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1.0 INTRODUCTION

Brown and Caldwell conducted a 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
in January 2003. This report presents a description of the groundwater sampling field activities, a
summary and evaluation of the analytical results, and an evaluation of remedial technologies
applied at the facility. A groundwater potentiometric surface map and a hydrocarbon distribution

map are included.

A layout of the facility is shown in Figure 1. The facility formerly operated an on-site fueling
system. Subsurface impact near the former diesel fueling system was detected by the New Mexico
Oil Conservation Division (NMOCD) during an on-site inspection on February 7, 1991. The
fueling system was taken out of operation in July 1995. 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.

A biosparging system was activated in November 1995 and expanded in March/April 1997 and
February/March 1998 to remediate soil and groundwater at the former fuel island area of the
facility. The biosparging system was deactivated on November 1, 2000 after achieving cleanup
goals for groundwater. The confirmation soil sampling program specified in the NMOCD-
approved Remedial Action Plan (RAP) for the facility was conducted in July 2001. The results of
the confirmation soil sampling program were presented to NMOCD in the report for the June 2001
groundwater sampling event. In accordance with the RAP for the facility, four additional
groundwater sampling events were conducted following the confirmation soil sampling event.
Hydrocarbon concentrations in groundwater samples from applicable monitor wells remained
below the target concentrations specified in the RAP during each of these sampling events, so a
request to decommission the biosparging system was submitted to NMOCD in the June 2002

Groundwater Sampling and Biosparging System Closure Report for the facility.
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“Use or disclosure of data contained on this sheet is subject to the restriction specified at the beginning of this document.”



BJ Services removed three field waste tanks from the facility on March 6-7, 1997. The ongoing
" groundwater monitoring program was expanded to address both the former fuel island and the
former field waste tanks areas of the facility, as directed by NMOCD in correspondence dated
II January 21, 1999.
n- Table 1 presents a site chronology detailing the history of investigations into and the remediation of
ﬂ soil and groundwater impacts in the areas of the former fueling system and the former field waste
| tanks at the facility.
ll PAWP\BJSERV\12832\103r.doc 2
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2.0 FIELD ACTIVITIES AND RESULTS

Brown and Caldwell purged and sampled six monitor wells (MW-5, MW-10, MW-11A, MW-12D,
MW-14, and MW-15) at the facility on January 9, 2003 to determine the concentrations of
dissolved-phase hydrocarbons and/or chloride in groundwater and to evaluate general groundwater
quality in the area of the facility. The monitor well locations are shown in Figure 1. In the March
2002 Groundwater Sampling Report for the facility, Brown and Caldwell recommended installation
of a new monitor well (MW-16) to replace monitor well OW-4, which has gone dry. Brown and
Caldwell plans to install monitor well MW-16 in March 2003 now that this activity has been
approved by the NMOCD and access privileges have been granted by the off-site landowner.

The following subsections describe the field activities conducted by Brown and Caldwell during the

January 2003 event and present the results from the associated groundwater analyses.

2.1 Groundwater Sampling Activities

Groundwater level measurements were obtained from all accessible monitor wells at the facility on
January 9, 2003 prior to purging and sampling the subset of wells listed above. Groundwater levels
were measured to the nearest 0.01 foot with a water-level indicator. Current and historical
groundwater elevation data for each well are presented in Table 2. The groundwater elevation data
indicate that the groundwater flow direction is to the east/northeast, with an overall hydraulic
gradient of approximately 0.007 foot/foot. The groundwater elevation data presented in Table 2
indicate that groundwater levels have continued to decline in monitor wells at the facility since late

1995. A groundwater elevation map for January 9, 2003 is presented in Figure 2.

Monitor wells MW-5, MW-10, MW-11A, MW-14 and MW-15 were purged and sampled with
previously unused disposable bailers and clean, previously unused nylon string. Three well
volumes were purged from monitor wells MW-5, MW-11A, and MW-15. Monitor wells MW-10
and MW-14 were purged dry at 0.5 gallons and 1.5 gallons, respectively. A submersible pump
fitted with disposable polyethylene tubing was used to purge monitor well MW-12D until
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groundwater stabilization occurred, with stabilization defined as variation of less than 0.5°C for
temperature, less than 0.1 unit for pH, and less than 10% for specific conductivity between three
consecutive measurements of groundwater during the purging process. The wells were sampled in
general order of least impacted to most impacted (based on analytical results from the September
2002 and preceding sampling events) to further mitigate the potential for cross-contamination

between the wells.

Field parameter measurements for pH, specific conductivity, oxidation-reduction (redox) potential,
dissolved oxygen content, and temperature were collected from wells containing an adequate
volume of water during and upon completion of well purging. Ferrous iron and dissolved oxygen
were measured in monitor wells MW-5, MW-11A, and MW-12D upon conclusion of purging
activities; because it was purged dry, these field parameters were not measured for monitor well
MW-10. Field parameter readings were recorded on the groundwater sampling forms included in
Appendix A and the final values for each well sampled during the January 2003 event are

summarized in Table 3.

With the exception of monitor well MW-12D, groundwater samples were collected by pouring
recovered water from a bailer. For monitor well MW-12D, the groundwater sample was collected
directly from the discharge line of the down-hole pump. Using these methods, each sample was
transferred to laboratory-prepared, clean glass and/or plastic containers, sealed with Teflon®-lined
lids, labeled, and placed on ice in an insulated cooler for delivery to Southern Petroleum Laboratory

in Houston, Texas for analysis using standard chain-of-custody procedures.

Field measurement equipment was decontaminated prior to and following each use.
Decontamination procedures consisted of washing with distilled water and a non-phosphate
detergent, then rinsing with distilled water. The submersible pump used to sample monitor well
MW-12D was decontaminated first by pumping distilled water with a non-phosphate detergent
through it and then by rinsing it with distilled water using containers at the surface. Purge and
decontamination waters were discharged to an on-site water reclamation system at the BJ Services
facility.
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2.2 Results of Groundwater Analyses

Groundwater samples from monitor wells MW-5, MW-10, MW-11A, MW-14 and MW-15 were
analyzed for chloride content using Method E325.3. In addition, samples from monitor wells MW-
5, MW-10, MW-11A, and MW-12D were analyzed for gasoline- and diesel-range total petroleum
hydrocarbons (TPH-G and TPH-D) by EPA Method SW-8015B and for benzene, toluene,
ethylbenzene, and xylenes (BTEX) by EPA Method SW-8021B. Analyses of groundwater from
these four wells for nitrate and sulfate (Method E300.0), dissolved methane (Method RSK 147),
and alkalinity (Method E310.1) were performed to evaluate the potential for natural attenuation of
hydrocarbons at the facility. The laboratory analytical report and chain-of-custody documentation
for the groundwater samples collected during the January 2003 sampling event are provided in

Appendix B.

Current and cumulative analytical results for BTEX constituents, TPH-D, and TPH-G are presented
in Table 4. Figure 3 presents a hydrocarbon distribution map for the January 2003 sampling event.
With the exception of the detection of benzene in monitor well MW-11A at 0.012 milligrams per
liter (mg/L), all BTEX concentrations are less than the applicable New Mexico Water Quality
Control Commission NMWQCC) standards. The NMWQCC standard for benzene is 0.010 mg/L.

Table S presents current and cumulative results for chloride analyses performed on groundwater
samples collected at the facility. Choloride concentrations in monitor wells MW-5, MW-12D and
MW-15 remained less than the NMWQCC chloride standard of 250 mg/L in January 2003. The
chloride concentration of 179 mg/L in downgradient monitor well MW-14 is also less than this

standard.

The current and historical results for nitrate, sulfate, and dissolved methane analyses performed on
groundwater samples from monitor wells MW-5, MW-10, MW-11A, MW-12, and MW-12D to
assist in the evaluation of natural attenuation processes at the BJ Services facility are presented in
Table 6. Groundwater alkalinity may also be indicative of natural attenuation processes.
PAWp\BJSERV\12832\103r.doc 5
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Groundwater alkalinity values measured in the four wells of interest during the January 2003
sampling event are as follows:

. MW-5 (upgradient, background well): 222 mg/L;
o MW-10: 408 mg/L;

J MW-11A: 356 mg/L; and

J MW-12D: 225 mg/L.
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3.0 EVALUATION OF REMEDIAL TECHNOLOGIES

The following subsections present evaluations of the remedial technologies applied at the former
fueling system and former field waste tanks areas of the BJ Services facility in Hobbs, New

Mexico.
3.1 Biosparging System at the Former Fueling System Area

Brown and Caldwell recommended installation of a biosparging system at the former fueling
system area of the facility in the Remedial Action Plan (RAP) submitted to the NMOCD in May
1994. The NMOCD approved the RAP on August 11, 1994. The biosparging system was installed
in August 1995, with expansions completed in April 1997 and March 1998. Operation of the
biosparging system resulted in substantial decreases in hydrocarbon concentrations in applicable
former fueling system area monitor wells. In accordance with the RAP, confirmation soil sampling
activities were conducted at the former fueling system area in July 2001 to verify the effectiveness
of the biosparging system in remediating vadose zone soils. The analytical resuits for these soil
samples, as discussed in the report for the June 2001 groundwater sampling event, indicated that

remediation goals for soil in this area had been achieved.

Following the confirmation soil sampling activities, hydrocarbon concentrations in groundwater
remained below target cleanup goals for four successive quarters. In accordance with the RAP for
the facility, a request to decommission the biosparging system was submitted to the NMOCD in the

June 2002 Groundwater Sampling and Biosparging System Closure Report.
3.2  Natural Attenuation at the Former Field Waste Tanks Area

Natural attenuation is the primary remediation mechanism for the dissolved-phase hydrocarbon

plume located in the area of the former field waste tanks (see Figure 1).
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Plume behavior is the primary evidence of natural attenuation. 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. A
plume is shrinking when the rate of hydrocarbon loading frofn 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 been
generally stable or declining subsequent to removal of these tanks. Sporadic increases in total
BTEX 'concentrations between quarterly sampling events have been observed in monitor wells in
this area since March 1997, however. These increases may be attributed to sporadic loading rates
from the vadose zone in excess of the rate of natural attenuation in the area. The following
subsections present primary and secondary evidence of natural attenuation of hydrocarbons in

groundwater at the former field waste tanks area of the facility.
3.2.1 Primary Evidence

The benzene concentration in monitor well MW-10 has decreased from a maximum of 1.3 mg/L in
August 1995 (prior to removal of the field waste tanks) to less than the NMWQCC standard of 0.01
mg/L for BTEX in the eight applicable groundwater sampling events between December 2000 and
January 2003. Concentrations of toluene, ethylbenzene, and xylenes in monitor well MW-10 have
undergone similar decreases over this time period. BTEX constituent concentrations have been less

than 0.001 mg/L for the previous four successive quarters.

Benzene concentrations at the monitor well MW-11/11A location have generally decreased from a
maximum of 0.970 mg/L in December 1996 (prior to removal of the field waste tanks). During the
period from June 2001 through September 2002, benzene concentrations in six successive sampling
PAWp\BJSERV\12832\103r.doc 8
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events were less than the applicable NMWQCC standard of 0.01 mg/L. However, the January
2003 benzene concentration of 0.012 mg/L in monitor well MW-11A slightly exceeds the
NMWQCC standard for benzene.

Concentrations of each BTEX constituent at the monitor well MW-12/12D location have been

below analytical detection limits for the past six sampling events.

3.2.2 Secondary Evidence

The following lines of geochemical evidence can also be used to 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 as an electron acceptor during intrinsic bioremediation.
Dissolved oxygen concentrations should therefore be depressed in areas where intrinsic
bioremediation is occurring.

Groundwater samples were collected primarily using bailers during the January 2003
sampling event due to low water levels in the wells. Measured dissolved oxygen
concentrations in most wells at the facility were therefore artificially elevated. The use of
bailers may cause groundwater samples to become oxygenated, thus precluding a
meaningful comparison of dissolved oxygen data.

Historic evidence submitted to the NMOCD in previous quarterly groundwater
monitoring reports for the facility when down-hole pumps were utilized has indicated that
dissolved oxygen concentrations were typically depressed in hydrocarbon-impacted
monitor wells relative to non-impacted wells at the facility (see the June 2001
Groundwater Sampling Report for BJ Services Hobbs, New Mexico Facility, for
example).

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 was detected at a concentration of 2.1 mg/L in background monitor well MW-5
during the January 2003 sampling event. Although there was minimal to no hydrocarbon
impact at former field waste tanks area wells MW-10, MW-11A, and MW-12D in January
2003 (see Table 4), nitrate concentrations were below analytical detection limits in each of
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these wells. The non-detectable nitrate concentrations observed during this sampling event
at former field waste tanks area wells MW-10, MW-11A, and MW-12D relative to the
background nitrate concentration at the facility is likely due to residual effects from
hydrocarbons.

When dissolved oxygen and nitrate are depleted, anaerobic microbes that utilize other
electron acceptors may 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 0.0 mg/L in background monitor well MW-5 during the
January 2003 sampling event, but respective ferrous iron concentrations of 0.5 mg/LL and
0.75 mg/L were measured in former field waste tanks area monitor wells MW-11A and
MW-12D. The elevated ferrous iron concentrations in monitor wells MW-11A and MW-
12D suggest that ferric iron has been used as an electron acceptor during natural attenuation
of hydrocarbons at the former field waste tanks area of the facility.

Microbes that utilize sulfate may become active when dissolved oxygen, nitrate, and ferric

.iron are depleted. Sulfate concentrations should therefore decrease in areas where intrinsic

bioremediation is occurring through the use of sulfate as an electron acceptor.

In January 2003, sulfate concentrations in the former field waste tanks area monitor wells
MW-10, MW-11A, and MW-12D ranged from 150 mg/L to 290 mg/L. whereas the
concentration in background monitor well MW-5 was 97 mg/L. The fact that sulfate
concentrations in the former source area monitor wells are greater than the sulfate
concentration in the background monitor well suggests that sulfate is not being utilized as
an electron acceptor in the former field waste tanks area.

Methane is a reaction product generated during utilization of carbon dioxide as an electron
acceptor, so its concentration may increase in areas where concentrations of electron
acceptors such as dissolved oxygen, nitrate, and ferric iron have diminished.

Dissolved methane was detected in background monitor well MW-5 at a concentration of
0.004 mg/LL during the January 2003 groundwater sampling event. In the former field
waste tanks area monitor wells MW-10, MW-11A, and MW-12D, dissolved methane
ranged from 0.0024 mg/L to 0.0063 mg/L.. The nominal differences in dissolved methane
concentrations in these wells suggest that utilization of carbon dioxide as an electron
acceptor is not presently occurring at the former field waste tanks area of the facility.

Redox potential is a measure of chemical energy in groundwater. The redox potential of
groundwater from background monitor well MW-5 was measured at —158.1 mV in January
2003. Respective redox potentials of —172.8 mV, —165.1 mV, and -159.9 mV were
measured in the former field waste tanks area monitor wells MW-10, MW-11A, and MW-
12D in January 2003. These wells cannot be differentiated in terms of redox potential based
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on the similarity of the values, so that this parameter does not provide evidence of natural
attenuation of hydrocarbons at the former field waste tanks area.

Alkalinity is expected to increase during natural attenuation processes as a result of the
leaching of carbonates from mineral substrates by microbially-produced organic acids.

Analytical method E310.1 was used to measure total alkalinity in January 2003. The
alkalinity of groundwater from background monitor well MW-5 was 222 mg/L. A
comparable alkalinity of 225 mg/L. was measured in the deepest monitor well at the former
field waste tanks area, MW-12D. Elevated alkalinities of 408 mg/L and 356 mg/L were
measured in the shallower former field waste tanks area monitor wells MW-10 and MW-
11A, respectively. Based on the elevated total alkalinity of groundwater in monitor wells
MW-10 and MW-11A, it can be inferred that natural attenuation of hydrocarbons is
occurring in the vicinity of these shallower wells at the former field waste tanks area.

In conclusion, current nitrate and historic dissolved oxygen data suggest that these electron

- - - s ) - Sa e
~J

acceptors are being utilized during intrinsic bioremediation processes in the vicinity of the former
field waste tanks area of the facility. Data for ferrous iron may also indicate the utilization of ferric
iron as an electron acceptor in this area of the facility. Current alkalinity data provide further

evidence that natural attenuation of hydrocarbons is occurring in this area.

It is recommended that monitoring for natural attenuation evaluation parameters continue in the
former field waste tank area monitor wells MW-10, MW-11A, and MW-12D and in the
background well, MW-5. Redox potential, dissolved oxygen content, ferrous iron content, and
alkalinity serve as good indicators of the occurrence of intrinsic bioremediation of hydrocarbons, so
it is also recommended that field testing for these parameters be continued in all wells to be

sampled during upcoming groundwater monitoring events.
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4.0 CONCLUSIONS AND RECOMMENDATIONS

The following conclusions and recommendations are based on information obtained during the
January 2003 groundwater sampling event conducted at the BJ Services Hobbs, New Mexico
facility.

4.1 Conclusions

. January 2003 benzene concentrations in the former field waste tanks area monitor wells
MW-10 and MW-12D are less than the NMWQCC standard of 0.01 mg/L for benzene;
however, monitor well MW-11A recorded a benzene concentration of 0.012 mg/L, which is
slightly higher than the NMWQCC standard for benzene. Based on generally decreasing
hydrocarbon concentrations in these monitor wells over time and as substantiated by
geochemical data, natural attenuation processes appear to be occurring in the vicinity of the
, former field waste tanks which were removed in March 1997. :

o The chloride concentration measured in downgradient monitor well MW-14 during the
January 2003 groundwater sampling event is less than the NMWQCC standard of 250
mg/L.

4.2 Recommendations

o Continue the quarterly monitoring program for former field waste tank area monitor wells
MW-10, MW-11A, and MW-12D. Continue monitoring for natural attenuation
parameters in these wells and the background monitor well MW-5, including field-testing
for natural attenuation indicator parameters.

. Based on the recent approval from the NMOCD and the acquisition of access privileges,
complete installation and sampling of an off-site monitor well (MW-16) to further define
the downgradient extent of chloride impact to groundwater in the area of the facility.

. Upon approval from the NMOCD, decommission the biosparging system at the former
fuel island area.
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Table 1
Site Chronology
BJ Services Company, U.S.A.
Hobbs, New Mexico

Date

Activity

February 7, 1991

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

August 6, 1991

The NMOCD 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 NMOCD.

November 15, 1991

The NMOCD approved the Technical Work Plan submitted by RSA.

December 16, 1991

RSA sampled the fresh water well. The analytical results were
submitted to the NMOCD.

February 21, 1992

Western sampled the fresh water well. The analytical results were
submitted to the NMOCD.

July 29 -
August 10, 1992

Brown and Caldwell conducted a soil and groundwater investigation
according to the approved Technical Work Plan. The investigation
included drilling and sampling nine soil borings, sampling six hand-
augured soil borings, installation and sampling of five monitor wells,
and sampling of the fresh water well.

October 12, 1992

Brown and Caldwell submitted a Soil and Groundwater Investigation
Report to the NMOCD.

December 2, 1992

The NMOCD requested the installation and sampling of four
additional monitor wells, including a monitor well on an adjacent

property.

April 13, 1993

Brown and Caldwell conducted a vapor extraction pilot test on the
existing monitor wells.

April 15, 1993

Brown and Caldwell installed off-site monitor well MW-9,

April 22, 1993

Brown and Caldwell sampled off-site monitor well MW-9,

May 27, 1993 Brown and Caldwell submitted a letter report documenting the
installation and sampling of off-site monitor well MW-9 to the
NMOCD.

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.




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 for the adjacent property owner on which off-site well
MW-9 is located, submitted a request to sample monitor well MW-9.

July 15, 1993

ENSR split a groundwater sample collected from monitor well MW-9
with Brown and Caldwell.

Tuly 30, 1993

USTank Management, Inc. submitted a 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 monitor
wells. Brown and Caldwell sampled each of the existing and newly
installed monitor wells.

Janpary 26, 1994

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

| May 6, 1994 A Remedial Action Plan (RAP) was submitted to the NMOCD.
August 11, 1994 The RAP was approved by the NMOCD.
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 the 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) constructed the initial
design of the biosparging system.

September 19, 1995

Operation of the extraction portion of the biosparging system
commenced.

-y . -y

November 13, 1995

Operation of the injection portion of the biosparging system
commenced.

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.

PAWP\BISERVA12832\103r.doc



Table 1 (Continued)

Site Chronology
BJ Services Company, U.S.A.
Hobbs, New Mexico
Date Activity
May 31, 1996 Brown and Caldwell conducted the May 1996 groundwater sampling

event.

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 tanks 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 was installed.

April 1997

Vapor extraction well VE-4 was 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
through VE-7, and monitor wells MW-11A and MW-12 were
installed.

February 19, 1998

Operation of previously existing injection wells was 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 through 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 vaper 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.

PAWP\BISERV\12832\103r.doc



Table 1 (Continued)
Site Chronology
BJ Services Company, U.S.A.
Hobbs, New Mexico

Date

Activity

December 9-10, 1998

Brown and Caldwell conducted the December 1998 groundwater
sampling event.

January 21, 1999

The 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 by the NMOCD.

May 19, 1999

The NMOCD approved the groundwater delineation work plan.

June 10, 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
injection well injection system to Lateral No. 1 and optimized air flow
to injection wells AI-16 and AI-17 to apply increased remedial
pressure to the eastern portion 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. 4S, 58,
68, 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 deactivated the biosparging system.

December 7, 2000

Brown and Caldwell conducted the December 2000 groundwater
sampling event.

PAWP\BJSERV\12832\103r.doc




Table 1 (Continued)

Site Chronology
BJ Services Company, U.S.A.
Hobbs, New Mexico
Date Activity
January 2001 Brown and Caldwell installed and sampled monitor wells MW-14 and

MW-15.

March 8-9, 2001

Brown and Caldwell conducted the March 2001 groundwater sampling
event.

June 21-22, 2001

Brown and Caldwell conducted the June 2001 groundwater sampling
event.

July 23, 2001

Brown and Caldwell collected soil samples from four soil borings
installed at the former fueling system area of the facility to confirm the
effectiveness of the biosparging system in remediating hydrocarbon
impact to soil, as specified in the NMOCD-approved RAP.

September 10, 2001

Brown and Caldwell conducted the September 2001 groundwater
sampling event.

December 6, 2001

Brown and Caldwell conducted the December 2001 groundwater
sampling event.

February 26, 2002

Brown and Caldwell repaired the crushed well completion on monitor
well MW-10.

February 28, 2002

NMOCD requested an evaluation of chloride content of groundwater
at the facility.

March 11-12, 2002

Brown and Caldwell conducted the March 2002 groundwater sampling
event. Groundwater samples from all water-producing wells at the
facility were analyzed for chloride content.

May 21, 2002

Brown and Caldwell submitted the report for the March 2002
groundwater sampling event, including an evaluation of chloride
content of groundwater at the facility and a recommendation for
installation of a downgradient off-site well (MW-16) to replace off-
site well OW-4, which has gone dry.

June 17-18, 2002

Brown and Caldwell conducted the June 2002 groundwater sampling
event.

September 16, 2002

Brown and Caldwell conducted the September 2002 groundwater
sampling event.

November 11, 2002

Brown and Caldwell submitted the June 2002 Groundwater Sampling
Report and Biosparging System Closure Report.

January 9, 2003

Brown and Caldwell conducted the January 2003 groundwater
sampling event.

PAWPA\BJSERV\12832\103r.doc







Table 2

Cumulative Groundwater Elevation Data
Hobbs, New Mexico Facility

'l BJ Services Company, U.S.A.
Monitor | Top-of-Casing Elevation Date Measured Depth to Groundwater | Free Product Thickness Groundwater Comments
Well (MSL) (feet) (feet) Elevation (MSL)
” MW-1 3,647.53 8/10/1992 53.22 0.00 3,594.31 ()
2/9/1993 53.03 0.00 3,594.50
8/18/1993 53.10 0.00 3,594.43
1/26/1994 53.31 0.00 3,594.22
m 5/3/1995 54.64 0.20 3,593.05 )
7/31/1995 54.14 0.00 3,593.39
11/14/1995 53.69 0.00 3,593.84
2/23/1996 54.32 0.00 3,593.21
m 5/31/1996 54.14 0.00 3,593.39
8/23/1996 56.17 0.00 3,591.36
12/2/1996 55.27 0.00 3,592.26
3/12/1997 55.70 0.27 3,592.05
6/12/1997 55.08 0.02 3,592.47
9/12/1997 55.64 0.51 3,592.31
121011997 55.46 0.00 3,592.07 PSH Sheen
3/24/1998 55.81 0.00 3,591.72 PSH Sheen
6/23/1998 56.38 0.06 3,591.20
9/30/1998 56.82 0.00 3,590.71 PSH Sheen
n 12/9/1998 57.05 0.00 3,590.48
3/10/1999 57.45 0.00 3,590.08
6/10/1999 58.02 0.00 3,589.51
7/2/1999 57.90 0.00 3,589.63
9/14/1999 58.14 0.00 3,589.39
12/9/1999 - - - 3)
3/9/2000 58.99 0.00 3,588.54
06/00 - - -
09/00 - - -
12/7/00 - - -
3/8/2001 60.35 0.00 3,587.18
6/21/01 60.99 0.00 3,586.54
9/10/01 61.17 0.00 3,586.36
12/6/2001 not measured
03/11/02 62.11 0.00 3,585.42
6/17/02 62.53 0.00 3,585.00
9/16/2002 62.43 0.00 3,585.10
1/9/2003 62.61 0.00 3,584.92
MW-2 3,644.84 8/10/1992 52.82 0.00 3,592.02 )
2/9/1993 49.60 0.00 3,595.24
8/18/1993 49.71 0.00 3,595.13
1/26/1994 49.97 0.00 3,594.87
5/3/1995 - - - (4),(5)
n MW-3 3,645.00 871071992 52.99 0.00 3,592.01 m
2/9/1993 52.72 0.00 3,592.28
8/18/1993 52.82 0.00 3,592.18
1/26/1994 53.05 0.00 3,591.95
5/3/1995 54.31 0.00 3,590.69
7/31/1995 51.24 0.00 3,593.76
11/14/1995 51.10 0.00 3,593.90
2/23/1996 51.68 0.00 3,593.32
5/31/1996 51.45 0.00 3,593.55
8/23/1996 51.55 0.00 3,593.45
12/2/1996 52.23 0.00 3,592.77
3/12/1997 52.67 0.00 3,592.33
6/12/1997 52.68 0.00 3,592.32
9/11/1997 52.71 0.00 3,592.29
n 12/10/1997 52.89 0.00 3,592.11
3/23/1998 53.22 0.00 3,591.78
6/23/1998 53.66 0.00 3,591.34
9/30/1998 54.06 0.00 3,590.94
12/9/1998 54.36 0.00 3,590.64
3/10/1999 54.72 0.00 3,590.28
6/10/1999 55.17 0.00 3,589.83
7/2/1999 55.15 0.00 3,589.85
9/14/1999 55.42 0.00 3,589.58
II 12/9/1999 55.78 0.00 3,589.22
3/9/2000 56.23 0.00 3,588.77
6/8/2000 56.66 0.00 3,588.34
9/13/2000 56.77 0.00 3,588.23
PAWP\BISERVA12832\1 04t page 1 of 7



l' Table 2
Cumulative Groundwater Elevation Data
Hobbs, New Mexico Facility
ll BJ Services Company, U.S.A.
Monitor | Top-of-Casing Elevation Date Measured Depth to Groundwater | Free Product Thickness Groundwater Comments
) Well (MSL) (feet) (feet) Elevation (MSL)
n MW-3 3,645.00 12/7/2000 57.15 0.00 3,587.85
cont. 3/8/2001 57.69 0.00 3,587.31
6/21/01 58.34 0.00 3,586.66
9/10/01 58.54 0.00 3,586.46
“ 12/6/2001 59.04 0.00 3,585.96
3/11/2002 59.50 0.00 3,585.50
6/17/02 59.83 0.00 3,585.17
9/16/2002 59.80 0.00 3,585.20
1/9/2003 60.01 0.00 3,584.99
MW-4 3,645.28 8/10/1992 50.55 0.00 3,594.73 m
2/9/1993 50.26 0.00 3,595.02
8/18/1993 50.38 0.00 3,594.90
1/26/1994 50.90 0.30 3,594.63
5/3/1995 51.51 0.45 3,594.14
7/31/1995 51.74 0.26 3,593.75
11/14/1995 51.03 0.00 3,594.25
2/23/1996 51.65 0.01 3,593.64
5/31/1996 51.48 0.00 3,593.80
II 8/23/1996 53.49 0.00 3,591.79
12/2/1996 52.32 0.00 3,592.96
3/12/1997 52.74 0.05 3,592.58
6/12/1997 53.08 0.44 3,592.56
9/12/1997 52.60 0.15 3,592.80
12/10/1997 52.89 0.00 3,592.39 PSH Sheen
' 3/24/1998 53.20 0.25 3,592.29
6/23/1998 53.82 0.22 3,591.64
9/30/1998 53.96 0.00 3,591.32 200 mi PSH
12/9/1998 54.27 0.00 3,591.01
3/10/1999 54.69 0.04 3,590.62
6/10/1999 55.07 0.00 3,590.21
7/2/1999 55.10 0.00 3,590.18
9/14/1999 55.33 0.00 3,589.95
12/9/1999 55.79 0.00 3,589.49
3/10/2000 56.12 0.00 3,589.16
6/8/2000 56.67 0.00 3,588.61
9/13/2000 56.65 0.00 3,588.63
12/7/2000 57.05 0.00 3,588.23
3/8/2001 57.72 0.00 3,587.56
6/21/01 58.18 0.00 3,587.10
9/10/01 58.54 0.00 3,586.74
12/6/2001 58.88 0.00 3,586.40
Il 3/11/2002 59.41 0.00 3,585.87
6/17/02 59.67 0.00 3,585.61
9/16/2002 59.71 0.00 3,585.57
1/9/2003 59.91 0.00 3,585.37
MW-5 3,647.72 8/10/1992 52.38 0.00 3595.34 [E))
‘ 2/9/1993 52.06 0.00 3,595.66
. 8/18/1993 52.16 0.00 3,595.56
1/26/1994 52.50 0.00 3,595.22
5/3/1995 53.57 0.00 3,594.15
7/31/1995 53.27 0.00 3,594.45
11/14/1995 52.83 0.00 3,594.89
2/23/1996 53.57 0.00 3,594.15
5/31/1996 53.16 0.00 3,594.56
8/23/1996 53.41 0.00 3,594.31
n 12/2/1996 53.98 0.00 3,593.74
3/12/1997 54.44 0.00 3,593.28
6/12/1997 54.48 0.00 3,593.24
9/12/1997 54.29 0.00 3,593.43
12/10/1997 54.66 0.00 3,593.06
3/23/1998 55.05 0.00 3,592.67
6/23/1998 55.44 0.00 3,592.28
9/30/1998 55.65 0.00 3,592.07
12/9/1998 56.00 0.00 3,591.72
n 3/9/1999 56.45 0.00 3,591.27
] 6/10/1999 56.91 0.00 3,590.81
7/2/1999 56.93 0.00 3,590.79
II 9/14/1999 57.12 0.00 3,590.60
n PAWP\BJSERW\12832\104ta page 2 o_f 7




' Table 2
Cumulative Groundwater Elevation Data
Hobbs, New Mexico Facility
' BJ Services Company, U.S.A.
| Monitor | Top-of-Casing Elevation Date Measured Depth to Groundwater | Free Product Thickness Groundwater Comments
[ . Well (MSL) ¢ (feet) (feet) Elevation (MSL) m
. MW-5 364772 12/971999 5741 0.00 3,590.31
cont. 3/9/2000 57.92 0.00 3,589.80
6/8/2000 58.32 0.00 3,589.40
9/13/2000 58.36 0.00 3,589.36
12/7/2000 58.71 0.00 3,589.01
’ 3/8/2001 59.36 0.00 3,588.36
6/21/01 59.94 0.00 3,587.78
9/10/01 59.85 0.00 3,587.87
I 12/6/2001 60.56 0.00 3,587.16
3/11/02 61.12 0.00 3,586.60
6/17/02 61.43 0.00 3,586.29
: 9/16/2002 61.52 0.00 3,586.20
“ l 1/9/2003 61.75 0.00 3,585.97
MW-6 3,644.774 2/9/1993 50.58 0.00 3,594.16 M
: 8/18/1993 50.78 0.00 3,593.96
1/26/1994 51.00 0.00 3,593.74
5/3/1995 52.63 0.00 3,592.11
7/31/1995 51.90 0.00 3,592.84
11/14/1995 51.19 0.00 3,593.55
2/23/1996 52.10 0.00 3,592.64
5/31/1996 51.76 0.00 3,592.98
8/23/1996 51.63 0.00 3,593.11
l 12/2/1996 52.85 0.00 3,591.89
3/12/1997 53.55 0.00 3,591.19
6/12/1997 52.08 0.00 3,592.66
9/11/1997 53.72 0.00 3,591.02
12/10/1997 53.27 0.00 3,591.47
3/23/1998 53.56 0.00 3,591.18
6/23/1998 52.88 0.00 3,591.86
9/30/1998 54.89 0.00 3,589.85
12/9/1998 54.57 0.00 3,590.17
3/10/1999 55.10 0.00 3,589.64
7/2/1999 (5),(6)
f MW7 3,644.55 27971993 50.53 0.00 3,554.02 [))
| 8/18/1993 50.74 0.00 3,593.81
‘ 1/26/1994 51.01 0.00 3,593.54
n 5/3/1995 52.25 0.00 3,592.30
7/31/1995 51.92 0.00 3,592.63
11/14/1995 51.48 0.00 3,593.07
2/23/1996 52.15 0.00 3,592.40
5/31/1996 51.78 0.00 3,592.77
8/23/1996 52.02 0.00 3,592.53
12/2/1996 52.52 0.00 3,592.03
3/12/1997 52.99 0.00 3,591.56
6/12/1997 53.08 0.00 3,591.47
[ 9/11/1997 53.00 0.00 3,591.55
i ] 12/10/1997 53.28 0.00 3,591.27
3/23/1998 53.59 0.00 3,590.96
6/23/1998 54.20 0.00 3,590.35
] 9/30/1998 54.54 0.00 3,590.01
12/9/1998 54.74 0.00 3,589.81
3/9/1999 55.15 0.00 3,589.40
6/10/1999 55.66 0.00 3,588.89
7/2/1999 55.73 0.00 3,588.82
9/13/1999 55.94 0.00 3,588.61
12/9/1999 56.38 0.00 3,588.17
3/9/2000 56.74 0.00 3,587.81
6/8/2000 57.17 0.00 3,587.38
9/13/2000 57.40 0.00 3,587.15
n 12/7/2000 57.77 0.00 3,586.78
3/8/2001 58.29 0.00 3,586.26
6/21/01 58.91 0.00 3,585.64
) 9/10/01 59.25 0.00 3,585.30
12/6/2001 59.75 0.00 3,584.80
3/11/2002 60.03 0.00 3,584.52
6/17/02 60.39 0.00 3,584.16
9/16/2002 60.39 0.00 3,584.16
n 1/9/2003 60.53 0.00 3,584.02
n P:\Wp\BISERV\12832\104ta page 3 of 7




Table 2

Cumulative Groundwater Elevation Data

Hobbs, New Mexico Facility

BJ Services Company, U.S.A.
Monitor | Top-of-Casing Elevation Date M d Depth to Groundwater | Free Product Thickness Groundwater Comment
Well (MSL) ate Veasure (feet) (feet) Elevation (MSL) omments
MW-8 3,644.87 2/9/1993 50.48 0.00 3,594.39 )
8/18/1993 50.67 0.00 3,594.20
1/26/1994 50.96 0.00 3,593.91
5/3/1995 52.15 0.00 3,592.72
7/31/1995 51.77 0.00 3,593.10
11/14/1995 51.37 0.00 3,593.50
2/23/1996 52.17 0.00 3,592.70
5/31/1996 51.55 0.00 3,593.32
8/23/1996 51.92 0.00 3,592.95
12/2/1996 52.43 0.00 3,592.44
3/12/1997 52.93 0.00 3,591.94
6/12/1997 53.96 0.00 3,590.91
9/11/1997 52.73 0.00 3,592.14
12/10/1997 53.15 0.00 3,591.72
3/23/1998 53.51 0.00 3,591.36
6/23/1998 54.01 0.00 3,590.86
9/30/1998 54.35 0.00 3,590.52
12/9/1998 54.60 0.00 3,590.27
3/9/1999 55.00 0.00 3,589.87
6/10/1999 55.56 0.00 3,589.31
7/2/1999 55.57 0.00 3,589.30
9/13/1999 55.72 0.00 3,589.15
12/9/1999 - - - 3)
3/9/2000 56.52 0.00 3,588.35
06/00 - - -
09/00 - - -
. 12/00 - - -
: 3/8/2001 58.11 0.00 3,586.76
6/21/01 58.72 0.00 3,586.15
9/10/01 58.94 0.00 3,585.93
12/6/2001 not measured
3/11/2002 59.94 0.00 3,584.93
6/17/02 60.22 0.00 3,584.65
9/16/2002 60.24 0.00 3,584.63
1/9/2003 60.42 0.00 3,584.45
MW-9 3,644.78 472271993 4973 0.00 3,595.05 @)
7/15/1993 49.65 0.00 3,595.13
8/18/1993 49.85 0.00 3,594.93
1/26/1994 50.02 0.00 3,594.76
5/3/1995 51.35 0.00 3,593.43
7/31/1995 50.97 0.00 3,593.81
11/14/1995 50.43 0.00 3,594.35
2/23/1996 51.12 0.00 3,593.66
5/31/1996 50.89 0.00 3,593.89
8/23/1996 50.98 0.00 3,593.80
12/2/1996 51.58 0.00 3,593.20
3/12/1997 52.21 0.05 3,592.61
6/12/1997 52.10 0.00 3,592.68 PSH Sheen
9/12/1997 51.95 0.00 3,592.83 PSH Sheen
12/10/1997 52.37 0.00 3,592.41 PSH Sheen
3/23/1998 52.68 0.00 3,592.10 PSH Sheen
6/23/1998 53.08 0.00 3,591.70 PSH Sheen
9/30/1998 53.39 0.01 3,591.40 PSH Sheen
12/9/1998 53.68 0.00 3,591.10
3/10/1999 54.15 0.00 3,590.63
6/10/1999 54.68 0.00 3,590.10
7/2/1999 54.71 0.00 3,590.07
9/13/1999 54.71 0.00 3,590.07
12/9/1999 - - - 3)
3/9/2000 55.69 0.00 3,589.09
06/00 - - -
09/00 - - -
12/00 - - -
3/8/2001 57.03 0.00 3,587.75
6/21/01 57.91 0.00 3,586.87
9/10/01 57.95 0.00 3,586.83
12/6/2001 not measured
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l Table 2
Cumulative Groundwater Elevation Data
Hobbs, New Mexico Facility
l BJ Services Company, U.S.A.
Monitor | Top-of-Casing Elevation Date M d Depth to Groundwater | Free Product Thickness Groundwater C t
' Well (MSL) ate Yieasure (feet) (feet) Elevation (MSL) omments
’ MW-9 3,644.778 3/11/72002 58.96 0.00 3,585.82
cont. 6/17/02 59.14 0.00 3,585.64
9/16/2002 not measured
1/9/2003 59.34 0.00 3585.44
MW-10 3,644.47 8/18/1993 51.54 0.00 3,592.93 (3]
1/26/1994 51.90 0.00 3,592.57
5/3/1995 52.97 0.00 3,591.50
7/31/1995 52.87 0.00 3,591.60
11/14/1995 52.51 0.00 3,591.96
2/23/1996 53.05 0.00 3,591.42
5/31/1996 52.79 0.00 3,591.68
8/23/1996 53.03 0.00 3,591.44
| 12/2/1996 53.41 0.00 3,591.06
3/12/1997 54.21 0.00 3,590.26
6/12/1997 53.99 0.00 3,590.48
9/12/1997 53.94 0.00 3,590.53
12/10/1997 54.12 0.00 3,590.35
l 3/23/1998 54.51 0.00 3,589.96
6/23/1998 55.12 0.00 3,589.35
9/30/1998 55.61 0.00 3,588.86
12/9/1998 55.80 0.00 3,588.67
3/9/1999 56.09 0.00 3,588.38
6/10/1999 56.60 0.00 3,587.87
7/2/1999 56.64 0.00 3,587.83
9/14/1999 56.91 0.00 3,587.56
12/9/1999 57.37 0.00 3,587.10
3/10/2000 57.71 0.00 3,586.76
6/8/2000 58.08 0.00 3,586.39
9/13/2000 58.44 0.00 3,586.03
12/7/2000 58.89 0.00 3,585.58
3/9/2001 59.31 0.00 3,585.16
m 6/21/01 59.89 0.00 3,584.58
9/10/01 61.34 0.00 3,583.13
12/6/2001 60.65 0.00 3,583.82
3/11/2002 60.69 0.00 3,583.78
6/17/02 60.98 0.00 3,583.49
| 9/16/2002 61.00 0.00 3,583.47
1/9/2003 61.07 0.00 3,583.40
MW-11 3,643.78 8/18/1993 51.92 0.00 3,591.86 (1)
1/26/1994 52.32 0.00 3,591.46
5/3/1995 53.38 0.00 3,590.40
7/31/1995 53.35 0.00 3,590.43
11/14/1995 52.96 0.00 3,590.82
2/23/1996 53.50 0.00 3,590.28
5/31/1996 53.25 0.00 3,590.53
8/23/1996 53.49 0.00 3,590.29
. 12/2/1996 53.79 0.00 3,589.99
3/12/1997 53.81 0.00 3,589.97
6/12/1997 53.96 0.00 3,589.82
9/12/1997 52.93 0.00 3,590.85
12/10/1997 (5),(6)
MW-11A 3,0644.24 372371998 54.79 0.00 3,589.45 (@)
6/23/1998 55.43 0.00 3,588.81
9/30/1998 55.96 0.00 3,588.28
ﬂ 12/9/1998 56.13 0.00 3,588.11
3/10/1999 56.43 0.00 3,587.81
6/10/1999 56.94 0.00 3,587.30
7/2/1999 57.01 0.00 3,587.23
9/14/1999 57.36 0.00 3,586.88
12/9/1999 57.72 0.00 3,586.52
3/9/2000 58.01 0.00 3,586.23
6/8/2000 58.40 0.00 3,585.84
9/13/2000 58.84 0.00 3,585.40
12/7/2000 59.29 0.00 3,584.95
| 3/8/2001 59.72 0.00 3,584.52
6/21/01 60.28 0.00 3,583.96
9/10/01 60.69 0.00 3,583.55
“ 12/6/2001 60.88 0.00 3,583.36
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Table 2

Cumulative Groundwater Elevation Data
Hobbs, New Mexico Facility

BJ Services Company, U.S.A.
Monitor | Top-of-Casing Elevation Pate Measured Depth to Groundwater | Free Product Thickness Groundwater Comments
Well (MSL) ¢ Measur (feet) (feet) Elevation (MSL) "
MW-T1A 3,644.24 3/1172002 61.42 0.00 3,582.82
cont. 6/17/02 61.55 0.00 3,582.69
9/16/2002 61.59 0.00 3,582.65
1/9/2003 61.67 0.00 3,582.57
MW-12 3,644.29 3723/1998 54.72 0.00 3,589.57 (@)
6/23/1998 55.48 0.00 3,588.81
9/30/1998 56.02 0.00 3,588.27
12/9/1998 56.17 0.00 3,588.12
3/10/1999 56.45 0.00 3,587.84
6/10/1999 56.97 0.00 3,587.32
7/2/1999 56.99 0.00 3,587.30
9/14/1999 57.41 0.00 3,586.88
12/9/1999 57.76 0.00 3,586.53
3/10/2000 58.08 0.00 3,586.21
6/8/2000 58.42 0.00 3,585.87
9/13/2000 58.85 0.00 3,585.44
12/7/2000 59.31 0.00 3,584.98
3/8/2001 59.76 0.00 3,584.53
6/21/01 60.29 0.00 3,584.00
9/10/01 60.79 0.00 3,583.50
12/6/2001 well dry during this and subsequent monitoring events
MW-12D 3,644.38 77271999 57.13 0.00 3,587.25 ®)
9/14/1999 57.74 0.00 3,586.64
12/9/1999 57.86 0.00 3,586.52
3/9/2000 58.24 0.00 3,586.14
6/8/2000 58.56 0.00 3,585.82
! 09/00 - - -
i 12/00 - - -
3/8/2001 - - -
6/21/01 - - -
9/10/01 - - -
12/6/2001 61.30 0.00 3,583.08
3/11/2002 61.61 0.00 3,582.77
6/17/02 61.71 0.00 3,582.67
9/16/2002 61.75 0.00 3,582.63
1/9/2003 61.86 0.00 3,582.52
MW-13 3,645.52 7/271999 56.60 0.00 3,588.92 [©))
9/14/1999 56.92 0.00 3,588.60
12/9/1999 57.28 0.00 3,588.24
3/10/2000 57.68 0.00 3,587.84
6/8/2000 58.04 0.00 3,587.48
9/13/2000 58.29 0.00 3,587.23
12/7/2000 58.68 0.00 3,586.84
3/8/2001 59.19 0.00 3,586.33
6/21/01 59.80 0.00 3,585.72
9/10/01 60.03 0.00 3,585.49
12/6/2001 60.59 0.00 3,584.93
3/11/2002 60.94 0.00 3,584.58
6/17/02 61.28 0.00 3,584.24
9/16/2002 61.23 0.00 3,584.29
1/9/2003 61.38 0.00 3,584.14
MW-14 3,642.45 37872001 61.07 0.00 3,581.38
6/21/01 61.71 0.00 3,580.74
9/10/01 62.31 0.00 3,580.14
12/6/2001 62.80 0.00 3,579.65
3/11/2002 62.70 0.00 3,579.75
6/17/02 62.65 0.00 3,579.80
9/16/2002 62.55 0.00 3,579.90
1/9/2003 62.59 0.00 3,579.86
MW-15 3,643.24 3/8/2001 59.79 0.00 3,583.45
6/21/01 60.49 0.00 3,582.75
9/10/01 61.02 0.00 3,582.22
12/6/2001 61.47 0.00 3,581.77
3/11/2002 61.65 0.00 3,581.59
6/17/02 61.68 0.00 3,581.56
9/16/2002 61.47. 0.00 3,581.77
1/9/2003 61.59 0.00 3,581.65
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Table 2

Cumulative Groundwater Elevation Data

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

Monitor | Top-of-Casing Elevation Date Measured Depth to Groundwater | Free Product Thickness Groundwater Comments
Well (MSL) (feet) (feet) Elevation (MSL)
ow-4 3,644.06 77271999 58.18 0.00 3,585.88 ®)
9/14/1999 58.63 0.00 3,585.43
12/9/1999 58.92 0.00 3,585.14
3/9/2000 59.19 0.00 3,584.87
6/8/2000 59.56 0.00 3,584.50
9/13/2000 60.16 0.00 3,583.90
12/7/2000 61.15 0.00 3,582.91
3/8/2001 61.43 0.00 3,582.63 (10)
6/21/01 61.48 0.00 3,582.58
9/10/01 61.53 0.00 3,582.53
12/6/2001 well dry during this and subsequent monitoring events

®_ 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.

©)_ 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.
®_TQC 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.

(3}

(0 wen dry (measured depth to water is below base of screen); true groundwater elevation is less than listed groundwater elevation.
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Table 3
January 9, 2003 Field Screening Results for Groundwater Samples
Hobbs, New Mexico Facility
BJ Services Company, U.S.A.

Monitor Comulative T ture (°C Conductivity Redox D(i)s:;);::ld Oxl;i;es:l(v;:m Ferrous
™ ;::)vn; PR CO ambosem) | @) iy (| 1y gty |
MW-5 2.0 7.19 18.50 1066 -158.1 6.11 3.75 0.0
MW-10 0.5* 7.09 18.94 4715 -172.8 6.49 NM NM
MW-11A 1.1 6.68 18.87 9992 -165.1 4.24 4.0 0.5
MW-12D 1.25 6.85 18.91 1079 -159.9 1.54 0.0 0.75
MW-14 1.5% 7.11 17.93 1706 -154.6 7.42 NM NM
MW-15 2.75 6.99 18.55 1539 -151.0 6.65 NM NM

Monitor wells MW-1, MW-8, and MW-9 not sampled.

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.
Monitor wells MW-12 and OW-4 were dry.

NM = Not Measured ‘

* Well was purged dry using bailing techniques.

PAWP\BJISERV\12832\104ta
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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 l Toluene I Ethylbenzene ] Xylenes TPH-D l TPH-G
Well Date Type micrograms per liter, ug/L milligrams per liter, mg/L
MWw-1 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
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 2200.0 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
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
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 1.4 9.2
9/30/1998 Regular 32 90.0 280.0 970.0 2.5 3.6
12/10/1998 Regular <1.0 1.5 17.0 110.0 1.4 0.31
3/10/1999 Regular <1.0 <1.0 8.2 110.0 0.62 0.85
3/10/1999 Duplicate <1.0 <1.0 7.9 110.0 0.66 0.84
6/10/1999 Regular <1.0 1.1 <1.0 28.0 0.53 0.55
6/10/1999 Duplicate <1.0 1.8 <1.0 41.0 0.69 0.76
9/14/1999 Regular <1.0 <1.0 <1.0 <20 <0.20 <0.10
12/9/1999 - NS NS NS NS NS NS
3/9/2000 Regular <1 <1 <1 9.1 14 1.3
6/8/2000 - NS NS NS NS NS NS
9/13/2000 - NS NS NS NS NS NS
12/7/2000 - NS NS NS NS NS NS
3/8/2001 Regular 2.0 <1 <1 <1 0.49 0.58
6/21/2001 - NS NS NS NS NS NS
9/10/2001 - NS NS NS NS NS NS
12/6/2001 - NS NS NS NS NS NS
3/12/2002 Regular <1 <1 <1 <t <02 <0.1
6/18/2002 - NS NS NS NS NS NS
9/16/2002 - NS NS NS NS NS NS
1/9/2003 - NS NS NS NS NS NS
Mw-2' 8/10/92 Regular 14.9 <4 <4 <4 NA NA
2/9/93 Regular <2 <2 <2 <6 NA NA
8/19/93 Regular 100.0 12.0 3.0 13.0 NA NA
1/27/94 Regular <1 1.2 2.0 2.5 NA NA
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
5/4/95 Regular 770.0 3300.0 470.0 1800.0 NA NA
8/1/95 Regular 490.0 2900.0 890.0 1600.0 NA 14
11/15/95 Regular 250.0 1000.0 180.0 440.0 NA 2.9
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 330.0 2200.0 590.0 1500.0 NA 12
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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.

