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EXECUTIVE SUMMARY 

The pump-and-treat groundwater remediation system is fully operational and functioning as set 
forth in the Treatment Project Plan document (March 1992). Light nonaqueous phase liquids 
(condensate) remain in six (6) Lower Queen wells. Fluid recovery from the Lower Queen 
aquifer averaged 10,489 barrels per week with volatile hydrocarbon compounds being removed 
by air stripping. Lower Queen dissolved benzene concentrations range from 0.5 to 3000 
micrograms per liter or parts per billion. The benzene concentrations in all five (5) downgradient 
wells were below the State maximum allowable concentration of 10 micrograms per liter 
indicating continued hydrocarbon plume containment. Chloride concentrations in all Lower 
Queen wells are below the State maximum allowable concentration of 250 milligrams per liter. 

Light nonaqueous phase liquids (condensate) remain in seven (7) of twenty-five (25) Shallow 
zone wells. Shallow zone pumping continues from one (1) well. Nine (9) of ten (10) Shallow 
zone wells sampled in January indicate chloride concentrations above the State maximum 
allowable concentration of 250 milligrams per liter. Fluid recovery from the Shallow zone 
aquifer averaged 6 barrels per week. During the First Quarter, the vapor extraction system 
withdrew fuel hydrocarbon concentrations ranging from 94 to 1,500 micrograms per liter from 
three (3) Shallow zone wells. 

Concentrations of benzene, toluene, ethylbenzene, total xylene, and chloride in groundwater 
collected from Shallow zone rancher wells and the Upper Indian Hills Spring West (Rocky 
Arroyo spring) have not exceeded State or Federal drinking water standards. 

Light nonaqueous phase liquids (condensate) recovery from the Lower Queen and Shallow zone 
for the First Quarter was 39.8 barrels, an 11% increase compared to the Fourth Quarter. 
Cumulative recovery excluding the volume volatilized by the air stripper and vapor extraction 
system is 3,432.6 barrels or 9.8% of the total spill volume. 
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INTRODUCTION 

This report summarizes groundwater and unsaturated zone treatment activities conducted 
during the First Quarter of 1994 in accordance with the Indian Basin Environmental Treatment 
Project Plan submitted on March 5, 1992 by Marathon Oil Company on behalf of the Indian 
Basin Gas Plant owners. Preparation of this report is also in accordance with the April 2, 1992 
New Mexico Oil Conservation Division (OCD) directive for quarterly reporting of remediation 
project activities. Remediation activities are continuing to reduce the impact of a liquid gas 
condensate and brine spill from a production pipeline discovered in April 1991 near the Indian 
Basin Gas Plant. 

GROUNDWATER ELEVATION 

Lower Queen Aquifer 

Depth-to-water measurements were acquired from nonpumping, Lower Queen monitoring 
wells in January, February, and March 1994. Table 1 presents groundwater elevations calculated 
from casing elevation data, depth-to-water measurements, and light nonaqueous phase liquid 
(LNAPL) thicknesses. Figure 1 is a potentiometric map of the Lower Queen aquifer based on 
depth-to-groundwater gauging conducted in January. First Quarter monitoring data indicate 
decreasing groundwater elevations (Figure 2). 

Shallow Zone 

A potentiometric map was constructed using depth-to-water measurements collected from 
Shallow zone monitoring wells in January 1994 (Figure 3). Table 2 shows depth-to-water 
measurements, calculated groundwater elevations, and LNAPL thickness for Shallow zone wells. 
These Shallow zone data indicate both decreasing and increasing groundwater elevations in 
monitoring wells during the quarter. Increased groundwater elevations are the result of recharge 
from rainfall. 

Groundwater Recharge (Rainfall') 

Daily rainfall is gauged at the gas plant. Monthly rainfall for January, February, and 
March was 0.00, 0.16, and 0.54 inches, respectively (Tables 1 and 2). Cumulative rainfall for 
the First Quarter was 0.70 inches. 
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QUARTERLY SAMPLING LABORATORY RESULTS 

Gauging, purging, and sampling of 28 monitoring wells were attempted on January 10 
through 14, 1994. Sixteen Lower Queen wells including the plant water supply well (SW-1) 
were sampled. The backup well (SW-2) was gauged, but not sampled. Eight of these Lower 
Queen wells have downhole pumps installed and were sampled through the pump. Six samples 
collected from these eight Lower Queen pumping wells contained LNAPL. Only two of these 
samples were submitted for laboratory analysis to confirm the presence of LNAPL (MW-62 and 
MW-68). 

Ten of the fifty-nine Shallow zone wells were sampled in January. Four of the original 
twenty-five Shallow zone monitoring wells (including two sumps) designated for quarterly 
sampling in the Treatment Project Plan (see bolded and italicized well designations in Table 4) 
were sampled. The remaining 21 wells were either dry or bailed dry during sampling (18), 
contain LNAPL (MW-11 and MW-69), or are inaccessible (MW-13; pump in well). Six Shallow 
zone wells other than those designated in the Treatment Project Plan were sampled (MW-39, 
MW-41, MW-43, MW-45, MW-49, and MW-61). Samples were collected by Southwestern 
Laboratories, Inc. (SWL) using Environmental Protection Agency (EPA) sampling protocol. 
Analytical Technologies, Inc. in Albuquerque, New Mexico performed the BTEX and chloride 
analyses using EPA-approved methods. Appendix A is a table prepared by SWL of field 
observations (depth-to-water measurement, purge volume, temperature, pH, conductivity, and 
presence of LNAPL or free-phase product) from notes recorded during gauging, purging, and 
sampling activities. 

Tables 3 and 4 are historical summaries of quarterly benzene concentration data since 
September 1991 for the Lower Queen and Shallow zone wells, respectively. Benzene 
concentration (in ug/l) versus time graphs for each routinely sampled monitoring well are 
provided in Appendix C. 

RANCHER WELLS, SPRING, AND PLANT WELL LABORATORY RESULTS 

Monthly groundwater samples from the closest downgradient rancher well to the Shallow 
zone plume (Lyman) and from the Upper Indian Hills Spring West (Hendrickson and Jones, 
1952) were collected on January 12 and 13, February 9, and March 16, 1994. In addition, 
another rancher well which is sampled quarterly (Biebelle), was sampled on January 13. The 
plant water supply well (SW-1), completed in the Lower Queen aquifer, is also sampled and 
analyzed monthly. Concentrations of BTEX and chloride in groundwater collected from the 
Lyman and Biebelle wells and the Upper Indian Hills Spring West (Rocky Arroyo spring) did 
not exceed State or Federal drinking water standards during the quarter (Table 5). 
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The rancher well and natural spring samples were obtained using EPA sampling and 
handling procedures. Analytical Technologies, Inc. performed the BTEX and chloride analyses 
using EPA approved methods. Laboratory results of groundwater from the rancher wells and 
the natural spring are transmitted to the local ranchers each month with letters of explanation. 
Copies of these letters are also provided to the OCD and the Bureau of Land Management (BLM) 
in Santa Fe and Roswell, New Mexico, respectively. Laboratory reports for the rancher wells, 
Rocky Arroyo spring, and SW-1 are included in Appendices B (January), D (February), and E 
(March). 

GROUNDWATER PUMPING 

Lower Queen 

Fluid recovery from the Lower Queen aquifer and Shallow zone is metered and reported to 
the State Engineer's Office (SEO) on a monthly basis, per SEO directive. The reports filed with 
the SEO for the First Quarter of 1994 are attached in Appendix F. Figures 5, 6, and 7 are 
stacked bar graphs depicting weekly Lower Queen fluid recovery, weekly Shallow zone fluid 
recovery, and combined weekly fluid recovery from both zones, respectively. 

Seven Lower Queen wells (MW-58, MW-59, MW-61A, MW-62, MW-65A, MW-68, and 
MW-72) were pumped for plume control during the quarter. Monthly fluid recovery for each 
well and the plant supply well SW-1 is listed in the following table. 

LOWER QUEEN FLUID RECOVERY 

Well Number 
January 
(Bbls) 

February 
(Bbls) 

March 
(Bbls) 

Quarter 
Total (Bbls) 

Average Pumping 
Rate (gpm) 

MW-58 4,735.1 5,484.7 8,210.5 18,430.3 6.0 

MW-59 3,581.9 3,501.9 2,946.6 10,030.4 3.2 

MW-61A 4,309.1 4,884.0 6,678.0 15,871.1 5.1 

MW-62 4,744.2 4,974.0 5,701.1 15,419.3 5.0 

MW-65A 5,993.9 4,706.3 6,493.2 17,193.4 5.6 

MW-68 2,206.8 2,049.0 3,658.8 7,914.6 2.6 

MW-72 8,505.5 18,061.2 24,928.0 51,494.7 16.7 

Plant Supply SW-1 5,501.3 11,033.0 5,437.7 21,972.0 7.1 

TOTAL 39,578 54,694 64,054 158,326 51.3 
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Shallow Zone 

Shallow zone fluid recovery during the First Quarter was from intermittent pumping well 
MW-69. Monthly Shallow zone fluid recovery is listed in the following table. Free product 
(condensate) recovery from MW-69 during the First Quarter totaled 29.9 barrels. 

SHALLOW ZONE FLUID RECOVERY 

Well Number 

JANUARY 
(Bbls) 

Cond./Water 

FEBRUARY 
(Bbls) 

Cond./Water 

MARCH 
(Bbls) 

Cond./Water 

Quarter Total 
(Bbls) 

Cond./Water 

MW-69 5.4/2.3 6.7/3.3 17.8/21.3 29.9/26.9 

GROUNDWATER TREATMENT AND PRODUCT RECOVERY 

Commingled fluids pumped from seven Lower Queen recovery wells were pumped 
through piping to a treatment compound that includes an oil/water separator, air stripper, and two 
aboveground tanks. The oil/water separator is used to remove free product from the produced 
groundwater. The free product is transferred to a condensate holding tank which is gauged on 
a daily basis. The measured volume of free condensate recovered from the commingled 
groundwater during the First Quarter was 9.9 barrels. Cumulative condensate separated from 
the recovered groundwater since product separation began in April 1992 through March 1994 is 
74.5 barrels. 

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

Total free product recovery from the Lower Queen and Shallow zone for the First 
Quarter was 39.8 barrels, an 11% increase compared to the Fourth Quarter. Cumulative free 
product recovered to date excluding the volume volatilized by the air stripper and vapor 
extraction system is 3,432.6 barrels or 9.8% of the total spill volume. 

VAPOR EXTRACTION SYSTEM 

Phase I of the unsaturated zone remediation using vapor extraction (VE) was completed 
in March 1993. The Phase I program vented Shallow zone wells MW-16, MW-17, and MW-21. 
Shallow venting continued from MW-56 between April 8 and July 20, 1993. On October 7, 
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1993 the VE system commenced operation at MW-18, MW-19, and MW-20. Since that time, 
the system has extracted vapors from these three wells continuously. Figure 8 shows the 
locations of these vent wells. 

A sampling system was designed to acquire an air sample directly from the vacuum at the 
wellhead. One-liter samples of the extracted vapor collected in Tedlar bags from each well are 
acquired quarterly to monitor system performance. Samples are shipped to Analytical 
Technologies, Inc. in Albuquerque, New Mexico for BTEX (EPA Method 8020) and fuel 
hydrocarbon (EPA Method 8015 Modified) analyses. Fuel hydrocarbon concentrations are 
quantified using the Indian Basin Gas Condensate Standard on file at the laboratory. 

Samples from MW-18, MW-19, and MW-20 were collected on October 25, 1993 and 
March 21, 1994. Appendix F contains the laboratory results for the First Quarter 1994 samples. 
The following table shows the air sample results for Fourth Quarter 1993 and First Quarter 1994. 

EXTRACTED VAPOR LABORATORY RESULTS 

Extraction 
Well 

Fuel Hydrocarbons 
(ug/l) 

October 25, 1993 

Fuel Hydrocarbons 
(ug/D 

March 21, 1994 

MW-18 4,800 250 

MW-19 41,000 1,500* 

MW-20 500 94 

*Result may not represent the extracted vapor concentration since the sample bag was received by the 
laboratory partially deflated. 

OTHER ACTIVITIES 

A free product recovery pump was installed in Shallow zone well MW-69 on March 
16, 1994. Due to start-up mechanical problems the system has not operated consistently; 
however, production averages 4.1 barrels of condensate per day when the system is 
operational. Cumulative production through the First Quarter after the free product recovery 
pump was installed was 28.6 barrels of condensate. 
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TABLE 4 
HISTORICAL SUMMARY OF BENZENE IN SHALLOW ZONE GROUNDWATER 

FIRST QUARTER 1994 

Benzene (ug/L) using EPA Method 8020 unless Indicated otherwise 
SEP DEC APR JUL OCT JAN APR JUL OCT JAN 

WELL 1991 1991 1992 1992 1992 1993 1993 1993 1993 1994 
MW-1 (BH-14) 250 200 NS NS NS NS NS DRY DRY DRY 
MW-2(BH-23) NS NS NS NS NS NS NS DRY DRY DRY 

MW-3 (BH-24) NS NS NS NS NS NS NS DRY DRY DRY 
MW-4(BH-26> NS NS NS NS NS NS NS DRY DRY DRY 

MW-5 (BH-28) NS NS NS NS NS NS NS DRY DRY DRY 
MW-6 (BH29) NS NS NS NS NS NS NS DRY DRY DRY 
MW-7 (BH-30) NS NS NS NS NS NS NS DRY DRY DRY 
MW S (BH-311 NS NS NS NS NS NS NS DRY DRY DRY 
MW-9 (BH-32) NS NS NS NS NS NS NS DRY DRY DRY 

MW-10 (BH-331 2300 2300 1780** 1842** 2100 NS NS DRY DRY BD 
MW-11 WH-34) 3000 3800 3087** 2199** 2942* 2746* FP FP FP FP 

MW-12 (BH3S) 3800 NS NS NS NS NS NS DRY DRY DRY 
MW-13 (BH-361 3100 3000 3492** 2708** NS NS PUMP PUMP PUMP PUMP 

MW-14 (BH-37) 5 1 0 0 " NS NS NS NS NS PUMP PUMP FP FP 
MW-15 (BH-38) 5100 NS NS NS NS NS NS DRY DRY DRY 
MW-16 (BH-39) 1700 NS NS NS NS NS 514* DRY DRY DRY 
MW-17 (BH-40) 2000 NS NS NS NS NS 1500 DRY BD NS 
MW-18 (BH-41) 4300 NS 2639** 2700 3300 NS NS DRY VE VE 

MW-19 IBH-42) 4700 NS 3195** 3000 3032* NS 3926* DRY VE VE 
MW-20 (BH-43) 110 NS NS NS NS NS NS DRY VE VE 
MW-21 (BH-44) 1000 1100 NS NS NS NS 114* FP NS DRY 
MW-22 (BH-45) 4 NS NS NS NS NS NS DRY DRY DRY 
MW-23 (BH-46) NS NS NS NS NS NS NS DRY DRY DRY 

Af W-24 fB«-47/ 3400 NS NS 4353** NS NS NS DRY DRY DRY 
MW-25 (BH-48) NS NS NS NS NS NS NS DRY DRY DRY 
MW-26 (BH-49) 3100 3000 NS 2000 1992* 1708* 8 6 1 * FP FP FP 
MW-27(BH-50) NS NS NS NS NS NS NS DRY DRY DRY 
MW-28 (BH-52) 2200 NS NS NS NS NS NS DRY DRY DRY 

Af W-29 /BW-53J NS NS NS NS NS NS NS DRY DRY DRY 
MW-30(BH-S4) NS NS NS NS NS NS NS DRY DRY DRY 
MW-31 (BH-55) <1 NS NS 332** 9* NS NS DRY DRY NS 

//?/v-56v 200 NS NS NS NS NS NS DRY DRY DRY 
MW-33 (BH-57) 6300 NS NS NS NS NS NS DRY DRY DRY 
MW-34 (BH-58) 2500 NS NS NS NS NS NS DRY DRY DRY 
MW-35 (BH-59) 5700 NS NS NS NS NS NS FP FP FP 
MW-34 (BH-21) NS NS NS NS NS NS NS DRY DRY DRY 
MW-37(BH-60> 150 NS NS NS NS NS NS 27* BD NS 

AfW-39 /BH-67/ 15 15 51 * * 37* 1 6 6 " NS NS DRY BD NS 
MW-39 (BH-62) 880 NS NS NS NS 14 29* 24* BD <2.5 
MW-40 (BH-63) NS NS NS NS NS NS NS DRY DRY DRY 
MW-41 (BH-64) 200 170 NS NS NS NS NS 22* BD 5.3 
MW-42 (BH-65) <1 <1 NS NS NS NS NS NS BD NS 
MW-43 (BH-4S) 320 NS NS NS NS NS NS 25* BD <0.5 

MW-44 (BH-67) 59 NS 1 0 " 9 7 " 12 14 7* 6* 3* 12 
MW-45 (BH-6S) <1 <1 NS NS NS NS NS < 3 * < 3 * <0.5 
MW-46 (BH-69) 140 25 NS NS NS NS NS NS BD NS 
MW-47 (BH-70) 2600 2200 NS NS NS NS NS DRY DRY DRY 

rBH-77/ <1 <1 NS 4 7 " NS NS NS DRY DRY DRY 
MW-49 (BH-72) 35 NS NS NS NS NS NS 210* 68* 13 

MW-50 r w - 7 3 ; <1 <1 4 * * 4 " 8* 8* <1 < 3 * 9* <0.5 
MW-51 (BH-74) 800 <1 NS NS NS NS NS DRY DRY DRY 

AfW-52 /B/V-75/ <1 NS NS 5 " NS NS NS DRY DRY DRY 
AfW-53 (BH-77) <1 NS NS NS NS NS NS DRY DRY DRY 
MW-54 (BH-30) <1 <1 9 * * 8** 62* 14* 10* < 3 * 17* 8.6 
MW-55 (BH-81) 940 400 296** 4 8 3 " 215* 390 412* 625* 5 8 1 * 290 
MW-56 (BH-821 2200 1000 NS 1 1 1 4 " 1026* 1128* VE DRY DRY DRY 

MW-61 (BH-87) <1 NS NS NS NS NS NS NS NS 1.4 
MW-65 (BH-91) <1 NS NS NS NS NS NS < 3 * BD DRY 

MW-69 (BH-95) 2400 2100 NS 568* 1598* 1284* FP FP FP/PUMP FP/PUMP 
SUMPA-10 FP FP FP FP FP FP FP DRY DRY DRY 

SUMP A-11 1400 2900 3033** 1 2 5 8 " 2815* NS NS DRY DRY DRY 
SUMPA-16 240 2000 1233** 1495** 632* 7 4 1 * * 707* DRY DRY DRY 

Lyman \wfl <0.5 
U. Indian HOb Spring W. <1 <1 <1 <1 <1 <1 <1 <1 <1 <0.5 

Bolded Italicized weU numbers = Designated weUs for quarterly sampling In Marathon Treatment Plan (March 1992) 

DRY = Dry well FP = Free Product (condensate) 
BD = Bailed Dry - No Recovery NS = Not Sampled. 
* High Performance Liquid Chromatography (HPLC) VE = Vapor Extraction well 
* * Average of more than one sample result using HPLC. 

1QTABLE4.XLS 
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APPENDIX A 

JANUARY 1994 GAUGING, PURGING, AND SAMPLING FIELD SUMMARY 



m^m SOUTHWESTERN LABORATORIES 
1703 West Industrial Avenue * P.O. Box 2150, Midland, Texas 79702 * 915/6! 

Client Marathon Oil Company 
P.O. Box 552 
Midland, Texas 79702 

Attn: Bob Menzie 

Project Indian Basin Gas Plant 

Client No. 26546001 
Report No. M4-01-175 
Report Date 01/25/94 12:19 

Date Sampled 01/13/94 

Sample Type Sampling 

P.O. # 

Sampled By SWL Field Services 

Transported by Bus 

Date Received 01/13/94 

Lab No. 
M4-01-175-01 

Sample Identification 
Indian Basin Gas Plant 

Reviewed By 

SOUTHWESTERN LABORATORIES 

ALLAN B. JOHNSTON 
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APPENDIX B 

JANUARY 1994 LABORATORY RESULTS - GROUNDWATER 

AND 

RANCHER WELL, PLANT WELL, AND NATURAL SPRING 



/ j J i \ AnalyticalTechnologies, Inc. 2709-D Pan American Freeway. NE Albuquerque. NM 87107 
Phone (505) 344-3777 FAX (505) 344-4413 

A T I I . D . 401334 

February 2, 1994 

Marathon O i l Company 
P.O. Box 552 

Midland, TX 79702-0552 

Project Name/Number: INDIAN BASIN REMEDIATION PROJECT 44999 

A t t e n t i o n : Robert Menzie 
On 01/14/94, A n a l y t i c a l Technologies, I n c . , (ADHS License No. 
AZ0015), received a request t o analyze aqueous samples. The 
samples were analyzed w i t h EPA methodology or eq u i v a l e n t methods. 
The r e s u l t s of these analyses and the q u a l i t y c o n t r o l data, which 
f o l l o w each set of analyses, are enclosed. 

Low matrix spike recoveries f o r EPA Method 8020 - sample 40133420 
were confirmed by r e - a n a l y s i s . 

EPA Method 8020 analyses were performed by A n a l y t i c a l 
Technologies, I n c . , Albuquerque, NM. 

A l l other analyses were performed by A n a l y t i c a l Technologies, 
Inc., 9830 S. 51st S t r e e t , S u i t e B-113, Phoenix, AZ. 

I f you have any questions or comments, please do not h e s i t a t e t o 
contact us a t (505) 344-3777. 

L e t i t i a Krakowski, Ph.D. 
Project Manager Laboratory Manager 

MR: j d 

Enclosure 

Corporate Offices: 5550 Morehouse Drive San Diego, CA 92121 (619) 458-9141 



J j ! ^ AnalyticalTechnologies, Inc. 

'CLIENT : MARATHON OIL COMPANY DATE RECEIVED: 01/14/94 
PROJECT # : 44999 
tPROJECT NAME: INDIAN BASIN REMEDIATION PROJECT REPORT DATE : 02/02/94 

ATI I.D.: 401334 

ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED 

01 I N I T I A L DECON AQUEOUS 01/11/94 
02 MW-71 AQUEOUS 01/11/94 
03 MW-7 0 AQUEOUS 01/11/94 
04 MW-63 AQUEOUS 01/11/94 

i 05 MW-66 AQUEOUS 01/11/94 
06 EQUIPMENT BLANK NO. 1 AQUEOUS 01/11/94 

1 07 MW-62 AQUEOUS 01/11/94 
08 MW-65A AQUEOUS 01/11/94 

1 09 MW-68 AQUEOUS 01/11/94 
1 10 AIR STRIPPER-OUT AQUEOUS 01/12/94 

11 AIR STRIPPER-IN AQUEOUS 01/12/94 

1 1 2 #1 LYMAN AQUEOUS 01/12/94 
13 SW-1 AQUEOUS 01/12/94 

1 14 #3 BIEBLE AQUEOUS 01/13/94 
15 #2 ARROYO AQUEOUS 01/13/94 

1 16 2ND DAY DECON AQUEOUS 01/12/94 
1 17 MW-64 AQUEOUS 01/12/94 

18 MW-60 AQUEOUS 01/12/94 

1 1 9 MW-67 AQUEOUS 01/12/94 
20 MW-57 AQUEOUS 01/12/94 

1 21 MW-55 AQUEOUS 01/12/94 
22 MW-54 AQUEOUS 01/12/94 

1 23 EQUIPMENT BLANK NO. 2 AQUEOUS 01/12/94 
1 24 3RD DAY DECON AQUEOUS 01/13/94 

25 MW-61 AQUEOUS 01/13/94 
I 26 EQUIPMENT BLANK NO. 3 AQUEOUS 01/13/94 

27 MW-4 5 AQUEOUS .1/13/94 
28 MW-49 AQUEOUS 01/13/94 
29 MW-44 AQUEOUS 01/13/94 
30 MW-50 AQUEOUS 01/13/94 

1 31 MW-41 AQUEOUS 01/13/94 
32 MW-39 AQUEOUS 01/13/94 

1 33 MW-4 3 AQUEOUS 01/13/94 

1 34 TRIP BLANK AQUEOUS 01/07/94 

TOTALS 

MATRIX # SAMPLES 

AQUEOUS 3 4 

ATI STANDARD DISPOSAL PRACTICE 

The samples from t h i s project w i l l be disposed of i n t h i r t y (30) days from the 
date of t h i s report. I f an extended storage period i s required, please contact 
bur sample control department before the scheduled disposal date. 



AnalyticalTechnologies, Inc. 

GENERAL CHEMISTRY RESULTS 

ATI I.D. : 401334 

CLIENT : MARATHON OIL COMPANY DATE RECEIVED : 01/14/94 
PROJECT # : 44999 

PROJECT NAME : INDIAN BASIN REMEDIATION PROJECT REPORT DATE : 02/02/94 

PARAMETER UNITS 02 03 04 05 07 
CHLORIDE (EPA 325.2) MG/L 18 10 5.7 9.0 160 



AnalyticalTechnologies, Inc. 

GENERAL CHEMISTRY RESULTS 

ATI I.D. : 401334 

CLIENT : MARATHON OIL COMPANY DATE RECEIVED : 01/14/94 
PROJECT # : 44 9 99 

PROJECT NAME : INDIAN BASIN REMEDIATION PROJECT REPORT DATE : 02/02/94 

PARAMETER UNITS 08 09 12 13 14 

CHLORIDE (EPA 325.2) MG/L 18 31 13 22 11 



AnalyticalTechnologies, Inc. 

GENERAL CHEMISTRY RESULTS 

A T I I . D . : 401334 

CLIENT : MARATHON OIL COMPANY DATE RECEIVED : 01/14/94 
PROJECT # : 44999 

PROJECT NAME : INDIAN BASIN REMEDIATION PROJECT REPORT DATE : 02/02/94 

PARAMETER UNITS 15 17 18 19 20 
CHLORIDE (EPA 325.2) MG/L 11 10 9.5 8.6 64 



AnalyticalTechnologies, Inc. 

GENERAL CHEMISTRY RESULTS 

ATI I.D. : 401334 

CLIENT : MARATHON OIL COMPANY DATE RECEIVED : 01/14/94 
PROJECT # : 44999 

PROJECT NAME : INDIAN BASIN REMEDIATION PROJECT REPORT DATE : 02/02/94 

PARAMETER UNITS 21 22 25 27 28 

CHLORIDE (EPA 325.2) MG/L 320 140 420 440 400 



AnalyticalTechnologies, Inc. 

GENERAL CHEMISTRY RESULTS 

ATI I.D. : 401334 

CLIENT : MARATHON OIL COMPANY DATE RECEIVED : 01/14/94 
PROJECT # : 44 99 9 
PROJECT NAME : INDIAN BASIN REMEDIATION PROJECT REPORT DATE ? 02/02/94 

PARAMETER UNITS 29 30 31 32 33 

CHLORIDE (EPA 325.2) MG/L 490 320 370 260 260 



JJ^K AnalyticalTechnologies,Inc. 

GENERAL CHEMISTRY - QUALITY CONTROL 

CLIENT : MARATHON OIL COMPANY 
PROJECT # : 449 9 9 
PROJECT NAME : INDIAN BASIN REMEDIATION PROJECT ATI I.D. : 401334 

PARAMETER UNITS ATI I.D. 
SAMPLE 
RESULT 

DUP. 
RESULT RPD 

SPIKED 
SAMPLE 

SPIKE 
CONC 

% 

REC 

CHLORIDE MG/L 40133403 10 10 0 20 10 100 
CHLORIDE MG/L 40133415 11 11 0 22 10 110 
CHLORIDE MG/L 40133429 490 490 0 9 90 500 100 

% Recovery = (Spike Sample Result - Sample Result) 
x 2.00 

Spike Concentration 

RPD (Rela t i v e Percent Difference) = (Sample Result - D u p l i c a t e Result) 
x 100 

Average Result 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

ITEST : BTEX (EPA 8 020) 
CLIENT : MARATHON OIL COMPANY 
[PROJECT # : 4499 9 
[PROJECT NAME: INDIAN BASIN REMEDIATION PROJECT 

ATI I.D.: 401334 

-SAMPLE 
[i.D. # CLIENT I.D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

01 INITIAL DECON 
I 02 MW-71 
1 03 MW-70 

AQUEOUS 
AQUEOUS 
AQUEOUS 

01/11/94 
01/11/94 
01/11/94 

NA 
NA 
NA 

01/17/94 
01/17/94 
01/17/94 

1 
1 
1 

pARAMETER UNITS 01 02 03 

BENZENE 
TOLUENE 
ETHYLBENZENE 
•TOTAL XYLENES 

UG/L 
UG/L 
UG/L 
UG/L 

<0.5 
<0. 5 
<0. 5 
<0. 5 

<0. 5 
1.3 

<0.5 
0.5 

<0.5 
0.6 

<0. 5 
<0.5 

iROMO FLUOROB EN Z ENE (%) 101 102 100 
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CLIENT 
P R O J E C T # 
PROJECT NAME 

/ l \ AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

BTEX (EPA 8020) 
MARATHON OIL COMPANY 
44999 
INDIAN BASIN REMEDIATION PROJECT 

A T I I . D . 4 0 1 3 3 4 

£AMPLE DATE DATE DATE DIL. 
| l . D . # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

04 MW-63 AQUEOUS 01/11/94 NA 01/17/94 1 
| 05 MW-66 AQUEOUS 01/11/94 NA 01/17/94 1 
1 06 EQUIPMENT BLANK NO. 1 AQUEOUS 01/11/94 NA 01/17/94 1 

J A R A M E T E R UNITS 04 05 06 

BENZENE U G / L < 0 . 5 < 0 . 5 < 0 . 5 
^TOLUENE U G / L 0 . 7 < 0 . 5 0 . 7 
•STHYLBENZENE U G / L < 0 . 5 < 0 . 5 < 0 . 5 
% D T A L XYLENES U G / L 0 . 7 0 . 6 < 0 . 5 

RcOMOFLUOROBENZENE (%) 104 103 102 



J h w AnalyticalTechnologies, Ir 

GAS CHROMATOGRAPHY RESULTS 

TEST 
CLIENT 
PROJECT # 

BTEX (EPA 8020) 
MARATHON OIL COMPANY 
44999 

ATI I.D.: 401334 

PROJECT NAME: INDIAN BASIN REMEDIATION PROJECT 

SAMPLE 
I.D. # CLIENT I.D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

07 MW-62 
08 MW-65A 
09 MW-68 

AQUEOUS 
AQUEOUS 
AQUEOUS 

01/11/94 
01/11/94 
01/11/94 

NA 
NA 
NA 

01/18/94 
01/17/94 
01/18/94 

5 
1 

250 

PARAMETER UNITS 07 08 09 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 

UG/L 
UG/L 
UG/L 
UG/L 

4.1 
<2.5 
13 
44 

<0. 5 
<0. 5 
<0. 5 
<0.5 

3000 
820 

1000 
7700 

BROMOFLUOROBENZENE (%) 80 100 95 
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Analytical Technologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

BTEX (EPA 8020) 
CLIENT : MARATHON OIL 
PROJECT # : 44999 
[PROJECT NAME: INDIAN BASIN 

COMPANY 

REMEDIATION PROJECT 

ATI I.D.: 401334 

SAMPLE 
t.D. # CLIENT I.D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

10 AIR STRIPPER-OUT 
1 11 AIR STRIPPER-IN 
1 12 #1 LYMAN 

AQUEOUS 
AQUEOUS 
AQUEOUS 

01/12/94 
01/12/94 
01/12/94 

NA 
NA 
NA 

01/19/94 
01/18/94 
01/17/94 

5 
20 
1 

PARAMETER UNITS 10 11 12 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 

UG/L 
UG/L 
UG/L 
UG/L 

<2 . 5 
<0.5 
12 
<2.5 

14 
<10 
20 

260 

<0.5 
<0.5 
<0.5 
<0.5 

r ROMOFLUOROBENZENE (%) 89 93 100 
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GAS CHROMATOGRAPHY RESULTS 

r 
i 
i 
i 
i 
i 
i 
i 
i 
i 

TEST : BTEX (EPA 8 020) 
CLIENT : MARATHON OIL COMPANY ATI I.D.: 401334 
PROJECT # : 44999 
PROJECT NAME: INDIAN BASIN REMEDIATION PROJECT 

SAMPLE DATE DATE DATE DIL. 
I.D. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

13 SW-1 AQUEOUS 01/12/94 NA 01/17/94 1 
14 #3 BIEBLE AQUEOUS 01/13/94 NA 01/17/94 1 
15 #2 ARROYO AQUEOUS 01/13/94 NA 01/18/94 1 

PARAMETER UNITS 13 14 15 

BENZENE UG/L <0.5 <0.5 <0.5 
TOLUENE UG/L <0.5 <0.5 <0.5 
ETHYLBENZENE UG/L <0. 5 <0. 5 <0.5 
•TOTAL XYLENES UG/L <0.5 <0. 5 <0.5 

BROMOFLUOROBENZENE (%) 100 101 103 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

| T E S T : BTEX (EPA 8020) 
CLIENT : MARATHON OIL COMPANY ATI I.D.: 401334 
•PROJECT # : 44999 
PROJECT NAME: INDIAN BASIN REMEDIATION PROJECT 

SAMPLE DATE DATE DATE DIL. 
I.D. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

16 2ND DAY DECON AQUEOUS 01/12/94 NA 01/18/94 1 

1 1 7 MW-64 AQUEOUS 01/12/94 NA 01/18/94 1 

1 1 8 MW-60 AQUEOUS 01/12/94 NA 01/18/94 1 

.PARAMETER UNITS 16 17 18 

•BENZENE 
UG/L <0. 5 1.7 <0.5 

TOLUENE UG/L <0.5 <0. 5 <0.5 
ETHYLBENZENE UG/L <0.5 <0. 5 <0.5 

ITOTAL XYLENES UG/L <0.5 0.9 <0.5 

IBROMOFLUOROBENZENE (%) 100 104 102 
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GAS CHROMATOGRAPHY RESULTS 

TEST 
CLIENT 
PROJECT # 

BTEX (EPA 8020) 
MARATHON OIL COMPANY 
44999 

A T I I . D . 401334 

[PROJECT NAME: INDIAN BASIN REMEDIATION PROJECT 

.SAMPLE 
I.D. # CLIENT I.D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

19 MW-67 
1 20 MW-57 
1 21 MW-55 

AQUEOUS 
AQUEOUS 
AQUEOUS 

01/12/94 
01/12/94 
01/12/94 

NA 
NA 
NA 

01/18/94 
01/18/94 
01/18/94 

1 
1 
5 

[PARAMETER UNITS 19 20 21 

BENZENE 
-TOLUENE 
[ETHYLBENZENE 

•TOTAL XYLENES 

UG/L 
UG/L 
UG/L 
UG/L 

<0. 5 
<0. 5 
<0. 5 
<0.5 

<0 . 5 
<0 . 5 
<0. 5 
<0.5 

290 
<2 . 5 
89 
<2 .5 

IBROMOFLUOROBENZENE (%) 107 75 100 



AnalyticalTechnologies, nc. 

GAS CHROMATOGRAPHY RESULTS 

TEST BTEX (EPA 8 020) 
CLIENT : MARATHON OIL COMPANY ATI I .D.: 401334 
(PROJECT # : 44999 
PROJECT NAME: INDIAN BASIN REMEDIATION PROJECT 

SAMPLE DATE DATE DATE DIL. 
I.D. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

22 MW-54 AQUEOUS 01/12/94 NA 01/18/94 1 
I 23 EQUIPMENT BLANK NO. 2 AQUEOUS 01/12/94 NA 01/18/94 1 
[ 24 3RD DAY DECON AQUEOUS 01/13/94 NA 01/18/94 1 

•PARAMETER UNITS 22 23 24 

'BENZENE UG/L 8 . 6 0.8 <0 . 5 
TOLUENE UG/L <0.5 0.6 <0.5 
IETHYLBENZENE UG/L 7.4 1.9 <0 . 5 
ITOTAL XYLENES- UG/L <0.5 <0. 5 <0. 5 

IBROMOFLUOROBENZENE (%) 109 108 100 

r 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

ITEST : BTEX (EPA 8020) 
CLIENT : MARATHON OIL COMPANY ATI I . D.: 401334 
[PROJECT # : 44999 
PROJECT NAME: INDIAN BASIN REMEDIATION PROJECT 

.SAMPLE DATE DATE DATE DIL. 
I.D. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

25 MW-61 AQUEOUS 01/13/94 NA 01/20/94 1 

1 26 EQUIPMENT BLANK NO. 3 AQUEOUS 01/13/94 NA 01/18/94 1 

1 27 MW-45 AQUEOUS 01/13/94 NA 01/18/94 1 

[PARAMETER UNITS 25 26 27 

BENZENE UG/L 1.4 <0.5 <0.5 
TOLUENE UG/L 1.0 <0.5 <0.5 
ETHYLBENZENE UG/L 1.7 <0.5 <0.5 
TOTAL XYLENES UG/L 1.1 <0.5 <0.5 

BROMOFLUOROBENZENE (%) 108 104 100 
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J j ^ AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

EST BTEX (EPA 8 0 2 0 ) 
CLIENT : MARATHON OIL 
PROJECT # : 44999 
[PROJECT NAME: INDIAN BASIN 

COMPANY 

REMEDIATION PROJECT 

ATI I.D.: 401334 

•SAMPLE 
I.D. # CLIENT I.D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

28 MW-49 
I 29 MW-44 
1 30 MW-50 

AQUEOUS 
AQUEOUS 
AQUEOUS 

01/13/94 
01/13/94 
01/13/94 

NA 
NA 
NA 

01/18/94 
01/18/94 
01/18/94 

10 
10 
1 

PARAMETER UNITS 28 29 30 

r~ ~~ 
BENZENE 
.TOLUENE 
ETHYLBENZENE 
•TOTAL XYLENES 

UG/L 
UG/L 
UG/L 
UG/L 

13 
<5. 0 
15 

110 

12 
<5. 0 
7.2 

14 

<0.5 
<0.5 
<0.5 
<0.5 

r ROMOFLUOROBENZENE (%) 98 90 100 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 
CLIENT : MARATHON OIL COMPANY AT I I.D.: 401334 
PROJECT # : 44999 
PROJECT NAME: INDIAN BASIN REMEDIATION PROJECT 

SAMPLE DATE DATE DATE DIL. 
I.D. # CLIENT I.D. MATRIX SAMPLED 

* 
EXTRACTED ANALYZED FACTOR 

31 MW-41 AQUEOUS 01/13/94 NA 01/18/94 10 
32 MW-39 AQUEOUS 01/13/94 NA 01/19/94 5 
33 MW-4 3 AQUEOUS 01/13/94 NA 01/18/94 1 

PARAMETER UNITS 31 32 33 

BENZENE UG/L 5.3 <2 . 5 <0. 5 
TOLUENE UG/L <5. 0 <2 . 5 <0.5 
ETHYLBENZENE UG/L 27 8 . 4 <0.5 
TOTAL XYLENES UG/L 140 70 <0. 5 

BROMOFLUOROBENZENE (%) 104 101 116 



/k(SM AnalyticalTechnologies, Inc. 

I EST 

GAS CHROMATOGRAPHY RESULTS 

BTEX (EPA 8 020) 
CLIENT : MARATHON OIL 
PROJECT # : 44999 
PROJECT NAME: INDIAN BASIN 

COMPANY 

REMEDIATION PROJECT 

ATI I.D.: 401334 

SAMPLE 
t.D. # CLIENT I.D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE DIL. 
ANALYZED FACTOR 

3 4 TRIP BLANK 
I _ _ _ 

AQUEOUS 01/07/94 NA 01/19/94 1 

PARAMETER UNITS 34 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 

UG/L 
UG/L 
UG/L 
UG/L 

<0.5 
<0.5 
<0. 5 
<0. 5 

BROMOFLUOROBENZENE (%) 100 
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AnalyticalTechnologies, nc. 

GAS CHROMATOGRAPHY RESULTS 

EST 
LANK I.D. 

CLIENT 
PROJECT # 
ROJECT NAME 

REAGENT BLANK 

BTEX (EPA 8020) 
011794 
MARATHON OIL COMPANY 
44999 
INDIAN BASIN REMEDIATION PROJECT 

ATI I.D. 
DATE EXTRACTED 
DATE ANALYZED 
DILUTION FACTOR 

401334 
NA 
01/17/94 
1 

PARAMETER UNITS 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 

UG/L 
UG/L 
UG/L 
UG/L 

<0 . 5 
<0.5 
<0.5 
<0. 5 

iBROMOFLUOROB EN Z ENE (%) 100 
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GAS CHROMATOGRAPHY RESULTS 

TEST 
BLANK I.D. 
CLIENT 
PROJECT # 
PROJECT NAME 

REAGENT BLANK 

BTEX (EPA 8020) 
011894 
MARATHON OIL COMPANY 
44999 
INDIAN BASIN REMEDIATION PROJECT 

ATI I.D. 
DATE EXTRACTED 
DATE ANALYZED 
DILUTION FACTOR 

401334 
NA 
01/18/94 
1 

PARAMETER UNITS 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 

UG/L 
UG/L 
UG/L 
UG/L 

<0. 5 
<0: 5 
<0.5 
<0. 5 

BROMOFLUOROBENZENE (%) 102 



J k * AnalyticalTechnologies,I 

GAS CHROMATOGRAPHY RESULTS 

TEST 
BLANK I.D. 
CLIENT 
PROJECT # 
PROJECT NAME 

REAGENT BLANK 

BTEX (EPA 8 020) 
011894 
MARATHON OIL COMPANY 
44999 
INDIAN BASIN REMEDIATION PROJECT 

ATI I.D. 
DATE EXTRACTED 
DATE ANALYZED 
DILUTION FACTOR 

401334 
NA 
01/18/94 
1 

PARAMETER UNITS 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 

UG/L 
UG/L 
UG/L 
UG/L 

<0.5 
<0.5 
<0.5 
<0.5 

BROMOFLUOROBENZENE (%) 106 
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GAS CHROMATOGRAPHY RESULTS 

I 

TEST 
BLANK I.D. 
CLIENT 
.PROJECT # 
ROJECT NAME 

REAGENT BLANK 

BTEX (EPA 8 020) 
011994 
MARATHON OIL COMPANY 
44999 
INDIAN BASIN REMEDIATION PROJECT 

ATI I.D. 
DATE EXTRACTED 
DATE ANALYZED 
DILUTION FACTOR 

401334 
NA 
01/19/94 
1 

PARAMETER UNITS 

I JENZENE TOLUENE 
•ETHYLBENZENE 
•TOTAL XYLENES 

UG/L 
UG/L 
UG/L 
UG/L 

<0. 
<0, 
<0, 
<0, 

BROMOFLUOROBENZENE (%) 101 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

I MSMSD 

[TEST : BTEX (EPA 8020) ATI I.D. : 401334 
|MSMSD # : 40135403 DATE EXTRACTED: NA 
CLIENT : MARATHON OIL COMPANY DATE ANALYZED : 01/17/94 
PROJECT # : 44999 SAMPLE MATRIX : AQUEOUS 
PROJECT NAME: INDIAN BASIN REMEDIATION PROJECT REF. I.D. : 40135403 
1 UNITS : UG/L 

SAMPLE CONC SPIKED % DUP DUP 
PARAMETERS RESULT SPIKE SAMPLE REC SPIKE % REC RPD 

BENZENE <0.5 10 9.2 92 10 100 8 
TOLUENE 0.6 10 8.9 83 10 94 12 
ETHYL BENZENE <0.5 10 8.4 84 10 100 17 
TOTAL XYLENES <0.5 30 26 87 31 103 18 

(Spike Sample Result - Sample Result) 
% Recovery = X 100 

Spike Concentration 

(Sample Result - Duplicate Result) 
iRPD (Relative Percent Difference) = X 100 

Average Result 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

MSMSD 

TEST : BTEX (EPA 8020) ATI I.D. : 401334 
MSMSD # : 40133430 DATE EXTRACTED: NA 
CLIENT : MARATHON OIL COMPANY DATE ANALYZED : 01/19/94 
PROJECT # : 44999 SAMPLE MATRIX : AQUEOUS 
PROJECT NAME: INDIAN BASIN REMEDIATION PROJECT REF. I.D. : 40133430 

UNITS : UG/L 

SAMPLE CONC SPIKED % DUP DUP 
PARAMETERS RESULT SPIKE SAMPLE REC SPIKE; % REC RPD 

BENZENE <0.5 10 10 100 11 110 10 
TOLUENE <0.5 10 9.4 94 9.8 98 4 
ETHYL BENZENE <0.5 10 9.4 94 9.7 97 3 
TOTAL XYLENES <0.5 3 0 29 97 3 0 100 3 

(Spike Sample Result - Sample Result) 
% Recovery = X 100 

Spike Concentration 

(Sample Result - D u p l i c a t e Result) 
RPD (Relative Percent D i f f e r e n c e ) = X 100 

Average Result 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

MSMSD 

TEST 
MSMSD # 
CLIENT 
PROJECT # 
PROJECT NAME 

BTEX (EPA 8020) 
40133420 
MARATHON OIL COMPANY 
44999 
INDIAN BASIN REMEDIATION PROJECT 

ATI I.D. 
DATE EXTRACTED 
DATE ANALYZED 
SAMPLE MATRIX 
REF. I.D. 
UNITS 

401334 
NA 
01/18/94 
AQUEOUS 
40133420 
UG/L 

SAMPLE CONC SPIKED % DUP DUP 
RESULT SPIKE SAMPLE REC SPIKE % REC RPD 

<0.5 10 7.6 76 7.6 76 0 
<0. 5 10 6.1 6 1 * 6.3 63* 3 
<0.5 10 6.7 67* 6.8 68* 1 
<0.5 30 20 67* 20 67* 0 

PARAMETERS 

- I 
1 
I 

.1 

-BENZENE 
TOLUENE 
ETHYL BENZENE 
TOTAL XYLENES 

*OUTSIDE ATI CONTROL LIMITS DUE TO MATRIX INTERFERENCE 

I 
I 
•

(Spike Sample Result - Sample Result) 
's Recovery = X 100 

Spike Concentration 

^ (Sample Result - Duplicate Result) 
RPD (R e l a t i v e Percent Difference) = X 100 

I Average Result 
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APPENDIX C 

BENZENE CONCENTRATION IN GROUNDWATER VS. TIME GRAPHS 
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APPENDIX D 

RANCHER WELL, PLANT WELL, AND NATURAL SPRING 

MONTHLY LABORATORY RESULTS 

(FEBRUARY) 



j t lJk AnalyticalTechnologies, Inc. 2709-D Pan American Freeway. NE Albuauerque. NM 87107 
Phone (505) 344-3777 FAX (505) 344-4413 

ATI I.D. 402343 

March 7, 1994 

Marathon O i l Company 
P.O. Box 552 

Midland, TX 79702-0552 

P r o j e c t Name/Number: INDIAN BASIN GAS PLANT & OTHER 

A t t e n t i o n : Robert Menzie 
On 02/15/94, A n a l y t i c a l Technologies, I n c . , (ADHS License No. 
AZ0015), received a request t o analyze aqueous and non-aqueous 
samples. The samples were analyzed w i t h EPA methodology or 
equivalent methods. The r e s u l t s of these analyses and the 
q u a l i t y c o n t r o l data, which f o l l o w each set of analyses, are 
enclosed. 

EPA Method 418.1 and 8020 analyses were performed by A n a l y t i c a l 
Technologies, Inc., Albuquerque, NM. 

A l l other analyses were performed by A n a l y t i c a l Technologies, 
Inc . , 9830 S. 51st S t r e e t , Suite B-113, Phoenix, AZ. 

I f you have any questions or comments, please do not h e s i t a t e t o 
contact us at (505) 344-3777. 

L e t i t i a Krakowski, Ph.D. 
Pr o j e c t Manager Laboratory Manager 

MR: j d 

Enclosure 

Corporate Offices: 5550 Morehouse Drive San Diego. CA 92121 (oi9) 458-9141 



AnalyticalTechnologies, Inc 

CLIENT : MARATHON OIL COMPANY DATE RECEIVED: 02/15/94 

IPROJECT # : (NONE) 

PROJECT NAME: INDIAN BASIN GAS PLANT & OTHER REPORT DATE : 03/07/94 
• ATI I.D.: 402343 

. ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED 

' 01 #2 ARROYO AQUEOUS 02/09/94 
02 #1 LYMAN AQUEOUS 02/09/94 

1 03 AIR STRIP. OUTLET AQUEOUS 02/09/94 
1 04 AIR STRIP. INLET AQUEOUS 02/09/94 

05 SW-1 AQUEOUS 02/09/94 
1 06 TRIP BLANK AQUEOUS 01/17/94 

07 NM 2 04 GRAB NON-AQ 02/09/94 
08 NM 2 04 COMP. NON-AQ 02/09/94 

TOTALS 

MATRIX # SAMPLES 

AQUEOUS 6 
NON-AQ 2 

ATI STANDARD DISPOSAL PRACTICE 

rhe samples from t h i s project w i l l be disposed of i n t h i r t y (3 0) days from the 
date of t h i s report. I f an extended storage period i s required, please contact 
|>ur sample control department before the scheduled disposal date. 



AnalyticalTechnologies, Inc. 

GENERAL CHEMISTRY RESULTS 

ATI I.D. : 402343 

CLIENT : MARATHON OIL COMPANY DATE RECEIVED : 02/15/94 
PROJECT # : (NONE) 

PROJECT NAME : INDIAN BASIN GAS PLANT & OTHER REPORT DATE : 03/07/94 

PARAMETER UNITS 01 02 05 

CHLORIDE (EPA 325.2) MG/L 11.6 12.6 21 



J j ^ \ AnalyticalTechnologies,Inc. 

GENERAL CHEMISTRY RESULTS 

ATI I.D. : 402343 

CLIENT : MARATHON OIL COMPANY DATE RECEIVED : 02/15/94 
PROJECT # : (NONE) 

PROJECT NAME : INDIAN BASIN GAS PLANT & OTHER REPORT DATE : 03/0 7/9 4 

PARAMETER UNITS 07 08 
CHLORIDE MG/KG 7800 4800 



AnalyticalTechnologies,Inc. 

GENERAL CHEMISTRY - QUALITY CONTROL 

CLIENT : MARATHON OIL COMPANY 
PROJECT # : (NONE) 
PROJECT NAME : INDIAN BASIN GAS PLANT & OTHER ATI I.D. : 402343 

SAMPLE DUP. SPIKED SPIKE % 
PARAMETER UNITS ATI I.D. RESULT RESULT RPD SAMPLE CONC REC 

CHLORIDE MG/L 40295401 50 50 0 99 50 98 
CHLORIDE MG/KG 40234307 7800 7800 0 15200 7500 99 

% Recovery = (Spike Sample Result - Sample Result) 
X 100 

Spike Concentration 

RPD (Relative Percent Difference) = (Sample Result - Duplicate Result) 
X 100 

Average Result 



AnalyticalTechnologies, Inc. 

