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Highlander Environmental Corp.
Midland, Texas

N

December 15, 2001

RECEIVED

Mr. William C. Olson, Hydrogeologist ozo 2 9 2001
Environmental Bureau

Oil Conservation Division

Energy, Minerals and Natural Resources Department
2040 S. Pacheco

Santa Fe, New Mexico 87505

ENVIRONMENTAL BUREAU
OIL CONSERVATION DIVISION

Re: 2001 - Annual Groundwater Monitoring Report at the ChevronTexaco, Buckeye
Vacuum Field Unit, Lea County, New Mexico, Section 1, T-18-S, R-34-E.

Dear Mr. Olson:

Highlander Environmental Corp. (Highlander) has been requested by ChevronTexaco
Corporation to continue to conduct monitoring of groundwater at the Vacuum Field Unit, located in
Buckeye, Lea County, New Mexico. The Site is located in Section 1, Township 18 South, Range 34
East. The Site location is shown in Figure 1. The monitor wells are shown in Figure 2. This report
presents the results of groundwater monitoring activities conducted at the Site during 2001

Background

In 1989, a total of twenty-three (23) monitor wells were installed at the Site to locate the
source and delineate the extent of chloride in groundwater. The wells were drilled to the base of the
Ogallala aquifer, which coincides with the top of the Triassic redbed in this area. Based on the
investigation, a casing leak was detected in producing well VG SAU #58. This was suspected to be
the source for the chloride plume. The casing leak was detected in the well at a depth of 59 feet
below ground surface and was repaired in 1990. Two (2) extraction wells #1 and #2 were installed
in the plume area to remediate the groundwater impact. These wells have been pumping
continuously to remediate the groundwater at the Site. During monitoring events in 1999, the
concentrations in selected monitor wells showed chloride levels below the New Mexico Water
Quality Control Commission (WQCC) standard of 250 mg/I.

As approved by the New Mexico Oil Conservation Division (NMOCD), a total of thirteen
(13) monitor wells have been plugged at this site, leaving ten (10) monitor wells and two (2)
extraction wells at the Site. The chloride levels detected in the plugged wells did not show impact to
the groundwater. In 1999, Highlander Environmental performed quarterly sampling of ten (10)
monitor wells and two (2) extraction wells at the Site. Based on 1999 sampling results, a total of six
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(6) monitor wells and two (2) extraction wells were sampled on a semi-annual basis for 2000. The
1999 and 2000 sampling events are summarized in Tables 2 and 3. In 2001, Highlander
Environmental performed semi-annual sampling of six (6) monitor wells and two (2) extraction
wells at the Site. Historically, the chloride levels in TW-23 (near source well VG SAU #58) have
widely fluctuated, but remained well above the WQCC standard of 250 mg/l. Well VG SAU #58
was plugged in 2000. '

Groundwater Monitoring Activities

Prior to sampling, static water levels were collected from the monitor wells. No water level
measurements were collected from the two extraction wells due to cascading water in the wells.
Table 1 shows the cumulative water level data and groundwater elevations. A current water table
map is presented in Figure 3. The Site groundwater gradient shows a north trend toward the
pumping extraction wells. The hydrographs for each well gauged are shown in Appendix A.

On June 14, 2001 and November 14, 2001, Highlander performed the semi-annual
monitoring on the monitor wells and the two extraction wells. In addition, quarterly sampling was
performed on TW-23. A minimum of three (3)-casing volumes of groundwater were removed from
each well and contained in a portable tank. The two extraction wells (#1 and #2) were pumping at
the time of sampling. Following purging, groundwater samples were collected from the discharge
from the pump. The groundwater samples were carefully transferred to appropriate containers,
preserved, and transported under chain-of-custody control to Trace Analysis, Inc., Lubbock, Texas.
The samples were analyzed for chloride by method EPA SM 4500 C1-B. Appendix B presents the
laboratory report.

Laboratory Analysis and Results

Referring to Table 4, the chloride levels from the monitor wells were all below the WQCC
standard of 250 mg/l, with the exception of TW-9, TW-15 and TW-23. Historically, TW-9 and
TW-15 have shown fluctuating chloride levels ranging from 170 mg/1 to 303 mg/1 and 120 mg/1 to
383 mg/], respectively.

Referring to Table 3, the two sampling events in 2000 showed increasing chloride levels in
TW-23 from 830 mg/1 (4/26/00) to 2,300 mg/1 (11/21/00). Referring to Table 4, the 2001 sampling
showed chloride levels ranging from 1,070 mg/l to 5,330 mg/l. On June 14, 2001, the water level in
TW-23 had dropped to a low of 127.56” and the chloride level had risen to a high of 5,330 mg/1 for
the year.  On August 10, 2001, the water level rose to 215.86” and the chloride level was 2,420
mg/l/. The TW-23 hydrograph and chloride concentration graph may indicate that there is a cycle
between water level fluctuation and chloride content. As water levels rise, residual salts in soil from
the original casing leak may be flushed out of the soil in the vicinity of TW-23. This influx of
additional chloride may not fully manifest itself until water levels fall and chloride is concentrated in
the vicinity of the wellbore. Based on the chloride levels detected in the surrounding monitor wells
and the two recovery wells, the chloride level encountered in TW-23 appears to be confined and
shows no indication of horizontal migration.
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Water Well Installation (Extraction Well #3)

‘Historically, TW-23 has showed fluctuating chloride levels above WQCC standards. Based upon
water sampling data, it appears the pumping of the two existing extraction wells (#1 and #2) has
remediated the chloride plume, except in the vicinity of TW-23. As aresult, Highlander supervised
of the installation of a new water well (Extraction Well #3) to remediate the groundwater in the
vicinity of TW-23. The location of the new extraction well #3 is shown in Figure 2. On October 11-
12, 2001, Highlander personnel supervised the installation of the well. The well was drilled by
Scarborough Drilling, Inc., Lamesa, Texas, using a truck-mounted air rotary drill rig. The water well
was completed to a total depth of 218” below surface into the redbed. The well was constructed
using 6-inch diameter schedule 40 PVC threaded casing and 60 feet of screen (0.035 mill-slot). The
well screen was surrounded with pea gravel, which was placed from the bottom of the well to about
85 feet below surface, above the screen. A layer of bentonite pellets, approximately 3 feet thick,
was placed over the filter sand pack and hydrated with water. The annular space from the top of the
bentonite pellets was filled with Portland cement and bentonite grout. The well was developed using
the rig bailer. The well completion and sample description logs are shown in Appendix C.

On November 14, 2001, Highlander purged and sampled Extraction Well #3, which had a
chloride level of 4,050 mg/l. The submersible pump from Extraction Well #2 was removed and
installed into Extraction Well #3.

Conclusions

1. Three wells (TW-9, TW-15and TW23) showed chloride levels fluctuating above and below
the WQCC standard of 250 mg/1 for samples taken in 2001. Historically, TW-9 and TW-15
have shown chloride levels below the WQCC standard. All other wells, including Extraction
Wells #1 and #2 were below WQCC standards.

