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1.0 Introduction

The New Mexico Oil Conservation Division (NMOCD) requested that Mobil perform a soil-
vapor survey and monitor well installation and sampling program to determine the severity
and extent of any contamination at Mobil's Thomas #1 well site. H+GCL was retained by
Mobil Exploration and Producing to conduct the subsurface investigation.

1.1 Location

Mobil’s Thomas #1 well is located in the NW -ll4 SE 1/4 NW 1/4 SW 1/4 of Section 30,
T29N R11W, San Juan County, New Mexico. It is south of U.S. Highway 64, approximately

three miles west of Bloomfield (figure 1). The site is accessible using county roads 5173 or
5211.

1.2 Environmental Setting

The Thomas #1 well site is situated on flat-lying ranch land along the flood plain of the
San Juan River. An oxbow pond borders the eastern edge of the site. Immediately to the
north and west of the site is irrigated alfalfa pasture. To the south of the site is a house, a
mobile home trailer, and various livestock corrals. A dirt access road runs through the
western half of the site.

The alfalfa pasture is heavily irrigated by a water cannon. The above ground six inch
irrigation line which feeds the cannon leaks along its joints. The irrigation and the leakmg
line allow for substantial percolation of the fresh irrigation water through the sands, silts,
clays and gravels onsite. The irrigation line runs along the western edge of the site.

Various above ground structures are present on the site. These include a natural gas well
head, production unit, a produced water tank, a condensate tank, and a dehydration unit.

A gazebo, which is used by the property owners for recreation, is adjacent to the pond, and
is not associated with the natural gas well equipment.




FIGURE 1
LOCATION MAP OF THOMAS WELL #1
SAN JUAN COUNTY, NEW MEXICO.
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2.0 Methods

2.1 Soil-Vapor Survey

This section describes the procedures that were followed during the soil-vapor survey of the
Mobil Thomas #1 Well Subsurface Investigation. The survey involved collection and
analysis of subsurface vapors at 37 locations on a rectilinear grid. At the request of the
NMOCD, stations were located at fifty-foot intervals within the area surrounding the well
and ancillary equipment. Sampling station spacings of 100 feet were used outside of the

. immediate well area. Sample collection points within the grid were varied throughout the

study area. Station locations are shown in map form on plate 1.

Soil-vapor samples were collected using schedule-40, galvanized steel sampling probes. The
probes were driven 3 to 3.5 feet using a compressor-driven, pneumatic post-hole driver.
Each subsurface vapor sample was collected in the following manner:

e  The sampling probe was withdrawn a distance of one to six inches. This step
separates the probe from the drive point, permitting unobstructed entry of
soil-vapor into the probe volume.

. An adaptor and evacuation line were attached to the probe. A battery-
powered vacuum pump was then used to extract vapor from the soil matrix.
The pump was attached to the evacuation line and operated for thirty
seconds prior to collection of the actual sample to remove atmosphcnc
vapors from the probe volume.

e A gas-tight syringe was used to collect the sample. The syringe needle was
inserted through a length of rubber tubing at the adaptor/evacuation line
junction. The vacuum pump was stopped and an aliquot of vapor was
collected and analyzed immediately using a portable gas chromatograph.

The portable gas chromatograph (Photovac Model 10S70) was calibrated daily using a
commercially-prepared standard gas mixture that contains known levels of benzene, toluene,
ethylbenzene, and para-, meta-, and ortho-xylenes in a nitrogen matrix. The standard gas
and actual soil-vapor standards were analyzed using identical procedures.

Instrument sensitivity, sample size, and sample dilution factors were varied in response to
the hydrocarbon levels that were present at individual stations. For example, if very high

3




Mobil E&P
Thomas #1 Well Subsurface Investigation Report

H+GCL

levels of volatile organic compounds were present in subsurface vapors, instrument gain
and/or sample size were reduced and/or the dilution factor was increased. These adjust-

ments permitted more accurate analysis of vapors containing high levels of volatile organic
compounds.

The standard gas was analyzed at least once for each set of five soil-vapor analyses as a
quality control measure. In addition, duplicate analyses were performed at several soil-
vapor stations to demonstrate that the analytical data are reproducible.

2.2 Drive-Point Monitor Well Installation

A total of five monitor well locations were selected based on the soil-vapor results. Due to
the shallow water table and the presence of numerous cobbles encountered during the soil-
vapor survey, the monitor wells were installed using a hand-held auger in conjunction with a
pneumatic-driven hammer. All wells were started using a hand-held auger with a standard
sand bucket to allow visual inspection of the soil down to the water table or to auger
refusal. Lithologic logs of the wells were then constructed in the field. The galvanized well
points were then driven with the compressed air hammer to total depth. The wells were
completed according to H+GCL’s standard operating procedures with a bentonite plug,
locking well cap and a concrete pad.

2.3 Water Sampling

After installation, the monitor wells were sampled according to H+GCL’s standard -
operating procedures (appendix A) under strict chain-of-custody. A new and packaged 1-
inch, disposable polyethylene bailer was designated for each well to prevent cross-
contamination between wells during sampling. A total of three well casing volumes of water
were withdrawn and the pH, conductivity, and temperature were periodically measured until
these parameters stabilized. All purged water from the wells was disposed of by pouring
into the on-site water storage tank. Ground-water samples were then collected and sent to

Core Laboratories and analyzed for benzene, toluene, ethylbenzene, and xylene (BTEX),
Total Dissolved Solids (TDS), and major cations and anions.

Upon the request of the NMOCD, a surface water sample was also collected from the
adjacent pond to the east and analyzed for BTEX.
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3.0 Results

3.1 Soil-Vapor

Analytical results for BTEX in soil-vapor at the Mobil Thomas #1 well site are shown in
table 1. Copies of the chromatographs are presented in appendix B.

3.2 Drive-Point Monitor Well Installation
The monitorihg wells were surveyed by Brewer Associates, Inc. Ground-water elevations

are presented in table 2. Lithologic logs of the monitoring wells are presented in appendix
C, and well completion diagrams are shown in appendix D.

3.3 Water Samples

Analytical laboratory reports are presented in appendix E. Table 3 present these data as
well as NMWQCC standards.




Table 1

Soil-Vapor Data for
Mobil Thomas Well #1 Site

Refined Chemical Data

Station Sum of
Number Benzene Toluene Ethylbenzene  p,m-Xylene o-Xylene BTEX
1 445 1074 1734 293 856 4405
2 0 0.0748 0 0 0.0224 0.0972
3 0 0 0 0 0.0848 0.0848
4 0 0.03 0 0 0.0316 0.0653
5 27320 206.0 4.548 3.990 9.115 2956.0
6 0.0018 0.0809 0 0 0.0812 0.1639
7 0 1250 691.6 654.1 461.3 3057
8 0 0 0.0996 0 0.0786 : 0.1782
9 0.0070 0.0558 _ 0.0031 . . 0.0526 - 0.0058 ' 0.1243
10 0 0.124 0.0011 0.0154 0.0043 0.1448
11 0 0.1404 0 0.021 0.0033 0.1647
12 0.0089 0.1456 0 0 0.0014 0.1558
13 0 0.1258 0 0 0.0020 0.1278
14 5550 0 1764 6060 1164 1454
15 0 0.1424 0 0 0 0.1424
16 0 0.1688 0 0 0 0.1688
17 0 0.177 0.0026 0.0554 0.0097 0.2447
18 0 0.1662 0.0196 0 0 0.1858
19 9200 3105 0 8400 2605 2331
20 0 7300 1494 6980 1368 1714
21 0 0.1396 0 0 0 0.1396
22 Analysis not stored to disk-Total of benzene, toluene, ethylbenzene and xylene = 12 ppmv
23 1.36 0 0.62 0.034 0.0160 2.0300
24 0 0 0.0096 0.0482 0.0134 0.0712
25 4905 5400 18250 - 4860 -+ 1605 : - 35020
26 144 24 ‘ 11 -0.0561 1.03 28.88
27 4.52 1.652 11.66 0 1.72 25.552
28 0 0 0 0.0554 0 0.0554
29 0 0.0824 0 0.0022 0 0.0846
30 0 0 0 0 _ 0 0
31 0 0 0 0.0057 0 0.0057
32 0.0013 0.0576 0 0.0059 0 0.0647
33 0 0.202 1.554 0.254 2.18 4.19
34 478 0 092.8 354 100.6 1025
34 duplicate 444 0 0 329.4 87.8 861.2
35 0.0023 0 0 0.0077 0.0041 0.0147
36 0 0.0268 0.036 0 0 0.0628
37 0 0 0.014 0 0 0.014

0569/MTHOM1A.TBL
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Table 2

Ground-Water Elevations

MW-1

MW-2

MW-3

MWwW-4

MW-§

Elevation, ft.
(AMSL)

537175

5371.39

5371.33

5371.22

5370.79
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4.0 Discussion

Based upon the preliminary soil vapor survey and ground-water sampling results, petroleum
hydrocarbons have entered the soil and have impacted ground-water at the site. The

contaminant plume originates from the areas of the produced water tank and production
unit as well as from the condensate tank location.

4.1 Ground-Water Flow

At the Thomas #1 well site, the direction of ground-water flow is south to southwest which
is parallel to the flow of the San Juan River in that area. A ground-water elevation and
gradient map of the site is shown on plate 2. At the site the depth-to-ground-water ranges
from 3.5 to 4.5 feet below ground surface. The gradient drops one foot over a length of
500 linear feet beneath the site. The wells were completed in fine-grained sands and silts.

4.2 Soil-Vapor

The results of the soil vapor survey showing total BTEX concentrations are presented in

map form on plate 1. The results indicate that a vapor plume is elongate and parallel to
the direction of ground-water flow. '

. 43 Water Chemistry

Analytical laboratory results from the monitor well sampling program for BTEX are

presented on plate 3. The dissolved-phase BTEX plume appears to mimic the geometry of
the soil-vapor plume.

0569/WESS01.DOC
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Hygienetics, Inc./Geoscience Consultants, Ltd.

December 23, 1987
Procedures for Purging and Sampling Wells

1.0 Purpose

To describe the Standard Operating Procedures SOP for purging and sampling wells.

2.0 Scope

This document describes procedures to be used in purging and sampling wells for determina-
tion of water quality and potential contamination. The procedures described in this
document are consistent with the requirements of all Federal regulations, and are specifically
designed to comply with ground water monitoring requirements under RCRA.

3.0 Procedures

3.1 Preparations for Sampling
Before proceeding to the field area, be sure that all necessary equipment and suppﬁes are
on hand. To the extent possible, all equipment and supplies should be decontaminated in

the laboratory before proceeding to the field area. Equipment decontamination procedures
are described in a separate SOP.

Equipment and supplies needed for collecting representative ground water samples include:
e An electronic water-level sounder or steel tape and chalk,

° Distilled water and wash bottles,
e  Brushes and laboratory soap,

Page 1 of 11
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Heavy plastic bags,

Paper towels or clean rags,
Zip-lock plastic bags,
Rubber gloves,

Several 500 ml beakers,

A submersible pump (at some sites there is a dedicated pump for each well)
with appropriate attachments to enable purging and sampling the well,

A hose to direct pump discharge several feet away from the well, and
containers for discharge if it is contaminated,

Plastic sheet film,
A graduated bucket,

A bottom-filling teflon or stainless steel bailer with sufficient cord and/or
cable,

All necessary sample containers with the appropriate volume of preservatxves
added to the containers by the laboratory,

pH meter,

Thermometers,

Specific conductance meter,

Field log book and sample forms,
Ice and ice chest for samples,
Strapping tape and shipping labels,

Page 2 of 11
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e  Waterproof marking pen,

o  Chain-of-Custody labels,

e  Watch or stopwatch for use in determining pumping rates.

A nearby location of a steam cleaner is desirable in order to avoid long delays for cleaning
of equipment, if necessary, between sampling of individual wells.