GENERAL CHEMISTRY RESULTS 

CLIENT : MARATHON OIL COMPANY ATI I.D. : 402343 
PROJECT # : (NONE) DATE RECEIVED: 02/15/94 
PROJECT NAME: INDIAN BASIN GAS PLANT & OTHER DATE ANALYZED: 02/16/94 

PARAMETER UNITS 07 08 

PETROLEUM HYDROCARBONS, IR MG/KG 43000 39000 



j ^ j ^ AnalyticalTechnologies, inc. 

GENERAL CHEMISTRY - QUALITY CONTROL 

CLIENT 
PROJECT # 
PROJECT NAME 

MARATHON OIL COMPANY 
(NONE) 
INDIAN BASIN GAS PLANT & OTHER 

ATI I.D.: 402343 

PARAMETER UNITS ATI I.D. 
SAMPLE 
RESULT 

DUP. 
RESULT RPD 

SPIKED 
SAMPLE 

SPIKE 
CONC. 

% 

REC 

PETROLEUM HYDROCARBONS MG/KG 40234901 24 24 0 190 150 111 

(Spike Sample Result - Sample Result) 
Recovery = X 100 

Spike Concentration 

I 
PD ( R e l a t i v e Percent Difference) = 

(Sample Result - Duplicate Result) 

Average Result 
X 100 



I 
I 
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J j ^ AnalyticalTechnologies, I 

BTEST 
CLIENT 

f ROJECT # 
ROJECT NAME 

GAS CHROMATOGRAPHY RESULTS 

BTEX (EPA 8 020) 
MARATHON OIL COMPANY 
(NONE) 
INDIAN BASIN GAS PLANT & 

ATI I.D. 402343 

OTHER 

I 

SAMPLE DATE DATE DATE DIL. 

t.D. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

01 #2 ARROYO AQUEOUS 02/09/94 NA 02/15/94 1 
1 02 #1 LYMAN AQUEOUS 02/09/94 NA 02/15/94 1 

1 03 AIR STRIP. OUTLET AQUEOUS 02/09/94 NA 02/16/94 1 

.PARAMETER UNITS 01 02 03 

BENZENE UG/L <0 . 5 <0.5 <0.5 
TOLUENE UG/L <0. 5 <0.5 <0.5 
ETHYLBENZENE UG/L <0.5 <0.5 0.9 
boTAL XYLENES UG/L <0. 5 <0.5 7.9 

iROMOFLUOROBENZENE (%) 94 95 83 



I 
I 
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Jt.\\ AnalyticalTechnologies, Inc 

GAS CHROMATOGRAPHY RESULTS 

?EST 
CLIENT 

f ROJECT # 
ROJECT NAME 

BTEX (EPA 8020) 
MARATHON OIL COMPANY 
(NONE) 
INDIAN BASIN GAS PLANT & OTHER 

A T I I . D . 4 0 2 3 4 3 

£AMPLE DATE DATE DATE DIL. 

fc.D. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

04 AIR STRIP. INLET AQUEOUS 02/09/94 NA 02/16/94 5 
1 05 SW-1 AQUEOUS 02/09/94 NA 02/15/94 1 

1 06 TRIP BLANK AQUEOUS 01/17/94 NA 02/15/94 1 

.PARAMETER UNITS 04 05 06 

BENZENE UG/L 100 <0. 5 <0.5 
TOLUENE UG/L 34 <0.5 <0.5 
ETHYLBENZENE UG/L 11 <0. 5 <0. 5 
•TOTAL XYLENES UG/L 330 <0.5 <0.5 

iROMO FLUOROB EN Z ENE (%) 88 95 95 
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A i \ AnalyticalTechnologies, I 

GAS CHROMATOGRAPHY RESULTS 

REAGENT BLANK 

?EST 
JLANK I.D. 

"CLIENT 
PROJECT # 

•PROJECT NAME 

BTEX (EPA 8020) 
021594 
MARATHON OIL COMPANY 
(NONE) 
INDIAN BASIN GAS PLANT & OTHER 

ATI I.D. 
DATE EXTRACTED 
DATE ANALYZED 
DILUTION FACTOR 

402343 
NA 
02/15/94 
1 

PARAMETER UNITS 

I JEN Z ENE TOLUENE 
—ETHYLBENZENE 
•TOTAL XYLENES 

UG/L 
UG/L 
UG/L 
UG/L 

<0.5 
<0.5 
<0.5 
<0. 5 

BROMOFLUOROBENZENE (%) 92 



J j \ \ AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

REAGENT BLANK 

TEST 
BLANK I.D. 
CLIENT 
PROJECT # 
PROJECT NAME 

BTEX (EPA 8 020) 
021694 
MARATHON OIL COMPANY 
(NONE) 
INDIAN BASIN GAS PLANT & OTHER 

A T I I . D . 
DATE EXTRACTED 
DATE ANALYZED 
DILUTION FACTOR 

402343 
NA 
02 /16 /94 
1 

PARAMETER UNITS 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 

UG/L 
UG/L 
UG/L 
UG/L 

<0.5 
<0.5 
<0. 5 
<0. 5 

BROMOFLUOROBENZENE (%) 92 



I 
I J h AnalyticalTechnologies, Inc. 

I 
GAS CHROMATOGRAPHY - QUALITY CONTROL 

I MSMSD 
(gTEST : BTEX (EPA 8020) ATI I.D. : 402343 
MSMSD # : 40234302 DATE EXTRACTED: NA 
CLIENT : MARATHON OIL COMPANY DATE ANALYZED : 02/15/94 

—PROJECT # : (NONE) SAMPLE MATRIX : AQUEOUS 
•PROJECT NAME: INDIAN BASIN GAS PLANT & OTHER REF. I.D. : 4023 43 02 
• UNITS : UG/L 

SAMPLE CONC SPIKED % DUP DUP 
'ARAMETERS RESULT SPIKE SAMPLE REC SPIKE % REC RPD 

••BENZENE <0.5 10 11 110 11 110 0 
•TOLUENE <0.5 10 10 100 10 100 0 
"ETHYL BENZENE <0.5 10 9.6 96 9.7 97 1 
TOTAL XYLENES <0.5 3 0 3 0 100 3 0 100 0 

I (Spike Sample Result - Sample Result) 
h Recovery = X 10 0 

Spike Concentration 

(Sample Result - Duplicate Result) 

Average Result 
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APPENDIX E 

RANCHER WELL, PLANT WELL, AND NATURAL SPRING 

MONTHLY LABORATORY RESULTS 

(MARCH) 



AnalyticalTechnologies, Inc. 2709-D Pan American Freeway. NE Albuquerque. NM 87107 
Phone (505) 344-3777 FAX (505) 344-4413 

ATI I.D. 403380 

A p r i l 1, 1994 

Marathon O i l Company 
P.O. Box 552 
Midland, TX 79702 

Pr o j e c t Name/Number: INDIAN BASIN 

A t t e n t i o n : Bob Menzie 

On 03/17/94, A n a l y t i c a l Technologies, I n c . , (ADHS License No. 
AZ0015) , received a request t o analyze aqueous samples. The 
samples were analyzed w i t h EPA methodology or equivalent methods. 
The r e s u l t s of these analyses and t h e q u a l i t y c o n t r o l data, which 
f o l l o w each set of analyses, are enclosed. 

EPA Method 8020 analyses were performed by A n a l y t i c a l 
Technologies, Inc., Albuquerque, NM. 

Chloride analyses were performed by A n a l y t i c a l Technologies, 
Inc., 9830 S. 51st Street, Suite B-113, Phoenix, AZ. 

I f you have any questions or comments, please do not h e s i t a t e t o 
contact us a t (505) 344-3777. 

Pr o j e c t Manager Laboratory Manager 

MR: j d 

Enclosure 

Corporate Offices: 5550 Morehouse Drive San Diego. CA 92121 (619) 458-9141 



J h AnalyticalTechnologies, Inc. 

CLIENT 
PROJECT # 
PROJECT NAME 

MARATHON OIL COMPANY 
(NONE) 
INDIAN BASIN 

ATI I.D. 

DATE RECEIVED: 03/17/94 

REPORT DATE : 04/01/94 

403380 

ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED 

01 
02 
03 
04 
05 
06 

AIR STRIPPER (INLET) 
AIR STRIPPER (OUTLET) 
SW-1 
LYMAN 
ARROYO 
TRIP BLANK 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

03/16/94 
03/16/94 
03/16/94 
03/16/94 
03/16/94 
01/17/94 

r 
i 
i 

MATRIX 

AQUEOUS 

TOTALS 

# SAMPLES 

ATI STANDARD DISPOSAL PRACTICE 

|rhe samples from t h i s p r o j e c t w i l l be disposed of i n t h i r t y (3 0) days from the 
date of t h i s r e p o r t . I f an extended storage p e r i o d i s r e q u i r e d , please contact 
ur sample c o n t r o l department before the scheduled d i s p o s a l date. 

r 



AnalyticalTechnologies, Inc. 

GENERAL CHEMISTRY RESULTS 

ATI I.D. : 403380 

CLIENT : MARATHON OIL COMPANY DATE RECEIVED : 03/17/94 
PROJECT # : (NONE) 
PROJECT NAME : INDIAN BASIN REPORT DATE : 04/01/94 

PARAMETER UNITS 03 04 05 

CHLORIDE (EPA 325.2) MG/L 22 13 13 



AnalyticalTechnologies, Inc. 

GENERAL CHEMISTRY - QUALITY CONTROL 

CLIENT : MARATHON OIL COMPANY 
PROJECT # : (NONE) 
PROJECT NAME : INDIAN BASIN ATI I.D. : 403380 

SAMPLE DUP. SPIKED SPIKE % 
PARAMETER UNITS ATI I.D. RESULT RESULT RPD SAMPLE CONC REC 

CHLORIDE MG/L 40393706 210 210 0 420 200 105 

% Recovery = (Spike Sample Result - Sample Result) 
x 1 0 o 

Spike Concentration 

RPD (Relative Percent Difference) = (Sample Result - Duplicate Result) 
X 100 

Average Result 



AnalyticalTechnologies, Inc. 

["EST 
CLIENT 
PROJECT # 
pROJECT NAME: 

GAS CHROMATOGRAPHY RESULTS 

BTEX (EPA 8020) 
MARATHON OIL COMPANY 
(NONE) 
INDIAN BASIN 

A T I I . D . 4 0 3 3 8 0 

SAMPLE DATE DATE DATE DIL. 
t.D. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

01 AIR STRIPPER (INLET) AQUEOUS 03/16/94 NA 03/21/94 20 
1 02 AIR STRIPPER (OUTLET) AQUEOUS 03/16/94 NA 03/22/94 1 
1 03 SW-1 AQUEOUS 03/16/94 NA 03/21/94 1 

PARAMETER UNITS 01 02 03 

BENZENE UG/L 21 <0. 5 <0.5 
TOLUENE UG/L 12 <0.5 <0.5 
fclTHYLBENZENE UG/L <10 <0.5 <0.5 
boTAL XYLENES UG/L 250 2 . 8 <0.5 

iROMOFLUOROBENZENE (%) 104 117 96 



I 

I 
I 
I 
I 
I 

/ J ^ AnalyticalTechnologies, I 

GAS CHROMATOGRAPHY RESULTS 

TEST 
CLIENT 
PROJECT # 
PROJECT NAME 

BTEX (EPA 8 020) 
MARATHON OIL COMPANY 
(NONE) 
INDIAN BASIN 

ATI I.D. 403380 

.SAMPLE 
I.D. # CLIENT I.D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

04 LYMAN 
05 ARROYO 
06 TRIP BLANK 

AQUEOUS 
AQUEOUS 
AQUEOUS 

03/16/94 
03/16/94 
01/17/94 

NA 
NA 
NA 

03/21/94 
03/21/94 
03/21/94 

1 
1 
1 

I 
i 
I 

PARAMETER UNITS 04 05 06 

BENZENE UG/L <0.5 <0.5 <0.5 
.TOLUENE UG/L <0.5 <0.5 <0.5 
ETHYLBENZENE UG/L <0.5 <0.5 <0.5 
TOTAL XYLENES UG/L <0.5 <0.5 <0.5 

|BROMOFLUOROBENZENE (%) 9 5 9 5 94 

I 
I 
I 
I 
I 
I 
I 
I 
I 
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c 
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/ l \ AnalyticalTechnologies,Inc. 

GAS CHROMATOGRAPHY RESULTS 

REAGENT BLANK 

EST 
LANK I.D. 
CLIENT 
ROJECT # 
ROJECT NAME 

BTEX (EPA 8020) 
032194 
MARATHON OIL COMPANY 
(NONE) 
INDIAN BASIN 

ATI I.D. 
DATE EXTRACTED 
DATE ANALYZED 
DILUTION FACTOR 

403380 
NA 
03/21/94 
1 

PARAMETER 

I 
UNITS 

ENZENE 
TOLUENE 
lETHYLBENZENE 
h?OTAL XYLENES 

UG/L 
UG/L 
UG/L 
UG/L 

<0.5 
<0.5 
<0. 5 
<0.5 

ROMOFLUOROBENZENE (%) 90 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

I MSMSD 

|EST : BTEX (EPA 8020) ATI I.D. : 403380 
I1SMSD # : 40338004 DATE EXTRACTED: NA 
CLIENT : MARATHON OIL COMPANY DATE ANALYZED : 03/22/94 
fROJECT # : (NONE) SAMPLE MATRIX : AQUEOUS 
PROJECT NAME: INDIAN BASIN REF. I.D. : 40338004 

UNITS : UG/L 

SAMPLE CONC SPIKED % DUP DUP 
'ARAMETERS RESULT SPIKE SAMPLE REC SPIKE % REC RPD 

BENZENE <0.5 10 9.6 96 9.6 96 0 
fOLUENE <0.5 10 9.9 99 9.8 98 1 
ETHYL BENZENE <0.5 10 10 100 10 100 0 
fl?OTAL XYLENES <0.5 3 0 3 0 100 2 9 97 3 

(Spike Sample Result - Sample Result) 
Recovery = X 100 

Spike Concentration 

(Sample Result - D u p l i c a t e Result) 

Average Result 
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APPENDIX F 

STATE ENGINEER'S FLUID RECOVERY REPORTS 



Mid-Continent Region 
Production United States 

/ A A \ Marathon 
Oil Company 

February 4, 1994 

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

Re: Indian Basin Remediation Project 

Dear Mr. Marr: 

The following table indicates the recorded meter readings for fluid removed from 
the Lower Queen monitoring wells under permit RA-5131 as of Monday, January 31, 
1994. Cumulative Lower Queen fluid removal through that date is 28.990.683 
gallons. 

MONITORING 
WELL 

METER 
SERIAL 
NUMBER 

INIT'L 
METER 
START 

1/31/94 
METER 
READING 

FLUID REMOVED 
(Gal) 

PER-WELL 
FLUID 
REMOVED 
(Gal) 

MW-58 
(BH-84) 

10239118 0 4778825 4,778,825 
26.9221 

4,805,747 

MW-59 
(BH-85) 

10259114 0 94230.5* 3,957,681 
83.4541 

4,041,135 

MW-61A 
(BH-87A) 

10239116 0 4575988 4,575,988 
130,8501 

4,706,838 

MW-62 
(BH-88) 

10239115 0 3510328 3,510,328 
256,5531 

3,766,881 

MW-65A 
(BH-91A) 

10239117 0 6987808 6,987,808 
39.7741 

7,027,582 

MW-68 
(BH-94) 

02209213 122618 1913006 1,790,388 
2.484.0761 

4,274,464 

MW-72 
(BH-99) 

02881532 470 368506 368,036 368,036 

LOWER QUEEN TOTAL 28,990,683 Gallons 

* Metered units are barrels. 
1 Previously metered recovered volumes. 

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

A subsidiary ot USX Corporation 



Indian Basin Remediation Project 
Page 2 

The following table indicates the meter readings for fluid removed from Shallow 
zone monitoring wells under permit RA-8015 as of Monday, January 31, 1994. The 
cumulative shallow fluid removal through that date is 749.876 gallons. 

MONITORING 
WELL 

METER 
SERIAL 
NUMBER 

INIT'L 
METER 
START 

1/31/94 
METER 
READING 

FLUID 
REMOVED 
(Gal) 

PER-WELL 
FLUID 
REMOVED 
(Gal) 

MW-1 6.7131 6,713 

MW-13 02209212 98236.2 225577.3 127,341.1 

115,9111 243,252 

MW-14 02209214 0 398204.3 398,2041 

1871 

398,391 

MW-21 1891 189 

MW-35 02209212 188.8 98.3031 98,303 

MW-69 323.42 

2704.81 3,028.2 

SHALLOW TOTAL 749,876 Gallons 
_ _ _ _ ^ _ _ _ ^ ^ ^ _ _ _ _ _ _ a s a S ! B i B g ^ a e i _ j 

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

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

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

Sincerely, 

Robert 4yMenzieT Jr^ 
Environmental Representative 

RJM10394/nrt 

xc: R. A. Biembaum - Midland 
C. M. Schweser - IBGP, Lakewood 



Mid-Continent Region 
Production United States 

Marathon 
\ MARATHON / Oil Company 
March 4, 1994 

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

Re: Indian Basin Remediation Project 

Dear Mr. Marr: 

The following table indicates the recorded meter readings for f l u i d removed from 
the Lower Queen monitoring wells under permit RA-5131 as of Monday, February 28, 
1994. Cumulative Lower Queen f l u i d removal through that date is 30.825.708 
gallons. 

MONITORING 
WELL 

METER 
SERIAL 
NUMBER 

INIT'L 
METER 
START 

2/28/94 
METER 
READING 

FLUID REMOVED 
(Gal) 

PER-WELL 
FLUID 
REMOVED 
(Gal) 

MW-58 
(BH-84) 

10239118 0 5009168 5,009,168 
26.9221 

5,036,090 

MW-59 
(BH-85) 

10259114 0 97732.4* 4,104,761 
83.4541 

4,188,215 

MW-61A 
(BH-87A) 

10239116 0 4781118 4,781,118 
130,8501 

4,911,968 

MW-62 
(BH-88) 

10239115 0 3719242 3,719,242 
256,5531 

3,975,795 

MW-65A 
(BH-91A) 

10239117 0 7185474 7,185,474 
39.7741 

7,225,248 

MW-68 
(BH-94) 

02209213 122618 2000324 1,877,706 
2,484,0761 

4,361,782 

MW-72 
(BH-99) 

02881532 470 1127080 1,126,610 1,126,610 

LOWER QUEEN TOTAL 30,825,708 Gallons 

* Metered units are barrels. 
1 Previously metered recovered volumes. 

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

A subsidiary of USX Corporation 



Indian Basin Remediation Project 
Page 2 

The following table indicates the meter readings f o r f l u i d removed from Shallow 
zone monitoring wells under permit RA-8015 as of Monday, February 28, 1994. The 
cumulative shallow f l u i d removal through that date i s 750.296 gallons. 

MONITORING 
WELL 

METER 
SERIAL 
NUMBER 

INIT'L 
METER 
START 

2/28/94 
METER 
READING 

FLUID 
REMOVED 
(Gal) 

PER-WELL 
FLUID 
REMOVED 
(Gal) 

MW-1 6.7131 6,713 

MW-13 02209212 98236.2 225577.3 127,341.1 

115,9111 243,252 

MW-14 02209214 0 398204.3 398,2041 

1871 

398,391 

MW-21 1891 189 

MW-35 02209212 188.8 98.3031 98,303 

MW-69 4202 

3028.21 3,448 

SHALLOW TOTAL 750,296 Gallons 

Previously metered recovered volumes. 
Well is pumped o f f once or twice daily and gauged i n portable fiberglass 
tank. 

Please note the above tables have been revised to show only the meter s e r i a l 
numbers and readings f o r the meters currently i n s t a l l e d on each we l l . Earlier 
readings from meters that have been replaced or switched to other wells have 
been summarized as "previously metered recovered volumes" to sim p l i f y the tables 
and associated footnotes. 

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

Sincerely, 

us-7*. 
Robert 4/. Menzie 
Environmental Representative 
RJM30394/nrt 

xc: R. A. Biernbaum - Midland 
C. M. Schweser - IBGP, Lakewood 



Mid-Continent Region 
Production United States 

/ j U l \ Marathon 
\ MARATHON / Oil Company 
A p r i l 5, 1994 

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

Re: Indian Basin Remediation Project 

Dear Mr. Marr: 

The fo l lowing table indicates the recorded meter readings f o r f l u i d removed from 
the Lower Queen monitoring wells under permit RA-5131 as of Monday, A p r i l 4, 
1994. Cumulative Lower Queen f l u i d removal through that date is 33.283.307 
gallons. 

MONITORING 
WELL 

METER 
SERIAL 
NUMBER 

INIT'L 
METER 
START 

4/04/94 
METER 
READING 

FLUID REMOVED 
(Gal) 

PER-WELL 
FLUID 
REMOVED 
(Gal) 

MW-58 
(BH-84) 

10239118 0 5351734 5,351,734 
26.9221 

5,378,656 

MW-59 
(BH-85) 

10259114 0 100679.0* 4,228,518 
83.4541 

4,311,972 

MW-61A 
(BH-87A) 

10239116 0 5061586 5,061,586 
130,8501 

5,192,436 

MW-62 
(BH-88) 

10239115 0 3958696 3,958,696 
256,5531 

4,215,249 

MW-65A 
(BH-91A) 

10239117 0 7456182 7,456,182 
39.7741 

7,495,956 

MW-68 
(BH-94) 

02209213 122618 2153994 2,031,376 
2,484,0761 

4,515,452 

MW-72 
(BH-99) 

02881532 470 2174056 2,173,586 2,173,586 

LOWER QUEEN TOTAL 31,283,307 Gallons 

* Metered un i t s are bar re l s . 
1 Previously metered recovered volumes. 

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

A subsidiary of USX Corporation An Equal Opportunity Employer 



Indian Basin Remediation Project 
Page 2 

The following table indicates the meter readings f o r f l u i d removed from Shallow 
zone monitoring wells under permit RA-8015 as of Monday, A p r i l 4, 1994. The 
cumulative shallow f l u i d removal through that date i s 751.938 gallons. 

MONITORING 
WELL 

METER 
SERIAL 
NUMBER 

INIT'L 
METER 
START 

4/04/94 
METER 
READING 

FLUID 
REMOVED 
(Gal) 

PER-WELL 
FLUID 
REMOVED 
(Gal) 

MW-1 6.7131 6,713 

MW-13 02209212 98236.2 225577.3 127,341.1 

115,9111 243,252 

MW-14 02209214 0 398204.3 398,204* 
1871 

398,391 

MW-21 .... 1891 189 

MW-35 02209212 188.8 98.3031 98,303 

MW-69 16422 

34481 5,090 

SHALLOW TOTAL 751,938 Gallons 

Previously metered recovered volumes. 
Gauged i n portable fiberglass tank. 

Please note the above tables have been revised to show only the meter s e r i a l 
numbers and readings for the meters currently i n s t a l l e d on each w e l l . Earlier 
readings from meters that have been replaced or switched to other wells have 
been summarized as "previously metered recovered volumes" to simplify the tables 
and associated footnotes. 

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

Sincerely, 

Robert J. Menzle^/jr. 
Environmental Representative 

RJM40594/nrt 

xc: R. A. Biernbaum - Midland 
C. M. Schweser - IBGP, Lakewood 



APPENDIX G 

LABORATORY RESULTS - AIR (VAPOR EXTRACTION WELLS) 



AnalyticalTechnologies, Inc. 2709-D Pan American Freeway, NE Albuquerque. NM 87107 
Phone (505) 344-3777 FAX (505) 344-4413 

ATI I.D. 403393 

March 29, 1994 

Marathon O i l Company 
P.O. Box 552 
Midland, TX 79702-0552 

Pr o j e c t Name/Number: None given 

A t t e n t i o n : Bob Menzie 

On 03/22/94, A n a l y t i c a l Technologies, I n c . , (ADHS License No. 
AZ0015), received a request t o analyze a i r samples. The samples 
were analyzed w i t h EPA methodology or e q u i v a l e n t methods. The 
r e s u l t s of these analyses and the q u a l i t y c o n t r o l data, which 
f o l l o w each s e t of analyses, are enclosed. 

Sample MW-19 was received at ATI, Albuquerque p a r t i a l l y d e f l a t e d . 

I f you have any questions or comments, please do not h e s i t a t e t o 
contact us a t (505) 344-3777. 

P r o j e c t Manager Laboratory Manager 

MR: j d 

Enclosure 

Corporate Offices: 5550 Morehouse Drive San Diego. CA 92121 (619) 458-9141 

mi 



J h AnalyticalTechnologies, Inc. 

I 
CLIENT 
PROJECT # 
ROJECT NAME 

MARATHON OIL COMPANY DATE RECEIVED: 03/22/94 
(NONE) 

(NONE) REPORT DATE : 03/2 9/94 

ATI I.D.: 403393 

ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED 

01 MW-19 AIR 03/21/94 
02 MW-18 AIR 03/21/94 
03 MW-20 AIR 03/21/94 

TOTALS-

MATRIX # SAMPLES 

AIR 3 

ATI STANDARD DISPOSAL PRACTICE 

The samples from t h i s project w i l l be disposed of i n t h i r t y (30) days from t h 

Eate of t h i s report. I f an extended storage period i s required, please contac 
ur sample co n t r o l department before the scheduled disposal date. 



J h AnalyticalTechnologies, nc. 

GAS CHROMATOGRAPHY RESULTS 

TEST 
CLIENT 
PROJECT # 
PROJECT NAME 

EPA 8015 MODIFIED (C6-C16) 
MARATHON OIL COMPANY 
(NONE) 
(NONE) 

A T I I.D, 403393 

SAMPLE 
I.D. # CLIENT I.D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

01 
02 
03 

MW-19 
MW-18 
MW-2 0 

AIR 
AIR 
AIR 

03/21/94 
03/21/94 
03/21/94 

NA 
NA 
NA 

03/23/94 
03/23/94 
03/23/94 

20 
2.5 
1 

PARAMETER UNITS 01 02 03 

FUEL HYDROCARBONS 
HYDROCARBON RANGE 
HYDROCARBONS QUANTITATED USING 

MG/M3 1500 250 94 
C6-C14 C6-C14 C6-C14 
GAS GAS GAS 

CONDENSATE CONDENSATE CONDENSATE 

BROMOFLUOROBENZENE (%) 84 73 81 



J h AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

REAGENT BLANK 

TEST 
BLANK I.D. 
CLIENT 
PROJECT # 
PROJECT NAME 

EPA 8015 MODIFIED (C6-C16) 
032394 
MARATHON OIL COMPANY 
(NONE) 
(NONE) 

ATI I.D. 
DATE EXTRACTED 
DATE ANALYZED 
DILUTION FACTOR 

403393 
NA 
03/23/94 
1 

PARAMETER UNITS 

FUEL HYDROCARBONS 
HYDROCARBON RANGE 
HYDROCARBONS QUANTITATED USING 

MG/M3 

<5 

BROMOFLUOROBENZENE (%) 89 



I 
I A f j j ^ AnalyticalTechnologies, nc. 

I 
I 
C • 

I 
I 

GAS CHROMATOGRAPHY RESULTS 

EST 
CLIENT 
ROJECT # 
ROJECT NAME 

BTEX (EPA 8020) 
MARATHON OIL COMPANY 
(NONE) 
(NONE) 

ATI I.D. 403393 

SAMPLE 
ll.D. # CLIENT I.D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

01 
02 
03 

MW-19 
MW-18 
MW-20 

AIR 
AIR 
AIR 

03/21/94 
03/21/94 
03/21/94 

NA 
NA 
NA 

03/23/94 
03/23/94 
03/23/94 

20 
2.5 
1 

I 
i 
I 

PARAMETER UNITS 01 02 03 

BENZENE 
TOLUENE 
E T H Y L B E N Z E N E 

TOTAL XYLENES 

[BROMOFLUOROBENZENE (%) 

MG/M 
MG/M3 

MG/M3 

MG/M3 

<1. 0 
<1. 0 
<1. 0 
1.9 

84 

<0.12 
<0.12 
0.50 

<0.12 

73 

<0. 05 
<0. 05 
<0.05 
0.23 

81 

I 
I 
I 
I 
I 
I 
I 
I 
I 



J \ j \ AnalyticalTechnologies,Inc. 

GAS CHROMATOGRAPHY RESULTS 

REAGENT BLANK 

TEST 
BLANK I.D. 
CLIENT 
PROJECT # 
PROJECT NAME 

BTEX (EPA 8020) 
032394 
MARATHON OIL COMPANY 
(NONE) 
(NONE) 

ATI I.D. 
DATE EXTRACTED 
DATE ANALYZED 
DILUTION FACTOR 

403393 
NA 
03/23/94 
1 

PARAMETER UNITS 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 

MG/M 
MG/M3 

MG/M3 

MG/M3 

<0. 05 
<0.05 
<0. 05 
<0. 05 

'BROMOFLUOROBENZENE (%) 89 



J h AnalyticalTechnologies, 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

MSMSD 

.TEST : BTEX (EPA 8020)/8015, MOD (C6-C16) 
ATI I .D. 403393 

•MSMSD # : 40333503 DATE EXTRACTED NA 
CLIENT MARATHON OIL COMPANY DATE ANALYZED 03/22/94 
[PROJECT # : (NONE) SAMPLE MATRIX AIR 
(PROJECT NAME: (NONE) REF. I.D. 40333503 

UNITS MG/M3 

SAMPLE CONC SPIKED % DUP DUP 
PARAMETERS RESULT SPIKE SAMPLE REC SPIKE % REC RPD 

IBENZENE 0.4 1.0 1.4 100 1.3 90 7 

•TOLUENE 
<0.05 1.0 1.0 100 1.0 100 0 

ETHYL BENZENE <0.05 1.0 1.1 110 1.1 110 0 
ITOTAL XYLENES <0.05 3.0 3.1 103 3.2 107 3 

(Spike Sample Result - Sample Result) 
\ Recovery = X 100 

Spike Concentration 

I PD ( R e l a t i v e Percent D i f f e r e n c e ) = 
(Sample R e s u l t - D u p l i c a t e Resu l t ) 

Average R e s u l t 
X 10C 
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INDIAN BASIN GAS PLANT 
TREATMENT PROJECT 
QUARTERLY REPORT 

AUG 111994 
OIL CUNothVAi iON DIV. 

SANTA FE 

SECOND QUARTER 1994 
APRIL, MAY, AND JUNE 

Submitted by 
Marathon Oil Company 

on behalf of the 
Indian Basin Gas Plant Owners 

August 10, 1994 



EXECUTIVE SUMMARY 

The pump-and-treat groundwater remediation system is fully operational and functioning as set 
forth in the Treatment Project Plan document (March 1992). Light nonaqueous phase liquid 
(condensate) was observed in one (1) Lower Queen well. Fluid recovery from the Lower Queen 
aquifer averaged 10,183 barrels per week with volatile hydrocarbon compounds being removed 
by air stripping. Lower Queen dissolved benzene concentrations range from 0.5 to 120 
micrograms per liter or parts per billion. The benzene concentrations in all five (5) downgradient 
wells were below the State maximum allowable concentration of 10 micrograms per liter 
indicating continued hydrocarbon plume containment. Chloride concentrations in all Lower 
Queen wells are below the State maximum allowable concentration of 250 milligrams per liter. 

Light nonaqueous phase liquid (condensate) was observed in two (2) Shallow zone wells. 
Shallow zone pumping continues from one (1) well. Eight (8) Shallow zone wells sampled in 
April indicate chloride concentrations above the State maximum allowable concentration of 250 
milligrams per liter. Fluid recovery from the Shallow zone aquifer averaged 20 barrels per 
week. The vapor extraction system operated only during the first 30 days of the Second Quarter 
withdrawing volatile organic compounds from three (3) Shallow zone wells. 

Concentrations of benzene, toluene, ethylbenzene, total xylene, and chloride in groundwater 
collected from Shallow zone rancher wells and the Upper Indian Hills Spring West (Rocky 
Arroyo spring) have not exceeded State or Federal drinking water standards. 

Light nonaqueous phase liquid (condensate) recovery from the Lower Queen and Shallow zone 
for the Second Quarter was 73.7 barrels, a 85% increase compared to the First Quarter. 
Cumulative condensate recovery, excluding the volume volatilized by the air stripper and vapor 
extraction system, is 3,506.3 barrels or 10.0% of the total spill volume. 
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Indian Basin Treatment Project 
Quarterly Report 

August 10, 1994 
Second Quarter 1994 

INTRODUCTION 

This report summarizes groundwater and unsaturated zone treatment activities conducted 
during the Second Quarter of 1994 in accordance with the Indian Basin Environmental Treatment 
Project Plan submitted on March 5, 1992 by Marathon Oil Company on behalf of the Indian 
Basin Gas Plant owners. Preparation of this report is also in accordance with the April 2, 1992 
New Mexico Oil Conservation Division (OCD) directive for quarterly reporting of remediation 
project activities. Remediation activities are continuing to reduce the impact of a liquid gas 
condensate and brine spill from a production pipeline discovered in April 1991 near the Indian 
Basin Gas Plant. 

GROUNDWATER ELEVATION 

Lower Queen Aquifer 
Depth-to-water measurements were acquired from nonpumping, Lower Queen monitoring 

wells in April, May, and June 1994. Table 1 presents groundwater elevations calculated from 
casing elevation data, depth-to-water measurements, and light nonaqueous phase liquid (LNAPL) 
thicknesses. Figure 1 is a potentiometric map of the Lower Queen aquifer based on depth-to-
groundwater gauging conducted in April. Second Quarter monitoring data indicate both 
decreasing and increasing groundwater elevations (Figure 2). 

Shallow Zone 
A potentiometric map was constructed using depth-to-water measurements collected from 

Shallow zone monitoring wells in April 1994 (Figure 3). Table 2 shows depth-to-water 
measurements, calculated groundwater elevations, and LNAPL thickness for Shallow zone wells. 
These Shallow zone data indicate decreasing groundwater elevations in monitoring wells during 
the quarter (Figure 4). 

Groundwater Recharge (Rainfall) 
Daily rainfall is gauged at the gas plant. Monthly rainfall for April, May, and June was 

0.9, 2.36, and 0.4 inches, respectively (Tables 1 and 2). Cumulative rainfall for the Second 
Quarter was 3.66 inches. 

QUARTERLY SAMPLING LABORATORY RESULTS 

Thirty-one Shallow zone and nine Lower Queen monitoring wells were gauged on April 
4, 1994. Sixteen Lower Queen wells including the plant water supply well (SW-1) were 
sampled. The backup plant supply well (SW-2) was gauged, but not sampled. Eight Lower 
Queen wells have downhole pumps installed and were sampled through the pump. One of the 
Lower Queen wells sampled through the downhole pump contained LNAPL (MW-68). 
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Nine of the fifty-nine Shallow zone wells were sampled in April. Four of the original 
twenty-five Shallow zone monitoring wells (including two sumps) designated for quarterly 
sampling in the Treatment Project Plan (see bolded and italicized well designations in Table 4) 
were sampled. The remaining 21 Shallow zone compliance wells were either dry or bailed dry 
during sampling (18), contain LNAPL (MW-11 and MW-69), or are inaccessible (MW-13; pump 
in well). Six Shallow zone wells other than those designated in the Treatment Project Plan were 
sampled (MW-39, MW-41, MW-43, MW-45, MW-49, and MW-61). Samples were collected 
by Carter and Burgess, Inc. using Environmental Protection Agency (EPA) sampling protocol. 
Analytical Technologies, Inc. performed the BTEX (EPA Method 8020) and chloride (EPA 
Method 325.2) analyses in Albuquerque, New Mexico and Phoenix, Arizona, respectively. 
Appendix A contains two tables prepared by Carter and Burgess, Inc. of field observations (well 
depth, depth-to-water measurement, gauge date and time, presence of LNAPL or free-phase 
product, measured hydrocarbon and hydrogen sulfide vapor concentrations at the wellhead, purge 
method and volume, temperature, specific conductance, pH, and dissolved oxygen) from notes 
recorded during field activities. 

Tables 3 and 4 are historical summaries of quarterly benzene concentration data since 
September 1991 for the Lower Queen and Shallow zone wells, respectively. Benzene 
concentration (in ug/l) versus time graphs for each routinely sampled monitoring well are 
provided in Appendix C. 

RANCHER WELLS, SPRING, AND PLANT WELL LABORATORY RESULTS 

Monthly groundwater samples from the closest downgradient rancher well to the Shallow 
zone plume (Lyman) and from the Upper Indian Hills Spring West (Hendrickson and Jones, 
1952) were collected on April 5, May 19, and June 23, 1994. In addition, another rancher well 
which is sampled quarterly (Biebelle), was sampled on April 5. The plant water supply well 
(SW-1), completed in the Lower Queen aquifer, is also sampled and analyzed monthly. 
Concentrations of BTEX and chloride in groundwater collected from the Lyman and Biebelle 
wells and the Upper Indian Hills Spring West (Rocky Arroyo spring) did not exceed State or 
Federal drinking water standards during the quarter (Table 5). 

The rancher well and natural spring samples were obtained using EPA sampling and 
handling procedures. Analytical Technologies, Inc. performed the BTEX and chloride analyses 
using EPA approved methods. Laboratory results of groundwater from the rancher wells and 
the natural spring are transmitted to the local ranchers each month with letters of explanation. 
Copies of these letters are also provided to the OCD and the Bureau of Land Management (BLM) 
in Santa Fe and Roswell, New Mexico, respectively. Laboratory reports for the rancher wells, 
Rocky Arroyo spring, and SW-1 are included in Appendices B (April), D (May), and E (June). 
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GROUNDWATER PUMPING 

Lower Queen 
Fluid recovery from the Lower Queen aquifer and Shallow zone is metered and reported to 

the State Engineer's Office (SEO) on a monthly basis per SEO directive. The reports filed with 
the SEO for the Second Quarter of 1994 are attached in Appendix F. Figures 5, 6, and 7 are 
stacked bar graphs depicting weekly Lower Queen fluid recovery, weekly Shallow zone fluid 
recovery, and combined weekly fluid recovery from both zones, respectively. 

Seven Lower Queen wells (MW-58, MW-59, MW-61A, MW-62, MW-65A, MW-68, and 
MW-72) were pumped for plume control during the quarter. Monthly fluid recovery for each 
well and the plant supply well SW-1 is listed in the following table. 

LOWER QUEEN FLUID RECOVERY 

Well Number 
April 
(Bbls) 

May 
(Bbls) 

June 
(Bbls) 

Quarter 
Total (Bbls) 

Average Pumping 
Rate (gpm) 

MW-58 7,629.5 3,758.9 33.0 11,421.4 3.7 

MW-59 2,017.5 1,441.8 3,715.2 7,174.5 2.3 

MW-61A 5,177.2 5,847.8 5,942.0 16,967.0 5.4 

MW-62 4,291.1 4,513.7 4,067.8 12,872.6 4.1 

MW-65A 5,076.6 6,368.7 4,805.7 16,251.0 5.2 

MW-68 6,146.8 3,979.3 4,914.9 15,041.0 4.8 

MW-72 18,966.2 18,900.4 14,822.1 52,688.7 16.9 

Plant Supply SW-1 4,770.9 23,791.0 21,226.0 49,787.9 16.0 

TOTAL 54,076 68,602 64,054 158,326 58.4 

Shallow Zone 
Shallow zone fluid recovery during the Second Quarter was from MW-13 and MW-69. 

Monthly Shallow zone fluid recovery is listed in the following table. 
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SHALLOW ZONE FLUID RECOVERY 

Well Number 

April 
(Bbls) 

Cond./Water 

May 
(Bbls) 

Cond./Water 

June 
(Bbls) 

Cond./Water 

Quarter Total 
(Bbls) 

Cond./Water 

MW-13 0/0 0/7.6 0/0 0/7.6 

MW-69 10.8/21.5 33.2/92.4 21.8/72.9 65.8/186.8 

GROUNDWATER TREATMENT AND PRODUCT RECOVERY 

Commingled fluids pumped from one Shallow zone (MW-13) and seven Lower Queen 
recovery wells were pumped through piping to a treatment compound that includes an 
condensate/water separator, two aboveground tanks, and an air stripper,. The separator is used 
to remove free product from the produced groundwater. When operating properly, the free 
product is transferred to a condensate tank. When the separator is not effective, free product is 
transferred to an equalization tank in addition to the condensate tank. Both tanks are gauged on 
a daily basis. Condensate and equalization tank free condensate measurements indicated a 
minimum of 7.9 barrels were recovered from the commingled groundwater during the Second 
Quarter. Cumulative condensate separated from the recovered groundwater since product 
separation began in April 1992 through the Second Quarter is 76.9 barrels. 

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

Free product (condensate) recovery from MW-69 during the Second Quarter totaled 65.8 
barrels. This represents 89% of the recovered condensate for the Second Quarter. 

Total free product recovery from the Lower Queen and Shallow zone for the Second 
Quarter was 73.7 barrels, an 85% increase compared to the First Quarter. Cumulative free 
product recovered to date excluding the volume volatilized by the air stripper and vapor 
extraction system is 3,506.3 barrels or 10.0% of the total spill volume. 

VAPOR EXTRACTION SYSTEM 

A vapor extraction (VE) system consisting of a trailer-mounted blower rated at 100 
standard cubic feet per minute (SCFM) with a vacuum of approximately 50 inches of water 
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commenced operation on March 10, 1992. This system is capable of extracting vapors from four 
wells simultaneously. Vented gases are not treated and are emitted to the atmosphere from an 
exhaust stack connected to the blower. 

Phase I of the unsaturated zone remediation using VE was completed in March 1993. 
The Phase I program vented Shallow zone wells MW-16, MW-17, MW-35 and later MW-16, 
MW-17, and MW-21. Shallow venting continued from MW-56 between April 8 and July 20, 
1993. On October 7, 1993 the VE system commenced operation at MW-18, MW-19, and MW-
20. Figure 8 shows the locations of these vent wells. 

The system has extracted vapors from MW-18, MW-19, and MW-20 continuously since 
October 7, 1993 until May 5, 1994 when it was determined that an air emissions permit was 
required for system operation. The system was shut in pending acquisition of a New Mexico Air 
Pollution Control Bureau air permit. 

REFERENCES CITED 

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

SECOND QUARTER 1994 

Benzene luo/L) using EPA Method 8020 unle»« Indicated otherwise 
SEP DEC APR JUL OCT JAN APR JUL OCT JAN APR 

WELL 1991 1991 1992 1992 1992 1993 1993 1993 1993 1994 1994 
MW-1 (BH-14) 250 200 NS NS NS NS NS DRY DRY DRY NS 
MW-2 (BH-23) NS NS NS NS NS NS NS DRY DRY DRY NS 

MW-3 IBH-241 NS NS NS NS NS NS NS DRY DRY DRY DRY 
MW-4 (BH-26) NS NS NS NS NS NS NS DRY DRY DRY NS 

MW-5 (BH-28) NS NS NS NS NS NS NS DRY DRY DRY DRY 
MW-6 IBH-29) NS NS NS NS NS NS NS DRY DRY DRY DRY 
MW-7 (BH-30) NS NS NS NS NS NS NS DRY DRY DRY DRY 
MW-8 IBH-3V NS NS NS NS NS NS NS DRY DRY DRY DRY 
MW-9 IBH-321 NS NS NS NS NS NS NS DRY DRY DRY DRY 

MW-10 IBH-33) 2300 2300 1 7 8 0 " 1 8 4 2 " 2100 NS NS DRY DRY BD DRY 
MW-11 IBH-341 3000 3800 3087•* 2 1 9 9 " 2942* 2746* FP FP FP FP FP 

MW-12 (BH35) 3800 NS NS NS NS NS NS DRY DRY DRY NS 
MW-13 IBH-36) 3100 3000 3492** 2708 NS NS PUMP PUMP PUMP PUMP PUMP 

MW-14 (BH-37) 5 1 0 0 " NS NS NS NS NS PUMP PUMP FP FP NS 
MW-15 (BH-38) 6100 NS NS NS NS NS NS DRY DRY DRY NS 
MW-16 (BH-39) 1700 NS NS NS NS NS 614* DRY DRY DRY NS 
MW-17 (BH-40) 2000 NS NS NS NS NS 1500 DRY BD NS NS 
MW-18 (BH-41) 4300 NS 2 6 3 9 " 2700 3300 NS NS DRY VE VE VE 

AftV-79 /BM-42/ 4700 NS 3 1 9 5 " 3000 3032* NS 3926* DRY VE VE VE 
MW-20 (BH-43) 110 NS NS NS NS NS NS DRY VE VE VE 
MW-21 (BH-44) 1000 1100 NS NS NS NS 114* FP NS DRY NS 
MW-22 (BH-45) 4 NS NS NS NS NS NS DRY DRY DRY NS 
MW-3 (BH-4S) NS NS NS NS NS NS NS DRY DRY DRY NS 

MW-24 (BH-47) 3400 NS NS 4353* • NS NS NS DRY DRY DRY DRY 
MW-25 (BH-48) NS NS NS NS NS NS NS DRY DRY DRY NS 
MW-26 (BH-491 3100 3000 NS 2000 1992* 1708* 8 6 1 * FP FP FP NS 
MW-27(BH-50) NS NS NS NS NS NS NS DRY DRY DRY NS 
MW-28 (BH-52) 2200 NS NS NS NS NS NS DRY DRY DRY NS 

AfW-29 IBH-S3) NS NS NS NS NS NS NS DRY DRY DRY DRY 
MW-S0(BH-54) NS NS NS NS NS NS NS DRY DRY DRY NS 
MW-3KBH-55) < 1 NS NS 3 3 2 " 9* NS NS DRY DRY NS NS 

AW-32 /S/Y-567 200 NS NS NS NS NS NS DRY DRY DRY DRY 
MW-33 (BH-57) 6300 NS NS NS NS NS NS DRY DRY DRY NS 
MW-M (BH-58) 2500 NS NS NS NS NS NS DRY DRY DRY NS 
MW-35 (BH-59) 5700 NS NS NS NS NS NS FP FP FP NS 
MW-36(BH-2I) NS NS NS NS NS NS NS DRY DRY DRY NS 
MW-37 (BH-60) 150 NS NS NS NS NS NS 27* BD NS NS 

(BH-61) 15 15 51 • • 37* 166** NS NS DRY BD NS DRY 
MW-39 (BH-«2) 880 NS NS NS NS 14 29* 24* BD <2.5 <0.5 
MW-40 (BH-63) NS NS NS NS NS NS NS DRY DRY DRY NS 
MW-41 (BH-64) 200 170 NS NS NS NS NS 22* BD 5.3 0.6 
MW-42 CBH-65) <1 <1 NS NS NS NS NS NS BD NS NS 
MW-43 (BH-6S) 320 NS NS NS NS NS NS 25* BD <0.5 <0.5 

MW-44 /fl/V-67/ 59 NS 1 0 " 9 7 " 12 14 7* 6* 3* 12 22 
MW-45 (BH-48) <1 <1 NS NS NS NS NS < 3 * < 3 * <0.5 <0.5 
MW-46 (BH-69) 140 25 NS NS NS NS NS NS BD NS NS 
MW-47 (BH-70) 2600 2200 NS NS NS NS NS DRY DRY DRY DRY 

MW-45 i«//-7W <1 <1 NS 4 7 " NS NS NS DRY DRY DRY DRY 
MW-49 (BH-72) 35 NS NS NS NS NS NS 210* 68* 13 82 

MW-50 /BW-73/ <1 <1 
4 . . 4 " 8* 8* <1 < 3 * 9* <0.5 <0.5 

MW-51 (BH-74) 800 <1 NS NS NS NS NS DRY DRY DRY NS 
Mtv-52 rw/-75; <1 NS NS 5 " NS NS NS DRY DRY DRY DRY 
MW-53 /BW-77/ <1 NS NS NS NS NS NS DRY DRY DRY DRY 
MW-54 IBH-801 < 1 <1 9«« 8 " 62* 14* 10* < 3 * 17* 8.6 <0.5 
MW-55 (BH-8V 940 400 296* • 483 • • 215* 390 412* 625* 5 8 1 * 290 370 
MW-56 IBH-82) 2200 1000 NS 1114** 1026* 1128* VE DRY DRY DRY DRY 

(BH-87) < 1 NS NS NS NS NS NS NS NS 1.4 <0.5 
MW-65 (BH-91) <1 NS NS NS NS NS NS < 3 * BD DRY DRY 

MW-69 (BH-95) 2400 2100 NS 568* 1598* 1284* FP FP FP/PUMP FP/PUMP FP/PUMP 
SUMP A-10 FP FP FP FP FP FP FP DRY DRY DRY DRY 

SUMPA-11 1400 2900 3033• • 1 2 5 8 " 2815* NS NS DRY DRY DRY NS 
SUMPA-16 240 2000 1 2 3 3 " 1 4 9 5 " 632* 741 * * 707* DRY DRY DRY DRY 

Lyman wcB <0.5 <0.5 
U. Imfan H3k Skiing W. <1 <1 <1 <1 <1 <1 <1 <1 <1 <0.5 <0.5 

Bolded Italicized well numbers = Designated wells for quarterly sampling In Marathon Treatment Plan (March 1992) 

DRY = Dry well 
BD = Bailed Dry - No Recovery 
* High Performance Liquid Chromatography (HPLC) 
" Average of more than one sample result using HPLC 

2QTABLE4.XLS 

FP = Free Product (condensate) 
NS = Not Sampled. 

VE = Vapor Extraction well 
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APPENDIX A 

APRIL 1994 GAUGING, PURGING, AND SAMPLING FIELD SUMMARY 
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APPENDIX B 

APRIL 1994 LABORATORY RESULTS - GROUNDWATER 

AND 

RANCHER WELL, PLANT WELL, AND NATURAL SPRING 



^ j j j ^ AnalyticalTechnologies, Inc. 2709-D Pan American Freeway. NE Albuauerque. NM 87107 
Phone (505) 344-3777 FAX (505) 344-4413 

ATI I.D. 404345 

May 2, 1994 

Marathon O i l Company 
P.O. Box 552 

Midland, TX 79702-0552 

Project Name/Number: INDIAN BASIN REMED. 44 99 9 

Attention: Robert Menzie 
On 04/11/94, A n a l y t i c a l Technologies, Inc., (ADHS License No. 
AZ0015), received a request t o analyze aqueous samples. The 
samples were analyzed w i t h EPA methodology or equivalent methods. 
The r e s u l t s of these analyses and the q u a l i t y c o n t r o l data, which 
follow each set of analyses, are enclosed. 

