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Highlander Environmental Corp. 
Midland, Texas 

December 15, 2001 

RECEIVED 
Mr. William C. Olson, Hydrogeologist 
Environmental Bureau 
Oil Conservation Division 
Energy, Minerals and Natural Resources Department 
2040 S. Pacheco 
Santa Fe, New Mexico 87505 

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 ofthe 
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/l. 

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 often (10) 
monitor wells and two (2) extraction wells at the Site. Based on 1999 sampling results, a total of six 

1 

DEC 2 o 2001 
ENVIRONMENTAL BUREAU 

OIL CONSERVATION DIVISION 

1910 N. Big Spring • Midland, Texas 79705 • (915)682-4559 • Fax (915) 682-3946 



(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 Cl-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/l to 303 mg/l and 120 mg/l to 
383 mg/l, respectively. 

Referring to Table 3, the two sampling events in 2000 showed increasing chloride levels in 
TW-23 from 830 mg/l (4/26/00) to 2,300 mg/l (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/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. 
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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 a result, 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 ofthe 
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-15 and TW23) showed chloride levels fluctuating above and below 
the WQCC standard of 250 mg/l 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 
i f you have questions. 

Sincerely, 
Highlander Environmental Corp. 

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 1 year. 
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NMOCD response letter approved recommendation to monitor 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 1 st 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 response letter approved the workplan for plugging (13) monitor wells. 

Scarborough Drilling Inc. plugged (13) monitor 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 t h quarter monitoring, sampling ten (10) monitor wells, 
and two extraction wells (#1 and #2) at the Site. 

12-22-99 Surveyed current monitor wells and extraction wells. 

2000 Texaco plugged VG SAU Well #58. 

4-26-00 Highlander performed semi-annual monitoring, sampling (6) monitor wells, and 
two extraction wells (#1 and #2) at the Site. As directed by the NMOCD. 

11-21-00 Highlander performed annual monitoring, sampling (6) monitor wells, and two 
extraction wells (#1 and #2) at the Site. 
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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. 

3 2-17-01 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 

( - ) Not sampled 
* 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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ill itiJJllb̂ CEANALYSIS, INC JilililL iLl 
6701 Aberdeen Avenue, Suite 9 
155 McCutcheon, Suite H 

Lubbock,Texas 79424 800»378»1296 806»794»1296 
El Paso, Texas 79932 888-588*3443 915»585»3443 

E-Mail: lab@traceanalysis.com 

FAX 806•794*1298 
FAX915»585»4944 

Analytical and Quality Control Report 

Report Date: March 7, 2001 

Order ID Number: A01022727 

Project Number: 1057 

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

Ike Tavarez 
Highlander Environmental Services 
1910 N. Big Spring St. 
Midland. TX 79705 

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 
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 written approval of 
TraceAnalvsis. Inc. 

Dr. Blair Leftwich, Director 



Report Date: March 7, 2001 
1057 

Order Number: A01022727 
Texaco/Texaco-Vacuum Field Bukeye 

Page Number: 2 of 4 
Lea County.New Mexico 

Analytical Report 

Sample: 165830 - TW-23 #1 
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 2700 mg/L 100 O50 

Sample: 165831 - T W - 2 3 # 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 



Report Date: March 7, 2001 
1057 

Order Number: A01022727 
Texaco/Texaco-Vacuum Field Bukeye 

Page Number: 3 of 4 
Lea County,New Mexico 

Quality Control Report 
Method Blank 

M e t h o d B l a n k QCBatch: QC09436 

Reporting 
Param Flag Results Units Limit. 
CL <0.5 mg/L 0.50 

Quality Control Report 
Lab Control Spikes and Duplicate Spikes 

L C S QC Batch: QC09436 

Spike 
Sample Amount Matrix % % Rec. RPD 

Param Flag Result Units Dil. Added Result Rec. RPD Limit Limit 
CL 11.87 mg/L 1 12.50 <0.5 94 80 - 120 20 

L C S D QC Batch: QC09436 

Spike 
Sample Amount Matrix % % Rec. RPD 

Param Flag Result Units Dil. Added Result Rec. RPD Limit Limit 
CL 11.89 mg/L 1 12.50 <0.5 95 0 80 - 120 20 