3.2 Determine Water Level and Test for "Floaters" and "Sinkers”

Using an electronic sounder ("water level probe”) or other suitable device, measure the
depth to water (DTW) in the well. If approximate total depth (TD) of the well is not
known, it will also be necessary to measure total depth with the sounder. If approximate
total depth is known, defer the measurement until after sampling has been completed. Use
of the electronic sounder is described in a separate SOP. If the presence of floating or
sinking immiscible phases is known or suspected, they must be evaluated and sampled
before purging or other sampling.

After determining the water level and total depth, coat the electronic sounder’s tape with
an indicator paste which changes color when exposed to organic chemicals. Apply the paste
in a thin layer over a 1-foot interval at the bottom of the tape, and over a 1- to 2-foot .
interval including the tape measurement corresponding to the water level elevation above
the bottom of the well. Lower the sounder into the well so that it reaches the bottom of
the well, and the upper paste zone spans the water level.

Withdraw the tape, and observe whether the indicator paste has changed color (refer to the
manufacturer’s instructions for the color change to be anticipated). ' If floating or sinking

phases are present, they must be sampled before purging the well. Instructions for sampling
"floaters” and "sinkers" are included in the following section.

Page 3 of 11
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3.3 Collection oF "Floaters" and "Sindcré"
3.3.1 Collection of Light Immiscibles (Floaters)

The approach to collection of floaters is dependent on the depth to the surface of the
floating layer and the thickness of that layer. The thickness of the layer can be determined
by using an interface probe, which indicates the depths to both top and bottom of the layer.

If the thickness of the floater is two feet or greater, a bottom valve bailer is the equipment
of choice. Slowly lower the bailer until contact is made with the floater surface and lower
the bailer to a depth less than that of the floater/water interface depth as determined by .

preliminary measures with the interface probe.

When thickness of the floating layer is less than 2 feet but the depth to the surface of the
floating layer is less than about 15 feet, a peristaltic pump can be used to collect a sample.

When the thickness of the floating layer is less than two feet and the depth to the surface
of the floating layer is beyond the effective "reach” of a peristaltic pump (greater than 25
feet), a bailer must be modified to allow filling only from the top. Disassemble the bailer’s
bottom check valve and insert a piece of two-inch diameter Teflon sheet between the ball
and ball seat to seal off the bottom valve. Remove the ball from the top check valve, thus
allowing the sample to enter from the top. To overcome buoyancy when the bailer is
lowered into the floater, place a length of one-inch stainless steel pipe on the retrieval line
above the bailer (this pipe may have to be notched to allow sample entry if the pipe

- remains within the top of the bailer). Lower the device, carefully measuring the depth to
. the surface of the floating layer, until the top of the bailer is level with the top of the

floating layer. Lower the bailer an additional one-half thickness of the floating layer and
collect sample. This technique is the most effective method of collection if the floater
consists of only a few inches of materials.

3.3.2 Collection of Heavy Immiscibles (Sinkers)
The best method for collection of sinkers is use of a double check valve bailer. The key to

collection is controlled, slow lowering and raising of the bailer to and from the bottom of
the well. Collection methods when using a bailer are equivalent to those described above.

Page 4 of 11
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3.4 Determine the Volume of Water to be Purged from the Well
This normally is at least 3 casing volumes, determined as follows:

e  Measure the true inside diameter of the casing, using a steel tape or ruler;
convert to feet.

o  Find the true inside radius (r) of the casing by dividing the diameter by 2.
. Determine 1 casing volume in cubic feet (V) by calculating:
Ve =314x (r)’)i (TD - DTW). o
¢  Determine 1 casing volume in gallons by multiplying V; x (7.48 galsfft®).
e  Multiply by 3 to determine total volume of water to be pumped from the

well.

The exception to this standard (other than program requirements) is in the case of low yield
wells. When purging low yield wells, pump the well once to dryness. Samples should be
collected as soon as the well recovers. When full recovery exceeds three hours, samples
should be collected as soon as sufficient water volume is available.

'35 Purge the Well

Currently, standards allow for four options for purging wells. They are:
o  Teflon or stainless steel bailers

o  Existing dedicated equipment - Use of these devices must be approved by
On-Site Representatives.

. Peristaltic pumps - Use of these devices, suitable for shallow wells only, must
be approved by the On-Site Representative.

Page 5 of 11
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e  Positive displacement bladder pump, capable of being completely disas-
sembled and cleaned before use in each well.

At no time during purging should the evacuation rate be high enough to cause the ground
water to cascade back into the well thus causing excessive aeration and potential stripping
of volatile constituents.

The actual volume of purged water can be measured by several acceptable methods.

o  When bailers are used to purge, the actual volume of each bailer’s contents
can be measured using a calibrated bucket.

o If a pump is used for purging, the pump rate can be determined by using a
bucket and stopwatch, and the duration of pumping timed until the necessary
volume is purged. A totalizing flow meter may be used, if available.

Monitor the pH, temperature, and specific conductance of the water purged to ensure that
these parameters have stabilized by the time 3 casing volumes have been withdrawn. If
stabilization has not been achieved at that time, continue purging until it is achieved.

3.6 Disposal of Purged Water

Dispose of pumped water in a manner which poses no threat of contamination to any

surface or ground water in the vicinity. If the water is determined to be hazardous, it must
be contained and disposed of according to appropriate regulations.

3.7 Initial Sampling for Field Parameters

Begin sampling by withdrawing water from the well in accordance with the procedures of
section 3.8. Place the first water withdrawn in a 500 ml or larger flask or beaker which has
been properly cleaned, then rinsed 3 times with the well water being recovered. Use this
sample for field measurement of temperature, specific conductance, and pH. Procedures for
these field measurements are described in a separate SOP document.

Page 6 of 11
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3.8 Sample Collection

3.8.1 General Considerations

The technique used to withdraw a ground water sample from a well should be selected
based on a consideration of the parameters which will be analyzed. To ensure the ground
water samples’ representativeness, it is important to avoid physically altering or chemically
contaminating the samples during collection, withdrawal, and containerization.

The preferred sampling device for all parameters is a double check valve stainless steel or
Teflon bailer.

To the extent possible, no sampling device constructed of or containing neoprene, PVC,
Tygon, silicone, polyethylene, or Viton will be used to collect ground-water samples.

In some cases, it may be necessary to use equipment already in the well to collect samples.
This is particularly true of high volume, deep wells (>150 feet) where purging pumps are
ineffective, and bailing is impractical. If existing equipment must be used, determine the
make and model of the pump and check with the manufacturer concerning component
construction materials.

General sampling procedures include the following:

e  Clean sampling equipment should not be placed directly on the ground. Use
a drop cloth or feed line from clean reels. If reels are used, avoid placing
contaminated lines back on reels.

o  Lower sampling equipment slowly into the well to avoid degassing of the
water and damage to the equipment.

) If bailer cable is to be decontaminated and reused, it must be Teflon-coated
or made of stainless stecl. Braided polypropylene is also acceptable.

o  Check the operation of bailer check valve assemblies to confirm free
operation.

Page 7 of 11
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e  Purging pump flow rates should be adjusted to eliminate intermittent or
pulsed flow. The settings should be determined during the purging opera-
tions. Flow rate should be less than 100 ml/minute when sampling for
volatile organic compounds (VOC'’s).

e  Samples should be collected and containerized in the order of the parameters
volatilization sensitivity. Table 3-1 lists the preferred collection order for
some common ground-water parameters.

3.82 Collection of Volatile Organics Sémples (VOAs)

VOA:s should be collected from the first bailer removed from the well after purging,
immediately following collection of the sample for field analyses. The most effective means
of controlled collection of the sample is by employing two people. One person should
retrieve the bailer from the well and place the bottom over a VOA container (40 ml
septum vial) held by the second person. The second person should insert the Teflon
bottom emptying device into the bailer, bring the vial to tip of the bottom emptying device,
and tilt the vial to approximately 60. from the vertical.

Delivery of the sample from the bailer down the edge of the vial is accomplished when the
person holding the bailer slowly opens the top check valve with a Teflon, glass, or stainless
steel insert. As the vial is filled, the second person should return it to the vertical position.

Fill the septum vial until it is just overflowing. Cap the vial and invert. If a bubble exists,
~ discard and repeat. Do not reopen the vial and add additional sample. -

If a sampling pump is used, reduce the flow to less than 100 ml per minute prior to sample
collection.

3.9 Containers

Collect and preserve all samples in approved containers and by the standard methods
described in the Sampling and Analysis Plan for the project. The specific containers and
preservatives used for each analyte may vary among laboratories. The standard methods of
the laboratory selected for analysis will be followed in each project Sampling and Analysis

Page 8 of 11
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Plan. Handle all samples in accordance with the procedures described in the SOP docu-
ments "Procedures for Packing and Shipping of Samples” and "Chain-of-Custody Procedures.”

3.10 Final Field Analyses

Immediately after collection of all samples required in the Sampling and Analysis Plan,
collect a final sample for field analyses, as described in Section 3.7 above. The purpose of
these repeat analyses is to check for possible changes in water quality during the time of
sampling. Samples used for field analys&s should be discarded when the analyses are
complete (see table 3-1).

Page 9 of 11
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Preferred Order of Sample Collection

WRONANDWNE

Volatile organics (VOA)
Purgeable organic carbon (POC)
Purgeable organic halogens (POX)
Extractable organics

Total metals

Dissolved metals

Total organic carbon (TOC)
Total organic halogens (TOX)
Phenols

Cyanide

Sulfate and chloride

Nitrate and ammonia
Radionuclides

Page 10 of 11
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3.11 Measure Total Depth of Well

After collection and preservation of all samples and completion of final field analyses,

measure depth to bottom of the well, using the electronic sounder. Use of the sounder is
described in a separate SOP.

4.0 References

U.S. Code of Federal Regulations, 1983, 40 CFR 264.97.

U.S. Environmental Protection Agency, 1986a, RCRA Ground-Water Monitoring Technical
Enforcement Guidance Document, p. 97-114.

U.S. Environmental Protection Agency, 1986b, Test Methods for Evaluating Solid Waste:
EPA Report SW-846; Volume I: Physical/Chemical Methods.
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Reviewed By:

Reviewed By:
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P URNENCRN
: x_ﬁ]zq;;_—'u\,r‘,wn

LNENCN

| UNENOWN
JUNENCWN
S LINE NN
UNENOWN

TR s N A ol €2 R S P B O O i 3

alarm

I r
23.3
a4,z

lavel

D

Lo 3

k1R

PJ s R

rea/FRM
<7 mvE
EomVE
I3 Le
ot 3 nd
. 4 -
& mvE
- WVE
= s
ot %
1 [§1=3
[ Youl

AAUBUST 26, 1991

IMOEIL THOMAS NO.

ABTEX CALIEBRATION

1

WEL L

SITE




Analysis Report - Photovao

10670 Gas Chromatograph

F

10

Seconds #1090

g =y

1
AS5topped at

JOffeet =
1Chart speed
18lops sens.
‘Window +/-
Minimum area
ATimer delay 10.0 sec
tAnalysis time 2000.0 seo

SaMPLE L

BRARY E 0 4UE 13
1 [

288.8 ==

ANumber 7 mobil
HInternal Temp 40 btex
AGain 7 v 40

o

-0 mV

D)
-

o
menm

ACycle time O min

thomas 1

cal

10 ml/Zmin

LD CmSmin

14 & oV/Sec
Fercent
mVsac

LNKNOWN
S UNEMNORN
TUNKENOWN
gqiociuene
THUNENOWN
Jo-uylene
JUNERNOKN
R NOEN
JUNENDHN Gi0Z4.4

Name R.T.

-
-t w

1
4
=148
8
L

xn RN s S GRS B
f
¥

AreasFFM
125 mvE
42,2 mVs
18.4 mvs
IT74 FPRBEY

1A

Z.9 oVa
112 PREX
L&D mVE
DL.E mVE
426 VS

¥ edxresds alarm level

TAUGLST 26, 1991

AMOBIL TROMAS NO. 1 WELL SITE

4S0IL VAFOR SAMFLING STATION 2




Analysis

Report — Fhotovac

10870 Gas Chromatograph

1l

i

0

10

.b .