2. On June 14, 2001, the water level in TW-23 had dropped to a low of 127.56” and the chloride
level had risen to a high of 5,330 mg/l for the year. On August 10, 2001, the water level
rose to 215.86” and the chloride level was 2,420 mg/l/. The TW-23 hydrograph and chloride
concentration graph may indicate that there is a cycle between water level fluctuation and
chloride content. As water levels rise, residual salts in soil from the original casing leak may
be flushed out of the soil in the vicinity of TW-23. This influx of additional chloride may
not fully manifest itself until water levels fall and chloride is concentrated in the vicinity of
the wellbore. Based on the chloride levels detected in the surrounding monitor wells and the
two recovery wells, the chloride level encountered in TW-23 appears to be confined and
shows no indication of horizontal migration

3. Highlander personnel supervised the installation of Extraction Well #3, near monitor well
TW-23 to aid in remediation of residual salt near the source of the original casing leak (Well
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VG SAU #58). Extraction Well #3 was completed to a total depth of 218’ below surface into
the top of the Triassic redbed. When sampled upon completion, the chloride level was 4,050
mg/l. After development of the well, the submersible pump from Extraction Well #2 was
removed and installed into Extraction Well #3. Extraction Well #3 will be included in the
monitoring program.

Recommendations

Based on the chloride levels detected in TW-23, Highlander proposes to monitor the Site for
one additional year. Semi-annual monitoring is proposed on wells TW-9, TW-11, TW-14, TW-15,
TW-17, TW-19 and TW-23, as well as Extraction Wells #1, #2 and #3 for chloride evaluation.
Quarterly sampling is proposed on TW-23 and Extraction Well #3 to monitor the progress of the |
remediation at the Site.

Highlander appreciates the opportunity to support ChevronTexaco on this project. Please call
if you have questions.

Sincerely,
Highlander Environmental Corp.

| m‘a’fé , |
ke Tavarez YA 1

Geologist/Project M&nager

CC: Rodney Bailey - ChevronTexaco Corporation.
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ChevronTexaco Corporation
Buckeye Vacuum Field Unit
Lea County, New Mexico

Chronology of Events

1989 Texaco and NMOCD installed twenty-three (23) monitor wells (TW-1 through
TW-23) and two extraction wells (#1 and #2) to locate the source and define the
extent of chloride contamination.

2-19-90 Unichem International sampled monitor wells (TW-1 through TW-23) for
chloride.

3-26-90 Unichem International sampled monitor wells (TW-1 through TW-23) for
chloride.

5-1-90 Unichem International sampled monitor wells (TW-1 through TW-23) for
chloride.

1-7-98 Highlander personnel performed groundwater monitoring. Sampled monitor
wells (TW-1 through TW-23) and two (2) extraction wells (#1 and #2) for
chloride.

2-24-98 Highlander resampled monitor well TW-23.

4-7-98 Highlander performed groundwater monitoring. Sampled monitor wells (TW-1

through TW-23) and two (2) extraction wells (#1 and #2) for chloride.

May 1998 Highlander submitted Report “ Results of Groundwater Monitoring” to the
NMOCD. The report contained recommendations for monitor well plugging and
future closure of the Site.

8-19-98 NMOCD response letter requested BTEX samples from all (23) monitor wells and
(2) extraction wells.

9-2-98 Highlander performed groundwater monitoring. Sampled monitor wells (TW-1
through TW-23) and two (2) extraction wells (#1 and #2) for chloride and BTEX.

October 1998 Highlander submitted “Groundwater Monitoring Report” to NMOCD. Proposed
to plug sixteen (16) monitor wells and continue to monitor seven (7) monitor
wells and two (2) extraction wells (#1 and #2) on a quarterly basis for | year.

Midland, Texas
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1-29-98

2-22-99

4-14-99

5-26-99

6-14-99

7-22-99

11-18-99

8-19-99

9-21-99

10-25-99

11-22-99

12-22-99

2000

4-26-00

11-21-00

|

NMOCD response letter approved recommendation to monttor the seven (7) monitor
wells listed in the Groundwater Monitoring Report. However, three additional
monitor wells, TW-10, TW-13, and TW-20, were included in the quarterly
monitoring program. NMOCD requested a work plan for the plugging and
abandonment of the monitor wells.

Highlander performed 1st quarter monitoring, sampling ten (10) monitor wells, and
two extraction wells-(#1 and #2) at the Site.

Highlander submitted “Workplan for Plugging of Monitor wells” to plug 13
monitor wells.

Highlander performed 2nd quarter monitoring, sampling ten (10) monitor wells,
and two extraction wells (#1 and #2) at the Site.

NMOCD respdnse letter approved the workplan for plugging (13) monttor wells.
Scarborough Drilling Inc. plugged (13) montitor wells. (TW-1, TW-2, TW-3, TW-
4, TW-5, TW-6, TW-7, TW-8, TW-12, TW-16, TW-18, TW-21, and TW-22)

Highlander performed 3rd quarter monitoring, sampling ten (10) monitor wells,
and two extraction wells (#1 and #2) at the Site.

Highlander sampled TW-23 (monthly basis).
Highlander sampled TW-23 (monthly basis).

Highlander performed 4" quarter monitoring, sampling ten (10) monitor wells,
and two extraction wells (#1 and #2) at the Site.

Surveyed current monitor wells and extraction wells.
Texaco plugged VG SAU Well #58.

Highlander performed semi-annual monitoring, sampling (6) monitor wells, and
two extraction wells (#1 and #2) at the Site. As directed by the NMOCD.

Highlander performed annual monitoring, sampling (6) monitor wells, and two
extraction wells (#1 and #2) at the Site.

Midland, Texas

% Highlander Environmental Corp.




Dec. 2000 Highlander submitted the 2000 Annual Groundwater Monitoring Report to the
NMOCD for review.

2-23-01 Highlander performed quarterly monitoring sampling on TW-23.

6-14-01 Highlander performed annual monitoring, sampling (6) monitor wells, and two
extraction wells (#1 and #2) at the Site.

8-10-01 Highlander performed quarterly monitoring sampling on TW-23.

10-11-01 Highlander supervised the installation of water well (extraction well #3) near TW-
23 for remediation.

11-14-01 Highlander performed annual monitoring, sampling (10) monitor wells and two
extraction wells (#1 and #2) at the Site.

12-12-01 The submersible pump from extraction well #2 was removed and installed into
extraction well #3.

12-17-01 ChevronTexaco started pumping Extraction Well #3.

