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PURPOSE AND SCOPE

The purpose of the subsurface investigation was to delineate the vertical and horizontal
extent of hydrocarbon impact by installing 2 additional monitoring wells at the site. Previous
activities at the site consisted of advancing soil borings B18-1 through B18-4, B18-A
through B18-C, and installing monitoring wells MW18-1 through MW18-6. The reports for
those investigations were dated September 9, 1997 and March 26, 1998. Locations of
monitoring wells are shown on FIG. 1.

SOIL INVESTIGATION

The subsurface investigation consisted of drilling 2 monitoring wells designated MW18-7
and MW18-8. The wells were drilled to an approximate depth of 40 to 41 feet below the
ground surface (bgs). Soil samples were collected at selected intervals from the ground
surface to the bottom of the 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 4-inch perforated PVC and blank riser was placed in the open hole of
monitoring well MW18-7 and MW18-8.

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, 3 soil types were encountered. @A general description,
approximate thickness, and head-space sample results for each soil type are as follows:

Soil Type |

This soil type consisted of tan to brown sand encountered at the surface of each monitoring
well. The observed thickness of this soil type was 4 feet. The sand was silty, fine-grained,
contained some caliche gravel and was dry. Head-space readings from samples of this soil
type varied from below instrument detection limits (ND) to 2 ppm.

Soil Type Il

This soil type consisted of tan to gray sand and was encountered below Soil Type | at both
well locations. The sand was clayey, contained calcareous nodules, and was dry. The
observed thickness of this soil type was 11 feet. Head-space readings from samples of this
soil type ranged from ND to 5 ppm.

Soil Type IlI

This soil type consisted of tan to gray sand and was encountered below Soil Type Il at both
well locations. The sand contained calcareous nodules and was slightly moist to moist.
The observed thickness of this soil type ranged from approximately 25 to 26 feet. Head-
space readings from samples of this soil type ranged from ND to 62 ppm.

Logs indicating the subsurface soil profile, depths at which soil samples were obtained,
head-space results, and laboratory results are presented on FIGs. 2 and 3.
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ANALYTICAL RESULTS

Three soil samples were selected from both monitoring wells based on the following criteria:
o the sample collected at the ground surface

o the sample collected with the highest PID reading

« the sample collected at ground water level measured during drilling

Soil samples were selected for the following analytical testing:

e Six samples from the soil borings were tested for benzene, toluene, ethylbenzene, and
xylenes (BTEX) and total petroleum hydrocarbons (TPH).

¢ One soil sample from monitoring well MW18-7 (exhibiting the highest concentration of
TPH by EPA Method 8015 DRO) was also tested for SPLP TPH, SPLP Volatile Organic
Compounds (VOC) and SPLP Semi-Volatile Organic Compounds (SVOC).

« Analytical results for the selected samples indicated the following concentration ranges:

BENZENE ND
BTEX ND to 0.210
TPH 7.0 to 369
SPLP TPH 0.8
SPLP VOC ND to 0.013
SPLP SVOC ND

Soil analytical results are summarized in TABLES | and Il. Soil analytical reports and chain-
of-custody documentation are presented in APPENDIX A. Quality Assurance/Quality
Control Procedures are presented in APPENDIX B.

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 September 1, 1998, ranged from 28.18
to 31.31 feet below ground surface. PSH was observed in monitoring wells MW18-1,
MW18-3 and MW18-4. PSH thickness ranged from a sheen to 2.23 feet. Ground water

measurements are summarized in TABLE lll. A ground water contours map is presented as
FIG. 1.

Monitoring wells without PSH were sampled on August 18, 1998. Each monitoring well was
purged of 3 well volumes of water and ground water samples were collected from the
monitoring well. Purged water collected during the event was stored in steel drums pending
disposal.

Water samples selected for analytical testing consisted of the following:

o Ground water samples collected from MW18-2 and MW18-5 through MW18-8 were
tested for benzene, toluene, ethylbenzene, and xylenes (BTEX).

MW18-7 and M\W18-8 KEI Job No. 610057-2-18
Monument Site No. 18 2 October 29, 1998




o Ground water samples collected from MW18-7 and MW18-8 were tested for polycyclic

aromatic hydrocarbons (PAH), metals, cations and anions, and TDS.
o Analytical results for the selected samples indicated the following concentration ranges:

BENZENE
BTEX

PAH
Barium
Calcium
Magnesium
Manganese
Potassium
Silicon
Sodium
Strontium
Mercury
TDS

ND
ND to 0.014
ND
0.05 and 0.08
1,140 and 1,190
5§31 and 562
0.28 and 0.36
20.3 and 24.8
22.4 and 25.3
2,610 and 2,810
13.5 and 15.8
ND
19,200 and 19,900

Those constituents not listed were ND. Ground water analytical results are summarized in
TABLES IV through VI. Water analytical laboratory reports and chain-of-custody
Quality Assurance/Quality Control

documentation are presented in APPENDIX B.
Procedures are presented in APPENDIX C.
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Approximate Scale: 1"=30"

NOTES:
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GENERAL NOTES

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

--- - Indicates no PSH was detected (TABLE lII).

