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EXECUTIVE SUMMARY

This report summarizes the results of subsurface assessment activities conducted at
Monument Site No. 18, located in Lea County, New Mexico. Activities were performed in
general accordance with the work plan submitted with the Phase | - Preliminary Site
Characterization Report prepared for the site and approved by the State of New Mexico Oil
Conservation Division.

Field activities associated with the subsurface assessment consisted of advancing six soil
borings and installing three monitoring wells for the collection of soil and ground water
samples for laboratory analysis. A sensitive receptor survey/migration pathway evaluation
was also conducted.

Results of the assessment included the following:

« Soil analytical results indicated the presence of volatile organic compounds (VOCs) and
semi-volatile organic compounds (SVOCs) at concentrations noted within the report.

» Identified ground water impact consisted of dissolved or phase-separated hydrocarbons
(PSH) within all on-site monitoring wells.

o Laboratory analysis of ground water samples obtained from monitoring wells not
impacted with PSH indicated benzene, toluene, ethylbenzene and xylenes (BTEX) at
concentrations noted within the report. Analysis of polycyclic aromatic hydrocarbons
(PAH) indicated ND concentrations for all constituents.

o Observed impact to soils from petroleum hydrocarbons extended from the ground
surface to the apparent ground water table at approximately 30 feet below ground
surface.

Recommended additional assessment and remediation activities to be conducted pursuant
to final site closure include:

« Excavation of soil impacted above New Mexico Oil Conservation Division regulatory
levels for treatment at an off-site land farming facility.

o Delineation of the PSH.

« Characterization of background ground water conditions.

o Monitoring well slug/bail down testing.

o Quarterly monitoring and sampling of all on-site monitoring wells.

+ Weekly initial abatement consisting of hand-bailing PSH from impacted monitoring wells.
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INTRODUCTION

This report summarizes the results of the subsurface assessment activities conducted in
response to suspected crude oil impact at Monument Site No. 18, located in Lea County,
New Mexico. Site No. 18 consisted of an area of surficial hydrocarbon impact
approximately 15 feet in diameter. A site location map is presented as FIG. 1.

A scope of work for the subsurface assessment was prepared based upon field
observations obtained during a preliminary investigation of surface site conditions. The
proposed work plan was presented in the Phase | - Preliminary Site Characterization report
dated June 21, 1996, and was approved by the State of New Mexico Oil Conservation
Division in a letter dated August 16, 1996. The general scope of work for the subsurface
investigation included:

« A sensitive receptor survey, migration pathway evaluation, and registered water well
search.

« Soil borings within and in the periphery of the surficial hydrocarbon impact.

« Monitoring wells surrounding the suspected source area.

SUBSURFACE INVESTIGATION
SENSITIVE RECEPTOR SURVEY/MIGRATION PATHWAY EVALUATION

Receptor Survey

A sensitive receptor survey/migration pathway evaluation was conducted at the site. No
potential receptors were identified within a 500-foot radius of the site. Adjacent properties
consisted of active and inactive crude oil gathering and storage facilities to the south and
southwest and vacant rangeland to the north, east and west.

A search of State of New Mexico water well registrations indicated two water wells
potentially within a 1/2-mile radius of the site. The location of one of the wells could not be
determined from the well registration coordinates. The approximate location of the well
positively identified as within a 1/2 mile radius is presented on FIG. 1. A copy of the well
registration data is presented in APPENDIX A.

Migration Pathway Analysis

Potential manmade migration pathways identified during the survey included a buried water
line extending along the eastern edge of the site from north to south and two crude oil
pipelines extending through the center of the site from the north to the south. Approximate
locations of the manmade potential migration pathways are presented on FIG. 2.

Ground water at the site may also act as a migration pathway. The calculated ground water
gradient at the site indicated a direction of flow to the east. Surface drainage at the site is
to the southeast.
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FIELD ACTIVITIES

Soil Borings

On March 9 and 14, 1997, Soil Borings B18-1 through B18-4 were advanced utilizing a
direct-push hydraulic sampling system. Each of the soil borings was advanced to sampler
refusal at depths ranging from 27 to 35 feet below ground surface (bgs). Field observations
obtained during the soil boring advancement included the following:

o Phase-separate hydrocarbon (PSH) was not observed in any soil boring.

o Hydrocarbon impact extends from the ground surface to the depth of ground water in
the suspected source area. Impact in the periphery of the source area may be
associated with ground water transport of dissolved-phase hydrocarbons and PSH.

« Hydrocarbon impact to vadose zone soils appears to have been delineated.

Upon completion of sampling activities, each soil boring not completed as a monitoring well
was backfilled to the ground surface with a cement/bentonite grout. Approximate locations
of the soil borings are presented on FIG. 2.

Monitoring Wells

Following evaluation of field and analytical data obtained during soil boring advancement,
monitoring wells were installed to complete a triangulation of ground water monitoring points
surrounding the suspected source area. The monitoring wells were installed to depths of
approximately 40 feet bgs. The well materials consisted of threaded connection 2-inch ID,
Schedule 40 PVC solid pipe, and 0.010 inch slotted PVC well screen. A graded, clean silica
sand was placed in the annulus of the screened interval for each well. A 3-foot bentonite
seal was placed above the sand packing and a stick-up, steel protective cover was then
concreted in place. Each well was protected with a locked cap.

The monitoring wells were installed by a well driller licensed in the State of New Mexico.

Elevations of the monitoring well PVC riser, top of cover, surface pad, and ground surface
were determined by a level survey conducted by Basin Surveys of Hobbs, New Mexico.
The monitoring well elevations were referenced from mean sea level.

SOIL ASSESSMENT

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

Soil Type 1

This soil type consisted of light brown to brown sand encountered at the surface of all
soil boring locations. This moist sand was fine grained, slightly silty and contained
gravel. Observed thicknesses of this soil type varied from approximately 2 to 9 feet.
The head-space readings from samples of this soil type ranged from below instrument
detection levels (ND) to 1308 ppm.
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Soil Type 2

This soil type consisted of a light brown to gray sand encountered beneath the upper
sand at all soil boring locations except for B18-1. This moist sand was very silty with
gravel (caliche). Observed thicknesses of this soil type varied from approximately 9 to
18 feet. The head-space readings from samples of this soil type ranged from ND to 5

ppm.

Soil Type 3

This soil type consisted of a tan to grey gravel encountered beneath the upper sands
at all soil boring locations. This moist sand was fine grained, and silty. This soil type
was encountered at depths ranging from 9 to 23 feet bgs to the maximum depth
investigated in all soil borings. The head-space readings from samples of this soil
type ranged from ND to 1145 ppm.

Graphic logs indicating the subsurface soil profile, depths at which soil samples were
obtained, head-space results, laboratory results, and the monitoring well/soil boring details
are presented on FIGS. 3 through 7.

GROUND WATER MONITORING

A ground water monitoring event was conducted at the site on April 30, 1997. The event
consisted of gauging the water level in Monitoring Wells MW18-1 through MW18-3,
checking for the presence of phase-separate hydrocarbon (PSH), and purging and
sampling all wells not containing PSH.

Ground water measurements obtained during the event indicated a general direction of flow
to the east, with a calculated gradient of approximately 0.012 ft/ft. PSH with a thickness of
0.70 and 0.22 feet was observed in Monitoring Wells MW18-1 and MW18-3, respectively.

PSH observed within Monitoring Well MW-18-3 was not present during well gauging and
purging, but appeared while the well was being sampled. A summary of ground water
gauging and elevation data is presented on TABLE IV.

