MONITORING
REPORTS

DATE:




BROWN anon CALDWELL

S o0 s oumsts toon, TR TRANSMITTAL MEMORANDUM
Date: 10/20/98 I Job No: 12832
To: Wayne Price Subject: Hobbs, New Mexico Facility
State of New Mexico Contract No:
Energy, Minerals and Natural Resources Dept. Equipment No:
Oil Conservation Division Spec. Ref:
2040 South Pacheco Street, State Land Off. Bld. Submittal No:

Santa Fe, New Mexico 87505

WE ARE SENDING: DX|Attached | Junder separate cover via 1* Class Mail the following items:
DShop Drawings DPrints DPlans DSamples DSpeciﬁcations
Copy of letter DChanqe Order IZ]Other: Final Report

THESE ARE TRANSMITTED AS CHECKED BELOW: SUBMITTAL REVIEW ACTIONS:

[ ] For approval [ ] No exceptions taken

For your use [ ] Make revisions

] As requested [] Amend and resubmit

[_] For review and signature [] Rejected--see Remarks

[ ] With submittal review action noted [ ] None

Copies Date No. Description

1 10/19/98 Final June 1998 Groundwater Sampling Report

Hobbs, New Mexico Facility

REMARKS

cc: Chris Williams, State of New Mexico
Jo Ann Cobb, BJ Services Company, U.S.A.
Roger Sullivan, BJ Services Company, U.S.A.
Brown and Caldwell File

Transmittal File w/o attachment j 9._»#» .
Client File w/o attachment / l,/q,(,l,,é / /M/ﬁf

Richard Rexroad

If enclosures are not as noted, kindly notify us at once P:\wp\bjservitransmin315tr.doc




BROWN anp CALDWELL




FINAL
JUNE 1998 GROUNDWATER SAMPLING
REPORT
HOBBS, NEW MEXICO FACILITY

BJ SERVICES COMPANY, U.S.A.

OCTOBER 19, 1998




FINAL

JUNE 1998 GROUNDWATER SAMPLING REPORT
HOBBS, NEW MEXICO FACILITY

BJ SERVICES COMPANY, U.S.A.

Prepared for

BJ Services Company, U.S.A.
8701 New Trails Drive

The Woodlands, Texas

BC Project Number: 2832.13

A

Christopher E. Angel, R.G.
Assistant Geologist

October 19, 1998

Brown and Caldwell
1415 Louisiana, Suite 2500
Houston, Texas 77002 - (713) 759-0999

“This report was prepared in accordance with the standards of the environmental consulting industry at the time it was
prepared. It should not be relied upon by parties other than those for whom it was prepared, and then only to the extent of the
scope of work which was authorized. This report does not guarantee that no additional environmental contamination beyond
that described in this report exists at this site.”

PAWP\BJSERV\2832\040R.DOC




4 Contents




CONTENTS
1.0 INTRODUCTION 1
2.0 GROUNDWATER SAMPLING AND ANALYSES 2
2.1 Groundwater Measurements And Sampling.......ccccooeevevverniiiiniincniniiiiiccencecene 2
2.2 Results Of Groundwater Analyses.........ccoeueeerieviniieciiinrniniicieeeesne e 3
2.3 Natural Attenuation Evaluation .........cccecceeirirvirneeiincnineeeeesceeneene e 4
3.0 REMEDIATION SYSTEM 7
4.0 FEBRUARY 1998 SOIL SAMPLING AND ANALYSIS 11
5.0 CONCLUSIONS AND RECOMMENDATIONS 13
5.1 CONCIUSIONS ....euvtiteeiieeteiteteeste ettt st s bt s tesab st esaee st esessseesee s beesaeestaennen 13
52 RecommEndations. ........cociiieriinieiie ettt 13

DISTRIBUTION AND QA/QC REVIEWER’S SIGNATURE

FIGURES

1 Site Map

2 Potentiometric Surface Map for June 23, 1998

3 Benzene Isoconcentration and Total BTEX Distribution Map for June 23, 1998
4 Total Petroleum Hydrocarbons Distribution Map for June 23, 1998
TABLES

1 Site Chronology

2 Cumulative Groundwater Elevation Data

3 Field Screening Results for Groundwater Samples

4 Cumulative Analytical Results for Groundwater Samples

5 Laboratory Analytical Resulits for Natural Attenuation Evaluation Parameters
6 Summary of Analytical Results for Air Emissions

7 Analytical Results for February 1998 Soil Sampling

PAWp\BJSERV\2832\040R.DOC iii

“Use or disclosure of data contained on this sheet is subject to the restriction specified at the beginning of this document.”




CONTENTS (Continued)
APPENDICES
A Groundwater Sampling Forms
B Laboratory Analytical Report for Groundwater Samples
C Soil Boring Logs and Monitor Well Construction Diagrams
D Laboratory Analytical Report for Soil Samples

PAWP\BISERV\2832\040R.DOC iv

“Use or disclosure of data contained on this sheet is subject to the restriction specified at the beginning of this document.”







1.0 INTRODUCTION

Brown and Caldwell conducted field activities associated with the June 1998 quarterly groundwater
sampling event at BJ Services Company, U.S.A. (BJ Services) facility located at 2708 West County

Road, in Hobbs, New Mexico. The facility layout is shown in Figure 1.

The facility formerly operated an above-grade on-site fueling system. Subsurface impact near a
diesel fueling system was first detected by the New Mexico Oil Conservation Division (NMOCD)
during an on-site inspection on February 7, 1991. The fueling system was taken out of operation in
July 1995. As the result of the diesel fuel release, the NMOCD has required a quarterly
groundwater monitoring program to assess the hydrocarbon constituents in the groundwater. A
biosparging system was activated in November 1995 to remediate soil and groundwater at the
facility. A site chronology detailing the history of the fueling system, the groundwater remediation
system, and previous sampling events is presented on Table 1. Expansions of the biosparging

system were performed in March/April 1997 and February/March 1998.

During the June 1998 sampling event, groundwater samples collected from all monitor wells were
analyzed for gasoline and diesel range total petroleum hydrocarbons (TPH-G and TPH-D) and
benzene, toluene, ethylbenzene, and total xylenes (BTEX). Additionally, samples from
downgradient wells MW-10, MW-11A, and MW-12 were analyzed for sulfate, nitrate, and
dissolved methane This report presents the results of the groundwater sampling event, a description
of the field activities, and a summary of the analytical results. A groundwater potentiometric
surface map, a benzene concentration map, and a hydrocarbon distribution map are included. A
presentation of the results of soil sampling conducted in conjunction with the biosparging system

expansion in February/March 1998 is also included.

PAWP\BISERV\2832\040R.DOC 1

“Use or disclosure of data contained on this sheet is subject to the restriction specified at the beginning of this document.”






20 GROUNDWATER SAMPLING AND ANALYSES

Brown and Caldwell purged and sampled the groundwater monitoring wells at the facility on June
23, 1998 to determine concentrations of dissolved-phase hydrocarbons in groundwater. The
following subsections describe the activities conducted during this sampling event and present the

results of the groundwater analyses.

21 Groundwater Measurements and Sampling

Eleven monitor wells were sampled during the June 1998 sampling event. A site map depicting the
locations of the monitor wells is presented as Figure 1. As noted in previous sampling reports,

monitor well MW-2 can not be located and is assumed destroyed by facility activities such as

grading.

Groundwater level measurements were obtained from the monitor wells prior to purging and
sampling the wells. The groundwater levels were obtained with an oil/water interface probe and
recorded to the nearest 0.01 foot. A cumulative table of groundwater elevation data is presented on
Table 2. The groundwater elevation data indicates that the general groundwater flow direction is to
the east with a hydraulic gradient of approximately 0.005 foot/foot (ft/ft). A potentiometric surface
map is presented in Figure 2. Approximately 0.22 feet of phase-separated hydrocarbons was
observed in monitor well MW-4 and 0.06 feet in MW-1 during this sampling event; a hydrocarbon

sheen was observed in monitor well MW-9,

Groundwater samples were collected after purging the wells with a submersible pump to remove at
least three well volumes of groundwater. Field parameter measurements for pH, conductivity and
temperature were collected after each well volume was purged. Two consecutive readings within
five percent were used to indicate that groundwater had stabilized. The parameters in each monitor
well typically stabilized after two well volumes had been removed; however, at least three well

volumes were removed from each well.
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Additional groundwater parameters were measured during the purging and sampling activities to
assess the potential for natural attenuation. These parameters were dissolved oxygen (DO),
dissolved ferrous iron, alkalinity, and reduction-oxidation potential (redox). The field parameter
readings were recorded in the field log book and are listed on the groundwater sampling forms

included in Appendix A. The field screening results for groundwater samples are presented on
Table 3.

A pump was utilized to perform micro-purging of the wells. Typically, groundwater levels were
maintained at approximately 90% or more of the static water level in wells. Groundwater samples
were collected directly from the pump discharge after completion of purging operations. Each
sample was transferred to laboratory-prepared, clean glass or plastic containers sealed with Teflon®-
lined lids, labeled, and placed on ice in an insulated cooler for shipment via overnight courier to the

analytical laboratory. Each cooler was accompanied by completed chain-of-custody

documentation.

Field measurement equipment was decontaminated prior to and after each use. Decontamination
procedures consisted of washing with fresh water and a non-phosphate detergent and rinsing with
deionized (DI) water. Purged water and excess water generated by equipment cleaning operations

were discharged to the wastewater storage facility at the site for disposal by BJ Services.
2.2  Results of Groundwater Analyses

Groundwater samples collected during this sampling event were analyzed for diesel- and gasoline-
range total petroleum hydrocarbons (TPH-D and TPH-G) gasoline range by EPA Method 8015
Modified and benzene, toluene, ethylbenzene and total xylenes (BTEX) by EPA Method 8020.

Additionally, three monitor wells (MW-10, MW-11A and MW-12) and one duplicate sample from

MW-12 were sampled for methane, nitrate, and sulfate.
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Current and cumulative analytical results for BTEX, TPH-D, and TPH-G are presented in Table 4.
The June 1998 analytical results for nitrate, sulfate, and dissolved methane analyses performed on

groundwater samples from monitor wells MW-10, MW-11A, and MW-12 are presented in table 5.

BTEX constituent concentrations in excess of applicable laboratory detection limits were reported
in eight of the 11 groundwater samples collected during this sampling event. Benzene
concentrationsv were below the New Mexico Water Quality Control Commission Standard of 10
micrograms per liter (ug/L) in monitor wells MW-5, MW-7, MW-8, MW-9, and MW-11A. Figure
3 presents a benzene isoconcentration and total BTEX distribution map for the June 1998 sampling
event. A total petroleum hydrocarbon distribution map for the June 1998 sampling event is
presented in Figure 4. The laboratory analytical report and chain of custody record for the

groundwater samples are included in Appendix B.

Benzene concentrations in monitor wells generally decreased or remained stable. Benzene
concentrations in the off-site monitor well, MW-9, have generally stabilized at a concentration
below the New Mexico Water Quality Control Commission standard of 0.01 mg/L. Benzene
concentrations in on-site wells have generally decreased or stabilized at low concentrations since
the original start-up of the bio-sparging system in August 1995 and modifications to the system in
March 1998.

2.3 Natural Attenuation Evaluation

It appears that natural attenuation of dissolved phase BTEX is occurring in the vicinity of monitor

monitor wells MW-10, MW-11A, and MW-12 subsequent to removal of a field waste tank (see

Figure 1) in March 1997. Furthermore, the following lines of geochemical evidence suggest that

intrinsic bioremediation, an important natural attenuation mechanism, is occurring:
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L. Dissolved oxygen (DO) concentrations measured in monitor wells MW-10, MW-11A, and
MW-12 are depressed relative to background. DO concentrations of 1.13 milligrams per
liter (mg/L), 0.35 mg/L, and 0.45 mg/L were measured in monitor wells MW-10, MW-11A,
and MW-12, respectively. These concentrations are less than the measured DO
concentrations of 1.98 mg/L, 2.52 mg/L, and 1.54 mg/L in monitor wells MW-5, MW-7,
and MW-8, respectively, which are upgradient or cross-gradient wells believed to exhibit
background conditions. DO is utilized during intrinsic bioremediation, and therefore DO
concentrations should be depressed in areas where intrinsic bioremediation is occurring.

2. Nitrate concentrations were measured at less than 0.01 mg/L in monitor wells MW-10,
MW-11A and MW-12. These concentrations are less than the nitrate concentrations of 3.87
mg/L, 3.92 mg/L, and 1.84 mg/L measured in March 1998 in monitor wells MW-5, MW-7,
and MW-8, respectively, which are believed to exhibit background conditions. Nitrate is
utilized during intrinsic bioremediation after DO is depleted, and therefore nitrate
concentrations should be depressed in areas where intrinsic bioremediation is occurring.

3. Ferrous iron was measured at concentrations of 9.8 mg/L, 5.6 mg/L, and 9.2 mg/L in
monitor wells MW-10, MW-11A, and MW-12, respectively. Ferrous iron was not detected
in any of the other monitor wells at the site, including the background wells MW-5, MW-7,
and MW-8. When DO and nitrate are depleted, anaerobic microbes which utilize other
electron acceptors become active. Ferrous iron is the reduction product of ferric iron, a
common electron acceptor. Therefore, ferrous iron concentrations should increase in areas
where intrinsic bioremediation is occurring.

Methane is a reaction product generated during utilization of carbon dioxide as an electron

acceptor, and its concentration should therefore increase in areas where depletion of DO, nitrate,

and ferric iron has occurred. The concentration of methane is elevated in monitor well MW-10,

suggesting that utilization of carbon dioxide may be occurring locally in that area.

Sulfate concentrations in monitor wells MW-10, MW-11A, and MW-12 measured in June 1998 are
comparable to those observed in monitor wells MW-5, MW-7, and MW-8 in March 1998. It
therefore appears that sulfate is not being utilized during intrinsic bioremediation, and that DO,
nitrate, and ferric iron are supplying adequate electron acceptors to facilitate natural attenuation. In
addition, carbon dioxide is apparently acting as an electron acceptor in the vicinity of monitor well
MW-10, as indicated by elevated dissolved methane concentrations. Data regarding alkalinity,

which is expected to increase during the course of bioremediation processes, is inconclusive.
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! It is recommended that monitoring for natural attenuation evaluation parameters continue in this
' area.
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3.0 REMEDIATION SYSTEM

Brown and Caldwell submitted a Remedial Action Plan (RAP) to the New Mexico OCD in May
1994. Based on the results of previous investigations conducted by Brown and Caldwell and
Roberts/Schornick and Associates, Inc. (RSA), Brown and Caldwell recommended the installation
of a biosparging system. The biosparging system simultaneously treats volatile and semivolatile
contaminants adsorbed directly to the soil (i.e., residual) as well as contaminants present in soil
moisture (i.e., dissolved phase) within the capillary fringe and vadose zone. Additionally, the
biosparging system removes volatile and semivolatile contaminants from the saturated zone. The
biosparging system operates by injecting air into the saturated zone and extracting air from the
vadose zone through a network of wells and piping. The continuous flushing of air through the
saturated zone increases the dissolved oxygen concentration in the groundwater and in soil moisture
present in the capillary fringe and vadose zone. The elevated dissolved oxygen content facilitates
the activities of indigenous microorganisms to accelerate biodegradation of the contaminants. The

flushing of the air also strips the volatile and semivolatile contaminants.

The New Mexico OCD approved the RAP on August 11, 1994. Installation activities for the
biosparging system were conducted between August 2 through 24, 1995. Nineteen combined
injection/extraction wells, three vacuum extraction wells, associated piping, and one extraction
blower and one injection blower were installed. An additional vapor extraction well, VE-4, was
installed and connected to the vapor extraction system in April 1997. Five additional injection
wells, AI-20 through AI-24, were installed in February 1998. Injection wells AI-20 through AI-24
were installed at locations near the center of the hydrocarbon plume. These injection wells were
constructed such that a 10-foot screen submergence was achieved, thereby providing treatment to
an expanded vertical interval of the aquifer in the central portion of the plume. Injection wells Al-
20 through AI-24 are supplied by a separate blower than the one used to supply injection wells Al-1
through AI-19 in order to avoid short-circuiting to wells with less screen submergence. Three
additional vapor extraction wells, VE-5 through VE-7, were also installed in February 1998. The

new injection and extraction wells were brought on-line on March 10, 1998, and operation of
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injection wells Al-1 through AI-19, which had been suspended on February 19, 1998, was resumed
on March 24, 1998.

At the direction of the New Mexico OCD, monitor wells MW-11A and MW-12 were also installed
in February 1998 as replacements for monitor well MW-11, which had apparently been destroyed
in 1997. Monitor wells MW-11A and MW-12 are remote from and not related to the biosparging
system. A discussion of soil sampling and analysis conducted at the site in February 1998 is
presented in Section 4.0. Discussions pertaining to the effects of the remediation system on

groundwater and air at the site are presented below.

Concentrations of benzene and total BTEX in monitor well MW-1 measured during the June 1998
groundwater sampling event have decreased relative to those observed during the March 1998
sampling event. Benzene concentrations dropped from 4,800 pg/L to 53 pg/L, and total BTEX
concentrations dropped from 15,600 pg/L to 2,713 pg/L. between March 1998 and June 1998.

During this same time period, benzene concentrations decreased from 140 pg/L to 100 pg/L in
monitor well MW-3. These decreases are likely attributable to increased air flow being applied

to the aquifer through air injection wells AI-20 through AI-24.

The presence of 0.22 feet of phase-separated hydrocarbons (PSH) in monitor well MW-4 and 0.06
feet of PSH in MW-1 was noted during the June 1998 groundwater sampling event. Operation of
the new sparging and extraction wells in the central portion of the hydrocarbon plume since early
March 1998 may have mobilized free product, resuiting in its appearance in monitor wells MW-1
and MW-4. 1t is believed that application of additional remediation stress and continued PSH
recovery operations from monitor wells near the center of the hydrocarbon plume will ultimately

result in removal of PSH from the subsurface.

The vapors recovered during the extraction process are discharged to the atmosphere in accordance
with the State of New Mexico Air Quality Regulations. Following initial system startup operations,
effluent air samples were collected on a monthly basis from the recovered vapors to monitor the
bioremediation process and emission rate. Upon receiving a determination from the State of New
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Mexico that an air permit is not required, effluent air samples were collected and analyzed
voluntarily on a quarterly basis through July 1997. The air samples were analyzed for TPH using
EPA Method Modified 8015A (Air) and for total volatile aromatic hydrocarbons (BTEX) using
EPA Method 5030/8020 (modified). |

The analytical resuits demonstrated a significant reduction in hydrocarbon vapor concentrations and
emissions rates between November 1995 and July 1997. Total BTEX concentrations decreased
from 391 parts per million by volume (ppmv) in November 1995 to 17.3 ppmv in July 1997. The
corresponding BTEX emissions decreased from 0.77 lb/hour to 0.03 Ib/hour. TPH concentrations
decreased from 1,870 ppmv in November 1995 to 65 ppmv in July 1997. The corresponding TPH -
Volatile Organic Compound (VOC) emissions rates decreased from 3.21 1b/hour to 0.08 Ib/hour.

These emission rates were well below the regulatory limit of 10 Ib/hour for VOCs. Therefore, use
of a field monitoring instrument utilizing a flame ionization detector (FID) to measure the VOC
concentration in the vapors commenced in September 1997. An effluent air sample was collected
during the December 1997 sampling event, however, because the FID used during the sampling
event could not be properly calibrated within the range of the effluent air to be sampled. The VOC
measurements collected using the FID correspond to TPH concentrations previously determined in
the analytical laboratory. The VOC concentration measured using the FID during the June 1998

sampling event was 190 ppmv.

The TPH concentration of 190 ppmv measured during the June 1998 sampling event shows a
substantial drop from the 1500 ppmv TPH discharge rate observed during the March 24, 1998
groundwater sampling event. The June 1998 TPH discharge rate of 190 ppmv is comparable to
TPH concentrations measured during the time period from March 1997 through December 1997,
prior to the system modifications performed in February and March 1998. The increased TPH
concentration observed in the March 1998 event relative to the time period from March 1997
through December 1997 is believed to be a result of the addition of air injection wells AI-20
through AI-24 to the biosparging system, but discharge rates have returned to more typical levels

during the June 1998 groundwater sampling event.
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The VOC emissions rate calculated for the June 1998 groundwater sampling event was 0.24
Ib/hour. This emission rate is below the regulatory limit of 10 Ib/hour for VOCs. The June 1998
VOC emissions rate is typical of VOC emissions rates during the time period of March 1997
through December 1997, and represents a substantial drop from the 1.91 Ib/hour VOC emissions
rate calculated for the March 1998 sampling event.

A cumulative summary of analytical results for air emissions monitoring is included in Table 5.

These results are based on both laboratory and field analyses.

The vapor extraction system was operating at 21.5 inches H,O vacuum with an average flow of 124
cubic feet per minute (cfm) at 153°F during the June 1998 sampling event. The air injection system
for the new injection wells, AI-20 through Al-24, was operating at an average flow of 35 cfm at 3
pounds per square inch (psi) at a temperature greater than 200°F during the June 1998 sampling
event. The air injection system for the old injection wells was simultaneously operating at an

average flow of 40 cfm at 7 psi at a temperature greater than 200°F.
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40 FEBRUARY 1998 SOIL SAMPLING AND ANALYSIS

Soil samples were collected during the installation of air injection, vacuum extraction, and monitor
wells at the site in February 1998, as previously discussed in Section 3.0. The borings for these
wells were completed using a combination of air rotary and hollow stem auger drilling techniques.

Air rotary drilling techniques were used to advance the borings from the surface to the top of the
interval to be sampled. Hollow stem éuger drilling techniques were used to collect soil samples and

to advance the boreholes through the saturated zone.

A decontaminated split spoon sampler was used to collect soil cores from the subsurface. Cuttings
and recovered cores were characterized lithologically and classified in accordance with the Unified
Soil Classification System. The boring logs and well completion diagrams for air injection wells
AI-20 through AI-24, vacuum extraction wells VE-5 through VE-7, and monitor wells MW-11A
and MW-12 are contained within Appendix C.

Recovered soil cores were scanned with a photoionization detector (PID). Soil cores were collected
from the first boring, AI-24, at 5-foot intervals from 40 feet to 50 feet below grade and continuously
from 50 feet to 55.5 feet. No PID response was noted in the 40- to 41.5-foot and 45- to 46.5-foot
intervals of the AI-24 soil boring, but PID readings of greater than 2000 parts per million were
observed throughout the 50- to 55-foot interval. A similar distribution of hydrocarbons in the
vadose zone is inferred at the AI-21 through AI-23 locations, based on olfactory and PID evidence
in soil cuttings and recovered cores from these borings. At the AI-20 location, however, olfactory
evidence of hydrocarbon impact to soil was observed from approximately 15 feet below grade to
the top of the saturated zone. The AI-20 injection well is located immediately downgradient of the
former above-grade on-site fueling system. No olfactory or PID evidence of hydrocarbon impact to

soil was observed in the VE-5 through VE-7 or MW-11A and MW-12 borings.

Soil samples were submitted for laboratory analysis from the interval immediately overlying the top

of the saturated zone in each of the soil borings completed in February 1998. Soil samples were
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also submitted for laboratory analysis from the top of the saturated zone and from 10 feet below the

top of the saturated zone in the AI-21 soil boring.

The soil samples were analyzed for BTEX by Method 8020 and TPH-D by Method 8015. The
analytical results are summarized in Table 7. The analytical reports for February 1998 soil samples

are presented in Appendix D.

Impact by BTEX constituents was limited to the AI-20 through AI-24 locations. Benzene and total
BTEX impact to soils was greatest at the AI-20 location. It appears that hydrocarbon impact to soil
within the saturated zone is limited primarily to only the upper portion of the saturated zone, based

on the results of soil samples recovered at the AI-21 location.
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5.0 CONCLUSIONS AND RECOMMENDATIONS

The following conclusions and recommendations are based on information obtained during the

February 1998 soil sampling activities and the June 1998 quarterly groundwater sampling event at
the BJ Services Hobbs, New Mexico facility.

5.1 Conclusions

o Where present, hydrocarbon impact to soil is generally limited to the lower 5 to 7 feet of the
vadose zone and the uppermost portion of the saturated zone. Vadose zone soil impact is
more vertically widespread in the immediate area of the former on-site fueling system,

however.
) Groundwater flow was to the east at an average hydraulic gradient of 0.005 ft/ft.
° Dissolved benzene and total BTEX concentrations have decreased in monitor well MW-1,

which is located near the central portion of the plume, during the time period between
March 1998 and June 1998.

o Dissolved benzene concentrations have generally decreased in the remaining monitor wells
during operation of the biosparging system.

° Benzene concentrations in monitor wells MW-5, MW-7, MW-8 MW-9, and MW-11A are
below the New Mexico Water Quality Control Commission standard of 0.01 mg/L.

. Hydrocarbon air emissions have decreased substantially since March 1998. The current
emissions rate of 0.24 Ib/hour TPH is below the regulatory limit of 10 Ib/hour for VOCs.

5.2 Recommendations

. Continue the quarterly groundwater sampling program and the operation and maintenance
of the biosparging system.

. Continue monitoring hydrocarbon emissions on a quarterly basis using a calibrated field
FID.

o Continue free product recovery operations in monitor wells MW-1 and MW-4.

o Continue monitoring for natural attenuation parameters in monitor wells MW-10, MW-
11A, and MW-12.
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Table 1
Site Chronology
BJ Services Company, U.S.A.
Hobbs, New Mexico

Date

Activity

February 7, 1991

The State of New Mexico Oil Conservation Division (OCD)
conducted an on-site inspection, including sampling of the on-site
fresh water well.

August 6, 1991

OCD requested submittal of an investigation work plan.

September 5, 1991

Roberts/Schornick and Associates, Inc. (RSA) submitted Technical
Work Plan for soil and groundwater investigation to the OCD.

November 15, 1991

The OCD approved Technical Work Plan submitted by RSA.

December 16, 1991

RSA sampled the fresh water well. Analytical results were submitted
to the OCD.

February 21, 1992

Western sampled the fresh water well. Analytical results were
submitted to the OCD.

July 29 -
August 10, 1992

Brown and Caldwell conducted a soil and groundwater investigation
according to the approved Technical Work Plan. Investigation
included drilling and sampling 9 soil borings, sampling 6 hand-
augured soil borings, the installation and sampling of 5 monitoring
wells, and the sampling of the fresh water weil.

October 12, 1992

Brown and Caldwell submitted Soil and Groundwater Investigation
Report to the OCD.

December 2, 1992

The OCD requested the installation and sampling of 4 additional
monitoring wells, including a monitoring well on an adjacent

property.

April 13, 1993 Brown and Caldwell conducted a vapor extraction pilot test on
existing groundwater monitoring wells.

April 15, 1993 Brown and Caldwell installed off-site monitoring well.

April 22, 1993 Brown and Caldwell sampled off-site monitoring well.

May 27, 1993 Brown and Caldwell submitted a letter report documenting the

installation and sampling of the off-site monitoring well to the OCD.

June 2, 1993

Brown and Caldwell conducted a short-term aquifer test using the
fresh water well at the facility.

June 8, 1993

USTank Management, Inc. conducted a non-volumetric tank system
tightness test on the diesel and unleaded gasoline aboveground storage
tanks at the facility.
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Table 1 (Continued)

Site Chronology
BJ Services Company, U.S.A.
Hobbs, New Mexico
Date Activity
June 21, 1993 ENSR Consulting and Engineering (ENSR), the environmental
consultant of the adjacent property owner on which the off-site well is
located, submitted a request to sample the off-site monitoring well.
July 15, 1993 ENSR split one groundwater sample, collected from the off-site
monitoring well, with Brown and Caldwell.
July 30, 1993 USTank Management, Inc. submitted the tank tightness test report to

Brown and Caldwell. The report indicated that both tanks and their
associated piping passed.

August 16-19, 1993

Brown and Caldwell installed two additional downgradient monitoring
wells. Brown and Caldwell sampled each of the existing monitoring
and the newly installed monitoring wells.

January 26, 1994

Brown and Caldwell performed groundwater monitoring event;
existing monitoring wells and the fresh water well were purged and
sampled. Groundwater samples were analyzed for BTEX.

May 6, 1994 Remedial Action Plan (RAP) submitted to the OCD.

August 11, 1994 RAP approved by the OCD.

May 3, 1995 Brown and Caldwell conducted the May 1995 groundwater sampling
event.

July 31, 1995 Brown and Caldwell conducted the July 1995 groundwater sampling

event.

August 2-9, 1995

Installation of biosparging system was initiated. Nineteen combined
injection/extraction wells and three vacuum extraction wells were
installed.

August 14-26, 1995

Remedial Construction Services, Inc. (RCS) began construction of the
biosparging system.

September 19, 1995

Began operation of the extraction portion of the biosparging system.

November {3, 1995

Began operation of the injection portion of the biosparging system.

November 14, 1995

Brown and Caldwell conducted the November 1995 groundwater
sampling event.

February 23, 1996

Brown and Caldwell conducted the February 1996 groundwater
sampling event.

May 31, 1996

Brown and Caldwell conducted the May 1996 groundwater sampling
event.
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Table 1 (Continued)
Site Chronology
BJ Services Company, U.S.A.
Hobbs, New Mexico

Date

Activity

August 23, 1996

Brown and Caldwell conducted the August 1996 groundwater
sampling event. '

December 2, 1996

Brown and Caldwell conducted the December 1996 groundwater
sampling event.

March 12, 1997

Brown and Caldwell conducted the March 1997 groundwater
sampling event.

March 14, 1997

Vapor extraction well VE-4 installed.

April 1997

Vapor extraction well VE-4 connected to the vapor extraction system.

June 12, 1997

Brown and Caldwell conducted the June 1997 groundwater sampling
event.

September 11-12, 1997

Brown and Caldwell conducted the September 1997 groundwater
sampling event.