Method detection or reporting limits:
Soils:

BTEX -
TPH -
SPLP TPH
SPLP VOC
SPLP SVOC

Water:

BTEX
PAH -
Metals
Bicarbonate
Carbonate
TDS -
Anions -

Laboratory test methods:

Soils:

BTEX
TPH -
SPLP TPH
SPLP VOC
SPLP SVOC

Water:

BTEX -
Metals
PAH -
Bicarbonate
Carbonate

TDS -
Anions -
Total Mercury

0.020 to 0.20 mg/kg
5.0 mg/kg

0.7 mg/kg

0.005 to 0.020 mg/kg
0.005 to 0.013 mg/kg

0.001 to 0.008 mg/L
0.002 mg/L

0.01t0 6.3 mg/L
4.0 mg/L

4.0 mg/L

5.0 mg/L

100 to 400 mg/L

EPA Method SW846-8021B
Modified EPA Method 8015DRO
EPA Method 1312/418.1

EPA Method 1312/8260

EPA Method 1312/8270

EPA Method SW846-8021B
EPA ICP Method 6010

EPA Method 8270
SM4500C0O2D
SM4500C02D

EPA Method 160.1

EPA Method 300.0

EPA Method 7470




TABLE'!

SUMMARY OF SOIL RESULTS - BTEX AND TPH
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) | (mgikg) | (mgrkg) | (mgikg) | (malkg) | (mgrkg) | (mgikg)
Mw1s-7 | 07/15/98 | 0-2 ND ND ND ND ND 7.0
Mw18-7 | 07/15/98 | 6-8 ND ND ~ND ND ND 10.5
MW18-7 | 07/15/98 | 28-30 ND 0.10 ND 0.11 0.21 369
Mw18-8 | 07/15/98 | 0-2 ND ND ND ND ND 9.6
MwW18-8 | 07/15/98 | 8-10 ND ND ND ND ND 7.3
Mw18-8 | 07/15/98 | 28-30 ND ND ND ND ND 15.6

p:\tnmpN\610057\site18\assment3\rsubsin3.xis (TABLE I)




TABLE Il

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

CONCENTRATION

CONSTITUENT {mg/l)
Naphthalene 0.012
Toluene 0.006
1,2,4-Trimethylbenzene 0.010
1,3,5-Trimethylbenzene 0.005
m,p-Xylenes 0.013
o-Xylene 0.006
SPLP TPH 0.8

NOTES:

1. Sample MW18-7 (28 to 30 feet) was
obtained on 07/15/98 and analyzed for
SPLP volatiles, semi-volatiles and
TPH concentrations.

2. Those constituents not listed were ND.

p:Mnmpl\§10057\site18\assment3\rsubsin3.xls (TABLE )




TABLE lli

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

GROUND WATER
GROUND | DEPTH TO ELEVATION DEPTHTO|  PSH PSH
MONITORING DATE | ELEVATION| WATER (feet) PSH | ELEVATION | THICKNESS
WELL NO. | MEASURED| (feet) (feet bgs) | MEASURED | CORRECTED| (feet bgs) |  (feet) (feet)
MW18-1 08/28/98 3,556.09 31.50 3524.59 3526.78 29.02 3527.07 2.48
09/01/98 3,556.09 31.31 3524.78 3526.75 29.08 3527.01 2.23
MW18-2 08/18/98 3,557.29 30.50 3526.79 — - — -
09/01/98 3,557.29 30.57 3526.72 — — — —
MW18-3 08/18/98 3,555.94 31.08 3524.86 3526.91 28.75 3527.19 2.33
08/28/98 3,555.94 31.20 3524.74 3526.87 28.78 3527.16 2.42
09/01/98 3,555.94 31.00 3524.94 3526.86 28.82 3527.12 2.18
MW18-4 08/18/98 3,555.35 28.42 3526.93 — 28.42 3526.93 sheen
08/28/98 3,555.35 28.43 3526.92 — 28.43 3526.92 sheen
09/01/98 3,555.35 28.46 3526.89 — 28.46 3526.89 sheen
MW18-5 08/18/98 3,557.62 30.95 3526.67 — — — —
09/01/98 3,557.62 31.06 3526.56 — — — —
MW18-6 08/18/98 3,555.07 28.12 3526.95 — — — —
09/01/98 3,555.07 28.18 3526.89 — — — —
MW18-7 08/18/98 3,556.61 29.59 3527.02 — — — —
09/01/98 3,556.61 29.64 3526.97 — — — —
MW18-8 08/18/98 3,556.86 30.04 3526.82 — — — —
09/01/98 3,556.86 30.17 3526.69 — — — —

P:Mnmpi\610057\site18\assment3\rsubsin3.xis (TABLE Iit)




TABLE IV

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

MONITORING DATE | BENZENE | TOLUENE BEE-:;;YEI;\J-E XYLENES | BTEX
WELLNO. | SAMPLED | (man) (mgll) (mal) (mg/) (mgh)
MW18-2 08/18/98 ND ND 0.006 0.008 0.014
MW18-5 08/18/98 ND ND ND ND ND
MW18-6 08/18/98 ND ND ND ND ND
MW18-7 08/18/98 ND ND 0.001 0.005 0.006
MW18-8 08/18/98 ND ND ND ND ND

p:\tnmpl\810057\site 1 \assment3\rsubsin3.xls (TABLE IV)