EPA Method 8 02 0 analyses were performed by A n a l y t i c a l 
Technologies, Inc., Albuquerque, NM. 

A l l other analyses were performed by A n a l y t i c a l Technologies, 
Inc., 9830 S. 51st Street, Suite B-113, Phoenix, AZ. 

I f you have any questions or comments, please do not hesitate t o 
contact us at (505) 344-3777. 

L e t i t i a Krakowski, Ph.D. 
Project Manager Laboratory Manager 

Ph.D. 

MR: j d 

Enclosure 

Corporate Offices: 5550 Morehouse Drive San Diego, CA 92121 (619) 458-9141 



DATE RECEIVED : 04/11/94 

REPORT DATE : 05/02/94 

ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED 

01 AIR STRIPPER OUTLET AQUEOUS 04/05/94 
02 AIR STRIPPER INLET AQUEOUS 04/05/94 
03 SW-1 AQUEOUS 04/05/94 
04 LYMAN AQUEOUS 04/05/94 
05 BIEBBLE AQUEOUS 04/05/94 
06 ARROYO AQUEOUS 04/05/94 
07 MW-61A AQUEOUS 04/05/94 
08 MW-58 AQUEOUS 04/05/94 
09 MW-7 2 AQUEOUS 04/05/94 
10 MW-59 AQUEOUS 04/05/94 
11 MW-62 AQUEOUS 04/05/94 
12 MW-65A AQUEOUS 04/05/94 
13 MW-68 AQUEOUS 04/05/94 
14 MW-70 AQUEOUS 04/06/94 
15 MW-71 AQUEOUS 04/06/94 
16 INITIAL AQUEOUS 04/05/94 
17 E.B. #1 AQUEOUS 04/06/94 
18 E.B. #2 AQUEOUS 04/06/94 
19 E.B. #3 AQUEOUS 04/06/94 
20 E.B. #4 AQUEOUS 04/07/94 
21 MW-66 AQUEOUS 04/07/94 
22 E.B. #5 AQUEOUS 04/07/94 
23 MW-60 AQUEOUS 04/07/94 
24 E.B. #6 AQUEOUS 04/07/94 
25 MW-67 AQUEOUS 04/07/94 
26 E.B. #7 AQUEOUS 04/07/94 
27 MW-57 AQUEOUS 04/07/94 
28 E.B. #8 AQUEOUS 04/07/94 
29 MW-61 AQUEOUS 04/07/94 
30 E.B. #9 AQUEOUS 04/07/94 
31 MW-39 AQUEOUS 04/06/94 
32 MW-41 AQUEOUS 04/06/94 
33 MW-43 AQUEOUS 04/06/94 
34 MW-44 AQUEOUS 04/06/94 
35 MW-45 AQUEOUS 04/06/94 
36 MW-49 AQUEOUS 04/06/94 
37 MW-50 AQUEOUS 04/06/94 
38 MW-63 AQUEOUS 04/05/94 

(CONTINUED NEXT PAGE) 

AnalyticalTechnologies, Inc. 

CLIENT : MARATHON OIL COMPANY 
PROJECT # -. 44999 
PROJECT NAME : INDIAN BASIN REMED. 

ATI I.D. : 404345 



J } ^ AnalyticalTechnologies, nc. 

CLIENT 
PROJECT # 
PROJECT NAME 

MARATHON OIL COMPANY 
44999 
INDIAN BASIN REMED. 

ATI I.D. 404345 

DATE RECEIVED : 04/11/94 

REPORT DATE : 05/02/94 

ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED 

39 MW-64 AQUEOUS 04/06/94 
40 MW-54 AQUEOUS 04/08/94 
41 E.B. #10 AQUEOUS 04/08/94 
42 MW-55 AQUEOUS 04/08/94 
43 TRIP BLANK AQUEOUS 03/29/94 

TOTALS 

MATRIX # SAMPLES 

AQUEOUS 43 

ATI STANDARD DISPOSAL PRACTICE 

The samples from t h i s p roject w i l l be disposed of i n t h i r t y (30) days from the 
date of t h i s report. I f an extended storage period i s required, please contact 
our sample c o n t r o l department before the scheduled disposal date. 



I 
AnalyticalTechnologies, nc. 

GAS CHROMATOGRAPHY RESULTS 

TEST 

CLIENT 

PROJECT # 

PROJECT NAME 

: BTEX (EPA 8020) 

: MARATHON OIL COMPANY 

: 44999 

: INDIAN BASIN REMED. 

ATI I.D.: 404345 

SAMPLE 
ID. # CLIENT I.D. MATRIX 

DATE DATE DATE DIL. 
SAMPLED EXTRACTED ANALYZED FACTOR 

01 AIR STRIPPER OUTLET AQUEOUS 04/05/94 NA 04/14/94 1 

02 AIR STRIPPER INLET AQUEOUS 04/05/94 NA 04/14/94 5 

03 SW-1 AQUEOUS 04/05/94 NA 04/14/94 1 

PARAMETER UNITS 01 02 03 

BENZENE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

UG/L 

UG/L 

UG/L 

UG/L 

<0. 5 

<0.5 

0.6 

3 . 1 

13 

4.9 

7.5 

140 

<0.5 

<0.5 

<0.5 

<0.5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 

116 99 96 

WE 



2k An 
dyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

TEST 

CLIENT 

PROJECT # 

PROJECT NAME 

: BTEX (EPA 8020) 

: MARATHON OIL COMPANY 

: 44999 

: INDIAN BASIN REMED. 

ATI I.D. 404345 

SAMPLE 
ID. # CLIENT I.D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DI L . 
FACTOR 

04 

05 

06 

LYMAN 

BIEBBLE 

ARROYO 

AQUEOUS 

AQUEOUS 

AQUEOUS 

04/05/94 

04/05/94 

04/05/94 

NA 

NA 

NA 

04/14/94 

04/14/94 

04/14/94 

1 

1 

1 

PARAMETER UNITS 04 05 06 

BENZENE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

UG/L 

UG/L 

UG/L 

UG/L 

<0.5 

<0. 5 

<0.5 

<0.5 

<0.5 

<0. 5 

<0. 5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 92 88 94 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

TEST 

CLIENT 

PROJECT # 

PROJECT NAME 

: BTEX (EPA 8020) 

: MARATHON OIL COMPANY 

: 44999 

: INDIAN BASIN REMED. 

ATI I.D, 404345 

SAMPLE 
ID. # CLIENT I.D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

07 MW-61A 

08 MW-58 

09 MW-72 

AQUEOUS 

AQUEOUS 

AQUEOUS 

04/05/94 

04/05/94 

04/05/94 

NA 

NA 

NA 

04/14/94 

04/14/94 

04/14/94 

1 

5 

5 

PARAMETER UNITS 07 08 09 

BENZENE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

UG/L 

UG/L 

UG/L 

UG/L 

<0. 5 

<0. 5 

0.5 

3 . 8 

<2.5 

<2.5 

7.4 

27 

<2.5 

<2.5 

4.7 

15 

SURROGATE: 

BROMOFLUOROBENZENE (%) 86 79 87 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

TEST : BTEX (EPA 8 020) 

CLIENT : MARATHON OIL COMPANY ATI I.D.: 404345 

PROJECT # : 44999 

PROJECT NAME : INDIAN BASIN REMED • 

SAMPLE 
ID. # CLIENT I.D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

10 MW-59 AQUEOUS 04/05/94 NA 04/14/94 5 
» 

11 MW-62 AQUEOUS 04/05/94 NA 04/14/94 5 

12 MW-65A AQUEOUS 04/05/94 NA 04/14/94 1 

PARAMETER UNITS 10 11 12 

BENZENE UG/L <2.5 <2 . 5 <0.5 

TOLUENE UG/L <2.5 <2 . 5 <0.5 

ETHYLBENZENE UG/L 3.3 4.4 <0. 5 

TOTAL XYLENES UG/L 25 26 <0.5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 90 89 95 



J } ^ AnalyticalTechnologies, nc. 

GAS CHROMATOGRAPHY RESULTS 

TEST 

CLIENT 

PROJECT # 

PROJECT NAME 

: BTEX (EPA 8020) 

: MARATHON OIL COMPANY 

: 44999 

: INDIAN BASIN REMED. 

A T I I . D . 4 0 4 3 4 5 

SAMPLE 
I D . # CLIENT I . D . MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

D I L . 
FACTOR 

13 MW-68 

14 MW-70 

15 MW-71 

AQUEOUS 

AQUEOUS 

AQUEOUS 

0 4 / 0 5 / 9 4 

0 4 / 0 6 / 9 4 

0 4 / 0 6 / 9 4 

NA 

NA 

NA 

04/14/94 

04/14/94 

04/14/94 

25 

1 

1 

PARAMETER UNITS 13 14 15 

BENZENE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

UG/L 

UG/L 

UG/L 

UG/L 

120 

61 

170 

1300 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0. 5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 93 99 97 



^ J L \ AnalyticalTechnologies,Inc. 

GAS CHROMATOGRAPHY RESULTS 

TEST 

CLIENT 

PROJECT # 

PROJECT NAME 

: BTEX (EPA 8020) 

: MARATHON OIL COMPANY 

: 44999 

: INDIAN BASIN REMED. 

AT I I.D. 404345 

SAMPLE 
ID. # CLIENT I.D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

16 I N I T I A L 

21 MW-66 

23 MW-60 

AQUEOUS 04/05/94 

AQUEOUS 04/07/94 

AQUEOUS 04/07/94 

NA 

NA 

NA 

04/14/94 

04/14/94 

04/14/94 

1 

1 

1 

PARAMETER UNITS 16 21 23 

BENZENE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

UG/L 

UG/L 

UG/L 

UG/L 

<0.5 

0.5 

<0.5 

<0.5 

<0. 5 

<0. 5 

<0.5 

<0. 5 

<0. 5 

<0.5 

<0.5 

<0.5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 92 92 94 



J j \ ^ AnalyticalTechnologies, nc. 

GAS CHROMATOGRAPHY RESULTS 

TEST 

CLIENT 

PROJECT # 

PROJECT NAME 

: BTEX (EPA 8020) 

: MARATHON OIL COMPANY 

: 44999 

: INDIAN BASIN REMED. 

ATI I.D. 404345 

SAMPLE 
I D . # CLIENT I.D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

25 MW-67 

27 MW-57 

28 E.B. #8 

AQUEOUS 

AQUEOUS 

AQUEOUS 

04/07/94 

04/07/94 

04/07/94 

NA 

NA 

NA 

04/15/94 

04/15/94 

04/15/94 

1 

1 

1 

PARAMETER UNITS 25 27 28 

BENZENE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

UG/L 

UG/L 

UG/L 

UG/L 

<0.5 

<0. 5 

<0. 5 

<0. 5 

<0. 5 

<0. 5 

<0.5 

<0. 5 

<0.5 

<0.5 

<0.5 

1.5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 90 67 99 



AnalyticalTechnologies, nc. 

GAS CHROMATOGRAPHY RESULTS 

TEST 

CLIENT 

PROJECT # 

PROJECT NAME 

: BTEX (EPA 8020) 

: MARATHON O I L COMPANY 

: 44999 

: INDIAN BASIN REMED. 

A T I I.D.: 404345 

SAMPLE 
ID. # CLIENT I.D. MATRIX 

DATE DATE DATE DIL. 
SAMPLED EXTRACTED ANALYZED FACTOR 

29 MW-61 

31 MW-39 

32 MW-41 

AQUEOUS 04/07/94 

AQUEOUS 04/06/94 

AQUEOUS 04/06/94 

NA 

NA 

NA 

04/15/94 

04/15/94 

04/16/94 

1 

1 

1 

PARAMETER UNITS 29 31 32 

BENZENE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

UG/L 

UG/L 

UG/L 

UG/L 

<0.5 

<0.5 

0.5 

<0.5 

<0.5 

<0.5 

4 

38 

0.6 

<0.5 

3.8 

7.4 

SURROGATE: 

BROMOFLUOROBENZENE (%) 90 113 77 



J h AnalyticalTechnologies, I 

GAS CHROMATOGRAPHY RESULTS 

TEST 

CLIENT 

PROJECT # 

PROJECT NAME 

: BTEX (EPA 8020) 

: MARATHON OIL COMPANY 

: 44999 

: INDIAN BASIN REMED. 

ATI I.D. 404345 

SAMPLE 
ID. # CLIENT I.D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

33 MW-43 

34 MW-44 

35 MW-45 

AQUEOUS 

AQUEOUS 

AQUEOUS 

04/06/94 

04/06/94 

04/06/94 

NA 

NA 

NA 

04/16/94 

04/16/94 

04/16/94 

1 

5 

1 

PARAMETER UNITS 33 34 35 

BENZENE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

UG/L 

UG/L 

UG/L 

UG/L 

<0.5 

<0.5 

1.2 

14 

22 

<2 . 5 

3 . 3 

11 

<0.5 

<6.5 
<0.5 

<0.5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 113 75 99 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 

CLIENT : MARATHON OIL COMPANY ATI I.D.: 404345 

PROJECT # : 44999 

PROJECT NAME : INDIAN BASIN REMED. 

SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

36 MW-49 AQUEOUS 04/06/94 NA 04/16/94 1 

37 MW-50 AQUEOUS 04/06/94 NA 04/16/94 1 

38 MW-63 AQUEOUS 04/05/94 NA 04/16/94 1 

PARAMETER UNITS 36 37 38 

82 <0.5 <0.5 

<0.5 <0.5 <0.5 

11 <0.5 <0.5 

10 <0.5 <0.5 

BENZENE UG/L 

TOLUENE UG/L 

ETHYLBENZENE UG/L 

TOTAL XYLENES UG/L 

SURROGATE: 

BROMOFLUOROBENZENE (%) 80 100 98 



J h AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

TEST 

CLIENT 

PROJECT # 

PROJECT NAME 

: BTEX (EPA 8020) 

: MARATHON OIL COMPANY 

: 44999 

: INDIAN BASIN REMED. 

ATI I.D. 404345 

SAMPLE 
ID . # CLIENT I.D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DI L . 
FACTOR 

39 MW-64 

40 MW-54 

42 MW-55 

AQUEOUS 04/06/94 NA 04/16/94 1 

AQUEOUS 04/08/94 NA 04/16/94 1 

AQUEOUS 04/08/94 NA 04/17/94 5 

PARAMETER UNITS 39 40 42 

BENZENE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

UG/L 

UG/L 

UG/L 

UG/L 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0. 5 

<0.5 

<0.5 

370 

<2.5 

33 

<2.5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 99 99 79 



•AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 

CLIENT : MARATHON OIL COMPANY ATI I.D.: 404345 

PROJECT # : 44999 
PROJECT NAME : INDIAN BASIN REMED. 

SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
43 TRIP BLANK AQUEOUS 03/29/94 NA 04/16/94 1 

PARAMETER UNITS 43 

BENZENE UG/L <0. 5 

TOLUENE UG/L <0. 5 

ETHYLBENZENE UG/L <0. 5 

TOTAL XYLENES UG/L <0. 5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 97 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

REAGENT BLANK 

TEST : BTEX (EPA 8020) ATI I.D. : 404345 

BLANK I.D. : 041394 MATRIX : AQUEOUS 

CLIENT : MARATHON OIL COMPANY DATE EXTRACTED : NA 

PROJECT # : 44999 DATE ANALYZED : 04/13/94 

PROJECT NAME : INDIAN BASIN REMED. DILUTION FACTOR : 1 

PARAMETER UNITS 

BENZENE UG/L <0.5 

TOLUENE UG/L <0. 5 

ETHYLBENZENE UG/L <0. 5 

TOTAL XYLENES UG/L <0. 5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 95 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

REAGENT BLANK 

TEST : BTEX (EPA 8020) ATI I.D. : 404345 

BLANK I.D. : 041494 MATRIX : AQUEOUS 

CLIENT : MARATHON OIL COMPANY DATE EXTRACTED : NA 

PROJECT # : 44999 DATE ANALYZED : 04/14/94 

PROJECT NAME : INDIAN BASIN REMED. DILUTION FACTOR : 1 

PARAMETER UNITS 

BENZENE UG/L <0.5 

TOLUENE UG/L <0. 5 

ETHYLBENZENE UG/L <0.5 

TOTAL XYLENES UG/L <0. 5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 96 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

REAGENT BLANK 

TEST : BTEX (EPA 8020) ATI I.D. : 404345 

BLANK I . D. : 041494 MATRIX : AQUEOUS 

CLIENT : MARATHON OIL COMPANY DATE EXTRACTED : NA 

PROJECT # : 44999 DATE ANALYZED : 04/14/94 

PROJECT NAME : INDIAN BASIN REMED. DILUTION FACTOR : 1 

PARAMETER UNITS 

BENZENE UG/L <0.5 

TOLUENE UG/L <0.5 

ETHYLBENZENE UG/L <0.5 

TOTAL XYLENES UG/L <0.5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 96 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

REAGENT BLANK 

TEST BTEX (EPA 8020) ATI I.D. : 404345 

BLANK I.D. 041594 MATRIX : AQUEOUS 

CLIENT • MARATHON OIL COMPANY DATE EXTRACTED : NA 

PROJECT # 44999 DATE ANALYZED : 04/15/94 

PROJECT NAME INDIAN BASIN REMED. DILUTION FACTOR : 1 

PARAMETER UNITS 

BENZENE UG/L <0.5 

TOLUENE UG/L <0. 5 

ETHYLBENZENE UG/L <0.5 

TOTAL XYLENES UG/L <0.5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 97 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

REAGENT BLANK 

TEST : BTEX (EPA 8020) ATI I.D. : 404345 

BLANK I.D. : 041694 MATRIX : AQUEOUS 

CLIENT : MARATHON OIL COMPANY DATE EXTRACTED : NA 

PROJECT # : 44999 DATE ANALYZED : 04/16/94 

PROJECT NAME : INDIAN BASIN REMED. DILUTION FACTOR : 1 

PARAMETER UNITS 

BENZENE UG/L <0.5 

TOLUENE UG/L <0.5 

ETHYLBENZENE UG/L <0.5 

TOTAL XYLENES UG/L <0.5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 98 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

REAGENT BLANK 

TEST : BTEX (EPA 8020) ATI I.D. : 404345 

BLANK I.D. : 041794 MATRIX : AQUEOUS 

CLIENT : MARATHON OIL COMPANY DATE EXTRACTED : NA 

PROJECT # : 44999 DATE ANALYZED : 04/17/94 

PROJECT NAME : INDIAN BASIN REMED. DILUTION FACTOR : 1 

PARAMETER UNITS 

BENZENE UG/L <0. 5 

TOLUENE UG/L <0.5 

ETHYLBENZENE UG/L <0. 5 

TOTAL XYLENES UG/L <0.5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 100 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

MSMSD 

TEST : BTEX (EPA 8020) 

MSMSD # : 40436401 ATI I.D. 404345 

CLIENT MARATHON OIL COMPANY DATE EXTRACTED NA 

PROJECT # : 44999 DATE ANALYZED 04/14/94 

PROJECT NAME : INDIAN BASIN REMED. SAMPLE MATRIX AQUEOUS 

REF.I.D. : 40436401 UNITS UG/L 

PARAMETER 
SAMPLE 
RESULT 

CONC 
SPIKE 

SPIKED 
SAMPLE 

% 
REC 

DUP 
SPIKE 

DUP 
% REC RPD 

BENZENE 21 10 31 100 30 90 3 

TOLUENE 11 10 21 100 20 90 5 

ETHYLBENZENE 0.8 10 11 102 11 102 0 

TOTAL XYLENES 13 30 41 93 41 93 0 

(Spike Sample Result - Sample Result) 
% Recovery = X 100 

Spike Concentration 

(Sample Result - Duplicate Result) 
RPD (Relative Percent Difference) = X 100 

Average Result 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

MSMSD 

TEST : BTEX (EPA 8020) 

MSMSD # : 40434512 A T I I.D • 404345 

CLIENT : MARATHON OIL COMPANY DATE EXTRACTED NA 

PROJECT # : 44999 DATE ANALYZED 04/14/94 

PROJECT NAME : INDIAN BASIN REMED. SAMPLE MATRIX AQUEOUS 

REF. I.D. : 40434512 UNITS UG/L 

SAMPLE CONC SPIKED % DUP DUP 
PARAMETER RESULT SPIKE SAMPLE REC SPIKE % REC RPD 

BENZENE <0.5 10 8 . 8 88 9.0 90 2 

TOLUENE <0.5 10 8.8 88 8.9 89 1 

ETHYLBENZENE <0. 5 10 9.3 93 9 . 4 94 1 

TOTAL XYLENES <0. 5 30 27 90 27 90 0 

(Spike Sample Result - Sample Result) 
% Recovery = X 100 

Spike Concentration 

(Sample Result - Duplicate Result) 
RPD (Relative Percent Difference) = X 100 

Average Result 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

MSMSD 

TEST BTEX (EPA 8020) 

MSMSD # 40435906 ATI I.D • 404345 

CLIENT : MARATHON OIL COMPANY DATE EXTRACTED NA 

PROJECT # : 44999 DATE ANALYZED 04/16/94 

PROJECT NAME : INDIAN BASIN REMED. SAMPLE MATRIX AQUEOUS 

REF. I.D. : 40435906 UNITS UG/L 

SAMPLE CONC SPIKED % DUP DUP 
PARAMETER RESULT SPIKE SAMPLE REC SPIKE % REC RPD 

BENZENE <0. 5 10 9.2 92 8.9 89 3 

TOLUENE <0.5 10 9.4 94 9.2 92 2 

ETHYLBENZENE <0.5 10 9.6 96 9.3 93 3 

TOTAL XYLENES <0. 5 30 29 97 27 90 7 

(Spike Sample Result - Sample Result) 
% Recovery = . X 100 

Spike Concentration 

(Sample Result - Duplicate Result) 
RPD (Relative Percent Difference) = X 100 

Average Result 



J h AnalyticalTechnologies, Inc. 
GENERAL CHEMISTRY RESULTS 

CLIENT : MARATHON OIL COMPANY 
PROJECT # : 44999 
PROJECT NAME : INDIAN BASIN REMED. 

ATI I.D. : 404345 

DATE RECEIVED : 04/11/94 

REPORT DATE : 05/02/94 

PARAMETER 

CHLORIDE (EPA 325.2) 

UNITS 

MG/L 

03 

22 

04 

12.5 

05 

10.5 

06 

14 

07 

10.7 



GENERAL CHEMISTRY RESULTS 
AnalyticalTechnologies, Inc. 

A T I I . D . : 404345 

CLIENT : MARATHON OIL COMPANY DATE RECEIVED : 04/11/94 
PROJECT # : 44999 
PROJECT NAME : INDIAN BASIN REMED. REPORT DATE : 05/02/94 

PARAMETER UNITS 08 09 10 11 12 

CHLORIDE (EPA 325.2) MG/L 48 32 30 139 15 



GENERAL CHEMISTRY RESULTS 
AnalyticalTechnologies, Inc. 

ATI I . D . : 404345 

CLIENT : MARATHON OIL COMPANY DATE RECEIVED : 04/11/94 
PROJECT # : 44999 
PROJECT NAME : INDIAN BASIN REMED. REPORT DATE : 05/02/94 

PARAMETER UNITS 13 14 15 21 23 

CHLORIDE (EPA 325.2) MG/L 30 9.5 17 8.7 9.0 



A GENERAL CHEMISTRY RESULTS 
AnalyticalTechnologies, Inc. 

ATI I.D. : 404345 

CLIENT : MARATHON OIL COMPANY DATE RECEIVED : 04/11/94 
PROJECT # : 44999 

PROJECT NAME : INDIAN BASIN REMED. REPORT DATE : 05/02/94 

PARAMETER UNITS 25 27 29 31 32 

CHLORIDE (EPA 325.2) MG/L 7.6 58 450 220 290 



1 
1 J h AnalyticalTechnologies, 

GENERAL CHEMISTRY RESULTS 

CLIENT : MARATHON OIL COMPANY 
PROJECT # -. 4499 9 
PROJECT NAME : INDIAN BASIN REMED. 

ATI I.D. : 404345 

DATE RECEIVED : 04/11/94 

REPORT DATE : 05/02/94 

PARAMETER 

CHLORIDE (EPA 325.2) 

UNITS 33 34 35 36 37 

MG/L 250 440 430 380 290 



A GENERAL CHEMISTRY RESULTS 
AnalyticalTechnologies, Inc. 

ATI I . D . : 404345 

CLIENT : MARATHON OIL COMPANY DATE RECEIVED : 04/11/94 
PROJECT # : 44999 

PROJECT NAME : INDIAN BASIN REMED. REPORT DATE : 05/02/94 

PARAMETER UNITS 38 39 40 42 

CHLORIDE (EPA 325.2) MG/L 5.5 10.0 102 310 



A GENERAL CHEMISTRY - QUALITY CONTROL 
t i AnalyticalTechnologies, Inc. 

CLIENT^ : MARATHON OIL COMPANY 
PROJECT # .- 44999 
PROJECT NAME : INDIAN BASIN REMED. ATI I.D. : 404345 

SAMPLE DUP. SPIKED SPIKE % 

PARAMETER UNITS ATI I.D. RESULT RESULT RPD SAMPLE CONC REC 

CHLORIDE MG/L 40434504 12.5 12.6 1 22.5 10.0 100 
CHLORIDE MG/L 40434514 9.5 9.6 1 20.0 10.0 105 
CHLORIDE MG/L 40434535 430 440 2 930 500 100 

% Recovery = (Spike Sample Result - Sample Result) 
x 1 0 o 

Spike Concentration 

RPD (Relative Percent Difference) = (Sample Result - Duplicate Result) 
X 100 

Average Result 
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BENZENE CONCENTRATION IN GROUNDWATER VS. TIME GRAPHS 
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APPENDIX D 

RANCHER WELL, PLANT WELL, AND NATURAL SPRING 

MONTHLY LABORATORY RESULTS 

(MAY) 



AnalyticalTechnologies, Inc. 2709-D Pan American Freeway. NE Albuquerque. NM 87107 
Phone (505) 344-3777 FAX (505) 344-4413 

ATI I.D. 405391 

June 6, 1994 

Marathon O i l Company 
PO Box 552 
Albuquerque, NM 79702-0552 

Project Name/Number: INDIAN BASIN REMEDIATION (NONE) 

Att e n t i o n : Robert Menzie 

On 05/20/94, A n a l y t i c a l Technologies, Inc., (ADHS License No. 
AZ0015), received a request t o analyze aqueous samples. The 
samples were analyzed w i t h EPA methodology or equivalent methods. 
The r e s u l t s of these analyses and the q u a l i t y c o n t r o l data, which 
f o l l o w each set of analyses, are enclosed. 

Chloride analyses were performed by A n a l y t i c a l Technologies, 
Inc., 9830 S. 51st Street, Suite B-113, Phoenix, AZ. 

EPA Method 802 0 analyses were performed by A n a l y t i c a l 
Technologies, Inc., Albuquerque, NM. 

I f you have any questions or comments, please do not he s i t a t e t o 
contact us at (505) 344-3777. 

Project Manager 
enstein, Ph.D. 
iger 

MR: j d 

Enclosure 

Corporate Offices: 5550 Morehouse Drive San Diego, CA 92121 (619) 458-9141 



J h AnalyticalTechnologies, Inc. 

CLIENT : MARATHON OIL COMPANY DATE RECEIVED : 05/20/94 

PROJECT # : (NONE) 

PROJECT NAME '.INDIAN BASIN REMEDIATION REPORT DATE : 06/06/94 

ATI ID: 405391 

ATI # CLIENT DESCRIPTION MATRIX 
DATE 

COLLECTED 

01 
02 
03 
04 
05 
06 

ARROYO 
LYMAN 
STRIPPER OUTLET 
STRIPPER INLET 
SW-1 
TRIP BLANK 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

05/19/94 
05/19/94 
05/19/94 
05/19/94 
05/19/94 
05/13/94 

TOTALS 

MATRIX /SAMPLES 
AQUEOUS 6 

ATI STANDARD DISPOSAL PRACTICE 

The samples from t h i s p r o j e c t w i l l be disposed o f i n t h i r t y (3 0) days from 
the date of t h i s r e p o r t . I f an extended storage p e r i o d i s r e q u i r e d , please 
contact our sample c o n t r o l department before t h e scheduled d i s p o s a l date. 



1 4 
1 

, x GENERAL CHEMISTRY RESULTS 
^ j j ^ AnalyticalTechnologies, Inc. 

A T I I . D . : 405391 

1 

CLIENT 
PROJECT # 
PROJECT NAME 

MARATHON OIL COMPANY DATE RECEIVED : 05/20/94 
(NONE) 
INDIAN BASIN REPORT DATE : 05/31/94 

PARAMETER UNITS 01 02 05 

CHLORIDE (EPA 325.2) MG/L 12.2 12.1 21 



QUALITY CONTROL 

ATI I.D. : 405391 

SAMPLE DUP. SPIKED SPIKE % 
PARAMETER UNITS ATI I.D. RESULT RESULT RPD SAMPLE CONC REC 

CHLORIDE MG/L 40539306 97 97 0 195 100 98 

% Recovery = (Spike Sample Result - Sample Result) 
x 100 

Spike Concentration 

RPD (Relative Percent Difference) = (Sample Result - Duplicate Result) 
X K 

Average Result 

A AnalyticalTechnologies, Inc. 

GENERAL CHEMISTRY -

CLIENT : MARATHON OIL COMPANY 
PROJECT # : (NONE) 
PROJECT NAME : INDIAN BASIN 



J h AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

TEST 

CLIENT 

PROJECT # 

PROJECT NAME 

: BTEX (EPA 8020) 

: MARATHON OIL COMPANY 

: (NONE) 

: INDIAN BASIN REMEDIATION 

ATI I.D. 405391 

SAMPLE 
ID. # CLIENT I.D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

PARAMETER UNITS 01 02 

D I L . 
FACTOR 

01 ARROYO AQUEOUS 05/19/94 NA 05/23/94 1 

02 LYMAN AQUEOUS 05/19/94 NA 05/23/94 1 

03 STRIPPER OUTLET AQUEOUS 05/19/94 NA 05/23/94 1 

03 

BENZENE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

UG/L 

UG/L 

UG/L 

UG/L 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

0.7 

2.1 

2.8 

2.5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 89 93 85 



J h AnalyticalTechnologies, In 

GAS CHROMATOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 

CLIENT : MARATHON OIL COMPANY ATI I.D.: 405391 

PROJECT # : (NONE) 

PROJECT NAME : INDIAN BASIN REMEDIATION 

SAMPLE 
ID . # CLIENT I . D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

04 STRIPPER INLET AQUEOUS 05/19/94 NA 05/23/94 20 

05 SW-1 AQUEOUS 05/19/94 NA 05/23/94 1 

06 TRIP BLANK AQUEOUS 05/13/94 NA 05/23/94 1 

PARAMETER UNITS 04 05 06 

BENZENE UG/L 80 <0.5 <0.5 

TOLUENE UG/L 31 <0. 5 <0.5 

ETHYLBENZENE UG/L 13 <0 . 5 <0.5 

TOTAL XYLENES UG/L 780 <0.5 <0.5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 85 93 93 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

REAGENT BLANK 

TEST : BTEX (EPA 8020) ATI I.D. : 405391 

BLANK I.D. : 052394 MATRIX : AQUEOUS 

CLIENT : MARATHON OIL COMPANY DATE EXTRACTED : NA 

PROJECT # : (NONE) DATE ANALYZED : 05/23/94 

PROJECT NAME : INDIAN BASIN REMEDIATION DILUTION FACTOR : 1 

PARAMETER UNITS 

BENZENE UG/L <0.5 

TOLUENE UG/L <0.5 

ETHYLBENZENE UG/L <0.5 

TOTAL XYLENES UG/L <0.5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 92 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

MSMSD 

TEST : BTEX (EPA 8020) 

MSMSD # : 40539101 A T I I.D • 405391 

CLIENT : MARATHON OIL COMPANY DATE EXTRACTED NA 

PROJECT # : (NONE) DATE ANALYZED 05/23/94 

PROJECT NAME : INDIAN BASIN REMEDIATION SAMPLE MATRIX AQUEOUS 

REF. I.D. : 40539101 UNITS UG/L 

PARAMETER 
SAMPLE 
RESULT 

CONC 
SPIKE 

SPIKED 
SAMPLE 

% 
REC 

DUP 
SPIKE 

DUP 
% REC RPD 

BENZENE <0.5 10 10 100 10 100 0 

TOLUENE <0.5 10 11 110 10 100 10 

ETHYLBENZENE <0.5 10 11 110 11 110 0 

TOTAL XYLENES <0.5 30 34 113 33 110 3 

(Spike Sample Result - Sample Result) 
% Recovery = X 100 

Spike Concentration 

(Sample Result - Duplicate Result) 
RPD (Relative Percent Difference) = X 100 

Average Result 
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APPENDIX E 

RANCHER WELL, PLANT WELL, AND NATURAL SPRING 

MONTHLY LABORATORY RESULTS 

(JUNE) 



c ^ A AnalyticalTechnologies, Inc. 
2709-D Pan American Freeway. NE Albi 

Phone (505) 344-3777 
lauerque. NM 87107 
FAX (505) 344-4413 

ATI I.D. 406409 

July 15, 1994 

Marathon O i l Co. 
P.O. Box 552 
Midland, TX 79702-0552 

Project Name/Number: INDIAN BASIN REMED. 

Attention: Robert J. Menzie Jr. 

On 06/25/94, Analytical Technologies, Inc., (ADHS License No. 
AZ0015), received a request t o analyze aqueous samples. The 
samples were analyzed with EPA methodology or equivalent methods. 
The resu l t s of these analyses and the q u a l i t y control data, which 
follow each set of analyses, are enclosed. 

Chloride analyses were performed by Analytical Technologies, 
Inc., 9830 S. 51st Street, Suite B-113, Phoenix, AZ. 

EPA Method 8020 analyses were performed by Ana l y t i c a l 
Technologies, Inc., Albuquerque, NM. 

I f you have any questions or comments, please do not hesitate t o 
contact us at (505) 344-3777. 

L e t i t i a Krakowski, Ph.D. 
Project Manager 

MR: j t 

Enclosure 

Corporate Offices: 5550 Morehouse Dri 



AnalyticalTechnologies, Inc. 

CLIENT : MARATON OIL CO. DATE RECEIVED : 06/25/94 
PROJECT # : (NONE) 
PROJECT NAME : INDIAN BASIN REMED. REPORT DATE :07/15/94 

ATI ID: 406409 

DATE 
ATI # CLIENT DESCRIPTION MATRIX COLLECTED 
01 ARROYO AQUEOUS 06/23/94 
02 LYMAN AQUEOUS 06/23/94 
03 SW-1 AQUEOUS 06/23/94 
04 AIR STRIP INLET AQUEOUS 06/23/94 
05 AIR STRIP OUTLET AQUEOUS 06/23/94 
06 TRIP BLANK AQUEOUS 06/16/94 

TOTALS 

MATRIX /SAMPLES 
AQUEOUS 6 

ATI STANDARD DISPOSAL PRACTICE 

The samples from t h i s p r o j e c t w i l l be disposed of i n t h i r t y (30) days from 
the date of t h i s r e p o r t . I f an extended storage p e r i o d i s r e q u i r e d , please 
contact our sample c o n t r o l department before t h e scheduled d i s p o s a l date. 



^AnolyticalTechnologies>c. GENERAL CHEMISTRY RESULTS 

ATI I . D . : 406409 

CLIENT : MARATHON OIL COMPANY DATE RECEIVED : 06/25/94 
PROJECT # : (NONE) 

PROJECT NAME : INDIAN BASIN REMED. REPORT DATE : 07/15/94 

PARAMETER UNITS 01 02 03 
CHLORIDE (EPA 325.2) MG/L 13 12 21 



^AnalyticalTechnologiesGrEJNERAL CHEMISTRY - QUALITY CONTROL 

CLIENT : MARATHON OIL COMPANY 
PROJECT # : (NONE) 
PROJECT NAME : INDIAN BASIN REMED. ATI I.D. : 406409 

SAMPLE DUP. SPIKED SPIKE % 
PARAMETER UNITS ATI I.D. RESULT RESULT RPD SAMPLE CONC REC 

CHLORIDE MG/L 40601301 71 70 1 174 100 103 

% Recovery = (Spike Sample Result - Sample Result) 
x !Q0 

Spike Concentration 

RPD (Relative Percent Difference) = (Sample Result - Duplicate Result) 
X 100 

Average Result 



AnalyticalTechnologies,Inc. 

GAS CHROMATOGRAPHY RESULTS 

TEST 

CLIENT 

PROJECT # 

PROJECT NAME 

: BTEX (EPA 8020) 

: MARATON OIL CO. 

: (NONE) 

: INDIAN BASIN REMED. 

ATI I.D.: 406409 

SAMPLE 
ID. # CLIENT I.D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

01 ARROYO 

02 LYMAN 

03 SW-1 

AQUEOUS 

AQUEOUS 

AQUEOUS 

06/23/94 

06/23/94 

06/23/94 

NA 

NA 

NA 

06/30/94 

06/29/94 

06/29/94 

1 

1 

1 

PARAMETER UNITS 01 02 03 

BENZENE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

UG/L 

UG/L 

UG/L 

UG/L 

<0.5 

<0.5 

<0. 5 

<0.5 

<0.5 

<0. 5 

<0. 5 

<0.5 

<0. 5 

<0. 5 

<0.5 

<0.5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 100 101 99 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 

CLIENT : MARATON OIL CO. ATI I.D. : 406409 

PROJECT # : (NONE) 

PROJECT NAME : INDIAN BASIN REMED 

SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I . D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

04 AIR STRIP INLET AQUEOUS 06/23/94 NA 06/30/94 5 

05 AIR STRIP OUTLET AQUEOUS 06/23/94 NA 06/30/94 1 

06 TRIP BLANK AQUEOUS 06/16/94 NA 06/30/94 1 

PARAMETER UNITS 04 05 06 

BENZENE UG/L 10 <0.5 <0.5 

TOLUENE UG/L <0.5 <0.5 <0.5 

ETHYLBENZENE UG/L 15 1.6 <0.5 

TOTAL XYLENES UG/L 130 21 <0.5 

SURROGATE: 

BR0M0FLUOROBENZENE (%) 89 98 94 



J h AnalyticalTechnologies,! 

GAS CHROMATOGRAPHY RESULTS 

REAGENT BLANK 

TEST : BTEX (EPA 8020) ATI I.D. : 406409 

BLANK I . D. : 062994 MATRIX : AQUEOUS 

CLIENT : MARATON OIL CO. DATE EXTRACTED : NA 

PROJECT # : (NONE) DATE ANALYZED : 06/29/94 

PROJECT NAME : INDIAN BASIN REMED. DILUTION FACTOR : 1 

PARAMETER UNITS 

BENZENE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

UG/L 

UG/L 

UG/L 

UG/L 

<0.5 

<0.5 

<0.5 

<0.5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 95 



^ j j ^ AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

REAGENT BLANK 

TEST : BTEX (EPA 8020) ATI I.D. : 406409 

BLANK I . D. : 063094 MATRIX : AQUEOUS 

CLIENT : MARATON OIL CO. DATE EXTRACTED : NA 

PROJECT # : (NONE) DATE ANALYZED : 06/30/94 

PROJECT NAME : INDIAN BASIN REMED. DILUTION FACTOR : 1 

PARAMETER UNITS 

BENZENE UG/L <0.5 

TOLUENE UG/L <0.5 

ETHYLBENZENE UG/L <0.5 

TOTAL XYLENES UG/L <0.5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 93 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

MSMSD 

TEST : BTEX (EPA 8020) 
MSMSD # : 40640406 A T I I.D • • • 406409 

CLIENT : MARATON OIL CO. DATE EXTRACTED # NA 

PROJECT # (NONE) DATE ANALYZED : 06/29/94 

06/30/94 

PROJECT NAME : INDIAN BASIN REMED. SAMPLE MATRIX : AQUEOUS 

REF. I.D. : 40640406 UNITS UG/L 

SAMPLE CONC SPIKED % DUP DUP 
PARAMETER RESULT SPIKE SAMPLE REC SPIKE % REC RPD 

BENZENE <0.5 10 8 . 3 83 8.5 85 2 

TOLUENE <0.5 10 8 . 2 82 8.4 84 2 

ETHYLBENZENE <0.5 10 8.8 88 9.1 91 3 

TOTAL XYLENES <0.5 30 26 87 26 87 0 

(Spike Sample Result - Sample Result) 
% Recovery = X 100 

Spike Concentration 

(Sample Result - Duplicate Result) 
RPD (Relative Percent Difference) = X 100 

Average Result 
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APPENDIX F 

STATE ENGINEER'S FLUID RECOVERY REPORTS 



Mid-Continent Region 
Production United States 

/ M L \ Marathon 
\ MARATHON / Oil Company 
May 10, 1994 

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

Re: Indian Basin Remediation Project 

Dear Mr. Marr: 

The following table indicates the recorded meter readings for f lu id removed from 
the Lower Queen monitoring wells under permit RA-5131 as of Monday, May 2, 1994. 
Cumulative Lower Queen f lu id removal through that date i s 35.354.100 gallons. 

MONITORING 
WELL 

METER 
SERIAL 
NUMBER 

INIT'L 
METER 
START 

5/02/94 
METER 
READING 

FLUID REMOVED 
(Gal) 

PER-WELL 
FLUID 
REMOVED 
(Gal) 

MW-58 
(BH-84) 

10239118 0 5672170 5,672,170 
26.9221 

5,699,092 

MW-59 
(BH-85) 

10259114 0 102696.5* 4,313,253 
83.4541 

4,396,707 

MW-61A 
(BH-87A) 

10239116 0 5279022 5,279,022 
130,8501 

5,409,872 

MW-62 
(BH-88) 

10239115 0 4138920 4,138,920 
256,5531 

4,395,473 

MW-65A 
(BH-91A) 

10239117 0 7669400 7,669,400 
39.7741 

7,709,174 

MW-68 
(BH-94) 

02209213 122618 2412158 2,289,540 
2.484.0761 

4,773,616 

MW-72 
(BH-99) 

02881532 470 2970636 2,970,166 2,970,166 

LOWER QUEEN TOTAL 35,354,100 Gallons 

* Metered units are barrels. 
1 Previously metered recovered volumes. 

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

A subsidiary of USX Corporation An Equal Opportunity Employer 



Indian Basin Remediation Project 
Page 2 

The following table indicates the meter readings for fluid removed from Shallow 
zone monitoring wells under permit RA-8015 as of Monday, May 2, 1994. The 
cumulative shallow fluid removal through that date is 753.295 gallons. 

MONITORING 
WELL 

METER 
SERIAL 
NUMBER 

INIT'L 
METER 
START 

5/02/94 
METER 
READING 

FLUID 
REMOVED 
(Gal) 

PER-WELL | 
FLUID 
REMOVED 
(Gal) 

MW-1 6.7131 6,713 | 

MW-13 02209212 98236.2 225577.3 127,3411 

115,9111 243,252 

MW-14 02209214 0 398204.3 398,2041 

1871 

398,391 1 

MW-21 1891 189 

MW-35 02209212 188.8 98.3031 98,303 

MW-69 13572 

50901 6,447 

SHALLOW TOTAL 753,295 Gallons 

Previously metered recovered volumes. 
Gauged in portable fiberglass tank. 

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

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

Sincerely, 

Robert J/. Menzie,,^Jr. 
Environmental Representative 

RJM51094/nrt 

xc: L. J. Oswald - Midland 
C. M. Schweser - IBGP, Lakewood 



Mid-Continent Region 
Production United States 

/ X A \ Marathon 
\ MARATHON / Oil Company 
June 8, 1994 

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

Re: Indian Basin Remediation Project 

Dear Mr. Marr: 

The following table indicates the recorded meter readings for f lu id removed from 
the Lower Queen monitoring wells under permit RA-5131 as of Monday, June 6, 
1994. Cumulative Lower Queen f lu id removal through that date i s 37.239.147 
gallons. 

MONITORING 
WELL 

METER 
SERIAL 
NUMBER 

INIT'L 
METER 
START 

6/06/94 
METER 
READING 

FLUID REMOVED 
(Gal) 

PER-WELL 
FLUID 
REMOVED 
(Gal) 

MW-58 
(BH-84) 

10239118 0 5830031 5,830,031 
26.9221 

5,856,953 

MW-59 
(BH-85) 

10259114 0 104138.3* 4,373,809 
83.4541 

4,457,263 

MW-61A 
(BH-87A) 

10239116 0 5524638 5,524,638 
130,8501 

5,655,488 

MW-62 
(BH-88) 

10239115 0 4328506 4,328,506 
256.5531 

4,585,059 

MW-65A 
(BH-91A) 

10239117 0 7939880 7,939,880 
39.7741 

7,979,654 

MW-68 
(BH-94) 

02209213 122618 2579292 2,456,674 
2.484.0761 

4,940,750 

MW-72 
(BH-99) 

02881532 470 3764450 3,763,980 3,763,980 

LOWER QUEEN TOTAL 37,239,147 Gallons 

* Metered units are barrels . 
1 Previously metered recovered volumes. 

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

A subsidiary of USX Corporation An Equal Opportunity Employer 



Indian Basin Remediation Project 
Page 2 

The following table indicates the meter readings f o r f l u i d removed from Shallow 
zone monitoring wells under permit RA-8015 as of Monday, June 67 1994. The 
cumulative shallow f l u i d removal through that date i s 757.960 gallons. 

MONITORING 
WELL 

METER 
SERIAL 
NUMBER 

INIT'L 
METER 
START 

6/06/94 
METER 
READING 

FLUID 
REMOVED 
(Gal) 

PER-WELL 
FLUID 
REMOVED 
(Gal) 

MW-1 6.7131 6,713 

MW-13 02209212 98236.2 226324 128,088 
115,9111 243,999 

MW-14 02209214 0 398204.3 398,2041 

1871 

398,391 

MW-21 1891 189 

MW-35 02209212 188.8 98.3031 98,303 

MW-69 52752 

50901 10,365 

SHALLOW TOTAL 757,960 Gallons | 

Previously metered recovered volumes. 
Gauged i n portable fiberglass tank. 

Please note the above tables have been revised to show only the meter s e r i a l 
numbers and readings f o r the meters currently i n s t a l l e d on each well. E a r l i e r 
readings from meters that have been replaced or switched to other wells have 
been summarized as "previously metered recovered volumes" to simplify the tables 
and associated footnotes. 

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

Sincerely, 

Robert j[/Menzie, £f. 
Environmental Representative 

RJM60894/nrt 

xc: L. J. Oswald - Midland 
C. M. Schweser - IBGP, Lakewood 



Mid-Continent Region 
Production United States 

/ A A V Marathon 
\ MARATHON/ Oil Company 
July 12, 1994 

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

Re: Indian Basin Remediation Project 

Dear Mr. Marr: 

The following table indicates the recorded meter readings for f l u i d removed from 
the Lower Queen monitoring wells under permit RA-5131 as of Tuesday, July 5, 
1994. Cumulative Lower Queen f l u i d removal through that date i s 38.847.559 
gallons. 

MONITORING 
WELL 

METER 
SERIAL 
NUMBER 

INIT'L 
METER 
START 

7/05/94 
METER 
READING 

FLUID REMOVED 
(Gal) 

PER-WELL 
FLUID 
REMOVED 
(Gal) 

MW-58 
(BH-84) 

10239118 0 5831414 5,831,414 
26.9221 

5,858,336 

MW-59 
(BH-85) 

10259114 0 107861.5* 4,530,183 
83.4541 

4,613,637 

MW-61A 
(BH-87A) 

10239116 0 5774197 5,774,197 
130,8501 

5,905,047 

MW-62 
(BH-88) 

10239115 0 4498792 4,498,792 
256,5531 

4,755,345 

MW-65A 
(BH-91A) 

10239117 0 8141720 8,141,720 
39.7741 

8,181,494 

MW-68 
(BH-94) 

02209213 122618 2785724 2,663,106 
2,484,0761 

5,147,182 

MW-72 
(BH-99) 

02881532 470 4386988 4,386,518 4,386,518 

LOWER QUEEN TOTAL 38,847,559 Gallons 

* Metered units are barrels. 
1 Previously metered recovered volumes. 

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

A subsidiary of USX Corporation An Equal Opportunity Employer 



Indian Basin Remediation Project 
Page 2 

The following table indicates the meter readings f o r f l u i d removed from Shallow 
zone monitoring wells under permit RA-8015 as of Tuesday, July 5, 1994. The 
cumulative shallow f l u i d removal through that date i s 761.937 gallons. 

MONITORING 
WELL 

METER 
SERIAL 
NUMBER 

INIT'L 
METER 
START 

7/05/94 
METER 
READING 

FLUID 
REMOVED 
(Gal) 

PER-WELL 
FLUID 
REMOVED 
(Gal) 

MW-1 6.7131 6,713 

MW-13 02209212 98236.2 226324 243,9991 243,999 

MW-14 02209214 0 398204.3 398,3911 398,391 

MW-21 1891 189 

MW-35 02209212 188.8 98.3031 98,303 

MW-69' 3,9772 

10.3651 14,342 

SHALLOW TOTAL 761,937 Gallons 

Previously metered recovered volumes. 
Gauged i n portable fiberglass tank. 

Please note the above tables have been revised to show only the meter s e r i a l 
numbers and readings f o r the meters currently i n s t a l l e d on each well. Earlier 
readings from meters that have been replaced or switched to other wells have 
been summarized as "previously metered recovered volumes" to simplify the tables 
and associated footnotes. 

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

Sincerely, 

Robert Menzie, J^ 
Environmental Representative 

RJM71294/nrt 

xc: L. J. Oswald - Midland 
C. M. Schweser - IBGP, Lakewood 



INDIAN BASIN GAS PLANT 
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RECEIVED 

Submitted by 
Marathon Oil Company 

on behalf of the 
Indian Basin Gas Plant Owners 
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EXECUTIVE SUMMARY 

The pump-and-treat groundwater remediation system is fully operational and functioning as set 
forth in the Treatment Project Plan document (March 1992). Light nonaqueous phase liquid 
(condensate) was observed in one (1) Lower Queen well. Fluid recovery from the Lower Queen 
aquifer averaged 6,499 barrels per week with volatile hydrocarbon compounds being removed 
by air stripping. Lower Queen dissolved benzene concentrations ranged from 0.5 to 260 
micrograms per liter or parts per billion. The benzene concentration in all five (5) downgradient 
monitoring wells were below the State maximum allowable concentration of 10 micrograms per 
liter indicating continued hydrocarbon plume containment. Chloride concentrations in all Lower 
Queen wells were below the State maximum allowable concentration of 250 milligrams per liter. 