Quality Control Report 
Matrix Spikes and Duplicate Spikes 

M S QC Batch: QC09436 

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 

M S D QC Batch: QC09436 

Spike 
Sample Amount Matrix % % Rec. RPD 

Param Flag Result Units Dil. Added Result Rec. RPD Limit Limit 
CL 4171.99 mg/L 1 1250 3000 93 1 80 - 120 20 



Report Date: March 7, 2001 
1057 

Order Number: A01022727 
Texaco/Texaco-Vacuum Field Bukeye 

Page Number: 4 of 4 
Lea County.New Mexico 

Quality Control Report 
Continuing Calibration Verification Standards 

C C V (1) QC Batch: QC09436 

CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
CL mg/L 12.50 11.93 95 80 - 120 2/28/01 

I C V (1) QC Batch: QC09436 

CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. . Cone. Recovery Limits Analyzed 
CL mg/L 12.50 11.81 94 80 - 120 2/28/01 
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TraceAnalysis, Inc. 6701 Aberdeen Ave., Suite 9 Lubbock, TX 79424-1515 (806) 794-1296 

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

Page Number: 1 of 2 
Lea County,New Mexico 

Summary Report 

Ike Tavarez 
Highlander Environmental Services 
1910 N. Big Spring St. 
Midland, TX 79705 

Report Date: June 25, 2001 

Order ID Number: A01061804 

Project Number: 
Project Name: 
Project Location: 

1057 
Texaco/Texaco-Vacuum Field Bukeye 
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: 
Param 
CL 

173404 T W #11 
Flag Result 

39.6 
Units 
mg/L 

Sample: 173405 - T W #14 
Param Flag Result Units 
CL 304 mg/L 

Sample: 173406 - T W #15 
Param Flag Result Units 
CL 233 mg/L 

Sample: 173407 - T W #17 
Param Flag Result Units 
CL 3L9 mg/L 



TraceAnalysis, Inc. 6701 Aberdeen Ave., Suite 9 Lubbock, TX 79424-1515 (806) 794-1296 

Report Date: June 25, 2001 Order Number: A01061804 Page Number: 2 of 2 
1057 Texaco/Texaco-Vacuum Field Bukeye Lea County,New Mexico 

Sample: 
Param 

1/3408 -
Flag Result Units 

CL 156 mg/L 

Sample: 
Param 

173409 - Ext. # 2 
Flag Result Units 

CL 205 mg/L 

Sample: 
Param 

173410 - T W #23 
Flag Result Units 

CL 5330 mg/L 
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l i iiTRACEAmYSis, INC JUL IJJ 
6701 Aberdeen Avenue, Suite 9 
155 McCutcheon, Suite H 

Lubbock,Texas 79424 80Q»378»1296 806-794-1296 
El Paso, Texas 79932 888»588«3443 915-585-3443 

E-Mail: lab@traceanalysis.com 

FAX 806-794-1298 
FAX 915-585-4944 

Analytical and Quality Control Report 

Ike Tavarez 
Highlander Environmental Services 
1910 N. Big Spring St. 
Midland, TX 79705 

Report Date: June 25, 2001 

Order ID Number: A01061804 

Project Number: 
Project Name: 
Project Location: 

1057 
Texaco/Texaco-Vacuum Field Bukeye 
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. 

Dr. Blair Leftwich, Djrfector 

I 



Report Date: June 25, 2001 
1057 

Order Number: A01061804 
Texaco/Texaco-Vacuum Field Bukeye 

Page Number: 2 of 5 
Lea County,New Mexico 

Analytical Report 

Sample: 173404 - T W #11 
Analysis: Ion 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 - T W #14 
Analysis: Ion 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 
_ 39.4 mg/L 5 0.50 

Sample: 173406 - T W # 1 5 
Analysis: Ion Chromatography (IC) Analytical Method: 
Analyst: JS Preparation Method: 

E 300.0 QC Batch: 
N/A Prep Batch: 

QC12111 Date Analyzed: 6/18/01 
PB10363 Date Prepared: 6/18/01 

Param 
CL 

Flag Result 
233~ 

Units 
mg/L 

Dilution 
10 

RDL 
0.50 

Sample: 173407 - T W #17 
Analysis: Ion Chromatography (IC) Analytical Method: 
Analyst: JS Preparation Method: 

E 300.0 QC Batch: 
N/A Prep Batch: 

QC12111 Date Analyzed: 6/18/01 
PB10363 Date Prepared: 6/18/01 

Param 
CL 

Flag Result 
31.9 

Units 
mg/L 

Dilution RDL 
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: 
Analyst: JS Preparation Method: 