TABLE V

SUMMARY OF GROUND WATER RESULTS - METALS AND PAH
TEXAS - NEW MEXICO PIPE LINE COMPANY
MONUMENT SITE NO. 18

LEA COUNTY, NEW MEXICO

SAMPLE LOCATION MwW18-7 Mw18-8
DATE SAMPLED 08/18/98 08/18/98
[[PARAMETER CONCENTRATION (mg/l)
|
[[Barium 0.05 0.08
Boron 0.66 0.70
Calcium 1,140 1,490
Magnesium 531 562
[[Manganese 0.28 0.36
Potassium 20.3 24.8
Silicon 22.4 25.3
Sodium 2,610 2,810
Strontium 13.5 15.8
NOTE:

Those constituents not listed were ND.

p:MnmpN810057\site18\assment3\rsubsin3.xls (TABLE V)




TABLE VI

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

MONITORING | DATE | BICARBONATE [ CARBONATE| TDS |SULFATE| CHLORIDE
WELL NO. | SAMPLED (mgh) (mgl) (mgh) | (mgn) (mgh)
MW18-7 08/18/98 248 ND 19,200 | 1160 11,100
MW18-8 08/18/98 235 ND 19,900 | 1930 22,600

P:MnmpN\610057\site18\assment3\rsubsin3.xls (TABLE VI)




ANALYTICAL REPORT 1-82683

for
K.E.l. Consultants, Inc.
Project Manager: Theresa Nix

Project Name: Monument Site #18

Project id: 610057-2-18

August 17, 1998

XENCO

Laboratories:

HCUSTON - DRUAS - SAN ANTCNIO

11381 Meadowglien Lane Suite L™ Houston, Texas 77082-2647
Phone (281) 539-0682 Fax (231) 532-0685
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11381 Meadowglen Suite L
Houston, Texas 77082-2647
(281) 589-0692 Fax: (281) 589-0695

Houston - Dalles - Sen Antenio - Lenin America

August 17, 1858

Project Manager: Theresa Nix
K.E.i. Consultants, Inc.

5308 Wurzbach Rd. Suite 100
San Antonio, TX 78238

Reference: XENCO Report No.: 1-32683
Project Name: Monument Site #18
ProjectID: 610057-2-18
Project Address: Monument, NM

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 1-82683. All resuits
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 resuits 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. 1-82683
will be filed for 60 days, and after that time they will be properly disposed of without further notice,
unless ctherwise arranged with you. We reserve the right to return to you any unused samples, extracts

or sofutions 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.

Sincerely, (

Recipient of the Prestigious Small Business Administration Award of Excellence in 1994,
Certified and approved by numerous Stcies ana .1gencies.

A Smail Business and Minorit~ Stcius Company that deitvers SERVICE and QUALITY!
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Certificate Of Quality Control for Batch :

18A25C32

l SW- 846 5030/3020 BTEX
Date Validated: Jul 20, 1938 03:00 Analyst: HL
l Date Analyzed: Jui 17, 1998 08:43 Matrix: Soiid
I BLANK SPIKE ANALYSIS
[A] [B] {C] [D] (E] (F] [G]
Blank Blank Spike Blank Qc LIMITS
parameter Resuit Result Spike Detection Blank Spike Recovery Qualifier
Amount Limit Recovery Range
. ppm ppm ppm ppm % %
Benzene < 0.0010 0.1000 0.1000 0.0010 100.0 65-135
Toluene < 0.0010 0.0885 0.1000 0.0010 99.5 65-135
' Ethylbenzene < 0.0010 0.0995 0.1000 0.0010 99.5 65-135
m.p-Xylenes < 0.0020 0.2070 j 0.2000 0.0020 103.5 65-135
. o-Xylene < 0.0010 0.1020 ’ 0.1000 0.0010 102.0 65-135
v
Slank Soike Reccvery {E] = 1007 (B-AY(C)
N.C. = Not caiculatec. data ceiow cetection limit , L
N.D. = 2eiow getecucn fimit =l B
All resuits are casec on MOL 3anc vaiidated for CC ourneses oniy {;{,/ y R etV ﬁ&
£~ Zzdie L. Clemons, Il
. CA/QC Manager
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Certificate Of Quality Control for Batch ;- 18A23D00

| EPAI3I2/3260 SPLP Volariles
Date Validated: Aug 17, 1998 13:00 Analyst: CE
' Date Analyzed: Aug 4, 1998 18:52 Matrix: Solid
. BLANK SPIKE ANALYSIS
{A] {B] [C] [D] {€] [ (Fi ‘ (G}
l Blank Blank Spike Blank Qc ’ LIMITS
parameter Result Resuit Spike Detection | Blank Spike Recovery Qualifier
Amount Limit Recovery Range
l mg/L mg/L " mgiL mg/L % %
Benzene < 0.0010 | 0.0573 ' 0.0500 | 0.0010! 114.6 66-142
l Chiorobenzene < 0.0010 l 0.0542 l 0.0£00 0.0o10 108.4 60-133|
1.1-Dichloroethene < 0.0040 0.0614 1 0.0500 0.0040 122.8 §9-172
Toluene <0.0010 0.0575 ' 0.0500 ‘ 0.0010 115.0, 59-139
. Trichloroethene <0.0030 0.0538 ’ 0.0500 [ 0.0030 107.6[ 62-137
v
Blanx Spike Reccvery [E} = 1007B-2(C,
' N.C. = Not calcuiateq. zata ceiow cetecton nmi
N.C. = Below cetection limu e
All resuits are nasec on MLCL ang vaidates ‘or QC curccsas snly /?// 2 -
l ; Tace . Ciemer's, 0
ZA/CC Manager
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ANALYTICAL REPORT 1-83193

for

K.E.l. Consultants, Inc.