LABORATORY ANALYSES

Soil

Soil samples were selected for laboratory analysis from sample intervals that, at a minimum,
represented the high field screening result and the bottom of the hole of each soil boring.
The selected soil samples were express mailed to Xenco Laboratories in San Antonio,
Texas for determination of TPH concentrations by EPA METHOD 418.1 and BTEX
concentrations by EPA Method SW846-8020. Additional analyses of SPLP Volatiles by
EPA Method SW846-1312/8260, SPLP Semi-Volatiles by EPA Method SW846-1312/8270
and SPLP TPH by EPA Method 1312/418.1 were conducted on the soil boring sample with
the highest TPH concentration. A determination of fraction organic carbon and moisture
content was conducted on an unimpacted sample collected from Soil Boring B18-2.
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Analytical results indicated the following range of constituent concentrations for the soil

boring samples:

CONSTITUENT RANGE OF CONCENTRATIONS
TPH ND to 31,500 mg/kg
BTEX ND to 19.97 mg/kg
Benzene ND to 2.15 mg/kg
SPLP VOC
1,2,4-Trimethylbenzene 0.086 mg/|
1,3,5-Trimethylbenzene 0.043 mg/|
m,p-Xylene 0.029 mg/I
SPLP SVOC
Di-n-butylphthalate 0.033 mg/t
SPLP TPH 1.9 mg/l
Fraction Organic Carbon 0.9%
Moisture Content 3.5%

All SPLP VOC and SPLP SVOC constituent concentrations not listed above were ND.

A complete summary of analytical results for soil samples is presented in TABLES | through
lll. Copies of the certified laboratory reports and chain-of-custody documentation for soils

are presented in APPENDIX B.

Ground Water

Ground water samples were express mailed to Xenco Laboratories in San Antonio, Texas
for a determination of BTEX, Total Metals (ICP) by EPA Method EPA 6010, total Mercury by
EPA Method 7470, polycyclic aromatic hydrocarbons (PAH) by EPA Method 8100,
bicarbonate by SM4500C0O2D, carbonate by SM4500C0O2D, TDS by EPA Method 160.1,
Anions by EPA Method 300.0, and total inorganic carbon by Modified EPA Method 415.1.

Monument Site No. 18
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Results for ground water samples indicated the following range of concentrations:

CONSTITUENT RANGE NMwQCC LIMIT

BTEX 0.006 to 0.092 mg/l 0.001 to 0.75 mg/i
|

PAH ND 0.03 mg/l
ICP METALS
Aluminum 2.67 to 48.6 mg/l 5.0 mg/l
Barium 0.30 to 3.33 mg/l 1.0 mg/i
Calcium 1,000 to 3,600 mg/l N/A
Iron 0.88 to 26.7 mg/| 1.0 mg/l
Magnesium 627 to 1,070 mg/l N/A
Manganese ND to 0.91 mg/| 0.2 mg/l
Potassium 36.3 to 63.4 mg/l N/A
Sodium 2,150 to 2,390 mg/| N/A
Tin 0.25 to 10.2 mg/l N/A
Vanadium ND to 0.35 mg/i N/A
Boron 0.57 to 0.70 mg/l 0.75 mg/l
Silicon 8.2 to 26.0 mg/| N/A
Strontium 16.0 mg/l N/A
Mercury ND 0.002 mgl/l
Bicarbonate 271 and 279 mg/| N/A
Carbonate ND N/A
ANIONS
Sulfate 356 and 368 mg/| 600.0 mg/I
Chloride 757 and 7,680 mg/| 250.0 mg/I
Total Dissolved Solids 16,300 and 17,200 mg/| 1000.0 mg/l
Total Inorganic Carbon 44.8 and 46.7 mg/l N/A
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All ICP Metals concentrations not listed above were ND. N/A indicates a New Mexico Water
Quality Control Commission (NMWQCC) standard was not available.

Analytical results for ground water samples collected from monitoring wells MW18-2 and
MW18-3 indicated dissolved-phase hydrocarbon impact. Therefore, non-hydrocarbon
analyte concentrations listed above cannot be assumed to represent background ground
water quality conditions at the site.

A complete summary of analytical results for ground water samples is presented in TABLE
V. Copies of the certified laboratory results for ground water are presented in
APPENDIX C.

WASTE MANAGEMENT AND DISPOSITION

Auger cuttings generated during the installation of Monitoring Wells MW18-1 through
MW18-3 were spread over surficial hydrocarbon-stained soil at the site. Water collected
during monitoring well development and purging was stored on site in sealed drums
pending appropriate disposal.

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 driling 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 a direct-push continuous sampling
device and air rotary coring methods. 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.

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 three well
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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 bailer
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 sterile, 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 analysis were filled to capacity in sterile, 1 liter
glass 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.

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.

CONCLUSIONS

The following conclusions are presented based on the field observations, drilling activities,
and soil laboratory results:

SOIL

« Soil impact extends from the ground surface to approximately 28 feet below the ground
surface based on laboratory results and field PID readings.

« Standard New Mexico Oil Conservation Division (OCD) regulatory site closure
concentrations for soils were exceeded by TPH concentrations in samples collected
from Soil Boring B18-1 in soils from the vadose zone and at the ground water/air
interface. Soil Borings B18-2 and B18-3 exhibited TPH concentrations in soil above
standard OCD cleanup levels only at the ground water/air interface.

» Vadose zone soil in soil borings B18-2 through B18-4 does not appear to be impacted
above standard OCD cleanup levels.

GROUND WATER

e PSH with a thickness of 0.70 and 0.22 feet was measured within Monitoring Wells
MW18-1 and MW18-3, respectively.

« Dissolved-phase hydrocarbon impact was indicated by laboratory analysis of samples
collected from Monitoring Wells MW18-2 and MW18-3.

Monument Site No. 18 KE!I Job No. 610057
Lea County, New Mexico 8 September 9, 1997




« Analysis of ground water samples collected from an unimpacted area of the site will be
necessary to determine background ground water conditions. If the TDS concentrations
observed (16,300 and 17,200 mgl) are confirmed to represent background ground water
conditions, then ground water remediation may not be required.

RECOMMENDATIONS

SOIL

Recommendations for remediation of impacted soil at the site consist of excavation and off-
site landfarming.

GROUND WATER

Additional characterization of ground water conditions at the site should be conducted prior
to preparation of a Ground Water Remedial Alternatives Plan. Pending collection and
evaluation of the additional ground water data, an interim method of PSH recovery should
be implemented at the site. Recommended assessment and PSH abatement activities to
be conducted include:

o Preparation of a closure plan presenting target closure concentrations for impacted
media at the site.

o Characterization of background ground water conditions at the site by installation and
sampling of a monitoring well located in an unimpacted portion of the site.

« Delineation of the PSH by installing additional monitoring wells. If field observations
obtained indicate the presence of PSH at either or both of the proposed locations, an
additional well or wells should be installed as necessary to delineate the PSH plume.

« Quarterly monitoring and sampling of all on-site monitoring wells to verify dissolved-
phase concentrations and direction of ground water flow.

o Monitoring well slug/bail down testing (if it is determined that remediation is required).

o Weekly initial PSH abatement consisting of hand-bailing crude oil from all impacted
monitoring wells.
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DADGET-J8 GNE100STL)

LEGEND

I Sand (SP), fine grained, slightly silty, moist, brown to light brown.

Sand (SM), silty with occassional gravels, moist, light brown to grey.

Gravel (GM), gravel-sand-silt mixture, caliche, moist to wet, tan to grey.

Indicates the depth interval from which a soil sample was selected and prepared
for field head-space and/or laboratory analysis.

Indicates sample selected for laboratory analysis.

Indicates direct push refusal.

benzene concentration (mg/kg)
total BTEX concentration (mg/kg)
total petroleum hydrocarbon concentration (mg/kg)

Head-space readings in ppm obtained with a photoionization detector.
Indicates the concentration was below laboratory detection limits.

NOTES:

1. The soil borings were advanced utilizing direct-push sampling methods on March 9 and 14, 1997.
2. Ground water was not encountered during advancement of Soil Borings B18-1 through B18-4.

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

. The depths indicated are referenced from the ground surface.

. The soil borings not completed as monitoring wells were grouted to the ground surface with
cement grout containing 5 percent bentonite.

