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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 ! 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 of the Stage 2
Abatement Plan.

2. Field Activities
21 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.

211 Soill

Previously, Marathon voluntarily initiated an investigation to determine the extent of petroleum
hydrocarbon impacted soil at the site and included the results as part of the 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) of the 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 of the 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 (bls), 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 8021B, respectively.
The results of the laboratory analyses are summarized in Table 1 and the complete laboratory data
package is provided in Appendix B.

None of the identified TPH or BTEX concentrations exceeded OCD Remediation Guidelines. Of the
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 of the
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 of the 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 6010B 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 of the 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 of the
samples submitted (cadmium, chromium, copper, lead, molybdenum, silver, and mercury). Of the
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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), ata
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 of the 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 of the borehole to just above the screen interval. The remainder of the
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 of the 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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221 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
general 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-2to a
maximum of 300 ug/L in MW-4. 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-3 (100ug/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). Of the 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.

s 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 of the 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 of the 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:

s 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 100ug/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 of the 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.

Former Bertha Barber Tank Battery
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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 of the 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 of the 108 well records identified were registered for domestic use. Of the
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 of the 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 ¢lectron
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.

= Itis 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 of the 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.

Former Bertha Barber Tank Battery
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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.

10
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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 MWwW-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 1,000 4,700 2,800 3,300 2,300 4,400 2,300 3,500 7,100 4,100 5,900
Chloride 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 <1.0 <1.0 <1.0 <1.0 <1.0
Sulfate 600 188 84 44 97 184 354 170 303 124 233
Metals (mg/L):

Aluminum 5 0.12 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Arsenic 0.1 <0.02 <0.02 <0.02 <0.02 0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Barium 1 0.14 0.44 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 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Calcium -- 573 379 407 319 575 300 339 974 524 852
Chromium 0.05 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Cobalt 005 <002 <002 <002 <002 <002  <0.02 <002 <002  <0.02
Copper 1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Iron 1 <0.05  <0.05 0.8 0.11 061 <005  <0.05 011 <0.05
Lead 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Magnesium - 115 102 151 104 149 84.6 143 250 148 203
Manganese 02 [ 021 ]| o006 [ 034 [ 022 | 017 0.17 0.09 0.13 0.18 0.06
Molybdenum 1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05. <0.05
Nickel 0.2 <0.01 <0.01 <0.01 <0.01 0.04 <0.01 0.06 <0.01 <0.01 <0.01
Potassium -- 1.7 9.7 13.1 8.4 1.1 9.5 24.3 18.6 12.8 16.1
Selenjium 0.05 <0.02 0.03 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Silver .05 <0.01 <0.01 <0.01 <0.01 <0.01 <(.01 <0.01 <0.01 <0.01 <0.01
Sodium - 640 560 730 490 880 460 860 1540 730 1070
Zinc 10 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Mercury 0.002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Volatile Organic Compounds (ug/L):

Benzene 10 <5 <5 <5 <5 <5 <5 <5
Ethylbenzene 750 <5 <5 <5 <5 160 <5 <5 <5 <5 <5
Toluene 750 <5 <s <5 <5 <5 <5 <5 <5 <5
Xylenes (total) 620 <10 <10 <10 <10 400 <10 <10 <10 <10 <10
Polynuclear Aromatic Hydrocarbons (ug/L):

Acenaphthene - <5 <5 <5 <5 <5 <35 <5 <3 <5 <5
Acenaphthylene - <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Anthracene - <1 <1 <l < <1 <1 <] <l <1 <1
Benzo(a)anthracene -- <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Benzo(a)pyrene 0.7 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Benzo(b)fluoranthene - <Q.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Benzo(ghi)perylene - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Benzo(k)fluoranthene - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <20.1 <0.1 <0.1 <0.1
Chrysene - <1 <1 <l <1 <1 <i <1 <1 <1 <1
Dibenzo(a,h)anthracene - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Fluoranthene - <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Fluorene - <l <1 <l <1 <1 <l <1 <1 <1 <1
Indeno(1,2,3-cd)pyrene - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Naphthalene -- <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Phenanthrene - <l <1 <1 <1 <1 <1 <1 <1 <1 <1
Pyrene -- <1 <l <1 <l <] <l <1 <1 <1 <1
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.
<10  Indicates that the parameter was not identified above the noted laboratory detection limit.
Boldface 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:
feetamsl  Feet above mean sea level.
feet btoc Feet below top of casing.
feet bls Feet below land surface




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

|
|

| wQce 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

1 Ny Ny

| T t
General Chemistry ! ‘
Total Dissolved Solids (mg/l) 1,000 [ 7000 | 6100 ] - - - [[s200 [ 4400 ] -- -
pH (s.u) I 6109 688 6.88 - - -~ 1715 7 - - -
Alkalinity, Bicarbonate (mg/l) ' - 380 - - - ~ 1400 - - — -
Alkalinity, Carbonate (mg/l) - <5 - - - - <5 - - - -
Bromide (mg/1) - 1.2 - - - - 1.9 - - - —
Chloride (mg/l) 250 [ 3600 ] - - - 2500 | 2,700 | -~ [ 2,500 | 3,000 |
Specific Conductivity (umhos/cm) - 5400 - - - -- 4700 - - - - !
Fluoride (mg/l) 1.6 1.3 - - - - - - - -
Nitrate (mg/l) 10 <0.05 - - - - ] <005 - - - T
Silica, Free as SiO, (mg/) . - 27 - - - -, 24 - - - -
Sulfate (mg/l) 600 53 - - - - - - - -
Metals (mg/L): ; i
Aluminum | 5 L10 42 - - - 048 1.41 -- - - !
Antimony ' - <0.005 <0.1 - - - <0.005 <0.1 - - - !
Arsenic 0.1 <0.005 <0.02 - - - 0.01 0.03 - - -
Barium 1 - - - 0.25 039 - - 0.16
Beryllium . - - <0.005 - - - <0.002 <0.005 - - -
Boron ' 0.75 0.55 0.53 - - - 0.61 0.74 - - -
Cadmium ' 0.01 <0.002 <0.005 - - - <0002 <0.005 - - -
Calcium - 660 828 - - - 410 441 - - -
Chromium 0.05 <0.005 0.01 - - - . <0005 <001 - - -
Cobalt 0.05 <0.005 <0.03 - - - 1 <0005 <003 - - -
Copper 1 <0.005  <0.01 - - ~ <0005 <001 - - -,
Iron 1 [ 1 | 38 ] - - - ' o4 [1sa ] - - <0.05
Lead 0.05 <0.005 <0.05 -- - - , <0005 <0.05 - - -
Magnesium - 210 216 -~ - - i, 150 158 - - 126
Manganese 0.2 - - - - - -
Molybdenum 1 <0.005 <0.05 - - - | <0.005 <0.05 - - -
Nickel 0.2 < 0.0050 0.02 - - - | 0.0054 0.01 - - - I
Potassium , - 37 29.9 - - - | 51 48.7 - - - |
Selenium ‘ 0.05 <0.0050 <0.02 - - —- ! <0.0050 <0.02 - - -
Silver : 0.05 <0.005 <0.01 - - - <0.005 <0.01 - - -
Sodium ; - 900 772 - - - 810 738 - - -
Thallium ! <0.010 <0.02 - - - <0010 <0.02 - - -
Vanadium < 0.0050 0.06 - - - <0.0050 <0.05 - - - .
Zinc ! 10 0.013 0.02 - - -~ . 0014 0.09 - - -
Mercury l 0.002 - <0.001 - - - ! - <0.001 - -- -

; . |
Volatile Organic Compounds (ug/L): i
Benzene 10 2.8 5 <500 - - 01 <5 <5 <5 <5
Ethylbenzene 750 1.1 <5 <500 - ~ I 06 <5 <5 5] < !
Toluene 750 0.7 <5 <500 - - 1.7 <5 <5 <$ <5 |
Xylenes (total) 620 21 <10 <1000 - - 2.0 <10 <10 <10 <10
Polynuclear Aromatic Hydrocarbons (ug/L): l !
Acenaphthene I - <1.0 <5 - - - Co< 1.0 <5 - - - .
Acenaphthylene - <10 <5 - - - <10 <5 - - -
Anthracene - <1.0 <] - s - l <1.0 <1 - - -
Benzo(a)anthracene 1 - . <50 6.5 - -- - <1.0 <0.1 - - - :
Benzo(a)pyrene 0.7 <10 <0.1 - - - <1.0 <0.1 - - -
Benzo(b)fluoranthene - . <10 1.6 - - - <1.0 <0.1 - - - |
Benzo(ghi)perylene - <1.0 <0.1 - - - V<10 <0.1 - - - '
Benzo(k)fluoranthene { - <1.0 <0.1 - - - 1 <1.0 <0.1 - - - '
Chrysene \ - 1.0 <} - - - <1.0 <1 - - - '
Dibenzo(a,h)anthracene ’ - <1.0 <0.1 - - - <1.0 <0.1 - - - '
Fluoranthene - 3.0 41 - - - i< 1.0 <] - - -
Fluorene - 3.0 <1 - - - <1.0 <] - . .
Indeno(1,2,3-cd)pyrene - <1.0 <0.1 - - - <1.0 <0.1 - . —
Naphthalene - 5.0 <5 - - - <10 <5 - . -
Phenanthrene - 20 <1 - - - <1.0 <1 - - -
Pyrene - 3.0 <1 - . - ; <1.0 <1 - - -
1-Methylnaphthalene - 320 - - - - . 2.0 - - - .
2-Methylnaphthalene - 10.0 - - - - 120 - - - -
Total naphthalene/ 3
monomethylnaphthalenes 30 47.0 - - - - 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.
Boldface type indicates that the parameter was identified at a concentration exceeding its

respective water quality standard.
d has been p

- Indi

that no

bliched/

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

i WQCC MW-3 MW-4 H
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 |
' ! ! ;
T T |
General Chemistry . i !
Total Dissolved Solids (mg/l) ' 1,000 - ~ [ 280 ] 1,90 | 190 | - - 1,600_]
pH (s.u.) i 609 1 695 6.78 - - - | 704 6.95 - - -
Alkalinity, Bicarbonate (mg/l) ' - L 280 - - - - | 39 - - - -
Alkalinity, Carbonate (mg/1) -- <5 - - -- - 1 <5 - -- -- - !
Bromide (mg/l) - 7.8 - - -- - <5 - - - .-
Chloride (mg/l) . 250 ~ [0 T 1200 T 700 | 800 ] - 510 | 580 |
Specific Conductivity (umhos/cm} ' - 3900 - - -- -- 1800 - -- - -
Fluoride (mg/l) 1.6 1.3 - - - - 1.5 - - - -
Nitrate {mg/1) 10 <0.05 - - - - 007 - - - -
Silica, Free as SiO; (mg/l) ‘ - ! - - - ~- 23 - - - -
Sulfate (mg/l) L6000 1170 - - - - | 120 - - - -,
. ! ‘
Metals (mg/L): : ! 1
Aluminum 5 0.48 4.98 - - - ' L60 2,57 - - -
Antimony - <0.005  <0.1 - - — <0005 <01 - - -
Arsenic 0.1 0.024 <0.02 - - - < 0.005 <0.02 - - -
Barium 1 023 0.69 - - 0.09 , 021 - - 0.87
Beryllium - <0.002 <0.005 - - - 1 <0002 <0.005 - - -
Boron 0.75 0.43 0.44 - - - 1033 0.44 - -- - }
Cadmium 0.01 <0.002  <0.005 - - - <0.002 <0.005 - - -
Calcium - 470 677 - - - 27 340 - - -
Chromium 0.05 < 0.005 0.01 - - - <0.005 0.01 - - -
Cobalt 0.05 <0.005 <0.03 - - -~ <0005 <0.03 - - -
Copper 1 <0.005 <0.01 - - - t <0.005 <0.01 - - - .
Tron 1 0.79 - - <0.05 - - <0.05
Lead 0.05 . <0005 <0.05 - - - . <0005 <005 - - -
Magnesium - ! 150 148 - - 717 ¢ 62 772 - - 484
Manganese 0.2 -- - - | 0.12 - - -
Molybdenum 1 . <0005 <0.0 - - - ) <0005 <0.05 - - - |
Nickel 02 <0.0050 <0.01 - - -~ | <0.0050 <0.01 - - -
Potassium - 18 12.5 - - - ; 14 9.6 - - - I
Selenium 0.05 <0.0050 <0.02 - - - | <000s0 <0.02 - - -
Silver 0.0 <0005 003 - - — ' <0005 <0.01 - - -
Sodium - 530 395 - - - 1 230 272 - - -
Thallium ! <0.010 0.02 - - -~ ' <0010 0.03 - - -
Vanadium <0.0050 <0.05 - - ~ | 00084 <0.05 - - -
Zinc 10 <0.005 0.02 - - o 0.019 0.02 - - -
Mercury L 0.002 - <0.001 - - - b <0001 - - -
Volatile Organic Compounds (ug/L):
Benzene 10 [ 32 T 100 ] <5 <5 <s [ 16 T 120 T 43 18 [ 24 |
Ethylbenzene 750 2.1 14 <5 <5 < 15 77 <5 <5 22
Toluene 750 26 <5 <5 <5 <5 27 43 28 12 n
Xylenes (total) . 620 21 <10 <10 <10 <10 28 60 <10 <10 39.7 :
. i !
Polynuclear Aromatic Hydrocarbons (ug/L): ! X
Acenaphthene X - <2.50 <5 - - - ‘ <1.0 <5 - - - !
Acenaphthylene - <2.50 <5 - - - 1 <10 <5 - - -
Anthracene | - <0.60 <1 - - - <10 <1 - - -
Benzo(a)anthracene | - <0.02 <0.1 - - - 1 <5.0 0.12 - - - |
Benzo(a)pyrene . 0.7 <0.02 <0.1 - - - <10 <0.1 - - -- !
Benzo(b)fluoranthene - <0.02 <0.1 - - - <10 <0.1 - -- -
Benzo(ghi)perylene - <0.03 <0.1 -~ - - <1.0 <0.1 - - -
Benzo(k)fluoranthene - <0.03 <0.1 - - - <1.0 <0.1 - - -
Chrysene -~ <0.02 <1 - - - <10 <1 - - -
Dibenzo(a,h)anthracene l - <0.04 <0.1 - - - : <1.0 <0.1 - - -
Fluoranthene - <0.30 <1 - - - 3.0 1.4 - - -
Fluorene - <0.02 <1 - - - 1.0 1.2 - -- -
Indeno(1,2,3-cd)pyrene | -- <0.08 <0.1 - - - <1.0 <0.1 - - -
Naphthalene - <2.50 <5 - - -- 5.0 18.1 - - - '
Phenanthrene ! - <0.60 <1 - - - .20 1 - - - i
Pyrene ' - <030 <1 - - - ] 30 <1 - - -
1-Methylnaphthalene I - 5.30 - - - - 1170 - - - -
2-Methylnaphthalene : - "410 - - - - 1120 - - - -
Total naphthalene/ !
monomethylnaphthalenes | 30 94 - - - - 34.0 18.1 - - -
' I
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.
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 4. Historical Groundwater Analytical Results,
Marathon Qil Company, Former Bertha Barber Tank Battery, Lea County, New Mexico.

T

WQCC MW-5 X MW-6 | MW-7

Parameter Standards  12/30/98  4/9/99  T/15/99 922199  12/15/99  8/L7/99  9/22/99  12/15/99 - 8/17/99  9/22/99  12/15/99

; 1 g ,
General Chemistry
Total Dissolved Solids (mg/l) b1,000 - - [ 2,500 4700 | - 5200 | 2800 | - [ 4000
pH (s.u) . 609 6.98 6.79 - - - - - - - - -
Alkalinity, Bicarbonate (mg/l) | - 510 - - - - - - - - - -
Alkalinity, Carbonate {mg/l) - <5 - - - - - - - - - -
Bromide (mg/1) ' - 6.9 - - - - - - - - - -
Chloride (mg/h) ©250 - 860 | 1,200 | 2460 | 2,400 | 2,900 | 1,400 | 1,100 | 2,300
Specific Conductivity (umhos/cm) - 3700 - - - -- i - -- -- ! - - -
Fluoride (mg/l) 1.6 13 - - - - | <50 - - <o - -
Nitrate (mg/1) ‘ 10 <0.05 - - - - <L0 - - <10 - -
Silica, Free as SiO; (mg/1) - ‘ 25 - - - - - - - - - -
Sulfate (mg/h) 600 ' 63 - - - - 188 - - 84 - -
Metals (mg/L): |
Aluminum s 1.90 - - - o - ~ <005 - -
Antimony - <0.005 <0.1 - -- - ' - - - - - -
Arsenic 0.1 < 0005 0.05 - - i <0.02 - - <0.02 - - .
Barium 1 - - 0.14 - 0.15 0.44 -
Beryllium - <0.002  <0.005 - - - - - - - -
Boron 0.75 0.49 0.55 - - - 0.39 - - 042 - -
Cadmium 0.01 <0.002  <0.005 - - -~ . <0.005 - - | <0.005 - -
Calcium - 470 <0.5 - - - | 57 - - | 379 - -
Chromium i 005 <0.005 - - —- <001 - —- <001 - - !
Cobalt 005 <0.005  <0.03 - - ~ <002 - — | <002 - -
Copper ' 1 <0.005 0.06 - - - <0.01 - - <001 - - i
Iron 1 [120 | 4721 - - <0.05 ' <0.05 - <0.05  <0.05 - 025
Lead 0.05 <0.005 <0.05 - - - <0.05 - -, <005 - -
Magnesium i - 160 234 - - 97.1 115 - 162 102 - 157
Manganese 0.2 0.19 - - - - —- 1006 - -
Molybdenum 1 <0.005  <0.05 - - ~ <005 - -, <005 - .
Nickel ' 0.2 <0.0050  0.05 - - - <001 - —  1<001 - -
Potassium - 14 23.7 - - R 1 - - 197 - -
Selenium 0.05 0.0069  <0.02 - - ~ <002 - ~ 1003 - - !
Silver 0.05 <0.005 0.1 - - ~ <001 - ~  1<001 - -
Sodium ' - 510 455 - - ~ . 640 - —- 560 - -
Thallium , <0010 003 - - T - - - - -
Vanadium : 0.0086 031 - - - - - - - - ~-
Zine 10 ' oois 0.12 - - - 0 - ~ 1 <001 - -
Mercury 0.002 - <0.001 - - -~ 1<0.0002 - - : <0.0002 - - i
Velatile Organic Compounds (ug/L): f
Benzene 10 [ 180 T s3 [ 470 160 | 100 | <5 <5 <5 <5 <5 <
Ethylbenzene 750 41 <5 <5 <5 11 <5 <5 <5 <5 <5 IS
Toluene L750 67 <5 43 6 6 <S <5 <5 . <S <5 <5
Xylenes (total) : 620 43 <10 10 <10 <10 . <10 <10 <10 <10 <10 <10
Polynuclear Aromatic Hydrocarbons (ug/L): ‘
Acenaphthene ‘ - <10 <5 - - - 1 <S5 - - s . -
Acenaphthylene - . 2.0 <5 -- - -- | <5 -- -- 0SS - - )
Anthracene - <10 <1 - - - <1 - - <1 - -
Benzo(a)anthracene - <1.0 <0.1 - - - t <0.1 - - <0.1 - -
Benzo(a)pyrene 0.7 <1.0 <0.1 - - - | <0.1 - - <01 - - '
Benzo(b)fluoranthene - <1.0 <0.1 -- - - , <01 - - - <01 -- - |
Benzo(ghi)perylene - <1.0 <0.1 -- - - , <01 - - <0.1 - -
Benzo(k)fluoranthene - <1.0 <0.1 - - - . <0l -- - <0.1 - -
Chrysene - <10 <1 - - - o« - - <1 - -
Dibenzo(a,h)anthracene - <1.0 <0.1 - - -- <01 - - 1<0.1 - - ,
Fluoranthene : -- <1.0 <1 -- - - o< - - <1 - -
Fluorene ! - <1.0 <1 - - - < - - <] - - '
Indeno(1,2,3-cd)pyrene ' - <10 <0.1 - - - <0.1 - - <01 - -
Naphthalene ‘ -- <1.0 <5 - - - Foss - - <5 - -
Phenanthrene ' - <1.0 <1 - - - v <1 - - ! <1 - -
Pyrene ' - <1.0 <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.
Boldface type indicates that the parameter was identified at a concentration exceeding its

respective water quality standard.

WQCC

NS Well not sampled due to presence of separate-phase hydrocarbons.

Indicates that no standard has been published/parameter was not analyzed.
New Mexico Water Quality Control Commission.
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Table 4. Historical Groundwater Analytical Results, Page 4 of §
Marathon Oil Company, Former Bertha Barber Tank Battery, Lea County, New Mexico.

! ! ] !

P woce MW-8 ' MW-9 , MW-10 | MW-11 !
Parameter I Standards 8/17/99 9/22/99  12/15/99 1 8/17/99  9/22/99  12/15/99 I 8/17/99  9122/99  12/15/99 - 8/17/99  9/22/99  12/15/99

. : . ) (NS)

O 1 t
General Chemistry , B ,
Total Dissolved Solids (mg/l) 100 [ 330 ] - [ 3500 ] 2300 | - [ 2300 [ 4400 ] -- - [2300 ] - 2,800 |
pH (s.u.) . 619 - - - - - -~ ! - - -] - - -
Alkalinity, Bicarbonate (mg/1) . - - - - - - - . - -- - -- - -
Alkalinity, Carbonate (mg/l) | - - - - - - - - - - - - -
Bromide (mg/1) : - : - - - . - - - . - - - - - -
Chioride (mg/l) 250 [ 1,80 [ 190 [ 2100 | 1,100 [ 1,000 | 1,000 [ 2370 [ 2200 | - 1,020 | 1,100 [ 1,500 |
Specific Conductivity (umhos/cm) - ' - - -- - - - - - -- - - -
Fluoride (mg/1) ! 1.6 <5.0 - -~ <50 - - 1 <50 - - <5.0 - -
Nitrate (mg/1) ' 10 <10 - - <10 - - 1 <L0 - - <1.0 - -
Silica, Free as S$i0, (mg/1) - - - - . -- - - ! - - - | - - -
Sulfate (mg/1) . 600 44 - - | 97 - - . 184 - - ¢ 354 - --

! ! | . ,
Metals (mg/L): ' :
Aluminum . 5 <0.05 - - <0.05 - - 1 <005 - ~  1<005 - -
Antimony - - - - -- -- - - - - ! -- - --
Arsenic 0.1 <0.02 - - <0.02 - -- 002 - - <0.02 -- --
Barium 1 - 0.26 0.21 - 0.26 0.14 - - 0.14 - 0.16
Beryllium - - - - - - - - - - - - -
Boron 0.75 0.47 - - 0.4 - ~ 044 - ~ . 039 - -
Cadmium t001 <0.005 - -~ <0.005 - ~ | <0.005 . —~  1<0.005 - -
Calcium : - 407 - - 319 - - 575 - ~ ] 300 - -
Chromium 0.05 <0.01 - - . <0.01 - - | <0.0t - - | <0.01 - - ;
Cobalt . 005 <0.02 - —- <002 - - <002 - - <002 - -
Copper ' 1 <0.01 - - <0.01 - - ; <0.01 - - 1 <0.01 - - !
Iron 1 ) 0.8 - 0.17 0.11 - <0.05 ; 0.61 - - |<0.05 - <0.05 :
Lead 005 | <00 - ~ 1005 . —- | <005 - - l <0.05 - -
Magnesium - 151 - 13 104 - 91 | 149 - - 84.6 - 986 !
Manganese 02 - - - - o1 - - 07 - -
Molybdenum 1 <0.05 - - <0.05 - - . <0.05 - - , <0.05 - -
Nickel 02 <0.01 - - <0.01 - - 0.04 - - <00l - -
Potassium - 13.1 - - 8.4 - - o - - .95 -- -
Selenium 0.05 <0.02 - - <0.02 - - <0.02 - — ] <0.02 - -
Silver 0.05 <0.01 - - <0.01 - - <0.01 - - <0.01 . -
Sodium - 730 - - 490 - ~ 880 . ~ 460 - -
Thallium - - - - - - - - - - - -
Vanadium - - - - - - - - - : - - -
Zinc 10 <0.01 - - <0.01 - - | <0.0t - - ] <0.01 - - )
Mercury 0.002 <0.0002 - - 1 <0.0002 - - 1 <0.0002 - - 1<0.0002 - -
Volatile Organic Compounds (ug/L): . i
Benzene 10 <5 <s <5 8 <5 12000 | 2900 - l <5 <5 <
Ethylbenzene 750 <5 <5 <5 ; <5 <5 <5 . 160 800 - <5 <5 <
Toluene 750 <5 <5 <5 <5 <5 <5 1700 520 - I <5 <5 <5
Xylenes (total) 620 <10 <10 <10 <10 <10 <10 400 600 - ; <10 <10 <10

! |
Polynuclear Aromatic Hydrocarbons (ug/L): ! ‘ ]
Acenaphthene R <s - - <5 - - s - - s - -
Acenaphthylene ! - <5 - - ' <5 -- - ' <5 - - ! <5 - -
Anthracene . - <1 - -- <1 - - <1 - - : <1 - -
Benzo(a)anthracene - <0.1 - - <0.1 - - <0.1 -- - i <01 - - !
Benzo(a)pyrene 0.7 <0.1 - - to<0l - - <0.1 - - ' <01 - -
Benzo(b)fluoranthene -, <0t - -~ <0.1 - - <0.1 - - <0.1 - -
Benzo(ghi)perylene - <0.1 - - <0.1 - - <0.1 - - <0.1 - -
Benzo(k)fluoranthene - <0.1 - - <0.1 - - | <01 - - I <01 - -
Chrysene - s <1 - - ' <1 - - i <] - - | <1 - - ;
Dibenzo(a,h)anthracene - L <01 - - <0.1 - - <0 - - <o - -
Fluoranthene - <1 - - . <1 - - ! <1 - - H <1 - - ,
Fluorene - <1 - - <1 - - | <1 - - ; <1 - - .
Indeno(1,2,3-cd)pyrene - <0.1 - - <0.1 - - <0.1 - - i <01 - - ‘.
Naphthalene - ) <5 - - <5 -- - <s - - ‘ <5 - -
Phenanthrene . - ! <l - -- <1 - - 1 < - - ! - - ;
Pyrene ' - <1 - - <1 - - i <1 - - ’ <l - - |
1-MethyInaphthalene | - - - - - - ! - - - ‘ - - - !
2-Methylnaphthalene - - - - - - - - - - - -
Total naphthalene/ 1 | '
monomethylnaphthalenes 30 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.

umhos/em Micromhos per centimeter.
Indicates that the parameter was not identified above the noted laboratory detection limit.
El Boldface type indicates that the parameter was identified at a concentration exceeding its

<10

wQCC
NS

respective water quality standard.

Indicates that no standard has been published/parameter was not analyzed.
New Mexico Water Quality Control Commission.
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.

MW-12 (PZ-2) ‘

T T

| wace MW-13 (PZ-1) i Pz-3 : PZ-4
Parameter i Standards 8/17/99 9/22/99 12/15/99 - 8/17/99 9/22/99  12/15/99 ; 8/17/99  9/22/99  8/17/99  9/22/99

. \ l i
General Chemistry ) ! |
Total Dissolved Solids (mg/1) ;1000 [Czieo ] - [C730e0 ] 3500 ] - [C3500 [ 4100 | - -
pH (s.u.) o 6t09 - - - : - - - - - - -
Alkalinity, Bicarbonate {mg/1} : - - - - | - - - | - - ! - -
Alkalinity, Carbonate (mg/l) | - ! - - - | - - - - - 5 - -
Bromide (mg/1) 1 - : - - - | - - - - - - -
Chloride (mg/l) | 250 [ 4060 ] 4400 | 2400 [ 10920 T 1,600 ] 1,900 2,130 | 1,700 | 3220 | 3,300 |
Specific Conductivity (umhos/cm) ! - \ - - - ! - - - - - - -
Fluoride (mg/l) | 1.6 i <50 - - 1 <50 - -~ ] <50 - 1 <50 -
Nitrate (mg/l) | 10 <10 - - r <10 - - | <L0 - <10 -
Silica, Free as SiO; (mg/1) - ' - - - i - - - - - : - -
Sulfate (mg/1) 600 T 303 - - | 170 - - ) 124 -, 233 -
Metals (mg/L): i ' ' !
Aluminum 5 ©<0.05 - ~ <005 - - <005 —- <005 -
Antimony - - - - - - - - - - -
Arsenic 0.1 <0.02 - - <0.02 - - <0.02 - <0.02 -
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 <0.008 - ~ . <0005 - - | <0008 ~ <0005 -
Calcium - 974 - - 339 - - 524 - 852 -
Chromium 0.05 <0.0t - - <0.01 - - <001 - <0.01 -
Cobalt 0.05 <0.02 - - - ~ <002 - <002 -
Copper 1 { <0.01 - - ! <001 - -, <0.01 - <0.01 -
Iron 1 0.11 - <0.05 = <0.03 - <005 ; LI2 - <0.05 -
Lead 0.05 ' <0.05 - - . <0.05 - -} <0.05 - <005 -
Magnesium - 250 - 226 143 - 152 i 148 - | 203 -
Manganese 02 0.13 - - . 009 - - ¢ 018 - L 0.06 -
Molybdenum : 1 <0.05 - - <0.05 - - 1<005 —- <005 -
Nicke! ! 0.2 <0.01 - - 0.06 - —- <001 - | <001 -
Potassium - 18.6 - - 243 - - . 128 - 16.1 -
Selenium 0.05 <0.02 - -- <0.02 - - <0.02 - <002 -
Silver 0.05 <0.01 - - <0.01 - - <0.01 —~ <001 -
Sodium - 1540 - - 860 - - 730 - 1070 -
Thallium - - - - - - - - - -
Vanadium - - - - - - - - . - -
Zine S0 <0.01 - - <0.01 - ~ <001 ~ <001 -
Mercury + 0,002 <0.0002 - - <0.0002 - - i <0.0002 -~ 1<0.0002 -

' i H .
Volatile Organic Compounds (ug/L): ' i !
Benzene U <5 < <5 <5 <5 9 . <5 <5
Ethylbenzene .50 <5 <5 R <5 < <5 s | < <5
Toluene ! 750 <5 <5 <5 <5 <5 < <5 <5 <5 <5
Xylenes (total) . 620 <10 <10 <10 . <10 <10 <10 - <10 <10 | <10 <10

! I :
Polynuclear Aromatic Hydrocarbons (ug/L): : i
Acenaphthene ! - <5 - - . <5 - - . <5 - i <5 -
Acenaphthylene - <$ - - . <5 - - <5 - <5 -
Anthracene - <1 - - . <1 - - <1 - <1 -
Benzo(a)anthracene - <0.1 - - <0.1 - - <01 - <0.1 -
Benzo(a)pyrene 0.7 <0.1 -- -- <0.1 - - <0.1 - <0.1 -
Benzo(b)fluoranthene - <0.1 - - <0.1 - - <0.1 - <0.1 -
Benzo(ghi)perylene - <0.1 - - <0.1 - - <0.1 - <0.1 -
Benzo(k)fluoranthene - <0.1 - - <0.1 -- - <0.1 - <0.1 -
Chrysene . - <1 - - <1 - - ) <1 - | <1 -
Dibenzo(a,h)anthracene ! - <0.1 - - <0.1 - - ©o<01 - v <01 -
Fluoranthene , - <1 - - <1 - - ' <1 - ' <] -
Fluorene ' - <1 - - <1 -- - <1 - § <1 -
Indeno(1,2,3-cd)pyrene : - <0.1 - - <01 - - . <01 - <01 -
Naphthalene . - <5 - - <5 -- - <5 - <5 -
Phenanthrene ' - <1 - - <1 - - | <1 - <1 -
Pyrene - <1 - - < - - o<l - o« -
1-Methylnaphthalene - - - - - - - . - - ' - -
2-Methylnaphthalene - - - - ! - - - b - - - -
Total naphthalene/ ;
monomethylnaphthalenes ! 30 0 -- -~ 0 - - . 0 - 0 -

Notes:

mg/L  Milligrams per liter, equivalent to parts per million.
Micrograms per liter, equivalent to parts per billion.
umhos/cm Micromhos per centimeter.

ug/L

<10

Indi that the p

was not identified above the noted laboratory detection limit.

1.12 IBoldface type indicates that the parameter was identified at a concentration exceeding its

respective water quality standard.
that no dard has been p

Tnd;

Bliched/

‘parameter was not analyzed.

WQCC New Mexico Water Quality Control Commission.
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 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-1 12/14/99 3561.20 36.03 0.03 3525.19
09/22/99 3561.20 35.79 sheen 3525.41
08/27/99 3561.20 35.66 0.02 3525.55
07/16/99 3561.20 35.48 0.005 3525.72
03/31/99 3561.20 35.82 0.05 3525.42
12/30/98 3561.20 35.83 0 3525.37
MW-2 12/14/99 3561.69 36.62 0 3525.07
09/22/99 3561.69 36.27 0 3525.42
08/27/99 3561.69 36.13 0.01 3525.57
07/16/99 3561.69 35.95 0 3525.74
03/31/99 3561.69 36.33 0 3525.36
12/30/98 3561.69 36.34 0 3525.35
MW-3 12/14/99 3563.00 38.10 0 3524.90
09/22/99 3563.00 37.59 0 3525.41
08/27/99 3563.00 37.48 0 3525.52
07/16/99 3563.00 37.31 0 3525.69
03/31/99 3563.00 37.67 0 3525.33
12/30/98 3563.00 37.65 0 3525.35
MW-4 12/14/99 3563.01 37.85 0 3525.16
09/22/99 3563.01 37.57 0 3525.44
08/27/99 3563.01 37.46 0 3525.55
07/16/99 3563.01 37.28 0 3525.73
03/31/99 3563.01 37.66 0 3525.35
12/30/98 3563.01 37.66 0 3525.35
MW-5 12/14/99 3561.10 35.95 0 3525.15
09/22/99 3561.10 35.68 0 3525.42
08/27/99 3561.10 35.56 0 3525.54
07/16/99 3561.10 35.38 0 3525.72
03/31/99 3561.10 35.75 0 3525.35
12/30/98 3561.10 35.73 0 3525.37
MW-6 12/14/99 3561.25 36.10 0 3525.15
09/22/99 3561.25 35.75 0 3525.50
_ 08/27/99 3561.25 35.69 0 3525.56
MW-7 12/14/99 3562.44 37.51 0 3524.93
09/22/99 3562.44 38.20 0 3524.24
08/27/99 3562.44 38.15 0 3524.29
MW-8 12/14/99 3561.39 36.44 0 352495
09/22/99 3561.39 37.26 0 3524.13
0 3524.18

08/27/99 3561.39 37.21

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 S. Historical Fluid Level Data, December 1998 - December 1999
Marathon Qil 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
7 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 352548
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
1 198 37E 31 111 3/14/58 -- DOM W.C.Byrd
2 198 37E 31 111 2/9/62 -- DOM W.C.Byrd
3 198 37E 31 224 10/18/51 - DOM  Guif Oil Corp.
4 198 37E 31 24 10/12/88 - STK  Jimmy B. Cooper
5 198 37E 31 240 11/21/63 - DOM C.R.Jordan
6 198 37E 31 240 3/22/65 -- DOM C.R. Jordan
7 198 37E 31 240 4/1/69 -- DOM C.R.Jordan
8 198 37E 31 244 12/11/63 - IRR  C.R.Jordan
9 198 37E 31 334 12/18/70 - OWD  Moran Oil Prod.
10 19S 37E 31 414 10/18/51 -- NOT  Gulf Oil Corp.
11 195 37E 31 420 4/1/63 -- NOT C.R. Jordan
12 198 37E 31 440 3/28/63 -- NOT C.R.Jordan
13 198 37E 32 31440 10/23/79 224 DOM -
14 198 37E 32 411343 10/25/79 260 DOM --
15 198 37E 32 411343 11/7/84 134 DOM -
16 19S 37E 32 41322 10/23/79 226 IRR --
17 198 37E 32 41322 9/20/84 235 IRR --
18 198 37E 32 110 1/14/65 -- NOT  Alton Roberts
19 198 37E 32 110 3/26/69 -- DOM  Vernon Clark
20 198 37E 32 200 5/22/59 - DOM A.G. Watson
21 19S 37E 32 212 12/14/56 -- DOM  Monument Methodist
22 19§ 37E 32 220 2/20/62 - DOM  Jimmie Cooper
23 19S 37E 32 220 4/29/65 -- MUN  Monument Water Users Coop.
24 198 37E 32 240 5/1/25 -- IRR  E.A. Andersen
25 198 37E 32 300 2/19/63 - STK  J.D. Barber
26 198 37E 32 400 7/24/58 - DOM  Robert L. Pate
27 19S 37E 32 410 1/14/53 -- NOT V.F. Collins
28 198 37E 32 410 5/2/63 -- NOT  Edwin Johnston
29 198 37E 32 410 5/28/74 -- NOT  Edwin Johnston
30 198 37E 32 411 11/10/76 -- IRR  Edwin Johnston
31 198 37E 32 443 10/18/51 -- NOT  Gulf Qil Corp.
32 198 37E 33 1 6/6/85 -- DOM  Darel Taylor
33 198 37E 33 1 4/27/94 -- DOM  Elmer Morrow
34 198 37E 33 210 4/16/71 -- CCS  Northern Natural Gas
35 198 37E 33 300 4/1/60 -- DOM  M.D. Tilley
36 198 37E 33 300 2/10/62 -- DOM  James A. Colbert
37 198 37E 33 300 2/13/62 -- DOM  Vernon Clark
38 198 37E 33 300 7/1/62 - DOM L.A. Welch
39 195 37E 33 330 9/8/58 - DOM  J.A. Hammer
40 198 37E 33 330 2/21/62 -- DOM  Buddy Adams
41 198 37E 33 330 2/21/62 - DOM E.D. Barnes
42 198 37E 33 330 3/14/62 -- DOM  Roscoe Rogers
43 198 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  Qil well drilling (temporary)
IRR  Irrigation
MUN  Municipal
mg/L  Milligrams per liter

Information not available
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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 ER. Glenn
45 198 37E 33 331 2/21/62 - DOM  Bill A. Hammer
- 46 19S 37E 33 333 1/26/53 -- STK  Clyde Spears
47 208 37E 4 11 4/10/89 -- STK  Jimmie Cooper
48 208 37E 4 11114 4/2/55 425 DOM -
49 208 37E 4 11114 9/9/58 325 NOT -
50 20S 37E 4 11114 4/2/84 450 DOM --
51 208 37E 4 221321 4/22/55 Sl DOM -
52 208 37E 4 221321 9/9/58 47 DOM -
53 20S 37E 4 221321 7/14/77 106 DOM --
54 208 37E 4 221321 10/23/79 214 STK --
55 208 37E 4 221321 2/6/85 81 DOM --
56 208 37E 5 22144 11/29/79 258 DOM --
57 208 37E 5 22144 9/26/84 314 DOM --
58 208 37E 5 22144 6/19/90 315 DOM --
59 208 37E 5 22144 10/17/95 286 - DOM -
60 208 37E 5 130 5/27/52 - OWD  Marathon Oil Co.
61 208 37E 5 222 1/8/86 - DOM  Davis Dolores Nash
62 208 37E S 230 2/11/54 - OWD  The Texas Co.
63 208 37E 5 230 8/6/64 -- NOT  Cooper Bros.
64 208 37E 5 331 9/19/52 -- OWD  Exploration Drg. Co.
65 208 37E 5 333 3/10/54 - OWD  Amerada Petro Corp.
66 208 37E 5 333 3/15/54 -- OWD  Amerada Petro Corp.
67 208 37E 5 340 3/23/53 - OWD  Moran Oil Prod.
68 208 37E 6 140 3/12/58 -- OWD  The Texas Co.
69 208 37E 6 233 3/7/55 - OWD  Amerada Petro Corp.
70 208 37E 6 3423 11/27/53 - OWD  Moran Dirilling Co.
71 208 37E 6 414 6/20/51 - OWD  Gulf Oil Corp.
72 208 37E 6 414 7/14/52 - NOT  Gulf Gil Corp.
73 208 37E 6 423 3/31/61 - OWD  Gulf Oil Corp.
74 208 37E 6 434 3/14/54 -- OWD  Amerada Petro Corp.
75 208 37E 7 210 1/15/54 -- OWD  Moran Qil Prod.
76 208 37E 7 230 4/21/54 -- OWD  Moran Oil Prod.
77 208 37E 7 310 8/7/61 - NOT  Mrs. Tommie Cooper
78 208 37E 7 24331 11/9/79 1248 STK -
79 208 37E 7 24331 2/13/85 2680 STK --
80 208 37E 8 130 7/9/53 -- OWD  Sinclair Oil & Gas
81 208 37E 8 144 2/17/54 - OWD  Moran Qil Prod.
82 208 37E 8 222 4/3/53 - OWD  Gackle Drg. Co.
83 208 37E 8 230 10/8/76 -- IRR  Jimmy Cooper
84 208 37E 8 231 7/29/53 - OWD  Gulf Oil Corp.
85 208 37E 8 2441 5/17/78 -- DOM  Jimmy Cooper
86 208 37E 8 320 10/8/76 -- IRR  Jimmy Cooper
87 208 37E 8 321 1/21/54 -- OWD  Amerada Petro Corp.
88 208 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 driiling (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)
89 208 37E 8 4114 10/8/76 -- DOM  Jimmy Cooper
90 208 37E 8 42 1936 -- DOM  Jimmy Cooper
91 208 37E 8 42 11/26/84 - DOM  Jimmy Cooper
92 208 37E 8 42 1936 .- NOT  Jimmy Cooper
93 208 37E 8 42 11/26/84 -- NOT  Jimmy Cooper
94 208 37E 8 4224 10/8/76 - DOM  Jimmy Cooper
95 208 37E 8 423223 10/25/79 520 DOM -
96 208 37E 8 423223 9/24/84 886 STK --
97 208 37E 8 423223 4/14/90 780 STK -
Downgradient
98 208 37E 4 341 1948 - DOM  Elsie M. Reeves, et al
99 208 37E 5 430 7/9/53 - DOM  Elsie M. Reeves, et al
100 208 37E 8 244124 11/29/79 868 SRO -
101 208 37E 9 110 5/4/35 -- NOT Lea County Water
102 20S 37E 9 110 5/4/35 -- NOT Lea County Water
103 208 37E 9 110 5/4/35 -- NOT  Lea County Water
104 208 37E 9 110 5/4/35 -- NOT  Lea County Water
105 208 37E 9 110 5/4/35 -- NOT  Lea County Water
106 208 37E 9 110 5/4/35 -- NOT Lea County Water
107 208 37E 9 112122 11/29/79 176 STK --
108 208 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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Appendix A
Boring Logs




£ 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 bls) (ppm)

2 0 Dry Very fine grained red-yellow sand.
4 0 Dry
6 0 Dry Pink, sz;ndy 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:
Client:
Boring No.

Depth PID
(ftbls)  (ppm)

2 0
4 0
6 0
8 0
10 0
12 0
14 0
16 0
18 0
20 0
22 0
24 0
26 0
28 0
30 0
32 0
34 0

Total depth = 50 feet

Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry

Wet

8/5/99 By: DM
Marathon Qil Company Site: Former Bertha Barber Tank Battery
PZ-2 Driller:  Rhino

Moisture Description

Red-yellow sand. Loose.

Light pink, sandy caliche. Very chalky.

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

Light pink, sandy caliche with red sand interbedded.
Light pink sandstone.

Sandy caliche.

Light pink, sandy caliche with red sand.

Very hard caliche and pale brown dolomite.




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
(ftbls)  (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 calfche.
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 Qil Company Site: Former Bertha Barber Tank Battery
Boring No. PZ-4 Driller:  Rhino

Depth PID Moisture Description
(ftbls)  (ppm)

2 0 Dry Loose, very fine gréined red-yellow sand.
4 0 Dry Very sandy, light pink caliche.

6 0 Dry

8 0 Dry Loose, very fine grained pale brown sand. Some caliche.
10 0 Dry

12 0 Dry

14 0 Dry

16 0 Dry Sandy caliche.

18 0 Dry

20 0 Dry

22 0 Dry Red-yellow silty sand. Some caliche.

24 0 Dry

26 0 Dry Red-yellow silty sand. Some caliche.

28 0 Dry

30 0 Dry

32 0 Dry

34 0 Wet




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

(ftbls)  (ppm)

2 0
4 0
6 0
8 0
10 0
12 0
14 0
16 0
18 0
20 0
22 0
24 0
26 0
28 0.3
30 0.3
32 0.2
34 0.5
36 0

Total depth - 50 feet

Damp
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry

Damp

Damp

Damp

Damp
Wet

Wet

Description

Loose, very fine grained red-gray sand.
Pale brown sand, trce of caliche.
Soft, buff colored caliche. Very sandy.

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

Light pink sandy caliche.

Very hard, sandy caliche.

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

Pink, silty, sandy caliche. Slightly plastic. Limestone nodules.

Pink, silty, sandy caliche. Slightly plastic. Limestone nodules.

Moderately to highly plastic.

Trace gravel.

Pink, silty, sandy caliche. Slightly plastic. Limestone nodules.

Moderately to highly plastic.




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 bls) (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 43 Dry

32 26 Damp

34 8600 Damp

36 Wet

Total Depth = 50 feet




BORING LOG

Date:

Client:

Boring No.

Depth PID
(ftbls)  (ppm)

2 0
4 0
6 0
8 0
10 0
12 0
14 0
16
18
20 0.2
22
24
26 0.5
28 1.4
30 3
32
34 135

Total depth = 50 feet

8/4/99 By: DM '
Marathon Oil Company Site: Former Bertha Barber Tank Battery
MW-8 Driller:  Rhino
Moisture Description
Dry Loose, very fine to fine grained light brown sand.
Dry Pale yellow sandy, silty caliche.
Dry Loose, very fine grained pale brown sand. Some caliche.
Dry
Damp  Loose, very fine grained yellow sand. Some caliche.
Dry
Dry Loose, very fine grained yellow sand. Some caliche.
Dry Loose, very fine grained yellow sand. Some caliche.
Dry
Damp  Loose, very fine grained brown sand.
Dry
Dry Pale brown sandyl caliche.
Dry Pale brown sandy caliche.
Dry Pale brown sandy caliche. Some limestone nodules.
Dry
Damp
Wet Dark gray staining, odor.




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 bls) (ppm)

2 0 Dry Loose, yellow-red sénd.

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:

Boring No. MW-10 Driller: Rhino

Depth PID Moisture
(ftbls)  (ppm)

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 1.5 Dry
22 1.6 Dry
24 121 Dry
26 24 Dry
28 150 Dry
30 32 Dry
32 28 Damp
34 370 Wet
Total depth =

Description

Loose, very fine grained red-yellow sand.

Very sandy pinkish-white caliche.

Pink caliche with red-yellow sands interbedded.

Pink caliche with red-yellow sands interbedded.

Former Bertha Barber Tank Battery

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

Pale brown sandy caliche.

Pale brown sand with caliche. Odor.

Pink sand with caliche. Odor.




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
(ftbls)  (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. Some caliche.
26 0 Dry

28 0 Dry

30 0 Dry

32 0 Dry

34 0 Wet Pinkish-white calich with some sand.




Appendix B

Soil Delineation Laboratory Analytical
Report




CO LAB CORE LABORATORIES

6@ ‘6/18'{ 79

Signature Date

Name: Les Arnold 2400 Cumberland Drive

Valparaiso, IN 46383
Title: Laboratory Manager

PHONE: 219-464-2389
FAX..: 219-462-2953

The anatytical resulls, opiruons or interprelations contained in this report are based upon iformation and materal Supplied by the client for whose exciusive and confidential use this report has been made. The analytical results, opinoNS O¢ Interpreta tions

exoressed represent the best judgment of Core Laboratoras. Core Laboratones. however. makes rio warranty or representaton, express or implied. of any type. and expressly disclaims same as (o the

oroper or of

any Od. gas, coal or other muneral, property, weli or 53nd in COnNection with which such report is used or reted upon for any reason whatsoever. This report shatl not be reproduced. In whole or In part, without the written approval of Core Laboratones,




l .
i CO LAB CORE LABORATORIES
i
i Job Number.: 908924 Project Number.........: 96000703
I Customer...: Marathon 0il Company Customer Projgct_ID....:
Attn....... : Mr. Paul Peacock Project Description....: MOC - Bertha Barber
i
908924-1 MW-6 (28-30) Solid 08/03/1999 13:15 08/10/1999 12:00
I 908924-2 MW-7 (32-34) . Solid 08/03/1999 17:40 08/10/1999 12:00
i 908924-3 MW-8 (32-34) : Solid . 08/04/1999 13:50 08/10/1999 12:00
. 908924 -4 MW-9 (30-32) Solid 08/04/1999 15:30 08/10/1999 12:00
908924 -5 MW-10 (32-34) Solid 08/05/1999 10:00 0871071999 12:00
l 908924-6 MW-11 (28-30) Solid 08/05/1999 18:45 0871071999 12:00
908924-7 TPZ (30-32) solid 08/05/1999 15:20 08/10/1999 12:00
' 908924 -8 PZ-2 (32-34) Solid 08/06/1999 11:00 08/10/1999 12:00
908924-9 P2-3 (32-34) Sotid 08/06/1999 15:45 08/10/1999 » 12:00
I 908924-10 TRIP BLANK Water 08/10/1999 12:03
i
i
i
!
i
i
i
Page 1

The analytical resuits, opinions or interpretations contained n this report are based upon information and matenal suppied by the client for whose exclusive and contidential usa s report has been made. The analytical results, opinions or nterpreta tions.

expressed ropresent the best judgment of Core Laboratories. Core Laboratones, however. makes no Warranty or representation, express or implied. of any type, and expressiy cisclaims same as to the Proper or ol

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

LABORATORY
Job Number: 908924

TEST

RESULTS
Date: 08/18/99

Customer Sample ID: MW-6 (28-30)

Date Sampled...... : 08/03/1999
Time Sampled...... : 13:15
Sample Matrix.....: Solid

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

EPA 80158 Diesal Range Organics (GC/FID)

Diesel Range Organics, Soltid

EPA 80218 BTEX

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

EPA 8015B Gasol ine Range Organics (GC/FID)

Gasoline Range Organics, Solid

10.0 mg/Kg 08/13/99| jdb

5.0 ug/Kg 08/16/99 [weh
5.0 ug/Kg 08/16/99 | weh
5.0 ug/Kg 08/16/99 | weh
0.0 ug/Kg 08/16/99|weh
5.0 ug/Kg 08/16/99{weh

1.0 mg/Kg 08/11/99!rjm

Page 2

The anatytical resuils, opmions or interpretations contaned in this report are based upon information and matenat suppiied by the ciient for whose exclusive and confidential use this feport has been made. The analytical resuits, opirions or interpreta tions.

expressed represent the best judgment of Cora Laboratones. Core Laboratones, however. makes No warranty or reprasentation, exprass of implied, ol any type, and expressly disclaims same as to the

proper or fi of

any oil. gas, coal or other mineral, property, weli o $and In CONNECton with which SUch report is used of relied upon for any reason whatsoever, This repoart shall Not be reproduced. in whole or In part, without the writen approval of Core Laboratones.
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CORE LABORATORIES

Job Number: 908924

LABORATORY

TEST

RES

UL TS

Date: 08/18/99

Customer Sample ID: MW-7 (32-34)

Date Sampled......: 08/03/1999
Time Sampled......: 17:40
Sample Matrix.....: Solid

Laboratory Sample ID: 908924-2
Date Received.......: 08/10/1999

Time Received.......: 12:00

EPA 80218 BTEX

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

EPA 80158 Diesal Range Organics (GC/FID)
Diesel Range Organics, Solid

EPA 8015B Gasoline Range Organics (GC/FID)
Gasoline Range Organics, Solid

ND

21

110

60
500
350

75

10.0 mg/Kg
50 ug/Kg
50 ug/Kg
50 ug/Kg
100 ug/Kg
50 ug/Kg
20 mg/Kg

08/13/99

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

08/13/99

jdb

weh
weh
weh
weh
weh

weh

Page 3

expressed reprosent the best judgment of Core Laboratories. Core Laboratones, however, makes no warrenty or representation, express or imoliad, ot any type, and expressly disclaims same as 1o the proper

The analytical rasults. opimvons or interpretations contained in this report are based upon information and Mmatenal supplied by the client for whose exclusive and confidential use this report has been made. The analytical resuts. oDinions Or interpreta tions

or

of

any o, gas, coal or Other mineral, property. well or 38nd 1 connechon with which such report is used or refied upon for any reason whatsoever. This report shall not be reproduced, in whole of in part. without the written aporoval of Core Laboratones.




RELAB CORE LABORATORIES

The analytical resulls. opinions or intevpretations cortained in this repon are based upon information and matenal supplied by the client for whose axclusive and confidential use this raport has been made. The analyticat results. opinions or interpreta tions.

expressed represent the best judgment of Core Laboratonas. Core Laboratones, however, makas no warranty of representation. express or imphed. of any type, and exprassly disclamng same as (o the

proper or of
any oil. gas, coal or other mineral, property, well O $and in connection with which such repon 1S used or reled upon for any reason whatsoever. This report shall not be reproduced, in whaie or in part, without the writien epproval of Core Laboratones.