Project Manager: Theresa Nix

Project Name: Monument Site 18

Project Id: 610057-6-18-0

September 4, 1998

| Laboratori

HOUSTON - DALLAS - SAN ANTONIO

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




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

Houston - Dallas - Sen Antonio - Latin America

XENCO

l.dl':olrotqrie;.':_

September 4, 1998

Project Manager: Theresa Nix
K.E.l. Consultants, Inc.

5309 Wurzbach Rd. Suite 100
San Antonio, TX 78238

Reference: XENCO Report No.: 1-83193
Project Name: Monument Site 18
Project ID: 610057-6-18-0
Project Address: Monument, NM

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 1-83193. All results
being reported to you apply only to the samples analyzed, properly identified with a Laboratory 1D 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, uniess 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. 1-83193
will be filed for 60 days, and after that time they will be properly disposed of without further notice,
uniess 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 reguiated 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.

Sincerely,

.‘Clemons, Il
QA/QC Manager
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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[

Con

trol for Batch : 18A18G52

l EPA 6010 Metals by ICP
Date Validated: Sep 2, 1998 13:36 Analyst: CG
l Date Analyzed: Aug 24, 1998 15:29 Matrix: Liquid
BLANK SPIKE ANALYSIS
' 0y [B] (&) o] &) i (6] |
Blank Blank Spike Blank Qc LIMITS i
' Parameter Result Resuit Spike Detection | Blank Spike Recovery Qualifier J
Amount Limit Recovery Range |
mgiL mg/L mg/L mg/L % % |
Aluminum <0.05 0.54 0.50 0.05 108.0 70-125
Arsenic < 0.050 0.511 0.500 0.050 102.2 70-125
Barium < 0.005 0.258 0.250 0.005 103.2 70-125
Beryllium < 0.005 0.103 0.100 0.005 103.0 70-125
Cadmium <0.010 0.111 0.100 0.010 111.0 70-125
Calcium <0.13 1.06 1.00 0.13 106.0 70-125
Chromium < 0.025 0.253 0.250 0.025 101.2 70-125
‘ Cobalt < 0.005 0.259 0.250 0.005 103.6 70-125
Copper < 0.008 0.266 0.250 0.008 106.4 70-125
‘ Iron <0.025 0.540 0.500 0.025 108.0 70-125
Lead < 0.025 0.508 0.500 0.025 101.6 70-125
Magnesium <0.125 1.084 1.000 0.125 108.4 70-125
Manganese < 0.006 0.561 0.500 0.006 112.2 70-125
Nicke! <0.025 0.270 0.250 0.025 108.0 70-125
- Potassium <0.125 1.015 1.000 0.125 101.5 70-125
Selenium < 0.050 0.486 0.500 0.050 97.2 70-125
Silicon < 0.050 0.557 0.500 0.050 111.4 70-125 |
.Silver <0.010 0.263 0.250 0.010 105.2 70-125
| Sodium <0.250 $3.144 4.000 . 0.250 78.6 70-125
Strontium <0.025 0.539 0.500 0.025 107.8 70-125
Vanadium < 0.008 0.248 0.250 0.008 99.2 70-125
ﬁﬂc < 0.008 0.259 0.250 0.008 103.6 70-125
lBlank Spike Recovery [E] = 100"(B-AY/(C)
.C. = Not calculated. data below detection limit
' D. = Below detection fimit Q WJ %;
Il results are based on MDL and validated for QC purposes only f { /
( e L s. I
Manager
. Houlion Toont o Ton Aerone Page 1




i

ertificate Of Quality Control for Batch : 18A18G52

EPA 6010 Metals by ICP

Date Validated: Sep 2, 1998 13:36
Date Analyzed: Aug 24. 1998 15:56

Analyst: CG
Matrix: Liquid

MATRIX DUPLICATE ANALYSIS
(Al B] (9] 1] (E] (3]
0).C. Sample ID
. Sample Duplicate Qc LIMITS
[33193- 004 Resuit Resuit Detection Relative Relative Qualifier
Limit Difference |Difference
Parameter
mg/L mg/L mg/L % %
Aluminum < 0.050 < 0.050 0.050 N.C 25.0
Arsenic < 0.050 < 0.050 0.050 N.C 25.0
Barium 0.052 0.059 0.005 12.6 25.0
Beryllium < 0.005 < 0.005 0.005 N.C 25.0
Boron 0.665 0.682 0.025 2.5 25.0
Cadmium <0.010 < 0.010 0.010 N.C 25.0
Calcium 1140 1170 0.13 2.6 25.0
Chromium < 0.025 < 0.025 0.025 N.C 25.0
Cobait < 0.005 < 0.005 0.005 N.C 25.0
Copper < 0.008 < 0.008 0.008 N.C 25.0
Iron 0.025 < 0.025 0.025 N.C 25.0
Lead <0.025 < 0.025 0.025 N.C 25.0
Magnesium 531 519 0.13 2.3 25.0
Manganese 0.275 0.288 0.006 4.6 25.0
Molybdenum <0.025 <0.025 0.025 N.C 25.0
Nicket -< 0.025 <0.025 0.025 -N.C 250
Potassium 20.31 20.54 0.13 1.1 25.0
Selenium < 0.050 < 0.050 0.050 N.C 25.0
Silicon 22.40 25.22 0.05 11.8 25.0
Relative Difference (D] = 200*(B-A}/(B+A) , -~
N.C. = Not calculated, data below detection limit
N.D. = Below detection limit t - J
All results are based on MDL and vaiidated for QC purposes only Eddie L. C!e s. I
Manager
- Page
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Laboratorics:

Certificate Of Quality Control for Batch :: 18A18G52

:
v

EPA 6010 Metals by ICP

Date Validated: Sep 2, 1998 13:36 Analyst: CG

Date Analyzed: Aug 24, 1998 15:56

Matrix: Liquid

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

MATRIX DUPLICATE ANALYSIS
[A} B] (&3 Wi E) F]
Q.C. Sample ID
18 Sample Duplicate QcC LIMITS
$3193- 004 Resuit Resuit Detection Relative Relative Qualifier
Limit Difference (Difference
Parameter
mg/L mg/L mg/L % %
Silver <0.010 <0.010 0.010 N.C 25.0
Sodium 2610 2560 0.2500 1.9 25.0
Strontium 13.45 13.97 0.03 3.8 25.0
Tin < 0.025 < 0.025 0.025 N.C 25.0
Vanadium 0.014 0.016 0.008 13.3 25.0
Zinc <0.100 <0.100 0.100 N.C 25.0
AN

{ Eddie L/Cldmpdns. Il

g

anager

Page
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laboratories.’

rtificate Of Quality

Contro

el L s e

Ifor Batch -

18A05

S e b gn

D12

SW346- 7470 Total Mereury

Date Validated: Aug 28, 1998 00:11
Date Analyzed: Aug 27, 1998 18:02

Analyst: CG
Matrix: Liquid

—

BLANK SPIKE ANALYSIS —’
I [A] [B] (53] D] (E] (FI [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 % %
Mercury <0.0011 0.0026 0.0028 0.0011 92.491 70-12&
Blank Spike Recovery [E] = 100*(B-A)/(C)
N.C. = Not calculated. data below detection limit
. = Below detection limit C .
results are based on MDL and validated for QC purposes only / { é ]
(  Elbdig L. Clgipehs. Il
-
- QC ager
Hoution Taias hon Saicmn Page 1
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ity Control for Bat
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+ 18A

20B5

3a7 1,700 05 Lok WIS

SM4500C02D Carbonate

Date Validated: Aug 26, 1998 09:55
Date Analyzed: Aug 25, 1998 14:20

Analyst: IF

Matrix: Liquid

MATRIX DUPLICATE ANALYSIS

A B} C D] [€] (F]
Q.C. Sample ID Al [ (e [
Sample Duplicate Qc LIMITS
133193- 004 - .
Resuit Resuit Detection Relative | Relative Qualifier
Limit Difference |Difference
Parameter
mg/L mg/L mag/L % %
Carbonate <4.00 <4.00 4.00 N.C 25.0
Relative Difference [D] = 200*(B-A)/(B+A)
N.C. = Not caiculated. data below detection limit ‘
N.D. = Below detection Iimit . 4%.
All results are based on MDL and validated for QC purposes oniy Eddie L. Clemons, Il
QA/QC Manager
Page

Housten - Dalles -
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SM 4500C02D Bicarbhonate

Date Validated: Aug 26, 1998 09:55
Date Analyzed: Aug 25, 1998 14:20

Analyst: IF

Matrix: Liguid

. MATRIX DUPLICATE ANALYSIS
A 7]
Q.C. Sample ID A el el e =
Sample Duplicate Qc LIMITS
183193- 004
Resuit Resuit Detection Relative | Relative | Qualifier
Limit Difference |Difference
Parameter
mg/L mg/L mg/L % %
Bicarbonate 248 252 4.00 1.6 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 ddie L Clemons. |
QA/QC Manager
Housten - Dallas - San Antonio Page
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“Laboratorics’

EPA 300.0 Anions by Ion Chromategraphy

Date Validated: Aug 28, 1998 08:31
Date Analyzed: Aug 27, 1998 03:11

Analyst: OR

Matrix: Liquid

TAT TET () TeT 3
Q.C. Sample ID
Sample Duplicate Qc LIMITS
183237- 002 Result Resuit Detection | Relative | Relative | Qualifier
Limit Difference | Difference
Parameter
mg/L. mg/L mg/L % %
Nitrate 58.3 58.1 20 0.3 20.0
Sulfate 196 195 2.0 0.5 20.0

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

P

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

Houstcn

- Zafles - Sen Bntenio

Z {ﬁ ; %émons, li )

QA/QC Manager

Page
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Laboratorics

18A

Trtan b

R

EPA 1606.1 Total Dissolved Solids

Date Validated: Aug 24, 1998 10:13
Date Analyzed: Aug 24, 1998 08:25

Analyst: EZ

Matrix: Liquid

MATRIX DUPLICATE ANALYSIS

A B [C] {D (E] [F1
0.C. Sample ID “ tel ]
Sample Duplicate Qc LIMITS
183175- 003 ) -
Resuit Resuit Detection Relative | Relative Qualifier
Limit Difference |Difference
Parameter
mg/L mg/L mg/L % %
Total Dissoived Solids 332 326 5.00 1.8 25.0

Retative 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

Housion - Dailas - San Antonio

S,
QA/QC Manager

Page
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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 driling 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 through the collection of auger cuttings at
discrete intervals during drilling utilizing an air rotary rig. Representative soil samples were
divided into 2 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 photoionization 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 TPH, SPLP VOC, and SPLP SVOC analysis. Soil samples were analyzed
for BTEX and TPH concentrations within 14 days following the collection date.

