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EXECUTIVE SUMMARY

This report summarizes the results of subsurface assessment activities conducted at
Monument Site No. 8, 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 collecting
composite samples from the on-site excavation and its associated stockpile and advancing
5 soil borings for the collection of soil samples for laboratory analysis. A sensitive receptor
survey/migration pathway analysis was also conducted.

Results of the assessment included the following:

« Soil analytical results indicated the presence of benzene, toluene, ethylbenzene,
xylenes (BTEX) and total petroleum hydrocarbons (TPH) in native soils at
concentrations identified within the report.

« Ground water was not observed during the assessment.

+» Observed petroleum hydrocarbon impact to soils which will require remediation
extended from the ground surface to approximately 2 to 5 feet below ground surface.

Recommended remediation activities to be conducted pursuant to final site closure include;

+ Excavation and off-site treatment of impacted soils to acceptable residual hydrocarbon
concentrations.
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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. 8, located in Lea County,
New Mexico. Site No. 8 consisted of a localized surface discoloration and an excavation
approximately three feet in diameter with an associated soil stockpile.

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 Qil Conservation
Division OCD in a letter dated August 16, 1996. The general scope of work for the
subsurface assessment included:

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

» Collecting composite samples from the excavation and from the stockpiled soils.

» Soil borings within and in the vicinity of the excavation and the localized surface
discoloration.

SUBSURFACE INVESTIGATION
SENSITIVE RECEPTOR SURVEY/MIGRATION PATHWAY ANALYSIS

Receptor Survey

A sensitive receptor survey/migration pathway analysis was conducted at the site. Potential
receptors identified within a 500-foot radius of the site consisted of an impoundment of
surface drainage water approximately 200 feet southeast of the site. Adjacent properties
consisted predominantly of vacant range land with a compressor station approximately 200
feet to the north and a Texaco Above-Ground Storage Tank (AST) Battery approximately
500 feet to the northwest. No off-site sources potentially contributing to observed
hydrocarbon impact at the site were identified.

A search of State of New Mexico water well registrations indicated one registered water well
within a 1/2-mile radius of the site. A copy of the well registration is presented in
APPENDIX A. An approximate location of the water well is presented on FIG 1.

Migration Pathway Analysis

Potential manmade migration pathways identified during the survey included a TNMPL
crude oil pipeline extending through the center of the site from northwest to southeast; a
pipeline of undetermined ownership located adjacent to the eastern site boundary
extending from north to south; and another pipeline of undetermined ownership located
adjacent to the western site boundary extending northeast to southwest. Approximate
locations of the identified manmade potential migration pathways are presented on FIG 2.

Surface drainage at the site is to the southeast.
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FIELD ACTIVITIES

Soil Borings

On March 6, 1997, Soil Boring B8-1 was advanced utilizing direct-push hydraulic sampling
methods. Sampler refusal was encountered at a depth of 2 feet below ground surface
(bgs). On April 8, 1997, Soil Borings B8-1 through B8-5 were advanced utilizing air rotary
drilling techniques. Each of the soil borings was advanced to a depth of approximately 12
feet bgs.

Field observations obtained during soil boring advancement included the following:
« Ground water was not observed during soil boring advancement.
« Phase-separate hydrocarbon (PSH) was not identified during soil boring advancement.

« Hydrocarbon impact was identified in soil borings advanced within the open excavation
and in soils underlying the soil stockpile.

« Hydrocarbon impact to vadose zone soils appears to have been delineated to apparent
background levels for the site.

Upon completion of sampling activities, each soil boring was backfilled to the ground
surface with a cement/bentonite grout. Approximate locations of the soil borings are
presented on FIG. 2.

Excavation Composite Samples

On February 24, 1997, a KEI field technician obtained composite samples from the
excavation and its associated stockpile. Each of the samples consisted of a five-part
composite collected from evenly distributed sections of the respective sample location.