LABORATORY TEST RESULTS
Job Number: 908924 Date: 08/18/99
Customer Sample ID: MW-8 (32-34) YLaboratory Sample ID: 908924-3
Date Sampled......: 08/04/1999 Date Received.......: 08/10/1999
Time Sampled......: 13:50 ) Time Received.......: 12:00
Sample Matrix.....: Solid
EPA 80158 Diesal Range Organics (GC/FID)
Diesel Range Organics, Solid ND 10.0 mg/Kg 08/13/99| jdb
l EPA 80218  |BTEX
Benzene, Solid ND 5.0 ug/Kg 08/16/99 | weh
Ethylbenzene, Solid 16 5.0 ug/Kg 08/16/99 {weh
Toluene, Solid 85 5.0 ug/Kg 08/16/99 | weh
m&p-Xylenes, Solid 66 10.0 ug/Kg 08/16/99 | weh
o-Xylene, Solid 39 5.0 ug/Kg 08/16/99 | weh
EPA 80158 Gasol ine Range Organics (GC/FID)
l Gasol ine Range Organics, Solid <1.0 . 1.0 mg/Kg 08/11/99{r jm
I Page &
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CORE LABORATORIES

LABORATORY

Job Number: 908924

RESULTS

Date: 08/18/99

Customer Sampie ID: MW-9 (30-32)

Date Sampled......: 08/04/1999
Time Sampled......: 15:30
Sample Matrix.....: Solid

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

EPA 80158 Diesal Range Organics (GC/FID)
Diesel Range Organics, Solid 10.0 mg/Kg jdb
EPA 80218 BTEX
Benzene, Solid 5.0 ug/Kg weh
Ethylbenzene, Solid 5.0 ug/Kg weh
Totuene, Solid 5.0 ug/Kg weh
m&p-Xylenes, Solid 10.0 ug/Kg weh
o-Xylene, Solid 5.0 ug/Kg weh
EPA 80158 Gasoline Range Organics (GC/FID)
Gasoline Range Organics, Solid 1.0 mg/Kg rim

The anatylical resuits, opinions or interpretations contamed in this rénon are based upon information and matenal suppiied by the client for whosa exctusive and confidential use this report has been made. The analytical results, opinions or nterpreta tions.

expressed represent the best judgment of Core Laboratories. Core Laboratones, however, makes no warranty or representation, express o implied, of any typa, and expressly disclaims same as to the

any od. gas, coal o other mmneral, property. well or $and in connection with which such report is used or retied upon (or any reason whatsoever. This repont shall not be reproduced. in whole or in part, without the wntten approval of Core Laboratories.

proper

or




C() LAB . CORE LABORATORIES

LABORATORY TEST RESULTS
Job Number: 908924 Date: 08/18/99

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.....: Solid

The analytical resulls, opinions or interpretations contaned 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 of interpreta tions

expressed represent the best judgmem of Core Laboratones. Core Laboratones. however, makes no warranty of representabon, express or imptied, of any type. and expressly disclams same as 1o the proper ar of

any oil, gas. coal or other mineral, property, well or $and in connection with which such report 18 used or reiied upon for any reason whatsoever. This repont shall not be reproduced. in whole or 1n part. without the writien approval of Core Laboratories.

EPA 8015B Diesal Range Organics (GC/FID)
l Diesel Range Organics, Solid ‘IND 10.0 mg/Kg 08/13/99| jdb
EPA 80218 BTEX
Benzene, Solid ND 5.0 ug/Kg 08/16/99 | weh
Ethylbenzene, Solid ND 5.0 ug/Kg 08/16/99|weh
Toluene, Solid ND 5.0 ug/Kg 08/16/99{weh
m&p-Xylenes, Solid ND 10.0 ug/Kg 08/16/99|weh
o-Xylene, Solid ND 5.0 ug/Kg 08/16/99|weh
EPA 80158 Gasoline Range Organics (GC/FID)
I Gasoline Range Organics, Solid <1.0 1.0 mg/Kg 08/11/99|rjm
' Page 6




C() LAB CORE LABORATORIES

The anatytical resuits, opinions or interpretations contamned in this report are based upon information and matenal supplied by tha client for whose exclusive and confidential use this report has been made. The analytical resuils. opivions or interpreta tions

expressed represent the best judgment of Core Laboratories. Core Laboratories, however, makes no warranty of representation, express or implied, of any type. and expressly disclams same as 10 the proper or of

l LABORATORY TEST RESULTS
Job Number: 908924 Date: 08/18/99
Customer Sample ID: MW-11 (28-30) Laboratory Sample ID: 908924-6
Date Sampled...... : 08/05/1999 Date Received.......: 08/10/1999
I Time Sampled......: 18:45 Time Received.......: 12:00
Sample Matrix.....: Solid
EPA 8015B Diesal Range Organics (GC/FID)
Diesel Range Organics, Solid ‘IND 10.0 mg/Kg 08/13/99| jdb
l EPA 8021B BTEX
Benzene, Solid ND 5.0 ug/Kg 08/16/99|weh
Ethylbenzene, Solid ND 5.0 ug/Kg 08/16/99 |weh
Toluene, Solid ND 5.0 ug/Kg 08/16/99 |weh
m&p-Xylenes, Solid ND 10.0 ug/Kg 08/16/99 | weh
o-Xylene, Solid ND 5.0 ug/Kg 08/16/99|weh
EPA 80158 Gasoline Range Organics (GC/FID)
l Gasoline Range Organics, Solid ND 1.0 mg/Kg 08/11/99|rjm
' Page 7

any oil, gas, coal or other mineral. property, welt or 5and N CONNECHON wilh which SUCh report is used or relied LDON for any reason whatsoever. This report shall not be reproduced, in whole or in part, without the wnitten approval of Core Laboratonas.
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CORE LABORATORIES

LABORATORY
Job Number: 908924

TEST RESULTS
Date: 08/18/99

Customer Sample ID: TPZ (30-32)

Date Sampled......: 08/05/1999
Time Sampled...... : 15:20
Sample Matrix.....: Solid

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

EPA 8015B

EPA 8021B

EPA 80158

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)
Gasol ine Range Organics, Solid

‘IND 10.0 mg/Kg
ND 5.0 ug/Kg
ND 5.0 ug/Kg
ND 5.0 ug/Kg
ND 10.0 ug/Kg
ND 5.0 ug/Kg
<1.0 1.0 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

Page 8

The analyticai results, opinions oOr inlerpretations contained in this report are based upen mformation and material supplied by the client for whose exclusive and confidential use this report has bean made. Tha analytical results, opinions or interpreta tions

#xpressed represen! the best judgment of Core Laboratories. Core Laboratories, however, makes no warranty or representation, exprass or impled, of any type, and expressly disclaims same as to the i proper

or ot

any od, gas, coal or other mineral, properly, wetl or sand In CoNNecton with which such report is used of relied Upon for any reason whatsoever. This report shall NOt be reproduced, in whole or in part, without the written approval of Core Laboratones.
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CORE LABORATORIES

LABORATORY
Job Number: 908924

TEST

RESULTS

Date: 08/18/99

Customer Sample ID: PZ-2 (32-34)
Date Sampled...... : 0870671999
Time Sampled......: 11:00
Sample Matrix.....: Solid

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

EPA 80158

EPA 80218

EPA 80158

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

10.0 mg/Kg 08/13/99| jdb
5.0 ug/Kg 08/16/99weh
5.0 ug/Kg 08/16/99|weh
5.0 ug/Kg 08/16/99 | weh
10.0 ug/Kg 08/16/99 | weh
5.0 ug/Kg 08/16/99| weh
1.0 mg/Kg 08/11/99|rjm

Page 9

The analytical resulls. OpINIONS or interpretations contained i this report are based upon intormation and matenat supplied Dy tha chent 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. Core Laboratories, however, makes no warranty or reprasentation, express or impkad. of any type. and expressty disclaims same as to the

proper or of

¢ @ny od. gas, coal or ather Mineral, property, well or sand i connection with wiuCh SUCh report iS USed or reileq upon for any reason whatsoever. This report shall not be reproduced. in whole or in part, without the wnitten approval of Core Laboratories.
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CORE LABORATORIES

LABORATORY
Job Number: 908924

TEST

RESULTS
Date: 08/18/99

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

EPA 80158

EPA 8021B

EPA 80158

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

10.0 mg/Kg

0 ug/Kg
0 ug/Kg
0 ug/Kg
0 ug/Kg
0 ug/Kg

1.0 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

rim

The analytical results,

exprassed represent the best judgmant of Core Laboratones. Core Laboratones, however. makes no warranty or representation. express or implied, of any type, and expressly disctaims same as to the

Page 10

OpInions of interpretations contained in this report are based upon information and material supphied by the chent tor whoss exclusive and confidential use this report has been made. The anaiyhical results, opinions of interpreta tons

proper

of

any oil, gas, coal or other minerai, property, well or $and in ConNeCtion with which such réport 1S used o ralied upon for any reason whatsoever. This r8pont shall not be reproduced. in whole of in parn. without the written approval of Core Laboratones.




l LABORATORY TEST RESULTS
Job Number: 908924 Date: 08/18/99
Customer Sample ID: TRIP BLANK Laboratory Sample ID: 908924-10
Date Sampled......: Date Received....... : 08/10/1999
l Time Sampled......: Time Received....... 1 12:03
Sample Matrix.....: Water
EPA 80218 BTEX
Benzene ‘IND 5.0 ug/L 08/17/99 | weh
l Ethylbenzene ND 5.0 ug/L 08/17/99 |weh
Toluene ND 5.0 ug/L 08/17/99 |weh
m&p-Xylenes ND 10.0 ug/L 08/17/99 {weh
l o-Xylene ND 5.0 ug/L 08/17/99|weh
' pPage 11
The analytical restits. opuons or interpretations contaned in this report are based upon mlo'rmauon and material supplied by the cliant for whose exclusive and confidentiai use Inis report has been made. The analytical resuits, opimions of interpreta tions
exorassed reprasent the best judgment of Care Laboratonies. Core Laboratones, however, makes ng warranty or representation, express or imphed, of any type, and expressly Jisclaims same as to the proper or ol
any oil. gas, coal or other mineral, praperty, well or sand m connection with which such repart 1S used of relied Upon for any reason whatsosver. This r8pon shall not be reproduced. in whols or in part, without the written approval of Core Laboratories.




RELAB , CORE LABORATORIES

CONTROL RESULTS
Report Date.: 08/18/99

QC Type Description Reag. Code Lab ID Dilution Factor Date Time
Test Method........ : EPA 80158 Batch...veeunrnn.t 44859 Analyst...: jdb
Method Description.: Diesal Range Organics (GC/FID) Units

QUALITY
Job Number.: 908924

Parameter/Test Description GC Result QC Result True Value Orig. Value Calc. Result * Limits
‘ Diesel Range Organics ND '
Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits
l Diesel Range Organics 438.51

500 87.7 % 55-131

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

500 ND 92.7 % 55-131

Diesel Range Organics 463.55

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 -i 55-131
9.2 R 20
Test Method....... .: EPA 80218 Batche.eeeennns.. T 44913 Analyst...: weh
Method Description.: BTEX UnNitSeecansanas .ea3 Ug/L

Parameter/Test Description QC Result QC Result True Value orig. Value Calc. Result * Limits
Benzene 46.963 50 93.9 % 70-130
Ethylbenzene 48.41 50 96.8 % 70-130
Toluene 47.20 50 9.4 % 70-130
m&p-Xylenes 97.89 100 97.9 % 70-130
o-Xylene 48.32 50 96.6 % 70-130

‘ |
\

Parameter/Test Description QC Result QC Result True Value Orig. value Calc. Result * Limits
Benzene ND .
Ethylbenzene ND
Toluene ND
mé&p-Xylenes ND
o-Xylene ND

Page 12
*  %=% REC, R=RPD, A=ABS Diff., D=% Diff.
The analyticat resutls. opmions or interpretations contained in this report are based upon mformation and material supphied by the chient for whose exclusive and confidential use this report has been made. The analytical results, opinions o interpreta tions

N expressed represent Ihe best judgment of Core Laboratories. Core Laboratones. however, makes no warvanty Of representation, express or implied, of any type, and expressly disclaims same as to the

any o, gas, coat or other mineral, property. wefl or sand in connection with which SuCh report is used of reiied upon for any reason whatsosver. This repon shail not be reproduced. in whoie or in part, without the written approval of Core Laboratones.

proper or of




C() LAB CORE LABORATORIES

QUALITY CONTROL RESULTS

Job Number.: 908924 Report Date.: 08/18/99

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

Parameter/Test Description QC Result QC Result True Value Orig. 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
m&p-Xylenes 81.26 ) 100 ND 81.3 % 79-113
o-Xylene 39.49 50 ND 79.0 % 77-114

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

Benzene 40.885 39.274 50 ND 81.8 % T70-119
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

mi&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

Parameter/Test Description QC Result QC Result True Vatue Orig. 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 Batch.

........ oee.2 46930 Analyst...: weh
Method Description.: BTEX :

Parameter/Test Description QC Result QC Result True Value Orig. 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 Diff., D=% Diff.
The anaiytical resuits, opmions of Interpretations contained in this report are based upon INtarmalion and matenal supplied by the client for whose exciusive and confidential use this report has been made. The analytical results, opinions or Interpreta tions

axpressed represent the best judgment of Core Laboralories. Cora Laboralones. however. makes no warranty or representation, express or impiied. of any type. and expressly disclaims same as to the

proper or ot
any oil, gas, coal or other mineral, property, well or 5and in CoNNECON with witich SUCH report is used or relied LPON for any raason whatsogver. This report shall not be reproduced., in whols of in part, without the written approval of Cors Laboratones.
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CORE LABORATORIES

Job Number.: 908924

QUALITY CONTROL

RESULTS
Report Date.: 08/18/99

QC Type

Description

Reag. Code

Lab ID Dilution Factor D

ate Time

Parameter/Test Description

QC Result QC Result

True Value orig. vValue Calc. Result * Limits
Benzene ND
Ethylbenzene ND
Toluene ND
m&p-Xylenes ND
o-Xylene ND

Parameter/Test Description

QC Resutt 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 80158 Batch....oens RPN 44731 Analyst...: rjm

Method Description.: Gasoline Range Organics (GC/FID) Units..c.oeeen sesses Mg/L

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

Parameter/Test Description

QC Result QC Result

True Value Orig. Value Calc. Result

* Limits

Gasoline

Range Organics

0.277

Parameter/Test Description

Result QC Result

True Value Orig. value

Calc. Result

* Limits

Gasoline

Range Organics

4.449

5.0 0.027 88.4

%  55-123

parameter/Test Description

QC Result QC Result True Value Orig. value Calc. Result * Limits
Gasoline Range Organics 4.636 4449 5.0 0.027 92.2 -% 55-123
4.1 R 20
Page 14

expressed represeni the best juagment of Core Labaratonies. Core Laboratones, however, makes no warranty of repressniaton, express of imphed, of 2ny type, and expressly disclaims same as 0 the

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

The analytical results. apmons or interpretations coniamed in this reéport are based upon nformation and matenal supplied by the clignt for whose exclusive and confidential use this report has besn made. The gnatytical results, opinions or interpreta tions

praper or

of

any Od, gas, Goal Or othar mineral, Property, well or sand in Connechon with which such report 1S used Or relied UPON 1or any reason whatsoever. This report shalt not be reproduced. in whole Of in part, without the written 2pproval of Cora Laboratories.




CO LAB CORE LABORATORIES

QUALITY CONTROL RESULTS
Job Number.: 908924

I QC Type Description '

Report Date.: 08/18/99

Reag. Code Lab ID Dilution Factor Date Time
Test Method........ : EPA 80158. Batch.....eccuee..: 44788 Analyst...: weh
Method Description.: Gasoline Range Organics (GC/FID) Units...oaneeneennt mg/L

Parameter/Test Description QC Result QC Result True Value orig. Value Calc. Result * Limits
Gasoline Range Organics 5.536 5.0 110.7 % 70-130
Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits
I Gasoline Range Organics 0.037
I Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits
Gasol ine Range Organics 5.193 5.0 103.9 % 70-130
I
‘ I
Page 15
* %=% REC, R=RPD, A=ABS Diff., D=% Diff.
T‘ho analytical resuits, opinions or interpretations contaned 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. opiIENS or interpreta tions
expressad represent the best judgment of Cora Laboratones. Core Labovatones, however. Makes no warranty or representation, express or implied, of any type. and expressly disclaims same as to the ity. proper i or i ol
l any o, gas, coal or other mineral, property, weil Or $and in connection with wihich Such report 1s used of relied upon for any reason whatsoever. This report shall not be reproduced. in whole or m part, without the written approval of Core Laboratones.
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CORE LABORATORIES

Job Number.: 908924

SURROGATE

RECOVERTIES

REPORT
Report Date.: 08/18/99

1,4-Difluorobenzene ug/L
Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time
Solid LCS 47.96 50.00 95.9 45-125 08/16/1999 0913
Solid MB 47.12 50.00 94.2 45-125 08/16/1999 1004
908924-1 Solid 43.28 50.00 86.6 45-125 08/16/1999 1054
908924-3 Solid 39.28 50.00 78.6 45-125 08/16/1999 1207
908924-4 Solid 41.57 50.00 83.1 45-125 08/16/1999 1244
9089264-1 Solid MS 40.52 50.00 81.0 45-125 08/16/1999 1321
908924-1 Solid MSD 42.23 50.00 84.5 45-125 08/16/1999 1357
908924-2 Solid 10 45.96 50.00 91.9 45-125 08/16/1999 1434
908924-5 Solid 29.21 50.00 58.4 45-125 08/16/1999 1511
908924-6 Solid 31.65 50.00 63.3 45-125 08/16/1999 1548
908924-7 Solid 39.41 50.00 78.8 45-125 08/16/1999 1624
908924-8 Solid 36.32 50.00 -72.6 45-125 08/16/1999 1702
908924-9 Solid 40.42 50.00 80.8 45-125 08/16/1999 1739
908943-1 Solid 31.20 50.00 62.4 45-125 08/16/1999 1815
Solid LCS 47.11 50.00 94.2 45-125 08/16/1999 1852

BFB (Surrogate) ug/L
Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time
Solid LCS 48.32 50.00 96.6 58-130 08/16/1999 0913
Solid MB 46.63 50.00 93.3 58-130 0871671999 1004
908924-1 Solid 42.33 50.00 84.7 58-130 08/16/1999 1054
908924-3 Solid 56.86 50.00 13.7 58-130 08/16/1999 1207
908924-4 Solid 39.88 50.00 79.8 58-130 08/16/1999 1244
908924-1 Solid MS 39.64 50.00 79.3 58-130 08/16/1999 1321
908924-1 Solid MSD 41.04 50.00 82.1 58-130 0871671999 1357
908924-2 Solid 10 50.42 50.00 100.8 58-130 08/16/1999 1434
908924-5 Solid 30.86 50.00 61.7 58-130 08/16/1999 1511
908924-6 Solid 30.46 50.00 60.9 58-130 08/16/1999 1548
908924-7 Solid 39.37 50.00 78.7 58-130 08/16/1999 1624
908924-8 Solid 36.36 50.00 72.7 58-130 08/16/1999 1702
908924-9 Solid 40.34 50.00 80.7 58-130 08/16/1999 1739
908943-1 Solid 29.00 50.00 58.0 58-130 08/16/1999 1815
Sotid LCS 47.17 50.00 94.3 58-130 08/16/1999 1852
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The analytical resuits, opmians o interpretatians contained in this /epon are based upcn Nformation and matenal suppliad by the glient for whose exclusive and contigential use this report has beer made. The analvtcal results, opions or interpreta hang

expressed represent the best judgment of Core Laboratones. Core Laboraiones, however, makes no warranty or representation, exprass or imptied. of any type, and expressly disciaims same as to the

proper or o

any oil, gas, coal o other Mineral, property, well Of sand in Connection with which such report is used or relied upon for un;' reason whatsoever. This report shall not be reproduced. In whole or in part. without the written approval of Cora Laboratosies.




CO LAB COR.E LABORATORIES

SURROGATE RECOVERIES REPORT

Job Number.: 908924 Report Date.: 08/18/99

Batch............ .: 44930
Analyst...cuauees .: weh

1,4-Difluorobenzene ug/L

Lab ID Matrix QC Type Dilution Result True-Value Percent Recovery Limits Flag Date Time

LCs 47.47 50.00 94.9 78-118 08/177/1999 0859

MB 46.81 50.00 93.6 78-118 08/17/1999 0941

908924-10 47.51 50.00 95.0 78-118 08/1771999 1029
' LCcs 46.16 50.00 92.3 78-118 08/17/1999 1119

BFB (Surrogate) ug/L

Lab ID Matrix QC Type Dilution 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 9.1 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 C91.6 86-110 08/17/1999 1119

Page 17

The analytical resuils. ODIMONS Of interpratations contained in this report are based LPON nformation and Matenal suDDIKRd by the client for whose exclusive and configential use this report has been made, The 2nalytical resuits, opinions of interpreta ions

axprassad represent the best judgment of Core Laboratones. Cora Laboralones, however, makes no warsranty ¢r representation, express or imphied. of any type, and expressly disclaims same as to he p

oroper or ot
any oil, gas, coat or other mineral, proparty, wall or $and N CONNBCtioN with which SUCh report is used of relied LPON for any reason whatsoever. Ths report shatt not be reproduced. in whole or in part, without the written approval of Core Laboratonas.




CO LAB CORE LABORATORIES

QUALITY ASSURANCE FOOTER
METHOD REFERENCES

EPA SW-846, Test Methods for Evaluating Solid Waste Update |, IIA I8, -

Standard Methods for the Examination of Water and Wastewater, 18" Edition

EPA 600/4-79-020, Methods of Chemical Analysis for Waters and Wastes, March 1983
Federal Register, Friday, October 26, 1984 (40 CFR Part 136)

American Society for Testing and Materials, Volumes 5.01, 5.02, 5.03, 11.01,11.02,11.03,11.04
EPA Methods for Environmental Samples

R bl ol

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. Ali data are reported on an “as received” basis uniess 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 = 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” 158 = 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 Contro! Sample

SUBCONTRACTED LABORATORY LOCATIONS

CORE Laboratones 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 Narratlve) XX

CORE-Valparaiso VPQ0140

2400 Cumberiand Dr Revision 000

Valparaiso, IN 46383 Effective 6/16/99




rpjsckl Job Sample Receipt Checklist Report Ve
08/10/99

Job Number..... : 908924 Location.: 57211 Customer Job ID..... : Job Check List Date.: 08/10/99

Project Number.: 96000703 Project Description.: MOC - Bertha Barber Project Manager.....: lpa

Customer.......: Marathon Oil Company Contact.: Mr. Paul Peacock

Questions ? (Y/N) Comments

Chain-of-Custody Present?......c.veviececnnccnnene Y

Custody seal on shipping container?...............
... 1f "yes!, custody seal intact?...c.eeiavennnnnes
Custody seals on sample containers?.......... eees
...1f "yes", custody seal intact?......cveicecncns

Samples chilled?....iiviiiiniiiiiinnrnnercenaanaan Y

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

Samples received intact (good condition)?......... Y

Volatile samples acceptable? (no headspace)....... N TRIP BLANKS HAVE SMALL AIR BUUBLES IN VIALS
Correct containers Used?..iceeersccesesnsacncannas Y

Adequate sample volume provided?.....c.ccevenencnnn Y

Samples preserved correctly?. ... .iienennnnncanann Y

Samples received within holding-time?............. Y

Agreement between COC and sample labels?.......... Y
Additional...civnenriiiiiiiiniincnsnnceanncnnns .

Comments..c.vvnveeenrineneraanans

Sample Custodian Signature...,

Page 1
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CO LAB : CORE LABORATORIES

&astas

Signature Date !

Name: Les Arnold ° 2400 Cumberland Drive

Valparaiso, IN 46383
Title: Laboratory Manager

PHONE: 219-464-2389
FAX..: 219-462-2953

The snalytical resulls, opinions or interprelations containea  this report are based upon Mformation and matenal supplied by the client for whose exclusive and confidential use this report has been made. The analytical resulls, OpINioNs of interpreta tions

expressed represent the best judgment of Core Laboratonas. Core Laboratones, however, makes no warranty or representation. express or impled. of any type, and expressly disclaims same as to the

proper or ol

81y o4, gas, coat or other mineral, property, well o $8nd i Conaectian with which such report is used or relied upan for any reason whatsoever. This report shall not be repraduced, in whola or in part, without the wntten approval of Core Laboratories.




CO LAB CORE LABORATORIES

Job Number.: 909284

Project Number.........: 96U00703
Customer...: Marathon Oil Company Customer Project ID....: NP000449.002.MT003
Attn.......: Mr. Paul Peacock Project Description....: MOC - Bertha Barber
909284-1 PZ-4 (32-34") Solid 08/09/1999 10:50 08/18/1999 13:48
Page 1

The analytical resuits. opinions or interpretalions 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 resuits, opinions or interpreta tions.

expressed represent the est judgment of Core Laboratones. Core Laboratorias, however, makes no warranty or representation, exgress or implied, of any typa, and expressly disclaims same as 10 the

proper or o
&ny oil, gas. coal or other mineral, property, well or 8and in CONNBCION with winch SUCh report is used of refied wpon for any reason whatsoever. This report shall not be reproduced, in whole or m part, without the wniten approval of Core Laboratories,




C() LAB

CORE LABORATORIES

LABORATORY
Job Number: 909284

TEST

RESULTS

Date: 08/25/99

Customer Sample ID: PZ-4 (32-34')

Date Sampled...... : 0870971999
Time Sampled...... : 10:50

Sample Matrix.....: Solid

Laboratory Sample

Date Received
Time Received

1D: 909284-1

cet 13:48

EPA 80158

EPA 80218

EPA 80158

Diesel Range Organics (DRO)
Diesel Range Organics, Solid

BTEX

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

Gasoline Range Organics (GRO)
Gasol ine Range Organics, Solid

10.0

mg/Kg

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

mg/Kg

08/24/99

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

08/20/99

rjm

weh
weh
weh
weh
weh

weh

Page 2

The analytical rasutts, opinions o interpretations contained in this report ere based upon information and material supplied by the client for whose exclusive and confidential use this report hag been made. The analytical results, opinions of intarpreta tions

expressed reprasent the best judgment of Core Laboratorkes. Core Laboratones, however, makes No wamanty of representation, express of implied, of any type. and expressly disclaims same as to the

proper

or

of

any od, gas, coal or othar mineral, property, well Or sand in ConNection with which such report is used or retrad upon for any reasan whatsoaver. This report shall not be reproduced. in whole of in part, withaut the written approval of Core Laboratones.




RELAB

CORE LABORATORIES

Job Number.: 909284

QUALTITY

CONTROL RESULTS

Report Date.: 08/25/99

QC Type Description Reag. Code Lab ID Dilution Factor Date Time
Test Method........: EPA 8015B Batch.......ceuesas 45286 Analyst...: rjm
Method Description.: Diesel Range Organics (DRO) UnitS.eseenseaeaeas Mg/L )

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits
Diesel Range Organics ND -
Crude 0il ND

Parameter/Test Description

QC Result

QC Result True Value Orig. Value Calc. Result *

Limits

Crude 0il

579.85

500 116.0 %

70-130

Parameter/Test Description

QC Result

QC Result True Value Orig. Value Calc. Result *

Limits

Crude 0Oil

445.00

500 ND 89.0 %

70-130

Parameter/Test Description QC Result QC Result True Value orig. Value Calc. Result * Limits
Crude 0il 626.36 445,00 500 ND 125.3 % 70-130
33.9 R 30
Test Method........: EPA 80218 Batch..ooovvnean.at 45181 Analyst...: weh
Method Description.: BTEX Units..civeenrannaat ug/L

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Resutt * Limits
Benzene 49.346 50 98.7 % 70-130
Ethylbenzene 49.80 50 99.6 % 70-130
Toluene 49.11 50 i 98.2 % 70-130
m&p-Xylenes 100.34 100 100.3 % 70-130
o-Xylene 49.60 50 99.2 % 70-130

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

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits
Benzene ND
Ethylbenzene ND
Toluene ND
m&p-Xylenes ND
o-Xylene ND
Page 3

The analytical resuits, opinions or interpretalions contained in this repont are based upon information and material supplied by the client for whose exclusive and confidential use this raport has been made. The analytical resuits, opinions or interpreta tions

expressed represant the best judgment of Core Laboratories. Core Laboratories, hawever, makes no warranty or representation, express of imphed. of any type. and expressly disclaims same as 1o the

proper or of

any oil. gas, cosl or other mineral, property, weil or sand in connection with which such report 1s used or relied upon for eny reason whatsoever. This repont shall not be reproduced. in whole or in pan, without the written approval of Core Laboratones.



C() LAB

‘-

CORE LABORATORIES

Job Number.: 909284

QUALITY CONTROL

RESULTS
Report Date.: 08/25/99

QC Type Description

Reag. Code

Lab ID Dilution Factor Date Time

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 % T7-114

Parameter/Test Description

QC Result

QC Result True Value orig. Value Calc. Result * Limits
Benzene 44.471 45.026 50 ND 88.9 % T70-119
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
1.2 R 25
o-Xylene 44.83 45.30 50 ND 89.7 % 77-114
1.0 R 25

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

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

Parameter/Test Description

QC Result QC Result

Calc. Result *

True Value Orig. Value Limits

Gasoline Range Organics

0.077

Page 4

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

The analytical resuits, opinions of interpretations contained in this repont are based upon information and material suppiied by the client for whose exclusive and confidential use this report has been made. The analytical results. opinions of INterpreta tions

expressed represent the best judgment of Core Laboratortes. Core Laboratories. however, makes no warranty of representalion. express or imphed. of any type, and expressly disciaims same as to the

ity, proper or of

any od, gas, coal or other mineral, property, well o 5and in connection with which such repon is used or refied upon for any reason whatsoever. This report shall not be reproduced. in whola or in part, without the written approval of Core Labaratories.



CO LAB CORE LABORATORIES

QUALITY CONTROL RESULTS
Job Number.: 909284 Report Date.: 08/25/99

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

Parameter/Test Description QC Result QC Result True Value orig. value Calc. Result * Limits
Gasol ine Range Organics 4,682 5.0 0.033 93.0 % 55-123

Parameter/Test Description QC Result QC Result True Value Orig. value Calc. Result * Limits
Gasoline Range Organics 4.730 4,682 5.0 0.033 93.9 7% 55-123
1.0 R 20

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

Gasol ine Range Organics 5.313 5.0 106.3 -% 70-130

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

The analytical results. opiwons o interpretations contained in this repon are based upon Intormation and matenal supplied by the cliant for whose exclusive and confidentiai use this report has been made. The analytical resulls, opinions or interpreta tions.

6xpressed represent the best judgmant of Corg Laboratories. Core Laboratories, however, makes no warranty or representation, exoress or implied, of ary type, and expressly disclaims same as to the ity, proper or of

any oil, gas, cosl or olher mnersl. propery, well or 8and iN CONNBCTION with which such report is used of refied upon for any reason whatsoever. This report shall not be reproduced, in whale of in part, without the written approval of Core Laboratories.
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CORE LABORATORIES

Job Number.: 909284

SURROGATE

RECOVERIES

REPORT

Report Date.: 08/25/99

expressed represant the best judgment of Core Laboratonies. Core Laboratones, however, makes nNo warranty of representation, express or imptied, of any typs, and expressly disclaims same as to the

The analytical results, opinions or interpretations contained i this report are based upon INtormation and material suppied by the client lor whose exclusive and confidential use this report has been mads. The analytical results, opinions or Interpreta tions

ivity, proper

of

Method.....c......2 BTEX Batch.usveneeeaeaat 45181
l Method Code.......: 8021BX Analyst...........: weh
‘ I 1,4-Difluorobenzene ug/L
! I Lab 1D 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
Solid MB 48.25 50.00 96.5 45-125 08/20/1999 1450
909284-1 Solid 43.15 50.00 86.3 45-125 08/20/1999 1527
} 909284-1 Solid MS 45.93 50.00 91.9 45-125 08/20/1999 1604
‘ 909284-1 Solid MSD 44.87 50.00 89.7 45-125 08/20/1999 1641
Solid LCS 46.48 50.00 93.0 45-125 0872071999 1718
1
BFB (Surrogate) ug/L
l Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time
‘ Solid LCS 48.80 50.00 97.6 58-130 0872071999 1413
\ Solid MB 47.39 50.00 94.8 58-130 0872071999 1450
l 909284-1 Solid 42.25 50.00 84.5 58-130 08/20/1999 1527
909284-1 Solid MS 45.57 50.00 91.1 58-130 08/20/1999 1604
909284-1 Solid MSD 44,98 50.00 %0.0 58-130 08/20/1999 1641
Solid LCS 47.13 50.00 94.3 58-130 08/20/1999 1718
1
l Page 6

any od, gas, coal or ather mineral, property, well or sand in connection with which such report is used or refied upon for any reason whatsoever. This report shall Not be reprodfuced. in whole or in part, without the wniten approval of Core Laboratories.
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QUALITY ASSURANCE FOOTER
METHOD REFERENCES

EPA SW-846, Test Methods for Evaluating Solid Waste Update |, IIA B, ill

Standard Methads for the Examination of Water and Wastewater, 18" Edition

EPA 600/4-79-020, Methods of Chemical Analysis for Waters and Wastes, March 1983

Federal Register, Friday, October 26, 1984 (40 CFR Part 136)

American Society for Testing and Materials, Volumes 5.01, 5.02, 5.03, 11.01,11.02,11.03,11.04
EPA Methods for Environmental Samples

LR ] SPS

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 refiect 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 sclid samples are
calcuiated 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 caiculated due to sample dilution.

X = Surrogate recovery is outside quality controf limits.

Y = Spike or spike duplicate recovery is outside quality contro! limits,

Zz = 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” 1SB = 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 Narratlve) *XX :

CORE-Valparaiso VPQO0140

2400 Cumberland Dr Revision 000

Valparaiso, IN 46383 Effective 6/16/99




rpjsckl Job Sample Receipt Checklist Report Ve
08/18/99

Job Number.....: 909284 Location.: 57211 Customer Job ID.....: Job Check List Date.: 08/18/99

Project Number.: 96000703 Project Description.: MOC - Bertha Barber Project Manager..... : lpa

Customer.......: Marathon 0il Company Contact.: Mr. Paul Peacock

Questions ? (Y/N) Comments

Chain-of-Custody Present?......cccevinrnccuanceacnas Y

Custody seal on shipping container?...............

...I1f "yes", custody seal intact?...... Chaanaeeeae

Custody seals on sample containers?.......cccevu..

...1f "yes", custody seal intact?.................

Samples chilled?. . ..ot iiniiiiiini it iceennns 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 US€d?....ceveesssoncasnnnsocnns Y
Adequate sample volume provided?.....oncevvnenanns Y
Samples preserved correctly?.......... Neessasanaas Y
Samples received within holding-time?............. Y
Agreement between COC and sample labels?....... - Y
Additional...cenieeiiienneseananenncconncnannsnss
COMMENtS . i i et iiiiiecnaceeecnneerosasannansnnonne

Sample Custodian Signature. £

Page 1
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Appendix C

Groundwater Delineation Laboratory
Analytical Report
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R N TE

(¢4 8/ 20(99

Signature Date

Name: Les Arnold 2400 Cumberland Drive

Valparaiso, IN 46383
Title: Laboratory Manager

PHONE: 219-464-2389
FAX..: 219-462-2953

The anatytical results, opirions o interpretations contamed in this seport are based upon nformation and material supplied by the ciient for whase exclusive and confidential use this report has been made. The analytical resuits, opintons o interpreta tions

expressed reprasent the best judgment of Core Laboratories. Core Laboratones, however. makes no warranty or representation, exprass or imphed, of any type, and exprassty disclams same as to the propar or of

| — _

any o4, gas. coal or other mineral, property, well Or $and in connection with which such report is used or rehed upon for any reason whatsoever. This report shall not be reproduced. in whole or in part, without the wnitten approval of Core Laboratones.
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Job Number.: 909264

Customer...: Marathon 0il Company

Project Number.........:

Customer Project ID....: BERTHA BARBER

Project Description....:

909264-1 MW-06 Aqueous 08/17/1999 11:15 08/18/1999 10:53
909264-2 MW-07 Aqueous 08/17/1999 11:55 08/18/1999 10:53
909264-3 MW-08 Aqueous 08/17/1999 12:15 08/18/1999 10:53
909264-4 MW-09 Aqueous 08/17/1999 12:50 08/18/1999 10:53
909264-5 MW-10 Aqueous 08/17/1999 13:35 08/18/1999 10:53
909264-6 MW-11 Aqueous 08/17/1999 14:00 08/18/1999 10:53
909264-7 P21 Aqueous 08/17/1999 14:30 08/18/1999 10:53
909264-8 Pz2 Aqueous 08/17/1999 15:05 08/18/1999 10:53
909264-9 PZ3 Aqueous 08/17/1999 15:40 08/18/1999 10:53
909264-10 P24 Aqueous 08/17/1999 16:10 08/18/1999 10:53
Page 1

The analytical results, opinions or interpretations contained in this repan are based upAN NIGrMENoN and matenal Subplied by the ciient for whose #xclusive and conlidential use this repont has been made. The analytical results, opinions or interpreta tions

@xpressed represent the best judgment of Care Laboratories, Core Laboratofies. however, makes no warranty or feoresantation, express or implied, of any type, and expressly disclams same as to the

proper or

of

any oil. gas, coal or other mineral, property, well Or sand 1N connection with which such report 15 used of reled upon for any reason whatsogver. This report shail not be reproduced, in whois of in part, without the written approval of Cora Laboratones.
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CORE LABORATORIES

I LABORATORY TEST RESULTS
Job Number: 909264 Date: 08/26/99
Customer Sample ID: MW-06 Laboratory Sample ID: 909264-1
Date Sampled......: 08/17/1999 Date Received.......: 08/18/1999
l Time Sampled......: 11:15 Time Received....... : 10:53
Sample Matrix.....: Aqueous
EPA 160.1 Solids, Total Dissolved (TDS) 4700 10 mg/L 08/19/99| jaw
I EPA 300.0 Chloride 2460 100 mg/L 08/19/99|kso
EPA 300.0 Fluoride (F) <5.0 5.0 mg/L 08/19/99|kso
l EPA 300.0  [Nitrogen, Nitrate as N (NO3-N) <1.0 1.0 ma/L  [08/19/99|kso
EPA 300.0 Sulfate (S04) 188 10 mg/L 08/19/99|kso
EPA 7470 Mercury (Hg), Diss. <0.0002 0.0002 mg/L 08/19/99| pat
l EPA 3510 Separatory Funnel Liq/Liq Extraction Complete 08/19/99|bjl
EPA 60108 Metals Analysis (ICAP)
Aluminum (Al), Diss. 0.12 0.05 mg/L 08/20/99| chh
Arsenic (As), Diss. <0.02 0.02 mg/L 08/19/99| chh
Barium (Ba), Diss. 0.14 0.01 mg/L 08/19/99|chh
Boron (B), Diss. 0.39 0.05 mg/L 08/20/99| chh
I Cadmium (Cd), Diss. <0.005 0.005 mg/L 08/19/99| chh
Calcium (Ca), Diss. 573 0.5 mg/L 08/20/99|chh
| Chromium (Cr), Diss. <0.01 0.01 mg/L  |08/19/99|chh
Cobalt (Co), Diss. <0.02 0.02 mg/L 08/20/99|chh
Copper (Cu), Diss. <0.01 0.01 mg/L 08/19/99| chh
Iron (Fe), Diss. <0.05 0.05 mg/L 08/20/99| chh
Lead (Pb), Diss. <0.05 0.05 mg/L 08/19/99| chh
Magnesium (Mg), Diss. 115 0.1 mg/L 08/19/99| chh
‘ Manganese (Mn), Diss. 0.21 0.01 mg/L 08/19/99| chh
Molybdenum (Mo), Diss. <0.05 0.05 mg/L 08/25/99|pal
Nickel (Ni), Diss. <0.01 0.01 mg/L 08/25/99|pal
Potassium (K), Diss. 1.7 0.5 mg/L 08/20/99| chh
Selenium (Se), Diss. <0.02 0.02 mg/L 08/19/99| chh
Sodium (Na), Diss. 640 10 mg/L 08/23/99|pal
Silver (Ag), Diss. <0.01 0.01 mg/L 08/19/99| chh
' Zinc (Zn), Diss. 0.02 0.01 mg/L 08/19/99| chh
EPA 8310 Polynuclear Aromatic Hydrocarbons-HPLC
I Acenaphthene ND 5.0 ug/L 08/20/99| rm
Acenaphthylene ND 5.0 ug/L 08/20/99| rm
Anthracene ND 1.0 ug/L 08/20/99| rm
Benzo(b)fluoranthene ND 0.10 ug/L 08/20/99] rm
Benzo(k)fluoranthene ND 0.10 ug/L 08/20/99| rm
i Benzo(a)anthracene ND 0.10 ug/L 08/20/99( rm
Benzo(a)pyrene ND 0.10 ug/L 08/20/99{ rm
Benzo(ghi)perylene ND 0.10 ug/L 08/20/99{ rm
Chrysene ND 1.0 ug/L 08720799 rm
' Dibenzo(a,h)anthracene ND 0.10 ug/L 08/20/99| rm
! Fluoranthene ND 1.0 ug/L 08/20/99| rm
' Page 2
The anatytical resuits, opinions or interpretations contained in this report are based upon information and matenal supplied by the client for whose exciusive and confidential use this report has been made. The analytical resuits. opinions of interpreta tions.
expressed represent the best judgment of Core Laboratories. Core Laboratones. however, makes no wairanty or representation, express or implied, of any type. and expressly disciaims same as to the proper or 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 written approval of Core Laboratones.
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Job Number: 909264

LABORATORY

TEST

RESULTS
Date: 08/26/99

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

Fluorene ND 1.0 ug/L 08/20/99 | rm
Indeno(1,2,3-cd)pyrene ND 0.10 ug/L 08/20/99{rm
Naphthalene ND 5.0 ug/L 08/20/99{rm
Phenanthrene ND 1.0 ug/L 08/20/99(rm
Pyrene <1 1.0 ug/L 08/20/99|rm
EPA 82608 Volatile 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 (total) ND 10 ug/L 08/18/99 | weh

Page 3

The analytical results. opinions of interprelations contained in this report are based upon mformation and matenal supplied by the client for whase exclusive and confidentiat use this report has been made. The analytical results, opinons or Interpreta tions.

expressed represent the best udgment of Core Laboratories. Core Laboratones, however, makes no warranty of represantation, express or Wmplied, of any type, and exprassly disclaims same as 1o the

ity. proper or of

any oil. gas, coal of other mineral. property, well o sand in connect:on with 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 written epproval of Core Laboratones.
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LABORATORY
Job Number: 909264

TEST

RESULTS

Date: 08/26/99

Customer Sample 1D: MW-07

Date Sampled...... : 08/17/1999
Time Sampled......: 11:55
Sample Matrix..... : Aqueous

A Laboratory Sample ID: 909264-2

Date Received.......: 08/18/1999
Time Received.......: 10:53

any oll, gas, coal or other mineral,

Page 4

expressed represant the best judgment of Core Laboratones. Core Laboratories. however, makes no warranty of representation, express or Imphed, of any type, and expressty disclaims same as to the

l EPA 160.1 Solids, Total Dissolved (TDS) 2800 10 mg/L 08/19/99) jaw

' EPA 300.0 Chloride 1400 100 mg/L 08/19/99 lkso

EPA 300.0 Fluoride (F) <5.0 5.0 mg/L  [08/19/99|kso

EPA 300.0 Nitrogen, Nitrate as N (NO3-N) <1.0 1.0 mg/L 08/19/99 | kso

l EPA 300.0 Sul fate (S04) 84 10 mg/L 08/19/99 | kso

EPA 7470 Mercury (Hg), Diss. <0.0002 0.0002 ma/L 08/19/99 pal

l EPA 3510 Separatory Funnel Lig/Liq Extraction Complete 08/19/99|bjl

EPA 60108 Metals Analysis (ICAP)

Aluminum (Al), Diss. <0.05 0.05 mg/L 08/20/99|chh

: Arsenic (As), Diss. <0.02 0.02 mg/L 08/19/991chh

Barium (Ba), Diss. 0.44 0.01 mg/L 08/719/99 | chh

Boron (B), Diss. 0.42 0.05 mg/L 08/20/99|chh

Cadmium (Cd), Diss. <0.005 0.005 mg/L 08/19/99|chh

l Calcium (Ca), Diss. 379 0.5 mg/L 08/20/99|chh

Chromium (Cr), Diss. <0.01 0.01 mg/L 08/19/99|chh

Cobalt (Co), Diss. <0.02 0.02 mg/L 08/20/99{chh

Copper (Cu), Diss. <0.01 0.01 mg/L 08/19/99|chh

Iron (Fe), Diss. <0.05 0.05 mg/L 08/20/99]chh

Lead (Pb), Diss. <0.05 0.05 mg/L 08/19/99|chh

Magnesium (Mg), Diss. 102 0.1 mg/L 08/19/99|chh

Manganese (Mn), Diss. 0.06 0.01 mg/L 08/19/99 | chh

Molybdenum (Mo), Diss. <0.05 0.05 mg/L 08/25/99|pal

l Nickel (Ni), Diss. <0.01 0.01 mg/L 08/25/99|pal

3 Potassium (K), Diss. 9.7 0.5 mg/L 08/20/99|chh

Selenium (Se), Diss. 0.03 0.02 mg/L 08/19/99|chh

Sodium (Na), Diss. 560 10 mg/L 08/23/99pal

Silver (Ag), Diss. <0.01 0.01 mg/L 08/19/99|chh

‘ Zinc (2n), Diss. <0.01 0.01 mg/L 08/19/99|chh
EPA 8310 Polynuclear Aromatic Hydrocarbons-HPLC

Acenaphthene ND 5.0 ug/L 08/24/99|rm

' Acenaphthylene ND 5.0 ug/L 08/24/99|rm

Anthracene ND 1.0 ug/L 08/24/99 | rm

Benzo(b)fluoranthene ND 0.10 ug/L 08/24/99|rm

Benzo(k)fluoranthene ND 0.10 ug/L 08/24/99{rm

Benzo(a)anthracene ND 0.10 ug/L 08/24/99|rm

Benzo(a)pyrene ND 0.10 ug/L 08/24/99|rm

Benzo(ghi)perylene ND 0.10 ug/L 08/24/99| rm

Chrysene ND 1.0 ug/L 08/24/99| rm

Dibenzo(a,h)anthracene ND 0.10 ug/L 087247991 rm

l Fluoranthene ND 1.0 ug/L 08/24/99{ rm

The analytical results, opirons or interpretations contaned n this report are based upon information and matenal supphied by the client for whose exclusive and confidential use ths report has been made. The analytical resuits, opiions o Interpreta tions.

proper o ol

property, well or sand in connection with which such report is used of rafied upon for any reason whatsoevar. This repont shall not ba reproduced, in whole or in part, without the written approval of Core Laboratones,
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LABORATORY TEST RESULTS
Job Number: 909264 Date: 08/26/99

Customer Sample ID: MW-07

oo Laboratory Sample ID: 909264-2
Date Sampled...... : 0871771999 Date Received.......: 08/18/1999
Time Sampled......: 11:55 . Time Received.......: 10:53
Sample Matrix.....: Aqueous

Fluorene ND 1.0 ug/L 08/24/99! rm
Indeno(1,2,3-cd)pyrene ND 0.10 ug/L 08/24/99|rm
Naphthalene ND 5.0 ug/L 08/24/99 | rm
Phenanthrene ND 1.0 ug/L 08/24/99rm
Pyrene ND 1.0 ug/L 08/24/99|rm
EPA 82608 Volatile Organic Compounds
Benzene ND 5 ug/L 08/19/99 [weh
Ethylbenzene <5 5 ug/L 08/19/99 | weh
Toluene ND S ug/L 08/19/99 {weh
Xylenes (total) ND : 10 ug/L 08/19/99 | weh

Page 5

Tha analytical resuits, opivons or nterpratations contained in this report are based upon information and material supplied by the chent for whose exclusive and confidential use this report has been made. The anaiyticat results, opiNions or iterpreta tions
8xprassed represent the best uogment of Core Laborataries. Core Laboratorias, however, makes AO WarraNty Of JODFESENIANDN, BXDESS OF implied, of any type. and expressly cisclaims same as to the

proper ions or profi of
any o, gas. coal or other mineral, property, well or sand in connaction with which such report is used or reled upon for any reason whatsoever. This report shall not be reproduced. in whole o in part, without the written appraval of Core Laboratones.
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jaw
kso
kso
kso
kso
pat

bjl

chh
chh
chh
chh
chh
chh
chh
chh
chh
chh
chh
chh
chh
pal
pal
chh
chh
pal
chh
chh

rm
rm
rm
rm
rm
rm
rm
rm
rm
rm
rm

Page 6

The analytical resulls, opiions of interpretations contained in this report are based upon information and matenal supplisd by the client for whose exclusive and confidential use this report has been made. The analytical results, opinions Or intarpreta tions.

expressed represent the best judgment of Core Laboratories, Core Laboratories, howaver, makes no warranty o reprasentation, express or implied, of any type. and expressly disciams same as 1o the proper or

of

'l LABORATORY TEST RESULTS
Job Number: 909264 Date: 08/26/99
Customer Sample ID: MW-08 Laboratory Sample ID: 909264-3
Date Sampled......: 08/17/1999 Date Received.......: 08/18/1999
Time Sampled...... : 12:15 Time Received.......: 10:53
Sample Matrix.....: Aqueous
EPA 160.1 Solids, Total Dissolved (TDS) 3300 10 mg/L 08/19/99
' EPA 300.0 Chloride 1860 100 mg/L 08/19/99
EPA 300.0 Fluoride (F) <5.0 5.0 mg/L 08/19/99
l EPA 300.0 Nitrogen, Nitrate as N (NO3-N) <1.0 1.0 mg/L  [08/19/99
EPA 300.0 Sulfate (S04) 44 10 mg/L 08/19/99
EPA 7470 Mercury (Hg), Diss. <0.0002 0.0002 mg/L 08/19/99
' EPA 3510 Separatory Funnel Liq/Liq Extraction Complete 08/19/99
EPA 60108 Metals Analysis (ICAP)
Aluminum (Al), Diss. <0.05 0.05 mg/L 08/20/99
Arsenic (As), Diss. <0.02 0.02 mg/L 08/19/99
Barium (Ba), Diss. 6.16 0.01 mg/L 08/19/99
Boron (B), Diss. 0.47 0.05 mg/L 08/20/99
Cadmium (Cd), Diss. <0.005 0.005 mg/L 08/19/99
Calcium (Ca), Diss. 407 0.5 mg/L 08/20/99
Chromium (Cr), Diss. <0.01 0.01 mg/L 08/19/99
Cobalt (Co), Diss. <0.02 0.02 mg/L 08/20/99
Copper (Cu), Diss. <0.01 0.01 mg/L 08/19/99
Iron (Fe), Diss. 0.80 0.05 mg/L 08/20/99
' Lead (Pb), Diss. <0.05 0.05 mg/L 08/19/99
Magnesium (Mg), Diss. 151 0.1 mg/L 08/19/99
Manganese (Mn), Diss. 0.34 0.01 mg/L 08/19/99
Molybdenum (Mo), Diss. <0.05 0.05 mg/L 08/25/99
Nickel (Ni), Diss. <0.01 0.01 mg/L 08/25/99
Potassium (K), Diss. 13.1 0.5 mg/L 08/20/99
Selenium (Se), Diss. <0.02 0.02 mg/L 08/19/99
Sodium (Na), Diss. 730 10 mg/L 08/23/99
. Silver (Ag), Diss. <0.01 0.01 mg/L 08/19/99
Zinc (Zn), Diss. <0.01 0.01 mg/L 08/19/99
" EPA 8310 Polynuclear Aromatic Hydrocarbons-HPLC
Acenaphthene ND 5.0 ug/L 08/21/99
Acenaphthylene ND 5.0 ug/L 08/21/99
Anthracene ND 1.0 ug/L 08/21/99
Benzo(b)fluoranthene ND 0.10 ug/L 08/21/99
Benzo(k)fluoranthene ND 0.10 ug/L 08/21/99
Benzo(a)anthracene ND 0.10 ug/L 08/21/99
Benzo(a)pyrene ND 0.10 ug/L 08/21/99
Benzo(ghi)peryiene ND 0.10 ug/L 08/21/99
Chrysene ND 1.0 ug/L 08/21/99
' Dibenzo(a,h)anthracene ND 0.10 ug/L 08/21/99
; Fluoranthene ND 1.0 ug/L 08/21/99

any oil. gas, coal oc other mmneral, property. well or sand in connection with which such renon is used or rehed uPon for any reason whatsoever. This report shatl not be reproduced. in whole or in part, without the wntten approval of Core Laboratories.
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LABORATORY TEST RESULTS .
Job Number: 909264 Date: 08/26/99

Customer Sample ID: MW-08

‘Laboratory Sample ID: 909264-3
Date Sampled......: 08/17/1999 Date Received.......: 08/18/1999
Time Sampled......: 12:15 Time Received...... .t 10:53
Sample Matrix.....: Aqueous

The analytical resulls, opintons of nterpretations contained in this raport are based upan wiormaton and matenat supphed Dy the client for whose exclusive and contidential use this report has been made. The analytical resuits, opintons or mterpreta tions

expressed represant the best judgment of Core Laboratories. Core Laboratories, however. makes no warranty or representation, express o implied, of any type, and expressly disclaims same s (o the

ity, proper or of
any ol gas, coal or olner mineral, property, well or sand in connection with which Such report is used or reled upon for any reason whatsoever. This report shall not be reproduced, in whol@ or i part, without the written approval of Cors Laboratories.

