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PURPOSE AND SCOPE 

The purpose of the subsurface investigation was to determine the horizontal and vertical 
extent of hydrocarbon impact within the stained area. The scope consisted of installing 
monitoring wells and soil borings at selected locations. The site is located in Section 6, 
Township 20 South, Range 37 East in Lea County, New Mexico. A site location map is 
provided as FIG. 1. 

SOIL INVESTIGATION 

During the subsurface investigation, 5 monitoring wells (designated MW-1 through MW-5) 
and 7 soil borings (designated SB-1 through SB-6, and SB-9) were installed utilizing air 
rotary drilling. Soil borings SB-7 and SB-8 were converted to monitoring wells MW-2 and 
MW-3, respectively. Soil samples were collected at selected intervals from the ground 
surface to the bottom of each boring. The soils were classified in the field, soil samples 
were field screened, and selected samples were prepared and shipped to the laboratory for 
analysis. 

Upon advancement to total depth and collection of soil samples, a monitoring well 
consisting of 2-inch perforated PVC and blank riser was placed in the open hole of selected 
borings. Upon completion of sampling activities, each soil boring not designated as a 
monitoring well was backfilled to the ground surface with a cement/bentonite grout. 

The monitoring well locations were surveyed by a Professional Land Surveyor registered in 
the State of New Mexico. The locations of the monitoring wells and soil borings installed 
are presented on FIG. 2. 

SOIL DESCRIPTION 

The subsurface soil profile was classified in general accordance with the Unified Soil 
Classification System by visually observing the soil samples obtained during the 
assessment. In general, 2 soil types were encountered. A general description of the soil, 
approximate thickness, and head-space sample results for each soil type are as follows: 

Soil Type I 
This soil type consisted of brown to grey sand encountered at the surface of all soil boring 
and monitoring well locations. The sand was slightly silty, fine to very fine-grained, slightly 
cemented in some places, with caliche gravel and calcareous nodules, and was moist to 
dry. The observed thickness of this soil type varied from 3.5 to 46 feet. Head-space 
readings from samples of this soil type ranged from below instrument detection limits (ND) 
to 229 ppm. 

So/7 Type II 
This soil type consisted of a red to brown clay and was encountered at boring SB-3 and 
monitoring wells MW-1, MW-2, MW-3, MW-4, and MW-5. The clay was sandy, firm, and 
moist. This soil type varied in thickness from approximately 2 feet in SB-3 to 14 feet in MW-
4. Head-space readings from samples of this soil type varied from ND to 224 ppm. 

Boring and Well Installation 
HDO-90-23 1 



Logs indicating the typical subsurface soil profile, depths at which soil samples were 
obtained, head-space results, laboratory results, and generalized geologic profiles are 
presented on FIGs. 3 through 10. 

SOIL SAMPLING AND ANALYTICAL RESULTS 

Three to four soil samples were selected from each soil boring based on the following 
criteria: 

• the sample collected from 0 to 2 feet below ground surface 

• the sample collected from 5 to 7 feet below ground surface 

• the sample collected from 10 to 12 feet below ground surface 

• the sample collected from 15 to 17 or 20 to 22 feet below ground surface 

• the sample directly above the groundwater level measured at the time of drilling or at the 
bottom of the hole 

Soil samples selected for analytical testing consisted of the following: 

• Fifteen soil samples from the monitoring wells and 21 samples from the soil borings 
were tested for benzene, toluene, ethylbenzene, and xylenes (BTEX) and total 
petroleum hydrocarbons diesel range organics (TPH-DRO). 

• One soil sample from soil boring SB-4 exhibiting the highest concentration of TPH was 
tested for SPLP volatile organic compounds (VOCs), SPLP semi-volatile organic 
compounds (SVOCs), and SPLP TPH. 

• Three soil samples from monitoring well MW-1 and 3 soil samples from monitoring well 
MW-3 were tested for chlorides. 

• One undisturbed soil sample from monitoring well MW-4 (39 to 40 feet) was analyzed 
for moisture content and fraction of organic carbon (FOC). 

• Laboratory results for the selected samples indicated the following concentration 
ranges: 

CONSTITUENT 
CONCENTRATIONS 

(mg/kg) 

Benzene ND to 16.34 

BTEX ND to 279.14 

TPH 13.7 to 10,100 

SPLP SVOC 

2,4-Dimethyiphenol 0.020 

2-Methylnaphthalene 0.033 

Naphthalene 0.044 

SPLP VOC 

Benzene 0.22 

Ethylbenzene 1.33 

Naphthalene 0.16 

Toluene 2.14 

Boring and Well Installation 
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CONSTITUENT 
CONCENTRATIONS 

(mg/kg) 

1,2,4-Trimethylbenzene 0.25 

m,p-Xylenes 1.24 

o-Xylenes 0.61 

SPLP TPH 2.9 

Chloride ND to 6,050 

FOC 0.3% 

Moisture Content 12.4% 

SPLP VOC and SPLP SVOC constituents not listed above were ND. Soil laboratory results 
are summarized in TABLES I through IV. Soil analytical laboratory reports and chain-of-
custody documentation are presented in APPENDIX A. 

GROUND WATER SAMPLING AND ANALYTICAL RESULTS 

Upon completion of drilling, each well was gauged to determine the depth to ground water 
and checked for the presence of phase-separate hydrocarbons (PSH). The depth to 
ground water measured in the monitoring wells on April 7, 1998, ranged from 42.55 to 45.21 
feet below ground surface. No PSH was observed in any of the monitoring wells. Ground 
water elevations indicate an approximate gradient of 0.001 ft/ft towards the southeast. 
Ground water contours are presented on FIG. 11. Ground water measurements are 
summarized in TABLE V. 

Monitoring wells MW-1 through MW-4 were sampled on March 3, 1998. A sample could not 
be retrieved from monitoring well MW-5 during the first sampling event. Monitoring well 
MW-5 was later repaired and then sampled on April 8, 1998. Each monitoring well was 
purged of approximately 3 well volumes of water and ground water samples were collected 
from each monitoring well. Purged water collected during the event was stored in steel 
drums pending disposal. A windmill located approximately 1/4 mile southeast of the site 
was sampled on March 3, 1998. 

Water samples selected for analytical testing consisted of the following: 

• Ground water samples collected from monitoring wells MW-1 through MW-5 and the 
windmill were tested for BTEX. 

• Ground water samples collected from monitoring wells MW-1 through MW-5 were also 
tested for polycyclic aromatic hydrocarbon (PAH), ICP heavy metals, major 
cations/anions, and total dissolved solids (TDS). The windmill sample was also tested 
for chlorides. 
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• Laboratory results indicated the following concentration ranges: 

CONSTITUENT 
CONCENTRATIONS 

(mg/L) 

Benzene ND to 1.362 

BTEX ND to 4.751 

Naphthalene ND to 0.017 

Aluminum ND to 2.15 

Barium 0.14 to 0.82 

Boron ND to 3.45 

Calcium 188 to 1010 

Iron ND to 5.51 

Manganese 0.12 to 0.47 

Magnesium 25.7 to 117 

Nickel ND to 0.55 

Potassium 3.38 to 31.41 

Silicon 30.0 to 45.0 

Sodium 68.1 to 1460 

Strontium 3.25 to 6.92 

Tin ND to 1.96 

Bicarbonate 181 to 1190 

TDS 458 to 4890 

Sulfate 34.82 to 164 

Chloride 17.11 to 1820 

Constituents not listed above were ND. Ground water laboratory results are summarized in 
TABLES V through VII. Water analytical laboratory reports and chain-of-custody 
documentation are presented in APPENDIX B. 
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LEGEND 

Sand (SM), slightly silty, fine to very fine-grained, slightly cemented, contains some gravel and 
calcareous nodules, brown to grey, moist to dry. 

/ / 
/ / 

Clay (CL), sandy, slightly firm, red to brown, moist. 

Indicates the depth interval from which a soil sample was selected utilizing a split-spoon 
|-l sampler and prepared for field head-space and/or laboratory analysis. 

( ) Indicates sample selected for laboratory analysis. 

B = Benzene Concentration (mg/kg) 
BTEX = Total Benzene, Toluene, Ethylbenzene, and Xylenes Concentration (mg/kg) 
TPH = Total Petroleum Hydrocarbon Concentration (mg/kg) 

PID = Head-space readings in ppm obtained with a photoionization detector. 

ND = Indicates the concentration was not detected or below laboratory reporting limits. 

NOTES: 

1 The soil borings were advanced utilizing an air rotary rig on February 20, 23 and 25, 1998. 

2. The lines between material types shown on the profile log represent approximate boundaries. 
Actual transitions may be gradual. 

3. The depths indicated are referenced from the ground surface unless otherwise indicated. 

4. The soil borings were backfilled with a cement/bentonite grout and capped at the surface with 
concrete 
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Approximate Scalo: 1 '=100' 

NOTE: Adjacent properties 
are not to scale. 

\ 

Pump Jack 

LEGEND 

Monitoring Woll installed by KEI 
on February 19, 23 and 25, 1998 

Soil Bonng drilled by KEI on 
February 20, 23 and 25. 1998. 

I I Surface Stain 

Contour Interval = 0.10 leet 

EL * Ground water elevation (leet) calculated 
using measurements obtained on April 7. 1998. 

B - Benzene Concentration (mg/l) 

BTEX • Total Benzene, Toluono, Ethylbonzeno 
and Xylenes Concentration (mg/1) 

ND • Not Detected 

NOTES: 

1. Ground water samples were collected from MW-1 
through MW-4 on 03/03/98 and from MW-5 on 04/08/98. 

2. Pipeline is located in the draw. 
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GENERAL NOTES 

ND - Indicates constituent was not detected above the method detection or reporting 
limit. 

- Indicates constituent was not analyzed (TABLE VII). 