SOIL ASSESSMENT

The subsurface profile was defined in general accordance with the Unified Soil
Classification System by visually observing soil samples obtained during drilling. One soil
type and limestone 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 a dark brown gravel encountered at the surface of all soil
boring locations. This gravel was clayey with some organic material, dense to very
dense and moist. Observed thicknesses of this soil type varied from approximately
2.5 to 3 feet. The head-space readings from samples of this soil type were 1,365 and
720 ppm.

Limestone

A light grey limestone was encountered beneath the upper gravel at all soil boring
locations. This limestone was poorly to well cemented and interbedded with reddish-
brown sandstone. The limestone was observed at the maximum depth investigated at
all soil boring locations (12 feet bgs). The head-space readings from samples of the
limestone were below instrument detection limits (ND).

Monument Site No. 8 KEI Job No. 810057
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Graphic logs indicating the subsurface soil profile, depths at which soil samples were
obtained, head-space results, laboratory results, and the soil boring details are presented
on FIG. 4.

LABORATORY ANALYSES

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 or Environmental Lab of Texas, Inc. in Qdessa, Texas for determination of TPH
concentrations by EPA METHOD 418.1 and BTEX concentrations by EPA Method
SwW846-8020.

Analytical results indicated the following range of constituent concentrations for the soil
boring samples:

TPH ND to 18,300 mg/kg
Benzene ND to 8.2 mg/kg
BTEX ND to 18.45 mg/kg

A complete summary of analytical results for soil samples is presented in TABLE I. Copies
of the certified laboratory reports for soils are presented in APPENDIX B.

WASTE MANAGEMENT AND DISPOSITION

Air rotary cuttings generated during advancement of soil boring B8-1 through B8-5 were
spread over surficial hydrocarbon-impacted soil at the site.

QA/QC PROCEDURES

DECONTAMINATION OF EQUIPMENT

Cleaning of drilling equipment was performed by the driling company. In general, the
cleaning procedures consisted of using high pressure steam to wash the drilling and
sampling eqguipment 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 drilling techniques. 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.
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Excavation composite samples were hand collected by KEI field personnel wearing
disposable neoprene gloves and utilizing clean stainless-steel hand tools. Any sampling
equipment utilized was decontaminated between sampling points with a Liqui-Nox detergent
wash and a distilled water rinse.

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.

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 iaboratory.

CONCLUSIONS

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

» Petroleum hydrocarbon impact to soils above OCD closure levels extends from the
ground surface to approximately 5 feet bgs based on laboratory results and field PID
readings.

« Ground water was not observed during the assessment.

RECOMMENDATIONS

Recommendations for remediation of impacted soil at the site include the following:
» [Excavate soils exceeding TPH closure concentration of 100 mg/kg.
+ Conduct off-site landfarming of excavated seil.

Monument Site No. 8 KEI Job No. 610057
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LEGEND

Gravel (GC), clayey, with some organics, dense to very dense, slightly moist, dark brown.

Limestone (LS), poorly to well cemented, interbedded with reddish-brown sandstone,

L hard to very hard, light 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.

= 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. Boring B8-1 was advanced utilizing a direct-push continuous sampler to a depth of 3 feet on March 6, 1997.

The Location of B8-1 was re-advanced on April 8, 1997 using air rotary techniques.
Soil borings B8-2 through B8-5 were advanced utilizing an air rotary rig on April 8, 1997.

2. Ground water was not encountered in soil borings B8-1 through B8-5.

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

4. The depths indicated are reterenced from the ground surface.

5. The soil borings were grouted to the ground surface with cement grout containing 5 percent bentonite.

LEGEND AND NOTES FOR SOIL BORINGS

610057

TEXAS - NEW MEXICO PIPE LINE CO. MONUMENT SITE No.8 LEA COUNTY, NEW MEXICO
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GENERAL NOTES

ND - Indicates constituent was not detectaed above the method detection limit.
NT - Indicates constituent was not analyzed.

