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1.0 INTRODUCTION

Brown and Caldwell conducted field activities associated with the December 2000 quarterly
groundwater sampling event at the BJ Services Company, U.S.A. (BJ Services) facility located at
2708 West County Road in Hobbs, New Mexico on December 7, 2000. Groundwater samples
were analyzed for gasoline and diesel range total petroleum hydrocarbons (TPH-G and TPH-D) and
benzene, toluene, ethylbenzene, and total xylenes (BTEX) as specified by the New Mexico Oil
Conservation Division NMOCD) in NMOCD Permit GW-072. This report presents a description
of the groundwater sampling field activities, a summary of the analytical results, and an evaluation
of remedial technologies being applied at the facility. A groundwater potentiometric surface map, a

benzene concentration map, and a hydrocarbon distribution map are included.

The facility formerly operated an above-grade on-site fueling system. A layout of the facility is
shown in Figure 1. Subsurface impact near the former diesel fueling system was first detected by
the NMOCD during an on-site inspection on February 7, 1991. The fueling system was taken out
of operation in July 1995. The NMOCD has required a quarterly groundwater monitoring program
to assess the concentration of hydrocarbon constituents in groundwater as a result of the diesel fuel
release. BJ Services removed three field waste tanks at the facility on March 6-7, 1997. The
ongoing monitoring of groundwater conditions at the site is being performed to address both the
former fuel island and the former field waste tanks areas of the facility, as directed by NMOCD

in correspondence dated January 21, 1999.

A biosparging system was activated in November 1995 to remediate soil and groundwater at the
facility. Expansions of the biosparging system were performed in March/April 1997 and
February/March 1998. Flow adjustments were made to the biosparging system during the
June/July 1999 and March 2000 sampling events, as described in Section 3.1. On November 1,
2000, the biosparging system was turned off. A site chronology detailing the history of the former
fueling system and the former field waste tanks area, the soil and groundwater remediation system,

and previous sampling events is presented in Table 1.
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2.0 FIELD ACTIVITIES AND RESULTS

Brown and Caldwell purged and sampled 8 of the 13 existing groundwater monitor wells at and
adjacent to the BJ Services Hobbs facility on December 7, 2000 to determine concentrations of
dissolved-phase hydrocarbons in groundwater and to evaluate general groundwater quality in the
area. Monitor wells MW-1, MW-8, MW-9, and MW-12D were not sampled during the December
2000 sampling event because benzene had not been detected in groundwater samples from these
wells for at least four quarterly sampling events preceding the September 2000 groundwater
sampling event. Monitor well OW-4 did not contain sufficient water in December 2000 for
collection of a groundwater sample. All monitor wells at and adjacent to the BJ Services Hobbs
facility were sampled during the March 2000 groundwater sampling event at the facility, and will
be sampled again in March 2001. The locations of the monitor wells at the facility are shown in the
site map presented as Figure 1. The following subsections describe the field activities conducted by

Brown and Caldwell at the facility in December 2000 and present the results of the groundwater

analyses.

2.1 Groundwater Measurements and Sampling

Groundwater level measurements were obtained from the monitor wells prior to purging and
sampling the wells. Groundwater levels were measured with an oil/water interface probe and
recorded to the nearest 0.01 foot. A cumulative table of groundwater elevation data is presented in
Table 2. The groundwater elevation data indicate that the general groundwater flow direction is to
the east, with a hydraulic gradient of approximately 0.008 foot/foot (ft/ft). A potentiometric surface

map is presented in Figure 2.

The monitor wells were purged and sampled using disposable bailers. The continued decline in
groundwater elevation at the facility, as documented in the March 2000 Groundwater Sampling
Report, precluded use of a Geosquirt® submersible pump that had been used during quarterly
sampling events prior to March 2000. Conductivity, pH, oxidation-reduction (redox) potential,
dissolved oxygen, and temperature of groundwater were measured using a calibrated YSI 610-D
PAWP\BISERV\128321073r.doc )
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meter in conjunction with the well purging process. Ferrous iron, dissolved oxygen, and alkalinity
were measured in selected wells upon conclusion of purging activities using Hach field test kits to
assist in assessment of the potential for natural attenuation of hydrocarbons at the facility.
Turbidity of groundwater was also typically measured upon conclusion of purging activities. The
field parameter readings were recorded on the field data sheets included in Appendix A. Field

parameter readings are summarized in Table 3.

Groundwater samples were 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.

Non-disposable field measurement equipment was decontaminated prior to and after each usage.
Decontamination procedures consisted of washing with fresh water and a non-phosphate detergent,
then rinsing with deionized water. Purge water was discharged to the on-site water reclamation

system for re-use by BJ Services.
2.2 Results of Groundwater Analyses

Groundwater samples collected during this sampling event were analyzed for TPH-D and TPH-G
by EPA Method 8015B and for BTEX by EPA Method 8021B. Four monitor wells (MW-5,
MW-10, MW-11A, and MW-12) were sampled for nitrate, sulfate, and dissolved
methane/ethylene/ethane to evaluate natural attenuation processes. Current and cumulative
analytical results for BTEX, TPH-D, and TPH-G are presented in Table 4. Nitrate, sulfate, and
dissolved methane analytical results are presented in Table 5. The laboratory analytical report and
chain-of-custody record for samples collected during the December 2000 field activities are

included in Appendix B.

BTEX constituent concentrations in excess of applicable laboratory detection limits were reported
in four of the eight groundwater samples collected during this sampling event. Benzene
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concentrations were below the New Mexico Water Quality Control Commission (WQCC) standard
of 0.01 milligrams per liter (mg/L) in all monitor wells except MW-11A and MW-12, which are
located near the former field waste tanks source area in the eastern portion of the facility. Figure 3
presents a benzene isoconcentration and total BTEX distribution map for the December 2000
sampling event. A total petroleum hydrocarbons distribution map for the December 2000

sampling event is presented in Figure 4.

Benzene was not detected in monitor wells MW-3 and MW-4, which are located near the former
source area in the western portion of the facility. Benzene has not been detected in monitor wells
MW-3 and MW-4 since June 1999 and March 1999, respectively. Benzene has not been detected
in monitor wells MW-1 or MW-9, which are also located near the former fuel island source area,

since September 1998. Monitor wells MW-1 and MW-9 were most recently sampled in March
2000. |

Application of increased airflow in the down-gradient portion of the western plume, starting in
mid-July 1999, resulted in substantial decreases in benzene and total BTEX concentrations in
monitor well MW-13 between July 2, 1999 and September 13, 2000, as discussed in Section 3.1.
The benzene concentration in monitor well MW-13 remained below the detection limit in
December 2000, and total BTEX, TPH-D, and TPH-G concentrations in the well decreased
between September 2000 and December 2000. TPH-D was the only hydrocarbon constituent

detected in monitor well MW-13 on December 7, 2000, as shown in Table 4.
2.3 Natural Attenuation Evaluation
Natural attenuation is the primary remediation mechanism planned for the dissolved-phase

hydrocarbon plume located in the area of the former field waste tanks in the eastern portion of the

facility (see Figure 1).
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The primary evidence of natural attenuation is plume behavior. A plume is shrinking when the rate
of hydrocarbon loading from a source area is less than the rate of natural degradation of
hydrocarbons. Plume shrinkage in the absence of aggressive remediation is indicative of the
occurrence of natural attenuation processes. Conversely, a plume is expanding if the rate of
hydrocarbon loading from a source area is greater than the rate of natural degradation of

hydrocarbons through natural attenuation processes.

The former field waste tanks in the eastern portion of the facility were removed in March 1997.
Concentrations of total BTEX in monitor wells in the area of the former field waste tanks have
generally been stable or declining subsequent to removal of the field waste tanks. Occasional
increases in total BTEX concentrations between quarterly sampling events have been observed in
monitor wells MW-10, MW-12 and MW-11A since March 1997. For example, the benzene
concentration in monitor well MW-11A increased from 1.4 mg/L to 26 mg/L between September
2000 and December 2000. These increases may be attributed to sporadic loading rates from the

vadose zone in excess of the natural attenuation rate of the area.

Secondary evidence of natural attenuation can be obtained by the collection and evaluation of data
relating to the concentrations of indigenous electron acceptors such as dissolved oxygen, nitrate,
sulfate, and carbon dioxide. The following lines of geochemical evidence suggest that intrinsic
bioremediation (an important natural attenuation mechanism) of dissolved-phase hydrocarbons is

occurring in the area of the former field waste tanks.

1. Dissolved oxygen may be utilized during intrinsic bioremediation. Dissolved oxygen
concentrations should therefore be depressed in areas where intrinsic bioremediation is
occurring.

Dissolved oxygen concentrations, measured with both the YSI meter and Hach kit, were
lower in monitor wells MW-10, MW-11A, and MW-12 than the dissolved oxygen
concentration in background well MW-5. This trend suggests that natural aerobic
biodegradation of hydrocarbons is occurring within the eastern plume.
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Redox is a measure of chemical energy in groundwater. Redox values measured 1n
background well MW-5 and side-gradient non-impacted well MW-7 were 77.8 millivolts
(mV) and 101.5 mV, respectively. Redox values in monitor wells MW-10, MW-11A, and
MW-12 ranged from -90.3 mV to —-127.7 mV. The negative redox values in former field
waste tanks area monitor wells MW-10, MW-11A, and MW-12 indicate that election
acceptors other than dissolved oxygen are being utilized in this area.

Nitrate may be utilized as an electron acceptor during intrinsic bioremediation after
dissolved oxygen is depleted. Therefore, nitrate concentrations may be depressed in areas
where intrinsic bioremediation is occurring.

Nitrate concentrations were measured at less than 0.1 mg/L in monitor wells MW-10, MW-
11A, and MW-12 during the December 2000 sampling event. These concentrations are less
than the background nitrate concentration of 3.27 mg/L measured in monitor well MW-5
(see Table 5). The low nitrate concentrations in monitor wells MW-10, MW-11A, and
MW-12 suggest that nitrate has been depleted during natural attenuation of hydrocarbons in
the former field waste tanks area of the facility.

When dissolved oxygen and nitrate are depleted, anaerobic microbes that 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.

Ferrous iron was measured at a concentration of 9.5 mg/L in monitor well MW-12 (which
displayed the maximum impact by BTEX constituents) and at a non-detectable
concentration in background well MW-5. Ferrous iron concentrations in monitor wells
MW-10 and MW-11A were measured at concentrations of 6 mg/L and 8 mg/L,
respectively. These data further suggest that natural attenuation of hydrocarbons is
occurring in the area of the former field waste tanks.

Methane is a reaction product generated during utilization of carbon dioxide as an electron
acceptor. Its concentration should therefore increase in areas where depletion of electron
acceptors such as dissolved oxygen, nitrate, and carbon dioxide has occurred.

The concentrations of methane in former field waste tanks area monitor wells MW-10 and
MW-11A were elevated relative to the methane concentration in background well MW-5,
as shown in Table 5. The detection of methane in monitor well MW-10 and MW-11A
suggests that utilization of carbon dioxide as an electron acceptor during natural attenuation
processes may be occurring locally in the area of the former field waste tanks.

Alkalinity is expected to increase during natural attenuation processes, due to the
leaching of carbonates from mineral substrates by microbially produced organic acids.
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Groundwater alkalinity was measured using Hach field testing kits in December 2000.
Alkalinity in former field waste tanks source area monitor wells MW-10, MW-11A, and
MW-12 was elevated relative to upgradient monitor well MW-5. The elevated alkalinity
measurements in impacted monitor wells relative to the background monitor well suggest
that natural bioremediation is occurring in the area of the former field waste tanks.

If sulfate is being used as an electron acceptor during natural attenuation of hydrocarbons, then
sulfate concentrations will decrease where natural attenuation is occurring. Sulfate concentrations

in monitor wells MW-10, MW-11A and MW-12 were elevated in comparison to the background

monitor well, MW-5, however. Use of sulfate as an electron acceptor at the facility during intrinsic

bioremediation of hydrocarbons can therefore not be confirmed.

In conclusion, dissolved oxygen, redox, nitrate, ferrous iron, and alkalinity data from the December
2000 groundwater sampling event suggest that intrinsic bioremediation processes utilizing
indigenous electron acceptors are ongoing in the eastern portion of the facility. Increased methane
concentration in the former field waste tanks area suggest that carbon dioxide may also be serving
locally as an electron acceptor during intrinsic bioremediation of hydrocarbons in this area. [t is
recommended that monitoring for natural attenuation evaluation parameters continue in former
field waste tanks area monitor wells MW-10, MW-11A, and MW-12, downgradient well OW-4,
and upgradient well MW-5. Redox, dissolved oxygen content, and alkalinity are good indicators of
the occurrence of aerobic bioremediation of hydrocarbons, so it is also recommended that field

testing for these parameters be performed in these wells during upcoming groundwater monitoring

events.

PAWPABISERVAL2832\073r.doc
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3.0 REMEDIATION SYSTEM

Based on the results of previous investigations conducted by Brown and Caldwell and
Roberts/Schornick and Associates, Inc., Brown and Caldwell recommended the installation of a

blosparging system in a Remedial Action Plan (RAP) submitted to the NMOCD in May 1994. The
NMOCD approved the RAP on August 11, 1994,

Biosparging 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, biosparging removes volatile and semivolatile
contaminants from the saturated zone. Biosparging 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 content of groundwater
and soil moisture present in the capillary fringe and vadose zone, thus facilitating the activities of
indigenous microorganisms to accelerate biodegradation of contaminants. The flushing of air also

strips volatile and semivolatile contaminants.
3.1 System Installation and Effectiveness

Nineteen combined injection and extraction wells, three vacuum extraction wells, one extraction
blower, one injection blower, and associated piping were installed between August 2 through
August 24, 1995, 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 A[-24, were
installed in February 1998. Injection wells AI-20 through AlI-24 were installed at locations that
were near the center of the western plume, which was associated with the former fueling system.
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 that area. Injection
wells AI-20 through Al-24 were supplied by a separate blower than the one used to supply injection
wells Al-1 through AI-19 in order to avoid short-circuiting of air to wells with less screen
submergence. Three additional vapor extraction wells, VE-5 through VE-7, were also installed in
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February 1998. The new injection and extraction wells were brought on-line on March 10, 1998,
and operation of injection wells Al-1 through AI-19, which had been suspended on February 19,
1998, was resumed on March 24, 1998.

Benzene and total BTEX concentrations measured in monitor well MW-1 displayed a nearly

continuous decline relative to concentrations of these parameters prior to installation of injection

wells AI-20 through AI-24 in February 1998. Benzene concentrations dropped from 7.6 mg/L. in
December 1997 to less than 0.001 mg/L since the December 1998 sampling event, and total
BTEX concentrations decreased from 30.6 mg/L to less than 0.01 mg/L between December 1997
and March 2000.

The benzene concentration in monitor well MW-3 declined from 0.240 mg/L in December 1997
to less than 0.001 mg/L since September 1999, and the total BTEX concentration decreased from

1.930 mg/L in December 1997 to non-detectable levels between September 1999 and December
2000.

In monitor well MW-4, the benzene concentration decreased from 0.230 mg/L in December 1997
to less than 0.001 mg/L since the June 1999 sampling event. The total BTEX concentration in

monitor well MW-4 dropped from 4.250 mg/L. in December 1997 to a non-detectable level

between June 2000 and September 2000. The total BTEX concentration in monitor well MW-4
was 0.0013 mg/L in December 2000.

Benzene was detected at a concentration of 1.5 mg/L in a groundwater sample collected from

monitor well MW-13 on July 2, 1999. Adjustments to the biosparging system were made on

July 14, 1999 to increase air flow to biosparging system Lateral No. 1, located in the eastern
portion of the plume associated with the former fueling system (i.e., the western plume). Further

adjustments to the air flow distribution within the biosparging system were made during the

March 2000 quarterly sampling event, as described in detail in March 2000 and June 2000
m quarterly monitoring reports for the facility. The adjustments made in 1999 and 2000 resulted in
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decreases in the concentration of benzene in monitor well MW-13 from 1.5 mg/L on July 2, 1999
to less than 0.001 mg/L in September 2000 and December 2000, as indicated in Table 4. Similarly,
the total BTEX concentration in monitor well MW-13 decreased from 2.331 mg/L on July 2, 1999
to less than 0.001 mg/L on December 7, 2000.

Based on these favorable trends in hydrocarbon concentrations and in accordance with the
recommendations presented in the report for the June 2000 groundwater sampling event, the
biosparging system was shut down completely on November 1, 2000. The December 2000

sampling event is the first since this shut down.

Benzene and total BTEX concentrations in monitor well MW-3 remained at non-detectable
levels in the December 2000 sampling event. In monitor well MW-4, the benzene concentration
level remained at less than 0.001 mg/L.. The ethylbenzene concentration in well MW-4
increased from less than 0.001 mg/L to 0.0013 mg/L between September 2000 and December
2000. This concentration level, however, is well below the WQCC ethylbenzene standard of

0.75 mg/L.

Hydrocarbon concentrations have continued to decrease in monitor well MW-13. The benzene
concentration in well MW-13 has been less than 0.001 mg/L since September 2000, and total
BTEX concentrations decreased from 0.0034 mg/L in September 2000 to non-detect levels in

December 2000.

Quarterly monitoring will continue in all wells at the facility in March 2001 to monitor for

possible rebound effect over the full 4-month interval from November 1, 2000 to March 2001.
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3.2 Air Emissions

The biosparging system was shut down in November 2000, so air monitoring was not performed in
December 2000. The September 2000 groundwater report for the facility provides a discussion of

previous air monitoring of the biosparging system.
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4.0 CONCLUSIONS AND RECOMMENDATIONS

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

December 2000 groundwater sampling event at the BJ Services Hobbs, New Mexico facility.

4.1 Conclusions

J Groundwater flow was to the east/northeast at a hydraulic gradient of 0.008 ft/ft.

. Benzene concentrations in all monitor wells at the facility except MW-11A and MW-12 are
less than the New Mexico WQCC standard of 0.01 mg/L for benzene.

. Dissolved benzene, BTEX, and TPH concentrations in all monitor wells at the former
fueling system source area are below applicable standards.

. Benzene and total BTEX concentrations in monitor well MW-13 continued to decrease in
December 2000, after the November 1, 2000 shut down of the biosparging system.

. Natural attenuation processes appear to be occurring in the vicinity of the former field waste
tanks that were removed in March 1997. The concentration of benzene in monitor well
MW-10 is now below the applicable New Mexico WQCC standard of 0.01 mg/L.

4.2 Recommendations

. Western plume area wells MW-3, MW-4, MW-5 MW-7, and MW-13 should continue to
be monitored on a quarterly basis to determine whether a rebound effect occurs. Monitor
wells MW-1, MW-8, and MW-9 should continue to be monitored on an annual basis.

. The groundwater sampling program at the former fuel island source area should be
continued until benzene, BTEX, and TPH concentrations in all wells pertinent to the source
area are less than applicable New Mexico WQCC standards and permit requirements for
four consecutive quarters, at which time closure for this portion of the facility is
recommended.

) Continue the quarterly groundwater sampling program in former field waste tanks area
monitor wells MW-10, MW-11A, MW-12, and OW-4 on a quarterly basis to monitor for
continued reduction in concentrations of benzene, BTEX, and TPH.
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. Continue monitoring for natural attenuation evaluation parameters in monitor wells MW-5,
MW-10, MW-11A, MW-12, and OW-4.
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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 well.

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 oft-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 oftf-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 13, 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 6-7, 1997

BJ Services removed three field waste tank and associated
hydrocarbon impacted soil.

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 new injection wells AI-20 through Al-24.

March 10, 1998

Operation of new air injection wells AI-20 through AI-24 and new
vapor extraction wells VE-5 though VE-7 commenced.

March 23-24, 1998

Brown and Caldwell conducted the March 1998 groundwater sampling
event.

March 24, 1998

Operation of previously existing injection wells and vapor extraction
wells resumed.

June 23, 1998

Brown and Caldwell conducted the June 1998 groundwater sampling
event.

September 30, 1998

Brown and Caldwell conducted the September 1998 groundwater
sampling event.

December 9-10, 1998

Brown and Caldwell conducted the December 1998 groundwater
sampling event.
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Table 1 (Continued)
Site Chronology
BJ Services Company, U.S.A.
Hobbs, New Mexico

Date

Activity

January 21, 1999

NMOCD requested submittal of a work plan by March 22, 1999 to
perform additional groundwater delineation in the area of the former
field waste tanks and the former AST/MW-6 area.

March 9-10, 1999

Brown and Caldwell conducted the March 1999 groundwater sampling
event.

March 19, 1999

Brown and Caldwell submitted the work plan for groundwater
delineation activities that was requested on January 22, 1999 to
NMOCD.

May 19, 1999

NMOCD approved the groundwater delineation work plan.

Junel0, 1999

Brown and Caldwell performed sampling of existing monitor wells for
the June /July 1999 groundwater sampling event.

July 2, 1999

Brown and Caldwell completed plugging and abandonment of monitor

wells MW-2, MW-6, and MW-11; installed and developed monitor
wells MW-12D and MW-13; and sampled monitor wells MW-12D

and MW-13 to complete the June/luly 1999 groundwater sampling
event.

July 14, 1999

Brown and Caldwell redirected air discharge from the shallow well
injection system to Lateral No. | and optimized airflow to injection
wells Al-16 and Al-17 to apply increased remedial pressure to the
eastern potion of the west plume.

September 13-14, 1999

Brown and Caldwell conducted the September 1999 groundwater
sampling event.

December 9, 1999

Brown and Caldwell conducted the December 1999 groundwater
sampling event

March 9-10, 2000

Brown and Caldwell conducted the March 2000 groundwater sampling

event and shut off air flow to biosparging system Lateral Nos. 485, 58,
6S, and 7S.

June 8, 2000

Brown and Caldwell conducted the June 2000 groundwater sampling
event.

September 13, 2000

Brown and Caldwell conducted the September 2000 groundwater
sampling event.

November 1, 2000

Brown and Caldwell shut down the biosparging system.

December 7, 2000

Brown and Caldwell conducted the December 2000 groundwater
sampling event.
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Table 2
Cumulative Groundwater Elevation Data
Habbs, New Mexico Facility
BJ Services Company, U.S.A.

Manitor Top-of-Casing Date Measured Depth to Free Product Groundwater Comments
Well Elevation (MSL) Groundwater (feet) | Thickness (feet)| Elevation (MSL)
MW-1 3,647.53 08/10/92 53.22 0.00 3,594.31 ()
! 02/09/93 53.03 0.00 3,594.50
| 08/18/93 53.10 0.00 3.,594.43
01/26/94 53.31 0.00 3,594.22
05/03/95 54.64 0.20 3,593.05 (2)
07/31/95 54.14 0.00 3,593.39
11/14/95 53.69 0.00 3,593.84
02/23/96 54.32 0.00 3,593.21
05/31/96 54.14 0.00 3,593.39
08/23/96 56.17 0.00 3,591.36
Il 12/02/96 55.27 0.00 3,592.26
03/12/97 55.70 0.27 3,592.05
06/12/97 55.08 0.02 3,592.47
09/12/97 55.64 0.51 3,592.31
I’ 12/10/97 55.46 0.00 3,592.07 PSH Shecn
03/24/98 55.81 0.00 3,591.72 PSH Sheen
06/23/98 56.38 0.06 3,591.20
09/30/98 56.82 0.00 3,590.71 PSH Sheen
Il 12/09/98 57.05 0.00 3,550.48
03/10/99 57.45 0.00 3,590.08
06/10/99 58.02 0.00 3,589.51
07/02/99 57.90 0.00 3,589.63
09/14/99 58.14 0.00 3,589.39
12/09/99 - - - (3)
03/05/00 58.99 0.00 3,588.54
06/00 - - -
09/00 - - -
12/7/00 - - -
MW-2 3,644.84 08/10/92 52.82 0.00 3,592.02 (H
02/09/93 49.60 0.00 3,595.24
08/18/93 49.71 0.00 3.595.13
01/26/94 49.97 0.00 3,594.87
05/03/95 - - - {4).(5)
II MW-3 3,645.00 08/10/92 52.99 0.00 3,592.01} (1)
02/09/93 52.72 0.00 3,592.28
08/18/93 52.82 0.00 3,592.18
01/26/94 53.05 0.00 3,591.95
05/03/95 54.31 0.00 3,590.69
07/31/95 51.24 0.00 3,593.76
11/14/95 S110 0.00 3.593.90
02/23/96 51.68 0.00 3,593.32
ll 05/31/96 5145 0.00 3,593.55
08/23/96 51.55 0.00 3,593.45
12/02/96 52.23 0.00 3,592.77
03/12/97 52.67 0.00 3.592.33
Il 06/12/97 52.068 0.00 3,592.32
09/11/97 52.71 0.00 3,592.29
12/10/97 52.89 0.00 3.592.11
II 03/23/98 53.22 0.00 3.591.78
06/23/98 53.66 0.00 3.591.34
09/30/98 54.06 0.00 3,590.94
12/09/98 3436 0.00 3.590.64
“ (3/10/99 3472 0.00 3.590.28
H D \Wwpibjservi12832\07 4ta s xis Page 1 of 7
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Table 2
Cumulative Groundwater Elevation Data
Hobbs, New Mexico Facility
BJ Services Company, U.S.A.

Monitor Top-of-Casing Date Measured Depth to Free Product Groundwater Comments j
n Well Elevation (MSL) Groundwater (feet) | Thickness (feet)| Elevation (MSL)
MW-3 06/10/99 55.17 0.00 3,589.83 R
‘ 07/02/99 55.15 0.00 3,589.85
09/14/99 5542 0.00 3,589.58
! I] 12/09/99 55.78 0.00 3,589.22
; 03/09/00 56.23 0.00 3,588.77
i 06/08/00 56.66 0.00 3,588.34
i 09/13/00 56.77 0.60 3,588.23
12/07/00 57.15 0.00 3,587.85
MW-4 3,645.28 08/10/92 50.55 0.00 3,594.73 (0
02/09/93 50.26 0.00 3,595.02
08/18/93 50.38 0.00 3,594.90
01/26/94 50.50 0.30 3,594.63
05/03/95 51.51 0.45 3,594.14
07/31/95 51.74 0.26 3,593.75
| l] 11/14/95 51.03 0.00 3,594.25
02/23/96 51.65 0.01 3,593.64
05/31/96 51.48 0.00 3,593.80
08/23/96 53.49 0.00 3,591.79
m 12/02/96 52.32 0.00 3,592.96
03/12/97 52.74 0.05 3,592.58
06/12/97 53.08 0.44 3,592.56
09/12/97 52.60 0.15 3,592.80
Il 12/10/97 52.89 0.00 3,592.39 PSH Sheen
03/24/98 53.20 0.25 3,592.29
06/23/98 53.82 0.22 3,591.64
09/30/98 53.96 0.00 3,591.32 200 ml PSI
Il 12/09/98 54.27 0.00 3,591.01
i 03/10/99 54.69 0.04 3,590.62
} 06/10/99 55.07 0.00 3,590.21
: 07/02/99 55.10 0.00 3,590.18
|I 09/14/99 55.33 0.00 3.589.95
12/09/99 55.79 0.00 3,589.49
03/10/00 56.12 0.00 3,589.16
06/08/00 56.67 0.00 3,588.61
09/13/00 56.65 0.00 3,588.63
12/07/00 57.05 0.00 3,588.23
MW-5 3.647.72 08/10/92 52.38 0.00 3,595.34 o —
II 02/09/93 52.06 0.00 3,595.66
08/18/93 52.16 0.00 3,595.56
01/26/94 52.50 0.00 3,595.22
05/03/95 53.57 0.00 3,594.15
07/31/95 53.27 0.00 3,594.45
11/14/95 52.83 0.00 3.594.89
02/23/96 53.57 0.00 3.594.15
05/31/96 53.16 0.00 3,594.56
08/23/96 53.41 0.00 3.594.31
12/02/96 53.9% 0.00 3.593.74
03/12/97 54.44 0.00 3.593.28
‘ 06/12/97 S54.48 0.00 3.593.24
[‘ 09/12/97 54.29 0.00 3,593.43
12/10/97 54.66 0.00 3.592.06
03/23/98 55.05 0.00 3.592.67
" 06/23/98 55.44 0.00 3.592.28
H p \wpibjservi12832407 4ta xis xIs Page 2 of 7
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Table 2
Cumulative Groundwater Elevation Data
Hobbs, New Mexico Facility
BJ Services Company, U.S.A.

Monitor Top-of-Casing Date Measured Depth to Free Product Groundwater Comments
Well Elevation (MSL) Groundwater (feet) | Thickness (feet)| Elevation (MSL)
MW-5 09/30/98 55.65 0.00 3,592.07
12/09/98 56.00 0.00 3,591.72
n 03/09/99 56.45 0.00 3,591.27
06/10/99 56.91 0.00 3,590.81
07/02/99 56.93 0.00 3,590.79
09/14/99 57.12 0.00 3,590.60
Il 12/09/99 5741 0.00 3,590.31
E 03/09/00 57.92 0.00 3,589.80
06/08/00 58.32 0.00 3,589.40
‘ 09/13/00 58.36 0.00 3,589.36
|l 12/07/00 58.71 0.00 3,589.01
MW-6 3,644.74 02/09/93 50.58 0.00 3,594.16 (1)
08/18/93 : 50.78 0.00 3,593.96
01/26/94 51.00 0.00 3,593.74
Il 05/03/95 52.63 0.00 3,592.11
07/31/95 51.90 0.00 3,592.84
11/14/95 51.19 0.00 3,593.55
i 02/23/96 52.10 0.00 3,592.64
l] 05/31/96 51.76 0.00 3,592.98
08/23/96 51.63 0.00 3,593.1t
12/02/96 52.85 0.00 3.591.89
03/12/97 53.55 0.00 3,591.19
'l 06/12/97 52.08 0.00 3,592.66
09/11/97 53.72 0.00 3,591.02
12/10/97 53.27 0.00 3,591.47
03/23/98 53.56 0.00 3,591.18
06/23/98 52.88 0.00 3,591.86
09/30/98 54.89 0.00 3,589.85
12/09/98 54.57 0.00 3,590.17
03/10/99 55.10 0.00 3.589.64
07/02/99 (5).(6)
MW-7 3,644.55 02/09/93 50.53 0.00 3,594.02 M
08/18/93 50.74 0.00 3,593.81
Il 01/26/94 51.01 0.00 3,593.54
05/03/95 52.25 0.00 3,592.30
07/31/95 51.92 0.00 3,592.63
- 11/14/95 51.48 0.00 3,593.07
lI 02/23/96 52.15 0.00 3,592.40
05/31/96 51.78 0.00 3,592.77
08/23/96 52.02 0.00 3,592.53
12/02/96 52.52 0.00 3,592.03
ll 03/12/97 52.99 0.00 3,591.56
06/12/97 53.08 0.00 3,591.47
09/11/97 53.00 0.00 3.591.55
12/10/97 53.28 0.00 3.591.27
03/23/98 53.59 0.00 3.590.96
06/23/98 54.20 0.00 3.590.35
09/30/98 54.54 0.00 3.590.01
II 12/09/98 54.74 0.00 3.589.81
03/09/99 35515 0.00 3.589.40
06/10/99 55.66 0.00 3.588.89
07/02/99 55.73 0.00 3.58K8.82
|l 09/13/99 55.04 0.00 3.588.61
Il 0 \wpibjservi12832\07 ata «!s xIs Page 3 of 7
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Table 2

Cumulative Groundwater Elevation Data

Hobbs, New Mexico Facility

BJ Services Company, U.S.A.

Monitor Top-of-Casing Date Measured Depth to Free Product Groundwater Comments
Well Elevation (MSL) i Groundwater (feet) | Thickness (feet)] Elevation (MSL)
MW-7 12/09/99 56.38 0.00 3,588.17
03/09/00 56.74 0.00 3,587.81
06/08/00 57.17 0.00 3,587.38
09/13/00 57.40 0.00 3.587.15
12/07/00 57.77 0.00 3,586.78
MW-8 3,644.87 02/09/93 50.48 0.00 3,594.39 M
(08/18/93 50.67 0.00 3,594.20
01/26/94 50.96 0.00 3,593.91
05/03/95 52.15 0.00 3,592.72
07/31/95 51.77 0.00 3,593.10
11/14/95 51.37 0.00 3,593.50
02/23/96 52.17 0.00 3,592.70
05/31/96 51.55 0.00 3,593.32
08/23/96 51.92 0.00 3,592.95
12/02/96 52.43 0.00 3.592.44
03/12/97 52.93 0.00 3,591.94
06/12/97 53.96 0.00 3,590.91
09/11/97 52.73 0.00 3,592.14
12/10/97 53.15 0.00 3,591.72
03/23/98 53.51 0.00 3,591.36
06/23/98 54.01 0.00 3,590.86
09/30/98 54.35 0.00 3,590.52
12/09/98 54.60 0.00 3,590.27
03/09/99 55.00 0.00 3,589.87
06/10/99 55.56 0.00 3,589.31
(07/02/99 55.57 0.00 3,589.30
09/13/99 55.72 0.00 3,589.15
12/09/99 - - - 3
03/09/00 56.52 0.00 3,588.35
06/00 - - -
09/00 - - -
12/00 - - -
MW-9 3.644.78 04/22/93 49.73 0.00 3,595.05 (1)
07/15/93 49.65 0.00 3,595.13
08/18/93 49.85 0.00 3,594.93
01/26/94 50.02 0.60 3.594.76
05/03/95 51.35 0.00 3,593.43
07/31/95 50.97 0.00 3,593.81
11/14/95 50.43 0.00 3.594.35
02/23/96 5112 0.00 3,593.66
05/31/96 50.89 0.00 3.593.89
0R/23/96 50.98 0.00 3.593.80
12/02/96 51.58 0.00 3,593.20
03/12/97 52.21 0.05 3,592.61
06/12/97 52.10 0.00 3.592.68 PSH Sheen
09/12/97 51.95 0.00 3,592.83 PSHL Sheen
12/10/97 52.37 0.00 3.592.41 PSH Sheen
03/23/98 52.68 0.00 3.592.10 PSH Sheen
06/23/98 53.08 0.00 3.591.70 PSH Sheen
09/30/98 53.39 0.01 3.591.40 PSH Sheen
12/09/98 53.68 0.00 3.591.10
03/10/99 3415 0.00 3.590.63
06/10/99 54.68 0.00 3.590.10
p \wpibjseni12832\C74ta xis «ls Page 4 of 7




|

I
I
l
|
|
I
I
|
Il.
[
1
I
i
I
I
I
I

\
I
I

T T I T B O T W

Table 2

Cumulative Groundwater Elevation Data

Hobbs, New Mexico Facility

BJ Services Company, U.S.A.

Monitor Top-of-Casing Date Measured Depth to Free Product Groundwater Comments
Well Elevation (MSL) Groundwater (feet) | Thickness (feet}! Elevation (MSL)
MW-9 07/02/99 54.71 0.00 3,590.07
09/13/99 5471 0.00 3,590.07
12/09/99 - - - 3)
03/09/00 55.69 0.00 3,589.09
06/00 - - -
09/00 - - -
12/00 - - -
MW-10 3,644 .47 08/18/93 51.54 0.00 3,592.93 (1)
01/26/94 51.90 0.00 3.592.57
05/03/95 52.97 0.00 3,591.50
07/31/95 52.87 0.00 3,591.60
11/14/95 52.51 0.00 3,591.96
02/23/96 53.05 0.00 3,591.42
05/31/96 52.79 0.00 3,591.68
08/23/96 53.03 0.00 3,591.44
12/02/96 53.41 0.00 3,591.06
03/12/97 54.21 0.00 3,590.26
06/12/97 53.99 0.00 3,590.48
09/12/97 53.54 0.00 3,590.53
12/10/97 54.12 0.00 3.590.35
03/23/98 54.51 0.00 3,589.96
06/23/98 55.12 0.00 3,589.35
09/30/98 55.61 0.00 3,588.86
12/09/98 55.80 0.00 3,588.67
03/09/99 56.09 0.00 3,588.38
06/10/99 56.60 0.00 3,587.87
07/02/99 56.64 0.00 3,587.83
09/14/99 56.91 0.00 3,587.56
12/09/99 57.37 0.00 3,587.10
03/10/00 57.71 0.00 3,586.76
06/08/00 58.08 0.00 3,586.39
09/13/00 58.44 0.00 3,586.03
12/07/00 58.89 0.00 3,585.66
MW-11 3,643.78 08/18/93 51.92 0.00 3,591.86 (1)
01/26/94 52.32 6.00 3,591.46
05/03/95 53.38 0.60 3.590.40
07/31/95 53.35 0.00 3,550.43
11/14/95 52.96 0.00 3.590.82
02/23/96 53.50 0.00 3,590.28
05/31/96 53.25 0.00 3,590.53
0&/23/96 53.49 0.00 3.590.29
12/02/96 53.79 0.00 3.389.99
03/12/97 53.81 0.00 3.589.97
06/12/97 33.96 0.00 3,589 .82
09/12/97 52.93 0.00 3,590 .85
12/10/97 (5).(6)
MW-T1A 3.644.24 03/23/98 54.79 0.00 3.589 .45 (7
p wp\byseri1 2832307 4ta «Is xis Page 5 of 7




Table 2

Cumulative Groundwater Elevation Data

Hobbs, New Mexico Facility

BJ Services Company, U.S.A.

i o e 1 S

Monitor Top-of-Casing Date Measured Depth to Free Product Groundwater Comments
Il Well Elevation (MSL) Groundwater (feet) | Thickness (feet)| Elevation (MSL)
MW-11A 06/23/98 55.43 0.00 3,588.81
09/30/98 55.96 0.00 3,588.28
“ 12/09/98 56.13 0.00 3,588.11
03/10/99 56.43 0.00 3,587.81
06/10/99 56.94 0.00 3,587.30
Il 07/02/99 57.01 0.00 3,587.23
) 09/14/99 57.36 0.00 3,586.88
12/09/99 57.72 0.00 3,586.52
03/09/00 58.01 0.00 3,586.23
Il 06/08/00 58.40 0.00 3,585.84
09/13/00 58.84 0.00 3,585.40
12/67/00 59.29 0.00 3,584.95
” MW-12 3.644.29 03/23/98 54.72 0.00 3,589.57 (7)
06/23/98 55.48 0.00 3,588.81
09/30/98 56.02 0.00 3,588.27
l! 12/09/98 56.17 0.00 3,588.12
03/10/99 56.45 0.00 3,587.84
06/10/99 56.97 0.00 3,587.32
07/02/99 56.99 0.00 3,587.30
I] 09/14/99 57.41 0.00 3.586.88
12/09/99 57.76 0.00 3,586.53
03/10/00 58.08 0.00 3,586.21
|’ 06/08/00 58.42 0.00 3,585.87
09/13/00 58.85 0.00 3.585.44
12/07/00 59.31 0.00 3,584.98
“ MW-12D 3,644.38 07/02/99 57.13 0.00 3,587.25 (8)
09/14/99 57.74 0.00 3,586.64
12/09/99 57.86 0.00 3.586.52
03/09/00 58.24 .00 3,586.14
n 06/08/00 58.56 0.00 3,585.82
. 09/00 . . )
12/00 - - -
ll MW-13 3.645.52 07/02/99 56.60 0.00 3,588.92 (9)
09/14/99 56.92 0.00 3.588.60
12/09/99 57.28 0.00 3.588.24
Il 03/10/00 57.68 0.00 3.587.84
06/08/00 58.04 0.00 3.587.48
09/13/00 58.29 0.00 3,587.23
|l 12/07/00 58.68 (.00 3,586.84
l] p \wpib)seri12832\C7 4ta xls xis Page 6 of 7



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

Monitor Top-of-Casing Date Measured Depth to Free Product Groundwater Comments
Well Elevation (MSL) Groundwater (feet) | Thickness (feet)| Elevation (MSL)
OW-4 3,644.06 07/02/99 58.18 0.00 3,585.88 (8)
09/14/99 58.63 0.00 3,585.43
12/09/99 58.92 0.00 3,585.14
03/09/00 59.19 0.00 3,584.87
06/08/00 59.56 0.00 3,584.50
09/13/00 60.16 0.00 3,583.90
12/07/00 61.15 0.00 3,582.91

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

@ _For wells having measurable thickness of free product, 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) of the free product is 0.82.

@ _ Not measured.

) Monitor well MW-2 could not be located after January 1994

5 well plugged and abandoned July 2, 1999

. Monitor well MW-11 could not be located after September 12, 1997.

D _TOC elevations for MW-11A and MW-12 estimated rclative to TOC elevation for MW-10
® _TOC clevations for MW-12D and OW-4 estimated relative to TOC clevation for MW-12.
. TOC elevation for MW-13 estimated relative to TOC elevation for MW-7.

p \Wwpibyservi12832\07 41a xis xls Page 7 of 7
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Table 3
December 7, 2000 Field Screening Results for Groundwater Samples

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

|

pAWPBISERVA2&I2\0 74 ta xls

h Well iters ph emp ure (umhos/cm) (mV) (meter) (mg/l)|  kif) (me/L) (mg/L) (mg/L) NTUs™
Removed
1.0 768 16.01 1268 52.6 6.65 NM NM NM NM
|] MW-3 20 7.51 17.71 1244 63.0 6.95 NM NM NM NM
30 7.46 17.74 1115 683 6.73 NM NM NM 648
ll 1.0 7.62 16.93 1342 0.7 7.42 NM NM NM NM
MW-4 2.0 7.40 17.59 1411 -48.5 6.31 NM NM NM NM
) 3.0 7.48 17.48 1382 -304 715 NM NM NM 19.85
Il 1.0 7.49 17.33 1239 59.5 7.13 NM NM NM NM
MW-5 20 7.48 17.18 1231 74.3 7.40 NM NM NM NM
3.0 7.52 17.23 1200 77.8 7.39 55 0 280 6.92
n 1.0 7.51 17.62 1481 89.0 7.42 NM NM NM NM
MW-7 2.0 7.43 17.68 1545 95.0 6.74 NM NM NM NM
3.0 7.41 17.62 1540 101.5 693 NM NM NM NM
Il 1.0 6.92 18.16 3440 -86.11 4.50 NM NM NM NM
MW-10 2.0 6.89 17.93 1843 1200 4.89 NM NM NM NM
i 3.0 684 18.01 1864 -127.7 4.91 4 6 770 366
' n 1.0 7.19 16.93 4229 -72.5 7.25 NM NM NM NM
MW-11A 20 7.14 17.57 4356 -76.4 6.02 NM NM NM NM
3.0 7.20 17.52 2227 -90.3 6.00 2 8 770 482
‘ I] 1.0 7.51 17.19 1476 -111S 6.36 NM NM NM NM
| MW-12 2.0 7.20 17.71 1599 955 6.13 NM NM NM NM
i 3.0 713 17.74 1632 -99.5 5.88 4.0 95 770 333
i |l 10 7.66 17.11 1796 -59.2 6.34 NM NM NM NM
| MW-13 20 7.61 1714 923 -71.8 6.09 NM NM NM NM
\! ) 30 7.56 17.20 1649 -74.2 5.97 NM NM NM NM
ll ow-4" NM NM NM NM NM NM NM NM NM NM
Y NTUs = Nephelometric turbidity units
2 well dry
i ‘ Monitor wells MW-1, MW-8, and MW-9 not sampled in December 2000
# Monitor well MW-2 not operative after January 1994; P&A'd 7/1/99.
Monitor well MW-6 P&A'd 7/1/99.
ll Monitor well MW-11 not operative alter Scptember 1997; P&A'd 7/1/99.
NM=Not Measured
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Table 4
Cumulative BTEX and TPH Analytical Results for Groundwater Samples
Hobbs, New Mexico Facility
BJ Services Company, U.S.A.