E 300.0 QC Batch: 
N/A Prep Batch: 

QC12111 Date Analyzed: 6/18/01 
PB10363 Date Prepared: 6/18/01 

Param 
CL 

Flag R.esult 
205~ 

Units 
mg/L 

Dilution 
10 

RDL 
0.50 



Report Date: June 25, 2001 
1057 

Order Number: A01061804 
Texaco/Texaco-Vacuum Field Bukeye 

Page Number: 3 of 5 
Lea County.New Mexico 

Sample: 173410 - T W #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 
1057 

Order Number: A01061804 
Texaco/Texaco-Vacuum Field Bukeye 

Page Number: 4 of 5 
Lea County,New Mexico 

Quality Control Report 
Method Blank 

Method Blank 

Param 

QCBatch: QC12065 

Flaa Results Units 
Reporting 

Limit 
CL <2.0 mg/L 0.50 

Method Blank 

Param 

QCBatch: QC12111 

Flag Results Units 
Reporting 

Limit 
CL <2.0 mg/L 0.50 

Quality Control Report 
Lab Control Spikes and Duplicate Spikes 

Laboratory Control Spikes QCBatch: QC12065 

Param 
LCS 

Result 
LCSD 
Result Units Dil. 

Spike 
Amount 
Added 

Matrix 
Result % Rec RPD 

% Rec 
Limit 

RPD 
Limit 

CL 11.99 12.23 mg/L 12.50 <2.0 95 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: QC12111 

Param 
LCS 

Result 
LCSD 
Result Units Dil. 

Spike 
Amount 
Added 

Matrix 
Result % Rec RPD 

% Rec 
Limit 

RPD 
Limit 

CL 5.19 5.23 mg/L <2.0 103 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: QC12065 

MS 
Param Result 
CL 97.57 

MSD 
Result 
99.18 

Units 
mg/L 

Di l . 

Spike 
Amount 
Added 
62.50 

Matrix 
Result 

39.4 
% Rec. 

93 
RPD 

% Rec 
Limit 

52 - 131 

RPD 
Limit 

20 

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



Report Date: June 25, 2001 
1057 

Order Number: A01061804 
Texaco/Texaco-Vacuum Field Bukeye 

Page Number: 5 of 5 
Lea County,New Mexico 

Matr ix 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 

C C V (1) QCBatch: QC12065 

CCVs 
True 

Param Flag Units Cone. 

CCVs CCVs Percent 
Found Percent Recovery Date 
Cone. Recovery Limits Analyzed 

Q 6 90 - 110 6/18/01 CL mg/L 12.50 12.07 

I C V (1) QCBatch: QC12065 

CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
CL mg/L 12.50 11.89 95 90 - 110 6/18/01 

C C V (1) QCBatch: QC12111 

CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
CL mg/L 12.50 12.01 96 90 - 110 6/18/01 

I C V (1) QCBatch: QC12111 

CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
CL mg/L 12.50 12.07 96 90 - 110 6/18/01 
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Lu u Lu Î RACBANALYSIS, INC Ltd 

6701 Aberdeen Avenue, Suite 9 Lubbock,Texas 79424 800»378«1296 806»794»1296 FAX 806*794* 1298 
155 McCutcheon, Suite H El Paso, Texas 79932 888«588«3443 915»585»3443 FAX 915*585• 4944 

E-Mail: lab@traceanalysis.com 

Analytical and Quality Control Report 

Ike Tavarez 
Highlander Environmental Services 
1910 N. Big Spring St. 
Midland, TX 79705 

Report Date: August 15, 2001 

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. 

Sample Description Matrix 
Date 
Taken 

Time 
Taken 

Date 
Received 

177046 MW-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 
1057 

Order Number: A01081406 
Texaco/Texaco-Vacuum Field Bukeye 

Page Number: 2 of 4 
Lea County.New Mexico 

Analytical Report 

Sample: 177046 - MW-23 
Analysis: Ion 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 
CL 

Flag Result 
2420 

Units 
mg/L 

Dilution 
100 

RDL 
0.50 



Report Date: August 15, 2001 
1057 

Order Number: A01081406 
Texaco/Texaco-Vacuum Field Bukeye 

Page Number: 3 of 4 
Lea County,New Mexico 

Quality Control Report 
Method Blank 

M e t h o d B l a n k QCBatch: QC13342 

Reporting 
Param Flag Results Units Limit 
CL <2.0 mg/L 0.50 

Quality Control Report 
Lab Control Spikes and Duplicate Spikes 

Laboratory Control Spikes QCBatch: QC13342 

Param 
LCS 

Result 
LCSD 
Result Units Dil. 