0.5 Yolts

I e

A Btopped at 1679.8
ANumber 10
AGain 2 ov 40 10

JOffset

Chart speed
1Slope sens. |
dHindow +/- o
Minimum area a
4 Timer delay
1Analysis time ZO00Q.0 sec
ACycle time o

SOHMPLE LIBRARY =

AUE 15
e

RS

mobil thomas 1

Internal Temp 40 pt 2
ml/min

6.0 mV

0.3 cm/min

18 14 & mV/Sec
b Fercent

= mVsec

10.0 sec

min

Name # FR.T. Bres/FPRFM
TUNENOWN 1 4.1 49,1 mve
AUNKNOWN 2 19.4 106 mVS
TUNE N I O111.7 94.% mvs
JUNERCWH 4 3167 7.4 mVS
JUNENDWH 5 I7ILE 115 mVvS
JUNERCWN & 9ER,0 479 @S

¥ oexceseds alarm level

HAUGUST 26,

dsoIiL

|MORIL THOMAS NO. 1 WELL SITE

VAFOR BEAMPLING STATION 3




Analysis Report

Fhotovac

10670 Gas Chromatograph

on

o«

0,5 volts

AStopped at
ANumber i1

gGain 2 ov

‘tChart speed 0.5
1Slope sens. ig
AJWindow

GMinimum
ATimer delay

1Analysis time
dCyle time 8]

SAMPLE AT E ]

LIBRARY I

ZO00.0 mes

Internal Temp 2% pt I

o £

HER=1S,

L

t 2.0

m

14 &
+/— S
area b

10.0
2000 .0 sec
min

cec

mokhil

40

RS- IR

thomas L

10 ml/min

cm/min

m /A Ser

S Fercent
mvsen

CUNENOWN
TUNENDRWN

Mame

A

S UNKNDWN 1i3.0
do-nvlens S24.1
TUNKNOWN 5 TE4.7
AUNENOWN & F9E.0
: ¥ pucesds alarm

Area/FFM
45,7 mVg

e i
5.3 mVE
STOED - o 1 g
45,7 mVS

158 FPBX%
T7.0 Vs

440 mViVEs

JAUGBUST 26,
AMORIL THOMAS MO

1soI1L varor

fete

791

I WELL &IT7E

SAMFLING STATION 4




Analysis Report — Photovac 1@&70 Bas Chromatograph

[~
[.

ta

~0

- ¥ o N
O 5 WMol te T

AMPFLE LIBRARY 2 4UG 15 1991 11:14

LSaMPLE LIBRARY 3 ALG
—S

topped at ZO00.0 ssr

e T e
5 o : z
e

10,

11

— T | Number 12 mobil thomas 1
il : 1Internal Temp 28 pt

48ain 2 ov 40 1O ml/min

H0ffeet ZE.0 @V

‘iChart speed 0.5 cm/min
1Slope sens. 18 14 & mVY/Sec
qWindow +/- & Fercent
GMinimum ares 3 msec
ATimer delay 10.0 =sec
1Analysis time 2000.0 sec

ACycle time 0 min

Name

. # R.T. frea/FPRM
TUNENQWRN i Z1.5 5.7 NE
JunENOWN 2 248 Toh VS
TUNENOWN EO3ELE . R&.7OVE
GUNENDUWN 449,90 &, B VS
TUNENOWN 5 &4.4  TILe VS
JUNENORN & 78.5 5.8 Ve
TUNENOW 7 w1.3 19.1 w8
TUNENOWN 8 100.3 I.10WE
AUNENCOWN 7 114.5 5.4 VS
jtoluene 10 120.4 g.04 FPH¥
JUNENOMWN 11 138.4 5.6 VB
UNENOWN 12 159,70 1.3 VS
A UNFENOW! I O1&68.7 1.8 ve
" UNENOWN 14 Z11.2 1.8 vs
JUNKNOWN 15 244.4 250 mvs

‘lethylbenzene 16 259.8 Frmx

4.04

lp.m—uylene 17 287.5% 98.5 FFPBX
AUNENOWN 18 Z0s.1 129 mve
do-uvlene 19 Z2B.& 21 FFEX

AUNENOWN TOOEERT O P47 mve
TUNKNDWN 21 458.0 3I9.8 mvS
JUNENOWN 221102, 114 mvs
) ¥ exceeds alarm level

|AUBUST 26, 1991
AMDBIL THOMAS NO. 1 WELL SITE

:SGIL VAFOR SAMPLING STATION 5




Analysis Report - Fhotovac 10870 Gas Chromatograph

=

eg e

-y

10,

1

;

Seconds 2100

ANumber
dInternal Temp
4G&ain

vk Y17.1

HSAMFLE LIBRGRY 3
AS5topped a

10ffset
JChart speed
ISlope sens.
eindow +/-
Minimum area
ATimer delay
fAnalysis time Z2000.0
ACycle time

AUB 15 1991  1Z:20

[ S N A

15 mobil thomas 1

4 pt &
20 ov 40 10 ml/min

54,0 mV

0.5 cm/min

g8 14 &6 mV/Sec
] Fercent

= Weec

£l
=
s

JO.O sec
SEC
0 min

Name

TUNENORN
S UNENGHN
ibenzens
dtoluens
T UNENORN
SGURNENGHN
UINENCGIN
UNENOWR

¥ ercesds

R.T. Area/FFM

4.2 2

- 2

o 5 4

A S DU )

2%.7 8.9%
129, 7 1 £, 3
Lt sem B e BN n W ;
P ye

178.4

) ]

24501
405.0
487,

[l e~ U R
Lad b )
3
< R
i

1

LTI N B S Y % S

= Ll

{AUBUST 26, 1991
AMOBIL THOMAS NO.

ABDIL VAFDR SAMPL

1 WELL EITE

ING BTATION &




10870 Bas Chromatograph

T
~J

Ty
S SUAL N N

1y

16

L SAMPLE LIERARY
Stopped st

Number

dinternal Temp

AGain

10ffset
4 Chart speed

Slope sens.
Window +/-

Minimum aresa
A4 Timer delay

HAnalysis time 2000.0 sec
ACycle time

-

AUG 15 1991 13035

7 mobil thomss 1
? pt 7

O ov 40 10 ml/min

46,0 mY
0.5 cm/min

14 6 mV/Bec
Fercent
misec

10.0 sec

[
oo 0

Q mir

Name

TUMKNGEN
JUNENOWN
UMENCRN
A LNENORR
T UNKNOWN
JUNENOWN
AUNENOWN
LINENOWRN
AUNKNOWN
UNENORN
JUNKENOWN
jtoluene
JUINENOWN
TUNENOWN
dethylbenzene
Rammxylene
UINKNOWN
JUNENOWN
TTUNKENOWN
A UNENQWN
T UNKENDOWN
JUNENOWN
TUNENOWN
JUNENCOWN
JUNKNOWN
JUNENCOWN
A UNKNOWN
JURNKNOWN
JUNENOWN
TUNENDOWN
AUNENOWN
UNENOWN

¥ R.T. Area/FFHM
1 Z1.5 225 mVs
2 ZE&H.0 1.9 Vs
IRe.E .2 v8
4  ZFEL 1 245 mvE
9 3F.0 5.5 VS
& 42.8 2.5 VB
7445 .1 VS
g 55.4 &H.2 V8
G ThHWE 9E.E VS

10 21.7 £.3% VS
11 1046.8 22,1 VE
12 127.1 12.5 PPM%

17 140,53 123 VB

14 1946.8 £H.&6 VB
15 26Z.0 44,2 FPFPMx
16 00,7 b.856 FPRMX
17 I19.2 18.7 V8
18 Z6Z.2 1.6 VB
19 330.2 12.5 V8
20 4091 10,2 Vs
21 479.7 17.4 V8
22 375.8 il V&
23 6353, 15.9 V&
24 4697 . 11.1 VS
2% 749.1 10.7 VB
26 849.5 VS
27 917.2 Vs
281024 .,0

z
By et

NS R
)

291181.3 V8
F01291.3 1 s
3114469.9 1%.4 V8
F21610.4 2 VG

¥ excereds alarm level

JAUGUIST 24, 1991

AMOBIL THOMAS

1 WELL BITE

HSOIL VAROR SAMFLING STATION 7




-

14

&

ig

12

conds <100

1

=
18t Cpde st 1500.0 ssc

gNumber 4 mobil thomas 1
JInternal Temp 26 mach blank

ABGain

10ffset
JChart speed
1Slope sens.

dWindow +/- g Fercent
AMinimum area 3 mVeec
ATimer delay 1¢G.0 sec
tAnalysis time 1500.0 sec
dCycle time G min

MFLE LIBRARY 3 £UB 27 1991 10237

ov 40 1C¢ ml/min

B3

L0omY
Loocmimin
14 & mV/Bec

Tt foute
S R

JURNENDRN

#
1
A UNERORN 19,0 417 mvs
TUNENDRN T 84,3  76.6 nvE
S URIEN DN 4 71,7 9.3 mve
JLINHNOWN 5 106.6  3I7.3 mVS
JUNENDWR & 12Z.0 25 avs
T UNENOW 7 1827 58 mVvS
LIMERNOWN 5 189.% 97.5 mVs
g

ST UNERNOWN
Jethylbenzene 10 298.7 478 FPRBEX

UM ENOBN 1% 437.7 18.7 mVS
JUNENOWN 14 448.8 IE.8 mVS
JUNKNOWN 15 529.% T9 mVE
A UNENOWN 16 638.3 17.2 mvs
AUNENCWRN 17 689.9 1.7 mVsS
TUNENCWN 16 898.8 42.5 mVS
A UNENOWH

Name R.T. Area/FFM

4.2 22.3 mVE

264.7 139 mVs

o-xylene 11 3722 I PPB%

191034.4 20.4 mVE
¥ exceeds alarm level

1AUBUST Zé&, 1991
IMOBIL THOMAS NO.

|S0IL VAFDOR SAMPLING STATION 8

1 WELL SITE




Analysis Report - Fhotovac 10870 Gas Chromatograph

P
[

Vst s

Seconds x100

1

SaMPLE

dumber

FInternal Temp
AGairn

HOffset
dChart speed
1Slope sens.
JWindaw +/-
AMinimum area
ATimer delay
JAnalysis time
ACycle time

LIBRARY

AStopped at 400.0 =

-

&
2&

20

47
8]
1e
10
5
14
400
O

-
L)
o

i

1

.0

o 0

mobil thomas 1
pt G
v 40

W

om/min

4 & mV/Sec
Fercent
mVseo

SEC

=t=Tn

min

3

10 ml/min

Name

JUNENCOKM
A UNENOWN
henzens
- LINKMOWN
HUNENOWN

gJtoluene

tolusne
JUNKNDWN
TUNERNDOWN
UNENCWN
dethylbenzenes
Hpsm-rylene
Jo-xylene
jo-rylene

¥ exceeds

23 b N30 s et Ay L P B SR

i
1
4

N
1
4
A
3
-3
Al
~r
o
-
RS

-
=3

F.T. A
4.6

B

ea/FFM
vg

19.0 yg
&6.5% I4.9 FRBX
0.1 =] Ve
04,2 7=

NS - TS N ' NI N7

T&.Q 1&8 FREXR
2.4 E77 FPEX
&2.7 1. Y
2g.2 107 mVE
Sa.é g mv5
?7.9 15.4 FFE%
15.5 2635 FRPRY

5T o

it om Ll

74.2

A
Lt B ST

29.1

alarm level

FFREX
FRBY

|auGsUST Z6,

19721

AMOBIL THOMAS NO. 1 WELL SITE

A50IL VQFDR SAMFLING STATION 9




Analysis Report -

Fhotovac

10870 Gas Chromatograph

o g ]

5 §

3

T

TSAMFLE L IBRARY

ANumber o
YIinternal Temp =g
iBain 20 ov 40

AUE 27 1991

AStopped a2t 1000.0 sec

mobil thomas 1
ot 10
10 ml/min

T iDffset CAT.0 mY

‘Chart spesd {
1S1lope sens. 1
AWindow +/- 14
Minimum area a

ATimer delay 10.0
tArnalvsis time
ACycle tims 0

Yo S cmimin

2 14 & mV/Sec
) FPercent
meec

SEC

1000.0 sec

min

TUNENOW
UNEROWN
Jtoluens
AJUNERNORN
Jethylbenzene
dpsm—sylens
Ho-Rylena
Jo—xylens

Name R.T.