Monitor Sample Sample Benzene ] Toluene [ Ethylbenzene L Xylenes TPH-D [ TPH-G

Well Date Type micrograms per liter, ug/L milligrams per liter, mp/L

MW-| 8/10/92 Regular 5550.0 12090.0 2160.0 7370.0 NA NA

2/9/93 Regular 2100.0 6500.0 1300.0 7400.0 NA NA

8/19/93 Regular 3200.0 7300.0 1200.0 3700.0 NA NA

1/27/94 Regular 1930.0 4580.0 672.0 2390.0 NA NA

5/3/95 Regular NSP NSP NSP NSP NA NSp
8/1/95 Regular 390.0 1300.0 230.0 800.0 NA 57
I‘ 11/15/95 Regular 880.0 1800.0 300.0 970.0 NA 6.8
2/23/96 Regular 1500.0 3700.0 620.0 22000 NA 21
5/31/96 Regular 1100.0 1700.0 380.0 990.0 NA 7.5
| 8/23/96 Regular 1800.0 3300.0 570.0 2100.0 NA 17
Il 12/2/96 Regular 5600.0 9600.0 2100.0 9600.0 100 64
3/12/97 Regular 5500.0 9700.0 2600.0 8200.0 22 62

6/12/97 Regular 5300.0 34000.0 7500.0 27000.0 180 160
9/12/97 Regular 1800.0 4400.0 1000.0 3000.0 23 21
n 12/10/97 Regular 7600.0 12000.0 2800.0 8200.0 11 71
, 3/24/98 Regular 4800.0 7200.0 1200.0 2400.0 4.2 38
‘ 6/23/98 Regular 53.0 680.0 580.0 1400.0 .4 9.2
9/30/98 Regular 32 90.0 280.0 970.0 25 3.6

n 12/10/98 Regular <1.0 1.5 17.0 110.0 1.4 0.31
3/10/99 Regular <1.0 <1.0 8.2 110.0 0.62 0.85

‘ 3/10/99 Dupticate <1.0 <1.0 79 110.0 0.66 0.84
6/10/99 Regular <1.0 1.1 <1.0 28.0 0.53 0.55

I' 6/10/99 Duplicate <1.0 1.8 <1.0 41.0 0.65 0.76
9/14/99 Regular < 1.0 <1.0 <10 <2.0 <0.20 <0.10
12/9/99 - NS NS NS NS NS NS
3/9/00 Regular <1 <l <1 9.1 14 1.3
ll 6/8/00 - NS NS NS NS NS NS
9/13/00 - NS NS NS NS NS NS
12/7/00 - NS NS NS NS NS NS
MW-2T 8/10/92 Regular 14.9 <4 <4 <4 NA NA
2/9/93 Regular <2 <2 <2 <6 NA NA
8/19/93 Repular 100.0 12.0 3.0 3.0 NA NA
o 1/27/94 Repular <1 1.2 2.0 2.5 NA NA
Il MW-3 8/10/92 Regular 304.9 2099.0 6760.0 1586.0 NA NA
2/9/93 Regular 130.0 <10 <10 190.0 NA NA
8/19/93 Regular 560.0 3100.0 630.0 1900.0 NA NA
1/27/94 Regular 1070.0 5380.0 510.0 31200 NA NA
“ 5/4/958 Regular 770.0 3300.0 470.0 1800.0 NA Na
. 8/1/95 Repular 490.0 2900.0 890.0 1600.0 NA 14
11/15/95 Regular 250.0 1000.0 180.0 440.0 NA 29
2/23/96 Regular 120.0 810.0 170.0 560.0 NA 4
5/31/96 Regular 670.0 3900.0 1200.0 2300.0 NA 15
- 8/23/96 Regular 3300 2200.0 590.0 1500.0 NA 12
12/2/96 Regular 220.0 1800.0 670.0 10000 0.89 7.4
3/12/97 Regular 370.0 2000.0 960.0 14000 1.8 I
6/12/97 Repular 860.0 4800.0 1700.0 26000 1.9 20
97V V97 Regular 7700 3000.0 1600.0 1900.0 V6 16
12/10/97 Regular 240.0 740.0 500.0 450.0 0.59 5.3
Il 3/24/98 Regular 140.0 630.0 3600 310.0 0.56 39
6/23/9% Regular 100.0 720.0 350.0 490.0 0.40 49
9/30/98 Repular 42.0 470.0 450.0 S300 1.0 LS

12/10/9% Regutar 13.0 2200 160.0 290.0 1.3 0.43

“ plwpibjsenvt 28320074 a xls Pllgc 1 of 7
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Table 4

1 Cumulative BTEX and TPH Analytical Results for Groundwater Samples
| I] Hobbs, New Mexico Facility
BJ Services Company, U.S.A.
l] Monitor Sample Sample Benzene I Toluene I Ethylbenzene J Xylenes TPH-D [ TPH-G
Well Date Type micrograms per liter, ug/L milligrams per liter, mg/L
’ MW-3 3/10/99 Regular 32 7.4 42.0 32.0 0.2 0.44
6/10/99 Regular 1.7 31 <1.0 36.0 <0.20 0.18
ll 9/14/99 Regular <1.0 <10 <1.0 <20 <0.20 <0.10
12/9/99 Regular <1 <1 <1 <1 <0.2 <0.1
3/9/00 Regular <1 <1 <1 <1 0.32 <0.1
6/8/00 Regular <1 <1 <1 < <0.22 <0.1
I} 9/13/00 Regular <1 <1 <1 < <0.2 < 0.1
i 12/7/00 Regular <1 <1 <1 <} <0.25 <01
1 MW-4 8/10/92 Regular 25%4.0 10360.0 2160.0 6740.0 NA NA
j 2/9/93 Regular 5200.0 15000.0 2200.0 10000.0 NA NA
! l’ 8/19/93 Regular 3000.0 12000.0 <2000 7000.0 NA NA
1727/94 Regular NSP NSP NSP NSP NA NSP
5/3195 Regular NSP NSP NSp NSP NA NSP
8/1/95 Regular 5700.0 17000.0 3500.0 13000.0 NA 120
I'. 11/15/95 Repular 490.0 1600.0 310.0 1100.0 NA 5.2
2/23/96 Regular 360.0 2800.0 560.0 2500.0 NA 18
5/31/96 Regular 84.0 830.0 280.0 1100.0 NA 6.2
) 8/23/96 Regular 110.0 1400.0 430.0 1800.0 NA 9.8
‘ ll 12/2/96 Regular 190.0 2000.0 1800.0 7200.0 56 43
3/12/97 Repgular 220.0 1500.0 1500.0 4400.0 27 27
6/12/97 Regular 47.0 270.0 360.0 950.0 2.5 6.2
9/12/97 Regular 92.0 840.0 670.0 2100.0 15 7.6
12/10/97 Regular 230.0 750.0 970.0 2300.0 3.7 16
3/24/98 Regular 150.0 510.0 270.0 620.0 1.2 56
6/23/98 Regular 160.0 890.0 590.0 1600.0 0.6% 10
n 9/30/98 Regular 80.0 180.0 370.0 840.0 2.0 39
12/10/98 Regular 28.0 70.0 210.0 960.0 9.3 43
12/10/98 Duplicate 26.0 62.0 180.0 830.0 39 43
3/10/99 Regular 8.0 20.0 250.0 1460.0 13.0 13
'l 6/10/99 Regular <1.0 <1.0 12.0 12.0 0.44 0.63
9/14/99 Regular <1.0 <1.0 33 13.1 0.35 0.17
. 12/9/99 Regular <1 25 2.3 201 2 0.53
1 3/10/00 Regular <1 <l <1 36 26 0.15
1 Il 6/8/00 Regular <1 <1 <1 <1 0.44 0.23
; 9/13/00 Regular < < < < 0.61 <01
12/7/00 Regular < < 1.3 <1 0.53 0.16
MW-5 8/10/92 Regpular <4 <4 < <4 NA NA
“ 2/9/93 Regular <2 <2 <2 <6 NA NA
8/10/93 Repular <2 <2 <2 <6 NA NA
§ 1/27/94 Regular 87 299 4.0 1.3 NA NA
ll 5/3/95 Repular 3.7 5.3 0.9 4.6 NA NA
8/1/95 Regular <03 <0.3 <0.3 <0.6 NA NA
11/15/95 Regular <03 1.2 <0.3 1.5 NA NA
2/23/96 Regular <0.3 <03 0.3 <0.6 NA NA
ll 5/31/96 Regular 31.0 86.0 10.0 200 NA NA
8/23/96 Regular <03 <{}.3 <03 < 0.6 NA <01
12/2/96 Regular <1 <] < 1 < 201 <0
3/12/97 Repulbar <1 < <1 < <} <0
n 6/12/97 Reputar <1 <) < <1 < 0.1 <01
9/12/97 Repular <1 <) <1 < < (.1 < 0.1
12/10/97 Regpular <SS <5 <5 <5 <02 < 0]
|l 323/98 Regular < <1 - < 02 <01
“ piwpthisent 12832'0741a xls Pagc 2of7




Table 4

Cumulative BTEX and TPH Analytical Results for Groundwater Samples
Hobbs, New Mexico Facility
BJ Services Company, U.S.A.
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m Monitor Sample Sampie Benzene [ Toluene [ Ethylbenzene l Xylenes TPH-D [ TPH-G
Well Date Type micrograms per liter, ug/L. milligrams per liter, mg/L.
MW.-5 6/23/98 Regular <1 < <1 <1 <0.2 <0.1
9/30/98 Regular < 1.0 <1.0 <1.0 <1.0 <0.20 <0.1
'l 12/10/98 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.1
3/9/99 Regular <10 <1.0 <1.0 <1.0 <0.20 <0.1
6/10/99 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.1
9/14/99 Regular <1.0 <1.0 <1.0 <2.0 <0.20 <0.10
I} 12/9/99 Regular <1 < <1 <1 <02 <01
3/9/00 Regular <1 <1 <1 <1 0.55 < 0.1
6/8/00 Regular <1 <1 <1 <1 <0.2 <0.1
9/13/00 Regular <1 <1 <1 <1 <0.2 < 0.1
.] 12/7/00 Regular < <] <1 <1 <0.25 <0.1
MW-6' 8/10/92 Regular NS NS NS NS NA NS
2/9/93 Regular 7000.0 19000.0 3100.0 7200.0 NA NA
8/19/93 Regular 8100.0 19000.0 3500.0 6400.0 NA NA
n 1/27/94 Regular 7960.0 20200.0 3830.0 6150.0 NA NA
5/4/95 Regular 11000.0 17000.0 2900.0 6000.0 NA NA
B8/1/95 Regular 8300.0 12000.0 2500.0 5100.0 NA 60
11/15/95 Regular 8900.0 17000.0 2900.0 5500.0 NA 57
2/23/96 Regular 8100.0 10000.0 2300.0 4000.0 NA 58
5/31/96 Regular 830 150.0 15.0 51.0 NA 0.57
5/31/96 Duplicate 87.0 160.0 13.0 47.0 NA 0.52
ll 8/23/96 Regular 31.0 28.0 9.4 7.9 NA 0.46
12/2/96 Regular <1 <1 <1 1.7 5.6 <0.1
3/12/97 Regular 12.0 <5 6.8 18.0 <0.5
| 6/12/97 Regular 1900.0 1400.0 410.0 310.0 7.8 7.4
! “ 9/11/97 Regutar 11.0 1.3 34 <l 1 <0.1
f 12/10/97 Regular 3.0 42 1.2 39 ] 0.14
3/23/98 Regular 36 <1 4.0 <1 <0.2 <0.1
‘ 6/23/98 Regular 170.0 4] 15.0 72 1.2 0.51
|
| ll 9/30/98 Regular 1000.0 420.0 140.0 270.0 4.0 33
! 12/10/98 Regular 7.6 6.6 1.7 5.8 2.0 <01
i ) 3/10/99 Regular 2500.0 930.0 590.0 1400.0 1.0 I3
i MW-7 8/10/92 Regular NS NS NS NS NA NS
! Il 2/9/93 Regular <2 <2 <2 <6 NA NA
8/19/93 Regular <2 3.0 <2 <2 NA NA
| 1727194 Regular 1.1 <1 <1 <1 NA NA
i 5/3/95 Regular 52.0 34 0.7 2.8 NA NA
: ll 8/1/95 Regulur 22.0 2.2 0.9 28 NA <0,]
: 11/15/95 Regular 8.4 0.8 <0.3 0.9 NA <0.1
2/23/96 Regular <0.3 <03 <0.3 <0.6 NA <0
ll 2/23/96 Duplicate <03 <03 <0.3 <06 NA <0
5/31/96 Regular 29.0 83.0 10.0 21.0 NA 0.25
8/23/96 Regular <03 <0.3 <03 <06 NA <01
12/2/96 Regular <1 <1 <1 <1 <0.1 <0.1
n 312197 Regular <1 < <1 <t <0.1 <0.1
: 6/12/97 Regular <] <1 <t < <01 < 0.1
S/11/97 Regular < <1 <1 <1 <01 < 0.1
12/10/97 Regular < <] < <1 <0.2 <01
3/23/98 Regular < < < <1 <02 <.
623198 Regular <1 < < <1 <0.2 <01
9/30/98 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.20 <001
ll 12/10/98 Reguiar <10 < 1.0 < 1.0 <10 <0.20 <0




Table 4

Cumulative BTEX and TPH Analytical Results for Groundwater Samples

Hobbs, New Mexico Facility
BJ Services Company, U.S.A.
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'l Monitor Sample Sample Benzene rToluene I Ethylbenzene l Xylenes TPH-D [ TPH-G
] Well Date Type micrograms per liter, ug/L milligrams per liter, mg/L
? MW-7 3/9/99 Regular <1.0 <10 <1.0 <1.0 47 <0.1
J 6/10/99 Regular <1.0 <1.0 <l.0 <1.0 <0.20 <01
I‘ 9/13/99 Regular <10 <1.0 <10 <2.0 <0.20 <0.10
\ 12/9/99 Regular <5 <5 <5 <5 1.8 <05
3/9/00 Regular <1 <1 <} <1 0.66 <0.1
6/8/00 Regular <} <1 <1 < <0.21 <0.{
II 9/13/00 Regular <1 <i <1 < <02 <0.1
: 12/7/00 Regular <1 <1 <1 <1 <0.29 <0.1
: MW-8 8/10/92 Regular NS NS NS NS NA NS
; 2/9/93 Regular <2 <2 <2 <6 NA NA
'l 8/19/93 Regular <2 <2 <2 <2 NA NA
| 1/27/94 Regular <1 <1 < < NA NA
513195 Regular 3.0 49 0.8 3.7 NA NA
ll 8/1/95 Regular 3.1 1.2 as 16 NA <0.001
. 8/1/95 Duplicate 3.6 1.5 0.5 1.5 NA <0.1
| 11/15/95 Regular <0.3 0.5 <03 <06 NA <0.1
‘ 2/23/96 Regular <03 <03 <03 <06 NA <0.}
f ll $/31/96 Regular <0.3 <03 <03 <06 NA <0.1
} 8/23/96 Regular <03 <03 <03 <06 NA <0.1
J 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
n 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 0.3 <01
! 3/23/98 Regular <1 <1 <1 < <02 <01
i n 6/23/98 Regular <1 <1 <1 <) <02 <01
| 9/30/98 Regular <10 <1.0 <10 <1.0 <0.20 <01
; 12/10/98 Regular <1.0 <1.0 <10 <1.0 <0.20 <0.1
3/9/99 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.1
ll 6/10/99 Regular <1.0 <10 <10 <1.0 <0.20 <0.1
9/13/99 Regular <1.0 < 1.0 <10 <20 <0.20 <0.10
12/9/99 - NS NS NS NS NS NS
3/9/00 Regular <1 < <1 <1 0.55 <h.1
Il 6/8/00 - NS NS NS NS NS NS
‘ 9/13/00 - NS NS NS NS NS NS
12/7/00 - NS NS NS NS NS NS
’ MW-9 4/22/93 Regular 570.0 380.0 <50 870.0 NA NA
| ll 7/15/93 Regular 121.0 73 3.0 458.0 NA NA
| 8/19/93 Regular 390.0 290.0 40.0 250.0 NA NA
1/27/94 Regular 327.0 357.0 51.1 2930 NA NA
$/3/95 Regular 380.0 110.0 19.0 120.0 NA NA
B/1/95 Regular 660.0 410.0 91.0 310.0 NA 6.2
11/15/95 Regular 240.0 24.0 1.0 140.0 NA 15
11715/958 Duplicate 170.0 1R8.0 100 120.0 NA 1.9
; Il 2/23/96 Regular 170.0 15.0 23 160.0 NA 43
;‘ 5134196 Regular 1200 16.0 30 200.0 NA NA
8/23/96 Regular 82.0 13.0 6.0 2700 NA 4
8/23/96 Duplicate 76.0 14.0 48 250.0 NA 4.4
n 12/2/96 Regutar 61.0 <25 <25 2100 26 28
12/2196 Duplicate 86.0 13.0 24 270.0 3.7 2.9
312197 Regular 30.0 48.0 420.0 $80.0 8.2 19
“ 6/12/97 Regular 47 21 1o 970 2.6 22
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Table 4

Cumulative BYEX and TPH Analytical Results for Groundwater Samples
Hobbs, New Mexico Facility
BJ Services Company, U.S.A.

prwpibjseni 128320741, xls

Monitor Sample Sample Benzene | Toluene | Ethylbenzene | Xylenes TPH-D | TPHG
Well Date Type micrograms per liter, ug/L milligrams per liter, mg/L
MWwW-9 6/12/97 Duplicate <5 <5 6.6 69.0 52 1.9
9/12/97 Regular 2.1 23 2.1 120.0 1.2 1.9
12/10/97 Regular 49 9.0 6.8 62.0 0.86 0.92
3/24/98 Regular <] <1 <l 26.0 09 1
6/23/98 Regular 2.4 22.0 10.0 36.0 <02 025
9/30/98 Regular 1.1 5.5 21.0 59.0 0.27 0.27
12/10/98 Regular <1.0 19 17.0 79.0 5.1 0.25
3/10/99 Regular <1.0 <1.0 57 68.0 <0.2 0.22
6/10/99 Regular <1.0 1.8 1.8 71.0 <0.20 0.43
9/13/99 Regular <1.0 < 1.0 < 1.0 <2.0 <0.20 <0.10
12/9/99 - NS NS NS NS NS NS
3/9/00 Regular <1 <1 <1 64.0 0.66 13
6/8/00 - NS NS NS NS NS NS
9/13/00 - NS NS NS NS NS NS
12/7/00 - NS NS NS NS NS NS
MW-10 8/19/93 Regular 190.0 460.0 <200 2400 NA NA
1/27/94 Regular 13.4 4.0 55 336 NA NA
5/4/95 Regular 980.0 15.0 1o 84.0 NA NA
8/1/95 Regular 1300.0 32.0 320 100.0 NA 3.6
11/15/95 Regular 1000.0 240 15.0 360 NA 1.7
2/23/96 Regular 810.0 23.0 27.0 440 NA 2.4
S/31/96 Regular 700.0 24.0 340 28.0 NA 2
8/23/96 Regular 290.0 3.4 6.4 13.0 NA 1.4
12/2/96 Regular 280.0 1.3 17.0 8.0 0.94 097
3/12/97 Regular 110.0 <5 17.0 <5 0.61 0.57
6/12/97 Regular 150.0 12.0 30.0 <5 0.68 <0.5
9/12/97 Regular 87.0 23 26.0 2.7 0.76 0.33
9/12/97 Duplicate 87.0 2.4 26.0 28 0.79 0.33
12/10/97 Regular 41.0 9.8 12.0 7.7 N 0.28
12/10/97 Duplicate 36.0 8.5 10.0 6.7 P2 0.24
3/23/98 Repular 36.0 <5 59 <35 1.6 <0.5
3/23/98 Duplicate 36.0 < 5.3 13 1.7 0.18
6/23/98 Regular 37.0 <S5 <SS < 21 <0.5
9/30/98 Regutar 84.0 32 30.0 22 1.4 0.36
12/10/98 Regular 29.0 1.0 7.0 1.0 0.86 018
3/9/99 Regular 28.0 <5.0 58 <50 0.92 <0.5
6/10/99 Regular 17.0 <1.0 <1.0 <1.0 0.30 0.16
9/14/99 Regular 10.0 < 1.0 < 1.0 <20 <0.20 <0.10
12/9/99 Regular 23.0 <1 < 1.2 0.44 0.16
3/10/00 Regular 300.0 4.3 6.6 432 1.2 0.85
6/8/00 Regular 78.0 1.7 7.2 9.0 0.67 0.74
9/13/00 Regular 230 i.5 1.1 29 1.6 0.41
12/7/00 Regular 72 <] <l <] 1.5 0.15
MWl 8/19/93 Regular <2 <2 <2 <2 NA NA
1/27/94 Regular <1 <1 <1 <1 NA NA
S5/4/95 Regular <03 <03 <03 < 0.6 NA NA
8/1/95 Repular 44.0 290 55 13.0 NA 0.2
11/15/95 Repular 190.0 28 62 il.0 NA 0.4
2/23/96 Regular 49.0 1.2 0.5 4.0 NA 0.25
S/31/96 Regular 300.0 83.0 12.0 280 NA 08
8/23/96 Regular 100.0 1.2 0.3 4.7 NA 026
12/2/96 Regular 970 0 5 6.0 &1 2 1.3

il A Sl AN S Y S A



Table 4

Cumulative BTEX and TPH Analytical Results for Groundwater Samples
Hobbs, New Mexico Facility
BJ Services Company, U.S.A.

ﬂ Monitor Sample Sample Benzene [ Toluene l Ethylbenzene J Xylenes TPH-D L TPH-G
Well Date Type micrograms per liter, ug/L milligrams per liter, mg/L
MW-11" 3/12/97 Regular 130.0 <5 13.0 5.8 042 <0.5
3/12/97 Duplicate 100.0 <5 10.0 5.1 0.43 <05
6/12/97 Regular 150.0 230 19.0 <5 11 0.55
Il 9/12/97 Regular 220.0 15.0 27.0 130 1 0.46
MW-11A 3/24/98 Regular 24.0 5.0 <5 <5 028 0.14
6/23/98 Repular 9.9 <5 <5 <35 <0.2 <0.5
Il 9/30/98 Regular 93 37 22 7.0 <0.20 0.1
12/10/98 Regular 1.7 <1.0 <1.0 <1.0 <0.20 <0.1
3/10/99 Regular <5 <5 <5 <5 0.3 <0.5
. 6/10/99 Regular <10 <10 <1.0 <10 <0.20 <0.10
|l 9/13/99 Regular < 1.0 <10 < 1.0 <20 <0.20 <0.10
12/9/99 Regular <5s <5 <5 <5 <0.2 <0.1
3/9/00 Regular 1.2 <1 <1 <\ 0.43 <0.1
‘ 6/8/00 Regular 3.6 <1 <1 <l 0.37 <0.1
) Il 9/13/00 Regular 14 <1 <1 <1 0.36 <0.1
1 12/7/00 Regular 26 <1 <} 33 0.3 0.12
1 MW-12 3/24/98 Regular 100.0 11.0 6.0 8.0 0.29 0.41
i 6/23/98 Regular 88.0 <5 <5 <5 <02 <05
3 ll 6/23/98 Duplicate 89.0 <5 <5 <s 0.31 <0.5
3 5/30/98 Regular 260.0 3.0 12 7.9 <0.20 0.62
: 12/10/98 Regular 160.0 <1.0 <1.0 1.2 0.21 0.36
1 3/10/99 Regular 160.0 W <1.0 29 038 0.45
ll 6/10/99 Regular 49.0 b4 <1.0 <1.0 0.22 0.13
: 9/14/99 Regular 75.0 <1.0 <10 <20 <0.20 0.23
i 12/9/99 Regular 64.0 <1 <} <1 <0.2 0.21
! 3/10/00 Regular 93.0 <1 <1 <1 <02 0.2
3/10/00 Duplicate 99.0 <1 < <1 0.22 0.22
} 6/8/00 Regular 62.0 <1 < <1 <0.2 <0.1
f 9/13/00 Regular 340 <1 <1 < 0.23 <0.1
'I 12/7/00 Regular 27 <) 29 1.9 <0.25 <0.1
b MW-12D 772799 Regular <5 <5 <5 <5 <0.20 <0.10
; 9/14/99 Regular <10 <10 <1.0 <20 <0.20 <0.10
| 12/9/99 Regular < <1 <1 <l <0.2 <0.1
Il 3/9/00 Regular <1 <1 <1 <1 0.24 <01
6/8/00 Regular <1 <1 < <1 <0.2 < 0.1
9/13/00 - NS NS NS NS NS NS
‘ n 12/7/00 - NS NS NS NS NS NS
i MW-13 72199 Regular 1500.0 23.0 750.0 58.0 22 5.1
‘ 9/14/99 Regular 860.0 16.0 450.0 34.4 2.1 3.1
| 12/9/99 Regular 430.0 16.0 410.0 40.9 0.46 3.2
3/10/00 Regular 88.0 2.8 200.0 1.3 1.9 0.99
6/8/00 Regular 6.0 <} 63.0 33 11 0.91
i 9/13/00 Regular <t.0 <1.0 34 <t.0 0.44 0.42
'l 12/7/00 Regular <l <] <] <] 0.43 <0.1

piwpthisernvi 1 2832074 xls
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Table 4
Cumulative BTEX and TPH Analytical Results for Groundwater Samples
Hobbs, New Mexico Facility
BJ Services Company, U.S.A.

Monitor Sample Sample Bcnzcﬂ Toluene l Ethylbenzene T Xylenes TPH-D l TPH-G
Well Date Type micrograms per liter, ug/L miltligrams per liter, mg/L

OW-4 6/10/99 Regular <1.0 <1.0 <1.0 4.4 <0.2 <0.10

9/14/99 Regular < 1.0 <1.0 <10 <2.0 <0.20 <0.10
i 12/9/99 Regular <19 <10 <10 <10 <02 <01
| 3/9/00 Regular <1.0 <10 <1.0 <1.0 0.25 <0.1
; 6/8/00 Regular <1.0 <1.0 <1.0 <1.0 <0.21 <0.1
9/13/00 Regular <1.0 <1.0 <1.0 <1.0 <0.2 <0.1

12/7/00 - NS-D NS-D NS-D NS-D NS-D NS-D

' Well plugged and abandoned 7/1/99

NA=Not Analyzed NS=Not Sampled NS-D=Not Sampled because Well was Dry
NSP=Not Sampled due to Phase Separated Hydrocarbons

phwpihjservi 2832807 41a.xls Page 7 of 7
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Table 5
Current and Historical Nitrate, Sulfate, and Dissolved Methane Data for
Monitor Wells MW-5, MW-10, MW-11A, MW-12, MW-12D, and OW-4
BJ Services Company, U.S.A.
Hobbs, New Mexico

Methane
Well Date Nitrate' (mg/L) Sulfate' (mg/L) (mg/L)
II 3/23/98 3.87 190 <0.0012
3/9/99 <0.1 195 <0.0012
ll 6/10/99 4.73 209 <0.0012
9/14/99 43 210 <0.0012
MW-5 [ 12/9/99 42 210 <0.0012
n 3/9/00 53 260 <0.0012
6/8/00 4.7 240 <0.0012
9/13/00 3.93 200 <0.0012
n 1277700 377 160 <0.0012
37/23/98 0.07 320 0.91
6/23/98 <0.1 325 0.55
ll 9/30/98 <0.1 204 0.81
12/10/98 <01 180 0.091
|l 3/9/99 <0.1 '423 0.035
MW-10 223
9/14/99 <0.10 160 0.0049
ll 12/9/99 0.49 170 0.0039
3/10/00 0.1 160 0.0056
6/8/00 <0.1 150 0.031
ll 9/13/00 <0.1 160 0.031
12/7/00 <0.1 190 0.17
3/23/98 <0.05 190 0.14
n 6/23/98 <0.1 225 011
9/30/98 0.4 196 0.043
Il 12/10/98 0.7 188 0.033
3/10/99 <0‘12 1643 0.094
<0.1 227
ll MW-11A [ 6/10/99 <0.1 81 0.0036
9/13/99 022 250 <0.0012
12/9/99 <01 290 0.0079
l‘ 3/9/00 011 270 0.037
6/8/00 <01 240 0.0069
9/13/00 <01 320 <0.0012
“ 12/7/00 <01 260 0.0096
“ p \wpibjservi1 283240 7+ta xls Page | of 2
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Current and Historical Nitrate, Sulfate, and Dissolved Methane Data for
Monitor Wells MW-5, MW-10, MW-11A, MW-12, MW-12D, and OW-4
BJ Services Company, U.S.A.

3\ m Table 5

Hobbs, New Mexico

l] Methane
Well Date Nitrate' (mg/L) Sulfate' (mg/L) (mg/L)
ll 3/23/98 <0.05 240 <0.0012
6/23/98 <0.1 240 <0.0012
'l 9/30/98 <0.1 168 <0.0012
12/10/98 <0.1 202 <0.0012
3/10/99 <O'12 1373 <0.0012

ll <0.1 193
MW-12 6/10/99 <0.1 217 <0.0012
9/14/99 <0.10 230 <0.0012
ll 12/9/99 <0.1 180 <0.0012
3/10/00 <0.1 210 <0.0012
6/8/00 <0.1 220 <0.0012
ll 9/13/00 <0.1 240 <0.0012
12/7/00 <0.1 260 <0.0012
| 772799 2.1 249 0.0015
9/14/99 <0.10 200 0.0065
MW-12D* 12/9/99 <0.1 210 0.0015
ll 3/9700 0.14 200 <0.0012
6/8/00 <0.1 240 <0.0012
6/10/99 3.96 192 <0.0012
Il 9/14/99 3.5 200 <0.0012
. 12/9/99 3.4 200 <0.0012
‘ OW-4 3/9/00 3.6 200 <0.0012
6/8/00 3.4 190 <0.0012
9/13/00 321 170 <0.0012

1=By EPA Method 300, except as noted
Il 2=By EPA Mecthod 353.3

3=By EPA Method 375.4
4=Well not sampled after 6/8/00
5=Well not sampled after 9/13/00
Il mg/L = milligrams per liter

[.J pAwpibiservi1 28323074 ta xls Page 2 of 2
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Field Data Sheets
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BROWN anp:

CALDWELL.

GROUNDWATER SAMPLING FIELD DATA SHEET

WELL ID:_ ML =5

1. PROJECT INFORMATION

Project Number: ’fl}‘{}?—%vl' Task number._2! & Date: /"L‘ AR Time: § -4
Client: Personnel:
Project Location: Weather:

2. WELL DATA
Casing Diameter: "’L inches Type: ﬁ;PVC O Stainless  Galv. Steel QJ Teflon® O Other: N
Screen Diameter: - inches Type: C{PVC O Stainless 0 Galv. Steel Q Teflon® U Other: - o
Total Depth of Well: ( l 'f > feet From: d\ Top of Well Casing (TOC) T Top of Protective Casing 0 Other:
Depth to Static Water,_> i feet From: h Top of Well Casing (TOC) G Top of Pratective Casing @ Other: o
Depth to Product: —  feet From: 0 Top of Well Casing (TOC) @ Top of Protective Casing O Other:

3. PURGE DATA

Purge Method:
Materials: Pump/Bailer

Materials: @b/’rubing

/
K3 Bailer, Size: !

a Stainless
O Dedicated QO Prepared Off-Site (0 Fieid Cleaned

T Polypropylene O Tefion® O Other »
Q Dedicated O Prepared Off-Site

a Polyethylene

L P —
Length of Water Column:":f <55 feet

Note: 2-inch well = 0.167 galnt 4-inch well = 0 667 gaimt

H

Well Volume: 7 "((,/ gal

Q Bladder Pump O 2" Submersible Pump O 4" Submersible Pump
03 Centrifugal Pump O Peristaltic Pump U Inertial Lit Pump Q Other:

@ PVC

G Teflon® O Other;

CVDisposable

Screened {nterval (from GS):

Equipment Model(s)

7y

T} Field Cleaned ‘B Disposable 2.

1 ST~ 5S¢0 1Y

FORWM GW-1  (Rev 5/8/99 - wan)

Was well purged dry? O Yes @ No Pumping Rate: gal/min 3
. Cum. Gallons Spec. Dissolved . Other:
Time H Tem Eh Turbid
- Removed P P Cond. Oxygen roidity Comments
e ; -5 A -z . e a
Ry I o L re ":f £ (¥ -'lf [‘}.@[;‘i‘ ";“l‘; ] Ly b) - ~ e o’
[y A y | e LT . DL . ~ _ -
Fivd fea e st TS gt Wb e g - T e
— i b - . RN [ - o - " e
‘J‘/ k.“s j‘l- 5 o -,,L};’(_: § Y [ i 5 ‘10,, G }, — Qo Y
N " R
4.  SAMPLING DATA " Geochemical Analyses
Method(s): M Bailer, Size 4 (1 Bladder Pump U 2" Submersible Pump Tl 4" Submersible Pump
& " O Peristaltic Pump 0 Inertial Lit Pump (1 Other: Ferrous tron: - mg/L
. X
. - U Stainless PVC Q Teflon® T Other: R
rials: Pump/Bailer - . -
Mate P . d Dedicated O Prepared Off-Site U Field Cleaned {4 Disposable DO — Mg/l
o . O Polyethylene O Polypropylene O Teflon® O Other. . —
Materials: Tublng/R(D‘aé U Dedicated Q) Prepared Off-Site T Field Cleaned bisposable Nitrate: mg/L
Depth to Water at Time of Sampling: Field Filtered? O Yes O No JI—
. . L 'S Sulfate: mg/L
Sample 10§ g =% Sample Time: oS # of Containers:. =
Duglicate Sample Collected? T ves B No ID: Alkalinity. == mg/L
5. COMMENTS
Note Tndiuds Comments Such 5 weil condition. ador. prosence of NAPL or offier ems not on fhe fisid data sheal R
/’b /"L_»..\____m_h

—

s
Signature




GROUNDWATER SAMPLING FIELD DATA SHEET
BROWN ano

CALDWELL

WELL 1D: My ¢l

1. PROJECT INFORMATION
Project Number: fN ‘:0’ } 2‘
Chient___ IS V0?2
Project Location: /“'} J {J’ (:'5

S . L Fal
Task Number: /s Date: 7SN Time: ‘7 - 2/

Y > s .
Personnel (G Aty 6—(1 Y

Weather: (Tl . o~ )

(:-.) (T/):\

2. WELL DATA

2 -
Casing Diameter. S inches Type: @PVC O Stinless O Galv Steel O Teflon® G Other: T
Screen Diameter____~___ inches Type: PVC O Stainiess Q Galv. Steel O Teflon® O Other. T
Total Depth of Welk [Tq z ‘UJ feet From: QT{Top of Well Casing (TOC) O Top of Protective Casing 0 Other:
Depth to Static Water I 292 Z feet From: @\ Top of Welt Casing (TOC) T Top of Protective Casing 1 Other:
- Depthto Product:____~—_~__ feet From: QO Top of Well Casing (TOC) 1 Top of Protective Casing [ Other; T
Length of Water Co!umnil'_f_ feet Well Volume:lf_ gal Screened Interval (from GS): -

Note: 2-inch well = 0.167 gaift 4-inch well = 0.667 gaim
3. PURGE DATA iy

D}(Bailer, Size: § Q Bladder Pump O 2" Submersible Pump O 4" Submersible Pump

Purge Method: Q Centrifugal Pump O Pe'ris\allic Pump O Inertial Lift Pump O Other:

Equipment Model(s)

Materials: Pump/Bailer

O Stainless W PVC

U Teflon® O Other:

0O Dedicated O Prepared Off-Site 0O Field Cleaned D‘(Disposable

\ oL (5o P

1.
Materials: R Tubing | 5 D e Fr cloaned - Seposate 2
Was well purged dry? 3 Yes & No Pumping Rate: gal/min 3
)’ime CL;:;;'niilzle(;nsl pH T Temp gg:; Eh Dcif:yog'\;id Turbidity Other: I Comments
g8 | Lo TG T D g 2 [Pk - |- Lo
VP, Pl L —7.91’() 704 /'L',l“‘ff' _,{/A’?, PR _ - o e
Fras 3ot LT oy el Ly | = Sl

4 SAMPLING DATA |,

3 }
If}\Bailer, Size: Q Bladder Pump O 2" Submersible Pump T 4" Submersible Pump

Geochemical Analyses

Method(s) o b ricratic Pump O Inertial Lift Pump O Other. Ferrous Iron: mg/L
T
Materials: Pump/Bailer 0] Staur.\iess #pPvCc O Teﬂpn@ a cher: v ’ —_—
O Dedicated O Prepared Off-Site U Field Cleaned @ Disposable DO: mg/L
—
. Tf . v U Polyethylene (O Polypropylene O Teflon® O Other;
[ S .

Materials: Ublng/F‘Qp/e O Dedicated U Prepared Off-Site U Field Cleaned (8 Disposable Nitrate: - mg/L
Depth to Water at Time of Sampling: Field Filtered? 0 Yes O No

P - o/ Pl - Sulfate: — mg/L
Sample 1047 ot 7 4 Sampte Time: 1 .4 # of Containers:. =
Duplicate Sample Collected? O Yesd No 1D Alkalinity. -~ mg/

5. COMMENTS

Note. Include comments such as well condition. odor, presence of NAPL, or other items not on the held data sheel 777 T T mia—m oo

ary

Sfgnature

FORM GW-1

[Rewv A/RI99 . wah)




GROUNDWATER SAMPLING FIELD DATA SHEET

WELL 1Dl =5

1. PROJECT INFORMATION ] ‘
Project Number:__{ ¥ k Task Number: 20 Date: //“7‘ J - Time:

Client: "5 O \S‘qu Personnel: t‘j 4.’_"‘\/\"\'\111 ‘{“/Jf, O~

Note: 2-inch well = 0.167 gai/nt

4-inch well = 0.667 gaim

Project Location: f'["t Q}a ‘.} M Weather,__(2L @/, o ng
2. WELL DATA

Casing Diameter: ;‘L inches Type: q‘%vc O Stainless O Galv. Steel Q Teflon® O Other: o
Screen Diameter: ~ inches , Type: q‘APVC U Stainless [ Galv. Steet QO Tefon® O Other: o
Total Depth of Well: ‘/,:, j : ‘F Qfeet From: q Top of Well Casing (TOC) [ Top of Protective Casing G Other. o
Depth to Static Water: “5% 7 ; feet From: O} Top of Well Casing (TOC) 1 Top of Protective Casing O Other:

Depth to Product: - feet From: Q Top of Well Casing (TOC) O Top of Protective Casing Q Other:

Length of Water Column:_<~ 5T reet Well Volume:_{. ____gal Screened Interval (from GS): o

3. PURGE DATA "

ﬁi\Bailer. Size: 0 Bladder Purmp O 2" Submersible Pump U 4" Submersible Pump
O Centrifugal Pump O Peristaltic Pump O Inertial Lift Pump O Other:

!
O Stainless Ef\PVC Q Teflon® O Other:

Purge Method: .
Equipment Model(s)

Materials: Pump/Bailers O Dedicated O Prepared Off-Site O Field Cleaned @bisposable 1. \7/“‘)'7: - (g } D }9
S X ) Q Polyethylene O Polypropylene @ Teflon® O Other: v
Materials: Rope/Tubing - icsted O Prepared Ofi-Site  Q Field Cleaned ] Disposable 2
\
Was well purged dry? G ves @ No Pumping Rate: gal/min 3
. Cum. Gallons Spec. Dissolved . Other:
Time H Tem Eh
- Removed P P Cond. Oxygen Turbidity Comments
. / E - 4
R / - AN R - W - .
X Fe2e TH NS TS 3 - S e
e . i N i g I N - -
").;.:L .2‘\ <2 {‘- ’7'\“"& f 7"“}'/ “‘)—-—f't ﬂ(‘l ..I) 7'“} ‘::(:/ (-
et 1T L 3 ey -1 1= " 2> L 7, T2 4 g
G e, 3.0 . - e f 7 3 f)._.) -—,“l_“:f’ "}‘) g G .C‘)'__ _ -
4. SAMPUNG DATA N : Geochemical Analyses
Method(s): Qf‘Bailer_ Size: ¢ (U Bladder Pump O 2" Submersible Purmp T 4" Submersible Purnp -~
ethod(S): 5 b rigtattic Pump O Inertial Lift Pump Q Otner . Ferrous lron: mg/L
. . O Stainless €'PVC O Teflon® O Other 5 — 5
als: Pump/Bailer + . <.
Mater P QO Dedicated U Prepared Off-Site O Field Cleaned D\Disposable : Do hd mg/L
""\ H
L . . O Polyethylene (1 Polypropylene QO Teflon® 3 Other; : ;
Materials: Tubing/Rope' o 0Ly 0 Prepared Of.Site O Field Cleaned Disposable . Nitrate: — mg/L
Depth to Water at Time of Sampling: Field Filtered? 0 Yes Q0 No ' —
Ay by -t T T e vy o Sulfate: mg/L
Sample 1D T ¥ - Sample Time:___ # -~ =~ # of Containers: i - e
: I
Duplicate Sample Collected? 0O Yes (A No D ; Alkalinity: 2 2 °  mgil

5. COMMENTS

Rote indlide Comments such as well condition, bdor presence of NABL. or other lems not on the Feld data sheet T T T e s

e

FORM GW-1  (RevB/8/93 . wan) Slgﬁa(ure




GROUNDWATER SAMPLING FIELD DATA SHEET

WELL ID: paLa =

1.PROJECT INFORMATION
. ! ' ’ -\ -
e o Vg .
Project Number: 2‘}-\ {f‘-‘?lﬂ Task Number: J [ Date: ‘é}" 7 J Time.__ 1 -9 v
T ke P ] -
Client: Iaj » Ve Personnel__ (J &AL o e,
4 . > : -~
Project Location: /‘joﬁw be Weather_Zalef, L eor
Il 2. WELL DATA
r,;.__ i’ ] L ) —
Casing Diameter: inches Type: @PVC O Stainless 0 Galv. Steel O Teflon® O Other:
}— x h) -
n Screen Diameter: ~ inches Type: €'PVC O Stainless O Galv. Steel O Teflon® O Other:
Total Depth of Welk: (/:. 1 - )ﬂ Dfeet From: & Top of Well Casing (TOC) O Top of Protective Casing O Other:
Depth to Static Water: 2’ 7. 7 feet From: Cl\s\ Top of Well Casing (TOC) © Top of Protective Casing U Other: 7
l] Depth to Product: —fept Eomi 0O Top of Well Casing (TOC) U Top of Protective Casing 0O Other:
Length of Water Column:M feet Well Volume: = 7 gal Screened Interval (from GS):
Note: 2-inch well = 0.167 galnt 4-inch well = 0.667 gaim
I] 3. PURGE DATA B
. féKBaHer, Size: ¥ Q Bladder Pump Q 2" Submersible Pump QO 4" Submersible Pump
Purge Method: 3 centrifugal Pump O Peristaltic Pump O Inertial Lift Pump O Other: Equipment Model(s)
ale. Pump/Bailey 0 Stainiess GPVC O Teflon® G Other - e A
Materials: Purmp 0 Dedicated O Prepared Off-Site O Field Cleaned 3 Disposable 1. Dy L T6) N2,
. R A . O Polyethylene O Polypropylene (1 Teflon® O Other; ‘
Materials: R@T”b'"g Q Dedicaled [ Prepared Off-Site O Field Cleaned ¥ Disposable 2
Il Waswell purged dy? G Yes @ No Pumping Rate: gal/min 3
. | cum. Gallons ] Spec. Dissolved . Olﬁer:
H Te Eh T
Fime Removed P mp Cond. Oxygen urbidity Comments
n Y ’ E_ P “(, , W, [ "_;i:‘_ N | ~ ¢
Sy (72N e PR S e [T | £
y — - N Yi 3
, ’ P J e ¢ Ok -
ol (ool 3 by g s e Lo
I] gl | 7 ob 2eq DAY | pls 1253 - |~ Cror
4. SAMPUNG DATA i Geochemical Analyses
Method(s): H-Bailer, size: ¢ 0 Bladder Pump O 2" Submersible Pump O 4" Submersible Pump :
ethod(s): 4 peristatic Pump O Inertial Lift Pump O Other: * Ferrous lron: __— mg/L
o
. . O Stainless @ PVC O Teflon® O Other: : ~
: mp/Bailer . - :
Materials: Pump O Dedicated Q Prepared Off-Site  ( Field Cleaned @ Disposable : DO mg/t.
—
. g ) O Polyethylene 01 Polypropylene QO Teflon® O Other; : ——
Materials: TWBIRG/ROPE 1 icated @ Prepared Of-Site O Field Cleaned & Disposabie . Nitrate: mg/L
Depth to Water at Time of Sampling: Field Fitered? O Yes O No :
o L - 2 - Sulfate: i mg/L
l] Sample 1ID:_ /1PN T Sample Time.__ 7~ '3 # of Containers:
— . Alkalinity: -~ mg/L
Duplicate Sample Collected? O vYes @ No ID: : 8
I] 5 COMMENTS
Note Include comments such as well condiion. odor, presence of NAPL, or other items not on e ield data sheet T — o
A T
~ VN ™
FORM GW-1 (R Ry BIR/SY - wanh) Signalure

T T T T R O A N T



GROUNDWATER SAMPLING FIELD DATA SHEET

BROWN anp

CALDWELL WELL ID: ML -12

l] 1. PROJECT INFORMATION , ‘
Project Number:_/ )~(‘5’7)Z Task Number_2 | § Date: /‘)‘ 100 Time: 5” ; 51
I] Client: [7}?- Sves Personnel_ {) i?f\?l'\)_, G € <~
‘ Project Location: L/"L) ) LA'J- Weather: ‘CQL¢J\ o Clewv
| l] 2. WELL DATA }
Casing Diameter: 47‘!\ inches 1Type: d’{Pvc Q Staintess O Galv. Steet O Tefion® O Other:
II Screen Diameter: “‘\~ inches Type: L}l’ PVC O Stainless O Galv. Steel Q Teflon® U Other:
Total Depth of Well: (, «K b feet From: D‘ Top of Well Casing (TOC) QI Top of Protective Casing O Other: T
Depth to Static Water, ) }}: 2 feet From: E{l\ Top of Well Casing (TOC) O Top of Protective Casing Q Other:
Il Depth to Product: " feet From: 0 Top of Well Casing (TOC) O Top of Protective Casing O Other: T
Length of Water Column: g’ q g feet Well Volume: 2 (S“'r‘ gal Screened interval (from GS): -
Note: 2-inch well = 0. 167 gaimt 4-inch well = 0.667 gain t
3. PURGE DATA e

5. COMMENTS

Note. include comments such as well condition. odor, presence of NAPL or other items not on the feld data sheet 7 T T e

p Method: fé Bailer, Size: ‘ QO Bladder Pump O 2" Submersible Pump (1 4" Submersible Pump
urge Me : : — R o }
9 Q3 Centrifugal Pump O P{e’,ns\alhc Pump O Inertial Lit Pump Q Other: Equipment Model(s
Materials; Pump/Bailer J Staintess @PVC O Teflon® O Other: N P
atenals: Fump O Dedicated Q Prepared Off-Site O Field Cleaned A Disposable 1NLST T &
- ; O Polyethylene ([ Polypropylene O Tefion® 01 Other: /
Rop bin
Materials:"Rope/Tubing 0O Dedicated [T Prepared Off-Site O Field Cleaned Dasposab!e 2.
Il Was well purged dry? O Yes C/)( No Pumping Rate: gal/min 3
. Cum. Gallons Spec. Dissolved . Other:
Time ] [ Tem I Eh j {
- Removed pH P Cond. Oxygen Turbidity Comments
A e rhla Py s — — !
II p2l o0 | e LGk 1S th My el (4eso '«_.;U,J .
) N - = Vad A e & ‘L r——
R R L AR AR AT S e e I e e
. O | e ey 2 T ey . '
Il e R A B L Sl VA L e B e A W 11 Sl J\ )
4. SAMPUNG DATA ' Geochemical Analyses
Method(s): F) Bailer, Size: 0 Bladder Pump [ 2" Submersible Pump U 4" Submersible Pump /
ethod(s): G Pens!amc Pump O Inertial Luf\ Pump 4 Other: Ferrous lron: (D) mg/L
: . Q Stainless WPVC O Teflon® T Other i o
: Pump/ r ; ; . i
Materials P Basd O Dedicated O Prepared Off-Site O Field Cleaned & Disposable . bo _1_ mg/L
. T - Q Polyethylere O Polypropylene O Teflon® U O(her" :
|I Materials: TubInG/ROBS 1 hogicated 1 Prepared Of-Site O Field Cleaned {4 Disposable © Nitrate: L mg/L
Depth to Water at Time of Sampling: Field Fitered? O Yes O No { I
" “Jo ;2 N < -~ : Sulfate: __mg/L
“ Sample 1D/ s Sample Time: et # of Containers: ; : T
e : . i ¥
Duplicate Sample Collected? Q Yes 3 No 1D - Alkalinity. 2 T mgiL

-
/
Pl /I e e
S)gma!uvé\j

Lm._—_-___l-l—“__-_l--_

FORM GW-1  (Rev 5/8/39 - wah)




GROUNDWATER SAMPLING FIELD DATA. SHEET
OWN AnNo

"BR
CALDWELL

WELL ID: M-\ A4

1. PROJECT INFORMATION
Project Number: [2‘0’;‘" [ ~  Task Number: Date: (2'\ o Time: @ 3/"

Client: B —:)- S (] Personnel: (' £y £ f\\ N oS e
Project Location: /"‘b ly LS— Weather: (=l vuv -~ » Zoolg

2. WELL DATA
Casing Diameter: ’3\ inches Type: fﬂ,PVC 0 Stainiess O Galv. Steel Q Tefion® T Other: -
Screen Diameter:____ ~ __inches Type: (Z‘\‘PVC Q Stainless O Galv. Steel Q Teflon® O Other:
Total Depth of Well{ 2 5 -1 feet From: C’i‘ Top of Well Casing (TOC) O Top of Protective Casing O Other: -
Depth to Static Water: }‘Q\ feet From. @\ Top of Well Casing (TOC) T Top of protec?&?Casing Q Other:
Depth to Product:.__ ———" feet From: O Top of Well Casing (TOC) Q Top of Protective Casing Q Other, -
Length of Water Column: (_\' : 3 } feet Well Volume: gal Screened interval (from GS): ]

Note: 2-inch well = 0.167 gal/ft 4-inch well = 0.667 gaim
3. PURGE DATA R

A Bailer, Size: f O Bladder Pump O 2" Submersible Pump O 4" Submersibie Pump
O Centrifugal Pump O Peristaltic Pump O Inertial Lift Pump Q Other:

O Stainless @PVC O Teflon® O Other:

Purge Method: )
Eqguipment Model(s

m———
Materials: Pump/B.a_ﬂeﬁ'

0 Dedicated Q Prepared Off-Site [ Field Cleaned q&fisposable NS /“ (9/ J )’Q
S P O Polyethy! Q Polypropylene  Q Tefion® O Other: /
ials: b yethylene ypropy efio er______
Materials: Qopp/Tubing o [\ i ted O Prepared Of-Site O Field Cleaned GDisposable 2.
Was well purged dry? O Yes C,‘ No Pumping Rate: gal/min 3
. Cum. Gallons Spec. Dissolved . Other:
Time T Eh
) Removed pH emp Cond. Oxygen Turbidity Comments
o ) e - <i_ 1A 4 ,f‘} . 747 ’7‘),{ “.)..’ — J .
/ 7 3) £ 2 ‘va/‘ = F G Lf}; ST | S AS 7 D - 242 Oz\\)
P! ; ) - i oy . F 4o
/237 e o bt I gy e (G- - - 21, A
A v
\ . - - Ny ] J b 4
‘}(5’ /‘77 > ¥ LD }7\_)/L 1)—.1 i ’73.. - (;:u'J L‘jb )— - OLe—
3
4. SAMPLING DATA Geochernical Analyses
Method(s): m Bailer, Size: l Q1 Bladder Pump 0O 2" Submersible Pump 1O 4" Submersible Purmnp \‘,‘
€ © O Peristattic Pump O Inertial Lift Pump O Other: : Ferrous lron: _ |} mg/L
— B
. A 0 Stainless @'PVC A Teflon® O Other: : “
Is: P /Byil : ) }
Materials: Pump Ur 0 Dedicated O Prepared Of-Site G Field Cleaned @ Disposable . bo v mgrt
o . o~ N (A Polyethylene U Polypropytene O Teflon® O Other; —
Materials: Tmeg/RPPe O Dedicated O Prepared Of-Site O Field Cleaned ;YDisposable Nitrate: mg/L
- : —
Depth to Water at Time of Sampling: Field Filtered? QO Yes # No Sulfate:
Ml /2D B R molt
Sample |0 7 d oY Sample Time: # of Containers: :

—_ N
e ity f
Duplicate Sample Collected? O Yes @\ No ID: Alkalinity: —/—-— mg/t.