Fluorene ) <1.0 1.0 ug/L 08/21/99|rm
Indeno(1,2,3-cd)pyrene ND 0.10 ug/L 08/21/99|rm
Naphthalene ' ND 5.0 ug/L 08/21/99|rm
Phenanthrene <1.0 1.0 ug/L 08/21/99(rm
Pyrene <1.0 1.0 ug/L 08/21/99 | rm
EPA 82608 Volatile 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 (total) ND 10 ug/L 08/18/99 [weh
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CORE LABORATORIES

LABORATORY TEST RESULTS
Job Number: 909264 Date: 08/26/99
Customer Sample ID: MW-09 Laboratory Sample ID: 909264-4
Date Sampled...... : 08/17/1999 Date Received....... s 08/18/1999
Time Sampled...... : 12:50 Time Received....... : 10:53
Sample Matrix.....: Aqueous
EPA 160.1 Solids, Total Dissolved (1DS) 2300 10 mg/L 08/19/99| jaw
EPA 300.0 Chloride 1100 100 mg/L  |08/19/99{kso
EPA 300.0 Fluoride (F) <5.0 5.0 mg/L 08/19/99 | kso
EPA 300.0 Nitrogen, Nitrate as N (NO3-N) <1.0 1.0 mg/L 08/19/99 kso
EPA 300.0 Sulfate (S04) 97 10 mg/L 08/19/99 | kso
EPA 7470 Mercury (Hg), Diss. <0.0002 0.0002 mg/L 08/19/99|pal
EPA 3510 Separatory Funnel Liq/Liq Extraction Complete 08/19/991bjl
EPA 6010B Metals Analysis (ICAP)
Aluminum (Al), Diss. <0.05 0.05 mg/L  |08/20/99|chh
Arsenic (As), Diss. <0.02 0.02 mg/L. 08/19/99}chh
Barium (Ba), Diss. 0.21 0.01 mg/L 08/19/99|chh
Boron (B), Diss. 0.40 0.05 mg/L 08/20/99|chh
Cadmium (Cd), Diss. <0.005 0.005 mg/L 08/19/99|chh
Calcium (Ca), Diss. 319 0.5 mg/L 08/20/99|chh
Chromium (Cr), Diss. <0.01 0.01 mg/L 08/19/99 | chh
Cobalt (Co), Diss. <0.02 0.02 mg/L 08/20/99|chh
Copper (Cu), Diss. <0.01 0.01 mg/L 08/19/99 | chh
Iron (Fe), Diss. 0.1 0.05 mg/L 08/20/99 | chh
Lead (Pb), Diss. <0.05 0.05 mg/L 08/19/99|chh
Magnesium (Mg), Diss. 104 0.1 mg/L 08/19/99 | chh
Manganese (Mn), Diss. 0.22 0.01 mg/L 08/19/991chh
Molybdenum (Mo), Diss. <0.05 0.05 mg/L 08/25/99 pal
Nickel (Ni), Diss. <0.01 0.01 mg/L 08/25/99|pal
Potassium (K), Diss. 8.4 0.5 mg/L 08/20/99 | chh
Selenium (Se), Diss. <0.02 0.02 mg/L 08/19/99 | chh
Sodium (Na), Diss. 490 10 mg/L 08/23/99|pal
Silver (Ag), Diss. <0.01 0.01 mg/L 08/19/99 | chh
Zinc (Zn), Diss. <0.01 0.01 mg/L 08/19/99 | chh
EPA 8310 Polynuclear Aromatic Hydrocarbons-HPLC
Acenaphthene ND 5.0 ug/L 08/21/99|rm
Acenaphthylene ND 5.0 ug/L 08721799 | rm
Anthracene ND 1.0 ug/L 08/21/99 ! rm
Benzo(b)fluoranthene ND 0.10 ug/L 08/21/99|rm
Benzo(k)fluoranthene ND 0.10 ug/L 08/21/99|rm
Benzo(a)anthracene ND 0.10 ug/L 08/21/99|rm
Benzo(a)pyrene ND 0.10 ug/L 08/21/99|rm
Benzo(ghi)perylene ND 0.10 ug/L 08/21/99!rm
Chrysene ND 1.0 ug/L 08/21/99|rm
Dibenzo(a,h)anthracene ND 0.10 ug/L 08/21/99(rm
Fluoranthene ND 1.0 ug/L 08/21/99|rm
1
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The anatytical resulls. opimons oF iNterpretations contained i this report are based upon information ana material supphed by the client for whose 8xclusive and contidantial use this report has been made. The analytical resuits, Opions or inferpreta tions

expressed represent the best judgment of Core Laboratories. Core Laboratories, howaver, makes no warranty Of reprasentation, express or implied, of any type, ang expressly disclams same as to the

proper or of

any od, gas. coal or other mineral. Property, well or sand in connection wih which such 18pOrt 1§ used or rehed LPON tfor any reason whatsoever. This report shall not be repraduced. in whole or in pan, without the wnitten approval of Core Laboratones.
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l C() LAB CORE LABORATORIES

LABORATORY TEST RESULTS
' Job Number: 909264 Date: 08/26/99
l Customer Sample ID: MW-09 Laboratory Sample I1D: 909264-4
Date Sampled......: 08/17/1999 Date Received..... ..: 08/18/1999
Time Sampled......: 12:50

Time Received....... : 10:53
Sample Matrix.....: Aqueous

Fluorene ND 1.0 ug/L 08/21/99| rm
Indeno(1,2,3-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 82608 Volatile Organic Compounds
Benzene 20 5 ug/L 08/18/991weh
Ethylbenzene ND 5 ug/L 08/18/99 | weh
Toluene ND 5 ug/L 08/18/99{weh
Xylenes (total) ND 10 ug/L 08/18/99 | weh
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The analytical resufts, opinions or interpratations containad i this report ase based upon information and matenal supplied by the client for whose exclusive and confidentiat use this report has been made. The analytical results, opinions or interpreta tons

oxpressed represenl the bes! judgmant of Core Laboratories. Core Laboratories, howaver, makes na waranty or representanon, express of imptied. of any type, and expressly disciaims same as to the p

proper o of
any ad, gas, codl of other maneral, propeny, well or $and in ¢onnactian with which such report is used o (elad Upon far ary reason whatsoever. This rapart shall not ba reproduced. in whole or m part, without the written approval of Core Laboratories.




LABORATORY TEST RESULTS
I Job Number: 909264 Date: 08/26/99
l Customer Sample ID: MW-10 Laboratory Sample ID: 909264-5
Date Sampled......: 08/17/1999 Date Received.......: 08/18/1999
Time Sampted......: 13:35 Time Received.......: 10:53
I Sample Matrix.....: Aqueous
l EPA 160.1 Solids, Total Dissolved (TDS) 4400 10 mg/L 08/19/99| jaw
EPA 300.0 Chloride 2370 100 mg/L 08/19/99]kso
l EPA 300.0 Fluoride (F) <5.0 5.0 mg/L 08/19/99)kso
EPA 300.0 Nitrogen, Nitrate as N (NO3-N) <1.0 1.0 mg/L 08/19/99{kso
l EPA 300.0 Sulfate (S04) 184 10 mg/L 08/19/99 | kso
EPA 7470 Mercury (Hg), Diss. <0.0002 0.0002 mg/L 08/19/99|pal
' EPA 3510 Separatory Funnel Lig/Liq Extraction Complete 08/19/991bjl
EPA 6010B Metals Analysis (ICAP)
‘ Aluminum (Al), Diss. <0.05 0.05 mg/L 08/20/99chh
: ' Arsenic (As), Diss. 0.02 0.02 mg/L 08/19/99|chh
Barium (Ba), Diss. 0.14 0.01 mg/L 08/19/99 |chh
Boron (B), Diss. 0.44 0.05 mg/L 08/20/99 |chh
Cadmium (Cd), Diss. <0.005 0.005 mg/L 08/19/99|chh
Calcium (Ca), Diss. 575 0.5 mg/L 08/20/99{chh
Chromium (Cr), Diss. <0.01 0.01 mg/L 08/19/991{chh
Cobalt (Co), Diss. <0.02 0.02 mg/L 08/20/99 | chh
Copper (Cu), Diss. <0.01 0.01 mg/L 08/19/99 |chh
Iron (Fe), Diss. 0.61 0.05 mg/L 08/20/99|chh
Lead (Pb), Diss. <0.05 0.05 mg/L 08719799 | chh
Magnesium (Mg), Diss. 149 0.1 mg/L 08/19/99 | chh
Manganese (Mn), Diss. 0.17 0.01 mg/L 08/19/99 | chh
Molybdenum (Mo), Diss. <0.05 0.05 mg/L  |08/25/99{pal
Nickel (Ni), Diss. 0.04 0.01 mg/L 08/25/99{pal
Potassium (K), Diss. 11.1 0.5 mg/L 08/20/99chh
Selenium (Se), Diss. <0.02 0.02 mg/L 08/19/99 | chh
Sodium (Na), Diss. 880 10 mg/L 08/23/99|pal
Silver (Ag), Diss. <0.01 0.01 mg/L 08/19/99]chh
' Zinc (Zn), Diss. <0.01 0.01 mg/L 08/19/99|chh
EPA 8310 Polynuclear Aromatic Hydrocarbons-HPLC
Acenaphthene ND 5.0 ug/L 08/21/99|rm
Acenaphthylene ND 5.0 ug/L 08/21/99|rm
Anthracene ND 1.0 ug/L 08/21/99{rm
Benzo(b)fluoranthene ND g.10 ug/L 08/21/99} rm
Benzo(k) fluoranthene ND 0.10 ug/L 08/21/99| rm
Benzo(a)anthracene ND 0.10 ug/L 08/21/99|rm
' Benzo(a)pyrene ND 0.10 ug/L 08/21/99| rm
Benzo(ghi)perylene ND 0.10 ug/L 08/21/99] rm
Chrysene ND 1.0 ug/L 08/21/99| rm
Dibenzo(a,h)anthracene ND 0.10 ug/L 08/21/99| rm
Fluoranthene ND 1.0 ug/L 08/21/9_9 rm
|
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Tha anaiytical rasults, opinions oF Mterpratations contained in (s feporn are based UpON information and material supplied by the client for whoss exclusive and configential use this report has been mads. The analytical results, opinions or interpreta tions

oxpressed reprasent the best judgment of Gore Laboratones. Cors Laboratories, hawever. makes no warranty or representation, express or implied. of any type, and expressly disclaims same as to the . proper or ot
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RELAB CORE LABORATORIES

LABORATORY TEST RESULTS

Job Number: 909264 Date: 08/26/99

Customer Sample ID: MW-10 Laboratory Sample ID: 909264-5

Date Sampled...... : 08/17/1999 Date Received....... 1 08/18/1999

Time Sampled......: 13:35 Time Received....... : 10:53

Sample Matrix.....: Aqueous
Fluorene ND 1.0 ug/L 08/21/99|rm
Indeno(1,2,3-cd)pyrene ND 0.10 ug/L 08/21/99|rm
Naphthalene <5.0 5.0 ug/L  108/21/99|rm
Phenanthrene ND 1.0 ug/L 08/21/99{rm
Pyrene ND 1.0 ug/L 08/21/99|rm

EPA 82608 Volatile Organic Compounds
Benzene 12000 500 ug/L 08/19/99 | weh
Ethylbenzene 160 50 ug/L 08/19/99 | weh
Toluene 1700 50 ug/L 08/19/99{weh
Xylenes (total) 400 100 ug/L 08/19/99 | weh
A
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The anatytical results, OPINONS O IMBIDISIANIGNS comained in this repon are based upon nformation and matarial supplied Dy the client for whose exclusive ang confidential use this report has been made. The analytical resuits. opinions or interpreta tions

expressed represent the best pogment of Core Laboratories. Core Laboratones, however. makes no warranty or representation. express or implied. of any type. and expressly disctaims same as 1o the

proger or of
any oil. gas, coal or Other muneral, Property. well or sand in CONNGCHION Wit which such report s used or relied upon for any reason whatsoever. This feport shall not be reproduced, in whole or in part, without the written approvai of Core Laboratones.




RELAB

CORE LABORATORIES

LABORATORY
Job Number: 909264

TEST

RESULTS

Date: 08/26/99

Customer Sample ID: MW-11

Date Sampled...... : 0871771999
Time Sampled...... : 14:00
Sample Matrix..... : Aqueous

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

EPA 160.1 Solids, Total Dissolved (TDS) 2300 10 mg/L  |08/19/99] jaw
EPA 300.0 Chloride 1020 100 mg/L 08719799 kso
EPA 300.0 Fluoride (F) <5.0 5.0 mg/L 08/19/99 kso
EPA 300.0 Nitrogen, Nitrate as N (NO3-N) <1.0 1.0 mg/L 08/19/991kso
EPA 300.0 Sulfate (S04) 354 10 mg/L 08719799 kso
EPA 7470 Mercury (Hg), Diss. <0,0002 0.0002 mg/L 08/19/99{pal
EPA 3510 Separatory Funnel Lig/Liq Extraction Complete 08/19/99|bjlL
EPA 60108 Metals Analysis (ICAP)
Aluminum (ALl), Diss. <0.05 0.05 mg/L 08/20/99|chh
Arsenic (As), Diss. <0.02 0.02 mg/L 08/19/99 | chh
Barium (Ba), Diss. 0.14 0.01 mg/L 08719799 chh
Boron (B), Diss. 0.39 0.05 mg/L 08/20/99 | chh
Cadmium (Cd), Diss. <0.005 0.005 mg/L 08/19/99 | chh
Calcium (Ca), Diss. 300 0.5 mg/L 08/20/99 | chh
Chromium (Cr), Diss. <Q.Q1 0.01 ma/L 08/19/99|chh
Cobalt (Co), Diss. <0.02 0.02 mg/L 08/20/99 | chh
Copper (Cu), Diss. <0.01 0.01 mg/L 08/19/99{chh
Iron (Fe), Diss. <0.05 0.05 mg/L 08/20/99 [chh
Lead (Pb), Diss. <0.05 0.05 mg/L 08/19/99|chh
Magnesium (Mg), Diss. 84.6 0.1 mg/L 08719799 | chh
Manganese (Mn), Diss. 0.17 0.01 mg/L 08/19/99 | chh
Molybdenum (Mo), Diss. <0.05 0.05 mg/L 08/25/99|pal
Nickel (Ni), Diss. <0.01 0.01 mg/L 08/25/99|pal
Potassium (K), Diss. 9.5 0.5 mg/L 08/20/99 | chh
Selenium (Se), Diss. <0.02 0.02 mg/L 08/19/99 | chh
Sodium (Na), Diss. 460 10 mg/L 08/23/99 | pal
Silver (Ag), Diss. '<0.01 0.01 mg/t 08/19/99 | chh
Zinc (Zn), Diss. <0.01 0.01 mg/L 08/19/99 | chh
EPA 8310 Polynuclear Aromatic Hydrocarbons-HPLC
Acenaphthene ND 5.0 ug/L 08/21/99|rm
Acenaphthylene ND 5.0 ug/L 08/21/99|rm
Anthracene ND 1.0 ug/L 08/21/99|rm
Benzo(b)fluoranthene ND 0.10 ug/L 08/21/99!rm
Benzo(k)fluoranthene ND 0.10 ug/L 08/21/99(rm
Benzo(a)anthracene ND 0.10 ug/L 08/21/99|rm
Benzo(a)pyrene ND 0.10 ug/L 08/21/99{rm
Benzo(ghi )perylene ND 0.10 ug/L 08/21/99{rm
Chrysene ND 1.0 ug/L 08/21/99 | rm
Dibenzo(a,h)anthracene ND 0.10 ug/L 08/21/99(rm
Fluoranthene ND 1.0 ug/L  |08/21/99|rm
|
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The anelytical results, opirons or intermretations contained in this feport ere basad Upon information and materiat supplied by the client for whose exciusive ang confidential use this report has been made. The anaiytical results. opinions or interprata tions

expressed represent the best judgment of Core Laboratorias. Core Labaratorios. however, makes no warranty or representation. express or 1mplied, of any type, and expressty disclaims same as to the

ity, proper or of

any od, gas, coal or other mineral. property. weil or sand in connection with which such repont is used or retied upon for any reasan whatsoever. This report shall not be reproduced. in whole of m part, without the written approvai of Core Laboratories.




RELAB

CORE LABORATORIES

LABORATORY TEST RESULTS

Job Number: 909264 Date: 08/26/99

Customer Sample ID: MW-11 Laboratory Sample ID: 909264-6

Date Sampled......: 08/17/1999 Date Received.......: 08/18/1999

Time Sampled......: 14:00 Time Received.......: 10:53

Sample Matrix.....: Aqueous
Fluorene ND 1.0 ug/L 08/21/99{rm
Indeno(1,2,3-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 Volatile Organic Compounds
Benzene ND 5 ug/L 08/19/99|weh
Ethylbenzene ND 5 ug/L 08/19/99 | weh
Toluene ND 5 ug/L 08/19/99{weh
Xylenes (total) ND 10 ug/L 08/19/99 | weh
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The analytical resuits, opinions or interpretations contaned in this report are based upon mformation and material supplied by the client for whose exclusive and confidential use this report has been mage. The analytical resuits, opintons or interpreta tions

expressed represent the bast jusgment of Core Laboratories. Cora Laboratones. however, makes no warranty or representation, express or implied, of any type, and expressly disclams same as o the

proper or of
2ny oil, gas, coat or other mineral. property, well or sand in connection with which such Te0ort is used o relied upon for any reason whatsoever. This feport shall not be reproduced. N whole o7 in part, without the written approvat of Core Laboratories.
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CORE LABORATORIES

LABORATORY TEST RESULTS

Job Number: 909264 Date: 08/26/99

Customer Sampte ID: P21

Date Sanpled......: 08/17/1999
Time Sampled......: 14:30

Sample Matrix.....: Aqueous

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

EPA 160.1 Solids, Total Dissolved (TDS) 3500 10 mg/L 08/19/99| jaw

EPA 300.0 Chloride 1920 100 mg/L 08/19/99 | kso

EPA 300.0 Fluoride (F) ‘ <5.0 5.0 mg/L 08/19/99 | kso

EPA 300.0 Nitrogen, Nitrate as N (NO3-N) <1.0 1.0 mg/L 08/19/99  kso

EPA 300.0 Sulfate (S04) 170 10 mg/L 08/19/99 |kso

EPA 7470 Mercury (Hg), Diss. <0.0002 0.0002 mg/L 08/19/99|pal

EPA 3510 Separatory Funnel Liqg/Liq Extraction Complete 08/19/99|bjl

EPA 60108 Metals Analysis (ICAP)

l Atuminum (Al), Diss. <0.05 0.05 mg/L 08/20/99{chh

Arsenic (As), Diss. <0.02 0.02 mg/L 08/19/991 chh
Barium (Ba), Diss. 0.16 0.01 mg/L 08/19/99|chh
Boron (B), Diss. 0.38 0.05
Cadmium (Cd), Diss. <0.005 0.005
Calcium (Ca), Diss. 339
Chromium (Cr), Diss. <0.01

Cobalt (Co), Diss. 0.06
Copper (Cu), Diss. <0.01

Iron (Fe), Diss. <0.05

Lead (Pb), Diss. <0.05
Magnesium (Mg), Diss. 143
Manganese (Mn), Diss. 0.09
Molybdenum (Mo), Diss. <0.05

Nickel (Ni), Diss. 0.06
Potassium (K), Diss. 24.3
Selenium (Se), Diss. <0.02

Sodium (Na), Diss. 860 1
Silver (Ag), Diss. ’ <0.01
Zinc (2n), Diss. <0.01

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
ma/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
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EPA 8310 Polynuclear Aromatic Hydrocarbons-HPLC
Acenaphthene ND
Acenaphthylene ND
Anthracene ND
Benzo(b)f luoranthene ND
Benzo(k)fluoranthene ND
Benzo(a)anthracene . ND
Benzo(a)pyrene ND
Benzo(ghi)perylene - ND
Chrysene ND
Dibenzo(a,h)anthracene ND
Fluoranthene ND

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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The analytical rasults, opions O interpretations contained i this report ars based upon Information and material suppiied Dy the client for whose exclusive and confidential use this regort has been made. The anatytical results. Opinions of interyeta tions.

expressed represent the best judgment of Core Laboratonies. Core Laboratones, however, makes no warranty of representation, express or impliea, of any type, and expressly disclaims same as (o the ity, Proper i or of

| afty oil, gas. coal o other Mineral. Property, well o sand in connection with which such report IS used of relied UDon for any reason whatsoaver. This report shall not be reproduced, in whole o« in part, without the Written approval of Core Laboratones.
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CORE LABORATORIES

Job Number: 909264

LABORATORY

TEST

RESULTS
Date: 08/26/99

Customer Sample 1D: PZ1

Date Sampled...... : 0871771999
Time Sampled...... : 14:30
Sample Matrix..... : Aqueous

Laboratory Sampte ID: 909264-7
Date Received..... ..: 0871871999
Time Received.......: 10:53

Fluorene ND 1.0 ug/L 08/21/99| rm
Indeno(1,2,3-cd)pyrene ND 0.10 ug/L 08/21/99| rm
Naphthalene ND 5.0 ug/L 08/21/991rm
Phenanthrene ND 1.0 ug/L 08/21/99|rm
Pyrene ND 1.0 ug/L 08/21/991rm
EPA 82608 Volatile Organic Compounds
Benzene ND 5 ug/L 08/18/99 | weh
Ethylbenzene ND 5 ug/L 08/18/99weh
Toluene ND 5 ug/L 08/18/99{weh
Xylenes (total) ND 10 ug/L 08/18/99 | weh
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The analytical results, opinions o interpretations containad in this report are based upon information and matenal supplied by the client for whose exciusive and confidentiat usé this report has been made. The anatytical resuits. opirwons or interpreta tions

expressed represent the best judgment of Core Laboratones. Core Laboratories, however, makes no warranty Of reprasentation, express or implied. of any type. and expressty disclaims same as to tha

oroper ions or of
any oil, gas, coal of other mineral, property, well or 3and i CONNBENION with wiich SUCH fBPOM 1S USE OF relied LPON for any reason whatsoever. This report Shall nat be reproduCea. in whote o in part, without the written approval of Core Leboratories.
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CORE LABORATORIES

LABORATORY TEST RESULTS
Job Number: 909264 Date: 08/26/99
Customer Sample ID: PZ2 Laboratory Sample ID: 909264-8
Date Sampled......: 08/17/1999 Date Received.......: 08/18/1999
Time Sampled......: 15:05 Time Received.......: 10:53
Sample Matrix.....: Aqueous
EPA 160.1 Solids, Total Dissolved (TDS) 7100 10 mg/L 08/19/99| jaw
EPA 300.0 Chloride 4160 100 mg/L 08/19/99|kso
EPA 300.0 Fluoride (F) <5.0 5.0 mg/L 08/19/99 1 kso
EPA 300.0 Nitrogen, Nitrate as N (NO3-N) <1.0 1.0 mg/L 08/19/99 | kso
EPA 300.0 Sulfate (S04) 303 10 mg/L 08/19/99 | kso
EPA 7470 Mercury (Hg), Diss. <0.0002 0.0002 mg/L 08/19/99|pal
EPA 3510 Separatory Funnel Lig/Liq Extraction Complete 08/19/991bjl
EPA 60108 Metals Analysis (ICAP)
Aluminum (ALl), Diss. <0.05 0.05 mg/L 08/20/99|chh
Arsenic (As), Diss. <0.02 0.02 mg/L 08/19/99|chh
Barium (Ba), Diss. 0.16 0.01 mg/L 08/19/99|chh
Boron (B), Diss. 0.49 0.05 mg/L 08/20/99 | chh
Cadmium (Cd), Diss. <0.005 0.005 mg/L 08/19/99|chh
Calcium (Ca), Diss. 974 5 mg/L 08/26/99|pal
Chromium (Cr), Diss. <0.01 0.01 mg/L 08/19/99 | chh
Cobalt (Co), Diss. <0.02 0.02 mg/L 08/20/99]| chh
Copper (Cu), Diss. <0.01 0.01 mg/L 08/19/99|chh
Iron (Fe), Diss. 0.1 0.05 mg/L 08/20/99 | chh
Lead (Pb), Diss. <0.05 0.05 mg/L 08/19/99|chh
Magnesium (Mg), Diss. 250 0.1 mg/L 08/19/99|chh
Manganese (Mn), Diss. 0.13 0.01 mg/L 08/19/991chh
Molybdenum (Mo), Diss. <0.05 0.05 mg/L 08/25/99|pal
Nickel (Ni), Diss. <0.01 0.01 mg/L 08/25/99] pal
Potassium (K), Diss. 18.6 0.5 mg/L 08/20/99 | chh
Selenium (Se), Diss. <0.02 0.02 mg/L 08/19/99|chh
Sodium (Na), Diss. 1540 10 mg/L 08/23/99|pal
Silver (Ag), Diss. <0.01 0.01 mg/L 08/19/99| chh
Zinc (Zn), Diss. <0.01 0.01 mg/L 08/19/99|chh
EPA 8310 Polynuclear Aromatic Hydrocarbons-HPLC
Acenaphthene ND 5.0 ug/L 08/21/99{ rm
Acenaphthylene ND 5.0 ug/L 08/21/99| rm
Anthracene ND 1.0 ug/L 08/21/99|rm
Benzo(b)fluoranthene ND 0.10 ug/L 08/21/99] rm
Benzo(k)fluoranthene ND 0.10 ug/L 08/21/99|rm
Benzo(a)anthracene ND 0.10 ug/L 08/21/99| rm
Benzo(a)pyrene ND 0.10 ug/L 08/21/99| rm
Benzo(ghi)perylene ND 0.10 ug/L 08/21/99 | rm
Chrysene ND 1.0 ug/L 08/21/99| rm
Dibenzo(a,h)anthracene ND 0.10 ug/L 08/21/99| rm
Fluoranthene ND 1.0 ug/L 08/21/99(rm
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The anatytical resuits, 0pnions or interpretations contained in this report are basad upon information and material Supplied by the clint for whose exclusive and confidential use this report has been made. The analytcal results. ooINions or interbreta tions

oxpressed represent the bast judgment of Core Laboratones. Core Laboratones, howevar. makes no warranty of representation, express or fmphed. of any type. and expressly disclaims same as to the

proper or 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 whatsoaver, This report shall not be reproduced, in whole of in part, without the written approval of Core Laboratories.
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LABORATORY TEST RESULTS
Job Number: 909264 )

Date: 08/26/99

Customer Samplé ID: P22

Laboratory Sample 1D: 909264-8
Date Sampled......: 08/17/1999 Date Received.......: 08/18/1999
Time Sampled...... : 15:05 Time Received.......: 10:53
Sample Matrix..... : Aqueous

Fluorene ND 1.0 ug/L 08/21/99|rm
Indeno(1,2,3-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 82608 Volatile 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 (total) ND 10 ug/L 08/18/99|weh
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The analytical results, opinions or interpratationa contained in this report are based upan intarmation. and matenal supphed by the client tor whose exclusive and confidentiat use this report has been made. The analylical results, opinions or interpreta hons
8xpressad represant the best judgment of Core Laboratones. Core Laboratorias, however, makes o warranty or represantation, express or impiied. of any type, and expressiy disciauns same as to the

ivity, proper ions or of
any o, gas, coal of ather Mineral, property, well or 5and in connection with whch such repor 18 used or refied Upon for any reason whatsoever. This report shall not be reproduced, m whole or in part, without the written approval of Cace Labaratories,
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Job Number: 909264

LABORATORY TEST RESULTS

Date: 08/26/99

Customer Sample ID: PZ3 Laborator? Sample ID: 909264-9

Date Sampled......: 08/17/1999 Date Received.......: 08/18/1999
Time Sampled...... 1 15:40 Time Received.......: 10:53
Sample Matrix..... 1 Agueous

EPA 160.1 Solids, Total Dissolved (TDS) 4100 10 mg/L 08/19/99 jaw
EPA 300.0 Chloride 2130 100 mg/L 08/19/99kso
EPA 300.0 Fluoride (F) <5.0 5.0 mg/L 08/19/99{kso
EPA 300.0 Nitrogen, Nitrate as N (NO3-N) <1.0 1.0 mg/L 08/19/99]kso
EPA 300.0 Sulfate (S04) 124 10 mg/L 08/19/99 | kso
EPA 7470 Mercury (Hg), Diss. <0.0002 0.0002 mg/L  |08/19/99|pal
EPA 3510 Separatory Funnel Liq/Lig Extraction Complete 08/19/991bjl
EPA 6010B Metals Analysis (ICAP)
Aluminum (Al), Diss. <0.05 0.05 mg/L 08/20/99|chh
Arsenic (As), Diss. <0.02 0.02 mg/L 08/19/99|chh
Barium (Ba), Diss. 0.20 0.01 mg/L 08/19/99| chh
Boron (B), Diss. 0.47 0.05 mg/L 08/26/99{pal
Cadmium (Cd), Diss. <0.005 0.005 mg/L 08/19/99| chh
Calcium (Ca), Diss. 524 0.5 mg/L 08/20/99| chh
Chromium (Cr), Diss. <0.01 0.01 mg/L 08/19/99|chh
Cobalt (Co), Diss. <0.02 0.02 mg/L 08/20/99 | chh
Copper (Cu), Diss. <0.01 0.01 mg/L 08/19/99|chh
lron (Fe), Diss. 1.12 0.05 mg/L 08/20/99|chh
Lead (Pb), Diss. <0.05 0.05 mg/L 08/19/99|chh
Magnesium (Mg), Diss. 148 0.1 mg/L 08/19/99|chh
Manganese (Mn), Diss. 0.18 0.01 mg/L 08/19/99|chh
Molybdenum (Mo), Diss. <0.05 0.05 mg/L 08725799 | patl
Nickel (Ni), Diss. <0.01 0.01 mg/L 08/25/99|pal
Potassium (K), Diss. 12.8 0.5 mg/L 08/20/99 | chh
Selenium (Se), Diss. <0.02 0.02 mg/L 08/19/99 | chh
Sodium (Na), Diss. 730 10 mg/L 08/23/99|pal
Silver (Ag), Diss. <0.01 0.01 mg/L 08/19/99|chh
Zinc (2n), Diss. <0.01 0.01 mg/L 08/19/99{chh
EPA 8310 Polynuclear Aromatic Hydrocarbons-HPLC
Acenaphthene ND 5.0 ug/L 08/21/99|rm
Acenaphthylene ND 5.0 ug/L 08/21/99|rm
Anthracene ND 1.0 ug/L 08/21/99|rm
Benzo(b)fluoranthene ND 0.10 ug/L 08/21/99|rm
Benzo(k)fluoranthene ND 0.10 ug/L 08/21/99{rm
Benzo(a)anthracene ND 0.10 ug/L 08/21/99|rm
Benzo(a)pyrene ND 0.10 ug/L 08/21/99 | rm
Benzo(ghi)perylene : ND 0.10 ug/L 08/21/99|rm
Chrysene ND 1.0 ug/L 08/21/99|rm
Dibenzo(a,h)anthracene ND 0.10 ug/L 08/21/99|rm
Fluoranthene ND 1.0 ug/L 08/21/99|rm
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The analytical resuits, ODInioN3 or interpratations contained » thig report are based upon mformation and materiel supplisd 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, howaver. makes no wadranly or representation, express or impled, of any type, and expressyy disclaims same as to the

'\ proper i or of
any OA, gas, coa! or other Minaral, property, well or sand in connBction with which such repor is used or retied upon for any reason whatsoaver. This report shall not be reproduced, in whole or in Part, without the written approval of Core Laboratories.
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CORE LABORATORIES

Job Number: 909264

LABORATORY

TEST

RESULTS
Date: 08/26/99

Customer Sample ID: PZ3

Date Sampled..... .z 0871771999
Time Sampled......: 15:40
Sample Matrix.....: Aqueous

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

Fluorene ND 1.0 ug/L 08/21/99(rm
Indeno(1,2,3-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 82608 Volatile Organic Compounds
Benzene 17 5 ug/L 08/18/99 | weh
Ethylbenzene <5 .5 ug/L 08/18/99weh
Toluene ND 5 ug/L 08/18/99|weh
Xylenes (total) ND 10 ug/L 08/18/99 |weh

Page 19

The analytical resuits, apimions or interpretations contained in this report are based upon information and matarial supplied by the client for whose exclusive and confrdential use this repart has been made. The analytical resuits, opmions or interpreta tions.

exBrassed spresent the best judgment of Core Laboratonies. Core Laboratories, nowever. Makes no warranty or representation, express or implied, of any type,

and expressly disclaims same as to the proper or of

any oil, gas, coal or other mineral, property, weil or 3and In CONNBCHiON with which SUCh report 1s used o relied upon for any reason whatsoever, This report shail not ba reproduced. in whole or in part, without the written approvat of Core Laboratories.




((Rfras

CORE LABORATORIES

LABORATORY
Job Number: 909264

TEST

RESULTS

Date: 08/26/99

Customer Sample ID: PZ4

Date Sampled......: 08/17/1999
Time Sampled......: 16:10
Sample Matrix.....: Aqueous

Laboratory Sample ID: 909264-10

Date Received.......:
Time Received....... :

10:53

EPA 160.1 Solids, Total Dissolved (TDS) 5900 10 mg/L 08/19/99| jaw
EPA 300.0 Chloride 3220 100 mg/L 08/19/99 | kso
EPA 300.0 Fluoride (F) <5.0 5.0 mg/L 08/19/99kso
EPA 300.0 Nitrogen, Nitrate as N (NO3-N) <1.0 1.0 mg/L 08/19/99 | kso
EPA 300.0 Sulfate (S04) 233 10 mg/L 08/19/99 |kso
EPA 7470 Mercury (Hg), Diss. <0.0002 0.0002 mg/L 08/19/99 | pal
EPA 3510 Separatory Funnel Lig/Liq Extraction Complete 08/19/99|bjl

EPA 60108 Metals Analysis (ICAP)
Aluminum (ALl), Diss. <0.05 0.05 mg/L 08/20/99 {chh
Arsenic (As), Diss. <0.02 0.02 mg/L 08/19/99| chh
Barium (Ba), Diss. 0.17 0.01 mg/L 08/19/99|chh
Boron (B), Diss. 0.41 0.05 mg/L 08/26/99 | pal
Cadmium (Cd), Diss. <0.005 0.005 mg/L 08/19/99{chh
Calcium (Ca), Diss. 852 5 mg/L 08/26/99 |pal
Chromium (Cr), Diss. <0.01 0.01 mg/L 08/19/99 | chh
Cobalt (Co), Diss. <0.02 0.02 mg/L 08/20/99 | chh
Copper (Cu), Diss. <0.01 g.01 mg/L 08/19/99 | chh
Iron (Fe), Diss. <0.05 0.05 mg/L 08/20/99 | chh
Lead (Pb), Diss. <0.05 0.05 mg/L 08/19/99 | chh
Magnesium (Mg), Diss. 203 0.1 mg/L 08/19/99]chh
Manganese (Mn), Diss. 0.06 0.01 mg/L 08/19/99 | chh
Molybdenum (Mo), Diss. <0.05 0.05 mg/L 08/25/99 |pal
Nickel (Ni), Diss. <0.01 0.01 mg/L 08/25/99|pal
Potassium (K), Diss. 16.1 0.5 mg/L 08/20/99| chh
Selenium (Se), Diss. <0.02 0.02 mg/L 08/19/99] chh
Sodium (Na), Diss. 1070 10 mg/L 08/23/99 | pal
Silver (Ag), Diss. <0.01 0.01 mg/L 08/19/99|chh
Zinc (Zn), Diss. <0.01 0.01 mg/L 08/19/99 | chh

EPA 8310 Polynuclear Aromatic Hydrocarbons-HPLC

Acenaphthene ND 5.0 ug/L 08/21/99|rm
Acenaphthylene ND 5.0 ug/L 08/21/99|rm
Anthracene ND 1.0 ug/L 08/21/99|rm
Benzo(b)fluoranthene ND 0.10 ug/L 08/21/99 | rm
Benzo(k)fluoranthene ND 0.10 ug/L 08/21/99|rm
Benzo(a)anthracene ND 0.10 ug/L 08/21/99 rm
Benzo(a)pyrene ND 0.10 ug/L 08/21/99{rm
Benzo(ghi)perylene ND 0.10 ug/L 08/21/99| rm
Chrysene ND 1.0 ug/L 08/21/99|rm
Dibenzo(a,h)anthracene . ND 0.10 ug/L 08/21/99|rm
Fluoranthene ND 1.0 ug/L 08/21/99| rm
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The anatytical results. opinions or terpretations 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 tong

exprassed rgpresent

the best udgment of Core Laboratories. Core Laboratorias, however. makes no warranty or Tepresentation, express or imphed, of any type, and expressty disclaims same as to the

proper

or

of

any od, gas, coal or other mineral, property, well of sand in connection with which such report is used o retied upon for any reason whatsoever. This report shall not be reproduced, in whole of in pan, without the wnitten approval of Core Laboratories.
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The anaiyticat results, opinions o interpretations contained in this report are based upon information and material supplied by the cliant for whose exclusive and confidential use this report has been made. The analytical resuits, opmions or Nterpreta tions

@xprassed represent the best udgment of Core Laboratories. Core Laboratonas. however, makes no warranty of represeniation. express of imphed. of any type. and expressly disclams same as to the

proper or of
any od. Qas. coal or other muneral, property, well or sand in COMECtion with which such report 1S used or reied upon for any reason whatsosver. This report shall not be reproduced. in whole or in part, without the written approval of Core Laboratories.

¢

LABORATORY TEST RESULTS
Job Number: 909264 Date: 08/26/99
Customer Sample ID: PZ4 Laboratory Sample ID: 909264-10
Date Sampled...... : 08/17/1999 Date Received.......: 08/18/1999
Time Sampled...... : 16:10 Time Received.......: 10:53
Sample Matrix.....: Agueous
I Fluorene ND 1.0 ug/L 08/21/99| rm
Indeno(1,2,3-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 82608 Vo'latile 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 (total) ND 10 ug/L 08/18/99 |weh
1
| | L
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CORE LABORATORIES

Job Number.: 909264

QUALITY

CONTROL

RESULTS

Report Date.: 08/26/99

ac Lab ID Reagent QC Result QC Result True Value Orig. value Calc. Result * Limits Date  Time
1cv V19923A 9.830 10 98.3 % 85-115  08/19/1999 1111
ICB 0.212 08/19/1999 1127
MD  909104-1 2.0462 2.0072 0.0390 A 1.0000 08/19/1999 1158
MS 909104-1  V19922E 12.1999 10.000000 1.80648 103.9 % 75-125 08/19/1999 1213
ccv V19923A 9.595 10 96.0 % 85-115  08/19/1999 1418
ccs 0.273 08/19/1999 1434
cev V19923A 9.538 10 95.4 % 85-115  08/19/1999 1726
. ccs 0.206 08/19/1999 1742
cev V19923A 9.348 10 93.5 % 85-115  08/19/1999 2033
l ccB 0.211 08/19/1999 2049

ac Lab ID Reagent QC Result QC Result True Value Orig. value Calc. Result * Limits Date Time
Icv V19923A 1.090 1 109.0 % 85-115  08/19/1999 1111
I 1CB 0.000 08/19/1999 1127
MD  909104-1 0.0257 0.0169 0.0088 A 0.5000 08/19/1999 1158
MS 909104-1 V19922 1.0987 1.000000 0.01521 108.3 % 75-125  08/19/1999 1213
cev V19923A 1.093 1 109.3 % 85-115  08/19/1999 1418
cce 0.000 08/19/1999 1434
ccv V19923A 1.103 1 110.3 % 85-115  08/19/1999 1726
ccs 0.000 08/19/1999 1742

Qc Lab ID  Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date  Time
cv V199234 0.988 1 98.8 % 8-115 08/19/1999 1111
1c8 0.009 08/19/1999 1127
MD  909104-1 0.0272 0.0346 0.0074 A 0.1000 08/19/1999 1158
MS 909104-1  V19922E 1.0156 1.000000 0.03114 98.4 % 75-125 08/19/1999 1213
cev V199234 0.973 1 97.3 % 85-115 08/19/1999 1418
ccs 0.000 08/19/1999 1434
ccv V19923A 0.953 1 95.3 % 85-115 08/19/1999 1726
I ccB 0.009 0871971999 1742

Qac Lab ID Reagent QC Result QC Result True Value orig. Value Calc. Result * Limits Date Time

M8 5 - 08/19/1999 0800

LCS v19924¢C 9857 10000 . 98.6 % 80-120 08/19/1999 0816

MD 907643-8 417 413 1.0 R 20 0871971999 0847
Page 22

* %=% REC, R=RPD, A=ABS Diff., D=% Diff.
The analytical results, 0pinions or interpretations contanad in this repart are based upon Information and material supplied by the client for whose exciusive and confidential use this report has been made. The analytical results, opirvons or interprata tions.
axpressed rapresent the best judgment of Core Laboratories. Core Laboratories, however, makes no warranty of rapresentation, express or Implied, of any type, and expressty disciaims same as 10 the

ity proper or of
any od. gas, coal o other mineral, praperty, well or S8nd in connection with which such f@port is USed or ralied upon for any reason whatsoever. This report shall not be reproduced. in whole or 1n part, without tha written approval of Gare Laboratories.
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Job Number.: 909264

CORE LABORATORIES

QUALITY CONTROL RESULTS
: Report Date.: 08/26/99

Qc Lab 1D
S 907643-8

Reagent
vV19924C

QC Result
918

QC Result True Value

500.000000

Orig. Value
413

Calc. Result *

101.0 %

Limits

75-125

Date Time

08/19/1999 1139

Qc Lab ID  Reagent QC Resutt Qc Result True Value Orig. Value Calc. Result * Limits Date  Time
ey V199234 21.460 20 107.3 % 85-115  08/19/1999 1111
1cB 0.552 08/19/1999 1127
MD 909104-1 9.2755 9.5233 2.6 R 20 08/19/1999 1158
MS 909104-1  V19922€ 30.1839 20.000000 8.57097 108.1 % 75-125 0871971999 1213
cev V19923A 21.557 20 107.8 % 85-115  08/19/1999 1418
ccs 0.525 08/19/1999 1434
cev V199234 21.054 20 105.3 % 85-115  08/19/1999 1726
ccs 0.500 08/19/1999 1742

ac Lab ID Reagent QC Result QC Result True Value Orig. value Calc. Resutt * Limits Date Time
CAL ICPCALBLK 0.00959 0.00 08/20/1999 0902
CAL ICPCALSTD 1.89540 10.0 08/20/1999 0906
IcvV V170639F 1.93059 2.00 96.5 % 90-110  08/20/1999 0921
1CB -0.01325 08/20/1999 0927
1s8 V170640F 485.33465 500.0 97.1 % 80-120  08/20/1999 0931
cov V170639F 1.90028 2.00 95.0 % 90-110  08/20/1999 1008
ccs -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
cev V170639F 1.89475 2.00 9.7 % 90-110 08/20/1999 1113
cce 0.00051 08/20/1999 1118
1s8 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

Qc Lab ID Reagent QC Result QC Resutt True Value Orig. Value Calc. Result * Limits Date Time
“cev V170638F 3.69345 4.00 92.3 % 90-110 08/19/1999 1328
ccs 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
ccs -0.00018 08/19/1999 1426
Page 23

* 9%=% REC, R=RPD, A=ABS Diff., D=¥% Diff.
The analyticai results, opinions or interpratations contained in this report are based upon information and matenal supplied by the client for whose exciusive and confidential use this report has besn made. The analyticat rasults. opinions or interpreta tions

exprassed represent the best judgment of Core Laboratories. Core Laboratories, however. makes na warranty of répresentation, express or implied, of any lype, and expressly disclaims same as to the

ity, proper ions or of
any od, gay, codl or other minaral. property, well or 3and iN CONNBCHON With Which Such repxrt 1S Used oF felied UNGN [or any reason whatsoevar. This report shail not be reproduced, in whole or in part, without the written approval of Core Laboratones.
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CORE LABORATORIES

Job Number.

1 909264

QUALITY

CONTROL RESULTS

Report Date.: 08/26/99

Qc Lab ID Reagent QC Result QC Result True Value Orig. value Calc. Result * Limits Date Time
“cev V170638F 3.76845 4.00 9.2 % 90-110  08/19/1999 1509
cCcB 0.00206 08/19/1999 1515

Lab ID

Reagent

QC Result

QC Result True Value Orig. value Calc. Result * Limits Date  Time

V170640F 0.45403 6.50 90.8 % B0-120 08/19/1999 1321

V170638F 3.84054 4.00 96.0 % 90-110 08/19/1999 1328

0.00202 08/19/1999 1334

909264-1 0.14004 0.13803 1.4 R 20 08/19/1999 1348
909264-1 V16006105 1.28777 1.000000 0.13803 115.0 % 75-125  08/19/1999 1353
V170638F 3.91450 4.00 97.9 % 90-110 08/19/1999 1421

0.00028 08/19/1999 1426

V170640F 0.46464 0.50 92.9 % 80-120 08/19/1999 1500

V170638F 3.96942 4.00 99.2 % 90-110  08/19/1999 1509

0.00007 08/19/1999 1515

Lab 1D

Reagent QC Result QC Result True Value Orig. value Calc. Result * Limits Date Time

ICPCALBLK 0.26969 08/20/1999 0902

1CPCALSTD 1.41210 2.00 0872071999 0909

V170639F 1.98949 2.00 99.5 % 90-110 08/20/1999 0921

0.00892 08/20/1999 0927

V170639F 2.01085 2.00 100.5 % 90-110 08/20/1999 1008

0.02188 0872071999 1013

909264-1 0.39250 0.39215 0.1 R 20 08/20/1999 1026
909264-1  ICPSPK99A 0.85941 0.5000 0.39215 93.5 % 75-125 08/720/1999 1031
V170639F 2.02555 2.00 101.3 % 90-110 08/20/1999 1113

0.04254 08/20/1999 1118

Qc

CAL
CAL
1cv
1cs
MD

MS

ccy

Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date  Time
ICPCALBLK 0.26010 - 08/26/1999 0823
ICPCALSTD 1.33190 2.00 08/26/1999 0916
V170639F 2.03601 2.00 101.8 % 90-110 08/26/1999 0918
0.02388 08/26/1999 0924
909270-2 0.33383 0.33793 1.2 R 20 08/26/1999 1006
909270-2 V16004408 5.22448 5.000000 0.33793 97.7 % 75-125 08/26/1999 1011
V170639F 1.96790 2.00 98.4 % 90-110 08/26/1999 1054
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* %=% REC, R=RPD, A=ABS Diff., D=% Diff.
The analytical resuits, opmions of interpretations contaired in this report are based upon information and matenal supplied by the client for whose exclusive and confidential use this repon has been made. The analytical results, opinions or interpreta tions

‘expressed represent the bast judgment of Core Laboratones. Core Laboratones. however. Makes no warranty or fepresentalion, express or imphed, Of any type, and exprassly disclaims same as to the

proper or i of

any od, gas. coal or other mineral, property, wek or sand in connection with which such report is used or relied UPON for any reason whatsoever. THis report shail not ba reproduced. in whole of in part, without the written approval of Cora Laboratories.
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CORE LABORATORIES

Job Number.: 909264

QUALITY

CONTROL

RESULTS
Report Date.: 08/26/99

ccB
ccv

Lab ID Reagent QC Result QC Result True Value orig. value Calc. Result * Limits Date Time
0.04049 - 08/26/1999 1059

V170639F 2.05579 2.00 102.8 % 90-110 08/26/1999 1219

0.04907 08/26/1999 1224

Qc Lab 1D Reagent QC Result QC Result True Value Orig. 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

QacC Lab ID Reagent QC Result QC Result True Value Orig. vValue Calc. Result * Limits Date Time
CAL ICPCALBLK 0.00410 0.00 08/20/1999 0902
CAL 1CPCALSTD 24 .69709 50.00 0872071999 0906
Icv V170639F 1.99894 2.00 99.9 % 90-110 08/20/1999 0921
1c8 0.00404 0872071999 0927
1SB V170640F 462.77264 500.0 92.6 % 80-120 0872071999 0931
ccv V170639F 2.01413 2.00 100.7 % 90-110 08/20/1999 1008
ccs 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
cev V170639F 2.05382 2.00 102.7 % 90-110 08/20/1999 1113
ccB 0.01640 08/20/1999 1118
1SB V170640F 472.33630 500.0 94.5 % 80-120 08/20/1999 1134
cev 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 Diff., D=% Diff.

The anaiytical results, opinions or interpretations contaned in this raport are based upon information and malanal supplied by the client for whose exclusive and confidential use Inis report has been made. The analytical results, opinions o interpreta tons

exprassed rapresent the best judgment of Core Laboratones. Core Laboratories. however, makes no warranty of representation, express or implied. of any type. and expressly disclaims same as to the

oroper or of
any o, gas, coal or other mineral, property, well of 8and in Connection with wi¥ch SUCh repOt is usad o retied upon for any reason whatsoever. This report shall not be reproduced, in whole or in part, without Ihe written approval of Core Laboratories.
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CORE LABORATORIES

Job Number.: 909264

QUALITY

CONTROL

RESULTS

Report Date.: 08/26/99

Qc Lab ID Reagent QC Result GC Result True Value Orig. 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
1cB -0.00577 08/26/1999 0924
158 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
I1sB V170640F 488.17779 500.0 97.6 % 80-120 08/26/1999 1044
ccv V170639F 2.03890 2.00 101.9 X 90-110 08/26/1999 1054
cce -0.00333 08/26/1999 1059
1B 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
CccB -0.00200 08/26/1999 1224

Qac Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date Time
1B V170640F 0.43752 0.50 87.5 % 80-120 0871971999 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 0871971999 1353
cev V170638F 0.39334 0.40 98.3 % 90-110 0871971999 1421
ccB -0.00328 08/19/1999 1426
1SB 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

Qc Lab 1D Reagent QC Result ac Result True Value orig. 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
1B 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
cce 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
coy V170639F 2.07481 2.00 103.7 % 90-110  08/20/1999 1113
ccB 0.00038 08/20/1999 1118
I1sB 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
cce -0.00449 08/20/1999 1148
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* %=% REC, R=RPD, A=ABS Diff., D=% Diff.
The snatyucal resuits, apinions or mnterratations conteined in this repart are basad upon nformation and Matenel suppiad by the cient for whose exciusive 8nd confidential use this report has been made. The anatytical results, opinions O interpreta tions.

axpressed represent the bast udgment of Core Laboratories. Cora Laboratories. however, makes no warranty of reprasentation, express or implied, of any type, and expressly disclaims same as to the

ity, proper or of
any oi, gas, ¢oal or othar mineral. property. wed or sand in connection with which such report 18 used or relied UPON for any reason whatsoever. This rapart shalt not be reproduced, in whoie or in part, without the wnittan approval of Core Laboratories.
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Job Number.: 909264

QUALITY CONTROL

RESULTS

Report Date.: 08/26/99

Qac Lab ID

Reagent QC Result QC Result True Value Orig. value Calc. Result * Limits Date Time
1sB V170640F 0.46637 0.50 93.3 % 80-120 08/19/1999 1321
ccv V170638F 0.93111 1.0 93.1 % 90-110 08/19/1999 1328
ccB -0.00230 08/19/1999 1334
MD 909264-1 0.00040 -0.00015 0.00055 A 0.01000 08/19/71999 1348
MS- 909264-1  v16006105 0.30609 0.250000 -0.00015 122.5 % 75-125 08/19/1999 1353
ccv V170638F 0.95738 1.0 95.7 % 90-110  08/19/1999 1421
ccB -0.00187 - 08/19/1999 1426
1SB V170640F 0.48407 0.50 96.8 % 80-120 08/19/1999 1500
ccv V170638F 0.96977 1.0 97.0 % 90-110  08/19/1999 1509
ccB -0.00143

08/19/1999 1515

Qc Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date  Time
CAL 1CPCALBLK 0.02859 0.00 08/20/1999 0902
CAL ICPCALSTD 69.00149 100.00 08/20/1999 0913
Icv V170639F 1.98187 2.00 99.1 % 90-110 08/20/1999 0921
ICB -0.02203 08/20/1999 0927
1sB V170640F 180.04661 200.0 90.0 % 80-120 08/20/1999 0931
cev V170639F 2.00787 2.00 100.4 % 90-110 08/20/1999 1008
ccs -0.01116 08/20/1999 1013
MD 909264-1 0.01667 0.02131 0.00464 A 0.05000 08/20/1999 1026
MS 909264-1  ICPSPK99A 0.41067 0.5000 0.02131 7.9 % 75-125  08/20/1999 1031
ccv V170639F 2.02970 2.00 101.5 % 90-110  08/20/1999 1113
cce -0.02261 08/20/1999 1118
1s8 V170640F 183.33859 200.0 91.7 % 80-120 08/20/1999 1134
ccv V170639F 2.01809 2.00 100.9 % 90-110  08/20/1999 1143
cce -0.01841

08/20/1999 1148

* %=% REC, R=RPD, A=ABS Diff., D=% Diff.
The snatytical resuits, opinions or interprstations contained in this repart are based upan information and Material supplied by the client for whose axclusive and confidential use this feport has been made. The analytical results, opinions or Interpreta tions

8xprassed 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

Qc Lab ID Reagent QC Result QC Result True Value Orig. value Calc. Result * Limits Date  Time
1sB V170640F 0.87456 1.00 87.5 % 80-120 08/19/1999 1321
cev V170638F 3.94145 4.00 98.5 % 90-110 08/19/1999 1328
cce -0.00167 08/19/1999 1334
MD  909264-1 -0.01325 -0.00530 0.00795 A 0.05000  08/19/1999 1348
MS 909264-1 V16006105 1.04800 1.000000 -0.00530 105.3 % 75-125  08/19/1999 1353
ccv V170638F 3.86980 4.00 96.7 % 90-110 08/19/1999 1421
CCB -0.00000 08/19/1999 1426
ISB V170640F 0.86078 1.00 86.1 % 80-120 08/19/1999 1500
cev V170638F 3.96175 4.00 99.0 % 90-110 08/19/1999 1509
ccs -0.00313 08/19/1999 1515
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proper or

of

any oil, gas, coal or other mwneral. property, well of 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.
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CORE LABORATORIES

Job Number.:

909264

QUALITY

CONTROL

RESULTS

Report Date.: 08/26/99

Qc Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date  Time
1s8 V170640F 447.29241 "500.0 89.5 % 80-120 0871971999 1321
cev V170638F 3.84938 4.00 96.2 % 90-110  08/19/1999 1328
ccB -0.01933 08/19/1999 1334
MD 909264-1 118.76293 114.73051 3.5 R 20 08/19/1999 1348
MS  909264-1 V16006105 115.77108 1.000000 114.73051 104.1 % 75-125 08/19/1999 1353
ccv V170638F 3.84063 4.00 96.0 % 90-110 08/19/1999 1421
CCB -0.01565 08/19/1999 1426
1sB V170640F 444.51611 500.0 88.9 % 80-120  08/19/1999 1500
cev V170638F 3.90328 4.00 97.6 % 90-110  08/19/1999 1509
cce -0.00966 08/19/1999 1515

ac Lab 10 Reagent QC Result QC Result True Value Orig. value Calc. Result * Limits Date  Time
IsB V170640F 0.45798 0.50 91.6 % 80-120 08/19/1999 1321
ccv V170638F 0.61130 0.60 101.9 % 90-110 08/19/1999 1328
ccB -0.00077 08/19/1999 1334
MD  909264-1 0.21948 0.21442 2.3 R 20 08/19/1999 1348
MS 909264-1 V16006105 0.38591 0.150000 0.21442 114.3 % 75-125  08/19/1999 1353
cev V170638F 0.61155 0.60 101.9 % 90-110  08/19/1999 1421
CCB -0.00077 08/19/1999 1426
1sB V170640F 0.45984 0.50 92.0 % 80-120 08/19/1999 1500
ccv V170638F 0.62160 0.60 103.6 % 90-110  08/19/1999 1509
cce -0.00077 08/19/1999 1515

ac Lab ID Reagent QcC Result QC Result True Value Orig. value Calc. Result * Limits Date  Time
CAL HGCALBLK 4394 0.000 08/19/1999 0851
CAL V170626C 19484 0.000050 08/19/1999 0855
CAL V170626C 33437 0.000200 08/19/1999 0858
CAL V170626C 89960 0.001000 08/19/1999 0902
CAL V170626C 419010 0.005000 08/19/1999 0906
CAL V170626C 794541 0.010000 08/19/1999 0910
Icv V170626D 0.00455 0.005000 91.0 % 90-110  08/19/1999 0913
ics -0.000067 08/19/1999 0917
PB -0.000102 08/19/1999 0921
LCS v170626D 0.00468 0.005000 93.6 % B0-120  08/19/1999 0924
MD 907643-1 0.00323 0.00327 0.00004 A 0.00100  08/19/1999 0932
MS 907643-1  Vv170626C 0.00670 0.005000 0.00327 68.6 % 75-125  08/19/1999 0936
cey V170626C 0.00512 0.005000 102.4 % 90-110  08/19/1999 0958
cce -0.000122 08/19/1999 1002
ccy V170626C 0.00510 0.005000 102.0 % 90-110  08/19/1999 1043
ccs 0.000055 ‘ 08/19/1999 1046
ccv V170626C 0.00528 0.005000 105.6 % 90-110  08/19/1999 1341
Page 28

* %=X REC, R=RPD, A=ABS Diff., D=¥ Diff.