LEGEND AND NOTES FOR SOIL BORINGS
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GENERAL NOTES

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

NT - Indicates sample was not tested for constituent indicated.

Depth is referenced from the top of casing unless otherwise specified.

Method detection limit:

Soil: Benzene - 0.020 mg/kg
Toluene - 0.020 mg/kg
Ethylbenzene - 0.020 mg/kg
Xylene - 0.020 to 0.040 mg/kg
BTEX - 0.120 mg/kg
TPH - 10.0 mg/kg

Ground Water: Benzene - 0.001 mg/l
Toluene - 0.001 mg/i
Ethylbenzene - 0.001 mg/
Xylenes - 0.002 mgl/l
BTEX - 0.006 mg/l
PAH - 0.002 mg/l

Laboratory testing method:

BTEX - EPA Method SW846-8020
TPH - EPA Method 418.1

Metals - EPA Method 6010

PAH - EPA Method 8100
Bicarbonate - SM 4500C02D

Carbonate - SM 4500C02D

TDS - EPA Method 160.1

Anions - EPA Method 300.0

TIC - EPA Method 415.1




TABLE|

SUMMARY OF LABORATORY BTEX/TPH RESULTS - SOIL
TEXAS - NEW MEXICO PIPE LINE COMPANY
MONUMENT SITE NO. 18
LEA COUNTY, NEW MEXICO

ETHYL- TOTAL
SAMPLE | SAMPLE | DEPTH |BENZENE | TOLUENE | BENZENE | XYLENES | BTEX TPH

LOCATION| DATE (feet) | (mgfkg) | (mg/kg) | (mgfkg) | (malkg) | (ma/kg) | (mgrkg)
B18-1 | 030007 | 1-2 ND 0.348 0.865 ND 1213 | @8%500 |
B18-1 | 03/0997 | 5-6 ND 4.82 ND 12.46 1728 | G500 |
B18-1 | 03/00/97 | 14-15 ND 1.92 0.92 8.64 11.48 40:900
B18-1 | 03/09/97 | 34-35 ND ND ND ND ND 629
B182 | 0311407 | 0-1 ND ND ND ND ND 30
B182 | 0311497 | 8-9 ND ND ND ND ND 13.0 |
B18-2 | 03/14/97 | 29-30 2.15 2.74 8.33 6.75 19.97 4278004
B182 | 031407 | 31-32 1.05 1.48 3.03 2.79 8.35 €31350)
B18-3 | 03114/97 | 1-2 ND ND ND ND ND
B18-3 | 03/14/97 | 12-13 ND ND ND ND ND
B18-3 | 031407 | 26-27 0.348 0.880 0.660 1.974 3.862
B18-4 | 0314/07 | 1-2 ND ND ND ND ND 32.0
B184 | 03114/97 | 13-14 ND ND ND ND ND 23.0
B184 | 03114/97 | 26-27 ND ND ND ND ND ND




TABLE i

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

MONUMENT SITE NO. 18
LEA COUNTY, NEW MEXICO

listed were ND.

SAMPLE DEPTH DATE |CONCENTRATION

CONSTITUENT LOCATION |INTERVAL|SAMPLED {ma/l)
VOCs
1,2,4-Trimethylbenzene B18-1 5-6 03/09/97 0.086
1,3,5-Trimethylbenzene B18-1 5-6 03/09/97 0.043
m,p-Xylene B18-1 5-6 03/09/97 0.029
SVOCs
Di-n-butylphthalate B18-1 5-6 03/09/97 0.033
TPH B18-1 5-6 03/09/97 1.9

Note:

1. Sample B18-1 (5 to 6 feet) was sampled on 03/09/97 and analyzed for SPLP
of volatiles, semi-volatiles and TPH concentrations. Those constituents not




TABLE 1l

SUMMARY OF GEOTECHNICAL PARAMETER RESULTS
TEXAS - NEW MEXICO PIPE LINE COMPANY
MONUMENT SITE NO. 18
LEA COUNTY, NEW MEXICO

SAMPLE SAMPLE DEPTH
PARAMETER L OCATION DATE (feet) RESULT

Fraction Organic Carbon (%) B18-2 03/14/97 8-9 0.9
Water Content (%) by total mass B18-2 03/14/97 8-89 3.5




TABLE IV

SUMMARY OF GROUND WATER GAUGING DATA
TEXAS - NEW MEXICO PIPE LINE COMPANY
MONUMENT SITE NO. 18
LEA COUNTY, NEW MEXICO

PVvC DEPTH GROUND WATER PSH

MONITORING DATE ELEVATION| TO WATER ELEVATION THICKNESS
WELL MEASURED {feet) (feet) Actual | Corrected ({feet)
MW 18-1 04/30/97 3,557.59 32.07 3625.562 | 3526.10 0.68

MW18-2 04/30/97 3,558.54 32.67 3525.87 — —

MW18-3 04/30/97 3,557.43 31.26 3526.17 | 3526.36 0.22




TABLE V

SUMMARY OF LABORATORY RESULTS (05/02/97) - WATER
MONUMENT SITE NO. 18
LEA COUNTY, NEW MEXICO

NMWQCC

CONSTITUENT LIMIT {(mg/l) MW18-2 (mg/l) MW18-3 (mg/l) |
BTEX
Benzene 0.01 (OT5707 (o}{ofo]H
Toluene 0.756 ND ND
Ethylbenzene 0.75 {16014 ND
Xylenes 0.62 050224 ND
PAH 0.002 ND NT
ICP METALS
Aluminum 5.0 2.67 %
Arsenic 0.1 ND ND
Barium 1.0 0.30
Beryllium N/A ND ND
Cadmium 0.01 ND ND
Calcium N/A 1,000 3,600
Chromium 0.05 ND ND
Cobalt 0.05 ND
Iron 1.0 0.88
Lead 0.05 ND
Magnesium N/A 627
Manganese 0.20 ND
Molybdenum 1.0 ND
Potassium N/A 36.3
Silver 0.05 ND ND
Sodium N/A 2,150 2,390
Tin N/A 0.25 10.2
Vanadium N/A ND 0.35




TABLEV
(continued)

SUMMARY OF LABORATORY RESULTS (05/02/97) - WATER
MONUMENT SITE NO. 18
LEA COUNTY, NEW MEXICO

NMWQCC
CONSTITUENT LIMIT (mg/l) MW18-2 (mg/l) MW18-3 (mg/l)
ICP METALS (continued)
Zinc 10.0 ND ND
Nickel 0.2 ND ND
Copper 1.0 ND ND
Boron 0.75 0.57 0.70
Silicon N/A 26.0 8.2
Strontium N/A 16.0 16.0
Mercury 0.002 ND ND
BICARBONATE N/A 271 279
CARBONATE N/A ND ND
ANIONS
Sulfate 600.0 368 356
Chloride 250.0 &5 ’680
TDS 1,000.0 H67300 720
TIC N/A 46.7 44.8
Notes:

1. All metals concentrations not listed above were ND. A complete list of ICP Metals
analytes and results is presented on the certified laboratory report (see Appendix B).

were not available for constituents listed as N/A.