Method detection or reporting limits: 

Soil: 

Water: 

BTEX 
TPH 
SPLP VOCs 
SPLP SVOCs 
SPLP TPH 
Chloride 
Moisture Content 
Organic Content 

BTEX 
Metals 
PAH 

0.020 to 0.40 mg/kg 
10.0 to 1000 mg/kg 
0.10 to 0.20 mg/l 
0.017 to 0.042 mg/l 
1.1 mg/kg 
1.00 to 40.00 mg/kg 
0.1% 
0.1% 

0.001 to 0.009 mg/l 
0.010 to 2.2 mg/l 
0.002 mg/l 

Laboratory test methods: 
BTEX 
TPH 

SPLP VOCs 
SPLP SVOC 
SPLP TPH 
Anions 
Moisture Content 
Organic Content 
Metals 
Total Mercury 
Bicarbonate 
Carbonate 
TDS 
PAH 

EPA Method SW846-8020 
Modified EPA Method 8015 Diesel Range 
Organics 
EPA Method 1312/8260 
EPA Method 1312/8270 
EPA Method 1312/418.1 
EPA Method 300.0 
ASTM 2216-71 
ASTM D2974 
EPA ICP Method 6010 
EPA Method 7470 
SM4500CO2D 
SM4500CO2D 
EPA Method 160.1 
EPA Method 8270 



TABLE I 

SUMMARY OF SOIL RESULTS - BTEX AND TPH 
TEXAS - NEW MEXICO PIPE LINE COMPANY 

HDO-90-23 
LEA COUNTY, NEW MEXICO 

SAMPLE 
LOCATION 

SAMPLE 
DATE 

DEPTH 
(feet) 

BENZENE 
(mg/kg) 

TOLUENE 
(mg/kg) 

ETHYL
BENZENE 
(mg/kg) 

XYLENES 
(mg/kg) 

TOTAL 
BTEX 

(mg/kg) 
TPH 

(mg/kg) 

MW-1 2/19/98 5 - 7 ND ND ND ND ND 36.9 

MW-1 2/19/98 17-19 ND ND ND ND ND 51.2 

MW-1 2/19/98 40-42 ND ND ND ND ND 46.5 

MW-2 2/23/98 10-12 1.65 1.47 46.40 53.80 103.32 2,830 

MW-2 2/23/98 15-17 10.30 34.60 83.40 122.60 250.90 6,560 

MW-2 2/23/98 40-42 ND ND 0.18 0.33 0.51 157 

MW-3 2/23/98 5 - 7 0.15 0.11 7.24 1.94 9.44 1,960 

MW-3 2/23/98 25-27 ND ND ND ND ND 70.1 

MW-3 2/23/98 40-42 0.228 4.880 10.980 15.120 31.208 1,040 

MW-4 2/25/98 10-12 ND ND ND ND ND 61.3 

MW-4 2/25/98 30-32 ND ND ND ND ND 43.0 

MW-4 2/25/98 40-42 ND ND ND ND ND 28.3 

MW-5 2/25/98 5 - 7 ND ND 0.024 ND 0.024 26.5 

MW-5 2/25/98 20-22 ND ND 0.049 0.077 0.126 32.4 

MW-5 2/25/98 40-42 ND ND ND ND ND 28.0 

SB-1 2/20/98 0-1.5 ND ND ND ND ND 71.2 

SB-1 2/20/98 5 - 7 ND ND ND ND ND 24.8 

SB-1 2/20/98 10-11.5 ND ND ND ND ND 30.2 

SB-2 2/20/98 5 - 7 0.97 14.80 20.20 51.60 87.57 3,230 

SB-2 2/20/98 10-12 4.84 46.50 52.80 94.30 198.44 6,210 

SB-2 2/20/98 30-32 ND ND ND ND ND 28.1 

SB-3 2/20/98 0 - 2 ND ND ND ND ND 29.0 

SB-3 2/20/98 5 - 7 ND ND ND ND ND 38.1 

SB-3 2/20/98 10-12 ND ND ND ND ND 23.2 

p:\tnmpr\810005\assment1\rsubsin1.xls (TABLE I) 



TABLE I 
(continued) 

SUMMARY OF SOIL RESULTS - BTEX AND TPH 
TEXAS - NEW MEXICO PIPE LINE COMPANY 

HDO-90-23 
LEA COUNTY, NEW MEXICO 

SAMPLE 
LOCATION 

SAMPLE 
DATE 

DEPTH 
(feet) 

BENZENE 
(mg/kg) 

TOLUENE 
(mg/kg) 

ETHYL
BENZENE 
(mg/kg) 

XYLENES 
(mg/kg) 

TOTAL 
BTEX 

(mg/kg) 
TPH 

(mg/kg) 

SB-4 2/20/98 0 - 2 16.34 77.00 73.80 112.00 279.14 10,100 

SB-4 2/20/98 15-17 ND ND ND ND ND 75.6 

SB-4 2/20/98 30-32 ND ND ND ND ND 51.5 

SB-5 2/20/98 0 - 2 ND ND ND ND ND 29.5 

SB-5 2/20/98 5 - 7 ND ND ND ND ND 23.3 

SB-5 2/20/98 10-12 ND ND ND ND ND 20.5 

SB-6 2/23/98 0 - 2 ND ND ND ND ND 21.2 

SB-6 2/23/98 5-6.5 ND ND ND ND ND 13.7 

SB-6 2/23/98 10-12 ND ND ND ND ND 33.4 

SB-9 2/25/98 0 - 1 ND ND ND ND ND 64.1 

SB-9 2/25/98 5-6.5 ND ND ND ND ND 31.0 

SB-9 2/25/98 10-12 ND ND ND ND ND 50.9 

p:\lnmpr\810005\assment1\rsubsin1.xls (TABLE I) 



TABLE II 

SUMMARY OF SOIL RESULTS - SPLP 
TEXAS - NEW MEXICO PIPE LINE COMPANY 

HDO-90-23 
LEA COUNTY, NEW MEXICO 

PARAMETER 
CONCENTRATION 

(mg/kg) 

SVOC 

2,4-Dimethylphenol 0.020 

2-Methylnaphthalene 0.033 

Naphthalene 0.044 

VOC 

Benzene 0.22 

Ethylbenzene 1.33 

Naphthalene 0.16 

Toluene 2.14 

1,2,4-Trimethylbenzene 0.25 

m,p-Xylenes 1.24 

o-Xylenes 0.61 

TPH 2.9 

NOTES: 
1. Sample was collected from soil boring SB-4 at 0 to 2 

feet on 2/20/98. 
2. Those constituents not listed above were ND. 

p:\tnmpl\810005\assment1\reubsin1.xls (TABLE II) 



T A B L E III 

SUMMARY OF SOIL RESULTS - CHLORIDE 
TEXAS - NEW MEXICO PIPE LINE COMPANY 

HDO-90-23 
LEA COUNTY, NEW MEXICO 

SAMPLE 
LOCATION 

SAMPLE 
DATE 

DEPTH 
(feet) 

CHLORIDE 
(mg/kg) 

MW-1 2/19/98 5 - 7 ND 

MW-1 2/19/98 17-19 16.91 

MW-1 2/19/98 40-42 16.91 

MW-3 2/23/98 5 - 7 6050 

MW-3 2/23/98 25-27 936 

MW-3 2/23/98 40-42 728 

p:\tmipl\810O05\assment1Vsubsin1.xls (TABLE III) 



TABLE IV 

SUMMARY OF GEOTECHNICAL PARAMETER RESULTS 
TEXAS - NEW MEXICO PIPE LINE COMPANY 

HDO-90-23 
LEA COUNTY, NEW MEXICO 

PARAMETER RESULT (%) 

Fraction Organic Carbon (FOC) 0.3 

Moisture Content 12.4 

NOTE: 

1. The sample was collected from MW-4 at 39 to 40 feet on 2/25/98 

p:\tnmpri810005\assment1\rsubsin1.xls (TABLE IV) 



TABLE V 

SUMMARY OF GROUND WATER RESULTS - BTEX 
TEXAS - NEW MEXICO PIPE LINE COMPANY 

HDO-90-23 
LEA COUNTY, NEW MEXICO 

MONITORING 
WELL 

DATE 
SAMPLED 

OR 
MEASURED 

DEPTH TO 
WATER 

FROM PVC 
(feet) 

DEPTH TO 
WATER BGS 

(feet) 

GROUND 
WATER 

ELEVATION 
(feet) 

BENZENE 
(mg/l) 

TOLUENE 
(mg/l) 

ETHYL
BENZENE 

(mg/l) 
XYLENES 

(mg/l) 
BTEX 
(mg/l) 

MW-1 03/03/98 45.99 43.39 3419.62 ND ND ND ND ND 

MW-1 04/07/98 46.00 43.40 3419.61 — — — — — 

MW-2 03/03/98 46.06 43.10 3419.38 1.362 1.863 0.773 0.753 4.751 

MW-2 04/07/98 46.08 43.12 3419.36 — — — — — 

MW-3 03/03/98 45.46 42.53 3419.22 0.398 0.124 0.452 0.045 1.019 

MW-3 04/07/98 45.48 42.55 3419.20 — — — — — 

MW-4 03/03/98 46.66 43.67 3419.10 ND ND ND ND ND 

MW-4 04/07/98 46.69 43.70 3419.07 — — — — — 

MW-5 04/07/98 48.35 45.21 3419.05 — — — — — 

MW-5 04/08/98 48.34 45.20 3419.06 ND ND ND ND ND 

Windmill 03/03/98 — — — ND ND ND ND ND 

p:\tnmpl\81000S\assment1\rsubsin1.xls (TABLE V) 



T A B L E VI 

SUMMARY OF GROUND WATER RESULTS - METALS AND PAH 
TEXAS - NEW MEXICO PIPE LINE COMPANY 

HDO-90-23 
LEA COUNTY, NEW MEXICO 

SAMPLE LOCATION MW-1 MW-2 MW-3 MW-4 MW-5 

SAMPLE DATE 3/3/98 3/3/98 3/3/98 3/3/98 4/8/98 

CONSTITUENT CONCENTRATION (mg/l) 

Metals by ICP 

Aluminum 0.8 ND 2.15 ND ND 

Barium 0.14 0.82 0.55 0.19 0.15 

Boron 0.36 0.37 3.45 ND 0.38 
Calcium 1010 762 472 590 188 

Iron 0.32 0.76 5.51 ND ND 

Magnesium 25.7 49.2 117 30.8 39.2 

Manganese 0.18 0.47 0.42 0.2 0.12 
Nickel ND ND 0.55 ND ND 
Potassium 3.38 6.37 31.41 7.31 4.30 
Silicon 41.1 36.3 30 33.5 45 
Sodium 76.4 327 1460 68.1 94.3 
Strontium 3.34 6.92 4.82 3.25 4.47 

Tin ND 0.24 1.96 ND ND 

PAH: 

Naphthalene ND 0.017 0.010 ND ND 

NOTE: 

1. The constituents not listed above were ND. 

p:\tnmpl\810005\assment1\fsubsin1.xls (TABLE VI) 



TABLE VII 

SUMMARY OF GROUND WATER RESULTS - MISCELLANEOUS 
TEXAS - NEW MEXICO PIPE LINE COMPANY 

HDO-90-23 
LEA COUNTY, NEW MEXICO 

MONITORING 
WELL NO. 