% Highlander Environmental Corp. Midland, Texas
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Table 3
ChevronTexaco Corporation
2000 Cumulative Groundwater Sample Results

Buckeye, Vacuum Field Unit
Lea County, New Mexico

; Semi-Annual Sampling Annual Sampling
| Sample ID 4/26/00 11/21/00
‘ Chloride (mg/l) Chloride {(mg/l)
TW-9 - -
TW-10 - -
TW-11 43 33
TW-13 - -
TW-14 39 38
TW-15 260 260
TW-17 29 190
| TW-19 36 *
TW-20 - -
TW-23 830 2,300
Ex. Well #1 170 170
Ex. Well #2 200 200

(-) Notsampled
* damaged top casing




Table 4

ChevronTexaco Corporation
2001 Cumulative Groundwater Sample Results

Buckeye, Vacuum Field Unit

Lea County, New Mexico

1st Semi-Annual 3rd Semi-Annual
Sample ID Quarter Sampling Quarter Sampling
2/23/01 6/14/01 8/10/01 11/14/01
Chloride (mg/l)
TW-9 - - - 303
TW-10 - - - 39.2
TW-11 - 39.6 - 34.8
TW-13 - - - 47.8
TW-14 - 39.4 - 41.5
TW-15 - 233 - 383
TW-17 - 31.9 - 27.2
TW-19 - - - 25.8
TW-20 - - - 37
TW-23 2,700 / 3,000 5,330 2,420 1,070
Ex. Well #1 - 156 - 217
Ex. Well #2 - 205 - 223
Ex. Well #3 - - - 4,050

Not Sampled (-}
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APPENDIX B




CEANALYSIS, INC

6701 Aberdeen Avenue, Suite 9 Lubbock, Texas 79424  800e378¢1296 8067941296  FAX 8067941298
155 McCutcheon, Suite H El Paso, Texas 79932 8885883443 91558503443  FAX 91505854944
E-Mail: lab@traceanalysis.com

Analytical and Quality Control Report

Ike Tavarez . Report Date: March 7, 2001
Highlander Environmental Services

1910 N. Big Spring St.

Midland, TX 79705 Order ID Number: A01022727

Project Number: 1057
Project Name: Texaco/Texaco-Vacuum Field Bukeye
Project Location: Leca County,New Mexico

Enclosed are the Analytical Resuits and Quality Control Data Reports for the following samples submitted to Trace-
Analysis, Inc.

Date Time Date
Sample Description Matrix Taken Taken Received
165830 TW-23 #1 Water 2/23/01 12:50 2/27/01
165831 TW-23 #2 Water 2/23/01 14:00 2/27/01

These results represent only the samples received in the laboratory. The Quality Control Report is generated on a batch
basis. All information contained in this report is for the analytical batch(es) in which your sample(s) were analyzed.

This report consists of a total of 4 pages and shall not be reproduced except in its entirety, without Wriff.tg)ioval of

TraceAnalysis, Inc. /

Dr. Blair Leftwich, Director




Report Date: March 7, 2001 Order Number: A01022727
1057 Texaco/ Texaco-Vacuum Field Bukeve

Page Number: 2 of 4
Lea County,New Mexico

Analytical Report

Sample: 165830 - TW-23 #1
Analysis:  lon Chromatography (IC) Analytical Method:  E 300.0 QC Batch:

QC09436 Date Analyzed: 2/28/01

Analyst: JS Preparation Method: N/A  Prep Batch: PB(08103 Date Prepared: 2/28/01
Param . Flag Result Units Dilution RDL
CL 7700 mg/L 100 0.50

Sample: 165831 - TW-23 #2
Analysis:  Ion Chromatography (IC) Analytical Method:  E 300.0 QC Batch:

QC09436 Date Analyzed: 2/28/01

Analyst: JS Preparation Method: N/A  Prep Batch: PB08103 Date Prepared: 2/28/01
Param Flag Result Units Dilution RDL
CL 3000 mg/L 100 0.50




1057

Report Date: March 7, 2001

Order Number: A01022727
Texaco/Texaco-Vacuum Field Bukeye

Page Number: 3 of 4
Lea County,New Mexico

Quality Control Report
Method Blank

Method Blank QCBatch: QC09436
Reporting
Param Flag Results Units Limit
CL <0.5 mg/L 0.50
Quality Control Report
Lab Control Spikes and Duplicate Spikes
LCS QC Batch: QC09436
Spike
Sample Amount Matrix % % Rec. RPD
Param Flag Result Units Dil. Added Result Rec. RPD Limit Limit
m CL 11.87 mg/L 1 12.50 <0.5 94 80 - 120 20
u LCSD QC Batch: QC09436
Spike
Sample Amount Matrix % % Rec. RPD
m Param Flag Result Units Dil. Added Result Ree. RPD Limit Limit
QL 11.89 mg/L 1 12.50 <0.5 95 0 80 - 120 20
m Quality Control Report
m Matrix Spikes and Duplicate Spikes
MS QC Batch: QC09436
m Spike
Sample Amount Matrix % % Rec. RPD
Param Flag Result Units Dil. Added Result Rec. RPD Limit Limit
“ CL 4164.07 mg/L 1 1250 3000 93 80 - 120 20
ﬂ MSD QC Batch: QC09436
‘ Spike
] Sample Amount Matrix % % Rec. RPD
Param Flag Result Units Dil. Added Result Rec. RPD Limit Limit
CL 43171.99 mg/L 1 1250 3000 93 1 80 - 120 20




Report Date: March 7, 2001

Order Number: A01022727

Page Number: 4 of 4

1057 Texaco/Texaco-Vacuum Field Bukeye Lea County.New Mexico
Quality Control Report
Continuing Calibration Verification Standards
|
| CCV (1) QC Batch: QC09436
!
i CCVs CCVs CCVs Percent
| True Found Percent Recovery Date
‘ Param Flag Units Conc. Conc. Recovery Limits Analyzed
| CL mg/L 12.50 11.93 95 80 - 120 2/28701
ICV (1) QC Batch: QC09436
CCVs CCVs CCVs Percent
True Found Percent Recovery Date
Param Flag Units Conc. Conc. Recovery Limits Analyzed
CL mg/L 12.50 11.81 94 80 - 120 272801
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TraceAnalysis, Inc. 6701 Aberdeen Ave., Suite 9 Lubbock, TX 79424-1515

Report Date: June 25, 2001 Order Number: A01061804
1057 Texaco/Texaco-Vacuum Field Bukeye

(806) 794-1296

Page Number: 1 of 2
Lea County,New Mexico

Summary Report

Tke Tavarez
Highlander Environmental Services
1910 N. Big Spring St.

Report Date:

June 25, 2001

Midland, TX 79705 Order ID Number: A01061804
Project Number: 1057
Project Name: Texaco/Texaco-Vacuum Field Bukeye
Project Location: Lea County,New Mexico

Date Time Date
Sample Description Matrix Taken Taken Received
173404 TW #11 Water 6/14/01 : 6/16,/01
173405 TW #14 Water 6/14/01 6/16,/01
173406 TW #15 Water 6/14/01 6/16,/01
173407 TW #17 Water 6/14/01 6/16/01
173408 Ext. #1 Water 6/14/01 6/16/01
173409 Ext. #2 Water 6/14/01 6/16/01
173410 TW #23 Water 6/15/01 6/16,/01

This report consists of a total of 2 page(s) and is intended only as a summary of results for the sample(s) listed above.