5. COMMENTS

Note: include comments such as well condition, odor, presence of NAPL. or other ilems not on the field data sheet T T

g
v

FORM GW-1  (Rev 5/8/99 - wah) Signalure




GROUNDWATER SAMPLING FIELD DATA SHEET

WELL 1D:_pM\~ -l -

1.PROJECT lNFORMATlON v ‘
Project Number: f [N ‘"f E }’“ Task Number: {5’ Date: /‘7‘ ) ’] "2 Time: [ ) 'I/r}j
Client: NS /e Personnel. [0 £ (/v n ~
Project Location: [-M,D il ‘;a Weather._ =l2cr, Cu L_‘J-

2. WELL DATA

Casing Diameter: inches Type: EII‘ PVC O Staintess O Galv. Steel 3 Teflon® O Other:

i

Screen Diameter: inches Type: Ql PVC Q Stainless O Galv. Steel QO Teflon® O Other;

Total Depth of Well: f’f} f - S feet From: O, Top of Well Casing (TOC) Q@ Top of Protective Casing O Other:
~ - B
Depth to Static Water:) rfy:i ‘;’ { feet From: _d‘ Top of Well Casing (TOC) U Top of Protective Casing O Other:

Depth to Product: — feet From: O Top of Well Casing (TOC) O Top of Protective Casing O Other:

_—.——_————_———__—-——_———-————-—-—-—————-——--—_‘

WA 3oy
Length of Water Column: [ B0 reet Well Volume:_~ "~ gal Screened interval (from GS):

Note: 2-inch well = D.167 gaift 4-inch well = 0. 667 gaint

3. PURGE DATA 1

/
ﬂ Bailer, Size: O Bladder Pump Q 2" Submersible Pump 1 4" Submersible Pump
0 Centrifugal Pump a Pen/s\alhc Pump 0O Inertial Lit Pump O Other:

Q Stainless G/?SVC Q Teflon® O Other:
O Dedicated Q Prepared Off-Site (1 Field Cleaned DfDisposab'e 1.

Purge Method: N
Equipment Model(s)

e G0 2

—
Materials: Pump/Bail r

-

s

-1/

. ) . QO Polyethylene Q Polypropylene (O Teflon® (0 Other:

: i | :
Materials REBEITUb "3 Q Dedicated Q Prepared Off-Site U Field Cleaned @ Disposable 2.
Was well purged dry? O Yes O No

Pumping Rate: gal/min

Cum. Gallons Spec. Dissolved Other:

Time Removed pH Temp Cond. Eh Oxygen Turbidity Comments

SRR | b | AP -
;753 fol 151 é‘ﬁjrﬁ e e ({«J(’;

/@f}"? 1‘)6-’ NEDS! /7*7'} ts’64 |~&5.5 é/}

tewm L.y B s TR/ AP TN PRy :
1,1‘7‘} (1 5 2 7,,}/. /7 f—{ /(f::;.)« fj‘j 5] 5& 3

e
o

4. SAMPUNG DATA Ol Geochemical Analyses

o Bailer, Size: ! O Bladder Pump 0 2" Submersible Pump (4" Submersible Pumn -y
Method(s): — ’ i P

ooy
O Peristaltic Pump O Inential Lift Pump 1 Other: ‘ Ferrous lron: __} mg/L
_ \e : -
. a.¢ O Stainless @ PVC U Teflon® Q Other: : l.lf‘ )
rials: Pump/Baile ) ) ‘ . -
Mate P d O Dedicated O Prepared Off-Site O Field Cleaned QO Disposable DO: . __mg/L

. . - @ Polyethylene O Polypropylene 0O Teflon® Q Other: ;
Materials Tmeg/F‘\Q;L U Dedicated Q Prepared Of-Site  Q Field Cleaned (@ Disposable : Nitrate: — _mg/L

—

Depth to Water at Time of Sampling: Field Fitered? O Yes O No :
A E PE — _ Sulfate: mg/L
Sample 10:_f 4 A/ [-‘w Sample Time: /‘/ - # of Containers; 7 : -

o p
Duplicate Sample Collected? 1O Yes i No 1D - Alkalinity: - © 77 mait

Note Tnchide comments such as weil condiion, odor. presence of NAPL o other items nof on the field data sheel T T T T e -

5. COMMENTS

Vi ‘ }/-‘ —

FORM GW-1  (Rev B/R/S9 - win)

Signature

e I I T A N T T N T T T



GROUNDWATER SAMPLING FIELLD DATA SHEET

BROWN anp

CALDWELL

WELL ID: Miy~13

1. PROJECT INFORMATION _ |
Project Number: /Z\Cf( ; .L Task Number._ 2! 2 Date: /:L —; T oV Time:_J, )‘/ J
Client: PT g g A Personnel__}J f'-"’\)\’\} O™

P
Project Location: tf"‘“ 1ol Weather_‘='= &) 2

7. WELL DATA _

A y
Casing Diameter: o inches Type: @PVC O Stainless Q Galv. Steel O Teflon® O Other;
S S

e . R
Screen Diameter: inches Type: @ PVC 0 Stainless (I Galv. Steel O Teflon® O Other:

O i Y . -
Total Depth of Well: {9 / i feet From: @ Top of Well Casing (TOC) T Top of Protective Casing G Other:

d

Depth to Static Wateru 1 ()‘ y feet From: @ Top of Well Casing (TOC) O Top of Protective Casing 1 Other:

¥
Length of Water Column:_{ g " feet Well Volume:_/ "< ga Screened Interval (from GS):
Note: 2-inch well = 0.167 gaim

4-inch well = 0.667 gain

3. PURGE DATA .

Method: ﬁ Bailer, Size: t O Bladder Pump 0O 2" Submersible Pump 4" Submersible Pump
Purge Method O Centrifugal Pump O Peristaltic Pump G Itnertial Lit Pump QO Other:

(P Equipment Model(s)
e Bajer O Stainless g'evC 4 Teflon® O Other. . .
Materials: Pump/Balleh o o jicated O Prepared Of-Site O Field Cleaned _ W\ Disposable v N Al 7o Y,

o ler B mrad ; Q Polyethylene O Polypropylene 0O Teflon® O Other; .
rials: F@ ubin e
Materials fI'v 9 Q Dedicated (Q Prepared Off-Site (1 Field Cleaned lﬁ Disposable 2.

Was well purged dry? O Yes O No Pumping Rate: gal/min

Time Cumn. Gallons oH Temp Spec. Dissolved Other:

Removed Cond. Eh Oxygen Turbidity Comments

T IR T A I R N R T (J«ﬂ} Cistd\]
N 7 oioab [T Y 913 .’7"/~5/ [
09 3ol sl e 4694 [

Jla

o~

e

A,

| [ —
I Depth to Product: feet From: Q Top of Well Casing (TOC)  Top of Protective Casing O Other.

4, SAM PLING DATA

Geochemical Analyses

Method(s): D Bailer, Size: " (1 Bladder Pump 0 2" Submersible Pump (1 4" Submersible Pump H —
’ D Peristattic Pump O Inertial Lift Pump O Other: : Ferrous lron: mg/L
\ . i
: 1oi O Stainless QIPVC 0O Teflon® Q Other:
terials: Pump/Bailgt ) v : . —~
Mate P a,\\ U Dedicated O Prepared Off-Site U Field Cleaned  QiDisposable . boO _ ___mg/t
. . ¢ @ Polyethylene O Polypropylene U Teflon® O Other, —
Materials: Tmeg/Rb‘Q‘e} 0 Dedicated O Prepared Off-Site 1 Field Cleaned L\_l Disposable : Nitrate: mg/L
Depth to Water at Time of Sampling: Field Filtered? QO Yes O No _ ) .
/ N ] ~/: 1y Sulfate: mg/L
Sample 1D: / /H/‘) / Sample Time /’z N # of Containers:
. . —
. . F Il i AP :
Duplicate Sample Collected? S ves 0 No D f/*JﬁQ(,' - “-”T { Alkalinity. ___— mgit

5. COMMENTS

Note Include comments such as well condiion, odor, presence of NAPL or other items not on the feld data sheet  ~ ~ 7T 7T T e

oY

FORM GW-1  (Rev 5899 - wah)

S»gﬂaiuro

e O B SR BN M
\
l
i
|
l
|
|
|
:
|
i
\







APPENDIX B

Laboratory Analytical Report

PAWPABISERWI2832\073r.doc
"Use or disclosure of data contained on this sheet is subject to the restriction specified at the beginning of this document.”




HOUSTON LABORATQORY
8880 INTERCHANGE DRIVE

HOUSTON, TEXAS 77054
(713) 660-0901

Brown & Caldwell

00120263
Report To: ‘ Project Name: BJ Service, Hobbs, NM

Brown & Caldwell : Site: Hobbs, NM
Rick Rexroad \ Site Address:
1415 Louisiana |

. |

te 2 ‘
Suite 2500 | PO Number:
Houston ‘ —
X ‘ State: New Mexico
77002- / State Cert. No.:

ph: (713) 759-0999 fax: (713) 308-3886

Date Reported:

This Report Contains A Total Of 23 Pages

Excluding This Page
And

Chain Of Custody

12/22/00

Date




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON, TEXAS 77054
{713) 660-0901

Case Narrative for:

Brown & Caldwell

Certificate of Analysis Number:

00120263
Report To: Project Name: BJ SerVIce Hobbs, NM

Brown & Caldwell Site: Hobbs, NM
Rick Rexroad Site Address:
1415 Louisiana
Suite 2500

H! PO Number:
Houston e
TX State: New Mexico
77002- State Cert. No.: |
ph: (713) 759-0999 fax: (71 3) 308-3886 Date ReEorted: 12/22/00

Diesel Range Organic was request on your sample 1D "Field Blank" (spl id: 00120263-10), however, no containers were received to perform
the analysis. Rick Rexroad was notified, via phone conversation, on December 8, 2000.

Your sample 1D “MW-4" (SPL ID: 00120263-02) was randomly selected for use in SPL's quality control program for the Gasoline Range
Organics analysis by SW846 Method 8015B. The Matrix Spike (MS) recovery was outside of the advisable quality control limits (Batch ID:
R26475) due to matrix interference. A Laboratory Control Sample (LCS) was analyzed as a quality control check for the analytical batch and
all recoveries were within acceptable limits.

The reported results are only representative of the samples submitted for testing.Any data flags or quality control exceptions associated with
this report will be footnoted in the analytical result page(s) or the quality control summary page(s).

Please do not hesitate to contact us if you have any questions or comments pertaining to this data report. Please reference the above
Certificate of Analysis Number.

This report shall not be reproduced except in full, without the written approval of the laboratory. The reported results are only representative
of the samples submitted for testing.

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

e Ll ,_ f, - S e

Jest, Sonia Date
Senior Project Manager




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON, TEXAS 77054
{713} 660-0901

Brown & Caldwell

“Certificate of Analysis Number: T
| 00120263

ReportTo. Brown & Caldwell Project Name: BJ Service, Hobbs, NM
B Rick Rexroad
1415 Louisiana
Suite 2500
Houston
TX PO Number:
77002-
ph; (713) 759-0999 fax: (713) 308-3886

Site: Hobbs, NM
Site Address.

Y N EE IS N B =

State: New Mexico

State Cert, No.:

Fax To: Brown & Caldwell

Date Reported:
‘ Rick Rexroad fax : (713) 308-3886 |

"~ JLabsample D' Matrix
10012026301

Glient Sample o

12/7/00 T, 12/8/00 10:00:00 AM 083880 M

p—
|

| DateCollected |  DateReceived cocib  [HOLD]
- i it

wa W"M'ﬁﬁﬁiigMMWJjf:ﬁmig_ij@@WM@mei@@ﬂfi6

; , ,‘QQ’EOE@E_JVX?E“M e | 12/8/00 10:00:00 AM 083880 [
‘‘‘‘ 100120263-04  Water [ 12/7/00 | 12/8/00 10:00:00 AM | 083880 M
7 oov0263:05 fWaler  — raiod ' f2/@i00 10:0000AM | 083880 | I

S 00120263-06  Water {f o tefro o 12/8/0010:0000 AM | 083880 | 7]

"] M o . 10012026307 Water . 1200 | 12800 10:00:00 AM | 083880 rl

12/8/00 10
12/8/00 10:00°00 AM |

'00120263-08  IWater
| Duplicate j00120263-09  Water

083880 | [~

1
e - s o [ i
Field Blank [00120263-10  |water AALM_‘ 12/7/00 ' 12/8/00 10:00:00 AM | 083880 I

, oy o 12/22/00

est, Sonia Date
Senior Project Manager

Joel Grice
Laboratory Director

Ted Yen

Quality Assuance Officer

PG T2 9% AL




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON, TEXAS 77054
{713) 660-0901

Ciient Sampie ID

MW-3 Collected: 12/7/00 SPL Sample ID:  00120263-01

Site: Hobbs, NM

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
DIESEL RANGE ORGANICS _ _  MCL _ Swso158 UnitsmglL
Diesel Range Organics ND 0.25 1 12115002140 AM 509463
"éJrTrTF?L’ntaco"sZF\e ) o 712 % 184120 1 12/15/00 21 40 A AM 509463

'GAsbLlNE RANGE ORGANICS -  mcL
Gasoline Range Organics NS R 1271 9/001'6 5 DR 511555
TSurr 14-Difuorobenzene 950 % 74121 1 7 12/190019.05 DR 511555
“Surr dBromolinorobenzene 757 % 55-150 T T T 12/19/00 19: 6'5'73'7? ' 511555

PURGEABLE . AROMATICS - MCL SW8021B ~ Units: ugiL
Benzene BN 1 1T 1219001951 DR 511512
Ethylbenzene  ND T T 12119001951 DR 511512
Toluene T I ) T T A2M9/001951 DR 511512
Xylenes Total N 1 1 1219001951 D R 511512
'ﬂigjl’f 1&6%0‘(@8(}&8”6 T o 104 V 6}0 77' 13:/' T "‘7’"”“‘"'7’7 1;;/16/\06719 SjibiR o 5]:]7;5;12
“surr 4-Bromofluorobenzene 884 % 48-156 T 12119001951 DR 511512
Qualifiers: ND/ - Mot Delected at the Reporting Limt >MCL - Result Over Maxirmum Comtamination LimitiACL)
B - Anatyte delected 10 the assoaciated Method Blank 0 - Surragate Recovery Unreportable due to Dilution
- Surrogate Recovery Outside Advisable QC Limits M- Matrix Interference

J - Estimated value between MDL and POL

120700 1142 03 AR




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON, TEXAS 77054
(743) 660-0901

Client Sample ID MW-4 Coliected: 12/7/00 SPL Sample ID:  00120263-02

Site: Hobbs, NM

Analyses/Method Result Rep Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #

DIESELRANGEORGANICS S MCL swsmsa Unlts T

0.53 0.22 1 12/15/00 23:37 AM 509466

855 % 18120 1 ’ 1211 /0023 37 AM
GAS,OLWé RANGE _O_RGAw,Cs; e MCL  Sw80i58 Unitsmgll
Ga%oime R’mge Organlcs 0.16 0.1 B 17 . 12/19/00 20:01 D_R 511556
Surr: 1,4-Diffuorobenzene 873 % 74121 - 1 12/19/00 20-01 D_R 511556
Surr: AEomo(morSt'wnzene - B70 % 55 mo 1 12/19/00 2001 DR 511556

PURGEABLE 7 AROMATICS “Units: ug/L
Benzene - 12/19/0020:16 DR 511513
Ethyberzene i 4 411900020016 DR 511513
Toluene ) I N S T T 2190020018 DR 511513
Xylenes Total T TWn T T 1 12190020018 DR 511513
Surr: 11’1-[5}]ualober\zeﬂe T T e % T72137 T Ty 1é/19/66£0 16 D R o 511513
7 Surrﬂ;lﬁBromofluordbenzene T 919 % 48-156 o T T T 1?/1@/00 270715 Diia~ T ?1151:’3
Qualifiers: ND/U - Not Detected at the Reporting Lmnt >MCL - Result Over Maximum Contamination Limit(MCL)
B - Analyte detected in the associated Method Blank D - Surrogate Recovery Linieportable due to Dilution
- Surrogate Recovery Outside Advisable QC Limits T - Matrix Interterence

J - Estimated value between MDL and PGL

2 a0



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON, TEXAS 77054
(713) 660-0901

i Client Sample ID MW-5 Collected: 12/7/00 SPL Sample ID:  00120263-03
|
Site: Hobbs, NM
Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
| DIESEL RANGE ORGANICS  SWB01SB_  UnitsimglL
i D|qu,| Range Organics 1 12/16/00 0:16  AM 500467
~ Surn- Peniaco?nne B T 12/16/00 0:16 AM 509467
Pr ep M hod B 7 E[e;lj-
|sW3s108 12/10/200076722 -
GASCi)LilNiEiﬁt_\N_GLEQBGANICS - B 73W801SB UEES mg/L ff_"" o
Gasohne Range Orga ics - 717 - 12/20/(20 21:04 D_| R 513629
Surr 14 lﬂuorobenzene 80.0 % 74- 121 L L 1 - 12/20/00 21. 04 D R 3629
- §GFETBromof|uo?bMruem 760 % 55- 130 12/20/00 21:04 D_R 513629
HEADSPACE GAS ANALYSIS , RSK147  Unitsmgll
Ethane ND 1 0.0025 1 T 12721700 9:55 A A 514224
Ethylene o ND 0.0032 1 T 212100955 A_A 514224
Mema'neif ) ND 0.0012 12/2 /00 9:55 A A o 574227
NITROGEN, NITRATE V(AS N) - _* -
Nvtrogen N|trdle (As N) 32 500645
PURG{AQLE AROMATICS - MCL  sws021B8 L_J_glrtis ug/Lﬁ;; -
Benzene ND 1 ] 1 T12/20/00 21: 43 DR 513475
Ethylbenzene ' ND ] 1 12/20/00 21 513475
Toluene ND 1 ) 1 12/20/00 21 513475
Xylenes Total ND o 1 12/20/00 21.43 D R 513475
Surr: 1.4-Difluorobenzene 103 % 72-137 1 12/20/00 21:43 D_R 513475
Surr 4 Bromoﬂuorobemene - 1 1@/70/00 ?1 43 D R o

SULFATE

Sulfate

MD/U - Mot Detected at the Reporting Limit
8-
" - Sunogate Recovery Outside Advisable QC Linnits

J - Estimatad Value between MDL and PQL

Qualifiers:

Analyte detected in the associated Method Blank

A T N T T N T T e N N e T T

513475

Umts mg/L B
12/08/00 11 52 KM

>MCL - Result Over Maximum Contamination Limt(MCL)
D - Surrogate Recovery Unraportable due to Dilution
M- Matnx Interference

[N

12



e HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
{713) 660-0901
Client Sample ID MW-7 Coliected: 12/7/00 SPL Sample ID:  00120263-04
Site: Hobbs, NM
Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
| DIESEL RANGE ORGANICS WL swe0isB UmitsimglL
i Diesel Range Organlcs NDW 77{)_.29 S - 12/17/0075 11 AM 509470
‘ ~Surr n-Pentacosane 589 % 18-120 1 12/17/00 511 AM 500470
PrepDate
; 12/10/2000 16 2’7
‘ pE——— p— o —_ T S —— S
GASOL!NE RANE@QRGAN)CS ) - mMcL SWB80158 o Umts mg/L -
Gasohne Range Organics ND 0.1 o j_ ~ 12/19/00 20:04 D R 511557
"~ Surr: 4- Diftuorobenzene 92.7 Y% 74121 1 12/18/00 20:04 D R 511557
Tsurr 4 Bra%of{uorobor\zene 74.3 %  55-150

12/19/00 20:04 D R 511557

PURGEABLE AROMATlCS

Benzene I NTs R 12/19/00 20:42 D_ﬁ 511514
Ethyl?;n;eﬁé T I S 12/19/00 20:42 DR 511514
‘ Toluene N 12/19/&7207?0"&7 C 511514
f Xylenesfotal ~ ND 1 o R 511514
“Surr: 14-Difluorobenzene 103 % 72-137 12/19/00 20142 D R 511514
 Suir 4Bromofluorobenzene 876 % 48-156  12/19/0020:42 DR 511514
|
i
“ Qualifiers: MB/U - Mot Detectzd at the Reporting Lirmit >MCL - Result Over Maxirmurm Contamination Lirmit{MCL)
B - Analyte retected in the associated Method Blank D - Surragate Recovery Unreportable due to Dilution
- Surrouste Recovery Outside Advisable QC Limits MI - Matnx Interference
J - Estimated Value hetween MDL and POL
VD200 1Y 2305 AN




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON, TEXAS 77054
{713) 660-0901

Client Sample ID MW-10 Collected: 12/7/00

SPL Sample ID:  00120263-05

Site: Hobbs, NM

i m DIESEL RANGE ORGANICS _ T mec

Analyses/Method Result Rep. Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
*‘“'“":Wﬂ M B sWEtﬁé’Ef;_qimti mgll
: Dleset Range Orgamc% 1.5 0z 12/19/00 8:41 AM 5 512445
i SurrA n-Pentacosane 100 % 18-120 ) wj 7/19/0078 4‘1 B AM 512445
| e eod Py i
17/10/2000 16 227 )
GASOLINE RANGE ORGANICS __ _MCL _ SWs015B  Units:mglL_ ’fff o
Gasoline Ranqe Orgdnlcs 0.15 0.1 o 12/19/00 21:00 D_
: Surr: 1.4- Diftvorobenzene 105 % T74-121 o 1 ) "7712/19/0(?727199707”
1 Surr: &Bromofluorobenzene 960 % 55150 1 12/19/00 21:00 D_R
‘ VHEAD§7PA§E_§ALS*AN7ALYSIS - ] ~ Units: ?ng/l_ o
Ethane ND 0.0025 1 T 12/21/00 10:55 A_A 514433
Ethy|ene A N 5 0.0032 1 77172/21/00 10: 55 A A 514433
7T T o047 00024 12/21/00 11 514226
N[TRQGEFWEA'TE (AS N Unlt5£g/E -
1 12/08/00 11:52 KM 500648

Nitrogen, N:tmte (As N)

VPURGEABLE AROMATICS

Benzene
Ethylbenvene

SW8021B

Toluene

Xylenes Tonl
1,4-Difluorot senzene

burr 4 Bromoﬂuov obenzene

; SULFATE o Units: mg/t
‘ Il 7S}|_Ifa!e _ o ]2/08/(1(),&5,2,,,,,,5“_/1‘__,,,. WE)iO;O?_O?
\Il
|
|
“ Qualifiers: NIV - Not Detected at the Reporling Limit >MCL - Result Over Maxirnum Contamination Limit{MCL)
B - Analyte detected in the associated Method Blank D - Sunogate Recovery Unreportable due to Dilution
* - Surrgyate Recevery Outsitde Advisable QC Limits MI - Matrnx Interference
J - Estimated Value between MDL and FQL
t 10N AT ALY

ts: ug/L
12/19/0021:07 DR 511515
12190002107 DR 511515
12/19/0021:07 D R 511515
12/19/00 24:07 D_R 511515

12/19/00 21 07 D R




| / / HOUSTON LABORATORY
3 ) 7 p 4 8880 INTERCHANGE DRIVE
{ . - > e HOUSTON, TEXAS 77054
| s - el (712) 660-0901
|
Client Sampie ID MW-11A Collected: 12/7/00 SPL Sample |1D: 00120263-06
Site: Hobbs, NM
Analyses/Method Result Rep Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
DIESEL RANGE ORGANICS _wmcL SWB015B _ Unitsimgll
Dlesel Range Orgamcs 0.3 0.25 o ~ 71 12/17/00 6:28 AM 509472
~ sum: rrn-Pentacosane 782 % 18120 1 i 12/17/00 628 AM 509472
| Prea Method ~ Prep Date
: ~12/10/2000 16 22
| GASOLINE RANGE ORGANICS _ sws01sB_ __ Unisimgl
| Gasolme Range Organics o 1 o 12/19/00 21:03 D R 511564
" Surr: 1,4-Diflucrobenzene 106 % 74-121 R 12/19/00 21:03 D_R 511564

Surr: 4- Bromofluorobenzene 84.7 % 55150

1 12/19/00 21 03 D_R

RSK147

511564

E pEE M M S e e
T
|m
]>
O
m
"U
>
O
Imi
O
>
U)
)>
Z
>
Nk
i
9
1
=
O
-

Ysis .~ . . Uj‘tim‘él”:fﬁ o
Ethane ND 0.0025 1 12/21/00 11:56 A_A 514227
Ethylene ND 0.0032 ) 1 122100 1156 A_A 514227
j Methane 0.0096 00012 1 12/21/00 1156 A_A 514227
| = - - - _ - . - R i ——— E———— S
| NITROGEN, NITRATE ( (As N T TwmeL e300 unitsmgl
‘ Nitrogen Nitrate (As N) 1 12/08/00 11:52 KM 500649
PURGEABLE AROMATICS SW8021B Units: uglt o
| Benzene R 12/19/00 21:33 D_R 511516
} Elhylbenzene 1 12/19/00 21:33 D_R 511516
Toluene R T12/19/00 21:33 _R 511518
Xylenes Total 1 12/19/00 21:33 D_R " 511518
Surr: 1,4-Difluorobenzene M3 % 72137 - 1 TI2/19/0021.33 D R T 511518
~ Surr 4-Bromofluorobenzene Tg53 % 4e- 1_)6 1 12/w9/oo 21:33 O_R 511516

| SULFATE 7 T weL  E3w0 o
{ n Sulfate 260 5 - 12/08/00 11 Jz KM 500710

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL )

B - Analyte detected in the associated Method Blank
‘- Surrogate Recovery Outside Adwvisable QC Limits
J - Estimated Value between MDL and POL

D - Swrrogate Recovery Unreportatle due to Dilution
M1 - Matrnix Interference

LTI 07 A




HOUSTON LABORATORY
BBBO INTERCHANGE DRIVE

HOUSTON, TEXAS 77054
(713) 660-0901

Client Sample ID MW-12 Collected: 12/7/00 SPL Sample ID:  00120263-07

Site: Hobbs, NM

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
DIESEL RANGE ORGANICS T mcL sweoisB Umisimgit
Diesel Range Organics ND 0.25 i 1 L 12/17/00 7.06 AM 500473
—s"h?T{Er%zans*ane T 882 % 184120 1 12/17/007:06 AM 509473
P;@/\;ﬂtl}@i—* o TPrep tmtla|3|

GVASOUNE RA_NGE ORGANICS j W__swgqqsa o ltanis_rpfgﬂ_w -
Gasoline Range Orgamcs ND L - 1»7 L 12/19/00 21:05 D_R - 77511567
Surr: 1,4-Difluorobenzene 927 % 74-121 S T12/19/00 21:05 D R 511567

" Surr 4 B(omofluorobenzéné 863 % 55150 1 12/19/00 21:05 O_R 511567

B 77777 mMcL RSK147 ,7:_ Units: maiL_

ND 0.0025 I 12121100 12:11 A_A 514233

Ethylene ND 00032 1 1202100 1211 A_A 514233
Methane - T ND 0.0012 1 12121/00 1211 A_A 514233

N, NITRATE (AS N wmeL “”E3700ﬁ ,_ggg mg/L -
Nitrogen, Nitrate (As N) ND ] 12/O§/QQJ1 52 KM 500850

PURGEABLEA&SMANCS - mcL SWBOij}}ﬁ, ~ Units: ugllzﬁﬂm -
Benzene 27 1 1 12/19/00 21: 59 D_R 511517
Ethylbenzene T 29 T T T 1T T 42190002159 DR 511517
Toluere o ND A T 1 1290 21 5’3*0? S 511517
Xiléf\és Total T N - T T T T T T 219000 21159 D_ R 511517

Surr. 1.4-Difluorobenzene 109 % 72-137 T T 1201900 21 597[7R7W"“ "511517
Surr 4 Bromofluofobenzcne o 973767%4451»;6 Ty T 12/?5/706 21:59 D_ R mmg11517

SQLEAIE L =300 gt
Sultate 260 5 1?/08/00 11 52 KM 300711
Qualifiers: ND/U - Not Detected 2t the Reporting Limit >MCL - Result Over Maxirmum Contamination Linut(MCL)

B - Anulyie dotected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilubion
* - Surrogate Recovery Outside Advisable QC Limits M- Malrix interference

b - Estimated Value between MDL and PQL

VID N0 A2 0 AR




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON, TEXAS 77054
{713) 660-0801

Client Sample ID MW-13

Coliected:

12/7/00 SPL Sample ID:  00120263-08

Site: Hobbs, NM

Analyses/Method Result Rep.Limit
DIESEL RANGE ORGAMICS _ ___ _ mcL
Duﬁel | Range Organlcs 0.43 7 0.24
Surr n- P'emacc;sane . 55.1 7“70 18 120

Dil. Factor QUAL Date Analyzed Analyst Seq. #
 sweois8  Unitsmgll
4 12/17/00 745 AM 509474
1 12/17/00 '45 AM 509474

GASOLINE RANGE ORGANICS SW801SB Umts mg/L
Gasoline Range Organics 1 © 12M19/002202 D R 511568
Sur 1.4 Diflvorobenzene 917 % 741214 ©12/19/0022:02 D R 511588
~ Sur s Brom?nFmEéerne T B0 % 55 150 A 2/19/00 22:02 DWF?A’"” "T511568
PURGEABLE AROMATICS SW8021B Units: wgl
l] Benzene 1 1211900 22; 24‘—D’R7 511518
Ethylbenzene 1 12719002224 DR 511518
Towene T -4 12119002224 DR 511518
Xylenes Total T © T 12/19/00 22:24 D_R 511518
ll " Surr 1.4-Difluorobenzene T 102 % 72-137 T T1z19/00 2224 76”R " 511518
~ Sur: 4Bromofluorobenzene | 880 % 484156 1 1219002224 DR 511518
|
|l Qualifiers: ND/J - Mot Detected at the Reporting Litrit >MCL - Resutt Over Maximum Contamination Lint(MCL)
B - Analyte detected in the nssociated Melhod Blank D - Surrogate Recovery Unreportable due to Dilution
- Surroyate Recovery Qutside Advisable QC Limits M1 - Matnx interference
J - Estimated Value between MDL and QL
“ 12000 01 319 A




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON, TEXAS 77054
(713} 660-0901

Client Sample ID Duplicate Collected: 12/7/00 SPL Sampie I1D: 00120263-09
Site: Hobbs, NM
Analyses/Me(hod Resuit Rep Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
DIESEL RANGE ORGANICS SW0158  Unitsimgll
Diesel Range Organics T ) 12/17/00 8:24 AM 509475
" Surr. n-Pentacosane 1 12/17/00 8:24 AM 500475
Prep Method —-Pleébé"tiei B
. waZLﬂOB ) 12/10/2000 16 22
| [ - i — —
I - L = TSI L ST S T
GASQL'NEBANEEAORGAN'CS Units: mg/L R
Gasoline Range Organlcs 1 12/19/00 22:05 D_R 511569
" Surr: 1.4-Difliorobenzene 1 1211900 2205 D_R 511569
~ Surr: 4-Bromofluorobenzene 1 1219/0022:05 DR 511560
PURGEABLE AROMATICS 0218 Unitsiugit
Benzene B 777#,1 o 12/19/00 22:50 D_ R 511519
Ethylbenzene R 77777”17 ) 7712/19/00 22 50 D R 51 1519
! Toluene 1_ e 12/19/00 22:50 D_ R 511519
Xylenes T tal _ o j . B 12/19/00 22:50 D T 511519
\ Surr: 1, a- leluorobenzene 951 % 72137 B 1 12/19/00 22:50 D R 511519
~ Surr: 4-Bromofiuorobenzene 877 Y% 48156 1 12/19/002250 DR 511519
i
I! Qualifiers: MDY - Mot Detected at the Reporting Limit >MCL - Result Over Maximum (‘untrnnmrxlmn Lmn[ (FMCL)
B - Analvte detected in the associated Method Blank D - Surrogate Recovery Umeportable due to Dilution
- Surrogate Recovery Outside Advisable QC Limits M- Matrix Interference
J - Estinated Value between MDL and PQL
TUATEMN N A2 0% AL




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON, TEXAS 77054

{713) 660-0901

Client Sample ID Field Blank Collected: 12/7/00 SPL Sample iD:  00120263-10
Site:  Hobbs, NM
Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #

(msohne Range Orgamcs
Surr 1.4-Difluorobenzene

romoﬂuorobenzene

PURGEABLE AROMATICS o

Benzene

Ethbenzene

Toluene

ND 01

970 % 74121

% 55 750

swamsa

1 1219/0023.01 O R
1 T12/19/00 23:01 D R

12/\9/00 23 01 D_R

Xylenes Total

Qualifiers: MNO/U - Mot Detected at the Reporting Limit

B - Analyte de

tected m the assnciated Method Blank

Surrogate Recovery Outside Advisable QC Linnts

J - Esumnatea Value be

tween MDL and PQL

SW8021B Umts ug/L

1 12/19/00 23:16 D _R 511520
1 12/190023:16 D R 511520

1T 121900 23116 B R 511520

1 T12/19/00 23:16 DR *'""_571520

E 12/19760"7376 T s11520

1 12018/00 R 511520

>MCL -
D -

P - Matny Interterence

Surtogate Recovery Unieportable due to

Result Over Maximurm Contamination Limit(MCL}

Dilution

[P U R B Y]
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7

HOUSTON LLABORATORY
8380 INTERCHANGE DRIVE

HOUSTON, TEXAS 77054
(713) 660-0901

Quality Control Report

Brown & Caldwell
BJ Service, Hobbs, NM

Analysis: Diesel Range Organics WorkOrder: 00120263
Method: SWa80158 Lab Batch ID: 9118a
Method Blank Samples in Analytical Batch:
RuniD: FP_V_0012158-509402  Units:  mg/L Lab Sample ID Client Sampie (D
Analysis Date: 12/15/2000 19:05 Analyst:  AM 00120263-018 MW-3
Preparation Date:  12/10/2000 16.22 Prep By: KL  Method SW35108 00120263-028 MW-4
00120263-038 MW-5
{ - Analyte - | Result |Rep Limit 00120263-048 MW7
— 00120263-058 MW-10
iesel Range Organics | ND 0 20!
[- Sur n-Pentacosane T T Gaa 1miz0 00120263-06B MW-11A
00120263-078 MW-12
00120263-088 MW-13
00120263-098 Duplicate

Laboratory Control Sample (LCS)

RunlD: HP_V_001215B-509494 Units: mg/L
Analysis Date: 12/15/2000 20:22 Analyst:  AM
Preparation Date:  12/10/2000 16:22 Prep By: Method

7 analyte | spike | Result [ Percent | Lower ! Upperwi
I Added Recovery | Limit Limut
‘Bfesel Range Organics ] 2.5] 23 ool o) 175‘

Diesel Range Organics

Qualifiers:

Analyle

Matrix Spike (MS) / Matrix Spike Duplicate (MSD)

00120263-01

HP_V_001215R-509464 Units: ma/k
12/15/2000 22:19 Analyst:  AM
12/10/2000 16:22 Prep By:

Sample Spiked:
RuniD:
Analysis Date:

Preparation Date: Method

C MS Result |

CSample  MS 1 [ M5% | MSD | MSD Result = MSD %
| Result | Spike | | Recovery | Spike i Recovery
Added l | Added | .
I [ , N I,
‘ ND| 125 15| 109t 1 25| 1.3l 925
ND/U - Not Detected at the Reuértmg Limnit T Mi - Matrix Interference
B - Analyte detected in the associated Method Blank DO - Recovery Unreportable due to Dilution

J - Estimated value between MUOL and PQL - Recovery Outside Advisable QC Limits

The percent recoveries for QC samples are correct as reporled. Due to significant figures and
rounding. the reported RPD may ditter from the displayed RPD values butis correct as reported.

