
AP-

STAGE 1 & 2 
REPORTS 

DATE: 
_5 



Bureau 

Kh 
GERAGHTY & MILLER 

Site Investigation Report 

Former Bertha Barber Tank Battery 
Lea County, New Mexico 

PREPARED FOR 

Marathon Oil Company 



ARCADIS GERAGHTY&MILLER 

Site Investigation Report 

Former Bertha Barber Tank Battery 
Lea County, New Mexico 

John F. Horst 
Staff Engineer 

Michael A. Hansen, P.E. 
Principal Engineer 

/Q&uu ^OCA^—• 

Doreen Sousa 
Associate 

Prepared for: 

Marathon Oil Company 

Prepared by: 

ARCADIS Geraghty & Miller, Inc. 

3000 Cabot Boulevard West 

Suite 3004 

Langhorne 

Pennsylvania 19047 

Tel 215 752 6840 

Fax 215 752 6879 

Our Ref.: 

NP000449.0002.00001 

Date: 

25 January 2000 

This document is intended only for the use 

of the individual or entity for which it was 

prepared and may contain information that 

is privileged, confidential, and exempt from 

disclosure under applicable law. Any 

dissemination, distribution, or copying of 

this document is strictly prohibited. 



ARCADIS GERAGHTY&MILLER 
Table of Contents 

1. Introduction 1 

2. Field Activities 1 

2.1 Delineation Sampling 1 

2.1.1 Soil 1 

2.1.2 Groundwater 2 

2.2 Groundwater Monitoring 4 

2.2.1 April 1999 Sampling Event 5 

2.2.2 July 1999 Sampling Event 5 

2.2.3 September 1999 Sampling Event 6 

2.2.4 December 1999 Sampling Event 6 

3. Hydrogeology/Hydrology 7 

4. Water Well Inventory 8 

5. Conclusions, Summary, and Project Schedule 8 

Tables 

1 Soil Delineation Analytical Results, August 1999, Former Bertha Barber 
Tank Battery, Lea County, New Mexico. 

2 Groundwater Delineation Analytical Results, August 1999, Former Bertha 
Barber Tank Battery, Lea County, New Mexico. 

3 Monitoring Well Construction Details, Former Bertha Barber Tank Battery, 
Lea County, New Mexico. 

4 Historical Groundwater Monitoring Analytical Results, Former Bertha 
Barber Tank Battery, Lea County, New Mexico. 

5 Historical Liquid Level Data, December 1998 - December 1999, Former 
Bertha Barber Tank Battery, Lea County, New Mexico. 

6 Summary of Water Wells Within One-Mile, Former Bertha Barber Tank 
Battery, Lea County, New Mexico. 

i 



GERAGHTY&MILLER 
Table of Contents 

7 Anticipated Project Schedule, Former Bertha Barber Tank Battery, Lea 
County, New Mexico. 

Figures 

1 Site Location, Former Bertha Barber Tank Battery, Lea County, New 
Mexico. 

2 Site Layout, Former Bertha Barber Tank Battery, Lea County, New Mexico. 

3 Soil Delineation Results, Former Bertha Barber Tank Battery, Lea County, 
New Mexico. 

4 Groundwater Delineation Results, Former Bertha Barber Tank Battery, Lea 
County, New Mexico. 

5 Distribution of BTEX and Chloride in Groundwater, 1999 Quarterly 
Monitoring, Former Bertha Barber Tank Battery, Lea County, New Mexico. 

6 Groundwater Elevation Contours, December 1999, Former Bertha Barber 
Tank Battery, Lea County, New Mexico. 

7 Water Wells Within One-Mile Radius, Former Bertha Barber Tank Battery, 
Lea County, New Mexico. 

Appendices 

A Lithologic Boring Logs 

B Soil Delineation Laboratory Analytical Report 

C Groundwater Delineation Laboratory Analytical Report 

D Monitoring Well Completion Logs 

E Quarterly Groundwater Sampling Laboratory Analytical Reports 

April 1999 Monitoring Event 

July 1999 Monitoring Event 

September 1999 Monitoring Event 

December 1999 Monitoring Event 

F Water Well Inventory 

ii 



Site Investigation Report 

ARCADIS GERAGHTY&MILLER Former Bertha Barber Tank Battery 
Lea County, New Mexico 

1. Introduction 

This Site Investigation Report (SIR) has been prepared on behalf of Marathon Oil Company 
(Marathon) to present the results of field activities and investigations conducted between January 
and December 1999 at the Former Bertha Barber Tank Battery (site) in Lea County, New Mexico. 
As shown on Figure 1, the site is situated in Section 5, Township 20 South, Range 37 East. This 
report has been prepared in accordance with the April 15, 1999 Stage 1 Abatement Plan prepared 
on behalf of Marathon by ARCADIS Geraghty and Miller {Stage 1 Abatement Plan, Former 
Bertha Barber Tank Battery), as conditionally approved by the New Mexico Oil Conservation 
Division (OCD) in correspondence to Marathon dated July 29, 1999. The purpose of this site 
investigation was to delineate the extent of petroleum hydrocarbons in the site subsurface, 
characterize the site hydrogeology and hydrology, and determine the proximity of potential 
receptors in the surrounding area. 

Section 2 of this report summarizes the field activities and results associated with monitoring well 
gauging, soil delineation sampling, groundwater delineation sampling, and groundwater monitoring 
sampling. The remaining sections present the results of a one-mile radius water well search, a brief 
summary of the site investigation results, and the projected schedule for submission ofthe Stage 2 
Abatement Plan. 

2. Field Activities 

2.1 Delineation Sampling 

Delineation activities conducted as part of the Stage 1 Abatement Plan implementation were completed 
in August 1999. These activities involved the collection of both soil and groundwater samples. The 
following sections present the methods used to collect the samples, the laboratory analytical results, and 
the extent of delineation completed. 

2.1.1 Soil 

Previously, Marathon voluntarily initiated an investigation to determine the extent of petroleum 
hydrocarbon impacted soil at the site and included the results as part ofthe Stage 1 Abatement Plan. In 
order to complete the horizontal and vertical delineation, soil investigation activities were continued at 
the site between August 3 and 5, 1999. A total of ten new soil borings were installed at the site by 
Rhino Environmental Services (Rhino Environmental) of Albuquerque, New Mexico under the 
oversight of ARCADIS Geraghty & Miller (AG&M) personnel. The borings were installed using 
hollow-stem drilling techniques. Two of the borings (MW-6 and MW-10) were positioned in an area 
assumed to be hydraulically upgradient (northwest) ofthe site and representative of background 
conditions. This assumption was based on topographic relief and site features as well as past 
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groundwater elevation data collected at the site. Boring PZ-1 was positioned to the north of the site, just 
south of an off-site pumping well used for livestock watering (see Section 4.0). Boring PZ-4 was 
positioned off the southwestern edge ofthe site, while borings PZ-2, PZ-3, and MW-9 were positioned 
along the southern site boundary. Borings MW-7 and MW-11 were positioned to the southeast of the 
site, in an area assumed to be hydraulically downgradient. The remaining boring, MW-8 was 
positioned to the east of the site. The specific boring locations are depicted on Figure 3. 

In order to complete the vertical delineation at each location, the soil borings were extended to a depth 
below the groundwater interface, approximately 32-34 feet below land surface (bis), to a maximum 
depth of 50 feet. During installation of each boring, soil samples were continuously collected using a 
four-foot split-spoon sampling device. Each four-foot sample was lithologically characterized by 
AG&M personnel and field-screened for the presence of volatile petroleum hydrocarbons using a 
photo-ionization detector (PID). Consistent with previous investigations completed at the site (as 
reported in the Stage 1 Abatement Plan), the lithology was found to consist primarily of interbedded 
sands and caliche. The soil boring logs and PID readings are presented in Appendix A. 

In general, the discrete samples exhibiting the highest PID readings and/or the samples directly above 
the water table were selected for laboratory analysis. These soil samples were placed in laboratory-
supplied containers and transported on ice within 24 hours to Core Laboratories of Valparaiso, Indiana. 
All samples were analyzed for total petroleum hydrocarbons diesel and gasoline range organics 
(TPH/DRO and TPH/GRO) and BTEX (benzene, toluene, ethylbenzene, and total xylenes) using 
United States Environmental Protection Agency (USEPA) Methods 8015B and 802IB, respectively. 
The results of the laboratory analyses are summarized in Table 1 and the complete laboratory data 
package is provided in Appendix B. 

None ofthe identified TPH or BTEX concentrations exceeded OCD Remediation Guidelines. Ofthe 
ten samples submitted to the laboratory, the analytical results identified TPH/DRO and TPH/GRO 
concentrations above the laboratory detection limits of 10 milligrams per kilogram (mg/kg) and 1 
mg/kg (respectively) in only one sample. This sample was collected from boring MW-7 at a depth of 
32 to 34 feet and contained 21 mg/kg of TPH/DRO and 75 mg/kg of TPH/GRO. Concentrations of 
individual BTEX compounds were below their respective laboratory detection limits in all ofthe 
samples collected, with two exceptions. The sample collected from boring MW-7 also contained a total 
BTEX concentration of 1,020 micrograms per kilogram (ug/kg) and the sample collected from boring 
MW-8 at a depth of 32 to 34 feet contained a total BTEX concentration of 206 ug/kg. A summary of 
the soil delineation data is depicted on Figure 3. 

2.1.2 Groundwater 

Following installation, each soil boring was converted into a temporary monitoring well. Following 
installation, each new temporary well was surveyed on August 11, 1999 by John West Surveying 
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Company (location and elevation). The temporary wells were developed, gauged, and sampled on 
August 17,1999 by Rhino Environmental. 

Based on the gauging data, each ofthe temporary wells was purged of approximately three casing 
volumes of water, using either a submersible pump or a dedicated disposable bailer. Purge water from 
the sampling was contained at each well in a 55-gallon drum. Following each use, the pump and its 
appurtenances were decontaminated by washing with water and laboratory grade detergent followed by 
a distilled water rinse. Following purging, the monitoring wells were sampled using dedicated 
disposable bailers. The samples were obtained by slowly lowering the bailer into the well until it was 
submerged in the water column. The bailer was then retrieved and the groundwater was poured into 
the sample containers, which were immediately placed in sample coolers and preserved with ice. For 
QA/QC purposes, one field blank sample was analyzed along with one trip blank sample provided by 
the Laboratory. The samples were placed on ice and transported within 24 hours to Core Laboratories 
of Valparaiso, Indiana. Each groundwater sample was analyzed for the following parameters: 

• General chemistry, using USEPA Methods 160.1 and 300. This included Total Dissolved Solids 
(TDS), Chloride, Fluoride, Nitrate, and Sulfate. 

• Metals (dissolved), using USEPA Methods 601 OB and 7470. 

• BTEX, using USEPA Method 8260B. 

• Polynuclear Aromatic Hydrocarbons (PAHs), using USEPA Method 8310. 

The results of the laboratory analyses are summarized in Table 2 and the complete laboratory data 
package is provided in Appendix C. The laboratory analytical results identified the following: 

• PAH's were not identified above the laboratory detection limits in any ofthe samples submitted for 
analysis. 

• BTEX constituents were identified above the laboratory detection limits in only three of the 
samples submitted for analysis (wells MW-9, MW-10, PZ-3). Benzene was identified in MW-9 
and PZ-3 at a concentration of 20 and 17 micrograms per liter (ug/L), respectively - only slightly 
above the New Mexico Water Quality Control Commission (WQCC) groundwater standard of 10 
ug/L. Benzene, toluene, ethylbenzene, and total xylenes were identified in MW-10 at 
concentrations of 12,000, 160, 1,700, and 400 ug/L, respectively. 

• Seven of the 21 dissolved metals analyzed for were below laboratory detection limits in all ofthe 
samples submitted (cadmium, chromium, copper, lead, molybdenum, silver, and mercury). Ofthe 
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remaining 14 dissolved metals analyzed, only four were identified at concentrations exceeding 
WQCC groundwater standards: barium, cobalt, iron, and manganese. The detection of barium, 
iron, and manganese is consistent with the findings of previous investigations at the site, as 
reported in the Stage 1 Abatement Plan. Cobalt was detected in only one sample (PZ-1), at a 
concentration just above its WQCC groundwater standard of 0.06 milligrams per liter (mg/L). 

• Of the general chemistry parameters, fluoride, nitrate, and sulfate were not identified at 
concentrations above WQCC groundwater standards. Chloride and TDS were detected above 
WQCC groundwater standards in all ofthe wells sampled. 

It should be noted that the temporary well with the highest dissolved BTEX concentrations (MW-10) 
was positioned upgradient of the site near a below-grade natural gas pipeline owned and operated by 
Warren Pipeline Company. Due to a release from the pipeline, the portion adjacent to MW-10 was 
recently excavated and repaired. Groundwater delineation data is summarized on Figure 4. 

Following the delineation sampling, temporary wells PZ-3 and PZ-4 were abandoned by removing the 
temporary screens and grouting the boreholes with bentonite. The remaining temporary wells were 
converted into permanent wells by Rhino Environmental personnel on December 12, 1999. Each well 
was constructed of 2-inch diameter Schedule-40 polyvinyl chloride (PVC) casing with 15 feet of 0.01-
inch slot PVC well screen. The annulus between the PVC and the borehole was packed with No. 1 
Morie sand from the total depth ofthe borehole to just above the screen interval. The remainder ofthe 
borehole was sealed with two and a half feet of bentonite pellets and a grout seal. The finished wells 
were finished with a stickup casing. Table 3 includes a summary ofthe well construction details and the 
survey elevations. Monitoring well construction details are presented in Appendix D. 

2.2 Groundwater Monitoring 

In accordance with the approved Stage 1 Abatement Plan, quarterly groundwater sampling events were 
completed at the site on April 9, July 15, September 22, and December 15, 1999. Prior to sampling, 
each well was gauged with an oil-water interface probe. No groundwater sample was collected from 
those wells that were found to contain measurable thicknesses of separate-phase hydrocarbons. 
Sampling was completed in the same manner previously described in Section 2.1.2. 

Laboratory analytical reports for each of these sampling events are presented in Appendix E. Figure 5 
depicts the distribution of Benzene and Chloride in the site groundwater for all four monitoring events 
and Table 4 includes a summary of historical groundwater analytical results for the site. Details 
regarding the results of each sampling event are outlined in the following sections. 
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2.2.1 April 1999 Sampling Event 

The initial quarterly groundwater monitoring event for 1999 was completed at the site on April 9 by 
Marathon personnel. The April 1999 event included sampling of Wells MW-1, MW-2, MW-3, MW-
4, and MW-5, which were the original monitoring wells installed at the site during the original 
voluntary investigation completed by Marathon (Stage 1 Abatement Plan, Former Bertha Barber Tank 
Battery, 1999). The groundwater samples were submitted to Core Laboratories to be analyzed for 
genera] chemistry parameters (pH, TDS, and chloride) using USEPA Methods 150.1, 160.1 and 
325.2; dissolved metals using USEPA Methods 6010B and 7470; BTEX using USEPA Method 
8260B; and PAHs, using USEPA Method 8310. For QA/QC purposes, one field blank sample was 
analyzed along with one trip blank sample provided by the Laboratory. The results of the laboratory 
analyses identified the following: 

• PAH's were not identified above the laboratory detection limits in any of the wells sampled, with 
one exception. Fluorene, fluoranthene, and naphthalene were identified in the sample collected 
from MW-4 at concentrations of 1.4,1.2, and 18.1 ug/L. 

• BTEX concentrations (total) ranged from below the laboratory detection limits in MW-2 to a 
maximum of 300 ug/L in MW-4. None ofthe individual BTEX constituents were identified at 
concentrations exceeding their respective WQCC standards with the exception of benzene. 
Benzene was identified above its 10 ug/L standard in Wells MW-3 (lOOug/L), MW-4 (120 ug/L), 
and MW-5 (53 ug/L). 

• Eight of the 25 dissolved metals analyzed were not identified at concentrations above laboratory 
detection limits in any of the wells sampled (antimony, beryllium, cadmium, cobalt, lead, 
molybdenum, selenium, and mercury). Ofthe remaining 17 dissolved metals analyzed, only five 
were identified at concentrations exceeding WQCC groundwater standards: aluminum, barium, 
chromium, iron, and manganese. This is consistent with the findings of previous investigations at 
the site, as reported in the Stage 1 Abatement Plan. 

• Of the general chemistry parameters, pH ranged from 6.88 to 7 standard units. Chloride and TDS 
were detected above WQCC groundwater standards in each of the five wells sampled. 

2.2.2 July 1999 Sampling Event 

The second quarterly groundwater monitoring event for 1999 was completed at the site on July 15, 
1999 by Rhino Environmental personnel. The July 1999 event included sampling of Wells MW-1, 
MW-2, MW-3, MW-4, and MW-5. The groundwater samples were submitted to Core Laboratories to 
be analyzed for BTEX using USEPA Method 8260B. For QA/QC purposes, one field blank sample 
was analyzed along with one trip blank sample provided by the Laboratory. 
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The results ofthe laboratory analyses identified total BTEX concentrations ranging from below the 
laboratory detection limits in MW-1, MW-2, and MW-3 to a maximum of 513 ug/L in MW-5. None of 
the individual BTEX constituents were identified at concentrations exceeding their respective WQCC 
standards with the exception of benzene. Benzene was identified above its 10 ug/L standard in Wells 
MW-4 (43 ug/L), and MW-5 (470 ug/L). 

2.2.3 September 1999 Sampling Event 

The third quarterly groundwater monitoring event for 1999 was completed at the site on September 
22, 1999 by ARCADIS Geraghty & Miller personnel. The September 1999 event included sampling 
of Monitoring Wells MW-2, MW-3, MW-4, and MW-5; and Temporary Wells MW-6, MW-7, MW-
8, MW-9, MW-10, MW-11, PZ-1, PZ-2, PZ-3, and PZ-4. MW-1 was not sampled due to the 
presence of separate-phase hydrocarbons. The groundwater samples were submitted to Core 
Laboratories to be analyzed for chloride using USEPA Method 325.2 and BTEX using USEPA 
Method 8260B. For QA/QC purposes, one field blank sample was analyzed along with one trip blank 
sample provided by the Laboratory and a replicate sample collected from PZ-1. The results of the 
laboratory analyses identified the following: 

• Total BTEX concentrations were below the laboratory detection limits in nine of the fourteen wells 
sampled (MW-2, MW-3, MW-6, MW-7, MW-8, MW-11, PZ-1, PZ-2, and PZ-4). Concentrations 
in the remaining five wells ranged from a low of 8 ug/L in MW-9 to a high of 4,820 ug/L in MW-
10. None ofthe individual BTEX constituents were identified at concentrations exceeding their 
respective WQCC standards with the exception of benzene and ethylbenzene. Benzene was 
identified above its 10 ug/L standard in Wells MW-4 (18 ug/L), MW-5 (160 ug/L), and MW-10 
(2,900 ug/L). Ethylbenzene was identified above its 720 ug/L standard in only Well MW-10. 

• Chloride concentrations were detected above WQCC groundwater standards in all of the wells 
sampled. 

2.2.4 December 1999 Sampling Event 

The fourth quarterly groundwater monitoring event for 1999 was completed at the site on December 
15, 1999 by ARCADIS Geraghty & Miller personnel. The December 1999 sampling event included 
Monitoring Wells MW-2, MW-3, MW-4, MW-5, MW-6, MW-7, MW-8, MW-9, MW-11, MW-12, 
and MW-13. MW-1 and MW-10 were not sampled due to the presence of separate-phase 
hydrocarbons. The groundwater samples were submitted to Severn Trent Laboratories (formerly Core 
Laboratories) to be analyzed for general chemistry parameters (TDS and chloride) using USEPA 
Methods 160.1 and 325.2; dissolved metals (barium, manganese, and iron) using USEPA Method 
6010B; and BTEX using USEPA Method 8260B. For QA/QC purposes, one field blank sample was 
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analyzed along with one trip blank sample provided by the Laboratory and a replicate sample of MW-
5. The results of the laboratory analyses identified the following: 

• Total BTEX concentrations were below the laboratory detection limits in nine of the eleven wells 
sampled (MW-2, MW-3, MW-6, MW-7, MW-8, MW-9, MW-11, MW-12, and MW-13). In the 
remaining two wells (MW-4 and MW-5), none of the individual BTEX constituents were 
identified at concentrations exceeding their respective WQCC standards with the exception of 
benzene (24 ug/L in MW-4 and lOOug/L in MW-5). 

• Of the three dissolved metals analyzed, only barium was identified at a concentration exceeding its 
respective WQCC groundwater standard. Barium was identified at a concentration of 9.4 mg/L in 
MW-7 as compared to a standard of 1 mg/L. It should be noted that the metals analysis completed 
by the laboratory included magnesium rather than manganese. Laboratory analysis for dissolved 
manganese is next scheduled for September 2000 (see Section 5.). 

• Chloride concentrations were detected above WQCC groundwater standards in all of the wells 
sampled. 

3. Hydrogeology/Hydrology 

As outlined in Section 2.2, site-wide monitoring well gauging events were performed on July 15, 
August 27, September 22, and December 15, 1999. Table 5 provides a summary of historical liquid-
level gauging data and groundwater elevations for the site, including density corrections where 
separate-phase hydrocarbons were present. The only wells in which measurable amounts of separate-
phase hydrocarbons were detected during any of the gauging events were MW-1 and MW-2. Both of 
these wells are located within the area ofthe former tank bottoms pits. 

Figure 6 depicts the apparent groundwater elevation contours observed during the December 1999 
gauging event. Apparent groundwater flow direction is to the southeast, consistent with the data from 
the March 1999 gauging event, as presented in the Stage 1 Abatement Plan. Horizontal hydraulic 
gradients across the site are flat, averaging approximately .0002 feet per foot. 

With respect to local hydrology, there are no surface water bodies in the vicinity of the site and annual 
rainfall is minimal. Based on data obtained from a gauging station in Eddy County (Indian Basin), the 
region typically receives the highest amounts of precipitation between June and October. The average 
annual rainfall measured at the gauging station over the past four years is approximately 11 inches. 
During 1998, the rain gauge indicated that the highest amount of precipitation was received in October 
(2.0 inches), with a total of 3.95 inches for the year. This is consistent with data published by the 
National Oceanic and Atmospheric Administration (NOAA) for the area around Carlsbad, New 
Mexico. 
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4. Water Well Inventory 

As required by OCD Rule 19, and in accordance with the approved Stage 1 Abatement Plan, a water 
well inventory was obtained by Marathon from the New Mexico State Engineer's Office. The 
inventory is presented in Appendix F, and summarized in Table 6. The inventory identified records for 
approximately 108 water wells within one mile ofthe site. 

As indicated in Table 6,20 of the 108 wells were registered for oil well drilling (temporary wells used 
in the well drilling process), 20 were registered as not completed, and one was registered for secondary 
recovery of oil. Only 47 ofthe 108 well records identified were registered for domestic use. Ofthe 
remaining well records, one was registered as a municipal supply, 11 were registered for livestock 
watering, and 7 were registered for irrigation. 

Based on the location coordinates provided, only 11 wells are in an area hydraulically downgradient of 
the site. Of those 11 wells, only two are registered for domestic use - the remaining wells are registered 
as follows: six were not completed, one is registered for secondary oil recovery, and two are registered 
for livestock watering. The single municipal water well identified in the inventory is located side-
gradient ofthe site, roughly one mile to the northeast. The remaining wells are positioned in areas 
either upgradient or sidegradient of the site. Based on the records provided by the State Engineer's 
Office, the water well just north of the site (identified on Figures 1 through 8) is owned by Marathon. 
This well is currently being used (by parties other than Marathon) for livestock watering. The 
approximate locations of the wells identified in the inventory are depicted on Figure 7. 

5. Conclusions, Summary, and Project Schedule 

Site investigation activities completed to date have delineated petroleum hydrocarbon impacts in both 
site soil and groundwater. Based on a review of the site investigation data, ARCADIS Geraghty & 
Miller has concluded the following: 

• Groundwater flow is to the southeast. Given the very flat gradients, horizontal groundwater 
velocity is expected to be very low. 

• Previous sampling identified residual petroleum hydrocarbon impacts at concentrations above 
OCD Remediation Guidelines in the source areas on-site (beneath the former tank bottoms pits and 
tank pad). The ten new borings completed at the site in August 1999 did not identify any residual 
petroleum hydrocarbon impacts to the site soil at concentrations above OCD Remediation 
Guidelines, completing the delineation for soil. 
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• Separate-phase hydrocarbons have been detected (intermittently) in three wells at the site, MW-1, 
MW-2, and MW-10. When detected, the amounts have been extremely limited (equal to or less 
than 0.02 feet). 

• The primary constituent of concern in site groundwater is benzene, with minor exceedances 
detected for some metals, primarily barium, iron, and manganese. It is likely that these metal 
impacts are naturally occurring. Manganese and iron are commonly utilized by bacteria as electron 
acceptors and could be indicative of active biotic degradation occuring at the site. 

• Dissolved hydrocabon impacts to groundwater are limited to localized areas adjacent to the former 
tank bottoms pits and tank pad and have not migrated off-site. The new monitoring wells installed 
at the site have completed the delineation of dissolved hydrocarbon impacts. 

• Elevated chloride and TDS levels are consistent and ubiquitous in and around the site. This 
suggests the exceedances are an area-wide water quality issue and are not solely attributable to 
impacts at the site. 

• It is likely that the impacts observed in the upgradient, off-site well MW-10 are related to the recent 
release associated with the adjacent Warren Pipeline. It is further likely that these impacts are 
contributing to the elevated TDS and chloride concentrations observed at the site. 

A detailed remediation program will be evaluated and presented in a Stage 2 Abatement Plan, to be 
submitted within 60 days of receiving OCD approval of this Site Investigation Report. A summary of 
the anticipated project schedule for the upcoming year (2000) is presented in Table 7. During the 
coming year, groundwater monitoring at the former BBTB will be continued on a quarterly basis 
(March, June, September, and December). The monitoring program will involve each of the existing 
monitoring wells (MW-1 through MW-13). The quarterly groundwater monitoring events are included 
in Table 7. 

During each monitoring event, a site-wide gauging event will be completed prior to sampling. No 
groundwater sample will be collected from wells that are found to contain measurable amounts of 
separate-phase hydrocarbons. At each well, the volume ofthe water column within the well will be 
calculated using the depth to water measurements obtained during the gauging event, the total well 
depth, and the well diameter. To ensure collection of representative groundwater samples, three 
volumes will be purged from each well using a submersible pump and dedicated tubing prior to 
sampling. If a well runs dry during purging, a sample will be collected after it has adequately 
recharged. Groundwater samples will be collected using disposable bailers, or directly from the 
submersible pump using the dedicated tubing. 
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Groundwater samples collected during each quarterly event (March, June, September, and December) 
will be analyzed for BTEX using USEPA Method 8020. On an annual basis (September), 
groundwater samples will be analyzed for PAHs using USEPA Method 8310, chloride, TDS, and 
selected metals (iron, manganese, and barium - dissolved). Quality assurance/quality control (QA/QC) 
procedures will follow the Quality Assurance Project Plan submitted as part of the approved Stage 1 
Abatement Plan. Specifically, one rinsate sample (field blank), and one replicate sample will be 
submitted during each sampling event. One trip blank will also be submitted for each cooler utilized to 
transport samples to the laboratory. 
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Table 2. Groundwater Delineation Analytical Results, August 1999, 
Marathon Oil Company, Former Bertha Barber Tank Battery, Lea County, New Mexico. 

Parameter WQCC MW-6 MW-7 MW-8 MW-9 MW-10 MW-11 PZ-1 PZ-2 PZ-3 PZ-4 
Standards 

General Chemistry (mg/L): 
Total Dissolved Solids 
Chloride 

1,000 
250 

4,700 2,800 3,300 2,300 4,400 2,300 3,500 7,100 4,100 5,900 Total Dissolved Solids 
Chloride 

1,000 
250 2,460 1,400 1,860 1,100 2,370 1,020 1,920 4,160 2,130 3,220 

Fluoride 1.6 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 

Nitrate as N 10 <1.0 <1.0 <1.0 <1.0 <1.0 O.O O.O O.O O.O O.O 
Sulfate 600 188 84 44 97 184 354 170 303 124 233 

Metals (mg/L): 
Aluminum 5 0.12 O.05 O.05 O.05 O.05 O.05 O.05 O.05 O.05 O.05 

Arsenic 0.1 O.02 O.02 O.02 O.02 0.02 O.02 O.02 O.02 O.02 O.02 
Barium 1 0.14 0.44 6.16 0.21 0.14 0.14 0.16 0.16 0.2 0.17 

Boron 0.75 0.39 0.42 0.47 0.4 0.44 0.39 0.38 0.49 0.47 0.41 
Cadmium 0.01 O.005 O.005 O.005 <0.005 O.005 O.005 O.005 O.005 O.005 O.005 
Calcium - 573 379 407 319 575 300 339 974 524 852 
Chromium 0.05 O.Ol O.Ol O.Ol O.Ol O.Ol O.Ol O.Ol O.Ol O.Ol O.Ol 
Cobalt 0.05 <0.02 O.02 O.02 <0.02 O.02 O.02 0.06 O.02 O.02 O.02 
Copper 1 O.Ol O.Ol O.Ol O.Ol O.Ol O.Ol O.Ol O.Ol O.Ol O.Ol 
Iron 1 O.05 O.05 0.8 0.11 0.61 O.05 O.05 0.11 1.12 O.05 
Lead 0.05 O.05 O.05 O.05 O.05 O.05 O.05 O.05 O.05 O.05 O.05 
Magnesium - 115 102 151 104 149 84.6 143 250 148 203 
Manganese 0.2 0.21 0.06 0.34 0.22 0.17 0.17 0.09 0.13 0.18 0.06 
Molybdenum 1 O.05 O.05 O.05 O.05 O.05 O.05 O.05 O.05 O.05. O.05 
Nickel 0.2 O.Ol O.Ol O.Ol O.Ol 0.04 O.Ol 0.06 O.Ol O.Ol O.Ol 
Potassium - 11.7 9.7 13.1 8.4 11.1 9.5 24.3 18.6 12.8 16.1 
Selenium 0.05 O.02 0.03 O.02 O.02 O.02 O.02 O.02 O.02 O.02 O.02 
Silver 0.05 O.Ol O.Ol O.Ol O.Ol O.Ol O.Ol O.Ol O.Ol O.Ol O.Ol 
Sodium - 640 560 730 490 880 460 860 1540 730 1070 
Zinc 10 0.02 O.Ol O.Ol O.Ol O.Ol O.Ol O.Ol O.Ol O.Ol O.Ol 
Mercury 0.002 O.0002 O.0002 O.0002 O.0002 O.0002 O.0002 <0.0002 O.0002 O.0002 O.0002 

Volatile Organic Compounds (ug/L): 
Benzene 10 <5 <5 <5 20 12000 <5 <5 <5 17 <5 
Ethylbenzene 750 <5 <5 <5 <5 160 <5 <5 <5 <5 <5 
Toluene 750 <5 <5 <5 <5 1700 <5 <5 <5 <5 <5 
Xylenes (total) 620 <10 <10 <10 <10 400 oo OO oo oo oo 

Polynuclear Aromatic Hydrocarbons (ug/L): 
Acenaphthene - <5 <5 <5 . <5 <5 <5 <5 <5 <5 <5 
Acenaphthylene - <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 
Anthracene - <1 <1 <1 <1 <1 O O O O O 
Benzo(a)anthracene - O . l O . l O . l O . l O . l O . l O . l O . l O . l O . l 
Benzo(a)pyrene 0.7 O . l O . l O . l O . l O . l O . l O . l O . l O . l O . l 
Benzo(b)fluoranthene - O . l O . l O . l O . l O . l O . l O . l O . l O . l O . l 
Benzo(ghi)perylene - O . l O . l O . l O . l O . l O . l O . l O . l O . l O . l 
Benzo(k)fluoranthene - O . l O . l O . l O . l O . l O . l O . l O . l O . l O . l 
Chrysene ~ <1 <1 <1 <1 <1 <1 <1 O O o 
Dibenzo(a,h)anthracene - O . l O . l O . l O . l O . l O . l O . l O . l O . l O . l 
Fluoranthene -- <1 <1 <1 <1 <1 o o O o o 
Fluorene - <1 <1 <1 <1 <1 o o O o <1 
Indeno( 1,2,3-cd)pyrene - O . l O . l O . l O . l O . l O . l O . l O . l O . l O . l 
Naphthalene - <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 
Phenanthrene - <1 <1 <1 <1 <1 o O O <1 o 
Pyrene - <1 <1 <1 <1 <1 o O <1 <1 o 
Total naphthalene/ 
monomethylnaphthalenes 30 0 0 0 0 0 0 0 0 0 0 

Notes: 
mg/L Milligrams per liter, equivalent to parts per million. 
ug/L Micrograms per liter, equivalent to parts per billion. 
0 0 Indicates that the parameter was not identified above the noted laboratory detection limit. 

I 1.12 lBoldface type indicates that the parameter was identified at a concentration exceeding its respective water quality standard. 
Indicates that no standard has been published. 

WQCC New Mexico Water Quality Control Commission. 



Table 3. Monitoring Well Construction Details, 
Marathon Oil Company, Former Bertha Barber Tank Battery, Lea County, New Mexico. 

Well ID Measuring Point Total Top of Screen Casing 
Elevation Depth Screen Interval Length Diameter 
(feet amsl) (feet btoc) (feet btoc) (feet) (inches) 

MW-1 3561.18 48 8.17 40 4 
MW-2 3561.69 47 7.21 40 4 
MW-3 3562.98 47 7.02 40 4 
MW-4 3563.01 52 6.77 45 4 
MW-5 3561.08 50 9.88 40 4 
MW-6 3561.26 47 32.17 15 2 
MW-7 3562.45 47 32.21 15 2 
MW-8 3561.40 47 31.80 15 2 
MW-9 3563.56 46 30.85 15 2 
MW-10 3560.51 40 25.45 15 2 
MW-11 3565.46 50 34.70 15 2 
MW-12 (PZ-2) 3559.68 45 29.70 15 2 
MW-13 (PZ-1) 3562.11 44 28.60 15 2 

Notes: 
feet amsl Feet above mean sea level, 
feet btoc Feet below top of casing, 
feet bis Feet below land surface 



Table 4. Historical Groundwater Analytical Results, 
Marathon Oil Company, Former Bertha Barber Tank Battery, Lea County, New Mexico. 
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j WQCC MW-1 | MW-2 
Parameter Standards 12/30/98 4/9/99 7/15/99 9/22/99 12/15/99 | 12/30/98 4/9/99 7/15/99 9/22/99 12/15/99 

(NS) (NS) : 

General Chemistry 1 

[ 

Total Dissolved Solids (mg/l) 1,000 I 7,000 I 6,100 | 5,200 4,400 - - 5,600 
pH (s.u.) 6 to 9 6.88 6.88 i 7.15 7 -
Alkalinity, Bicarbonate (mg/l) 380 - : 400 - - -
Alkalinity, Carbonate (mg/l) -- <5 - ! <5 - - -
Bromide (mg/l) - 1.2 - 1 1.9 - - - -
Chloride (mg/l) . 250 | 2,900 | 3,600 | 2,500 2,700 - 2,500 3,000 
Specific Conductivity (umhos/cm) - 5400 - i 4700 - - -
Fluoride (mg/l) 1.6 1.3 - 1 1-8 - - -
Nitrate (mg/l) 10 <0.05 - ! <0.05 - -
Silica, Free as Si0 2 (mg/l) - 27 - , 24 - - -
Sulfate (mg/l) 600 53 - 73 - - - -
Metals (mg/L): 

Aluminum i 5 1.10 4.2 ! 0.48 1.41 - - -
Antimony - < 0.005 O . l ' < 0.005 O . l - -
Arsenic 0.1 < 0.005 <0.02 0.01 0.03 - -
Barium 1 | 2.90 | 2.74 0.25 0.39 - 0.16 
Beryllium - - <0.005 < 0.002 O.005 -
Boron 0.75 0.55 0.53 0.61 0.74 - - -
Cadmium 0.01 < 0.002 <0.005 , < 0.002 O.005 - - -
Calcium - 660 828 410 441 - -
Chromium 0.05 < 0.005 0.01 . < 0.005 O.Ol - -
Cobalt 0.05 < 0.005 <0.03 - - - ' < 0.005 O.03 - -
Copper 1 < 0.005 O.Ol : < 0.005 O.Ol - -
Iron 1 1 1 | 3.86 ' 0.49 1.54 - O.05 
Lead 0.05 < 0.005 O.05 < 0.005 O.05 - -
Magnesium 210 216 ; ,150 158 - - 126 
Manganese 0.2 I 0.27 | 0.48 1 0.25 0.26 -
Molybdenum 1 < 0.005 O.05 j < 0.005 O.05 - - -
Nickel 0.2 < 0.0050 0.02 0.0054 0.01 - -
Potassium - 37 29.9 I 51 48.7 - -
Selenium 0.05 < 0.0050 O.02 | < 0.0050 O.02 - - -
Silver j 0.05 < 0.005 O.Ol < 0.005 O.Ol - -
Sodium ; - 900 772 810 738 - -
Thallium ' < 0.010 O.02 < 0.010 O.02 - -
Vanadium < 0.0050 0.06 < 0.0050 O.05 - - -
Zinc \ 10 0.013 0.02 ; o.oi4 0.09 - -
Mercury 0.002 0.001 

i 
0.001 -

Volatile Organic Compounds (ug/L): 
Benzene 10 2.8 5 <500 -- - ; 1.1 <5 <5 <5 <5 
Ethylbenzene 750 1.1 <5 <500 - - 1 0.6 <5 <5 <5 <5 
Toluene 750 0.7 <5 <500 - - ; 1.7 <5 <5 <5 <5 
Xylenes (total) 620 2.1 <10 <1000 - -- 2.0 <10 <10 <10 <10 

Polynuclear Aromatic Hydrocarbons (ng/L). I 
Acenaphthene < 1.0 <5 1 <1.0 <5 - - -
Acenaphthylene - • < 1.0 <5 ; <i-o <5 - -
Anthracene < 1.0 <1 ] <1.0 <1 - - -
Benzo(a)anthracene -- ; <5.o 6.5 <1.0 O . l - -
Benzo(a)pyrene 0.7 < 1.0 O . l o.o O . l - -
Benzo(b)fluoranthene , < 1.0 1.6 <1.0 O . l - - -
Benzo(ghi)perylene -- < 1.0 O . l ; < i.o O . l -- -
Benzo(k)fluoranthene I -- <1.0 O . l I < l .o O . l - -
Chrysene I - 1.0 <1 <1.0 <1 - - -
Dibenzo(a,h)anthracene - < 1.0 O . l <1.0 O . l - -
Fluoranthene -- 3.0 41 - j < 1.0 <1 - -
Fluorene - 3.0 <1 - < 1.0 <1 - -
Indeno( 1,2,3-cd)pyrene - < 1.0 O . l <1.0 O . l - -
Naphthalene -- 5.0 <5 <1.0 <5 - - -
Phenanthrene 2.0 <1 <1.0 <1 - - -
Pyrene 3.0 <1 j < 1.0 <1 - - -
1 -Methylnaphthalene - 32.0 - ) 2.0 -- -- -
2-Methylnaphthalene - 10.0 i 2.0 - - - -
Total naphthalene/ j 
monomethylnaphthalenes 30 | 47.0 - j 4.0 

Notes: 
mg/L Milligrams per liter, equivalent to parts per million. 
ug/L Micrograms per liter, equivalent to parts per billion. 

umhos/cm Micromhos per centimeter. 
<10 Indicates that the parameter was not identified above the noted laboratory detection limit. 
1.12 "jBoldface type indicates that the parameter was identified at a concentration exceeding its 

respective water quality standard. 
Indicates that no standard has been published/parameter was not analyzed. 

WQCC New Mexico Water Quality Control Commission. 
NS Well not sampled due to presence of separate-phase hydrocarbons. 



Table 4. Historical Groundwater Analytical Results, 
Marathon Oil Company, Former Bertha Barber Tank Battery, Lea County, New Mexico. 
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WQCC MW-3 MW-4 
Standards 12/30/98 4/9/99 7/15/99 9/22/99 12/15/99 , 12/30/98 4/9/99 7/15/99 9/22/99 12/15/99 

Total Dissolved Solids (mg/l) ) 1,000 3,590 3,500 | 

• 
2,800 1,900 1,900 

pH (s.u.) 
Alkalinity, Bicarbonate (mg/l) 
Alkalinity, Carbonate (mg/l) 
Bromide (mg/l) 

i 6 to 9 6.95 
280 
<5 
7.8 

6.78 - 7.04 
390 
<5 
<5 

6.95 

Chloride (mg/l) 250 1,900 2,000 | | 1,300 1,200 700 800 
Specific Conductivity (umhos/cm) 
Fluoride (mg/l) 
Nitrate (mg/l) 
Silica, Free as Si0 2 (mg/l) 
Sulfate (mg/I) 

Metals (mg/L): 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Mercury 

3900 
1.6 1.3 
10 <0.05 -
- 24 

600 ' 170 

5 0.48 4.98 

- ' < 0.005 O . l 
0.1 • 0.024 O.02 
1 0.23 0.69 

< 0.002 O.005 
0.75 0.43 0.44 
0.01 < 0.002 O.005 

470 677 
0.05 < 0.005 0.01 
0.05 < 0.005 O.03 

1 < 0.005 O.Ol 
1 0.79 | 4.66 

0.05 , < 0.005 O.05 
150 148 

1 ; < 0.005 O.05 
0.2 < 0.0050 O.Ol 

- 18 12.5 
0.05 < 0.0050 O.02 
0.05 < 0.005 0.03 

- 530 395 
< 0.010 0.02 

< 0.0050 O.05 
10 < 0.005 0.02 

0.002 - 0.001 

1800 
1.5 

0.07 
23 
120 

1.60 
< 0.005 
< 0.005 

0.21 
< 0.002 

0.33 
< 0.002 

270 
< 0.005 
< 0.005 
< 0.005 

Iib~T 

2.57 
O . l 
O.02 

1.63 
O.005 

0.44 
O.005 

340 
0.01 

O.03 
O.Ol 

1.46 
; < 0.005 
' 62 

I 0-12 
| < 0.005 
| < 0.0050 
i 14 
I < 0.0050 
' < 0.005 
I 230 
; <0.010 
j 0.0084 
' 0.019 

O.05 
77.2 
0.32 

O.05 
O.Ol 

9.6 
O.02 
O.Ol 

272 
0.03 

O.05 
0.02 

0.001 

O.05 

48.4 

Benzene 10 1 32 100 <5 <5 <5 1 16 120 43 18 24 
Ethylbenzene 750 2.1 14 <5 <5 <5 15 77 <5 <5 22 
Toluene 750 26 <5 <5 <5 <5 43 28 12 11 
Xylenes (total) , 620 21 <10 <10 <10 <10 ! 28 60 <10 <10 39.7 

Polynuclear Aromatic Hydrocarbons (ug/L): ! 
Acenaphthene | <2.50 <5 - -- - < 1.0 <5 - -
Acenaphthylene <2.50 <5 - - - < 1.0 <5 - -
Anthracene ! < 0.60 <1 -- -- -- < 1.0 <1 -- -- -
Benzo(a)anthracene 1 - < 0.02 O . l - -- -- <5.0 0.12 - -
Benzo(a)pyrene 0.7 <0.02 O . l - - - < 1.0 O . l 
Benzo(b) fluoranthene - <0.02 O . l - - - < 1.0 O . l - - -
Benzo(ghi)perylene -- <0.03 O . l - - - < 1.0 O . l - -
Benzo(k) fluoranthene - < 0.03 O . l - - -- < 1.0 O . l - - -
Chrysene - <0.02 <1 - - - < 1.0 <1 -- - -
Dibenzo(a,h)anthracene -- <0.04 O . l - - - < 1.0 O . l - - -
Fluoranthene - <0.30 <1 -- -- 3.0 1.4 - --
Fluorene - <0.02 <1 - - - 1.0 1.2 - - -
Indeno(l,2,3-cd)pyrene ; 

- <0.08 O . l - - - < 1.0 O . l - -
Naphthalene -- <2.50 <5 - - - 5.0 18.1 - - -
Phenanthrene i - <0.60 <1 - - 2.0 1 - -- --
Pyrene _ <0.30 <1 - - 3.0 <1 - - -
1 -Methylnaphthalene i - 5.30 - - - - \ 17.0 -
2-Methylnaphthalene -- 4.10 - - - -- 12.0 - -- - •-
Total naphthalene/ 
monomethylnaphthalenes 

Notes: 
mg/L Milligrams per liter, equivalent to parts per million. 
ug/L Micrograms per liter, equivalent to parts per billion, 

umhos/cm Micromhos per centimeter. 
<10 Indicates that the parameter was not identified above the noted laboratory detection limit. 

| 1.12 |Boldface type indicates that the parameter was identified at a concentration exceeding its 
respective water quality standard. 
Indicates that no standard has been published/parameter was not analyzed. 

WQCC New Mexico Water Quality Control Commission. 
NS Well not sampled due to presence of separate-phase hydrocarbons. 



Table 4. Historical Groundwater Analytical Results, 
Marathon Oil Company, Former Bertha Barber Tank Battery, Lea County, New Mexico. 
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WQCC 
Parameter Standards 12/30/98 4/9/99 

MW-5 
7/15/99 9/22/99 12/15/99 8/17/99 

MW-6 
9/22/99 12/15/99 8/17/99 

MW-7 
9/22/99 12/15/99 

General Chemistry 
Total Dissolved Solids (mg/l) 1 

pH (s.u.) : 
Alkalinity, Bicarbonate (mg/l) J 
Alkalinity, Carbonate (mg/l) 
Bromide (mg/l) ; 
Chloride (mg/l) 

1,000 
6 to 9 

250 

-
--

-

General Chemistry 
Total Dissolved Solids (mg/l) 1 

pH (s.u.) : 
Alkalinity, Bicarbonate (mg/l) J 
Alkalinity, Carbonate (mg/l) 
Bromide (mg/l) ; 
Chloride (mg/l) 

1,000 
6 to 9 

250 

4,200 4,000 -
--

2,500 4,700 

-

I 5,200 2,800 4,000 | 
General Chemistry 
Total Dissolved Solids (mg/l) 1 

pH (s.u.) : 
Alkalinity, Bicarbonate (mg/l) J 
Alkalinity, Carbonate (mg/l) 
Bromide (mg/l) ; 
Chloride (mg/l) 

1,000 
6 to 9 

250 

6.98 
510 
<5 
6.9 

6.79 
-

--
-

-
-

-- j 
General Chemistry 
Total Dissolved Solids (mg/l) 1 

pH (s.u.) : 
Alkalinity, Bicarbonate (mg/l) J 
Alkalinity, Carbonate (mg/l) 
Bromide (mg/l) ; 
Chloride (mg/l) 

1,000 
6 to 9 

250 1,900 2.400 -- 860 1,200 2,460 2,400 2,900 1,400 1,100 2,300 | 
Specific Conductivity (umhos/cm) - 3700 - - - -- - -- - - 1 
Fluoride (mg/l) 1.6 1.3 - - - <5.0 - - <5.0 -- 1 
Nitrate (mg/l) 10 <0.05 - - - <1.0 -- - <1.0 - | 
Silica, Free as Si0 2 (mg/l) - 25 - - - - - - ; 
Sulfate (mg/l) 600 63 - - -- 188 -- 84 - i 

Metais (mg/L): i 

Aluminum 5 1.90 61.3 -- - 0.12 - O.05 -

-• | 
Antimony < 0.005 <0.1 - - - -
Arsenic 0.1 < 0.005 0.05 O.02 - -- O.02 " 
Barium 1 7.70 15.3 - 1.41 0.14 0.15 0.44 - 9.4 1 
Beryllium < 0.002 <0.005 - - - - - -
Boron 0.75 0.49 0.55 - - 0.39 - -- 0.42 -
Cadmium 0.01 < 0.002 <0.005 - - O.005 - - O.005 
Calcium - 470 <0.5 - - - 573 - - 379 -
Chromium 1 0.05 < 0.005 0.09 - - O.Ol - O.Ol - ! 
Cobalt 0.05 < 0.005 <0.03 - - - O.02 - O.02 

• -
-

Copper 1 1 < 0.005 0.06 - - - O.Ol - - O.Ol - 1 
Iron 1 1.20 47.2 - - O.05 O.05 - O.05 O.05 - 0.25 
Lead 0.05 < 0.005 <0.05 - - - O.05 - - O.05 - i 

Magnesium 1 - 160 234 - - 97.1 115 - 162 102 - 157 ; 
Manganese 0.2 0.19 0.97 -• - - 0.21 - - 0.06 - -
Molybdenum 1 < 0.005 O.05 - -- - O.05 -- - O.05 -
Nickel | 0.2 < 0.0050 0.05 - - - O.Ol - - O.Ol - 1 

Potassium - 14 23.7 - - - 11.7 - - 9.7 -
Selenium 0.05 0.0069 <0.02 - - - O.02 - - 0.03 -
Silver 0.05 < 0.005 0.1 - - - O.Ol - - O.Ol -
Sodium - 510 455 - - - 640 - 560 - 1 
Thallium < 0.010 0.03 - - - - - - ! 
Vanadium 0.0086 0.31 - - - - - - - -
Zinc 10 0.015 0.12 - - - 0.02 O.Ol - i 
Mercury 0.002 •- 0.001 - -- O.0002 - -- O.0002 - ! 
Volatile Organic Compounds (ug/L): 

i 

Benzene 10 180 53 470 160 100 <5 <5 <5 <5 <5 <5 \ 
Ethylbenzene 750 41 <5 <5 <5 11 <5 <5 <5 <5 <5 <5 [ 
Toluene 1 750 67 <5 43 6 7.6 <5 <5 <5 <5 <5 <5 ! 
Xylenes (total) 1 620 43 <10 10 <10 <10 <10 <10 <10 <10 <10 <10 

Polynuclear Aromatic Hydrocarbons (ug/L): 

Acenaphthene - <1.0 <5 - - - <5 - - <5 -
Acenaphthylene - 2.0 <5 - - - <5 - - <5 - i 

Anthracene - < 1.0 <1 - -- - <1 - <1 -
Benzo(a)anthracene <1.0 O . l - - O . l - O . l - i 
Benzo(a)pyrene 0.7 < 1.0 O . l - - - O . l - O . l 
Benzo(b)fluoranthene < 1.0 O . l O . l • O . l 
Benzo(ghi)pery!ene - < 1.0 O . l - O . l - - O . l -
Benza(k)fluoranthene - < 1.0 O . l - - O . l - O . l -
Chrysene - < 1.0 <1 - <1 - - <1 
Dibenzo(a,h)anthracene - <1.0 O . l - - O . l - - O . l -
Fluoranthene - < 1.0 <1 - - <1 - - <1 - -
Fluorene - < 1.0 <1 - - <1 - - <1 -
Indeno( 1,2,3-cd)pyrene - < 1.0 O . l - - O . l O . l - -
Naphthalene - < 1.0 <5 <5 - <5 - 1 
Phenanthrene < 1.0 <1 - <1 <1 -
Pyrene - < 1.0 <1 - <1 <1 - -
1 -Methylnaphthalene -- 4.0 -- - - - -
2-Methylnaphthalene - 1.0 - - - - - -
Total naphthalene/ 
monomethylnaphthalenes 30 5.0 0 0 

Notes: 
mg/L Milligrams per liter, equivalent to parts per million. 
ug/L Micrograms per liter, equivalent to parts per billion, 

umhos/cm Micromhos per centimeter. 
<10 Indicates that the parameter was not identified above the noted laboratory detection limit. 

| 1.12 | Boldface type indicates that the parameter was identified at a concentration exceeding its 
respective water quality standard. 
Indicates that no standard has been published/parameter was not analyzed. 

WQCC New Mexico Water Quality Control Commission. 
NS Well not sampled due to presence of separate-phase hydrocarbons. 



Table 4. Historical Groundwater Analytical Results, 
Marathon Oil Company, Former Bertha Barber Tank Battery, Lea County, New Mexico. 
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WQCC 
Standards 

i I ! : 
MW-8 , MW-9 • MW-10 j MW-11 
9/22/99 12/15/99 i 8/17/99 9/22/99 12/15/99 ' 8/17/99 9/22/99 12/15/99 8/17/99 9/22/99 12/15/99 

i i <NS) 
General Chemistry 
Total Dissolved Solids (mg/l) 
pH (s.u.) 
Alkalinity, Bicarbonate (mg/l) 
Alkalinity, Carbonate (mg/l) 
Bromide (mg/l) 
Chloride (mg/l) 
Specific Conductivity (umhos/cm) 
Fluoride (mg/l) 
Nitrate (mg/l) 
Silica, Free as Si0 2 (mg/l) 
Sulfate (mg/l) 

1,000 
6 to 9 

1.6 
10 

<5.0 
<1.0 

3,500 

1,000 | 2,370 

<5.0 
<1.0 

<5.0 
<1.0 

2,200 

2300 

<5.0 
<1.0 

1,100 I 1,500 

Metals (mg/L): 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Mercury 

0.1 
1 

0.75 
0.01 

0.05 
0.05 

1 
1 

0.05 

0.2 
1 

0.2 

0.05 
0.05 

10 
0.002 

<0.05 

<0.02 
6.16 

0.47 
<0.005 

407 
O.Ol 
O.02 
O.Ol 

0.8 
O.05 

151 
0.34 

O.05 
O.Ol 

13.1 
O.02 
O.Ol 

730 

O.Ol 
O.0002 

O.02 
0.21 

0.4 
O.005 

319 
O.Ol 
O.02 
O.Ol 

0.11 
O.05 

104 
| 0.22 

O.05 
O.Ol 

8.4 
O.02 
O.Ol 

490 

. O.Ol 
O.0002 

0.02 
0.14 

1 0.44 
j O.005 
. 575 
j O.Ol 

O.02 
. O.Ol 
I 0.61 
1 O.05 
1 149 

0.17 

O.05 
0.04 
11.1 

O.02 
O.Ol 

O.Ol 
O.0002 

I O.05 

O.02 
0.14 

, 0.39 
I O.005 
| 300 

O.Ol 
O.02 
O.Ol 
O.05 
O.05 

84.6 
0.17 

O.05 
O.Ol 

9.5 
O.02 
O.Ol 

460 

] O.Ol 
! O.0002 

O.05 

98.6 

Total naphthalene/ 
monomethylnaphthalenes 

Benzene 10 <5 <5 <5 1 20 8 <5 12000 2900 - <5 <5 <5 
Ethylbenzene 750 <5 <5 <5 <5 <5 <5 160 800 - <5 <5 <5 
Toluene 750 <5 <5 <5 <5 <5 <5 1700 520 <5 <5 <5 
Xylenes (total) 620 <10 <10 <10 <10 <10 <10 400 600 <10 <10 <10 

Polynuclear Aromatic Hydrocarbons (ug/L): 
1 

Acenaphthene - <5 - - <5 - - <5 <5 -
Acenaphthylene i - <5 - - <5 - - <5 <5 - -
Anthracene -- <1 -- -- <1 -- <1 <1 -
Benzo(a)anthracene - O . l - - O . l - O . l O . l - -
Benzo(a)pyrene 0.7 O . l - - ' O . l -- O . l O . l -- -
Benzo(b)fluoranthene - O . l - -- O . l -- O . l O . l - --
Benzo(ghi)perylene - O . l - - O. l - O . l O . l - -
Benzo(k)fluoranthene - O . l - - O. l - O . l O . l - -
Chrysene - <1 - - <1 - <1 <1 - -
Dibenzo(a,h)anthracene - i O . l - - O. l - - O . l O . l - -
Fluoranthene <1 - - <1 - - <1 <1 - -
Fluorene <1 - - <1 - - <1 <1 - -
Indeno( 1,2,3-cd)pyrene - O . l - - O . I - - O . l O . l - --
Naphthalene - <5 - - <5 - - <5 <5 - -
Phenanthrene -- ! <1 - -- <1 -- - <1 <1 -- --
Pyrene - <1 - - <1 - - <1 <1 - -
1 -Methylnaphthalene ] - - - -- -- -
2-Methylnaphthalene -- -- -- - - --

Notes: 
mg/L Milligrams per liter, equivalent to parts per million. 
ug/L Micrograms per liter, equivalent to parts per billion, 

umhos/cm Micromhos per centimeter. 
<10 Indicates that the parameter was not identified above the noted laboratory detection limit. 

| 1.12 | Boldface type indicates that the parameter was identified at a concentration exceeding its 
respective water quality standard. 
Indicates that no standard has been published/parameter was not analyzed. 

WQCC New Mexico Water Quality Control Commission. 
NS Well not sampled due to presence of separate-phase hydrocarbons. 



Table 4. Historical Groundwater Analytical Results, 
Marathon Oil Company, Former Bertha Barber Tank Battery, Lea County, New Mexico. 
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j WQCC 
Parameter , Standards 

MW-12 (PZ-2) 
\ 8/17/99 9/22/99 12/15/99 8/17/99 

MW-13 (PZ-1) 
9/22/99 12/15/99 

PZ-3 
8/17/99 9/22/99 

PZ-
: 8/17/99 

4 
9/22/99 

General Chemistry 
Total Dissolved Solids (mg/l) 
pH (s.u.) ; 
Alkalinity, Bicarbonate (mg/l) ' 
Alkalinity, Carbonate (mg/l) j 
Bromide (mg/l) I 
Chloride (mg/l) | 

1,000 
6 to 9 

250 

-

1 

-

General Chemistry 
Total Dissolved Solids (mg/l) 
pH (s.u.) ; 
Alkalinity, Bicarbonate (mg/l) ' 
Alkalinity, Carbonate (mg/l) j 
Bromide (mg/l) I 
Chloride (mg/l) | 

1,000 
6 to 9 

250 

7,100 | 

-

7,300 3,500 • - : 3,500 4,100 I 5,900 | 

-

General Chemistry 
Total Dissolved Solids (mg/l) 
pH (s.u.) ; 
Alkalinity, Bicarbonate (mg/l) ' 
Alkalinity, Carbonate (mg/l) j 
Bromide (mg/l) I 
Chloride (mg/l) | 

1,000 
6 to 9 

250 

1 " 
- -- --

-

1 
I 
1 " 

-

General Chemistry 
Total Dissolved Solids (mg/l) 
pH (s.u.) ; 
Alkalinity, Bicarbonate (mg/l) ' 
Alkalinity, Carbonate (mg/l) j 
Bromide (mg/l) I 
Chloride (mg/l) | 

1,000 
6 to 9 

250 4,160 | 4,400 2,400 1,920 | 1,600 | 1,900 2,130 1,700 1 3,220 | 3,300 
Specific Conductivity (umhos/cm) ! - - - - - - - -
Fluoride (mg/l) | 1.6 i <5.0 - - <5.0 - <5.0 - < <5.0 
Nitrate (mg/l) ] 10 : <i.o - - <1.0 -- <1.0 - ; <1.0 -
Silica, Free as Si0 2 (mg/l) - - - - - -- -
Sulfate (mg/l) ; 600 ; 303 - - 170 - 124 - | 233 

Metals (mg/L): 
Aluminum 5 <0.05 - - O.05 - - O.05 - ' O.05 
Antimony - - - - - -- -- - - -
Arsenic 0.1 <0.02 -- -- O.02 -- O.02 - O.02 -
Barium 1 0.16 - 0.14 0.16 - 0.13 0.2 - 0.17 -
Beryllium - - - - - -
Boron 0.75 0.49 -- -- 0.38 -- 0.47 - 0.41 
Cadmium 0.01 <0.005 - - O.005 - O.005 - ] O.005 -
Calcium - 974 - - 339 - - 524 - ; 852 
Chromium ; 0.05 O.Ol - O.Ol - - O.Ol - ' O.Ol 
Cobalt 0.05 O.02 - 0.06 1 - - O.02 - 1 O.02 
Copper 1 1 O.Ol - O.Ol - O.Ol - : O.Ol 
Iron 1 0.11 - O.05 O.05 - O.05 1.12 O.05 -
Lead 0.05 O.05 O.05 - O.05 O.05 -
Magnesium - 250 226 143 - 152 148 - 203 -
Manganese 0.2 0.13 - 0.09 - 0.18 - 0.06 
Molybdenum ; 1 O.05 - O.05 -- - O.05 - O.05 -
Nickel I 0.2 O.Ol - 0.06 - - O.Ol - i O.Ol -
Potassium - 18.6 - - 24.3 - - 12.8 - • 16.1 -
Selenium 0.05 O.02 - - O.02 - - O.02 - 1 O.02 -
Silver 0.05 O.Ol - O.Ol - O.Ol - ' O.Ol -
Sodium - 1540 - - 860 - 730 - 1 1,070 -
Thallium - - - - - - -
Vanadium - - - - - - -
Zinc 10 O.Ol - O.Ol - O.Ol O.Ol 
Mercury 0.002 O.0002 -- -- O.0002 - O.0002 - O.0002 

Volatile Organic Compounds (ug/L): 
Benzene 10 <5 <5 <5 <5 <5 17 1 9 <5 <5 
Ethylbenzene 750 <5 <5 <5 <5 <5 <5 <5 <5 ! <5 <5 
Toluene 750 <5 <5 <5 <5 <5 <5 <5 <5 : <5 <5 
Xylenes (total) 620 <10 <10 <10 <10 <10 <10 <10 <10 : <io <10 

Polynuclear Aromatic Hydrocarbons (ug/L): i 
Acenaphthene - <5 - <5 - - <5 - i <5 -
Acenaphthylene - <5 - - <5 - - <5 - <5 
Anthracene -- <1 -- <1 - <1 - <1 
Benzo(a)anthracene O . l - - O. l - - O . l - O . l -
Benzo(a)pyrene 0.7 O . l O . l - O . l - O . l -
Benzo(b)fluoranthene - O . l - O . l - - O . l -- O . l 
Benzo(ghi)perylene - O . l - - O . l - O . l - O . l -
Benzo(k)fluoranthene - O . l - - O . l - O . l - O . l -
Chrysene - <1 - - <1 -- <1 - 1 < ] -
Dibenzo(a,h)anthracene ' - O . l - - O . l - O . l - ' O . l 
Fluoranthene | - <1 - - <1 - - <1 - <1 
Fluorene - <1 - <1 <1 - 1 <1 
IndenoO,2,3-cd)pyrene O . l - O . l - O . l - , < 0 ] 

Naphthalene <5 - - <5 - - <5 - : <5 
Phenanthrene - <1 <1 - <1 - <1 
Pyrene <1 - <1 - <1 j <i -
1 -Methylnaphthalene - - - - 1 -
2-Methylnaphthalene - - - 1 

Total naphthalene/ 
monomethylnaphthalenes 30 0 0 - 0 - 0 -

mg/L Milligrams per liter, equivalent to parts per million. 
ug/L Micrograms per liter, equivalent to parts per billion, 

umhos/cm Micromhos per centimeter. 
<1Q Indicates that the parameter was not identified above the noted laboratory detection limit. 
1.12 j Boldface type indicates that the parameter was identified at a concentration exceeding its 

respective water quality standard. 
Indicates that no standard has been published/parameter was not analyzed. 

WQCC New Mexico Water Quality Control Commission. 
NS Well not sampled due to presence of separate-phase hydrocarbons. 
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Table 5. Historical Fluid Level Data, December 1998 - December 1999 
Marathon Oil Company, Former Bertha Barber Tank Battery, Lea Couniy, New Mexico. 

Measuring Point Depth to Product Corrected Water-Level 
Well ID Date Elevation Water Thickness Elevation 

(feet amsl) (feet bmp) (feet) (feet amsl) 

MW-1 12/14/99 3561.20 
09/22/99 3561.20 
08/27/99 3561.20 
07/16/99 3561.20 
03/31/99 3561.20 
12/30/98 3561.20 

MW-2 12/14/99 3561.69 
09/22/99 3561.69 
08/27/99 3561.69 
07/16/99 3561.69 
03/31/99 3561.69 
12/30/98 3561.69 

MW-3 12/14/99 3563.00 
09/22/99 3563.00 
08/27/99 3563.00 
07/16/99 3563.00 
03/31/99 3563.00 
12/30/98 3563.00 

MW-4 12/14/99 3563.01 
09/22/99 3563.01 
08/27/99 3563.01 
07/16/99 3563.01 
03/31/99 3563.01 
12/30/98 3563.01 

MW-5 12/14/99 3561.10 
09/22/99 3561.10 
08/27/99 3561.10 
07/16/99 3561.10 
03/31/99 3561.10 
12/30/98 3561.10 

MW-6 12/14/99 3561.25 
09/22/99 3561.25 
08/27/99 3561.25 

MW-7 12/14/99 3562.44 
09/22/99 3562.44 
08/27/99 3562.44 

MW-8 12/14/99 3561.39 
09/22/99 3561.39 
08/27/99 3561.39 

36.03 0.03 3525.19 
35.79 sheen 3525.41 
35.66 0.02 3525.55 
35.48 0.005 3525.72 
35.82 0.05 3525.42 
35.83 0 3525.37 
36.62 0 3525.07 
36.27 0 3525.42 
36.13 0.01 3525.57 
35.95 0 3525.74 
36.33 0 3525.36 
36.34 0 3525.35 
38.10 0 3524.90 
37.59 0 3525.41 
37.48 0 3525.52 
37.31 0 3525.69 
37.67 0 3525.33 
37.65 0 3525.35 
37.85 0 3525.16 
37.57 0 3525.44 
37.46 0 3525.55 
37.28 0 3525.73 
37.66 0 3525.35 
37.66 0 3525.35 
35.95 0 3525.15 
35.68 0 3525.42 
35.56 0 3525.54 
35.38 0 3525.72 
35.75 0 3525.35 
35.73 0 3525.37 
36.10 0 3525.15 
35.75 0 3525.50 
35.69 0 3525.56 
37.51 0 3524.93 
38.20 0 3524.24 
38.15 0 3524.29 
36.44 0 3524.95 
37.26 0 3524.13 
37.21 0 3524.18 

Notes: 
Water level elevations corrected for condensate using a specific gravity of 0.75 
feet amsl Feet above mean sea level 
feet bmp Feet below measuring point 

D Well was dry at time of gauging 
No data obtained 
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Table 5. Historical Fluid Level Data, December 1998 - December 1999 
Marathon Oil Company, Former Bertha Barber Tank Battery, Lea County, New Mexico. 

Measuring Point Depth to Product Corrected Water-Level 
Well ID Date Elevation Water Thickness Elevation 

(feet amsl) (feet bmp) (feet) (feet amsl) 

MW-9 12/14/99 3563.59 38.48 0 3525.11 
09/22/99 3563.59 36.23 0 3527.36 
08/27/99 3563.59 36.14 0 3527.45 

MW-10 12/14/99 3560.51 35.33 0 3525.18 
09/22/99 3560.51 34.96 0 3525.55 
08/27/99 3560.51 34.87 0 3525.64 

MW-11 12/14/99 3565.44 40.61 0 3524.83 
09/22/99 3565.44 40.37 0 3525.07 
08/27/99 3565.44 40.34 0 3525.10 

MW-12 (PZ-2) 12/14/99 3562.11 36.95 0 3525.16 
09/22/99 3562.11 36.69 0 3525.42 
08/27/99 3562.11 36.65 0 3525.46 

MW-13 (PZ-1) 12/14/99 3559.67 34.96 0 3524.71 
09/22/99 3559.67 34.20 0 3525.47 
08/27/99 3559.67 34.09 0 3525.58 

PZ-3 09/22/99 3565.24 34.85 0 3530.39 
08/27/99 3565.24 39.75 0 3525.49 

PZ-4 09/22/99 3563.99 38.42 0 3525.57 
08/27/99 3563.99 38.51 0 3525.48 

Notes: 
Water level elevations corrected for condensate using a specific gravity of 0.75 
feet amsl Feet above mean sea level 
feet bmp Feet below measuring point 

D Well was dry at time of gauging 
No data obtained 



Table 6. Summary of Water Wells Within One Mile, 
Former Bertha Barber Tank Battery, Lea County, New Mexico. 

Location Completion Chloride Use Owner 
Township Range Section Quarter Date Concentration 

(mg/L) 

Upgradient/Cross-Gradient 

1 19S 37E 31 111 3/14/58 -- DOM W.C. Byrd 

2 19S 37E 31 111 2/9/62 -- DOM W.C. Byrd 

3 19S 37E 31 224 10/18/51 - DOM Gulf Oil Corp. 
4 19S 37E 31 24 10/12/88 -- STK Jimmy B. Cooper 

5 19S 37E 31 240 11/21/63 - DOM C.R.Jordan 
6 19S 37E 31 240 3/22/65 - DOM C.R.Jordan 
7 19S 37E 31 240 4/1/69 - DOM C.R.Jordan 
8 19S 37E 31 244 12/11/63 - IRR C.R.Jordan 
9 19S 37E 31 334 12/18/70 - OWD Moran Oil Prod. 
10 19S 37E 31 414 10/18/51 - NOT Gulf Oil Corp. 

11 19S 37E 31 420 4/1/63 - NOT C.R. Jordan 
12 19S 37E 31 440 3/28/63 - NOT C.R.Jordan 
13 19S 37E 32 31440 10/23/79 224 DOM -
14 19S 37E 32 411343 10/25/79 260 DOM -
15 19S 37E 32 411343 11/7/84 134 DOM -
16 19S 37E 32 41322 10/23/79 226 IRR -
17 19S 37E 32 41322 9/20/84 235 IRR -
18 19S 37E 32 110 1/14/65 - NOT Alton Roberts 
19 19S 37E 32 110 3/26/69 -- DOM Vernon Clark 
20 19S 37E 32 200 5/22/59 - DOM A.G. Watson 
21 19S 37E 32 212 12/14/56 - DOM Monument Methodist 
22 19S 37E 32 220 2/20/62 -- DOM Jimmie Cooper 
23 19S 37E 32 220 4/29/65 - MUN Monument Water Users Coop. 
24 19S 37E 32 240 5/1/25 - IRR E.A. Andersen 
25 19S 37E 32 300 2/19/63 -- STK J.D. Barber 
26 19S 37E 32 400 7/24/58 - DOM Robert L. Pate 
27 19S 37E 32 410 1/14/53 - NOT V.F. Collins 
28 19S 37E 32 410 5/2/63 - NOT Edwin Johnston 
29 19S 37E 32 410 5/28/74 - NOT Edwin Johnston 
30 19S 37E 32 411 11/10/76 - IRR Edwin Johnston 

31 19S 37E 32 443 10/18/51 - NOT Gulf Oil Corp. 
32 19S 37E 33 1 6/6/85 - DOM Darel Taylor 
33 19S 37E 33 1 4/27/94 -- DOM Elmer Morrow 
34 19S 37E 33 210 4/16/71 - CCS Northern Natural Gas 
35 19S 37E 33 300 4/1/60 - DOM M.D. Tilley 
36 19S 37E 33 300 2/10/62 -- DOM James A. Colbert 
37 19S 37E 33 300 2/13/62 - DOM Vernon Clark 
38 19S 37E 33 300 7/1/62 - DOM I.A. Welch 
39 19S 37E 33 330 9/8/58 - DOM J.A. Hammer 
40 19S 37E 33 330 2/21/62 - DOM Buddy Adams 
41 19S 37E 33 330 2/21/62 - DOM E.D. Barnes 
42 19S 37E 33 330 3/14/62 - DOM Roscoe Rogers 
43 19S 37E 33 331 3/16/83 - DOM Joe R. Williams 

Notes: 
DOM Domestic 
SRO Secondary recovery of oil 
NOT Well not completed 
STK Livestock 

OWD Oil well drilling (temporary) 

IRR Irrigation 
MUN Municipal 
mg/L Milligrams per liter 

-, Information not available 



Table 6. Summary of Water Wells Within One Mile, 
Former Bertha Barber Tank Battery, Lea County, New Mexico. 

Location Completion Chloride Use Owner 
Township Range Section Quarter Date Concentration 

(mg/L) 

44 19S 37E 33 331 2/23/62 -- DOM E.R. Glenn 

45 19S 37E 33 331 2/21/62 - DOM Bill A. Hammer 
46 19S 37E 33 333 1/26/53 -- STK Clyde Spears 
47 20S 37E 4 11 4/10/89 -- STK Jimmie Cooper 
48 20S 37E 4 11114 4/2/55 425 DOM -
49 20S 37E 4 11114 9/9/58 325 NOT --
50 20S 37E 4 11114 4/2/84 450 DOM -
51 20S 37E 4 221321 4/22/55 51 DOM -
52 20S 37E 4 221321 9/9/58 47 DOM --
53 20S 37E 4 221321 7/14/77 106 DOM --
54 20S 37E 4 221321 10/23/79 214 STK -
55 20S 37E 4 221321 2/6/85 81 DOM -
56 20S 37E 5 22144 11/29/79 258 DOM --
57 20S 37E 5 22144 9/26/84 314 DOM --
58 20S 37E 5 22144 6/19/90 315 DOM --
59 20S 37E 5 22144 10/17/95 286 DOM -
60 20S 37E 5 130 5/27/52 -- OWD Marathon Oil Co. 
61 20S 37E 5 222 1/8/86 -- DOM Davis Dolores Nash 
62 20S 37E 5 230 2/11/54 - OWD The Texas Co. 
63 20S 37E 5 230 8/6/64 - NOT Cooper Bros. 
64 20S 37E 5 331 9/19/52 - OWD Exploration Drg. Co. 
65 20S 37E 5 333 3/10/54 - OWD Amerada Petro Corp. 
66 20S 37E 5 333 3/15/54 - OWD Amerada Petro Corp. 
67 20S 37E 5 340 3/23/53 - OWD Moran Oil Prod. 

68 20S 37E 6 140 3/12/58 - OWD The Texas Co. 

69 20S 37E 6 233 3/7/55 - OWD Amerada Petro Corp. 

70 20S 37E 6 3423 11/27/53 - OWD Moran Drilling Co. 
71 20S 37E 6 414 6/20/51 - OWD Gulf Oil Corp. 
72 20S 37E 6 414 7/14/52 -- NOT Gulf Oil Corp. 
73 20S 37E 6 423 3/31/61 - OWD Gulf Oil Corp. 
74 20S 37E 6 434 3/14/54 -- OWD Amerada Petro Corp. 

75 20S 37E 7 210 1/15/54 - OWD Moran Oil Prod. 
76 20S 37E 7 230 4/21/54 - OWD Moran Oil Prod. 
77 20S 37E 7 310 8/7/61 - NOT Mrs. Tommie Cooper 

78 20S 37E 7 24331 11/9/79 1248 STK -
79 20S 37E 7 24331 2/13/85 2680 STK -
80 20S 37E 8 130 7/9/53 - OWD Sinclair Oil & Gas 
81 20S 37E 8 144 2/17/54 -- OWD Moran Oil Prod. 
82 20S 37E 8 222 4/3/53 - OWD Gackle Drg. Co. 

83 20S 37E 8 230 10/8/76 - IRR Jimmy Cooper 
84 20S 37E 8 231 7/29/53 -- OWD Gulf Oil Corp. 
85 20S 37E 8 2441 5/17/78 -- DOM Jimmy Cooper 
86 20S 37E 8 320 10/8/76 -- IRR Jimmy Cooper 
87 20S 37E 8 321 1/21/54 - OWD Amerada Petro Corp. 
88 20S 37E 8 4 11/21/84 — DOM Jimmy Cooper 

Notes: 
DOM Domestic 
SRO Secondary recovery of oil 
NOT Well not completed 
STK Livestock 

OWD Oil well drilling (temporary) 
IRR Irrigation 

MUN Municipal 
mg/L Milligrams per liter 

- Information not available 



Table 6. Summary of Water Wells Within One Mile, 
Former Bertha Barber Tank Battery, Lea County, New Mexico. 

Location Completion Chloride Use Owner 
Township Range Section Quarter Date Concentration 

(mg/L) 

89 20S 37E 8 4114 10/8/76 -- DOM Jimmy Cooper 
90 20S 37E 8 42 1936 -- DOM Jimmy Cooper 
91 20S 37E 8 42 11/26/84 -- DOM Jimmy Cooper 
92 20S 37E 8 42 1936 -- NOT Jimmy Cooper 
93 20S 37E 8 42 11/26/84 - NOT Jimmy Cooper 
94 20S 37E 8 4224 10/8/76 - DOM Jimmy Cooper 
95 20S 37E 8 423223 10/25/79 520 DOM -
96 20S 37E 8 423223 9/24/84 886 STK -
97 20S 37E 8 423223 4/14/90 780 STK -

wngradient 

98 20S 37E 4 341 1948 __ DOM Elsie M. Reeves, et al 
99 20S 37E 5 430 7/9/53 - DOM Elsie M. Reeves, et al 
100 20S 37E 8 244124 11/29/79 868 SRO --
101 20S 37E 9 110 5/4/35 -- NOT Lea County Water 
102 20S 37E 9 110 5/4/35 -- NOT Lea County Water 
103 20S 37E 9 110 5/4/35 - NOT Lea County Water 
104 20S 37E 9 110 5/4/35 -- NOT Lea County Water 
105 20S 37E 9 110 5/4/35 -- NOT Lea County Water 
106 20S 37E 9 110 5/4/35 -- NOT Lea County Water 
107 20S 37E 9 112122 11/29/79 176 STK --
108 20S 37E 9 33122 10/25/79 584 STK -

Notes: 
DOM Domestic 
SRO Secondary recovery of oil 
NOT Well not completed 
STK Livestock 

OWD Oil well drilling (temporary) 
IRR Irrigation 

MUN Municipal 
mg/L Milligrams per liter 

- Information not available 
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ARCADIS GERAGHTY&MILLER 
BORING LOG 

Date: 8/5/99 By: DM 
Client: Marathon Oil Company Site: Former Bertha Barber Tank Battery 
Boring No. PZ-1 Driller: Rhino 

Depth PID Moisture Description 
(ft bis) (PPm) 

2 0 Dry Very fine grained red-yellow sand. 

4 0 Dry 

6 0 Dry Pink, sandy caliche with some silt. 

8 0 Dry 

10 0 Dry Pink, sandy caliche. 

12 0 Dry 

14 0 Dry 

16 0 Dry Very hard, sandy caliche. 

18 0 Dry 

20 0 Dry Very hard, sandy caliche. 

22 0 Dry 

24 0 Dry 

26 0 Dry Caliche. 

28 0 Dry 

30 0 Dry Caliche with siliceous limestone and sand. 

32 0 Wet 

Total depth = 



BORING LOG 

Date: 8/5/99 By: DM 
Client: Marathon Oil Company Site: Former Bertha Barber Tank Battery 
Boring No. PZ-2 Driller: Rhino 

Depth PID Moisture Description 
(ft bis) (ppm) 

2 0 Dry Red-yellow sand. Loose. 

4 0 Dry 

6 0 Dry Light pink, sandy caliche. Very chalky. 

8 0 Dry 

10 0 Dry Red sand, very fine grain. Loose, rounded to subrounded. Some caliche. 

12 0 Dry 

14 0 Dry 

16 0 Dry 

18 0 Dry Light pink, sandy caliche with red sand interbedded. 

20 0 Dry 

22 0 Dry Light pink sandstone. 

24 0 Dry Sandy caliche. 

26 0 Dry Light pink, sandy caliche with red sand. 

28 0 Dry 

30 0 Dry 

32 0 Dry 

34 0 Wet Very hard caliche and pale brown dolomite. 

Total depth = 50 feet 



BORING LOG 

Date: 8/6/99 By: DM 
Client: Marathon Oil Company Site: Former Bertha Barber Tank Battery 
Boring No. PZ-3 Driller: Rhino 

Depth PID Moisture Description 
(ft bis) (ppm) 

2 0 Dry Loose, very fine to fine grained red-yellow sand. 