Sample: 173404 - TW #11

Param Flag Result Units
CL 39.6 mg/L
Sample: 173405 - TW #14

Param Flag Result Units
CL 39.4 mg/L
Sample: 173406 - TW #15

Param Flag Result Units
CL 233 mg/L
Sample: 173407 - TW #17

Param Flag Result Units
CL 31.9 mg/L




TraceAnalysis, Inc. 6701 Aberdeen Ave., Suite 9

Report Date: June 25, 2001 Order Number: A01061804

Lubbock, TX 79424-1515

(806) 794-1296

Page Number: 2 of 2

1057 Texaco/Texaco-Vacuum Field Bukeye Lea County,New Mexico
Sampler 173408 =Ext—#1

Param Flag Result Units

CL 156 mg/L
Sample: 173409 - Ext. #2

Param Flag Result Units

CL 205 mg/L
Sample: 173410 - TW #23

Param Flag Result Units

CL 5330 mg/L




MMWMMMNURA@EANALYSIS, INCMMMMMLMW

6701 Aberdeen Avenue, Suite 9 Lubbock, Texas 79424 8003781296 806¢794¢1296  FAX 8067941298
155 McCutcheon, Suite H El Paso, Texas 79932 888e588#3443 9155853443  FAX 915058504344
E-Mail: lab@traceanalysis.com

Analytical and Quality Control Report

Tke Tavarez Report Date: June 25, 2001
Highlander Environmental Services

1910 N. Big Spring St.

Midland, TX 79705 Order ID Number: A01061804

Project Number: 1057
Project Name: Texaco/Texaco-Vacuum Field Bukeye
Project Location: Lea County,New Mexico

Enclosed are the Analytical Results and Quality Control Data Reports for the following samples submitted to Trace-
Analysis, Inc.

Date Time Date
Sample Description Matrix Taken Taken Received
173404 TW #11 Water 6/14/01 : 6/16/01
173405 TW #14 Water 6/14/01 : 6/16/01
173406 TW +#15 Water 6/14/01 : 6/16/01
173407 TW #17 Water 6/14/01 : 6/16/01
173408 Ext. #1 Water 6/14/01 : 6/16/01
173409 Ext. #2 Water 6/14/01 : 6/16/01
173410 TW #23 Water 6/15/01 : 6/16/01

These results represent only the samples received in the laboratory. The Quality Control Report is generated on a batch
basis. All information contained in this report is for the analytical batch(es) in which your sample(s) were analyzed.

This report consists of a total of 5 pages and shall not be reproduced except in its entirety including the chain of custody
(COC), without written approval of TraceAnalysis, Inc.




Report Date: June 25, 2001

Order Number: A01061804

Page Number: 2 of 5

1057 Texaco/Texaco-Vacuum Field Bukeye Lea County,New Mexico
Analytical Report

Sample: 173404 - TW #11

Analysis:  Jon Chromatography (IC) Analytical Method:  E 300.0 QC Batch:  QC12065 Date Analyzed: 6/18/01
Analyst: JS Preparation Method: N/A  Prep Batch: PB10323 Date Prepared: 6/18/01
Param Flag Result Units Dilution RDL
CL 39.6 mg/L 5 0.50
Sample: 173405 - TW #14

Analysis:  Ton Chromatography (IC) Analytical Method:  E 300.0 QC Batch:  QC12065 Date Analyzed: 6/18/01
Analyst: JS Preparation Method: N/A  Prep Batch: PB10323 Date Prepared: 6/18/01
Param Flag Result Units Dilution RDL
CL 39.4 mg/L 5 0.50
Sample: 173406 - TW #15

Analysis:  Jon Chromatography (IC) Analytical Method:  E 300.0 QC Batch:  QC12111 Date Analyzed: 6/18/01
Analyst: JS Preparation Method: N/A  Prep Batch: PB10363 Date Prepared: 6/18/01
Param Flag Result Units Dilution RDL
CL 233 mg/L 10 0.50
Sample: 173407 - TW #17

Analysis:  Ion Chromatography (IC) Analytical Method:  E 300.0 QC Batch:  QC12111 Date Analyzed: 6/18/01
Analyst: JS Preparation Method: N/A  Prep Batch: PB10363 Date Prepared: 6/18/01
Param Flag Result Units Dilution RDL
CL 31.9 mg/L 5 0.50
Sample: 173408 - Ext. #1

Analysis:  Ion Chromatography (IC) Analytical Method:  E 300.0 QC Batch:  QC12111 Date Analyzed: 6/18/01
Analyst: JS Preparation Method: N/A  Prep Batch: PB10363 Date Prepared: 6/18/01
Param Flag Result Units Dilution RDL
CL 156 mg/L 10 0.50
Sample: 173409 - Ext. #2
Analysis:  Ion Chromatography (IC) Analytical Method:  E 300.0 QC Batch:  QC12111 Date Analyzed: 6/18/01
Analyst: JS Preparation Method: N/A  Prep Batch: PB10363 Date Prepared: 6/18/01
Param Flag Result Units Dilution RDL
CL 205 mg/L 10 0.50




Report Date: June 25, 2001 Order Number: A01061804
1057 Texaco/Texaco-Vacuum Field Bukeye

Page Number: 3 of 5
Lea County,New Mexico

Sample: 173410 - TW #23
Analysis:  Ion Chromatography (IC) Analytical Method:  E 300.0 QC Batch:

QC12111 Date Analyzed: 6/18/01

Analyst: JS Preparation Method: N/A  Prep Batch: PB10363 Date Prepared: 6/18/01
Param Flag Result Units Dilution RDL
CL 5330 mg/L 500 0.50




' Report Date: June 25, 2001 Order Number: A01061804 Page Number: 4 of 5
1057 Texaco/Texaco-Vacuum Field Bukeye Lea County,New Mexico
l Quality Control Report
Method Blank
Method Blank QCBatch: QC12065
' Reporting
Param Flag Results Units Limit
' CL <2.0 mg/L 0.50
' Method Blank QCBatch: QCi12111
Reporting
Param Flag Results Units Limit
l CL <2.0 mg/L 0.50
' Quality Control Report
Lab Control Spikes and Duplicate Spikes
l Laboratory Control Spikes QCBatch:  QC12065
Spike
' LL.CS LCSD Amount Matrix % Rec RPD
Param Result Result Units Dil. Added Result % Rec RPD Limit Limit
CL 11.99 12.23 mg/L 1 12.50 <2.0 95 1 90 - 110 20
' Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
I Laboratory Control Spikes QCBatch:  QC12111
Spike
LCS LCSD Amount Matrix % Rec RPD
Param Result Result Units Dil. Added Result % Rec RPD Limit Limit
CL 5.19 5.23 mg/L 1 5 <2.0 103 0 90 - 110 20
l Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
Quality Control Report
l Matrix Spikes and Duplicate Spikes
l Matrix Spikes QCBatch: QC12065
Spike
' MS MSD Amount Matrix % Rec RFPD
Param Result Result Units Dil. Added Result % Rec RPD Limit Limit
' CL 97.57 99.18 mg/L 1 62.50 394 93 2 52 - 131 20
Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.