Monitor Sample Sample Benzene l Toluene l Ethylbenzene I Xylenes TPH-D l TPH-G
Well Date Type micrograms per liter, ug/L milligrams per liter, mg/L
MW-3 12/2/96 Regular 220.0 1800.0 670.0 1000.0 0.89 74
312/97 Regular 370.0 2000.0 960.0 1400.0 1.8 11
6/12/97 Regular 860.0 4800.0 1700.0 2600.0 1.9 20
9/11/97 Regular 770.0 3000.0 1600.0 1900.0 1.6 16
12/10/97 Regular 240.0 740.0 500.0 450.0 0.59 53
3/24/98 Regular 140.0 630.0 360.0 310.0 0.56 39
6/23/98 Regular 100.0 720.0 350.0 490.0 0.40 4.9
9/30/1998 Regular 42.0 470.0 450.0 530.0 1.0 3.8
12/10/1998 Regular 13.0 220.0 160.0 290.0 1.3 043
3/10/1999 Regular 32 7.4 42.0 320 0.2 0.44
6/10/1999 Regular 1.7 3.1 <1.0 36.0 <0.20 0.18
9/14/1999 Regular <1.0 <1.0 <1.0 <2.0 <0.20 <0.10
12/9/1999 Regular <1 <1 <1 <1 <02 <0.1
3/9/2000 Regular <1 <1 <1 <1 0.32 <0.1
6/8/2000 Regular <1 <1 <1 <1 <0.22 <0.1
9/13/2000 Regular <1 <1 <1 <1 <0.2 <0.1
12/7/2000 Regular <1 <1 <1 <1 <0.25 <0.1
3/8/2001 Regular <1 <1 <1 <1 0.42 <0.1
6/21/2001 Regular <1 <1 <1 <1 <0.22 <0.1
9/10/2001 Regular <1 <1 <1 <1 <0.2 <0.1
12/6/2001 Regular <1 <1 <1 <1 <0.2 <0.1
3/12/2002 Regular <1 <1 <1 <1 <0.2 <0.1
6/18/2002 Regular <1 <1 <1 <1 <0.2 <0.1
9/16/2002 - NS NS NS NS NS NS
1/9/2003 - NS NS NS NS NS NS
MwW-4 8/10/92 Regular 2594.0 10360.0 2160.0 6740.0 NA NA
2/9/93 Regular 5200.0 15000.0 2200.0 10000.0 NA NA
8/19/93 Regular 3000.0 12000.0 <2000 7000.0 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 5700.0 17000.0 3500.0 13000.0 NA 120
11/15/95 Regular 490.0 1600.0 310.0 1100.0 NA 52
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
12/2/96 Regular 190.0 2000.0 1800.0 7200.0 56 43
3/12/97 Regular 220.0 1500.0 1500.0 4400.0 27 27
6/12/97 Regular 47.0 270.0 360.0 950.0 25 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 5.6
6/23/98 Regular 160.0 890.0 590.0 1600.0 0.69 10
9/30/1998 Regular 80.0 180.0 370.0 840.0 2.0 39
12/10/1998 Regular 28.0 70.0 2100 960.0 9.3 43
12/10/1998 | Duplicate 26.0 62.0 - 180.0 830.0 39 43
3/10/1999 Regular 8.0 20.0 250.0 1400.0 13.0 13
6/10/1999 Regular <1.0 <1.0 12.0 12.0 0.44 0.63
9/14/1999 Regular <1.0 <1.0 33 13.1 0.35 0.17
12/9/1999 Regular <1 2.5 23 20.1 2 0.53
3/10/2000 Regular <1 <1 <1 3.6 2.6 0.15
6/8/2000 Regular <1 <1 <1 <1 0.44 0.23
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| Table 4
| m Cumulative BTEX and TPH Analytical Results for Groundwater Samples
Hobbs, New Mexico Facility
m BJ Services Company, U.S.A.
Monitor Sample Sample Benzene I Toluene I Ethylbenzene | Xylenes TPH-D l TPH-G
Well Date Type micrograms per liter, ug/L milligrams per liter, mg/L
MW-4 9/13/2000 Regular <1 <1 <1 <1 0.61 <0.1
12/7/2000 Regular <1 <1 1.3 <1 0.53 0.16
3/8/2001 Regular <1 <1 <1 <1 043 0.16
6/21/2001 Regular <1 <1 <1 <1 <0.25 <0.1
n 9/10/2001 Regular <1 <1 <1 <1 <02 <0.1
12/6/2001 Regular <1 <1 <1 <1 0.6 <1
3/12/2002 Regular <1 <1 <1 <1 <0.2 <0.1
n 6/18/2002 Regular <1 <1 <1 <1 <0.2 <0.1
9/16/2002 - NS NS NS NS NS NS
1/9/2003 - NS NS NS NS NS NS
m 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 4.0 11.3 NA NA
n 5/3/95 Regular 37 53 0.9 4.6 NA NA
8/1/95 Regular <03 <03 <03 <0.6 NA NA
11/15/95 Regular <03 1.2 <0.3 1.5 NA NA
Il 2/23/96 Regular <023 <023 <0.3 <0.6 NA NA
5/31/96 Regular 31.0 86.0 10.0 20.0 NA NA
8/23/96 Regular <0.3 <03 <03 <0.6 NA <Q.1
12/2/96 Regular <1 <1 <1 <1 <0.1 <0.1
ﬂ 3/12/97 Regular <1 <1 <1 <1 <0.1 <0.1
6/12/97 Regular <1 <1 <1 <l <0.1 <0.1
9/12/97 Regular <1 <1 <1 <1 <0.1 <0.1
n 12/10/97 Regular <5 <5 <5 <5 <02 <0.1
3/23/98 Regular <1 <1 <1 <1 <0.2 <0.1
6/23/98 Regular <1 <1 <1 <1 <0.2 <0.1
9/30/1998 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.1
n 12/10/1998 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.1
3/9/1999 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.1
6/10/1999 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.1
n 9/14/1999 Regular <1.0 <1.0 <1.0 <2.0 <0.20 <0.10
12/9/1999 Regular <1 <1 <1 <1 <0.2 <0.1
3/9/2000 Regular <1 <1 <1 <1 0.55 <0.1
6/8/2000 Regular <1 <1 <1 <1 <0.2 <Q.1
n 9/13/2000 Regular <l <1 <1 <1 <0.2 <0.1
12/7/2000 Regular <1 <1 <1 <1 <0.25 <0.1
3/8/2001 Regular <1 <1 <1 <1 0.56 <0.1
n 6/21/2001 Regular <1 <1 <1 <1 0.26 <0.1
9/10/2001 Regular <1 <1 <1 <1 <0.2 <0.1
12/6/2001 Regular <1 <1 <1 <1 0.49 <0.1
n 3/12/2002 | Regular <1 <1 <1 <1 <024 <0.1
6/18/2002 Regular <1 <1 <1 <1 <0.2 <0.1
9/16/2002 Regular <0.074 <0.11 <0.068 <0.082 0.31J <0.05
1/9/2003 Regular <1 <1 <1 <1 <1.0 <0.1
n 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
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Table 4
n Cumulative BTEX and TPH Analytical Results for Groundwater Samples
Hobbs, New Mexico Facility
ll . BJ Services Company, U.S.A.
Monitor Sample Sample Benzene I Toluene l Ethylbenzene I Xylenes TPH-D Ii TPH-G
Well Date Type micrograms per liter, ug/L milligrams per liter, mg/L
n MW-6 8/1/95 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
m 5/31/96 Regular 83.0 150.0 15.0 51.0 NA 0.57
5/31/96 Duplicate 87.0 160.0 13.0 47.0 NA 0.52
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
n 3/12/97 Regular 12.0 <5 6.8 18.0 12 <0.5
6/12/97 Regular 1900.0 1400.0 410.0 310.0 7.8 7.4
9/11/97 Regular 11.0 1.3 34 <1 1 <0.1
n 12/10/97 Regular 30 42 1.2 39 1.7 0.14
3/23/98 Regular 3.6 <1 4.0 <1 <0.2 <0.1
6/23/98 Regular 170.0 4.1 15.0 7.2 1.2 0.51
9/30/1998 Regular 1000.0 420.0 140.0 270.0 4.0 33
n 12/10/1998 Regular 7.6 6.6 1.7 58 20 <0.1
3/10/1999 Regular 2500.0 930.0 590.0 1400.0 11.0 13
MW-7 8/10/92 Regular NS NS NS NS NA NS
ll 2/9/93 Regular <2 <2 <2 <6 NA NA
8/19/93 Regular <2 3.0 <2 <2 NA NA
1/27/94 Regular 1.1 <1 <1 <1 NA NA
5/3/95 Regular 52.0 34 0.7 2.8 NA NA
n 8/1/95 Regular 220 22 0.9 2.8 NA <0.1
11/15/95 Regular 8.4 0.8 <03 0.9 NA <0.1
2/23/96 Regular <03 <03 <03 <0.6 NA <Q.1
ll 2/23/96 Duplicate <03 <03 <03 <0.6 NA <0.1
5/31/96 Regular 29.0 83.0 10.0 21.0 NA 0.25
8/23/96 Regular <0.3 <03 <03 <0.6 NA <0.1
Il 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 <1 <1 <0.1 <0.1
9/11/97 Regular <1 <1 <1 <1 <0.1 <0.1
n 12/10/97 Regular <1 <1 <1 <1 <0.2 <0.1
3/23/98 Regular <1 <1 <1 <1 <0.2 <0.1
6/23/98 Regular <1 <1 <1 <1 <02 <0.1
II 9/30/1998 Regular <1.0 <10 <1.0 <1.0 <0.20 <0.1
12/10/1998 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.1
3/9/1999 Regular <1.0 <1.0 <1.0 <1.0 4.7 <0.1
6/10/1999 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.1
n 9/13/1999 Regular <1.0 <1.0 <1.0 <20 <0.20 <0.10
12/9/1999 Regular <5 <5 <5 <5 1.8 <05
3/9/2000 Regular <1 <1 <1 <1 0.66 <0.1
l] 6/8/2000 Regular <1 <1 <1 <1 <0.21 <0.1
9/13/2000 Regular <1 <1 <1 <1 <0.2 <0.1
12/7/2000 Regular <1 <1 <1 <1 <0.29 <0.1
3/8/2001 Regular <t <1 <1 <1 1.2 <0.1
n 6/21/2001 Regular 3.1 . <1 <l <1 <0.22 <0.1
9/10/2001 Regular <1 <1 <1 <1 <0.33 <0.1
n 12/6/2001 Regular <1 <1 <1 <1 1.3 <0.1
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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 I Ethylbenzene I Xylenes TPH-D J TPH-G
Well Date Type micrograms per liter, ug/L milligrams per liter, mg/L
MW-7 3/12/2002 Regular <1 <1 <1 <1 NA <0.1
6/18/2002 Regular <1 <1 <1 <1 <0.2 <0.1
9/16/2002 - NS NS NS NS NS NS
1/9/2003 - NS NS NS NS NS NS
MW-8 8/10/92 Regular NS NS NS NS NA NS
2/9/93 Regutar <2 <2 <2 <6 NA NA
8/19/93 Regutar <2 <2 <2 <2 NA NA
1/27/94 Regular <1 <1 <1 <1 NA NA
5/3/95 Regular 3.0 4.9 0.8 37 NA NA
8/1/95 Regular 3.1 1.2 0.5 1.6 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 <0.3 <0.6 NA <0.1
2/23/96 Regular <0.3 <0.3 <0.3 <0.6 NA <Q.1
5/31/96 Regular <0.3 <03 <0.3 <0.6 NA <0.1
8/23/96 Regular <03 <0.3 <0.3 <0.6 NA <0.1
12/2/96 Regular <1 <1 <1 <1 <0.1 <0.1
3/12/97 Regular <1 <1 <1 1.8 <0.1 <0.1
6/12/97 Regular <1 <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 <1 <1 0.3 <0.1
3/23/98 Regular <1 <1 <1 <1 <0.2 <0.1
6/23/98 Regular <1 <1 <1 <t <0.2 <0.1
9/30/1998 Regular <10 <1.0 <1.0 <1.0 <0.20 <0.1
12/10/1998 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.1
3/9/1999 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.1
6/10/1999 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.1
9/13/1999 Regular <1.0 <1.0 <1.0 <2.0 <0.20 <0.10
12/9/1999 - NS NS NS NS NS NS
3/9/2000 Regular <1 <1 <1 <1 0.55 <0.1
6/8/2000 - NS NS NS NS NS NS
9/13/2000 - NS NS NS NS NS NS
12/7/2000 - NS NS NS NS NS NS
3/8/2001 Regular <1 <1 <1 <1 1.6 <0.1
6/21/2001 - NS NS NS NS NS NS
9/10/2001 - NS NS NS NS NS NS
12/6/2001 - NS NS NS NS NS NS
3/12/2002 Regular <1 <1 <1 <1 0.38 <0.1
6/18/2002 - NS NS NS NS NS NS
9/16/2002 - NS NS NS NS NS NS
1/9/2003 - NS NS NS NS NS NS
MW-9 4/22/93 Regular 570.0 380.0 <50 870.0 NA NA
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 327.0 357.0 511 293.0 NA NA
5/3/95 Regular 380.0 110.0 19.0 120.0 NA NA
8/1/95 Regular 660.0 410.0 91.0 310.0 NA 6.2
11/15/95 Regular 240.0 24.0 11.0 140.0 NA 1.5
11/15/95 Duplicate 170.0 18.0 10.0 120.0 NA 1.9
2/23/96 Regular 170.0 18.0 2.3 160.0 NA 43
5/31/96 Regular 120.0 16.0 3.0 200.0 NA NA
8/23/96 Regular 82.0 13.0 6.0 270.0 NA 4
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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.

Monitor Sample Sample Benzene I Toluene I Ethylbenzene ] Xylenes TPH-D I TPH-G
Well Date Type micrograms per liter, ug/L milligrams per liter, mg/L
MW-9 8/23/96 Duplicate 76.0 14.0 4.8 250.0 NA 44
12/2/96 Regular 61.0 <25 <25 210.0 2.6 2.8
12/2/96 Duplicate 86.0 13.0 24 270.0 3.7 29
3/12/97 Regular 30.0 48.0 420.0 880.0 8.2 19
6/12/97 Regular 4.7 2.1 11.0 97.0 2.6 22
6/12/97 Duplicate <5 <5 6.6 69.0 5.2 1.9
9/12/97 Regular 2.1 2.3 2.1 120.0 1.2 1.9
12/10/97 Regular 4.9 9.0 6.8 62.0 0.86 0.92
3/24/98 Regular <1 <1 <1 26.0 0.9 1
6/23/98 Regular 24 22.0 10.0 36.0 <0.2 0.25
9/30/1998 Regular 1.1 55 21.0 59.0 0.27 0.27
12/10/1998 Regular <1.0 1.9 17.0 79.0 5.1 0.25
3/10/1999 Regular <1.0 <1.0 5.7 68.0 <0.2 0.22
6/10/1999 Regular <10 1.8 1.8 71.0 <0.20 043
9/13/1999 Regular <1.0 <1.0 <1.0 <20 <0.20 <0.10
12/9/1999 - NS NS NS NS NS NS
3/9/2000 Regular <1 <1 <1 64.0 0.66 1.3
6/8/2000 - NS NS NS NS NS NS
9/13/2000 - NS NS NS NS NS NS
12/7/2000 - NS NS NS NS NS NS
3/8/2001 Regular <1 <1 <1 <1 14 <0.1
6/21/2001 - NS NS NS NS NS NS
9/10/2001 - NS NS NS NS NS NS
12/6/2001 - NS NS NS NS NS NS
3/12/2002 Regular 1 <1 <1 <1 0.37 <0.1
6/18/2002 - NS NS NS NS NS NS
9/16/2002 - NS NS NS NS NS NS
1/9/2003 - NS NS NS NS NS NS
MW-10 8/19/93 Regular 190.0 460.0 <200 240.0 NA NA
1/27/94 Regular 13.4 4.0 5.5 336 NA NA
5/4/95 Regular 980.0 15.0 11.0 84.0 NA NA
8/1/95 Regular 1300.0 320 320 100.0 NA 36
11/15/95 Regular 1000.0 240 15.0 36.0 NA 1.7
2/23/96 Regular 810.0 23.0 27.0 44.0 NA 2.4
5/31/96 Regular 700.0 240 34.0 28.0 NA 2
8/23/96 Regular 290.0 34 6.4 13.0 NA 14
12/2/96 Regular 280.0 13 17.0 8.0 0.94 0.97
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 24 26.0 2.8 0.79 033
12/10/97 Regular 41.0 9.8 12.0 7.7 1.1 0.28
12/10/97 Duplicate 36.0 85 10.0 6.7 1.2 0.24
3/23/98 Regular 36.0 <5 5.9 <5 1.6 <0.5
3/23/98 Duplicate 36.0 <1 53 1.3 1.7 0.18
6/23/98 Regular 37.0 <5 <5 <5 2.1 <0.5
9/30/1998 Regular 84.0 32 30.0 22 1.4 0.36
12/10/1998 Regular 29.0 1.0 7.0 1.0 0.86 0.18
3/9/1999 Regular 28.0 <5.0 5.8 <5.0 0.92 <0.5
6/10/1999 Regular 17.0 <1.0 <1.0 <1.0 0.30 0.16
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Table 4

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

Cumulative BTEX and TPH Analytical Results for Groundwater Samples

Monitor Sample Sample Benzene I Toluene I Ethylbenzene I Xylenes TPH-D l TPH-G
Well Date Type micrograms per liter, ug/L milligrams per liter, mg/L
MW-10 9/14/1999 Regular 10.0 <1.0 <1.0 <20 <0.20 <0.10
12/9/1999 Regular 23.0 <1 <1 12 0.44 0.16
3/10/2000 Regular 300.0 43 6.6 43.2 1.2 0.85
6/8/2000 Regular 78.0 1.7 7.2 9.0 0.67 0.74
9/13/2000 Regular 23.0 1.5 1.1 2.9 1.6 0.41
12/7/2000 Regular 7.2 <1 <1 <1 1.5 0.15
3/8/2001 Regular 34 1.1 <1 <t 34 02
6/22/2001 Regular <1 <1 <1 <1 1.2 <0.1

o 19%2}01"‘1 Regular 2 <1 <] <1 2.3 <0.1
12/6/2001 Regular No Valid Data
3/12/2002 Regular <1 <1 <t <1 32 <0.1
6/18/2002 Regular <1 <1 <1 <1 1.2 <0.1
9/16/2002 Regular <0.074 <0.11 0.1 <0.082 3J <0.05
1/9/2003 Regular <1 <1 <1 <1 <1.0 <0.1
MW-11" 8/19/93 Regular <2 <2 <2 <2 NA NA
1/27/94 Regular <1 <1 <1 <1 NA NA
5/4/95 Regular <03 <03 <0.3 <0.6 NA NA
8/1/95 Regular 44.0 29.0 5.5 13.0 NA 0.2
11/15/95 Regular 190.0 2.8 6.2 11.0 NA 0.4
2/23/96 Regular 49.0 1.2 0.5 4.0 NA 0.25
5/31/96 Regular 300.0 83.0 12.0 28.0 NA 0.8
8/23/96 Regular 100.0 1.2 0.3 47 NA 0.26
12/2/96 Regular 970.0 <5 6.0 8.1 2 1.3
3/12/97 Regular 130.0 <5 13.0 5.8 0.42 <05
3/12/97 Duplicate 100.0 <5 10.0 5.1 043 <05
6/12/97 Regular 150.0 23.0 19.0 <5 1.1 0.55
9/12/97 Regular 220.0 15.0 27.0 13.0 1 0.46
MW-11A 3/24/98 Regular 24.0 5.0 <5 <5 0.28 0.14
6/23/98 Regular 9.9 <5 <5 <5 <02 <0.5
9/30/1998 Regular 9.3 3.7 22 7.0 <0.20 0.1
12/10/1998 Regular 1.7 <1.0 <1.0 <1.0 <0.20 <0.1
3/10/1999 Regular <5 <5 <5 <5 03 <0.5
6/10/1999 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.10
9/13/1999 Regular <1.0 <1.0 <1.0 <2.0 <0.20 <0.10
12/9/1999 Regular <5 <5 <5 <5 <02 <0.1
3/9/2000 Regular 1.2 <1 <1 <1 0.43 <0.1
6/8/2000 Regular 3.6 <1 <1 <1 0.37 <0.1
9/13/2000 Regular 14 <t <1 <1 0.36 <0.1
12/7/00 Regular 26 <] <1 33 0.3 0.12
3/8/01 Regular 12 <5 <5 <5 22 <0.5
6/22/2001 Regular 1.5 <1 <1 <1 1 <0.1
9/10/2001 Regular 79 <1 <1 <1 1.1 <0.1
12/6/2001 Regular <1 <1 <1 <1 1 <0.1
3/12/2002 Regular 1.8 <1 <1 1 1.6 <0.1
6/18/2002 Regular 29 <0.1 1.3 <1 0.91 <0.1
9/16/2002 Regular 9 <0.11 41 <0.082 1J 02
1/9/2003 Regular 12 <1 <1 1.2 <1.0 0.4
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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.

Monitor Sample Sample Benzene I Toluene l Ethylbenzene I Xylenes TPH-D I TPH-G
Well Date Type micrograms per liter, ug/L milligrams per liter, mg/L
MW-12 3/24/98 Regular 100.0 11.0 6.0 8.0 0.29 0.41
6/23/98 Regular 88.0 <5 <5 <5 <0.2 <0.5
6/23/98 Duplicate 89.0 <5 <5 <5 0.31 <0.5
9/30/1998 Regular 260.0 3.0 1.2 7.9 <0.20 0.62
12/10/1998 Regular 160.0 <1.0 <1.0 1.2 0.21 0.36
3/10/1999 Regular 160.0 1.1 <1.0 2.9 0.38 0.45
6/10/1999 Regular 49.0 1.4 <1.0 <1.0 0.22 0.13
9/14/1999 Regular 75.0 <1.0 <1.0 <2.0 <0.20 0.23
12/9/1999 Regular 64.0 <1 <1 <1 <0.2 0.21
3/10/2000 Regular 93.0 <1 <1 <1 <02 0.21
3/10/2000 Duplicate 99.0 <1 <1 <1 0.22 0.22
6/8/2000 Regular 62.0 <1 <1 <1 <02 <0.1
9/13/2000 Regular 34.0 <1 <1 <1 0.23 <0.1
12/7/2000 Regular 27 <1 2.9 1.9 <0.25 <0.1
3/8/2001 Regular 14 <1 <1 <1 2.1 0.1
6/22/2001 Regular 12 <1 <1 <1 0.51 0.11
9/10/2001 Well Dry (Not Sampled) During This and Subsequent Monitoring Events
MW-12D 7/2/1999 Regular <5 <5 <5 <5 <0.20 <0.10
9/14/1999 Regular <10 <1.0 <1.0 <2.0 <0.20 <0.10
12/9/1999 Regular <1 <1 <1 <1 <0.2 <0.1
3/9/2000 Regular <1 <1 <1 <1 0.24 <0.1
6/8/2000 Regular <1 <1 <1 <1 <0.2 <0.1
9/13/2000 - NS NS NS NS NS NS
12/7/2000 - NS NS NS NS NS NS
3/8/2001 - NS NS NS NS NS NS
6/22/2001 - NS NS NS NS NS NS
9/18/2001 Regular <1 <1 <1 <1 <02 <0.1
12/6/2001 Regular <1 <1 <1 <1 <0.2 <0.1
3/12/2002 Regular <1 <1 <1 <1 0.44 <0.1
6/18/2002 Regular <1 <1 <1 <1 <02 <0.1
9/16/2002 Regular <0.074 <0.11 <0.068 <0.082 0.21J <0.05
1/9/2003 Regular <1 <1 <1 <1 <10 <0.1
MW-13 7/2/1999 Regular 1500.0 23.0 750.0 58.0 2.2 5.1
9/14/1999 Regular 860.0 16.0 450.0 344 2.1 3.1
12/9/1999 Regular 430.0 16.0 410.0 409 0.46 32
3/10/2000 Regular 88.0 2.8 200.0 1.3 1.9 0.99
6/8/2000 Regular 6.0 <1 63.0 33 1.1 0.91
9/13/2000 Regular <1.0 <1.0 34 <1.0 0.44 0.12
12/7/2000 Regular <1 <1 <1 <1 043 <0.1
3/8/2001 Regular <1 <1 1.2 <1 2 <0.1
6/22/2001 Regular <1 <1 <1 <1 0.31 <0.1
9/10/2001 Regular <1 <1 <1 <1 0.3 <0.1
12/6/2001 Regular <1 <1 <1 <1 <0.2 <0.1
3/12/2002 Regular <1 <1 <1 <1 0.84 <0.1
6/18/2002 Regular <1 <1 <1 <1 0.3 <0.1
9/16/2002 - NS NS NS NS NS NS
1/9/2003 - NS NS NS NS NS NS
MW-14 1/14/2001 Regular <1 <1 <1 <1 <02 <0.1
9/16/2002 Regular NA NA NA NA NA NA
1/9/2003 Regular NA NA NA NA NA NA
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Table 4

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

Cumulative BTEX and TPH Analytical Results for Groundwater Samples

Monitor Sample Sample Benzene I Toluene I Ethylbenzene l Xylenes TPH-D I TPH-G
Well Date Type micrograms per liter, ug/L milligrams per liter, mg/L
MW-15 1/14/2001 Regular <1 <1 <1 <1 <0.2 <0.1

9/16/2002 Regular NA NA NA NA NA NA
1/9/2003 Regular NA NA NA NA NA NA
Oow-4 6/10/1999 Regular <1.0 <1.0 <1.0 4.4 <0.2 <0.10
9/14/1999 Regular <1.0 <10 <1.0 <20 <0.20 <0.10
12/9/1999 Regular <1.0 <1.0 <1.0 <1.0 <02 <0.1
3/9/2000 Regular <10 <1.0 <1.0 <1.0 0.25 <0.1
6/8/2000 Regular <1.0 <1.0 <1.0 <1.0 <0.21 <0.1
9/13/2000 Regular <1.0 <1.0 <1.0 <1.0 <0.2 <0.1
12/7/2000 Well Dry (Not Sampled) During This and Subsequent Monitoring Events

Twell 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
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Table 6
Current and Historical Nitrate, Sulfate, and Dissolved Methane Data for Monitor Wells MW-5, MW-

10, MW-11A, MW-12, and MW-12D
Hobbs, New Mexico
BJ Services Company, U.S.A.

Dissolved Methane
Well Date Nitrate® (mg/L) Sulfate (mg/L) (mg/L)
3/23/1998 3.87 190 <0.0012
3/9/1999 <0.1 195 <0.0012
6/10/1999 4.73 209 <0.0012
9/14/1999 4.3 210 <0.0012

m 12/9/1999 4.2 210 <0.0012

3/9/2000 5.3 260 <0.0012

6/8/2000 4.7 240 <0.0012
9/13/2000 3.93 200 <0.0012
MW-5 12/7/2000 3.27 160 <0.0012
3/8/2001 3.24 180 <0.0012
6/21/2001 2.74 150 0.0017
9/10/2001 NA® 130 <0.0012
12/6/2001 2.38 120 <0.0012
3/12/2002 2.98 120 <0.0012
6/18/2002 2.56 110 0.002
9/16/2002 2.4 105 0.002
1/9/2003 2.1 97 0.004
i 3/23/1998 0.07 320 0.91
6/23/1998 <0.1 325 0.55
9/30/1998 <0.1 204 0.81
l] 12/10/1998 <0.1 180 0.091
142
3/9/1999 <0.1 7230 0.035
n 9/14/1999 <0.10 160 0.0049
12/9/1999 0.49 170 0.0039
3/10/2000 0.1 160 0.0056
I] MW-10 6/8/2000 <0.1 150 0.031
9/13/2000 <0.1 160 0.031
12/7/2000 <0.1 190 0.17
|| 3/8/2001 <0.1 270 <0.0012
6/22/2001 <0.1 270 0.044
n 9/10/2001 NA NA NA
3/12/2002 <0.1 230 NA
6/18/2002 <0.1 240 0.007
II 9/16/2002 <0.03 318 0.006
' 1/9/2003 <0.1 280 0.0024
PAWp\BJSERV\12832\104ta page 1 of 3
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Table 6
lI Current and Historical Nitrate, Sulfate, and Dissolved Methane Data for Monitor Wells MW-5, MW-
10, MW-11A, MW-12, and MW-12D
m ' Hobbs, New Mexico
BJ Services Company, U.S.A.
II Dissolved Methane
Well Date Nitrate!” (mg/L) Sulfate® (mg/L) (mg/L)
n 3/23/1998 <0.05 190 0.14
6/23/1998 <0.1 225 0.11
9/30/1998 0.4 196 0.043
n 12/10/1998 0.7 188 0.033
II 3/10/1999 <<00i }4) 212?;(13) 0.094
6/10/1999 <0.1 181 0.0036
9/13/1999 0.22 250 <0.0012
II 12/9/1999 <0.1 290 0.0079
3/9/2000 0.11 270 0.037
MW-11A | 6/8/2000 <0.1 240 0.0069
n "1 9/13/2000 <0.1 320 <0.0012
12/7/2000 <0.1 260 0.0096
lI 3/8/2001 <0.1 330 0.0028
6/22/2001 <0.1 180 0.0074
9/10/2001 NA 280 <0.0012
Il 12/6/2001 <0.1 240 0.0041
3/12/2002 <0.1 350 0.0044
. 6/18/2002 <0.1 560 0.0028
9/16/2002 0.3 383 <0.0012
1/9/2003 <0.5 290 0.0063
3/23/1998 <0.05 240 <0.0012
n 6/23/1998 <0.1 240 <0.0012
9/30/1998 <0.1 168 <0.0012
n 12/10/1998 <0.1 202 <0.0012
3/10/1999 <<00i}4) 11933?3) <0.0012
ll MW-12 6/10/1999 <0.1 217 <0.0012
9/14/1999 <0.10 230 <0.0012
12/9/1999 <0.1 180 <0.0012
n 3/10/2000 <0.1 210 <0.0012
6/8/2000 <0.1 220 <0.0012
Il 9/13/2000 <0.1 240 <0.0012
12/7/2000 <0.1 260 <0.0012
ll 3/8/2001 <0.1 300 <0.0012
II PAWPABISERW\12832\104ta page 2 of 3




Current and Historical Nitrate, Sulfate, and Dissolved Methane Data for Monitor Wells MW-5, MW-

Table 6

10, MW-11A, MW-12, and MW-12D
Hobbs, New Mexico
BJ Services Company, U.S.A.

Dissolved Methane
Well Date Nitrate® (mg/L) Sulfate® (mg/L) (mg/L)
MW-12 6/22/2001 <0.1 360 0.0021
9/10/2001 Well Dry (Not Sampled) During This and Subsequent Monitoring Events
9/18/2001 NA 190 <0.0012
12/6/2001 <0.1 200 <0.0012
MW-12D 3/12/2002 <0.1 200 <0.0012
6/18/2002 <0.1 180 0.0012
9/16/2002 0.06 172 <0.0012
1/9/2003 <0.1 150 0.005

W By EPA Method 300, except as noted
@ _NA indicates not analyzed
®)_ By EPA Method 375.4
@ _ By EPA Method 353.3
) _ NS-D indicates not sampled (well dry)

mg/L = milligrams per liter

PAWD\BJSER V\12832\104ta

page 3 of 3
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APPENDIX A
Groundwater Sampling Forms




GROUNDWATER SAMPLING FIELD DATA SHEET

BROWN anvp

CALDWELL WELL ID;__MW-5

1. PROJECT INFORMATION _
Project Number: lB % é;{ Task Nu;rnber‘.O‘8 Date: \ / &l I 03 Time: \%b 8

Client; &) Sexviees Perscmnel:s-Dll-fu-o"\1 AW ‘
Project Location: Hﬁ/b% 2 AN Weather: \A[d AW m)'ﬂ% A"Q’W\ lQ, Q!Qﬂ!

2. WELL DATA — - —

m——
—r —— e —

Easing Diameter:__a_ inches Type PVC EI Slamless =] Galv Slee! Q Teflon® Q Other:
B éueen Diameter: a Inches— . :T—YP;_H ﬂPVC Q Stainless O Galv. Stee! Q Teflor® QO Other_____w B
- Total Depth of Well; (Qﬂ O feet L ;Or){ T—OP—; V;l;ilz;si:'o (T 0;3—) _ O Top of Prolective Casing ﬁmher-_M"W_ﬂ__-
N Depth to Static Water: b‘ .’) J feet From: .ﬁ Top of Well Casing (TOC) Cl Top of Protective Casing O Other: ’
Depih to Product: ~— _feel - FI:O;T!- .—D—~ ;;p—of'v—\lell Casing (TOC) O Top of Protective Casing D Other—__
" Length of Water Column: 13 test WellVolume_(D-UU__ i Screened interval (romasy,_AS- 00 1l
Note: 2-inch well = 4-inch well = 0,667 gaimt

3. PURGE DATA

hod: Bailer, Slzea QO Biadder Pump O 2" Submersible Pump O 4" Submersible Pump
Purge Method: Q Centrifugal Pump Q) Peristaltic Pump QO Inertial Lift Pump Q Other: Equipment Modei(s)

I ) O Stainless QO PVC O Tefion® ) Other; P 1~ .
Materials: P”"‘ Q Dedicated O Prepared Off-Site O Fleld Cleaned B(D.spoiable 1. Z SSI Lo Z (Z(Qb

. j . Q Polyethyiene QO Polypropylene 0 Teflon® D Other:
Ma'enals@”b'"g O Dedicated O Prepared Of-Site O Field Cleaned  (XDisposable 2 —
Was weil purged dry? Q Yes /Q No Pumping Ratezw gal/min 3 —
. Cum. Gallons Spec. Dissolved - Other:
Time
Removed pH Temp Cond. ORP Oxygen Turbidity Comments

Wio | Y= [ 8seliond [—lbtz] 558 — | — —
Mg || b | 1.4 \Obi . |-PF%.] 6.50] - — _
JU1g | (Y 720 14ualiobz 4S84 | 5.0 | - — ~ -
Wapl 2 g [ 8soliobl [-\S$ | bt | — - —

-

Materials: Pump O Stainless O PVC O Tefion® Y Others Plastic. Do: 31 S gL

Q Dedicated O Prepared Off-Site QO Field Cleaned \E'Dlsposable

. g Q Polyethylene Q Polypropylene O Teflon® X her: ! .
Materials: Tubing/ QO Dedicated O Prepared Off-Site  Q Field Cleaned X Dispobable Nitrate:  _——"— mg/L
Depth to Water at Time of Sampling: DQLW Field Filtered? O Yes ﬁ No Sulfate: — mgiL

Sample 1D: [! \ng Sample Time: Hg ‘ # of Containers: IO

Duplicate Sample Collected? Q Yes x No IDi____——

5.COMMENTS PLvay  Strmpleo WEAL LA gy, M_»;_‘""_—"_‘—_Z_. L
brad on Hee collighion weaddd M»MéA Mw@_bw. v% gwm

Alkalinity: — mg/L

\
\\
P ——
\ o
4. SAMPLING DATA \ Geochemical Analyses
Method(s): K?a"ef Size: g. Q Bladder Pump O 2" Submersible Pump O 4" Submersible Pump 0 0
eristaltic Pump O Inertial Lift Pump 0 Other: Ferrous ron: _&/ -V mg/L

Note’ Inciude comments such as well condition, odor, preseW otHer items no! on the field data sheet, Vlﬁ T

FORM GW-1  (Rev 6/8/99 - wah) Spnature '




3
\,

GROUNDWATER SAMPLING FIELD DATA SHEET

BROWN anxbp

CALDWELL WELL 1D: MU0

. PROJECT INFORMATION

Project Number: Q%'b} Task Numbé@ \% Date: O( '0&\\ ’O?) Time: ”L’{ l
Cli:nt: 63 Sen\Ac LD Personnel: AW M’O’V\—‘

Project Location: H‘bef); MM Weather %“eeﬁ é },E é%é, ‘f%’

2. WELL DATA ] -

B Easing Diameter;__&h inches “_ , _T_ypi_ ud\Pvc O Stainless D Galv Steel Q Teflon® O Other: - o
Screen Dlameter__L inches Type xPlc_ __D_ §t3:rjlffs _E_Gi"f _Steel Q Tefion® O Other: ]

i T‘;tal Depth of Well: % Sl feet From ‘j{ Top of Well Casing (TOC) _ Q Top of Protective Casing Aother. “ §S !Q}A\ [I\-Q

B Depth to Static Water: (0 [ > fz ' feet - From R_Top of Well Casing (TOC) QO Top of Protective Casing  Q Other: T
Depth to Product: ,——'_ feet N F.;om- _a— ;op of Well Casing (TOC) O Top of Protective Casing ’ o oter —

Length of Water Column; _¢Q_H_|_/L feet Well Volume: E’fl gal Screened Intepva om GS); -

3. PURGE DATA
. Bailer, Size: g_ Q Bladder Pump Q 2" Submersible Pump O 4" Submersible Pump
Purge Method: Q Centrifugal Pump O Peristaltic Pump O Inertial Lift Pump Q Other: Eguigment Model(s)
. () OStainless GPVC QO Tefion® X Other: (% .
Materials: P”’"p O Dedicated O Prepared Off-Site O Field Cleaned 3¢ Disposable 1 U‘\ré'l bOO/ bl oD
: \ ; Q Polyethylene O Polypropylene Q Teﬂon@jﬂ’ Other:; Vee ) r~
Ma'°"a|sm’b'"g O Dedicated O Prepared Off-Site 0 Field Cleaned  [RDispdsable 2. \’\’M_,[,\’\ id %12
Was well purged dry? )( Yes O No Pumping Rate: galimin 3 ——
Time Cum. Gallons pH Temp Spec. ORP Dissolved Turbidity Other: Comments

Removed Cond. Oxygen

\

50| 0.5 [ [\ s FYeg lb-uq | — — A (olov i pdor]

Pt | v [a B IomViha 0.5 v - Wit fov | veehangd 3o Sammple .

—— v 1 Y ) 0 J \

'\

\

~——

sy P U
Wdlwy?fm

Note: Inciude com

—
4. SAMPLING DATA K Geochemical Analyses
Method(s): xaailer, Size: Q Bladder Pump Q 2" Submersible Pump  Q 4" Submersible Pump —_—
ethod(s): 0 Peristaltic Pump Q Inertial Lit Pump Q Other: Ferrous iron: mg/L
/
. - O Stainless 0 PVC Q Tefion® Other: QL{A[X’ IQ
Materials: Pumpl O Dedicated O Prepared Off-Site %Field Cleaned I Disposable DO: 7 _mgl
L L Q Polyethylene QO Polypropylene Q Teflon® K Other: .
Materials: T“b'"g O Dedicated O Prepared Of-Site O Field Cleaned ispdsable Nitrate:  __ —— mgiL
Depth to Water at TlmE.) of Samplmg:ﬂlﬂ'_[wﬁpl Field Filtered? O Yes @< No Sulfate: mall
Sample ID: MW’l Sample Time: !':l L" L{ # of Containers: 8
Duplicate Sample Collected? QO Yes )( No ID: — Alkalinty: ______ mg/L
5.

COMMENTS gy somplin wial measnrsd awra enih Y opllon oo 5i a#wlLuﬂan wss&vmt .
"y (‘MMVMLAQ WMAPMWM@F wnkr v il .

-]
Aty aboc gnﬂ Smpled 0 e Onin @ containing taeat f lked for
nis skth as weli cgndition, odor presenc NAPL r other items not on the field datg/sheet. A

/l

FORM GW-1  (Rev 6/8/99 - wah) Tihnature



BROWN anvp

CALDWELL

GROUNDWATER SAMPLING FIELD DATA SHEET

WELL ID:_ MW-1A

1. PROJECT INFORMATION

) Seanvices

Client:

Project Number: S&[ﬁbg\ Task Number:Ql g

Date: "4 ”0% Time:_@'_
Personnel: SDW

Project Location:; Mbé) L}M

Wealher.w (0 27

2 WELL DATA

Casing Diameter: a inches

i creen c;z inches

Type

Type

vac D ‘Stainless DGaIv Steel unﬂom Q Other:

PVC Q Stalnless DGaIv Steel Q Tefion® O Other:

JEpp— Y A

Screen Diameter:
Total Depth of Well_(02-BA_ feet

Depth to Static Water. (Pl_y"] feet

Depth 1o Product.___ feet

Length of Water Column 8 \f feet

3. PURGE DATA

Bailer, Size:
Purge Method: aver, Size

Well Volume_m_ gal Screened Interval (fro GS) 50- bS’

~ 1 :
2 O Biadder Pump O 2" Submersible Pump O 4" Submersible Pump
Centrifugal Pump Q) Peristaitic Pump Q Inertial Lift Pump_ Q Other:

<7
g Top of Well Casing (TOC) O Top of Protective Casing &Other.‘jﬁﬁ'gﬂﬂ.()~

From: 5irop of Well Casing (TOC) O Top of Protective Casing O Other:

From:

From O Top of Well Casing (TOC) CI Top of Protectlve Casmg D Other;

Note: 2-inch well =@ galmt

4-inch well = 0.667 galm

Equipment Model(s)

Peristaltic Pump Q inertial Lift

Materials: Pump
Materials: Tubingl

Q Stainless

Q Polyethylene

Sample

Sample [D: MV\/’ \ “\

Duplicate Sample Collected?

. ] O Stainl apPvC  QTen Other: C
Materials: P”mp’ Q Dedicated O Prepared of.She D Field Cleaned R Disposable .. WL (oml 110D
TN Q Polyethyl Q Pol I O Tefion® J_Other; Y
Malenals'l‘ub"‘lg [m] DZi:atide neCl Prepa::dmg:f-esnit: a Feiezl Cleaned erp(bls sable 2. W()W hb
Was well purged dry? Q Yes No Pumping Rate gal/min 3 -
. . . Di - :
Time C‘;zn;meoil;:ns pH Temp gz:; ORP (')s:;;h:‘d Turbidity Other Comments
” ~
208 | OS 1674 11823/94265 H.8[SI1X | — - —
22| L 6810 dA92 | -leSa ¥4 | — — —
\
~]
~—]
\
4. SAMPLING DATA N
Method(s): %Bail.er, SizecX Q) Biadder Pump O 2" Submersible Pump 0O 4" Submersible Pump

Q pvC
Q Dedicated O Prepared Off-Site

0 Polypropyiene
Q Dedicated O Prepared Off-Site

Depth to Water al Time of Samplingfm! ((’,(/QM Field Filtered? O Yes ?Q‘
Q VYes &No

Pump Q Other:

Q Tefion® ﬁ\other. Z: EZ_)J “ P

Q Field Cleaned th‘\fosable
Q Teflon® Other:

Q Field Cleaned  Q\Displdsable Nitrate: mg/L
No
. Sulfate: - mg/L
Time: \9\ ! H . # of Containers: ‘O
, Alkalinity: — _mg/L

5. COMMENTS W[l w0
Pt %wpwo WAL Collseied

Note: Include comments such as well ‘condition, “odor, presence ol

aﬂog I V%W
oX. bneed O’V\
Sporon, o0 g

L, or other "V;.% not on the field data sheet.

were Wm

FORM GW-1  (Rev 6/8/99 - wah)

/W MQMM_

Signature
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GROUNDWATER SAMPLING FIELD DATA SHEET
BROWN anvp

CALDWELL

WELL ID:_Mw-~13aD

1. PROJECT INFORMATION ﬂ
Project Number:Q’% ?)9* Task Number: fz 8 @/‘Pm ’O?D Time: l 030

From: Q Top of Well Casing (TOC) Cl Top of Protective Casing ﬁ@mer

Total Depth of Well: 8/' 58 feet

Date:
Client: ) C es Personnel:
Project Location; HWMbé‘n ’\) M Weather: %\/L/nﬂ/l/\ ; M \/Uﬂ/u,‘ﬂ_.; 5807:
[2.WELL DATA —
Casing Diameter: Q; inches B _ T_yp_e__ §<PVC D—Slannless D Galv S——teel __C-lTe;l;n;D Q Other: o
) Sé;;n-l.mameter 9\ inches' - TYPE qPVC D S'f_"ﬂef’ .Cl__GaIv_StfeI Q Tefion® Q Other: N T

Depth to Static wa|er,b l . & b feet From RTop of Well Casing (TOC) CI Top of Protective Casing O Other;
Deplh to Product feel From Q Top of WeII Casmg (TOC) D Top of Protective Casing O Other:;

Length of Water Column Q 2 2 feet

Well Volume gal Screened Interval (from GS):

Note: 2-inch well = §

3. PURGE DATA

hod: Q Bailer, Size: Q Bladder Pump Mg“ Submersible Pump U 4" Submersible Pump
Purge Method: O Centrifugal Pump 0 Peristaltic Pump Q Inertial Lift Pump QO Other: ' Equipment Modei(s)
. . [ T !
Materials /Bailer Stainless O PVC Q Teflon® O Other:

1. UST 000/ b I10D

ghim 4-inch well = 0.667 galR

Q) Dedicated 0 Prepared Off-Site @QIeld Cleaned O Disposable

5. COMMENTS

Moterial: Ropeiigh  ALpehetvens @ Pobrepers 0 Tatln® 0 ot 2. Wi ln Tand [UT
Waswellpurged dy? O ves 3 No Pumping RategO__fSB_ galimin . 2 Purnp
Time C"é";'m iit’:"s pH | Temp gs:g ORP Dg:;':d Turbidity Dgfber (4 Comments

054 (A | —

(051 | 025 a8 |\$710] 10D [HUS.1 B!l | T 62,22 | gyan cdler

oo [ 050 (685 [Bxa] 8 |-11511.8% | — 6.0 |~ =
o2 oS |6s4 [RUS W01 [SSS| i8] — 6215 | —

Wob | Lo |63516.6500S HSTY [ VB | — |1 |
W04 | L3S 1635 8411014 |-1544] vk | — 13l —
\\

2. SAMPLING DATA - Geoshermical Aralvses
oo S Doy Koy 0 sememerin o O o
Ma‘eﬁa'@plaa"er %%:j?;::d g :r\égared%f:-esf::en@ ~ ie::ecnleaned O Disposable Do: __Q_mQ/L
Materials(Tubing/Rope 4 g:gig)::neo E:e'::r:z;oop;'-es:tee %T;:::sngegmegm%nisposaue Nitrate: — mglL
Depth to Water at Time of Sampling:_0&- | | (. FedFitered? O ves X No Sulfote: — ot
sample MW -[AD  sampie Time:_110 # of Containers:_| O
Duplicate Sample Collected? @ ves Bh No — Alkalinity: ___———_mg/L

— —

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

FORM GW-1

(Rev 6/8/99 - wah)

JQMM

Signature



GROUNDWATER SAMPLING FIEL.D DATA SHEET

BROWN axvp

CALDWELL WELL 1D: MW-14

1. PROJECT INFORMATION

Project Number: !36 QQ Task Numbep \ 8 Date: I’— q '\O% Time: IQ q l,
Client: 6\) WCQS Personnel: %}MM , A’VVL/M

Project Location: M% ) /\) M Weather: [ : |
2 WELLDATA - 1

Casing Diameter: 9\ inches Type: PVC O Stainless O Galv. Steel Q Teflon® QO Other:

Screen Diameter___ inches Type: qpvc O Stainless O Galv. Steel 0 Teflon® O Other:

A T
Total Depth of Welt ()5 | reet From: f} Top of Well Casing (TOC) @ Top of Protective Casing W oter_TNSTOAGCAY
Depth to Static Water: @R' ‘Sé] feet

Depth to Product:; — feet From: O Top of Well Casing (TOC) O TYop of Protective Casing Q3 Other:
from GS): Sq »4 - M 5

= 0.167 gal® 4-inch well = 0.667 gaimt

From: Top of Well Casing (TOC) O Top of Protective Casing O Other;

Length of Water Column: ‘a, lg feet

Well Volume:

. PURGE DATA

. n :
. Bailer, Slzeza Q Bladder Pump O 2" Submersible Pump O 4" Submersible Pump
Purge Method:  “'centrifugal Pump O Peristaltic Pump O inertial Lift Pump O Other: Equipment Model(s)

. , O Stainless O PVC  Q Tefion® ) Other: [
Materials: Pump/ O Dedicated O Prepared Ofi-Site O Field Cleaned pg)ix)osable 1. AT OO /b)O(D
v
Dispbtab

Materials g /Tubing Q Polyethylene O Polypropylene QO Teflon® iomen
QO Dedicated O Prepared Off-Site O Field C! d 2. —

P

Was well purged dry? X Yes O No Pumping Ratezw galimin 3
, o

Cum. Gallons Spec. Dissolved L Other:
Removed pH Temp Cond. ORP Oxygen Turbidity Comments

@ [zud] o 1181w nes | 51145 — | choar

i
!
|
|
|
'
|
il, 2t Dog | B o sed][ 104 -
i
I
I
)}
|
|
|
I

Time

02| \'l M. [NA%] Nk |- bl W2 | — | T —
P.Amam Wun at Mo aallouns. Wait Bor (ephansg 90 Stple. ;

J J
—]
\\\
\\
— \
4. SAMPLING DATA Geochemical Analyse
Method(s): geailer. Size:g h Q Bladder Pump O 2" Submersible Pump T 4" Submersible f’ump
ethod(s):  { peristaltic Pump Q1 inertial Lift Pump Q Other: Ferrous fron: ___ 7 mg/L
. ’ O Stainless QPVC O Tefion® X Other: E]T&b'ﬁ , — |
Materials: Pump O Dedicated O Prepared Off-Site O Field Cleaned  {@*Disposable DO: _ mgi
s L Q Polyethylene (1 Polypropylene O Teflon® K'Other. .
Materials: Tmeg Q Dedicated 0O Prepared Off-Site O Field Cleaned Dispséable Nitrate: - —— mgi
Depth to Water at Time of Sampling: ﬂﬂ ) W{?d Field Fikered? 0O Yes ‘A No Sulfate: ~ mgL
Sample ID; I! WV" H Sample Time: I5 rb # of Containers: | —
Duplicate Sample Collected? QO Yes % No ID: — Alkalinity: ______mg/L

?COMMENT?LPM 2 S .o(.wv-vi/m Colleerek approk. sei 0.5 Gabilon baarel on
@ Ny i P v

G of coMeeor atd daning Yom U weld [ ,
Y)MUN)JS . VUit oA e 4o oﬂa?(w Eﬁﬁ@& IR
Note: Include cgmments.sich as well condition, odor, presence of NAPL,@r other items not on the field data sheet.

AQ——

FORM GW-1  (Rev 6/8/99 - wah) Signature




BROWN anp

CALDWELL

WELL ID:  Mw-15

GROUNDWATER SAMPLING FIELD DATA SHEET

1. PROJECT INFORMATION

Project Number: &a 8 % 9\ Task Number: Olg
Sevvices

(-4-03

Date:

EINY

Time:

Personnel: S Dﬂ«bh’)’l/} . AMM‘H

Client:

Project Location: \/\7’47%1 NM Weather_Storunm . v IOS&F
L — = = ——l S S ————
2. WELL DATA -

Casing Diameter: g‘ inches ”T<yp“ew 'XPVC El Slalnless D Galv Steel D Tefion® O Other:
) Scr-e—e-n Diameter: ; inches Type PVC D Stamless 0 Galv. Steel QTeflon® Q Other______

~ Total Depth of WeIIMfee‘ o

From & Top 01 Well Casnng (TOC) O Top of Protective Casing

ﬁ Other_m_(}‘i

Depth to Static Water i 561 feet

n
i Bailer, Slzel;2 Q Bladder Pump 0 2" Submersible Pump O 4" Submersible Pump
Purge Method: ] Centmugal Pump O Peristaltic Pump Q Inertial Lift Pump Q Other:

R QO Stainiess O PVC  Q Teflon® xmher OLM
Materials: Pump PBailep

3. PURGE DATA :

Equipment Model(s)

Q Polyethylene Q Polypropyiene

Q Dedicated O Prepared Off-Site O Field Cleaned 1 Disposable
Malerials @ /Tubing O Teflon® 2{ Other;

. WST ©00/bIOD

From ﬁTop ot Well Casing (TOC) Q Top of Protective Casing  Q Other:
_ Depth to Product: — " feel FI‘OITI O Top of Well Casing (TOC) O Top of Protective Casing  Q Other:
Length of Water Column :i H 2- feet WeII Volume Q 81 gal Screen rval (from GS) 59\ (0’7
il = 0.167 galm 4-inch well = 0.667 gaift

4. SAMPLING DATA |

/&Bailer. Size: Q Bladder Pump - Q 2" Submersible Pump

Method(s): QO 4" Submersible Pump
ethod(s): “peristaltic Pump O Inertial Lift Pump Q) Other:

Materials: Pum p@ Q Stainless Q PVC Q Teflon® "R Other: Z Gci‘d ‘C}

Q Dedicated O Prepared Ofi-Site

Q Polyethylene O Polypropylene

Materials: Tubing/gope QO Dedicated O Prepared Off-Site

Depth to Water at Time of Sampling] Y {/

Sample ID: ‘“ Qu/\[ 2

Duplicate Sample Collected?

Sample Time:

O VYes XNO iD;

_BYA

O Field Cleaned & Disposable
O Teflon® &g Other:

O Field Cleaned &‘ )

Field Filtered? 0O Yes a(No

# of Conlamers.__\____

o s

Was wellpurged dry? 0 ves X{ No p Pumping Rate: qakimin Z —_
Time C"'?";'m Goi"';:j"s pH | Temp gsﬁﬁi ‘ORP Dg:;g':d Turbidity Other Comments
220 OS [0 ] 58 1sHO [~1s7.21 b.ay | — — —
Bk | L3S 110 BA[ 1M |-\ ¢S] — — _
221 | 1S IS8 SSI xS | -sdn | bsY] — — —
1225 | 2.25 [bAY I8 SOIN\SYO |-6%0] L0 — | — —
22| &5 |69 [18.55]1529 -\S1LO| (. S| — — —

Geochemical Analyses

Ferrous Iron: - mg/L
DO: ——  mght
Nitrate: | — mg/L
Suifate: —  mg/L
Alkalinity: _—" — mg/l

5 COMMENTS flugg Sumplco

WAL W\LW\LA G-WTW Ladh

o colleshion weostd ward din —
Twree well volwmesy pen

Note: include comments such as well condition, odor, presence ol NAPB, or oth items nbt on rhe field data sheet.”

ggmm“@_m_

052&thmMﬁm&&

FORM GW-1  (Rev 6/8/99 - wah)

l%mmﬂ%lU%@»**

~8fgnuture







APPENDIX B

Laboratory Analytical Report
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SIS

Brown & Caldwell

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

Certificate of Analysis Number:

Brown & Caldwell
Rick Rexroad
1415 Louisiana
Suite 2509
Houston

TX

77002-

ph: (713) 759-0999

Site Address:

PO Number:

State:

fax: Date Reported:

State Cert. No.:

03010287
Report To: Project Name: BJ Hobbs/12832-018
Site: Hobbs,NM

New Mexico

2/24/03

This Report Contains A Total Of 21 Pages

Excluding This Page
And

Chain Of Custody

2/24/03

Date



' g HOUSTON LABORATORY
‘,lt 8880 INTERCHANGE DRIVE
® HOUSTON, TX 77054
(713) 660-0901
Case Narrative for:

Brown & Caldwell

Certificate of Analysis Number:

03010287
Report To: Project Name: BJ Hobbs/12832-018
Brown & Caldwell Site: Hobbs,NM
Rick Rexroad Site Address:
. 1415 Louisiana
! ite 250
| Suite S PO Number:
Houston
X State: New Mexico
77002- State Cert. No.:
ph: (713) 759-0999 fax: Date Reported:  2/24/03

Matrix spike (MS) and matrix spike duplicate (MSD) samples are chosen and tested at random from an anaiytical batch of “"like" matrix to
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those samples which are spiked by the
laboratory. Since the MS and MSD are chosen at random from an analytical batch, the sample chosen for spike purposes may or may not
have been a sample submitted in this sample defivery group. The validity of the analytical procedures for which data is reported in this
analytical report is-determined by the Laboratory Control Sampie (LCS) and the Method Blank (MB). The Laboratory Control Sample (LCS)
and the Method Blank (MB) are processed with the samples and the MS/MSD to ensure method criteria are achieved throughout the entire

analytical process.
Any other 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 fuifilling all your current and future analytical needs.