4 0 Dry Very sandy light pink caliche. 

6 0 Dry Loose, very fine grained pale brown sand. Subrounded. 

8 0 Dry 

10 0 Dry Loose, very fine grained pale brown sand. Some caliche. 

12 0 Dry 

14 0 Dry 

16 Dry 

18 Dry Light pink caliche with interbedded red sand. 

20 Dry 

22 Dry 

24 Dry Caliche with sand. 

26 Dry 

28 Dry Caliche with sand. 



BORING LOG 

Date: 8/6/99 By: DM 
Client: Marathon Oil Company Site: Former Bertha Barber Tank Battery 
Boring No. PZ-4 Driller: Rhino 

Depth PID Moisture Description 
(ft bis) (ppm) 

Loose, very fine grained red-yellow sand. 

Very sandy, light pink caliche. 

Loose, very fine grained pale brown sand. Some caliche. 

2 0 Dry 

4 0 Dry 

6 0 Dry 

8 0 Dry 

10 0 Dry 

12 0 Dry 

14 0 Dry 

16 0 Dry 

18 0 Dry 

20 0 Dry 

22 0 Dry 

24 0 Dry 

26 0 Dry 

28 0 Dry 

30 0 Dry 

32 0 Dry 

34 0 Wet 

Sandy caliche. 

Red-yellow silty sand. Some caliche. 

Red-yellow silty sand. Some caliche. 



BORING LOG 

Date: 8/3/99 By: DM 
Client: Marathon Oil Company Site: Former Bertha Barber Tank Battery 
Boring No. MW-6 Driller: Rhino 

Depth PID Moisture Description 
(ft bis) (ppm) 

2 0 Damp Loose, very fine grained red-gray sand. 

4 0 Dry Pale brown sand, tree of caliche. 

6 0 Dry Soft, buff colored caliche. Very sandy. 

8 0 Dry Loose, very fine grained pale brown sand. Some caliche. 

10 0 Dry 

12 0 Dry Light pink sandy caliche. 

14 0 Dry Very hard, sandy caliche. 

16 0 Dry 

18 0 Dry 

20 0 Dry 

22 0 Dry 

24 0 Dry Very fine grained yellow-red sand. Silty, slight plastic. 

26 0 Damp Pink, silty, sandy caliche. Slightly plastic. Limestone nodules. 

28 0.3 Damp 

30 0.3 Damp Pink, silty, sandy caliche. Slightly plastic. Limestone nodules. 
Moderately to highly plastic. 

32 0.2 Damp 

34 0.5 Wet Trace gravel. 

36 0 Wet Pink, silty, sandy caliche. Slightly plastic. Limestone nodules. 
Moderately to highly plastic. 

Total depth - 50 feet 



BORING LOG 

Date: 8/3/99 By: DM 
Client: Marathon Oil Company Site: Former Bertha Barber Tank Battery 
Boring No. MW-7 Driller: Rhino 

Depth PID Moisture Description 
(ft bis) (ppm) 

2 0 Dry Red-brown sand. 

4 0 Dry Very sandy pinkish-white caliche. 

6 0 Dry Very sandy pinkish-white caliche. 

8 0 Dry 

10 0 Dry Caliche. 

12 0 Dry 

14 0 Dry Caliche. 

16 0 Dry 

18 0 Dry Loose, very fine grained red-yellow sand. 

20 0 Dry 

22 0 Dry Pink sand with caliche. 

24 0 Dry 

26 0 Dry 

28 11.6 Dry Sandy caliche with trace gravel. Gray to dark-gray stain. Odor. 

30 4.3 Dry 

32 26 Damp 

34 8600 Damp 

36 Wet 

Total Depth = 50 feet 



BORING LOG 

Date: 8/4/99 By: DM 
Client: Marathon Oil Company Site: Former Bertha Barber Tank Battery 
Boring No. MW-8 Driller: Rhino 

Depth PID Moisture Description 
(ft bis) (ppm) 

2 0 Dry Loose, very fine to fine grained light brown sand. 

4 0 Dry Pale yellow sandy, silty caliche. 

6 0 Dry Loose, very fine grained pale brown sand. Some caliche. 

8 0 Dry 

10 0 Damp Loose, very fine grained yellow sand. Some caliche. 

12 0 Dry 

14 0 Dry Loose, very fine grained yellow sand. Some caliche. 

16 Dry Loose, very fine grained yellow sand. Some caliche. 

18 Dry 

20 0.2 Damp Loose, very fine grained brown sand. 

22 Dry 

24 Dry Pale brown sandy caliche. 

26 0.5 Dry Pale brown sandy caliche. 

28 1.4 Dry Pale brown sandy caliche. Some limestone nodules. 

30 3 Dry 

32 Damp 

34 135 Wet Dark gray staining, odor. 

Total depth = 50 feet 



BORING LOG 

Date: 8/4/99 By: DM 
Client: Marathon Oil Company Site: Former Bertha Barber Tank Battery 
Boring No. MW-9 Driller: Rhino 

Depth PID Moisture Description 
(ft bis) (ppm) 

2 0 Dry Loose, yellow-red sand. 

4 0 Dry Pale yellow sand with caliche. 

6 0 Dry Loose, very fine grained pinkish-white sand with some silt. 

8 0 Dry 

10 0 Dry 

12 0 Dry Pinkish white sand with caliche. 

14 0 Dry 

16 0 Dry Very fine grained yellow-red sand with chalky caliche. 

18 0 Dry Very fine grained yellow-red sand with chalky caliche. 

20 0 Dry Very hard caliche with sand lenses. 

22 0 Dry 

24 0 Dry 

26 0 Dry Pale yellow sandy, silty caliche with siliceous limestone and sand layers. 

28 0 Damp 

30 0 Damp Loose, slightly plastic, very fine grained yellow-red sand. 

32 0 Damp 

34 0 Wet 

Total depth = 43 feet 



BORING LOG 

Date: 8/5/99 By: DM 
Client: Marathon Oil Company Site: Former Bertha Barber Tank Battery 
Boring No. MW-10 Driller: Rhino 

Depth PID Moisture Description 
(ft bis) (ppm) 

2 0 Dry Loose, very fine grained red-yellow sand. 

4 0 Dry Very sandy pinkish-white caliche. 

6 0 Dry 

8 0 Dry Pink caliche with red-yellow sands interbedded. 

' 1 0 0 Dry 

12 0 Dry Pink caliche with red-yellow sands interbedded. 

14 0 Dry 

16 0 Dry Loose, very fine grained red-yellow sand with some caliche. 

18 0 Dry 

20 1.5 Dry 

22 1.6 Dry Pale brown sandy caliche. 

24 12.1 Dry 

26 24 Dry 

28 150 Dry Pale brown sand with caliche. Odor. 

30 32 Dry 

32 28 Damp Pink sand with caliche. Odor. 

34 370 Wet 

Total depth = 



BORING LOG 

Date: 8/6/99 By: DM 
Client: Marathon Oil Company Site: Former Bertha Barber Tank Battery 
Boring No. MW-11 

Depth PID Moisture Description 
(ft bis) (ppm) 

2 0 Dry Loose, very fine grained red-brown sand. 

4 0 Dry 

6 0 Dry Loose, very fine grained red-yellow sand. 

8 0 Dry 

10 0 Dry Loose, very fine grained red-yellow sand. 

12 0 Dry 

14 0 Dry Pink-gray sand with caliche. 

16 0 Dry 

18 0 Damp Sandy caliche. 

20 0 Damp 

22 0 Damp Pink-gray sandy caliche. 

24 0 Dry Loose, very fine grained red-yellow sand. 

26 0 Dry 

28 0 Dry 

30 0 Dry 

32 0 Dry 

34 0 Wet Pinkish-white calich with some sand. 
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C O R E LABORATORIES 

ANALYTICAL REPORT 
JOB NUMBER: 908924 

Prepared F o r : 

Mara thon O i l Company 
125 West M i s s o u r i S t r e e t 

P.O. Box 552 
M i d l a n d , TX 79702-0552 

A t t e n t i o n : Mr . Pau l Peacock 

D a t e : 0 8 / 1 8 / 9 9 

S i g n a t u r e Date 

Name: Les A r n o l d 2400 Cumberland D r i v e 
V a l p a r a i s o , I N 46383 

T i t l e : L a b o r a t o r y Manager 

PHONE: 219-464-2389 
F A X . . : 219-462-2953 

Th. onaryiical results, ooimons or interpretations contained in mis repon ars oassd uoon information ano matenal supplM Oy tne client tor whose exclusive end continental usa mis raoort Has been maoe. THe enalyucal results, opinions or mteroreta lions 
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any od. go. coal pr otner mineral, property, wall or sand in connection win wnicn sucn reoon is used or reted uoon tor any reason whatsoever. Thrs report snel nol 0a reoroduced. ,n whole or in pan. without tne written approval ol Core Laooratones. 



C O R E LABORATORIES 

S A M P L E I N F O R M A T I O N 
Date: 08/18/99 

Job Number.: 908924 : 96000703 
Customer...: Marathon OiI Company Customer Project ID 

Mr. Paul Peacock Project Desc r i p t i on . . . . : MOC - Bertha Barber 

Laboratory 
Sample ID 

Customer 
Sample ID 

Sample 
Matrix 

Date 
Sampled 

Time 
Sampled 

Date 
Received 

908924-1 

908924-2 

908924-3 

908924-4 

908924-5 

908924-6 

908924-7 

908924-8 

908924-9 

908924-10 

MW-6 (28-30) 

MU-7 (32-34) 

MW-8 (32-34) 

MW-9 (30-32) 

MW-10 (32-34) 

MW-11 (28-30) 

TPZ (30-32) 

PZ-2 (32-34) 

PZ-3 (32-34) 

TRIP BLANK 

Sol id 

Sol id 

Sol id 

Sol id 

Sol id 

Sol id 

Sol id 

Sol id 

Sol id 

Water 

08/03/1999 

08/03/1999 

08/04/1999 

08/04/1999 

08/05/1999 

08/05/1999 

08/05/1999 

08/06/1999 

08/06/1999 

13:15 

17:40 

13:50 

15:30 

10:00 

18:45 

15:20 

11:00 

15:45 

08/10/1999 

08/10/1999 

08/10/1999 

0'8/10/1999 

08/10/1999 

08/10/1999 

08/10/1999 

08/10/1999 

08/10/1999 

08/10/1999 

Page 1 
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C O R E LABORATORIES 

Job Number: 908924 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 08/18/99 

CUSTOMER: Marathon Oi l Company PROJECT: ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-6 (28-30) 
Date Sampled : 08/03/1999 
Time Sampled : 13:15 
Sample Matrix : Solid 

Laboratory Sample ID: 908924-1 
Date Received : 08/10/1999 
Time Received : 12:00 

TEST METHOD 

EPA 8015B 

EPA 8021B 

EPA 8015B 

PARAMETER/TEST DESCRIPTION 

Diesal Range Organics (GC/FID) 
Diesel Range Organics, Solid 

BTEX 
Benzene, Solid 
Ethylbenzene, Solid 
Toluene, Solid 
m&p-Xylenes, Solid 
o-Xylene, Solid 

Gasoline Range Organics (GC/FID) 
Gasoline Range Organics, Solid 

SAMPLE RESULT 

ND 

ND 
ND 
ND 
ND 
ND 

<1.0 

REPORTING LIMIT 

10.0 

5.0 
5.0 
5.0 
10.0 
5.0 

1.0 

UNITS 

mg/Kg 

ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 

mg/Kg 

OATE 

08/13/99 

08/16/99 
08/16/99 
08/16/99 
08/16/99 
08/16/99 

08/11/99 

TECH 

jdb 

weh 
weh 
weh 
weh 
weh 

rjm 

Page 2 
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C O R E LABORATORIES 

Job Number: 908924 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 08/18/99 

CUSTOMER: Marathon Oi l Company PROJECT: ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-7 (32-34) 
Date Sampled : 08/03/1999 
Time Sampled : 17:40 
Sample Matrix : Sol id 

Laboratory Sample ID: 908924-2 
Date Received : 08/10/1999 
Time Received : 12:00 

TEST METHOD 

EPA 8015B 

EPA 8021B 

EPA 8015B 

PARAMETER/TEST DESCRIPTION 

Diesal Range Organics (GC/FID) 
Diesel Range Organics, Sol id 

BTEX 
Benzene, Sol id 
Ethylbenzene, Sol id 
Toluene, Sol id 
m&p-Xylenes, Sol id 
o-Xylene, Sol id 

Gasoline Range Organics (GC/FID) 
Gasoline Range Organics, Sol id 

SAMPLE RESULT 

ND 

21 

110 
60 

500 
350 

75 

REPORTING LIMIT 

10.0 

50 
50 
50 

100 
50 

20 

UNITS 

mg/Kg 

ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 

mg/Kg 

DATE 

08/13/99 

08/16/99 
08/16/99 
08/16/99 
08/16/99 
08/16/99 

08/13/99 

TECH 

jdb 

weh 
weh 
weh 
weh 
weh 

weh 

Page 3 
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C O R E LA B O R A TORI ES 

Job Number: 908924 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 08/18/99 

CUSTOMER: Marathon Oi l Company PROJECT: ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-8 (32-34) 
Date Sampled : 08/04/1999 
Time Sampled : 13:50 
Sample Matrix : Sol id 

l a b o r a t o r y Sample ID: 908924-3 
Date Received : 08/10/1999 
Time Received : 12:00 

TEST METHOD 

EPA 8015B 

EPA 8021B 

EPA 8015B 

PARAMETER/TEST DESCRIPTION 

Diesal Range Organics (GC/FID) 
Diesel Range Organics, Solid 

BTEX 
Benzene, Sol id 
Ethylbenzene, Solid 
Toluene, Sol id 
m&p-Xylenes, Sol id 
o-Xylene, Sol id 

Gasoline Range Organics (GC/FID) 
Gasoline Range Organics, Sol id 

SAMPLE RESULT 

ND 

ND 
16 
85 
66 
39 

<1.0 

REPORTING LIMIT 

10.0 

5.0 
5.0 
5.0 

10.0 
5.0 

1.0 

UNITS 

mg/Kg 

ug/Kg 08/16/99 weh 
ug/Kg 08/16/99 weh 
ug/Kg 08/16/99 weh 
ug/Kg 08/16/99 weh 
ug/Kg 08/16/99 weh 

mg/Kg 

DATE 

08/13/99 

08/11/99 

TECH 

jdb 

rjm 

Page 4 
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C O R E L A B O R A T O R I E S 

Job Number: 908924 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 08/18/99 

CUSTOMER: Marathon u u Company PROJECT: ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-9 (30-32) 
Date Sampled : 08/04/1999 
Time Sampled : 15:30 
Sample Matrix : Sol id 

Laboratory Sample ID: 908924-4 
Date Received : 08/10/1999 
Time Received : 12:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 8015B 

EPA 8021B 

EPA 8015B 

Diesal Range Organics (GC/FID) 
Diesel Range Organics, Sol id 

BTEX 
Benzene, Solid 
Ethylbenzene, Solid 
Toluene, Solid 
m&p-Xylenes, Sol id 
o-Xylene, Solid 

Gasoline Range Organics (GC/FID) 
Gasoline Range Organics, Solid 

ND 

ND 
ND 
ND 
ND 
ND 

<1.0 

10.0 

5.0 
5.0 
5.0 

10.0 
5.0 

1.0 

mg/Kg 

ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 

mg/Kg 

08/13/99 

08/16/99 
08/16/99 
08/16/99 
08/16/99 
08/16/99 

08/11/99 

jdb 

weh 
weh 
weh 
weh 
weh 

rjm 
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C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 908924 Date: 08/18/99 

CUSTOMER: Marathon Oi l Company PROJECT: ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-10 (32-34) Laboratory Sample ID: 908924-5 
Date Sampled : 08/05/1999 Date Received... . . . . : 08/10/1999 
Time Sampled : 10:00 Time Received... . . . . : 12:00 
Sample Matrix : Sol id 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 8015B Diesal Range Organics (GC/FID) 
Diesel Range Organics, Sol id ND 10.0 mg/Kg 08/13/99 jdb 

EPA 8021B BTEX 
Benzene, Sol id ND 5.0 ug/Kg 08/16/99 weh 
Ethylbenzene, Sol id ND 5.0 ug/Kg 08/16/99 weh 
Toluene, Sol id ND 5.0 ug/Kg 08/16/99 weh 
m&p-Xylenes, Sol id ND 10.0 ug/Kg 08/16/99 weh 
o-Xylene, Sol id ND 5.0 ug/Kg 08/16/99 weh 

EPA 8015B Gasoline Range Organics (GC/FID) 
Gasoline Range Organics, Sol id <1.0 1.0 mg/Kg 08/11/99 r jm 

Page 6 

Th« analytical resulls, opinions or interpretations contained in this report are based upon irriomiaiion and matenal supplied by the ciient tor whose exclusive and confidential use this report has been made. The analytical results, opinions or interpreta tions 

expressed represent ihe best judgment of Core Laboratones. Core Laboratones. however, makes no warranty or representation, express or implied, of any type, and expressly disclaims same as to the productivity, proper operations or profitableness of 

any oil. oas. coal or other mineral, property, well or sand in connection with which such repon is used or relied upon for any reason whatsoever. This repon shall not be reproduced, in whole or in part, without the written approval of Core Laboratones. 



C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 908924 Date: 08/18/99 

CUSTOMER: Marathon Oi l Company PROJECT: ATTN: Mr. Paul Peacock 

Customer Sample ID: MU-11 (28-30) Laboratory Sample ID: 908924-6 
Date Sampled : 08/05/1999 Date Received... . . . . : 08/10/1999 
Time Sampled : 18:45 . . . . : 12:00 
Sample Matrix : Sol id 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 8015B Diesal Range Organics (GC/FID) 
Diesel Range Organics, Sol id ND 10.0 mg/Kg 08/13/99 jdb 

EPA 8021B BTEX 
Benzene, Sol id ND 5.0 ug/Kg 08/16/99 weh 
Ethylbenzene, Sol id ND 5.0 ug/Kg 08/16/99 weh 
Toluene, Sol id ND 5.0 ug/Kg 08/16/99 weh 
m&p-Xylenes, Sol id ND 10.0 ug/Kg 08/16/99 weh 
o-Xylene, Sol id ND 5.0 ug/Kg 08/16/99 weh 

EPA 8015B Gasoline Range Organics (GC/FID) 
Gasoline Range Organics, Sol id ND 1.0 mg/Kg 08/11/99 r jm 
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Tne analyi ical results, opinions or interpretations contained in this report are based upon information and matenal supplied by the client for whose exclusive and confidential use tnis report has been made. The analylical results, opinions or interpreta tions 

expressed represent the best judgment of Core Laboratories. Core Laboratories, however, makes no warranty or representation, express or implied, ol any type, and expressly disclaims same as to the productivity, proper operations or profitableness ol 

any oil. gas. coal or other mineral, property, wed or sand m connection with which such report is used or relied upon for any reason whatsoever. This report shall not be reproduced, in whole or in part, without the wntten approval of Core Laboratones. 



C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 908924 Date: 08/18/99 

CUSTOMER: Marathon Oi l Company PROJECT: ATTN: Mr. Paul Peacock 

Customer Sample ID: TPZ (30-32) 
Date Sampled : 08/05/1999 
Time Sampled : 15:20 
Sample Matrix : Sol id 

Laboratory Sample ID: 908924-7 
Date Received : 08/10/1999 
Time Received : 12:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 8015B Diesal Range Organics (GC/FID) 
Diesel Range Organics, Solid ND 10.0 mg/Kg 08/13/99 jdb 

EPA 8021B BTEX 
Benzene, Sol id 
Ethylbenzene, Sol id 
Toluene, Sol id 
m&p-Xylenes, Sol id 
o-Xylene, Sol id 

ND 
ND 
ND 
ND 
ND 

5.0 
5.0 
5.0 

10.0 
5.0 

ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 

08/16/99 
08/16/99 
08/16/99 
08/16/99 
08/16/99 

weh 
weh 
weh 
weh 
weh 

EPA 8015B Gasoline Range Organics (GC/FID) 
Gasoline Range Organics, Solid <1.0 1.0 mg/Kg 08/11/99 r jm 

i 
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Trie anatyticai results, opinions or interpretations contained in this report are based upon infonnation and material supplied by the client tor whose exclusive and confidential use this report has been made. The analytical results, opinions or interpreta tions 

expressed represent the best judgment of Core Laboratories. Core Laboratories, however, makes no warranty or representation, express or implied, of any type, and expressly disclaims same as to the productivity, proper operations or profitableness of 

any cut, gas. coal or other mineral, property, wetl or sand in connection with which such report is used or relied upon for any reason whatsoever. This report snail not be reproduced, in whole or in part, without Ihe written approval of Core Laboratories. 



C O R E LABORATORIES 

Job Number: 908924 
L A B O R A T O R Y TEST R E S U L T S 

Date: 08/18/99 

CUSTOMER: Marathon Oil Company PROJECT: ATTN: Mr. Paul Peacock 

Customer Sample ID: PZ-2 (32-34) 
Date Sampled : 08/06/1999 
Time Sampled : 11:00 
Sample Matrix : Solid 

Laboratory Sample ID: 908924-8 
Date Received : 08/10/1999 
Time Received : 12:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 8015B 

EPA 802IB 

EPA 8015B 

Diesal Range Organics (GC/FID) 
Diesel Range Organics, Solid 

BTEX 
Benzene, Solid 
Ethylbenzene, Solid 
Toluene, Solid 
m&p-Xylenes, Solid 
o-Xylene, Solid 

Gasoline Range Organics (GC/FID) 
Gasoline Range Organics, Solid 

ND 

ND 
ND 
ND 
ND 
ND 

<1.0 

10.0 

5.0 
5.0 
5.0 
10.0 
5.0 

1.0 

mg/Kg 

ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 

mg/Kg 

08/13/99 

08/16/99 
08/16/99 
08/16/99 
08/16/99 
08/16/99 

08/11/99 

jdb 

weh 
weh 
weh 
weh 
weh 

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

Job Number: 908924 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 08/18/99 

CUSTOMER: Marathon CU Company PROJECT: ATTN: Mr. Paul Peacock 

Customer Sample ID: PZ-3 (32-34) 
Date Sampled : 08/06/1999 
Time Sampled : 15:45 
Sample Matrix : Solid 

Laboratory Sample ID: 908924-9 
Date Received : 08/10/1999 
Time Received : 12:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS OATE TECH 

EPA 8015B 

EPA 8021B 

EPA 8015B 

Diesal Range Organics (GC/FID) 
Diesel Range Organics, Solid 

BTEX 
Benzene, Solid 
Ethylbenzene, Solid 
Toluene, Solid 
m&p-Xylenes, Solid 
o-Xylene, Solid 

Gasoline Range Organics (GC/FID) 
Gasoline Range Organics, Solid 

ND 

ND 
ND 
ND 
ND 
ND 

<1.0 

10.0 

5.0 
5.0 
5.0 
10.0 
5.0 

1.0 

mg/Kg 

ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 

mg/Kg 

08/13/99 

08/16/99 
08/16/99 
08/16/99 
08/16/99 
08/16/99 

08/11/99 

jdb 

weh 
weh 
weh 
weh 
weh 

rjm 
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C O R E LABORATORIES 

Job Number: 908924 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 08/18/99 

CUSTOMER: Marathon Oi l Company PROJECT: ATTN: Mr. Paul Peacock 

Customer Sample ID: TRIP BLANK 
Date Sampled : 
Time Sampled : 
Sample Matrix : Water 

Laboratory Sample ID: 908924-10 
Date Received : 08/10/1999 
Time Received : 12:03 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 8021B BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

ND 
ND 
ND 
ND 
ND 

5.0 
5.0 
5.0 

10.0 
5.0 

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

08/17/99 
08/17/99 
08/17/99 
08/17/99 
08/17/99 

weh 
weh 
weh 
weh 
weh 
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The analytical results, oprons or interpretations cont.imK, in th , reoon .re based upon inlormalion .no materiel supplied by ma client tor wbose exclusive and contidential usa this reoon has been made. Tn. analytical results, opinions or interpreta lions 
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C O R E LABORATORIES 

Job Number.: 908924 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 08/18/99 

CUSTOMER: Marathon OU Company PROJECT: MOC - Bertha Barber ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

Test Method. : EPA 8015B : 44859 Analyst...: jdb 
Method Description.: Diesal Range Organics (GC/FID) 

MB Method Blank 08/13/1999 1257 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Diesel Range Organics ND 

LCS Laboratory Control Sample DROSTD 08/13/1999 1335 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Diesel Range Organics 438.51 500 87.7 % 55-131 

MS Matrix Spike DROSTD 908924-1 08/13/1999 1449 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Diesel Range Organics 463.55 500 ND 92.7 % 55-131 

MSD Matrix Spike Duplicate DROSTD 908924-1 08/13/1999 1526 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Diesel Range Organics 508.12 463.55 500 ND 101.6 % 55-131 
9.2 R 20 

Test Method : EPA 8021B Batch.. : 44913 Analyst...: weh 
Method Description.: BTEX : ug/L 

LCS Laboratory Control Sample 8020MS1 08/16/1999 0913 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limi ts 

Benzene 46.963 50 93.9 % 70-130 
Ethylbenzene 48.41 50 96.8 % 70-130 
Toluene 47.20 50 94.4 % 70-130 
m&p-Xylenes 97.89 100 97.9 % 70-130 
o-Xylene 48.32 50 96.6 % 70-130 

MB Method Blank 08/16/1999 1004 

Parameter/Test Description QC Result QC Result True Value Orig, Value Calc. Result * Limits 

Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

ND 
ND 
ND 
ND 
ND 

Page 12 
* %=% REC, R=RPD, A=ABS Diff., D=% Diff. 

The analytical resuils. opinions or interpretations contained in this repon are Based upon mtormation and material supplied by the clieni for whose exclusive and confidential use th.s report has been made. The analytical results, opinions or interpreta lions 

expressed represent Ihe best judgment ol Core Laboratones. Core Laboratories, however, makes no warranty or representation, express or implied, of any type, ana expressly disclaims same as to the productivity, proper operations or profitableness of 

any oil, gas, coat or other mineral, property, wefl or sand in connection with which such report is used or relied upon for any reason whatsoever. This report shall not be reproduced, in whole or in part, without the wntten approval of Core Laboratones. 



C O R E LABORATORIES 

Q U A L I T Y C O N T R O L R E S U L T S 
Job Number.: 908924 Report Date. : 08/18/99 

CUSTOMER: Marathon Oi l Company PROJECT: MOC - Bertha Barber ATTN: Mr. Paul Peacock 

QC Type Descript ion Reag. Code Lab ID D i l u t i on Factor Date Time 

I MS Matr ix Spike 8020MS1 908924-1 08/16/1999 1321 

Parameter/Test Descript ion QC Result QC Result True Value Or ig . Value Calc. Result * Limits 

Benzene 39.274 50 ND 78.5 % 70-119 
Ethylbenzene 40.71 50 ND 81.4 % 81-112 
Toluene 39.14 50 ND 78.3 % 78-109 
rn&p-Xylenes 81.26 100 ND 81.3 % 79-113 
o-Xylene 39.49 50 ND 79.0 % 77-114 

MSD Matrix Spike Duplicate 8020MS1 908924-1 08/16/1999 1357 

Parameter/Test Descript ion QC Result QC Result True Value Or ig . Value Calc. Result * Limits 

Benzene 40.885 39.274 50 ND 81.8 % 70-119 
4.0 R 25 

Ethylbenzene 41.19 40.71 50 ND 82.4 % 81-112 
1.2 R 25 

Toluene 40.29 39.14 50 ND 80.6 % 78-109 
2.9 R 25 

m&p- Xylenes 83.17 81.26 100 ND 83.2 % 79-113 
2.3 R 25 

o-Xylene 40.60 39.49 50 ND 81.2 % 77-114 
2.8 R 25 

ILCS Laboratory Control Sample 8020MS1 08/16/1999 1852 

Parameter/Test Descript ion QC Result QC Result True Value Or ig . Value Calc. Result * Limits 

Benzene 46.161 50 92.3 % 70-130 
Ethylbenzene 46.79 50 93.6 % 70-130 
Toluene 45.74 50 91.5 % 70-130 
m&p-Xylenes 94.06 100 94.1 % 70-130 
o-Xylene 46.63 50 93.3 % 70-130 

Test Method : EPA 8021B : 44930 Ana lys t . . . : weh 
Method Descr ip t ion. : BTEX : ug/L 

| LCS Laboratory Control Sample 8020MS1 08/17/1999 0859 

Parameter/Test Description QC Result QC Result True Value Or ig . Value Calc. Result * Limits 

Benzene 46.893 50 93.8 % 70-130 
Ethylbenzene 46.34 50 92.7 % 70-130 
Toluene 46.13 50 92.3 % 70-130 
m&p-Xylenes 93.02 100 93.0 % 70-130 
o-Xylene 46.14 50 92.3 % 70-130 

Page 13 
* %=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 

The analytical results, opinions or interpretations contained in tnis report are based upon information and matenal supplied by the client tor whose exclusive and confidential use this report has been made. The analytical results, opinions or mlerpreta lions 

expressed represent the Oest judgment of Core Laboratories. Core Laboratones. however, makes no warranty or representation, express or implied, of any type, and expressly disclaims same as lo Ihe productivity, proper operations or profitableness ol 

any oil. gas. coal or other mineral, property, well or sand in connection with which sucn report is used or relied upon lor any reason whatsoever. This report shall not be reproduced, in whole or in part, without the wntten approval of Cora Laboratones. 



C O R E LABORATORIES 

Q U A L I T Y 
Job Number.: 908924 

CONTROL R E S U L T S 
Report Date.: 08/18/99 

CUSTOMER: Marathon Oil Company PROJECT: MOC - Bertha Barber ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

j MB Method Blank 08/17/1999 0941 

Parameter/Test Description 

Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

QC Result 

ND 
ND 
ND 
ND 
ND 

QC Result True Value Orig. Value Calc. Result * Limits 

LCS laboratory Control Sample 8020MS1 08/17/1999 1119 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 46.837 50 93.7 % 70-130 
Ethylbenzene 45.65 50 91.3 % 70-130 
Toluene 46.28 50 92.6 % 70-130 
m&p-Xylenes 91.84 100 91.8 % 70-130 
o-Xylene 45.46 50 90.9 % 70-130 

Test Method : EPA 8015B : 44731 Analyst...: rjm 
Method Description.: Gasoline Range Organics (GC/FID) 

LCS Laboratory Control Sample GROSTD 08/11/1999 0918 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Gasoline Range Organics 5.419 5.0 108.4 % 70-130 

MB Method Blank 08/11/1999 1120 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Gasoline Range Organics 0.277 

MS Matrix Spike GROSTD 908924-9 08/11/1999 1822 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Gasoline Range Organics 4.449 5.0 0.027 88.4 % 55-123 

MSD Matrix Spike Duplicate GROSTD 908924-9 08/11/1999 1859 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Gasoline Range Organics 4.636 4.449 5.0 0.027 92.2 % 55-123 
4.1 R 20 

Page 14 
* %=% REC, R=RPD, A=ABS Diff., D=% Diff. 

Ths analytical results, opinions or inteirraiations contained in this report are Cased upon information and material supplied by the client for wnose exclusive and confidential use this report has Oeen made. The analytical results, opinions or interpretations 

expressed represent the best ruogmenl of Core Laboratories. Core Laboratones. however, makes no warranty or representation, express or implied, of any type, and expressly disclaims same as to the productivity, proper operations or profitableness Of 

any oil. gas, coal or othar mineral, property, well or sand in connection with which such report is used or relied upon for any reason whatsoever. This report shall not be reproduced, in whole or in part, without the written approval of Cora Laboratories. 



C O R E LABORATORIES 

Q U A L I T Y 
Job Number.: 908924 

C O N T R O L R E S U L T S 
Report Date.: 08/18/99 

CUSTOMER: Marathon Oi l Company PROJECT: MOC - Bertha Barber ATTN: Mr. Paul Peacock 

QC Type Descript ion Reag. Code Lab ID D i lu t i on Factor Date Time 

Test Method. : EPA 8015B 44788 Ana lys t . . . : weh 
Method Descr ip t ion. : Gasoline Range Organics (GC/FID) mg/L 

LCS Laboratory Control Sample GROSTD 08/13/1999 1030 

Parameter/Test Descript ion QC Result QC Result True Value Or ig . Value Calc. Result * Limits 

Gasoline Range Organics 5.536 5.0 110.7 % 70-130 

MB Method Blank 08/13/1999 1107 

Parameter/Test Descript ion QC Result QC Result True Value Or ig . Value Calc. Result * Limits 

Gasoline Range Organics 0.037 

I LCS Laboratory Control Sample GROSTD 08/13/1999 1346 

Parameter/Test Descr ipt ion QC Result QC Result True Value Or ig . Value Calc. Result * L imits 

Gasoline Range Organics 5.193 5.0 103.9 % 70-130 

Page 15 
* %=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 

The analytical results, opinions or interpretations contained in tNs report are Dased upon inlormaiion and material supplied by the client for whose exclusive and confidential use this report has been made. The analytical results, opinions or interpretations 

expressed represent the best judgment of Core Laboratories. Core Laboratones. however, makes no warranty or representation, express or implied, of any type, and expressly disclaims same as to the productivity, proper operations or profitableness ol 

any oil. 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 shall nol be reproduced, in whole or tn part, without the written approval of Core Laboratories. 



C O R E LABORATORIES 

Job Number.: 908924 
S U R R O G A T E R E C O V E R I E S R E P O R T 

Report Date.: 08/18/99 

CUSTOMER; Marathon Oi l Company PROJECT: MOC - Bertha Barber ATTN: Mr. Paul Peacock 

. . . : BTEX 

. . . : 8021BX 

Surrogate Units 

1,4-Difluorobenzene ug/L 

Lab ID Matrix QC Type D i lu t ion Result True Value Percent Recovery Limits Flag Date Time 

Sol id LCS 47.96 50.00 95.9 45-125 08/16/1999 0913 
Sol id MB 47.12 50.00 94.2 45-125 08/16/1999 1004 

908924-1 Sol id 43.28 50.00 86.6 45-125 08/16/1999 1054 
908924-3 Sol id 39.28 50.00 78.6 45-125 08/16/1999 1207 
908924-4 Sol id 41.57 50.00 83.1 45-125 08/16/1999 1244 
908924-1 Sol id MS 40.52 50.00 81.0 45-125 08/16/1999 1321 
908924-1 Sol id MSD 42.23 50.00 84.5 45-125 08/16/1999 1357 
908924-2 Sol id 10 45.96 50.00 91.9 45-125 08/16/1999 1434 
908924-5 Sol id 29.21 50.00 58.4 45-125 08/16/1999 1511 
908924-6 Sol id 31.65 50.00 63.3 45-125 08/16/1999 1548 
908924-7 Sol id 39.41 50.00 78.8 45-125 08/16/1999 1624 
908924-8 Sol id 36.32 50.00 72.6 45-125 08/16/1999 1702 
908924-9 Sol id 40.42 50.00 80.8 45-125 08/16/1999 1739 
908943-1 Sol id 31.20 50.00 62.4 45-125 08/16/1999 1815 

Sol id LCS 47.11 50.00 94.2 45-125 08/16/1999 1852 

Surrogate Uni ts 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type D i lu t ion Result True Value Percent Recovery Limits Flag Date Time 

Sol id LCS 48.32 50.00 96.6 58-130 08/16/1999 0913 
Sol id MB 46.63 50.00 93.3 58-130 08/16/1999 1004 

908924-1 Sol id 42.33 50.00 84.7 58-130 08/16/1999 1054 
908924-3 Sol id 56.86 50.00 113.7 58-130 08/16/1999 1207 
908924-4 Sol id 39.88 50.00 79.8 58-130 08/16/1999 1244 
908924-1 Sol id MS 39.64 50.00 79.3 58-130 08/16/1999 1321 
908924-1 Sol id MSD 41.04 50.00 82.1 58-130 08/16/1999 1357 
908924-2 Sol id 10 50.42 50.00 100.8 58-130 08/16/1999 1434 
908924-5 Sol id 30.86 50.00 61.7 58-130 08/16/1999 1511 
908924-6 Sol id 30.46 50.00 60.9 58-130 08/16/1999 1548 
908924-7 Sol id 39.37 50.00 78.7 58-130 08/16/1999 1624 
908924-8 Sol id 36.36 50.00 72.7 58-130 08/16/1999 1702 
908924-9 Sol id 40.34 50.00 80.7 58-130 08/16/1999 1739 
908943-1 Sol id 29.00 50.00 58.0 58-130 08/16/1999 1815 

Sol id LCS 47.17 50.00 94.3 58-130 08/16/1999 1852 
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Tne analytical results, opinions or interpretations contained in tnis report are Cased upon information and matenal supplied Oy the client tor whose exclusive and confidential use this report has been made. The analytical results, opinions or interpreta tions 

expressed represent the best judgment of Core Laboratories. Core Laboratories, however, makes no warranty or representation, express or implied, of any type, and expressly disclaims same as to the productivity, proper operations or profitableness ol 

any orl, gas. coal or other mineral, property, well or sand in connection with which such report is used or relied upon for any reason whatsoever. This report shall not be reproduced, in whole or in part, without the wntten approval of Core LaWratories. 



C O R E LABORATORIES 

S U R R O G A T E R E C O V E R I E S R E P O R T 
Job Number.: 908924 Report Date.: 08/18/99 

CUSTOMER: Marathon Oi l Company PROJECT: MOC - Bertha Barber ATTN: Mr, Paul Peacock 

. . : BTEX 

. . : 8021BX 

Surrogate Units 

1,4-Difluorobenzene ug/L 

Lab ID Matrix QC Type D i lu t ion Result True Value Percent Recovery Limits Flag Oate Time 

LCS 47.47 50.00 94.9 78-118 08/17/1999 0859 
MB 46.81 50.00 93.6 78-118 08/17/1999 0941 

908924-10 47.51 50.00 95.0 78-118 08/17/1999 1029 
LCS 46.16 50.00 92.3 78-118 08/17/1999 1119 

Surrogate Units 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type D i lu t ion Result True Value Percent Recovery Limits Flag Date Time 

LCS 47.10 50.00 94.2 86-110 08/17/1999 0859 
MB 46.03 50.00 92.1 86-110 08/17/1999 0941 

908924-10 46.91 50.00 93.8 86-110 08/17/1999 1029 
LCS 45.82 50.00 91.6 86-110 08/17/1999 1119 
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The analytical results, opinions or interpretations contained in this report are based upon information and matenal supplied by the client for whose exclusive and confidential use this report has been made. The analytical results, opinions or interpreta tions 

expressed represent tne best judgment of Core Laboratories- Core Laboratories, however, makes no warranty or representation, express or implied, of any type, and expressly disclaims same as to Ihe productivity, proper operations or profitableness ol 

any oil. gas. coal or other mineral, property, well or sand in connection with which such report is used or relied upon for any reason whatsoever. This report shall not be reproduced, in whole or in part, without the written approval Of Core Laboratories. 



C O R E LABORATORIES 

QUALITY ASSURANCE FOOTER 

METHOD REFERENCES 

1. EPA SW-846, Test Methods for Evaluating Solid Waste Update I, IIA, IIB, III 
2. Standard Methods for the Examination of Water and Wastewater, 18 t h Edition 
3. EPA 600/4-79-020, Methods of Chemical Analysis for Waters and Wastes, March 1983 
4. Federal Register, Friday, October 26,1984 (40 CFR Part 136) 
5. American Society for Testing and Materials, Volumes 5.01, 5.02, 5.03,11.01,11.02,11.03,11.04 
6. EPA Methods for Environmental Samples 

COMMENTS 

All methods of chemical analysis have a statistical uncertainty associated with the results. Unless otherwise indicated, the data in this report are 
within the limits of uncertainty as specified in the referenced method. Quality Control acceptance criteria are based either on actual laboratory 
performance or on limits specified in the referenced method. The date and time of analysis indicated on the QA report may not reflect the actual 
time of analysis for QC samples. All data are reported on an "as received" basis unless otherwise indicated. Data reported in the QA report may 
be lower than sample data due to dilution of samples into the calibration range of the analysis. Sample concentration for solid samples are 
calculated on an as received (wet) basis. Unless otherwise indicated, volatiles by gas chromatography (GC) are reported from a single column. 
Volatile analysis by GC on low level soil extractions are conducted at room temperature. 

FLAGS, FOOTNOTES AND ABBREVIATIONS (as needed) 

NA = Not Analyzed ND = Not detected at a value greater than the reporting limit 
N/A = Not applicable NC = Not calculable due to values lower than the reporting limit 
ug/L = Micrograms per liter mg/L = Milligrams per liter 
ug/Kg = Micrograms per kilogram mg/kg = Milligrams per kilogram 
U = Undetected 
J = Indicates vaiue is > MDL, but < Reporting Limit 
B = Analyte was detected in the method blank analyzed with this sample. 
D = Surrogate recoveries are not calculated due to sample dilution. 
X = Surrogate recovery is outside quality control limits. 
Y = Spike or spike duplicate recovery is outside quality control limits. 
Z = Relative percent difference for a spike and spike duplicate is outside quality control limits. The precision of the method was 

impacted by matrix. 
A = Indicates value is above QC acceptance criteria. 

QC SAMPLE IDENTIFICATIONS 

MB = Method Blank SB = Storage Blank 
RB = Reagent Blank EB = Extraction Blank 
PB = Preparation Blank CALB = Calibration Blank 
MD = Method Duplicate RS = " Reference Standard 
LCS = Laboratory Control Sample LCSD = Laboratory Control Sample Duplicate 
MS = Matrix Spike MSD = Matrix Spike Duplicate 
ICB = Initial Calibration Blank CCB = Continuing Calibration Blank 
ICV = Initial Calibration Verification ICB = Initial Calibration Blank 
PDS = Post Digestion Spike SS = Surrogate Spike 
ISA = Interference Check standard "A" ISB = Interference Check Standard "B" 
ISCAB = Interference Check Sample AB MSA = Method of Standard Additions 
CAL = Calibration standard SD = Serial Dilution 
MST = TCLP Matrix Spike MSQ = TCLP Matrix Spike Duplicate 
PST = TCLP Post Digestion Spike LCT = TCLP Laboratory Control Sample 

SUBCONTRACTED LABORATORY LOCATIONS 

CORE Laboratories: Anaheim, California *AN 
Casper, Wyoming *CA 
Houston, Texas (Env) *HE 
Other (Detailed in Case Narrative) *XX 

Aurora, Colorado 
Corpus Christi, Texas 
Houston, Texas (Pet) 

*AU 
*CC 
*HP 

CORE-Valparaiso 
2400 Cumberland Dr 
Valparaiso, IN 46383 

VPQ0140 
Revision 000 

Effective 6/16/99 



rpjsckl Job Sample Receipt Checklist Report 
08/10/99 

V2 

Job Number : 908924 Location.: 57211 Customer Job ID : Job Check List Date.: 08/10/99 
Project Number.: 96000703 Project Description.: HOC - Bertha Barber Project Manager : Ipa 
Customer : Marathon Oil Company Contact.: Mr. Paul Peacock 

Questions ? (Y/N) Comments 

... Y 

.... Y 

Temperature of cooler acceptable? (4 deg C +/-2). RECEIVED ON ICE 

Y 

Volatile samples acceptable? (no headspace)... N TRIP BLANKS HAVE SMALL AIR BUUBLES IN VIALS 

. . . Y 

Y 

Y 

Samples received within holding-time? . . . Y 

Agreement between COC and sample labels? Y 
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C O R E LABORATORIES 

ANALYTICAL REPORT 
JOB NUMBER: 909284 

Prepa red F o r : 

Mara thon O i l Company 
125 West M i s s o u r i S t r e e t 

P.O. Box 552 
M i d l a n d , TX 79702-0552 

A t t e n t i o n : Mr . Pau l Peacock 

D a t e : 0 8 / 2 5 / 9 9 

S i g n a t u r e 

Name: Les A r n o l d 

T i t l e : L a b o r a t o r y Manager 

Date ' 

2400 Cumber land D r i v e 
V a l p a r a i s o , I N 46383 

PHONE: 219-464-2389 
F A X . . : 219-462-2953 

Th, analytical mum. opinions or interpretations contains m mi, „pon sr. based upon mtormation ano mai.r,,. suoplieo by Ih. diem lor who., eiclusiv. ano conlMential ua. Ihia ..pon has « « i mao.. Th. analytic* results, opinions o. interpreta tions 

expressed represent th. best iuognwtl ol Caa Laotxatomis. Com Leooraton.s. however, mekes no warranty or raor.sml.tion. ..press or Mow. pi any typ, .no expressly o»daims sam. as to tho productivity. proper operatrane or prol.taowneas ol 

liny M. gas. co* o. oth. minm. property. Ml or sand in corracuon witn which such report I. usw pr relied upon tor .ny reuon wnatso*.. This raport shall not be reproduced, in whol. dr in o.n. without th. whiten approM ol Co.. Laporelones. 



C O R E LABORATORIES 

S A M P L E I N F O R M A T I O N 
Date: 08/25/99 

Project Number : 96U00703 
Customer Project ID : NP000449.002.MT003 
Project Description : MOC - Bertha Barber 

Job Number.: 909284 
Customer...: Marathon Oi l Company 
At tn : Mr. Paul Peacock 

Laboratory 
Sample ID 

Customer 
Sample ID 

Sample 
Matrix 

Date 
sampled 

Time 
Sampled 

Date 
Received 

Time 
Received 

909284-1 PZ-4 (32-34') Sol id 08/09/1999 10:50 08/18/1999 13:48 
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C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 909284 Date: 08/25/99 

CUSTOMER: Marathon Oi l Company PROJECT: NP000449.002.MT003 ATTN: Mr. Paul Peacock 

Customer Sample ID: PZ-4 (32-34') Laboratory Sample ID: 909284-1 
Date Sampled : 08/09/1999 Date Received... . . . . : 08/18/1999 
Time Sampled : 10:50 Time Received... . . . . : 13:48 
Sample Matrix : Sol id 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 8015B Diesel Range Organics (DRO) 
Diesel Range Organics, Sol id ND 10.0 mg/Kg 08/24/99 r jm 

EPA 8021B BTEX 
Benzene, Sol id ND 5.0 ug/Kg 08/20/99 weh 
Ethylbenzene, Sol id ND 5.0 ug/Kg 08/20/99 weh 
Toluene, Sol id ND 5.0 ug/Kg 08/20/99 weh 
m&p-Xylenes, Sol id ND 10.0 ug/Kg 08/20/99 weh 
o-Xylene, Sol id ND 5.0 ug/Kg 08/20/99 weh 

EPA 8015B Gasoline Range Organics (GRO) 
Gasoline Range Organics, Sol id <1.0 1.0 mg/Kg 08/20/99 weh 

Page 2 

The analytical ra suits, opinions or interpretations contained in this report are Cased upon information and material supplied by the client for whose exclusive and confidential use this report has been made. The analytical results, opinions or interpreta tions 

expressed represent the best judgment of Core Laboratories. Core Laboratones, however, makes no warranty or representation, express or implied, ol arty lype. and expressly disclaims same as lo Ihe productivity, proper operations or profitableness of 

any ori, gas. coal or other mineral, property, wed or sand in connection with which such report is used or retted upon lor any reason whatsoever. This report shall not be reproduced, in whole or in part, without the written approval of Core Laboratones. 



C O R E LABORATORIES 

Q U A L I T Y 
Job Number.: 909284 

CONTROL R E S U L T S 
Report Date.: 08/25/99 

CUSTOMER: Marathon Oil Company PROJECT: MOC - Bertha Barber ATTN: Mr, Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

Test Method : EPA 8015B Batch : 45286 Analyst...: rjm 
Method Description.: Diesel Range Organics (DRO) Units : mg/L 

MB Method Blank 08/23/1999 2035 

Parameter/Test Description 

Diesel Range Organics 
Crude OiI 

QC Result 

ND 
ND 

QC Result True Value Orig. Value Calc. Result * Limits 

LCS Laboratory Control Sample CRUDE OB/23/1999 2121 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Crude Oil 579.85 500 116.0 % 70-130 

| MS Matrix Spike CRUDE 909360-1 08/23/1999 2252 

Parameter/Test Description QC Result QC Result True Value Orig Value Calc. Result * Limits 

Crude OiI 445.00 500 ND 89.0 % 70-130 

I MSD Matrix Spike Duplicate CRUDE 909360-1 08/23/1999 2337 

Parameter/Test Description 

Crude OiI 

QC Result 

626.36 

QC Result True Value Orig. Value Calc. Result * Limits 

445.00 500 ND 125.3 
33.9 

% 70-130 
R 30 

Test Method : EPA 8021B Batch : 45181 Analyst.. : weh 
Method Description.: BTEX Units : ug/L 

| LCS Laboratory Control Sample 8020MS1 08/20/1999 1413 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 49.346 50 98.7 % 70-130 
Ethylbenzene 49.80 50 99.6 % 70-130 
Toluene 49.11 50 98.2 % 70-130 
m&p-Xylenes 100.34 100 100.3 % 70-130 
o-Xylene 49.60 50 99.2 % 70-130 

I MB Method Blank 08/20/1999 1450 

Parameter/Test Description 

Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

QC Result 

ND 
ND 
ND 
ND 
ND 

QC Result True Value Orig. Value Calc. Result * Limits 

Page 3 
* %=% REC, R=RPD, A=ABS Diff., D=% Diff. 

The analytical results, opinions or interoreta lions contained in this report are based upon inform anon and material supplied by the client for whose exclusive and confidential use tnis report has been made. The analytical results, opinions or interpreta tions 

expressed represent the best judgment of Core Laboratories. Core Laboratones. however, makes no warranty or representation, express or implied, ol any type, and expressly disclaims same as lo the productivity, proper operations or profitableness of 

any oil. gas. coal or other mineral, properly, well or sand in connection with which such report is used or relied upon for any reason whatsoever. This report shall not be reproduced, in whole or in pan, without the wntten approval of Core Laboratones. 



C O R E LABORATORIES 

Q U A L I T Y CONTROL R E S U L T S 
Job Number.: 909284 Report Date.: 08/25/99 

CUSTOMER: Marathon o i l Company PROJECT: MOC - Bertha Barber ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

MS Matrix Spike 8020MS1 909284-1 08/20/1999 1604 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 45.026 50 ND 90.1 % 70-119 
Ethylbenzene 45.79 50 ND 91.6 % 81-112 
Toluene 44.83 50 ND 89.7 % 78-109 
m&p-Xylenes 92.55 100 ND 92.5 % 79-113 
o-Xylene 45.30 50 ND 90.6 % 77-114 

1 MSD Matrix Spike Duplicate 8020MS1 909284-1 08/20/1999 1641 

Parameter/Test Description QC Result QC Result True Value Orig . Value Calc. Result * Limits 

Benzene 44.471 45.026 50 ND 88.9 % 70-119 
1.2 R 25 

Ethylbenzene 45.23 45.79 50 ND 90.5 % 81-112 
1.2 R 25 

Toluene 44.37 44.83 50 ND 88.7 % 78-109 
1.0 R 25 

m&p-Xylenes 91.48 92.55 100 ND 91.5 % 79-113 m&p-Xylenes 
1.2 R 25 

o-Xylene 44.83 45.30 50 ND 89.7 % 77-114 
1.0 R 25 

| LCS Laboratory Control Sample 8020MS1 08/20/1999 1718 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 45.903 50 91.8 % 70-130 
Ethylbenzene 47.06 50 94.1 % 70-130 
Toluene 45.72 50 91.4 % 70- 130 
m&p-Xylenes 94.76 100 94.8 % 70- 130 
o-Xylene 46.96 50 93.9 % 70- 130 

EPA 8015B : 45139 Analyst...: weh 
Method Description.: Gasoline Range Organics (GRO) Units : mg/L 

| LCS Laboratory Control Sample GROSTD 08/20/1999 0952 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Gasoline Range Organics 5.335 5.0 106.7 % 70-130 

| MB Method Blank 08/20/1999 1040 

Parameter/Test Description 

Gasoline Range Organics 

QC Result 

0.077 

QC Result True Value Orig. Value Calc. Result * Limits 

Page 4 
* %=% REC, R=RPD, A=ABS Diff., D=% Diff. 

Trie analytical results, opinions or interpretations contained in tnis report are Cased upon intonnatton and material supplied by the client for whose exclusive and confidential use tnis repon nas been made. The analytical results, opinions or interpreta lions 

expressed represent the best judgment of Core Laboratories. Core Laboratones. however, makes no warranty or representation, express or implied, ol any type, and expressly disclaims same as to the productivity, proper operations or profitableness of 

any ox. gas. coal or other rmneral. property, wen or sand in connection with which such repon is used or relied upon for any reason whatsoever. This report shall not be reproduced, in whole or in pan, without the written approval Of Core Laboratories. 



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

Q U A L I T Y C O N T R O L R E S U L T S 
Job Number.: 909284 Report Date.: 08/25/99 

CUSTOMER: Marathon Oi l Company PROJECT: MOC - Bertha Barber ATTN: Mr. Paul Peacock 

QC Type Descript ion Reag. Code Lab ID D i l u t i on Factor Date Time 

| MS Matrix Spike GROSTD 909284-1 08/20/1999 1223 

Parameter/Test Descript ion 

Gasoline Range Organics 

QC Result QC Result True Value Or ig. Value Calc. Result * Limits 

4.682 5T0 0.033 9~To ~% 55-123 

MSD Matrix Spike Duplicate GROSTD 909284 1 08/20/1999 1259 

Parameter/Test Descript ion QC Result QC Result True Value Or ig. Value Calc. Result * Limits 

Gasoline Range Organics 4.730 4.'682 5.0 0.033 93.9 
1.0 

% 55-123 
R 20 

LCS Laboratory Control Sample GROSTD 08/20/1999 1336 

Parameter/Test Descript ion QC Result QC Result True Value Or ig . Value Calc. Result * Limits 

Gasoline Range Organics 5.313 5.0 106.3 % 70-130 

Page 5 
* %=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 

Ths analytical results, opinions or interpretations contained in this report are based upon information and material supplied by the client for whose exclusive and confidential use this report has been made. The analytical results, opinions or interpreta tions 

expressed represent the best judgment of Core Laboratories. Core Laboratories, however, makes no warranty or representation, express or implied, of any type, and expressly disclaims same as to the productivity, proper operations or profitableness of 

any oil. ges, cosl or other mineral, property, well or sand in connection with which such report is used or reHed upon (or any reason whatsoever. This report shall not be reproduced, in whole or in part, without the written approval of Core Laboratories. 



C O R E LABORATORIES 

S U R R O G A T E R E C O V E R I E S R E P O R T 
Job Number.: 909284 Report Date.: 08/25/99 

CUSTOMER: Marathon Ofl Company PROJECT: MOC - Bertha Barber ATTN: Mr. Paul Peacock 

Method . . : BTEX 
. . : 8021BX 

Surrogate Units 

1,4-Difluorobenzene ug/L 

LabID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time 

Solid LCS 48.41 50.00 96.8 45-125 08/20/1999 1413 
Sol id MB 48.25 50.00 96.5 45-125 08/20/1999 1450 

909284-1 Sol id 43.15 50.00 86.3 45-125 08/20/1999 1527 
909284-1 Sol id MS 45.93 50.00 91.9 45-125 08/20/1999 1604 
909284-1 Sol id MSD 44.87 50.00 89.7 45-125 08/20/1999 1641 

Sol id LCS 46.48 50.00 93.0 45-125 08/20/1999 1718 

Surrogate Uni ts 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type D i l u t i on Result True Value Percent Recovery Limits Flag Date Time 

Sol id LCS 48.80 50.00 97.6 58-130 08/20/1999 1413 
Sol id MB 47.39 50.00 94.8 58-130 08/20/1999 1450 

909284-1 Sol id 42.25 50.00 84.5 58-130 08/20/1999 1527 
909284-1 Sol id MS 45.57 50.00 91.1 58-130 08/20/1999 1604 
909284-1 Sol id MSD 44.98 50.00 90.0 58-130 08/20/1999 1641 

Sol id LCS 47.13 50.00 94.3 58-130 08/20/1999 1718 
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Tne analytical results, opinions or interpretations contained m this report are Cased upon information and material supplied by the client lor whose exclusive and confidential use this repon has been made. The analytical results, opinions or interprets Hons 

expressed represent the best judgment of Core Laboratones. Core Laboratones. however, makes no warranty or representation, express or implied, ot any type, and expressly disclaims same as to Ihe productivity, proper operations or profitableness of 

any Ofl, gas. coal or other mineral, properly, well or sand fn connection with which such repon is used or relied upon for any reason whatsoever. This repon shall not be reproduced, in whole or in part, without Ihe wntten approval of Core Laboratories. 



C O R E LABORATORIES 

QUALITY ASSURANCE FOOTER 

METHOD REFERENCES 

1. EPA SW-846, Test Methods for Evaluating Solid Waste Update I, IIA, IIB, III 
2. Standard Methods for the Examination of Water and Wastewater, 18"1 Edition 
3. EPA 600/4-79-020, Methods of Chemical Analysis for Waters and Wastes, March 1983 
4. Federal Register, Friday, October 26,1984 (40 CFR Part 136) 
5. American Society for Testing and Materials, Volumes 5.01, 5.02, 5.03,11.01,11.02,11.03,11.04 
6. EPA Methods for Environmental Samples 

COMMENTS 

All methods of chemical analysis have a statistical uncertainty associated with the results. Unless otherwise indicated, the data in this report are 
within the limits of uncertainty as specified in the referenced method. Quality Control acceptance criteria are based either on actual laboratory 
performance or on limits specified in the referenced method. The date and time of analysis indicated on the QA report may not reflect the actual 
time of analysis for QC samples. All data are reported on an "as received" basis unless otherwise indicated. Data reported in the QA report may 
be lower than sample data due to dilution of samples into the calibration range of the analysis. Sample concentration for solid samples are 
calculated on an as received (wet) basis. Unless otherwise indicated, volatiles by gas chromatography (GC) are reported from a single column. 
Volatile analysis by GC on low level soil extractions are conducted at room temperature. 

FLAGS, FOOTNOTES AND ABBREVIATIONS (as needed) 

NA - Not Analyzed ND = Not detected at a value greater than the reporting limit 
N/A = Not applicable NC = Not calculable due to values lower than the reporting limit 
ug/L = Micrograms per liter mg/L = Milligrams per liter 
ug/Kg = Micrograms per kilogram mg/kg = Milligrams per kilogram 
U = Undetected 
J = Indicates value is > MDL, but < Reporting Limit 
B = Analyte was detected in the method blank analyzed with this sampie. 
D - Surrogate recoveries are not calculated due to sample dilution. 
X = Surrogate recovery is outside quality control limits. 
Y = Spike or spike duplicate recovery is outside quality control limits. 
Z = Relative percent difference for a spike and spike duplicate is outside quality control limits. The precision of the method was 

impacted by matrix. 
A = Indicates value is above QC acceptance criteria. 

QC SAMPLE IDENTIFICATIONS 

MB Method Blank SB = Storage Blank 
RB Reagent Blank EB = Extraction Blank 
PB Preparation Blank CALB = Calibration Blank 
MD Method Duplicate RS = Reference Standard 
LCS Laboratory Control Sample LCSD = Laboratory Control Sample Duplicate 
MS Matrix Spike MSD = Matrix Spike Duplicate 
ICB Initial Calibration Blank CCB = Continuing Calibration Blank 
ICV Initial Calibration Verification ICB = Initial Calibration Blank 
PDS Post Digestion Spike SS = Surrogate Spike 
ISA Interference Check standard "A" ISB = Interference Check Standard "B" 
ISCAB = Interference Check Sample AB MSA = Method of Standard Additions 
CAL Calibration standard SD = Serial Dilution 
MST TCLP Matrix Spike MSQ = TCLP Matrix Spike Duplicate 
PST TCLP Post Digestion Spike LCT = TCLP Laboratory Control Sample 

SUBCONTRACTED LABORATORY LOCATIONS 

CORE Laboratories: Anaheim, California *AN Aurora, Colorado *AU 
Casper, Wyoming *CA Corpus Christi, Texas *CC 
Houston, Texas (Env) *HE Houston, Texas (Pet) *HP 
Other (Detailed in Case Narrative) •xx 

CORE-Valparaiso VPQ0140 
2400 Cumberland Dr Revision 000 
Valparaiso, IN 46383 Effective 6/16799 



rpjsckl Job Sample Receipt Checklist Report 
08/18/99 

V2 

909284 Location.: 57211 Customer Job ID : Job Check List Date. : 08/18/99 
Project Number. : 96000703 Project Description.: MOC - Bertha Barber Project Manager : Ipa 
Customer : Marathon Oil Company Contact.: Mr. Paul Peacock 

Questions ? (Y/N) Comments 

Chain-of-Custody Present? Y 

Custody seal on shipping container? 

. . . I f "yes", custody seal intact? 

Custody seals on sample containers? 

. . . I f "yes", custody seal intact? 

Samples chi I led? N 

Temperature of cooler acceptable? (4 deg C +/- 2). N 

Samples received intact (good condition)? Y 

Volatile samples acceptable? (no headspace) N/A 

Correct containers used? Y 

Adequate sample volume provided? Y 

Samples preserved correctly? Y 

Samples received within holding-time? Y 

Agreement between COC and sample labels? Y 

Additional. 

Comments. 

4 Sample Custodian Signature. 
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C O R E LABORATORIES 

ii -

ANALYTICAL REPORT 
JOB NUMBER: 909264 

Prepared For: 

Marathon O i l Company 
125 West Mis sou r i S t ree t 

P.O. Box 552 
Midland , TX 79702-0552 

A t t e n t i o n : Mr. Paul Peacock 

Date: 08/26/99 

Signature Date I 

Name: Les A r n o l d 2400 Cumberland Dr ive 
V a l p a r a i s o , IN 46383 

T i t l e : Labora tory Manager 

PHONE: 219-464-2389 
F A X . . : 219-462-2953 

The analytical results, opinions or mterpretations contained in this report are based upon information ana material supplied by the client for whose exclusive and confidential use this report has oeen made. Tne analytical results, opinions or interpreta tions 

expressed represent the best judgment ot Core Laboratories. Core Laboratones. however, makes no warranty or representation, express or implied. o( any type, and expressly disclaims same as to the proouctivity. proper operations or profitableness ot 

any ori, gas. coal or other mineral, property, well or sand in connection with which such report is used or relied upon for any reason whatsoever. This report shall nol be reproduced, in whole or in part, without Ihe wntten approval Ol Core Laboratones. 



C O R E LABORATORIES 

S A M P L E I N F O R M A T I O N 
Oate: 08/26/99 

Project Number : 96000703 
Customer Project ID : BERTHA BARBER 
Project Descript ion : MOC - Bertha Barber 

Job Number.: 909264 
Customer...: Marathon Oi l Company 
At tn : Mr. Paul Peacock 

Laboratory 
Sample ID 

Customer 
Sample ID 

Sample 
Matrix 

Date 
Sampled 

Time 
Sampled 

Date 
Received 

Time 
Recefved 

909264-1 

909264-2 

909264-3 

909264-4 

909264-5 

909264-6 

909264-7 

909264-8 

909264-9 

909264-10 

MU-06 

MW-07 

MW-08 

MW-09 

MU-10 

MW-11 

PZ1 

PZ2 

PZ3 

PZ4 

Aqueous 

Aqueous 

Aqueous 

Aqueous 

Aqueous 

Aqueous 

Aqueous 

Aqueous 

Aqueous 

Aqueous 

08/17/1999 

08/17/1999 

08/17/1999 

08/17/1999 

08/17/1999 

08/17/1999 

08/17/1999 

08/17/1999 

08/17/1999 

08/17/1999 

11:15 

11:55 

12:15 

12:50 

13:35 

14:00 

14:30 

15:05 

15:40 

16:10 

08/18/1999 

08/18/1999 

08/18/1999 

08/18/1999 

08/18/1999 

08/18/1999 

08/18/1999 

08/18/1999 

08/18/1999 

08/18/1999 

10:53 

10:53 

10:53 

10:53 

10:53 

10:53 

10:53 

10:53 

10:53 

10:53 
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C O R E L A B O R A T O R I E S 

Job Number: 909264 
L A B O R A T O R Y TEST R E S U L T S 

CUSTOMER: Marathon Oil Company PROJECT: BERTHA BARBER 

Customer Sample ID: Mw-06 
Date Sampled : 08/17/1999 
Time Sampled : 11:15 
Sample Matrix : Aqueous 

Date: 08/26/99 

ATTN: Mr. Paul Peacock 

Laboratory Sample ID: 909264-1 
Date Received : 08/18/1999 
Time Received : 10:53 

TEST METHOD 

EPA 160.1 

EPA 300.0 

EPA 300.0 

EPA 300.0 

EPA 300.0 

EPA 7470 

EPA 3510 

EPA 6010B 

EPA 8310 

PARAMETER/TEST DESCRIPTION 

Solids, Total Dissolved (TDS) 

Chloride 

Fluoride (F) 

Nitrogen, Nitrate as N (N03-N) 

Sulfate (S04) 

Mercury (Hg), Diss. 

Separatory Funnel Liq/Liq Extraction 

Metals Analysis (ICAP) 
Aluminum (Al), Diss. 
Arsenic (As), Diss. 
Barium (Ba), Diss. 
Boron (B), Diss. 
Cadmium (Cd), Diss. 
Calcium (Ca), Diss. 
Chromium (Cr), Diss. 
Cobalt (Co), Diss. 
Copper (Cu), Diss. 
Iron (Fe), Diss. 
Lead (Pb), Diss. 
Magnesium (Mg), Diss. 
Manganese (Mn), Diss. 
Molybdenum (Mo), Diss. 
Nickel (Ni), Diss. 
Potassium (K), Diss. 
Selenium (Se), Diss. 
Sodium (Na), Diss. 
Silver (Ag), Diss. 
Zinc (Zn), Diss. 

Polynuclear Aromatic Hydrocarbons-HPLC 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(ghi )perylene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 

SAMPLE RESULT 

4700 

2460 

<5.0 

<1.0 

188 

<0.0002 

Complete 

<0.02 
0.12 

0.14 
0.39 

<0.005 

<0.01 
<0.02 
<0.01 
<0.05 
<0.05 

573 

115 
0.21 

<0.05 
<0.01 

<0.02 

<0.01 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

11.7 

640 

0.02 

REPORTING LIMIT 

10 

100 

5.0 

1.0 

10 

0.0002 

0.05 
0.02 
0.01 
0.05 
0.005 
0.5 
0.01 
.02 
.01 
.05 
.05 

0. 
0. 
0. 
0. 
0.1 
0.01 
05 
01 
5 
02 

0 
0 
0 
0 
10 
0.01 
0.01 

5.0 
5.0 
1.0 
0.10 
0.10 
0.10 
0.10 
0.10 
1.0 
0.10 
1.0 

UNITS 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

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

OATE 

08/19/99 

08/19/99 

08/19/99 

08/19/99 

08/19/99 

08/19/99 

08/19/99 

08/20/99 
08/19/99 
08/19/99 
08/20/99 
08/19/99 
08/20/99 
08/19/99 
08/20/99 
08/19/99 
08/20/99 
08/19/99 
08/19/99 
08/19/99 
08/25/99 
08/25/99 
08/20/99 
08/19/99 
08/23/99 
08/19/99 
08/19/99 

08/20/99 
08/20/99 
08/20/99 
08/20/99 
08/20/99 
08/20/99 
08/20/99 
08/20/99 
08/20/99 
08/20/99 
08/20/99 
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C O R E LABORATORIES 

Job Number: 909264 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 08/26/99 

CUSTOMER: Marathon Oi I Company PROJECT: BERTHA BARBER ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-06 
Date Sampled : 08/17/1999 
Time Sampled : 11:15 
Sample Matrix -. Aqueous 

Laboratory Sample ID: 909264-1 
Date Received : 08/18/1999 
Time Received : 10:53 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 8260B 

Fluorene 
IndenoO ,2,3-cd)pyrene 
Naphthalene 
Phenanth rene 
Pyrene 

Vo la t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

ND 
ND 
ND 
ND 
<1.0 

ND 
ND 
ND 
ND 

1.0 
0.10 
5.0 
1.0 
1.0 

5 
5 
5 

10 

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

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

08/20/99 
08/20/99 
08/20/99 
08/20/99 
08/20/99 

08/18/99 
08/18/99 
08/18/99 
08/18/99 

rm 
rm 
rm 
rm 
rm 

weh 
weh 
weh 
weh 
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C O R E LABORATORIES 

Job Number: 909264 
L A B O R A T O R Y TEST R E S U L T S 

Date: 08/26/99 

CUSTOMER: Marathon Oil Company PROJECT: BERTHA BARBER ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-07 
Date Sampled : 08/17/1999 
Time Sampled : 11:55 
Sample Matrix : Aqueous 

Laboratory Sample ID: 909264-2 
Date Received : 08/18/1999 
Time Received : 10:53 

TEST METHOD 

EPA 160.1 

EPA 300.0 

EPA 300.0 

EPA 300.0 

EPA 300.0 

EPA 7470 

EPA 3510 

EPA 6010B 

EPA 8310 

PARAMETER/TEST DESCRIPTION 

Solids, Total Dissolved (TDS) 

Chloride 

Fluoride (F) 

Nitrogen, Nitrate as N (N03-N) 

Sulfate (S04) 

Mercury (Hg), Diss. 

Separatory Funnel Liq/Liq Extraction 

Metals Analysis (ICAP) 
Aluminum (Al), Diss. 
Arsenic (As), Diss. 
Barium (Ba), Diss. 
Boron (B), Diss. 
Cadmium (Cd), Diss. 
Calcium (Ca), Diss. 
Chromium (Cr), Diss. 
Cobalt (Co), Diss. 
Copper (Cu), Diss. 
Iron (Fe), Diss. 
Lead (Pb), Diss. 
Magnesium (Mg), Diss. 
Manganese (Mn), Diss. 
Molybdenum (Mo), Diss. 
Nickel (Ni), Diss. 
Potassium (K), Diss. 
Selenium (Se), Diss. 
Sodium (Na), Diss. 
Silver (Ag), Diss. 
Zinc (Zn), Diss. 

Polynuclear Aromatic Hydrocarbons-HPLC 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(b)fIuoranthene 
Benzo(k)fluoranthene 
Benzo(a)anth racene 
Benzo(a)pyrene 
Benzo(ghi)perylene 
Chrysene 
D i benzo(a,h)anth racene 
Fluoranthene 

SAMPLE RESULT 

2800 

1400 

<5.0 

<1.0 

84 

<0.0002 

Complete 

<0.05 
<0.02 

0.44 
0.42 

<0.005 

<0.01 
<0.02 
<0.01 
<0.05 
<0.05 

379 

102 
0.06 

<0.05 
<0.01 

9.7 
0.03 

560 
<0.01 
<0.01 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

REPORTING LIMIT 

10 

100 

5.0 

1.0 

10 

0.0002 

0.05 
0.02 
0.01 
0.05 
0.005 
0.5 
0.01 
0.02 
0.01 
0.05 
0.05 
.1 
.01 
.05 
.01 

0. 
0. 
0. 
0. 
0.5 
0.02 
10 
0.01 
0.01 

5.0 
5.0 
1.0 
0.10 
0.10 
0.10 
0.10 
0.10 
1.0 
0.10 
1.0 

UNITS DATE UII 
mg/L 08/19/99 jaw 

mg/L 08/19/99 kso 

mg/L 08/19/99 kso 

mg/L 08/19/99 kso 

mg/L 08/19/99 kso 

mg/L 08/19/99 pal 

08/19/99 b j l 

mg/L 08/20/99 chh 
mg/L 08/19/99 chh 
mg/L 08/19/99 chh 
mg/L 08/20/99 chh 
mg/L 08/19/99 chh 
mg/L 08/20/99 chh 
mg/L 08/19/99 chh 
mg/L 08/20/99 chh 
mg/L 08/19/99 chh 
mg/L 08/20/99 chh 
mg/L 08/19/99 chh 
mg/L 08/19/99 chh 
mg/L 08/19/99 chh 
mg/L 08/25/99 pal 
mg/L 08/25/99 pal 
mg/L 08/20/99 chh 
mg/L 08/19/99 chh 
mg/L 08/23/99 pal 
mg/L 08/19/99 chh 
mg/L 08/19/99 chh 

ug/L 08/24/99 rm 
ug/L 08/24/99 rm 
ug/L 08/24/99 rm 
ug/L 08/24/99 rm 
ug/L 08/24/99 rm 
ug/L 08/24/99 rm 
ug/L 08/24/99 rm 
ug/L 08/24/99 rm 
ug/L 08/24/99 rm 
ug/L 08/24/99 rm 
ug/L 08/24/99 rm 

Page 4 
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Job Number: 909264 

CUSTOMER: Marathon OU Company 

C O R E LABORATORIES 

LABORATORY TEST RESULTS 

PRujtCT: BERTHA BARBER 

Date: 08/26/99 

ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-07 
Date Sampled : 08/17/1999 
Time Sampled : 11:55 
Sample Matrix : Aqueous 

Laboratory Sample ID: 909264-2 
Date Received : 08/18/1999 
Time Received : 10:53 

TEST METHOD 

EPA 8260B 

PARAMETER/TEST DESCRIPTION 

Fluorene 
IndenoO ,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Volatile Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

SAMPLE RESULT 

ND 
ND 
ND 
ND 
ND 

ND 
<5 
ND 
ND 

REPORTING LIMIT 

1.0 
0.10 
5.0 
1.0 
1.0 

5 
5 
5 
10 

UNITS 

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

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

DATE 

08/24/99 
08/24/99 
08/24/99 
08/24/99 
08/24/99 

08/19/99 
08/19/99 
08/19/99 
08/19/99 

TECH 

rm 
rm 
rm 
rm 

weh 
weh 
weh 
weh 
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C O R E LABORATORIES 

Job Number: 909264 
L A B ORATORY TEST R E S U L T S 

Oate: 08/26/99 

CUSTOMER: Marathon Oil Company PROJECT: BERTHA BARBER ATTN: Mr. Paul Peacock 

Customer Sample ID: MU-08 
Date Sampled : 08/17/1999 
Time Sampled : 12:15 
Sample Matrix : Aqueous 

TEST METHOD 

EPA 160.1 

EPA 300.0 

EPA 300.0 

EPA 300.0 

EPA 300.0 

EPA 7470 

EPA 3510 

EPA 6010B 

EPA 8310 

PARAMETER/TEST DESCRIPTION 

Solids, Total Dissolved (TDS) 

Chloride 

Fluoride (F) 

Nitrogen, Nitrate as N (N03-N) 

Sulfate (S04) 

Mercury (Hg), Diss. 

Separatory Funnel Liq/Liq Extraction 

Metals Analysis (ICAP) 
Aluminum (Al), Diss. 
Arsenic (As), Diss. 
Barium (Ba), Diss. 
Boron (B), Diss. 
Cadmium (Cd), Diss. 
Calcium (Ca), Diss. 
Chromium (Cr), Diss. 
Cobalt (Co), Diss. 
Copper (Cu), Diss. 
Iron (Fe), Diss. 
Lead (Pb), Diss. 
Magnesium (Mg), Diss. 
Manganese (Mn), Diss. 
Molybdenum (Mo), Diss. 
Nickel (Ni), Diss. 
Potassium (K), Diss. 
Selenium (Se), Diss. 
Sodium (Na), Diss. 
Silver (Ag), Diss. 
Zinc (Zn), Diss. 

Polynuclear Aromatic Hydrocarbons-HPLC 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(b)fIuoranthene 
Benzo(k)fluoranthene 
B enzo(a)ant h r ac ene 
Benzo(a)pyrene 
Benzo(ghi)perylene 
Chrysene 
D i benzoC a, h) ant h racene 
Fluoranthene 

Laboratory Sample ID: 909264-3 
Date Received : 08/18/1999 
Time Received : 10:53 

SAMPLE RESULT REPORTING LIMIT iiiiiiiiii DATE TECH 

3300 10 mg/L 08/19/99 jaw 

1860 100 mg/L 08/19/99 kso 

<5.0 5.0 mg/L 08/19/99 kso 

<1.0 1.0 mg/L 08/19/99 kso 

44 10 mg/L 08/19/99 kso 

<0.0002 0.0002 mg/L 08/19/99 pal 

Complete 08/19/99 b j l 

<0.05 0.05 mg/L 08/20/99 chh 
<0.02 0.02 mg/L 08/19/99 chh 

6.16 0.01 mg/L 08/19/99 chh 
0.47 0.05 mg/L 08/20/99 chh 

<0.005 0.005 mg/L 08/19/99 chh 
407 0.5 mg/L 08/20/99 chh 

<0.01 0.01 mg/L 08/19/99 chh 
<0.02 0.02 mg/L 08/20/99 chh 
<0.01 0.01 mg/L 08/19/99 chh 

0.80 0.05 mg/L 08/20/99 chh 
<0.05 0.05 mg/L 08/19/99 chh 

151 0.1 mg/L 08/19/99 chh 
0.34 0.01 mg/L 08/19/99 chh 

<0.05 0.05 mg/L 08/25/99 pal 
<0.01 0.01 mg/L 08/25/99 pal 

13.1 0.5 mg/L 08/20/99 chh 
<0.02 0.02 mg/L 08/19/99 chh 

730 10 mg/L 08/23/99 pal 
<0.01 , 0.01 mg/L 08/19/99 chh 
<0.01 0.01 mg/L 08/19/99 chh 

ND 5.0 ug/L 08/21/99 rm 
ND 5.0 ug/L 08/21/99 rm 
ND 1.0 ug/L 08/21/99 rm 
ND 0.10 ug/L 08/21/99 rm 
ND 0.10 ug/L 08/21/99 rm 
ND 0.10 ug/L 08/21/99 rm 
ND 0.10 ug/L 08/21/99 rm 
ND 0.10 ug/L 08/21/99 rm 
ND 1.0 ug/L 08/21/99 rm 
ND 0.10 ug/L 08/21/99 rm 
ND 1.0 ug/L 08/21/99 rm 
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C O R E LABORATORIES 

Job Number: 909264 
LABORATORY TEST RESULTS 

Job Number: 909264 
LABORATORY TEST RESULTS 

Date: 08/26/99 

CUSTOMER: Marathon Oil Company PROJECT: BERTHA BARBER ATTN: Mr. Paul Peacock 

Customer Sample ID: MU-08 
Date Sampled : 08/17/1999 
Time Sampled : 12:15 
Sample Matrix : Aqueous 

Laboratory Sample ID: 909264-3 
Date Received : 08/18/1999 
Time Received : 10:53 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING UMIT UNITS DATE TECH 

EPA 8260B 

Fluorene 
IndenoO,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Volatile Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

<1.0 
ND 
ND 
<1.0 
<1.0 

ND 
ND 
ND 
ND 

1.0 
0.10 
5.0 
1.0 
1.0 

5 
5 
5 
10 

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

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

08/21/99 
08/21/99 
08/21/99 
08/21/99 
08/21/99 

08/18/99 
08/18/99 
08/18/99 
08/18/99 

rm 
rm 
rm 
rm 
rm 

weh 
weh 
weh 
weh 
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C O R E LABORATO RIE S 

Job Number: 909264 
L A B O R A T O R Y TEST R E S U L T S 

Date: 08/26/99 

CUSTOMER: Marcthcr. Oil Company PROJECT: BERTHA BARBER ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-09 
Date Sampled : 08/17/1999 
Time Sampled : 12:50 
Sample Matrix : Aqueous 

Laboratory Sample ID: 909264-4 
Date Received : 08/18/1999 
Time Received : 10:53 

TEST METHOD 

EPA 160.1 

EPA 300.0 

EPA 300.0 

EPA 300.0 

EPA 300.0 

EPA 7470 

EPA 3510 

EPA 6010B 

EPA 8310 

PARAMETER/TEST DESCRIPTION 

Solids, Total Dissolved (TDS) 

Chloride 

Fluoride (F) 

Nitrogen, Nitrate as N (N03-N) 

Sulfate (S04) 

Mercury (Hg), Diss. 