DATE 
SAMPLED 

BICARBONATE 
(mg/l) 

CARBONATE 
(mg/l) 

TDS 
(mg/l) 

SULFATE 
(mg/l) 

CHLORIDE 
(mg/l) 

MW-1 3/3/98 225 ND 458 63.59 17.11 

MW-2 3/3/98 460 ND 1400 34.82 394 

MW-3 3/3/98 1190 ND 4890 164 1820 

MW-4 3/3/98 181 ND 470 51.05 65.79 

MW-5 4/8/98 291 ND 485 75.5 113 

Windmill 3/3/98 — — — — 55.04 

p:\tnmpl\810005\assment1\rsubsin1.xls (TABLE VII) 
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for 

K.E.I. Consultants, Inc. 

Project Manager: Theresa Nix 

Project Name: Historical Eunice Site 

Project Id: 810005 

March 24,1998 

XCNCO 
Laboratories 

HOUSTON - DALLAS - SAN ANTONIO 

11381 Meadowglen Lane Suite L * Houston, Texas 77082-2647 
Phone (281) 589-0692 Fax (281) 589-0695 



Houston - Dollos - Son Antonio - loan America 

11381 Meadowglen Suite L 
Houston, Texas 77082-2647 
(281) 589-0692 Fax: (281) 589-0695 

March 24, 1998 

Project Manager: Theresa Nix 
K.E.I. Consultants, Inc. 
5309 Wurzbach Rd. Suite 100 
San Antonio, TX 78238 

Reference: XENCO Report No.: 1-80767 
Project Name: Historical Eunice Site 
Project ID: 810005 

Dear Theresa Nix: 

We are reporting to you the results of the analyses performed on the samples received under the project 
name referenced above and identified with XENCO Chain of Custody Number 1-80767. All results 
being reported to you apply only to the samples analyzed, properly identified with a Laboratory ID number. 
This letter documents the official transmission of the contents of the report and validates the information 
contained within. 

All the results for the quality control samples passed thorough examination. Also, all parameters for data 
reduction and validation checked satisfactorily. In view of this, we are able to release the analytical data 
for this report within acceptance criteria for accuracy, precision, completeness or properly flagged. 

The validity and integrity of this report will remain intact as long as it is accompanied by this 
letter and reproduced in full, unless written approval is granted by XENCO Laboratories. This report will be 
filed for at least 3 years in our archives and after that time it will be destroyed without further notice, unless 
otherwise arranged with you. The samples received, and described as recorded in COC No. 1-80767 
will be filed for 60 days, and after that time they will be properly disposed of without further notice, 
unless otherwise arranged with you. We reserve the right to return to you any unused samples, extracts 
or solutions related to them if we consider so necessary (e.g., samples identified as hazardous waste, 
sample sizes exceeding analytical standard practices, controlled substances under regulated protocols, etc) 

XENCO operates under the A2LA guidelines. Our Quality System meets ISO/IEC Guide 25 requirements 
which is strictly implemented and enforced through our standard QA/QC procedures. 

We thank you for selecting XENCO Laboratories to serve your analytical needs. If you have any 
questions concerning this report, please feel free to contact us at any time. 

Technical Director 

Recipient of the Prestigious Small Business Administration Award of Excellence in 1994. 

Certified and approved by numerous States and Agencies. 

A Small Business and Minority Status Company that delivers SERVICE and QUALITY.' 

Sincerely, 
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XCNCO 
laboratories-

Certificate Of Quality Control for Batch : 18Z99A58 

SW- 346 8015 >I TPH- DRO (Diesel) 

Date Validated: Mar 5,1998 12:45 

Date Analyzed: Mar 4,1998 21:19 

QA/QC Manager: Sunil Ajai, M.S. 

Analyst: OR 

Matrix: Solid 

BLANK SPIKE ANALYSIS 

[A] 

Blank 

IB] 

Blank Spike 

[C] 

Blank 

[D] 

Method 

[EJ [F] [G] [A] 

Blank 

IB] 

Blank Spike 

[C] 

Blank 

[D] 

Method QC LIMITS 

[G] 

J Parameter Result Result Spike Detection Blank Spike Recovery Qualifier 

Amount Limit Recovery Range 

mg/kg mg/kg mg/kg mg/kg % % 

• Total Petroleum Hydrocarbons < 10.00 175 • 200 10.00 87.5 65-135 

ank Spike Recovery [Ej = 100*(8-A)/(C) 
C = Not calculated, data below detection limit 
D. = Below detection limit 
I results are based on MDL and validated for QC purposes only 

Edwac f ^^ ronemoto . Ph.D. 
-Technical Director 

:ilc; _;cn -ntcnio Page 
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XCNCO 
Laboratories: 

Certificate Of Quality Control for Batch : 18Z99A61 

SW- 846 8015 M T P H - DRO (Diesel) 

Date Validated: Mar 6.1998 12:10 

Date Analyzed: Mar 5.1998 09:14 

QA/QC Manager: sunii Ajai, M.S. 

Analyst: OR 

Matrix: Solid 

BLANK SPIKE ANALYSIS 

[A] [B] [C] [D] [EJ [F] [GJ 

Blank Blank Spike Blank Method QC LIMITS 

Parameter Result Result Spike Detection Blank Spike Recovery Qualifier 

Amount Limit Recovery Range 

mg/kg mg/kg mg/kg mg/kg % % 

Total Petroieum Hydrocarbons < 10.00 232 200 10.00 116.0 65-135 

lank Spike Recovery [E] = 100*(B-A)/(C) 
C. = Not calculated, data below detection limit 
.D. = Below detection limit 
II results are based on MDL and validated for QC purposes only 

-dwa^fcS^r'Onerrioto. Ph.D. 
-Technical Director 

Paae 
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XCNCO 
laboratories. 

Certificate Of Quality Control for Batch : 18A25A77 

SW- 846 5030/8020 B T E X 

Date Validated: Mar 5,1998 08:00 

Date Analyzed: Mar 4, 1998 20:36 

QA/QC Manager: Sunil Ajai, M.S. 

Analyst: HL 

Matrix: Solid 

BLANK SPIKE ANALYSIS 

[A] 

Blank 

[B] 

Blank Spike 

[Cl 

Blank 

[D] 

Method 

[E] [F] [GJ [A] 

Blank 

[B] 

Blank Spike 

[Cl 

Blank 

[D] 

Method QC LIMITS 

[GJ 

Parameter Result Result Spike Detection Blank Spike Recovery Qualifier 

Amount Limit Recovery Range 

ppm ppm ppm ppm % % 

j Benzene < 0.0010 0.0888 0.1000 0.0010 88.8 65-135 

Toluene < 0.0010 0.0986 0.1000 0.0010 98.6 65-135 

Ethylbenzene < 0.0010 0.1010 0.1000 0.0010 101.0 65-135 

m.p-Xylenes < 0.0020 0.2030 0.2000 0.0020 101.5 65-135 

o-Xylene < 0.0010 0.1010 0.1000 0.0010 101.0 65-135 

lank Spike Recovery [E] = 100*(B-A)/(C) 
C = Not calculated, data below detection limit 
D. = Below detection limit 

II results are based on MDL and validated for QC purposes only 

Edwar^j>r*Ybnernoto, Ph.D. 
Technical Director 

Page 1 
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XCNCO 
laboratories. 

Certificate Of Quality Controf for Batch : 18A25A75 

SW- 846 5030/8020 B T E X 

Date Validated: Mar 4, 1998 15:00 

Date Analyzed: Mar 2,1998 01:14 

QA/QC Manager: Sunil Ajai, M.S. 

Analyst: HL 

Matrix: Solid 

BLANK SPIKE ANALYSIS 

I 
[A] 

Blank 

[B] 

Blank Spike 

[C] 

Blank 

[D] 

Method 

[F] [G] 

I 
[A] 

Blank 

[B] 

Blank Spike 

[C] 

Blank 

[D] 

Method etc LIMITS 

[G] 

i Parameter Result Result Spike Detection Blank Spike Recovery Qualifier 

Amount Limit Recovery Range 

I ppm ppm ppm ppm % % 

1 Benzene < 0.0010 0.0898 0.1000 0.0010 89.8 65-135 

F Toluene < 0.0010 0.0909 0.1000 0.0010 90.9 65-135 

1 Ethylbenzene < 0.0010 0.0931 0.1000 0.0010 93.1 65-135 

1 m.p-Xylenes < 0.0020 0.1850 0.2000 0.0020 92.5 65-135 

o-Xylene < 0.0010 0.0904 0.1000 0.0010 90.4 65-135 

snk Spike Recovery [E] = 100'(B-A)/(C) 
C. = Not calculated, data below detection limit 
D. = Below detection limit 
I results are based on MDL and validated for QC purposes only 

chnical Director 

Houston - Doilcs - Hon nnccmo Paae 
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XCNCO 
laboratories: 

Certificate Of Quality Control for Batch : 18A10A37 

EPA 300.0 Anions by Ion Chromatography 

Date Validated: Mar 6,1998 09:42 

Date Analyzed: Mar 5,1998 19:48 

QA/QC Manager: Sunil Ajai, M.S. 