% // ,M/”{/ 2/24/03
onia West Date

Senior Project Manager




Brown & Caldwell

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

Certificate of Analysis Number:

Brown & Caldwell
Rick Rexroad
1415 Louisiana
Suite 2509
Houston

X

77002-

ph: (713) 759-0999

fax: (713) 308-3886

03010287
Project Name: BJ Hobbs/12832-018
Site: Hobbs,NM

Site Address:

PO Number:

State:

New Mexico

State Cert. No.:
Date Reported:

2/24/03

Client Sample ID Lab Sample ID| Matrix |  DateCollected |  Date Received cCoCID  [HOLD
03010287-01 | Water 1/9/03 2:21:00 PM | 1/10/03 9:30:00 AM 163702 O |
03010287-02 | Water 1/9/03 2:44:00 PM 1/10/03 9:30:00 AM 163702 ]
03010287-03 | Water 1/9/03 12:14:00 PM 1/10/03 9:30:00 AM 163703 O
03010287-04 | Water 1/9/03 11:09:00 AM 1/10/03 9:30:00 AM 163703 O
0301028705 | Water 1/9/03 3:13:00 PM 1/10/03 9:30:00 AM 163703 O
15 03010287-06 | Water 1/9/03 1:42:00 PM 1/10/03 9:30:00 AM 163703 0
\Zrip Blank 03010287-07 | Water 1/9/03 1/10/03 9:30:00 AM 163703 0 |
2/24/03
7%%4/&
nia West Date
Senior Project Manager
Joel Grice

Laboratory Director

Ted Yen
Quality Assurance Officer

2/24/03 4:21:04 PM




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

S

Client Sample ID MW-5

Collected: 01/09/2003 14:21 SPL Sample ID:  03010287-01

Site: Hobbs,NM

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
ALKALINITY (AS CACO3), TOTAL MCL E310.1 Units: mg/L
Alkalinity, Total (As CaCO3) 222 2 1 01/21/03 12:00 RA 1472820
CHLORIDE, TOTAL MCL E325.3 Units: mg/L
Chloride 123 2 2 01/16/03 11:00 RA 1471693
DIESEL RANGE ORGANICS MCL SW8015B Units: ug/mL
Diesel Range Organics ND 1.0 1 01/15/03 15:03 AR 1464982
Surr: n-Pentacosane 684 % 18-120 1 01/15/03 15:03 AR 1464982
[Prep Method |Prep Date [Prep Initials
‘[swas1oc |01/12/2003 18:23 |KL
GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L
Gasoline Range Organics ND 0.1 1 01/16/03 18:09 DL 1466429
Surr: 1,4-Difluorobenzene 101 % 74-121 1 01/16/03 18:09 DL 1466429
Surr: 4-Bromofluorobenzene 68.3 % 55-150 1 01/16/03 18:09 DL 1466429
HEADSPACE GAS ANALYSIS MCL RSK147 Units: mg/L
Ethane ND 0.0025 1 01/20/03 13:30 ER 1470095
Ethylene ND 0.0032 1 01/20/03 13:30 ER 1470095
Methane 0.004 0.0012 1 01/20/03 13:30 ER 1470095
ION CHROMATOGRAPHY MCL E300.0 Units: mg/L
Nitrogen,Nitrate (As N) 2.1 0.1 1 01/10/03 15:34 CV 1469063
Sulfate 97 4 20 01/18/03 22:14 CV 1468700
PURGEABLE AROMATICS MCL SW8021B Units: ug/L
Benzene ND 1 1 01/16/03 18:09 DL 1466380
Ethylbenzene ND 1 1 01/16/03 18:09 DL 1466380
Toluene ND 1 1 01/16/03 18:09 DL 1466380
Xyienes,Total ND 1 01/16/03 18:09 DL 1466380
Surr: 4-Bromofluorobenzene 945 % 56-158 1 01/16/03 18:09 DL 1466380
Surr: 1,4-Difluorcbenzene 98.2 % 46-160 1 01/16/03 18:09 DL 1466380
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 -

2/24/03 4:21:17 PM
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HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TX 77054
(713) 660-0901

Client Sample ID MW-10

Collected: 01/09/2003 14:44 SPL Sample ID:  03010287-02

Site: Hobbs,NM
Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
ALKALINITY (AS CACO3), TOTAL MCL E310.1 Units: mg/L
Alkalinity, Total (As CaCO3) 408 2 1 01/21/03 12:00 RA 1472821
CHLORIDE, TOTAL MCL E325.3 Units: mg/L
Chloride 525 10 10 01/16/03 11:00 RA 1471694
DIESEL RANGE ORGANICS MCL SwW8015B Units: ug/mL
Diesel Range Organics ND 1.0 1 01/15/03 15:41 AR 1464983
Surr: n-Pentacosane 69.2 % 18-120 1 01/15/03 15:41 AR 1464983
Prep Method Prep Date Prep Initials
SwW3510C 01/12/2003 18:23 KL
GASOLINE RANGE ORGANICS MCL SwW8015B Units: mg/L
Gasoline Range Organics ND 0.1 1 01/16/03 18:35 DL 1466430
Surr: 1,4-Difluorobenzene 107 % 74-121 1 01/16/03 18:35 DL 1466430
Surr: 4-Bromofluorobenzene 943 % 55-150 1 01/16/03 18:35 DL 1466430
HEADSPACE GAS ANALYSIS MCL RSK147 Units: mg/L
Ethane ND 0.0025 1 01/20/03 13:41 ER 1470096
ELhylene ND 0.0032 1 01/20/03 13:41 ER 1470096
Methane 0.0024 0.0012 1 01/20/03 13:41 ER 1470096
ION CHROMATOGRAPHY MCL E300.0 Units: mg/L
Nitrogen,Nitrate (As N) ND 0.1 1 01/10/03 16:11 CV 1469066
Sulfate 280 10 50 01/18/03 22:52 CV 1468704
PURGEABLE AROMATICS MCL SwW8021B Units: ug/L
Benzene ND 1 1 01/16/03 18:35 DL 1466381
Ethylbenzene ND 1 1 01/16/03 18:35 DL 1466381
Toluene ND 1 1 01/16/03 18:35 DL 1466381
Xylenes, Total ND 1 1 01/16/03 18:35 DL 1466381
_Surr: 4-Bromofluorobenzene 99.1 % 56-158 1 01/16/03 18:35 DL 1466381
~_Surr: 1,4-Difluorobenzene 102 % 46-160 1 01/16/03 18:35 DL 1466381
Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Resuit Over Maximum Contamination Limit(MCL)

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

J - Estimated Value between MDL and PQL

D - Surrogate Recovery Unreportable due to Dilution
Mt - Matrix Interference

2/24/03 4:21:18 PM




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

Client Sample ID MW-11A Collected: 01/09/2003 12:14 SPL Sample ID: 03010287-03

Site: Hobbs,NM

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
ALKALINITY (AS CACO3), TOTAL MCL E310.1 Units: mg/L
Alkalinity, Total (As CaCO3) 356 2 1 01/21/03 12:00 RA 1472822
CHLORIDE, TOTAL MCL E325.3 Units: mg/L
Chloride 3150 50 50 01/16/03 11:00 RA 1471695
DIESEL RANGE ORGANICS MCL SW8015B Units: ug/mL
Diesel Range Organics ND 1.0 1 01/15/03 16:18 AR 1464984
Surr: n-Pentacosane 532 % 18-120 1 01/15/03 16:18 AR 1464984
Prep Method Prep Date |Prep Initials
SW3510C 01/12/2003 18:23 KL
GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L
Gasoline Range Organics 0.4 0.1 1 01/16/03 19:02 DL 1466431
Surr: 1,4-Difluorobenzene 143 Ml % 74-121 1 * 01/16/03 19:02 DL 1466431
Surr: 4-Bromofluorobenzene 100 % 55-150 1 01/16/03 19:02 DL 1466431
HEADSPACE GAS ANALYSIS MCL RSK147 Units: mg/L
Ethane ND 0.0025 1 01/20/03 13:57 ER 1470097
Ethylene ND 0.0032 1 01/20/03 13:57 ER 1470097
Methane 0.0063 0.0012 1 01/20/03 13:57 ER 1470097
ION CHROMATOGRAPHY MCL E300.0 Units: mg/L
Nitrogen,Nitrate (As N) ND 0.5 5 01/13/03 20:23 CV 1462785
Sulfate 290 10 50 01/18/03 23:05 CV 1468705
PURGEABLE AROMATICS MCL SW8021B Units: ug/L
Benzene 12 1 1 01/16/03 19:02 DL 1466382
Ethylbenzene ND 1 1 01/16/03 19:02 DL 1466382
Toluene ND 1 1 01/16/03 19:02 DL 1466382
Xylenes, Total 1.2 1 1 01/16/03 19:02 DL 1466382
Surr: 4-Bromofluorobenzene 100 % 56-158 1 01/16/03 19:.02 DL 1466382
Surr: 1,4-Difluorobenzene 110 % 46-160 1 01/16/03 19:02 DL 1466382
Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL)

D - Surrogate Recovery Unreportable due to Dilution
Mi - Matrix Interference

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

J - Estimated Value between MDL and PQL
2/24/03 4:21:21 PM




HOUSTON LABORATORY
”‘ 8880 INTERCHANGE DRIVE
® HOUSTON, TX 77054

(713) 660-0901

Client Sample ID MW-12D Collected: 01/09/2003 11:09 SPL Sample ID:  03010287-04

Site: Hobbs,NM

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
ALKALINITY (AS CACO3), TOTAL MCL E310.1 Units: mg/L
Alkalinity, Total (As CaCO3) 225 2 1 01/21/03 12:00 RA 1472823
EIHLORIDE, TOTAL MCL E325.3 Units: mg/L
Chioride 94.6 1 1 01/16/03 11:00 RA 1471696
DIESEL RANGE ORGANICS MCL SW80158 Units: ug/mL
Diesel Range Organics ND 1.0 1 01/15/03 16:56 AR 1464985
Surr: n-Pentacosane 520 % 18-120 1 01/15/03 16:56 AR 1464985
Prep Method Prep Date Prep initials
SW3510C 01/12/2003 18:23 KL
GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L
Gasoline Range Organics ND 0.1 1 01/16/03 19:29 DL 1466432
Surr: 1,4-Difluorobenzene 102 % 74-121 1 01/16/03 19:29 DL 1466432
Surr: 4-Bromofluorobenzene 747 % 55-150 1 01/16/03 19:29 DL 1466432
HEADSPACE GAS ANALYSIS MCL RSK147 Units: mg/L
Ethane ND 0.0025 1 01/20/03 14:09 ER 1470098
Ethylene ND 0.0032 1 01/20/03 14:09 ER 1470098
Methane 0.005 0.0012 1 01/20/03 14:09 ER 1470098
ION CHROMATOGRAPHY MCL E300.0 Units: mg/L
Nitrogen,Nitrate (As N) ND 0.1 1 01/10/03 16:37 CV 1469068
Sulfate 150 10 50 01/18/03 23:18 CV 1468706
PURGEABLE AROMATICS MCL SW8021B Units: ug/L
Benzene ND 1 1 01/16/03 19:29 DL 1466385
Ethylbenzene ND 1 1 01/16/03 19:29 DL 1466385
Toluene ND 1 1 01/16/03 19:29 DL 1466385
Xylenes, Total ND 1 1 01/16/03 19:29 DL 1466385
Surr: 4-Bromofluorobenzene 986 % 56-158 1 01/16/03 19:29 DL 1466385
Surr: 1,4-Difluorobenzene 998 % 46-160 1 01/16/03 19:29 DL 1466385
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 Outside Advisable QC Limits MI - Matrix Interference

J - Estimated Value between MDL and PQL
2/24/03 4:21:23 PM



' ’ HOUSTON LABORATORY
‘[ﬁt 8880 INTERCHANGE DRIVE
® HOUSTON, TX 77054
(713) 660-0901
“ . Client Sample ID MW-14 Collected: 01/09/2003 15:13 SPL Sample ID: 03010287-05
Site: Hobbs,NM
“ Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
CHLORIDE, TOTAL MCL E325.3 Units: mg/L
Chioride 179 2 2 01/16/03 11:00 RA 1471697
l' 3
n |
|
|
Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL)
ﬂ 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 ‘
l} 2/24/03 4:21:23 PM §




! ' HOUSTON LABORATORY

[Ft 8880 INTERCHANGE DRIVE
® HOUSTON, TX 77054

(713) 660-0901

ﬁ Client Sample ID MW-15 Collected: 01/09/2003 13:42 SPL Sample ID: 03010287-06
Site: Hobbs,NM
l' Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Anaiyst Seq. #
CHLORIDE, TOTAL MCL E325.3 Units: mg/L
Chloride 228 5 5 01/16/03 11:00 RA 1471698
Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL)
'l 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
Il 2/24/03 4:21:24 PM
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HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
® HOUSTON, TX 77054
(713) 660-0901
ll . Client Sample ID Trip Blank Collected: 01/09/2003 0:00  SPL Sample ID: 03010287-07
Hobbs,NM
m Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
PURGEABLE AROMATICS SW8021B Units: ug/L
Benzene ND 1 1 01/17/03 17:49 DL 1469661
Ethylbenzene ND 1 1 01/17/03 17:49 DL 1469661
Toluene ND 1 1 01/17/03 17:49 DL 1469661
Xylenes, Total ND 1 1 01/17/03 17:49 DL 1469661
Surr: 4-Bromofluorobenzene 966 % 56-158 1 01/17/03 17:49 DL 1469661
ﬂ Surr: 1,4-Difiuorobenzene 99.7 % 46-160 1 01/17/03 17:49 DL 1469661
! m \
|
i m
|
i
1 m
|
\
|
| ﬂ
| ll
3 Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL))
; ﬂ B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution
’ * - Surrogate Recovery Outside Advisable QC Limits MI - Matrix Interference
i J - Estimated Value between MDL and PQL
} n 2/24/03 4:21:24 PM
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j HOUSTON LABORATORY
/" 8880 INTERCHANGE DRIVE
® HOUSTON, TX 77054

4
Quality Control Report (713) 660-0901

' 'l ' Brown & Caldwell
BJ Hobbs/12832-018

alysis: Diesel Range Organics WorkOrder: 03010287
thod: SwWs0158 Lab Batch ID: 24830
Method Blank Samples in Analytical Batch:
nib: HP_V_030115A-1464579  Units:  ug/mL Lab Sample ID Client Sample ID
alysis Date: 01/15/2003 13:09 Analyst: AR 03010287-01B MW-5
Preparation Date: 01/12/2003 18:23 Prep By: KL Method SW3510C 03010287-02B MW-10
03010287-03B MW-11A
— 03010287-04B MW-12D
Analyte | Result [Rep Limit
Diesel Range Organics f ND 1.0
. Surr: n-Pentacosane | 73.4 18-120
} Laboratory Control Sample (LCS
RuniD: HP_V_030115A-1464978  Units: ug/mL
Analysis Date: 01/15/2003 12:31 Analyst: AR
Preparation Date: 01/12/2003 18:23 Prep By: KL Method SW3510C
| ‘ Analyte Spike Result | Percent Lower Upper
: Added Recovery | Limit Limit
‘Diesel Range Organics 2.5 1.76 70 21 175
ﬂ Matrix Spike (MS) / Matrix Spike Duplicate (MSD)
Sample Spiked: 03010287-01
RunlD: HP_V_030115A-1464986  Units: ug/mL
Analysis Date: 01/15/2003 17:34 Analyst: AR
Preparation Date: 01/12/2003 18:23 Prep By: KL Method SW3510C
N Analyte Sample MS MS MS % MSD MSD MSD % ‘ RPD RPD | Low |High
Result Spike Result Recovery | Spike Result Recovery Limit | Limit | Limit
Added Added
lesel Range Organics ND 5 34 67.3 5 3.81 75.5] 116/ 39 13] 130
lQuaIifiers: ND/U - Not Detected at the Reporting Limit Mt - Matrix interference
B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution
J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits
nr N/C - Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply.
he percent recoveries for QC samples are correct as reported. Due to significant figures and
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 224103 4:21:37 PM
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HOUSTON LABORATORY
/" 8880 INTERCHANGE DRIVE
® HOUSTON, TX 77054

Quality Control Report (713) 660-0901

Brown & Caldwell
BJ Hobbs/12832-018

alysis: Headspace Gas Analysis WorkOrder: 03010287
thod: RSK147 Lab Batch ID: R75619
Method Blank Samples in Analytical Batch:
niD: VARC_030120B-1470094  Units: mg/L Lab Sample ID Client Sample D
alysis Date: 01/20/2003 12:49 Analyst: ER 03010287-01E MW-5
03010287-02E MW-10
03010287-03E MW-11A
n — 03010287-04E MW-12D
Analyte Result |Rep Limit
Ethane ND 0.0025
Ethylene ND 0.0032
n Methane ND 0.0012
Il Sample Duplicate
Original Sample:  03010287-04
RuniD:; VARC_0301208-1470098  Units: mg/L
Il Analysis Date: 01/20/2003 14:09 Analyst: ER
Analyte Sample | DUP RPD RPDr
Result | Result Limit
Butane ND ND 0 50
Ethane ND ND 0 50
ll Ethylene ND ND 0 50
Isobutane ND ND 0 50
Methane 0.005| 0.00469 7 50
Propane ND ND 0 50
Propylene ND ND 0 50
NQualifiers: ND/U - Not Detected at the Reporting Limit MI - Matrix Interference
B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution
J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits
n N/C - Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Controt limits do not apply.

The percent recoveries for QC samples are correct as reported. Due to significant figures and
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 2124/03 4:21:38 PM



HOUSTON LABORATORY
‘,’¢ 8880 INTERCHANGE DRIVE
® HOUSTON, TX 77054
Quality Control Report (713) 660-0901

Brown & Caldwell
BJ Hobbs/12832-018

alysis: Purgeable Aromatics WorkOrder: 03010287
thod: SW8021B Lab Batch ID: R75410
Method Blank Samples in Analytical Batch:
nid: HP_J_030116A-1465896  Units:  uglL Lab Sample ID Client Sample ID
alysis Date: 01/16/2003 14:18 Analyst: DL 03010287-01A MW-5
03010287-02A MW-10
03010287-03A MW-11A
Anaiyte Resull [Rep Limit 03010287-04A MW-12D
su imi .
H— D 0 03010287-07A Trip Blank
Ethylbenzene ND 1.0
Toluene ND 1.0
Xylenes, Total ND 1.0
Surr: 1,4-Difluorobenzene 99.9 46-160
Surr: 4-Bromofluorobenzene 88.9 56-158

Laboratory Control Sample {LCS)

RuniD: HP_J_030116A-1465895  Units: ug/L
\ Analysis Date; 01/16/2003 13:25 Analyst: DL

( Analyte Spike Result | Percent | Lower | Upper
Added Recovery Limit Limit

Benzene 50 47 94 70 130

Ethylbenzene 50 51.3 103 70 130

Toluene 50 50.9 102 70 130

Xylenes,Total 150 155.6 104 70 130

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

Sample Spiked: 03010458-02

RuniD: HP_J_030116A-1466396  Units: ug/L
Analysis Date: 01/16/2003 21:16 Analyst: DL
m‘ Analyte Sample MS MS MS % MSD MSD MSD % RPD RPD | Low |High
Result Spike Result Recovery | Spike Result Recovery Limit | Limit | Limit
| Added Added
e—nzene ND 20 19.4 93.9 20 20.9 102 7.90 21 32| 164
thylbenzene ND 20 22.1 111 20 23.3 117L 5.45 19 52| 142
Toluene ND 20 19.3 93.6 20 20.6 100l 6.65 2L 38/ 159
ylenes, Total 1.90] 60 67.8 110] 60 68.3 111 0756 18] 53] 144
m@hélifiers: ND/U - Not Detected at the Reporting Limit Mi - Matrix Interference
B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution
J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits

N/C - Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply.

L

he percent recoveries for QC samples are correct as reported. Due to significant figures and
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 2124/03 4:21:38 PM




HOUSTON LABORATORY
/,‘ 8880 INTERCHANGE DRIVE
® HOUSTON, TX 77054

Quality Control Report (713) 660-0901
|I Brown & Caldwell
BJ Hobbs/12832-018
Analysis: Gasoline Range Organics WorkOrder: 03010287
ethod: SW8015B Lab Batch ID: R75434
Method Blank Samples in Analytical Batch:
RuniD: HP_J_0301168-1466428  Units: ~ mglL Lab Sample ID Client Sample 1D
alysis Date: 01/16/2003 14:18 Analyst: DL 03010287-01A MW-5
03010287-02A MW-10
03010287-03A MW-11A
— 03010287-04A MW-12D
Analyte Result |Rep Limit
Gasoline Range Organics ND 0.10
Surr: 1,4-Difluorobenzene 101.0 74-121
l] Surr: 4-Bromofluorobenzene 73.0 55-150
Laboratory Control Sample (L.CS)
RunlID: HP_J_030116B-1467298  Units: mg/l.
ll Analysis Date: 01/17/2003 13:49 Analyst: DL
Analyte Spike Result | Percent Lower | Upper
Added Recovery Limit Limit
Gasoline Range Organics 1 1.25 125 70 130\

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

Sample Spiked: 03010458-03

|
{
I
|

RunlD: HP_J_030116B-1466434 Units: mg/L
Analysis Date: 01/16/2003 22:09 Analyst: DL
‘[ Analyte Sample MS MS MS % MSD MSD MSD % RPD RPD | Low | High
Result Spike Result Recovery | Spike Resuit Recovery Limit | Limit | Limit
Added Added
| asoline Range Organics 0.526 0.9 1.49 107 0.9 14 97.6 9.60 36 36/ 160
ﬂQualifiers: ND/U - Not Detected at the Reporting Limit MI - Matrix interference
B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution
J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits

N/C - Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply.

=

he percent recoveries for QC samples are correct as reported. Due to significant figures and
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 2/24/03 4:21:40 PM



) ' HOUSTON LABORATORY
.,.-’ .t 8880 INTERCHANGE DRIVE
® HOUSTON, TX 77054
Quality Control Report (713) 660-0901

Brown & Caldwell
BJ Hobbs/12832-018

alysis: lon Chromatography WorkOrder: 03010287
thod: E300.0 Lab Batch ID: R75261
Method Blank Samples in Analytical Batch:
niD: IC1_030113A-1462776 Units: mg/L Lab Sample ID Client Sample ID
alysis Date: 01/13/2003 18:42 Analyst: CV 03010287-03C MW-11A
Analyte Result [Rep Limit]
[Nitrogen,Nitrate (As N) ND 0.10]
T Laboratory Control Sample (LCS)
RunlID: IC1_030113A-1462777 Units: mg/L
m Analysis Date: 01/13/2003 18:54 Analyst: CV
Analyte Spike Result | Percent Lower Upper
| Added Recovery | Limit Limit
J : Nitrogen,Nitrate (As N) 10 10 100 85 115
w Matrix Spike (MS) / Matrix Spike Duplicate (MSD)
Sample Spiked: 03010287-03
RunID: IC1_030113A-1462786 Units: mg/L
Analysis Date: 01/13/2003 20:36 Analyst: CV
Analyte Sample MS MS MS % MSD MSD MSD % RPD RPD | Low | High
Resuilt Spike Result Recovery | Spike Result Recovery Limit | Limit } Limit
Added Added
trogen,Nitrate (As N) ND 50 48.3 96.7 50 457 91.5 554/ 20 80| 120
Qualifiers: ND/U - Not Detected at the Reporting Limit MI - Matrix Interference
' B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution
J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits

N/C - Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply.

-

he percent recoveries for QC samples are correct as reported. Due to significant figures and
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 2124003 4:21:41 PM
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Quality Control Report

thod:

lon Chromatography
E300.0

Brown & Caldwell
BJ Hobbs/12832-018

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON

, TX 77054

(713) 660-0901

WorkOrder:
Lab Batch ID:

03010287
R75533B

niD:

Method Blank

1C1_030118A-1468688

alysis Date: 01/18/2003 20:21

Units:
Analyst:

ma/l

cv

Samples in Analytical Batch:

Lab Sample ID
03010287-01C

03010287-02C
03016287-03C
03010287-04C

Client Sample ID

MW-5
MW-10
MW-11A
MW-12D

i i an N O an an A s

Qualifiers:

- e

ND/U - Not Detected at the Reporting Limit

B - Analyte detected in the associated Method Blank

J - Estimated value between MDL and PQL

MI - Matrix Interference
D - Recovery Unreportable due to Dilution
* - Recovery Outside Advisable QC Limits
N/C - Not Calculated - Sampie concentration is greater than 4 times the amount of spike added. Control fimits do not apply.

he percent recoveries for QC samples are correct as reported. Due to significant figures and

rounding, the reported RPD may differ from the displayed RPD values but is correct as reported.

2/24/03 4:21:42 PM

Analyte Result |Rep Limit
Sulfate ND|  0.20]
Laboratory Control Sample (LCS)
RunlD: 1C1_030118A-1468689 Units: mg/L
Analysis Date: 01/18/2003 20:33 Analyst: CV
Analyte Spike Result Percent Lower Upper
Added Recovery Limit Limit
|Sulfate 10 9.79 98 85 115]
Matrix Spike (MS) / Matrix Spike Duplicate (MSD}
Sample Spiked: 03010287-01
RuntD: IC1_030118A-1468701 Units; mg/L
Analysis Date: 01/18/2003 22:27 Analyst: CV
Analyte Sample MS MS MS % MSD MSD % RPD RPD | Low |High
Result Spike Result Recovery Result Recovery Limit | Limit | Limit
Added
ifate 97.5 200 296 99.1 200 293 97.7 1.48 20 80] 120
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Quality Control Report

Brown & Caldwell
BJ Hobbs/12832-018

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TX 77054

(713) 660-0901

WorkOrder:
Lab Batch ID:

03010287
R75564

alysis: lon Chromatography
thod: E300.0
Method Blank
niD: IC1_030110A-1469059 Units: mg/L
alysis Date: 01/10/2003 14:43 Analyst: CV
i Analyte Result |Rep Limit[
Nitrogen,Nitrate (As N) ND 0.10]

Samples in Analytical Batch:

Lab Sample ID
03010287-01C

03010287-02C
03010287-04C

Client Sample ID
MW-5

MW-10

MwW-12D

Laboratory Control Sampie (LCS)

RunlD: 1C1_030110A-1489060 Units: mg/L
Analysis Date: 01/10/2003 14:56 Analyst: CV
Analyte Spike Result | Percent Lower | Upper
I Added Recovery Limit Limit
" |Nitrogen Nitrate (As N) 10/ 965 96 80 120|
Matrix Spike (MS) [ Matrix Spike Duplicate (MSDj
Sample Spiked: 03010287-01
RuniD: 1C1_030110A-1469064 Units: mg/L
Analysis Date: 01/10/2003 15:46 Analyst: CV
Analyte Sample —[ MS MS MS % MSD MSD MSD % RPD RPD | Low | High
Result Spike Result Recovery | Spike Result Recovery Limit | Limit | Limit
Added Added
trogen,Nitrate (As N) 2.12 10 11.1 89.3 10 10.6 84.9 507, 20, 80, 120

R Rl R

Qualifiers:

%

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

J - Estimated value between MDL and PQL

L

MI - Matrix Interference
D - Recovery Unreportable due to Dilution
* - Recovery Outside Advisable QC Limits

The percent recoveries for QC samples are correct as reported. Due to significant figures and
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported.

N/C - Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply.

2/24/03 4:21:44 PM
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Quality Control Report

thod: E325.3

Ealysis: Chloride, Total

Brown & Caldwell

BJ Hol

bbs/12832-018

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TX 77054

(713) 660-0901

WorkOrder:
Lab Batch ID:

03010287
R75695

Method Blank

Samples in Analytical Batch:

niD: WET_030116W-1471688  Units:  mg/L Lab Sample ID Client Sample ID
alysis Date: 01/16/2003 11:00 Analyst: RA 03010287-01D MW-5
03010287-02C MW-10
03010287-03D MW-11A
03010287-04D MW-12D
Analyte Result ‘Rep Limiq
- 03010287-05A MW-14
Chioride ND| 1.0]
03010287-06A MW-15
Laboratory Control Sample (LCS)
RunID: WET_030116W-1471702  Units: mg/L

Analysis Date:

01/16/2003 11:00

Analyst: RA

Analyte Spike Result | Percent Lower Upper
Added Recovery | Limit Limit
Chilaride 100 98.07 98 30 110
Matrix Spike (MS) / Matrix Spike Duplicate (MSD)
Sample Spiked: 03010287-06
RunlD; WET_030116W-1471699  Units: mg/L
Analysis Date: 01/16/2003 11:00 Analyst: RA
Analyte Sample MS MS MS % MSD MSD MSD % RPD RPD | Low |High
Result Spike Result Recovery | Spike Resuit Recovery Limit | Limit | Limit
Added Added ’
hloride L 227.7 250 499.1 108.6 250 499.1 108.6 20 85[ 115|

/m

.Qualifiers:

ND/U - Not Detected at the Reporting Limit
B - Analyte detected in the associated Method Blank
J - Estimated value between MDL and PQL
N/C - Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply.

M! - Matrix Interference
D - Recovery Unreportable due to Dilution
* - Recovery Outside Advisable QC Limits

The percent recoveries for QC samples are correct as reported. Due to significant figures and

rounding, the reported RPD may differ from the displayed RPD values but is correct as reported.

2/24/03 4:21:45 PM



HOUSTON LABORATORY
/,‘ 8880 INTERCHANGE DRIVE
® HOUSTON, TX 77054

(713) 660-0901

Quality Control Report

l ' Brown & Caldwell
BJ Hobbs/12832-018

alysis: Alkalinity (as CaCO3), Total WorkOrder: 03010287
ethod: E310.1 Lab Batch ID: R75775
Method Blank Samples in Analytical Batch:
nid: WET_030121J-1472817  Units: ~ mg/L Lab Sample ID Client Sample ID
alysis Date: 01/21/2003 12:00 Analyst: RA 03010287-01C MW-5
: 03010287-02C MW-10
‘ 03010287-03C MW-11A
- 03010287-04C Mw-12D
. | Analyte Result [Rep Limit
Alkafinity, Total (As CaCQ3) nND| 20|
; t Laboratory Control Sample (LCS)
‘ RuniD: WET_030121J-1472819 Units: mg/L
‘ Analysis Date: 01/21/2003 12:00 Analyst: RA
.‘ o Analyte Spike Result | Percent Lower | Upper
‘ Added Recovery Limit Limit
/Alkalinity, Total (As CaCO3) | 989 9744 99 90 110

Sample Duplicate
j

I
i
I
T
|
]
I

Original Sample:  03010287-04

RuniD; WET_0301214-1472823 Units: mg/L
Analysis Date: 01/21/2003 12:00 Analyst: RA
Analyte Sample | DUP RPD RPD
Result | Result Limit
Alkalinity, Total (As CaCO3) 225 224.3 0 20

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution
J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits
N/C - Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply.

The percent recoveries for QC samples are correct as reported. Due to significant figures and
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 212403 4:21:46 PM

m Qualifiers: ND/U - Not Detected at the Reporting Limit MI - Matrix Interference




Sample Receipt Checklist

And
Chain of Custody
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HOUSTON LABORATORY
.,, l 8880 INTERCHANGE DRIVE

® HOUSTON, TX 77054
(713) 660-0901

Sample Receipt Checklist

Workorder: 03010287 Received By: NB
| Date and Time Received:  1/10/03 9:30:00 AM Carrier name: FedEx
|
! Temperature: 3 Chilted by: Water Ice
L ]
1. Shipping container/cooler in good condition? Yes No [ Not Present [
2. Custody seals intact on shippping container/cooler? Yes No [ Not Present [ J
3. Custody seals intact on sample bottles? Yes [ No [ Not Present
4. Chain of custody present? Yes No [
5. Chain of custody signed when relinquished and received? Yes No [
6. Chain of custl;éy agrees with sample labels? Yes No [J
7. Samples in proper container/bottle? Yes No [
No [
9. Sufficient sample volume for indicated test? Yes No [
1Q. All samples received within holding time? Yes No [
11. Container/Temp Blank temperature in compliance? Yes No [
12. Water - VOA vials have zero headspace? Yes No [ Not Applicable OJ
13_ Water - pH acceptable upon receipt? Yes No [ Not Applicable I
SPL Representative:[ [ Contact Date & Time:{ [

Client Name Contacted:l ]

Non Conformance
Issues:

Client Instructions:

L

2/24/03 4:21:47 PM

1 m
m 8 Sample containers intact? Yes
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1.0 INTRODUCTION

Brown and Caldwell conducted a 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
in September 2002. This report presents a description of the groundwater sampling field activities,
a summary and evaluation of the analytical results, and an evaluation of remedial technologies
applied at the facility. A groundwater potentiometric surface map and a hydrocarbon distribution

map are included.

A layout of the facility is shown in Figure 1. The facility formerly operated an on-site fueling
system. Subsurface impact near the former diesel fueling system was detected by the New Mexico
Oil Conservation Division (NMOCD) during an on-site inspection on February 7, 1991. The
fueling system was taken out of operation in July 1995. 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.

A biosparging system was activated in November 1995 and expanded in March/April 1997 and
February/March 1998 to remediate soil and groundwater at the former fuel island area of the
facility. The biosparging system was deactivated on November 1, 2000 after achieving cleanup
goals for groundwater. The confirmation soil sampling program specified in the NMOCD-
approved Remedial Action Plan (RAP) for the facility was conducted in July 2001. The results of
the confirmation soil sampling program were presented to NMOCD in the report for the June 2001
groundwater sampling event. In accordance with the RAP for the facility, four additional
groundwater sampling events were conducted following the confirmation soil sampling event.
Hydrocarbon concentrations in groundwater samples from applicable monitor wells remained
below the target concentrations specified in the RAP during each of these sampling events, so a
request to decommission the biosparging system was submitted to NMOCD in the June 2002
Groundwater Sampling and Biosparging System Closure Report for the facility.

PAWP\BJISERV\12832\101r.doc 1
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BJ Services removed three field waste tanks at the facility on March 6-7, 1997. The ongoing
groundwater monitoring program was expanded 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 site chronology detailing the history of investigations into and remediation of soil and
groundwater impacts in the former fueling system and the former field waste tanks areas of the

facility is presented in Table 1.

PAWP\BJSERV\12832\101r.doc 2
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2.0 FIELD ACTIVITIES AND RESULTS

Brown and Caldwell purged and sampled 6 monitor wells (MW-5, MW-10, MW-11A, MW-12D,
MW-14, and MW-15) at the facility on September 16, 2002 to determine concentrations of
dissolved-phase hydrocarbons and chlorides in groundwater and to evaluate general groundwater
quality in the area of the facility. Monitor well locations are shown in Figure 1. The following
subsections describe the field activities conducted by Brown and Caldwell during the September

2002 event and present the results of the associated groundwater analyses.

2.1 Groundwater Sampling Activities

Groundwater level measurements were obtained from all monitor wells at the facility on September
16, 2002, prior to purging and sampling the wells listed above. Groundwater levels were measured
to the nearest 0.01 foot with an oil/water interface probe. Current and historic groundwater
elevation data are presented in Table 2. The groundwater elevation data indicate that the
groundwater flow direction is to the east/northeast, with an overall hydraulic gradient of
approximately 0.007 foot/foot. A groundwater elevation map for September 16, 2002 is presented
in Figure 2. The groundwater elevation data presented in Table 2 indicate that groundwater levels

have continued to decline in monitor wells at the facility since late 1995.

In the March 2002 Groundwater Sampling Report for the facility, Brown and Caldwell
recommended installation of a new monitor well, MW-16, to replace monitor well OW-4. Brown
and Caldwell will proceed with this well installation activity upon approval by NMOCD and

acquisition of access privileges from the off-site landowner.

Monitor wells MW-5, MW-10, MW-11A, MW-14 and MW-15 were purged and sampled with
previously unused disposable bailers and clean, previously unused nylon string. A submersible
pump was used to purge monitor well MW-12D until groundwater stabilization occurred, with
stabilization defined as variation of less than 0.1° Celsius, less than 0.1 pH unit, less than 1% specific

conductivity, and less than 15 millivolts (mV) Eh between consecutive measurements of groundwater

PAWP\BJSERV\12832\101r.doc 3
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during the purging process. Three well volumes were purged from monitor wells MW-5, MW-11A,
MW-14 and MW-15. Monitor well MW-10 was purged dry. The wells were sampled in general
order of least impacted to most impacted (based on analytical results from the June 2002 and

preceding sampling events) to further mitigate the potential for cross-contamination of wells.

Field parameter measurements for pH, conductivity, oxidation-reduction (redox) potential,
dissolved oxygen, and temperatures were collected from wells containing an adequate volume of
water during and upon completion of well purging. Ferrous iron and dissolved oxygen were
measured in selected wells upon conclusion of purging activities. Field parameter readings were
recorded on the groundwater sampling forms included in Appendix A. Field readings for the

September 2002 sampling event are summarized in Table 3.

With the exception of monitor well MW-12D, groundwater samples were collected by pouring
recovered water from a bailer. The groundwater sample from monitor well MW-12D was collected
directly from the discharge line of the down-hole pump. Each sample was then transferred to
laboratory-prepared, clean glass and/or plastic containers, sealed with Teflon®-lined lids, labeled,
and placed on ice in an insulated cooler for delivery to Southern Petroleum Laboratory in Houston,

Texas for analysis under standard chain-of-custody control.

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. The submersible pump used to sample monitor well MW-12D was
decontaminated by pumping clean tap water through the pump and tubing in a container at the
surface. Purge water was discharged to an on-site water reclamation system for re-use by BJ

Services.
2.2 Results of Groundwater Analyses

Groundwater samples from monitor wells MW-5, MW-10, MW-11A, MW-14 and MW-15 were
analyzed for Method 325.3 chloride content. Groundwater samples from monitor wells MW-5,

PAWP\BISERV\I2832\101r.doc 4
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MW-10, and MW-11A were also analyzed for gasoline- and diesel-range total petroleum
hydrocarbons (TPH-G and TPH-D) by EPA Method 8015B and for benzene, toluene, ethylbenzene,
and xylenes (BTEX) by EPA Method 8021. Analyses of groundwater from selected wells for
nitrate and sulfate (Method E300) and methane (Method RSK 147) were performed to evaluate the
potential for natural attenuation of hydrocarbons at the facility. The laboratory analytical report and
chain-of-custody documentation for the groundwater samples collected during the September

2002 sampling event are provided in Appendix B.

Current and cumulative analytical results for BTEX, TPH-D, and TPH-G are presented in Table 4.
Figure 3 presents a hydrocarbon distribution map for the September 2002 sampling event. All

BTEX concentrations are less than the applicable New Mexico Water Quality Control Commission

(NMWQCC) standards.

Table 5 presents current and historic results for chloride analyses performed on groundwater
samples collected at the facility. The chloride concentration in monitor wells MW-10 (1030 mg/L),
MW-11A (1550 mg/L) and downgradient monitor well MW-14 (293 mg/L) exceed the NMWQCC
chloride standard of 250 mg/L. The chloride concentration in monitor wells MW-5, MW-12D and
MW-15 remained below 250 mg/L in September 2002.

The current and historic results for nitrate, sulfate, and dissolved methane analyses performed on
groundwater samples from monitor wells MW-5, MW-10, MW-11A, MW-12, and MW-12D to

assist in evaluation of natural attenuation processes at the facility are presented in Table 6.

PAWP\BJSERV\12832\101r.doc 5
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3.0 EVALUATION OF REMEDIAL TECHNOLOGIES

The following subsections present evaluations of the remedial technologies applied at the former
fueling system and former field waste tanks areas of the BJ Services facility at Hobbs, New

Mexico.
3.1 Biosparging System at the Former Fueling System Area

Brown and Caldwell recommended installation of a biosparging system at the former fueling
system area of the facility in the RAP submitted to the NMOCD in May 1994. The NMOCD
approved the RAP on August 11, 1994. The biosparging system was installed in August 1995 and
expanded in April 1997 and February 1998. Operation of the biosparging system resulted in
substantial decreases in hydrocarbon concentrations in applicable former fueling system area
monito; wells. In accordance with the RAP, confirmation soil sampling activities were conducted
at the former fueling system area in July 2001 to verify the effectiveness of the biosparging system
in remediating vadose zone soils in this area. The analytical results for these soil samples, as
discussed in the report for the June 2001 groundwater sampling event, indicated that remediation

goals for soil in this area had been achieved.

After completing the confirmation soil sampling activities, hydrocarbon concentrations in
groundwater remained below target cleanup goals for four successive quarters. In accordance with
the RAP for the facility, a request to decommission the biosparging system was submitted to

NMOCD in the June 2002 Groundwater Sampling and Biosparging System Closure Report.
3.2 Natural Attenuation at the Former Field Waste Tanks Area

Natural attenuation is the primary remediation mechanism for the dissolved-phase hydrocarbon

plume located in the area of the former field waste tanks (see Figure 1).

PAWP\BISERVA12832\101r.doc 6
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Plume behavior is the primary evidence of natural attenuation. 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. 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 been
generally stable or declining subsequent to removal of the field waste tanks. Sporadic increases in
total BTEX concentrations between quarterly sampling events have been observed in monitor wells
in this area since March 1997, however. These increases may be attributed to sporadic loading rates
from the vadose zone in excess of the natural attenuation rate of the area. The following
subsections present primary and secondary evidence of natural attenuation of hydrocarbons in

groundwater at the former field waste tanks area of the facility.

3.2.1 Primary Evidence

The benzene concentration in monitor well MW-10 has decreased from a maximum of 1.3 mg/L in
August 1995 (prior to removal of the field waste tanks) to less than the NMWQCC standard of 0.01
mg/L in the seven applicable groundwater sampling events from December 2000 through
September 2002. Concentrations of toluene, ethylbenzene, and xylenes in monitor well MW-10

have undergone similar decreases over this time period.

Benzene concentrations at the monitor well MW-11/11A location have decreased from a maximum
of 0.970 mg/L in December 1996 (prior to removal of the field waste tanks) to less than the
NMWQCC standard of 0.01 mg/L in the last six groundwater sampling events.

“Use or disclosure of data contained on this sheet is subject to the restriction specified at the beginning of this document.”
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Concentrations of BTEX constituents at the monitor well MW-12/12D location have displayed
decreases similar to those observed at the monitor well MW-11/11A location since September

1998.

3.2.2 Secondary Evidence

The following lines of geochemical evidence can also be used to 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.
{

Groundwater samples were collected primarily using bailers during the September 2002
sampling event due to low water levels in the wells. Dissolved oxygen concentrations in
most wells at the facility were elevated in September 2002 relative to previous sampling
events in which groundwater samples were collected using a downhole pump. Use of
bailers in groundwater sampling causes groundwater samples to be oxygenated,
precluding meaningful comparison of dissolved oxygen data from wells at impacted areas
to corresponding data from wells in non-impacted areas.

Historic evidence submitted to the NMOCD in previous quarterly groundwater
monitoring reports for the facility has indicated that dissolved oxygen concentrations
have typically been depressed in hydrocarbon-impacted monitor wells relative to non-
impacted wells at the facility (see the June 2001 Groundwater Sampling Report for BJ
Services Hobbs, New Mexico Facility, for example).

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 was detected at a concentration of 2.4 mg/L in background monitor well MW-5
during the September 2002 sampling event. Although there was minimal to no hydrocarbon
impact at former field waste tanks area wells MW-10, MW-11A, and MW-12D in
September 2002, the maximum nitrate concentration detected in these wells was 0.3 mg/L.
The decreased nitrate concentrations observed in September 2002 at former field waste
tanks area wells MW-10, MW-11A, and MW-12D relative to the background nitrate
concentration at the facility is likely due to residual effects of hydrocarbons.

PA\Wp\BJSERV\AI2832\101r.doc 8
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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 concentrations measured in former field waste tanks area monitor wells in
September 2002 are inconclusive regarding use of ferric iron as an electron acceptor.

Microbes that utilize sulfate become active when dissolved oxygen, nitrate, and ferric iron
are depleted. Sulfate concentrations should therefore decrease in areas where intrinsic
bioremediation is occurring through use of sulfate as an electron acceptor.

September 2002 sulfate concentrations in former field waste tanks area monitor wells MW-
10, MW-11A, and MW-12D ranged from 172 mg/L to 383 mg/L. The September 2002
sulfate concentration in background monitor well MW-5 is 105 mg/L. The fact that sulfate
concentrations in former source area monitor wells are greater than the sulfate concentration
in the background well suggests that sulfate is not being utilized as an electron acceptor in
the former field waste tanks area.

Methane is a reaction product generated during utilization of carbon dioxide as an electron
acceptor, and its concentration should therefore increase in areas where concentrations of
electron acceptors such as dissolved oxygen, nitrate, and ferric iron have diminished.

Methane was detected in background monitor well MW-5 at a concentration of 0.002 mg/L
during the September 2002 groundwater sampling event. Methane was detected in former
field waste tanks area monitor well MW-10 at a concentration of 0.006 mg/L in September
2002, but was not detected in monitor wells MW-11A and MW-12D. The minimal
differences in methane concentrations in these wells suggest that utilization of carbon
dioxide as an electron acceptor is no longer occurring at the former field waste tanks area of
the facility.

Redox potential is a measure of chemical energy in groundwater. The redox potential of
groundwater from background well MW-5 was measured at 370.9 mV in September 2002.
Respective redox potentials of ~102.0 mV, —62.2 mV, and -114.0 mV were measured in
former field waste tanks area monitor wells MW-10, MW-11A, and MW-12D in September
2002. The negative redox values in the former field waste tanks area monitor wells as
compared to the positive redox value in the background well at the facility provides
additional evidence that natural attenuation of hydrocarbons is occurring 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.

Laboratory method M2320B was used to measure bicarbonate alkalinity in September 2002.
The alkalinity bicarbonate of groundwater from background monitor well MW-5 was 249
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mg/L. A comparable bicarbonate alkalinity of 262 mg/L was measured in the deep monitor
well at the former field waste tanks areca, MW-12D. Elevated bicarbonate alkalinities of
844 mg/L and 364 mg/L were measured the shallower former field waste tanks area monitor
wells MW-10 and MW-11A, respectively. Based on the elevated bicarbonate alkalinity of
groundwater in monitor wells MW-10 and MW-11A, it can be inferred that natural
attenuation of hydrocarbons is occurring in the vicinity of these wells at the former field
waste tanks area.

In conclusion, current nitrate data and historic dissolved oxygen data suggest that dissolved oxygen

and nitrate act as electron acceptors during intrinsic bioremediation processes at former field waste

tanks area of the facility. Current redox and alkalinity data provide further evidence that natural

attenuation of hydrocarbons is occurring in this area.

It is recommended that monitoring for natural attenuation evaluation parameters continue in former
field waste tank area monitor wells MW-10, MW-11A, and MW-12D and the background well,
MW-SE Redox potential, 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 continued in all wells to be sampled during upcoming groundwater

montitoring events.
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4.0 CONCLUSIONS AND RECOMMENDATIONS

1

The following conclusions and recommendations are based on information obtained during the
September 2002 groundwater sampling event conducted at the BJ Services Hobbs, New Mexico

facility.

4.1 Conclusions

o September 2002 benzene concentrations in former field waste tanks area monitor wells
MW-10, MW-11A, and MW-12D are less than the NMWQCC standard of 0.01 mg/L for
benzene. Natural attenuation processes appear to be occurring in the vicinity of the former
field waste tanks removed in March 1997, based on generally decreasing hydrocarbon
concentrations in local monitor wells over time and as substantiated by geochemical data.

. The chloride concentrations recorded in monitor wells MW-10, MW-11A and MW-14
during the September 2002 groundwater sampling event exceed the NMWQCC standard
of 250 mg/L.

4.2 Recommendations

. Continue the quarterly monitoring program for former field waste tank area monitor wells
MW-10, MW-11A, and MW-12D. Continue monitoring for natural attenuation
parameters in these wells and the background monitor well MW-5, including field-testing
for natural attenuation indicator parameters until compliance with NMWQCC standards
is demonstrated.

o Upon NMOCD approval and acquisition of access rights, complete installation and
sampling of an off-site well to define the downgradient extent of chloride impact to
groundwater in the area of the facility.

o Upon NMOCD approval, decommission the biosparging system at the former fuel island
area.
PAWP\BJSERV\1 2832\101r.doc 11
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Table 1
Site Chronology
BJ Services Company, U.S.A.
Hobbs, New Mexico

Date

Activity

February 7, 1991

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

August 6, 1991

The NMOCD 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 NMOCD.

November 15, 1991

The NMOCD approved the Technical Work Plan submitted by RSA.

December 16, 1991

RSA sampled the fresh water well. The analytical results were
submitted to the NMOCD.

February 21, 1992

Western sampled the fresh water well. The analytical results were
submitted to the NMOCD.

July 29 -
August 10, 1992

Brown and Caldwell conducted a soil and groundwater investigation
according to the approved Technical Work Plan. The investigation
included drilling and sampling nine soil borings, sampling six hand-
augured soil borings, installation and sampling of five monitor wells,
and sampling of the fresh water well,

October 12, 1992

Brown and Caldwell submitted a Soil and Groundwater Investigation
Report to the NMOCD.

December 2, 1992

The NMOCD requested the installation and sampling of four
additional monitor wells, including a monitor well on an adjacent

property.

April 13, 1993

Brown and Caldwell conducted a vapor extraction pilot test on the
existing monitor wells.

April 15, 1993

Brown and Caldwell installed off-site monitor well MW-9,

April 22, 1993

Brown and Caldwell sampled off-site monitor weill MW-9.

May 27, 1993 Brown and Caldwell submitted a letter report documenting the
installation and sampling of off-site monitor well MW-9 to the
NMOCD.

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 for the adjacent property owner on which off-site well
MW-9 is located, submitted a request to sample monitor well MW-9.

July 15, 1993

ENSR split a groundwater sample collected from monitor well MW-9
with Brown and Caldwell.

July 30, 1993

USTank Management, Inc. submitted a 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 monitor
wells. Brown and Caldwell sampled each of the existing and newly
installed monitor wells.

January 26, 1994

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

May 6, 1994 A Remedial Action Plan (RAP) was submitted to the NMOCD.
August 11, 1994 The RAP was approved by the NMOCD.
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 the 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) constructed the initial
design of the biosparging system.

September 19, 1995

Operation of the extraction portion of the biosparging system
commenced.

November 13, 1995

Operation of the injection portion of the biosparging system
commenced.

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,
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Table 1 (Continued)
Site Chronology
BJ Services Company, U.S.A.
Hobbs, New Mexico

Date

Activity

May 31, 1996

Brown and Caldwell conducted the May 1996 groundwater sampling
event.

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 tanks 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 was installed.

April 1997

Vapor extraction well VE-4 was 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 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 was 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 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.
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Table 1 (Continued)
Site Chronology
BJ Services Company, U.S.A.
Hobbs, New Mexico

Date

Activity

December 9-10, 1998

Brown and Caldwell conducted the December 1998 groundwater
sampling event.

January 21, 1999

The 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 by the NMOCD.

May 19, 1999

The 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
injection well injection system to Lateral No. 1 and optimized air flow
to injection wells AI-16 and AI-17 to apply increased remedial
pressure to the eastern portion 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, 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 deactivated the biosparging system.

December 7, 2000

Brown and Caldwell conducted the December 2000 groundwater
sampling event.
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Table 1 (Continued)

Site Chronology
BJ Services Company, U.S.A.
Hobbs, New Mexico
Date Activity
January 2001 Brown and Caldwell installed and sampled monitor wells MW-14 and

MW-15.

March 8-9, 2001

Brown and Caldwell conducted the March 2001 groundwater sampling
event.

June 21-22, 2001

Brown and Caldwell conducted the June 2001 groundwater sampling
event.

July 23, 2001

Brown and Caldwell collected soil samples from four soil borings
installed at the former fueling system area of the facility to confirm the
effectiveness of the biosparging system in remediating hydrocarbon
impact to soil, as specified in the NMOCD-approved RAP.

September 10, 2001

Brown and Caldwell conducted the September 2001 groundwater
sampling event.

December 6, 2001

Brown and Caldwell conducted the December 2001 groundwater
sampling event.

February 26, 2002

Brown and Caldwell repaired the crushed well completion on monitor
well MW-10.

February 28, 2002

NMOCD requested an evaluation of chloride content of groundwater
at the facility.

March 11-12, 2002

Brown and Caldwell conducted the March 2002 groundwater sampling
event. Groundwater samples from all water-producing wells at the
facility were analyzed for chloride content.

May 21, 2002

Brown and Caldwell submitted the report for the March 2002
groundwater sampling event, including an evaluation of chloride
content of groundwater at the facility and a recommendation for
installation of a downgradient off-site well (MW-16) to replace off-
site well OW-4, which has gone dry.

June 17-18, 2002

Brown and Caldwell conducted the June 2002 groundwater sampling
event.

September 16, 2002

Brown and Caldwell conducted the September 2002 groundwater
sampling event.

November 11, 2002

Brown and Caldwell submitted the June 2002 Groundwater Sampling
Report and Biosparging System Closure Report.
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l Table 2
Cumulative Groundwater Elevation Data
Hobbs, New Mexico Facility
l BJ Services Company, U.S.A.
Monitor | Top-of-Casing Elevation Date Measured Depth to Groundwater | Free Product Thickness Groundwater Comments
m Well (MSL) (feet) (feet) Elevation (MSL)
MW-1 3,647.53 8/10/1992 5322 0.00 3,594 31 [¢6))
2/9/1993 53.03 0.00 3,594.50
8/18/1993 53.10 0.00 3,594.43
” 1/26/1994 53.31 0.00 3,594.22
5/3/1995 54.64 020 3,593.05 )
7/31/1995 54.14 0.00 3,593.39
11/14/1995 53.69 0.00 3,593.84
2/23/1996 54.32 0.00 3,593.21
5/31/1996 54.14 0.00 3,593.39
8/23/1996 56.17 0.00 3,591.36
12/2/1996 55.27 0.00 3,592.26
- 3/12/1997 55.70 0.27 3,592.05
1 6/12/1997 55.08 0.02 3,592.47
‘ 9/12/1997 55.64 0.51 3,592.31
12/10/1997 55.46 0.00 3,592.07 PSH Sheen
3/24/1998 55.81 0.00 3,591.72 PSH Sheen
6/23/1998 56.38 0.06 3,591.20
m 9/30/1998 56.82 0.00 3,590.71 PSH Sheen
12/9/1998 57.05 0.00 3,590.48
3/10/1999 57.45 0.00 3,590.08
6/10/1999 58.02 0.00 3,589.51
7/2/1999 57.90 0.00 3,589.63
9/14/1999 58.14 0.00 3,589.39
12/9/1999 - - - 3)
3/9/2000 58.99 0.00 3,588.54
06/00 - - -
\ 09/00 - - -
12/7/00 - - -
03/08/01 60.35 0.00 3587.18
6/21/01 60.99 0.00 3,586.54
1 9/10/01 61.17 0.00 3,586.36
12/6/2001 not measured
03/11/02 62.11 0.00 3585.42
6/17/02 62.53 0.00 3,585.00
9/16/2002 62.43 0.00 3,585.10
MW-2 3,644 84 8/10/1992 52.82 0.00 3,592.02 (D
; 2/9/1993 49.60 0.00 3,595.24
8/18/1993 49.71 0.00 3,595.13
1/26/1994 49.97 0.00 3,594.87
| 5/3/1995 - - - @),(5)
“ MW-3 3,645.00 8/10/1992 52.99 0.00 3,592.01 [6))
| 2/9/1993 52.72 0.00 3,592.28
8/18/1993 52.82 0.00 3,592.18
1/26/1994 53.05 0.00 3,591.95
5/3/1995 54.31 0.00 3,590.69
i 7/31/1995 51.24 0.00 3,593.76
: 11/14/1995 51.10 0.00 3,593.90
[ 2/23/1996 51.68 0.00 3,593.32
: 5/31/1996 51.45 0.00 3,593.55
i 8/23/1996 51.55 0.00 3,593.45
12/2/1996 5223 0.00 3,592.77
3/12/1997 52.67 0.00 3,592.33
6/12/1997 52.68 0.00 3,592.32
9/11/1997 52.71 0.00 3,592.29
lI 12/10/1997 52.89 0.00 3,592.11
3/23/1998 53.22 0.00 3,591.78
[ 6/23/1998 53.66 0.00 3,591.34
9/30/1998 54.06 0.00 3,590.94
i ) 12/9/1998 54.36 0.00 3,590.64
1 3/10/1999 54.72 0.00 3,590.28
6/10/1999 55.17 0.00 3,589.83
7/2/1999 55.15 0.00 3,589.85
9/14/1999 55.42 0.00 3,589.58
12/9/1999 55.78 0.00 3,589.22
3/9/2000 56.23 0.00 3,588.77
6/8/2000 56.66 0.00 3,588.34
9/13/2000 56.77 0.00 3,588.23
12/07/00 57.15 0.00 3,587.85
03/08/01 57.69 0.00 3,587.31
6/21/01 58.34 0.00 3,586.66
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Table 2
Cumulative Groundwater Elevation Data
Hobbs, New Mexico Facility
BJ Services Company, U.S.A.