Separatory Funnel Liq/Liq Extraction 

Metals Analysis (ICAP) 
Aluminum (Al), Diss. 
Arsenic (As), Diss. 
Barium (Ba), Diss. 
Boron (B), Diss. 
Cadmium (Cd), Diss. 
Calcium (Ca), Diss. 
Chromium (Cr), Diss. 
Cobalt (Co), Diss. 
Copper (Cu), Diss. 
Iron (Fe), Diss. 
Lead (Pb), Diss. 
Magnesium (Mg), Diss. 
Manganese (Mn), Diss. 
Molybdenum (Mo), Diss. 
Nickel (Ni), Diss. 
Potassium (K), Diss. 
Selenium (Se), Diss. 
Sodium (Na), Diss. 
Silver (Ag), Diss. 
Zinc (Zn), Diss. 

Polynuclear Aromatic Hydrocarbons-HPLC 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)anthracene 
Benzo(a)pyrene 
BenzoCghi)perylene 
Chrysene 
D i benzo(a,h)anth racene 
Fluoranthene 

SAMPLE RESULT 

2300 

1100 

<5.0 

<1.0 

97 

<0.0002 

Complete 

<0.05 
<0.02 

0.21 
0.40 

<0.005 

<0.01 
<0.02 
<0.01 

<0.05 

319 

0.11 

104 
0.22 

<0.05 
<0.01 

<0.02 

<0.01 
<0.01 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

8.4 

490 

ING LIMIT UNITS DATE TECH 

10 mg/L 08/19/99 jaw 

100 mg/L 08/19/99 kso 

5.0 mg/L 08/19/99 kso 

1.0 mg/L 08/19/99 kso 

10 mg/L 08/19/99 kso 

0.0002 mg/L 08/19/99 pal 

08/19/99 b j l 

0.05 mg/L 08/20/99 chh 
0.02 mg/L 08/19/99 chh 
0.01 mg/L 08/19/99 chh 
0.05 mg/L 08/20/99 chh 
0.005 mg/L 08/19/99 chh 
0.5 mg/L 08/20/99 chh 
0.01 mg/L 08/19/99 chh 
0.02 mg/L 08/20/99 chh 
0.01 mg/L 08/19/99 chh 
0.05 mg/L 08/20/99 chh 
0.05 mg/L 08/19/99 chh 
0.1 mg/L 08/19/99 chh 
0.01 mg/L 08/19/99 chh 
0.05 mg/L 08/25/99 pal 
0.01 mg/L 08/25/99 pal 
0.5 mg/L 08/20/99 chh 
0.02 mg/L 08/19/99 chh 
10 mg/L 08/23/99 pal 
0.01 mg/L 08/19/99 chh 
0.01 mg/L 08/19/99 chh 

5.0 ug/L 08/21/99 rm 
5.0 ug/L 08/21/99 rm 
1.0 ug/L 08/21/99 rm 
0.10 ug/L 08/21/99 rm 
0.10 ug/L 08/21/99 rm 
0.10 ug/L 08/21/99 rm 
0.10 ug/L 08/21/99 rm 
0.10 ug/L 08/21/99 rm 
1.0 ug/L 08/21/99 rm 
0.10 ug/L 08/21/99 rm 
1.0 ug/L 08/21/99 rm 
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d P C O R E LA B O R A TORI ES 

Job Number: 909264 
L A B O R A T O R Y T E S T R E S U L T S 

Oate: 08/26/99 

CUSTOMER: Marathon OH Company PROJECT: BERTHA BARBER ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-09 
Date Sampled : 08/17/1999 
Time Sampled : 12:50 
Sample Matrix : Aqueous 

Laboratory Sample ID: 909264-4 
Date Received : 08/18/1999 
Time Received : 10:53 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

Fluorene ND 1.0 ug/L 08/21/99 rm 
IndenoO,2,3-cd)pyrene ND 0.10 ug/L 08/21/99 rm 
Naphthalene ND 5.0 ug/L 08/21/99 rm 
Phenanthrene ND 1.0 ug/L 08/21/99 rm 
Pyrene ND 1.0 ug/L 08/21/99 rm 

EPA 8260B Vo la t i l e Organic Compounds 
Benzene 20 5 ug/L 08/18/99 weh 
Ethylbenzene ND 5 ug/L 08/18/99 weh 
Toluene ND 5 ug/L 08/18/99 weh 
Xylenes ( t o t a l ) ND 10 ug/L 08/18/99 weh 
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C O R E LABORATORIES 

Job Number: 909264 
LABORATORY TEST RESULTS 

Date: 08/26/99 

CUSTOMER: Marathon Oil Company PROJECT: btRThA BARBER ATTN: Mr, Paul Peacock 

Customer Sample ID: MW-10 
Date Sampled : 08/17/1999 
Time Sampled : 13:35 
Sample Matrix : Aqueous 

Laboratory Sample ID: 909264-5 
Date Received : 08/18/1999 
Time Received : 10:53 

TEST METHOD 

EPA 160.1 

EPA 300.0 

EPA 300.0 

EPA 300.0 

EPA 300.0 

EPA 7470 

EPA 3510 

EPA 6010B 

EPA 8310 

PARAMETER/TEST DESCRIPTION 

Solids, Total Dissolved (TDS) 

Chloride 

Fluoride (F) 

Nitrogen, Nitrate as N (N03-N) 

Sulfate (S04) 

Mercury (Hg), Diss. 

Separatory Funnel Liq/Liq Extraction 

Metals Analysis (ICAP) 
Aluminum (Al), Diss. 
Arsenic (As), Diss. 
Barium (Ba), Diss. 
Boron (B), Diss. 
Cadmium (Cd), Diss. 
Calcium (Ca), Diss. 
Chromium (Cr), Diss. 
Cobalt (Co), Diss. 
Copper (Cu), Diss. 
Iron (Fe), Diss. 
Lead (Pb), Diss. 
Magnesium (Mg), Diss. 
Manganese (Mn), Diss. 
Molybdenum (Mo), Diss. 
Nickel (Ni), Diss. 
Potassium (K), Diss. 
Selenium (Se), Diss. 
Sodium (Na), Diss. 
Silver (Ag), Diss. 
Zinc (Zn), Diss. 

Polynuclear Aromatic Hydrocarbons-HPLC 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(b)fIuoranthene 
Benzo(k)fIuoranthene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(ghi)perylene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 

SAMPLE RESULT REPORTING LIMIT UNITS DATE mil 
4400 10 mg/L 08/19/99 jaw 

2370 100 mg/L 08/19/99 kso 

<5.0 5.0 mg/L 08/19/99 kso 

<1.0 1.0 mg/L 08/19/99 kso 

184 10 mg/L 08/19/99 kso 

O.0002 0.0002 mg/L 08/19/99 pal 

Complete 08/19/99 b j l 

O.05 0.05 mg/L 08/20/99 chh 
0.02 0.02 mg/L 08/19/99 chh 
0.14 0.01 mg/L 08/19/99 chh 
0.44 0.05 mg/L 08/20/99 chh 

<0.005 0.005 mg/L 08/19/99 chh 
575 0.5 mg/L 08/20/99 chh 

<0.01 0.01 mg/L 08/19/99 chh 
<0.02 0.02 mg/L 08/20/99 chh 
<0.01 0.01 mg/L 08/19/99 chh 

0.61 0.05 mg/L 08/20/99 chh 
<0.05 0.05 mg/L 08/19/99 chh 

149 0.1 mg/L 08/19/99 chh 
0.17 0.01 mg/L 08/19/99 chh 

<0.05 0.05 mg/L 08/25/99 pal 
0.04 0.01 mg/L 08/25/99 pal 
11.1 0.5 mg/L 08/20/99 chh 

<0.02 0.02 mg/L 08/19/99 chh 
880 10 mg/L 08/23/99 pal 

<0.01 0.01 mg/L 08/19/99 chh 
<0.01 0.01 mg/L 08/19/99 chh 

ND 5.0 ug/L 08/21/99 rm 
ND 5.0 ug/L 08/21/99 rm 
ND 1.0 ug/L 08/21/99 rm 
ND 0.10 ug/L 08/21/99 rm 
ND 0.10 ug/L 08/21/99 rm 
ND 0.10 ug/L 08/21/99 rm 
ND 0.10 ug/L 08/21/99 rm 
ND 0.10 ug/L 08/21/99 rm 
ND 1.0 ug/L 08/21/99 rm 
ND 0.10 ug/L 08/21/99 rm 
ND 1.0 ug/L 08/21/99 rm 
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C O R E LABORATORIES 

Job Number: 909264 

CUSTOMER: Marathon OU Company 

Customer Sample ID: MW-10 

Date Sampled : 08/17/1999 
Time Sampled : 13:35 
Sample Matrix : Aqueous 

L A B O R A T O R Y T E S T R E S U L T S 
Date: 08/26/99 

PROJECT: BERTHA BARBER ATTN: Mr. Paul Peacock 

Laboratory Sample ID: 909264-5 
Date Received : 08/18/1999 
Time Received : 10:53 

TEST METHOD 

EPA 8260B 

PARAMETER/TEST DESCRIPTION 

Fluorene 
Indeno( 1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Vo la t i le Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

SAMPLE RESULT 

ND 
ND 
<5.0 
ND 
ND 

12000 
160 

1700 
400 

REPORTING LIMIT 

0 
10 
0 
0 
0 

500 
50 
50 

100 

UNITS 

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

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

DATE 

08/21/99 
08/21/99 
08/21/99 
08/21/99 
08/21/99 

08/19/99 
08/19/99 
08/19/99 
08/19/99 

TECH 

rm 
rm 
rm 
rm 
rm 

weh 
weh 
weh 
weh 

Page 11 

T». « . , e s o „ S . ^ „ M m M m ,„ , . „ , „ „ e M s „ U D O n „ , o r m „ i o „ . „ ^ ^ ^ te ^ ^ M M ^ M s ^ M S ^ ^ ^ ^ 

. . o r e s . * r.ores.nt thebe., W o m „ , o- Cor. uoor . tor i .s . O c . Laboratones, noweve, maK.s no warrant, or reoresant.t.on. . , „ , „ . o, , m „ , , M . o, an , „ „ . eno e.or.ss,, Oracra.ms sante as to tne oroooctr,,,, orooer o r a t i o n s o, oro,,,ab,an.s, o, 

i. cantons or interpreta tions 

any o.l. gas. coal or other rr-nerai. property, well or sand in conneclion wiin wrvch sucn report .S used or relied upon lor 
any reason whatsoever. This report snail not be reproduced, in whole or in part, without the written approval ot Core Laboratones. 



C O R E LABORATORIES 

Job Number: 909264 

CUSTOMER: Marathon Oil Company 

Customer Sample ID: MW-11 

Date Sampled : 08/17/1999 
Time Sampled : 14:00 
Sample Matrix : Aqueous 

L A B O R A T O R Y TEST R E S U L T S 
Date: 08/26/99 

PROJECT: BERTHA BARBER ATTN: Mr. Paul Peacock 

Laboratory Sample ID: 909264-6 
Date Received : 08/18/1999 
Time Received : 10:53 

TEST METHOD 

EPA 160.1 

EPA 300.0 

EPA 300.0 

EPA 300.0 

EPA 300.0 

EPA 7470 

EPA 3510 

EPA 6010B 

EPA 8310 

PARAMETER/TEST DESCRIPTION 

Solids, Total Dissolved (TDS) 

Chloride 

Fluoride (F) 

Nitrogen, Nitrate as N (N03-N) 

Sulfate (S04) 

Mercury (Hg), Diss. 

Separatory Funnel Liq/Liq Extraction 

Metals Analysis (ICAP) 
Aluminum (Al), Diss. 
Arsenic (As), Diss. 
Barium (Ba), Diss. 
Boron (B), Diss. 
Cadmium (Cd), Diss. 
Calcium (Ca), Diss. 
Chromium (Cr), Diss. 
Cobalt (Co), Diss. 
Copper (Cu), Diss. 
Iron (Fe), Diss. 
Lead (Pb), Diss. 
Magnesium (Mg), Diss. 
Manganese (Mn), Diss. 
Molybdenum (Mo), Diss. 
Nickel (Ni), Diss. 
Potassium (K), Diss. 
Selenium (Se), Diss. 
Sodium (Na), Diss. 
Silver (Ag), Diss. 
Zinc (Zn), Diss. 

Polynuclear Aromatic Hydrocarbons-HPLC 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(b)fIuoranthene 
Benzo(k)fluoranthene 
Benzo(a)anthracene 
Benzo(a)pyrene 
BenzoCghi)perylene 
Chrysene 
D i benzo(a,h)anth racene 
Fluoranthene 

SAMPLE RESULT 

2300 

1020 

<5.0 

<1.0 

354 

<0.0002 

Complete 

<0.05 
O.02 

0.14 
0.39 

<0.005 

<Q.01 
<0.02 
<0.01 
<0.05 
<0.05 

300 

<0.05 
<0.01 

<0.02 

<0.01 
<0.01 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

84.6 
0.17 

9.5 

460 

REPORTING LIMIT 

10 

100 

5.0 

1.0 

10 

0.0002 

0.05 
0.02 
0.01 
0.05 
0.005 
5 
01 
02 
01 
05 
05 
1 
01 

0 
0 
0 
0 
0 
0 
0 
0 
0.05 
0.01 
0.5 
0.02 
10 
0.01 
0.01 

5.0 
5.0 
1.0 
0.10 
0.10 
0.10 
0.10 
0.10 
1.0 
0.10 
1.0 

UNITS DATE TECH 

mg/L 08/19/99 jaw 

mg/L 08/19/99 kso 

mg/L 08/19/99 kso 

mg/L 08/19/99 kso 

mg/L 08/19/99 kso 

mg/L 08/19/99 pal 

08/19/99 b j l 

mg/L 08/20/99 chh 
mg/L 08/19/99 chh 
mg/L 08/19/99 chh 
mg/L 08/20/99 chh 
mg/L 08/19/99 chh 
mg/L 08/20/99 chh 
mg/L 08/19/99 chh 
mg/L 08/20/99 chh 
mg/L 08/19/99 chh 
mg/L 08/20/99 chh 
mg/L 08/19/99 chh 
mg/L 08/19/99 chh 
mg/L 08/19/99 chh 
mg/L 08/25/99 pal 
mg/L 08/25/99 pal 
mg/L 08/20/99 chh 
mg/L 08/19/99 chh 
mg/L 08/23/99 pal 
mg/L 08/19/99 chh 
mg/L 08/19/99 chh 

ug/L 08/21/99 rm 
ug/L 08/21/99 rm 
ug/L 08/21/99 rm 
ug/L 08/21/99 rm 
ug/L 08/21/99 rm 
ug/L 08/21/99 rm 
ug/L 08/21/99 rm 
ug/L 08/21/99 rm 
ug/L 08/21/99 rm 
ug/L 08/21/99 rm 
ug/L 08/21/99 rm 
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C O R E L A B O R A T O R I E S 

Job Number: 909264 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 08/26/99 

CUSTOMER: Marathon Oi l Company PROJECT: BERTHA BARBER ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-11 
Date Sampled : 08/17/1999 
Time Sampled : 14:00 
Sample Matrix : Aqueous 

Laboratory Sample ID: 909264-6 
Date Received : 08/18/1999 
Time Received : 10:53 

TEST METHOD 

EPA 8260B 

PARAMETER/TEST DESCRIPTION 

Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Vo la t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

SAMPLE RESULT 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

REPORTING LIMIT 

1.0 
0.10 
5.0 
1.0 
1.0 

5 
5 
5 

10 

UNITS 

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

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

OATE 

08/21/99 
08/21/99 
08/21/99 
08/21/99 
08/21/99 

08/19/99 
08/19/99 
08/19/99 
08/19/99 

TECH 

rm 
rm 
rm 
rm 
rm 

weh 
weh 
weh 
weh 
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C O R E LABORAT O RIE S 

Job Number: 909264 
LABORATORY TEST RESULTS 

Date: 08/26/99 

CUSTOMER: Marathon Oil Company "ROJECT: BERTHA BARBER ATTN: Mr. Paul PeBcock 

Customer Sample ID: PZ1 
Date Sampled......: 08/17/1999 
Time Sampled : 14:30 
Sample Matrix : Aqueous 

Laboratory Sample ID: 909264-7 
Date Received : 08/18/1999 
Time Received : 10:53 

TEST METHOD 

EPA 160.1 

EPA 300.0 

EPA 300.0 

EPA 300.0 

EPA 300.0 

EPA 7470 

EPA 3510 

EPA 6010B 

EPA 8310 

PARAMETER/TEST DESCRIPTION 

Solids, Total Dissolved (TDS) 

Chloride 

Fluoride (F) 

Nitrogen, Nitrate as N (N03-N) 

Sulfate (S04) 

Mercury (Hg), Diss. 

Separatory Funnel Liq/Liq Extraction 

Metals Analysis (ICAP) 
Aluminum (Al), Diss. 
Arsenic (As), Diss. 
Barium (Ba), Diss. 
Boron (B), Diss. 
Cadmium (Cd), Diss. 
Calciun (Ca), Diss. 
Chromium (Cr), Diss. 
Cobalt (Co), Diss. 
Copper (Cu), Diss. 
Iron (Fe), Diss. 
Lead (Pb), Diss. 
Magnesium (Mg), Diss. 
Manganese (Mn), Diss. 
Molybdenum (Mo), Diss. 
Nickel (Ni), Diss. 
Potassiun (K), Diss. 
Selenium (Se), Diss. 
Sodium (Na), Diss. 
Silver (Ag), Diss. 
Zinc (Zn), Diss. 

Polynuclear Aromatic Hydrocarbons-HPLC 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(b)fluoranthene 
Benzo(k)fIuoranthene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(ghi)perylene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 

SAMPLE RESULT REPORTING LIMIT UNITS OATE TECH 

3500 10 mg/L 08/19/99 jaw 

1920 100 mg/L 08/19/99 kso 

<5.0 5.0 mg/L 08/19/99 kso 

<1.0 1.0 mg/L 08/19/99 kso 

170 10 mg/L 08/19/99 kso 

<0.0002 0.0002 mg/L 08/19/99 pal 

Complete 08/19/99 bjl 

<0.05 0.05 mg/L 08/20/99 chh 
<0.02 0.02 mg/L 08/19/99 chh 

0.16 0.01 mg/L 08/19/99 chh 
0.38 0.05 mg/L 08/20/99 chh 

<0.005 0.005 mg/L 08/19/99 chh 
339 0.5 mg/L 08/20/99 chh 

<0.01 0.01 mg/L 08/19/99 chh 
0.06 0.02 mg/L 08/20/99 chh 

<0.01 0.01 mg/L 08/19/99 chh 
<0.05 0.05 mg/L 08/20/99 chh 
<0.05 0.05 mg/L 08/19/99 chh 

143 0.1 mg/L 08/19/99 chh 
0.09 0.01 mg/L 08/19/99 chh 

<0.05 0.05 mg/L 08/25/99 pal 
0.06 0.01 mg/L 08/25/99 pal 
24.3 0.5 mg/L 08/20/99 chh 

<0.02 0.02 mg/L 08/19/99 chh 
860 10 mg/L 08/23/99 pal 

<0.01 0.01 mg/L 08/19/99 chh 
<0.01 0.01 mg/L 08/19/99 chh 

ND 5.0 ug/L 08/21/99 rm 
ND 5.0 ug/L 08/21/99 rm 
ND 1.0 ug/L 08/21/99 rm 
ND 0.10 ug/L 08/21/99 rm 
ND 0.10 ug/L 08/21/99 rm 
ND 0.10 ug/L 08/21/99 rm 
ND 0.10 ug/L 08/21/99 rm 
ND 0.10 ug/L 08/21/99 rm 
ND 1.0 ug/L 08/21/99 rm 
ND 0.10 ug/L 08/21/99 rm 
ND 1.0 ug/L 08/21/99 rm 
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C O R E LA B O R A TORI ES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 909264 Date: 08/26/99 

CUSTOMER: Marathon O i l Company PROJECT: BERTHA BARBER ATTN: Mr. Paul Peacock 

Customer Sample ID: PZ1 Laboratory Sample ID: 909264-7 
Date Sampled : 08/17/1999 Date Received... . . . . : 08/18/1999 
Time Sampled : 14:30 Time Received... . . . . : 10:53 
Sample Matrix : Aqueous 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

Fluorene ND 1.0 ug/L 08/21/99 rm 
IndenoO,2,3-cd)pyrene ND 0.10 ug/L 08/21/99 rm 
Naphthalene ND 5.0 ug/L 08/21/99 rm 
Phenanthrene ND 1.0 ug/L 08/21/99 rm 
Pyrene ND 1.0 ug/L 08/21/99 rm 

EPA 8260B Vo la t i l e Organic Compounds 
Benzene ND 5 ug/L 08/18/99 weh 
Ethylbenzene ND 5 ug/L 08/18/99 weh 
Toluene ND 5 ug/L 08/18/99 weh 
Xylenes ( t o t a l ) ND 10 ug/L 08/18/99 weh 
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C O R E LABORATORIES 

Job Number: 909264 
L A B O R A T O R Y TEST R E S U L T S 

Date: 08/26/99 

CUSTOMER: Marathon Oil Company PROJECT: BERTHA BARBER ATTN: Mr. Paul PeBCock 

Customer Sample ID: PZ2 
Date Sampled : 08/17/1999 
Time Sampled : 15:05 
Sample Matrix : Aqueous 

Laboratory Sample ID: 909264-8 
Date Received : 08/18/1999 
Time Received : 10:53 

TEST METHOD 

EPA 160.1 

EPA 300.0 

EPA 300.0 

EPA 300.0 

EPA 300.0 

EPA 7470 

EPA 3510 

EPA 6010B 

EPA 8310 

PARAMETER/TEST DESCRIPTION 

Solids, Total Dissolved (TDS) 

Chloride 

Fluoride (F) 

Nitrogen, Nitrate as N (N03-N) 

Sulfate (S04) 

Mercury (Hg), Diss. 

Separatory Funnel Liq/Liq Extraction 

Metals Analysis (ICAP) 
Aluminum (Al), Diss. 
Arsenic (As), Diss. 
Barium (Ba), Diss. 
Boron (B), Diss. 
Cadmium (Cd), Diss. 
Calcium (Ca), Diss. 
Chromium (Cr), Diss. 
Cobalt (Co), Diss. 
Copper (Cu), Diss. 
Iron (Fe), Diss. 
Lead (Pb), Diss. 
Magnesium (Mg), Diss. 
Manganese (Mn), Diss. 
Molybdenum (Mo), Diss. 
Nickel (Ni), Diss. 
Potassium (K), Diss. 
Selenium (Se), Diss. 
Sodium (Na), Diss. 
Silver (Ag), Diss. 
Zinc (Zn), Diss. 

Polynuclear Aromatic Hydrocarbons-HPLC 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(b)fIuoranthene 
Benzo(k)fluoranthene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(ghi)perylene 
Chrysene 
D i benzo( a, h) anth racene 
Fluoranthene 

SAMPtE RESULT 

7100 

4160 

<5.0 

<1.0 

303 

<0.0002 

Complete 

<0.05 
<0.02 

0.16 
0.49 

<0.005 

<0.01 
<0.02 
<0.01 

<0.05 

974 

0.11 

250 
0.13 

<0.05 
<0.01 

18.6 
<0.02 

1 
<0.01 
<0.01 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

1540 

REPORTING LIMIT UNITS DATE TECH 

10 mg/L 08/19/99 jaw 

100 mg/L 08/19/99 kso 

5.0 mg/L 08/19/99 kso 

1.0 mg/L 08/19/99 kso 

10 mg/L 08/19/99 kso 

0.0002 mg/L 08/19/99 pal 

08/19/99 b j l 

0.05 mg/L 08/20/99 chh 
0.02 mg/L 08/19/99 chh 
0.01 mg/L 08/19/99 chh 
0.05 mg/L 08/20/99 chh 
0.005 mg/L 08/19/99 chh 
5 mg/L 08/26/99 pal 
0.01 mg/L 08/19/99 chh 
0.02 mg/L 08/20/99 chh 
0.01 mg/L 08/19/99 chh 
0.05 mg/L 08/20/99 chh 
0.05 mg/L 08/19/99 chh 
0.1 mg/L 08/19/99 chh 
0.01 mg/L 08/19/99 chh 
0.05 mg/L 08/25/99 pal 
0.01 mg/L 08/25/99 pal 
0.5 mg/L 08/20/99 chh 
0.02 mg/L 08/19/99 chh 
10 mg/L 08/23/99 pal 
0.01 mg/L 08/19/99 chh 
0.01 mg/L 08/19/99 chh 

5.0 ug/L 08/21/99 rm 
5.0 ug/L 08/21/99 rm 
1.0 ug/L 08/21/99 rm 
0.10 ug/L 08/21/99 rm 
0.10 ug/L 08/21/99 rm 
0.10 ug/L 08/21/99 rm 
0.10 ug/L 08/21/99 rm 
0.10 ug/L 08/21/99 rm 
1.0 ug/L 08/21/99 rm 
0.10 ug/L 08/21/99 rm 
1.0 ug/L 08/21/99 rm 
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C O R E LABORATORIES 

Job Number: 909264 

fUSTOMES: Marathon Cil Company 

Customer Sample ID: PZ2 

Date Sampled : 08/17/1999 
Time Sampled : 15:05 
Sample Matrix : Aqueous 

L A B O R A T O R Y TEST R E S U L T S 
Date: 08/26/99 

PROJECT: BERTHA BARBER ATTN: Mr. Paul Peacock 

Laboratory Sample ID: 909264-8 
Date Received .- 08/18/1999 
Time Received : 10:53 

TEST METHOD 

EPA 8260B 

PARAMETER/TEST DESCRIPTION 

Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Volatile Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

SAMPLE RESULT 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

REPORTING LIMIT 

1.0 
0.10 
5.0 
1.0 
1.0 

5 
5 
5 
10 

UNITS 

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

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

DATE 

08/21/99 
08/21/99 
08/21/99 
08/21/99 
08/21/99 

08/18/99 
08/18/99 
08/18/99 
08/18/99 

TECH 

rm 
rm 
rm 
rm 
rm 

weh 
weh 
weh 
weh 
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CORE LABORATORIES 

Job Number: 909264 
LABORATORY TEST RESULTS 

Date: 08/26/99 

CUSTOMER: Marathon Oil Company PROJECT: BERTHA BARBER ATTN: Mr. Paul Peacock 

Customer Sample ID: PZ3 Laboratory Sample ID: 909264-9 
Date Received : 08/18/1999 
Time Received : 10:53 

TEST METHOD 

EPA 160.1 

EPA 300.0 

EPA 300.0 

EPA 300.0 

EPA 300.0 

EPA 7470 

EPA 3510 

EPA 6010B 

EPA 8310 

PARAMETER/TEST DESCRIPTION 

Solids, Total Dissolved (TDS) 

Chloride 

Fluoride (F) 

Nitrogen, Nitrate as N (N03-N) 

Sulfate (S04) 

Mercury (Hg), Diss. 

Separatory Funnel Liq/Liq Extraction 

Metals Analysis (ICAP) 
Aluminum (Al), Diss. 
Arsenic (As), Diss. 
Barium (Ba), Diss. 
Boron (B), Diss. 
Cadmium (Cd), Diss. 
Calcium (Ca), Diss. 
Chromium (Cr), Diss. 
Cobalt (Co), Diss. 
Copper (Cu), Diss. 
Iron (Fe), Diss. 
Lead (Pb), Diss. 
Magnesium (Mg), Diss. 
Manganese (Mn), Diss. 
Molybdenum (Mo), Diss. 
Nickel (Ni), Diss. 
Potassium (K), Diss. 
Selenium (Se), Diss. 
Sodium (Na), Diss. 
Silver (Ag), Diss. 
Zinc (Zn), Diss. 

Polynuclear Aromatic Hydrocarbons-HPLC 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(b)fluoranthene 
Benzo(k)fIuoranthene 
Benzo(a)anth racene 
Benzo(a)pyrene 
Benzo(ghi)perylene 
Chrysene 
D i benzo(a,h)anth racene 
Fluoranthene 

SAMPLE RESULT 

4100 

2130 

<5.0 

<1.0 

124 

O.0002 

Complete 

<0.05 
<0.02 

0.20 
0.47 

<0.005 

<0.01 
<0.02 
<0.01 

<0.05 

524 

1.12 

148 
0.18 

<0.05 
<0.01 

<0.02 

<0.01 
<0.01 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

12.8 

730 

REPORTING LIMIT 

10 

100 

5.0 

1.0 

10 

0.0002 

0.05 
0.02 
0.01 
0.05 
0.005 
0.5 
0.01 
0.02 
0.01 
0.05 
0.05 
0.1 
•0.01 
0.05 
0.01 
0.5 
0.02 

10 
0.01 
0.01 

5.0 
5.0 
1.0 
0.10 
0.10 
0.10 
0.10 
0.10 
1.0 
0.10 
1.0 

UNITS 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

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

DATE 

08/19/99 

08/19/99 

08/19/99 

08/19/99 

08/19/99 

08/19/99 

08/19/99 

08/20/99 
08/19/99 
08/19/99 
08/26/99 
08/19/99 
08/20/99 
08/19/99 
08/20/99 
08/19/99 
08/20/99 
08/19/99 
08/19/99 
08/19/99 
08/25/99 
08/25/99 
08/20/99 
08/19/99 
08/23/99 
08/19/99 
08/19/99 

08/21/99 
08/21/99 
08/21/99 
08/21/99 
08/21/99 
08/21/99 
08/21/99 
08/21/99 
08/21/99 
08/21/99 
08/21/99 
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C O R E LABORATORIES 

Job Number: 909264 

CUSTOMER: Marathon Oii Company 

Customer Sample ID: PZ3 
Date Sampled : 08/17/1999 
Time Sampled : 15:40 
Sample Matrix : Aqueous 

LABORATORY TEST RESULTS 
Date: 08/26/99 

PROJECT: BERTHA BARBER ATTN: Mr. Paul Peacock 

Laboratory Sample ID: 909264-9 
Date Received : 08/18/1999 
Time Received : 10:53 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS SATE TECH 

EPA 8260B 

Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Volatile Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

ND 
ND 
ND 
ND 
ND 

<5 
ND 
ND 

17 

1.0 
0.10 
5.0 
1.0 
1.0 

5 
5 
5 
10 

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

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

08/21/99 
08/21/99 
08/21/99 
08/21/99 
08/21/99 

08/18/99 
08/18/99 
08/18/99 
08/18/99 

rm 
rm 
rm 
rm 

weh 
weh 
weh 
weh 
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C O R E LABORAT O RIE S 

Job Number: 909264 
L A B O R A T O R Y TEST R E S U L T S 

Date: 08/26/99 

CUSTOMER: Marathon OH Company PROJECT: BERTHA BARBER ATTN: Mr. Paul Peacock 

Customer Sample ID: PZ4 
Date Sampled : 08/17/1999 
Time Sampled : 16:10 
Sample Matrix : Aqueous 

Laboratory Sample ID: 909264-10 
Date Received : 08/18/1999 
Time Received : 10:53 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE IIII 
5900 10 mg/L 08/19/99 jaw 

3220 100 mg/L 08/19/99 kso 

<5.0 5.0 mg/L 08/19/99 kso 

<1.0 1.0 mg/L 08/19/99 kso 

233 10 mg/L 08/19/99 kso 

<0.0002 0.0002 mg/L 08/19/99 pal 

Complete 08/19/99 b j l 

<0.05 0.05 mg/L 08/20/99 chh 
<0.02 0.02 mg/L 08/19/99 chh 

0.17 0.01 mg/L 08/19/99 chh 
0.41 0.05 mg/L 08/26/99 pal 

<0.005 0.005 mg/L 08/19/99 chh 
852 5 mg/L 08/26/99 pal 

<0.01 0.01 mg/L 08/19/99 chh 
<0.02 0.02 mg/L 08/20/99 chh 
<0.01 0.01 mg/L 08/19/99 chh 
<0.05 0.05 mg/L 08/20/99 chh 
<0.05 0.05 mg/L 08/19/99 chh 

203 0.1 mg/L 08/19/99 chh 
0.06 0.01 mg/L 08/19/99 chh 

<0.05 0.05 mg/L 08/25/99 pal 
<0.01 0.01 mg/L 08/25/99 pal 

16.1 0.5 mg/L 08/20/99 chh 
<0.02 0.02 mg/L 08/19/99 chh 

1070 10 mg/L 08/23/99 pal 
<0.01 0.01 mg/L 08/19/99 chh 
<0.01 0.01 mg/L 08/19/99 chh 

ND 5.0 ug/L 08/21/99 rm 
ND 5.0 ug/L 08/21/99 rm 
ND 1.0 ug/L 08/21/99 rm 
ND 0.10 ug/L 08/21/99 rm 
ND 0.10 ug/L 08/21/99 rm 
ND 0.10 ug/L 08/21/99 rm 
ND 0.10 ug/L 08/21/99 rm 
ND 0.10 ug/L 08/21/99 rm 
ND 1.0 ug/L 08/21/99 rm 
ND 0.10 ug/L 08/21/99 rm 
ND 1.0 ug/L 08/21/99 rm 

EPA 160.1 

EPA 300.0 

EPA 300.0 

EPA 300.0 

EPA 300.0 

EPA 7470 

EPA 3510 

EPA 6010B 

EPA 8310 

Solids, Total Dissolved (TDS) 

Chloride 

Fluoride (F) 

Nitrogen, Nitrate as N (N03-N) 

Sulfate (S04) 

Mercury (Hg), Diss. 

Separatory Funnel Liq/Liq Extraction 

Metals Analysis (ICAP) 
Aluminum (Al), Diss. 
Arsenic (As), Diss. 
Barium (Ba), Diss. 
Boron (B), Diss. 
Cadmium (Cd), Diss. 
Calcium (Ca), Diss. 
Chromium (Cr), Diss. 
Cobalt (Co), Diss. 
Copper (Cu), Diss. 
Iron (Fe), Diss. 
Lead (Pb), Diss. 
Magnesium (Mg), Diss. 
Manganese (Mn), Diss. 
Molybdenum (Mo), Diss. 
Nickel (Ni), Diss. 
Potassium (K), Diss. 
Selenium (Se), Diss. 
Sodium (Na), Diss. 
Silver (Ag), Diss. 
Zinc (Zn), Diss. 

Polynuclear Aromatic Hydrocarbons-HPLC 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
BenzoCa)anth racene 
Benzo(a)pyrene 
BenzoCghi)perylene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
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C O R E L A B O R A T O R I E S 

Job Number: 909264 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 08/26/99 

CUSTOMER: Marathon Oi l Company PROJECT: BERTHA BARBER ATTN: Mr. Paul Peacock 

Customer Sample ID: PZ4 
Date Sampled : 08/17/1999 
Time Sampled : 16:10 
Sample Matrix : Aqueous 

Laboratory Sample ID: 909264-10 
Date Received : 08/18/1999 
Time Received.. . : 10:53 

TEST METHOD 

EPA 8260B 

PARAMETER/TEST DESCRIPTION 

Fluorene 
IndenoO,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Vo la t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

SAMPLE RESULT 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

REPORTING LIMIT 

1.0 
0.10 
5.0 
1.0 
1.0 

5 
5 
5 

10 

UNITS 

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

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

OATE 

08/21/99 
08/21/99 
08/21/99 
08/21/99 
08/21/99 

08/18/99 
08/18/99 
08/18/99 
08/18/99 

TECH 

rm 
rm 
rm 
rm 
rm 

weh 
weh 
weh 
weh 
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C O R E LABORATORIES 

QUAL 
Job Number.: 909264 

I T Y CONTROL R E S U L T S 
Report Date.: 08/26/99 

CUSTOMER; Marathon Oil Company PROJECT: MOC - Bertha Barber ATTN: Mr. Paul Peacock 

Batch * —MPO Analyst...: kso 
Method Description.: Ion Chromatography Analysis 

Analyst...: kso 

QC Lab ID Reagent QC Result QC Result True Value 
ICV V19923A 9.830 10 
ICB 0.212 

10 

MD 909104-1 2.0462 
MS 909104-1 V19922E 12.1999 10 
CCV V19923A 9.595 10 
CCB 0.273 

10 

CCV V19923A 9.538 10 
CCB 0.206 

10 

CCV V19923A 9.348 10 
CCB 0.211 

10 

Value Calc. Result * Limits Date Time 

98.3 % 85-115 08/19/1999 1111 
08/19/1999 1127 

2.0072 0.0390 A 1.0000 08/19/1999 1158 
1.80648 103.9 % 75-125 08/19/1999 1213 

96.0 % 85-115 08/19/1999 1418 

95.4 
08/19/1999 1434 

95.4 % 85-115 08/19/1999 1726 
08/19/1999 1742 

93.5 % 85-115 08/19/1999 2033 
08/19/1999 2049 

EPA 300.0 Batch . A*»T?n Analyst...: kso Method Description.: Ion Chromatography Analysis 
Fluoride (F) 

Analyst...: kso 

QC 

ICV 
ICB 
MD 
MS 
CCV 
CCB 
CCV 
CCB 

Lab ID Reagent 

909104-1 
909104-1 

V19923A 

V19922E 
V19923A 

V19923A 

QC Result 

1.090 
0.000 
0.0257 
1.0987 
1.093 
0.000 
1.103 
0.000 

QC Result True Value 

i 

1.000000 
1 

Orig. Value Calc. Result 

0.0169 
0.01521 

109.0 

0.0088 
108.3 
109.3 

110.3 

Limits 

85-115 

A 0.5000 
% 75-125 
X 85-115 

% 85-115 

Date Time 

08/19/1999 1111 
08/19/1999 1127 
08/19/1999 1158 
08/19/1999 1213 
08/19/1999 1418 
08/19/1999 1434 
08/19/1999 1726 
08/19/1999 1742 

EPA 300.0 Batch - _*\i?n Analyst...: kso Method Description.: Ion Chromatography Analysis 
Nitrogen, Nitrate as N (N03-N) 

Analyst...: kso 

QC 

ICV 
ICB 
MD 
MS 
CCV 
CCB 
CCV 
CCB 

Lab ID Reagent 

909104-1 
909104-1 

V19923A 

V19922E 
V19923A 

V19923A 

QC Result QC Result 

.988 

.009 

.0272 

.0156 

.973 

.000 
0.953 
0.009 

True Value 

i 

1.000000 
1 

Orig. Value Calc. Result * Limits 

0.0346 
0.03114 

98.8 

0.0074 
98.4 
97.3 

95.3 

% 85-115 

A 0.1000 
% 75-125 
% 85-115 

% 85-115 

Date Time 

08/19/1999 1111 
08/19/1999 1127 
08/19/1999 1158 
08/19/1999 1213 
08/19/1999 1418 
08/19/1999 1434 
08/19/1999 1726 
08/19/1999 1742 

EPA 160.1 Batch Analyst...: jaw 
Method Description.: Solids, Total Dissolved (TDS) 

Analyst...: jaw 

Solids, Total Dissolved (TDS) 

QC Lab ID Reagent 

MB 
LCS 
MD 907643-8 

V19924C 

QC Result 

9857 
417 

QC Result True Value 

10000 

Orig. Value Calc. Result * Limits 

413 
98.6 
1.0 

% 80-120 
R 20 

Date Time 

08/19/1999 0800 
08/19/1999 0816 
08/19/1999 0847 
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* %=% REC, R=RPD, A=ABS Diff., D=% Diff. 
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C O R E LABORATORIES 

Job Number.: 909264 
Q U A L I T Y C O N T R O L R E S U L T S 

Report Date.: 08/26/99 

CUSTOMER: Marathon Ofl Company PROJECT: MOC - Bertha Barber ATTN: Mr. Paul Peacock 

Batch : 45156 Ana l ys t . . . : jaw 
Method Descr ip t ion. : Sol ids, Total Dissolved (TDS) 

jaw 

QC Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date Time 

MS 907643-8 V19924C 918 500.000000 413 101.0 % 75-125 08/19/1999 1139 

EPA 300.0 Ana lys t . . . : kso 
Method Descr ip t ion. : Ion Chromatography Analysis 

Sulfate .(S04) 

QC Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date Time 

ICV V19923A 21.460 20 107.3 % 85-115 08/19/1999 1111 
ICB 0.552 08/19/1999 1127 
MD 909104-1 9.2755 9.5233 2.6 R 20 08/19/1999 1158 
MS 909104-1 V19922E 30.1839 20.000000 8.57097 108.1 % 75-125 08/19/1999 1213 
CCV V19923A 21.557 20 107.8 % 85-115 08/19/1999 1418 
CCB 0.525 08/19/1999 1434 
CCV V19923A 21.054 20 105.3 % 85-115 08/19/1999 1726 
CCB 0.500 08/19/1999 1742 

EPA 6010B , ; 45159 Ana l ys t . . . : chh 
Method Descr ip t ion. : Metals Analysis (ICAP) 

Aluminum (A l ) 

QC Lab ID Reagent QC Result QC Result True Value Orig. Value Calc Result * Limits Date Time 

CAL ICPCALBLK 0.00959 0.00 08/20/1999 0902 
CAL ICPCALSTD 1.89540 10.0 08/20/1999 0906 
ICV V170639F 1.93059 2.00 96.5 % 90-110 08/20/1999 0921 
ICB -0.01325 08/20/1999 0927 
ISB V170640F 485.33465 500.0 97.1 % 80-120 08/20/1999 0931 
CCV V170639F 1.90028 2.00 95.0 % 90-110 08/20/1999 1008 
CCB -0.02069 08/20/1999 1013 
MD 909264-1 0.10013 0.11656 0.01643 A 0 .10000 08/20/1999 1026 
MS 909264-1 ICPSPK99A 1.05865 1.000 0.11656 94.2 % 75-125 08/20/1999 1031 
CCV V170639F 1.89475 2.00 94.7 % 90-110 08/20/1999 1113 
CCB 0.00051 08/20/1999 1118 
ISB V170640F 480.49676 500.0 96.1 % 80-120 08/20/1999 1134 
CCV V170639F 1.83912 2.00 92.0 % 90-110 08/20/1999 1143 
CCB -0.00318 08/20/1999 1148 

Test Method. Analyst. . c h h 
Method Descr ip t ion. : Metals Analysis (ICAP) 

QC Lab ID Reagent QC Result QC Result True Value Orig . Value Calc . Result * Limits Date Time 

CCV V170638F 3.69345 4.00 92.3 % 90-110 08/19/1999 1328 
CCB 0.00158 08/19/1999 1334 
MD 909264-1 0.00434 0.00493 0.00059 A 0.02000 08/19/1999 1348 
MS 909264-1 V16006105 1.14038 1.000000 0.00493 113.5 % 75-125 08/19/1999 1353 
CCV V170638F 3.71506 4.00 92.9 % 90-110 08/19/1999 1421 
CCB -0.00018 08/19/1999 1426 
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%=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 

The analytical results, opinions or intercalations contained in this repon are based upon information and materia' supplied by the dient for whose exclusive and confidential use tnis report has been made. The analytical results, opinions or interpreta tions 

expressed represent the best ludoment ot Core Laboratories. Core Laboratories, however, mafces no warranty or representation, express or implied. Of any type, and expressly disclaims same as to the productivity, proper operations or profitableness Ol 

any od, 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, in whole or in pan, without the written approval ol Core Laborat ones. 



C O R E LABORATORIES 

Job Number.: 909264 
Q U A L I T Y C O N T R O L R E S U L T S 

Report Date.: 08/26/99 

CUSTOMER: Marathon Oi l Company PROJECT: MOC - Bertha Barber ATTN: Mr. Paul Peacock 

Batch : 45092 Analyst. . . : chh 
Method Descr ip t ion. : Metals Analysis (ICAP) 

Analyst. . . : chh 

QC Lab ID Reagent QC Result QC Result True Value Or ig. Value Calc. Result * Limits Date Time 

CCV V170638F 3.76845 
CCB 0.00206 

4.00 94.2 % 90-110 08/19/1999 1509 
08/19/1999 1515 

Test Method. Analyst. . . : chh 
Method Descr ip t ion. : Metals Analysis (ICAP) 

QC Lab ID Reagent QC Result QC Result True Value Orig. Value Calc . Result * Limits Date Time 

ISB V170640F 0.45403 0.50 90.8 % 80-120 08/19/1999 1321 
CCV V170638F 3.84054 4.00 96.0 % 90-110 08/19/1999 1328 
CCB 0.00202 08/19/1999 1334 
MD 909264-1 0.14004 0.13803 1.4 R 20 08/19/1999 1348 
MS 909264-1 V16006105 1.28777 1.000000 0.13803 115.0 % 75-125 08/19/1999 1353 
CCV V170638F 3.91450 4.00 97.9 % 90-110 08/19/1999 1421 
CCB 0.00028 08/19/1999 1426 
ISB V170640F 0.46464 0.50 92.9 % 80-120 08/19/1999 1500 
CCV V170638F 3.96942 4.00 99.2 % 90-110 08/19/1999 1509 
CCB 0.00007 08/19/1999 1515 

Test Method . „ : EPA 6010B ; 45159 Ana lys t . . . : chh 
Method Descr ip t ion. : Metals Analysis (ICAP) U n i t s . . : mg/L 

Ana lys t . . . : chh 

QC Lab ID Reagent QC Result QC Result True Value Or ig. Value Calc. Result * Limits Date Time 

CAL 
CAL 
ICV 
ICB 
CCV 
CCB 
MD 
MS 
CCV 
CCB 

909264-1 
909264-1 

ICPCALBLK 
1CPCALSTD 
V170639F 

V170639F 

ICPSPK99A 
V170639F 

0.26969 
1.41210 

98949 
,00892 
,01085 
,02188 
.39250 
.85941 
.02555 
.04254 

2.00 
2.00 

2.00 

0.5000 
2.00 

0.39215 
0.39215 

99.5 

100.5 

0.1 
93.5 

101.3 

% 90-110 

% 90-110 

R 20 
75-125 
90-110 

08/20/1999 0902 
08/20/1999 0909 
08/20/1999 0921 
08/20/1999 0927 
08/20/1999 1008 
08/20/1999 1013 
08/20/1999 1026 
08/20/1999 1031 
08/20/1999 1113 
08/20/1999 1118 

Test Method : EPA 6010B Batch : 45430 Analyst . . . : pal 
Method Descr ip t ion. : Metals Analysis (ICAP) 

Analyst . . . : pal 

QC Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date Time 

CAL ICPCALBLK 
CAL ICPCALSTD 
ICV V170639F 
ICB 
MD 909270-2 
MS 909270-2 V16004408 
CCV V170639F 

0.26010 
1.33190 
2.03601 
0.02388 
0.33383 
5.22448 
1.96790 

2.00 
2.00 

5.000000 
2.00 

0.33793 
0.33793 

101.8 

1.2 
97.7 
98.4 

% 90-110 

R 20 
% 75-125 
% 90-110 

08/26/1999 0823 
08/26/1999 0916 
08/26/1999 0918 
08/26/1999 0924 
08/26/1999 1006 
08/26/1999 1011 
08/26/1999 1054 
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* %=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 

The analytical results, opinions or interpretations contained in this report are based upon information and matenal supplied by the client for whose exclusive and confidential use this report has been made. The analytical results, opinions or interpreta tions 

expressed represent the best ludgment of Core Laboratones. Core Laboratones. however, makes no warranty or representation, express or implied, ol any type, and expressly disclaims same as to the productivity, proper operations or profitableness of 

any oil, gss. coal or other mineral, prooerty, wel or sand in connection with which such report is used or relied upon for any reason whatsoever. This report shell not be reproduced, in whole or in part, without the written approval of Core Laboratories. 



C O R E LABORATORIES 

Job Number.: 909264 
Q U A L I T Y C O N T R O L R E S U L T S 

Report Date.: 08/26/99 

CUSTOMER: Marathon Oi l Company PROJECT: MOC - Bertha Barber ATTN: Mr. Paul Peacock 

: EPA 6010B : 45430 Analyst. . . : pal 
Method Descr ip t ion. : Metals Analysis (ICAP) 

QC Lab ID Reagent QC Result QC Result True Value Or ig . Value Calc. Result * Limits Date Time 

CCB 0.04049 08/26/1999 1059 
CCV V170639F 2.05579 2.00 102.8 % 90-110 08/26/1999 1219 
CCB 0.04907 08/26/1999 1224 

: EPA 60106 : 45092 Analyst. chh 
Method Descr ip t ion. : Metals Analysis (ICAP} 

QC Lab ID Reagent QC Result QC Result True Value Or ig . Value Calc. Result * Limits Date Time 

ISB V170640F 0.86617 1.00 86.6 % 80-120 08/19/1999 1321 
CCV V170638F 0.40292 0.40 100.7 % 90-110 08/19/1999 1328 
CCB -0.00005 08/19/1999 1334 
MD 909264-1 -0.00003 0.00036 0.00039 A 0.00500 08/19/1999 1348 
MS 909264-1 V16006105 0.11094 0.100000 0.00036 110.6 % 75-125 08/19/1999 1353 
CCV V170638F 0.40250 0.40 100.6 % 90-110 08/19/1999 1421 
CCB -0.00014 08/19/1999 1426 
ISB V170640F 0.87444 1.00 87.4 % 80-120 08/19/1999 1500 
CCV V170638F 0.41178 0.40 102.9 % 90-110 08/19/1999 1509 
CCB -0.00008 08/19/1999 1515 

Test Method. : EPA 6010B Analyst . . . : chh 
Method Descr ip t ion. : Metals Analysis (ICAP) Un i t s . . : mg/L 

QC Lab ID Reagent QC Result QC Result True Value Or ig . Value Calc. Result * Limits Date Time 

CAL ICPCALBLK 0.00410 0.00 08/20/1999 0902 
CAL 1CPCALSTD 24.69709 50.00 08/20/1999 0906 
ICV V170639F 1.99894 2.00 99.9 % 90-110 08/20/1999 0921 
ICB 0.00404 08/20/1999 0927 
ISB V170640F 462.77264 500.0 92.6 % 80-120 08/20/1999 0931 
CCV V170639F 2.01413 2.00 100.7 % 90-110 08/20/1999 1008 
CCB 0.01012 08/20/1999 1013 
MD 909264-1 576.81933 572.95629 0.7 R 20 08/20/1999 1026 
MS 909264-1 ICPSPK99A 580.92150 50.000 572.95629 15.9 % 75-125 08/20/1999 1031 
CCV V170639F 2.05382 2.00 102.7 % 90-110 08/20/1999 1113 
CCB 0.01640 08/20/1999 1118 
ISB V170640F 472.33630 500.0 94.5 % 80-120 08/20/1999 1134 
CCV V170639F 2.20123 2.00 110.1 % 90-110 08/20/1999 1143 
CCB 0.02693 08/20/1999 1148 
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* %=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 

Tha analytical results, opinions or interpretations contained in this report are based upon Information and matenal supplied by the client for wnose exclusive and confidential use Ihis report has been made. The analytical results, opinions or interprets tons 

expressed represent the best judgment of Core Laboratones. Core Laboratories, however, makes no warranty or representation, express or implied, ol any type, and expressly disclaims same as to the productivily. proper operations or profitableness of 

any o i , gas. coal or other mineral, property, well or sand in connection with which such report is used or relied upon tor any reason whatsoever. This report shall not be reproduced, in whole or in part, without Ihe written approval of Core Laboratories. 



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

Job Numoer.: 909264 
Q U A L I T Y C O N T R O L R E S U L T S 

Report Date. : 08/26/99 

CUSTOMER: Marathon O i l Company PROJECT: MOC - Bertha Barber ATTN: Mr. Paul Peacock 

: EPA 601 OB : 45430 Analyst. . . : pal 
Method Descr ip t ion. : Metals Analysis (ICAP) 

. . : pal 

QC Lab ID Reagent QC Result QC Result True Value Or ig. Value Calc. Result * Limits Date Time 

CAL ICPCALBLK 0.00980 0.00 08/26/1999 0823 
CAL ICPCALSTD 22.50230 50.00 08/26/1999 0828 
ICV V170639F 2.10247 2.00 105.1 % 90-110 08/26/1999 0918 
ICB -0.00577 08/26/1999 0924 
ISB V170640F 499.48556 500.0 99.9 % 80-120 08/26/1999 0928 
MD 909270-2 -0.00088 0.00889 0.00977 A 0.50000 08/26/1999 1006 
MS 909270-2 V16004408 54.67021 50.000000 0.00889 109.3 % 75-125 08/26/1999 1011 
ISB V170640F 488.17779 500.0 97.6 % 80-120 08/26/1999 1044 
CCV V170639F 2.03890 2.00 101.9 % 90-110 08/26/1999 1054 
CCB -0.00333 08/26/1999 1059 
ISB V170640F 480.40301 500.0 96.1 % 80-120 08/26/1999 1209 
CCV V170639F 2.09981 2.00 105.0 % 90-110 08/26/1999 1219 
CCB -0.00200 08/26/1999 1224 

Test Method : EPA 6O10B Batch : 45092 A n a l y s t . . . : chh 
Method Descr ip t ion. : Metals Analysis (ICAP) Units : mg/L 
Parameter : Chromium (CD 

QC Lab ID Reagent QC Result QC Result True Value Or ig. Value Calc. Result * Limits Date Time 

ISB V170640F 0.43752 0.50 87.5 % 80-120 08/19/1999 1321 
CCV V170638F 0.38957 0.40 97.4 % 90-110 08/19/1999 1328 
CCB -0.00383 08/19/1999 1334 
MD 909264-1 -0.00262 -0.00415 0.00153 A 0.01000 08/19/1999 1348 
MS 909264-1 V16006105 0.10871 0.100000 -0.00415 112.9 % 75-125 08/19/1999 1353 
CCV V170638F 0.39334 0.40 98.3 % 90-110 08/19/1999 1421 
CCB -0.00328 08/19/1999 1426 
ISB V170640F 0.44310 0.50 88.6 % 80-120 08/19/1999 1500 
CCV V170638F 0.40176 0.40 100.4 % 90-110 08/19/1999 1509 
CCB -0.00348 08/19/1999 1515 

EPA 6010B A n a l y s t . . . : chh 
Method Descr ip t ion. : Metals Analysis (ICAP) 

Cobalt (Co) 

QC Lab ID Reagent QC Result QC Result True Value Or ig. Value Calc. Result * Limits Date Time 

CAL ICPCALBLK 0.00050 0.00 08/20/1999 0902 
CAL ICPCALSTD 0.51259 1.00 08/20/1999 0913 
ICV V170639F 2.00161 2.00 100.1 % 90-110 08/20/1999 0921 
ICB -0.00644 08/20/1999 0927 
ISB V170640F 0.43619 0.50 87.2 % 80-120 08/20/1999 0931 
CCV V170639F 2.02484 2.00 101.2 % 90-110 08/20/1999 1008 
CCB 0.00331 08/20/1999 1013 
MD 909264-1 0.00175 -0.00234 0.00409 A 0 .03000 08/20/1999 1026 
MS 909264-1 ICPSPK99A 0.48414 0.5000 -0.00234 97.3 % 75-125 08/20/1999 1031 
CCV V170639F 2.07481 2.00 103.7 % 90-110 08/20/1999 1113 
CCB 0.00038 08/20/1999 1118 
ISB V170640F 0.46157 0.50 92.3 % 80-120 08/20/1999 1134 
CCV V170639F 2.07111 2.00 103.6 % 90-110 08/20/1999 1143 
CCB -0.00449 08/20/1999 1148 

Page 26 
* %=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 

The analytical results, opinions or mterpretations contained in this report are based upon information and matenel supplied by tne -Kent tor wnose exclusive and confidential use tnis report nas been made. The analytical (©suits, opinions or interpreta tions 

expressed represent the best ludgment of Core Laboratories. Core Laboratories, however, makes no warranty or representation, express or implied, of any type, and expressly disclaims same es to the productivity, proper operations or profitableness of 

any oil. gas. coal or other mineral, property, wen or sand in connection with which such report is used or relied upon tor any reason whatsoever. This report shall not be reproduced, in whole or in part, without the wntten approval of Core Laooratones 



C O R E LABORATORIES 

QUAL 
Job Number.: 909264 

.ITY CONTROL RES U L T S 
Report Date.: 08/26/99 

CUSTOMER: Marathon Ofl Company PROJECT: MOC - Bertha Barber ATTN: Mr, Paul Peacock 

Batch . Asno? Analyst...: chh 
Method Description.: Metals Analysis (ICAP) 

Analyst...: chh 

QC Lab ID Reagent 

ISB 
CCV 
CCB 
MD 909264-1 
MS 909264-1 
CCV 
CCB 
ISB 
CCV 
CCB 

V170640F 
V170638F 

V16006105 
V170638F 

V170640F 
V170638F 

QC Result 

0.46637 
0.93111 
-0.00230 
0.00040 
0.30609 
0.95738 
-0.00187 
0.48407 
0.96977 
-0.00143 

QC Result True Value 

0.50 
1.0 

Orig. Value Calc. Result * Limits Date Time 

93.3 
93.1 

% 
% 

80-
90-

120 
110 

-0.00015 0.00055 A 0.01000 
0.250000 -0.00015 122.5 % 75-125 
1.0 95.7 % 90-110 

0.50 96.8 % 80-120 
1.0 97.0 % 90-110 

08/19/1999 1321 
08/19/1999 1328 
08/19/1999 1334 
08/19/1999 1348 
08/19/1999 1353 
08/19/1999 1421 
08/19/1999 1426 
08/19/1999 1500 
08/19/1999 1509 
08/19/1999 1515 

EPA 6010B Batch • /.m'so Analyst...: chh Method Description.: Metals Analysis (ICAP) 
Iron (Fe) 

Analyst...: chh 

QC Lab ID Reagent QC Result QC Result 

CAL 
CAL 
ICV 
ICB 
ISB 
CCV 
CCB 
MD 909264-
MS 909264-
CCV 
CCB 
ISB 
CCV 
CCB 

ICPCALBLK 
ICPCALSTD 
V170639F 

V170640F 
V170639F 

1 ICPSPK99A 
V170639F 

V170640F 
V170639F 

0.02859 
69.00149 
1.98187 
-0.02203 
180.04661 
2.00787 
-0.01116 
0.01667 
0.41067 
2.02970 
-0.02261 
183.33859 
2.01809 
-0.01841 

True Value 

0.00 
100.00 
2.00 

200.0 
2.00 

0.5000 
2.00 

200.0 
2.00 

Orig. Value Calc 

0.02131 
0.02131 

. Result * Limits Date Time 

08/20/1999 0902 
08/20/1999 0913 

99.1 % 90-110 08/20/1999 0921 
08/20/1999 0927 

90.0 % 80-120 08/20/1999 0931 
100.4 % 90-110 08/20/1999 1008 

08/20/1999 1013 
0.00464 A 0.05000 08/20/1999 1026 
77.9 % 75-125 08/20/1999 1031 
101.5 % 90-110 08/20/1999 1113 

08/20/1999 1118 
91.7 % 80-120 08/20/1999 1134 
100.9 % 90-110 08/20/1999 1143 

08/20/1999 1148 

EPA 601 OB Batch Analyst...: chh Method Description.: Metals Analysis (ICAP) 
Lead <Pb) 

Analyst...: chh 

QC 

ISB 
CCV 
CCB 
MD 
MS 
CCV 
CCB 
ISB 
CCV 
CCB 

Lab ID Reagent QC Result QC Result 

909264-1 
909264-1 

V170640F 
V170638F 

V16006105 
V170638F 

V170640F 
V170638F 

.87456 

.94145 

.00167 

.01325 

.04800 

.86980 

.00000 
0.86078 
3.96175 
-0.00313 

True Value 

1.00 
4.00 

1.000000 
4.00 

1.00 
4.00 

Orig. Value Calc. Result * Limits Date Time 

87.5 % 80-120 08/19/1999 1321 
98.5 % 90-110 08/19/1999 1328 

08/19/1999 1334 
-0.00530 0.00795 A 0.05000 08/19/1999 1348 
-0.00530 105.3 % 75-125 08/19/1999 1353 

96.7 % 90-110 08/19/1999 1421 
08/19/1999 1426 

86.1 % 80-120 08/19/1999 1500 
99.0 % 90-110 08/19/1999 1509 

08/19/1999 1515 

Page 27 
* %=% REC, R=RPD, A=ABS Diff., D=% Diff. 
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C O R E LABORATORIES 

Q U A L I T Y CONTROL R E S U L T S 
Job Number.: 909264 

Q U A L I T Y CONTROL R E S U L T S 
Report Date.: 08/26/99 

CUSTOMER; Marathon Oft Company PROJECT: MOC - Bertha Barber ATTN: Mr. Paul Peacock 

EPA 601DB Batch * Asno? Analyst...: chh Method Description.: Metals Analysis (ICAP) 
Magnesium (Mg) 

Analyst...: chh 

QC 

l i i 
ccv 
CCB 
MD 
MS 
CCV 
CCB 
ISB 
CCV 
CCB 

Lab ID Reagent QC Result 

909264-1 
909264-1 

V170640F 
V170638F 

V16006105 
V170638F 

V170640F 
V170638F 

447.29241 
3.84938 
-0.01933 
118.76293 
115.77108 
3.84063 
-0.01565 
444.51611 
3.90328 
-0.00966 

QC Result True Value 

500.0 
4.00 

1, 
4, 

500 
4, 

000000 
00 

0 
00 

Orig. Value Calc. Result * Limits Date Time 

89.5 % 80-120 08/19/1999 1321 
96.2 % 90-110 08/19/1999 1328 

08/19/1999 1334 
114.73051 3.5 R 20 08/19/1999 1348 
114.73051 104.1 % 75-125 08/19/1999 1353 

96.0 % 90-110 08/19/1999 1421 
08/19/1999 1426 

88.9 % 80-120 08/19/1999 1500 
97.6 % 90-110 08/19/1999 1509 

08/19/1999 1515 

Test Method : EPA 6010B Batch • 4"ST!9? .w>n«* . -m. 
Method Description.: Metals Analysis (ICAP) J f f i g 1 2 % Analyst...: chh 
Parameter ; Manganese (Mn) 

QC 

"isi 
CCV 
CCB 
MD 
MS 
CCV 
CCB 
ISB 
CCV 
CCB 

Lab ID Reagent 

909264-1 
909264-1 

V170640F 
V170638F 

V16006105 
V170638F 

V170640F 
V170638F 

QC Result 

0.45798 
0.61130 
-0.00077 
0.21948 
0.38591 
0.61155 
-0.00077 
0.45984 
0.62160 
-0.00077 

QC Result True Value 

0.50 
0.60 

0.150000 
0.60 

0.50 
0.60 

Orig, Value Calc. Result * Limits Date Time 

91.6 % 80-120 08/19/1999 1321 
101.9 % 90-110 08/19/1999 1328 

08/19/1999 1334 
0.21442 2.3 R 20 08/19/1999 1348 
0.21442 114.3 % 75-125 08/19/1999 1353 

101.9 % 90-110 08/19/1999 1421 
08/19/1999 1426 

92.0 % 80-120 08/19/1999 1500 
103.6 % 90-110 08/19/1999 1509 

08/19/1999 1515 

: EPA 7470 Batch Analyst...: pal Method Description : Mercury, Total 
: Mercury (Hg) 

Analyst...: pal 

QC Lab ID Reagent QC Result QC Result True Value 
CAL HGCALBLK 4394 0.000 
CAL V170626C 19484 0.000050 
CAL V170626C 33437 0.000200 
CAL V170626C 89960 0.001000 
CAL V170626C 419010 0.005000 
CAL V170626C 794541 0.010000 
ICV V170626D 0.00455 0.005000 
ICB -0.000067 

0.005000 

PB -0.000102 
LCS V170626D 0.00468 0.005000 
MD 907643-1 0.00323 

0.005000 

MS 907643-1 V170626C 0.00670 0.005000 
CCV V170626C 0.00512 0.005000 
CCB -0.000122 

0.005000 

CCV V170626C 0.00510 0.005000 
CCB 0.000055 

0.005000 

CCV V170626C 0.00528 0.005000 

Orig. Value Calc 

0.00327 
0.00327 

. Result * Limits Date Time 

08/19/1999 0851 
08/19/1999 0855 
08/19/1999 0858 
08/19/1999 0902 
08/19/1999 0906 
08/19/1999 0910 

91.0 % 90-110 08/19/1999 0913 
08/19/1999 0917 
08/19/1999 0921 

93.6 % 80-120 08/19/1999 0924 
0.00004 A 0.00100 08/19/1999 0932 
68.6 % 75-125 08/19/1999 0936 
102.4 % 90-110 08/19/1999 0958 

08/19/1999 1002 
102.0 % 90-110 08/19/1999 1043 

08/19/1999 1046 
105.6 % 90-110 08/19/1999 1341 

Page 28 
* %=% REC, R=RPD, A=ABS Diff., D=% Diff. 
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C O R E LABORATORIES 

Job Number.: 909264 
Q U A L I T Y C O N T R O L R E S U L T S 

Report Date. : 08/26/99 

CUSTOMER: Marathon Oi l Company PROJECT: MOC - Bertha Barber ATTN: Mr. Paul Peacock 

: EPA 7470 : 45084 Analyst . . : pal 
Method Descr ip t ion. : Mercury, Total 

. . : pal 

QC Lab 10 Reagent QC Result QC Result True Value Or ig . Value Calc . Result * Limits Date Time 

CCB -0.000052 08/19/1999 1345 
CCV V170626C 0.00527 0.005000 105.4 % 90-110 08/19/1999 1426 
CCB -0.000033 08/19/1999 1429 
CCV V170626C 0.00514 0.005000 102.8 % 90-110 08/19/1999 1507 
CCB -0.000056 08/19/1999 1510 
PDS 907643-1 V170626C 0.00690 0.005000 0.00164 105.2 % 75-125 08/19/1999 1518 
CCV V170626C 0.00515 0.005000 103.0 % 90-110 08/19/1999 1540 
CCB -0.000047 08/19/1999 1544 

Test Method. : EPA 6010B : 45370 Analyst. . . : pal 
Method Descr ip t ion. : Metals Analysis (ICAP) 

. . : pal 

QC Lab ID Reagent QC Result QC Result True Value Or ig . Value Calc. Result * Limits Date Time 

CAL ICPCALBLK 706.00000 08/25/1999 0913 
CAL ICPCALSTD 15552.00000 2.00 08/25/1999 0923 
ICV V170640H 1.07985 1.000 108.0 % 90-110 08/25/1999 1005 
ICB 0.00088 08/25/1999 1010 
CCV V170640H 1.07043 1.000 107.0 % 90-110 08/25/1999 1100 
CCB 0.00183 08/25/1999 1106 
MD 909264-1 -0.00147 -0.00101 0.00046 A 0.05000 08/25/1999 1117 
MS 909264-1 V16006804 2.33640 2.500000 -0.00101 93.5 % 75-125 08/25/1999 1122 
CCV V170640H 1.07849 1.000 107.8 % 90-110 08/25/1999 1149 
CCB 0.00137 08/25/1999 1154 
CCV V170640H 1.07492 1.000 107.5 % 90-110 08/25/1999 1237 
CCB 0.00036 08/25/1999 1243 

EPA 6010B Ana l ys t . . . : pal 
Method Descr ip t ion. : Metals Analysis (ICAP) 

Ana l ys t . . . : pal 

Nickel (N i ) 

QC Lab ID Reagent QC Result QC Result True Value Or ig. Value Calc. Result * Limits Date Time 

CAL ICPCALBLK 43.50000 0.00 08/25/1999 0913 
CAL ICPCALSTD 20138.50000 1.0 08/25/1999 0921 
ICV V170640H 1.57233 1.6 98.3 X 90-110 08/25/1999 1005 
ICB -0.00004 08/25/1999 1010 
ISB V170640F 0.83078 1.00 83.1 % 80-120 08/25/1999 1015 
CCV V170640H 1.55937 1.6 97.5 % 90-110 08/25/1999 1100 
CCB -0.00077 08/25/1999 1106 
MD 909264-1 0.00201 0.00291 0.00090 A 0.01000 08/25/1999 1117 
MS 909264-1 V16006804 0.36238 0.400000 0.00291 89.9 % 75-125 08/25/1999 1122 
CCV V170640H 1.54588 1.6 96.6 % 90-110 08/25/1999 1149 
CCB 0.00024 08/25/1999 1154 
ISB V170640F 0.82414 1.00 82.4 % 80-120 08/25/1999 1226 
CCV V170640H 1.54757 1.6 96.7 % 90-110 08/25/1999 1237 
CCB -0.00022 08/25/1999 1243 

Page 29 
%=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 

The analytical results. oc*r«>ni ot interoretations contained in this report are based uoon information ano material supplied by me client io> wnose exciusne and conltdentiai use this report has been made. The analytical results, opinions or interpreta tions 

expressed represent the best judgment ot Core Laboratories. Core Laboratories, however, makes no warranty or representation, express or implied, ol any type, and expressly disclaims same as to Ihe productfvitY. proper operations or profitableness of 

any oil, gas, coal or otner mineral, property, wed or sand in connection with which such report is used or relied upon lor any reason whatsoever. This report shall not be reproduced, in whole or in part, without the wntten approval of Core Laboratones. 



C O R E LABORATORIES 

Job Number.: 909264 
Q U A L I T Y C O N T R O L R E S U L T S 

Report Date.: 08/26/99 

CUSTOMER: Marathon Ofl Company PROJECT; MOC - Bertha Barber ATTN: Mr. Paul Peacock 

: £PA 601 OB : 45159 Analyst. . : chh 
Method Descr ip t ion, : Metals Analysis (ICAP) 

QC Lab ID Reagent QC Result QC Result True Value Or ig. Value Calc . Result * Limits Date Time 

CAL ICPCALBLK -0.00309 0.00 08/20/1999 0902 
CAL ICPCALSTD 0.56369 20.0 08/20/1999 0906 
ICV V170639F 19.18136 20.00 95.9 % 90-110 08/20/1999 0921 
ICB 0.11291 08/20/1999 0927 
CCV V170639F 18.86026 20.00 94.3 % 90-110 08/20/1999 1008 
CCB 0.14467 08/20/1999 1013 
MD 909264-1 11.82427 11.66901 1.3 R 20 08/20/1999 1026 
MS 909264-1 ICPSPK99A 61.90190 50.000 11.66901 100.5 % 75-125 08/20/1999 1031 
CCV V170639F 19.05786 20.00 95.3 % 90-110 08/20/1999 1113 
CCB 0.33168 08/20/1999 1118 
CCV V170639F 18.64502 20.00 93.2 % 90-110 08/20/1999 1143 
CCB 0.15172 08/20/1999 1148 

Test Method. : 45092 Analyst. . . : chh 
Method Descr ip t ion. : Metals Analysis (ICAP) Un i t s . . 

QC Lab ID Reagent QC Result QC Result True Value Or ig. Value Calc. Result * Limits Date Time 

CCV V170638F 3.82338 4.00 95.6 % 90-110 08/19/1999 1328 
CCB 0.00520 08/19/1999 1334 
MD 909264-1 0.00101 0.01384 0.01283 A 0.02000 08/19/1999 1348 
MS 909264-1 V16006105 1.16384 1.000000 0.01384 115.0 % 75-125 08/19/1999 1353 
CCV V170638F 3.81361 4.00 95.3 % 90-110 08/19/1999 1421 
CCB 0.00731 08/19/1999 1426 
CCV V170638F 3.86416 4.00 96.6 % 90-110 08/19/1999 1509 
CCB 0.00082 08/19/1999 1515 

Analyst. . . : chh 
Method Descr ip t ion. : Metals Analysis (ICAP) 

QC Lab ID Reagent QC Result QC Result True Value Or ig . Value Calc. Result * Limits Date Time 

ISB V170640F 0.96706 1.00 96.7 % 80-120 08/19/1999 1321 
CCV V170638F 0.73895 0.80 92.4 % 90-110 08/19/1999 1328 
CCB -0.00096 08/19/1999 1334 
MD 909264-1 -0.00401 -0.00126 0.00275 A 0.01000 08/19/1999 1348 
MS 909264-1 V16006105 0.20837 0.200000 -0.00126 104.8 % 75-125 08/19/1999 1353 
CCV V170638F 0.76459 0.80 95.6 % 90-110 08/19/1999 1421 
CCB 0.00064 08/19/1999 1426 
ISB V170640F 0.98792 1.00 98.8 % 80-120 08/19/1999 1500 
CCV V170638F 0.76598 0.80 95.7 % 90-110 08/19/1999 1509 
CCB -0.00035 08/19/1999 1515 

Page 30 
* %=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 

The analytical result*, opinions or interpretaiiont contained m this report are based upon information and material Supplied by the dienl for whose exclusive and confidential use this report has been made. The analytical results, opinions or interpreta tions 

expressed represent the best judgment of Core Laboratories. Core Laboratories, however, makes no warranty or representation, express or implied, of any lype, and expressly disclaims same as to the productivity, proper opera lions or profitableness of 

any on. oas. coal or other mineral, property, well or sand in connection wilh which such report Is used or relied upon for any reason whatsoever. This report shall not be reproduced, in whole or in part, without the written approval ol Core Laboratones. 



C O R E LABORATORIES 

Job Number.: 909264 
Q U A L I T Y C O N T R O L R E S U L T S 

Job Number.: 909264 
T R O L R E S U L T S 

Report Date.: 08/26/99 

CUSTOMER: Marathon Oi l Company PROJECT: MOC - Bertha Barber ATTN: Mr. Paul Peacock 

EPA 60108 Batch Ana l ys t . . . : pal Method Descr ip t ion. : Metals Analysis (ICAP) 
Sodium (Na> 

Ana l ys t . . . : pal 

QC Lab ID Reagent QC Result 

CCV V16005308 10.87206 
CCB 0.03354 
MD 909264 -1 62.10829 
MS 909264 -1 V16005308 165.88645 
CCV V16005308 10.84571 
CCB 0.30666 
CAL ICPCALBLK 0.06660 
CAL ICPCALSTD 0.96399 
ICV V16005308 9.97214 
ICB 0.06128 
PB 813 -4 0.15043 
LCS 813 -4 ICPSPK99A 52.21751 
MD 908961 -1 0.50590 
MS 908961 -1 ICPSPK99A 50.83797 
CCV V16005308 10.34989 
CCB 0.08023 
CCV V16005308 10.80120 
CCB 0.09360 

QC Result True Value 

10.000000 

100.000000 
10.000000 

0.00 
10.0 
10.000000 

50.000 

50.000 
10.000000 

10.000000 

Or ig . Value Calc. Result * Limits Date Time 

108.7 % 90-110 08/23/1999 1053 
08/23/1999 1058 

64.15908 3.2 R 20 08/23/1999 1108 
64.15908 101.7 % 75-125 08/23/1999 1113 

108.5 X 90-110 08/23/1999 1209 
08/23/1999 1214 
08/23/1999 1409 
08/23/1999 1411 

99.7 X 90-110 08/23/1999 1415 
08/23/1999 1419 
08/23/1999 1443 

104.4 X 80-120 08/23/1999 1447 
0.55827 0.05237 A 0.50000 08/23/1999 1455 
0.55827 100.6 % 75-125 08/23/1999 1459 

103.5 % 90-110 08/23/1999 1516 
08/23/1999 1521 

108.0 % 90-110 08/23/1999 1544 
08/23/1999 1548 

EPA 6010B Batch . A^no? Ana lys t . . . : chh Method Descr ip t ion. : Metals Analysis (ICAP) 
Zinc (Zn> 

Ana lys t . . . : chh 

QC 

Tsi 
CCV 
CCB 
MD 
MS 
CCV 
CCB 
ISB 
CCV 
CCB 

Lab ID Reagent 

909264-1 
909264-1 

V170640F 
V170638F 

V16006105 
V170638F 

V170640F 
V170638F 

QC Result 

0.91398 
0.79159 

-0.00048 
0.01724 
0.25703 
0.80227 

-0.00060 
0.93490 
0.81728 

-0.00048 

QC Result True Value 

1.00 
0.80 

0.200000 
0.80 

1.00 
0.80 

Or ig . Value Calc. Result * Limits Date Time 

91.4 % 80-120 08/19/1999 1321 
98.9 % 90-110 08/19/1999 1328 

08/19/1999 1334 
0.01945 0.00221 A 0.01000 08/19/1999 1348 
0.01945 118.8 % 75-125 08/19/1999 1353 

100.3 % 90-110 08/19/1999 1421 
08/19/1999 1426 

93.5 % 80-120 08/19/1999 1500 
102.2 X 90-110 08/19/1999 1509 

08/19/1999 1515 

Page 31 
* %=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 
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C O R E LABORATORIES 

Q U A L I T Y 
Job Number.: 909264 

CONTROL R E S U L T S 
Report Date.: 08/26/99 

CUSTOMER; Marathon Oil Company PROJECT: MOC - Bertha Barber ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

EPA 8310 : 45231 Analyst...: rm 
Method Description.: Polynuclear Aromatic Hydrocarbons-HPLC : ug/L 

I MB Method Blank 08/20/1999 2141 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Acenaphthene ND 
Acenaphthylene ND 
Anthracene ND 
Benzo(b)fIuoranthene ND 
Benzo(k)fluoranthene ND 
Benzo(a)anthracene ND 
Benzo(a)pyrene ND 
BenzoCghi)perylene ND 
Chrysene NO 
D ibenzo(a,h)anthracene ND 
Fluoranthene ND 
Fluorene ND 
IndenoO ,2,3-cd)pyrene ND 
Naphthalene ND 
Phenanthrene ND 
Pyrene ND 

ILCS Laboratory Control Sample V173720B 08/20/1999 2223 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Acenaphthene 583.8 1000.000000 58.4 % 10-92 
Acenaphthylene 691.27 1000.000000 
Anthracene 858.8 1002.000000 85.7 % 33-110 
Benzo(b)fIuoranthene 417.7 500.000000 83.5 % 57-102 
BenzoC k)fIuoranthene 441.6 500.000000 88.3 % 59-107 
Benzo(a)anthracene 468.3 500.000000 93.7 % 61-109 
Benzo(a)pyrene 493.4 500.000000 98.7 % 42-131 
BenzoCghi)perylene 489.0 500.000000 97.8 % 55-119 
Chrysene 435.5 500.000000 87.1 % 59-103 
D i benzoC a,h)anth racene 452.4 500.000000 90.5 % 63-108 
Fluoranthene 471.9 500.000000 94.4 % 40-122 
Fluorene 645.7 1000.000000 64.6 % 20-95 
IndenoO ,2,3-cd)pyrene 427.5 500.000000 85.5 % 57-104 
Naphthalene 417.1 1000.000000 41.7 % 10-82 
Phenanthrene 396.8 502.500000 79.0 % 37-102 
Pyrene 483.1 500.000000 96.6 % 59-111 

MS Matrix. Spike V173720B 909313-2 08/21/1999 0733 

Parameter/Test Description QC Result QC Result True Value Orig Value Calc. Result * Limits 

' Acenaphthene 693.9 1000.000000 ND 69.4 % 10-92 
Acenaphthylene 440.81 1000.000000 ND 44.1 % 11-127 

i Anthracene 934.4 1002.000000 ND 93.3 % 33-110 
BenzoCb)fluoranthene 430.6 500.000000 ND 86.1 % 57-102 
| BenzoCk)fluoranthene 450.9 500.000000 ND 90.2 % 59-107 
BenzoC a)anth racene 480.0 500.000000 ND 96.0 % 61-109 

I 
I 
I 
I 
I 
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* %=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 

Tna analytical results, opinions or interpretations contained in tnis report are based upon information ana material supplied by the client for wnose exclusive and confidential use this report has Oeen made. The analytical results, opinions or interpreta nons 

expressed represent the best judgment of Core Laboratories. Core Laboratories, however, makes no warranty or representation, express or implied, of any lype. and expressly disclaims same as to the productivity, proper operations or profitableness Of 

any ot, gas, coal or other mineral, property, well or sand in connection with which such report is used or retted upon for any reason whatsoever. This report shad not be reproduced, in whole or in part, without the written approval of Core Laboratories. 