Values presented as NMWQCC Limits were obtained from New Mexico Water Quality
Control Commission Ground Water Standards. Maximum allowable concentration values
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K.E.l. Consultants, Inc.
Project Name: TNMPL Monument
Project ID: 610057-02-18
Project Manager: Ann Baker Date Received in Lab: Mar 11, 1997 10:30 by RT
Project Location: Site 18 Date Report Faxed: Mar 27, 1997
xeNco contact: Carlos Castro/Edward Yonemoto
Lab/D: | 170588-001 | 170588-002 | 170588-003 | 170588-004
Analysis Requested Field ID: B18-1 B18-1 B818-1 B18-1
' Depth: 1-2' 5-6' 14-15 34-35
BTEX Analyzed by EPA 8020 Date Analyzed - Analytical Results  ppm (mg/L - mg/Kg)
Mar 12,1997 | Mar 12,1997 |[Mar 13,1997 |Mar 12, 1997
Benzene <0.050 <0.20 <0.20 < 0.050
Toluene 0.348 4.82 1.92 < 0.050
Ethylbenzene 0.865 <0.20 0.92 <0.050
m,p-Xylenes <0.100 12.46 8.64 <0.100
o-Xylene < 0.050 <0.20 <0.20 < 0.050
Total BTEX 1.213 17.28 11.48 < 0.300
SPLP Volatiles by 131218260 Date Analyzed - Analytical Results  ppm (mg/L - mg/Kg)
Mar 24, 1997
Benzene <0.025
Bromobenzene <0.025
Bromodichloromethane <0.025
Bromoform <0.025
Bromomethane <0.025
n-Butylbenzene <0.025
sec-Butylbenzene <0.025
tert-Butylbenzene < 0.025
Carbon Tetrachloride <0.025
Chloroethane <0.050
Chloroform <0.025
Chloromethane < 0.050
2-Chlorotoluene <0.025
4-Chlorotoluene <0.025 -
1,2-Dibromo-3-chloropropane <0.025 o
Dibromochlioromethane < 0.025
1,2-Dibromoethane <0.025
This report summary, and the entire report it represents, has been made for the exclusive and confidential
use of K.E.l. Consultants, Inc..
The interpretations and results expressed through this analytical report represent the best judgment of
XENCQO Laboratories. Xenco Laboratories, however, assumes no responsibility and makes no warranty
to the end use of the data hereby presented.

SBA Award of Excellence 1994. Certified by AR, KS. OK & Accredited by A2LA

Dallas - Sen Antonio

Page 1

Houston -




CERTIFICATE OF ANALYSIS SUMMARY 1
K.E.l. Consultants, Inc.
Project Name: TNMPL Monument
Project ID: 610057-02-18
E Project Manager: Ann Baker Date Received in Lab: Mar 11, 1997 10:30 by RT
Project Location: Site 18 Date Report Faxed: Mar 27, 1997
xeNco contact: Carlos Castro/Edward Yonemoto
LabiD: | 170588-001 | 170588-002 | 170588-003 | 170588-004
Analysis Requested Field ID: B18-1 B18-1 B18-1 B18-1
Depth: 1-2' 5-6' 1415 34-35'
Dibromomethane <0.025
1,2-Dichlorobenzene <0.025
1,3-Dichiorobenzene <0.025
1,4-Dichlorobenzene < 0.025
Dichlorodifluoromethane <0.025
1,1-Dichloroethane <0.025
1,2-Dichloroethane <0.025
1,1-Dichloroethene <0.025
cis-1,2-Dichloroethene <0.025
trans-1,2-Dichloroethene <0.025
~ 1,2-Dichloropropane <0.025
) 1,3-Dichloropropane <0.025
2,2-Dichloropropane <0.025
1,1-Dichloropropene <0.025
Ethylbenzene <0.025 o
Hexachlorobutadiene < 0.025
Isopropylbenzene <0.025
p-Isopropyitoluene <0.025
Methylene chioride <0.025
Naphthalene . <0.025
n-Propylbenzene <0.025
Styrene <0.025
1,1,1,2-Tetrachloroethane <0.025 }
1,1,2,2-Tetrachloroethane <0.025
Tetrachloroethene < 0.025
Toluene <0.025
1,2,3-Trichlorobenzene <0.025
1,2,4-Trichlorobenzene <0.025
This report summary, and the entire report ;;;;sents, has been made for the exclusive and confidential
use of K.E.l. Consuitants, Inc..
The interpretations and results expressed through this anaiytical report represent the best judgment of
XENCO Laboratories. Xenco Laboratories, however, assumes no responsibility and makes no warranty
to the end use of the data hereby presented.
SBA Award of Exceilence 1994. Certified by AR. KS. OK & Accredited by AZLA Page 5
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CERTIFICATE OF ANALYSIS SUMMARY 1-70588

K.E.l. Consultants, Inc.
Project Name: TNMPL Monument

Project ID: 610057-02-18

Project Manager: Ann Baker Date Received in Lab: Mar 11, 1997 10:30 by RT
Project Location: Site 18 Date Report Faxed: Mar27, 1997
xeNCO contact: Carlos Castro/Edward Yonemoto
LabID: | 170588-001 [ 170588-002 | 170588-003 [ 170588-004
Analysis Requested Field 1D: B18-1 B18-1 B18-1 B18-1
. Depth: 1-2' 5-6' 14-18' 34-35'

1,1,1-Trichloroethane <0.025

1,1,2-Trichloroethane < 0.025

Trichloroethene <0.025

Trichlorofluoromethane <0.025

1,2,3-Trichloropropane ' <0.025

1,2,4-Trimethylbenzene 0.086

1,3,5-Trimethylbenzene 0.043

Vinyl chloride <0.025

o-Xylene < 0.025

m,p-Xylenes 0.029

Bromochloromethane < 0.025

Chlorobenzene < 0.025

MTBE < 0.050

- i L - mg/K
SPLP Semivolatiles by 1312/8270 Date Analyzed Analytical Results  ppm (mg g/Kg)

Mar 21, 1997
Acenaphthene <0.028
Acenaphthylene < 0.028
Anthracene <0.028
Benzo[a]anthracene g <0.028
Benzola]pyrene <0.028 ]
Benzo[b]fluoranthene <(.028
Benzo[ghilperylene <0.028
Benzo[k]fluoranthene <0.028
Butyl benzy! phthalate <0.028
B Carbazole <0.028

4-Chioroaniline < 0.028

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

use of K.E.l Consuitants, Inc..

The interpretations and results expressed through this analytical report represent the best judgment of

XENCO Laboratories. Xenco Laboratories, however, assumes no responsibility and makes no warranty

to the end use of the data hereby presented. J
SBA Award of Excellence 1994. Certfied by AR, KS, OK & Accredited by A2LA

Houston - Dallas - San Antonio
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CERTIFICATE OF ANALYSIS SUMMARY 1
K.E.l. Consultants, Inc.
Project Name: TNMPL Monument
Project ID: 610057-02-18
Project Manager: Ann Baker Date Received in Lab: Mar 11, 1997 10:30 by RT
Project Location: Site 18 Date Report Faxed: Mar27, 1997
» xeNCco contact: Carlos Castro/Edward Yonemoto
Lab/D: | 170588-001 | 170588-002 | 170588-003 | 170588-004
Analysis Requested Field ID: B18-1 B18-1 B18-1 B18-1
Depth: 1-2' 5-6' 14-15' 34-35'

bis [2-Chloroethoxy] methane <0.028

bis [2-Chloroethyl] ether <0.028

bis [2-Chloroisopropyl] ether <0.028

2-Chloronaphthalene < 0.028

2-Chlorophenol » <0.028

4-Chlorophenyl-phenyi ether <0.028

Chrysene <0.028

Dibenzofuran <0.028

Dibenzo(a,h]anthracene <0.028

1,2-Dichlorcbenzene <0.028

1,3-Dichlorobenzene <0.028

1,4-Dichlorobenzene <0.028

3,3-Dichlorobenzidine <0.028

2,4-Dichlorophenol <0.028

Diethy! phthalate <0.028

2,4-Dimethylphenot <0.028

Dimethyl phthalate <0.028

4,6-Dinitro-2-methylphenot < 0.069

2,4-Dinitrophenol < 0.069

2,4-Dinitrotoluene . <0.028

2,6-Dinitrotoluene <0.028

Di-n-octy! phthalate <0.028

bis [2-Ethylhexyl] phthalate <0.028

Fluoranthene <0.028

Fluorene <0.028

Hexachlorobenzene <0.028

Hexachlorobutadiene <0.028

Hexachlorocyclopentadiene <0.028
This report summary, and the entire report it represents, has been made for the exclusive and confidential
use of K.E.l. Consuitants, Inc..
The interpretations and resuits expressed through this analytical report represent the best judgment of nemoto, Ph.D.
XENCO Laboratories. Xenco Laboratories, however, assumes no responsibility and makes no warranty A/QC Manager
to the end use of the data hereby presented.