Spike 
Amount 
Added 

Matrix 
Result % Rec RPD 

% Rec 
Limit 

RPD 
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 
Sulfate 11.75 11.83 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 

Matr ix Spikes QCBatch: QC13342 

Spike 
MS MSD Amount Matrix % Rec RPD 

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~ 

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 

C C V (1) QCBatch: QC13342 

CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. 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 
1057 

Order Number: A01081406 
Texaco/Texaco-Vacuum Field Bukeye 

Page Number: 4 of 4 
Lea County,New Mexico 

I C V (1) QCBatch: QC13342 

CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. 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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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 
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 Lubbock, TX 79424-1515 (806) 794-1296 

Report Date: December 6, 2001Order Number: A01111622 
Chevron Texaco Buckeye Vacuum Unit 

Page Number: 2 of 3 
Lea County Co.,NM 

aamply: 1&51/4- lVV-lo 
Param Flag Result Units 
Chloride 47.8 mg/L 

Sample: 185175 - TW-14 
Param Flag Result Units 
Chloride 41.5 mg/L 

Sample: 185176 - TW-15 
Param Flag Result Units 
Chloride 383 mg/L 

Sample: 185177 - TW-17 
Param Flag Result Units 
Chloride 27.2 mg/L 

Sample: 185178 - TW-19 
Param Flag Result Units 
Chloride 25.8 mg/L 

Sample: 185179 - TW-20 
Param Flag Result Units 
Chloride 37.0 mg/L 

Sample: 185180 - TW-23 
Param Flag Result Units 
Chloride 1070 mg/L 

Sample: 185181 - RW-1 (Extraction Well 
Param Flag Result Units 
Chloride 217 mg/L 



TraceAnalysis, Inc. 6701 Aberdeen Ave., Suite 9 Lubbock, TX 79424-1515 (806) 794-1296 

Report Date: December 6, 2001Order Number: A01111622 
Chevron Texaco Buckeye Vacuum Unit 

Page Number: 3 of 3 
Lea County Co.,NM 

oampie: i so i sz -
Param 

itvv-z extraction wen; 
Flag Result Units 

Chloride 223 mg/L 

Sample: 185183 -
Param 

RW-3 (Extraction Well) 
Flag Result Units 

Chloride 4050 mg/L 



ill U LU ITRACEANALYSIS, INC JJ UJ 
6701 Aberdeen Avenue, Suite 9 Lubbock,Texas 79424 800-378-1296 806«794»1296 FAX 806*794* 1298 
155 McCutcheon, Suite H El Paso, Texas 79932 888»588»3443 915*585-3443 FAX 915*585• 4944 

E-Mail: lab@traceanalysis.com 

Analytical and Quality Control Report 

Ike Tavarez 
Highlander Environmental Services 
1910 N. Big Spring St. 
Midland, TX 79705 

Report Date: December 6, 2001 

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. 

Dr. Blair Leftwich, Director 

Page 1 of 7 



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 (150 

Sample: 185172 - TW-10 
Analysis: Ion Chromatography (IC) Analytical Method: E 300.0QC Batch: QCl6257Date 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 " 1150 

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: QCl6257Date 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 O50 

Sample: 185175 - TW-14 
Analysis: Ion Chromatography (IC)Analytical Method: E 300.0QC Batch: QCl6257Date Analyzed:ll/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: QCl6257Date Analyzed: 11/30/01 
Analyst: JS Preparation Method: N/A Prep Batch: PB13773 Date Prepared: 11/30/01 

Param Flag R.esult Units Dilution RDL 
Chloride 383 mg/L 10 0.50 



Report Date: December 6, 2001 
Chevron Texaco 

Order Number: A01111622 
Buckeye Vacuum Unit 

Page Number: 3 of 7 
Lea County Co.,NM 

Sample: 185177 - TW-17 
Analysis: Ion Chromatography (IC) Analytical Method: E 300.0QC Batch: QCl6257Date 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 27.2 mg/L 2 0.50 

Sample: 185178 - TW-19 
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 25.8 mg/L 2 0.50 

Sample: 185179 - TW-20 
Analysis: Ion 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 37.0 mg/L 5 0.50 