Report Date: June 25, 2001 Order Number: A01061804 Page Number: 5 of 5
1057 Texaco/Texaco-Vacuum Field Bukeye Lea County,New Mexico
Matrix Spikes QCBatch: QC12111
Spike
MS MSD Amount Matrix % Rec RPD
Param Result Result Units Dil. Added Result % Rec RPD Limit Limit
CL 91.59 90.45 mg/L 1 62.50 31.9 95 1 52 - 131 20

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

Quality Control Report
Continuing Calibration Verification Standards

CCV (1) QCBatch:  QC12065
CCVs CCVs CCVs Percent
True Found Percent Recovery Date
Param Flag Units Conc. Conc. Recovery Limits Analyzed
CL mg/L 12.50 12.07 96 90 - 110 6/18/01
ICV (1) QCBatch:  QC12065
CCVs CCVs CCVs Percent
True Found Percent Recovery Date
Param Flag Units Conc. Conc. Recovery Limits Analyzed
CL mg/L 12.50 11.89 95 90 - 110 6/18/01
CCV (1) QCBatch:  QCi2111
CCVs CCVs CCVs Percent
True Found Percent Recovery Date
Param Flag Units Conc. Conc. Recovery Limits Analyzed
CL mg/L 12.50 12.01 96 90 - 110 6/18/01
ICV (1) QCBatch:  QC12111
CCVs CCVs CCVs Percent
True Found Percent Recovery Date
Param Flag Units Conc. Conc. Recovery Limits Analyzed
CL mg/L 12.50 12.07 96 90 - 110 6/18/01
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TR o T LT

6701 Aberdeen Avenue, Suite 9 Lubbock, Texas 79424  800e378e1296 8067341296 FAX 8067941298
155 McCutcheon, Suite H El Paso, Texas 79932 B8B88e588e3443 9155853443  FAX 915e5854944
E-Mail: lab@traceanalysis.com

Analytical and Quality Control Report

Tke Tavarez Report Date: August 15, 2001
Highlander Environmental Services

1910 N. Big Spring St.

Midland, TX 79705 Order ID Number: A01081406

Project Number: 1057
Project Name: Texaco/Texaco-Vacuum Field Bukeye
Project Location: Lea County,New Mexico

Enclosed are the Analytical Results and Quality Control Data Reports for the following samples submitted to Trace-
Analysis, Inc.

Date Time Date
Sample Description Matrix Taken Taken Received
177046 MWwW-23 Water 8/10/01 12:05 8/14/01

These results represent only the samples received in the laboratory. The Quality Control Report is generated on a batch
basis. All information contained in this report is for the analytical batch(es) in which your sample(s) were analyzed.

This report consists of a total of 4 pages and shall not be reproduced except in its entirety including the chain of custody
(COC), without written approval of TraceAnalysis, Inc.

Dr. Blair Leftwich, Director




Report Date: August 15, 2001 Order Number: A01081406 Page Number: 2 of 4
1057 Texaco/Texaco-Vacuum Field Bukeye Lea County,New Mexico

Analytical Report

Sample: 177046 - MW-23
Analysis:  Jon Chromatography (IC) Analytical Method:  E 300.0 QC Batch:  QC13342 Date Analyzed: 8/14/01

Analyst: JS Preparation Method: N/A  Prep Batch: PB11380 Date Prepared: 8/14/01
Param Flag Result Units Dilution RDL
CL 2420 mg/L 100 0.50




u Report Date: August 15, 2001 Order Number: A01081406 Page Number: 3 of 4
1057 Texaco/Texaco-Vacuum Field Bukeye Lea County,New Mexico
u Quality Control Report
Method Blank
Method Blank QCBatch: QC13342
u Reporting
Param Flag Results Units Limit
u CL <2.0 mg/L 0.50
Quality Control Report
!l Lab Control Spikes and Duplicate Spikes
u Laboratory Control Spikes QCBatch:  QC13342
Spike
LCS LCSD Amount Matrix % Rec RPD
u Param Result Result Units Dil. Added Result % Rec RPD Limit Limit
CL 11.88 11.79 mg/L 1 12.50 <2.0 95 0 90 - 110 20
Fluoride 2.35 2.40 mg/L 1 2.50 <0.2 94 2 90 - 110 20
Nitrate-N 2.36 2.35 mg/L 1 2.50 <0.2 94 0 90 - 110 20
u Sulfate 11.75 11.83 mg/L 1 12.50 <2.0 94 0 90 - 110 20
u Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
Quality Control Report
u Matrix Spikes and Duplicate Spikes
“ Matrix Spikes QCBatch:  QC13342
Spike
MS MSD Amount Matrix % Rec RPD
u Param Result Result Units Dil. Added Result % Rec RPD Limit Limit
CL 3734.90 3699.14 mg/L 1 1250 2420 105 1 52-131 20
u Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
Quality Control Report
m Continuing Calibration Verification Standards
“ CCV (1) QCBatch:  QC13342
CCVs CCVs CCVs Percent
m True Found Percent Recovery Date
Param Flag Units Conc. Conc. Recovery Limits Analyzed
CL mg/L 12.50 12.68 101 90 - 110 8/14/01
Fluoride mg/L 2.50 2.31 92 90 - 110 8/14/01
Nitrate-N mg/L 2.50 2.41 96 90 - 110 8/14/01
Sulfate mg/L 12.50 12.88 103 90 - 110 8/14/01




Report Date: August 15, 2001 Order Number: A01081406 Page Number: 4 of 4
! 1057 Texaco/Texaco-Vacuum Field Bukeye Lea County,New Mexico
ICV (1) QCBatch:  QC13342
CCVs CCVs CCVs Percent
True Found Percent Recovery Date
Param Flag Units Conc. Cone. Recovery Limits Analyzed
CL mg/L 12.50 11.83 94 90 - 110 8/14/01
Fluoride mg/L 2.50 2.33 93 90 - 110 8/14/01
Nitrate-N mg/L 2.50 2.36 94 90 - 110 8/14/01
Sulfate mg/L 12.50 11.64 93 90 - 110 8/14/01
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u TraceAnalysis, Inc. 6701 Aberdeen Ave., Suite 9 Lubbock, TX 79424-1515 (806) 794-1296

Report Date: December 6, 2001Order Number: A01111622 Page Number: 1 of 3

| m Chevron Texaco Buckeye Vacuum Unit Lea County Co.,NM
|

Summary Report

Ike Tavarez Report Date: December 6, 2001
Highlander Environmental Services

1910 N. Big Spring St.

Midland, TX 79705 Order ID Number: A01111622

Project Number: Chevron Texaco
Project Name: Buckeye Vacuum Unit
Project Location: Lea County Co.,NM

Date Time Date
Sample Description Matrix Taken Taken Received
185171 TW-9 Water 11/13/01 12:55 11/16/01
185172 TW-10 Water 11/13/01 13:50 11/16/01
| 185173 TW-11 Water 11/13/01 16:50 11/16/01
185174 TW-13 Water 11/13/01 11:10 11/16/01
185175 TW-14 Water 11/13/01 14:45 11/16/01
185176 TW-15 Water 11/14/01 10:45 11/16/01
185177 TW-17 Water 11/13/01 16:00 11/16/01
185178 TW-19 Water 11/14/01 10:00 11/16/01
185179 TW-20 Water 11/13/01 12:10 11/16/01
185180 TW-23 Water 11/14/01 11:30 11/16/01
185181 RW-1 (Extraction Well Water 11/13/01 16:30 11/16/01
185182 RW-2 (Extraction Well) Water 11/13/01 13:30 11/16/01
185183 RW-3 (Extraction Well) Water 11/14/01 13:25 11/16/01

This report consists of a total of 3 page(s) and is intended only as a summary of results for the sample(s) listed above.