: Monitor | Top-of-Casing Elevation Date Measured Depth to Groundwater | Free Product Thickness Groundwater Comments
ﬂ’ Well (MSL) (feet) (feet) Elevation (MSL)
MW-3 3,645.00 9/10/0T 5854 0.00 3,586.46
12/6/2001 59.04 0.00 3,585.96
03/11/02 59.50 0.00 3,585.50
“ 6/17/02 59.83 - 0.00 3,585.17
9/16/2002 59.80 0.00 3,585.20
MW-4 3,64528 871071992 50.55 0.00 3,594.73 m
2/9/1993 50.26 0.00 3,595.02
8/18/1993 50.38 0.00 3,594.90
0 1/26/1994 50.90 0.30 3,594.63
5/3/1995 51.51 0.45 3,594.14
7/31/1995 51.74 0.26 3,593.75
, 11/14/1995 51.03 0.00 3,594.25
1 2/23/1996 51.65 0.01 3,593.64
‘ 5/31/1996 51.48 0.00 3,593.80
8/23/1996 53.49 0.00 3,591.79
12/2/1996 52.32 0.00 3,592.96
3/12/1997 52.74 0.05 3,592.58
II 6/12/1997 53.08 0.44 3,592.56
‘ 9/12/1997 52.60 0.15 3,592.80
12/10/1997 52.89 0.00 3,592.39 PSH Sheen
3/24/1998 53.20 0.25 3,592.29
6/23/1998 53.82 0.22 3,591.64
9/30/1998 53.96 0.00 3,591.32 200 ml PSH
12/9/1998 54.27 0.00 3,591.01
3/10/1999 54.69 0.04 3,590.62
| 6/10/1999 55.07 0.00 3,590.21
I] 7/2/1999 55.10 0.00 3,590.18
9/14/1999 55.33 0.00 3,589.95
12/9/1999 55.79 0.00 3,589.49
3/10/2000 56.12 0.00 3,589.16
| 6/8/2000 56.67 0.00 3,588.61
? 9/13/2000 56.65 0.00 3,588.63
12/07/00 57.05 0.00 3,588.23
03/08/01 57.72 0.00 3,587.56
6/21/01 58.18 0.00 3,587.10
9/10/01 58.54 0.00 3,586.74
12/6/2001 58.88 0.00 3,586.40
03/11/02 59.41 0.00 3,585.87
6/17/02 59.67 0.00 3,585.61
9/16/2002 59.71 0.00 3,585.57
“ MW-5 3,647.72 8/10/1992 52.38 0.00 3,595.34 [0}
2/9/1993 52.06 0.00 3,595.66
8/18/1993 52.16 0.00 3,595.56
: 1/26/1994 52.50 0.00 3,595.22
! 5/3/1995 53.57 0.00 3,594.15
[ 7/31/1995 53.27 0.00 3,594 .45
11/14/1995 52.83 0.00 3,594.89
2/23/1996 53.57 0.00 3,594.15
5/31/1996 53.16 0.00 3,594.56
ll 8/23/1996 53.41 0.00 3,594.31
12/2/1996 53.98 0.00 3,593.74
3/12/1997 54.44 0.00 3,593.28
6/12/1997 54.48 0.00 3,593.24
[ 9/12/1997 54.29 0.00 3,593.43
{ 12/10/1997 54.66 0.00 3,593.06
3/23/1998 55.05 0.00 3,592.67
6/23/1998 55.44 0.00 3,592.28
9/30/1998 55.65 0.00 3,592.07
12/9/1998 56.00 0.00 3,591.72
! 3/9/1999 56.45 0.00 3,591.27
6/10/1999 56.91 0.00 3,590.81
7/2/1999 56.93 0.00 3,590.79
1 9/14/1999 57.12 0.00 3,590.60
12/9/1999 57.41 0.00 3,590.31
3/9/2000 57.92 0.00 3,589.80
6/8/2000 58.32 0.00 3,589.40
! 9/13/2000 58.36 0.00 3,589.36
‘ 12/07/00 58.71 0.00 3,589.01
03/08/01 59.36 0.00 3,588.36
: 6/21/01 59.94 0.00 3,587.78
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Table 2

Cumulative Groundwater Elevation Data

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

Monitor | Top-of-Casing Elevation Date Measured Depth to Groundwater | Free Product Thickness Groundwater Comments
Well (MSL) (feet) (feet) Elevation (MSL)
MW-3 3,647.72 9/T0/01 59.85 0.00 3,587.87
12/6/2001 60.56 0.00 3,587.16
31102 61.12 0.00 3,586.60
6/17/02 61.43 0.00 3,586.29
9/16/2002 61.52 0.00 3,586.20
MW-6 3,644.74 2/9/1993 50.58 0.00 3,594.16 [€))
8/18/1993 50.78 0.00 3,593.96
1/26/1994 51.00 0.00 3,593.74
5/3/1995 52.63 0.00 3,592.11
7/31/1995 51.90 0.00 3,592.84
11/14/1995 51.19 0.00 3,593.55
2/23/1996 52.10 0.00 3,592.64
5/31/1996 51.76 0.00 3,592.98
8/23/1996 51.63 0.00 3,593.11
12/2/1996 52.85 0.00 3,591.89
3/12/1997 53.55 0.00 3,591.19
6/12/1997 52.08 0.00 3,592.66
9/11/1997 53.72 0.00 3,591.02
12/10/1997 53.27 0.00 3,591.47
3/23/1998 53.56 0.00 3,591.18
6/23/1998 52.88 0.00 3,591.86
9/30/1998 54.89 0.00 3,589.85
12/9/1998 54.57 0.00 3,590.17
3/10/1999 55.10 0.00 3,589.64
7/2/1999 (5),(6)
MW-7 3,644.55 2/9/1993 50.53 0.00 3,594.02 (1)
8/18/1993 50.74 0.00 3,593.81
1/26/1994 51.01 0.00 3,593.54
5/3/1995 5225 0.00 3,592.30
7/31/1995 51.92 0.00 3,592.63
11/14/1995 5148 0.00 3,593.07
2/23/1996 52.15 0.00 3,592.40
$/131/1996 51.78 0.00 3,592.77
8/23/1996 52.02 0.00 3,592.53
12/2/1996 52.52 0.00 3,592.03
3/12/1997 52.99 0.00 3,591.56
6/12/1997 53.08 0.00 3,591.47
9/11/1997 53.00 0.00 3,591.55
12/10/1997 53.28 0.00 3,591.27
3/23/1998 53.59 0.00 3,590.96
6/23/1998 54.20 0.00 3,590.35
9/30/1998 54.54 0.00 3,590.01
12/9/1998 54.74 0.00 3,589.81
3/9/1999 55.15 0.00 3,589.40
6/10/1999 55.66 0.00 3,588.89
7/2/11999 55.73 0.00 3,588.82
9/13/1999 55.94 0.00 3,588.61
12/9/1999 56.38 0.00 3,588.17
3/9/2000 56.74 0.00 3,587.81
6/8/2000 57.17 0.00 3,587.38
9/13/2000 57.40 0.00 3,587.15
12/07/00 $7.77 0.00 3,586.78
03/08/01 58.29 0.00 3,586.26
6/21/01 5891 0.00 3,585.64
9/10/01 59.25 0.00 3,585.30
12/6/2001 59.75 0.00 3,584.80
03/11/02 60.03 0.00 3,584.52
6/17/02 60.39 0.00 3,584.16
9/16/2002 60.39 0.00 3,584.16
MW-§ 3,644.87 2/9/1993 50.48 0.00 3,594.39 (1)
8/18/1993 50.67 0.00 3,594.20
1/26/1994 50.96 0.00 3,593.91
5/3/1995 52.15 0.00 3,592.72
7/31/1995 51.77 0.00 3,593.10
11/14/1995 51.37 0.00 3,593.50
2/23/1996 52.17 0.00 3,592.70
5/31/1996 51.55 0.00 3,593.32
8/23/1996 51.92 0.00 3,592.95
12/2/1996 52.43 0.00 3,592.44
3/12/1997 52.93 0.00 3,591.94
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Table 2
Cumulative Groundwater Elevation Data
Hobbs, New Mexico Facility
BJ Services Company, U.S.A.

. Monitor | Top-of-Casing Elevation Depth to Groundwater | Free Product Thickness Groundwater
Well (MSL) Date Measured (feet) (feet) Elevation (MSL) Comments
MW-8 3,644.87 6/12/1997 53.96 0.00 3,590.91
9/11/1997 52.73 0.00 3,592.14
[ 12/10/1997 53.15 0.00 3,591.72
| 3/23/1998 53.51 0.00 3,591.36
4 6/23/1998 54.01 0.00 3,590.86
9/30/1998 54.35 0.00 3,590.52
12/9/1998 54.60 0.00 3,590.27
; 3/9/1999 55.00 0.00 3,589.87
i 6/10/1999 55.56 0.00 3,589.31
71271999 55.57 0.00 3,589.30
9/13/1999 55.72 0.00 3,589.15
3 12/9/1999 - - - (3)
3/9/2000 56.52 0.00 3,588.35
i | 06/00 - - -
09/00 - - -
12/00 - - -
03/08/01 58.11 0.00 3,586.76
6/21/01 58.72 0.00 3,586.15
9/10/01 58.94 0.00 3,585.93
12/6/2001 not measured
03/11/02 59.94 0.00 3,584.93
“ 6/17/02 60.22 0.00 3,584.65
9/16/2002 60.24 0.00 3,584.63
MW-9 3,644.78 4/22/1993 49.73 0.00 3,595.05 m
‘ 7/15/1993 49.65 0.00 3,595.13
f 8/18/1993 49.85 0.00 3,594.93
‘ 1/26/1994 50.02 0.00 3,594.76
5/3/1995 51.35 0.00 3,593.43
7/31/1995 50.97 0.00 3,593.81
11/14/1995 50.43 0.00 3,594.35
1 2/23/1996 51.12 0.00 3,593.66
’ 5/31/1996 50.89 0.00 3,593.89
8/23/1996 50.98 0.00 3,593.80
12/2/1996 51.58 0.00 3,593.20
] 3/12/1997 52.21 0.05 3,592.61
6/12/1997 52.10 0.00 3,592.68 PSH Sheen
‘ 9/12/1997 51.95 0.00 3,592.83 PSH Sheen
12/10/1997 52.37 0.00 3,592.41 PSH Sheen
3/23/1998 52.68 0.00 3,592.10 PSH Sheen
6/23/1998 53.08 0.00 3,591.70 PSH Sheen
9/30/1998 53.39 0.01 3,591.40 PSH Sheen
12/9/1998 53.68 0.00 3,591.10
3/10/1999 54.15 0.00 3,590.63
6/10/1999 54.68 0.00 3,590.10
7/2/1999 54.71 0.00 3,590.07
9/13/1999 54.71 0.00 3,590.07
12/9/1999 - - - (€©)]
3/9/2000 55.69 0.00 3,589.09
. 06/00 - - -
II 09/00 - - -
12/00 - - -
03/08/01 57.03 0.00 3,587.75
_ 6/21/01 57.91 0.00 3,586.87
1 9/10/01 57.95 0.00 3,586.83
[ 12/6/2001 not measured
03/11/02 58.96 0.00 3,585.82
6/17/02 59.14 0.00 3,585.64
“ 9/16/2002 not measured
MW-10 3,644.47 8/18/1993 51.54 0.00 3,592.93 )
1/26/1994 51.90 0.00 3,592.57
" 5/3/1995 52.97 0.00 3,591.50
7/31/1995 52.87 0.00 3,591.60
11/14/1995 52.51 0.00 3,591.96
2/23/1996 53.05 0.00 3,591.42
5/31/1996 52.79 0.00 3,591.68
“ 8/23/1996 53.03 0.00 3,591.44
12/2/1996 53.41 0.00 3,591.06
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Table 2
Cumulative Groundwater Elevation Data
ll Hobbs, New Mexico Facility
BJ Services Company, U.S.A.
‘] Monitor | Top-of-Casing Elevation Date Measured Depth to Groundwater Free Product Thickness Groundwater Comments
Well (MSL) (feet) (feet) Elevation (MSL)
MW-10 3,644.47 3/12/1997 54.21 0.00 3,590.26
6/12/1997 53.99 0.00 3,590.48
“ 9/12/1997 53.94 0.00 3,590.53
12/10/1997 54.12 0.00 3,590.35
3/23/1998 5451 0.00 3,589.96
6/23/1998 55.12 0.00 3,589.35
“ 9/30/1998 55.61 0.00 3,588.86
12/9/1998 55.80 0.00 3,588.67
3/9/1999 56.09 0.00 3,588.38
" 6/10/1999 56.60 0.00 3,587.87
7/2/1999 56.64 0.00 3,587.83
9/14/1999 56.91 0.00 3,587.56
12/9/1999 57.37 0.00 3,587.10
3/10/2000 57.71 0.00 3,586.76
ll 6/8/2000 58.08 0.00 3,586.39
9/13/2000 58.44 0.00 3,586.03
12/07/00 58.89 0.00 3,585.66
03/09/01 59.31 0.00 3,585.24
“ 6/21/01 59.89 0.00 3,584.66
9/10/01 61.34 0.00 3,583.21
12/6/2001 60.65 0.00 3,583.90
03/11/02 60.69 0.00 3,583.86
II 6/17/02 60.98 0.00 3,583.57
9/16/2002 61.00 0.00 3,583.55
MW-11 3,643.78 8/18/1993 51.92 0.00 3,592.63 hH
7 1/26/1994 52.32 0.00 3,591.46
5/3/1995 53.38 0.00 3,590.40
7/31/1995 53.35 0.00 3,590.43
11/14/1995 52.96 0.00 3,590.82
2/23/1996 53.50 0.00 3,590.28
ll 5/31/1996 53.25 0.00 3,590.53
8/23/1996 53.49 0.00 3,590.29
12/2/1996 53.79 0.00 3,589.99
3/12/1997 53.81 0.00 3,589.97
“ 6/12/1997 53.96 0.00 3,589.82
9/12/1997 52.93 0.00 3,590.85
12/10/1997 (5),(6)
MW-11A 3,644.24 3/23/1998 54.79 0.00 3,589.45 6]
ll 6/23/1998 55.43 0.00 3,588.81
: 9/30/1998 55.96 0.00 3,588.28
12/9/1998 56.13 0.00 3,588.11
3/10/1999 56.43 0.00 3,587.81
Il 6/10/1999 56.94 0.00 3,587.30
7/2/1999 57.01 0.00 3,587.23
9/14/1999 57.36 0.00 3,586.88
12/9/1999 57.72 0.00 3,586.52
“ 3/9/2000 58.01 0.00 3,586.23
6/8/2000 58.40 0.00 3,585.84
9/13/2000 58.84 0.00 3,585.40
12/07/00 59.29 0.00 3,584.95
II 03/08/01 59.72 0.00 3,584.52
6/21/01 60.28 0.00 3,583.96
9/10/01 60.69 0.00 3,583.55
i 12/6/2001 60.88 0.00 3,583.36
03/11/02 61.42 0.00 3,582.82
6/17/02 61.55 0.00 3,582.69
9/16/2002 61.59 0.00 3,582.65
MW-12 3,644.29 3/23/1998 54.72 0.00 3,589.57 @)
“ 6/23/1998 55.48 0.00 3,588.81
! 9/30/1998 56.02 0.00 3,588.27
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Table 2
Cumulative Groundwater Elevation Data
Hobbs, New Mexico Facility
BJ Services Company, U.S.A.
. Monitor | Top-of-Casing Elevation Depth to Groundwater | Free Product Thickness Groundwater
“ Well (MSgL) Date Measured (feet) (feet) Elevation (MSL) Comments
MW-12 3,644.29 12/9/1998 56.17 0.00 3,588.12
3/10/1999 56.45 0.00 3,587.84
6/10/1999 56.97 0.00 3,587.32
‘ 7/2/1999 56.99 0.00 3,587.30
9/14/1999 57.41 0.00 3,586.88
_ 12/9/1999 57.76 0.00 3,586.53
3/10/2000 58.08 0.00 3,586.21
‘ 6/8/2000 58.42 0.00 3,585.87
9/13/2000 58.85 0.00 3,585.44
12/07/00 59.31 0.00 3,584.98
ﬂ 03/08/01 59.76 0.00 3,584.53
6/21/01 60.29 0.00 3,584.00
9/10/01 60.79 0.00 3,583.50
12/6/2001 well dry during this and subsequent monitoring events
“ MW-12D 3,644.38 7/2/1999 57.13 0.00 3,587.25 (8)
9/14/1999 57.74 0.00 3,586.64
12/9/1999 57.86 0.00 3,586.52
3/9/2000 58.24 0.00 3,586.14
“ 6/8/2000 58.56 0.00 3,585.82
09/00 - - -
12/00 - - -
\ 03/08/01 - - -
“ : 6/21/01 - - -
9/10/01 - - -
12/6/2001 61.30 0.00 3,583.08
03/11/02 61.61 0.00 3,582.77
“ 6/17/02 61.71 0.00 3,582.67
9/16/2002 61.75 0.00 3,582.63
MW-13 3,645.52 7/2/1999 56.60 0.00 3,588.92 9)
9/14/1999 56.92 0.00 3,588.60
“ 12/9/1999 57.28 0.00 3,588.24
3/10/2000 57.68 0.00 3,587.84
6/8/2000 58.04 0.00 3,587.48
% 9/13/2000 58.29 0.00 3,587.23
12/07/00 58.68 0.00 3,586.84
‘ 03/08/01 59.19 0.00 3,586.33
6/21/01 59.80 0.00 3,585.72
9/10/01 60.03 0.00 3,585.49
“ 12/6/2001 60.59 0.00 3,584.93
03/11/02 60.94 0.00 3,584.58
6/17/02 61.28 0.00 3,584.24
9/16/2002 61.23 0.00 3,584.29
F MW-14 3,642.45 03/08/01 61.07 0.00 3,581.38
’ 6/21/01 61.71 0.00 3,580.74
9/10/01 62.31 0.00 3,580.14
; 12/6/2001 62.80 0.00 3,579.65
03/11/02 62.70 0.00 3,579.75
6/17/02 62.65 0.00 3,579.80
9/16/2002 62.55 0.00 3,579.90
‘ MW-15 3,643.24 03/08/01 59.79 0.00 3,583.45
6/21/01 60.49 0.00 3,582.75
9/10/01 61.02 0.00 3,582.22
12/6/2001 61.47 0.00 3,581.77
T 03/11/02 61.65 0.00 3,581.59
6/17/02 61.68 0.00 3,581.56
9/16/2002 61.47 0.00 3,581.77
Oow-4 3,644.06 7/211999 58.18 0.00 3,585.88 (8)
[ 9/14/1999 58.63 0.00 3,585.43
12/9/1999 58.92 0.00 3,585.14
3/9/2000 59.19 0.00 3,584.87
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Table 2
Cumulative Groundwater Elevation Data
Hobbs, New Mexico Facility
BJ Services Company, U.S.A.

Monitor | Top-of-Casing Elevation Date Measured Depth to Groundwater | Free Product Thickness Groundwater Comments
Well (MSL) (feet) (feet) Elevation (MSL)
ow-4 3,644.06 6/8/2000 59.56 0.00 3,584.50
9/13/2000 60.16 0.00 3,583.90
12/07/00 61.15 0.00 3,582.91
03/08/01 61.43 0.00 3,582.63 10)
6/21/01 61.48 0.00 3,582.58
9/10/01 61.53 0.00 3,582.53
12/6/2001 well dry during this and subsequent monitoring events

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 Leve! (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.

O weli 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 QW-4 estimated relative to TOC elevation for MW-12.
®_TOC elevation for MW-13 estimated relative to TOC elevation for MW-7.

(. Well dry (neasured depth to water is below base of screen), true groundwater elevation is less than listed groundwater elevation.
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Table 3
September 16, 2002 Field Screening Results for Groundwater Samples
Hobbs, New Mexico Facility
BJ Services Company, U.S.A.

Monitor | C'M Conductivity | Redox | Dissolved | Dissolved | po 01 Alkalinity
Well Gallons pH Temperature (°C) {umhos/cm) {(mV) Oxygen Ox_yge" (Hach Iron (mg/L) {mg/L)
Removed (meter) (mg/L)|  kit) (mg/L)
MW-5 1.5 8.35 19.29 1058 370.9 5.73 9.0 0.0 249
MW-10 0.5 8.17 21.09 2148 -102.0 3.70 NM NM 844
n MW-11A 1.5 8.34 20.62 5569 -62.2 3.26 8.25 0.0 364
MW-12D 1.25 8.93 19.32 1089 -114.0 0.23 0.0 7.25 262
MW-14 3.5 8.78 19.31 1879 1411 6.23 NM NM NM
“ MW-15 3.0 8.78 18.97 1462 124.2 6.35 NM NM NM

4 Monitor wells MW-1, MW-8, and MW-9 not sampled.

" 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}-]‘I not operative after September 1997; P&A'd 7/1/99.
Monitor wells MW-12 and OW-4 were dry.

NM=Not Measured

Alkalinity reported as bicarbonate.

Lab measurement reported for alkalinity.
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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 I Toluene I Ethylbenzene l Xylenes TPH-D [ TPH-G

Well Date Type micrograms per liter, ug/L milligrams per liter, mg/L
MW-1 8/10/92 Regular 5550.0 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 5.7

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 2200.0 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

12/2/96 Regular 5600.0 9600.0 2100.0 9600.0 100 64

31297 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

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 42 38

6/23/98 Regular 53.0 680.0 580.0 1400.0 1.4 9.2

9/30/1998 Regular 32 90.0 280.0 970.0 2.5 36

12/10/1998 Regular <10 1.5 17,0 110.0 1.4 0.31
3/10/1999 Regular <1.0 <10 82 110.0 0.62 0.85
3/10/1999 Duplicate <10 <10 7.9 110.0 0.66 0.84

6/10/1999 Regular <1.0 1.1 <1.0 28.0 0.53 0.55
6/10/1999 Duplicate <1.0 1.8 <10 41.0 0.69 0.76
9/14/1999 Regular <10 <10 <10 <2.0 <0.20 <0.10

12/9/1999 - NS NS NS NS NS NS

3/9/2000 Regular <1 < <1 9.1 14 1.3

6/8/2000 - - NS NS NS NS NS NS

9/13/2000 - NS NS NS NS NS NS

12/7/2000 - NS NS NS NS NS NS
3/8/2001 Regular 2.0 <1 <1 <1 0.49 0.58

6/21/2001 - NS NS NS NS NS NS

9/10/2001 - NS NS NS NS NS NS

12/6/2001 - N§ NS NS NS NS NS
3/12/2002 Regular <1 <l < <1 <0.2 <0.1

6/18/2002 - NS NS NS’ NS NS NS

9/16/2002 - NS NS NS NS NS NS

Mw-2T 8/10/92 Regular 149 <4 <4 <4 NA NA
2/9/93 Regular <2 <2 <2 <6 NA NA

8/19/93 Regular 100.0 12.0 3.0 13.0 NA NA

1/27/94 Regular <1 1.2 2.0 2.5 NA NA

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 3120.0 NA NA

5/4/95 Regular 770.0 3300.0 470.0 1800.0 NA NA

8/1/95 Regular 490.0 2900.0 890.0 1600.0 NA 14

11/15/95 Regular 2500 1000.0 180.0 4400 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 330.0 2200.0 590.0 1500.0 NA 12

12/2/96 Regular 220.0 1800.0 670.0 1000.0 0.89 7.4

3/12/97 Regular 370.0 2000.0 960.0 1400.0 1.8 11

MW-3 6/12/97 Regular 860.0 4800.0 1700.0 2600.0 1.9 20
9/11/97 Regular 770.0 3000.0 1600.0 1900.0 16 16

12/10/97 Regular 240.0 740.0 500.0 450.0 0.59 53

3/24/98 Regular 140.0 630.0 360.0 310.0 0.56 39

6/23/98 Regular 100.0 720.0 350.0 490.0 0.40 4.9

9/30/1998 Regular 42.0 470.0 450.0 530.0 1.0 38
12/10/1998 Regular 13.0 2200 160.0 290.0 1.3 0.43
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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 J Toluene l Ethylbenzene l Xylenes TPH-D 1 TPH-G
Well Date Type micrograms per liter, ug/L milligrams per liter, mg/L
3/10/1999 Regular 32 7.4 420 32,0 0.2 0.44
6/10/1999 Regular 1.7 3.1 <1.0 36.0 <0.20 0.18
9/14/1999 Regular <1.0 <1.0 <1.0 <20 <0.20 <0.10
12/9/1999 Regular <l <1 <1 <1 <02 <0.1
3/9/2000 Regular <1 <1 <l <1 0.32 <0.1
6/8/2000 Regular <1 <1 <l <1 <0.22 <0.1
9/13/2000 Regular <l <1 <l <1 <02 <0.1
ll 12/7/2000 Regular <l <1l <l <1 <0.25 <01
3/8/2001 Regular <1 <1 <1 <1 0.42 <0.1
6/21/2001 Regular <1 <1 <1 <1 <0.22 <0.1
9/10/2001 Regular <1 <1 <1 <1 <0.2 <0.1
ﬂ 12/6/2001 Regular <1 <1 <1 <1 <0.2 <0.1
3/12/2002 Regular <1 <1 <1 <1 <0.2 <0.1
6/18/2002 Regular <l <1 <1 <l <0.2 <0.1
9/16/2002 - NS NS NS NS NS NS
MW-4 8/10/92 Regular 25940 10360.0 21600 67400 NA NA
2/9/93 Regular 5200.0 15000.0 2200.0 10000.0 NA NA
8/19/93 Regular 3000.0 12000.0 <2000 7000.0 NA NA
1127194 Repular NSP NSp NSP NSP NA NSp
1 ! 5/3/95 Regular NSP NSP NSP NSP NA NSP
l‘ ‘ 8/1/95 Regular 5700.0 17000.0 3500.0 13000.0 NA 120
11/15/95 Regular 490.0 1600.0 310.0 1100.0 NA 52
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
12/2/96 Regular 190.0 2000.0 1800.0 7200.0 56 43
3/12/97 Regular 220.0 1500.0 1500.0 4400.0 27 27
6/12/97 Regular 47.0 270.0 360.0 950.0 25 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 5.6
: 6/23/98 Regular 160.0 890.0 590.0 1600.0 0.69 10
9/30/1998 Regular 80.0 180.0 370.0 840.0 2.0 39
12/10/1998 Regular 28.0 70.0 210.0 960.0 9.3 4.3
12/10/1998 Duplicate 26.0 62.0 180.0 830.0 39 43
3/10/1999 Regular 8.0 20.0 250.0 1400.0 13.0 13
“ 6/10/1999 Regular <1.0 <1.0 12.0 12.0 0.44 0.63
9/14/1999 Regular <1.0 <10 33 13.1 035 0.17
12/9/1999 Regular <1 2.5 23 20.1 2 0.53
3/10/2000 Regular <1 <1 <l 3.6 2.6 0.15
“ 6/8/2000 Regular <1 <1 <1 <1 0.44 0.23
9/13/2000 Regular <1 <1 < <l 0.61 <0.1
12/7/2000 Regular <1 <1 1.3 <1 0.53 0.16
] 3/8/2001 Regular <t <1 <1 <1 0.43 .16
[ 6/21/2001 Regular <1 <1 <1 <1 <0.25 <0.1
) MW 971072001 |  Regular < <1 < <1 <02 <01
12/6/2001 Regular <1} <1 <i <1 0.6 <}
3/12/2002 Regular <t <1 < <1 <0.2 <0.1
T 6/18/2002 Regular <1 <l <l < <0.2 <0.1
! 9/16/2002 - NS NS NS NS NS NS
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 8.7 299 4.0 113 NA NA
5/3/95 Regular 37 5.3 0.9 4.6 NA NA
8/1/95 Regular <03 <03 <03 <0.6 NA NA
11/15/95 Regular <03 1.2 <0.3 1.5 NA NA
'l 2/23/96 Regular <03 <03 <03 <0.6 NA NA
5/31/96 Regular 31.0 86.0 10.0 20.0 NA NA
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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 B LT 1 I Ethylb l Xylenes TPH-D ] TPH-G
Well Date Type micrograms per liter, ug/L milligrams per liter, mg/L
8/23/96 Regular <03 <03 <03 <0.6 NA <0.1
12/2/96 Regular <1 <1 <1 <1 <0.1 <0.1
3/12/97 Regular <1 <] <1 <1 <0.1 <0.1
6/12/97 Regular <1 <1 <1 <l <0.1 <0.1
9/12/97 Regular <l <1 <1 <l <0.1 <0.1
12/10/97 Regular <5 <5 <5 <5 <02 <0.1
3/23/98 Regular <l <1 <l <1 <0.2 <0.1
6/23/98 Regular <1 <1 < <l <02 <0.1
9/30/1998 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <01
12/10/1998 Regular <10 <1.0 <1.0 <1.0 <0.20 <0.1
3/9/1999 Regular <1.0 <1.0 <10 <1.0 <020 <01
6/10/1999 Regular <l1.0 <1.0 <1.0 <1.0 <020 <0.1
9/14/1999 Regular <1.0 <1.0 <1.0 <2.0 <0.20 <0.10
12/9/1999 Regular <1 <1 <1 <1 <0.2 <0.1
3/9/2000 Regular <1 <1 <1 <} 0.55 <0.1
6/8/2000 Regular <l <1 < <1 <0.2 <0.1
9/13/2000 Regular <1l <1 <\ <1 <02 <0.1
12/7/2000 Regular <1 <1 <1 <1 <0.25 <0.1
3/8/2001 Regular <] <} <\ <1 0.56 <0.1
6/21/2001 Regular <1 <1 <1 <1 0.26 <01
9/10/2001 Regular < <1 <] <} <02 <0.1
12/6/2001 Regular <l <l <1 <l 0.49 <0.1
3/12/2002 Regular <1 <1 <1 <1 <0.24 <0.1
6/18/2002 Regular <l <1 <1 <1 <0.2 <0.1
5/16/2002 Regular <0.074 <Q.11 <0.068 <0.082 0.3 <0.05
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
1/27/94 Regular 7960.0 202000 3830.0 61500 NA NA
5/4/95 Regular 11000.0 17000.0 2900.0 6000.0 NA NA
8/1/95 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 §100.0 10000.0 2300.0 4000.0 NA 58
5/31/96 Regular 83.0 150.0 15.0 51.0 NA 0.57
5/31/96 Duplicate 87.0 160.0 13.0 470 NA 0.52
8/23/96 Regular 31.0 28.0 9.4 79 NA 0.46
12/2/96 Regular <] <1 <1 1.7 5.6 <0.1
3/12/97 Regular 12.0 <5 6.8 18.0 12 <05
6/12/97 Regular 1900.0 1400.0 410.0 310.0 7.8 7.4
9/11/97 Regular 11.0 1.3 34 <1 1 <0.1
MW-6 12/10/97 Regular 3.0 42 1.2 39 1.7 0.14
3/23/98 Regular 36 <l 4.0 <t <0.2 <01
6/23/98 Regular 170.0 4.1 15.0 72 1.2 0.51
9/30/1998 Regular 1000.0 420.0 140.0 270.0 4.0 33
12/10/1998 Regular 7.6 6.6 1.7 5.8 2.0 <0.1
3/10/1999 Regular 2500.0 930.0 590.0 1400.0 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 3.0 <2 <2 NA NA
1/27/94 Regular 1.1 <1 < <l NA NA
5/3/95 Regular 52.0 34 0.7 2.8 NA NA
8/1/95 Regular 22.0 22 0.9 2.8 NA <0.1
11/15/95 Regular 84 08 <0.3 09 NA <0.1
2/23/96 Regutar <03 <03 <03 <0.6 NA <0.1
2/23/96 Duplicate <03 <03 <03 <0.6 NA <0.1
5/31/96 Regular 29.0 83.0 10.0 21.0 NA 0.25
8/23/96 Regular <03 <0.3 <03 <0.6 NA <0.1
12/2/96 Regular <1 <l <1 <l <0.1 <0.1
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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 BenzenLl Toluene l Ethylbenzene I Xylenes TPH-D T TPH-G
Well Date Type micrograms per liter, ug/L milligrams per liter, mg/L
3/12/97 Regular <l <1 <1 <1 <0.1 <0.1
6/12/97 Regular <1 <1 <1 <1 <0.1 <0.1
9/11/97 Regular <l <1 <1 <1 <0.] <0.1
12/10/97 Regular <1 <1 <1 <l <0.2 <{.1
3/23/98 Regular <1 <1 <1 <1 <02 <0.1
6/23/98 Regular <1 <1 <] <1 <0.2 <0.1
9/30/1998 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.1
12/10/1998 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.1
3/9/1999 Regular <1.0 <1.0 <1.0 <1.0 4.7 <0.1
6/10/1999 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.4
9/13/1999 Regular <1.0 <10 <10 <20 <0.20 <0.10
12/9/1999 Regular <5 <5 <5 <5 1.8 <05
3/9/2000 Regular <1 <1 <1 <1 0.66 <01
6/8/2000 Regular <1 <1 <1 <1 <0.21 <0.1
9/13/2000 Regular <l <1 <1 <1 <02 <0.1
12/7/2000 Regular <1 <1 <l <l <0.29 <0.1
3/8/2001 Regular <1 <1 <1 <1 12 <0.1
6/21/2001 Regular 31 <1 <1 <1 <0.22 <0.1
! 9/10/2001 Regular <1 <1 <1} <1 <0.33 <0.1
" 12/6/2001 Regular <1 <1 <1 <1 13 <0.1
3/12/2002 Regular <1 <1 < <1 NA <0.1
6/18/2002 Regular <l <1 <l <1 <0.2 <0.1
9/16/2002 - NS NS NS NS NS NS
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 <1 NA NA
5/3/95 Regular 3.0 4.9 0.8 37 NA NA
8/1/95 Regular 3.1 1.2 0.5 1.6 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 <0.3 <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 <0.3 <0.3 <0.6 NA <0.1
MW-8 12/2/96 Regular <1 <1 <1 <1 <0.1 <0.1
3/12/97 Regular <l <1 <1 1.8 <0.1 <0.1
6/12/97 Regular <1 <1 <1 <1 <0.1 <0.1
9/11/97 Regular <1 <1 <1 <1 0.1 <.l
12/10/97 Regular <l <1 <1 <] 0.3 <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
9/30/1998 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.1
12/10/1998 Regular <10 <10 <10 <10 <0.20 <0.1
3/9/1999 Regular <1.0 <1.0 <1.0 <10 <0.20 <0.1
6/10/1999 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.1
9/13/1999 Regular <10 <1.0 <1.0 <20 <0.20 <0.10
12/9/1999 - NS NS NS NS NS NS
3/9/2000 Regular <1 <1 <1 <1 0.55 <0.1
6/8/2000 - NS NS NS NS NS NS
9/13/2000 - NS NS NS NS NS NS
12/7/2000 - NS NS NS NS NS NS
3/8/2001 Regular <1 <1 <1 <1 1.6 <0.1
6/21/2001 - NS NS NS NS NS NS
9/10/200} - NS NS NS N§ NS NS
12/6/2001 - NS NS NS NS NS NS
3/12/2002 Regular <l <1 <1 < 038 <0.]
6/18/2002 - NS NS NS NS NS NS
9/16/2002 - NS NS NS NS NS NS
MW-9 4/22/93 Regular 570.0 3800 <50 870.0 NA NA
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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 I Toluene l Ethylbenzene ] Xylenes TPH-D l TPH-G
Well Date Type micrograms per liter, ug/L milligrams per liter, mg/L
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 51.1 293.0 NA NA
5/3/95 Regular 380.0 110.0 19.0 120.0 NA NA
8/1/95 Regular 660.0 4100 91.0 310.0 NA 6.2
11/15/95 Regular 240.0 24.0 11.0 140.0 NA 1.5
11/15/95 Duplicate 170.0 18.0 10.0 120.0 NA 1.9
2/23/96 Regular 170.0 18.0 23 160.0 NA 43
5/31/96 Regular 120.0 16.0 3.0 200.0 NA NA
8/23/96 Regular 82.0 13.0 6.0 270.0 NA 4
8/23/96 Duplicate 76.0 14.0 4.8 250.0 NA 4.4
12/2/96 Regular 61.0 <25 <125 2100 2.6 2.8
12/2/96 Duplicate 86.0 13.0 24 270.0 3.7 29
3/12/97 Regular 30.0 48.0 420.0 880.0 8.2 19
6/12/97 Regular 4.7 21 11.0 97.0 2.6 22
6/12/97 Duplicate <5 <5 6.6 69.0 5.2 1.9
9/12/97 Regular 2.1 23 2.1 120.0 1.2 1.9
12/10/97 Regular 4.9 9.0 6.8 62.0 0.86 0.92
3/24/98 Regular <1 <1 <1 26.0 0.9 1
6/23/98 Regular 24 22.0 10.0 36.0 <0.2 0.25
9/30/1998 Regular 1.1 55 21.0 59.0 0.27 0.27
12/10/1998 Regular <1.0 1.9 17.0 79.0 5.1 0.25
3/10/1999 Regular <1.0 <10 5.7 68.0 <0.2 0.22
6/10/1999 Regular <10 1.8 1.8 71.0 <0.20 0.43
9/13/1999 Regular <10 <1.0 <1.0 <2.0 <0.20 <0.10
12/9/1999 - NS NS NS NS NS NS
3/9/2000 Regular <1 <1 <1 64.0 0.66 1.3
MWwW-9 6/8/2000 - NS NS NS NS NS NS
9/13/2000 - NS NS NS NS NS NS
12/7/2000 - NS NS NS NS NS NS
3/8/2001 Regular <1 <1 <1 <1 1.4 <01
6/21/2001 - NS NS NS NS NS NS
9/10/2001 - NS NS NS NS NS NS
12/6/2001 - NS NS NS NS NS NS
3/12/2002 Regular ) <1 <l <] 0.37 <0.1
6/18/2002 - NS NS NS NS NS NS
9/16/2002 - NS NS NS NS NS NS
MW-10 8/19/93 Regular 190.0 460.0 <200 240.0 NA NA
1/27/94 Regular 13.4 4.0 5.5 336 NA NA
5/4/95 Regular 980.0 15.0 1.0 84.0 NA NA
8/1/95 Regular 1300.0 320 32.0 100.0 NA 36
11/15/95 Regular 1000.0 24.0 15.0 36.0 NA 1.7
2/23/96 Regular 810.0 23.0 27.0 44.0 NA 2.4
5/31/96 Regular 700.0 24.0 34.0 28.0 NA 2
8/23/96 Regular 290.0 34 6.4 13.0 NA 1.4
12/2/96 Regular 280.0 1.3 17.0 8.0 0.94 0.97
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 24 26.0 238 0.79 0.33
12/10/97 Regular 41.0 9.8 12.0 7.7 11 0.28
12/10/97 Duplicate 36.0 85 10.0 6.7 1.2 0.24
3/23/98 Regular 36.0 <$ 5.9 <$ 1.6 <05
3/23/98 Duplicate 36.0 <1 5.3 1.3 1.7 0.18
6/23/98 Regular 37.0 <5 <5 <5 2.1 <0.5
9/30/1998 Regular 84.0 3.2 30.0 22 1.4 0.36
12/10/1998 Regular 29.0 10 7.0 1.0 0.86 0.18
3/9/1999 Regular 28.0 <5.0 5.8 <5.0 0.92 <0.5
p:\wp\\bjsenv\12832\106ta\TABLE 4 Page 5of 7




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

l Monitor Sample Sample B I Tol l Ethylb ] Xylenes TPH-D l TPH-G
‘ Well Date Type micrograms per liter, ug/L milligrams per liter, mg/L
6/10/1999 Regular 17.0 <l1.0 <l.0 <1.0 0.30 0.16
9/14/1999 Regular 10.0 <1.0 <10 <20 <0.20 <0.10
12/9/1999 Regular 23.0 <1 <1 12 0.44 0.16
: 3/10/2000 Regular 300.0 43 6.6 43.2 1.2 0.85
6/8/2000 Regular 78.0 1.7 12 9.0 0.67 0.74
; 9/13/2000 Regular 23.0 1.5 i1 29 1.6 0.41
‘w 12/7/2000 Regular 7.2 <1 <1 < 1.5 0.15
3/8/2001 Regular 3.4 1.1 <1 <1 34 0.2
6/22/2001 Regular <1 <1 <] <1 1.2 <0.1
. o 3;(/)1/ 2}0"1"" Regular 2 < <] <1 23 <0.1
12/6/2001 Regular No Valid Data
3/12/2002 Regular <l <1 <1 <1 32 <0.1
6/18/2002 Regular <l <l <l <} 1.2 <0.1
i 9/16/2002 Regular <0.074 <0.11 0.1 <0.082 3] <0.05
MW-11" 8/19/93 Regular <2 <2 <2 <2 NA NA
1/27/94 Regular <l <1 <1 <1 NA NA
5/4/95 Regular <03 <03 <03 <06 NA NA
] | 8/1/95 Regular 44.0 29.0 5.5 13.0 NA 0.2
11/15/95 Regular 190.0 2.8 6.2 11.0 NA 0.4
2/23/96 Regular 49.0 12 0.5 4.0 NA 0.25
5/31/96 Regular 300.0 83.0 12.0 28.0 NA 0.8
8/23/96 Regular 100.0 12 0.3 4.7 NA 0.26
“ 12/2/96 Regular 970.0 <$s 6.0 8.1 2 1.3
3/12/97 Regular 130.0 <5 13.0 5.8 0.42 <05
3/12/97 Duplicate 100.0 <5 10.0 5.1 0.43 <0.5
6/12/97 Regular 150.0 23.0 19.0 <5 11 0.55
9/12/97 Regular 220.0 15.0 27.0 13.0 1 0.46
: MW-11A 3/24/98 Regular 24.0 5.0 <5 <5 0.28 0.14
6/23/98 Regular 9.9 <35 <5 <5 <0.2 <0.5
9/30/1998 Regular 93 37 22 7.0 <0.20 0.1
[ 12/10/1998 Regular 1.7 <1.0 <1.0 <1.0 <0.20 <0.1
! 3/10/1999 Regular <5 <5 <5 <5 0.3 <0.5
6/10/1999 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.10
9/13/1999 Regular <1.0 <10 <1.0 <2.0 <0.20 <0.10
i 12/9/1999 Regular <5 <35 <5 <5 <0.2 <0.1
? 3/9/2000 Regular 12 <1 <1 <1 0.43 <0.1
6/8/2000 Regular 36 <l <1 <1 0.37 <0.1
9/13/2000 Regular 14 <1 <l <1 0.36 <0.1
12/7/00 Regular 26 <1 <l 33 03 0.12
} 3/8/01 Regular 12 <5 <35 <5 22 <0.5
6/22/2001 Regular 1.5 <1 <1 <1 1 <0.1
9/10/2001 Regular 7.9 <1 <1 <1 1.1 <0.1
s 12/6/2001 Regular <l <l <1 <1 1 <0.]
3/1212002 Regular 1.8 <} <1\ 1 1.6 <01
6/18/2002 Regular 2.9 <0.1 13 <1 0.91 <0.1
9/16/2002 Regular 9.0 <0.11 41.0 <0.082 1] 0.2
) MW-12 3/24/98 Regular 100.0 11.0 6.0 8.0 0.29 0.41]
L : 6/23/98 Regular 88.0 <5 <5 <5 <0.2 <0.5
6/23/98 Duplicate 89.0 <5 <5 <5 0.31 <0.5
9/30/1998 Regular 260.0 3.0 1.2 7.9 <0.20 0.62
12/10/1998 Regular 160.0 <10 <10 1.2 0.21 0.36
“ 3/10/1999 Regular 160.0 11 <1.0 29 0.38 0.45
1 6/10/1999 Regular 49.0 1.4 <1.0 <1.0 0.22 0.13
9/14/1999 Regular 75.0 <1.0 <1.0 <2.0 <0.20 0.23
12/9/1999 Regular 64.0 <1 <l <t <0.2 0.21
3/10/2000 Regular 93.0 <1 <1 <1 <0.2 0.21
3/10/2000 Duplicate 99.0 <1 <1 <1 0.22 0.22
6/8/2000 Regular 62.0 <1 <l <1 <0.2 <0.1
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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 L Toluene I Ethylbenzene J;Xylenes TPH-D TPH-G
Well Date Type micrograms per liter, ug/L milligrams per liter, mg/L
9/13/2000 Regular 34.0 <1 <l <1 0.23 <0.1
12/7/2000 Regular 27 <1 2.9 1.9 <0.25 <0.1
“ 3/8/2001 Regular 14 <1 <1 <1 2.1 0.1
6/22/2001 Regular 12 <l <l <1 0.51 0.11
9/10/2001 Well Dry (Not Sampled) During This and Subsequent Monitoring Events
. MW-12D 7/2/1999 Regular <S5 <5 <5 <35 <0.20 <0.10
9/14/1999 Regular <10 <1.0 <10 <20 <020 <0.10
1 12/9/1999 Regular <1 <1 <1 <1 <0.2 <0.1
3/9/2000 Regular <1 <l <l <1 0.24 <0.1
6/8/2000 Regular <1 <1 <1 <1 <0.2 <0.1
9/13/2000 - NS NS NS NS NS NS
12/7/2000 - NS NS NS NS NS NS
3/8/2001 - NS NS NS NS NS NS
6/22/2001 - NS N§ NS NS NS NS
! 9/18/2001 Regular <1 <1 <1 <1 <0.2 <0.1
! 12/6/2001 Regular <1 <1 <1 <1 <0.2 <0.1
3/12/2002 Regular <1 <1 <1 <1 0.44 <0.1
6/18/2002 Regular <1 <l <l <l <0.2 <0.1
9/16/2002 Regular <0.074 <0.11 <0.068 <0.082 0.2 <0.05
MW-13 7/2/1999 Regular 1500.0 23.0 750.0 58.0 2.2 5.1
9/14/1999 Regular 860.0 16.0 450.0 344 2.1 3.1
12/9/1999 Regular 430.0 16.0 410.0 40.9 0.46 32
] 3/10/2000 Regular 88.0 2.8 200.0 13 1.9 0.99
6/8/2000 Regular 6.0 <1 63.0 33 11 0.91
9/13/2000 Regular <l.0 <1.0 34 <1.0 0.44 0.12
12/7/2000 Regular <1 <} <y <1 0.43 <0.1
3/8/2001 Regular <l <l 1.2 <l 2 <0.1
Il 6/22/2001 Regular <1 <1 <1 <1 0.31 <0.1
9/10/2001 Regular <l <1 <l <1 03 <0.1
12/6/2001 Regular <l <] <1 <1 <02 <0.1
3/12/2002 Regular <1 <l <l <1 0.84 <0.1
i 6/18/2002 Regular <l <1 <l <1 0.3 <0.1
9/16/2002 - NS NS NS NS NS NS
MW-14 1/14/2001 Regular <l <1 <1 <l <0.2 <0.1
9/16/2002 Regular NA NA NA NA NA NA
“ MW-15 1/14/2001 Regular <1l <1 <l <1 <02 <0.1
9/16/2002 Regular NA NA NA NA NA NA
ow-4 6/10/1999 Regular <1.0 <1.0 <1.0 4.4 <0.2 <0.10
9/14/1999 Regular <10 <10 <10 <2.0 <0.20 <0.10
II 12/9/1999 Regular <1.0 <10 <10 <10 <0.2 <0.1
3/9/2000 Regular <1.0 <1.0 <1.0 <10 0.25 <0.1
6/8/2000 Regular <1.0 <1.0 <10 <1.0 <0.21 <0.1
9/13/2000 Regular <10 <1.0 <10 <10 <02 <0.1
II 12/7/2000 Well Dry (Not Sampled) During This and Subsequent Monitoring Events

' 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

p:\wp\ibjsen\128321106ta\TABLE 4 Page 7 of 7
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Table 6
Current and Historical Nitrate, Sulfate, and Dissolved Methane Data for Monitor Wells MW-5, MW-

10, MW-11A, MW-12, and MW-12D
Hobbs, New Mexico
BJ Services Company, U.S.A.

Dissolved Methane
Well Date Nitrate'” (mg/L) Sulfate™ (mg/L) (mg/L)
3/23/1998 3.87 190 <0.0012
| 3/9/1999 <0.1 195 <0.0012
6/10/1999 4.73 209 <0.0012
9/14/1999 43 210 <0.0012
12/9/1999 42 210 <0.0012
| 3/9/2000 53 260 <0.0012
6/8/2000 4.7 240 <0.0012
MW 9/13/2000 3.93 200 <0.0012
12/7/2000 3.27 160 <0.0012
3/8/2001 3.24 180 <0.0012
6/21/2001 2.74 150 0.0017
ll 9/10/2001 NA® 130 <0.0012
12/6/2001 2.38 120 <0.0012
3/12/2002 2.98 120 <0.0012
6/18/2002 2.56 110 0.002
9/16/2002 2.4 105 0.002
l] 3/23/1998 0.07 320 0.91
6/23/1998 <0.1 325 0.55
9/30/1998 <01 204 0.81
12/10/1998 <0.1 180 0.091
. 3/9/1999 <0.1 212‘;%3) 0.035
9/14/1999 <0.10 160 0.0049
12/9/1999 0.49 170 0.0039
Mw-1o L_3/10/2000 0.1 160 0.0056
6/8/2000 <0.1 150 0.031
, 9/13/2000 <0.1 160 0.031
12/7/2000 <0.1 190 0.17
3/8/2001 <0.1 270 <0.0012
6/22/2001 <0.1 270 0.044
II 9/10/2001 NA NA NA
3/12/2002 <0.1 230 NA
6/18/2002 <0.1 240 0.007
: 9/16/2002 <0.03 318 0.006
p:\wp\ibjservi12832\106ta\TABLE 6 Page 1 of 3




Table 6

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

Dissolved Methane
Well Date Nitrate!" (mg/L) Sulfate” (mg/L) (mg/L)
3/23/1998 <0.05 190 0.14
6/23/1998 <0.1 225 0.11
9/30/1998 04 196 0.043
12/10/1998 0.7 188 0.033
3/10/1999 :001' :4) 2]267?3) 0.094
6/10/1999 <0.1 181 0.0036
9/13/1999 0.22 250 <0.0012
! 12/9/1999 <0.1 290 0.0079
MW-1 1; 3/9/2000 0.11 270 0.037
6/8/2000 <0.1 240 0.0069
9/13/2000 <0.1 320 <0.0012
12/7/2000 <0.1 260 0.0096
3/8/2001 <0.1 330 0.0028
6/22/2001 <0.1 180 0.0074
9/10/2001 NA 280 <0.0012
12/6/2001 <0.1 240 0.0041
3/12/2002 <0.1 350 0.0044
6/18/2002 <0.1 560 0.0028
9/16/2002 0.3 383 <0.0012
3/23/1998 <0.05 240 <0.0012
6/23/1998 <0.1 240 <0.0012
9/30/1998 <0.1 168 <0.0012
"12/10/1998 <0.1 202 <0.0012
3/10/1999 :(fi 24) 1191?3) <0.0012
MW-12 6/10/1999 <0.1 217 <0.0012
9/14/1999 <0.10 230 <0.0012
12/9/1999 <0.1 180 <0.0012
3/10/2000 <0.1 210 <0.0012
6/8/2000 <0.1 220 <0.0012
9/13/2000 <0.1 240 <0.0012
12/7/2000 <Q.1 260 <0.0012
3/8/2001 <0.1 300 <0.0012
p:Wwp\\bjservi12832\106ta\TABLE 6 Page 2 of 3




Table 6
Current and Historical Nitrate, Sulfate, and Dissolved Methane Data for Monitor Wells MW-5, MW-

10, MW-11A, MW-12, and MW-12D
Hobbs, New Mexico
BJ Services Company, U.S.A.