RPD | RPD | Low | High ]
[ Lirmnit | Limit | Limit ’

167] 39] 13 120

VTGO YA 13 Ly



Quality Control Report

Brown & Caldwell
BdJ Service, Hohbhs, NM

HOUSTON LABORATORY
8680 INTERCHANGE DRIVE

HOUSTON, TEXAS 77054
{713) 660-0301

Analysis: Headspace Gas Analysis WorkOrder: 00120263
Method: RSK147 Lab Batch ID: R26604
Method Blank Samples in Analytical Batch:
RuntD: VARC_001221A-514223 Units: mg/L Lab Sample ID Client Sample ID
Analysis Date: 12/21/2000 9:37 Analyst:  A_A 00120263-03D MW-5
00120263-05D MW-10
00120263-06D MW-11A
- - - B e R 00120263-07D MW-12
) Analyte Result ‘Rep Limit|
Ehane 0 ND__ 00025
Ethylene __l __ WO 00032
Memane  — _ T 17 nol oooi2]
Samp'e Duplicate
Original Sample: 00120263-03
RuniD: VARC_001221A-514224 Units: mg/L
Analysis Date: 12/21/2000 9:55 Analyst:  A_A
T T Rhaye T T sample | DUP T ®Reo
Resull Result Limit |
Butane | ~ND  ND| " 50
Ethane NDI‘ ND 50
Ethylene ND ND) 50
Isobutane ND' ND| 50
Methane ND, ND| 501
Propane . ND} NDI 50
Fropylene ‘ ND{ ND 50'

Qualifiers:

" ND/U - Not Detected at the Reporting Limil

B - Analyte detected in the assoc
J - Estimated value betwesn MDL and POL

iated Method Blank

MI - Matrix Interference

The percent recoveries for QC samples are correct as reported. Due to significant figures and
rounding, the teported RPD may difler from the displayed RPO values butis correct as reported

D - Recovery Unreportable due to Dilttion

* - Recovery Outside Advicable QC Linits

172020

=1

PEAZ I3



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON, TEXAS 77054
{713) 660-0901

Quality Control Report

Brown & Caldwell
BJ Service, Hobbs, NM

Analysis: Purgeable Aromatics WorkOrder: 00120263
i Method: SW8021B Lab Batch ID: R26454
Method Blank Samples in Analytical Batch:
1 RunlD: HP_R_001219A-511322  Units: ug/L Lab Sample ID Client Sample ID
! Analysis Date: 12/19/2000 10:47 Analyst: D _R 00120263-01A MW-3
I 00120263-02A MW-4
00120263-04A MW-7
-- C e - 00120263-05A MW-10
Analyte l Result ]Rep Lunud
Bt — i | 00120263-06A MW-11A
BP"EEL’L,i, e . NDL 10
Ethylbenzene . e N 10 00120263-07A MW-12
Toluene L Npl_ 10 00120263-08A MW-13
[Xylenes,Total oot . NDy 10 00120263-00A Duplicate
Surr_1,4-Dif Iuoroben/cne . R 1975704‘ 72-137] B .
Surr 4-Bromofluorobencene 869 48156l 00120263-10A Fietd Blank
ll Laboratory Control Sample (LCS)
RunlD: HP_R_001219A-511321 Units: ug/lL
Il Analysis Date: 12/19/2000 9:56 Analyst:  D_R
) T Analyte Spike | Result | Percent | Lower | Upper
' Added Recovery l Lirrit Limnit
Benzene o 54l THosl 7o 130)
) ‘F[hylhonzene ! 50 49 97| 70, 130,
| neene U [N e Rl IO B U
! Toluene L 50 18 96! 70| 130,
| Il Xylenes, Total 150 141\ 94 70l 130]
I
|
| Matrix Spike (MS) / Matrix Spike Duplicate (MSD)
Sample Spiked: 00120263-01
| RuntD: HP_R_001219A-511510 Units: ug/t
Il Analysis Date: 12/19/2000 17:43 Anatyst: D_R
|
!
T mnalye Sample  MS  MS Result || MS % | MSD | MSD Resut (Mso %W"”ﬁ\'PD’ | RPD [ Low |High
Result | Spike ‘ | Recovery ! ‘ Spike i Recovery ' Limit | Limit | Limit
Added | ‘ I Ad dhd ‘ |
Benzene S NDY 20 151 753 o, 18, S0 178
‘Elhylh(\mrrlp ND! 20! 12 52.2| 20 15: 75. 11 18. 8[
“ Toluene ND'© 20 13 6570 20 ol TR 17 65” '
Xylenes Total ND| 50 38! 633 60 ag el el
Qualifiers: © NDJ/U - Mot Detectad at the Report\hg Limit MI - Matrix interference S
B - Analyle delected in the associaled Method Blank D - Recovery Unreportable due to Dilution
J - Estimated value between MDL and PQGL * - Recovery Qutside Advisable QC Limits
The percent recoveries for QC samples are correct as reported. Due to significant figures and
n rounding, the reported RPD may difter trom the disolayved RPD values buths correct as reported VO 1) a7 4a A




8680 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
(713) 660-0901

Quality Control Report

Brown & Caldwell
BJ Service, Hobbs, NM

HOUSTON LABORATORY

Analysis: Gasoline Range Organics WorkOrder: 00120263
Method: SW80158 Lab Batch ID: R26475
Method Blank Samples in Analytical Batch:
RunlD: HP_R_001219C-511574  Units: mg/L Lab Sample 1D Client Sample |D
Analysis Date: 12/19/2000 10:04 Analyst: D R 00120263-01A MW-3
00120263-02A MW-4
00120263-04A MW-7
-— —- - e e 00120263-05A MW-10
.. _Anae _ ] Resull |Rep Limil 00120263-06A MW-11A
\Gasaline Range Organics _ . ND, 010
I__Surr_1.4-Difluorobenzene 920|__ 74121 00120263-07A MW-12
| SuraBromottuorgpenzene, 733 85-150 00120263-08A MW-13
00120263-09A Duplicate
00120263-10A Field Blank

Laboratory Control Sample (LCS)

RunlD: HP_R_001219C-511581 Units: mg/L
Analysis Date: 12/19/2000 10:02 Analyst: D_R
) - Khary”i'e“ o épiké " Result i Percent Lower . Upper
Added | Recovery | Limit | Limit
Gasoline Range Organics S 1, oel 7elTT 70l 3

RurlD: HP_R_001219C-511553 Units: mg/L
Analysis Date: 12/19/2000 18:03 Analyst: D R
T T Analyte “Sammple MS MS Result ‘ MS% | MSD - MSPDResult  MSD % [RPD|RPD!Low [High
Resuit Spike Recavery | Spike | . Recovery | Lirnit ! Limit | Limit
I Added | i Added i ‘ | ‘
. - - .- . i - | i ——
Gasoline Range Organics 0.16 0.9 360! 0.9 0.53 41 31 13.6l 36}1 36/ 160
""Qualifiers: ND/U - Not Detected at the Reporting Limit ME - Matrix Interference
B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution
4= Estimated vatue between MDL and POL ' - Recovery Outside Advisable QU Limits
The percent recoveries for QC samples are correct as reported. Due to significant figures and
rounding, the reported RPO rmay differ frorm the displayed RPD values but is correct as reported VTG 42 18 An

Matrix Spike (MS) / Matrix Spike Duplicate (MSD)

Sample Spiked: 00120263-02




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON, TEXAS 77054
(713) 660-0801

Quality Control Report

Brown & Caldwell
BJ Service, Hobbs, NM

Analysis: Purgeable Aromatics WorkOrder: 00120263
Method: SW8e218 Lab Batch ID: R26596
m Method Blank Samples in Apalytica! Batch:
RunlD: HP_R_0012200-513466  Units: ug/L Lab Sample ID Client Sample ID
Analysis Date: 12/20/2000 16:35 Analyst:  D_R 00120263-03A MW-5
- T Analyte ] Resuil |Rep Uimit
Benzewe T ND] 10
_ _NDJ 1.0
_NDL 0]
olal _ND 1.0l

_10s57' 72137

_...B8al_ 48108

_Surr 1.4-Difluorobenzene

Surr A-Bromofluorobenz

Laboratory Control Sample (L CS)

RunlD: HP_R_0DD1220D-513465 Units: ug/l
I] Analysis Date: 12/20/2000 15:43 Analyst:  D_R
| T TAnalyte [ Spike | Result [ Percent [ Lower | Upper
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Date and Time Received: 12/8/00 10:00:00 AM
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Sufficient sample volume for indicated test? ves | ] No I/l
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1.0 INTRODUCTION

Brown and Caldwell conducted field activities associated with the September 2000 quarterly

groundwater sampling event at the BJ Services Company, U.S.A. (BJ Services) facility located at

2708 West County Road in Hobbs, New Mexico on September 13, 2000. Groundwater samples

were analyzed for gasoline and diesel range total petroleum hydrocarbons (TPH-G and TPH-D) and
benzene, toluene, ethylbenzene, and total xylenes (BTEX) as specified by the New Mexico Oil
Conservation Division NMOCD) in NMOCD Permit GW-072. This report presents a description

of the groundwater sampling field activities, a summary of the analytical results, and an evaluation

of remedial technologies being applied at the facility. A groundwater potentiometric surface map, a

benzene concentration map, and a hydrocarbon distribution map are included.

The facility formerly operated an above-grade on-site fueling system. A layout of the facility is
shown in Figure 1. Subsurface impact near the former diesel fueling system was first detected by

the NMOCD during an on-site inspection on February 7, 1991. The fueling system was taken out

of operation in July 1995. The NMOCD has required a quarterly groundwater monitoring program
to assess the concentration of hydrocarbon constituents in groundwater as a result of the diesel fuel
release. BJ Services removed three field waste tanks at the facility on March 6-7, 1997. The
ongoing monitoring of groundwater conditions at the site is being performed to address both the

former fuel island and the former field waste tanks areas of the facility, as directed by NMOCD

in correspondence dated January 21, 1999,

A biosparging system was activated in November 1995 to remediate soil and groundwater at the
facility. Expansions of the biosparging system were performed in March/April 1997 and
February/March 1998. Flow adjustments were made to the biosparging system during the
June/July 1999 and March 2000 sampling events, as described in Section 3.1. A site chronology

detailing the history of the former fueling system and the former field waste tanks area, the soil and

groundwater remediation system, and previous sampling events is presented in Table 1.

|
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2.0 FIELD ACTIVITIES AND RESULTS

Brown and Caldwell purged and sampled 9 of the 13 existing groundwater monitor wells at and
adjacent to the BJ Services Hobbs facility on September 13, 2000 to determine concentrations of
dissolved-phase hydrocarbons in groundwater and to evaluate general groundwater quality in the
area. Monitor wells MW-1, MW-8, MW-9, and MW-12D were not sampled during the September
2000 sampling event because benzene had not been detected in groundwater samples from these
wells for at least four quarterly sampling events preceding the September 2000 groundwater
sampling event. All monitor wells at and adjacent to the BJ Services Hobbs facility were sampled
during the March 2000 groundwater sampling event at the facility. The locations of the monitor
wells at the facility are shown in the site map presented as Figure 1. The following subsections

describe the field activities conducted by Brown and Caldwell at the facility in September 2000 and

present the results of the groundwater analyses.

2.1 Groundwater Measurements and Sampling

Groundwater level measurements were obtained from the monitor wells prior to purging and
sampling the wells. Groundwater levels were measured with an oil/water interface probe and
recorded to the nearest 0.01 foot. A cumulative table of groundwater elevation data is presented in
Table 2. The groundwater elevation data indicate that the general groundwater flow direction is to

the east, with a hydraulic gradient of approximately 0.007 foot/foot (ft/ft). A potentiometric surface

map is presented in Figure 2.

The monitor wells were purged and sampled using disposable bailers because the continued decline
in groundwater elevation in wells at the facility, as documented in the March 2000 Groundwater
Sampling Report for the facility, precluded use of a Geosquirt® submersible pump that had been
used during quarterly sampling events prior to March 2000. Field parameter measurements for pH,
conductivity, oxidation-reduction (redox) potential, dissolved oxygen, and temperature were
collected in conjunction with the well purging process using a calibrated YSI 600-XL meter.
Ferrous iron, dissolved oxygen, and alkalinity were measured in selected wells upon conclusion of
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purging activities using Hach field test kits to assist in assessment of the potential for natural
attenuation of hydrocarbons at the facility. Turbidity of groundwater was also typically measured
upon conclusion of purging activities. The field parameter readings were recorded on the field data

sheets included in Appendix A. Field parameter readings are summarized in Table 3.

Groundwater samples were 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.

Non-disposable field measurement equipment was decontaminated prior to and after each usage.
Decontamination procedures consisted of washing with fresh water and a non-phosphate detergent,

then rinsing with deionized water. Purge water was discharged to the on-site water reclamation

system for re-use by BJ Services.

2.2 Results of Groundwater Analyses

Groundwater samples collected during this sampling event were analyzed for TPH-D and TPH-G
by EPA Method 8015 Modified and for BTEX by EPA Method 8021B. Five monitor wells
(MW-5, MW-10, MW-11A, MW-12, and OW-4) were sampled for nitrate, sulfate, and dissolved
methane/ethylene/ethane to evaluate natural attenuation processes. Current and cumulative
analytical results for BTEX, TPH-D, and TPH-G are presented in Table 4. Nitrate, sulfate, and
dissolved methane analytical results are presented in Table 5. The laboratory analytical reports

and chain-of-custody records for samples collected during the September 2000 field activities are

included in Appendix B.

BTEX constituent concentrations in excess of applicable laboratory detection limits were reported
in only three of the nine groundwater samples collected during this sampling event. Benzene
concentrations were below the New Mexico Water Quality Control Commission (WQCC) standard
of 0.01 milligrams per liter (mg/L) in all monitor wells except MW-10 and MW-12, which are
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located near the former field waste tanks source area in the eastern portion of the facility. Figure 3
presents a benzene isoconcentration and total BTEX distribution map for the September 2000

sampling event. A total petroleum hydrocarbons distribution map for the September 2000

sampling event is presented in Figure 4.

Benzene was not detected monitor wells MW-3 and MW-4, which are located near the former
source area in the western portion of the facility. Benzene has not been detected in monitor wells
MW-3 and MW-4 since June 1999 and March 1999, respectively. Benzene has not been detected
in monitor wells MW-1 or MW-9, which are also located near the former fuel island source area,

since September 1998. Monitor wells MW-1 and MW-9 were most recently sampled in March
2000.

" Benzene was detected at a concentration of 1.5 mg/L in a groundwater sample collected from

monitor well MW-13 on July 2, 1999. Adjustments to the biosparging system were made on
July 14, 1999 to increase air flow to biosparging system Lateral No. 1, located in the eastern
portion of the plume associated with the former fueling system (i.e., the western plume). Further
adjustments to the air flow distribution within the biosparging system were made during the
March 2000 quarterly sampling event, as described in detail in Section 3.1. The adjustments
made in 1999 and 2000 resulted in decreases in the concentration of benzene in monitor well MW-
13 from 1.5 mg/L on July 2, 1999 to less than 0.001 mg/L on September 13, 2000, as displayed
graphically in Figure 5. Similarly, the total BTEX concentration in monitor well MW-13 decreased
from 2.331 mg/L on July 2, 1999 to 0.0034 mg/L on September 13, 2000.

2.3 Natural Attenuation Evaluation

Natural attenuation is planned to be the primary remediation mechanism for the dissolved-phase

hydrocarbon plume located in the area of the former field waste tanks in the eastern portion of the

facility (see Figure 1).
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The primary evidence of natural attenuation is plume behavior. A plume is shrinking when the rate
of hydrocarbon loading from a source area is less than the rate of natural degradation of
hydrocarbons. Plume shrinkage in the absence of aggressive remediation is indicative of the
occurrence of natural attenuation processes. Conversely, a plume is expanding if the rate of
hydrocarbon loading from a source area is greater than the rate of natural degradation of

hydrocarbons through natural attenuation processes.

The former field waste tanks in the eastern portion of the facility were removed in March 1997.
Concentrations of total BTEX in monitor wells in the area of the former field waste tanks have
generally been stable or declining subsequent to removal of the field waste tanks. Occasional
increases in total BTEX concentrations between quarterly sampling events have been observed in
monitor wells MW-10 and MW-12 since March 1997. These increases may be attributed to

sporadic loading rates from the vadose zone in excess of the natural attenuation rate of the area.

Secondary evidence of natural attenuation can be obtained by the collection and evaluation of data
relating to the concentrations of indigenous electron acceptors such as dissolved oxygen, nitrate,
sulfate, and carbon dioxide. The following lines of geochemical evidence suggest that intrinsic

bioremediation (an important natural attenuation mechanism) of dissolved-phase hydrocarbons is

occurring in the area of the former field waste tanks.

l. Dissolved oxygen may be utilized during intrinsic bioremediation. Dissolved oxygen
concentrations should therefore be depressed in areas where intrinsic bioremediation is
occurring.

Former field waste tanks source area monitor well MW-12 displayed benzene
concentration of 0.034 mg/L, which was the maximum benzene concentration detected
during the September 2000 sampling event. The dissolved oxygen concentration in this
well, as measured with the YSI meter, was 1.73 mg/L. This dissolved oxygen
concentration is depressed relative to monitor well MW-11A (which is located at the
fringe of the eastern plume and which displays a substantially lower hydrocarbon
concentration) and to non-impacted monitor wells at the facility, suggesting that natural

acrobic biodegradation of hydrocarbons in the area of monitor well MW-12 within the
eastern plume is occurring.
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Nitrate may be utilized as an electron acceptor during intrinsic bioremediation after
dissolved oxygen is depleted. Therefore, nitrate concentrations may be depressed in areas
where intrinsic bioremediation is occurring.

Nitrate concentrations were measured at less than 0.1 mg/L in monitor wells MW-10, MW-
11A, and MW-12 during the September 2000 sampling event. These concentrations are
less than the background nitrate concentration of 3.93 mg/L measured in monitor well MW-
5 (see Table 5). The low nitrate concentrations in monitor wells MW-10, MW-11A, and
MW-12 suggest that nitrate has been depleted during natural attenuation of hydrocarbons in
the former field waste tanks area of the facility.

S BN T EE B
NI

Hydrocarbon constituents were not detected in downgradient well OW-4 in September
2000. The nitrate concentration of 3.21 mg/L in monitor well OW-4 is comparable to the
nitrate concentration of 3.93 mg/L observed in background well MW-S. The combination
of non-detectable hydrocarbon concentrations and a near-background nitrate concentration
in downgradient well OW-4 supports the contention that the low nitrate concentrations
observed in monitor wells MW-10, MW-11A, and MW-12 reflect natural attenuation of
hydrocarbons in the former field waste tanks area rather than a simple eastward decrease in
nitrate content within groundwater at the facility.

3. When dissolved oxygen and nitrate are depleted, anaerobic microbes that 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.

Ferrous iron was measured at a concentration of 7.2 mg/L in monitor well MW-12 (which
displayed the maximum impact by BTEX constituents) and at a non-detectable
concentration in background well MW-5. Ferrous iron content was not measured in the
remaining monitor wells at the facility during the September 2000 sampling event. It is
recommended that measurement of ferrous iron content of groundwater from monitor wells
MW-5, MW-10, MW-11A, MW-12, and OW-4 be performed during future groundwater
sampling events at the facility.

4. Methane is a reaction product generated during utilization of carbon dioxide as an electron
acceptor. Its concentration should therefore increase in areas where depletion of electron
acceptors such as dissolved oxygen, nitrate, and carbon dioxide has occurred.

The concentration of methane in former field waste tanks area monitor well MW-10 was
elevated relative to the methane concentrations in background well MW-5 and
downgradient well OW-4, as shown in Table 5. The detection of methane in monitor well
MW-10 suggests that utilization ot carbon dioxide as an electron acceptor during natural
attenuation processes may be occurring locally in the area of the former field waste tanks.
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5. Alkalinity is expected to increase during natural attenuation processes, due to the
leaching of carbonates from mineral substrates by microbially produced organic acids.

Groundwater alkalinity was measured using Hach field testing kits in September 2000.
Alkalinity in former field waste tanks source area monitor wells MW-10, MW-11A, and
MW-12 was elevated relative to upgradient monitor well MW-5. The elevated alkalinity
measurements in impacted monitor wells relative to the background monitor well
suggests that natural bioremediation is occurring in the area of the former field waste

tanks.
The sulfate data presented in Table 5 display no discernable trend. Use of sulfate as an electron

acceptor at the facility during intrinsic bioremediation of hydrocarbons can therefore not be

confirmed.

In conclusion, dissolved oxygen, nitrate, ferrous iron, and alkalinity data from the September 2000
groundwater sampling event suggest that intrinsic bioremediation processes utilizing indigenous
electron acceptors are ongoing at the facility. Increased methane concentration in the former field
waste tanks area suggest that carbon dioxide may also be serving locally as an electron acceptor
during intrinsic bioremediation of hydrocarbons in this area. It is recommended that monitoring for
natural attenuation evaluation parameters continue in former field waste tanks area monitor wells
MW-10, MW-11A, and MW-12, downgradient well OW-4, and upgradient well MW-5. Redox,
dissolved oxygen content, and alkalinity are good indicators of the occurrence of aerobic
bioremediation of hydrocarbons, so it is also recommended that field and laboratory testing for

these parameters be performed in these wells during upcoming groundwater monitoring events.
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3.0 REMEDIATION SYSTEM

Based on the results of previous investigations conducted by Brown and Caldwell and
Roberts/Schornick and Associates, Inc., Brown and Caldwell recommended the installation of a
biosparging system in a Remedial Action Plan (RAP) submitted to the NMOCD in May 1994. The
NMOCD approved the RAP on August 11, 1994.

Biosparging 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, biosparging removes volatile and semivolatile
contaminants from the saturated zone. Biosparging 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 content of groundwater .

and soil moisture present in the capillary fringe and vadose zone, thus facilitating the activities of
indigenous microorganisms to accelerate biodegradation of contaminants. The flushing of air also

strips volatile and semivolatile contaminants.
3.1 System Installation and Effectiveness

Nineteen combined injection and extraction wells, three vacuum extraction wells, one extraction
blower, one injection blower, and associated piping were installed between August 2 through
August 24, 1995. 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 that
were near the center of the western plume, which is associated with the former fueling system.
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 that area. Injection
wells AI-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 of air to wells with less screen
submergence. Three additional vapor extraction wells, VE-5 through VE-7, were also installed in

PAWPABISER V1283200681 .doc R

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




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

Benzene and total BTEX concentrations measured in monitor well MW-1 have displayed a nearly
continuous decline relative to concentrations of these parameters prior to installation of injection
wells AI-20 through AI-24 in February 1998. Benzene concentrations dropped from 7.6 mg/L in
December 1997 to less than 0.001 mg/L since the December 1998 sampling event, and total
BTEX concentrations decreased from 30.6 mg/L to less than 0.01 mg/L between December 1997
and March 2000.

The benzene concentration in monitor well MW-3 declined from 0.240 mg/L. in December 1997
to less than 0.001 mg/L since September 1999, and the total BTEX concentration decreased from
1.930 mg/L in December 1997 to non-detectable levels since September 1999.

In monitor well MW-4, the benzene concentration decreased from 0.230 mg/L in December 1997
to less than 0.001 mg/L since the June 1999 sampling event. The total BTEX concentration in

monitor well MW-4 dropped from 4.250 mg/L. in December 1997 to a non-detectable level since
June 2000.

The observed decreases in benzene and total BTEX concentrations in monitor wells MW-1 , MW-3,
and MW-4, which are located near the center of the former fuel island source area, are attributable
to the effects of the increased air flow supplied by air injection wells AI-20 through Al-24. A
graph showing the calculated dissolved-phase benzene mass in the western plume versus time is
presented in Figure 6. This graph shows that the plume mass was increasing up until December
1995, when the biosparging system was installed. This increase was probably due to benzene
loading to groundwater from vadose zone soils. The benzene mass then decreased steadily after
installation of the biosparging system. The plume mass has continued to decrease as a result of

the system modifications completed in February 1998 and the system adjustments implemented
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in July 1999 and March 2000. This indicates that the system modifications and adjustments have
been effective in increasing benzene removal from groundwater in the center of the former

western plume area.

Monitor well MW-13 is located in the downgradient portion of the western plume. Application of
increased air flow to injection wells AV-16 and AV-17 within Lateral No. 1 in mid-July 1999
resulted in substantial decreases in benzene and total BTEX concentrations in monitor well MW-13
between July 2, 1999 and March 10, 2000, as previously discussed in Section 2.2. Air flow within
the biosparging system was adjusted during the March 2000 sampling event to further increase
remedial pressure in the area of monitor well MW-13. Air flow to Lateral Nos. 4S, 58S, 6S, and
7S (i.e., air injection/vacuum extraction wells AV-1 through AV-8 and vacuum extraction wells
VE-1 through VE-4, as shown in Figure 7) was shut off, thus increasing air flow to Lateral Nos.
1S, 28, 38, and 1D through 5D. The effect of decreased air flow on benzene and total BTEX
concentrations in the center of the former western plume could thus be evaluated, while
simultaneously enhancing remediation of the downgradient portion of the plume. Data from the

June 2000 and September 2000 groundwater sampling events indicate that:

¢ Hydrocarbon concentrations remained constant or decreased in the center of the former
western plume when airflow was decreased in this area; and

¢ Hydrocarbon concentrations have continued to decrease in monitor well MW-13, which is

located in the downgradient portion of the western plume.

Based on these favorable trends in hydrocarbon concentrations and in accordance with the
recommendations presented in the report for the June 2000 groundwater sampling event, the
biosparging system will be shut down completely prior to the December 2000 groundwater

sampling event. Quarterly monitoring will continue in December 2000 to monitor for possible

rebound effect.
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3.2 Air Emissions

Vapors recovered during the extraction process are discharged to the atmosphere in accordance
with State of New Mexico air quality regulations. Following initial system startup operations,
effluent air samples were collected on a monthly basis to monitor the biosparging process and the
emissions rate. Upon receiving a determination from the State of New Mexico that an air permit
was 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 results demonstrated a substantial 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 pound per hour (Ib/hr) to 0.03 Ib/hr. TPH
concentrations decreased from 1,870 ppmv in November 1995 to 65 ppmv in July 1997. The
corresponding TPH - volatile organic compound (VOC) emissioné rate decreased from 3.21 lb/hr to
0.08 Ib/hr. These emission rates were well below the regulatory limit of 10 Ib/hr for VOCs.
Therefore, use of a flame ionization detector (FID) to measure the TPH concentration of the vapors
in the field commenced in September 1997. TPH measurements collected using a FID correspond
to TPH concentrations previously determined in the analytical laboratory. A TPH concentration of

30 ppmv was measured during the September 2000 sampling event using a FID.

The September 2000 TPH concentration of 30 ppmv is substantially less than the 1,500 ppmv TPH
discharge rate calculated for the March 24, 1998 sampling event, and reflects the decreased quantity
of hydrocarbons present at the source area. The increased TPH concentration observed in the
March 1998 event relative to the time period from August 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

and associated adjustments to air injection rates.
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This emissions rate is less than the regulatory limit of 10 Ib/hr for VOCs.

i

i

I A TPH-VOC emissions rate of 0.037 lb/hr was calculated for the September 2000 sampling event.

!

l The initial increase in mass transfer rates after the February/March 1998 system modification is

indicative of increased stripping of hydrocarbons within soil and groundwater from pathways that

were not in contact with injected air prior to the system modification. The subsequent decrease in
mass transfer, in concert with plume mass calculations shown in Figure 5, indicate that the overall

contaminant mass has been reduced by operation of the biosparging system. A cumulative

summary of air emissions monitoring data is presented in Table 6. These results are based on both

laboratory analyses and field measurements.
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4.0 CONCLUSIONS AND RECOMMENDATIONS

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

September 2000 groundwater sampling event at the BJ Services Hobbs, New Mexico facility.

4.1

4.2

PAWPA\BJSERV\12832\068r.doc

Conclusions

Groundwater flow was to the east/northeast at a hydraulic gradient of 0.007 ft/ft.

Benzene concentrations in all monitor wells at the facility except MW-10 and MW-12 are
less than the New Mexico WQCC standard of 0.01 mg/L for benzene.

Dissolved benzene, BTEX, and TPH concentrations in all monitor wells at the former
fueling system source area are below applicable standards.

Increases in air flow rates to biosparge injection wells AI-16 and AI-17 have resulted in -
substantially decreased benzene and total BTEX concentrations in monitor well MW-13
between July 2, 1999 and September 13, 2000.

TPH-VOCs emissions rates from the biosparging system have been 2 to 3 orders of
magnitude below the regulatory limit of 10 Ib/hr for VOCs during the time period of June
1998 through September 2000.

Natural attenuation processes appear to be occurring in the vicinity of the former field waste
tanks that were removed in March 1997.

Recommendations

The biosparging system should be shut off. Western plume area wells MW-3, MW-4,
MW-5, MW-7, and MW-13 should continue to be monitored on a quarterly basis to
determine whether a rebound effect occurs. Monitor wells MW-1, MW-8, and MW-9
should continue to be monitored on an annual basis.

The groundwater sampling program at the former fuel island source area should be
continued until benzene, BTEX, and TPH concentrations in all wells pertinent to the source
area are less than applicable New Mexico WQCC standards and permit requirements for
four consecutive quarters.
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S Continue the quarterly groundwater sampling program in former field waste tanks area
monitor wells MW-10, MW-11A, MW-12, and OW-4 on a quarterly basis to monitor for
continued reduction in concentrations of benzene, BTEX, and TPH.

. Continue monitoring for natural attenuation evaluation parameters in monitor wells MW-5,
MW-10, MW-11A, MW-12, and OW-4.
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Figure 5 - Benzene Concentration in Monitor Well MW-13 versus Time

g 8 8
@© ©
- o o

(7/Bw) uonenuasuo) auszuaeg

0.200

Jul-99 Aug-99 Sep-99 Oct-99 Nov-99 Dec-99 Jan-00 Feb-00 Mar-00 Apr-00 May-00 Jun-00 Jul-00 Aug-00 Sep-00

Date Monitored



00 DO B0 6h  Bh 66 A6 86 86
-dag -unf -1Epy -3 -dag -unp -repy -2aq -dag

26

86

uones

y

L6

a.nmﬂ :cwﬂ_VuEux.Em. RIS u?:.._U :c:...mum._w@D mmm_zl..
UONEIYIPOIN-21d “UONE[[BISU] 1SO - 1] SAIN)) UOHPPRIFI(] SSRIA e
Ipojy Waiskg 1504 —%—

e sujdwes

L6 L6 L6 96 95 V6 96 S6 56 Sh

BIR(J UONIB[[BISU]-1SO]

me(q

UONRIPAWIY-21] —e—

0JIXIJAl MIN ‘SO - SINAIS rg
awingg 1S9

JWIL], "SA SSBJA] JUIZUIG PIA[OSSI(Q
9 ANIDIA

t6

]

-unf -epy -soN -3ny -ABN -9 -aoN -Bny-ARpy g3 -aoN -Bny ey -gag -AoN -Fny -{epy -qag -aoN -Sny -Aepy -ga4 -aoN -3ny -Aepy

SIX'00-€0\0[eISSBW\SqqOY-ZEgZ\AIasIq\uabyd

6 b6 t6 £6 £6 6 T T6 T6 6

oo

01

(‘q1) Suazuag paajossiq

0's

09

L




B32\TASK 15\LATERALSREV

0]
r4

P:\CAD\JOBS\

MW-9 ~
(N)
T
y 9 A S T .- > 1 'y I
4 INJECTION — &} EXIKA N
/ ~ 1 A i g
LATERAL NO. 45 HEADER RIERLE LATERAL NO. 25
- ? 4 - - - — o
_707 av ﬁ? "~ LaTERaL] WO, 65 | % [ [:_ tf 7 — L4
ﬁjmnu AV—14 D | o (|
\ ST T = |
- VE—4 VE-3 _ ; AV- H T 4 A E] AV
; VE—72 e L‘TE&‘.L ﬁo SL' [ Al—2 'I II = o )
& MW-5 = J MW—4 D A D ~ FRESH }
> -1 [ Al-20 MW-{1 WATER \
— ﬂ VE-1 TR _u_rsgu_wgs _1D-6D L. :--'el WELL ko
N - fhcaua it viie 0 | | e -3 = = OWER - H20 .
! [T mi—22 A::"“‘ﬁ = 5 BULDING TANK T~
p [ Aav-4 L1 av-s5 [J Av-6 00 a-23 | av=17
(L ! = ! i |Al—=24 ! I
Wi _||LATERAL No. 65 || I |' LATERAL NO. 1S
e gl o A il =0 N | 1
T~ LaTERAL Naﬂﬁ;'s ﬁ : !
- MW=3 !
MAV— , [Jve- [ ve-6 |
mAV_ . LATERAL NO. 8 HE] Av—-18
2 |i
.{‘" |I
LL—[:] AV-19
LATERAL NO. INJECTION /JEXTRACTION WELLS INJECTION WELLS EXTF'-A( TION WELLS
LATERAL 1S | AV—16, AV—17, AV—18* AV—19* — ——
LATERAL 2S*** AV=12, AV—13, AV—14, AV-15 = - == |
LEGEND LATERAL 3S*** AV—9, AV—10, AV- = —
@ - — LATERAL 4S** AV—7, AV— = —
M-8 MONITORING WELL LOCATION AND IDENTIFICATION LATERAL 55%* — = VE—1 10 VE—
o MONITORING WELL — P&A’d LATERAL 65** AV—4. AV—=5. AV—6 = ==
' - LATERAL 75*%* AV—1, AV—2 AV-3 ——— P
[JAV=2 EXTRACTION AND INJECTION WELL - . ——
LATERAL 8 —— — - VE=5 TO VE-7
[] vE- VACUUM EXTRACTION WELL LATERAL 1D—5D*** —— —20 TO Al—-24 =
[1AI-24  INJECTION WELL * — INDIVIDUAL WELL SHUT OFF WITHIN LATERAL—-1S ON 07/14/99
———— ABOVE GRADE VACUUM AND INJECTION LINES *+ — LATERAL SHUT OFF IN 03/00
— BURIED VACUUM AND INJECTION LINES *** _ | ATERAL TO BE SHUT OFF IN 11/00
BROWN K = - 7 .
AND EE DETAIL OF BIOSPARGING SYSTEM 10/11 /00
A LDY E L L =k . ~ = CLIENT PROJECT NUMBER]
HOUSTON, TEXAS SCALE: 1" = 20 BJ SERVICES COMPANY, U.S.A. 12832.015
SUBMITTED: PEOECT NANAGER DATE: DRAWN BY.___ DATE - e JL. il
- J ™ SR 3%, T SITE — —— FIGURE NUMBER
APPROVED: DATE: 3 |
BROWN AND CALDWELL APPROVED: DATE HO » N - /




/ * Tables




TABLES

PAWP\BISERV\12832\068r.doc

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




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 -
‘ugust 10, 1992

Brown and Caldwell conducted a soil and groundwater investigation
according to the approved Technical Work Plan. I[nvestigation
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 well.

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 preperty.

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.

PAWPABISERW2832068r.doc




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 offsite monitoring well.

July 15, 1993

ENSR split one groundwater sample, collected from the offsite
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 counstruction of the
biosparging systerm.

September 19, 1995

Began operation of the extraction portion of the biosparging system.

November 13, 1995

Began operation of the injection portion of the bissparging 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 6-7, 1997

BJ Services removed three field waste tank and associated
hydrocarbon impacted soil.

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-S
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 new injection wells AI-20 through AI-24.

March 10, 1998

Operation of new air injection wells AI-20 through AI-24 and new
vapor extraction wells VE-5 though VE-7 commenced.

March 23-24, 1998

Brown and Caldwell conducted the March 1998 groundwater sampling
event.

March 24, 1998

Operation of previously existing injection wells and vapor extraction
wells resumed.

June 23, 1998

Brown and Caldwell conducted the June 1998 groundwater sampling
event.

September 30, 1998

Brown and Caldwell conducted the September 1998 groundwater
sampling event.

December 9-10, 1998
|

Brown and Caldwell conducted the December 1998 groundwater
sampling event.
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Table 1 (Continued)
Site Chronology
BJ Services Company, U.S.A.
Hobbs, New Mexico

Date

Activity

January 21, 1999

NMOCD requested submittal of a work plan by March 22, 1999 to
perform additional groundwater delineation in the area of the former
field waste tanks and the former AST/MW-6 area.

March 9-10, 1999

Brown and Caldwell conducted the March 1999 groundwater sampling
event.

March 19, 1999

Brown and Caldwell submitted the work plan for groundwater
delineation activities that was requested on January 22, 1999 to
NMOCD.

May 19, 1999

NMOCD approved the groundwater delineation work plan.

Junel0, 1999

Brown and Caldwell performed sampling of existing monitor wells for
the June /July 1999 groundwater sampling event.

July 2, 1999

Brown and Caldwell completed plugging and abandonment of monitor
wells MW-2, MW-6, and MW-11; installed and developed monitor
wells MW-12D and MW-13; and sampled monitor wells MW-12D
and MW-13 to complete the June/July 1999 groundwater sampling

| event.

July 14, 1999

Brown and Caldwell redirected air discharge from the shallow well
injection system to Lateral No. 1 and optimized air flow to injection
wells Al-16 and AI-17 to apply increased remedial pressure to the
eastern potion of the west plume.

September 13-14, 1999

Brown and Caldwell conducted the September 1999 groundwater
sampling event.

December 9, 1999

Brown and Caldwell conducted the December 1999 groundwater
sampling event

March 9-10, 2000

Brown and Caldwell conducted the March 2000 groundwater sampling
event and shut off air flow to biosparging system Lateral Nos. 48, 58S,
6S, and 78S.

June 8, 2000

Brown and Caldwell conducted the June 2000 groundwater sampling
event.

September 13, 2000

Brown and Caldwell conducted the September 2000 groundwater
sampling event.
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Table 2

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

piwp\bjservii28321069ta x!s xIs

Page 1 of 6

Monitor Top-of-Casing Date M d Depth to Free Product | Groundwater Com .
Well | Elevation (MSL) | 20 "V e8SU®C) Groundwater (feet)| Thickness (feety Elevation (MSL)| 0 oents

MW-] 3,647.53 08/10/92 53.22 0.00 3,594.31 )

02/09/93 53.03 0.00 3,594.50

08/18/93 53.10 0.00 3,594.43

01/26/94 53.31 0.00 3,594.22

05/03/95 54.64 0.20 3,593.05 2)

07/31/95 54.14 0.00 3,593.39

11/14/95 53.69 0.00 3,593.84

02/23/96 54.32 0.00 3,593.21

05/31/96 54.14 0.00 3,593.39

08/23/96 56.17 0.00 3,591.36

12/02/96 55.27 0.00 3,592.26

03/12/97 55.70 0.27 3,592.05

06/12/97 55.08 0.02 3,592.47

09/12/97 55.64 0.51 3,592.31

12/10/97 55.46 0.00 3,592.07 PSH Sheen

03/24/98 55.81 0.00 3,591.72 PSH Sheen

06/23/98 56.38 0.06 3,591.20

09/30/98 56.82 0.00 3,590.71 PSH Sheen

12/09/98 57.05 0.00 3,590.48

03/10/99 57.45 0.00 3,590.08

06/10/99 58.02 0.00 3,589.51

07/02/99 57.90 0.00 3,589.63

09/14/99 58.14 0.00 3,589.39

12/09/99 - - - (3)

03/09/00 58.99 0.00 3,588.54

06/00 - - -
09/00 - - -

MW-2 3,644.84 08/10/92 52.82 0.00 3,592.02 (1)

02/09/93 49.60 0.00 3,595.24

08/18/93 49.71 0.00 3,595.13

01/26/94 49.97 0.00 3,594.87

05/03/95 - - - (4),(5)
MW-3 3,645.00 08/10/92 52.99 0.00 3,592.01 4D

02/09/93 52.72 0.00 3,592.28

08/18/93 52.82 0.00 3,592.18

01/26/94 53.05 0.00 3,591.95

05/03/95 5431 0.00 3,590.69

07/31/95 51.24 0.00 3,593.76

11/14/95 5010 0.00 3,593.90

02/23/96 51.68 0.00 3,593.32

05/31/96 51.45 0.00 3,593.55

08/23/96 51.55 0.00 3,593.45

12/02/96 52.23 0.00 3,592.77

03/12/97 52.67 0.00 3,592.33

06/12/97 52.68 0.00 3,592.32

09/11/97 52.71 0.00 3,592.29

12/10/97 52.89 0.00 3.592.11

03/23/98 5322 0.00 3,591.78

06/23/98 53.66 0.00 3,591.34

09/30/98 54.06 0.00 3.590.94

12/09/98 5436 0.00 3,590.64

03/10/99 54.72 0.00 3.590.28

06/10/99 55.17 0.00 3,589.83




Table 2

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

Monitor Top-of-Casing Date Measured Depth to Free Product | Groundwater Comments

Well Elevation (MSL) Groundwater (feet)| Thickness (feet) Elevation (MSL)

MW-3 07/02/99 55.15 0.00 3,589.85
09/14/99 55.42 0.00 3,589.58
12/09/99 55.78 0.00 3,589.22
03/09/00 56.23 0.00 3,588.77
06/08/00 56.66 0.00 3,588.34
09/13/00 56.77 0.00 3,588.23

MW-4 3,645.28 08/10/92 50.55 0.00 3,594.73 [§))
02/09/93 50.26 0.00 3,595.02
08/18/93 50.38 0.00 3,594.90
01/26/94 50.90 0.30 3,594.63
05/03/95 51.51 0.45 3,594.14
07/31/95 51.74 0.26 3,593.75
11/14/95 51.03 0.00 3,594.25
02/23/96 51.65 0.01 3,593.64
05/31/96 51.48 0.00 3,593.80
08/23/96 53.49 0.00 3,591.79
12/02/96 52.32 0.00 3,592.96
03/12/97 52.74 0.05 3,592.58
06/12/97 53.08 0.44 3,592.56
09/12/97 52.60 0.15 3,592.80
12/10/97 52.89 0.00 3,592.39 PSH Sheen
03/24/98 53.20 0.25 3,592.29
06/23/98 53.82 0.22 3,591.64
09/30/98 53.96 0.00 3,591.32 200 ml PSH
12/09/98 54.27 0.00 3,591.01
03/10/99 54.69 0.04 3,590.62
06/10/99 55.07 0.00 3,590.21
07/02/99 55.10 0.00 3,590.18
09/14/99 55.33 0.00 3,589.95
12/09/99 55.79 0.00 3,589.49
03/10/00 56.12 0.00 3,589.16
06/08/00 56.67 0.00 3,588.61
09/13/00 56.65 0.00 3,588.63

MW-§ 3,647.72 08/10/92 52.38 0.00 3,595.34 (1)
02/09/93 52.06 0.00 3,595.66
08/18/93 52.16 0.00 3,595.56
01/26/94 52.50 0.00 3,595.22
05/03/95 53.57 0.00 3,594.15
07/31/95 53.27 0.00 3,594 .45
11/14/95 52.83 0.00 3,594.89
02/23/96 53.57 0.00 3,594.15
05/31/96 53.16 0.00 3,594.56
08/23/96 53.41 0.00 3,594.31
12/02/96 53.98 0.00 3,593.74
03/12/97 54.44 0.00 3,593.28
06/12/97 54.48 0.00 3,593.24
09/12/97 54.29 0.00 3,593.43
12/10/97 54.66 0.00 3.593.06
03/23/98 55.05 0.00 3,592.67
06/23/98 55.44 0.00 3,592.28
09/30/98 55.65 0.00 3,592.07
12/09/98 56.00 0.00 3,591.72
03/09/99 56.45 0.00 3,591.27
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|
|
I Table 2
! ll Cumulative Groundwater Elevation Data
Hobbs, New Mexico Facility
ll BJ Services Company, U.S.A.
Monitor Top-of-Casing Depth to Free Product | Groundwater
ll Well Elevation (MSL) Date Measured Groundwater (feet)| Thickness (feet) Elevation (MSL) Comments
MW-5 06/10/99 56.91 0.00 3,590.81
07/02/99 56.93 0.00 3,590.79
II 09/14/99 57.12 0.00 3,590.60
12/09/99 57.41 0.00 3,590.31
03/09/00 57.92 0.00 3,589.80
06/08/00 58.32 0.00 3,589.40
n 09/13/00 58.36 0.00 3,589.36
MW-6 3,644.74 02/09/93 50.58 0.00 3,594.16 (D
08/18/93 50.78 0.00 3,593.96
01/26/94 51.00 0.00 3,593.74
05/03/95 52.63 0.00 3,592.11
07/31/95 51.90 0.00 3,592.84
11/14/95 51.19 0.00 3,593.55
02/23/96 52.10 0.00 3,592.64
: 05/31/96 51.76 0.00 3,592.98
08/23/96 51.63 0.00 3,593.11
12/02/96 52.85 0.00 3,591.89
I] 03/12/97 53.55 0.00 3,591.19
06/12/97 52.08 0.00 3,592.66
09/11/97 53.72 0.00 3,591.02
; 12/10/97 53.27 0.00 3,591.47
n 03/23/98 53.56 0.00 3,591.18
06/23/98 52.88 0.00 3,591.86
09/30/98 54.89 0.00 3,589.85
12/09/98 54.57 0.00 3,590.17
ll 03/10/99 55.10 0.00 3,589.64
07/02/99 (5),(6)
MW-7 3,644.55 02/09/93 50.53 0.00 3,594.02 )]
08/18/93 50.74 0.00 3,593.81
Il 01/26/94 51.01 0.00 3,593.54
05/03/95 52.25 0.00 3,592.30
07/31/95 51.92 0.00 3,592.63
11/14/95 51.48 0.00 3,593.07
ll 02/23/96 52.15 0.00 3,592.40
05/31/96 51.78 0.00 3,592.77
08/23/96 52.02 0.00 3,592.53 |
12/02/96 52.52 0.00 3,592.03 |
03/12/97 52.99 0.00 3,591.56 |
06/12/97 53.08 0.00 3,591.47
09/11/97 53.00 0.00 3,591.55
Il 12/10/97 53.28 0.00 3,591.27
03/23/98 53.59 0.00 3,590.96
06/23/98 54.20 0.00 3,550.35
‘ 09/30/98 54.54 0.00 3,590.01
“ 12/09/98 54.74 0.00 3,589.81
03/09/99 55.15 0.00 3,589.40
06/10/99 55.66 0.00 3.588.89
‘ 07/02/99 55.73 0.00 3,588.82
09/13/99 55.94 0.00 3,588.61
12/09/99 56.38 0.00 3,586.17
03/09/00 56.74 0.00 3,587.81
06/08/00 57.17 0.00 3,587.38
09/13/00 57.40 0.00 3.587.15
Il b \Wwpibjservi1 28320069 a xis xis Page 3 of 6




Table 2

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

Monitor Top-of-Casing Date Measured Depth to Free Product | Groundwater Comments
Well Elevation (MSL) Groundwater (feet)| Thickness (feet) Elevation (MSL)
MW-§ 3,644.87 02/09/93 50.48 0.00 3,594.39 H
08/18/93 50.67 0.00 3,594.20
01/26/94 50.96 0.00 3,593.91
05/03/95 52.15 0.00 3,592.72
07/31/95 51.77 0.00 3.593.10
11/14/95 51.37 0.00 3,593.50
02/23/96 52.17 0.00 3,592.70
05/31/96 51.55 0.00 3,593.32
08/23/96 51.92 0.00 3,592.95
12/02/96 52.43 0.00 3,592.44
03/12/97 52.93 0.00 3,591.94
06/12/97 53.96 0.00 3,590.91
09/11/97 52.73 0.00 3,592.14
12/10/97 53.15 0.00 3,591.72
03/23/98 53.51 0.00 3,591.36
06/23/98 54.01 0.00 3,590.86
09/30/98 54.35 0.00 3,590.52
12/09/98 54.60 0.00 3,590.27
03/09/99 55.00 0.00 3,589.87
06/10/99 55.56 0.00 3,589.31
07/02/99 55.57 0.00 3,589.30
09/13/99 55.72 0.00 3,589.15
12/09/99 - - - 3)
03/09/00 56.52 0.00 3,588.35
06/00 - - -
06/00 - - -
MW-9 3,644.78 04/22/93 49.73 0.00 3,595.05 (1)
07/15/93 49.65 0.00 3,595.13
08/18/93 49.85 0.00 3,594.93
01/26/94 50.02 0.00 3,594.76
05/03/95 51.35 0.00 3,593.43
07/31/95 50.97 0.00 3,593.81
11/14/95 50.43 0.00 3,594.35
02/23/96 51.12 0.00 3,593.66
05/31/96 50.89 0.00 3,593.89
08/23/96 50.98 0.00 3,593.80
12/02/96 S1.58 0.00 3,593.20
03/12/97 52.21 0.05 3,592.61
06/12/97 52.10 0.00 3,592.68 PSH Sheen
09/12/97 51.95 0.00 3,592.83 PSH Sheen
12/10/97 52.37 0.00 3,592.41 PSH Sheen
03/23/98 52.68 0.00 3,592.10 PSH Sheen
06/23/98 53.08 0.00 3,591.70 PSH Sheen
09/30/98 53.39 0.01 3,591.40 PSH Sheen
12/09/98 53.68 0.00 3,591.10
03/10/99 54.15 0.00 3,590.63
06/10/99 54.68 0.00 3,590.10
07/02/99 54.71 0.00 3,590.07
09/13/99 5471 0.00 3,590.07
12/09/99 - - - 3)
03/09/00 55.69 0.00 3,589.09
06/00 - - -
09/00 - - -
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Table 2

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

Monitor Top-of-Casing Date Measured Depth to Free Product | Groundwater Comments
Well Elevation (MSL) Groundwater (feet)| Thickness (feet) Elevation (MSL)
MW-10 3,644.47 08/18/93 51.54 0.00 3,592.93 (1)
01/26/94 51.90 0.00 3,592.57
05/03/95 52.97 0.00 3,591.50
07/31/95 52.87 0.00 3,591.60
11/14/95 52.51 0.00 3,591.96
02/23/96 53.05 0.00 3,591.42
05/31/96 52.79 0.00 3,591.68
08/23/96 53.03 0.00 3,591.44
12/02/96 53.41 0.00 3,591.06
03/12/97 54.21 0.00 3,590.26
06/12/97 53.99 0.00 3,590.48
09/12/97 53.94 0.00 3,590.53
12/10/97 54.12 0.00 3,590.35
03/23/98 54.51 0.00 3,589.96
06/23/98 55.12 0.00 3,589.35
09/30/98 55.61 0.00 3,588.84
12/09/98 55.80 0.00 3,588.67
03/09/99 56.09 0.00 3,588.38
06/10/99 56.60 0.00 3,587.87
07/02/99 56.64 0.00 3,587.83
09/14/99 56.91 0.00 3,587.56
12/09/99 57.37 0.00 3,587.10
03/10/00 57.71 0.00 3,586.76
06/08/00 58.08 0.00 3,586.39
\ 09/13/00 58.44 0.00 3,586.03
MW-11 3,643.78 08/18/93 51.92 0.00 3,591.86 (D
01/26/94 52.32 0.00 3,591.46
05/03/95 53.38 0.00 3,590.40
07/31/95 53.35 0.00 3,590.43
11/14/95 52.96 0.00 3,590.82
02/23/96 53.50 0.00 3,590.28
05/31/96 53.25 0.00 3,590.53
08/23/96 53.49 0.00 3,590.29
12/02/96 53.79 0.00 3,589.99
03/12/97 53.81 0.00 3,589.97
06/12/97 53.96 0.00 3,589.82
09/12/97 52.93 0.00 3,590.85
12/10/97 (5),(6)
MW-11A 3,644.24 03/23/98 54.79 0.00 3,589.45 (7)
06/23/98 55.43 0.00 3,588.81
09/30/98 55.96 0.00 3,588.28
12/09/98 56.13 0.00 3,588.11
03/10/99 56.43 0.00 3,587.81
06/10/99 56.94 (.00 3,587.30
07/02/99 57.01 (.00 3.,587.23
09/14/99 57.36 0.00 3.586.88
p\wpibjservi12832\063ta xIs xis Page 5 of 6




Table 2

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

Monitor Top-of-Casing Date Measured Depth to Free Product | Groundwater Comments
Well Elevation (MSL) Groundwater (feet)| Thickness (feet) Elevation (MSL)

MW-11A 12/09/99 57.72 0.00 3,586.52
03/09/00 58.01 0.00 3,586.23
06/08/00 58.40 0.00 3,585.84
09/13/00 58.84 0.00 3,585.40

MW-12 3,644.29 03/23/98 54.72 0.00 3,589.57 @)
06/23/98 55.48 0.00 3,588.81
09/30/98 56.02 0.00 3,588.27
12/09/98 56.17 0.00 3,588.12
03/10/99 56.45 0.00 3,587.84
06/10/99 56.97 0.00 3,587.32
07/02/99 56.99 0.00 3,587.30
09/14/99 57.41 0.00 3,586.88
12/09/99 57.76 0.00 3,586.53
03/10/00 58.08 0.00 3,586.21
06/08/00 58.42 0.00 3,585.87
09/13/00 58.85 0.00 3,585.44

MW-12D 3,644.38 07/02/99 57.13 0.00 3,587.25 ®)
09/14/99 57.74 0.00 3,586.64
12/09/99 57.86 0.00 3,586.52
03/09/00 58.24 0.00 3,586.14
06/08/00 58.56 0.00 3,585.82

09/00 - - -

MW-13 3,645.52 07/02/99 56.60 0.00 3,588.92 9
’ 09/14/99 56.92 0.00 3,588.60
12/09/99 57.28 0.00 3,588.24
03/10/00 57.68 0.00 3,587.84
06/08/00 58.04 0.00 3,587.48
09/13/00 58.29 0.00 3,587.23

Oow-4 3,644.06 07/02/99 58.18 0.00 3,585.88 8)
09/14/99 58.63 0.00 3,585.43
12/09/99 58.92 0.00 3,585.14
03/09/00 59.19 0.00 3,584.87
06/08/00 59.56 0.00 3,584.50
09/13/00 60.16 0.00 3,583.90

®_ Top of casing elevations and groundwater clevations of all monitor wells were relative to an arbitrary datum of

100.00 feet prior to March 1997 and have been converted to Mean Sea Level (MSL).