Sample: 185171 - TW-9
Param Flag Result Units
Chloride 303 mg/L

Sample: 185172 - TW-10
Param Flag Result Units
Chloride 39.2 mg/L

Sample: 185173 - TW-11
Param Flag Result Units
Chloride 34.8 mg/L




TraceAnalysis, Inc. 6701 Aberdeen Ave., Suite 9

Report Date: December 6, 20010rder Number: A01111622

Lubbock, TX 79424-1515

(806) 794-1296

Page Number: 2 of 3

Sample: 185181 - RW-1 (Extraction Well
Param Flag Result

Units

Chloride 217

mg/L

u Chevron Texaco Buckeye Vacuum Unit Lea County Co.,NM

Sampler185174="TW=13

Param Flag Result Units

m Chloride 47.8 mg/L
“ Sample: 185175 - TW-14

E Param Flag Result Units

| m Chloride 41.5 mg/L
u Sample: 185176 - TW-15

Param Flag Result Units

m Chloride 383 mg/L
u Sample: 185177 - TW-17

Param Flag Result Units

\‘ “ Chloride 27.2 mg/L
u Sample: 185178 - TW-19

Param Flag Result Units

“ Chloride 25.8 mg/L
“ Sample: 185179 - TW-20

Param Flag Result Units

m Chloride 37.0 mg/L
! Sample: 185180 - TW-23

Param Flag Result Units

u Chloride 1070 mg/L




TraceAnalysis, Inc. 6701 Aberdeen Ave., Suite 9 Lubbock, TX 79424-1515 (806) 794-1296
Report Date: December 6, 20010rder Number: A01111622 Page Number: 3 of 3
Chevron Texaco Buckeye Vacuum Unit Lea County Co.,NM
Sampler 185182=RW-2(Extraction Well)

Param Flag Result Units

Chloride 223 mg/L

Sample: 185183 - RW-3 (Extraction Well)
Param Flag Result Units
Chloride 4050 mg/L
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E-Mail: lab@traceanalysis.com

Analytical and Quality Control Report

Ike Tavarez Report Date: December 6, 2001
Highlander Environmental Services

1910 N. Big Spring St.

Midland, TX 79705 Order ID Number: A01111622

Project Number:  Chevron Texaco
Project Name: Buckeye Vacuum Unit
Project Location: Lea County Co.,NM

Enclosed are the Analytical Results and Quality Control Data Reports for the following samples submitted to Trace-
Analysis, Inc.

Date Time Date
Sample Description Matrix Taken Taken Received
185171 TW-9 Water 11/13/01 12:55 11/16/01
185172 TW-10 Water 11/13/01 13:50 11/16/01
185173 TW-11 Water 11/13/01 16:50 11/16/01
185174 TW-13 Water 11/13/01 11:10 11/16/01
185175 TW-14 Water 11/13/01 14:45 11/16/01
185176 TW-15 Water 11/14/01 10:45 11/16/01
185177 TW-17 Water 11/13/01 16:00 11/16/01
185178 TW-19 Water 11/14/01 10:00 11/16/01
185179 TW-20 Water 11/13/01 12:10 11/16/01
185180 TW-23 Water 11/14/01 11:30 11/16/01
185181 RW-1 (Extraction Well Water 11/13/01 16:30 11/16/01
185182 RW-2 (Extraction Well) Water 11/13/01 13:30 11/16/01
185183 RW-3 (Extraction Well) Water 11/14/01 13:25 11/16/01

These results represent only the samples received in the laboratory. The Quality Control Report is generated on a batch
basis. All information contained in this report is for the analytical batch(es) in which your sample(s) were analyzed.

This report consists of a total of 7 pages and shall not be reproduced except in its entirety including the chain of custody

(COC), without written approval of TraceAnalysis, Inc. /g

Dr. Blair Leftwich, Director
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Report Date: December 6, 2001
Chevron Texaco

Order Number: A01111622
Buckeye Vacuum Unit

Page Number: 2 of 7
Lea County Co.,NM

Analytical Report

Sample: 185171 - TW-9

Analysis:  Ion Chromatography (IC) Analytical Method:  E 300.0 QC Batch:  QC16310 Date Analyzed: 12/4/01
Analyst: JS Preparation Method: N/A  Prep Batch: PB13776 Date Prepared: 12/4/01
Param Flag Result Units Dilution RDL
Chloride 303 mg/L 10 0.50
Sample: 185172 - TW-10

Analysis:  Ion Chromatography (IC)Analytical Method:  E 300.0QC Batch:  QC16257Date Analyzed:11/30/01
Analyst: JS Preparation Method: N/A  Prep Batch: PB13773 Date Prepared: 11/30/01
Param Flag Result Units Dilution RDL
Chloride 39.2 mg/L 2 0.50
Sample: 185173 - TW-11

Analysis:  Ion Chromatography (IC)Analytical Method:  E 300.0QC Batch:  QC16257Date Analyzed:11/30/01
Analyst: JS Preparation Method: N/A  Prep Batch: PB13773 Date Prepared: 11/30/01
Param Flag Result Units Dilution RDL
Chloride 34.8 mg/L 2 0.50
Sample: 185174 - TW-13

Analysis:  Ion Chromatography (IC)Analytical Method:  E 300.0QC Batch: QC16257Date Analyzed:11/30/01
Analyst: JS Preparation Method: N/A  Prep Batch: PB13773 Date Prepared: 11/30/01
Param Flag Result Units Dilution RDL
Chloride 47.8 mg/L 5 0.50
Sample: 185175 - TW-14

Analysis:  Ion Chromatography (IC)Analytical Method:  E 300.0QC Batch: QC16257Date Analyzed:11/30/01
Analyst: JS Preparation Method: N/A  Prep Batch: PB13773 Date Prepared: 11/30/01
Param Flag Result Units Dilution RDL
Chloride 41.5 mg/L 5 0.50
Sample: 185176 - TW-15