The soil samples were analyzed in accordance with the following methods:

e BTEX concentrations by EPA Method SW846-8021B '

e TPH concentrations by modified EPA Method 8015DRO

o« SPLP TPH concentrations in accordance with EPA Method SW846-1312/418.1
o SPLP VOC concentrations in accordance with EPA Method SW846-1312/8260
e« SPLP SVOC concentration in accordance with EPA Method SW846-1312/8270

GROUND WATER SAMPLING

Monitoring wells were developed and purged with a clean PVC sampler. The sampler 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, cations and anions, TDS 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:
o« BTEX concentrations in accordance with EPA Method SW846-8021B

+ Metals concentrations in accordance with EPA ICP Method 6010

o PAH concentrations in accordance with EPA Method 8270

« Anions concentrations in accordance with EPA Method 300.0

+ Metals concentrations in accordance with EPA ICP Method 6010

» Total mercury concentrations in accordance with EPA Method 7470

o Bicarbonate concentrations in accordance with SM4500C0O2D

o Carbonate concentrations in accordance with SM4500C0O2D

e TDS concentrations in accordance with EPA Method 160.1

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.
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PURPOSE AND SCOPE

The purpose of the subsurface investigation was to install additional monitoring wells and
soil borings to delineate hydrocarbon impact across the site. Previous activities at the site
consisted of the advancement of soil borings B18-1 through B18-4 and installation of
monitoring wells MW18-1 through MW18-3. The report for that investigation was dated
September 9, 1997.

FIELD INVESTIGATION

SOIL INVESTIGATION

During the subsurface investigation, three monitoring wells (designated MW18-4 through
MW18-6) and three soil borings (designated B18-A, B18-B, and B18-C) were installed
utilizing air rotary technology. Soil samples were collected at selected intervals from the
ground surface to the bottom of the 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 permanent well
consisting of two-inch perforated PVC and blank riser was placed in the open hole of each
boring designated as a permanent monitoring well. 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.

The depth to ground water measured in the monitoring wells on March 4, 1997 ranged from
30.43 to 33.36 feet below the top of PVC casing. Phase-separate hydrocarbon (PSH)
thickness ranged from ND to 2.21 feet. Additional ground water information will be
presented with the monthly and quarterly monitoring conducted at the site.

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. 1.

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, three 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 |

This soil type consisted of tan to brown sand encountered at the surface of all soil boring
and monitoring well locations. The sand was silty, fine-grained with caliche gravel, and was
moist. The observed thickness of this soil type varied from 4 to 26 feet. Head-space
readings from samples of this soil type ranged from below instrument detection limits (ND)
to 499 ppm.

Additional Borings and Wells KEI Job No. 610057
Monument Site No. 18 1 March 26, 1998




Soil Type Il

This soil type consisted of brown to reddish-brown sand and was encountered beneath Soil
Type | at soil boring B18-A and monitoring wells MW18-4 and MW18-5. The sand was silty,
fine-grained, and moist. The observed thicknesses of this soil type varied from
approximately 6 to 24 feet. Head-space readings from samples of this soil type ranged
from ND to 518 ppm.

Soil Type lii

This soil type consisted of a tan sand and was encountered at borings B18-B, B18-C, and
wells MW18-4 and MW18-6. The sand contained calcareous nodules and was slightly
moist to moist. This soil type varied in thickness from approximately 2.5 feet in B18-C to 14
feetin MW18-6. Head-space readings from samples of this soil type varied from ND to 709

ppm.

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. 2 through 6.

ANALYTICAL RESULTS

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

The sample collected from 5 to 7 feet below ground surface

The sample with the highest head-space reading

The sample directly above the ground water level measured at the time of drilling

The sample at the bottom of each boring.

Soil samples selected for analytical testing consisted of the following:

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

o One soil sample from soil boring B18-C (exhibiting the highest concentration of TPH by
EPA Method 8015 DRO) was tested for volatile organic compounds (VOCs), semi-
volatile organic compounds (SVOCs), and SPLP TPH.

o Laboratory results for the selected samples indicated the following concentration

ranges:
BENZENE ND to 1.18
BTEX ND to 75.24
TPH ND to 11,400
n-BUTYLBENZENE 3.8
sec-BUTYLBENZENE 5.8
ETHYLBENZENE 20.0
ISOPROPYLBENZENE 8.0
p-ISOPROPYLTOLUENE 4.3
Additional Borings and Wells KEI Job No. 610057
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NAPHTHALENE

5.8

n-PROPYLBENZENE 10.8
1,2,4-TRIMETHYLBENZENE 25.5
1,3,5-TRIMETHYLBENZENE 10.8

m,p-XYLENES 25.1
SPLP TPH 4.6

VOC and SVOC constituents not listed above were ND.

Soil laboratory results are

summarized in TABLES | and Il. Soil analytical laboratory reports and chain-of-custody

documentation are presented in APPENDIX A.