Analyst: OR 

Matrix: Solid 

MATRIX DUPLICATE ANALYSIS 

Q . C . S a m p l e I D 

180767- 0 2 7 

[A] [B] IC] PJ [EJ [H 
Q . C . S a m p l e I D 

180767- 0 2 7 
Sample Duplicate Method QC LIMITS 

Q . C . S a m p l e I D 

180767- 0 2 7 
Result Result Detection Relative Relative Qualifier 

Parameter 
mg/kg mg/kg 

Limit 

mg/kg 

Difference 

% 

Difference 

% 

Chloride 728 710 0.050 2.5 30.0 

Relative Difference [D] = 200"(B-A)/(B+A) 
N.C. = Not calculated, data below detection limit 
N.D. = Below detection limit 
All results are based on MDL and validated for QC purposes only moto. Ph.D. 

Director 
Page 
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XCNCO 
Laboratories 

Certificate Of Quality Control for Batch : 18A19A81 

ASTM 2216- 71 Moisture Content 

Date Validated: Mar 3, 1998 08:25 Analyst: OG 

Date Analyzed: Mar 2,1998 14:47 Matrix: Solid 

QA/QC Manager: Sunil Ajai, M.S. 

MATRIX DUPLICATE ANALYSIS 

Q.C. Sample ID 

180801- 001 

[A] [B] [C] [Ol [E] [F] Q.C. Sample ID 

180801- 001 
Sample Duplicate Method eic LIMITS 

Q.C. Sample ID 

180801- 001 
Result Result Detection Relative Relative Qualifier 

Parameter 
% % 

Limit 

% 

Difference 

% 

Difference 

% 

Moisture Content 16.97 15.66 0.1 8.0 20.0 

Relative Difference [D] = 200*(B-A)/(B+A) 
N.C. = Not calculated, data below detection limit 
N.D. = Below detection limit 
All results are based on MDL and validated for QC purposes only EdwarcVK^?c3nemoto, Ph.D. 

Bchnical Director 

Houston • DGIIO.5 - Sen fintonio Page 



XCNCO 
laboratories: 

Certificate Of Quality Control for Batch : 18A19A87 

ASTM D2974 Organic Content 

Date Validated: Mar 4, 1998 15:08 Analyst: IF 

Date Analyzed: Mar 3, 1998 14:50 Matrix: Solid 

QA/QC Manager: Sunil Ajai, M.S. 

MATRIX DUPLICATE ANALYSIS 

Q.C. Sample ID 

180766- 009 

[A] [B] [C] IPJ [E] [F] Q.C. Sample ID 

180766- 009 
Sample Duplicate Method QC LIMITS 

Q.C. Sample ID 

180766- 009 
Result Result Detection Relative Relative Qualifier 

Parameter 
% % 

Limit 

% 

Difference 

% 

Difference 

% 

Organic Content 0.57 0.56 0.1 1.8 20.0 

Relative Difference [D] = 200*(B-A)/(B+A) 
N.C. = Not calculated, data below detection limit 
N.D. = Below detection limit 
All results are based on MDL and validated for QC purposes only Edwani>p2enerr)oto, Ph.D. 

Technical Director 

•Houston • Dallas Sen Rntonio Page 
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ANALYTICAL REPORT 1-80827 

for 

K.E.I. Consultants, Inc. 

Project Manager: Theresa Nix 

Project Name: TNMPL 

Project Id: 810005 

Apri l 7, 1998 

XCNCO 
Laboratories 

HOUSTON - DALLAS - SAN ANTONIO 

11381 Meadowglen Lane Suite L * Houston, Texas 77082-2647 
Phone (281) 589-0692 Fax (281) 589-0695 



Houston - Dallas - San Antonio - Latin America 

11381 Meadowglen Suite L 
Houston, Texas 77082-2647 
(281) 589-0692 Fax: (281) 589-0695 

April 7, 1998 

Project Manager: Theresa Nix 
K.E.I. Consultants, Inc. 
5309 Wurzbach Rd. Suite 100 
San Antonio, TX 78238 

Reference: XENCO Report No.: 1-80827 

Dear Theresa Nix: 

We are reporting to you the results of the analyses performed on the samples received under the project 
name referenced above and identified with XENCO Chain of Custody Number 1-80827. All results 
being reported to you apply only to the samples analyzed, properly identified with a Laboratory ID number. 
This letter documents the official transmission of the contents of the report and validates the information 
contained within. 

All the results for the quality control samples passed thorough examination. Also, all parameters for data 
reduction and validation checked satisfactorily. In view of this, we are able to release the analytical data 
for this report within acceptance criteria for accuracy, precision, completeness or properly flagged. 

The validity and integrity of this report will remain intact as long as it is accompanied by this 
letter and reproduced in full, unless written approval is granted by XENCO Laboratories. This report will be 
filed for at least 3 years in our archives and after that time it will be destroyed without further notice, unless 
otherwise arranged with you. The samples received, and described as recorded in COC No. 1-80827 
will be filed for 60 days, and after that time they will be properly disposed of without further notice, 
unless otherwise arranged with you. We reserve the right to return to you any unused samples, extracts 
or solutions related to them if we consider so necessary (e.g., samples identified as hazardous waste, 
sample sizes exceeding analytical standard practices, controlled substances under regulated protocols, etc) 

XENCO operates under the A2LA guidelines. Our Quality System meets ISO/IEC Guide 25 requirements 
which is strictly implemented and enforced through our standard QA/QC procedures. 

We thank you for selecting XENCO Laboratories to serve your analytical needs. If you have any 
questions concerning this report, please feel free to contact us at any time. 

Project Name: TNMPL 
Project ID: 810005 
Project Address: Monument Draw (Eunice) 

Sincerely, 

Recipient of the Prestigious Small Business Administration Award of Excellence in 1994. 

Certified and approved by numerous States and Agencies. 

A Small Business and Minority Status Company that delivers SERVICE and QUALITY! 
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XCNCO 
laboratories 

Certificate Of Quality Control for Batch : 18A18C04 

SW846/6010 RCRA Metals 

Date Validated: Mar 23,1998 17:45 

Date Analyzed: Mar 18, 1998 14:37 

QA/QC Manager: sunil Ajai. M.S. 

Analyst: CG 

Matrix: Liquid 

BLANK SPIKE ANALYSIS 

[A] 

Blank 

[B] 

Blank Spike 

[C] 

Blank 

[D] [EJ [F] [G] [A] 

Blank 

[B] 

Blank Spike 

[C] 

Blank 

[D] 

QC LIMITS 

[G] 

I Parameter Result Result Spike Detection Blank Spike Recovery Qualifier 

Amount Limit Recovery Range 

mg/L mg/L mg/L mg/L % % 

1 Arsenic < 0.222 2.032 2.222 0.222 91.4 70-125 

* Cadmium < 0.0222 0.4300 0.4444 0.0222 96.8 70-125 

Lead < 0.111 2.140 2.222 0.111 96.3 75-125 

• Selenium < 0.222 2.147 2.222 0.222 96.6 70-125 

S i k Spike Recovery [E] = 100'(B-A)/(C) 
! bTc. = Not calculated, data below detection limit 
N.D. = Below detection limit 
Aijssults are based on MDL and validated for QC purposes only 

I 
Sdward H. Yonemcfe^ Ph.D. 

^ ^ ^ e c ^ j n l c a T Director 
Jousron - DOI.'QC - San flntcnio Page 1 
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laboratories. 
Certificate Of Quality Control for Batch : 18A05A79 

SW846- 7470 Total Mercury 

Date Val idated: Mar 18, 1998 09:23 

Date Analyzed: Mar 16, 1998 15:30 

QA/QC Manager: sunil Ajai, M.S. 

Analyst : CG 

Matrix: Liquid 

BLANK SPIKE ANALYSIS 

[A] 

Blank 

[B] 

Blank Spike 

[C] 

Blank 

[D] [E] [F] [G] [A] 

Blank 

[B] 

Blank Spike 

[C] 

Blank 

[D] 

QC LIMITS 

[G] 

Parameter Result Result Spike Detection Blank Spike Recovery Qualifier 

Amount Limit Recovery Range 

mg/L mg/L mg/L mg/L % % 

Mercury < 0.0011 0.0028 0.0028 0.0011 100.0 70-125| 
1 

lank Sp-ke Recovery [E] = 100*(B-A)/(C) 
C. = Not calculated, data below detection limit 
D. = Below detection limit 

II results are based on MDL and validated for QC purposes only 

iidward H. YonemotftT Ph.D. 
Fectinfcal Director 

Hounccn - Ccilos - San Pntcnio Page 
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XCNCO 
laboratories 

Certificate Of Quality Control for Batch : 18A25A80 

SW- 846 5030/8020 B T E X 

Date Validated: Mar 9,1998 11:00 

Date Analyzed: Mar 6,1998 09:32 

QA/QC Manager: Sunil Ajai, M.S. 

Analyst: HL 

Matrix: Liquid 

BLANK SPIKE ANALYSIS 

[A] [B] [C] [D] [E] [F] [G] 

Blank Blank Spike Blank QC LIMITS 

Parameter Result Resuit Spike Detection Blank Spike Recovery Qualifier 

Amount Limit Recovery Range 

ppm PPm ppm ppm % % 

Benzene < 0.0010 0.1080 0.1000 0.0010 108.0 65-135 

Toluene < 0.0010 0.1010 0.1000 0.0010 101.0 65-135 

Ethylbenzene < 0.0010 0.1050 0.1000 0.0010 105.0 65-135 

m,p-Xylenes < 0.0020 0.2110 0.2000 0.0020 105.5 65-135 

o-Xylene < 0.0010 0.1050 0.1000 0.0010 105.0 65-135 

1 nk Spike Recovery [E] = 100*(B-A)/(C) 
C. = Not calculated, data below detection limit 
,D. = Below detection limit 
results are based on MDL and validated for QC purposes only 

Edward^ j ^Snemoto , Ph.D. 
Lichnical Director 

Jcusccn - Dallas • San Antonio Page 1 
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I 
I 
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Laboratories 
Certificate Of Quality Control for Batch : 18A20A31 

SM 4500CO2D Bicarbonate 

Date Validated: Mario, 1998 09:38 

Date Analyzed: Mar 9,1998 14:00 

QA/QC Manager: Sunil Ajai, M.S. 