Depth is referenced from ground surface

Method detection limit

Benzene - 0.020 to 0.050 mg/kg
Toluene - 0.020 to 0.050 mg/kg
Ethylbenzene - 0.020 to 0.050 mg/kg
Xylene - 0.060 to 0.150 mg/kg
TPH - 10 mg/kg

Laboratory testing method

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




SUMMARY OF LABORATORY BTEX/TPH RESULTS - SOIL

TABLE |

MONUMENT SITE NO. 8
LEA COUNTY, NEW MEXICO

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

B8-1 03/06/97 1-2 8.20 3.40 1.33 5.52 18.45 17,500
B8-1 04/08/97 5-6 ND ND ND ND ND ND
B8-1 04/08/97 10-11 ND ND ND ND ND 15.5
B8-2 04/08/97 1-2 ND 0.12 0.14 1.32 1.58 18,300
B8-2 04/08/97 10-11 ND ND ND ND ND ND
B8-3 04/08/97 5-6 ND ND ND ND ND ND
B8-3 04/08/97 10-11 ND ND ND ND ND ND
B84 04/08/97 5-6 ND ND ND ND ND 11.0
B8-4 04/08/97 10-11 ND ND ND ND ND ND
B8-5 04/08/97 5-6 ND ND ND ND ND 24.0
B8-5 04/08/97 10-11 ND ND ND ND ND 160
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ENVIRONMENTAL

LAB OF VF\L} , INC.

"Don't Treat Your Soil Like Dirt!"
KE!

ATTN: MR. PAUL HARTNETT
5309 WURZBACH SUITE 100
SAN ANTONIO, TEXAS 78238
FAX: 9210-680-3763

Receiving Date: 02/25/97

Sample Type: SOIL

Project : 610057 .02.08A

Project Location: MONUMENT, NM

Analysis Date: TPH 02/26/97
Analysis Date: BTEX: 02/25/97

Sampling Date: 02/24/97

Sample Condition: Intactlced

BENZENE TOLUENE  ETHYLBENZENE mp-XYLENE o-XYLENE  TPH

ELT# FIELD CODE mglkg mg/kg mg/kg mg/kg mo/kg mg/kg
10293 STOCKPILE <0.100 <0.100 <0.100 <0.100 <0.100 280
10294 HOLE <0.100 <0.100 <0.100 <0.100 <0.100 190

% IA 85 83 84 96 85 99

% EA 100 94 89 100 91 102

BLANK <0.001 <0.001 <0.001 <0.001 <0.001 <1

METHODS: SW 8456-8020,5030 . EPA 418.1

Mol £ Z,é 3477

Michael R. Fowler Date

. WR22 163l : \
Qg e

12600 West [-20 East » Odessa, Texas 79765 » (915) 563-1800 « Fax (915) 563-1713
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CERTIFICATE OF ANALYSIS SUMMARY 1.70562 |

K.E.l. Consultants, Inc.
Project Name: TNMPL Monument
Project 1D: 610057-2-8
Project Manager: Ann Baker Date Received in Lab: Mar 7, 1897 10:10 by CB
Project Location: Site 8 Date Report Faxed: Mar 11, 1997
xeNco contact: Carlos Castro/Edward Yonemoto

LabiD: | 170562-001

Analysis Requested Fietd 1D: B8-1
Depth: 1-2'
BTEX Analyzed by EPA 8020 Date Analyzed - Analytical Results  ppm (mg/L - mg/Kg)
Mar 10, 1997
Benzene 8.20
Toluene 3.40
Ethylbenzene 1.33
m,p-Xylenes 4.32
o-Xylene 1.20
Total BTEX 18.45

- ical Resul m (mgiL - mg/K
TPH Analyzed by EPA 418.1 Date Analyzed - Analytical Results  ppm (mg 9/Kg)

Mar 11, 1897

Total Petroleum Hydrocarbons : 17500

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 PECFT. h.D.