4.7

19.32
120, 4
2&4.,00
297.9
217 .1

- -
I5E.3

Area/FFM
1.7 ¥S
4.1 V8
&EZO FRRY

my &

FFREX

FrExf

FRE¥

FREEX

R
RIS O O

en

el S " o

Rolna BN ER ol =TT B 08 =

R3O LR

7
7
LI
G.4
: jo—xylene 405, 4 1.3 FPFEBEx
8 - : JUNENORN 10 438.8 86T mVS
15 JUNKENOWN 11 B32.7 1.2 ve
) JUNKEMORN 12 4474 44,5 mVE
16 JUNENDOWN 13 689.9 2.5 mVs
7 j TUNKNOWN 14 743, 9.8 mVE
| 17. SURENDRN 15 B40.7 22 mvs
- “TUNKNOWN 16 903.4 &4 mVS
10 ! ¥ exceeds alarm level
HAUGUST 26, 1991
iv |MORIL THOMAS NO. 1 WELL SITE
i |SOIL VAFOR SAMFLING STATION 10
i
S
13
L
ti4. . . . . .
Sgconds #100
/
Vs



Analysis Report — Fhotovac 10870 Gas Chromatograph

~

e (.5 Wt b

T
1

h

1a

~d

b

Seconds =100

SAMFLE LIBRGR

ANumber

GInternal Temp
RI=EE

paalin

|AUBUST Zé,

JOffset
1Chart speed
1Slope sens.
AWindow
AMinimum area
ATimer delay
1Analysis time
ACycle time

+/=

7
27

20

40,

0.5 cm/min

1g
10
5

10,

1000,
0

Y I AUB
c

oy
Lo &

JGtopped at 1000.0 sec

mobil t

pt 11
ov 40 1

0O my

14
Fercen
mseo

-

<

8]

I's}

o
R ]
n

5o

1991 1Z: =

4 & mY

homas 1

0 ml/min

y=t-Tw

t

Mame

TUNENOWN
JUNENOWN

toluens

JUNENOWN
|psm—xylena
Jo-wylene
JUNENORWN
TUNENCWN

S UNENOWN
TUNKNOWHN

TUNENOWN

¥ oedce

S I ST < T OO O B S - <

eds al

F.T.
4.3

]
A e

190.0
26D .4

o

F17.1

qUE.0

leve

Area/ M
1.2 Vs

I5.7 Ve
TOR PREY
111 Ve
108 FPPREX

1&.6 PFREY%

Ve

vE
mVE
mVo
m\VE8

A
[H RS ]
AT R S W T

'-..,J

1
o+

i

IMOBIL THOMAS

71

NO. 1

1e0IL VAFOR SAMPLING

WELL

STATION

SITE

11




Analysis Report - Fhotovac

10870 Gas Chromatograph

1z

Seconds

HosamilE LIBRARY
Stopped at 1000,

ANumber
Jinternal Temp
AGain

J0ffeet
HChart speed
1Slope sens.
Window +/-—
AMinimum area
ATimer delay

ACycle time

e

12

e

i

20

1Analysis tims 1000

O

™
C:

27 1991 17149

P
-
sl W

I

z

h=

mobil thomas 1
pt 10

Aol

ov 40 10 ml/min

0wy

LD oom/min

14 & mV/Beo
F"")’f‘("r‘it
mVse

L0 sec

L0 osec

min

MName
UNENDWN
P UNENOWN
Ibenzene
Jtoluene
Ttoluene
A UNENDOWN
SJUNERNDREN
Go-uvlene
S UNENOWN
CTUNENDWN

O L B3 e 3

R.T. Area/FPM
4.1 1.2 VS

24.1 o4 Vg
&2.7 44,35 FPEX
i35.6. 0 2&.1 FFEX
148.8 7E8 FRBR
201,

2&4, ?

40506

4728.8

S51.3

¥ excesds alarm lsvel

UsusT 246, 1971

AMOBIL THOMAS NO,

1

S0IL VAFOR SAMFLING STATION 12

WELL SITE

al




Analysis

Report

- Fhotovac 10870 Bas Chromatograph

3
e

'l'_ﬂ'

. _'_—j:===—-— b iy

P S

SAMFLE LIBRARY 3 AUG

10

111

Seconds x100

AMNumber 1=
dYInternal
JGain F0

HOffaset
‘1Chart

:Hindow + /-

27 1991

A8topped at 1000.0 sac

Temp 28 pt 12

ol

-

o 0wl
2 ocm/min
14 & mV/8ec

Fercent

S
-

speed
Slope sens.

fmt
-
'\‘

s L0

et

Minimum area 3 mVsec
Timer delay 10.0 sec
TAnalysis time 1000.0 sec

Cycle time o min

mobil thomas

1

-

ov 40 10 ml/min

{!M’ gxls"l{:

T ONENOWN

‘1 Mame FE.T.

HUNKNGWN 4. E L.Z
UMK NOHWN 20,9 20
Jtoluene | 150,90 L 2F

Mk

194.7  Z2&.9

LI e B O S BN S

'JM?NUH 2647 509
go-xRylene 397 .2 Q.75
JURE RN 432.8 1.4
JURENORN BEE.7 1.3

[
<

84 L" 4

¥ auresds ala,m level

Area/FPM

Yo
e
Y ot
Fx (w7
i
-
m e
mVE
FREX
uc
¥ owd
Ye

mvE

1aususT Z6,

MOBIL THOMAS NO.

1591

1 WELL SITE

|S0IL VAFOR SAMFLING STATION 12




Analysis Report — Fhotovac 10870 Gas Chromatograph

i

Py SBAD 7y ) ot d q ey i ) - 1
) ) LisaMPLE SUiG 27 1991 1492
a - . G Stopped sec
e
— ) .

—— Number 15 mobil thomas 1
) ' dinternal Temp 29 pt 14

3

e 1Gain 2 ov 40 10 ml/min

H0ffset
AChart .J!'prd
1Slope sens.
AWindow +/- Fercent
AMinimum area mVsec
AqTimer delay 10.0 sec
HAnalysis time 2000,.0 sec
dCycle time O min

o omV
o Cm/min
14 & mV/Bec

}-—L {-—'- X
S RO

T

1 B

-1 Name
TUNERDWEN
SHUINERNOWNN

LINENOWN

R.T. Grea/FFM
20,35 2&6.86 mVB
25.8 0 ° 45 mve

-
22,0

s~
.2 mVE

¥
1
. . . . : S : . S LINENCWR 4 ITE.8  ZZ.6 ave
;{ ; : : : : - : : TUNKNDWN 5 30,7 1.3 VS
. . TUNKENOWRH & 42,7 1.4 VS
/ TUNERNCHN 7 44,9 77 mys
! : : . ‘ : : . . JUNENOWN 8 55.9 2.4 Vg
: . . : : . - . . 'bEWZEﬁL g 48.35 18.5 PFMx
o JUNEMOWN 16 74,2 7 VE
: : : : : : : : S UNENOWRN i1 B8I.5 4,7 Y8
TUNENOWN Z 92,5 TS
5 UNENOWN 1T 106.4 22.9 VB
FUNENOWN 14 1i8.9 5.4 Vg
! JTUNENDWN 15 1&5.0 17,6 VS
A UNKNDWN 16 191.7 2VE
HUNENDOWN 17 205.2 2.5 Vs

AP UNEMNOWN 18 Z58B.4 7.3 VE
Jethylbenzene 19 302.7 .82 FFMx
-ipamenylens 20 T:U.u 2.2 PEPME
Ho-wylene 21 I&1. 2,05 PRM%
Jo-wylene 22 386,2 .88 FFMX
Ho-nylene I 410.2 L. 27 FFPM%
S UMERNOWN 24 484.9 1.7 V8
TLINEMNOWN 283 SRO.Z 21 mVE
JUMENOWN & &5R.7 2.6 mVE
JUNKNOWN 27 T00.7 103 mve
JUNENOWN 28 754.8 40,2 my
JUNENOWN 29 BL3.9 24.3 VS
JUNENOWN 0 214.9 172 Vg
SUNENOKN 1S I I R 5.5 mvg
TJUNENOWN T2i4e4.9 &O. B ave
¥ exsesds alarm level

AUGUST 246, 1991
AMOBIL THOMAS NO. 1 WELL SITE

TEOIL VAPOR SAMPLING STATION 14




Analysis Repor

" e Ll
L] Y

o+ o
t

(._;}

ic

L

b
fiy

Seconds <100

Ahumber

Internal Temp

omy

 Cm/min

14 & oV /Sec
Fercent

mVsec

£

0 seC
-0 mec
mir

Nams

TUNENDWN
JUNENOWN
TUNENCWN

toluens

| UNENCEN
A UNENGWN

S LINBNOIN

#

AoV N AT s B O S 0% i S

>

] = 7y
u;:_-‘ [l

TERRCEAE

A B SN B ) B

T

L2 e 0
-

1

1.4

L

AUBUST 26

4
y &

AMOBIL THOMAS NO.

HS0IL VAFOR SAaMPL




' - -

10870 Bas Chromatograph

F

=
| a
! X
s

. |

7 g
g
dl
i
i

g

» {

4 {

r ]

! 4

L& .

v

Seconds 2100

AStopped at 1000.0 sec

AMumber
Internal Temp
Gain

19

~
£ ?

merbhil
it 1é&
S0 v
d0ffeet 47,0
JChart speed 0.
18lope zens. 18
dlindow 4 10
IMinimum a b

my

LK

L4 &
FPercen
rea = mVseo
imer delay 10.0 sec
ThRnalysis time 1000.0 sec
ACvole bies 0 min

40 1

cm/min
mV/ Ser

v | R L J e T de ,_..l g E vy e e g _— y
?J — —a s Ml b ; AFFLE LIBRARY D AliE 327 1h 20
B

thomas 1

O mi/Zmin

t

Mame

T LINE MO
VLN ENCWN
UMK NOWR
Jtoluens
toluens
JLINENDWN
S LINENOWN
LINENDWN

ol B o 3E

i~
e

ol e on

i
Al

SUNENORN 7 i4 ]
¥ suceeds alarm level

/FFM
Vs
VE

myV'S

FERE

FFE
mv'
v

L Jons

%ol

RS

mVo

GALBUST Z7, 1991

GMOBIL THOMAS




Ve

Analysis Report — Fhotovac 10870 Gas Chromatograph

L)

o

i~

~d

Seconds

£y

5 L-,x-}ij;* '"-' fn-:i.. ; T!_.

&

L
£

1100

SIS

fmwuﬁu at
ANumber
Internal Temp

AGain

J0ffset

dChart spesed
1Slupe sens.

dWindow /-
(Minimum ares
ATimer delay
1Analysis time
ACvcle time

20
-

o7

z20

At

VB ]

R

e

1o

.

1000

A
*UuQ"D =

mobil
pt
o

.0
e 0

19

thomas 1
17
4G 1G ml/Zmin
my
cm/min

& m/Ber
Fercent
mVeec
SEC
SEeC

0O min

Mame

TUNEROWRN
AP UMD
Gtoluens
SLIRENOWN
fethylben

o—wylane
CHLIN MO

S IRIL BRI,
LINKNOWN

JUNENOWN
- FUNENDRN

3%

ZEne

p.m—xylens

# R.T.
1 4.4
2 Z21.0
w4 AT A4
et LT 7 -.L..'
5 295,85
& TiIF.6
7 IElL.Z
[ i)
At H T
g 7
il 8. &
12 917.2
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Analysis Report — Fhotovac 10870 Gas Chromatograph
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Analysis Report — FPhotovac 10870 Gas Chromatograph

Vo o j o, ] oo yoen
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il ———Gain 2 ov 40 10 ml/min

j0ffset 0.0 mY

AChart speed D, cm/min
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AWindow +/- 10 Fercent
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r <5 . . . . I l f | UNENOW

7 ES - - - UNENOWN

R.T. Area/FFM
20. 64 535.9 miEB
25, Aa&EL mYEs
27 .
Z1.