C O R E LABORATORIES 

Job Number.: 909264 
Q U A L I T Y C O N T R O L R E S U L T S 

Report Date. : 08/26/99 

CUSTOMER: Ml jrathon Ofl Company PROJECT: MOC - Bertha Barber ATTN: Mr. Paul Peacock 
QC Type Description Reag. Code Lab ID D i l u t i on Factor Date Time 

MS Matrix Spike IlllfPllllllllll 909313-2 08/21/1999 0733 

Benzo(a)pyrene 
Benzo(gh i)peryIene 
Chrysene 
0 i benzo(a,h)anth racene 
Fluoranthene 
Fluorene 
IndenoC1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

QC Result 

517.1 
511.9 
452.1 
470.1 
417.0 
758.7 
432.6 
587.7 
445.1 
501.1 

QC Result True Value 

500.000000 
500.000000 
500.000000 
500.000000 
500.000000 
1000.000000 
500.000000 
1000.000000 
502.500000 
500.000000 

Orig Value Calc. Result * Limits 

ND 103.4 % 42-131 
ND 102.4 % 55-119 
ND 90.4 % 59-103 
ND 94.0 % 63-108 
ND 83.4 % 40-122 
23.0 73.6 X 20-95 
4.2 85.7 % 57-104 

ND 58.8 % 10-82 
37.5 81.1 % 37-102 
11.0 98.0 % 59-111 

MSD Matrix Spike Duplicate V173720B 909313-2 

Parameter/Test Description 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(b)fIuoranthene 

Benzo(k)fluoranthene 

Benzo(a)anthracene 

Benzo(a)pyrene 

BenzoCghi)perylene 

Chrysene 

DibenzoCa,h)anthracene 

Fluoranthene 

Fluorene 

IndenoC1,2,3-cd)pyrene 

Naphthalene. 

Phenanthrene 

Pyrene 

08/21/1999 0815 

Q C R e s u l t Q c R e s " l t True Value Orig. Value Calc. Result * Limits 

749.7 

888.67 

756.0 

320.2 

341.0 

375.4 

402.0 

388.9 

346.3 

345.9 

364.6 

628.5 

324.8 

567.2 

386.5 

420.9 

693.9 

440.81 

934.4 

430.6 

450.9 

480.0 

517.1 

511.9 

452.1 

470.1 

417.0 

758.7 

432.6 

587.7 

445.1 

501.1 

1000.000000 

1000.000000 

1002.000000 

500.000000 

500.000000 

500.000000 

500.000000 

500.000000 

500.000000 

500.000000 

500.000000 

1000.000000 

500.000000 

1000.000000 

502.500000 

500.000000 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

23.0 

4.2 

ND 

37.5 

11.0 

75.0 
7.7 
88.9 
67.4 
75.4 
21.1 
64.0 
29.4 
68.2 
27.8 
75.1 
24.5 
80.4 
25.0 
77.8 
27.3 
69.3 
26.5 
69.2 
30.4 
72.9 
13.4 
60.5 
18.8 
64.1 
28.5 
56.7 
3.6 
69.5 
14.1 
82.0 
17.4 

% 10-92 
R 30 
% 11-127 
R 30 
% 33-110 
R 30 
% 57-102 
R 30 
% 59-107 
R 30 
% 61-109 
R 30 
% 42-131 
R 30 
% 55-119 
R 30 
% 59-103 
R 30 
% 63-108 
R 30 
% 40-122 
R 30 
% 20-95 
R 30 
% 57-104 
R 30 
% 10-82 
R 30 
% 37-102 
R 30 
% 59-111 
R 30 
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* %=% REC, R=RPD, A=ABS Diff., D=% Diff. 
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C O R E L A B O R A T O R I E S 

Job Number.: 909264 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 08/26/99 

CUSTOMER: Marathon Gil Company PROJECT: MOC - Bertha Barber ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

Test Method : EPA 8310 
Method Description.: Polynuclear Aromatic Hydrocarbons-HPLC 

Batch : 45399 
Units : ug/L 

Analyst...: rm 

MB Method Blank 08/24/1999 1715 

I 
I 
I 
I 
I 

Parameter/Test Description QC Result 

Acenaphthene NO 
Acenaphthylene ND 
Anthracene ND 
Benzo(b)fIuoranthene ND 
Benzo(k)fluoranthene ND 
Benzo(a)anthracene ND 
Benzo(a)pyrene ND 
BenzoCghi)perylene ND 
Chrysene ND 
D i benzoCa,h)anth racene ND 
Fluoranthene ND 
Fluorene NO 
IndenoO ,2,3-cd)pyrene ND 
Naphthalene ND 
Phenanthrene ND 
Pyrene ND 

QC Result True Value Orig. Value Calc. Result * Limits 

LCS laboratory Control Sample V173720B 08/24/1999 1758 

QC Result QC Result True Value Orig. Value Calc. Result * Limits 

692.2 1000.000000 69.2 % 10-92 
1035.95 1000.000000 
820.9 1002.000000 81.9 % 33-110 
389.1 500.000000 77.8 X 57-102 
393.8 500.000000 78.8 % 59-107 
412.8 500.000000 82.6 % 61-109 
406.7 500.000000 81.3 X 42-131 
406.9 500.000000 81.4 X 55-119 
401.9 500.000000 80.4 % 59-103 
409.1 500.000000 81.8 X 63-108 
419.5 500.000000 83.9 X 40-122 
771.8 1000.000000 77.2 X 20-95 
378.4 500.000000 75.7 X 57-104 
674.7 1000.000000 67.5 X 10-82 
460.5 502.500000 91.6 X 37-102 
462.6 500.000000 92.5 X 59-111 

Parameter/Test Description 

I 

Acenaphthene 
Acenaphthylene 
Anthracene 
BenzoCb)fluoranthene 
BenzoC k)fIuoranthene 
BenzoC a)anth racene 
BenzoCa)pyrene 
BenzoCghi)perylene 
Chrysene 
DibenzoCa,hjanthracene 
Fluoranthene 
Fluorene 
IndenoO ,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

MS Matrix Spike V173720B 909366-1 08/25/1999 0514 

I 
Parameter/Test Description 

e 

c 

I 
I 

cenaphthene 
Acenaphthylene 
Anthracene 
enzoC b)fIuoranthene 
enzoc k)fIuoranthene 
enzoC a)anth racene 

QC Result QC Result True Value Orig. Value Calc. Result * Limits 

636.5 1000.000000 ND 63.6 % 10-92 
901.46 1000.000000 ND 90.1 X 11-127 
762.8 1002.000000 ND 76.1 X 33-110 
418.7 500.000000 ND 83.7 X 57-102 
429.7 500.000000 ND 85.9 X 59-107 
441.2 500.000000 ND 88.2 % 61-109 

Page 34 
* %=% REC, R=RPD, A=ABS Diff., D=% Diff. 

The analytical results. Opinions or interpretations contained in this report are based upon information and material supplied by the client for wnose exclusive and confidential use this report has been made. TTie analytical results, opinions or interpreta tions 

expressed represent the best judgment of Core Laborat ones, core Laboratones. nowever. makes no warranty or representation, express or implied, of any type, and expressly disclaims same as to the productivity, proper operations or profitableness of 

any oil. gas. coa! ot other muwai. property, we* or sano in connection with which such report ts used or relied upon tor any reason whatsoever. This report shall not be reproduced, m whole or in part, withoul the wntten approval Of Core Laboratones. 



C O R E LABORATORIES 

Job Number.: 909264 
Q U A L I T Y C O N T R O L R E S U L T S 

Report Date.: 08/26/99 

CUSTOMER: Marathon Oi I Company PROJECT: MOC - Bertha Barber ATTN: Mr. Paul Peacock 

QC Type Descript ion Reag. Code Lab ID D i l u t i on Factor Date Time 

MS Matrix Spike V173720B 909366-1 08/25/1999 0514 

Parameter/Test Descript ion QC Result QC Result True Value Or ig . Value Calc. Result * Limits 

Benzo(a)pyrene 456.7 500.000000 ND 91.3 % 42-131 
BenzoCghi)peryIene 457.3 500.000000 ND 91.5 X 55-119 
Chrysene 438.0 500.000000 ND 87.6 X 59-103 
D i benzoC a,h)anth racene 454.3 500.000000 ND 90.9 X 63-108 
Fluoranthene 460.9 500.000000 ND 92.2 X 40-122 
Fluorene 645.1 1000.000000 ND 64.5 X 20-95 
Indenod ,2,3-cd)pyrene 427.2 500.000000 ND 85.4 % 57-104 
Naphthalene 525.9 1000.000000 ND 52.6 X 10-82 
Phenanthrene 396.9 502.500000 ND 79.0 X 37-102 
Pyrene 479.5 500.000000 ND 95.9 X 59-111 

I MSD Matrix Spike Duplicate V173720B 909366-1 08/25/1999 0557 

Parameter/Test Descript ion QC Result QC Result True Value Oric j . Value Calc. Result * Limits 

Acenaphthene 801.8 636.5 1000.000000 ND 80.2 % 10-92 
23.0 R 30 

Acenaphthylene 975.43 901.46 1000.000000 ND 97.5 % 11-127 
7.9 R 30 

Anthracene 904.8 762.8 1002.000000 ND 90.3 % 33-110 
17.0 R 30 

Benzo(b)fluoranthene 481.1 418.7 500.000000 ND 96.2 % 57-102 
13.9 R 30 

BenzoC k)fIuoranthene 488.1 429.7 500.000000 ND 97.6 % 59-107 
12.7 R 30 

BenzoC a)anthracene 493.7 441.2 500.000000 ND 98.7 % 61-109 
11.2 R 30 

BenzoCa)pyrene 515.2 456.7 500.000000 ND 103.0 % 42-131 
12.0 R 30 

BenzoCghi)perylene 506.6 457.3 500.000000 ND 101.3 % 55-119 
10.2 R 30 

Chrysene 488.6 438.0 500.000000 ND 97.7 % 59-103 
10.9 R 30 

D i benzoC a,h}anthracene 509.9 454.3 500.000000 ND 102.0 % 63-108 
11.5 R 30 

Fluoranthene 489.6 460.9 500.000000 ND 97.9 % 40-122 
I 6.0 R 30 
Fluorene 760.6 645.1 1000.000000 ND 76.1 % 20-95 

I 16.4 R 30 
Indenod ,2,3-cd)pyrene 466.8 427.2 500.000000 ND 93.4 X 57-104 

8.9 R 30 
[Naphthalene 538.1 525.9 1000.000000 ND 53.8 % 10-82 

2.3 R 30 
Phenanthrene 473.0 396.9 502.500000 ND 94.1 % 37-102 

17.5 R 30 
•Pyrene 527.5 479.5 500.000000 ND 105.5 % 59-111 

1 9.5 R 30 

I 
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* %=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 
The unary!Ical results, opinions or interpretations contained in this report are based upon information and matenal supplied by the client for whose exclusive and confidential use this report has been made. The anaiytcai results, opinions or interpreta lions 

expressed represent Ihe best judgment of Core Laboratones. Core Laboratories, however, makes no warranty or representation, express or implied, ot any type, and expressly disclaims same as 10 the productivity, proper operations or profitableness ot 

any oil. gas, coal or other mineral, property, well or sand in connection wan which such report is used or relied upon for any reason whatsoever. This report shall not be reproduced, in whole or m part, without the wntten approval ot Core Laboratories. 



C O R E LABORATORIES 

QUAL 
Job Number.: 909264 

I T Y CONTROL R E S U L T S 
Report Date.: 08/26/99 

CUSTOMER: Hi srathon o i l Company PROJECT: MOC - Bertha Barber ATTN; Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

Test Method Batch • 45048 Analyst...: weh 
Method Description.: Volatile Organic Compounds : ug/L 

Analyst...: weh 

MS Matrix Spike CLPVOAMS2 909162-1 lllllllllllllfll 08/18/1999 0235 

Parameter/Test Description 

Benzene 
Chlorobenzene 
1,1-Dichloroethene 
Toluene 
Trichloroethene 

QC Result 

48.30 
48.79 
47.17 
49.55 
45.38 

QC Result True Value Orig. Value Calc. Result * Limits 

50 ND 96.6 % 67-130 
50 ND 97.6 % 74-116 
50 ND 94.3 % 51-141 
50 1.16 96.8 % 75-114 
50 ND 90.8 % 72-114 

MSD Matrix Spike Duplicate CLPV0AMS2 909162-1 10 08/18/1999 0306 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limi ts 
Benzene 49.19 48.30 50 ND 98.4 X 67-130 

Chlorobenzene 49.01 48.79 50 ND 
1.8 
98.0 

R 
X 
30 
74-116 

1,1-Dichloroethene 47.80 47.17 50 ND 
0.4 
95.6 

R 
% 
30 

51- 141 

Toluene 49.82 49.55 50 1.16 
1.3 

• 97.3 
R 
% 
30 
75-114 

Trichloroethene 47.10 45.38 50 ND 
0.5 
94.2 

R 
% 
30 
72-114 

3.7 R 30 

MS Matrix Spike CLPVOAMS2 909165-1 10 08/18/1999 0408 

Parameter/Test Description 

Benzene 
Chlorobenzene 
1,1-Dichloroethene 
Toluene 
Trichloroethene 

QC Result 

88.38 
48.18 
47.11 
51.35 
44.56 

QC Result True Value Orig. Value Calc. Result * Limits 

50 40.98 94.8 X 67-130 
50 ND 96.4 % 74-116 
50 ND 94.2 % 51-141 
50 3.83 95.0 X 75-114 
50 ND 89.1 X 72-114 

MSD Matrix Spike Duplicate CLPV0AMS2 909165 1 10 

Parameter/Test Description 

08/18/1999 0439 

QC Result 

Benzene 90.06 

Chlorobenzene 50.16 

1,1-Dichloroethene 46.92 

Toluene 52.73 

Trichloroethene 46.83 

QC Result True Value Orig. Value Calc. Result * Limits 

88.38 50 40.98 98.2 X 67-130 
1.9 R 30 

48.18 50 ND 100.3 % 74-116 
4.0 R 30 

47.11 50 ND 93.8 X 51-141 
0.4 R 30 

51.35 50 3.83 97.8 X 75-114 
2.7 R 30 

44.56 50 ND 93.7 X 72-114 
5.0 R 30 

Page 36 
* X=% REC, R=RPD, A=ABS Diff., D=X Diff. 
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C O R E LABORATORIES 

Job Number.: 909264 
QUALITY CONTROL R E S U L T S 

Report Date.: 08/26/99 

CUSTOMER: Mi jrathon Oil Company PROJECT: MOC - Bertha Barber ATTN: Mr. Paul Peacock 
QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

MB Method Blank • • • 08/18/1999 0843 | 
Parameter/Test Description 

Acrylonitrile 
Isopropylbenzene 
D i chIorodi fIuoromethane 
tert-Butyl methyl ether (MTBE) 
1,1,1,2-Tetrachloroethane 
1,2,3 -T r i chIoropropane 
Bromobenzene 
Dibromomethane 
1,4-Dichlorobenzene 
1,3-Dichlorobenzene 
1,2-Oichlorobenzene 
1,2-Dibromoethane (EDB) 
1,2-D i bromo-3-chloropropane 
Trichlorofluorornethane 
1,2,4-Trichlorobenzene 
2-Chloroethylvinyl ether 
m&p-Xylenes 
o-Xylene 

1,2,4-Trimethylbenzene 
Acrolein 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
Carbon disulfide 
Carbon tetrachloride 
D i bromochIoromethane 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
1.1- Dichloroethane 
1.2- Dichloroethane 
1.1- Dichloroethene 
trans-1,2-Dichloroethene 
ci s-1,2-D i chloroethene 
1.2- Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
Methylene chloride 
4-Methyl-2-pentanone (MIBK) 
Styrene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1.1.1- Trichloroethane 
1.1.2- Trichloroethane 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 

QC Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

QC Result True Value Orig. Value Calc. Result * Limits 

Page 37 
, „ * *=% REC, R=RPD, A=ABS Diff., D=X Diff. 
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C O R E LABORATORIES 

Q U A L I T Y 
Job Number.: 909264 

CONTROL R E S U L T S 
Report Date.: 08/26/99 

CUSTOMER: Marathon Oil Company PROJECT: MOC - Bertha Barber ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

MB Method Blank 08/18/1999 0843 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Xylenes (total) ND 

I LCS Laboratory Control Sample CLPVOAMS2 08/18/1999 0914 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 47.47 50 94.9 % 67-130 
Chlorobenzene 48.80 50 97.6 % 74-116 
1,1-Dichloroethene 48.52 50 97.0 % 51-141 
Toluene 48.17 50 96.3 % 75-114 
Trichloroethene 46.27 50 92.5 % 72-114 

MS Matrix Spike CLPVOAMS2 909244-2 08/18/1999 1121 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 48.91 50 2.42 93.0 % 67-130 
Chlorobenzene 48.32 50 ND< 96.6 % 74-116 
1,1-D i chIoroethene 46.51 50 ND 93.0 % 51-141 
Toluene 47.66 50 ND 95.3 % 75-114 
Trichloroethene 45.84 50 ND 91.7 % 72-114 

MSD Matrix Spike Duplicate CLPVOAMS2 909244-2 08/18/1999 1153 

Parameter/Test Description QC Result QC Result True Value Orig . Value Calc. Result * Limits 

Benzene 49.36 48.91 50 2.42 93.9 % 67-130 
0.9 R 30 

Chlorobenzene 48.38 48.32 50 ND 96.8 % 74-116 
0.1 R 30 

1,1-Dichloroethene 47.74 46.51 50 ND 95.5 % 51-141 
2.6 R 30 

Toluene 48.53 47.66 50 ND 97.1 % 75-114 
1.8 R 30 

Trichloroethene 45.70 45.84 50 ND 91.4 % 72-114 
0.3 R 30 

Test Method : EPA 8260B : 45057 Analyst...: weh 
Method Description.: Volatile Organic Compounds 

MB Method Blank 08/18/1999 0818 

Parameter/Test Description 

1.3- D i chIorobenzene 
1.4- D i chIorobenzene 
m&p-Xylenes 
o-Xylene 
1,2,4-Trimethylbenzene 

QC Result 

ND 
ND 
ND 
ND 
ND 

QC Result True Value Orig. Value Calc. Result * Limits 
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* %=% REC, R=RPD, A=ABS Diff., D=% Diff. 

Tha analytical results, opinions or interpretation* contained in this report are based upon information and material supplied by the client for whose exclusive and confidential use this report has been made. The analytical results, opinions or interpreta tions 

expressed represent tne best judgment of Cora Laboratories. Core Laboratories, however, makes no warranty or representation, express or implied, of any type, and expressly disclaims same as to the productivity, proper operations or profitableness of 

any OH. gas. coal or other mineral, property, well or sand in connection with which such report is used or relied upon for any reason whatsoever. This report shall not be reproduced, tn whole or bn part, without the wntten approval of Core Laboratories. 



C O R E LABORATORIES 

Q U A L I T Y C O N T R O L R E S U L T S 
Job Number.: 909264 Report Date.: 08/26/99 

CUSTOMER: Marathon Oil Company PROJECT: MOC - Bertha Barber ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

MB Method Blank 08/18/1999 0B18 

Parameter/Test Description QC Result 

Isopropylbenzene ND 
D i chIorodifIuoromethane ND 
Dibromomethane ND 
Bromobenzene ND 
1,2,3-Trichloropropane ND 
1,1,1,2-Tetrachloroethane ND 
tert-Butyl methyl ether (MTBE) ND 
Acrylonitrile ND 
Acrolein ND 
Tri chlorofluoromethane ND 
1,2-Dibromo-3-chloropropane ND 
2-Chloroethylvinyl ether ND 
1,2-Dibromoethane (EDB) ND 
1,2,4-Trichlorobenzene ND 
1,2-D i ch I orobenzene ND 
Acetone ND 
Benzene ND 
Bromodichloromethane ND 
Bromoform ND 
Bromomethane ND 
2-Butanone ND 
Carbon disulfide ND 
Carbon tetrachloride ND 
D i bromochIoromethane ND 
Chlorobenzene ND 
Chloroethane ND 
Chloroform ND 
Chloromethane ND 
1,1-Dichloroethane ND 
1,2-Dichloroethane ND 
1,1-Dichloroethene ND 
t rans-1,2-D i chIoroethene ND 
cis-1,2-Dichloroethene ND 
1,2-Dichloropropane ND 
cis-1,3-Dichloropropene ND 
trans-1,3-Dichloropropene ND 
Ethylbenzene ND 
2-Hexanone ND 
Methylene chloride ND 
4-Methyl-2-pentanone (MIBK) ND 
Styrene ND 
1,1,2,2-Tetrachloroethane ND 
Tetrachloroethene ND 
Toluene ND 
1,1,1-Trichloroethane ND 
1,1,2-Trichloroethane ND 
Trichloroethene ND 
Vinyl acetate ND 
Vinyl chloride ND 
Xylenes (total) ND 

QC Result True Value Orig. Value Calc. Result * Limits 
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* %=% REC, R=RPD, A=ABS Diff., D=% Diff. 
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C O R E LABORATORIES 

Job Number.: 909264 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 08/26/99 

CUSTOMER : MJ irathon Oil Company PROJECT: MOC - Bertha Barber ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

1 MSD Matrix Spike Duplicate CLPVOAMS2 909164-1 10 08/19/1999 0210 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 45.45 47.88 50 1.54 87.8 % 67-130 
5.2 R 30 

Chlorobenzene 44.05 46.60 50 ND 88.1 % 74-116 
5.6 R 30 

1,1-Dichloroethene 44.54 45.07 50 ND 89.1 % 51-141 

Toluene 
1.2 R 30 

Toluene 44.85 48.02 50 1.82 86.1 % 75-114 
6.8 R 30 

Trichloroethene 43.16 46.33 50 ND 86.3 % 72-114 
7.1 R 30 

NB Method Blank 08/19/1999 0925 

Parameter/Test Description QC Result 

1,2,4-Trichlorobenzene ND 
m&p-Xylenes ND 
o-Xylene ND 
1,2,4-Trimethylbenzene ND 
I sopropyIbenzene ND 
1,2-Dibromoethane (EDB) ND 
Dichlorodifluoromethane ND 
Dibromomethane ND 
tert-Butyl methyl ether (MTBE) ND 
Bromobenzene ND 
1,2-Dibromo-3-chloropropane ND 
1,2,3-Trichloropropane ND 
1,1,1,2-Tetrachloroethane ND 
Acrylonitrile ND 
Acrolein ND 
2-Chloroethylvinyl ether ND 
Trichlorofluorornethane ND 
1,4-0 i chIorobenzene ND 
1,3-Dichlorobenzene ND 
1,2-Dichlorobenzene ND 
Acetone ND 
Benzene ND 
Bromodi ch I oromethane ND 
Bromoform ND 
Bromomethane ND 
2-Butanone ND 
Carbon disulfide ND 
Carbon tetrachloride ND 
D i bromochIoromethane ND 
Chlorobenzene ND 
Chloroethane ND 
Chloroform ND 
Chloromethane ND 
1,1-Dichloroethane ND 
1,2-Dichloroethane ND 
1,1-D i chIoroethene ND 
trans-1,2-Dichloroethene ND 
cis-1,2-Dichloroethene ND 

QC Result True Value Orig. Value Calc. Result * Limits 

Page 41 
* %=% REC, R=RPD, A=ABS Diff., D=% Diff. 

The analytical: results, opinions or interpretations contained in this repon are based upon information and material supplied by the Client for whose exclusive and confidential use this report has been made. The analytical results, opinions or interpreta lions 

expressed represent the best judgment ol Core Laboratones. Core Laboratories, however, makes no warranty or representation, express or implied, of any type, and expressly disclaims same as to tne productivity, proper operations or profitableness of 

any oil. gas. coal or other rmneral. property, well or sand in connection with which such report Is used or relied upon for any reason whatsoever. This report shall not be reproduced, m whole or in part, without the wntten approval of Core Laboratones. 



C O R E LABORATORIES 

Q U A L I T Y C O N T R O L R E S U L T S 
Job Number.: 909264 Report Date.: 08/26/99 

CUSTOMER: Marathon Oi l Company PROJECT: MOC - Bertha Barber ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID D i l u t i on Factor Date Time 

MB Method Blank 08/19/1999 Q925 

Parameter/Test Descript ion QC Result 

1,2-Dichloropropane ND 
c i s-1,3-D i chIoropropene ND 
t rans-1,3-D i chIoropropene ND 
Ethylbenzene ND 
2-Hexanone ND 
Methylene chlor ide ND 
4-Methyl-2-pentanone (MIBK) ND 
Styrene ND 
1,1,2,2-Tetrachloroethane ND 
Tetrachloroethene ND 
Toluene ND 
1,1,1-T r i chIoroethane ND 
1,1,2-Trichloroethane ND 
Trichloroethene ND 
Vinyl acetate ND 
Vinyl chlor ide ND 
Xylenes ( t o t a l ) ND 

QC Result True Value Or ig . Value Calc. Result * Limits 

| LCS Laboratory Control Sample CLPVOAMS2 08/19/1999 0956 

Parameter/Test Descript ion QC Result QC Result True Value Or ig . Value Calc. Result * Limits 

Benzene 48.81 50 97.6 % 67-130 
Chlorobenzene 48.22 50 96.4 % 74-116 
1,1-Dichloroethene 48.29 50 96.6 % 51-141 
Toluene 49.12 50 98.2 % 75-114 
Trichloroethene 48.89 50 97.8 % 72-114 

Page 42 
* %=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 

Tne analytical results, opinions or interpretations contained in this report are based upon information and matenal suppMd by the dient for wnose exclusive and confidential use this report has been made. The analytical results, opinions or interpreta tions 

expressed represent tne best judgment of Core Laboratones. Core Laboratones. however, makes no warranty or representation, express or implied, at any type, and expressly disclaims same as to the productivity, proper operations or profitableness ol 

any oil. gas. coal or otner mineral, property, well or sand in connection with which such report is used or relied upon tor any reason whatsoever. This report shall not be reproduced. In whole or m part, without the written approval of Core Laboratories. 



C O R E LABORATORIES 

S U R R O G A T E R E C O V E R I E S R E P O R T 
Job Number.: 909264 Report Date.: 08/26/99 

CUSTOMER: Marathon Ofl Company PROJECT: MOC - Bertha Barber ATTN: Mr. Paul Peacock 

Method . . : Vo la t i l e Organic Compounds : 45048 
. . : 826TCL 

Surrogate Units 

1,2-Dichloroethane-d4 (surrogate) ug/L 

Lab ID Matrix QC Type D i lu t i on Result True Value Percent Recovery Limits Flag Date Time 

909162-1 10 50.68 50.00 101.4 76-120 08/18/1999 0204 
909162-1 MS 10 50.83 50.00 101.7 76-120 08/18/1999 0235 
909162-1 MSD 10 50.62 50.00 101.2 76-120 08/18/1999 0306 
909165-1 10 52.51 50.00 105.0 76-120 08/18/1999 0338 
909165-1 MS 10 52.22 50.00 104.4 76-120 08/18/1999 0408 
909165-1 MSD 10 51.90 50.00 103.8 76-120 08/18/1999 0439 
909264-1 51.45 50.00 102.9 76-120 08/18/1999 0511 
909264-3 53.51 50.00 107.0 76-120 08/18/1999 0542 
909264-4 50.48 50.00 101.0 76-120 08/18/1999 0613 

MB 50.70 50.00 101.4 76-120 08/18/1999 0843 
LCS 51.34 50.00 102.7 76-120 08/18/1999 0914 

909219-1 52.09 50.00 104.2 76-120 08/18/1999 0945 
909244-2 50.94 50.00 101.9 76-120 08/18/1999 1050 
909244-2 MS 51.38 50.00 102.8 76-120 08/18/1999 1121 
909244-2 MSD 51.84 50.00 103.7 76-120 08/18/1999 1153 
909244-1 49.64 50.00 99.3 76-120 08/18/1999 1224 

Surrogate Uni ts 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type D i lu t i on Result True Value Percent Recovery Limits Flag Date Time 

909162-1 10 51.18 50.00 102.4 85-115 08/18/1999 0204 
909162-1 MS 10 52.42 50.00 104.8 85-115 08/18/1999 0235 
909162-1 MSD 10 51.73 50.00 103.5 85-115 08/18/1999 0306 
909165-1 10 52.83 50.00 105.7 85-115 08/18/1999 0338 
909165-1 MS 10 51.66 50.00 103.3 85-115 08/18/1999 0408 
909165-1 MSD 10 51.89 50.00 103.8 85-115 08/18/1999 0439 
909264-1 52.01 . 50.00 104.0 85-115 08/18/1999 0511 
909264-3 51.26 50.00 102.5 85-115 08/18/1999 0542 
909264-4 51.79 50.00 103.6 85-115 08/18/1999 0613 

MB 51.27 50.00 102.5 85-115 08/18/1999 0843 
LCS 51.82 50.00 103.6 85-115 08/18/1999 0914 

909219-1 50.71 50.00 101.4 85-115 08/18/1999 0945 
909244-2 52.11 50.00 104.2 85-115 08/18/1999 1050 
909244-2 MS 52.37 50.00 104.7 85-115 08/18/1999 1121 
909244-2 MSD 52.82 50.00 105.6 85-115 08/18/1999 1153 
909244-1 52.99 50.00 106.0 85-115 08/18/1999 1224 
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Tha analytical results, opinions or interpretations contained in this reoon are based uoon mtonuation and matenal supplied by ihe client 1« whose exclusive and confidential use this report has been made- The analytical results, opinions or interpreta bans 

expressed represent tne best ludgment ol Core Laboratones. Core Laboratories, nowever. makes no warranty or representation, express or implied, of any type, and expressly disclaims same as to the productivity, proper operations or profitableness of 
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C O R E LABORATORIES 

Job Number.: 909264 
S U R R O G A T E R E C O V E R I E S R E P O R T 

Report Date.: 08/26/99 

CUSTOMER: Marathon Oi l Company PROJECT: MOC - Bertha Barber ATTN: Mr. Paul Peacock 

Surrogate Units 

Toluene-d8 ug/L 

Lab ID Matrix QC Type D i l u t i on Result 

909162-1 10 49.99 
909162-1 MS 10 49.90 
909162-1 MSD 10 49.94 
909165-1 10 49.34 
909165-1 MS 10 49.68 
909165-1 MSD 10 49.41 
909264-1 49.53 
909264-3 51.27 
909264-4 50.33 

MB 50.07 
LCS 49.24 

909219-1 49.54 
909244-2 49.80 
909244-2 MS 49.68 
909244-2 MSD 50.60 
909244-1 49.92 

Method : Vo la t i l e Organic Compounds 
Method Code : 826TCL 

True Value Percent Recovery Limits Flag Date Time 

50.00 100.0 85-112 08/18/1999 0204 
50.00 99.8 85-112 08/18/1999 0235 
50.00 99.9 85-112 08/18/1999 0306 
50.00 98.7 85-112 08/18/1999 0338 
50.00 99.4 85-112 08/18/1999 0408 
50.00 98.8 85-112 08/18/1999 0439 
50.00 99.1 85-112 08/18/1999 0511 
50.00 102.5 85-112 08/18/1999 0542 
50.00 100.7 85-112 08/18/1999 0613 
50.00 100.1 85-112 08/18/1999 0843 
50.00 98.5 85-112 08/18/1999 0914 
50.00 99.1 85-112 08/18/1999 0945 
50.00 99.6 85-112 08/18/1999 1050 
50.00 99.4 85-112 08/18/1999 1121 
50.00 101.2 85-112 08/18/1999 1153 
50.00 99.8 85-112 08/18/1999 1224 

Batch : 45057 
Analyst : weh 

Surrogate Units 

1,2-Dichloroethane-d4 (surrogate) ug/L 

Lab ID Matrix 

909264- 7 
909264- 8 
909264- 8 
909264- 8 
909264- 9 
909264- 10 
909296- 1 
909292- 2 
909264- 5 
909263- 1 
909295- 1 

QC Type D i l u t i on Result True Value Percent Recovery Limits 

MB 49.99 50.00 100.0 76-120 
LCS 49.18 50.00 98.4 76-120 

51.40 50.00 102.8 76-120 
53.02 50.00 106.0 76-120 

MS 50.24 50.00 100.5 76-120 
MSD 51.61 50.00 103.2 76-120 

51.57 50.00 103.1 76-120 
51.16 50.00 102.3 76-120 

5 53.53 50.00 107.1 76-120 
5 52.25 50.00 104.5 76-120 
10 48.27 50.00 96.5 76-120 

51.59 50.00 103.2 76-120 
49.47 50.00 98.9 76-120 

Flag Date Time 

08/18/1999 0818 
08/18/1999 0849 
08/18/1999 0920 
08/18/1999 0951 
08/18/1999 1022 
08/18/1999 1053 
08/18/1999 1124 
08/18/1999 1156 
08/19/1999 0129 
08/19/1999 0200 
08/19/1999 0308 
08/19/1999 1227 
08/19/1999 1258 
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C O R E LABORATORIES 

Job Number.: 909264 
S U R R O G A T E R E C O V E R I E S R E P O R T 

Report Date.: 08/26/99 

CUSTOMER: Marathon Oft Company PROJECT: MX - Bertha Barber ATTN: Mr. Paul Peacock 

Surrogate Units 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type Dilution Result 

909264-7 
909264-8 
909264-8 
909264-8 
909264-9 
909264 10 
909296-1 
909292-
909264-
909263-
909295-

True Value Percent Recovery Limits Flag Date Time 

MB 
LCS 

MS 
MSD 

5 
5 
10 

50.96 
51.80 
51.39 
53.37 
51.78 
51.01 
52.54 
54.03 
52.74 
50.08 
51.41 
52.51 
51.83 

50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 

101.9 
103.6 
102.8 
106.7 
103.6 
102.0 
105.1 
108.1 
105.5 
100.2 
102.8 
105.0 
103.7 

85-115 
85-115 
85-115 
85-115 
85-115 
85-115 
85-115 
85-115 
85-115 
85-115 
85-115 
85-115 
85-115 

08/18/1999 0818 
08/18/1999 0849 
08/18/1999 0920 
08/18/1999 0951 
08/18/1999 1022 
08/18/1999 1053 
08/18/1999 1124 
08/18/1999 1156 
08/19/1999 0129 
08/19/1999 0200 
08/19/1999 0308 
08/19/1999 1227 
08/19/1999 1258 

Surrogate Units 

Toluene-d8 ug/L 

Lab ID 

909264-7 
909264-8 
909264-8 
909264-8 
909264-9 
909264-10 
909296-1 
909292-2 
909264-5 
909263-1 
909295-1 

Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time 

MB 
LCS 

MS 
MSD 

5 
5 
10 

50.26 
49.64 
50.13 
49.40 
50.00 
50.33 
49.73 
49.66 
49.60 
53.19 
50.38 
49.95 
50.02 

50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 

100.5 
99.3 

100.3 
98.8 

100.0 
100.7 
99.5 
99.3 
99.2 

106.4 
100.8 
99.9 

100.0 

85-112 
85-112 
85-112 
85-112 
85-112 
85-112 
85-112 
85-112 
85-112 
85-112 
85-112 
85-112 
85-112 

08/18/1999 0818 
08/18/1999 0849 
08/18/1999 0920 
08/18/1999 0951 
08/18/1999 1022 
08/18/1999 1053 
08/18/1999 1124 
08/18/1999 1156 
08/19/1999 0129 
08/19/1999 0200 
08/19/1999 0308 
08/19/1999 1227 
08/19/1999 1258 

Method 
Method Code. 

Volatile Organic Compounds 
826TCL 

Batch : 45124 
Analyst : weh 

Surrogate Uni ts 

1,2-Dichloroethane-d4 (surrogate) ug/L 

Lab ID 

909164-1 
909164-1 
909164-1 
909299-4 

Matrix QC Type Dilution 

MS 
MSD 

10 
10 
10 
40000 

Result 

48.28 
47.64 
48.22 
48.27 

True Value Percent Recovery Limits Flag Date Time 

50.00 
50.00 
50.00 
50.00 

96.6 
95.3 
96.4 
96.5 

76-120 
76-120 
76-120 
76-120 

08/19/1999 0107 
08/19/1999 0139 
08/19/1999 0210 
08/19/1999 0510 
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CORE LABORATORIES 

Job Number.: 909264 
SURROGATE R E C O V E R I E S REPORT 

Report Date.: 08/26/99 

CUSTOMER: Marathon Oil Company PROJECT: MOC - Bertha Barber ATTN: Mr. Paul Peacock 

Surrogate Units 

1,2-Dichloroethane-d4 (surrogate) ug/L 

Lab ID Matrix QC Type Dilution Result 

MB 45.14 
LCS 46.11 

909264-6 48.78 
909264-2 48.60 
909264-5 100 46.38 

Surrogate Units 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type Di lution Result 

909164-1 10 50.18 
909164-1 MS 10 50.52 
909164-1 MSD 10 50.68 
909299-4 40000 48.81 

MB 50.43 
LCS 49.79 

909264-6 51.02 
909264-2 50.59 
909264-5 100 50.56 

Surrogate Units 

Toluene-d8 ug/L 

True Value Percent Recovery Limits Flag Date Time 

50.00 
50.00 
50.00 
50.00 
50.00 

50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 

90.3 
92.2 
97.6 
97.2 
92.8 

76-120 
76-120 
76-120 
76-120 
76-120 

08/19/1999 0925 
08/19/1999 0956 
08/19/1999 1027 
08/19/1999 1058 
08/19/1999 1132 

True Value Percent Recovery Limits Flag Date Time 

100.4 
101.0 
101.4 
97.6 
100.9 
99.6 

102.0 
101.2 
101.1 

85-115 
85-115 
85-115 
85-115 
85-115 
85-115 
85-115 
85-115 
85-115 

08/19/1999 0107 
08/19/1999 0139 
08/19/1999 0210 
08/19/1999 0510 
08/19/1999 0925 
08/19/1999 0956 
08/19/1999 1027 
08/19/1999 1058 
08/19/1999 1132 

Lab ID 

909164-1 
909164-1 
909164-1 
909299-4 

909264-6 
909264-2 
909264-5 

Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time 

MS 
MSD 

MB 
LCS 

10 
10 
10 
40000 

100 

49.83 
50.22 
50.40 
49.71 
50.15 
50.60 
50.20 
50.70 
50.13 

50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 

99.7 
100.4 
100.8 
99.4 

100.3 
101.2 
100.4 
101.4 
100.3 

85-
85-
85-
85-
ss-
ss-
85-
85-
85-

112 
112 
112 
112 
112 
112 
112 
112 
112 

08/19/1999 0107 
08/19/1999 0139 
08/19/1999 0210 
08/19/1999 0510 
08/19/1999 0925 
08/19/1999 0956 
08/19/1999 1027 
08/19/1999 1058 
08/19/1999 1132 
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C O R E LA B O R A TORI ES 

S U R R O G A T E R E C O V E R I E S R E P O R T 
Job Number.: 909264 Report Date. : 08/26/99 

CUSTOMER: Marathon Oi l Company PROJECT: MOC - Bertha Barber ATTN: Mr. Paul Peacock 

. . : Polynuclear Aromatic Hydrocarbons-HPLC : 45231 

. . : 8310 

Surrogate Units 

1-FIuoronaphthaIene ug/L 

Lab ID Matrix QC Type D i lu t ion Result True Value Percent Recovery Limits Flag Date Time 

MB 430.2 1000 43.0 10-74 08/20/1999 2141 
LCS 233.8 1000 23.4 10-74 08/20/1999 2223 

909264-1 311.3 1000 31.1 10-74 08/20/1999 2305 
909264-3 506.1 1000 50.6 10-74 08/21/1999 0030 
909264-4 541.6 1000 54.2 10-74 08/21/1999 0112 
909264-5 573.5 1000 57.4 10-74 08/21/1999 0154 
909264-6 539.7 1000 54.0 10-74 08/21/1999 0237 
909264-7 276.7 1000 27.7 10-74 08/21/1999 0319 
909264-8 553.5 1000 55.4 10-74 08/21/1999 0401 
909264-9 569.6 1000 57.0 10-74 08/21/1999 0526 
909264-10 492.3 1000 49.2 10-74 08/21/1999 0608 
909313-2 248.1 1000 24.8 10-74 08/21/1999 0651 
909313-2 MS 350.0 1000 35.0 10-74 08/21/1999 0733 
909313-2 MSD 334.3 1000 33.4 10-74 08/21/1999 0815 
909318-1 188.9 1000 18.9 10-74 08/21/1999 0858 
909318-2 201.6 1000 20.2 10-74 08/21/1999 0940 
909319-1 161.8 1000 16.2 10-74 08/21/1999 1022 
909270-25 10 ND 1000 0.0 10-74 X 08/21/1999 1104 
909270-25 10 ND 1000 0.0 10-74 X 08/21/1999 1147 

Surrogate Units 

Terphenyl-d14 ug/L 

Lab ID Matrix QC Type D i lu t i on Result True Value Percent Recovery L imi ts Flag Date Time 

MB 1082.4 1000 108.2 56-122 08/20/1999 2141 
LCS 860.6 1000 86.1 56-122 08/20/1999 2223 

909264-1 571.9 1000 57.2 56-122 08/20/1999 2305 
909264-3 764.7 1000 76.5 56-122 08/21/1999 0030 
909264-4 1698.7 1000 169.9 56-122 X 08/21/1999 0112 
909264-5 1489.0 1000 148.9 56-122 X 08/21/1999 0154 
909264-6 1772.7 1000 177.3 56-122 X 08/21/1999 0237 
909264-7 564.6 1000 56.5 56-122 08/21/1999 0319 
909264-8 975.5 1000 97.5 56-122 08/21/1999 0401 
909264-9 830.8 1000 83.1 56-122 08/21/1999 0526 
909264-10 792.6 1000 79.3 56-122 08/21/1999 0608 
909313-2 671.3 1000 67.1 56-122 08/21/1999 0651 
909313-2 MS 852.2 1000 85.2 56-122 08/21/1999 0733 
909313-2 MSD 635.6 1000 63.6 56-122 08/21/1999 0815 
909318-1 766.4 1000 76.6 56-122 08/21/1999 0858 
909318-2 715.4 1000 71.5 56-122 08/21/1999 0940 
909319-1 700.7 1000 70.1 56-122 08/21/1999 1022 
909270-25 10 99.3 1000 9.9 56-122 X 08/21/1999 1104 
909270-25 10 176.9 1000 17.7 56-122 X 08/21/1999 1147 
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C O R E L A B O R A T O R I E S 

S U R R O G A T E R E C O V E R I E S R E P O R T 
Job Number.: 909264 Report Date.: 08/26/99 

CUSTOMER: Marathon OU Company PROJECT: MOC - Bertha Barber ATTN: Mr. Paul Peacock 

. . . : Polynuclear Aromatic Hydrocarbons-HPLC Batch . . . . : 45399 

. . . : 8310 

Surrogate Units 

1-Fluoronaphthalene ug/L 

Lab ID Matrix QC Type D i l u t i on Result 

MB 434.1 
LCS 605.4 

909264-2 423.3 
909333-1 4504.3 
909333-2 495 4 
909333-3 435 4 
909333-4 724.6 
909333-5 2070.1 
909333-6 672.3 
909333-7 1643.3 
909333-8 1474.9 
909333-9 794 9 
909333-10 1695.6 
909427-1 502.7 
909427-2 469.0 
909366-1 354.I 
909366-1 MS 455.9 
909366-1 MSD 456.2 

True Value Percent Recovery Limits Flag Date Time 

1000 43.4 10-74 08/24/1999 1715 
1000 60.5 10-74 08/24/1999 1758 
1000 42.3 10-74 08/24/1999 1840 
1000 450.4 10-74 X 08/24/1999 1922 
1000 49.5 10-74 08/24/1999 2004 
1000 43.5 10-74 08/24/1999 2047 
1000 72.5 10-74 08/24/1999 2129 
1000 207.0 10-74 X 08/24/1999 2211 
1000 67.2 10-74 08/24/1999 2254 
1000 164.3 10-74 X 08/24/1999 2336 
1000 147.5 10-74 X 08/25/1999 0018 
1000 79.5 10-74 X 08/25/1999 0101 
1000 169.6 10-74 X 08/25/1999 0225 
1000 50.3 10-74 08/25/1999 0307 
1000 46.9 10-74 08/25/1999 0350 
1000 35.4 10-74 08/25/1999 0432 
1000 45.6 10-74 08/25/1999 0514 
1000 45.6 10-74 08/25/1999 0557 

Surrogate Wnits 

Terphenyl-d14 ug/L 

Lab ID Matrix QC Type D i l u t i on Result 

MB 819.8 
LCS 855.5 

909264-2 609.9 
909333-1 821.4 
909333-2 909.4 
909333-3 865.8 
909333-4 926.7 
909333-5 943.5 
909333-6 910.9 
909333-7 929.8 
909333-8 857.5 
909333-9 876.1 
909333-10 867.5 
909427-1 677.2 
909427-2 833.2 
909366-1 831.5 
909366-1 MS 848.0 
909366-1 MSD 954.3 

True Value Percent Recovery Limits Flag Date Time 

1000 82.0 56-122 08/24/1999 1715 
1000 85.5 56-122 08/24/1999 1758 
1000 61.0 56-122 08/24/1999 1840 
1000 82.1 56-122 08/24/1999 1922 
1000 90.9 56-122 08/24/1999 2004 
1000 86.6 56-122 08/24/1999 2047 
1000 92.7 56-122 08/24/1999 2129 
1000 94.3 56-122 08/24/1999 2211 
1000 91.1 56-122 08/24/1999 2254 
1000 93.0 56-122 08/24/1999 2336 
1000 85.8 56-122 08/25/1999 0018 
1000 87.6 56-122 08/25/1999 0101 
1000 86.8 56-122 08/25/1999 0225 
1000 67.7 56-122 08/25/1999 0307 
1000 83.3 56-122 08/25/1999 0350 
1000 83.2 56-122 08/25/1999 0432 
1000 84.8 56-122 08/25/1999 0514 
1000 95.4 56-122 08/25/1999 0557 
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rpjsckl Job Sample Receipt Checklist Report V2 
08/18/99 

Job Number : 909264 Location.: 57211 Customer Job 10 : Job Check List Date.: 08/18/99 
Project Number.: 96000703 Project Description.: MOC - Bertha Barber Project Manager : Ipa 
Customer : Marathon Oil Company Contact.: Mr. Paul Peacock 

Questions ? (Y/N) Comments 

Chain-of-Custody Present? Y 

Custody seal on shipping container? N 

. . . I f "yes", custody seal intact? 

Custody seals on sample containers? 

. . . I f "yes", custody seal intact? 

Samples chilled? N 

Temperature of cooler acceptable? (4 deg C +/- 2). 

Samples received intact (good condition)? Y 

Volatile samples acceptable? (no headspace) Y 

Correct containers used? Y 

Adequate sample volume provided? Y 

Samples preserved correctly? Y 

Samples received within holding-time? Y 

Agreement between COC and sample labels? Y 

Additional MW7,MW11 TDS/Cl BOTTLES OPENED IN TRANSIT. 

Comments ,[ SUBSAMPLED FROM PNA BOTTLE 

Sample Custodian Signature. 1 
Page 1 
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C O R E L A B O R A T O R I E S 

QUALITY ASSURANCE FOOTER 

METHOD REFERENCES 

1. EPA SW-846, Test Methods for Evaluating Solid Waste Update I, IIA, HB, III 
2. Standard Methods for the Examination of Water and Wastewater, 18"1 Edition 
3. EPA 600/4-79-020, Methods of Chemical Analysis for Waters and Wastes, March 1983 
4. Federal Register, Friday, October 26,1984 (40 CFR Part 136) 
5. American Society for Testing and Materials, Volumes 5.01, 5.02, 5.03,11.01,11.02,11.03,11.04 
6. EPA Methods for Environmental Samples 

COMMENTS 

All methods of chemical analysis have a statistical uncertainty associated with the results. Unless otherwise indicated, the data in this report are 
within the limits of uncertainty as specified in the referenced method. Quality Control acceptance criteria are based either on actual laboratory 
performance or on limits specified in the referenced method. The date and time of analysis indicated on the QA report may not reflect the actuai 
time of analysis for QC samples. All data are reported on an "as received" basis unless otherwise indicated. Data reported in the QA report may 
be lower than sample data due to dilution of samples into the calibration range ofthe analysis. Sample concentration for solid samples are 
calculated on an as received (wet) basis. Unless otherwise indicated, volatiles by gas chromatography (GC) are reported from a single column. 
Volatile analysis by GC on low level soil extractions are conducted at room temperature. 

FLAGS, FOOTNOTES AND ABBREVIATIONS (as needed) 

NA = Not Analyzed ND = Not detected at a value greater than the reporting limit 
N/A = Not applicable NC = Not calculable due to values lower than the reporting limit 
ug/L = Micrograms per liter mg/L = Milligrams per liter 
ug/Kg = Micrograms per kilogram mg/kg = Milligrams per kilogram 
U = Undetected 
J = Indicates value is > MDL, but < Reporting Limit 
B = Analyte was detected in the method blank analyzed with this sample. 
D = Surrogate recoveries are not calculated due to sample dilution. 
X = Surrogate recovery is outside quality control limits. 
Y = Spike or spike duplicate recovery is outside quality control limits. 
Z = Relative percent difference for a spike and spike duplicate is outside quality control limits. The precision of the method was 

impacted by matrix. 
A = Indicates value is above QC acceptance criteria. 

QC SAMPLE IDENTIFICATIONS 

MB = Method Blank SB = Storage Blank 
RB = Reagent Blank EB = Extraction Blank 
PB = Preparation Blank CALB = Calibration Blank 
MD - Method Duplicate RS = Reference Standard 
LCS = Laboratory Control Sample LCSD = Laboratory Control Sample Duplicate 
MS = Matrix Spike MSD = Matrix Spike Duplicate 
ICB = Initial Calibration Blank CCB = Continuing Calibration Blank 
ICV = Initial Calibration Verification ICB = Initial Calibration Blank 
PDS = Post Digestion Spike SS = Surrogate Spike 
ISA = Interference Check standard "A" ISB = Interference Check Standard "B" 
ISCAB = Interference Check Sample AB MSA = Method of Standard Additions 
CAL = Calibration standard SD = Serial Dilution 
MST = TCLP Matrix Spike MSQ = TCLP Matrix Spike Duplicate 
PST = TCLP Post Digestion Spike LCT = TCLP Laboratory Control Sample 

SUBCONTRACTED LABORATORY LOCATIONS 

CORE Laboratories: Anaheim, California *AN 
Casper, Wyoming *CA 
Houston, Texas (Env) *HE 
Other (Detailed in Case Narrative) *XX 

Aurora, Colorado 
Corpus Christi, Texas 
Houston, Texas (Pet) 

*AU 
*CC 
*HP 

CORE-Valparaiso 
2400 Cumberland Dr 
Valparaiso, IN 46383 

VPQ0140 
Revision 000 

Effective 6/16/99 



Appendix D 

Monitoring Well Construction Details 



Eompany Drilled lot". 

1 MARATHON OIL CO. Monument Type 
RHINO ENVIRONME^SERVICES, INC. M o n j t o r W e | | D i a g r a m 1 Locauon: 

P BERTHA BARBER 

Monument Type 
RHINO ENVIRONME^SERVICES, INC. M o n j t o r W e | | D i a g r a m 1 Locauon: 

P BERTHA BARBER 
Job Number: 

RH99-AH20 
Installation Date: 

8-3-99 
Monitor Well Number 

MW-6 
Depth: 

L 50 FEET 
Bore Size: 

7.5 INCHES 
Casino Size: 

2INCH PVC 
Casing Elevation: 

2.17 AGS 
Saeen Size: 

.010 
Too ol Witer Elevation: 

.^.USFFFT 

Top of Casing 

-y? i./s' 

r to 4-1/2" 

I 
I 
I 
I 

Locking Monitor Woil Cop 

Cement Pad 

( 25.5' ) 
• Depth to Top of 

Bentonite Plug 

( 27' ) 
Depth to Top of 

ni ter Poek 

* 8157 



any Drilled lor: 

fA<\RATH0N O I L CO. 
Location: 

BERTHA BARBER 

RHINO ENVIRONMENTAL SERVICES, INC. 
1 (800) 762-0241 

Drilling Log 
Well/Bore Number: 

MW-6 
Oate Drilled: 

8-3-99 
Driller 

L.R. 
Uing Method: 

IOLLOW STEM AUGER 
Depth ot Boring: 

50 FEET 
Depth ol Well: 

45 FEET 
Length ol Casing: 

32.17 FEET 
Length ol Saeen: 

15 FEET 
s Diameter: 

.5 INCH 
Casing Diameter: 

2 INCH 
Saeen Diameter 

2 INCH 
Slot Size: 

.010 
Weil Material: 

2" SCH 40 PVC 

10 

RED GRAY SAND VERY FINE 
TOP SOIL 

LIGHT PINK SANDY CALICHE 

_L5_ 

20 

25 

JL0_ 

HARD SANDY CALICHE 

RED SAND VERY SILTY 
SOME SANDSTONE 

CALICHE WITH LIMESTONE 8 SAND 

35 

40 

45 

-50— 

55 

60 

65 

70 

75 

80 

85 

90 

95 

100 

105 

TOP OF STATIC WATER 

TD AT 50 FEET 

CONTINUOUS 
CORE 

CEMENT BACK TO 
SURFACE 

BACKFILL WITH 
CUTTINGS 

CEMENT PLUG 
BENTONITE PLUG 

12-20 SAND FILTER 
!' PACK 

TD AT 50 FEET 

* 6165 



fcCompany Drilled lor: 

1 MARATHON OIL CO. 
Monument Type 

RHINO ENviRONmrf̂ sERvicEs. INC. M o n j t o r W e | | Diagram 1 Location: 

1 BERTHA BARBER 

Monument Type 
RHINO ENviRONmrf̂ sERvicEs. INC. M o n j t o r W e | | Diagram 1 Location: 

1 BERTHA BARBER 
Job Number: 

RH99-AH20 
Installation Date: 

8-4-99 
Monitor Well Number: 

MW-7 
Depth: 

49 FEET 
Bote Sjze: 

7.5 INCH 
Casing Size: no Size: 

2 INCH PVC 
Casin9?r$T AGS 

Screen Size: 

.010 
Top ot W,ater ga l lon: 

Top of Casing 

Ground Surface 

I 

r to 4 - 1 / 2 * 

< t f ) 
Will Depth 

Locking Monitor Well Cap 

(5 S'x .̂S) 
Cement Pad 

( 24.5' ) 
' Depth to Top of 

Bentonite Plug 

( 26.5' ) 
Depth to Top of 

niter Pack 



I Company Drilled for. 

MARATHON OIL CO. 
I location: 

BERTHA BARBER 

RHINO ENVIRONMENTAL SERVICES, INC. 
1 (800) 762-0241 

Drilling Log 
Well/Bore Number: Date Drilled: 

8-3-99 
Driller. 

L.R. 

fl jlling Method: 
OLLOW STEM AUGER 

Depth ol Boring: 

49 FEET 
Depth ol WeU: 

44 FEET 
Length of Casing: 

32.21 FEET 
Length of Saeen: 

15 FEET 
| Bore Diameter: 

.5 INCH 
Casing Diameter: 

2 INCH 
Saeen Diameter 

2 INCH 
Slot Size: 

.010 
Well Material: 

2" SCH 40 PVC 

15 

20 

25 

30 

35 

40 

RED BROWN SAND TOP-SOIL CONTINUOUS 
CORE 

WHITE TO PINK CALICHE 
VERY SANDY 

CALICHE AS ABOVE 

PINK SAND WITH CALICHE 

SANDSTONE STRINGERS AND CALICHE 
DARK GRAY TO BLACK STAIN 
VERY STRONG ODOR 
TOP OF STATIC WATER 34.88 FEET 

28'-116 
30'-43 
32'-26 
34'PID 
8600 

CEMENT BACK TO 
SURFACE 

BACKFILL WITH 
CUTTINGS 

CEMENT PLUG 

BENTONITE PLUG 

12-20 SAND FILTER 
PACK 

TD AT 49 FEET 

10 — 

15 . 

-26-; 

25 — 

30 . 

35 . 

40 

45 — 

- 5 0 - = 

55 . 

60. 

65. 

70 _ 3 

75 . 

8 0 . 

85 . 

90 . 

95 

100 

105 



[Company Drilled tor: 

MARATHON OIL CO. 
j f f ih Monument Type 

RHINO ENVIRONMENTAL SERVICES, INC. M o n j t o r W e | | Diagram 1 Location: 

| BERTHA BARBER 

j f f ih Monument Type 
RHINO ENVIRONMENTAL SERVICES, INC. M o n j t o r W e | | Diagram 1 Location: 

| BERTHA BARBER 
Job Number: 

RH99-AH20 
Installation Date: 

8-4-99 
Monitor Well Number 

MW-8 
Depth: 

i 50 FEET 
Bore Size: 

7.5 INCH 
Casing Size: 

2 INCH PVC 
Casing Elevation: 

2.80 AGS 
Saeen Size: 

.010 
Top of W,ajer E^atjon: 

( i v ) 
Depth to Top of 

Bentonite Plug 

( 24.5') 
Depth to Top of 

ni ter Pack 

Locking Monitor Well Cop 

Cement Pod 

* 8157 



Company Drilled lor. 

MARATHON OIL CO, 
location: 

BERTHA BARBER 

RHINO ENVIRONMENTAL SERVICES, INC. 
1 (800) 762-0241 

Drilling Log 
Well/Bore Number: 

MW-8 
Date Drilled: 

8-4-99 
Driller 

L.R. 
lling Method: 

OLLOW STEM AUGER 
Depth of Boring: 

50 FEET 
Depth ol Well: 

44 FEET 
Length of Casing: 

31.80 FEET 
Length ol Saeen: 

15 FEET 
Bore Diameter: 

7.5 INCH 
Casing Diameter: 

2 INCH 

0 

I _ 15 

I _ 20 

Z - 25 

30 

LIGHT BROWN SANDY TOP SOIL 

=—35-

40 

45 

-SO-

LIGHT BROWN TO YELLOW SAND 
VERY FINE SOME LOOSE CALICHE 

YELLOW SANDY CALICHE 

FINE BROWN SAND 

TOP OF STATIC WATER 

RED WATER SAND WITH 
SANDSTONE STRINGERS 

TD AT 50 FEET 

55 

60 

— 65 

— 70 

. 75 

. 80 

— 85 

— 90 

.95 

C- ioo 

. 105 

Saeen Diameter. 

2 INCH 

CONTINUOUS 
CORE 

Slot Size: 

.010 

CEMENT BACK TO 
SURFACE 

Weil Material: 

2" SCH 40 PVC 

22'-.2 
26'-.5 

128'-1.4 
31'-3 

B4'-135 

BACKFILL WITH 
CUTTINGS 

CEMENT PLUG 
BENTONITE PLUG 

12-20 SAND FILTER 
PACK 

TD AT 50 FEET 

10 . 

15 

20. 

-25-

30 . 

35. 

40 — 

45 — 

-50-

55 _ 

60 _ 

65 . 

70. 

75 -

80. 

85 . 

90 . 

95 . 

100 

105 



Company Drilled lor. 

MARATHON OIL CO. 
j f f ih Monument Type 

RH.NO ENvmoiugN̂ sERvicEs, INC. M o n i t o r W e | | Diagram 1 location-

j f f ih Monument Type 
RH.NO ENvmoiugN̂ sERvicEs, INC. M o n i t o r W e | | Diagram 

BERTHA BARBER 
Job Number: 

RH99-AH20 
Inslallation Dale: 

8-4-99 
Moniior Well Number. 

MW-9 
Depin: 

| 50 FEET 
Bore Sjze: 1 Casing Size: 

7.5 INCH j 2 INCH PVC 
CasingElevation: 

2.85 AGS 
Saeen Size: „ „ 

.010 
Top ô Water Elevation: 

53:.23 FEET 

I 

I 

I 
I 
I 
I 
I 
I 
I 
I 
ll 

Locking Monitor Well Cop 

(3,5'x3.5) 
Cement Pod 

( 45' ) 
w.i i Otpin 



Icotnpany Drilled lor. 

MARATHON OIL CO. 
RHINO ENVIRON Î̂ L SERVICES, INC. Drilling LOg 

1 (800) 762-0241 
I location: 

1 BERTHA BARBER 

RHINO ENVIRON Î̂ L SERVICES, INC. Drilling LOg 
1 (800) 762-0241 

I location: 

1 BERTHA BARBER 
Well/Bore Numoer: Date Drilled: Driller: LoggedBy: 

MW-9 8-4-99 L.R. D.M-
Drilling Method: 

jhOLLOw STEM AUGER 
Depth ol Boring: 

50 FEET 
Depth of Well: 

43 FEET 
Length of Casing: 

31.80 FEET 
Length of Screen: 

15 FEET 
1 Bore Diameter: 

* 7.5 INCH 
Casing Diameter: 

2 INCH 
Screen Diameter. 

2 INCH 
Slot Size: 

.010, 
Well Material: 

2" SCH 40 PVC 

10 

15 

-2IL 

25 

-iO_ 

35 

40 

1_ 45 

r 50. 

55 

60 

— 65 

1̂  

YELLOW RED SAND TOP SOIL 

PALE YELLOW SAND 
WITH CALICHE 

WHITE TO PINK CALICHE 
SAND 

CONTINUOUS 
CORE 

VERY HARD CALICHE AND SAND 

PALE YELLOW SAND WITH CALICHE 

TOP OF STATIC WATER 

RED YELLOW WATER 
SANDS WITH LIMESTONE STRINGERS 

TD AT 50 FEET 

70 

75 

80 

85 

90 

95 

100 

105 

CEMENT BACK TO 
SURFACE 

BACKFILL WITH 
CUTTINGS 

CEMENT PLUG 

BENTONITE PLUG 

12-20 FILTER PACK 

TD AT 50 FEET 

0 

_5_ 

io _= 

15 . 



Company DntleO lor 

MARATHON OIL CO. 
j f f i h Monument Type 

RHINO ENVIRONMENTAL SERVICES, INC. Monitor Well Diagram I Locauon 

BERTHA BARBER 

j f f i h Monument Type 
RHINO ENVIRONMENTAL SERVICES, INC. Monitor Well Diagram I Locauon 

BERTHA BARBER 
Job Number: Installation Dale: Monitor Well Number. 

RH99-AH20 8-5-99 MW-10 
Oepin: Boie Size. Casing Size: _ _ Casing Elevation: _ I Saeen Size: Top ol Watei Elevation: 

an FFFT /.5 INCH 2 INCH PVC .45 AGS | .010 3/4.39 F E ET 

Top ol Coilny 

Cround Surface 

r to 4 - i / z " 

pi® 

Oepth lo Top of 
Static Water Table 

( 40' ) 
K.n O.pin 

Locking Monitor Well Cap 

(3 R ' Y 3 . 5 ) 
Cement Pod 

(-25.41'> 
Casing 

( JiL^V ) 

( 21' ) 
Depth to Top of 

Bentonite Plug 

( 23' ) 
Oepth to Top o( 

fi lter Pack 



Company DriUed lor: 

P MARATHON OIL CO. 
RHINO ENVIRONMENTAL SERVICES, INC. Drilling Log 

1 (800) 762-0241 
1 Location: 

f BERTHA BARBER 

RHINO ENVIRONMENTAL SERVICES, INC. Drilling Log 
1 (800) 762-0241 

1 Location: 

f BERTHA BARBER 
Well/Bore Number: Date Drilled: Driller: Logged By: 

MW-10 8-5-99 L.R. D.M. 
1 Drilling Method: 

|HOLLOW STEM AUGER 
Depth of Boring: 

40 FEET 
Depth ol Well: 

40 FEET 
Length of Casing: 

25.45 FEET 
Length ol Saeen: 

15 FEET 
Bore Diameter: 

[ 7.5 INCH 
Casing Diameter: 

2 INCH 
Saeen Diameter. 

2 INCH 
Slot Size: 

.010 
WeU Material: 

2" SCH 40 PVC 
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TD AT 40 FEET 

0 _ 

_5-

10 — 

15-1 

20 — 

25 — 

30 

35. 

JUL 

45 -

50 -

55. 

60. 

65. 

70 . 

75 . 

80. 

85 

90 

95 

100 

105 



Company Drilled tor: 

MARATHON OIL CO. 
j§s$h Monument Type 

RHINOENviRONigNmsERvicEs,INC. M o n i t o r W e j | Diagram location' 

j§s$h Monument Type 
RHINOENviRONigNmsERvicEs,INC. M o n i t o r W e j | Diagram 

BERTHA BARBER 
Job Number'. 

RH99-AH20 
Installation Date: 

8-5-99 
Monitor Well Number. 

MW-11 
Depm. 

50 FEET 
Bote Sue: 

7.5 INCH 
Casing Size: 

2 INCH PVC 
C.s,g E l e v e n AGS Saeen Size: 

.010 
Top ol Water Elevation: 

36.57 FEET 

w Cement Pod 

Lock ing Monitor W«ll Cop 

* 8157 



lompany Drilled lor. 

F MARATHON OIL CO. 
RHINO ENVIRON^^L SERVICES, INC. Drilling LOg 

1 (800) 762-0241 
1 Location: 

f BERTHA BARBER 

RHINO ENVIRON^^L SERVICES, INC. Drilling LOg 
1 (800) 762-0241 

1 Location: 

f BERTHA BARBER 
Well/Bore Number: Date Drilled: Driller: LoggedBy: 

MW-11 8-5-99 L.R. DA 
1 Drilling Method: 

^HOLLOW STEM AUGER 
Depth of Boring: 

50 FEET 
Depth of Well: 

46 FEET 
Length of Casing: 

34.70 FFFT 
Length of Saeen: 

15 FEET 
Rore Diameter: 

T 7.5 INCH 
Casing Diameter: 

2 INCH 
Saeen Diameter. 

2 INCH 
Slot Size: 

.010, 
Well Material: 

2" SCH 40 PVC 

10 

T T 

20 

25 

RED-BROWN SAND 
TOP SOIL 

RED-YELLOW VERY FINE SAND 

PINK SANDY CALICHE 
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45 
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WHITE TO PINK SANDY CALICHE 

TOP OF STATIC WATER 

RED-PINK WATER 
SANDS AND CALICHE 

TD AT 50 FEET 

CONTINUOUS 
CORE 

CEMENT BACK TO 
SURFACE 

BACKFILL WITH 
CUTTINGS 

CEMENT PLUG 
BENTONITE PLUG 

12-20 SAND FILTER 
PACK 

TD AT 50 FEET 

0 _ 
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55 _ : 
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105 



\ Company Orilleo lex 

MARATHON OIL CO, 

BERTHA BARBER 
Deptn 

50 FFFT 
Bore Ska: 

7.5 INCH 

Monument Type 
RHINO ENvmoN̂ NT̂ sERvicEs, INC. M o n i t o r W e | | Diagram 
Job Number'. 

RH99-AH20 
Casino Size: 

2 INCH PVC 

Installation Date: 

8-6-99 
Casing Elevation: 

.70 AGS 

Monitor Well Number 

MW-12 
Screen Size: 

.010 
Top ol Water Elevation: 

FEET 

Locking Monitor Well Cop 

W i l l D t p i h 



ny Oritted lot'. 

MARATHON OIL CO. 
Location: 

BERTHA BARBER 

RHINO ENVIRONMENTAL SERVICES, INC. 
1 (800)762-0241 

Drilling Log 
Well/Bore Number. 

PZ-2 
Date Drilled: 

8-6-99 
Driller: 

L.R. 
Drilling Method: 

.HOLLOW STEM AUGER 
Depth of Boring: 

50 FEET 
Depth ol Well: 

44 FEET 
Length of Casing: 

29.70 FEET 
Length of Screen: 

15 FEET 
iBore Diameter: 

7.5 INCH 
Casing Diameter 

2 INCH 
Screen Diameter. 

2 INCH 
Slot Size: 

.010 
Well Material: 

2" SCH 40 PVC 

10 
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20 
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40 
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RED TO YELLOW SAND 
VERY FINE TOP SOIL 

WHITE TO PINK SANDY CALICHE 
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TD AT 50 FEET 

DRILLED AS PZ~2 

CONTINUOUS 
CORE 

CEMENT BACK TO 
SURFACE 

BACKFILL WITH 
CUTTINGS 

CEMENT PLUG 
BEN I UN I Ib FLUb 

12-20 SAND FILTER 
PACK 

TD AT 50 FEET 

COMPLETED AS MW-12 
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, Company Onileo lex 

MARATHON OIL CO. 
>^si| Monument Type 

RHINO ENVIRONMENTAL SERVICES, INC. M o n j t o r W e | | D j a g r a m Location-

BERTHA BARBER 

>^si| Monument Type 
RHINO ENVIRONMENTAL SERVICES, INC. M o n j t o r W e | | D j a g r a m Location-

BERTHA BARBER 
Job Number: 

RH99-AH20 
Installation Oate: 

8-5-95 
Monilor^ll Number. 

50 FFFT 2 INCH PVC .BO AGS .010 33.32 FEET 

lop of 

Cemenl Pod 

Locking Monitor Will Cop 



nf Drilled lor: 

MARATHON OIL CO. 
Location: 

BERTHA BARBER 

RHINO ENVIRONMENTAL SERVICES, INC. 
1 (800) 762-0241 

Drilling Log 
Well/Bore Number: 

TPZ-1 
Date Drilled: 

8-5-99 
Driller: 

L.R. T f H. 
rilling Method: 

FOLLOW STEM AUGER 
Depth of Boring: 

50 FEET 
Depth of Well: 

43 FEET 
LengjJjdCaj 

FEET 
Length ol Saeen: 

15 FEET 
i Diameter: 

.5 INCH 
Casing Diameter. 

2 INCH 
Saeen Diameter 

2 INCH 
Slot Size: 

.010 
Well Material: 

2" SCH 40 PVC 

_ 0 
RED-YELLOW SANDY TOP SOIL < : O N T I N U O U S CEMENT BACK TO 0 
RED-YELLOW SANDY TOP SOIL < : O N T I N U O U S CEMENT BACK TO 
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- ™ PINK TO WHITE CALICHE 12-20 SAND FILTER 
30 — 

TOP OF STATIC WATER 
PACK S 

r 
R 
E 

I 

30 — 

L 35 
RED WATER 
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Kompany Drilled for'. 

1 MARATHON OIL CO. 
RHINO ENVIRONMENTAL SERVICES, INC. DTIIHriQ LOQ 

1 (800) 762-0241 
I Location: 

| BERTHA BARBER 

RHINO ENVIRONMENTAL SERVICES, INC. DTIIHriQ LOQ 
1 (800) 762-0241 

I Location: 

| BERTHA BARBER 
Well/Bore Number: 

PZ-3 
Date Drilled: Driller: 1 Logged By: 

8-6-99 L.R. 1 D.M. 
1 Drilling Method: 

1 HOLLOW STEM AUGER 
Depth of Boring: 

50 FEET 
Depth of Well: 

N/A 
Length of Casing: 

N/A 
Length of Saeen: 

N/A 
More Diameter: 

W 7.5 INCH 
Casing Diameter: 

N/A 
Saeen Diameter 

N/A 
Slot Size: 

N/A 
Well Material: 

N/A 
** ( f ' i i *', >• 
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TOP OF STATIC WATER 

TD AT 50 FEET 

WELL WAS DRILLED 
AS PZ-3 TEMPORARY 
CASING AND SCREEN 
WAS PULLED AND WELL 
WAS PLUGGED WITH 
CEMENT FROM TD BACK 
TO SURFACE 



Company Drilled for: 

MARATHON OIL CO. 
Location: 

BERTHA BARBER 

RHINO ENVIRONMENTAL SERVICES, INC. 
1 (800) 762-0241 

Drilling Log 
Well/Bore Number: 

PZ-4 
Date Drilled: 

8-6-99 
Driller: 

L.R. 
LoggedBy: 

D.M. 
Drilling Method: 

HOLLOW STEM AUGER 
Depth of Boring: 

50 FEET 
Depth of Well: 

N/A 
Length of Casing: 

N/A 
Length of Screen: 

N/A 
ore Diameter: 

7.5 INCH 
Casing Diameter: 

N/A 

10 
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25 

30 

35 

fc_ 40 

45 

_50_ 

55 

60 

65 

70 

75 

80 

90 

.95 

100 

105 

RED-YELLOW SAND TOP SOIL 

LIGHT PINK VERY SANDY CALICHE 

LIGHT BROWN SAND 

VERY SANDY WITH SANDSTONE 
STRINGERS AND CALICHE 

TOP OF STATIC WATER 

VERY HARD CALICHE SANDSTONE 

Screen Diameter: 

N/A 

CONTINUOUS 
CORE 

Slot Size: Well Material: 

N/A N/A 

WELL WAS DRILLED 
AS PZ-4 TEMPORARY 
CASING AND SCREEN 
WAS PULLED AND WELL 
WAS PLUGGED WITH 
CEMENT FROM TD BACK 
TO SURFACE 



Appendix E 

Quarterly Groundwater Sampling 
Laboratory Analytical Reports 



April 1999 Monitoring Event 



C O R E LABORATORIES 

ANALYTICAL REPORT 
JOB NUMBER: 903675 

Prepared F o r : 

Mara thon O i l Company 
125 West M i s s o u r i S t r e e t 

P.O. Box 552 
M i d l a n d , TX 79702-0552 

A t t e n t i o n : Mr . P a u l Peacock 

D a t e : 0 4 / 2 3 / 9 9 

Date S i g n a t u r e 

Name: Les A r n o l d 2400 Cumberland D r i v e 
V a l p a r a i s o , I N 46383 

T i t l e : L a b o r a t o r y Manager 

PHONE: 219-464-2389 
F A X . . : 219-462-2953 

APR 29 

Tha analytical results. ooinions « .nterowaiions contained in this report ara based upon 

any oil, gas. coal or otner mineral, prooerty, well or sand in connection 

expressed represent the Dest mdgment ol Core Laooratones. Core Laboratories, nowever. 



* 

C O R E LABORATORIES 

S A M P L E I N F O R M A T I O N 
Date: 04/23/99 

Job Number.: 
Customer...: 

903675 
Marathon OiI Company 
Mr. Paul Peacock 

Customer Project ID 
Project Descr ip t ion , . . 

. : 96000651 

. : BERTHA BARBER TANK 

. : Marathon Oi l Co., Midland, Tx 

Laboratory 
Sample ID 

903675-1 

903675-2 

903675-3 

903675-4 

903675-5 

Customer 
Sample ID 

MW-1 

MW-2 

MW-3 

MW-4 

MW-5 

Sample 
Matrix 

Water 

Water 

Water 

Water 

Water 

Date 
Sampled 

04/09/1999 

04/09/1999 

04/09/1999 

04/09/1999 

04/09/1999 

Time 
Sampled 

11:45 

13:00 

15:10 

15:40 

14:00 

Date 
Received 

04/10/1999 

04/10/1999 

04/10/1999 

04/10/1999 

04/10/1999 

Time 
Received 

13:42 

13:42 

13:42 

13:42 

13:42 

Page 1 
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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 TEST R E S U L T S 
Job Number: 903675 Date: 04/23/99 

CUSTOMER: Marathon Oil Company PROJECT: BERTHA BARBER TANK ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-1 Laboratory Sample ID: 903675-1 
Date Sampled : 04/09/1999 Date Received... ...: 04/10/1999 
Time Sampled : 11:45 Time Received... • 13:42 
Sample Matrix : Water 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 150.1 pH 6.88 0.01 pH Units 04/10/99 aw 

EPA 160.1 Solids, Total Dissolved (TDS) 6100 10 mg/L 04/16/99 clg 

EPA 325.2 Chloride 3600 100 mg/L 04/15/99 dmw 

EPA 7470 Mercury (Hg) <0.001 0.001 mg/L 04/15/99 pal 

EPA 3510 Separatory Funnel Liq/Liq Extraction Complete 04/13/99 b j l 

EPA 6010B Metals Analysis (ICAP) 
Aluminum (Al) 4.20 0.05 mg/L 04/15/99 amw 
Antimony (Sb) <0.1 0.1 mg/L 04/19/99 chh 
Arsenic (As) <0.02 0.02 mg/L 04/15/99 amw 
Barium (Ba) 2.74 0.01 mg/L 04/14/99 pal 
Beryllium (Be) <0.005 0.005 mg/L 04/14/99 pal 
Boron (B) 0.53 0.05 mg/L 04/19/99 pal 
Cadmium (Cd) <0.005 0.005 mg/L 04/14/99 pal 
Calcium (Ca) 828 5 mg/L 04/22/99 pal 
Chromium (Cr) 0.01 0.01 mg/L 04/14/99 pal 
Cobalt (Co) <0.03 0.03 mg/L 04/14/99 pal 
Copper (Cu) <0.01 0.01 mg/L 04/14/99 pal 
Iron (Fe) 3.86 0.05 mg/L 04/14/99 pal 
Lead (Pb) <0.05 0.05 mg/L 04/14/99 pal 
Magnesium (Mg) 216 0.1 mg/L 04/14/99 pal 
Manganese (Mn) 0.48 0.01 mg/L 04/14/99 pal 
Molybdenum (Mo) <0.05 0.05 mg/L 04/19/99 chh 
Nickel (Ni) 0.02 0.01 mg/L 04/14/99 pal 
Potassium (K) 29.9 0.5 mg/L 04/14/99 pal 
Selenium (Se) <0.02 0.02 mg/L 04/22/99 pal 
Sodium (Na) 772 2 mg/L 04/19/99 chh 
Silver (Ag) <0.01 0.01 mg/L 04/14/99 pal 
Thallium (Tl) <0.02 0.02 mg/L 04/15/99 amw 
Vanadium (V) 0.06 0.05 mg/L 04/15/99 amw 
Zinc (Zn) 0.02 0.01 mg/L 04/14/99 pal 

EPA 8310 Polynuclear Aromatic Hydrocarbons-HPLC 
Acenaphthene ND 75 ug/L 04/15/99 rm 
Acenaphthylene ND 75 ug/L 04/15/99 rm 
Anthracene ND 15 ug/L 04/15/99 rm 
BenzoCb)fIuoranthene 1.6 1.5 ug/L 04/15/99 rm 
Benzo(k)fluoranthene ND 1.5 ug/L 04/15/99 rm 
BenzoCa)anthracene 6.5 1.5 ug/L 04/15/99 rm 
Benzo(a)pyrene ND 1.5 ug/L 04/15/99 rm 
Benzo(ghi)perylene ND 1.5 ug/L 04/15/99 rm 
Chrysene <15 15 ug/L 04/15/99 rm 
D i benzo(a,h)anth racene ND 1.5 ug/L 04/15/99 rm 
Fluoranthene 41 15 ug/L 04/15/99 rm j 

Page 2 

The analytical results, opinions or interpretations contained in this report are based upon information and matenal supplied by tne Client tor whose exclusive and confidential use this report nas been made. The analytical results, opinions or interpreta lions 

expressed represent the best judgment of Core Laboratories. Core Laboratones. however, makes no warranty or representation, express or implied, of any type, and expressly disclaims same as to the productivity, proper operations or profitableness of 

any o*, gas, coal or other mineral, properly, wetl or sand in connection with which such report is used or relied upon for any reason whatsoever. This report Shall not be reproduced, in whole or in part, without the written approval of Core Laboratones. 