Additional Borings and Wells
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LEGEND

. Sand (SM), silty, fine-grained with caliche gravel, tan to brown, moist.

l Sand (SM), silty, fine-grained, brown to reddish-brown, moist.

";" Sand (SM), calcareous nodules, tan, slightly moist to moist.

:| Indicates sample interval. Sample was obtained by hydraulically pushing
a split-spoon sampler.

(::) Indicates sample selected for laboratory analysis.
B= Benzene Concentration (mg/kg)

BTEX = Total BTEX 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 below laboratory detection limits.
NOTES:

1. The soil borings were drilled utilizing an air rotary rig on September 11 and 12, 1997.

2. Ground water was not encountered during the field investigation.

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

4. The soil borings were backfilled with a cement/bentonite grout and capped at the surface with concrete,

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

LEGEND AND NOTES FOR BORINGS AND WELLS 610057
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GENERAL NOTES

ND - Indicates constituent was not detected above the method detection limit.
-—-- - Indicates constituent was not analyzed (TABLE ).

Method detection or reporting limits:

BTEX - 0.050 to 0.300 mg/kg
TPH - 9.6 to 206 mg/kg
VOCs - 0.5t0 1.0 mg/kg
SVOCs - 167 to 417 mg/kg

Laboratory test methods:

BTEX - EPA Method SW846-8020

TPH - Modified EPA Method 8015 Diesel Range Organics
VOCs - EPA Method 8260

SvVOC - EPA Method 8270

SPLP TPH - EPA Method 1312/418.1




TABLE |

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

ETHYL- TOTAL SPLP
SAMPLE [SAMPLE| DEPTH |BENZENE|TOLUENE| BENZENE {XYLENES| BTEX TPH TPH
LOCATION { DATE (feet) {(mg/kg) | (mg/kg) [ (ma/kg) | (mg/kg) | (mg/kg) [ (ma/kg)| (mg/kg)

MW18-4 |09/12/97 5-7 ND ND ND ND ND ND —
MW18-4 109/12/97| 8.5-10.5 1.18 2.48 12.95 16.38 32.99 | 5,590 —
MW18-4 | 09/12/97| 20-22 ND ND ND ND ND 5,310 —
MW18-4 [09/12/97| 28-30 ND ND 0.376 0.876 1.252 1,060 -—
MwW18-5 |09/11/97 5-7 ND ND ND 0.111 0.111 ND —
MW18-5 ]09/11/97| 33-34 ND ND ND ND ND ND -—
MW18-6 | 09/12/97 5-7 ND ND ND 0.113 0.113 ND —
MW18-6 | 09/12/97| 28-30 ND ND ND ND ND ND ~—
B18-A 09/11/97 5-7 ND ND ND ND ND ND —
B18-A 09/11/97| 28 -30 ND ND 0.134 0.586 0.720 ND —
B18-B 09/12/97 5-7 ND ND ND ND ND ND —
B18-B 09/12/97{ 15-17 ND 1.96 14.35 32.33 48.64 | 7,760 —-
B18-C 09/12/97 5-7 ND ND ND 0.228 0.228 ND -—
B18-C 09/12/97]110.5-12.5 1.08 3.86 24.95 45.35 75.24 | 11,400 4.6

p:Mtnmpl\610057\site18\assment2\rsubsin2.xis (TABLE I)



TABLEII

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

SAMPLE LOCATION B18-C
DATE SAMPLED 09/12/97
DEPTH 10.5-12.5
PARAMETER CONCENTRATION (mg/kg)
Benzene 0.8
n-Butylbenzene 3.8
sec-Butylbenzene 5.8
Ethylbenzene 20.0*
Isopropylbenzene 8.0
p-Isopropyltoluene 4.3
Naphthalene 5.8
n-Propylbenzene 10.8
1,2,4-Trimethylbenzene 25.5*
1,3,5-Trimethylbenzene 10.8
m,p-Xylenes 25.1
NOTES:

1. * Indicates the result was beyond calibration limits.

2. Those constituents not listed were ND.

p:Mtnmpl610057\site18\assment2\rsubsin2.xls (TABLE )
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“Laboratories -

SW- 3846 3015 M TPH- DRO (Diesel)

Date Validated: Sep 23, 1997 17:05 Analyst: LC
Date Analyzed: Sep 21, 1997 15:12 Matrix: Solid
QA/QC Manager: Edward H. Yonemoto, Ph.D.
AT ] ® [ | o [E] F |
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 ma/kg % %
Total Petroleum Hydrocarbons <10.00 87.65 100 10.00 87.7 65-135

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

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

Housten - Dallas - San Antonio Page 1
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XENCO

Laboratorics

SW- 346 3015 M TPH- DRO (Diesel)

Analyst: LC
Matrix: Solid

Date Validated: Sep 23, 1997 17:10
Date Analyzed: Sep 20, 1997 15:12

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

T

18]