The analyticat resuits. opinions or interpretations contained w 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 resuits, opinions of interpreta tions

exprassad represent the best judgment of Core Laboratories. Core Laboratones. however, makes no warranty or representation. express of implied. of any type, and expressly disciaims same as 10 the

ity. proper or

of

any od, gas, coal or other mineval, property, well or 3and in connection with which such feport is used of reled upon for any reason whatsoever. This feport shal not be reproduced, in whole or in part, without the written appravat of Core Laboratones.
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CORE LABORATORIES

Job Number.: 909264

QUALITY

CONTROL

RESULTS

Report Date.: 08/26/99

Qc Lab 1D Reagent QC Result QC Result True Value Orig. value Calc. Result * Limits Date  Time
ccs -0.000052 08/19/1999 1345
tcy V170626C 0.00527 0.005000 105.4 % 90-110  08/19/1999 1426
cce -0.000033 08/1971999 1429
ccv V170626C 0.00514 0.005000 102.8 % 90-110 08/19/1999 1507
ccs -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
cce -0.000047

08/19/1999 1544

QC Lab 1D Reagent QC Result QC Result True Value Orig. value Calc. Result * Limits Date Time
CAL ICPCALBLK 706.00000 08/25/1999 0913
CAL 1CPCALSTD 15552.00000 2.00 08/25/1999 0923
cv V170640H 1.07985 1.000 108.90 % 90-110 0872571999 1005
1CB 0.00088 08/25/199%9 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 < V1706404 1.07849 1.000 107.8 % 90-110 08/25/1999 1149
CccB 0.00137 08/25/1999 1154
cecv V170640H 1.07492 1.000 107.5 % 90-110 08/25/1999 1237
ccs 0.00036

08/25/1999 1243

QC Lab 1D Reagent QC Result QC Result True Value orig. Value Calc. Result * Limits Date Time
CAL ICPCALBLK 43.50000 0.00 0872571999 0913
CAL ICPCALSTD 20138.50000 1.0 08/25/1999 0921
1cv V170640H 1.57233 1.6 98.3 % 90-110 08/25/1999 1005
1CB -0.00004 0872571999 1010
ISB V170640F 0.83078 1.00 83.1 % 80-120 08/25/1999 1015
cev 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 0.017000 08/25/1999 1117
MS 909264-1 V16006804 0.36238 0.400000 0.00291 89.9 % 75-125 08/25/1999 1122
cev V170640H 1.54588 1.6 96.6 % 90-110 08/25/1999 1149
ccB 0.00024 08/25/1999 1154
1sB V170640F 0.82414 1.00 82.4 % 80-120 - 08/25/1999 1226
cev V1706404 1.54757 1.6 96.7 % 90-110° 08/25/1999 1237
ccB -0.00022 08/25/1999 1243
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axpressed represent the best judgment of Core Laboratories. Core Laboratories, however, makes no warranty or representatian, axpress ar imglied. of any type, and exprassly disclaims same as to the

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

The gnatytical casuits. OOMUONS OF iNtBIDAAtALONS CONtRIN in this rBROA are Dased UPON INtorMation sna material SUDPISS Dy the chent for Whose exclusive and conhidential use this report has been made. The anatytical results, opmions o interreta tions.

proper or

of

any o, gas, coal or other rmineral, Property, well or sand in connection with which such report is used o rehed upON for any reason whatsoever. This report shali not be reproduced. 1N whole OF in part, without the wniten approval of Core Laboratories.
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CORE LABORATORIES

Job Number.: 909264

QUALITY CONTROL

RESULTS
Report Date.: 08/26/99

GC Lab ID  Reagent QC Result QC Result True Value orig. 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
cev V170639F 18.86026 20.00 94.3 % 90-110 08/20/1999 1008
l cce 0.14467 08/2071999 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
cev VA70639F 18.64502 20.00 93.2 % 90-110  08/20/1999 1143
cce 0.15172 08/20/1999 1148

Q@C Lab ID Reagent QC Result QC Result True Value Orig. value Calc. Result * Limits Date  Time
ccv V170638F 3.82338 4.00 95.6 % 90-110 08/19/1999 1328
cce 0.00520 08/19/1999 1334
MD  909264-1 0.00101 0.01384 0.01283 A 0.02000 0871971999 1348
l 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 0871971999 1421
ccs 0.00731 08/19/1999 1426
ccv V170638F 3.86416 4.00 96.6 % 90-110 08/19/1999 1509
l ccB 0.00082 08/19/1999 1515

QC Result

ac Lab ID Reagent QC Result True Value orig. value Calc. Result * Limits Date Time
1sg V170640F 0.96706 1.00 96.7 % 80-120 08/19/1999 1321
cecv V170638F 0.73895 0.80 92.4 % 90-110 08/19/1999 1328
CCB -0.00096 08/19/1999 1334
MD 9092641 -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 0871971999 1353
I cev 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
cecv V170638F 0.76598 0.80 95.7 % 90-110 0871971999 1509
' cce -0.00035 08/19/1999 1515
Page 30

%=% REC, R=RPD, A=ABS Diff., D=% Diff.

The anatytical resuits, opincons of interpretations contained in this report ara based Lpon mformation and material supplied by the client for whose exclusive and confidantial use this report has been made. The analytical resuits, opinions of nterprata tons

expresaed represent the best judgment of Core Laboratories. Core Laboratories. howaver, Makes NoO warranty Or sapresentation, express or implied, of any type, and expressty disciaims same as to the

ity, proper o of
any od, gas, coal or other mneral, property, well or 8and in connection with which such repon Is used or relied upon for any reason whatsoever. This report shall not be reproduced. in whole of in part, without the writien approvai ot Core Laboratories.
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CORE LABORATORIES

Job Number.: 909264

QUALITY

CONTROL

RESULTS

Report Date.: 08/26/99

Qc Lab 1D

Reagent QC Result QC Result True Value Orig. value Calc. Result * Limits Date Time
cecv V16005308 10.87206 10.000000 108.7 % 90-110 08/23/1999 1053
ccs 0.03354 08/23/1999 1058
MD 909264-1 62.10829 64.15908 3.2 R 20 08/23/1999 1108
MS 909264-1 v16005308 165.88645 100.000000 64.15908 101.7 % 75-125 08/23/1999 1113
ccv. V16005308 10.84571 10.000000 108.5 % 90-110 08/23/1999 1209
cCB 0.30666 08/23/1999 1214
CAL ICPCALBLK 0.06660 0.00 08/23/1999 1409
CAL ICPCALSTD 0.96399 10.0 08/23/1999 1411
Icv V16005308 9.97214 10.000000 99.7 % 90-110 08/23/1999 1415
1CB 0.06128 08/23/1999 1419
PB 813-4 0.15043 : 08/23/1999 1443
LCS 813-4  ICPSPK99A 52.21751 50.000 104.4 % 80-120 08/23/1999 1447
MD 908961-1 0.50590 0.55827 0.05237 A 0.50000 08/23/1999 1455
MS 908961-1  ICPSPK99A 50.83797 50.000 0.55827 100.6 % 75-125 08/23/1999 1459
cev V16005308 10.34989 10.0600000 103.5 % 90-110 08/23/1999 1516
CcCB 0.08023 08/23/1999 1521
ccv V16005308 10.80120 10.000000 108.0 % 90-110 08/23/1999 1544
ccB 0.09360 08/23/1999 1548

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

The anstytical results. ORINIoNS of interprelations CoMained i thiy report are based Upon information and material supplied by the client for whose exclusive and contidential use this report has been made. The analytical resuits, opinions or interpreta tions

exprassed reprasent the best judgment of Core Laboratories. Core Laboratones. however, makes No wartanty or representation, express or implied. of any typs. and expressly disclaims same as 1o the

iy, proper ope or

of

any o, gas. coal or Other Mineral, property, well O $and 1N CONNECTION with which such report is used or refiact upon for any reason whatsoever. This report shall not be reproduced. in whole or in part, without the wniten approvat of Core Laboratories,

QC  Lab ID  Reagent QC Result QC Result True Value Orig. value Calc. Result * Limits Date  Time
1s8 V170640F 0.91398 1.00 91.4 % 80-120  08/19/1999 1321
cev V170638F 0.79159 0.80 98.9 % 90-110  08/19/1999 1328
CcCB -0.00048 08/19/1999 1334
MD  909264-1 0.01724 0.061945 0.00221 A 0.01000  08/19/1999 1348
MS 909264-1  v16006105 0.25703 0.200000 0.01945 118.8 % 75-125  08/19/1999 1353
ccv V170638F 0.80227 0.80 100.3 % 90-110  08/19/1999 1421
ccs -0.00060 08/19/1999 1426
ISB V170640F 0.93490 1.00 93.5 % 80-120 08/19/1999 1500
ccv V170638F 0.81728 0.890 102.2 % 90-110  08/19/1999 1509
ccs -0.00048 08/19/1999 1515
" Page 31
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CORE LABORATORIES

Job Number.: 909264

QUALITY

CONTROL

RESULTS

Report Date.: 08/26/99

QC Type

Description

Reag. Code

Dilution Factor

Date Time

Anatyst...: rm

Parameter/Test Description Qc Result QC Result True Value orig. Vatue Calc. Result * Limits
Acenaphthene ND
Acenaphthylene ND
Anthracene ND
Benzo{b)fluoranthene ND
Benzo(k)flucranthene ND
Benzo(a)anthracene ND
Benzo(a)pyrene ND
Benzo(ghi)perylene ND
Chrysene ND
Dibenzo(a,h)anthracene ND
Fluoranthene ND
Fluorene ND
Indeno(1,2,3-cd)pyrene ND
Naphthalene ND
Phenanthrene ND
Pyrene ND

Fluorene
Indeno(1,2,3-cd)pyrene

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)fluoranthene 417.7 500.000000 83.5 % 57-102
Benzo(k)fluoranthene 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 % 62-131
Benzo(ghi)perylene 489.0 500.000000 97.8 % 55-119
Chrysene 435.5 500.000000 87.1 % 59-103
Dibenzo(a,h)anthracene 452.4 500.000000 90.5 % 63-108
Fluoranthene 47.9 500.000000 9%.4 % 40-122

645.7 1000.000000 64.6 % 20-95

427.5 500.000000 85.5 % 57-104
Naphthalene 4174 1000.000000 6.7 % 10-82
Phenanthrene 396.8 502.500000 79.0 % 37-102
Pyrene 483.1 500.000000 96.6 % 59-111

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
Anthracene 934.4 1002.000000 ND 93.3 % 33-110
Benzo(b) fluoranthene 430.6 500.000000 ND 86.1 % 57-102
Benzo(k)fluoranthene 450.9 500.000000 ND 90.2 % 59-107
Benzo(a)anthracene 480.0 500.000000 ND 96.0 % 61-109
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RELAB CORE LABORATORIES

QUALITY CONTROL RESULTS

Job Number.: 909264 Report Date.: 08/26/99

QC Type Description Reag. Code Lab 1D Dilution Factor Date Time

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits
Benza(a)pyrene 517.1 500.000000 - ND 103.4 % 42-131
Benzo(ghi)perylene 511.9 500.000000 ND 102.4 % 55-119
Chrysene 452.1 500.000000 ND 90.4 % 59-103
Dibenzo(a,h)anthracene 470.1 500.000000 ND 94.0 % 63-108
Fluoranthene 417.0 500.000000 ND 83.4 % 40-122
Fluorene 758.7 1000.000000 23.0 73.6 % 20-95
Indeno(1,2,3-cd)pyrene ) 432.6 500.000000 4.2 85.7 % 57-104
Naphthalene 587.7 1000.000000 ND 58.8 % 10-82
Phenanthrene 445 .1 502.500000 37.5 81.1 % 37-102
Pyrene ' 501.1 500.000000 11.0 98.0 % 59-111

Parameter/Test Description QC Result QC Resutt True value  Orig. Value Calc. Result * Limits
Acenaphthene 749.7 693.9 1000.000000 ND 75.0 % 10-92
- 7.7 R 30
Acenaphthylene 888.67 440.81 1000.000000 ND 88.9 % 11-127
67.4 R 30
Anthracene 756.0 934.4 1002.000000 ND 75.4 % 33-110
21.1 R 30
Benzo(b)fluoranthene 320.2 430.6 500.000000 ND 64.0 % 57-102
29.4 R 30
Benzo(k)fluoranthene 341.0 450.9 500.000000 ND 68.2 % 59-107
27.8 R 30
Benzo(a)anthracene 375.4 480.0 500.000000 ND 75.1 % 61-109
24.5 R 30
Benzo(a)pyrene 402.0 . 517.1 500.000000 ND 80.4 % 62-131
25.0 R 30
Benzo(ghi)perylene 388.9 511.9 500.000000 ND 77.8 % 55-119
27.3 R 30
Chrysene 346.3 452.1 500.000000 ND 69.3 % 59-103
26.5 R 30
Dibenzo(a,h)anthracene 345.9 470.1 500.000000 ND 69.2 % 63-108
30.4 R 30
Fluoranthene 364.6 417.0 500.000000 ND 72.9 % 40-122
‘ 13.4 R 30
Fluorene 628.5 758.7 1000.000000 23.0 60.5 % 20-95
18.8 R 30
Indeno(1,2,3-cd)pyrene 324.8 432.6 500.000000 4.2 64.1 % 57-104
28.5 R 30
Naphthalene. 567.2 587.7 1000.000000 ND 56.7 % 10-82
3.6 R 30
Phenanthrene 386.5 445.1 502.500000 37.5 69.5 % 37-102
14.1 R 30
Pyrene 420.9 501.1 500.000000 11.0 82.0 % 59-111
17.4 R 30
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| ((Rizas

CORE LABORATORIES

Job Number.: 909264

QUALITY CONTROL

RESULTS

Report Date.: 08/26/99

QC Type Description Reag. Code Lab ID Dilution Factor Date Time
Test Method........: EPA 8310 BatCh.vevensnenessl 45399 Analyst...: rm
Method Description.: Polynuclear Aromatic Hydrocarbons-HPLC UnitS........eeenel ug/L

Parameter/Test Description

QC Result

Calc. Result

QC Result’ True Value  Orig. Value * Limits
Acenaphthene ND
Acenaphthylene ND
Anthracene ND
Benzo(b) fluoranthene ND
Benzo(k)fluoranthene ND
Benzo(a)anthracene ND
Benzo(a)pyrene ND
Benzo(ghi)perylene ND
Chrysene ND
Dibenzo(a, h)anthracene ND
Fluoranthene ND
Fluorene ND
Indeno(1,2,3-cd)pyrene ND
Naphthalene ND
Phenanthrene ND
ND

l Pyrene

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

Acenaphthene 692.2 1000.000000 69.2 % 10-92
Acenaphthylene 1035.95 1000.000000
Anthracene 820.9 1002.000000 81.9 % 33-110
Benzo(b)fluoranthene 389.1 500.000000 77.8 % 57-102
Benzo(k)fluoranthene 393.8 500.000000 78.8 % 59-107
Benzo(a)anthracene 412.8 500.000000 82.6 % 61-109
Benzo(a)pyrene 406.7 500.000000 81.3 % 42-131
Benzo(ghi)perylene 406.9 500.000000 81.4 % 55-119
Chrysene : 401.9 500.000000 80.4 % 59-103
Dibenzo(a,h)anthracene 409.1 500.000000 81.8 % 63-108
Fluoranthene 619.5 500.000000 83.9 % 40-122
Fluorene 771.8 1000.000000 77.2 % 20-95
Indeno(1,2,3-cd)pyrene 378.4 500.000000 75.7 % 57-104
Naphthalene 674.7 1000.000000 67.5 % 10-82
Phenanthrene 460.5 502.500000 91.6 % 37-102
Pyrene 462.6 500.000000 92.5 % 59-111

Parameter/Test Description

QC Result QC Result

Calc. Result

True Value Orig. Value * Limits

IAcenaphthene 636.5 1000. 000000 ND 63.6 % 10-92
Acenaphthylene 901.46 1000.000000 ND $0.1 % 1127
Anthracene 762.8 1002.000000 ND 76.1 % 33-110
enzo(b)fluoranthene 418.7 500.000000 ND 83.7 % 57-102
enzo(k)fluoranthene 429.7 500.000000 ND 85.9 % 59-107
enzo(a)anthracene 441.2 500.000000 ND 88.2 % 61-109
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CORE LABORATORIES

Job Number.: 909264

QUALITY

CONTROL

RESULTS
Report Date.: 08/26/99

QC Type Description

Reag. Code

Lab ID Dilution Factor

Date

Time

Parameter/Test Description

QC Result

QC Result True value  Orig. Value  Calc. Result * Limits
Benzo(a)pyrene 456.7 500.000000 ND 91.3 % 42-131
457.3 - 500.000000 ND 91.5 % 55-119
438.0 500.000000 ND 87.6 % 59-103
Dibenzo(a,h)anthracene 454.3 500.000000 ND 90.9 % 63-108
Fluoranthene 460.9 500.000000 ND 92.2 % 40-122
Fluorene 645.1 1000.000000 ND 64.5 % 20-95
Indeno(1,2,3-cd)pyrene 427.2 500.000000 ND 85.4 % 57-104
Naphthalene 525.9 1000. 000000 ND 52.6 % 10-82
Phenanthrene 396.9 502.500000 ND 79.0 % 37-102
Pyrene 479.5 500.000000 ND 95.9 4 59-111

Parameter/Test Description

QC Result

QC Result

True Value  Orig. Value  Calc. Result * Limits
Acenaphthene 801.8 636.5 100G.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)f luoranthene 481.1 418.7 500.000000 ND 96.2 % 57-102
13.9 R 30
Benzo(k)fluoranthene 488.1 429.7 500.000000 ND 97.6 % 59-107
12.7 R 30
Benzo{a)anthracene 493.7 441.2 500.000000 ND 98.7 % 61-109
1.2 R 30
Benzo(a)pyrene 515.2 456.7 500.000000 ND 103.0 % 42-131
12.0 R 30
Benzo(ghi )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
Dibenzo(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
6.0 R 30
lFluorene 760.6 645.1 1000.000000 ND 76.1 % 20-95
16.4 R 30
Indeno(1,2,3-cd)pyrene 466.8 427.2 500.000000 ND 93.4 % 57-104
8.9 R 30
INaphthalene 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
l 9.5 R 30
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C() LAB CORE LABORATORIES

QUALITY CONTROL RESULTS
Job Number.: 909264 Report Date.: 08/26/99

QC Type Description Reag. Code Lab ID Dilution Factor Date Time
Test Method........: EPA 8260B Batch.............: 45048 Analyst...: weh
Method Description.: Volatile Organic Compounds UnitsS.uveeureneaeas UG/L

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits
Benzene 48.30 50 ND - 96.6 % 67-130
Chlorobenzene 48.79 50 ND 97.6 %  74-116
1,1-Dighloroethene 47.17 50 ND 94.3 % 51-141
Toluene 49.55 50 1.16 96.8 % 75-114
Trichloroethene 45.38 50 ND 90.8 % 72-114

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

Benzene 49.19 48.30 50 ND 98.4 % 67-130
1.8 R 30

Chlorobenzene 49.01 48.79 50 ND 98.0 % 74-116
0.4 R 30

1,1-Dichloroethene 47.80 47.17 50 ND 95.6 % 51-141
. 1.3 R 30

Toluene 49.82 49.55 50 1.16 97.3 % 73-114
0.5 R 30

Trichloroethene 47.10 45.38 50 ND 94.2 % T2-114
3.7 R 30

Parameter/Test Description QC Result QC Result True Vatue Oorig. Value Calc. Result * Limits
Benzene 88.38 50 40.98 94.8 % 67-130
Chlorobenzene 48.18 50 ND 96.4 % 74-116
1,1-Dichloroethene 47.1 50 ND 94.2 % 51-141
Toluene 51.35 50 3.83 95.0 % 75-114
Trichloroethene 44.56 50 ND 89.1 % 72-114

Parameter/Test Description QC Result QC Resutt True Value Orig. Value Calc. Result * Limits
Benzene 90.06 88.38 50 40.98 98.2 % 67-130
1.9 R 30
Chlorobenzene 50.16 48.18 50 ND 100.3 % 74-116
4.0 R 30
1,1-Dichloroethene 46.92 47.11 50 ND 93.8 % 51-141
0.4 R 30
Toluene 52.73 51.35 50 3.83 97.8 % 75-114
2.7 R 30
Trichloroethene 46.83 44 .56 50 ND 93.7 %» 72-114
5.0 R 30
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1 RELAB CORE LABORATORIES
QUALITY CONTROL RESULTS
Job Number.: 909264 Report Date.: 08/26/99
l QC Type Description Reag. Code Lab ID Dilution Factor Date Time
l Parameter/Test Description QC Result QC Result True Value Orig. value Calc. Result * Limits
Acrylonitrile ND
Isopropylbenzene ND
Dichlorodifluoromethane ND
tert-Butyl methyl ether (MTBE) ND
1,1,1,2-Tetrachloroethane ND
1,2,3-Trichloropropane ND
l Bromobenzene ND
Dibromomethane ND
: 1,4-Dichlorobenzene ND
1,3-Dichlorobenzene’ ND
1,2-Dichlorobenzene . ND
1,2-Dibromoethane (EDB) ND
1,2-Dibromo-3-chloropropane ND
Trichlorofluoromethane ND
1,2,4-Trichtorobenzene ND
l 2-Chloroethylvinyl ether ND
mip-Xylenes ND
o-Xylene ND
1,2,4-Trimethylbenzene ND
Acrolein ND
Acetone ND
Benzene ND
Bromodichloromethane ND
Bromoform ND
l Bromomethane ND
2-Butanone ND
: Carbon disulfide ND
Carbon tetrachioride ND
Dibromochloromethane ND
Chlorobenzene ND
Chloroethane ND
Chloroform ND
Chloromethane ND
l 1,1-Dichloroethane ND
1,2-Dichloroethane ND
1,1-Dichloroethene ND
trans-1,2-Dichloroethene ND
cis-1,2-Dichloroethene ND
1,2-Dichloropropane ND
cis-1,3-Dichloropropene ND
trans-1,3-Dichloropropene ND
Ethyibenzene ND
l 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
l Trichloroethene ND
Vinyl acetate ND
Vinyl chloride ND
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CO LAB CORE LABORATORIES

QUALITY CONTROL RESULTS

Job Number.: 909264 Report Date.: 08/26/99

QC Type Description Reag. Code Lab ID Dilution Factor Date

Time

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

Limits

Xylenes (total) ND -

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

Benzene H7.67 50 94.9
Chlorobenzene 48.80 50 97.6

1,1-Dichloroethene 48.52 50 97.0

Toluene 48.17 50 96.3
Trichloroethene 46.27 50 92.5

3¢ 3¢ 3¢ 3 3¢l

67-130
74-116
51-141
75-114
72-114

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

% 67-130
Chlorobenzene 48.32 50 ND» 96.6 % T76-116
1,1-Dichloroethene 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

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 % Th-116
0.1 R 30

1,1-Dichloroethene 47.74 46.51 50 ND 95.5 % 51-1461
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 % T72-114
0.3 R 30
Test Method........ : EPA B260B Batch...cveeeeue..s 45057 Analyst...: weh

Method Description.: Volatile Organic Compounds Units s ug/L

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

1,3-Dichlorobenzene ND
1,4-Dichlorobenzene ND
m&p-Xylenes ND
o-Xylene ND
1,2,4-Trimethylbenzene ND
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C() LAB CORE LABORATORIES

. QUALITY CONTROL RESULTS
Job Number.: 909264 : Report Date.: 08/26/99

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

Parameter/Test Description QC Result QC Result True Value Orig. Vatue Calc. Result * Limits
Isopropylbenzene ND
Dichlorodifluoromethane 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
Trichlorofluoromethane ND
1,2-Dibromo-3-chloropropane ND
2-Chloroethylvinyl ether ND
1,2-Dibromoethane (EDB) ND
1,2,4-Trichlorobenzene ND
1,2-Dichlorobenzene ND
Acetone ND
Benzene ND
Bromodichlorcmethane ND
Bromoform ND
Bromomethane ND
2-Butanone ND
Carbon disulfide ND
Carbon tetrachloride ND
‘Dibromoch loromethane ND
Chlorobenzene ND
Chloroethane ND
Chloroform ND
Chloromethane ND
1,1-Dichloroethane ND
1.2-Dichloroethane ND
1,1-Dichloroethene . ND
trans-1,2-Dichloroethene 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
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C() LAB CORE LABORATORIES

QUALITY CONTROL RESULTS
Job Number.: 909264 : Report Date.: 08/26/99

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

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

Benzene 45.45 . 47.88 50 1.54 8r.8 % 67-130
5.2 R 30

Chlorobenzene 44.05 46.60 50 ND 88.1 % T4-116
: 5.6 R 30

1,1-Dichloroethene 44.54 45.07 © 50 ND 8?.; % 3051-141

. R

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. R 30

Parameter/Test Description QC Result QC Result True Value Orig. value Calc. Result * Limits
1.,2,4-Trichlorobenzene ND
m&p-Xylenes ND
o-Xylene ND
1,2,4-Trimethylbenzene ND
Isopropylbenzene 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
Trichlorofluoromethane ND
1,4-Dichlorobenzene ND
1,3-Dichlorobenzene ND
1,2-Dichlorobenzene ND
Acetone ND
Benzene ND
Bromodichloromethane ND
Bromoform ND
Bromomethane ND
2-Butanone . ND
Carbon disulfide ND
Carbon tetrachloride ND
Dibromochloromethane ND
Chlorobenzene ND
Chloroethane ND
Chloroform ND
Chloromethane ND
1,1-Dichloroethane ND
1,2-Dichloroethane ND
1,1-Dichloroethene ND
trans-1,2-Dichloroethene ND
cis-1,2-Dichloroethene ND
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CO LAB CORE LABORATORIES

QUALITY CONTROL RESULTS
Job Number.: 909264 Report Date.: 08/26/99

QC Type Description Reag. Code Lab 1D Ditution Factor Date Time

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

Parameter/Test Description QC Result QC Result True Value Orig. 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
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CORE LABORATORIES

Job Number.: 909264

SURROGATE

RECOVERIES

REPORT

Report Date.: 08/26/99

Method Code..... ..2 826TCL

Analyst...cccacanne : weh

1,2-Dichloroethane-d4 (surrogate) ug/L
Lab 1D Matrix QC Type Dilution 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 0871871999 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 0871871999 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

BFB (Surrogate) ug/L
Lab ID Matrix QC Type Dilution Result True Value  Percent Recovery Limits Flag Date  Time
909162-1 10 51.18 50.00 102.4 85-115 0871871999 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 0871871999 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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Report Date.: 08/26/99

Toluene-d8

ug/L
Lab 1D Matrix QC Type Dilution Result True Value  Percent Recovery Limits Flag Date  Time
909162-1 10 49,99 50.00 100.0 85-112 08/18/1999 0204
909162-1 MS 10 49.90 50.00 99.8 85-112 08/18/1999 0235
909162-1 MSD 10 49.94 50.00 99.9 85-112 08/18/1999 0306
909165-1 10 49.34 50.00 98.7 85-112 08/18/1999 0338
909165-1 Ms 10 49.68 50.00 99.4 85-112 08/18/1999 0408
909165-1 MSD 10 49.41 50.00 98.8 85-112 08/18/1999 0439
909264-1 49.53 50.00 99.1 85-112 08/18/1999 0511
909264-3 51.27 50.00 102.5 85-112 0871871999 0542
909264-4 50.33 50.00 100.7 85-112 08/18/1999 0613
MB 50.07 50.00 100.1 85-112 08/18/1999 0843
Lcs 49.24 50.00 98.5 85-112 08/18/1999 0914
909219-1 49.54 50.00 99.1 85-112 08/18/1999 0945
909244-2 49.80 50.00 99.6 85-112 08/18/1999 1050
909244-2 NS 49.68 50.00 99.4 85-112 08/18/1999 1121
909244-2 MSD 50.60 50.00 101.2 85-112 08/18/1999 1153
909244-1 49.92 50.00 99.8 85-112 08/18/1999 1224

Batch...ieneeenooas 45057
Analyst...........: weh

1,2-Dichloroethane-d4 (surrogate) ug/L
Lab 1D Matrix QC Type Dilution Resutt True Value Percent Recovery Limits Flag Date Time
MB 49.99 50.00 100.0 76-120 08/18/1999 0818
LCcs 49.18 50.00 98.4 76-120 08/18/1999 0849
909264-7 51.40 50.00 102.8 76-120 08/18/1999 0920
909264-8 53.02 50.00 106.0 76-120 08/18/1999 0951
909264-8 MS 50.24 50.00 100.5 76-120 08/18/1999 1022
909264-8 MSD 51.61 50.00 103.2 76-120 08/18/1999 1053
909264-9 51.57 50.00 103.1 76-120 08/18/1999 1124
909264-10 51.16 50.00 102.3 76-120 08/18/1999 1156
909296-1 5 53.53 50.00 107.1 76-120 08/19/1999 0129
909292-2 5 52.25 50.00- 104.5 76-120 08/19/1999 0200
909264-5 10 48.27 50.00 96.5 76-120 08/19/1999 0308
909263-1 51.59 50.00 103.2 76-120 08/19/1999 1227
909295-1 49.47 50.00 98.9 76-120 08/19/1999 1258
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BFB (Surrogate) ug/L
Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time
MB 50.96 50.00 101.9 85-115 08/18/1999 0818
LCS 51.80 50.00 103.6 85-115 08/18/1999 0849
909264-7 51.39 50.00 102.8 85-115 08/18/1999 0920
909264-8 53.37 50.00 106.7 85-115 08/18/1999 0951
909264-8 MS 51.78 50.00 103.6 85-115 08/18/1999 1022
909264-8 MSD 51.01 50.00 102.0 85-115 08/18/1999 1053
909264-9 52.54 50.00 105.1 85-115 08/18/1999 1124
909264-10 54.03 50.00 108.1 85-115 08/18/1999 1156
909296~ 1 5 52.74 50.00 105.5 85-115 08/19/1999 0129
909292-2 5 50.08 50.00 100.2 85-115 08/19/1999 0200
909264-5 10 51.41 50.00 102.8 85-115 0871971999 0308
909263-1 52.51 50.00 105.0 85-115 0871971999 1227
909295-1 51.83 50.00 103.7 85-115 08/19/1999 1258

Toluene-d8 ug/L
Lab ID Matrix QC Type Dilution Result - True Value Percent Recovery Limits Flag Date Time
MB 50.26 50.00 100.5 85-112 08/18/1999 0818
LCS 49.64 50.00 99.3 85-112 08/18/1999 0849
909264-7 50.13 50.00 100.3 85-112 08/18/1999 0920
909264-8 49.40 50.00 98.8 85-112 08/18/1999 0951
909264-8 MS 50.00 50.00 100.0 85-112 08/18/1999 1022
909264-8 MSD 50.33 50.00 100.7 85-112 08/18/1999 1053
909264 -9 49.73 50.00 99.5 85-112 08/18/1999 1124
909264-10 49.66 50.00 99.3 85-112 0871871999 1156
909296-1 5 49.60 50.00 99.2 85-112 08/19/1999 0129
909292-2 5 53.19 50.00 106.4 85-112 08/19/1999 0200
909264-5 10 50.38 50.00 100.8 85-112 0871971999 0308
909263-1 49.95 50.00 99.9 85-112 0871971999 1227
909295-1 50.02 50.00 100.0 85-112 08/1971999 1258

Batch............. : 45124
Analyst...........: weh

1,2-Dichloroethane-d4 (surrogate) ug/L
Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time
909164-1 10 48.28 50.00 96.6 76-120 0871971999 0107
909164-1 MS 10 47.64 50.00 95.3 76-120 08/1971999 0139
909164-1 MSD 10 48.22 50.00 96.4 76-120 08/1971999 0210
909299-4 40000 48.27 50.00 96.5 76-120 08/197/1999 0510
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RELAB | CORE LABORATORIES

SURROGATE RECOVERIES REPORT
Job Number.: 909264 Report Date.: 08/26/99

1,2-Dichloroethane-d4 (surrogate) ug/L

Lab 1D Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time
MB 45.14 50.00 90.3 76-120 08/19/1999 0925

LcS 46.11 50.00 ) 92.2 76-120 08/19/1999 0956

909264-6 48.78 50.00 97.6 76-120 08/19/1999 1027
909264-2 48.60 50.00 97.2 76-120 08/19/1999 1058
909264-5 100 46.38 50.00 92.8 76-120 08/19/1999 1132

BFB (Surrogate) ug/L
Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time
909164-1 10 50.18 50.00 100.4 85-115 08/19/1999 0107
909164 -1 MS 10 50.52 50.00 101.0 85-115 08/19/1999 0139
909164 -1 MSD 10 50.68 50.00 101.4 85-115 0871971999 0210
909299-4 40000 48.81 50.00 97.6 85-115 08/19/1999 0510
MB 50.43 50.00 100.9 85-115 08/19/1999 0925
Lcs 49.79 50.00 99.6 85-115 08/19/1999 0956
909264-6 51.02 50.00 102.0 85-115 08/19/1999 1027
909264-2 50.59 50.00 101.2 85-115 08/19/1999 1058
909264 -5 100 50.56 50.00 101.1 85-115 08/19/1999 1132

Toluene-d8 ug/L
Lab ID Matrix QC Type Dilution Result True Valtue Percent Recovery Limits Flag Date Time
909164-1 10 49.83 50.00 99.7 85-112 08/19/1999 0107
909164 -1 MS 10 50.22 50.00 100.4 85-112 0871971999 0139
909164-1 MSD 10 50.40 50.00 . 100.8 85-112 08/1971999 0210
909299-4 40000 49.71 50.00 99.4 85-112 08/19/1999 0510
MB 50.15 50.00 100.3 85-112 08/19/1999 0925
Lcs 50.60 50.00 101.2 85-112 08/19/1999 0956
909264-6 50.20 50.00 100.4 85-112 08/19/1999 1027
909264 -2 50.70 50.00 101.4 85-112 0871971999 1058
909264 -5 100 50.13 50.00 100.3 85-112 0871971999 1132
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1-Fluoronaphthalene ug/L
Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time
MB 430.2 1000 43.0 10-74 0872071999 2141
LCS 233.8 1000 23.4 10-74 08/20/1999 2223
909264-1 311.3 1000 311 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 0872171999 0815
909318-1 188.9 1000 18.9 10-74 08/21/71999 0858
909318-2 201.6 1000 20.2 10-74 08/21/71999 0940
909319-1 161.8 1000 16.2 10-74 0872171999 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

Terphenyl-d14 ug/L
Ltab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time
MB 1082.4 1000 108.2 56-122 08/20/1999 2141
LCcs 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 08/21/71999 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 0872171999 0815
909318-1 766.4 1000 76.6 56-122 0872171999 0858
909318-2 715.4 1000 71.5 56-122 0872171999 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 0872171999 1104
909270-25 10 176.9 1000 17.7 56-122 X 08/21/1999 1147
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CO LAB CORE LABORATORIES

SURROGATE RECOVERIES REPORT
Job Number.: 909264 Report Date.: 08/26/99

1-Fluoronaphthalene ug/L
Lab ID Matrix QC Type Dilution Resutt True Value Percent Recovery Limits Flag Date Time
M8 434.1 1000 43.4 10-74 08/24/1999 1715
LCS 605.4 1000 60.5 10-74 © 08/24/1999 1758
909264-2 423.3 1000 42.3 10-74 08/24/1999 1840
909333-1 4504.3 1000 450.4 10-74 X 08/24/1999 1922
909333-2 495.4 1000 49.5 10-74 08/24/1999 2004
909333-3 435.4 1000 43.5 10-74 08/24/1999 2047
909333-4 724.6 1000 72.5 10-74 08/24/1999 2129
909333-5 2070.1 1000 207.0 10-74 X 08/24/1999 2211
909333-6 672.3 1000 67.2 10-74 08/24/1999 2254
909333-7 1643.3 1000 164.3 10-74 X 08/24/1999 2336
909333-8 1474.9 1000 147.5 10-74 X 08/25/1999 0018
909333-9 794.9 1000 79.5 10-74 X 08/25/1999 0101
909333-10 1695.6 1000 169.6 10-74 X 08/25/1999 0225
909427-1 502.7 1000 50.3 10-74 08/25/1999 0307
909427-2 469.0 1000 46.9 10-74 08/25/1999 0350
909366-1 354.1 1000 35.4 10-74 08/25/1999 0432
909366-1 MS 455.9 1000 45.6 10-74 08/25/1999 0514
909366-1 MSD 456.2 1000 45.6 : 10-74 08/25/1999 0557

Terphenyl-d14 ug/L
Lab ID Matrix QC Type Dilution Result True Value  Percent Recovery Limits Flag Date  Time
MB 819.8 1000 82.0 56-122 08/24/1999 1715
Lcs 855.5 1000 85.5 56-122 08/24/1999 1758
909264-2 609.9 1000 61.0 56-122 08/24/1999 1840
909333-1 821.4 1000 82.1 56-122 0872471999 1922
909333-2 909.4 1000 90.9 56-122 08/24/1999 2004
909333-3 865.8 1000 86.6 56-122 08/24/1999 2047
909333-4 926.7 1000 92.7 56-122 0872471999 2129
909333-5 943.5 1000 94.3 56-122 08/24/1999 2211
909333-6 910.9 1000 91.1 56-122 08/24/1999 2254
909333-7 929.8 1000 93.0 56-122 08/24/1999 2336
909333-8 857.5 1000 85.8 56-122 08/25/1999 0018
909333-9 876.1 1000 87.6 56-122 08/25/1999 0101
909333-10 867.5 1000 86.8 56-122 08/25/1999 0225
909427-1 677.2 1000 67.7 56-122 08/25/1999 0307
909427-2 833.2 1000 83.3 56-122 08/25/1999 0350
909366-1 831.5 1000 83.2 56-122 08/25/1999 0432
909366-1 MS 848.0 1000 84.8 56-122 08/25/1999 0514
909366-1 MSD 954.3 1000 95.4 56-122 08/25/1999 0557
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rpjsckl Job Sampie Receipt Checklist Report ve
08/18/99

Job Number.....: 909264 Location.: 57211 Customer Job ID.....: Job Check List Date.: 08/18/99

Project Number.: 96000703 Project Description.: MOC - Bertha Barber Project Manager..... : lpa

Customer.......: Marathon Oil Company Contact.: Mr. Paul Peacock

Questions ? (Y/N) Comments

Chain-of-Custody Present?......ccccetcenccncnacaans Y

Custody seal on shipping container?............... N

...1f Yyes", custody seal intact?.....cccevcnnnnnn

Custody seals on sample containers?...............
...If "yes®, custody seal intact?.................
Samples chilled? .. iiiiiiiiiiiiiiiiiiiisiiienns N

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

Samples received intact (good condition)?......... Y

Volatile samples acceptable? (no headspace)....... Y

Correct containers used?......cc.nvueenenccanacnns Y

Adequate sample volume provided?....c.vievurcnnen. Y

Samples preserved correctly?.....ccvieiinninnn... Y

Samples received within holding-time?............. Y

Agreement between COC and sampte labels?.......... Y
Additional.....cciieinineiniinninncnsnsacncaasans MW7,MW11 TDS/CL BOfTLES OPENED IN TRANSIT.
CommentS.eeeeeveeecannncanans SUBSAMPLED FROM PNA BOTTLE

Sample Custodian Signature
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C() LAB CORE LABORATORIES

QUALITY ASSURANCE FOOTER
METHOD REFERENCES

EPA SW-846, Test Methods for Evaluating Solid Waste Update |, 1A, 1IB, I

Standard Methods for the Examination of Water and Wastewater, 18" Edition

EPA 600/4-79-020, Methods of Chemical Analysis for Waters and Wastes, March 1983
Federal Register, Friday, October 26, 1984 (40 CFR Part 136)

American Society for Testing and Materials, Volumes 5.01, 5.02, 5.03, 11.01,11.02,11.03,11.04
EPA Methods for Environmental Samples

D ovh LN

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 uniess 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 timit

N/A = Not applicable NC = Not calcutable 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

0] = Undetected

J = Indicates value is > MDL, but < Reporting Limit

B = Analyte was detected in the method blank analyzed with this sample.

D = Surmrogate recoveries are not calculated due to sample dilution.

X = Surrogate recovery is outside quality controi 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 contro! 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 6/16/99




Appendix D

Monitoring Well Construction Details




'ompany Drilted for:

MaraTHON Q1L Co.

Location:
BERTHA BARBER

RHINO ENVIRONMENTAL SERVICES, INC.

49

1 (800) 762-0241

Monument Type
Monitor Well Diagram

Job Number: installation Date: Monitor Well Number:
RH99~AH20 8-3-99 MW-6
Depth: Bore Size: Casing Size: Casing Elevation: Screen Size: Top of W-ter Elevation:
50 FEET 5 INCHES INcH PVC AGS .010 33 04%3-FFT
3.5 ,
1= 1./h
)
B to 4-1/2]

Top of Casing

Ground Surface

45’

Well Depth

(_35.60

Depth to Top

Statle Water Table

( 32.17")

Casing
D)

of

Locking Monitor Well Cop

X
2N
R

Ly
13,0

1.
ROy
AT

¥

A
Ay

24

ifRER

]

'-::‘,L
Ay

(6.5x3.5")

Cement Pad

(25.5° )

Depth to Top of
Bentonite Plug

(27" )
Depth to Top of
Filter Pack




ny Drilled tor:
MaraTHON Q1L Co.

Location:

<)

RHINO ENVIRONMENTAL SERVICES, INC.

1(800) 762-0241

Drilling Log

WelyBore Number:

Date Drilled:

RED GRAY SAND VERY FINE
TOP SOIL

CONTINUOUS
CORE

LIGHT PINK SANDY CALICHE

HARD SANDY CALICHE

20

25

RED SAND VERY SILTY
SOME SANDSTONE

30

CALICHE WITH LIMESTONE & SAND

TOP OF STATIC WATER

35

40

45

-+

TD AT 50 FEET

55

60

€5

70

75

80

8%

S0

95

100

105

CEMENT BACK TO
SURFACE

Drilier: Loggedﬁy:
BERTHA BARBER MW-6 8-3-99 L.R. M.
lﬂumg Method: Depth of Boning: Depth of Well: Length of Casing: Length of Screen:
OLLOW STEM AUGER 50 FEET 45 FEET 32.17 FEET 5 FEET
Bore Diameter: Casing Diameter: Screen Diameter; Siot Size: Well Material:
7.5 INCH 2 INCH 2 INCH

2" scH 40 PVC

o

G <O ~N

o ) on
IllJJ'lUll

~ny
o

CEMENT PLUG

(2%
(3]

BENTONITE PLUG

1Y

12-20 sAND FILTER
P PACK

TD AT 50 FEET

|

4mlﬂ;0()u)l

-+ o (¥
& Py G S

llIllllllllllIIIlllllllllllll]lllllllll

]

IlllJ

wn
wn

60

& 8 & 3 &
Lo bl celorn b oo e b |SUEY

[o:]
L

[Ve)
o

100

105

* 8155




Company Drilled for:

MaraTHON Q1L Co.

‘ :Locauon
|

<49

RHINO ENVIRONMENTAL SERVICES, INC.

1 (800) 762-0241

Monument Type
Monitor Well Diagram

g

Well

Top of Casing

Job Number: Installation Date: Monitor Well Number:
BERTHA BARBER RH99-AHZ0 -4- MW-7
49 rFeeT R S?e.'S INCH Cas'?squCH PVC casmg?faﬂ: AGS saeenSie .010 ngﬂei%eém
z !
- o T ‘.-ZS ,
o) '
™ to 4-1/2]

Ground Surfoce

Depth

Casing

(38.10")

Depth to Top of
Stotic Water Table

(32.21" )

(3.5'%3.5)

Cement Pad

(_15'

Screen

(_24.5")

Depth to Top of
Bentonite Plug

(_26.5" )

Depth' to Top of
Flliter Pack

Locking Monitor Well Cap

* 8157




Company Orilied for: @ -
Lot MaraTHoN 01t Co. RHINO ENVIRONMENTAL SERVICES, INC. D”"mg Log
1(800) 762:0241
Weli/Bore Number: Date Orilled: Drifler: Logged By
BERTHA BARBER Mw-7 8-3-99 L.R. 0.M.

lﬂ'uing Method: Depth of Boring: Depth of Well: Length of Casing: Length of Screen:

OLLOW STEM AUGER | 49 ppet 44 FEET 32.21 FEET 15 FEET
Bore Diameter: Casing Diameter. Screen Diameler: Siot Size: Well Material:

7.5 INCH 2 INCH 2" sch 40 PVC

RED BROWN SAND TOP-SOIL CONTINUOUS CEMENT BACK TO 0 —
CORE SURFACE 2 -

5 5
WHITE TO PINK CALICHE P -

1o | VERY SANDY V 0 3
BACKFILL WITH C —

CALICHE AS ABOVE CUTTINGS -

15 C 15
S =

20 6 26—=
PINK SAND WITH CALICHE CEMENT PLUG -

25 25 =
. 287-116 BENTONITE PLUG =

30 | SANDSTONE STRINGERS AND CALICHE 50°-43 | 12-20 sAND FILTER S 30
DARK GRAY TO BLACK STAIN - B2'-26 PACK : 3

55 | VERY STRONG ODOR 54 PID . w ]
TOP OF STATIC WATER 34,88 FEET 8600 £ —]

; =

40 : 0 3
45 — 5
TD AT 49 FeeT TD AT 49 FEET S

>0 i —
-

55 55 7

L2
(@]

o
wn

~
(o)

0] [s:} ~J
n o [$4)

w
(o]

w
wn
w0
s
IIIIll|||||||llllllllljllLllHlllIlljlllllllllllll

100 100

105

* 8158

105
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Company Orilled for: @ Monument Type

__MaraThon 01t Co, RHINO ENVIRONMENTAL SERV : i
Tocror N ramer T VICES, INC. - Monitor Well Diagram

Job Number: Installation Date: Monitor Well Number:

BERTHA BARBER RHY9-AH20 8-4-99 M-8

Depth: -| Bore 8'7@: Casing Size: Casing Elevation: Screen Size: Top of Water tjon:
5 INCH ) i3

50 FEET INCH PVC 2.80 AGS .010

' ZSI

Locking Monitor Well Cop
Top of Casing

Ground Surface

(3.5'x3.5)

Cement Pod

(

(_23" )
Depth to Top of
Bentonite Plug

(31.80" )
(_37.15")

Casing

Depth to Top of ( 24'5, )

Static Woter Tabie Depth to Top of
Fliter Pack

—
N
N’ ARSI
7 b .
. < .
- \ y /
¢ Y . T s
} N (o]
[
b
A s s T o
ot & A 4y Y e, 2. X oL, sl . :
PRI Ry APANIIN RRFL IR B0 R A N N N L B R R D 4 O L g T foiiiiniainin) ¥
Y PRV A A I AR IR C UL PR E RN SR Sl 7 04 RSN BV e X1 >4 RESIEITIEIESS. H - -
\ AN s 2 A A ARG R Nt Xed R 10 ’ 3 dn
] .
-
-
PO O v gt vy e M :
VX34 ST R L Y L AR S AT S0 Y gAY A s Yy e s\l
A R L R T R DR & 1 T LA T RE S o . " A :
s N
e
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* 8157



Company Drilled for:

MaraTHON O1L Co.

Drillng Log

o

LIGHT BROWN SANDY TOP SOIL

CONTINUOUS
CORE

o

= LIGHT BROWN TO YELLOW SAND
'; 10 | VERY FINE SOME LOOSE CALICHE
- 15
IE_ 20 | YELLOW SANDY CALICHE
75
l_ FINE BROWN SAND
- 0

TOP OF STATIC WATER

4
L&

S
o

~
w

al
-]

TD AT 50 FEET

RED WATER SAND WITH
SANDSTONE STRINGERS

w
w

[e))
(@)

(4]
w

~J
w

o
(@]

o
w

[Yol
o

[Ve]
w

100

105

N BN EE BE N B E R U = =l
AR RN RAAR AR RN LA R AR RN LA RN RN RERRY RRR RN AR RRRRE AR
~J
o

22'-.2
26'-.5
8'-1.4

31'-3
54’ -135

CEMENT BACK TO

Tocaton RHINO ENVIRONMENTAL SERVICES, INC.
l 1 (800) 762-0241
Well/Bore Number: Date Drilled: Drilier. By
BERTHA BARBER - 8-4-99 L.R. DoM.
[ Drjling Method: Depth of Boring: Depth of Wel: Length of Casing: Length of Screen:
l OLLOW STEM AUGER | 50 ey 44 FeET 31.80 FEET 15 FeeT
Bore Diameter: Casing Diameter: Screen Diameter: Stot Size: Weil Material:
5 INCH 2 INCH 2 INCH

2" scH 40 PVC

o

SURFACE 2 -

5 7

P -

Vv 0 3

BACKFILL WITH C —

CUTTINGS -

C 15 ]

S 3

G 20 ]

CEMENT PLUG -
BENTONITE_PLUG o5

12-20 SAND FILTER -

PACK _S_ 30

C 3

R 35

E -

E -

N 40—

— 45

TD At 50 FEET e

55

L4
o

[=4]
w

~4
o

~J
w

(o]
o

[Ye)
o

e e~ ol

w
w

o
o

e
o
lllllll_llj_llllllll.LlJllllllllllllllllLllllllllllll

105

* B185



Company Dnilled lor:
‘w _Maratron O1c Co. NG @ Mpnument Type
- ENVIRONMENTAL SERVICES, INC.  Monitor Well Diagram
_ BERTHA BARBER J°"“”"‘Ei_~|99_AH20 lnslnl\auog(ia&:_gg Monixo«WellNu_mber.
pin. Bore Sjze: asing Size: asing Elevation: een Size: ater Elgvation:
l 50 FEET /.5 1ncH B INCH PVC | gE s 00 [ sy e
ey
o) .
5 1014—1/2'
Top of Cosing Locking Monlter Well Caop
Ground Surface (3 , )

Cement Pod

(23" )
Depth to Top of
Bentonlte Plug

('_%o.lgsw
asing
( 36.08")

Depth to Top of
Stotle Water Table

(25" )
Depth to Top of
Fliter Pock

J
(_43" )

well Depth

NN\

o

PO
A
IR

RO

tak s

P
A

P
'in{

w 81957



‘Company Drified for: -
MaraTHON O1L Co. @ ki
e RHINO ENVIRONMENTAL SERVICES, INC. D”"mg LOQ
1 (800) 762-0241
; Weli/Bore Number: Date Orilled: Driller: Loqgedﬁy.
BERTHA BARBER MW-9 8-4-99 L.R. M.
lﬂ'lling Method: Depth of Boring: Depth of Well: Length of Casing: Length of Screen:
oLLOW STEM AUGER 50 FEET U3 FEET 31,80 FeET 5 FEET
Bore Diameter: Casing Diameter: Screen Diameter: Slot Size: Well Material:
7.5 INCH 2 INCH 2" scH 40 PVC
YELLOW RED SAND TQP SOIL CONTINUOUS CEMENT BACK TO -
CORE SURFACE 2 -
5 S .
PALE YELLOW SAND L|P -
WITH CALICHE v -
10 BACKFILL WITH C 10—
CUTTINGS 3
'S | WHITE TO PINK CALICHE C 15 —
SAND S =
20 G 20 .1
VERY HARD CALICHE AND SAND CEMENT PLUG . =
2> | PALE YELLOW SAND WITH CALICHE BENTONITE PLUG 25 2
—0 12-20 FILTER PACK S 30 .2
TOP OF -STATIC WATER C S
S A R R -
% | RED YELLOW WATER : c 3% —
SANDS WITH LIMESTONE STRINGERS e -
40 N 40 -
495 45 ...:.
50 50 __'__‘
T AT 50 Feer TD AT 50 FEET 3
55 55
60 60 ._;:
65 65 _E
70 70 _:
75 75 ..E
80 80 ._E
85 85 ]
3
90 90 7}
85 85 \
100 100 !
1
105

105

&« 8155



lY:omoany Dalied tor-

MaraTHON Q1L Co,

rcauon
BERTHA BARBER

)

1 (800) 762-0241

RHINO ENVIRONMENTAL SERVICES, INC.