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

Job Number: 903675 

CUSTOMER: Marathon Oi l Company 

Customer Sample ID: MW-1 

Date Sampled : 04/09/1999 
Time Sampled : 11:45 
Sample Matrix : Water 

L A B O R A T O R Y T E S T R E S U L T S 
Date: 04/23/99 

PROJECT: BERTHA BARBER TANK ATTN: Mr. Paul Peacock 

Laboratory Sample ID: 903675-1 
Date Received : 04/10/1999 
Time Received : 13:42 

TEST METHOD 

EPA 8260B 

PARAMETER/TEST DESCRIPTION 

Fluorene 
Indenod, 2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Vo la t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

SAMPLE RESULT 

<15 
ND 
ND 
<15 
<15 

ND 
ND 
ND 

REPORTING LIMIT 

15 
1.5 

75 
15 
15 

5 
5 
5 

10 

UNITS 

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

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

OATE 

04/15/99 
04/15/99 
04/15/99 
04/15/99 
04/15/99 

04/16/99 
04/16/99 
04/16/99 
04/16/99 

TECH 

rm 
rm 
rm 
rm 
rm 

weh 
weh 
weh 
weh 
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C O R E LABORATORIES 

Job Number: 903675 
L A B O R A T O R Y TEST R E S U L T S 

Date: 04/23/99 

CUSTOMER: Marathon Oil Company PROJECT: BERTHA BARBER TANK ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-2 
Date Sampled : 04/09/1999 
Time Sampled : 13:00 
Sample Matrix : Water 

TEST METHOD 

EPA 150.1 

EPA 160.1 

EPA 325.2 

EPA 7470 

EPA 3510 

EPA 6010B 

EPA 8310 

PARAMETER/TEST DESCRIPTION 

PH 

Solids, Total Dissolved (TDS) 

Chloride 

Mercury (Hg) 

Separatory Funnel Liq/Liq Extraction 

Metals Analysis (ICAP) 
Aluminum (Al) 
Antimony (Sb) 
Arsenic (As) 
Barium (Ba) 
Beryllium (Be) 
Boron (B) 
Cadmium (Cd) 
Calcium (Ca) 
Chromium (Cr) 
Cobalt (Co) 
Copper (Cu) 
Iron (Fe) 
Lead (Pb) 
Magnesium (Mg) 
Manganese (Mn) 
Molybdenum (Mo) 
Nickel (Ni) 
Potassium (K) 
Selenium (Se) 
Sodium (Na) 
Silver (Ag) 
Thallium (Tl) 
Vanadium (V) 
Zinc (Zn) 

Polynuclear Aromatic Hydrocarbons-HPLC 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(b)fluoranthene 
Benzo(k)fIuoranthene 
Benzo(a)anth racene 
Benzo(a)pyrene 
Benzo(ghi)perylene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 

Laboratory Sample ID: 903675-2 
Date Received : 04/10/1999 
Time Received : 13:42 

SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

7.00 0.01 pH Units 04/10/99 jaw 

4400 10 mg/L 04/16/99 clg 

2700 100 mg/L 04/15/99 dmw 

<0.001 0.001 mg/L 04/15/99 pal 

Complete 04/13/99 b j l 

1.41 0.05 mg/L 04/22/99 chh 
<0.1 0.1 mg/L 04/19/99 chh 

0.03 0.02 mg/L 04/15/99 amw 
0.39 0.01 mg/L 04/14/99 pal 

<0.005 0.005 mg/L 04/14/99 pal 
0.74 0.05 mg/L 04/19/99 pal 

<0.005 0.005 mg/L 04/14/99 pal 
441 0.5 mg/L 04/14/99 pal 

<0.01 0.01 mg/L 04/14/99 pal 
<0.03 0.03 mg/L 04/14/99 pal 
<0.01 0.01 mg/L 04/14/99 pal 

1.54 0.05 mg/L 04/14/99 pal 
<0.05 0.05 mg/L 04/14/99 pal 

158 0.1 mg/L 04/14/99 pal 
0.26 0.01 mg/L 04/14/99 pal 

<0.05 0.05 mg/L 04/19/99 chh 
0.01 0.01 mg/L 04/14/99 pal 
48.7 0.5 mg/L 04/14/99 pal 

<0.02 0.02 mg/L 04/15/99 amw 
738 2 mg/L 04/19/99 chh 

<0.01 0.01 mg/L 04/14/99 pal 
<0.02 0.02 mg/L 04/15/99 amw 
<0.05 0.05 mg/L 04/15/99 amw 

0.09 0.01 mg/L 04/14/99 pal 

ND 5.0 ug/L 04/15/99 rm 
ND 5.0 ug/L 04/15/99 rm 
ND 1.0 ug/L 04/15/99 rm 
ND 0.10 ug/L 04/15/99 rm 
ND 0.10 ug/L 04/15/99 rm 
<0.10 0.10 ug/L 04/15/99 rm 
ND 0.10 ug/L 04/15/99 rm 
ND 0.10 ug/L 04/15/99 rm 
<1.0 1.0 ug/L 04/15/99 rm 
ND 0.10 ug/L 04/15/99 rm 
<1.0 1.0 ug/L 04/15/99 rm 

Page 4 
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C O R E LABORATORIES 

Job Number: 903675 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 04/23/99 

CUSTOMER: Marathon Oi l Company PROJECT: BERTHA BARBER TANK ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-2 
Date Sampled : 04/09/1999 
Time Sampled : 13:00 
Sample Matrix : Water 

Laboratory Sample ID: 903675-2 
Date Received : 04/10/1999 
Time Received : 13:42 

TEST METHOD 

EPA 8260B 

PARAMETER/TEST DESCRIPTION 

Fluorene 
IndenoC1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Vo la t i le Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

SAMPLE RESULT 

<1.0 
ND 
ND 
<1.0 
<1.0 

ND 
<5 
ND 
ND 

REPORTING LIMIT 

5 
5 
5 

10 

0 
10 
0 
0 
0 

UNITS 

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

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

DATE 

04/15/99 
04/15/99 
04/15/99 
04/15/99 
04/15/99 

04/13/99 
04/13/99 
04/13/99 
04/13/99 

TECH 

rm 
rm 
rm 
rm 
rm 

weh 
weh 
weh 
weh 
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C O R E LABORATORIES 

L A B O R A T O R Y TEST R E S U L T S 
Job Number: 903675 

> 

Date: 04/23/99 

CUSTOMER: Marathon Oil Company PROJECT: BERTHA BARBER TANK ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-3 Laboratory Sample ID: 903675-3 
Date Sampled : 04/09/1999 Date Received... • 04/10/1999 

Time Received... ....: 13:42 
Sample Matrix : Water 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 150.1 PH 6.78 0.01 pH Units 04/10/99 jaw 

EPA 160.1 Solids, Total Dissolved CTDS) 3500 10 mg/L 04/16/99 dg 

EPA 325.2 Chloride 2000 100 mg/L 04/15/99 dmw 

EPA 7470 Mercury (Hg) <0.001 0.001 mg/L 04/15/99 pal 

EPA 3510 Separatory Funnel Liq/Liq Extraction Complete 04/13/99 b j l 

EPA 6010B Metals Analysis (ICAP) 
Aluminum (Al) 4.98 0.05 mg/L 04/15/99 amw 
Antimony (Sb) <0.1 0.1 mg/L 04/19/99 chh 
Arsenic (As) <0.02 0.02 mg/L 04/15/99 amw 
Barium (Ba) 0.69 0.01 mg/L 04/14/99 pal 
Beryllium (Be) <0.005 0.005 mg/L 04/14/99 pal 
Boron (B) 0.44 0.05 mg/L 04/19/99 pal 
Cadmium (Cd) <0.005 0.005 mg/L 04/14/99 pal 
Calcium (Ca) 677 0.5 mg/L 04/20/99 pal 
Chromium (Cr) 0.01 0.01 mg/L 04/14/99 pal 
Cobalt (Co) <0.03 0.03 mg/L 04/14/99 pal 
Copper (Cu) <0.01 0.01 mg/L 04/14/99 pal 
Iron (Fe) 4.66 0.05 mg/L 04/14/99 pal 
Lead (Pb) <0.05 0.05 mg/L 04/14/99 pal 
Magnesium (Mg) 148 0.1 mg/L 04/14/99 pal 
Manganese (Mn) 0.37 0.01 mg/L 04/14/99 pal 
Molybdenum (Mo) <0.05 0.05 mg/L 04/19/99 chh 
Nickel (Ni) <0.01 0.01 mg/L 04/14/99 pal 
Potassium (K) 12.5 0.5 mg/L 04/14/99 pal 
Selenium (Se) <0.02 0.02 mg/L 04/22/99 pal 
Sodium (Na) 395 2 mg/L 04/19/99 chh 
SiIver (Ag) 0.03 0.01 mg/L 04/14/99 pal 
Thallium (Tl) 0.02 0.02 mg/L 04/15/99 amw 
Vanadium (V) <0.05 0.05 mg/L 04/15/99 amw 
Zinc (Zn) 0.02 0.01 mg/L 04/14/99 pal 

EPA 8310 Polynuclear Aromatic Hydrocarbons-HPLC 
Acenaphthene ND 5.0 ug/L 04/15/99 rm 
Acenaphthylene ND 5.0 ug/L 04/15/99 rm 
Anthracene ND 1.0 ug/L 04/15/99 rm 
Benzo(b)fluoranthene ND 0.10 ug/L 04/15/99 rm 
Benzo(k)fIuoranthene ND 0.10 ug/L 04/15/99 rm 
Benzo(a)anthracene ND 0.10 ug/L 04/15/99 rm 
BenzoCa)pyrene ND 0.10 ug/L 04/15/99 rm 
Benzo(ghi)perylene ND 0.10 ug/L 04/15/99 rm 
Chrysene ND 1.0 ug/L 04/15/99 rm 
D i benzoC a, h) anth racene ND 0.10 ug/L 04/15/99 rm 
Fluoranthene ND 1.0 ug/L 04/15/99 rm 
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Tho analytical results, opinions or interpretations contained in this report are based upon information ano material supplied by tne client lor whose exclusive and confidential use this report has been made. The analytical results, opinions or interpreta tions 

expressed represent the best judgment of Core Laooratones. Core Laboratones. however, makes no warranty or representation, express or implied. Of any type, and expressly disclaims same as to the productivity, proper operations or profitableness Of 

any oil, gas, coal or other mineral, property, well or sand In connection with which such report is used or relied upon for any reason whatsoever. This report shall not be reproduced, in whole or in part, without the wntten approval Of Core Laboratones. 



C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 903675 

CUSTOMER: Marathon Oi l Company 

Customer Sample ID: MW-3 

Date Sampled : 04/09/1999 
Time Sampled : 15:10 
Sample Matrix : Water 

Date: 04/23/99 

PROJECT: BERTHA BARBER TANK ATTN: Mr. Paul Peacock 

Laboratory Sample ID: 903675-3 
Date Received : 04/10/1999 
Time Received : 13:42 

SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

<1.0 
ND 
<5.0 
<1.0 
<1.0 

<5 
<10 

100 
14 

1.0 
0.10 
5.0 
1.0 
1.0 

5 
5 
5 

10 

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

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

04/15/99 
04/15/99 
04/15/99 
04/15/99 
04/15/99 

04/13/99 
04/13/99 
04/13/99 
04/13/99 

rm 
rm 
rm 
rm 
rm 

weh 
weh 
weh 
weh 

TEST METHOD 

EPA 8260B 

PARAMETER/TEST DESCRIPTION 

Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Vo la t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 
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Ths analytical results, opinions or interpretations contained in this reoon are based upon information end matenal supplied by the client lor whose exclusive and confidential use this repon has been made. The analytical results, opinions oi interprets tons 

expressed represent the best judgment ol Core Uboratortea. Core Laboratones. however, makea no warranty or representetion. express or implied, 01 any type, ano exoressly disclaims same as tc the productivity, proper ooeratrans or profitableness 01 

any on. gas. coal or other mineral, property, well or sand in connection wilh which sucn repon is used or relied upon lor any raeson whatsoever. This report shall nol be reproduced, m whole or in part, without the wntten approval of Core Laboratones. 



C O R E LABORAT O RIE S 

Job Number: 903675 
L A B O R A T O R Y TEST R E S U L T S 

Date: 04/23/99 

CUSTOMER: Marathon Oil Company PROJECT: BERTHA BARBER TANK ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-4 
Date Sampled : 04/09/1999 
Time Sampled : 15:40 
Sample Matrix : Water 

TEST METHOD 

EPA 150.1 

EPA 160.1 

EPA 325.2 

EPA 7470 

EPA 3510 

EPA 6010B 

EPA 8310 

PARAMETER/TEST DESCRIPTION 

pH 

Solids, Total Dissolved (TDS) 

Chloride 

Mercury (Hg) 

Separatory Funnel Liq/Liq Extraction 

Metals Analysis (ICAP) 
Aluminum (Al) 
Antimony (Sb) 
Arsenic (As) 
Barium (Ba) 
Beryllium (Be) 
Boron (B) 
Cadmium (Cd) 
Calcium (Ca) 
Chromium (Cr) 
Cobalt (Co) 
Copper (Cu) 
Iron (Fe) 
Lead (Pb) 
Magnesium (Mg) 
Manganese (Mn) 
Molybdenum (Mo) 
Nickel (Ni) 
Potassium (K) 
Selenium (Se) 
Sodium (Na) 
Silver (Ag) 
Thallium (Tl) 
Vanadium (V) 
Zinc (Zn) 

Polynuclear Aromatic Hydrocarbons-HPLC 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(b)fluoranthene 
BenzoCk)fIuoranthene 
BenzoCa)anthracene 
Benzo(a)pyrene 
BenzoCghi)perylene 
Chrysene 
D i benzo(a,h)anthracene 
Fluoranthene 

Laboratory Sample ID: 903675-4 
Date Received : 04/10/1999 
Time Received : 13:42 

SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

6.95 0.01 pH Units 04/10/99 jaw 

1900 10 mg/L 04/16/99 clg 

800 100 mg/L 04/15/99 dmw 

<0.001 0.001 mg/L 04/15/99 pal 

Complete 04/13/99 bjl 

2.57 0.05 mg/L 04/22/99 chh 
<0.1 0.1 mg/L 04/19/99 chh 
<0.02 0.02 mg/L 04/15/99 amw 

1.63 0.01 mg/L 04/14/99 pal 
<0.005 0.005 mg/L 04/14/99 pal 

0.44 0.05 mg/L 04/19/99 pal 
<0.005 0.005 mg/L 04/14/99 pal 

340 0.5 mg/L 04/14/99 pal 
0.01 0.01 mg/L 04/14/99 pal 

<0.03 0.03 mg/L 04/14/99 pal 
<0.01 0.01 mg/L 04/14/99 pal 

1.46 0.05 mg/L 04/14/99 pal 
<0.05 0.05 mg/L 04/14/99 pal 

77.2 0.1 mg/L 04/14/99 pal 
0.32 0.01 mg/L 04/14/99 pal 

<0.05 0.05 mg/L 04/19/99 chh 
<0.01 0.01 mg/L 04/14/99 pal 

9.6 0.5 mg/L 04/14/99 pal 
<0.02 0.02 mg/L 04/22/99 pal 

272 2 mg/L 04/19/99 chh 
<0.01 0.01 mg/L 04/14/99 pal 

0.03 0.02 mg/L 04/15/99 amw 
<0.05 0.05 mg/L 04/15/99 amw 

0.02 0.01 mg/L 04/14/99 pal 

ND 5.0 ug/L 04/15/99 rm 
ND 5.0 ug/L 04/15/99 rm 
<1.0 1.0 ug/L 04/15/99 rm 
ND 0.10 ug/L 04/15/99 rm 
ND 0.10 ug/L 04/15/99 rm 

0.12 0.10 ug/L 04/15/99 rm 
ND 0.10 ug/L 04/15/99 rm 
ND 0.10 ug/L 04/15/99 rm 
<1.0 1.0 ug/L 04/15/99 rm 
ND 0.10 ug/L 04/15/99 rm 

1.4 1.0 ug/L 04/15/99 rm 
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expi.ssM represent Ih. onl judgment ol Core Uooratones. Cor, Lahoratortes. how™. maKes no warrant, or representation, express or implied, ot .n» typ.. ano expressly disclaims same as to Ihe prMuetiyity. prop,, operationa or prplitabler»ss ol 
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C O R E LABORATORIES 

Job Number: 903675 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 04/23/99 

CUSTOMER: Marathon Oi l Company PROJECT: BERTHA BARBER TANK ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-4 
Date Sampled : 04/09/1999 
Time Sampled : 15:40 
Sample Matrix : Water 

Laboratory Sample ID: 903675-4 
Date Received : 04/10/1999 
Time Received : 13:42 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 8260B 

Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Vo la t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

ND 

<1.0 

1.2 

18.1 
1.0 

120 
77 
43 
60 

1.0 
0.10 
5.0 
1.0 
1.0 

5 
5 
5 

10 

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

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

04/15/99 
04/15/99 
04/15/99 
04/15/99 
04/15/99 

04/15/99 
04/15/99 
04/15/99 
04/15/99 

rm 
rm 
rm 
rm 
rm 

weh 
weh 
weh 
weh 
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C O R E LABORATORIES 

L A B O R A T O R Y TEST R E S U L T S 
Job Number: 903675 Date: 04/23/99 

CUSTOMER: Marathon Oil Company PROJECT: BERTHA BARBER TANK ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-5 Laboratory Sample ID: 903675-5 
Date Received... .,..: 04/10/1999 
Time Received... ....: 13:42 

Sample Matrix : Water 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 150.1 pH 6.79 0.01 pH Units 04/10/99 jaw 

EPA 160.1 Solids, Total Dissolved (TDS) 4000 10 mg/L 04/16/99 clg 

EPA 325.2 Chloride 2400 100 mg/L 04/15/99 dmw 

EPA 7470 Mercury (Hg) <0.001 0.001 mg/L 04/15/99 pal 

EPA 3510 Separatory Funnel Liq/Liq Extraction Complete 04/13/99 b j l 

EPA 6010B Metals Analysis (ICAP) 
Aluminum (Al) 61.3 0.05 mg/L 04/15/99 amw 
Antimony (Sb) <0.1 0.1 mg/L 04/19/99 chh 
Arsenic (As) 0.05 0.02 mg/L 04/15/99 amw 
Barium (Ba) 15.3 0.01 mg/L 04/14/99 pal 
Beryllium (Be) <0.005 0.005 mg/L 04/14/99 pal 
Boron (B) 0.55 0.05 mg/L 04/19/99 pal 
Cadmium (Cd) <0.005 0.005 mg/L 04/14/99 pal 
Calcium (Ca) <0.5 0.5 mg/L 04/14/99 pal 
Chromium (Cr) 0.09 0.01 mg/L 04/14/99 pal 
Cobalt (Co) <0.03 0.03 mg/L 04/14/99 pal 
Copper (Cu) 0.06 0.01 mg/L 04/14/99 pal 
Iron (Fe) 47.2 0.05 mg/L 04/14/99 pal 
Lead (Pb) <0.05 0.05 mg/L 04/14/99 pal 
Magnesium (Mg) 234 0.1 mg/L 04/14/99 pal 
Manganese (Mn) 0.97 0.01 mg/L 04/14/99 pal 
Molybdenum (Mo) <0.05 0.05 mg/L 04/19/99 chh 
Nickel (Ni) 0.05 0.01 mg/L 04/14/99 pal 
Potassium (K) 23.7 0.5 mg/L 04/14/99 pal 
Selenium (Se) <0.02 0.02 mg/L 04/15/99 amw 
Sodium (Na) 455 2 mg/L 04/19/99 chh 
Silver (Ag) 0.10 0.01 mg/L 04/14/99 pal 
Thallium (Tl) 0.03 0.02 mg/L 04/15/99 amw 
Vanadium (V) 0.31 0.05 mg/L 04/15/99 amw 
Zinc (Zn) 0.12 0.01 mg/L 04/14/99 pal 

EPA 8310 Polynuclear Aromatic Hydrocarbons-HPLC 
Acenaphthene ND 5.0 ug/L 04/15/99 rm 
Acenaphthylene ND 5.0 ug/L 04/15/99 rm 
Anthracene ND 1.0 ug/L 04/15/99 rm 
Benzo(b)fluoranthene ND 0.10 ug/L 04/15/99 rm 
Benzo(k)fluoranthene ND 0.10 ug/L 04/15/99 rm 
Benzo(a)anthracene ND 0.10 ug/L 04/15/99 rm 
Benzo(a)pyrene ND 0.10 ug/L 04/15/99 rm 
Benzo(ghi)perylene ND 0.10 ug/L 04/15/99 rm 
Chrysene ND 1.0 ug/L 04/15/99 rm 
D i benzo(a,h)anth racene ND 0.10 ug/L 04/15/99 rm 
Fluoranthene <1.0 1.0 ug/L 04/15/99 rm 
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Tho analytical results, opinions or interpretations contained In this reoon ere cased upon information end materiel supplied by the client for whose exclusive end confidential use this report has been made. The analytical results, opinion* or interpreta ttons 

expressed represent the best judgment ol Core Laboratones. Core Laboratones. however, makes no warranty or representation, express or implied, of any type, and expressly disclaims same as to the productivity, proper operations or profitableness of 

any oil, gas. coal or other mineral, property. wen. or sand in connection witn which such report is used or relied upon tot any reason whatsoever. This report shaW not be reproduced, in whole ot in cart, without the written approval 01 Core Laboratories. 
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C O R E LABORATORIES 

Job Number: 903675 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 04/23/99 

CUSTOMER: Marathon Oi l Company PROJECT: BERTHA BARBER TANK ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-5 
Date Sampled : 04/09/1999 
Time Sampled : 14:00 
Sample Matrix : Water 

Laboratory Sample ID: 903675-5 
Date Received : 04/10/1999 
Time Received : 13:42 

TEST METHOD 

EPA 8260B 

PARAMETER/TEST DESCRIPTION 

Fluorene 
I ndeno( 1,2,3 - cd) py rene 
Naphthalene 
Phenanthrene 
Pyrene 

Vo la t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

SAMPLE RESULT 

<1.0 
ND 
<5.0 
<1.0 
<1.0 

ND 
ND 
<10 

53 

REPORTING LIMIT 

1.0 
0.10 
5.0 
1.0 
1.0 

5 
5 
5 

10 

UNITS 

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

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

DATE 

04/15/99 
04/15/99 
04/15/99 
04/15/99 
04/15/99 

04/14/99 
04/14/99 
04/14/99 
04/14/99 

TECH 

rm 
rm 
rm 
rm 
rm 

weh 
weh 
weh 
weh 
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Th. analytical results, opinion, o, int.ioret.tions contameo in this reoon are casM uoon inlonrialion .no m.t.n.1 suoolin b» in. di.nt lo, whos. .«Sus~. .no conlid.nlial us. tnis reoon has 0«n man.. Tn. .natytical results, oowocis o, int„preta lion, 
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C O R E LABORATORIES 

Job Number.: 903675 
Q U A L I T Y C O N T R O L R E S U L T S 

Report Date.: 04/23/99 

CUSTOMER: Marathon Oi l Company PROJECT: Marathon Oi l Co., Midland, Tx ATTN: Mr. Paul Peacock 

: EPA 325.2 : 38316 Analyst. . . : dmw 
Method Descr ip t ion. : Chloride (Color imetr ic) 

Analyst. 

QC Lab ID Reagent QC Result QC Result True Value Or ig . Value Calc 
4 

. Result * Limits Date Time 

ICV V17087H 20.388512 20 101.9 % 85-115 04/15/1999 0722 
ICB -0.163170 04/15/1999 0722 
MD 902905-15 4.281723 4.377734 0.096011 A 1.000000 04/15/1999 0723 
MS , 902905-15 V16003402 25.966507 20.000000 4.377734 107.9 % 75-125 04/15/1999 0723 
CCV V17087H 20.879337 20 104.4 % 85-115 04/15/1999 0731 
CCB -0.085526 04/15/1999 0732 
MD 902907-11 5.296331 5.385501 1.7 R 20 04/15/1999 0733 
MS 902907-11 V16003402 27.745121 20.000000 5.385501 111.8 % 75-125 04/15/1999 0734 
CCV V17087H 20.771732 20 103.9 % 85-115 04/15/1999 0740 
CCB -0.121136 04/15/1999 0741 
MD 902910-3 26.617510 26.139927 1.8 R 20 04/15/1999 0742 
MS 902910-3 V16003402 47.863895 20.000000 26.139927 108.6 % 75-125 04/15/1999 0743 
CCV V17087H 20.811174 20 104.1 % 85-115 04/15/1999 0749 
CCB -0.151905 04/15/1999 0750 
MD 902911-7 2.104230 2.014703 0.089527 A 1.000000 04/15/1999 0751 
MS 902911-7 V16003402 23.258398 20.000000 2.014703 106.2 % 75-125 04/15/1999 0752 
CCV V17087H 20.750908 20 103.8 % 85-115 04/15/1999 0800 
CCB 0.065199 04/15/1999 0801 
MD 903742-1 24.407705 24.187996 0.9 R 20 04/15/1999 0802 
MS 903742-1 V16003402 45.639362 20.000000 24.187996 107.3 % 75-125 04/15/1999 0803 
CCV V17087H 21.003613 20 105.0 % 85-115 04/15/1999 0809 
CCB -0.228125 04/15/1999 0810 
MD 903742-2 15.195745 15.526535 2.2 R 20 04/15/1999 0811 
MS 903742-2 V16003402 34.813869 20.000000 15.526535 96.4 % 75-125 04/15/1999 0812 
CCV V17087H 20.811752 20 104.1 % 85-115 04/15/1999 0818 
CCB 0.294715 04/15/1999 0819 

: EPA 160.1 Batch.. : 38455 Analyst. . : c lg 
Method Descr ip t ion. : Sol ids, Total Dissolved (TDS) Un i t s . . : mg/L 

Analyst. 

QC Lab ID Reagent QC Result QC Result True Value Or ig . Value Calc. Result * Limits Date Time 

MB <1.0 04/16/1999 0900 
LCS V184034A 9151 10000 91.5 % 80-120 04/16/1999 0901 
MS 903639-1 V184034A 11863 10000 974 108.9 % 75-125 04/16/1999 0903 
MD 903883-1 1245 1251 0.5 R 20 04/16/1999 0912 

Test Method. : EPA 150.1 : 38022 Analyst. . . : jaw 
Method Descr ip t ion. : pH 

Analyst. 

: PH 

QC Lab ID Reagent QC Result QC Result True Value Or ig. Value Calc. Result * Limits Date Time 

LCS V16004306 6.96 7.00 99.4 % 80-120 04/10/1999 1600 
MD 903675-1 6.82 6.88 0.9 R 20 04/10/1999 1600 

Page 12 
* %=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 

Tha analytical results, opinions or interpretations contained in this reoon are based upon information and matenal supplied py trie client for whose exclusive ana conlklentisl use this report has been made. The analytical results, opinions or interprets twos 

expressed represent the best judgment of Core Laboratories. Core Laboratories, however, makes no warranty or representation, express or implied, of any type, and expressly disclaims same as to Ihe proouctivity. proper operations or profitableness of 

any oil, gas, coal or other mineral, property, well or sano in connection wilh which such report is used or relied upon tor any reason whatsoever. This report shall not be reproduced, in whole or in part, .without the wntten approval of Core Laboratories. 



C O R E LABORATORIES 

Job Number.: 903675 
Q U A L I T Y C O N T R O L R E S U L T S 

Report Date.: 04/23/99 

CUSTOMER: Marathon Oi l Company PROJECT: Marathon O i l Co., Midland, Tx ATTN: Mr. Paul Peacock 

EPA 601 OB Batch A n a l y s t . . . : amw 
Method D e s c r i p t i o n . : Meta ls A n a l y s i s (ICAP) 

A n a l y s t . . . : amw 

Aluminum ( A l ) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value 

CAL ICPCALBLK 0.00139 0.00 
CAL ICPCALSTD 0.13099 10.0 
ICV V170616C 2.10952 2.00 
ICB 0.22339 
ISB V170616D 438.26242 500.0 
PB 0.19173 
LCS ICPSPK99 1.17099 1.000 
MD 903804-5 0.23096 

1.000 

MS 903804-5 ICPSPK99 1.26205 1.000 
ISB V170616D 441.43414 500.0 
CCV V170616C 2.070 2.00 
CCB 0.1845 

2.00 

Orig Value Ca lc . Resu l t * L i m i t s Date Time 

04/15/1999 1020 
04/15/1999 1045 

105.5 % 90-110 04/15/1999 1051 
04/15/1999 1059 

8 7 . 7 % 80-120 04/15/1999 1107 
04/15/1999 1118 

117.1 % 80-120 04/15/1999 1126 
0.19228 0.03868 A 0.05000 04/15/1999 1143 
0.19228 107.0 % 75-125 04/15/1999 1151 

88 .3 % 80-120 04/15/1999 1239 
103.5 % 90-110 04/15/1999 1253 

04/15/1999 1301 

EPA 6010B Batch A n a l y s t . . . : chh 
Method D e s c r i p t i o n . : Me ta ls A n a l y s i s (ICAP) 

A n a l y s t . . . : chh 

Aluminum ( A l ) 

QC Lab ID Reagent QC Result QC Result True Value 

ISB V170616D 478.52319 500.0 
CCV V170616C 1.95444 2.00 
CCB 0.03141 

2.00 

PB 0.06865 
LCS ICPSPK99 1.06832 1.000 
MD 903979-5 0.12699 

1.000 

MS 903979-5 ICPSPK99 1.09749 1.000 
CCV V170616C 1.98977 2.00 
CCB 0.00269 
PB 0.07831 
LCS ICPSPK99 1.02269 1.000 
MD 904145-2 0.30758 

1.000 

MS 904145-2 ICPSPK99 1.28619 1.000 
CCV V170616C 1.91951 2.00 
CCB 0.02512 

2.00 

EB -0.00134 
ISB V170616D 476.05859 500.0 
CCV V170616C 1.98894 2.00 
CCB 0.04127 

2.00 

Or ig . Value Calc 

0.12745 
0.12745 

0.31611 
0.31611 

. Resu l t * L i m i t s Date Time 

9 5 . 7 % 80-120 04/22/1999 1137 
9 7 . 7 % 95-105 04/22/1999 1143 

04/22/1999 1148 
04/22/1999 1209 

106.8 % 80-120 04/22/1999 1213 
0.00046 A 0.10000 04/22/1999 1222 

97 .0 % 75-125 04/22/1999 1227 
99.5 % 95-105 04/22/1999 1245 

04/22/1999 1256 
04/22/1999 1301 

102.3 % 80-120 04/22/1999 1305 
0.00853 A 0.10000 04/22/1999 1314 

97 .0 % 75-125 04/22/1999 1318 
96 .0 % 95-105 04/22/1999 1345 

04/22/1999 1349 
04/22/1999 1406 

95 .2 % 80-120 04/22/1999 1423 
99 .4 % 95-105 04/22/1999 1431 

04/22/1999 1436 

EPA 6010B Batch A n a l y s t . . . : chh 
Method D e s c r i p t i o n . : Me ta ls A n a l y s i s (ICAP) 

A n a l y s t . . . : chh 

Ant imony (Sb) 

QC 

ICV 
ICB 
PB 
LCS 
MD 
MS 

Lab ID 

903804-5 
903804-5 

Reagent 

V170616C 

ICPSPK99 

ICPSPK99 

QC Result 

1.97574 
-0.02734 
0.01853 
0.49857 

-0.00880 
0.51494 

QC Result True Value Or ig. Value Calc. Result * Limits Date Time 

2.00 

0.5000 

0.5000 

98.8 % 90-110 

-0.00757 
-0.00757 

99.7 % 80-120 
0.00123 A 0.10000 

104.5 % 75-125 

04/19/1999 1232 
04/19/1999 1235 
04/19/1999 1246 
04/19/1999 1249 
04/19/1999 1256 
04/19/1999 1259 

Page 13 
* %=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 
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any ol. g... coal o, o lh . mineral, proramv. „ w or send to connects win which such report is used or relied upon lor .ny ns.son whetsoever. This report shall nol oa reproduced, in whple dr ,n pan. without lb, wntten apprpval ol Cor, Leoomlones. 



C O R E LABORATORIES 

Job Number.: 903675 
Q U A L I T Y C O N T R O L R E S U L T S 

Report Date. : 04/23/99 

CUSTOMER: Marathon Oi l Company PROJECT: Marathon Oi l Co., Midland, Tx ATTN: Mr. Paul Peacock 

Test Method.. : EPA 6Q10B Batch.. : 38582 Analyst. . . : chh 
Method Descr ip t ion. : Metals Analysis (ICAP) Un i t s . . : mg/L : mg/L 

QC Lab ID Reagent QC Result QC Result True Value Or ig. Value Calc Result * Limits Date Time 

CCV V170616C 1.96817 2.00 98.4 % 90-110 04/19/1999 1324 
CCB -0.02054 04/19/1999 1327 

Test Method. : EPA 6010B : 38335 Analyst. . . : amw 
Method Descr ip t ion. : Metals Analysis (ICAP) Un i t s . . : mg/L 

QC Lab ID Reagent QC Result QC Result True Value Or ig. Value Calc . Result * Limits Date Time 

CAL ICPCALBLK -0.01396 0.00 04/15/1999 1020 
CAL ICPCALSTD 9.75071 10.0 04/15/1999 1036 
ICV V170616C 2.09000 2.00 104.5 % 90-110 04/15/1999 1051 
ICB 0.01515 04/15/1999 1059 
PB 0.01251 04/15/1999 1118 
LCS ICPSPK99 0.57523 0.5000 115.0 % 80-120 04/15/1999 1126 
MD 903804-5 0.01014 0.02203 0.01189 A 0.02000 04/15/1999 1143 
MS 903804-5 ICPSPK99 0.58230 0.5000 0.02203 112.1 % 75-125 04/15/1999 1151 
CCV V170616C 2.210 2.00 110.5 % 90-110 04/15/1999 1253 
CCB 0.0115 04/15/1999 1301 

Test Method. Analyst . , . : pal 
Method Descr ip t ion. : Metals Analysis (ICAP) Un i t s . . : mg/L 

. : pal 

QC Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date Time 

ISB V170616D 0.49771 0.50 99.5 % 80-120 04/14/1999 1457 
CCV V170616C 2.13449 2.00 106.7 % 90-110 04/14/1999 1505 
CCB -0.00000 04/14/1999 1509 
ISB V170616D 0.47954 0.50 95.9 % 80-120 04/14/1999 1606 
CCV V170616C 2.07495 2.00 103.7 % 90-110 04/14/1999 1614 
CCB -0.00000 04/14/1999 1619 
PB 0.01423 04/14/1999 1628 
LCS ICPSPK99 0.56642 0.5000 113.3 % 80-120 04/14/1999 1633 
MD 903804-5 0.02551 0.00867 0.01684 A 0.01000 04/14/1999 1642 
MS 903804-5 ICPSPK99 0.52489 0.5000 0.00867 103.2 % 75-125 04/14/1999 1647 
CCV V170616C 2.06916 2.00 103.5 % 90-110 04/14/1999 1709 
CCB -0.00014 04/14/1999 1714 
CCV V170616C 2.03957 2.00 102.0 % 90-110 04/14/1999 1746 
CCB -0.00111 04/14/1999 1750 
ISB V170616D 0.48651 0.50 97.3 % 80-120 04/14/1999 1827 
CCV V170616C 2.14183 2.00 107.1 % 90-110 04/14/1999 1833 
CCB -0.00000 04/14/1999 1838 
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* %=% REC, R=RPD, A=ABS D i f f . , D=% D i f f 

The analytical results, opinions or interpretations contained in this report are Dased upon information and material supplied by the client lor whose exclusive and confidential use this report has been made. The analytical results, opinions or interpreta tions 

expressed represent Ihe best judgment of Core Laboratories. Core Laboratories, however, makes no warranty or representation, express or implied, ol any type, and expressly disclaims same as to the productivity, proper operations or profitableness ol 

any oil. gas. coal or othar mineral, property, well or sand in connection with which such report is used or relied upon for any reason whatsoever. This report shall not Be reproduced, in whole or in part, without the wntten approval of Core Laboratories. 



C O R E LABORATORIES 

Job Number.: 903675 
Q U A L I T Y C O N T R O L R E S U L T S 

Report Date.: 04/23/99 

CUSTOMER: Marathon Oi l Company PROJECT: Marathon O i l Co., Midland, Tx ATTN: Mr. Paul Peacock 

EPA 601 OB Batch Ana lys t . . . : pal Method Descr ip t ion. : Metals Analysis (ICAP) 
Ana lys t . . . : pal 

Beryl l ium (Be) 

QC Lab ID Reagent QC Result QC Result True Value 

ISB V170616D 0.49604 0.50 
CCV V170616C 2.05381 2.00 
CCB 0.00020 

2.00 

ISB V170616D 0.47565 0.50 
CCV V170616C 1.97224 2.00 
CCB 0.00020 

2.00 

PB 0.00010 
LCS ICPSPK99 0.05046 0.05000 
MD 903804-5 0.00010 

0.05000 

MS 903804-5 ICPSPK99 0.05102 0.05000 
CCV V170616C 1.98758 2.00 
CCB 0.00020 

2.00 

CCV V170616C 1.96441 2.00 
CCB 0.00025 

2.00 

ISB V170616D 0.47766 0.50 
CCV V170616C 2.04144 2.00 
CCB 0.00025 

2.00 

Orig. Value Calc 

0.00005 
0.00005 

. Result * Limits Date Time 

99.2 % 80-120 04/14/1999 1457 
102.7 % 90-110 04/14/1999 1505 

04/14/1999 1509 
95.1 % 80-120 04/14/1999 1606 
98.6 % 90-110 04/14/1999 1614 

04/14/1999 1619 
04/14/1999 1628 

100.9 % 80-120 04/14/1999 1633 
0.00005 A 0 .00500 04/14/1999 1642 

101.9 % 75-125 04/14/1999 1647 
99.4 % 90-110 04/14/1999 1709 

04/14/1999 1714 
98.2 % 90-110 04/14/1999 1746 

04/14/1999 1750 
95.5 % 80-120 04/14/1999 1827 

102.1 % 90-110 04/14/1999 1833 
04/14/1999 1838 

EPA 6010B Batch Ana l ys t . . . : pal Method Descr ip t ion. : Metals Analysis (ICAP) 
Ana l ys t . . . : pal 

Boron (B) 

QC Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result 
CAL ICPCALBLK • 0.20719 
CAL ICPCALSTD 1.38150 2.00 
ICV V170616C 2.00408 2.00 
ICB 0.00323 
CCV V170616C 2.08788 2.00 
CCB 0.00289 

2.00 

PB -0.00068 
LCS ICPSPK99 0.52729 0.5000 
MD 903804-5 0.01788 

0.5000 

MS 903804-5 ICPSPK99 0.52763 0.5000 
CCV V170616C 2.07255 2.00 
CCB 0.04905 

2.00 

0.02180 
0.02180 

100.2 

104.4 

105. 
0. 

101. 
103, 

5 
00392 
2 
6 

Limits 

95-105 

95-105 

80-120 
0.10000 

75-125 
95-105 

Date Time 

04/19/1999 1059 
04/19/1999 1105 
04/19/1999 1115 
04/19/1999 1120 
04/19/1999 1446 
04/19/1999 1450 
04/19/1999 1518 
04/19/1999 1523 
04/19/1999 1532 
04/19/1999 1536 
04/19/1999 1604 
04/19/1999 1608 

Test Method : EPA 6010B Batch • ^Rtno Analys t . . . : pal Method Descr ip t ion. : Metals Analysis (ICAP) 
Analys t . . . : pal 

Cadmium (Cd) 

QC Lab ID Reagent QC Result QC Result True Value 

ISB V170616D 0.97520 1.00 
CCV V170616C 2.07710 2.00 
CCB 0.00046 
ISB V170616D 0.93373 1.00 
CCV V170616C 2.01321 2.00 
CCB 0.00046 
PB 0.00276 
LCS ICPSPK99 0.05298 0.05000 
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Orig. Value Calc. Result * Limits Date Time 

97.5 
103.9 

93.4 
100.7 

106.0 

80-120 
90-110' 

80-120 
90-110 

% 80-120 

04/14/1999 1457 
04/14/1999 1505 
04/14/1999 1509 
04/14/1999 1606 
04/14/1999 1614 
04/14/1999 1619 
04/14/1999 1628 
04/14/1999 1633 

The analytical results, opinions or interpretations 

* %=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 
0 In m l . repon sr . b.sed upon .nwmalkx, sno malms! suopliad Oy t ie cMni lor wnos. nckislve ano conndenlial use tn.s repon nas oeen meoe. The analytical resulls, opinions 01 Inlerprela lions 
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C O R E LABORATORIES 

Job Number.: 903675 
Q U A L I T Y C O N T R O L R E S U L T S 

Report Date.: 04/23/99 

CUSTOMER: Marathon Oi l Company PROJECT: Marathon O i l Co., Midland, Tx ATTN: Mr. Paul Peacock 

Test Method : EPA 601 OB 
Method Descr ip t ion. : Metals Analysis (ICAP) 
Parameter : Cadmium (Cd) 

Batch : 38309 
Units : mg/L 

Ana lys t . . . : pal 

QC Lab ID Reagent QC Result QC Result True Value 

MD 903804-5 0.00034 
MS 903804-5 ICPSPK99 0.05362 0.05000 
CCV V170616C 2.04947 2.00 
CCB 0.00107 

2.00 

CCV V170616C 2.02602 2.00 
CCB -0.00138 

2.00 

ISB V170616D 0.93816 1.00 
CCV V170616C 2.09453 2.00 
CCB 0.00061 

2.00 

Value Calc. Result * Limits Date Time 

0.00047 0.00013 A 0.00500 04/14/1999 1642 
0.00047 106.3 % 75-125 04/14/1999 1647 

102.5 % 90-110 04/14/1999 1709 
04/14/1999 1714 

101.3 % 90-110 04/14/1999 1746 
04/14/1999 1750 

93.8 % 80-120 04/14/1999 1827 
104.7 % 90-110 04/14/1999 1833 

04/14/1999 1838 

Batch . 38309 Analyst . . : pal 
Method Descr ip t ion. : Metals Analysis (ICAP) 

Analyst . . : pal 

QC Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date Time 
ISB 
CCV 
CCB 
ISB 
CCV 
CCB 
PB 
LCS 
MD 
MS 
CCV 
CCB 
CCV 
CCB 
ISB 
CCV 
CCB 

903804-5 
903804-5 

V170616D 
V170616C 

V170616D 
V170616C 

ICPSPK99 

ICPSPK99 
V170616C 

V170616C 

V170616D 
V170616C 

514.57220 
2.10958 
0.01044 

494.23913 
2.03822 
0.01292 
0.06091 

56.31085 
0.12729 

57.29665 
2.08994 
0.01392 
2.05264 
0.01168 

496.68359 
2.13245 
0.01765 

500.0 
2.00 

500.0 
2.00 

50.000 

50.000 
2.00 

2.00 

500.0 
2.00 

0.11014 
0.11014 

102.9 
105.5 

98.8 
101.9 

112. 
0. 

114. 
104. 

102. 

6 
01715 
4 
5 

6 

99.3 
106.6 

80-120 
90-110 

80-120 
90-110 

80-120 
.50000 
75-125 
90-110 

% 90-110 

80-120 
90-110 

04/14/1999 1457 
04/14/1999 1505 
04/14/1999 1509 
04/14/1999 1606 
04/14/1999 1614 
04/14/1999 1619 
04/14/1999 1628 
04/14/1999 1633 
04/14/1999 1642 
04/14/1999 1647 
04/14/1999 1709 
04/14/1999 1714 
04/14/1999 1746 
04/14/1999 1750 
04/14/1999 1827 
04/14/1999 1833 
04/14/1999 1838 

: EPA 6010B Batch Ana l ys t . . . : pal 
Method Descript ion. : Metals Analysis (ICAP) Units : mg/L 

Ana l ys t . . . : pal 

: Calcium (Ca) 
Units : mg/L 

QC Lab ID Reagent QC Result QC Result True Value 

CAL ICPCALBLK 0.00980 0.00 
CAL ICPCALSTD 28.42049 50.00 
ICV V170616C 1.99027 2.00 
ICB -0.00351 

2.00 

ISB V170616D 476.91851 500.0 
PB 0.28246 
LCS ICPSPK99 50.98290 50.000 
MD 903979-5 0.19182 

50.000 

MS 903979-5 ICPSPK99 51.26184 50.000 
CCV V170616C 1.99625 2.00 
CCB 0.00105 

Orig Value Calc. Result * Limits Date Time 

04/20/1999 0937 
04/20/1999 0941 

99.5 % 90-110 04/20/1999 0954 
04/20/1999 0959 

95.4 % 80-120 04/20/1999 1003 
04/20/1999 1007 

102.0 % 80-120 04/20/1999 1012 
0.23758 0.04576 A 0 .50000 04/20/1999 1021 
0.23758 102.0 % 75-125 04/20/1999 1025 

99.8 % 90-110 04/20/1999 1051 
04/20/1999 1055 

Page 16 
* %=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 
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C O R E LABORATORIES 

Job Number.: 903675 
Q U A L I T Y C O N T R O L R E S U L T S 

Report Date.: 04/23/99 

CUSTOMER: Marathon Oi l Company PROJECT: Marathon Oi l Co., Midland, Tx ATTN: Mr. Paul Peacock 

Test Method.. : EPA 6010B . . . . : 38636 Analyst. . . : pal 
Method Descr ip t ion. : Metals Analysis (ICAP) U n i t s . . . . . . : mg/L 

. . : pal 

QC Lab ID Reagent QC Result QC Result True Value Or ig . Value Calc. Result * Limits Date Time 

EB 0.22174 04/20/1999 1140 
CCV V170616C 1.99467 2.00 99.7 % 90-110 04/20/1999 1144 
CCB 0.01179 04/20/1999 1148 
ISB V170616D 459.72149 500.0 91.9 % 80-120 04/20/1999 1210 
CCV V170616C 1.96545 2.00 98.3 % 90-110 04/20/1999 1218 
CCB 0.00809 04/20/1999 1223 
CCV V170616C 1.92392 2.00 96.2 % 90-110 04/20/1999 1353 
CCB 0.00263 04/20/1999 1357 
CCV V170616C 1.90298 2.00 95.1 % 90-110 04/20/1999 1445 
CCB 0.00316 04/20/1999 1449 
EB 0.05508 04/20/1999 1512 
ISB V170616D 452.31146 500.0 90.5 % 80-120 04/20/1999 1529 
CCV V170616C 1.88274 2.00 94.1 % 90-110 04/20/1999 1537 
CCB 0.00545 04/20/1999 1542 

Test Method. : EPA 6010B . . . , : 38803 Analyst. . . : pal 
Method Descr ipt ion. : Metals Analysis (ICAP) Un i t s . . 

QC Lab ID Reagent QC Result QC Result True Value Or ig . Value Calc . Result * Limits Date Time 

ICV V170616C 1.85818 2.00 92.9 % 90-110 04/22/1999 1636 
ICB -0.00055 04/22/1999 1640 
ISB V170616D 411.23718 500.0 82.2 % 80-120 04/22/1999 1645 
PB 0.20574 04/22/1999 1653 
LCS ICPSPK99 45.64707 50.000 91.3 % 80-120 04/22/1999 1658 
MD 903979-5 0.12926 0.19894 0.06968 A 0.50000 04/22/1999 1707 
MS 903979-5 ICPSPK99 45.58161 50.000 0.19894 90.8 % 75-125 04/22/1999 1712 
CCV V170616C 1.93798 2.00 96.9 % 90-110 04/22/1999 1721 
CCB -0.00147 04/22/1999 1725 

Test Method : EPA 6010B Batch : 38309 Ana lys t . . . : pal 
Method Descr ipt ion. : Metals Analysis (ICAP) Units : mg/L 
Parameter : Chromium (Cr) 

QC Lab ID Reagent QC Result QC Result True Value Or ig. Value Calc. Result Limits Date Time 

ISB V170616D 0.48358 0.50 96.7 % 80-120 04/14/1999 1457 
CCV V170616C 2.07890 2.00 103.9 % 90-110 04/14/1999 1505 
CCB 0.00764 04/14/1999 1509 
ISB V170616D 0.47050 0.50 94.1 % 80-120 04/14/1999 1606 
CCV V170616C 2.01731 2.00 100.9 % 90-110 04/14/1999 1614 
CCB 0.00108 04/14/1999 1619 
PB 0.00327 04/14/1999 1628 
LCS ICPSPK99 0.21617 0.2000 108.1 % 80-120 04/14/1999 1633 
MD 903804-5 0.00027 -0.00054 0.00081 A 0.01000 04/14/1999 1642 
MS 903804-5 ICPSPK99 0.21561 0.2000 -0.00054 108.1 % 75-125 04/14/1999 1647 
CCV V170616C 2.04540 2.00 102.3 % 90-110 04/14/1999 1709 
CCB 0.00109 04/14/1999 1714 
CCV V170616C 2.01705 2.00 100.9 % 90-110 04/14/1999 1746 
CCB 0.00437 04/14/1999 1750 

Page 17 
* %=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 

The analytical results, opinions or interpretations contained in Ihis report are based upon information and material supplied by the Client tor wnose exclusive and confidential use this report has been made. The analytical results, opinions or interpreta tions 

expressed represent the best judgment ot Core Laboratories. Core Laboratories, however, makes no wananty or representation, express or implied. Sf any type, and expressly disclaims same as to Ihe productivity, proper operations or profitableness of 

any oil. oas, coal or other mineral, property, well or sand in connection with which such report ts used or relied upon for any reason whatsoever. This report shall not be reproduced, m whole or in part, without the written approval of Core Laboratones. 



C O R E LABORATORIES 

Job Number.: 903675 
Q U A L I T Y C O N T R O L R E S U L T S 

Report D a t e . : 04 /23 /99 

CUSTOMER: Marathon O i l Company PROJECT: Marathon O i l Co . , M i d l a n d , Tx ATTN: Mr. Paul Peacock 

Test Me thod . . : EPA 6010B B a t c h . . . . . . . : 38309 A n a l y s t . . : pa l 
Method D e s c r i p t i o n . : Meta ls A n a l y s i s ( ICAP) U n i t s . . : mg/L 

. : pa l 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Va lue C a l c . Resu l t * L i m i t s Date Time 

ISB V170616D 0.47214 0.50 94.4 % 80-120 04/14/1999 1827 
CCV V170616C 2.07945 2.00 104.0 % 90-110 04/14/1999 1833 
CCB 0.00245 04/14/1999 1838 

Test Me thod . . : EPA 6010B • 38309 A n a l y s t . . : pa l 
Method D e s c r i p t i o n . : Metals A n a l y s i s ( ICAP) 

A n a l y s t . . : pa l 

: Cobalt (Co) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Ca l c . Resu l t * L i m i t s Date Time 

ISB V170616D 0.48045 0.50 96.1 % 80-120 04/14/1999 1457 
CCV V170616C 2.08880 2.00 104.4 % 90-110 04/14/1999 1505 
CCB 0.00119 04/14/1999 1509 
ISB V1706160 0.46247 0.50 92.5 % 80-120 04/14/1999 1606 
CCV V170616C 2.01606 2.00 100.8 % 90-110 04/14/1999 1614 
CCB 0.00319 04/14/1999 1619 
PB 0.00039 04/14/1999 1628 
LCS ICPSPK99 0.53953 0.5000 107.9 % 80-120 04/14/1999 1633 
MD 903804-5 0.00239 0.00039 0.00200 A 0.03000 04/14/1999 1642 
MS 903804-5 ICPSPK99 0.54712 0.5000 0.00039 109.3 % 75-125 04/14/1999 1647 
CCV V170616C 2.04643 2.00 102.3 % 90-110 04/14/1999 1709 
CCB -0.00100 04/14/1999 1714 
CCV V170616C 2.01486 2.00 100.7 % 90-110 04/14/1999 1746 
CCB 0.00099 04/14/1999 1750 
ISB V170616D 0.46527 0.50 93 .1 % 80-120 04/14/1999 1827 
CCV V170616C 2.08960 2.00 104.5 % 90-110 04/14/1999 1833 
CCB -0.00020 04/14/1999 1838 

: EPA 6010B : 38309 A n a l y s t . . . : pat 
Method D e s c r i p t i o n . : Meta ls A n a l y s i s (ICAP) U n i t s . . : mg/L 

. . : pat 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Va lue Ca l c . Resu l t * L i m i t s Date Time 

ISB V170616D 0.49726 0.50 99.5 % 80-120 04/14/1999 1457 
CCV V170616C 2.03862 2.00 101.9 % 90-110 04/14/1999 1505 
CCB 0.00060 04/14/1999 1509 
ISB V170616D 0.48388 0.50 96.8 % 80-120 04/14/1999 1606 
CCV V170616C 1.96897 2.00 98.4 % 90-110 04/14/1999 1614 
CCB 0.00425 04/14/1999 1619 
PB 0.00182 04/14/1999 1628 
LCS ICPSPK99 0.25517 0.2500 102.1 % 80-120 04/14/1999 1633 
MD 903804-5 0.00851 0.00912 0.00061 A 0.01000 04/14/1999 1642 
MS 903804-5 ICPSPK99 0.26277 0.2500 0.00912 101.5 % 75-125 04/14/1999 1647 
CCV V170616C 1.95833 2.00 97 .9 % 90-110 04/14/1999 1709 
CCB 0.00121 04/14/1999 1714 
CCV V170616C 1.93521 2.00 96.8 % 90-110 04/14/1999 1746 
CCB -0.00030 04/14/1999 1750 
ISB V170616D 0.48296 0.50 96.6 % 80-120 04/14/1999 1827 
CCV V170616C 2.01125 2.00 100.6 % 90-110 04/14/1999 1833 
CCB 0.00060 04/14/1999 1838 

Page 18 

* %=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 
The analytical results, opinions or interpretations contained in this rape rt are base Kl upon information ano matenal supplwd by the client lor whose exclusive end confidential use this repon has been mode. The analytical results, ooinions or viterprete lions 

expressed represent the Dest judgment of Core Laboratories. Core Laboratories, however, makes no warranty or representation, express or implied, of any type, and expressly disclaims same as to the productivity, proper operations or profitableness of 

any oil. gas, coal or other mineral, property, well or sand in connection with which such repon is used or relied upon for any reason whatsoever. This report shall not be reproduced, in whole or in part, without the wntten approval of Core Laboratones. 



l C O R E LABORATORIES 

Job Number.: 903675 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 04/23/99 

CUSTOMER: Marathon Oil Company PROJECT: Marathon Oil Co., Midland, Tx ATTN: Mr. Paul Peacock 

Test Method : EPA 6010B Batch • ijrcno * i * • 
Method Description.: Metals Analysis (ICAP) K S ! : m5f Analyst.,.: pal 
Parameter : Iron (Fe) 

QC Lab ID Reagent QC Result QC Result True Value 

ISB V170616D 186.90142 200.0 
CCV V170616C 2.02648 2.00 
CCB 0.00810 

2.00 

ISB V170616D 179.72509 200.0 
CCV V170616C 1.95128 2.00 
CCB 0.00195 

2.00 

PB 0.08003 
LCS ICPSPK99 0.52955 0.5000 
MD 903804-5 0.78301 

0.5000 

MS 903804-5 ICPSPK99 1.33198 0.5000 
CCV V170616C 1.97719 2.00 
CCB 0.00335 

2.00 

CCV V170616C 1.93358 2.00 
CCB -0.00279 

2.00 

ISB V170616D 180.95837 200.0 
CCV V170616C 2.02626 2.00 
CCB 0.00265 

2.00 

Orig. Value Calc 

0.92799 
0.92799 

. Result * Limits Date Time 

93.5 % 80- 120 04/14/1999 1457 
101.3 % 90- 110 04/14/1999 1505 

04/14/1999 1509 
89.9 % 80- 120 04/14/1999 1606 
97.6 % 90- 110 04/14/1999 1614 

04/14/1999 1619 
04/14/1999 1628 

105.9 % 80- 120 04/14/1999 1633 
16.9 R 20 04/14/1999 1642 
80.8 % 75- 125 04/14/1999 1647 
98.9 % 90- 110 04/14/1999 1709 

04/14/1999 1714 
96.7 % 90- 110 04/14/1999 1746 

04/14/1999 1750 
90.5 % 80- 120 04/14/1999 1827 
101.3 % 90- 110 04/14/1999 1833 

04/14/1999 1838 

Test Method : EPA 6010B 
Method Description.: Metals Analysis (ICAP) 
Parameter : Lead (Pb) 

Batch ; 38309 
Units ; mg/L 

Analyst...: pal 

QC Lab ID Reagent QC Result QC Result True Value 

ISB V170616D 1.01164 1.00 
CCV V170616C 1.90419 2.00 
CCB -0.04202 

2.00 

ISB V170616D 0.94836 1.00 
CCV V170616C 1.90264 2.00 
CCB -0.03706 

2.00 

PB 0.01225 
LCS ICPSPK99 0.46746 0.5000 
MD 903804-5 -0.02770 

0.5000 

MS 903804-5 ICPSPK99 0.53585 0.5000 
CCV V170616C 1.96704 2.00 
CCB -0.01896 

2.00 

CCV VI70616C 1.85855 2.00 
CCB -0.03543 

2.00 

ISB V170616D 0.95904 1.00 
CCV V170616C 1.93055 2.00 
CCB -0.00495 

2.00 

Orig. Value Calc 

-0.03516 
-0.03516 

. Result * Limits Date Time 

101.2 % 80-120 04/14/1999 1457 
95.2 % 90-110 04/14/1999 1505 

04/14/1999 1509 
94.8 % 80-120 04/14/1999 1606 
95.1 % 90-110 04/14/1999 1614 

04/14/1999 1619 
04/14/1999 1628 

93.5 % 80-120 04/14/1999 1633 
0.00746 A 0.05000 04/14/1999 1642 

114.2 % 75-125 04/14/1999 1647 
98.4 % 90-110 04/14/1999 1709 

04/14/1999 1714 
92.9 % 90-110 04/14/1999 1746 

04/14/1999 1750 
95.9 % 80-120 04/14/1999 1827 
96.5 % 90-110 04/14/1999 1833 

04/14/1999 1838 

Test Method : EPA 6010B 
Method Description.: Metals Analysis (ICAP) 
Parameter : Magnesium (Mg) 

Batch ; 38309 
Units : mg/L 

Analyst pal 

QC 

ISB 
CCV 
CCB 

Lab ID Reagent 

V170616D 
V170616C 

QC Result 

529.14654 
1.94145 
-0.00213 

QC Result True Value Orig. Value Calc. Result * Limits Date Time 
500.0 
2.00 
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105.8 
97.1 

80-120 
90-110 

04/14/1999 1457 
04/14/1999 1505 
04/14/1999 1509 

* %=% REC, R=RPD, A=ABS Diff., D=% Diff. n - n r e v , , r - n r u , n - n o o U I T T . , U=/o U I T T . 
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1 C O R E LABORATORIES 

Job Number.: 903675 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 04/23/99 

CUSTOMER: Marathon Oil Company PROJECT: Marathon Oil Co., Midland, Tx ATTN: Mr. Paul Peacock 

EPA 601OB : 38309 Analyst... : pal 
Method Description.: Metals Analysis (ICAP) Units : mg/L 

Analyst... : pal 

Magnesium (Mg) 
: mg/L 

QC Lab ID Reagent QC Result QC Result True Value 

ISB V170616D 509.64001 500.0 
CCV V170616C 1.90751 2.00 
CCB 0.02489 
PB 0.01156 
LCS ICPSPK99 53.99058 50.000 
MD 903804-5 0.01424 

50.000 

MS 903804-5 ICPSPK99 54.41831 50.000 
CCV V170616C 1.90318 2.00 
CCB -0.00204 
CCV V170616C 1.87392 2.00 
CCB 0.00204 
ISB V170616D 514.35369 500.0 
CCV VI70616C 1.94244 2.00 
CCB 0.00195 

Orig. Value Calc 

-0.01421 
-0.01421 

. Result * Limits Date Time 

101.9 % 80-120 04/14/1999 1606 
95.4 % 90-110 04/14/1999 1614 

04/14/1999 1619 
04/14/1999 1628 

108.0 % 80-120 04/14/1999 1633 
0.02845 A 0 10000 04/14/1999 1642 

108.9 % . 75-125 04/14/1999 1647 
95.2 % 90-110 04/14/1999 1709 

04/14/1999 1714 
93.7 % 90-110 04/14/1999 1746 

04/14/1999 1750 
102.9 % 80-120 04/14/1999 1827 
97.1 % 90-110 04/14/1999 1833 

04/14/1999 1838 

EPA 6010B Batch . •Jijreno Analyst...: pal 
Method Description.: Metals Analysis (ICAP) 

Manganese (Mn) 

Analyst...: pal 

QC Lab ID Reagent QC Result QC Result True Value 

ISB V170616D 0.47289 0.50 
CCV V170616C 1.93210 2.00 
CCB 0.00097 
ISB V170616D 0.45480 0.50 
CCV V170616C 1.86157 2.00 
CCB 0.00000 
PB 0.00123 
LCS ICPSPK99 0.49141 0.5000 
MD 903804-5 0.00598 

0.5000 

MS 903804-5 ICPSPK99 0.50274 0.5000 
CCV V170616C 1.88417 2.00 
CCB 0.00073 

2.00 

CCV V170616C 1.86179 2.00 
CCB 0.00024 
ISB V170616D 0.45673 0.50 
CCV V170616C 1.92990 2.00 
CCB 0.00097 

Orig Value Calc. Result * Limits Date Time 

94.6 % 80-120 04/14/1999 1457 
96.6 % 90-110 04/14/1999 1505 

04/14/1999 1509 
91.0 % 80-120 04/14/1999 1606 
93.1 % 90-110 04/14/1999 1614 

04/14/1999 1619 
04/14/1999 1628 

98.3 % 80-120 04/14/1999 1633 
0.00552 0.00046 A 0.01000 04/14/1999 1642 
0.00552 99.4 % 75-125 04/14/1999 1647 

94.2 % 90-110 04/14/1999 1709 
04/14/1999 1714 

93.1 % 90-110 04/14/1999 1746 
04/14/1999 1750 

91.3 % 80-120 04/14/1999 1827 
96.5 % 90-110 04/14/1999 1833 

04/14/1999 1838 

Batch • ^fl4nn Analyst. ..: pa I 
Method Description.: Mercury, Total Uni ts : mg/L 

Analyst. ..: pa I 

QC Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date Time 
CAL 
CAL 
CAL 
CAL 
CAL 
CAL 

HGCALBLK 4246 
V170616F 10202 
V170616F 65376 
V170616F 319851 
V170616F 610958 
V170616F 1297477 

0.000 
0.000200 
0.001000 
0.005000 
0.010000 
0.020000 

04/15/1999 1013 
04/15/1999 1017 
04/15/1999 1021 
04/15/1999 1024 
04/15/1999 1028 
04/15/1999 1032 

Page 20 
* %=% REC, R=RPD, A=ABS Diff., D=% Diff. 
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C O R E L A B O R A T O R I E S 

Job Number.: 903675 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 04/23/99 

CUSTOMER: Marathon Oil Company PROJECT: Marathon Oil Co., Midland, Tx ATTN: Mr. Paul Peacock 

Batch • 7«Ann Analyst...: pal Method Description.: Mercury, Total Analyst...: pal 

QC Lab ID Reagent QC Result QC Result True Value 
ICV V170616G 0.00493 0.005000 
ICB 0.000022 

0.005000 

PB 0.0001 
LCS 

903580-1 
V170616G 0.00559 0.005000 

MD 903580-1 0.0001 
0.005000 

MS 903580-1 V170616G 0.00480 0.005000 
CCV V170616F 0.00982 0.010000 
CCB 0.000024 

0.010000 

CCV V170616F 0.0102 0.010000 
CCB 0.000027 
PB 0.00013 
LCS 

903774-1 
V170616G 0.00581 0.005000 

MD 903774-1 0.00038 
0.005000 

MS 903774-1 V170616G 0.00500 0.005000 
CCV V170616F 0.0103 0.010000 
CCB 0.000082 
CCV V170616F 0.0101 0.010000 
CCB 0.000107 
CCV V170616F 0.0100 0.010000 
CCB 0.00003 

0.010000 

PB 0.0001 
MD 903609-1 0.000047 
MS 903609-1 V170616G 0.00513 0.005000 
CCV V170616F 0.0100 0.010000 
CCB 0.000102 

0.010000 

CCV V170616F 0.00985 0.010000 
CCB 0.000009 

0.010000 

CCV V170616F 0.0100 0.010000 
CCB 0.000026 

0.010000 

PB 0.00005 
LCS V170616G 0.00471 0.005000 
MD 902905-1 0.000125 

0.005000 

MS 902905-1 V170616G 0.00530 0.005000 
CCV V170616F 0.00980 0.010000 
CCB 0.000041 

0.010000 

CCV V170616F 0.00901 0.010000 
CCB 0.00005 

0.010000 

LCS V170616G 0.00480 0.005000 
CCV V170616F 0.00918 0.010000 
CCB 0.000038 

0.010000 

Test Method : EPA 6010B 
Method Description.: Metals Analysis (ICAP) 
Parameter : Molybdenum (Mo) 

Orig Value Calc. Result * Limits Date Time 

98.6 % 90-110 04/15/1999 1036 
04/15/1999 1039 
04/15/1999 1043 

111.8 % 80-120 04/15/1999 1047 
0.0001 0.0000 A 0 .0010 04/15/1999 1054 
0.0001 94.0 % 75-125 04/15/1999 1058 

98.2 % 90-110 04/15/1999 1121 
04/15/1999 1124 

102.0 % 90-110 04/15/1999 1206 
04/15/1999 1209 
04/15/1999 1224 

116.2 % 80-120 04/15/1999 1228 
0.00038 0.00000 A 0 .00100 04/15/1999 1236 
0.00038 92.4 % 75-125 04/15/1999 1239 

103.0 % 90-110 04/15/1999 1251 
04/15/1999 1254 

101.0 % 90-110 04/15/1999 1336 
04/15/1999 1339 

100.0 % 90-110 04/15/1999 1343 
04/15/1999 1347 
04/15/1999 1406 

0.00009 0.000043 A 0 .001000 04/15/1999 1417 
0.00009 100.8 % 75-125 04/15/1999 1421 

100.0 % 90-110 04/15/1999 1428 
04/15/1999 1432 

98.5 % 90-110 04/15/1999 1513 
04/15/1999 1517 

100.0 % 90-110 04/15/1999 1551 
04/15/1999 1555 
04/15/1999 1558 

94.2 % 80-120 04/15/1999 1602 
0.000107 0.000018 A 0 001000 04/15/1999 1610 
0.000107 103.9 % 75-125 04/15/1999 1613 

98.0 % 90-110 04/15/1999 1636 
04/15/1999 1640 

90.1 % 90-110 04/15/1999 1721 
04/15/1999 1725 

96.0 % 80-120 04/15/1999 1728 
91.8 % 90-110 04/15/1999 1732 

04/15/1999 1736 

Analyst. ..: chh 

Orig Value Calc. Result * Limits Date Time 

102.7 % 90-110 04/19/1999 1324 
04/19/1999 1327 

101.1 % 90-110 04/19/1999 1449 
04/19/1999 1452 

99.7 X 90-110 04/19/1999 1514 

* " /.=% REC, R=RPD, A=ABS Diff., D=% Diff 

QC 

CCV 
CCB 
ICV 
ICB 
CCV 

Lab ID Reagent 

V170616C 

V170616C 

V170616C 

QC Result 

2.05419 
0.09098 
2.02167 
0.05579 
1.99460 

QC Result True Value 

2T0O 

2.00 

2.00 

Page 21 

Th. .„.,«., „.*. 0p,n»hS 0, million, com*™* „ «. „. h„„ UM„ W c m , . t k ) n „«, ma,„., SODOIiM „ ,„„ cl,„ „ „,„„„ „>dua>, ^ ^ m ^ ^ ^ ^ ^ ^ ^ ^ 

, . „ , „ . , , , „ . « „ W g m « „ „ , CO,. L .hc . , 0™, . c , . UbO,O,0O... h o w „ . , o „ k „ no w . ™ , „ o, W » « . , » h . . x p , . „ o, imp,,*,, of „ lyp.. .hO „ i M 4 m s M , 0 , h . „,oOuC,Mt». 0,0=0, , p „ . , i o n , O, p , 0 « , « . . h « , ol 

.nv 0,1. „... 00.1 o, oll» min.,.1. o n o , ^ , - . » « . oonn«„n „,h wh.h .uoh ,000, » „ . „ „, „ 1 , M upon ,0, m, ̂  »h.„oo.„. Thl. mooh .ha, no, 0. woOoooo. m who,, o, in p.,. wi.houl Ih. woh.n OTro»* o, Co™ UP».,on„. 



C O R E LABORATORIES 

Q U A L I T Y C O N T R O L R E S U L T S 
Job Number.: 903675 Report Date.: 04/23/99 

CUSTOMER: Marathon Oil Company PROJECT: Marathon O i l Co., Midland, Tx ATTN: Mr. Paul Peacock 

Test Method : EPA 6010B 
Method Descr ip t ion. : Metals Analysis (ICAP) 
Parameter : Molybdenum (Mo) 

Batch : 38582 
Units : mg/L 

Analyst...: chh 

QC Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date Time 

CCB 0.06511 04/19/1999 1517 
CCV V170616C 2.01009 2.00 100.5 % 90-110 04/19/1999 1541 
CCB 0.05697 04/19/1999 1544 
PB 0.00148 - 04/19/1999 1548 
LCS ICPSPK99 0.43457 0.5000 86.9 % 80-120 04/19/1999 1551 
MD 903804-5 0.00477 0.03192 0.02715 A 0.05000 04/19/1999 1556 
MS 903804-5 ICPSPK99 0.43394 0.5000 0.03192 80.4 % 75-125 04/19/1999 1559 
CCV V170616C 1.89356 2.00 94.7 % 90-110 04/19/1999 1614 
CCB 0.06385 04/19/1999 1617 

Test Method. : EPA 6010B 38309 Analyst. . . : pal 
Method Descr ip t ion. : Metals Analysis (ICAP) 

: Nickel (Ni ) 

QC Lab ID Reagent QC Result QC Result True Value Orig . Value Calc. Result * Limits Date Time 

ISB V170616D 0.96117 1.00 96.1 % 80-120 04/14/1999 1457 
CCV VI70616C 2.03415 2.00 101.7 % 90-110 04/14/1999 1505 
CCB 0.00126 04/14/1999 1509 
ISB V170616D 0.92438 1.00 92.4 % 80-120 04/14/1999 1606 
CCV V170616C 1.96033 2.00 98.0 % 90-110 04/14/1999 1614 
CCB -0.00000 04/14/1999 1619 
PB -0.00075 04/14/1999 1628 
LCS ICPSPK99 0.53281 0.5000 106.6 % 80-120 04/14/1999 1633 
MD 903804-5 0.00252 0.0O733 0.00481 A 0.01000 04/14/1999 1642 
MS 903804-5 ICPSPK99 0.53661 0.5000 0.00733 105.9 % 75-125 04/14/1999 1647 
CCV V170616C 1.99395 2.00 99.7 % 90-110 04/14/1999 1709 
CCB 0.00328 04/14/1999 1714 
CCV V170616C 1.97197 2.00 98.6 % 90-110 04/14/1999 1746 
CCB 0.00455 04/14/1999 1750 
ISB V170616D 0.92428 1.00 92.4 % 80-120 04/14/1999 1827 
CCV V170616C 2.03971 2.00 102.0 % 90-110 04/14/1999 1833 
CCB 0.00202 04/14/1999 1838 

: EPA 6010B : 38309 A n a l y s t . . . : pal 
Method Descript ion. : Metals Analysis (ICAP) 

: Potassium (IC) 

QC Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date Time 

CCV V170616C 19.74876 20.00 98.7 % 90-110 04/14/1999 1505 
CCB 0.04433 04/14/1999 1509 
CCV V170616C 19.09852 20.00 95.5 % 90-110 04/14/1999 1614 
CCB 0.11576 04/14/1999 1619 
PB 0.20935 04/14/1999 1628 
LCS ICPSPK99 51.10098 50.000 102.2 % 80-120 04/14/1999 1633 
MD 903804-5 0.19704 0.20443 0.00739 A 0 .50000 04/14/1999 1642 
MS 903804-5 ICPSPK99 51.12068 50.000 0.20443 101.8 % 75-125 04/14/1999 1647 
CCV V170616C 19.00492 20.00 95.0 % 90-110 04/14/1999 1709 
CCB -0.02955 04/14/1999 1714 
CCV V170616C 18.70689 20.00 93.5 % 90-110 04/14/1999 1746 
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* %=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 

Tha aniifytical results, opinions or interpretations contained in this report are based upon information and matenal supplied by the Client for whose exclusive and confidential use this report has been made. The analytical results, opinions or interpreta tuns 

expressed represent the best judgment of Core Laboratories. Core Laboratories, however, makes no warranty or representation, express or implied, of any type, and expressly disclaims same as to the productivity, proper operations or profitableness of 

any tM, gas, coal or other mineral, property, welt or sand in connection with which such repon is used or relied upon lot any reason whatsoever. This report Shan not be reproduced, in whole or in part, without the written approval ot Core Laboratones. 



C O R E LABORATORIES 

Job Number.: 903675 
Q U A L I T Y C O N T R O L R E S U L T S 

Report Date.: 04/23/99 

CUSTOMER: Marathon Oi l Company PROJECT: Marathon O i l Co., Midland, Tx ATTN: Mr. Paul Peacock 

Test Method : EPA 601 OB Batch : 38309 Analyst. . . : pal 
Method Descr ip t ion. : Metals Analysis (ICAP) Units 

Analyst. . . : pal 
Method Descr ip t ion. : Metals Analysis (ICAP) 

QC Lab ID Reagent QC Result QC Result True Value Or ig. Value Calc. Result * Limits Date Time 

CCB 0.04926 
CCV V170616C 19.60098 
CCB 0.02955 

20.00 98.0 % 90-110 
04/14/1999 
04/14/1999 
04/14/1999 

1750 
1833 
1838 

Test Method : EPA 6010B Batch : 38335 Analyst. . . : amw 
Method Descr ip t ion, : Metals Analysis (ICAP) Units 

Analyst. . . : amw 
Method Descr ip t ion, : Metals Analysis (ICAP) 

QC Lab ID Reagent QC Result QC Result True Value Orig. Value Calc Result * Limits Date Time 

CAL ICPCALBLK •0.01392 0.00 04/15/1999 1020 
CAL ICPCALSTD 3.84269 4.00 04/15/1999 1042 
ICV V170616C 1.96371 2.00 98.2 % 90-110 04/15/1999 1051 
ICB 0.01284 04/15/1999 1059 
PB 0.00374 04/15/1999 1118 
LCS ICPSPK99 0.53041 0.5000 106.1 % 80-120 04/15/1999 1126 
MD 903804-5 0.02230 0.03002 0.00772 A 0.02000 04/15/1999 1143 
MS 903804-5 ICPSPK99 0.55062 0.5000 0.03002 104.1 % 75-125 04/15/1999 1151 
CCV V170616C 2.066 2.00 103.3 % 90-110 04/15/1999 1253 
CCB 0.0314 04/15/1999 1301 

Test Method. : EPA 6010B Batch : 38713 Analyst. . . : pal 
Method Descr ip t ion. : Metals Analysis (ICAP) 

QC Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date Time 

CAL ICPCALBLK -0.00142 0.00 04/21/1999 2225 
CAL ICPCALSTD 1.44917 4.00 04/21/1999 2244 
ICV V170616C 2.06236 2.00 103.1 % 95-105 04/21/1999 2255 
ICB 0.00719 04/21/1999 2303 
PB -0.00703 04/21/1999 2323 
LCS ICPSPK99 0.52694 0.5000 105.4 % 80-120 04/21/1999 2331. 
MD 903979-5 -0.00177 0.01183 0.01360 A 0.01000 04/21/1999 2348 
MS 903979-5 ICPSPK99 0.51494 0.5000 0.01183 100.6 % 75-125 04/21/1999 2356 
CCV V170616C 2.02105 2.00 101.1 % 95-105 04/22/1999 0038 
CCB 0.03598 04/22/1999 0046 

Test Method. Analyst. . . : pal 
Method Descr ip t ion. : Metals Analysis (ICAP) 

QC Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date Time 

ISB VI70616D 1.00602 1.00 100.6 % 80-120 04/14/1999 1457 
CCV V170616C 2.01905 2.00 101.0 % 90-110 04/14/1999 1505 
CCB 0.00429 04/14/1999 1509 
ISB V170616D 0.96581 1.00 96.6 % 80-120 04/14/1999 1606 
CCV V170616C 1.97072 2.00 98.5 % 90-110 04/14/1999 1614 
CCB 0.00230 04/14/1999 1619 
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* %=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 

The analyi ical results, opinions or mterpretations contained in this report are based upon information and material supplied by the client (or whose exclusive and confidential use this rapon has been made. The analytical resufts, opinions or interpreta tions 

expressed represent the best tudgment of Core Laboratones. Core Laboratones. however, makes no warranty or representation, express or implied, of arty type, and expressly disclaims same as to the productivity, proper Operations or provableness of 

any oil. gas, coal or other mineral, property, weU o> send in ccsrinectlon with which such iBPort is used or raked upon ior any reason whatsoever. This report shaU not be reproduced. «\ wnoVe or in pert, without the written approval ol Cora Laboratories. 



C O R E LABORATORIES 

Q U A L I T Y C O N T R O L R E S U L T S 
Job Number.: 903675 Report Date.: 04/23/99 

CUSTOMER: Marathon Oi l Company PROJECT: Marathon Oi l Co., Midland, Tx ATTN: Mr. Paul Peacock 

Test Method : EPA 6010B 
Method Descr ip t ion. : Metals Analysis (ICAP) 
Parameter . . : S i lver (Ag) 

Batch. 
Uni ts. 

38309 
mg/L 

Analyst pal 

QC Lab ID Reagent QC Result QC Result True Value Or ig. Value Calc. Result * Limits Date Time 

PB 0.00368 04/14/1999 1628 
LCS ICPSPK99 0.21497 0.2000 107.5 % 80-120 04/14/1999 1633 
MD 903804-5 0.02212 0.00939 0.01273 A 0. 01000 04/14/1999 1642 
MS 903804-5 ICPSPK99 0.21485 0.2000 0.00939 102.7 % 75-125 04/14/1999 1647 
CCV V170616C 1.98576 2.00 99.3 % 90-110 04/14/1999 1709 
CCB -0.00168 04/14/1999 1714 
CCV V170616C 1.96197 2.00 98.1 % 90-110 04/14/1999 1746 
CCB 0.00107 04/14/1999 1750 
ISB V170616D 0.97787 1.00 97.8 % 80-120 04/14/1999 1827 
CCV V170616C 2.03332 2.00 101.7 % 90-110 04/14/1999 1833 
CCB 0.00352 04/14/1999 1838 

Test Method. : EPA 6010B : 38582 Analyst. . . : chh 
Method Descript ion. ' : Metals Analysis (ICAP) Un i t s . . 