DRI 0 I

S
3
4

HEAREC B 8 AR VY

A B R B o) L

AN AN RN e S
]
4

H A}

| UNKNOWN 73 57 VG

: - -l UNENOWN B8. & 8.4 VB
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JAnalysis time 1000.0 sec
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5?5 Volts _ ‘ HeampiE L ~UE 28 199l Tw 9
- :§-7 o |Stopped 0O ssc
T .
Number 14 mobil thomas 1
1TInternal Temp 29 PT 26
AGain = ov 40 10 ml/min
10 feat O.ComY
AChart speed 0.5 gm/min
1Slope sens. 18 14 4 mV/Sec
AWindow +/- 10 Fercent
AMinimum area b mVsec
ATimer delay 10.0 s

¥ exceeds al

arm level

1Analysis time 1000.0 sec
ACycle time O min

Mame # R.T. srea/FRPM
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TUNENCRN 4 44,7 480 mVE
S UNENOWN 7 55.1 .EVE
IBENZENE B &7.7 14.4 FFMx
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JUNENOWN 27 &93.5 513 mve
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S SAMPLE LIEH
AStopped at 1000.0 sec

Mumber 21 mobil thomas 1
Internal Temp 27 OFT Z9

! AGain 20 ov 40 10 ml/min

o I

= J0ffset E7 .0 oV

1 ‘1Chart spesd 0.9 cm/min

] 1Slope sens. i8 14 4 m¥Y/Sec

5 dkindow /- 10 Fercent
Minimum area 5 mVaeo

» Timer delay 10.0 sec

a JAnalysis time 1000.0 sec

ACycle time ¢ min

1 Name # R.T. fArea/FFM
JUNEMNDWN i 4.4 1.1 VS
UINENOWS 2 19.7
# jToLu:Nr I O150.4
2 T UNENDRN 4 DELLT
' TP, M-XYLENE 5 E12.73
. . . . . . ) . S UMENOWN & ATILE
7l e T NKINOWN 7 8E7.1
TURENOWN 85 851.7
JLUNENORN ¢ £591.9
Bl ¥ exceeds alarm 1
g
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Ll b 3 4

Humbey 322 mopbhil thomas 1
Internal Temp 28 FT EG
aBain . 20 ov 40 19 ml/min

Offset Z5.0 mv

N Chart gpead 0.5 cm/min
= 1Slope sens 14 &6 mV/Se

-
L3}

o . . . . . . . . . . . . . . . . . . dWindow +/-— Fercent
' ) ) ) ) ' ) ) ) Minimum area = mYsec
qTimer delsay 10.0 sec

a LT L |pralysis time 1000.0 se

- i
[a]

.. ACyole time 0 min
&

o e Name # R.T. ArealFFM
{ /o j j : : ) j ‘ TUNKNCRN i 4.4 i Ve
: : ‘ : . . : . A LINFNOWN 2 1%9.7 1Z.5 V8

i ) ] ) ] ) ) ] ’ T URKNCRN 3 O1B50.8 788 oVE
e T D D T T T UNENDWN 5 255.8 556 mYS
; : j 1 '_ j : ; : ; UNKNOWN & iud VS
JUNKNOWN 7 947 mVE

AMOBIL THOMAS NO. 1 WELL SITE

- . . : . . . . . . A50IL VAPCOR SAMPLING SETATION 20

1y
Seconds 2100




Analysis Report — FPhotovac

10670 Gas Chromatograph
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Seconds x100
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' S ; 1

JRumber

|{Offset 5.0

|Slope smeEns. i8 14
fWin ’
Minimum area o

AqTimer delay 10.0
tAnalysi
ACveie
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Internal Temp 28 FT 30

dGain 20 ov 40 10

my

o Em/min
& mW /S

P@rcent

mvseC

SEC

S

min

Chart speed 2

dow +/~ i

3.0

time 18
time %]

mi/min
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; it s i AUG 28 19928 Fa 17

AMumbe- 23 mohil thomas 1
Internal Temp 240 pt Z1
AGain 2O ov 40 10 ml/min

Jomd

JO0ffset IETLO omY

HChart speed G.5 om/min
iSlope sens. 19 14 & m¥/Sec
qWindow +/- i0 Fercent
HMinimum area 2 mVsec
ATimer delay 10.¢ sec
JAnalysis time 1000.0 seo

ACyecle time O min

frea/FRM
mys
Ve

S Nama # =
) ' . ) ) ) ) JUNKNOWN 1 4,
S UNERNOWN 2 20,

et (] u

A
w4 s

A e
[ ]

TBENZENE I &7.1 FRES

TOLUENE 4 1EA.0 FRES

TTOLUENE 5 150.,0 FREB%

. : . ) ) . . . TUNERNOWN & 194.7 VG
Lo 0 e HNKNOWN 7 257.7
' ' ' ' ‘ ' ' AP M- X YLENE 8 309.1

: : S UNENORN 2 427.8 .
S UNENDWN 10 5E24.3 1 5
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Analysis Report -~ Photovac 10570 Gas Chromatograph

0 0.5 Volts || SAMPLE LIBRARY 3 AUG 28 1991 10:25.
[ 2 4 6 -t Stopped at 1000.0 sec
=
e - .
y - R A,qgé_______Number : 2 mobil thomas 1
' L_;1=::f_,,r~—#5° ' ' ‘|Internal Temp 24 btex
i I‘ Z LT o lGain 2 OV 40 10 m
I ——— 15 - . .
2 55;» . 16 ) loffset 0.0 mv
: T—— 17 ‘jChart speed 0.5 cm/min
j 18 . j ‘ISlope sens. 18 14 6 mV/Sec
|8 - |- e 19 |{Window +/- 10 Percent
L TS’EEF_: ' Minimum area 5 mvsec
. H::'-;,-21 .{Timer delay 10.0 sec
4 :bf é2. 'Ana1ys1§ time 1000.0 sgc
o . .JCycle time = 0 min
:k\,ZS
! BV
5. 7. . 1 Name # R.T. Area/PPM
L j»24j ‘TUNKNOWN 1 20.0 95 mvSs
Vi T UNKNOWN 2 25.3 131 mvs
. | UNKNOWN 3 32.1 58.5 mvVS
& 1, | UNKNOWN 4 37.8 1.7 VS
j | UNKNOWN 5 41.7 2.5 Vs
. / L UNKNOWN 6 45.5 969 mvs
7| ‘T UNKNOWN 7 54.3 3.3 VS
! I BENZENE 8 66.0 23.9 PPMx
- | UNKNOWN 9 72.2 7.9 ve
s . " UNKNOWN 10 79.9 5.6 VS
: - UNKNOWN 11 90.1 . 3.6 VS
é "I UNKNOWN 12 103.2 21.1 VS
.{ UNKNOWN 13 115.3 6.4 VS
19 - f ‘| UNKNOWN 14 161.2 14.6 VS
L f .| UNKNOWN 15 186.2 3 Vs
' t " UNKNOWN 16 198.7 3.8 VS
10, 1. ‘| UNKNOWN 17 251.4 5.8 VS
- - ETHYLBENZENE 18 292.3 4.64 PPM*
1P,M-XYLENE 19 311.5 17.7 PPMx
1o-XYLENE 20 349.3 3.17 PPMx
11 '1O-XYLENE 21 369.2 5.03 PPMx
1O-XYLENE 22 396.2 3 PPMx
‘JUNKNOWN 23 468.8 1.2 VS
12 T UNKNOWN 24 560.8 296 mVS
4 ‘TUNKNOWN . 25 635.1 89.5 mVS
T UNKNOWN 26 674.0 30.3 mvVS
| UNKNOWN 28 821.7 19.8 mvS
13 ‘T UNKNOWN 29 882.7 89.4 mVS
; * exceeds alarm level
P“' _



Analysis Report - Photovac 10870 Gas Chromatograph

o - - - - e |- . . SRR . . .
- . e, . Lo . - R . . R . el d ) .

o6
3. .f?:i11 S
-—_ff:::::a 18
15;19 L
{1_» 20
14 . N
L ff 21
M 22
5. [0
/ .
| 23
y
6 | -
) 24
25
-7. . .
8 . |
CYAR!
: l
10
e
r12
13

‘iChart speed
‘!Slope sens.
iWindow +/~
IMinimum area
| Timer delay
‘TAnalysis time 1000.0 sec

0 E ] 0.5 Volts|  1/SAMPLE LIBRARY 3 AUG 28 1991 11:5
= —— e . -IStopped at 1000.0 sec

L m— — :

" e —— 7 ——3+— . Number 5 mobil thomas 1

i e : : : : |Internal Temp 30 pt 34

[ K7"“?—*—f-—=—r~h_?_;______=ﬁi__ 1Gain 2 OV 40 10 m

, e VU : : : )

2 =15 loffset 0.0 mv

0.5 cm/min
i8 14 6 mV/Sec
Percent

10
5

10.

mvsec
0 sec

|Cycle time 0 min

Name # R.T. Area/PPM
"I UNKNOWN 1 26.3 118 mvS
L UNKNOWN 2 33.5 65.8 mVS
"| UNKNOWN 3 39.5 2.1 VS
T UNKNOWN 4 43.5 2 VS
“| UNKNOWN 5 47.7 904 mvS
JUNKNOWN 6 56.7 3.2 VS
‘| BENZENE 7 68.8 22.2 PPM
| UNKNOWN 8 74.9 8.6 VS
| UNKNOWN 9 84.4 4.9 VS
TUNKNOWN 10 93.7 3.4 VS
-JUNKNOWN ~ 11 107.3 20.5 VS
‘T UNKNOWN 12 120.4 4.6 VS
.| UNKNOWN 13 167.7 10.9 VS
"l UNKNOWN 14 193.2 1.6 VS
.| UNKNOWN 15 207.6 2.4 Vs
‘| UNKNOWN 16 260.5 5.6 VS
|P,M=XYLENE 17 303.5 4.47 PPM’
1P ,M=XYLENE 18 324.1 16.4 PPM»
JO-XYLENE 19 364.2 2.95 PPMd
JO~XYLENE 20 384.2 4.39 PPM
‘TO-XYLENE 21 413.5 2.8 PPMs
T UNKNOWN 22 490.1 1.2 VS
"I UNKNOWN 23 584.8 278 mvS
L UNKNOWN 24 663.8 106 mVS
-1 UNKNOWN 25 706.1 62 mvS
JTUNKNOWN 26 760.6 58.3 mVS
-] UNKNOWN 27 860.5 41.9 mvVS
TUNKNOWN 28 924.4 181 mvSs

* exceeds alarm level




Analysis Report - Photovac 10S70 Gas Chromatograph

0 ==—————1 05V¥olts ____ 2 1] SAMPLE LIBRARY 3 AUG 28 1991 10:471
: T .1Stopped at 1000.0 sec
) " . .
A3 .
; : 'f#f ‘ INumber 3 mobil thomas 1
' ' tInternal Temp 25 pt3b
I HE:F’4 |Gain 20 OV 40 10 m
C /. loffset 36.0 mv
S ‘iChart speed 0.5 cm/min
:f’5: ‘Isiope sens. 18 14 6 mV/Sec
)3 - -6 - -iWindow +/- 10  Percent
“ S ‘IMinimum area 5 mvsec
+ -{ : .| Timer delay 10.0 sec
4 :ﬁy : :Ana]ysis time 1000.0 sec
! N A .JCycle time . 0 min
L 8 . :
. N
; , .
L5 ) : Name # R.T. Area/PPM
) "| UNKNOWN 1 4.4 983 mVS
A7 | UNKNOWN 2 21.5 22.9 VS
L | BENZENE 3 68.7 11.7 PPBx
6 | UNKNOWN 4 151.6 1.1 Vs
| UNKNOWN 5 261.9 67.2 mvVS§S
! AP,M=XYLENE 6 313.9 38.5 PPBx
AN ‘1O-XYLENE 7 397.2 20.6 PPBx
, | UNKNOWN 8 434.4 .2 Vs
: -{ UNKNOWN 9 529.9 .2 V8
s . ; ' * exceeds alarm level
_ ‘| AUGUST 29, 1991
] '
SIR tMOBIL THOMAS NO. 1 WELL SITE
“1SOIL VAPOR SAMPLING STATION 35
10 '
R}
[
Seconds x100