Monument Type

Monitor Well Diagram

40 FEET

INCH PVC

Casing Elevation:

5 _AGS

Job Number: Installation Date: Monilor Well Number.
RH99-AH20 §-5-99 MW-10
Depun: Bore Size: Casing Size: Screen Size: Top of Water Elevation:
/.5 1nCH }

010 314,39 FEET

Top of Cosing

Ground Surface

i
i

b o—

|
(__40" )

well Depth

( 34,84" )

Oepth fo Top of
Statle water Toble

Locking Monitor Well Cap

(3.5/x3.5)

Cemeni Pod

(_2l" )

Depth to Top of
Bentonite Plug

(_23" )

¢ 15
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o

y Drilled for: ‘ @ .
MaraTHON Q1L Co. il
s RHINO ENVIRONMENTAL SERVICES, INC. Drilling Log
1 (800) 762-0241
Well/Bore Number: Date Drilled: Driller: Logged By:
BERTHA BARBER MW-10 8-5-99 L.R. D.M,
jling Method: Depth of Boring: Depth of Well: Length of Casing: Length of Screen:
OLLOW STEM AUGER 40 FEET 40 FEET 25.45 FEeT 15 FEET
Bore Diameter: Casing Diameter: Screen Diameter: Slot Size: Well Material:
INCH 2 INCH 2 INCH .010. 2" scH 40 PVC

RED YELLOW SAND TOP SOIL CONTINUOUS CEMENT BACK TO -
CORE SURFACE 2 -
5 ' 2
WHITE-PINK CALICHE P -
1o | VERY sanDy v 1o 2
BACKFILL WITH C -
CUTTINGS =
15 | RED-YELLOW SAND WITH C 15 3
PINK CALICHE S =
0 PO -1.5 | CEMENT PLUG |6 20
P2'-1.6 : -
: DL’ -12. 1| BENTONITE PLUG -
25 | VERY PALE BROWN SANDY CALICHE 6’ -24 | 12-20 SAND FILTER 5 25 —
28" -150 PACK ° -
30 IRV R 30
82" -28 € -
1+ | TOP OF STATIC WATER 34,29 FEET B4’ -370 £ 55
PINK WATER N -
SAND WITH CALICHE -
40 40
TD AT 40 FEET TD AT 40 FEET 3
45 45
S0 50 ]
- ss 55
65 65 7
70 70 2
75 75 T
80 80
-
85 85 7]
-
~. 930 90 - °
95 g5 :
100 100 ‘
105 105
w 8155




Company Onlied tor:

MaraTHON O1L Co.

Locauon’

1(800) 7620241

RHINO ENVIRONMENTAL SERVICES, INC.

Monument Type
Monitor Well Diagram

Job Number: Instaliation Date: Monitor Well Number:
BeRTHA BARBER RH99-AH20 8-5-99 -
Depth. Bore Sjze: Casing Size: Casing Elevation: Screen Size: Top of Water Elevation:
50 FEET /.5 INCH 7 IncH PVC 3770 AGS .010 / FEET
5.5-
5
S D
" to 4-1/7]

(

Top of Coting

Cround Surfoce

46’ )

Well Oepth

(34
(_40,27")

Depth to Top of
Stotlc Water Table

Locking Monitor Well Caop

(3.5'%3.5)

Cemeni Pod

27" )

(

Depth to Top of

Bentonite Plug

28.5" )
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" y Orilled lor: @
MaraTHON O1L Co.

- [ RHINO ENVIRONMENTAL SERVICES, INC. D”"'ng LOQ
1 (800) 762-0241
WelyBore Number: Date Orilled: Drilier: LoqgecDBy,
BERTHA BARBER MW-11 8-5-99 L.R. M.

ling Method: S A Depth of Boring: Depth of Well: Length of Casing: Length of Screen:
OLLOW oTEM RUGER 50 FEET 4 FEET 34,70 FEET 15 FEET

¢ Diameter: Casing Diameter: Screen Diameter. Slot Size: Well Material:

2 INCH 2 INCH .010. 2" scH 40 PVC

I LS N

RED-BROWN SAND CONTINUOUS CEMENT BACK TO 0 —

TOP SOIL CORE SURFACE 2 -

2 5 -]

RED-YELLOW VERY FINE SAND s 3

10 BACKFILL WITH C 10 —

CUTTINGS 3

TS C 15 2

PINK SANDY CALICHE g 3

20 20 T

2 CEMENT PLUG 25

3o (WHITE TO PINK SANDY CALICHE SENIDNITE PRUL 3

172-720 SAND FILTER [ | =

PACK S m

35 | TOP OF STATIC WATER c 35

40 | RED-PINK WATER E 0

SANDS AND CALICHE c =

45 N 45.5

., |TD AT 50 FEET " TD AT 50 FEET -
S0

55 55 _

60 60_._:.,

65 65 2

70 70_:

75 75_:

80 80_::‘

85 85

-

90 90
35 95
100 100
105 105

w 815%
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l Company Orilied tor

Locaton’

MaraTHON O1L Co.

1 (80Q) 762-0241

RHINO ENVIRONMENTAL SERVICES, INC.

Monument Type
Monitor Well Diagram

Top of Casling

BERTHA BARBER JwNumT{h 99_AH20 \mlal\aﬁérf__oéx_-s_:ggJ Moni\uWeuN:mbor.
Depin Bore Size: Casing Size: Casing Elevation: "1 Sdeen Size: Top ol Water Elevation:
50 eeer /5 1ncn R T s I
z C1
. g
- .
B to 4=1/2]

Ground Surface

f

RA

Locking Monltor Well Cap

(3.5'%3.5)

Cemeni Pad

(29.70" )

Casing

( 23.6° )

Depth to Top of
Bentonite Plug

|
|
$
\ ( 36,59" )
| Oepth to Top of
| Statlc Woler Table
1
|
(44" )

Wall Depth

25" )
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w Orilied tor: @
MaraTHON Q1L Co.

Cocaton: RHINO ENVIRONMENTAL SERVICES, INC. Dr“hng Log
1 (800) 762-0241
WelyBore Number: Date Drilled: Driller: By:
BERTHA BARBER P1-2 8-6-99 L.R. D.M.
iling Method: Depth of Boring: Depth of Welk: Length of Casing: Length of Screen:
OLLOW STEM AUGER | 50 eet 44 FEET 29.70 FeET 15 FEET
Bore Diameter. Casing Diameter: Screen Diameter. Slot Size: Well Matenal
INCH 2 INCH 2 INCH 2" scu 40 PVC

RED TO YELLOW SAND CONTINUOUS CEMENT BACK TO 0

VERY FINE TOP SOIL CORE SURFACE 2 -

5 5.7

P -

o | WHITE TO PINK SANDY CALICHE v 10 3

BACKFILL WITH C —

CUTTINGS 3

1S | WHITE TO LIGHT PINK SANDY C 15 3

| CALICHE WITH SOME SANDSTONE S -

20 6 20 —

CEMENT PLUG 3

< | HARD CALICHE LIGHT PINK RENTONTTEPTUG T

HARD DOLOMITE CALICHE 17-20 =

. -20 SAND FILTER .

30 | RED WATER AND SAND PACK S 30 3

c -

35 | TOP OF STATIC WATER. E 35 3

E -

40 N 40

-

45 — 45

TD AT 50 FEET | -

" E , , TD AT 50 FEET o

-

55 55

S0 IDRILLED AS PZ-2 COMPLETED As MW-12 50

65 65 ]

70 70 5

75 75

-

80 80 -

-

85 85 7

-

30 30 I
83 85
100 100
105 105

* 8155




l Company Dnileg tor
[ocauon' MagaTHON O1v Co. RHINO ENVIRONMENTAL SERVICES, INC M M'onuweﬂtDType
| ( NMENTAL SERVICES, INC. Monitor Well Diagram

BERTHA BARBER Job Numléehgg-AHZO lmlallallogiaée:-gg MWW_N{?«.

Depln.SO cerr Bore S’?e.: 5 INCH Casinﬁ Sizle:N - PVC CasingL %%amA\GS Screen Size: . 0 1 0 Top o% V‘%al.er3 Elzeval:né -
Z 0!
. : ZS n
5" to *4— 1/

Locking Monltor Well Cop
Top of Casing

Cround Surface

{

Cemeni Pod

?_ 3.5'x3.5)

..::'\-
g

(25" )
( 28-60') Depth to Top of
5‘ —_Cm—g—- Bentonlte Plug
| ( 33.92") )
; Depth to Top of ( 26 )
! Stotlc Water Toble & 74 4 Dom o
! F:::: Fliter Pock
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y Orilied for;
MaraTHON O1L Co.

Locauon:

<43

RHINO ENVIRONMENTAL SERVICES, INC.

Drilling Log h

1 (800) 762-0241
Wail/Bore Number: Date Drilied: Driler: Logged By: -
BERTHA BARBER TPZ-1 8-5-99 L.R. o.M
jlling Method: Depth of Boring: Depth of Well: Length of Casing: Length of Screen:
OLLOW STEM AuGER 50 FEET 3 FEET _ 2§,é"d° FEET 5 FEET
pore Diameter Casing Diameter: Screen Diamster.

Slot Size:

Well Material:
2 INCH 2 INCH .010. 2" scH 40 PVC
RED-YELLOW SANDY TOP SOIL CONTINUOUS CEMENT BACK TO > 0
ACE -]
PINK SANDY CALICHE-SILTY CORE SURF s 3
PINK SANDY CALICHE 5 =
10 BACKFILL WITH 1c 10
CUTTINGS 3
15 C 15
HARD CALICHE SANDY S -
70 G 20 ]
HARD PINK TO WHITE CALICHE 3
- EEMENT PLUG "
BENTONITE PLUG =
iy | PINK TO WHITE CALICHE 12-20 saND FILTER S 30 2
PACK -
TOP OF STATIC WATER £ -
3% E 35 2
RED WATER —
SAND WITH SANDSTONE STRINGERS R 3
40 40 o
45 45
so | 1D AT 50 FEET TD AT 50 FEET o
55 55 1
6o | DRILLED AS TPZ-1 COMPLETED AS MW-13 60 -
65 65 ]
70 70 T
75 75 ]
80 80
85 85
=
30 90
95 95 3
100 100 -2
105 _J___ 105 _Ej
* 81558

—————




fmpany Drilled for: @
o MaraTrion Ot Co. RHINO ENVIRONMENTAL SERVICES, INC. Drilling Log
1 (800) 762-0241
" well/Bore Number: Date Drilled: Driller: Logged By:
BERTHA BARBER P7-3 8-6-99 L.R.
Orilling Method: Depth of Boring: . Depth of Well: Length of Casing: Length of Screen:
HoLLow STEM AUGER 50 FEET
Bore Diameter: Casing Diameter: Screen Diameter: Slot Size: Well Material:
7.5 INCH N/A N/A N/A

N/A

0 __]

RED YELLOW SAND TOP SOIL CONTINUOUS WELL WAS_DRILLED =

CORE AS PZ-3 TEMPORARY 3

5 CASING AND SCREEN 5.7
WAS PULLED AND WELL 3

1o | PINK SANDY CALICHE WAS PLUGGED WITH 10
CEMENT FROM TD BACK -

1s | PALE BROWN SAND AND CALICHE TO SURFACE 15
SANDY CALICHE WHITE TO PINK =

20 20 =

e 25 _j
SANDY CALICHE 3

30 30

35 35

- TOP OF STATIC WATER 3
I[?-40 40
45 45 _:

TD AT 50 FEET .

B E

70

80

85

90

95

100 100

105

W 8155
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Company Drilled for:
. MAarATHON O1L Co. ‘@ Drillina Lo
Tocaton: RHINO ENVIRONMENTAL SERVICES, INC. g g
1 (800) 762-0241
Well/Bore Number: Date Drilied: Driller: Logged By:
BERTHA BARBER - -6-99 L.R. D.M.
Drilling Method: Depth of Boring: Depth of Well: Length of Casing: Length of Screen:
HOLLOW STEM AUGER 0 FEET N/A
Bore Diameter: ’ Casing Diameter: Screen Diameter. Slot Size: Well Material:
7.5 INCH N/A N/A
RED-YELLOW SAND TOP SOIL CONTINUQUS WELL WAS DRILLED -
< CORE AS PZ-4 TEMPORARY 5
CASING AND SCREEN —
LIGHT PINK VERY SANDY CALICHE WAS PULLED AND WELL :
10 WAS PLUGGED WITH 10 3
CEMENT FROM TD BACK -
15 | LIGHT BROWN SAND TO SURFACE 15 7]
20" | VERY SANDY WITH SANDSTONE 20 7
STRINGERS AND CALICHE =
25 25 ]
30 30_:
35 35 7
TOP OF STATIC WATER =
~_ 40 40 T
t'_. 45 45 _:
E VERY HARD CALICHE SANDSTONE -
|0 50_:
55 55
60 60
65 65..5
70 70 1
75 75
80 80 7
85 85 ]
30 90 -
35 95
100 100
il 105




Appendix E

Quarterly Groundwater Sampling
Laboratory Analytical Reports




April 1999 Monitoring Event
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CO LAB CORE LABORATORIES

@ | 4-22-99

BE I BN om n A BN e B BN E B AN [

Signature Date

Name: Les Arnold 2400 Cumberland Drive
Valparaiso, IN 46383
Title: Laboratory Manager

PHONE: 219-464-2389
FAX..: 219-462-2953

APR 22 V¥

&Emmmmm\&5$ﬂ

Tha analytical resuits, opiions of INterpretatons contained in this report are based upon information ana matenal supplied by the client tor whose exclusive and confidential use trus report has been made. The analytical results, opinions of interpreta tions

expressed represent the best juogment of Core Laboratones. Core Laboratones, however, makes nc warranty of repressniation, express or 1mphed. of any type, and expressly disclaims same as o the i proper i or ol

any oil, gas, coal or other mineral. property, welt or sand in connection with which such report is used or relisc uUPON for any reason whatsoever. This report shall not be reproauced, in whole of in part, without the written approval of Core Laboratones.




Job Number.: 903675 . Project Number.........: 96000651
‘ l Customer...: Marathon Oil Company Customer Project ID....: BERTHA BARBER TANK
‘ Attn....... : Mr. Paul Peacock Project Description....: Marathon 0il Co., Midland, Tx
' 903675-1 MW-1 . Water 0470971999 11:45 04/10/1999 13:42
‘ 903675-2 MW-2 Water 0470971999 13:00 04/10/1999 13:42
‘ 903675-3 MW-3 Water 04/09/1999 15:10 04/10/1999 13:42
! ' 903675-4 MW-4 Water 04/09/1999 15:40 04/10/1999 13:42
903675-5 MW-5 Water 0470971999 14:00 04/10/1999 13:42
l Page 1
B The anaiytical results. ooinions or nterpretations contained in this repot are based upon information and Matenai auppiied by the cli;n( for whose exclusve and confidential usa this report has been made. The unnmul FABUILS. OPINIONS OF Interprots tions
l expressad repressnt the best jucigment of Core Laboratones. Core Laboratories. however, makes no warranty or representatian. exnress or implied. of any type, and expressly disclaims same 8S 10 the 7 proper L or of
any oii, gas, coal or other mineral, property, well or sand in connection with which such report is used of refied upon for any reason whatsoever. This report shall not be reproduced, in whota o in part. without the written approvai of Core Laboratones.
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i CORE LABORATORIES
'I LABORATORY TEST RESULTS
Job Number: 903675 Date: 04/23/99
| Laboratory Sample ID: $03675-1
Date Sampled......: 04/09/1999 Date Received.......: 04/10/1999
l Time Sampled......: 11:45 Time Received.......: 13:42
] Sample Matrix.....: Water
EPA 150.1 pH 6.88 0.01 pH Units |04/10/99| jaw
' EPA 160.1 Solids, Total Dissotved (TDS) 6100 10 mg/L 04/16/99|clg
EPA 325.2 Chloride 3600 100 mg/L 04/15/99 | dmw
l EPA 7470 Mercury (Hg) <0.001 0.001 mg/L 04/15/99 | pal
: EPA 3510 Separatory Funnel Lig/Liq Extraction Complete 04/13/99 | bjl
\ 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 04714/99 | pat
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 064722799 |pal
I Chromium (Cr) 0.01 0.01 mg/L 04/14/99pal
Cobalt (Co) <0.03 0.03 mg/L 04/14/99|pal
Copper (Cu) <0.01 0.01 mg/L 04/14/99pal
Iron (Fe) 3.86 0.05 mg/L 04/14/99|pal
Lead (Pb) <0.05 0.05 mg/L 04/14/99pal
Magnesium (Mg) 216 0.1 mg/L 04/14/99 | pal
Manganese (Mn) 0.48 0.01 mg/L 04/14/99pal
" |Molybdenum (Mo) <0.05 0.05 mg/L 04/19/99|chh
Nickel (Ni) 0.02 0.01 mg/L 04/14/99|pal
I 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|pat
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 04/14/99pal
EPA 8310 Polynuclear Aromatic Hydrocarbons-HPLC
l Acenaphthene ND 75 ug/L 04/15/99|rm
Acenaphthylene ND 75 ug/L 04/15/99{rm
Anthracene ND 15 ug/L 04715/99{rm
Benzo(b)fluoranthene 1.6 1.5 ug/L 04/15/99|rm
Benzo(k)fluoranthene ND 1.5 ug/L 04/715/99rm
\ Benzo(a)anthracene 6.5 1.5 ug/L 04/15/99(rm
8enzo(a)pyrene 'ND 1.5 ug/L 04/15/99(rm
Benzo(ghi)perylene ND 1.5 ug/L 04/15/99irm
Chrysene <15 15 ug/L 04/15/99|rm
Dibenzo(a,h)anthracene ND 1.5 ug/L 04/15/99rm
Fluoranthene 41 15 ug/L 04/15/99]rm

Page 2

The analytical resulls, OpMons or interpretations contained in this report are based upon mformation and matenel supplied by the client for whose exclusive and confidential use thus report has been macde. The analytical results, opinions or interpreta uons

expressed represent the best judgment of Cors Laboratories. Core Labotatories, however, Makes no warranty of r8presentanion, express of implied, of eny type, and expressly disclaims same as to the

proper or of

any od, gas, coal or other mineral, property, well or sand in connection with which such report 1s used or relied upon for any reason whatsoever. This report shall not be reproduced. in whole or in part, without the written approvat of Core Laboratones.
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CORE LABORATORIES

LABORATORY
Job Number: 903675

TEST

RESULTS
Date: 04/23/99

Customer Sample 1D: MW-1

Date Sampled......: 04/09/1999
Time Sampled......: 11:45
Sample Matrix..... : Water

Laboratory Sample ID: 903675-1
Date Received....... s 0471071999
Time Received.......: 13:42

EPA 82608

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

Pyrene

Volatile Organic Compounds
Benzene

Ethylbenzene

Toluene

Xylenes (total)

15 ug/t 04/15/99|rm

1.5 ug/t 04/15/99(rm

75 ug/L 04/15/99 | rm

15 ug/L 04/15/99|rm

15 ug/L 04/15/99|rm

5 5 ug/L 04/16/99|weh
5 ug/L 04/16/99 | weh

5 ug/L 04/16/99weh

10 ug/L 04/16/9%{veh

Page 3

The anaivticat resuits, opinions or interpretations contamed in this report are basec upon information and matenai supplied by the client for whose exclusive and confidentiat use this report has been made. The analytical results, opinions or interpreta tions

expressed represent the best judgment of Core Laboratories. Core Laboratorias, howaver, makes no warranty or representation, express or implied, of any type, and axpressly disclams same as to the proper or of

any oil, gas. coal or other minaral, proparty, weti or sand in connection with which such report is used or relied uPON for ANy reason whatsoever. This repont shall not be fEErOdLCEd, in whole of 1n part, without the written approval of Core Laboratones.
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| RELAB CORE LABORATORIES
' LABORATORY TEST RESULTS
Job Number: 903675 Date: 04/23/99
Customer Sample 1D: MW-2 Laboratory Sample ID: 903675-2
Date Sampled......: 04/09/1999 Date Received.......: 0471071999
' Time Sampled...... : 13:00 Time Received....... : 13:42
Sample Matrix.....: Water
EPA 150.1 pH 7.00 0.01 pH Units [04/10/99] jaw
' EPA 160.1 Solids, Total Dissolved (TDS) 4400 10 mg/L 04/16/99|clg
EPA 325.2 Chloride 2700 100 mg/L 04/15/99 | dmw
l EPA 7470 Mercury (Hg) <0.001 0.001 mg/L 04/15/99 | pal
EPA 3510 Separatory Funnel Lig/Liq Extraction Complete 04/13/99)bjl
l EPA 60108 Metals Analysis (ICAP)
‘ Aluminum (AL) 1.41 0.05 mg/L 04/22/99 ) chh
Antimony (Sb) <0.1 0.1 mg/L 04/19/99 | chh
Arsenic (As) 0.03 0.02 mg/L 04/15/99 | amw
Barium (Ba) 0.39 0.01 mg/L 04/14/99 | pal
l Beryllium (Be) <0.005 0.005 mg/L 04/14/99 | pal
Boron (B) 0.74 0.05 mg/L 04/19/99pal
Cadmium (Cd) <0.005 0.005 mg/L 04/14/99 | pal
Calcium (Ca) 441 0.5 mg/L 04/14/99 | pal
l 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) 1.54 0.05 mg/L 04/14/99 | pal
Lead (Pb) <0.05 0.05 mg/L 04/14/99pal
Magnesium (Mg) 158 0.1 mg/L 04/14/99 | pal
Manganese (Mn) 0.26 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) 48.7 0.5 mg/L 04/14/99pal
Selenium (Se) <0.02 0.02 mg/L 04/15/99 | amw
Sodium (Na) 738 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) <0.05 0.05 mg/L 04/15/99 | amw
Zinc (Zn) 0.09 0.01 mg/L 04/164/99pal
EPA 8310 Polynuclear Aromatic Hydrocarbons-HPLC
' Acenaphthene ND 5.0 ug/L 04715799 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 <0.10 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 <1.0 1.0 ug/L 04/15/99|rm
' Dibenzo(a,h)anthracene ND 0.10 ug/L 04/15/99|rm
Fluoranthene <1.0 1.0 ug/L 04/15/99|rm
' Page 4
The anatytical resutts. opimons or ntemretations contained in this report are based upon information and Matenal supplied by the chent for whose exclusive and confidential use this report has been made. The analytical resuits, opinions or interpreta tions
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RELAB

CORE LABORATORIES

LABORATORY
Job Number: 903675

TEST

RESULTS

Date: 04/23/99

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

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

Pyrene

EPA 82608 Volatile Organic Compounds
Benzene

Ethylbenzene

Toluene

Xylenes (total)

<1.0
ND
ND
<1.0
<1.0

ND
<5
ND
ND

1.0 ug/L 04/15/99{ rm
0.10 ug/L 04/15/99(rm
5.0 ug/L 04/15/99|rm
1.0 ug/L 04/15/99|rm
1.0 ug/L 04/15/991 rm
5 ug/L 04/13/99{ weh
5 ug/L 04/13/99 |weh
5 ug/L 04/13/99|weh
10 ug/L 04/13/99|weh
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The analytical results, opinions o inlerpretations contamed in this repart are based upon mformation and matenial supplied by the client for whose exclusiva and confidential use this report has been made. The anaivtical resuits. opinions or interpreta tions

exprossed represent the best judgment of Core Laboratonas. Core Laboratorigs, however, makea NO WArFanty o representalion, express or 1mplied, of any type, and expressly disctaims same as to the proper or ot

any oil, gas. coal or other mneral, proparty, well or sand in connection with which such report is used or relied upon for any reason whatsoever. This repont shait not be feproduced, i whole or in part, without the written approval of Core Laboratories.




C() LAB CORE LABORATORIES

LABORATORY TEST RESULTS
Job Number: 903675 Date: 04/23/99

Customer Sample ID: MW-3
Date Sampled...... : 0670971999
Time Sampled...... : 15:10
Sample Matrix.....: Water

Time Received.......: 13:42

EPA 150.1 pH 6.78 0.01 pH Units {04/10/99]jaw
EPA 160.1 Solids, Total Dissolved (TDS) 3500 10 mg/L 04/16/99]clg
EPA 325.2 Chloride 2000 100 mg/L 04/15/99 |dmw
EPA 7470 Me;cury (Hg) <0.001 0.001 mg/L 04/15/99 [pal
EPA 3510 Separatory Funnel Lig/Liq Extraction Complete 04/13/99|bjl

EPA 60108 Metals Analysis (ICAP)

Atuminum (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 04714799 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 04/14/99pal
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 04/22/99pal
Sodium (Na) 395 2 mg/L 04/19/99| chh
Silver (Ag) : - 0.03 0.01 mg/L 04/14/99 | pal
Thatlium (TL) 0.02 0.02 mg/L 04/15/99 | amw
Vanadium (V) ) <0.05 0.05 mg/L 04/15/99| amw
2inc (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)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
Dibenzo(a,h)anthracene ND 0.10 ug/L 04/15/99] rm
Fluoranthene ND 1.0 ug/L J04/15/99 rm
Page 6

The analytical resuits, opinions or nterpretations contained in this report are based upon information and material supplied by tha client for whose exclusive and confdential usa this report has been made. The analytical resuits, ORIIONS Of INterpreta tions.

oxpressed reprasant the bast judgment of Core Laboratones. Core Laboratones, however, makes nd warranty or reprasentation. express or implied, of any type, and expressly disclaims same as to the

proper ions or of

any oil, gas, coal or other mineral, property, well or sand In connection with which such report is used o reted upon for any reason whatsoavar. This report shall not be reproduced, in whols of In part, without the written approval of Core Laboratones.
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CORE LABORATORIES

Job Number: 903675

LABORATORY

TEST

RESULTS
Date: 04/23/99

Customer Sample ID: MW-3

Date Sampled......: 04/09/1999
Time Sampled...... : 15:10
Sample Matrix.....: Water

Laboratory Sample 1D: 903675-3
Date Received.......: 04/10/1999
Time Received.......: 13:42

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

Pyrene

EPA 82608 Volatile Organic Compounds
Benzene

Ethylbenzene

Toluene

Xylenes (total)

<1.0

<5.0
<1.0
<1.0

1.0 ug/L 04/15/99|rm
0.10 ug/L 04/15/99|rm
5.0 ug/L 04/15/99{rm
1.0 ug/L 04/15/99| rm
1.0 ug/L 04/15/99f rm
100 5 ug/L 04/13/99|weh
14 5 ug/L 04/13/99 | weh
5 ug/L 04/13/99 | weh
10 ug/L 04/13/99{weh

Page 7

Tha analytical results. opinions or interpratations contained in this report are based upon information and matenal suppiied by the client for whose exciusive and confidental use this 1epor has been made. The analytical results, Opinions or interpreta tions

expressed reprasent the best judgment of Core Laboratories. Core Laboratones, however, makes no warranty or fepresentation, exprass or implied, of any type, and expressly disclaims same as (o the proper or of

any on, gas, coal or other mineral, property, well Or $and in CONNECtion with which SUCH report is used or relied uoon for any reason whatsosver. This report shall not be reproduced, m whole or 1n part, without the written approval of Core Laboratories.
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- CORE LABORATORIES

LABORATORY
Job Number: 903675

TEST

RESULTS

Date: 04/23/99

Customer Sample ID: MW-4

Date Sampled......: 04/09/1999
Time Sampled......: 15:40
Sample Matrix.....: Water

Laboratory Sample ID: 903675-4

Date Received
Time Received

: 04/10/1999
: 13:42

Page 8

expressad represent the best juagment of Core Laboratones. Core Laboratories. however. makes NO warranty or repressntation. express or implied. of any type, ang exprassly disclaims same as to the

The analytical resulls, opinions or interpratations cantained in this report are based upan nformanion and matenal supplied by the client for whose exclusive and confidential use this report has baen made. The anatytical resuits, opinions or interpreta tions

ity, proper or

of

any oit. gas, coal or other minaral, property, well or sand in connaction with which such report 1s used of refied uPON for any reason whatsoever, This rePoN shatl not be reproduced, in whoie o In part, without the written approval of Core Laboratones,

EPA 150.1 pH 6.95 0.01 pH Units [04/10/99| jau
' EPA 160.1 Solids, Total Dissolved (TDS) 1900 10 mg/L 04/16/99|clg-
EPA 325.2 Chloride 800 100 mg/L 04/15/99 | dmw
l EPA 7470 Mercury (Hg) <0.001 0.001 ma/L  |04/15/99{pal
EPA 3510 Separatory Funnel Lig/Liq Extraction Complete 04/13/99|bjl
l EPA 6010B Metals Analysis (ICAP)
Aluminum (AL) . 2.57 0.05 mg/L 04/22/99chh
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) 1.63 0.01 mg/L 04/14/99|pal
l 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 04/14799|pal
Calcium (Ca) 340 0.5 mg/L 04/14/99|pal
' Chromium (Cr) 0.01 0.01 mg/L 04/14/99pal
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) 1.46 0.05 mg/L 04/14/99pal
Lead (Pb) <0.05 0.05 mg/L 04/14/99 | pal
) Magnesium (Mg) 77.2 0.1 mg/L 04/14/99 | pal
Manganese (Mn) 0.32 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) 9.6 0.5 mg/L 04/14/99 |pal
Selenium (Se) <0.02 0.02 mg/L 04/22/99]pal
Sodium (Na) 272 2 mg/L 04/19/99 | chh
Sitver (Ag) <0.01 0.01 mg/L 04/14/99 | pal
Thallium (TL) 0.03 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
l Acenaphthene ND 5.0 ug/L 04/15/99{ rm
Acenaphthylene ND 5.0 ug/L 04/15/99 | rm
Anthracene <1.0 1.0 ug/L 04/15/9%9 | rm
Benzo(b)f lucranthene ND 0.10 ug/L 04/15/99 rm
Benzo(k)fluoranthene ND 0.10 ug/L 04/15/99 | rm
Benzo(a)anthracene 0.12 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 <1.0 1.0 ug/L 04/15/99 | rm
' Dibenzo(a,h)anthracene ND 0.10 ug/L 04715/99 | rm
Fluoranthene 1.4 1.0 ug/L 04/15/99rm




RELAB

CORE LABORATORIES

Job Number: 903675

LABORATORY TEST RESULTS

Date: 04/23/99

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....... 1 13:42

Fluorene 1.2 1.0 ug/L 04/15/99
Indeno(1,2,3-cd)pyrene ND 0.10 ug/L 04/15/99
Naphthalene 18.1 5.0 ug/L 04715799
Phenanthrene 1.0 1.0 ug/L 04/15/99
Pyrene <1.0 1.0 ug/L 04/15/99
EPA 82608 Volatile Organic Compounds
Benzene 120 5 ug/L 04/15/99
Ethylbenzene 77 5 ug/L 04/15/99
Toluene 43 5 ug/L 04/15/99
Xylenes (total) 60 10 ug/L 04/15/99

weh-

weh
weh
weh

expressed represent the best judgment of Core Laboratones. Core Laboratories, however, makas no warranty of regreseniation, express or implied, of any type, and expressly disclaims same as to the
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The analytical resuits, opinions or interpretations contained in this raport are based upon information and materist suppiied by the client for whose exclusive and confidantial use this report has baen made. The analytical results, opinions or interpreta tions

proper or of

any oil, gas, coal or other minerai, property. well or sand in connection with which such report is used or refied upon for any reason whatsoever, This report shall not be reproducad. i whole or in part, without the written approvat of Core Laboratones.



RELAB CORE LABORATORIES

LABORATORY TEST RESULTS

Job Number: 903675 Date: 04/23/99

Customer Sample ID: MW-5 Laboratory Sampte ID: 903675-5

Date Sampled...... : 04/09/1999 Date Received.......: 04/10/1999
Time Sampled......: 14:00 Time Received....... 1 13:42
Sampte Matrix.....: Water

G BN N WD U T GE O IS B B N WS Sh aE NS @ W .

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 04716/99clg
EPA 325.2 Chloride 2400 100 mg/L 04/15/99 | dmw
EPA 7470 Mercury (Hg) <G.001 0.001 mg/L 04715/99 | pal
EPA 3510 Separatory Funnel Liq/Liq Extraction Complete 04/13/99|bjl
EPA 60108 Metals Analysis (ICAP)
Atuminum (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 (8a) 15.3 0.01 mg/L 04/14/99 | pal
Beryllium (Be) <0.005 0.005 mg/t 04/14/99 |pal
8oron (B) Q.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
[ron (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 04/14/991pal
Manganese (Mn) 0.97 0.01 mg/L 04/16/99pal
Molybdenum (Mo) <0.05 0.05 mg/L 064/19/99|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 04715799 amw
Sodium (Na) 455 2 mg/L 04/19/99 | chh
Silver (Ag) 0.10 0.01 mg/L 04/14/99 |pal
Thatlium (TLl) 0.03 0.02 mg/L 04715799 | amw
Vanadium (V) 0.31 0.05 mg/L 04/15/99 | amw
Zinc (2n) 0.12 0.01 mg/L 04714799 | pal
EPA 8310 Polynucliear 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 04/15/991 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 1 rm
Dibenzo(a,h)anthracene ND 0.10 ug/L 04715799 rm
Fluoranthene <1.0 1.0 ug/L 06/15/99{rm

Page 10

exprassed represent the best jucigment ot Core Laboratones, Core Laboratones. however, makes no warranty oOr reprasentation, express o implied, of any type, and expressly disciaims same as to the

ity. proper or

The analytcal results, opinions of interpretations containad In this renart are based upon nformation and matenal supplied by the client for whose exciusive and contidential use thia report hat been made. The anatytical results, opinions of interpreta tons

of

any oil, gas. cqal ac othar minerat. prapey. well o $and i ConNBCtOR with wiuch SUCH report is used of reked LPON (0F dny reason whatsoever. This repor shall NOt bA reprodUGEd, in WIOK Of 11 Cart, withaut the written epproval of Core Laboratories.
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CORE LABORATORIES

LABORATORY
Job Number: 903675 .

TEST

RESULTS
Date: 04/23/99

Customer Sample ID: MW-5

Date Sampled......: 04/09/1999
Time Sampled......: 14:00
Sample Matrix.....: Water

Laboratory Sample 1D: 903675-5
Date Received.......: 04/10/1999
Time Received.......: 13:42

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

Pyrene

EPA 8260B Volatile Organic Compounds
Benzene

Ethylbenzene

Toluene

Xylenes (total)

<1.0 1.0 ug/L 04715799
ND 0.10 ug/L 04715799
<5.0 5.0 ug/L 04/15/99
<1.0 1.0 ug/L 04/15/99
<1.0 1.0 ug/L 04/15/99

53 5 ug/L 04/14/99
ND 5 ug/L 04/14/99
ND 5 ug/L 04/14/99
<10 10 ug/L 04/14/99

rm
rm
rm
rm
rm

weh
weh
weh
weh
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8xpressed rapresent the best judgment of Core Laboratories. Core Laboratories. howevar, makes No warranty of representation. express or mplied, of any typs. and exprassly disclaims same as to the

The analytical results, opinions o interpretations contatned in this raport are based upon information an matariat supplied by the client for whosa exclusive snd conlidential use this report has been made. The anatytical resulls, OpNICNS o interprata tions

propes or ot

any od, gas, coal or other mineral. property, well or sand in connection with whseh such repor is Used or reliad upon for any reason whatsosver. This repont shall not be reproduced, in whole or in part, without the written @pprovel of Core Laboratones.




CO LAB | -~ CORE LABORATORIES

QUALITY CONTROL RESULTS

Job Number.: 903675 Report Date.: 04/23/99

QC  Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date  Time

Icv V17087H 20.388512 20 101.9 % 85-115  04/15/1999 0722

1c8 -0.163170 04/15/1999 0722

MD  902905-15 4.281723 4.377736 0.096011 A 1.000000 0471571999 0723

MS . 902905-15 V16003402 25.966507 20.000000 4.377734 107.9 % 75125  04/15/1999 0723

ccv V17087H 20.879337 20 104.4 % 85-115  04/15/1999 0731

cce -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 11.8 % 75-125 0671571999 0734

cev V17087H 20.771732 20 103.9 % 85-115 0471571999 0740

ccs -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

cev V170874 20.811174 20 106.1 % 85-115  04/15/1999 0749

cce -0.151905 0471571999 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 0471571999 0752

ccv V17087H 20.750908 20 103.8 % 85-115  04/15/1999 0800
0.065199 04/15/71999 0801

903742-1 24.407705 24.187996 0.9 R 20 04/15/1999 0802

MS 903742-1 V16003402 45.639362 20.000000 24187996 107.3 % 75-125 0471571999 0803

cev V17087H 21.003613 20 105.0 % 85-115 0471571999 0809

cce -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
‘ cev V17087H 20.811752 20 104.1 % 85-115  04715/1999 0818
ccs 0.294715 04/15/1999 0819

Qc Lab ID Reagent QC Result QC Result ~ True Value Orig. 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

Qc Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date Time

LCS V16004306 6.96 7.00 99.4 % 80-120 0471071999 1600
MD  903675-1 6.82 6.88 0.9 R 20 04/10/1999 1600

Page 12
* %=% REC, R=RPD, A=ABS Diff., D=% Diff.
Tha snalytical resulls. opinions or interpretations contained in this report are based upon information and matenal supplied Dy the client for whose sxclusive and confidential use this report has besn made. The analytical results, opinions or interprata tons
expressed represent the be;tl judgment of Core Laboratories. Core Laboratories, howsver, makes no warranty or representation, express o implied, of any type, and sxpressiy disclaims same s 1o the ity, proper C or of
any oil, gas, coal or other mineral, property, well of $8nG 1N CONNECtIon with which SUCh report is used or relied uPoN for any reason whatsosver. This rBPOrt shall No1 be reproduced, In whoie or in Part, without the written spproval of Core Laboratones.
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CORE LABORATORIES

Job Number.: 903675

QUALITY

CONTROL

RESULTS

Report Date.: 04/23/99

Reagent

Orig. value

Calc. Result

QC Result QC Result True Value *  Limits Date  Time
CAL ICPCALBLK 0.00139 0.00 0471571999 1020
CAL ICPCALSTD 0.13099 10.0 04/15/1999 1045
Icy V170616C 2.10952 2.00 105.5 % 90-110  04/15/1999 1051
1CcB 0.22339 04/15/1999 1059
IsB V170616D 438.26242 500.0 87.7 % 80-120 04/15/1999 1107
PB 0.19173 04/15/1999 1118
Lcs 1CPSPK99 1.17099 1.000 17 % 80-120 04/15/1999 1126
MD 903804-5 . 0.23096 0.19228 0.03868 A 0.05000  04/15/1999 1143
MS 903804-5  ICPSPK99 1.26205 1.000 0.19228 107.0 % 75-125  04/15/1999 1151
1s8 V1706160 441.434614 500.0 88.3 % 80-120 04/15/1999 1239
cev V170616C 2.070 2.00 103.5 % 90-110 0471571999 1253
ccs 0.1845 04/15/1999 1301

Lab ID Reagent

QC Result

QC Result

True Value

Orig. Vatue Calc. Result * Limits Date Time
1SB V1706160 478.52319 500.0 95.7 % 80-120 0472271999 1137
cecv v170616C 1.95444 2.00 97.7 % 95-105 04/22/1999 1143
ccB 0.03141 0472271999 1148
PB 0.06865 04/22/1999 1209
LCS ICPSPK99 1.06832 1.000 106.8 % 80-120 0472271999 1213
MD 903979-5 0.12699 0.12745 0.00046 A 0.10000 04/22/1999 1222
MS 903979-5  ICPSPK99 1.09749 1.000 0.12745 97.0 % 75-125 0472271999 1227
ccy V170616C 1.98977 2.00 99.5 % 95-105  04/22/1999 1245
CCB 0.00269 0472271999 1256
P8 0.07831 0472271999 1301
LCS ICPSPK99 1.02269 1.000 102.3 % 80-120 04/22/1999 1305
MD 904145-2 0.30758 0.31611 0.00853 A 0.10000 0472271999 1314
MS 904145-2  ICPSPK99 1.28619 1.000 0.31611 97.0 % 75-125 0472271999 1318
ccv V170616C 1.91951 2.00 96.0 % 95-105 0472271999 1345
cce 0.02512 04/22/1999 1349
EB -0.00134 04/22/1999 1406
1s8 V170616D 476.05859 500.0 95.2 % 80-120 04/22/1999 1423
cev V170616C 1.98894 2.00 99.4 % 95-105 04/22/1999 1431
ccB 0.04127 04/22/1999 1436

Qc Lab ID

Reagent QC Result QC Result True Value Orig. value Calc. Result * Limits Date Time
Tev V170616C 1.97574 2.00 98.8 % 90-110 0471971999 1232
ICB -0.02734 04/19/1999 1235
PB 0.01853 04/19/1999 1246
LCS ICPSPK99 0.49857 0.5000 99.7 % 80-120 04/19/1999 1249
MD 903804-5 -0.00880 -0.00757 0.00123 A 0.10000 0471971999 1256
MS 903804-5 ICPSPK99 0.51494 0.5000 -0.00757 104.5 % 75-125 04/19/1999 1259
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expressed represent the best udgment of Cora Laboratones. Core Laboratonies, however, makes no warranty of representation, express or impiied, of any type. and expressiy disclaims same as to the

*

%=% REC, R=RPD, A=ABS Diff., D=% Diff.

The analytical rasults, opnions or Interpretations contamed in this #eport are based upon information and matenal supplied by the clent for whose exclusive and confidential use this report has been made. The analytical results, opinions or interpreta tions

proper i or

ot

any oil, gas. coat or other mineral, proparty, well or 5andt I CONNSCHON with which such feport is used or relied upon for any reason whatsoever. This report shall not be reproduced, in whole or 1n Part, without the wnitten approval of Core Laboratores,




C() LAB COFIE LABORATORIES

QUALITY CONTROL RESULTS
Job Number.: 903675 Report Date.: 04/23/99

Qc Lab 1D Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date Time
ccv Vv170616C 1.96817 2.00 98.4 P 90-110 04/19/1999 1324
ccBe -0.02054 04/19/1999 1327

Qc Lab ID Reagent QC Result QC Result True Value Orig. 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
1cv V170616C 2.09000 2.00 104.5 % 90-110  04/15/1999 1051
1CB 0.01515 04/15/71999 1059
] 0.01251 0471571999 1118
Lcs 1CPSPK99 0.57523 0.5000 115.0 % 80-120 04/15/1999 1126
MD 903804-5 0.01014 . 0.02203 0.01189 A 0.02000 0471571999 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
cce 0.0115 04/15/1999 1301

QcC Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date Time
IsB V1706160 0.49771 ' 0.50 99.5 % 80-120  04/16/1999 1457
ccv V170616C 2.13449 2.00 106.7 % 90-110 04/14/1999 1505
ccB -0.00000 0471471999 1509
1SB V170616D 0.47954 0.50 95.9 % 80-120 04/14/1999 1606
ccv V170616C . 2.07495 2.00 105.7 % 90-110  04/14/1999 1614
ccB -0.00000 0471471999 1619
PB 0.01423 04/14/1999 1628
LCS 1CPSPK99 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 % 75125 04714/1999 1647
ccv V170616C 2.06916 2.00 "103.5 % 90-110  04/14/1999 1709
cce -0.00014 0471471999 1714
cev V170616C 2.03957 2.00 102.0 % 90-110  04/14/1999 1746
cce -0.00111 ' 04/14/1999 1750
1s8 V170616D 0.48651 0.50 97.3 % 80-120 0471471999 1827
cev V170616C 2.14183 2.00 107.1 % 90-110  04/14/1999 1833
CCB -0.00000 04/14/1999 1838
Page 14

*  %=% REC, R=RPD, A=ABS Diff., D=% Diff.
The snalytical rasuits, opwnions o interpretations contained in this report are based UpoN information and material supphed Dy the client for whose exclusive and confidential use this report has been made. The analytical results. opinions or interpreta ticns

exprassed reprasent the best judgment of Core Laboratories. Core Laboratorigs, however, makes no warranty or representation, express or implied, of any type, and expressly disclaims same as to the i proper o

of
any oil, gas, coal or other mineral, property, weil or sand in connaction with which such report is used or retied upon for any reason whatsoaver. This report shall not be reproduced, in whole or in part, without the written approval of Core Laboratories.,




((Rfr48

CORE LABORATORIES

Job Number.: 903675

QUALITY

CONTROL

RESULTS
Report Date.: 04/23/99

Qc Lab ID Reagent QC Result QC Result True Value Orig. value Calc. Result * Limits Date Time
IS8 V170616D 0.49604 0.50 99.2 % 80-120 04/14/1999 1457
ccy V170616C 2.05381 2.00 102.7 % 90-110 0471471999 1505
ccs 0.00020 04/14/1999 1509
1S8 V1706160 0.47565 0.50 95.1 % 80-120 04/14/1999 1606
ccv V170616C 1.97224 2.00 98.6 % 90-110 0471471999 1614
ccs 0.00020 0471471999 1619
PB 0.00010 04/14/1999 1628
LCS ICPSPK99 0.05046 0.05000 100.9 % 80-120 0471471999 1633
MD 903804-5 0.00010 0.00005 0.00005 A 0.00500 04/14/1999 1642
MS 903804-5  ICPSPK99 0.05102 0.05000 0.00005 101.9 % 75-125 04/14/1999 1647
ccv V170616C 1.98758 2.00 99.4 % 90-110 0471471999 1709
ccs 0.00020 04/16/1999 1714
ccv Vv170616C 1.96441 2.00 98.2 % 90-110 0471471999 1746
ccs 0.00025 046/14/1999 1750
ISB V170616D 0.47766 0.50 95.5 % 80-120 0471471999 1827
ccv V170616C 2.04144 2.00 102.1 % 90-110 0471471999 1833
ccs 0.00025 04/14/1999 1838

Qc Lab ID Reagent QC Result QC Result True Value Orig. value Calc. Result * Limits Date Time
CAL ICPCALBLK « 0.20719 04/19/1999 1059
CAL ICPCALSTD 1.38150 2.00 04/19/1999 1105
Icv V170616C 2.00408 2.00 100.2 % 95-105 0471971999 1115
ICB 0.00323 0471971999 1120
ccv V170616C 2.08788 2.00 104.4 % 95-105 0471971999 1446
ccs 0.00289 04/19/1999 1450
PB -0.00068 04/19/1999 1518
LCS ICPSPK99 0.52729 0.5000 105.5 % 80-120 04/19/1999 1523
MD 903804-5 0.01788 0.02180 0.00392 A 0.10000 04/19/1999 1532
MS 903804-5  ICPSPK99 0.52763 0.5000 0.02180 101.2 4 75-125 04/19/1999 1536
ccv V170616C 2.07255 2.00 103.6 % 95-105 04/19/1999 1604
ccB 0.04905 0471971999 1608

Qc Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date Time
IsB V170616D 0.97520 1.00 97.5 % 80-120  04/14/1999 1457
ccv v170616C 2.07710 2.00 103.9 4 90-110- 04/14/1999 1505
ccB 0.00046 04/14/1999 1509
IS8 V170616D 0.93373 1.00 93.4 % 80-120 04/14/1999 1606
ccv V170616C 2.01321 2.00 100.7 % 90-110  04/14/1999 1614
ccs 0.00046 04/14/1999 1619
PB 0.00276 04/14/1999 1628
LCs ICPSPK99 0.05298 0.05000 106.0 % 80-120 0471471999 1633
‘ Page 15
* %% REC, R=RPD, A=ABS Diff., D=% Diff.
The analytical rasults, OpIWONS or intarpretations contained in this report are based upon iInformation ena material supphed by the client for whose exclusive ana confidential use this report has been made. The enalytical resulls, opions or interpreta tions
exprassad represent the best judgment of Core Laboratories. Core Laboratones, however, makes 1O warranty of representation, expresa or implhied, of any type, and expreasly disclaims same as to the proper i or of

any od. gas. coal or other mineral, property, well or $and I ConneCtion with which such report is used or reied upoN for any reason whatsosver. This report shall not be reproduced, in whole of in part, without the written approvat of Core Laboratones.
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CORE LABORATORIES

Job Number.: 903675

QUALTITY

CONTROL

RESULTS

Report Date.: 04/23/99

QC Reagent QC Result True Value Orig. value Calc. Result * Limits Date Time
MD  903804-5 0.00034 0.00047 0.00013 A 0.00500 04/14/1999 1642
MS 903804-5  ICPSPK99 0.05362 0.05000 0.00047 % 75-125  04/14/1999 1647
ccv V170616C 2.04947 2.00 % 90-110  04/14/1999 1709
cce 0.00107 04/14/1999 1714
cev V170616C 2.02602 2.00 % 90-110  04/14/1999 1746
cce _ -0.00138 04/14/1999 1750
IsB V170616D 0.93816 1.00 % 80-120 04/14/1999 1827
ccv V170616C 2.09453 2.00 % 90-110 0471471999 1833
cce 0.00061 04/14/1999 1838

QcC Reagent QC Result True Value Orig. value Calc. Result * Limits Date Time
ISB V170616D 514.57220 500.0 % 80-120 0471471999 1457
ccv V170616C 2.10958 2.00 % 90-110 04/14/1999 1505
CCB 0.01044 04/14/1999 1509
1SB V1706160 494.23913 500.0 % 80-120 04/14/1999 1606
ccv V170616C 2.03822 2.00 % 90-110 04/14/1999 1614
ccB 0.01292 04/14/1999 1619
PB 0.06091 04/14/1999 1628
LCS 1CPSPK99 56.31085 50.000 % 80-120 04/14/1999 1633
MD 0.12729 0.11014 A 0.50000 04/14/71999 1642
MS 1CPSPK99 57.29665 50.000 0.11014 % 75-125 04/14/1999 1647
ccv V170616C 2.08994 2.00 % 90-110 04/14/1999 1709
ccB 0.01392 04/14/1999 1714
ccv V170616C 2.05264 2.00 % 90-110  04/14/1999 1746
ccB 0.01168 04/14/1999 1750
1SB V170616D 496.68359 500.0 % 80-120 04/147/1999 1827
ccv V170616C 2.13245 2.00 % 90-110 04/14/71999 1833
ccs 0.01765 04/14/1999 1838

Qc Reagent QC Result True Value Orig. Value Calc. Result * Limits Date Time
CAL ICPCALBLK 0.00980 0.00 04/20/1999 0937
CAL ICPCALSTD 28.42049 50.00 0472071999 0941
Icv v170616C 1.99027 2.00 % 90-110 04/20/1999 0954
1CB -0.00351 04/20/1999 0959
ISB V170616D 476.91851 500.0 % 80-120 04/20/1999 1003
PB 0.28246 04/20/1999 1007
Lcs ICPSPK99 50.98290 50.000 % 80-120 04/20/1999 1012
MD 0.19182 0.23758 A 0.50000 0472071999 1021
MS ICPSPK99 51.26184 50.000 0.23758 % 75-125  04/20/1999 1025
cev V170616C 1.99625 2.00 % 90-110  04/20/1999 1051
cce 0.00105 0472071999 1055
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exprassed 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

%=% REC, R=RPD, A=ABS Diff., D=% Diff.

The anaiytical results, opinions or interratations contained in this report ara based upon nformation and matenal supplied by the client for whosa exclusive and confidential use this report has been made. The analytical results, opinions or interprata tions

proper

or

of

any oil, gas. coal or other mineral, property, well or sand in €onnection with which SuCh report is used of relied UDOR for any reason whatsoever. This raport shall not be reproduced, in who'e or in part, without the written approval of Core Laboratones.