SBA Award of Excellence 1994. Certified by AR, KS, OK & Accredited by AZLA
Houston - Dallas - San Antonio

Page 4




"CERTIFICATE OF ANALYSIS SUMMARY 1-70588

K.E.l. Consultants, Inc.
Project Name: TNMPL Monument
Project ID: 610057-02-18
Project Manager: Ann Baker Date Received in Lab: Mar 11, 1997 10:30 by RT
Project Location: Site 18 Date Report Faxed: Mar 27, 1997
xeNco contact: Carlos Castro/Edward Yonemoto
LabiD: | 170588-001 | 170588-002 | 170588-003 | 170588-004
Analysis Requested Field ID: B18-1 B18-1 B18-1 B18-1
: Depth: 12 5-6' 1415 34-35

Hexachloroethane <0.028
Indenof1,2,3-cd]pyrene < 0.028
Isophorone <0.028 i
2-Methyinaphthalene <0.028 ;‘
2-Methylphenol | <0.028 |
4-Methylphenol <0.028
Naphthalene <0.028
2-Nitroaniline < 0.069
3-Nitroaniline < 0.069 !
4-Nitroaniline < 0.069
Nitrobenzene <0.028
2-Nitrophenol <0.028
4-Nitrophenol <0.028
N-Nitroso-di-n-propylamine <0.028
N-Nitrosodiphenylamine <0.028
Pentachlorophenot < 0.069
Phenanthrene <0.028
Phenol : <0.028
Pyrene <0.028
Pyridine . <0.028 ‘
1,2,4-Trichlorobenzene < 0.028 |
2,4,5-Trichlorophenol < 0.069
2,4 6-Trichlorophenol o <0.028
4-Bromophenyl-phenylether <0.028
4-Chloro-3-Methylphenol " <0.028
Di-n-butyi phthalate 0.033

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

use of K.E.l. Consultants, Inc..

The interpretations and results expressed through this analytical report represent the best judgment of

XENCO Laboratories. Xenco Laboratories, however, assumes no responsibility and makes no warranty

to the end use of the data hereby presented.

SBA Award of Excellence 1934. Certified by AR, KS. OK & Accredited by A2LA
Houston - Dallas - Son Antonio
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CERTIFICATE OF ANALYSIS SUMMARY 1-70588

K.E.l. Consuitants, Inc.
Project Name: TNMPL Monument
Project ID: 610057-02-18
Project Manager: Ann Baker Date Received in Lab: Mar 11, 1997 10:30 by RT
Project Location: Site 18 Date Report Faxed: Mar 27, 1997

XeNCO contact: Carlos Castro/Edward Yonemoto

Lab!D: | 170588-001 | 170588-002 | 170588-003 | 170588-004
Analysis Requested Field ID: B18-1 B18-1 B18-1 B18-1
Depth: 1-2' 5-¢' 14-15' 34-35'
- lytical Results m (mg/L - mg/K
TPH Analyzed by EPA 418.1 Date Analyzed - Analytic ppm (mg/L - mg/Kg)
Mar 13,1997 [Mar 13,1997 [Mar 13,1997 |Mar 13, 1997
Total Petroleum Hydrocarbons 13500 31500 10900 929
- i m (mg/L - mg/K
SPLP TPH by 1312/418.1 _ Date Analyzed Analytical Results ~ ppm (mg a/Kg)
Mar 25, 1997
Total Petroleum Hydrocarbons 1.9

This report summary, and the entire report it represents, has been made for the exclusive and confidential
use of K.E.L Consultants, Inc..

The interpretations and results expressed through this analytical report represent the best judgment of

XENCO Laboratories. Xenco L.aboratories, however, assumes no responsibility and makes no warranty
to the end use of the data hereby presented.

SBA Award orf exceflence 1994. Cenfied by AR, KS, OK & Accrecited by AZLA Page 6
Houston - Dallas - Sen Antonio 9




SR T Find:t

Coritrol for Batch : 17A29A79

S AL

Certificate Of Quality

SW- 846 5030/8020 BTEX

Date Validated: Mar 13, 1997 15:30 Analyst: IF
Date Analyzed: Mar 12, 1997 09:55 Matrix: Solid
QA/QC Manager: Edward H. Yonemoto, Ph.D.
BLANK SPIKE ANALYSIS
(A] [B] [C] (0] (E] [F] {G] |
Blank Blank Spike Blank Method Qc LIMITS ;
Parameter Result Result Spike Detection | Blank Spike Recovery Qualifier ;
Amount Limit Recovery Range |
ppm ppm ppm ppm % %
ﬁ Benzene <0.0010 0.0808 0.1000 0.0010 80.8 65-135
Toluene - <0.0010 0.0866 0.1000 0.0010 86.6 65-135
Ethylbenzene <0.0010 0.0806 0.1000 0.0010 80.6 65-135
m,p-Xylenes <0.0020 0.1730 0.2000 0.0020 86.5 65-135
o-Xylene <0.0010 0.0886 0.1000 0.0010 88.6 65-135

Blank Spike Recovery [E] = 100*(B-A)/(C)

N.C. = Not calculated, data below detection limit

N.D. = Beiow detection {imit

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

Edwalt == : .
QC Manager

Page 1

Houston - Dallas  Zan Patcnio
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Certificate Of Quality Control for Batch - 17A07B76

Date Validated: Mar 14, 1997 10:15
Date Analyzed: Mar 13, 1997 17:26
QA/QC Manager: Edward H. Yonemoto, Ph.D.

Analyst: CG
Matrix: Solid

EPA 4i8.1 Total Petroleum Hydrocarbons

'MATRIX DUPLICATE ANALYSIS
LA] ib] (9] 9] (] [F]
@.C. Sample D )
-583 001 Sample Duplicate Method Qc LIMITS
170 " Result Resuit Detection Relative | Relative Qualifier
Limit Difference |Difference
Parameter
ppm ppm ppm % %
Total Petroleum Hydrocarbons <7.50 <7.50 7.50 N.C 30.0

Relative Difference [D] = 200*(B-A)/(B+A)

N.C. = Not calculated, data beiow detection limit

N.D. = Below detection limit

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

1




 Certificate Of Quality Control for Batch :

EPA 418.]1 Teotal Petroleum Hydrocarbons

Date Validated: Mar 14, 1997 10:15 Analyst: CG
Date Analyzed: Mar 13, 1997 17:28 Matrix: Solid
QA/QC Manager: Edward H. Yonemoto, Ph.D.
BLANK SPIKE ANALYSIS
[A] [(=)] (€] [D] [E] {F iG]
Blank Blank Spike Blank Method Qc LIMITS |
. N . -gn |
Parameter Result Result Spike Detection | Blank Spike Recovery Qualifier !
Amount Limit Recovery Range
ppm ppm ppm ppm % %
Total Petroleum Hydrocarbons - <7.50 201 202 7.50 99.5 65-135

Blank Spike Recovery [E] = 100*(B-A)/(C)

N.C. = Not calculated, data below detection limit

N.D. = Below detection limit

Ali resuits are based on MDL and validated for QC purposes only

emoto, Ph.D.
QC Manager

Page 1

Houston - Dallas - San Antonio
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AGRA EARTH & ENVIRONMENTAL, INC.

12758 Cimarron Path, Suite 128 Tele: 210-699-6595
San Antonio, Texas 78249 Fax: 210-699-6597

REPORT OF ORGANIC CONTENT

CLIENT: Xenco Laboratories PROJECT NO: 6-729-0257
5309 Wurzbach, Suite 104 REPORT NO: T-0991
San Antonio, TX 78238 AUTHORIZATION: Client
Attn: Carlos A. Castro, Ph.D REPORT DATE: 4/01/97

PROJECT: Xenco Miscellaneous Testing

SERVICES: Tested for Organic content.