Analysis:  Ion Chromatography (IC)Analytical Method:  E 300.0QC Batch:  QC16257Date Analyzed:11/30/01
Analyst: JS Preparation Method: N/A  Prep Batch: PB13773 Date Prepared: 11/30/01
Param Flag Result Units Dilution RDL
Chloride 383 mg/L 10 0.50




‘ u Report Date: December 6, 2001 Order Number: A01111622 Page Number: 3 of 7
! Chevron Texaco Buckeye Vacuum Unit Lea County Co.,NM
m Sample: 185177 - TW-17
Analysis:  Ton Chromatography (IC)Analytical Method:  E 300.0QC Batch:  QC16257Date Analyzed:11/30/01
Analyst: JS Preparation Method: N/A  Prep Batch: PB13773 Date Prepared: 11/30/01
u Param Flag Result Units Dilution RDL
Chloride 27.2 mg/L 2 0.50
Sample: 185178 - TW-19
m Analysis:  Ion Chromatography (IC)Analytical Method: ~ E 300.0QC Batch:  QC16257Date Analyzed:11/30/01
Analyst: JS Preparation Method: N/A  Prep Batch: PBI13773 Date Prepared: 11/30/01
Param Flag Result Units Dilution RDL
Chloride 25.8 mg/L 2 0.50
u Sample: 185179 - TW-20
Analysis:  Jon Chromatography (IC) Analytical Method:  E 300.0QC Batch:  QC16258Date Analyzed:11/30/01
u Analyst: JS Preparation Method: N/A  Prep Batch: PB13773 Date Prepared: 11/30/01
Param Flag Result Units Dilution RDL
I Chloride 37.0 mg/L 5 0.50
l Sample: 185180 - TW-23
Analysis:  Ton Chromatography (IC)Analytical Method:  E 300.0QC Batch:  QC16258Date Analyzed:11/30/01
Analyst: JS Preparation Method: N/A  Prep Batch: PB13773 Date Prepared: 11/30/01
I Param Flag Result Units Dilution RDL
Chloride 1070 mg/L 50 0.50
Sample: 185181 - RW-1 (Extraction Well
. Analysis:  Jon Chromatography (IC)Analytical Method:  E 300.0QC Batch:  QC16258Date Analyzed:11/30/01
Analyst: JS Preparation Method: N/A  Prep Batch: PB13773 Date Prepared: 11/30/01
Param Flag Result Units Dilution RDL
' Chloride 217 mg/L 5 0.50
l Sample: 185182 - RW-2 (Extraction Well)
Analysis:  Ton Chromatography (IC)Analytical Method:  E 300.0QC Batch:  QC16258Date Analyzed:11/30/01
' Analyst: JS Preparation Method: N/A  Prep Batch: PB13773 Date Prepared: 11/30/01
Param Flag Result Units Dilution RDL
l Chloride 223 mg/L 5 0.50
' Sample: 185183 - RW-3 (Extraction Well)
Analysis:  Ton Chromatography (IC)Analytical Method:  E 300.0QC Batch:  QC16258Date Analyzed:11/30/01
Analyst: JS Preparation Method: N/A  Prep Batch: PB13773 Date Prepared: 11/30/01




Report Date: December 6, 2001 Order Number: A01111622 Page Number: 4 of 7
Chevron Texaco Buckeye Vacuum Unit Lea County Co.,NM
Param Flag Result Units Dilution RDL
Chloride 4050 mg/L 500 0.50




Report Date: December 6, 2001
Chevron Texaco

Order Number: A01111622
Buckeye Vacuum Unit

Page Number: 5 of 7
Lea County Co.,NM

Quality Control Report

Method Blank

Method Blank QCBatch: QC16257
Reporting
Param Flag Results Units Limit
Chloride <2.0 mg/L 0.50
Method Blank QCBatch: QC16258
Reporting
Param Flag Results Units Limit
Chloride <2.0 mg/L 0.50
Method Blank QCBatch: QC16310
Reporting
Param Flag Results Units Limit
Chloride <2.0 mg/L 0.50
Quality Control Report
Lab Control Spikes and Duplicate Spikes
Laboratory Control Spikes QCBatch:  QC16257
Spike
LCS LCSD Amount Matrix % Rec RPD
Param Result Result Units Dil. Added Result % Rec RPD Limit Limit
Chloride 11.52 11.57 mg/L 1 12.50 <2.0 92 0 90 - 110 20
Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
Laboratory Control Spikes QCBatch:  QC16258
Spike
LCS L.CSD Amount Matrix % Rec RPD
Param Result Result Units Dil. Added Result % Rec RPD Limit Limit
Chloride 11.42 11.42 mg/L 1 12.50 <2.0 91 0 90 - 110 20
Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
Laboratory Control Spikes QCBatch:  QC16310
Continued . . .




Report Date: December 6, 2001 Order Number: A01111622 Page Number: 6 of 7
Chevron Texaco Buckeye Vacuum Unit Lea County Co.,NM
... Continued
Spike
LCS LCSD Amount Matrix % Rec RPD
Param Result Result Units Dil. Added Result % Rec RPD Limit Limit
Spike
LCS LCSD Amount Matrix % Rec RPD
Param Result Result Units Dil. Added Result % Rec RPD Limit Limit
Chloride 11.82 11.88 mg/L 1 12.50 <2.0 94 0 90 - 110 20

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

Quality Control Report
Matrix Spikes and Duplicate Spikes

Matrix Spikes QCBatch: QC16257
Spike
MS MSD Amount Matrix % Rec RPD
Param Result Result Units Dil. Added Result % Rec RPD Limit Limit
Chloride 49.02 49.11 mg/L 1 25 25.8 92 0 52 - 131 20
Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
Matrix Spikes QCBatch: QC16258
Spike
MS MSD Amount Matrix % Rec RPD
Param Result Result Units Dil. Added Result % Rec RPD Limit Limit
Chloride 1633.03 1635.24 mg/L 1 625 1070 90 0 52 - 131 20
Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
Matrix Spikes QCBatch: QC16310
Spike
MS MSD Amount Matrix % Rec RPD
Param Result Result Units Dil. Added Result % Rec RPD Limit Limit
Chloride 409.72 411.93 mg/L 1 125 303 86 1 52 - 131 20