December 10, 1997

Brown and Caldwell conducted the December 1997 groundwater
sampling event.

February 3-14, 1998

Air injection wells AI-20 through Al-24, vapor extraction wells VE-5
though VE-7, and monitor wells MW-11A and MW-12 were installed.

February 19, 1998

Operation of previously existing injection wells suspended in
preparation for start-up of injection wells Al-20 through Al-24.

March 10, 1998

Operation of air injection wells AI-20 through Al-24 commenced.

March 23-24, 1998

Brown and Caldwell conducted the March 1998 groundwater
sampling event.

March 24, 1998

Operation of previously existing injection wells resumed.

June 23, 1998

Brown and Caldwell conducted the June 1998 groundwater sampling
event.
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n Table 2
Cumulative Groundwater Elevation Data
Hobbs, New Mexico Facility
n BJ Services Company, U.S.A.
Free Product
Date Depth to Thickness GW Elevation
m Monitoring Well TOC Elevation Measured GW (ft) (ft) (ft MSL) Comments
MW-1
3,647.53 8/10/92 53.22 0.00 3,594.31 (1)
n 3,647.53 2/9/93 53.03 0.00 3,594.50
3,647.53 8/18/93 53.10 0.00 3,594.43
3,647.53 1/26/94 53.31 0.00 3,594.22
” 3,647.53 5/3/95 54.64 0.20 3,593.05 (2)
3,647.53 7/31/95 5414 0.00 3,593.39
3,647.53 11/14/95 53.69 0.00 3,593.84
n 3,647.53 2/23/96 54.32 0.00 3,593.21
3,647.53 5/31/96 54.14 0.00 3,593.39
3,647.53 8/23/96 56.17 0.00 3,591.36
3,647.53 12/2/96 55.27 0.00 3,592.26
” 3,647.53 3/12/97 55.70 0.27 3,592.05 (3)
3,647.53 6/12/97 55.08 0.02 3,592.47
3,647.53 9/12/97 55.64 0.51 3,592.31
ﬂ 3,647.53 12/10/97 55.46 0.00 3,592.07 PSH Sheen
3,647.53 3/24/98 55.81 0.00 3,591.72 PSH Sheen
3,647.53 6/23/98 56.38 0.06 3,591.20
m MWw-2
3,647.59 8/10/92 52.82 0.00 3,594.77 (1)
3,644.84 2/9/93 49.60 0.00 3,595.24
” 3,644.84 8/18/93 49.71 0.00 3,595.13
3,644.84 1/26/94 49.97 0.00 3,594.87
5/3/95 (4)
” MW-3
3,647.68 8/10/92 52.99 0.00 3,594.69 (1)
3,647.68 2/9/93 52.72 0.00 3,594.96
” 3,647.68 8/18/93 52.82 0.00 3,594.86
3,647.68 1/26/94 53.05 0.00 3,594.63
3,647.68 5/3/95 54.31 0.00 3,593.37
m 3,645.00 7/31/95 51.24 0.00 3,593.76
3,645.00 11/14/95 51.10 0.00 3,593.90
3,645.00 2/23/96 51.68 0.00 3,593.32
m 3,645.00 5/31/96 51.45 0.00 3,593.55
3,645.00 8/23/96 51.55 0.00 3,593.45
3,645.00 12/2/96 52.23 0.00 3,592.77
3,645.00 3/12/97 52.67 0.00 3,592.33 (3)
n 3,645.00 6/12/97 52.68 0.00 3,592.32
3,645.00 9/11/97 52.71 0.00 3,592.29
3,645.00 12/10/97 52.89 0.00 3,592.11
n 3,645.00 3/23/98 53.22 0.00 3,591.78
3,645.00 6/23/98 53.66 0.00 3,591.34
” Table printed: 24-Aug-98 Page 1 of 6



Table 2

Cumulative Groundwater Elevation Data
Hobbs, New Mexico Facility
BJ Services Company, U.S.A.

Free Product

Date Depth to Thickness GW Elevation
Monitoring Well TOC Elevation Measured GW (ft) (ft) (ft MSL) Comments
MW-4
3,645.28 8/10/92 50.55 0.00 3,594.73 Q)
3,645.28 2/9/93 50.26 0.00 3,595.02
3,645.28 8/18/93 50.38 0.00 3,594.90
3,645.28 1/26/94 50.90 0.30 3,594.63
n 3,645.28 5/3/95 51.51 0.45 3,594.14
3,645.28 7/31/95 51.74 0.26 3,593.75
3,645.28 11/14/95 51.03 0.00 3,594.25
n 3,645.28 2/23/96 51.65 0.01 3,593.64
3,645.28 5/31/96 51.48 0.00 3,593.80
3,645.28 8/23/96 53.49 0.00 3,591.79
3,645.28 12/2/96 52.32 0.00 3,592.96
n 3,645.28 3/12/97 52.74 0.05 3,592.58 (3)
3,645.28 6/12/97 53.08 0.44 3,592.56
3,645.28 9/12/97 52.60 0.15 3,592.80
” 3.645.28 12/10/97 52.89 0.00 3,5692.39 PSH Sheen
3,645.28 3/24/98 53.20 0.25 3,592.29
3,645.28 6/23/98 53.82 0.22 3,591.64
l MW-5
3,647.72 8/10/92 52.38 0.00 3,595.34 (1)
3,647.72 2/9/93 52.06 0.00 3,595.66
3,647.72 8/18/93 52.16 0.00 3,595.56
3,647.72 1/26/94 52.50 0.00 3,595.22
3,647.72 5/3/95 53.57 0.00 3,594.15
n 3,647.72 7/31/95 53.27 0.00 3,594.45
3,647.72 11/14/95 52.83 0.00 3,594.89
3,647.72 2/23/96 53.57 0.00 3,594.15
” 3,647.72 5/31/96 53.16 0.00 3,594.56
3,647.72 8/23/96 53.41 0.00 3,594.31
3,647.72 12/2/96 53.98 0.00 3,5693.74
n 3,647.72 3/12/97 54.44 0.00 3,593.28 (3)
3,647.72 6/12/97 54.48 0.00 3,593.24
3,647.72 9/12/97 54.29 0.00 3,593.43
3,647.72 12/10/97 54.66 0.00 3,593.06
n 3,647.72 3/23/98 55.05 0.00 3,5692.67
3,647.72 6/23/98 55.44 0.00 3,592.28
l Table printed: 24-Aug-98 Page 2 of 6



Table 2

Cumulative Groundwater Elevation Data
Hobbs, New Mexico Facility
BJ Services Company, U.S.A.

Free Product

Date Depth to Thickness GW Elevation
Monitoring Well TOC Elevation Measured GW (ft) (ft) (ft MSL) Comments
MW-6
3,644.74 2/9/93 50.58 0.00 3,594.16 (1
3,644.74 8/18/93 50.78 0.00 3,593.96
3,644.74 1/26/94 51.00 0.00 3,5693.74
3,644.74 5/3/95 52.63 0.00 3,592.11
3,644.74 7/31/95 51.90 0.00 3,5692.84
3,644.74 11/14/95 51.19 0.00 3,593.55
3,644.74 2/23/96 52.10 0.00 3,592.64
3,644.74 5/31/96 51.76 0.00 3,592.98
3,644.74 8/23/96 51.63 0.00 3,593.11
3,644.74 12/2/96 52.85 0.00 3,591.89
3,644.74 3/12/97 53.55 0.00 3,591.19 (3)
3,644.74 6/12/97 52.08 0.00 3,592.66
3,644.74 9/11/97 53.72 0.00 3,5691.02
3,644.74 12/10/97 53.27 0.00 3,591.47
3,644.74 3/23/98 53.56 0.00 3,591.18
3,644.74 6/23/98 52.88 0.00 3,591.86
MW-7
3,644.55 2/9/93 50.53 0.00 3,594.02 (1)
3,644.55 8/18/93 50.74 0.00 3,593.81
3,644.55 1/26/94 51.01 0.00 3,593.54
3,644.55 5/3/95 52.25 0.00 3,592.30
3,644.55 7/31/95 51.92 0.00 3,592.63
3,644.55 11/14/95 51.48 0.00 3,583.07
3,644.55 2/23/96 52.15 0.00 3,592.40
3,644.55 5/31/96 51.78 0.00 3,592.77
3,644.55 8/23/96 52.02 0.00 3,5692.53
3,644.55 12/2/96 52.52 0.00 3,592.03
3,644.55 3/12/97 52.99 0.00 3,591.56 (3)
3,644.55 6/12/97 53.08 0.00 3,591.47
3,644.55 9/11/97 53.00 0.00 3,5691.55
3,644.55 12/10/97 53.28 0.00 3,591.27
3,644.55 3/23/98 53.59 0.00 3,590.96
3,644.55 6/23/98 54.20 0.00 3,590.35
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Table 2

Cumulative Groundwater Elevation Data

Hobbs, New Mexico Facility
BJ Services Company, U.S.A.

Free Product

Date Depth ta Thickness GW Elevation
n Monitoring Well TOC Elevation Measured GW (ft) (ft) (ft MSL) Comments
MW-8 _
3,644.87 2/9/93 50.48 0.00 3,594.39 (1)
l 3,644.87 8/18/93 50.67 0.00 3,594.20
3,644.87 1/26/94 50.96 0.00 3,593.91
3,644.87 5/3/95 52.15 0.00 3,592.72
I 3,644.87 7/31/95 51.77 0.00 3,593.10
3,644.87 11/14/95 51.37 0.00 3,593.50
3,644.87 2/23/96 52.17 0.00 3,592.70
I 3,644.87 5/31/96 51.55 0.00 3,593.32
3,644.87 8/23/96 51.92 0.00 3,592.95
3,644.87 12/2/96 52.43 0.00 3,592.44
3,644.87 3/12/97 52.93 0.00 3,591.94 (3)
l 3,644.87 6/12/97 53.96 0.00 3,590.91
3,644.87 9/11/97 52.73 0.00 3,592.14
3,644.87 12/10/97 53.15 0.00 3,5691.72
I 3,644.87 3/23/98 53.51 0.00 3,591.36
3,644.87 6/23/98 54.01 0.00 3,590.86
MW-9
l 3,644.78 4/22/93 49.73 0.00 3,595.05 (1)
3,644.78 7/15/93 49.65 0.00 3,5695.13
3,644.78 8/18/93 49.85 0.00 3,594.93
' 3,644.78 1/26/94 50.02 0.00 3,594.76
3,644.78 5/3/95 51.35 0.00 3,593.43
3,644.78 7/31/95 50.97 0.00 3,593.81
l 3,644.78 11/14/95 50.43 0.00 3,594.35
3,644.78 2/23/96 51.12 0.00 3,593.66
3,644.78 5/31/96 50.89 0.00 3,5693.89
' 3,644.78 8/23/96 50.98 0.00 3,593.80
3,644.78 12/2/96 51.58 0.00 3,593.20
3,644.78 3/12/97 52.21 0.05 3,592.61 3)
l 3,644.78 6/12/97 52.10 0.00 3,592.68 PSH Sheen
‘ 3,644.78 9/12/97 51.95 0.00 3,592.83 PSH Sheen
3,644.78 12/10/97 52.37 0.00 3,592.41 Slight Sheen
; 3,644.78 3/23/98 52.68 0.00 3,592.10 Slight Sheen
l 3,644.78 6/23/98 53.08 0.00 3,591.70 PSH Sheen
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n Table 2
Cumulative Groundwater Elevation Data
Hobbs, New Mexico Facility
W BJ Services Company, U.S.A.
Free Product
Date Depth to Thickness GW Elevation
n Monitoring Well TOC Elevation Measured GW (ft) (ft) (ft MSL) Comments
MW-10
3,644.47 8/18/93 51.54 0.00 3,592.93 (1)
I 3,644.47 1/26/94 51.90 0.00 3,592.57
3,644.47 5/3/95 52.97 0.00 3,591.50
3,644.47 7/31/95 52.87 0.00 3,591.60
I 3,644.47 11/14/95 52.51 0.00 3,591.96
3,644.47 2/23/96 53.05 0.00 3,591.42
3,644.47 5/31/96 52.79 0.00 3,591.68
n 3,644.47 8/23/96 53.03 0.00 3,591.44
3,644.47 12/2/96 53.41 0.00 3,591.06
3,644.47 3/12/97 54.21 0.00 3,590.26 (3)
3,644.47 6/12/97 53.99 0.00 3,590.48
' 3,644.47 9/12/97 53.94 0.00 3,590.53
3,644.47 12/10/97 54.12 0.00 3,590.35
3,644.47 3/23/98 54.51 0.00 3,589.96
I 3,644.47 6/23/98 55.12 0.00 3,589.35
MW-11
3,643.78 8/18/93 51.92 0.00 3,591.86 (1)
l 3,643.78 1/26/94 52.32 0.00 3,591.46
3,643.78 5/3/95 53.38 0.00 3,5690.40
3,643.78 7/31/95 53.35 0.00 3,590.43
I 3,643.78 11/14/95 52.96 0.00 3,590.82
3,643.78 2/23/96 53.50 0.00 3,590.28
3,643.78 5/31/96 53.25 0.00 3,590.53
' 3,643.78 8/23/96 53.49 0.00 3,590.29
3,643.78 12/2/96 53.79 0.00 3.589.99
3,643.78 3/12/97 53.81 0.00 3,589.97 (3)
I 3,643.78 6/12/97 53.96 0.00 3,589.82
3,643.78 9/12/97 52.93 0.00 3,590.85
12/10/97 (5)
l MW-11A
3,644.24 3/23/98 54.79 0.00 3,589.45 (6)
3,644.24 6/23/98 55.43 0.00 3,588.81
l MW-12
3,644.29 3/23/98 54.72 0.00 3,589.57 (6)
3,644.29 6/23/98 55.48 0.00 3,588.81
l Table printed: 24-Aug-98 Page 5 of 6




Table 2
Cumulative Groundwater Elevation Data
Hobbs, New Mexico Facility
BJ Services Company, U.S.A.

Free Product
Date Depth to Thickness GW Elevation
Monitoring Well TOC Elevation Measured GW (ft) (ft) (ft MSL) Comments

(1) Top of casing elevations and groundwater elevations of all monitor wells were relative to an arbitary datum of
100.00 feet prior to March 1997 and have been converted to Mean Sea Level (MSL).

(2) For wells with a hydrocarbon layer the groundwater elevation was calculated as follows:
Groundwater Elevation = (TOC elevation) - (Depth to groundwater) + [(Free product thickness) X (SG of free product)]
Note: The specific gravity (SG) for the free product was 0.82.

(3) Top of casing elevations and groundwater elevations relative to MSL after March 1997.
(4) MW-2 could not be located and is assumed detroyed after January, 1994

(5) MW-11 could not be located and is assumed detroyed after September 12, 1997.

(6) TOC elevations for MW-11A and MW-12 estimated relative to TOC elevation for MW-10.
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Table 3
Field Screening Results for Groundwater Samples
Hobbs, New Mexico Facility
BJ Services Company, U.S.A.

Dissolved Ferrous
Monitor Date Well pH Temperature Conductivity Redox Oxygen Iron Alkalinity
Well Measured Volume oC (umhos) (mV) (mg/L) (mg/L) (mg/L)
MW-1
6/23/98 3 NR NR NR NR NR 0 NA
MW-3
6/23/98 0 7.48 2091 1257 61.8 0.55
1 7.15 20.01 1175 60.2 0.66
2 7.13 19.98 1181 222 0.89
3 7.14 19.97 1185 -56.1 0.98 0 NA
MWwW-4
6/23/98 3 NR NR NR NR NR 0 NA
MW-5
6/23/98 0 7.31 19.36 1079 108.5 2.01
1 7.20 19.43 1059 109.9 220
2 7.18 19.43 1060 112.4 1.92
3 717 19.43 1059 114 1.98 0 NA
MW-6
6/23/98 0 8.10 24.16 1472 122.0 1.82
! 8.05 22.64 1353 112.6 2.55
2 7.67 22.76 1410 113.5 2.49
3 7.62 23.35 1479 1117 248 0 NA
MW-7
6/23/98 0 7.04 20.45 1495.0 104.4 3.75
1 6.94 20.34 1489.0 108.9 3.47
2 6.84 20.16 1466 114.5 2.83
3 6.81 20.16 1459 119.4 2.52 0 NA
MW-8
6/23/98 0 7.10 20.21 1689 58.8 2.10
1 6.91 19.55 1646 75 1.37
2 6.87 19.59 1641 79.7 1.34
3 6.87 20.18 1661 80.6 1.54 0 NA
MW-9
6/23/98 3 NR NR NR NR NR 9.8 NA
MW-10
6/23/98 0 6.65 2241 9213 -98.1 1.78
1 6.65 21.50 8558 -103 0.97
2 6.69 21.38 8422 -103.4 0.98
3 6.72 21.37 8454 105.1 1.13 9.8 NA
MW-11A
6/23/98 0 6.87 20.96 2747 -37.1 0.68
1 6.82 20.59 2806 -56.3 0.56
2 6.81 20.28 2849 -82.2 0.47
3 6.82 20.32 2865 91.0 0.35 5.6 440
MW-12
6/23/98 0 6.91 21.83 3793 -108.7 1.77
| 6.76 21.70 3286 939 0.83
2 6.75 21.76 3245 -99.7 0.54
3 6.75 21.48 3190 -99.5 0.45 9.2 500

MW-2 could not be located and is assumed destroyed after January, 1994.
MW-11 could not be located and is assumed destroyed after September, 1997.
NR = No Readings, electronic instrument not used due to presence of PSH which could damage

the detector.
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” Table 4
Cummulative Analytical Results for Groundwater Samples
” Hobbs, New Mexico Facility
BJ Services Company, U.S.A.
Monitor Sample Sample Benzene l Toluene I Ethylbenzene I Xylenes TPH-D TPH-G
n Well Date Type micrograms per liter, ug/L milligrams per liter, mg/L_|
MW-1 .
8/10/92 Regular 5550 12090 2160 7370 NA NA
” 2/9/93 Regqular 2100 6500 1300 7400 NA NA
8/19/93 Regular 3200 7300 1200 3700 NA NA
1/27/94 Regular 1930 4580 672 2390 NA NA
w 5/3/95 Regular NSP NSP NSP NSP NA NSP
8/1/95 Regular 390 1300 230 800 NA 57
11/15/95 Reguiar 880 1800 300 970 NA 6.8
n 2/23/96 Regular 1500 3700 620 2200 NA 21
5/31/96 Regular 1100 1700 380 990 NA 7.5
8/23/96 Regular 1800 3300 570 2100 NA 17
12/2/96 Regular 5600 9600 2100 9600 100 64
” 3/12/97 Regular 5500 9700 2600 8200 22 62
©6/12/97 Regular 5300 34000 7500 27000 180 160
912/97 Regular 1800 4400 1000 3000 23 21
m 12/10/97 Regular 7600 12000 2800 8200 11 71
3/24/98 Regular 4800 7200 1200 2400 4.2 38
6/23/98 Regular 53 680 580 1400 14 9.2
” Mw-2
8/10/92 Regular 14.9 <4 <4 <4 NA NA
2/9/93 Regular <2 <2 <2 <6 NA NA
l 8/19/93 Regular 100 12 3 13 NA NA
1/27/94 Regular <1 1.2 2 25 NA NA
MW-3
8/10/92 Regular 304.9 2099 6760 1586 NA NA
l 2/9/93 Regular 130 <10 <10 190 NA NA
8/19/93 Regular 560 3100 630 1900 NA NA
1/27/94 Regular 1070 5380 510 3120 NA NA
I 5/4/95 Regular 770 3300 470 1800 NA NA
8/1/95 Regular 430 2900 890 1600 NA 14
11/15/95 Regular 250 1000 180 440 NA 2.9
l 2/23/96 Regular 120 810 170 560 NA 4
5/31/96 Regular 670 3900 1200 2300 NA 15
8/23/96 Regular 330 2200 590 1500 NA 12
l 12/2/96 Regular 220 1800 670 1000 0.89 7.4
3/12/97 Regular 370 2000 960 1400 1.8 11
6/12/97 Regular 860 4800 1700 2600 1.9 20
9/11/97 Regular 770 3000 1600 1900 1.6 16
l 12/10/97 Regular 240 740 500 450 0.59 53
3/24/98 Regular 140 630 360 310 0.56 3.9
6/23/98 Regular 100 720 350 430 0.40 4.9
] -
8/10/92 Regular 2594 10360 2160 6740 NA NA
l 2/9/93 Regular 5200 15000 2200 10000 NA NA
l wi\bjservi2832\034ta.xls




Table 4
Cummulative Analytical Results for Groundwater Samples
Hobbs, New Mexico Facility
BJ Services Company, U.S.A.

Monitor Sample Sample Benzene I Toluene I Ethylbenzene , Xylenes TPH-D I TPH-G
Well Date Type micrograms per liter, ug/L milligrams per liter, mg/L |
MW-4 8/19/93 Regular 3000 12000 < 2000 7000 NA NA
1/27/94 Regular NSP NSP NSP NSP NA NSP
5/3/95 Regular NSP NSP NSP NSP NA NSP
8/1/95 Regular 5700 17000 3500 13000 NA 120
11/15/95 Reguiar 490 1600 310 1100 NA 52
2/23/96 Regular 360 2800 560 2500 NA 18
5/31/96 Regular 84 830 280 1100 NA 6.2
8/23/96 Regular 110 1400 430 1800 NA 9.8
12/2/96 Regular 190 2000 1800 7200 56 43
3/12/97 Regular 220 1500 1500 4400 27 27
6/12/97 Regular 47 270 360 950 2.5 6.2
9/M12/97 Reguiar 92 840 670 2100 15 7.6
12/10/97 Regular 230 750 970 2300 3.7 16
3/24/98 Regular 150 510 270 620 1.2 5.6
6/23/98 Regular 160 890 580 1600 0.69 10
MW-5
8/10/92 Regular <4 <4 <4 <4 NA NA
2/9/93 Regular <2 <2 <2 <6 NA NA
8/10/93 Regular <2 <2 <2 <6 NA NA
1/27/94 Regular 8.7 29.9 4 11.3 NA NA
5/3/95 Regular 3.7 53 0.92 4.6 NA NA
8/1/95 Regular <0.3 <03 <0.3 <0.6 NA NA
11/15/95 Regular <03 1.2 <03 1.5 NA NA
2/23/96 Regular <03 <03 <0.3 <0.6 NA NA
5/31/96 Regular 3N 86 10 20 NA NA
8/23/96 Regular < 0.3 <0.3 <0.3 <0.6 NA < 0.1
12/2/96 Regular <1 <1 <1 <1 < 0.1 < 0.1
3/12/97 Regular <1 <1 <1 <1 < 0.1 <01
6/12/97 Regular <1 <1 <1 <1 <0.1 <0.1
9/12/97 Regular <1 <1 <1 <1 < 0.1 < 0.1
12/10/97 Regular <5 <5 <5 <5 <0.2 <041
3/23/98 Regular <1 <1 <1 <1 <0.2 <01
6/23/98 Regular <1 <1 <1 <1 <0.2 < 0.1
MW-6
8/10/92 Regular NS NS NS NS NA NS
2/9/93 Regular 7000 19000 3100 7200 NA NA
8/19/93 Regular 8100 13000 3500 6400 NA NA
1/27/94 Regular 7960 20200 3830 6150 NA NA
5/4/95 Regular 11000 17000 2900 6000 NA NA
8/1/95 Regular 8300 12000 2500 5100 NA 60
11/15/95 Regular 8900 17000 2900 5500 NA 57
2/23/96 Regular 8100 10000 2300 4000 NA 58
5/31/96 Regular 83 150 15 51 NA 0.57
5/31/96 Duplicate 87 160 13 47 NA 0.52

w\bjservi2832\034ta.xls



n Table 4
Cummuiative Analytical Results for Groundwater Samples
Hobbs, New Mexico Facility
n BJ Services Company, U.S.A.
Monitor Sample Sample Benzene | Toluene | Ethylbenzene | Xylenes TPH-D ] TPH-G
m Well Date Type micrograms per liter, ug/L milligrams per liter, mg/L
MW-6 8/23/96 Regular 31 28 9.4 7.9 NA 0.46
12/2/96 Regular <1 <1 <1 1.7 5.6 <01
n 312/97 Regular 12 <5 6.8 18 12 <05
6/12/97 Regular 1900 1400 410 310 7.8 7.4
9/11/97 Regular 11 1.3 34 <1 1 <0.1
” 12/10/97 Regular 3 4.2 1.2 39 1.7 0.14
3/23/98 Regular 3.6 <1 4 <1 <02 < 0.1
6/23/98 Reguiar 170 41 15 7.2 1.2 0.51
” MW-7 8/10/92 Regular NS NS NS NS NA NS
2/9/93 Regular <2 <2 <2 <6 NA NA
8/19/93 Regular <2 3 <2 <2 NA NA
n 1/27/94 Regular 1.1 <1 <1 <1 NA NA
5/3/95 Regular 52 3.4 0.67 2.8 NA NA
8/1/95 Regular 22 2.2 0.85 2.8 NA <0.1
n 11/15/95 Regular 8.4 0.77 <03 0.93 NA < 0.1
2/23/96 Regular <03 <0.3 < 0.3 <0.6 NA <0.1
2/23/96 Duplicate <03 <03 <0.3 <0.6 NA <01
n 5/31/96 Regular 29 83 10 21 NA 0.25
8/23/96 Regular <03 <03 <0.3 <0.6 NA < 0.1
12/2/96 Regular <1 <1 <1 <t <0.1 <01
n 3/12/97 | Regular <1 <1 <1 <1 <0.1 <0.1
6/12/97 Regular <1 <1 <1 <1 <0.1 <01
9/11/97 Regular <1 <1 <1 <1 < 0.1 < 0.1
12/10/97 Regular <1 <1 <1 <1 <0.2 <01
” 3/23/98 Regular <1 <1 <1 <1 <0.2 <01
6/23/98 Regular <1 <1 <1 <1 <0.2 <0.1
MW-8
l 8/10/92 Regular NS NS NS NS NA NS
2/9/93 Regular <2 <2 <2 <6 NA NA
8/19/93 Regular <2 <2 <2 <2 NA NA
l 1/27/94 Regular <1 <1 <1 <1 NA NA
5/3/95 Regular 3 4.9 0.75 3.7 NA NA
8/1/95 Regular 3.1 1.2 0.47 1.6 NA < 0.001
l 8/1/95 Duplicate 3.6 15 0.51 15 NA <0.1
11/15/95 _Regular <03 0.52 <0.3 <0.6 NA < 0.1
2/23/96 Regular <0.3 <03 <03 < 0.6 NA < 0.1
5/31/96 Regular <03 <03 <03 <0.6 NA <0.1
l 8/23/96 Regular <0.3 <0.3 <03 <0.6 NA < 0.1
12/2/96 Regular <1 <1 <1 <1 < 0.1 < 0.1
3/12/97 Regular <1 <1 <1 1.8 < 0.1 < 0.1
I 6/12/97 Regular <1 <1 <1 <1 <0.1 <01
9/11/97 Regular <1 <1 <1 <1 01 <0.1
I 12/10/97 Regular <1 <1 <1 <1 0.3 <0.1
l wi\bjservi2832\034ta.xls




Table 4
Cummulative Analytical Results for Groundwater Samples
Hobbs, New Mexico Facility
BJ Services Company, U.S.A.

Monitor Sample Sample Benzene I Toluene ] Ethylbenzene ] Xylenes TPH-D ] TPH-G
Well Date Type micrograms per liter, ug/L milligrams per liter, mg/L_]
Mw-8 3/23/98 Regular <1 <t <1 <1 <0.2 <01
6/23/98 Regular <1 <1 <1 <1 <0.2 < 0.1
MW-9
4/22/93 Regular 570 380 <50 870 NA NA
7/15/93 Reguiar 121 73 3 458 NA NA
8/19/93 Regular 390 290 40 250 NA NA
1/27/94 Regular 327 357 51.1 293 NA NA
5/3/95 Regular 380 110 19 120 NA NA
8/1/95 Regqular 660 410 91 310 NA 6.2
11/15/95 Regular 240 24 11 140 NA 1.5
11/15/95 Duplicate 170 18 10 120 NA 1.9
2/23/96 Regular 170 18 2.3 160 NA 4.3
5/31/96 Regular 120 16 3 200 NA NA
8/23/96 Regular 82 13 6 270 NA 4
8/23/96 Duplicate 76 14 4.8 250 NA 4.4
12/2/96 Regular 61 <25 <25 210 2.6 2.8
12/2/96 Duplicate 86 13 2.4 270 3.7 2.9
3/12/97 Reguilar 30 48 420 880 8.2 19
6/12/97 Regular 4.7 2.1 11 97 2.6 22
6/12/97 Duplicate <5 <5 6.6 69 5.2 1.9
9/12/97 Reguiar 21 2.3 21 120 1.2 1.9
12/10/97 Regutar 4.9 9 6.8 62 0.86 0.92
3/24/98 Regular <1 <1 <1 26 0.9 1
6/23/98 Regular 2.4 22 10 36 <0.2 0.25
MW-10
8/19/93 Regular 190 460 < 200 240 NA NA
1/27/94 Regular 134 4 55 336 NA NA
5/4/95 Reguiar 980 15 11 84 NA NA
8/1/95 Regular 1300 32 32 100 NA 3.6
11/15/95 Regular 1000 24 15 36 NA 1.7
2/23/96 Regular 810 23 27 44 NA 2.4
5/31/96 Regular 700 24 34 28 NA 2
8/23/96 Regular 290 3.4 6.4 13 NA 1.4
12/2/96 Reguiar 280 1.3 17 8 0.94 0.97
3/12/97 Regular 110 <5 17 <5 0.61 0.57
6/12/97 Regular 150 12 30 <5 0.68 <05
9/12/97 Regular 87 2.3 26 2.7 0.76 0.33
9/12/97 Duplicate 87 24 26 2.8 0.79 0.33
12/10/97 Regular 41 9.8 12 7.7 1.1 0.28
12/10/97 Duplicate 36 8.5 10 6.7 1.2 0.24
3/23/98 Regular 36 <5 59 <5 1.6 < 0.5
3/23/98 Duplicate 36 <1 53 1.3 1.7 0.18
6/23/98 Regular 37 <5 <5 <5 2.1 < 0.5
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Table 4
Cummulative Analytical Results for Groundwater Samples
Hobbs, New Mexico Facility
BJ Services Company, U.S.A.