®_ For wells having measurable thickness of free product, 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) of the free product is (0.82.

B)_ Not measured.

“_ Monitor well MW-2 could not be located after January 1994,
) well plugged and abandoned July 2, 1999
®)_ Monitor well MW-11 could not be located after September 12, 1997

T TOC elevations for MW-11A and MW-12 estimated relative 1o TOC elevation for MW-10.
™ _TOC elevations for MW-12D and OW-4 estimated relative to TOC clevation for MW-12.

7 TOC elevation for MW-13 estimated relative to TOC elevation for MW-7.

p:\wp\bjsernt128321065ta xIs xis
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Table 3
September 13, 2000 Field Screening Results for Groundwater Samples

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

el IR R S e I o B
Removed (meter) (mg/L)| kit) (mg/L)

025 772 21.15 1288 -61.4 6.80 NM® NM NM

MW-3® . 797 193 1247 -39.9 6.43 NM NM NM

2 7.55 20.37 1305 510 6.86 NM NM NM

—_— 0.21 74 202 1550 564 5.64 NM NM NM

1.5 7.6 203 1492 6.26 6.26 NM NM NM

w5 0.25 7.7 19.8 1313 478 6.58 NM NM NM

0.75 73 19.1 1299 -40.7 6.9 54 0 240

Mw-7® 0.25 7.1 21.75 1062 324 735 NM NM NM

MW-10 0.5 7.25 223 3401 358 3.7 NM NM NM

1.0 7.3 224 3509 42.6 39 12 NM 1155

0.5 7.17 2031 5542 294 3.64 NM NM NM

MW-11A" 1 733 20.62 6029 35.8 3.46 NM NM NM

2 7.11 21.89 6121 34.7 241 1.4 NM 440

o NM 7.81 20.17 2954 205 173 NM NM NM

: NM 7.8 20.17 2694 205 t.73 12 72 770

0.5 74 20.09 1349 458 410 NM NM NM

Mw-13% 1.25 7.4 19.25 1345 384 5.3 NM NM NM

3.00 7.2 19.2 1350 -36.6 471 NM NM NM

ow-4" 0.25 6.98 20.01 1578 256 8.2 NM NM NM

® Well pumped or bailed dry after removal of less than 3 well volumes.
@ NM = Not measured.
Monitor wells MW-1, MW-8, and MW-9 not sampled in September 2000.
Monitor well MW-2 not operative after January 1994; P&A'd 7/1/99.

Monitor well MW-6 P&A'd 7/1/99.
Monitor well MW-11 not operative after September 1997, P&A'd 7/1/99.

p\Wp\BJSERV\2832\069ta.xls




Table 4
Cumulative BTEX and TPH Analytical Results for Groundwater Samples
Hobbs, New Mexico Facility

BJ Services Company, U.S.A.
ll Monitor Sample Sample Benzene TFoluene [ Ethylbenzene l Xylenes TPH-D r TPH-G
‘ Well Date Type micrograms per liter, ug/l milligrams per liter, mg/L
|
‘ ll MW-1 8/10/92 Regular 5550 12090 2160 7370 NA NA
2/9/93 Regular 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
5/3/95 Regular NSP NSpP NSp NSP NA NSP
8/1/95 Regular 350 1300 230 800 NA 5.7
‘ 11/15/95 Regular 880 1800 300 970 NA 6.8
ll 2/23/96 Regular 1500 3700 620 2200 NA 21
5/131/96 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
n 3/12/97 Regular 5500 9700 2600 8200 22 62
6/12/97 Regular 5300 34000 7500 27000 180 160
9/12/97 Regular 1800 4400 1000 3000 23 21
. ﬁ . 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 1.4 9.2
9/30/98 Regular 32 90 280 970 25 3.6
n 12/10/98 Regular <1.0 1.5 17 110 1.4 0.31
3/10/99 Regular <1.0 <1.0 82 110 0.62 0.85
3/10/99 Duplicate <1.0 <1.0 79 110 0.66 0.84
6/10/99 Regular <1.0 1.1 <1.0 28 0.53 0.55
'l 6/10/99 Duplicate <1.0 1.8 <1.0 41 0.69 0.76
9/14/99 Regular <1.0 <10 <1.0 <2.0 <0.20 <0.10
12/9/99 - NS NS NS NS NS NS
3/9/00 Regular <1 <1 <1 9.1 14 1.3
ll 6/8/00 - NS NS NS NS NS NS
9/13/00 - NS NS NS NS NS NS
Mw-2! 8/10/92 Regular 14.9 <4 <4 <4 NA NA
m 2/9/93 Regular <2 <2 <2 <6 NA NA
8/19/93 Repular 100 12 3 13 NA NA
1/27/94 Regular <t 12 2 25 NA NA
l’ MW-3 8/10/92 Regular 304.9 2099 6760 1586 NA NA
‘ 2/9/93 Regular 130 <10 <10 , 190 NA NA
i l 8/19/93 Regular 560 3100 630 1900 NA NA
‘ l 1/27/94 Regular 1070 5380 510 3120 NA NA
‘ 5/4/95 Regular 770 3300 470 1800 NA NA
8/1/95 Regular 490 2900 890 1600 NA 14
. n 11/15/95 Regular 250 1000 180 440 NA 2.9 !
‘ 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
m 12/2/96 Regular 220 1800 670 1000 0.89 74
3/12/97 Regular 370 2000 960 1400 1.8 1
6/12/97 Regular 860 4800 1700 2600 1.9 20
9/11/97 Regular 770 3000 1600 1900 1.6 16
12/10/97 Repgular 240 740 300 450 0.59 5.3

|
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Table ¢
Cumulative BTEX and TPH Analytical Results for Groundwater Samples
Robbs, New Mexico Facility
BJ Services Company, U.S.A,

Monitor Sample Sample Benzene [ Toluene I Ethylbenzene I Xylenes TPH-D TPH-G
Well Date Type micrograms per liter, ug/l milligrams per liter, mg/L
MW-3 3/24/98 Regular 140 630 360 310 0.56 39
6/23/98 Regular 100 720 350 490 0.40 49
9/30/98 Regular 42 470 450 530 1.0 38
12/10/98 Regular 13 220 160 290 1.3 0.43
3/10/99 Regular 32 7.4 42 32 0.2 0.44
6/10/99 Regular 1.7 3.1 <1.0 36 <0.20 0.18
5/14/99 Regular <1.0 <1.0 <1.0 <20 <0.20 <0.10
12/9/99 Regular <1 <] <1 <1 <02 <0.1
3/9/00 Regular <1 <1 <1 <1 0.32 <0.1
6/8/00 Regular <1 <1 <1 <1 <0.22 <0.1
9/13/00 Regular <1 <1 <1 <1 <0.2 <0.1
MWw-4 8/10/92 Regular 2594 10360 2160 6740 NA NA
2/9/93 Regular 5200 15000 2200 10000 NA NA
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 Regular 490 1600 310 1100 NA 5.2
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
9/12/97 Regular 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 160 890 590 1600 0.69 10
9/30/98 Regular 80 180 370 840 2.0 39
12/10/98 Regular 28 70 210 960 9.3 43
12/10/98 Duplicate 26 62 180 830 39 4.3
3/10/99 Regular 8 20 250 1400 13.0 13
6/10/99 Repgular <1.0 <1.0 12 12 0.44 0.63
9/14/99 Regular <1.0 <1.0 33 13.1 0.35 0.17
12/9/99 Regular <1 2.5 23 20.1 2 0.53
3/10/00 Regular <1 <l <1 3.6 2.6 0.15
6/8/00 Regular <1 < <1 <1 0.44 0.23
9/13/00 Regular <1 <t <1 <1 0.61 <0.1
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 1.3 NA NA
5/3/95 Regular 37 5.3 0.92 4.6 NA NA
8/1/95 Regular <0.3 <03 <03 <0.6 NA NA
11/15/95 Regular <03 1.2 <03 1.5 NA NA
2/23/96 Regular <03 <03 <03 <0.6 NA NA
5/31/96 Reyular 31 86 10 20 NA NA
8/23/96 Regular <03 <03 <03 <0.6 NA <01
piwpibjservi 1283210691 x1s Page 2 of 7
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Cumulative BTEX and TPH Analytical Results for Groundwater Samples

Table 4

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

pA\wpibjser\ [ 2832\069ta x1s

Monitor Sample Sample Benzene I Toluene—[ Ethylbenzene I Xylenes TPH-D l TPH-G
Well Date Type micrograms per liter, ug/l milligrams per biter, mg/L
MW-5 12/2/96 Regular <1 <1 <1 <1 <0.1 <0.1
3/12/97 Regular <1 <1 <1 <1 <0.1 <0.1
6/12/97 Regular <1 <1 <l <1 <0.1 <0.1
9/12/97 Regular <] <1 <1 < <0.1 <0.1
12/10/97 Regular <5 <5 <5 <5 <02 <0.1
3/23/98 Regular <1 <1 <1 <1 <02 <0.1
6/23/98 Regular <1 <1 <1 <1 <0.2 <0.1
9/30/98 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.1
12/10/98 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.1
3/9/99 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.1
6/10/99 Regular <1.0 <1.0 <1.0 <1.0 020 <0.1
9/14/99 Regular <1.0 <1.0 <1.0 <2.0 <0.20 <0.10
12/9/99 Regular <1 <1 <1 <1 <02 <0.1
3/9/00 Regular <1 <1 <1 <1 0.55 < 0.1
6/8/00 Regutar <l <1 <l <l <0.2 <0.1
9/13/00 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 19000 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
8/23/96 Regular 31 28 9.4 79 NA 0.46
12/2/96 Regular < <1 <l 1.7 5.6 <0.1
3/12/97 Regular 12 < 6.8 18 12 <0.5
6/12/97 Regular 1900 1400 410 310 7.8 74
9/11/97 Regular 11 1.3 3.4 <l 1 <0.1
12/10/97 Regular 3 42 1.2 39 1.7 0.14
3/23/98 Regular 3.6 <1 4 <1 <0.2 <0.1
6/23/98 Regular 170 4.1 15 7.2 1.2 0.51
9/30/98 Regular 1000 420 140 270 4.0 33
12/10/98 Regular 7.6 6.6 1.7 58 2.0 <0.1
3/10/99 Regular 2500 930 590 1400 11.0 13
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
1/27/94 Repular 1.1 <1 <1 <1 NA NA
5/3/95 Regular 52 34 0.67 28 NA NA
B/1/95 Regular 22 22 0.85 2.8 NA <01
11/15/95 Regular 8.4 0.77 <0.3 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 <03 <0.6 NA <01
5/31/96 Regular 29 3 10 21 NA 0.25
8/23/96 Regular <0.3 <03 <0.3 <0.6 NA < 0.1




Table 4
Cumulative BTEX and TPH Analytical Results for Groundwater Samples

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

Monitor Sample Sample Benzene l Toluene ] Ethylbenzene I Xylenes TPH-D ‘ TPH-G
Well Date Type micrograms per liter, ug/l milligrams per liter, mg/L
MW-7 12/2/96 Repular <l <1 <1 <1 <0.1 <0.1
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 <t <1 <0.1 <0.1
12/10/97 Regular <1 <1 <1 <1 <02 <0.1
ll 3/23/98 Regular <1 <1 <1 <1 <0.2 <0.1
6/23/98 Regular <1 <) <1} <1 <02 <0.1
9/30/98 Regular <1.0 <10 <10 <1.0 <0.20 <0.1
12/10/98 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.1
" 3/9/99 Regular <1.0 <1.0 <1.0 <1.0 4.7 <0.1
6/10/99 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.1
9/13/99 Regular <1.0 <1.0 <1.0 <2.0 <0.20 <0.10
12/9/99 Regular <5 <5 <5 <5 1.8 <0.5
‘ 3/9/00 Regular <1 <1 <3 <1 0.66 <0.1
6/8/00 Regular <1 <t <1 <1 <0.21 <0.1
9/13/00 Regular <1 <1 <1 <1 <0.2 <0.1
|] MW-§ 8/10/92 Regular NS NS NS NS NA NS
2/9/93 Regular <2 < <2 <6 NA NA
8/19/93 Regular <2 <2 <2 <2 NA NA
1/27/94 Regular <1 <1 <1 <1 NA NA
5/3/95 Regular 3 4.9 0.75 37 NA NA
8/1/95 Regular 3.1 1.2 0.47 1.6 NA < 0.001
I! 81195 Duplicate 36 1.5 0.51 1.5 NA <01
11/15/95 Regular <03 0.52 <03 <0.6 NA <0.1
2/23/96 Regular <03 <03 <03 <0.6 NA <0.1
5/31/96 Regular <03 <03 <03 <0.6 NA <0.1
8/23/96 Regular <0.3 <03 <03 <0.6 NA <0.1
12/2/96 Regular <1 <1l < <1 <0.1 <0.1
3/12/97 Regular <1 <1 <1 1.8 <0.1 <0.1
6/12/97 Regular <1 <l <1 <1 <01 <0.1
9/11/97 Regular <} <] <t <1 0.1 <0.1
12/10/97 Regular <1 <i <1 <1 03 <0.1
3/23/98 Regular <1 <t <1 < <0.2 <0.1
6/23/98 Regular <1 <1 <1 <1 <0.2 <0.1
9/30/98 Regular < 1.0 < 1.0 <1.0 <10 <0.20 <0.1
12/10/98 Regular <1.0 <10 <10 <1.0 <0.20 <0.1
3/9/99 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.1
6/10/99 Regular <10 <1.0 <1.0 <1.0 <0.20 <0.1
9/13/99 Regular <10 <1.0 <10 <2.0 <0.20 <0.10
12/9/99 - NS NS NS NS NS NS
3/9/00 Regutar <1 < <1 <1 0.55 <0.1
6/8/00 - NS NS NS NS NS NS
9/13/60 - NS NS NS NS NS NS
MW-8 4/22/93 Regular 570 380 <50 870 NA NA
I' 7/15/93 Regular 121 73 3 458 NA NA
8/19/93 Regular 390 290 40 250 NA NA
1/27/94 Regular 327 357 SLI 293 NA NA
5/3/95 Regular 380 110 19 120 NA NA
piwpibjservii 283200691a. xIs Paged of 7
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Cumulative BTEX and TPH Analytical Results for Groundwater Samples

Table 4

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

pAwpibjsen 12832\069ta. xls

Mounitor Sample Sample Benzene l Toluene Ethylbenzene erlenes TPH-D TPH-G
Well Date Type micrograms per liter, up/l milligrams per liter, mg/LL
MW-9 8/1/95 Regular 660 410 91 310 NA 6.2
11/15/95 Reguiar 240 24 11 140 NA 1.5
11/15/95 Duplicate 170 18 10 120 NA 1.9
2/23/96 Regutar 170 8 23 {60 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 4.3 250 NA 44
12/2/96 Regular 61 <25 <25 210 2.6 2.8
12/2/96 Duplicate 86 13 24 270 3.7 29
3/12/97 Regular 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 Regular 2.1 23 2.1 120 1.2 1.9
12/10/97 Regular 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
9/30/98 Regular i1 55 21 59 0727 0.27
12/10/98 Regular <1.0 1.9 17 79 5.1 0.25
3/10/99 Regular <1.0 <1.0 5.7 68 <0.2 0.22
6/10/99 Regular <1.0 1.8 1.8 71 <0.20 043
9/13/99 Regular <1.0 < 1.0 <t.0 <20 <0.20 <0.10
12/9/99 - NS NS NS NS NS NS
3/9/00 Regular <1 <1 <l 64 0.66 1.3
6/8/00 - NS NS NS NS NS NS
9/13/00 - NS NS NS NS NS NS
MW-10 8/19/93 Regular 190 460 <200 240 NA NA
1/27/94 Regular 13.4 4 5.5 33.6 NA NA
5/4/95 Regular 980 5 11 84 NA NA
8/1/95 Regular 1300 32 32 100 NA 36
11/15/95 Regular 1000 24 i5 36 NA 1.7
2/23/96 Regular 810 23 27 44 NA 24
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 Regular 280 1.3 17 8 0.54 0.97
3/12/97 Regular 1{o <5 17 <5 0.61 0.57
6/12/97 Regular 150 12 30 < 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 1.7 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 <05
3/23/98 Duplicate 36 <1 5.3 1.3 1.7 0.18
6/23/98 Regular 37 <5 <5 <5 2.1 <05
9/30/98 Regular 84 32 30 22 14 0.36
12/10/98 Regular 29 1.0 7.0 1.0 0.86 0.18
3/9/99 Regular 28 <5.0 5.8 <5.0 0.92 <0.5
6/10/99 Regular 17 <1.0 <1.0 <1.0 0.30 0.16
9/14/99 Repular 10 < 1.0 < 1.0 < 2.0 <0.20 <0.10
12/9/99 Regular 23 <1 <1 1.2 0.44 0.16




Table 4
Cumulative BTEX and TPH Analytical Results for Groundwater Samples
Hobbs, New Mexico Facility
BJ Services Company, U.S.A.

Monitor Sample Sample Benzene Toluene Ethylbenzenc I Xylenes TPH-D ] TPH-G
Well Date Type micrograms per liter, ug/l milligrams per liter, mg/L
MW-10 3/10/00 Regular 300 43 6.6 432 12 0.85
'l 6/8/00 Regular 78 1.7 7.2 9 0.67 0.74
9/13/00 Regular 23 1.5 1.1 29 1.6 0.41
“ Mw-11" 8/19/93 Regular <2 <2 <2 <2 NA NA
1/27/94 Regular <1 < <1 <1 NA NA
5/4/95 Regular <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
n 12/2/96 Regular 970 <5 6 8.1 2 1.3
3/12/97 Regular 130 <5 13 58 0.42 <0.5
3/12/97 Duplicate 100 <5 10 5.1 0.43 <0.5
'l 6/12/97 Regular 150 23 19 . <5 1.1 . 0.55
9/12/97 Repgular 220 15 27 13 1 0.46
MW-11A 3/24/98 Regular 24 5 <5 <5 0.28 0.14
I' 6/23/98 Regular 9.9 <5 <5 <5 <02 <0.5
9/30/98 Regular 9.3 37 22 7.0 <0.20 0.1
12/10/98 Regular 1.7 <1.0 <1.0 <1.0 <0.20 <0.1
3/10/99 Regular <5 <5 <5 <5 03 <0.5
ll 6/10/99 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.10
9/13/99 Repular <1.0 < 1.0 <1.0 <2.0 <0.20 <0.10
12/9/99 Regular <5 <5 <5 <5 <0.2 <0.1
‘ 3/9/00 Regular 1.2 <1 < <1 0.43 <0.1
’ 6/8/00 Regular 3.6 <1 <1 <1 0.37 < 0.1
9/13/00 Regular 1.4 <1 <1 <1 0.36 <0.1
II MW-12 3/24/98 Regular 100 11 6 8 0.29 0.41
6/23/98 Regular 88 <5 < <5 <0.2 <05
6/23/98 Duplicate 89 <5 < <5 0.31 <0.5
9/30/98 Regular 260 3.0 1.2 7.9 <0.20 0.62
|l 12/10/98 Regular 160 <1.0 <1.0 1.2 0.21 0.36
3/10/99 Regular 160 1.1 <1.0 29 0.38 0.45
6/10/99 Regular 49 1.4 <l.0 <1.0 0.22 0.13
9/14/99 Regular 75 <1.0 <1.0 <20 <0.20 0.23
'] 12/9/99 Regular 64 <1 <1 <1 <0.2 0.21
3/10/00 Regular 93 < <l <1 <02 0.21
3/10/00 Duplicate 99 <1 <1 <1 0.22 0.22
“ 6/8/00 Regular 62 <1 <1 <1 <02 <0.1
9/13/00 Regular 34 < < <1 0.23 <0.1
MW-12D 772199 Regular <5 <5 <5 <5 <0.20 <0.10
Il 9/14/99 Regutar <1.0 <1.0 <1.0 <2.0 <020 <0.10
12/9/99 Regular < <1 <1 <1 <0.2 <0.1
3/9/00 Regular <1 < <} <1 0.24 <01
I] 6/8/00 Regular <1 <1 <1 <1 <02 <0.1
9/13/00 - NS NS NS NS NS NS
p\wpibjservi1 283210691a. x1s Page 6 of 7




Table 4
Cumulative BTEX and TPH Analytical Results for Groundwater Samples
Hobbs, New Mexico Facility
BJ Services Company, U.S.A.

; Menitor Sample Sample Benzene l Toluene Ethylbenzene [ Xylenes TPH-D TPH-G
| Well Date Type micrograms per liter, ug/l milligrams per liter, mg/L
I] MW-13 7/2/99 Regular 1500 23.0 750 58 22 5.1
9/14/99 Regular 860 16 450 344 2.1 3.1
12/9/99 Regular 430 16 410 409 0.46 32
I] 3/10/00 Regular 88 2.8 200 1.3 1.9 0.99
6/8/00 Regular 6 <1 63 33 1.1 0.91
i 9/13/00 Regular <l <1 3.4 <1 0.44 0.12
\
f Oow-4 6/10/99 Regular <10 <1.0 <l1.0 44 <0.2 <0.10
9/14/99 Regular <1.0 <1.0 <1.0 <2.0 <0.20 <0.10
12/9/99 Regular <1 <1 <1 <1 <0.2 <0.1
3/9/00 Regular <1 <] <1 <1 0.25 <0.1
6/8/00 Regular <1 <1 <1 <1 <0.21 <0.1
9/13/00 Regular <1 <1 <1 <1 <0.2 <0.1

''well plugged and abandoned 7/1/99
NA=Not Analyzed NS=Not Sampled
NSP=Not Sampled due to Phase Separated Hydrocarbons
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Table §

Current and Historical Nitrate, Sulfate, and Dissolved Methane Data for
Monitor Wells MW-5, MW-10, MW-11A, MW-12, MW-12D, and OW-4
BJ Services Company, U.S.A.

Hobbs, New Mexico

Methane
Well Date Nitrate' (mg/L) | Sulfate' (mg/L) (mg/L)
3/23/98 387 190 <0.0012
3/9/99 <0.1 195 <0.0012
6/10/99 473 209 <0.0012
MW-5 9/14/99 43 210 <0.0012
12/9/99 42 210 <0.0012
3/9/00 53 260 <0.0012
6/8/00 47 240 <0.0012
9/13/00 393 200 <0.0012
3/23/98 0.07 320 0.91
6/23/98 <01 325 0.55
9/30/98 <0.1 204 0.81
12/10/98 <01 180 0.091
3/9/99 <0.1 142 0.035
MW-10 2233
9/14/99 <0.10 160 0.0049
12/9/99 0.49 170 0.0039
3/10/00 0.1 160 0.0056
6/8/00 <0.1 150 0.031
9713/00 <0.1 160 0.031
3/23/98 <0.05 190 0.14
6/23/98 <0.1 225 0.11
9/30/98 04 196 0.043
12/10/98 0.7 188 0.033
3710199 0L o 0.094
MW-11A <0.1 227
6/10/99 <01 181 0.0036
9713/99 0.22 250 <0.0012
12/9/99 <0.1 290 0.0079
379700 0.1t 270 0.037
6/8/00 <0.1 240 0.0069
9/13/00 <0.1 320 <0.0012
3/23/98 <0.05 240 <0.0012
6/23/98 0.1 240 <0.0012
9/30/98 <0.1 168 <0.0012
12/10/98 <0.1 202 <0.0012
3/10/99 0.1 137 <0.0012
MW-12 <0.12 193
6/10/99 <0.1 217 <0.0012
9/14/99 <0.10 230 <0.0012
12/9/99 <0.1 180 <0.0012
3/10/00 <0.1 210 <0.0012
678/00 <0.1 220 <0.0012
9/13/00 <0.1 240 <0.0012
772199 2.1 249 0.0015
5714/99 <0.10 200 0.0065
MW-12D¥[ 12/9/99 <0.1 210 0.0015
3/9/00 0.14 200 <0.0012
678100 <0.1 240 <0.0012
6/10/99 3.96 192 <0.0012
9714/99 35 200 <0.0012
ow-4 12/9/99 34 200 <0.0012
3/9700 36 200 <0.0012
6/8/00 14 190 <0.0012
9/13/00 321 170 <0.0012

1=By EPA Method 300, except as noted
2=By EPA Method 353.3

3=By EPA Method 375.4

4=Well not sampled after 6/8/00

mg/L = milligrams per liter
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ECKENFELDER” GROUNDWATER SAMPLING FIELD DATA SHEET

AN INTEGAAL PART OF WELL iD M \U - 3

BROWN anp

CALDWELL

1. PROJECT INFORMATION
Project Number: Task Number: Date: ‘lT)LBLD) Time: ) 3 ‘ 3 <
Client: Personnel: f’T— ( L. <
Project Lacation: PNy H/é bl = Weather: /'—}JT K7" ey

2 WELL DATA - T T ﬁ
Casing Diameter: inches Type: Qapvc Q Sta;nless O Galv. Steef O Teflon® O Other: -
Screen Diameter: inches Type: QPVC O Stainless D Galv. Steel O Teflon® O Other: o
Total Depth of Well: 2. 50 feet From: O Top of Well Casing (TOC) O Tﬁp of Protective Casing Q Other: o
Depth to Static Water.‘ﬂ .(/g . 2 7 feet From: 0O Top of Well Casing (TOC) @ Top of Protective Casing  Other: ]
Depth to Product: feet From: g Top of Well Casing (TOC) QO Top of Protective Casing T Other: ]
Length of Water Column: feet Well Volume: gal Screened Interval (from GS):

3. PURGE DATA

O Bailer, Size: {1 Bladder Pump 03 2" Submersible Pump (1 4" Submersible Pump
Q Centrifugal Pump Q Peristaltic Pump O Inertial Lift Pump 0 Other:

Q Stainless O PVC U Teflon® U Other: .
(1 Dedicated O Prepared Off-Site {1 Field Cleaned (1 Disposable 1.

Purge Method:

Materials: Pump/Bailer

Note: 2-inch well = 0. 167 galfft 4-inch well = 0.667 gaift

Equipment Model(s

Q Polyethylene U Polypropylene Q0 Tefion® O Other:

Materials: Rope/Tubin [ —
t op 9 QO Dedicated Q Prepared Off-Site QO Field Cleaned 0 Disposable 2.

Was well purged dry? O Yes O No Pumping Rate: gal/min 3

, Cum. Gallons Spec. Dissolved Otl-wer'
T
me Removed pH \ Temp Cond. Oxygen

Eh Turbidity ’ Comments

12151 023 13 s hagyl-tlH 16,39

C/(fj;l,

|20 | | 124 31 oH 17394 1,43

B L L US55l Glo |, g6

i _

Q Bailer, Size: ____ U Bladder Pump O 2" Submersible Pump T 4" Submersible Pump i

0 Peristaltic Pump O Inertial Lift Pump Q Other: Ferrous lron:
Qd Stainfess Q PVC QO Teflon® O Other: H

Q1 Dedicated Q Prepared Off-Site O Field Cleaned O Disposable ¢ DO

U Polyethylene U Polypropylene 0 Teflon® O Other:

U Dedicated O Prepared Off-Site U Field Cleaned  Q Disposable | Nitrate:

Method(s):

Materials: Pump/Bailer

Materials: Tubing/Rope

i ing: j i ? 0
Depth to Water at Time of Sampling Field Filtered Yes O No Sulfate:

\
Sample iD: Sample Time: l 32 N # of Containers:

Duplicate Sample Collected? 0 Yes O No ID: Alkalinity:

4. SAMPLING DATA Geochemical Analyses

mg/L
mg/L
mg/L
mg/L

mag/L

5. COMMENTS ;ic‘_”) ,Qgi,wlx)aa:}pv /—ﬁf,i'-_ S

| One ,*Z}Jll,ij,ﬁ‘f*_..N_‘?AQ,éAj_gP,\‘ esCiverMt 7

Note: Include comments such as well condition, odor, presence of NAPL, or other items not on | Théfe—/d"%%h’}e‘f N

I .
e

; . 7,“_ o

FORM GW-2  (Rev 6/8/99 - wah) Glgnature /

/
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kL DER GROUNDWATER SAMPLING FIELD DATA SHEET

AN INTEGRAL PART OF

WELL ID: MW - 4

BROWN anp —1
CALDWELL

1. PROJECT INFORMATION _v
Project Number: Task Number: Date: 61 { (_3 LD() Time: I It 28
Client: Personnel; /—\_1 C/ <

i

i

' ' s "

Project Location: 53 1toblb S Weather._|ter T3 L[ei v

1

i

i

|

2. WELL DATA -

Casing Diameter: inches }TYDEZ Q PVC QO Stainless O Galv. Steel O Teflon® Q Other:

Screen Diameter: inches Type: QPVC QO Stainless QO Galv. Steel O Teflon® O Other:

-

Total Depth of Well: (,,_,!Z é feet From: 3 Top of Weit Casing (TOC) O Top of Protective Casing & Other:

Depth to Static Water: -‘{G ' < feet From: O Top of Well Casing (TOC) (1 Top of Protective Casing O Other:

Depth to Product: feet From: O Top of Well Casing (TOC) 1 Top of Protective Casing U Other.

Length of Water Column: feet Well Volume: gal Screened interval (from GS):
Note: 2-inch well = 0.167 gal/ft

4-inch well = 0.667 galst

3. PURGE DATA

Q Bailer, Size: Q Bladder Pump O 2" Submersible Pump .. Q 4" Submersible Pump
Qa Centrifugal Pump Q Peristaitic Pump Q inertial Lit Pump U Other:

- ) A
Materials: Pum @ O Stainless T PVC O Teflon® Q Other:

Purge Method:

Equipment Model(s

O Dedicated 0 Prepared Off-Site [l Field Cleaned O Disposable 1.
e B : Q Polyethylene O Polypropylene O Teflon® O Other:
erials: Rope/Tubin TR —
Materials: Ro s Q Dedicated O Prepared Off-Site { Field Cleaned Q) Disposable 2.
Was well purged dry? 0 Yes O No Pumping Rate: gal/min 3
; Cum. Gallons Spec. Dissolved - Other:
Time T H Tem Eh Turbidi
Removed P P Cond. Oxygen ty Comments

,435 .2 7sL'1 29, ls50 -HOJD g\éL\ C)éq;):

2
Jasol 15 7.6203 w2 6431626 T | T | Lleqy

'
1
i
I ;
|
I
I

e ———

4 SAMPLING DATA ’ Geochemical Analyses
Method(s): U Bailer, Size: O Bladder Pump 0 2" Submersible Pump 0 4" Submersible Pump
| " O Peristaltic Pump O Inertial Lift Pump Q Other: : Ferrouslron: ___}  mg/L
: : O Stainless O PVC d Teflon® O Other:
terials: Pump/Baiter .
Materia P U Dedicated O Prepared Off-Site O Field Cleaned (0 Disposable DO: — 1  mg/L
e R Q Polyethylene U Polypropylene QO Teflon® 3 Other; )
Malerials: TUbING/ROPe | o ficated @ Prepared Of-Site O Field Cleaned U Disposable Nitrate: mg/L
i ing: ield Filtered? Q@ Yes Q N
Depth to Water at Time of Sampling : ineld Filtered es o Sulfate: m/L
Sample 1D: Sample Time: SOU # of Containers:
Duplicate Sample Collected? 0 Yes O No ID: Alkalinity: - ______ mg/L
5.COMMENTS /) | - Neod  Pr
| Opne—Brgher o N€ed Py
e _,,Af[.@fg«:) g] ',\%,@(fL [yves R
ll ‘Note. Include comments such as well condition, odor, presence of NAPL, orgbﬁeﬁf?rérﬁgfnﬁdﬂrﬁéffieﬁaeta,‘sheetv 7 T T T T T

[ FORM GW-2  (Rev 6/8/99 - wah) Signature " P




ECKENFELDER" GROUNDWATER SAMPLING FIELD DATA SHEET

e WELLID: Mw- 5 ‘

CALDWELL
1. PROJECT INFORMATION
Project Number: Task Number: Date: ?//‘3/03 Time: Q 23 <

Client; Personnel._ L. (€GPl @ Cor @,‘"{
Project Location: ) I L ohb S Weather_ & [eqv [/O T
2. WELL DATA
Casing Diameter: inches Type: QPVC O Stainless O Galv. Steel Q Teflon® Q Other: ]
B Screen Diameter: inches Type: QPVC QO Stainless O Galv. Steel O Teflon® O Other: -
: Total Depth of Well: é feet From: Q Top—t;\;\lell Casing (TOC) O Top of Protective Casing O Other: -
m—D;;;h to Static Water.év 3 « 3 b feet From. O Top of Well Casing (TOC) Q Top of Protective Casing 1 Other: "
| u Depth to Product: feet [rom: E Top of Well Casing (TOC) Q Top of Protective Casing Q Other: —
Length of Water Column: feet Well Volume: gal Screened Interval (from GS): T

Note: 2-inch well = 0. 167 gal/ft 4-inch well = 0.667 gal/it

3. PURGE DATA /
0 Bailer, Size: 0 Bladder Pump 0 2" Submersible Pump 0 4" Submersible Pump

Purge Method: QO Centrifugal Pump O Peristaltic Pump Q inertiai Lift Pump Q Other: Equipment Model(s)

O Stainless TG PVC U Teflon® QO Other: :
O Dedicated O Prepared Off-Site U Field Cleaned U Disposable ) 1.

O Polyethylene O Polypropylene QO Teflon® O Gther:
O Dedicated { Prepared Off-Site O Field Cleaned O Disposable 2.

Materials: Pum

Materials: Rope/Tubing

Was well purged dry? Q0 ves O No Pumping Rate: gal/min

Other:

. ' Dissolved N
Spec fssolve Turbidity Comments

Time
m ] Cond. EN Oxygen

03] 10,2577 2.813)3 7119 456
0341 O 7S 17,3 g, (1299 | >

Cum. Gallonsw o
Removed P

Temp ‘

1 < 'cqv'
g |

Il ,
i

S N N N NS AN A A

! 4. SAMPUNG DATA Geochemical Analyses

Q Bailer, Size: O Bladder Pump [ 2" Submersible Pump O 4" Submersible Pump O
O Peristaltic Pump O Inertial Lift Pump Q Other: Ferrous lron:

e 4o O Stainless QPVC O Teflon® O Other:
Materials: Pump/Bailer .
P 0 Dedicated U Prepared Off-Site O Field Cleaned O Disposable DO: 5_._"LZ_ mg/L
O Polyethylene O Polypropylene O Teflon® O Other: )
O Dedicated O Prepared Off-Site [ Field Cleaned L Disposable Nitrate: mg/L

Depth to Water at Time of Sampling: Field Filtered? Q@ Yes O No

Sample 1D: Sample Time: m 3 g # of Containers:

Duplicate Sample Collected? O Yes d No |ID:

SRS

|

Method(s): mg/L

Materials: Tubing/Rope

Suifate: ma/l

Alkalinity: .2 (‘{ O mag/L

s
g

5 COMMENTS T, b Sa ’””P le ~well ot rec liare i
/O Jaes N Ws«, \ Feselvavie \ous [ kmbo

Note: Include comments such as well condition, odor, presence of NAPL, or ofher items nof on the field data yﬁ/

)\ \/// Jts \M

FORM GW-2  (Rev 6/8/99 - wah) &gr/aﬂf;\-/ ’

i
i




ECKENFELDER® GROUNDWATER SAMPLING FIELD DATA SHEET

AN INTEGRAL PART OF

BROWN anD WELLID:_ Mw 7/
CALDWELL
1. PROJECT INFORMATION

Project Number: Task Number: Date: 7/}3[0‘) Time: ” }E)f <

Client: Personnel: L» J: . C -

Project Location: (l) RY H 019 bﬁ Weather: [, i eaN o= A
2. WELL DATA

Casing Diameter: inches Type: QO PVC 0O Stainless O Galv. Steel O Teflon® O Other: ) -
B Screen Diameter: inches Type: QO PVC O Stainless O Galv. Steel O Teflon® O Other:

Total Depth of Well: é 2. Z feet From: 0O Top of Weli Casing (TOC) O Top of Protective C;sing a Other; o

Depth to Static Water57 ’_’1 () feet From: 0 Top of Well Casing (TOC) @ Top of Protective Casing Q Other: - o

Depth to Product: feet From: O Top of Well Casing (TOC) O Top of Protective Casing 1 Otner:

Length of Water Column: feet Well Volume: gal Screened interval (from GS): -

Note: 2-inch well = 0.167 gal/ft 4-inch well = 0.667 gal/ft

3. PURGE DATA

O Bailer, Size: Q Bladder Pump O 2" Submersible Pump {1 4" Submersible Pump
Q Centrifugal Pump Q Peristaltic Pump Q Inertial Lift Pump Q Other:

Q Stainless O PVC O Teflon® QO Other:

Purge Method: .
Equipment Model(s)

Materials: Pump/Bailer

Q Dedicated O Prepared Off-Site Q Field Cleaned (1 Disposable 1.
iale- : Cl Polyethylene [ Polypropylene Q Teflon® QO Other:
: /T R
Materials: Rope/Tubing Q Dedicated [ Prepared Off-Site O Field Cleaned U Disposabie 2.
Was well purged dry? Q Yes U No Pumping Rate: gal/min 3
) Cum. Gallons Spec. Dissolved . Other:
Time T
Removed pH Temp Cond. Eh Oxygen urbidity Comments
231025 |71 2175 /pé2 (32,4, 7. 3.5
~ I
/o0 / T Sle l/l/;),J / ©
T e wr—
4. SAMPLING DATA Geochemical Analyses
Method(s): O Bailer, Size: QO Bladder Pump [ 2" Submersible Pump O 4" Submersible Pump '
Q Peristaltic Pump O Inertial Lift Pump & Other: Ferrousiron: _____ mg/L
ale- ; O Stainless QU PVC U Teflon® O Other:
Materials: Pump/Bailer .
erials: Pump/Bailer - 1 jcared Prepared Off-Site [ Field Cleaned O Disposable DO: - mglL
_— . Q Polyethylene Q Polypropylene O Teflon® O Other: ]
Materials: Tubing/Rope Q Dedicated O Prepared Off-Site (Q Field Cleaned O Disposable Nitrate: mg/L
. . . . "
Depth to Water at Time of Sampling: Field Filtered? @ Yes 0 No Sulfate: ma/L
Sample ID; Sample Time: L / ,S O # of Containers:
i Alkalinity:
Duplicate Sample Collected? © Yes O No ID: kalinity: _____mgiL

[E-COMMENTS _|gp boy Jeatred  Fresenmproc
\)a’@ &5 /\)9 o U,\,_],L[,,\,,,,,,,,,i,, 0&(@

o~

Note: Include comments such as well condition, odor, presence of NAFPL, or other i items nat on the field dataphee(

B‘QM \ /‘/\« .’/

FORM GW-2  (Rev 6/8/99 - wah) Signature




ECKENFELDER® GROUNDWATER SAMPLING FIELD DATA SHEET

M ’ .
AN INTEGRAL PART O WELL lD M \U {(,)

BROWN anp
CALDWELL
1. PROJECT INFORMATION , v
Project Number: Task Number: Date: ? ! (3 ‘/’DC) Time: ‘.51 S

Client: _ Personnel: 4— - J ‘[‘T
Project Location: Q) :Y \J@"Db 2 Weather: l"ﬁa”f 75’ <(<_¢u’ :

5 WELL DATA — — =

——
P e e

Casing Diameter: inches Type: QPVC O Stainless O Galv. Steel Q Teflon® T Other:

Screen Diameter: inches Type: QPVC O Stainless O Galv. Steel O Teflon® O Other:

Total Depth of Well: (2 2,00 feet From: O Top of Well Casing (TOC) O Top of Protectiv-e_(;_tasing Q Other;

Depth to Static Water: 5 E{ \L‘“:f feet From: Q Top of Well Casing (TOC) O Top of Protective Casing O Other: a
Depth to Product: feet From: O Top of Well Casing (TOC) O Top of Protective Casing 1 Other:

Length of Water Column: feet Well Volume: gal Screened Interval (from GS):

Note: 2-inch well = 0.167 galmt 4-inch well = 0.667 gaimt

3. PURGE DATA

p Method: O Bailer, Size: a Bladder Pump 0 2" Submersible Pump 1 4" Submersible Pump
urge Metno U Centrifugal Pump Q Peristaltic Pump Q Inertial Lift Pump 0 Other:

O Stainless Q1 PVC O Teflon® T Other:

Equipment Model(s

Materials: Pump/Bailer

Q1 Dedicated O Prepared Off-Site O Field Cleaned O Disposable 1.
ol : O Polyethylene O Polypropylene 0 Teflon® Q Other:
Materials: Rope/Tubing 0 Dedicated O Prepared Off-Site (U Field Cleaned O Disposable 2.
Was well purged dry? U Yes U No Pumping Rate: gal/min 3
; Cum. Gallons Spec. Dissolved - Otr.wer:
Tme |
'me Removed L pH Temp Cond. { Eh Oxygen Turbidity Comments
NS 2 o
1951510 S 11351223 3501 | %5 | 3) Purie
1522 | o |7.2r1]22.42501 ] ~h2.4)3 .4 H/ms(«t
p— g -~ 1
f95] }T MSFUMJ}} &B \J*:"‘E/H iy o {> Ny
N [ ! v L
U J

L ]

4. SAMPLING DATA

Geochemical Analyses

Method(s): U Bailer, Size: U Biadder Pump U 2" Submersible Pump {1 4" Submersible Pump
© O Peristaltic Pump O inertial Lift Pump Q Other: Ferrous Iron: mg/L
e : Q Stainless QO PVC QO Teflon® O Other: oot
Materials: Pump/Bailer : )
P Q Dedicated QO Prepared Off-Site (2 Field Cleaned (1 Disposable . Do Q__‘>—- mg/L
. . Q Polyethylene O Polypropylene 0 Teflon® O Other: :
T — ]
Materials: Tubing/Rope o i aied O Prepared Of-Site O Field Cleaned U Disposable Nitrate: mg/L
Depth to Water at Time of Sampling: Field Filtered? @ Yes © No
g 3 P’ Sulfate: mg/L
Sample ID: Sample Time: J # of Containers:

R
Duplicate Sample Coliected? @ Yes G No ID: Alkalinity: _}_gﬁmg/L

SCOMMENTg })\MWM ]\)@22\3 ‘Cﬂse\\)‘:{\_ Q‘L"’,gA o
‘! 1 1 Qs Q\AL\\_' \ng\JAA.\ L/% Lk o

al i

Note. Include comments such as welI condition, odor, presence of NAPL, or other ltems not on me field data ;meet

FORM GW-2  (Rev5/8/99 - wah)
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ECKENFELDER” GROUNDWATER SAMPLING FIELLD DATA SHEET *

vN INYGl PART F
BROWN anp
CALDWELL

WELL ID: M ([ A

1. PROJECT INFORMATION
Project Number: Task Number: Date: (7, /‘% {C}D Time: ) 3 )‘/ ‘7/
Client: Personnel: LT SJ L&
Project Location: E) j 1’_1((‘) b lC) 5 Weather: ]‘fcﬂ’ ?D) C} zay

2 . WELL DATA

nemam—
me—

I
I

Casing Diameter: inches Type: QO PVC O Stainless O Galv. Steel O Teflon® O Other:

Screen Diameter:; inches Type: QO PVC O Stainless QO Galv. Steel O Teflon® O Other:

Total Depth of Well: L g. 3'§eet . |From: g Top of Well Casing (TOC} O Top of Protective Casing QO Other: B
Depth to Static Water:.S h-') L2 feet From: Q Top of Well Casing (TOC) O Top of Protective Casing O Other,_____

| - ]
. Depth to Product: faet From: QO Top of Well Casing (TOC) O Top of Protective Casing QO Other:

Length of Water Column: feet Well Volume: gal Screened interval (from GS):
Note: 2-inch well = 0.167 galAt 4-inch well = 0.667 gaint

3. PURGE DATA

Q Bailer, Size: O Bladder Pump QO 2" Submersible Pump O 4" Submersible Pump
O Centrifugal Pump O Peristaltic Pump O Inertial Lift Pump O Other:

Materials: Pump{éaiilet'r' ) O Stainless QG PVC QO Teflon® T Other: .
’ 3 Dedicated QO Prepared Off-Site O Field Cleared Q(Disposable 1,

Material ,ﬁ;pj ubing O Polyethylene O Polypropylene (I Teflon® O Other:
O Dedicated 0 Prepared Off-Site O Field Cleaned /Kbisposable 2.