QC Lab ID Reagent QC Result QC Result True Value Or ig. Value Calc. Result * Limits Date Time 

ICV V170616C 2.14507 2.00 107.3 % 90-110 04/19/1999 1232 
ICB 0.01013 04/19/1999 1235 
PB 0.81863 04/19/1999 1246 
LCS ICPSPK99 49.21278 50.000 98.4 % 80-120 04/19/1999 1249 
MD 903804-5 0.83620 0.87708 0.04088 A 0 .50000 04/19/1999 1256 
MS 903804-5 ICPSPK99 53.03534 50.000 0.87708 104.3 % 75-125 04/19/1999 1259 
CCV V170616C 1.94371 2.00 97.2 % 90-110 04/19/1999 1324 
CCB 0.00979 04/19/1999 1327 
CCV V170616C 1.81667 2.00 90.8 % 90-110 04/19/1999 1404 
CCB 0.02838 04/19/1999 1408 

Batch : 38335 Ana lys t . . . : amw 
Method Descr ip t ion. : Metals Analysis (ICAP) Un i t s . . : mg/L 

Ana lys t . . . : amw 

QC Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date Time 

CAL 
CAL 
ICV 
ICB 
PB 
LCS 
MD 
MS 
CCV 
CCB 

903804-5 
903804-5 

ICPCALBLK 
ICPCALSTD 
V170616C 

ICPSPK99 

ICPSPK99 
V170616C 

0.02229 
3.10299 
2.07268 
0.00567 

-0.00610 
0.54493 

-0.01009 
0.56159 
2.135 

-0.0078 

0.00 
4.00 
2.00 

0.5000 

0.5000 
2.00 

103.6 % 90-110 

-0.01395 
-0.01395 

109.0 % 80-120 
0.00386 A 0 02000 

115.1 % 75-125 
106.8 % 90-110 

04/15/1999 1020 
04/15/1999 1033 
04/15/1999 1051 
04/15/1999 1059 
04/15/1999 1118 
04/15/1999 1126 
04/15/1999 1143 
04/15/1999 1151 
04/15/1999 1253 
04/15/1999 1301 
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%=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 

The analytical results, opinions or interpret alions contained in this report are Based upon •ntorrnation and material supplied by the client tor whose exclusive and confidential use this report nas Been made. The analytical results, opinions or interpreta tions 

expressed represent the best tudgment ol Core Laboratories. Core Laboratones. however, makes no warranty or representation, express or implied, of any type, and expressly disclaims same as to the productivity, proper operations or profitableness of 

any oil. gas. coal or other mineral, property, well or sand in connection with which such report is used or relied upon tor any reason whatsoever. This report snail not be reproduced, in who*e or in part, without the written approval of Core Laboratones. 



01 C O R E LABORATORIES 

Job Number.: 903675 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 04/23/99 

CUSTOMER: Marathon Oil Company PROJECT: Marathon Oil Co., Midland, Tx ATTN: Mr. Paul Peacock 

Batch Analyst...: amw Method Description.: Metals Analysis (ICAP) Analyst...: amw 

QC 

CAL 
CAL 
ICV 
ICB 
ISB 
PB 
LCS 
MD 
MS 
ISB 
CCV 
CCB 

Lab ID Reagent 

903804-5 
903804-5 

ICPCALBLK 
ICPCALSTD 
VI70616C 

V170616D 

ICPSPK99 

ICPSPK99 
V170616D 
V170616C 

QC Result 

-0.00190 
0.10869 
2.02169 
0.01175 
.55153 
.04068 
.58499 
.01808 
.61211 
.55877 
.107 

QC Result 

0. 
0. 
0. 
0. 
0. 
0. 
2. 
0.0262 

True Value Orig. Value Calc 

0.00 
1.00 
2.00 

0.50 

0.5000 

0.5000 
0.50 
2.00 

0.02169 
0.02169 

. Result * Limits Date Time 

04/15/1999 1020 
04/15/1999 1039 

101.1 % 90-110 04/15/1999 1051 
04/15/1999 1059 

110.3 % 80-120 04/15/1999 1107 
04/15/1999 1118 

117.0 % 80-120 04/15/1999 1126 
0.00361 A 0 .05000 04/15/1999 1143 

118.1 % 75-125 04/15/1999 1151 
111.8 % 80-120 04/15/1999 1239 
105.3 % 90-110 04/15/1999 1253 

04/15/1999 1301 

Batch - *w*no Analyst...: pal Method Description.: Metals Analysis (ICAP) Analyst...: pal 

QC Lab ID Reagent QC Result 

ISB V170616D 1.02761 
CCV V170616C 2.02379 
CCB 0.00098 
ISB V170616D 0.97643 
CCV V170616C 1.95226 
CCB 0.00294 
PB -0.00145 
LCS ICPSPK99 0.52434 
MD 903804-5 0.00772 
MS 903804-5 ICPSPK99 0.53215 
CCV V170616C 1.96263 
CCB -0.00148 
CCV V170616C 1.94490 
CCB 0.00243 
ISB V170616D 0.98268 
CCV V170616C 2.02092 
CCB -0.00145 

QC Result True Value 

1.00 
2.00 

1.00 
2.00 

0.5000 

0.5000 
2.00 

2.00 

1.00 
2.00 

Orig. Value Calc 

0.00818 
0.00818 

. Result * Limits 

102.8 % 80-120 
101.2 % 90-110 

97.6 % 80-120 
97.6 % 90-110 

104.9 % 80-120 
0.00046 A 0 01000 

104.8 % 75-125 
98.1 % 90-110 

97.2 % 90-110 

98.3 % 80-120 
101.0 X 90-110 

Date Time 

04/14/1999 1457 
04/14/1999 1505 
04/14/1999 1509 
04/14/1999 1606 
04/14/1999 1614 
04/14/1999 1619 
04/14/1999 1628 
04/14/1999 1633 
04/14/1999 1642 
04/14/1999 1647 
04/14/1999 1709 
04/14/1999 1714 
04/14/1999 1746 
04/14/1999 1750 
04/14/1999 1827 
04/14/1999 1833 
04/14/1999 1838 
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* %=% REC, R=RPD, A=ABS Diff., D=% Diff. 
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C O R E LABORATORIES 

Job Number.: 903675 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 04/23/99 

CUSTOMER: Marathon Oil Company PROJECT: Marathon Oil Co., Midland, Tx ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

Test Method : EPA 8310 Batch. 
Method Description.: Polynuclear Aromatic Hydrocarbons-HPLC Units. 

38632 
ug/L 

Analyst...: rm 

MB Method Blank 04/15/1999 1533 

Parameter/Test Description QC Result 

Acenaphthene ND 
Acenaphthylene ND 
Anthracene ND 
Benzo(b)fluoranthene ND 
BenzoCk)fluoranthene ND 
BenzoC a )anth racene ND 
Benzo(a)pyrene ND 
BenzoCghi)perylene ND 
Chrysene ND 
D i benzoC a,h)anth racene ND 
Fluoranthene ND 
Fluorene ND 
Indeno C1,2,3-cd)pyrene ND 
Naphthalene ND 
Phenanthrene ND 
Pyrene ND 

QC Result True Value Orig. Value Calc. Result * Limits 

LCS Laboratory Control Sample V173712A 04/15/1999 1611 

Parameter/Test Description 

Acenaphthene 
Acenaphthylene 
Anthracene 
BenzoCb)fluoranthene 
BenzoCk)fluoranthene 
BenzoCa)anthracene 
BenzoCa)pyrene 
BenzoCghi)perylene 
Chrysene 
DibenzoCa,h)anthracene 
Fluoranthene 
Fluorene 
Indenod, 2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

QC Result QC Result True Value Orig. Value Calc. Result * Limits 

302.8 1000.000000 30.3 % 20-150 
513.56 1000.000000 51.4 % 20-150 
517.9 1002.000000 51.7 % 20-150 
380.7 500.000000 76.1 % 20-150 
400.3 500.000000 80.1 % 20-150 
406.3 500.000000 81.3 % 20-150 
341.0 500.000000 68.2 X 20-150 
407.7 500.000000 81.5 X 20-150 
421.7 500.000000 84.3 X 20-150 
415.9 500.000000 83.2 X 20-150 
398.3 500.000000 79.7 X 20-150 
385.1 1000.000000 38.5 X 20-150 
374.9 500.000000 75.0 X 20-150 
349.4 1000.000000 34.9 X 20-150 
288.2 502.500000 57.4 % 20-150 
388.6 500.000000 77.7 X 20-150 

MS Matrix Spike VI73712A 903663-1 04/15/1999 1725 

Parameter/Test Description QC Result QC Result True Value Orig Value Calc. Result * Limits 

Acenaphthene 209.4 1000.000000 ND 20.9 % 20-150 
Acenaphthylene 327.54 1000.000000 ND 32.8 X 20-150 
Anthracene 449.4 1002.000000 ND 44.9 X 20-150 
BenzoC b)fIuoranthene 353.0 500.000000 ND 70.6 % 20-150 
BenzoC k)fIuoranthene 376.7 500.000000 5.3 74.3 X 20-150 
BenzoCa)anthracene 373.4 500.000000 23.5 70.0 % 20-150 
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%=% REC, R=RPD, A=ABS Diff., D=% Diff. 

The analytical rejtiis. opinions or interpreiaiions contained hn this report are Based upon information and matenal supplied by the client (or whose exclusive and confidential use tnis repon has been made. The analytical results, opinions or interpreta tions 

expressed reprafeffl ihe best judgment of Core Laboratories. Core Laboratones. nowever. makes no warranty or representation, express or implied, of any type, and expressly disclaims same as to the productivity, proper operations or profitableness of 

any ori, gas, coal or other mineral, properly, well or sand in connection with which such report is used or relied upon tor any reason whatsoever. This report shall not be reproduced, in whole or in pan. without the wntten approval Of Core Laboratones. 



C O R E LA B O R A TORI ES 

Q U A L I T Y C O N T R O L R E S U L T S 
Job Number.: 903675 Report Date. : 04/23/99 

CUSTOMER: Marathon OU Company PROJECT: Marathon O i l Co. , Midland, Tx ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID D i l u t i on Factor Date Time 

MS Matr ix Spike V173712A 903663-1 04/15/1999 1725 

Parameter/Test Description QC Result QC Result True Value Orig Value Calc. Result * Limits 

BenzoCa)pyrene 376.8 500.000000 21.4 71.1 % 20-150 
BenzoCghi)perylene 385.6 500.000000 20.2 73.1 % 20-150 
Chrysene 390.7 500.000000 17.6 74.6 % 20-150 
D i benzoC a, h) anth racene 388.5 500.000000 ND 77.7 % 20-150 
Fluoranthene 348.6 500.000000 ND 69.7 % 20-150 
Fluorene 279.2 1000.000000 ND 27.9 % 20-150 
Indenod ,2,3-cd)pyrene 340.4 500.000000 ND 68.1 % 20-150 
Naphthalene 172.8 1000.000000 ND 17.3 % 20-150 
Phenanthrene 241.1 502.500000 ND 48.0 % 20-150 
Pyrene 353.4 500.000000 26.8 65.3 % 20-150 

MSD Matr ix Spike Duplicate V173712A 903663-1 04/15/1999 1803 

Parameter/Test Description QC Result QC Result True Value Or ig . Value Calc. Result * Limits 

Acenaphthene 259.5 209.4 1000.000000 ND 25.9 % 20-150 
21.4 R 30 

Acenaphthylene 335.12 327.54 1000.000000 ND 33.5 % 20-150 
2.3 R 30 

Anthracene 630.2 449.4 1002.000000 ND 62.9 % 20-150 
33.5 R 30 

BenzoCb)fluoranthene 406.3 353.0 500.000000 ND 81.3 % 20-150 
14.0 R 30 

BenzoCk)fluoranthene 435.7 376.7 500.000000 5.3 86.1 % 20-150 
14.5 R 30 

BenzoC a)anth racene 448.3 373.4 500.000000 23.5 85.0 % 20-150 
18.2 R 30 

Benzo(a)pyrene 457.8 376.8 500.000000 21.4 87.3 % 20-150 
19.4 R 30 

BenzoCghi)perylene 462.8 385.6 500.000000 20.2 88.5 % 20-150 
18.2 R 30 

Chrysene 471.1 390.7 500.000000 17.6 90.7 % 20-150 
18.7 R 30 

DibenzoCa,h)anthracene 453.3 388.5 500.000000 ND 90.7 % 20-150 
15.4 R 30 

Fluoranthene 336.2 348.6 500.000000 ND 67.2 % 20-150 
3.6 R 30 

Fluorene 430.0 279.2 1000.000000 ND 43.0 % 20-150 
42.5 R 30 

Indenod ,2,3-cd)pyrene 449.1 340.4 500.000000 ND 89.8 % 20-150 
27.5 R 30 

Naphthalene 214.2 172.8 1000.000000 ND 21.4 % 20-150 Naphthalene 
21.4 R 30 

Phenanthrene 320.7 241.1 502.500000 ND 63.8 % 20-150 
28.3 R 30 

Pyrene 446.3 353.4 500.000000 26.8 83.9 % 20-150 Pyrene 
23. 2 R 30 
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* %=% REC, R=RPD, A=ABS D i f f . , 0=5. D i f f . 

Trie analytical results, opinions or interpretations contained in this report are based upon information and material supplied Dy the dient for whose exclusive and confidential use this report has peen made. The analytical results, opinions or interpreta tions 

expressed represent the best judgment of Core Laboratories. Core Laooratones. nowever, makes no warranty or representation, express or implied, of any type, and expressly disclaims same as to the pr-Oductrvity. proper operations or profitableness of 

any oil. gas. coal or other mineral, property, well or sand in connection with which sucn report Is used or relied upon lor any reason whatsoever. This report shall not be reproduced, in whole or in part, without the written approval ot Core Laboratones. 



C O R E LABORATORIES 

Q U A L I T Y C O N T R O L R E S U L T S 
Job Number.: 903675 Report Date.: 04/23/99 

CUSTOMER: Marathon Oil Company PROJECT: Marathon Oil Co., Midland, Tx ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

EPA 8260B : 38203 Analyst.. : weh 
Method Description. Volatile Organic Compounds : ug/L 

MB Method Blank 04/13/1999 0924 

Parameter/Test Description 

Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

QC Result 

ND 
ND 
ND 
ND 

QC Result True Value Orig. Value Calc. Result Limits 

I LCS Laboratory Control Sample CLPVOAMS2 04/13/1999 0955 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 
Toluene 

52.06 
52.21 

50 
50 

104.1 
104.4 

% 67-130 
% 75-114 

| MS Matrix Spike CLPVOAMS2 903709-5 04/T3/1999 1231 

Parameter/Test Description 

Benzene 
Toluene 

QC Result 

52.05 
51.97 

QC Result True Value Orig. Value Calc. Result 

50 
50 

ND 
ND 

104.1 
103.9 

Limits 

67-130 
75-114 

I MSD Matrix Spike Duplicate CLPVOAMS2 9O3709-5 04/13/1999 1302 

Parameter/Test Description QC Result QC Result True Value Orig Value Calc. Result * Limits 

Benzene 

Toluene 

52.10 

52.06 

52.05 

51.97 

50 

50 

ND 

ND 

104.2 
0.1 

104.1 
0.2 

% 67-130 
R 30 
% 75-114 
R 30 

EPA 8260B : 38293 Analyst.. : weh 
Method Description.: Volatile Organic Compounds Units : ug/L 

MB Method Blank 04/14/1999 0912 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

ND 
ND 
ND 
ND 
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* %=% REC, R=RPD, A=ABS Diff., D=% Diff. 

The analytical results, opinions or irnerpretations contained In this report are based upon information and material supplied by the client for whose exclusive and confidential use this report has been made. The analytical results, opinions or interprets tions 

expressed represent the best judgment of Core Laboratories. Core Laboratones, however, makes no warranty or representation, express or implied. Of any type, and expressly disclaims same as to the productivity, proper operations Of profitableness of 

any oM. gas, coal oc oiner mineral. property, well or sand in connection with which such repon is used or relied upon tor any reason whatsoever. This report shall not be reptoduceo, in whole or in pan, without the written approval ot Core Laboratories. 



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

Job Number.: 903675 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 04/23/99 

CUSTOMER: Marathon Oil Company PROJECT: Marathon Oil Co., Midland, Tx ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

LCS Laboratory Control Sample CLPVOAMS2 04/14/1999 1046 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 
Toluene 

51.49 
51.18 

50 
50 

103.0 
102.4 

% 67-130 
% 75-114 

| MS Matrix Spike CLPVOAMS2 903776-2 04/14/1999 1219 

Parameter/Test Description 

Benzene 
Toluene 

QC Result 

50.24 
49.71 

QC Result True Value Orig. Value Calc. Result * Limits 

50 
50 

ND 
ND 

100.5 
99.4 

% 67-130 
% 75-114 

MSD Matrix Spike Duplicate CLPVOAMS2 903776-2 04/14/1999 1250 

Parameter/Test Description 

Benzene 

Toluene 

QC Result 

49.67 

49.66 

QC Result 

50.24 

49.71 

True Value Orig. Value Calc. Result 

50 

50 

ND 

ND 

99.3 
1.1 
99.3 
0.1 

* Limits 

l i 67-130 
R 30 
% 75-114 
R 30 

Test Method : EPA 8260B : 38382 Analyst.. : weh 
Method Description.: Volatile Organic Compounds : ug/L 

Analyst.. 

MB Method Blank 04/15/1999 1222 

Parameter/Test Description 

Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

QC Result 

NO 
ND 
ND 
ND 

QC Result True Value Orig. Value Calc. Result * Limits 

| LCS Laboratory Control Sample CLPVOAMS2 04/15/1999 1254 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 
Toluene 

50.54 
50.19 

50 
50 

101.1 
100.4 

% 67-130 
% 75-114 

MS Matrix Spike CLPVOAMS2 903713 1 10 04/15/1999 1849 

Parameter/Test Description 

Benzene 
Toluene 

QC Result 

51.06 
50.31 

QC Result True Value Orig. Value Calc. Result 

50 
50 

ND 
ND 

102.1 
100.6 

* Limits 

~% 67-130 
% 75-114 
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* %=% REC, R=RPD, A=ABS Diff., D=% Diff. 

Tne analytical results, opinions or interpretations contained in this report are Dased upon information and matenal supplied by the client for whose exclusive and confidential use this report has been made. The analytical results, opinions or interpreta tions 

expressed represent the best judgment of Core Laboratones. Cora Laboratories, nowever, makes no warranty or representation, express or implied, of any type, and expressly disclaims same as tp the productivity, proper operations or profitableness of 

any oil. gas. coal or other mineral, property, well or sand in connection with which such report is used or relied upon for any reason whatsoever. This report shall not be reproduced, in whole or in part, without the wntten approval of Core Laboratones. 



C O R E LABORATORIES 

Q U A L I T Y C O N T R O L R E S U L T S 
Job Number.: 903675 Report Date.: 04/23/99 

CUSTOMER: Marathon Oi l Company PROJECT: Marathon Oi l Co., Midland, Tx ATTN: Mr. Paul Peacock 

QC Type Descript ion Reag. Code Lab ID D i l u t i on Factor Date Time 

| MSD Matrix Spike Duplicate CLPV0AMS2 903713-1 10 04/15/1999 1920 

Parameter/Test Descript ion QC Result QC Result True Value Or ig . Value Calc. Result * Limits 

Benzene 

Toluene 

50.73 

50.25 

51.06 

50.31 

50 ND 

50 ND 

101.5 
0.6 

100.5 
0.1 

% 67-130 
R 30 
% 75-114 
R 30 

Tput Mpthori : FPA R?lV1P. : 38463 Ana lys t . . . : weh 
Mra1-hnrt r i p c p r i n t i n n • V n l a t i l p n rnanic nnmnnunrle Units : ug/L 

MB Method Blank 04/16/1999 0944 

Parameter/Test Description QC Result QC Result True Value Or ig . Value Calc. Result * Limits 

Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

ND 
ND 
ND 
ND 

LCS Laboratory Control Sample CLPVOAMS2 04/16/1999 1015 

Parameter/Test Description QC Result QC Result True Value Or ig . Value Calc. Result * Limits 

Benzene 
Toluene 

50.85 
49.99 

50 
50 

101.7 
100.0 

% 67-130 
% 75-114 

MS Matrix Spike CLPV0AMS2 902990-2 10 04/16/1999 1322 

Parameter/Test Description QC Result QC Result True Value Or ig . Value Calc. Result * Limits 

Benzene 
Toluene 

50.89 
50.05 

50 ND 
50 ND 

101.8 
100.1 

% 67-130 
% 75-114 

MSD Matrix Spike Duplicate CLPVOAMS2 902990-2 10 04/16/1999 1353 

Parameter/Test Description QC Result QC Result True Value Or ig . Value Calc. Result * Limits 

Benzene 

Toluene 

50.82 

49.78 

50.89 

50.05 

50 ND 

50 ND 

101.6 
0.1 

99.6 
0.5 

% 67-130 
R 30 
% 75-114 
R 30 
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%=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 

Tho analytical results, opinions or interpretations contained in this report are based upon information ana material suDDlied by the client tor whose exclusive ana confidential use this report has been made. The analytical results, opinions or interpretations 

expressed represent the best judgment of Core Laboratones. Core Laboratories, however, makes no warranty or representation, express or implied, of any type, end expressly disclaims same as to the productivity, proper operations or profitableness ot 

any oil. gas. coal or other mineral, prooerty. well or sand in connection wilh which such report is used pr relied upon tor any reason whatsoever. This report shaU not be reproduced, in whole or in part, without the written approval of Cora Laboratories. 



C O R E LABORATORIES 

S U R R O G A T E R E C O V E R I E S R E P O R T 
Job Number.: 903675 Report Date.: 04/23/99 

CUSTOMER: Marathon Oi l Company PROJECT: Marathon O i l Co., Midland, Tx ATTN: Mr. Paul Peacock 

Method . . : Vo la t i l e Organic Compounds Batch . . . . : 38203 
. . : 8260V1 

Surrogate Uni ts 

1,2-Dichloroethane-d4 (surrogate) ug/L 

Lab ID Matrix QC Type D i lu t ion Result True Value Percent Recovery Limits Flag Date Time 

MB 50.52 50.00 101.0 76-120 04/13/1999 0924 
LCS 49.91 50.00 99.8 76-120 04/13/1999 0955 

903668-1 200 50.88 50.00 101.8 76-120 04/13/1999 1026 
903679-1 200 49.85 50.00 99.7 76-120 04/13/1999 1058 
903709-6 49.93 50.00 99.9 76-120 04/13/1999 1129 
903709-5 50.16 50.00 100.3 76-120 04/13/1999 1200 
903709-5 MS 49.22 50.00 98.4 76-120 04/13/1999 1231 
903709-5 MSD 50.01 50.00 100.0 76-120 04/13/1999 1302 
903727-1 200 50.71 50.00 101.4 76-120 04/13/1999 1333 
903675-2 50.62 50.00 101.2 76-120 04/13/1999 1928 
903675-3 49.59 50.00 99.2 76-120 04/13/1999 1959 

Surrogate Units 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type D i lu t i on Result True Value Percent Recovery Limits Flag Date Time 

MB 51.26 50.00 102.5 85-115 04/13/1999 0924 
LCS 50.35 50.00 100.7 85-115 04/13/1999 0955 

903668-1 200 50.59 50.00 101.2 85-115 04/13/1999 1026 
903679-1 200 50.36 50.00 100.7 85-115 04/13/1999 1058 
903709-6 49.87 50.00 99.7 85-115 04/13/1999 1129 
903709-5 50.05 50.00 100.1 85-115 04/13/1999 1200 
903709-5 MS 50.33 50.00 100.7 85-115 04/13/1999 1231 
903709-5 MSD 49.92 50.00 99.8 85-115 04/13/1999 1302 
903727-1 200 49.86 50.00 99.7 85-115 04/13/1999 1333 
903675-2 50.58 50.00 101.2 85-115 04/13/1999 1928 
903675-3 49.67 50.00 99.3 85-115 04/13/1999 1959 

Surrogate Units 

Toluene-d8 ug/L 

Lab ID Matrix QC Type Di lu t ion Result True Value Percent Recovery Limits Flag Date Time 

MB 51.06 50.00 102.1 85-112 04/13/1999 0924 
LCS 51.20 50.00 102.4 85-112 04/13/1999 0955 

903668-1 200 51.17 50.00 102.3 85-112 04/13/1999 1026 
903679-1 200 50.59 50.00 101.2 85-112 04/13/1999 1058 
903709-6 50.68 50.00 101.4 85-112 04/13/1999 1129 
903709-5 50.89 50.00 101.8 85-112 04/13/1999 1200 
903709-5 MS 50.22 50.00 100.4 85-112 04/13/1999 1231 
903709-5 MSD 50.16 50.00 100.3 85-112 04/13/1999 1302 
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Th* analytical results, opinions or interpretations contained in this report are Oased upon information and matenal supplied by the dient for whose exclusive and confidential use this report has Oeen made. The analytical results, opinions or interpreta tions 

expressed represent the best judgment ot Core Uboratohes. Core Laboratones, however, makes no warranty or representation, express or implied, of any type, and expressly disclaims same as to the productivity, proper operations or profitableness ol 

any Ort, gas, cosl or other mtneral, property, well or sand in connection with which such report is used or relied upon tor any reason whatsoever. This report shall not be reproduced, in whole or in part, without the written approval Of Core Laboratones. 



C O R E LABORATORIES 

Job Number.: 903675 
S U R R O G A T E R E C O V E R I E S R E P O R T 

Report Date.: 04/23/99 

CUSTOMER: Marathon Oi l Company PROJECT: Marathon Oi l Co., Midland, Tx ATTN: Mr. Paul Peacock 

Surrogate Units 

Toluene-d8 ug/L 

Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time 

903727- 1 200 50.72 50.00 101.4 85-112 04/13/1999 1333 
903675- 2 49.82 50.00 99.6 85-112 04/13/1999 1928 
903675 3 49.79 50.00 99.6 85-112 04/13/1999 1959 

. . : Vo la t i l e Organic Compounds • 38293 

. . : 8260V1 Analyst. 

Surrogate Units 

1,2-Dichloroethane-d4 (surrogate) ug/L 

Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time 

MB 48.75 50.00 97.5 76-120 04/14/1999 0912 
903224-1 49.71 50.00 99.4 76-120 04/14/1999 0943 
903224-2 50.19 50.00 100.4 76-120 04/14/1999 1015 

LCS 50.16 50.00 100.3 76-120 04/14/1999 1046 
903776-2 50.37 50.00 100.7 76-120 04/14/1999 1117 
903776-1 50.21 50.00 100.4 76-120 04/14/1999 1148 
903776-2 MS 49.43 50.00 98.9 76-120 04/14/1999 1219 
903776-2 MSD 50.35 50.00 100.7 76-120 04/14/1999 1250 
903774-1 200 49.57 50.00 99.1 76-120 04/14/1999 1321 
903675-5 49.75 50.00 99.5 76-120 04/14/1999 1352 
903831-2 5 49.33 50.00 98.7 76-120 04/14/1999 1548 
903840-1 5 50.35 50.00 100.7 76-120 04/14/1999 1619 

Surrogate Units 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type D i lu t i on Result True Value Percent Recovery Limits Flag Date Time 

MB 52.18 50.00 104.4 85-115 04/14/1999 0912 
903224-1 49.87 50.00 99.7 85-115 04/14/1999 0943 
903224-2 49.43 50.00 98.9 85-115 04/14/1999 1015 

LCS 49.04 50.00 98.1 85-115 04/14/1999 1046 
903776-2 50.15 50.00 100.3 85-115 04/14/1999 1117 
903776-1 49.76 50.00 99.5 85-115 04/14/1999 1148 
903776-2 MS 50.18 50.00 100.4 85-115 04/14/1999 1219 
903776-2 MSD 49.95 50.00 99.9 85-115 04/14/1999 1250 
903774-1 200 50.66 50.00 101.3 85-115 04/14/1999 1321 
903675-5 50.21 50.00 100.4 85-115 04/14/1999 1352 
903831-2 5 49.83 50.00 99.7 85-115 04/14/1999 1548 
903840-1 5 51.80 50.00 103.6 85-115 04/14/1999 1619 
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The analytical results, opirwona or interpretations contained in tnis report are based upon information and matenal supplied by the client for whose exclusive and confidential use this report has been made. The analytical results. Opinions or interpreta tions 

expressed represent the best judgment of Cora Laboratones. Core Laboratones. however, makes no warranty or representation, express or implied, of any type, and expressly disclaims same as to the productivity, proper operations or profitableness of 

any oil. gas, coal or Other mineral, property, well or sand in connection wilh which such report is used or relied upon for any reason whatsoever. This report shaU not ba reproduced, in whole or in part, without the written approval of Core Laboratories. 



C O R E LABORATORIES 

S U R R O G A T E R E C O V E R I E S R E P.O R T 
Job Number.: 903675 Report Date.: 04/23/99 

CUSTOMER: Marathon Oi l Company PROJECT: Marathon O i l Co., Midland, Tx ATTN: Mr. Paul Peacock 

Surrogate Units 

Toluene-d8 ug/L 

Lab ID Matrix QC Type D i lu t ion Result True Value Percent Recovery Limits Flag Date Time 

MB 50.69 50.00 101.4 85-112 04/14/1999 0912 
903224-1 50.58 50.00 101.2 85-112 04/14/1999 0943 
903224-2 50.67 50.00 101.3 85-112 04/14/1999 1015 

LCS 50.89 50.00 101.8 85-112 04/14/1999 1046 
903776-2 49.73 50.00 99.5 85-112 04/14/1999 1117 
903776-1 49.86 50.00 99.7 85-112 04/14/1999 1148 
903776-2 MS 49.77 50.00 99.5 85-112 04/14/1999 1219 
903776-2 MSD 49.54 50.00 99.1 85-112 04/14/1999 1250 
903774-1 200 49.61 50.00 99.2 85-112 04/14/1999 1321 
903675-5 50.30 50.00 100.6 85-112 04/14/1999 1352 
903831-2 5 50.09 50.00 100.2 85-112 04/14/1999 1548 
903840-1 5 50.96 50.00 101.9 85-112 04/14/1999 1619 

Method . . : Vo la t i l e Organic Compounds 
. . : 8260V1 Analyst. 

. : 38382 

Surrogate Units 

1,2-Dichloroethane-d4 (surrogate) ug/L 

Lab ID Matrix QC Type D i lu t ion Result True Value Percent Recovery Limits Flag Date Time 

MB 50.00 50.00 100.0 76-120 04/15/1999 1222 
LCS 49.50 50.00 99.0 76-120 04/15/1999 1254 

903835-1 50.26 50.00 100.5 76-120 04/15/1999 1325 
903835-2 49.85 50.00 99.7 76-120 04/15/1999 1356 
903675-4 48.60 50.00 97.2 76-120 04/15/1999 1427 
903845-1 200 49.13 50.00 98.3 76-120 04/15/1999 1535 
903713-1 10 48.35 50.00 96,7 76-120 04/15/1999 1818 
903713-1 MS 10 49.47 50.00 98.9 76-120 04/15/1999 1849 
903713-1 MSD 10 48.98 50.00 98.0 76-120 04/15/1999 1920 

Surrogate Uni ts 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type D i lu t ion Result True Value Percent Recovery Limits Flag Date Time 

MB 51.88 50.00 103.8 85-115 04/15/1999 1222 
LCS 50.97 50.00 101.9 85-115 04/15/1999 1254 

903835-1 50.36 50.00 100.7 85-115 04/15/1999 1325 
903835-2 50.57 50.00 101.1 85-115 04/15/1999 1356 
903675-4 50.45 50.00 100.9 85-115 04/15/1999 1427 
903845-1 200 51.26 50.00 102.5 85-115 04/15/1999 1535 
903713-1 10 49.34 50.00 98.7 85-115 04/15/1999 1818 
903713-1 MS 10 49.47 50.00 98.9 85-115 04/15/1999 1849 
903713-1 MSD 10 49.67 50.00 99.3 85-115 04/15/1999 1920 

Page 33 

The analytical results, opinions or interpretations contained hn (Ns repon are based upon information and matenal supplied by the dient for whose exclusive and confidential use this repon has Been made. The analytical results, opinions or interpreta tions 

expressed represent the best judgment of Core Laboratones. Core Laboratones, however, makes no warranty or representation, express or implied, Of any type, and expressly disclaims same as to the productivity, proper operations or profitableness of 

any od. gas, coal or other mineral, propeny. weU or sand in connection with which such report is used or relied upon for any reason whatsoever. This repon shaU not be reproduced, in whole or in pan. without the written approval ot Core Laboratones. 



C O R E LABORATORIES 

Job Number.: 903675 
S U R R O G A T E R E C O V E R I E S R E P O R T 

Report Date.: 04/23/99 

CUSTOMER: Marathon Oi l Company PROJECT: Marathon O i l Co., Midland, Tx ATTN: Mr. Paul Peacock 

Surrogate Units 

Toluene-d8 ug/L 

Lab ID Matrix QC Type D i l u t i on Result True Value Percent Recovery Limits Flag Date Time 

MB 51.19 50.00 102.4 85-112 04/15/1999 1222 
LCS 51.66 50.00 103.3 85-112 04/15/1999 1254 

903835-1 51.49 50.00 103.0 85-112 04/15/1999 1325 
903835-2 51.20 50.00 102.4 85-112 04/15/1999 1356 
903675-4 51.14 50.00 102.3 85-112 04/15/1999 1427 
903845-1 200 50.45 50.00 100.9 85-112 04/15/1999 1535 
903713-1 10 50.44 50.00 100.9 85-112 04/15/1999 1818 
903713-1 MS 10 50.61 50.00 101.2 85-112 04/15/1999 1849 
903713-1 MSD 10 50.59 50.00 101.2 85-112 04/15/1999 1920 

Method . . : Vo la t i l e Organic Compounds Batch : 38463 
Method . . : 826TCL 

Surrogate Uni ts 

1,2-Dichloroethane-d4 (surrogate) ug/L 

Lab ID Matrix QC Type D i l u t i on Result True Value Percent Recovery Limits Flag Date Time 

MB 49.81 50.00 99.6 76-120 04/16/1999 0944 
LCS 48.41 50.00 96.8 76-120 04/16/1999 1015 

903911-1 200 48.17 50.00 96.3 76-120 04/16/1999 1117 
903523-1 20 48.89 50.00 97.8 76-120 04/16/1999 1148 
903523-2 25 49.61 50.00 99.2 76-120 04/16/1999 1219 
902990-2 10 49.72 50.00 99.4 76-120 04/16/1999 1250 
902990-2 MS 10 49.58 50.00 99.2 76-120 04/16/1999 1322 
902990-2 MSD 10 49.32 50.00 98.6 76-120 04/16/1999 1353 
903675-1 49.28 50.00 98.6 76-120 04/16/1999 1425 
903946-6 48.72 50.00 97.4 76-120 04/16/1999 1659 
903946-5 48.89 50.00 97.8 76-120 04/16/1999 1730 
903945-1 200 48.99 50.00 98.0 76-120 04/16/1999 1801 

Surrogate Units 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type D i l u t i on Result True Value Percent Recovery Limits Flag Date Time 

MB 51.48 50.00 103.0 85-115 04/16/1999 0944 
LCS 52.05 50.00 104.1 85-115 04/16/1999 1015 

903911-1 200 51.00 50.00 102.0 85-115 04/16/1999 1117 
903523-1 20 51.36 50.00 102.7 85-115 04/16/1999 1148 
903523-2 25 51.13 50.00 102.3 85-115 04/16/1999 1219 
902990-2 10 50.72 50.00 101.4 85-115 04/16/1999 1250 
902990-2 MS 10 50.42 50.00 100.8 85-115 • 04/16/1999 1322 
902990-2 MSD 10 50.78 50.00 101.6 85-115 04/16/1999 1353 
903675-1 51.95 50.00 103.9 85-115 04/16/1999 1425 
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The analytical resull*. opinions or Interpretations contained in this report are based upon information and material supplied by the client lor whose exclusive and confidential use mis report has been made. The analytical results, opinions rx interpreta tions 

expressed represent the best judgment of Core Laboratones. Core Laboratones, however, makes no warranty or representation, express or implied, of any type, and expressly disclaims same as to the productivity, proper operations or profitableness of 

any od. 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 repon shall not be reproduced, in whole or in pan. without the wntten approval ot Core Laboratones. 



C O R E LABORATORIES 

S U R R O G A T E RE C O V E R I E S R E P O R T 
Job Number . : 903675 Report Date.: 04/23/99 

CUSTOMER: Marathon OiI Company PROJECT: Marathon Oi l Co., Midland, Tx ATTN: Mr. Paul Peacock 

Surrogate Units 

BFB CSurrogate) ug/L 

Lab ID Matrix QC Type D i lu t ion Result True Value Percent Recovery Limits Flag Date Time 

903946-6 51.11 50.00 102.2 85-115 04/16/1999 1659 
903946-5 51.20 50.00 102.4 85-115 04/16/1999 1730 
903945-1 200 52.57 50.00 105.1 85-115 04/16/1999 1801 

Surrogate Units 

Toluene-d8 ug/L 

Lab ID Matrix QC Type D i lu t ion Result True Value Percent Recovery Limits Flag Date Time 

MB 51.14 50.00 102.3 85-112 04/16/1999 0944 
LCS 50.30 50.00 100.6 85-112 04/16/1999 1015 

903911-1 200 50.51 50.00 101.0 85-112 04/16/1999 1117 
903523-1 20 50.82 50.00 101.6 85-112 04/16/1999 1148 
903523-2 25 50.62 50.00 101.2 85-112 04/16/1999 1219 
902990-2 10 50.56 50.00 101.1 85-112 04/16/1999 1250 
902990-2 MS 10 50.50 50.00 101.0 85-112 04/16/1999 1322 
902990-2 MSD 10 50.79 50.00 101.6 85-112 04/16/1999 1353 
903675-1 49.93 50.00 99.9 85-112 04/16/1999 1425 
903946-6 50.38 50.00 100.8 85-112 04/16/1999 1659 
903946-5 50.68 50.00 101.4 85-112 04/16/1999 1730 
903945-1 200 50.62 50.00 101.2 85-112 04/16/1999 1801 

Method 
Method Code . . : 8310 

Surrogate Units 

1 -FIuoronaphthaIene ug/L 

Lab ID Matrix QC Type D i lu t ion Result True Value Percent Recovery Limits Flag Date Time 

MB 62.5 200 31 30-150 04/15/1999 1533 
LCS 74.3 200 37 30-150 04/15/1999 1611 

903663-1 62.9 200 31 30-150 04/15/1999 1648 
903663-2 63.3 200 32 30-150 04/15/1999 1840 
903664-1 99.6 200 50 30-150 04/15/1999 1917 
903690-3 150 1.03 200 77 30-150 04/15/1999 1953 
903690-4 150 1.05 200 79 30-150 04/15/1999 2028 
903675-1 15 14.4 200 108 30-150 04/15/1999 2104 
903675-2 89.5 200 45 30-150 04/15/1999 2141 
903675-3 73.9 200 37 30-150 04/15/1999 2219 
903675-5 298.8 200 149 30-150 04/15/1999 2333 
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The analytical results, opinions or interpretations contained in this repon ere based upon information and material supplied dy the client tor whose exclusive and confidential use this repon has been made. The analytical results. Opinions or interpreta tions 

expressed represent the best judgment at Core Laboratories. Core Laboratones. however, manes no warranty or representation, express or implied, of any type, and expressly disclaims same as to the productivity, proper operatipns or profitableness ot 

any od. gas. coal or other mineral, property, wed or sand in connection with which such report is used or relied upon for any reason whatsoever. This report shall not be reproduced, in whole or in part, without the written approval of Cora Laboratories. 



C O R E LABORATORIES 

S U R R O G A T E R E C O V E R I E S R E P O R T 
Job Number.: 903675 R e p o r t D a t e . . Q4/23/99 

CUSTOMER: Marathon Oi l Company PROJECT: Marathon Oi l Co., Midland, Tx ATTN: Mr. Paul Peacock 

Surrogate Units 

Terphenyl-d14 ug/L 

Lab ID Matrix QC Type D i lu t i on Result 

MB 161.6 
LCS 177.1 

903663-1 236.8 
903663-1 MS 182.2 
903663-1 MSD 193.1 
903663-2 176.5 
903664-1 296.2 
903675-2 161.4 
903675-3 152.9 
903675-4 266.3 

True Value Percent Recovery Limits Flag 

200 
200 
200 
200 
200 
200 
200 
200 
200 
200 

81 
89 

118 
91 
97 
88 

148 
81 
76 

133 

30-150 
30-150 
30-150 
30-150 
30-150 
30-150 
30-150 
30-150 
30-150 
30-150 

Date Time 

04/15/1999 1533 
04/15/1999 1611 
04/15/1999 1648 
04/15/1999 1725 
04/15/1999 1803 
04/15/1999 1840 
04/15/1999 1917 
04/15/1999 2141 
04/15/1999 2219 
04/15/1999 2256 
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I P C O R E LABORATORIES 

Q U A L I T Y ASSURANCE FOOTER 

METHOO REFERENCES 

(1) EPA SU-846, Test Methods for Evaluating Solid Waste, Third Edition, September 1986, July 1992, and September 1994 updates 
(2) Standard Methods for the Examination of Water and Wastewater, 18th Edition, 1992 
(3) EPA 600/4-79-020, Methods of Chemical Analysis for Uaters and Wastes, March 1983 
(4) Federal Register, Friday, October 26, 1984 (40 CFR Part 136) 
(5) American Society for Testing and Materials, Volumes 5.01, 5.02, 5.03, 199?. 
(6) EPA 600/4-89-001, Short-term Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to Fresh 

Water Organises 
(7) EPA 600/4-90-027, Methods for Measuring the Acute Toxicity of Effluent and Receiving Waters to Fresh Water and Marine 

Organisms, Fourth Edition 

COMMENTS 

ALL methods of chemical analysis have a statistical uncertainty associated with the results. Unless otherwise indicated, 
the data in this report are within the limits of uncertainty as specified in tne referenced method. Quality control 
acceptance criteria are based either on actual laboratory performance or on limits specified in the referenced oethcxi. 
The date and time of analysis indicated on the QA report may not reflect the actual time of analysis for QC samples. AU data 
reported on an "as received" basis unless otherwise indicated. Data reported in the QA report may be lower than sampie data 
due to dilution of samples into the calibration range of the analysis. Sample concentrations for solid sampler, are calculated 
on an as receive-i (wet) basis. Unless otherwise indicated, volatiles by gas chromatography (GC) are reported from a single 
column. Volatiles analyses by GC on low level soil extractions are conducted at room ten.perature. 

FLAGS, FOOTNOTES, AND ABBREVIATIONS (as needed) 

NA 
N/A 
ug/L 
mg/L 
ND . = 
NC = 
(a) = 
(b) = 
(c) = 
(d) = 

(e) = 

(f) 

(g) 

(h) 

N.I. 
S.I. 

= Not Ignitable 
= Sustains Ignition 

KNS) = Ignites, but does not Sustain Ignition 
Relative Percent Difference 

= Not analyzed 
= Not applicable 
= Micrograms per l i t e r 
= Milligrams per l i t e r RPD 
= Not detected at a value greater than the reporting limit 
= Not calculable due to values lower than the detection limit 
= Surrogate recoveries were outside acceptable ranges due to matrix effects. 
= Surrogate recoveries were not calculated due to dilution of the sample below the detectable range for* the surroga; 
= Matrix spike recoveries were outside acceptable ranges due to matrix effects. 
= Relative Percent Difference (RPD) for duplicate analysis outside acceptance limits due to actual differences in 

the sample matrix. 
The limit listed for flammability indicates the upper limit for the test. Samples are not tested at temperatures 
above 140 Fahrenheit since only samples which w i l l sustain ignition at temperatures below VO are considered 
flammable. 
Results for this hydrocarbon range did not match a typical hydrocarbon pattern. Result:, were quantified usino 3 
diesel standard, however, the hydrocarbon pattern did not match a diesel pattern. 
Results for this hydrocarbon range did not match a typical hydrocarbon pattern. Results vers quantified using a 
gasoline standard, however, the hydrocarbon pattern did not match a gasoline pattern. 
High dilution due to matrix effects 

QC SAMPLE IDENTIFICATIONS SUBCONTRACTED LABORATORY LOCATIONS 

MB Method Blank SB = Storage Blank Core Laboratories: Aurora, Colorado *AU 
RB Reagent Blank -IS = Matrix Spike Casper, Wyoming *CA 
ICB I n i t i a l Calibration Blank MSD = Matrix Spike Duplicate Corpus Christi, Texas *CC 
CCB = Continuing Calibration Blank HD Matrix Duplicate Edison, New Jersey *ED 
CS Calibration Standard BS = Blank Spike Houston, Texas (Env) *HE 
ICB = I n i t i a l Calibration SS Surrogate Spike Houston, Texas (Pet) *HP 

Verification LCS = Laboratory Control Indianapolis, Indiana *IN 
CCV = Continuing Calibration Standard Lake Charles, Louisiana *LC 

Verification RS Reference Standard Long Beach, California 
Tampa, Florida 
Valparaiso, Indiana 

*LB 
*TP 
*VP 

Aquatic Testing Laboratories: 
Ventura, California *AT 

Rev. 24 /usr/natt/logs_n_forms/footer.wp 6/25/96 

2400 Cumberland Drive 
Valparaiso, IN 46383 



rpjsckl Job Sample Receipt Checklist Report V2 
04/10/99 

903675 Location.: 57211 Customer Job ID : Job Check List Date.: 04/10/99 
Project Number. 96000651 Project Description.: Marathon Oil Co., Midland, Tx I pa 

Marathon Oil Company Contact.: Mr. Paul Peacock 

Questions ? CY/N) Comments 

Chain-of-Custody Present? Y 

Custody seal on shipping container? N 

. . . I f "yes", custody seal intact? 

Custody seals on sample containers? N 

. . . I f "yes", custody seal intact? 

Samples chilled? Y 

Temperature of cooler acceptable? (4 deg C +/- 2). N 13.2 

Samples received intact (good condition)? N 1 AMBER BOTTLE FOR SITE MW-3 BROKEN IN TRANSIT 

Volatile samples acceptable? (no headspace) N LARGE AIR BUBBLES IN SAMPLES MW-3 & MW-5 

Correct containers used? Y 

Adequate sample volume provided? N 250 mL's FOR pH, TDS, CHLORIDE, FLUORIDE, 8. CYANIDE 

Samples preserved correctly? N SAMPLES MW-1 & MW-4 HAD pH's OF 4 & 3 RESPECTIVELY FOR DIS METALS 

Samples received within holding-time? N pH OUT OF HOLD 

Agreement between COC and sample labels? Y 

Additional. 

Comments. 

Sample Custodian Signatured 
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July 1999 Monitoring Event 



CORE Î BORAtf£M3ASE£ 

u 1999 

Sat 

CASE NARRATIVE 

Date: Tuesday, July 27, 1999 
Core Laboratories Job Number: 907997 
Client: Marathon Oil Company - Midland, Texas 
Client Project Identification: Bertha Barber 

On 07/20/99 Core Laboratories received five samples related to the above project. 
Aanlysis for Benzene, Toluene, Ethylbenzene, and Xylenes were requested on each 
sample. 

During analysis of sample 907997-1 (MOC ID: MW1) it was noted that the purge step 
of the analysis produced excessive foaming in the purge vessel. This is not an 
uncommon occurrence in Volatile Organic analysis. The standard protocol requires 
dilution of the original sample until the foaming no longer interferes with the analysis. 
In the case of sample 907997-1, the sample required a 100 fold dilution, resulting in the 
elevated reporting limit. 

The analytical results, opinions or interpretations contained in this report are based upon infonnation and matenal tucohed by Ihe dient for whose exclusive and confidential use this reoon has been made. The analytical results, opinions or •nterpreu tions 

expressed represent the besi judoment ol Core laboratories. Core Laboratones. however, mane* no warranty or representation, express or implied, ol any type, and expressly disclaims same as to the productivity, proper operations or profttabfeness of 

any on. gas. coal or other mineral, property, wen or sand fn connection with which such report is used or retted upon for any reason whatsoever. This report shall not be reproduced, in whole or m part, without the written approval of Core Laoortories. 

Les Arnold 
Laboratory Manager 



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

ANALYTICAL REPORT 
JOB NUMBER: 907997 

Prepa red F o r : 

Mara thon O i l Company 
125 West M i s s o u r i S t r e e t 

P.O. Box 552 
M i d l a n d , TX 79702-0552 

A t t e n t i o n : Mr . Pau l Peacock 

D a t e : 07 /27 /99 

S i g n a t u r e 

Name: Les A r n o l d 2400 Cumberland D r i v e 
V a l p a r a i s o , I N 46383 

T i t l e : L a b o r a t o r y Manager 

PHONE: 219-464-2389 
F A X . . : 219-462-2953 

The analytical results, oorans or interpretations contained in this report are based upon information and material supplied by the client (or whose exclusive and confidential use this report has been made. The analytical results, opinions or Interpreta Hons 

expressed represent the best judgment ol Core Laboratories. Core Laborat ones, however, makes no warranty or representation, express or implied, ol any type, and expreasty disclaims same es to Ihe prc<Xxrtrvtty. proper operations or oroHabteneas ol 

any oi. gas, coal or other mineral, property, well or sand in connection with which such report is used or relied upon tor any reason whatsoever. This report shaU mt be reproduced, in whole or in part, without the written approval of Core Laboratories. 



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

S A M P L E I N F O R M A T I O N 
Date: 07/27/99 

Job Number.: 907997 . : 96000703 
Customer...: Marathon Oi I Company Customer Project I D . . . . : BERTHA BARBER 
Attn : Mr. Paul Peacock Project Desc r ip t i on . . . . : MOC - Midland Groundwater 

Laboratory Customer Sample Date Time Date Time 
Sample ID Sample ID Matrix Sampled Sampled Received Received 

907997-1 MW-1 Water 07/15/1999 13:00 07/20/1999 09:35 

907997-2 MW-2 Water 07/15/1999 13:30 07/20/1999 09:35 

907997-3 MW-3 Water 07/15/1999 14:00 07/20/1999 09:35 

907997-4 MW-4 Water 07/15/1999 14:30 07/20/1999 09:35 

907997-5 MW-5 Water 07/15/1999 15:00 07/20/1999 09:35 

Page 1 

Trie analytical results, opinions or tnierpretations contained in this report are based upon information and material suppbed by the client for whose exclusive and confidential use this report has been made. The analytical results, opinions or Interpreta lions 

expressed represent the best judgment of Core Laboratories. Core Laboratones. nowever, makes no warranty or representation, express or impbod. of any type, and expressly disclaims same as to the productivity, proper operations or profitableness of 

any o i . gas. coal or other mineral, property, wel or sand In connection wilh which such report is used or relied upon for any reason whatsoever. This report ahall not be reproduced, in whole or «t part, without tha written approval of Core Laboratones. 



I 
I 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 R E S U L T S 
Job Number: 907997 Date: 07/27/99 

CUSTOMER: Marathon OU Company PROJECT: BERTHA BARBER ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-1 Laboratory Sample ID: 907997-1 
Date Sampled : 07/15/1999 Date Received : 07/20/1999 

Time Received : 09:35 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS OATE TECH 

EPA 8260B Vo la t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

ND 
ND 
ND 
ND 

500 
500 
500 

1000 

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

07/22/99 
07/22/99 
07/22/99 
07/22/99 

rm 
rm 
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Thm analytical results, opinions or interpretations contained in tms report are based upon information and matenal supplied by the client for whose exclusive and confidential use this report has been made. The analytical results, opinions or interpreta tions 

expressed represent the best judgment ot Core Laboratories. Core Laboratones. however, makes no warranty or representation, express or impaed. Ol any lype. ana expressly disclaims same as to the pico\ictivity, proper operations or profitableness ol 

any oil, pas. coal or other minere!. property, well or sand in connection with which such report is used or relied upon for any reason whatsoever. This report shall not be reproduced, in whole Of fn part, without the written approval of Core Laboratories. 



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 R E S U L T S 
Job Number: 907997 Date: 07/27/99 

CUSTOMER: Marathon OU Company PROJECT: BERTHA BARBER ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-2 Laboratory Sample ID: 907997-2 
Date Sampled : 07/15/1999 . . . : 07/20/1999 
Time Sampled : 13:30 . . . : 09:35 
Sample Matrix : Water 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT I REPORTING LIMIT UNITS DATE 1 tECH 

EPA 8260B Vo la t i l e Organic Compounds 
Benzene <5 5 ug/L ( )7/22/99 i 4eh 
Ethylbenzene <5 5 ug/L ( )7/22/99 rfeh 
Toluene ND 5 ug/L ( J7/22/99 -Jeh 
Xylenes ( t o t a l ) ND 10 ug/L 37/22/99 Meh 
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The analytical results, opmions or interpretations contained in this report are cased upon information and matenal supplied by the ciient for whose exclusive and confidential use this report has been made. The analytical results, opinions or interpreta tions 

expressed represent the best judgment of Core Laboratories. Core LaboratOnM. however, makes no warranty or representation, express or implied, of any type, end expressly disclaims same as to the productivity, proper operations or profitableness of 

any oe. gas, coal or other mineral, property, wed or sand in connection with which such report is used or relied upon lor any reason whatsoever. This report shall nol be reproduced, in whole or in pan. without the wntten approval of Core Laboratones. 



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

LABORATORY TEST RESULTS 
Job Number- 907997 
uou numoer. yurvyr Date, Q ? / 2 7 / 9 9 

CUSTOMER: Marathon OU Company PROJECT: BERTHA BARBER ATTN: Mr. Paul PeBcock 

Customer 
Date Sam? 
Time Sam 
Sample Mi 

Sample ID: ̂  Laboratory Sample ID: 907997-3 
>led • U-OO DateReceived : 07/20/1999 
3 t r i x ""• waier T l m e R e c e l ^ : 09:35 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS OATE TECH 
EPA 8260B Volatile Organic Compounds 

Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

<5 
ND 
ND 
ND 

5 
5 
5 
10 

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

07/22/99 
07/22/99 
07/22/99 
07/22/99 

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

Job Number: 907997 
LABORATORY TEST RESULTS 

Date: 07/27/99 

CUSTOMER: Marathon Oil Company PROJECT: BERTHA BARBER ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-4 Laboratory Sample 
Date Received 
Time Received 

ID: 907997-4 
..: 07/20/1999 
..: 09:35 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS OATE TECH 
EPA 8260B Volatile Organic Compounds 

Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

43 
28 

<5 
<10 

5 
5 
5 
10 

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

07/22/99 
07/22/99 
07/22/99 
07/22/99 

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

Job Number: 907997 

CUSTOMER: Marathon Oil Company 

Customer Sample ID: MW-5 
Date Sampled : 07/15/1999 
Time Sampled : 15:00 
Sample Matrix : Water 

LABORATORY TEST RESULTS 
Date: 07/27/99 

PR0JELT: BfcKfHA BARBER ATTN: Mr. Paul Peacock 

Laboratory Sample ID: 907997-5 
Date Received : 07/20/1999 
Time Received : 09:35 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS OATE TECH 
EPA 8260B Volatile Organic Compounds 

Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

470 
43 

<5 
10 

20 
5 
5 
10 

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

07/23/99 
07/22/99 
07/22/99 
07/22/99 

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

Q U A L I T Y 
Job Number.: 907997 

CONTROL R E S U L T S 
Report Date.: 07/27/99 

CUSTOMER: Marathon Oil Company PROJECT: MOC - Midland Groundwater ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

EPA 8260B : 43684 Analyst...: weh 
Method Description.: Volatile Organic Compounds : ug/L I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

MB Method Blank 07/22/1999 092B 

Parameter/Test Description 

1,2,4-T r i chIorobenzene 

I 1,4-Dichlorobenzene Trichlorofluorornethane 
m&p-Xylenes 
tertiary Butyl Alcohol 

I Isopropylbenzene o-Xylene 
1,2,4-Trimethylbenzene 
Acrolein 
Dichlorodifluoromethane 

IDibromomethane Bromobenzene 
1,2,3-Trichloropropane 
1,1,1,2-Tetrachloroethane 

1 tert-Butyl methyl ether (MTBE) 1,2-Dibromo-3-chloropropane 
Acrylonitrile 
1,2-Dibromoethane (EDB) 
2-Chloroethylvinyl ether 

1 1,2-Dichlorobenzene 1,3-Dichlorobenzene 
Acetone 
Benzene 

I Bromodichloromethane 
Bromoform 

I Bromomethane 
2-Butanone 
Carbon disulfide 
| Carbon tetrachloride 
Dibromochloromethane 
' Chlorobenzene 
Chloroethane 

I Chloroform 
I Chloromethane 
1.1- Dichloroethane 
1.2- Dichloroethane 
1.1- Dichloroethene 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
1.2- Dichloropropane 
cis-1,3-Dichloropropene 

Itrans-1,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
Methylene chloride 
4-Methyl-2-pentanone (MIBK) 

IStyrene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 

QC Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

QC Result True Value Orig. Value Calc. Result * Limits 

I 
I 
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* %=% REC, R=RPD, A=ABS Diff., D=% Diff. 

Tha analytical results, opinions pr iriteroreistions contained In this repon are basee- upon information and matenal supplied by me ceent for whose exclusive and confidential use Ihis repon has been made. The analytical results, opinions or interpreta (ions 

expressed represent the best judgment of Core Laboratones. Core Laboratories, however, maKes no vnvranty or representation, express or implied, ol any type, and expressly disclaims same as to the productivity, proper operations or profitableness of 

any oil. gas. coal or Otner mineral, property, wel or sand in connection with which such report is used or rated upon lor any reason whatsoever. This report shad not be reproduced, in whole or m pan. without the written approval of Core Laboratories. 



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

Q U A L I T Y 
Job Number.: 907997 

CONTROL R E S U L T S 
Report Date.: 07/27/99 

CUSTOMER: Marathon Oft Company PROJECT: MOC - Midland Groundwater ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

| MB Method Blank 07/22/1999 0928 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

1.1.1- Trichloroethane ND 
1.1.2- Trichloroethane ND 
Trichloroethene ND 
Vinyl acetate ND 
Vinyl chloride ND 
Xylenes (total) ND 

j LCS Laboratory Control Sample CLPVOAMS2 07/22/1999 0959 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 45.99 50 92.0 % 67-130 
Chlorobenzene 47.76 50 95.5 % 74-116 
1,1-Dichloroethene 41.16 50 82.3 % 51-141 
Toluene 47.23 50 94.5 X 75-114 
Trichloroethene 46.68 50 93.4 % 72-114 

MS Matrix Spike CLPVOAMS2 907961-1 10 07/22/1999 1133 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc Result * Limits 

Benzene 47.09 50 ND 94.2 % 67-130 
Chlorobenzene 47.02 50 ND 94.0 % 74-116 
1,1-Dichloroethene 40.27 50 ND 80.5 % 51-141 
Toluene 47.09 50 ND 94.2 % 75-114 
Trichloroethene 45.79 50 ND 91.6 X 72-114 

MSD Matrix Spike Duplicate CLPVOAMS2 907961-1 10 07/22/1999 1204 

Parameter/Test Description QC Result QC Result True Value Orig . Value Calc . Result * Limits 

Benzene 46.55 47.09 50 ND 93.1 % 67-130 
1.2 R 30 

Chlorobenzene 47.64 47.02 50 ND 95.3 % 74-116 
1.3 R 30 

1,1-Dichloroethene 40.57 40.27 50 ND 81.1 % 51-141 
0.7 R 30 

Toluene 47.08 47.09 50 ND 94.2 % 75-114 
0.0 R 30 

Trichloroethene 46.23 45.79 50 ND 92.5 % 72-114 
1.0 R 30 
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* %=% REC, R=RPD, A=ABS Diff., D=% Diff. 

Tha analytical results, opinions or mierprsiaions contained In this report ere based upon rnforrnatton and matenal supplied by the Client lor whose exclusive and confidential use this repon has been made. Tha ariatyticai results, opinions w interpreta lions 

expressed represent the best ludgrnent of Core Laboratories. Core Laboratories, rtowever. makes no warranty or representation, express or Implted. of any type, and expressly disclaims same as to the proo f̂vfty. proper operationa or proWableriess ol 

any oH, Qas, coal or other mrneral. property, waf or sand in connection with which such report Is used or retted upon tor sny reason whatsoever. This report shaU not ba reproduced, in whole or in part, without the written approval of Core Laboratories. 



C O R E LABORATORIES 

I 
I 
I 

QUALITY 
Job Number.: 907997 

CONTROL R E S U L T S 
Report Date.: 07/27/99 

CUSTOMER: Marathon Oil Company PROJECT: MOC - Midland Groundwater ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

EPA 8260B : 43697 Analyst...: rm 
Method Description.: Volatile Organic Compounds : ug/L 

I 
i 
i 
i 

i 

i • 
i 

ii 

MB Method Blank 07/22/1999 142B 

Parameter/Test Descript ion 

1
1,2,4-Trichlorobenzene 
Acrole in 
t e r t -Bu ty l methyl ether (MTBE) 
1,1,1,2-Tetrachloroethane 
2-Chloroethylvinyl ether 

11,3-D i chIorobenzene 
m&p-Xylenes 
Trichlorofluorornethane 
A c r y l o n i t r i l e 

I
Bromobenzene 
o-Xylene 
1,2,4-Trimethylbenzene 
IsopropyIbenzene 
1,2,3-Trichloropropane 

11,4-Dichlorobenzene 
Dibromomethane 
Dichlorodifluoromethane 
1,2-Dibromo-3-chloropropane 

I
1,2-Dibromoethane (EDB) 
1,2 -D i ch I orobenzene 
Acetone 
Benzene 
Bromodichloromethane 

IBromoform 
Bromomethane 
2-Butanone 
Carbon d isu l f ide 

I
Carbon tetrachlor ide 
D i bromochIoromethane 
Chlorobenzene 
Chloroethane 
Chloroform 

IChloromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 

I
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 

IEthylbenzene 
2-Hexanone 
Methylene chloride 
4-Methyl-2-pentanone (MIBK) 

I
Styrene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,1,1-Trichloroethane 

I 
I 

QC Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

QC Result True Value Orig. Value Calc. Result * Limits 
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* %=% REC, R=RPD, A=ABS Diff., D=% Diff. 

Tha analytical results, oprions or imerprststions contained in this repon are based upon information and material supplied by the client lor wnose exclusive and confidential use tnis report nas been made. The anafytical results, opinions or interpreta tions * 

expressed represent the best kxJgment of Core Laboratones. Core Laboratories, however, makes no wananty or representation, express or implied, of any type, and expressly disclaims same as to the productivity, proper ctteratioris or profitableness of 

any Oil. <J»s. coal or other rnxwal. property, wet or Sana «\ cooinectioxi with wroch njcft reoon is usea-ox reked upon tor sny reason whatsoever. This report i na l not KM reoroOoced. m wtxrte or tf> part, wittxjul the written srjcrovai ot Core Laboratories. 



C O R E LA B O R A TORI ES 

Q U A L I T Y C O N T R O L R E S U L T S 
Job Number.: 907997 Report Date.: 07/27/99 

CUSTOMER: Marathon Oi l Company PROJECT: MOC - Midland Groundwater ATTN: Mr. Paul Peacock 

QC Type Descr ipt ion Reag. Code Lab ID D i l u t i on Factor Date Time 

MB Method Blank 07/22/1999 1428 

Parameter/Test Descr ipt ion QC Result QC Result True Value Or ig. Value Calc. Result * Limits 

1,1,2-Trichloroethane 
Trichloroethene 
Vinyl acetate 
Vinyl chlor ide 
Xylenes ( t o t a l ) 

ND 
ND 
ND 
ND 
ND 

| LCS Laboratory Control Sample CLPV0AMS2 07/22/1999 1507 

Parameter/Test Descript ion QC Result QC Result True Value Or ig. Value Calc. Result * Limits 

Benzene 50.59 50 101.2 % 67-130 
Chlorobenzene 53.32 50 106.6 % 74-116 
1,1-Dichloroethene 43.32 50 86.6 % 51-141 
Toluene 53.29 50 106.6 % 75-114 
Trichloroethene 52.94 50 105.9 % 72-114 

MS Matrix Spike CLPVOAMS2 907997-1 100 07/22/1999 1612 

Parameter/Test Descript ion QC Result QC Result True Value Or ig . Value Calc. Result * Limits 

Benzene 51.27 50 ND 102.5 % 67-130 
Chlorobenzene 52.98 50 ND 106.0 % 74-116 
1,1-Dichloroethene 42.79 50 ND 85.6 % 51-141 
Toluene 54.50 50 ND 109.0 % 75-114 
Trichloroethene 54.65 50 ND 109.3 % 72-114 

j MSD Matrix Spike Duplicate CLPVOAMS2 907997-1 100 07/22/1999 1645 

Parameter/Test Descript ion QC Result QC Result True Value Orig . Value Calc. Result * Limits 

Benzene 50.77 51.27 50 ND 101.5 % 67-130 
1.0 R 30 

Chlorobenzene 51.31 52.98 50 ND 102.6 % 74-116 
3.2 R 30 

1,1-Dichloroethene 41.70 42.79 50 ND 83.4 % 51-141 
2.6 R 30 

Toluene 54.07 54.50 50 ND 108.1 % 75-114 
0.8 R 30 

Trichloroethene 52.26 54.65 50 ND 104.5 % 72-114 
4.5 R 30 
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* %=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 

Tna analytical results, opinions or interpretations conlainad in this report are based upon information and material supplied by the client tor whose exclusive and confidential use this repon has been made. The analytical results, opnions or Interpreta tions 

expressed represent ths best rudoment of Core Laboratories. Core Laboratories, however, makes no warranty or representation, express or implied, of any type, and expressly disclaims tame as to tha productivity, proper operations or profitableness o l 

any oil. gas. coal or other rmneral. property, we* or sand in connection with which such report is uaad or relied upon lor any reason whatsoever. This report shal not be reproduced, in whole or in part, without the wntten approval Ol Cora Laboratories. 



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

Q U A L I T Y C O N T R O L R E S U L T S 
Job Number.: 907997 Report Date.: 07/27/99 

CUSTOMER: Marathon Oil Company PROJECT: MOC - Midland Groundwater ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

Test Method : EPA 8260B : 43784 Analyst...: rm 
Method Description.: Volatile Organic Compounds Units : ug/L 

MB Method Blank 07/23/1999 1107 

Parameter/Test Description QC Result 

Acrylonitrile ND 
m&p-Xylenes ND 
o-Xylene ND 
tert-Butyl methyl ether (MTBE) ND 
1,1,1,2-Tetrachloroethane ND 
1,2,3-Trichloropropane ND 
Bromobenzene ND 
Trichlorofluorornethane ND 
2-Chloroethylvinyl ether ND 
Dibromomethane ND 
1,2-Dibromo-3-chloropropane ND 
1,2-Dibromoethane (EDB) ND 
1,2-Dichlorobenzene ND 
1,3-Dichlorobenzene ND 
1,4-Dichlorobenzene ND 
D i chIorodi fIuoromethane ND 
1,2,4-TrimethyIbenzene ND 
Isopropylbenzene ND 
Acrolein ND 
1,2,4-Trichlorobenzene ND 
Acetone ND 
Benzene ND 
Bromodi chIoromethane ND 
Bromoform ND 
Bromomethane ND 
2-Butanone ND 
Carbon disulfide ND 
Carbon tetrachloride ND 
D i bromochIoromethane ND 
Chlorobenzene ND 
Chloroethane ND 
Chloroform ND 
Chloromethane ND 
1,1 -D i ch I oroethane ND 
1,2-Dichloroethane ND 
1,1-D i chIoroethene ND 
trans-1,2-Dichloroethene ND 
cis-1,2-Dichloroethene ND 
1,2-Dichloropropane ND 
cis-1,3-Dichloropropene ND 
t rans-1,3-D i chIoropropene ND 
Ethylbenzene ND 
2-Hexanone ND 
Methylene chloride ND 
4-Methyl-2-pentanone (MIBK) ND 
Styrene ND 
1,1,2,2-Tetrachloroethane ND 
Tetrachloroethene ND 
Toluene ND 
1,1,1-Trichloroethane ND 

QC Result True Value Orig. Value Calc. Result * Limits 
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The anaryiical results, 

expressed represent the 

any oil. gas. coal or other 

* %=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 
or Merrxetations contained in this report are based upon information and material supplied by the client for whose exclusive and confidential use this report has been made. The analytical results, opinions or interpreta tions 

•udgment ot Core Laboratories. Core Laboratories, however, makes no warranty or representation, express or implied, ol any type, and expressly disclaims same as to tha produttryity, proper operations or prontabtaness of 

mineral, property. weB or sano in connection with which such report IS used or retted upon tor any reason whatsoever. This report Shalt not be reproduced, m whole or tn pert, without tha wntten approval o> Core Laboratories. 



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

Q U A L I T Y 
Job Number.: 907997 

CONTROL R E S U L T S 
Report Date.: 07/27/99 

CUSTOMER: Marathon Oil Company PROJECT: MOC - Midland Groundwater ATTN: Mr, Paul Peacock 

| QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

j MB Method Blank 07/23/1999 1107 

Parameter/Test Description 

li 
V 

I 

I,1,2-Trichloroethane 
Trichloroethene 
/inyl acetate 
Vinyl chloride 
•Xylenes (total) 

QC Result 

ND 
ND 
ND 
ND 
ND 

QC Result True Value Orig. Value Calc. Result * Limits 

LCS Laboratory Control Sample CLPV0AMS2 07/23/1999 1139 

Is 
c 

I 
> 

I 
I 

t 

I. 
I: 
I* 

Parameter/Test Description 

Benzene 
Chlorobenzene 

{1,1-Dichloroethene Toluene 
Trichloroethene 
Xylenes (total) 

QC Result 

49.39 
51.78 
39.93 
52.68 
52.22 
ND 

QC Result True Value Orig. Value Calc. Result * Limits 

50 
50 
50 
50 
50 

98.8 
103.6 
79.9 
105.4 
104.4 

% 
% 
% 
% 
% 

67-130 
74- 116 
51-141 
75- 114 
72-114 

MS Matrix Spike CLPV0AMS2 908094 1 10 07/23/1999 1904 

Parameter/Test Description 

Benzene 
Chlorobenzene 
1,1-Dichloroethene 
Toluene 
Trichloroethene 
Xylenes (total) 

QC Result QC Result True Value Orig. Value Calc. Result * Limits 

49.83 50 ND 99.7 % 67-130 
51.76 50 ND 103.5 % 74-116 
42.42 50 ND 84.8 % 51-141 
51.75 50 ND 103.5 % 75-114 
40.80 50 ND 81.6 % 72-114 
ND ND 

MSD Matrix Spike Duplicate CLPV0AMS2 908094-1 10 07/23/1999 1936 

QC Result QC Result True Value Orig. Value Calc. Result * Limits 

51.73 49.83 50 ND 103.5 % 67-130 
3.7 R 30 

52.82 51.76 50 ND 105.6 % 74-116 
2.0 R 30 

42.95 42.42 50 ND 85.9 % 51-141 
1.2 R 30 

52.50 51.75 50 ND 105.0 % 75-114 
1.4 R 30 

53.39 40.80 50 ND 106.8 % 72-114 
26.7 R 30 

ND ND ND 

Parameter/Test Description 

Benzene 

[chlorobenzene 

1,1-Dichloroethene 

|Toluene 

Trichloroethene 

Xylenes (total) 
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* %=% REC, R=RPD, A=ABS Diff., D=% Diff. 

Tna enerytical mutts, opinions or tnterpretatiorts contained in this report are based upon information and material supplied by the client tor whose exclusive and confidential usa this report has been made. The analytic ai results, opinions or interpreta tions 

expressed represent the best lodgment of Cora Laooratones. Cora Laboratories, however, makes no warranty or representation, express or implied, of any type..aoO expressly disclaims same as to tha productivity, proper operations or profitableness ol 

any oD. gas. coal or other mineral, prooerty. well or sand in connection with which such report ia used or robed upon for any reason whatsoever. This repon shall not be reproduced, in whole or In part, without the written approval of Core Laboratories. 



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

S U R R O G A T E R E C O V E R I E S R E P O R T 
Job Number.: 907997 Report Date.: 07/27/99 

CUSTOMER: Marathon Oi l Company PROJECT: MOC - Midland Groundwater ATTN; Mr. Paul Peacock 

. . . : Vo la t i l e Organic Compounds . . . . : 43684 

. . . : 826TCL 

Surrogate Uni ts 

1,2-Dichloroethane-d4 (surrogate) ug/L 

Lab ID Matrix QC Type D i l u t i on Result True Value Percent Recovery Limits Flag Date Time 

MB 47.23 50.00 94.5 76-120 07/22/1999 0928 
LCS 47.35 50.00 94.7 76-120 07/22/1999 0959 

908101-1 47.97 50.00 95.9 76-120 07/22/1999 1030 
907961-1 10 47.48 50.00 95.0 76-120 07/22/1999 1101 
907961-1 MS 10 48.70 50.00 97.4 76-120 07/22/1999 1133 
907961-1 MSD 10 48.02 50.00 96.0 76-120 07/22/1999 1204 
908029-1 47.70 50.00 95.4 76-120 07/22/1999 1344 
908100-1 5 49.13 50.00 98.3 76-120 07/22/1999 1416 
908099-2 5 49.19 50.00 98.4 76-120 07/22/1999 1448 
907997-2 47.79 50.00 95.6 76-120 07/22/1999 1519 
907997-3 48.19 50.00 96.4 76-120 07/22/1999 1551 
907997-4 48.24 50.00 96.5 76-120 07/22/1999 1622 
907997-5 48.52 50.00 97.0 76-120 07/22/1999 1654 
908114-13 47.89 50.00 95.8 76-120 07/22/1999 1726 
908114-14 48.26 50.00 96.5 76-120 07/22/1999 1757 
908114-1 48.64 50.00 97.3 76-120 07/22/1999 1828 
908114-2 48.12 50.00 96.2 76-120 07/22/1999 1900 
908114-3 48.25 50.00 96.5 76-120 07/22/1999 1931 

Surrogate Units 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type D i l u t i on Result True Value Percent Recovery Limits Flag Date Time 

MB 49.30 50.00 98.6 85-115 07/22/1999 0928 
LCS 47.58 50.00 95.2 85-115 07/22/1999 0959 

908101-1 47.94 50.00 95.9 85-115 07/22/1999 1030 
907961-1 10 47.93 50.00 95.9 85-115 07/22/1999 1101 
907961-1 MS 10 47.84 50.00 95.7 85-115 07/22/1999 1133 
907961-1 MSD 10 48.25 50.00 96.5 85-115 07/22/1999 1204 
908029-1 46.18 50.00 92.4 85-115 07/22/1999 1344 
908100-1 5 46.86 50.00 93.7 85-115 07/22/1999 1416 
908099-2 5 46.44 50.00 92.9 85-115 07/22/1999 1448 
907997-2 46.78 50.00 93.6 85-115 07/22/1999 1519 
907997-3 47.17 50.00 94.3 85-115 07/22/1999 1551 
907997-4 46.49 50.00 93.0 85-115 07/22/1999 1622 
907997-5 46.50 50.00 93.0 85-115 07/22/1999 1654 
908114-13 46.28 50.00 92.6 85-115 07/22/1999 1726 
908114-14 46.31 50.00 92.6 85-115 07/22/1999 1757 
908114-1 46.65 50.00 93.3 85-115 07/22/1999 1828 
908114-2 46.54 50.00 93.1 85-115 07/22/1999 1900 
908114-3 47.05 50.00 94.1 85-115 07/22/1999 1931 
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Tha enalytcal results, opinions or interpretations crjntained in this repon are based upon information and matenal supplied by the client for whose exclusive and confidential use this report has been made. The afiatyttcal results, opinions or Irt erpreta tions 

expressed represent the best pudomeni of Core UUjoralories. Core Laboratones. however, makes no warranty or representation, express or implied, of any type, and expressly disclaims same as to the productivity, proper operations or profitableness ol 

any os. gas. coa) or other mineral, property, wefl or sand in ecmaciion wtth which such repon is used or robed upon to> any reason whatsoever. This report shal not be recroouced- in whole or Wi pan. without the whiten approval ot Cora Latajmorws. 



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

S U R R O G A T E R E C O V E R I E S R E P O R T 
Job Number.: 907997 Report Date. : 07/27/99 

CUSTOMER: Marathon Ofl Company PROJECT: MOC - Midland Groundwater ATTN: Mr. Paul Peacock 

Surrogate Units 

Toluene-d8 ug/L 

Lab ID Matrix QC Type D i l u t i on Result True Value Percent Recovery Limits Flag Date Time 

MB 47.11 50.00 94.2 85-112 07/22/1999 0928 
LCS 46.97 50.00 93.9 85-112 07/22/1999 0959 

908101-1 47.03 50.00 94.1 85-112 07/22/1999 1030 
907961-1 10 46.82 50.00 93.6 85-112 07/22/1999 1101 
907961-1 MS 10 47.79 50.00 95.6 85-112 07/22/1999 1133 
907961-1 MSD 10 47.04 50.00 94.1 85-112 07/22/1999 1204 
908029-1 • 47.92 50.00 95.8 85-112 07/22/1999 1344 
908100-1 5 48.05 50.00 96.1 85-112 07/22/1999 1416 
908099-2 5 47.31 50.00 94.6 85-112 07/22/1999 1448 
907997-2 47.81 50.00 95.6 85-112 07/22/1999 1519 
907997-3 48.09 50.00 96.2 85-112 07/22/1999 1551 
907997-4 47.97 50.00 95.9 85-112 07/22/1999 1622 
907997-5 47.97 50.00 95.9 85-112 07/22/1999 1654 
908114-13 47.79 50.00 95.6 85-112 07/22/1999 1726 
908114-14 47.58 50.00 95.2 85-112 07/22/1999 1757 
908114-1 48.12 50.00 96.2 85-112 07/22/1999 1828 
908114-2 47.85 50.00 95.7 85-112 07/22/1999 1900 
908114-3 47.70 50.00 95.4 85-112 07/22/1999 1931 

. : Vo la t i l e Organic Compounds Batch : 43697 
Method Code . : 826TCL 

Surrogate Units 

1,2-Dichloroethane-d4 (surrogate) ug/L 

Lab ID Matrix QC Type D i l u t i on Result True Value Percent Recovery Limits Flag Date Time 

MB 50.95 50.00 101.9 76-120 07/22/1999 1428 
LCS 51.67 50.00 103.3 76-120 07/22/1999 1507 

907997-1 100 51.78 50.00 103.6 76-120 07/22/1999 1540 
907997-1 MS 100 52.53 50.00 105.1 76-120 07/22/1999 1612 
907997-1 MSD 100 53.95 50.00 107.9 76-120 07/22/1999 1645 

Surrogate Units 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type D i l u t i on Result True Value Percent Recovery, Limits Flag Date Time 

MB 47.61 50.00 95.2 85-115 07/22/1999 1428 
LCS 48.41 50.00 96.8 85-115 07/22/1999 1507 

907997-1 100 48.56 50.00 97.1 85-115 07/22/1999 1540 
907997-1 MS 100 48.72 50.00 97.4 85-115 07/22/1999 1612 
907997-1 MSD 100 49.79 50.00 99.6 85-115 07/22/1999 1645 
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Tha analytical result, opinions or flMerpretations contained in this report ara based upon information and matenal supplied by the client tor whose exclusive and confidential usa this report has been made. Tha analytical results, opinions or interpreta tions 

expressed represent the best iVdgmant ot Core laboratories. Cora Laboratories, however, makes no warranty or representation, express or implied, of any lype. and expressly disclaims tame as to the ixoductivity. proper operations or profitableness of 

any on, pas. coat or other mineral, property, well or sand in connection with which such report ts used or retted upon tor any reason whatsoever. This repon shall not be reproduced. In whole or in pan. without the written approval ol Core Laboratories. 