Light nonaqueous phase liquid (condensate) was observed in two (2) Shallow zone wells. 
Shallow zone pumping continues from one (1) well. Eight (8) Shallow zone wells sampled in 
July indicated chloride concentrations above the State maximum allowable concentration of 250 
milligrams per liter. Fluid recovery from the Shallow zone aquifer averaged 11.7 barrels per 
week. The vapor extraction system did not operate during the Second Quarter. 

Concentrations of benzene, toluene, ethylbenzene, total xylene, and chloride in groundwater 
collected from Shallow zone rancher wells and the Upper Indian Hills Spring West (Rocky 
Arroyo spring) have not exceeded State or Federal drinking water standards. 

Light nonaqueous phase liquid (condensate) recovery from the Lower Queen and Shallow zone 
for the Third Quarter was 19.5 barrels. Cumulative recovery excluding the volume volatilized 
by the air stripper and vapor extraction system is 3,525.8 barrels or 10.1% of the total spill 
volume. 
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INTRODUCTION 

This report summarizes groundwater and unsaturated zone treatment activities conducted 
during the Third Quarter of 1994 in accordance with the Indian Basin Environmental Treatment 
Project Plan submitted on March 5, 1992 by Marathon Oil Company on behalf of the Indian 
Basin Gas Plant owners. Preparation of this report is also in accordance with the April 2, 1992 
New Mexico Oil Conservation Division (OCD) directive for quarterly reporting of remediation 
project activities. Remediation activities are continuing to reduce the impact of a liquid gas 
condensate and brine spill from a production pipeline discovered in April 1991 near the Indian 
Basin Gas Plant. 

GROUNDWATER ELEVATION 

Lower Queen Aquifer 
Depth-to-water measurements were acquired from nonpumping, Lower Queen monitoring 

wells in July, August, and September 1994. Table 1 presents groundwater elevations calculated 
from casing elevation data, depth-to-water measurements, and light nonaqueous phase liquid 
(LNAPL) thicknesses. Figure 1 is a potentiometric map of the Lower Queen aquifer based on 
depth-to-groundwater gauging conducted in July. Third Quarter monitoring data indicate both 
increasing and decreasing groundwater elevations (Figure 2). 

Shallow Zone 
Figure 3 is a potentiometric map constructed using depth-to-water measurements collected 

from Shallow zone monitoring wells in July 1994. Table 2 shows depth-to-water measurements, 
calculated groundwater elevations, and LNAPL thickness for Shallow zone wells. These Shallow 
zone data indicate both increasing and decreasing groundwater elevations in monitoring wells 
during the quarter (Figure 4). Increasing groundwater elevations are the result of recharge from 
rainfall. 

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

September was 0.5, 4.3, and 0.1 inches, respectively (Tables 1 and 2). Cumulative rainfall for 
the Third Quarter was 4.9 inches. 

QUARTERLY SAMPLING LABORATORY RESULTS 

Twenty-nine Shallow zone and nine Lower Queen monitoring wells were gauged on July 
18, 1994. Sixteen Lower Queen wells including the plant water supply well (SW-1) were 
sampled. The backup plant supply well (SW-2) was gauged, but not sampled. Eight Lower 
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Queen wells have downhole pumps installed and were sampled through the pump. One of the 
Lower Queen wells sampled through the downhole pump contained LNAPL (MW-68). 

Ten of the fifty-nine Shallow zone wells were sampled in July. Four of the original 
twenty-five Shallow zone monitoring wells (including two sumps) designated for quarterly 
sampling in the Treatment Project Plan (see bolded and italicized well designations in Table 4) 
were sampled. The remaining 21 Shallow zone compliance wells were either dry or bailed dry 
during sampling (17), contain LNAPL (MW-11 and MW-69), or are inaccessible (MW-13, pump 
and tubing in well; MW-19, vapor extraction piping). Six Shallow zone wells other than those 
designated in the Treatment Project Plan were sampled (MW-39, MW-41, MW-43, MW-45, 
MW-49, and MW-61). Samples were collected by Carter and Burgess, Inc. using Environmental 
Protection Agency (EPA) sampling protocol. Analytical Technologies, Inc. performed the BTEX 
(EPA Method 8020) and chloride (EPA Method 325.2) analyses (Appendix B). Appendix A 
contains a table for each well of field observations (well depth, depth-to-water measurement, 
gauge date and time, presence of LNAPL or free-phase product, measured hydrocarbon and 
hydrogen sulfide vapor concentrations at the wellhead, purge method, rates, and volume, 
temperature, specific conductance, pH, and dissolved oxygen) from notes recorded during field 
activities. 

Tables 3 and 4 are historical summaries of quarterly benzene concentration data since 
September 1991 for the Lower Queen and Shallow zone wells, respectively. Benzene 
concentration (in ug/l) versus time graphs for each routinely sampled monitoring well are 
provided in Appendix C. 

RANCHER WELLS, NATURAL SPRING, AND PLANT WELL LABORATORY 
RESULTS 

Monthly groundwater samples from the closest downgradient rancher well to the Shallow 
zone plume (Lyman) and from the Upper Indian Hills Spring West (Hendrickson and Jones, 
1952) were collected on July 21, August 24, and September 20, 1994. In addition, another 
rancher well (Biebelle) was sampled on July 21. The plant water supply well (SW-1), completed 
in the Lower Queen aquifer, is also sampled and analyzed monthly. Concentrations of BTEX 
and chloride in groundwater collected from the Lyman and Biebelle wells and the Upper Indian 
Hills Spring West (Rocky Arroyo spring) did not exceed State or Federal drinking water 
standards during the quarter (Table 5). 

The rancher wells and natural spring samples were obtained using EPA sampling and 
handling procedures. Analytical Technologies, Inc. performed the BTEX and chloride analyses 
using EPA approved methods. Laboratory results of groundwater from the rancher wells and 
the natural spring are transmitted to the local ranchers each month with letters of explanation. 
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Copies of these letters are also provided to the OCD and the Bureau of Land Management (BLM) 
in Santa Fe and Roswell, New Mexico, respectively. Laboratory reports for the rancher wells, 
Rocky Arroyo spring, and SW-1 are included in Appendices B (July), D (August), and E 
(September). 

GROUNDWATER PUMPING 

Lower Queen 
Fluid recovery from the Lower Queen aquifer and Shallow zone is metered and reported to 

the State Engineer's Office (SEO) on a monthly basis per SEO directive. The reports filed with 
the SEO for the Third Quarter of 1994 are attached in Appendix F. Figures 5, 6, and 7 are 
stacked bar graphs depicting weekly Lower Queen fluid recovery, weekly Shallow zone fluid 
recovery, and combined weekly fluid recovery from both zones, respectively. 

Seven Lower Queen wells (MW-58, MW-59, MW-61A, MW-62, MW-65A, MW-68, and 
MW-72) were pumped for plume control during the quarter. Monthly fluid recovery for each 
well and the plant supply well SW-1 is listed in the following table. 

LOWER QUEEN FLUID RECOVERY 

Well Number 
July 

(Bbls) 
August 
(Bbls) 

September 
(Bbls) 

Quarter 
Total (Bbls) 

Average 
Pumping 

Rate (gpm) 

MW-58 2782.7 1305.0 2868.8 6956.5 2.3 

MW-59 3441.9 2268.9 3745.1 9455.9 3.1 

MW-61A 6493.2 3747.4 1442.3 11682.9 3.8 

MW-62 3430.2 2239.1 3648.8 9318.1 3.0 

MW-65A 4160.1 1680.4 4056.2 9896.7 3.2 

MW-68 4538.2 1404.2 4571.6 10514.0 3.4 

MW-72 13378.8 7616.4 10374.0 31369.2 10.2 

Plant Supply SW-1 16262.0 46918.0 14158.0 77338.0 25.1 

TOTAL 54,487 67,179 44,865 166,531 54.0 
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Shallow Zone 
Shallow zone fluid recovery during the Third Quarter was from MW-69 only. Monthly 

Shallow zone fluid recovery is listed in the following table. Electric generator malfunctions 
affected the pumping of MW-69 for part of the quarter and resulted in no recovery during August 
and part of July and September. After repairs were completed, pumping was resumed in 
September. Free product (condensate) recovery from MW-69 during the Third Quarter totaled 
11.9 barrels. 

SHALLOW ZONE FLUID RECOVERY 

Well Number 

July 
(Bbls) 

Cond./Water 

August 
(Bbls) 

Cond./Water 

September 
(Bbls) 

Cond./Water 

Quarter Total 
(Bbls) 

Cond./Water 

MW-69 5.8/22.1 0/0 6.1/118 11.9/140.1 

GROUNDWATER TREATMENT AND PRODUCT RECOVERY 

Commingled fluids from seven Lower Queen recovery wells were pumped through piping 
to a treatment compound that includes an oil/water separator, air stripper, and two aboveground 
tanks. The oil/water separator is used to remove free product from the produced groundwater. 
The free product is transferred to a condensate holding tank which is gauged on a daily basis. 
The measured volume of free condensate recovered from the commingled groundwater during 
the Third Quarter was 7.6 barrels. Cumulative condensate separated from the recovered 
groundwater since product separation began in April 1992 through the Third Quarter is 90.0 
barrels. 

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

Total free product recovery from the Lower Queen and Shallow zone for the Third 
Quarter was 19.5 barrels. Cumulative free product recovered to date excluding the volume 
volatilized by the air stripper and vapor extraction system is 3,525.8 barrels or 10.1 % of the total 
spill volume. 
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VAPOR EXTRACTION SYSTEM 

A vapor extraction system (VES) consisting of a trailer-mounted blower rated at 100 
standard cubic feet per minute (SCFM) with a vacuum of approximately 50 inches of water 
commensed operation on March 10, 1992. Phase I of the unsaturated zone remediation using 
the VES was completed in March 1993. The Phase I program vented Shallow zone wells MW-
16, MW-17, MW-35 and MW-16, MW-17, and MW-21. Shallow venting continued from MW-
56 between April 8 and July 20, 1993. On October 7, 1993 the VES commenced operation at 
MW-18, MW-19, and MW-20. Figure 8 shows the locations of these vent wells. The system 
has extracted vapors from MW-18, MW-19, and MW-20 continuously from October 7, 1993 
until May 5, 1994 when it was determined that an air permit was required for system operation. 
The system was shut in pending acquisition of a New Mexico Air Pollution Control Bureau 702 
permit. 

REFERENCES CITED 

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

THIRD QUARTER 1994 

Benzene (ug/L) using EPA Method 8020 unless Indicated otherwise 
SEP DEC 

1991 
APR 
1992 

JUL 
1992 

OCT 
1992 

JAN 
1993 

APR 
1993 

JUL 
1993 

OCT 
1993 

JAN 
1994 

APR 
1994 

JUL 
1994 WELL 1991 

DEC 
1991 

APR 
1992 

JUL 
1992 

OCT 
1992 

JAN 
1993 

APR 
1993 

JUL 
1993 

OCT 
1993 

JAN 
1994 

APR 
1994 

JUL 
1994 

MW-1 (BH-14) 250 200 NS NS NS NS NS DRY DRY DRY NS NS 

MW-2 (BH-23) NS NS NS NS NS NS NS DRY DRY DRY NS NS 

MW-3 IBH-24) NS NS NS NS Ays NS NS DRY DRY DRY DRY DRY 
MW-4 (BH-26) NS NS NS NS NS NS NS DRY DRY DRY NS NS 

MW-5 (BH-28) NS NS NS NS NS Ays NS DRY DRY DRY DRY DRY 
MW-6 (BH-29) NS NS NS NS NS NS NS DRY DRY DRY DRY NS 
MW-7 (BH-30) NS NS NS NS NS NS NS DRY DRY DRY DRY DRY 
MW-3 (BH-31) NS NS NS NS NS NS NS DRY DRY DRY DRY DRY 
MW-9 IBH-32) NS NS NS NS NS NS NS DRY DRY DRY DRY DRY 

MW-10 (BH-33) 2300 2300 1780** 1842** 2100 NS NS DRY DRY BD DRY DRY 
MW-11 IBH-34) 3000 3800 3087" 2199** 2942* 2746* FP FP FP FP FP FP 

MW-12 (BH35) 3800 NS NS NS NS NS NS DRY DRY DRY NS NS 

MW-13 IBH-36) 3700 3000 3492** 2708" NS NS PUMP PUMP PUMP PUMP PUMP PUMP 
MW-14 (BH-37) 5 1 0 0 " NS NS NS NS NS PUMP PUMP FP FP NS NS 

MW-15 (BH-38) 5100 NS NS NS NS NS NS DRY DRY DRY NS NS 

MW-16 (EH-39) 1700 NS NS NS NS NS 5 1 4 " DRY DRY DRY NS NS 

MW-17 (BH-40) 2000 NS NS NS NS NS 1500 DRY BD NS NS NS 

MW-11 (BH-41) 4300 NS 2 6 3 9 " 2700 3300 NS NS DRY VE VE VE VE 

MW-79 /W/-427 4700 NS •3795" • 3000 3032* NS 3926* DRY VE VE VE VE 
MW-20 (BH-43) 110 NS NS NS NS NS NS DRY VE VE VE VE 

MW-21 (BH-44) 1000 1100 NS NS NS NS 114 " FP NS DRY NS NS 

MW-22 (BH-45) 4 NS NS NS NS NS NS DRY DRY DRY NS NS 

MW-23 (BH-46) NS NS NS NS NS NS NS DRY DRY DRY NS NS 

AfW-24 IBH-47) 3400 NS Ays 4353** A/S NS NS DRY DRY DRY DRY DRY 
MW-25 (BH-48) NS NS NS NS NS NS NS DRY DRY DRY NS NS 

MW-26 (BH-49) 3100 3000 NS 2000 1 9 9 2 ' 1 7 0 8 " 8 6 1 " FP FP FP NS NS 

MW-27 (BH-50) NS NS NS NS NS NS NS DRY DRY DRY NS NS 

MW-21 (BH-S2) 2200 NS NS NS NS NS NS DRY DRY DRY NS NS 

AfW-29 WM-53J NS NS NS Ays NS NS NS DRY DRY DRY DRY DRY 
MW-30 (BH-54) NS NS NS NS NS NS NS DRY DRY DRY NS NS 

MW-31 (BH-5S) < 1 NS NS 3 3 2 " 9 ' NS NS DRY DRY NS NS NS 

MW-32 » H - 5 « 200 NS NS NS Ays NS NS DRY DRY DRY DRY DRY 
MW-33 CBH-57) 6300 NS NS NS NS NS NS DRY DRY DRY NS NS 

MW-34 (BH-58) 2500 NS NS NS NS NS NS DRY DRY DRY NS NS 

MW-35 (BH-59) 5700 NS NS NS NS NS NS FP FP FP NS NS 

MW-36 CBH-21) NS NS NS NS NS NS NS DRY DRY DRY NS NS 

MW-37 (BH-60) 150 NS NS NS NS NS NS 2 7 ' BD NS NS NS 

MW-33 (BH-61) 75 75 5 7 " 37* 166** NS NS DRY BD NS DRY DRY 
MW-39 (BH-62) 880 NS NS NS NS 14 2 9 " 2 4 " BD < 2 . 5 < 0 . 5 < 0 . 5 

MW-40(BH-63) NS NS NS NS NS NS NS DRY DRY DRY NS NS 

MW-41 (BH-64) 200 170 NS NS NS NS NS 2 2 " BD 5.3 o.a 1.4 

MW-42 (BH-65) < 1 < 1 NS NS NS NS NS NS BD NS NS NS 

MW-43 (BH-66) 320 NS NS NS NS NS NS 2 5 " BD < 0 . 5 < 0 . 5 < 0 . 5 

MW-44 W//-67/ 59 NS 7 0 " 9 7 " 72 74 7* 6* 3* 72 22 36 
MW-43 (BH-48) < 1 < 1 NS NS NS NS NS < 3 " < 3 " < 0 . 5 < 0 . 5 < 0 . 5 

MW-46 (BH-69) 140 25 NS NS NS NS NS NS BD NS NS DRY 

MW-47 (BH-70) 2600 2200 NS NS NS NS NS DRY DRY DRY ORY DRY 

MW-43 (BH-71) < 7 < 7 NS 47** NS NS NS DRY DRY DRY DRY DRY 
MW-49 (BH-72) 35 NS NS NS NS NS NS 2 1 0 " 6 8 " 13 82 150 

MW-50 < 7 < 7 4 " 4" 8* 8* < 7 < 3* 9* <0.5 <0.5 <0.5 
MW-51 (BH-74) 800 < 1 NS NS NS NS NS ORY DRY DRY NS NS 

MW-52 W/-75; < 7 NS NS 5** NS NS NS DRY DRY DRY DRY DRY 
MW-S3 IBH-77) < 7 NS NS NS NS NS NS DRY DRY DRY DRY DRY 
MW-54 (BH-80) < 7 < 1 9 " 8** 62* 14* 10* <3* 17* 8.6 <0.5 15 
MW-55 IBH-81) 940 400 296" 483** 215* 390 412* 625* 581* 290 370 360 
MW-56 (BH-82) 2200 1000 NS 1114" 1026* 1128* VE DRY DRY DRY DRY DRY 

MW-61 (BH-87) < 1 NS NS NS NS NS NS NS NS 1.4 < 0 . 5 3.2 

MW-65 (BH-91) < 1 NS NS NS NS NS NS < 3 " BD DRY DRY NS 

MW-59 W/-95/ 2400 2700 NS 568* 759S* 72S4» FP FP FP/PUMP FP/PUMP FP/PUMP FP/PUMP 
SUMPA-10 FP FP FP FP FP FP FP DRY DRY DRY DRY NS 

SUMP A l l 1400 2900 3 0 3 3 " 1 2 5 B " 2815 " NS NS DRY DRY DRY NS NS 

SUMPA-16 240 2000 1233** 7495*• 632* 741** 707* DRY DRY DRY DRY DRY 
Lyman wdl < 0 . 5 < 0 . 5 < 0 . 5 

U. I n S u Hffli Spring We* < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0 . 5 < 0 . 5 < 0 . 5 

Bolded Italicized well numbers = Designated wells for quarterly sampling In Marathon Treatment Plan (March 1992) 

DRY = Dry well 
BD = Bailed Dry • No Recovery 
* High Performance Liquid Chromatography (HPLC) 
** Average of more than one sample result using HPLC 

3QTABLE4.XLS 

FP = Free Product (condensate) 
NS = Not Sampled. 

VE = Vapor Extraction well 
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APPENDIX A 

JULY 1994 GAUGING, PURGING, AND SAMPLING FIELD SUMMARY 
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APPENDIX B 

JULY 1994 LABORATORY RESULTS - GROUNDWATER 

AND 

RANCHER WELL, PLANT WELL, AND NATURAL SPRING 



£Ub-j Analyt icalTechnologies, Inc. 2709-D Pan American Freeway, NE Albuquerque. NM 87107 
Phone (505) 344-3777 FAX (505) 344-4413 

ATI I.D. 407399 

J u l y 28, 1994 

Marathon O i l Co. 
P.O. Box 552 
Midland, TX 79702-0552 

Pr o j e c t Name/Number: INDIAN BASIN REMED 44999 

A t t e n t i o n : Robert J. Menzie, J r . 

On 07/22/94, A n a l y t i c a l Technologies, I n c . , (ADHS License No. 
AZ0015), received a request t o analyze aqueous samples. The 
samples were analyzed w i t h EPA methodology or e q u i v a l e n t methods. 
The r e s u l t s of these analyses and the q u a l i t y c o n t r o l data, which 
f o l l o w each set of analyses, are enclosed. 

Chloride analyses were performed by A n a l y t i c a l Technologies, 
Inc., 5550 Morehouse Drive, San Diego, CA. 

A l l other analyses were performed by A n a l y t i c a l Technologies, 
Inc., Albuquerque, NM. 

I f you have any questions or comments, please do not h e s i t a t e t o 
contact us a t (505) 344-3777. 

MR: j t 

Enclosure 

Corporate Offices: 5550 Morehouse Drive San Diego, CA 92J 21. (619) 458-9141 



AnalyticalTechnologies, Inc. 

: MARATHON OIL CO. DATE RECEIVED : 0 7 / 2 2 / 9 4 

:44999 

: I N D I A N BASIN REMED REPORT DATE : 0 7 / 2 8 / 9 4 

A T I I D : 407399 

DATE 
ATI # ATI SD CLIENT DESCRIPTION MATRIX COLLECTED 

01 407399-01 AIR STRIPPER OUTLET AQUEOUS 07/21/94 
02 407399-02 AIR STRIPPER INLET AQUEOUS 07/21/94 
03 407399-03 SW-1 AQUEOUS 07/21/94 
04 407399-04 LYMAN AQUEOUS 07/21/94 
05 407399-05 BIEBBLE AQUEOUS 07/21/94 
06 407399-06 ARROYO AQUEOUS 07/21/94 
07 407399-07 MW-61A AQUEOUS 07/19/94 
08 407399-08 MW-58 AQUEOUS 07/19/94 
09 407399-09 MW-72 AQUEOUS 07/19/94 
10 407399-10 MW-59 AQUEOUS 07/19/94 
11 407399-11 MW-62 AQUEOUS 07/19/94 
12 407399-12 MW-65A AQUEOUS 07/21/94 
13 407399-13 MW-68 AQUEOUS 07/21/94 
14 407399-14 I N I T I A L AQUEOUS 07/18/94 
15 407399-15 MW-7 0 AQUEOUS 07/18/94 
16 407399-16 E.B. #1 AQUEOUS 07/18/94 
17 407399-17 MW-63 AQUEOUS 07/18/94 
18 407399-18 E.B. #2 AQUEOUS 07/18/94 
19 407399-19 MW-71 AQUEOUS 07/18/94 
20 407399-20 E.B. #3 AQUEOUS 07/18/94 
21 407399-21 MW-66 AQUEOUS 07/19/94 
22 407399-22 E.B. #4 AQUEOUS 07/19/94 
23 407399-23 MW-60 1 AQUEOUS 07/19/94 
24 407399-24 E.B. #5 AQUEOUS 07/19/94 
25 407399-25 MW-64 AQUEOUS 07/19/94 
26 407399-26 E.B. #6 AQUEOUS 07/19/94 
27 407399-27 MW-67 AQUEOUS 07/19/94 
28 407399-28 E.B. #7 AQUEOUS 07/19/94 
29 407399-29 MW-57 AQUEOUS 07/19/94 
30 407399-30 E.B. #8 AQUEOUS 07/19/94 

CLIENT 

PROJECT # 

PROJECT NAME 



AnalyticalTechnologies, nc. 

CLIENT : MARATHON OIL CO. 

PROJECT # :44999 

PROJECT NAME :INDIAN BASIN REMED 

DATE RECEIVED :07/22/94 

REPORT DATE :07/28/94 

ATI ID: 407399 

ATI # ATI SD CLIENT DESCRIPTION MATRIX 
DATE 

COLLECTED 

31 407399-31 MW-54 AQUEOUS 07/20/94 
32 407399-32 E.B. #9 AQUEOUS 07/20/94 
33 407399-33 MW-55 AQUEOUS 07/20/94 
34 407399-34 E.B. #10 AQUEOUS 07/20/94 
35 407399-35 MW-45 AQUEOUS 07/20/94 
36 407399-36 MW-50 AQUEOUS 07/20/94 
37 407399-37 MW-43 AQUEOUS 07/20/94 
38 407399-38 MW-44 AQUEOUS 07/20/94 
39 407399-39 MW-49 AQUEOUS 07/20/94 
40 407399-40 MW-61 AQUEOUS 07/20/94 
41 407399-41 MW-41 AQUEOUS 07/20/94 
42 407399-42 MW-39 AQUEOUS 07/20/94 
43 407399-43 TRIP BLANK AQUEOUS 06/27/94 

TOTALS 

MATRIX #SAMPLES 
AQUEOUS 43 

ATI STANDARD DISPOSAL PRACTICE 

The samples from t h i s p r o j e c t w i l l be disposed of i n t h i r t y (3 0) days from 
the date of t h i s r e p o r t . I f an extended storage p e r i o d i s re q u i r e d , please 
contact our sample c o n t r o l department b e f o r e t h e scheduled disposal date. 



I 
/ [ j L AnalyticalTechnologies,lnc. I 

GENERAL CHEMISTRY RESULTS 
Page 3 

Client : ANALYTICAL TECHNOLOGIES, INC. 
Project # : 407399 ATI I.D.: 407 
Project Name: MARATHON OIL COMPANY/INDIAN BASIN REMED. 

Sample Client ID Matrix Date Date 
# Sampled Receiv 

1 407399-03 WATER 21-JUL-94 23-JULH 
2 407399-04 WATER 21-JUL-94 23-JULJ 

3 407399-05 WATER 21-JUL-94 23-JUL-94 
4 407399-06 WATER 21-JUL-94 23-JDL-
5 407399-07 WATER 19-JUL-94 23-JUL^ 

I 
i 
-94 

r - e t e r Units 1 2 3 4 5 

CHLORIDE MG/L 22.0 12.0 15.0 8.0 8.0 " J " 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



J h < AnalyticalTechnologies, Inc. 
GENERAL CHEMISTRY RESULTS 

• c l i e n t : ANALYTICAL TECHNOLOGIES, INC. 
P r o j e c t # : 407399 
' r o j e c t Name: MARATHON OIL COMPANY/INDIAN BASIN REMED. 

i 
s 

I 

Page 

ATI I.D.: 40727 

ample C l i e n t ID Matrix Date 
Sampled 

Date 
Received 

407399-08 
407399-09 
407399-10 
407399-11 
407399-12 

WATER 
WATER 
WATER 
WATER 
WATER 

19-JUL-94 
19-JUL-94 
19-JUL-94 
19-JUL-94 
21-JUL-94 

23-JUL-9 
23-JUL-9' 
23-JUL-9-
23-JUL-9-
23-JUL-9-

I 
arameter 

HLORIDE 

Units 6 

MG/L 38.0 

7 

32.0 

8 

<5.0 

9 

129 

10 

10.0 



J } [ S M AnalyticalTechnologies, Inc. 

I 
I 

GENERAL CHEMISTRY RESULTS 

Cl i en t : ANALYTICAL TECHNOLOGIES, INC. 
Project t : 407399 ; 
Project Name: MARATHON OIL COMPANY/INDIAN BASIN REMED. 

PageJ 
ATI I . D . : 407275 

f 
ad 

1 
>94 
\ 

Sample C l i e n t ID Matrix Date 
Sampled 

Date 
Received 

11 
12 
13 
14 
15 

407399-13 
407399-15 
407399-17 
407399-19 
407399-21 

WATER 
WATER 
WATER 
WATER 
WATER 

21-JUL-94 
18-JUL-94 
18-JUL-94 
18- JUL-94 
19- JUL-94 

23-JUL-
23-JUL-! 
23-JUL-94 
23-JUL-
23-JUL-I 

Parameter 

CHLORIDE 

Units 11 

MG/L 29.0 

12 

8.0 

13 

<5.0 

14 

<5.0 

15 

4 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

<5.0 



Jj£< AnalyticalTechnologies,Inc. 
GENERAL CHEMISTRY RESULTS 

Client : ANALYTICAL TECHNOLOGIES, INC. 
Project # : 407399 
Project Name: MARATHON OIL COMPANY/INDIAN BASIN REMED. 

Page 

ATI I.D.: 40727 

Sample Client ID Matrix Date 
Sampled 

Date 
Received 

16 407399-23 
17 407399-25 
18 407399-27 
19 407399-29 
20 407399-31 

WATER 
WATER 
WATER 
WATER 
WATER 

19-JUL-94 
19-JUL-94 
19-JUL-94 
19- JUL-94 
20- JUL-94 

23-JUL-9 
23-JUL-9 
23-JUL-9 
23-JUL-9 
23-JUL-9 

Parameter Units 16 17 18 19 20 

CHLORIDE MG/L <5.0 <5.0 <5.0 48.0 135 



I 
^ [ j k AnalyticalTechnologies,Inc. I 

GENERAL CHEMISTRY RESULTS 

I 
Pagj 

C l i e n t : ANALYTICAL TECHNOLOGIES, INC. 
Projec t # : 407399 ATI I . D . : 407 
P r o j e c t Name: MARATHON OIL COMPANY/INDIAN BASIN REMED. 

Sample Client ID 
# 

Matrix Date 
Sampled 

Date I 
Received 

21 407399-33 
22 407399-35 
23 407399-36 
24 407399-37 
25 407399-38 

WATER 
WATER 
WATER 
WATER 
WATER 

20-JUL-94 
20-JUL-94 
20-JUL-94 
20-JUL-94 
20-JUL-94 

23-JULB 
23-JUL B1 

23-JUL-S 
23-JULH 
23-JULI 

Parameter Units 21 22 23 24 25 
rn 

CHLORIDE MG/L 299 429 290 266 430 I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



AnalyticalTechnologies, Inc. 
GENERAL CHEMISTRY RESULTS 

Client : ANALYTICAL TECHNOLOGIES, INC. 
Project # : 407399 
P r o j e c t Name: MARATHON OIL COMPANY/INDIAN BASIN REMED. 

Page 

ATI I.D.: 40727 

ISample C l i e n t ID 
# 

Matrix Date 
Sampled 

Date 
Received 

26 407399-39 
'27 407399-40 
28 407399-41 
129 407399-42 

WATER 
WATER 
WATER 
WATER 

20-JUL-94 
20-JUL-94 
20-JUL-94 
20-JUL-94 

23-JUL-9 
23-JUL-9 
23-JUL-9 
23-JUL-9 

Parameter Units 26 27 28 29 

CHLORIDE MG/L 368 387 259 198 



AnalyticalTechnologies, 
GENERAL CHEMISTRY - QUALITY CONTROL 

DUP/MS 

Client : ANALYTICAL TECHNOLOGIES, INC. 
Project # : 407399 
Project Names MARATHON OIL COMPANY/INDIAN BASIN REMED. 

ATI I . D . 

Pa 

t 40 

I 
I 

I 
I 
I 
8 

I 
3 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Parameters REF I . I 1. Units Sample Dup RPD Spiked Spike 
Result Result Sample Cone 

CHLORIDE 407275-•06 MG/L 38.0 36.0 5 77.0 40.0 
CHLORIDE 407214-•01 MG/L 28000 28200 1 28900 1000 
CHLORIDE 407275-•23 MG/L 290 289 0 331 40:0 
CHLORIDE 407285-•03 MG/L 90.0 88.0 2 127 40.0 

% Recovery = (Spike Sample Resu l t - Sample Resul t )*100/Spike Concentration 
RPD (Relat ive % D i f f e r e n c e ) = (Sample Result - Dupl icate Result)*100/Average Result 

98 

il 
93 

I 



AnalyticalTechnologies, Inc. 

GENERAL CHEMISTRY - QUALITY CONTROL 

BLANK SPIKE 

Client : ANALYTICAL TECHNOLOGIES, INC. 
Project # : 407399 
Project Name: MARATHON OIL COMPANY/INDIAN BASIN REMED. 

Page 2 

ATI I.D. : 40727 

Parameters Blank ' Units Blank 
Spike ID# Result 

Spiked 
Sample 

Spike 
Cone. 

% 
Rec 

CHLORIDE r 48660 MG/L <5.0 41.0 40.0 103 
CHLORIDE 48685 MG/L <5.0 40.0 40.0 100 

% Recovery = (Spike Sample Result - Sample Result)*100/Spike Concentration 
RPD (Relative % Difference) = (Sample Result - Duplicate Result)*100/Average Result 



AnalyticalTechnologies,Inc. 

GAS CHROMATOGRAPHY RESULTS 

TEST 

CLIENT 

PROJECT # 

PROJECT NAME 

: BTEX (EPA 8020) 

: MARATHON OIL CO. 

: 44999 

: INDIAN BASIN REMED 

ATI I.D.: 407399 

S \* F" ? ~?. 
ID. # CLIENT I.D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

01 AIR STRIPPER OUTLET AQUEOUS 07/21/94 NA 07/26/94 1 

02 AIR STRIPPER INLET AQUEOUS 07/21/94 NA 07/23/94 10 

03 SW-1 AQUEOUS 07/21/94 NA 07/23/94 1 

PARAMETER UNITS 01 02 03 

BENZENE UG/L <0. 5 11 <0.5 

TOLUENE UG/L 15 <5.0 <0.5 

ETHYLBENZENE UG!/L 1.8 9 . 1 <0.5 

TOTAL XYLENES U G ; / L 17 70 <0.5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 93 

TRIFLUOROTOLUENE (%) - 93 96 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

TEST 

CLIENT 

PROJECT # 

PROJECT NAME 

: BTEX (EPA 8 0 2 0 ) 

: MARATHON O I L CO. 

: 44999 

: I N D I A N B A S I N REMED 

A T I I . D . 4 0 7 3 9 9 

SAMPLE 
I D . # CLIENT I . D . MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

D I L . 
FACTOR 

04 LYMAN 

05 BIEBBLE 

06 ARROYO 

AQUEOUS 0 7 / 2 1 / 9 4 NA 0 7 / 2 3 / 9 4 1 

AQUEOUS 0 7 / 2 1 / 9 4 NA 0 7 / 2 3 / 9 4 1 

AQUEOUS 0 7 / 2 1 / 9 4 NA 0 7 / 2 5 / 9 4 1 

PARAMETER UNITS 04 05 06 

BENZENE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

U G / L 

U G / L 

U G / L 

U G / L 

<0.5 

<0. 5 

<0. 5 

<0. 5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 

TRIFLUOROTOLUENE (%) 99 93 

98 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

: BTEX (EPA 8020) 

: MARATHON O I L CO. A T I I . D . : 407399 

: 44999 

: INDIAN BASIN REMED 
SAMPLE 
ID. # CLIENT I.D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

07 MW-61A AQUEOUS 07/19/94 NA 07/23/94 1 

08 MW-58 AQUEOUS 07/19/94 NA 07/26/94 1 

09 MW-72 AQUEOUS 07/19/94 NA 07/23/94 1 

PARAMETER UNITS 07 08 09 

BENZENE UG/L <0.5 2.0 18 

TOLUENE UG/L. <0.5 29 <0.5 

ETHYLBENZENE UG/L <0.5 4.5 5.1 

TOTAL XYLENES UG/L 2.5 27 2.8 

SURROGATE: 

BROMOFLUOROBENZENE (%) - 101 -

TRIFLUOROTOLUENE (%) 91 - 101 

TEST 

CLIENT 

PROJECT # 

PROJECT NAME 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

TEST 

CLIENT 

PROJECT # 

PROJECT NAME 

: BTEX (EPA 8020) 

: MARATHON OIL CO. 

: 44999 

: INDIAN BASIN REMED 

ATI I.D. 407399 

SAMPLE 
ID. # CLIENT I.D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

10 MW-59 

11 MW-62 

12 MW-65A 

AQUEOUS 07/19/94 NA 07/2 6/94 1 

AQUEOUS 07/19/94 NA 07/26/94 1 

AQUEOUS 07/21/94 NA 07/24/94 1 

PARAMETER UNITS 10 11 12 

BENZENE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

UG/L 

UG/L 

UG/L 

UG/L 

13 

69 

0.5 

73 

4.3 

32 

7.5 

26 

<0.5 

<0.5 

<0. 5 

<0. 5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 116 102 

TRIFLUOROTOLUENE (%) - - 104 



J k y AnalyticalTechnologies,Inc. 

GAS CHROMATOGRAPHY RESULTS 

: BTEX (EPA 8020) 

: MARATHON OIL CO. ATI I.D.: 407399 

: 44999 

: INDIAN BASIN REMED 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

13 MW-68 AQUEOUS 07/21/94 NA 07/24/94 100 

14 I N I T I A L AQUEOUS 07/18/94 NA 07/24/94 1 

15 MW-70 AQUEOUS 07/18/94 NA 07/24/94 1 

PARAMETER UNITS 13 14 15 

BENZENE UG/L! 260 <0.5 <0.5 

TOLUENE UG/L) 170 1.0 <0.5 

ETHYLBENZENE UG/L; 220 <0.5 <0.5 

TOTAL XYLENES UG/L 2000 1.1 <0.5 

TEST 

CLIENT 

PROJECT # 

PROJECT NAME 

SURROGATE: 

TRIFLUOROTOLUENE (%) 104 105 104 



i^ls^ AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 

CLIENT : MARATHON OIL CO. ATI I.D.: 407399 

PROJECT # : 44999 

PROJECT NAME : INDIAN BASIN REMED 
SAMPLE 
ID. # CLIENT I.D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

17 MW-63 AQUEOUS 07/18/94 NA 07/24/94 1 

19 MW-71 AQUEOUS 07/18/94 NA 07/26/94 1 

21 MW-66 AQUEOUS 07/19/94 NA 07/26/94 1 

PARAMETER UNITS 17 19 21 

BENZENE UG/L 1.0 <0.5 <0.5 

TOLUENE UG/L 9.6 3.0 0.6 

ETHYLBENZENE UG/L 1.4 0.7 <0.5 

TOTAL XYLENES UG/L 13 6.2 0.8 

SURROGATE: 

BROMOFLUOROBEN Z ENE (%) - 96 94 

TRIFLUOROTOLUENE (%) 106 - -

mm 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 

CLIENT : MARATHON OIL CO. A T I I . D . : 407399 

PROJECT # : 44999 

PROJECT NAME : INDIAN BASIN REMED 
SAMPLE DATE DATE DATE D I L . 
I D . # CLIENT I . D . MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

23 MW-60 AQUEOUS 07/1J9/94 NA 07 /25 /94 1 

25 MW-64 AQUEOUS 0 7 / 1 9 / 9 4 NA 07 /25 /94 1 

27 MW-67 AQUEOUS 07/119/94 NA 07 /25 /94 1 

PARAMETER UNITS, 23 25 27 

< 0 . 5 <0 .5 < 0 . 5 

1.3 0.5 0 .6 

< 0 . 5 <0 .5 < 0 . 5 

3 .5 3.6 3 .0 

BENZENE UG/L 

TOLUENE UG/L 

ETHYLBENZENE UG/L 

TOTAL XYLENES UG/L 

SURROGATE: 

BROMOFLUOROBENZENE (%) 95 99 97 



J h AnalyticalTechnologies, nc. 

GAS CHROMATOGRAPHY RESULTS 

TEST 

CLIENT 

PROJECT # 

PROJECT NAME 

: BTEX (EPA 8020) 

: MARATHON OIL CO. 

: 44999 

: INDIAN BASIN REMED 

ATI I.D. 407399 

SAMPLE 
ID. # CLIENT I.D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

29 MW-57 

31 MW-54 

33 MW-55 

AQUEOUS 07/19/94 NA 07/25/94 1 

AQUEOUS 07/20/94 NA 07/25/94 1 

AQUEOUS 07/20/94 NA 07/26/94 2 

PARAMETER UNITS 29 31 33 

BENZENE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

UG/L 

UG/L 

UG/L 

UG/L 

0.7 

<0. 5 

<0. 5 

1.8 

15 

1.2 

8.5 

8.7 

360 

5.5 

16 

120 

SURROGATE: 

BROMOFLUOROBENZENE (%) 72 96 230* 

*OUTSIDE ATI QUALITY CONTROL LIMITS DUE TO MATRIX INTERFERENCE 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 

CLIENT : MARATHON OIL CO. ATI I.D.: 407399 

PROJECT # : 44999 

PROJECT NAME : INDIAN BASIN REMED 

SAMPLE 
ID. # CLIENT I.D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

35 MW-45 AQUEOUS 07/20/94 NA 07/25/94 1 

36 MW-50 AQUEOUS 07/20/94 NA 07/25/94 • 1 

37 MW-43 AQUEOUS 07/20/94 NA 07/25/94 1 

PARAMETER UNITS 35 36 i 37 

BENZENE UG/L <0.5 <0.5 : <0.5 

TOLUENE UG/L <0.5 <0.5 <0.5 

ETHYLBENZENE UG/L <0.5 <0.5 1.5 

TOTAL XYLENES UG/L <0.5 <0.5 7.1 

SURROGATE: 

BROMOFLUOROBENZENE (%) 98 95 92 



Jkig, AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

TEST 

CLIENT 

PROJECT # 

PROJECT NAME 

: BTEX (EPA 8020) 

: MARATHON OIL CO. 

: 44999 

: INDIAN BASIN REMED 

ATI I.D. 407399 

SAMPLE 
ID. # CLIENT I.D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

38 MW-44 

39 MW-49 

40 MW-61 

AQUEOUS 

AQUEOUS 

AQUEOUS 

07/20/94 

07/20/94 

07/20/94 

NA 

NA 

NA 

07/25/94 

07/25/94 

07/26/94 

10 

10 

1 

PARAMETER UNITS 38 39 40 

BENZENE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

UG/L 

UG/L 

UG/L 

UG/L 

36 

<5. 0 

12 

14 

150 

<5. 0 

32 

27 

3.2 

<0.5 

<0.5 

0.8 

SURROGATE: 

BROMOFLUOROBENZENE (%) 88 99 93 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 

CLIENT : MARATHON OIL CO. ATI I.D.: 407399 

PROJECT # : 44999 

PROJECT NAME : INDIAN BASIN REMED 

SAMPLE 
ID. # CLIENT I.D. MATRIX 

DA'TE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

41 MW-41 AQUEOUS 07/20/94 NA 07/26/94 1 

42 MW-39 AQUEOUS 07/20/94 NA 07/25/94 10 

43 TRIP BLANK AQUEOUS 06/27/94 NA 07/26/94 1 

PARAMETER UNITS 41 42 43 

BENZENE UG/L 1.4 <0.5 <0.5 

TOLUENE UG/L . 31 <0.5 <0.5 

ETHYLBENZENE UG/L 4 . 9 5.9 <0.5 

TOTAL XYLENES UG/L <0. 5 78 <0.5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 110 113 104 



J h AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

REAGENT BLANK 

TEST : BTEX (EPA 8020) ATI I.D. : 407399 

BLANK I . D. : 072394 MATRIX : AQUEOUS 

CLIENT : MARATHON OIL CO. DATE EXTRACTED : NA 

PROJECT # : 44999 DATE ANALYZED : 07/24/94 

PROJECT NAME : INDIAN BASIN REMED DILUTION FACTOR : 1 

PARAMETER UNITS 

UG/L <0.5 

UG/L <0.5 

UG/L <0.5 

UG/L , <0.5 

BENZENE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

SURROGATE: 

BROMOFLUOROBENZENE (%) 109 



AnalyticalTechnoldg.es, Inc. 

GAS CHROMATOGRAPHY RESULTS 

REAGENT BLANK 

TEST : BTEX (EPA 8020) ATI I.D. : 407399 

BLANK I . D. : 072394 MATRIX : AQUEOUS 

CLIENT : MARATHON OIL CO. DATE EXTRACTED : NA 

PROJECT # : 44999 DATE ANALYZED : 07/23/94 

PROJECT NAME : INDIAN BASIN REMED DILUTION FACTOR : 1 

PARAMETER UNITS 

BENZENE UG/L <0.5 

TOLUENE UG/L <0.5 

ETHYLBENZENE UG/L <0.5 

TOTAL XYLENES UG/L <0.5 

SURROGATE: 

TRIFLUOROTOLUENE (%) 92 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

REAGENT BLANK 

TEST : BTEX (EPA 8020) ATI I.D. : 407399 

BLANK I . D. : 072394 MATRIX : AQUEOUS 

CLIENT : MARATHON OIL CO. DATE EXTRACTED : NA 

PROJECT # : 44999 DATE ANALYZED : 07/23/94 

PROJECT NAME : INDIAN BASIN REMED DILUTION FACTOR : 1 

PARAMETER UNITS 

BENZENE UG/L <0.5 

TOLUENE UG/L <0.5 

ETHYLBENZENE UG/L <0.5 

TOTAL XYLENES UG/L <0.5 

SURROGATE: 

TRIFLUOROTOLUENE (%) 105 



J h AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

REAGENT BLANK 

TEST : BTEX (EPA 8020) ATI I.D. : 407399 

BLANK I .D. : 072594 MATRIX : AQUEOUS 

CLIENT : MARATHON OIL CO. DATE EXTRACTED : NA 

PROJECT # : 44999 DATE ANALYZED : 07/25/94 
1 

PROJECT NAME : INDIAN BASIN REMED DILUTION FACTOR : 1 

PARAMETER UNITS 

BENZENE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

UG/L 

UG/L; 

UG/L 

UG/L 

<0. 5 

<0.5 

<0.5 

<0.5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 98 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

REAGENT BLANK 

TEST : BTEX (EPA 8020) ATI I.D. : 407399 

BLANK I . D. : 072594 MATRIX : AQUEOUS 

CLIENT : MARATHON OIL CO. DATE EXTRACTED : NA 

PROJECT # : 44999 DATE ANALYZED : 07/25/94 

PROJECT NAME : INDIAN BASIN REMED DILUTION FACTOR : 1 

PARAMETER UNITS 

BENZENE UG/L <0.5 

TOLUENE UG/L <0.5 

ETHYLBENZENE UG/L <0.5 

TOTAL XYLENES UG/L <0.5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 94 



J h AnalyticolTechnolog.es, Inc. 

GAS CHROMATOGRAPHY RESULTS 

REAGENT BLANK 

TEST : BTEX (EPA 8020) ATI I.D. : 407399 

BLANK I .D. : 072694 MATRIX : AQUEOUS 

CLIENT : MARATHON OIL CO. DATE EXTRACTED : NA 

PROJECT # : 44999 DATE ANALYZED : 07/26/94 

PROJECT NAME : INDIAN BASIN REMED DILUTION FACTOR : 1 

PARAMETER UNITS 

BENZENE UG/L; <0.5 

TOLUENE UG/L: <0.5 

ETHYLBENZENE UG/L <0.5 

TOTAL XYLENES UG/L <0.5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 89 



J h AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

REAGENT BLANK 

TEST 

BLANK I.D. 

CLIENT 

PROJECT # 

PROJECT NAME 

BTEX (EPA 8 020) 

072694 

MARATHON OIL CO. 

44999 

INDIAN BASIN REMED 

ATI I.D. 

MATRIX 

DATE EXTRACTED 

DATE ANALYZED 

DILUTION FACTOR 

407399 

AQUEOUS 

NA 

07/26/94 

1 

PARAMETER UNITS 

BENZENE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

UG/L 

UG/L 

UG/L 

UG/L 

<0.5 

<0.5 

<0. 5 

<0.5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 98 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

MSMSD 

TEST : BTEX (EPA 8020) 

MSMSD # : 40739903 ATI I.D • 407399 

CLIENT : MARATHON OIL CO. DATE EXTRACTED NA 

PROJECT # : 44999 DATE ANALYZED 07/23/94 

PROJECT NAME : INDIAN BASIN REMED SAMPLE MATRIX AQUEOUS 

REF. I.D. : 40739903 UNITS UG/L 

SAMPLE CONiC SPIKED % DUP DUP 
PARAMETER RESULT SPIKE SAMPLE REC SPIKE % REC RPD 
BENZENE <0.5 io! 9.6 96 9.2 92 4 

TOLUENE <0.5 10 9.7 97 9.3 93 4 

ETHYLBENZENE <0.5 io; 9.6 96 9.2 92 4 

TOTAL XYLENES <0.5 3 0 30 100 29 97 3 

(Spike Sample Result - Sample Result) 
% Recovery = ^ X 100 

Spike Concentration 

(Sample Result - Duplicate Result) 
RPD (Relative Percent Difference) = ; X 100 

Average Result 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

MSMSD 

TEST : BTEX (EPA 8020) 

MSMSD # : 40739917 ATI I.D 407399 

CLIENT : MARATHON OIL CO. DATE EXTRACTED NA 

PROJECT # : 44999 DATE ANALYZED 07/24/94 

PROJECT NAME : INDIAN BASIN REMED SAMPLE MATRIX AQUEOUS 

REF. I.D. : 40739917 UNITS UG/L 

SAMPLE CONC SPIKED % DUP DUP 
PARAMETER RESULT SPIKE SAMPLE REC SPIKE % REC RPD 

BENZENE 1.0 10 11 100 11 100 0 

TOLUENE 9 . 6 10 20 104 19 94 5 

ETHYLBENZENE 1.4 10 11 96 11 96 0 

TOTAL XYLENES 13 30 44 103 42 97 5 

(Spike Sample Result - Sample Result) 
% Recovery = X 100 

Spike Concentration 

(Sample Result - Duplicate Result) 
RPD (Relative Percent Difference) = X 100 

Average Result 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

MSMSD 

TEST : BTEX (EPA 8020) 

MSMSD # : 40739906 ATI I.D • 407399 

CLIENT : MARATHON OIL CO. 
1 

DATE EXTRACTED NA 

PROJECT # : 44999 ! DATE ANALYZED 07/25/94 

PROJECT NAME : INDIAN BASIN REMED SAMPLE MATRIX AQUEOUS 

REF. I.D. : 40739906 UNITS UG/L 

PARAMETER 
SAMPLE 
RESULT 

CONC 
SPIKE 

SPIKED 
SAMPLE 

% 
REC 

DUP 
SPIKE 

DUP 
% REC RPD 

BENZENE <0.5 10; 11 110 11 110 : 0 

TOLUENE <0. 5 io 11 110 11 110 0 

ETHYLBENZENE <0. 5 10, 11 110 11 110 0 

TOTAL XYLENES <0. 5 30 34 113 34 113 0 

(Spike Sample Result - Sample Result) 
% Recovery = X 100 

Spike Concentration 

(Sample Result - Duplicate Result) 
RPD (Relative Percent Difference) = + X 100 

Average Result 



J h AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

MSMSD 

TEST : BTEX (EPA 8020) 

MSMSD # : 40740402 ATI I.D • : 407399 

CLIENT MARATHON OIL CO. DATE EXTRACTED : NA 

PROJECT # : 44999 DATE ANALYZED : 07/26/94 

PROJECT NAME : INDIAN BASIN REMED SAMPLE MATRIX : AQUEOUS 

REF.I.D. : 40740402 UNITS • UG/L 

SAMPLE CONC SPIKED % DUP DUP 
PARAMETER RESULT SPIKE SAMPLE REC SPIKE % REC RPD 

BENZENE <0.5 10 11 110 11 110 0 

TOLUENE <0. 5 10 11 110 11 110 0 

ETHYLBENZENE <0 . 5 10 10 100 10 100 0 

TOTAL XYLENES <0.5 30 32 107 32 107 0 

(Spike Sample Resul t - Sample Resu l t ) 
% Recovery = X 100 

Spike Concentrat ion 

(Sample R e s u l t - D u p l i c a t e Resul t) 
RPD (Re la t ive Percent D i f f e r e n c e ) = X 100 

Average Resu l t 

wm 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY -QUALITY CONTROL 

MSMSD (EXTERNAL) 

TEST BTEX (EPA 8020) 

MSMSD # : 40740402 ATI I.D • 407399 

CLIENT : MARATHON OIL CO. DATE EXTRACTED NA 

PROJECT # : 44999 
1 

DATE ANALYZED 07/26/94 

PROJECT NAME : INDIAN BASIN REMED SAMPLE MATRIX AQUEOUS 

- r . I.D. : 40740402 UNITS UG/L 

SAMPLE CONC SPIKED % DUP DUP 
PARAMETER RESULT SPIKE SAMPLE REC SPIKE % REC RPD 

BENZENE <0.5 io, 9.7 97 9.8 98 1 

TOLUENE <0.5 10 9.7 97 9.8 98 1 

ETHYLBENZENE <0.5 10 9.6 96 9.7 97 1 

TOTAL XYLENES <0. 5 3 0 29 97 29 97 0 

(Spike Sample Result - Sample Result) 
% Recovery = j X 100 

Spike Concentration 

(Sample Result - Duplicate Result) 
RPD (Relative Percent Difference) = i — X 100 

Average Result 
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APPENDIX C 

BENZENE CONCENTRATION IN GROUNDWATER VS. TIME GRAPHS 
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APPENDIX D 

RANCHER WELL, PLANT WELL, AND NATURAL SPRING 

MONTHLY LABORATORY RESULTS 

(AUGUST) 



;£k]L\ AnalyticalTechnologies, Inc. 2709-D Pan American Freeway, NE Albuquerque. NM 87107 
Phone (505) 344-3777 FAX (505) 344-4413 

ATI I.D. 408398 

September 13, 1994 

Marathon O i l Company 
P.O. Box 552 
Midland, TX 79702-0552 

P r o j e c t Name/Number: INDIAN BASIN REMED. 44999 

A t t e n t i o n : Bob Menzie * 

On 08/25/94, A n a l y t i c a l Technologies, I nc., (ADHS License No. 
AZ0015), received a request t o analyze aqueous samples. The 
samples were analyzed w i t h EPA methodology or eq u i v a l e n t methods. 
The r e s u l t s of these analyses and the q u a l i t y c o n t r o l data, which 
f o l l o w each set of analyses, are enclosed. 