Analysis Report - Photovac 10870 Gas Chromatograph

0 ==—=————1 . 0.5 Volts 2 _ 1/SAMPLE LIBRARY 3 AUG 28 1991 11:32
. . ,,Jrs“—‘_’_' . . . . -18topped at 1000.0 sec
i ey . . ) . . . j
y - S 1 Number 4 mobil thomas 1
. Z;‘ : Internal Temp 28 PT YV
. ij? 6 lgain 20 OV 40 10 m
2. . bg I
] .1Offset 36.0 mv
b ‘iChart speed 0.5 cm/min
f : F’Q !S1ope sens. 18 14 6 mv/Sec
3. (- - -IWindow +/- 10 Percent
:l ' ‘tMinimum area 5 mVsec
r .f .| Timer delay 10.0 sec
*4 w ' ‘lAnalysis time 1000.0 sec
. . {Cycle time 0 min
Jf:p 9 '
5. 1 ‘1 Name # R.T. Area/PPM
[ 110 .| UNKNOWN 1 4.4 1.1 Vs
./ -TUNKNOWN 2 22.9 32.1 VS
i '| UNKNOWN 4 71.1 154 mVS
6 { TOLUENE 5 142.4 134 PPB*
. IUNKNOWN 6 155.6 1.6 VS
! . . . . . . . . L UNKNOWN 7 201.6 150 mv$s
7 ' :" R ETHYLBENZENE 8 267.5 180 PPBx*
11 - . , ) ] ) i . JUNKNOWN 9 444.8 1.4 VS
b . ' ‘ . . . . . - UNKNOWN 10 541.1 1.3 VS
e | lunknow 11770.6 122 mvs
| e . . UNKNOWN . - 12 860.5 19.6 mV§S:
12 ) ) * exceeds alarm level
9. 118 ‘|AUGUST 29, 1991
- ‘IMOBIL THOMAS NO. 1 WELL SITE
Y0
o o ‘ . . . . . : : -1SOIL VAPOR SAMPLING STATION 36
i1
12
Seconds x100




Analysis Report - Photovac 10870 Gas Chromatograph

LI

Seconds x100

0 - 0.5 Volts 2 f SAMPLE LIBRARY 3 AUG 28 1991 12:2/
-ff . ‘| Stopped at 1000.0 sec
b Z
y - -INumber 6 mobil thomas 1
: Internal Temp 32 pt 34
.}34 lGain 2 OV 40 10 m
2 loffset 0.0 mV
: -{Chart speed 0.5 cm/min
' K IS1ope sens. 18 14 6 mV/Sec
L3 - ¢ -iWindow +/- 10 Percent
{ IMinimum area 5 mVsec
) {Timer delay 10.0 sec
a i : Analysis time 1000.0 sec
. .JCycle time 0  min
L5 .
ST 1 Name # R.T. Area/PPM
7 " UNKNOWN 1 4.8 34.5 mvS
-1 UNKNOWN 2 21.4 3.7 VS
_ : UNKNOWN 3 158.0 9 mVS
6 | UNKNOWN 4 169.7 119 mvs
|ETHYLBENZENE 5 2711.0 70 PPB»
! .1 UNKNOWN 6 453.2 106 mvVS
7 : UNKNOWN 7 546.7 76.2 mvVS
L UNKNOWN 8 919.6 11.4 mvS
3 X exceeds alarm level
L8 . .
-AUGUST 29,,1991 }
} .
Lg 8 -{MOBIL THOMAS NO. 1 WELL SITE
19 . . .
| .
1 .|SOIL VAPOR SAMPLING STATION 37
10,
11



MW-1 Lithiog

LOCATION MAP:

Storage
Tank

Not To Scale

® MW-1

Thomas #1
Wellhead

NWi/4 SE1/4 NWi/4 SWi/4 530 729N RUIW

Poge _1__ of __1

SITE 0: _Thomas #1 LOCATION (D: MW=1

SITE_COORDINATES (ft.):
N _1215.49 E _1069.32
GROUND ELEVATION (ft. MSL): 5375.66

STATE: N.M, COUNTY: _San_Juan

DRILUNG METHOD: _Drive Point
DRILUNG CONTR.: H+GCL
DATE STARTED: .8=29-891 _ DATE COMPLETED: B8=30-81
FIELD REP.: M. Mohorcich, P. Ebery

COMMENTS:

LOCATION DESCRIPTION: _6° East And 215' North Of Thomas #1 Wellhead

DEPTH RIS RUN SAMPLE
UTH.IEJA uscs VISUAL CLASSIFICATION

(ft.) CiM| 4 lrmon| 10 L. TYPE
1 0-1.5" Sandy Silt: With Roots And Some Caliche,
111 ] Moderatly Consolidated. :
RN 1.5-2.5' Siity Sand: Fine To Medium Sand.
/}/ L, / 2.5-4 Silty_Clay: Moderatly Consclidated.
//;//
o
'
ditda -6 Cloyey Sand: Woter Detected At 4'.

10

Note: Drove In Well From 6'

10.66° T.0. Well = 10.66’




MW-2 Lithiog

LOCATION MAP:
Storage
Tank
® MW-2
Thomas #1
Wellhead
Not To Scale
NW1/4 SE 1/4 NW1/4 SWi/4 S30 T29N RULIW

Page_1_ of __1

SITE 1p: Thomas #1
SITE_COORDINATES (ft.):
N _1057.96

LOCATION 1D: MW-2

E _1027.11
GROUND ELEVATION (ft. MSL): .5375.71

STATE: _N.M. COUNTY: _San Juan
DRILLING METHOD: Drive Point
DRILLING CONTR.; _H+GCL
DATE STARTED: .8-29-91 _ DATE COMPLETED: 8~30-91
FIELD REP.: _M. Mohorcich, P. Eberly
COMMENTS:

LOCATION DESCRIPTION: _36° West And 58°' North Of Thomas #1 Wellhead.

DEPTH RUN SAMPLE

R
UTH. | E
c

=2>0n

(ft) # rrow| 10 0. |TvPE

UsCs VISUAL CLASSIFICATION

10

18

0-2.5' Sand: 10YR 5/4, fine To Medium Grained,

Uncansolidated.

2.5-3.0 : 10YR 4/2, Moderately
Consolidated.

3.0-3.5 Sand Loss In Clay With Black Stain And
Hydrocarbon (HC) Odor At 3.3".

3.5-4.0 . Block, Fine Grained Sand,
HC Odor And Stained.

4.0-5.5" Sond: Black, Fine Grained From 4.0'-5.0°,
H20 At 4.5’, Medium To Coarse Grained
from 5.0'-5.%
Note: Drove in Well From S5.5'.

10.79' T.0. Well = 10.79’




MW-3 Lithiog
. Page 1 of _1_

LOCATION MAP:
SITE 1D;: Thomas #1 LOCATION ID: MW-—3
SITE COORDINATES (ft.):
orage N _1063.88 (®) £ 896,19
GROUND ELEVATION (ft. MSL): 5374.28
& MW-3 STATE: N.M, _ COUNTY: _San_Jugn
DRILLING METHOD: _Drive Point
@ Thomas f1 ORILLING CONTR.; H+GCL
Wellhead DATE STARTED: 8-=29-91 _ DATE COMPLETED: B8-—30-91
Not To Scale FIELD REP.. M. Mohorcich, P. Eberly
COMMENTS:
NWi/4 SE1/4 NWy/4 SW1/4 530 729N R1IW

LOCATION DESCRIPTION: _167° West And 64° North Of Thomas #1 Waellhead.

RUN SAMPLE
DEPTH{ | .

()

oma
z>»n

uscs VISUAL CLASSIFICATION
# [FRoM| TO 1.0. TYPE

RERA| 0-1.5 Silty Saond: 10YR, Roots, Moderately
Ry 1 I Consolidated, » :

15-2.0'  Clayey Sand 10YR, Well Sorted,
Unconsolidated.

2.0-4.0' Sand: SY 6/4, Medium To Coarse Grained,
Clay Poor, Unconsolidated Grades To Black

Highly Organic, Staining And Odor At 2.5-
4.0'. H20 At 4.

Note: Drove In Well From 4°,

10

10.80’ T.D. Well = 10.80°

15




MW-4 Lithiog

LOCATION MAP:

Not To Scale

e MW~4

SITE I10: _Thomas #1

Page_1_ of _1

LOCATION 1D: MW—4

SITE_COORDINATES (ft.):
N_972.75

E .946.58

STATE: N. COUNTY: _San_Juan
ORILLING METHOD: Drive Point
® Thomas {1 ORILLING CONTR.: H+GCL
Welthead DATE STARTED: 8=29-91 _ DATE COMPLETED: 8-30-91

GROUND ELEVATION (ft. MSL): S374.31
NM,__

FIELD REP.: M._Mohorcich, P. Eberly

COMMENTS:

NWi/4 SE1/4 NW1/4 SWi/4 S30 729N RUIW

LOCATION DESCRIPTION:

116° West And 27° South Of Thomas #1 Welthead.

DEPTH RIS RUN SAMPLE
UTH.{E|A Uscs VISUAL CLASSIFICATION
(ft.) CiM| 4 lron| To to. |Tvee
KEo s 0-1.5 Sandy_Silt: Very Fine Grained Sand in
Silt.
i .
1 1.5~-2.3 Cobbles & Gravel: Up To 5° In Diometer,
. Unconsolidated.
5
: Note: Unable To Auger Past 2.3° Due To
Cobbles. Drove Well From 2.3'.
10
10.82" T.D. Well = 10.82°
15




MW-§ Lithiog
Poge 1 of _1_
LOCATION MAP: o Thomas 1
Wellhead SITE 10: Thomaos #1 LOCATION 1D: MW=5
SITE_COORDINATES (ft.):
N _851.28 £ _728.94
GROUND ELEVATION (ft. MSL): _5375.07
STATE: NM, _____________ COUNTY: San Juan
DRILLING METHOD: _Drive Point
DRILLING c%m.a: ':ch‘{ = M
i DATE STARTED; .8=29-81 __ DATE COMPLETED: B8=30-81 _
Not To Scale FIELD REP.: M. Mohorcich, P. Eberly
® MW-5 COMMENTS:
NW1/s SE1/4 NW1/4 SW1i/4 s$30 T29N R1IW

LOCATION DESCRIPTION: _334' West And 149" South Of Thomas #1 Wellhead.

OEPTH RIS RUN SANPLE
LTH.jE] A USCs VISUAL CLASSIFICATION
(ft) C|M| g lrrou| To 0. |Tvee
1HL 0-2.0' Sandy Silt: Organic, Very Moist From
1FL Irrigating.
1t
5
Note: Orove In Well From 2’.
10
10.79" T7.D. Weil = 10.79'
15




Monitor Well MW-1 Completion Diagram

2’ x 2° x 4 Concrete Pad

8" x 1’ Bolt Down

Manhole
/- Z Locking Cap

7 / 7/,

Bentonite Plug —

LTy

I A AR

RN NN

e RIRRR
o v [ nevey A 0.83 BGL
/ /A, 1.08" BGL

2" x 5' Galvanized Screen
(.020 Slot)

Static Water Level

2" x 5 Galvanized Drive
Point (.020 Slot)

10.66" T.D.