T

[Fl

(2}] (E] [G]
Blank Blank Spike Blank Method Qc LIMITS
Parameter Result Result Spike Detection | Blank Spike Recovery Qualifier
Amount Limit Recovery Range
mg/kg ma/kg ma/kg mg’kg % %
Total Petroleum Hydrocarbons < 10.00 87.65 100 10.00 87.7 65-135
Blank Spike Recovery [E] = 100*(B-A)/(C)
N.C. = Not calculated, data below detection limit
N.D. = Below detection fimit
All resuits are based on MDL and validated for QC purposes only
Edward
QC Manager
Houston - Dallas - San Antonio Page 1
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l ':,I.aborotcﬂcs
' SW- 3846 5030/3020 BTEX
Date Validated: Sep 23, 1997 14:30 Analyst: OR
Date Analyzed: Sep 22, 1997 10:36 Matrix: Solid
' QA/QC Manager: Edward H. Yonemoto, Ph.D.
l LANK SPIKE ANALYSIS
[A] [B] [C] [D] (E] [F] [G]
Blank Blank Spike Blank Method Qc LIMITS
l Parameter Result Resuit Spike Detection | Blank Spike Recovery Qualifier
Amount Limit Recovery Range
l ppm ppm ppm ppm % %
Benzene <0.0010 0.0902 0.1000 0.0010 80.2 65-135
Toluene <0.0010 0.0877 0.1000 0.0010 87.7 65-135
I Ethylbenzene < 0.0010 0.0827 0.1000 0.0010 92.7 685-135
m,p-Xylenes < 0.0020 0.1800 0.2000 0.0020 95.0 65-135
' o-Xylene < 0.0010 0.0878 0.1000 0.0010 87.8 65-135
Blank Spike Recovery (E] = 100*(B-A)/(C)
N.C. = Not calculated, data below detection limit
N.D. = Below detection fimit
All results are based on MDL and validated for QC purposes only
nemoto, Ph.D.
' A/QC Manager
Houston - Dallas - Son Antonio Page 1




XENCO

Llaboratories

Certificate O Qu":‘ali%j}ff_’_cbntfdrf“

Date Validated: Sep 22, 1997 10:05
Date Analyzed: Sep 19, 1997 10:04

SW- 846 5030/3020 BTEX

Analyst: OR
Matrix: Solid

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

. ““ BLANK SPIKEANALYSIS = | |
[A] [8] (s3] )] (E] (F1 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 % %
Benzene < 0.0010 0.0857 0.1000 0.0010 85.7 65-135
Toluene <0.0010 0.0855 0.1000 0.0010 85.5 65-135
Ethylbenzene <0.0010 0.0924 0.1000 0.0010 92.4 65-135
m,p-Xylenes < 0.0020 0.1880 0.2000 0.0020 94.0 65-135
o-Xylene < 0.0010 0.0876 0.1000 0.0010 87.6 65-135
Blank Spike Recovery [E] = 100*(B-A)/(C)
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 - Dalios - San Antonio Page 1
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Laboratarics’

N

Date Validated: Sep 19, 1997 17:15
Date Analyzed: Sep 18, 1997 12:41

SW- 846 5030/3020

BTEX

Analyst: OR
Matrix: Solid

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

'BLANK SPIKE ANALYSIS
[A] [B] ] {D] {E] [F] (G]
Blank Blank Spike Blank Method Qc LIMITS
Parameter Resuit Result Spike Detection | Blank Spike Recovery Qualifier
Amount Limit Recovery Range
ppm ppm pPpm ppm % %
Benzene <(0.0010 0.0896 0.1000 0.0010 89.6 65-135
Toluene < 0.0010 0.0887 0.1000 0.0010 88.7 65-135
Ethytbenzene <0.0010 0.0952 0.1000 0.0010 95.2 65-135
m,p-Xylenes < 0.0020 0.1930 0.2000 0.0020 96.5 65-135
o-Xylene < 0.0010 0.0901 0.1000 0.0010 90.1 65-135
Blank Spike Recovery [E] = 100*(B-A)/(C)
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 - Dallas - San Antonio Page 1
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Ltaboratorics

Date Validated: Sep 27, 1997 11:46
Date Analyzed: Sep 25, 1997 19:26

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

SW846-8270 PAHs by GC-MS (610 List)

Analyst: LC
Matrix: Solid

T

Houston - Dailas - San Antonio

1Al 18] (3] )] €] (]
Blank Blank Spike Blank Method Qc LIMITS
Parameter Result Resuit Spike Detection | Blank Spike Recovery Qualifier
Amount Limit Recovery Range
mg/Kg mg/Kg ma/Kg mg/Kg % Y%

Acenaphthene <0.133 2.373 3.333 0.133 71.2 31-137
4-Chloro-3-Methylphenol <0.253 2.060 3.333 0.253 61.8 26-103
2-Chlorophenol <0.333 2.247 3.333 0.333 67.4 25-102
1,4-Dichlorobenzene <0.280 2.380 3.333 0.280 71.4 28-104
2,4-Dinitrotoluene <0.333 2.387 3.333 0.333 71.6 28-89
N-Nitroso-di-n-propylamine <0.267 2.620 3.333 0.267 78.6 41-126
4-Nitrophenol < 0.267 1.447 3.333 0.267 43.4 11-114
Pentachlorophenol <0.573 2.207 3.333 0.573 66.2 17-109
Phenol <0.247 2.433 3.333 0.247 73.0 26-30
Pyrene <0.133 1.860 3.333 0.133 55.8 35-142
1,2,4-Trichlorobenzene < 0.360 2.380 3.333 0.360 714 38-107

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

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

N.D. = Betow detection limit

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

rgH o
QA/QC Manager
Page 1
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