Chloride analyses were performed by A n a l y t i c a l Technologies, 
I n c . , 9830 S. 51st S t r e e t , S u i t e B-113, Phoenix, AZ. 

A l l other analyses were performed by A n a l y t i c a l Technologies, 
I n c . , Albuquerque, NM. 

I f you have any questions or comments, please do^not h e s i t a t e t o 
contact us at (505) 344-3777. 

MR: j t 

Enclosure 

Corporate Offices: 5550 Morehouse Drive San Diego, CA 92121 (619) 458-9141 



AnalyticalTechnologies, Inc. 

:MARATHON OIL CO. 

:44999 

:INDIAN BASIN REMED. 

CLIENT 

PROJECT # 

PROJECT NAME 

DATE RECEIVED 

REPORT DATE 

08/25/94 

09/13/94 

ATI ID: 408398 

ATI # CLIENT DESCRIPTION MATRIX 
DATE 

COLLECTED 

01 
02 
03 
04 

LYMAN 
ARROYO 
SW-1 
TRIP BLANK 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

08/24/94 
08/24/94 
08/24/94 
08/09/94 

I 

TOTALS 

MATRIX #SAMPLES 
AQUEOUS 4 

ATI STANDARD DISPOSAL PRACTICE 

The samples from t h i s p r o j e c t w i l l be disposed of i n t h i r t y (3 0) days from 
the date of t h i s r e p o r t . I f an extended storage p e r i o d i s r e q u i r e d , please 
con t a c t our sample c o n t r o l department before the scheduled d i s p o s a l date. 



SJX^ AnalyticalTechnologies,Inc. 
GENERAL CHEMISTRY RESULTS 

ATI I.D. : 408398 

CLIENT : MARATHON OIL COMPANY DATE RECEIVED : 08/25/94 
PROJECT # : 44999 
'PROJECT NAME : INDIAN BASIN REMED. REPORT DATE : 09/13/94 

PARAMETER UNITS 01 02 03 

CHLORIDE (EPA 325.2) MG/L 11.5 12.7 21 



J j j ^ AnalyticalTechnologies, Inc. 

GENERAL CHEMISTRY - QUALITY CONTROL 

CLIENT : MARATHON OIL COMPANY 
PROJECT # : 44999 
PROJECT NAME : INDIAN BASIN REMED. ATI I.D. : 408398 

SAMPLE DUP. SPIKED SPIKE % 
PARAMETER UNITS ATI I.D. RESULT RESULT RPD SAMPLE CONC REC 

CHLORIDE MG/L 40892601 260 270 4 520 250 '104 
CHLORIDE MG/L 40839802 12.7 12.6 0.8 23.2 10.0 105 

% Recovery = (Spike Sample Result - Sample Result) 
X 100 

Spike Concentration 

RPD (Relative Percent D i f f e r e n c e ) = (Sample Result - Duplicate Result) 
- X 100 

Average Result 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 

CLIENT : MARATHON OIL CO. ATI I.D.: 408398 

PROJECT # : 44999 

PROJECT NAME : INDIAN BASIN REMED. 

SAMPLE 
ID. # CLIENT I.D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

01 LYMAN AQUEOUS 08/24/94 NA 08/28/94 1 

02 ARROYO AQUEOUS 08/24/94 NA 08/28/94 1 

03 SW-1 AQUEOUS 08/24/94 NA 08/28/94 1 

PARAMETER UNITS 01 02 03 

BENZENE UG/L <0. 5 <0.5 <0.5 

TOLUENE UG/L <0. 5 <0.5 <0. 5 

ETHYLBENZENE UG/L <0. 5 <0. 5 <0.5 

TOTAL XYLENES UG/L <0. 5 <0. 5 <0.5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 102 103 105 



J h AnalyticalTechnologies,! nc. 

GAS CHROMATOGRAPHY RESULTS 

TEST 

CLIENT 

PROJECT # 

PROJECT NAME 

: BTEX (EPA 8020) 

: MARATHON OIL CO. 

: 44999 

: INDIAN BASIN REMED. 

ATI I.D.: 408398 

SAMPLE DATE DATE DATE DIL. 
ID . # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

04 TRIP BLANK AQUEOUS 08/09/94 NA 08/28/94 1 

PARAMETER UNITS 04 

BENZENE UG/L <0. 5 

TOLUENE UG/L <0. 5 

ETHYLBENZENE UG/L <0.5 

TOTAL XYLENES UG/L <0. 5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 104 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

REAGENT BLANK 

TEST : BTEX (EPA 8020) ATI I.D. : 408398 

BLANK I . D. : 082894 MATRIX : AQUEOUS 

CLIENT : MARATHON OIL CO. DATE EXTRACTED : NA 

PROJECT TT : 44999 DATE ANALYZED : 08/28/94 

PROJECT NAME : INDIAN BASIN REMED. DILUTION FACTOR : 1 

PARAMETER UNITS 

BENZENE UG/L <0.5 

TOLUENE UG/L <0.5 

ETHYLBENZENE UG/L <0.5 

TOTAL XYLENES UG/L <0.5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 108 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY - QUALITY . CONTROL 

MSMSD 

TEST : BTEX (EPA 8020) 

MSMSD # : 40839801 ATI I.D 408398 

CLIENT : MARATHON OIL CO. DATE EXTRACTED NA 

PROJECT # : 44999 DATE ANALYZED 08/28/94 

PROJECT NAME : INDIAN BASIN REMED. SAMPLE MATRIX AQUEOUS 

REF. I.D. : 40839801 UNITS UG/L 

SAMPLE CONC SPIKED % DUP DUP 
PARAMETER RESULT SPIKE SAMPLE REC SPIKE % REC RPD 

BENZENE <0 . 5 10 9.9 99 9 . 9 99 0 

TOLUENE <0. 5 10 9.8 98 10 100 2 

ETHYLBENZENE <0. 5 10 10 100 10 100 0 

TOTAL XYLENES <0.5 30 31 103 32 107 3 

(Spike Sample Result - Sample Result) 
% Recovery = X 100 

Spike Concentration 

(Sample Result - Duplicate Result) 
RPD (Relative Percent Difference) = X 100 

Average Result 
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APPENDIX E 

RANCHER WELL, PLANT WELL, AND NATURAL SPRING 

MONTHLY LABORATORY RESULTS 

(SEPTEMBER) 



^JIA4 AnalyticalTechnologies, Inc. 2709-D Pan American Freeway. NE Albuquerque. NM 87107 
Phone (505) 344-3777 FAX (505) 344-4413 

ATI I . D . 409392 

October 11, 1994 

Marathon O i l Co. 
P.O. Box 552 
Midland, TX 79702-0552 

P r o j e c t Name/Number: IB REMED. 44999 

A t t e n t i o n : Bob Menzie 

On 09/21/94, A n a l y t i c a l Technologies, I n c . , (ADHS License No. 
AZ0015), received a request t o analyze aqueous samples. The 
samples were analyzed w i t h EPA methodology or e q u i v a l e n t methods. 
The r e s u l t s of these analyses and the q u a l i t y c o n t r o l data, which 
f o l l o w each set of analyses, are enclosed. 

Chloride analyses were performed by A n a l y t i c a l Technologies, 
In c . , 9830 S. 51st Str e e t , Suite B-113, Phoenix, AZ. 

A l l other analyses were performed by A n a l y t i c a l Technologies, 
In c . , Albuquerque, NM. 

I f you have any questions or comments, please do not h e s i t a t e t o 
contac t us a t (505) 344-3777. 

L e t i t i a Krakowski, Ph.D. 
P r o j e c t Manager 

Ph .D . 

MR: j t 

E n c l o s u r e 

OCT 1 4 1394 

Corporate Offices: 5550 Morehouse Drive San Diego. CA 92121 (6l'9"yi458-9r4T^ 



J h AnalyticalTechnologies, Inc. 

CLIENT 

PROJECT # 

PROJECT NAME 

: MARATHON OIL CO. 

:44999 

:IB REMED. 

DATE RECEIVED 

REPORT DATE 

09/21/94 

10/11/94 

ATI ID: 409392 

ATI # CLIENT DESCRIPTION MATRIX 
DATE 

COLLECTED 

01 
02 
03 
04 

SW-1 
LYMAN 
ARROYO . 
TRIP BLANK 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

09/20/94 
09/20/94 
09/20/94 
09/16/94 

TOTALS 

MATRIX #SAMPLES 
AQUEOUS 4 

ATI STANDARD DISPOSAL PRACTICE 

The samples from t h i s p r o j e c t w i l l be disposed of i n t h i r t y (3 0) days from 
the date of t h i s r e p o r t . I f an extended storage p e r i o d i s r e q u i r e d , please 
contact our sample c o n t r o l department before the scheduled d i s p o s a l date. 



I 

• A 
GENERAL CHEMISTRY RESULTS 

/ J ^ . AnalyticalTechnologies,Inc. 
° ATI I . D . : 409392 

I L I E N T : MARATHON OIL COMPANY DATE RECEIVED : 09/21/94 
PROJECT # : 44999 

PROJECT NAME : IB REMED. REPORT DATE : 10/11/94 

PARAMETER UNITS 01 02 03 

J H L O R I D E (EPA 325.2) MG/L 20 11 11 



A GENERAL CHEMISTRY - QUALITY CONTROL 
t _̂  AnalyticalTechnologies, Inc. 

CLIENT : MARATHON OIL COMPANY 
PROJECT # : 44999 
PROJECT NAME : IB REMED. ATI I.D. : 409392 

SAMPLE DUP. SPIKED SPIKE. % 
PARAMETER UNITS ATI I.D. RESULT RESULT RPD SAMPLE CONC REC 

CHLORIDE MG/L 40983001 66 65 2 163 100 97 

% Recovery = (Spike Sample Result - Sample Result) 
X 100 

Spike Concentration 

RPD (Relative Percent Difference) = (Sample Result - Duplicate Result) 
X 10 

Average Result 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 

CLIENT : MARATHON OIL CO. ATI I.D.: 409392 

PROJECT # : 44999 

PROJECT NAME : I B REMED. 

SAMPLE 
ID. # CLIENT I.D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

01 SW-1 AQUEOUS 09/20/94 NA 09/22/94 1 

02 LYMAN AQUEOUS 09/20/94 NA 09/22/94 1 

03 ARROYO AQUEOUS 09/20/94 NA 09/22/94 1 

PARAMETER UNITS 01 02 03 

BENZENE UG/L <0.5 <0.5 <0.5 

TOLUENE UG/L <0.5 <0.5 <0.5 

ETHYLBENZENE UG/L 0.8 <0.5 <0.5 

.TOTAL XYLENES UG/L 2.2 0.8 <0.5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 102 104 110 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 

CLIENT : MARATHON OIL CO. 

PROJECT # : 44999 

PROJECT NAME : I B REMED. 

ATI I.D.: 409392 

SAMPLE 
ID. # CLIENT I.D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

04 TRIP BLANK AQUEOUS 09/16/94 NA 09/22/94 1 

PARAMETER UNITS 04 

BENZENE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

UG/L 

UG/L 

UG/L 

UG/L 

<0.5 

<0.5 

<0.5 

<0. 5 

. SURROGATE: 

BROMOFLUOROBENZENE (%) 104 



J h AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

REAGENT BLANK 

TEST : BTEX (EPA 8020) ATI I.D. : 409392 

BLANK I .D. : 092194 MATRIX : AQUEOUS 

CLIENT : MARATHON OIL CO. DATE EXTRACTED : NA 

PROJECT # : 44999 DATE ANALYZED : 09/21/94 

PROJECT NAME : IB REMED. DILUTION FACTOR : 1 

PARAMETER UNITS 

BENZENE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

UG/L 

UG/L 

UG/L 

UG/L 

<0.5 

<0.5 

<0.5 

<0.5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 101 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

REAGENT BLANK 

TEST : BTEX (EPA 8020) ATI I.D. : 409392 

BLANK I . D. : 092294 MATRIX : AQUEOUS 

CLIENT : MARATHON OIL CO. DATE EXTRACTED : NA 

PROJECT # : 44999 DATE ANALYZED : 09/22/94 

PROJECT NAME : IB REMED. DILUTION FACTOR : 1 

PARAMETER UNITS 

BENZENE UG/L <0.5 

TOLUENE UG/L <0.5 

ETHYLBENZENE UG/L <0.5 

TOTAL XYLENES UG/L <0.5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 101 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

MSMSD 

TEST : BTEX (EPA 8020) 

MSMSD # : 40939203 ATI I.D • 409392 

CLIENT : MARATHON OIL CO. DATE EXTRACTED NA 

PROJECT # : 44999 DATE ANALYZED 09/22/94 

PROJECT NAME : IB REMED. SAMPLE MATRIX AQUEOUS 

REF. I.D. : 40939203 UNITS UG/L 

SAMPLE CONC SPIKED % DUP DUP 
PARAMETER RESULT SPIKE SAMPLE REC SPIKE % REC RPD 

BENZENE <0.5 10 10 100 10 100 0 

TOLUENE <0.5 10 10 100 10 100 0 

ETHYLBENZENE <0.5 10 10 100 10 100 0 

TOTAL XYLENES <0. 5 30 32 107 31 103 3 

(Spike Sample Result - Sample Result) 
% Recovery = X 100 

Spike Concentration 

(Sample Result - Duplicate Result) 
RPD (Relative Percent Difference) = X 100 

Average Result 
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APPENDIX F 

STATE ENGINEER'S FLUID RECOVERY REPORTS 



c 
Mid-Continent Region 
Production United States 

/ A A \ Marathon 
\ MARATHON / Oil Company 

August 9, 1994 

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

Re: Indian Basin Remediation Project 

Dear Mr. Marr: 

The following table indicates the recorded meter readings for f l u i d removed from 
the Lower Queen monitoring wells under permit RA-5131 as of Monday, August 1, 
1994. Cumulative Lower Queen f l u i d removal through that date is 40.452.993 
gallons. 

MONITORING 
WELL 

METER 
SERIAL 
NUMBER 

INIT'L 
METER 
START 

8/01/94 
METER 
READING 

FLUID REMOVED 
(Gal) 

PER-WELL 
FLUID 
REMOVED 
(Gal) 

MW-58 
(BH-84) 

10239118 0 5948291 5,948,291 
26.9221 

5,975,213 

MW-59 
(BH-85) 

10259114 0 111303* 4,674,726 
83.4541 

4,758,180 

MW-61A 
(BH-87A) 

10239116 0 6046908 6,046,908 
130,8501 

6,177,758 

MW-62 
(BH-88) 

10239115 0 4642858 4,642,858 
256,5531 

4,899,411 

MW-65A 
(BH-91A) 

10239117 0 8316448 8,316,448 
39.7741 

8,356,222 

MW-68 
(BH-94) 

02209213 122618 2976323 2,853,705 
2,484,0761 

5,337,781 

MW-72 
(BH-99) 

02881532 470 4948898 4,948,428 4,948,428 

LOWER QUEEN TOTAL 40,452,993 Gallons 

* Metered units are barrels. 
1 Previously metered recovered volumes. 

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

A subsidiary of USX Corporation An Equal Opportunity Employer 



Indian Basin Remediation Project 
Page 2 

The following table indicates the meter readings for f l u i d removed from Shallow 
zone monitoring wells under permit RA-8015 as of Monday, August 1, 1994. The 
cumulative shallow f l u i d removal through that date i s 763.109 gallons. 

MONITORING 
WELL 

METER 
SERIAL 
NUMBER 

INIT'L 
METER 
START 

8/01/94 
METER 
READING 

FLUID 
REMOVED 
(Gal) 

PER-WELL 
FLUID 
REMOVED 
(Gal) 

MW-1 6.7131 6,713 

MW-13 02209212 98236.2 226324 243,9991 243,999 

MW-14 02209214 0 398204.3 398,3911 398,391 

MW-21 1891 189 

MW-35 02209212 188.8 98.3031 98,303 

MW-69 1.1722 

14,3421 15,514 

SHALLOW TOTAL 763,109 Gallons 

Previously metered recovered volumes. 
Gauged i n portable fiberglass tank. 

Please note the above tables have been revised to show only the meter s e r i a l 
numbers and readings for the meters currently i n s t a l l e d on each w e l l . Earlier 
readings from meters that have been replaced or switched to other wells have 
been summarized as "previously metered recovered volumes" to si m p l i f y the.tables 
and associated footnotes. 

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

Sincerely, 

Robert J i/Menzie, Jr 
Environmental Representative 

RJM71294/nrt 

xc: L. J. Oswald - Midland 
C. M. Schweser - IBGP, Lakewood 



Mid-Continent Region 
Production United States 

/AAV Marathon 
Oil Company 

September 8, 1994 

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

Re: Indian Basin Remediation Project 

Dear Mr. Marr: 

The following table indicates the recorded meter readings for f l u i d removed from 
the Lower Queen monitoring wells under permit RA-5131 as of Tuesday, September 
6, 1994. Cumulative Lower Queen f l u i d removal through that date is 41.303.700 
gallons. 

MONITORING 
V,*ELL 

METER 
SERIAL 
NUMBER 

INIT'L 
METER 
START 

9/06/94 
METER 
READING 

FLUID REMOVED 
(Gal) 

PER-WELL 
FLUID 
REMOVED 
(Gal) 

MW-58 
(BH-84) 

10239118 0 6003103 6,003,103 
26.9221 

6,030,025 

MW-59 
(BH-85) 

10259114 0 113572* 4,770,024 
83.4541 

4,853,478 

MW-61A 
(BH-87A) 

10239116 0 6204299 6,204,299 
130,8501 

6,335,149 

MW-62 
(BH-88) 

10239115 0 4736898 4,736,898 
256,5531 

4,993,451 

MW-65A 
(BH-91A) 

10239117 0 8387019 8,387,019 
39,7741 

8,426,793 

MW-68 
(BH-94) 

02209213 122618 3035299 2,912,681 
2,484,0761 

5,396,757 

MW-72 
(BH-99) 

02881532 470 5268517 5,268,047 5,268,047 

LOWER QUEEN TOTAL 41,303,700 Gallons 

* Metered uni ts are barre ls . 
1 Previously metered recovered volumes. 

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

A subsidiary of USX Corporation An Equal Opportunity Employer 



Indian Basin Remediation Project 
Page 2 

The following table indicates the meter readings f o r f l u i d removed from Shallow 
zone monitoring wells under permit RA-8015 as of Tuesday, September 6, 1994. 
The cumulative shallow f l u i d removal through that date i s 763.109 gallons. 

MONITORING 
WELL 

METER 
SERIAL 
NUMBER 

INIT'L 
METER 
START 

9/06/94 
METER 
READING 

FLUID 
REMOVED 
(Gal) 

PER-WELL 
FLUID 
REMOVED 
(Gal) 

MW-1 6.7131 6,713 

MW-13 02209212 98236.2 226324 243,9991 243,999 

MW-14 02209214 0 398204.3 398,3911 398,391 

MW-21 1891 189 

MW-35 02209212 188.8 98.3031 98,303 

MW-69 
15.5141 15,514 

SHALLOW TOTAL 763,109 Gallons 

Previously metered recovered volumes. 

Please note the above tables have been revised to show only the meter s e r i a l 
numbers and readings for the meters currently i n s t a l l e d on each well. Earlier 
readings from meters that have been replaced or switched to other wells have 
been summarized as "previously metered recovered volumes" to simplify the tables 
and associated footnotes. 

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

Environmental Representative 

RJM90894/nrt 

xc: L. J. Oswald - Midland 
C. M. Schweser - IBGP, Lakewood 



Mid-Continent Region 
Production United States 

/ J V l \ Marathon 
\ MARATHON / Oil Company 
October 10, 1994 

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

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

Re: Indian Basin Remediation Project 

Dear Mr. Marr: 

The following table indicates the recorded meter readings f o r f l u i d removed from 
the Lower Queen monitoring wells under permit RA-5131 as of Monday, October 3, 
1994. Cumulative Lower Queen f l u i d removal through that date i s 42.593.265 
gallons. 

MONITORING 
WELL 

METER 
SERIAL 
NUMBER 

INIT'L 
METER 
START 

10/03/94 
METER 
READING 

FLUID REMOVED 
(Gal) 

PER-WELL 
FLUID 
REMOVED 
(Gal) 

MW-58 
(BH-84) 

10239118 0 6123589 6,123,589 
26.9221 

6,150,511 

MW-59 
(BH-85) 

10259114 0 117317* 4,927,314 
83.4541 

5,010,768 

MW-61A 
(BH-87A) 

10239116 0 6264877 6,264,877 
130.8501 

6,395,727 

MW-62 
(BH-88) 

10239115 0 4890144 4,890,144 
256,5531 

5,146,697 

MW-65A 
(BH-91A) 

10239117 0 8557280 8,557,280 
39.7741 

8,597,054 

MW-68 
(BH-94) 

02209213 122618 3227302 3,104,684 
2,484,0761 

5,588,760 

MW-72 
(BH-99) 

02881532 470 5704218 5,703,748 5,703,748 

LOWER QUEEN TOTAL 42,593,265 Gallons 

* Metered units are barrels. 
1 Previously metered recovered volumes. 

A subsidiary of USX Corporation 
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The following table indicates the meter readings for f l u i d removed from Shallow 
zone monitoring wells under permit RA-8015 as of Monday, October 3, 1994. The 
cumulative shallow f l u i d removal through that date i s 768.321 gallons. 

MONITORING 
WELL 

METER 
SERIAL 
NUMBER 

INIT'L 
METER 
START 

10/03/94 
METER 
READING 

FLUID 
REMOVED 
(Gal) 

PER-WELL 
FLUID 
REMOVED 
(Gal) 

MW-1 6.7131 6,713 

MW-13 02209212 98236.2 226324 243,9991 243,999 

MW-14 02209214 0 398204.3 398,3911 398,391 

MW-21 1891 189 

MW-35 02209212 188.8 98.3031 98,303 

MW-69 5.2122 

15.5141 20,726 

SHALLOW TOTAL 768,321 Gallons 

Previously metered recovered volumes. 
2 Gauged i n portable fiberglass tank. 

Please note the above tables have been revised to show only the meter s e r i a l 
numbers and readings f o r the meters currently i n s t a l l e d on each well. Earlier 
readings from meters that have been replaced or switched to other wells have 
been summarized as "previously metered recovered volumes" to simplify the tables 
and associated footnotes. 

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

Sincerely.^ 

Robert Jy Menzie, Jr£/ 
Environmental Representative 

RJM90894/nrt 

xc: L. J. Oswald - Midland 
C. M. Schweser - IBGP, Lakewood 
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EXECUTIVE SUMMARY 

The pump-and-treat groundwater remediation system is fully operational and functioning as 
set forth in the Treatment Project Plan document (March 1992). Light nonaqueous phase 
liquids (condensate) remain in two (2) Lower Queen wells. Fluid recovery from the Lower 
Queen aquifer averaged 5669 barrels per week with volatile hydrocarbon compounds being 
removed by air stripping. Lower Queen dissolved benzene concentrations range from 0.5 to 
374 micrograms per liter or parts per billion. The benzene concentration in all five (5) 
downgradient wells was below the State maximum allowable concentration of 10 micrograms 
per liter indicating continued hydrocarbon plume containment. Chloride concentrations in all 
Lower Queen wells are below the State maximum allowable concentration of 250 milligrams 
per liter. 

Light nonaqueous phase liquids (condensate) remain in seven (7) Shallow zone wells. 
Shallow zone pumping continues from two (2) wells. Seven (7) of nine (9) Shallow zone 
wells sampled in October indicate chloride concentrations above the State maximum allowable 
concentration of 250 milligrams per liter. Fluid recovery from the Shallow zone aquifer 
averaged 203 barrels per week. During the Fourth Quarter, the vapor extraction system 
withdrew fuel hydrocarbon vapor with concentrations ranging from 500 to 41,000 micrograms 
per liter from three (3) Shallow zone wells. 

Concentrations of benzene, toluene, ethylbenzene, and total xylene in groundwater collected 
from Shallow zone rancher wells and the Upper Indian Hills Spring West (Rocky Arroyo 
spring) have not exceeded State or Federal drinking water standards. November chloride 
concentrations in one rancher well and the Upper Indian Hills Spring West exceeded the State 
maximum allowable concentration of 250 milligrams per liter, but December sample results 
suggest the November results are anomalous. December chloride results returned to levels 
consistent with results prior to November. 

Light nonaqueous phase liquids (condensate) recovery from the Lower Queen and Shallow 
zone for the Fourth Quarter was 35.9 barrels, a 219% increase compared to the Third Quarter. 
Cumulative recovery excluding the volume volatilized by the air stripper and vapor extraction 
system is 3,392.8 barrels or 9.7 % of the total spill volume. 

i 



TABLE OF CONTENTS 

INTRODUCTION 1 

QUARTERLY REPORT SUMMARY 1 

GROUNDWATER ELEVATION 1 
Lower Queen 1 
Shallow Zone 1 
Groundwater Recharge 2 

QUARTERLY SAMPLING LABORATORY RESULTS 2 

RANCHER WELLS, SPRING, AND PLANT WELL LABORATORY RESULTS 3 

GROUNDWATER PUMPING 4 
Lower Queen 4 

Shallow Zone 5 

GROUNDWATER TREATMENT S 

VAPOR EXTRACTION SYSTEM 6 

OTHER ACnVITIES 6 

REFERENCES CITED 6 

TABLES 

TABLE 1 DEPTH-TO-WATER, GROUNDWATER ELEVATION, AND 
RAINFALL DATA 

TABLE 2 HISTORICAL SUMMARY OF BENZENE IN LOWER QUEEN 
GROUNDWATER 

TABLE 3 HISTORICAL SUMMARY OF BENZENE IN SHALLOW ZONE 
GROUNDWATER 

TABLE 4 RANCHER WELL GROUNDWATER AND SPRING WATER 
SAMPLE RESULTS 

11 



FIGURES 

FIGURE 1 OCTOBER 1993 LOWER QUEEN POTENTIOMETRIC SURFACE 

FIGURE 2 LOWER QUEEN GROUNDWATER ELEVATION VS. TIME 

FIGURE 3 OCTOBER 1993 SHALLOW ZONE POTENTIOMETRIC SURFACE 

FIGURE 4 COMPARISON OF EPA METHOD 8020 VS. HPLC METHOD 
LABORATORY RESULTS 

FIGURE 5 WEEKLY LOWER QUEEN FLUID RECOVERY 

FIGURE 6 WEEKLY SHALLOW ZONE FLUID RECOVERY 

FIGURE 7 WEEKLY TOTAL FLUID RECOVERY 

APPENDICES 

APPENDIX A OCTOBER 1993 GAUGING, PURGING, AND SAMPLING FIELD 
SUMMARY 

APPENDIX B OCTOBER 1993 LABORATORY REPORTS - GROUNDWATER 

APPENDIX C BENZENE CONCENTRATION IN GROUNDWATER VS. TIME GRAPHS 

APPENDIX D RANCHER WELL, PLANT WELL, AND SPRING MONTHLY 
LABORATORY REPORTS 

APPENDIX E STATE ENGINEER'S FLUID RECOVERY REPORTS 

APPENDIX F LABORATORY RESULTS - AIR (VAPOR EXTRACTION WELLS) 

* « • 
Ul 



Indian Basin Gas Plant 
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INTRODUCTION 

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

GROUNDWATER ELEVATION 

Lower Queen Aquifer 

Depth-to-water measurements were acquired from nonpumping, Lower Queen monitoring 
wells in November and December 1993. In October, depth-to-water measurements were obtained 
from monitoring and pumping wells. In addition, light nonaqueous phase liquid (LNAPL) 
thickness was measured in nonpumping wells in October and December. Table 1 presents 
groundwater elevations calculated from casing elevation data, depth-to-water measurements, and 
LNAPL (condensate) thicknesses. 

Figure 1 is a potentiometric map of the Lower Queen aquifer based on gauging conducted 
in October. Groundwater elevation data were obtained from all monitoring and recovery wells 
except for two pumping wells. Depth-to-water measurements in the pumping wells were obtained 
while pumping continued by raising the production tubing and pump assembly with a winch truck 
a few inches to allow the probe to be inserted into the well. These depth-to-water measurements 
approximate the drawdown at the well. 

Fourth Quarter monitoring data generally indicate decreasing groundwater elevations 
(Figure 2). The exception is the plant backup supply well, SW-2 (this well is idle and does not 
have a pump installed), which showed a higher groundwater elevation in December. This 
increase is the result of reduced pumping during the winter from the plant supply well (SW-1) 
which is located just south of SW-2. 

Shallow Zone 

A potentiometric map was constructed using depth-to-water measurements collected from 
shallow monitoring wells in October 1993 (Figure 3). Table 1 shows depth-to-water 
measurements, calculated groundwater elevations, and LNAPL thickness for Shallow zone wells. 
These Shallow zone data indicate both decreasing and increasing groundwater elevations in 

1 
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monitoring wells during the quarter. Increased groundwater elevations are the result of recharge 
from rainfall. 

Groundwater Recharge (Rainfall) 

Daily rainfall is gauged at the gas plant. Monthly rainfall for October, November, and 
December was 0.78, 0.53, and 0.23 inches, respectively (Table 1). Cumulative rainfall for the 
Fourth Quarter was 1.54 inches. 

QUARTERLY SAMPLING LABORATORY RESULTS 

Gauging, purging, and sampling of 22 monitoring wells were conducted on October 11 
through 15, 1993. Fourteen Lower Queen wells including the plant water supply well (SW-1) 
were sampled. The backup well (SW-2) was gauged but not sampled because the purge time 
(three casing volumes) for this well is 5.7 hours. Seven of these Lower Queen wells have 
downhole pumps installed and were sampled through the pump. One of the Lower Queen 
pumping wells contained LNAPL and was not submitted for laboratory analysis (MW-61A). 

Four Lower Queen wells were resampled on November 10 because laboratory results 
indicated that the benzene concentration in these wells exceeded the State maximum allowable 
concentration (MAC) of 10 micrograms per liter (ug/l). These samples were submitted to 
Southwestern Laboratories, Inc. (SWL) located in Midland, Texas for analysis. 

Nine of the 59 Shallow zone wells were sampled in October. Four of the original 25 
Shallow zone monitoring wells (included two sumps) designated for quarterly sampling in the 
Treatment Project Plan were sampled (see bolded and italicized well designations in Table 3). 
The remaining 21 wells were either dry or bailed dry during well sampling, contain LNAPL 
(MW-11 and MW-69), or are inaccesible (MW-13; pumping well). Three Shallow zone wells 
other than those designated in the Treatment Project Plan were sampled (MW-45, MW-49, and 
MW-65). Samples were collected by SWL using Environmental Protection Agency (EPA) 
sampling protocol. A table was prepared by SWL of field observations from notes recorded 
during gauging, purging, and sampling activities. This table documents the depth-to-water 
measurement, purge volume, temperature, pH, conductivity, and whether LNAPL or free-phase 
product was observed in the well (Appendix A). 

Marathon Oil Company's Petroleum Technology Center (PTC) in Littleton, Colorado 
performed chloride and benzene, toluene, ethylbenzene, and total xylene (BTEX) analyses on the 
samples collected in October. High performance liquid chromatography (HPLC) was used to 
analyze groundwater samples for BTEX concentrations and a titration method was used for 
chloride analysis. These results are contained in Appendix B. 
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Core Laboratories in Aurora, Colorado performed five duplicate BTEX analysis using 
EPA Method 8020 (purge and trap gas chromatography). The OCD directive dated April 2,1992 
required Marathon to verify the HPLC results since the HPLC analytical technique is not an 
EPA-approved method for determining BTEX concentations. Core Laboratories also conducted 
five duplicate chloride analyses using EPA Method 325.2. Two Shallow zone wells (MW-41 and 
MW-44) and three Lower Queen wells (MW-57, MW-60, and MW-67) were analyzed for BTEX 
using both the HPLC and EPA 8020 methods. Figure 4 compares BTEX analytical results for 
the two analytical techniques. Duplicate laboratory results performed by Core Laboratories using 
EPA Method 8020 and 325.2 are included in Appendix B. 

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

RANCHER WELLS, SPRING, AND PLANT WELL LABORATORY RESULTS 

Monthly groundwater samples from the closest downgradient rancher well to the Shallow 
zone plume (Lyman) and surface water from a natural spring in Rocky Arroyo (Upper Indian 
Hills Spring West; Hendrickson and Jones, 1952) were collected on October 14, November 10, 
and December 6, 1993. In addition, another rancher well which is sampled quarterly (Biebelle), 
was sampled on October 14. The plant water supply well (SW-1), completed in the Lower 
Queen aquifer, is also sampled and analyzed monthly. 

The rancher well and natural spring samples were obtained using EPA sampling and 
handling procedures. Core Laboratories, Inc. performed the BTEX and chloride analyses in 
October and November using EPA approved methods. Analytical Technologies, Inc. conducted 
the BTEX and chloride analyses in December using EPA approved methods. Laboratory results 
of groundwater from the rancher wells and the natural spring are transmitted to the local ranchers 
each month with letters of explanation. Copies of these letters are also provided to the OCD and 
the Bureau of Land Management (BLM) in Santa Fe and Roswell, New Mexico, respectively. 
Laboratory reports for the rancher wells, Rocky Arroyo spring, and SW-1 are included in 
Appendix D. 

Concentrations of benzene, toluene, ethylbenzene, and total xylene in groundwater 
collected from the Lyman and Biebelle Shallow zone wells and the Indian Hills Spring West 
(Rocky Arroyo spring) have not exceeded State or Federal drinking water standards (Table 4). 
November chloride concentrations in the Lyman well and the Indian Hills Spring West exceeded 
the State maximum allowable concentration of 250 milligrams per liter, but December sample 
results suggest the November results are anomalous. December chloride results returned to levels 
consistent with results prior to November. 
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GROUNDWATER PUMPING 

Lower Queen 

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

Seven Lower Queen wells (MW-58, MW-59, MW-61A, MW-62, MW-65A, MW-68, and 
MW-72) were intermittently pumped for plume control during the quarter. Monthly fluid 
recovery for each well and the plant supply well SW-1 is listed in the following table. 

LOWER QUEEN FLUID RECOVERY 

Well Number October November December Quarter Total (Bbls) 

MW-58 (BH-84) 4,690 5,086 2,064 11,840 

MW-59 (BH-85) 1,621 2,283 2,495 6,399 

MW-61 A (BH-87A) 5,346 4,242 3,191 12,779 

MW-62 (BH-88) 5,070 5,979 4,404 15,453 

MW-65 A (BH-91A) 6,422 6,206 4,880 17,508 

MW-68 (BH-94) 4,046 6,350 2,621 13,017 

MW-72 (BH-99) 0 0 2 2 

Plant Supply SW-1 6,772 12,778 13,622 33,172 

TOTAL 33,967 42,924 33,279 110,170 

Shallow Zone 

Shallow zone fluid recovery during the Fourth Quarter was from two intermittent pumping 
wells (MW-13 and MW-69). Monthly shallow zone fluid recovery volumes for each well and 
sump are listed in the following table. Free product recovery from MW-69 during the Fourth 
Quarter totaled 27 barrels. 
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SHALLOW ZONE FLUID RECOVERY 

Well Number 
OCTOBER 
Cond./Water 

NOVEMBER 
Cond./Water 

DECEMBER 
Cond./Water 

Quarter Total 
(Bbls) 

Cond./Water 

MW-13 (BH-3 6) 330* 1644* 590* 2564* 

MW-69 (BH-95) 5.2/4 9.9/4.9 11.9/10.7 27/19.7 

TOTAL (Bbls) 5.2/334* 9.9/1649* 11.9/601* 27/2584* 

* Total fluid volume because condensate and produced groundwater are not separated at the well. 

GROUNDWATER TREATMENT AND PRODUCT RECOVERY 

Commingled fluids pumped from seven Lower Queen and one Shallow zone recovery 
wells were pumped through piping to a treatment compound that includes an oil/water separator, 
air stripper, and two aboveground tanks. The oil/water separator is used to remove free product 
from the produced groundwater. The free product is transferred to a condensate holding tank 
which is gauged on a daily basis. The measured volume of free condensate recovered from the 
commingled groundwater during the Fourth Quarter was 8.9 barrels. Cumulative condensate 
separated from the recovered groundwater since product separation began in April 1992 is 64.0 
barrels. 

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

Total free product recovery from the Lower Queen and Shallow zone for the Fourth 
Quarter was 35.9 barrels, a 219% increase compared to the Third Quarter. Cumulative free 
product recovered to date excluding the volume volatilized by the air stripper and vapor 
extraction system is 3,392.8 barrels or 9.7% of the total spill volume. 

VAPOR EXTRACTION SYSTEM 

Phase I of the unsaturated zone remediation using vapor extraction (VE) was completed 
in March 1993. The Phase I program vented Shallow zone wells MW-16 (BH-3 9), MW-17 (BH-
40), and MW-21 (BH-44). Shallow venting continued from MW-56 (BH-82) between April 8 
and July 20, 1993. On October 7 the VE system commensed operation at MW-18, MW-19, and 
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MW-20 and has operated continuously during the Fourth Quarter. 

Air samples of the extracted vapor at each extraction well were collected in 1-liter Tedlar 
bags on October 25. A sampling system was designed to acquire an air sample directly from the 
vacuum at the wellhead. Air samples were collected from MW-18, MW-19, and MW-20 and 
shipped to Analytical Technologies, Inc. in Albuquerque, New Mexico for BTEX (EPA Method 
8020) and fuel hydrocarbon (EPA Method 8015 Modified) analysis. Fuel hydrocarbon 
concentrations were quantified using the Indian Basin Gas Condensate Standard on file at the 
laboratory. Fuel hydrocarbon results were 4800, 41000, and 500 ug/l for MW-18, MW-19, and 
MW-20, respectively (Appendix F). Benzene, toluene, and total xylene concentrations were not 
detected in the three wells. Ethylbenzene concentrations were 5.5, 42, and 0.37 ug/l for MW-18, 
MW-19, and MW-20, respectively. 

OTHER ACTIVITIES 

Downgradient Lower Queen monitoring well MW-71 was connected to the existing water 
treatment gathering line on December 13, 1993 and electric power was installed at the well on 
January 4, 1994. A permit to supplement the Lower Queen aquifer was obtained from the SEO 
on December 9. Fluid withdrawals began on January 4, 1994. Lower Queen recovery well MW-
72 was completed on September 10, 1993 and is located at the midpoint between monitoring 
wells MW-58 and MW-59 (Figure 1). 

REFERENCES CITED 

Hendrickson, G. E., and Jones, R. S., 1952, Geology and Ground-water Resources of Eddy 
County, New Mexico: New Mexico Bureau of Mines & Mineral Resources Ground-water 
Report 3, 169 p., 4 pis. 
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TABLE 1 
DEPTH-TO-WATER, GROUNDWATER ELEVATION. CONDENSATE THICKNESS, 

FOURTH QUARTER 1993 
AND RAINFALL DATA 

Top of Oct-12-93 I Nov-10-93 Dec-13-93 
LOWER Casing Depth Ground Condensate Depth Ground Depth Ground Condensate 
QUEEN Elev. to water water thickness to water water to water water thickness 
WELL (ft AMSL) (ft) Elev. (ft) (in) (ft) Elev. (ft) (ft) Elev. (ft) (in) 

MW-b/ (bH-83) i / S / . / O l b / . b b NU 157.89 3629.81 l b / . 3 b 3629.74 
MW-58 (BH-84)p 3824.31 209.06 3615.25 P P 
MW-59 (BH-85)p 3819.59 P P 
MW-60 (BH-86) 3815.28 185.70 3629.58 NG 185.96 3629.32 185.98 3629.30 
MW-61 A (BH-87A)p 3815.97 189.87 3626.10 present present 
MW-62 (BH-88)p 3819.90 205.32 3614.58 P P 
MW-63 (BH-89) 3826.16 196.89 3629.27 NG 197.32 3628.84 197.43 3628.73 
MW-64 (BH-90) 3798.57 168.88 3629.69 NG 169.09 3629.48 169.13 3629.44 
MW-65A (BH-91A)p 3763.26 133.67 3629.59 P P 
MW-66 (BH-92) 3828.98 200.09 3628.89 NG 200.35 3628.63 200.42 3628.56 
MW-67 (BH-93) 3765.87 136.04 3629.83 NG 136.26 3629.61 136.31 3629.56 
MW-68 (BH-94)p 3797.83 174.50 3623.33 P P 
MW-70 (BH-97) 3822.57 192.65 3629.92 NG 192.91 3629.66 192.96 3629.61 
MW-71 (BH-98) 3778.05 149.68 3628.37 NG 149.90 3628.15 149.93 3628.12 
MW-72 (BH-99) 3819.32 189.68 3629.64 0.50 189.91 3629.41 190.29 3629.03 3.72 
SW-1 (SUPPLY)p 3808.19 P P 
SW-2 (BACKUP) 3808.79 179.63 3629.16 NG 180.39 3628.40 179.62 3629.17 
SHALLOW ZONE 
WELL 
MW-3 (BH-24) 3/87.b0 DKY NC NG 
MW-4 (BH-26) 3785.88 DRY NG NG 
MW-5 (BH-28) 3801.69 DRY NG NG 
MW-6 (BH-29) 3785.17 DRY NG NG 
MW-7 (BH-30) 3784.46 DRY NG NG 
MW-8 (BH-31) 3795.04 DRY NG NG 
MW-9 (BH-32) 3807.85 DRY NG NG 
MW-10 (BH-33) 3790.78 DRY strong odor NG 18.16 3772.62 odor 
MW-11 (BH-34) 3806.96 24.43 3782.53 0.25 NG 24.25 3782.71 0.48 
MW-13 (BH-36)p 3801.58 P NG NG 
MW-14 (BH-37) 3803.61 22.55 3781.06 present NG 22.76 3780.85 4.56 
MW-16 (BH-39) 3801.04 DRY 

present 
NG NG 

MW-17 (BH-40) 3799.55 19.11 3780.44 NG 19.17 3780.38 odor 
MW-18 (BH-41) 3795.82 VE VE 16.68 3779.14 odor 
MW-19 (BH-42) 3797.21 VE VE VE 
MW-21 (BH-44) 3798.21 23.13 3775.08 dissolved NG DRY odor 
MW-22 (BH-45) 3799.20 DRY NG NG 
MW-26 (BH-49) 3793.01 20.78 3772.23 0.50 NG 20.76 3772.25 1.2 
MW-31 (BH-55) 3791.15 DRY NG NG 
MW-33 (BH-57) 3802.48 20.21 3782.27 dissolved NG NG 
MW-35 (BH-59) 3800.81 19.81 3781.00 0.25 NG 19.86 3780.95 0.48 
MW-37 (BH-60) 3795.03 20.19 3774.84 present NG NG 
MW-38 (BH-61) 3797.32 20.30 3777.02 

present 
NG NG 

MW-39 (BH-62) 3796.20 18.10 3778.10 NG NG 
MW-40 (BH-63) 3803.12 DRY NG NG 
MW-41 (BH-64) 3799.04 19.74 3779.30 present NG NG 
MW-42 (BH-65) 3804.73 22.89 3781.84 

present 
NG NG 

MW-43 (BH-66) 3802.05 21.18 3780.87 NG NG 
MW-44 (BH-67) 3804.14 21.58 3782.56 NG NG 
MW-45 (BH-68) 3808.68 21.47 3787.21 NG 21.52 3787.16 
MW-46 (BH-69) 3805.54 19.87 3785.67 NG NG 
MW-47 (BH-70) 3805.09 DRY NG NG 
MW-49 (BH-72) 3805.61 21.93 3783.68 NG NG 
MW-50 (BH-73) 3813.35 26.43 3786.92 NG NG 
MW-54 (BH-80) 3823.86 46.73 3777.13 NG 46.57 3777.29 
MW-55 (BH-81) 3794.40 30.76 3763.64 NG 30.99 3763.41 
MW-56 (BH-82) 3782.45 DRY NG DRY odor 
MW-61 (BH-87) 3816.20 NG NG 35.29 3780.91 
MW-65 (BH-91) 3763.31 56.81 3706.50 NG 56.75 3706.56 
MW-69 (BH-95) 3805.11 41.26 3763.85 present NG 43.55 3761.56 FP 
Sump 4 NS NG 

present 
NG 10.10 

Sump 9A NS NG NG 10.75 odor 
Sump A l l 3802.65 NG NG DRY 
Sump 16 NS NG NG DRY 
Sump 16A 3785.14 NG NG DRY 
Sump 16B 3785.90 NG NG DRY 
Sump 19 3790.70 NG NG NG 
Sump 21A 3793.04 NG NG 11.90 3781.14 
Stock well (SE1/4 Sac. 13) 3779.76 NG NG 19.30 3760.46 
Monthly Rainfall (in) 0.78 0.53 0.23 

p = Pump present in well; unable to measure 
VE = Vapor Extraction Well 
NG = Not Gauged 4QTABLE1.XLS 

AMSL= Above Mean Sea Level 
FP = Free Product (condensate) being recovered 

NS = Not Surveyed 
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TABLE 3 
HISTORICAL SUMMARY OF BENZENE IN SHALLOW ZONE GROUNDWATER 

FOURTH QUARTER 1993 

Benzene (ug/L) using EPA Method 8020 utiles* Indicated otherwise 
SEP 
1991 

DEC 
1991 

APR 
1992 

JUL 
1992 

OCT 
1992 

JAN 
1993 

APR 
1993 

JUL 
1993 

OCT 
1993 WELL 

SEP 
1991 

DEC 
1991 

APR 
1992 

JUL 
1992 

OCT 
1992 

JAN 
1993 

APR 
1993 

JUL 
1993 

OCT 
1993 

MW-I (BH-14) 250 200 NS NS NS NS NS DRY DRY 
MW-2 (BH-23) NS NS NS NS NS NS NS DRY DRY 

M W-3 (BH-24) NS NS NS NS NS NS NS DRY DRY 
MW-4(BH-26) NS NS NS NS NS NS NS DRY DRY 

MW-5 IBH-281 NS NS NS NS NS NS NS DRY DRY 
MW-6 (BH-29) NS NS NS NS NS NS NS DRY DRY 
MW-7 (BH-30) NS NS NS NS NS NS NS DRY DRY 
MW-8 IBH-3V NS NS NS NS NS NS NS DRY DRY 
MW-9 (BH-32) NS NS NS NS NS NS NS DRY DRY 
MW-10 IBH-33) 2300 2300 1780** 1842** 2100 NS NS DRY DRY 
MW-17 IBH-34) 3000 3800 3087** 2 1 9 9 " 2942* 2746* FP FP FP 

MW-12 (BH35) 3800 NS NS NS NS NS NS DRY DRY 
MW-13 IBH-36) 3100 3000 3492** 2708* • NS NS PUMP PUMP PUMP 

MW-14 (BH-37) 5 1 0 0 " NS NS NS NS NS PUMP PUMP FP 
MW-IS (BH-38) 5100 NS NS NS NS NS NS DRY DRY 
MW-16 (BH-39) 1700 NS NS NS NS NS 514* DRY DRY 
MW-17 (BH-40) 2000 NS NS NS NS NS 1500 DRY BDDS 
MW-18 (BH-41) 4300 NS 2639 2700 3300 NS NS DRY VE 

MW-19 IBH-42) 4700 NS 3 1 9 5 " 3000 3032* NS 3926* DRY VE 
MW-20 (BH-43) 110 NS NS NS NS NS NS DRY VE 
MW-21 (BH-44) 1000 1100 NS NS NS NS 114* FP NS 
MW-22 (BH-45) 4 NS NS NS NS NS NS ORY DRY 
MW-23 (BH-46) NS NS NS NS NS NS NS DRY DRY 

/Vf W-24 (BH-47) 3400 NS NS 4353** NS NS NS DRY DRY 
MW-25 (BH-48) NS NS NS NS NS NS NS DRY DRY 
MW-26 (BH-W1 3100 3000 NS 2000 1992* 1708* 8 6 1 * FP FP 
MW-27 (BH-SOI NS NS NS NS NS NS NS DRY DRY 
MW-28 (BH-52) 2200 NS NS NS NS NS NS DRY DRY 

/Vf W-29 (BH-S3) NS NS NS NS NS NS NS DRY DRY 
MW-30(BH-34) NS NS NS NS NS NS NS DRY DRY 
MW-JI (BH-55) <1 NS NS 332 • * 9* NS NS DRY DRY 

MW-32 (BH-S6I 200 NS NS NS NS NS NS DRY DRY 
MW-33 (BH-57) 6300 NS NS NS NS NS NS DRY DRY 
MW-34 (BH-tt) 2500 NS NS NS NS NS NS DRY DRY 
MW-35 (BH-59) 5700 NS NS NS NS NS NS FP FP 
MW-36 (BH-21) NS NS NS NS NS NS NS DRY DRY 
MW-37 (BH-60) 150 NS NS NS NS NS NS 27* BDDS 

AfW-35 15 15 5 1 " 37* 166** NS NS DRY BDDS 
MW-39 (BH-62) 880 NS NS NS NS 14 29* 24* BDDS 
MW-40(BH-«3) NS NS NS NS NS NS NS DRY DRY 
MW-41 (BH-64) 200 170 NS NS NS NS NS 22* BDDS 
MW-42(BH-SS) <1 <1 NS NS NS NS NS NS BDDS 
MW-43 (BH-65) 320 NS NS NS NS NS NS 25* BDDS 

AfW-44 fflrV-rJ7/ 59 NS 1 0 " 9 7 " 12 14 7* 6* 3* 
MW-45 (BH-68) <1 <1 NS NS NS NS NS < 3 * < 3 * 
MW-46 (BH-69) 140 25 NS NS NS NS NS NS BDDS 
MW-47 (BH-70) 2600 2200 NS NS NS NS NS DRY DRY 

/VfW-4S /B//-77/ <1 <1 NS 4 7 " NS NS NS DRY DRY 
MW-49 (BH-72) 35 NS NS NS NS NS NS 210* 68* 

AfW-50 (B//-73/ <1 <1 4 " 4 " 8* 8* <1 < 3 * 9* 
MW-SI (BH-74) 800 <1 NS NS NS NS NS DRY DRY 

MW-52 WW-751 <1 NS NS 5 " NS NS NS DRY DRY 
/VfVV-53 f"/W-77; <1 NS NS NS NS NS NS DRY DRY 
MW-54 (BH-BO) <1 <1 9 " 8 " 62* 14* 10* < 3 * 17* 
MW-55 (BH-BV 940 400 2 9 6 " 483 " 215* 390 412* 625* 5 8 1 * 
MW-56 (BH-82) 2200 1000 NS 1 1 1 4 " 1026* 1128* VE DRY DRY 

MW-61 <BH-*7) <1 NS NS NS NS NS NS NS NS 
MW-63 (BH-91) <1 NS NS NS NS NS NS < 3 * BDDS 

MW-69 (BH-95) 2400 2100 NS 568* 1598* 1284* FP FP FP 
SUMPA-10 FP FP FP FP FP FP FP DRY DRY 

SUMP A-11 1400 2900 3033•* 1 2 5 8 " 2815* NS NS DRY DRY 
SUMPA-16 240 2000 1 2 3 3 " 1 4 9 5 " 632* 741 * * 707* DRY DRY 

U. Indaa HJ1. Sferiiw W. <1 <1 <1 < 1 <1 <1 <1 <1 <1 

Bolded Italicized well numbers = Designated walls for quarterly sampling in Marathon Treatment Plan (March 19921 

DRY = Dry well FP = Free Product (condensate) 
BDDS = Bailed Dry During Sampling NS = Not Sampled. 
* High Performance Liquid Chromatography (HPLC) VE = Vapor Extraction well 
* * Average of more than one sample result using HPLC. 