Monitor Well MW-2 Completion Diagram

2'x 2" x £ Concrete Pad

8 x 1' Bolt Down
Manhole

NN '

VAN
IR

N
Bentonite Plug —/ /

1.16° BGL
1.41° BGL

2" x 5’ Galvanized Screen
(.020 Slot)

Static Water Level

LLEELEETH T PEEET

L

2" x 5' Galvanized Drive
Point (.020 Slot)

10.7¢’ T.D.



Monitor Well MW-3 Completion Diagram

2' x 2’ x 4 Concrete Pad

8 x 1' Bolt Down
Manhole

I-z’ Locking Cap

RN

T84, 0.83° BGL
/
2. 1.08° BGL

2" x 5' Galvanized Screen
(.020 Slot)

Static Water Level

LEEEEEP L TR

2" x 5' Galvanized Drive
Point (.020 Slot)

o—————— 10.80" T.D.



Monitor Well MW-4 Completion Diagram

2’ x 2' x 4 Concrete Pad
8" x 1' Bolt Downl
Manhole
,— 2" Locking Cap
N T RRRK
S ﬂ e RARRUR
Beixton’.lte %

3.09"

P]u‘ ——-/

1.16' BGL
' /A

v

1.58' BGL

p——————— 2" x §' Galvanized Screen
(.020 Slot)

Static Water Level

TN AR RN AN

2" x 5' Galvanized Drive

Point (.020 Slot)

LT

tt——————— 10.82" T.D.

<



Monitor Well MW-5 Completion Diagram

2 x 2° x 4 Concrete Pad

8" x 1" Bolt Down

Manhole
RO . RANANAN
Benton;ite Plug — / / . // / ;:;,B:;L

2" x 5' Galvanized Screen
(.020 Slot)

4.28° v Static Water Level

2' x 5 Galvanized Drive
Point (.020 Slot)

10.79" T.D.



RECEIVED 0CT 1 0 1981
CORE LABORATORIES

Vi

International
A Litton/Dresser Company

The analyses, OPMONS Of iINtefpretations contained in 1his report are based upoN observations and matenal supphed by the client tor whose exclusive and confidential use this repon has been made  The Nterpre1AIONS Or OPINONS EXPIESSER
tepresent the besi judgement ot Core Laboratones. Core Latbioratores, however, BSsumes no responsipiiity ang makes no waranty or representations, exprass of imphed, as to the productly, proper operanons, or proftadleness of any
oil, gas, coal or other mineral, propenty, weit of sandin connechion withwhich 3= refied upon 1o any reason . Thisreport shall not be reproduced, except nits entrety, withoul the wmten approva ol Core Laboraiones.
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M= Geoscience Consultants, Ltd. | | T
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b 77 Sg|52(28183125|85(38 (28|22 |22( |2 |=4|=853= (35|55 | |3 5
; nElJ2ILC 150 lugl2d|0Q|EE| 2 |-a]x8 ﬂ or|zS|Frr|ZE NS |IT 3
BAMPLE HUMBER waTmx woanon 125125188 18¢ 1533828 |55| b3 |52 |EE\F &b i3F a0 |85|38 @ \J |
710820\ 14'SS Hao Muw -4 | QA 'S
ot 31 10> Hao M~ A 31 G
RO YT ETR o Muw-§ \ 3 b
tos21 430 Mao nws . _ : 212 ©
Fio 8311110 Hao Mw=-2 . . \ 3la b
708311950 HaO Powd \ 312 G
AL X La g3 ra
Ti083 1953 H.0 M-y | Q Q
| 9108311958 o Posty B I
PROJECT INFORMATION SAMPLE RECEIPT RELINQUISHED BY 1. | RELINQUISHED BY . 2. | RELINQUISHED BY 3.
PROJECT: } TOTAL NO. OF CONTAINERS | 3% J«N&WHM.P 1S
vnm.gl d.u_mmh._. . CHAIN OF CUSTO EALS WeS | (Signature) . Q\&M_‘::m_ (Signature} {Time) }{Signature) - (Time)
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Fomnce cone ZO.M«Q¢ CONFORMS 10 FECORD Ve (Pringed Name) {Date} }(Printed Name) {Date) | (Printed Name) {Date)
SHIPPING 1D. NO LAB NO. : {Company) {Company) e {Company)
0aS 4¥ad 3305 1/ & n\ p RECEIVED 8Y 1. | RECEIVED BY.. 2.] RECEIVED BY {LABORATORY) 3
VIA: g w : ' S
SPECIAL INSTRUCTIONS/COMMENTS: [Signature) . (Time) [(Signature) . (Time) ] (Signatufe) (Timel |
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b
CORE LABORATORIES

Western Atlas

International
A Litton/Dresser Company

LABORATORY TESTS RESULTS
10/07/91

CLIENT I.D.........: MOBIL THOMAS #1 WELL COC #4368 LABORATORY I.D...: 911642-0001

DATE SAMPLED.......: 08/31/91 DATE RECEIVED....: 09/04/91

TIME SAMPLED....... ¢ 14255 TIME RECEIVED....: 09:15

WORK DESCRIPTION...: 9108311455 REMARKS..........2 VOA HAVE SMALL BUBBLES

Alkalinity, Totat (Unfilt.) 672 5 mg/L CaC03 310.1 (1) 09/717/91 MRC

Bicarbonate (Unfilt.) 819 5 mg/L 403 (3) 09717791 MRC
Carbonate (Unfilt.) <1 ’ 1 mg/L - 403 (3) ' 09/17/91°  MRC
Chloride (Unfilt.) 55 1 mg/L 325.2 (1) 09/16/91  DTJ
pH (Unfilt.) 7.41 0.01 pH Units 150.1 (1) 09/17/91 MRC
Solids, Total Dissolved (TDS) . 2240 10 mg/L 160.1 (1) 09705791 RMN
Sulfate (Unfilt.) 1020 10 mg/L 375.3 (1) 09/23/91 MU
Calcium, Total (Ca) 320 0.5 mg/L 200.7/6010 (1,2) 09/18/91 TLK
Magnesiun,.Total (Mg) 67.1 0.5 mg/L 200.7/6010 (1,2) 09/18/91 TLK
Potassium, Total (K) 4.8 0.01 mg/L 258.1 (1) 09/23/91 WGL
Sodium, Total (Na) | 295 5 mg/L 200.7/6010 (1,2) 09718791 TLK
8020 - AROMATIC VOLATILE ORGANICS * 8020 (2) 09/05/91 MRC

Benzene ND 1 ug/L

Toluene _ - ND. 1 ug/L

Ethyl Benzene ND 1 ug/L

Xylenes ND 1 ug/L

1300 S. Potomac St., Suite 130

Aurora, CO 80012

APPROVED BY: m 4 %\/a//l (303) 751-1780
s ‘;l I.'/I _ '

PAGE:1

The analyses, opinans or interpretations contained 1n this report are based upon observations ana material supplied by the cient for whose exclusive ang confidential use this report has been made, The interpretations or opiniors expressed
represent the best judgement of Core Laboratories. Core Laboratories, however, assumes no responsibility and makes no warranty or representations, express or imphied. as to the productivity, proper aperations, or proftackeness of any
ofl, gas, coal or other mineral, property, wel) or sandin connection with which such report is used or refied upon for any reason whatsoever. This report shall not be reproduced, exceptinits entirety, without ot Coret
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i a’/’A CORE LABORATORIES
Western Atlas
l International
A Litton/Dresser Company
LABORATORY TESTS RESULTS
10/07/91
l CLIENT I.D.v.......2 MOBIL THOMAS #1 WELL COC #4368 LABORATORY 1.D...: 911642-0002
DATE SAMPLED.......: 08/31/91 DATE RECEIVED....: 09/04/91
TIME SAMPLED.......: 16:00 TIME RECEIVED....: 09:15
I WORK DESCRIPTION...: 9108311600 REMARKS..........2 T VOA HAS A BUBBLE
l Alkalinity, Total (Unfilt.) 386 5 mg/L CaC03 310.1 (1) 09717791 MRC
Bicarbonate (Unfilt.) 470 5 mg/L 403 (3) 09/17/91 MRC
I carbonate (Unfilt.) < 1 mg/L 403 (3) 09/17/91  MRC
cthloride (Unfilt.) 12.8 0.5 mg/L 325.2 (1) 09/16/91 DTJ
l pH (Unfilt.) 7.22 0.01 pH Units 150.1 (1) 09717791 MRC
solids, Total Dissolved (TDS) 2650 10 mg/L 160.1 (1) 09/705/91 RMN
I sulfate (Unfilt.) 1530 10 mg/L 375.3 (1 09/23/91 MW
Calcium, Total (Ca) 565 5 mg/L 200.7/6010 (1,2) 09/24/91 TLK
Magnesium, Total (Mg) 47.3 0.1 mg/L 200.7/6010 (1,2) 09/18/91 TLK
l Potassium, Total (K) 4.6 0.01 mg/L 258.1 (1) 09723791 WGL
Sodium, Total (Na) 193 5 mg/L 200.7/6010 ¢1,2) 09/18/91 K
l 8020 - AROMATIC VOLATILE ORGANICS * 8020 (2) 09/13/91 MRC
Benzene ND 1 ug/L
Toluene: ND 1 ug/L
l Ethyl Benzene ND 1 ug/L
Xylenes ND 1 ug/L
1300 S. Potomac St., Suite 130
Aurora, CO 80012
. APPROVED BY: w g X %}(/} (303) 751-1780
VAl {) {I/_r
v PAGE:2
l T'r\eana!yses.epm»onscrimevpre(anonscomamedmmisreponarebasedupmobsuvmmandma&m&sw%edbythed&emimmxoseexclus’weandconﬁdennavusemisrsoonhasbsenm.‘\’he‘ P ONS Of OPINIONS

represent the best judgement of Core Laboratories. Core Laboratories, however, assumes no responsibilty and makes no warranty of representations, express or imphed, as to the productiety, proper operations, of proftableness of any
il gas. coal or other mineral, property, well or sand in connection with which suchreport is used or rekied upon for any reason whatsoever. This report shall not be reproduced, except nits entirety, w2hout the written approval of Core Laboratories.



vl/l‘ CORE LABORATORIES

Western Atlas
International

A Lition/Dresser Company

LABORATORY TESTS RESULTS
10/07/9%

CLIENT 1.D.........: MOBIL THOMAS #1 WELL COC #4368 LABORATORY 1.D...: 911642-0003

DATE SAMPLED.......: 08/31/91 DATE RECEIVED....: 09/04/91

TIME SAMPLED.......: 17:15 TIME RECEIVED....: 09:15

WORK DESCRIPTION...: 9108311715 REMARKS..........2 VOA HAVE SMALL BUBBLES

rest
Alk.alinity, Total (Unfilt.) 851 5 mg/L CaCO3 310.1 (1) 09/717/91 MRC
Bicarbonate (Unfilt.) 1040 -5 mg/L 403 (3) 09/17/91 MRC
Carbonate (Unfilt.) < 1 © {manL ‘ ez 3 o 09/17/91  MRC
Chioride (Unfilt.) 155 1 ng/L 325.2 (1) 09/16/91 D14
pH (Unfilt.) 7.42 0.01 pH Units 150.1 (1) 09/17/91  MRC
Solids, Total Dissolved (TDS) 6250 10 mg/L 160.1 (1) 09705/91 RMN
sulfate (Unfilt.) 3610 10 mg/L 375.3 (1) 09/23/91 MW
Calcium, Total (Ca) 761 5 mg/tL 200.7/6010 (1,2) 09/24/91 TLK
Magnesium, Total (Mg) 173 0.5 mg/L 200.776010 ¢1,2) 09/18/91 TLK
Potassium, Total (K) 9.9 0.01 mg/L 258.1 (1) 09/23/91 WGL
Sodium, Total (Na) 977 5 | mg/L 200.7/6010 (1,2) 09/18/91 TLK
8020 - AROMATIC VOLATILE ORGANICS * 8020 (2) 09/13/N MRC