Analyst: IF 

Matrix: Liquid 

BLANK SPIKE ANALYSIS 

I 
[A] 

Blank 

[B] 

Blank Spike 

[C] 

Blank 

ID] [E] [F] EG] 

I 
[A] 

Blank 

[B] 

Blank Spike 

[C] 

Blank 

ID] 

QC LIMITS 

EG] 

Parameter Result Result Spike Detection Blank Spike Recovery Qualifier 

Amount Limit Recovery Range 

! 
mg/L mg/L mg/L mg/L. % % 

1 Bicarbonate < 1.00 270 250 1.00 108.0 70-125 

|nk Spike Recovery [E] = 100"(B-A)/(C) 
N.C. = Not calculated, data below detection limit 

f . = Below detection limit 
esults are based on MDL and validated for QC purposes only 

I 
Edv^H*^^ f5nemo to , Ph.D. 

rechnical Director 

3ostcn • Dcilcs - ;cn Pntonio Page 1 



XCNCO 
l a b o r a t o r i e s 

Certificate Of Quality Control for Batch : 18A20A31 

SM 4500CO2D Bicarbonate 

Date Validated: Mario, 1998 09:38 

Date Analyzed: Mar 9,1998 14:30 

QA/QC Manager: Sunil Ajai, M.S. 

Analyst: IF 

M a t r i x : Liquid 

MATRIX DUPLICATE ANALYSIS 

Q.C. Sample ID 

180826- 001 

[A] [B] [C] [D] m [F] Q.C. Sample ID 

180826- 001 
Sample Duplicate QC LIMITS 

Q.C. Sample ID 

180826- 001 
Result Resuit Detection Relative Relative Qualifier 

Parameter 
mg/L mg/L 

Limit 

mg/L 

Difference 

" % 

Difference 

% 

Bicarbonate 494 496 1.00 0.4 25.0 

Relative Difference [D] = 200*(B-A)/(B+A) 
N.C. = Not calculated, data below detection limit 
N.D. = Below detection limit 
All results are based on MDL and validated for QC purposes only 

Houston - 3a';c: 

lemoto, Ph.D. 

inical Director 

;cn t-ntcnio 
Page 



XCNCO 
laboratories 

Certificate Of Quality Control for Batch : 18A20A32 

SM4500CO2D Carbonate 

Date Validated: Mano, 1998 09:38 Analyst: IF 

Date Analyzed: Mar 9,1998 14:30 Matrix: Liquid 

QA/QC Manager: Sunil Ajai, M.S. 

MATRIX DUPLICATE ANALYSIS 

Q.C. Sample ID 

180826- OOI 

[A] [B] PI [EJ [F] 
Q.C. Sample ID 

180826- OOI 
Sample Duplicate QC LIMITS 

Q.C. Sample ID 

180826- OOI 
Resuit Result Detection Relative Relative Qualifier 

Parameter 
ppm ppm 

Limit 

PPm 

Difference 

% 

Difference 

% 

Carbonate < 1.00 < 1.00 1.00 N.C 25.0 

i 

Relative Difference [D] = 200*(B-A)/(B+A) 
N.C. = Not calculated, data below detection limit 
N.D. = Below detection limit 
All results are based on MDL and validated for QC purposes only femoto, Ph.D. 

inical Director 
Houston • Dallas - San flntonio Page 



XCNCO 
Labora to r ies 

Certificate Of Quality Control for Batch : 18A19A89 

EPA 160.1 Total Dissolved Solids 

Date Validated: Mario, 1998 13:39 

Date Analyzed: Mario, 1998 13:25 

QA/QC Manager: Suni! Ajai, M.S. 

Analyst: IF 

M a t r i x : Liquid 

MATRIX DUPLICATE ANALYSIS 

Q.C. Sample ID 

180827- 004 

[A] Pl Cd [D] m [F] Q.C. Sample ID 

180827- 004 
Sample Duplicate QC LIMITS 

Q.C. Sample ID 

180827- 004 
Result Result Detection Relative Relative Qualifier 

Parameter 
mg/L mg/L 

Limit 

mg/L 

Difference 

% 

Difference 

% 

Total Dissolved Solids 470 470 4.00 0.0 25.0 

Relative Difference [D] = 200*(B-A)/(B+A) 
N.C. = Not calculated, data below detection limit 
N.D. = Below detection limit 
All results are based on MDL and validated for QC purposes only lemoto, Ph.D. 

inical Director 

Houston • Delias • Son Antonio Page 
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laboratories 
F A C S I M I L E C O V E R P A G E 

Date of FAX: Apr 21,1998 

3 > Originals will be Mailec Total # of pages including this page: 

Deliver To: Theresa Nix 

Requested by: K.E.I. Consultants, Inc. 

Project Name: Eunice Historical Site 

Analytical Report: 1-81314 

Project Id: 810005 

No 

Please remit your questions to : 

• Dr. Eduardo Builes, President 
Eductrdo B@xenco. com 

Q Dr. Edward Yonemoto, Technical Director 
EddieY@xenco. com 

• 
Xenco@xenco. com 

• Brent Barron, Client Services Manager 
BrentB@xenco. com 

Q Debbie Simmons, Customer Service 
DebbieS@xenco. com 

Q Dr. Carlos Castro, Laboratory Supervisor 
XencoSA @xenco. com 

CONFIDENTIALITY NOTICE 
This facsimile transmission (and/or the documents accompanying it) may contain confidential 
information belonging to the sender which is protected by the laboratory-client privilege. This 
information is intended only for the use of the individual client or business entity named above. 
If you have received this transmission in error, please immediately notify us by telephone 
to arrange for the return of the documents. If you are not the intended recipient, you are 
hereby notified that any disclosure, copying, distribution or the taking of any action in reliance 
on the contents of this information is strictly prohibited by XENCO Laboratories. 

R e m a r k s : In o£derto expedite your inquiries please have this page on hand when calling. 

Your complete satisfaction is our ultimate goal. Please call Dr. Builes to let us know how we can serve you better. 

Small Business Administration Award of Excellence for 1994. Thank you for your support. 

« UST A & B License Training 9 Certified or Accredited by A2LA, AR, CA, KS. OK, TN Air, Soil and Water Analytical Services 

11381 Meadowglen Lane Suite L Houston, Texas 77082-2647 Phone (281) 589-0692 Fax (281) 589-0695 
.11078 Morrison Road Suite D Dallas, Texas 75229 Phone (972) 481-9999 Fax (972) 481-9998 
K309 Wurzbach Road Suite 104 San Antonio, Texas 78238 Phone (210) 509-3334 Fax (210) 509-3335 
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XCNCQ 
CERTIFICATE OF ANALYSIS SUMMARY 1-81314 

K.E.I. Consultants, Inc. 
Project Name: Eunice Historical Site 

Project ID: 810005 

Project Manager:Theresa Nix Date Received in Lab : Apr 9,1998 10.30 

Project Location: Eunice, NM Date Report Faxed: Apr 21,1998 

XCNCO con tac t : Carlos Castro/Edward Yonemoto 

Analysis Requested 

Lab ID: 
Field ID: 
Depth: 
Matrix: 

Sampled: 

181314 001 
MW-5 

Liquid 
04/08/98 13:06 

Metals by ICP 

EPA 6010 

Analyzed: 
Units: 

04/14/98 D . 
mg/L 

Aluminum < 0.50 (0.50) 

Arsenic <0.10 (0.10) 

Banum 0.15 (0.08) 

Beryllium •c 0.020 (0.020) 

Boron 0.38 (0-20) 

Cadmium < 0.010 (0.010) 

Calcium 188 (2.0) 

Chromium < 0.050 (0.050) 

Cobalt < 0.050 (0.050) 

Copper <0.10 (0.10) 

Iron < 0.20 (0.20) 

Lead < 0.050 (0.050) 

Magnesium 39.2 (0.2) 

Manganese 0.12 (0.05) 

Molybdenum < 0.50 (0.50) 

Nickel <0.10 (0.10) 

Potassium 4.30 (1.00) 

Selenium < 0.050 (0.050) 

Silicon 45.0 (0.5) 

Silver < 0.050 (0.050) 

Sodium 94.3 (2.0) 

Strontium 4.47 (0.20) 

Tin < 0.20 (0.20) 

Vanadium <0.10 (0.10) 

Zinc < 1.00 (1.00) 

Totai Mercury 

EPA 7470 

Analyzed: 
Units: 

04/15/98 R L 

mg/L 

Mercury < 0.0011 (0.0011) 

BTEX 

EPA 8020 

Analyzed: 
Units: 

04/10/98 R L 

ppm 

Benzene < 0.001 (0.001) 
Toluene < 0.001 (0.001) 

Ethylbenzene < 0.001 (0.001) 

m,p-Xy!enes < 0.002 (0.002) 

Sj . 
This report summary, and the entire report it represents, has been made for the exclusive and confidential 
use of K.E.I. Consultants, Inc.. 
The interpretations and results expressed through this analytical report represent the best judgment of 
XENCO Laboratories. Xenco Laboratories, however, assumes no responsabllity and makes no warranty 
to fhe end use of trig data hereby presented. 