4QTABLE3.XLS 
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APPENDIX A 

OCTOBER 1993 GAUGING, PURGING, AND SAMPLING FIELD SUMMARY 



jp^i SOUTHWESTERN LABORATORIES 
/ 1703 West Industrial Avenue * P.O. Box 2150, Midland, Texas 79702 * 915/683-3349 

Client Marathon Oil Company 

P.O. Box 552 

Midland, Texas 79702 

Attn: Bob Menzie 

Project Indian Basin 

Client No. 26546001 

Report No. M3-11-023 

Report Date 11/17/93 16:56 

Date Sampled 10/14/93 

Sample Type Sampling 

P.O. # 

Sampled By SwL Field Services 

Transported by Swl Field Services 

Date Received 10/14/93 

Lab No. 

M3-11-023-01 
Sample Identification 
Indian Basin Gas Plant 

SOUTHWESTERN LABORATORIES 

'viewed By 



SWL 

November 29, 1993 

Mr. Bob Menzie 
Marathon Oil Company 
P. O. Box 552 
Midland, TX 79702 

Re: Indian Basin Remediation Project 

Dear Mr. Menzie: 

On Tuesday, October 12, 1993, at 7:00 a.m., Southwestern Laboratories began the sampling for 
the third quarter at the Indian Basin Gas Plant. The sampling was completed on Thursday, 
October 15, 1993, at 12:30 pm. During the three day event, a total of 28 wells were examined 
and 22 wells were sampled, 10 by the Grundfos pump. The sampling order was: 

Tuesday. October 12. 1993 

MW-70 
MW-63 
MW-71 
MW-66 
Equipment Blank #1 

Thursday. October 14. 1993 

Wednesday. October 13. 1993 

MW-64 
MW-60 
MW-67 
MW-57 
MW-55 
MW-54 
Equipment Blank #2 

MW-45 
MW-49 
MW-44 
MW-50 
MW-43 
MW-41 
MW-39 

On Friday, October 15, 1993, the samples were shipped to PTC and Core Laboratories for 
Saturday delivery. The samples shipped to PTC were: 

MW-39 
MW-41 
MW-43 
MW-44 
MW-45 

MW-55 
MW-57 
MW-58 
MW-59 
MW-60 

MW-65A 
MW-66 
MW-67 
MW-70 
MW-71 



SWL 

Mr. Bob Menzie 
Marathon Oil Company 
November 29, 1993 
Page 2 

MW-49 MW-62 MW-68 
MW-50 MW-63 Equipment Blank #1 
MW-54 MW-64 Equipment Blank #2 

The Samples Shipped to Core Laboratories were: 

MW-41 SW-1 
MW-44 No. 1 Lyman 
MW-57 No. 2 Arroyo 
MW-60 No. 3 Biebble 
MW-67 Trip Blank 

If you have any questions, please feel free to contact me at (916) 683-3340. 

Sincerely, 

Southwestern Laboratories -, Midland EAS 

Allan B. Johnston/'^ 
Project Manager 

ABJ:jjc 
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APPENDIX B 

OCTOBER 1993 LABORATORY REPORTS - GROUNDWATER 



20 ' d £0£8 i 8 9 STG 

3 * d S G i S I V 6 / r f O / ' I O ANd HOH1W 

t i 

ii I 
i 

s 
SI 

E Ii 
n 

ll 

! 

^ a t 

w S to S * «o 

i$i jj§ gjj jĵ  so CD 3̂  ĉi 

8 -

l i 

CO «o (O 

z z z 

a> — o 
1 0 1 -

2i • *> 

40 A W 

-r S 

£ 3t r» 

Q t o O 
Z — Z 

— csi 

Z Z 
* J6 

s. a. a 

i 

I 
a "8 

n 
£2 

i 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 
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 
11/05/93 

JOB NUMBER: 932031 CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE, JR. 

CLIENT I.D : 
DATE SAMPLED : 10/14/93 
TIME SAMPLED : 12:15 
WORK DESCRIPTION...: MW-41 

LABORATORY I .D . . . : 932031-0001 
OATE RECEIVED : 10/16/93 
TIME RECEIVED : 09:15 
REMARKS : REC'D 3 15 DEGREE C 

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

Chloride ( U n f i l t . ) 

8020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl benzene 
Xylenes 
4-Bromofluorobenzene (surrogate) 

264 

8.9 
ND 

17 
ND 

135 * 

1.0 

*1 

0.5 
0.5 
0.5 
0.5 
0 

mg/L 

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

325.2 (1) 

8020 (2) 

Limits (85-115) 

11/01/93 DME 

10/26/93 CLT 

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

PAGE:1 

The analyses, opinions or intefp'etattons contained tn this report are based uoon observations a-c "latenal supplied Dy the client tor whose exclusive ana confidential use this report nas Deen maae The interpretations or opinions expressed repre

sent the best judgment ot Core Laboratories. Core Laboratories, nowever. ass ies no resrxrs p. ity ana maKes no warranty or representations, express or implied, as to the productivity, proper operations, or profitableness of any oil, gas, coai or 

other mineral, property, well or sand in connection with wnich such report is used or relied upon >o> any reason wnatsoever. This report shall not be reproduced except in its entirety, wuhou! the written approval ot Core Laboratories. 



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

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 
11/05/93 

R E S U L T S 

JOB NUMBER: 932031 CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE, JR. 

CLIENT I.D : 
DATE SAMPLED : 10/14/93 
TIME SAMPLED : 10:25 
WORK DESCRIPTION...: MW-44 

LABORATORY I . D . . . : 932031-0002 
DATE RECEIVED : 10/16/93 
TIME RECEIVED : 09:15 
REMARKS : REC'D a 15 DEGREE C 

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

Chloride ( U n f i l t . ) 

8020 - AROMATIC VOLATILE ORGANICS 

543 

I 

I 

Benzene 3.6 
Toluene ND 
Ethyl benzene 19 
Xylenes 5.6 
4-Bromofluorobenzene (surrogate) 94 

2.5 

M 

0.5 
0.5 
0.5 
0.5 
0 

mg/L 

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

325.2 (1) 

8020 (2) 

Limits (85-115) 

11/01/93 DME 

10/26/93 CLT 

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

PAGE:2 

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

sent the best income": c- Core Laboratories. Core LaDoratories. nowever. assumes no responsiDintv and makes no warranty or representations, express or implied, as to the productivity, proper ooerations. or profitableness ol any oil, gas. coal or 

otner mineral, prooerry. wen or sand in connection with which such report is used or relied upon tor any reason whatsoever. This report shall not be reproduced except in its entirety, without the written approval ot Core Laboratories. 



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 
11/05/93 

CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE, JR. 

LABORATORY I . D . . . : 932031-0003 
DATE RECEIVED : 10/16/93 
TIME RECEIVED : 09:15 
REMARKS : REC'D 3 15 DEGREE C 

I JOB NUMBER: 932031 

CLIENT I.D : 
!)ATE SAMPLED : 10/13/93 

fTIME SAMPLED : 15:45 
(JORK DESCRIPTION...: MU-57 

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

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

j|8020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl benzene 
Xylenes 
4-Bromofluorobenzene (surrogate) 

73.6 

ND 
1.6 
ND 
1.2 

102 

0.5 

*1 

0.5 
0.5 
0.5 
0.5 
0 

mg/L 

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

325.2 (1) 

8020 (2) 

Limits (85-115) 

11/01/93 DME 

10/26/93 CLT 

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

PAGE:3 

The analyses, opinions rx interpretattons contained in this report are based upon observations ana material suppled Dy the client tor whose exclusive and confidential use this report has been made The interpretations or opinions expressed repre

sent the best judgment of Core Laboratories Core Laboratories, however, assumes no responsipmty and makes no warranrv or representations, express or imDiiea. as to the productivity, proper operations, or profitableness ot any oil. gas, coal or 

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



I 
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 

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 

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

w 
JOB NUMBER: 932031 CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE, JR. 

•CLIENT I.D : 
TDATE SAMPLED : 10/13/93 
TIME SAMPLED : 11:45 

•WORK DESCRIPTION...: MW-60 

LABORATORY I . D . . . : 932031-0004 
DATE RECEIVED : 10/16/93 
TIME RECEIVED : 09:15 
REMARKS. REC'D 3 15 DEGREE C 

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

Ichlor ide ( U n f i l t . ) 

|8020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl benzene 
Xylenes 
4-Bromofluorobenzene (surrogate) 

13.5 

ND 
1.0 
0.5 
1.0 

96 

0.5 

*1 

0.5 
0.5 
0.5 
0.5 
0 

mg/L 

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

325.2 (1) 

8020 (2) 

Limits (85-115) 

11/01/93 DME 

10/26/93 CLT 

I 
I 

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

PAGE:4 

The analyses, opinions or interpretations contained in tms reoon are oaseo upon observations and material supplied by the client lor whose exclusive and confidential use tnis repon has been made. The interpretations or opinions expressed repre

sent the best |udgment of Core Laboratories Core Laboratones. ro^ever assumes no responsibility and makes no warranty or representations exoress or impiieo. as to the productivity, proper operations, or profitableness ot any oil. gas. coal or 

other mineral, property, well or sana in connection with wn>cn sucn report is used or relied upon tor any reason whatsoever. This report shall not be reproduced except in its entirety, without the written approval of Core Laboratories. 



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

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

R E S U L T S 

JOB NUMBER: 932031 CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE, JR. 

CLIENT I.D : 
DATE SAMPLED : 10/13/93 
TIME SAMPLED : 14:15 
UORK DESCRIPTION...: MW-67 

LABORATORY I.D...: 932031-0005 
DATE RECEIVED : 10/16/93 
TIME RECEIVED : 09:15 
REMARKS : REC'D 3 15 DEGREE C 

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

I 
I 

Chloride ( U n f i l t . ) 

8020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl benzene 
Xylenes 
4-Bromofluorobenzene (surrogate) 

9.5 

ND 
0.9 
ND 
1.1 

98 

0.5 

*1 

0.5 
0.5 
0.5 
0.5 
0 

mg/L 

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

325.2 (1) 

8020 (2) 

Limits (85-115) 

11/01/93 DME 

10/26/93 CLT 

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

PAGE:5 

I *e analyses, opinions or interpretations contained in this report are Daseo upon ooservations ana material supplied by the client tor whose exclusive and confidential use this reoon .nas Deen made. The interpretations or opinions expressed repre

sent the best judgment ot Core Laboratories Core Laboratories, ncwever. assumes no responsibility and makes no warranty or representations eipress or implied, as lo the c^oductivity proper operations, or profitableness ol any oil. gas, coai or 

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



WA 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 
11/05/93 

JOB NUMBER: 932031 CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE, JR. 

CLIENT I.D : 
DATE SAMPLED : / / 
TIME SAMPLED : : 
UORK DESCRIPTION...: METHOD BLANK 

LABORATORY I . D . . . : 932031-0011 
DATE RECEIVED : / / 
TIME RECEIVED : : 
REMARKS : 

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

8020 - AROMATIC VOLATILE ORGANICS 

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

ND 
ND 
ND 
ND 

101 

*1 

0.5 
0.5 
0.5 
0.5 
0 

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

8020 ( 2 ) 

L i m i t s (85-115) 

10/26/93 CLT 

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

PAGE:11 

The analyses, opinions or interpretations contained m this report are based upon observations anc matenai spooned Dy the cnent lor whose exclusive and confidential use this report has been maoe. The interpretations or opinions expressed repre

sent the Desi (ungment ot Core Laboratories. Core Laooratones. ncwevet. assumes no resocrs ou>tv anc -a>es no warranty or representations, express ot implied, as to the producwity. proper operations, or profitableness of any oil. gas, coal or 

other mineral, property, well or sand in connection with which such report is usea or relied upon Tor anv reaso." *natsoever. This report shall not be reproduced except m its entirety, without the written approval ot Core Laboratories. 



WA 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 

JOB 

Q U A L I T Y CONTROL REPORT 
11/05/93 

JOB NUMBER: 932031 CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE, JR. 

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

ANALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPD or TRUE PERCENT ORIGINAL SPIKE PERCENT 
TYPE SUB-TYPE I.D. VALUE (A) VALUE (B) ( |A-B j 3 VALUE RECOVERY VALUE ADDED RECOVERY 

PARAMETER:Chioride ( U n f i l t . ) 
REPORTING LIMIT/DF: 0.5 UNITS:mg/L 

DATE/TIME ANALYZED:11/01/93 07:00 
METHOD REFERENCE :325.2 (1) 

QC BATCH NUMBER:282116 
TECHNICIAN:DME 

BLANK 
BLANK 
BLANK 
BLANK 
STANDARD 
STANDARD 
STANDARD 
STANDARD 
SPIKE 
SPIKE 
SPIKE 
DUPLICATE 
DUPLICATE 
DUPLICATE 

ICB 
CCB 
CCB 
CCB 
ICV/LCS 
CCV 
CCV 
CCV 
MS 
MS 
MS 
MD 
MD 
MD 

931101 
931101 
931101 
931101 
G930930A 
S120 
S120 
S120 
932025-2 
932035-1 
932051-3 
932025-2 
932035-1 
932051-3 

<0. 
<0. 
<0. 
<0. 
48. 

118 
118 
116 
83.8 
55.3 

124 
36.9 

3.1 
80.5 

37.3 
3.1 

81.5 

50.0 
120 
120 
120 

97 
98 
98 
97 

36.9 
3.1 

80.5 

50.0 
50.0 
50.0 

94 
104 
87 

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

I 
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The analyses, opinions or mteroretaio's xnained m this report are oased upon observations and material supp»eo Dv the client tor whose exclusive ano confidential use this repon has Deen made. The mteroretations or opinions expressed repre

sent the best |udgment ot Core Lax/'s-.z-'es Core LaPoratones. however, assumes no responsibility ano makes no warranty or representations, express or implied, as to the productivity, oroper operations or prontaDteness ot any oil. gas. coal or 

other mineral, property, weii or sane -r z c ^ c i o n with which such report is used or reiied upon tor any reason wnatsoever This repon shall not oe reproduced except in its entirety, without Ihe written approval ot Core Laboratories 



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

A Lition.'Dresser Comrwrv 

QUALITY ASSURANCE REPORT 
11-05-93 

CUSTOMER: MARATHON OIL Fi le No.: 932031 

VOLATILE ANALYSIS - DATE AND TIME ANALYZED SUMMARY 

Laboratory 
Sample I.D. Client Sample I.D. Date/Time Sampled Date Received Date/Time Analyzed 

932031-1 MW-41 10-14-93 1215 10-16-93 10-29-93 0404 

932031-2 MW-44 10-14-93 1025 10-16-93 10-29-93 0456 

932031-3 MW-57 10-13-93 1545 10-16-93 10-29-93 0549 

932031-4 MW-60 10-13-93 1145 10-16-93 10-29-93 0642 

932031-5 MW-67 10-13-93 1415 10-16-93 10-29-93 0735 

METHOD BLANK 10-16-93 10-28-93 1914 

10703 East Bethany Drive 
Aurora, Colorado 80014 
Tele. (303) 751-1780 

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

sent the best judgment ot Core Laboratories. Core Laporatones. nowever assumes no responsibility and maKes no warranty or representations express o r -inned. as to t^e productivity, proper operations, or profitableness of any on. gas. coal or 

other mineral, property, well or sand in connection with which sucn report is used or relied upon for any reason whatsoever. This report snail not oe reoroouceo except m us entirety, without the written approval of Core Laboratories. 



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

^ l .non.Dresser a-.r-.̂ ',nv 

QUALITY ASSURANCE REPORT 
11-05-93 

CUSTOMER: MARATHON OIL Fi le No.: 932031 

SURROGATE PERCENT RECOVERY SUMMARY 

Laboratory Sample I.D 

MW-41 

Water 
932031-1 

MW-44 

Water 
932031-2 

MW-57 

Water 
932031-3 

MW-60 

Water 
932031-4 

MW-67 

Water 
932031-5 

VOLATILE ORGANIC COMPOUNDS 

1,2-0ichloroethane (d4) 
Toluene (d8) 
4-Bromofluorobenzene 

107 
105 
106 

118 
116 
111 

103 
98 
95 

103 
100 
95 

112 
101 
97 

10-29-93 
Water 

METHOD BLANK 

VOLATILE ORGANIC COMPOUNDS 

1,2-Dichloroethane (d4) 
Toluene (d8) 
4 -BromofIuorobenzene 

104 
97 
97 

SURROGATE RECOVERIES - ACCEPTANCE CRITERION 

Water Samples SoiI Samples 

VOLATILE ORGANIC COMPOUNDS 

1,2-Dichloroethane (d4) 
Toluene (d8) 
4-Bromofluorobenzene 

76 - 114 % 
88 - 110 % 
86 - 115 % 

70 - 121 % 
81 - 117 % 
74 - 121 % 

10703 East Bethany Drive 
Aurora, Colorado 80014 
Tele. (303) 751-1780 

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

sent trie best ludgment o1 Core Laboratories. Core Laboratories, nowevei ass ies ^o -esoonsioiitiy ana manes no warranty or representations, express or impnea. as to the productivity, proper operations, or profitableness ot any oil, gas. coal or 

other mineral, property, well or sand in connection with whicn sucn report is used o' 'e^ea upon tor any reason whatsoever. This report shall not De reproduced except m its entirety, without tne written approval ot Core Laboratories 



WA 
W e s t e r n A t l a s 
I n t e r n a t i o n a l - r 3'esser Com can-, 

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

QUALITY CONTROL FOOTER 

METHOD REFERENCES 

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

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

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

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

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

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

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

(8) U.S.G.S. Methods For The Determination Of Inorganic Substances In Water And Fluvial Sediments, Book 5, Chapter A 1 , 1985 

(9) Federal Register, Friday, June 7, 1991, (40 CFR Parts 141 and 142) 

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

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

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

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

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

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

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

COMMENTS: Data in QA report may differ from final results due to digestion and/or dilution of sample into analytical ranges. 

The "Time Analyzed" in the QA report refers to the start time of the analytical batch which may not reflect the 

actual time of each analysis. The "Date Analyzed" is the actual date of analysis. 

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

Analyses performed by a subcontract laboratory are indicated on the analytical and/or quality control reports under "Technician1 

using the following codes: 

Subcontract Laboratory Code 

Core Laboratories - Anaheim, CA "AN 

Core Laboratories - Casper, WY *CA 

Core Laboratories - Corpus Christi, TX "CC 

Core Laboratories - Houston, TX "HP 

Core Laboratories - Lake Charles, LA "LC 

Core Laboratories - Long Beach, CA *LB 

Other Subcontract Laboratories "XX Laboratory ID Provided Upon Request 

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

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

The analyses oomKXis or interpretations contained in this report are based upon observations ana material supplied by the client lor whose exclusive and confidential use this repon has been maae T^e interpretations or opinions expressed repre

sent the bes: uccr-.en; Core Laboratories Core Laboratories, however, assumes no resDonsipinrv and makes no warranty or representations, express or implied, as to the productivity, proper operations, or profitableness ot any oil, gas. coal or 

other mtne<at. property, weil or sand in connection with which sucn report is useo or relied upon tot arw reason whatsoever This report shall not be reproduced except in its entirety, witnoui me written apD'Oval ot Core Laboratories. 



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

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

EXPLANATION OF DATA FLAGS 

B - This flag i s used to indicate that an analyte i s present in 
the method blank as well as in the sample. I t indicates 
that the user should consider t h i s when evaluating the 
res u l t s . 

E - This data flag indicates that a sample r e s u l t i s an estimate 
because the concentration exceeded the c a l i b r a t i o n range of 
the instrument. 

J - Indi c a t e s t h a t a value i s an estimate. I t i s used when a 
compound i s determined to be present based on the mass 
sp e c t r a l data, but at a concentration less than the 
p r a c t i c a l q u a n t i t a t i o n l i m i t of the method. This f l a g i s 
also used when estimating the concentration of a t e n t a t i v e l y 
i d e n t i f i e d compound. 

* - Used to indicate matrix interference. 

X - This flag refers the c l i e n t to an included case narrative 
for additional information which may be useful .in data 
evaluation. 

The analyses, opinions or interpretations contained in this report are oaserj upon observations ana material surxn^a Oy the client to' wnose exclusive and confidential use this repon has Deen made. The interpretations or opinions expressed repre

sent the best luogment of Core Laboratories. Core Laboratories, nowever. assumes no resrx>nsonify ana manes no warranty or reoperations express or implied, as lo the Droductivity. proper operations, or Drontableness of any oil, gas. coal or 

other mineral, property, weil or sand in connection with wmch such report i$ used or reitea upon tor any reason wnatsoever This report snail not De reoroducea except in its entirety, without the written approval ot Core Laboratories. 





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

Client Marathon Oil Company 

P.O. Box 552 

Midland, Texas 79702 

Attn: Bob Menzie 

Project Indian Basin Gas Plant 

Client No. 26546001 

Report No. M3-11-104 

Report Date 11/19/93 16:16 

Date Sampled 10/10/93 11/10/93 

Sample Type Water 

P.O. # 

Sampled By SwL Field Services 

Transported by SwL Field Services 

Date Received 11/11/93 

Lab No. Sample Iden t i f i ca t i on 

M3-11-104-01 I n i t i a l Oecon Water Well 

M3-11-104-02 MW-71 

M3-11-104-03 Equipment Blank #1 
M3-11-104-04 MW-66 

M3-11-104-05 Equipment Blank #2 

M3-11-104-06 MW-64 

M3-11-.104-07 Equipment Blank #3 
M3-11-104-08 MW-70 

Reviewed By 

SOUTHWESTERN LABORATORIES 

ALLAN B. JOHNSTON 



SOUTHWESTERN LABORATORIES 

Order # M3-11-104 

11/19/93 16:16 

Client: Marathon Oil Company 

Sample Description: I n i t i a l Decon Water Well Lab No: 01A 

Test Description: BTEX - WATER SAMPLE Method: EPA 602 

Collected: 11/10/93 10:00 

Page 2 

TEST RESULTS BY SAMPLE 

Test Code: BTEX W 

Date Started 11/15/93 

Detection Limit 0.004 

Method EPA 602 

Compound 

BENZENE 

TOLUENE 

ETHYLBENZENE 

XYLENES 

Analyst 

Units 

Results 

< 0.004 

< 0.004 

< 0.004 

RBB 

mg/L 

< 0.004 

Sample Description: MW-71 

Test Description: BTEX - WATER SAMPLE 

Collected: 11/10/93 10:20 

Date Started 11/15/93 Analyst 

Detection Limit 0.004 Units 

Method EPA 602 

Lab No: 02A 

Method: EPA 602 Test Code: BTEX W 

RBB 

mg/L 

Compound 

BENZENE 

TOLUENE 

ETHYLBENZENE 

XYLENES 

Results 

< 0.004 

< 0.004 

< 0.004 

< 0.004 



SOUTHUESTERM LABORATORIES 

Order # M3-11-104 Page 3 

11/19/93 16:16 TEST RESULTS BY SAMPLE 

Client: Marathon Oil Company 

Sample Description: Equipment Blank #1 Lab No: 03A 

Test Description: BTEX - WATER SAMPLE Method: EPA 602 

Collected: 10/10/93 11:18 

Test Code: BTEX W 

Date Started 

Detection Limit 

Method 

11/15/93 

0.004 

EPA 602 

Analyst 

Units 
RBB 

mg/L 

Compound 

BENZENE 

Results 

< 0.004 

TOLUENE < 0.004 

ETHYLBENZENE 

XYLENES 

< 0.004 

< 0.004 

Sample Description: MW-66 Lab No: 04A 

Test Description: BTEX - WATER SAMPLE Method: EPA 602 

Collected: 11/10/93 12:15 
Test Code: BTEX W 

Date Started 11/15/93 Analyst RBB 

Detection Limit 0.004 Units mg/L 

Method EPA 602 

Compound 

BENZENE 

TOLUENE 

ETHYLBENZENE 

XYLENES 

Results 

< 0 004 

< 0 004 

< 0 004 

< 0.004 



SOUTHWESTERN LABORATORIES 

Order # M3-11-104 

11/19/93 16:16 

Client: Marathon Oil Company 

Page 4 

TEST RESULTS BY SAMPLE 

Sample Description: Equipment Blank #2 

Test Description: BTEX - WATER SAMPLE 

Collected: 11/10/93 13:14 

Lab No: 05A 

Method: EPA 602 Test Code: BTEX W 

Date Started 11/15/93 

Detection Limit 0.004 

Method EPA 602 

Analyst 

Units 

RBB 

mg/L 

Compound 

BENZENE 

TOLUENE 

ETHYLBENZENE 

XYLENES 

Results 

< 0.004 

< 0.004 

< 0.004 

< 0.004 

Sample Description: MW-64 

Test Description: BTEX - WATER SAMPLE 

Collected: 11/10/93 14:16 

Lab No: 06A 

Method: EPA 602 Test Code: BTEX W 

Date Started 11/15/93 

Detection Limit 0.004 

Method EPA 602 

Analyst 

Units 

RBB 

mg/L 

Compound 

BENZENE 

TOLUENE 

ETHYLBENZENE 

XYLENES 

Results 

< 0.004 

< 0.004 

< 0.004 

< 0.004 



SOUTHIESTERN LABORATORIES 

Order # M3-11-104 

11/19/93 16:16 

Client: Marathon Oil Company 

Sample Description: Equipment Blank #3 

Test Description: BTEX - WATER SAMPLE 

Collected: 11/10/93 15:14 

Date Started 11/18/93 

Detection Limit 0.004 

Method EPA 602 

Compound 

BENZENE 

TOLUENE 

ETHYLBENZENE 

XYLENES 

Analyst 

Units 

Results 

< 0.004 

< 0.004 

< 0.004 

< 0.004 

Sample Description: MW-70 
Test Description: BTEX - WATER SAMPLE 

Collected: 11/10/93 16:30 

Date Started 11/18/93 Analyst 

Detection Limit 0.004 Units 

Method EPA 602 

Compound 

BENZENE 

TOLUENE 

ETHYLBENZENE 

XYLENES 

Results 

< 0.004 

< 0.004 

< 0.004 

0.04 

Page 5 

TEST RESULTS BY SAMPLE 

Lab No: 07A 

Method: EPA 602 Test Code: BTEX W 

RBB 

mg/L 

Lab No: 08A 
Method: EPA 602 Test Code: BTEX W 

RBB 

mg/L 





APPENDIX C 

BENZENE CONCENTRATION IN GROUNDWATER VS. TIME GRAPHS 
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APPENDIX D 

RANCHER WELL, PLANT WELL, AND SPRING MONTHLY LABORATORY REPORTS 

(OCTOBER) 
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L A B O R A T O R Y T E S T S 

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

(JOB NUMBER: 932031 

t 
CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE, JR. 

llIENT I.D 
jffATE SAMPLED : 10/14/93 
TIME SAMPLED : 07:45 

mtOR< DESCRIPTION...: SU-1 

LABORATORY I . D . . . : 932031-0006 
DATE RECEIVED : 10 /16/93 
TIME RECEIVED : 09:15 
REMARKS : REC'D a 15 DEGREE C 

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

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

]8020 - AROMATIC VOLATILE ORGANICS 

• Benzene 
I Toluene 
j E thy l benzene 
I Xylenes 

4-Bromof luorobenzene ( s u r r o g a t e ) 

t 
I 
i 
II 
I 

21.3 

ND 
ND 
ND 
ND 

97 

0.5 

*1 

0.5 
0.5 
0.5 
0.5 
0 

mg/L 

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

325.2 ( 1 ) 

8020 ( 2 ) 

L i m i t s (85 -115) 

11/01/93 DME 

10/26/93 CLT 

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

I 
PAGE:6 

The analyses, opinions or interpretations contained in this recoct are cased uoon ODservalions and material supplied bv ine client tor whose exclusive ana certoential use this reoorl nas Deen made. The interpretations or opinions expressed repre

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

other mineral, property, well or sand in connection with which such report is used or relied upon lor any reason whatsoever. This report shall not be reproduced except in its entirety, without the written approval ot Core Laboratories. 
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C O R E L A B O R A T O R I E S 

i 

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

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

IJOB NUMBER: 932031 CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE, JR. 

JLIENT I.D : 
BATE SAMPLED : 10/14/93 

TIME SAMPLED : 08:16 
|^ORK DESCRIPTION...: #1 LYMAN 

ITEST DESCRIPTION 

• h l o r i d e (Unf i I t . ) 

|S020 - AROMATIC VOLATILE ORGANICS 

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

LABORATORY I . D . . . : 932031-0007 
DATE RECEIVED : 10 /16 /93 
TIME RECEIVED : 09:15 
REMARKS : REC'D 3 15 DEGREE C 

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

14.6 

ND 
ND 
ND 
ND 

99 

0.5 

M 

0.5 
0.5 
0.5 
0.5 
0 

mg/L 

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

325.2 ( 1 ) 

8020 ( 2 ) 

L i m i t s (85 -115) 

11/01/93 DME 

10/26/93 CLT 

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

I 
PAGE:7 

The analyses, opinions of interpretations contained in this reoor are cased upon observations ano material supplied by the client for whose exclusive and contioential use this report has been made. The interpretations or opinions expressed repre

sent the best (udgment ot Core Laboratories. Core Laboratories, nowever. assumes no responsibility and makes no warranty or representations, express or imoiied. as to ine productivity, proper operations, or profitableness ot any oit. gas. coai or 

other mineral, property, well or sand in connection with wnicn sucn report e used or relied upon (or any reason whatsoever. This report shall noi be reproduced except m its entirety, withoul the written approval of Core Laboratories-



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

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 R E S U L T S 

11/05/93 

jJOB NUMBER: 932031 CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE, JR. 

ILIENT I.D : 
lATE SAMPLED : 10/1 A/93 
|TIME SAMPLED : 08:45 
3RK DESCRIPTION...: #2 ARROYO 

LABORATORY I.D...: 932031-0008 
DATE RECEIVED : 10/16/93 
TIME RECEIVED : 09:15 
REMARKS : REC'D 3 15 DEGREE C 

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

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

|8020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl benzene 
Xylenes 
4-Bromofluorobenzene (surrogate) 

10.3 

ND 
ND 
ND 
ND 

114 

0.5 

*1 

0.5 
0.5 
0.5 
0.5 
0 

mg/L 

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

325.2 (1) 

8020 (2) 

Limits (85-115) 

11/01/93 DME 

10/26/93 CLT 

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

I 
PAGE:8 

The analyses, opinions or interpretations remained m ihis report are Pased upon oPservations and material supplied ov me cuent tor wnose exclusive and confidential use this report has been made The interpretations or opinions expressed repre

sent the best judgment dt Core LaboratPnes. Core Laboratones, however, assumes no responsibility and maKes no warranty or representations, express or implied, as to the productivity, proper operations, or profitableness of any oii. gas, coal or 

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



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

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

I JOB NUMBER: 932031 CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE, JR. 

CLIENT I .D : 

LATE SAMPLED : 10/14/93 
I TIME SAMPLED : 0 9 : 1 0 
VORK DESCRIPT ION. . . : #3 BIEBBLE 

LABORATORY I . D . . . : 932031-0009 
DATE RECEIVED : 10/16/93 
TIME RECEIVED : 09:15 
REMARKS : REC'D 3 15 DEGREE C 

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

Chloride ( U n f i l t . ) 

S8020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl benzene 
Xylenes 
4-Bromofluorobenzene (surrogate) 

10.4 

ND 
ND 
ND 
ND 

110 

0.5 

*1 

0.5 
0.5 
0.5 
0.5 
0 

mg/L 

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

325.2 (1) 

8020 (2) 

Limits (85-115) 

11/01/93 DME 

10/26/93 CLT 

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

PAGE:9 

T^e analyses, opinions of interpretations coramec in mis repon: are Dased upon observations and material supplied by tne client tor wnose exclusive and confidential use This report nas been made. The interpretations ty conions expressed repre

sent the best judgment ot Core LaDoratooes Core Laboratories, nowever. assumes no responsibility and makes no warranty or representations, express pr implied, as to ine productivity, proper operations, or proniar>eness ot any on. gas. coal or 

other mineral, property, well or sand in coonecDon with which such repon is used Of relied upon tor any reason whatsoever This repon shall not be reproduced except in its entirety, without the written approval ot Core Laooratones. 



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 

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

R E S U L T S 

JOB NUMBER: 932031 CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE, JR. 

CLIENT I.D : 
BATE SAMPLED : 09/21/93 
(TIME SAMPLED : 09:05 
WORK DESCRIPTION : TRIP BLANK 

LABORATORY I .D . . . : 932031-0010 
DATE RECEIVED : 10/16/93 
TIME RECEIVED : 09:15 
REMARKS : REC'D 3 15 DEGREE C 

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

! 

0̂20 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl benzene 
Xylenes 
4-Bromofluorobenzene (surrogate) 

ND 
ND 
ND 
ND 

103 

*1 

0.5 
0.5 
0.5 
0.5 
0 

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

8020 (2) 

Limits (85-115) 

10/26/93 CLT 

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

PAGE:10 

"'-e analyses opinions or interpretations contained in this report are Dased upon observations anc -aterai suooiied bv Ihe client tor whose exclusive and confidential use this report has been mace The interpretations or opinions expressed repre

sent the best jijogment ot Core Laboratories. Core Laboratones. however, assumes no resoonsowtv and manes no warranty or representations, express or implied, as to (he producirviry. oroper operations, or profitableness ot anv oil, gas, coal or 

other mineral, property, well or sand in connection with which such report is used or reneo uoon tor anv reason whatsoever. This report shall not be reproduced except in its entirety, without the written approval of Core Laboratories. 
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RANCHER WELL, PLANT WELL, AND SPRING MONTHLY LABORATORY REPORTS 

(NOVEMBER) 



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 
11/29/93 

R E S U L T S 

JOB NUMBER: 932203 CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE, JR. 

"LIENT I.D : 
DATE SAMPLED : 11/10/93 
TIME SAMPLED : 10:26 
ORK DESCRIPTION...: SW-1 

LABORATORY I.D...: 932203-0001 
DATE RECEIVED : 11/12/93 
TIME RECEIVED : 10:42 
REMARKS : 

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

Chloride ( U n f i l t . ) 

8020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl benzene 
Xylenes 
4-Bromofluorobenzene (surrogate) 

516 

ND 
ND 
ND 
ND 
96 

1.5 

*1 

0.5 
0.5 
0.5 
0.5 
0 

mg/L 

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

325.2 (1) 

8020 (2) 

Limits (85-115) 

11/17/93 DME 

11/17/93 CLT 

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

PAGE:1 

T"e analvses. opmions or interrelations contained in this report are cased uoon Denervations ana material suopi-ea oy tne client tor whose exclusive ana comoenrai -̂ se this reoon has oeen maoe The interpretations or opinions expressed repre

sent the best judgment ot Core Laboratories Core Laboratories, however assumes no responsibility and maK.es no warranty or representations, express or impied as to the oroductrvity, proper pperalions. or provableness ol any oil- gas. coal or 

other mineral, oroperty. well or sand in connection with which such report is used or relied upon lor any reason whatsoever This report shall not be reproduced except in its entirety, without the written apprpval ot Core Laboratories 



I 
I 
I 
I 

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

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

L A B O R A T O R Y T E S T S R E S U L T S 
11/29/93 

JOB NUMBER: 932203 CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE, JR. 

•CLIENT I.D 
[DATE SAMPLED : 11/10/93 
ITIME SAMPLED : 13:23 
WORK DESCRIPTION...: #1 LYMAN 

LABORATORY I.D...: 932203-0002 
DATE RECEIVED : 11/12/93 
TIME RECEIVED : 10:42 
REMARKS : 

1TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

i l u 

I 

(Chloride ( U n f i I t . ) 

!|8020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl benzene 
Xylenes 
4-Bromofluorobenzene (surrogate) 

482 

ND 
ND 
ND 
ND 
96 

1.5 

*1 

0.5 
0.5 
0.5 
0.5 
0 

mg/L 

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

325.2 (1) 

8020 (2) 

Limits (85-115) 

11/17/93 DME 

11/17/93 CLT 

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

PAGE:2 

r he analyses, opinions of interDretahons cortaineo m tms repon are based upon oDservalions and material supplied Oy tne client tor wnose exclusive and confidential use tnis reppn has been made. The mtenxetatons or conions expressed repre

sent the best rudgment ot Core Laooratones Core Laboratories, however, assumes no responsibility ano makes no wananry or representatons, express pr implied, as to the productivity, prpper eperalions. or protrraoteness ot any oil. gas. coal or 

other mineral, property, well or sano n cormecnon with wn.cn such reppn is used or relied upon tor any reason whatsoever This repon shall not be reproduced except in its entirety, without the written approval ot Core Lacoratories. 



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 
11/29/93 

JOB NUMBER: 932203 CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE, JR. 

LIENT I.D : 
ATE SAMPLED : 11/10/93 
TIME SAMPLED : 13:45 
ORK DESCRIPTION...: #2 ARROYO 

LABORATORY I.D...: 932203-0003 
DATE RECEIVED : 11/12/93 
TIME RECEIVED : 10:42 
REMARKS : 

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

"h lor ide ( U n f i I t . ) 

8020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl benzene 
Xylenes 
4-Bromofluorobenzene (surrogate) 

493 

ND 
ND 
ND 
ND 
94 

1.5 

*1 

0.5 
0.5 
0.5 
0.5 
0 

mg/L 

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

325.2 (1) 

8020 (2) 

Limits (85-115) 

11/17/93 DME 

11/17/93 CLT 

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

PAGE:3 

The analyses, opinions oi intefprelatkjns contained in tms repon are pasea upon observations ano material supplied Dy the client io> .nose exclusive ana contKjentiai use this reppn nas peen made The interpolates or opinions eipressed repre

sent the Pest ludgment ot Core Laooratones. Core Laboratories, however, assumes no resppnsipility and makes no warranty or representations, express or implied as lo tne productivity, prpper operalipns. or protitaoleness ot any oil. gas. coal or 

other mineral- property, well cn sand in connection witn which sucn tepprt is used or relied upon tor any reason whatsoever This report snail not be reproduced except in its entirety, witnoul the written approval ot Core Laboratories 



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

[ L A B O R A T O R Y T E S T S R E S U L T S 
11/29/93 

JOB NUMBER: 932203 CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE, JR. 

ICLIENT I.D : 
JDATE SAMPLED : 10/21/93 
JTIME SAMPLED : : 
lUORK DESCRIPTION...: TRIP BLANK 

LABORATORY I.D...: 932203-0004 
DATE RECEIVED....: 11/12/93 
TIME RECEIVED....: 10:42 
REMARKS : 

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

|8020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl benzene 
Xylenes 
4-Bromofluorobenzene (surrogate) 

ND 
ND 
ND 
ND 

96 

*1 

0.5 
0.5 
0.5 
0.5 
0 

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

8020 (2) 

Limits (85-115) 

11/17/93 CLT 

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

PAGE:4 

The analyses, oorrxons of interpretations contained in this reoort are based upon observations and material suooiied bv tne client tor wnose exclusive ana contaential use this reoon has oeer -naoe The interpretations or opinrons expressed reore-

sent me Dest xjdoment ot Core Laboratories. Core Laboratones. hpwever, assumes ne resoonsipilirv and manes nd warranty or representations, express or implied as to the oroductrvitv proper operations, or profitableness ot any oil. gas. coal or 

other mineral orooenv. wen or sand in connection with whrch such repon is used or relied upon for any reason whatsoever This reoort shall not be reproduced except in its entirety without the written approval ot Core Laboratories. 



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

LABORATORY T E S T S 
11/29/93 

R E S U L T S 

ATTN: BOB MENZIE, JR. 

LABORATORY I . D . . . : 932203-0005 

DATE RECEIVED : / / 
TIME RECEIVED : : 
REMARKS : 

JOB NUMBER: 932203 CUSTOMER: 

LIENT I.D : 
ATE SAMPLED : / / 

TIME SAMPLED : : 
ORK DESCRIPTION...: METHOD BLANK 

MARATHON OIL COMPANY 

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

020 - AROMATIC VOLATILE ORGANICS 

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

ND 
ND 
ND 
ND 

96 

M 

0.5 
0.5 
0.5 
0.5 
0 

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

8020 (2 ) 

L i m i t s (85-115) 

11 /16 /93 CLT 

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

PAGE:5 

The analyses, opinions o> inieroretations contained m this repon are based upon observations ano mate'* Suocxieci ov the client tor whose exclusive ana confidential use this reoon nas Deen made T^e interpretations or opinions expressed repre

sent the Dest ludqment of Core Laooratones. Core Laooratones, nowever, assumes no responsibility ana r^a^es no warranty or representations, express or implied, as to Ihe productivity, proper operations, or profitableness ot any oil. gas, coal or 

olher mineral, property weil or sand m connection with which such report is used or relied upon lor anv reason whatsoever This repon shall not be reproduced except in its entirety, without the written approval ot Core Laboratories. 



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

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

C Q U A L I T Y CONTROL REPORT 
11/29/93 

JOB NUMBER: 932203 CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE, JR. 

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

ANALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPD or TRUE PERCENT ORIGINAL SPIKE PERCENT 
TYPE SUB-TYPE I .D. VALUE (A) VALUE (B) (|A-B|) VALUE RECOVERY VALUE ADDED RECOVERY 

PARAMETER:Chioride (Unfilt.) 
{REPORTING LIMIT/DF: 0.5 UNITS:mg/L 

DATE/TIME ANALYZED:11/17/93 12:10 
METHOD REFERENCE :325.2 (1) 

QC BATCH NUMBER:283347 
TECHNICIAN:DME 

ICB 
CCB 
CCB 
ICV/LCS 
CCV 
CCV 
MS 
MS 
MD 
MD 

931117 
931117 
931117 
G930930A 
S80.0 
S80.0 
932224-7 
932224-12 
932224-7 
932224-12 

<0.5 
<0.5 
<0.5 
48.3 
81.1 
85.5 
62.6 
64.8 
13.8 
14.6 

14.3 
14.3 

50 0 97 
80 0 101 
80 0 107 

13.8 
14.6 

50.0 
50.0 

98 
100 

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

PAGE:6 

"he analyses, opinions or interpretatiens cpntainec in this reppn are oaseo upon ooservations ana material suooiiea bv tne client tor whose exclusive ana con'oenar use this reoon has been maae. The interpretations or opinions expresseo repre

sent tne best luogmem ol Core Laboratories. Core Laooratones. however, assumes no responsibility ana maKes no warranty or representations, exotess or ,mt>«a as to the productivity, proper operations, or profitableness ol any on. gas. coal or 

other mmeral, property, well or sand in connection with which such report is used or relied uodn lor any reason whatsoever This report shall not be reotoouceo except <n its entirety, without the wnnen approval ot Core Laooratones 



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

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

Q U A L I T Y C O N T R O L 
11/29/93 

FOOTER 

(1) EPA 600/4-79-020, Methods For Chemical Analysis Of Water And Wastes, March 1983 
(2) EPA SW-846, Test Methods For Evaluating Solid Waste, Third Edition, November 1986 
(3) Standard Methods For The Examination Of Water And Wastewater, 17th Edition, 1989 
(4) EPA 600/4-80-032, Prescribed Procedures For Measurement Of Radioactivity In Drinking Water, August 1980 
(5) EPA 600/8-78-017, Microbiological Methods For Monitoring The Environment, December 1978 
(6) Federal Register, July 1, 1990 (40 CFR Part 136) 
(7) EPA 600/4-88-039, Methods For The Determination Of Organics Compounds In Drinking Water, December 1988 
(8) U.S.G.S. Methods For Determination Of Inorganic Substances In Water And Fluvial Sediments, Book 5, 
(9) Federal Register, Friday, June 7,1991 ( 40 CFR Parts 141 & 142 ) 
(10) Standard Methods For The Examination Of Water And Wastewater, 16th Edition, 1985 
(11) ASTM, Section 11 Water And Environmental Technology, Volume 11.01 Water (1), 1991 
(12) Methods Of Soil Analysis, American Society Of Agronomy, Agronomy No. 9, 1965 
NC = Not Calculable Due To Value(s) Lower Than The Detection Limit 
COMMENTS: Data in QA report may differ from final results due to digestion and/or dilution of sample into analytical ranges. 

The "Time Analyzed" in the QA report refers to the start time of the analytical batch which may not reflect 
the actual time of each analysis. The "Date Analyzed" is the actual date of analysis. 

Chapter A1, 1985 

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

PAGE:7 

. e analyses, opinions or interpretations contained in this reppn are caseo upon observations ana material suootiea bv the client tor whose exclusive ana conteentiai use this repon nas been maae rne mteroretatmns or opinions expressed repre

sent the best ludqment dt Cpre Laboratories Core Laboratories, however assumes no resopnsipnity and manes ne warranty pr representatiens. express or implreo. as to the productivity, proper operations, or profitableness ot any oil. gas. coal or 

other mineral, properly, well or sand in connect*™ with when sucn repon B usee or reuea upon lor any reason whatsoever This reoort shall not be teoroducea exceot in its entirety, without the written approval ot Core Labpratpnes, 
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RANCHER WELL, PLANT WELL, AND SPRING MONTHLY LABORATORY REPORTS 

(DECEMBER) 



AnalyticalTechnologies, Inc. 

CLIENT 
•PROJECT # 
J R O J E C T NAME 

MARATHON OIL COMPANY 
(NONE) 

INDIAN BASIN REMEDIATION 

ATI I.D.: 
312321 

DATE RECEIVED: 12/07/93 

REPORT DATE : 12/29/93 

ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED 

01 
02 
03 
04 
05 
06 

SW-1 
#1 LYMAN 
#1 LYMAN DUP 
#1 LYMAN DUP2 
#2 ARROYO 
TRIP BLANK 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

12/06/93 
12/06/93 
12/06/93 
12/06/93 
12/06/93 
12/01/93 

TOTALS 

MATRIX # SAMPLES 

AQUEOUS 6 

ATI STANDARD DISPOSAL PRACTICE 

fhe samples from t h i s p roject w i l l be disposed of i n t h i r t y (30) days from the 
ate of t h i s report. I f an extended storage period i s required, please contact 

our sample control department before the scheduled disposal date. 

I 



^ 4 AnalyticalTechnologies, Inc. 2709-D Pan American Freewav NE Albuauerque. NM 87107 
Phone (505) 344-3777 FAX (505) 344-4413 

ATI I.D. 312321 

December 29, 1993 

Marathon O i l Company 
P.O. Box 552 

Midland, TX 79702-0552 

Project Name/Number: INDIAN BASIN REMEDIATION 

A t t e n t i o n : Robert Menzie 
On 12/07/93, A n a l y t i c a l Technologies, I n c . , (ADHS License No. 
AZ0015), received a request t o analyze aqueous samples. The 
samples were analyzed w i t h EPA methodology or equivalent methods. 
The r e s u l t s of these analyses and the q u a l i t y c o n t r o l data, which 
f o l l o w each set of analyses, are enclosed. 

EPA Method 8 02 0 analyses were performed by A n a l y t i c a l 
Technologies, I n c . , Albuquerque, NM. 

A l l other analyses were performed by A n a l y t i c a l Technologies, 
Inc., 9830 S. 51st S t r e e t , Suite B-113, Phoenix, AZ. 

I f you have any questions or comments, please do not h e s i t a t e t o 
contact us a t (505) 344-3777. 

L e t i t i a Krakowski, Ph.D. 
Project Manager Laboratory Manager 

Ph.D. 