Dissolved Methane
Well Date Nitrate” (mg/L) Sulfate” (mg/L) (mg/L)
Il MW-12 6/22/2001 <0.1 360 0.0021
9/10/2001 Well Dry (Not Sampled) During This and Subsequent Monitoring Events
9/18/2001 NA 190 <0.0012
12/6/2001 <0.1 200 <0.0012
MW-12D 3/12/2002 <0.1 200 <0.0012
6/18/2002 <0.1 180 0.0012
9/16/2002 0.06 172 <0.0012

() _ By EPA Method 300, except as noted
@ _NA indicates not analyzed

@) _ By EPA Method 375.4

“ _ By EPA Method 353.3

) _NS-D indicates not sampled (well dry)

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

BROWN anvp

CALDWELL

WELL ID:_/M [ty

1. PROJECT INFORMATION

Project Number: ,7 i 2 'ZL Task Number: (2 [ l Date: 7 //b/UZ- Time:
Clit:nt: ET W Uﬂ Personnel: é;? épﬂ/‘/{ fé&/m

Project Location: I"i“ﬁ(ﬂh 5 )/U m Weather: fj&

‘ — e — _— st ————————————
2. WELL DATA, - -
Casing Diameter.____*— 2“ mches Type g/l"VC El Stamless El Galv Steel EI Teflon® @ Other: T
: Scr_e-. —Wl:;ter ] inches Type 9 PVC Q Staml_ess_ D _('ia}v S(eel E;Té;onTE- Q Other: - ]
Tola Eq { %i m ﬂfeet H gD From: % Top of Well Castng (TOC) D Top of Protective Casing  Q Other; _
T " Depth to Static Water: ‘Zé !__5 Z feet v FEO{" R Top of Well Casmg (TOC) CI Top of Protective Casing ‘ Qother____
Depth to Product; - feet From 'ﬁ Top of Well Casmg (TOC) D Top of Protectuve Casing D Other: o
Length of Water Column: feet Well Volume 9 gal Screened Interval (from GS):

Note: 2-inch well = 0.167 gal/it

4-inch well = 0.667 galft

" PURGE DATA —

g’Bailer, Size:( - [ Q Bladder Pump 2" Submersible Pump O 4" Submersible Pump

Purge Method: Q Centrifugal Pump O Peristaltic Pump Q Inertial Lift Pump T Other:

_— Equipment Model(s)

Materials: Pum / Q Stainless QPVC QO Tefion® Q Other: N

aterials: Fump/g Q Dedicated U Prepared Off-Site [ Field Cleaned ?Disposable 1. Y§ é/ D
|2

Materials: éo ! Tubing 0 Polyethylene  Q Polypropylene O Teflon® 0O Other:

5 COMMENTS

o~ 0 Dedicated O Prepared Off-Site  C Field Cleaned ’? Disposable 2.
Was well purged dry? O Yes A No PumpingRate:______ gal/min 3
) Cum. Gallons Spec. Dissolved . Other:
T
m ime Removed pH Temp Cond. ORP Oxygen Turbidity Comments
7 - - . -
® (o0 7A k3D o6zl —| - | dmn
. 4 Y/ Kol 2 —_— ——
(625 | (-9 1835429 (058 |370-7| G.73 —
- —
\.'\\
\
| |
|
\ m 4, SAMPLING DATA Geochemical Analyses
j i ﬁAIBailer, Size: _{ - Q Biadder Pump Q 2" Submersible Pump Q) 4" Submersible Pump .
. Methad(s): Q Peristaltic Pump Q Inertial Lift Pump & Other:; Ferrous ron: —————O 0 mo/L
s p Q Stainless O PVC Q Tefion® 0O Other:
; l Materials: Pump/@ Q Dedicated O Prepared Off-Site O Field Cleaned (2 Disposable Do: q 0 mg/t.
i N X QO Poiyethylene U Polypropylene 0 Teflon® Q Other: ——
Materials: T“b'”g@ Q Dedicated O Prepared Off-Site 0 Field Cleaned Q) Disposable Nitrate: ~ ____ mgiL
‘ I Depth to Water at Time of Sampling: ZL/M Field Filtered? O Yes & No . -
g . Y/ P Sulfate: mg/L
: Sample 1D:_/ l/}ﬂ Z i Sample Time: # of Containers:__{ {2 —_—
j I Dupticate Sample Collected? Q Yes® No ID: Alkalinity: - mg/L

W eun /47217// o VO T

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

FORM GW-1  (Rev 6/8/99 - wah) W

S|gna\ure




GROUNDWATER SAMPLING FIELD DATA SHEET

BROWN anxvp

CALDWELL

weLL o Miu 10

1. PROJECT INFORMATION
Project Nu : L Task Number: 0 [7 Date: 67 //@/()/L Time: 4 l O
Client: gL Cru personnel:__(cn LU PSL /M Il

Project Location: J}Db}lf 3 A/ \/VL Weather: 5{')‘{

2.WELLDATA T -

Casing Diameter: L ] inches “ Typ;_ ;4 PVC D Stalnless a Galv Steel Q Teﬂon® O Other: -

. Scr_e;en’D»l-a-n;l;r”—Z_ B -;\;:s“ » Type: E(PVC Q Stainless O Ga|v St;el a Teﬂon@ —D— Other: o ]
) Total Depth of WeII (Q $ 5 feet };:or—n_. ﬁ 'Fz;—p_o;Well Casung (TOC) D Top of Protective Casing  Q Other:

. l;e“plh to Static Water: ( g l R lZi 2 fee—t_ . From ﬂ‘ Top of Well Casing (TOC) CI Top of Protective Casing CI Other: o

Demh to Product — feet 7 From g Top of WeII Ca-SI;\g (TOC) D Top of Protechve Casmg D Other: o

—
Length of Water Column. V4 EZ/ feet Well Volume

gal Screened Interval (from GS):

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

3. PURGE DATA

’ﬁl Bailer, Size: l qD Bladder Pump O 2" Submersible Pump O 4" Submersible Pump
Purge Method:

Q Centrifugal Pump {1 Peristaltic Pump O tnertial Lift Pump 0 Other: Equipment Model(s)
Materials: P A QO Stainless O PVC O Tefion®@ Q Other: ; / ,
alerials: FUMPAC O Dedicated O Prepared Off-Site O Field Cleaned & Disposable L ESI~MO (D
, T \-4 174
calefRonk . Q Polyethylene O Polypropylene O Teflon® O Other:
‘ Matenalsffublng U Dedicated (1 Prepared Off-Site (O Field Cleaned )Q Disposable 2.
Waswell purged dry? X ves O No Pumping Rate:_ gal/min s
) Cum. Gallons Spec. Dissolved - Other:
Time
l ‘ Removed pH Temp Cond. ORP Oxygen Turbidity Comments
4-190F 9T 4q2i48 -l0z.03-70 | — | — —
| ) A 4 % Y
B AU plrged Ay Al auprinaig = (0 G gall01?
, 1 / J ! J J
: T
~—_
| J —_
4. SAMPLING DATA Geachemical Analyses
Method(s): & Bailer, Size: [ f] Q Bladder Pump 0 2" Submersible Pump 1 4" Submersible Pump ~
ethod(s): 5 peristaitic Pump Q Inertial Lift Pump Q Other: Ferrousiron: __ mg/L
:‘ e : O Stainless QO PVC O Teflon® O Other: —
: / .
Materials: Pump/Ra 0 Dedicated O Prepared Off-Site O Field Cleaned  QiDisposable Do: . mglL
L . QO Polyethylene [ Polypropylene QO Tefion® U Other: ]
Materials: T“b'”g@ O Dedicated O Prepared Ofi-Site O Field Cleaned & Disposable Nitrate: ™ mgiL
' Depth to Water at Time of Sampling: l_U f‘/i Field Filtered? O Yes 7Q No Sulfate: —_ mall.
'y 0 : g
Sample 1D: ZM M )}/ { ) Sample Time: 7 ; éﬂ/] # of Containers: 2 )
Duplicate Sample Collected? Q Yes & No : Alkalinity: ______ mglL
II. 5-(560“"“5”8 ooy 10@[( 4 W{/j ﬁéﬁ/m 7123 944?47?(&»6{74 g/f’l(km -
Note: Include comments such as well condition, odor, presenceil\mil or other items not on the field dala sheet. T
4/1' /v /Z@
FORM GW-1 (Rev 6/8/98 - wah) Signature




GROUNDWATER SAMPLING FIELD DATA SHEET
CALDWELL WELL ID: M1 A

1. PROJECT INFORMATION

Project Number:!/bﬁi &7/ Task Number: O [,7 Date: 6?/((”/07’ Time: FZ ]2 ; ’éw\

Client: bT ﬂo A (,( A . Personnel.__ M DT / E’(/klf i Y’y(,
Project Location: ’N/}M Z; ] M /V\ Wevather {7 0 5

T ————————————— —
———

BROWN anbp

2. WELL DATA
o S — a N, [

Casmg Diameter: L inches Type PVC El Slalnless a Galv Steel Q Teflon® O Other:
Screen Diameter.___/—_ inches Type }ﬁPVC Q Stainless Q Galv. Steel O Teflon® O Other:
Totai Depth of Well Q [ i L‘fee\ From ? Top of Well Casmg (TOC) C! Top of Protective Casing  Q Other:
Depth to Static Water: @/ 5 fﬂ feet FI'OITI 'p Top of Well Casmg (TOC) Cl Top of Protective Casing CI Other: .
Depth to Product —_— feet From 7@ Top of Well Casmg (TOC) CI Top of Protective Casing D Other:

R T T Rt B SR o — T —
Length of Water Column: j— Ls feet WeII Volume:; Q ;é: gal Screened Interval (from GS):

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

d: gaaller Size: / 7 Q Bladder Pump 1 2" Submersible Pump O 4" Submersible Pump
Purge Method: Q Centrifugal Pump O Peristaltic Pump Q Inertial Lift Pump Q Other:

_ Equipment Model(s)

I ) QO Stainless Q PVC O Teflon® O Other: ,
Materials: P”m' O Dedicated O Prepared Off-Ste O Field Cleaned  j Disposable 1. V6 /“6 / (1

. : QO Polyethylene QO Polypropylene (1 Teflon® 0 Other; l_——\ e
Maler'al@)TUb'ng O Dedicated O Prepared Oft-Site Ol Field Cleaned @ Disposable 2.
Was well purged dry? O Yes @& No Pumping Rate: galimin 3

) Cum. Gallons Spec. Dissolved - Other:
Time T ORP Comments
Removed pH emp Cond. Oxygen Turbidity om
i ' ol (3 b - o —_ —
Slo [(D 334120 4719909 ]-67.21%.2¢6
——‘/—-—_—_"A——_’—— \—; PR P
,’_—‘-— - B
(-9 qallons pued
qalit aid
—_— J {
\\\
\\
4. SAMPLING DATA Geochemical Analyses
Method(s): = Bailer, Size: 1 - C—Z Q Bladder Pump QO 2" Submersible Pump 1 4" Submersible Pump O O
Q Peristaltic Pump Q) Inertial Lift Pump O Other: Ferrous Iron mg/L
N . O Stainless O PVC 0 Teflon® QO Other: o=
Is: P / : 67 7

Materials: Pump 4 O Dedicated O Prepared Off-Site O Field Cleaned &-Disposable Do: ‘ Z mg/L

Lo . Q Polyethylene O Polypropylene O Teflion® Q Other: . NN
Materials: Tubing(Ro O Dedicated O Prepared Off-Site O Field Cleaned 13 Disposable Nitrate: ~ ____ mgiL

Depth to Water at Time of Sampling: m !ljl Field Filtered? O Yes ﬂ No

2 Suifate: mg/L
y . —
Sample ID: A/)‘LU\/Z A Sample Time: (\;2 ‘ 5]"/ # of Containers:__/ (2

Duplicate Sample Collected? a Yesgl No 1D: i Alkalinity: —_______ mg/L

— ——

5 COMMENTS o E—

Wl n /4@3% rA A

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

Q///M?ﬂ
FORM GW-1  (Rev 6/8/99 - wah)

1

Signature




GROUNDWATER SAMPLING FIELD DATA SHEET
CALDWELL weLL oML 72D

BROWN anvp

1. PROJECT INFORMATION

Project Number: ! 7 {i - Task Number: OV] Date: C{H@ / Time: 4 //
Client: 5 SEnl A Personnel: Eﬂl‘ﬂ“ﬂfﬁlﬂw(
Project Location:_l’\?ﬂﬁ\4$ % ‘(\H\‘T Weather: % 5 J

———— ——

[2.WELL DATA -
C;-?J;;\Q—Diameter‘ B ‘z:_ ) inches T‘Ipe gPVC D Slalnless C]Galv Steel ClTeﬂan® Cl Qther: -
: Screen biameter 4 - inches ‘ TYDE- T PVC 0O Stainless D Galv S(eel [m] Teﬂon® Q Other: o
Tolal .l;;;—;th of We|| 8 1 gbﬁee( From ? Top of WeI‘I-‘CaS|;g.; (TOC) D Top of Protective Casing  Q Other:
A Depth to Static Water: l 7"} feet N From: Q{TOP of Wsll Caslng (TOC) — C] Top of Protective Casing  C Other: o
Deplh to Product ~—— feet - Fme é Tc;p of Well Casmg (TOC) CI Top of Protective Casing . Q Other: o

Length of Water Co\umnl E& > feet Well Voiume 'j 1 gal Screened Interval (from GS):

Note: 2-inch well = 0.167 galft 4-inch well = 0.667 galft
3. PURGE DATA

Q Bailer, Size: Q Biadder Pum 2" Submersible Pump  Q 4" Submersible Pum|
Purge Method: — P8 P

Q Centrifugal Pump  Q Peristaltic Pump Q Inertial Lit Pump QO Other; Eguugment Model(s)

Materials:/AumgBailer Q Stainless O PVC 0 Teflon® O Other:
ale 1 O Dedicated O Prepared Off-Site &) Field Cleaned O Disposable é (

L » y Q Polyethylene  Q Polypropylene 0O Teflon® Q Other:
Materials: ROpe O Dedicated 0 Prepared Off-Site 1 Field Cleaned 7@ Disposable 2.

=5
Was well purged dry? Q Yes ® No Pumping Rate: { [)§ ; S galimin 3 T
) Cum. Gallons Spec. Dissolved - OtEer: {
Time H Tem ORP Turbidi Comments
Removed p P Cond. Oxygen ty U

470 1025 1098 1224 | o itz 080 — | — Hta

43% [ 0-5b |B99 1193 (09D [~(l7.% 037 | — | —

436 | 075 1892 | 742) (0870928024 | — | — fﬂzM1LW
4929 | o 18921138 1087 \~(p.g 1624 | — | — -

447 125 @93 1732 087 |40 023 | — | — | —

|
\\\
o]
4. SAMPLING DATA Geochemical Analyses g f\A
. O Bailer, Size: Q Bladder Pump 78 2" Submersible Pump  Q 4" Submersible Pump ) =
Method(s): 5 peristaltic Pump @ Inertial Lift Pump Q Other: Ferrous iron QD_ mg)
. . QO Stainless QO PVC O Tefion® 0O Other: <
: ler . - L
Materials @/Ba' O Dedicated O Prepared Off-Site Y@'Field Cleaned 1 Disposable DO: Z_?_L mgit
N . Q Polyethylene U Polypropylene O Teflon® Q Other: .
Materials: @MROPe O Dedicated 0 Prepared Off-Site O Field Cleaned  [& Disposable Nitrate: = mgiL
Depth to Water at Time of S7amplmg. , £7f7|eld Filtered? 0O Yes K No 7 Sulfate: mg/L
Sample ID: AZZ M Z [ ~D Sample Time: l ‘ (/gﬁ’} # of Containers:_/ [2 —
Duplicate Sample Collected? Q Yes g No ID: ~ Alkalinity: ______ mg/L
— - —
5. COMMENTS

f 07 mw&»@m, o
: C{

¥ DT mokes o td /ﬂ@f Yo atly wf swlemdpsic ﬂmf Al
Note! Include comments such as well condition, ador, presence of NAPL or other ifefns not on the field flata shHeet.

(A 2V
FORM GW-1 (Rev 6/8/99 - wah)

Signature




GROUNDWATER SAMPLING FIELD DATA SHEET
weLL 0. M4

BROWN anNp

CALDWELL

1. PROJECT INFORMATION

Project Number: \2 ﬁ 32’ Task Number: Ol/[ Date: q// /07— Time: (O’QZFW“
Client: 67 G ’(Vlu/) Personnel: MU(’H{ Eﬂ(OM‘f%

Project Location: H’PVV 5 ,\]‘M‘ Weather: bol v
2.WELLDATA -

o N S
Casing Diameler: y- inches Type ﬂPVC 0 Slalnless m} Galv Steel DTeﬂon® D Other:

Screen Diameter: Z- inches Type: él F’VC =] Stamless D Galv Steel DTeﬂon® Cl Other:;

 Tofal Depth of We..ﬂ M feet( &1 17) From rZ) Top of Well Casing (TOC) O Top of Protective Casing 0 Other:

Depth to Static Water: feet From E Top of Well Caslng (TOC) D Top of Protective Casing () Other:

~ Depth to Pro UE i~ g From m Top of Well Casing (TOC) D Top of Protective Casing  Q Other:

Length of Water Co|umn !2’_) .‘6 £ feet WeII Volume ( 0 i gal Screened Interval (from GS):
Note: 2-inch well = 0,167 gal/ft 4-inch well = 0.667 gal/t

R Bailer, Slze i Q Bladder Pump O 2" Submersible Pump QO 4" Submersible Pump
Q Centrifugal Pump O Peristaltic Pump O Inertial Lift Pump Q Other: Equipment Model(s)

Materials: Pump/Gailgr O Stainless Q PVC O Teflon® QO Other: j /é’/‘é) /(\)

Purge Method:

Q Dedicated Q Prepared Off-Site O Field Cleaned & Disposable
Q Polyethylene  Q Polypropylene [ Teflon® O Other:

Materials{ Rope/Tubing

Qi Dedicated O Prepared Off-Site  Q Field Cleaned @ Disposable 2.
Was well purged dry? O Yes ® No Pumping Rate;____ gal/min 3 -
. Cum. Gallons Spec. Dissolved - Other:
Time
Removed pH Temp Cond. ORP Oxygen Turbidity Comments

100 | [0 1884112611842 | 1p87 59| — | — —
Tlo | 2.0 777 (723] (89411293 | 63 | — | — p—
720 2.6 G6aplmal| (877 ALl 623 | — | — | —

—

——— |
\\
4. SAMPLING DATA Geochemical Analyses
Method(s): @ Bailer, Size: i /7 Q Bladder Pump 0 2" Submersible Pump O 4" Submersible Pump —_—
Q Peristaltic Pump QO Inertial Lift Pump Q Other: Ferrouslron: _____ mg/L
: f QO Stainless 0O PVC Q Teflon® Q Other:
Materials: Pump{Bajler . —
t O Dedicated O Prepared Off-Site [ Field Cleaned  [@Disposable DO: _—  mgit
. . ) Q Polyethylene O Polypropylene Q Teflon® Q Other: ) .
Materials: T“b'"@ O Dedicated Q) Prepared Off-Site Ol Field Cleaned ) Disposable Nitrate: ~ __~ " mg/L

Depth to Water at Time of Sampling:__/ L/ Mj Field Filtered? O Yes g No Sulfate: ——  mglL
- =~ A . : -
Sample ID:_/ 1 Y/(/ [ £ Sample Time:_{ - LD\{ ) # of Containers: [

Duplicate Sample Collected? O vYes & No IDi__ Alkalinity: - mg/L

5 COMMENTS

20l cn e el cone e T T

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

Gt

FORM GW-1 (Rev 6/8/99 - wah)

Signature




GROUNDWATER SAMPLING FIELD DATA SHEET
CALDWELL weLL o: M 79

1. PROJECT INFORMATION

Project Number: 2 2 - Task Number: Ozlz Date: 0{ J {0/ ﬂ" Time: ‘2‘ /j E ‘/]4"
Client: @ S@MC&A Personnel: /MM/ / / 6@71'&%?9@
Project Location: \’b;)liw S;ATJ\}W\\ : Weather: mg

2. WELL DATA

li Casing Diameter: L inches Type ChPVC O Stainless U Galv. Steel O Teflon® D Other:

BROWN anp

Screen Diameter___Z— inches Type vSPvc D Stainless O Galv. Steel O Teflon® O Other:

Total Depth of Well: h Z~ O i feet From d Top of Well Casmg (TOC) CI Top of Protective Casing O Other:

Depth to Static Water: Q/ \Zf7 feet )
Depth to Product:__ =" feet From t:g Top of Well Casing (TOC) O Top of Protective Casing Q) Other:

Well Volume. Screened Interval (from GS):
Note: 2-inch well = 0.167 galt  4-inch well = 0.667 galft

3. PURGE DATA

Bt Bailer, Size: { z/ Q Bladder Pump D 2" Submersible Pump O 4" Submersible Pump

From d Top of Well Caslng {TOC) D Top of Protective Casing O Other:

Length of Water Column;

Purge Method:

1 QO Centrifugal Pump O Peristaltic Pump (l inertial Lift Pump & Other: Equipment Model(s)
“‘ Materials: Pump/Baildr Q Stainiess O PVC QO Teflon® QO Other: /i
aterials: p/pal’y O Dedicated QO Prepared Off-Site 0 Field Cleaned ﬁ'DisposabIe 1. L é / D
o : Q Polyethylene 1 Polypropylene (0 Teflon® O Other: .
I] Materials: Rope/TubiNG o icated Q Prepared Off-Ste T Field Cleaned {&Disposable 2
Was well purged dry? O ves B No Pumping Rate: gal/min 3 -
) Cum. Gallons Spec. Dissolved . Other:
Time H Tem, ORP bidi C e
ll ‘ Removed p P Cond. Oxygen Turbidity omments
/ i 141 ”7 > — ———
b 04 102 (43011197 |Ab.2 125 | —

1O
(09170 B1sl1a07 513 e | 6021 — | — —
614 50 1933018497 14621742 35| — | —

—

\\\\—-,
\\\
m 4 SAMPLING DATA Geochemical Analyses
Method(s): B Bailer, Size: / ? Q Bladder Pump 0 2" Submersible Pump 0 4" Submersible Pump —
ll Q Peristaltic Pump O Inertial Lift Pump O Other: Ferrous Iron: mg/L
N ) Q Stainless QO PVC Q Teflon® O Other: —
Materials: Pump/@ O Dedicated O Prepared Off-Site O Field Cleaned /@ Disposable DO: - mgh
s . Q Polyethylene U Polypropylene O Teflon® Q Other:
" Materials: Tubln@ O Dedicated  Q Prepared Off-Site U Field Cleaned  JQ Disposable Nitrate: o _mglL
Depth to Water at Time of Sampltng A M Field Filtered? O Yes & No Sulfate: —
m / . ) uifate: mg/L
Sample 1D: ) Sample Time; / /’I/l # of Containers: /
Duplicate Sample Collected? O Yes A No ID: - Alkalinity: ___—___ mg/L
. 5. COMMENTS

T2l M«/mz% (oA

Note” inciude comments such as well condition, odor, presence of NAPL, or other items not on the field data sheel, T T

2 J%
ll FORM GW-1  (Rev 6/8/99 - wah) /j M

Signature







APPENDIX B

Laboratory Analytical Report




-
->

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TX 77054

\

See TNRCC Laboratory Review Checklist for non conformance issues. These issues will be documented in the exceptions report of the
checklist.

(713) 660-0901
“ Case Narrative for:
Brown & Caldwell
' Certificate of Analysis Number:
02090533
ﬁ Report To: Project Name: BJ Hobbs 12832
Brown & Caldwell Site: Hobbs, NM
‘ Rick Rexroad Site Address:
1415 Louisiana
Suite 2509 PO Number:
Houston —_—
e State: New Mexico
I] 77002- State Cert. No.:
ph: (71 3) 759-0999 fax: (713) 308-3886 Date Reported: 10/9/02

Matrix spike (MS) and matrix spike duplicate (MSD) samples are chosen and tested at random from an analytical batch of "like* matrix to
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those samples which are spiked by the
laboratory. Since the MS and MSD are chosen at random from an analytical batch, the sample chosen for spike purposes may or may not
have been a sample submitted in this sample delivery group. The validity of the analytical procedures for which data is reported in this
analytical report is determined by the Laboratory Control Sample (LCS) and the Method Blank (MB). The Laboratory Control Sample (LCS)
and the Method Blank (MB) are processed with the samples and the MS/MSD to ensure method criteria are achieved throughout the entire

analytical process.

Any other 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 repont. 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.

10/15/02

N

Sonia West Date
Senior Project Manager |




This Data Package consists of
This signature page and the following Reportable Data:
R1 Field Chain-of-Custody Documentation;
R2 Sample Identification Cross-reference;
R3 Test Reports (Analytical Data Sheets) for each environmental sample that includes:
a) ltems consistent with NELAC 5.13 or ISO/IEC 17025 Section 5.10
b} dilution factors
¢) preparation methods
d) cleanup methods, and
e) if required for the project, tentatively identified compounds (TICs).
R4 Surrogate Recovery Data including:
a) Calculated %R, and
b) The Laboratory’s QC limits.
RS Test Reports/Summary Forms for Blank Samples;
R6 Laboratory Control Sample (LCS) Data including:
a) LCS spiking amounts,
b} Calculated %R for each analyte, and
c) The laboratory’s LCS controt limits
R7 Test Reports for Matrix Spike/Matrix Spike Duplicates (MS/MSD) Including:
a) Samples associated with the MS/MSD clearly identified
b) MS/MSD spiking amounts,
c¢) Concentration of each MS/MSD analyte measured in the parent and spiked samples,
d) Calculated %Rs and Relative Percent Differences (RPDs), and
e) The laboratory’s MS/MSD QC limits
R8 Laboratory Analytical Duplicate (If Applicable) Recovery and Precision:
a) the amount of analyte measured in the duplicate,
b) the calculated RPD, and
c) the laboratory’s QC limits for analytical duplicates.
R9 List of Method Quantitation Limits (MQL's) for each analyte for each method and matrix;
R10 Other problems or anomalies;
The completed Laboratory Review Checklist, and
An Exception Report for each item in the Laboratory Review Checklist noted with “No” or
“Not Reviewed (NR)” or “Not Applicable (NA)".

LABORATORY DATA PACKAGE SIGNATURE PAGE

NN

Release Statement: “I am the laboratory manager, or his/her designee, and | am responsible for the release of this data package. This
data package has been reviewed and is complete and technically compliant with the requirements of the methods used, except where
noted in the attached exception reports. | affirm to the best of my knowledge that all problems/anomalies observed by this laboratory,
(and if applicable, any and all laboratories subcontracted through this laboratory) that might affect the quality of the data, have been
identified in the Laboratory Review Checklist, and that no information or data has been knowingly withheld that would affect the quality of
the data.”

/ A / .
Bernadette A. Fini % / \.741’\’ / 0//\% v Customer Service Manager

Name (printed) Signature Date Official Titie (Printed)

This laboratory is controtled by the person who by the signature below is releasing the data and is affirming that the laboratory data
package meets the specifications in the above release statement.

Name (printed) Signature Date Official Title (Printed)

TRRP Laboratory Signature Page Page 1 of 1




3‘:Laboratory Name:

TNRCC LABORATORY REVIEW CHECKLIST: REPORTABLE DATA

SPL, Inc. RC Date 10/15/02
‘Project Name: BJ Hobbs, NM # 12832 aboratory Proje be 02090533
jl Reviewer Name: Bernadette A. Fini Prep Ba be See enclosed QC report
‘ Analysis’ |DESCRIPTION YES | NO | NA® | NR*| ER #°
ol CHAIN-OF-CUSTODY (C-0-C):
1) Did samples meet the laboratory’s standard conditions of sample acceptability upon receipt? Olrgalrg
2) Were all departures from standard conditions described in an exception report? rgalro
R2 Ol SAMPLE AND QUALITY CONTROL (QC) IDENTIFICATION: .
1) Are all field sample ID numbers cross-referenced to the laboratory 1D numbers? g1l
2) Are all laboratory ID numbers cross-referenced to the corresponding QC data? [:] D D
R3 Ol TEST REPORTS:
1) Were samples prepared and analyzed within holding times? HEREEEN
2) Other than those resuits <MQL, were all other raw values bracketed by calibration standards? E] ['__] D
3) Were calculations subject to independent checks by peer or supervisor? OO g
4) Were all analyte identifications subject to checks by peer supervisor? Ol
5) Were sample quantitation limits reported for all analytes not detected? 1010
6) Were results for soil and sediment reported on a dry weight basis? O ]
7) Were % moisture (or solids) reported for all soil and sediment samples? 1 ]
8) If required for the project, were TIC’s reported? ] D ]
R4 O SURROGATE RECOVERY DATA:
1) Were surrogates added prior to extraction? HEENE RN
2) Were surrogate percent recoveries in all samples within the laboratory QC limits? Oo1giag
R5 Ol TEST REPORTS/SUMMARY FORMS FOR BLANK SAMPLES:
1) Were appropriate type(s) of blanks analyzed? O1gt g
2) Were blanks analyzed at the appropriate frequency? grgrod
3) Were method blanks taken through the entire analytical process, including preparation and, if
applicable, cleanup procedures? U D [
4) Were blank concentrations <MQL? HEEHEEN
R6 Ol LABORATORY CONTROL SAMPLES (LCS’s)
1) Were all COC’s included in the LCS? Otalrtng
2) Was each LCS taken through the entire analytical procedure, including preparation and, i
applicable, cleanup procedures? D D D
3) Were LCS'’s analyzed at required frequency? gdlarg
4) Were LCS (and LCSD, if applicable) %Rs within the laboratory QC control limits? g1l g
5) Does the detectability data document the laboratory’s capability to detect the COC’s at the MDL used]
to calculate the SQL's? ] L]} O |s33-01
6) Was the LCSD RPD within QC limits? a0 0
02090533.xls Page 1 of 5




LRC Date:

I"E.aboratory Name: SPL, Inc.

10/15/02

BJ Hobbs, NM # 12832 Laboratory Project Number:

Project Name:

02090533

Bernadette A. Fini Prep Batch Number(s):

1Reviewer Name:
J DESCRIPTION
MATRIX SPIKE (MS) and MATRIX SPIKE DUPLICATE (MSD) DATA:

1) Were all project/method specified analytes included in the MS and MSD?

2) Were MS/MSD analyzed at the appropriate frequency?

3) Were MS (and MSD, if applicable) %Rs within the laboratory QC control limits?
O]

4) Were MS/MSD RPDs within laboratory QC limits?

R8 Ol ANALYTICAL DUPLICATE DATA:

LQ|a|o

533-02

3) Were RPD’s or relative standard deviations within the laboratory QC control limits?

Ol METHOD QUANTITATION LIMITS (MQL’S)

1) Are the MQL's for each method analyte listed and included in the laboratory data package?

2) Do the MQL’s correspond to the concentration of the lowest non-zero calibration standard?

3) Are unadjusted MQL’s included in the laboratory data package?

R9
R10 Ol OTHER PROBLEMS/ANOMALIES:
1) Are all known problems/anomalies/special conditions noted in the LRC and ER?

2) Were all necessary corrective actions performed successtully for the reported data?

SO

3) If requested, is the justification for elevated SQL's dcoumented?

1) Were appropriate analytical duplicates analyzed for each matrix?
2) Were analytical duplicates analyzed at the appropriate frequency?

O OO0 |00 0|00

OO0 0|00 |00 00|00
EHENE) IEnEEE O ENEE) IElEnElE

to the TNRCC upon request for a period of three years after the data are submitted.
20 = organic analyses; | = inorganic analyses (and general chemistry, when applicable);
ﬂ NA = Not applicable;
NR = Not Reviewed;
5 ER# = Exception Report identification number (an Exception Report should be completed for an item if “NR” or “No” is checked.

02090533.xls

Items identified by the letter “R” should be submitted to TNRCC in the Data Package. Items identified by the letter “S” should be retained and made available

Page 2 of 5




TNRCC LABORATORY REVIEW CHECKLIST (continued): SUPPORTING DATA

borato ame SPL, Inc. RC Date 10/15/02
Proje ame BJ Hobbs, NM # 12832 aboratory Proje be 02090533
Reviewer Name Bernadette A. Fini Prep Ba be See enclosed QC report
# Analysis® |DESCRIPTION YES [NO [NA° |[NR® [ER #°
S1 Ol INITIAL CALIBRATION (ICAL):
1) Were response factors (RFs) and/or relative response factors (RRFs) within the method-required QC|
limits? o
2) Were percent RSDs or correlation coefficient criteria met? OloOra
3) Was the number of standards recommended in the method used for all analytes? HERRIEN
4) Were all points generated between the lowest and highest standard used to calculate the curve? di1gr g
5) Are ICAL data available for all instruments used? Ot
6) Has the initial calibration curve been verified using an appropriate second source standard? Oi0a1 g
S2 ol INITIAL AND CONTINUING CALIBRATION VERIFICATION (ICV AND CCV):
1) Was the CCV analyzed at the method-required frequency? Or1org
2) Were percent differences for each analyte within the method-required QC limits? 1l
3) Was the ICAL curve verified for each analyte of interest? RN
4) Was the absolute value of the anlayte concentration in the inorganic CCB<MDL? D D D
S3 O |MASS SPECTRAL TUNING:
1) Was the appropriate compound for the method used for tuning? NN ]
2) Were ion abundance data within the method-required QC limits? O1g O
S4 o] INTERNAL STANDARD (IS):
Were IS area counts and retention times within the method-required QC limits? D ]
S5 ol RAW DATA (NELAC Section 1 Appendix A Glossary, and Section 5.12):
1) Were the raw data (e.g., chromatograms, spectral data) reviewed by an analyst? ] OJ
2) Were all data associated with manual integrations flagged flagged on raw data? Ol
S6 (0] DUAL COLUMN CONFIRMATION:
Did dual column confirmation results meet the method-required QC control limits? D D ]
[ s7 0 TENTATIVELY IDENTIFIED COMPOUNDS (TIC’s):
If TICs were requested, were the mass spectra and TIC data subject to appropriate checks? gila ]
S8 I INTERFERENCE CHECK SAMPLE (ICS) RESULTS:
Were percent recoveries within method QC limits? Ot ]
S9 | SERIAL DILUTIONS, POST DIGESTION SPIKES, AND METHOD OF STANDARD ADDITIONS:
Were percent differences, recoveries, and linearity within the QC limits specified in the method? RN ]
S$10 Ol PROFICIENCY TEST REPORTS:
Are proficiency testing or inter-taboratory comparison results on file? a1l g
[?11 Ol METHOD DETECTION LIMIT (MDL) STUDIES:
1) Was an MDL study performed for each reported analyte? HREREEN
2) Is the MDL either adjusted or supported by the analysis of DCSs? ] (11 ] |533-03
S12 ol STANDARDS DOCUMENTATION:
1) Are all standards used in the analyses NIST-traceable or obtained from other appropriate source? [:] [:] [:]

02090533.xIs Page 3of 5
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TNRCC LABORATORY REVIEW CHECKLIST (continued): SUPPORTING DATA

aboratory Name: [ Ao LRC Date: 10/15/02
Proje ame BJ Hobbs, NM # 12832 Laboratory Project Number: 02090533
Reviewer Name Bernadette A. Fini Prep Batch Number(s): See enclosed QC report
# Analysis® |DESCRIPTION
S13 Ol COMPQUND/ANALYTE IDENTIFICATION PROCEDURES:
Are the procedures for compound/analyte identification documented?
S14 Ol DEMONSTRATION OF ANALYST COMPETENCY (DOC) :

1) Was DOC conducted consistent with NELAC 5C or 1ISO 4.2.27

2) Is documentation of the analyst's competency up-to-date of and on file?

S15 Ol VERIFICATION/VALIDATION DOCUMENTATION FOR METHODS
1) Are all the methods used to generate the data documented, verified, and validated, where;
applicable, (NELAC 5.10.2 or ISO/IEC 17025 Section 5.4.5)?

S16 Ol LABORATORY STANDARD OPERATING PROCEDURES(SOPS):

1) Are laboratory SOP's current and on file for each method performed?

—g—=—=—

I} items identified by the letter “R” should be submitied to TNRCC in the Data Package. Items identified by the letter “S” should be retained and made available
¥ O = organic analyses; | = inorganic analyses (and general chemistry, when applicable);
¥ NA = Not applicable;

4 NR = Not Reviewed;
1

ER# = Exception Report identification number (an Exception Report should be completed for an item if “NR” or “No” is checked.

02090533.xls Page 4 of 5




TNRCC LABORATORY REVIEW CHECKLIST (continued): Exception Reports

!“jLaboratory (NEWPSl  SPL, Inc. LRC Date: 10/15/02

Project Name: BJ Hobbs, NM # 12832 Laboratory Project Number: 02090533

‘Reviewer Name: Bernadette A. Fini Prep Batch Number(s): See enclosed QC report

3 ER# |Description

Detectability check standards were analyzed with each MDL study. However, the data does not indicate that the anaiytes reported for this project can be

53301 yetected at the MDL.

533-02| For Purgeable Aromatics by Method 8021B analysis, in Batch R68774 the MS and MSD exceeded control limits for Ethylbenzene.

Detectability check standards were analyzed with each MDL study. However, the data does not indicate that the analytes reported for this project can b

33-03] jetected at the MDL. ‘

.

02090533.xls Page 50of 5




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

Brown & Caldwell

Certificate of Analysis Number:

I|
02090533

Regort To; Brown & Caldwell Project Name: BJ Hobbs 12832
Rick Rexroad Site: Hobbs, NM
I 15‘:'1':3 zos:;igsiana Site Address:
Houston
TX PO Number:
77002- State: New Mexico

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

Fax To: Brown & Caldwell Date Reported: 10/9/2002
Rick Rexroad tax : (713) 308-3886
I Client Sample ID Lab Sample ID |  Matrix Date Collected Date Received cocip  [HOLD|
02090533-01 Water | 9/16/2002 3:45:00 PM | 9/18/2002 8:00:00 AM 179997 ]
W 10 02090533-02 Water 9/16/2002 7:30:00 PM 9/18/2002 8:00:00 AM 179997 D
MW-11A 02090533-03 | Water | 9/16/2002 5:15:00 PM | 9/18/2002 8:00:00 AM 179997 0
W-12D 02090533-04 | Water | 9/16/2002 4:42:00 PM | 9/18/2002 8:00:00 AM 179997 0
W-14 02090533-05 | Water | 9/16/2002 7:20:00 PM | 9/18/2002 8:00:00 AM 179997 ]
Ww 15 02090533-06 | Water | 9/16/2002 6:14:00 PM | 9/18/2002 8:00:00 AM 179997 OJ
|
|
|
10/9/2002

nfa West Date
enior Project Manager

alfé e £ I

Joel Grice

Il Laboratory Director

Ted Yen
Quality Assurance Officer

I] 10/9/2002 8:13:23 AM




-
i HOUSTON LABORATORY
[" 8880 INTERCHANGE DRIVE
® HOUSTON, TX 77054
(713) 660-0901
Client Sample ID MW-5 Collected: 09/16/2002 15:45 SPL Sample ID: 02090533-01
Site: Hobbs, NM
I] Analyses/Method Result QUAL SQL MDL MQL PQL DF  Date Analyzed Analyst
ALKALINITY, BICARBONATE M2320 B Units: mg/L
Alkalinity, Bicarbonate 249 1 0.77 2 2 1 09/28/02 17:00 DG
ALKALINITY, CARBONATE M2320 B Units: mg/L
Il Alkalinity, Carbonate ND 1 0.77 2 2 1 09/28/02 17:00 DG
CHLORIDE, TOTAL E325.3 Units: mg/L
Chloride 121 25 0.66 1 5 5 09/26/02 16:30 CV
m DIESEL RANGE ORGANICS Sw8015B Units: ug/mL
Diesel Range Organics 0.3 Jo.1 1 1 09/20/02 18:00 AR
Surr: n-Pentacosane 59.4 % 18-120 1 09/20/02 18:00 AR
i Prep Method Prep Date Prep Initials
SW3510C 09/20/2002 9:14 KL
I] GASOLINE RANGE ORGANICS SW8015B Units: mg/L
Gasoline Range Organics ND 0.05 0.028 0.1 0.1 1 09/30/02 14:01 DL
Surr: 1,4-Difluorobenzene 96.7 % 74121 1 09/30/02 14:01 DL
I] Surr: 4-Bromofluorobenzene 94.7 % 55-150 1 09/30/02 14:01 DL
HEADSPACE GAS ANALYSIS RSK147 Units: mg/L ‘
m Methane 0.002 0.0006 0.0012 0.0012 0.0012 1 09/26/02 14:27 ER |
NITROGEN, NITRATE (AS N) E300 Units: mg/L
m Nitrogen, Nitrate (As N) 2.4 0.05 0.03 0.1 0.1 1 09/18/02 13:00 SN
PURGEABLE AROMATICS SW8021B Units: ug/L
Benzene ND 0.074 0.074 1 1 1 09/30/02 14:01 DL j
I] Ethylbenzene ND 0.068 0.068 1 1 1 09/30/02 14:01 DL
Toluene ND 0.11 0.106 1 1 1 09/30/02 14:01 DL
Xylenes, Total ND 0.082 0.082 1 1 1 09/30/02 14:01 DL
Surr: 4-Bromofluorobenzene 97.9 % 56-158 1 09/30/02 14:01 DL
Surr: 1,4-Difluorobenzene 97.5 % 46-160 1 09/30/02 14:01 DL
- SULFATE E300 Units: mg/L
ﬂ Sulfate 105 1 0.04 0.2 2 10 09/30/02 15:22  CV
|
II Qualifiers:  ND/U - Not Detected above Sample Quantitation Limit >PCL - Result exceeds Protective Concentration Limit
B - Analyte detected in associated Method Blank above MDL D - Surrogate Recovery not reportable due to dilution
* - Surrogate Recovery Outside QC Limits Mi - Matrix Interference

J - Estimated Value between MDL and MQL
10/9/2002 8:13:26 AM




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

Client Sample ID MW-10

Collected: 09/16/2002 19:30 SPL Sample ID:  02090533-02

Site: Hobbs, NM

Analyses/Method Result QUAL SQL MDL MQL PQL DF  Date Analyzed Analyst
ALKALINITY, BICARBONATE M2320 B Units: mg/L.
Alkalinity, Bicarbonate 844 0.77 0.77 2 2 1 09/28/02 17:00 DG
ALKALINITY, CARBONATE M2320B Units: mg/L
Alkalinity, Carbonate ND 0.77 0.77 2 2 1 09/28/02 17:00 DG
CHLORIDE, TOTAL E325.3 Units: mg/L
Chloride 1030 16 0.66 1 25 25 09/26/02 16:30 cv
DIESEL RANGE ORGANICS SW8015B Units: ug/mL
Diesel Range Organics 3J JOo.5 1 5 09/20/02 18:40 AR
Surr: n-Pentacosane 60.2 % 18-120 5 09/20/02 18:40 AR
Prep Method Prep Date Prep Initials
SW3510C 09/20/2002 9:14 KL
GASOLINE RANGE ORGANICS SW8015B Units: mg/L
Gasoline Range Organics ND 0.05 0.028 0.1 0.1 1 09/30/02 14:26 DL
Surr: 1,4-Difluorobenzene 101 % 74-121 1 09/30/02 14:26 DL
Surr: 4-Bromofluorobenzene 104 % 55-150 1 09/30/02 14:26 DL
HEADSPACE GAS ANALYSIS RSK147 Units: mg/L
Methane 0.006 0.0012 0.0012 0.0012 0.0012 1 09/26/02 14:41 ER
NITROGEN, NITRATE (AS N) E300 Units: mg/L
Nitrogen, Nitrate (As N) ND 0.03 0.03 0.1 0.1 1 09/18/02 13:00 SN
PURGEABLE AROMATICS Sws8021B Units: ug/L
Benzene ND 0.074 0.074 1 1 1 09/30/02 14:26 DL
Ethylbenzene 0.1 J 0.068 0.068 1 1 1 09/30/02 14:26 DL
Toluene ND 0.11 0.106 1 1 1 09/30/02 14:26 DL
Xylenes,Total ND 0.082 0.082 1 1 1 09/30/02 14:26 DL
Surr: 4-Bromofiuorobenzene 99.8 % 56-158 1 09/30/02 14:26 DL
Surr: 1,4-Difluorobenzene 98.3 % 46-160 1 09/30/02 14:26 DL
SULFATE E300 Units: mg/L
Sulfate 318 5 0.04 0.2 10 50 09/30/02 15:22 cv
Qualifiers: ND/U - Not Detected above Sample Quantitation Limit >PCL - Result exceeds Protective Concentration Limit

B - Analyte detected in associated Method Blank above MDL D - Surrogate Recovery not reportable due to dilution

* - Surrogate Recovery Outside QC Limits

MI - Matrix Interference

J - Estimated Value between MDL. and MQL

10/9/2002 8:13:26 AM




HOUSTON LABORATORY
/’t 8880 INTERCHANGE DRIVE
® HOUSTON, TX 77054

(713) 660-0901

Client Sample ID MW-11A Collected: 09/16/2002 17:15 SPL Sample ID:  02090533-03

Site: Hobbs, NM

Analyses/Method Result QUAL SQL MDL MQL PQL DF Date Analyzed Analyst
ALKALINITY, BICARBONATE M2320 B Units: mg/L
Alkalinity, Bicarbonate 364 0.77 0.77 2 2 1 09/28/02 17:00 DG
ALKALINITY, CARBONATE M2320 B Units: mg/L
Alkalinity, Carbonate ND 0.77 0.77 2 2 1 09/28/02 17:00 DG
CHLORIDE, TOTAL E325.3 Units: mg/L
Chloride 1550 16 0.66 1 25 25 09/26/02 16:30 CV
DIESEL RANGE ORGANICS SwW8015B Units: ug/mL
Diesel Range Organics 1J JO05 1 5 09/20/02 19:19 AR
Surr: n-Pentacosane 61.6 % 18-120 5 09/20/02 19:19 AR
Prep Method Prep Date Prep Initials
SW3510C 09/20/2002 9:14 KL
GASOLINE RANGE ORGANICS SW8015B Units: mg/L
Gasoline Range Organics 0.2 0.05 0.028 0.1 0.1 1 09/30/02 14:52 DL
Surr: 1,4-Difluorobenzene 101 % 74-121 1 09/30/02 14:52 DL
Surr: 4-Bromofluorobenzene 134 % 55-150 1 09/30/02 14:52 DL
HEADSPACE GAS ANALYSIS RSK147 Units: mg/L
Methane ND 0.0012 0.0012 0.0012 0.0012 1 09/26/02 14:57 ER
NITROGEN, NITRATE (AS N) E300 Units: mg/L
Nitrogen, Nitrate (As N) 0.3 0.03 0.03 0.1 0.1 1 09/18/02 13:00 SN
PURGEABLE AROMATICS Sws021B Units: ug/L
Benzene 9 0.074 0.074 1 1 1 09/30/02 14:52 DL
Ethylbenzene a4 0.068 0.068 1 1 1 09/30/02 14:52 DL
Toluene ND 0.1 0.106 1 1 1 09/30/02 14:52 DL
Xylenes,Total ND 0.082 0.082 1 1 1 09/30/02 14:52 DL
Surr: 4-Bromofluorobenzene 112 % 56-158 1 09/30/02 14:52 DL
Surr: 1,4-Difluorobenzene 103 % 46-160 1 09/30/02 14:52 DL
SULFATE E300 Units: mg/L
Sulfate 383 5 0.04 0.2 10 50 09/30/02 15:22 CV
Qualifiers:  ND/U - Not Detected above Sample Quantitation Limit >PCL - Result exceeds Protective Concentration Limit
B - Analyte detected in associated Method Blank above MDL D - Surrogate Recovery not reportable due to dilution
* - Surrogate Recovery Outside QC Limits MI - Matrix Interference

J - Estimated Value between MDL and MQL

10/9/2002 8:13:26 AM




AL,

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

Client Sample ID MW-12D

Collected: 09/16/2002 16:42 SPL Sample ID:

02090533-04

Site: Hobbs, NM
Analyses/Method Resuit QUAL SQL MDL MQL PQL DF  Date Analyzed Analyst
ALKALINITY, BICARBONATE M2320 B Units: mg/L
Alkalinity, Bicarbonate 262 0.77 0.77 2 2 1 09/28/02 17:00 DG
ALKALINITY, CARBONATE M2320B Units: mg/L
Alkalinity, Carbonate ND 0.77 0.77 2 2 1 09/28/02 17:00 DG
CHLORIDE, TOTAL E325.3 Units: mg/L
Chiloride 86 1.3 0.66 1 2 2 09/26/02 16:30 cv
DIESEL RANGE ORGANICS Sw8015B Units: ug/mL
Diesel Range Organics 0.2 JO.1 1 1 09/20/02 19:58 AR
Surr: n-Pentacosane 41.0 % 18-120 1 09/20/02 19:58 AR
Prep Method Prep Date Prep Initials
SW3510C 09/20/2002 9:14 KL
GASOLINE RANGE ORGANICS Sws015B Units: mg/L
Gasoline Range Organics ND 0.05 0.028 0.1 0.1 1 09/30/02 15:17 DL
Surr: 1,4-Difluorobenzene 98.3 % 74-121 1 09/30/02 15:17 DL
Surr: 4-Bromofluorobenzene 95.7 % 55-150 1 09/30/02 15:17 DL
HEADSPACE GAS ANALYSIS RSK147 Units: mg/L
Methane ND 0.0012 0.0012 0.0012 0.0012 1 09/26/02 15:25 ER
NITROGEN, NITRATE (AS N) E300 Units: mg/L
Nitrogen, Nitrate (As N) 0.06 J 0.03 0.03 0.1 0.1 1 09/18/02 13:00 SN
PURGEABLE AROMATICS SW8021B Units: ug/L
Benzene ND 0.074 0.074 1 1 1 09/30/02 15:17 DL
Ethylbenzene ND 0.068 0.068 1 1 1 09/30/02 15:17 DL
Toluene ND 0.11 0.106 1 1 1 09/30/02 15:17 DL
Xylenes, Total ND 0.082 0.082 1 1 1 09/30/02 15:17 DL
Surr: 4-Bromofiucrobenzene 97.3 % 56-158 1 09/30/02 15:17 DL
Surr: 1,4-Difluorobenzene 97.8 % 46-160 1 09/30/02 15:17 DL
SULFATE E300 Units: mg/L
Sulfate 172 2 0.04 0.2 4 20 09/30/02 15:22 cv
Qualifiers:  ND/U - Not Detected above Sample Quantitation Limit >PCL - Result exceeds Protective Concentration Limit

B - Analyte detected in associated Method Blank above MDL D - Surrogate Recovery not reportable due to dilution
* - Surrogate Recovery Outside QC Limits
J - Estimated Value between MDL and MQL

MI - Matrix interference

10/9/2002 8:13:26 AM




HOUSTON LABORATORY
/" 8880 INTERCHANGE DRIVE
® HOUSTON, TX 77054

(713) 660-0901

Client Sample ID MW-14 Collected: 09/16/2002 19:20 SPL Sample ID: 02090533-05

Site: Hobbs, NM

Analyses/Method Result QUAL SQL MDL MQL PQL DF  Date Analyzed Analyst
CHLORIDE, TOTAL E325.3 Units: mg/L
Chloride 293 3.3 0.66 1 5 5 09/26/02 16:30 CV
Qualifiers: ND/U - Not Detected above Sample Quantitation Limit >PCL - Result exceeds Protective Concentration Limit
B - Analyte detected in associated Method Blank above MDL D - Surrogate Recovery not reportable due to dilution
* - Surrogate Recovery Outside QC Limits MI - Matrix Interference

J - Estimated Value between MDL and MQL

10/9/2002 8:13:27 AM




HOUSTON LABORATORY
I,‘ 8880 INTERCHANGE DRIVE
® HOUSTON, TX 77054

(713) 660-0901

Client Sampie ID MW-15 Collected: 09/16/2002 18:14 SPL Sample ID: 02090533-06

Site: Hobbs, NM

Analyses/Method Result QUAL saL MDL MQL PQL DF  Date Analyzed Analyst
CHLORIDE, TOTAL E325.3 Units: mg/L
Chioride 246 3.3 0.66 1 5 5 09/26/02 16:30 CV
Qualifiers: ND/U - Not Detected above Sample Quantitation Limit >PCL - Result exceeds Protective Concentration Limit
B - Analyte detected in associated Method Blank above MDL D - Surrogate Recovery not reportable due to dilution
* - Surrogate Recovery Outside QC Limits MI - Matrix Interference

J - Estimated Value between MDL and MQL
10/9/2002 8:13:27 AM
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HOUSTON LABORATORY
/,‘ 8880 INTERCHANGE DRIVE
® HOUSTON, TX 77054

Quality Control Report ' (713) 660-0901
ll Brown & Caldwell
BJ Hobbs 12832
nalysis: Diesel Range Organics WorkOrder: 02090533
Ipethod: SWs8015B Lab Batch ID: 22579
Method Blank Samples in Analytical Batch:
unib: HP_V_020920C1327781  Units:  ug/mL Lab Sample ID Client Sample ID
nalysis Date: 09/20/2002 18:40 Analyst: AR 02090533-01B MW-5
Preparation Date: 09/20/2002 9:14 PrepBy: KL Method SW3510C 02090533-02B MW-10
02090533-038 MW-11A
Il — 02090533-04B MW-12D
Analyte Resuit Qual |Rep Limit
Diesel Range Organics ND 1.0
y Surr: n-Pentacosane 74.4 18-120
Laboratory Control Sample (LCS)

RunlD: HP_V_020920C-1327778  Units: ug/mL
Analysis Date: 09/20/2002 18:00 Analyst: AR
Preparation Date:  09/20/2002 9:14 Prep By: KL Method SW3510C
Analyte Spike | Result | Percent Qual | Lower | Upper
Added Recovery Limit Limit
Diesel Range Organics 2.5 2.1 84, 21 175

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

Sample Spiked: 02090558-02

RuniD: HP_V_020920C-1327785  Units: ug/mL
Analysis Date: 09/20/2002 21:54 Analyst: AR
Preparation Date: 09/20/2002 9:14 Prep By: KL Method SW3510C
ll |
Analyte Sample | MS MS MS | MS% | MSD MSD | MSD % [MSD| RPD | RPD | RPD | Low |High |
Result | Spike | Result | Qual | Rcvry | Spike | Result | Rcvry | Qual Qual | Limit | Limit | Limit
Added Added
iesel Range Organics ND 5 3.5 61 5 3.8 68 1 39, 13| 130
\
IIOualifiers: ND/U - Not Detected at the Reporting Limit Mi - Matrix Interference
B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution
J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits
|]The percent recoveries for QC samples are correct as reported. Due to significant figures and

rounding, the reported RPD may differ from the displayed RPD values but is correct as reported.

10/9/2002 8:13:28 AM




HOUSTON LABORATORY
‘,,‘ 8880 INTERCHANGE DRIVE
‘ ® HOUSTON, TX 77054

Quality Control Report (713) 660-0901
Brown & Caldwell
BJ Hobbs 12832
nalysis: Headspace Gas Analysis WorkOrder: 02090533
I':Ilethod: RSK147 Lab Batch ID: R68587
Method Blank Samples in Analytical Batch:
IIZU"‘D: VARC_0200268-133209%  Units: ~ mgl/L Lab Sample ID Client Sample ID
nalysis Date: 09/26/2002 13:29 Analyst: ER 02090533-01C MW-5
02090533-02C MW-10
02090533-03C MW-11A
‘ 02090533-04C MW-12D
Analyte Result Qual |Rep Limit
Methane ND 0.0012

Sample Duplicate

Original Sample:  02090539-03
Il RuniD: VARC_020926B-1332104  Units: mg/L
~ Analysis Date: 09/26/2002 16:04 Analyst: ER
Il Analyte Sample | DUP DupP RPD RPD
Result | Result | Result Limit
Butane ND ND 0 50
ul Ethane 0.003] 0.0028 6 50
Ethylene ND ND 0 50
1 Isobutane ND ND 0 50
Methane 0.013] 0.0122 3 50
Propane ND ND 0 50
m Propylene ND ND 0 50
Il Qualifiers: ND/U - Not Detected at the Reporting Limit MI - Matrix Interference
B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution
J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits

The percent recoveries for QC samples are correct as reported. Due to significant figures and
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported.

10/9/2002 8:13:28 AM




HOUSTON LABORATORY
] /‘" 8880 INTERCHANGE DRIVE
| ® HOUSTON, TX 77054
Quality Control Report (713) 660-0901

Brown & Caldwell
BJ Hobbs 12832

nalysis: Purgeable Aromatics WorkOrder: 02090533
ethod: Sw8021B Lab Batch ID: R68774
Method Blank Samples in Analytical Batch:
uniD: HP_U_020930A-1336178  Units:  ug/L Lab Sample ID Client Sample ID
nalysis Date: 09/30/2002 13:35 Analyst: DL 02090533-01A MW-5
02090533-02A MW-10
Y 02090533-03A MW-11A
1 02090533-04A MW-12D
[ Analyte Result | Qual |Rep Limit 33
Benzene ND 1.0
Ethylbenzene ND 1.0
g Toluene ND 1.0
‘ Xylenes, Total ND 1.0
Surr: 1,4-Difluorobenzene 97.1 46-160
Surr: 4-Bromofluorobenzene 971 56-158

[ Laboratory Control Sample (LCS)

RunID: HP_U_020930A-1336178  Units: ug/L
II Analysis Date: 09/30/2002 12:45 Analyst: DL
‘ Analyte Spike Result | Percent Qual Lower | Upper
Added Recovery Limnit Limit
Benzene 50 50.2 100 70 130
Ethylbenzene 50 53.1 106 70 130
Toluene 50 52.1 104, 70 130
Xylenes, Total 150 160 107| 70 130

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

Sample Spiked: 02090533-03

RuniD: HP_U_020930A-1336408  Units: ug/L
Analysis Date: 09/30/2002 16:08 Analyst: DL
Analyte Sample | MS MS | MS | MS% |MSD | MSD | MSD% |MSD| RPD |RPD|RPD |Low [High
Result | Spike | Result | Qual | Rcvry | Spike | Result | Rcvry | Qual Qual | Limit | Limit | Limit
Added Added
enzene 9.30 20 36.8 137 20 37.7 142 3.41 21 32| 164
Ethylbenzene 411 20 7 149 * 20 72.8 158" | * 5.85 19 52 142 ‘
oluene ND 20 20.9 104 20 214 107 243 20, 38| 159 |
ylenes,Total ND 60 63 100 60 64 110 1.6 18 53| 144
I}Qualifiers: ND/U - Not Detected at the Reporting Limit MI - Matrix Interference |
B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution
J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits
mThe percent recoveries for QC samples are correct as reported. Due to significant figures and

rounding, the reported RPD may differ from the displayed RPD values but is correct as reported.

10/9/2002 8:13:29 AM




HOUSTON LABORATORY
Il 8880 INTERCHANGE DRIVE
® HOUSTON, TX 77054
Quality Control Report (713) 660-0901

l Brown & Caldwell
BJ Hobbs 12832

nalysis: Gasoline Range Organics WorkOrder: 02090533
method: SW8015B Lab Batch ID: R68775
Method Blank Samples in Analytical Batch:
lt“”'D: HP_U_020930B-1336186  Units: ~ mg/L Lab Sample ID Client Sample ID
nalysis Date: 09/30/2002 13:35 Analyst: DL 02090533-01A MW-5
02090533-02A MW-10
02090533-03A MW-11A
02090533-04A MW-12D
Analyte Resuit Qual |Rep Limit 05
Gasoline Range Organics ND 0.10
Surr: 1,4-Difluorobenzene 97.3 74-121
Surr: 4-Bromofiuorobenzene 95.7 55-150

Laboratory Control Sample (LCS)

RunlID: HP_U_020930B-1336185  Units: mg/L
Analysis Date: 09/30/2002 13:10 Analyst: DL
!
l Analyte Spike Resuit | Percent Qual Lower Upper
Added Recovery Limit Limit
Gasoline Range Organics 1 0.93 9 [ 70 130

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

Sample Spiked:  02090533-04

RunID: HP_U_020930B-1336511  Units: mg/L
Analysis Date: 09/30/2002 16:59 Analyst: DL
Analyte Sample | MS MS MS | M§8% | MSD MSD | MSD % |MSD| RPD | RPD | RPD | Low |High
Result | Spike | Result | Qual | Recvry | Spike | Result | Rcvry | Qual Qual | Limit | Limit | Limit
Added Added
Gasoline Range Organics ND 0.9 0.95 110 0.9 0.96 110 1.1 36| 36/ 160
I]Qualifiers: ND/U - Not Detected at the Reporting Limit M1 - Matrix Interference
B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution
J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits

The percent recoveries for QC samples are correct as reported. Due to significant figures and
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported.