Sample: 185180 - TW-23 
Analysis: Ion 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 1070 mg/L 50 0.50 

Sample: 185181 - RW-1 (Extraction Well 
Analysis: Ion 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 

Sample: 185182 - RW-2 (Extraction Well) 
Analysis: Ion Chromatography (IC) Analytical Method: E 300.0QC Batch: QCl6258Date 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 223 mg/L 5 0.50 

Sample: 185183 - RW-3 (Extraction Well) 
Analysis: Ion Chromatography (IC) Analytical Method: E 300.0QC Batch: QCl6258Date Analyzed: 11/30/01 
Analyst: JS Preparation Method: N/A Prep Batch: PB13773 Date Prepared: 11/30/01 
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Param Flag Result Units Dilution RDL 
Chloride 4050 mg/L 500 0.50 
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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 

Param Flag Results Units 
Reporting 

Limit 
Chloride <2.0 mg/L 0.50 

Method Blank QCBatch: QC16258 

Param Flag Results Units 
Reporting 

Limit 
Chloride <2.0 mg/L 0.50 

Method Blank QCBatch: QC16310 

Param 
Chloride 

Flag Results 
<2.0 

Units 
mg/L 

Reporting 
Limit 
(L50 

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 <2A 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 LCSD 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 <2t i 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 ... 
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. . . Continued 

Param 
LCS 

Result 
LCSD 
Result Units Dil. 

Spike 
Amount 
Added 

Matrix 
Result % Rec RPD 

% Rec 
Limit 

RPD 
Limit 

Param 
LCS 

Result 
LCSD 
Result Units Dil. 

Spike 
Amount 
Added 

Matrix 
Result % Rec RPD 

% Rec 
Limit 

RPD 
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 

M a t r i x 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. 

M a t r i x 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. 

M a t r i x 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 

C C V (1) QCBatch: QC16257 
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CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Chloride mg/L 12.50 11.55 92 90 - 110 11/30/01 

I C V (1) QCBatch: QC16257 

CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Chloride 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 Cone. Cone. Recovery Limits Analyzed 
Chloride mg/L 12.50 11.42 91 90 - 110 11/30/01 

I C V (1) QCBatch: QC16258 

CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. 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 Cone. Cone. Recovery Limits Analyzed 
Chloride mg/L 12.50 12.15 97 90 - 110 12/4/01 

I C V (1) QCBatch: QC16310 

CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Chloride mg/L 12.50 11.82 94 90 - 110 12/4/01 
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SAMPLE LOG 

Boring/Well: Water well (Extraction well #3) 
Site Location: ChevronTexaco Buckeye Vacuum Field Unit 
Location: Lea County, New Mexico 
Total Depth: 218' 
Date Installed: 10/12/01 

DEPTH 
(Ft) 

SAMPLE DESCRIPTION 

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 
sandy with depth. 

30-100 Tan, fine grain sand, loose, some layers of dense cemented sandstone 

100-150 Tan, fine grain sand, loose, some layers of dense cemented sandstone, trace of gravel at 
150! 

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 

EXISTING GRADE 

10/11/01 

AIR/MUD ROTARY 

SCARBOROUGH DRILLING 

Installation Date(s) _ 
Drilling Method 
Drilling Contractor— 
Development Techniquefs) and Date(s). 

RIG BAILER - 10/l5/01 

Water Removed During Development 30° gnln 
Static Depth to Water 126 ft below 
Ground Level 
Well Purpose 

Remarks 
WATER WELL - EXTRACTION WELL / J 

CONCRETE PAD 

10 DIA. DRILLED HOLE 

^—DIA. WELL CASING 

H GROUT PORTLAND 

3SL. ft. 

BENTONITE Kl PELLETS 

WELL SCREENS 
SLOT SIZE Q. 035 

GRAVEL PACK 

•ill 218 ft. 

218 ft 

DATE: 1 0 / 1 1 / 0 1 

Highlander 
En vironm en tal 

CLIENT: CHEVRONTEXACO CORPORATION 

PROJECT: BUCKEYE VACUUM FIELD UNIT 

LOCATION: LEA COUNTY, NEW MEXICO 

EXTRACTION 
WELL NO. 