This report summary, and the entire report it represents, has been made for the exclusive and confidential 
use of K.E.I. Consultants, Inc.. 
The interpretations and results expressed through this analytical report represent the best judgment of 
XENCO Laboratories. Xenco Laboratories, however, assumes no responsabllity and makes no warranty 
to fhe end use of trig data hereby presented. 

fEdjvard H J ^ e m o f d , Ph.D. 

j i ^ H ^ c h r u c a l Director 
Houston - Doiios - Son Antonio Page 1 
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K.E.I. Consultants, Inc. 
Project Name: Eunice Historical Site 

Project ID: 810005 

Project Manager: Theresa Nix Date Received in Lab : Apr 9,1998 10:30 

Project Location: Eunice, NM Date Report Faxed: Apr 21,1998 

XCNCO contac t : Carlos Castro/Edward Yonemoto 

Analysis Requested 

Lab ID: 
Field ID: 
Depth: 
Matrix: 

Sampled: 

181314 001 
MW-5 

Liquid 

04/08/98 13:06 

EPA 8020 

Analyzed: 
Units: 

04/10/98 R L 

ppm 

o-Xylene < 0.001 (0.001) 

Total BTEX N.D. 

PAHs by GC-MS (510 List) 

EPA 8270 

Analyzed: 
Units: 

04711/98 R L 

mg/L 

Acenaphthene < 0.002 (0.002) 

Acenaphthylene < 0.002 (0.002) 

Anthracene < 0.002 (0.002) 

Benzo(a)anthracene < 0.002 (0.002) 

Benzo(a)pyrene < 0.002 (0.002) 

Benzo(b)fluoranthene < 0.002 (0.002) 

Benzo(g, h, i)perylene < 0.002 (0.002) 

Benzo(k)fluoranthene <0.OO2 (0.002) 

Chrysene < 0.002 (0.002) 

Dibenzo(a,h)anthracene < 0.002 (0.002) 

Fluoranthene < 0.002 (0.002) 

Fluorene < 0.002 (0.002) 

lndeno(1,2,3-cd)pyrene < 0.002 (0.002) 

Naphthalene < 0.002 (0.002) 

Phenanthrene < 0.002 (0.002) 

Pyrene < 0.002 (0.002) 

Bicarbonate 

SM 4500CO2D 

Analyzed: 
Units: 

04/13/98 R L 

mg/L 

Bicarbonate 291 (1.0) 

Carbonate 

SM4S00CO2D 

Analyzed: 
Units: 

04/13/98 R L 

mg/L 

Carbonate <1.0 (1.0) 

Total D isso lved Sol ids 

EPA 160.1 

Analyzed: 
Units: 

04/14/98 R L 

mg/L ' " 

Total Dissolved Solids 485 (4.0) 

An ions by Ion Chromatography 

EPA 300.0 

Analyzed: 
Units: 

04/14/98 R L 

mg/L 

Chloride 113 (1.00) 

Sulfate 75.5 (1.0) 

This report summary, and the entire report it repreeents, has been made for trie exclusive and confidential 

use of K.E.I. Consultants, Inc.. 
The interpretations and results expressed through this analytical report represent the best judgment of 
XENCO Laboratories. Xenco Laboratories, however, assumes no responsability and makes no warranty 
to the end use of the data hereby presented. 

WJLMAJ h'Ay^ 
This report summary, and the entire report it repreeents, has been made for trie exclusive and confidential 

use of K.E.I. Consultants, Inc.. 
The interpretations and results expressed through this analytical report represent the best judgment of 
XENCO Laboratories. Xenco Laboratories, however, assumes no responsability and makes no warranty 
to the end use of the data hereby presented. 

t Edward H.^Ycjjerrftto, Ph.D. 

< f ^ ^ ^ r T i c a l Director 

rlouston - Dorics - Son Rnconio Page 2 



ANALYTICAL REPORT 1-81314 

for 

K.E.I. Consultants, Inc. 

Project Manager: Theresa Nix 

Project Name: Eunice Historical Site 

Project Id: 810005 

Apri l 21,1998 

XCNCO 
Laboratories 

HOUSTON - DALLAS - SflN ANTONIO 

11381 Meadowglen Lane Suite L* Houston, Texas 77082-2647 
Phone (281) 589-0692 Fax (281) 589-0695 



11381 Meadowglen Suite L 
Houston, Texas 77082-2647 
(281) 589-0692 Fax: (281) 589-0695 
Houston - Dallas - San Rntomo - Latin America 

April 21, 1998 

Project Manager: Theresa Nix 
K.E.I. Consultants, Inc. 
5309 Wurzbach Rd. Suite 100 
San Antonio, TX 78238 

Reference: XENCO Report No.: 1-81314 

Dear Theresa Nix: 

We are reporting to you the results of the analyses performed on the samples received under the project 
name referenced above and identified with XENCO Chain of Custody Number 1-81314. All results 
being reported to you apply only to the samples analyzed, properly identified with a Laboratory ID number. 
This letter documents the official transmission of the contents of the report and validates the information 
contained within. 

All the results for the quality control samples passed thorough examination. Also, all parameters for data 
reduction and validation checked satisfactorily. In view of this, we are able to release the analytical data 
for this report within acceptance criteria for accuracy, precision, completeness or properly flagged. 

The validity and integrity of this report will remain intact as long as it is accompanied by this 
letter and reproduced in full, unless written approval is granted by XENCO Laboratories. This report will be 
filed for at least 3 years in our archives and after that time it will be destroyed without further notice, unless 
otherwise arranged with you. The samples received, and described as recorded in COC No. 1-81314 
will be filed for 60 days, and after that time they will be properly disposed of without further notice, 
unless otherwise arranged with you. We reserve the right to return to you any unused samples, extracts 
or solutions related to them if we consider so necessary (e.g., samples identified as hazardous waste, 
sample sizes exceeding analytical standard practices, controlled substances under regulated protocols, etc) 

XENCO operates under the A2LA guidelines. Our Quality System meets ISO/IEC Guide 25 requirements 
which is strictly implemented and enforced through our standard QA/QC procedures. 

We thank you for selecting XENCO Laboratories to serve your analytical needs. If you have any 
questions concerning this report, please feel free to contact us at any time. 

Recipient of the Prestigious Small Business Administration Award of Excellence in 1994. 
Certified and approved by numerous States and Agencies. 

A Small Business and Minority Status Company that delivers SERVICE and QUALITY! 

Project Name: Eunice Historical Site 
Project ID: 810005 
Project Address: Eunice, NM 

Sincerely, 
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XCNCO 
laboratories 

CERTIFICATE OF ANALYSIS SUMMARY 1-81314 

K.E.I. Consultants, Inc. 
Project Name: Eunice Historical Site 

Project ID: 810005 

Project Manager: Theresa Nix Date Received in Lab : Apr 9, 1998 10:30 

Project Location:Eunice, NM Date Report Faxed: Apr 21, 1998 

XCNCO c o n t a c t : Carlos Castro/Edward Yonemoto 

Analysis Requested 

Lab ID: 
Field ID: 
Depth: 
Matrix: 

Sampled: 

181314 001 
MW-5 

Liquid 
04/08/98 13:06 

Metals by ICP 

EPA 6010 
Analyzed. 

Units: 
04/14/98 R L 

mg/L 

Aluminum < 0.50 (0.50) 

Arsenic < 0.10 (0.10) 

Barium 0.15 (0.08) 

Beryllium < 0.020 (0.020) 

Boron 0.38 (0.20) 

Cadmium < 0.010 (0.010) 
Calcium 188 (2.0) 

Chromium < 0.050 (0.050) 

Cobalt < 0.050 (0.050) 

Copper < 0.10 (0.10) 

Iron < 0.20 (0.20) 

Lead < 0.050 (0.050) 

Magnesium 39.2 (0.2) 

Manganese 0.12 (0.05) 

Molybdenum < 0.50 (0.50) 

Nickel <0.10 (0.10) 

Potassium 4.30 (1.00) 

Selenium < 0.050 (0.050) 

Silicon 45.0 (0.5) 

Silver < 0.050 (0.050) 

Sodium 94.3 (2.0) 

Strontium 4.47 (0.20) 

Tin < 0.20 (0.20) 

Vanadium <0.10 (0.10) 

Zinc < 1.00 (1.00) 

Total Mercury 

EPA 7470 
Analyzed: 

Units: 
04/15/98 
mg/L 

Mercury < 0.0011 (0.0011) 

BTEX 

EPA 8020 
Analyzed: 

Units: 
04/10/98 R 

ppm 

Benzene < 0.001 (0.001) 

Toluene < 0.001 (0.001) 

Ethylbenzene < 0.001 (0.001) 

m,p-Xylenes < 0.002 (0.002) 

This report summary, and the entire report it represents, has been made for the exclusive and confidential 
use of K.E.I. Consultants, Inc.. 
The interpretations and results expressed through this analytical report represent the best judgment of 
XENCO Laboratories. Xenco Laboratories, however, assumes no responsability and makes no warranty 
to the end use of the data hereby presented. 

This report summary, and the entire report it represents, has been made for the exclusive and confidential 
use of K.E.I. Consultants, Inc.. 
The interpretations and results expressed through this analytical report represent the best judgment of 
XENCO Laboratories. Xenco Laboratories, however, assumes no responsability and makes no warranty 
to the end use of the data hereby presented. 