Monitor Sample Sample Benzene | Toluene Ethylbenzene I Xylenes TPH-D ] TPH-G
Well Date Type micrograms per iter, ug/L milligrams per liter, mg/L_|

MW-11 .
8/19/93 Regular <2 <2 <2 <2 NA NA
1/27/94 Regular <1 <1 <1 <1 NA NA
5/4/95 Reguiar <0.3 <03 <03 < 0.6 NA NA
8/1/95 Regular 44 29 55 13 NA 0.2
11/15/95 Regular 190 2.8 6.2 11 NA 0.4
2/23/96 Regular 49 1.2 0.51 4 NA 0.25
5/31/96 Regular 300 83 12 28 NA 0.8
8/23/96 Regular 100 1.2 0.3 4.7 NA 0.26
12/2/96 Regular 970 <5 6 8.1 2 1.3
312/97 Regular 130 <5 13 5.8 0.42 <05
3/12/97 Duplicate 100 <5 10 51 0.43 <05
6/12/97 Regular 150 23 19 <5 11 0.55
9/12/97 Regular 220 15 27 13 1 0.46

MW-11A
3/24/98 Regular 24 5 <5 <5 0.28 0.14
6/23/98 Regular 9.9 <5 <5 <5 <0.2 <05

MW-12
3/24/98 Regular 100 11 6 8 0.29 0.41
6/23/98 Regular 88 <5 <5 <5 <0.2 < 0.5
6/23/98 Duplicate 89 <5 <5 <5 0.31 < 0.5

MW-2 destroyed after January, 1994 MW-11 destroyed after September, 1997
NA=Not Analyzed NS=Not Sampled

NSP=Not Sampled due to Phase Separated Hydrocarbons
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Table 5 _
Laboratory Analytical Results for Natural Attenuation Evaluation
Parameters

BJ Services Company, U.S.A.

Hobbs, New Mexico
Dissolved Methane
Nitrate (mg/L) Sulfate (mg/L) (ppm)
MW-10 <0.1 325 0.55
MW-11A <0.1 225 0.11
MW-12 <0.1 240 <0.0012

wi\bjservi2832\034ta.xis




sIX elov0\ge8aVIasig m

s3uipeal (] P12y uo paseq sisAfeue [y (1)
pozA[euy 10N = VN

“I4/q1 10°0> HAL Pue I4/q[ 10°0> ‘XHALI ‘T4/q] 100> 2UdZusg 219M SUOISSIWD [BrYSk 94 ] SIWI| uonddlap ay) Suisn paje[nofed a1am juaa2 Sunidwes 96/70/71 10j parrodar sajer uossiuwzg

14\ VN VN 91°801 061 VN VN VN VN 86/TT/9 (1) 779086 10MUON
16°1 VN VN L6°801 00¢1 VN VN VN VN 86/¥T/¢ (1) ¥T€086 101UON
820 0000 0000 LT901 0lc 1£0°0 6000 ¢£100 100°0> L6/01/T] ce8C-1-4d
6£°0 VN VN 0t 'c01 ove VN VN VN VN L6/T1I6 (1) T160L6 101UON
800 8700 100°0 06601 S9 98 ye £9 1> L6/T/L 10-L6T0L0 2Ny
£e'0 LSOO £00°0 96011 0sT ¢l 9Y ¢l 1'C L6/T1/E 1-L6C1¢e-3d
10°0 8000 <0070 vo'6cl c> 1> > 1> [> 96/T/T1 10-9620T1 Ww=njg
1€°0 Ly00 L000 81°9T1 00T &> 1 [4! ¢> 96/¢£T/8 10-96£780 Wuonljd
0’1 8610 €000 AR 74! 0L9 123 0l ov Le 96/1¢/S 10-961¢£50 wenyyg
671 1o S00°0 12 218! 006 9¢ 01 LE 14 96/5TY 10-96¥C10 uenjjq
961 6810 6000 89¥CI 066 ov cl 4% 9 96/CC/t 10-96TCE0 u=nyjiyq
S6'l 1LT0 8100 SP8TI 00ct 39 Ll 19 4! 96/67/1 10-966¢C1 uanijq
680 161°0 9100 y9°6C1 0gs £ I St 01 S6/61/C1 10-S661T1 Wweniyjq
1Tt €ELLO 7900 ceeel 0L81 o€l [4% 081 6¢ S6/S1/11 10-S6S 111 wenyjg
66°C 6¢C0 ¥20°0 o11¢et 00S1 9¢ 4! 8¢ Sl S6/LITT yruanyig
68'¢ ciro 6100 96°¢Cl £eST 81 9 8T €l €6/8¢/6 z-uenpyjg
LELT 6£601 SLS'] 9L'sel 00091 0091 09¢ 00s¢ 066 €6/0T/6 1-uenyg
1£91 £v6'S CET'1 Lyeel 00L6 026 (43 0011 06L S6/61/6 [ -uonosenxy
1y/q| ‘arey 1y/q] ‘arey 14/qf ‘o1ey wyos Awdd ‘ownjoa £q uorjjiur 1od sued Aaeq pquny
uoIssIwg uorssiug uoIssIwg ‘arey Hd.L SOU[AY auszuaqAylg | suenjo], | euszuag sjdweg o[dweg
Hd.L Xd14 [BIoL uszuag a3reyasi(]

v'$N ‘Auedwo)) sdIAIRS g
AJ[10R ] 0JIXIIN MaAN ‘SQQOH
SUOISSIWY 1Y 0] S3NSIY [edns[euy Jo Lleunung

931aeL




SIXEIOPO\Z £8T\AIISIg M

au0z pajeimes jo
01> > 1> [> [> 1> doyaaoqe 5170 01,0 Spe-ces CPe-CES-TIMIN TI-MIN
3u0z pajeinies jo
vl > 1> [> [ > I> doy2s0qe,[ 01,670 STPS-CES STHE-CEC-Vil-MmIN VIIE-MN
3u0Z pAeINIES JO
91 t> I> 1> I > 1> dorasoqe g0l ¢T 16-0¢ 1€-06-LIA L-IA
2uo0z paeanes jo
091 P> 1> > 1> | > do12:10qe S g 01 6T 9°0¢-0¢ 9°0¢-06-99A 9-dA
3U0Z pajRINIES JO
1l > > 1> 1> I> do1dr0ge C¢ 01 .7 €1e-0¢ SHC-0¢-CHA S-dA
JUOZ PAIBINIES JO
0LS 00Z°001 000°18 000°L1 00T°T 00S > do12a0qe G 0} T ¢1e-0¢ S1S-0s-velv ¥y
3U0Z pajeInes Jo
08¢ 0Ss°¢1 000°€ 1 006°1 0S9 0T > dojy aa0qe 1 01§ 05-6F S0S-6¥-tClv Ty
200Z pajeInies jo
06L 0L0°'S 00T ovL 0tl 0¢ > dojanoqe cT'E 01 LT 16-0¢ fe-gs-zeiy iy
auo0z pajeInies jo
0} > Sl Sl [> [> > do1 01393991 1 01 01 €949 SO-+9-1TIV v
86 128°C 0081 0LS ost 159 auoz pajemes jo dol 1y Cps-Cgs Sye-ces-iay 12-1v
au0z pajeIN)Es JO
0st 01¢°L 00£°9 001°1 orl o1 > dojasoqe o1 T'g 80505 80508101V 11y
U0z pareimes jo
0oLt 00T'116 000°029 000°0LI 000°0T! 00Tl dor210qe S 01 C'T 16-0¢ 1€-0¢-0C1V ocIv
(34/3wm) (3%/3n) (3x/3n) (3%/38n) (3x/3n) (8%/3n) uonduasaq (3pea3 mojaq 133)) uonEIYUIP] uonedyuIP|
d-Hdl X114 [eio0], SAUIAY audzudQIAY auanjoy, 2uazudg qidaq pdaq ajdureg sjdweg PAA

03Xy MIN ‘SqQqOH
v'S ) ‘Auedwo)) sanass g
Bunduseg [10§ 8661 K1enaqa§ 40 S3INsIY [rInd|euy
La1qe]







APPENDICES

\StreetTalk\FS DATA@Homer@Servers\WP\bjservi2832\039r. DOC
“Use or disclosure of data contained on this sheet is subject to the restriction specified at the beginning of this document.”




e




APPENDIX A

Groundwater Sampling Forms
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BROWNanoD CALDWETLL

WELL ID: MW-01
Groundwater Sampling Field Data Sheet W.County Road, Hobbs, NM
Project Number: 2832 Task Number: 13 Date: é’f 23_/_ EZ -
Casing Diameter Purge Equipment Equipment Calibration - Time
2 inches Submersible pump - . -
Total Depth of Well from TOC pH = at °C
64.42 teer . - )
Static Water from TOC Sample Equipment pH = at °c
5656 5 . 5§ teet Submersibie pump
Product Level from TOC Conductivity
Conductance
5&1( jZ 3 2/ feet Standard: - umhos/cm at 25°C
Length of Water Column Analytical Equipment (pH, DO, Redox, filtration, etc.)
7 5), / feet YSI1600 XL Measured Value: - umhos/cm at 25° C
Well Volume
-
w (- 3 &g Hach Kits for DO, Ferrous Iron, Alkalinity|pissoned Oxygen
Screened Interval (from GS) DO Meter Calibrated to: mg/L|
feet -
. Well Gallons - Dissolved Water . .
Time Volume | Removed pH Temp | Conductivity Redox Oxygen Levels Visual Description
0
. 7
g |3 | M = Scy 7@2
! -
v

zoy3| 2 5 ST |l
04| 3 ]33 V{ 57 | Gl

Geochemical Parameters Comments:

mgiL M= Mol meagwrfc/ C/U€ 7‘0 /Pf€5€nce

Dissolved Oxygen: @ mglL O 1[ /O§ /_,/ /.‘ /7 %% -e // .

Nitrate:

Ferrous Iron:

mg/L

Alkalinity ol

PPE Wom: Sampler's Signatur
Nitrile Gloves
Disposition of Purge Water: . /O
Drummed and placed in drum storage '(A-\ A
v TN

Fds-hob1.xls (1)




BROWN AN CALDWETULL

WELL ID: MW-03
Groundwater Sampling Field Data Sheet W.County Road, Hobbs, NM
Project Number: 2832 Task Number: 13 Date: / ZZ} /f g -
Casing Diameter Purge Equipment Equipment Calibration - Time
2 inches Submersible pump - - -
Total Depth of Well from TOC pH = at °c
6431 feet - - -
Static Water from TOC Sample Equipment pH = at °c
swts S3 L6 e Submersible pump
Product Level from TOC Conauctivity
Conductance
feet Standard: - umhos/cm at 25°C
Length of Water Column Analytical Equipment (pH, DO, Redox, filtration, etc.)
B8 10 &5 feet YSI 600 XL Measured Value: - umhos/cm at 25° C
Well Volume
188 l?S gat Hach Kits for DO, Ferrous Iron, Alkalinity|pissoived Oxvaen
Screened interval (from GS) DO Meter Calibrated to: mg/L|
feet -
] Waell Gallons L Dissolved Water ) -
Time Volume | Removed pH Temp | Conductivity Redox Oxygen Lovels Visual Description

G | 0 e | Wy | 2ol eS| Ly |osS |sq

vl Uiy L 2dsT g [T g0 (sbe [SYe

1926 | 2

U~
P
—~J
Y
:.
o
K

ke e (0¥ S

9300 % Sl |7y |7 s~ ~5e.) Jog¢ Y,/
4
Geochemical Parameters Comments:
Ferrous iron: ] mglL
Dissolved Oxygen: ‘ mglL
Nitrate: molL
Alkalinity mglL
PPE Wom: Sampler's Signaturg:

Nitrile Gloves
Disposition of Purge Water: .
Drummed and placed in drum storage ‘«_\

/ VY O~

Fds-hob1.xls (3)




BROWN ano CALDWETULL

WELL ID: MW-04
Groundwater Sampling Field Data Sheet W.County Road, Hobbs, NM
Project Number: 2832 Task Number: 13 Date: é{pz 34’25 -
Casing Diameter Purge Equipment Equipment Calibration - Time
2 incnes Submersible pump - - -
Total Depth of Well from TOC pH = at °C
61 43 feet - - -
Static Water from TOC Sample Equipment pH = at °c
5308 2, &2 femt Submersible pump
Product Level from TOC Conductivity
. Conductance
5264 %5 6 0 feet Standard: - pmhos/cm at25°C
Length of Water Column Analytical Equipment (pH, DO, Redox, filtration, etc.)
858 /7[ 67 / feet YSI 600 XL Measured Vaiue: - umhos/cm at 25° C
Well Volume
3 ( ¢ L gal Hach Kits for DO, Ferrous Iron, Akenity |pissoved Oxvgen
Screened Interval (from GS) DO Meter Calibrated to: mg/L
feet -
. Waell Galions . Dissolved Water . -
Time Volume | Removed pH Temp | Conductivity Redox Oxygen Levels Visual Description
/21,«* /(_ .
0 7;&7
(;ﬂf‘n./ ,
1410 1 ¥ 5 ym S S ‘#éb C(a-w(?
i
- a . N /
l kz 2 ~> /'( o’
’/‘% Qa/’
7 ’ ,
3 ps : “y 5l C/f(m/
()0 /L{ ‘ \\/ - [{ )
4
Geochemical Parameters Comments;
. ’ / _ ) / -
Ferrous Iron: ¢ mglL /\/ M = 0/ eas, /ebﬁ C/(/é J_o prese nee
Dissolved Oxygen: 3 ‘/ molL ) .( PS /»/ ;N wWe / / .
Nitrate: mglL
Alkalinity molL
Pul
PPE Wom: Sampler's Signature;
Nitrile Gloves
Disposition of Purge Water: <
Drummed and placed in drum storage AM_\_ ySu—
\ / v N . \\J

Fds-hob1.xls (4)
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BROWNanpD CALDWEULL 5
l WELL ID: MW-04
Groundwater Sampling Field Data Sheet W.County Road, Hobbs, NM
' Project Number: 2832 Task Number: 13 Date: a / 7 7 / %-
Casing Diameter Purge Equipment Equipment Calibration - Time
I 2 inches Submersible pump - -
Total Depth of Well from TOC pH = at °c
6027 feet - - .
I Static Water from TOC Sampie Equipment pH = at °c
s210 §57YY e Submersible pump
Product Level from TOC Conductivity
w i 4 Conductance
N / A’%%’ feet Standard: - umhos/cm at 25°C
Length’of Water Column Analytical Equipment (pH, DO, Redox, filtration, etc.)
” e \\ B3 feet YSI 600 XL Measured Value: - umhos/cm at 25°C
Well Volume .
133 C, ¥ 6 gal Hach Kits for DO, Ferrous Iron, Alkalinity|pissoved Oxvgen
n Screened Interval (from GS) DO Meter Calibrated to: mg/L|
feet -
w . Well Gallons . Dissolved Water . -
Time Volume | Removed pH Temp | Conductivity Redox Oxygen Levels Visual Description
0] - '
m och O3 7/—?, /7,36 1621 /0%, 5 e C/QQ/\
4 G 1 (2] (? los Fl) . .
m 0G4y [ Zzo| Ny 5 / 7.5 Z e (J/um
2 b ' : ' ’
i Ot 2@ | Sz /0¢e | 11209 | ], 92 clea,
G 3 > ] / » ’
I D53 3.6 |20 189 fo55 M1y | LSy ¢ lecor
4
Geochemical Parameters Comments:
n Ferrous Iron: (l% oL chmb/ea?ﬁ-
Dissolved Oxygen: @ molL /
Nitrate: A mglL
n Alkalinity molL
m PPE Wom: Sampler's Signature;
Nitrile Gloves !
Disposition of Purge Water: ! ] J
n Drummed and placed in drum storage L. M
14 =0




BROWNaAanxD CALDWETULL

WELL ID: MW-06

Groundwater Sampling Field Data Sheet W.County Road, Hobbs, NM
Project Number: 2832 Task Number: 13 Date: -
Casing Diameter Purge Equipment Equipment Calibration - Time

2 inches Submersible pump - - -
Total Depth of Well from TOC pH = at

601 7 feet
Static Water from TOC Sample Equipment pH = at
P AN Submersible pump
Product Level from TOC Conductivity
ﬁ-ﬁd ﬂ}% Conductance
¢ feet Standard: - umhos/cm at 25°C

Length of Water Column

869 7 ¢ 29 feet

Well Volume

1.32 /, ,9 gal

Screened Intervai (from GS)

feet

Analytical Equipment (pH, DO, Redox, filtration, etc.)

YSI 600 XL

Hach Kits for DO, Ferrous Iron, Alkalinity

Measured Value:

- pmhos/cm at 25° C

Dissolved Qxvgen

DO Meter Calibrated to:

mg/L

Time VX\II:r:e Rc:flrilc())\:‘es d pH Temp | Conductivity Redox Dg:)%:id l\_’\é 3:; Visual Description

C'(Oud'?‘
O ° 0L |lo)2te| 422 | lez,o| | 82
3oy, v |lz |Bo6s]ez. &9 1353 “«;Z?(a 2,55 “Hear
¢ 7 ) l/ 31‘5/ .
,3‘2L : z k( 7» (97 &Zl 79 t \{[O ' Z” L{? O’lea('
330 3 136 26 23ty i e Clesy-
4

Geochemical Parameters

Comments;

Ferrous lron:

)

wm\vor \\9 \r.g;\ \7’€\0(D \a@ c}—b &&m flia )

mg/L
Dissolved Oxygen: (‘0‘ O’F gL L’{Uéf‘VL).Oﬂ‘iék fCa_(:((nq e ¥ fo & (e 5 el
. 4 ’ / '
Nitrate: molL ﬁmd D/L)A‘re JN€acy ;2 e @ I/L(‘
Alkalinity molL
PPE Worn:

Nitrile Gloves

Disposition of Purge Water:

Drummed and placed in drum storage

Fds-hob1.xls (6)

Sampler's Signa!7’ f \
- é;__ 4
)




BROWNaAND CALDWETLL

WELL ID: MW-07
Groundwater Sampling Field Data Sheet W.County Road, Hobbs, NM
Project Number: 2832 Task Number: 13 Date: -
Casing Diameter Purge Equipment Equipment Calibration - Time
2 incnes Submersible pump - - -
Total Depth of Well from TOC pH = at °C
61 46 feet
Static Water from TOC Sample Equipment pH = at °c
5308 59 2. et Submersible pump
Product Level from TOC | Conductivity
H_éa A//,{' Conductance
P feet Standard: - pmhos/cm at 25° C
Length of Water Column Analytical Equipment (pH, DO, Redox, filtration, etc.)
8.38 7‘ a b feot YSI 600 XL Measured Value: - umhos/cm at 25°C
Well Volume
1.37 / / 5/ gal Hach Kits for DO, Ferrous Iron, Alkalinity|pissoived Oxygen
Screened Interval (from GS) DO Meter Calibrated to: mg/L
feet -
WL V0% =55.¢5"
Time Well Gallons pH Temp | Conductivity Redox Dissolved Water Visual Description

Volume | Removed Oxygen Levels

o1s| O | O | 7oy 2005 | sofs50| 0o |36 Cloely
oR> 1 | |9 |3t 1489 1051 | 397

Cs270 2 2.4 GosyRelb|iyLy ifs|z¥3 Llear
: 3 . . < 2. :
0¥z A L.%‘ (2= “/ /"/s“’] '}°|L/ .52 C/etzp
4
Geochemical Parameters Comments:
Ferrous Iron: @ mglL
Dissolved Oxygen: @ molL
Nitrate: , molL
Alkalinity mglL
PPE Wom: Sampler's Signatare,

Nitrile Gloves
Disposition of Purge Water: =
Drummed and placed in drum storage ‘(A,._

Fds-hob1.xls (7}




BROWN anp CALDWETULTL

Groundwater Sampling Field

2832

Project Number:

WELL ID:

W.County Road, Hobbs, NM

Data Sheet

Task Number: 13

MW-08

Date: "'/23/% -

Casing Diameter

Purge Equipment

Equipment Calibration - Time

2 inches Submersible pump -
Total Depth of Well from TOC pH at °c
6252 feet - -
Static Water from TOC Sample Equipment pH at °c
5386 4.0/  feat Submersible pump
Product Level from TOC | Conductivity
/p Conductance
/ /7 feet Standard: - pmhos/cm at 25°C

Length of Water Column Analytical Equipment (pH, DO, Redox, filtration, etc.)
a6 ¥ 37 feet YSI 600 XL Measured Value: - pmhos/cm at 25° C
Well Volume
0 |, 39 gal Hach Kits for DO, Ferrous Iron, Alkalinity|pissoved Oxvgen
Screened interval (from GS) DO Meter Caiibrated to: mg/L
feet -
Time Vrlluer:e RCZ:IC?\?: d pH Temp | Conductivity Redox Dg’:g:id X:Ia ?;:IL Visual Description
. _ Breion
0%¥ | 0 |6y |7 o |20 | [Lgy [SBy | Z /0 | TYo, Lo,
; 1 S — 7 S’ Z — . f
, 2 2.6 C i 3;/ 'S :
Olo Y1 ey Jlq) | 257 TS | e
01| 2 |40 |[Lylzely|lbt] 301 L5y |79 el
4
Geochemical Parameters Comments:
Ferrous Iron: N M L MM - nod oy 54//6‘Q
Dissolved Oxygen: p j f/( molL
Nitrate: mglL
Alkalinity mglL

PPE Womn:
Nitrile Gloves

Disposition of Purge Water:
Drummed and placed in drum storage

Sampler's Signatt7 ; T
L/ St

[ A

Fds-hob1.xls (8)




BROWN anpo CALDWETLL
WELL ID: MW-09

Groundwater Sampling Field Data Sheet W.County Road, Hobbs, NM

Project Number: 2832 Task Number: 13 Date: é{ A 2 lzg -

Casing Diameter Purge Equipment Equipment Calibration - Time

2 inches Submersible pump - - -
Total Depth of Well from TOC pH = at °c

60.27 feet - - -

Static Water from TOC Sample Equipment pH = at °Cc

5210 § 5,04 e Submersible pump

Product Level from TOC Condyctivity

Conductance
feet Standard: - umhos/cm at 25°C

Length of Water Column Analytical Equipment (pH, DO, Redox, filtration, etc.)

8.17 ,7 . ( feat YSI 600 XL Measured Value: - umhos/cm at 25° C

Well Volume

33 / v [/l gal Hach Kits for DO, Ferrous Iron, Alkalinity|pissoived Oxygen
Screened Interval (from GS) DO Meter Calibrated to: mg/L

feet -

Time VX:’:,'T'IG R‘Zﬁ:ﬁ’;‘: | eH | Temp |Conductivity| Redox Dg:;;‘;ﬁd xf’,z; Visual Description
530%
it | V|l (g | I
lyzs] 2 |y 7.3
By ° R L 5C,6Y
4
Geochemical Parameters Comments;

. Y} N '
Ferrous lron: é molL prpm . 131-)' s i Anu e ;ulg,‘,l.z gp KL’AL r
!

Dissolved Oxygen: moll CnCLr L &‘;( ( NM = /’70'/ mea sy /&7)
Nitrate: mlL ’ ‘
Alkalinity ol

PPE Wom: Sampler's Signature,
Nitrile Gloves éf ! '
Disposition of Purge Water: . /7
Drummed and placed in drum storage
|4 - )

Fds-hob1.xls (9)
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BROWNaAanD CALDWETULTL

WELL ID: MW-10
Groundwater Sampling Field Data Sheet W.County Road, Hobbs, NM
Project Number: 2832 Task Number: 13 Date: -
Casing Diameter Purge Equipment Equipment Calibration - Time
2 inches Submersible pump - - -
Total Depth of Well from TOC pH = at °c
63.60 feet - - -
Static Water from TOC Sample Equipment pH = at °c
350 55 L tem Submersible pump
Product Level from TOC Conductivity
i Conductance
b/ U feet Standard: - pmhos/cm at 25°C
Length of Water Column Analytical Equipment (pH, DO, Redox, filtration, etc.)
a6+ 9 . "-(%/ feet YS1600 XL Measured Value: - umhos/cm at 25°C
Well Volume
57 l RE gal Hach Kits for DO, Ferrous iron, Alkalinity |pissoiveq Oxvgen

Screened Interval (from GS)

feet

DO Meter Calibrated to:

mg/L

log] © |05 é;éb w4 903 | 9e, | Loy C[mi/,

[4"(7 1 lL( ’ 57| Bt .(.(6“.5'75 103 097 U/{a\r

o 2 | 0% ﬁé? 23| 2 |- I3 693 oo

/L“z,(, 3 - é7L 2137 ?7/717 kst) 11,13 ey~
4

Geochemical Parameters

Ferrous iron:

9‘ r mg/L

Dissolved Oxygen: ﬂ mglL
t

Nitrate: mglL

Alkalinity molL

PPE Wom:

Nitrile Gloves

Disposition of Purge Water:
Drummed and placed in drum storage

Sampler's Signature:
) ﬂ rp
% [

Fds-hob1.xls (10)




BROWNaAnND CALDWEULL
WELL ID: MW-11A

Groundwater Sampling Field Data Sheet W.County Road, Hobbs, NM
Project Number: 2832 Task Number: 13 Date: -
Casing Diameter Purge Equipment Equipment Calibration - Time
2 inches Submersible pump
Total Depth of Well from TOC pH = at °Cc
641 6 feet - - -
Static Water from TOC Sample Equipment pH = at °c
5479 S Y3 teet Submersible pump
Product Level from TOC Conductivity
e Conductance
feet Standard: - umhos/cm at 25° C
Length of Water Column Analytical Equipment (pH, DO, Redox, filtration, etc.)
97 ?t 76 feet YSI 600 XL Measured Value: - umhos/cm at 25°C
Well Volume
1.53 / . 43 gal Hach Kits for DO, Ferrous Iron, Alkalinity|pissonved Oxvaen
Screened interval (from GS) DO Meter Calibrated to: mg/L
feet -
T ; ]
Time Well Gallons pH Temp | Conductivity Redox Dissolved Water Visual Description

Volume | Removed Oxygen Levels

' ' — Ver

N O o byl >w 2r45 | =371 [0.6% |55, C/"{:t[ﬁ

J
/‘{ (.T2 |20 Y| 2Ve |~56.3 O sz 55,9, é/liﬂﬂétw/;,

2 .5 (0c<61 202y 2'8%9 R A 0(\(7 0’0”,’73 C/eq,r

;”117 YT by 20,3 F6s” e O3 293 C/"Q/‘

Geochemical Parameters Comments:

Ferrous Iron: é
D« mglL

Dissolved Oxygen: ( ™ molL
Nitrate: mglL
Alkalinity %’7/) ol

PPE Wom: Sampler's Signaturg:

Nitrile Gloves
Disposition of Purge Water:

Drummed and placed in drum storage

Fds-hobt.xls (11A)




‘ BROWNaAanND CALDWETULTL
I WELL ID: MW-12
Groundwater Sampling Field Data Sheet W.County Road, Hobbs, NM
| I Project Number: 2832 Task Number: 13 Date: -
Casing Diameter Purge Equipment Equipment Calibration - Time
’ ' 2 inches Submersible pump -
: Total Depth of Well from TOC pH = at °c
’g\‘ {{M feet -
' Static Water from TOC Sample Equipment PH = at °c
{ .
P A A Submersible pump
3 Product Level from TOC | Conductivity
I Conductance
: — feet Standard: - pmhos/cm at 25°C
Length of Water Column Analytical Equipment (pH, DO, Redox, filtration, etc.)
' [ %] f, S.L teet YS1 600 XL Measured Value: - pmhos/cm at 26°C
Well Volume
wovd / p 3? gal Hach Kits for DO, Ferrous Iron, Alkalinity|pissovey 0xvaen
I Screened interval (from GS) DO Meter Calibrated to: mg/Ll
feet -
l . Weli Gall - Dissolved Wat . -
Time Volueme Re?ng\r:: d pH Temp | Conductivity Redox (I)st;g:i L‘:,;; Visual Description
. ; sl f
- 0 - _ , — g
| [sA. 0.5 |Gy | 2lw3| 3283 \fowy | L5 [S2e | 5T
e
/e ;
‘ o 1 - . _ o &
/sty I o 200 3280 |~ 759 |O%s 195.) | clear
2 : ' o <G —
1517 ot e s AR Sr4s 1957 [0SY <8775 le -
3 ! N ! i - S
s ¥, b Ugql3%0 Wy Ows” 375
4
Geochemical Parameters Comments:
. C PR
Ferrous lron: [)" 2_ mplL f/l w_zg' 3 Jé,’* D_%)[Cﬁ[{
Dissolved Oxygen:j molL
Nitrate:

mg/L

Alkalinty ST ol

PPE Wom: Sampler's Signature: 7
Nitrile Gloves '
Disposition of Purge Water: < / j
Drummed and placed in drum storage /L\,.,. N
T "N T

Fds-hob1.xls (12)







APPENDIX B

Laboratory Analytical Report for Groundwater Samples

\\StreetTalk\FS DATA@Homer@Scrvers\WP\bjservi2832\039r.DOC
“Use or disclosure of data contained on this sheet is subject to the restriction specified at the beginning of this document.”



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
® HOUSTON, TEXAS 77054

PHONE (713) 660-0901

July 13, 1998

Mr. Rick Rexroad

BROWN AND CALDWELL
1415 Louisiana

Houston, TX 77002

The following report contains analytical results for the sample(s) received at Southern Petroleum
Laboratories (SPL) on June 25, 1998. The sample(s) was assigned to Certificate of Analysis
No.(s) 9806C06 and analyzed for all parameters as listed on the chain of custody.