D E C - 0 7 - 0 1 0 2 : 2 0 PM SCAREOROUGHDRILLING 

JTATE ENGINEER OfFICt 

WELL RECORD 

Section I , GENERAL INFORMATION 

S 0 6 S 7 2 6 3 8 1 P . 0 1 

(A) ^ M T - f " ! ' Texaco Exploration /. PrrvlnnHnn 
Street or Put Office Addmi P n HnY TlOQ 
d t y ( l t d S t i l l p t i l l a m l . T r e a g 7070? 

Ownei'i Well No. —EDUU-

Wii! wu i s m u«d«f Ptrwlt No »"d l« loe«t»tJ In Ihii 
Suckey«/18 miles owatDiof:! HCIMM Smttoa, north 

4, „ U K U U of S«Ctl0!i _ 7o*flJhl? . Ring*. .N.M.F.M. 

«. Tn« No., .of M i ; No., ol the 

fc UtNo,, . of Slock N», .of ihe. 
8»MMllon, »eco;did fn. . County. 

d. X>. . f»»t, y « - , feel, N,M. Coordlnite 5yit»T. , Zone in 
_ Orent. 

(1) PrtlllTUr"fl'T flrarbnrouah ftrllHna. Inc. 

AMfffr f - ° - ^ 3 0 5 Iomega. Texas 79331 

6rttfii4Sepn IC-U-Qj Completed 10-15-01 . Tvp. tool. K4l£. 

, Llctnu No,_ wni 1 RR 

litviliwi of Und wrfice or • 

Completed well U Sl ihtllow • trtoim. 

. «t well '.»_ 

Size of hole 

fl, Toll) depth of well— 

10-

Depth lo viler upon completion of well. 

. 1 * . 

. f t , 

. f t . 

Depth la Feet 
T A 

TWskrtw 
is Feet Description of Weter-Beirlni Fermttlon 

SetlrtiMd Yield 
(jallcr.i pw mlnvle) 

Stction 3, RECOUP OF CASING 

OlwetM 

10 

found* 
per fool 

sch 40 [TC 6 

Threidi 
p er in. 

6 

Top 

+2 

98 

n Feet 
Bottom . 

218 

+2 

Length 
(feet) 

Type of Shoe 

pvc 

Perforation! 
From 

218 

To. 

_1S 

Section 4. RECORD OF MUDD.NC AND CfMBNTINO ^ , 

IA Foot 
To 

V Hole 
Olenetef 

8ieki 
of Mud 

Cubic Feel 1 
of Cement i 

Method of Flecement 

218 95 10 gravel packe i \ poured 

1 

1 J 

PluHir.lCentr 

Section S, PLUGGING RECORD 

PluHir.lCentr 
Ne, 

Dejih nFeel Cubic Feet 
Ne, Top So (torn of Cement 
1 

Fiui|lB| tFF»«id t>y: Fiui|lB| tFF»«id t>y: ._ } 
Sun Inilmn Repreiintellvo ,..±,. L. - 1 

Dite Reeelved 

FOR USE OF STATE ENGINEER ONLY 

Quid F*L , FSL. 



D E C - 0 7 - 0 1 0 2 : 2 1 

\ 

s TO 
Thlcknejt 
In Feet 

P H ^ S C A R B O R O U G H D R I L L I HG 

Section o, LOg OF HOLS 

See. S 7 2 6 5 8 ) f . 6 1 

10 

zo 
30 

100 

150 

190 

200 

20 

30 

100 

150 

190 

200 

218 

10 

10 

70 

Color end Type ot Mtitrlt! Encountered 

Fine grained, some loose gray hyiocarbon 

Danes, cementad sandstone fg 

Dens? cemented fg sand 

50 

40 

10 

Tan, fg sand loose sane layers of dense sandstone 

Tan, fg sand , loose 

Tan, f j sand, loose trace ol gravel 

Gravei »nd fine grain sand 

IB radish/brown clay some tracea of -grid fSL.,-fl3t?iL 

Section ?, REMARKS AND ADDITIONAL INFORMATION 

Too ttntonrttntd fcereoy MitlllM that, to »fc» but of hit Xnowl.d»« i*d belief, th« forejolni. It I true ind eorreet rtaort ef th» *»ov, 
ietct Ibed hole. X f t J (\ ^ 

Ih'«T»UCT30NS: Thi. form ihtwM be executed In ir.ptlMli. plifmply typewritten, tni wbmlrwd to the .ppwpriMe dlitrtet effio. 
, „ , , „. . , .„. .»,.*. <,f.i«n 1 (h;ii be inrwired " compHioly end lewntely n p*i»!bl« whin my weflb 