(Edivard H. tonemoid, Ph.D. 
. ^ j ^ e ^ ^ r v i c a l Director 

Houston - DQIIQS - Son Hntonio Page 1 



XCNCO 
l abora to r ies : 

CERTIFICATE OF ANALYSIS SUMMARY 1-81314 

K.E.I. Consultants, Inc. 
Project Name: Eunice Historical Site 

Project ID: 810005 

Project Manager: Theresa Nix 

Project Location: Eunice, NM 

Date Received in Lab : Apr 9, 1998 10:30 

Date Report Faxed: Apr 21, 1998 

XCNCO con tac t : Carlos Castro/Edward Yonemoto 

Analysis Requested 

Lao ID: 
Field ID: 
Depth: 
Matrix: 

Sampled: 

181314 001 
MW-5 

Liquid 
04/08/98 13:06 

EPA 8020 

Analyzed. 
Units: 

04/10/98 R L 

ppm 

o-Xylene < 0.001 (0.001) 

Total BTEX N.D 

PAHs by GC-MS (610 List) 

EPA 8270 

Analyzed: 
Units: 

04/11/98 R L 

mg/L 

Acenaphthene < 0.002 (0.002) 

Acenaphthylene < 0.002 (0.002) 

Anthracene < 0.002 (0.002) 

Benzo(a)anth racene < 0.002 (0.002) 

Benzo(a)pyrene < 0.002 (0.002) 

Benzo(b)fluoranthene < 0.002 (0.002) 

Benzo(g,h,i)perylene < 0.002 (0.002) 

Benzo(k)fluoranthene < 0.002 (0.002) 

Chrysene < 0.002 (0.002) 

Dibenzo(a,h)anth racene < 0.002 (0.002) 

Fluoranthene < 0.002 (0.002) 

Fluorene < 0.002 (0.002) 

lndeno(1,2,3-cd)pyrene < 0.002 (0.002) 

Naphthalene < 0.002 (0.002) 

Phenanthrene < 0.002 (0.002) 

Pyrene < 0.002 (0.002) 

Bicarbonate 

SM 4500CO2D 

Analyzed: 
Units: 

04/13/98 R L 

mg/L 

Bicarbonate 291 (1.0) 

Carbonate 

SM4500CO2D 

Analyzed: 
Units: 

04/13/98 R 

mg/L 

Carbonate <1.0 (1.0) 

Total Dissolved Solids 

EPA 160.1 

Analyzed: 
Units: 

04/14/98 R L 

mg/L 

Total Dissolved Solids 485 (4.0) 

Anions by Ion Chromatography 

EPA 300.0 

Analyzed: 
Units: 

04/14/98 R 

mg/L 

Chloride 113 (1.00) 

Sulfate 75.5 (1.0) 

7 

This report summary, and the entire report it represents, has been made (or the exclusive and confidential 
use of K.E.I. Consultants. Inc.. 
The interpretations and results expressed through this analytical report represent the best judgment of 
XENCO Laboratories. Xenco Laboratories, however, assumes no responsability and makes no warranty 
to the end use of the data hereby presented. 

Edujard H . ^ ^ r r t t f t o . Ph.D. 

^ / ^ ^ ^ t n l c a l Director 

Houston - Dallas - San Antonio Page 



X€NCO 
laboratories: 

f 

Certificate Of Quality Conirorf^r Batchj:^A18C63 

E P A 6010 Metals by ICP 

Date Validated: Apr 14,1998 23.45 

Date Analyzed: Apr 14. 1998 18.51 

QA/QC Manager: Sunil Ajai, M.S. 

Analyst: MB 

Mat r i x : Liquid 

BLANK SPIKE ANALYSIS 

[A] 

Blank 

[BJ 

Blank Spike 

[C] 

Blank 

CO] [E] [F] t<3] [A] 

Blank 

[BJ 

Blank Spike 

[C] 

Blank 

CO] 

QC LIMITS 

Parameter Result Result Spike Detection Blank Spike Recovery Qualifier 

Amount Limit Recovery Range 

mg/L mg/L mg/L mg/L % % 

Aluminum < 0.100 0.976 1.000 0.100 97.6 70-125 

Arsenic < 0.100 1.112 1.000 0.100 111.2 70-125 

Barium < 0.0100 0.5995 0.5000 0.0100 119.9 70-125 

Beryllium < 0.0100 0.2125 0.2000 0.0100 106.3 70-125 

Cadmium < 0.0200 0.2315 0.2000 0.0200 115.8 70-125 

Calcium <0.03 2.50 2.00 0.03 125.0 70-125 

' Chromium < 0.0500 0.5745 0.5000 0.0500 114.9 70-125 

, Cobalt < 0.0100 0.5300 0.5000 0.0100 106.0 70-125 

I Copper < 0.015 0.531 0.500 0.015 106.2 70-125 

Iron < 0.013 1.202 1.000 0.013 120.2 70-125 

I Lead < 0.0500 1.1115 1.0000 0.0500 111.2 70-125 

Magnesium < 0.025 2.406 2.000 0.025 120.3 70-125 

• Manganese < 0.0125 1.0680 1.0000 0.0125 106.8 70-125 

1 Nickel < 0.050 0.535 0.500 0.050 107.0 70-125 

Potassium <0.05 1.94 2.00 0.05 97.0 70-125 

[Selenium < 0.1000 1.0900 1.0000 0.1000 109.0 70-125 

Silicon 0.422 12.533 15.000 0.100 80.7 70-125 

•Silver < 0.0200 0.8035 0.8000 0.0200 100.4 70-125 

ISodium 0.79 6.32 6.00 0.05 92.2 70-125 

Strontium < 0.050 1.207 1.000 0.050 120.7 70-125 

l/anadium < 0.015 0.505 0.500 0.015 101.0 70-125 

Zinc < 0.015 0.562 0.500 0.015 112.4 70-125 

I 
Bank Spike Recovery [E] = 100*(B-A)/(C) 
KC. = Not calculated, data below detection limit 
N.D. = Below detection limit 
| results are based on MDL and validated for QC purposes only 

I Housmn - Dalles Page 
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XCNCO 
laboratories: 

Certificate Of Quality Control for Batch : 18A05B20 

SW846- 7470 Total Mercurv 

Date Validated: Apr 16,1998 10:31 

Date Analyzed: Apr 16,1998 14:46 

QA/QC Manager: Sunii Ajai, M.S. 

Analyst: AO 

Matrix: Liquid 

BLANK SPIKE ANALYSIS 

[A] 

Blank 

[B] 

Blank Spike 

[C] 

Blank 

[D] [Ej [F] [G] [A] 

Blank 

[B] 

Blank Spike 

[C] 

Blank 

[D] 

QC LIMITS 

[G] 

Parameter Result Result Spike Detection Blank Spike Recovery Qualifier 

Amount Limit Recovery Range 

mg/L mg/L mg/L mg/L % % 

Mercury < 0.0011 0.0027 0.0028 0.0011 96.4 70-125 

ank Spike Recovery [E] = 100"(B-A)/(C) 
C. = Not calculated, data below detection limit 
D. = Below detection limit 
I results are based on MDL and validated for QC purposes only 
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XCNCO 
Laboratories, 

Certificate Of Quality Control for Batch : 18A20A51 

SM 4500CO2D Bicarbonate 

Date Validated: Apr 14, 1998 10:42 

Date Analyzed: Apr 13, 1998 14:00 

QA/QC Manager: Sunil Ajai. M.S. 

Analyst: IF 

Matrix: Liquid 

BLANK SPIKE ANALYSIS 

[A] [B] [C] IE] [F] [G] 

Blank Blank Spike Blank QC LIMITS 

Parameter Result Result Spike Detection Blank Spike Recovery Qualifier 

Amount Limit Recovery Range 

mg/L mg/L mg/L mg/L % % 

Bicarbonate < 1.00 100 106 1.00 94.3 70-125 

nk Spike Recovery [E] = 100*(B-A)/(C) 
C. = Not calculated, data below detection limit 
D. = Below detection limit 
results are based on MDL and validated for QC purposes only 

EdwardHs=Y6nemoto, Ph.D. 
technical Director 

Hcusicn • Dallas - San fintonio Page 1 



laboratories 
Certificate Of Quality Control for Batch : 18A20A51 

SM 4500CO2D Bicarbonate 

Date Validated: Apr 14,1998 10:42 

Date Analyzed: Apr 13. 1998 14:30 

QA/QC Manager: sUnil Ajai. M.S. 

Analyst: IF 

Matrix: Liquid 

MATRIX DUPLICATE ANALYSIS 

Q.C. Sample I D 

131314- 001 

[A] [B] [CJ [E] If] Q.C. Sample I D 

131314- 001 
Sample Duplicate QC LIMITS 

Q.C. Sample I D 

131314- 001 
Result Result Detection Relative Relative Qualifier 

Parameter 
mg/L mg/L 

Limit 

mg/L 

Difference 

% 

Difference 

% 

Bicarbonate 291 296 1.00 1.7 25.0 

Relative Difference [D] = 200*(B-A)/(B+A) 
N.C. = Not calculated, data below detection limit 
N.D. = Below detection limit 
All results are based on MDL and validated for QC purposes only Edward>fr!fonemoto, Ph.D. 

^Jecfuiical Director 
-•cuGton - DOIICE - Son fintonio Page 



XCNCO 
Laboratories. 

, ^ ^ ^ ^ ^ ,| | , m m m ^ M a m t X B m a ^ m m m m K m . 

Certificate Of Quality Control for Batch : 18A20A50 

SM4500CO2D Carbonate 

Date Validated: Apr 14, 1998 10:42 Analyst: IF 

Date Analyzed: Apr 13, 1998 14:30 Matrix: Liquid 

QA/QC Manager: Sunil Ajai, M.S. 

MATRIX DUPLICATE ANALYSIS 

Q.C. Sample ID 

181314- OOI 

[A] [B] [C] [D] [E] [F] Q.C. Sample ID 

181314- OOI 
Sample Duplicate QC LIMITS 

Q.C. Sample ID 

181314- OOI 
Result Result Detection Relative Relative Qualifier 

Parameter 
mg/L mg/L 

Limit 

mg/L 

Difference 

% 

Difference 

% 

Carbonate < 1.00 <1.00 1.00 N.C 25.0 

Relative Difference [D] = 200*(B-A)/(B+A) 
N.C. = Not calculated, data below detection limit 
N.D. = Below detection limit 
All results are based on MDL and validated for QC purposes only Edvya«j^rY6nemoto, Ph.D. 

Technical Director 

Houston • Ooilos - jon Antonio 
Page 1 



XCNCO 
Laboratories 

Certificate Of Quality Control for Batch : 18A19B27 

EPA 160.1 Total Dissolved Solids 

Date Validated: Apr 14, 1998 10:45 

Date Analyzed: Apr 14,1998 10:15 

QA/QC Manager: Sunii Ajai, M.S. 