Any data flag or quality control exception associated with this report will be footnoted in the
analytical results page(s) or the quality control summary page(s).

If you have any questions or comments pertaining to this data report, please do not hesitate to
contact me. Please reference the above Certificate of Analysis No. during any inquiries.

Again, SPL is pleased to be of service to you. We anticipate working with you in fulfilling all your
current and future analytical needs.

Southern Petroleum Laboratories
Do L L Ty
Bernadette A. Fini

Senior Project Manager




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
f ® PHONE (713) 660-0901

Southern Petroleum Laboratories, Inc.

Certificate of Analysis Number: 98-06-C06

Approved for Release by:

/7
s
Y 2/ ¢/¢4¢¢é;;€%/ A Laz | S/ 5f

/ Bernadette A. Fini, Senior Project Manager Date

Greg Grandits
Laboratory Director

Cynthia Schreiner
Quality Assurance Officer

The attached analytical data package may not be reproduced except in full
without the express written approval of this laboratory.




Brown and Caldwell
1415 Louisiana

erfificate of Analysis No. H9-9806C06-01

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
- PHONE (713) 660-0901

Houston, TX 77002
ATTN: Rick Rexroad DATE: 07/10/98
PROJECT: BJS Hobbs County Rd PROJECT NO: 2832.13
SITE: Hobbs, NM MATRIX: WATER
SAMPLED BY: Brown & Caldwell DATE SAMPLED: 06/23/98 18:34:00
SAMPLE ID: MW-09 DATE RECEIVED: 06/25/98
ANALYTICAL DATA
PARAMETER RESULTS DETECTION UNITS
LIMIT
Gasoline Range Organics 0.25 0.1 p mg/ L
Surrogate % Recovery
4 -Bromofluorobenzene 103
1,4-Diflucrobenzene 127
Method 8015B *** for Gasoline
Analyzed by: LJ
Date: 07/07/98
BENZENE 2.4 1.0 P ug/L
TOLUENE 22 1.0 P ug/L
ETHYLBENZENE 10 1.0 P ug/L
TOTAL XYLENE 36 1.0 P ug/L
TOTAL VOLATILE AROMATIC HYDROCARBONS 70.4 ug/L
Surrogate % Recovery
1,4-Difluorobenzene 90
4 -Bromofluorobenzene 107
Method 8020A **x*
Analyzed by: LJ
Date: 07/07/98
Total Petroleum Hydrocarbons-Diesel ND 0.20 P mg /L
Surrogate % Recovery
n-Pentacosane 70
Method 8015B *** for Diesel
Analyzed by: RR
Date: 07/10/98 09:06:00
(P) - Practical Quantitation Limit - Not detected.
Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE:

with EPA guidelines for quality assurance.

These analyses are performed in accordance




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

frfificate of Analysis No. H9-9806C06-02

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: Rick Rexroad DATE: 07/10/98
PROJECT: BJS Hobbs County Rd PROJECT NO: 2832.13

SITE: Hobbs, NM MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 06/23/98 19:30:00
SAMPLE ID: MW-03 DATE RECEIVED: 06/25/98

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Gasoline Range Organics 4.9 1P mg/L
Surrogate % Recovery
4 -Bromofluorobenzene 97
1,4-Difluorobenzene 97

Method 8015B *** for Gasoline
Analyzed by: AA
Date: 07/07/98

BENZENE 100 10 P ug/L
TOLUENE 720 10 P ug/L
ETHYLBENZENE 350 10 P ug/L
TOTAL XYLENE 490 10 P ug/L
TOTAL VOLATILE AROMATIC HYDROCARBONS 1660 ug/L
Surrogate % Recovery
1,4-Difluorckenzene 103
4 -Bromofluorobenzene 90
Method 8020A ***
Analyzed by: AA
Date: 07/07/98
Total Petroleum Hydrocarbons-Diesel 0.40 0.20 P mg /L
Surrogate % Recovery
n-Pentacosane 64

Method 8015B *** for Diesel
Analyzed by: RR
Date: 07/10/98 12:58:00

(P} - Practical Quantitation Limit

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

COMMENTS: Sample contains petroleum hydrocarbons from C10-C24
that do not resemble a diesel pattern. (Cl10-C24) RR
QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.




Brown and Caldwell
1415 Louisiana
Houston, TX 77002
ATTN: Rick Rexroad

ergﬁficate of Analysis No. H9-9806C06-03

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

DATE: 07/10/98

PROJECT: BJS Hobbs County Rd
SITE: Hobbs, NM
SAMPLED BY: Brown & Caldwell
SAMPLE ID: MW-04

PROJECT NO:
MATRIX:

DATE SAMPLED:
DATE RECEIVED:

2832.13

WATER

06/23/98 20:14:00
06/25/98

PARAMETER
Gasoline Range Organics

Surrogate
4 -Bromofluorobenzene
1,4-Difluorobenzene
Method 8015B *** for Gasoline
Analyzed by: AA
Date: 07/07/98

BENZENE

TOLUENE

ETHYLBENZENE

TOTAL XYLENE

TOTAL VOLATILE AROMATIC HYDROCARBONS

Surrogate
1,4-Difluorobenzene
4 -Bromoflucrobenzene
Method 8020A **x*
Analyzed by: AA
Date: 07/07/98

Total Petroleum Hydrocarbons-Diesel

Surrogate
n-Pentacosane
Method 8015B *** for Diesel
Analyzed by: RR
Date: 07/10/98 10:23:00

ANALYTICAL DATA

RESULTS
10

% Recovery
103
100

160
890
590
1600
3240

% Recovery

107
93

0.69

% Recovery
64

DETECTION UNITS
LIMIT

1P mg/L

10 P ug/L

10 P ug/L

10 P ug/L

10 P ug/L

ug/L

0.20 P mg/L

(P) - Practical Quantitation Limit

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste,

EPA SW846, 3rd Ed.

COMMENTS: Sample contains petroleum hydrocarbons from C10-C24
that do not resemble a diesel pattern. (C10-C24) RR
QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



‘ HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
l 4 HOUSTON, TEXAS 77054
Erfificate of Analysis No. H9-9806C06-04  PHONE (713) 660-0901
Brown and Caldwell
I 1415 Louisiana
Houston, TX 77002
I ATTN: Rick Rexroad DATE: 07/10/98
PROJECT: BJS Hobbs County Rd PROJECT NO: 2832.13
SITE: Hobbs, NM MATRIX: WATER
I SAMPLED BY: Brown & Caldwell DATE SAMPLED: 06/23/98 20:46:00
SAMPLE ID: MW-01 DATE RECEIVED: 06/25/98
n ANALYTICAL DATA
PARAMETER RESULTS DETECTION UNITS
LIMIT
n Gasoline Range Organics 9.2 0.5 P mg/L
Surrogate % Recovery
l 4-Bromofluorobenzene 113
1,4-Difluorobenzene 107
Method 8015B *** for Gasoline
Analyzed by: AA
n Date: 07/07/98
BENZENE 53 5.0 P ug/L
n TOLUENE 680 5.0 P ug/L
ETHYLBENZENE 580 5.0 P ug/L
TOTAL XYLENE 1400 5.0 P ug/L
m TOTAL VOLATILE AROMATIC HYDROCARBONS 2713 ug/L
Surrogate % Recovery
1,4-Difluorobenzene 107
n 4 -Bromofluorobenzene 93
Method 8020A **+*
Analyzed by: AA
Date: 07/07/98
Total Petroleum Hydrocarbons-Diesel 1.4 1.00 P ng /L
w Surrogate % Recovery
n-Pentacosane 68
Method 8015B *** for Diesel
n Analyzed by: RR
Date: 07/10/98 11:02:00
” (P) - Practical Quantitation Limit
Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
n ***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.
COMMENTS: Sample contains petroleum hydrocarbons from C10-C24
l that do not resemble a diesel pattern. (C10-C24) RR
QUALITY ASSURANCE: These analyses are performed in accordance
l with EPA guidelines for quality assurance.



QUALITY CONTROL

DOCUMENTATION




SPL BATCH QUALITY CONTROL REPORT **
e HOUSTON LABORATORY

Method Modified 8015B*** for Gasoline 8880 INTERCHANGE DRIVE

HOUSTON, TEXAS 77054

Batch Id: VARD980707084600 PHONE (713) 660-0901

Units: mg/L
LABORATORY CONTROL SAMPLE
SPIKE Method Spike Blank Spike QC Limits(**)
COMPOUNDS Blank Result Added Result Recovery (Mandatory)
<2> <3> <l> % %¥ Recovery Range
Gasoline Range Organics ND 1.0 1.0 100 64 - 131
MATRIX SPIKES
SPIKE Sample Spike Matrix  Spike Matrix Spike MS/MSD QC Limits(***
COMPOUNDS Results Added Duplicate Relative % (Advisory)
Result Recovery| Result Recovery|Difference] RPD
<2> <3> <1> <4> <l> <5> Max. Recovery Range
GASOLINE RANGE ORGANICS ND 0.9 0.67 74 .4 0.69 76.7 3.04 36 36 - 160
* = Values outside QC Range due to Matrix Interference (except RPD)
Analyst: ILJ « = Data outside Method Specification limits.
Sequence Date: 07/07/98 NC = Not Calculated (Sample exceeds spike by factor of 4 or more)
SPL ID of sample spiked: 9806A93-03A ND = Not Detected/Below Detection Limit
Sample File ID: DDG1026.TX0 % Recovery = {{ <1» - «2> ) / <3> ] x 100
Method Blank File ID: LCS % Recovery = (<1> / <3> ) x 100
Blank Spike File ID: DDG1023.TX0 Relative Percent Difference = | (<4> - <5> | / [(<4> + <5> ) x 0.5] x 100
Matrix Spike File ID: DDG1033.TX0 (**) = Source: SPL-Houston Historical data (lst Q '97)
Matrix Spike Duplicate File ID: DDG1034.TXO0 (***) = Source: SPL-Houston Historical Data (lst Q '97)
SAMPLES IN BATCH(SPL ID): 9806A93-04A 9806C06-01A 9806A93-09A 9806A93-03A

9806A93-05A SB06A93-06A 9B06A93-07A 9806AI93-08A




SPL

BATCH QUALITY CONTROL REPORT **
Method Modified 8015B*** for Gasoline

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0901

Batch Id: VARE980706211100
Units: mg/L
LABORATORY CONTROL SAMPLE
SPIKE Method Spike Blank Spike QC Limits (**)
COMPOUNDS Blank Result Added Result Recovery (Mandatory)
<2> <3> <l> % % Recovery Range
Gasoline Range Organics ND 1.0 1.1 110 64 - 131
MATRIX SPIKES
SPIKE Sample Spike Matrix Spike Matrix Spike MS/MSD QC Limits (***)
COMPOUNDS Results Added Duplicate Relative % {(Advisory)
Result Recovery| Result Recovery|Difference] RPD
<2> <3> <1l> <4> <l> <5> Max. Recovery Range
GASOLINE RANGE ORGANICS ND 0.9 0.70 77.8 0.74 82.2 5.50 36 36 - 160
* = Values outside QC Range due to Matrix Interference (except RPD)
Analyst: AA « = Data outside Method Specification limits.
Sequence Date: 07/06/98 NC = Not Calculated (Sample exceeds spike by factor of 4 or more)
SPL ID of sample spiked: 9806A93-02A ND = Not Detected/Below Detection Limit
Sample File ID: EEG1026.TX0 % Recovery = ({ <1> - <2> } / «3> 1 x 100
Method Blank File ID: LCS % Recovery = (<l> / <3> ) x 100
Blank Spike File ID: EEG1018.TX0 Relative Percent Difference = |(<4> - <5> | / [{<4> + <5> ) x 0.5] x 100
Matrix Spike File ID: EEG1022.TXO0 (**) = Source: SPL-Houston Historical data (lst Q '97)
Matrix Spike Duplicate File ID: EEG1023.TXO (***}) = Source: SPL-Houston Historical Data (lst Q '97)

SAMPLES IN BATCH(SPL ID): 9806A93-01A 9806A93-02A 9806A71-14C 9806A71-02C

9806C07-02A
9806C06-02A
9806C07-05A

9806A71-01C
9806C06-~03A
9806C07-06A

9806A71-13C
9806C07-01A
9806C05-01A

9806C06-04A
9806C07-03A
9806C05-02A

9806C05-03A




SPL BATCH QUALITY CONTROL REPORT ** HOUSTON LABORATORY
METHOD 8020 8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0901

Batch Id: VARD980706153401

Units: ug/L
LABORATORY CONTROL SAMPTLE
SPIKE Method Spike Blank _ Spike QC Limits (**)
COMPOUNTDS Blank Result Added Result Recovery (Mandatory)
<2> <3> <l> % . % Recovery Range

Benzene ND 100 99 99.0 61 - 119
Toluene ND 100 97 97.0 65 - 125
EthylBenzene ND 100 98 98.0 70 - 118
0 Xylene ND 100 99 99.0 72 - 117
M & P Xylene ND 200 130 95.0 72 - 116

MATRTIX SPIKES

SPIKE Sample Spike Matrix Spike Matrix Spike MS/MSD QC Limits (***)
COMPOUNDS Results Added Duplicate Relative % (Advisory)
Result Recovery| Result Recovery(|Difference{ RPD
<2> <3> <l> <4> <1l> <5> Max. Recovery Range
BENZENE ND 20 21 105 20 i00 4.88 21 32 - 164
TOLUENE ND 20 22 110 20 100 9.52 20 38 - 159
ETHYLBENZENE ND 20 22 110 20 100 9.52 19 52 - 142
O XYLENE ND 20 22 110 19 95.0 14.6 18 53 - 143
M & P XYLENE ND 40 44 110 33 97.5 12.0 17 53 - 144
* = Values outside QC Range due to Matrix Interference (except RPD)
Analyst: LJ « = Data outside Method Specification limits.
Sequence Date: 07/06/98 NC = Not Calculated (Sample exceeds spike by factor of 4 or more)
SPL ID of sample spiked: 9806C65-04B ND = Not Detected/Below Detection Limit
Sample File ID: D_G1008.TX0 % Recovery = [{ <1> - <2> ) / <3> ] x 100
Method Blank File ID: LCS % Recovery = {<l> / <3> ) x 100
Blank Spike File ID: D _G1004.TX0 Relative Percent Difference = |(<4> - <5> | / [(<4> + <5> ) x 0.5] x 100
Matrix Spike File ID: D_G1005.TX0 (**} = Source: SPL-Houston Historical Data (lst Q '97)
Matrix Spike Duplicate File ID: D_G1006.TX0 (***) = Source: SPL-Houston Historical Data {(lst Q '97)
SAMPLES IN BATCH(SPL ID) : 9806A93-05A 9806A93-06A 9B06A93-07A 9806A93-08A

9806A93-04A 9806C06-01A 9806A93-09A 9806A93-03A




METHOD 802

0

SPL BATCH QUALITY CONTROL REPORT **

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

- PHONE (713) 660-0901

Batch Id: VARES80706213700
Units: ug/L
LABORATORY CONTROL SAMPLE
SPIKE Method Spike Blank Spike QC Limits (**)
COMPOUNDS Blank Result Added Result Recovery {Mandatory)
<2> <3> <l> % % Recovery Range
MTBE ND 50 43 86.0 72 - 128
Benzene ND 50 51 102 61 - 113
Toluene ND S0 51 102 65 - 125
EthylBenzene ND 50 50 100 70 - 118
O Xylene ND 50 51 102 72 - 117
M & P Xylene ND 100 100 100 72 - 116
MATRIX SPIKES
SPIKE Sample Spike Matrix Spike Matrix Spike MS/MSD QC Limitg({***
COMPOUNDS Results Added Duplicate Relative % (Advisory)
Result Recovery! Result Recovery|Difference| RPD
<2> <3> <l> <4> <l> <5> Max. Recovery Range

MTBE ND 100 93 93.0 78 78.0 17.5 20 39 - 150
BENZENE ND 100 95 95.0 80 80.0 17.1 21 32 - 164
TOLUENE ND 100 95 95.0 81 81.0 15.9 20 38 - 159
ETHYLBENZENE ND 100 91 31.0 77 77.0 16.7 19 52 - 142
O XYLENE ND 100 97 97.0 82 82.0 16.8 18 53 - 143
M & P XYLENE ND 200 190 95.0 160 80.0 17.1 * 17 53 - 144

Analyst: AA

Sequence Date: 07/06/98

SPL ID of sample spiked:

9806A93-01A

Sample File ID: E_G1025.TX0

Method Blank File ID:

Blank Spike File ID: E_G1014R.TXO
Matrix Spike File ID: E_G1016.TX0

Matrix Spike Duplicate File ID: E_G1017.TX0

SAMPLES TN BATCH(SPL ID):

9806A84-02A
9806C07-02A
9806C07-01A
9806C05~01A

* =

&« =

NC = Not Calcu
ND =
% Recovery = [

LCS % Recovery

Relative Percent Difference =

(**) = Source

(***) = Source

9806A84-01A
9806C06-04A
9806C07-03A
9806C05-02A

lated

{ «1>
= (<1

: SPL-Houston Historical Data

: SPL-Houston Historical Data

= Values outside QC Range due to Matrix Interference

Data outside Method Specification limits.

(except RPD)

(Sample exceeds spike by factor of 4 or more)

- <2>

>/

9806A93-01A
9806C06-02A
9806C07-05A
9806C05-03A

)/

<3> ) x 100

9806A93-02A
9806C06-03A
9806C07-06A

Not Detected/Below Detection Limit
«3> ] x 100

(1st

(1st Q

Q '97)
'97)

f(<4> - <85> | / [{<4> + <5> ) x 0.5] x 100




CHAIN OF CUSTODY

AND

SAMPLE RECEIPT CHECKLIST




SPL BATCH QUALITY CONTROL REPORT ** PAGE

© HOUSTON LABORATORY
Method Modified 8015B*** for Diesel 8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

® .
Batch Id: HP_T980710063100 PHONE (713) 660-0901

Units: mg/L

BLANK SPIKES

SPIKE Sample Spike Matrix  Spike Matrix Spike MS/MSD QC Limits(**)
COMPOUNDS Results Added Duplicate Relative % (Advisory)

Result Recovery| Result Recovery|Difference| RPD

<2> <3> <l> <4> <1> <5> Max. Recovery Range

DIESEL ND 5.0 2.9 58.0 4.0 80.0 31.9 39 21 - 175

Analyst: RK * = Values Outside QC Range. « = Data outside Method Specification limits.

Method Blank File ID: ND = Not Detected/Below Detection Limit

Sample File ID: % Recovery = [{ <1> - <2> ) / «<3> ] x 100

Blank Spike File ID: T_F4308.TX0 Relative Percent Difference = |{<4> - <5> | / [(<4> + <5> } x 0.5] x 100
Matrix Spike File ID: (**) = Source: SPL-Houston Historical Data (4th Q '97)

Matrix Spike Duplicate File ID:

” Sequence Date: 07/10/98 NC = Not Calculated (Sample exceeds spike by factor of 4 or more)

SAMPLES TN BATCH(SPL 1ID): 9806C06-01B 9806C06-03B 9806C06-04B 9806C06-02B
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SPL Houston Environmental Laboratory

Sample Login Checklist

Date: Time:

(0-25-1K /%7

SPL Sample ID:

P06 0L

Temperature of samples upon arrival:

Yes | No
— ]
1 |Chain-of-Custody (COC) form is present. —
2 |COC is properly completed. —
3 |If no, Non-Conformance Worksheet has been completed.
4 |Custody seals are present on the shipping container. -
5 |If yes, custody seals are intact. l
6 |All samples are tagged or labeled. —
7 |1If no, Non-Conformance Worksheet has been completed.
8 |Sample containers arrived intact —
9

[
o

Method of sample delivery to SPL:  |SPL Delivery

Client Delivery

FedEx Delivery (airbill #) Sol,4 7472 <y
Other:

11 [Method of sample disposal: SPL Disposal —
HOLD

Return to Client

Name 7~ , Date.
/éﬁéZ:%?/ (025-78







HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
® PHONE (713) 660-0901

July 13, 1998

Mr. Rick Rexroad

BROWN AND CALDWELL
1415 Louisiana

Houston, TX 77002

The following report contains analytical results for the sample(s) received at Southern Petroleum
Laboratories (SPL) on June 24, 1998. The sample(s) was assigned to Certificate of Analysis
No.(s) 9806A93 and analyzed for all parameters as listed on the chain of custody.

Any data tlag or quality control exception associated with this report will be footnoted in the
analytical results page(s) or the quality control summary page(s).

If you have any questions or comments pertaining to this data report, please do not hesitate to contact
me. Please reference the above Certificate of Analysis No. during dany inquiries.

Again, SPL is pleased to be of service to you. We anticipate working with you in fulfilling all your
current and future analytical needs.

Southern Petroleum Laboratories

S S L

7/ Bernadette A. Fini
Senior Project Manager




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
- PHONE (713) 660-0901

Southern Petroleum Laboratories, Inc.

Certificate of Analysis Number: 98-06-A93

Approved for Release Dby:

o
"/(/(—(% C Cr ~T J /3 58

//Bernadette A. Fini, Senior Project Manager Date

Greg Grandits
Laboratory Director

Cynthia Schreiner
Quality Assurance Officer

The attached analytical data package may not be reproduced except in full
without the express written approval of this laboratory.



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

£rfificate of Analysis No. H9-9806A93-01  PHONE(713) 8600901

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: Rick Rexroad DATE: 07/10/98
PROJECT: BJS Hobbs County Rd PROJECT NO: 2832.13

SITE: Hobbs, NM MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 06/23/98 08:35:00
SAMPLE ID: MW-7 DATE RECEIVED: 06/24/98

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Gasoline Range Organics ND 0.1 P mg /L
Surrogate % Recovery
4-Bromofluorobenzene 90
1,4-Difluorobenzene 93

Method 8015BR *** for Gasoline
Analyzed by: AA
Date: 07/07/98

BENZENE ND 1.0 P ug/L
TOLUENE ND 1.0 P ug/L
ETHYLBENZENE ND 1.0 P ug/L
TOTAL XYLENE ND 1.0 P ug/L
TOTAL VOLATILE AROMATIC HYDROCARBONS ND ug/L
Surrogate % Recovery
1,4-Difluorobenzene 100
4 -Bromofluorobenzene 93
Method 8020A *x*x*
Analyzed by: AA
Date: 07/07/98
Total Petroleum Hydrocarbons-Diesel ND 0.20 P mg/L
Surrogate % Recovery
n-Pentacosane 140MI
Method 8015B *** for Diesel
Analyzed by: RR
Date: 07/09/98 11:24:00
ND - Not detected. (P} - Practical Quantitation Limit

MI - Matrix interference.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

ergificate of Analysis No. H9-9806A83-02

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: Rick Rexroad DATE: 07/10/98
PROJECT: BJS Hobbs County Rd PROJECT NO: 2832.13

SITE: Hobbs, NM MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 06/23/98 09:20:00
SAMPLE ID: MW-8 DATE RECEIVED: 06/24/98

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Gasoline Range Organics ND 0.1 P mg/L
Surrogate % Recovery
4 -Bromofluorobenzene 90
1,4-Difluorobenzene 93

Method 8015B *** for Gasoline
Analyzed by: AA
Date: 07/07/98

BENZENE ND 1.0 P ug/L
TOLUENE ND 1.0 P ug/L
ETHYLBENZENE ND 1.0 P ug/L
TOTAL XYLENE ND 1.0 P ug/L
TOTAL VOLATILE AROMATIC HYDROCARBONS ND ug/L
Surrogate % Recovery
1,4-Difluorobenzene 97
4 -Bromofluorobenzene 90
Method 8020A ***
Analyzed by: AA
Date: 07/07/98
Total Petroleum Hydrocarbons-Diesel ND 0.20 P mg/L
Surrogate % Recovery
n-Pentacosane 72
Method 8015B *** for Diesel
Analyzed by: RR
Date: 07/10/98 12:03:00
ND - Not detected. (P) - Practical Quantitation Limit

Notes: *Ref: Methods for Chemical Analysis of Water and Wastesg, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

erfificate of Analysis No. H9-9806A93-03  PHONE(713)660-0901

Brown and Caldwell
1415 Louilsiana
Houston, TX 77002

ATTN: Rick Rexroad DATE: 07/10/98
PROJECT: BJS Hobbs County Rd PROJECT NO: 2832.13

SITE: Hobbs, NM MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 06/23/98 09:55:00
SAMPLE ID: MW-5 DATE RECEIVED: 06/24/98

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Gasoline Range Organics ND 0.1 P mg/L
Surrogate % Recovery
4 -Bromofluorobenzene 103
1,4-Difluorobenzene 117

Method 8015B *** for Gasoline
Analyzed by: LJ
Date: 07/07/98

BENZENE ND 1.0 P ug/L
TOLUENE ND 1.0 P ug/L
ETHYLBENZENE ND 1.0 P ug/L
TOTAL XYLENE ND 1.0 P ug/L
TOTAL VOLATILE AROMATIC HYDROCARBONS ND ug/L
Surrogate % Recovery
1,4-Difluorobenzene 90
4 -Bromofluorobenzene 103
Method 8020A ***
Analyzed by: LJ
Date: 07/07/98
Total Petroleum Hydrocarbons-Diesel ND 0.20 P mg/L
Surrogate % Recovery
n-Pentacosane 170MI
Method 8015B *** for Diesel
Analyzed by: RR
Date: 07/10/98 05:52:00
ND - Not detected. (P) - Practical Quantitation Limit

MI - Matrix interference.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



Brown and Caldwell
1415 Louisiana
Houston, TX 77002
ATTN: Rick Rexroad

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

Erfificate of Analysis No. H9-9806A93-04 - PHONE (713)660-0901

DATE: 07/10/98

PROJECT: BJS Hobbs County Rd PROJECT NO: 2832.13

SITE: Hobbs, NM MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 06/23/98 13:37:00
SAMPLE ID: MW-6 DATE RECEIVED: 06/24/98

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Gasoline Range Organics 0.51 0.1 P mg/L
Surrogate % Recovery
4 -Bromofluorobenzene 103
1,4-Difluorobenzene 133
Method 8015B *** for Gasoline
Analyzed by: LJ
Date: 07/07/98
BENZENE 170 1.0 P ug/L
TOLUENE 4.1 1.0 P ug/L
ETHYLBENZENE 15 1.0 P ug/L
TOTAL XYLENE 7.2 1.0 P ug/L
TOTAL VOLATILE AROMATIC HYDROCARBONS 196.3 ug/L
Surrogate % Recovery
1,4-Difluorobenzene 137
4 -Bromofluorcbenzene 103
Method 8020A #**x*
Analyzed by: LJ
Date: 07/07/98
Total Petroleum Hydrocarbons-Diesel 1.2 0.20 P mg /L
Surrogate % Recovery
n~-Pentacosane 148MI
Method 8015B *** for Diesel
Analyzed by: RR
Date: 07/10/98 03:55:00
(P} - Practical Quantitation Limit MI - Matrix interference.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.

***Ref: Test Methods for Evaluating Solid Waste,

EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance

with EPA guidelines for quality assurance.