C O R E LA B O R A TORI ES 

S U R R O G A T E RE C 0 V E R I E S R E P O R T 
Job Number.: 907997 Report Date.: 07/27/99 

CUSTOMER: Marathon Oi l Company PROJECT: MOC - Midland Groundwater ATTN: Mr. Paul Peacock 

Surrogate Units 

Toluene-d8 ug/L 

Lab ID Matrix QC Type D i lu t i on Result True Value Percent Recovery Limits Flag Date Time 

MB 48.96 50.00 97.9 85-112 07/22/1999 1428 
LCS 49.66 50.00 99.3 85-112 07/22/1999 1507 

907997-1 100 49.24 50.00 98.5 85-112 07/22/1999 1540 
907997-1 MS 100 49.76 50.00 99.5 85-112 07/22/1999 1612 
907997-1 MSD 100 50.91 50.00 101.8 85-112 07/22/1999 1645 

Method . . : Vo la t i l e Organic Compounds Batch . : 43784 
. . : 826TCL 

Surrogate Uni ts 

1,2-Dichloroethane-d4 (surrogate) ug/L 

Lab ID Matrix QC Type D i l u t i on Result True Value Percent Recovery Limits Flag Date Time 

MB 52.66 50.00 105.3 76-120 07/23/1999 1107 
LCS 54.72 50.00 109.4 76-120 07/23/1999 1139 

907997-5 5 54.64 50.00 109.3 76-120 07/23/1999 1212 
908114-4 20 54.33 50.00 108.7 76-120 07/23/1999 1247 
908114-5 53.53 50.00 107.1 76-120 07/23/1999 1320 
908156-11 200 54.82 50.00 109.6 76-120 07/23/1999 1352 
908156-12 200 55.49 50.00 111.0 76-120 07/23/1999 1424 
908156-13 200 55.03 50.00 110.1 76-120 07/23/1999 1457 
908156-14 50 54.27 50.00 108.5 76-120 07/23/1999 1532 
908156-15 50 53.00 50.00 106.0 76-120 07/23/1999 1607 
908156-16 50 53.18 50.00 106.4 76-120 07/23/1999 1643 
908012-1 10 53.46 50.00 106.9 76-120 07/23/1999 1725 
908013-1 10 53.93 50.00 107.9 76-120 07/23/1999 1800 
908094-1 10 53.56 50.00 107.1 76-120 07/23/1999 1833 
908094-1 MS 10 51.67 50.00 103.3 76-120 07/23/1999 1904 
908094-1 MSD 10 52.65 50.00 105.3 76-120 07/23/1999 1936 

Surrogate Uni ts 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type D i l u t i on Result True Value Percent Recovery Limits Flag Date Time 

MB 48.06 50.00 96.1 85-115 07/23/1999 1107 
LCS 48.11 50.00 96.2 85-115 07/23/1999 1139 

907997-5 5 48.29 50.00 96.6 85-115 07/23/1999 1212 
908114-4 20 49.04 50.00 98.1 85-115 07/23/1999 1247 
908114-5 46.79 50.00 93.6 85-115 07/23/1999 1320 
908156-11 200 46.24 50.00 92.5 85-115 07/23/1999 1352 
908156-12 200 47.16 50.00 94.3 85-115 07/23/1999 1424 
908156-13 200 48.81 50.00 97.6 85-115 07/23/1999 1457 
908156-14 50 48.54 50.00 97.1 85-115 07/23/1999 1532 
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The arvatytlcaJ results, opnons or ritryrxetatrorts contained In this report are based upon information and material supplied by the client tor whose exclusive end confidential use this report has been made. The analytical results, opinions or Werpreta tions 

expressed represent the best rudgmertt ot Core Laboratories. Core laboratories, however, makes no warranty or representation, express or implied, ol any type, end expressly disclaims same as to the productivity, proper operations or profiufifcBness ol 

any oil. pas. coal or other rninerai. property, weii or sand In connection with which auch report is used or relied upon tor any reason whatsoever. This report shall not be reproduced, in whole or in part, without the written approval ot Com Laboratories. 



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

S U R R O G A T E R E C O V E R I E S R E P O R T 
Job Number.: 907997 Report Date.: 07/27/99 

CUSTOMER: Marathon Oi l Company PROJECT: MOC - Midland Groundwater ATTN: Mr. Paul Peacock 

I 
I 

1 Surrogate Units 

1 
BFB (Surrogate) 

ug/L 

Lab ID 

908156-15 
908156-16 
908012- 1 
908013- 1 
908094-1 
908094-1 
908094-1 

Matrix QC Type D i l u t i o n Result True Value Percent Recovery Limits Flag Date Time 

50 48.88 50.00 97.8 85-115 07/23/1999 1607 
50 49.29 50.00 98.6 85-115 07/23/1999 1643 
10 48.30 50.00 96.6 85-115 07/23/1999 1725 
10 47.83 50.00 95.7 85-115 07/23/1999 1800 
10 47.53 50.00 95.1 85-115 07/23/1999 1833 

MS 10 48.17 50.00 96.3 85-115 07/23/1999 1904 
MSD 10 47.93 50.00 95.9 85-115 07/23/1999 1936 

Surrogate Units 

Toluene-d8 ug/L 

Lab ID Matrix QC Type D i l u t i on Result 

MB 49.81 
LCS 50.48 

907997-5 5 49.77 
908114-4 20 49.87 
908114-5 49.86 
908156-11 200 50.52 
908156-12 200 50.07 
908156-13 200 51.35 
908156-14 50 50.45 
908156-15 50 49.19 
908156-16 50 49.75 
908012-1 10 49.07 
908013-1 10 49.05 
908094-1 10 48.58 
908094-1 MS 10 48.05 
908094-1 MSD 10 47.93 

True Value Percent Recovery Limits Flag Date Time 

50.00 99.6 85-112 07/23/1999 1107 
50.00 101.0 85-112 07/23/1999 1139 
50.00 99.5 85-112 07/23/1999 1212 
50.00 99.7 85-112 07/23/1999 1247 
50.00 99.7 85-112 07/23/1999 1320 
50.00 101.0 85-112 07/23/1999 1352 
50.00 100.1 85-112 07/23/1999 1424 
50.00 102.7 85-112 07/23/1999 1457 
50.00 100.9 85-112 07/23/1999 1532 
50.00 98.4 85-112 07/23/1999 1607 
50.00 99.5 85-112 07/23/1999 1643 
50.00 98.1 85-112 07/23/1999 1725 
50.00 98.1 85-112 07/23/1999 1800 
50.00 97.2 85-112 07/23/1999 1833 
50.00 96.1 85-112 07/23/1999 1904 
50.00 95.9 85-112 07/23/1999 1936 
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The anatyticai result I . opinions or interpretations contained in this report are based upon information and materiel supplied by the dient lor whose exclusive and confidential use this report has been made. The analytical results, opinions or interpreta tions 

expressed represent the best judgment of Core laboratories. Core Laboratones. however, makes no wananty or represerttattori, express or implied, of any type, and expressly disclaims same as to the productivity, proper operations or profitableness of 

any o i . gas. coal or other mineral, property, wee or sand m correction with which such report is used or relied upon for any reason whatsoever. This report shaft not be reproduced. In whole or in part, without the wntten approval of Core Laboratories. 



C O R E LABORATORIES 

QUALITY ASSURANCE FOOTER 

METHOD REFERENCES 

1. EPA SW-846, Test Methods for Evaluating Solid Waste Update I, UA, IIS, III 
2. Standard Methods for the Examination of Water and Wastewater, 18"1 Edition 
3. EPA 600/4-79-020, Methods of Chemical Analysis for Waters and Wastes, March 1083 
4. Federal Register, Friday, October 26,1984 (40 CFR Part 136) 
5. American Society for Testing and Materials, Volumes 5.01, 5.02, 5.03,11.01,11.02,11.03,11.04 
6. EPA Methods for Environmental Samples 

COMMENTS 

All methods of chemical analysis have a statistical uncertainty associated with the results. Unless otherwise indicated, the data in this report are 
within the limits of uncertainty as specified in the referenced method. Quality Control acceptance criteria are based either on actual laboratory 
performance or on limits specified in the referenced method. The date and time of analysis indicated on the QA report may not reflect the actual 
time of analysis for QC samples. All data are reported on an "as received" basis unless otherwise indicated. Data reported in the QA report may 
be lower than sample data due to dilution of samples into the calibration range ofthe analysis. Sample concentration for solid samples are 
calculated on an as received (wet) basis. Unless otherwise indicated, volatiles by gas chromatography (GC) are reported from a single column. 
Volatile analysis by GC on low level soil extractions are conducted at room temperature. 

FLAGS, FOOTNOTES AND ABBREVIATIONS (as needed) 

NA = Not Analyzed ND Not detected at a value greater than the reporting limit 
N/A Not applicable NC Not calculable due to values lower than the reporting limit 
ug/L Micrograms per liter mg/L = Milligrams per liter 
ug/Kg , = Micrograms per kilogram mg/kg = Milligrams per kilogram 
U Undetected 
J Indicates value is > MDL but < Reporting Limit 
B Analyte was detected in the method blank analyzed with this sample. 
D Surrogate recoveries are not calculated due to sample dilution. 
X Surrogate recovery is outside quality control limits. 
Y Spike or spike duplicate recovery is outside quality control limits. 
Z Relative percent difference for a spike and spike duplicate is outside quality control limits. The precision of the method was 

impacted by matrix. 
A = Indicates value is above QC acceptance criteria. 

QC SAMPLE IDENTIFICATIONS 

MB Method Blank SB Storage Blank 
RB Reagent Blank EB Extraction Blank 
PB Preparation Blank CALB Calibration Blank 
MD Method Duplicate RS Reference Standard 
LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicate 
MS Matrix Spike MSD Matrix Spike Duplicate 
ICB Initial Calibration Blank CCB Continuing Calibration Blank 
ICV Initial Calibration Verification ICB Initial Calibration Blank 
PDS Post Digestion Spike SS Surrogate Spike 
ISA Interference Check standard "A" ISB Interference Check Standard "B" 
ISCAB = Interference Check Sample AB MSA Method of Standard Additions 
CAL Calibration standard SD Serial Dilution 
MST TCLP Matrix Spike MSQ TCLP Matrix Spike Duplicate 
PST TCLP Post Digestion Spike LCT TCLP Laboratory Control Sample 

SUBCONTRACTED LABORATORY LOCATIONS 

CORE Laboratories: Anaheim, California *AN Aurora, Colorado *AU 
Casper, Wyoming *CA Corpus Christi, Texas *CC 
Houston, Texas (Env) *HE Houston, Texas (Pet) *HP 
Other (Detailed in Case Narrative) *XX 

CORE-Valparaiso 
2400 Cumberland Dr 
Valparaiso, IN 46383 

VPQ0140 
Revision 000 

Effective 6/16/99 
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rpjsckl Job Sample Receipt Checklist Report 
07/20/99 

V2 

Job Number 907997 Location.: 57211 Customer Job ID : Job Check List Date.: 07/20/99 
I pa ] Project Number. : 96000651 Project Description.: Marathon Oil Co., Midland, Tx 

: Marathon Oil Company Contact.: Mr. Paul Peacock 

Job Check List Date.: 07/20/99 
I pa 

Questions 7 (Y/N) Comments 

Chain-of-Custody Present? Y 

Custody seal on shipping container? N 

. . . I f "yes", custody seal intact? 

Custody seals on sample containers? N 

. . . I f "yes", custody seal intact? 

Samples chilled? Y RECEIVED ON BLUE ICE 

Temperature of cooler acceptable? (4 deg C +/- 2). 

Samples received intact (good condition)?.'. Y 

Volatile samples acceptable? (no headspace) N MW-1 HAS NO BUBBLES 

Correct containers used? Y 

Adequate sample volume provided? Y 

Samples preserved correctly? Y 

Samples received within holding-time? Y 

Agreement between COC and sample labels? Y 

Additional 

Comments. 

Sample Custodian Signature 
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C O R E LABORATORIES 

ANALYTICAL REPORT 
JOB NUMBER: 910852 

Prepared For: 

Marathon O i l Company 
125 West Missour i S t ree t 

P.O. Box 552 
Midland, TX 79702-0552 

Attention: Mr. Paul Peacock 

Date: 09/30/99 

Signature 

Name: Les A r n o l d 2400 Cumberland D r i v e 
Va lpa ra i so , IN 46383 

T i t l e : Labora to ry Manager 

PHONE: 219-464-2389 
FAX. . : 219-462-2953 

The analytical results, opinions or interpretations contained in tnis report ere based upon information and material supplied by the client lor whose exclusive and confidential use this repon has been made. The analytical results. Opinions or interpreta tions 

expressed represent the best judgment of Core Laboratones. Core Laborelones. however, makes no warranty or representation, express or implied, Of any type, and expressly disclaims same as lo the productivity, proper operations or profitableness ot 

any oil. gas. coal or other mineral, property, well or sand *i connection with whicn such report is used or relied upon (or any reason whatsoever. This report shall not be reproduced, in whole or in part, without the wntten approval of Core Laboratones. 



C O R E LABORATORIES 

SAMPLE I N F O R M A T I O N 
Date: 09/30/99 

Job Number. 910852' .: 96000703 
Customer... Marathon OiI Company Customer Project ID... .: BERTHA BARBER 

Mr. Paul Peacock Project Description... .: MOC - Bertha Barber 

Laboratory 
Sample ID 

Customer 
Sample ID 

Sample 
Matrix 

Date 
Sampled 

Time 
Sampled 

Date 
Received 

Time 
Received 

910852-1 MW-5 Aqueous 09/22/1999 12:30 09/24/1999 13:28 

910852-2 MW-6 Aqueous 09/22/1999 13:00 09/24/1999 13:28 

910852-3 MW-10 Aqueous 09/22/1999 14:00 09/24/1999 13:28 

910852-4 PZ-2 Aqueous 09/22/1999 15:30 09/24/1999 13:28 

910852-5 PZ-4 Aqueous 09/22/1999 14:40 09/24/1999 13:28 

910852-6 PZ-3 Aqueous 09/22/1999 16:20 09/24/1999 13:28 

910852-7 MW-7 Aqueous 09/22/1999 17:15 09/24/1999 13:28 

910852-8 MW-4 Aqueous 09/23/1999 10:00 09/24/1999 13:28 

910852-9 MW-3 Aqueous 09/23/1999 11:00 09/24/1999 13:28 

910852-10 MW-2 Aqueous 09/23/1999 12:00 09/24/1999 13:28 

910852-11 PZ-1 Aqueous 09/23/1999 13:00 09/24/1999 13:28 

910852-12 DUP-1 Aqueous 09/23/1999 12:00 09/24/1999 13:28 

910852-13 MW-9 Aqueous 09/23/1999 14:00 09/24/1999 13:28 

910852-14 MW-8 Aqueous 09/23/1999 15:00 09/24/1999 13:28 

910852-15 MW-11 Aqueous 09/23/1999 16:00 09/24/1999 13:28 

910852-16 FIELD BLANK Aqueous 09/23/1999 00:00 09/24/1999 13:28 

910852-17 TRIP BLANK Aqueous 09/24/1999 13:31 
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C O R E LABORATORIES 

Job Number: 910852 
L A B O R A T O R Y TEST R E S U L T S 

Date: 09/30/99 

CUSTOMER: Marathon Oil Company PROJECT: BERTHA BARBER ATTN: Mr. Paul Peacock 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS ANALYZED TECH BATCH 

Customer Sample ID: MU-5 
Date Sampled : 09/22/99 Time Sampled: 12:30 

EPA 325.2 

EPA 8260B 

Chloride 

Volatile Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

Lab Sample ID: 910852-1 
Date Received: 09/24/99 

Sample Matrix: Aqueous 
Time Received: 13:28 

<5 
<10 

860 

160 
6 

200 

5 
5 
5 
10 

mg/L 09/27/99 2008 j I h 46980 

ug/L 09/29/99 1147 weh 47114 
ug/L 09/29/99 1147 weh 47114 
ug/L 09/29/99 1147 weh 47114 
ug/L 09/29/99 1147 weh 47114 

Customer Sample ID: MW-6 
Oate Sampled : 09/22/99 Time Sampled: 13:00 

Lab Sample ID: 910852-2 
Date Received: 09/24/99 

Sample Matrix: Aqueous 
Time Received: 13:28 

EPA 325.2 Chloride 

EPA 8260B Volatile Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

2400 

<5 
<5 
<5 
<10 

200 

5 
5 
5 
10 

mg/L 09/27/99 2052 j I h 46980 

ug/L 09/24/99 1729 weh 46878 
ug/L 09/24/99 1729 weh 46878 
ug/L 09/24/99 1729 weh 46878 
ug/L 09/24/99 1729 weh 46878 

Customer Sample ID: MW-10 
Date Sampled : 09/22/99 Time Sampled: 14:00 

Lab Sample It): 910852-3 
Oate Received: 09/24/99 

Sample Matrix: Aqueous 
Time Received: 13:28 

EPA 325.2 Chloride 

EPA 8260B Volatile Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

2200 

2900 
520 
800 
600 

200 

200 
50 
200 
100 

mg/L 

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

09/27/99 2011 j Ih 46980 

09/27/99 1509 weh 46982 
09/24/99 1844 weh 46919 
09/27/99 1509 weh 46982 
09/24/99 1844 weh 46919 

Customer Sample ID: PZ-2 
Oate Sampled : 09/22/99 Time Sampled: 15:30 

Lab Sample ID: 910852-4 
Date Received: 09/24/99 

Sample Matrix: Aqueous 
Time Received: 13:28 

EPA 325.2 Chloride 

EPA 8260B Volatile Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

4400 

<5 
<5 
<5 
<10 

200 

5 
5 
5 
10 

mg/L 09/27/99 2013 j I h 46980 

ug/L 09/24/99 1800 weh 46878 
ug/L 09/24/99 1800 weh 46878 
ug/L 09/24/99 1800 weh 46878 
ug/L 09/24/99 1800 weh 46878 

Customer Sample ID: PZ-4 
Date Sampled : 09/22/99 Time Sampled: 14:40 

Lab Sample ID: 910852-5 
Date Received: 09/24/99 

EPA 325.2 Chloride 

EPA 8260B Volatile Organic Compounds 
Benzene 
Ethylbenzene 

<5 
<5 

3300 200 mg/L 

ug/L 
ug/L 

Sample Matrix: Aqueous 
Time Received: 13:28 

09/27/99 2015 j l h 46980 

09/24/99 1831 
09/24/99 1831 

weh 46878 
weh 46878 
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C O R E LABORATORIES 

L A B 0 R A 
Job Number: 910852 

TORY TEST RES U L T S 
Date: 09/30/99 

CUSTOMER: Marathon Ofl Company PROJECT: BERTHA BARBER ATTN: Mr. Paul Peacock 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS ANALYZED TECH BATCH 

Toluene 
Xylenes (total) 

<5 
<10 

5 
10 

ug/L 
ug/L 

09/24/99 1831 
09/24/99 1831 

weh 
weh 

46878 
46878 

Customer Sample ID: PZ-3 
Date Sampled : 09/22/99 Time Sampled: 16:20 

Lab Sample ID: 910852-6 
Date Received: 09/24/99 

Sample Matrix: Aqueous 
Time Received: 13:28 

EPA 325.2 Chloride 1700 200 mg/L 09/27/99 2017 j l h 46980 

EPA 8260B Volatile Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

<5 
<5 
<10 

9 5 
5 
5 
10 

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

09/27/99 0943 
09/27/99 0943 
09/27/99 0943 
09/27/99 0943 

weh 
weh 
weh 
weh 

46982 
46982 
46982 
46982 

Customer Sample JD: MW-7 
17:15 

Lab Sample ID: 
Oate Received: 

910852-7 
09/24/99 

Sample Matrix: Aqueous 
Time Received: 13:28 

EPA 325.2 Chloride 1100 200 mg/L 09/27/99 2019 j l h 46980 

EPA 8260B Volatile Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

<5 
<5 
<5 
<10 

5 
5 
5 
10 

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

09/27/99 1014 
09/27/99 1014 
09/27/99 1014 
09/27/99 1014 

weh 
weh 
weh 
weh 

46982 
46982 
46982 
46982 

Customer Sample ID: MW-4 
Oate Sampled : 09/23/99 Time Sampled: 10:00 

Lab Sample ID: 910852-8 
Date Received: 09/24/99 

Sample Matrix: Aqueous 
Time Received: 13:28 

EPA 325.2 Chloride 510 200 mg/L 09/27/99 2021 j l h 46980 

EPA 8260B Volatile Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

<5 
<10 

18 
12 

5 
5 
5 
10 

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

09/27/99 1130 
09/27/99 1130 
09/27/99 1130 
09/27/99 1130 

weh 
weh 
weh 
weh 

46982 
46982 
46982 
46982 

Customer Sample ID: MW-3 
Date Sampled : 09/23/99 Time Sampled: 11:00 

Lab Sample ID: 
Date Received: 

910852-9 
09/24/99 

Sample Matrix: Aqueous 
Time Received: 13:28 

EPA 325.2 Chloride 1300 200 mg/L 09/27/99 2022 j l h 46980 

EPA 8260B Volatile Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

<5 
<5 
<5 
<10 

5 
5 
5 
10 

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

09/27/99 1202 
09/27/99 1202 
09/27/99 1202 
09/27/99 1202 

weh 
weh 
weh 
weh 

46982 
46982 
46982 
46982 

Customer Sample ID: MW-2 
12:00 

Lab Sanple ID: 
Date Received: 

910852-10 
09/24/99 

Sample Matrix: Aqueous 
Time Received: 13:28 

EPA 325.2 Chloride 2500 200 mg/L 09/27/99 2024 j l h 46980 

EPA 8260B Volatile Organic Compounds 
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C O R E LABORATORIES 

Job Number: 910852 
L A BORATORY TEST R E S U L T S 

Date: 09/30/99 

CUSTOMER: Marathon Oil Company PROJECT: BERTHA BARBER ATTN: Mr. Paul Peacock 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS ANALYZED TECH BATCH 

Benzene <5 5 ug/L 09/27/99 1233 weh 46982 
Ethylbenzene <5 5 ug/L 09/27/99 1233 weh 46982 
Toluene <5 5 ug/L 09/27/99 1233 weh 46982 
Xylenes (total) <10 10 ug/L 09/27/99 1233 weh 46982 

Customer Sample ID: PZ-1 
13:00 

Lab Sample ID: 910852-11 
Date Received: 09/24/99 

Sample Matrix: Aqueous 
Time Received: 13:28 

EPA 325.2 Chloride 1600 200 mg/L 09/27/99 2026 j l h 46980 

EPA 8260B Volatile Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

<5 
<5 
<5 
<10 

5 
5 
5 
10 

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

09/24/99 1500 
09/24/99 1500 
09/24/99 1500 
09/24/99 1500 

weh 
weh 
weh 
weh 

46919 
46919 
46919 
46919 

Customer Sample ID: DUP-1 
12:00 

Lab Sample ID: 
Date Received: 

910852-12 
09/24/99 

Sample Matrix: Aqueous 
Time Received: 13:28 

EPA 325.2 Chloride 1600 200 mg/L 09/27/99 2028 j l h 46980 

EPA 8260B Volatile Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

<5 
<5 
<5 
<10 

5 
5 
5 
10 

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

09/24/99 1934 
09/24/99 1934 
09/24/99 1934 
09/24/99 1934 

weh 
weh 
weh 
weh 

46878 
46878 
46878 
46878 

Customer Sample ID: MW-9 
Date Sampled : 09/23/99 Time Sampled: 14:00 

Lab Sample ID: 
Date Received: 

910852-13 
09/24/99 

Sample Matrix: Aqueous 
Time Received: 13:28 

EPA 325.2 Chloride 1100 200 mg/L 09/27/99 2033 j l h 46980 

EPA 8260B Volatile Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

<5 
<5 
<10 

8 5 
5 
5 
10 

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

09/24/99 1634 
09/24/99 1634 
09/24/99 1634 
09/24/99 1634 

weh 
weh 
weh 
weh 

46919 
46919 
46919 
46919 

Customer Sample ID: MW-8 
Date Sampled : 09/23/99 Time Sampled: 15:00 

Lab Sample ID: 
Date Received: 

910852-14 
09/24/99 

Sample Matrix: Aqueous 
Time Received: 13:28 

EPA 325.2 Chloride 1900 200 mg/L 09/27/99 2035 j l h 46980 

EPA 8260B Volatile Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

<5 
<5 
<5 
<10 

5 
5 
5 
10 

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

09/27/99 1304 
09/27/99 1304 
09/27/99 1304 
09/27/99 1304 

weh 
weh 
weh 
weh 

46982 
46982 
46982 
46982 

Customer Sample ID: MW-11 
Date Sampled : 09/23/99 Time Sampled: 16:00 

Lab Sample ID: 910852-15 
Date Received: 09/24/99 

Sample Matrix: Aqueous 
Time Received: 13:28 

EPA 325.2 Chloride 1100 200 mg/L 09/27/99 2036 jl h 46980 
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C O R E LABORATORIES 

L A B O R A T O R Y TE 
Job Number: 910852 

S T R E S U L T S 
Date: 09/30/99 

CUSTOMER: Marathon O i l Company PROJECT: BERTHA BARBER ATTN: Mr. Paul Peacock 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS ANALYZED TECH BATCH 

EPA 8260B Vo la t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

<5 
<5 
<5 
<10 

5 
5 
5 

10 

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

09/24/99 1705 
09/24/99 1705 
09/24/99 1705 
09/24/99 1705 

weh 
weh 
weh 
weh 

46919 
46919 
46919 
46919 

Customer Sample ID: FIELD BLANK Lab Sample ID: 910852-16 
Date Received: 09/24/99 

Sample Matr ix : Aqueous 
Time Received: 13:28 

EPA 325.2 Chloride <1.0 1.0 mg/L 09/27/99 2052 j l h 46980 

EPA 8260B Vo la t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

<5 
<5 
<5 
<10 

5 
5 
5 

10 

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

09/24/99 1736 
09/24/99 1736 
09/24/99 1736 
09/24/99 1736 

weh 
weh 
weh 
weh 

46919 
46919 
46919 
46919 

Customer Sample ID: TRIP BLANK Lab Sample ID: 910852-17 
Date Received: 09/24/99 

Sample Matr ix : Aqueous 
Time Received: 13:31 

EPA 8260B Vo la t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

<5 
<5 
<5 
<10 

5 
5 
5 

10 

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

09/24/99 1903 
09/24/99 1903 
09/24/99 1903 
09/24/99 1903 

weh 
weh 
weh 
weh 

46878 
46878 
46878 
46878 
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The analytical results, opinions or interpretations contained in this repon are based upon information and material supplied by the client tor whose exclusive and confidential use this report nas been made. The analytical results, opinions or interpreta tions 

expressed represent the best [udgment ot Core Laboratories. Core Laboratories, however, makes no warranty or representation, exoress or implied. Ol any type, and expressly disclaims same as to the productivity, proper operations or profitableness ol 

any od. gas. coal or other mineral, property, we* or sand in connection with which such report is used or relied upon for any reason whatsoever. This report shall not be reproduced, in whole or in part, without the wntten approval of Core Laboratories. 



C O R E LABORATORIES 

Job Number.: 910852 
Q U A L I T Y C O N T R O L R E S U L T S 

Report Date. : 09/30/99 

CUSTOMER: Marathon Oi l Company PROJECT: MOC - Bertha Barber ATTN: Mr. Paul Peacock 

: EPA 325.2 : 46980 Analyst. . . : j l h 
Method Descr ip t ion . : Chloride {Color imetr ic) 

Analyst. 

QC Lab ID Reagent QC Result QC Result True Value Or ig. Value Calc . Result * Limits Date Time 

ICV V199229H 20.286776 20 101.4 % 85-115 09/27/1999 1959 
ICB 0.151553 09/27/1999 1959 
MD 910832-1 23.998241 23.854351 0.6 R 20 09/27/1999 2004 
MS 910832-1 V16003402 43.017124 20.000000 23.854351 95.8 % 75-125 09/27/1999 2005 
CCV V199229H 20.374388 20 101.9 % 85-115 09/27/1999 2009 
CCB 0.126934 09/27/1999 2009 
CCV V199229H 20.207478 20 101.0 % 85-115 09/27/1999 2028 
CCB 0.105152 09/27/1999 2029 
MD 910882-1 22.704636 22.979490 1.2 R 20 09/27/1999 2030 
MS 910882-1 V16003402 42.916481 20.000000 22.979490 99.7 % 75-125 09/27/1999 2031 
CCV V199229H 20.430521 20 102.2 % 85-115 09/27/1999 2039 
CCB 0.109884 09/27/1999 2040 
MB 0.550010 09/27/1999 2040 
RIN E 0.126260 09/27/1999 2048 
RIN E 0.181231 09/27/1999 2049 
CCV V199229H 20.460037 20 102.3 % 85-115 09/27/1999 2049 
CCB 0.111468 09/27/1999 2050 
MD 910763-3 24.892447 20.945221 17.2 R 20 09/27/1999 2054 
RIN E 0.129556 09/27/1999 2054 
CCV V199229H 20.526520 20 102.6 7. 85-115 09/27/1999 2055 
CCB 0.424193 09/27/1999 2056 

Page 6 
* %=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 

The analytical results, opinions or interpretations contained in this report are based upon information and material supplied by the client for whose exclusive and confidential use this report has been made. The analytical results, opinions or interpreta Hons 

expressed represent the best udgment of Core Laboratories. Core Laboratories, however, makes no warranty or representation, express or implied, ol any type, and expressly disclaims same as to the productivity, proper operations or profitableness of 

any oil. gas, coal or Other mineral, property, well or sano in connection with which such report is used or relied upon for any reason whatsoever. This repon shall not be reproduced, m whole or in part, without the written approval of Core Laboratories. 



C O R E LABORATORIES 

S U R R O G A T E R E C O V E R I E S R E P O R T 
Job Number.: 910852 Report Date.: 09/30/99 

CUSTOMER: Marathon Oi l Company PROJECT: MOC - Bertha Barber ATTN: Mr. Paul Peacock 

, : Vo la t i l e Organic Compounds , . : 46878 
: 8260V1 

Surrogate Units 

1,2-Dichloroethane-d4 (surrogate) ug/L 

Lab ID Matrix QC Type D i lu t i on Result True Value Percent Recovery Limits Flag Date Time 

MB 45.44 50.00 90.9 76-120 09/24/1999 0932 
LCS 46.31 50.00 92.6 76-120 09/24/1999 1003 

910760-15 46.26 50.00 92.5 76-120 09/24/1999 1034 
910760-15 MS 46.00 50.00 92.0 76-120 09/24/1999 1105 
910760-15 MSD 46.85 50.00 93.7 76-120 09/24/1999 1136 
910760-8 46.70 50.00 93.4 76-120 09/24/1999 1207 
910760-11 10 46.70 50.00 93.4 76-120 09/24/1999 1241 
910760-4 100 44.70 50.00 89.4 76-120 09/24/1999 1316 
910760-16 100 45.58 50.00 91.2 76-120 09/24/1999 1350 
910760-16 46.23 50.00 92.5 76-120 09/24/1999 1452 
910852-2 45.04 50.00 90.1 76-120 09/24/1999 1729 
910852-4 45.81 50.00 91.6 76-120 09/24/1999 1800 
910852-5 47.07 50.00 94.1 76-120 09/24/1999 1831 
910852-17 44.88 50.00 89.8 76-120 09/24/1999 1903 
910852-12 46.36 50.00 92.7 76-120 09/24/1999 1934 

Surrogate Units 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type D i lu t i on Result True Value Percent Recovery Limits Flag Date Time 

MB 49.29 50.00 98.6 85-115 09/24/1999 0932 
LCS 48.77 50.00 97.5 85-115 09/24/1999 1003 

910760-15 48.95 50.00 97.9 85-115 09/24/1999 1034 
910760-15 MS 50.48 50.00 101.0 85-115 09/24/1999 1105 
910760-15 MSD 49.09 50.00 98.2 85-115 09/24/1999 1136 
910760-8 49.57 50.00 99.1 85-115 09/24/1999 1207 
910760-11 10 50.03 50.00 100.1 85-115 09/24/1999 1241 
910760-4 100 49.36 50.00 98.7 85-115 09/24/1999 1316 
910760-16 100 48.80 50.00 97.6 85-115 09/24/1999 1350 
910760-16 50.19 50.00 100.4 85-115 09/24/1999 1452 
910852-2 51.40 50.00 102.8 85-115 09/24/1999 1729 
910852-4 50.25 50.00 100.5 85-115 09/24/1999 1800 
910852-5 49.11 50.00 98.2 85-115 09/24/1999 1831 
910852-17 49.65 50.00 99.3 85-115 09/24/1999 1903 
910852-12 49.40 50.00 98.8 85-115 09/24/1999 1934 
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The analytical results, opinions C mierpTeiaiions contained m this report ate baseO uoon inlorrriation and material supolied by the client tor whose exclusive and confidential use this repon has been made. The analytical results, opinions or interprets tions 

expressed represent the best judgment ol Core Laboratones. Core Laboratories, however, makes no warranty or representation, express or implied, of any type, and expressly disclaims same as to the productivity, proper operations or profitableness of 

any oil. gas. coal or other mineral, property, well or sand in connection with which such report is used or relied upon for any reason whatsoever. This repon shall not be reproduced, in whole or in pan. without tne wntten approval of Core Laboratories. 



C O R E LABORATORIES 

S U R R O G A T E R E C O V E R I E S R E P O R T 
Job Number.: 910852 Report Date.: 09/30/99 

CUSTOMER: Marathon Oi l Company PROJECT: MOC - Bertha Barber ATTN: Mr. Paul Peacock 

Surrogate Units 

Toluene-d8 ug/L 

Lab ID Matrix QC Type D i l u t i on Result True Value Percent Recovery Limits Flag Date Time 

MB 49.15 50.00 98.3 85-112 09/24/1999 0932 
LCS 50.67 50.00 101.3 85-112 09/24/1999 1003 

910760-15 49.86 50.00 99.7 85-112 09/24/1999 1034 
910760-15 MS 50.65 50.00 101.3 85-112 09/24/1999 1105 
910760-15 MSD 49.60 50.00 99.2 85-112 09/24/1999 1136 
910760-8 50.44 50.00 100.9 85-112 09/24/1999 1207 
910760-11 10 50.05 50.00 100.1 85-112 09/24/1999 1241 
910760-4 100 49.67 50.00 99.3 85-112 09/24/1999 1316 
910760-16 100 49.50 50.00 99.0 85-112 09/24/1999 1350 
910760-16 49.90 50.00 99.8 85-112 09/24/1999 1452 
910852-2 50.23 50.00 100.5 85-112 09/24/1999 1729 
910852-4 50.23 50.00 100.5 85-112 09/24/1999 1800 
910852-5 49.91 50.00 99.8 85-112 09/24/1999 1831 
910852-17 50.08 50.00 100.2 85-112 09/24/1999 1903 
910852-12 49.81 50.00 99.6 85-112 09/24/1999 1934 

Method 
Method 

. . : Vo la t i l e Organic Compounds 

. . : 8260V1 Analyst. 
. . : 46919 

Surrogate Units 

1,2-Dichloroethane-d4 (surrogate) ug/L 

Lab ID Matrix QC Type D i lu t i on Result True Value Percent Recovery Limits Flag Date Time 

MB 50.60 50.00 101.2 76-120 09/24/1999 1347 
LCS 52.51 50.00 105.0 76-120 09/24/1999 1429 

910852-11 54.40 50.00 108.8 76-120 09/24/1999 1500 
910852-11 MS 53.95 50.00 107.9 76-120 09/24/1999 1531 
910852-11 MSD 55.26 50.00 110.5 76-120 09/24/1999 1602 
910852-13 57.28 50.00 114.6 76-120 09/24/1999 1634 
910852-15 57.87 50.00 115.7 76-120 09/24/1999 1705 
910852-16 57.47 50.00 114.9 76-120 09/24/1999 1736 
910852-3 10 54.91 50.00 109.8 76-120 09/24/1999 1844 

Surrogate Units 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type D i l u t i on Result True Value Percent Recovery Limits Flag Date Time 

MB 53.10 50.00 106.2 85-115 09/24/1999 1347 
LCS 54.56 50.00 109.1 85-115 09/24/1999 1429 

910852-11 53.65 50.00 107.3 85-115 09/24/1999 1500 
910852-11 MS 53.16 50.00 106.3 85-115 09/24/1999 1531 
910852-11 MSD 53.31 50.00 106.6 85-115 09/24/1999 1602 
910852-13 52.53 50.00 105.1 85-115 09/24/1999 1634 
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The analytical resulls. opinions or interpreta!ions contained in this report are based upon information and materia! supplied Dy the client (or whose exclusive ano confidential use this repon has been made. The analytical results, opinions or interpreta tions 

expressed represent the best judgment ot Core Laboratories. Core Laboratones. however, makes no warranty or representation, express or implied, ol any type, and expressly disclaims same as lo the productivity, proper operations or profitableness ol 

any ori. gas, coal or other mineral, property, wel or sand in connection with which such repon is used or relied upon (or any reason whatsoever. This report shall not be reproduced, in whole or in part, without the wntten approval of Core Laboratones. 



C O R E LABORATORIES 

Job Number.: 910852 
SURROGATE R E C O V E R I E S REPORT 

Report Date.: 09/30/99 

CUSTOMER: Marathon Oil Company PROJECT: MOC - Bertha Barber ATTN: Mr. Paul Peacock 

Surrogate Units 

BFB (Surrogate) ug/L 

Lab ID 

910852-15 
910852-16 
910852-3 

Matrix QC Type Dilution 

10 

Result True Value Percent Recovery Limits Flag Date 

53.17 
53.20 
54.28 

50.00 
50.00 
50.00 

Time 

106.3 
106.4 
108.6 

85-115 
85-115 
85-115 

09/24/1999 1705 
09/24/1999 1736 
09/24/1999 1844 

Surrogate Units 

Toluene-d8 ug/L 

Lab ID Matrix QC Type Di lution Result True Value Percent R 

MB 48.29 50.00 96.6 
LCS 47.63 50.00 95.3 

910852-11 47.97 50.00 95.9 
910852-11 MS 47.63 50.00 95.3 
910852-11 MSD 47.75 50.00 95.5 
910852-13 48.93 50.00 97.9 
910852-15 47.75 50.00 95.5 
910852-16 48.43 50.00 96.9 
910852-3 10 47.84 50.00 95.7 

Limits Flag Date Tine 

85-112 
85-112 
85-112 
85-112 
85-112 
85-112 
85-112 
85-112 
85-112 

09/24/1999 1347 
09/24/1999 1429 
09/24/1999 1500 
09/24/1999 1531 
09/24/1999 1602 
09/24/1999 1634 
09/24/1999 1705 
09/24/1999 1736 
09/24/1999 1844 

Method ..: Volatile Organic Compounds : 46982 
Method Code ..: 8260V1 

Surrogate Units 

1,2-Dichloroethane-d4 (surrogate) ug/L 

L a b ID Matri.x QC Type Dilution Result 

MB 53.16 
LCS 53.61 

910852-6 54 8 4 

910852-7 55".46 

910852-8 50 74 
910852-9 53*28 
910852-10 52^86 
910852-14 54.33 
910852-7 MS 53^9 
910852-7 MSD 52.39 
910852-3 50 53.81 

True Value Percent Recovery Limits Flag Date Time 

50.00 106.3 76-120 09/27/1999 0804 
50.00 107.2 76-120 09/27/1999 0840 
50.00 109.7 76-120 09/27/1999 0943 
50.00 110.9 76-120 09/27/1999 1014 
50.00 ' 101.5 76-120 09/27/1999 1130 
50.00 106.6 76-120 09/27/1999 1202 
50.00 105.7 76-120 09/27/1999 1233 
50.00 108.7 76-120 09/27/1999 1304 
50.00 107.6 76-120 09/27/1999 1335 
50.00 104.8 76-120 09/27/1999 1406 
50.00 107.6 76-120 09/27/1999 1509 

Page 9 

Th. „ s u M . 0 D , n K ) n s „ , C 0 „ „ | n M ,„ m s „ „ „ a „ M S M u D m , „ , o r „ , a l | 0 n > n 0 m a , w a | s u p o | i a a ^ 1 W c l j > n l K r ^ M M c o n l i 0 a n l , a | ^ m s r e o o n o e o n ^ r i M o ^ ^ 

. X » ™ » K . , h . p. , , roagm.™ o, c c Laooraton.,. C o , , LaDoralones. how..., . n o warrant, o r , .p, .a.™.,«,„, „ p , . , s or ,n,p„eO. ol .hy type, .oo e.p.essly disclaims same as to the prpducMy. prop., op^.t ic™ or prpMaoleo.ss ol 

.ny 0,1. gas. ooa o, c m , ml™,.,. prop^y. . « 0, s.nd in connection »i,„ wh*h such , .pp„ „ U , M „ r 6 ) i M ^ , 0 , „ r e a ! o n w ^ o e y . , . This r.port shall nol De -eoroopced. ,n w l * * , or in pan. without Ihe wnttan app,o,„ o. Cor, ijporaiories. 



C O R E LABORATORIES 

S U R R O G A T E R E C O V E R I E S R E P O R T 
Job Number.: 910852 Report Date.: 09/30/99 

CUSTOMER: Marathon Oi l ; Company PROJECT: MOC - Bertha Barber ATTN: Mr. Paul Peacock 

Surrogate Units 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type D i lu t ion Result True Value Percent Recovery Limits Flag Date Time 

MB 52.26 50.00 104.5 85-115 09/27/1999 0804 
LCS 50.30 50.00 100.6 85-115 09/27/1999 0840 

910852-6 51.31 50.00 102.6 85-115 09/27/1999 0943 
910852-7 50.44 50.00 100.9 85-115 09/27/1999 1014 
910852-8 48.21 50.00 96.4 85-115 09/27/1999 1130 
910852-9 49.92 50.00 99.8 85-115 09/27/1999 1202 
910852-10 49.23 50.00 98.5 85-115 09/27/1999 1233 
910852-14 50.31 50.00 100.6 85-115 09/27/1999 1304 
910852-7 MS 49.16 50.00 98.3 85-115 09/27/1999 1335 
910852-7 MSD 51.35 50.00 102.7 85-115 09/27/1999 1406 
910852-3 50 51.25 50.00 102.5 85-115 09/27/1999 1509 

Surrogate Units 

Toluene-d8 ug/L 

Lab ID Matrix QC Type D i lu t i on Result True Value Percent Recovery Limits Flag Date Time 

MB 47.08 50.00 94.2 85-112 09/27/1999 0804 
LCS 46.96 50.00 93.9 85-112 09/27/1999 0840 

910852-6 48.28 50.00 96.6 85-112 09/27/1999 0943 
910852-7 49.21 50.00 98.4 85-112 09/27/1999 1014 
910852-8 50.93 50.00 101.9 85-112 09/27/1999 1130 
910852-9 47.96 50.00 95.9 85-112 09/27/1999 1202 
910852-10 48.96 50.00 97.9 85-112 09/27/1999 1233 
910852-14 50.49 50.00 101.0 85-112 09/27/1999 1304 
910852-7 MS 52.50 50.00 105.0 85-112 09/27/1999 1335 
910852-7 MSD 51.98 50.00 104.0 85-112 09/27/1999 1406 
910852-3 50 48.45 50.00 96.9 85-112 09/27/1999 1509 

Method . . : Vo la t i l e Organic Compounds Batch : 47114 
Method . , : 826TCL 

Surrogate 

1,2-Dichloroethane-d4 (surrogate) ug/L 

Lab ID Matrix QC Type D i lu t ion Result True Value Percent Recovery Limits Flag Date Time 

910763-1 Oi l 2000 64.54 50.00 129.1 80-120 X 09/29/1999 0326 
MB 48.74 50.00 97.5 76-120 09/29/1999 0934 
LCS 51.52 50.00 103.0 76-120 09/29/1999 1011 

911019-2 52.41 50.00 104.8 76-120 09/29/1999 1042 
911019-1 50 54.39 50.00 108.8 76-120 09/29/1999 1116 
910852-1 57.01 50.00 114.0 76-120 09/29/1999 1147 
910979-1 10 56.35 50.00 112.7 76-120 09/29/1999 1219 
910979-1 MS 10 58.52 50.00 117.0 76-120 09/29/1999 1250 
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The analytical results, opinions or inlet pre.a I ions contained m this report are based upon information and matenal supplied by the client lor whose exclusive and confidential use this report has been made. The analytical results, opinions or interpreta tions 

expressed represent the best judgment of Core Laboratories. Core Laboratones, however, makes no warranty or representation, express or implied, ol any type, and expressly disclaims same as to the productivity, proper operations or profitableness of 

any oil, gas. coal or other mineral, property, well or sand m connection with which such repon is used or relied upon for any reason whatsoever. This report shail not be reproduced, in whole or in part, without the written approval of Core Laboratones. 



C O R E LABORATORIES 

S U R R O G A T E RE C O V E R I E S R E P O R T 
Job Number. : 910852 Report Date.: 09/30/99 

CUSTOMER: Marathon Ofl Company PROJECT: MOC - Bertha Barber ATTN: Mr. Paul Peacock 

Surrogate Units 

1,2-Dichloroethane-d4 (surrogate) ug/L 

Lab ID Matrix QC Type D i lu t i on Result True Value Percent Recovery Limits Flag Date Time 

910979-1 MSD 10 60.10 50.00 120.2 76-120 X 09/29/1999 1321 

Surrogate Units 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type D i lu t i on Result True Value Percent Recovery Limits Flag Date Time 

910763-1 Oi l 2000 41.02 50.00 82.0 71-121 09/29/1999 0326 
MB 49.87 50.00 99.7 85-115 09/29/1999 0934 
LCS 49.24 50.00 98.5 85-115 09/29/1999 1011 

911019-2 48.85 50.00 97.7 85-115 09/29/1999 1042 
911019-1 50 49.55 50.00 99.1 85-115 09/29/1999 1116 
910852-1 49.94 50.00 99.9 85-115 09/29/1999 1147 
910979-1 10 49.22 50.00 98.4 85-115 09/29/1999 1219 
910979-1 MS 10 49.94 50.00 99.9 85-115 09/29/1999 1250 
910979-1 MSD 10 50.68 50.00 101.4 85-115 09/29/1999 1321 

Surrogate Units 

Toluene-d8 ug/L 

Lab ID Matrix QC Type D i lu t ion Result True Value Percent Recovery Limits Flag Date Time 

910763-1 Oi l 2000 46.58 50.00 93.2 85-109 09/29/1999 0326 
MB 49.11 50.00 98.2 85-112 09/29/1999 0934 
LCS 48.55 50.00 97.1 85-112 09/29/1999 1011 

911019-2 49.02 50.00 98.0 85-112 09/29/1999 1042 
911019-1 50 48.58 50.00 97.2 85-112 09/29/1999 1116 
910852-1 49.19 50.00 98.4 85-112 09/29/1999 1147 
910979-1 10 48.25 50.00 96.5 85-112 09/29/1999 1219 
910979-1 MS 10 48.75 50.00 97.5 85-112 09/29/1999 1250 
910979-1 MSD 10 47.66 50.00 95.3 85-112 09/29/1999 1321 
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Tha analytical results, opinions or interpretations contained in this repon are Based upon information and matenal supplied By the client tor whose exclusive and confidential use this report has been made- The analytical results, opinions or interpreta tions 

expritssed represent the best judgment of Core Laboratories, Core Laboratories, however, makes no warranty or representation, express or implied, of any type, and expressly disclaims same as to the productivity, proper operations or profitableness Of 

any oil. flas. coal or other mineral, property, well or sand m connection with which such report is used or relied upon for any reason whatsoever. This report shall not be reproduced, in whole or in part, without the wntten approval of Core Laboratones. 



C O R E LABORATORIES 

Q U A L I T Y C O N T R O L R E S U L T S 
Job Number.: 910852 Report Date.: 09/30/99 

CUSTOMER: Marathon Oil Company PROJECT: MOC - Bertha Barber ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

Test Method : EPA 8260B Batch : 46878 Analyst...: weh 
Method Description.: Volatile Organic Compounds : ug/L 

Analyst...: weh 

MB Method Blank 09/24/1999 0932 

Parameter/Test Description 

Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

QC Result 

ND 
ND 
ND 
ND 

QC Result True Value Orig. Value Calc. Result * Limits 

I LCS Laboratory Control Sample CLPV0AMS2 09/24/1999 1003 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 
Toluene 

48.56 
48.46 

50 
50 

97.1 
96.9 

% 67-130 
% 75-114 

j MS Matrix Spike CLPVOAMS2 910760-15 09/24/1999 1105 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 
Toluene 

49.77 
48.07 

50 
50 

2.38 
ND 

94.8 
96.1 

% 67-130 
% 75-114 

MSD Matrix Spike Duplicate CLPVOAMS2 910760-15 09/24/1999 1136 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 

Toluene 

48.71 

47.42 

49.77 

48.07 

50 

50 

2.38 

ND 

92.7 
2.2 
94.8 
1.4 

% 67-130 
R 30 
% 75-114 
R 30 

Test Method EPA 8260B Batch : 46919 Analyst.. : weh 
Method Description. Volatile Organic Compounds Units : ug/L 

MB Method Blank 09/24/1999 1347 

Parameter/Test Description 

Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

QC Result 

ND 
ND 
ND 
ND 

QC Result True Value Orig. Value Calc. Result * Limits 

Page 12 
* %=% REC, R=RPD, A=ABS Diff., D=% Diff. 

The analytical results, opinions or interpretations contained in this repon are based upon information and material supplied by Ihe client lor whose exclusive and confidential use this repon has been made. The analytical results, opinions or interpreta Hons 

expressed represent the besi judgment of Core Laboratories. Core Laboratories, however, makes no warranty or representation, express or implied, of any type, and expressly disclaims same as 10 Ihe productivily. proper operations or profitableness cl 

any oil, gas. coal or other mineral, property, wen or sand in connection with wnich such reoon is used or relied upon tor any reason whatsoever. This repon shall not be reproduced, in whole or in part, without the wntten approval ot Core Laboratories. 



C O R E LABORATORIES 

Job Number.: 910852 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 09/30/99 

CUSTOMER: Marathon Oil Company PROJECT: MOC - Bertha Barber ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

Laboratory Control Sample CLPVOAMS2 09/24/1999 1429 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 
Toluene 

46.06 
47.82 

50 
50 

92.1 
95.6 

% 67-130 
% 75-114 

MS Matrix Spike CLPVOAMS2 910852-11 09/24/1999 1531 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 
Toluene 

47.35 
48.51 

50 
50 

1.04 
<5 

92.6 
97.0 

% 67-130 
% 75-114 

1 MSD Matrix Spike Duplicate CLPVOAMS2 910852-11 09/24/1999 1602 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 

Toluene 

46.73 

48.25 

47.35 

48.51 

50 

50 

1.04 

<5 

91.4 
1.3 
96.5 
0.5 

% 67-130 
R 30 
% 75-114 
R 30 

EPA 8260B : 46982 Analyst...: weh 
Method Description. Volatile Organic Compounds : ug/L 

MB Method Blank 09/27/1999 0804 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

ND 
ND 
ND 
ND 

! LCS Laboratory Control Sample CLPVOAMS2 09/27/1999 0840 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 
Toluene 

46.85 
47.85 

50 
50 

93.7 
95.7 

% 67-130 
% 75-114 

MS Matrix Spike CLPVOAMS2 910852-7 09/27/1999 1335 

Parameter/Test Description 

Benzene 
Toluene 

QC Result 

47.23 
49.74 

QC Result True Value Orig. Value Calc. Result * Limits 

50 
50 

<5 
<5 

94.5 
99.5 

67-130 
75-114 

Page 13 
* %=% REC, R=RPD, A=ABS Diff., D=% Diff. 

The enaiylical results, opinions or interpretations contained m this report are based upon information and material supplied by the dient for whose exclusive and confidential use this report has been made. The analytical results, opinions or interpreta tions 

expressed represent the best mdgment of Core Laboratories. Core Laboratories, however, makes no warranty or representation, express or imphed. of any lype, and expressly disclaims same as to the productivity, proper operations or profitableness of 

any oil, gas, coal or other mineral, property, well or sand in connection with which such report is used or relied upon for any reason whatsoever. This report shall not be reproduced, in whole or in part, without the wntten approval ot Core Laboratones. 



C O R E LABORATORIES 

Q U A L I T Y C O N T R O L R E S U L T S 
Job Number.: 910852 Report Date.: 09/30/99 

CUSTOMER: Marathon Oi l Company PROJECT: MOC - Bertha Barber ATTN: Mr. Paul Peacock 

QC Type Descript ion Reag. Code Lab ID D i l u t i on Factor Date Time 

MSD Matr ix Spike Dupl icate' CLPVOAMS2 910852-7 09/27/1999 1406 

Parameter/Test Descript ion QC Result QC Result True Value Or ig . Value Calc. Result * Limits 

Benzene 47.01 47.23 50 <5 94.0 % 67-130 
0.5 R 30 

Toluene 48.50 49.74 50 <5 97.0 % 75-114 
2.5 R 30 

Test Method : EPA 8260B 
Method Descr ip t ion. : Vo la t i l e Organic Compounds Un i ts . . : 

47114 
ug/L 

Analyst . . : weh 

MB Method Blank 09/29/1999 0934 

Parameter/Test Descript ion 

Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

QC Result 

ND 
ND 
ND 
ND 

QC Result True Value Or ig . Value Calc. Result * Limits 

I LCS Laboratory Control Sample CLPVOAMS2 09/29/1999 1011 

Parameter/Test Descript ion QC Result QC Result True Value Or ig . Value Calc. Result * Limits 

Benzene 
Toluene 

43.48 
47.31 

50 
50 

87.0 
94.6 

% 67-130 
% 75-114 

Matrix Spike CLPVOAMS2 910979-1 09/29/1999 1250 

Parameter/Test Descript ion QC Result QC Result True Value Or ig. Value Calc. Result * Limits 

Benzene 
Toluene 

44.27 
47.51 

50 
50 

ND 
ND 

88.5 
95.0 

% 67-130 
% 75-114 

I MSD Matrix Spike Duplicate CLPVOAMS2 910979-1 10 09/29/1999 1321 

Parameter/Test Descript ion QC Result QC Result True Value Or ig . Value Calc. Result * Limits 

Benzene 

Toluene 

44.09 

46.73 

44.27 

47.51 

50 

50 

ND 

ND 

88.2 
0.4 

93.5 
1.7 

% 67-130 
R 30 
% 75-114 
R 30 

Page 14 
* %=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 

The analytical results, opinions or interpretations contained m this reoon are Dased uoon information and material supplied By the client tor whose exclusive and conlidential use this repon has been made. The analytical results, opinions or interpreta tions 

expressed represent the best judgment o( Core Laboratones. Core Laboratories, however, makes no warranty or representation, express or implied, ol any type, and expressly disclaims same as to Ihe productivity, proper opera ion 3 or profitableness ot 

any ot. gas, coal or other mineral, property, weii or sand in connection with which such report 15 used or relied upon tor any reason whatsoever. This report shall not oe reproduced, in whole or in part, without the wntten approval of Core Laboratones. 



rpjsckl Job Sample Receipt Checklist Report 
09/24/99 

V2 

910852 Location.: 57211 Customer Job ID : Job Check List Date. : 09/24/99 
Project Number. : 96000703 Project Description.: MOC - Bertha Barber : Ipa 

• Marathon Oil Company Contact.: Mr. Paul Peacock 

Questions ? (Y/N) Comments 

Chain-of-Custody Present? Y 

Custody seal on shipping container? 

. . . I f "yes", custody seal intact? 

Custody seals on sample containers? 

. . . I f "yes", custody seal intact? 

Samples chi I led? Y 

Temperature of cooler acceptable? (4 deg C +/- 2). RECEIVED ON ICE 

Samples received intact (good condition)? Y 

Volatile samples acceptable? (no headspace) Y 

Correct containers used? Y 

Adequate sample volume provided? Y 

Samples preserved correctly? Y 

Samples received within holding-time? Y 

Agreement between COC and sample labels? Y 

Additional 

Comments 

Sample Custodian Signature 

Page 1 
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C O R E L A B O R A T O R I E S 

QUALITY ASSURANCE FOOTER 

METHOD REFERENCES 

1. EPA SW-846, Test Methods for Evaluating Solid Waste Update I, IIA, UB, 111 
2. Standard Methods for the Examination of Water and Wastewater, 18 th Edition 
3. EPA 600/4-79-020, Methods of Chemical Analysis for Waters and Wastes, March 1983 
4. Federal Register, Friday, October 26,1984 (40 CFR Part 136) 
5. American Society for Testing and Materials, Volumes 5.01, 5.02, 5.03,11.01,11.02,11.03,11.04 
6. EPA Methods for Environmental Samples 

COMMENTS 

All methods of chemical analysis have a statistical uncertainty associated with the results. Unless otherwise indicated, the data in this report are 
within the limits of uncertainty as specified in the referenced method. Quality Control acceptance criteria are based either on actual laboratory 
performance or on limits specified in the referenced method. The date and time of analysis indicated on the QA report may not reflect the actual 
time of analysis for QC samples. All data are reported on an "as received" basis unless otherwise indicated. Data reported in the QA report may 
be lower than sample data due to dilution of samples into the calibration range of the analysis. Sample concentration for solid samples are 
calculated on an as received (wet) basis: Unless otherwise indicated, volatiles by gas chromatography (GC) are reported from a single column. 
Volatile analysis by GC on low level soil extractions are conducted at room temperature. 

FLAGS, FOOTNOTES AND ABBREVIATIONS (as needed) 

NA = Not Analyzed ND = Not detected at a value greater than the reporting limit 
N/A = Not applicable NC = Not calculable due to values lower than the reporting limit 
ug/L = Micrograms per liter mg/L = Milligrams per liter 
ug/Kg = Micrograms per kilogram mg/kg = Milligrams per kilogram 
U = Undetected 
J = Indicates value is > MDL, but < Reporting Limit 
B = Analyte was detected in the method blank analyzed with this sample. 
D = Surrogate recoveries are not calculated due to sample dilution. 
X = Surrogate recovery is outside quality control limits. 
Y = Spike or spike duplicate recovery is outside quality control limits. 
Z = Relative percent difference for a spike and spike duplicate is outside quality control limits. The precision of the method was 

impacted by matrix. 
A = Indicates value is above QC acceptance criteria. 

QC SAMPLE IDENTIFICATIONS 

MB 
RB 
PB 
MD 
LCS 
MS 
ICB 
ICV 
PDS 
ISA 
ISCAB 
CAL 
MST 
PST 

Method Blank SB 
Reagent Blank EB 
Preparation Blank CALB 
Method Duplicate RS 
Laboratory Control Sample LCSD 
Matrix Spike MSD 
Initial Calibration Blank CCB 
Initial Calibration Verification ICB 
Post Digestion Spike SS 
Interference Check standard "A" ISB 
Interference Check Sample AB MSA 
Calibration standard SD 
TCLP Matrix Spike MSQ 
TCLP Post Digestion Spike LCT 

Storage Blank 
Extraction Blank 
Calibration Blank 
Reference Standard 
Laboratory Control Sampie Duplicate 
Matrix Spike Duplicate 
Continuing Calibration Blank 
Initial Calibration Blank 
Surrogate Spike 
Interference Check Standard "B" 
Method of Standard Additions 
Serial Dilution 
TCLP Matrix Spike Duplicate 
TCLP Laboratory Control Sample 

SUBCONTRACTED LABORATORY LOCATIONS 

CORE Laboratories: Anaheim, California *AN 
Casper, Wyoming *CA 
Houston, Texas (Env) *HE 
Other (Detailed in Case Narrative) *XX 

Aurora, Colorado 
Corpus Christi, Texas 
Houston, Texas (Pet) 

*AU 
*CC 
*HP 

CORE-Valparaiso 
2400 Cumberland Dr 
Valparaiso, IN 46383 

VPQ0140 
Revision 000 

Effective 6/16/99 



December 1999 Monitoring Event 

I 
I 
I 



Commined To Your Success 

ANALYTICAL REPORT 
JOB NUMBER: 914280 

Prepared For: 

Marathon O i l Company 
125 West Missouri S t r e e t 

P.O. Box 552 
Midland, TX 79702-0552 

A t t e n t i o n : Mr. Paul Peacock 

Date; 12/29/1999 

Date Signature 

Name: Les Arnold 

T i t l e : Laboratory Manager 

Severn Trent Laboratories 
2400 Cumberland Drive 
Valparaiso, IN 46383 

PHONE: 219-464-2389 
FAX..: 219-462-2953 

a part of 
Scwrn Trent Services Inc. 



Committed To Your Success 

r SAMPLE INFORMATION 

f 
Date: 12/29/1999 

L Job Number.: 914280 ,: 96000703 
1 Customer...: Marathon Oil Company Customer Project ID... .: NP0004490002 

Mr. Paul Peacock Project Description... ,: MOC - Bertha Barber 

Laboratory 
Sample ID 

Customer 
Sample ID 

Sample 
Matrix 

Date 
Sampled 

Time 
Sampled: 

Date 
Received; 

914280-1 

914280-2 

914280-3 

914280-4 

914280-5 

914280-6 

914280-7 

914280-8 

914280-9 

914280-10 

914280-11 

914280-12 

914280-13 

914280-14 

MW-02 

MW-03 

MW-04 

MW-05 

MW-06 

MW-07 

MW-08 

MW-09 

MW-11 

MW-12 

MW-13 

DUP-1 

FB-1 

TRIP BLANK 

Aqueous 

Aqueous 

Aqueous 

Aqueous 

Aqueous 

Aqueous 

Aqueous 

Aqueous 

Aqueous 

Aqueous 

Aqueous 

Aqueous 

Aqueous 

Aqueous 

12/15/1999 

12/15/1999 

12/15/1999 

12/15/1999 

12/14/1999 

12/14/1999 

12/14/1999 

12/14/1999 

12/14/1999 

12/14/1999 

12/14/1999 

12/14/1999 

12/15/1999 

12/15/1999 

01:00 

10:00 

08:30 

11:00 

12:00 

03:30 

04:15 

02:00 

05:00 

03:00 

01:00 

00:00 

08:30 

00:00 

12/16/1999 

12/16/1999 

12/16/1999 

12/16/1999 

12/16/1999 

12/16/1999 

12/16/1999 

12/16/1999 

12/16/1999 

12/16/1999 

12/16/1999 

12/16/1999 

12/16/1999 

12/16/1999 

Page 1 
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Committed To Your Success 

1 Job Number: 914280 
L A B O R A T O R Y TEST R E S U L T S 

Oate: 12/29/1999 

i CUSTOMER: Marathon Oil Company PROJECT: NPQ004490002 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-02 
Date Sampled : 12/15/1999 
Time Sampled : 01:00 
Sample Matrix : Aqueous 

Laboratory Sample ID: 914280-1 
Date Received : 12/16/1999 
Time Received : 13:37 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 160.1 . Solids, Total Dissolved (TDS) 5600 10 mg/L" 12/20/99 lam 

EPA 325.2 Chloride 3000 100 mg/L 12/20/99 jdb 

EPA 3010 Acid Digestion, Metals (ICP), Diss. Complete 12/16/99 chh 

EPA 3510 Separatory Funnel Liq/Liq Extraction Complete • 12/20/99 b j l 

EPA 6010B Metals Analysis (ICAP) 
Barium (Ba), Diss. 0.16 0.01 mg/L 12/16/99 pal 
Iron (Fe), Diss. <0.05 0.05 mg/L 12/17/99 chh 
Magnesium (Mg), Diss. 126 0.1 mg/L 12/17/99 chh 

EPA 8310 Polynuclear Aromatic Hydrocarbons-HPLC 
12/24/99 Acenaphthene ND 5.0 ug/L 12/24/99 rm 

Acenaphthylene ND 5.0 ug/L 12/24/99 rm 
Anthracene ND 1.0 ug/L 12/24/99 rm 
Benzo(b)fluoranthene ND 0.10 ug/L 12/24/99 rm 
Benzo(k)fluoranthene ND 0.10 ug/L 12/24/99 rm 
Benzo(a)anthracene ND 0.10 ug/L 12/24/99 rm 
Benzo(a)pyrene <0.10 0.10 ug/L 12/24/99 rm 
Benzo(ghi)perylene ND 0.10 ug/L 12/24/99 rm 
Chrysene ND 1.0 ug/L 12/24/99 rm 
0 i benzo(a,h)anth racene ND 0.10 ug/L 12/24/99 rm 
Fluoranthene ND 1.0 ug/L 12/24/99 rm 
Fluorene ND 1.0 ug/L 12/24/99 rm 
Indeno(1,2,3-cd)pyrene ND 0.10 ug/L 12/24/99 rm 
Naphthalene ND 5.0 ug/L 12/24/99 rm 
Phenanthrene ND 1.0 ug/L 12/24/99 rm 
Pyrene ND 1.0 ug/L 12/24/99 rm 

EPA 8021B BTEX 
Benzene ND 5.0 ug/L 12/21/99 weh 
Ethylbenzene ND 5.0 ug/L 12/21/99 weh 
Toluene ND 5.0 ug/L 12/21/99 weh 
m&p-Xylenes ND 10.0 ug/L 12/21/99 weh 
o-Xylene ND 5.0 ug/L 12/21/99 weh 

Page 2 
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Commined To Your Success 

Job Number: 914280 

CUSTOMER: Marathon Oil Company 

Customer Sample ID: MW-03 

Date Sampled : 12/15/1999 
Time Sampled : 10:00 
Sample Matrix : Aqueous 

LABORATORY TEST RESULTS 
Date: 12/29/1999 

PROJECT: NP0004490002 ATTN: Mr. Paul Peacock 

Laboratory Sample ID: 914280-2 
Date Received : 12/16/1999 
Time Received : 13:37 

j TEST METHOO PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 160.1 Solids, Total Dissolved (TDS) 2800 10 mg/L " 12/20/99 lam 

I EPA 325.2 Chloride 1200 100 mg/L 12/20/99 jdb 

EPA 3010 Acid Digestion, Metals (ICP), Diss. Complete 12/16/99 chii 

I EPA 3510 Separatory Funnel Liq/Liq Extraction Complete 12/20/99 bj l 

EPA 6010B Metals Analysis (ICAP) 
Barium (Ba), Diss. 0.09 0.01 mg/L 12/16/99 pal 
Iron (Fe), Diss. <0.05 0.05 mg/L 12/17/99 chh 
Magnesium (Mg), Diss. 77.7 0.1 mg/L 12/17/99 chh 

EPA 8310 Polynuclear Aromatic Hydrocarbons-"HPLC 
Acenaphthene ND 5.0 ug/L 12/24/99 rm 
Acenaphthylene ND 5.0 ug/L 12/24/99 rm 
Anthracene ND 1.0 ug/L 12/24/99 rm 
Benzo(b)fluoranthene ND 0.10 ug/L 12/24/99 rm 
Benzo(k)fluoranthene ND 0.10 ug/L 12/24/99 rm 
Benzo(a)anthracene ND 0.10 ug/L 12/24/99 rm 
Benzo(a)pyrene ND 0.10 ug/L 12/24/99 rm 
Benzo(ghi)perylene ND 0.10 ug/L 12/24/99 rm 
Chrysene ND 1.0 ug/L 12/24/99 rm 
D i benzo(a,h)anth racene ND 0.10 ug/L 12/24/99 rm 
Fluoranthene <1.0 1.0 ug/L 12/24/99 rm 
Fluorene ND 1.0 ug/L 12/24/99 rm 
Indenod ,2,3-cd)pyrene ND 0.10 ug/L 12/24/99 rm 
Naphthalene ND 5.0 ug/L 12/24/99 rm 
Phenanthrene ND 1.0 ug/L 12/24/99 rm 
Pyrene ND 1.0 ug/L 12/24/99 rm 

EPA 8021B BTEX 
Benzene ND 5.0 ug/L 12/22/99 weh 
Ethylbenzene ND 5.0 ug/L 12/22/99 weh 
Toluene ND 5.0 ug/L 12/22/99 weh 
m&p-Xylenes ND 10.0 ug/L 12/22/99 weh 
o-Xylene <5.0 5.0 ug/L 12/22/99 weh 
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Committed To Your Success 

1 Job Number: 914280 
L A B O R A T O R Y TEST R E S U L T S 

Date: 12/29/1999 

I CUSTOMER: Marathon Oil Company PROJECT: NP0004490002 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-04 
Date Sampled : 12/15/1999 
Time Sampled : 08:30 
Sample Matrix : Aqueous 

Laboratory Sample ID: 914280-3 
Date Received : 12/16/1999 
Time Received : 13:37 

II 
II 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 160.1 Solids, Total Dissolved (TDS) 1600 10 mg/L " 12/20/99 lam 

EPA 325.2 Chloride 580 20 mg/L 12/20/99 jdb 

EPA 3010 Acid Digestion, Metals (ICP), Diss. Complete 12/16/99 chh 

EPA 3510 Separatory Funnel Liq/Liq Extraction Complete 12/20/99 b j l 

EPA 60108 . Metals Analysis (ICAP) 
Barium (Ba), Diss. 0.87 0.01 mg/L 12/16/99 pal 
Iron (Fe), Diss. <0.05 0.05 mg/L 12/17/99 chh 
Magnesium (Mg), Diss. 48.4 0.1 mg/L 12/17/99 chh 

EPA 8310 Polynuclear Aromatic Hydrocarbons-HPLC 
Acenaphthene <5.0 5.0 ug/L 12/24/99 rm 
Acenaphthylene ND 5.0 ug/L 12/24/99 rm 
Anthracene ND 1.0 ug/L 12/24/99 rm 
Benzo(b)fluoranthene ND 0.10 ug/L 12/24/99 rm 
Benzo(k)fIuoranthene ND 0.10 ug/L 12/24/99 rm 
Benzo(a)anthracene <0.10 0.10 ug/L 12/24/99 rm 
Benzo(a)pyrene <0.10 0.10 ug/L 12/24/99 rm 
Benzo(ghi)perylene ND 0.10 ug/L 12/24/99 rm 
Chrysene <1.0 1.0 ug/L 12/24/99 rm 
D i benzo(a,h)anthracene <0.10 0.10 ug/L 12/24/99 rm 
Fluoranthene 4.3 1.0 ug/L 12/24/99 rm 
Fluorene <1.0 1.0 ug/L 12/24/99 rm 
Indenod ,2,3-cd)pyrene ND 0.10 ug/L 12/24/99 rm 
Naphthalene <5.0 5.0 ug/L 12/24/99 rm 
Phenanthrene <1.0 1.0 ug/L 12/24/99 rm 
Pyrene ND 1.0 ug/L 12/24/99 rm 

EPA 8021B BTEX 
Benzene 24 5.0 ug/L 12/22/99 weh 
Ethylbenzene 22 5.0 ug/L 12/22/99 weh 
Toluene 11 5.0 ug/L 12/22/99 weh 
m&p-Xylenes 33 10.0 ug/L 12/22/99 weh 
o-Xylene 6.7 5.0 ug/L 12/22/99 weh 

I 
I 
I 
I 
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Committed To Your Success 

I Job Number: 914280 
L A B O R A T O R Y TEST R E S U L T S 

Date: 12/29/1999 

• CUSTOMER: Marathon Oil Company PROJECT: NPQ004490002 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-05 
Date Sampled : 12/15/1999 
Time Sampled : 11:00 
Sample Matrix : Aqueous 

Laboratory Sample ID: 914280-4 
Date Received : 12/16/1999 
Time Received : 13:37 

| TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 160.1 Solids, Total Dissolved (TDS) 2500 10 mg/L " 12/20/99 lam 

[ EPA 325.2 Chloride 1200 100 mg/L 12/20/99 jdb 

EPA 3010 Acid Digestion, Metals (ICP), Diss. Complete 12/16/99 chh 

I EPA 3510 Separatory Funnel Liq/Liq Extraction Complete 12/20/99 b j l 

EPA 6010B Metals Analysis (ICAP) 
Barium (Ba), Diss. 1.41 0.01 mg/L 12/16/99 pal 
Iron (Fe), Diss. <0.05 0.05 mg/L 12/17/99 chh 
Magnesium (Mg), Diss. 97.1 0.1 mg/L 12/17/99 chh 

1 EPA 8310 Polynuclear Aromatic Hydrocarbons-HPLC 
Acenaphthene ND 5.0 ug/L 12/24/99 rm 
Acenaphthylene ND 5.0 ug/L 12/24/99 rm 
Anthracene ND 1.0 ug/L 12/24/99 rm 
Benzo(b)fluoranthene ND 0.10 ug/L 12/24/99 rm 
Benzo(k)fluoranthene ND 0.10 ug/L 12/24/99 rm 
Benzo(a)anthracene ND 0.10 ug/L 12/24/99 rm 
Benzo(a)pyrene ND 0.10 ug/L 12/24/99 rn 
Benzo(gh i)peryIene ND 0.10 ug/L 12/24/99 rm 
Chrysene ND 1.0 ug/L 12/24/99 rm 
D i benzo(a,h)anthracene ND 0.10 ug/L 12/24/99 rm 
Fluoranthene <1.0 1.0 ug/L 12/24/99 rm 
Fluorene <1.0 1.0 ug/L 12/24/99 rm 
Indenod ,2,3-cd)pyrene ND 0.10 ug/L 12/24/99 rm 
Naphthalene <5.0 5.0 ug/L 12/24/99 rm 
Phenanthrene <1.0 1.0 ug/L 12/24/99 rm 
Pyrene ND 1.0 ug/L 12/24/99 rm 

| EPA 802IB BTEX 
Benzene 100 5.0 ug/L 12/22/99 weh 
Ethylbenzene 11 5.0 ug/L 12/22/99 weh 
Toluene 7.6 5.0 ug/L 12/22/99 weh 
m&p-Xylenes <10.0 10.0 ug/L 12/22/99 weh 
o-Xylene <5.0 5.0 ug/L 12/22/99 weh 
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Committed To Your Success 

Job Number: 914280 
LABORATORY TEST RESULTS 

Date: 12/29/1999 

CUSTOMER: Marathon 0i t Company PROJECT: NP0004490002 ATTN: Mr. Paul Peacock; 

Customer Sample ID: MW-06 
Date Sampled : 12/14/1999 
Time Sampled : 12:00 
Sample Matrix : Aqueous 

Laboratory Sample ID: 914280-5 
Date Received : 12/16/1999 
Time Received : 13:37 

1 TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 160.1 
1 

Solids, Total Dissolved (TDS) 5200 10 mg/L" 12/20/99 lam 

I EPA 325.2 Chloride 2900 100 mg/L 12/20/99 jdb 

EPA 3010 Acid Digestion, Metals (ICP), Diss. Complete 12/16/99 chh 

I EPA 3510 Separatory Funnel Liq/Liq Extraction Complete 12/20/99 b j l 

EPA 6010B Metals Analysis (ICAP) 
Barium (Ba), Diss. 0.15 0.01 mg/L 12/16/99 pal 
Iron (Fe), Diss. <0.05 0.05 mg/L 12/17/99 chh 
Magnesium (Mg), Diss. 162 0.1 mg/L 12/17/99 chh 

1 EPA 8310 Polynuclear Aromatic Hydrocarbons-HPLC 
Acenaphthene ND 5.0 ug/L 12/24/99 rm 
Acenaphthylene ND 5.0 ug/L 12/24/99 rm 
Anthracene ND 1.0 ug/L 12/24/99 rm 
Benzo(b)fIuoranthene ND 0.10 ug/L 12/24/99 rm 
Benzo(k)fluoranthene ND 0.10 ug/L 12/24/99 rm 
Benzo(a)anthracene ND 0.10 ug/L 12/24/99 rm 
Benzo(a)pyrene ND 0.10 ug/L 12/24/99 rm 
Benzo(ghi)perylene ND 0.10 ug/L 12/24/99 rm 
Chrysene ND 1.0 ug/L 12/24/99 rm 
D i benzo(a,h)anth racene ND 0.10 ug/L 12/24/99 rm 
Fluoranthene NO 1.0 ug/L 12/24/99 rm 
Fluorene ND 1.0 ug/L 12/24/99 rm 
Indenod,2,3-cd)pyrene ND 0.10 ug/L 12/24/99 rm 
Naphthalene ND 5.0 ug/L 12/24/99 rm 
Phenanthrene <1.0 1.0 ug/L 12/24/99 rm 
Pyrene <1.0 1.0 ug/L 12/24/99 rm 

I EPA 8021B BTEX 
Benzene <5.0 5.0 ug/L 12/21/99 weh 
Ethylbenzene ND 5.0 ug/L 12/21/99 weh 
Toluene ND 5.0 ug/L 12/21/99 weh 
m&p-Xylenes ND 10.0 ug/L 12/21/99 weh 
o-Xylene ND 5.0 ug/L 12/21/99 weh 
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Commined To Your Success 

1 Job Number: 914280 
L A B O R A T O R Y TEST R E S U L T S 

Date: 12/29/1999 

1.: CUSTOMER: Marathon Ort: Company : : PROJECT: NP0004490002 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-07 Laboratory Sample ID: 914280-6 
Date Sampled : 12/14/1999 Date Received : 12/16/1999 
Time Sampled : 03:30 Time Received : 13:37 
Sample Matrix : Aqueous 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 160.1 Solids, Total Dissolved (TDS) 4000 10 mg/L ~ 12/20/99 lam 

EPA 325.2 Chloride 2300 100 mg/L 12/20/99 jdb 

EPA 3010 • Acid Digestion, Metals (ICP), Diss. Complete 12/16/99 chh 

EPA 3510 Separatory Funnel Liq/Liq Extraction Complete 12/20/99 b j l 

EPA 6010B Metals Analysis (ICAP) 
Barium (Ba), Diss. 9.40 0.01 mg/L 12/16/99 pal 
Iron (Fe), Diss. 0.25 0.05 mg/L 12/17/99 chh 
Magnesium (Mg), Diss. 157 0.1 mg/L 12/17/99 chh 

EPA 8310 Polynuclear Aromatic Hydrocarbons-HPLC 
12/24/99 Acenaphthene ND 5.0 ug/L 12/24/99 rm 

Acenaphthylene ND 5.0 ug/L 12/24/99 rm 
Anthracene ND 1.0 ug/L 12/24/99 rm 
Benzo(b)fluoranthene ND 0.10 ug/L 12/24/99 rm 
Benzo(k)fluoranthene ND 0.10 ug/L 12/24/99 rm 
Benzo(a)anthracene ND 0.10 ug/L 12/24/99 rm 
Benzo(a)pyrene ND 0.10 ug/L 12/24/99 rm 
Benzo(ghi)perylene ND 0.10 ug/L 12/24/99 rm 
Chrysene ND 1.0 ug/L 12/24/99 rm 
Dibenzo(a,h)anthracene ND 0.10 ug/L 12/24/99 rm 
Fluoranthene ND 1.0 ug/L 12/24/99 rm 
Fluorene ND 1.0 ug/L 12/24/99 rm 
Indenod, 2,3-cd)pyrene ND 0.10 ug/L 12/24/99 rm 
Naphthalene ND 5.0 ug/L 12/24/99 rm 
Phenanthrene ND 1.0 ug/L 12/24/99 rm 
Pyrene <1.0 1.0 ug/L 12/24/99 rm 

EPA 8021B BTEX 
Benzene ND 5.0 ug/L 12/22/99 weh 
Ethylbenzene ND 5.0 ug/L 12/22/99 weh 
Toluene <5.0 5.0 ug/L 12/22/99 weh 
m&p-Xylenes <10.0 10.0 ug/L 12/22/99 weh 
o-Xylene <5.0 5.0 ug/L 12/22/99 weh 
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Commined To Your Success 

1 Job Number: 914280 
L A B O R A T O R Y TEST R E S U L T S 

Date: 12/29/1999 

CUSTOMER: Marathon Oil Company PROJECT: NP0004490002 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-08 
Date Sampled : 12/14/1999 
Time Sampled : 04:15 
Sample Matrix : Aqueous 

Laboratory Sample ID: 914280-7 
Date Received : 12/16/1999 
Time Received : 13:37 

fTEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

I EPA 160.1 Solids, Total Dissolved (TDS) 3500 10 mg/L " 12/20/99 lam 

EPA 325.2 Chloride 2100 100 mg/L 12/20/99 jdb 

EPA 3010 Acid Digestion, Metals (ICP), Diss. Complete 12/16/99 chh 

EPA 3510 Separatory Funnel Liq/Liq Extraction Complete 12/20/99 b j l 

EPA 6010B Metals Analysis (ICAP) 
Barium (Ba), Diss. 0.26 0.01 mg/L 12/16/99 pal 
Iron (Fe), Diss. 0.17 0.05 mg/L 12/17/99 chh 
Magnesium (Mg), Diss. 113 0.1 mg/L 12/17/99 chh 

EPA 8310 Polynuclear Aromatic Hydrocarbons-HPLC 
Acenaphthene ND 5.0 ug/L 12/24/99 rm 
Acenaphthylene ND 5.0 ug/L 12/24/99 rm 
Anthracene <1.0 1.0 ug/L 12/24/99 rm 
Benzo(b)fIuoranthene 0.30 0.10 ug/L 12/24/99 rm 
Benzo(k)fIuoranthene 0.42 0.10 ug/L 12/24/99 rm 
Benzo(a)anthracene 0.42 0.10 ug/L 12/24/99 rm 
Benzo(a)pyrene 0.34 0.10 ug/L 12/24/99 rm 
Benzo(ghi)perylene 0.36 0.10 ug/L 12/24/99 rm 
Chrysene <1.0 1.0 ug/L 12/24/99 rm 
Dibenzo(a,h)anthracene 0.51 0.10 ug/L 12/24/99 rm 
Fluoranthene ND 1.0 ug/L 12/24/99 rm 
Fluorene ND 1.0 ug/L 12/24/99 rm 
Indenod ,2,3-cd)pyrene 0.32 0.10 ug/L 12/24/99 rm 
Naphthalene ND 5.0 ug/L 12/24/99 rm 
Phenanthrene ND 1.0 ug/L 12/24/99 rm 
Pyrene <1.0 1.0 ug/L 12/24/99 rm 

EPA 8021B BTEX 
Benzene <5.0 5.0 ug/L 12/21/99 weh 
Ethylbenzene ND 5.0 ug/L 12/21/99 weh 
Toluene ND 5.0 ug/L 12/21/99 weh 
m&p-Xylenes ND 10.0 ug/L 12/21/99 weh 
o-Xylene ND 5.0 ug/L 12/21/99 weh 
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Committed To Your Success 

Job Number: 914280 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 12/29/1999 

CUSTOMER: Marathon O i l Company PROJECT: NPQ004490002 ATTN: Mr. Paul Peacock 

I 
I 

Customer Sample ID: MW-09 
Date Sampled : 12/14/1999 
Time Sampled : 02:00 
Sample Matrix : Aqueous 

Laboratory Sample ID: 914280-8 
Date Received : 12/16/1999 
Time Received : 13:37 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 160.1 Solids, Total Dissolved (TDS) 2300 10 mg/L" 12/20/99 lam 

EPA 325.2 Chloride 1000 100 mg/L 12/20/99 jdb 

EPA 3010 Acid Digestion, Metals (ICP), Diss. Complete 12/16/99 chh 

EPA 3510 Separatory Funnel Liq/Liq Extraction Complete 12/20/99 b j l 

EPA 6010B Metals Analysis (ICAP) 
Barium (Ba), Diss. 0.26 0.01 mg/L 12/16/99 pal 
Iron (Fe), Diss. <0.05 0.05 mg/L 12/17/99 chh 
Magnesium (Mg), Diss. 79.1 0.1 mg/L 12/17/99 chh 

EPA 8310 Polynuclear Aromatic Hydrocarbons-HPLC 
Acenaphthene ND 5.0 ug/L 12/24/99 rm 
Acenaphthylene ND 5.0 ug/L 12/24/99 rm 
Anthracene ND 1.0 ug/L 12/24/99 rm 
Benzo(b)fluoranthene 0.15 0.10 ug/L 12/24/99 rm 
Benzo(k)fluoranthene 0.17 0.10 ug/L 12/24/99 rm 
Benzo(a)anthracene 0.12 0.10 ug/L 12/24/99 rm 
Benzo(a)pyrene 0.15 0.10 ug/L 12/24/99 rm 
Benzo(ghi)perylene 0.17 0.10 ug/L 12/24/99 rm 
Chrysene <1.0 1.0 ug/L 12/24/99 rm 
Dibenzo(a,h)anthracene 0.21 0.10 ug/L 12/24/99 rm 
Fluoranthene ND 1.0 ug/L 12/24/99 rm 
Fluorene ND 1.0 ug/L 12/24/99 rm 
Indenod ,2,3-cd)pyrene 0.13 0.10 ug/L 12/24/99 rm 
Naphthalene ND 5.0 ug/L 12/24/99 rm 
Phenanthrene ND 1.0 ug/L 12/24/99 rm 
Pyrene <1.0 1.0 ug/L 12/24/99 rm 

EPA 8021B BTEX 
Benzene ND 5.0 ug/L 12/22/99 weh 
Ethylbenzene ND 5.0 ug/L 12/22/99 weh 
Toluene ND 5.0 ug/L 12/22/99 weh 
m&p-Xylenes ND 10.0 ug/L 12/22/99 weh 
o-Xylene <5.0 5.0 ug/L 12/22/99 weh 

Page 9 

a part of 
Severn Trent Services Inc. 