Analyst: IF 

Matrix: Liquid 

MATRIX DUPLICATE ANALYSIS 

Q.C. Sample ID 

181315- 001 

[A] [B] [C] [D] [E] [F] 
Q.C. Sample ID 

181315- 001 
Sample Duplicate QC LIMITS 

Q.C. Sample ID 

181315- 001 
Result Result Detection Relative Relative Qualifier 

Parameter 
mg/L mg/L 

Limit 

mg/L 

Difference 

% 

Difference 

% 

Total Dissolved Solids 1370 1380 4.00 0.7 25.0 

Relative Difference [D] = 200*(B-A)/(B+A) 
N.C. = Not calculated, data below detection limit 
N.D. = Below detection limit 
All results are based on MDL and validated for QC purposes only EdwaKi-H~3«riemoto, Ph.D. 

Schntcal Director 

Houston - Dallas • San Antonio Page 



XCNCO 
Laboratories 

Certificate Of Quality Control for Batch : 18A10A69 

E P A 300.0 Anions by Ion Chromatography 

Date Validated: Apr 14,1998 13:00 

Date Analyzed: Apr 14, 1998 12:02 

QA/QC Manager: Sunil Ajai, M.S. 

Analyst: SS 

Matrix: Liquid 

MATRIX DUPLICATE ANALYSIS 

Q.C. Sample ID 

181358- 001 

[A] [B] [C] [D] [EJ [F] 
Q.C. Sample ID 

181358- 001 
Sample Duplicate QC LIMITS 

Q.C. Sample ID 

181358- 001 
Result Result Detection Relative Relative Qualifier 

Parameter 
mg/L mg/L 

Limit 

mg/L 

Difference 

% 

Difference 

% 

Nitrate 430 433 0.10 0.7 20.0 

Relative Difference [D] = 200*(B-A)/(B+A) 
N.C. = Not calculated, data beicw detection limit 
N.D. = Below detection limit 
All results are based on MDL and validated for QC purposes only EdwarctJ+^onemoto, Ph.D. 

mical Director 
Houston • Dallas - Son Hntonio Page 



XCNCO 
Laboratories 

Certificate Of Quality Control for Batch : lf8A10A69 

EPA 300.0 Anions by Ion Chromatography 

Date Validated: Apr 14, 1998 13:00 

Date Analyzed: Apr 14, 1998 11:21 

QA/QC Manager: Sunil Ajai. M.S. 

Analyst: SS 

Matrix: Liquid 

MATRIX DUPLICATE ANALYSIS 

Q.C. Sample ID 

181315- 004 

[A] £B] [C] [D] [E] [F] 
Q.C. Sample ID 

181315- 004 
Sample Duplicate QC LIMITS 

Q.C. Sample ID 

181315- 004 
Result Result Detection Relative Relative Qualifier 

Parameter 
mg/L mg/L 

Limit 

mg/L 

Difference 

% 

Difference 

% 

Chloride 187 185 0.050 1.1 20.0 

Sulfate 315 314 0.10 0.3 20.0 

Relative Difference [D] = 200*(B-A)/(B+A) 
N.C. = Not calculated, data below detection limit 
N.D. = Below detection limit 
All results are based on MDL and validated for QC purposes only Edwa lemoto, Ph.D. 

Schnical Director 

Houston • Dallas - San Antonio Page 



1̂ 

en 
CD 
< 
O 

< 
00 

• • 
sz 

o -*-< 
CO 
CQ 

o 
o 
c 
o 
o 
>» 

JCM 

"co 
=J 
O 

O 
cu 
CQ 
O 

t 
CD 

o 

'm 
Ui e 

s 

•o 
'5 

CO cr 
CO _J 
co .5 

•3; 

re re 

I 5 

e c 
« 

o w o •>-
oo cb' 

>-
CC 
LU 
> 
o 
o 
LU 

or 
Q 
z 
< 
LU 
o 
_ l 

a. 
a 
LU 
tt 
E 
co 
tt 
z 
< 
ffl 

LU 
tt 
a. 
co 
tt 
z 
< 
- J 
CQ 

CO 
CO CO T -
CO OJ ^ 
CO CO . _ -

T - r - ( (j 

-T t " < " 

i_ i_ c 

a. a. zz 
< < CO 
TJ 
0) 

"ra 
T J 

"ca 
> 

TJ 
ll) 
N >< 
ra 
c 
< 

IS <5 

cu 
cn 
ro 
c 
ro 

O 
O 

a 

ra 
3 

o 
CD 

£ 
a o » w > ? 
• t o ™ 
5 o OC 

•2 oc 
CO 

2-
CD > 
o 
o 
CD 

QC 

CD 

t * 
O. CD 

CO > 
v; O 

5 CD 

CQ 

* « 2 c 
»- 3 as 
ra E ra C 

5 3 C? I 

UJ 

c 
o _ 

CD 

a 

J * CD = = •* 2 a « a. g 
CD CO C 

tp 
*- -w 

C 3 QC 
ra Q 

ca 

a 
a. 
co 
c 
ra 
CQ 

cn 
E 

CO QC 

CO 

E 

cu 
cu 
E 
ra 
CO 

Q. 

« 
rs 

a 

c 
c 
o 
c 
cr 
c 
o 

1/1 

c 
c 

+ 
CQ 

c j a 

o 

S b 
II o 

E II 

_ 5" 
c "r* 
CD § 

Q o 
CD 
CC 
CD '5. 
to 

8 

CD 

iS 
CD 
cc 
CD 

'5. « 
CO CQ 

Q 

=r 
CD < 
ra O 
o J— 

i § 

f £ 
CO £ . 
-X CD 
cz > 
ra o 
CO S 
II CC 

ri d 
CO CO 

CQ CQ 

a. 
3 
a. 
O 

a 
CD CD 

H > 
O 73 
c c 

CS 
° _l 

l i 
§ § 
— T3 
0 CD CD </> 
1 2 
o CO 
a> y> 

CQ « 
ll tn 

. CD 

± < 

o 
w 
Z 
K 

a 

s 
a 





QA/QC PROCEDURES 

DECONTAMINATION OF EQUIPMENT 

Cleaning of drilling equipment was the responsibility of the drilling company. In general, the 
cleaning procedures consisted of using high pressure steam to wash the drilling and 
sampling equipment prior to drilling and prior to starting each hole. Prior to use, the 
sampling equipment was cleaned with Liqui-Nox detergent and rinsed with distilled water. 

SOIL SAMPLING 

Samples of the subsurface soils were obtained utilizing an air rotary drilling rig with split 
spoon samples at discrete intervals. Representative soil samples were divided into two 
separate portions using clean, disposable gloves and clean sampling tools. One portion of 
the soil sample was placed in a disposable sample bag. The bag was labeled and sealed 
for head-space analysis using a photo-ionization detector (PID) calibrated to a 100 ppm 
isobutylene standard. Each sample was allowed to volatilize for approximately 30 minutes 
at ambient temperature prior to conducting the analysis. 

The other portion of the soil sample was placed in a sterile glass container equipped with a 
Teflon-lined lid furnished by the analytical laboratory. The container was filled to capacity to 
limit the amount of head-space present. Each container was labeled and placed on ice in 
an insulated cooler. Upon selection of samples for analysis, the cooler was sealed for 
shipment to the laboratory. Proper chain-of-custody documentation was maintained 
throughout the sampling process. 

Soil samples were express mailed to Xenco Laboratories of San Antonio, Texas for BTEX, 
TPH-DRO, SPLP SVOC, SPLP VOC, SPLP TPH, FOC, and moisture content analyses 
using the methods described below. Selected soil samples were also submitted for 
determination of chloride concentrations. Soil samples were analyzed for BTEX, TPH, and 
SPLP concentrations within 14 days following the collection date. 

The soil samples were analyzed in accordance with the methods as follows: 

• BTEX concentrations in accordance with EPA Method SW846-8020 

• TPH concentrations in accordance with modified EPA Method 8015-DRO 

. SPLP TPH concentrations in accordance with EPA Method 1312/418.1 

. SPLP VOC concentrations in accordance with EPA Method SW846-1312/8260 

. SPLP SVOC concentrations in accordance with EPA Method SW846-1312/8270 

• FOC concentrations in accordance with ASTM Method D2974 

• moisture content in accordance with ASTM 2216-71 

• chlorides in accordance with EPA Method 300.0 

GROUND WATER SAMPLING 

Monitoring wells were developed and purged with a clean PVC bailer. The bailer was 
cleaned prior to each use with Liqui-Nox detergent and rinsed with distilled water. 
Monitoring wells with sufficient recharge were purged by removing a minimum of 3 well 
volumes. Monitoring wells that did not recharge sufficiently were purged until no additional 
ground water could be obtained. 



After purging the wells, ground water samples were collected with a disposable Teflon 
sampler and polyethylene line by personnel wearing clean, disposable gloves. Ground 
water sample containers were filled in the order of decreasing volatilization sensitivity (i.e., 
BTEX containers were filled first and PAH containers second). 

Ground water samples collected for BTEX analysis were placed in 40 ml glass VOA vials 
equipped with Teflon-lined caps. The containers provided were pre-preserved with HCI by 
the analytical laboratory. The vials were filled to a positive meniscus, sealed, and visually 
checked to ensure the absence of air bubbles. 

Ground water samples collected for PAH and metals analysis were filled to capacity in 
sterile, 1 liter glass containers equipped with Teflon-lined caps. Ground water samples 
collected for metals analysis were filled to capacity in sterile, 1 liter plastic containers 
equipped with Teflon-lined caps. The containers were provided by the analytical laboratory. 

The filled containers were labeled and placed on ice in an insulated cooler. The cooler was 
sealed for transportation to the analytical laboratory. Proper chain-of-custody 
documentation was maintained throughout the sampling process. 

The ground water samples were analyzed in accordance with the methods as follows: 

. BTEX concentrations in accordance with EPA Method SW846-8020 

• Metals concentrations in accordance with EPA ICP Method 6010 

• PAH concentrations in accordance with EPA Method 8270 

LABORATORY PROTOCOL 

The laboratory was responsible for proper QA/QC procedures. These procedures are either 
transmitted with the laboratory reports or are on file at the laboratory. 