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

#erfificate of Analysis No. H9-9806A93-05  PHONE(713)660-0901

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: Rick Rexroad DATE: 07/10/98
PROJECT: BJS Hobbs County RA PROJECT NO: 2832.13

SITE: Hobbs, NM MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 06/23/98 14:27:00
SAMPLE ID: MW-11A DATE RECEIVED: 06/24/98

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Gasoline Range Organics ND 0.5 P mg/L
Surrogate % Recovery
4 -Bromofluorobenzene 100
1,4-Difluorobenzene 120

Method 8015B *** for Gasoline
Analyzed by: LJ
Date: 07/07/98

BENZENE 9.9 5.0 P ug/L
TOLUENE ND 5.0 P ug/L
ETHYLRENZENE ND 5.0 P ug/L
TOTAL XYLENE ND 5.0 P ug/L
TOTAL VOLATILE ARCMATIC HYDROCARBONS 9.9 ug/L
Surrogate % Recovery
1,4-Difluorobenzene 87
4 -Bromofluorobenzene 107
Method 8020A **x*
Analyzed by: LJ
Date: 07/07/98
Total Petroleum Hydrocarbons-Diesel ND 0.20 P mg /L
Surrogate % Recovery
n-Pentacosane 84
Method 8015B *** for Diesel
Analyzed by: RR
Date: 07/10/98 02:00:00
ND - Not detected. (P) - Practical Quantitation Limit

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

Erfificate of Analysis No. H9-9806A93-05  PHONE(713) 660-0901

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: Rick Rexroad DATE: 07/10/98
PROJECT: BJS Hobbs County Rd PROJECT NO: 2832.13

SITE: Hobbs, NM MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 06/23/98 14:27:00
SAMPLE ID: MW-11A DATE RECEIVED: 06/24/98

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Methane 0.11 0.0060 P ppm
RSKSOP-147

Analyzed by: JDR
Date: 07/08/98 05:14:00

Nitrate nitrogen(as N) ND 0.1 mg/L
Method 353.3 *
Analyzed by: DAM

Date: 06/25/98 11:00:00

Sulfate 225 25 mg /L
Method 375.4 *
Analyzed by: TW

Date: 07/07/98 11:00:00

(P) - Practical Quantitation Limit ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA

**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
*x*Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON. TEXAS 77054

rfificate of Analysis No. H9-9806A93-06 PHONE (713) 660-0901

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: Rick Rexroad DATE: 07/10/98
PROJECT: BJS Hobbs County Rd PROJECT NO: 2832.13

SITE: Hobbs, NM MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 06/23/98 15:21:00
SAMPLE ID: MW-12 DATE RECEIVED: 06/24/98

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Gasoline Range Organics ND 0.5 P mg/L
Surrogate % Recovery
4 -Bromofluorobenzene 87
1,4-Difluocrobenzene 127

Method 8015R *** for Gasoline
Analyzed by: LJ
Date: 07/07/98

BRENZENE 88 5.0 P ug/L
TOLUENE ND 5.0 P ug/L
ETHYLBENZENE ND 5.0 P ug/L
TOTAL XYLENE ND 5.0 P ug/L
TOTAL VOLATILE AROMATIC HYDROCARBONS 88 ug/L
Surrogate % Recovery
1,4-Difluorobenzene 100
4 -Bromofluorobenzene 100
Method 8020A ***
Analyzed by: LJ
Date: 07/07/98
Total Petroleum Hydrocarbons-Diesel ND 0.20 P ng/L
Surrogate % Recovery
n-Pentacosane 98
Method 8015RBR *** for Diesel
Analyzed by: RR
Date: 07/10/98 02:38:00
ND - Not detected. (P) - Practical Quantitation Limit

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

£rfificate of Analysis No. H9-9806A93-06 ~ PHONE(713) 660-0901

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: Rick Rexroad DATE: 07/10/98
PROJECT: BJS Hobbs County Rd PROJECT NO: 2832.13

SITE: Hobbs, NM MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 06/23/98 15:21:00
SAMPLE ID: MW-12 DATE RECEIVED: 06/24/98

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Methane ND 0.0012 P ppm

RSKSOP-147
Analyzed by: JDR
Date: 07/08/98 04:59:00

Nitrate nitrogen(as N) ND 0.1 ng/L
Method 353.3 *
Analyzed by: DAM

Date: 06/25/98 11:00:00

Sulfate 240 25 mg/L
Method 375.4 ~*
Analyzed by: TW

Date: 07/07/98 11:00:00

ND - Not detected. (P) - Practical Quantitation Limit

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA

**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

£rlificate of Analysis No. H9-9806A93-07  PHONE (713) 660.0901

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: Rick Rexroad DATE: 07/10/98
PROJECT: BRJS Hobbs County R4 PROJECT NO: 2832.13

SITE: Hobbs, NM MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 06/23/98

SAMPLE ID: MW-2832 DATE RECEIVED: 06/24/98

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Gasoline Range Organics ND 0.5 P mg/L
Surrogate % Recovery
4 -Bromofluorobenzene 93
1,4-Difluorobenzene 127

Method 8015R *** for Gasoline
Analyzed by: LJ
Date: 07/07/98

BENZENE 89 5.0 P ug/L
TOLUENE ND 5.0 P ug/L
ETHYLBENZENE ND 5.0 P ug/L
TOTAL XYLENE ND 5.0 P ug/L
TOTAL VOLATILE AROMATIC HYDROCARBONS 89 ug/L
Surrogate % Recovery
1,4-Difluorobenzene 100
4 -Bromofluorobenzene 107
Method 8020A ***
Analyzed by: LJ
Date: 07/07/98
Total Petroleum Hydrocarbons-Diesel 0.31 0.20 P mg/L
Surrogate % Recovery
n-Pentacosane 156MI
Method 8015B *** for Diesgel
Analyzed by: RR
Date: 07/10/98 03:17:00
ND - Not detected. (P) - Practical Quantitation Limit

MI - Matrix interference.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
**xRef: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

£rfificate of Analysis No. H9-9806A93-07  PHONE(713) 5600901

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: Rick Rexroad DATE: 07/10/98
PROJECT: BJS Hobbs County R4 PROJECT NO: 2832.13

SITE: Hobbs, NM MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 06/23/98

SAMPLE ID: MW-2832 DATE RECEIVED: 06/24/98

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Methane 0.0072 0.0012 P ppm

RSKSOP-147
Analyzed by: JDR
Date: 07/08/98 04:48:00

Nitrate nitrogen(as N) ND 0.1 mg/L
Method 353.3 *
Analyzed by: DAM

‘Date: 06/25/98 11:00:00

Sulfate 250 25 mg/L
Method 375.4 *
Analyzed by: TW

Date: 07/07/98 11:00:00

(P) - Practical Quantitation Limit ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA

**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

'er@ificate of Analysis No. H9-9806A93-08

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: Rick Rexroad DATE: 07/10/98
PROJECT: BJS Hobbs County Rd PROJECT NO: 2832.13

SITE: Hobbs, NM MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 06/23/98 16:26:00
SAMPLE ID: MW-10 DATE RECEIVED: 06/24/98

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Gasoline Range Organics ND 0.5 P mg/L
Surrogate % Recovery
4-Bromofluorobenzene 107
1,4-Difluorobenzene 127

Method 8015B *** for Gasoline
Analyzed by: LJ :
Date: 07/07/98

BENZENE 37 5.0 P ug/L
TOLUENE ND 5.0 P ug/L
ETHYLBENZENE ND 5.0 P ug/L
TOTAL XYLENE ND 5.0 P ug/L
TOTAL VOLATILE AROMATIC HYDROCARBONS 37 ug/L
Surrogate % Recovery
1,4-Difluocrobenzene 93
v 4 -Bromofluorobenzene 100
Method 8020A **x*
Analyzed by: LJ
Date: 07/07/98
Total Petroleum Hydrocarbons-Diesel 2.1 0.20 P mg/L
Surrogate % Recovery
n-Pentacosane 130
Methed 8015B *** for Diesel
Analyzed by: RR
Date: 07/10/98 05:13:00
ND - Not detected. (P) - Practical Quantitation Limit

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON. TEXAS 77054

AL rCificate of Analysis No. H9-9806A93-08 - PHONE (713) 6600901

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: Rick Rexroad DATE: 07/10/98
PROJECT: RBRJS Hobbs County R4 PROJECT NO: 2832.13

SITE: Hobbs, NM MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 06/23/98 16:26:00
SAMPLE ID: MW-10 DATE RECEIVED: 06/24/98

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Methane 0.55 0.060 P ppm
RSKSOP-147

Analyzed by: JDR
Date: 07/08/98 04:29:00

Nitrate nitrogen(as N) ND 0.1 mg/L
Method 353.3 *
Analyzed by: DAM

Date: 06/25/98 11:00:00

Sulfate 325 25 mg/L
Method 375.4 *
Analyzed by: TW

Date: 07/07/98 11:00:00

(P} - Practical Quantitation Limit ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

Erfificate of Analysis No. H9-9806A93-09  PHONE(713) 660-0901

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: Rick Rexroad DATE: 07/10/98
PROJECT: BJS Hobbs County Rd PROJECT NO: 2832.13

SITE: Hobbs, NM MATRIX: WATER

SAMPLED BY: Provided by SPL DATE SAMPLED: 06/23/98

SAMPLE ID: Trip Blank 6/16/98 DATE RECEIVED: 06/24/98

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Gasoline Range Organics ND 0.1 P mg/L
Surrogate % Recovery
4 -Bromofluorobenzene 93
1,4-Difluorobenzene 110

Method 8015B *** for Gasoline
Analyzed by: LJ
Date: 07/07/98

BENZENE ND 1.0 P ug/L
TOLUENE ND 1.0 P ug/L
ETHYLBENZENE ND 1.0 P ug/L
TOTAL XYLENE ND 1.0 P ug/L
TOTAL VOLATILE AROMATIC HYDROCARBONS ND ug/L

Surrogate % Recovery

1,4-Difluorobenzene 87

4-Bromofluorobenzene 100
Method 8020A **x
Analyzed by: LJ

Date: 07/07/98
ND - Not detected. (P} - Practical Quantitation Limit

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.
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SPL BATCH QUALITY CONTROL REPORT **

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0901

Method Modified 8015B*** for Gasoline

Batch Id: VARE980706211100
Units: mg/L
LABORATORY CONTROL SAMPLE
S PIKE Method Spike Blank Spike QC Limitg (**)
COMPOUNDS Blank Result Added Result Recovery (Mandatory)
<2> <3> <l> % % Recovery Range
Gasoline Range Organics ND 1.0 1.1 110 64 - 131
MATRTIX SPTIXKES
SPIKE Sample Spike Matrix  Spike Matrix  Spike MS/MSD QC Limits (***)
COMPOUNDS Results Added Duplicate Relative % {(Advisgory}
Result Recovery| Result Recovery|Difference| RPD
<2> <3> <1> <4> <1l> <5> Max. Recovery Range
GASOLINE RANGE ORGANICS ND 0.9 0.70 77.8 0.74 82.2 5.50 36 36 - 160
* = Values outside QC Range due to Matrix Interference (except RPD)
Analyst: AA « = Data outside Method Specification limits.
Sequence Date: 07/06/98 NC = Not Calculated (Sample exceeds spike by factor of 4 or more)
SPL ID of sample spiked: 9806A93-02A ND = Not Detected/Below Detection Limit
Sample File ID: EEG1026.TX0 %¥ Recovery = [( <1> - <2> ) / «<3> ] x 100
Method Blank File ID: LCS % Recovery = (<1> / <3> ) x 100
Blank Spike File ID: EEG1018.TXO0 Relative Percent Difference = |(<4> - <5> | / [(<4> + <55 ) x 0.5] x 100
Matrix Spike File ID: EEG1022.TXO0 (**) = Source: SPL-Houston Historical data (lst Q '97)
Matrix Spike Duplicate File ID: EEG1023.TX0 (***} = Source: SPL-Houston Historical Data (lst Q '97)

9806A93-01A
9806C07-02A
9806C06-02A
9806C07-05A
9806C05-03A

9806A93-02A 9806A71-14C

9806A71-13C

SAMPLES IN BATCH(SPL _ID) : 3806A71-02C

9806A71-01C 9806C06-04A
9806C06-03A

9806C07-06A

9806C07-01A
9806C05-01A

9806C07-03A
9806C05-02A



SPL

BATCH QUALITY CONTROL REPORT **
Method Modified 8015B*** for Gasoline

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0901

Batch Id: VARD980707084600
Units: mg/L
LABORATORY CONTROL SAMPLE
SPIKE Method Spike Blank Spike QC Limits(**)
COMPOUNDS Blank Result Added Result Recovery {Mandatory)
«2> <3> <1l> % % Recovery Range
Gasoline Range Organics ND 1.0 1.0 100 64 - 131
MATRIX SPIKES
SPIKE Sample Spike Matrix Spike Matrix Spike MS/MSD QC Limits{***)
COMPOUNDS Results Added Duplicate Relative % {(Advisory)
Result Recovery| Result Recovery|Difference{ RPD
<2> <3> <1l> <4> <l> <5> Max. Recovery Range
GASOLINE RANGE ORGANICS ND 0.9 0.67 74 .4 0.69 76.7 3.04 36 36 - 160
* = Values outside QC Range due to Matrix Interference {(except RPD)
Analyst: LJ « = Data outside Method Specification limits.
Sequence Date: 07/07/98 NC = Not Calculated (Sample exceeds spike by factor of 4 or more)
SPL ID of sample spiked: 9806A93-03A ND = Not Detected/Below Detection Limit
Sample File ID: DDG1026.TX0 % Recovery = [{ <1> - <2> ) / <«3> ] x 100
Method Blank File ID: LCS % Recovery = (<l» / <3> } x 100

|(<4> - <5> | / [{<4> + <5> ) x 0.5] x 100
'97)

Blank Spike File ID: DDG1023.TXO0 Relative Percent Difference =
Matrix Spike File ID: DDG1033.TXO

Matrix Spike Duplicate File ID: DDG1034.TXO

(**) = Source: SPL-Houston Historical data (lst Q

(***} = Source: SPL-Houston Historical Data (lst Q '97)

9806A93-03A
9806AS93-08A

9806A93-04A 9806C06-01A 9806A93-09A

9806A93-07A

SAMPLES IN BATCH(SPL ID) :

9806A93-05A 9806A93-06A




METHOD

8020

SPL BATCH QUALITY CONTROL REPORT **

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

Batch Id: VARE980706213700
Units: ug/L
LABORATORY CONTROL SAMPLE
SPIKE Method Spike Blank Spike QC Limits (**)
COMPOUNDS Blank Result Added Result Recovery (Mandatory)
<25 <3> <l> % % Recovery Range
MTBE ND 50 43 86.0 72 - 128
Benzene ND 50 51 102 61 - 119
Toluene ND 50 51 102 65 - 125
EthylBenzene ND 50 50 100 70 - 118
O Xylene ND 50 51 102 72 - 117
M & P Xylene ND 100 100 100 72 - 116
MATRTIX SPIXKES
SPIKE Sample Spike Matrix Spike Matrix Spike MS/MSD QC Limits(***
COMPOUNDS Results Added Duplicate Relative % {Advisory)
Result Recovery| Result Recovery|Difference{ RPD
<2> <3> <l> <4> <1l> <5> Max. Recovery Range
MTBE ND 100 93 93.0 78 78.0 17.5 20 39 - 150
BENZENE ND 100 95 95.0 80 80.0 17.1 21 32 - 164
TOLUENE ND 100 95 95.0 81 81.0 15.9 20 38 - 159
ETHYLBENZENE ND 100 921 91.0 717 77.0 16.7 19 52 - 142
O XYLENE ND 100 97 97.0 82 82.0 16.8 18 53 - 143
M & P XYLENE ND 200 190 95.0 160 80.0 17.1 > 17 53 - 144

Analyst: AA

Sequence Date: 07/06/98

SPL ID of sample spiked:

9806A%3-01A

Sample File ID: E_G1025.TXO0

Method Blank File ID:

Blank Spike File ID: E_G1014R.TX0
Matrix Spike File ID: E_G1016.TX0
Matrix Spike Duplicate File ID: E_G1017.TXO0

SAMPLES IN BATCH(SPL ID):

9806A84~-02A
9806C07-02A
9806C07-01A
9806C05-01A

* =
« =

NC = Not G
ND =

% Recovery

LCS % Recovery =

Relative Percent Difference =

(**) =
(***) = S0
9806A84-01A
9806C06-04A
9806C07-03A
9806C05-02A

Source:

alculated
= [{ <1> - <
(<1>

urce:

9806A93-01A
9806C06-02A
9806C07-05A
9806C05-03A

2> ) /

/ <3> ) x 100

SPL-Houston Historical Data

SPL-Houston Historical Data

9806A93-02A
9806C06-~03A
9806C07-~06A

= Values outside QC Range due to Matrix Interference

Data outside Method Specification limits.

Not Detected/Below Detection Limit
<3> ] x 100

(lst
(1st

{except RPD)

(Sample exceeds spike by factor of 4 or more)

Q '97)
Q '97)

[ (<4> - <55 | / [{<4> + <5> ) x 0.5] x 100




METHOD 8020

SPL BATCH QUALITY CONTROL REPORT **

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0901

9806A93-05A
9806A93-04A

SAMPLES IN BATCH(SPL ID) :

9806A93-06A 9806A93-07A
9806C06~01A 9806A93-09A

9806A93-08A
9806A93-03A

” Batch Id: VARD980706153401
Units: ug/L
I LABORATORY CONTROL SAMPLE
SPIKE Method Spike Blank Spike QC Limits (**)
' COMPOUNDS Blank Result Added Result Recovery (Mandatory)
<2> <3> <1l> ¥ % Recovery Range
l Benzene ND 100 939 99.0 61 - 119
Toluene ND 100 97 97.0 65 - 125
EthylBenzene ND 100 98 98.0 70 - 118
O Xylene ND 100 99 95.0 72 - 117
l M & P Xylene ND 200 190 95.0 72 - 116
I MATRTIX SPIKES
S PIKE Sample Spike Matrix Spike Matrix Spike MS/MSD QC Limits (***)
COMPOUNDS Results Added Duplicate Relative % (Advisory}
l Result Recovery] Result Recovery{Difference| RPD
<2> <3> <l> <4> <l> <5> Max. Recovery Range
BENZENE ND 20 21 105 20 100 4.88 21 32 - 164
l TOLUENE ND 20 22 110 20 100 9.52 20 38 - 159
ETHYLBENZENE ND 20 22 110 20 100 9.52 19 52 - 142
O XYLENE ND 20 22 110 19 95.0 14.6 18 53 - 143
l M & P XYLENE ND 40 44 110 39 97.5 12.0 17 53 - 144
* = Values outside QC Range due to Matrix Interference (except RPD)
l Analyst: LJ « = Data outside Method Specification limits.
Sequence Date: 07/06/98 NC = Not Calculated (Sample exceeds spike by factor of 4 or more)
SPL ID of sample spiked: 9806C65-04B ND = Not Detected/Below Detection Limit
Sample File ID: D_G1008.TX0 % Recovery = [( <1> - <2> ) / <3> ] x 100
l Method Blank File ID: LCS % Recovery = («<l> / «3> ) x 100
Blank Spike File ID: D_G1004.TX0 Relative Percent Difference = |(<4> - <5> | / [(<4> + <5> ) x 0.5] x 100
Matrix Spike File ID: D_G1005.TX0 (**) = Source: SPL-Houston Historical Data (lst Q '97)
l Matrix Spike Duplicate File ID: D_G1006.TX0 (***) = Source: SPL-Houston Historical Data (lst Q '97)



SPL BATCH QUALITY CONTROL REPORT ** PAGE HOUSTON LABORATORY

alifornia LUFT Manual for Diesel

HOUSTON, TEXAS 77054

Batch Id: HP_T980701115500 PHONE (713) 860-0901

Units: mg/L
BLANK SPIKES
SPIKE Sample Spike Matrix Spike Matrix Spike MS/MSD QC Limits (**)
COMPOUNDS Results Added Duplicate Relative % (Advisory)
Result Recovery| Result Recovery|Difference| RPD
<2> <3> <l> <4> <l> <5> . Max. Recovery Range
DIESEL ND 5. 3.6 72.0 4.0 80.0 10.5 175 21 - 175

Analyst: APR

Sequence Date: 07/02/98
Method Blank File ID:
Sample File ID:

Matrix Spike File ID:

SAMPLES IN BATCH(SPL ID):

Blank Spike File ID: T_F4196.TX0

Matrix Spike Duplicate File ID:

9806A93-04B
9806A93-01B
9806A93-07B

* = Values Outside QC Range. « = Data outside Method Specification limits.
NC = Not Calculated (Sample exceeds spike by factor of 4 or more)

ND = Not Detected/Below Detection Limit

% Recovery = [{ <1> - <«2> ) / «3» ] x 100

Relative Percent Difference = |(<4> - <5> | / [(<4> + <5> } x 0.5] x 100

(**) = Source: SPL Historical limits 4th Qtr.'97

9806A93-08B 9806A93-03B 9806A57-03B
9806A93-02B 9806A93-05B 9806A93-06B

8880 INTERCHANGE DRIVE




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
® - PHONE (713) 660-0901

** SPL QUALITY CONTROL REPORT **

Matrix: Agueous Reported on: 07/06/98
Analyzed on: 06/25/98
Analyst: DAM

This sample was randomly selected for use in the SPL quality control
program. Samples chosen are fortified with a known concentration
in duplicate. The results are as follows:

Nitrate nitrogen(as N)
Method 353.3 *

SPL Sample Blank LCS Measured % QC Limits

ID Number Value Concentration|Concentration| Recovery Recovery
mg/ L mg /L mg /L '

LCS ND 2.77 2.78 100 92 - 113

-9807153

Samples in batch:

9806A84-01C 9806A84-02C 9806A84-03C 9806A84-04C
9806A84-05C 9806A93-05D 9806A93-06D 9806A93-07D
9806A93-08D 9806B95-01C 9806B95-02C

COMMENTS :

LCS = SPL ID#:95535172-26



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

®

**  SPL QUALITY CONTROL REPORT ** PHONE (713) 660-0901
Matrix: Aqueous Reported on: 07/06/98
Analyzed on: 06/25/98
Analyst: DAM

This sample was randomly selected for use in the SPL quality control
program. Samples chosen are fortified with a known concentration
in duplicate. The results are as follows:

Nitrate nitrogen(as N)
Method 353.3 *

T T T

T T T T T 1
| | | } | Matrix Spike | Matrix Spike | | QC LIMITS

| SPL Sample |Method|Sample|Spike | ] Duplicate | RPD | (Advisory)

| ! | I f T f T { f —T {
| ID Number |Blank |Result|Added |Result|Recovery|Result|Recovery| (%} | RPD | % REC

| Img/L  |mg/L {mg/L |mg/L | % [mg/L | % | | Max | |
| z ; ; : ; : : ; —t |
|9806A93-07D | ND |ND |5.00 |4.88 | 97.6 |4.88 | 97.6 | o 112 |84 -125

( | 1 1 1 1 1 1 L i 1 J

-9807152

Samples in batch:

9806A93-05D 9806A93-06D 9806A93-07D 9806A93-08D

COMMENTS :




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
® PHONE (713) 660-0901

**  SPL, QUALITY CONTROL REPORT **

Matrix: Aqueous Reported on: 07/08/98
Analyzed on: 07/07/98
Analyst: W

This sample was randomly selected for use in the SPL quality control
program. Samples chosen are fortified with a known concentration
in duplicate. The results are as follows:

Sulfate
Method 375.4 *

SPL Sample Blank LCS Measured % QC Limits

ID Number Value Concentration|Concentration| Recovery Recovery
mg/L mg /L mg/L

ND 4.52 3.96 87.6 82 - 111

-9807236

n Samples in batch:

9806A93-05D
n 9806C37-01A
9806D79-02E
9806E11-03A
9807094 -02A
l COMMENTS :

9806A93-06D
9806C37-03A
9806D79-03E
9806E11-04A
9807110-01RB

LCS#94453193-1

9806A93-07D
9806C44-02G
9806E11-01A
9807002-01E
9807110-02B

9806A383-08D
9806D79-01E
9806E11-02A
9807002-02E
9807110-03B



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON. TEXAS 77054

® ** SPL QUALITY CONTROL REPORT *¥* PHONE (713) 660-0901
Matrix: Agueous Reported on: 07/08/98
Analyzed on: 07/07/98
Analyst: W

This sample was randomly selected for use in the SPL quality control
program. Samples chosen are fortified with a known concentration
in duplicate. The results are as follows:

Sulfate
Method 375.4 *

f T T T T T T T 1
i | | | | Matrix Spike | Matrix Spike | | QC LIMITS |
| SPL Sample |Method|Sample|Spike | | buplicate | RED | (Advisory)

l l I l T i T - f T —
| ID Number |Blank |Result|Added |Result|Recovery|Result|Recovery| (%) | RPD | % REC |
| |mg/L  |mg/L |mg/L |mg/L | % jmg/L | % | | Max |

: ——————————— — ——— —
| 9806A93-07D | ND l9.87 ]10.00 }21.12 |112 {20.80 |109 | 2.7 |9.5 |84 -120 |
L 1 I | | L ! | ! | 1 1

-9807233

Samples in batch:

9806A93-05D 3806A93-06D 9806A93-07D 9806A93-08D
9806D79-01E 9806D79-02E 9807094-02A 9807110-01B
9807110-02B 9807110-03B

COMMENTS :




CHAIN OF CUSTODY
AND

SAMPLE RECEIPT CHECKLIST
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SPL Houston Environmental Laboratory

Sample Login Checklist

Date: Time:
o-14-4% (77

SPL Sample ID:
§0b442

Yes No

Chain-of-Custody (COC) form is present.

COC is properly completed.
If no, Non-Conformance Worksheet has been completed.

Custody seals are present on the shipping container.

NS

If yes, custody seals are intact.

All samples are tagged or labeled.
If no, Non-Conformance Worksheet has been completed.

Sample containers arrived intact
Temperature of samples upon arrival:

Nolle IR LN N Ne N RV, BN RV. SN FFC TN F & I F
SASAN IS EN N

o' ¢

p

Method of sample delivery to SPL:  |SPL Delivery
Client Delivery

o

Zoe G546 94 to

FedEx Delivery (airbill #) 65 5 5419 LY
Other:

11 {Method of sample disposal: SPL Disposal \/
HOLD

Return to Client

A /

Name: Date:

43










APPENDIX C

Soil Boring Logs and Monitor Well Construction Diagrams

\StreetTalk\FS Data2@Homer @ Servers\BJSERV\2832-HOB\TASK-13JUN98RPT.DOC
“Use or disclosure of data contained on this sheet is subject to the restriction specified at the beginning of this document.”




Project Name:

BRO
CAL

W
D

N
W

AND

E L L

BJ Services Company, U.S.A.

Al-20

Project Number:

2832

Sheet _ 1 of

2

Project Location: Hobbs, New Mexico

Logged By: R. Rexroad

Approved: R. Rexroad

Drilling Contractor: Geo Projects, Inc.

Date Started: 2/8/98

Date Finished: 2/10/98

Drilling Equipment: Mobile B-61

Driller:

A. Hinojosa

Total Boring
Depth: (feet) 67.0

Depth to Static

Water: (feet) 53.5

Drilling Method:

Air Rot./Hol. Stem

Borehole Diameter:

8"

TOC Elevation: NR

NR

Ground Elevation:

Sampling Method: 2-foot split spoon

Diameter and Type
of Well Casing:

2-inch PVC

Comments:

Slot Size: 0.020 "

Filter Material: 8-16 silica sand

Development Method: Air surging and bailing

w1 E —~~
. o| 2 5o | 7l g
g5 ¢ SHE
o o 3 .8 o
€1z ??) Description K 3 E = Remarks
IR 5z =
S8 8= Elg| E
ala| 5|43 G| &
_ Xl N ¢
] :\>\ Fill - Gravel, sand, and silt. N N
- GC ' ¥| Medium brown, clayey gravel (GC), with angular ¢ 2
24 b w8 sandstone fragments. »
| - {4 s
l _ -+ | Medium brown sandstone (SS). N
4— : N
' 1 ML & §/§
] Caliche-cemented, light brown clayey silt (ML): well 7
8 — indurated in upper section, grades to moderately @
- cemented whitish clayey silt at approximately 8 \ >
l ] feet.
- <
10 CL {77/7] Medium brown sandy clay (CL); soft: slightly moist.
] ML Medium brown sandy clay with caliche (ML), with -
I 12 — pebbles up to 3/4-inch in diameter. ,\/
N N\
- - | Medium brown sandstone (SS); well cemented. ) t;”,;
_ - _ ; , i _ N > Cement-bentonite grout.
I — CL % Whitish slightly silty clay (CL) with caliche; dry. ,(/ >
16— 7 RS
] /// As above with rounded sandstone pebbles to 1/2-inch N \\{5
I 18— // in diameter. ) b
i R
. /////// N /g
N R
20— /7 Layer with rounded sandstone pebbles to 1/2-inch in N \\<\
l — // diameter at 20 feet. )}7/ «;/
| ‘ &
22 SM |- Very light brown, very fine grained silty sand (SM); N 5
a dry to very slightly moist. & i{
_ N
l 24 — > v
-] < ///
‘ 26— s - 77
_ Medium brown, lithified sandstone layer at 26 feet. N
4 'j . . {:2
28 — Sp —-Medium brown sandstone with rounded pebbles to A AN N
- || 3/4-inch in diameter at 27.5 to 28 feet. %
1 - | Medium brown fine grained sand (SP); well sorted; {?«(
30— slightly moist. "
7 T|Layer of rounded sandstone pebbles to 1-inch in n NS
- \ diameter. f N §
32 /| Medium brown, well cemented sandstone; low % «?
| _porosity. B =

S8 P Y T T B e S B S




B R WN AND
CALDWELL Al-20

63.5 .

[=a
N

pack.

0.020-inch slotted well screen.

66.0 |
66.3
67.0—f————1

(=)
[=,)

Bottom cap.

Total depth = 67 feet.

l Project Name: _BJ Services Company, U.S.A. Project Number: _ 2832 Sheet _2 _of _2
o o gll) g =
S £15 ¢
& E =1z Description 2 » B Remarks
12 38 ~ |B| 8 o
S | g k= a3l =
5 5 3 = El g E
l o |als|3a Szl 4
34 — SP Light brown, very fine grained to fine grained sand S
B (SP); slightly moist.
I 36—
38—
—| 7
40 —
1 |
42 Cement-bentonite grout.
B 7
I 44—7 Scattered, subrounded sandstone pebbles to 1-inch in N \/
-] diameter. . > .
- Light brown fine grained, well sorted sand (SP). N * - 290 ppm PID reading on
46 — N N cuttings air-lifted to surface.
N
_ \;\
48— %
- \
l 307 | Stightly moi
] ightly moist. >200(X| 1A A = Sample AI20-50-51.
52— -
l ] 53.0
1Y
54—
l 56—
58— .
- Hydrated bentonite seal.
60—
l 62—
n 63.0
I - 8-16 graded silica sand filter
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Project Name:

N
W

E L L

BJ Services Company, U.S.A.

Al-21

Project Number:

2832

Sheet

Project Location: Hobbs, New Mexico

Logged By: R. Rexroad

Approved: R. Rexroad

Drilling Contractor: Geo Projects, Inc.

Date Started: 2/7/98

Date Finished: 2/8/98

L of 2

Total Boring Depth to Static
Drilling Equipment: Mobile B-61 Driller: A. Hinojosa Depth: (feet) 67.5 Water: (feet) 54.0
Drilling Method:  Air Rot./Hol. Stem Borehole Diameter: 8" TOC Elevation: NR Ground Elevation: NR

Diameter and Type

of Well Casing: 2-inch PVC

Sampling Method: 2-foot split spoon

Comments:

Slot Size: 0.020 " | Filter Material: 8-16 silica sand

Development Method: Air surging and bailing

dry.

wv R o~
ol v oo | 2| g
A £5¢
@ S Z| B Description &‘3 S a Remarks
s o S| 0 v
I I Bz &
e | al Q| 5 £ O E
[ Q| » = & L 3
a als A v | 7]
<f ™
TR ﬂ
Z L // Dark gray silty clay (CL), grading in color to
- medium gray at approximately 3 feet; slightly
- moist.
4; 7
- ML Light pinkish-brown clayey siit (ML), with caliche;

Scattered subrounded pebbles present.

T
i’
NONCNUN

- Medium brown sandstone layer (SS); well cemented.
1 Whitish clayey silt (ML); dry.