RELAB

CORE LABORATORIES

QUALITY CONTROL

Job Number.: 903675

RESULTS
Report Date.: 04/23/99

Qc Lab ID Reagent QC Result QC Result True Value Orig. 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
cce 0.01179 04/20/1999 1148
1SB 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 0472071999 1223
cev v170616C 1.92392 2.00 96.2 % 90-110 04/20/1999 1353
cCcB ' 0.00263 04/20/1999 1357
ccv v170616C 1.90298 2.00 95.1 % 90-110 0472071999 1445
ccB 0.00316 04/20/1999 1449
(3:] 0.05508 04/20/1999 1512
1SB V170616D 452.31146 500.0 90.5 % 80-120 04/20/1999 1529
cev V170616C 1.88274 2.00 94.1 % 90-110 04/20/1999 1537
ccs 0.00545 04/20/1999 1542

ac Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date Time
| Icv V170616C 1.85818 2.00 92.9 % 90-110 04/22/1999 1636
1CcB -0.00055 04/22/1999 1640
1SB V170616D 411.23718 500.0 82.2 % 80-120 04/22/1999 1645
PB 0.20574 04/22/1999 1653
LCS 1CPSPK99 45 64707 50.000 91.3 % 80-120 04/22/1999 1658
MD 903979-5 0.12926 0.198%4 0.06968 A 0.50000 04/22/1999 1707
MS 903979-5  ICPSPK99 45.58161 50.000 0.19894 90.8 % 75-125 0472271999 1712
ccv V170616C 1.93798 2.00 96.9 % 90-110 04/22/1999 1721
CCB -0.00147 04/22/1999 1725

expressed rapresent the best judgment of Core Laboratories. Core Laboratories, howsver, makes no wamranty or representation, express or implied, Of any typs, and expressly disclaims same as 10 the

Qc Lab 1D Reagent QC Result QC Result True Value Oorig. value Calc. Result * Limits Date Time
Is8 V1706160 0.48358 0.50 96.7 % 80-120 04/14/1999 1457
cov V170616C 2.07890 2.00 103.9 % 90-110 0471471999 1505
cce 0.00764 04/14/1999 1509
IsB V1706160 0.47050 0.50 94.1 % 80-120 04/14/1999 1606
ccv V170616C 2.01731 2.00 100.9 % 90-110 0471471999 1614
ccs 0.00108 0471471999 1619
PB 0.00327 04/14/1999 1628
Lcs 1CPSPK99 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 0471471999 1647
ccv V170616C 2.04540 2.00 102.3 % 90-110 04/14/1999 1709
ccs 0.00109 0471471999 1714
ccv V170616C 2.01705 2.00 100.9 % 90-110 0471471999 1746
cce 0.00437 0471471999 1750
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*  %=% REC, R=RPD, A=ABS Diff., D=% Diff.

The analytical resuits, opinions or interpretations contained in this report are basad upon information and matenat supplied by the clignt for wnose exclusive and confidentiel use this report has been made. The analytics! results, opinions or interpreta tions

proper or of

any oW, gas, coat or other mineral, property, well or sang in connection with which such report 18 used or relied upon for any reason whatsoever. This report shall not ba reproduced, i whole or in part, without the written approval of Core Laborstones. .
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CORE LABORATORIES

QUALITY CONTROL RESULTS

Job Number.: 903675

Report Date.: 04/23/99

Lab ID

Reagent QC Result QC Result True Value Orig. vValue Calc. Result * Limits Date Time
V170616D 0.47214 0.50 94.4 % 80-120 04/14/1999 1827
V170616C 2.07945 2.00 104.0 % 90-110 04/14/1999 1833

0.00245 : 04/14/1999 1838

Qc Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date Time
IsB v170616D 0.48045 0.50 96.1 % 80-120 0471471999 1457
ccy V170616C 2.08380 2.00 104.4 % 90-110 04/14/1999 1505
ccs 0.00119 04/14/1999 1509
1sB 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
cce 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
cev V170616C 2.04643 2.00 102.3 % 90-110  04/14/1999 1709
cce -0.00100 04/14/1999 1714
ccv V170616C 2.01486 2.00 100.7 % 90-110  04/14/1999 1746
‘ Cce 0.00099 0471471999 1750
‘ 1s8 V1706160 0.46527 0.50 93.1 % 80-120 04/14/1999 1827
: cev V170616C 2.08960 2.00 104.5 % 90-110  04/14/1999 1833
CCB -0.00020 0471471999 1838

\ Qc Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date Time
1s8 V170616D 0.49726 0.50 99.5 % 80-120  04/14/1999 1457

cev V170616C 2.03862 2.00 101.9 % 90-110  04/14/1999 1505

cce 0.00060 04/14/1999 1509

1sB V170616D 0.48388 0.50 96.8 % 80-120 04/14/1999 1606

ccv V170616C 1.96897 2.00 98.4 % 90-110 04/147/1999 1614

cce 0.00425 04/14/1999 1619

PB 0.00182 04/1471999 1628

Lcs 1CPSPK99 0.25517 0.2500 102.1 % 80-120  04/1471999 1633

MD 903804-5 0.00851 0.00912 0.00061 A 0.01000 04/146/1999 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

| cce 0.00121 ' 0471471999 1714
cev V170616C 1.93521 2.00 96.8 % 90-110 0471671999 1746

cce -0.00030 04/14/1999 1750

Is8 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

ces 0.00060 04/14/1999 1838

\
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: *  %=% REC, R=RPD, A=ABS Diff., D=% Diff.
The analytical results, opinons or interpretations contained in this report ara based upon information and matenal supplisd by the chent for whose exciusive snd contidential use this report has been made. The analytical results, opinions of interpreta tions

exprassed represent the best judgment of Core Laboratories. Core Laboratonies, however, makes no warranty of representation, express of implied, of any type, and expressly disclaims same as to the

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




RELAB

CORE LABORATORIES

Job Number.: 903675

QUALITY

CONTROL

RESULTS

Report Date.: 04/23/99

Qc Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date  Time
ISB V170616D 186.90142 200.0 93.5 % 80-120  04/14/1999 1457
cev V170616C 2.02648 2.00 101.3 % 90-110  04/14/1999 1505
ccs 0.00810 04/14/1999 1509
Ise V170616D 179.72509 200.0 89.9 % 80-120 04/14/1999 1606
ccv V170616C 1.95128 2.00 97.6 % 90-110 0471471999 1614
cce 0.00195 04/14/1999 1619
PB 0.08003 04/14/1999 1628
Les ICPSPK99 0.52955 0.5000 105.9 % 80-120  04/14/1999 1633
MD 903804-5 0.78301 0.92799 16.9 R 20 04/16/1999 1642
MS 903804-5  ICPSPK99 1.33198 0.5000 0.92799 80.8 % 75-125  04/14/1999 1647
cev V170616C 1.97719 2.00 98.9 % 90-110  04/14/1999 1709
ccB 0.00335 04/14/1999 1714
cev V170616C 1.93358 2.00 96.7 % 90-110  04/1471999 1746
cce -0.00279 04/14/1999 1750
1SB V170616D 180.95837 200.0 90.5 % 80-120 0471471999 1827
cev V170616C 2.02626 2.00 101.3 % 90-110  04/147/1999 1833
cce 0.00265 04/14/1999 1838

ac Lab ID Reagent QC Result QC Result True Value Orig. value Calc. Result * Limits Date Time
Is8 V1706160 1.01164 1.00 101.2 % 80-120  04/14/1999 1457
ccv V170616C 1.90419 2.00 95.2 % 90-110  04/147/1999 1505
cce -0.04202 04/14/1999 1509
Is8 V170616D 0.94836 1.00 94.8 % 80-120  04/14/1999 1606
ccv V170616C 1.90264 2.00 95.1 %»  90-110 0471471999 1614
cce -0.03706 04/14/1999 1619
PB 0.01225 04/14/1999 1628
LCs 1CPSPK99 0.46746 0.5000 93.5 % 80-120  04/14/1999 1633
MD 903804-5 -0.02770 -0.03516 0.00746 A 0.05000 04/14/1999 1642
MS 903804-5  ICPSPK99 0.53585 0.5000 -0.03516 114.2 % 75-125  04/14/1999 1647
ccv V170616C 1.96704 2.00 98.4 % 90-110 0471471999 1709
ccs -0.01896 0471471999 1714
ccv V170616C 1.85855 2.00 92.9 % 90-110 0471471999 1746
cce -0.03543 04/14/1999 1750
IsB V1706160 0.95904 1.00 95.9 % 80-120 0471471999 1827
ccv V170616C 1.93055 2.00 96.5 % 90-110  04/14/1999 1833
cce -0.00495 0471471999 1838

Qc Lab ID

Reagent QC Result QC Result True vValue Orig. Value Calc. Result * Limits Date Time
‘158 V1706160 529. 14654 500.0 105.8 % 80-120  04/14/1999 1457
ccv V170616C 1.94145 2.00 97.1 4 90-110 047/14/1999 1505
ccB -0.00213 04/14/1999 1509
Page 19
* %=% REC, R=RPD, A=ABS Diff., D=% Diff.
The analytcal results, opinions or interpretations contained n this report are bassd upon information and matenal supplied by the client for whose exclusive and confidential use this report has been made. The anaiytical results, opinions o iNterpreta tions
expressed represent the best judgment of Core Laboratories. Core Laboratories. however. makes no warranty or representation. exprass or mphed, of any type, and expressly disclaims same as to the ity. proper ions or ot

2ny od, gas, coal o other minersl, property, well o 8and in connaction with which such report is used of relied UNON for any reason whatsosver. This report shall not be reproduced. In whols or in part. without the wrttten approval of Core Laboratorias.
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CORE LABORATORIES

Job Number.: 903675

QUALITY CONTROL

RESULTS

Report Date.: 04/23/99

Qc Lab ID Reagent QC Result True Value Orig. value Calc. Result * Limits Date Time
1SB V1706160 509.64001 500.0 101.9 % 80-120 04/14/1999 1606
ccy V170616C 1.90751 2.00 95.4 % 90-110 04/14/1999 1614
ccs 0.02489 04/1471999 1619
PB 0.01156 04/14/1999 1628
LCcS 1CPSPK99 53.99058 50.000 108.0 % 80-120 04/14/1999 1633
MD 903804-5 0.01424 . -0.01421 0.02845 A 0.10000 04/14/1999 1642
MS 903804-5  ICPSPK99 54.41831 - 50.000 -0.01421 108.9 % . 75-125  04/14/1999 1647
ccv v170616C 1.90318 2.00 95.2 % 90-110 04/14/1999 1709
ccs -0.00204 04/14/1999 1714
ccv V170616C 1.87392 2.00 93.7 % 90-110  04/14/1999 1746
cce 0.00204 04/14/1999 1750
1s8 V170616D 514.35369 500.0 102.9 % 80-120 04/1471999 1827
ccv V170616C 1.94244 2.00 97.1 % 90-110 0471471999 1833
ccB 0.00195

04/14/1999 1838

Qc Lab ID Reagent QC Result True Value Orig. Value Calc. Result * Limits Date Time
1sB V170616D 0.47289 0.50 94.6 % 80-120 0471471999 1457
ccv v170616C 1.93210 2.00 96.6 % 90-110 0471471999 1505
ccB 0.00097 . 0471471999 1509
1sB V170616D 0.45480 0.50 91.0 % 80-120 0471471999 1606
ccv Vv170616C 1.86157 2.00 93.1 % 90-110 04/14/1999 1614
cCB 0.00000 0471471999 1619
PB 0.00123 0471471999 1628
LCS 1CPSPK99 0.49141 0.5000 98.3 % 80-120 064/1471999 1633
MD 903804-5 0.00598 0.00552 0.00046 A 0.01000 0471471999 1642
MS 903804-5  ICPSPK99 0.50274 0.5000 0.00552 99.4 % 75-125 0471471999 1647
ccv V170616C 1.88417 2.00 94.2 % 90-110 04/14/1999 1709
CCB 0.00073 0471471999 1714
ccv v170616C 1.86179 2.00 93.1 % 90-110 04/14/1999 1746
ccs 0.00024 04/14/1999 1750
1SB v170616D 0.45673 0.50 91.3 % 80-120 04/14/1999 1827
cev V170616C 1.92990 2.00 96.5 % 90-110 04/1471999 1833
ccs 0.00097

0471471999 1838

Qac tab ID Reagent QC Result

Value Orig. Value

Calc. Result

*

Limits

Date Time

CAL HGCALBLK 4246
CAL Vi70616F 10202
CAL V170616F 65376
CAL V170616F 319851
CAL V170616F 610958
CAL V170616F 1297477

expressed represent the best judgment of Core Labocatones. Core Laboratones, however, makes no warranty or representation. express or implied, of any type, and expressty disciams same as 10 the

0.000

0.000200
0.001000
0.005000
0.010000
0.020000
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0471571999 1013
04/15/1999 1017
04/15/1999 1021
04/15/1999 1024
04/15/1999 1028
04/15/1999 1032

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

The analytical results, opinions or intarpratations contaned 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 resufts, opinions or interprets tions

proper ions or

of

any o, gas, coal or other mineral. property, well or sand in Connection with which SUCh (6DOM is Lsed O relisd uON for 8ny reasan whatsoever, This report Shall NGt e reprOTLCES, in whole of in part, without the writtan epproval of Core Laboratories.
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CORE LABORATORIES

Job Number.: 903675

QUALITY CONTROL RESULTS

Report Date.: 04/23/99

Qc

ccv
cce
ccv
ccs
PB

LCs
MD

MS

ccv
ccs
ccv
ccs
ccv
cce

Lab 1D

Reagent

QC Result

Date

QC Result True Value Orig. value Calc. Result * Limits Time
V1706166 0.00493 0.005000 98.6 % 90-110 04/15/1999 1036
) 0.000022 0471571999 1039
0.0001 04/15/1999 1043
V1706166 0.00559 0.005000 111.8 % 80-120 04/15/1999 1047
903580-1 0.0001 0.0001 0.0000 A 0.0010 04/15/1999 1054
903580-1 V1706166 0.00480 0.005000 6.0001 94.0 % 75-125  04/15/1999 1058
V170616F 0.00982 0.010000 98.2 % 90-110  04/15/1999 1121
0.000024 04/15/1999 1124
V170616F 0.0102 0.010000 102.0 % 90-110  04/15/1999 1206
0.000027 0471571999 1209
0.00013 0471571999 1224
V1706166 0.00581 0.005000 116.2 % 80-120 04/15/1999 1228
903774-1 0.00038 0.00038 0.00000 A 0.00100  04/15/1999 1236
903774-1 V1706166 0.00500 0.005000 0.00038 92.4 % 75-125  04715/1999 1239
V170616F 0.0103 0.010000 103.0 % 90-110 0471571999 1251
0.000082 04/15/1999 1254
V170616F 0.0101 0.010000 101.0 % 90-110  04/15/1999 1336
0.000107 0471571999 1339
V170616F 0.0100 0.010000 100.0 % 90-110  04/15/1999 1343
0.00003 0471571999 1347
6.0001 0471571999 1406
903609-1 0.000047 0.00009 0.000043 A 0.001000 04/15/1999 1417
903609-1 V1706166 0.00513 0.005000 0.00009 100.8 % 75-125 04/15/1999 1421
V170616F 0.0100 0.010000 100.0 % 90-110 0471571999 1428
0.000102 04/15/1999 1432
V170616F 0.00985 0.010000 98.5 % 90-110  04/15/1999 1513
0.000009 04/15/1999 1517
V170616F 0.0100 0.010000 100.0 % 90-110 0471571999 1551
6.000026 04/15/1999 1555
0.00005 04/15/1999 1558
V170616G 0.00471 0.005000 94.2 % 80-120 04/15/1999 1602
902905-1 0.000125 0.000107 0.000018 A 0.001000 04/15/1999 1610
902905-1 V1706166 0.00530 0.005000 0.000107 103.9 % 75-125  04/15/1999 1613
V170616F 0.00980 0.010000 98.0 % 90-110 04/15/1999 1636
0.000041 04/15/1999 1640
V170616F 0.00901 0.010000 90.1 % 90-110  04/15/1999 1721
0.00005 04/15/1999 1725
V1706166 0.00480 0.005000 96.0 % 80-120 04/15/1999 1728
V170616F 0.00918 0.010000 91.8 % 90-110 0471571999 1732
0.000038

0471571999 1736

Qc

ccv
cce
Icv
ICcB
ccv

expressed represent the best judgment ot Core Laboratones. Cora Laboratones, however, makes no wafranty or representation, express or impiied, of any type, and ‘exprassly disciaims same as 1o the

Lab 1D Reagent QC Result QC Result True Value Orig. value Calc. Result * Limits Date Time
V170616C 2.05419 2.00 102.7 % 90-110 04/19/1999 1324
0.09098 0471971999 1327
Vv170616C 2.02167 2.00 101.1 % 90-110 04/19/1999 1449
0.05579 0471971999 1452
V170616C 1.99460 2.00 99.7 % 90-110 04(19/1999 1514
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* %=% REC, R=RPD, A=ABS Diff., D=% Diff.

The analytical rasuits, opiruons or interpretations contained i this reort are Dased upon information and Material supplied by the client for whose exclusive and conhdentiat use thrs report has been made. The analytical resuits, opinions or interprata tions

proper or

ol

any o, gas, coal of other mineral, property, weil or sand in connection with wiich such report is used or relied upon for By reason whatsoever, This report shall not be reproduced. in whole or in part, without the written approval of Core Laboratories.
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CORE LABORATORIES

Job Number.: 903675

QUALITY

CONTROL

RESULTS

Report Date.: 04/23/99

Qc Lab ID

Reagent

QC Resutt

C Result

True Value

Calc. Result

*  Limits

Date

Time

Orig. Value
ccs 0.06511 0471971999 1517
cecv V170616C 2.01009 2.00 100.5 % 90-110 04/19/1999 1541
ccs 0.05697 04/19/1999 1544
PB 0.00148 0471971999 1548
LCS 1CPSPK99 0.43457 0.5000 86.9 % 80-120 04/19/1999 1551
MD 903804-5 0.00477 0.03192 0.02715 A 0.05000 0471971999 1556
MS 903804-5  ICPSPK99 0.43394 0.5000 0.03192 80.4 % 75-125 04/19/1999 1559
cev V170616C 1.89356 2.00 94.7 % 90-110 04/19/1999 1614
cce 0.06385 04/1971999 1617

QaC Lab ID

Reagent

QC Result

QC Result

Calc. Result

True Value orig. Value *  Limits Date Time
ISB V170616D 0.96117 1.00 96.1 % 80-120 04/14/1999 1457
ccv V170616C 2.03415 2.00 101.7 % 90-110 0471471999 1505
ccB 0.00126 04/14/1999 1509
ISB v170616D 0.92438 1.00 92.4 % 80-120 0471471999 1606
ccv V170616C 1.96033 2.00 98.0 % 90-110 04/714/1999 1614
cce -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 0.00733 0.00481 A 0.01000 0471471999 1642
MS 903804-5  ICPSPK99 0.53661 0.5000 0.00733 105.9 % 75-125 0471471999 1647
ccv V170616C 1.99395 2.00 99.7 %  90-110  04/14/1999 1709
ccs 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
is8 V170616D 0.92428 1.00 92.4 % 80-120 0471471999 1827
ccv V170616C 2.03971 2.00 102.0 % 90-110 04/14/1999 1833
ccs 0.00202 04/14/1999 1838

Qc Lab ID Reagent QC Result QC Result True Value Oorig. Value Calc. Result * Limits Date Time
ccv V170616C 19.74876 20.00 98.7 % 90-110 0471471999 1505
cce 0.044633 06716/1999 1509
ccy V170616C 19.09852 20.00 95.5 % 90-110  04/14/1999 1614
cce 0.11576 : 046/164/1999 1619
P8 0.20935 04/14/1999 1628
LCS ICPSPK99 51.10098 50.000 102.2 % 80-120 0471471999 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 0471671999 1647
ccv V170616C 19.00492 20.00 95.0 % 90-110  04/14/1999 1709
cce -0.02955 04/14/1999 1714
ccv vV170616C 18.70689 20.00 93.5 % 90-110  04/14/1999 1746
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expresged rapresent the best judgment of Core Laboratories. Core Laboratories, however, makes no wamanty or representation, express or implied. of any type, and expressly disclaims same as to the

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

The anatical results, opinions or Interpratations contained in this report are based upon information and matenal supphed by the client for whose exciusive and confidential usa this raport has been mads. The enalytical results, opinions of interpreta tuns

proper o

of

any od, gas, cO31 OF other MIneTal, PIoperty, Wedl Of 3aNnd in CoNNBCIIoR With WICh SuCh repon 1s usEG OF Telied UPON for ANy reason whatsoever, THis T8POT Shall not e repFoTuCed, In whola of In part, Without the written approval of Core Laboratones.




CO LAB | CORE LABORATORIES

QUALITY CONTROL RESULTS
Job Number.: 903675 Report Date.: 04/23/99

QC Lab ID Reagent QC Result QC Result True Value Orig. value Calc. Result * tLimits Date Time
“ces 0.04926 - 0471471999 1750
ccv V170616C 19.60098 20.00 98.0 %  90-110 0471471999 1833
cce 0.02955

04/14/1999 1838

QC Lab 1D Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date Time
CAL 1CPCALBLK -0.01392 0.00 0471571999 1020
CAL ICPCALSTD 3.84269 4.00 04/15/1999 1042
cy V170616C 1.96371 2.00 98.2 % 90-110  04/15/1999 1051
1c8 0.01284 04/15/1999 1059
PB 0.00374 04/15/1999 1118
LCS 1CPSPK99 0.53041: 0.5000 106.1 % 80-120 0471571999 1126
MD 903804-5 0.02230 0.03002 0.00772 A 0.02000 04/15/1999 1143
MS  903804-5 1CPSPK99 0.55062 0.5000 0.03002 104.1 % 75-125 0471571999 1151
cecv V170616C 2.066 2.00 103.3 % 90-110 04/15/1999 1253
ccB 0.0314

04/15/1999 1301

Qc Lab ID Reagent QC Result QC Result True Value orig. value Calc. Result * Limits Date Time
CAL {CPCALBLK -0.00142 0.00 04/21/1999 2225
CAL ICPCALSTD 1.64917 4.00 046/21/71999 2244
icv v170616C 2.06236 2.00 103.1 % 95-105 0472171999 2255
ic8 0.00719 0472171999 2303
PB -0.00703 0472171999 2323
LCS 1CPSPK99 0.52694 0.5000 105.4 % 80-120 0472171999 2331
MD 903979-5 -0.00177 0.01183 0.01360 A 0.01000 04/21/1999 2348
MS 903979-5  1CPSPK99 0.51494 0.5000 0.01183 100.6 % 75-125 0472171999 2356
ccv V170616C 2.02105 2.00 101.1 % 95-105 0472271999 0038
ccs 0.03598

04/22/1999 0046

Qc Lab ID Reagent QC Result QcC Result True Value Orig. Value Calc. Result * Limits Date Time
“1sB V1706160 1.00602 1.00 100.6 % 80-120 0471471999 1457
ccv V170616C 2.01905 2.00 101.0 % 90-110 04/14/1999 1505
CcCB 0.00429 04/14/1999 1509
1SB V170616D 0.96581 1.00 96.6 % 80-120 0471471999 1606
ccv "V170616C 1.97072 2.00 98.5 % 90-110 0471471999 1614
ccs 0.00230 : 04/164/1999 1619
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*  %<% REC, R=RPD, A=ABS Diff., D=% Diff.
The ansiytical resuits, opinions or Nterpretations contaned in this report are basad upon nformation and matenal supphied by the client for whose exclusive and confidential use this réport has besn made. The analytical resuits, opinions or interpreta tions
axprassed raprasant tha best judgment of Core Labaratones. Care Laboratonas. however, makes ng warranty oc renresentation, exoress or implied, of any type. and expressly disclaims same as to the ity, proper ions or of
any ok, §as, CO8 Of other Mminersl, RIODerty, wall ©F 33nG W CONMRCHON With Which BUCH TBROR is USed OF Telied UPON 10r ANy TBasOn whatsoever. This repct hatl ROt b8 reproducad, it whole OF in PErt, Withaut the written &ppcoval ot Cora Leboratories.
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Job Number.: 903675

QUALITY CONTROL

RESULTS

Report Date.: 04/23/99

Lab ID Reagent QC Result

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

0.00348 04/14/1999 1628

1CPSPK99 0.21497 0.2000 107.5 % 80-120 04/14/1999 1633

903804-5 0.02212 0.00939 0.01273 A 0.01000 04/14/1999 1642
903804-5  ICPSPK99 0.21485 0.2000 0.00939 102.7 % 75-125 04/14/1999 1647
) V170616C 1.98576 2.00 99.3 % 90-110 0471471999 1709
-0.00168 04/14/1999 1714

v170616C 1.96197 2.00 98.1 % 90-110 04/14/1999 1746

0.00107 04/14/1999 1750

V170616D 0.97787 1.00 97.8 % 80-120 04/14/1999 1827

V170616C 2.03332 2.00 101.7 % 90-110 04/14/1999 1833

0.00352 04/14/1999 1838

Lab ID Reagent Qc

Result

QC Result True Value Orig. value Calc. Result * Limits Date  Time

V170616C 2.14507 2.00 107.3 % 90-110  04/19/1999 1232

0.01013 04/19/1999 1235

0.81863 04/19/1999 1246

1CPSPK99 49.21278 50.000 98.4 % 80-120 0671971999 1249

903804-5 0.83620 0.87708 0.04088 A 0.50000  04/19/1999 1256
903804-5  ICPSPK99 53.03534 50.000 0.87708 104.3 % 75-125 04/19/1999 1259
V170616C 1.94371 2.00 97.2 % 90-110 0471971999 1324

0.00979 0471971999 1327

V170616C 1.81667 2.00 90.8 % 90-110  04/19/1999 1404

0.02838 04/19/1999 1408

Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date Time
1CPCALBLK 0.02229 0.00 0471571999 1020
ICPCALSTD 3.10299 4.00 04/15/1999 1033
V170616C 2.07268 2.00 103.6 % 90-110 0471571999 1051
0.00567 04/15/1999 1059
-0.00610 0471571999 1118
[CPSPK99 0.54493 0.5000 109.0 . % 80-120 04/15/1999 1126
903804-5 -0.01009 -0.01395 0.00386 A 0.02000 04/15/1999 1143
903804-5  ICPSPK99 0.56159 0.5000 -0.01395 115.1 % 75-125  04/15/1999 1151
V170616C 2.135 2.00 106.8 % 90-110 0471571999 1253
-0.0078 0471571999 1301
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expressed repcesant the best udgment ol Core Laboratories. Core Laboratones, however. makes no warranty Of representation, axpress or implied, of any type, and expressly disclaims same as to the

¥*

%=% REC, R=RPD, A=ABS Diff., D=% Diff.

The analytical results, Opinions or interpratations contained in this report are based upon mformation and matsrial supplied by the client. for whose exciusive and confidential use this report nas baen made. The analytical results, opinions or interpreta tions.

ity. proper or

of

any oil, gas, coal or other runaral, property, well OF 8and in connection with which Such repont is Used or rehied LPON for any reason whatsoaver. This report shall not ba reproduced, N whole OF in part, without the written approval of Core Laboralories.
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QUALITY CONTROL

RESULTS

Report Date.: 04/23/99

Qc Lab ID Reagent QC Result QC Result True Value Orig. value Calc. Result * Limits Date Time
CAL ICPCALBLK -0.00190 0.00 04/15/1999 1020
CAL ICPCALSTD 0.10869 1.00 04/15/1999 1039
IcV V170616C 2.02169 2.00 101.1 % 90-110 04/15/1999 1051
1CB 0.01175 04/15/1999 1059
1SB V170616D 0.55153 0.50 110.3 % 80-120 04/15/1999 1107
PB 0.04068 0471571999 1118
LCS ICPSPK99 0.58499 0.5000 117.0 % 80-120 04/15/1999 1126
MD 903804-5 0.01808 0.02169 0.00361 A 0.05000 0471571999 1143
MS 903804-5 ICPSPK99 0.61211 0.5000 0.02169 118.1 % 75-125 04/15/1999 1151
1SB V170616D 0.55877 0.50 111.8 % 80-120 0471571999 1239
ccv V170616C 2.107 2.00 105.3 % 90-110 04/15/1999 1253
CCB 0.0262 0471571999 1301

Qc Lab ID Reagent QC Result QC Result True Value Orig. value Calc. Result * Limits Date Time
1s8 V170616D 1.02761 1.00 102.8 % 80-120 04/14/1999 1457
ccv V170616C 2.02379 2.00 101.2 % 90-110 04/14/1999 1505
ccB 0.00098 0471471999 1509
1SB V1706160 0.97643 1.00 97.6 % 80-120 04/14/1999 1606
cev Vv170616C 1.95226 2.00 97.6 % 90-110 04/14/1999 1614
ccs 0.00294 04/14/1999 1619
PB -0.00145 04/14/1999 1628
LCS 1CPSPK99 0.52434 0.5000 1064.9 % 80-120 04/14/1999 1633
MD 903804-5 0.00772 0.00818 0.00046 A 0.01000 04/14/1999 1642
MS 903804-5 ICPSPK99 0.53215 0.5000 0.00818 104.8 % 75-125 04/14/1999 1647
cev v170616C 1.96263 2.00 98.1 % 90-110 0471471999 1709
ccB -0.00148 0471471999 1714
ccv V170616C 1.94490 2.00 97.2 % 90-110 04/14/1999 1746
CCB 0.00243 04/14/1999 1750
1SB V170616D 0.98268 1.00 98.3 % 80-120 0471471999 1827
ccv V170616C 2.02092 2.00 101.0 % 90-110 04/14/1999 1833
CCB -0.00145 0471471999 1838
Page 25

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

The anatyticai resuits, opinions or interpretations contained in this report are based upon information ana matenat supplied by the client for whose exclusive end confidential use this report has been mads. The analyical resuits, opinions or mterpreta tions

expressed represent the best judgment of Core Laboratones. Core Laboratories. howaver, makas 1o warranty or representation, exprass of implied, of any type, and exprassly disctaims same as to the

ity, proper ions or

of

any oil, gas, coal or other mineral, property, weil or 3and in connection with which 8uch report is used or relrad Lpon for eny reason whatsoever. This report shatl not be feproduced, in whote of in part, without the written approval of Core Laboratones.
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Job Number.: 903675

QUALITY

CONTROL

RESULTS

Report Date.: 04/23/99

QC Type

Description

Reag. Code

Dilution Factor

Date Time

Analyst...: rm

Parameter/Test Description

QC Result QC Result True Value Orig. value Calc. Result * Limits
Acenaphthene ND
Acenaphthylene ND
Anthracene ND
8enzo(b)fluoranthene ND
Benzo(k)fluoranthene ND
Benzo(a)anthracene ND
Benzo(a)pyrene ND
Benzo(ghi)perylene ND
Chrysene ND
Dibenzo(a,h)anthracene ND
Fluoranthene ND
Fluorene ND
Indeno(1,2,3-cd)pyrene ND
Naphthalene ND
Phenanthrene ND
Pyrene ND

Parameter/Test Description

QC Result QC Result True Value orig. Value Calc. Result * Limits
Acenaphthene 302.8 1000.000000 30.3 % 20-150
Acenaphthylene 513.56 1000.000000 51.4 % 20-150
Anthracene 517.9 1002.000000 51.7 % 20-150
Benzo(b)fluoranthene 380.7 500.000000 76.1 % 20-150
Benzo(k)fluoranthene 400.3 500.000000 80.1 %» 20-150
Benzo(a)anthracene 406.3 500.000000 81.3 % 20-150
Benzo(a)pyrene 341.0 500.000000 68.2 % 20-150
Benzo(ghi)perylene 407.7 500.000000 81.5 % 20-150
Chrysene 421.7 500.000000 84.3 % 20-150
Dibenzo(a,h)anthracene 415.9 500.000000 83.2 % 20-150
Fluoranthene 398.3 500.000000 79.7 % 20-150
Fluorene 385.1 1000.000000 38.5 % 20-150
Indeno(1,2,3-cd)pyrene 374.9 500.000000 75.0 % 20-150
Naphthalene 349.4 1000.000000 34.9 % 20-150
Phenanthrene 288.2 502.500000 57.4 % 20-150
Pyrene 388.6 500.000000 77.7 % 20-150

Parameter/Test Description

QC Result

QC Result

True Value Orig. Vvalue Calc. Resuit * Limits
Acenaphthene 209.4 1000.000000 ND 20.9 % 20-150
Acenaphthylene 327.54 1000.000000 ND 32.8 % 20-150
Anthracene 449.4 1002.000000 ND 4.9 % 20-150
Benzo(b)fluoranthene 353.0 500.000000 ND 70.6 % 20-150
Benzo(k)fluoranthene 376.7 500.000000 5.3 74.3 % 20-150
Benzo(a)anthracene 373.4 500.000000 23.5 70.0 % 20-150
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expressad represent the best judgment of Core Laboratories. Cora Laboralones, Nowever, makes no warranty or represantation, express or implisd, of any type, and exprassly disclaims same as to the

%=% REC, R=RPD, A=ABS Diff., D=% Diff.

The natytical resulls, opinions of interpretations contamed in this report are based upon INformation and matenal supplied by the client for whose exclusive and confidential use this repont has been made. The analytical results, opinIons or Interpreta tions

ity, proper

or

of

any oil, gas, coal Of Other mineral. property. weil Of 3and in connaction with which such report is used or relied upon for any reason whatsoever. This report shall ROt be reproduced, in wholg or in part, without the written approval of Core Laboratones.
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CORE LABORATORIES

Job Number.: 903675

QUALITY

CONTROL RESULTS

Report Date.: 04/23/99

QC Type

Description

Reag. Code Lab ID

Dilution Factor

Date Time

Parameter/Test Description

QC Result QC Result True Value orig. value Calc. Result * Limits
Benzo(a)pyrene 376.8 500.000000 21.4 71 % 20-150
Benzo(ghi)perylene 385.6 500.000000 20.2 73.1 % 20-150
Chrysene 390.7 500.000000 17.6 74.6 % 20-150
Dibenzo(a,h)anthracene 388.5 500.000000 ND 7.7 % 20-150
Fluoranthene 348.6 500.000000 ND 69.7 % 20-150
Fluorene 279.2 1600.000000 ND 27.9 % 20-150
Indeno(1,2,3-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

Parameter/Test Description

QC Result

QC Result

Orig. Value

Calc. Result *

True Value 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

Benzo(b) fluoranthene 406.3 353.0 500.000000 ND 81.3 % 20-150
14.0 R 30

Benzo(k)fluoranthene 435.7 376.7 500.000000 5.3 86.1 % 20-150
14.5 R 30

Benzo(a)anthracene 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

Benzo(ghi)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

Dibenzo(a,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

Indeno(1,2,3-cd)pyrene 4491 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
21.4 R 30

Phenanthrene 320.7 261.1 502.500000 ND 63.8 % 20-150
28.3 R 30

Pyrene 446.3 353.4 500.000000 26.8 83.9 % 20-150
23.2 R 30
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expressed represent the best judggment of Core Laboratories. Core Laboratones. howaver, makes no wasranty OF representation, express of implied, of any type, and expressly disciaims same 25 to the

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

The anaiytical results, opinions or interbretations contained in this repor are based upon miormation and material supplied by the chent for whoss exclusive ana confidential use this repont has been made. Tha analytical results, opinions or interpreta tions
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any il gas. COB! or other mineral, propery, wall or 5200 in CONNBCHION with wiich such report s used of relied upPoN lor 8ny reason whatsoever. This report shall Nt b# reproduced, in whole of In part, without the writien approvai ot Core Laboratories.
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CORE LABORATORIES

Job Number.: 903675

QUALITY

CONTROL RESULTS

Report Date.: 04/23/99

QC Type Description Reag. Code Lab 1D Dilution Factor Date Time
Test Method........: EPA 82608 Batch......vevvu.et 38203 Analyst...: weh
Method Description.: Volatile Organic Compounds UnitSe.veeecancenat ug/L

QC Resuit

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

Parameter/Test Description
Benzene ND
Ethylbenzene ND
Toluene ND
Xylenes (total) ND

Parameter/Test Description

QC Result QC Result True Value orig. Value Calc. Result * Limits
Benzene 52.06 50 1064.1 % 67-130
Toluene 52.21 50 104.4 % 75-114

Parameter/Test Description

QC Result

QC Result

True Value orig. Value Calc. Result * Limits
Benzene 52.05 50 ND 104.1 % 67-130
Toluene 51.97 50 ND 103.9 % 75-114

Parameter/Test Description

QC Result

QC Result True Value Orig. Value Calc. Result * Limits
Benzene 52.10 52.05 50 ND 106.2 % 67-130
0.1 R 30
Toluene 52.06 51.97 50 ND 104.1 % 75-114
0.2 R 30
Test Method........ : EPA 82608 Batch.e..vevvencn.e: 38293 Analyst...: weh
Method Description.: Volatile Organic Compounds UnitS.seenseenaaast ug/L

Parameter/Test Description

QC Result

QC Result

expressed reprasent the best judgment of Core Laboratones. Core Laboratones, however, makes no warranty or representation. express or impiied, of any type, and exprassly disclaims same as (o the

True Value Orig. Value Calc. Resutt * Limits
Benzene ND ; N
Ethylbenzene ND
Toluene ND
Xylenes (total) ND
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* %=% REC, R=RPD, A=ABS Diff., D=% Diff.

The anatytical results, opimons o interpratations contained in this report are based upon formation and matenal supplied by the chent for whose exclusive ana confidential usa this report has been made. The analytical results, opinions or interpreta tions
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CO LAB CORE LABORATORIES

QUALITY CONTROL RESULTS
Job Number.: 903675 Report Date.: 04/23/99

QC Type Description Reag. Code Lab 1D Dilution Factor Date Time

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits
Benzene 51.49 _ 50 103.0 % 67-130
Toluene 51.18 50 102.4 % 75-114

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits
Benzene , 50.24 50 ND 100.5 % 67-130
Toluene 49.71 50 ND 99.4 % 75-114

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits
Benzene 49.67 50.2¢4 50 ND 99.3 % 67-130
1.1 R 30
Toluene ) 49.66 49.71 50 ND 99.3 % 75-114
: 0.1 R 30
Test Method........: EPA 8240B Batch.............: 38382 Analyst...: weh
Method Description.: Volatile Organic Compounds Units.....oooeeo.a2 ug/l

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits
Benzene ND -
Ethylbenzene ND
Toluene ND
Xylenes (total) ND

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits
Benzene 50.54 50 101.1 % 67-130
Toluene . 50.19 50 100.4 % 75-114

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

Benzene 51.06 50 ND 102.1 % 67-130

Toluene 50.31 50 ND 100.6 % 75-14
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* %=% REC, R=RPD, A=ABS Diff., D=% Diff.
The analytical results. opinions or interpretations contained in this report are based upon information and matenal supphed by the client for whose exciusive and confidential use this report has besn made. The analytical results. opinions Or INtarpreta tions

expressad reprasent the Dest judgment of Core Laboratones. Core Laboratones. however, makes no warranty oF repressntation, express or imphed, of any type, and expressly disclaims same as {0 the ity. proper or of

any oil, gas. coal or other mineral, property, well Or 3and in conneaction with which such raport is used of relied upon for any reason whatsoever. This report shall not be reproduced, in whole or in part, without the written approval of Core Laborataries.




RELAB CORE LABORATORIES

QUALITY CONTROL RESULTS
Job Number.: 903675 Report Date.: 04/23/99

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

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits
Benzene 50.73 51.06 50 ND 101.5 -% 67-130
0.6 R 30
Totuene 50.25 50.31 50 ND 100.5 % 75-114
i 0.1 R 30
Test Method........ : EPA 8260B BatCh.vuuesecaannn 1 38463 Analyst...: weh
Method Description.: Volatile Organic Compounds V] 1 - s ug/L .

Parameter/Test Description QC Result QC Result True Value orig. Value Calc. Result * Limits
Benzene ’ ND -
Ethylbenzene ND
Toluene ND
Xylenes (total) ND

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits
Benzene 50.85 50 101.7 -% 67-130
Toluene 49.99 50 100.0 % 75-114

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

Benzene 50.89 50 ND 101.8 -i 67-130
Toluene 50.05 50 ND 100.1 - % 75-114

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

Benzene 50.82 50.89 50 ND 101.6 _i 67-130
0.1 R 30
Toluene 49.78 50.05 50 ND 99.6 % 75-114
0.5 R 30
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* %=% REC, R=RPD, A=ABS Diff., D=% Diff.
Tha anatytical 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 resuits. opinions or interpreta tions

sxprassed represent the best judgment of Core Laboratones. Core Laboratories, however, makes no warranty or representation, express ot implied, of any type, and expressly disciaims same as ta the 4y proper or of

any oil, gas, coal or other minaral. property, well or sand in connaction with which Such report is used or relisd upon for any reason whatsoever. This repon shal not be reproduced, in whole or in part. without the written approvat of Core Laboratones,




RELAB CORE LABORATORIES

SURROGATE RECOVERIES REPORT
Job Number.: 903675 Report Date.: 04/23/99

1,2-Dichloroethane-dé4 (surrogate) ug/L
Lab ID Matrix QC Type Dilution Result True Vatue 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 0471371999 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 0471371999 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

BFB (Surrogate) ' ug/L

Lab ID Matrix QC Type Dilution 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 0471371999 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 0471371999 1302
903727-1 200 49.86 50.00 99.7 85-115 0471371999 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 0471371999 1959

Toluene-d8 ug/L
Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time
M8 51.06 50.00 102.1 85-112 0471371999 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 0471371999 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 0471371999 1129
903709-5 50.89 50.00 101.8 85-112 0471371999 1200
903709-5 MS 50.22 50.00 100.4 85-112 0471371999 1231
903709-5 MSD 50.16 50.00 100.3 85-112 0471371999 1302
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The analytical results, opinions or interpretations contained in this report are based uUPoN information and matenal suppied by the client for whose exciusive and confidential use this repon has been made. The analytical resuits. opinions or interprets tions
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RELAB

CORE LABORATORIES

Job Number.: 903675

SURROGATE RECOVERTIES

REPORT

Report Date.: 04/23/99

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 04/137/1999 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
Method............: Volatile Organic Compounds Batch......ce..a..: 38293
Method Code.......: 8260V1 Analyst.........aat weh
1,2-Dichloroethane-d4 (surrogate) ug/t
Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date  Time
MB 48.75 50.00 97.5 76-120 0471471999 0912
903224-1 49.7M 50.00 99.4 76-120 04/14/1999 0943
903224-2 50.19 50.00 100.4 76-120 0471471999 1015
LCS 50.16 50.00 100.3 76-120 0471471999 1046
903776-2 50.37 50.00 100.7 76-120 06/1471999 1117
903776-1 50.21 50.00 100.4 76-120 06/1471999 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 04/1471999 1250
903774-1 200 49.57 50.00 99.1 76-120 0471471999 1321
903675-5 49.75 50.00 99.5 76-120 0471471999 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 0471471999 1619
BFB (Surrogate) ug/L
Lab ID Matrix QCc Type Dilution Result True Value Percent Recovery Limits Flag Date Time
M8 52.18 50.00 104.4 85-115 06/16/1999 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 0471471999 1015
Lcs 49.04 50.00 98.1 85-115 04/14/1999 1046
903776-2 50.15 50.00 100.3 85-115 0471471999 1117
903776-1 49.76 50.00 99.5 85-115 0471471999 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 0471471999 1321
903675-5 50.21 50.00 100.4 85-115 0471471999 1352
903831-2 5 49.83 '50.00 99.7 85-115 0471471999 1548
903840-1 5 51.80 50.00 103.6 85-115 0471471999 1619
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The enalytical results. opinions or interpretations contained in this report are based upon information and material supplied by the cliant for whose exciusive and confidential usa this report has been mads. The analytical results, gpinions or interpreta tions
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' RELAB

CORE LABORATORIES

SURROGATE

Job Number.: 903675

RECOVERTIES

REP.ORT

Report Date.: 04/23/99

Toluene-d8 ug/L
Lab ID Matrix QC Type Dilution Resutt 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 0471471999 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 0471471999 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.....coveenst Volatile Organic Compounds BatCh.vceveaonecns : 38382
Method Code.......: 8260V1 Analyst...........: vieh
1,2-Dichloroethane-d4 (surrogate) ug/t ’
Lab ID Matrix QC Type Dilution Result True Value  Percent Recovery Limits Flag Date  Time
MB 50.00 50.00 100.0 76-120 0471571999 1222
LCs 49.50 50.00 99.0 76-120 0471571999 1254
903835-1 50.26 50.00 100.5 76-120 0471571999 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 0471571999 1427
903845-1 200 49.13 50.00 98.3 76-120 0471571999 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 0471571999 1849
903713-1 MSD 10 48.98 50.00 98.0 76-120 04/15/1999 1920
BFB (Surrogate) ug/L
Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time
MB 51.88 50.00 103.8 85-115 0471571999 1222
LCS 50.97 50.00 101.9 85-115 0471571999 1254
903835-1 50.36 50.00 100.7 85-115 0471571999 1325
903835-2 50.57 50.00 101.1 85-115 0471571999 1356
903675-4 50.45 50.00 100.9 85-115 0471571999 1427
903845-1 200 51.26 50.00 102.5 85-115 0471571999 1535
903713-1 10 49.34 50.00 98.7 85-115 0471571999 1818
903713-1 MS 10 49.47 50.00 98.9 85-115 0471571999 1849
903713-1 MSD 10 49.67 50.00 99.3 85-115 0471571999 1920
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The anaiytical results, opmnions or interpretations contained in this report are based upon information and matenal suppiied by the client for whose exclusive end conlidential use this report has been made. The analytical results. opinions or interpreta tions.
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((Rfi8

CORE LABORATORIES

Job Number.: 903675

SURROGATE

RECOVERTIES

REPORT
Report Date.: 04/23/99

Toluene-d8 ug/L
Lab ID Matrix QC Type Dilution 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 0471571999 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 0471571999 1920
Method............: Volatile Organic Compounds Batch.....cvoeeneas 38463
Method Code.......: B826TCL Analyst...........2 weh
1,2-Dichloroethane-d4 (surrogate) ug/L
Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time
MB 49.81 50.00 99.6 76-120 04/16/1999 0944
Lcs 48.461 50.00 96.8 76-120 0471671999 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 06/16/1999 1801
BFB (Surrogate) ug/L
Lab ID Matrix QC Type Dilution 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 0471671999 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 04/716/1999 1425
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The analytical results, opinions or interpretations contained m this report are based UPON INformation ank material supplied by the client tor whosa exclusive and confidential use this report has been made. The analytical resuits. opINions or interpreta tions.
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CORE LABORATORIES

SURROGATE
Job Number.: 903675

RECOVERTIES

REPORT
Report Date.: 04/23/99

BFB (Surrogate) ug/L
Lab ID Matrix QC Type Dilution 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

Toluene-d8 ug/L
Lab ID Matrix QC Type Dilution 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............: Polynuclear Aromatic Hydrocarbons-HPLC Batch.....ooovau.at 38632
Method Code.......: 8310 Analyst...........: rm

1-Fluoronaphthalene ug/L
Lab ID Matrix QC Type Dilution 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 0471571999 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 0471571999 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 ansiynhcal results, opinions o interpretations contained in this report are based upon information and material supplisd dy the client for whase exciusive and confidential use this report has been made. The analytical resuits. opinions or interprata tions

expros3ed represent the best judgmaent of Core Laboratories. Core Laboratones, however. makes no warranty or representation, express or implied. of any type. and expressly disclaims same as 1o the
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any od, g8S, coal or othar mineral, property, well Of sand in CoNNACtion with which such report is used or relied upon for any reason whatsoever. This report shall not be reproduced, in whoie or in part, without the written approval of Cors Laboratories.




RELAB CORE LABORATORIES

SURROGATE RECOVERIES REPORT

Job Number.: 903675 Report Date.: 04/23/99

Terphenyl-d14 ' ug/L
Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time
MB 161.6 200 81 30-150 04/15/1999 1533
Lcs 177.14 200 89 30-150 06/15/1999 1611
903663-1 236.8 200 118 30-150 04/15/1999 1648
903663-1 MS 182.2 200 91 30-150 0471571999 1725
903663-1 MSD 193.1 200 97 30-150 04/15/1999 1803
903663-2 176.5 200 - 88 30-150 04/15/1999 1840
903664-1 296.2 200 148 30-150 04/15/1999 1917
903675-2 161.4 200 81 30-150 04/15/1999 2141
903675-3 152.9 200 76 30-150 04/15/71999 2219
903675-4 266.3 200 133 30-150 0471571999 2256

Page 36

The anaiytcal results. opinions or interpretations contaned in this #8pOrt ere based upon information and material suppiied by the ctiant for whose exciusive and contidantial use this report has been made. The analytical results. opinions or interpreta tions

expressad represent the best judgment of Core Laboratories. Core Laboratongs. however, makes no warranty o repressntation, express or implied, of any typs. and expressiy disclams same as 10 the

proper iona or profil ot
any o, gas, coal or other mineral, property, well or sand in CONNECHION with Which SUCH 18OV is USeD of reted upon {or any rezson whatsoever. This report shall not b reproduced. in whoie o 1N PAr. without the written approval of Core Laboratories,
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Co LAB | CORE LABORATDR‘ES ‘

QUALITY ASSURANCE FOOTER

METHOD REFERENCES

(1) EPA SW-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 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, 1992

(6) EPA 600/4-89-001, Short-term Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to Fresh
Water Organisms :

(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 ihe results. Unless otherwise indicated,

the data in this report are within the limits of uncertainty as specified in tne referenced method. Quality zoatrol
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. Ali data
reported on an "“as received" basis unless otherwise indicated. Data reported in the Qh report may be lower than sampie data
due to dilution of samples into the calibration range of the analysis. Sample concentrations for solid samples are calculated
on an as receiveri (wet) basis. Unless otherwise indicated, volatiles by gas chromatography (GC) are reported tcom a single
column. Volatiles analyses by GC on low level soil extractions are conducted at room temperature.

FLAGS, FOOTNOTES, AND ABBREVIATIONS (as needed)

Not anaiyvzed N.I.

NA = = Not Ignitable

N/A = Not applicable S.1. = sustains Ignition

ugf/L = Micrograms per liter I(NS) = Ignites, but does not Sustain Ignition

mg/L = Milligrams per Lliter RPD - = Relative Percent Difference

ND . = Not detected at a value greater than the reporting limit

NC = Not calculable due to values lower than the detection limit

(a) = Surrogate recoveries were outside acceptable ranges due to matrix effects.

(b) = Surrogate recoveries were not calculated due to dilution of the sample below the detectable range for the surrogaia.

(c) = Matrix spike recoveries were outside acceptable ranges due tc matrix effects. . i

(d) = Relative Percent Difference (RPD) for duplicate analysis outside acceptance limits due to actual differences in
the sample matrix.

(e) = The Llimit listed for flammability indicates the upper limit for the test. Samples are not tested at temperatures
above 140 Fahrenheit since only samples which will sustain ignition at temperatures below 140 are considered
flammable.

() = Results for this hydrocarbon range did not match a typical hydrocarbon pattern. Results were quantified using 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 were quantified using a
gasoline standard, however, the hydrocarbon pattern did not match a gasoline pattern.

(h) = High dilution due to matrix effects

QC SAMPLE IDENTIFICATIONS SUBCONTRACTED LABORATORY LOCATIONS

MB = Method Blank S8 = Storage 8lank Core Laboratories: Aurora, Colorado *AU

RB = Reagent Blank S = Matrix Spike Casper, Wyoming *CA

1€8 = Initial Calibration Blan! MSD = Matrix Spike Duplicate Corpus Christi, Texas *CC

CCB = Continuing Calibration Blank MD = Matrix Ouplicate Edison, New Jersey *ED

Cs = Calibration Standard 8s = Blank Spike Houston, Texas (Env) *HE

IC8 = Initial Calibration $S = Surrogate Spike Houston, Texas (Pet) *HP

Verification LCS = Laboratory Control Indianapolis, Indiana *IN

CCV = Continuing Calibration Standard : Lake Charles, Louisiana *LC

Verification R RS = Reference Standard Long Beach, California *.B
Tampa, Florida *TP
Valparaiso, Indiana *VP
Aquatic Testing Laboratories:
Ventura, California *AT
2400 Cumkerland Drive
Rev. 24 /usr/matt/logs_yn_forrns/footer.wp 6/25/96 Valparalso, IN 46383

4 !




A W A B I BE BN B I BN B D IR ER OE B Em B ..,

\
|

L 4

Project Number.: 96000651
Customer.......: Marathon Oil Company

Project Description.: Marathon 0il Co., Midland, Tx

rpjsckl Job Sample Receipt Checklist Report v2
04/10/99
"Job Number.....: 903675 Location.: 57211 Customer Job ID.....: Job Check List Date.: 04/10/99

Project Manager..... : lpa

Contact.: Mr. Paul Peacock

Questions ?