PROJECT DATA

CONTRACTOR: N/A DATE SAMPLED: N/A
TEST FOR: N/A SAMPLED BY: Client
MATERIAL: See Below SAMPLE LOCATION: See Below

METHOD OF TEST: ASTM D2974

REPORT OF TESTS

Brown Sand B18-2, 8-9' 3.5 0.2

LS

Michael Jengifigs, S.E.T,/

Our letters and reports are for the exclusive use of the client to whom they are addressed and shail not be reproduced except in full without
the approval of the testing laboratory. The use of our name must receive our written approval. Our letters and reports apply only to the

sample tested and/or inspected, and are not indicative of the quantities of apparently identical or simifar products.




Certificate Of Quality Control for Batch ;

17A25A93

Date Validated: Mar 21, 1997 09:00

SW- 846 5030/302¢0 BTEX
Analyst: CB

Date Analyzed: Mar 20, 1997 20:16 Matrix: Solid
QA/QC Manager: Edward H. Yonemoto, Ph.D.
BLANK SPIKE ANALYSIS
(A] ()] ] [P] [E] (F1 (<]
} Blank Blank Spike Blank Method QcC LIMITS
Parameter Result Result Spike Detection | Blank Spike Recovery Qualifier
Amount Limit Recovery Range
@ ppm ppm ppm ppm % %
Benzene < 0.0010 0.1130 0.1000 0.0010 113.0 65-135
Toluene < 0.0010 0.1110 0.1000 0.0010 111.0 65-135
Ethylbenzene < 0.0010 0.1100 0.1000 0.0010 110.0 65-135
m,p-Xylenes < 0.0020 0.2270 0.2000 0.0020 113.5 65-135
o-Xyiene < 0.0010 0.1090 0.1000 0.0010 109.0 65-135
Blank Spike Recovery [E] = 100*(B-A)/(C)
: N.C. = Not calculated, data below detection limit
ﬂ N.D. = Below detection limit
All results are based on MDL and validated for QC purposes only
Houston - Dallas - San Antonio Page 1
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 Certificate Of Quality Control for Batch : 17430802

Date Validated: Mar 21, 1997 12:00
Date Analyzed: Mar 20, 1997 15:41
QA/QC Manager: Edward H. Yonemoto, Ph.D.

EPA 418.1 Total Petroleum Hydrocarbons

Analyst: HL
Matrix: Solid

- BLANK SPIKE ANALYSIS
{A] (B] IC] [D] [E] (F [G]
v Blank Blank Spike Blank Method Qc LIMITS
Para metér Result Resuit Spike Detection | Blank Spike Recovery Qualifier
Amount Limit Recovery Range
ppm ppm ppm ppm % %
Total Petroleum Hydrocarbons <7.50 189 198 7.50 95.6 65-135
Blank Spike Recovery [E] = 100*(B-A)/(C)
N.C. = Not caiculated, data below detection limit
N.D. = Below detection limit
All resuits are based on MDL and validated for QC purposes only
Houston - Dallas - San Antonio Page 1
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CERTIFICATE OF ANALYSIS SUMMARY 1-71050 :

K.E.I. Consultants, Inc.
Project Name: Monument

Project ID: 610057 Site #18
Project Manager; Ann Baker Date Received in Lab: May 6. 1997 10:00 by RT

Project Location: Site #18 Date Report Faxed: May 22 1997

xeNcO contact: Carlos Castro/Edward Yonemoto

Lab/D- | 171050-001 ] 171050-002
Analysis Requested Fieid ID: MW-2 MW-3
Depth:
Metals (ICP) Analyzed by EPA 6010 Date Analyzed - Analytical Results ~ ppm (mg/L - mg/Kg)
May 13,1987 | May 13, 1997
Aluminum 2.67 48.6
Arsenic <005|  <005]|
Barium 0.30 333
Beryllium <0.005|  <0.005
Cadmium <001]  <0.01
Calcium 1000| 3600
Chromium <005/ <005 ’
~ Cobalt <0.10/  <o0.10] ‘ ’
~ lron oes| 267
 Lead ) <0.05|  <0.05 - o
' WMa‘gnesium 627 1070
Manganese <020 o081 ‘ -
Molybdenum <020 <020 o
Potassium ) 363 634 o
 Siver ) <002  <oo02| - ’ o
~ Sodium - 2150 2390 | -
CTin | o2s| 102y | B ) -
 Vanadium R -~ <oo0s| o35 | ’ o
T Zine ) <025 <025 | I
Nickel S <0.10 <0.10 T
Copper - - <0.25 <0.2 S
-~ Boron T 0.57 0.70 - -
Silicon 26.0 8.24
Strontium 16.0 16.0

This report summary, and the entire report it represents, has been made for the exclusive and confidentiai

use of K.E.l. Consultants, inc..

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

SBA Award or Exceilence 1994. Certitied by AR, KS, OK & Accredited by AZ2LA

Houston - Dallas - San Antonio
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CERTIFICATE OF ANALYSIS SUMMARY 1-71050 -

K.E.l. Consultants, Inc.
Project Name: Monument
Project1D: 610057 Site #18
Project Manager: Ann Baker Date Received in Lab: May 6, 1997 10:00 by RT
Project Location: Site #18 Date Report Faxed: May 22. 1997
xeNcoO contact: Carlos Castro/Edward Yonemoto

Leb D, | 171050-001 | 171050-002
Analysis Requested Fielg D: | MW-2 MW-3

Capth:

Date Analyzed - Analytical Results ~ ppm (mg/L - mg/Kg)

Mercury, Tot Analyzed by EPA 7470

May 12,1597 | May 12, 1997 j

Mercury <0.0010| <0.0010 ]
BTEX Analyzed by EPA 8020 Date Analyzed - Analytical Results ~ ppm (mg/L - mg/Kg)
May ©.1897 |May 9, 1997
Benzene 0.010 0.006
Toluene < 0.001 < 0.001
Ethylbenzene 0.060 <0.001
~ m,p-Xylenes 0022 <0002
oﬂ-Xerrne < 0.001  <0.001

Total BTEX ' 0092l Tooosl

Date Analyzed Analytical Resuits ppm (mg/L - mg/Kg)

PAH Analyzed by EPA 8100

May 15. 1997

Acenaphthene < 0.002
Acenaphthylene ' ' <0.002 o 7
Anthracene ' | <0002 R )
 Benzo(a)anthracene | <0.002 o
Benyzd(a)pyrene o ' < 0.002 B
 Benzo(b)fluoranthene <0002 | 0 ) ‘
- Benzo(gh.)perylene © <0.002 N
 Benzo(k)fluoranthene | <o0.002| o 7 o
"~ Chrysene o <0.002| I N
"~ Dibenzo(ae)pyrere | <0002 a I
- Dibenzo(a,hjanthracene - 7 <0.002 ) I
Dibenz(a j)acridine <0002 I
Fluoranthene T <0002 o

Fluorene < 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 resuits expressed through this analytical report represent the best judgment of

XENCO Laboratories. Xenco Laboratories, however, assumes no responsibility and makes no warranty
to the end use of the data hereby presented.
SBA Award of Excellence 1994. Certified by AR, KS, OK & Accredited by AZLA

Houston - Dallas - San Antonio

Page 2




CERTIFICATE

OF ANALYSIS

Project ID:
Project Manager:
Project Location:

610057 Site #18
Ann Baker
Site #18

K.E.l. Consultants, Inc.
Project Name: Monument

Date Received in Lab: May 6, 1887

10:00 by RT

Date Report Faxed: May 22, 1697
xeNco contact: Carlos CastrorEdward Yonemoto

<0.002

Lab/D 1171050-001 | 171050-002 ‘
Analysis Requested Figld 1D: MW-2 MW-3
Depth:
Indeno(1.2.3-cd)pyrene <0.002
3-Methyicholanthrene < 0.002
>Nap'h'thaleine < 0.002
Phenanthrene < 0.002
P')VIrene ' <0.002
" Dibenz(a,h)acridine <0.002
Benio(j)ﬂuoranthene < 0.002
7H-Dibenzo(c.g)carbazole <0.002
~ Dibenzo(a,h)pyrene <0.002|
”Dibéhz?o»(é',vi)pyrener - 7

o 7 - Analytical R It m {mg/L. - mg/K
Bicarbonate Analyzed by SM 4500C02D Date Analyzed nalytical Results  ppm {mg g/Kg)
May 10,1997 | May 10, 1997

Bicarbonate 271 279
o ' - A tical Result m (mg/L - mg/K
Carbonate Analyzed by SM4500C02D Date Analyzed nalytical Results  ppm (mg g/Ka)
May 10,1997 | May 10, 1997
Carbonate <1.0 <1.0
T - Analytical R it m (mg/L - mg/K
TDS Analyzed by EPA 160.1 Date Analyzed nalytical Results  ppm (mg g/Kg)
: May 9,1997 |May 9, 1997
Total Dissolved Solids 16300 17200
e o D - Analytical Results m (malL - mg/K
Anions Analyzed by EPA 300.0 ate Analyzed nay ppm (mg g/Kg)
May 8,1997 |May 8,1897
Sulfate 368 356
Chloride i 757 7680 R -
D lyzed - Analytical Results m (mg/L - mg/K
TIC Mod. Analyzed by Mod. 415.1 ate Analy naly ppm (mg/l. - mg/Kg)
May 14,1997 | May 14,1997 | | |

use of K.E.l. Consuitants, Inc..

to the end use of the data hereby presented.

This report summary, and the entire report it represents, has heen made for the exclusive and confidential

The interpretations and results expressed through this analytical report represent the best judgment of
XENCO Laboratories. Xenco Laboratories, however, assumes no responsibility and makes no warranty

nemoto, Ph.D.
A/QC Manager

SBA Award or Excellence 1994. Certitied by AR, KS, OK & Accredited by A2LA

Houston - Dallas

- San Antonio
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'CERTIFICATE OF ANALYSIS SUMMARY 1-71050 | :

K.E.l. Consultants, Inc.
Project Name: Monument

Project ID: 610057 Site #18

Project Manager: Ann Baker Date Received in Lab: May 6, 1247 10:00 by RT
Project Location: Site #183 Date Report Faxed: May 22 1¢e7
XeNco contact: Carlos Castro/Edward Yonemoto
2.0 | 171050-001 | 171050-002 | | ‘
Analysis Requested Zisd D MW-2 MW-3 !
Depth: ’ ‘
Total Inorganic Carbon 46.7 448 { ! {

This report summary, and the entire report it represents, has been made for the exclusive and confidential
use of K.E.l Consultants, Inc..

The interpretations and resuits expressed through this analytical report represent the best judgment of
XENCO Laboratories. Xenco Laboratories, however, assumes no responsibility and makes no warranty
to the end use of the data hereby presented.

SBA Awara of Exceilence 1994. Centitied by AR, KS, OK & Accredited by A2LA

Houston - Dallas - Sen Antonio

Page 4




Certlfncate Of Quallty Control for Batch : 17A18C05 i

EPA 6010 Metals by ICP
Date Validated: May 15, 1897 09:00 Analyst: SA
Date Analyzed: May 13, 1997 11:30 ‘ Matrix: Liquid
QA/QC Manager: Edward H. Yonemoto, Ph.D.
BLANK SPIKE ANALYSIS
[A] (B [C] [D] [E] [F] [G]
Blank Blank Spike Blank Method Qc LIMITS
Parameter Result Result Spike Detection | Blank Spike Recovery Qualifier
Amount Limit Recovery Range
mg/L mg/L mg/L mg/L % %
| Atuminum <0.01 0.72 1.00 0.01 72.0 70-125
Arsenic < 0.050 0.869 1.000 0.050 86.9 70-125
Barium <0.002 - 0.429 0.500 0.002 85.8 70-125
Beryllium < 0.0050 0.1808 0.2000 0.0050 90.4 70-125
Boron <Q.03 1.20 1.56 0.03 76.9 70-125
Cadmium <0.010 0.162 0.260 0.010 81.0 70-125
Calcium <0.01 1.82 2.00 0.01] 91.0 70-125
Chrcmium <0.013 0.433 0.500 0.013 86.6 70-125
Cobait < 0.003 0.423 0.500 0.003 8456 70-125
Copper <0.008 0.443 0.500 0.008 88.6 70-125
Iron < 0.0086 0.814 1.000 0.006 81.4 70-125
Lead <0.03 0.85 1.00 0.03 85.0 70-125
Magnesium <0.01 1.79 2.00 0.01 89.5 70-125
4 Nickel <0.03 0.46 0.50 0.03 92.0 70-125
Potassium < 0.0250 2.1275 2.0000 0.0250 106.4 70-125
é Silver <0.010 0.334 0.400 0.010 83.5 70-125
Sodium < 0.0250 1.8363 2.0000 0.0250 91.8 70-125
& trontium <0.025 1.171 1.560 0.025 75.1 70-125
Vanadium <0.00 0.44 0.50 0.00 88.0 70-125
Zinc <0.008 0.431 0.500 0.008 86.2 70-125

Blank Spike Recovery [E] = 100*(B-A)/(C)

—N.C. = Not calculated, data below detection limit
.D. = Beiow detection limit ¢ v
%Al results are based on MDL and validated for QC purposes only

dward H. Yonemoto, P(J«b.
A/QC Manager

Page 1

Houston - Dailas - San Antonto




Certificate Of Quality Control for Batch :

17A18C05

EPA 6010 Metals by ICP

Date Validated: May 15, 1997 09:00
Date Analyzed: May 13, 1997 19:46

QA/QC Manager: Edward H. Yonemoto, Ph.D.

Analyst: SA

Matrix: Liquid

Relative Difference (D] = 2007(B-A)/(B+A)
N.C. = Not caiculated, data below detection limit
N.D. = Below detection limit

(A) Variability in duplicate measurement attributed to sample non-homogeneity.

1§ he

MATRIX DUPLICATE ANALYSIS
1A] i8] (€l |8 1&] ir]
@.C. Sample ID Sample Duplicate | Method ac LIMITS
171051- 001 Result Resulit Detection Relative | Relative | Qualifier
Limit Difference |Difference
Parameter
mg/L mg/L mg/L % % !
E Aluminum 21.16 16.94 0.01 22.2 250 ‘\‘
Arsenic < 0.050 < 0.050 0.050 N.C 25.0 |
Barium 0.746 0.766 0.002 2.6 250 ‘
Beryllium <0.0050 < 0.0050 0.0050 N.C 25.0 i
Boron 0.148 0.139 0.025 6.3 25.0 |
Cadmium <0.010 <0.010 0.010 N.C 250 |
Calcium 1170 1110 0.01 53 25.0
Chromium 0.039 0.039 0.013 0.0 25.0
Cobalt 0.011 0.013 0.003 16.7 25.0
Copper 0.014 0.014 0.008 0.0 25.0
Iron 13.43 13.26 0.01 1.3 25.0
Lead <0.025 <0.025 0.025 N.C 25.0
Magnesium 39.95 37.77 0.01 5.6 25.0
Manganese 0.291 0.300 0.006 3.0 25.0
Molybdenum < 0.025 < 0.025 0.025 N.C 25.0
Nickel <0.025 0.157 0.025 N.C 25.0
Potassium 7.841 7.730 0.025 1.4 25.0
Silicon 24.49 16.18 0.03 40.9 25.0 A
Silver <(0.010 <0.010 0.010 N.C 25.0

dward H. Yonemoto, R#D.