Purge Method: .
Equipment Model(s)

Was well purged dry? U Yes U No Pumping Rate: gal/min

Cum. Gallons
Removed

Spec. Dissolved . Other:
pH Temp W Cond. Eh Oxygen Turbidity Comments

1246| 0,5 |7 17/203115542 | =294 3,4y Resty
1351 ] 7,33 2o.L2|b0r4 | T35 2. 4, ¢ led,
1359, 2 17\ 62 \ [ =3 | 2.4 <o A

Time

‘ 4. SAMPUNG DATA é Geochemical Analyses
: Method(s): Q1 Bailer, Size: Q Bladder Pump O 2" Submersible Pump O 4" Submersible Pump
; 0 Peristaltic Pump QO Inertial Lift Pump O Other: Ferroustron: _____ mg/L
i ’L
ials: P / Her\ O Stainless O PVC QO Teflon® O Other: . : ) .
Materials: Pump Q Dedicated O Prepared Off-Site 1 Field Cleaned isposable i DO: ) mg/L
N . 0 Polyethylene (1 Polypropylene U Teflon® O Other: )
; Materal: TusingiEope Q Dedicated O Prepared O-Site O Field Cleaned ¥ Disposable . Nitrate: mg/L
Depth to Water at Time of Sampling: Field Fitered? QO Yes O No
_—_J b oo Sulfate: mg/L
ll Sample 1D: Sample Time: el # of Containers: : / - Ly
Duplicate Sample Collected? \"\;{ ves G No 1D J[A4 ey {— Alkalinity: mg/L
i :
~ 18 ~ | : ;
| O Ophere Neel RO Borh Mobey
] ,,\21‘?_5\;5 . S e
|l Note: Include comments such as well condition, odor. presence of NAPL, or other items not on the field day(hb:et - T T

FORM GW-2 /\ i, \/ @‘/

ignature ~

(Rev 6/8/99 ~ wah)




ECK”EL” GROUNDWATER SAMPLING FIELD DATA SHEET

AN INTEGRAL PART OF

WELL ID:__juD ~ |"2—

BROWN anp
CALDWELL
1. PROJECT INFORMATION ,
Project Number: Task Number: Date: &}/ l 3/0 Time: ks Mo
Ciient: Personnel: JL f C s
Project Location:__ [ <3 Hc\gb > Weather: _ﬂo ' C\ gy
2 WELLDATA B - - T o
Casing Diameter: inches Type: QPVC Q Stainless O Galv. Steel O Teflon® T Other: o
Screen Diameter: inches Type: OPVC QO Stainless O Galv. Steel O Teflon® Q Other: R
B Total Depth of Well: f;,'g ,3 Z’feet {From: O Top of Well Casing (TOC) O Top of Protective Casing Q Other: _‘
Depth to Static Water;lsg' g S feet From: QO Top of Well Casing (TOC) {1 Top of Protective Casing O Other:
Depth to Praduct: feet From: @ Top of Well Casing (T OC)f O Top of Protective Casing Q Othe'r_:m
Length of Water Column: feet Well Volume: gal Screened Interval (from GS): )

- Note: 2-inch well = 0.167 galAt 4-inch well = 0.667 gal/ft

3. PURGE DATA

O Bailer, Size: Q Bladder Pump 0 2" Submersible Pump [ 4" Submersible Pump
O Centrifugal Pump  Peristaltic Pump O Inertial Lift Pump O Other:

Q Stainless 0O PVC Q Teflon® O Other:

Purge Method: )
Equipment Model(s)

Materials: Pum aile

I, 0 Dedicated O Prepared Off-Sita O Field Cleaned Disposable ‘ -1. i '
=
jals bi O Polyethylene (U Polypropylene O Teflon® O Othey;
Materlalsyu '3 O Dedicated 0 Prepared Off-Site [ Field Cleaned S isposable 2.
Was well purged dry? 0O Yes U No Pumping Rate: gal/min 3
. Cum. Gallons Spec. | Dissolved N Other:
Time
Removed pH Temp Cond. En Oxygen Turbidity Comments
*
1455 78 o 2324 (225 11,1
v <
o — « )
12752 IOa\\ éq m«[D\‘? ‘-‘Z;r’hu\%) “‘i«\\ Dt“k
s : *
81261 |6 (R0, S [11D
e —— J —— ————
4. SAMPLING BATA Geochemical Analyses
. U Bailer, Size: O Bladder Pump O 2" Submersible Pump U 4" Submersible Pump N 4
Method(s) a Peristaltic Pump O fnertial Lift Purmp O Other: Ferrous lron: __ 1, £ r7‘\l“9/l-
T ; O Stainless U PVC 0O Teflon® 0 Other: : [
Materials: Pump/Qaile - : .
a P 2 O Dedicated O Prepared Oft-Site O Field Cleaned (¥Disposable . Do ___‘Z_ mg/L.
. L Q Polyethylene Q) Polypropylene O Tefion® O Othér: : _
Materials: Tubing/ROBY" 4 pegicated @ Prepared Of:-Site O Field Cleaned Pisposable Nitrate: mg/L
Depth to Water at Time of Sampling: Field Filtered? Q Yes QO No )
_ )< Sulfate: mg/L
Sample ID: Sampie Time: 2 "Zﬂg E # of Containers: : h/ ,
Duplicate Sampte Collected? d Yes O No |ID: Alkalinity: 47—?1-1— mg/L
5. COMMENTS
Note: Include comments such as well condition, odor, presence of NAPL, or other items rot on the field Efa{yshépr T T " T T
FORM GW-2  (Rev 6/8/93 - wah) Sl@naw /




EC‘ENFELDER”

AN INTEGRAL PART OF

WELL ID: Mlo- ) R

GROUNDWATER SAMPLING FIELD DATA SHEET

24
/PO 77

~ .
BROWN axp 7‘ e,
CALDWELL iﬁ'j ‘
1. PROJECT INFORMATION . / ' 4
Project Number: Task Number: Date: ?’ ! 3 oo Time: /6 50 '
Client: Personnet_ = 1 C<
Project Location: O & L\ oh b 4 Weather: Hf"f ?3 C /eqv 3
m— —— — — —— — e <
2. WELL DATA >§
Casing Diameter: inches Type: QO PVC O Stainless T Galv. Steel O Teflon® O Other:
; . T ?s
Screen Diameter: inches Type: O PVC O Stainiess U Galv. Steel O Teflon® O Other: <
Total Depth of Well: 6’ g \L feet From: O Top of Well Casing (TOC) O Top of Protective Casing 3 Other:
Depth to Static Water:ssg § & feet From: O Top of Well Casing (TOC) [ Top of Protective Casing O Other: _
Depth to Product: feet From: @ Top of Well Casing (TOC) O Top of Protective Casing 1 Other: /z
Length of Water Column: feet Well Volume: gal Screened Interval (from GS)

3. PURGE DATA

. O Bailer, Size: Q Biadder Pump O 2" Submersible Pump O 4" Submersible Pump
Purge Method: d Centrifugal Pump 0 Peristaltic Pump O Inertial Lift Pump QO Other:
Q Stainless Q PVC a Tefion® O Other:

Materials: Pump/Bailer Q Dedicated O Prepared Off-Site Q) Field Cleaned O Disposable 1.

Note: 2-inch well = 0.167 gal/ft 4-inch well = 0.667 gaim ?5

Equipment Model(s)

Materials: Rope/Tubing 0 Polyethylene U Polypropylene O Teflon® O Other:

O Dedicated (0 Prepared Off-Site Q Field Cleaned O Disposable 2.
Waswell purged dry? G Yes Q No Pumping Rate: gat/min 3
Time [C‘;”;mii':;“ ol | Temp | (S:'z::. Eh Dgf;;‘;d Turbidity Other: | Comments
0 o0 5 1T 20| IR |8 | o Clonr
Ingo | [ 2SI 211,35 13w —BH | £ 3 ey

1655 14211350 =30.LIK. T

w—
— —

4. SAMPLING DATA

Q Bailer, Size: O Btadder Pump 0 2" Submersible Pump [ 4" Submersible Pump
1 Peristaltic Pump 4 Inertial Lift Pump & Other:

Q Stainless O PVC [ Teflon® U Other:

Q Dedicated Q Prepared Off-Site 3 Field Cleaned O Disposable

Q Polyethylene U Polypropylene O Teflon® QO Other:
QO Dedicated O Prepared Off-Site Q1 Field Cleaned {1 Disposable

Method(s):

Materials; Pump/Bailer

Materials: Tubing/Rope

Depth to Water at Time of Sampling: Field Filtered? U Yes 0O No

Sample ID: Sample Time: /? O:D

# of Containers:

Duplicate Sample Collected? Q Yes @ No ID:

—
e ——

Geochemical Analyses

Ferrous iron; mg/L

DO: mg/L

Nitrate: mg/L ‘
Sulfate: mg/L

Alkalinity: mg/L.

5. COMMENTS |

Note: Include comments such as well condition, odor, presence of NAPL, or other items not on the field data sheet.

/ L /\,‘
S o~
FORM GW-2  (Rev 56/8/99 - wah)

TELCIE N N AL 2

Signature




ECKE”FELDE“ GROUNDWATER SAMPLING FIELD DATA SHEET

AN INTEGRAL PARY OF

. . s
BROWN awp WELL 1D fg\“'c') 1
CALDWELL
1. PROJECT INFORMATION ’ }
Project Number: Task Number: Date:j/ Lg/oo Time: }t ‘fg

Client: Personnel: L l Y C C
. on: B3 | ot e ) war
Project Location:_{3 ) ] oS Weather: 1 ) Wwat mm

2. WELL DATA

m—
—

Casing Diameter: inches Type: G PVC O Stainless O Galv. Steel Q Teflon® 0 Other:

Screen Diameter: inches Type: O PVC 0O Stainless O Galv. Steel O Tefion® O Other:

Totai Depth of Well:(’g- 25 feet From: O Top of Weli Casing (TOC) O Top of Protective Casing G Other:

Depth to Static Water: @01 & feet From: O Top of Well Casing (TOC) Q Top of Protective Casing G Other:

Depth to Product: feet From: Q Top of Well Casing (TOC) O Top of Protective Casing 1 Other:

Length of Water Column: feet Well Volume: gal Screened interval (from GS):

Note: 2-inch well = 0. 167 gai/t 4-inch well = 0.667 gaift

3. PURGE DATA

P Method: Q Bailer, Size: O Bladder Pump 0O 2" Submersible Pump U 4" Submersible Pump
urge Method: Centrifugal Pump O Peristaltic Pump O Inertial Lift Pump Q Other:

P T O Stainless d PVC O Teflon® O Other: . .
Materials: Pump/ O Dedicated O Prepared Off-Site Q Field Cleaned j Disposable 1

il ™ I O Polyethylene [ Polypropylene U Teflon® Q Other:
erials: e/Tubin - -
Mat &B 9 Q Dedicated O Prepared Off-Site 0 Field Cleaned  §kDisposable 2.

' Waswell purged dry? 0 Yes O No Pumping Rate: gal/min 3

Equipment Model(s)

Time Cum. Gallons pH Spec. Dissolved Other:

Temp Cond Eh Turbidity ’ Comments

Removed Oxygen

1200 | ©.25 198 |20 [/S07 |25y | @2 | — < b d,
TQ)!’? 55(4‘4(‘.)?4?

4. SAMPLING DATA

Geochemical Analyses

. O Bailer, Size: QO Bladder Pump & 2" Submersible Pump O 4” Submersible Pump
Method(s): O Peristaltic Pump Q Inertial Lift Pump O Other: Ferrous lron: _L_ mg/L
ote- : Q Stainless QO PVC O Teflon® U Other:
is: Pump/Bail . {
Materials: Pump/Bailer U Dedicated Q Prepared Off-Site 1 Field Cleaned Q1 Disposable DO: mg/L
. . Q Polyethylene O Polypropylene QO Teflon® O Other:
Materials: Tubing/Rope 1 o icated 0 Prepared OF-Site O Field Cleaned O Disposable Nitrate: _/_~ ma/L
Depth to Water at Time of Sampling: Field Filtered? O Yes O No Sulfate: / mall.
. Y 2 ¢ ) : 9
Sample 10 Sample Time: !gl ‘QD # of Containers: :
: inity- /
Duplicate Sample Collected? Q Yes O No ID: Alkalinity: 7/ mg/L
. ) t
5. COMMENTS Voas Need. DR st be [iae
[~ Plastic  ghard oo T -

S A N - o short - . e o

T - s - ’
I % cl ow\ o WLCt\uo ) g\ d [é Ptameter s, -
Note: Include comments such%i well condition, odor, presence of NAPL, or other items nofion the field data shett A o T

,‘) e “ / $

FORM GW-2  (Rev 6/8/99 - wah) " e

Signature
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APPENDIX B

Laboratory Analytical Report

PAWP\BISERV\12832\068r.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
(713) 660-0901

Case Narrative for:
Brown & Caldwell

Certificate of Analysis Number:

00090351
Report To: Project Name: BJ Hobbs
Brown & Caldwell Site: Hobbs NM
Lynn Wright Site Address:
1415 Louisiana
Suite 2500
¢ PO Number:
Houston
X State: New Mexico
77002- State Cert. No.:
ph: (713) 759-0999 fax: (713) 308-3886 Date Reported: 9/28/00

Upon receipt of your samples it was found that two containers received unpreserved for Diesel Range Organics for your samples "MW-5",
"MW-10", "Duplicate". Also, Gasoline Range Organics/BTEX vials for your samples "MW-3", "MW-4", "MW-5", "OW-4", "Duplicate” were
received unpreserved. As per our conversation on September 15, 2000, the laboratory added HCL to you Diesel Range Organics
containers and proceeded with all analyses.

~ Your sample ID "MW-10" (SPL ID: 00090351-05) was analyzed for Gasoline Range Organics by SW846 method 8015. The surrogate 1,4-

Difluorobenzene was outside the quality control limits, due to matrix interference.

The reported results are only representative of the samples submitted for testing.Any data flags or quality control exceptions associated with
this report will be footnoted in the analytical result page(s) or the quality control summary page(s).

Please do not hesitate to contact us if you have any questions or comments pertaining to this data report. Please reference the above
Certificate of Analysis Number.

This report shall not be reproduced except in full, without the written approval of the laboratory. The reported results are only representative
of the samples submitted for testing.

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

g "y " 9/28/00
w}d‘mwv b o -
est, Sonia

Date

Senior Project Manager



Brown & Caldwell

HOUSTON LABOQRATORY
8880 INTERCHANGE DRIVE

HOUSTON, TEXAS 77054
(713) 660-0901

Certificate of Analysis Number:

00090351
eport To:  Brown & Caldwell Project Name: BJ Hobbs
Lynn Wright Site: Hobbs NM
141_5 Louisiana Site Address:
Suite 2500 R
Houston
X PO Number:
77002- State: New Mexico
h: (713) 759-0999 fax: (713) 308-3886
ph: (713) ax: (713) State Cert. No.:
Fax To: Brown & Caldwell
. Date Re| . 9/28/
Lynn Wright fax: (713) 308-3886 Date Reported: 00
Client Sample ID  Lab Sample ID | Matrix Date Collected { Date Received cocib }HOLDJ
W-3 00090351-01 Water 9/13/00 1:30:00 PM 9/14/00 10:00:00 AM 088964 | ]
W—4 00090351-02 Water 9/13/00 3:00:00 PM 9/14/00 10:00:00 AM 088964 M
MW. 00090351-03 Water 9/13/00 10:35:00 AM 9/14/00 10:00:00 AM 088964 ]
00090351-04 Water 9/13/00 11:30:00 AM 9/14/00 10:00:00 AM 088964 e
-10 00090351-05 Water 9/13/00 3:30:00 PM 9/14/00 10:00:00 AM 088964 O
-1 1A 00090351-06 B Water 9/13/00 2:00:00 PM 9/14/00 10:00:00 AM 0883964 ]
00090351-07 Water 9/13/00 4:00:00 PM 9/14/00 10:00:00 AM 088964 ]
00090351-08 Water 9/13/00 5:00:00 PM 9/14/00 10:00:00 AM 088964 ]
00090351-09 Water 9/13/00 12:30:00 PM 9/14/00 10:00:00 AM 088964 ]
uphcate 00090351-10 Water 9/13/00 9/14/00 10:00:00 AM 088964 ]
ip Blank 9/11/00 00090351-11 Water 9/13/00 9/14/00 10:00:00 AM 088979 ] ]
- 9/28/00
/éan‘ _
est, Sonia Date
enior Project Manager
Joel Grice

====u%;

Laboratory Director

Ted Yen
Quality Assurance Officer

9/28/00 11:08:49 AM




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON, TEXAS 77054
(713) 660-0904

Client Sample ID MW-3 Collected: 9/13/00 1:30:00 SPL Sample ID: 00090351-01

Site: Hobbs NM

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
I DIESEL RANGE ORGANICS MCL SW3015B Units: mg/L
Diesel Range Organics ND 0.2 1 09/16/00 22:12 AM 408389
Surr: n-Pentacosane 844 % 18120 1 09/16/00 22:12 AM 408389
m Run ID/Seq #: HP_V_000916C-408389
Prep Method Prep Date Prep Initials
, SW3550A 09/15/2000 9:06 KL
I] GASOLINE RANGE ORGANICS MCL SwWa015B Units: mg/L
Gasoline Range Organics ND 0.1 1 09/19/00 19:27 D_R 408337
Surr: 1,4-Difluorobenzene 86.7 % 74121 1 09/19/00 19:27 D_R 408337
|] Surr: 4-Bromofluorobenzene 710 % 55-150 1 09/19/00 19:27 D_R 408337
PURGEABLE AROMATICS MCL SW8021B Units: ug/L
Benzene ND 1 1 09/19/00 19:27 D_R 408280
Ethylbenzene ND 1 1 09/19/00 19:27 D_R 408280
‘ Toluene ND 1 1 09/19/00 19:27 D_R 408280
Xylenes, Total ND 1 1 09/19/00 19:27 D_R 408280
i Surr: 1,4-Difluorobenzene 994 % 72137 1 09/19/00 19:27 D_R 408280
|] Surr: 4-Bromofliorobenzene 94.3 % 48-156 1 09/19/00 19:27 D_R 408280
Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL.)
Il B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution
* - Surrogate Recovery Qutside Advisable QC Limits MI - Matrix Interference
J - Estimated Value between MDL and PQL
ll 9/28/00 11:08:54 AM




HOUSTON LABQRATORY
e 8880 INTERCHANGE DRIVE
‘[’ HOUSTON, TEXAS 77054
®

(713) 660-0901

Client Sample ID MW-4 Collected: 9/13/00 3:00:00 SPL SampleID: 00090351-02

Site: Hobbs NM

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #

DIESEL RANGE ORGANICS MCL SWs015B8 Units: mg/L
Diesel Range Organics 0.61 0.2 1 09/17/00 0:13 AM 408392

m Surr: n-Pentacosane 844 % 18-120 1 09/17/00 0:13 AM 408392

Run |D/Seq #: HP_V_000916C-408392
Prep Method Prep Date Prep Initials
SW3550A 09/15/2000 9:06 KL

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L
Gasoline Range Organics ND 0.1 1 09/19/00 19:52 D_R 408338
Surr: 1,4-Difluorobenzene 857 % 74121 1 09/19/00 19:52 D_R 408338
Surr: 4-Bromofluorobenzene 780 % 55-150 1 09/19/00 19:52 D_R 408338

PURGEABLE AROMATICS MCL Sws021B Units: ug/L
Benzene ND

Ethylbenzene ND
Toluene ND
Xylenes, Total ND
Surr: 1,4-Difluorobenzene 959 % 72137
Surr: 4-Bromofluorobenzene 994 % 48-156

09/19/00 19:52 D_R 408281
09/19/00 19:52 D_R 408281
09/19/00 19:52 D_R 408281
09/19/00 19:52 D_R 408281
09/19/00 19:52 D_R 408281
09/19/00 19:52 D_R 408281

P N QU N R Y
Al

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution
* - Surrogate Recovery Outside Advisable QC Limits M} - Matrix Interference
J - Estimated Value between MDL and PQL

9/28/00 11:08:54 AM

Il Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL)




{713) 660-0901

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
4

Client Sample ID MW-5 Collected: 9/13/00 10:35:00 SPL Sample ID: 00090351-03
Site: Hobbs NM
Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
Il DIESEL RANGE ORGANICS MCL Sw8015B Units: mg/L
Diesel Range Organics ND 0.2 1 09/17/00 0:54 AM 408393
Surr: n-Pentacosane 722 % 18-120 1 09/17/00 0:54 AM 408393
Run 1D/Seq #: HP_V_000916C-408393
Prep Method Prep Date Prep Initials
: SW3550A 09/15/2000 9:06 KL
‘ m ‘GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L
: Gasoline Range Organics ND 0.1 1 09/19/00 22:51 D_R 408339
Surr: 1,4-Difluorobenzene 86.0 % 74-121 1 09/19/00 22:51 D_R 408339
\ I] Surr: 4-Bromofluorobenzene 727 % 55-150 1 09/19/00 22:51 D_R 408339
HEADSPACE GAS ANALYSIS MCL RSK147 Units: mag/L
Ethane ND 0.0025 1 09/26/00 8:52 A_A 413336
ll Ethylene ND 0.0032 1 09/26/00 8:52 A_A 413336
| Methane ND 0.0012 1 09/26/00 8:52 A_A 413336
| - .
‘ NITROGEN, NITRATE (AS N) MCL - E300 Units: mg/L
m Nitrogen,Nitrate (As N) 3.93 0.1 1 09/14/00 13:14 KM 404637
PURGEABLE AROMATICS MCL sSwso21B Units: ug/L
Benzene ND 1 1 09/19/00 22:51 D_R 408287
“ Ethylbenzene ND 1 1 09/19/00 22:51 D_R 408287
? Toluene ND 1 1 09/19/00 22:51 D_R 408287
Xylenes,Total ND 1 1 09/19/00 22:51 D_R 408287
Surr: 1,4-Difluorobenzene 99.0 % 72-137 1 09/19/00 22:51 D_R 408287
Surr: 4-Bromofluorobenzene - 97.7 % 48-156 1 09/19/00 22:51 D_R 408287
SULFATE o MCL E300 Units: mg/L
ll Suifate o 200 4 20 09/14/00 13:14 KM 404814
Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL)
Il B - Analyte detected in the associated Method Blank D - Surrogate Recovery lUnreportable due to Dilution
* - Surrogate Recovery Qutside Advisable QC Limits M! - Matrix Interference
J - Estimated Value between MDL and PQL
ﬂ 9/28/00 11:08:55 A




HOUSTON LABORATORY
l 8880 INTERCHANGE DRIVE
‘f’ HOUSTON, TEXAS 77054
®

{713) 660-0901

Client Sample ID MW-7 Collected: 9/13/00 11:30:00 SPL Sample ID: 00090351-04

Site: Hobbs NM

] Analyses/Method Resuit Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
1, DIESEL RANGE ORGANICS MCL SW8015B Units: mg/L
Diesel Range Organics ND 0.2 1 09/17/00 1:35 AM 408394
Surr: n-Pentacosane 103 % 18-120 1 09/17/00 1:35 AM 408394
l] Run ID/Seq #: HP_V_000916C-408394
Prep Method Prep Date Prep Initials
SW3550A 09/15/2000 9:06 KL
GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L
Gasoline Range Organics ND 0.1 1 09/19/00 23:17 D R 408340
Surr: 1,4-Diftuorobenzene 87.7 % 74121 1 09/19/00 23:17 D_R 408340
Surr: 4-Bromofluorobenzene 73.3 % 55-150 1 09/19/00 23:17 D_R 408340
PURGEABLE AROMATICS MCL Swso21B Units: ug/L
Benzene ND 1 1 09/19/00 23:17 D_R 408288
Ethylbenzene ND 1 1 09/19/00 23:17 D_R 408288
Toluene ND 1 1 09/19/00 23:17 D_R 408288
Xylenes, Total ND 1 1 09/19/00 23:17 D_R 408288
Surr: 1,4-Difluorobenzene 992 % 72-137 1 09/19/00 23:17 D_R 408288
Surr: 4-Bromofluorobenzene 96.1 % 48-156 1 09/19/00 23:17 D_R 408288
Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL)
ll B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution
* - Surrogate Recovery Outside Advisable QC Limits MI - Matrix Interference
J - Estimated Value between MDL and PQL
‘; 9/28/00 11:08:55 AM
A




(713) 660-0901
Client Sample ID MW-10 Collected: 9/13/00 3:30:00 SPL SampleiD: 00090351-05

Site: Hobbs NM

” HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
/,1 HOUSTON, TEXAS 77054
i d

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
DIESEL RANGE ORGANICS MCL SW80158 Units: mg/L
Diesel Range Organics 1.6 0.2 1 09/17/00 7:46 AM 408400
Surr: n-Pentacosane 986 % 18-120 1 09/17/00 7:46 AM 408400
Ii Run ID/Seq #: HP_V_000916C-408400
\Prep Method Prep Date Prep Initials
\SWSSSOA 09/15/2000 9:06 KL
'] GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L
Gasoline Range Organics 0.41 0.1 1 09/19/00 23:43 D R 408341
Surr: 1,4-Difluorobenzene 128 % 74-121 1~ 09/19/00 23:43 D_R 408341
l] Surr: 4-Bromofluorobenzene 99.7 % 55-1580 1 09/19/00 23:43 D_R 408341
HEADSPACE GAS ANALYSIS MCL RSK147 Units: mg/L
Ethane ND 0.0025 1 09/26/00 9:26 A_A 413152
Ethylene ND 0.0032 1 09/26/00 9:26 A_A 413152
| Methane 0.031 0.0012 1 09/26/00 9:26 A_A 413152
|
l NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L
‘ l] Nitrogen,Nitrate (As N) ND 0.1 1 09/14/00 13:14 KM - 404645
! PURGEABLE AROMATICS MCL SW8021B Units: ug/L
j Benzene 23 1 1 09/18/00 23:43 D_R 408289
“ Ethylbenzene - 1.1 1 1 09/19/00 23:43 D_R 408289
Toluene 1.5 1 1 09/19/00 23:43 D_R 408289
Xylenes,Total 2.9 1 1 09/19/00 23:43 D_R 408289
Surr: 1,4-Diflucrobenzene 111 % 72137 1 09/19/00 23:43 D_R 408289
Il Surr: 4-Bromofluorobenzene 104 % 48-156 1 09/19/00 23:43 D_R 408289
SULFATE MCL E300 Units: mg/L
Sulfate 160 2 10 09/14/00 13:14 KM 404817
Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL)
“ B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution
* - Surrogate Recovery Qutside Advisable QC Limits MI - Matrix Interference
J - Estimated Value between MDL and PQL
9128/00 11:08:56 AM




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

(713) 660-0901

Client Sampie ID MW-11A Collected: 9/13/00 2:00:00 SPL SampleD: 00090351-06

Site: Hobbs NM

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
I DIESEL RANGE OQRGANICS MCL SW80158 Units: mg/L
Diesel Range Organics 0.36 0.2 1 09/17/00 2:16 AM 408395
Surr: n-Pentacosane 982 % 18-120 1 09/17/00 2:16 AM 408395
m Run [D/Seq #: HP_V_000916C408395
ﬁD—rep Method Prep Date Prep lnitials)
B 09/15/2000 9:06
GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L
i Gasoline Range Organics ND 0.1 1 09/21/00 20:45 D_R 411103
i Surr: 1,4-Difluorobenzene 93.0 % 74121 1 09/21/00 20:45 D_R 411103
i Surr: 4-Bromofluorobenzene 753 % 55-150 1 09/21/00 20:45 D_R 411103
1 HEADSPACE GAS ANALYSIS MCL RSK147 Units: mg/L
\ Ethane ND 0.0025 1 09/26/00 9:46 A_A 413153
Ethylene ND 0.0032 1 09/26/00 9:46 A_A 413153
Methane ND 0.0012 1 09/26/00 9:46 A_A 413153
NITROGEN, NITRATE (AS N) MCL ) E300 Units: mg/L
Il Nitrogen,Nitrate (AsN) ND 0.1 1 09/14/00 13:14 KM 404648
PURGEABLE AROMATICS MCL SW8021B Units: ug/L
Benzene 1.4 1 1 09/21/00 20:45 D_R 411041
ll Ethylbenzene ND 1 1 09/21/00 20:45 D_R 411041
Toluene ND 1 1 09/21/00 20:45 D_R 411041
XyleneEZTotal ND 1 1 09/21/00 20:45 D_R 411041
l] Surr: 1,4-Difluorobenzene 102 % 72137 1 09/21/00 20:45 D_R 411041
Surr: 4-Bromofluorobenzene 98.2 % 48-156 1 09/21/00 20:45 D_R 411041
SULFATE MCL E300 Units: mg/L
“ Sulfate 320 10 50 09/14/00 13:14 KM 404818
y
Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL)
Il B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution
* - Surrogate Recovery Qutside Advisable QC Limits MI - Matrix Interference
J - Estimated Value between MDL and PQL
ll 9/28/00 11:08:57 AM




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
M HOUSTON, TEXAS 77054
® .

{713) 660-0901

Client Sampie ID MW-12 Collected: 9/13/00 4:.00:00 SPL Sample ID: 00090351-07
Il Site: Hobbs NM
Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
m DIESEL RANGE ORGANICS MCL SWs80158 Units: mg/L
Diesel Range Organics 0.23 0.2 1 09/17/00 5:01 AM 408396
Surr: n-Pentacosane 104 % 18-120 1 09/17/00 5:01 AM 408396
m Run ID/Seq #: HP_V_000916C-408396
[Prep Method lPrep Date ‘ [Prep Initials |
|SW3550A [09/15/2000 9:06 KL \
I] GASOLINE RANGE ORGANICS MCL Swsgo158 Units: mg/L
Gasoline Range Organics ND 0.1 1 09/21/00 21:11 D R 411104
Surr: 1,4-Difluorobenzene 923 % 74121 1 09/21/00 21:11 D_R 411104
Il Surr: 4-Bromofluorobenzene 747 % 55-150 1 09/21/00 21:11 D_R 411104
HEADSPACE GAS ANALYSIS MCL RSK147 Units: mg/L
Ethane ) ND 0.0025 1 09/26/00 10:02 A_A 413154
n Ethylene ND 0.0032 1 09/26/00 10:02 A_A 413154
Methane ND 0.0012 1 09/26/00 10:02 A_A 413154
NITROGEN, NITRATE (AS N) ) MCL - E300 Units: mg/L -
Nitrogven,Nitrate (As N) . ND 0.1 : ’ 1 09/14/00 13:14° KM 404651
PURGEABLE AROCMATICS MCL Swa021B8 Units: ug/L
Pglzene 34 1 1 09/21/00 21:11 D_R ) 411042
ll Ethylbenzene ND 1 1 09/21/00 21:11 D_R 411042
Toluene ND 1 1 09/21/00 21:11 D_R 411042
Xylenes,Total ND 1 1 09/21/00 21:11 D_R 411042
Surr: 1,4-Difluorobenzene 102 % 72-137 1 09/21/00 21:11 D_R 411042
Surr: 4-Bromofluorobenzene 991 % 48-156 1 09/21/00 21:11 D_R 411042
SULFATE . MCL E300 Units: mg/L
Sulfate 240 5 25 09/14/00 13:14 KM 404819
i
I
)
Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL)
m B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution
* - Surrogate Recovery QOutside Advisable QC Limits MI - Matrix Interference
J - Estimated Value between MDL and PQL
m 9/28/00 11:08:58 AM




HOUSTON LABORATORY
880 INTERCHANGE DRIVE
4/,1 HOUSTON, TEXAS 77054
®

(713) 660-0801

Client Sample ID MW-13 Collected: 9/13/00 5:00:00 SPL Sample ID: 00090351-08

Site: Hobbs NM

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
m DIESEL RANGE ORGANICS MCL SW8015B Units: mg/L
Diesel Range Organics 0.44 0.2 1 09/17/00 5:42 AM 408397
i " surr: n-Pentacosane 71.0 % 18-120 1 09/17/00 5:42 AM 408397
" RunD/Seq #: HP_V_000916C-408397
\Prep Method IPrep Date {Prep Initials
'SW3550A 109/15/2000 9:06 [KL
I] GASOLINE RANGE ORGANICS MCL Sw8015B Units: mg/L
Gasoline Range Organics 0.12 0.1 1 09/21/00 21:37 D_R 411105
" surr: 1,4-Difluorobenzene 953 % 74121 1 09/21/00 21:37 D_R 411105
Surr: 4-Bromofiuorobenzene 813 % 55-150 1 09/21/00 21:37 D_R 411105
PURGEABLE AROMATICS MCL Swsa021B Units: ug/L
Benzene ND 1 1 09/21/00 21:37 D_R 411043
I’ Ethylbenzene 34 1 1 09/21/00 21:37 D_R 411043
Toluene ND 1 1 09/21/00 21:37 D_R 411043
Wenes,Total ND 1 1 09/21/00 21:37 D_R 411043
Surr: 1,4-Difluorobenzene 885 % 72137 1 09/21/00 21:37 D_R 411043
Il ' Surr: 4-Bromofluorobenzene 100 % 48-156 1 09/21/00 21:37 D_R 411043
| |
|
|
\ !
|
! :
Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL)
Il B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution |
* - Surrogate Recovery Outside Advisable QC Limits MI - Matrix Interference ‘
J - Estimated Value between MDL and PQL |
9/28/00 11:08:58 AM




(I

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON, TEXAS 77054
{713) 660-0901

Client Sample ID OW-4 Collected: 9/13/00 12:30:00 SPL Sample ID: 00090351-09
Site: Hobbs NM
Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
DIESEL RANGE ORGANICS MCL SW8015B Units: mg/L
Diesel Range Organics ND 0.2 1 09/17/00 6:23 AM 408398
Surr: n-Pentacosane 652 % 18120 1 09/17/00 6:23 AM 408398
Run ID/Seq #: HP_V_000916C-408398
ﬁ’rep Method Prep Date Prep Initials‘
EW3550A 09/15/2000 9:06 KL \
GASOLINE RANGE ORGANICS MCL SW80158 Units: mg/L
Gasoline Range Organics ND 0.1 1 09/20/00 18:06 DL 408827
Surr: 1,4-Difluorobenzene 101 % 74-121 1 09/20/00 18:06 DL 408827
Surr: 4-Bromofluorobenzene 97.3 % 55-150 1 09/20/00 18:06 DL 408827
HEADSPACE GAS ANALYSIS MCL RSK147 Units: mg/L
Ethane ND 0.0025 1 09/26/00 10:17 A_A 413155
Ethylene ND 0.0032 1 09/26/00 10:17 A_A 413155
Methane ND 0.0012 1 09/26/00 10:17 A_A 413155
NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L
Nitrogen,Nitrate (As N) 3.21 0.1 1 09/14/00 13:14 KM 404654
PURGEABLE AROMATICS MCL Sw8021B Units: ug/L
Benzene ND 1 1 09/20/00 18:06 DL 408770
Ethylbenzene ND 1 1 09/20/00 18:06 DL 408770
Toluene ND 1 1 09/20/00 18:06 DL 408770
Xylenes,Total ND 1 1 09/20/00 18:06 DL 408770
Surr: 1,4-Difluorobenzene 956 % 72-137 1 09/20/00 18:06 DL 408770
Surr: 4-Bromofluorobenzene 102 % 48-156 1 09/20/00 18:06 DL 408770
SULFATE MCL E300  Units:mg/L B
Sulfate 170 2 10 09/14/00 13:14 KM 404820
Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL )

B - Analyte detected in the associated Method Blank
* - Surrogate Recovery Outside Advisable QC Limits

J - Estimated Value between MDL and PQL

D - Surrogate Recovery Unreportable due to Dilution

MI - Matrix Interference

9/28/00 11:08:59 AM



I

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON, TEXAS 77054
(713) 860-0901

Client Sample ID Duplicate Collected: 9/13/00 SPL Sample ID:  00090351-10
Site: Hobhs NM
Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
DIESEL RANGE ORGANICS MCL SW8015B Units: mg/L
Diesel Range Organics 0.48 0.2 1 09/17/00 7:05 AM 408399
Surr: n-Pentacosane 83.0 % 18120 1 09/17/00 7:05 AM 408399
Run ID/Seq #: HP_V_000916C-408399
[Prep Method Prep Date Prep Initials| :
|SW3550A 09/15/2000 9:06 KL ] !
GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L
Gasoline Range Organics ND 0.1 1 09/20/00 18:32 DL 408828
Surr: 1,4-Difluorobenzene 103 % 74121 1 09/20/00 18:32 DL 408828 i
Surr: 4-Bromofluorobenzene 98.0 % 55150 1 09/20/00 18:32 DL 408828 ‘\
PURGEABLE AROMATICS MCL SW8021B Units: ug/L |
Benzene ND 1 1 09/20/00 18:32 DL 408771
Ethylbenzene ND 1 1 09/20/00 18:32 DL 408771
Toluene ND 1 1 09/20/00 18:32 DL 408771
Xylenes, Total ND 1 1 09/20/00 18:32 DL 408771 ‘
Surr: 1,4-Difluorobenzene 956 % 72-137 1 09/20/00 18:32 DL 408771 !
Surr: 4-Bromofluorobenzene 102 % 48-156 1 09/20/00 18:32 DL 408771
|
Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) |

B - Analyte detected in the associated Method Blank
* - Surrogate Recovery Outside Advisable QC Limits

J - Estimated Value between MDL and PQL

O - Surrogate Recovery Unreportable due to Dilution
M1 - Matrix Interference

9/28/00 11:08:59 AM




HOUSTON LABORATORY
ﬂ’! 8880 INTERCHANGE DRIVE
/ HOUSTON, TEXAS 77054
ll ® (713) 660-0801 ‘
|
" Client Sample ID Trip Blank 9/11/00 Collected: 9/13/00 SPL Sample ID:  00090351-11
Site: Hobbs NM
Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
II GASOLINE RANGE ORGANICS MCL SW38015B Units: mg/L
Gasoline Range Organics ND 0.1 1 09/21/00 22:02 D_R 411106
‘ Surr: 1,4-Difluorobenzene 877 % 74121 1 09/21/00 22:02 D_R 411106
~ Surr: 4-Bromofluorobenzene 740 % 55-150 1 09/21/00 22:02 D_R 411106
PURGEABLE AROMATICS MCL SW8021B Units: ug/L
Benzene ND 1 1 09/21/00 22:02 D_R 411044
II Ethylbenzene ND 1 1 09/21/00 22:02 D_R 411044 [
Toluene ND 1 1 09/21/00 22:02 D_R 411044
S(ylenes,TotaI ND 1 1 09/21/00 22:02 D_R 411044
n ~ Surr: 1,4-Difluorobenzene 974 % 72137 1 09/21/00 22:02 D_R 411044
"~ Surr: 4-Bromofluorobenzene 98.3 % 48-156 1 09/21/00 22:02 D_R 411044 !
| |
|
Il |
|
i
|
I' !
y
Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL)
“ B - Analyte detected in the associated Method Blank O - Surrogate Recovery Unreportable due to Dilution
* - Surrogate Recovery Outside Advisable QC Limits MI - Matrix Interference
J - Estimated Value between MDL and PQL
I‘I 9/28/00 11:09:00 AM ‘
|




Quality Control Documentation




HOUSTON LABORATORY
8830 INTERCHANGE DRIVE
/’l HOUSTON, TEXAS 77054
® (713) 660-0901

Quality Control Report

Brown & Caldwell

BJ Hobbs
Analysis: Diesel Range Organics WorkOrder: 00090351
Method: SW80158 Lab Batch ID: 7246
Method Blank Samples in Analytical Batch:
Run!D: HP_V_000916C-408387  Units: mg/L Lab Sample ID Client Sample ID
Analysis Date: 09/16/2000 20:51 Analyst:  AM 00020351-01B MW-3
Preparation Date:  09/15/2000 3:06 Prep By: KL Method SW3550A 000380351-028 MW-4
ll 00090351-03B MW-5
00090351-04B MW-7
Analyte Result |Rep Limit 00090351 858 MW-10
Diesel Range Organics ND 0.20 . )
Surr: n-Pentacosane 1084 18-120 00090351-068B MW-11A
00080351-07B MW-12 .
00090351-088 MW-13 |
00090351-09B OW-4 I
00090351-10B Duplicate

Laboratory Control Sample (LCS)

Matrix Spike (MS) / Matrix Spike Duplicate (MSD)

Sample Spiked: 00090351-01

‘ RunlID: HP_V_000916C-408388  Units: mg/L
" Analysis Date: 09/16/2000 21:32 Analyst:  AM
Preparation Date:  09/15/2000 9:06 Prep By: KL Method SW3550A i
!
Analyte Spike Result | Percent Lower | Upper
II Added Recovery Limit Limit
3 Diesel Range Organics - 25 2.5) 99 60| 140

RunitD: HP_V_000916C-408390 Units: mg/L
Analysis Date: 09/16/2000 22:52 Analyst: AM
Preparation Date:  09/15/2000 9:06 Prep By: Method
\ - o
% Analyte Sample MS MS Result MS % | MSD | MSD Result ‘ MSD % |RPD | RPD | Low |High |
! Resuit Spike Recovery | Spike Recovery Limit | Limit | Limit |
; Added Added \ |
| II Diesel Range Organics B ND| 125 1.4 104 125 1.4 9741] 6.58] 39 13] 130
" Qualifiers: ND/U - Not Detected at the Reporting Limit B * - Recovery Outside Advisable QC Limits
Il B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution
J - Estimated value between MDL and PQL MI - Matrix Interference
II 9/28/00 11:09:01 AM




A

Quality Control Report
Brown & Caldwell

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON, TEXAS 77054
(713) 660-0901

BJ Hohbs
Analysis: Headspace Gas Analysis WorkOrder: 00090351
Method: RSK147 Lab Batch ID: R21337
Method Blank Samples in Analytical Batch:
RunlD: VARC_000926A-413258  Units: mg/L Lab Sample ID Client Sample ID
Analysis Date: 09/26/2000 7:59 Analyst:  A_A 00090351-03C MW-5
00090351-05C MW-10
00090351-06C MW-11A
Analyt Result |Rep Limit 00090351-07C MW-12
nalyte
T~ Bl 65025 00090351-08C ow-4
Ethylene ND 0.0032
Methane ND 0.0012
Sample Duplicate
Original Sample:  00090351-09
RunliD: VARC_000926A-413155 Units: mg/L
Analysis Date: 09/26/2000 10:17 Analyst:  A_A
Analyte Sample bup RPD RPD
Result | Result Limit
Ethane ND ND o 50
Ethylene ND ND 0 50
Methane NQ ~___ND 0 50
Qualifiers: ND/U - Not Detected at the Reporting Limit * - Recovery Outside Advisable QC Limits