N\

I

14 — .2 Medium brown sandstone (SS); low porosity and < .
- —>-1 permeability. N Cement-bentonite grout.
2 |cC | _Permes S— |
- // Whitish silty clay (CL), with caliche: dry.
] N
16 - SP |- " Very fine grained to fine grained, very light brown )
— sand (SP); well sorted; dry.
18— >
] N
20—: Color change to light pinkish-brown, very fine ‘\ \Q
— . grained to fine grained sand (SP). with scattered >
- _ - | rounded pebbles to 1/4-inch in diameter. N
22— NN
7 N
24 "{ Pebble rich layer; rounded pebbles up to 1-inch in
- diameter.
26 —
28t Pebble rich layer; rounded sandstone pebbles to
- 3/4-inch in diameter.
30— >
I Pebble layer; rounded pebbles to 1-inch in diameter. N
32 <

IE I IS I IBE IS BN ) Bl BN B D BN IE B D BN B Ea
(=%
ff{




BROWN anND Al-21
CALDWETLL
Project Name: _BJ Services Company, U.S.A. Project Number: _2832 =~ Sheet _ 2 of _2_
sl g &2%
= 1S & = g <
g i = @ Description E % 2 % Remarks
IR 5g =
AR 58 £
[a = oINS |~ %]
34—
] N
36— ( /
- X
- &
38__ | Fine grained sand (SP); slightly moist. S
] Pebble layer; rounded pebbles up to 1-inch in N
40 —| i diameter.

Cement-bentonite grout.

R

\®

[
SN %
g

7 Thin stringers containing rounded pebbles from 1/4 7
44 — to 1/2-inch in diameter in 40 to 46-foot interval. {g
_ V7
N N
46 7] >
— ;,&/
48— >
N NN
50— 300 K74 8| A 3 :
- <1 N4 1 A = Sample A121-50-50.8
52—
] v | 535
) 4 B> 2004 1 B = S: 1-53.5-54.,
54 1= Black staining present in 53.5 to 54.5-foot interval; _>£I B = Sample A21-53.5-54.5
— saturated.
56 —
58 —
— Hydrated bentonite seal.
60 —
62 —
] o 63.5
64 —| 64.0 8-16 graded silica sand filter
- 8 B C
kS . pack.
R C = Sample A21-64-65
66— : 0.020-inch slotted well screen.
_ 66.5
] 66.8—
- 675 Bottom cap.

Total depth = 67.5 feet.




BJ Services Company, U.S.A.

Project Name:

Al-22

Project Number:

2832

Sheet 1 of

2

Project Location: Hobbs, New Mexico

T

Logged By: R. Rexroad

Approved: R. Rexroad

Drilling Contractor: Geo Projects, Inc.

Date Started: 2/10/98

Date Finished: 2/11/98

Total Boring

Depth to Static

Drilling Equipment: Mobile B-61 Driller: A. Hinojosa Depth: (feet)y 67.0 Water: (feet) 33.5

Drilling Method:  Air Rot./Hol. Stem Borehole Diameter: 8" TOC Elevation: NR Ground Elevation: NR
Diameter and Type

Sampling Method: 2-foot split spoon of Well Casing: 2-inch PVC

Comments: Slot Size: 0.020 " ! Filter Material: 8-16 silica sand

Development Method: Air surging and bailing

e o | S o
g1 g 215l 8
AEIES n S ElE
2 1% z Z Description ‘5 o2 a Remarks
= |ls 22 Blsl o
s | g S 2 2| &
a|al Ol 2 gl 2 g
7] Ll wn = < O 3
oA D wn| %%}
"< Fill - pebbles, sil. clay. N
— CL 2;//,/ /
5 ///// Dark brown silty clay (CL); slightly moist. SN
] f//// /
4 — | Medium to light brown sandstone (SS); well N/
N o cemented; dry.
6 — CL [ Caliche - light brown silty ciay (CL); grades at
N ML approximately 6 feet to off whitish clayey silt
_ (ML), with caliche cement; dry.
8 —
- Carbonate-rich (crystalline) below 8 feet; dry.
10— S
7 Sandstone pebbles present below 10 feet. .
_ | Medium brown sandstone (SS), well cemented; dry. SN
12— 7
- " . | Thin caliche layer present at 12 feet.
‘, CL /;// Whitish silty clay (CL) with caliche cementation. > /]
— o ; NS .
t4- G ; NY R Cement-bentonite grout.
_ 0 ' o P
_ // ! _ _ - - ‘\//\;
16— [SML [_1] Light brown thin layer of silty sand (SM); dry. "
- CL Z/// Light to medium reddish-brown silty clay (CL); soft; ZI%
] 7/ slightly moist. N
18— ) Whitish caliche-cemented silty clay (CL) at 17 feet: >
- ) soft. slightly moist. & 4
20 — ;/// \ N 9
T /f/':/ ) g
- 7 a4 K
22— 7 \%
S <@
- 7 >
24 ] ///,/ ¥
_| S -| Medium brown sandstone (SS); well cemented; dry. N <
26— o — - - é
- CL {224 Whitish caliche-cemented silty clay (CL); dry. A NN
] SP Medium brown, very fine grained to fine grained
28 — | sand (SP); very slightly moist.
] .| Whitish weathered sandstone (SS); pebbies present; ”
4 M dry.
30— | Thin layer of very light brown silty sand (SM); dry. | >
_ - Light to medium brown sandstone pebbles & \é
| (weathered sandstone). NN
32— ' Medium brown sandstone (SS); well cemented: dry. < “




BROW
CALD

Al-22

Hard layer present at 51.5 feet.

il

56

58

o o
o 3
[ R

=)
PN

|

|

N
=%
1

1

Total depth = 67 feet.

IE S BN it I E T BN S O R n Y EE BE = s
&
Lol b bbb b b b bbb b b b b bbb bl

Pas

53.3

62.8

63.3

65.8 |

66.14 !

67.0

& ,:;,//4\\'\/;{,5 ;

Project Name: _BJ Services Company, U.S.A. Project Number; _ 2832 Sheet _ 2 of _2 _
o e v |8 ,\‘
o =
N £15 8
fon ol =
8 % =1 = Description g2 » B Remarks
123 o0 % 8| 5 v
S |5 S a2l =
S8R E 5 g E
A Ao 3 Aled| 8
34— — 4 : : //f 3
SP Very iight brown, medium to fine grained sand (SP); &
dry. NN
36 - | Grades to: S 3
| Medium brown, very fine grained to fine grained
sand (SP) at 35 feet; very slightly moist. N
38 N\
40 R
< 7
9 K
42 & \ Cement-bentonite grout.
44 R
NN
46 QYIRS
GWE
S
50 st6 [\ 1| A A = Sample A122-50-51

Hydrated bentonite seal.

8-16 graded silica sand filter
pack.

0.020-inch slotted well screen.

Bottom cap.
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Al-23

D WETLL
Project Name: _BJ Services Company, U.S.A. Project Number: __2832 Sheet _ 1 _of _2
Project Location: Hobbs, New Mexico Logged By: R. Rexroad Approved: R. Rexroad
Drilling Contractor: Geo Projects, Inc. Date Started: 2/5/98 Date Finished: 2/7/98
. Total Boring Depth to Static
Drilling Equipment: Mobile B-61 Driller: A. Hinojosa Depth: (feet) 67.0 Water: (feet) 53.4
Drilling Method:  Air Rot./Hol. Stem Borehole Diameter: 8" TOC Elevation: NR Ground Elevation: NR
Diameter and Type
Sampling Method: 2-foot split spoon of Well Casing: 2-inch PVC
Comments: .
Slot Size: 0.020 " | Filter Material: 8-16 silica sand
Development Method: Air surging and bailing
. % |3 &
8 i = Description g |= \S Aa Remarks
~ =18 8 ~ |B| s o
= 5|2 =S 212 =
= =] Qo (=N ] [~
AR AE: El 8| &
alals 3 S| &
X 7.
_ QX Fill - boulder to clay sized. N
- CL //// Dark gray to medium gray siity clay (CL); low 7
2 / moisture content. NN
7 7 7
4; 7/, Light brown silty clay (CL), with caliche; low to N
- /7] moderate moisture content. 7
p / Carbonate - cemented gravel present; very dry. N \\
6— 7 7
— 7 \ \,
8] X
— ///
10— 7 >
] //// > «
12 — -+ | Indurated layer of medium brown, very fine grained > o
- sandstone (SS). \ \/
14— EET=HSilty clay (CL). R
- "} Medium brown sandstone, as above. DR
- ZR7
16 — ML Light brown clayey sandy silt (ML); dry; with gravel N
- lenses.
18— 7
] Increasing sand content with increasing depth. >;} N
20— YR
22— - — - . N
- SM Medium pinkish-brown silty sand (SM); dry.
] NI,
2 N
2 . e . 7| Cement-bentonite grout.
| |ML Medium pinkish-brown clayey silt (ML); dry. NN
26— a4 7
—d \. }\
- SP /| Light pinkish-brown, very tine grained sand (SP); ///
28 — dry. N <
30— >
; N
N N
- S AW
32_: TPrilling break at 32 feet. : {7




BROWN AND A|_23
CALDWETLL
Project Name: _BJ Services Company, U.S.A. Project Number: 2832 Sheet 2 of _2
5| 8 HE 3
_ | s = Elg|l o
3 | B - BIEIT a
o = | = Description S = Remarks
t 9 Q = =4 -8 I 9
g 2|23 2zl &
2 Elo| & g g E
O o v = < L I3
a|Ql=> |3 »a| 1%
_ " .| Medium brown sandstone (SS); well indurated. <
¥ L . B
_ SP Light pinkish-brown, very fine grained sand (SP) <
- with scattered gravel-bearing lenses to 40 feet. )
36—
7 <,
38 j N\
—] ¢
40—: | Very well sorted, very fine grained sand (SP) with o N1 >
—] scattered whitish calcareous zones; no odor; N
. slightly moist. 3
42 7
] NSNS
4] o é
- Well cemented sandstone cobble (3-inches in 2 (,
46 diameter) recovered in 45- to 46-foot interval. Y
] / <
_ 8 N \;\;
48— <
N
] Scattered cemented sandstone cobbles present in 49- | 544 A //y A = Sample AI23-49-50.5
50— to 50.5-foot interval; moist. ¢
— <
52— WY
i 7
b 4 1574 53.0 7
= Black staining present.
47 457
56—
58—
_ ] Hydrated bentonite seal.
60; | Layer of sandstone cobbles present at 59.5 feet.
62 _j Layer of sandstone cobbles present at 62 feet. 63.0
- 63.5_ 8-16 graded silica sand filter
64 — - pack.
- 0.020-inch siotted well screen.
- 66.0
66 — =
- 66.3— Bottom cap.
— 67.0

Total depth = 67 feet.
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Project Name:

E L L

BJ Services Company, U.S.A.

Al-24

Project Number:

2832

Sheet 1 of

2

Project Location: Hobbs, New Mexico

Logged By: R. Rexroad

Approved: R. Rexroad

Drilling Contractor:

Geo Projects, Inc.

Date Started: 2/4/98

Date Finished: 2/5/98

Drilling Equipment:

Mabile B-61

Driller: A. Hinojosa

Total Boring
Depth: (feet) 67.5

Depth to Static

Water: (feet) 53.5

Drilling Method:

Air Rot./Hol. Stem

Borehole Diameter:

8"

TOC Elevation: NR

Ground Elevation: NR

Sampling Method:

2-foot split spoon

Diameter and Type
of Well Casing:

2-inch PVC

Comments:

10 feet south and 6 feet west of MW-1

Slot Size: 0.020 "

Fiiter Material: 8-16 silica sand

Development Method: Air surging and bailing

1 [ T
_ 81 & 258
5 = . ~
& 30 =z Description S 5 = 8 Remarks
S22 “1E2 gl 2
€1E]0| 8 & =3
& | &l & = El 8| &
o |0 A | ©n
- % N
I ] < 1 Fill: light reddish-brown clayey sandy silt. with R
2 2o gravel; dry. \
CL .
7 ///// Dark gray silty clay (CL); no odor. Y Q/y,
I _ ///// Medium grayish-brown silty clay at 3 feet. {
4— o N/
ML Light pinkish-brown clayey sandy siit (ML), with <
- calcareous cement (caliche). N
g | <
I 10| N
. <
A Light brown clayey silt (ML), with limestone gravel; N\
12— gravel becomes more abundant with increased ’/
- depth to 12.5 feet; dry. N <<
p— ., ‘\/
_ b
14f Decreased gravel content below 12.5 feet. f N
l - Y7
- N 8
16 — CL //// Light pinkish-brown slighty silty clay (CL); dry. N g,
_ //; 7 ¢
_ 7 :
l 18- 7 > %
— ///// ~
. %
20 - SM | Light pinkish-brown slightly silty sand (SM); very N
l fine grained. > %
22f Sp Light pinkish-brown, very fine grained to fine N ;
. grained sand (SP); no odor; slightly moist. < <
_ N \
I 247 >/ 7] Cement-bentonite grout.
N
] One-inch thick layer with rounded sandstone gravel N >
26— up to 3/4-inch in diameter at 25 feet. (IS
l - ;>
28 N
I 30; ' Drilling break at 29.7 feet - layer of rounded gravel /v
- to 1-inch in diameter. < ¢
N N >
I 32 R
4
_ N




l BROWN 4&ND Al-24
CALDWETLIL
Project Name: _BJ Services Company, U.S.A. Project Number: _ 2832 Sheet _2_ of
I |
& =
-85 £15&
- 2| =
8 Bo = | > Description § 17 2l B Remarks
clelz 2 ~ 3| s o
S | B S -
a &l Q| g gl o £
O o »n = LA 3
' [ = Ryes i S| | %]
- ~——Drilling break 33.5 feet. f VRN
34‘j SP |- Light pinkish-brown, very fine grained to fine Y
— SW - grained sandstone (SS). H N N
l 36 ---*4 [Light pinkish-brown, very fine grained to fine > ;/
_ SP grained sand (SP). N &
] Sand with gravel (SW). j N N>
38 — Light pinkish-brown, very fine grained to fine \ “
I - grained sand (SP); angular; slightly moist. N )
] -1 Abundant rounded sandstone gravel to 1-inch in &
40__ diameter present in 38-39 foot interval. N N
- Light slightly pinkish-brown, very fine grained to 0o N5 v
—] fine grained well sorted sand (SP); no odor; slighty \ N
42 moist. ]
— Z
l 44— 9
] Light slightly pinkish-brown, very fine grained to 0 1.5 /J /Q
46 — fine grained sand (SP); with scattered rounded \< \,
- sandstone gravel to 3/4-inch in diameter; earthy v
I ] odor; slighty moist. WIS
48— A0
So'j Light stightly pinkish-brown, very fine grained to L 2000 15l A Y Y A = Sample AI24-50-51.5
] fine grained sand (SP). / é
52— >2000\ /1.5 4 \f/
, B /\ 53.0 22 1
1Y Very moist. >2000\ /Q1.5
54—~ )
] -| Saturated at 55 feet. 156 5
56— \
58—
- Hydrated bentonite seal.
60—
l 62 —
] 63.0
- 63.5 . 8-16 graded silica sand filter
l 64— —Drilling break. 7 : pack.
] 1 Light pinkish-brown, very fine grained to fine 0.020-inch slotted well screen.
- x grained. non-cemented to moderately well 66.0
66— cemented interbedded sandstone (SS) and sand 66 3]
] (SP). : Bottom cap.
- 67.5 |
Total depth = 67.5 feet.
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BJ Services Company, U.S.A.

Project Name:

VE-5

Project Number:

2832

2

Sheet 1 _of 2

Project Location: Hobbs, New Mexico

Logged By: R. Rexroad

Approved: R. Rexroad

Drilling Contractor:

Geo Projects, Inc.

Date Started: 2/11/98

Date Finished: 2/12/98

Drilling Equipment:

Mobile B-61

Driller: A. Hinojosa

Total Boring
Depth: (feet) 51.5

Depth to Static
Water: (feet)

Drilling Method:

Air Rot./Hol. Stem

8"

Borehole Diameter:

TOC Elevation: NR

NR

Ground Elevation:

Sampling Method:

2-foot split spoon

Diameter and Type
of Well Casing:

2-inch PVC

Comments:

Description

Readings

Sampled Interval

Slot Size: 0.020 "

Filter Material: 8-16 silica sand

Recovery (feet)

Development Method: Air surging and bailing

Remarks

Tt
(]
g &
P
231 E] 5
& 2|5 | =
mO
T s |5 3
=
] alal Ol &
L | L V=
Qoo a

Fill - gravel, silt, sand, and clay.

|
@]
=

Dark grayish-brown silty clay (CL); slightly moist.

Tan silty clay (CL), with caliche cementation; hard:

dry.

Whitish sandy clay, less firmly cemented below 7

feet.

Hard layer at 8 feet with a higher degree of

carbonate cementation.

SvinE

12

14

Lol bbb b bt

Light brown silty sand (SM); dry.

pv =

GP |« |

o
I

1

A
+.=.>. Medium reddish-brown, fine grained to very fine
| grained sand (SW), with rounded pebbles to
3/4-inch in diameter; very slightly moist.
= 77 \Medium brown sandstone (SS) alternating with: 7

\Silty clay (CL), with caliche cementation; hard; dry. ]

» wa Subangular to angular caliche/sandstone fragments to
1-inch in diameter, with fine grained sand (GP).

SW o]
SC |-

+ Medium light reddish-brown clayey sand (SC), with
subrounded sandstone pebbles to 1/2-inch in

diameter (SW).

2 BWl

+ Color change to tan at 22 feet.

| SW -
- GP ¥

2

‘NDecreased clay content; fine grained slightly clayey f

sand (SW).

hin layer of very light brown sandstone (SS).

_ SW [0

(SW).

(Tan, fine grained slightly silty gravel-bearing sand [

°:° JRounded sandstone gravels to 1/2
°| with very fine grained whitish to very light tan

sands (GP).

-inch in diameter

°22+) Tan medium to fine grained sand with subrounded
°| sandstone gravels (SW); very low moisture

ubangular sandstone fragments to 1-inch in

il # content.
diameter in 27 to 28-foot interval.

—
o0
1
>

- -/ Rounded gravels to 1-inch in diameter present in 28-
to 29-foot interval. Angular gravels present in 29-

=
2
j=9
=)
[5°]
w
\\/ <\/~<
SN
7
.
> >
o
K <
N
N >
Y )
N <
N
)
<
N
>
<
N
N, ?\%
N o
NN
N D
& 7
R
AN N
S >
YR
< g
~ \,>
N N“
"\
7
<
%
N
4 .
NN

Cement-bentonite grout.
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Project Name:

0
L

W N
D w

AND
E L L

BJ Services Company, U.S.A.

VE-5

Project Number:

2832

Total depth = 51.5 feet.

» |8
b L i
~ |2 & Z15 8
s |B| B - B IET A
&= ®y Description S Szl B2 Remarks
Si2ig) 2 “lelel o=
Ryl 2 g gl £
o |ol@;| = £l 8 E
[ s I (NS 72304 1%2]
- || to29.5-foot interval. < E@r
34— w—tight brown sandstone interbedded with sandstone > >
B GP |7y _\ gravels (SW). 4_ S <
- -g—ls-‘—- ight brown sandstone (SS); well cemented. Jr S \
36T ’ Light brown, loosely consolidated sandstone gravel N
_ ~I] with sand (GP); dry. S
38| -.| Medium to light brown, fine grained to very fine
_ grained sand (SP); dry. 38.5
] 39.5 Hydrated bentonite seal.
40— 40.0.1 8-16 graded silica sand filter
a — pack.
42 =
=
44— =
] Thin layers of sandstone pebbles and loosely g r
46 — consolidated sandstone present from 40 to 50 feet. — 0.020-inch slotted well screen.
48 — =
‘ . 500 | =
50_7‘ | Subrounded sandstone pebbles to 1-inch in diameter | o 15l A 50.34" E iogog‘ Capl. VES.50.51.5
- present; slightly moist. sis | = sampie -ou-o L.
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BROWN aND VE-6
CALDWETLL
Project Name: _BJ Services Company, U.S.A. Project Number: _ 2832 Sheet _ 1 _of 2
|
| Project Location: Hobbs, New Mexico Logged By: R. Rexroad Approved: R. Rexroad
1
! Drilling Contractor: Geo Projects, Inc. Date Started: 2/12/98 Date Finished: 2/12/98
I” Total Boring Depth to Static
Drilling Equipment: Mobile B-61 Driller:  A. Hinojosa Depth: (feet) 50.6 Water: (feet)
Drilling Method:  Air Rot./Hol. Stem Borehole Diameter: 8" TOC Elevation: NR Ground Elevation: NR
Diameter and Type
Sampling Method: 2-foot split spoon of Well Casing: 2-inch PVC
| Comments: Slot Size: 0.020 " iFi]ter Material: 8-16 silica sand
Development Method: Air surging and bailing
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) &1 S o
g & 2153
CHIE: [_>.‘ O gl
3 = | > Description S ‘ 2 Remarks
ez B P 2 8 5| %
s |s| 23 e 3 B
a &l Q| .5 E|l 81 E
1) 0| w» = g| & ]
[ T A T B B (NS ©ni| | »
\%}f\\ Fill - gravel. sand, silt, and clay. N \:\’3
CL /27 Dark grayish-brown silty clay (CL); moist. 7 5///
2 g \(
7 7
o . Y
4 /4 Medium brown silty clay (CL) with caliche; hard. N
///f/ 7
77| Off white silty clay (CL); more indurated at 5 feet to N
6 ~777)  10.5 feet than above.

<

S o
NN

SM Off-whitish silty sand with caliche-cemented
nodules; dry.
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‘ * | Well indurated, hard siltstone and very fine grained N
16 X X sandstone (SS); dry. y
XX >
<% AN
n XX '\\\ \\* .
18 xox v/ Cement-bentonite grout.
| CL /4} Medium brown silty clay (CL) with interbedded I;{‘,’
/// siltstone and sandstone layers; soft; low moisture V/
20 7] content. \%
| /. 7 o
7 v
' /,7,// ///<

22

7

SM |- : Light brown silty sand (SM); soft; very slightly
moist.

N

NN
N
'/ oA g P
\<<é \:21\
v
{8

N
” 24 | Light brown, very fine grained sandstone (S8S); dry. \>/
| N
- GP F. Subrounded sandstone gravels, to 3/4-inch in \(
E .' wn diameter, with very fine grained sand (GP); dry. N N
2671 ISW[ - Light brown, fine grained sand (SW) with <
— . subrounded gravels to 1-inch in diameter; slightly ]
- moist.
28 —_ N 3
: Y
— e
n 30; ‘| As above, with interbedded siltstone layers from 29
- 2o 10298 feet. &
] --| Moderately cemented sandstone (S8) with caliche N >
32— o vugs. ( 1 ‘<// 2
E | B i ! NS N




W

BRO
CALD

N 4AND
W E LL

VE-6

Project Name: _BJ Services Company, U.S.A. Project Number: __ 2832 Sheet _2 _of _2
|
sl w | B~
N £152
8 E = | = Description g |= -~ B8 Remarks
cl123 % &2 |8l o N
S | £ = a3 =
e |2l Q|2 gl 2 1=
2] o = | Y <
[ o ) By T I 7 1N=4 [%]
- --| Well cemented sandstone (SS) with interbedded
34— sand. A
7 | Well cemented sandstone at 34 feet: massive. ‘ <
. N
36'? Sp | Light pinkish-brown, fine grained sand (SP) with N
— intermittent layers of rounded sandstone pebbles; S D
18 N slightly moist. <
- 38.5_ Hydrated bentonite seal.
395 . 8-16 graded silica sand filter
40 40.0] ||| pack.
42— =\
44— — . ‘
_ — 0.020-inch slotted well screen.
46— =
48— =
- 50.6 % Bottom cap.
- 0 S7g6) A | 5037 ™| A - Sample VE6-50-50.6
Total depth = 50.6 feet. 50.6
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' BROWN 4sND VE-7
CALDWETLL
I Project Name: _BJ Services Company, U.S.A. Project Number: 2832 Sheet _1_of 2
Project Location: Hobbs, New Mexico Logged By: R. Rexroad Approved: R. Rexroad
' Drilling Contractor: Geo Projects, Inc. Date Started: 2/12/98 Date Finished: 2/13/98
. Total Boring Depth to Static
Drilling Equipment: Mobile B-61 Driller: A. Hinojosa Depth: (feet) 51.5 Water: (feet)
I Drilling Method: Air Rot./Hol. Stem Borehole Diameter: 8" TOC Elevation: NR Ground Elevation: NR
Diameter and Type
Sampling Method: 2-foot split spoon of Well Casing: 2-inch PVC
C ts: -
l ommen Slot Size: 0.020 " | Filter Materiai: 8-16 silica sand
Development Method: Air surging and bailing
l gl g R
-~ | 3| = £ gl
é .39 % § Description ;‘3 ;z % % Remarks
s |s| 9|3 2| 2 =
SIE 9| E El 8| E
a5 |3 Alet| &8
- "< Fill - gravel, silt, sand, clay. NCIING
1 oLz A , _ Ze
2— ’// Dark grayish-brown silty clay (CL); slightly to NYING
- ,/ moderately moist. Color change to medium gray % >
] // and lithology change to sandy clay at 3 feet. <
l 4— 7% >
— : //
- % | Caliche-cemented light brown siltstone to very fine N N
6 x x| grained sandstone. ; 7
N ol Layer of subrounded sandstone and siltstone pebbles N ;\\;‘/'
- o (to 3/4-inch in diameter) with sand (GP) at 5.5- to 7
8 —| ¥ x| 5.75-feet; dry. N N
_ ML Off-white sandy silt (ML) with caliche cement: less 7 /
I indurated than siltstone above; dry. “
10 — 2 2
] N
12 | i/
. n
" ‘// <
14f Siltstone layers present below 14 feet. ts\_
l _ N2y
¢ %
s :\(/ NS
16— /NP
— 7
‘ - 34 RY Cement-bentonite grout.
18 7 GM ? §|} Rounded sandstone and siltstone pebbles to 3/4-inch < 7,
— b in diameter with silty matrix (GM). D \\“
09 | & <
] )
] SP |- Light pinkish-brown sand (SP) with scattered > //
- rounded sandstone pebbles to 1/2 inch in diameter; \é
22+ slightly moist. y N
_ As above with color change to medium 7 ://
- pinkish-brown. NS NS
24— A
i ¢ <
] Layer of subrounded sandstone and silstone pebbles ¥ NS
26 — to 3/4-inch in diameter present at 25 feet. é &
— N\
I | v
28 — N <
= . &
30; Layer of subrounded sandstone and silstone pebbles NN
- to 1-inch in diameter present at 29.5 feet. 4
N SRS
m 327 “R




BROWN 4anND VE-7
CALDWETLL
Project Name: _BJ Services Company, U.S.A. Project Number: __2832 Sheet _2 _of _2
R
Nk £15¢8
3 & . S EIS
= D t = a Remarks
el ;}3, Eﬁ escription 2 - E, =
£ | € ) B3 =
o |a] O & gl 9 £
O o | = ] 5]
[T ') [yl I v 7]
34_: g Layer of subrounded pebbles to 1/2-inch in diameter } N
- o \ below 33.5 feet.
] - 'l Medium brown, fine grained to very fine grained . N
36— SP |- sandstone (SS); well cemented. | >
- | Very fine grained to fine grained sand (SP) with !
I scattered sandstone pebbles; very slightly moist.
38 — Hydrated bentonite seal.
- 8-16 graded silica sand filter
5 pack.
40—
42ﬂ |
= |
— !
44_‘ 0.020-inch slotted well screen.
-
46—
pr
— Bottom cap.
307 % . A = Sample VE7-50-51
Total depth = 51 feet. 51.0
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m Project Name: _BJ Services Company, U.S.A. Project Number: __2832 Sheet .1 of 2
Project Location: Hobbs, New Mexico Logged By: R. Rexroad Approved: R. Rexroad
. |
ln Drilling Contractor: Geo Projects, Inc. Date Started: 2/14/98 Date Finished: 2/15/98
Total Boring Depth to Static
Drilling Equipment: Mobile B-61 Driller: A. Hinojosa Depth: (feet) 65.5 Water: (feet) 53.0
u Drilling Method:  Air Rot./Hol. Stem Borehole Diameter: 8" TOC Elevation: NR Ground Elevation: NR
Diameter and Type
Sampling Method: 2-foot split spoon of Well Casing: 2-inch PVC
i ts: . -
I Comments 1 Slot Size: 0.020 " TFilter Material: 8-16 silica sand
| Development Method: Air surging and bailing
| I 52 %53
= |8 oy 5 2| €|
2 i =1 > Description g2 -~ B Remarks
=123 % % Bl sl o
S | & =] Bz &
§8 2| £ Elgl &
a2 |3 v | %]
I
1 KX Fill - cobbles, gravel, cement, silt, etc. J \ N
] lcL ~ Dark brown silty clay (CL); soft: slightly moist. { %
23 7 ! \
/// N
] 7 X
1 ML Whitish clayey silt (ML) with caliche cement; poorly 7
— indurated; dry. N
6—: Whitish clayey silt (ML); well indurated; @ {/
- interbedded with siltstones and fine grained to very NN N
7 fine grained sandstone. /
8 — N
i ;
10 Soft clayey silt (ML) with caliche; interbedded with >
hard siltstones and sandstone. é
12 SW |-7-7< Whitish, fine grained slightly silty sand with rounded <
---.-1  sandstone and siltstone pebbles (SW) to 1/2-inch in | N \/
diameter; dry. v
14— - N
! o i ) | ry/ ]\/
l - Increasing pebble content with depth. ’ ¢ 7
16 YRS
GP {1 Grades at approximately 17 feet to: \, N \<
' 18 .’ Whitish gravel with sand (GP), pebbles to 1-inch in ’ » %
diameter; dry. N
: v 3
20 .
7 > \
L e
22 — SP |- Light pinkish-brown, fine grained sand (SP) with N
- scattered rounded pebbles to 1/2-inch in diameter; C b .
| very slightly moist. \ ement-bentonite grout.
” 247 7
26—
| B
28— ' N
] Layer of subrounded, loosely cemented sandstone &
30 pebbles to 1/2-inch in diameter at 29 feet.
] ‘ N
30 -] Scattered pebbles. as above, at 31.5 feet. j é
| IS | 1] &




CALDWETVLL
Project Name: _BJ Services Company, U.S.A. Project Number; _ 2832 Sheet _2_ of _2
| |
Sl o 1E]
N 2158
2 5|6 ' Deseriog 352 g
e ol= 7 Description S ol B Remarks
S 2122 ~ 5| o W
£ | E S | s =
alal Q| .2 El 9 £
) V| = <! L ]
a iAo | Ultﬂﬁ w
- G R
34— N
- .- Pebble rich layer present at 34- to 35 feet. ¢ %
NN
3sj 7
- &
_ , 4
38 ] N N
] @
40 — NN
- "
E >
42f Scattered pebble rich layers throughout, at Z :Q
— : approximately 2-foot intervals. WY
44 SR
] v
46 46.0 0 1
- Hydrated bentonite seal.
48— 48.0_
~ 8-16 graded silica sand filter
] ) pack.
50— 50.0 |- |
52__ . .‘
i) 4 :
54:* 0 / sl A : E A = Sample MW11A-53.5-54.25
—] \ gy -
_ =
56 — e
_ E | l % 0.020-inch slotted well screen.
- \
58— =
60— '
7 =
62 — :
64—
. J 65.0 | — Bottom cap.
i _ 65,3 W
Total depth = 65.5 feet. 65.5
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i‘ Project Name: _BJ Services Company, U.S.A., Project Number: _ 2832 Sheet . 1 of 2
Project Location: Hobbs, New Mexico Logged By: R. Rexroad Approved: R. Rexroad
Drilling Contractor: Geo Projects, Inc, Date Started: 2/13/98 Date Finished: 2/13/98
3 | Total Boring Depth to Static
Drilling Equipment: Mobile B-61 Driller: A. Hinojosa Depth: (feet) 66.5 | Water: (feet) 54.3
T
Drilling Method:  Air Rot./Hol. Stem Borehole Diameter: 8" TOC Efevation: NR J Ground Elevation: NR
Diameter and Type
Sampling Method: 2-foot split spoon of Well Casing: 2-inch PVC
i :
Comments: Slot Size: 0.020 " J Filter Material: 8-16 silica sand
Development Method: Air surging and bailing

14- to 24-foot interval.

i 1)

SP | | Medium pinkish-brown sand (SP) with scattered ’ \
' rounded gravels to 3/4-inch in diameter. ‘
\

|

|

|

1 D
s QL et
> oL & —
g 2l ? Description Sisle % Remarks
I s |5 013 B3 B
B lal Q| g O £
O | = o © <3
[ o T e ) | & [%2]
I N
1] <X Fill - sand with gravel. o NN
] [CL / Dark grayish-brown silty clay (CL): slightly moist. | f
2 — /1 Grades at approximately 2 feet to: N
j Light grayish-brown sandy clay (CL). %
~ Whitish sandy silty clay (CL) with caliche at 3.5 ?
feet; soft; slightly moist.
% X Siltstone and very fine grained sandstone present at
l x x| 5.5 feet; semi-indurated. . N .
X x N N
x X
x X .
X X \\\ >}
X X W N
% x| Increased sand content in 8 to 10-foot interval
% %1 (stringers of interlayered with sands and > N
Gp - _siltstones). n ‘ 7
. Whitish fine grained sands with rounded sandstone NN
‘. pebbles (GP) to 1/2-inch in diameter; low moisture Y %
I ~ * \_content. 7 | NI,
.| Medium brown, very fine grained sandstone; dry. ‘ L/ >
: [ 4
Whitish fine grained sands with rounded sandstone i N N
l pebbles (GP) to 1/2-inch in diameter. i ('/
N j Y
' 1 7R
[ \\ f
I ; Increased amount of pebbles at 18 feet with less 7
sand. N 5
; Pebbles up to I-inch in diameter present befow 20 N \<
feet. ¥ >
FE NN
v 7R ‘
» I\ Cement-bentonite grout.
L 4 N N,
” . Hard layer of very fine grained sandstone (SS) “ ¢
GP |7y 1| present; well indurated. j N
Whitish fine grained sands with rounded sandstone
ﬂ pebbles (GP), with a higher sand content than in

L

T
A
<

AN
SN
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Project Name:

N
W

E L L

BJ Services Company, U.S.A.