(Y/N) Comments

Chain-of-Custody Present?..cceecccecsaceasnsaances Y
Custody seal on shipping container?.........cceuen N
...1f “yes", custody seal intact?.......... vasrees
Custody seals on samplé containers?.....cecaenuann N
...1f "yes", custody seal intact?.....cccvcicennnn
Samples chilled?. .. vviieiinieeeiinnnnnnncansnanas Y

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

Samples received intact (good condition)?......... N
Volatile samples acceptable? (no headspace)....... N
Correct containers used?......vvcivrennannncnnnnns Y
Adequate sample volume provided?.................. N
Samples preserved correctly?....eeeriinncreacanan N
Samples received within holding-time?............. N
Agreement between COC and sample labels?.......... Y
Additional .. ... i i i

COMMENES . e vevesrnnsesesasensesascssanrsnnnsnnanen

Sample Custodian Signature Wg‘ WW\

13.2

1 AMBER BOTTLE FOR SITE MW-3 BROKEN IN TRANSIT

LARGE AIR BUBBLES IN SAMPLES MW-3 & MW-5

250 mL's FOR pH, TDS, CHLORIDE, FLUORIDE, & CYANIDE

SAMPLES MW-1 & MW-4 HAD pH's OF 4 & 3 RESPECTIVELY FOR DIS METALS

pH OUT OF HOLD

Page 1




1219-S2g (2e2) *ed 0049-Ge2 (2€2)

£562-29¥ (612) xed 68€2-$9¥ (612)
€09y Ni ‘oserdEeA
8ALIQ) PUR1IOQUIND 00VZ

NI ‘osiesediza

11v2-682 (216) ¥ed £292-68¢ (215)

TVNIDIHO

6269-€85 (91€) xe4 926¢-€6S (91€)
£9902 ¥ Inyding
Aemsed sibeg sy9e

v 'sepsyd exe )

9291-992 (20€) ¥e3 1v.25-6€2 (208)

6819-228 (21£) xed v685-528 (2i€)
89Z9% Ni "sodeuenu)
PEBOY JBII0N 9242

NI ‘siodeusipy) [

S£02-€16 (01€) xed 1E02-EiS (01€)

9v9e-Ev6 (E10) xed 92£6-Cv6 (€12)

G024 X4 'UoisSnoy
peoy Aeisow 0128
(19d) X1 ‘uoIsnoy [

¥821-162 (e0€) xud 0821-162 (P0g)

e J
9v95-069 (E12) Xed vii-069 (ELL)
0p0LL X1 'uoisnoy @
8ALQ Aemod 01€9 &
(au3) x4 ‘vaisnoy )
<

021 1-266 (1) X2 ¥6OL-LE6 (b12)
€0826 WO "Wisyeuy

LEBBO I'N ‘uosip3 80VBL XL ‘Wsuyd sndiog 10928 AM Jedse) Qv9L-0L806 ) ‘uosie] #1008 02 "eldiy !
Aemyieg 101U0D UBIIRY YO eauq puetst eiped N €ELE 19048 8314 "M 02Y 102 UNS - oAy UOIBURUIM 'S OEL1Z eALQ Aueyteg "3 €004 fem Anny eueg ‘3 06zl
N ‘vomp3 X4 ‘gepyn sndiod O AM‘ssdeed O VO ‘vossey ’ou .EH.& mf <u~=__a..-=< a
. *
£ "ANVAWOD/AWYN 03INHd ELOY "ANVINOD/BWYN G3ININd @.nm&& Q% | ANvdfGOEIN 412
(4 » I
JUNLYNDIS JHNLYNDIS E@ L/ g
wva @ G3N3034 € 3iva A6 33030 ¢ 3iva N 77Tl ABOINPATIE
ELY 'ANYIWOQ/IWYN 03LNIHd INIL “ANVJNOO/BWYN G3LNINd :\iﬁ% % /[0 %&\\ vzﬁﬁﬁza a3.N8d m
G
“FUNLYNDIS 3UNLYNDIS @&. %* _ w JUNLYNOIS z
3iva ~ . kB UINSINONITEE € 31va A8 GIHGIONT3E ¢ vg . V.8 WIHSINONSY 1 | B
HIHLO mz_SOmﬁ SAVOOL ] SAVOS[]]  SHNOMZL[]  SHNOMBY T SHNOHYZ [7]  AVQ3IAVS ||  HONNOHYNHNLQ3HINOIY m
- ON TIgHIv ‘00HL3W INFWIHS DN/ —+ o272y 1N0) g
0hAGb Aith : O+ + 7Ty 1N el
[0
2 A
AAMANNAAL A Yooz | /i &GN
X ) g “ P 7-MIN
9 woglL g g-1 -l
.. 7) D 00| 2 Z-MW
Siae N P10 XX IXIXIXX X X2 RPN ok p b/ Sy I-| 1/
mZO_.—.=<0mzn_\ mv_md.s_um nu/V / V/é @ “Au3S3HS [ MINIVINGO wﬁ&ﬁ P AL it L7 NOIAINOS3Q TANVS ‘ON VS -
:V..W ) ﬁ ,m.“,\. m ON o&\/ X4 |WOMJ® PMWS\ nj~® X4
lﬂ\n’ { m \ ,,“ INOHd N\ -mm I\Nnm \V\m\ .Nv ‘INOHd
i \
(E=3
2 | o] 29LHL X1 PP A
m TO\NM w ‘01719 5= v@@ Od.w 'S53400V
g NOLLYWHOSNI DNITIIE B e B .
@ MCW_ “\:ﬁ. S\B\HM HIBNONNYN LO3r0Kd \/ % Pﬂg /\@f?@\,g ANVAINOO
. NOIVWHOINI L03rOdd - * : NOLLYWHO4NI HIWOLSND .

A &4546

ﬁ

{ENOENTONES WE NS IS Em BN

S ERE
amoumm m&pwzo 40 NIVHO

NS WO RO ' 4O = wm @%ﬁ




July 1999 Monitoring Event




((Rfraz

CORE

MCR

..'.
‘,.~ R

1999
LABORA*TQBAE?SBL '

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.

4 -

Les Amold
Laboratory Manager

The anaiytical resulls, opinions or interpretations contamed in this rapon are based upon mionmation and matenal suppiied By the client for whose exciusive and confidential use this report has been mace. The analytical results. Opwnions Of Nterpreta tions.

xpressed represent the besi puownm ©of Core Laboratones. Core Laboratones. howsver. Makes fO warranty or representation, express or imptied, of any type, and expressly disclaims same as to the ivity. Droper or of

any oit, gas. codl or other méneral, property. wetl or $3nd in CoNECtion with which such report is used or ratied UpoN (or any reason whatsoaver. This repon shall not be reproduced. in whole or in part, without 1he written approval of Core Laborsiories.




CO LAB . CORE LABORATORIES

e OMJ«Q 2/22[ 49

Signature Date

Name: Les Arnold 2400 Cumberland Drive
Valparaiso, IN 46383
Title: Laboratory Manager

PHONE: 219-464-2389
FAX..: 219-462-2953

The analytical results, opinions or interpretations Contained in this report are based upon information and material supplied by the ciient for whase exclusive and confidential use this report has been mace. The analytical resulls, opinions of interpreta tions.

expressad represent the best judgment of Core Laboratories. Core Leboratones, however, makes no warranty or representation, express or impiied. of eny type, 8nd expressly disclaims same 83 16 the i proper or of

any 0d, gas, CoaJ Or other MINErel, Property, well O 82Nnd i CONNECTION with which suCh repoOrt I3 LZeA O ralied LPON for any reason whatsoever. This report shall NOt be reproduced. in whole or in pant. without the written approval of Core Laboratories,




l CO LAB CORE LABORATORIES

Job Number.: 907997 Project Number.........: 96000703
Customer...: Marathon Oil Company LCustomer Project ID....: BERTHA BARBER
Attn.......: Mr. Paul Peacock Project Description....: MOC - Midland Groundwater
l 907997-1 MW-1 Water, 07/15/1999 13:00 0772071999 09:35
907997-2 MW-2 Water 07/15/1999 13:30 0772071999 09:35 '
907997-3 MW-3 i Water. 07/15/1999 14:00 07/20/1999 09:35
I 907997-4 MW-4 Water 07/15/1999 14:30 0772071999 09:35
907997-5 MH-_S Water 07/15/1999 15:00 07/20/1999 09:35
' Page 1
The analytical resuils, opinions o interpretations contained in this report are based upon information and material supphed by the chent for whose exclusive and confidential use this report has been mace. The aneiytical resuils, opinions of interpreta lions
l expressed rapresent the best judgment of Core Laboratories. Core Laboratones. however, Makes no warranty Of representation, express or imptied, of any type. and expressty disciaims same as (0 the L proper or of

vy ol, gas, cosl or other Mineral, property, well Or Sand in CONNECtion wilh which Such report is USed Or relied LPON for BNY reasOn whatsoever. This rePoR Shall NI be rErOAUCHL, in wWhole of N Darl. Without the written approval of Core Laboratories.



' CO LAB CORE LABORATORIES

LABORATORY TEST RESULTS
Job Number: 907997 Date: 07/27/99

Customer Sample ID: MW-1 Laboratory Sample ID: 907997-1
Date Sampled......: 07/15/1999 Date Received..... <.t 0772071999
Time Sampled......: 13:00 : Time Received..... o2 09:35

Sample Matrix.....: Water

EPA 8260B Volatile Organic Compounds

Benzene ND 500 ug/L 07/22/99 | rm
Ethylbenzene ND 500 ug/L 07/22/99|rm
Toluene ND 500 ug/L 07/22/99|rm
Xylenes (total) ND 1000 ug/L 07/22/99|rm

Page 2

The analynical resulls, opinions or interprelations contained in tvs report are Dasad upon information and matenal suppked By the client for whose exclusive and confidential use this report has been mada. The snatical resulls. opions or Interpreta tions

exprassed represent the best judgment of Core Laboraiones. Core Laboratones, however. makes NG warmanty of representsiion, axpress oc imphed. of any type. snd expressly disclanms same 2s to the ivity, praper or ot
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any od, gas. Cosl Or ther minersl, roperty, well Of 3and i ConNeCtion with which such report is used or reked UDON for any reason whatsoever. This report ghall NOL be reproduced. in whole of in parl. withoul tha written approval of Core Laboratories.
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CORE LABORATORIES

Job Number: 907997

LABORATORY

TEST

RESULTS
Date: 07/27/99

Customer Sample ID: MW-2

Date Sampled......: 07/15/1999
Time Sampled......: 13:30
Sample Matrix.....: Water

Laboratory Sample ID: 907997-2
Date Received....... : 07/20/1999
Time Received....... : 09:35

EPA 82608

Volatile Organic Compounds

Benzene
Ethylbenzene
Toluene

Xylenes (total)

s
<5
ND
ND

5 ug/L 07/22/99 |weh
5 ug/L 07/22/99|weh
5 ug/L 07/22/99 | weh
10 ug/L 07/22/99 | weh

Page 3

The analytical rasuits, opnions Of INterpretations containgd in this report are based upoN information anct matenal supphed by the client for whose exciusive and confidential use this report Ras been Made. The analytical resulls, opinions Of INterprets tions.

expressed represent the best judgment of Gore Laboratories. Core LabOratonies. however. makes no warranty or representation. express or imphed, of any type, and expressly disclaims same as (o the i Proper or of

any od. gas, COa Or othes Minaral, property, wall or $3nd in connection with which such report is usec or relied upch for any reason whatsoever. This report shatt not be reproduced, in whole or in part, without the written approval of Core Laboratories.




LABORATORY TEST RESULTS
Job Number: 907997 . Date: 07/27/99
Customer Sample ID: MW-3 Laboratory Sample ID: 907997-3
Date Sampled......: 07/15/19%99 Date Received.......: 07/20/1999
Time Sampled......: 14:00 Time Received....... : 09:35
Sample Matrix.....: Water
EPA 8260B Volatile Organic Compounds
Benzene “1<5 5 ug/L 07/22/99 | weh
Ethylbenzene ND 5 ug/L 07/22/99|weh
Toluene ND 5 ug/L 07/22/99|weh
Xylenes (total) ND 10 ug/L 07722799 | weh
' Page 4
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LABORATORY TEST RESULTS
Job Number: 907997 ' _ Date: 07/27/99
Customer Sample 1D: MW-4 Laboratory Sample ID: 907997-4
Date sampled...... : 0771571999 Date Received....... : 0772071999
Time Sampled......: 14:30 Time Received....... : 09:35
Sample Matrix.....: Water
EPA 8260B Volatile Organic Compounds
Benzene ' 43 5 ug/L 07/22/99 | weh
Ethylbenzene 28 5 ug/L 07/22/99 | weh
Toluene <5 5 ug/L 07/22/99|weh
Xylenes (total) <10 10 ug/L 07/22/99 | weh
' Page 5
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CORE LABORATORIES

LABORATORY

Job Number: 907997

TEST

RESULTS
Date: 07/27/99

Customer Sample ID: MW-5

Date Sampled......: 07/15/1999
Time Sampled......: 15:00
Sample Matrix..... : Water

Laboratory Sample ID: 907997-5

Date Received.......: 07/20/1999
Time Received.......: 09:35

EPA 8260B Volatile Organic Compounds

Benzene

Ethylbenzene
Toluene
Xylenes (total)

<5

470 20 ug/L 07/23/99 ! rm
43 5 ug/L 07/22/99 | weh

5 ug/L 07/22/99 |weh

10 10 ug/L 07/22/99 | weh

|l ER EE N BN N SR SR SN N SN SR ER SN SN SN SN S .

The analytical resulls. oﬁmormmumcomlimhlﬁsmmmmwinlmaﬁm and maierial supplied by the cllent for whose exciusive end confidential use this report mwm..mmwm;.w«mmnm
exoressed represont the best udgment of Core Laboratories. Cora Laboratories. howsver, makes no warranty or representation, express o implied. of any type, and expressly disciaims same as to the

ity. proper or of
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LABORATORIES

Job Number.: 907997

QUALITY

CONTROL

RESULTS

Report Date.: 07/27/99

Reag. Code Lab ID Dilution Factor Date Time
Test Method........: EPA 82608 Batch.v.ucevnnnnn. : 43684 Analyst...: weh
Method Description.: Volatile Organic Compounds Units........ : ug/lL

Parameter/Test Description

QC Result

QC Result

l QC Type Description

*

expressed represent the best judgment of Core Laboratories. Core Laboratorias, however, makes N0 warranty o r'wnum-li.on. express or implied, of 8Ny type, @) exprassly disciaims same as 10 the

%=% REC, R=RPD, A=ABS Diff., D=% Diff.

The analytical resuits, opinions or interpretations contained in this (@00 8re hased UDON iNformation and Metenal SUPPIET by the clent for WNOSE exciusive and contidential use this report has been made. The znalytical resulls, opinions or interreta tions

ity. proper L or

of

True Value orig. Value Calc. Result ~ * Limits
1,2,4-Trichlorobenzene ND
1,4-Dichlorobenzene ND
Trichlorofluoromethane ND
m&p-Xylenes ND
tertiary Butyl Alcohol ND
Isopropylbenzene ' ND
o-Xylene ND
1,2,4-Trimethylbenzene ND
Acrolein ND
Dichlorodifluoromethane ND
Dibromomethane ND
Bromobenzene ND
1,2,3-Trichloropropane ND
1,1,1,2-Tetrachloroethane ND
tert-Butyl methyl ether (MTBE) ND

l 1,2-Dibromo-3-ch\oropropane ND
Acrylonitrile ND
1,2-Dibromoethane (EDB) ND
2-Chloroethylvinyl ether ND
1,2-Dichlorobenzene ND
1,3-Dichlorobenzene ND
Acetone ND
Benzene ND
Bromodichloromethane ND

I Bromoform ND
Bromomethane ND
2-Butanone ND
Carbon disulfide ND
Carbon tetrachloride ND
Dibromochloromethane ND
Chlorobenzene ND
Chloroethane ND
Chloroform ND

I Chloromethane ND
1,1-Dichloroethane ND
1,2-Dichloroethane ND
1,1-Dichloroethene ND
trans-1,2-Dichloroethene ND
cis-1,2-Dichloroethene ND
1,2-Dichloropropane ND
cis-1,3-Dichioropropene ND
trans-1,3-Dichloropropene ND

l 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

' Page 7

any od. gas. coal or other mineral, property, well Of sand in CONNECIION with which such report is USEd Or reked UpoN for any reason whatsoever. This repon shall NOL be reproduced. in whole or In pan, withou! the written approval ot Corg Laboratorias.
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CORE LABORATORIES

Job Number.: 907997

QUALITY CONTROL RESULTS

Report Date.: 07/27/99

QC Type Description

Reag. Code Lab ID Dilution Factor Date Time

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

Parameter/Test Description

QC Result QC Result True Value Calc. Result *

Orig. Value Limits
Benzene 45.99 50 92.0 % 67-130
Chlorobenzene 47.76 50 95.5 % T4-116
1,1-Dichloroethene 41.16 50 82.3 % 51-141%
Toluene 47.23 50 94.5 % 75-114
Trichloroethene 46.68 50 93.4 % 72-114

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 % 7h4-116
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 % 72-114

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 % T4-116
1.3 R 30

1,1-Dichloroethene 40.57 40.27 50 ND 81.1 % 51-141
0.7 R 30

Totuene 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

Page 8

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

The anaiytical results, 0pinions or interpretations contgined in this report 8re basad uPon Mformation and materisl supphed by the cient for whose axciusive and confidential use this report has been made. The analybcal resuits, opinions of interprata tions

sxpressed repreaant the best pxigment of Core Laboratories. Corg Laboratories. Dowever, makes N0 waanty or representation, xpreas or implied, of 8ny type, and exprassly disclaims same a3 to the
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CORE LABORATORIES

Job Number.: 907997

QUALTITY

CONTROL

RESULTS

Report Date.: 07/27/99

Description Reag. Code Lab 1D Dilution Factor Date Time
Test Method........: EPA 8260B Batch..cveeeinnnaat 43697 Analyst...: rm
Method Description.: Volatile Organic Compounds UnitSeeeccnnnns o3 ug/l

o

axpressed represont the besi juagment of Core Laboraiones. Core LBDOratories, however, makes no warranty of repressntation, express or implied, of any typs, 8nd expressly disclaims same a3 10 the

%=% REC, R=RPD, A=ABS Diff., D=% Diff.

The anatyticat resuils. opmions or interpretations contsined in this repont are Dased upon information 8nd Materia! supplied by the client for whosa exclusive and confidential use this repor Ras been made. The snalytical fesuils, opinions of interpreta tions *

propet ions or of

Parameter/Test Description QC Result QC Result True Value  Orig. Value  Calc. Result * Limits
1,2,4-Trichlorobenzene ND
Acrolein ND
tert-Butyl methyl ether (MTBE) ND
1,1,1,2-Tetrachloroethane ND
2-Chloroethylvinyl ether ND
1,3-Dichlorobenzene ND
m&p-Xylenes ND
Trichlorofluoromethane ND
Acrylonitrile ND
Bromobenzene ND
o-Xylene ND
1,2,4-Trimethylbenzene ND
Isopropylbenzene ND
1.,2,3-Trichloropropane ND
1,4-Dichlorobenzene ND

IDibromomethane ND
Dichlorodifluoromethane ND
1,2-Dibromo-3-chloropropane ND
1,2-Dibromoethane (EDB) ND
1,2-Dichlorobenzene ND
Acetone ND
Benzene ND
Bromodichloromethane ND
Bromoform ND

l Bromomethane ND
2-Butanone ND
Carbon disulfide ND
Carbon tetrachloride ND
Dibromochloromethane ND
Chlorobenzene ND
Chloroethane ND
Chloroform ND
Chloromethane ND

' 1,1-Dichlorocethane ND
1,2-Dichloroethane ND
1,1-Dichloroethene ND
trans-1,2-Dichloroethene ND
cis-1,2-Dichloroethene ND
1,2-Dichloropropane ND
cis-1,3-Dichloropropene ND
trans-1,3-Dichloropropene ND
Ethylbenzene ND

l 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

l Page 9
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RELAB CORE LABORATORIES

QUALITY CONTROL RESULTS

Job Number.: 907997 Report Date.: 07/27/99

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

Parameter/Test Description QC Result QC Result True Value orig. Value Calc. Result * Limits
1,1,2-Trichloroethane ND
Trichloroethene ND
Vinyl acetate ND
Vinyl chloride ND
Xylenes (total) ND

Parameter/Test Description QC Result QC Resutt True Value Orig. value Calc. Result * Limits
Benzene 50.59 50 101.2 % 67-130
Chlorobenzene 53.32 50 106.6 % T4-116
1,1-Dichloroethene 43.32 50 . 86.6 % 51-141
Toluene 53.29 50 106.6 % 75-114
Trichloroethene 52.94 50 105.9 % T72-114

Parameter/Test Description QC Result QC Result True Value orig. Value Calc. Result

* Limits
Benzene 51.27 50 ND 102.5 % 67-130
l Chlorobenzene 52.98 50 ND 106.0 % T4-116
1,1-Dichloroethene 42.79 50 ND 85.6 %  51-141
Toluene 54.50 50 ND 109.0 %  75-114
l Trichloroethene 54.65 50 ND 109.3 % 72-114
I Parameter/Test Description 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 % T4-116
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
I Trichloroethene 52.26 54 .65 50 ND 106.5 % T72-114
. 4.5 R 30
I Page 10
*  %=% REC, R=RPD, A=ABS Diff., D=% Diff.
The anaiytical resulls, opinions Or interpretations conltained in this report are based upon information and material supplied by the client for whoss exclusive snd confidential use this repont has been made. The anaiytical results. opwions mhlmu‘ tons.
exprassed represent the best jsdgment of Core Laboratories. Core Laboratorias, however, makes No warranty Or representation, express or implied, of any typa, and expressly disclaims same as 10 the proper or of
any od, gas, coal Or othar MMNBMEl, Property, well Or 3an0 N CONNBCHION with which such report is used Or reiad LPON for any reason whatsoever. This report shall Not be reproduced, I whote of in part, without the wntten approval of Core Laboratories.
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CORE LABORATORIES

Job Number.: 907997

QUALITY

CONTROL RESULTS

Report Date.: 07/27/99

Qc Type Description Reag. Code Lab ID Dilution Factor Date Time
Test Method........: EPA 82608 BatCh.vceesnuseeas: 43784 Analyst...: rm
Method Description.: Volatile Organic Compounds UNitSecieececnanes : ug/L

*

xpressed represent the best judgment of Gore Leboratories, Core Laboratorias, however, makes no wamanty or represenistion. express or implied, of any type. and exprassly disciaims same s to the

%=% REC, R=RPD, A=ABS Diff., D=% Diff.

The analytical resuits, opinions Or interpretalions contsined in this report are based upon information and material supplied by the chient for whosa exciusive and confidential use this report has been made. The enalytical resuts, opinions of interprata tions:

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits
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
Trichlorofluoromethane 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
I Dichlorodifluoromethane ND
1,2,4-Trimethylbenzene ND
Isopropylbenzene ND
Acrolein ND
I 1,2,4-Trichlorobenzene ND
Acetone ND
Benzene ND
Bromodichloromethane ND
Bromoform ND
I Bromomethane ND
2-Butanone ND
Carbon disulfide ND
Carbon tetrachloride ND
l Dibromochloromethane ND
Chlorobenzene ND
Chloroethane ND
Chloroform ND
Chloromethane ND
1,1-Dichloroethane ND
1,2-Dichloroethane ND
1,1-Dichloroethene ND
trans-1,2-Dichloroethene ND
I 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

I ) Page 11
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CORE LABORATORIES

Job Number.: 907997

QUALITY

CONTROL

RESULTS

Report Date.: 07/27/99

QC Type Description

Reag. Code

Lab 1D Dilution Factor Date Time

Parameter/Test Description

QC Result

QC Result

True Value

'
|
'
.
|
I

Orig. Value Calc. Result * Limits
1,2-Trichloroethane ND
r1chloroethene ND
inyl acetate ND
Vinyt chloride ND
ND

IXylenes (total)

IB Parameter/Test Description
enzene

QC Result

QC Result

True Value

Orig. value Calc. Result * Limits
49.39 50 98.8 % 67-130.
Chlorobenzene 51.78 50 103.6 % T4-116
1,1-Dichloroethene 39.93 50 79.9 % 51-141
oluene 52.68 50 105.4 %  75-114
Trichloroethene 52.22 50 - 1044 % 72-114
Xylenes (total) ND

Parameter/Test Description

QC Result

QC Result

True Value

Orig. Value

Calc. Result * Limits
Benzene 49.83 50 ND 99.7 % 67-130
Chlorobenzene 51.76 50 ND 103.5 % T74-116
1,1-Dichloroethene 42.42 50 ND 84.8 % 51-141
Toluene 51.75 50 ND 103.5 % 75-114
‘Sl Trichloroethene 40.80 50 ND 81.6 % 72-114
Xylenes (total) ND ND

Parameter/Test Description

QC Result

mwm;_muwmnmmmnlnismmmmmmnnmwm«mnmwmmmmum-MemmmwmmmmwmAmwums.mwmwm

exprassed raprasent the bes! judgment of Cora Leboratories. Cors Lsboratories, hawever, makes NO warranty or represantation. sxpreas or impiied, of any type..and expressly discizims same as 10 the

Aty oroper or profi ot

l QC Result True Value ~ Orig. Value Calc. Result * Limits
Benzene 51.73 49.83 50 ND 103.5 % 67-130
3.7 R 30
Chlorobenzene 52.82 51.76 50 ND 105.6 % T4-116
2.0 R 30
1,1-Dichloroethene 42.95 42.42 50 ND 85.9 % 51-141
1.2 R 30
|Toluene 52.50 51.75 50 ND 105.0 % 75-114
1.4 R 30
Trichloroethene 53.39 40.80 50 ND 106.8 % 72-114
26.7 R 30
'Xylenes (total) ND ND ND
I Page 12
* %=% REC, R=RPD, A=ABS Diff., D=% Diff.

2y oll, gas. coal or ather mineral, Propery. well o sand in ConNection with which Buch report is used or relied LHON for eny reason whatsoever. This repornt shall not be reproduced. in whole or in part, without the written approvel of Core Laboratories.
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CORE LABORATORIES

SURROGATE
Job Number.: 907997

RECOVERIES

REPORT
Report Date.: 07/27/99

Method....... . :

Volatile Organic Compounds

Th-mamiu!mms.oohmornm-mmwnlﬂsmoﬂmuu-duponwwnmionmmtmmmuymnelicmlovmommmwwmsrnoa\hasb-onm}hnummx.mu'm-wutm

expressed reoresent the best judgment of Cors Laboratories. Core Laboratories, however. makes no warranty or representation. express or impled, of any type, and exprassly disciaims same as 1o the

proper L or of

..... Batch.v.vccnveeaa.t 63684
Method Code.......: 826TCL Analyst.c.uieonasat weh
ug/L
Matrix QC Type Dilution 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 0772271999 0959
908101-1 47.97 50.00 95.9 76-120 0772271999 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 0772271999 1133
907961-1 MSD 10 48.02 50.00 96.0 76-120 0772271999 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
I 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 07/22/71999 1654
‘ 908114-13 47.89 50.00 95.8 76-120 07/22/1999 1726
908114-1¢4 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
l 908114-3 48.25 50.00 96.5 76-120 07/22/1999 1931
l BFB (Surrogate) ug/L
l Lab ID Matrix QC Type Dilution 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 0772271999 1416
l 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 0772271999 1519
907997-3 47.17 50.00 94.3 85-115 0772271999 1551
907997-4 46.49 50.00 93.0 85-115 0772271999 1622
907997-5 46.50 50.00 93.0 85-115 0772271999 1654
908114-13 46.28 50.00 92.6 85-115 0772271999 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 0772271999 1828
908114-2 46.54 50.00 93.1 85-115 0772271999 1900
' 908114-3 47.05 50.00 96.1 85-115 07/22/1999 1931
' Page 13
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CORE LABORATORIES

Job Number.: 907997

SURROGATE

RECOVERIES REPORT

" Report Date.: 07/27/99

Toluene-d8 ug/L
Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time
MB 47.11 50.00 94.2 85-112 0772271999 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 0772271999 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 0772271999 1726
908114-14 47.58 50.00 95.2 85-112 0772271999 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
Method..... cecanes : Votatile Organic Compounds Batch.............: 43697
Method Code.......: 826TCL ‘Amalyst...........: rm
1,2-Dichloroethane-d4 (surrogate) ug/L
Lab 1D Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time
MB 50.95 50.00 101.9 76-120 0772271999 1428
LCS 51.67 50.00 103.3 76-120 0772271999 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
BFB (Surrogate) ug/L
Lab ID Matrix QC Type Dilution Resuit 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 NS 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 07/22/71999 1645
Page 14
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l CO LAB CORE LABORATORIES

SURROGATE RECOVERIES REPORT

Job Number.: 907997 Report Date.: 07/27/99

Toluene-d8 ug/L
l Lab ID Matrix QC Type Dilution 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 0772271999 1612
907997-1 MSD 100 50.91 50.00 101.8 85-112 07/22/1999 1645
Batch.....ccuvenn. : 43784
Analyst........ et MM
l 1,2-Dichloroethane-d4 (surrogate) ug/L
l Lab 1D Matrix QC Type Dilution 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 0772371999 1139
907997-5 S 54.64 50.00 109.3 76-120 0772371999 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 0772371999 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 0772371999 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
I 908094-1 MSD 10 52.65 50.00 105.3 76-120 07/23/1999 1936
I BFB (Surrogate) ug/L
Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time
MB 48.06 50.00 96.1 85-115 0772371999 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
. Page 15
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CORE LABORATORIES

Job Number.: 907997

SURROGATE

RECOVERIES

REPORT

Report Date.: 07/27/99

BFB (Surrogate)

The anaiytical resulls, opions o interpratations contained in this raport are based upon information and materiel suoplied by the client for whose exciusive and confidential use ths report has been mace. The anaiytical resuits. opinions or interprata tions

ug/L
Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time
908156-15 50 48.88 50.00 97.8 85-115 0772371999 1607
908156-16 50 49.29 50.00 98.6 85-115 07/23/1999 1643
908012-1 10 48.30 50.00 96.6 85-115 07/23/1999 1725
908013-1 10 47.83 50.00 95.7 85-115 0772371999 1800
908094-1 10 47.53 50.00 95.1 85-115 07/23/1999 1833
908094-1 MS 10 48.17 50.00 96.3 85-115 07/23/1999 1904
908094-1 MSD 10 47.93 50.00 95.9 85-115 0772371999 1936

l Toluene-d8 ug/L
Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time
l MB 49.81 50.00 99.6 85-112 07/23/1999 1107
LCS 50.48 50.00 101.0 85-112 07/23/1999 1139
907997-5 5 49.77 50.00 99.5 85-112 0772371999 1212
908114-4 20 49.87 50.00 99.7 85-112 0772371999 1247
908114-5 49.86 50.00 99.7 85-112 07/2371999 1320
l 908156-11 200 50.52 50.00 101.0 85-112 07/23/1999 1352
908156-12 200 50.07, 50.00 100.1 85-112 07/23/1999 1424
908156-13 200 51.35 50.00 102.7 85-112 0772371999 1457
908156-14 50 50.45 50.00 100.9 85-112 0772371999 1532
l 908156-15 50 49.19 50.00 98.4 85-112 07/23/1999 1607
908156-16 50 49.75 50.00 99.5 85-112 07/23/1999 1643
908012-1 10 49.07 50.00 98.1 85-112 0772371999 1725
908013-1 10 49.05 50.00 98.1 85-112 0772371999 1800
908094-1 10 48.58 50.00 97.2 85-112 0772371999 1833
908094-1 MS 10 48.05 50.00 96.1 85-112 07/23/1999 1904
908094~ 1 MSD 10 47.93 50.00 95.9 85-112 07/23/1999 1936

.
I Page 16

expressed reprasent the best judgment of Core Laboratones. Core Laboratones, however, Makes No wamanty of repressntation. express of #nplied, of any lype, and sxpressly disclaims sama as to the
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C() LAB CORE LABORATORIES

QUALITY ASSURANCE FOOTER

METHOD REFERENCES

1. EPA SW-846, Test Methods for Evaluating Solid Waste Update |, llA us,

2. Standard Methods for the Examination of Water and Wastewater, 18" 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.

Volati

ile 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 caiculable 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 *8”

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 Narratlve) *XX

CORE-Valparaiso VPQ0140

2400 Cumberland Dr Revision 000

Valparaiso, IN 46383 Effective 6/16/99




rpjsckl Job Sample Receipt Checklist Report V2
. 07/20/99

Job Number.....: 907997 Location.: 57211 Customer Job ID.....: Job Check List Date.: 07/20/99

Project Number.: 96000651 Project Description.: Marathon 0il Co., Midland, Tx Project Manager.....: lpa

Customer.......: Marathon 0Qil Company Contact.: Mr. Paul Peacock

Questions ? . (Y/N) Comments

Chain-of-Custody Present?......ccveeccescacancanns Y

Custody seal on shipping container?.....c.c.eeveeeas N

...1f "yes", custody seal intact?.......ccuceannne

Custody seals on sample containers?....cceeeencans N

... 1f Myest, custody seal intact?......ccuvvieen..

Samples chilled?....iiviiieennrencasoncasscannaan 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?....c.cuvececenacacnneannas Y
Adequate sample volume provided?........ccveveunneas Y
Samples preserved correctly?.....c.cvevivenannnnns Y
Samples received within holding-time?............. Y
Agreement between COC and sample labels?.......... Y
Additional....ccicierisinreanaeraneansnceasnncsancas
COMMENtS. . vt ieceriecatearonsoncnsnasnasannes ;;;//r
/////
Sample Custodian Signature........ceeeeveecce. < 42/:;;/

Page 1
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RELAB CORE LABORATORIES

%M 7/36/??

Signature Date

Name: Les Arnold 2400 Cumberland Drive

Valparaiso, IN 46383
Title: Laboratory Manager

PHONE: 219-464-2389
FAX..: 219-462-2953

The anahvtical resuits, opinions or interpretaltions contained in this raport are based upon mformation and material supplied by the clent for whose exclusive and configential use this repont has been made. The analytical resulis, opiruons or intemreta tions

expressed represent tha best judgment of Core Laboratones. Core Laboralones. however, Makes no warranty or representalion, exprass or impiiad, of any type, and expressly disclaims same as 1o the

proper or ot

any oil, gas, coal or other mineral. Property, well or and N connection with which such repon is usad of relied upon for any reason whatsoaver. This report shall not be reproduced, in whole of in part, withoul the wrtten approval of Core Laboratorias.




CORE LABORATORIES

Job Number.: 910852

Project Number.........: : 96000703
Customer...: Marathon 0il Company Customer Project ID....: BERTHA BARBER
Attn.......: Mr. Paul Peacock Project Description....: MOC - Bertha Barber

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 0972471999 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 0972471999 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 Aquéous 09/23/1999 15:00 09/24/1999 13:28
910852-15 MW-11 Aqueous 09/23/1999 16:00 09/724/1999 13:28
910852-16 FIELD BLANK Aqueous 09/23/1999 00:00 09/24/1999 13:28
910852-17 TRIP BLANK Aqueous 0972671999 13:31
Page 1

The anatytical results, opimons of Interpretations contained in this report are Dased upon information and material supphed by the client for whose exclusive and confidential use this report has been made. The analytical reswits. opinions or interpreta tions

expressed represent the best judgment of Core Laboralories. Core Laboratones, hawever, makes no warsanty of reprasantation, expresa or imphied. of any type, and expressly disclaims same as to the

DfWQf or

of

30y ov, gas, coat or other mineral, property, weil or sand i connection with which such report is used or relied upon for any reason whatsoever. This repart shall not be reproduced, in whole or 1n part, without the written epproval of Core Laboratonies.




RELAB CORE LABORATORIES

LABORATORY TEST RESULTS
Job Number: 910852 Date: 09/30/99

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT |[REPORTING LIMIT UNITS ANALYZED TECH

BATCH

Customer Sample ID: M

Date Sampled /!

EPA 325.2 Chloride 860 200 mg/L 09/27/99 2008 jth

EPA 82608B Volatile Organic Compounds
Benzene 160 5 ug/L 09/29/99 1147 weh
Ethylbenzene 6 5 ug/L 09/29/99 1147  weh
Toluene <5 5 ug/L 09/29/99 1147  weh
Xylenes (total) <10 10 ug/L 09/29/99 1147  weh

46980

47114
47114
47114
47114

EPA 325.2 Chloride 2400 200 mg/L 09/27/99 2052 jlh
EPA 82608 Volatile Organic Compounds
Benzene <5 5 ug/L 09/24/99 1729  weh
Ethylbenzene <5 5 ug/L 09/24/99 1729  weh
Toluene <5 5 ug/L 09/24/99 1729  weh
Xylenes (total) <10 10 ug/L 09/24/99 1729  weh

46980

46878
46878
46878
46878

EPA 325.2 Chloride 2200 200 mg/L 09/27/99 2011 jlh
EPA 82608B ‘Volatite Organic Compounds
Benzene 2900 200 ug/L 09/27/99 1509  weh
Ethylbenzene 520 50 ug/L 09/24/99 1844  weh
Toluene 800 200 ug/L 09/27/99 1509  weh
Xylenes (total) 600 100 ug/L 09/264/99 1844  weh

46980

46982
46919
46982
46919

EPA 325.2 Chloride 4400 200 mg/L 09/27/99 2013  jlh
EPA 82608 Volatile Organic Compounds
Benzene <5 5 ug/L 09/24/99 1800 weh
Ethylbenzene <5 5 ug/L 09/24/99 1800 weh
Toluene <5 5 ug/L 09/264/99 1800 weh
Xylenes (total) <10 10 ug/L 09/24/99 1800 weh

46980

46878
46878
46878
46878

Customer SampleﬁrD{zk
Date Sampled......: 0

EPA 325.2 Chloride 3300 200 mg/L 09/27/99 2015  jlh

EPA 8260B Volatile Organic Compounds
Benzene <5 5 ug/L 09/24/99 1831  weh
Ethylbenzene <5 5 ug/L 09/24/99 1831 weh
Page 2
The anatyticat resuits. opinions or interpretations contained in this report ate based upon information and matenal suppted by the chient for wnose exclusive and configentsal use this report has been made, The analytical results, opinions or interpreta tions
@xpressed represent the best judgment of Core Laboratories. Core Laboratories. however, makes no warranty of representation, express or implied, of any type. and expressty disclaims sama as to the proper or of

any oil. 9as, 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.

46980

46878
46878




C() LAB

CORE LABORATORIES

LABORATORY TEST RESULTS

Job Number: 910852 Date: 09/30/99

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS ANALYZED TECH|BATCH
Toluene <5 5 ug/L 09/24/99 1831 weh 46878
Xylenes (total) <10 10 ug/L 09/24/99 1831 weh 46878

EPA 325.2

EPA 8260B

Chloride 1700 200 mg/L 09727799 2017 jlh 46980
Volatile Organic Compounds

Benzene 9 5 ug/L 09/27/99 0943 weh 46982
Ethylbenzene <5 5 ug/L 09/27/99 0943 weh 46982
Toluene <5 5 ug/L 09/27/99 0943 weh 46982
Xylenes (total) <10 10 ug/L 09/27/99 0943 weh 46982

EPA 325.2

EPA 82608

Chloride 1100 200 mg/L 09/27/99 2019 jlh 46980
Volatile Organic Compounds

Benzene <5 5 ug/L 09/27/99 1014 weh 46982
Ethylbenzene <5 5 ug/L 09/27/99 1014  weh 46982
Toluene <5 5 ug/L 09/27/99 1014  weh 46982
Xylenes (total) <10 10 ug/t 09/27/99 1014 weh 46982

EPA 325.2

EPA 8260B

09/27/99 2021 jlh

Chloride 510 200 mg/L 46980
Volatile Organic Compounds

Benzene 18 5 ug/L 09727799 1130 weh 46982
Ethylbenzene 12 5 ug/L 09/27/99 1130 weh 46982
Toluene <5 5 ug/L 09/27/99 1130 weh 46982
Xylenes (total) <10 10 ug/L 09/27/99 1130 weh 46982

Customer Sample 1D: MW-3,
Date Sampled......: 09723,

EPA 325.2

EPA 82608

Chloride

1300 200 mg/L 09/27/99 2022 jlh 46980
Volatile Organic Compounds
Benzene <5 5 ug/L 09/27/99 1202 weh 46982
Ethylbenzene <5 5 ug/L 09/27/99 1202 weh 46982
Toluene <5 5 ug/L . 09727799 1202 weh 46982
Xylenes (total) <10 10 ug/L 09/27/99 1202 weh 46982

: _a_tE': P
EPA 325.2 Chloride 2500 200 ~mg/L 09/27/99 2024 jlh 46980
EPA 8260B Volatile Organic Compounds

Page 3

The analytical resulls. Opinions or INterDretations containes in this report are based upon nformation and material suppiied by the chent for whose exclusive and confidantial use this report has been made. The analytical results, opinions or INterpreta tions

expressed represent the best judgment of Core Laboralonies. Core Laboratonies. however, makes no waranty or reprasentation, express or Implied, of any type. and exprassly disclaims same as to the . proper or ot

any od. gas. coal or other mineral. property, well of sand in conNection with which such feport is used or relied UpON far 8Ny reason whatsoever, This report shall not be reproduced, in wholg of in part. without the written approval of Core Laboratones.




CO LAB CORE LABORATORIES

LABORATORY TEST RESULTS
Job Number: 910852 Date: 09/30/99

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS ANALYZED TECH |BATCH
Benzene <5 5 ug/L 09727799 1233 weh 46982
Ethylbenzene <5 5 ug/L 09727799 1233 weh 46982
Toluene <5 5 ug/L 09/727/99 1233 weh 46982
Xylenes (total) <10 10 ug/L 09/27/99 1233 weh 46982

EPA 325.2 Chloride 1600 ' 200 mg/L 09/27/99 2026 jlh 46980

EPA 82608 Volatile Organic Compounds .
Benzene <5 5 ug/L 09/24/99 1500 weh 46919
Ethylbenzene <5 5 ug/L 09/24/99 1500 weh 46919
Toluene <5 5 ug/L 09/24/99 1500 weh 46919
Xylenes (total) <10 10 ug/L 09724799 1500 weh 46919

EPA 325.2 Chloride 1600 200 mg/L 09/27/99 2028 Lh

EPA 82608 Volatile Organic Compounds
Benzene <5 5 ug/L 09/24/99 1934 weh 46878
Ethylbenzene <5 5 ug/L 09/24/99 1934 weh 46878
Toluene <5 5 ug/L 09/24/99 1934 weh 46878
Xylenes (total) <10 10 ug/L 09/24/99 1934 weh 46878

Customer Sample ID: MW:9

. Date

EPA 325.2 Chloride 1100 200 mg/L 09727799 2033  jlh 46980

EPA 8260B Volatile Organic Compounds
Benzene - 8 5 ug/L 09/24/99 1634 weh 46919
Ethylbenzene <5 5 ug/L 09/24/99 1634 weh 46919
Toluene <5 5- ug/L 09/24/99 1634 weh 46919
Xylenes (total) <10 10 ug/L 09/24/99 1634 weh 46919

EPA 325.2 Chloride 1900 200 mg/L 09/27/99 2035 jlh 46980

EPA 82608 Vvolatile Organic Compounds
Benzene <5 5 ug/L 09/27/99 1304 wWeh 46982
Ethylbenzene <5 5 ug/L 09/27/99 1304 weh 46982
Toluene <5 5 ug/L 09/27/99 1304 weh 46982
Xylenes (total) <10 10 ug/L 09/27/99 1304 weh 46982

EPA 325.2 Chloride 1100 . 200 mg/L 09/27/99 2036 jlh 46980

Page 4

The analytical rasults, opinions of intarpretations contained in this report are based LPON information and Malerai sunplied by the client for whose exclusive and confidential use this report has been made. The anatytical results. OpinioNs or interpreta tions

expressed represent the best judgment of Core Laboratones. Core Laboratories, however, makes no warranty or representation, express or implied. of any type, and expressly aisclaims same as to the proper or ss of

any oil, gas, coal or ather mineral, property, well Of Sand N CONNECHION with which Such report 1S used o relied UOON for Bny reason whatsoever. This repont shall not be reproduced. n whole or in part. without the wntten approval of Core Laboratories.




C() LAB

CORE LABORATORIES

LABORATORY
Job Number: 910852

TEST

RESULTS

Date: 09/30/99

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT |REPORTING LIMIT UNITS ANALYZED TECH[BATCH
EPA 82608 Volatile Organic Compounds

Benzene <5 5 ug/L 09/24/99 1705 weh 46919

Ethylbenzene <5 5 ug/L 09/24/99 1705 weh 46919

Toluene <5 5 ug/L 09/24/99 1705 weh 46919

Xylenes (total) <10 10 ug/L 09/24/99 1705 weh 46919

EPA 325.2

EPA 82608

Chloride

Volatile Organic Compounds
Benzene

Ethylbenzene

Toluene

Xylenes (total)

<10

-
ownwuviwun

mg/L 09/27/99 2052
ug/L 09/24/99 1736
ug/L 09/24/99 1736
ug/L 09/24/99 1736
ug/L 09/24/99 1736

jlh

weh
weh
weh
weh

46980

46919
46919
46919
46919

EPA 8260B

Volatile Organic Compounds
Benzene

Ethylbenzene

Toluene

Xylenes (total)

<5
<5
<5
<10

Page 5

Py
ownwvnwun

ug/L 09/24/99 1903
ug/L 09/24/99 1903
ug/L 09/24/99 1903
ug/L 09/24/99 1903

weh
weh
weh
weh

The analytical rasults, opinions o interpratations contained in this repont are based upon nformation and material supplied By the client for whose exclusive and contidential use NS report has been made. The analytical results. opinions o INterprata Hons

exprassed represent the best judgment of Core Laboratories. Core Laboratories, however. makes no warranty of representation, express or implied. of any type, and expressly disClams same as to the

proper or

of

any oil. gas, coat or other mineral, Droperty, wel of sand in CORNBCNION with which such report 1 used or relied upon for any reason whatsoever. This report shal not be reproduced, in whole or In part. without the wntien approval of Core Laboratones.

46878

46878

46878
46878




C() LAB

CORE LABORATORIES

Job Number.: 910852

QUALITY

CONTROL

RESULTS
Report Date.: 09/30/99

Lab 1D

ac Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date  Time
lcv V199229H 20.286776 20 101.4 % 85-115  09/27/1999 1959
1cs 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
cev V199229H 20.374388 20 101.9 % 85-115  09/27/1999 2009
ccB 0.126934 09/27/1999 2009
cev V199229H 20.207478 20 101.0 % 85-115  09/27/1999 2028
ccs 4 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
cev V199229k 20.430521 20 102.2 % 85-115  09/27/1999 2039
cce 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
cev V199229H 20.460037 20 102.3 % 85-115  09/27/1999 2049
ccs 0.111468 09/27/1999 2050
MD 910763-3 24892447 20.945221 17.2 R 20 09/27/1999 2054
RIN ‘E 0.129556 09/27/1999 2054
cey V1992294 20.526520 20 102.6 % 85-115  09/27/1999 2055
cce 0.424193 09/27/1999 2056
Page 6

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

The analytical resusts. opinions or interpretations cortained n this report are based upun iNformation and matenial sudplied by the client for whose exclusive and confidentiat use this feport has been made. The analytical results. opinns or INterpreta bons

expressed represent the best juagment of Core Laboratories. Core Laboratones, however. makes no warranty or representaton, express or implied, of any type, and exoressly disciaims same as to the

proper or i of

any oil, gas, coal or Other minaral, property, wall of 5and in connection with which such report is used or reled upon [or any reason whatsoever. This 7eport shall not be reproduced, 1 whole or in part, without the wniten approval of Core Laboratones.




CO LAB CORE LABORATORIES

SURROGATE RECOVERIES REPORT

Job Number.: 910852 Report Date.: 09/30/99

1,2-Dichloroethane-d4 (surrogate) ug/L
Lab 1D Matrix QC Type Dilution 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 0972471999 1903
91085%-12 46.36 50.00 92.7 76-120 09/24/1999 1934

BFB (Surrogate) ug/L

Lab ID Matrix QC Type Dilution 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 0972471999 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 0972471999 1800
910852-5 49.11 50.00 98.2 85-115 09/24/1999 18314
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

Page 7

The anatyticat results, opimons Of Mierpretations coraned n this repon are based URON INTHIMENION and matenal suppiied by the client for wnose exclusive and confidential Use this repan has been made. The analyticat resuits, opinions of interpreta tions.

exprassed represent the best judgment of Core Laboratories. Core Laboratornies, however. makes no warranty of representation, express or implied, of any type, and expressty disclaims same s to the proper i or ot
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CORE LABORATORIES

Job Number.: 910852

SURROGATE

RECOVERIES

REPORT
Report Date.: 09/30/99

Toluene-d8 ug/L
Lab ID Matrix QC Type Dilution 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 0972471999 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............: Volatile Organic Compounds Batch...cveeuee... 2 46919
Method Code.......: 8260V1 Analyst....ccanaual weh
1,2-Dichloroethane-d4 (surrogate) ug/L
Lab ID Matrix QC Type Dilution 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
BFB (Surrogate) ug/L
tab ID Matrix QC Type Dilution Result True Value Percent Recovery Limi;s Flag Date Time
MB 53.10 50.00 106.2 85-115 09/264/1999 1347
LCS 54.56 50.00 109.1 85-115 09/24/1999 1429
910852-11 53.65 - 50.00 107.3 85-115 0972471999 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
Page 8
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CORE LABORATORIES

Job Number.: 910852

SURROGATE

RECOVERIES

REPORT

Report Date.: 09/30/99

#xprassed represent the best udgment of Core Laboratones. Core Laborataries, however, makes no warranty or represeniauon, express or implied. of any type, and expressly disclaims same as 10 the

The analyticas results. opinions of interpretations Contained in this report are based upon information and materiat supplied by the client for whose exclusive and confidential use this report has been made. The analyticai results, opinions or interpreta tions.

proper

or

of

any od, gas, coal or other mineral. property, welt Or sand in connection with which such report '8 used o reliad upon far any reason whatsoever. This report shall not be reproduced, 1n whale or in part, without the written approval of Core Laboratories.

. BFB (Surrogate) ug/L
l tab ID Matrix QC Type Ditution Result True Value Percent Recovery Limits Flag Date Time
910852-15 53.17 50.00 106.3 85-115 09/24/1999 1705
910852-16 53.20 50.00 106.4 85-115 09/24/1999 1736
l 910852-3 10 54.28 50.00 108.6 85-115 09/24/1999 1844 .
I Toluene-d8 ug/L
Lab ID Matrix Qc Type Dilution Result True Value  Percent Recovery Limits Flag Date  Time
' MB 48.29 50.00 96.6 85-112 09/24/1999 1347
Lcs 47.63 50.00 95.3 85-112 09/24/1999 1429
910852-11 47.97 50.00 95.9 85-112 09/24/1999 1500
910852-11 Ms 47.63 50.00 95.3 85-112 09/24/1999 1531
910852-11 MSD 47.75 50.00 95.5 85-112 09/24/1999 1602
910852-13 48.93 50.00 97.9 85-112 09/24/1999 1634
‘ 910852-15 47.75 50.00 95.5 85-112 09/24/1999 1705
910852-16 48,43 50.00 96.9 85-112 09/24/1999 1736
l 910852-3 10 47.84 50.00 95.7 85-112 09/24/1999 1844
Batch.............: 46982
Analyst...........: weh
' 1,2-Dichloroethane-d4 (surrogate) ug/L
Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time
MB 53.16 50.00 106.3 76-120 09/27/1999 0804
Lcs 53.61 50.00 107.2 76-120 09/27/1999 0840
910852-6 54.84 50.00 109.7 76-120 09/27/1999 0943
910852-7 55.46 50.00 110.9 76-120 09/27/1999 1014
910852-8 50.74 50.00 ’101.5 76-120 09/27/1999 1130
910852-9 53.28 50.00 106.6 76-120 09/27/1999 1202
910852-10 52.86 50.00 105.7 76-120 09/27/1999 1233
910852- 14 54.33 50.00 108.7 76-120 09/27/1999 1304
910852-7 MS 53.79 50.00 107.6 76-120 09/27/1999 1335
910852-7 MSD 52.39 50.00 104.8 76-120 09/27/1999 1406
910852-3 50 53.81 50.00 107.6 76-120 09/27/1999 1509
' Page 9




C() LAB CORE LABORATORIES

SURROGATE RECOVERIES REPORT

Job Number.: 910852 Report Date.: 09/30/99

CUSTOMER: Marathon

BFB (Surrogate) ug/L

Lab ID Matrix QC Type Dilution 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 09/27/199%9 1509

Lab 1D Matrix QC Type Ditution Result True Value Percent Recovery Limits Flag Date Time
MB 47.08 50.00 94,2 85-112 09/27/1999 0804
LCcS 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............: Volatile Organic Compounds Batch..... ceereeaat 47114
Method Code....... : 826TCL Analyst......caueas weh
Surrogate
1,2-Dichloroethane-dé (surrogate) ug/L
Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time
910763-1 oil 2000 64,54 50.00 129.1 80-120 X 0972971999 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 09/29/199% 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 0972971999 1219
910979-1 MS 10 58.52 50.00 117.0 76-120 : 09/29/1999 1250
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CORE LABORATORIES

Job Number.: 910852

SURROGATE

RECOVERIES

REPORT

Report Date.: 09/30/99

1,2-Dichloroethane-d4 (surrogate) ug/L
Lab ID Matrix Qc Type Dilution Result True Value Percent Recovery Limits Flag Date Time
910979-1 MSD 10 60.10 50.00 120.2 76-120 X 0972971999 1321
BFB (Surrogate) ug/L
Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time
910763-1 0il 2000 41.02 50.00 82.0 71-121 0972971999 0326
MB 49.87 50.00 99.7 85-115 0972971999 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
Toluene-d8 ug/L
Lab ID Matrix QC Type Ditution Result True Value Percent Recovery Limits Fflag Date Time
910763-1 0il 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 0972971999 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 . 0972971999 1321
Page 11
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CORE LABORATORIES

Job Number.: 910852

QUALITY

CONTROL

RESULTS
Report Date.: 09/30/99

QC Type Description Reag. Code Ltab ID Dilution Factor Date Time
Test Method........: EPA 8260B Batch.............: 46878 Analyst...: weh
Method Description.: Volatile Organic Compounds Units..oeeeennnnes s ug/L

Parameter/Test Description QC Result QC Result True Value orig. Value Calc. Result * Limits
Benzene ND -
Ethylbenzene ND
Toluene ND
Xylenes (total) ND

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits
Benzene 48.56 50 97.1 % 67-130
Toluene 48.46 50 96.9 % 75-114
- Ms Matrix Spike: . .