10/9/2002 8:13:29 AM




HOUSTON LABORATORY
II /,‘ 8880 INTERCHANGE DRIVE
® HOUSTON, TX 77054

Quality Control Report (713) 660-0901

Brown & Caldwell
BJ Hobbs 12832

nalysis: Nitrogen, Nitrate (As N) WorkOrder: 02090533
ethod: E300 Lab Batch ID: R68305
Method Blank Samples in Analytical Batch:
lkumo; WET_020918ZB-1326525 Units: mg/L Lab Sample ID Client Sample ID
nalysis Date: 09/18/2002 11:45 Analyst: SN 02090533-01D MW-5
02090533-02D MW-10
02090533-03D MW-11A
02090533-04D MW-12D
Analyte Resuilt Qual | Rep Limit
Nitrogen, Nitrate (As N) ND 0.10

Laboratory Control Sample (LCS)

RunlID: WET_020918ZB-1326526 Units: mg/L
Analysis Date: 09/18/2002 11:45 Analyst: SN
‘ Analyte Spike Result | Percent Qual Lower | Upper
[ Added Recovery Limit Limit
Nitrogen, Nitrate (As N) 10 9.7 97 85 115
ﬂ Matrix Spike (MS) / Matrix Spike Duplicate (MSD)
Sample Spiked: 02090539-01
m Run!D: WET_0209182B-1326528  Units: mg/L
Analysis Date: 09/18/2002 13:00 Analyst: SN
Analyte Sample | MS MS MS | MS% | MSD MSD | MSD % {MSD| RPD | RPD | RPD | Low |High
Result | Spike | Result | Qual | Rcvry | Spike | Result Rcvry | Qual Qual | Limit | Limit | Limit
Added Added |
itrogen, Nitrate (As N) ND 10| 10.67 106.7 10 10.72 107.2 0.5050 20 80| 120 }
|
| ;
|
|
Il Qualifiers: ND/U - Not Detected at the Reporting Limit MI - Matrix Interference
B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution
'] J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits
The percent recoveries for QC samples are correct as reported. Due to significant figures and
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 10/9/2002 8:13-29 AM
Il \




HOUSTON LABORATORY
/‘,‘ 8880 INTERCHANGE DRIVE
Il ® HOUSTON, TX 77054
Quality Control Report (713) 660-0901

‘1 Brown & Caldwell
. BJ Hobbs 12832

nalysis: Chloride, Total WorkOrder: 02090533
method: E325.3 Lab Batch ID: R68665
Method Blank Samples in Analytical Batch:

unlD: WET_0209261-1334114  Units: ~ mg/L Lab Sample ID Client Sample ID

nalysis Date: 09/26/2002 16:30 Analyst: CV 02090533-01D MW-5
02090533-02D0 MW-10
02090533-03D MW-11A
02090533-04D MW-12D

Analyte Result | Qual |Rep Limit 02090533.05D MW 44
Chloride ND 7 1.0 ”

02090533-06D MW-15

Laboratory Control Sample (LCS)

RunlD: WET_020926L-1334116  Units: mg/L
Analysis Date: 09/26/2002 16:30 Analyst: CV
Analyte Spike Result | Percent Qual Lower Upper
Added Recovery Limit Limit
Chloride 99.1 95.6 96 90 110

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

Sample Spiked:  02090533-01
RuniD: WET_020926L-1334118 Units: mg/L
Analysis Date:  09/26/2002 16:30 Analyst: CV |
Analyte Sample | MS MS MS | MS% | MSD MSD | MSD% |MSD| RPD | RPD | RPD | Low |High
Result | Spike | Result | Qual | Revry | Spike | Result | Rcvry | Qual Qual | Limit | Limit | Limit
Added Added
hloride 120.6 250, 370.4 99.93 250 370.4 99.93 0 20 85 115
Qualifiers: ND/U - Not Detected at the Reporting Limit MI - Matrix Interference
B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution
J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits

The percent recoveries for QC samples are correct as reported. Due to significant figures and
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported.

10/9/2002 8:13:29 AM




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TX 77054
Quality Control Report (713) 660-0901
Brown & Caldwell
BJ Hobbs 12832

WorkOrder:
Lab Batch ID:

02090533
R68693

Alkalinity, Bicarbonate
M2320 B

nalysis:
ethod:

=

Method Blank
WET_020928A-1334553

Samples in Analytical Batch:

Units:

uniD: mg/l Lab Sample ID Client Sample ID
nalysis Date: 09/28/2002 17:00 Analyst: DG 02090533-01D MW-5
02090533-02D MW-10
02090533-03D MW-11A
02090533-04D MW-12D
II Analyte Resutt Qual | Rep Limit
Alkalinity, Bicarbonate ND 2.0
Laboratory Control Sample (LCS)
RunlD: WET_020928A-1334555 Units: mg/L
I] Analysis Date: 09/28/2002 17:00 Analyst: DG
Analyte Spike Result | Percent Qual Lower | Upper
l: Added Recovery Limit | Limit
: Alkalinity, Bicarbonate 85.9 87.1 101 90 110
Sample Duplicate
I' Original Sample:  02090533-01
RuniD: WET_020928A-1334556  Units: mg/L
Analysis Date: 09/28/2002 17:00 Analyst: DG
Analyte Sample | DUP DUP RPD RPD
Result | Result | Result Limit
Alkalinity, Bicarbonate 249 250 0 20

MI - Matrix interference
D - Recovery Unreportable due to Dilution
* - Recovery Outside Advisable QC Limits

ND/U - Not Detected at the Reporting Limit
B - Analyte detected in the associated Method Blank
J - Estimated value between MDL and PQL

The percent recoveries for QC samples are correct as reported. Due to significant figures and
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported.

Qualifiers: ‘

i
10/9/2002 8:13:29 AM




’ HOUSTON LABORATORY

l ‘[ﬁt 8880 INTERCHANGE DRIVE

* & HOUSTON, TX 77054
Quality Control Report (713) 660-0901

Brown & Caldwell
BJ Hobbs 12832

‘ nalysis: Alkalinity, Carbonate WorkOrder: 02090533
3 ethod: M2320 B Lab Batch ID: R68694
‘ Method Blank Samples in Analytical Batch:
uniD: WET_0200268-1334562  Units: ~ mg/L Lab Sample ID Client Sample ID
nalysis Date: 09/28/2002 17:00 Analyst: DG 02090533-01D MW-5
02090533-02D MW-10
02090533-03D MW-11A
' 02090533-04D MW-12D
Analyte Resuilt Qual {Rep Limit
Alkalinity, Carbonate ND 2.0
I' Laboratory Control Sample (LCS)
RuniD: WET_020928B-1334564  Units: mg/L
m Analysis Date: 09/28/2002 17:00 Analyst: DG
\ Analyte Spike Result | Percent Qual Lower | Upper
I] : Added Recovery Limit Limit
Alkalinity, Carbonate 85.9 87.1 101 90 110

Sample Duplicate

Original Sample:  02090533-01

RunlID: WET_020928B-1334565  Units: mg/L
m Analysis Date: 09/28/2002 17:00 Analyst:. DG
] Analyte Sample | DUP bupP RPD RPD
Result | Result | Result Limit
‘ Alkalinity, Carbonate ND ND 0 20
IIQualifiers: ND/U - Not Detected at the Reporting Limit Mi - Matrix Interference
B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution
J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits
The percent recoveries for QC samples are correct as reported. Due to significant figures and

rounding, the reported RPD may differ from the displayed RPD values but is correct as reported.

10/9/2002 8:13:29 AM




| HOUSTON LABORATORY
1 ‘[,‘ 8880 INTERCHANGE DRIVE
‘ B HOUSTON, TX 77054
Quality Control Report (713) 660-0901

Brown & Caldwell
BJ Hobbs 12832

%—

nalysis: Sulfate WorkOrder: 02090533
ethod: E300 Lab Batch ID: R68817
Method Blank Samples in Analytical Batch:
| uniD: WET_020930M-1337041  Units: mg/L Lab Sample ID Client Sample ID
nalysis Date: 09/30/2002 15:22 Analyst: CV 02090533-01D MW-5
02090533-02D MW-10
02090533-03D MW-11A
— 02090533-04D MW-12D
Analyte Result Qual |Rep Limit
Sulfate ND 0.20
I! Laboratory Control Sample (LCS)
RunlID: WET_020930M-1337042  Units: mg/L
Analysis Date: 09/30/2002 15:22 Analyst: CV
. Analyte Spike Result | Percent Qual Lower | Upper
Added Recovery Limit | Limit
; Sulfate 10 9.09 91 85 115
I] Matrix Spike (MS) / Matrix Spike Duplicate (MSD)
Sample Spiked: 02090533-01
RuniD: WET_020930M-1337044  Units: mg/L
Analysis Date: 09/30/2002 15:22 Analyst: CV
Analyte Sample | MS MS MS | MS% | MSD MSD | MSD % |MSD| RPD | RPD | RPD | Low | High
Result | Spike | Result | Qual | Rcvry | Spike | Result | Rcvry | Qual Qual | Limit | Limit | Limit
Added Added
ulfate 105.5 100| 214.5 109.0 100 208.4 102.9 5.746 20, 80| 120
Qualifiers: ND/U - Not Detected at the Reporting Limit Mi - Matrix Interference
B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution
J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits
The percent recoveries for QC samples are correct as reported. Due to significant figures and
b rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 10/9/2002 8:13:30 AM
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HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TX 77054
(713) 660-0901

Sample Receipt Checklist

Workorder: 02090533 Received By: RT
Date and Time Received: 9/18/2002 8:00:00 AM Carrier name: Client
Temperature: 5 Chilled by: Water Ice
I] 1. Shipping container/cooler in good condition? Yes No [J Not Present [ |
2_ Custody seals intact on shippping container/cooler? Yes No [J Not Present [
l’ 3. Custody seals intact on sample bottles? Yes [ No [ Not Present
4. Chain of custody present? Yes No [
+
5. Chain of custody signed when relinquished and received? Yes No [
m 6. Chain of custody agrees with sample labels? Yes No []
- 7. Samples in proper container/bottle? Yes No L]
8. Sample containers intact? Yes No [}
Il 9. Sufficient sample volume for indicated test? Yes No []
‘ 10. All samples received within holding time? Yes No []
41, Container/Temp Blank temperature in compliance? Yes No [J
12. Water - VOA vials have zero headspace? Yes No [] Not Applicable i
13. Water - pH acceptable upon receipt? Yes No [] Not Applicable O
SPL Representative:l \ Contact Date & Time:

Client Name Contacted: | |

Non Conformance
Issues:

Client Instructions:

10/9/2002 8:13:30 AM
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1.0 INTRODUCTION

Brown and Caldwell conducted a 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
in September 2001. This report presents a description of the groundwater sampling field activities,
a summary and evaluation of the analytical results, and an evaluation of remedial technologies

being applied at the facility. A groundwater potentiometric surface map and a hydrocarbons

concentration map are included.

A layout of the facility is shown in Figure 1. The facility formerly operated an on-site fueling
system. Subsurface impact near the former diesel fueling system was detected by the New Mexico
Oil Conservation Division (NMOCD) during an on-site inspection on February 7, 1991. The
fueling system was taken out of operation in July 1995. 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.

A biosparging system was activated in November 1995 and expanded in March/April 1997 and
February/March 1998 to remediate soil and groundwater at the former fuel island area of the
facility. The biosparging system was deactivated on November 1, 2000 after achieving cleanup
goals for groundwater. The confirmation soil sampling program specified in the NMOCD-
approved Remedial Action Plan (RAP) for the facility was conducted in July 2001. The results of
the confirmation soil sampling program were presented to NMOCD in the report for the June 2001
groundwater sampling event. The September 2001 sampling event is the first groundwater

sampling event conducted since the completion of the confirmation soil boring program.

BJ Services removed three field waste tanks at the facility on March 6-7, 1997. The ongoing
groundwater monitoring program was expanded 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.
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A site chronology detailing the history of investigations into and remediation of soil and
groundwater impacts in the former fueling system and the former field waste tanks areas of the

facility is presented in Table 1.
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2.0 FIELD ACTIVITIES AND RESULTS

Brown and Caldwell purged and sampled 10 monitor wells at the facility during the September
2001 groundwater sampling event to determine concentrations of dissolved-phase hydrocarbons in
groundwater and to evaluate general groundwater quality in the area of the facility. Monitor well
locations are shown in Figure 1. The following subsections describe the field activities conducted
by Brown and Caldwell at the facility in September 2001 and present the results of the associated

groundwater analyses.

2.1 Groundwater Sampling Activities

Groundwater level measurements were obtained from monitor wells prior to purging and sampling
the wells. Groundwater levels were measured to the nearest 0.01 foot with an oil/water interface
probe. Current and historic groundwater elevation data are presented in Table 2. The groundwater
elevation data indicate that the groundwater flow direction is to the east/northeast, with a hydraulic
gradient of approximately 0.008 foot/foot. A groundwater elevation map for September 10, 2001 is
presented in Figure 2. The groundwater elevation data presented in Table 2 indicate that
groundwater levels have declined in all monitor wells at the facility since late 1995. Monitor wells
MW-12 and OW-4 did not contain sufficient water in September 2001 for collection of
groundwater samples. Monitor well MW-12D is located adjacent to monitor well MW-12 and is
screened in a deeper portion of the aquifer than is monitor well MW-12. Brown and Caldwell

collected a groundwater sample from monitor well MW-12D in lieu of sampling monitor well

MW-12.

All wells except monitor well MW-10 were purged and sampled using a bladder pump. Downhole
tubing was decontaminated between each usage by pumping distilled water through the full length
of the tubing to clean its interior and by rinsing its exterior with distilled water. Monitor well MW-
10, which contained only a minimal quantity of water, was sampled with a disposable bailer. The

wells were sampled in general order of least impacted to most impacted (based on analytical results
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from the June 2001 sampling event) to further mitigate the potential for cross-contamination of

wells.

Field parameter measurements for pH, conductivity, oxidation-reduction (redox) potential,
dissolved oxygen, and temperature were collected from wells containing an adequate volume of
water during and upon completion of well purging. Ferrous iron and alkalinity were measured in
selected wells upon conclusion of purging activities to further assist in assessment of natural
attenuation potential. Turbidity of groundwater was typically measured upon conclusion of purging
activities. Field parameter readings were recorded on the groundwater sampling forms included in

Appendix A. Field readings for the groundwater sampling event are summarized in Table 3.

Groundwater samples were collected directly from the discharge line of the bladder pump upon
completion of purging operations or, in the case of monitor well MW-10, by pouring recovered
water from a bailer. Each sample was transferred to laboratory-prepared, clean glass or plastic
containers sealed with Teflon®-lined lids, labeled, and placed on ice in an insulated cooler for
delivery to Southern Petroleum Laboratory in Houston, Texas for analysis. Completed chain-of-

custody documentation was provided for all samples.

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 an on-site water reclamation system for re-use by

BJ Services.
2.2 Results of Groundwater Analyses

Groundwater samples from monitor wells MW-14 and MW-15 were analyzed for chloride content
using Method 325.3. Groundwater samples from the remaining wells sampled in September 2001
were analyzed for gasoline- and diesel-range total petroleum hydrocarbons (TPH-G and TPH-D)

using EPA Method 8015B and for benzene, toluene, ethylbenzene, and xylenes (BTEX) using EPA
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Method 8021. Selected wells were also sampled for natural attenuation evaluation parameters. The
laboratory analytical reports and chain-of-custody documentation for the groundwater samples

collected during the September 2001 sampling event are provided in Appendix B.

Current and cumulative analytical results for BTEX, TPH-D, and TPH-G are presented in Table 4.
Figure 3 presents a hydrocarbons concentration map for the September 2001 sampling event.
Benzene concentrations in excess of the laboratory detection limit were reported in only two of the
eight groundwater samples submitted for BTEX analysis during this sampling event. Benzene
concentrations were below the New Mexico Water Quality Control Commission (NMWQCC)
standard of 0.01 milligrams per liter (mg/L) in all wells. Benzene has not been detected in former
fuel island source area monitor wells MW-3, MW-4, or MW-13 since June 1999, March 1999, and
June 2000, respectively. Adjustments to the biosparging system in July 1999 and March 2000 to
increase air flow to the monitor well MW-13 area resulted in decreases in the concentration of

benzene in monitor well MW-13 from 1.5 mg/L on July 2, 1999 to the present non-detectable

concentration.

Table 5 presents current and historic results for chloride ahalyses performed on groundwater
samples collected at the facility. The respective chloride concentrations of 245 mg/L and 228 mg/L
in downgradient wells MW-14 and MW-15 in September 2001 are less than the NMWQCC
standard of 250 mg/L for chloride. The chloride concentration in monitor well MW-15 has
remained essentially constant from the time of its installation in January 2001 to the present. The

chloride concentration in monitor well MW-14 has decreased from 368 mg/L to less than 250 mg/L

during this time period.

Groundwater samples from selected wells were analyzed for sulfate by Method 300.0 and dissolved
methane by Method RSK-SOP 147/175 to assist in evaluation of natural attenuation processes at
the facility. In accordance with standard procedures for evaluating natural attenuation processes,
sample aliquots designated for nitrate analysis by Method 300.0 were also collected from the

selected wells on September 10, 2001. Method 300.0 specifies a maximum holding time of 48
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hours between collection of samples and completion of nitrate analyses. Nitrate analyses of
groundwater samples collected on September 10, 2001 could not be completed within 48 hours due
to the national events of September 11, 2001, however. Nitrate analyses from monitor wells MW-
5, MW-10, MW-11A, and MW-12D will be performed during upcoming groundwater sampling
events. The current and historic results for nitrate, sulfate, and dissolved methane analyses
performed on groundwater samples from monitor wells MW-5, MW-10, MW-11A, MW-12, and
MW-12D are presented in Table 6.
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3.0 EVALUATION OF REMEDIAL TECHNOLOGIES

The following subsections present evaluations of the remedial technologies applied at the former
fueling system and former field waste tanks areas of the BJ Services facility at Hobbs, New

Mexico.
3.1 Biosparging System at the Former Fueling System Area

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 at the former fueling system area of the facility in the RAP submitted to the
NMOCD in May 1994. The NMOCD approved the RAP on August 11, 1994. The biosparging
system was installed in August 1995 and expanded in April 1997 and February 1998. Operation of
the biosparging system resulted in substantial decreases in hydrocarbon concentrations in former
fueling system area monitor wells MW-1, MW-3, MW-4, MW-9, and MW-13, as documented in

the December 2000 groundwater sampling report for the facility.

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 deactivated on November 1, 2000. The September 2001 sampling event is

the fourth sampling event completed since this shut down.

Benzene concentrations in former fueling system source area monitor wells MW-3, MW-4, MW-9,
and MW-13 have remained at non-detectable levels since deactivation of the biosparging system.
BTEX constituent concentrations in these wells and monitor well MW-1 have now remained below

applicable NMWQCC standards for six consecutive quarters.

In accordance with the RAP, confirmation soil sampling activities were conducted at the former
fueling system area in July 2001 to verify the effectiveness of the biosparging system in

remediating vadose zone soils in this area. The analytical results for these soil samples, as
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discussed in the report for the June 2001 groundwater sampling event, indicate that remediation
goals for soil in this area have successfully been achieved. The September 2001 sampling event is
the first groundwater sampling event conducted since the completion of the confirmation soil
boring program. If, in accordance with the requirements specified in the NMOCD-approved RAP,
analytical results for groundwater samples collected from monitor wells at the former fueling
system source area do not exceed the groundwater remediation goals specified in the RAP during
the 1-year followup quarterly monitoring period, then a biosparging system closure report will be

submitted for the former fuel island portion of the facility.
3.2 Natural Attenuation at the Former Field Waste Tanks Area

Natural attenuation is the primary remediation mechanism for the dissolved-phase hydrocarbon

plume located in the area of the former field waste tanks (see Figure 1).

Plume behavior is the primary evidence of natural attenuation. 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 dissolvéd oxygen, nitrate, sulfate, and carbon dioxide. 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 been
generally stable or declining subsequent to removal of the field waste tanks. Sporadic increases in
total BTEX concentrations between quarterly sampling events have been observed in monitor wells
in this area since March 1997, however. These increases may be attributed to sporadic loading

rates from the vadose zone in excess of the natural attenuation rate of the area. The following
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subsections present primary and secondary evidence of natural attenuation of hydrocarbons in

groundwater at the former field waste tanks area of the facility.

3.2.1 Primary Evidence

The benzene concentration in monitor well MW-10 has decreased from a maximum of 1.3 mg/L in
August 1995 (prior to removal of the field waste tanks) to less than the NMWQCC standard of 0.01
mg/L in each of the last four groundwater sampling events. Concentrations of toluene,
ethylbenzene, and xylenes in monitor well MW-10 have undergone similar decreases over this time

period.

Benzene concentrations at the monitor well MW-11 and MW-11A location have decreased from a
maximum of 0.970 mg/L in December 1996 (prior to removal of the field waste tanks) to less than
the NMWQCC standard of 0.01 mg/L in the last two groundwater sampling events. There has been
only one detection of toluene, ethylbenzene, or xylenes in monitor well MW-11A groundwater

since September 1998.

Concentrations of BTEX constituents at the monitor well MW-12 location have displayed
decreases similar to those observed at the monitor well MW-11 and MW-11A location since

September 1998.

3.2.2 Secondary Evidence

The following lines of geochemical evidence can be used to 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.
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There appear to be no consistent differences in dissolved oxygen concentrations in
groundwater at the former field waste tanks area as compared to groundwater from non-
hydrocarbon impacted wells at the facility. The lack of a discernible decrease in
dissolved oxygen concentrations in groundwater at the former field waste tanks area in
September 2001 is probably due to the very low to non-detectable concentrations of
hydrocarbon constituents measured in monitor wells MW-10, MW-11A, and MW-12D
during this sampling event.

Historic evidence submitted to the NMOCD in previous quarterly groundwater
monitoring reports for the facility has indicated that dissolved oxygen concentrations
have typically been depressed in hydrocarbon-impacted monitor wells relative to non-
impacted wells at the facility (see the June 2001 Groundwater Sampling Report for BJ
Services Hobbs, New Mexico Facility, for example). Continued use of dissolved oxygen
as an electron acceptor during intrinsic bioremediation of residual hydrocarbons at the
former field waste tanks area is likely to occur, but currently observed hydrocarbon
concentrations are apparently too low to cause an observable decreases in dissolved oxygen
concentrations in this area.

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.

As discussed in Section 2.1, nitrate analyses could not be performed within the method-
specified 48-hour holding time during the September 2001 sampling event. However,
historic data from the facility suggest that nitrate is used as an electron acceptor during
natural attenuation processes in the former field waste tanks area. For example, nitrate
concentrations were measured at less than 0.1 mg/L. in former field waste tanks area
monitor wells MW-10, MW-11A, and MW-12 during the June 2001 sampling event. These
concentrations were less than the background nitrate concentration of 2.74 mg/L. measured
in monitor well MW-5 (see Table 6). The historic non-detections of nitrate in monitor wells
MW-10, MW-11A, and MW-12 provided evidence that nitrate has served as an electron
acceptor during natural attenuation of hydrocarbons in the former field waste tanks area of
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 5.0 mg/L in former field waste tanks area
monitor well MW-11A in September 2001, as shown in Table 3. Ferrous iron was
measured at a concentration of 0.5 mg/L in background monitor well MW-5 and at
concentrations of 1.5 mg/L in non-hydrocarbon impacted monitor wells MW-4 and MW-
14. The elevated ferrous iron concentration in monitor well MW-11A suggests that ferric
PAWp\BJSERV\128321086r.doc 10
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iron is being used as an electron acceptor during natural attenuation of hydrocarbons at the
former field waste tanks area.

Ferrous iron was measured at a concentration of 2 mg/L in monitor well MW-13 in
September 2001. This ferrous iron concentration is greater than the ferrous iron
concentrations of 0.5 mg/L to 1.5 mg/LL measured in background and other non-
hydrocarbon impacted monitor wells at the facility. This ferrous iron concentration is
less than the ferrous iron concentration of 5.0 mg/L measured in former field waste tanks
area monitor well MW-11A. Thus, the September 2001 ferrous iron concentration of 2
mg/L. in monitor well MW-13 is intermediate between the ferrous iron concentrations
measured in other non-hydrocarbon impacted monitor wells at the facility and the ferrous
iron concentration measured in former field waste tanks area monitor well MW-11A.
The intermediate ferrous iron oxygen concentration measured in monitor well MW-13
further suggests that the groundwater geochemistry in the area of well MW-13 is in the
process of returning to ambient conditions after the recent removal of hydrocarbons from
groundwater in that area and the November 2000 deactivation of the biosparging system,
as previously documented for both ferrous iron and dissolved oxygen in the June 2001
Groundwater Sampling Report for BJ Services Hobbs, New Mexico Facility.

4

Microbes that utilize sulfate become active when dissolved oxygen, nitrate, and ferric iron
are depleted. Sulfate concentrations should therefore decrease in areas where intrinsic
bioremediation is occurring through use of sulfate as an electron acceptor. The sulfate
concentration in former field waste tanks area monitor well MW-11A is 280 mg/L. The
sulfate concentration in background monitor well MW-5 is 130 mg/L. The fact that the
sulfate concentration in the hydrocarbon-impacted well is greater than the sulfate
concentration in the background well suggests that sulfate is not being utilized as an
electron acceptor in the former field waste tanks area.

wn

Methane is a reaction product generated during utilization of carbon dioxide as an electron
acceptor, and its concentration should therefore increase in areas where concentrations of
electron acceptors such as dissolved oxygen, nitrate, and ferric iron have diminished.

Methane was not detected in the background monitor well or the monitor wells at the
former field waste tanks area during the September 2001 groundwater sampling event. The
non-detections of methane in groundwater at the former field waste tanks area in
September 2001 may be attributable to the very low to non-detectable concentrations of
hydrocarbon constituents measured in monitor wells MW-10, MW-11A, and MW-12D
during this sampling event.

l Previous quarterly groundwater monitoring reports for the facility submitted to the
NMOCD have cited elevated methane concentrations in former field waste tanks area
I monitor wells (see the June 2001 Groundwater Sampling Report for BJ Services Hobbs,
New Mexico Facility, for example). The historically elevated methane concentrations in
monitor wells at the former field waste tanks area suggest that utilization of carbon dioxide
l PAWp\BJSER V\12832\086r.doc 11
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as an electron acceptor, resulting in methanogenesis, has occurred during natural attenuation
of hydrocarbons at the former field waste tanks area of the facility.

6. Redox potential is a measure of chemical energy in groundwater. The redox potential of
groundwater from background well MW-5 was measured at 171 millivolts (mV) in
September 2001. Redox values in non-hydrocarbon impacted wells MW-3, MW-4, MW-7,
MW-14 and MW-15 ranged from 138.1 mV to 177.1 mV, as shown in Table 3. A redox
potential of —117.1 mV was measured in former field waste tanks area monitor well MW-
11A. The negative redox value in former field waste tank area monitor well MW-11A
provides additional evidence that natural attenuation of hydrocarbons is occurring in the
area of the former field waste tanks.

A redox potential of 97 mV was measured in monitor well MW-13 in September 2001.
This value is intermediate between the redox values ranging from 138.1 mV to 177.5 mV
measured in other non-hydrocarbon impacted wells (i.e., MW-3, MW-4, MW-5, MW-7,
MW-14 and MW-15) and the negative redox potential measured in former field waste tanks
area monitor well MW-11A, providing further evidence that the groundwater geochemistry
in the area of monitor well MW-13 is currently returning to ambient conditions after the
recent removal of hydrocarbons in groundwater in that area and the November 2000
deactivation of the biosparging system

7. Alkalinity is expected to increase during natural attenuation processes, due to the leaching
of carbonates from mineral substrates by microbially produced organic acids. Alkalinity
data collected from monitor wells at the facility in September 2001 are inconclusive,
however.

In conclusion, historic dissolved oxygen, nitrate, and methane data suggest that dissolved oxygen,

nitrate, and carbon dioxide have acted as electron acceptors during intrinsic bioremediation

processes at former field waste tanks area of the facility. Ferric iron also appears to be serving as
an electron acceptor during natural attenuation of hydrocarbons, as evidenced by the elevated
ferrous iron concentration in monitor well MW-11A at the former field waste tanks area in

September 2001. Current redox data provide further evidence that natural attenuation of

hydrocarbons is occurring 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-12D and the background well,
MW-5. Redox potential, dissolved oxygen content, and alkalinity are good indicators of the

occurrence of aerobic bioremediation of hydrocarbons, so it is also recommended that field testing
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for these parameters be performed in all wells to be sampled during upcoming groundwater

monitoring events.
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4.0 CONCLUSIONS AND RECOMMENDATIONS

The following conclusions and recommendations are based on information obtained during the
September 2001 groundwater sampling event conducted at the BJ Services Hobbs, New Mexico

facility.

4.1 Conclusions

. Dissolved benzene and BTEX concentrations in all monitor wells located near the former
fueling system area are non-detectable. TPH was detected in only one well in this area.
Benzene, BTEX, and TPH concentrations in these wells have remained below applicable
standards for the past six quarterly groundwater sampling events. Operation of the
biosparging systeri in the former fueling system source area has resulted in substantial
reductions in hydrocarbon impacts and achievement of remediation goals for groundwater
in this area.

. Benzene concentrations in former field waste tanks area monitor wells sampled in
September 2001 are less than the New Mexico WQCC standard of 0.01 mg/L for benzene.
Natural attenuation processes appear to be occurring in the vicinity of the former field waste
tanks removed in March 1997, based on decreasing hydrocarbon concentrations in local
monitor wells over time and as substantiated by geochemical data.

. Groundwater geochemistry in the vicinity of monitor well MW-13, which is located
downgradient of the former fueling system source area and the biosparging system, appears
to be returning to ambient conditions following removal of hydrocarbons and the November
2000 deactivation of the biosparging system.

. Chloride concentrations in monitor wells MW-14 and MW-15 are less than the NMQCC
standard of 250 mg/L.. Chloride concentrations in monitor well MW-14 have been less than
250 mg/L for two consecutive quarters. Chloride concentrations in monitor well MW-15
have remained essentially constant since installation of these wells in January 2001.

4.2 Recommendations

. Continue the quarterly monitoring program for former field waste tank area monitor wells
MW-10, MW-11A, and MW-12D. Continue monitoring for natural attenuation
parameters in these wells and the background monitor well MW-5, including field-testing
for natural attenuation indicator parameters.
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. Continue quarterly monitoring of wells pertaining to the former fueling system source area
for the 1-year period commencing in September 2001.

. If analytical results for groundwater samples collected from monitor wells at the former
fueling system source area do not exceed the groundwater remediation goals specified in the
RAP during the 1-year quarterly monitoring period, then a biosparging system closure
report will be submitted for the former fuel island portion of the facility.

. After submittal and approval of the biosparging system closure report by the NMOCD,
decommission the biosparging system and P&A the injection wells, extraction wells, and
applicable monitor wells.
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Table 1
Site Chronology
B.J Services Company, U.S.A.
Hobbs, New Mexico

Date

Activity

February 7, 1991

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

August 6, 1991

The NMOCD 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 NMQCD.

November 15, 1991

The NMOCD approved the Technical Work Plan submitted by RSA.

December 16, 1991

RSA sampled the fresh water well. The analytical results were
submitted to the NMOCD.

February 21, 1992

Western sampled the fresh water well. The analytical results were
submitted to the NMOCD.

July 29 -
August 10, 1992

Brown and Caldwell conducted a soil and groundwater investigation
according to the approved Technical Work Plan. The investigation
included drilling and sampling nine soil borings, sampling six hand-
augured soil borings, installation and sampling of five monitor wells,
and sampling of the fresh water well.

October 12, 1992

Brown and Caldwell submitted a Soil and Groundwater Investigation
Report to the NMOCD.

December 2, 1992

The NMOCD requested the installation and sampling of four
additional monitor wells, including a monitor well on an adjacent

property.

April 13, 1993

Brown and Caldwell conducted a vapor extraction pilot test on the
existing monitor wells.

April 15, 1993

Brown and Caldwell installed off-site monitor well MW-9,

April 22, 1993

Brown and Caldwell sampled off-site monitor well MW-9.

May 27, 1993

Brown and Caldwell submitted a letter report documenting the
installation and sampling of off-site monitor well MW-9 to the
NMOCD.

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, US.A.
Hobbs, New Mexico

Date

Activity

June 21, 1993

ENSR Consulting and Engineering (ENSR), the environmental
consuitant for the adjacent property owner on which off-site well MW-
9 is located, submitted a request to sample monitor well MW-9.

July 15, 1993

ENSR split a groundwater sample collected from monitor well MW-9
with Brown and Caldwell.

July 30, 1993

USTank Management, Inc. submitted a 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 monitor
wells. Brown and Caldwell sampled each of the existing and newly
installed monitor wells.

January 26, 1994

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

May 6. 1994

A Remedial Action Plan (RAP) submitted to the NMOCD.

August 11, 1994

The RAP was approved by the NMOCD.

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

August 14-26, 1995

Remedial Construction Services, lnc. (RCS) constructed the initial
design of the biosparging system.

September 19, 1995

Operation of the extraction portion of the biosparging system
commenced.

November 13, 1995

Operation of the injection portion of the biosparging system
commenced.

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.
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Table 1 (Continued)
Site Chronology
BJ Services Company, U.S.A.
Hobbs, New Mexico

Date

Activity

May 31, 1996

Brown and Caldwell conducted the May 1996 groundwater sampling
event.

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 tanks 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 was installed.

April 1997

Vapor extraction well VE-4 was 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 was 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 Al-24 and new
vapor extraction wells VE-35 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.
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Table 1 (Continued)
Site Chronology
BJ Services Company, U.S.A.
Hobbs, New Mexico

Date

Activity

December 9-10, 1998

Brown and Caldwell conducted the December 1998 groundwater
sampling event.

January 21, 1999

The 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 by the NMOCD.

May 19, 1999

The 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
injection well injection system to Lateral No. | and optimized air flow
to injection wells Al-16 and AlI-17 to apply increased remedial
pressure to the eastern portion 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 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 deactivated the biosparging system.

December 7, 2000

Brown and Caldwell conducted the December 2000 groundwater
sampling event.
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Table 1 (Continued)
Site Chronology
BJ Services Company, U.S.A.
Hobbs, New Mexico

January 2001

Brown and Caldwell installed and sampled monitor wells MW-14 and
MW-15.

March 8-9, 2001

Brown and Caldwell conducted the March 2001 groundwater sampling
event.

June 21-22, 2001

Brown and Caldwell conducted the June 2001 groundwater sampling
event

July 23,2001

Brown and Caldwell collected soil samples from four soil borings
installed at the former fueling system area of the facility to confirm the
effectiveness of the biosparging system in remediating hydrocarbon
impact to soil, as specified in the NMOCD-approved RAP.

September 10, 2001

Brown and Caldwell conducted the September 200! groundwater
sampling event
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II Table 2
Cumulative Groundwater Elevation Data
Hobbs, New Mexico Facility
Il BJ Services Company, U.S.A.
t Monitor Top-of-Casing ) Depth to Free Product Groundwater
l Well Elevation (MSL) Date Measured Groundwater (feet) | Thickness (feet)| Elevation (MSL) Comments
1 MW-1 3,647.53 8/10/1992 53.22 0.00 3,594.31 (1)
l* 2/9/1993 53.03 0.00 3,594.50
8/18/1993 53.10 0.00 3,594 .43
1/26/1994 53.31 0.00 3,594.22
5/3/1995 54.64 0.20 3,593.05 2)
7/31/1995 54.14 0.00 3,593.39
11/14/1995 53.69 0.00 3,593.84
2/23/1996 54.32 0.00 3,593.21
3/31/1996 54.14 0.00 3,593.39
I] 8/23/1996 56.17 0.00 3,591.36
12/2/1996 55.27 0.00 3,592.26
3/12/1997 55.70 0.27 3,592.05
6/12/1997 55.08 0.02 3,592.47
ll 9/12/1997 55.64 0.51 3,592.31
' 12/10/1997 55.46 0.00 3,592.07 PSH Sheen
3/24/1998 55.81 0.00 3,591.72 PSH Sheen
6/23/1998 56.38 0.06 3,591.20
II 9/30/1998 56.82 0.00 3,590.71 PSH Sheen
12/9/1998 57.05 0.00 3,590.48
3/10/1999 5745 0.00 3,590.08
6/10/1999 58.02 0.00 3,589.51
m 7/2/1999 57.90 0.00 3,589.63
9/14/1999 58.14 0.00 3,589.39
12/9/1999 - - - 3)
3/9/2000 58.99 0.00 3,588.54
6/8/2000 - - -
| 9/13/2000 - - -
12/7/2000 - - -
g 3/8/2001 60.35 0.00 3,587.18
6/21/01 60.99 0.00 3,586.54
9/10/01 61.17 0.00 3,586.36
MW-2 3,644.84 8/10/1992 52.82 0.00 3,592.02 1))
2/9/1993 49.60 0.00 3,595.24
8/18/1993 49.71 0.00 3,595.13
1/26/1994 49.97 0.00 3,594.87
5/3/1995 - - - (4),(5)
MW-3 3,645.00 8/10/1992 52.99 0.00 3,592.01 (hH
2/9/1993 52.72 0.00 3,592.28
8/18/1993 52.82 0.00 3,592.18
1/26/1994 53.05 0.00 3,591.95
5/3/1995 54.31 0.00 3,590.69
7/31/1995 51.24 0.00 3,593.76
11/14/1995 SH10 0.00 3.593.90
2/23/1996 51.68 0.00 3,593.32
5/31/1996 5145 0.00 3,593.53
! 8/23/1996 51.35 0.00 3.593.45
t' 12/2/1996 52.23 0.00 3,592.77
3/12/1997 52.67 0.00 3,592.33
6/12/1997 52.68 0.00 3,592.32
‘ 9/11/1997 52.71 0.00 3,592.29
t 12/10/1997 52.89 0.00 3,592.11
3/23/1998 53.22 0.00 3,591.78
n p\wpl\byservii 28321084ta Page 1 of 8




Table 2
Cumulative Groundwater Elevation Data
Hobbs, New Mexico Facility
Il BJ Services Company, U.S.A.
II Monitor Top-of-Casing Date Measured Depth to Free Product Groundwater Comments
Weil Elevation (MSL) Groundwater (feet) | Thickness (feet)| Elevation (MSL)
' MW-5 3,645.00 6/25/1998 33.66 0.00 3,091.54
9/30/1998 54.06 0.00 3,590.94
12/9/1998 54.36 0.00 3,590.64
3/10/1999 54.72 0.00 3,590.28
6/10/1999 55.17 0.00 ) 3,589.83
7/2/1999 55.15 0.00 3,589.85
9/14/1999 55.42 0.00 3,589.58
12/9/1999 55.78 0.00 3,589.22
3/9/2000 56.23 0.00 3,588.77
6/8/2000 56.66 0.00 3,588.34
9/13/2000 56.77 0.00 3,588.23
12/7/2000 57.15 0.00 3,587.85
3/8/2001 57.69 0.00 3.587.31
6/21/01 58.34 0.00 3,586.66
9/10/01 58.54 0.00 3,586.46
MW-4 3,6435.28 8/10/1992 50.55 0.00 3,594.73 n
2/9/1993 50.26 0.00 3,595.02
8/18/1993 50.38 0.00 3,554.90
1/26/1994 50.90 0.30 3,594.63
5/3/1995 51.51 0.45 3,594.14
7/31/1995 51.74 0.26 3,593.75
n 11/14/1995 51.03 0.00 3,594.25
2/23/1996 51.65 0.01 3,593.64
5/31/1996 51.48 0.00 3,593.80
8/23/1996 53.49 0.00 3,591.79
12/2/1996 5232 0.00 3,592.96
3/12/1997 52.74 0.05 3,592.58
6/12/1997 53.08 0.44 3,592.56
9/12/1997 52.60 0.15 3,592.80
Il 12/10/1997 52.89 0.00 3,592.39 PSH Sheen
3/24/1998 53.20 0.25 3,592.29
6/23/1998 53.82 0.22 3,591.64
9/30/1998 53.96 0.00 3,591.32 200 m{ PSH
I] 12/9/1998 54.27 0.00 3,591.01
3/10/1999 54.69 0.04 3,590.62
6/10/1999 55.07 0.00 3,590.21
7/2/1999 55.10 0.00 3,590.18
9/14/1999 5533 0.00 - 3,589.95
i 12/9/1999 55.79 0.00 3,589.49
3/10/2000 56.12 0.00 3,589.16
6/8/2000 36.67 0.00 3,588.61
9/13/2000 56.65 0.00 3,588.63
12/7/2000 57.05 0.00 3,588.23
3/8/2001 57.72 0.00 3,587.56
6/21/01 58.18 0.00 3,587.10
9/10/01 58.54 0.00 3,586.74
MW-5 3,647.72 8/10/1992 52.38 0.00 3,595.54 (H
2/9/1993 52.06 0.00 3,395.66
8/18/1993 52.16 0.00 3,595.36
} 1/26/1994 52.50 0.00 3,595.22
5/3/1995 53.57 0.00 3.394.15
7/31/1995 53.27 0.00 3,594.45
n pr\wpibjservi12832\084ta Page 2 of 8




Table 2
Cumulative Groundwater Elevation Data
Hobbs, New Mexico Facility
BJ Services Company, U.S.A.
L Monitor Top-of-Casing Depth to Free Product Groundwater
Well Elevation (MSL) Date Measured Groundwater (feet) | Thickness (feet)| Elevation (MSL) Comments
MW.> 3,047.72 L1/14/71995 52.83 0.00 3,594.89
2/23/1996 53.57 0.00 3.594.15
5/31/1996 53.16 0.00 3,594.56
8/23/1996 53.41 0.00 3,594.31
II 12/2/1996 53.98 0.00 . 3,593.74
3/12/1997 54.44 0.00 3,593.28
6/12/1997 54.48 0.00 3,593.24
9/12/1997 54.29 0.00 3.593.43
12/10/1997 54.66 0.00 3,593.06
3/23/1998 55.05 0.00 3,592.67
6/23/1998 55.44 0.00 3,592.28
9/30/1998 55.65 0.00 3,592.07
12/9/1998 36.00 0.00 3,591.72
3/9/1999 56.45 0.00 3,591.27
6/10/1999 56.91 0.00 3,590.81
7/2/1999 36.93 0.00 3,590.79
9/14/1999 57.12 0.00 3,590.60
12/9/1999 57.41 0.00 3,590.31
3/9/2000 57.92 0.00 3,589.80
. . 6/8/2000 58.32 0.00 3,589.40
b 9/13/2000 58.36 0.00 3,589.36
l’ 12/7/2000 58.71 0.00 3,589.01
3/8/2001 59.36 0.00 3,588.36
6/21/01 59.94 0.00 3,587.78
] 9/10/01 59.85 0.00 3,587.87
MW-6 3,644 .74 2/9/1993 50.38 0.00 3,594.16 (1)
8/18/1993 50.78 0.00 3,593.96
1/26/1994 51.00 0.00 3,593.74
‘ 5/3/1995 52.63 0.00 3,592.11
7/31/1995 51.90 0.00 3,592.84
11/14/1995 51.19 0.00 3,593.55
2/23/1996 52.10 0.00 3,592.64
5/31/1996 51.76 0.00 3,592.98
n 8/23/1996 51.63 0.00 3,593.11
12/2/1996 52.85 0.00 3,591.89
3/12/1997 53.55 0.00 3,591.19
6/12/1997 52.08 0.00 3,592.66
n 9/11/1997 53.72 0.00 3,591.02
12/10/1997 53.27 0.00 3,591.47
3/23/1998 53.36 0.00 3,591.18
6/23/1998 52.88 0.00 3,591.86
m 9/30/1998 34.89 0.00 3,589.85
12/9/1998 54.57 0.00 3,590.17
3/10/1999 35.10 0.00 3,589.64
, 7/2/1999 - - - (3),(6)
MW.7 3,644.55 2/9/1993 50.33 0.00 3,594.02 (hH
8/18/1993 50.74 0.00 3,593.81
1/26/1994 51.01 0.00 3,593.54
3/3/1995 32.25 0.00 3,592.30
Il 7/31/1995 51.92 0.00 3,592.63
11/14/1995 51.48 0.00 3,593.07
2/23/1996 32.15 0.00 3,592.40
p\wobiservi128321084ta Page 3 of 8
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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
Weil Elevation (MSL) Groundwater (feet) { Thickness (feet)| Elevation (MSL)
MW=/ 3,644.55 /53 1/1996 S1.78 0.00 3.092.77
8/23/1996 52.02 0.00 3,592.53
12/2/1996 52.52 0.00 3,592.03
3/12/1997 52.99 0.00 3,591.56
6/12/1997 53.08 0.00 3,591.47
9/11/1997 53.00 0.00 3,391.55
12/10/1997 53.28 0.00 3,591.27
3/23/1998 53.59 0.00 3,590.96
6/23/1998 54.20 0.00 3,590.35
9/30/1998 54.54 0.00 3,590.01
12/9/1998 54.74 0.00 3,589.81
3/9/1999 55.15 0.00 3,589.40
6/10/1999 55.66 0.00 3,588.89
7/2/1999 55.73 0.00 3,588.82
9/13/1999 55.94 0.00 3,588.61
12/9/1999 56.38 0.00 3,588.17
3/9/2000 56.74 0.00 3,587.81
6/8/2000 57.17 0.00 3,587.38
9/13/2000 57.40 0.00 3,587.15
12/7/2000 57.77 0.00 3,586.78
3/8/2001 58.29 0.00 3,586.26
6/21/01 58.91 0.00 3,585.64
9/10/01 59.25 0.00 3.585.30
MW-8 3,644.87 2/9/1993 50.48 0.00 3,594.39 [€))
8/18/1993 50.67 0.00 3,594.20
1/26/1994 50.96 0.00 3,593.91
5/3/1995 52.15 0.00 3,592.72
7/31/1995 51.77 0.00 3,593.10
11/14/1995 51.37 0.00 3,593.50
2/23/1996 5217 0.00 3,592.70
5/31/1996 51.55 0.00 3,593.32
8/23/1996 51.92 0.00 3,592.95
12/2/1996 52.43 0.00 3,592.44
3/12/1997 52.93 0.00 3,591.94
6/12/1997 53.96 0.00 3,590.91
9/11/1997 52.73 0.00 3,592.14
12/10/1997 53.15 0.00 3,591.72
3/23/1998 53.51 0.00 3,591.36
6/23/1998 54.01 0.00 3,590.86
9/30/1998 3435 0.00 3,590.52
12/9/1998 54.60 0.00 3,590.27
3/9/1999 55.00 0.00 3,589.87
6/10/1999 55.56 0.00 3,589.31
7/2/1999 55.57 0.00 3,589.3
9/13/1999 53.72 0.00 3,589.15
12/9/1999 - - - (3)
3/9/2000 36.52 0.00 3,588.35
6/8/2000 - - -
9/13/2000 - - -
12/7/2000 - - -
3/8/2001 58.11 0.00 3,586.76
6/21/01 58.72 0.00 3,586.13
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Il Table 2
Cumulative Groundwater Elevation Data
Hobbs, New Mexico Facility
n BJ Services Company, U.S.A.
Monitor Top-of-Casing : Depth to Free Product Groundwater
Weil Elevation (ML) | DAte Measured | o ndwater (feet) | Thickness (feet)| Elevation (MSL)| ~ COmments
MW-3 5,044.387 9710/01 58.94 0.00° 3,585.93
MW-9 3,644.78 4/22/1993 49.73 0.00 3,395.05 )
7/15/1993 49.65 0.00 3,595.13
8/18/1993 49.85 0.00 3,594.93
| 1/26/1994 50.02 0.00 3,594.76
l 5/3/1995 51.35 0.00 3,593.43
7/31/1995 50.97 0.00 3,593.81
11/14/1995 50.43 0.00 3,594.35
2/23/1996 51.12 0.00 3,593.66
5/31/1996 50.89 0.00 3,593.89
8/23/1996 50.98 0.00 3,593.80
12/2/1996 51.58 0.00 3,593.20
3/12/1997 52.21 0.05 3,592.61
Il 6/12/1997 52.10 0.00 3,592.68 PSH Sheen
9/12/1997 51.95 0.00 3,592.83 PSH Sheen
12/10/1997 52.37 0.00 3,592.41 PSH Sheen
3/23/1998 52.68 . 0.00 3,592.10 PSH Sheen
6/23/1998 53.08 0.00 3,591.70 PSH Sheen
9/30/1998 53.39 0.01 3,591.40 PSH Sheen
12/9/1998 53.68 0.00 3,591.10
3/10/1999 54.15 0.00 3,590.63
I' 6/10/1999 54.68 0.00 3,590.10
7/2/1999 54.71 0.00 3,590.07
9/13/1999 54.71 0.00 3,590.07
12/9/1999 - - - 3
ll 3/9/2000 55.69 0.00 3,589.09
6/8/2000 - - -
9/13/2000 - - -
12/7/2000 - - -
3/8/2001 57.03 0.00 3,587.75
6/21/01 57.91 0.00 3,586.87
9/10/01 57.95 0.00 3,586.83
MW-10 3,644.47 - 8/18/1993 S51.54 0.00 3,592.93 (bH
ll 1/26/1994 51.90 0.00 3,592.57
5/3/1995 52.97 0.00 3,591.50
7/31/1995 52.87 0.00 3,591.60
11/14/1995 52.51 0.00 3,591.96
2/23/1996 53.05 0.00 3,591.42
5/31/1996 52.79 0.00 3,591.68
8/23/1996 53.03 0.00 3,591.44
12/2/1996 33.41 0.00 3,591.06
3/12/1997 54.21 0.00 3,590.26
6/12/1997 53.99 0.00 3,590.48
‘ 9/12/1997 53.94 0.00 3,590.53
‘ 12/10/1997 54,12 0.00 3,590.35
3/23/1998 54.51 0.00 3,589.96
6/23/1998 5512 0.00 3,589.35
II 9/30/1998 35.61 0.00 3,588.86
12/9/1998 53.80 0.00 3.588.67
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Table 2

Cumuiative Groundwater Elevation Data
Hobbs, New Mexico Facility

BJ Services Company, U.S.A.
Monitor Top-of-Casin Depth to Free Product Groundwatey
ll Well Ele\i\tion (MSi) Date Measured Groundv‘v]/ater (feet) | Thickness (feet)| Elevation (MSL) Comments
t MW-10 3,644.47 3/9/1999 56.09 0.00 3,588.38
| 6/10/1999 56.60 0.00 3,587.87
7/2/1999 36.64 0.00 3,587.83
9/14/1999 56.91 0.00 3,587.56
Il 12/9/1999 57.37 0.00 3,587.10
3/10/2000 37.71 0.00 3,586.76
‘ 6/8/2000 58.08 0.00 : 3,586.39
9/13/2000 58.44 0.00 3,586.03
] 12/7/2000 58.89 0.00 3,585.66
3/9/2001 39.31 0.00 3,585.24
6/21/01 39.89 0.00 3,584.66
II 9/10/01 61.34 0.00 3,583.21
MW-11 3,643.78 8/18/1993 51.92 0.00 3,591.86 H
1/26/1994 52.32 0.00 3,591.46
I' 5/3/1995 53.38 0.00 3,590.40
7/31/1995 53.35 0.00 3,590.43
11/14/1995 32.96 0.00 3,590.82
2/23/1996 53.50 0.00 3,590.28
l' 5/31/1996 33.25 0.00 3.590.53
8/23/1996 53.49 0.00 3,590.29
12/2/1996 53.79 0.00 3,589.99
1 3/12/1997 53.81 0.00 3,589.97
' 6/12/1997 53.96 0.00 3,589.82
9/12/1997 52.93 0.00 3,590.85
i 12/10/1997 - - - (3),(6)
MW-11A 3,644.24 3/23/1998 54.79 0.00 3,589.45 )
6/23/1998 5543 0.00 3,588.81
9/30/1998 55.96 0.00 3,588.28
12/9/1998 56.13 0.00 3,588.11
Il 3/10/1999 56.43 0.00 3,587.81
6/10/1999 56.94 0.00 3,587.30
7/2/1999 37.01 0.00 3,587.23
ll 9/14/1999 37.36 0.00 3,586.88
12/9/1999 37.72 0.00 3,586.52
3/9/2000 38.01 0.00 3,586.23
] 6/8/2000 58.40 0.00 3,585.84
9/13/2000 58.84 0.00 3,585.40
12/7/2000 39.29 0.00 3,584.95
3/8/2001 39.72 0.00 3,584.52
ll 6/21/01 60.28 0.00 3,583.96
9/10/01 60.69 0.00 3,583.55
MW-12 3,644.29 3/23/1998 54.72 0.00 3,589.57 @)
6/23/1998 55.48 0.00 3,588.81
“ 9/30/1998 36.02 0.00 3,588.27
12/9/1998 56.17 0.00 3,588.12
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Table 2
Cumulative Groundwater Elevation Data
Hobbs, New Mexico Facility
BJ Services Company, U.S.A.

Monitor Top-of-Casin Depth to Free Product Groundwater
well Elev!;tion (Msi) Date Measured Groundv;:futer (feet) | Thickness (feet)| Elevation (MSL)|  CO™™Ments
Il MW-12 3,644.29 3/10/1999 56.45 0.00 3,587.84

6/10/1999 56.97 0.00 3,587.32
7/2/1999 36.99 0.00 3,587.30
9/14/1999 57.41 0.00 3,586.88
li 12/9/1999 57.76 0.00 3,586.33
3/10/2000 58.08 0.00 3,586.21
6/8/2000 58.42 0.00 3,585.87
'; 9/13/2000 58.85 0.00 3,585.44
] 12/7/2000 59.31 0.00 3,584.98
3/8/2001 39.76 0.00 3,584.53
6/21/01 60.29 0.00 3,584.00
II 9/10/01 60.79 0.00 3,583.50
MW-12D 3,644.38 7/2/1999 57.13 0.00 3,587.25 (8)
9/14/1999 57.74 0.00 3,586.64
12/9/1999 57.86 0.00 3,586.52
II‘ 3/9/2000 58.24 0.00 3,586.14
6/8/2000 58.56 0.00 3,585.82
9/13/2000 - - -
Il 12/7/2000 - - -
3/8/2001 - - -
6/21/01 - - -
il 9/10/01 - - -
MW-13 3,645.52 7/2/1999 56.60 0.00 3,588.92 9
9/14/1999 56.92 0.00 3,588.60
12/9/1999 57.28 0.00 3,588.24
l] 3/10/2000 57.68 0.00 3,587.84
6/8/2000 58.04 0.00 3,587.48
9/13/2000 58.29 0.00 3,587.23
12/7/2000 58.68 0.00 3,586.84
I' 3/8/2001 39.19 0.00 3,586.33
6/21/01 59.80 0.00 3,585.72
9/10/01 60.03 0.00 3,585.49
Il MWw-14 3,642.43 3/8/2001 61.07 0.00 3,581.38
6/21/01 61.71 0.00 3,580.74
9/106/01 62.31 0.00 3,580.14
] MW-15 3,643.24 3/8/2001 39.79 0.00 3,583.45
‘? 6/21/01 60.49 0.00 3,582.75
9/10/01 61.02 0.00 3,582.22
_ OwW-4 3,644.06 7/2/1999 58.18 0.00 3,585.88 (8)
9/14/1999 58.63 0.00 3,585.43
12/9/1999 38.92 0.00 3,585.14
3/9/2000 3919 0.00 3,584.87
6/8/2000 39.56 0.00 3,584.50
m 9/13/2000 60.16 0.00 3,583.90
12/07/00 61.15 0.00 3,582.91
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Tabie 2

Cumulative Groundwater Elevation Data

Hobbs, New Mexico Facility

BJ Services Company, U.S.A.