B - Analyte detected in the associated Method Blank
J - Estimated value between MDL and PQL

D - Recovery Unreportable due to Dilution
MI - Matrix Interference

9/28/00 11:09:02 AM




HOUSTON LABORATORY
p‘ 8880 INTERCHANGE DRIVE
/ HOUSTON, TEXAS 77054
® (713) 660-0901

Quality Control Report

Brown & Caldwell

BJ Hobbs
Analysis: Purgeable Aromatics WorkOrder: 00090351
Method: sSwsaoz218 Lab Batch ID: R21044
Method Blank Samples in Analytical Batch:
RuniD: HP_R_000919A-408277  Units:  ug/L Lab Sample ID Client Sample ID
Analysis Date: 09/19/2000 15:25 Analyst: D_R 00090351-01A MW-3
00090351-02A MW-4
00090351-03A MW-5
Analyt Result [Rep Limit 00090351-04A MW-7
navie esutt JRep 00090351-05A MW-10
Benzene ND 1.0
Ethylbenzene ND 1.0
Toluene ND 1.0
Xylenes, Totat ND 1.0
Surr: 1,4-Difluorobenzene 98.4 72-137
Surr: 4-Bromofluorobenzene 94.3]  48-158)
Il Laboratory Control Sample (LCS)
RuniD: HP_R_000919A-408276 Units: ug/L
Analysis Date: 09/19/2000 14:33 Analyst: D_R
Analyte Spike Result | Percent Lower | Upper
Added Recovery Limit Limit
Benzene 50 54 109, 70 130
Ethylbenzene e 50 48 96 70 130
Toluene 50 50 100 70 130
Xylenes, Total 150 142 95 70 130

Matrix Spike (MS) / Matrix Spike Duplicate (MSD)
Il Sample Spiked: 00090351-01
RunlD: HP_R_000919A-408278 Units: ug/L
Analysis Date: 09/19/2000 17:19 Analyst: D_R
o Analyte | Sample MS MSResult | MS% | MSD | MSD Result | MSD % | RPD | RPD | Low |High
Resulit Spike Recovery | Spike Recovery Limit | Limit | Limit
Added Added
Benzene ND 20 20 102| 20 25 126| 21.67 21| 32| 164
Ethylbenzene ND| 20 17 87.3 20 21 107] 20.6* 19| ~ 52[ 142
) Toluene ND 20 19 932 20 23 116/ 21.8" 20, 38| 159
. Xylenes, Total ND 60 53 88.3 60 65 108] 20.3*] 18] 53] 144
Qualifiers: 'ND/U - Not Detected at the Reporting Limit * . Recovery Outside Advisable QC Limits o
Iﬂ B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution
J - Estimated value between MDL and PQL MI - Matrix Interference
9/28/00 11:09:02 AM




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON, TEXAS 77054

(713) 660-0901
Quality Control Report

Brown & Caldwell

BJ Hobbs
Analysis: Gasoline Range Organics WorkOrder: 00090351
Method: Sw80158 Lab Batch ID: R21047
Method Blank Samples in Analytical Batch:
RuniD: HP_R_0009198-408434  Units: mgil. Lab Sample ID Client Sample ID
Analysis Date: 09/19/2000 15:25 Analyst: D_R 00090351-01A MW-3
00090351-02A MW-4
00090351-03A MW-5
00090351-04A MW-7
Analyte Resuit (Rep Limit 00090351-05A MW-10
Gasoline Range OrgréBEsg ND 0.10 ) ;
Surr: 1,4-Difluorobenzene 88.0 74-121
| Surr: 4-Bromofluorobenzene 70.0 55-150
Laboratory Control Sample (LCS)
RunID: HP_R_000919B-408433  Units: mg/L
Analysis Date: 09/19/2000 14:59 Analyst: D_R
r Analyte Spike Result | Percent Lower | Upper
Added Recovery Limit Limit
|Gasoline Range Organics 1 1.1 105 42 136
Matrix Spike (MS) / Matrix Spike Duplicate (MSD)
Sample Spiked: 00090351-02
RunID: HP_R_000919B-408335 Units: mg/L
Analysis Date: 09/19/2000 18:10 Analyst: D_R
T Analyte B Sample MS MSResult | MS% | MSD | MSDResult | MSD% |RPD |RPD ]| Low |High
Result Spike Recovery | Spike Recovery Limit | Limit | Limit
Added Added
\Gasoline Range Organics ND| 09 0.83 846l 009 078] 796 602 36 36/ 160

Qualifiers:

B - Analyte detected in the associated Method Blank
J - Estimated value between MDL and PQL

ND/U - Not Detected at the Reporting Limit

*_Recovery Outside Advisable QC Limits

D - Recovery Unreportable due to Dilution
Ml - Matrix Interference

9/28/00 11:09:03 AM
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HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON, TEXAS 77054
(713) 660-0801

Quality Control Report
Brown & Caldwell
BJ Hobbs
Analysis: Purgeable Aromatics WorkOrder: 00090351
Method: SW8021B Lab Batch 1D: R21082
Method Blank Samples in Analytical Batch:
RuniD: HP_N_000920A-408758  Units: ug/L Lab Sample iD Client Sample 1D
Analysis Date: 09/20/2000 10:35 Analyst: DL 00090351-09A OwW-4
00090351-10A Duplicate
N Analyte Result (Rep Limit
Benzene ND 1.0
Ethylbenzene _ ND 1.0
Toluene ND 1.0
Xylenes, Total NO 1.0
__Surr: 1,4-Diflucrobenzene 94.2 72137
__Surr: 4-Bromofluorobenzene 99.5 48-156
Laboratory Control Sample (LCS)
RunID: HP_N_000920A-408756  Units: ug/L.
Analysis Date: 09/20/2000 9:17 Analyst: DL
I Analyte Spike Result | Percent Lower | Upper
Added Recovery Limit Limit
Benzene 50 53 107 70 130
Ethylbenzene 50 53 106 70 130
Toluene 50 53 106 70 130
Xylenes, Total 150 164 109 70 130
Matrix Spike (MS) / Matrix Spike Duplicate (MSD)
Sample Spiked: 00090424-01
RuniD: HP_N_000920A-408759  Units: ug/L
Analysis Date: 09/20/2000 12:23 Analyst: DL
Analyte Sample MS MSResult | MS% | MSD | MSDResult | MSD % |RPD|RPD | Low |High
Resuit Spike Recovery | Spike Recovery Limit | Limit | Limit
Added Added
Benzene ND 20 18 88.0 20 19 03.6| 6.17] 21 32| 164
Ethylbenzene ND 20 17 85.4 20 19 92.6| 8.11 19 52} 142
Toluene ND 20 18 90.8 20 . 19 94.0; 345 20 38| 159
Xylenes, Total - ND 60 53 88.3 60| 57 95.0 7.27| 18 53| 144

" Qualifiers:

ND/U - Not Detected at the Reporting Limit
B - Analyte detected in the associated Method Blank

J - Estimated value between MDL and PQL

* - Recovery Outside Advisable QC Limits

D - Recovery Unreportable due to Dilution
MI - Matrix Interference

9/28/00 11:09:03 AM




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
/’l HOUSTON, TEXAS 77054
®

(713) 660-0901
Quality Control Report

Brown & Caldwell

BJ Hobbs
Analysis: Gasoline Range Organics WorkOrder: 00090351
Method: SW80158 Lab Batch ID: R21087
Method Blank Samples in Analytical Batch:
RunlD: HP_N_000920C-408824  Units: mg/L Lab Sample ID Client Sample 1D
Analysis Date: 09/20/2000 10:08 Analyst: DL 00090351-09A Oow-4
00090351-10A Duplicate
Analyte Result |Rep Limi(
Gasaline Range Organics ND 0.10
Surr: 1,4-Diflugrobenzene 102.0|  74-121]
Surr: 4-Bromofluorobenzene 99.3 56-1 50\

Laboratory Control Sample {LCS)

RuniD: HP_N_000920C-408823 Units: mg/L
Analysis Date: 09/20/2000 9:43 Analyst: DL
Anéiy(e Spike Result | Percent Lower | Upper
Added Recovery Limit Limit
@soline Range Organics 1 1 105 420 136

Matrix Spike (MS) / Matrix Spike Duplicate (MSD)

Sample Spiked: 00090424-02

RunlD: HP_N_000920C-408825 Units: mg/L
Analysis Date: 09/20/2000 14:14 Analyst: DL
’ Analyte Sample | MS MSResult | MS% | MSD | MSDResult | MSD % | RPD | RPD |Low |High
Result Spike Recovery | Spike Recovery Limit | Limit | Limit
Added Added
Gasoline Rénge Organics ND 0.9 0.85 86.7 0.9\ 0.86 88.3] 1.82 36 36| 160
Qualifiers: ND/U - Not Detected at the Reporting Limit * - Recovery Outside Advisable QC Limits i

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution
J - Estimated value between MDL and PQL M - Malrix Interference

9/28/00 11:09:04 AM




HOUSTON LABORATORY
! 8880 INTERCHANGE DRIVE |
/’ HOUSTON, TEXAS 77054 ?
B !

{713) 660-0901

Quality Control Report

Brown & Caldwell

BJ Hobbs
Analysis: Purgeable Aromatics WorkOrder: 00090351
Method: SW8021B Lab Batch ID: R21218
Method Blank Samples in Analytical Batch:
RunlD: HP_R_000921A-411033 Units: ug/L Lab Sample ID Client Sample ID
Analysis Date: 09/21/2000 16:03 Analyst: D_R 00090351-06A MW-11A |
00090351-07A MW-12 |
00090351-08A MW-13 i
— 00090351-11A Trip Blank 9/11/00
Analyte Result |Rep Limit 0
Benzene ND 1.0
Ethylbenzens ND 1.0
Toluens ND 1.0
Xylenes, Total ND 1.0
Surr: 1,4-Difluorobenzene 99.3 72-137
Surr: 4-Bromoflucrobenzene 973 48-156

Laboratory Control Sample (LCS)

RuniD: HP_R_000921A-411032  Units: ug/L
Analysis Date: 09/21/2000 14:52 Analyst: D_R
Analyte Spike Result | Percent Lower | Upper
Added Recovery Limit Limit
Benzene ] 50 57 113 70 130
Ethylbenzene 50 51 102 70 130
Toluene 50 53 106 70 130
Xylenes,Total 150 152 101 70 130

Matrix Spike (MS) / Matrix Spike Duplicate (MSD)

Sample Spiked: 00090537-02

RunlD: HP_R_000921A-411034  Units: ugiL
Analysis Date: 09/21/2000 16:29 Analyst: D_R
Analyte "1 “sample MS MSResult | MS% | MSD | MSDResult | MSD % | RPD | RPD | Low |High
Result Spike Recovery | Spike Recovery Limit | Limit | Limit
Added Added
Benzene i 7'}“2 - "270 - ‘2E§ 1_29 ) 20 27 133| 2.62 21 32| 164
@Bn}gqg o ND ] 2 22 109 20 - 23 113} 3.14 19 52 142
Toluene L ND 20 24 118 20 24 120| 2.04| 20| 38/ 159 |
)gylenes,Total R ND 60 66 110 60 71 118} 7.30 18 53| 144 ‘
Qualifiers: ND/U - Not Detected at the Reporting Limit * - Recovery Outside Advisable QC Limits

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution
J - Estimated value between MDL and PQL M - Matrix Interference

9/28/00 11:09:04 AM




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
® {713) 660-0501

Quality Control Report

Brown & Caldwell

BJ Hobbs
Analysis: Gasoline Range Organics WorkOrder: 00090351
Method: SW8015B Lab Batch ID: R21222
* Method Blank Samples in Analytical Batch:
RuniD: HP_R_0009218-411099  Units: mg/L Lab Sample 1D Client Sample 1D
Analysis Date: 09/21/2000 16:03 Analyst: D_R 00090351-06A MW-11A
00090351-07A MW-12
. 00090351-08A MW-13
| 00090351-11A Trip Blank 9/11/00
‘ Analyte Result |Rep Limit o Blan
! Gasoline Range Organics ND 0.10
Surr: 1,4-Difluorobenzene 88.0 74-121
Surr: 4-Bromofluorobenzene 753 55-150

Laboratory Control Sample (LCS)

RunliD: HP_R_000821B-411098 Units: mg/L
Analysis Date: 09/21/2000 15:18 Analyst: D_R
Analyte Spike Resuit | Percent Lower | Upper
' Added Recovery | Limit Limit
| R P e
“ Gasaline Range Organics 1 11 108 42 136‘
\

Matrix Spike (MS) / Matrix Spike Duplicate (MSD)

Sample Spiked: 00090542-03

3 RunID: HP_R_000921B-411100  Units: mg/L
i Analysis Date: 09/21/2000 17:20 Analyst: D_R
i
‘ Analyte ~ | Sample | MS MSResult | MS% | MSD | MSD Result | MSD % |RPD |RPD | Low |High
Resuit Spike Recovery | Spike Recovery Limit | Limit | Limit
Added Added
‘ GasolineRangeOrganics | ND[ 09 069 678 09  or4 729 7.50] 38| 36/ 160
[ — T |
|
Qualifiers: ND/U - Not Detected at the Reporting Limit * - Recovery Qutside Advisable QC Limits T |

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution
J - Estimated value between MDL and PQL M! - Matrix Interference
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HOUSTON LABORATORY
8380 INTERCHANGE DRIVE

HOUSTON, TEXAS 77054

{713) 660-0801
l] Quality Control Report
Brown & Caldwell
BJ Hobbs
n Analysis: Nitrogen, Nitrate (As N) WorkOrder: 00090351
Method: E300 Lab Batch ID: R20844
Method Blank Samples in Analytical Batch:
II RuniD: WET_0009145-404629  Units:  mg/L Lab Sample ID Client Sample 1D
Analysis Date: 09/14/2000 13:14 Analyst: KM 00090351-03D MW-5
00090351-05D MW-10
00090351-06D MW-11A
Analyte Result [Rep Limit] 00090351-07D MW-12
90351- W-4
Nitrogen,Nitrate (As N) ND 0.10| 00090351-09D ©
Il Laboratory Control Sample (LCS)
i RunlD: WET_000914S-404632 Units: mgiL
i Analysis Date: 09/14/2000 13:14 Analyst: KM
Analyte Spike Result | Percent Lower | Upper
Added Recovery | Limit Limit
Nitrogen,Nitrate (As N) 100  9.09 91 90 110
|
Matrix Spike (MS) / Matrix Spike Duplicate (MSD)
Sample Spiked: 00090351-03
RunlD: WET_0009145-404640 Units: mg/L
Analysis Date: 09/14/2000 13:14 Analyst: KM
Analyte Sample MS MS Result MS % MSD | MSDResult | MSD % |RPD | RPD | Low |High
Result Spike Recovery | Spike Recovery Limit | Limit | Limit
Added Added
Nitrogen,Nitrate (As N) o 3.9 10 13.8 983 10 13.8 98.7/0.396| 20| 76| 124

Qualifiers: ND/U - Not Detected at the Reportingwl_’irmit

* - Recovery Outside Advisable QC Limits
B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution

J - Estimated value between MDL and PQL MI - Matrix Interference
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HOUSTON LABORATORY
! 8880 INTERCHANGE DRIVE
/, HOUSTON, TEXAS 77054
®

{713) 660-0901

Quality Control Report

Brown & Caldwell

BJ Hobbs
" Analysis: Sulfate WorkOrder: 00090351
Method: E300 Lab Batch ID: R20851
Method Blank Samples in Analytical Batch:
Il RuniD: WET_000914T-404812 Units: mg/L Lab Sample ID Client Sample ID
Analysis Date: 09/14/2000 13:14 Analyst: KM 00090351-030 MW-5
00090351-05D MW-10
00090351-06D MW-11A
r Analyte Result |Rep Lim'\t] 00090351-07D MW-12
Sulae - e ol o0l 00090351-08D ow-4

Laboratory Control Sample (LCS)

|
‘ RuniD: WET_000914T-404813 Units: mg/L
Analysis Date: 09/14/2000 13:14 Analyst: KM
T Analyte Spike | Result | Percent | Lower | Upper
. Added Recovery Limit Limit
Sulfate B | 10 10| 101| 90 110
Matrix Spike (MS) / Matrix Spike Duplicate (MSD)
Il Sample Spiked: 00090351-03
RunID: WET_000914T-404815 Units: mg/L
Il Analysis Date: 09/14/2000 13:14 Analyst: KM
Analyte [ sample MS MSResult | MS% | MSD | MSDResult | MSD% |RPD [RPD|Low [High
Result Spike Recovery | Spike Recovery Limit [ Limit | Limit
Added Added | }
|Sulfate | 200 200]  410] 107] 200 420] 109] 2.58] 20 95 113,
Qualifiers: ND/U - Not Detected at the Reporting Limit ' . Recovery Outside Advisable QC Limits T
II B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution
J - Estimated value between MDL and PQL MI - Matrix Interference
“ 9/28/00 11:09:06 AM
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HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON, TEXAS 77054
(713) 660-0901

Sample Receipt Checklist

Workorder: 00090351 Received by: Stelly, D'Anna
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Sample containers intact? Yes , No ]
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All samples received within holding time? Yes Noi |
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1.0 INTRODUCTION

Brown and Caldwell conducted field activities associated with the June 2000 quarterly groundwater
sampling event at the BJ Services Company, U.S.A. (BJ Services) facility located at 2708 West
County Road in Hobbs, New Mexico on June 8, 2000. Groundwater samples were analyzed for
gasoline and diesel range total petroleum hydrocarbons (TPH-G and TPH-D) and benzene, toluene,
ethylbenzene, and total xylenes (BTEX) as specified in by the New Mexico Oil Conservation
Division (NMOCD) in NMOCD Permit GW-072. This report presents a description of the
groundwater sampling field activities, a summary of the analytical results, and an evaluation of
remedial technologies being applied at the facility. A groundwater potentiometric surface map, a

benzene concentration map, and a hydrocarbon distribution map are included.

The facility formerly operated an above-grade on-site fueling system. A layout of the facility is
shown in Figure 1. Subsurface impact near the former diesel fueling system was first detected by
the NMOCD during an on-site inspection on February 7, 1991. The fueling system was taken out
of operation in July 1995. The NMOCD has required a quarterly groundwater monitoring program
to assess the concentration of hydrocarbon constituents in groundwater as a result of the diesel fuel
release. BJ Services removed three field waste tanks at the facility on March 6-7, 1997. The
ongoing monitoring of groundwater conditions at the site is being performed to address both the
former fuel island and the former field waste tanks areas of the facility, as directed by NMOCD

in correspondence dated January 21, 1999.

A biosparging system was activated in November 1995 to remediate soil and groundwater at the
facility. Expansions of the biosparging system were performed in March/April 1997 and
February/March 1998. Flow adjustments were made to the biosparging system during the June/July
1999 and March 2000 sampling events, as described in Section 3.1. A site chronology detailing the
history of the former fueling system and the former field waste tanks area, the soil and groundwater

remediation system, and previous sampling events is presented in Table 1.

\BCHOUO2\PROJECTS\Wp\BISER V\12832\062r.doc 1
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2.0  FIELD ACTIVITIES AND RESULTS

Brown and Caldwell purged and sampled the 10 of the 13 existing groundwater monitor wells at
and adjacent to the BJ Services Hobbs facility on June 8, 2000 to determine concentrations of
dissolved-phase hydrocarbons in groundwater and to evaluate general groundwater quality in the
area. Monitor wells MW-1, MW-8, and MW-9 were not sampled during the June 2000 sampling
event because benzene had not been detected in groundwater samples from these wells for at
least four quarterly sampling events preceding the June 2000 groundwater sampling event. All
monitor wells at and adjacent to the BJ Services Hobbs facility were sampled during the March
2000 groundwater sampling event at the facility. The locations of the monitor wells at the facility
are shown in the site map presented as Figure 1. The following subsections describe the field
activities conducted by Brown and Caldwell at the facility in June 2000 and present the results of

the groundwater analyses.

2.1 Groundwater Measurements and Sampling

Groundwater level measurements were obtained from the monitor wells prior to purging and
sampling the wells. Groundwater levels were measured with an oil/water interface probe and
recorded to the nearest 0.01 foot. A cumulative table of groundwater elevation data is presented in
Table 2. The groundwater elevation data indicates that the general groundwater flow direction is to
the east, with a hydraulic gradient of approximately 0.006 foot/foot (ft/ft). A potentiometric surface

map is presented in Figure 2.

The monitor wells were purged and sampled using disposable bailers because the continued decline
in groundwater elevation in wells at the facility, as documented in the March 2000 Groundwater
Sampling Report for the facility, precluded use of a Geosquirt® submersible pump that had been
used during quarterly sampling events prior to March 2000. Field parameter measurements for pH,
conductivity, oxidation-reduction (redox) potential, dissolved oxygen, and temperature were
collected in conjunction with the well purging process using a calibrated YSI 600-XL meter.

Ferrous iron, dissolved oxygen, and alkalinity were measured in selected wells upon conclusion of

\BCHOUQ2\PROJECTS\Wp\BJSER V\12832\062¢.doc . 2
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purging activities using Hach field test kits to assist in assessment of the potential for natural
attenuation of hydrocarbons at the facility. Turbidity of groundwater was also typically measured
upon conclusion of purging activities. The field parameter readings were recorded on the field data

sheets included in Appendix A. Field parameter readings are summarized in Table 3.

Groundwater samples were 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.

Non-disposable field measurement equipment was decontaminated prior to and after each usage.
Decontamination procedures consisted of washing with fresh water and a non-phosphate detergent,
then rinsing with deionized water. Purge water was discharged to the on-site water reclamation

system for re-use by BJ Services.
2.2  Results of Groundwater Analyses

Groundwater samples collected during this sampling event were analyzed for TPH-D and TPH-G
by EPA Method 8015 Modified and for BTEX by EPA Method 8021B. Six monitor wells (MW-
5, MW-10, MW-11A, MW-12, MW-12D and OW-4) were sampled for nitrate, sulfate, and
dissolved methane/ethylene/ethane to evaluate natural attenuation processes. Current and
cumulative analytical results for BTEX, TPH-D, and TPH-G are presented in Table 4. Nitrate,
sulfate, and dissolved methane analytical results are presented in Table 5. The laboratory analytical
reports and chain-of-custody records for samples collected during the June 2000 field activities

are included in Appendix B.

BTEX constituent concentrations in excess of applicable laboratory detection limits were reported
in only four of the 10 groundwater samples collected during this sampling event. Benzene
concentrations were below the New Mexico Water Quality Control Commission (WQCC) standard

of 0.01 milligrams per liter (mg/L) in all monitor wells except MW-10 and MW-12, which are

WBCHOUO2\PROJECTS\Wp\BISER V\12832\062r.doc 3
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located near the former field waste tanks source area in the eastern portion of the facility. Figure 3
presents a benzene isoconcentration and total BTEX distribution map for the June 2000 sampling
event. A total petroleum hydrocarbons distribution map for the June 2000 sampling event is

presented in Figure 4.

Benzene was not detected monitor wells MW-3 and MW-4, which are located near the former
source area in the western portion of the facility. Benzene has not been detected in monitor wells
MW-3 and MW-4 since June 1999 and March 1999, respectively. Benzene has not been detected
in monitor wells MW-1 or MW-9, which are also located near the former fuel island source area,
since September 1998. Monitor wells MW-1 and MW-9 were most recently sampled in March
2000.

Benzene was detected at a concentration of 1.5 mg/L in a groundwater sample collected from
monitor well MW-13 on July 2, 1999. Adjustments to the biosparging system were made on July
14, 1999 to increase air flow to biosparging system Lateral No. 1, located in the eastern portion
of the plume associated with the former fueling system (i.e., the western plume). Further
adjustments to the air flow distribution within the biosparging system were made during the
March 2000 quarterly sampling event, as described in detail in Section 3.1. The adjustments
made in 1999 and 2000 resulted in decreases in the concentration of benzene in monitor well MW-
13 from 1.5 mg/L on July 2, 1999 to 0.006 mg/L on June 8, 2000, as displayed graphically in Figure
5. Similarly, the total BTEX concentration in monitor well MW-13 decreased from 2.331 mg/L on
July 2, 1999 to 0.072 mg/L on June 8, 2000.

The vertical decrease in benzene concentration from 0.062 mg/L. in monitor well MW-12 (screened
at a depth of 50 feet to 65 feet bgs) to Iess than 0.001 mg/L in monitor well MW-12D (screened at a
depth of 77.5 feet to 87.5 feet bgs) suggests that benzene impact to groundwater, where present, is
limited vertically to the uppermost portion of the aquifer. Similar vertical gradients in benzene
concentrations at the MW-12/MW-12D location have been observed during each of the five
quarterly groundwater sampling events conducted since the installation of monitor well MW-12D

prior to the June/July 1999 sampling event at the facility. There have been no detections of BTEX
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constituents throughout the monitoring history of monitor well MW-12D. Discontinuation of
sampling of monitor well MW-12D was recommended on this basis in the March 2000
Groundwater Sampling Report for the facility. Monitor well MW-12D will not be sampled during

upcoming groundwater sampling events.

2.3 Natural Attenuation Evaluation

Natural attenuation is planned to be the primary remediation mechanism for the dissolved-phase
hydrocarbon plume located in the area of the former field waste tanks in the eastern portion of the

facility (see Figure 1).

The primary evidence of natural attenuation is plume behavior. A plume is shrinking when the rate
of hydrocarbon loading from a source area is less than the rate of natural degradation of
hydrocarbons. Plume shrinkage in the absence of aggressive remediation is indicative of the
occurrence of natural attenuation processes. Conversely, a plume is expanding if the rate of
hydrocarbon loading from a source area is greater than the rate of natural degradation of

hydrocarbons through natural attenuation processes.

The former field waste tanks in the eastern portion of the facility were removed in March 1997.
Concentrations of total BTEX in monitor wells in the area of the former field waste tanks have
generally been stable or declining subsequent to removal of the field waste tanks. Occasional
increases in total BTEX concentrations between quarterly sampling events have been observed in
monitor wells MW-10 and MW-12 since March 1997. These increases may be attributed to

sporadic loading rates from the vadose zone in excess of the natural attenuation rate of the area.

Secondary evidence of natural attenuation can be obtained by the collection and evaluation of data
relating to the concentrations of indigenous electron acceptors such as dissolved oxygen, nitrate,
sulfate, and carbon dioxide. The following lines of geochemical evidence suggest that intrinsic
bioremediation (an important natural attenuation mechanism) of dissolved-phase. hydrocarbons is
occurring in the area of the former field waste tanks.
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1. Dissolved oxygen may be utilized during intrinsic bioremediation. Dissolved oxygen
concentrations should therefore be depressed in areas where intrinsic bioremediation is
occurring.

Former fuel island source area monitor wells MW-10 and MW-12 are the only two wells
at the facility that displayed benzene concentration in excess of 0.010 mg/L during the
June 2000 sampling event. Dissolved oxygen concentrations in these wells, as measured
with the YSI meter, ranged from 1.13 mg/L to 1.82 mg/L.. These dissolved oxygen
concentrations are depressed relative to monitor well MW-11A (which is located at the
fringe of the eastern plume and which displays a substantially lower hydrocarbon
concentration) and to non-impacted monitor wells at the facility, suggesting that natural
aerobic biodegradation of hydrocarbons in the eastern plume is occurring.

2. Nitrate may be utilized as an electron acceptor during intrinsic bioremediation after
dissolved oxygen is depleted. Therefore, nitrate concentrations may be depressed in areas
where intrinsic bioremediation is occurring.

Nitrate concentrations were measured at less than 0.1 mg/L in monitor wells MW-10, MW-
11A, MW-12, and MW-12D during the June 2000 sampling event. These concentrations
are less than the background nitrate concentration of 4.7 mg/L. measured in monitor well
MW-5 (see Table 5). The low nitrate concentrations in monitor wells MW-10, MW-11A,
MW-12, and MW-12D suggest that nitrate has been depleted during natural attenuation of
hydrocarbons in the former field waste tanks area of the facility.

Hydrocarbon constituents were not detected in downgradient well OW-4 in June 2000. The
nitrate concentration of 3.4 mg/L in monitor well OW-4 is comparable to the nitrate
concentration of 4.7 mg/L. observed in background well MW-5. The combination of non-
detectable hydrocarbon concentrations and a near-background nitrate concentration in
downgradient well OW-4 supports the contention that the low nitrate concentrations
observed in monitor wells MW-10, MW-11A, MW-12, and MW-12D reflect natural
attenuation of hydrocarbons in the former field waste tanks area rather than a simple
eastward decrease in nitrate content within groundwater at the facility.

3. When dissolved oxygen and nitrate are depleted, anaerobic microbes that 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 arcas
where intrinsic bioremediation is occurring.

June 2000 ferrous iron data for the facility is not definitive. Ferrous iron was measured at
respective concentrations of 3.0 mg/L. and 8 mg/L in monitor wells MW-10 and MW-12
(which displayed maximum impact by BTEX constituents) and at respective concentrations
of 2.0 mg/L and 0.5 mg/L in former field waste tanks source area monitor wells MW-11A
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and MW-12D. Ferrous iron was not detected in background well MW-5. Ferrous iron was

detected at a concentration of 3.0 mg/L in the downgradient non-impacted monitor well,
OW-4, however.

Historic evidence submitted to the NMOCD in previous quarterly groundwater
monitoring reports for the facility (see March 2000 Groundwater Sampling Report, for
example) has indicated that ferrous iron concentrations are typically elevated in former
field waste tanks source area wells relative to non-impacted monitor wells situated at
upgradient, sidegradient, and downgradient locations. The historically elevated ferrous iron
concentrations in the area of the former field waste tanks provide evidence that natural
attenuation of hydrocarbons has occurred in that area. Furthermore, concentrations of
ferrous iron in impacted wells exceed the concentration of ferrous iron in background
during this event.

4. Methane is a reaction product generated during utilization of carbon dioxide as an electron
acceptor. Its concentration should therefore increase in areas where depletion of electron
acceptors such as dissolved oxygen, nitrate, and carbon dioxide has occurred.

The concentrations of methane in former field waste tanks area monitor wells MW-10 and
MW-11A are elevated relative to the methane concentrations in background well MW-5
and downgradient well OW-4, as shown in Table 5. The detections of methane in wells
MW-10 and MW-11A suggests that utilization of carbon dioxide as an electron acceptor
during natural attenuation processes may be occurring locally in the area of the former field
waste tanks.

5. Redox is a measure of chemical energy in groundwater. Redox in background well MW-5
was measured at 176.1 millivolts (mV) upon conclusion of purging activities, as shown in
Table 3. Redox values in former field waste tanks source area wells MW-10, MW-11A,
and MW-12 ranged from —79.2 mV to —108.8 mV. The low redox values in the former
field waste tanks area monitor wells suggest that electron acceptors other than dissolved
oxygen and nitrate (e.g., carbon dioxide) are being utilized in this area.

6. Alkalinity is expected to increase during natural attenuation processes, due to the leaching
of carbonates from mineral substrates by microbially produced organic acids.

June 2000 alkalinity data, as measured using Hach field testing kits, is not definitive.
Alkalinity of groundwater in former field waste tanks source area monitor wells MW-10,
MW-11A, MW-12, and MW-12D was elevated relative to upgradient monitor well MW-
5, but alkalinity in the downgradient non-impacted well (OW-4) was equal to or greater
than the alkalinity of the source area wells. Measurement of alkalinity in an analytical
laboratory using Method 310.1 is therefore recommended for the next groundwater
sampling event. However, the elevated alkalinity in impacted monitor wells relative to
the background monitor well suggests that natural bioremediation is occurring.
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The sulfate data presented in Table S display no discernable trend. Use of sulfate as an electron
acceptor at the facility during intrinsic bioremediation of hydrocarbons can therefore not be

confirmed.

In conclusion, dissolved oxygen, nitrate and ferrous iron data from this and previous groundwater
sampling events suggest that intrinsic bioremediation processes utilizing indigenous electron
acceptors are ongoing at the facility. Increases in methane concentrations in selected monitor wells
at the former field waste tanks area suggest that carbon dioxide may also be serving locally as an
electron acceptor during intrinsic bioremediation of hydrocarbons in this area. Redox and alkalinity
data also indicate that intrinsic bioremediation is occurring at the facility. It is recommended that
monitoring for natural attenuation evaluation parameters continue in former field waste tanks area
monitor wells MW-10, MW-11A, and MW-12, downgradient well OW-4, and upgradient well
MW-5. Redox, dissolved oxygen content, and alkalinity are good indicators of the occurrence of
aerobic bioremediation of hydrocarbons, so it is also recommended that field and laboratory testing
for these parameters be performed in all wells to be sampled during upcoming groundwater

monitoring events.
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3.0 REMEDIATION SYSTEM

Based on the results of previous investigations conducted by Brown and Caldwell and
Roberts/Schornick and Associates, Inc., Brown and Caldwell recommended the installation of a
biosparging system in a Remedial Action Plan (RAP) submitted to the NMOCD in May 1994. The
NMOCD approved the RAP on August 11, 1994,

Biosparging 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, biosparging removes volatile and semivolatile
contaminants from the saturated zone. Biosparging 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 content of groundwater
and soil moisture present in the capillary fringe and vadose zone, thus facilitating the activities of
indigenous microorganisms to accelerate biodegradation of contaminants. The flushing of air also

strips volatile and semivolatile contaminants.
3.1 System Installation and Effectiveness

Nineteen combined injection and extraction wells, three vacuum extraction wells, one extraction
blower, one injection blower, and associated piping were installed between August 2 through
August 24, 1995. 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 that
were near the center of the western plume, which is associated with the former fueling system.
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 that area. Injection
wells AI-20 through AI-24 are supplied by a separate blower than the one used to supply injection
wells AI-1 through AI-19 in order to avoid short-circuiting of air to wells with less screen

submergence. Three additional vapor extraction wells, VE-5 through VE-7, were also installed in
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February 1998. The new injection and extraction wells were brought on-line on March 10, 1998,
and operation of injection wells Al-1 through AI-19, which had been suspended on February 19,
1998, was resumed on March 24, 1998.

Benzene and total BTEX concentrations measured in monitor well MW-1 have displayed a nearly
continuous decline relative to concentrations of these parameters prior to installation of injection
wells AI-20 through AI-24 in February 1998. Benzene concentrations dropped from 7.6 mg/L in
December 1997 to less than 0.001 mg/L. since the December 1998 sampling event, and total
BTEX concentrations decreased from 30.6 mg/L to less than 0.01 mg/L between December 1997
and March 2000.

The benzene concentration in monitor well MW-3 declined from 0.240 mg/L in December 1997
to less than 0.001 mg/L since September 1999, and the total BTEX concentration decreased from
1.930 mg/L in December 1997 to non-detectable levels since September 1999.

In monitor well MW-4, the benzene concentration decreased from 0.230 mg/L in December 1997
to less than 0.001 mg/L since the June 1999 sampling event. The total BTEX concentration in
monitor well MW-4 dropped from 4.250 mg/L to a non-datectable level between December 1997
and June 2000.

The observed decreases in benzene and total BTEX concentrations in monitor wells MW-1, MW-3,
and MW-4, which are located near the center of the former fuel island source area, are attributable
to the effects of the increased air flow supplied by air injection wells AI-20 through AT-24. A graph
showing the calculated dissolved-phase benzene mass in the western plume versus time is
presented in Figure 6. This graph shows that the plume mass was increasing up until December
1995, when the biosparging system was installed. This increase was probably due to benzene
loading to groundwater from vadose zone soils. The benzene mass then decreased steadily after
installation of the biosparging system. The plume mass has continued to decrease as a result of
the system modifications completed in February 1998 and the system adjustments implemented
in July 1999 and March 2000. This indicates that the system modifications and adjustments have
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been effective in increasing benzene removal from groundwater in the center of the former

western plume area.

Monitor well MW-13 is located in the downgradient portion of the western plume. Application of
increased air flow to injection wells AV-16 and AV-17 within Lateral No. 1 in mid-July 1999
resulted in substantial decreases in benzene and total BTEX concentrations in monitor well MW-13
between July 2, 1999 and March 10, 2000, as previously discussed in Section 2.2. Air flow within
the biosparging system was adjusted during the March 2000 sampling event to further increase
remedial pressure in the area of monitor well MW-13. Air flow to Lateral Nos. 4S, 5§, 6S, and
7S (i.e., air injection/vacuum extraction wells AV-1 through AV-8 and vacuum extraction wells
VE-1 through VE-4, as shown in Figure 7) was shut off, thus increasing air flow to Lateral Nos.
1S, 2§, 3§, and 1D through 5D. The effect of decreased air flow on benzene and total BTEX
concentrations in the center of the former western plume could thus be evaluated, while
simultaneously enhancing remediation of the downgradient portion of the plume. Data from the

June 2000 groundwater sampling event indicate that:

e Hydrocarbon concentrations remained constant or decreased in the center of the former
western plume when airflow was decreased in this area; and
e Hydrocarbon concentrations continued to decrease in monitor well MW-13, which is located

in the downgradient portion of the western plume.

If analytical results obtained from the western plume area monitor wells during the upcoming
September 2000 sampling event are consistent with the results obtained from the June 2000
sampling event, then Brown and Caldwell recommends that the biosparging system be shut

down completely. Quarterly monitoring would continue in December 2000 to monitor for

possible rebound effect.
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3.2 Air Emissions

Vapors recovered during the extraction process are discharged to the atmosphere in accordance
with State of New Mexico air quality regulations. Following initial system startup operations,
effluent air samples were collected on a monthly basis to monitor the biosparging process and the
emissions rate. Upon receiving a determination from the State of New Mexico that an air permit
was 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 results demonstrated a substantial 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 pound per hour (Ib/hr) to 0.03 Ib/hr. TPH
concentrations decreased from 1,870 ppmv in November 1995 to 65 ppmv in July 1997. The
corresponding TPH - volatile organic compound (VOC) emissions rate decreased from 3.21 lb/hr to
0.08 Ib/hr. These emission rates were well below the regulatory limit of 10 Ib/hr for VOCs.
Therefore, use of a flame ionization detector (FID) to measure the TPH concentration of the vapors
in the field commenced in September 1997. TPH measurements collected using a FID correspond
to TPH concentrations previously determined in the analytical laboratory. A TPH concentration of

62 ppmv was measured during the June 2000 sampling event using a FID.

The June 2000 TPH concentration of 62 ppmv is substantially less than the 1,500 ppmv TPH
discharge rate calculated for the March 24, 1998 sampling event, and is comparable to TPH
concentrations measured during the time period from August 1996 through December 1997 (prior
to the system modifications performed in February/March 1998). The increased TPH concentration
observed in the March 1998 event relative to the time period from August 1997 through December
1997 is believed to be a result of the addition of air injection wells AI-20 through AI-24 to the
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biosparging system and associated adjustments to air injection rates. Discharge rates have returned

to typical pre-modification levels during the period from June 1998 through June 2000.

A TPH-VOC emissions rate of 0.091 Ib/hr was calculated for the June 2000 sampling event. This
emissions rate is less than the regulatory limit of 10 Ib/hr for VOCs. The June 2000 TPH-VOC
emissions rate is typical of TPH-VOC emissions rates during the time period of August 1996
through December 1997, and represents a substantial drop from the 1.91 Ib/hr TPH-VOC emissions
rate calculated for the March 1998 sampling event. Discharge rates have varied between 0.003
Ib/hr and 0.33 Ib/hr during the time period of June 1998 through June 2000, and are well below the
regulatory limit of 10 1b/hr for VOCs.

The initial increase in mass transfer rates after the February/March 1998 system modification is
indicative of increased stripping of hydrocarbons within soil and groundwater from pathways that
were not in contact with injected air prior to the system modification. The subsequent decrease in
mass transfer, in concert with plume mass calculations shown in Figure 5, indicate that the overall
contaminant mass has been reduced by operation of the biosparging system. A cumulative
summary of air emissions monitoring data is presented in Table 6. These results are based on both

laboratory analyses and field measurements.

\WBCHOUO2\PROJECTS\Wp\BJSER V\12832\062r.doc 13

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







4.0 CONCLUSIONS AND RECOMMENDATIONS

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

June 2000 groundwater sampling event at the BJ Services Hobbs, New Mexico facility.

4.1

4.2

Conclusions

Groundwater flow was to the east/northeast at a hydraulic gradient of 0.006 ft/ft.

Benzene concentrations in all monitor wells at the facility except MW-10 and MW-12 are
less than the New Mexico WQCC standard of 0.01 mg/L for benzene.

Dissolved benzene, BTEX, and TPH concentrations in monitor wells at the former fueling
system source area are below applicable standards.

Increases in air flow rates to biosparge injection wells Al-16 and AI-17 have resulted in
substantially decreased benzene and total BTEX concentrations in monitor well MW-13
between July 2, 1999 and June 8, 2000.

TPH-VOCs emissions rates from the biosparging system have been 2 to 3 orders of
magnitude below the regulatory limit of 10 lb/hr for VOCs during the time period of June
1998 through June 2000.

No BTEX or TPH constituents have been detected in monitor well MW-12D, which is
screened at a depth of approximately 20 to 30 feet below the top of the uppermost aquifer at
the facility. Comparison of this data to BTEX and TPH concentrations in adjacent monitor
well MW-12, which is screened in the uppermost portion of the aquifer, suggests that
hydrocarbon impact to groundwater, where present at the facility, is limited to the
uppermost portion of the aquifer.

Natural attenuation processes appear to be occurring in the vicinity of the former field waste
tanks that were removed in March 1997.

Recommendations

Continue the quarterly groundwater sampling program.

If September 2000 analytical results for western plume monitor wells are consistent with
June 2000 analytical results, then the biosparging system should be shut off; western
plume area wells should then be monitored for possible rebound effect.
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. Continue monitoring for natural attenuation evaluation parameters in monitor wells MW-5,
MW-10, MW-11A, MW-12, and OW-4,

) Perform laboratory testing for alkalinity, which is an indicator of aerobic bioremediation, in
monitor wells MW-5, MW-10, MW-11A, MW-12, and OW-4.

. Discontinue monitoring hydrocarbon emissions; resume emissions monitoring only if
substantial increases in hydrocarbon concentrations are observed in one or more western
plume area monitor wells.

\BCHOUO2\PROJECTS\Wp\BISER VA1 2832\062r.doc 15

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




DISTRIBUTION

June 2000 Groundwater Sampling Report
BJ Services Company, U.S.A.
Hobbs, New Mexico

July 25, 2000

1 copy to: State of New Mexico
Energy, Minerals, and Natural Resources Dept.
Oil Conservation Division
2040 South Pacheco Street, State Land Office Building
Santa Fe, New Mexico 87505

Attention: Mr. Wayne Price

1 copy to: State of New Mexico
Oil Conservation Division, Hobbs District Office
1625 N. French Dr.
Hobbs, New Mexico 88240

Attention: Mr. Chris Williams

1 copy to: BJ Services Company, U.S.A.
11211 FM 2920
Tombeall, Texas 77375

Attention: Ms. Jo Ann Cobb

1 copy to: Brown and Caldwell, Project File

QUALITY CONTROL REVIEWER

Rébert I:\,l.,J/ennings, DE.
Vice President

RLR/uak

\BCHOUO02\PROJECTS\Wp\BJSER V\12832\062r.doc

16

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







FIGURES

MBCHOUO2\PROJECTS\Wp\BJSERWV\128321062r.doc
“Use or disclosure of data contained on this sheet is subject to the restriction specified at the beginning of this document.”