Parameter/Test Description QC Result QC Result True Value orig. Value Calc. Result * Limits
Benzene 49.77 50 2.38 9.8 % 67-130
Toluene 48.07 50 ND 96.1 % 75-114

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits
Benzenhe 48.71 49.77 50 2.38 92.7 % 67-130
2.2 R 30
Toluene 47.42 48.07 50 ND 94.8 % 75-114
1.4 R 30
Test Method........: EPA 82608 Batch.............: 46919 Analyst...: weh
Method Description.: Volatile Organic Compounds UnitS.eveennsnnnanat ug/L

expressed represent the best jJudgment of Core Laboratories. Core Laboratorias, however, makas no warranty or representation, express of imphed, of any type, and expressly disciaims same as 1o the proper or

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits
Benzene ND N
Ethylbenzene ND
Toluene ND
Xylenes (total) ND
Page 12
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CORE LABORATORIES

QUALITY
Job Number.: 910852

CONTROL

RESULTS
: Report Date.: 09/30/99

QC Type

Description

Reag. Code

Lab ID Dilution Factor Date Time

Parameter/Test Description

QC Result

QC Result

True Value Orig. Value Calc. Result * Limits
Benzene 46.06 50 92.1 % 67-130
Toluene 47.82 50 95.6 % 75-114

Parameter/Test Description

QC Result

QC Result True -Value Orig. Value Calc. Result * Limits
Benzene 47.35 50 1.04 92.6 % 67-130
Toluene 48.51 50 <5 97.0 % 75-114

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits
Benzene 46.73 47.35 50 1.04 91.4 % 67-130
1.3 R 30
Toluene 48.25 48.51 50 <5 96.5 % 75-114
0.5 R 30
Test Method........: EPA 8260B Batch....covuuen..t 46982 Analyst...: weh
Method Description.: Volatile Organic Compounds UnitS.vaeecenaneaas Ug/l

MB Method BLapk
parameter/Test Description QC Result QC Result True Value orig. Value Calc. Result * Limits
Benzene ND
Ethylbenzene ND
Toluene ND
Xylenes (total) ND

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits
Benzene 46.85 50 93.7 % 67-130
Toluene 47.85 50 95.7 % 75-114

Parameter/Test Description

QC Result

QC Result True Value Orig. value Calc. Result * Limits
Benzene 47.23 50 <5 9.5 % 67-130
Toluene 49.74 50 <5 99.5 % 75-114
Page 13

* %=% 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 chent tor whose exciusive and confidential use this report has been made. Tha analytical results. opInONS of interpreta tions
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CO LAB CORE LABOF!ATDRIES

QUALITY CONTROL RESULTS
Job Number.: 910852 Report Date.: 09/30/99

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

Parameter/Test Description QC Result QC Result True Value Orig. 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 Batch..eveeenacans : 47114 Analyst...: weh
Method Description.: Volatile Organic Compounds UnitS..oeeeaannaast Ug/L

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits
Benzene ND
Ethylbenzene ND
Toluene ND
Xylenes (total) ND

Parameter/Test Description QC Result QC Result True Value orig. Value Calc. Result * Limits
Benzene 43.48 50 87.0 % 67-130
Toluene 47.31 50 94.6 % 75-114

Parameter/Test Description QC Result QC Result True Value orig. Value Calc. Result * Limits
Benzene 44.27 50 THE 88.5 % 67-130
Toluene 47.51 50 ND 95.0 %  75-114

Parameter/Test Description QC Result QC Resutt True Value Orig. value Calc. Result * Limits
Benzene 44.09 4.27 50 ND 88.2 % 67-130
0.4 R 30
Toluene 46.73 47.51 50 ND 93.5 % 75-114
1.7 R 30
Page 14

*  %=% REC, R=RPD, A=ABS Diff., D=% Diff.
The anatyucal results, opinions of interpretations contained in this repon are based upon information and matenal supplied by the client for whose exclusive and contidential use this raport has been made. The analytical resuits, apinions of interpreta tions.
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rpisckl Job Sample Receipt Checklist Report V2
09/24/99

Job Number..... : 910852 Location.: 57211 Customer Job ID.....: Job Check List Date.: 09/24/99

Project Number.: 96000703 Project Description.: MOC - Bertha Barber Project Manager..... : lpa

Customer.......: Marathon 0il Company Contact.: Mr. Paul Peacock

Questions ? (Y/N) Comments

Chain-of-Custody Present?..veeececrccececarcrcanans Y

Custody seal on shipping container?...............
...1f Uyes", custody seal intact?....c.cvvvvecnnnn.
Custody seals on sample containers?.....c.cuveeuea-

...If “yes", custody seal intact?........0vvecnnnn

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

Samples received intact (good condition)?......... Y
Volatile samples acceptable? (no headspace)....... Y
Correct containers Used?..c.ceeeeseevnsascsncannnsns Y
Adequate sample volume provided?...........ccaunnn Y
Samples preserved correctlyé ...................... Y
Samples received within holding-time?............. Y
Agreement between COC and sample labels?.......... Y
Additional......iiiiininenninenoeavnananesnsnanns
COMMENTS . eerneenecrasesnncacasane

Sample Custodian Signature

RECEIVED ON ICE
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Co LAB CORE LABORATORIES

QUALITY ASSURANCE FOOTER

METHOD REFERENCES

(2B bl od A

COMMENTS

EPA SW-846, Test Methods for Evaluating Solid Waste Update |, IlA s, w

Standard Methods for the Examination of Water and Wastewater, 18" Edition

EPA 600/4-79-020, Methods of Chemical Analysis for Waters and Wastes, March 1983

Federal Register, Friday, October 26, 1984 (40 CFR Part 136)

American Society for Testing and Materials, Volumes 5.01, 5.02, 5.03, 11.01,11.02,11.03,11.04
EPA Methods for Environmental Samples

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)

>
L[]

Not Analyzed ND = Not detected at a value greater than the reporting limit .
Not applicable NC = Not calculable due to values lower than the reporting limit
Micrograms per liter : mg/L = Milligrams per liter

Micrograms per kilogram mg/kg = Milligrams per kilogram

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 qualiity 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
RB
PB
MD
LCS
MS
iCB
ICV
PDS
ISA
ISCAB
CAL
MST
PST

Method Blank SB = Storage Blank

Reagent Blank EB = Extraction Blank

Preparation Blank CALB = Calibration Blank

Method Duplicate RS = Reference Standard

Laboratory Control Sample LCSD = Laboratory Control Sampie Duplicate
Matrix Spike MSD = Matrix Spike Duplicate

Initia! Calibration Blank ccB = Continuing Calibration Blank
Initial Calibration Verification ICB = Initial Calibration Blank

Post Digestion Spike SS = Surrogate Spike

Interference Check standard “A” 1SB = Interference Check Standard “B”
Interference Check Sampie AB MSA = Method of Standard Additions
Calibration standard SD = Serial Dilution

TCLP Matrix Spike MSQ = TCLP Matrix Spike Duplicate
TCLP Post Digestion Spike LCT = TCLP Laboratory Control Sample

SUBCONTRACTED LABORATORY LOCATIONS

CORE Lahoratories: 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 Narranve) *XX

CORE-Valparaiso VPQO0140

2400 Cumberland Dr Revision 000

Valparaiso, IN 46383 Effective 6/16/99
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Signature

Name:

Title:

Les Arnold

Laboratory Manager
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JAN 04 2209

)2/24/4 5

Severn Trent Laboratories
2400 Cumberland Drive
Valparaiso, IN 46383

Date

PHONE: 219-464-2389
FAX..: 219-462-2953

a part of

Severn Trent Services Ine.




Committed To Your Success

Job Number.

Customer...: Marathon 0il Company

: 914280

: Mr. Paul Peacock

Project Number.....
Customer Project 1D....: NP0004490002

... 96000703

Project Description....: MOC - Bertha Barber

914280-1 MuW-02 Agueous 1271571999 01:00 12/16/1999 13:37
914280-2 MW-03 Aqueous 12/15/1999 10:00 12/16/1999 13:37
914280-3 M- 04 Aqueous 12/15/1999 08:30 12/16/199; 13:37
914280-4 MW-05 Aqueous 12/15/1999 11:00 12/16/1999 13:37
914280-5 MW-06 Aqueous 12/14/1999 12:00 1271671999 13:37
914280-6 MW-07 Aqueous 12/14/1999 03:30 12/16/1999 13:37
914280-7 MW-08 Aqueous 12/14/1999 04:15 12/16/1999 13:37
914280-8 MW-09 Aqueous 1271471999 02:00 12/16/1999 13:37
914280-9 MW-11 Aqueous 12/14/1999 05:00 12/16/1999 13:37
914280-10 MuW-12 Agueous 12/14/1999 03:00 1271671999 13:37
914280-11 MW-13 Aqueous 12/14/1999 01:00 12/16/1999 13:37
914280-12 DUP-1 Aqueous 12/14/1999 00:00 12/16/1999 13:37
914280-13 FB-1 Aqueous 1271571999 08:30 12/16/1999 13:37
914280-14 TRIP BLANK Agueous 1271571999 00:00 - 12/16/1999 13:37
Page 1
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LABORATORY

Job Number:; 914280

TEST

RESULTS

Date: 12/29/1999

Customer Sample ID: MW-02

Date Sampled...... : 1271571999
Time Sampled......: 01:00
Sample Matrix.....: Aqueous

ceeeena2 13237

Laboratory Sample ID: 914280-1
Date Received
Time Received

EPA 325.2
EPA 3010
EPA 3510

EPA 60108

Severn Trent Services Ine.

EPA 160.1 Solids, Total Dissolved (TDS) 5600 10 mg/L”  |12/20/99}tam
Chloride 3000 100 mg/L 12/20/99] jdb
Acid Digestion, Metals (ICP), Diss. Complete 12/16/99|chh
Separatory Funnel Lig/Liq Extraction Complete 12/20/991bjl
Metals Analysis (ICAP)

Barium (Ba), Diss. 0.16 0.01 mg/L 12716/99 | 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
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 12/26/99{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
Dibenzo(a,h)anthracene ND - 0.10 ug/L 12/24/99{rm
Fluoranthene ND 1.0 ug/L 12/24/99rm
Fluorene ND 1.0 ug/L 12/264/99|rm
Indeno(1,2,3-cd)pyrene ND 0.10 ug/L 12/264/99rm
Naphthalene ND 5.0 ug/L 12/26/99|rm
Phenanthrene ND 1.0 ug/L 12/24/99{rm
Pyrene ND 1.0 ug/t 12/264/99|rm

EPA 80218 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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l Committed ‘l'o_;our Success

LABORATORY

Job Number: 914280

TEST

RESULTS

Date: 12/29/1999

Customer Sample ID: MW-03

Date Sampled......: 12/15/1999
Time Sampled......: 10:00
Sample Matrix.....: Aqueous

Laboratory Sampte ID: 914280-2
Date Received.......: 12/16/1999
Time Received...... .2 13:37

EPA 160.1 Solids, Total Dissolved (TDS) 2800 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 12716799 chh
EPA 3510 Separatory Funnel Ligq/Ligq Extraction Complete 12/20/99|bjl
EPA 60108 Metals Analysis (ICAP)
Barium (Ba), Diss. 0.09 0.01 mg/L 12/16/99pal
Iron (Fe), Diss. <0.05 0.05 mg/L 12/17/99| chh
Magnesium (Mg), Diss. 77.7 0.1 mg/L 12/17/991chh
EPA 8310 Polynuclear Aromatic Hydrocarbons-HPLC
Acenaphthene ND 5.0 ug/L 12/724/99 | rm
Acenaphthylene ND 5.0 ug/L 12724799 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 12/264/99 ] rm
Benzo(a)pyrene ND 0.10 ug/t 12/24/99|rm
Benzo(ghi)perylene ND 0.10 ug/L 12/724/99 | 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 <1.0 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 12/22/99 {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 3
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Committed To Your Success

LABORATORY
Job Number: 914280

TEST

RESULTS

Date: 12/29/1999

Customer Sample [D: MW-04
Date Sampled..... .5 1271571999
Time Sampled......: 08:30
Sample Matrix.....: Aqueous

Laboratory Sampte ID: 914280-3
Date Received.......: 12/16/1999
Time Received.......: 13:37

EPA 160.1 Solids, Total Dissolved (TDS) 1600 10 mg/L = |12/20/99| lam
EPA 325.2 Chloride 580 20 mg/t 12/20/99| jdb
EPA 3010 Acid Digestion, Metals (ICP), Diss. comp(eté 12/16/99|chh
EPA 3510 Separatory Funnel Lig/Liq Extraction Complete 12/20/991{bjl
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)fluoranthene 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 12/264/99|rm
Benzo(ghi)perylene ND 0.10 ug/L 12/24/99 | rm
Chrysene <1.0 1.0 ug/L 12/24/99 | rm
Dibenzo(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
Indeno(1,2,3-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 80218 BTEX
Benzene 24 5.0 ug/L 12/22/99 weh
Ethytbenzene 22 5.0 ug/L 12/22/99 | weh
Toluene 1 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
Page &4
a part of

Severn Trent Services e,




Committed To Your Success

LABORATORY
Job Number: 914280

TEST

RESULTS

Date: 12/29/1999

Customer Sample ID: MW-05

Date Sampled...... : 1271571999
Time Sampled...... : 11:00
Sample Matrix..... : Aqueous

Laboratory Sample ID: 914280-4
Date Received...... .2 12/16/1999
Time Received...... . 13:37

EPA 160.1
EPA 325.2
EPA 3010

EPA 3510

EPA 60108

EPA 8310

EPA 80218

Solids, Total Dissolved (TDS)

Chloride

"|Acid Digestion, Metals (ICP), Diss.

Separatory Funnel Liq/Liq Extraction

Metals Analysis (ICAP)
Barium (Ba), Diss.
Iron (Fe), Diss.
Magnesium (Mg), 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

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

Pyrene

BTEX

Benzene
Ethylbenzene
Toluene
m&p-Xylenes
o-Xylene

‘2500
1200
Complete

Complete

1.41
<0.05
97.1

100
1
7.6
<10.0
<5.0

10 mg/L = [12/20/99|lam
100 mg/L 12/20/991 jdb
12/16/99|chh

12/20/99{bjl

0.01 mg/L 12/16/99pal
0.05 mg/L 12/17/99| chh
0.1 mg/L 12/17/99 | chh
5.0 ug/L 12/24/99|rm
5.0 ug/L 12/24/99 | rm
1.0 ug/L 12724799 rm
0.10 ug/L 12/24/99! rm
0.10 ug/L 12/24/99 ) rm
0.10 ug/L 12/24/99{rm
0.10 ug/L 12/24/99 |
0.10 ug/L 12/24/99{rm
1.0 ug/L 12/24/99 | rm
0.10 ug/L 12/24/99|rm
1.0 ug/L 12/24/99 | rm
1.0 ug/L 12/24/99|rm
0.10 ug/L 12/24/99|rm
5.0 ug/L 12/24/99{rm
1.0 ug/L 12/24/99|rm
1.0 ug/L 12/24/99 ) rm
5.0 ug/L 12722799 | weh
5.0 ug/L 12722799 |weh
5.0 ug/L 12/22/99 | weh
10.0 ug/L 12722799 |weh
5.0 ug/L 12/22/99 | weh

a part of

Severn Trent Services Inc.




Committed To Your Success

LABORATORY
Job Number: 914280

TEST

RESULTS

Date: 12/29/1999

Customer Sample ID: MW-06

Date Sampled..... .2 1271471999

Time Sampled.

: 12:00

Sample Matrix.....: Aqueous

Laboratory Sample 1D: 914280-5
Date Received.......: 12/16/1999
Time Received...... .o 13:37

Severn Trent Services Inc.

EPA 160.1 Solids, Total Dissolved (TDS) 5200 10 mg/L~  {12/20/99{ lam
' EPA 325.2 Chloride 2900 100 mg/L 12/20/99]| jdb
EPA 3010 Acid Digeétion, Metals (ICP), Diss. Complete 12/16/99 | chh
l EPA 3510 Separatory Funnel Lig/Liq Extraction Complete 12/20/99|bjl
EPA 60108 Metals Analysis (ICAP)
: Barium (Ba), Diss. 0.15 0.01 mg/L 12/16/99pal
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
EPA 8310 Polynuclear Aromatic Hydrocarbons-HPLC
Acenaphthene ND . 5.0 ug/L 12/26/99rm
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 12/24/99rm
Benzo(a)pyrene ND 0.10 ug/L 12/24/99 | rm
Benzo(ghi)perylene ND 0.10 ug/L 12/24/99rm
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/t 12/24/99 | rm
Fluorene ND 1.0 ug/L 12724799 rm
Indeno(1,2,3-cd)pyrene ND 0.10 ug/L 12/24/99{rm
Naphthalene ND 5.0 ug/L 12/24/9%9rm
Phenanthrene <1.0 1.0 ug/L 12/24/99rm
Pyrene <1.0 1.0 ug/L 12/24/99|rm
EPA 80218 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
l o-Xylene ND 5.0 ug/L 12/21/99 | weh
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Committed To Your Success

LABORATORY
Job Number: 914280

TEST

RESULTS

Date: 12/29/1999

Date Sampled......: 12/14/1999
Time Sampled......: 03:30
Sample Matrix.....: Aqueous

Laboratory Sample ID: 914280-6
Date Received.......: 12/16/1999

Time Received

....... 3 13:37

EPA 160.1 Solids, Total Dissolved (TDS) 4000 10 mg/L "~ [12/20/99|tam
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 12/20/991bjl
EPA 60108 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/t 12717799 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 12/264/99|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
Indeno(1,2,3-cd)pyrene ND 0.10 ug/L 12/24/9%9{rm
Naphthatene 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 80218 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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Committed To Your Success

LABORATORY TEST RESULTS
Job Number: 914280 Date: 12/29/1999
Customer Sample ID: MW-08 Laboratory Sample ID: 914280-7
Date Sampled......: 12/14/1999 Date Received...... .2 1271671999
Time Sampled......: 04:15 Time Received.......: 13:37
Sample Matrix.....: Aqueous
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 Lig/Liq Extraction Complete 12/20/99 (bjl
EPA 60108 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)fluoranthene 0.30 0.10 ug/L 12/24/991 rm
Benzo(k)fluoranthene 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
Indeno(1,2,3-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 12/24/991rm
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
L
Page 8
a part of

Severn Trent Services Ine.




Committed To Your Success

LABORATORY
Job Number: 914280

TEST

RESULTS

Date: 12/29/1999

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

Severn Trent Services loe,

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 12/76/99|chh
l EPA 3510 Separatory Funnel Lig/Liq Extraction Complete 12/20/99]bjl
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 12724799 rm
Acenaphthylene ND 5.0 ug/L 12/26/99} 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 12/26/99|rm
Benzo(ghi)perylene 0.17 0.10 ug/L 12/24/99 rm
-IChrysene <1.0 1.0 ug/L 12/26/99 | rm
' Dibenzo(a,h)anthracene 0.21 0.10 ug/L 12724799 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 0.13 0.10 ug/L 12/24/99 rm
Naphthalene ND 5.0 ug/L 12/26/99 | rm
Phenanthrene ND 1.0 ug/L 12/26/99|rm
Pyrene <1.0 1.0 - ug/t 12/24/99|rm
EPA 80218 BTEX
l 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

LABORATORY

Job Number: 914280

TEST

RESULTS

Date: 12/29/1999

Customer Sample [D: MW-11

Date Sampled...... : 1271471999
Time Sampled......: 05:00
Sample Matrix.....: Aqueous

Laboratory Sample 1D: 914280-9
Date Received...... .2 1271671999

Time Received

: 13:37

s

EPA 160.1 Solids, Total Dissolved (TDS) 2800 10 mg/L "~ |12/20/99 lam
EPA 325.2 Chloride 1500 100 mg/L 12720/99] jdb
EPA 3010 Acid Digestion, Metals (ICP), Diss. Complete 12/16/9%{chh
EPA 3510 Separatory Funnel Lig/Liq Extraction Complete 12/20/99{bjl
EPA 40108 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 12/26/99}rm
Benzo(b)fluoranthene ND 0.10 ug/L 12/24/99|rm
Benzo(k)fluoranthene ND 0.10 ug/L 12724/99 | rm
Benzo(a)anthracene ND 0.10 ug/L 12/24/99)rm
Benzo(a)pyrene ND 0.10 ug/L 12/24/99rm
Benzo(ghi)perylene ND 0.10 ug/L 12/724/99 | rm
Chrysene ND 1.0 ug/L 12/24/99|rm
Dibenzo(a,h)anthracene ND 0.10 ug/L 12724/99 | 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 80218 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 12722799 |weh
o-Xylene ND 5.0 ug/L 12722799 | weh
Page 10
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Committed To Your Success

LABORATORY

Job Number: 914280

TES

T RESULTS

Date: 12/29/1999

Customer Sample ID: MwW-12

Date Sampled...... : 1271671999
Time Sampled......: 03:00
Sample Matrix.....: Aqueous

Severn Trent Services e,

EPA 160.1 Solids, Total Dissolved (TDS) 7300 10 mg/L = {12/20/99|lam
EPA.SZS.Z 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 Lig/Lig Extraction Complete 12/20/99]bjl
EPA 60108 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 12724799 | 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 12/24/99rm
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)perytene 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 12/26/99)rm
Fluorene ND 1.0 ug/L 12/26/99rm
Indeno(1,2,3-cd)pyrene ND 0.10 ug/L 12/24/99|rm
Naphthalene ND 5.0 ug/L 12/24/99rm
Phenanthrene ND 1.0 ug/L 12/264/99 | rm
Pyrene ND 1.0 ug/L 12/24/99] rm
EPA 80218 BTEX
Benzene ND 5.0 ug/L 12/22/99 | weh
Ethylbenzene ND 5.0 ug/L 12/22/99 jweh
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 12722799 | weh
Page 11
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Committed To Your Success

LABORATORY
Job Number: 914280

RESULTS

Date: 12/29/1999

Customer Sample I1D: MW-13

Date Sampled......: 1271471999
Time Sampled......: : 01:00
Sample Matrix.....: Aqueous

Laboratory Sample ID: 914280-11
Date Received....... s 12/16/1999
Time Received..i....: 13:37

IL
|

Severn Trent Services Ine.

EPA 160.1 Solids, Total Dissolved (TDS) 3500 10 mg/L = [12/20/99]lam
. EPA 325.2 Chloride 1900 100 mg/L 12/20/99| jdb
EPA 3010 Acid Digestion, Metals (ICP), Diss. Complete 12/16/99|chh
l EPA 3510 Separatory Funnel Lig/Liq Extraction Complete 12/20/99]bjl

EPA 60108 Metal{s 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 12/26/99|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
Indeno(1,2,3-cd)pyrene ND 0.10 ug/L 12/26/99 rm
Naphthalene ND 5.0 ug/L 12/24/99|rm
Phenanthrene ND 1.0 ug/L 12724799 rm
Pyrene ND 1.0 ug/L 12/26/99 | rm
EPA 80218 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
mdp-Xylenes ND 10.0 ug/L 12/22/99|weh
o-Xylene ND 5.0 ug/L 12/22/99 | weh
a part of




I Committed To=}'aur Success
' LABORATORY TEST RESULTS
Job Number: 914280 Date: 12/29/1999
Customer Sample 1D: DUP-1 Laboratory Sample 1D: 914280-12
Date Sampled......: 12/14/1999 Date Received...... .2 1271671999
Time Sampled......: 00:00 Time Received.......: 13:37
Sample Matrix.....: Aqueous
EPA 160.1 Solids, Total Dissolved (TDS) 2400 10 mg/L~ [12/20/99lam
EPA 325.2 Chloride 1200 200 ma/L 12/20/99] jdb
EPA 3010 Acid Digestion, Metals (ICP), Diss. Complete 12/16/99|chh
EPA 3510 Separatory Funnel Lig/Liq Extraction Complete 12/20/991bjl
EPA 60108 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 12/26/99|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 12726799 rm
Benzo(a)pyrene ND 0.10 ug/L 12726799} rm
Benzo(ghi)perylene ND 0.10 ug/L 12/26/99 rm
Chrysene ND 1.0 ug/L 12/724/99 | rm
Dibenzo(a,h)anthracene ND 0.10 ug/L 12/24/99rm
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 80218 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 12/22/99weh
Page 13
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Committed To Your Success

Job Number: 914280

LABORATORY RESULTS

Date: 12/29/1999

Customer Sample ID: FB-1

Date Sampled...... : 1271571999
Time Sampled......: 08:30
Sample Matrix.....: Aqueous

1 13:37

EPA 80218 BTEX

Benzene ug/L 12/22/99

Ethylbenzene ug/L 12/22/99

Toluene ug/L 12/22/99

m&p-Xylenes ug/L 12/722/99

o-Xylene ug/L 12722799
a part of

Severn Trent Services Ine.




' Committed To Your Success

LABORATORY TEST RESULTS
Job Number: 914280 Date: 12/29/1999 .

Customer Sample ID: TRIP BLANK Laboratory Sample 1D: 914280-14
Date Sampled......: 12/15/1999 Date Received.......: 12/16/1999
Time Sampled......: 00:00 Time Received.......: 13:37
Sample Matrix.....: Aqueous

EPA 80218 BTEX

Benzene ND 5.0 ug/L 12/20/99 | weh
Ethylbenzene ’ ND 5.0 ug/L 12/20/99 |weh
Toluene ND 5.0 ug/L 12/20/99 | weh
m&p-Xylenes ND 10.0 ug/L 12/20/99 | weh
o-Xylene ND 5.0 ug/L 12/20/99 | weh

Page 15
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l Committed To Four Success

QUALITY

Job Number.: 914280

CONTROL RESULTS

Report Date.: 12/29/1999

Qc Lab ID Reagent QC Result QC Result True Value orig. Vatue Calc. Result * Limits Date Time
Icv V199264H 21.16 20 105.8 % 85-115  12/20/1999 1533
1C8 0.02 _ 1272071999 1535
MD 914260-4 27.62 27.53 6.3 R 20 12/20/1999 1544
ccv V199264H 20.96 20 104.8 % 85-115 12/20/1999 1547
ccs 0.07 12/20/1999 1549
ccv V1992641 21.20 20 : 106.0 % 85-115  12/20/1999 1553
cce 0.12 12/20/1999 1555
ccv V199264H 21.20 20 106.0 % 85-115  12/20/1999 1556
ccs 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
ccs 0.05 : 1272071999 1622
ccv V199264H 21.15 20 105.8 % 85-115 1272071999 1632
ccs 0.14 12/20/1999 1634

Qc Lab ID Reagent QC Result QC Result True Value orig. Value Calc. Result * Limits Date  Time
Icv V1992641 20.92 20 104.6 % 85-115  12/20/1999 1701
Ic8 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
cev V199264 H 21.62 20 108.1 % 85-115  12/20/1999 1710
ccs 0.14 ) 1272071999 1711
ccv V199264H 21.33 20 106.7 % 85-115  12/20/1999 1714
ccs 0.11 12/20/1999 1715

Qc Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date Time
MB 0.0 - 1272071999 1000
LCs V23026E 9941.0 10000 99.4 % 80-120 12/20/1999 1003
MS 914176-1  Vv23026E 2203.0 500.000000 1711.0 98.4 % 75-125 12/20/1999 1008 °
MD 9141761 1788.0 1711.0 4.4 R 20 12/20/1999 1010

Qc Lab ID Reagent Qc Result QC Result = True Value Orig. Value Calc. Result * Limits Date Time

“CAL ICPCALBLK ~0.00090 0.00 - 1271671999 2109

CAL 1CPCALSTD 1.12229 1.00 12/16/1999 2117

Icv V211211F 1.95156 2.00 97.6 % 90-110 1271671999 2132
Page 16 * %=% REC, R=RPD, A=ABS Diff., D=% Diff.
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Committed To Your Success

Job Number.: 914280

QUALITY

CONTROL

RESULTS

Report Date.: 12/29/1999

Qc

Lab ID

IcB
1s8
MD

MS

ccv
cce
IsB
ccv
ccs

Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date  Time

0.00080 12/16/1999 2137

V211211 0.48103 0.50 96.2 % 80-120_ 12/16/1999 2141

914290-1 0.04914 0.05172 0.00258 A 0.01000 12/16/1999 2150
914290-1 V16008208 2.29709 2.000000 0.05172 112.3 % 75-125  12/16/1999 2154
V211211F 1.83351 2.00 91.7 % 90-110  12/16/1999 2229

0.00089 12/16/1999 2233

V211211E 0.45370 0.50 90.7 % 80-120 1271671999 2321

V211211F 1.83680 2.00 91.8 % 90-110 12/16/1999 2332

0.00089 : 12/16/1999 2336

Lab ID  Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date  Time
V211211F 1.97486 2.00 98.7 % 90-110  12/17/1999 1231

-0.00027 1271771999 1236

V211211 180.83746 200.0 90.4 % 80-120 12/17/1999 1240

914290-1 0.02148 0.02851 0.00703 A 0.05000  12/17/1999 1253
914290-1 V16008208 1.73574 2.000000 0.02851 85.4 % 75-125  12/17/1999 1258
v211211F 1.87765 2.00 93.9 % 90-110  12/17/1999 1332

-0.00110 12/17/1999 1337

V211211E 172.10363 200.0 86.1 % 80-120 12/17/1999 1436

V211211F 1.91981 2.00 96.0 % 90-110  12/17/1999 1447

0.00454 1271771999 1451

tab ID Reagent

QC Result

QC Result

True Value

Orig. Value Calc. Result *

Limits Date Time
V211211F 1.89033 2.00 94.5 % 90-110 12/17/1999 1231
0.01103 12/717/1999 1236
V211211E 469.67510 500.0 93.9 % 80-120 1271771999 1240
914290-1 . 19.53897 20.03454 2.5 R 20 12/17/1999 1253
914290-1 V16008208 20.48425 2.000000 20.03454 22.5 % 75-125 1271771999 1258
V211211F 1.86883 2.00 93.4 % 90-110 12/17/1999 1332
0.00001 1271771999 1337
V211211E 444 ,96072 500.0 89.0 % 80-120 1271771999 1436
V211211F 1.81744 2.00 90.9 % 90-110 1271771999 1447
-0.00734 1271771999 1451
Page 17 *  %=% REC, R=RPD, A=ABS Diff., D=¥ Diff.
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Committed To Your Success

Job Number.: 914280

QUALITY

CONTROL RESULTS

Report Date.: 12/29/1999

QC Type Description Reag. Code Lab ID Dilution Factor Date Time
Test Method........: EPA 8310 Batch.............3 51476 Analyst...: rm
Method Description.: Polynuclear Aromatic Hydrocarbons-HPLC UnitS.....cceee.. . oug/l

!
‘
1

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits
cenaphthene ND
cenaphthylene ND
nthracene ND

Benzo(b)fluoranthene ND
enzo(k)fluoranthene ND
‘enzo(a)anthracene ND
enzo(a)pyrene ND
Benzo(ghi)perylene ND
Chrysene ND
ibenzo(a,h)anthracene ND
luoranthene ND
luorene ND
Indeno(1,2,3-cd)pyrene ND
aphthalene ND
thenanthrene ND
yrenhe ND

Parameter/Test Description

QC Result

QC Result True Value

Calc. Result *

Orig. value Limits

cenaphthene 290.59%9 1000.000000 29.1 % 10-92
mcenaphthytene 633.57 1000.000000 63.4 A 11-127
nthracene 525.86 1002.000000 52.5 % 13-110
B8enzo(b)fluoranthene 353.73 500.000000 70.7 % 57-102
enzo(k)fluoranthene 313.49 500.000000 62.7 % 59-107
enzo(a)anthracene 310.47 500.000000 62.1 % 61-109
enzo(a)pyrene 304.86 500.000000 61.0 % 42-131
Benzo(ghi)perylene 311.28 500.000000 62.3 % 55-119
Chrysene 357.31 500.000000 71.5 % 59-103
ibenzo(a,h)anthracene 334.72 500.000300 66.9 % 63-108
Fluoranthene 360.53 500.000000 72.1 % 40-122

Fluorene 411.29 1000.000000 41.1 % 20-95
Indeno(1,2,3-cd)pyrene 306.27 500.000000 61.3 % 57-104

aphthalene 322.58 1000.000000 32.3 % 10-82
thenanth rene 248.50 502.500000 49.5 % 37-102
Pyrene 328.55 500.000000 65.7 %  59-11

Parameter/Test Description QC Result QC Result True Value orig. Value Calc. Result * Limits
Acenaphthene 499.36 1000.000000 ND 49.9 % 10-92
IAcenaphthylene 466.67 1000.0006000 ND 46.7 % 11-127
Anthracene 593.73 1002.000000 ND 59.3 % 33-110
Benzo(b)fluoranthene 304.24 500.000000 ND 60.8 % 57-102
Benzo(k)fluoranthene 317.15 500.000000 ND 63.4 % 59-107
Benzo(a)anthracene 316.57 500.000000 ND 63.3 % 61-109

Page 18 *  %=% REC, R=RPD, A=ABS Diff., D=% Diff.
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Committed To Yo

Job Number.: 914280

QUALITY

CONTROL

RESULTS

Report Date.: 12/29/1999

QC Type

Description

Reag. Code

Dilution Factor

Time

Parameter/Test Description QcC Result QC Result orig. value Calc. Result * Limits
l;\zo(a)pyrene 312.05 59.6 % 42-131
enzo(ghi)perylene 327.16 65.4 % 55-119
Chrysene 300.89 60.2 % 59-103
ibenzo(a,h)anthracene 340.91 68.2 % 63-108
luoranthene 391.56 78.3 % 40-122
luorene 518.29 51.8 % 20-95
ndeno(1,2,3-cd)pyrene 367.35 73.5 . % 57-104
Naphthalene 360.39 36.0 % 10-82
henanthrene 285.17 56.8 % 37-102
Iyrene 318.56 63.7 % 59-111

a part of

Parameter/Test Description Qc Result QC Resuit Calec. Result * Limits
Acenaphthene 422.69 499.36 42.3 % 10-92
16.6 R 30
cenaphthylene 621.10 466.67 62.1 % 11-127
28.4 R 30
Anthracene 574.14 593.73 57.3 % 33-110
3.4 R 30
enzo(b)fluoranthene 346.34 304.24 69.3 % 57-102
12.9 R 30
Benzo(k)fluoranthene 329.00 317.15 65.8 % 59-107
3.7 R 30
enzo(a)anthracene 319.73 316.57 63.9 % 61-109
1.0 R 30
enzo(a)pyrene 309.78 312.05 59.2 % 42-131
0.7 R 30
enzo(ghi)perylene 327.98 327.16 65.6 % 55-119
II: 0.3 R 30
hrysene 307.85 300.89 61.6 % 59-103
2.3 R 30
Dibenzo(a, h)anthracene 353.30 340.91 70.7 % 63-108
3.6 R 30
IFluoranthene 596.07 391.56 119.2 % 40-122
41.4 R 30
Fluorene 453.86 518.29 45.4 % 20-95
13.3 R 30
llndeno(1,2,3-cd)pyrene 331.77 367.35 66.4 % 57-104
10.2 R 30
Naphthalene 293.04 360.39 29.3 % 10-82
20.6 R 30
Phenanthrene 284.43 285.17 56.6 % 37-102
0.3 R 30
Pyrene 335.16 318.56 67.0 % 59-111
5.1 R 30
Page 19 * %=% REC, R=RPD, A=ABS Diff., D=% Diff.
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Committed To Your Success

Job Number.: 914280

QUALITY

CONTROL

RESULTS

Report Date.: 12/29/1999

Qc Type Description Reag. Code Lab ID Dilution Factor Date Time
Test Method........: EPA 80218 Batch.....ceveeua.s 51154 Analyst...: weh
Methed Description.: BTEX UnitSeevecennans ..: ug/l

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits
Benzene 52.351 50 104.7 % 70-130
Ethylbenzene 49.61 50 99.2 % 70-130
Toluene 50.61 50 101.2 % 70-130
m&p-Xylenes 95.71 100 95.7 % 70-130
o-Xylene 48.64 50 97.3 % 70-130

Parameter/Test Description Qc

Result

QC Resuit

Orig. Value

True Value Calc. Result * Limits
Benzene ND
Ethylbenzene ND
Toluene ND
m&p-Xylenes ND
o-Xylene ND

Parameter/Test Description

QC Result QC Result True Value orig. value Calc. Result * Limits
Benzene 54.834 50 1.563 106.5 %4 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 % 70-130
o-Xylene 45.29 50 ND 90.6 % 70-130

a part of

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 48.1 49.33 50 2.56 91.1 % 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 4 70-130
. . 1.4 R 25

o-Xylene 44.76 45.29 50 ND 89.5 % 70-130
1.2 R 25

Page 20 * %=% REC, R=RPD, A=ABS Diff., D=% Diff.
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QUALITY CONTROL RESULTS

Report Date.: 12/29/1999

Date

Dilution Factor

Reag. Code

Time

Calc. Result *

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

tenzene 50.055 50 100.1 % 70-130
thylbenzene 46.25 50 92.5 % 70-130
Toluene 47.26 50 94.5 _ % 70-130
m&p-Xylenes 89.53 100 89.5 % 70-130
-Xylene 45.45 ' 50 90.9 % 70-130

I Parameter/Test Description QC Result QC Result True Value orig. Value Calc. Result * Limits
Benzene ND
thylbenzene ND
oluene ND
p-Xylenes ND
o-Xylene ND

Parameter/Test Description QC Result QC Result True Value orig. Value Calc. Result * Limits
enzene 49.958 50 ND 99.9 % 70-130
thylbenzene 46.03 50 ND 92.1 % 70-130
Toluene 47.57 50 ND 95.1 % 70-130
m&p-Xylenes 89.08 100 ND 89.1 % 70-130
o-Xylene 45.24 50 ND 90.5 % 70-130

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
0.3 R 25

Toluene 47.37 47.57 50 ND 94.7 - % 70-130
v ' 0.4 R 25

m&p-Xylenes 88.79 89.08 100 ND 88.8 % 70-130
0.3 R 25

o-Xylene 45.20 45.24 50 ND 90.4 4 70-130
0.1 R 25

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
Page 21 * %=% REC, R=RPD, A=ABS Diff., D=% Diff.

a part of

Severn Trent Services lnc.




Committed To Your Success

QUALITY
Job Number.: 914280

CONTROL

RESULTS

Report Date.: 12/29/1999

" Qc Type  Description Reag. Code Lab ID Dilution Factor Date Time
I Test Method........: EPA 80218 Batch....... eeee..t 51210 Analyst...: weh
Method Description.: BTEX UNitS.eeeaeeeneasas Ug/L

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

enzene 50.705 50 101.4 % 70-130
Ethylbenzene 46.86 50 93.7 % 70-130
Toluene 48.90 50 97.8 % 70-130
m&p-Xylenes 90.36 100 90.4 % 70-130
45.96 50 91.9 % 70-130

lo-Xylene

Parameter/Test Description QC Result QC Result True Value orig. Value Calc. Result * Limits
Benzene ND
Ethylbenzene ND
Toluene ND
m&p-Xylenes ND
o-Xylene ND

Parameter/Test Description QC Result QC Result True Value Orig. value Calc. Result * Limits
Benzene 235.404 50 192.952 84.9 % 70-130
Ethylbenzene 46.73 50 ND 93.5 % 70-130
Toluene 76.16 50 31.58 89.2 % 70-130
m&p-Xylenes 97.17 100 ND 97.2 %4 70-130
o-Xylene 52.01 50 ND 104.0 % 70-130

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
0.3 R 25

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
0.6 R 25

o-Xylene 51.64 52.01 50 ND 103.3 % 70-130
0.7 R 25

Page 22 * 9=% REC, R=RPD, A=ABS Diff., D=% Diff.

l Toluene

a part of

Severn Trent Services Ine.




Committed To Your Success

Job Number.: 914280

QUALITY

CONTROL

RESULTS

Report Date.: 12/29/1999

Qc Type

Description

Reag. Code

Lab ID

Dilution Factor

Parameter/Test Description QC Result QC Result True Value orig. value Calc. Result * Limits
l:nzene 51.937 50 103.9 % 70-130
hylbenzene 48.15 50 96.3 % 70-130
Toluene 49.46 50 98.9 % 70-130
m&p-Xylenes 93.21 100 93.2 % 70-130
47.44 50 94.9 % 70-130

l-)(ylene

Parameter/Test Description QC Result QC Result True Value orig. Value Calc. Result * Limits
Benzene ND
Ethylbenzene ND
oluene ND
p-Xylenes ND
-Xylene ND

Oorig. Vatue

Parameter/Test Description QC Result QC Result True Vatue Calc. Result * Limits
enzene 51.282 50 1.605 99.4 % 70-130
thylbenzene 46.61 50 ND 93.2 % 70-130
oluene 47.96 50 ND 95.9 % 70-130
m&p-Xylenes 90.54 100 ND 90.5 % 70-130
45.93 50 ND 91.9 % 70-130

'-Xylene

Result *

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

enzene 51.191 51.282 50 1.605 99.2 % 70-130
0.2 R 25

thylbenzene 46.58 46.61 50 ND 93.2 % 70-130
II 0.1 R 25

oluene 47.79 47.96 50 ND 95.6 % 70-130
0.4 R 25

p-Xylenes 90.46 90.54 100 ND 90.5 % 70-130
0.1 R 25

-Xylene 45.84 45.93 50 ND 91.7 % 70-130
0.2 R 25

QC Result

QC Result

Oorig. Value

Parameter/Test Description True Value Calc. Result * Limits
enzene 50.910 50 101.8 % 70-130
thylbenzene 46.06 50 92.1 % 70-130
Toluene 48.7 50 97.4 % 70-130
m&p-Xylenes 89.01 100 89.0 % 70-130
lu-Xylene 45.24 50 90.5 % 70-130
Page 23 * %=% REC, R=RPD, A=ABS Diff., D=% Diff.
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QUALITY
Job Number.: 914280

CONTROL RESULTS

Report Date.: 12/29/1999

ac Type Description

Reag. Code

Ditution Factor

Date

Time

Test Method...... ..: EPA 80218
Method Description.: BTEX

UnitS.vereanacosaas Ug/l

Analyst...: weh

Parameter/Test Description QC Result QC Result True Value Oorig. Value Calc. Result * Limits
enzene 48.448 50 96.9 % 70-130
thylbenzene 45.96 50 ) 91.9 % 70-130
oluene 46.97 50 93.9 % 70-130
m&p-Xylenes 88.77 100 88.8 % 70-130
45.07 50 90.1 % 70-130

I-Xylene

l Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits
Benzene ND
Ethylbenzene ND
oluene ND
.::&p-)(ylenes ND
-Xylene ND

Result

QC Result True Value

Orig. Vatue

Parameter/Test Description Qc 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 964.2 % 70-130
m&p-Xylenes 86.07 100 ND 86.1 % 70-130
o-Xylene 43.48 50 ND 87.0 % 70-130

a part of

l 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
Il 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
l 3.3 R 25
o-Xylene 45.22 43.48 50 ND 90.4 % 70-130
3.9 R 25
Page 24 *  %=% REC, R=RPD, A=ABS Diff., D=% Diff.
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Committed To Your Success

Job Number.: 914280

QUALITY CONTROL

RESULTS

Report Date.: 12/29/1999

'_QC Type Description

Lab ID

Dilution Factor

Time

Parameter/Test Description

True Value

Orig. value Calec. Result

* Limits

enzene
thylbenzene
Toluene
p-Xylenes
-Xylene

- -

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

s¢ 3¢ 3¢ ae sl

70-130
70-130
70-130
70-130
70-130

Severn Trent Services Ine.
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SURROGATE RECOVERIES REPORT
Job Number.: 914280 Report Date.: 12/29/1999

Method.......... ..: BTEX Batch...covv-.. ...2 51154
Method Code.......: 8021BX Analyst.iieaess «..: weh

1,4-Difluorcbenzene ug/L

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

LCs - 48.62 50.00 97.2 78-118 1272071999 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 1272071999 1128
9143249 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
9143271 100 56.04 50.00 112.1 78-118 1272071999 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 1272071999 1530
914327-5 100 51.76 50.00 103.5 78-118 12/20/1999 1604
9143276 100 52.94 50.00 105.9 78-118 1272071999 1637
914327-7 46.76 50.00 93.5 78-118 1272071999 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 1272071999 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 1272071999 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

l 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 1272171999 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 12/21/71999 0138
914279-13 50.64 50.00 101.3 78-118 1272171999 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 12/2171999 0319
914280-5 49.85 50.00 99.7 78-118 12/2171999 0352

LCs 50.09 50.00 100.2 78-118 12/21/1999 0426

BFB (Surrogate) ug/L

Lab ID Matrix QC Type pilution Result True Value  Percent Recovery Limits Flag Date Time

Lcs 49.37 50.00 98.7 86-110 1272071999 0902
MB 48.16 50.00 96.3 86-110 1272071999 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 1272071999 1128
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Committed To Your Success

SURROGATE RECOVERIES REPORT
Job Number.: 914280 Report Date.: 12/29/1999

BFB (Surrogate) ug/L

l Lab ID Matrix QC Type Dilution Result True Value  Percent Recovery Limits Flag Date  Time
914324-9 ' 1000 45.98 50.00 92.0 86-110 _12/20/1999 1203
914326-1 500 46.7 50.00 93.4 86-110 1272071999 1237
914327-1 100 49.74 50.00 99.5 86-110 12/20/1999 1347
914327-2 100 48.44 50.00 96.9 86-110 12/20/1999 1421
914327-3 100 49.80 50.00 99.6 . 86-110 12/20/1999 1455
914327-4 100 49.43 50.00 98.9 86-110 12/20/1999 1530
914327-5 100 48.32 50.00 96.6 86-110 12/20/1999 1604
914327-6 100 49.10 50.00 98.2 86-110 12/20/1999 1637
914327-7 : 46.12 - 50.00 92.2 86-110 12/20/1999 1711
914279-16 46.51 50.00 93.0 86-110 12/20/1999 1745
914280-14 47.66 50.00 95.3 86-110 1272071999 1819
914279-3 46.42 50.00 92.8 86-110 12/20/1999 1853
914279-5 46.99 50.00 94.0 86-110 12/20/1999 1927
914279-6 47.45 50.00 94.9 86-110 1272071999 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

.914279-7 46.33 50.00 . 92.7 86-110 12/20/1999 2142
914279-8 48.83 50.00 97.7 86-110 1272071999 2215
914279-8 MS 48.79 50.00 97.6 86-110 12/20/1999 2249
914279-8 MSD 49.74 50.00 99.5 86-110 12/20/1999 2323
914279-9 47.58 50.00 95.2 86-110 1272071999 2357
914279-10 47.03 50.00 94.1 86-110 12/21/1999 0031 -
914279-11 47.01 50.00 94.0 86-110 12/21/1999 0104
914279-12 43.35 50.00 86.7 86-110 12/21/1999 0138
914279-13 46.14 50.00 92.3 86-110 1272171999 0212

l914279-17 46,29 50.00 92.6 86-110 12/21/1999 0245
914280-1 45.85 50.00 9.7 86-110 12/21/1999 0319
914280-5 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............: BTEX Batch...vevsesaal.s 51210
Method Code.......: 8021BX Analyst...........: weh
.| 1,4-Difluorobenzene 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 1272171999 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 1272171999 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 1272171999 1643
914327-5 1000 53.64 50.00 107.3 78-118 1272171999 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

l 914327-6 MSD 52.19 50.00 104.4 78-118 1272171999 1859
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Job Number.: 914280

SURROGATE

RECOVERTIES

REPORT

Report Date.: 12/29/1999

Severn Trent Services ne.

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 1272171999 2258
914280-7 MS 52.96 50.00 105.9 78-118 1272171999 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 1272271999 0548

BFB (Surrogate) ug/L
Ltab 1D Matrix QC Type Dilution 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 1272171999 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
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
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 1731
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 1272171999 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 1272171999 2150
M8 49.47 50.00 98.9 86-110 1272171999 2224
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 1272271999 0223
Lcs 48.38 50.00 96.8 86-110 1272271999 0548

Page 28
a part of




Committed To Your Success
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Job Number.: 914280

RECOVERIES

REPORT

Report Date.: 12/29/1999

Severn Trent Services [ne.

Method..... weanessl BTEX Batch...... vesasaat 51266
I Method Code.......: 80218X Analyst...........: weh
l 1,4-Difluorobenzene ug/L
I Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time
LCs 50.82 50.00 101.6 78-118 1272271999 1020
MB 50.62 50.00 101.2 78-118 12/22/1999 1056
914451-5 51.68 50.00 103.4 78-118 1272271999 1132
l 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 1272271999 1244
914280-13 MSD 51.03 50.00 102.1 78-118 1272271999 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 1272271999 1507
914280-6 51.38 50.00 102.8 78-118 1272271999 1543
914280-8 5t.70 50.00 103.4 78-118 12/22/1999 1618
914279-1 51.03 50.00 102.1 78-118 1272271999 1654
I 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
BFB (Surrogate) ug/L
I Lab ID Matrix QC Type Dilution Result True Value  Percent Recovery Limits Flag Date  Time
LcS 48.19 50.00 96.4 86-110 1272271999 1020
M8 46.60 50.00 93.2 86-110 1272271999 1056
914451-5 48.16 50.00 96.3 86-110 1272271999 1132
914280-13 47.04 50.00 94.1 86-110 1272271999 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 1272271999 1320
l 914280-2 48.43 50.00 96.9 86-110 1272271999 1356
914280-3 48.36 50.00 96.7 86-110 1272271999 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 1272271999 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 1272271999 1806
l LCS 49.12 50.00 98.2 86-110 12/22/1999 1842
' Page 29
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SURROGATE RECOVERIES REPORT
Job Number.: 914280 Report Date.: 12/29/1999

1-Fluoronaphthalene ug/L
Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time
l - MB 387.73 1000 38.8 10-74 12/23/1999 2312
Lcs 240.33 1000 24.0 10-74 12/2371999 2350
914280-1 242.34 1000 24.2 10-74 12/24/1999 0029
914280-1 Ms 262.38 1000 26.2 10-74 12/2471999 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 1272471999 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 1272471999 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

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

l9110280-2 893.47 1000 89.3 56-122 12/24/1999 0223

914280-3 871.35 1000 87.1 56-122 1272471999 0302
914280-4 2274.55 1000 227.5 56-122
914280-5 2731.11 1000 273.1 56-122
914280-6 2057.12 1000 205.7 56-122
914280-7 2236.42 1000 , 223.6 56-122 12/24/1999 0535
914280-8 1554.19 1000 155.4 56-122 12/24/1999 0613
914280-9 573.18 1000 57.3 56-122 12/26/1999 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

12/24/1999 0340
12/264/1999 0418
12/24/1999 0456

> X X X X
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QUALITY ASSURANCE FOOTER
METHOD REFERENCES
1. EPA SW-848, Test Methods for Evaluating Solid Waste Update |, 1A, IIB, Ill
2. Standard Methods for the Examination of Water and Wastewater, 18% 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)

Not detected at a value greater than the reporting fimit

Not calculable due to values lower than the reporting limit

Milligrams per liter
Milligrams per kilogram

Relative percent difference for a spike and spike duplicate is outside quality control limits. The precision of the method was

NA = Not Analyzed ND =

N/A = Not applicable NC =

ug/L = Micrograms per fiter mg/L =

ug/Kg = Micrograms per kilogram mg/kg =

U = Undetected

J = indicates value is > MDL, but < Reporting Limit

8 = 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.

; = Spike or spike duplicate recovery is outside quality control limits.
impacted by matrix.

N = Indicates value is above QC acceptance criteria.

QC SAMPLE IDENTIFICATIONS

“MB = Method Blank ) =
RB = Reagent Blank EB =
PB = Preparation Blank CALB =
MD = Method Duplicate RS =
LCS = Laboratory Control Sample LCSL =
MS = Matrix Spike MSD =
ICB = Initial Calibration Blank cce =
Icv = Initial Calibration Verification ICB =
PDS = Post Digestion Spike SS =
ISA = Interference Check standard "A” 1S8 =
ISCAB = Interference Check Sample AB MSA =
CAL = Calibration standard 8D =
MST = TCLP Matrix Spike MsQ =
PST = TCLP Post Digestion Spike LeT =
STL-Valparaiso VPQ0140
2400 Cumberiand Dr Revision 001
Valparaiso, IN 46383 Effective 10/15/99

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

apart of

Severn Trent Services hnc.




rpjsckl Job Sample Receipt Checklist Report v2
_ 12/16/99

Job Number..... : 914280 Location.: 57211 Customer Job ID.....: Job Check List Date.: 12/16/9%

Project Number.: 96000703 Project Description.: MOC - Bertha Barber Project Manager..... : lpa

Customer....... : Marathon 0il Company Contact.: Mr. Paul Peacock

Questions ? (Y/N) Comments

Chain-of-Custody Present?.....ccceeccecroocveccces Y

Custody seal on shipping container?..... ceesusssss Y

...1f "yes® custody seal intact?.....cecvecnanaas Y

Custody seals on sample containers?.....ceccevenss

...1f "yest, custody seal intact?...cceeavrecnccess

Samples chilled?......cveviniinnnne verrescarenenns 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?.......... Ceesescsanas N
Adequate sample volume provided?......ccecceenunne Y
Samples preserved correctly?....ccueiivrenennanenns Y
Samples received within holding-time?..... serasees Y
Agreement between COC and sample labels?.......... Y
Additional. ..o nniieiinienneeancneencancronacens
COmMENtS . .o erancncesacnsnnes

Sample Custodian Signature.

Page 1
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Appendix F

Water Well Inventory -
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