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

Quality Control Report
Continuing Calibration Verification Standards

CCV (1) QCBatch:  QC16257



Report Date: December 6, 2001

Chevron Texaco

Order Number: A01111622
Buckeye Vacuum Unit

Page Number: 7 of 7
Lea County Co.,NM

CCVs CCVs CCVs Percent
True Found Percent Recovery Date
Param Flag Units Conc. Conc. Recovery Limits Analyzed
Chiloride mg/L 12.50 11.55 92 90 - 110 11/30/01
ICV (1) QCBatch:  QC16257
CCVs CCVs CCVs Percent
True Found Percent Recovery Date
Param Flag Units Conc. Conc. Recovery Limits Analyzed
Chiloride mg/L 12.50 11.63 93 90 - 110 11/30/01
CCV (1) QCBatch:  QC16258
CCVs CCVs CCVs Percent
True Found Percent Recovery Date
Param Flag Units Conc. Conc. Recovery Limits Analyzed
Chloride mg/L 12.50 11.42 91 90 - 110 11/30/01
ICV (1) QCBatch:  QC16258
CCVs CCVs CCVs Percent
True Found Percent Recovery Date
Param Flag Units Conc. Conc. Recovery Limits Analyzed
Chloride mg/L 12.50 11.55 92 90 - 110 11/30/01
CCV (1) QCBatch:  QC16310
CCVs CCVs CCVs Percent
True Found Percent Recovery Date
Param Flag Units Conc. Conc. Recovery Limits Analyzed
Chloride mg/L 12.50 12.15 97 90 - 110 12/4/01
ICV (1) QCBatch:  QC16310
CCVs CCVs CCVs Percent
True Found Percent Recovery Date
Param Flag Units Conc. Conc. Recovery Limits Analyzed
Chloride mg/L 12.50 11.82 94 90 - 110 12/4/01
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APPENDIX C




i SAMPLE LOG
Boring/Well: Water well (Extraction well #3)
Site Location: ChevronTexaco Buckeye Vacuum Field Unit
Location: Lea County, New Mexico
w Total Depth: 218
‘ Date Installed: 10/12/01
i
DEPTH SAMPLE DESCRIPTION
‘ (Ft)
{ 0-10 Fine grain sand, some loose, gray hydrocarbon staining, caliche at 5.0-10°, dense
} 10-20 Dense, cemented sandstone and fine grain sand, some loose layer of sand
| 20-30 Dense, cemented sandstone and fine grain sand, some loose layer of sand, becoming
i sandy with depth.
30-100 Tan, fine grain sand, loose, some layers of dense cemented sandstone
100-150 Tg(l)‘l; fine grain sand, loose, some layers of dense cemented sandstone, trace of gravel at
! 150-190 Tan, fine grain sand, loose and trace of gravel
190-200 Gravel and fine grain sand
200-225 Reddish/brown clay, some traces of gravel and fine grain sand
225-230 Red clay/red shale
TD-118’




WATER WELL (EXTRACTION WELL)
WELL CONSTRUCTION LOG

CONCRETE PAD
EXISTING GRADE /

Y,
74

10" DIA. DRILLED HOLE

| — 6 DA WELL CASING

Installation Data(s) 10/11/01
Drilling Method AIR/MUD _ROTARY

Drilling Contractor SCARBOROUGH DRILLING

Development Technique(s) and Date(s)
RIG BAILER —~ 10/15/01

T & GROUT PORTLAND

Water Removed During Deve/opment_L'o____ gals.
Static Depth to Water 126 ft. below
Ground Level

Well Purpose

Remarks

WATER WELL — EXTRACTION WELL #3

\ WELL SCREEN 6"

SLOT SIZEQ.035

5 /|21 GRAVEL PACK

)

“ DATE: 10/11/01 EXTRACTION
CLIENT: CHEVRONTEXACO CORPORATION WELL NO.

Highlander PROJECT: BUCKEYE VACUUM FIELD UNIT
Environmental LOCATION: LEA COUNTY, NEW MEXICO

3




DEC-07—-81 ©8Z:20 PM SCARBORODUGHDRILLING 3BL T2 6331

Revisad June 1973

STATE ENGINEER OFFICE
WELL RECORD

Section ), CENERAL INFCRMATION

(A} Owasr of woll 1SXACR Exvloration & Produckion o o e Owiner’s Well No. . S W

Stroet or Fout Offico ASEIes ommbnbomiGX.a1l00
City and State Midland, Texag..79202

W waa drilled undar Permit No o : 12 s located tn ur;
Buckeye/18 miles oms3%):0f Hubhs Smilss, north
L % % % % of Sactlon Township Rangs NMPM.
b Trsot No. of Map No. of ths
& Lot No, of Block No, of the
Subdivislon, 1scorded {n Les. ; County.
d Xs fost, Yo fost, N.M, Coordinate System Zona in
Oront.
) Drldleg Contruster Scarborowgh Dedlling, Inc, Liconis N o, ——eammeddDL1BR
Al D.Q: Box 305 Lamess..Jexas.293il
Drithing Begen — hE=11=03 .. Completed —_10=18=04 . Typs 1001 e MBERL mmn §ize of h0l ol if,
Biovation of land surface or atwellls f1, Totd dapth of wau_._..l‘..a_.- ft,
Complstsd wall U & shaltow O srtesian, Depth 1o wiler upen completion of well f1.
Section 2, PRINCIPAL WATER-BEARING STRATA
th In Fest sk , el
3 Dope To 1?: y::gu Description of Water-Bewring Formation uﬁﬁﬁ: ',‘:,‘. ,I:,‘,&_‘)
Section 3. RECORD OF CASING
Dlamstar Pounds | Thrasds __Dopth ln Feat Length Purforationt
[ ) per foot porin, Top Boitom (tast) Type of Shos From To
10 sch 40 gve 6 +2 218 035 28 | 98
: - -
° 6 98 +2 pve
Bsction 4, RECORD OF MUDD.NG AND CEMENTING
m A Fest Hols Sucks Cuble Feat
Froes To Dlumetsr of Mud of Coment Muthod of Placsment
218 95 10 gravel packef poured
1
L)
-
Section 5, PLUGGINC RECORD
Plupging Contractor
hdrsas - Depih in Fast Cubdic Feot
Plugging Hethod (e Top Tottom of Cement
Date Well Mugged. r1
Piugging approved by! 2
3 ;
Siate Enginees Reprosentaiive ry |
L . POR USE OF STATE ENGINEER ONLY
Cato Rudv‘u ovee WL FsL
Fite No, ) Ust Location No. L\-

.81



I

MW

DEC-w7~m1 @82:21 en SCAREORDUGHDRILL IHG 2oe 372 ex
N\, Seqtlon ¢, LOG OF HOLY

o Bt ’"“"ro ‘ 73:"::::' Color oad Type of Matertdl Bncountorsd

0 \ 0 10 Fine grained, spme loose gray hydocarbon

iC 20 \\\‘10 Danss, cemented sandatone fg

20 30 10 Dense cemented Yy sand '
30 100 70 Tan, fg sand looge sane layers of dence sandstone

100 150 50 "l”an, fg sand , loose

150 190 40 Tan, Iy send, loose trace of gravel

180 200 Y Gravel and fine grain sand '

200 218 18 raddish/brown clay some traces of gravel and fg sand

Suetion 7, REMARKS AND ADDITIONAL INFORNATION

NN

Ths undersigned haredy certilies that, to tho bast of hix knowtadge and balisf, the foregoing 1o & true and correct reacrd of the adov:

getcrided hots. \

Drlle

] : suld be sxscuted [n tnplsale, prsferadly typswrition, and submitied to the sppropriste distriot ¢ftios
IS TRCTIONS T S s ? / : and sceurstely ab gonsible whan say well s

Ph Madleses b1 serelane svrent Sontian 3 Bzl be anywered a3 compleisly

(3

@
-