MR: j d 

Enclosure 

Corporate Offices: 5550 Morehouse Drive San Diego. CA 92121 (619) 458-9141 



AnalyticalTechnologies, Inc. 
GENERAL CHEMISTRY RESULTS 

A T I I . D . : 312321 

CLIENT : MARATHON OIL COMPANY DATE RECEIVED : 12/07/93 
PROJECT # : (NONE) 
PROJECT NAME : INDIAN BASIN REMEDIATION REPORT DATE : 12/29/9 3 

PARAMETER UNITS 01 02 03 04 05 

CHLORIDE (EPA 325.2) MG/L 20 14 15 4400 10.7 
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GENERAL CHEMISTRY - QUALITY CONTROL 

I 

L I ENT 
"PROJECT # 
PROJECT NAME 

MARATHON OIL COMPANY 
(NONE) 
INDIAN BASIN REMEDIATION ATI I.D. : 312321 

PARAMETER 
SAMPLE 

UNITS ATI I.D. RESULT 
DUP. SPIKED SPIKE % 
RESULT RPD SAMPLE CONC REC 

CHLORIDE 
HLORIDE 

I 
I 
I 
I 
I 
I 
I 
I 
I 

Recovery = (Spike Sample Result 

Spike Concentration 

MG/L 31265302 16 16 
MG/L 31232105 10.7 9.8 

0 35 20 95 
9 20.7 10.0 100 

Sample Re s u l t ) 
X 100 

tPD ( R e l a t i v e Percent Difference) = (Sample Result - Duplicate Result) 
X 100 

I 
I 
I 

Average Result 
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J j ^ AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

: E S T 
: L I E N T 

PROJECT # 
PROJECT NAME 

BTEX (EPA 8 020) 
MARATHON OIL COMPANY 
(NONE) 
INDIAN BASIN REMEDIATION 

A T I I . D . 312321 

I 
I 

SAMPLE DATE DATE DATE DIL. 
I.D. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

r 
01 

SW-1 AQUEOUS 12/06/93 NA 12/09/93 1 
02 #1 LYMAN AQUEOUS 12/06/93 NA 12/09/93 1 
05 #2 ARROYO AQUEOUS 12/06/93 NA 12/09/93 1 

' 06 TRIP BLANK AQUEOUS 12/01/93 NA 12/09/93 1 

ARAMETER UNITS 01 02 05 06 

UG/L <0.5 <0. 5 <0. 5 <0. 5 
UG/L <0. 5 <0.5 <0. 5 <0. 5 
UG/L <0.5 <0. 5 <0.5 <0.5 
UG/L <0.5 <0.5 <0.5 <0.5 

100 95 98 100 

BENZENE 
•jTOLUENE 
•ETHYLBENZENE 
^TOTAL XYLENES 

I ROMOFLUOROBENZENE (%) 
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GAS CHROMATOGRAPHY RESULTS 

REAGENT BLANK 

D. 
JTEST 
•BLANK I 
C L I E N T 

PROJECT # 

JROJECT NAME 

P A R A M E T E R 

BTEX (EPA 8020) 
120993 
MARATHON OIL COMPANY 
(NONE) 
INDIAN BASIN REMEDIATION 

ATI I.D. 
DATE EXTRACTED 
DATE ANALYZED 
DILUTION FACTOR 

312321 
NA 
12/09/93 
1 

UNITS 

I 
ENZENE 
OLUENE 
THYLBENZENE 
OTAL XYLENES 

UG/L 
UG/L 
UG/L 
UG/L 

BROMOFLUOROBENZENE (%) 

<0.5 
<0. 5 
<0.5 
<0. 5 

100 
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| AnalyticalTechnologies, Inc. 

I 
GAS CHROMATOGRAPHY - QUALITY CONTROL 

| MSMSD 
TEST : BTEX (EPA 8020) ATI I.D. : 312321 
B-1SMSD # : 31232001 DATE EXTRACTED: NA 
•ZLIENT : MARATHON OIL COMPANY DATE ANALYZED : 12/09/93 
PROJECT # : (NONE) SAMPLE MATRIX : AQUEOUS rROJECT NAME: INDIAN BASIN REMEDIATION REF. I.D. : 31232001 

UNITS : UG/L SAMPLE CONC SPIKED % DUP DUP 
'ARAMETERS RESULT SPIKE SAMPLE REC SPIKE % REC RPD 

BENZENE <0.5 10 11 110 11 110 0 

BOLUENE <0.5 10 11 110 11 110 0 

THYL BENZENE <0.5 10 11 110 11 110 0 
TOTAL XYLENES 0.5 3 0 3 2 105 3 3 108 3 

(Spike Sample Result - Sample Result) 
Recovery = X 100 

Spike Concentration 

(Sample Result - Duplicate Result) 

Average Result 
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APPENDIX E 

STATE ENGINEER'S FLUID RECOVERY REPORTS 



Mid-Continent Region 
Production United States 

M a r a t h o n PO. BOX 552 
/ J » l \ n i , r Midland, TX 79702-0552 
YMARATHONy U i l C o m p a n y Telephone 915/682-1626 

November 5, 1993 

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

Re: Indian Basin Remediation Project 

Dear Mr. Marr: 

The following table indicates the recorded meter readings for f l u i d removed from 
the Lower Queen monitoring wells as of Monday, November 1, 1993. Cumulative 
Lower Queen f l u i d removal through that date is 25.574.621 gallons. 

MONITORING 
WELL 

METER 
SERIAL 
NUMBER 

INIT'L 
METER 
START 

11/1/93 
METER 
READING 

FLUID REMOVED 
(Gal) 

PER-WELL 
FLUID 
REMOVED 
(Gal) 

MW-58 
(BH-84) 

10239118 0 4279656 4,279,656 
26.9221 

4,306,578 

MW-59 
(BH-85) 

10259114 0 85871* 3,606,582 
83.4541 

3,690,036 

W-61A 
(BH-87A) 

10239116 0 4082834 4,082,834 
46.5781 

84,2722 

4,213,684 

MW-62 
(BH-88) 

10239115 0 2868946 2,868,946 
193,9313 

62.6221 

3,125,499 

MW-65A 
(BH-91A) 

10239117 0 6271444 6,271,444 
39.7741 

6,311,218 

MW-68 
(BH-94) 

02209213 122618 1566148 1,443,530 
2,484,0761 

3,927,606 

LOWER QUEEN TOTAL 25,574,621 Gallons 

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

A subsidiary of USX Corporation 



Indian Basin Remediation Project 
Page 2 

The following table indicates the meter readings f o r f l u i d removed from Shallow 
zone monitoring wells under permit RA-8015 as of Monday, November 1, 1993. The 
cumulative shallow f l u i d removal through that date i s 654.122 gallons. 

MONITORING 
WELL 

METER 
SERIAL 
NUMBER 

INIT'L 
METER 
START 

11/01/93 
METER 
READING 

FLUID 
REMOVED 
(Gal) 

PER-WELL 
FLUID 
REMOVED 
(Gal) 

MW-1 6.7131 6,713 

MW-13 02209212 98236.2 131826.0 33,589.8 
115,9111 149,501 

MW-14 02209214 0 398204.3 398,2041 

1871 398,391 

MW-21 1891 189 

MW-3 5 02209212 188.8 98.3031 98,303 

MW-69 4202 

*604.81 

1025 

SHALLOW TOTAL 654,122 Gallons 

Previously metered recovered volumes. 
2 Well is pumped o f f once or twice daily and gauged i n portable fiberglass 

tank. 
* Corrected f l u i d removed. 

Please note the above tables have been revised to show only the meter s e r i a l 
numbers and readings for the meters currently i n s t a l l e d on each well. Earlier 
readings from meters that have been replaced or switched to other wells have 
been summarized as "previously metered recovered volumes" to simplify the tables 
and associated footnotes. 

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

Sincerely, 

Robert'K'J. Menzie!,/Jr. 

RJM939115/nrt 

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



Mid-Continent Region 
Production United States 

M\ M a r a t h o n PO. BOX 552 
) f l i l r n m n a n u Midland, TX 79702-0552 

v»"«™°-/ U " c o m p a n y Telephone 915/682-1626 

December 10, 1993 

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

Re: Indian Basin Remediation Project 

Dear Mr. Marr: 

The following table indicates the recorded meter readings for f luid removed from 
the Lower Queen monitoring wells as of Monday, December 6, 1993. Cumulative 
Lower Queen f l u i d removal through that date i s 26.840.745 gallons. 

MONITORING 
WELL 

METER 
SERIAL 
NUMBER 

INIT'L 
METER 
START 

12/6/93 
METER 
READING 

FLUID REMOVED 
(Gal) 

PER-WELL 
FLUID 
REMOVED 
(Gal) 

MW-58 
(BH-84) 

10239118 0 4493253 4,493,253 
26.9221 

4,520,175 

MW-59 
(BH-85) 

10259114 0 88153.5* 3,702,447 
83.4541 

3,785,901 

W-61A 
(BH-87A) 

10239116 0 4260993 4,260,993 
130,8501 

4,391,843 

MW-62 
(BH-88) 

10239115 0 3120082 3,120,082 
256,5531 

3,376,635 

MW-65A 
(BH-91A) 

10239117 0 6532108.3 6,532,108 
39.7741 

6,571,882 

MW-68 
(BH-94) 

02209213 122618 1710233 1,710,233 
2.484.0761 

4,194,309 

LOWER QUEEN TOTAL 26,840,745 Gallons 

* Metered units are barrels. 
1 Previously metered recovered volumes. 

A subsidiary ot USX Corporation 



The following table indicates the meter readings for f l u i d removed from Shallow 
zone monitoring wells under permit RA-8015 as of Monday, December 6, 1993. The 
cumulative shallow f l u i d removal through that date i s 723.775 gallons. 

MONITORING 
WELL 

METER 
SERIAL 
NUMBER 

INIT'L 
METER 
START 

12/06/93 
METER 
READING 

FLUID 
REMOVED 
(Gal) 

PER-WELL 
FLUID 
REMOVED 
(Gal) 

MW-1 6.7131 6,713 

MW-13 02209212 98236.2 200858 102,622 
115,9111 218,533 

MW-14 02209214 0 398204.3 398,2041 

1871 398,391 

MW-21 1891 189 

MW-35 02209212 188.8 98.3031 98,303 

MW-69 621.62 

1024.81 1,646.4 

SHALLOW TOTAL 723,775 Gallons 

Previously metered recovered volumes. 
Well i s pumped o f f once or twice d a i l y and gauged i n portable fiberglass 
tank. 

Please note the above tables have been revised to show only the meter s e r i a l 
numbers and readings for the meters currently i n s t a l l e d on each w e l l . Earlier 
readings from meters that have been replaced or switched to other wells have 
been summarized as "previously metered recovered volumes" to simplify the tables 
and associated footnotes. 

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

RJM93121/nrt 

xc: R. A. Biernbaum - Midland 
C. M. Schweser - IBGP, Lakewood 



Mid-Continent Region 
Production United States 

Marathon 
\ MARATHON / Oil Company 
January 6, 1994 

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

Re: Indian Basin Remediation Project 

Dear Mr. Marr: 

The following table indicates the recorded meter readings for f l u i d removed from 
the Lower Queen monitoring wells under permit RA-5131 as of Tuesday, January 4, 
1994. Cumulative Lower Queen f l u i d removal through that date i s 27.666.377 
gallons. 

MONITORING 
WELL 

METER 
SERIAL 
NUMBER 

INIT'L 
METER 
START 

1/4/94 
METER 
READING 

FLUID REMOVED 
(Gal) 

PER-WELL 
FLUID 
REMOVED 

(Gal) 

MW-58 
(BH-84) 

10239118 0 4579954 4,579,954 
26.9221 

4,606,876 

MW-59 
(BH-85) 

10259114 0 90648.4* 3,807,233 
83.4541 

3,890,687 

MW-61A 
(BH-87A) 

10239116 0 4395012 4,395,012 
130,8501 

4,525,862 

MW-62 
(BH-88) 

10239115 0 3305070 3,305,070 
256,5531 

3,561,623 

MW-65A 
(BH-91A) 

10239117 0 6737060 6,737,060 
39.7741 

6,776,834 

MW-68 
(BH-94) 

02209213 122618 1820318 1,820,318 
2,484,0761 

4,304,394 

MW-72 
(BH-99) 

02881532 470 571 101 101 

LOWER QUEEN TOTAL 27,666,377 Gallons 

* Metered units are barrels. 
1 Previously metered recovered volumes. 

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

A subsidiary of USX Corporation 



Indian Basin Remediation Project 
Page 2 

The following table indicates the meter readings for f l u i d removed from Shallow 
zone monitoring wells under permit RA-8015 as of Tuesday, January 4, 1994. The 
cumulative shallow f l u i d removal through that date i s 749.553 gallons. 

MONITORING 
WELL 

METER 
SERIAL 
NUMBER 

INIT'L 
METER 
START 

1/4/94 
METER 
READING 

FLUID 
REMOVED 
(Gal) 

PER-WELL 
FLUID 
REMOVED 
(Gal) 

MW-1 6.7131 6,713 

MW-13 02209212 98236.2 225577.3 127,341.1 
115,9111 243,252 

MW-14 02209214 0 398204.3 398,2041 

1871 

398,391 

MW-21 1891 189 

MW-35 02209212 188.8 98.3031 98,303 

MW-69 1058.42 

1646.41 2,704.8 

SHALLOW TOTAL 749,553 Gallons SHALLOW TOTAL 749,553 Gallons 

Previously metered recovered volumes. 
Well i s pumped o f f once or twice daily and gauged i n portable fiberglass 
tank. 

Please note the above tables have been revised to show only the meter s e r i a l 
numbers and readings f o r the meters currently i n s t a l l e d on each w e l l . Earlier 
readings from meters that have been replaced or switched to other wells have 
been summarized as "previously metered recovered volumes" to si m p l i f y the tables 
and associated footnotes. 

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

Sincerely, 

Robert U/. Menzie^yJr. 
Environmental Representative 

RJM10394/nrt 

xc: R. A. Biernbaum - Midland 
C. M. Schweser - IBGP, Lakewood 



APPENDIX F 

LABORATORY RESULTS - AIR (VAPOR EXTRACTION WELLS) 



AnalyticalTechnologies,Inc. 

CLIENT : MARATHON OIL CO. DATE RECEIVED: 10/26/93 
PROJECT # : 44999 
PROJECT NAME: INDIAN BASIN REM. REPORT DATE : 10/29/93 

ATI I.D.: 310395 

ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED 

01 MW-19 AIR 10/25/93 
02 MW-18 AIR 10/25/93 
03 MW-20 AIR 10/25/93 

TOTALS 

I MATRIX # SAMPLES 

AIR 3 

ATI STANDARD DISPOSAL PRACTICE 

|rhe samples from t h i s p r o j e c t w i l l be disposed of i n t h i r t y (30) days from the 
date of t h i s report. I f an extended storage period i s required, please contact 

—our sample control department before the scheduled disposal date. 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

TEST : EPA 8015 MODIFIED 
CLIENT : MARATHON OIL CO. ATI I.D.: 310395 
PROJECT # : 44999 
PROJECT NAME: INDIAN BASIN REM. 

SAMPLE DATE DATE DATE DIL. 
I.D. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

01 MW-19 AIR 10/25/93 NA 10/27/93 100 
02 MW-18 AIR 10/25/93 NA 10/27/93 5 
03 MW-20 AIR 10/25/93 NA 10/27/93 1 

PARAMETER UNITS 01 02 03 

FUEL HYDROCARBONS UG/L 41000 4800 500 
HYDROCARBON RANGE C6-C14 C6-C14 C6-C14 
HYDROCARBONS QUANTITATED USING GAS GAS GAS 

CONDENSATE CONDENSATE CONDENSATE 

BROMOFLUOROBENZENE (%) 108 107 114 



> j i \ AnalyticalTechnologies,Inc. 

GAS CHROMATOGRAPHY RESULTS 

REAGENT BLANK 

TEST 
BLANK I . D . 
CLIENT 
PROJECT # 
PROJECT NAME 

EPA 8015 MODIFIED 
1 0 2 7 9 3 
MARATHON O I L CO. 
4 4 9 9 9 
I N D I A N BASIN REM. 

ATI I.D. 
DATE EXTRACTED 
DATE ANALYZED 
DILUTION FACTOR 

310395 
NA 
10/27/93 
1 

PARAMETER UNITS 

FUEL HYDROCARBONS 
HYDROCARBON RANGE 
HYDROCARBONS QUANTITATED USING 

UG/L <5 

BROMOFLUOROB EN Z ENE (%) 100 



I 
I 

J ^ y AnalyticalTechnologies,Inc. 

GAS CHROMATOGRAPHY RESULTS 

IrEST 
CLIENT 
PROJECT # 
PROJECT NAME 

E 

v 

BTEX, MTBE (EPA 8020) 
MARATHON OIL CO. 
44999 
INDIAN BASIN REM. 

ATI I.D. 310395 

SAMPLE 
D. # CLIENT I.D. 

DATE DATE DATE DIL. 
MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

AIR 10/25/93 NA 10/27/93 100 
AIR 10/25/93 NA 10/27/93 5 
AIR 10/25/93 NA 10/27/93 1 

UNITS 01 02 03 

UG/L <5. 0 <0.25 <0. 05 
UG/L <5. 0 <0. 25 <0. 05 
UG/L 42 5.5 0.37 
UG/L <5.0 <0. 25 <0 . 05 
UG/L <25 <1.2 0. 63 

01 
02 
03 

MW-19 
MW-18 
MW-2 0 

PARAMETER 

BENZENE 
TOLUENE 
ETHYLBENZENE 
[TOTAL XYLENES 
METHYL-t-BUTYL ETHER 

ROMOFLUOROBENZENE (%) 108 107 114 
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I 
I 
I 

c 

t 

J j ^ AnalyticalTechnologies , Inc. 

GAS CHROMATOGRAPHY RESULTS 

REAGENT BLANK 

EST 
LANK I.D. 

CLIENT 
ROJECT # 
ROJECT NAME 

BTEX, MTBE (EPA 8020) 
102793 
MARATHON OIL 
44999 
INDIAN BASIN 

CO. 

ATI I.D. 
DATE EXTRACTED 
DATE ANALYZED 
DILUTION FACTOR 

310395 
NA 
10/27/93 
1 

REM. 

I ARAMETER UNITS 

BENZENE 
—TOLUENE 
•ETHYLBENZENE 
"TOTAL XYLENES 
METHYL-t-BUTYL ETHER 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

ROMOFLUOROBENZENE (%) 

<0 . 05 
<0 . 05 
<0 . 05 
<0. 05 
<0 .25 

100 



AnaiyticaiTechnologies,lnc. 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

I MSMSD 

iTEST : BTEXM (EPA 8020)/8015, MOD (C6-C16) 
ATI I.D. : 310395 

MSMSD # : 102793 DATE EXTRACTED: NA 
CLIENT : MARATHON O I L CO. DATE ANALYZED : 1 0 / 2 7 / 9 3 
PROJECT # : 44 99 9 SAMPLE MATRIX : A I R 
'PROJECT NAME: I N D I A N B A S I N REM. REF. I . D . : 102793 

UNITS : UG/L 

SAMPLE CONC SPIKED % DUP DUP 
PARAMETERS RESULT SPIKE SAMPLE REC SPIKE % REC RPD 

BENZENE <0.05 1.0 1.1 110 1.0 100 10 
TOLUENE <0.05 1.0 1.1 110 1.0 100 10 
ETHYL BENZENE <0.05 1.0 1.1 110 1.0 100 10 
[TOTAL XYLENES <0.05 3.0 3.3 110 3.1 103 6 
iMETHYL-t-BUTYL ETHER <0.2 5 2.0 2.3 115 2.1 105 9 

(Spike Sample Result - Sample Result) 
% Recovery = X 100 

Spike Concentration 

(Sample Result - Duplicate Result) 

Average Result 
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I J j j \ AnalyticalTechnologies,Inc. 

I 
GAS CHROMATOGRAPHY - QUALITY CONTROL 

| MSMSD 

(EST : BTEXM (EPA 8020)/8015, MOD (C6-C16) 

ATI I.D. : 310395 
SMSD # : 102793 DATE EXTRACTED: NA 
CLIENT : MARATHON OIL CO. DATE ANALYZED : 10/27/93 

•PROJECT # : 44999 SAMPLE MATRIX : AIR 
^PROJECT NAME: INDIAN BASIN REM. REF. I.D. : 102793 

UNITS : UG/L 
J " SAMPLE CONC SPIKED % DUP DUP 
PARAMETERS RESULT SPIKE SAMPLE REC SPIKE % REC RPD 

•BENZENE <0.05 1.0 1.1 110 1.0 100 10 
"TOLUENE <0.05 1.0 1.1 110 1.0 100 10 
ETHYL BENZENE <0.05 1.0 1.1 110 1.0 100 10 

EOTAL XYLENES <0.05 3.0 3.3 110 3.1 103 6 

ETHYL-t-BUTYL ETHER <0.25 2.0 2.3 115 2.1 105 9 

(Spike Sample Result - Sample Result) 
% Recovery = X 100 

Spike Concentration 

RPD (Relative Percent Difference) = 
(Sample Result - Duplicate Result) 

X 100 
Average Result 



INDIAN BASIN GAS PLANT 
TREATMENT PROJECT 
QUARTERLY REPORT 

FOURTH QUARTER 1994 
OCTOBER, NOVEMBER, AND DECEMBER 

Submitted by 
Marathon Oil Company 

on behalf of the 
Indian Basin Gas Plant Owners 

February 8, 1995 





EXECUTIVE SUMMARY 

The pump-and-treat groundwater remediation system is fully operational and functioning as set 
forth in the Treatment Project Plan document (March 1992). During the quarterly sampling 
event in October, light nonaqueous phase liquid (condensate) was observed in two Lower Queen 
wells. Fluid recovery from the Lower Queen aquifer averaged 6998 barrels per week with 
volatile hydrocarbon compounds being removed by air stripping. Lower Queen dissolved 
benzene concentrations range from 0.5 to 13 micrograms per liter or parts per billion. The 
benzene concentrations in six downgradient wells were below the State maximum allowable 
concentration of 10 micrograms per liter indicating continued hydrocarbon plume containment. 
Chloride concentrations in all Lower Queen wells are below the State maximum allowable 
concentration of 250 milligrams per liter. 

Light nonaqueous phase liquid (condensate) was observed in four Shallow zone wells. Shallow 
zone pumping continues from one well. Seven Shallow zone wells sampled in October indicate 
chloride concentrations above the State maximum allowable concentration of 250 milligrams per 
liter. Fluid recovery from the Shallow zone aquifer averaged 29 barrels per week. The vapor 
extraction system was not operated during the Fourth Quarter. 

Concentrations of benzene, toluene, ethylbenzene, total xylene, and chloride in groundwater 
collected from a rancher well completed in the Shallow alluvium, a rancher well completed in 
Seven Rivers Formation, and the Upper Indian Hills Spring West (Rocky Arroyo spring) have 
not exceeded State or Federal drinking water standards. 

Light nonaqueous phase liquid (condensate) recovery from the Lower Queen and Shallow zone 
for the Fourth Quarter was 16.1 barrels. Excluding the volume volatilized by the air stripper and 
vapor extraction system, cumulative recovery is 3,541.9 barrels or 10.1% of the total spill 
volume. 
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INTRODUCTION 

This report summarizes groundwater and unsaturated zone treatment activities conducted 
during the Fourth Quarter of 1994 in accordance with the Indian Basin Environmental Treatment 
Project Plan submitted on March 5, 1992 by Marathon Oil Company on behalf of the Indian 
Basin Gas Plant owners. Preparation of this report is also in accordance with the April 2, 1992 
New Mexico Oil Conservation Division (OCD) directive for quarterly reporting of remediation 
project activities. Remediation activities are continuing to reduce the impact of a liquid gas 
condensate and brine spill from a production pipeline discovered in April 1991 near the Indian 
Basin Gas Plant. 

GROUNDWATER ELEVATION 

Lower Queen Aquifer 
Depth-to-water measurements were acquired from nonpumping, Lower Queen monitoring 

wells in October and December 1994. Table 1 presents groundwater elevations calculated from 
casing elevation data, depth-to-water measurements, and light nonaqueous phase liquid (LNAPL) 
thicknesses. Figure 1 is a potentiometric map of the Lower Queen aquifer based on depth-to-
groundwater gauging conducted in December. Fourth Quarter monitoring data indicate 
decreasing groundwater elevations (Figure 2). 

Shallow Zone 
A potentiometric map was constructed using depth-to-water measurements collected from 

Shallow zone monitoring wells in October 1994 (Figure 3). Table 2 shows depth-to-water 
measurements, calculated groundwater elevations, and LNAPL thickness for Shallow zone wells. 
These Shallow zone data generally indicate increasing groundwater elevations in monitoring wells 
during the quarter (Figure 4). Increased groundwater elevations are the result of recharge from 
rainfall and both subsurface and surface inflow to the project area. 

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

December was 0.14, 0.45, and 0.09 inches, respectively (Tables 1 and 2). Cumulative rainfall 
for the Fourth Quarter was 0.68 inches. 

QUARTERLY SAMPLING LABORATORY RESULTS 

Thirty-one Shallow zone and ten Lower Queen monitoring wells were gauged on October 
4 and 5, 1994. Sixteen Lower Queen wells including the plant water supply well (SW-1) were 
sampled. The backup plant supply well (SW-2) was gauged, but not sampled. Seven Lower 
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Queen wells have downhole pumps installed and were sampled through the pump. Two of the 
Lower Queen wells sampled through the downhole pump contained LNAPL (MW-68 and MW-
72). 

Twelve Shallow zone wells were sampled in October. Seven of the original twenty-five 
Shallow zone monitoring wells (including two sumps) designated for quarterly sampling in the 
Treatment Project Plan (see bolded and italicized well designations in Table 4) were sampled. 
The remaining 18 Shallow zone compliance wells were either dry or bailed dry during sampling 
(16), contain LNAPL (MW-69), or are inaccessible (MW-13; pump in well). Five Shallow zone 
wells other than those designated in the Treatment Project Plan were sampled (MW-41, MW-43, 
MW-49, MW-61, and MW-65). Samples were collected by Carter and Burgess, Inc. using 
Environmental Protection Agency (EPA) sampling protocol. Analytical Technologies, Inc. 
performed the BTEX (EPA Method 8020) and chloride (EPA Method 325.2) analyses. Appendix 
A contains tables prepared by Carter and Burgess, Inc. of field observations (well depth, depth-
to-water measurement, gauge date and time, presence of LNAPL or free-phase product, 
measured hydrocarbon and hydrogen sulfide vapor concentrations at the wellhead, purge method 
and volume, temperature, specific conductance, pH, and dissolved oxygen) from notes recorded 
during field activities. 

Tables 3 and 4 are historical summaries of quarterly benzene concentration data since 
September 1991 for the Lower Queen and Shallow zone wells, respectively. Benzene 
concentration (in ug/l) versus time graphs for each routinely sampled monitoring well are 
provided in Appendix B. 

RANCHER WELLS, SPRING, AND PLANT WELL LABORATORY RESULTS 

Monthly groundwater samples from the closest downgradient rancher well to the Shallow 
zone plume (Lyman) and from the Upper Indian Hills Spring West (Hendrickson and Jones, 
1952) were collected on October 6, November 30, and December 16, 1994. In addition, the 
Biebelle rancher well, which is sampled quarterly, was sampled on October 6. The plant water 
supply well (SW-1), completed in the Lower Queen aquifer, is also sampled and analyzed 
monthly. Concentrations of BTEX and chloride in groundwater collected from the Lyman and 
Biebelle wells and surface water from the Upper Indian Hills Spring West (Rocky Arroyo spring) 
did not exceed State or Federal drinking water standards during the quarter (Table 5). 

The rancher well and natural spring samples were obtained using EPA sampling and 
handling procedures. Analytical Technologies, Inc. performed the BTEX and chloride analyses 
using EPA approved methods. Laboratory results of groundwater from the rancher wells and 
the surface water from the natural spring are transmitted to the local ranchers each month with 
letters of explanation. Copies of these letters are also provided to the OCD and the Bureau of 
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Shallow Zone 
Monthly Shallow zone fluid recovery during the Fourth Quarter from MW-69 is listed in 

the following table. Free product (condensate) recovery from MW-69 during the Fourth Quarter 
totaled 6.9 barrels. 

SHALLOW ZONE FLUID RECOVERY 

Well Number 

October 
(Bbls) 

Cond./Water 

November 
l l l l l l ( | l | | i l l | ; : | : 

Cond./Water 

December 
i l l l l l l l l i i i i l l i i 

Cond./Water 

Quarter Total 
(Bbls) 

Cond./Water 

MW-69 3.1/171.7 3.3/176.7 0.5/17.3 6.9/365.7 

GROUNDWATER TREATMENT AND PRODUCT RECOVERY 

Fluids from six Lower Queen recovery wells were pumped through piping to a treatment 
compound that includes an oil/water separator, air stripper, and two aboveground tanks. The 
oil/water separator is used to remove free product from the produced groundwater. The free 
product is transferred to a condensate holding tank which is gauged on a daily basis. The 
measured volume of free condensate recovered from the commingled groundwater during the 
Fourth Quarter was 9.2 barrels. Cumulative condensate separated from the recovered 
groundwater since product separation began in April 1992 through the Fourth Quarter is 99.2 
barrels. 

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

Total free product recovery from the Lower Queen and Shallow zone for the Fourth 
Quarter was 16.1 barrels, a 17% decrease compared to the Third Quarter. Cumulative free 
product recovered to date excluding the volume volatilized by the air stripper and vapor 
extraction system is 3,541.9 barrels or 10.1% of the total spill volume. 

VAPOR EXTRACTION SYSTEM 

The vapor extraction system was not operated during the Fourth Quarter. On May 5, 
1994, the vapor extraction system ceased operation when it was determined that a New Mexico 
Air Pollution Control Bureau air emission permit is required for system operation. The system 
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has been shut in since then and is being stored at the gas plant. Permit preparation and submittal 
is pending the written results of two Shallow alluvial conducted in December 1994 and three 
Lower Queen bedrock vapor extraction pilot tests conducted in January 1995. 

OTHER ACTIVITIES 

During the Fourth Quarter, four Lower Queen (MW-73, MW-74, MW-75, MW-76) and 
four Shallow zone wells (MW-77, MW-78, MW-79, MW-80) were drilled and completed as 
open hole, nominal eight-inch diameter wells. In addition, two Shallow zone vapor extraction 
pilot tests were conducted in December 1994 on monitoring well MW-18 and an extraction well 
near monitoring well MW-14 which was installed in November 1991. 

REFERENCES CITED 

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

FOURTH QUARTER 1994 

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

WELL Sep-91 Dec-91 Apr-92 Jul-92 Oct -92 Jan-93 Apr-93 Jul-93 Oct-93 Jan-94 Apr-94 Jul -94 Oct-94 

MW-1 2 5 0 200 NS NS NS NS NS DRY DRY DRY NS NS NS 

MW-2 NS NS NS NS NS NS NS DRY DRY DRY NS NS NS 

MW-3 NS NS NS NS NS NS NS DRY DRY DRY DRY DRY DRY 

MW-4 NS NS NS NS NS NS NS DRY DRY DRY NS NS NS 

MW-5 NS NS NS NS NS NS NS DRY DRY DRY DRY DRY DRY 

MW-6 NS NS NS NS NS NS NS DRY DRY DRY DRY NS DRY 

MW-7 NS NS NS NS NS NS NS DRY DRY DRY DRY DRY DRY 

MW-8 NS NS NS NS NS NS NS DRY DRY DRY DRY DRY DRY 

MW-9 NS NS NS NS NS NS NS DRY DRY DRY DRY DRY DRY 

MW-10 2300 2300 1780" 1842** 2100 NS NS DRY DRY BD DRY DRY DRY 

MW-11 3000 3800 3087*' 2199** 2942* 2746* FP FP FP FP FP FP 1800 

M W - 1 2 3 8 0 0 NS NS NS NS NS NS DRY DRY DRY NS NS NS 

MW-13 3100 3000 3492** 2708** NS NS PUMP PUMP PUMP PUMP PUMP PUMP PUMP 

M W - 1 4 5 1 0 0 " NS NS NS NS NS PUMP PUMP FP FP NS NS NS 

MW-15 5 1 0 0 NS NS NS NS NS NS DRY DRY DRY NS NS NS 

M W - 1 6 1 7 0 0 NS NS NS NS NS 5 1 4 * DRY DRY DRY NS NS NS 

MW-17 2 0 0 0 NS NS NS NS NS 1500 DRY DRY NS NS NS NS 

M W - 1 8 4 3 0 0 NS 2 6 3 9 " 2 7 0 0 3 3 0 0 NS NS DRY VE VE VE VE NS 

MW-19 4700 NS 3195** 3000 3032* NS 3926* DRY VB VE VE VE NS 

M W - 2 0 110 NS NS NS NS NS NS DRY VE VE VE VE NS 

MW-21 1 0 0 0 1100 NS NS NS NS 1 1 4 * FP NS DRY NS NS NS 

M W - 2 2 4 NS NS NS NS NS NS DRY DRY DRY NS NS NS 

MW-23 NS NS NS NS NS NS NS DRY DRY DRY NS NS NS 

MW-24 3400 NS NS 4353** NS NS NS DRY DRY DRY DRY DRY DRY 

MW-25 NS NS NS NS NS NS NS DRY DRY DRY NS NS NS 

MW-26 3 1 0 0 3 0 0 0 NS 2000 1 9 9 2 * 1 7 0 8 * 8 6 1 * FP FP FP NS NS NS 

MW-27 NS NS NS NS NS NS NS DRY DRY DRY NS NS NS 

M W - 2 8 2 2 0 0 NS NS NS NS NS NS DRY DRY DRY NS NS NS 

MW-29 NS NS NS NS NS NS NS DRY DRY DRY DRY DRY DRY 

M W - 3 0 NS NS NS NS NS NS NS DRY DRY DRY NS NS NS 

MW-31 < 1 NS NS 3 3 2 " 9 ' NS NS DRY DRY NS NS NS NS 

MW-3 2 200 NS NS NS NS NS NS DRY DRY DRY DRY DRY DRY 

M W - 3 3 6 3 0 0 NS NS NS NS NS NS DRY DRY DRY NS NS NS 

M W - 3 4 2 5 0 0 NS NS NS NS NS NS DRY DRY DRY NS NS NS 

M W - 3 5 5 7 0 0 NS NS NS NS NS NS FP FP FP NS NS NS 

M W - 3 6 NS NS NS NS NS NS NS DRY DRY DRY NS NS NS 

M W - 3 7 150 NS NS NS NS NS NS 2 7 * DRY NS NS NS NS 

MW-38 15 15 51** 37* 166** NS NS DRY BD NS DRY DRY DRY 

M W - 3 9 880 NS NS NS NS 14 2 9 * 2 4 * DRY <2 .5 <0 .5 <0 .5 DRY 

M W - 4 0 NS NS NS NS NS NS NS DRY DRY DRY NS NS NS 

MW-41 2 0 0 170 NS NS NS NS NS 2 2 * DRY 5.3 0 .6 1.4 3.2 

M W - 4 2 < 1 < 1 NS NS NS NS NS NS DRY NS NS NS NS 

M W - 4 3 3 2 0 NS NS NS NS NS NS 2 5 * ORY <0.5 < 0 . 5 <0 .5 0.8 

MW-44 59 NS 10** 9 7 * ' 12 14 7* 6* 3* 12 22 36 730 

M W - 4 5 < 1 < 1 NS NS NS NS NS < 3 * < 3 * <0 .5 < 0 . 5 <0 .5 NS 

M W - 4 6 140 25 NS NS NS NS NS NS DRY NS NS DRY NS 

MW-47 2 6 0 0 2 2 0 0 NS NS NS NS NS DRY DRY DRY DRY DRY DRY 

MW-48 < 1 < 1 NS 47** NS NS NS DRY DRY DRY DRY DRY DRY 

M W - 4 9 35 NS NS NS NS NS NS 2 1 0 * 6 8 * 13 82 150 78 

MW-50 < 1 < 1 4** 4** 8* 8* < 1 <3* 9* <0.5 <0.5 <0.5 < 0 . 5 

MW-51 8 0 0 < 1 NS NS NS NS NS DRY DRY DRY NS NS NS 

MW-52 < 1 NS NS 5** NS NS NS DRY DRY DRY DRY DRY DRY 

MW-53 < 1 NS NS NS NS NS NS DRY ORY DRY DRY DRY DRY 

MW-54 < 1 < 1 9** 8** 62* 14* 10* <3* 17* 8.6 <0.5 15 19 

MW-55 940 400 296** 483** 215* 390 412* 625* 581* 290 370 360 910 

MW-56 2200 1000 NS 1114** 1026* 1128* VE DRY DRY DRY DRY DRY DRY 

MW-61 < 1 NS NS NS NS NS NS NS NS 1.4 < 0 . 5 3.2 < 5 . 0 

M W - 6 5 < 1 NS NS NS NS NS NS < 3 " DRY DRY DRY NS <0 .5 

MW-69 2400 2100 NS 56<9» 1598* 1284* FP FP FP/P FP/P FP/P FP/P FP/P 

SUMP A 10 FP FP FP FP FP FP FP DRY DRY DRY DRY NS oa 
SUMP A11 1 4 0 0 2 9 0 0 3 0 3 3 " 1 2 5 8 " 2 8 1 5 * NS NS DRY DRY DRY NS NS NS 

SUMP 16A 240 2000 1233** 1495** 632* 741'* 707* DRY DRY DRY DRY DRY 170 

Lyman < 0 . 5 < 0 . 5 <0 .5 <0 .5 

U. Indian Hills < 1 < 1 < 1 < 1 <1 < 1 < 1 <1 < 1 < 0 . 5 <0 .5 <0 .5 <0 .5 

Bolded Italicized well numbers = Designated wells for quarterly sampling in Marathon Treatment Plan (March 1992) 

* High Performance Liquid Chromatography (HPLC) OCI = only Chloride sample FP = Free Product (condensate) 

* * Average of more than one sample result using HPLC. NS = Not Sampled 

P = Pump VE = Vapor Extraction well 

•4.0T8L-! 
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APPENDIX A 

OCTOBER 1994 GAUGING, PURGING, AND SAMPLING FIELD SUMMARY 
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APPENDIX B 

BENZENE CONCENTRATION IN GROUNDWATER VS. TIME GRAPHS 



spuEsnom 





(SQNVSnOHl) 9dd 3N3ZN39 



(SQNVSnOHl) add 3N3ZN39 



(saNvsnoHi) add 3N3ZN3a 





< 

Q 
CO 
CO 

h 
< 

< 

DC 
LU 

O 
CO 

i 

X 
CD 

CO 

3 
O 
DC 
CD 

5 
8 

$ 

1 
8 
S 
z 

2
7
.0

 
1
 

4
/9

3
| 

O
c
t 

2
7
.0

 
1
 

H 2
7
.0

 
1
 

H 

$ 

8! 
8 

§* 

S
ep

 
A

ug
 

& 

3
0
.0
 
-
i 

on
 n

 
—•

 

D c 
c 
D C 3 C 

ri c 
3 
3 

B
E

N
Z
E

N
E
 •
 

9dd 3N3ZN39 



9dd 3N3ZN39 



add 3N3ZN39 



9dd 3N3ZN39 



add 3N3ZN33 





9dd 3N3ZN39 





add 3N3ZN39 



add 3N3ZN38 



9dd 3N3ZN38 



9dd 3N3ZN39 



add 3N3ZN39 







9dd 3N3ZN39 



add 3N3ZN39 



add 3N3ZN38 





add 3N3ZN38 



9dd 3N3ZN39 





9dd 3N3ZN39 



add 3N3ZN39 



Odd 3N3ZN39 





(spuesnoqi) gdd 3N3ZN39 



add 3N3ZN39 



add 3N3ZN38 





APPENDIX C 

OCTOBER 1994 LABORATORY RESULTS - GROUNDWATER 

AND 

RANCHER WELL, PLANT WELL, AND NATURAL SPRING 



J j ! l ^ Analyt icalTechnologies, Inc. 2709-D Pan American Freeway. NE Albuquerque NM 87'C 
Phone (505) 344-3777 FAX (505) 344-44' 

ATI I.D. 410345 

October 28, 1994 

Marathon O i l Company 
125 W. Mis s o u r i St. 
Midland, TX 79701 

P r o j e c t Name/Number: IB REMEDIATION 44999 

A t t e n t i o n : Bob Menzie 

On 10/07/94, A n a l y t i c a l Technologies, I n c . , (ADHS License No. 
AZ0015), received a request t o analyze aqueous samples. The 
samples were analyzed w i t h EPA methodology or eq u i v a l e n t methods. 
The r e s u l t s of these analyses and the q u a l i t y c o n t r o l data, which 
f o l l o w each set of analyses, are enclosed. 

A f t e r a d i s c u s s i o n w i t h the c l i e n t , i t appears t h a t the cooler 
was i n a d v e r t l y opened by a wrong p a r t y . I n s p e c t i o n (of the 
cooler by the Lab Manager) appears t o i n d i c a t e t h a t the samples 
were undisturbed. A l l other aspects appear s a t i s f a c t o r y . 
(Temperature 4°C.) 

On 10/28/94 a l l analyses were cancelled f o r samples on hold per 
Bob Menzie. 

EPA Method 8020 analyses were performed by A n a l y t i c a l 
Technologies, I n c . , Albuquerque, NM. 

Chloride analyses were performed by A n a l y t i c a l Technologies, 
I n c . , 9830 S. 51st S t r e e t , Suite B-113, Phoenix, AZ. 

I f you have any questions or comments, please do not h e s i t a t e t o 
contact us a t (505) 344-3777. 

L e t i t i a Krakowski, Ph.D. H. M i t c h e l l RubeVstein, Ph.D. 
P r o j e c t Manager Laboratory Manager 

MR:jt 

Enclosure 
Corporate Offices: 5550 Morehouse Drive San Diego, CA 92121 (619) 458-9141 



A 
CLIENT^ 
PROJECT # 

AnalyticalTechnologies, Inc. 
: MARATHON O I L COMPANY 
: 44999 

DATE RECEIVED : 10 /07 /94 

PROJECT NAME : IB REMEDIATION REPORT DATE : . 10/28/94 
ATI I.D. : 410345 

ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED 

01 TRIP BLANK AQUEOUS 09/29/94 
02 EB-1 AQUEOUS 10/04/94 
03 MW-7 0 AQUEOUS 10/04/94 
04 EB-2 AQUEOUS 10/04/94 
05 MW-63 AQUEOUS 10/04/94 
06 EB-3 AQUEOUS 10/04/94 
07 MW-71 AQUEOUS 10/04/94 
08 EB-4 AQUEOUS 10/04/94 
09 MW-66 AQUEOUS 10/04/94 
10 EB-5 AQUEOUS 10/04/94 
11 MW-61 AQUEOUS 10/04/94 
12 EB-6 AQUEOUS 10/04/94 
13 MW-61A AQUEOUS 10/04/94 
14 EB-7 AQUEOUS 10/05/94 
15 ' MW-60 AQUEOUS 10/05/94 
16 EB-8 AQUEOUS 10/05/94 
17 MW-65 AQUEOUS 10/05/94 
18 SUMP 16A AQUEOUS 10/05/94 
IS MW-64 AQUEOUS • 10/05/94 
20 EB-9 AQUEOUS 10/05/94 
21 MW-6 7 AQUEOUS 10/05/94 
22 EB-10 AQUEOUS 10/05/94 
23 MW-57 AQUEOUS 10/05/94 
24 EB-11 AQUEOUS 10/05/94 
25 MW-55 AQUEOUS 10/05/94 
26 EB-12 AQUEOUS 10/05/94 
27 MW-54 AQUEOUS 10/05/94 
28 STRIPPER INLET AQUEOUS 10/06/94 
29 STRIPPER OUTLET AQUEOUS 10/06/94 
30 SW-1 AQUEOUS 10/06/94 
31 MW-58 AQUEOUS 10/06/94 
32 MW-59 AQUEOUS 10/06/94 
33 MW-62 AQUEOUS 10/06/94 
34 MW-65A AQUEOUS 10/06/94 
35 MW-68 AQUEOUS 10/06/94 
36 BIEBBLE AQUEOUS 10/06/94 
37 MW-41 AQUEOUS 10/05/94 
38 MW-43 AQUEOUS 10/05/94 

(CONTINUED NEXT PAGE) 
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AnalyticalTechnologies, Inc. 
: MARATHON OIL COMPANY 

ROJECT # : 44999 
ROJECT NAME : i B REMEDIATION 

ATI I . D . : 410345 

DATE RECEIVED : 10/07/94 

REPORT DATE : 10/28/94 

ITI # CLIENT DESCRIPTION MATRIX DATE COLLECTED 

39 
40 
41 
42 
43 
44 
45 

MW-50 
MW-11 
SUMP A10 
MW-44 
MW-49 
ARROYO 
LYMAN WELL 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

10/05/94 
10/05/94 
10/05/94 
10/05/94 
10/05/94 
10/06/94 
10/06/94 

TOTALS 

MATRIX 

AQUEOUS 

I 

# SAMPLES 

45 

ATI STANDARD DISPOSAL PRACTICE 

he samples from t h i s project w i l l be disposed of i n t h i r t y (30) days from the 
ate of t h i s report. I f an extended storage period i s required, please contact 
ur sample control department before the scheduled disposal date. 

I 



^ Analytical Technologies, Inc GENERAL CHEMISTRY RESULTS 

ATI I . D . : 410345 

CLIENT : MARATHON OIL COMPANY DATE RECEIVED : 10/07/94 
PROJECT # : 44999 
PROJECT NAME : IB REMEDIATION REPORT DATE : 10/28/94 

PARAMETER UNITS 03 05 07 09 11 

CHLORIDE (EPA 325.2) MG/L 9.5 6.2 22 8.8 400 

I 
I 
I 
1 



I 
I AnalyticalTechnologies, Inc. GENERAL CHEMISTRY RESULTS 

^CLIENT : MARATHON OIL COMPANY 
PROJECT # : 44999 

^PROJECT NAME : I B REMEDIATION 

ATI I.D. : 410345 

DATE RECEIVED : 10/07/94 

REPORT DATE : 10/28/94 

PARAMETER UNITS 13 

MG/L 11 

15 

9.1 

17 

5.9 

18 

128 

19 

10.2 :HLORIDE (EPA 325.2) 



4A . , GENERAL CHEMISTRY RESULTS 

AnalyticalTechnologies, Inc. 
ATI I . D . : 410345 

CLIENT : MARATHON OIL COMPANY DATE RECEIVED : 10/07/94 
PROJECT # : 44999 
PROJECT NAME : IB REMEDIATION REPORT DATE : 10/28/94 

PARAMETER UNITS 21 23 25 27 30 

CHLORIDE (EPA 325.2) MG/L 7.9 60 390 130 22 



^Analyt.cQlTechnologiesJnc. GENERAL CHEMISTRY RESULTS 

A T I I . D . : 410345 

CLIENT : MARATHON O I L COMPANY DATE RECEIVED : 1 0 / 0 7 / 9 4 
PROJECT # : 44999 
PROJECT NAME : I B REMEDIATION REPORT DATE : 10 /28 /94 

PARAMETER UNITS 31 32 33 34 35 

CHLORIDE (EPA 3 2 5 . 2 ) MG/L 36 25 130 18 32 



/^AnalyticalTechnologies, Inc. GENERAL CHEMISTRY RESULTS 

A T I I . D . : 410345 

CLIENT : MARATHON O I L COMPANY DATE RECEIVED : 10 /07 /94 
PROJECT # : 44999 
PROJECT NAME : I B REMEDIATION REPORT DATE : 10 /28 /94 

PARAMETER UNITS 36 37 38 39 40 

CHLORIDE (EPA 3 2 5 . 2 ) MG/L 13 300 270 290 130 

I 
I 
I 
I 
I 



I ^Anolyt.olTechnologiesJnc. GENERAL CHEMISTRY RESULTS 

ATI I . D . : 410345 

CLIENT : MARATHON OIL COMPANY DATE RECEIVED : 10/07/9 4 
PROJECT # : 44999 
|ROJECT NAME : IB REMEDIATION REPORT DATE : 10/28/94 

PARAMETER UNITS 41 42 43 44 45 

HLORIDE (EPA 325.2) MG/L 4.2 360 380 13 14 



^AnalyticalTechnologiesfKNERAL CHEMISTRY - QUALITY CONTROL 

CLIENT : MARATHON OIL COMPANY 
PROJECT # : 44999 
PROJECT NAME : IB REMEDIATION ATI I.D. : 410345 

SAMPLE DUP. SPIKED SPIKE % 
PARAMETER UNITS ATI I.D. RESULT RESULT RPD SAMPLE CONC REC 

CHLORIDE MG/L 41034515 9.1 9.2 1 19.5 10.0 104 
CHLORIDE MG/L 41034531 36 37 3 88 50 104 
CHLORIDE MG/L 41034543 380 380 0 890 500 102 
CHLORIDE , MG/L 41034541 4.2 4.3 2 14.5 10.0 103 

% Recovery = (Spike Sample Result - Sample Result) 
X 100 

Spike Concentration 

RPD (Relative Percent Difference) = (Sample Result - Duplicate Result) 
X 10 

Average Result 



J^ j \ AnalyticalTechnologies, nc. 

GAS CHROMATOGRAPHY RESULTS 

TEST 

CLIENT 

PROJECT # 

PROJECT NAME 

: BTEX (EPA 8020) 

: MARATHON OIL COMPANY 

: 44999 

: IB REMEDIATION 

ATI I.D. 410345 

SAMPLE 
ID. # CLIENT I.D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

01 TRIP BLANK 

02 EB-1 

03 MW-70 

AQUEOUS 09/29/94 NA 10/09/94 1 

AQUEOUS 10/04/94 NA 10/09/94 1 

AQUEOUS 10/04/94 NA 10/09/94 1 

PARAMETER UNITS 01 02 03 

BENZENE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

UG/L 

UG/L 

UG/L 

UG/L 

<0 . 5 

<0 . 5 

<0. 5 

<0 . 5 

0 . 5 

<0.5 

<0. 5 

78 

1.2 

4 . 3 

1.3 

12 

SURROGATE: 

BROMOFLUOROBENZENE (%) 104 107 102 



J } ^ AnalyticalTechnologies,! 