MW-12

Project Number:

2832 Sheet 2 _of _2

o —

Depth to Water
USC Soil Type

Depth (feet)

Lithology

Description

Readings

Sampled Interval
Recovery (feet)

-
|

Sample ID

Remarks

W
(]
|

1

(=23 N wh w L

] <o oo [N PN

T I V0 T I IO N I T A |
1

=
n

o
&
|

2 to 3-inch thick layer of pebbles present at 36 feet.

Total depth = 66.5 feet.

th

65.3
66.5

65.0 |- 1
|

T T I

/,\ \\// :

SN

<

YR
s

<

N

o
L

Hydrated bentonite seal.

8-16 graded silica sand filter
pack.

A = Sample MW12-53.5-54.25

0.020-inch slotted well screen.

Bottom cap.







APPENDIX D

Laboratory Analytical Report for Soil Samples

\\StreetTalk\FS Data2 @ Homer@ Servers\BJSER V\2832-HOB\TASK-13JUN98RPT.DOC
“Use or disclosure of data contained on this sheet is subject to the restriction specified at the beginning of this document.”




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

- PHONE (713) 660-0901

March 2, 1998

Mr. K. Saravanan

BROWN AND CALDWELL
1415 Louisiana

Houston, TX 77002

The following report contains analytical results for the sample(s) received at Southern Petroleum
Laboratories (SPL) on February 13,1998. The sample(s) was assigned to Certificate of Analysis
No.(s) 9802639 and analyzed for all parameters as listed on the chain of custody.

Any data flag or quality control exception associated with this report will be footnoted in the
analytical results page(s) or the quality control summary page(s).

If you have any questions or comments pertaining to this data report, please do not hesitate to contact
me. Please reference the above Certificate of Analysis No. during any inquiries.

Again, SPL is pleased to be of service to you. We anticipate working with you in fulfilling all your

current and future analytical needs.

Southern Petroleum Laboratories

4 . -
G dh & o

, Bernadette Fini
Project Manager




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
® HOUSTON. TEXAS 77054

PHONE (713) 660-0901

Southern Petroleum Laboratories, Inc.

Certificate of Analysis Number: 98-02-639

Approved for Release by:

Vs ol Pl /\j/m 3-2-98

Bernadette A. Fini, Project Manager Date

Greg Grandits
Laboratory Director

Idelis Williams
Quality Assurance Officer

The attached analytical data package may not be reproduced except in full
without the express written approval of this laboratory.




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON. TEXAS 77054
PHONE (713) 660-0901

February 23, 1998

Mr. Rick Rexroad
BROWN AND CALDWELL

1415 Louisiana
Houston, TX 77002

The following report contains analytical results for the sample(s) received at Southern Petroleum
Laboratories (SPL) on February 7, 1998. The sample(s) was assigned to Certificate of Analysis
No.(s) 9802342 and analyzed for all parameters as listed on the chain of custody.

Your sample “AI24-50-51.5" (SPL ID:9802342-01) was randomly selected for the use in SPL’s
Quality Control program for the Diesel Range Organics analysis by method 8015B. The Matrix
Spike (MS) and Matrix Spike Duplicate (MSD) recoveries were outside of advisable QC limits, due
to matrix interference (Batch ID:HP_V980216093800). A Laboratory Control Sample (LCS) was
analyzed as a Quality Control check for the analytical batch and its recovery was within acceptable
limits.

Any other data flag or quality control exception associated with this report will be footnoted in the
analytical results page(s) or the quality control summary page(s).

If you have any questions or comments pertaining to this data report, please do not hesitate to contact
me. Please reference the above Certificate of Analysis No. during any inqutries.

Again, SPL is pleased to be of service to you. We anticipate working with you in fulfilling all your

current and future analytical needs.

Southern Petroleum Laboratories

/gf/m A /J/

Bemadette A. Fini
Project Manager




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0901

Southern Petroleum Laboratories, Inc.

Certificate of Analysis Number: 98-02-342

Approved for Release by:

z%m//aﬁ/ / qé;‘ 20398

// Bernadette A. Fini, Project Manager Date

Greg Grandits
Laboratory Director

Idelis Williams
Quality Assurance Officer

The attached analytical data package may not be reproduced except in full
without the express written approval of this laboratory.




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
L ) HOUSTON, TEXAS 77054
rPificate of Analysis No. H9-9802639-05 - pHONE (713) 660-0901

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: K. Saravanan DATE: 03/02/98
PROJECT: BJ Hobbs PROJECT NO: 2832.34

SITE: Hobbs, NM MATRIX: SOIL

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 02/10/98 17:38:00
SAMPLE ID: AI22-50-51 DATE RECEIVED: 02/13/98

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT

BENZENE ND 50 P ug/Kg
TOLUENE 130 50 P ug/Kg
ETHYLBENZENE 740 50 P 1g/Kg
TOTAL XYLENE 4200 50 P yg/Kg
TOTAL VOLATILE AROMATIC HYDROCARRBONS 5070 ug/Xg

Surrogate % Recovery

1,4-Difluorobenzene 107

4 -Bromofluorobenzene MI 173

Method 8020A **x*
Analyzed by: SB
Date: 02/17/98

Total Petroleum Hydrocarbons-Diesel 790 200 P mg/kg
Surrogate % Recovery
n-Pentacosane D

Method Modified 8015B *** for Diesel
Analyzed by: RR
Date: 02/26/98 05:15:00

ND - Not detected. (P) - Practical Quantitation Limit
MI - Matrix interference. D - Diluted, limits not applicable.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

COMMENTS: Sample contains petroleum hydrocarbons from C10-C24
that do not resemble a diesel pattern. (C10-C24) RR

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

. . HOUSTON, TEXAS 77054
rPificate of Analysis No. H9-9802639-05  pHONE (713) 660-0901

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: K. Saravanan DATE: 03/02/98
PROJECT: BJ Hobbs PROJECT NO: 2832.34

SITE: Hobbs, NM MATRIX: SOIL

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 02/10/98 17:38:00
SAMPLE ID: AI22-50-51 DATE RECEIVED: 02/13/98

ANALYTICAL DATA
PARAMETER , RESULTS DETECTION UNITS
LIMIT
Sonication Extraction 02/19/98
Method 3550B **%*
Analyzed by: TC
Date: 02/19/98 09:00:00

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

COMMENTS: Sample contains petroleum hydrocarbons from C10-C24
that do not resemble a diesel pattern. (C10-C24) RR

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON. TEXAS 77054

r@ificate of Analysis No. H9-9802639-07 PHONE (713) 660-0901

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: K. Saravanan DATE: 03/02/98
PROJECT: BJ Hobbs '~ PROJECT NO: 2832.34

SITE: Hobbs, NM MATRIX: SOIL

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 02/12/98 11:30:00
SAMPLE ID: VE6-50-50.6 DATE RECEIVED: 02/13/98

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT

BENZENE ND 1.0 P ug/Kg
TOLUENE ND 1.0 P ug/Kg
ETHYLBENZENE ND 1.0 P ug/Kg
TOTAL XYLENE ND 1.0 P ug/Kg
TOTAL VOLATILE AROMATIC HYDROCARBONS ND ug/Kg

Surrogate % Recovery

1,4-Difluorobenzene 100

4 -Bromofluorobenzene 100

Method B8020A **+*
Analyzed by: SB
Date: 02/17/98

Total Petroleum Hydrocarbons-Diesel 160 10 P mg/kg
Surrogate % Recovery
n-Pentacosane MI 176

Method Modified 8015R *** for Diesel
Analyzed by: RR
Date: 02/25/98 06:03:00

ND - Not detected. (P) - Practical Quantitation Limit
MI - Matrix interference.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

COMMENTS: Sample contains petroleum hydrocarbons from C10-C24
that do not resemble a diesel pattern. (C10-C24) RR

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
r@ificate of Analysis No. H9-9802639-07

PHONE (713) 660-0901

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: K. Saravanan DATE: 03/02/98
PROJECT: BJ Hobbs PROJECT NO: 2832.34

SITE: Hobbs, NM MATRIX: SOIL

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 02/12/98 11:30:00
SAMPLE ID: VE6-50-50.6 DATE RECEIVED: 02/13/98

ANALYTICAL DATA
PARAMETER ’ RESULTS DETECTION UNITS
LIMIT
Scnication Extraction 02/19/98
Method 3550B **x*
Analyzed by: TC
Date: 02/19/98 09:00:00

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

COMMENTS: Sample contains petroleum hydrocarbons from C10-C24
that do not resemble a diesel pattern. (C10-C24) RR

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.




Brown and Caldwell
1415 Louisiana
Houston, TX 77002
ATTN: K. Saravanan

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

/’ HOUSTON, TEXAS 77054
r@ificate of Analysis No. H9-9802639-01

" PHONE (713) 660-0901

DATE: 03/02/98

PROJECT: BJ Hobbs PROJECT NO: 2832.34

SITE: Hobbs, NM MATRIX: SOIL

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 02/07/98 18:07:00
SAMPLE ID: AI21-50-50.8 DATE RECEIVED: 02/13/98

ANALYTICAL DATA

MI - Matrix interference.

that resemble a diesel pattern. (C10-C24) RR

with EPA guidelines for quality assurance.

PARAMETER RESULTS DETECTION UNITS
LIMIT
BENZENE ND 10 P ug/Kg
TOLUENE 110 10 P ug/Kg
ETHYLBENZENE 1100 10 P ug/Kg
TOTAL XYLENE 6300 10 P ug/Kg
TOTAL VOLATILE AROMATIC HYDROCARBONS 7510 ug/Kg
Surrogate % Recovery
1,4-Difluorobenzene 103
4 -Bromofluorobenzene MI 293
Method 8020A ***
Analyzed by: SB
Date: 02/17/98
Total Petroleum Hydrocarbons-Diesel 250 100 P mg/kg
Surrogate % Recovery
n-Pentacosane MI 148
Method Modified 8015B *** for Diesel
Analyzed by: RR
Date: 02/21/98 05:54:00
ND - Not detected. (P) - Practical Quantitation Limit

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

COMMENTS: Sample contains petroleum hydrocarbons from C10-C24

QUALITY ASSURANCE: These analyses are performed in accordance



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

rPificate of Analysis No. H9-9802639-01  pHONE (713) 660-0901

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: K. Saravanan DATE: 03/02/98
PROJECT: BJ Hobbs PROJECT NO: 2832.34

SITE: Hobbs, NM MATRIX: SOIL

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 02/07/98 18:07:00
SAMPLE ID: AI21-50-50.8 DATE RECEIVED: 02/13/98

ANALYTICAL DATA
PARAMETER RESULTS DETECTION UNITS
LIMIT
Sonication Extraction 02/19/98
Method 3550B **¥*
Analyzed by: TC
Date: 02/19/98 09:00:00

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd EQ4.

COMMENTS: Sample contains petroleum hydrocarbons from C10-C24
that resemble a diesel pattern. (C10-C24) RR

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
« . HOUSTON, TEXAS 77054
r@ificate of Analysis No. H9-9802639-08

PHONE (713) 660-0901

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: K. Saravanan DATE: 03/02/98
PROJECT: BJ Hobbs PROJECT NO: 2832.34

SITE: Hobbs, NM MATRIX: WATER

SAMPLED BY: Provided by SPL DATE SAMPLED: 02/07/98

SAMPLE ID: Trip Blank 1/30/98 DATE RECEIVED: 02/13/98

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT

BENZENE ND 1.0 P ug/L
TOLUENE ND 1.0 P ug/L
ETHYLBENZENE ND 1.0 P ug/L
TOTAL XYLENE ND 1.0 P prg/L
TOTAL VOLATILE AROMATIC HYDROCARBONS ND ug/L

Surrogate % Recovery

- 1,4-Difluorobenzene 97

4 -Bromofluorobenzene 97

Method 8020A ***
Analyzed by: VHZ
Date: 02/16/98

ND - Not detected. (P) - Practical Quantitation Limit

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

. . OUSTON, TEXAS
rPificate of Analysis No. H9-9802639-03 H#ENEmmeméxf

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: K. Saravanan DATE: 03/02/98
PROJECT: BJ Hobbs PROJECT NO: 2832.34

SITE: Hobbs, NM MATRIX: SOIL

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 02/08/98 12:50:00
SAMPLE ID: AI21-64-65 DATE RECEIVED: 02/13/98

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT

BENZENE ND 1.0 P ug/Kg
TOLUENE ND 1.0 P ug/Kg
ETHYLBENZENE ND 1.0 P ug/Kg
TOTAL XYLENE 1.5 1.0 P 1g/Kg
TOTAL VOLATILE AROMATIC HYDROCARBONS 1.5 #g/Kg

Surrogate % Recovery

1,4-Difluorobenzene 100

4-Bromofluorobenzene 117

Method 8020A ***
Analyzed by: SB
Date: 02/17/98

Total Petroleum Hydrocarbons-Diesel ND 10 P mg/kg
Surrogate % Recovery
n-Pentacosane 96

Method Modified 8015B *** for Diesel
Analyzed by: RR
Date: 02/25/98 02:13:00

Sonication Extraction 02/19/98
Method 3550B **x
Analyzed by: TC

Date: 02/19/98 09:00:00

ND - Not detected. (P) - Practical Quantitation Limit

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.




SIS

Brown and Caldwell
1415 Louisiana

rPificate of Analysis No. H9-9802639-02

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
" PHONE (713) 660-0901

Houston, TX 77002

ATTN: K. Saravanan DATE: 03/02/98
PROJECT: BJ Hobbs PROJECT NO: 2832.34

SITE: Hobbs, NM MATRIX: SOIL

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 02/08/98 07:30:00

SAMPLE ID: AI21-53.5-54.5

DATE RECEIVED:

02/13/98

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
BENZENE 51 10 P ug/Kg
TOLUENE 450 10 P ug/Xg
ETHYLBRENZENE 570 10 P ng/Kg
TOTAL XYLENE . 1800 10 P ug/Kg
TOTAL VOLATILE AROMATIC HYDROCARBONS 2871 ug/Kg
Surrogate % Recovery
1,4-Difluorobenzene 97
4 -Bromofluorobenzene MI 213
Method 8020A **x*
Analyzed by: SB
Date: 02/18/98
Total Petroleum Hydrocarbons-Diesel 98 50 P mg/kg
Surrogate % Recovery
n-Pentacosane 106
Method Modified 8015B *** for Diesel
Analyzed by: RR
Date: 02/25/98 01:34:00
Sonication Extraction 02/19/98
Method 3550B *x+*
Analyzed by: TC
Date: 02/19/98 09:00:00
(P) - Practical Quantitation Limit - Matrix interference.
Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

COMMENTS: Sample contains petroleum hydrocarbons from C10-C24

that resemble a diesel pattern. (Cl10-C24)

QUALITY ASSURANCE:

RR

with EPA guidelines for quality assurance.

These analyses are performed in accordance



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

s . . HOUSTON, TEXAS 77054
rPificate of Analysis No. H9-9802639-04  pHONE (713) 660-0901

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: K. Saravanan DATE: 03/02/98
PROJECT: BJ Hobbs PROJECT NO: 2832.34

SITE: Hobbs, NM MATRIX: SOIL

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 02/09/98 07:30:00
SAMPLE ID: AI20-50-51 DATE RECEIVED: 02/13/98

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
BENZENE 1200 1000 P ug/Kg
TOLUENE 120000 1000 P ug/Kg
ETHYLBENZENE 170000 1000 P ug/Kg
TOTAL XYLENE 620000 1000 P ug/Kg
TOTAL VOLATILE AROMATIC HYDROCARBONS 911200 ug/Kg
Surrogate % Recovery
1,4-Difluorobenzene 97
4 -Bromofluorobenzene MI 223

Method 8020A **x+*
Analyzed by: SB
Date: 02/17/98

Total Petroleum Hydrocarbons-Diesel 1700 100 P mg/kg
Surrogate % Recovery
n-Pentacosane MI 144

Method Modified 8015B *** for Diesel
Analyzed by: RR
Date: 02/25/98 02:50:00

Scnication Extraction 02/19/98
Method 3550B **x*
Analyzed by: TC

Date: 02/19/98 09:00:00

(P) - Practical Quantitation Limit MI - Matrix interference.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
*x*Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

COMMENTS: Sample contains petroleum hydrocarbons from C10-C24
that resemble a diesel pattern. (C10-C24) RR

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON, TEXAS 77054
rificate of Analysis No. H9-9802639-06 pHONEr\(l713) 660-0901

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: K. Saravanan DATE: 03/02/98
PROJECT: BJ Hobbs PROJECT NO: 2832.34

SITE: Hobbs, NM MATRIX: SOIL

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 02/12/98 07:40:00
SAMPLE ID: VE5-50-51.5 DATE RECEIVED: 02/13/98

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT

BENZENE ND 1.0 P ug/Kg
TOLUENE . ND 1.0 P pug/Kg
ETHYLBENZENE ND 1.0 P ug/Kg
TOTAL XYLENE ND 1.0 P ug/Kg
TOTAL VOLATILE AROMATIC HYDROCARBONS ND pg/Kg

Surrogate % Recovery

1,4-Difluorobenzene 103

4 -Bromofluorobenzene 110

Method 8020A ***
Analyzed by: SB
Date: 02/17/98

Total Petroleum Hydrocarbons-Diesel 11 10 P mg/kg
Surrogate % Recovery
n-Pentacosane 100

Method Modified 8015B *** for Diesel
Analyzed by: RR
Date: 02/25/98 04:08:00

Sonication Extraction 02/19/98
Method 3550B ***
Analyzed by: TC

Date: 02/19/98 09:00:00

ND - Not detected. (P) - Practical Quantitation Limit

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

COMMENTS: Sample contains petroleum hydrocarbons from C10-C24
that do not resemble a diesel pattern. (C10-C24) RR

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



77 Y

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

Certificate of Analysis No. H9-9802342-01

ATTN: Rick Rexroad DATE: 02/20/98
PROJECT: BJ Hobbs PROJECT NO: 2832.34

S8ITE: Hobbs, NM MATRIX: SOIL

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 02/04/98 14:20:00
SAMPLE ID: AI24-50-51.5 DATE RECEIVED: 02/07/98

ANALYTICAL DATA

with EPA guidelines for quality assurance.

***Ref: Test Methods for Evaluating Solid Waste, EPA SW846,

QUALITY ASSBURANCE: These analyses are performed in accordance

3rd Ed.

PARAMETER RESULTS DETECTION UNITS
LIMIT
BENZENE ND 500 P kg /Kg
TOLUENE 2200 500 P kg /Kg
ETHYLBENZENE 17000 500 P kg /Kg
TOTAL XYLENE 81000 500 P kg /Kg
TOTAL VOLATILE AROMATIC HYDROCARBONS 100200 ug/Kg
Ssurrogate % Recovery
1,4-Difluorobenzene 93
, 4-Bromofluorobenzene 173MI
Method 8020A **
Analyzed by: SB
Date: 02/10/98
Total Petroleum Hydrocarbons-Diesel 570 50.0 P mg/kg
Ssurrogate % Recovery
n-Pentacosane 58
Method Modified 8015B *** for Diesel
Analyzed by: RR
Date: 02/16/98 10:22:00
Sonication Extraction 02/11/98
Method 3550B ***
Analyzed by: DL
Date: 02/11/98 14:00:00
ND - Not detected. (P) - Practical Quantitation Limit
MI - Matrix interference.
Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.



77 Y

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
- PHONE (713) 660-0901

Certificate of Analysis No. H9-9802342-02

Brown and Caldwell
1415 Louisiana
Houston, TX 77002
ATTN: Rick Rexroad

DATE: 02/20/98

PROJECT: BJ Hobbs

S8ITE: Hobbs, NM

SAMPLED BY: Brown & Caldwell
SAMPLE ID: AI23-49-50.5

PROJECT NO: 2832.34
MATRIX: SOIL
DATE SAMPLED: 02/06/98 07:35:00
DATE RECEIVED: 02/07/98

ANALYTICAL DATA

PARAMETER

BENZENE

TOLUENE

ETHYLBENZENE

TOTAL XYLENE

TOTAL VOLATILE AROMATIC HYDROCARBONS

S8urrogate
1,4-Difluorobenzene
4-Bromofluorobenzene
Method 8020A **x*
Analyzed by: SB
Date: 02/10/98

Total Petroleum Hydrocarbons-Diesel

Surrogate
n-Pentacosane
Method Modified 8015B *** for Diesel
Analyzed by: RR
Date: 02/17/98 12:37:00

Sonication Extraction
Method 3550B *#*%*
Analyzed by: DL
Date: 02/11/98 14:00:00

RESULTS

ND
650
1900
13000
15550

% Recovery

96
147

280

% Recovery
44

02/11/98

DETECTION UNITS
LIMIT
250 P kg /Kg
250 P kg /Kg
250 P ©g/Kg
250 P kg /Kg
kg/Kg
50.0 P mg/kg

ND - Not detected.

- Practical Quantitation Limit

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste,

QUALITY ASSURANCE:

with EPA guidelines for quality assurance.

EPA SW846, 3rd Ed.

These analyses are performed in accordance
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** SPL BATCH QUALITY CONTROL REPORT ** HOUSTON LABORATORY
METHOD 8020%** 8880 INTERCHANGE DRIVE
® HOUSTON, TEXAS 77054
PHONE (713) 660-0901
Matrix: soil Batch I1d:  HP_R980210022700
Units: ug/Kg
LABORATORY CONTROL SAMPLE
SPIKE Method Spike Blank  Spike QC Limits(**)
COMPOUNDS Blank Result Added Result Recovery (Mandatory)
<2> <3> <1> 4 : % Recovery Range
Benzene ND 50 48 96.0 60 - 116
Toluene ND 50 47 94.0 64 - 122
EthylBenzene ND 50 49 98.0 68 - 127
0 Xylene ND 50 50 100 68 - 127
M & P Xylene ND 100 97 97.0 68 - 129
MATRIX SPIKES
SPIKE Sample Spike Matrix Spike Matrix Spike MS/MSD QC Limits(***)
COMPOUNDS Results | Added Duplicate Relative X Advisory)
Result |Recovery| Result [Recovery|Difference] RPD
<2> <3> <1> <4> <1> <5> Max. Recovery Range
BENZENE ND 20 18] 90.0 18] 90.0 0 33 35 - 139
TOLUENE 1.0 20 18f 85.0 18] 85.0 0 35 31 - 137
ETHYLBENZENE ND 20 18] 90.0 16| 80.0 1.8 40 21 - 14
0 XYLENE 1.2 20 171 79.0 16] 74.0 6.54 24 25 - 139
M & P XYLENE 2.4 40 331 76.5 30] 69.0 10.3 38 19 - 144
* = Values outside QC Range due to Matrix Interference (except RPD)
Analyst: SB « = Data outside Method Specification limits.
Sequence Date: 02/10/98 NC = Not Calculated (Sample exceeds spike by factor of 4 or more)
SPL ID of sample spiked: 9802238-07A ND = Not Detected/Below Detection Limit
Sample File ID: R_B2027.TX0 % Recovery = [( <1> - <2> ) / <3> 1 x 100
Method Blank File ID: LCS X Recovery = (<1> / <3> ) x 100
Blank Spike File ID: R_B2024.TX0 Relative Percent Difference = [(<4> - <5> | / [(<4> + <5> ) x 0.5) x 100
Matrix Spike File ID: R_B2025.TX0 (**) = Source: SPL-Houston Historical Data (1st Q@ '97)
Matrix Spike Duplicate File ID: R_B2026.TX0 (***) = Source: SPL-Houston Historical Data (1st Q '97)
SAMPLES IN BATCH(SPL ID): 9802342-02A 9802342-01A 9802275-07A 9802238-07A

9802280-13A 9802378-01A 9802308-01A



%% SPL BATCH QUALITY CONTROL REPORT **

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

® Method Modified 8015B*** HOUSTON, TEXAS 77054
- PHONE (713) 660-0901
Matrix: Soil Batch Id:  HP_V980216093800
Units: mg/kg
LABORATORY CONTROL SAMPLE
SPIKE Method Spike Blank _ Spike QC Limits(**)
COMPOUNDS Blank Result Added Result Recovery (Mandatory)
<2> <3> <1> X X Recovery Range
Diesel ND 166 160 96.4 7 - 145
MATRIX SPIKES
SPIKE Sample Spike Matrix Spike Matrix Spike MS/MSD QC Limits(***)
COMPOUNDS Results | Added Duplicate Relative % Advisory)
Result [Recovery| Result |Recovery|Difference| RPD
<2> <3> <1> <4> <1> <5> Max. Recovery Range
DIESEL 570 830.0 730}19.3 * 700415.7 * 20.6 50 21 - 175

Analyst: RR

Sequence Date: 02/16/98

SPL ID of sample spiked: 9802342-018

Sample File ID: v_B3058.TX0

Method Blank File 1D:

Blank Spike File ID: V_B3057.TX0
Matrix Spike File ID: V_B3059.TX0

Matrix Spike Duplicate File ID: V_B3060.TX0

SAMPLES IN BATCH(SPL ID):

* = vValues outside QC Range due to Matrix Interference (except RPD)
« = Data outside Method Specification limits.
NC = Not Calculated (Sample exceeds spike by factor of 4 or more)
ND = Not Detected/Below Detection Limit

% Recovery = [

LCS X Recovery = (<1>
Relative Percent Difference =

**)

9802342-018 9802342-028

( <1> - <2> ) /

<3> ] x 100
/ <3> ) x 100

|(<4> - <5> | / [(<4> + <5> ) x 0.5] x 100
= Source: SPL-Houston Historical Data (4TH Q '97)
(***) = Source: SPL-Houston Historical Data (4th Q '97)




* PL BATCH QUALITY CONTROL REPORT **
Method Modified 8015B***

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON. TEXAS 77054

02/24/98
SPL ID of sample spiked:

Sequence Date:

Sample File ID: T_B4062.TX0
Method Blank File ID:

) Blank Spike File ID: T_B4059.TX0
Matrix Spike File ID: T_B4063.TX0

SAMPLES IN BATCH(SPL_ID) :

9802684-03A

Matrix Spike Duplicate File ID: T_B4064.TX0

9802639-05B
9802639-01B

NC =
ND =

% Recovery

LCS % Recovery =
Relative Percent Difference =

(**) = Source:

(*¥¥) =

9802639-04B
9802684-03A

Not Calculated

= Source:

= [{ <1l> -
(<1>

9802639-06B
9802639-02B

<2> ) /
/ <3> )

x 100

SPL-Houston Historical Data

SPL-Houston Historical Data

9802639-07B
9802639-03B

Not Detected/Below Detection Limit
<3> ] x 100

(4TH
(4th

0 '97)
Q '97)

(Sample exceeds spike by factor of 4 or more)

” ®
Batch Id: HP_T980224125910 PHONE (713) 660-0801
Units: mg/kg
In LABORATORY CONTROL SAMPLE
SPIKE Method Spike Blank Spike QC Limits (**)
COMPOUNDS Blank Result Added Result Recovery {Mandatory)
<2> <3> <l> % % Recovery Range
l Diesel ND 166 170 102 77 - 145
MATRIX SPIKES
” SPIKE Sample Spike Matrix Spike Matrix Spike MS/MSD QC Limitsg(***)
COMPOUNDS Results Added Duplicate Relative % (Advisory
Result Recovery| Result Recovery|Difference{ RPD
<2> <3> <l> <4> <l> <5> Max. Recovery Range
l DIESEL ND 166.0 160 96.4 150 90.4 6.42 50 21 - 175
* = Values outside QC Range due to Matrix Interference (except RPD}
Analyst: RR « = Data outside Method Specification limits.

| (<4> - <S> | / [(<4> + <S> ) x 0.5] x 100




METHOD B020A***

** SPL BATCH QUALITY CONTROL REPORT **

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON, TEXAS 77054
PHONE (713) 660-0901

Matrix: Aqueous Batch Id:  HP_U980216130700
Units: rg/L
LABORATORY CONTROL SAMPLE
SPIKE Method Spike Blank  Spike QC Limits(**)
COMPOUNDS Blank Result Added Result Recovery (Mandatory)
<2> <3> <1> % X Recovery Range
Benzene ND 50 51 102 61 - 119
Toluene ND 50 51 102 65 - 125
EthylBenzene ND 50 51 102 70 - 118
0 Xylene ND 50 51 102 72 - 117
M & P Xylene ND 100 103 103 7 - 116
MATRIX SPIKES
SPIKE Sample Spike Matrix Spike Matrix Spike MS/MSD QC Limits(***)
COMPOUNDS Results | Added Duplicate |Relative X (Advisory)
Result |Recovery| Result |Recovery|Difference} RPD
<2> <3> <1> <4> <1> <5> Max. Recovery Range

BENZENE ND 20 15| 75.0 20 100 (28.6 * 21 32 - 164
TOLUENE ND 20 15] 75.0 20 100 |28.6 * 20 38 - 159
ETHYLBENZENE ND 20 15 75.0 21 105 33.3 > 19 52 - 142
0 XYLENE ND 20 15| 75.0 20 100 |28.6 * 18 53 - 143
M & P XYLENE ND 40 31 77.5 42 105 |30.1 * 17 53 - 144

Analyst: VHZ

Sequence Date: 02/16/98

SPL ID of sample spiked: 9802576-04B

Sample File 1D: U_B3011.TX0

Method Blank File ID:

Blank Spike File ID: U_B2197.TX0
Matrix Spike File ID: U_B3043.TX0
Matrix Spike Duplicate File ID: U_B83044.TX0

SAMPLES IN BATCH(SPL ID):

*

«

Values outside QC Range due to Matrix Interference (except RPD)
Data outside Method Specification limits.