Moenitor Top-of-Casing Date Measured Depth to Free Product Groundwater C )
Well Elevation (MSL) o Groundwater (feet) | Thickness (feet)| Elevation (MSL) omments
Oow-4 3,644.06 3/8/2001 61.43 0.00 3,582.63 (10)

6/21/01 61.48 0.00 3,582.58
9/10/01 61.53 0.00 3,582.53

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)+|(tree product thickness)x(SG of free product)}
Note: The specific gravity (SG) of the free product is 0.82.

®)_ Not measured.

(D))

- 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.

M_TOC elevations for MW-11A and MW-12 estimated refative 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.

priwpibjservi12832\084ta
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Table 3

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

September 10, 2001 Field Screening Results for Groundwater Samples

Mouitor Cum.ulative T at 0 Conductivity Redox D(‘)S:;):‘;:j Ox‘:;:::l\'v;:ch Ferrous Tron]  Alkalinity Turbidity
Well R:::Z ) pH | Temperature (umhos/cm) mY) | meter) meL)| kit mgLy | YW (me/L) NTUs™
01 133 2351 1066 1773 3.80 M@ NM NM NM
s 05 7130 23.40 1104 166.3 114 NM NM NM 51
10 778 23.38 1117 163.7 0.30 NM NM NM NM
i's 726 2331 1138 161.4 0.77 10 NM 770 26
0.1 7.14 21.24 1344 1541 1.71 NM NM NM NM
Mw-4 05 7.11 21.09 1372 157.7 1.15 NM NM NM NM
1.0 7.09 21.07 1383 161.3 0.85 1.0 15 770 26
0.1 6.4 21.43 1340 41 320 NM NM NM NM
MW-S 0.5 6.09 2120 1310 157 114 NM NM NM 28
1.0 6.07 21.15 1300 163 0.84 NM NM NM NM
1.5 6.06 21,11 1280 171 0.31 1.0 0.5 770 234
0.1 6.35 26.50 1144 168.1 302 NM NM NM NM
MW7 0.5 6.33 25.70 1340 1713 1.50 NM NM NM 38
1.0 6.31 25.68 1410 175.7 1.12 NM NM NM NM
15 6.31 25.65 1420 177.1 1.08 I0 0 770 42
Mw-1o” ND ND ND ND ND ND ND ND ND ND
0.1 7.14 23,7 4117 771 2.31 NM NM NM 642
MW-11A 05 7.11 2332 3944 -89.9 1.74 NM M NM NM
1.0 7.10 23.24 3810 1178 1.52 ) 5.0 770 39
MW-12% NM-D NM-D NM-D NM-D NM-D NM-D NM-D NM-D NM-D NM-D
0.1 742 2411 3711 147 338 NM NM NM 460
MW- 13 0.5 7.40 23.88 3408 138 2.11 NM NM NM NM
1.0 738 23.27 2710 114 1.46 NM NM NM 210
15 7.37 23.24 2418 97 0.75 1.0 2 220 60
0.1 6.98 2351 1211 143.3 1.77 NM NM NM NM
MW-14 0.5 6.96 23.48 1417 140.3 114 NM NM NM NM
1.0 6.95 23.46 1428 138.1 0.85 1.0 15 770 27
0.1 6.91 20.91 1377 161.4 147 NM NM NM NM
MW-i5 0.5 6.90 2111 1389 163.3 0.38 NM NM NM 38
1.0 6.89 21.13 1394 163.5 0.75 1.5 NM 770 34
ow-4t? NM-D NM-D NM-D NM-D NM-D NM-D NM-D NM-D NM-D NM-D

) NTUs = Nephelometric turbidity units
3 NM = Not Measured

3 No data collected due to minimal quantity of water in well

9 well dry

NM-D=Not Measured (well dry)

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 weil MW-11 not operative after September 1997, P&A'd 7/1/99

priwp\bjservi[2832\084ta




“ Table 4
Cumulative BTEX and TPH Analytical Results for Groundwater Samples
Hobbs, New Mexico Facility
ll BJ Services Company, U.S.A.
Monitor Sample Sample Benzene l Toluene ] Ethylbenzene L Xyienes : TPH-D I TPH-G
Well Date Type micrograms per liter, ag/L L milligrams per liter, mg/L
1 MW-1 3/10/92 Reguiar 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
i 5/3/95 Regular NSP NSP NSP NSP NA NSP
I 8/1/95 Regular 390.0 1300.0 2300 800.0 NA 5.7
11/15/95 Regular 880.0 1800.0 300.0 970.0 NA 6.3
) 2/23/96 Regular 1500.0 3700.0 620.0 2200.0 NA 21
5/31/96 Regular 1100.0 1700.0 380.0 990.0 NA 75
f 8/23/96 Regular 1800.0 3300.0 570.0 2100.0 NA 17
12/2/96 Regular 5600.0 9600.0 2100.0 $600.0 100 64
3/12/97 Regular 5500.0 $700.0 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 0
12/10/97 Regular 7600.0 12000.0 2800.0 8200.0 1t 71
1 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 1.4 9.2
‘ 9/30/1998 Regular 32 90.0 280.0 970.0 25 3.6
12/10/1998 Regular <1.0 1.5 17.0 110.0 1.4 0.31
3/10/1999 Regular <10 <1.0 82 110.0 0.62 0.85
3/10/1999 Duplicate <l.0 <10 79 110.0 0.66 0.84
6/10/1999 Regular <l.0 1.1 <1.0 28.0 033 0.55
6/10/1999 Duplicate <l.0 1.8 <0 41.0 0.69 0.76
9/14/1999 Regutar < 1.0 < 1.0 <10 <20 <0.20 <0.10
Il 12/9/1999 - NS NS NS NS NS NS
3/9/2000 Regular <1 < <1 9.1 14 13
6/8/2000 - NS NS NS NS NS NS
9/13/2000 - NS NS NS NS NS NS
j 12/7/2000 - NS NS NS NS NS NS
3/8/2001 Regular 2.0 <l <1 <1 0.49 0.58
6/21/2001 - NS NS NS NS NS NS
9/10/2001 - NS NS NS NS NS NS
w Mw-2! 8/10/92 Regular 4.9 <4 <4 <4 NA NA
“ 2/9/93 Regular <2 <2 <2 <6 NA NA
8/19/93 Reguiar 100.0 12.0 3.0 13.0 NA NA
1/27/94 Regular <1 1.2 2.0 25 NA NA
ﬂ 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 Regutar 360.0 3100.0 630.0 1900.0 NA NA
any 1/27/94 Regutar 1070.0 5380.0 510.0 3120.0 NA NA
5/4/95 Regular 770.0 3300.0 470.0 1800.0 NA NA
| 8/1/95 Regular 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 §10.0 170.0 560.0 NA 4
ll 5/31/96 Regular 670.0 3900.0 1200.0 2300.0 NA 15
8/23/96 Regular 330.0 2200.0 590.0 1500.0 NA 12
12/2/96 Regular 220.0 1800.0 670.0 1000.0 0.89 7.4
i 3/12/97 Regular 370.0 2000.0 960.0 1400.0 1.8 I
6/12/97 Regutar 860.0 4800.0 1700.0 2600.0 1.9 20
9/11/97 Regular 770.0 3000.0 1600.0 1500.0 1.6 16
m pr\wphbjservi 128321084ta Page | of 8




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

Monitor Sample Sampie Benzene l Toluene [ Ethyibenzene { Xylenes TPH-D i TPH-G
Weil Date Type micrograms per liter, ng/L milligrams per liter, mg/L
MW-3 12/10/97 Regular 240.0 740.0 500.0 450.0 0.59 5.3
3/24/98 Regular 140.0 630.0 360.0 310.0 0.56 3.9
6/23/98 Regular 100.0 720.0 350.0 490.0 0.0 4.9
9/30/1998 Regular 42.0 470.0 450.0 530.0 1.0 3.8
12/10/1998 Regular 13.0 220.0 160.0 290.0 1.3 0.43
3/10/1999 Regular 32 74 42.0 32.0 0.2 0.44
6/10/1999 Regular 1.7 3.1 <1.0 36.0 <0.20 0.18
9/14/1999 Regular <10 < 1.0 <10 <20 <0.20 <0.10
12/9/1999 Regular <1 <t <1 <1 <N2 <0.1
3/9/2000 Regular < <l <1 < 0.32 <0.1
6/8/2000 Regular <1 <1 <1 <1 <0.22 <0.1
9/13/2000 Regular <1 <1 <1 <1 <02 <0.1
12/7/2000 Regular <1 <l <1 <1 <0.25 <0.1
3/8/2001 Regular <1 <] <1 <1 Q.42 <0.1
6/21/2001 Regular <1 <1 <1 <t <022 <Q.1
9/10/2001 Regular <1 < <1 < <02 <0.1
i MwW-4 8/10/92 Regular 2594.0 10360.0 2160.0 6740.0 NA NA
2/9/93 Regular 5200.0 15000.0 2200.0 10000.0 NA NA
8/19/93 Regular 3000.0 12000.0 <2000 7000.0 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 * 5700.0 17000.0 3500.0 13000.0 NA 120
11/15/9s Regular 490.0 1600.0 3100 1100.0 NA 52
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
12/2/96 Regular 190.0 2000.0 1800.0 7200.0 56 43
3/12/97 Regular 220.0 1500.0 1500.0 4400.0 27 27
6/12/97 Regular 47.0 270.0 360.0 950.0 23 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 37 16
3/24/98 Regular 150.0 5100 270.0 620.0 1.2 5.6
6/23/98 Regular 160.0 890.0 590.0 1600.0 0.69 10
9/30/1998 Regular 80.0 180.0 370.0 840.0 20 39
12/10/1998 Regular 28.0 70.0 210.0 960.0 93 4.3
12/10/1998 Duplicate 26.0 62.0 180.0 830.0 39 4.3
[1 3/10/1999 Regular 8.0 20.0 250.0 1400.0 3.0 13
) 6/10/1999 Regular <1.0 <1.0 12.0 12.0 0.44 0.63
9/14/1999 Regular <1.0 <10 33 13.1 0.35 0.17
12/9/1999 Regular <1 25 23 20.1 2 0.53
m 3/10/2000 Regular <1 <1 < 36 25 0.5
6/8/2000 Regular <1 <1 <1 < 0.44 0.23
9/13/2000 Regular < <1 < < 0.61 <0.1
12/7/2000 Reguiar <l <] 1.3 < 0.33 0.16
I] 3/8/2001 Regular <1 <l <1 <l 0.43 0.16
6/21/2001 Regular < <1 <1 <1 <0.25 <0.1
9/10/2001 Regular <1 <t < | <1 <0.2 <0.1
MW-3 8/10/92 Regular <4 <4 <4 <4 NA NA
m 2/9/93 Regular <2 <2 <2 <6 NA NA
8/10/93 Regular <2 <2 <? <6 NA NA
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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 ] Xylenes TPH-D | TPH-G
Well Date Type micrograms per liter, ug/L milligrams per liter, mg/L
MW-3 1127/94 Reguiar 8.7 299 4.0 1.3 NA NA
5/3/95 Regular 3.7 5.3 0.9 4.6 NA NA
8/1/95 Regular <03 <03 <03 <0.6 NA NA
11/15/95 Regular <03 1.2 <03 L3 NA NA
2/23/96 Regular <03 <03 <03 <0.6 NA NA
5/31/96 Regular 31.0 86.0 10.0 20.0 NA NA
8/23/96 Regular <03 <03 <03 <0.6 NA <0.]
12/2/96 Regular <1 <1 <1 < <0.1 <0.1
3/12/97 Regular <1 <1 <1 <1 <0.] <0.1
6/12/97 Regular <1 <1 <1 <1 <0.4 <1
9/12/97 Regular <1 <1 <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 <l <1 <02 <0.1
9/30/1998 Regular < 1.0 <1.0 < L0 <1.0 <0.20 <0.1
12/10/1998 Regular <1.0 < 1.0 <10 <10 <0.20 <0.1
3/9/1999 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.1
6/10/1999 Regular <1.0 <10 <1.0 <l1.0 <0.20 <0.1
9/14/1999 Regular <l.0 <t.0 <1.0 <2.0 <0.20 <0.10
12/9/1999 Regular <t <l <l <1 <02 <0.1
3/9/2000 Regular <1 <1 <1 <1 0.55 <0.1
6/8/2000 Regular <1 <1 <1 < <02 <0.!
9/13/2000 Regular <1 <1 <1 <l <0.2 < 0.1
12/7/2000 Regular <1 <1 <1 <1 <0.25 <0.1
3/8/2001 Regular <1 < <1 <1 0.56 <0.1
6/21/2001 Regular <1 <1 <1 <1 0.26 <0.1
9/10/2001 Regular <1 < <1 <1 <0.2 <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
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
8/1/95 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 83.0 150.0 15.0 51.0 NA 0.57
5/31/96 Duplicate 87.0 160.0 13.0 47.0 NA 0.52
8/23/96 Regular 31.0 28.0 9.4 7.9 NA 0.46
12/2/96 Regular <1 <1 <1 1.7 3.6 <0.1
3/12/97 Regular 12.0 <5 6.8 18.0 12 <035
6/12/97 Regular 1900.0 1400.0 410.0 310.0 7.8 7.4
9/11/97 Regular 11.0 1.3 3.4 < 1 <0l
12/10/97 Regular 3.0 4.2 1.2 39 1.7 0.14
3/23/98 Regular 3.6 <1 4.0 <1 <0.2 <04
6/23/98 Regular 170.0 4.1 15.0 72 1.2 0.51
9/30/1998 Regular 1000.0 420.0 140.0 2700 4.0 33
12/10/1998 Regular 7.6 6.6 L7 5.8 2.0 <0.1
3/10/1999 Regular 2500.0 930.0 5%90.0 1400.0 11.0 3
MW-7 8/10/92 Regular NS NS NS N§ NA NS
2/9/93 Regular <2 <2 <2 <6 NA NA
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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 I Toluene i Ethylbenzene ] Xylenes TPH-D l TPH-G
Well Date Type micrograms per liter, ug/L. milligrams per liter, mg/L
MW-7 8/19/93 Regular <2 3.0 <2 <2 NA NA
II 1127/94 Regular 1.1 <1 <1 <1 NA NA
5/3/95 Regular 52.0 34 0.7 2.8 NA NA
8/1/95 Regular 220 22 0.9 2. NA <0.1
: 11/15/95 Regular 8.4 0.3 <03 0.9 NA <0.1
[ 2/23/96 Regular <03 <03 <0.3 <0.6 NA <0.1
2/23/96 Dupticate <0.3 <0.3 <03 <0.6 NA <0.1
5/31/96 Regular 29.0 830 | 10.0 21.0 NA 0.25
ll 8/23/96 Regular <03 <03 <03 <0.6 NA <0.1
12/2/96 Regular < <1 <1 < <0.t <0.1
3/12/97 Regular <1 <} <1 < <0.1 <0.1
6/12/97 Regular <} <1 <1 <1 <0.1 <0.1
l" 9/11/97 Regular <] <1 < <1 <0.1 <01
12/10/97 Regutar <1 <1 <l <1 <02 <0.1
3/23/98 Regular <1 <{ - <1 <1 <02 <01
6/23/98 Regular <1 < <1 <1 <02 <0.]
“ 9/30/1998 Regular < 1.0 < 1.0 <1.0 <0.20 <0.1
12/10/1998 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.1
3/9/1999 Regutar <L.0 <1.0 <1.0 <1.0 4.7 <0.t
: 6/10/1999 Regular <1.0 <1.0 <10 <1.0 <0.20 <0.1
9/13/1999 Regular <1.0 < 1.0 <1.0 <2.0 <0.20 <0.10
12/9/1999 Repular <5 <5 <5 <35 1.8 <{.3
3/9/2000 Regular <1 <1 <l <1 0.66 <0.1
6/8/2000 Regular <1 <1 <1 <1 <0.21 <0.]
9/13/2000 Regular <l <1 <1 <1 <02 <0.1
12/7/2000 Regular <1 <1 <1 <1 <0.29 <01
3/8/2001 Regular <1 <1 <1 <1 1.2 <0.l
6/21/200% Regular 3.1 <1 <1 <1 <0.22 <0.1
Il 9/10/2001 Regular <1 <1 <1 <1 <0.33 <0.1
MW-38 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
m 1/27/94 Regular <1 <1 <1 <1 NA | T NA
) 5/3/95 Regular 3.0 49 0.8 3.7 NA NA
8/1/95 Regular 3.1 1.2 0.5 1.6 NA <0.00t
8/1/95 Duplicate 36 1.5 0.5 1.3 NA <0.1
m 11/15/95 Regular <03 0.5 <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 <01
8/23/96 Regular <03 <0.3 <03 <0.6 NA <0.1
12/2/96 Regular <] <1 < <l <0.1 < 0.1
3/12/97 Regular <1 < <1 1.8 <0.1 <0.1 |
6/12/97 Regular <1 <l <1 <1 <0 <01 j
m 9/11/97 Regular <1 <1 <1 <1 0.1 <0.1 |
12/10/97 Regular < <1 <1 < 0.3 <0.1 |
3/23/98 Regular <1 < <1 <1 <02 <01 |
6/23/98 Regular <1 < < < <02 <. ‘
9/30/1998 Regular < 1.0 < 1.0 <1.0 < 1.0 <0.20 <0.1
12/10/1998 Regular < 1.0 <1.0 < 1.0 <10 <0.20 < 0.1
3/9/1999 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.1
|
|
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Table 4
Cumuiative BTEX and TPH Analytical Results for Groundwater Samples
Hobbs, New Mexico Facility
BJ Services Company, U.S.A.

Monitor Sample Sample Benzene [ Toluene l Ethyibenzene { Xylenes TPH-D I— TPH-G
Well Date Type micrograms per liter, ug/L milligrams per liter, mg/L
I MW-§ 6/10/1999 Reguiar <l.0 <1.0 <1.0 <1.0 <0.20 <0.1
9/13/1999 Regular <1.0 <10 <1.0 <20 <0.20 <0.10
12/9/1999 - NS NS NS NS NS NS
3/9/2000 Regular <1 <1 <t <1 0.55 <0.1
( 6/8/2000 - NS NS NS NS NS NS
"* 9/13/2000 . NS NS NS NS NS NS
12/7/2000 - NS NS NS NS NS NS
3/8/2001 Regular <1 ‘ <1 <1 <1 1.6 <0.1
6/21/2001 - NS NS§ NS NS NS NS
II 9/10/2001 - NS NS NS NS NS NS
MW-9 4/22/93 Regular 570.0 380.0 <50 870.0 NA NA
15093 Regular 121.0 73 30 458.0 NA NA
8/19/93 Regular 390.0 290.0 40.0 250.0 NA NA
n 1/27/94 Regular 3270 357.0 51.1 293.0 NA NA
5/3/95 Regular 380.0 110.0 19.0 120.0 NA NA
8/1/95 Reguiar 660.0 410.0 91.0 310.0 NA 6.2
] 11/15/95 Regular 240.0 24.0 11.0 140.0 NA 1.5
11/15/95 Duplicate 170.0 18.0 10.0 120.0 NA 1.9
2/23/96 Regular 170.0 18.0 23 160.0 NA 4.3
5/31/96 Regular 120.0 16.0 3.0 200.0 NA NA
8/23/96 Regular 82.0 13.0 6.0 270.0 NA 4
Il 8/23/96 Duplicate 76.0 14.0 438 250.0 NA 4.4
12/2/96 Reguiar 61.0 <25 <25 210.0 2.6 28
12/2/96 Duplicate 86.0 13.0 24 270.0 37 2.9
3/12/97 Regular 30.0 48.0 420.0 880.0 82 19
I] 6/12/97 Regular 4.7 21 11.0 97.0 2.6 22
6/12/97 Duplicate <5 <35 6.6 69.0 5.2 1.9
9/12/97 Regular 2.1 23 2.1 120.0 1.2 1.9
b 12/10/97 Regular 4.9 9.0 6.8 62.0 0.86 0.92
3/24/98 Regular <1 <1 <t 26.0 0.9 !
6/23/98 Regular 2.4 220 10.0 36.0 <02 0.25
9/30/1998 Regutar 1.1 55 210 59.0 0.27 0.27
] 12/10/1998 |  Regular <10 1.9 17.0 790 510 0.25
* 3/10/1999 Regular <1.0 <1.0 57 68.0 <0.2 0.22
6/10/1999 Regular <l.0 1.8 1.8 71.0 <0.20 0.43
9/13/1999 Regular <1.0 < 1.0 <10 <20 <0.20 <0.10
| 12/9/1999 - NS NS NS NS NS NS
]‘ 3/9/2000 Regular <1 <1 <1 64.0 0.66 1.3
6/8/2000 - NS NS NS NS NS NS
: 9/13/2000 - NS NS NS NS NS NS
II 12/7/2000 - NS NS NS NS NS NS
3/8/2001 Regular < <t <l <l 1.4 <0.1
‘ 62172001 - NS NS NS NS NS NS
] o 9/10/2001 - NS NS NS NS NS NS
MW-10 8/19/93 Regular 190.0 460.0 <200 240.0 NA NA
‘ 1/27/94 Regular 13.4 4.0 5.3 33. NA NA
5/4/95 Regular 980.0 15.0 1.0 84.0 NA NA
; 8/1/95 Reguiar 1300.0 32.0 320 100.0 NA 3.6
L/15/9s5 Regular 1000.0 240 15.0 36.0 NA .
2/23/96 Regular 810.0 23.0 27.0 44.0 NA , 24
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Tabhle 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 J Ethyibenzene l Xylenes TPH-D ] TPH-G
Well Date Type micrograms per liter, ug/L miiligrams per liter, mg/L
MW-10 5/31/96 Regular 700.0 24.0 34.0 28.0 NA 2
8/23/96 Regular 290.0 34 6.4 13.0 NA 1.4
12/2/96 Regular 280.0 1.3 17.0 8.0 0.94 0.97
3/12/97 Regular 110.0 <3 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 77 1.1 0.28
12/10/97 Duplicate 36.0 85 10.0 6.7 12 0.24
3/23/98 Regular 36.0 <5 5.9 <35 1.6 <0.5
3/23/98 Duplicate 36.0 <l 53 13 1.7 0.18
6/23/98 Regutar 370 <5 <35 <35 2.1 <035
9/30/1998 Regutar 84.0 32 30.0 22 1.4 0.36
12/10/1998 Regular 29.0 1.0 7.0 1.0 0.36 0.18
3/9/1999 Regular 28.0 <5.0 58 <5.0 0.92 <0.5
6/10/1999 Regular 17.0 <1.0 <10 <i.0 0.30 0.16
9/14/1999 Regular 10.0 <10 < 1.0 <2.0 <0.20 <0.10
12/9/1999 Regular 230 <l <] 1.2 0.44 0.16
3/10/2000 Regular 300.0 4.3 6.6 432 1.2 0.85
6/8/2000 Regular 78.0 1.7 7.2 9.0 0.67 0.74
9/13/2000 Regular 23.0 L5 1.1 29 1.6 0.4
12/7/2000 Regular 7.2 <t < 5 0.15
3/8/2001 Regular 34 1.1 <l <l 34 0.2
6/22/2001 Regular <1 <1 <1 <1 1.2 <0.1
9/;?;?;/'0‘;"" Regular 2 <1 <1 <1 23 <0.1
Mw-11" 8/19/93 Regular <2 2 2 <2 NA NA
1/27/94 Regular <} <1 NA NA
5/4/95 Regular <03 <03 <03 <0.6 NA NA
8/1/95 Regular 44.0 29.0 5.5 13.0 NA 0.2
L1/15/95 Regular 190.0 28 6.2 [LO NA 0.4
2/23/96 Regular 45.0 1.2 0.5 4.0 NA 025
5/31/96 Regular 300.0 83.0 12.0 28.0 NA 0.8
8/23/96 Regular 100.0 1.2 0.3 4.7 NA 0.26
12/2/96 Regular 970.0 <35 6.0 8.1 1.3
3/12/97 Regular 130.0 <5 13.0 5.8 <03
3/12/97 Duplicate 100.0 <5 10.0 5.1 0.43 <035
6/12/97 Regutar 150.0 230 9.0 <3 0.55
9/12/97 Regular 220.0 5.0 27.0 13.0 1 0.46
MW-11A 3/24/98 Regular 240 5.0 <3 <5 0.28 0.14
6/23/98 Regular 9.9 <3 <3 <3 102 <03
9/30/1998 Regular 9.3 3.7 22 7.0 <0.20 0.1
12/10/1998 Regular 1.7 <l.0 <1.0 <1.0 <0.20 <0.}
3/10/1999 Regular <5 <5 <5 <5 0.3 <0.5
6/10/1999 Regular <l.0 <1.0 <1.0 <1.0 <0.20 <0.10
9/13/1999 Regular < 1.0 < 1.0 <1.0 <2.0 <0.20 <0.10
12/9/1999 Regular <3 <3 <3 <35 <0.2 <01
3/9/2000 Regular 1.2 <1 < i < 0.43 <.}
6/8/2000 Regular 3.6 <1 <l <1 0.37 <0.1
9/13/2000 Regular 1.4 <1 < <} 0.36 <0.1
pAwpibjservii 28322084 Page 6 of 8




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

m Monitor Sample Sample Benzene 1 Toluene [ Ethylbenzene u(ylenes TPH-D I TPH-G
Weil Date Type micrograms per liter, ug/L milligrams per liter, mg/L

j 12/7/00 Regular 26 <t <1 33 0.3 0.12
MW-11A 3/8/01 Regular 12 <5 <5 <5 2.2 <0.5
6/22/2001 Regular 1.5 <1 <1 <1 1 <0.1

9/10/2001 Regular 7.9 <1 <1 <1 1.1 <0.1

§ MW-12 3/24/98 Regular 100.0 11.0 6.0 8.0 0.29 0.41
6/33/98 Regular 88.0 <5 - <5 <5 <02 <05
6/23/98 Duplicate 89.0 <5 <3 <5 031 <0.5

9/30/1998 Regular 260.0 3.0 1.2 79 <0.20 0.62

] 12/10/1998 Regular 160.0 <1.0 <1.0 1.2 0.2} 0.36
3/10/1999 Regular 160.0 1.1 <1.0 2.9 0.38 0.45
6/10/1999 Regular 49.0 1.4 <10 <1.0 0.22 0.13

9/14/1999 Reguiar 75.0 < 1.0 <10 <2.0 <0.20 0.23

12/9/1999 Regular 64.0 <1 <l <1 <0.2 0.21

3/10/2000 Regular 93.0 < <1 <1 <Q.2 0.21
3/10/2000 Duplicate 99.0 < < <1 022 0.22

6/8/2000 Regular 62.0 < <1 <1 <0.2 < 0.1

9/13/2000 Regular 340 <\ <1 <1 023 <0.1

I 12/7/2000 Regular 27 <l 2. 1.9 <0.25 <0.1
3/8/2001 Regular 14 <1 <1 <1 2.1 0.1

6/22/2001 Regular 12 <1 <1 <1 0.51 0.11

9/10/2001 Regular NS-D NS-D NS-D NS-D NS-D NS-D

MW- (2D 7/2/1999 Regutar <3 <3 <5 <5 <0.20 <0.10

9/14/1999 Regular <i.0 < 1.0 <10 <2.0 <0.20 <0.10

12/9/1999 Regular <1 <1 < <1 <0.2 <0.1

t 392000 | Regular <1 <1 <1 <1 0.24 <01
6/8/2000 Regular <1 < <1 < i <02 <01

9/13/2000 - NS NS NS NS NS NS

12/7/2000 . NS NS NS NS NS NS

m 3/8/2001 - NS NS NS NS NS NS
6/22/2001 - NS NS NS NS NS NS

9/18/2001 Regular <1 <1 <1 <1 <0.2 <0.1

’ MW-13 7/2/1999 Regular 1500.0 23.0 750.0 58.0 22 5.1
9/14/1999 Regular 860.0 16.0 450.0 34.4 2.1 3.1
12/9/1999 Regular 430.0 16.0 410.0 40.9 0.46 32

3/10/2000 Regular 88.0 2.8 200.0 1.3 1.9 0.99

6/8/2000 Regular 6.0 <1 63.0 33 1.1 0.91

m 9/13/2000 Regular <1.0 <1.0 3.4 <1.0 0.44 0.12
12/7/2000 Regular <1 <l <1 <1 0.43 <0.1

3/8/2001 Regular <1 <l 1.2 <1 2 <0.1

6/22/2001 Regular <l <1 <1 <1 031 <0.1

|l 9/10/2001 Regular <1 <1 < <1 0.3 <0.1
MW-14 1714/2001 Reguiar <l <l <1 <1 <0.2 <0.1

6/21/2001 - NS NS NS NS NS NS

9/10/2001 - NS NS NS NS N§ NS

Il MW-15 171472001 Regular <1 < <l <1 <0.2 <0.1
6/21/2001 - NS NS NS NS NS NS

9/10/2001 - NS NS NS NS NS NS

OW-4 6/10/1999 Regular <l.0 <1.0 <1.0 4.4 <0.2 <0.10

9/14/1999 Regular <1.0 < 1.0 <10 <2.0 <0.20 <0.10

12/9/1999 Regular <1.0 <1.0 <1.0 <1.0 <0.2 <0.1
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Table 4
Cumuliative BTEX and TPH Analytical Resuits for Groundwater Samptes
Hobbs, New Mexico Facility
BJ Services Company, U.S.A.

Monitor Sample Sample Benzene I Toluene ] Ethylbenzene ] Xyienes TPH-D ] TPH-G
Well Date Type " micrograms per liter, ug/L milligrams per liter, mg/L

37912000 Regular <1.0 <1.0 <1.0 <1.0 0.23 <0.1

r oW 6/8/2000 Regular <l1.0 <1.0 <l.0 <l1.0 <0.21 <0.1
9/13/2000 Regular <1.0 <1.0 <1.0 <1.0 <0.2 <0.1

12/7/2000 - NS-D NS-D NS-D NS-D NS-D NS-D

[ 3/8/2001 - NS-D NS-D NS-D NS-D NS-D NS-D
6/21/2001 - NS-D NS-D NS-D NS-D NS-D NS-D
9/10/2001 - 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 NS-P=Not Samplied due to Phase-
separated hydrocarbons in well

priwpibjservi1 2832\084ta Page 8 of 8




DS\ E8T I\ Iasfqudand

‘pazhjrue J0u SALIPUL YN - )

"100T Atenuef pajreisul Cf-MIN
"10Qg Arenuef pajieisut b1-M N
6661 Sun{ pajjeIsul £1-MIN
6661 2unf pajeisui Az l-MIN
"8661 Areniga] pajteIsul 7i-A N
‘8661 Areniqay pajjeisul VI [-MN
"66/1/L PV 1T-MIN
"66/1/L PYV¥d 9-MIH
"66/1/L PYR 'S661 ‘€ AR 19y e aanesado 10U T- AN -

“1/8u 9§ T st aprio[yd Joy prepuels HOOMAN -

/8w ut - 0

VN VN VN vN 8'3L wN VN VN VN VN VN VN VN vN VN VN VN 1002/81/6
YN | sz | ste VN VN VN VN vN VN VN VN VN VN VN VN | WN VN 1002016
VN @ W WN WN N VN VN VN VN VN VN VN VN VN | VN VN 1002179
TwN v e | e VN 98¢ 0zLl VN 6.8 (el 0T iz VN 23 | e v | e
wN | st g9¢ | VN YN vN VN YN | VN YN VN VN vN YN | YN | WN VN | to0eEln

8sz | VN VN 9T T LTt 0621 VN tLt 1€l 1wz t7e wN %61 | o6l 961 | 8sz 00/01-6/¢
Tz | vN | WwN 96k s6! ¥N VN vN vN VN vN N vN VN VN VN VN | 66/TL019
VN | VN | WN VN WN FIE bEs VN 0911 £zl YT 8€C e | ssi 23 951 g1 | 660168

YN vN vN ¥N VN 00zl 06 VN 0652 91 ¥9¢ €7z €81 11 | oz ] g0t T R6/bT-ET/E

TvN [ wn v VN YN vN | N 0067 | 000T ol 09¢ 0sT o1z 66 001 or ! o€l 96/ET/R
vwN | wN VN VN YN vN VN oove | ootz | on 0s¢ ol¢ 08¢ oct | ore ost | o9 /18
MO [ SUMIN [ PEEMIN [ ET-MN ATH-MIN [ THEMIN ] VAN (TE-MANTOT-MIN 6-MIN | 8-MIN | L-MIN _ MW TSC-MIN FE-MIN T CMAIN | AN awq ajdueg

(@ IPAIONUO

v's ‘Auedwio)) sadtatag rg
Ayqroe ] 021X9JAl MAN ‘SqqOH
sasAjeuy @?PHOIUD 10} SHNSIY dAlEMWN)

S alqe]




Table 6
Current and Historical Nitrate, Sulfate, and Dissolved Methane Data for

Monitor Wells MW-35, MW-10, MW-11A, and MW-12
Hobbs, New Mexico

BJ Services Company, U.S.A.

Dissolved
Well Date Nitrate” (mg/L) | Sulfate” (ng/L)| Methane
(mg/L)
3/23/1998 3.87 190 <0.0012
3/9/1999 <0.1 195 <0.0012
6/10/1999 4.73 209 <0.0012
9/14/1999 43 210 <0.0012
12/9/1999 42 210 <0.0012
3/9/2000 53 260 <0.0012
MW-3 6/8/2000 4.7 240 <0.0012
9/13/2000 3.93 200 <0.0012
12/7/2000 3.27 160 <0.0012
3/8/2001 3.24 180 <0.0012
6/21/2001 2.74 150 0.0017
9/10/2001 NA® 130 <0.0012
3/23/1998 0.07 320 0.91
6/23/1998 <0.1 325 0.55
9/30/1998 <0.1 204 0.81
12/10/1998 <0.1 180 0.091
142
3/9/1999 <0.1 - 0.035
9/14/1999 <0.10 160 0.0049
MW-10 12/9/1999 0.49 170 0.0039
3/10/2000 0.1 © 160 0.0056
6/8/2000 <0.1 150 0.031
9/13/2000 <0.1 160 0.031
12/7/2000 <0.1 190 0.17
3/8/2001 <0.1 270 <0.0012
6/22/2001 <0.1 270 0.044
9/10/2001 NA NA NA
MW-11A | 3/23/1998 <0.05 190 0.14
6/23/1998 <0. 1 225 0.11
9/30/1998 0.4 196 0.043
12/10/1998 0.7 188 0.033
3/10/1999 <0.1 16‘{ 0.094
<0.1% 2277
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Table 6
Current and Historical Nitrate, Sulfate, and Dissolved Methane Data for

Monitor Wells MW-5, MW-10, MW-11A, and MW-12
Hobbs, New Mexico
BJ Services Company, U.S.A.

Dissolved
Well Date Nitrate'” (mg/L) | Sulfate’” (mg/L)| Methane
(mg/L)
II MW-11A | 6/10/1999 <0.1 181 0.0036
9/13/1999 0.22 250 20,0012
| [2/971999 0.1 290 0.0079
3/9/2000 0.11 270 0.037
6/8/2000 0.1 240 0.0069
| 9/13/2000 <01 320 20,0012
12/7/2000 201 260 0.0096
37872001 0.1 330 0.0028
, 6/22/2001 0.1 180 0.0074
Il 971072001 NA 280 <0.0012
372371998 20.05 240 20,0012
; 6/23/1998 <01 240 20,0012
9/3071998 01 168 <0.0012
12/10/1998 0.1 202 <0.0012
B <0.1 137
3/10/1999 —5 - <0.0012
6/10/1999 01 217 <0.0012
MW.1o |_9/1471999 <0.10 230 <0.0012
12/9/1999 201 130 <0.0012
371072000 0.1 210 <0.0012
ll 6/3/2000 <0.1 220 <0.0012
. 571372000 201 240 <0.0012
| 127772000 201 260 <0.0012
37872001 201 300 <0.0012
6/22/2001 <01 360 0.0021
, 971072001 NA NA NA
MW-12D | 9/18/2001 NA 190 <0.0012

m. Analysis by EPA Method 300, except as noted
@ _NA = not analyzed

@Y. Analysis by EPA Method 375.4
@ _ Analysis by EPA Method 353.3

mg/L. = milligrams per liter
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APPENDIX A

Groundwater Sampling Forms
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GROUNDWATER SAMPLING FIELD DATA SHEET

P

WELL ID: Moy~ J

1. PRCJECT INFQRMATION ‘ )
Project Number: l}*gﬁ})‘ Task Number:a( (’/] Date: C‘T‘ } 29 ‘ Time: i j 3‘)

Client: &TSV(J Personnel: (D(—'}\’\N- C-/'{ o\
Project Location: HO‘DL} Weather: S~ N vy ;L\-”\
2. WELL DATA .
) e e U e e m—
Casing Diameter: S inches |Type: dPVC Q Stainless O Galv. Steel Q Teflon® G Other:__
WASic_re:r?aawr;e‘t;er: inches Type: : PVC O Stainless O Gaiv Steel— ] Tefl;ngvgn O!?:er - ] -
o :rotal Depth of Welk: cj* feet jFrom: ({-Tvop of \Nel;Casing (';Oé) ] T;p of Protective Casing 1 Other: i N
kige;;;g Static Wat—e;?‘:; 5 (z feet EFrom: L; Tc:;; of WAeiIVCTasmg (T.OIC-) ‘5 ;t:p‘v—t:‘prrotective Casing a Other:ii o -
De;;th o Product: — ;é;t_‘ o ﬁ:”rO;:—'D To;o;—v\;ell g;a_sing (TOC;)—- QO Top of Protective Casing O Other: T

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

3. PURGE DATA

Q Bailer, Size: ,d Bladder Pump 1 2" Submersible Pump O 4" Submersible Pump

Purge Method: T Centrifugat Pump O Peristaltic Pump O Inertial Lift Pump O Other:

_Equipment Model(s)

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

— . d(S!amIess QPrPvC Q Teflon® Cther: . L
Materials: Pump/Bailer Q Dedicated Q Prepared Off-Site gField Cleaned [ Disposable 1. QE- D‘ MP [
- : olyethylene O Polypropylene (] Teflon® Q Other:__ , -
Materials: Rope/Tubing edicated (1 Prepared Of-Site [ Field Cleaned O Disposable 2. \Ni){ 6 AD D
7
Was well purged dry? O Yes d‘ No Pumping Rate: =\ gal/min 3
. : Cum. Gallons | i Spec. | Dissolved | o Other: i
Time ! H T ORP I Turbidity j
| Removed P eme Cond. Oxygen ‘\ uroicity | Comments
TR = 221 2 R I P R -
j3lfs 1S 7330038 06L [T B L Sl —
| ) . . ; : . ~ i
’ ] . fod g <
[3:5° 5§ 732123 |j[oY 1663 |y 5/ |
i/ |
i\ ) ? YT
(3185 1o e 3FE (L) N7 0
) ‘ ; ¢ T *
i
i :
H |
! !
4. SAMPLI NG DATA Geochemical Analyses
Method(s): O Bailer, Size: ¢ Bladder Pump [ 2" Submersible Pump 2 4" Submersible Pump —
€ © O Penstaltic Pump  Q tnertial Lift Pump 2 Other: Ferrous Iron: mg/L
. Stainless O PVC 2 Teflon® (1, Other : A
Materials: P /Baile R . .
aenals. Fump ner O Dedicated Q Prepared Off-Site A Field Cleaned 1 Disposabie Do: _/—_ﬁ_mg/l—
N Lo Polyethylene Q1 Polypropylene T Teflon® O Other: : PR
Materials: Tubing/Rope gDed:cated 2 Prepared Off-Site (I Fiela Cleanea  Q Disposable : Nitrate: — .. mg/L
Depth to Water at Time of Sampling: Field Filtered? 9 Y a No : —
p g m pling /(_/’_,J iitere es A : Sulfate: mg/L
Sample (Di_ﬁg o 3 Sample Time: : # of Containers,_ — ; - 95
Duplicate Sample Coilected? 2 Yes i,}t No ID: Alkalinity: 7L 2 mg/L

B.COMMENTS (G Uic w~ sooo] oooedd o

Note: include commenis such as ;/e/(iéoﬁdi}'fon,vodof,'p}esencé of NAPL. or other items not ¢n the field data sheet.

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

Signature




GROUNDWATER SAMPLING FIELD DATA SHEET

WELLID:__ My -t

1. PROJECT INFORMATION ) , o
Project Number: “.F ff 51‘ Task Number: 2 Ila Date: 12 ‘:’ e Time:_/ ~ L’( /q’ &J
Client: ﬂ:“S SV o Personnel: ‘DGA« Nw 1P
Project Location: H Jg&S weather: S ¥ 2y Loy
2. WELL DATA —
Casing Diameter: /l\ inches 7—‘Type' [{%’VC D StamIVESS Q Galv Steeli EJ”Teﬂor\® El (‘—th;r”_—ﬂ o -
; e N R Wi o Ses Graem Sone
i Total Depth of Well: ‘”/ J feet ‘From ﬁ) Top of Well Casmg (TOC) =} Top of Protectuve Casing O Other: T
mDemh ;;Sitauc_vﬂx};—ez—gi ?S;e: o ;OTH Iﬁ Top of Well Casing (TCC) G ;O;';;%[emwe Casing QO Cther: -
Depkh to Product: — feet o From: 0 To;;f‘ \—/;ell Cas:r;g—;‘OC)V C] Top of Prolet:dve Ca;‘;' Q Other ] -
Length of Water Column: feet Well Volume: gai Screened Interval (from GS): -

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

3. PURGE DATA

Q Bailer, Size: C{\Bladder Pump Q2" Submersible Pump O 4" Submersible Pump
Q Centrifugal Pump @ Peristaltic Pump  Q inertial Lift Pump  Q Other:

_Equipment Modei(s)
Eﬁtannless aprvc O Teflon® 3 Other: ;
Q Dedicated Q) Prepared Off-Site Field Cleaned O Disposable 1. QE 0 — f} (J

P : G Yolyethylene O Polypropylene QO Teflon® Q Other: ' -
rials: Rope/Tubin o e —— A ;
Mate P 9 U(Dedlcated Q Prepared Off-Site O Field Cleaned [ Disposable 2. JI -/ i 2 D

Purge Method:

Materials: Pump/Baiier

G I I EE By B s
.
]
i
i
|
!
|
i

Was well purged dry? O ves @ nNo Pumping Rate: J " gal/min 3
) Cum. Gallons | i Spec. Dissolved o Cther: i
Time - | RP Turbidit
: \ Removed | pH Temp | Cond. © Oxygen urbtaty ‘ Comments
] T ; | | g
< . By i }2i TR i 1 PPN
L!/i’w‘\: 3 ’ | 'fh'!’u;‘l “’{‘{\ hv‘ [?V'r”; i’ ..,]\, , \""!) ‘ i f.f/-t,fwv z 7
" _ X @ !
SRS W ”7.[/ 2_]\04;1 /772 ]577 [N
. . ? - i 3| 4G5
m TSI 1o 2107 1363 1473 1083 126 |
I
|
m i \
i I
i |
! ‘:
I : 1
i : |
' l
m : l
1‘ \
m 4. SAMPLING DATA © Geochemical Analyses
. Q) Bailer, Size: C{Bladder Pump O 2" Submersible Pump O 4" Submersible Pump
Method(s). Q Peristaltic Pump O Inerial Lift Pump 0 Other : Ferrous Iron: (\ 5 mag/L
terials P dStamIess QpPvC Q Teflon® Other: : . v
II Materials. Pump/Baiter Q Dedicated Q Prepared Off-Site  ZAFieid Cleaned Tl Disposable : oo / . mgiL
N . Polyethylene O Polypropylene U Tefion® 00 Cther: ;
Materials: Tubing/Rope DPedicated O Prepared Off-Site O Field Cleaned 0 Disposable : Nitrate: — mg/L
(S
Depth to Water at Time of Sampling: 50‘ A | Field Fillered? 2 Yes A No L Suifate: - mait
Ml "¢ et ) 3 - : :
Sampie iD: Ay Sample Time:_#£ . Z" # of Containers:_~ ' ._) 3
. Alkalinity: ‘) mg/L
Dupiicate Sampie Collected? Q VYes ﬂf No 1D : e
|I 5 COMMENTS — potil = 4o t"‘c‘./} & o med TFse <o £ ok t\fﬁ?ﬁ-" ‘R
Il Note: Include comments such a>sivvve//réor;d'fnioﬁfaaor.bresence of NAPL. or other items not on the field data shest
/‘%‘

FORM GW-1  (Rev 8/8/39 - wah) Signalure i




GROUNDWATER SAMPLING FIELD DATA SHEET

WELLID:_ Mis - &

1. PROJECT INFORMATION

i - =) -~/ ‘ f- Y 7 it - “

. Project Number: i-)-& ) }‘)’ Task Number: Q/é Date: B j J Time: //‘ v
i
‘ Client: V)J syl Personnei: ULA"" V-/"(" v

Project Location: HDS&S Weather:_3 v A *"‘j B Z\J T

2. WELL DATA
Casing Diameter: A inches TYDB C{PVC Q Stamless C} Galv. Steel QO Teflon® 0 Otner
- —:‘:—:r [ |- — —— —_— e ———— ———— — —_— -
Screen Diameter: inches Type: d PVC O Stamiess :l Galv. Steei Q Tefion@ 0 Cther:

Total Depth of well: é ( 5 feet From: Urg Top of \Nell Casmg (TOC) 2 Top of Protecuve Casing 2 Cther

Depth to Static Waterj ('Z /’ t.a feet From: lﬁ Top of Well (,asmg (TOC) Q Top of Protective Casmg QO Other:
‘ Depth to Product - fee( From: @ Top of Well Casing (TOC) O Top of Prc[ecuve Casmg jm} Other
i Length of Water Coiumn feet Well Volume: gal Screened Interval (from GS):

Note: 2-inch well = 0.167 gal/ft d-inch well = 0.567 gai/ft

3. PURGE DATA

Q Bailer, Size: DﬁBladder Pump O 2" Submersitie Pump 1 4" Submersible Pump

Purge Method: QO Centrifugal Pump QO Peristaitic Pump O inertial Lift Pump O Other:

_Egquipment Model(s)

. . 6 Stainless 1 PVC Q Teflon® Other: < ] pi g
Materials. Pump/Bailer o 5o eated Q prepared Off-Site g Field Cleaned O Disposable " I O I ES 2
. , A Polyethyl aQ Pol | ©l Teflon@ 2 Oth -
. / yethylene olypropylene eflon er, N T~ Y
Materials: Rope/Tubing B Dedicates O Prepared Off-Site O Field Cleaned () Disposable 2. Y ﬁ 6 i\)
L4
Was well purged dry? O ves & No Pumping Rate: 2 ) gail/min 3
- Cum. Gallons Spec. Dissolved | o Other:
Time - H T } RP i Turbidity
‘ Removed P &mp Cond. | © Oxygen e i Comments
., i : ; - ; f : ) | ! )
7S ] f/U «w'w'z ,’EV") ,!‘1’7111 I3 | e
B 1
. Pl - j e . & '
//J.'l\) g% £S5 [.l’.lo /;l/a /J 7 [ /‘/‘/ l()/ |
oy e | PN o Vot | |
A o 62T g3 gy |63 10§ | |
AR - j - 'y g - Ny - [
T /= Téwé ,L/// /).a’(s / 1 0 ?\3(/  Cle—"
n ! | i |
| ! I
| ; : :
\ ‘ | |
| \ |
! |
‘ 5 i ‘
| |
4. SAMPLING DATA Geochemical Analyses
Method(s): 1 Baiier, Size: Z1 Bladder Pump O 2" Submersible Pump T 4" Submersible Pump Y )
ethod(s): Q Pernstaitic Pump O Inertial Lift Pump 0 Other i Ferrous Iron: _¥ mag/L
! . dStainless D PVC O Teflon® Q Other f
: /Bail ‘ e —— . o ‘
Materials: Pump/Bailer Q ODedicated U Prepared Off-Site & Field Cleaned 2 Oisposaple : DC: / Mg/l
. dPotyethylene 0 Polypropylene 1 Tefion® O Other ——
Materials Tuomg/Rope dDedlca\ed O Prepared Off-Site O Fietg Cleaned 1 Disposable . Nitrate: mg/L
: . 2,00 . : /6
Depth to Water at Time of Sampling:_(& >\ Field Filtered? Q Yes No Sulfate: e —
Wi S A ’ o : T
Sample ID:,/,1 e Sample Time: / : J # of Containers: ) ; - "7
Duplicate Sample Collected? 3 VYes ﬁ No ID: Alkaliniy: __©  mg/l

5-COMMENTS  fo ol i gose( ComelTiom cgpr FLOLL S plgen

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

P —

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

Signature




GROUNDWATER SAMPLING FIELD DATA SHEET

WELLID:_ pMve ")

1. PROJECT INFORMATION ,
Project Number: !,& 3 31‘ Task Numberc;’ H: Date: q IJ - } Time: {'/I ’ L};
Client; &6 SV <5 Personnel: ’;DC?«(\F): (s R
Project Location: #Dyt;i Weather: SS MY, L-‘}T

2. WELL DATA
- 3= —r < e e e i

Casing Diameter: inches {Type: j! PVC O Stainless O Gaw. Steel O Teflon® O

Screen Diameter: L inches Type: E{PVC Q stainiess O Galv. Steel 3 Teflon® O Other:
Tota( Dep[h of Well: l —2‘ -S feet From: d Top of Well Casmg (TOC) 2 Top of Protective Casing O Gther:

Demh to Static Water s }“S‘ feet From: 21 Top of Wail Casmg (TOC) QT Top of Protective Casing 0 Other:

Depth o Product - feet iFFOI'ﬂI Q Top of Wel Casmg \TOC) D Top of Protecnve Casmg Cl Other'

Length of Water Column feet Well Volume: gal Screened intervat (from GS):
Note: 2-inch well = 0.167 gal/fft d4-inch well = 0.3867 jal/ft

3. PURGE DATA

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

E;f\Stainless QPpPvC Q Teflon® j Ottrer:
F

Purge Method: ‘
_Eguipment Model(s)
Materials: Pump/Bailer

0 Dedicated O Prepared Off-Site ‘Field Cleaned 0 Disposable 1. &(:- 0*- ,}'\r\{) ’5
Materiais: Rope/Tubing [ﬁ‘Polyethy(ene Q Polypropylene O Tefon® 01 Other: ¥
Was well purged dry? 0 Yes cz{ No Pumping Rate: 2 gal/min 3
. Cum Gallons | Spec. Dissolved | -, Other:
Time | ‘ H | Te orP Turbidit ¢
| “Removed P me Cond. | Oxygen ‘ uroeity Comments
] | . . ‘ i ‘s, - | — .
Ly 13! {3 [sb s WY L 3 S S
3 ] | P
i Yoo el . F < L J ; 2\ o - |
(X225 | 95 (3 /’70!/3/ /ZLJ /59 3y ’
» - - & 7% ‘ : ek W —
R e g3 asay e [ 2
- -
- i S b My - [ ; -
VE s 31 12348 /92 9l 1 L8814 x D lae—
1
i I
‘ 1
‘ |
4. SAMPLING DATA Geochemical Analyses
Method(s): O Bailer, Size: O Bladder Pump QO 2" SubmersiblePump O 4" Submersible Pump C)
Tl Peristaitic Pump O !nertial Lift Pump 3 Other: : Ferrous from: ___ 7 mail
- . O Stanless QI PYC O Teflon® [ Otrer : i
is: P /B R NS ——— . 2
Materials: Pump/Bailer O Dedicated Q Prepared Off-Site O Fiela Cleaned i Disposacle : oo L____ mg/L.
. J Poiyethylene O Polypropyliene ‘:l Tefon® Q) Other: :
Materials. Tubing/Rope () Dedicated ) Prepared Off-Site [ Fied Cleanea 1 Disposaole : Nitrate: o mgiL
- -~ :
Depth to Water at Time of Sampling: ( - 2 Fleld Fltered? O Yes lf No . hnt
) - 3 5 . Sulfate: mgrt
Sample 1D: [ f i Sample Time: / ! J # of Containers: i — oy
) . : Alkalinity: S mgiL
Dupiicate Sample Collected? Q Yes A No D : e —

5 COMMENTS el »~ s.wzz( e oo Coy ¥ (OC/<__L‘<‘,fLA(_‘“~

Note: Include comments such as well 'cor_idi’(?éhi,’odor.' p}esencé of NAPL. or otheritems not on the fieid Jata sheet.

m l;ﬁ:)edicated Q Prepared Off-Site U Field Cleaned  J) Disposable 2. \/SI‘ 6/ i)ﬁ
/

FORM GW-1  (Rev 6/8/99 - wah)

Signatdfe




GROUNDWATER SAMPLING FIELD DATA SHEET

WELL ID:___ frio= 10

1. PROJECT INFORMATION _
Project Numbertzj“g’ﬁg']— Task Number: 12 !‘ (:s Date: C 'I 5> Time: /é })
Client; f'JSv 4 Personnel: ;f\(;r&-\), Green
Project Location: }15‘795 Weather: /(\} a3 \,f, o~ L‘]

2. WELL DATA
Casing Diameter: 2 inches "—-!vape dx;‘;vc ‘ O Stainless  Q Gaiv. Steet T Teflon® 0 Other:

Screen Diameter: = inches Type: drve O staintess a Gal Steel O Teflon® O omer — e
WWTOtal al Depth of Well: _C:_L\__.__ feet ] From: dr:”'i‘;P of Well Casing (TOC) L:] Top of Protective Casing (1 Other: S
Depth to Stafic Water: ————————(J ! 3‘-’ feet 777?0—';“ r;i Top of Well Cas‘”? TOC) J Top of Protectx;«:asmg :O;;e} T
Depth to PrOdUCt ~—————v fea N ‘Fro"m' a TO’F;;;\_NEN Casing (TOC) O Top of Prmect‘i\; Casing O Other TtvTttT|T O e
Length of Water Column:_______ feet WellVolume:___________ gal Screened Interval (from GS): -

Note: 2-inch well = 0.187 gal/ft 4-inch weil = 0.887 gal/ft
3. PURGE DATA

/dBailer, Size: Q1 Bladder Pump 3 2" Submersible Pump U 4" Submersible Pump
O Centrifugal Pump O Peristafic Pump O Inertial Lift Pump O Other:

Q Stainless Q PVC Q Teflon® U Other:

QO Dedicated Q Prepared Off-Site O Fieid Cleaned ai_llspos;ble 1.