Ali results are based on MDL and validated for QC purposes only
/QC Manager

Page 1




Certificate Of Quahty Control for Batch 17A1 8C05 :

EPA 60I0 Metals by ICP

Date Validated: May 15, 1997 09:00 Analyst: SA
Date Analyzed: May 13, 1997 19:46 Matrix: Liquid
QA/QC Manager: Egward H. Yonemoto, Ph.D.
MATRIX DUPLICATE ANALYSIS
1Al (8] (%] [13)) LE] LF]
@.C. Sample ID
Sample Duplicate Method QcC LIMITS
171051- 001 Resuit Result Detection Relative | Relative Qualifier
Limit Difference |Difference
Parameter
mg/L mg/L mg/L. % %
Sodium 80.69 76.85 0.03 4.¢ 25.0
Strontium 2.164 2.036 0.025 6.1 25.0
Tin 5.533 5.160 0.025 7.0 25.0
Vanadium 0.054 0.058 0.003 71 25.0
Zinc 0.090 0.087 0.008 3.4 25.0

(A) Variability in duplicate measurement attributed to sample non-homogeneity.
Relative Difference {D] = 200*(B-A)/(B+A)
N.C. = Not caiculated, data below detection limit

N.D. = Below detection limit (
All results are based on MDL and validated for QC purposes only Edward H. Yonemoto
QA/QC Manager
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Certlflcate Of Quahty Control for Batch 17A05825 .

SWB46- 7470 Total Mercury

Date Validated: May 15, 1997 14:15 Analyst: EZ

Date Analyzed: May 12, 1997 12:55

QA/QC Manager: Edward H. Yonemoto, Ph.D.

Matrix: Liquid

BLANK SPIKE ANALYSIS
[A] (B] (C] () [E] {Fi (G
Blank Blank Spike Blank Method Qc LIMITS
Parameter Resuit Result Spike Detection | Blank Spike Recovery Qualifier
Amount Limit Recovery Range

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

Mercury <0.0010 0.0022 0.0025 0.0010 88.0 70-125
®Blank Spike Recovery [E] = 100%(B-A)/(C)
N.C. = Not calculated, data below detection limit
D. = Below detection limit
If resuits are based on MDL and validated for QC purposes only
ard H. YonemotG/Ph D.
A/QC Manager
Houston - Dallas - San Antenio Page 1




SW- 846 5030/8020 BTEX

Houston - Dalics -

San RAntonio

Date Validated: May 12, 1997 14:50 Analyst: IF
Date Analyzed: May 9, 1997 10:17 Matrix: Liquid
QAJQC Manager: Edward H. Yonemoto, Ph.D.
- BLANK SPIKE ANALYSIS "
{A} {8l {C] )] [E] ] (G]
Blank Blank Spike Blank Method Qc LIMITS
Parameter Result Result Spike Detection | Blank Spike Recovery Qualifier
@ Amount Limit Recovery Range
ppm ppm ppm ppm % % L
Benzene <0.0010 0.1130 0.1000 0.0010 113.0 65-135
Toluene <0.0010 0.1160 0.1000 0.0010 116.0 65-135
Ethylbenzene <0.0010 0.1170 0.1000 0.0010 117.0 65-135
m,p-Xylenes < 0.0020 0.2410 0.2000 0.0020 120.5 65-135
o-Xylene <0.0010 0.1150 0.1000 0.0010 115.0 65-135
 plank Spike Recovery [E] = 100%(B-A)/(C)
N.C. = Not calculated, data below detection limit
f%) N.D. = Below detection limit
. All resuits are based on MDL and validated for QC purposes only
Page 1
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Certificate Of Quality Control for Batch :

17A20A24

SM45300CO2D Carbomnate

Date Validated: May 14, 1997 15:30 Analyst: CG
Date Analyzed: May 10, 1997 09:20 Matrix: Liquid
QA/QC Manager: Edward H. Yonemoto, Ph.D.

MATRIX DUPLICATE ANALYSIS

tA] 1B] IC] (9] (3] LF]
@.C. Sample ID
171047~ 001 Sample Duplicate Method QC LIMITS
- Result Result Detection Relative | Relative | Qualifier

Limit Difference |Difference

Parameter
ppm ppm ppm % %

<1.00 <1.00 1.00 N.C 25.0

Carbonate

Reiative Difference (D] = 200*(B-A)/(B+A)

N.C. = Not caiculated. data below detection limit

N.D. = Below detection limit

All resuits are based on MDL and validated for QC purposes only

Page 1




Certificate Of Quality Control for Batch :

17A20A22

Date Validated: May 14, 1997 15:30
Date Analyzed: may 10, 1997 09:20
QA/QC Manager: Edward H. Yonemoto, Ph.D.

SM 4500C02D Bicarhonate

Analyst: CG
Matrix: Liquid

_MATRIX DUPLICATE ANALYSIS
1Al 1B] | (] o) 13 |G|
Q.C. Sampie ID ]
171047- 001 Sample Duplicate Method QC LIMITS
- Result Resuit Detection Relative | Relative Qualifier
Limit Difference |Difference
Parameter
mg/L mg/L mg/L % %
Bicarbonate _ 127 127 0.5 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 resuits are based on MDL and validated for QC purposes only

= e
Sisnémoto, Ph.D.
ATQC Manager

Page




Certificate Of Quality Control for Batch :

17A19A95

EPA 160.1 Total Dissolved Solids

Date Validated: May 9, 1997 13:45
Date Analyzed: May 9, 1997 09:40
QA/QC Manager: Edward H. Yonemoto, Ph.D.

Analyst: CG
Matrix: Liquid

MATRIX DUPLICATE ANALYSIS
[A] G (9] (O] 3] IFi
@.C. Sample ID '
171046- 001 Sample Duplicate Method QcC LIMITS
- Result Result Detection Relative Reiative Qualifier
Limit Difference |Difference
Parameter
mg/L mg/L mg/L % %
Total Dissolved Solids 526 504 4.0 4.3 25.0

Relative Difference [D] = 200*(B-A)/(B+A)

N.C. = Not calcuiated. data below detection limit

N.D. = Below detection iimit

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

=QJA/QC Manager




Certificate Of Quality Control for Batch :

17A10A40

EPA 300.0 Amnions by lon Chromatography

Date Validated: May 9, 1997 12:00
Date Analyzed: May 8, 1997 12:55
QA/QC Manager: Edward H. Yonemoto, Ph.D.

Analyst: JS

Matrix: Liquid

- MATRIX DUPLICATE ANALYSIS

1Al )] (%] (9] iE] IFi
®.C. Sample ID
Sample Duplicate Method QC LIMITS
171046- 001 Result Resuit Detection Relative | Relative Qualifier
Limit Difference |Difference
Parameter
mg/L mg/L mg/L % %

Chloride 72.400 75.900 0.050 4.7 20.0
Sulfate 59.60 62.30 0.10 4.4 20.0

Relative Difference [D] = 200*(B-A)/(B+A)

N.C. = Not calculated, data below detection fimit

N.D. = Below detection limit

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

Edwar:

emoto, Ph.D.

‘QMQ/C Manager

Page
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Certificate

Control for Batch :

17Z299A23

Date Validated: May 19, 1997 09:00
Date Analyzed: May 14, 1997 09:22

QA/QC Manager: Edward H. Yonemoto, Ph.D.

MOD. 415.1 Teotal Inorganie Carboemn

Analyst: IF
Matrix: Liquid

N

B

BLANK SPIKE ANALYSIS
{A] (8] [C] [D] [E] (FI [G]
Blank Blank Spike Blank Method QcC LIMITS
parameter Resuit Resuit Spike Detection | Blank Spike Recovery Qualifier
Amount Limit Recovery Range
ppm ppm ppm ppm % %
Total Inorganic Carbon <1.0 20.6 20.0 1.0 103.0 70-120
lank Spike Recovery [E] = 1007(B-A)/(C)
.C. = Not calculated, data below detection limit
.D. = Below detection limit
It resuits are based on MDL and validated for QC purposes only
QAAIC Manager
Houston - Dalles - San Antonio Page 1
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