GAS CHROMATOGRAPHY RESULTS 

TEST 

CLIENT 

PROJECT # 

PROJECT NAME 

: BTEX (EPA 8020) 

: MARATHON OIL COMPANY 

: 44999 

: I B REMEDIATION 

ATI I.D. 410345 

SAMPLE 
ID. # CLIENT I.D. MATRIX 

DATE DATE DATE DIL. 
SAMPLED EXTRACTED ANALYZED FACTOR 

05 MW-63 

07 MW-71 

09 MW-66 

AQUEOUS 

AQUEOUS 

AQUEOUS 

10/04/94 

10/04/94 

10/04/94 

NA 

NA 

NA 

10/09/94 

10/12/94 

10/09/94 

1 

1 

1 

PARAMETER UNITS 05 07 09 

BENZENE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

UG/L 

UG/L 

UG/L 

UG/L 

<0 . 5 

2 . 6 

1.0 

8 . 0 

1.1 

6.8 

2 . 7 

31 

<0 . 5 

3 . 0 

1.5 

17 

SURROGATE: 

BROMOFLUOROBENZENE (%) 103 99 102 



J j ^ AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

TEST 

CLIENT 

PROJECT # 

PROJECT NAME 

: BTEX (EPA 8020) 

: MARATHON OIL COMPANY 

: 44999 

: I B REMEDIATION 

ATI I.D. 410345 

SAMPLE 
ID. # CLIENT I.D. MATRIX 

DATE DATE DATE DIL. 
SAMPLED EXTRACTED ANALYZED FACTOR 

10 EB-5 

11 MW-61 

12 EB-6 

AQUEOUS 

AQUEOUS 

AQUEOUS 

10/04/94 

10/04/94 

10/04/94 

NA 

NA 

NA 

10/12/94 

10/09/94 

10/12/94 

5 

10 

1 

PARAMETER UNITS 10 11 12 

BENZENE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

UG/L 

UG/L 

UG/L 

UG/L 

<2 . 5 

4 . 4 

<2 . 5 

40 

<5. 0 

23 

14 

160 

0.6 

2 . 6 

1.2 

29 

SURROGATE: 

BROMOFLUOROBENZENE (%) 99 97 94 



J k < AnalyticalTechnologies,Inc. 

GAS CHROMATOGRAPHY RESULTS 

TEST 

CLIENT 

PROJECT # 

PROJECT NAME 

: BTEX (EPA 8020) 

: MARATHON OIL COMPANY 

: 44999 

: I B REMEDIATION 

ATI I.D.: 410345 

SAMPLE 
ID. # CLIENT I.D. MATRIX 

DATE DATE DATE DIL. 
SAMPLED EXTRACTED ANALYZED FACTOR 

13 MW-61A 

14 EB-7 

15 MW-60 

AQUEOUS 10/04/94 NA 10/09/94 1 

AQUEOUS 10/05/94 NA 10/09/94 1 

AQUEOUS 10/05/94 NA 10/09/94 1 

PARAMETER UNITS 13 14 15 

BENZENE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

UG/L 

UG/L 

UG/L 

UG/L 

4 . 8 

4 . 5 

3 . 7 

37 

0.5 

1.8 

1.3 

16 

<0.5 

0.6 

0.6 

4.9 

SURROGATE: 

BROMOFLUOROBENZENE (%) 105 97 101 



AnalyticalTechnologies,! 

GAS CHROMATOGRAPHY RESULTS 

TEST 

CLIENT 

PROJECT # 

PROJECT NAME 

BTEX (EPA 8 020) 

MARATHON OIL COMPANY 

44999 

I B REMEDIATION 

ATI I.D. 410345 

SAMPLE 
ID. # CLIENT I.D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

17 MW-65 

18 SUMP 16A 

19 MW-64 

AQUEOUS 10/05/94 

AQUEOUS 10/05/94 

AQUEOUS 10/05/94 

NA 

NA 

NA 

10/09/94 

10/09/94 

10/10/94 

1 

5 

1 

PARAMETER UNITS 17 18 19 

BENZENE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

UG/L 

UG/L 

UG/L 

UG/L 

<0 . 5 

<0. 5 

<0. 5 

<0. 5 

170 

<2 . 5 

120 

680 

<0 . 5 

0.5 

0 . 6 

5.6 

SURROGATE: 

BROMOFLUOROBENZENE (%) 88 99 97 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

TEST 

CLIENT 

PROJECT # 

PROJECT NAME 

: BTEX (EPA 8020) 

: MARATHON OIL COMPANY 

: 44999 

: I B REMEDIATION 

ATI I.D.: 410345 

SAMPLE 
ID. # CLIENT I.D. MATRIX 

DATE DATE DATE DIL. 
SAMPLED EXTRACTED ANALYZED FACTOR 

21 MW-67 

23 MW-57 

25 MW-55 

AQUEOUS 10/05/94 NA 10/10/94 1 

AQUEOUS 10/05/94 NA 10/10/94 1 

AQUEOUS 10/05/94 NA 10/10/94 10 

PARAMETER UNITS 21 23 25 

BENZENE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

UG/L 

UG/L 

UG/L 

UG/L 

<0.5 1.1 910 D(100) 

<0.5 <0.5 <5.0 

<0.5 <0.5 480 D(100) 

4.3 4.0 <5.0 

SURROGATE: 

BROMOFLUOROBENZENE (%) 100. 77 97 

D(100)=DILUTED 100X, ANALYZED 10/13/94 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

TEST : BTEX (EPA 8 020) 

CLIENT : MARATHON OIL COMPANY ATI I.D.: 410345 

PROJECT # : 44999 

PROJECT NAME : IB REMEDIATION 

SAMPLE 
ID. # CLIENT I . D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

27 MW-54 AQUEOUS 10/05/94 NA 10/10/94 1 

28 STRIPPER INLET AQUEOUS 10/06/94 NA 10/10/94 10 

2 9 STRIPPER OUTLET AQUEOUS 10/06/94 NA 10/10/94 1 

PARAMETER UNITS 27 28 29 

BENZENE UG/L 19 450 <0. 5 

TOLUENE UG/L 0 . 6 170 1. 9 

ETHYLBENZENE UG/L 29 210 5.6 

TOTAL XYLENES UG/L 6.3 2800 30 

SURROGATE: 

BROMOFLUOROBENZENE (%) 91 100 103 



J j ^ AnalyticalTechnologies, nc. 

GAS CHROMATOGRAPHY RESULTS 

TEST 

CLIENT 

PROJECT # 

PROJECT NAME 

: BTEX (EPA 8020) 

: MARATHON OIL COMPANY 

: 44999 

: I B REMEDIATION 

ATI I.D.: 410345 

SAMPLE 
ID. # CLIENT I.D. MATRIX 

DATE DATE DATE DIL. 
SAMPLED EXTRACTED ANALYZED FACTOR 

30 SW-1 

31 MW-58 

32 MW-59 

AQUEOUS 10/06/94 NA 10/10/94 1 

AQUEOUS 10/06/94 NA 10/13/94 10 

AQUEOUS 10/06/94 NA 10/12/94 1 

PARAMETER UNITS 30 31 32 

BENZENE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

UG/L 

UG/L 

UG/L 

UG/L 

<0 . 5 

<0.5 

<0. 5 

0.6 

6.7 

<5 

15 

39 

4 . 1 

3.7 

23 

37 

SURROGATE: 

BROMOFLUOROBENZENE (%) 95 84 100 



J h , AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

TEST 

CLIENT 

PROJECT # 

PROJECT NAME 

: BTEX (EPA 8020) 

: MARATHON OIL COMPANY 

: 44999 

: I B REMEDIATION 

ATI I.D. 410345 

SAMPLE 
ID. # CLIENT I.D. MATRIX 

DATE DATE DATE DIL. 
SAMPLED EXTRACTED ANALYZED FACTOR 

33 MW-62 

34 MW-65A 

36 BIEBBLE 

AQUEOUS 10/06/94 NA 10/10/94 10 

AQUEOUS 10/06/94 NA 10/10/94 1 

AQUEOUS 10/06/94 NA 10/10/94 1 

PARAMETER UNITS 33 34 36 

BENZENE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

UG/L 

UG/L 

UG/L 

UG/L 

13 

13 

11 

39 

1.7 

<0 . 5 

<0.5 

<0 . 5 

<0. 5 

<0. 5 

<0.5 

<0.5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 91 97 97 



J h AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

TEST 

CLIENT 

PROJECT # 

PROJECT NAME 

: BTEX (EPA 8020) 

: MARATHON O I L COMPANY 

: 44999 

: I B REMEDIATION 

ATI I.D. 410345 

SAMPLE 
ID. # CLIENT I.D. MATRIX 

DATE DATE DATE DIL. 
SAMPLED EXTRACTED ANALYZED FACTOR 

37 MW-41 

38 MW-43 

39 MW-50 

AQUEOUS 10/05/94 NA 10/10/94 1 

AQUEOUS 10/05/94 NA 10/10/94 1 

AQUEOUS 10/05/94 NA 10/10/94 1 

PARAMETER UNITS 37 38 39 

BENZENE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

UG/L 

UG/L 

UG/L 

UG/L 

3 . 2 

44 

0.7 

90 

0.8 

<0. 5 

2 . 3 

17 

<0. 5 

<0.5 

<0. 5 

<0. 5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 96 101 84 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 

CLIENT : MARATHON OIL COMPANY ATI I.D.: 410345 

PROJECT # : 44999 

PROJECT NAME : I B REMEDIATION 

SAMPLE 
ID. # CLIENT I.D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

40 MW-11 AQUEOUS 10/05/94 NA 10/10/94 100 

42 MW-44 AQUEOUS 10/05/94 NA 10/10/94 50 

43 MW-49 AQUEOUS 10/05/94 NA 10/10/94 50 

PARAMETER UNITS 40 42 43 

BENZENE UG/L 1800 130 78 

TOLUENE UG/L <50 <25 49 

ETHYLBENZENE UG/L 450 120 40 

TOTAL XYLENES UG/L 3500 77 300 

SURROGATE: 

BROMOFLUOROBENZENE (%) 90 96 100 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 

CLIENT : MARATHON OIL COMPANY 

PROJECT # : 44999 

PROJECT NAME : I B REMEDIATION 

ATI I.D.: 410345 

SAMPLE 
ID. # CLIENT I.D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

4 4 ARROYO AQUEOUS 

4 5 LYMAN WELL AQUEOUS 

10/06/94 

10/06/94 

NA 

NA 

10/10/94 

10/10/94 

1 

1 

PARAMETER UNITS 44 45 

BENZENE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

UG/L 

UG/L 

UG/L 

UG/L 

<0. 5 

<0.5 

<0. 5 

0 . 6 

<0. 5 

<0. 5 

<0. 5 

<0. 5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 95 105 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

REAGENT BLANK 

TEST : BTEX (EPA 8020) ATI I.D. : 410345 

BLANK I.D. : 100994 x MATRIX : AQUEOUS 

CLIENT : MARATHON OIL COMPANY DATE EXTRACTED : NA 

PROJECT # : 44999 DATE ANALYZED : 10/09/94 

PROJECT NAME : IB REMEDIATION DILUTION FACTOR : 1 

PARAMETER UNITS 

BENZENE UG/L <0. 5 

TOLUENE UG/L <0. 5 

ETHYLBENZENE UG/L <0.5 

TOTAL XYLENES UG/L <0. 5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 96 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

REAGENT BLANK 

TEST : BTEX (EPA 8020) ATI I.D. : 410345 

BLANK I.D. : 101094 MATRIX : AQUEOUS 

CLIENT : MARATHON OIL COMPANY DATE EXTRACTED : NA 

PROJECT # : 44999 DATE ANALYZED : 10/10/94 

PROJECT NAME : IB REMEDIATION DILUTION FACTOR : 1 

PARAMETER UNITS 

BENZENE UG/L <0. 5 

TOLUENE UG/L <0. 5 

ETHYLBENZENE UG/L <0. 5 

TOTAL XYLENES UG/L <0. 5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 97 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

REAGENT BLANK 

TEST : BTEX (EPA 8020) ATI I.D. : 410345 

BLANK I.D. : 101094B MATRIX : AQUEOUS 

CLIENT : MARATHON OIL COMPANY DATE EXTRACTED : NA 

PROJECT # : 44999 DATE ANALYZED : 10/10/94 

PROJECT NAME : IB REMEDIATION DILUTION FACTOR : 1 

PARAMETER UNITS 

BENZENE UG/L <0. 5 

TOLUENE UG/L <0. 5 

ETHYLBENZENE UG/L <0. 5 

TOTAL XYLENES UG/L <0. 5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 97 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

REAGENT BLANK 

TEST : BTEX (EPA 8020) ATI I.D. : 410345 

BLANK I.D. : 101294 MATRIX : AQUEOUS 

CLIENT : MARATHON OIL COMPANY DATE EXTRACTED : NA 

PROJECT # : 44999 DATE ANALYZED : 10/12/94 

PROJECT NAME : IB REMEDIATION DILUTION FACTOR : 1 

PARAMETER UNITS 

BENZENE UG/L <0. 5 

TOLUENE UG/L <0 . 5 

ETHYLBENZENE UG/L <0. 5 

TOTAL XYLENES UG/L <0. 5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 94 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

REAGENT BLANK 

TEST : BTEX (EPA 8020) ATI I.D. : 410345 

BLANK I.D. : 101394 MATRIX : AQUEOUS 

CLIENT : MARATHON OIL COMPANY DATE EXTRACTED : NA 

PROJECT # : 44999 DATE ANALYZED : 10/13/94 

PROJECT NAME : I B REMEDIATION DILUTION FACTOR : 1 

PARAMETER UNITS 

BENZENE UG/L <0. 5 

TOLUENE UG/L <0. 5 

ETHYLBENZENE UG/L <0 . 5 

TOTAL XYLENES UG/L <0. 5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 95 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

MSMSD 

TEST : BTEX (EPA 8020) 

MSMSD # : 41032103 ATI I.D. : 410345 

CLIENT : MARATHON OIL COMPANY DATE EXTRACTED : NA 

PROJECT # : 44999 DATE ANALYZED : 10/09/94 

PROJECT NAME : IB REMEDIATION SAMPLE MATRIX : AQUEOUS 
REF. I.D. : 41032103 UNITS : UG/L 

SAMPLE CONC SPIKED % DUP DUP 
PARAMETER RESULT SPIKE SAMPLE REC SPIKE % REC RPD 

BENZENE <0.5 10 10 100 10 100 0 

TOLUENE <0.5 10 10 100 9.8 98 2 

ETHYLBENZENE 0.5 10 10 95 10 95 0 

TOTAL XYLENES 1.0 30 33 107 33 107 0 

(Spike Sample Result - Sample Result) 
% Recovery = X 100 

Spike Concentration 

(Sample Result - Duplicate Result) 
RPD ( R e l a t i v e Percent Difference) = X 100 

Average Result 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

MSMSD 

TEST : BTEX (EPA 8020) 

MSMSD # : 41034521 ATI I.D • 410345 

CLIENT : MARATHON OIL COMPANY DATE EXTRACTED NA 

PROJECT # : 44999 DATE ANALYZED 10/10/94 

PROJECT NAME : IB REMEDIATION SAMPLE MATRIX AQUEOUS 

REF. I.D. : 41034521 UNITS UG/L 

PARAMETER 
SAMPLE 
RESULT 

CONC 
SPIKE 

SPIKED 
SAMPLE 

% 
REC 

DUP 
SPIKE 

DUP 
% REC RPD 

BENZENE <0 . 5 10 8 . 9 89 9 . 3 93 4 

TOLUENE <0. 5 10 10 100 11 110 10 

ETHYLBENZENE <0. 5 10 10 100 11 110 10 

TOTAL XYLENES <0.5 30 30 100 32 107 6 

(Spike Sample Result - Sample Result) 
% Recovery = X 100 

Spike Concentration 

(Sample Result - Du p l i c a t e Result) 
RPD (Rela t i v e Percent D i f f e r e n c e ) = X 100 

Average Result 
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(uei)cnoî qsiB}9̂ vuoti 
uorjs86iQ |B)0i Aq S|Bieft yuOb 

S|B}9N )UTnn||Od Ajuoyd z\ euj. 

IBJapej • spjepueis Ajepuooas VMQS 

IBJsped • spjepueis Ajeuiud VMQS 

Buozuy • spjepueis Ajepuooas VMQS 

euozuv • spjepueis AjeaiLy VMQS 

(01C8/019) soiieujojv jeepnuApd 

(0fr28/fr29) SW/09 SOIUB6JO e|t>B|OA 

(0Z28/S29) SW/DQ spunodujoo ppv/|BJln8N/ese8 

(0Sl8fcl9)s»PP«l»H 

(0808/809) a0d/S9PPRS9d 

•Sajun 1 -69y Z'ZOS '(fCOS/l'ZOS) sa|P|0A VMQS 

(0208/209) suoqjeoojpAH OIIBUJOJV 

(0108/109) suoqjeoojpAH pejeuuomo 

(0208̂  

(0208/9108 QOH) 381W/3X18/3U>l<*B9/|9S9!a 

|9S9!Q/se9(gi08QOrN) 

U'8tfr) suoqjeoojpAH iun8|0.Q8d 

4 

^ NO 

1 

to 
\ 

I s -

'5 

5 in 
« t LU 

CC 
sl Q 

o a o < 
X 5 
OL U. 

a? 

\ 

\ 3 
\ 

CQ 

5 5 

aa a 

fees 

\ 
CO 

5 

S5 

I 

s 

-J 
- <» 

mm 4 
ac 
o 

a 

5 

• 

s 
a. 
C L 
X 
C/5 

• 

# 
CM 

• 
£• m 
ZO 
rr 

! 

I 

i A1NO 3Sfl 9V1 HOd 3UV SV3UV Q3QVHS 'An3±31dlAJOO Nl WHOd SIH± "Hid 3SV31d 



lorrl 
'o 

i 

I 
r 
i 
i 

4-
LU 
O 
< 
CL 

>>• 
\ 

\ 

< 

I 
I 

I 

o 
3 

> 2" 
! § 
„ cr H I • 
= I 

< Q. 
• c 

CD « 

i 
u 
lo u 

UORS96|Q |B)01 Xq S|B)8n VdOd 

S|B}8̂  juemiiod A>uoud El em 

[Bwpej • spjepuBis Ajepuooas VMQS 

IBjeoej • spjepueis AJBiuud VMQS 

BUOZUV • SPJBPUBJS AjBpuooes VMQS 

BUOZUV • spjspuBis AlBWUd VMQS 

(0188/019) SORBLUOJV JBepnuA|Od 

(Of 28/fr29) SrN/OO SOIUBBJQ e|RB|OA 

(0Z28/929) Sfl/OD spunodLUOQ ppv/|B4n8N/eseg 

(0918/919) seppi.qjau, 

(0808/809) 80d/S8PPRS9d 

•Sajun? Bay g-jog '(lXO9/l'209) sa|RB|0AVMQS 

(0208/209) suoqjeoojpAu, DRBLUOJV 

(0108/109) suoqjBoojpAH pejeuuomo 

l C c 

< £ 

HO 

(0208) X18 
(0208/91.08 QOVS) 381W/3Xi8/3m°se9Aes9!Q 

|as3!a/SE9(gt08QOW) 

(l'8lfr) suoqjeoojpAH ujn9|0Jjad 

1=2 

5 \ 

\ 

- L -

«3-

5 i 

5 V) 
< UJ 
Cv CC 

5 o 
O Q 
O < 

H I 

1 2 
OL LL 

n 5 " 
P < LU 

CL CC 
5 ° O O 
O < m 

r 

"5" 

UN 

So 

8 

I 

5 

1 

.2> 

CD 

3 
c/5 

"8 

8. 
E 
o 

O 

5 

8 

<5N 

3 
cc a. 

LU 
3 

a 

LU 
CC 

OC 

o 

< 
> 
a 
LU a. 
Q. 

x 
C/3 

LU 
LU 

• 

• 

• 

3 
oc 

S 

s 

5 

•AHNO 3sn avn aoj aav svaav QSQVHS Aisisndwoo NI lAiaod SIHI nid 3sv3id 



MHO 3Sfl QVT dOd 3dV SV3UV Q3QVHS *An313ndlAJ00 Nl lAJdOd SIH1 Tlld 3SV3Hd 1 



SH3NFV1NOO JO U38WnN 

(0208/9108 QOW) /3Xia/3'-!!CSBS/]8S8;G/UIV 

3NVH13K '200 '30 • UIV 

822/922 nniavu 
Vi38/VHd1V SSOUO 

HUOdl"IO0 1V03d 
waodnoo i v i o i 

aoa 

(A 
LU 

zz> 
o 
LU 

to 

S01S38SV 

30VN 

(Cr23/?29) Sit/09 S3IUE6JO 9|HB|0A 

(0208/9108 QOW /38iH/=Xi8/a"!l°SB9/|aJ8!a 

ĉ 
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APPENDIX D 

RANCHER WELL, PLANT WELL, AND NATURAL SPRING 

MONTHLY LABORATORY RESULTS 

(NOVEMBER) 



AnalyticalTechnologies, Inc. 2709-D Pan American Freeway. NE Albuquerque NM 87 
Phone (505) 344-3777 FAX (505) 344-4 

ATI I.D. 412308 

December 15, 1994 

Marathon O i l Company 
P.O. Box 552 
Midland, TX 79702-0552 

Project Name/Number: IB REMEDIATION 44999 

A t t e n t i o n : Robert J. Menzie J r . 

On 12/02/94, A n a l y t i c a l Technologies, I n c . , (ADHS License No. 
AZ0015) , received a request t o analyze aqueous samples. The 
samples were analyzed w i t h EPA methodology or e q u i v a l e n t methods. 
The r e s u l t s of these analyses and the q u a l i t y c o n t r o l data, which 
f o l l o w each set of analyses, are enclosed. 

Chloride analyses were performed by A n a l y t i c a l Technologies, 
Inc., 9830 S. 51st S t r e e t , Suite B-113, Phoenix, AZ. 

EPA Method 8020 analyses were performed by A n a l y t i c a l 
Technologies, I n c . , Albuquerque, NM. 

I f you have any questions or comments, please do not h e s i t a t e t o 
contact us at (505) 344-3777. 

L e t i t i a Krakowski, Ph.D. 
Project Manager 

MR: j t 

Enclosure i i.e.',-- c •. 
" - t U J i,.v 

Corporate Offices: 5550 Morehouse Drive San Diego, CA 92121 (619) 458-9141 



J j ^ AnalyticalTechnologies,! 

CLIENT 

PROJECT # 

PROJECT NAME 

: MARATHON OIL COMPANY 

:44999 

:IB REMEDIATION 

DATE RECEIVED : 12/02/94 

REPORT DATE 12/15/94 

ATI ID: 412308 
DATE 

ATI # CLIENT DESCRIPTION MATRIX COLLECTED 
01 TRIP BLANK AQUEOUS 11/17/94 
02 LYMAN AQUEOUS 11/30/94 
03 ARROYO AQUEOUS 11/30/94 
04 SW-1 AQUEOUS 11/30/94 
05 STRIPPER INLET AQUEOUS 11/30/94 
06 STRIPPER OUTLET AQUEOUS 11/30/94 

TOTALS 

MATRIX #SAMPLES 
AQUEOUS 6 

ATI STANDARD DISPOSAL PRACTICE 

The samples from t h i s p r o j e c t w i l l be disposed o f i n t h i r t y (30) days from 
the date of t h i s r e p o r t . I f an extended storage p e r i o d i s r e q u i r e d , please 
contact our sample c o n t r o l department before the scheduled d i s p o s a l date. 



/ j k AnalyticalTechnologies,Inc. 
GENERAL CHEMISTRY RESULTS 

ATI I.D. : 412308 

CLIENT : MARATHON OIL COMPANY DATE RECEIVED : 12/02/94 
ROJECT # : 44999 
ROJECT NAME : IB REMEDIATION REPORT DATE : 12/15/94 

ARAKETER UNITS 02 03 04 

HLORIDE (EPA 325.2) MG/L 12.1 11.1 24 



> j l s AnalyticalTechnologies, Inc. 
GENERAL CHEMISTRY - QUALITY CONTROL 

CLIENT 
PROJECT # 
PROJECT NAME 

MARATHON OIL COMPANY 
44999 
IB REMEDIATION ATI I.D. : 412 30 3 

SAMPLE DUP. SPIKED SPIKE % 
PARAMETER UNITS ATI I.D. RESULT RESULT RPD SAMPLE CONC REC 

CHLORIDE MG/L 41185701 126 126 0 226 100 100 

% Recoverv = (Spike Sample Result - Sample Result) 
X 100 

Spike Concentration 

RPD (Relative Percent Difference) = (Sample Result - Duplicate Result) 
X 100 

Average Result 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

TEST : BTEX, MTBE (EPA 8020) 

CLIENT : MARATHON OIL COMPANY ATI I.D.: 412 3 08 

PROJECT # : 44999 

PROJECT NAME : IB REMEDIATION 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

01 TRIP BLANK AQUEOUS 11/17/94 NA 12/08/94 1 

02 LYMAN AQUEOUS 11/30/94 NA 12/08/94 1 

03 ARROYO AQUEOUS 11/30/94 NA 12/09/94 1 

PARAMETER UNITS 01 02 03 

BENZENE UG/L <0 . 5 <0. 5 <0 . 5 

TOLUENE UG/L <0 . 5 <0 . 5 <0 . 5 

ETHYLBENZENE UG/L <0 . 5 <0. 5 <0.5 

TOTAL XYLENES UG/L <0 . 5 <0. 5 <0 . 5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 99 100 100 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

TEST : BTEX, MTBE (EPA 8020) 

CLIENT : MARATHON OIL COMPANY ATI I.D.: 412308 

PROJECT # : 44999 

PROJECT NAME : IB REMEDIATION 

SAMPLE 
ID. # CLIENT I . D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

04 SW-1 AQUEOUS 11/30/94 NA 12/08/94 1 

0 5 STRIPPER INLET AQUEOUS 11/30/94 NA 12/09/94 100 

06 STRIPPER OUTLET AQUEOUS 11/30/94 NA 12/13/94 10 

PARAMETER UNITS 04 05 06 

BENZENE UG/L <0 . 5 270 <5 . 0 

TOLUENE UG/L <0 . 5 <50 <5 . 0 

ETHYLBENZENE UG/L <0. 5 330 15 

TOTAL XYLENES UG/L <0 . 5 240 26 

SURROGATE: 

BROMOFLUOROBENZENE (%) 97 101 83 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

REAGENT BLANK 

TEST : BTEX, MTBE (EPA 8020) ATI I.D. : 412308 

BLANK I.D. : 120994 MATRIX : AQUEOUS 

CLIENT : MARATHON OIL COMPANY DATE EXTRACTED : NA 

PROJECT # : 44999 DATE ANALYZED : 12/09/94 

PROJECT NAME : I B REMEDIATION DILUTION FACTOR : 1 

PARAMETER UNITS 

BENZENE UG/L <0. 5 

TOLUENE UG/L <0. 5 

ETHYLBENZENE UG/L <0 . 5 

TOTAL XYLENES UG/L <0 . 5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 103 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

REAGENT BLANK 

TEST : BTEX, MTBE (EPA 8020) ATI I.D. : 412308 

BLANK I.D. : 120894 MATRIX : AQUEOUS 

CLIENT : MARATHON OIL COMPANY DATE EXTRACTED : NA 

PROJECT # : 44999 DATE ANALYZED : 12/08/94 

PROJECT NAME : I B REMEDIATION DILUTION FACTOR : 1 

PARAMETER UNITS 

BENZENE UG/L <0 . 5 

TOLUENE UG/L <0 . 5 

ETHYLBENZENE UG/L <0. 5 

TOTAL XYLENES UG/L <0.5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 100 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

REAGENT BLANK 

TEST : BTEX, MTBE (EPA 8 020) ATI I.D. : 412308 

BLANK I.D. : 121394 MATRIX : AQUEOUS 

CLIENT : MARATHON OIL COMPANY DATE EXTRACTED : NA 

PROJECT # : 44999 DATE ANALYZED : 12/13/94 

PROJECT NAME : IB REMEDIATION DILUTION FACTOR : 1 

PARAMETER UNITS 

BENZENE UG/L <0. 5 

TOLUENE UG/L <0 . 5 

ETHYLBENZENE UG/L <0. 5 

TOTAL XYLENES UG/L <0 . 5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 95 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

MSMSD 

TEST : BTEX, MTBE (EPA 8020) 

MSMSD # : 41232805 ATI I.D • 412308 

CLIENT : MARATHON OIL COMPANY DATE EXTRACTED NA 

PROJECT # : 44999 DATE ANALYZED 12/08/94 

PROJECT NAME : IB REMEDIATION SAMPLE MATRIX AQUEOUS 

REF. I.D. : 41232! 305 UNITS UG/L 

PARAMETER 
SAMPLE 
RESULT 

CONC 
SPIKE 

SPIKED 
SAMPLE 

% 
REC 

DUP 
SPIKE 

DUP 
% REC RPD 

BENZENE 3 . 4 10 13 96 13 96 0 

TOLUENE 1.7 10 12 103 11 93 9 

ETHYLBENZENE 0.9 10 10 91 10 91 0 

TOTAL XYLENES 3 . 3 30 34 102 33 99 3 

(Spike Sample Result - Sample Result) 
% Recovery = X 100 

Spike Concentration 

(Sample Result - Dupl i c a t e Result) 
RPD ( R e l a t i v e Percent Difference) = X 100 

Average Result 



rr 

O 

(uei)<noi*q si^vuob 
uoriS86ia f qo i Aq s|Bj8W vbOd 

IBJepej, • sprepuEJS Arepuooss VMQS 

[ejepe J, • spjcpireis AJBUIU,J VMQS 

BUOZUV • sp/epuBis AJBPUOOSS VMQS 

BUOZUV • spjspuBis AjBUlUd VMQS 

((HE8/CU9) sorjBLUOJV JEepnu/|Od 

(Ot28/f 29) SH/OD S0!UB6JO 8|flB|0A 

(0Z28/S29) Sfl/OD spunodwoQ ppv/|B4n8N/8seg 

(OS 18/919) ssppjqjsH 

(0808/809) 80d/S9PP!)S3d 

•Bejun ? 69U g-zos '(iXOS/t'SOG) S8|RE|OA VMQS 

(0208/209) suoqjBoojpAH OBEUJOJV 

(0108/109) suocyeoojpAH pajBuuomo 

(0208) /3X18 

(0208/9108 QOW) 38HN/3X18/3U!|OSB9/|as8!a 

|3S8!a/seo(SL08 QOn) 

(L'Stf) suoqjBoojpAH Lune|0Jj8rj 

5" 

< UJ LU 

CO —A 

in 

cn 

j o 

<C4 

4:B 

« 

CD 

1 
io 

. . 3 " 

s i x z « I £ ' ' i 

its 
(75 

OH 
\ 

I t 

8. 
e 
o 
O 

a. <£-f 

2- H 
o < i . 

2 
CO 

"8 

o 

p -

o 

i 

5*" 

LU 

I CM 

8 

LU 

• 

• 

• 

# 
CM 

• 

£• 
CO 
3 

w n SE. 

v5" 

'A1NO 3Sn 9V1 dOJ 3UV SV3dV Q3QVHS -A13131dWOO Nl WdOd SIH1 mid 3SV31d 



cn 
LU 
D 

o 
LU 

£2 
to 

2 
< 

SH3NIYJLNCO JO H30WflN 

(0308/91.08 QOW) /3X18/3<J!IOSB3/iasa!Q/yiv 

:NVHi=fl 'SCO '20 • UIV 

Vi=3/VHdlV ssoao 

Naodiioo ivo2d 
waodnoo i v io i 

aoe 

S01S39SV 
30VN 

(0723/723) S'rVCS S^ESJO sinviOA 

(0208/9108 QOW GSifl/HXiti^liosso/iasaia 

Cfl 

o 
< 

CD < 
< 

o 
U i 

cc c 

p 

LLI 
2 

UJ 

CO 

5 
cu 

u 
c 

8 
O C3 

O TZ 
c CD5 

E Z 
a> 

S a. 
co cr 

CD 
-r- Q = 

< CJ < 

z 
Q. 
ZS. o 
o 

c/3 
t o 
LU cr 
o 
o 
< 

= HZ U LSI dlOJJ 0P23 

0 LCS/ 
CO'rt 6L3/5L9 

COM 289/289 

MX>< 

3ci=ins 
Cr=l OiNVOyO 

0 0 i 

XOi 

cc 
UJ 
o < 

o cc c_ 

UJ 

Of 

Q 
\ P f 

E1 c=^i 2 5 

fiTcsT 

2\B 

a 

3 

QJ d . ~ 



APPENDIX E 

RANCHER WELL, PLANT WELL, AND NATURAL SPRING 

MONTHLY LABORATORY RESULTS 

(DECEMBER) 



AnalyticalTechnologies, Inc 2709-D Pan American Freeway. NE Albuquerque, NM 87107 
Phone (505) 344-3777 FAX (505) 344-4413 

ATI I.D. 412394 

January 9, 1995 

Marathon O i l Company 
P.O. Box 552 
Midland, TX 79702-0552 

Project Name/Number: IB REMEDIATION 

Attention: Bob Menzie 

On 12/20/94, Analytical Technologies, Inc., (ADHS License No. 
AZ0015), received a request t o analyze aqueous samples. The 
samples were analyzed with EPA methodology or equivalent methods. 
The resu l t s of these analyses and the q u a l i t y c o n t r o l data, which 
follow each set of analyses, are enclosed. 

Chloride analyses were performed by Analytical Technologies, 
Inc., 9830 S. 51st Street, Suite B-113, Phoenix, AZ. 

A l l other analyses were performed by Analytical Technologies, 
Inc., Albuquerque, NM. 

I f you have any questions or comments, please do not hesitate t o 
contact us at (505) 344-3777. 

MR: j t 

Enclosure MCR 
JAN 1 2 1995 

Environmental & Safety 

Corporate Offices: 555Q Morehouse Drive San Diego, CA 92121 (619) 458-9141 



J h AnalyticalTechnologies, Inc 

CLIENT 
PROJECT # 
PROJECT NAME 

: MARATHON OIL COMPANY 
:(NONE) 
:IB REMEDIATION 

DATE RECEIVED 

REPORT DATE 

12/20/94 

01/09/95 

ATI ID: 412394 

ATI # CLIENT DESCRIPTION MATRIX 
DATE 

COLLECTED 

01 
02 
03 
04 
05 
06 

SW-1 
LYMAN 
ARROYO 
STRIPPER INLET 
STRIPPER OUTLET 
TRIP BLANK 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

12/16/94 
12/16/94 
12/16/94 
12/16/94 
12/16/94 
12/02/94 

TOTALS 

MATRIX #SAMPLES 
AQUEOUS 6 

ATI STANDARD DISPOSAL PRACTICE 

The samples from t h i s p r o j e c t w i l l be disposed of i n t h i r t y (30) days from 
the date of t h i s r e p o r t . I f an extended storage period i s r e q u i r e d , please 
con t a c t our sample c o n t r o l department before the scheduled d i s p o s a l date. 



I 
^ Analytical Technologies, Inc. 

GENERAL CHEMISTRY RESULTS • I 

ATI I.D. : 412394 

IENT : MARATHON OIL COMPANY DATE RECEIVED : 12/20/94 
OJECT # : (NONE) 
OJECT NAME : IB REMEDIATION REPORT DATE : 01/09/95 

LRAMETER UNITS 01 02 03 

I 
CHLORIDE (EPA 325.2) MG/L 25 11.8 12.2 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



AnalyticalTechnologies, Inc. 
GENERAL CHEMISTRY - QUALITY CONTROL 

CLIENT : MARATHON OIL COMPANY 
PROJECT # : (NONE) 
PROJECT NAME : IB REMEDIATION ATI I.D. : 412 394 

SAMPLE DUP. SPIKED SPIKE % 
PARAMETER UNITS ATI I.D. RESULT RESULT RPD SAMPLE CONC REC 

CHLORIDE MG/L 41238904 2.4 2.5 4 12.2 10.0 98 

% Recovery = (Spike Sample Result - Sample Result) 
X 100 

Spike Concentration 

RPD (Relative Percent Difference) = (Sample Result - Duplicate Result) 
X 100 

Average Result 



J j \ j \ AnalyticalTechnologies,Inc. 

GAS CHROMATOGRAPHY RESULTS 

TEST 

CLIENT 

PROJECT # 

PROJECT NAME 

BTEX (EPA 8020) 

MARATHON OIL COMPANY 

(NONE) 

I B REMEDIATION 

ATI I.D, 412394 

SAMPLE 
ID. # CLIENT I.D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

01 SW-1 

02 LYMAN 

03 ARROYO 

AQUEOUS 

AQUEOUS 

AQUEOUS 

12/16/94 

12/16/94 

12/16/94 

NA 

NA 

NA 

12/28/94 

12/28/94 

12/28/94 

1 

1 

1 

PARAMETER UNITS 01 02 03 

BENZENE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

UG/L 

UG/L 

UG/L 

UG/L 

<0. 5 

<0.5 

0.7 

4 . 8 

<0. 5 

<0.5 

<0. 5 

<0 . 5 

<0.5 

<0.5 

<0. 5 

<0. 5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 109 100 100 



J h AnalyticalTechnologies, Ir 

GAS CHROMATOGRAPHY RESULTS 

TEST 

CLIENT 

PROJECT # 

PROJECT NAME 

: BTEX (EPA 8020) 

: MARATHON OIL COMPANY 

: (NONE) 

: I B REMEDIATION 

ATI I.D. 412394 

SAMPLE 
ID. # CLIENT I.D. MATRIX 

DATE DATE DATE DIL. 
SAMPLED EXTRACTED ANALYZED FACTOR 

04 STRIPPER INLET 

05 STRIPPER OUTLET 

0 6 TRIP BLANK 

AQUEOUS 12/16/94 NA 12/29/94 10 

AQUEOUS 12/16/94 NA 12/27/94 5 

AQUEOUS 12/02/94 NA 12/27/94 1 

PARAMETER UNITS 04 05 06 

BENZENE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

UG/L 

UG/L 

UG/L 

UG/L 

48 

100 

140 

190 

<2 . 5 

<2 . 5 

12 

86 

<0. 5 

<0. 5 

<0.5 

<0.5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 89 93 104 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

REAGENT BLANK 

TEST : BTEX (EPA 8020) ATI I.D. : 412394 

BLANK I.D. : 122794 MATRIX : AQUEOUS 

CLIENT : MARATHON OIL COMPANY DATE EXTRACTED : NA 

PROJECT # : (NONE) DATE ANALYZED : 12/27/94 

PROJECT NAME : IB REMEDIATION DILUTION FACTOR : 1 

PARAMETER UNITS 

BENZENE UG/L <0. 5 

TOLUENE UG/L <0. 5 

ETHYLBENZENE UG/L <0. 5 

TOTAL XYLENES UG/L <0. 5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 102 



/ Q i AnalyticalTechnologies,Inc. 

GAS CHROMATOGRAPHY RESULTS 

REAGENT BLANK 

TEST : BTEX (EPA 8020) ATI I.D. : 412394 

BLANK I.D. : 122994 MATRIX : AQUEOUS 

CLIENT : MARATHON OIL COMPANY DATE EXTRACTED : NA 

PROJECT # : (NONE) DATE ANALYZED : 12/29/94 

PROJECT NAME : IB REMEDIATION DILUTION FACTOR : 1 

PARAMETER UNITS 

BENZENE UG/L <0. 5 

TOLUENE UG/L <0. 5 

ETHYLBENZENE UG/L <0.5 

TOTAL XYLENES UG/L <0. 5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 105 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

REAGENT BLANK 

TEST : BTEX (EPA 8020) ATI I.D. : 412394 

BLANK I.D. : 122894 MATRIX : AQUEOUS 

CLIENT : MARATHON OIL COMPANY DATE EXTRACTED : NA 

PROJECT # : (NONE) DATE ANALYZED : 12/28/94 

PROJECT NAME : IB REMEDIATION DILUTION FACTOR : 1 

PARAMETER UNITS 

BENZENE UG/L <0.5 

TOLUENE UG/L <0. 5 

ETHYLBENZENE UG/L <0.5 

TOTAL XYLENES UG/L <0.5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 101 



J j S AnalyticalTechnologies,Inc. 

GAS CHROMATOGRAPHY RESULTS 

REAGENT BLANK 

TEST : BTEX (EPA 8020) ATI I.D. : 412394 

BLANK I.D. : 122894 MATRIX : AQUEOUS 

CLIENT : MARATHON OIL COMPANY DATE EXTRACTED : NA 

PROJECT # : (NONE) DATE ANALYZED : 12/28/94 

PROJECT NAME : IB REMEDIATION DILUTION FACTOR : 1 

PARAMETER UNITS 

BENZENE UG/L <0.5 

TOLUENE UG/L <0. 5 

ETHYLBENZENE UG/L <0 . 5 

TOTAL XYLENES UG/L <0. 5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 98 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

MSMSD 

TEST : BTEX (EPA 8020) 

MSMSD # : 41239002 ATI I.D. : 412394 

CLIENT : MARATHON OIL COMPANY DATE EXTRACTED : NA 

PROJECT # : (NONE) DATE ANALYZED : 12/29/94 

PROJECT NAME : IB REMEDIATION SAMPLE MATRIX : AQUEOUS 

REF. I.D. : 41239002 UNITS : UG/L 
SAMPLE CONC SPIKED % DUP DOT 

PARAMETER RESULT SPIKE SAMPLE REC SPIKE % REC RPD 

BENZENE <0.5 10 10 100 9.5 95 5 

TOLUENE <0.5 10 10 100 9.7 97 3 

ETHYLBENZENE <0.5 10 10 100 9.7 97 3 

TOTAL XYLENES <0.5 3 0 3 3 110 31 103 6 

(Spike Sample Result - Sample Result) 
% Recovery = X 100 

Spike Concentration 

(Sample Result - Dupl i c a t e Result) 
RPD ( R e l a t i v e Percent D i f f e r e n c e ) = X 100 

Average Result 
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APPENDIX F 

STATE ENGINEER'S FLUID RECOVERY REPORTS 



Mid-Continent Region 
Production United States 

Marathon 
l MARATHON / r Oil Company 
November 10, 1994 

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

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

Re: Indian Basin Remediation Project 

Dear Mr. Marr: 

The following table indicates the recorded meter readings for f l u i d removed from 
the Lower Queen monitoring wells under permit RA-5131 as of Monday, November 7, 
1994. Cumulative Lower Queen f l u i d removal through that date is 44.095.073 
gallons. 

MONITORING 
WELL 

METER 
SERIAL 
NUMBER 

INIT'L 
METER 
START 

11/07/94 
METER 
READING 

FLUID REMOVED 
(Gal) 

PER-WELL 
FLUID 
REMOVED 
(Gal) 

MW-58 
(BH-84) 

10239118 0 6397788 6,397,788 
26.9221 

6,424,710 

MW-59 
(BH-85) 

10259114 0 121794.9* 5,115,386 
83.4541 

5,198,840 

MW-61A 
(BH-87A) 

10239116 0 6264877.2 6,264,877 
130,8501 

6,395,727 

MW-62 
(BH-88) 

10239115 0 5082334 5,082,334 
256,5531 

5,338,887 

MW-65A 
(BH-91A) 

10239117 0 8790047.4 8,790,047 
39.7741 

8,829,821 

MW-68 
(BH-94) 

02209213 122618 3500000.0 3,377,382 
2,484,0761 

5,861,458 

MW-72 
(BH-99) 

02881532 470 6046100.0 6,045,630 6,045,630 

LOWER QUEEN TOTAL 44,095,073 Gallons 

* Metered units are barrels. 
1 Previously metered recovered volumes. 

A subsidiary of USX Corporation 



Indian Basin Remediation Project 
Page 2 

The following table indicates the meter readings for f l u i d removed from Shallow 
zone monitoring wells under permit RA-8015 as of Monday, November 7, 1994. The 
cumulative shallow f l u i d removal through that date is 777.388 gallons. 

MONITORING 
WELL 

METER 
SERIAL 
NUMBER 

INIT'L 
METER 
START 

11/07/94 
METER 
READING 

FLUID 
REMOVED 
(Gal) 

PER-WELL 
FLUID 
REMOVED 
(Gal) 

MW-1 6,7131 6,713 

MW-13 02209212 98236.2 226324 243,9991 243,999 

MW-14 02209214 0 398204.3 398,3911 398,391 

MW-21 1891 189 

MW-35 02209212 188.8 98,3031 98,303 

MW-69 9.0672 

20.7261 29,793 

SHALLOW TOTAL 777,388 Gallons 

Previously metered recovered volumes. 
Gauged i n portable fiberglass tank. 

Please note the above tables have been revised to show only the meter s e r i a l 
numbers and readings for the meters currently i n s t a l l e d on each we l l . Earlier 
readings from meters that have been replaced or switched to other wells have 
been summarized as "previously metered recovered volumes" to simplify the tables 
and associated footnotes. 

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

Sincerely, 

Robert J. Jfenzie, JrL^ 
Environmental Representative 

RJM90894/nrt 

xc: L. J. Oswald - Midland 
C. M. Schweser - IBGP, Lakewood 



Mid-Continent Region 
Production United States 

/ A A \ Marathon 
\ MARATHON / Oil Company 
December 12, 1994 

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

Re: Indian Basin Remediation Project 

Dear Mr. Marr: 

The following table indicates the recorded meter readings for f l u i d removed from 
the Lower Queen monitoring wells under permit RA-5131 as of Monday, December 5, 
1994. Cumulative Lower Queen f l u i d removal through that date i s 45.201.860 
gallons. 

MONITORING 
WELL 

METER 
SERIAL 
NUMBER 

INIT'L 
METER 
START 

12/05/94 
METER 
READING 

FLUID REMOVED 
(Gal) 

PER-WELL 
FLUID 
REMOVED 
(Gal) 

MW-58 
(BH-84) 

10239118 0 6490182 6,490,182 
26.9221 

6,517,104 

MW-59 
(BH-85) 

10259114 0 125215.8* 5,259,064 
83.4541 

5,342,518 

MW-61A 
(BH-87A) 

10239116 0 6264877 6,264,877 
130,8501 

6,395,727 

MW-62 
(BH-88) 

10239115 0 5231434 5,231,434 
256,5531 

5,487,987 

MW-65A 
(BH-91A) 

10239117 0 8932867 8,932,867 
39.7741 

8,972,641 

MW-68 
(BH-94) 

02209213 122618 3645648 3,523,030 
2,484,0761 

6,007,106 

MW-72 
(BH-99) 

02881532 470 6479247 6,478,777 6,478,777 

LOWER QUEEN TOTAL 45,201,860 Gallons 

* Metered units are barrels. 
1 Previously metered recovered volumes. 

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

A subsidiary of USX Corooration 



Indian Basin Remediation Project 
Page 2 

The following table indicates the meter readings for f l u i d removed from Shallow 
zone monitoring wells under permit RA-8015 as of Monday, December 5, 1994. The 
cumulative shallow f l u i d removal through that date i s 783.150 gallons. 

MONITORING 
WELL 

METER 
SERIAL 
NUMBER 

INIT'L 
METER 
START 

12/05/94 
METER 
READING 

FLUID 
REMOVED 
(Gal) 

PER-WELL 
FLUID 
REMOVED 
(Gal) 

MW-1 6.7131 6,713 

MW-13 02209212 98236.2 226324 243,9991 243,999 

MW-14 02209214 0 398204.3 398,3911 398,391 

MW-21 1891 189 

MW-35 02209212 188.8 98.3031 98,303 

MW-69 5,7622 

29.7931 35,555 

SHALLOW TOTAL 783,150 Gallons 

Previously metered recovered volumes. 
Gauged i n portable fiberglass tank. 

Please note the above tables have been revised to show only the meter s e r i a l 
numbers and readings for the meters currently i n s t a l l e d on each we l l . Earlier 
readings from meters that have been replaced or switched to other wells have 
been summarized as "previously metered recovered volumes" to simplify the tables 
and associated footnotes. 

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

Sincerely, 

Robert J. Menz^e^/rT' ^ J ^ / 
Environmental Representative " 

RJM90894/nrt 

xc: L. J. Oswald - Midland 
C. M. Schweser - IBGP, Lakewood 



Mid-Continent Region 
Production United States 

Marathon 
Oil Company 

January 10, 1995 

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

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

Re: Indian Basin Remediation Project 

Dear Mr. Marr: 

The following table indicates the recorded meter readings for f l u i d removed from 
the Lower Queen monitoring wells under permit RA-5131 as of Tuesday, January 3, 
1995. Cumulative Lower Queen f l u i d removal through that date i s 46.437.096 
gallons. 

MONITORING 
WELL 

METER 
SERIAL 
NUMBER 

INIT'L 
METER 
START 

01/03/95 
METER 
READING 

FLUID REMOVED 
(Gal) 

PER-WELL 
FLUID 
REMOVED 
(Gal) 

MW-58 
(BH-84) 

10239118 0 6575029 6,575,029 
26.9221 

6,601,951 

MW-59 
(BH-85) 

10259114 0 128029* 5,377,218 
83.4541 

5,460,672 

MW-61A 
(BH-87A) 

10239116 0 6264877 6,264,877 
130,8501 

6,395,727 

MW-62 
(BH-88) 

10239115 0 5397554 5,397,554 
256,5531 

5,654,107 

MW-65A 
(BH-91A) 

10239117 0 8991540 8,991,540 
39.7741 

9,031,314 

MW-68 
(BH-94) 

02209213 122618 3780478 3,657,860 
2.484.0761 

6,141,936 

MW-72 
(BH-99) 

02881532 470 7151859 7,151,389 7,151,389 

LOWER QUEEN TOTAL 46,437,096 Gallons 

* Metered units are barrels. 
1 Previously metered recovered volumes. 

A subsidiary of USX Corporation 



Indian Basin Remediation Project 
Page 2 

The following table indicates the meter readings for f l u i d removed from Shallow 
zone monitoring wells under permit RA-8015 as of Tuesday, January 3, 1994. The 
cumulative shallow f l u i d removal through that date is 783.898 gallons. 

MONITORING 
WELL 

METER 
SERIAL 
NUMBER 

INIT'L 
METER 
START 

01/03/95 
METER 
READING 

FLUID 
REMOVED 
(Gal) 

PER-WELL 
FLUID 
REMOVED 
(Gal) 

MW-1 6.7131 6,713 

MW-13 02209212 98236.2 226324 243,9991 243,999 

MW-14 02209214 0 398204.3 398.3911 398,391 

MW-21 1891 189 

MW-35 02209212 188.8 98.3031 98,303 

MW-69 7482 

35.5551 36,303 

SHALLOW TOTAL 783,898 Gallons 

Previously metered recovered volumes. 
Gauged i n portable fiberglass tank. 

Please note the above tables have been revised to show only the meter s e r i a l 
numbers and readings for the meters currently i n s t a l l e d on each w e l l . Earlier 
readings from meters that have been replaced or switched to other wells have 
been summarized as "previously metered recovered volumes" to simplify the tables 
and associated footnotes. 

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

Sincerely, 

<L-*- ZT 2$*-'- s^Z^s**^ 
jbert J. Menzie, 

Environmental Representative' 

RJM90894/nrt 

xc: L. J. Oswald - Midland 
C. M. Schweser - IBGP, Lakewood 