§

Mot =2

3
@
o
i <
3
o
‘
B =
>
£
=
a

WEATHERFORD ENTERRA

FENOELNE\

PRESSURE TESTING
TANKS

FORMER FIELD WASTE TANKS —X

FOW-4¢

i - 5 K —] Aﬁ-lﬁE g Ré\s AR T T T e T e e — — \
B uw-s LT i 3 \ ‘:‘; ‘E?L\j\iz:w—‘%” E “_n? O % Q }_}J'W—B uwaLS BOCK | o e uw—tzeouw—\m
Lol hv:.u.‘l-- !“.4_\ =] Tt =Ny ARD DRUM l i I" § - ———————— — — =
? v ? - T oM | T T (APPROXIMATE @T\ON) | £ \ {_ |
o - Hye- 14

‘L‘“ lm—g ‘L"H 0o W3 Dwe bose _J‘ Ww-10 o o : (mmmnm) :

H‘r'?\;2 Lﬂ a0 ) MW-11A | t

LATERAL No. ¢ b——_——————— — -

e
WW-7
e
NwW-8
. o s B
B R 0 ‘w N 0 30 60 LEGEND PIE DATE
AND ' 8 SITE MAP 03/16 /99
C A L D w E L L ﬁ W3 EXISTING MONITOR WELL LOCATION S—
H . 2] — ¥
SUBMITTED: OUSTON, TEXASDATE. DRSVCMALE.' ! 60 EEl_cE— BIOSPARGING SYSTEM BJ SERVICES COMPANY, U.S.A. 12832.021
PROJECT MANAGER ' CH:,D BBY‘ D:T:: _ ShiAm - TIGURE, NUMBER |
APPROVED: , v 0 = MONITOR WELL (PLUGGED AND ABANDONED) A
BROWN AND TR APPROVED: DATE MW-2 HOBB‘.;_,, NEW MEXICO 1




WEATHERFORD ENTERRA

PRISSURE TESTING

o 685¢

OFFICE

‘L“_‘\:SSBB.N

TAMC 24|
. = £
Lizj 23 v B

] - |
lg MW—3 LLhe-l NM
** 3588.34 e —
] av-19

LATERAL NO. 1

MW7
3587.38

g.ggg‘i
0'88S%
§'L8SE

TRUCK BAYS

EQUIPMENT
MAINTENANCE

- FENCE LINE TANKS
[
v
FORMER FIELD WASTE [TANKS —\
av-rik AV-BJ' ) .,j_"b“ TR i a1z 0 avere & S T
} w2 H w3 'Jﬂv_m ’i.’v.“' awess [ V=13 R T S
S MW=5 Fuuw—s i wag v O | MW-13 -
_ St —4 ¢ - A TR _ ] [, S ITEAL)

3589.40 ! —— 5 e [ el W \ MW-6 T MW=12 > Mw-12D

3585.87 13585.82

N L W a3
o ‘ |
| PLANT [
) | (APPROXIMAYE LOCATION) |
Mw-né4 | |
3585. e N 0
”
4 4 4
> % 93\
o ‘> )

P: \cad\ jobs\12832\GWWEE—8—00

BROWN anND T2 80 3568.34 T GROUNDWATER ELEVATION MAP FOR JUNE 8, 2000 o
L W ﬁ MW=3 MONITOR WELL LOCATION WITH GROUNDWATER ELEVATION (feet AMSL) ' 6/30/00
CA D E L L SCALE. 1 = 80 e ROJECT NUMBER
HOUSTON, TEXAS : = T
SUBMITTED: o DATE: DRAWN BY: DATE = BIOSPARGING SYSTEM BJ SERVICES COMPANY, U.S.A. 12832.021
, SHTE FIG BER |
APPROVED: DATE CHK'D BY: DATE MONITOR WELL (PLUGGED AND ABANDONED) GURE NUMBER
"BROVN AND CALDWELL APPROVED: DATE MW~ HOBBS, NEW MEXICO 2




P: \cad\ jobs\12832\Benzene6—-8-00

WEATHERFORD ENTERRA

PRESSURE TESTING

A
A2

OFFICE

TANKS
FENCE UNE
FORMER FIELD WASTE TANKS —\
{5 Av—12 d] _________________
V13 Il T -

AND DRUM
STORAGE AREA

-
| .
ACID DOCK A
{(APPROXIMATE LOCATION) l
|
-

£ av-19
LATERAL NO. 1

TRUCK BAYS

EQUIPMENT
MAINTENANCE

NOTE: MOMITOR WELL MW—12D IS SCREENED IN A DEEPER PORTION OF THE AQUIFER THAN MONITOR WELL MW-12 AND THE OTHER MONITOR WELLS; DATA FROM MONITOR WELL MW—12D NOT INCLUDED IN CONTOURING.
, ) DATE ‘
BROWN AND 0 30 60 LEGEND TTLE BENZENE ISOCONCENTRATION AND TOTAL BTEX
C A L D W E L L m m)}-a EXISTING MOMITOR WELL LOCATION C: 4 BICSPARGING SYSTEM DISTRIBUTION MAP FOR JUNE 8, 2000 6/30/00
» ) N BENZENE ISOCONCENTRATION CONTOUR ( ug/L) CLIENT ROJECT NUMBE
HOUSTON TEXAS SCALE: '] = 60 MW=2 MONITOR WELL (PLUGGED AND ABANDONED) - ug, .
g BJ SERVICES COMPANY, U.S.A. 12 .014
SUBM'TTED DATE____ DRAWN BYZ____ DATE T BENZENE CONCENTRATION (ug/L) . 832 O
PROJECT MANAGER CHK'D BV DATE " _ TOTAL BTEX CONCENTRATION (ug/A) SITE FIGURE NUMBER
APPROVED: BROVIN AND CAIDWELL DATE APPROVED: DATE * INDICATES WELL NOT SAMPLED 6/8/00; DATA PRESENTED ARE FROM 3/10/00 HOBBS, NEW MEXICO 3




Il

WEATHERFORD ENTERRA

PRESSURE TESTING

TANKS

COW—4

(.21

P:\cad\ jobs\12832\TPH6~8--00

N CE FENCE UNE L20r
-9 |5
lh ' FORMER FIELD WASTE TANKS —\
) rEm - *vs;"s‘f? Bt P B, =] O L Sy \
s AR T TEHYE O Pre N
0.2 W ik Z‘*& e S B A 5o LT ——
PR 7 T oaw-s Qiave s Ay ORAGE AREA P N
Nt i o ] % (APPROXIMATE LOCATION) -
@
&.M ]LM |Ln.1 B R MW-10 (APPROXIMATE L0<T:A110N)
| na7
[ 074 ] e 3
[
Mw—-7
023 ] <021
<31 |
\3
Mw-8
o oas carue
OFFICE
BROWN AND o 30 60 LEGEND TOTAL PETROLEUM HYDROCARBONS
CALDWELL m ST Mo TR L Lo T mosearonc srom DISTRIBUTION MAP FOR JUNE 8, 2000 6/30,/00
HOUSTON, TEXAS SCALE: 1" = 60’ MONITOR L (PLUGOED AND. ABKOONED) 50 SERVICES COMPANY. U.SA PROJECT NUMBER
SUBMITTED: 5 DATE: DRAWN BY:_____ DATE ______ J — TPH~D CONCENTRATION (mg/L) ’ e 12832.014
ROJECT MANAGER CHK'D BY: DATE - TPH-G CONCENTRATION (mg/L) FIGURE NUMBER
BROWN AND CALDWELL DATE APPROVED: DATE * — INDICATES WELL NOT SAMPLED 6/8/00; DATA PRESENTED ARE FROW 3/10/00 NEW MEXICO




paJolluoi a1eqg

00-unp  00-fkeN 00-dy  00-BA  00-G94  00-Uer  66-990 66-AON 66100  66-des  e6-Bny  66-InF
* T ; el : O TR W R R N R T 0000

00c'0

00v°0

e -1 009°0

0080

0007}

(/6w uolenUasuO) auszuag

00c’t

oov't

0091

awli] SNSISA £1-MIN [19M JOHUOJ Ul UoNeUddUO0Y) dudzuag - G ainbi4




SIX"00-£0\0|BOSSBUNSqqOY-ggga\Wasq\uaby:d

e Sundweg
2% & & & & g &2 28288 &k s s s 5 882283 S8 B8 88
e -9 ; ; T e T S 0 00
F 01
4 0¢
=
=3
70€3
=9
=
-]
S
N
1]
S
4 0v®
g
3 0¢
eeq coﬂﬁ..@o&u&-o& 1 9AINY) UOHEPRISI(] SSBIA e
UONROYIPON-31J “UONB][RISU] 15O - 3] SAIND) UOEPRITI(] SSEIA] e
UOTIBDIJIPOIN WRISAS 150 —— o 409
v1B({ UONE[[RISU[-1S0] - LA
e1B(] UORIPSWSY-91] —&—
0L
OJIXIJAI MIN ‘SQQOH - SNAIAS fq
dwin|J 159M
QUIL], *SA SSBIA] QUDZUIY] PIAJOSSI(J
9 HANOIA




P:\CAD\JOBS\2832\TASK 15\LATERALSREV

an

LATERAL NO. 45‘}‘

INJECTION
HEADER

"z
MW=9

LATERAL NoO. 28

f = e e = = = m—— =
1 | ;r ol M= =" = !
| AV=7 T av-s[] lf LATERAL NO. 85§ = jm '——J T av-12 T av_1a 00 L |
— VE—4 | ve 5 - { ] gE AV—15 e
‘1 VE_2 i o a& ﬁ\ L‘ AV_13 Hit J !h:—} AV—16
@ MW-5 e eMW ATERAL O, S I ~2] ‘ FRESH !
| ] - D i
== = . mAI—ZO | L1 WATER !
== VE- i S N L | _ _LATERAL Nos. 1p-5D L — iy Ml WELL .
|l - - T s ===5= T 1T BLOWER H20 NS
1 AI=22 L E‘] [Lﬁj VE—7 BUILDING TANK =
1'3» i Av=4 L oAv-5 I Av-6 . Al=25 = 1 Av—17
i LATERAL NO. 6'S . e SRR OFUEL NTUAND A ‘l LATERAL NO. 1S
LT— _.—_—-: f‘:i— ._.__:_1_;.‘::”‘_‘“”‘ - =" ._‘:’* e e e e — - - J] ‘
| LATERAL NOJ17S T ; @ l |
- i fn = MW=3 |"ﬁ ]
71 AV—3 , T Av-1 IVE=S L VE-6 L
1+_.]« AV—9 LATERAL NO. 8 -:'*._:;J AV—18
!
il
L7 av—1g
LATERAL NO. INJECTION /JEXTRACTION WELLS [INJECTION WELLS | EXTRACTION WELLS
LATERAL 1S AV—-16, AV—17, AV—18* AV-—19* —T= ——=
LATERAL 2S*** AV—12, AV—-13, AV-14, AV—-15 - -
LEGEND LATERAL 3S*** AV—9, AV—10, AV—11 ——= —
—_— : ok _ _ ——— N ——
wd . MONITORING WELL LOCATION AND (DENTIFICATION ::ﬁ%gﬁ:: gg** AV—7, AV 8___ — VE—T 70 VE—2Z
MONITORING WELL — P&A’d LATERAL 6S** AV—4. AV—5 AV—-6 —— ———
LATERAL 75** AV—1, AV=2 AV-3 ——= - ——
TJAV-2  EXTRACTION AND INJECTION WELL CATERAL B S — VETE 0 VEDS
TIVE-1  VACUUM EXTRACTION WELL LATERAL 1D—5D*** -——— Al=20 TO Al-24 —
[JAI-24  INJECTION WELL . * — INDIVIDUAL WELL SHUT OFF WITHIN LATERAL-1S ON 07/14/99
o ABOVE GRADE VACUUM AND INJECTION LINES ** — | ATERAL SHUT OFF IN 03/00
Iz = BURIED VACUUM AND INJECTION LINES **k¥ — | ATERAL TO BE SHUT OFF IN 09/00
BROWN o 10 20 T e
AND E;E DETAIL OF BIOSPARGING SYSTEM 6 /30 /00
CALDWETLTL ot T o0 SN PROTECT NOVETR]
UeTTeD O TEXAS e BJ SERVICES COMPANY, U.S.A. 12832 015
PROJECT MANAGER CHK'D BY: DATE [SITE "FIGURE NUMBER |
APPROVED: S DATE: APPROVED: DATE HOBBS, NEW MEXICO 7




\ " Tables




TABLES

WBCHOUOZ\PROJECTS\Wp\BISERW\12832\062r.doc
"Use or disclosure of data contained on this sheet is subject to the restriction specified at the beginning of this document.”




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 well.

October 12, 1992

Brown and Caldwell submitted Soil and Groundwater [nvestigation
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 mouitoring
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 13, 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 6-7, 1997

BJ Services removed three field waste tank and associated
hydrocarbon impacted soil.

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, 1697

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 AI-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 new injection wells AI-20 through AI-24.

March 10, 1998

Operation of new air injection wells AI-20 through Al-24 and new
vapor extraction wells VE-5 though VE-7 commenced.

March 23-24, 1998

Brown and Caldwell conducted the March 1998 groundwater
sampling event.

March 24, 1998

Operation of previously existing injection wells and vapor extraction
wells resumed.

June 23, 1998

Brown and Caldwell conducted the June 1998 groundwater sampling
event.

September 30, 1998

Brown and Caldwell conducted the September 1998 groundwater
sampling event.

December 9-10, 1998

Brown and Caldwell conducted the December 1998 groundwater
sampling event.
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Table 1 (Continued)
Site Chronology
BJ Services Company, U.S.A.
Hobbs, New Mexico

Date Activity

January 21, 1999 NMOCD requested submittal of a work plan by March 22, 1999 to
perform additional groundwater delineation in the area of the former
field waste tanks and the former AST/MW-6 area.

March 9-10, 1999 Brown and Caldwell conducted the March 1999 groundwater
\ sampling event.
March 19, 1999 Brown and Caldwell submitted the work plan for groundwater
delineation activities that was requested on January 22, 1999 to
NMOCD.
May 19, 1999 NMOCD approved the groundwater delineation work plan.
Junel0, 1999 Brown and Caldwell performed sampling of existing monitor wells for

the June /July 1999 groundwater sampling event.

July 2, 1999 Brown and Caldwell completed plugging and abandonment of monitor
wells MW-2, MW-6, and MW-11; installed and developed monitor
wells MW-12D and MW-13; and sampled monitor wells MW-12D
and MW-13 to complete the June/July 1999 groundwater sampling
event.

July 14, 1999 Brown and Caldwell redirected air discharge from the shallow well
injection system to Lateral No. | and optimized air flow to injection
wells AI-16 and AI-17 to apply increased remedial pressure to the
eastern potion of the west plume.

September 13-14, 1999 | Brown and Caldwell conducted the September 1999 groundwater '
sampling event.

December 9, 1999 Brown and Caldwell conducted the December 1999 groundwater
sampling event

March 9-10, 2000 Brown and Caldwell conducted the March 2000 groundwater
sampling event and shut off air flow to biosparging system Lateral
Nos. 45, 58S, 6S, and 78S.

June 8, 2000 Brown and Caldwell conducted the June 2000 groundwater sampling
event.
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Table 2
l Cumulative Groundwater Elevation Data
Hobbs, New Mexico Facility
l BJ Services Company, U.S.A.
! Monitor Top-of-Casing Depth to Free Product Groundwater
‘ I Well Elevation (MSL) Date Measured Groundwater (feet) [ Thickness (feet)| Elevation (MSL) Comments
MW-1 3,64733 08710/92 53722 0.00 3,594.31 M
02/09/93 53.03 0.00 3,594.50
I 08/18/93 53.10 0.00 3,594 .43
01/26/94 53.31 0.00 3,594.22
05/03/95 54.64 0.20 3,593.05 (2)
07/31/95 54.14 0.00 3,593.39
l 11/14/95 53.69 0.00 3,593.84
02/23/96 54.32 0.00 3,593.21
05/31/96 54.14 0.00 3,593.39
08/23/96 56.17 0.00 3,591.36
' 12/02/96 55.27 0.00 3,592.26
03/12/97 55.70 0.27 3,592.05
06/12/97 55.08 0.02 3,592.47
09/12/97 55.64 0.51 3,592.31
' 12/10/97 55.46 0.00 3,592.07 PSH Sheen
: 03/24/98 55.81 0.00 3,591.72 PSH Sheen
06/23/98 56.38 0.06 3,591.20
: 09/30/98 56.82 0.00 3,590.71 PSH Sheen
l 12/09/98 57.05 0.00 3,590.48
03/10/99 57.45 0.00 3,590.08
06/10/99 58.02 0.00 3,589.51
‘ 07/02/99 57.90 0.00 3,589.63
l 09/14/99 58.14 0.00 3,589.39
12/09/99 - - - 3)
03/09/00 58.99 0.00 3,588.54
‘ June 2000 - - -
‘ ' MW-2 3,644.84 08/10/92 52.82 0.00 3,592.02 1))
02/09/93 49.60 0.00 3,595.24
‘ 08/18/93 49.71 0.00 3,595.13
‘ 01/26/94 49.97 0.00 3,594.87
l 05/03/95 (4),(5)
MW-3 3,645.00 08/10/92 52.99 0.00 3,592.01 (1)
02/09/93 52.72 0.00 3,592.28
08/18/93 52.82 0.00 3,592.18
l 01/26/94 53.05 0.00 3,591.95
05/03/95 5431 0.00 3,590.69
07/31/95 51.24 0.00 3,593.76
11/14/95 51.10 0.00 3,593.90
' 02/23/96 51.68 0.00 3,593.32
05/31/96 51.45 0.00 3,593.55
08/23/96 51.55 0.00 3,593.45
12/02/96 52.23 0.00 3,592.77
' 03/12/97 52.67 0.00 3,592.33
06/12/97 52.68 0.00 3,592.32
09/11/97 52.71 0.00 3,592.29
12/10/97 52.89 0.00 3,592.11
' 03/23/98 53.22 0.00 3,591.78
06/23/98 53.66 0.00 3,591.34
09/30/98 54.06 0.00 3,590.94
12/09/98 5436 0.00 3,590.64
l 03/10/99 54.72 0.00 3,590.28
06/10/99 55.17 0.00 3,589.83
07/02/99 55.15 0.00 3,589.85
09/14/99 55.42 0.00 3,589.58
m 12/09/99 55.78 0.00 3,589.22
03/09/00 56.23 0.00 3.588.77
m p \wpibjservi1263210631a xis xIs Page 1 of 6




Table 2
l Cumulative Groundwater Elevation Data
Hobbs, New Mexice Facility
; l BJ Services Company, U.S.A,
Monitor Top-of-Casing Depth to Free Product Groundwater
l Well Elevation (MSL) Date Measured Groundwater (feet) | Thickness (feet)| Elevation (MSL) Comments
MW-3 06/08/00 56.66 0.00 3,588.34
MW-4 364528 08/10/92 50.55 0.00 3,594.73 [€))
' 02/09/93 50.26 0.00 3,595.02
08/18/93 50.38 0.00 3,594.90
01/26/94 50.90 0.30 3,594.63
05/03/95 51.51 0.45 3,594.14
' 07/31/95 51.74 0.26 3,593.75
11/14/95 51.03 0.00 3,594.25
‘ 02/23/96 51.65 0.01 3,593.64
05/31/96 51.48 0.00 3,593.80
. 08/23/96 53.49 0.00 3,591.79
; 12/02/96 52.32 0.00 3,592.96
03/12/97 52.74 0.05 3,592.58
06/12/97 53.08 0.44 3,592.56
' 09/12/97 52.60 0.15 3,592.80
12/10/97 52.89 0.00 3,592.39 PSH Sheen
03/24/98 53.20 0.25 3,592.29
i 06/23/98 53.82 0.22 3,591.64
l 09/30/98 53.96 0.00 3,591.32 200 ml PSH
12/09/98 54.27 0.00 3,591.01
03/10/99 54.69 0.04 3,590.62
‘ 06/10/99 55.07 0.00 3,590.21
' 07/02/99 55.10 0.00 3,590.18
09/14/99 55.33 0.00 3,589.95
‘ 12/09/99 55.79 0.00 3,589.49
‘ 03/10/00 56.12 0.00 3,589.16
l 06/08/00 56.67 0.00 3,588.61
MW-5 3.647.72 08/10/92" 52.38 0.00 339534 [€))]
‘ 02/09/93 52.06 0.00 3,595.66
08/18/93 52.16 0.00 3.595.56
' 01/26/9%4 52.50 0.00 3,595.22
05/03/95 53.57 0.00 3,594.15
07/31/95 53.27 0.00 3,594.45
11/14/95 52.83 0.00 3,594.89
' 02/23/96 53.57 0.00 3,594.15
05/31/96 53.16 0.00 3,594.56
08/23/96 53.41 0.00 3,594.31
12/02/96 53.98 0.00 3,593.74
. 03/12/97 54.44 0.00 3,593.28
06/12/97 54.48 0.00 3,593.24
09/12/97 54.29 0.00 3.593.43
12/10/97 54.66 0.00 3,593.06
I 03/23/98 55.05 0.00 3,592.67
06/23/98 55.44 0.00 3,592.28
09/30/98 55.65 0.00 3,592.07
12/09/98 56.00 0.00 3,591.72
. 03/09/99 56.45 0.00 3,591.27
06/10/99 56.91 0.00 3,590.81
07/02/99 56.93 0.00 3,590.79
09/14/99 57.12 0.00 3,590.60
l 12/09/99 57.41 0.00 3,590.31
03/09/00 57.92 0.00 3,589.80
06/08/00 58.32 0.00 3,589.40
MW-6 3.644.74 —02/09/93 50.58 0.00 339416 [6))
| 08/18/93 50.78 0.00 3,593.96
01/26/94 51.00 0.00 3,593.74
l piwp\bjseri12832\063ta xls xis Page 2 of 6




Table 2
' Cumulative Groundwater Elevation Data
Hobbs, New Mexico Facility
l BJ Services Company, U.S.A.
I [TWonitor Top-of-Casing D d Depth to Free Product Groundwater C
' Well Elevation (MSL) ate Measure Groundwater (feet) [ Thickness (feet)| Elevation (MSL) omments
‘ MW-6 05/03/95 52.63 0.00 3,592 11
07/31/95 51.90 0.00 3,592.84
l 11/14/95 51.19 0.00 3,593.55
02/23/96 52.10 0.00 3,592.64
i 05/31/96 51.76 0.00 3,592.98
' 08/23/96 51.63 0.00 3,593.11
l 12/02/96 52.85 0.00 3,591.89
03/12/97 53.55 0.00 3,591.19
5' 06/12/97 52.08 0.00 3,592.66
09/11/97 53.72 0.00 3,591.02
l 12/10/97 53.27 0.00 3,591.47
| 03/23/98 53.56 0.00 3,591.18
06/23/98 52.88 0.00 3,591.86
09/30/98 54.89 0.00 3,589.85
. ' 12/09/98 54.57 0.00 3,590.17
| 03/10/99 55.10 0.00 3,589.64
07/02/99 (5),(6)
MW7 3.,644.55 02/09/93 50.53 0.00 3,594.02 (M
\ ' 08/18/93 50.74 0.00 3,593.81
! 01/26/94 51.01 0.00 3,593.54
05/03/95 52.25 0.00 3,592.30
07/31/95 51.92 0.00 3,592.63
l 11/14/95 51.48 0.00 3,593.07
] 02/23/96 52.15 0.00 3.592.40
‘ 05/31/96 51.78 0.00 3,592.77
08/23/96 52.02 0.00 3,592.53
1 ' 12/02/96 52.52 0.00 3,592.03
03/12/97 52.99 0.00 3,591.56
06/12/97 53.08 0.00 3,591.47
09/11/97 53.00 0.00 3,591.55
' 12/10/97 53.28 0.00 3,591.27
03/23/98 53.59 0.00 3,590.96
06/23/98 54.20 0.00 3,590.35
09/30/98 54.54 0.00 3,590.01
| l 12/09/98 54.74 0.00 3,589.81
03/09/99 55.15 0.00 3,589.40
06/10/99 55.66 0.00 3,588.89
07/02/99 55.73 0.00 3,588.82
l 09/13/99 55.94 0.00 3,588.61
12/09/99 56.38 0.00 3,588.17
03/09/00 56.74 0.00 3,587.81
06/08/00 57.17 0.00 3,587.38
' f—_ MW-§ 3,644 87 02/09/93 5048 0.00 359439 D)
08/18/93 50.67 0.00 3,594.20
01/26/94 50.96 0.00 3,593.91
05/03/95 52.15 0.00 3,592.72
' 07/31/95 51.77 0.00 3,593.10
11/14/95 51.37 0.00 3,593.50
02/23/96 52.17 0.00 3,592.70
05/31/96 51.55 0.00 3,593.32
l 08/23/96 51.92 0.00 3,592.95
12/02/96 52.43 0.00 3,592 44
03/12/97 52.93 0.00 3,591.94
06/12/97 53.96 0.00 3,590.91
09/11/97 52.73 0.00 3,592.14
12/10/97 53.15 0.00 3,591.72
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.
Table 2
Cumulative Groundwater Elevation Data
; Hobbs, New Mexico Facility
. BJ Services Company, U.S.A.
Monitor Top-of-Casing Depth to Free Product Groundwater
' Well | Elevation (MsLy | DAteMeasured | o indwater (feet) | Thickness (fect)| Elevation (MSL)| ~ COmments
MW-8 03723798 53.51 0.00 3,591.36
06/23/98 54.01 0.00 3,590.86
3 09/30/98 54.35 0.00 3,590.52
‘ 12/09/98 54.60 0.00 3,590.27
‘ 03/09/99 55.00 0.00 3,589.87
06/10/99 55.56 0.00 3,589.31
07/02/99 55.57 0.00 3,589.30
‘ 09/13/99 55.72 0.00 3,589.15
12/09/99 - - - 3)
03/09/00 56.52 0.00 3,588.35
: June 2000 - . .
! MW-9 3644778 04722793 49,73 0.00 3,595.05 M
’ 07/15/93 49.65 0.00 3.595.13
08/18/93 49.85 0.00 3,594.93
01/26/94 50.02 0.00 3,594.76
i 05/03/95 51.35 0.00 3,593.43
07/31/95 50.97 0.00 3,593.81
11/14/95 50.43 0.00 3,594.35
l 02/23/96 51.12 0.00 3,593.66
; 05/31/96 50.89 0.00 3,593.89
08/23/96 50.98 0.00 3,593.80
12/02/96 51.58 0.00 3,593.20
: l 03/12/97 52.21 0.05 3,592.61
i 06/12/97 52.10 0.00 3,592.68 PSH Sheen
‘ 09/12/97 51.95 0.00 3,592.83 PSH Sheen
12/10/97 52.37 0.00 3,592.41 PSH Sheen
‘ l 03/23/98 52.68 0.00 3,592.10 PSH Sheen
06/23/98 53.08 0.00 3,591.70 PSH Sheen
09/30/98 53.39 0.01 3,591.40 PSH Sheen
12/09/98 53.68 0.00 3,591.10
I 03/10/99 54.15 0.00 3,590.63
06/10/99 54.68 0.00 3,590.10
07/02/99 54.71 0.00 3,590.07
09/13/99 54.71 0.00 3,590.07
' 12/09/99 - - - 3)
03/09/00 55.69 0.00 3,589.09
June 2000 - - -
MW-10 3,644 .47 08/18/93 51.54 0.00 3,592.93 )
01/26/94 51.90 0.00 3,592.57
05/03/95 52.97 0.00 3,591.50
07/31/95 52.87 0.00 3,591.60
I 11/14/95 52.51 0.00 3,591.96
02/23/96 53.05 0.00 3,591.42
05/31/96 52.79 0.00 3,591.68
' 08/23/96 53.03 0.00 3,591.44
12/02/96 53.41 0.00 3,591.06
03/12/97 54.21 0.00 3,590.26
06/12/97 53.99 0.00 3.590.48
l 09/12/97 53.94 0.00 3,590.53
12/10/97 54.12 0.00 3,590.35
03/23/98 5451 0.00 3,589.96
I 06/23/98 55.12 0.00 3,589.35
' 09/30/98 55.61 0.00 3.588.86
l piwp\bjservii28321063ta xis xls Page 4 of 6
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' Table 2
Cumulative Groundwater Elevation Data
| Hobbs, New Mexico Facility
. BJ Services Company, U.S.A.
| Mouitor Top-of-Casing Depth to Free Product Groundwater
| ' Well Elev[;tion (MSL) Date Measured Groundwater (feet) | Thickness (feet)| Elevation (MSL) Comments
i MW-10 12/09/98 55.80 0.00 3,588.67
. 03/09/99 56.09 0.00 3,588.38
06/10/99 56.60 0.00 3,587.87
07/02/99 56.64 0.00 3,587.83
09/14/99 56.91 0.00 3,587.56
I 12/09/99 57.37 0.00 3,587.10
03/10/00 57.71 0.00 3,586.76
06/08/00 58.08 0.00 3,586.39
l MW-11 3,643.78 08/18/93 51.92 0.00 3,591.86 )
01/26/94 52.32 0.00 3,591.46
05/03/95 53.38 0.00 3,590.40
' 07/31/95 53.35 0.00 3,590.43
11/14/95 52.96 0.00 3,590.82
02/23/96 53.50 0.00 3,590.28
05/31/96 53.25 0.00 3,590.53
l 08/23/96 53.49 0.00 3,590.29
12/02/96 53.79 0.00 3,589.99
03/12/97 53.81 0.00 3,589.97
; l 06/12/97 53.96 0.00 3,589.82
f 09/12/97 52.93 0.00 3,590.85
‘ 12/10/97 (5),(6)
MW-11A 3,644.24 03/23/98 54.79 0.00 3,589.45 )
' 06/23/98 55.43 0.00 3,588.81
09/30/98 55.96 0.00 3,588.28
12/09/98 56.13 0.00 3,588.11
' 03/10/99 56.43 0.00 3,587.81
! 06/10/99 56.94 0.00 3,587.30
‘ 07/02/99 57.01 0.00 3,587.23
09/14/99 57.36 0.00 3,586.88
l 12/09/99 57.72 0.00 3,586.52
03/09/00 58.01 0.00 3,586.23
06/08/00 58.40 0.00 3,585.84
' MW-12 3,644.29 03/23/98 54.72 0.00 3,589.57 )
06/23/98 55.48 0.00 3,588.81
09/30/98 56.02 0.00 3,588.27
12/09/98 56.17 0.00 3,588.12
. 03/10/99 56.45 0.00 3,587.84
06/10/99 56.97 0.00 3,587.32
07/02/99 56.99 0.00 3,587.30
l 09/14/99 57.41 0.00 3,586.88
12/09/99 57.76 0.00 3,586.53
03/10/00 58.08 0.00 3,586.21
l 06/08/00 58.42 0.00 3.585.87
MW-12D 3,644.38 07/02/99 57.13 0.00 3,587.25 (8)
09/14/99 57.74 0.00 3,586.64
12/09/99 57.86 0.00 3,586.52
l 03/09/00 58.24 0.00 3,586.14
06/08/00 58.56 0.00 3.585.82
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Table 2
Cumulative Groundwater Elevation Data
Hobbs, New Mexico Facility
BJ Services Company, U.S.A.

Monitor Top-of-Casing Date Measured Depth to Free Product | Groundwater Comments
Well Elevation (MSL) Groundwater (feet) | Thickness (feet)| Elevation (MSL)
MW-13 3,645.52 07/02/99 56.60 0.00 3,588.92 ®
09/14/99 56.92 0.00 3,588.60
12/09/99 57.28 0.00 3,588.24
03/10/00 57.68 0.00 3,587.84
06/08/00 58.04 0.00 3,587.48
OwW-4 3,644.06 07/02/99 58.18 0.00 3,585.88 (8
09/14/99 58.63 0.00 3,585.43
12/09/99 58.92 0.00 3,585.14
03/09/00 59.19 0.00 3,584.87
06/08/00 59.56 0.00 3,584.50 .

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

@ _ For wells having measurable thickness of free product, 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) of the free product is 0.82.

@ _ Not measured.

™. Monitor well MW-2 could not be located after January 1994,

G well plugged and abandoned July 2, 1999.

®_Monitor well MW-11 could not be located after September 12, 1997,

M TOC elevations for MW-11A and MW-12 estimated relative to TOC elevation for MW-10.

®_TOC elevations for MW-12D and OW-4 estimated relative to TOC elevation for MW-12,

. TOC elevation for MW-13 estimated relative to TOC elevation for MW-7.

pwpibjsenvii 2832\0631a xIs «ls Page 6 of 6




Table 3
June 8, 2000 Field Screening Results for Groundwater Samples
Hobbs, New Mexico Facility
BJ Services Company, U.S.A.

' NTUs = Nephelometric turbidity units

@ well pumped or pumped dry after removal of less than 3 well volumes.
Monitor wells MW-1, MW-8, annd MW-9 not sampled in June 2000.
Monitor well MW-2 not operative after January 1994; P&A'd 7/1/99.
Monitor Well MW-6 P&A'd 7/1/99.

Monitor well MW-11 not operative after September 1997, P&A'd 7/1/99.
NM=Not Measured

l Monitor Cumulative - wre OC Canductivity Redox Dci)s::l:‘d Ox?:::l(v[::ch Ferrous Irony  Alkalinity Turbidity
Well Gallons pH | Temperature CO)| - (yppog) MV} meter) %mg/L) ki) (mgry | ¥V (me/L) NTUs®
Removed
I Mw-3? 0.5 7.38 20.94 1373 2023 5.16 NM NM NM 28.3
—_ 0 7.44 19.69 1497 472 4.86 NM NM NM NM
1.0 7.44 18.86 1433 -14.1 4.80 NM NM NM 243
' MW-5® 1.0 7.38 19.54 1426 161.4 7.09 NM NM NM NM
15 7.37 18.95 1398 176.1 7.08 5 0 220 2930
l w7 1.0 7.12 19.32 1618 209 4 525 NM NM NM NM
1.5 7.13 19.03 1637 211.4 5.57 NM NM NM 37.41
MW-10% NM 7.06 23.12 1723 -79.2 1.82 0 3.0 770 675
I MW 1A 0 7.10 20.17 3996 -100.6 453 NM NM NM NM
1.0 7.07 19.45 4264 -99.1 2.56 0 20 770 137.31
Mw-12% NM 7.15 20.85 1261 -108.8 113 0 8 770 347
I 0 7.97 20.12 1278 184.9 5.70 NM NM NM NM
MW-12D 5.0 7.95 19.05 1276 198.8 4.19 NM NM NM NM
10.0 7.91 19.11 1278 197.1 2.04 NM NM NM NM
. 15.0 7.90 20.09 1281 196.6 111 0 0.5 360 12.72
MW-13® NM 7.46 24.11 902 -63.6 281 NM NM NM 112
ow-4% NM NM NM NM NM NM 55 3.0 770 NM
l.

p AWPABISERVA2832\0631a.x1s




Table 4
Cumulative BTEX and TP Analytical Results for Groundwater Samples
Hobbs, New Mexico Facility
BJ Services Company, U.S.A.

Monitor Sample Sample Benzene Toluene I Ethylbenzene [ Xylenes TPH-D [ TPH-G
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 Regular 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
5/3/95 Regular NSP NSP NSP NSP NA NSP
8/1/95 Regular 390 1300 230 800 NA 5.7
11/15/95 Regular 880 1800 300 970 NA 6.8
' 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
l 6/12/97 Regular 5300 34000 7500 27000 180 160
9/12/97 Regular 1800 4400 1000 3000 23 21
12/10/97 Regular 7600 12000 2800 8200 11 71
3/24/98 Regular 4800 7200 1200 2400 4.2 38
l 6/23/98 Regular 53 680 580 1400 1.4 9.2
09/30/98 Regular 32 30 280 970 2.5 3.6
12/10/98 Regular <1.0 1.5 17 110 1.4 0.31
l 03/10/99 Regular <1.0 <1.0 82 110 0.62 0.85
03/10/99 Duplicate <i.0 <1.0 7.9 110 0.66 0.84
06/10/99 Regular <1.0 1.1 <1.0 28 0.53 0.55
06/10/99 Duplicate <1.0 1.8 <1.0 41 0.69 0.76
' 09/14/99 Regular <1.0 < 1.0 <1.0 <20 <0.20 <0.10
12/09/99 - NS NS NS NS NS NS
03/09/00 Regular <1 <1 <1 9.1 14 1.3
! 06/08/00 - NS NS NS NS NS NS
l Mw-2' 8/10/92 Regular 149 <4 <4 <4 NA NA
2/9/93 Regular <2 <2 <2 <6 NA NA
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
2/9/93 Regular 130 <10 <10 190 NA NA
l 8/19/93 Regular 560 3100 630 1900 NA NA
1/27/94 Regular 1070 5380 510 3120 NA NA
5/4/95 Regular 770 3300 470 1800 NA NA
8/1/95 Regular 490 2900 890 1600 NA 14
11/15/95 Regular 250 1000 180 440 NA 29
2/23/96 Regular 120 810 170 560 NA 4
5/31/96 Reguiar 670 3900 1200 2300 NA 5
. 8/23/96 Regular 330 2200 590 1500 NA 12
12/2/96 Regular 220 1800 670 1000 0.89 74
3/12/97 Regular 370 2000 960 1400 1.8 11
; 6/12/97 Repular 860 4800 1700 2600 1.9 20
l 9/11/97 Regular 770 3000 1600 1900 1.6 16
12/10/97 Regular 240 740 500 450 0.59 53
3/24/98 Regular 140 630 360 310 0.56 39
6/23/98 Regular 100 720 350 490 0.40 4.9
' 09/30/98 Regular 42 470 450 530 1.0 38
I phwpibjseni]28324063ta xls Page L of 6
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Table 4
' Cumulative BTEX and TPH Analytica! Results for Groundwater Samples
Hobbs, New Mexico Facility
BJ Services Company, U.S.A.
I Monitor Sample Sample Benzene l Toluene Ethylbenzene I Xylenes TPH-D [ TPH-G
Well Date Type micrograms per liter, ug/ milligrams per liter, mg/L
MW-3 12/10/98 Regular 13 220 160 290 1.3 0.43
| 03/10/99 Regular 3.2 7.4 42 32 0.2 0.44
06/10/99 Regular 1.7 31 <1.0 36 <0.20 0.18
09/14/99 Repgular <10 <1.0 <1.0 <2.0 <0.20 <0.10
12/09/99 Regular <1 <1 <1 < <0.2 <0.1
' 03/09/00 Regular <1 <1 <1 <1 0.32 <0.1
6/8/00 Regular <1 <1\ <l <1 <0.22 <0.1
MW-4 8/10/92 Regular 2594 10360 2160 6740 NA NA
n 2/9/93 Regular 5200 15000 2200 10000 NA NA
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 Regular 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
’ 9/12/97 Regular 92 840 670 2100 15 7.6
12/10/97 Repular 230 750 970 2300 3.7 16
3/24/98 Regular 150 510 270 620 1.2 5.6
' 6/23/98 Repular 160 890 590 1600 0.69 10
09/30/98 Regular 80 180 370 840 2.0 39
12/10/98 Regular 28 70 250 960 93 43
) 12/10/98 Duplicate 26 62 180 830 39 43
I 03/10/99 Regutar 8 20 250 1400 13.0 13
06/10/99 Regular <1.0 <1.0 12 12 0.44 0.63
09/14/99 Regular <10 <1.0 33 13.1 0.35 0.17
12/09/99 Regular <1 2.5 23 20.1 2 0.53
l 03/10/00 Regular <1 <1 <1 36 2.6 0.15
6/8/00 Regular <1 <1 <1 <} 0.44 0.23
MW-5 8/10/92 Repgular <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 87 29.9 4 13 NA NA
W 5/3/95 Regular 3.7 53 0.92 4.6 NA NA
8/1/95 Regular <03 <03 <03 <0.6 NA NA
11/15/95 Regular <03 12 <03 1.5 NA NA
2/23/96 Regular <03 <03 <03 <0.6 NA NA
I 5/31/96 Regular 31 86 10 20 NA NA
8/23/96 Regular <03 <03 <03 <0.6 NA <0.1
12/2/96 Regular <1 <1 <1 <1 < 0.1 <0.1
3/12/57 Regular <1 <1 <1 <1 <0.1 <01
‘ 6/12/97 Regutar < <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 <S5 <02 <0.1
m 3/23/98 Regular < <1 <1 <1 <0.2 <01
6/23/98 Regular <1 < < <1 <0.2 <0.1
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Table 4
l Cumulative BTEX and TPH Analytical Results for Groundwater Samples
Hobbs, New Mexico Facility
BJ Services Company, U.S.A.
l Monitor Sample Sample Benzene [ Toluene I Ethylbenzene‘L Xylenes TPH-D [ TPH-G
Well Date Type micrograms per liter, ug/l milligrams per liter, mg/L
MW-5 09/30/98 Regular <1.0 <10 < .0 <10 <0.20 <0.1
' 12/10/98 Regular < 1.0 <1.0 <1.0 <1.0 <0.20 <0.1
03/09/99 Regular <1.0 <10 <1.0 <1.0 <0.20 <0.1
06/10/99 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.1
09/14/99 Regular <1.0 <1.0 <1.0 <2.0 <0.20 <0.10
' 12/09/99 Repular < | <1 <1 < <0.2 <0.1
03/09/00 Regular <1 <1 <1 <1 0.55 <0.1
6/8/00 Regular <1 <1 <1 <1l < 0.2 <0.1
I MWw-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 19000 3500 6400 NA NA
1/27/94 Regulas 7960 20200 3830 6150 NA NA
I\ 5/4/95 Regular 11000 17000 2900 6000 NA NA
B/1/95 Regular 8300 12000 2500 5100 NA 60
11/15/95 Regular [ 800 17000 2900 5500 NA 57
2/23/96 Regular 8100 10000 2300 4000 NA 58
5/31/96 Regutar 83 150 15 51 NA 0.57
5/31/96 Duplicate 87 160 13 47 NA 0.52
8/23/96 Regular 31 28 9.4 7.9 NA 0.46
l 12/2/96 Regular <1 <1 <1 1.7 5.6 <0.1
3/12/97 Regular 12 <S5 6.8 18 12 <05
6/12/97 Regular 1500 1400 410 310 7.8 7.4
9/11/97 Regular t 1.3 34 <1 1 <0.1
l 12/10/97 Regular 3 4.2 1.2 3.9 1.7 0.14
3/23/98 Regular 36 <1 4 <1 <02 <01
6/23/98 Regular 170 4.1 15 7.2 12 0.51
09/30/98 Regular 1000 420 140 270 4.0 33
' 12/10/98 Regular 7.6 6.6 1.7 5.8 2.0 <01
03/10/99 Regular 2500 930 590 1400 11.0 13
MW-7 8/10/92 Regular NS NS NS NS NA NS
m 2/9/93 Regular <2 <2 <2 <6 NA NA
8/19/93 Regutar <2 3 <2 <2 NA NA
1/27/94 Regular 1.1 <1 <l <1 NA NA
5/3/95 Regular 52 34 0.67 2.8 NA NA
8/1/95 Regular 22 22 0.85 2.8 NA <0.1
11/15/95 Regular 8.4 0.77 <03 0.93 NA <0.1
2/23/96 Regular <03 <03 <03 <0.6 NA <01
n 2/23/96 Duplicate <03 <03 <03 <0.6 NA <01
) 5/31/96 Regular 29 83 10 21 NA 0.25
8/23/96 Regular <0.3 <03 <03 <0.6 NA <0.1
. 12/2/96 Regutar <1 <1 <1 < <0.1 <0.1
3/12/97 Regular <1 <1 <1 1 <0.1 <0.1
6/12/97 Regular <1 <1 <1 < <0.1 <0.1
9/11/97 Regular <1 <1 <1 <1 <0.1 <0.1
12/10/97 Regular <1 <1 < <] <02 <0.1
3/23/98 Regular <1 <1 <1 <1 <02 <0.1
6/23/98 Regular < <\ <1 <1 <02 <0.1
09/30/98 Regular <1.0 <1.0 <10 <1.0 <0.20 <0.1
m 12/10/98 Regular <10 < 1.0 <1.0 <10 <0.20 <0.1
03/09/99 Regular <1.0 <1.0 <i 0 <1.0 4.7 <0}
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Table 4
I Cumulative BTEX and TPH Analytical Results for Groundwater Samples
Hobbs, New Mexico Facility
BJ Services Company, U.S.A.
l Monitor Sample Sample Benzene [ Toluene Ethylbenzene I Xylenes TPH-D l TPH-G
) Welt Date Type micrograms per liter, ug/l milligrams per liter, mg/L
MW-7 06/10/99 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <01
l' 09/13/99 Regular < 1.0 < 1.0 <1.0 <2.0 <0.20 <0.10
12/09/99 Regular <5 <5 <5 <5 1.8 <0.5
03/09/00 Regular <1 <l <1 <1 0.66 <0.1
' 6/8/00 Regular <1 <1 <1 <1} <0.21 <01
MW-8 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
' 1/27/94 Regular <1 < <l <1 NA NA
5/3/95 Regular 3 49 0.75 37 NA NA
8/1/95 Regular 3.1 1.2 047 1.6 NA < 0.001
‘ 8/1/95 Duplicate 3.6 1.5 0.51 1.5 NA <0.}
l 11/15/95 Regular <03 0.52 <0.3 <06 NA <0.1
2/23/96 Regular <03 <03 <03 <0.6 NA <0.1
5/31/96 Regular <03 <03 <03 <0.6 NA <0.1
8/23/96 Regular <03 <03 <03 <06 NA <0.1
12/2/96 Regular <1 <1 <l <1 <0.1 <0.1
3/12/97 Regular <1 <1 <1 1.8 <0.1 <0.]
. 6/12/97 Regular <1 <1 <1 <1 <0.1 <0.1
I 9/11/97 Regular < <1 <1 < 0.1 <0.1
12/10/97 Regular <1 <1 <1 <1 0.3 <01
3/23/98 Regular <1 <1 <1 <1 <0.2 <0.1
6/23/98 Regular <1 <1 <1 < <02 <01
n 09/30/98 Regular <1.0 < 1.0 <10 <1.0 <0.20 <0.1
12/10/98 Regular <1.0 <10 <10 <1.0 <0.20 <0.1
03/09/99 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.1
06/10/99 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.1
n 09/13/99 Regular <1.0 <1.0 <1.0 <20 <0.20 <0.10
12/09/99 - NS NS NS NS NS NS
03/09/00 Repular <1 <1 <1 <1 0.55 <0.1
m 06/08/00 - NS NS NS NS NS NS
MW-9 4/22/93 Regular 570 380 <50 870 NA NA
7/15/93 Regular 121 73 3 458 NA NA
8/19/93 Regular 390 290 40 250 NA NA
l 1/27/94 Regular 327 357 51.1 293 NA NA
5/3/95 Regular 380 110 19 120 NA NA
8/1/95 Regular 660 410 91 310 NA 62
11/15/95 Regular 240 2 il 140 NA 1.5
11/15/95 Duptlicate 170 18 10 120 NA 1.9
2/23/36 Regular 170 18 23 160 NA 43
- 5/31/96 Regular 120 16 3 200 NA NA
n 8/23/96 Regular 82 13 6 270 NA 4
i 8/23/96 Duplicate 76 14 4.8 250 NA 4.4
12/2/96 Regular 61 <25 <25 210 26 2.8
12/2/96 Duplicate 86 13 2.4 270 3.7 29
" 3/12/97 Regular 30 48 420 880 8.2 19
6/12/97 Regular 4.7 21 1 97 2.6 2.2
6/12/97 Duplicate <5 <