NC = Not Calculated (Sample exceeds spike by factor of 4 or more)
ND = Not Detected/Below Detection Limit

% Recovery = {( <1> - <2> ) /
LCS % Recovery = (<1>
Relative Percent Difference =

(**)

<3> 1 x 100

/ <3> ) x 100
[(<4> - <5> | / [(<4> + <5> ) x 0.5] x 100

= Source: SPL-Houston Historical Data (1st Q '97)

(***) = Source: SPL-Houston Historical Data (1st Q '97)

9802576-04B 9802639-08A 9802605-108 9802576-028

9802676-09A 9802676-13A




Matrix:
Units: #g/Kg

*% SPL BATCH QUALITY CONTROL REPORT *¥ HOUSTON LABORATORY
METHOD 8020A*** 8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0901
Batch Id:  HP_R980217031500

LABORATORY CONTROL SAMPLE

SPIKE Method Spike Blank _Spike QC Limits(**)
COMPOUNDS Blank Result Added Result Recovery (Mandatory)
<2> <3> <1> X - X Recovery Range
Benzene ND 50.0 48 96.0 60 - 116
Toluene ND 50.0 49 98.0 64 - 122
EthylBenzene ND 50.0 50 100 68 - 127
0 Xylene ND 50.0 51 102 68 - 127
M & P Xylene ND 100.0 100 100 68 - 129
MATRIX SPIKES
SPIKE Sample Spike Matrix Spike Matrix Spike MS/MSD QC Limits(***)
COMPOUNDS Results | Added Duplicate Relative X (Advisory)
Result |[Recovery| Result |[Recovery|Difference| RPD
<2> <3> <1> <4> <1> <5> Max. Recovery Range
BENZENE ND 20.0 17] 85.0 171 85.0 0 33 35 - 139
TOLUENE 1.2 20.0 18f 84.0 17} 79.0 6.13 35 31 - 137
ETHYLBENZENE ND 20.0 17] 85.0 16] 80.0 6.06 40 21 - 141
O XYLENE ND 20.0 161 80.0 16f 80.0 0 24 25 - 139
M & P XYLENE 1.3 40.0 34] 81.8 32] 76.8 6.31 38 19 - 144
* = Values outside QC Range due to Matrix Interference (except RPD)
Analyst: SB « = Data outside Method Specification limits.
Sequence Date: 02/17/98 NC = Not Calculated (Sample exceeds spike by factor of 4 or more)
SPL ID of sample spiked: 9802534-07A ND = Not Detected/Below Detection Limit

Sample File ID: R_B3038.TX0
Method Blank File ID:

% Recovery = [( <1> - <2> ) / <3> ] x 100
LCS X Recovery = (<1> / <3> ) x 100

Blank Spike File ID: R_B3035.TX0 Relative Percent Difference = [(<4> - <5> | / [(<4> + <5> ) x 0.5] x 100
Matrix Spike File ID: R_B3036.TX0 (**) = Source: SPL-Houston Historical Data (1st Q *97)
Matrix Spike Duplicate File ID: R_B3037.TX0 (***) = Source: SPL-Houston Historical Data (1st Q '97)

SAMPLES IN BATCH(SPL 1D):

9802639-04A 9802639-05A 9802555-01A 9802639-07A
9802707-04A 9802706-04A 9802707-01A 9802707-02A
9802671-01A 9802671-02A 9802671-03A 9802534-07A
9802534-08A 9802534-04A 9802534-06A



METHOD 8020A***

%% SPL BATCH QUALITY CONTROL REPORT **

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON, TEXAS 77054
" PHONE (713) 660-0901

Matrix: Batch Id: HP_R980217074210
Units: ung/Kg
LABORATORY CONTROL SAMPLE
SPIKE Method Spike Blank __Spike QC Limits(**)
COMPOUNDS Blank Result Added Result Recovery (Mandatory)
<2> <3> <1> 3 X Recovery Range
Benzene ND 50 46 92.0 60 - 116
Toluene ND 50 47 94.0 64 - 122
EthylBenzene ND 50 48 96.0 68 - 127
0 Xylene ND 50 49 98.0 68 - 127
M & P Xylene ND 100 98 98.0 68 - 129
MATRIX SPIKES
SPIKE Sample Spike Matrix Spike Matrix Spike MS/MSD QC Limits(***)
COMPOUNDS Results | Added Duplicate Relative % (Advisory)
Result [Recovery|] Result |Recovery|Difference| RPD
<2> <3> <1> <4> <1> <5> Max. Recovery Range

BENZENE ND 20 141 70.0 14] 70.0 0 33 35 - 139
TOLUENE ND 20 12| 60.0 131 65.0 8.00 35 31 - 137
ETHYLBENZENE ND 20 10] 50.0 1" 55.0 9.52 40 21 - 141
O XYLENE ND 20 9.0] 45.0 10] 50.0 10.5 24 25 - 139
M & P XYLENE ND 40 20| 50.0 23] 57.5 14.0 38 19 - 144

Analyst: SB

Sequence Date: 02/17/98

SPL ID of sample spiked: 9802740-06A

Sample File ID: R_B3067.TX0

Method Blank File 1D:

Blank Spike File ID: R_B3064.TX0
Matrix Spike File ID: R_B3065.TX0
Matrix Spike Dupticate File ID: R_83066.TX0

SAMPLES IN BATCH(SPL ID):

**

<3> 1 x 100

/ <3> ) x 100

9802740-04A 9802740-05A 9802742-01B 9802742-028
9802321-05A 9802639-02A 9802556-01A 9802706-01A
9802740-06A 9802740-01A 9802740-02A 9802740-03A

* = Values outside QC Range due to Matrix Interference (except RPD)
« = Data outside Method Specification limits.
NC = Not Calculated (Sample exceeds spike by factor of 4 or more)
ND = Not Detected/Below Detection Limit
% Recovery = [( <1> - <2> ) /
LCS % Recovery = (<1>
Relative Percent Difference = [(<4> - <5> | 7 [(<4> + <5> ) x 0.51 x 100
= Source: SPL-Houston Historical Data (1st Q '97)
(***) = Source: SPL-Houston Historical Data (1st Q@ '97)




Method 8020A *»*»

PL BATCH QUALITY CONTROL REPORT **

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

® Batch Id: HP_R980216101000 PHONE (713) 660-0901
Units: ug/kg
LABORATORY CONTROL SAMPLE
SPIKE Method Spike Blank  Spike QC Limitsg (**)
COMPOUNDS Blank Result Added Result Recovery (Mandatorxy)
<2> <3> <l> % % Recovery Range
MTBE ND 50 50 100 64 - 126
Benzene ND 50 47 94.0 60 - 116
Toluene ND 50 48 96.0 64 - 122
EthylBenzene ND S0 48 96.0 68 - 127
0 Xylene ND 50 48 96.0 68 - 127
M & P Xylene ND 100 96 96.0 68 - 129
MATRIX SPIKES
SPIKE Sample Spike Matrix Spike Matrix Spike MS/MSD QC Limits(***)
COMPOUNTDS Results Added Duplicate Relative % {Advisory)
Result Recovery| Result Recovery|Difference| RPD
<2> <3> <l> <4> <l> <5> Max. Recovery Range
MTBE ND 20 16 80.0 12 60.0 28.6 * 22 27 - 196
BENZENE 1.5 20 17 77.5 16 72.5 6.67 33 35 - 139
TOLUENE 4.1 20 20 79.5 18 69.5 13.4 35 31 - 137
ETHYLBENZENE 1.5 20 13 57.5 9.6 40.5 34.7 40 21 - 141
O XYLENE 1.6 20 12 52.0 9.3 38.5 29.8 * 24 25 - 139
M & P XYLENE 4.2 40 28 59.5 22 44.5 28.8 38 19 - 144

Analyst: SB

Sequence Date: 02/16/98

SPL ID of sample spiked:

9802534-02A

Sample File ID: R_B3011.TXO0

Method Blank File ID:

Blank Spike File ID: R_B3008.TX0
Matrix Spike File ID: R_B3009.TX0
Matrix Spike Duplicate File ID: R_B3010.TX0

SAMPLES IN BATCH(SPL_ID) :

9802688-01A
9802706-02A
9802639-06A
9802534-02A

-

€« =

Data outside Method Specification limits.

Values outside QC Range due to Matrix Interference (except RPD)

{Sample exceeds spike by factor of 4 or more)

<3> } x 100

NC = Not Calculated

ND = Not Detected/Below Detection Limit
% Recovery = [( <1> - <2> )} /

LCS % Recovery = (<l> / <3> )} x 100

Relative Percent Difference =

(**}) = Source:

(***) = Source:

9802688-~03A

9802510-01A

SPL-Houston Historical Data

SPL-Houston Historical Data

9802510-03A

9802707-03A
9802688-02A
9802553-01A

9802706-01A
9802688-01A
9802570-02A

9802639-03A
9802639-01A
9802570-03A

{1lst
(1st

| (<4> - <5> | / [(<4> + <5> ) x 0.5} x 100

Q '97)
Q '97)
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SPL Houston Environmental Laboratory

Sample Login Checklist

Date: Time:

A -1 (900

SPL Sample ID:

49 0224 -

Yes No

1 {Chain-of-Custody (COC) form is present. v

2 |COC is properly completed. v

3 |If no, Non-Conformance Worksheet has been completed.

4 |Custody seals are present on the shipping container. /

5 {If yes, custody seals are intact. V4

6 |All samples are tagged or labeled. v

7 |If no, Non-Conformance Worksheet has been completed.

8 |Sample containers arrived intact /

9 |\ Temperature of samples upon arrival:

9 ¢

o

Method of sample delivery to SPL: |SPL Delivery

Client Delivery
FedEx Delivery (airbill #) gr814204$7
Other: |
11 |Method of sample disposal: SPL Disposal v
HOLD

Return to Client

Name: WW ﬂ) Date: %/7 /ﬁ
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Sample Login Checklist

Time:

2/)3/5% jcoc
SPL Sample ID:

Qazes

Date:

SPL Houston Environmental Laboratory

Yes No

Chain-of-Custody (COC) form is present.

COC is properly completed.

If no, Non-Conformance Worksheet has been completed.

Custody seals are present on the shipping container.

If yes, custody seals are intact.

All samples are tagged or labeled.

-y

If no, Non-Conformance Worksheet has been completed.

Sample containers arrived intact

AR

Temperature of samples upon arrival:

o c

o

Method of sample delivery to SPL:  |SPL Delivery

Client Delivery

FedEx Delivery (airbill #)

SOOYI 6708

Other:

11 {Method of sample disposal: SPL Disposal

HOLD

Return to Client

Name: Y / . / / é Date:
/ ' , P 7

7/
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HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
® HOUSTON, TEXAS 77054

PHONE (713) 660-0901

March 4, 1998

Mr. Rick Rexroad

BROWN AND CALDWELL
1415 Lousiana

Houston, TX 77002

The following report contains analytical results for the sample(s) received at Southern Petroleum
Laboratories (SPL) on February 17, 1998. The sample(s) was assigned to Certificate of Analysis
No.(s) 9802751 and analyzed for all parameters as listed on the chain of custody.

Any data flag or quality control exception associated with this report will be footnoted in the
analytical results page(s) or the quality control summary page(s).

If you have any questions or comments pertaining to this data report, please do not hesitate to contact
me. Please reference the above Certificate of Analysis No. during any inquiries.

Again, SPL is pleased to be of service to you. We anticipate working with you in fulfilling all your

current and future analytical needs.

Southern Petroleum Laboratories

o (/élu / V/MA/\ )

Bernadette Fini
Project Manager

e




——
HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
® HOUSTON, TEXAS 77054
" PHONE (713) 660-0901

Southern Petroleum Laboratories, Inc.

Certificate of Analysis Number: 98-02-751

Approved for Release by:

»/ZM [t / wa 349

Bernadette A. Fini, Project Manager Date

Greg Grandits
Laboratory Director

Idelis Williams
Quality Assurance Officer

The attached analytical data package may not be reproduced except in full
without the express written approval of this laboratory.




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON. TEXAS 77054

rfificate of Analysis No. H9-9802751-01 PHONE (713) 660-0901

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: Rick Rexroad DATE: 03/04/98
PROJECT: BJ Hobbs PROJECT NO: 2832.34

SITE: Hobbs, NM MATRIX: SOIL

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 02/13/98 07:25:00
SAMPLE ID: VE 7-50-51 DATE RECEIVED: 02/17/98

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Total Petroleum Hydrocarbons-Diesel 16 10 P mg/kg
Surrogate % Recovery
n-~Pentacosane MI 176

Method 8015B *** for Diesel
Analyzed by: RR
Date: 02/27/98 04:19:00

BENZENE ND 1.0 P ug/Kg
TOLUENE ND 1.0 P ug/Kg
ETHYLBENZENE ND 1.0 P ug/Kg
TOTAL XYLENE ND 1.0 P ug/Kg
TOTAL VOLATILE AROMATIC HYDROCARBONS ND ug/Kg

Surrogate % Recovery

1,4-Difluorobenzene 100

4 -Bromofluorobenzene 110

Method 8020A **+*
Analyzed by: SB
Date: 02/19/98

Sonication Extraction of DRO by 8015A 02/18/98
Method 3550B ***
Analyzed by: TC

Date: 02/18/98 08:00:00

(P) - Practical Quantitation Limit MI - Matrix interference.
ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

wrCificate of Analysis No. H9-9802751-02 PHONE (713) 660-0801

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: Rick Rexroad DATE: 03/04/98
PROJECT: BJ Hobbs PROJECT NO: 2832.34

SITE: Hobbs, NM MATRIX: SOIL

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 02/13/98 11:03:00
SAMPLE ID: MW 12-53.5-54.5 DATE RECEIVED: 02/17/98

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Total Petroleum Hydrocarbons-Diesel ND 10 P mg/kg
Surrogate % Recovery
n-Pentacosane 116

Method 8015B *** for Diesel
Analyzed by: RR
Date: 02/27/98 03:40:00

BENZENE ND 1.0 P pug/Kg
TOLUENE ND 1.0 P ug/Kg
ETHYLRENZENE ND 1.0 P ug/Kg
TOTAL XYLENE ND 1.0 P ng/Kg
TOTAL VOLATILE AROMATIC HYDROCARBONS ND ug/Kg
Surrogate % Recovery
1,4-Difluorobenzene 100
4 -Bromofluorobenzene 113
Method 8020A **=*
Analyzed by: SB
Date: 02/19/98
Sonication Extraction of DRO by 8015A 02/18/98
Method 3550B ***
Analyzed by: TC
Date: 02/18/98 08:00:00
ND - Not detected. (P) - Practical Quantitation Limit

Notes: *Ref: Methods for Chemical Analysis of Water and Wasteg, 1983, EPA
**+*Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***xRef: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.

|
|




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
rfificate of Analysis No. H9-9802751-03 PHONE (713) 660-0901

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: Rick Rexroad DATE: 03/04/98
PROJECT: BJ Hobbs PROJECT NO: 2832.34

| SITE: Hobbs, NM MATRIX: SOIL
SAMPLED BY: Brown & Caldwell DATE SAMPLED: 02/14/98 10:30:00
SAMPLE ID: MW 11A-53.5-54.25 DATE RECEIVED: 02/17/98

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Total Petroleum Hydrocarbonsg-Diesel 14 10 P ng/kg
‘ Surrogate % Recovery
| n-Pentacosane MI 136

Method 8015B *** for Diesel
Analyzed by: RR
Date: 02/27/98 03:01:00

BENZENE ND 1.0 P pg/Kg
TOLUENE ND 1.0 P ug/Kg
ETHYLBENZENE ND 1.0 P ug/Kg
TOTAL XYLENE ND 1.0 P 1g/Kg
TOTAL VOLATILE AROMATIC HYDROCARRBONS ND ug/Kg
Surrogate % Recovery
1,4-Difluorocbenzene 103
4 -Bromofluocrobenzene 110
Method 8020A **%*
Analyzed by: SB
Date: 02/19/98
Sonication Extraction of DRO by 8015A 02/18/98
Method 3550B **%*
Analyzed by: TC
Date: 02/18/98 08:00:00
(P) -~ Practical Quantitation Limit MI - Matrix interference.

ND - Not detected.
Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA

**Ref: Standard Methods for Examinaticn of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.

LﬂnﬂmnﬁH!Inﬂ..l.m‘ﬂ....ﬂﬂﬂm-ﬂ.-M-ﬂIlﬂﬂ-.-Im-.I-.---.--n.---nl-lﬂ-ﬂl




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

L. ) HOUSTON, TEXAS 77054

€rfificate of Analysis No. H9-9802751-04 - PHONE (713) 660-0901

Brown and Caldwell
1415 Louilsiana
Houston, TX 77002

ATTN: Rick Rexroad DATE: 03/04/98
PROJECT: BJ Hobbs PROJECT NO: 2832.34

SITE: Hobbs, NM MATRIX: WATER

SAMPLED BY: Provided By SPL DATE SAMPLED: 02/14/98

SAMPLE ID: Trip Blank 1/30/98 DATE RECEIVED: 02/17/98

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT

BENZENE ND 1.0 P ug/L
TOLUENE ND 1.0 P ug/L
ETHYLBENZENE ND 1.0 P ug/L
TOTAL XYLENE ND 1.0 P ug/L
TOTAL VOLATILE AROMATIC HYDROCARBONS ND ug/L

Surrogate % Recovery

1,4-Difluorcbenzene 97

4 -Bromofluorobenzene 97

Method 8020A **x*
Analyzed by: VHZ
Date: 02/19/98

ND - Not detected. ' (P) - Practical Quantitation Limit

Notes: #*Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.
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SPL BATCH QUALITY CONTROL REPORT **
HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON. TEXAS 77054

State of Tennessee Method for Diesel

Batch Id: HP_V980218074100 PHONE (713) 660-0901
Units: ng/kg
ﬂl LABORATORY CONTROL SAMPLE
SPIKE Method Spike Blank Spike QC Limits (**)
COMPOUNDS Blank Result Added Result Recovery (Mandatory)
<2> <3> <1> % % Recovery Range
Diesel ND 166 158.867 95.6 77 - 145
MATRIX SPIKES
I SPIKE Sample Spike Matrix Spike Matrix Spike MS/MSD QC Limits (***)
COMPOUNDS Results Added Duplicate Relative % (Advisory}
Result Recovery| Result Recovery|Difference| RPD
<2> <3> <l> <4> <l> <5> Max. Recovery Range
DIESEL ND 166 216.09417.3 ~ 1536.59] 813 * 192 * 50 21 - 175
* = Values outside QC Range due to Matrix Interference (except RPD)
‘ Analyst: RR « = Data outside Method Specification limits.
} Sequence Date: 02/18/98 NC = Not Calculated (Sample exceeds spike by factor of 4 or more)
SPL ID of sample spiked: $802770-05A ND = Not Detected/Below Detection Limit
‘ Sample File ID: V_B3114.TXO0 % Recovery = [( <l - <2> ) / <3> ] x 100
Method Blank File ID: LCS % Recovery = {<l»> / <3> ) x 100
Blank Spike File ID: V_B3109.TX0 Relative Percent Difference = |(<4> - <5> | / [(<4> + <5> ) x 0.5] x 100
Matrix Spike File ID: V_B3115.TX0 (**) = Source: SPL Historical Limits 1st Qtr'9?
Matrix Spike Duplicate File ID: V_B3116.TX0 (***) = Source: SPL Historical Limits 1st Qtr'9%7
SAMPLES IN BATCH(SPL ID) : 9802682-07A 9802682-01A 9802682-03A 9802682-08A

9802682-09A 9802682-10A 9802682-11A 9802751-03A
9802751-02A 9802751-01A 9802770-05A 9802682-02A

9802682-04A 9802682-05A 9802682-06A




PL BATCH QUALITY CONTROL REPORT **

Method 8020A ***

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

Batch Id: HP_R980219184700 PHONE (713) 660-0901
Units: ug/kg
LABORATORY CONTROL SAMPLE
SPIKE Method Spike Blank Spike QC Limits (**)
COMPOUNDS Blank Result Added Result Recovery (Mandatory)
2> «3> <1l> % ) % Recovery Range
MTBE ND 50 44 88.0 64 - 126
Benzene ND 50 46 92.0 60 - 116
Toluene ND 50 49 98.0 64 - 122
EthylBenzene ND 50 50 100 68 - 127
O Xylene ND 50 51 102 68 - 127
M & P Xylene ND 100 100 100 68 - 129
MATRIX SPIKES
SPIKE Sample Spike Matrix  Spike Matrix Spike MS/MSD QC Limits(***
COMPOUNDS Results | Added Duplicate Relative % (Advisory)
Result Recovery| Result Recovery|Difference|{ RPD
<2> <3> <1l> <4> <l> <5> Max. Recovery Range
MTBE 30 20 50 100 39 45.0 75.9 * 22 27 - 196
BENZENE 1.0 20 17 80.0 17 80.0 0 33 35 - 139
TOLUENE ND 20 17 85.0 17 85.0 0 35 31 - 137
ETHYLBENZENE ND 20 19 95.0 22 110 14.6 40 21 - 141
O XYLENE ND 20 20 100 19 95.0 5.13 24 25 - 139
M & P XYLENE 1.5 40 41 98.8 39 93.8 5.19 38 18 - 144
* = Values outside QC Range due to Matrix Interference (except RPD)

Analyst: SB

Sequence Date: 02/19/98

SPL ID of sample spiked:

9802753 -12A

Sample File ID: R_B3149.TX0

Method Blank File ID:

Blank Spike File ID: R_B3146.TX0
Matrix Spike File ID: R_B3147.TX0

Matrix Spike Duplicate File ID: R_B3148.TX0

SAMPLES IN BATCH(SPL ID):

9802751-03A

9802841-03A
9802753-06A
9802750-03A

« =
NC = Not C
ND =
% Recovery

LCS %

Relative Percent Difference =

(**)

= So

(***}) = So

9802841-02A
9802841-04A
9802753-08A
9802751-01A

Recovery =

alculated
= [{ «1> -

(<1l> /

urce :

urce :

9802750-01A
9802841-05A
9802753-10A
9802751-02A

<2> ) /

<3> } x 100

SPL-Houston Historical Data

SPL-Houston Historical Data

9802570-01A
9802841-06A
9802753-12A

Data outside Method Specification limits.

Not Detected/Below Detection Limit
<3> ] x 100

(lst
(1st

Q '97)
Q '97)

(Sample exceeds spike by factor of 4 or more)

[(<4> - <5> [/ [(<4> + <5> ) x 0.5] x 100




METHOD 8020

PL BATCH QUALITY CONTROL REPORT **

HOUSTON LABORATORY

8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

Batch Id: HP_U980218220700 PHONE (713) 660-0901
Units: ug/L
LABORATORY CONTROL SAMPLE
SPIKE Method Spike Blank Spike QC Limits (**)
COMPOUNDS Blank Result Added Result Recovery (Mandatory)
<2> <3> <1l> % % Recovery Range
Benzene ND 50.0 40 80.0 61 - 119
Toluene ND 50.0 41 82.0 65 - 125
EthylBenzene ND 50.0 41 82.0 70 - 118
0 Xylene ND 50.0 41 82.0 72 - 117
M & P Xylene ND 100.0 83 83.0 72 - 116
MATRIX SPIKES
SPIKE Sample Spike Matrix Spike Matrix Spike MS/MSD QC Limits(***
COMPOUNDS Results Added Duplicate Relative % {Advisory)}
Result Recovery] Result Recoveryl}Difference] RPD
<2> <3> <l> <4> <l> <5> Max. Recovery Range
BENZENE ND 20 20 100 19 95.0 5.13 21 32 - 164
TOLUENE ND 20 20 100 18 90.0 10.5 20 38 - 159
ETHYLBENZENE ND 20 20 100 18 90.0 10.5 19 52 - 142
O XYLENE ND 20 20 100 18 90.0 10.5 18 53 - 143
M & P XYLENE ND 40 38 95.0 33 82.5 14.1 17 53 - 144
* = Values outside QC Range due to Matrix Interference (except RPD)
Analyst: VHZ « = Data outside Method Specification limits.
Sequence Date: 02/18/98 NC = Not Calculated (Sample exceeds spike by factor of 4 or more)
SPL ID of sample spiked: $802833-06A ND = Not Detected/Below Detection Limit
Sample File ID: U_B3097.TX0 % Recovery = [({ <l> - <2> ) <3> ] x 100
Method Blank File ID: LCS % Recovery = (<l> / <3» x 100
Blank Spike File ID: U_B309%4.TX0 Relative Percent Difference | (4> - <5 | / [(<4> + <5> ) x 0.5] x 100

Matrix Spike File ID: U_B3095.TX0

Matrix Spike Duplicate File ID: U_B3096.TX0

SAMPLES IN BATCH{SPL ID) :

9802833-~02A
9802751-04A
9802396-01A
5802849-05A

(**) = Source

(***) = Source

9802833-01A

: SPL-Houston Historical Data

: SPL-Houston Historical Data

$802833-03A 9802833-04A
9802718-04A 9802718-02A
9802803-01A 9802833-06A

9802833-05A
9802718-03A
9802849-04A

(1st Q
(1st Q

'97)
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SPL Houston Environmental Laboratory

Sample Login Checklist

Date: Z B / 71 745 Time: /Z ;O

SPL Sample ID:

D207 75|

3
Z
©

Chain-of-Custody (COC) form is present.

COC is properly completed.

If no, Non-Conformance Worksheet has been completed.

Custody seals are present on the shipping container.

If yes, custody seals are intact.

All samples are tagged or labeled.

If no, Non-Conformance Worksheet has been completed.

Sample containers arrived intact

NERNRENN

NOJ00 [N O [ el [ I | —

Temperature of samples upon arrival:

A
i}.
r)

\
o

o

Method of sample delivery to SPL:  |SPL Delivery

Client Delivcry

FedEx Delivery (airbill #)

focd 1L 7 Cg yo

Other:

11

Method of sample disposal: SPL Disposal

/

HOLD

Return to Client

Name: L/%77 Date:

&~ )77