Committed To Your Success 

1 Job Number: 914280 
L A B O R A T O R Y TEST R E S U L T S 

Date: 12/29/1999 

[CUSTOMER: Marathon Oil Company PROJECT: NP0004490002 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-11 
Date Sampled : 12/14/1999 
Time Sampled : 05:00 
Sample Matrix : Aqueous 

Laboratory Sample ID: 914280-9 
Date Received : 12/16/1999 
Time Received : 13:37 

f TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 160.1 Solids, Total Dissolved (TDS) 2800 10 mg/L " 12/20/99 lam 

EPA 325.2 Chloride 1500 100 mg/L 12/20/99 jdb 

EPA 3010 Acid Digestion, Metals (ICP), Diss. Complete 12/16/99 chh 

1 EPA 3510 Separatory Funnel Liq/Liq Extraction Complete 12/20/99 b j l 

EPA 6010B Metals Analysis (ICAP) 
Barium (Ba), Diss. 0.16 0.01 mg/L 12/16/99 pal 
Iron (Fe), Diss. <0.05 0.05 mg/L 12/17/99 chh 
Magnesium (Mg), Diss. 98.6 0.1 mg/L 12/17/99 chh 

, EPA 8310 Polynuclear Aromatic Hydrocarbons-HPLC 
Acenaphthene ND 5.0 ug/L 12/24/99 rm 
Acenaphthylene ND 5.0 ug/L 12/24/99 rm 
Anthracene ND 1.0 ug/L 12/24/99 rm 
Benzo(b)fluoranthene ND 0.10 ug/L 12/24/99 rm 
Benzo(k)fluoranthene ND 0.10 ug/L 12/24/99 rm 
Benzo(a)anthracene ND 0.10 ug/L 12/24/99 rm 
Benzo(a)pyrene ND 0.10 ug/L 12/24/99 rm 
Benzo(ghi)perylene ND 0.10 ug/L 12/24/99 rm 
Chrysene ND 1.0 ug/L 12/24/99 rm 
Dibenzo(a,h)anthracene ND 0.10 ug/L 12/24/99 rm 
Fluoranthene ND 1.0 ug/L 12/24/99 rm 
Fluorene ND 1.0 ug/L 12/24/99 rm 
IndenoO ,2,3-cd)pyrene ND 0.10 ug/L 12/24/99 rm 
Naphthalene ND 5.0 ug/L 12/24/99 rm 
Phenanthrene ND 1.0 ug/L 12/24/99 rm 
Pyrene ND 1.0 ug/L 12/24/99 rm 

EPA 8021B BTEX 
Benzene ND 5.0 ug/L 12/22/99 weh 
Ethylbenzene ND 5.0 ug/L 12/22/99 weh 
Toluene ND 5.0 ug/L 12/22/99 weh 
m&p-Xylenes ND 10.0 ug/L 12/22/99 weh 
o-Xylene ND 5.0 ug/L 12/22/99 weh 
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Committed To Your Success 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 914280 Date: 12/29/1999 

CUSTOMER: Marathon Oil Company PROJECT: NP0004490002 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-12 Laboratory Sample ID: 914280-10 
Date Sampled : 12/14/1999 . • 12/16/1999 
Time Sampled : 03:00 ....: 13:37 
Sample Matrix : Aqueous 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 160.1 Solids, Total Dissolved (TDS) 7300 10 mg/L * 12/20/99 lam 

EPA 325.2 Chloride 2400 100 mg/L 12/20/99 jdb 

EPA 3010 Acid Digestion, Metals (ICP), Diss. Complete 12/16/99 chh 

EPA 3510 Separatory Funnel Liq/Liq Extraction Complete 12/20/99 b j l 

EPA 601OB Metals Analysis (ICAP) 
Barium (Ba), Diss. 0.14 0.01 mg/L 12/16/99 pal 
Iron (Fe), Diss. <0.05 0.05 mg/L 12/17/99 chh 
Magnesium (Mg), Diss. 226 0.1 mg/L 12/17/99 chh 

EPA 8310 Polynuclear Aromatic Hydrocarbons-HPLC 
Acenaphthene ND 5.0 ug/L 12/24/99 rm 
Acenaphthylene ND 5.0 ug/L 12/24/99 rm 
Anthracene ND 1.0 ug/L 12/24/99 rm 
Benzo(b)fluoranthene ND 0.10 ug/L 12/24/99 rm 
Benzo(k)fluoranthene ND 0.10 ug/L 12/24/99 rm 
Benzo(a)anthracene ND 0.10 ug/L 12/24/99 rm 
Benzo(a)pyrene ND 0.10 ug/L 12/24/99 rm 
Benzo(ghi)perylene ND 0.10 ug/L 12/24/99 rm 
Chrysene ND 1.0 ug/L 12/24/99 rm 
D i benzo( a, h) anth racene ND 0.10 ug/L 12/24/99 rm 
Fluoranthene ND 1.0 ug/L 12/24/99 rm 
Fluorene ND 1.0 ug/L 12/24/99 rm 
Indenod ,2,3-cd)pyrene ND 0.10 ug/L 12/24/99 rm 
Naphthalene ND 5.0 ug/L 12/24/99 rm 
Phenanthrene ND 1.0 ug/L 12/24/99 rm 
Pyrene ND 1.0 ug/L 12/24/99 rm 

EPA 8021B BTEX 
Benzene ND 5.0 ug/L 12/22/99 weh 
Ethylbenzene ND 5.0 ug/L 12/22/99 weh 
Toluene ND 5.0 ug/L 12/22/99 weh 
m&p-Xylenes ND 10.0 ug/L 12/22/99 weh 
o-Xylene ND 5.0 ug/L 12/22/99 weh 
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Committed To Your Success 

' Job Number: 914280 
L A B O R A T O R Y TEST R E S U L T S 

Date: 12/29/1999 

CUSTOMER: Marathon Oil Company PROJECT: NP0004490002 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-13 
Date Sampled : 12/14/1999 
Time Sampled : 01:00 
Sample Matrix : Aqueous 

Laboratory Sample ID: 914280-11 
Date Received : 12/16/1999 
Time Received : 13:37 

1 TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 160.1 Solids, Total Dissolved (TDS) 3500 10 mg/L " 12/20/99 lam 

1 EPA 325.2 Chloride 1900 100 mg/L 12/20/99 jdb 

EPA 3010 Acid Digestion, Metals (ICP), Diss. Complete 12/16/99 chh 

1 EPA 3510 Separatory Funnel Liq/Liq Extraction Complete 12/20/99 b j l 

! EPA 6010B Metals Analysis (ICAP) 
Barium (Ba), Diss. 0.13 0.01 mg/L 12/16/99 pal 
Iron (Fe), Diss. <0.05 0.05 mg/L 12/17/99 chh 
Magnesium (Mg), Diss. 152 0.1 mg/L 12/17/99 chh 

EPA 8310 Polynuclear Aromatic Hydrocarbons-HPLC 
Acenaphthene ND 5.0 ug/L 12/24/99 rm 
Acenaphthylene ND 5.0 ug/L 12/24/99 rm 
Anthracene ND 1.0 ug/L 12/24/99 rm 
Benzo(b)fIuoranthene ND 0.10 ug/L 12/24/99 rm 
Benzo(k)fluoranthene ND 0.10 ug/L 12/24/99 rm 
Benzo(a)anth racene ND 0.10 ug/L 12/24/99 rm 
Benzo(a)pyrene ND 0.10 ug/L 12/24/99 rm 
Benzo(ghi)perylene ND 0.10 ug/L 12/24/99 rm 
Chrysene ND 1.0 ug/L 12/24/99 rm 
Dibenzo(a,h)anthracene ND 0.10 ug/L 12/24/99 rm 
Fluoranthene ND 1.0 ug/L 12/24/99 rm 
Fluorene ND 1.0 ug/L 12/24/99 rm 
Indenod ,2,3-cd)pyrene ND 0.10 ug/L 12/24/99 rm 
Naphthalene ND 5.0 ug/L 12/24/99 rm 
Phenanthrene ND 1.0 ug/L 12/24/99 rm 
Pyrene ND 1.0 ug/L 12/24/99 rm 

EPA 8021B BTEX 
Benzene <5.0 5.0 ug/L 12/22/99 weh 
Ethylbenzene ND 5.0 ug/L 12/22/99 weh 
Toluene ND 5.0 ug/L 12/22/99 weh 
m&p-Xylenes ND 10.0 ug/L 12/22/99 weh 
o-Xylene ND 5.0 ug/L 12/22/99 weh 

I 
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I Commined To Your Success 

Job Number: 914280 
L A B O R A T O R Y TEST R E S U L T S 

Date: 12/29/1999 

CUSTOMER: Marathon Oil Company PROJECT: NP0004490002 ATTN: Mr. Paul Peacock 

Customer Sample ID: DUP-1 
Date Sampled : 12/14/1999 
Time Sampled : 00:00 
Sample Matrix : Aqueous 

Laboratory Sample ID: 914280-12 
Date Received : 12/16/1999 
Time Received : 13:37 

f TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

L EPA 160.1 Solids, Total Dissolved (TDS) 2400 10 mg/L" 12/20/99 lam 

EPA 325.2 Chloride 1200 200 mg/L 12/20/99 jdb 

EPA 3010 Acid Digestion, Metals (ICP), Diss. Complete 12/16/99 chh 

EPA 3510 Separatory Funnel Liq/Liq Extraction Complete 12/20/99 b j l 

< EPA 6010B Metals Analysis (ICAP) 
Barium (Ba), Diss. 0.14 0.01 mg/L 12/16/99 pal 
Iron (Fe), Diss. 0.12 0.05 mg/L 12/17/99 chh 
Magnesium (Mg), Diss. 79.9 0.1 mg/L 12/17/99 chh 

EPA 8310 Polynuclear Aromatic Hydrocarbons-HPLC 
Acenaphthene ND 5.0 ug/L 12/24/99 rm 
Acenaphthylene ND 5.0 ug/L 12/24/99 rm 
Anthracene ND 1.0 ug/L 12/24/99 rm 
Benzo(b)fluoranthene ND 0.10 ug/L 12/24/99 rm 
Benzo(k)fIuoranthene ND 0.10 ug/L 12/24/99 rm 
Benzo(a)anthracene ND 0.10 ug/L 12/24/99 rm 
Benzo(a)pyrene ND 0.10 ug/L 12/24/99 rm 
Benzo(ghi)perylene ND 0.10 ug/L 12/24/99 rm 
Chrysene ND 1.0 ug/L 12/24/99 rm 
0ibenzo(a,h)anthracene ND 0.10 ug/L 12/24/99 rm 
Fluoranthene ND 1.0 ug/L 12/24/99 rm 
Fluorene ND 1.0 ug/L 12/24/99 rm 
Indenod,2,3-cd)pyrene ND 0.10 ug/L 12/24/99 rm 
Naphthalene ND 5.0 ug/L 12/24/99 rm 
Phenanthrene ND 1.0 ug/L 12/24/99 rm 
Pyrene ND 1.0 ug/L 12/24/99 rm 

EPA 8021B BTEX 
Benzene ND 5.0 ug/L 12/22/99 weh 
Ethylbenzene ND 5.0 ug/L 12/22/99 weh 
Toluene ND 5.0 ug/L 12/22/99 weh 
m&p-Xylenes ND 10.0 ug/L 12/22/99 weh 
o-Xylene <5.0 5.0 ug/L 12/22/99 weh 
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I Commined To Your Success 

1 Job Number: 914280 
LABORATORY TEST RESULTS 

Date: 12/29/1999 

1 CUSTOMER: Marathon Oil Company PROJECT: NP0004490002 ATTN: Mr. Paul Peacock 

Customer Sample ID: FB-1 
Date Sampled : 12/15/1999 
Time Sampled : 08:30 
Sample Matrix : Aqueous 

Laboratory Sample ID: 914280-13 
Date Received : 12/16/1999 
Time Received : 13:37 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 8021B BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

ND 
ND 
ND 
ND 
ND 

5.0 
5.0 
5.0 

10.0 
5.0 

ug/L 12/22/99 weh 
ug/L 12/22/99 weh 
ug/L 12/22/99 weh 
ug/L 12/22/99 weh 
ug/L 12/22/99 weh 
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I Commined To Your Success 

1 Job Number: 914280 
LABORATORY TEST RESULTS 

Date: 12/29/1999 

1 CUSTOMER: Marathon Oil Company PROJECT: NP0004490002 ATTN: Mr. Paul Peacock 

Customer Sample ID: TRIP BLANK 
Date Sampled : 12/15/1999 
Time Sampled : 00:00 
Sample Matrix : Aqueous 

Laboratory Sample ID: 914280-14 
Date Received : 12/16/1999 
Time Received : 13:37 

TEST METHOD PARAMETER/TEST: DESCRIPTIONS SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 8021B BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

ND 
ND 
ND 
ND 
ND 

5.0 
5.0 
5.0 

10.0 
5.0 

ug/L 12/20/99 weh 
ug/L 12/20/99 weh 
ug/L 12/20/99 weh 
ug/L 12/20/99 weh 
ug/L 12/20/99 weh 
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I Committed To Your Success 

Job Number.: 914280 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 12/29/1999 

I CUSTOMER: Marathon Oil Company PROJECT: MOC - Bertha Barber ATTN: Mr. Paul Peacock 

Test Method : EPA 325.2 
Method Description.: Chloride: (Colorimetric) 
Parameter : Chloride 

Batch : 5116? 
Units : mg/L 

Analyst...: jdb 
Test Code.: CHL 

I 
I 
I 

QC Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date Time 

ICV V199264H 21.16 20 105.8 % 85-115 12/20/1999 1533 
ICB 0.02 12/20/1999 1535 
MD 914260-4 27.62 27.53 0.3 R 20 12/20/1999 1544 
CCV V199264H 20.96 20 104.8 % 85-115 12/20/1999 1547 
CCB 0.07 12/20/1999 1549 
CCV V199264H 21.20 20 106.0 % 85-115 12/20/1999 1553 
CCB 0.12 12/20/1999 1555 
CCV V199264H 21.20 20 106.0 % 85-115 12/20/1999 1556 
CCB 0.14 12/20/1999 1558 
MS 914260-44 V01019106 34.92 20.000000 13.76 105.8 % 75-125 12/20/1999 1602 
CCV V199264H 21.33 20 106.7 % 85-115 12/20/1999 1620 
CCB 0.05 12/20/1999 1622 
CCV V199264H 21.15 20 105.8 % 85-115 12/20/1999 1632 
CCB 0.14 12/20/1999 1634 

: 51162 Analyst ..: Jdb 
Method Description.: Chloride (Colorimetric) Test Code.: CHL 

QC Lab ID Reagent QC Result QC Result True Value Orig. Value Calc . Result * Limits Date Time 

ICV V199264H 20.92 20 104.6 % 85-115 12/20/1999 1701 
ICB 0.02 12/20/1999 1702 
MD 914354-4 34.85 34.82 0.1 R 20 12/20/1999 1707 
MS 914354-44 V01019106 37.66 20.000000 17.41 101.2 % 75-125 12/20/1999 1709 
CCV V199264H 21.62 20 108.1 % 85-115 12/20/1999 1710 
CCB 0.14 12/20/1999 1711 
CCV V199264H 21.33 20 106.7 % 85-115 12/20/1999 1714 
CCB 0.11 12/20/1999 1715 

Test Method. 160.1 Batch... : 51204 Analyst. ..: lam 
Method Description.: Solids, Total Dissolved (TDS) Test Code.: TDS 

(TDS) 

QC Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date Time 

MB 0.0 12/20/1999 1000 
LCS V23026E 9941.0 10000 99.4 % 80-120 12/20/1999 1003 
MS 914176-1 V23026E 2203.0 500.000000 1711.0 98.4 % 75-125 12/20/1999 1008 
MD 914176-1 1788.0 1711.0 4.4 R 20 12/20/1999 1010 

Analyst...: pal 
Method Description.: Metals Analysis (ICAP) Units.. Test Code.: BA 

QC Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date Time 

CAL ICPCALBLK -0.00090 0.00 12/16/1999 2109 
CAL ICPCALSTD 1.12229 1.00 12/16/1999 2117 
ICV V211211F 1.95156 2.00 97.6 '/. 90-110 12/16/1999 2132 
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Commined To Your Success 

Job Number.: 914280 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 12/29/1999 

CUSTOMER: Marathon Oil Company PROJECT: MOC - Bertha Barber ATTN: Mr. Paul Peacock 

Test Method.. : EPA 6010B : 50956 Analyst. ..: pat 
••Method Description.: Metals Analysis (ICAP) Test Code.: BA 

QC Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date Time 

ICB 0.00080 12/16/1999 2137 
ISB V211211E 0.48103 0.50 96.2 % 80-120 12/16/1999 2141 
MD 914290-1 0.04914 0.05172 0.00258 A 0 .01000 12/16/1999 2150 
MS 914290-1 V16008208 2.29709 2.000000 0.05172 112.3 % 75-125 12/16/1999 2154 
CCV V211211F 1.83351 2.00 91.7 % 90-110 12/16/1999 2229 
CCB 0.00089 12/16/1999 2233 
ISB V211211E 0.45370 0.50 90.7 % 80-120 12/16/1999 2321 
CCV V211211F 1.83680 2.00 91.8 % 90-110 12/16/1999 2332 
CCB 0.00089 12/16/1999 2336 

Test Method. : EPA 6010B : 51014 Analyst. ..: chh 
Method Description.: Metals Analysis (ICAP) Test Code.: FE 

QC Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date Time 

ICV V211211F 1.97486 2.00 98.7 % 90-110 12/17/1999 1231 
ICB -0.00027 12/17/1999 1236 
ISB V211211E 180.83746 200.0 90.4 % 80-120 12/17/1999 1240 
MD 914290-1 0.02148 0.02851 0.00703 A 0 .05000 12/17/1999 1253 
MS 914290-1 V16008208 1.73574 2.000000 0.02851 85.4 % 75-125 12/17/1999 1258 
CCV V211211F 1.87765 2.00 93.9 % 90-110 12/17/1999 1332 
CCB -0.00110 12/17/1999 1337 
ISB V211211E 172.10363 200.0 86.1 % 80-120 12/17/1999 1436 
CCV V211211F 1.91981 2.00 96.0 % 90-110 12/17/1999 1447 
CCB 0.00454 12/17/1999 1451 

Test Method. : EPA 6010B : 51014 Analyst. ..: chh 
; Method Description.: Metals Analysis (ICAP) Test Code.: MG 

QC Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date Time 

ICV V211211F 1.89033 2.00 94.5 % 90-110 12/17/1999 1231 
ICB 0.01103 12/17/1999 1236 
ISB V211211E 469.67510 500.0 93.9 % 80-120 12/17/1999 1240 
MD 914290-1 19.53897 20.03454 2.5 R 20 12/17/1999 1253 
MS 914290-1 V16008208 20.48425 2.000000 20.03454 22.5 % 75-125 12/17/1999 1258 
CCV V211211F 1.86883 2.00 93.4 % 90-110 12/17/1999 1332 
CCB 0.00001 12/17/1999 1337 
ISB V211211E 444.96072 500.0 89.0 % 80-120 12/17/1999 1436 
CCV V211211F 1.81744 2.00 90.9 % 90-110 12/17/1999 1447 
CCB -0.00734 12/17/1999 1451 
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I Commined To Your Success 

\ Q U A L I T Y 
Job Number.: 914280 

CONTROL R E S U L T S 
Report Date.: 12/29/1999 

CUSTOMER: Marathon Ofl Company PROJECT: MOC - Bertha Barber ATTN: Mr. .Paul Peacock 

OC Type Description Reag. Code Lab ID Dilution Factor Date Time 

Test Method : EPA 8310 Batch : 51476 
Method Description.: Polynuclear Aromatic Hydrocarbons-HPLC Units : ug/L 

A n a l y s t . . . : rm 

t MB Method Blank 12/23/1999 2312 

Parameter/Test Descr ipt ion 

Acenaphthene 
Mcenaphthylene 
" n t h r a c e n e 

Benzo(b)fluoranthene 

Ienzo(k)f luoranthene 
enzo(a)anthracene 
enzo(a)pyrene 

Benzo(ghi)perylene 
Chrysene 

H ) ibenzo(a,h)anth racene 
B Iuo ran thene 

f luorene 
Indenod ,2,3-cd)pyrene 

Naphtha lene 
Vhenanthrene 
H>yrene 

QC Result 

ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

QC Result True Value Orig. Value Calc. Result * Limits 

I LCS Laboratory Control Sample V173728B 12/23/1999 2350 

QC Result QC Result True Value Orig. Value Calc. Result * Limits 

290.59 1000.000000 29.1 % 10-92 
633.57 1000.000000 63.4 % 11-127 
525.86 1002.000000 52.5 X 13-110 
353.73 500.000000 70.7 % 57-102 
313.49 500.000000 62.7 % 59-107 
310.47 500.000000 62.1 X 61-109 
304.86 500.000000 61.0 X 42-131 
311.28 500.000000 62.3 % 55-119 
357.31 500.000000 71.5 X 59-103 
334.72 500.000000 66.9 X 63-108 
360.53 500.000000 72.1 X 40-122 
411.29 1000.000000 41.1 X 20-95 
306.27 500.000000 61.3 % 57-104 
322.58 1000.000000 32.3 % 10-82 
248.50 502.500000 49.5 % 37-102 
328.55 500.000000 65.7 % 59-111 

Parameter/Test Description 

Kc n 
Be 

Be 
Ch 

F! 

'F l 
In 

IMa Ph 
Py 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(b)fluoranthene 
BenzoC k) f I uoranthene 
3enzo(a)anthracene 
3enzo(a)pyrene 
BenzoCghi)peryIene 
Chrysene 

f
)ibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indenod, 2,3-cd)pyrene 

»
Naphthalene 
'henanthrene 
Pyrene 

I* 
IA 

MS Matrix Spike V173728B 914280-1 12/24/1999 0107 

Parameter/Test Description 

lAcenaphthene 
Acenaphthylene 
|Anth racene 
Benzo(b)fluoranthene 
BenzoC k)fIuoranthene 
BenzoC a)anth racene 

QC Result QC Result True Value Orig Value Calc. Result * Limits 

499.36 1000.000000 ND 49.9 X 10-92 
466.67 1000.000000 ND 46.7 X 11-127 
593.73 1002.000000 ND 59.3 X 33-110 
304.24 500.000000 ND 60.8 X 57-102 
317.15 500.000000 ND 63.4 X 59-107 
316.57 500.000000 ND 63.3 X 61-109 
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Commined To Your Success 

Job Number.: 914280 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 12/29/1999 

CUSTOMER: Marathon OiI Company PROJECT: MOC - Bertha Barber ATTN: Mr. Paul Pes icock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

Matrix Spike V173728B 12/24/1999 0107 

Parameter/Test Description 

IenzoCa)pyrene 
enzoCghi)perylene 
Chrysene 

JibenzoCa,h)anthracene 
• luoranthene 
lluorene 
indenod ,2,3-cd)pyrene 
Naphthalene 

Ihenanthrene 
yrene 

QC Result QC Result True Value Orig. Value Calc. Result * Limits 

312.05 500.000000 13.80 59.6 % 42-131 
327.16 500.000000 ND 65.4 % 55-119 
300.89 500.000000 ND 60.2 % 59-103 
340.91 500.000000 ND 68.2 % 63-108 
391.56 500.000000 ND 78.3 % 40-122 
518.29 1000.000000 ND 51.8 % 20-95 
367.35 500.000000 ND 73.5 % 57-104 
360.39 1000.000000 ND 36.0 % 10-82 
285.17 502.500000 ND 56.8 % 37-102 
318.56 500.000000 ND 63.7 % 59-111 

I MSD Matrix Spike Duplicate- V173728B 914280-1 12/24/1999 0145 

Parameter/Test Description 

Acenaphthene 

Jtcenaphthylene 

Anthracene 

JenzoCbJf luoranthene 

Benzo(k)fluoranthene 

IenzoC a) anth racene 

enzo(a)pyrene 

••BenzoCghi)perylene 

•Chrysene 

D i benzo C a,h)ant h racene 

Fluoranthene 

Fluorene 

JlndenoCI ,2,3-cd)pyrene 

Naphthalene 

^Phenanthrene 

"Pyrene 

QC Result 

422.69 

621.10 

574.14 

346.34 

329.00 

319.73 

309.78 

327.98 

307.85 

353.30 

596.07 

453.86 

331.77 

293.04 

284.43 

335.16 

QC Result True Value Orig. Value Calc. Result * Limits 

499.36 

466.67 

593.73 

304.24 

317.15 

316.57 

312.05 

327.16 

300.89 

340.91 

391.56 

518.29 

367.35 

360.39 

285.17 

318.56 

1000.000000 

1000.000000 

1002.000000 

500.000000 

500.000000 

500.000000 

500.000000 

500.000000 

500.000000 

500.000000 

500.000000 

1000.000000 

500.000000 

1000.000000 

502.500000 

500.000000 

ND 

ND 

ND 

ND 

ND 

ND 

13.80 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

42.3 
16.6 
62.1 
28.4 
57.3 
3.4 
69.3 
12.9 
65.8 
3.7 
63.9 
1.0 
59.2 
0.7 
65.6 
0.3 
61.6 
2.3 
70.7 
3.6 

119.2 
41.4 
45.4 
13.3 
66.4 
10.2 
29.3 
20.6 
56.6 
0.3 
67.0 
5.1 

X 10-92 
R 30 
% 11-127 
R 30 
% 33-110 
R 30 
% 57-102 
R 30 
% 59-107 
R 30 
% 61-109 
R 30 
% 42-131 
R 30 
% 55-119 
R 30 
% 59-103 
R 30 
% 63-108 
R 30 
% 40-122 
R 30 
% 20-95 
R 30 
% 57-104 
R 30 
% 10-82 
R 30 
% 37-102 
R 30 
% 59-111 
R 30 
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Commined To Your Success 

Q U A L I T Y 
Job Number.: 914280 

CONTROL R E S U L T S 
Report Date.: 12/29/1999 

CUSTOMER: Marathon Ofl Company PROJECT: MOC - Bertha Barber ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

Test Method : EPA 8021B Batch : 51154 Analyst...: weh 
Method Description.: BTEX : ug/L 

LCS Laboratory Control Sample 8020MS1 12/20/1999 0902 

I 
I 

[ 
B 
E 
T 

Parameter/Test Description 

Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

Result QC Result True Value Orig. Value Calc. Result * Limits 

52.351 50 104.7 % 70-130 
49.61 50 99.2 X 70-130 
50.61 50 101.2 X 70-130 
95.71 100 95.7 X 70-130 
48.64 50 97.3 % 70-130 

MB Method Blank 12/20/1999 0936 

Parameter/Test Description 

Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

QC Result QC Result True Value Orig. Value Calc. Result * Limits 

ND 
ND 
ND 
ND 
ND 

MS Matrix Spike 8020MS1 914279-2 12/20/1999 1054 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limi ts 

Benzene 54.834 50 1.563 106.5 % 70-130 
Ethylbenzene 49.33 50 2.56 93.5 % 70-130 
Toluene 53.57 50 1.84 103.5 % 70-130 
m&p-Xylenes 92.05 100 2.30 89.8 X 70-130 
o-Xylene 45.29 50 ND 90.6 X 70-130 

MSD Matrix: Spike Duplicate: 8020MS1 914279-2 12/20/1999 1128 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 50.087 54.834 50 1.563 97.0 % 70-130 
9.0 R 25 

Ethylbenzene 48.11 49.33 50 2.56 91.1 X 70-130 
2.5 R 25 

Toluene 48.40 53.57 50 1.84 93.1 % 70-130 
10.1 R 25 

m&p-Xylenes 90.78 92.05 100 2.30 88.5 X 70-130 
1.4 R 25 

o-Xylene 44.76 45.29 50 ND 89.5 % 70-130 
1.2 R 25 
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Commined To Your Success 

Job Number.: 914280 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 12/29/1999 

1 CUSTOMER: Marathon Ofl Company PROJECT: MOC - Bertha Barber ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

j LCS Laboratory Control Sample 8020MS1 12/20/1999 2034 

Parameter/Test Description 

Ienzene 
thylbenzene 
Toluene 
m&p-Xylenes 

t-Xyl ene 

Result QC Result True Value Orig. Value Calc. Result * Limits 

50.055 50 100.1 % 70-130 
46.25 50 92.5 % 70-130 
47.26 50 94.5 % 70-130 
89.53 100 89.5 % 70-130 
45.45 50 90.9 % 70-130 

MB 

t 
Method Blank 12/20/1999 2108 

Parameter/Test Descr ipt ion 

Benzene 
^ t h y l b e n z e n e 
•To luene 
Bn&p-Xylenes 

o-Xylene 

QC Result 

NO 
ND 
ND 
ND 
ND 

QC Result True Value Or ig . Value Calc. Result * Limits 

I MS Matrix Spike 8Q20MS1 914279-8 12/20/1999 2249 

Parameter/Test Description 

I enzene thylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

Result QC Result True Value Orig. Value Calc. Result * Limits 

49.958 50 ND 99.9 % 70-130 
46.03 50 ND 92.1 % 70-130 
47.57 50 ND 95.1 % 70-130 
89.08 100 ND 89.1 % 70-130 
45.24 50 ND 90.5 % 70-130 

MSD Matrix Spike Duplicate; 8020MS1 914279-8 12/20/1999 2323 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 50.207 49.958 50 ND 100.4 % 70-130 
0.5 R 25 

Ethylbenzene 45.89 46.03 50 ND 91.8 % 70-130 Ethylbenzene 
0.3 R 25 

Toluene 47.37 47.57 50 ND 94.7 % 70-130 
0.4 R 25 

m&p-Xylenes 88.79 89.08 100 ND 88.8 % 70-130 m&p-Xylenes 
0.3 R 25 

o-Xylene 45.20 45.24 50 ND 90.4 % 70-130 o-Xylene 
0.1 R 25 

LCS Laboratory Control: Sample 8020MS1 12/21/1999 0426 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 50.959 50 101.9 % 70-130 
Ethylbenzene 47.66 50 95.3 % 70-130 
Toluene 48.66 50 97.3 % 70-130 
m&p-Xylenes 91.87 100 91.9 % 70-130 
o-Xylene 46.88 50 93.8 % 70-130 
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Commined To Your Success 

Q U A L I T Y C O N T R O L R E S U L T S 
Job Number.: 914280 Report Date.: 12/29/1999 

CUSTOMER: Marathon OiI Company PROJECT; MOC - Bertha Barber ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

EPA 8021B : 51210 Analyst...: weh 
Method Description.: BTEX 

LCS Laboratory Control Sample B020MS1 12/21/1999 1352 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

[Benzene 50.705 50 101.4 X 70-130 
[Ethylbenzene 46.86 50 93.7 X 70-130 
'Toluene 48.90 50 97.8 X 70-130 
m&p-Xylenes 90.36 100 90.4 X 70-130 
io-Xyl ene 45.96 50 91.9 X 70-130 

| MB Method Blank 12/21/1999 1426 

Parameter/Test Description 

Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

QC Result 

ND 
ND 
ND 
ND 
ND 

QC Result True Value Orig. Value Calc. Result * Limits 

il HS Matrix Spike 8020MS1 914327-6 12/21/1999 1825 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

1 Benzene 235.404 50 192.952 84.9 % 70-130 
1Ethylbenzene 46.73 50 ND 93.5 % 70-130 
1 Toluene 76.16 50 31.58 89.2 % 70-130 
m&p-Xylenes 97.17 100 ND 97.2 % 70-130 
o-Xylene 52.01 50 ND 104.0 % 70-130 

j MSD Matrix Spike Duplicate 8020MS1 914327-6 12/21/1999 1859 

1 Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

• Benzene • 239.800 235.404 50 192.952 93.7 % 70-130 
1.9 R 25 

- Ethylbenzene 46.85 46.73 50 ND 93.7 % 70-130 - Ethylbenzene 
0.3 R 25 

| Toluene 78.05 76.16 50 31.58 92.9 % 70-130 
2.5 R 25 

m&p-Xylenes 96.56 97.17 100 ND 96.6 % 70-130 m&p-Xylenes 
0.6 R 25 

I o-Xylene 51.64 52.01 50 ND 103.3 % 70-130 I o-Xylene 
0.7 R 25 
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Commined To Your Success 

Q U A L I T Y CONTROL R E S U L T S 
Job Number.: 914280 Report Date.: 12/29/1999 

'CUSTOMER: Marathon Oil Company PROJECT: MOC - Bertha Barber ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

| 

1 LCS Laboratory Control Sample 8020MSt 12/21/1999 2150 

Parameter/Test Description 

Knzene 
hylbenzene 

Toluene 
m&p-Xylenes 
•-Xylene 

QC Result QC Result True Value Orig. Value Calc. Result * Limits 

51.937 50 103.9 X 70-130 
48.15 50 96.3 X 70-130 
49.46 50 98.9 % 70-130 
93.21 100 93.2 X 70-130 
47.44 50 94.9 X 70-130 

MB Method Blank 12/21/1999 2224 

I Parameter/Test Descr ip t ion 

Benzene 
Ethylbenzene 

Bo I uene 
B&p-Xylenes 
"-Xylene 

QC Result 

ND 
ND 
ND 
ND 
ND 

QC Result True Value Orig. Value Calc. Result * Limits 

1 MS Matr ix Spike 8020MS1 914280-7 12/21/1999 2332 

Parameter/Test Descr ip t ion 

Benzene 
• thylbenzene 
"oluene 
m&p-Xylenes 
-Xylene 

QC Result QC Result True Value Orig. Value Calc. Result * Limits 

I 

51.282 50 1.605 99.4 % 70-130 
46.61 50 ND 93.2 X 70-130 
47.96 50 ND 95.9 X 70-130 
90.54 100 ND 90.5 X 70-130 
45.93 50 ND 91.9 X 70-130 

MSD Matr ix Spike Dupl icate 8020MS1 914280-7 12/22/1999 0006 

QC Result QC Result True Value Orig. Value Calc. Result * Limits 

51.191 51.282 50 1.605 99.2 % 70-130 
0.2 R 25 

46.58 46.61 50 ND 93.2 % 70-130 
0.1 R 25 

47.79 47.96 50 ND 95.6 % 70-130 
0.4 R 25 

90.46 90.54 100 ND 90.5 % 70-130 
0.1 R 25 

45.84 45.93 50 ND 91.7 X 70-130 
0.2 R 25 

I 
I 
I 

Parameter/Test Descr ipt ion 

Benzene 

Ethylbenzene 

Toluene 

&p-Xylenes 

b-Xylene 

Laboratory Control; Sample 8020MST 12/22/1999 0548 

Parameter/Test Descr ipt ion 

I 
I 
I 

lenzene 
_ thylbenzene 
Toluene 
m&p-Xylenes 
i-Xylene 

Result QC Result True Value Orig. Value Calc . Result * Limits 

50.910 50 101.8 % 70-130 
46.06 50 92.1 X 70-130 
48.71 50 97.4 X 70-130 
89.01 100 89.0 X 70-130 
45.24 50 90.5 X 70-130 
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Commined To Your Success 

Job Number.: 914280 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 12/29/1999 

CUSTOMER: Marathon Oil Company PROJECT; MOC - Bertha Barber ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab 10 Dilution Factor Date Time 

Test Method : EPA 8021B 
Method Description.: BTEX 

Batch : 51266 
Units : ug/L 

Analyst...: weh 

LCS Laboratory Control Sample 8020MS1 12/22/1999 1020 

Parameter/Test Description 

Benzene 
BthyIbenzene 
roluene 
m&p-Xylenes 
-Xylene 

1 

1 

QC Result 

48.448 
45.96 
46.97 
88.77 
45.07 

QC Result True Value Orig. Value 

50 
50 
50 
100 
50 

Result * Limits 

96.9 X 70-130 
91.9 X 70-130 
93.9 % 70-130 
88.8 % 70-130 
90.1 % 70-130 

MB Method Blank 12/22/1999 1056 

Parameter/Test Description 

Benzene 
Ethylbenzene 
Toluene 
ip-Xylenes 
-Xylene 

•poi 

I 
8 
E 
T 
fr 
c 

QC Result 

ND 
ND 
ND 
ND 
ND 

QC Result True Value Orig. Value Calc. Result Limits 

l l " ! 1 Matrix Spike 8020MS1 914280-13 12/22/1999 1244 

Parameter/Test Description QC Result QC Result True Value Orig Value Calc . Result * Limits 

Benzene 47.641 50 ND 95.3 % 70-130 
Ethylbenzene 44.52 50 ND 89.0 % 70-130 
Toluene 47.09 50 ND 94.2 % 70-130 
m&p-Xylenes 86.07 100 ND 86.1 % 70-130 
o-Xylene 43.48 50 ND 87.0 % 70-130 

| MSD Matrix Spike Duplicate 8020MS1 914280-13 12/22/1999 1320 

Parameter/Test Description QC Result QC Result True Value Orig Value Calc . Result * Limits 

Benzene 48.581 47.641 50 ND 97.2 % 70-130 
2.0 R 25 

Ethylbenzene 46.08 44.52 50 ND 92.2 % 70-130 
3.4 R 25 

Toluene 47.21 47.09 50 ND 94.4 % 70-130 
0.3 R 25 

m&p-Xylenes 88.94 86.07 100 ND 88.9 % 70-130 m&p-Xylenes 
3.3 R 25 

o-Xylene 45.22 43.48 50 ND 90.4 % 70-130 o-Xylene 
3.9 R 25 
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Committed To Your Success 

Job Number.: 914280 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 12/29/1999 

CUSTOMER: Marathon Ofl Company PROJECT: MOC - Bertha Barber ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

LCS Laboratory Control Sample 8020MS1 12/22/1999 1842 •[ 
1 

T 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

enzene 
thylbenzene 
Toluene 
p-Xylenes 
Xylene 

48.951 50 97.9 % 70-130 
45.95 50 91.9 % 70-130 
47.03 50 94.1 . % 70-130 
89.17 100 89.2 % 70-130 
45.17 50 90.3 % 70-130 
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Commined To Your Success 

SURROGATE R E C O V E R I E S REPORT 
Job Number.:. 914280 Report Date.: 12/29/1999 

CUSTOMER: Marathon Ofl Company PROJECT; MOC - Bertha Barber ATTN: Mr. Paul Peacock 

• 51154 
Method Code : 8021 BX : weh I 

Surrogate Units 

1,4-Difluorobenzene ug/L 

I Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time 

LCS 48.62 50.00 97.2 78-118 12/20/1999 0902 
MB 49.47 50.00 98.9 78-118 12/20/1999 0936 

914279-2 49.75 50.00 99.5 78-118 12/20/1999 1020 
914279-2 MS 48.62 50.00 97.2 78-118 12/20/1999 1054 
914279-2 MSD 49.37 50.00 98.7 78-118 12/20/1999 1128 
914324-9 1000 47.43 50.00 94.9 78-118 12/20/1999 1203 
914326-1 500 47.68 50.00 95.4 78-118 12/20/1999 1237 
914327-1 100 56.04 50.00 112.1 78-118 12/20/1999 1347 
914327-2 100 52.74 50.00 105.5 78-118 12/20/1999 1421 
914327-3 100 49.11 50.00 98.2 78-118 12/20/1999 1455 
914327-4 100 48.94 50.00 97.9 78-118 12/20/1999 1530 
914327-5 100 51.76 50.00 103.5 78-118 12/20/1999 1604 
914327-6 100 52.94 50.00 105.9 78-118 12/20/1999 1637 
914327-7 46.76 50.00 93.5 78-118 12/20/1999 1711 
914279-16 48.98 50.00 98.0 78-118 12/20/1999 1745 
914280-14 48.64 50.00 97.3 78-118 12/20/1999 1819 
914279-3 47.51 50.00 95.0 78-118 12/20/1999 1853 
914279-5 47.81 50.00 95.6 78-118 12/20/1999 1927 
914279-6 47.98 50.00 96.0 78-118 12/20/1999 2001 

LCS 50.87 50.00 101.7 78-118 12/20/1999 2034 
MB 49.18 50.00 98.4 78-118 12/20/1999 2108 

914279-7 47.65 50.00 95.3 78-118 12/20/1999 2142 
914279-8 48.85 50.00 97.7 78-118 12/20/1999 2215 
914279-8 MS 47.87 50.00 95.7 78-118 12/20/1999 2249 
914279-8 MSD 48.76 50.00 97.5 78-118 12/20/1999 2323 
914279-9 47.65 50.00 95.3 78-118 12/20/1999 2357 
914279-10 47.54 50.00 95.1 78-118 12/21/1999 0031 
914279-11 47.12 50.00 94.2 78-118 12/21/1999 0104 
914279-12 48.39 50.00 96.8 78-118 12/21/1999 0138 
914279-13 50.64 50.00 101.3 78-118 12/21/1999 0212 
914279-17 50.96 50.00 101.9 78-118 12/21/1999 0245 
914280-1 50.67 50.00 101.3 78-118 12/21/1999 0319 
914280-5 49.85 50.00 99.7 78-118 12/21/1999 0352 

LCS 50.09 50.00 100.2 78-118 12/21/1999 0426 

Surrogate Units 

Percent Recovery Limits Flag Date Time 

BFB (Surrogate) ug/L 

Percent Recovery Limits Flag Date Time Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time 

LCS 49.37 50.00 98.7 86-110 12/20/1999 0902 
MB 48.16 50.00 96.3 86-110 12/20/1999 0936 

914279-2 47.92 50.00 95.8 86-110 12/20/1999 1020 
914279-2 MS 48.37 50.00 96.7 86-110 12/20/1999 1054 
914279-2 MSD 48.67 50.00 97.3 86-110 12/20/1999 1128 
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I Committed To Your Success 

' Job Number.:. 914280 
S URROGATE REC O V E R I E S REPORT 

Report Date.: 12/29/1999 

CUSTOMER: Marathon Ofl Company PROJECT: MOC - Bertha Barber ATTN: Mr. Paul Peacock 

f Surrogate Units 

T BFB (Surrogate) ug/L 

I Lab ID 

9 
S 

li 
? 

li 
I 

< 
< 

Ij 
I 

914324-9 
914326- 1 

1914327-1 914327-2 
914327-3 
914327- 4 

I914327-5 914327-6 
914327-7 
914279- 16 
914280- 14 

1914279-3 914279-5 
914279-6 

1914279-7 914279-8 
914279-8 
914279-8 

1914279-9 914279-10 
914279-11 
914279-12 
(914279-13 
914279- 17 
1914280-1 
914280- 5 

Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time 

1000 45.98 50.00 92.0 86-110 12/20/1999 1203 
500 46.71 50.00 93.4 86-110 12/20/1999 1237 
100 49.74 50.00 99.5 86-110 12/20/1999 1347 
100 48.44 50.00 96.9 86-110 12/20/1999 1421 
100 49.80 50.00 99.6 86-110 12/20/1999 1455 
100 49.43 50.00 98.9 86-110 12/20/1999 1530 
100 48.32 50.00 96.6 86-110 12/20/1999 1604 
100 49.10 50.00 98.2 86-110 12/20/1999 1637 

46.12 50.00 92.2 86-110 12/20/1999 1711 
46.51 50.00 93.0 86-110 12/20/1999 1745 
47.66 50.00 95.3 86-110 12/20/1999 1819 
46.42 50.00 92.8 86-110 12/20/1999 1853 
46.99 50.00 94.0 86-110 12/20/1999 1927 
47.45 50.00 94.9 86-110 12/20/1999 2001 

LCS 47.63 50.00 95.3 86-110 12/20/1999 2034 
MB 49.22 50.00 98.4 86-110 12/20/1999 2108 

46.33 50.00 . 92.7 86-110 12/20/1999 2142 
48.83 50.00 97.7 86-110 12/20/1999 2215 

MS 48.79 50.00 97.6 86-110 12/20/1999 2249 
MSD 49.74 50.00 99.5 86-110 12/20/1999 2323 

47.58 50.00 95.2 86-110 12/20/1999 2357 
47.03 50.00 94.1 86-110 12/21/1999 0031 
47.01 50.00 94.0 86-110 12/21/1999 0104 
43.35 50.00 86.7 86-110 12/21/1999 0138 
46.14 50.00 92.3 86-110 12/21/1999 0212 
46.29 50.00 92.6 86-110 12/21/1999 0245 
45.85 50.00 91.7 86-110 12/21/1999 0319 
45.99 50.00 92.0 86-110 12/21/1999 0352 

LCS 47.37 50.00 94.7 86-110 12/21/1999 0426 

Method 
Method Code. 

BTEX 
8021BX 

Batch : 51210 
Analyst : weh 

Surrogate Units 

1,4-D i fIuorobenzene ug/L 

Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time 

LCS 53.11 50.00 106.2 78-118 12/21/1999 1352 
MB 51.96 50.00 103.9 78-118 12/21/1999 1426 

914326-2 52.22 50.00 104.4 78-118 12/21/1999 1500 
914327-1 2000 53.46 50.00 106.9 78-118 12/21/1999 1534 
914327-2 2000 53.32 50.00 106.6 78-118 12/21/1999 1609 
914327-4 1000 53.08 50.00 106.2 78-118 12/21/1999 1643 
914327-5 1000 53.64 50.00 107.3 78-118 12/21/1999 1717 
914327-6 1000 53.41 50.00 106.8 78-118 12/21/1999 1751 
914327-6 MS 53.15 50.00 106.3 78-118 12/21/1999 1825 
914327-6 MSD 52.19 50.00 104.4 78-118 12/21/1999 1859 
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Committed To Your Success 

S U R R O G A T E R E C O V E R I E S R E P O R T 
Job Number.:. 914280 Report Date.: 12/29/1999 

CUSTOMER: Marathon Oil Company PROJECT: MOC - Bertha Barber ATTN: Mr. Paul Peacock 

Surrogate Units 

1,4-Difluorobenzene ug/L 

Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time 

914279-4 20 51.92 50.00 103.8 78-118 12/21/1999 2008 
LCS 54.18 50.00 108.4 78-118 " 12/21/1999 2150 
MB 53.25 50.00 106.5 78-118 12/21/1999 2224 

914280-7 52.89 50.00 105.8 78-118 12/21/1999 2258 
914280-7 MS 52.96 50.00 105.9 78-118 12/21/1999 2332 
914280-7 MSD 53.34 50.00 106.7 78-118 12/22/1999 0006 
914280-9 52.71 50.00 105.4 78-118 12/22/1999 0040 
914280-10 52.60 50.00 105.2 78-118 12/22/1999 0114 
914280-11 52.01 50.00 104.0 78-118 12/22/1999 0148 
914280-12 53.15 50.00 106.3 78-118 12/22/1999 0223 

LCS 51.74 50.00 103.5 78-118 12/22/1999 0548 

Surrogate Units 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type Di lution Result True Value Percent Recovery Limits Flag Date Time 

LCS 50.73 50.00 101.5 86-110 12/21/1999 1352 
MB 48.33 50.00 96.7 86-110 12/21/1999 1426 

914326-2 48.83 50.00 97.7 86-110 12/21/1999 1500 
914327-1 2000 49.37 50.00 98.7 86-110 12/21/1999 1534 

I 914327-2 2000 48.98 50.00 98.0 86-110 12/21/1999 1609 
914327-4 1000 49.14 50.00 98.3 86-110 12/21/1999 1643 

1 914327-5 1000 49.95 50.00 99.9 86-110 12/21/1999 1717 
914327-6 1000 49.36 50.00 98.7 86-110 12/21/1999 1751 

• 914327-6 MS 49.08 50.00 98.2 86-110 12/21/1999 1825 
914327-6 MSD 47.80 50.00 95.6 86-110 12/21/1999 1859 

\ 914279-4 20 52.49 50.00 105.0 86-110 12/21/1999 2008 
LCS 50.99 50.00 102.0 86-110 12/21/1999 2150 
MB 49.47 50.00 98.9 86-110 12/21/1999 2224 

I 914280-7 49.00 50.00 98.0 86-110 12/21/1999 2258 
914280-7 MS 50.56 50.00 101.1 86-110 12/21/1999 2332 

' 914280-7 MSD 50.52 50.00 101.0 86-110 12/22/1999 0006 
914280-9 48.53 50.00 97.1 86-110 12/22/1999 0040 

. 914280-10 50.30 50.00 100.6 86-110 12/22/1999 0114 
914280-11 47.12 50.00 94.2 86-110 12/22/1999 0148 
914280-12 47.37 50.00 94.7 86-110 12/22/1999 0223 

LCS 48.38 50.00 96.8 86-110 12/22/1999 0548 
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S U R R O G A T E R E C O V E R I E S R E P O R T 
Job Number.: 914280 Report Date.: 12/29/1999 

CUSTOMER: Marathon Oft Company PROJECT: MOC - Bertha Barber ATTN; Mr. Paul Peacock 

: 51266 
...: 8021BX 

Surrogate Unfts 

1,4-Difluorobenzene ug/L 

Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time 

LCS 50.82 50.00 101.6 78-118 12/22/1999 1020 
MB 50.62 50.00 101.2 78-118 12/22/1999 1056 

914451-5 51.68 50.00 103.4 78-118 12/22/1999 1132 
914280-13 50.64 50.00 101.3 78-118 12/22/1999 1208 
914280-13 MS 51.43 50.00 102.9 78-118 12/22/1999 1244 
914280-13 MSD 51.03 50.00 102.1 78-118 12/22/1999 1320 
914280-2 51.77 50.00 103.5 78-118 12/22/1999 1356 
914280-3 50.85 50.00 101.7 78-118 12/22/1999 1432 
914280-4 53.32 50.00 106.6 78-118 12/22/1999 1507 
914280-6 51.38 50.00 102.8 78-118 12/22/1999 1543 
914280-8 51.70 50.00 103.4 78-118 12/22/1999 1618 
914279-1 51.03 50.00 102.1 78-118 12/22/1999 1654 
914279-15 52.31 50.00 104.6 78-118 12/22/1999 1730 
914279-14 10 49.96 50.00 99.9 78-118 12/22/1999 1806 

LCS 52.18 50.00 104.4 78-118 12/22/1999 1842 

Surrogate Units 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type D i I ut i on Result True Value Percent Recovery Limits Flag Date Time 

LCS 48.19 50.00 96.4 86-110 12/22/1999 1020 
MB 46.60 50.00 93.2 86-110 12/22/1999 1056 

914451-5 48.16 50.00 96.3 86-110 12/22/1999 1132 
914280-13 47.04 50.00 94.1 86-110 12/22/1999 1208 
914280-13 MS 48.64 50.00 97.3 86-110 12/22/1999 1244 
914280-13 MSD 49.20 50.00 98.4 86-110 12/22/1999 1320 
914280-2 48.43 50.00 96.9 86-110 12/22/1999 1356 
914280-3 48.36 50.00 96.7 86-110 12/22/1999 1432 
914280-4 51.65 50.00 103.3 86-110 12/22/1999 1507 
914280-6 47.30 50.00 94.6 86-110 12/22/1999 1543 
914280-8 49.05 50.00 98.1 86-110 12/22/1999 1618 
914279-1 51.36 50.00 102.7 86-110 12/22/1999 1654 
914279-15 51.30 50.00 102.6 86-110 12/22/1999 1730 
914279-14 10 51.68 50.00 103.4 86-110 12/22/1999 1806 

LCS 49.12 50.00 98.2 86-110 12/22/1999 1842 
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S U R R O G A T E R E C O V E R I E S R E P O R T 
Job Number.: 914280 Report Date.: 12/29/1999 

CUSTOMER; Marathon OiL Company PROJECT: MOC - Bertha Barber ATTN: Mr. Paut Peacock 

i 
Method : Polynuclear Aromatic Hydrocarbons-HPLC Batch... 
Method Code : 8310 Analyst. 

51476 
rm 

1 Surrogate Units 

1 1-Fluoronaphthalene ug/L 

I 
( 

I 
i 

I 
I 

I 

I 

Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time 

I 
I 
I 
I 

MB 387.73 1000 38.8 10-74 12/23/1999 2312 
LCS 240.33 1000 24.0 10-74 12/23/1999 2350 

914280-1 242.34 1000 24.2 10-74 12/24/1999 0029 
914280-1 MS 262.38 1000 26.2 10-74 12/24/1999 0107 
914280-1 MSD 183.20 1000 18.3 10-74 12/24/1999 0145 
'914280-2 309.17 1000 30.9 10-74 12/24/1999 0223 
914280-3 714.00 1000 71.4 10-74 12/24/1999 0302 
,914280-4 572.72 1000 57.3 10-74 12/24/1999 0340 
914280-5 420.71 1000 42.1 10-74 12/24/1999 0418 
914280-6 490.27 1000 49.0 10-74 12/24/1999 0456 
914280-7 306.85 1000 30.7 10-74 12/24/1999 0535 
914280-8 250.85 1000 25.1 10-74 12/24/1999 0613 
914280-9 655.10 1000 65.5 10-74 12/24/1999 0651 
914280-10 397.52 1000 39.8 10-74 12/24/1999 0729 
914280-11 598.67 1000 59.9 10-74 12/24/1999 0808 
914280-12 460.39 1000 46.0 10-74 12/24/1999 0846 

Surrogate Units 

Terphenyl-d14 ug/L 

Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time 

MB 641.84 1000 64.2 56-122 12/23/1999 2312 
LCS 734.55 1000 73.5 56-122 12/23/1999 2350 

914280-1 666.05 1000 66.6 56-122 12/24/1999 0029 
914280-1 MS 702.42 1000 70.2 56-122 12/24/1999 0107 
914280-1 MSD 728.22 1000 72.8 56-122 12/24/1999 0145 
914280-2 893.47 1000 89.3 56-122 12/24/1999 0223 
914280-3 871.35 1000 87.1 56-122 12/24/1999 0302 
914280-4 2274.55 1000 227.5 56-122 X 12/24/1999 0340 
914280-5 2731.11 1000 273.1 56-122 X 12/24/1999 0418 
914280-6 2057.12 1000 205.7 56-122 X 12/24/1999 0456 
914280-7 2236.42 1000 223.6 56-122 X 12/24/1999 0535 
914280-8 1554.19 1000 155.4 56-122 X 12/24/1999 0613 
914280-9 573.18 1000 57.3 56-122 12/24/1999 0651 
914280-10 683.87 1000 68.4 56-122 12/24/1999 0729 
914280-11 765.28 1000 76.5 56-122 12/24/1999 0808 
914280-12 728.89 1000 72.9 56-122 12/24/1999 0846 
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Committed To Your Success 

QUALITY ASSURANCE FOOTER 

METHOD REFERENCES 

1. EPA SW-846, Test Methods for Evaluating Solid Waste Update I, IIA, IIB, III 
2. Standard Methods for the Examination of Water and Wastewater, 18 t h Edition 
3. EPA 600/4-79-020, Methods of Chemical Analysis for Waters and Wastes, March 1983 
4. Federal Register, Friday, October 26,1984 (40 CFR Part 136) 
5. American Society for Testing and Materials, Volumes 5.01,5.02, 5.03,11.01,11.02,11.03,11.04 
6. EPA Methods for Environmental Samples 

COMMENTS 

All methods of chemical analysis have a statistical uncertainty associated with the results. Unless otherwise indicated, the data in this report are 
within the limits of uncertainty as specified in the referenced method. Quality Control acceptance criteria are based either on actual laboratory 
performance or on limits specified in the referenced method. The date and time of analysis indicated on the QA report may not reflect the actual 
time of analysis for QC samples. All data are reported on an "as received" basis unless otherwise indicated. Data reported in the QA report may 
be lower than sample data due to dilution of samples into the calibration range of the analysis. Sample concentration for solid samples are 
calculated on an as received (wet) basis. Unless otherwise indicated, volatiles by gas chromatography (GC) are reported from a single column. 
Volatile analysis by GC on low level soil extractions are conducted at room temperature. 

FLAGS, FOOTNOTES AND ABBREVIATIONS (as needed) 

NA 
N/A 
ug/L 
ug/Kg 
U 
J 
B 
D 
X 
Y 
Z 

Not detected at a value greater than the reporting limit 
Not calculable due to values lower than the reporting limit 
Milligrams per liter 
Milligrams per kilogram 

Not Analyzed ND = 
Not applicable NC = 
Micrograms per liter mg/L = 
Micrograms per kilogram mg/kg = 
Undetected 
Indicates value is > MDL, but < Reporting Limit 
Analyte was detected in the method blank analyzed with this sample. 
Surrogate recoveries are not calculated due to sample dilution. 
Surrogate recovery is outside quality control limits. 
Spike or spike duplicate recovery is outside quality control limits. 
Relative percent difference for a spike and spike duplicate is outside quality control limits. The precision of the method was 
impacted by matrix. 
Indicates value is above QC acceptance criteria. 

QC SAMPLE IDENTIFICATIONS 

MB Method Blank SB 
RB Reagent Blank EB 
PB Preparation Blank CALB 
MD Method Duplicate RS 
LCS Laboratory Control Sample LCSD 
MS Matrix Spike MSD 
ICB Initial Calibration Blank CCB 
ICV = Initial Calibration Verification ICB 
PDS Post Digestion Spike SS 
ISA Interference Check standard "A* ISB = 
ISCAB = Interference Check Sample AB MSA 
CAL Calibration standard SD 
MST TCLP Matrix Spike MSQ 
PST TCLP Post Digestion Spike LCT 

Storage Blank 
Extraction Blank 
Calibration Blank 
Reference Standard 
Laboratory Control Sample Duplicate 
Matrix Spike Duplicate 
Continuing Calibration Blank 
Initial Calibration Blank 
Surrogate Spike 
Interference Check Standard "B" 
Method of Standard Additions 
Serial Dilution 
TCLP Matrix Spike Duplicate 
TCLP Laboratory Control Sample 

STL-Valparaiso 
2400 Cumberland Dr 
Valparaiso, IN 46383 

VPQ0140 
Revision 001 

Effective 10/15/99 

a part of 

Severn Trent Services Inc. 



I 
I rpjsckl Job Sample Receipt Checklist Report V2 

12/16/99 

914280 Location.: 57211 Customer Job ID : Job Check List Date.: 12/16/99 
Project Number.: 96000703 Project Description.: MOC - Bertha Barber 

Marathon Oil Company Contact.: Mr. Paul Peacock 

' Questions ? (Y/N) Comments 

Chain-of-Custody Present? Y 

Custody seal on shipping container? Y 

...If "yes", custody seal intact? Y 

Custody seals on sample containers? 

...I f "yes", custody seal intact? 

Samples chi lied? Y 

Temperature of cooler acceptable? (4 deg C +/- 2). RECEIVED ON ICE 

Samples received intact (good condition)? Y 

Volatile samples acceptable? (no headspace) Y 

Correct containers used? Y 

Adequate sample volume provided? Y 

Samples preserved correctly? Y 

Samples received within holding-time? Y 

Agreement between COC and sample labels? Y 

Additional 

Comments. 

a Sample Custodian Signature. _ 
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Appendix F 

Water Well Inventory • 



STATE ENGINEEHS 

171 TOI 71/09/08 3E1 8EC.i9S.37L01i2134I iJMl.OO w 

172 TCB 77/07/1J SEQ SET uwicttiHwr ^ t . W BP 
-171 TW 84Wtt6-g5 !CTlW.37t. 01:21*41 jMl.Ct-8* 
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IRR tn.nS.34.41112 3974.C9 2P 
STK 195. T7E. 04.41200 3671.50 :? 
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125 TC6 76/12/21 SO 
•;I2W&8 77/04/17 8E3 
-H20-*35-«/Wi9-*5 
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0 TSS 93/09/11 ISS STK 193.37E.19.42222 3642.00 3? 

T+rIS3 79/19/24M •fEMMiPt^.211S..jKiTi80 87 
3̂! TDS Wtf/OrjEB̂ ^ -83X195.371.23.04133.,3413.00 SP 
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„ 0 T55 3 WWW GIQ. 

BTX 19S.37E.23.334133 
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0 3AI 7f/U/29 8EB 

34is.:o SP 
1384.50 YT 

.M/i?S.37T.2f .42422̂ 3554.00- 3J» 
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-4? BAL K/WOf SEB IffV IttiiTE.Wi 43143 l33B9.8ftJl 
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• ••~2I SAL 93/09/ll.SEB |0R WB.37E.30.444123 3594,00 YT 
. ;.J0. SAL 79/10/23 SEO 8̂5'l?5.37E. 32.31440 3349.00 OP 

0 758-79/10/23-53 -DOT l9Sr3g .̂41«4?-457».v0-«T 
0 T33 :4/ll/07 S£D DO* 195.37E.32.4U343 3370.00 fT 
5 TB3 79/10/23 5E3 IRR 19B.37E.32.41322 3367.00 5? 

--. »- .. ••• j,'..- <-nrji4r,,ii,«Mr*>~:~r • •• -ri ' 

U\ -V. ••. •' ..Tr^M.tV^UJi«Vw':.' >i >• • PS282' 



*£M.i w BATELTS CITS USE LOCATION LSELEY PT.CLT?! CKLOnXSES, COSDL'CT TDS.,. .TEW ADDJJATA CAAD.DATE 

L-33/04/22-W6- -IWB40ivi7E.M42132 
«5 SAL 38/09/09 5EC SOU 20S.37E.04.221321 3S3E.00 YT 
« SAL 77/07/14 5EB DOS 20S.37E.04.221321 3335.00 TSS2" 

-ff-«AL 79/10/23 3EI) RTT 7AR T7£_aiJ??!??l .yw ^ pp 

-42- BAL Jl/10/23- SSO ̂ !8U08^E^42K23Ji84S40^ 
42 !AL ;;/'"/2i BT): 20S.I7E.03.42n2: 1343.00 w 

62 DAL 90'04/14 E3 BTK 205.37E.OB.423223 3343.00 3* 
^0-̂ 8-79/;y2f-S£ft..BTr fflt Tff m n?r? Tg4..0Q.tE 

0 TJ» 79/10/23 BE0 .-..STK 2M.J7L Of.33122 &534.06 SP frrftfm 
. 78 T0B 79/11/08 SEI ftf28*J7L&»i» &40;00. BP i S S S ^770 

3. TCB 53/C2/04 BE0 BTK 208.371.14.314141 3522.00 TSB30 2930 12117 
3S WL "0/04/14 SED WIT 20S.37E.14.3I4141 3522.00 TS130 40 r i 

B0TC6 7 9 / 1 1 / 2 8 - 3 1 0 f c q S i 

10O TOB 93/10/17 SE3 8W 20B.37L19.214144 3331.00 DP .«6 -2150 
4* TOS 79/11/07 SEC STK 20S.37E.2S.24413 3482.00 TAJK 1013 «4S 

^ 4 3 ; ' £ & | ^ « 
?fi77A i i

v ' i* —>— w > — w w , • » m • w t wf fcf # 7 l i m i y 

*8AU8XU/7^ 
0 CAL 79/11/08 5ES BTK 20S.37LJ1.44421 T 3339.00 DP " ' 
0 BAL 90/07/09 SE5 HOT 20S.37E.33.4234I13 3474.00 T8IB0 

0 TB6 79/11/08 SED STK iM.37i.33i4&433 3*48.00 DP " 
$s«3433h.?"344l.i»7Sl9l "v .. TJB 83/02/04 8& /i7K .208* 

103 736 78/03/17 SE0 0KB 208.J8E.01.344J1 
"T05 TCG S4/C9/23 SE0 STK 2OB.Sl.0U443i 

.-;.;^BAL.M/p4/if.SB! 
- lift QAL iV 

Hi 2AL 77/C4/I7 SE3 
0 BAL 73/03/C3 BK 

—,0 SAL 78/03/17 SEP 
' 0 tlAL 13/02/14" SfO 

9' 70S 93/ii/03 SE0 

IKE 20S.3BL02.212211 
STK 205.39E.02.412422 

-ITL ?0S. 38E. 02. 
. M 20f .35E.02,41242r 3543.60UP 

6 TCS 79/11/08 BEB DW 20t;38E.0*-. 143121 % ? B . M • W . - ^ ^ - ^ W T ' M 
W»02/134E8-Mlt48M8EJ^ 
9 TDS 90/C6/19 SE2 5CB 208.38E.04.143121 339S.C0 YT 1010 3C'4~~ 

DM 208.3SE. 04.143121 3598; 00 YT 410 1300 



5EFTK ;3r 2ATtCLT3 CITS USE 
STATE ENGINEERS 

tSsis* 1 _3.ni asjRISES :SHB'JCT T53 .TEW ADD 3ATA CARS 

: n j 

•W HS WW/21 SEtt STK B L E L D l i a i t .JWi.CO 2P 
/JB -08 84/10/11 SEC STK JOB.73E.01.2221I 3434.00 BP 
-^^•W/OW^SBKSTK-m-JJ^ 

a 3AL 93/U/14 SEO STK 20S.SE.Ol.2an 3 i 5 6 . W OP 
0 TCS 79/10/23 3E3 5T-C 20fi.:*E.03.3l«24 36B3.00 3? 

•210 1273-

yO Tut: 77/U/2C lii kii A05rS5grf9r3li2t 3405* OQ Cf 

'0 TOS 90/06/13 SED STK 20S.33E.03.31424 3483,00 OP 
• ^ ^ 9 ! / ? 9 / 1 4 - S 5 3 ^ - ^ ^ ; ^ 4 2 T ^ ^ ^ 

0 733 79/10/23 330 3TK 20S.3SE.04.33133 3479.00 BP 
23 TOS 79/11/03 SED STK 203.3!E.31.12311. 3729.00 3> 

• S727.W Df-, •̂ ^34/10rt*•fiE0-8Ti-̂ 9S.33fc5^a5Stt 
133 TCB 79/11/08 SSS STK 205.33E.33.43413 ~»9?.0O BP -.W 

V:* T l » SEO STX 208.338.35.33432 • 3*78.00 DP 

SO TDS 79/10/19 SEu 37K 20S.:*E. J3.331H 3620.50 3p" 
30 70S 34/10/12 SE3 STX 205."4E.33.33111 3420.CO 3P 

-33-705 7T/10/19- S3- STir»S.3K.iTT«440—*m.* 
-33 ?S6 84/10/12 SE3 STK 208.J6E.Of. 13440 J409.00 QP 
r33 CAL 90/04/14 SE3 . 20S.34E.09.13440 3409,00 DP 

- * - » b 93/09/1! S55 -STr.-205.!4E.09.1!44O--T60?-.̂  
45 3AL 72/05/23 SCC STK 20S.34E.10.32114 3393.90 BP 
43 "SL 74/11/01 SEO STK 20S.:4S.13.::il4 3393.C0 3° 

« W»/12 3EB STK 205.341.10,32114 -3595.00 3P " - ' ^ f 2 

,»«m.W06/M..8IB.. SR 2K.34U(W2U4..v*5!3,00 OP 
fraHg/WffSEB STK 20Sr?4E.lO.y21H "'3895,00 D» "f™*EL 
« 2AL 72/0S/2S CCC STK as.am.4SW 3344.C0 5P • • ' im 
45 SAL 74/11/01 3E3 STK 20S.24E.11.4224" 3544.50 3? 9 8 

•43.-2AL 79/lC/lf SCO 5TK Zft.a£yHr4g47- ,g4ili0 Df 
-43 8AL 34/10/12 SEO STK;20S.3fcE.:i.42243 L 

;;« fi*. ft/04/14 BID .STK 20S.̂ E.1U42243 ^6.00 DP 
»*At-W«9/!V3HH3TX-203. !4£. Hv42243̂ 5S4.00-9P-
0 91/05/13 SE3 t0S 203.T4E.12.124 Q.oo jp 
0 CAL 72/18/23 C£C BOT! 203.!i£,15.242421 3573.00 YT 
< 8AL.7A/U/01 CD 

14.00 3P «̂".B*O 

_ _ 0 CAL 84/03/07 SEO STK 20S.J6E.13.24242r 3571,00 DP'-^wi^JW 

^^23-10417 

^ "*-«4£_ 
10417 

tWl7 
#41^ 

-HSt-W04f!4-«3 -5T8-S0S. 745.13.-3424« - ^ ^ j 
0 3AL 957M/13 sE3 STX 105. TiZ. :5.2*2«il 3373*. JO 3? 

3? ~S WWV) '.'S3 V< S5.:«.ia.:ri? 3̂ 74," ^ 
— TUB jD/»/Ai iT« 10S.34E.H.2I3II, 357:,;. 

34 TSS 73/08/28-0C5 HOT 20E.36E. 13.24342*-3574.00 YT• 

- n r ir-'"iff Tii - r -ft TiTir TTwt nT « TTTfi T9f" «Pl TT" • in ffl lit;M.MjM' nTj|H^# 
3« ; T28 3/02/08 8ST STX 20S.:4E.24.24T44 3535.13 2P 
*i3 TSC ?3/Cf/!4 353 STK 203.riE.Ii.24344 

,...^ TM 79./U/08 SH STK 20S.lis.26.24443 - 3332.00 V 
•230 TRC 79/U/08 SE3 STK 20S.34E.33.24444 " 3343.00 BP 

-0-3At-W0f/i9-S-iJ-«T«-24S. J7E. S^3WM*B 
0 3AL 55/09/13 EES STK 205.272.33.24131 2S43.30 C? 

43 3AL !4/04/02-JS3 MS 2W.r5.:4.11!14 O.V 
640 
430 

3230 
2180 

0196 
X 

23-1042? 
•'tt , • . 



NM STATE ENGINEERS 

"TH W SATECTS 'E.7R :JS UiCftTIOH LSELEV PT 3.TH OB.CKSE3 COWS 

IRR WL37E.3L4U22^RfoW' SP *~;v~' . 233 
JOH l?B.37l»34ill2»l2->l376..00.YT; .^,^:1jM 
0CR438.37i.34.U24ttH«76.0O " ' *' 
23R 19B.37E.J4,112*12 3376.00 YT 59 
.IRK 195.37E.34.334322 .3363.00 SP 94 

j55-^/-^5a~;RR4?B.5il.0l4;^i2 JtOT.flO SFRKIR , ,110 
0 TDS 33703/29 USB RW 1&3K.02&3U-' 
0 TBS 37/0S/14 EES . m ^ B i l m v ^ W • f f ^ - w x , J O 

-0T03 B4/09/20 3E5 
:.40 TDS 79/11/29 SEO 
-404BB 84/09/26 SEO. 

40 TDS 54/11/87 SS5 
. SO TOS 79/10/11 ESS 

—4408 -37/09/14 SEO -00R-ttBr38l.044lj24* 
- 0 TQ8 37/CS/14 EES BW 19S.33E. 04.12124 

0 TUB 37/08/13 EES PPP 193.3BE.94.12414 
0,00 SF 
0.00 BP 

0 T53 57/08/12 KS-SW 1K.3BL 04̂ .243321 ,,3612.00 YT 
DOB m . 3 8 € , 0 « ^ I JK2.0O IT 
BOS 19t38L04.Zt̂ 2X ̂ 12.00 TT 
OCR 19S.3SE.04.247323 

0 TUB 79/10/18 SED 
UO 706 79/10/1S 5S3 
110 TOB $7/0844 «E3 
UC TBS 76/U/23 313 
UO TDS 53/32/14 EES 

35S 19S.3BE.04.243323 
HOT 19S.3SE.04.243323 

-3#W7-«K-5a 185.28E,i4.«Tn 
0 TOS 37/08/14 SEC 90K 19S.35E.04.244443 

DOR 19S.38E.04. 0 TOB 76/11/23 SED 
4 706.79/10/18 BED 
0 TOB 54/U/li SEu 
0 TDB 90/05/21 3E2 

-WOS/liiii--
V :0 TOB 76/11/18 SEC 

v t vÔ TDB 79/10/17 SSO 
^-0408 84/U/16-8E8 -

'3 100 TOS 37/05/14 SEu 
3 100 T06 74/U/17 EES 

«4/0$/2i-iSE-
OTTO 57/06/12 SEC 

.XfttOB57/08/12 SE3 
i'OT0B-S7/O8/14-8EO-

5W I9S.38E.04.244443 
BOR 19S.3BE.04.244443 3613.00 YT 
9011 19S.38E.04.2M443 3613.00 YT 

aon m.m.Qkiaa. JIK.M YT 
DOR l!S.35L54sg4i3'^»IZ.M YT 
DDK M.^M»83t&^ ; t t 
00119S.38E.04.i74R 
BOR 19S.38E.53.212422 3622.00 YT 
DOR 198.3BE.03.212422 3622.00 DP 
BOR 113.7ft.B.yiff a'fi77 1)0 VT 
DOR ifŜ BE.05̂ 21213 ^ 
BOH 193.3^05.22223; YT 

0 TOB 62/03/29 OCC BOR 19S.3BE.03.24441 0.00 YT 
0 TCS 76/11/23 SSS BOS 193.381.03.24441 - 0.00 YT 

— 0 TCS 79/lC/13~3Ew -SIT. 19S.33g,06.2233UT 3t.T3.00 BP 
. * n TBS 84/11/09 EES m . ' l € » 3 R P S ^ ^ ^ . V 

TCE 90/07/12 SEC BTK J93.38L 0̂ 2233113 3H3.M DP 
0B/29-m BTC II3.3IE.»,27ini31633,20 BP 

0 706 79/10/11 SS BGf. 195.33E.10.2142443 3601.00 YT 
0 TCB 54/11/1? SES Dffit 19S.3SE.10.2142443 36OU00 YT 
0 TOS 90/07,'ll SEC BOB 13S.3BE. jl^M*}. . «>fllj nfl.,XT 
0 ^15/01/22 BED UR l>S.3SSJ^I 

TBS Ti/tiM m-3m^z:z^ 
i^4»4QI-73/12/20 8EB A** m » . » . f f l l l 

'ICC TCS 79/12/20 552 DOR I9S.35E.13.412321 
100 T56 34/11/2? 3S3 00* 19S.38E.1S.412321 

o TOS 79/i:/:o 
12! ?0B 77/08/17 

BOn 19S.38E.13.422444 
BOH 19S.38E.15.424233 

3594.00 BP 
3594.00 YT 
3394.00 YT 103 TOS 50/07/124ES-B0R HB.2BU3.4127S1 

100 706 93/C3/22 SE3 BOR "ffS^kll232t "3394:0QTr "'-480. 
0 TOB 34/11/29 SES IW lW.38LW;'IC32r 5394.00 YT - •••^m 

4WA12 gffi BOR fflimffli'lttTT VSW3.00 YT -̂U3B. 
3600.30 YT 
3600.00 BP 

.-;(,. ••••••• r.- ; . _ • , •_ — 
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