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

SBA Award of Excellence 1994, Certitied by AR, K3, OK & Accredited by A2LA
Houston - Dallas - San Rntonio

Page 1
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ntrol.for Batch

EPA 413.1 Total Petroleunm Hydrocarhons

Date Validated: Mar 11, 1997 11:00
Date Analyzed: Mar 11, 1997 09:37

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

Analyst: HL
Matrix: Solid

. MATRIX DUPLICATEANALYSIS . .~ .
B R B |- GRS B (- R B> TFT
L. Sample ID
¢ ‘ mpre Sample Duplicate Method Qc LIMITS
170562- 001 Resuit Result Detection Reiative | Relative Qualifier
Limit Difference |Difference
Parameter
ppm ppm ppm % %
Totai Petroleum Hydrocarbons 17500 17800 ars 1.7 30.0

Relative Difference (D] = 200*(B-A}(B+A)
N.C. = Not calculated, data below detection limit
N.D. = Below detection Nimit

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

1



3

/Laboratories |

EPA 413.1 Tetal Petroleum Hydrocarbons

Date Validated: Mar 11, 1997 11:00 Analyst: HL
Date Analyzed: Mar 11, 1997 09:21 Matrix: Solid
QA/QC Manager: Edward H. Yonemoto, Ph.D.

] Q] I T T ]
Blank Blank Spike Blank Method Qc LIMITS
Para metér Result Result Spike Detection | Blank Spike Recovery Qualifier
Amount Limit Recovery Range
Ppm ppm ppm ppm % %
Totat Petroleum Hydrocarbons <7.50 179 198 7.50 90.6 65-135

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

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

N.D. = Below detection limit

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

Page 1
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SW- 346 5030/3020 BTEX -

Anaiyst: HL
Matrix: Solid

l Date Validated: Apr 15, 1997 09:30
Date Analyzed: Apr 14, 1997 12:40
l QA/QC Manager: Edward H. Yonemoto, Ph.D.

BLANK SPIKE ANALYSIS .
' [Al 8] (¥ 3] (E] 3] Gl
Blank Blank Spike Bfank Method Qc LIMITS
Parameter Resuit Resuit Spike Detection | Blank Spike | Recovery Qualifier
Amount Limit Recovery Range
ppm ppm ppm ppm % %
' Benzene < 0.0010 0.1060 0.1000 0.0010 106.0 65-135
Toluene < 0.0010 0.1080 0.1000 0.0010| . 106.0 65-135
' Ethylbenzene < 0,0010 0.1070 0.1000 0.0010 107.0 65-135
. m,p-Xylenes < 0.0020 0.2130 0.2000 0.0020 - 108.5 65-135
' o-Xylene < 0.0010 0.1060 0.1000 0.0010 106.0 65-13Sl
l Blank Spike Recovery [E] = 100*(B-A)/(C)
N.C. = Not calculated, data below detection fimit
N.D. = Below detection jimit
All results are based on MDL and validated for QC purposes only
l . Houston - Dailas - Son Antonio Page 1
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EPA 418.1 Total Petroieum Hydrocarbons

l Date Validated: Apr 15, 1997 18:00 Analyst: OL
Date Analyzed: Apr 15, 1997 14:21 Matrix: Solid

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

l [A] Bl €] )] € IF] [G]
Blank Blank Spike Blank Method Qc LIMITS

Parameter Resuit Result Spike Detection | Blank Spike Recovery Qualifier
Amount Limit Recovery Range
ppm ppm Ppm ppm % %
Tota! Petroleum Hydrocarbons < 7.50 208 198 7.50 105.3 65-135

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

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

N.D. = Below detection limit

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

Housten - Datlas - San Antomo Page 1
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EPA 413.1 Total Petroleum Hydrocarhons

l Date Validated: Apr 15, 1997 18:00 Analyst: OL
Date Analyzed: apr 15, 1997 15:11 Matrix: Solid
I QA/QC Manager: Edward H. Yonemoto, Ph.D.

l IA] (B [b] (€] [F] [G]
Blank Blank Spike Blank Method Qc LIMITS
Parameter Result Result Spike Detection | Blank Spike Recovery Qualifier
Amount Limit Recovery Range
ppm ppm ppem ppm % %
Total Petroleum Hydrocarbons <7.50 182 198 7.50 92.1 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 purpases only
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