Benzene S ND 1 ug/L

" Toluene : : 2 1 ug/L

Ethyl Benzene "~ ND 1 ug/L

Xylenes 6 1 ug/L

1300 S. Potomac St., Suite 130

g % Aurora, CO 80012
APPROVED BY: 21{ yrrs - %,&VA (303) 751-1780
1 7

VAl

.7/ y/gm

(J PAGE:3

The analyses. opinions or interpretations contained m this report are based upor observations end matenal supplied by the chent for whose exclusive and confidential use this report has been made. The intery iONS Of CPIMONS expl
tepresent the best judgement of Gore L Core L however, NO reSpH y and makes no waTanty or representations, express of wmphed, as 1o the productvity, proper operations, of profitableness of eny

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 shalt not be reproduced, except inits entirety, without the written approval of Core Laboratonies.




vi/i A CORE LABORATORIES

Western Atlas

International
A Liton/Dresser Company

LABORATORY TESTS RESULTS
10/07/9%

CLIENT I1.D.........2 MOBIL THOMAS #1 WELL COC #4368 LABORATORY I.D...: 911642-0004
DATE SAMPLED....... : 08/31/91 DATE RECEIVED....: 09/04/91
TIME SAMPLED....... : 18:20 . TIME RECEIVED....: 09:15
WORK DESCRIPTION...: 9108311820 REMARKS..........2 VOA HAVE SMALL BUBBLES
TES
Alkalinity, Total (Unfilt.) 746 5 mg/L CaCO3 310.1 (1) 09/17/91 MRC
Bicarbonate (Unfilt.) 910 5 mg/L 403 (3) - ) 09/17/91 MRC
Carbonate (Unfilt.) < 1 mg/L 403 (3) 10917791 MRC
Chloride (Unfilt.) 45 1 mg/L 325.2 (1) . 09/24/91 bt
pH (Unfilt.) 7.45 0.01 pH Units 150.1 (1) 09/17/91 MRC
Solids, Total Dissolved (TDS) 2230 10 mg/L 160.1 (1) 09/05/91 RMN
sulfate (Unfilt.) 970 10 mg/L 375.3 (1) 09/23/91 Y]
Calcium, Total (Ca) 407 0.5 mg/L 200.7/6010 (1,2) 09/718/91 TLK
Magnesium, Total (Mg) 72.5 0.5 mg/L 200.7/6010 ¢1,2) 09/718/91 TLK
Potassium, Total (K) 6.5 0.01 mg/L 258.1 (1) 09/23/9M WGL
Sodium, Total (Na) 249 5 mg/L 200.776010 ¢1,2) 09/18/91 TLK
8020 - AROMATIC VOLATILE ORGANICS *100 8020 (2) 09/13/91 MRC

Benzene A ] . 800 100 ug/L

Toluene ’ 2800 .1 1w - ug/L

Ethyl Benzene 400 100 ug/L

Xylenes 8100 100 ug/L

1300 S. Potomac St., Suite 130
Aurora, CO 80012
APPROVED BY: /g/(/é(/,g 4 - 4%'-\, ﬁ(/l (303) 751-1780
U “o= PAGE :4

The analyses, opinions of Interpretations contained i this report are based upon observations and material supplied by the chent tor whose exclusive and confidential uise this seport has been made. The interpretahons o opinions expressed
represent the best judgement of Core Laboratories. Core Laboratories, however, assumes no responsibility and makes no waranty or representabons, express ot imphed, as to the productivity, proper operations, or proftableness of any
oil. gas, coal or other mineral, property. well of sandi i ich such isusedor on for any “This report shaitnot be reproduced, except mits entiraty, without the wr tCore Leb




V)

Western Atlas
International

A Liton/Dresser Campany

CORE LABORATORIES

LABORATORY

TESTS
10/07/91

RESULTS

JOB "N

DATE SAMPLED.......: 08/31/91
TIME SAMPLED.......: 19:10
WORK DESCRIPTION...: 9108311910

CLIENT 1.D.........: MOBIL THOMAS #1 WELL COC #4368

LABORATORY I.D...: 911642-0005
DATE RECEIVED....: 09/04/91
TIME RECEIVED....: 09:15

REMARKS..........: VOA HAVE SMALL BUBBLES

l Sulfate (Unfilt.)

The analyses, opinions or interpretations contained in this report are based upon observations and matena supplied by the clent tor whose exclusive and confidentia! use this report has been mage. The
represent the best judgement of Core Laboratories. Core L

. however, no

Qt Opirons.

biity end makes no warranty of representations, express or implied, as 10 the productivity, proper operatons, of profitableness of any
oil, gas, coal or other mineral, property. well or sand in connection with which such report is used or rebed upon for any reason whatsoever. “This report shall not be reproduced, except in its entirety, without t G

tten approval of Core Lat

Alkalinity, Total (Unfilt.) 905 5 mg/L CaCO3 310.1 (1) 09/17/91 MRC
Bicarbonate (Unfilt.) 1100 5 mg/L 403 (3) 09/17/91 _ MRC
Carbonate (Unfilt.) - <« ' 1 mg/L 403 (3) 09/17/91  MRC
Chloride (Unfilt.) 115 1 mg/L 325.2 (1) 09/24/91 DTJ
pH (Unfilt.) 7.40 0.01 pH Units 150.1 (1) 09/17/91 MRC
Solids, Total Dissolved (TDS) 2310 10 mg/L 160.1 (1) 09/05/91 RMN
926 10 mg/L 375.3 (1) 09723791 ) MW
Calcium, Total (Ca) 463 0.5 mg/L 200,7/6010 ¢1,2) 09/18/91 TLK
Magnesium, Total (Mg) 70.1 0.5 mg/L 200.7/6010 (1,2) 09/18/91 TLK
Potassium, Total (K) 4.1 0.01 mg/L 258.1 (1) 09/23/91 WGL
Sodium, Total (Na) 296 5 mg/L 200.7/6010 ¢1,2) 09/18/91 TLK
8020 - AROMATIC VOLATILE ORGANICS *500 8020 (2) 09/713/91 MRC
Benzene 1500 . 500 ug/L
Toluene 30000 . 500 -{ug/L
Ethyl Benzene 2000 500 ug/L
Xylenes 36000 500 ug/L
1300 S. Potomac St., Suite 130
Aurora, CO 80012
APPROVED BY: &éw 4 /_M/'\/a(/l (303) 751-1780
/7 [ J_ll £}
v v PAGE:S




"/l‘ CORE LABORATORIES

Western Atlas

International
A Lnton/Dresser Company

LABORATORY TESTS RESULTS
10/07/91

408

CLIENT 1.D.........: MOBIL THOMAS #1 WELL COC #4368 LABORATORY 1.D...: 911642-0006

DATE SAMPLED.......: 08/31/91 DATE RECEIVED....: 09/04/91

TIME SAMPLED.......: 19:50 TIME RECEIVED....: 09:15

WORK DESCRIPTION...: 9108311950 REMARKS..........2 2 VOA HAVE SMALL BUBBLES

Alkalinity, Total (Unfilt.) 152 5 mg/L CaCO3 310.1 (1) 09/17/91 MRC

i
i
i
i
]
|
Bicarbonate (Unfilt.) 185 5 mg/L . 403 (3) 09/17/91  MRC
I Carbonate (Unfilt.) < 1 mg/L 403 (3) 09/17/91°  MRC
Chloride (Unfilt.) 7.1 0.5 mg/L 325.2 (1) 09/16/91  DTJ
l pH (Unfilt.) 7.7 0.01 pH Units 150.1 (1) 09/17/91  MRC
Solids, Total Dissolved (TDS) 627 10 ma/L 160.1 (1) 09/05/91  RMN
Sulfate (Unfilt.) 288 10 mg/L 375.3 (1) 09/23/91 Wl
l Calcium, Total (Ca) 123 0.5 mg/L 200.7/6010 (1,2)  [09/18/91 Tk
Magnesium, Total (Mg) 20.6 0.1 mg/L 200.7/6010 (1,2)  lo9/18/91 Tk
l Potassium, Total (K) 2.3 0.01 mg/L 258.1 (1) 09/23/91 WGL
i
i
i
i
|
|
|
i

Sodium, Total (Na) 55 5 mg/L 200.776010 ¢1,2) 09/18/91 TLK
8020 - AROMATIC VOLATILE ORGANICS * 8020 (2) 09705791 MRC

Benzene ND
Joluene . 13
Ethyl Benzene : 2
Xylenes 45

ug/L
Tug/L
ug/L
ug/L

- D k-

1300 S. Potomac St., Suite 130
: Aurora, CO 80012
APPROVED BY: /_C/(/&A-» g /WM/I (303) 751-1780
l;f A {) _/'l vl

PAGE:6

The analyses, opinions or interpretations contained in this report are based upon observations and material supphied by the clent far whose exclusive and confidential use this report has been made. The interp ioNs OF OPININs exp
represent the best judgement of Core Laboratories. Core Laboratories, however, assumes no responsibiity ang makes no warmanty or representations, express or implied, 8s to the productivity, proper operations, or profitableness of any
oil, gas, coal or other mineral, property, well or sandin connection with which such raportis used or rebedpon for any reason whatsoever. This report shall not bereprocuced, exceptinits entirety, without the written approval of Core Laboratones.




Western Atlas

international
A Litton/Dresser Company

v”i‘ | CORE LABORATORIES

LABORATORY TESTS RESULTS
10/07/91

CLIENT I.D.........: MOBIL THOMAS #1 WELL COC #4368 LABORATORY 1.D...: 911642-0007

DATE SAMPLED.......: 08/31/91 DATE RECEIVED....: 09/04/91

TIME SAMPLED...... .t 14:57 TIME RECEIVED....: 09:15

WORK DESCRIPTION...: 9108311457 REMARKS..........: VOA HAVE SMALL BUBBLES

8020 - AROMATIC VOLATILE ORGANICS * 8020 (2) 09/05/91 MRC

Benzene ND 1 ug/L
Toluene _ : ) ND 1 ug/L
Ethyl Benzene ND 1 ug/L
Xylenes ND 1 ug/L

1300 S. Potomac St., Suite 130
Aurora, CO 80012
APPROVED BY: ﬂ ,KM d /Wﬁ-%(ﬂ_ (303) 751-1780

PAGE:7

The analyses, opinions or interpretations contained in this report are based upon observations and materiat supplied by the client for whose exclusive and confidentia use this report has been made. The i ioNS O OPININS exXp

represent the best judgement of Core Laboratories. Core Laboratories, however, assumes no responsitilty and makes no wamanty of fepresentations, express or imphied, as to the productivity, proper operatons, or profitableness of any
oil, gas, coal or other mineral, property, well or sand in connection with which such report is used or d ) for any reason This report shali not be reprockiced, except inits entrety, without the written approval of Core L
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Western Atlas
International

A Litton/Dresser Company

CORE LABORATORIES

LABORATORY

TESTS

10/07/91

RESULTS

CLIENT I1.D.........: MOBIL THOMAS #1 WELL COC #4368
DATE SAMPLED.......: 08/31/91
TIME SAMPLED.......: 19:55

LABORATORY 1.D...: 911642-0008
DATE RECEIVED....: 09/04/9
TIME RECEIVED....: 09:15
REMARKS..........: VOA HAS SMALL BUBBLES

624 - VOLATILE ORGANICS

Benzene
Bromodichloromethane
Bromoform

Bromomethane

Carbon tetrachloride
Chlorobenzene
Chloroethane
2-Chloroethylvinyl ether
Chloroform
Chloromethane
Dibromochloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
trans-1,2-Dichloroethene
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene

Methylene chloride
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorof luoromethane
Vinyl chloride

*
-

-

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

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

ug/L .

624 (1)

09/09/91

MLD

1300 S. Potomac St., Suite 130

Aurors, CO 80012
(303) 751-1780

APPROVED BY: /6(/@(4 q . /77/51%\/(}\//\
U

U PAGE:8

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

represent the best judgement of Core La!

however,

no responsibility and makes no warranty or representations, express or implied, as to the productrty. proper operations, or proftableness of ary

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, except in its entirety, without the written approvai of Core Laboratories.
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