Q Polyethylene 1 Polypropylene (] Teflon® dOthert m~ S

Purge Method: .
Equipment Model(s)

Materials: Pump/Bailer

Materials: Rope/Tubing

O Dedicated (1 Prepared Off-Site O Field Cleaned  (J Disposable 2.
Was well purged dry? A ves O No Pumping Rate: gal/min 3
. Cum. Gallons . Spec. Dissolved . Other:
Time ~ H Temp | ORP Turbidit Commn
Removed P P .__Cond. Oxygen ' Y ents
i 3 | ! !
. : : ! i
| |
| i
| ; ;
! i
|
|
| j
: 1 1
i | |
i I :
; 1 i
1 "
| | |
| : i |
| | | |
4. SAMPLING DATA Geachemical Analyses
Method(s): QO Bailer, Size: 0 Biadder Pump O 2" Submersible Pump [ 4" Submersible Pump :
1 Penstaltic Pump O Inertial Lift Pump  Q Other: Ferrous lron: mg/L
. : Q Stainless O PVC 2 Teflon® QO Other: :
Materials: Pump/Bailer —— : . ,
P Q) Dedicated O Prepared Off-Site 3 Field Cleaned 2 Disposable : 0o: _ . mgil
. . U Polyethylene O Polypropylene 1 Teflon® 1 Cther: :
Materials: Tubing/Rope 0 Dedicated O Prepared Off-Site 1 Field Cleaned Tl Disposable : Nitrate: mg/L
Depth to Water at Time of Sampling: Field Filtered? © Yes O No

. : Sulfate: mg/L
s —

Sample iD: /A [~ J Sample Time__/ f 7, # of Containers:

Alkalirity-
Duplicate Sample Collected? QO Yes O No ID: Alkalinty_______ mg/L

5 COMMENTS (?Léfﬁf"w{ (-/A,Q, 54% (( Ml 5“ch _ }\CL{( (\\Lv"f‘ [,..//\fn,/
_[“/ FILL 5¢T of Sefles Callet 7 ShC [fres é&bﬁ‘(a’ oLl s
hec b Aot mns o) cesns { fmaitn e Lok~ From Trosf Trefin

Note. Inciude comments such as 4 ondition. odor, presence of NAPL. or other dems not on the feld data sheet.

f»-/\_.\

FORM GW-1  (Rev 5/8/99 - wan) Signature




AR GROUNDWATER SAMPLING FIELD DATA SHEET

AN INTEBRAL PART OF

WELLID:_Mw-io

BROVN anp
CALDWELL
1. PROJECT INFORMATION '
Project Number: D—& 32 Task Number:_ & 1o Date:_q / j £ / of Time: 2044
Client: R:.Y Sedv, e personnel_L . 1 ¢ ceine _ A, Mort]
Project Location: H'CLFS - I\/M Weather__K ‘Y, YN s Gl /L)
2. WELL DATA -
Casing Olameter: Z inches Type: QPVC G Srainless O Galv. Steel O Teflon® Q Ofher:
Screen Diameter: 2 inches Type: pPVC QStaintess Q@ Golv. Steet O Teflon® O Other:
Total Depth of Well___~"  feet From: Q Top of Well Casing TOC) O Top of Protective Casing G Other:
Depth to Static Water: S 7.30  feet From: O Top of Well Casing OC) O Top.of Protective Casing P.(ther:_D-‘t’Mg sed TOC.
Depth to Product:___ " _feet From: Q Top of Well Casing TOC) @ Top of Protective Casing  Q Ofher:
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 gai/ft
3. PURGE DATA

. ’Ksciler, Size: '.—S Q Bladder Pump O 2" Submensible Pump  Q 4" Submersible Pump
Purge Method: 0 Centrifugal Pump O Perstalfic Pump QO inertial Lt Pump 0 Cther:

£quipment Modei(s)
Materials: Purmnp/BETer Qstainless OPVC  Q Tefion® i Otner. vl :
erals: Pump/Baler i 5 o gicated O Prepared Off-Site O Fleld Cleaned @ Disposable A
e __QPolyethylene O Polypropylens O Teflon® § Otner_oh e the lew 2 .
Matedals: @T‘Jb‘ng QO Dedicated  Q Prepared Off-Site O Field Cleaned )3 Disg;scble 2. '
Waswell purged dry? a ves ® No Pumping Rate: <~ qol/min 3
Cum. Gallons| Spec. Dissolved Other:
Ti roid
me Removed PH femp Cond. Eh Oxygen Turbidity Comments
—_ —_— — —_— —_— P ——t e g
; weater Diys
Gro.l? §64n D lQ wikh imu,l!s
I and vege Fecho®
Mg e
4, SAMPUNG DATA Geochemical Analyses
Method(s): ﬂaciler. Size: _L'_g Q Bladder Pump Q4 2" Submersible Pump  Q 4" Submersible Pump '
SMOAS) T peristaitic Pump @ inerfial Lift Pump @ Other: Ferrous lron: mg/L
s _—==QOStainless QPVC QTeflor® @ Other o 4§tflg lene ,
Materials: Pump/@a Dedicated O Prepared Off-Site  Q Fleld Cledned ()({')Isposcme DO: mg/L
. . ’-\El Polyethylene Q Polypropylene Q Teflion® A Other: 2 .
Materials: Tubing/ R@b Dedicated Q Prepared OffSite O Fleld Cleaned ) Dispokable Nitrate: mg/L
Depih to Water at Time of Sampling: . Field Filtered? O Yes XNO Sulfate: mg/L
Sample 1D:__ MY w2 -\ (% Sample Time:_ 2] | > # of Containers: 6 »
}{/ y Alkaiinity: mg/L
Duplicate Sample Collected? O vYes X No D [/J

5 COMMENTS T3 ¢ - Boken 58 oe]l Cap  wwsll net  Seql
w€ \ ‘ s IMQV\M&V fuvu\ﬁ[e 'rh t"es ‘T‘v*wf \epl - _New (1_§ e ﬂq c»“nn

Slew Rehede 2
Note: Include comments such as weiMondition. odor, presence of NAPL or other itemns not on rhj/ﬁe/gﬁoforsneet,

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




GROUNDWATER SAMPLING FIELD DATA SHEET

WELL 1D A Ls 1

o

1. PROJECT INFORMATION

Project Number/ ‘,1. -7’2"‘ Task Number:al i: Date: } ")‘) ol Time: / 5 l}
Client: WDJ—< v (S Personnel:ﬁlg\A/J , (- L
Project Location: i‘) 3‘1"’-— Weather: J/'!\'V‘&/‘ N fo,-,/{
| 2. WELL DATA -
Casing Diameter: JS in::hes Type q‘#vc O Stainless DGalv Steel T Teflon® T Oth;sri— T
; B Screen Diameter: ~ ‘mcnevsiﬁ 7 Type: L{D\/C Q Sta@s Q Galv. Stéf;r;t;flo:\;_D-Other: - o
Total Depth of Well: t». ) 3 feet - From: G{Top of Ne!l Casmg (TOC) Q Topof Pro;;ctive Casing  Q Other: o
-M_Dep(h ;)_-étatlc Wa(e;_‘«iaw 6"‘"&;31 o ;O; 3 V:( Top of Weit Casing (TCC) C; Topof Protective Casing 1 Other: -
Depth 1o Product ~ feet ‘~?f0;-5 Torg;;;\VNeIl Casmg (TOC) Q Topof Protective Casing 1 Other:h -
B Length of Water Co!umn 2 G ( _feet Well Volume: o L‘ gai Screene;_!;\‘t:erval (from GS): -

Note: 2-inch well = 0.187 gaift 4-inch well = 0.667 gal/ft

3. PURGE DATA

Q Bailer, Size: E;{:Bladder Pump 0 2" Submersible Pump [ 4" Submessible Pump
QA Centrifugal Pump O Peristaltic Pump O Inertial Lift Pump 0 Other:

dStainless QPVC  Q Teflon® 0, Other:

! Purge Method:
| Equipment Model(s)

Materials: Pump/Bailer 0 Dedicated QO Prepared Off-Site Field Cleaned 1 Disposable 1. \/ 51: '-6 13
. : anolyethy!ene QO Polypropylene QO Teflon® QO Other: .
) - - - Yy
Materials: Rope/Tubing Dedicated 1 Prepared Off-Site 1 Field Cleaned  ( Disposable 2. \-RC\}O ,\Af @/(
Was well purged dry? O Yes B No Pumping Rate: o- ' gal/min 5
. Cum. Gallons | Spec. Dissolved | o Other:
Time % H T RP - Turbidit
Removed P eMP 1 cond. o Oxygen | uroidrty | Comments
, ) AP » PO
I} S35 ol lazlign [T Tyt g ceoody
20y . ! Yo e ool —_— . 7
/$Y2 29 )i 123 3RBa 4 | -55 51/ 7Y Clew —
| ] . X 7
, . 2 -
| Bys | o [0 [25243¢2 [T sk (39 ]
|
m !
; i
{ i
[
| | |
4 SAM PLING DATA Geochemical Analyses
Method(s): Q3 Bailer, Size: ‘ﬂ,Bladder Pump QO 2" Submersible Pump O 4" Submersible Pump { . w
e Q Peristaitic Pump QO Inertial Lift Pump 3 Other: : Ferrous tron: =2 mag/l.
: . XStainless 0 PYC Q Teflon® O Other: i v
Materials: P /Bail —rr ‘ . 7~
Il aterials: mumpfater O Dedicated Q Prepared Off-Site u(FueId Cleaned  Q Disposable : 0ot e mgiL
S . D(Polyethy!ene Q Polypropylene O Teflon® O Other: '
Materials: Tubing/Rope Dedicated (O Prepared Off-Site O Field Cleaned O Disposabie ‘ Nitrate: ___mg/lt
Depth to Water at Time of Sampiing: é/ /L/ Field Filtered? O Yes /6 No Sulfate: e mgil
I fe : ’ T
Il Sample 10:_/" Lg}\‘i ’QA Sample Time: / - L{) # of Containers:__ : =
i ﬂ O\t ' © o Alkalinity: Sk /
Duplicate Sample Coliected? A Yes @ No 1D: @A \\ ?’C 7L- j : Hainity: L. mglk
B .COMMENTS tv el goul coediT oo, <o Nl o~ 2 ¢
Note: Include comments such as well condition, odor. presence of NAPL. or other items not on the field data sheet. - -
|
FORM GW-1  (Rev 6/8/39 - wan) Signature ™~ e




GROUNDWATER SAMPLING FIELD DATA SHEET

WELL ID:_gq Lo~ 1)

1. PROJECT INFORMATION .
Project Numberzfé:f{. "2/)— Task Number:y? /(:’ Date: '"”‘\, J Ui Time: /f}f

Client: Personnel:
Project Location: Weather:
2. WELL DATA
Casing Diameter: L inches "’__Type: ¥VC 2 Stainiess C! Galv. Steel O Teflon® Q Other—v -
Screen Dian;éter: - inchevsaw- ) T—ypve 7 [Z{P\/C Q St;n—rress Q Galv. Steel Q Teflon® O O}Eerﬂvi* 7_N S
- T;‘(; Depth of Weil: !‘" [ feet o From: L‘,{%p of We]I— Castr;g (TOC) O Top of Prot;:tive Casing Other: -
Dé;{;{o‘;tanc W;;‘é_ J 701 feet "";(;T"“ E{Top of Well Casing (TOC) C] Top of Protective Casing O Other: -
| Depth to Product: feet From a xo;;-;z;\?/;ellicia;simg (TOC) Cl Top of Protective Casing O Other: T

Length of Water Column feet Well Volume: gal Screened Interval (from GS):
Note: 2-inch well = 0.167 gal/ft J-inchwell = 0.687 gal/ft

3. PURGE DATA

Q Bailer, Size: Q Bladder Pump O 2" Submersible Pump 1 4" Submersible Pump
Tl Centrifugal Pump O Peristaltic Pump O Inertial Lift Pump Q3 Other:

i Materials: Pump/Bailer Q Stainless Q PVC QO Teflon® O Gther:
rials: Fump Q Dedicated QO Prepared Off-Site QO Field Cleaned O Disposable 1.

Q Polyethyiene  Q Polypropylene O Teflon® (0 Other:

Purge Method: .
_Equipmeni Model(s)_

Materials: Rope/Tubing

O Dedicated [ Prepared Off-Site O Fietd Cleaned {1 Disposable 2.
| l Was well purged dry? O Yes O No Pumping Rate: gal/min 3
i : | Cum. Gallons Spec. Dissolved | - Other: I
Time = H T ORP Turbidit
Removed P emp Cond. Oxygen ‘ Y ’ Comments
i i | i
g I | : i
' | i |
‘ J i
I | | !
l i
i !
|
i ;
‘ ‘ \
‘ | |
i -
| i !
| i
\ s |
4. SAMPLING DATA . Geochemical Aralyses
Method(s): ] Bailer, Size: QO 8ladder Pump O 2" Submersible Pump QO 4" Submersible Pump H
od(s O Peristaitic Pump O Inertial Lift Pump 2 Other Ferrous lron: _____ mg/t
. . QO Stanless 0 PVC O Teflon® O Other: :
Mat P /Bailer —— .
Il erials: Pump/Baile Q Dedicated O Prepared Cff-Site [ Field Cleaned J Disposable 0o Mg/l
) . 0 Polyethylene O Polypropylene O Teflon® O Other: : )
Malerials: Tubing/Rope O Dedicated (1 Prepared Off-Site 0 Fieid Cleaned T Disposabie : Nitrate: Mg/l
e ' - i i 2 Q¥ o N o
pth to Water at Time of Sampling: Field Filtered es o Sulfate: mgiL
Sample ID: Sample Time: # of Containers:
l ' Alkalinity: m
Duplicate Sample Coilected? 0 Yes O No D : Ve MY
5 COMMENTS k\j(L—L /« 7 5“ , {f;? //UVT_Q /L('f.—-[ L\Jn;[f ;(77}. N_,/(',{'/] {_3
Ccollet gyab Sl i Lo PR A e
1 Note: Include :E}nmentskéucﬁra's well éoﬁdfrrlon‘"odor‘ﬂp;esence of NAPL. or other items not on the field data shee:'_,_‘-
FORM GW-1  (Rev 5/8/99 - wah) Signature




AN INTEGRAL PART OF

ECKENFELDER®

'Y

GROUNDWATER SAMPLING FIELD DATA SHEET

WELL ID:_Mw -120

BROWN snp
CALDWELL
1. PROJECT INFORMATION L
Project Number:_V %3 2-  Task Number:_Cl b Date: Ci/ 1§ / ol Time: 2 €24
Clent___BY Seqvii.e Personnel: Tea»m.p M cerl
Project Location:__ 1+ bis Weather: \.L'clv‘\m " Dy .,\f - Mo . Sk}, Pe,te,
2. WELL DATA
Casing Diameter: 2 inches Type: %VC Q Stainless O Galv. Stee! O Teflon® Q Other:
Screen Diameter___2~ _ inches Type: QwvC Q Stainless Q Galv. Steel U Teflon® 0 Other:
Total Depth of Welll "—— _ feet From: O Top of Well Casing (TOC) O Top of Protective Casing @ Other:
Depth to Static Water: 5(\,3‘] feet From: G’{op of Well Casing JOC) Q Top of Protective Casing O Other:
Depth to Product: A/ ! feet From: QO Top of Well Casing TOC) Q Top of Protective Casing Q Other:
Length of Water Column:_*=— feet Well Volume:_ _~— gal Screened Interval (frofr; GSj:

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

3. PURGE DATA

ih . @ Bailer, Size: l -S O Blodder Pump O 2" Submersible Pump O 4" Submersible Pump
Purge Method: 0 Centrifugal Pump Q Peristaitic Pump Q Inertial Uiff Pump 0 Other:

Eauipment Model(s)
Matericls: P /niy DStinless OPVC  Qlefon® § Otner. Eﬁ;ﬂethe lene ]
erials: PumpP/BRISY 1 pedicatea T Prepared Off-Site O Fleld Cleaned gfposable 1 —
e LT . Q Polyethyiene O Polypropylene 0 Teflon® @& OtherJ i (LN ot
Materials: RQPS/Tubing Q Dedicated O Prepared Oft-Site O Field Cleaned “gsposoble 2,
Waswell purged dry? o Yes x No Pumping Rate: —_ gal/min 3. -
Cum. Galtons| Spec. Dissolved . Other:
T
me Removed pH femp Cond. Eh Oxygen Turbidity Comments
(s’m - ~§4 md) €.
]
4. SAMPLUNG DATA Geochemical Andlvses
. g Baiter, Slze: ’_.5_ Q Bladder Pump Q 2" Submersible Pump O 4" Submersible Pump £ ——
Method(s): & perstaltic Pump Q Inertial Lift Pump G Other: Ferrouslron: ______ mg/L
L . QO Stainless QPVC  QTeflon® @ Other: elier) E n € .
Materials: Pump/Bilers o 1oy leq o Prepared Off-Site  Q Field Cleariod. 8 Disposable DO: T mgit
o U Polyethylene O Polypropylene O Tefion® & Othek_A'y, [O _ ) —_
Materiats: Tubing/Rop Q Dedicated Q Prepared Off-Site 1 Fleld Cleaned D,Pisposoble Nitrate: — Mg/l
Depih to Water at Time of Samplingi_ ™ Field Fitered? @ Yes &{No Sulfate: ' mg/L
Sample 10: Hw 2w Sample Time:_2C4 7 # of Containers: 2 . —
‘ Alkaiinity: mg/L
Duplicate Sample Collected? O Yes R’ No ID:
5, COMMENTS Screwn om  Lover Iy ~.g"rv§}3,o{.«_l (: nxids rep kil vvg

Note: Include comments such as well condifion, cdor, presence of NAPL or other items nof on the field dara sheet.

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

Sianahrre




GROUNDWATER SAMPLING FIELD DATA SHEET

WELL ID: vy~ 13

1. PROJECT INFORMATION

N M ~ i~ N .
Project Number: i:)‘ g '))" Task Number:'gl 6 Date: ia 3 Vv ! Time: 5 . L, >

-~ o
‘ Client: G)‘) SV'L“D Personnel: JUEARY, L7t~
Project Location: HOQ{,; Weather: SV' y\w\i‘/ LT

2. WELL DATA

Casing Diameter: )s Type cj PVC O Stainless Q Galv. Steel O Teflon® 1 Other:

Screen Diameter: ’)‘ inches d\P\/C Q Stainless C]Galv Steel DTeﬂon® T Other:
Total Depth of Well: C l‘ feet Q Other:

I Depth to S{a“c Wa(er {\ j feet From: ﬁ Top of WP“ Casmg (TOC) O Top of Protective Casing O Other:

From: Q{ Top of Well Casmg (TOC)

Cl Top of Pratective Casing

D Top of Protective Casing

feet Q Other:

T ea

Depth to Product: From T Top of Well Casmg (TOC)

.
Length of Water Column: # Screened Interval (from GS):

Note: 2-inch well = 0.167 gaifft

Welt Volume: ______)___ gal

4-inch welfl = 0.667 gal/ft

3. PURGE DATA

Q Bailer, Size: d%ladder Pump O 2" Submersible Pump O 4" Submersible Pump

Q Centrifugal Pump O Peristaltic Pump O [nertial Lift Pump  Q Other:

@Slainless arpvc Q Teflon® O
Q Dedicated O Prepared Off-Site U Yeld Cleaned

aPonethylene a Teflon® O Other:
Dedicated QO Field Cleaned  Cl Disposable

Purge Method: )
Equipment Model(s)

\/$T =6i0 0
2 QED P 1S

o . ther:
Materials: Pump/Bailer O Dsposants

Q Poiypropylene

Materials: Rope/Tubing Q Prepared OffSite
T 2

I Was well purged dry? 9 Yes DKNO Pumping Rate: c- gal/min 3
. ' Cum. Gallons | ! Spec. Dissoived . Otrlwer: i
\ Time ! “Removed | pH | Temp Cond. ORP Oxygen ! Turbidity Comments
I iss | o ) sy o [T 2 s S T2 §
- . : ! el ke 7 A i

(312 25 s 23641349°8 /38 (24l | - fcmﬂ\/
' T - -
0 e 3g 230N 14 A o

j S s 70 2324 <7 275

[;ZLH@

|

(o | ;1’
| |

4. SAMPLING DATA

QJ Bailer, Size:

Geochemical Analyses

2,

¢Bladder Pump O 2" Submersible Pump [ 4* Submersible Pump

Method(s): Q Peristaltic Pump O Inertial Lift Pump 2 Other: Ferrous fron: =™  mg/L
) . ()
Materials: Pump/Bailer ainless Q PVC Q Teflon® O ,Other: : ] / )
P O Dedicated O Prepared Off-Site Kield Cleaned QO Disposable ‘ DOo: e mgiL
o . Polyethytene U Poiypropylene QO Teflon® O Other: '
Materials: Tubing/Rope lZf\Dedicated ] Prepared Off-Site T Field Cieaned 11 Disposable Nitrate: - mg/L
Depth to Water at Time_of Sampling:_{» “ Field Filtered? O Yes DA No : -
§ : . Sulfate: mg/L.
Sample ID: /ﬂ’\ Le 7l Sample Time: " D # of Containers:_- 0{ 2.5
Duplicate Sampie Collected? 0 Yes @Y No ID: Alkalinity: ________ mg/L

S COMNENTS o ClL s~ soudd . ol ims o) £ O iy ez,

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

S

FORM GW-1  (Rev 38/99 - wah)

Signature




GROUNDWATER SAMPLING FIELD DATA SHEET

WELL ID:__fA\s "1 \1

1. PROJECT lNFORMATION ) ~ ,
Project Number: {)\Q J Task Number: ~ ° = 3/ (:V Date: i "/J el Time: i)~ lb

lient: (j) Syt Personnel: ‘DL‘;'A'V\); C-{'{{\

Project Location: HJ(?LI Weather, >~ M'\,/,‘ /“L» T
2.WELL DATA _ )

Casing Diameter: ‘; inches T‘/D53 d/PVC 1 Stainless O Gaiv Steel O Teflon® O Other: )

Screen Diam;ter e |nch;s_-- ‘ Type: dP\/C Q uta;«;s Q Galv. Stee|“w'£];;io:\;?5t;er - o

Total Depth of Welt: ( 2 /‘Z )\ FrO—m 5 Top of Wei! Casm;';OC) —':; i’op of Protective Casing - G Other: B
B WDepth to Static Water ( : 2 B From A Top of Well Casmg (TOC) ’5 Top of P—";;:‘ti;/e Casing 1 Othern. -
B Depth [o Product — f;; <From Q Ton of Wal Casmg (TCC) a Top of Proiecuve Casing Q O(;;:“ T

L.ength of Water Column: feet Well Volume: gal Screened Intervat (from GS):

Note: 2-inch well = 0.167 gal/ft 4-inch well = 0.567 gai/ft

3. PURGE DATA

v
Q Bailer, Size: CABladder Pump Q 2" Submersible Pump K1 4" Submersible Pump

Purge Method: Q Centrifugal Pump O Peristaitic Pump  Q Inertial Lit Pump QO Other:

_Equipment Model(s)

. , X Stanless QPVC O Teflon® C Other: ¢
Materials: Pump/Bailer QO Dedicated Q Prepared Off-Site ield Cleaned ([ Disposable 1. \?6 O /’\'\F\ I'J
N : Polyethylene O Polypropylene QO Tefion® 0 Other: » y ;
: /T g ——— . ~/
Materials: Rope/Tubing éDedicated Q Prepared Off-Site O Field Cleaned 0 Disposabie 2. \/ ‘)£ é 1‘& D
7
o
Was well purged dry? O Yes ﬁ No Pumping Rate; \ gal/min 3
) Cum. Gallons | i | Spec. | Dissolved . Other: |
Time 7 } H Tem ORP | Turbidit | Comments
Removed | " ! P ! Cond. | _Oxygen y !
3 3 ), ) i e D2t ol S R e \ i
/ ﬁ o \f- )‘/‘ “fFATT /"--/;" VR A i G A A

=F

W o= 6% 23y /417 Ljye 3ty
%

4S Lo 1658 234t/ 3F( 055 2T el

5

4. SAMPLING DATA Geochemical Analyses
Method(s): ) Bailer, Size: Q{BIadder Pump Q2" Submersible Pump O 4" Submersible Pump / v <
ethod(s): O Peristaltic Pump  Q Inertial Lift Pump O Other: Ferrous Iron: mg/L
. . djStainless 0 PVC Q Teflon® Q, Otner: : fa
X Is: Pump/Bailer S . .
Materials: Pump : O Dedicated O Prepared Off-Site D/Fietd Cleaned 2 Disposable : Do: i mg/L
. . U‘Polye!hytene 0 Polypropylene T Teflen® O Other: : ) —
Materiais: Tubing/Rope #Dedicated | 1 Prepared Off-Site 0 Fiewt Cleaned 3 Dispo:s:{:le Nitrate: mg/L.
Depth to Water at Time of Sampling:_& «2 “77 Field Fitered? o Yes O¥! No Sulfate: - mail
Sampie ID: f‘.\’\i » / Sample Time: / : 5 # of Containers: / 3
. ) : Alkalinity: A
Duplicate Sample Cotlected? 2 Yes ';i( No ID: "y “{l—- mo/l

5 COMMENTS

A0 LLL it 5QQ~j < - (/(\*T\.bv‘\ .

Note: Include comments such as *;veﬁ'c'ori{rjfnibrr'o'dor.’p}esence of NAPL. or otheritems not on the field data sheet.

£ e ——
FORM GW-1  (Rev 5/8/99 - wah)

Sigfature




GROUNDWATER SAMPLING FIELD DATA SHEET

WELLID:__ M {5

1. PROJECT INFORMATION

Project Number: l L 3‘ 3}“ Task Number: O (3 Date: /":‘ /J ) J) Time: }1 5 3
Client: r’JJSV(—fs Personnel: @C;/M‘J} G‘f A
Project Location: L-! QQ 175 Wealher: $ v /\"’-\/ ) L\-«,)’Vf
2. WELL DATA
. Casing Diameter: L‘ ’—"*;‘;’;es VPYDE Q;{PVC 0 Stainless  Gaiv. Steet 0O Teﬂovné v‘:l O_!herrt”ur -
| " SceenDiameter__ ™ ncnes  |Typel OfPvC OStaness OGaw Stesl QTeto® O Ower_______
Total Depth of Well: C_ ‘) feet o “'*1;0'“: C{-Top of Wejl} Casing (T_O(i)A‘_El‘ Top of Pro;;;zive Casing [ Cther: -
;é;agth to Static W@er/%/'ﬂ?i feet _»Eroij_g T‘;_Fiﬁvf_‘f\i;-“mé;smg (Tac) ':;?;;--;;Prcle_c_fjve Casing QO Other: __WV‘ ”W”
Depth to Product: T feet éFrom: O Top of Well Casing (TOC) T Top of Protective Casing 0 Other:
i 7Length of Water Column: feet Well Voiume: gal Screened Interval (from GS): )

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

() Bailer, Size: Q{Bladder Pump Q 2" Submersible Pump QO 4™ Submersible Pump

QO Centrifugai Pump O Peristaitic Pump O Inertial Lift Pump QO Other: Equipment Model(s)
stainiess QPVC O Teflon® ; Other.

y — } HEd
W Dedicated 0 Prepared Off-Site j Field Cleaned Q Disposabie 1. Cﬂ_‘\}o = 1,\-‘{) 124
¥
olyethytene O Poiypropylene O Teflon® O Other:

Purge Method:

Materials: Pump/Bailer

Materials: Rope/Tubing @'Dedicated Prepared Off-Site [ Field Cleaned W 2. \/ S :f ~6) D U
- 7
Was well purged dry? a ves & no Pumping Rate: 2-\ gal/min 3
. Cum. Gallons | Spec. | Dissolved | o Other:
Time | © LopH T ORP | Turbidity |
Removed | P emp Cond. ‘ Oxygen HHrRIety Comments
s B D L/ " “ -3 747 i io? M ‘ -y
| 1812V g Donl iy ery e Sl
T . | | ‘
! o~y LG s i fye @ N - 7 I
[3991 05 442yl /365 | /L)3 o5& JY |
1 c el i/ 2. ¥
| [3US i 1%q 12h3 3%d [ /0FS 28 (34 “le—
m |
;
! :
t |
I| | ! | i
; | 5 | |
4. SAMPLING DATA Geochemical Analyses
Method(s): 2 Bailer, Size: A Bladder Pump [ 2" Submersible Pump [} 4" Submersible Pump ‘ —
(s Q Peristaltic Pump O Inertial Lift Pump QO Other: : Ferrouslron: ___  mg/L
. . . w& Stainiess O PVC 0 Teflon® O Other: ‘ “ <
Is: P /Bail —— : . —
Il Materials: Pumo/Bailer %{edicated Q) Prepared Off-Site D’éxetd Cleaned 1 Disposabie DO / mg/L
. . (3 Polyethylene [ Polypropylene O Tefion® 2 Other: i ’
Materials. Tubing/Rope A\ Dedicated O Prepared Off-Site O Field Cleaned Tl Dispesable : Nitrate: - mg/L
Depth to Water at Time of Sampiing:_{2 / L/ 3 Field Filtered? Q0 Yes A No : . ~
i -)7 ¥'e ; Sulfate: mg/L
Sample 1D: /24 L2 /-5 Sample Time:__/ : l: # of Contatners: // i
Akalinty: 2 12 mgn.
Duplicate Sampie Collected? O VYes 7( No  ID: Almty: - 2= mg
. J .
Il 5.COMMENTS 4Ll +- fvﬂv’ o = ow -
n Note: include comments such as well co;dftiar-v,ﬂodor,‘ presencé of NAPL. or other items not on the field data sheet.
/
A
FORM GW-1  (Rev6/8/39 - wan) Signature
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APPENDIX B

Laboratory Analytical Reports for Groundwater Samples

PAWPABISER WV 12832\086r.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

HOUSTCN, TEXAS 77054
(713) 660-0901

Brown & Caldwell

Certificate of Analysis Number:

01090631

i . - ‘
| Beport Jo: Project Name: BJ Hohbs “
Brown & Caldwell Site: Hobbs, NM |

Rick Rexroad Site Address:
1415 Louisiana }
Suite 2509 !
I PO Number: |
Houston ——s i
TX | State: New Mexico \
77002- State Cert. No.: !
ph: (713) 759-0999 fax: (713) 308-3886 ;

Date Reported: 10/5/01

L

This Report Contains A Total Of 13 Pages

Excluding This Page

And

Chain Of Custody

10/8/01

Date




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

Case Narrative for:
Brown & Caldwell

Certificate of Analysis Number:

01090631
Report To: Project Name: BdJ Hobbs
Brown & Caidwell -s'ﬁ- Hobbs, NM
Rick Rexroad Site Address:
1415 Louisiana
it 0
Suite 2509 PO Number:
Houston —
e State: New Mexico
77002- State Cert. No.:
ph: (713) 7539-0999 fax: (713) 308-3886 Date Reported: 10/5/01

Matrix spike (MS) and matrix spike duplicate (MSD) samples are chosen and tested at random from an analytical batch of "like* matrix to
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those samples which are spiked by the
laboratory. Since the MS and MSD are chosen at random from an analytical batch, the sample chosen for spike purposes may or may not
have been a sample submitted in this sample delivery group. The validity of the analytical procedures for which data is reported in this
analytical report is determined by the Laboratory Control Sample (LCS) and the Method Blank (MB). The Laboratory Control Sampie (LCS)
and the Method Blank (MB) are processed with the samples and the MS/MSD to ensure method criteria are achieved throughout the entire
analytical process.

Any other 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 resuits 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.

%/MM 10501

Zonia West Date
Senior Project Manager




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

Brown & Caldwell
Certificate of Analysis Number:

i 01090631
Report To:  Brown & Caidwell Project Name: BJ Hobbs
; Rick Rexroad Site: Hobbs, NM
! 1415 Louisiana
| II X outsian Site Address:
! Suite 2509
; Houston
| X PO Number:
77002~ State: New Mexico
‘ 1 (713) 759-099 : (713 -
ph: (713) 999 fax: (713) 308-3886 State Cert. No.:
3 Fax To: | Brown & Caldweil Date Reported;  10/5/01
| | Rick Rexroad fax : (713) 308-3886
| |
‘ Client Sample ID Lab Sampie ID [ Matrix Date Collected Date Received ‘ cocib HOLD
l MW-10 ) 01090631-01 Water 9/18/01 9:12:00 PM 9/20/01 9:30:00 AM 103416 O
] MW-12D 01090631-02 Water 9/18/01 8:47:00 PM 9/20/01 9:30:00 AM 103416 i

24 Laa M | 10/5/01

onia West - Date
Senior Project Manager

Joe! Grice
Laboratory Director

Ted Yen
Quality Assurance Officer

10/5/01 4:50:20 PM




HOUSTON LABORATORY
| 8880 INTERCHANGE DRIVE
HOUSTON, TX 77054
(713) 660-0901
I Client Sample D MW-10 Collected: 9/18/019:12:00 SPL Sample ID: 01090631-01
Site: Hobbs, NM
m Anaiyses/Method Resuit Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
GASOLINE RANGE ORGANICS . MCL SW8015B Units: mg/L
Gasoline Range Organics ND 0.1 1 09/24/01 22:23 DL 840474
m Surr: 1,4-Difluorobenzene 99.3 % 74121 1 09/24/01 22:23 DL 840474
Surr: 4-Bromoflucrobenzene 107 % 55-150 1 09/24/01 22:23 DL 840474
PURGEABLE AROMATICS MCL SW8021B Units: ug/L
Benzene 2 1 1 09/24/01 22:23 DL 840423
Ethytbenzene ND 1 1 09/24/01 22:23 DL 840423
Toluene ND 1 1 09/24/01 22:23 DL 840423
i Xylenes, Total ND 1 1 09/24/01 22:23 DL 840423
Total BTEX 2 1 1 09/24/01 22:23 DL 840423
Surr: 4-Bromofluorobenzene 110 % 48-156 1 09/24/01 22:23 DL 840423
Il Surr: 1,4-Difluorcbenzene 104 % 72-137 1 09/24/01 22:23 DL 840423
Il Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL)
B - Analvte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution
* - Surrogate Recovery Quiside Advisable QC Limits MI - Matrix Interference
J - Estimated Value between MCL and PQL
10/5/01 4:50:27 PM




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

Client Sample iD MW-12D Collected: 9/18/01 8:47:.00 SPL Sample ID:  01090631-02

Site: Hobbs, NM

Anaiyses/Method Resuit Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
CHL.ORIDE, TOTAL MCL E325.3 Units: mg/L
Chicride 78.3 4 2 09/24/01 15:30 CV 839907
‘DIESEL RANGE ORGANICS McCL SW8015B Units: mg/L
Diesel Range Organics ND 0.2 1 10/02/01 9:21 AM 848222
Surr: n-Pentacosane 68.4 % 18-120 1 10/02/01 9:21 AM 848222
' [f_r_e_g__Mitr]od iPrep Date Prep lnitia_iij
[sw3s108 109/21/2001 7:45 KL |
GASOLINE RANGE ORGANICS MCL SW38015B Units: mg/L
Gasoline Range Organics ND 0.1 1 09/24/01 22:47 DL 840475
" Surn 1,4-Difluorobenzene 983 % 74-121 1 09/24/01 22:47 DL 840475
II " surr 4-Bromofluorobenzene 99.3 % 55-150 1 09/24/01 22:47 DL 840475
HEADSPACE GAS ANALYSIS MCL RSK147 Units: mg/L 3
Ethane ND 0.0025 1 10/05/01 10:57 ER 85%7&‘
: Ethylene ND 0.0032 1 10/05/01 10:57 ER 852704
Methane ND 0.0012 1 10/05/01 10:57 ER 852704
PURGEABLE AROMATICS MCL Swso021B Units: ug/L
Benzene - ND 1 1 09/24/01 22:47 DL 840424
Ethylbenzene ND 1 T 09/24/01 22:47 DL 840424
Toluene B ND 1 1 09/24/01 22:47 DL 840424
Xylenes, Total ND 1 1 09/24/01 22:47 DL 840424
Total BTEX ND 1 1 09/24/01 22:47 DL 840424
‘ Surr: 4-Bromofluorobenzene 108 % 48-158 1 09/24/01 22:47 DL 840424
Surr: 1,4-Difluorchenzene 106 % 72-137 1 09/24/01 22:47 DL 840424
SULFATE MCL E300 Units: mg/L B
li Sulfate 180 5 25 09/21/01 12:09 SN 847121
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 Outside Advisable QC Limits Mi - Matrix Interference
J - Estimated Value cetween MDL and PQL

10/5/01 4:5C:29 PM




Quality Control Documentation



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
® HOUSTON, TX 77054
Quality Control Report {713) 860-0901

Brown & Caldwell

BdJ Hobbs
|' Analysis: Diesel Range Organics WorkOrder: 01090631
Method: Sws8o1isB Lab Batch ID: 14972b
Method Blank Sampies in Analytical Batch:
RuniD: HP_V_0109278-848220  Units:  mg/L Lab Sample ID Client Sample 1D
Analysis Date: 09/27/2001 17:35 Analyst:  AM 01090631-020 MW-12D
Preparation Date:  09/21/2001 7:45 Prep By: Method
B Analyte Result [Rep Limit
iDiesel Range Organics ND| 0.20]
|__Surr n-Pentacosane 908/ 18120

Laboratory Control Sample (LCS)

RuniD: HP_V_010927E-848221  Units: mg/L.

Analysis Date: Q9/27/2001 18:13 . Analyst:  AM

Preparation Date:  09/21/2001 7:45 Prep By: Method
‘ Analyte Spike | Result | Percent | Lower | Upper |
| Added J Recovery | Limit Limit
Diesel Range Organics | 2.5i 2| 81| 21 175]

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

Sample Spiked: 01090673-03

RuniD: HP_V_0109275-848224  nits: mg/L.
Analysis Date: 09/30/2001 0:28 Analyst:  AM
Preparation Date:  09/21/2001 7:45 Prep By: Method
[ Analyte " sample MS | MS Resuit ’ MS% | MSD | MSD Resuit | MSD% | RPD|RPD | Low | High “
Result Spike | Recovery | Spike Recovery ‘Limit Limit | Limit |
Added f Added { ‘ ;
i - |
Diesel Range Organics ND 5| 44| 81.1] 5| 4.1 813(0.246 39 13| 130]
Qualifiers: ND/U - Not Detected at the Reporting Limit M - Matrix Interference T
‘ B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution
J - Estimated value between MDL and PQL " - Recovery Outside Advisable QC Limits

The percent recoveries for QC sampies are correct as reported. Due to significant figures and
rounding, the reported RPD may differ from. the displayed RPD values but is correct as reported.

10/5/01 4:50:34 PM
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Quality Control Report

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

Brown & Caldwell

BJ Hobbs
Analysis: Headspace Gas Analysis WorkOrder: 01090631
Method: RSK147 Lab Batch ID: R44808
Method Blank Sampies in Analytical Batch:
RuniD: VARGC_011005A-852703  Units: mg/l Lab Sampie ID Client Sample ID
Analysis Date: 10/05/2001 10:33 Analyst: ER 01090631-02C MW-12D
i Analyte Resuit [Rep Limit
{Ethane i ND|  0.0025|
|Ethyiene | ND|__ 0.0032
[Methane i ND|  0.0012]
Sample Duplicate
Original Sample:  01090631-02
BuniD: VARC_011005A-852704  Units: ma/L
Analysis Date: 10/05/2001 10:57 Analyst:  ER
| Analyte | Sample | DUP RPD RPD }
Result | Resuit Limit ’
Butane ND! ND! 0| 50!
Ethane ND ND! of 50|
Ethylene ND ND 0 50
Isobutane i ND! ND 0 50
Methane NDI ND 0 50
Propane ND ND: 0 50
Propylene ND ND| 0 50
Qualifiers: ND/U - Not Detected at the Reporting Limit M1 - Matrix Interference

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

The percent recoveries for QC samples are correct as reporied. Due to significant figures and
rounding, the reported RPD may differ from the displayed RPD values but is correct as reperied.

D - Recovery Unreportable due to Dilution
* - Recovery Outside Advisable QC Limits

10/5/01 4:50:37 PM
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HOUSTON LABCRATORY
8880 INTERCHANGE DRIVE
HOUSTON, TX 77054

®

ll Quality Control Report (713) 68C-0901
Brown & Caldwell
BJ Hobbs
II Analysis: Purgeable Aromatics WorkOrder: 01090631
Method: SW8021B Lab Batch |D: R44004
Method Blank Samples in Analyticai Batch:
ll RuniD: VARE_010924A-839392  Units:  ug/l Lab Sample ID Client Sampie {D
Analysis Date: 09/24/2001 11:10 Analyst: DL 01090631-01A MW-10
01090631-02A Mw-12D
ll \ Analyte Result_|Rep Limil
[Benzene i NDI 1.0
:Ethylbenzene ND 1.0
Toluene ND 1.0
Total BTEX I ND 1.0
Xylenes, Total ! ND 1.0
| Surr. 1,4-Difluorobenzene 104.2]___72-137;
II |__Surr: 4-Bromofluorobenzene 109.3]  48-156]
Laboratory Control Sample (LCS)
RuniD: VARE_010924A-839391  Units: ug/L
II Analysis Date: 09/24/2001 10:21 Analyst: DL
Analyte Spike Result | Percent Lower Upper—‘
Added Recovery Limit Limit |
Benzene 50 s3 106 70 130
Ethylbenzene 50 56| 12] 70, 130)
ﬂ Toluene 50 52| 105 70 130]
Xylenes, Total 150 164] 109 70| 130]
ll Matrix Spike (MS) / Matrix Spike Duplicate (MSD)
Sampte Spiked: 01090580-16
RuniD: VARE_010924A-840416 Units: ug/L
Analysis Date: 09/24/2001 17:28 Analyst: DL
I‘ Analyte Sample MS | MSResut | MS% | MSD | MSD Result | MSD% | RPS‘ RPO | Low | High
Resuit Spike Recovery | Spike I Recovery ; | Limit | Limit§ Limit
Added | | Added ! ]
! ‘ ! ! ‘
Benzene i 65 20 89| 19.8 " 20 70! 2237 118 21 320 164
Ethylbenzene 8.3 20 27! 95.8 20 27| 92.8/ 3.161 19| 52! 142l
{Toluene \ nNplL 20 230 114 201 23! 114}0.645| 20/ 38| 159
m Xylenes, Total 49 6ol 67! 103 80| 85i 1000 3.27] 18] 53] 144
I Qualifiers: ND/U - Not Detected at the Reporting Limit MI - Matrix Interference
B - Analyte detected in the associated Method Blank D - Recovery Unregortable due to Dilution
J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits
The percent recoveries for QC samples are correct as reported. Due to significant figures and
rounding, the reported RPD may differ from the displayed RPD values but is correct as reporied. [0/5/101 4:50:40 PM




HOUSTOM LABORATORY
3880 INTERPCHANGE DRIVE
® HOUSTON, TX 77054

Quality Control Report {713) 660-0901

Brown & Caldweli

BJ Hobbs
Analysis: Gasoline Range Organics . WorkQrder: 01090631
Method: SW38015B Lab Batch ID: R44057
Method Blank Samples in Analytical Batch:
RuniD: VARE_010924D-840469  Units:  mg/L Lab Sample 1D Client Sample 1D
Lab sample I Lilent sample U
Analysis Date: 09/24/2001 11:10 Analyst: DL 01080631-01A MW-10
01090631-02A MW-12D
Analyte Result {Rep Limit]
Gasoline Range Organics ND 0.10
Surr: 1,4-Oifluorobenzene 97.7 74-121
Suir: 4-Bromofluorobenzene 104.3 85-150

Laboratory Control Sampile (LCS)

RuntD: VARE_010924D-840468  Units: mg/L
Analysis Date: 09/24/2001 10:45 Analyst: DL
Analyte Spike 1 Result | Percent Lower | Upper
Added | Recovery | Limit Limit
]Gasoline Range Organics 1{ 1.2\ 119 70 130

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

Sample Spiked: 01090580-17

RuniD: VARE_010924D-840471 Units: mg/L
Analysis Date: 09/24/2001 18:17 Analyst: DL
Analyte Sample MS MS Result | MS% | MSD | MSD Result | MSD % | RPD | RPD | Low | High |
Result Spike Recovery | Spike Recovery | Limit ‘ Limit | Limit ‘
Added Added | i
! ! i
Gasoline Range Organics 1.3 0.9 1.9 59.2 0.9 1.9 60.8/ 2.59|. &6 36 160}
Qualifiers: ND/U - Not Detected at the Reporting Limit MI - Matrix Interference
B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution
J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits

The percent recoveries for QC samples are correct as reported. Due to significant figures and
rounding, the reported RPD may diifer from the displayed RPD vaiues but is correct as reported. OISO 450:42 BM




HOUSTCN LABORATORY
8880 INTERCHANGE DAIVE
o HOUSTON, TX 77054
Quality Control Report (715} 880-0801

Brown & Caldwell

i BJ Hobbs
Analysis: Chloride, Total WorkOrder: 01090631
Method: E325.3 Lab Batch iD: R44037
Method Blank Samples in Analytical Batch:
RuniD: WET_010924F-839904  Units: mg/L Lab Sample ID Client Sample D
Analysis Date: 09/24/2001 15:30 Analyst: CV 01090631-028 Mw-12D
Analyte Resuit ‘Rep Limit'
Chloride ND| 2.0]

Laboratory Controi Sample (LCS)

RuniD: WET_010924F-839906 Units: mg/L
Analysis Date: 09/24/2001 15:30 Analyst: CV
Analyte Spike Result | Percent Lower Upper
Added -Recovery | Limit Limit
Chloride 76.2 77.1 101 20 110

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

Sample Spiked: 01090631-02

RuniD: WET_010924F-839908 Units: mg/L
Analysis Date: 09/24/2001 15:30 Analyst: CV
Analyte Sample MS MS Resuit MS % MSD | MSD Result | MSD % | RPD ! RPD]| Low |High
Resuit Spike Recovery | Spike Recovery 1 Limit | Limit | Limit
Added Added 5
i
Chloride 79 100 179 99.8 100 179 99.8 of 20 85 115
Il Qualifiers: ND/U - Not Detected at the Reporting Limit M1 - Matrix Interference
B - Anaiyte detected in the associated Method Blank D - Recovery Unreportable due to Diluticn
J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits
I' The percent recoveries for QC samples are correct as reported. Due to significant figures and
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. /5101 4:50:45 PM




HOUSTON LABORATORY
8880 INTERCHANGE CTRIVE
® HOUSTON, TX 77054

Quality Control Report {713) 660-0301

Brown & Caldwell

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

BdJ Hobbs
I' Analysis: Sulfate WorkOrder: 01090631
Method: E300 ‘ Lab Batch ID: R44443
Method Blank Samples in Analytical Batch:
II RuniD: WET_010921W-847119  Units: ~ mg/L Lab Sample 1D Client Sample 1D
Llient sample it
Analysis Date: 09/21/2001 12:09 Analyst: SN 01080631-028B MW-12D
l' }i Analyte Result |Rep Limit|
[sulfate ND| 0.20|
II Laboratory Control Sample (LCS)
RuniD: WET_010921W-847120 Units: mg/L
I' Analysis Date: 09/21/2001 12:09 Analyst: SN
| Analyte Spike Result | Percent Lower Upper i
Il ’ Added Recovery | Limit Limit l
Suifate 10 10 102 30 10|

Sample Spiked: 01090631-02

RunlD: WET_010921W-847122  Units: mg/t
Il Analysis Date: 09/21/2001 12:09 Analyst: SN
! Analyte Sample MS MSResult | MS% | MSD | MSDResult | MSD% |RPD | RPD | Low | High |
Result Spike Recovery | Spike Recovery Limit Limit | Limit |
Added Added ;
|
m !Sulfate 190 250 450 106 250 4601 - 108| 2.17 20 80 1201
|
m Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference
B - Analyte detected in the associated Method Blank D - Recovery Unreportabie due to Dilution
! J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits
' The percent recoveries for QC samples are correct as reported. Due to significant figures and
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. (07507 4:50-48 M
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HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TX 77054
(713) 660-0901

n Sample Receipt Checklist
| |
Workorder: 01090631 Received By: NB J
II Date and Time Received: 9/20/01 9:30:00 AM Carrier name: FedEx i
Temperature: 3 Chilled by: Water lce
L
'l 1 Shipping container/cooler in good condition? Yes Wl No [ Not Present [
2. Custody seals intact on shippping container/cooler? Yes [ No [ Not Present V]
II 3 Custody seals intact on sampie bottles? Yes ] No ] Not Present W
Il 4. Chain of custody present? Yes No [
5. Chain of custody signed when relinquished and received? Yes V1 No [
II 6, Chain of custody agrees with sample iabels? Yes No [J
7. Samples in proper container/bottle? Yes No [_]
' 8. Sample containers intact? Yes ¥ No [J
ll g. Sufticient sample volume for indicated test? Yes M No [
10 All samples received within holding time? Yes V] No [
11. Container/Temp Blank temperature in compliance? Yes /] No [
12. Water - VOA vials have zero headspace? Yes VI No [ Not Applicabie ]
13. Water - pH acceptable upon receipt? Yes No [] Not Applicabie O
SPL Representative:’ { Contact Date & Time:i

Client Name Contacted:f

]
Non Conformance |
Issues:|

Client Instructions:|

I
i

10/8/01 4:50:49 PM




SPL, Inc. mﬁia_ﬁ._n_,mn N 103416
e Analysis Request & Chain of Custody Record mu,Q / O /m\ A(m N / page ron .
Client Name: ._Uﬂ(d u h Q d & S\Hﬁ | \ matrix Uoz_n size | pres. Requested Analysis
st 13760091 LT LT
Project Name: @ ) i :\\_ 525 |EZ| W S|EB] E| —= == ~H
- R N sl N Py K .Au.\
P Number,_ A D RN g I o= a7 I ovies e s I =
Project Location: /jgﬁww~ 2 3; m .@o g 5 o w . 1 MW AN U
7 w.( ﬂN 1 m‘m m s 1l2w]0Y 3 > =1 S N o ;
Inwoice To: “r—h .mx ﬁlogw ) m.. B ool nm T T [ .ﬁ/b [ .D m D \ih‘lm_ -
SAMPLE ID DATE | TIME Jome|emb| 22 | L8 | X0 |0 0| 2| )| @ = o &
[ -1D Tioj 2002 | X [V a1 Lfgh © [ X1 |
b PSP N 27 2 G B I 4 S P B
4
Client/Consultant Remarks: Laboratory remarks: Intact? D< D N
' Temp: Wﬂ\
E mﬂﬂnﬂﬂﬂ%ﬁﬁh— TAT Special Reporting Requirements Fax Results \@ Raw Data D Special Detection Limits (specify): PM review (initial)-
M\S._. Standard QC w Level 3 QC D Level 4 QC D tt
P 24hr [} 20 [ ) N0 quished by Sa _na , date), ‘ time 2. Received by: -
ks ) M iz fed £x
8 [} Standard  BC) [3. ?_:é.:_ﬁ_s date time . JA Reccived by: 7
Other [} 5. Relinquished by: ~{da jor v by Laboratory: kh%
, f gq a3V T TTCwe & 00,
VW Q 8880 Interchange Drive, Houston, TX 77054 (713) 660-0901 (d 500 Ambassador QRNQ Parkway, Scott, LA 70583 Au;/qu.huum
& Y,
[ 459-Hughes Drive, Traverse City, MI 49684 (616) 947-5777




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON, TEXAS 77054
(713) 660-0901

Brown & Caldwell

Certificate of Anaiysis Number:

01090040
Report To: ‘ Project Name: BJ Service, Hobbs, NM ]
; Brown & Caldwei 1 Site: BJ-Hobbs ‘
i Rick Rexroad | Site Address: 1
1415 Louisiana 1 ‘
i Suite 2509 \ ]
i Houston ‘ PO Number: !
X State: New Mexico }
! 77002- ‘ State Cert. No.: !
ph: (713) 753-0999 fax: (713) 308-3886 Date Reported:  10/1/01
| l This Report Contains A Total Of 23 Pages
|
Excluding This Page
l And
| I Chain Of Custody
10/1/01 |
m 7 Dae |
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HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTOCN, TX 77054
(713) 660-0901

Case Narrative for:
Brown & Caldwell

Certificate of Analysis Number:

01090040
: Report To: Project Name: BJ Service, Hobbs, NM
\ Brown & Caldwel) Site: BJ-Hobbs
‘ Rick Rexroad Site Address:
| 1415 Louisiana
( it 9
| Suite 250 PO Number;
; Houston -
i X State: New Mexico
[ 77002- State Cert. No.:
| ph: (713) 759-0999 fax: (713) 308-3886 ‘ Date Reported:  10/1/01

)

No sample containers were received for your sample 1D’s "OW-4 and MW-12" (SPL ID’s: 01090040-09 and 01090040-07 respecteviley), to
perform the requested analyses. Only one liter amber preserved with HCI was received for your sample D "MW-10" (SPL {D: 01090040-05)
for Diesel Range Organic (DRO) analysis. Also SPL did not receive sample contianers to perform requested Nitrate, Sulfate, Ethane,
Methane and Ethylene analyses on your sampie ID “MW-13" (SPL ID: 01090040-08). Rick Rexroad was notified, via phone conversation,
on September 12, 2001.

Your sample ID's "MW-5 and MW-11A" (SPL 1D: 01090040-03 and 01090040-06 respectively) were analyzed for Fluoride by method 300.0
per historicals.

As per your request on September 13, 2001, the laboratory cancelled all analyses for Nirtate.

Matrix spike (MS) and matrix spike duplicate (MSD) samples are chosen and tested at random from an analytical batch of "like" matrix to
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those samples which are spiked by the
laboratory. Since the MS and MSD are chosen at random from an analytical batch, the sample chosen for spike purposes may or may not
have been a sample submitted in this sample delivery group. The validity of the analytical procedures for which data is reported in this
analytical report is determined by the Laboratory Control Sample (LCS) and the Method Blank (MB). The Laboratory Control Sampfe (LCS)
and the Method Blank (MB) are processed with the samples and the MS/MSD to ensure method criteria are achieved throughout the entire
anaiytical process.

Any other 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 fuil, 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.

10/1/01
7 TS Z e

~Sonia West Date
Senior Project Manager



HOUSTON LABORATORY |
8880 INTERCHANGE DRIVE
HOUSTON, TX 77054
(713) 660-0901

Brown & Caldwell
Certificate of Analysis Number:

01090040 ‘

Report To:  Brown & Caldwell Project Name: BJ Service, Hobbs, NM i

Rick Rexroad Site: BJ-Hobbs

;t:i;::;siana Site Address:

Houston

X PO Number:

77002- State: New Mexico

ph: (713) 759-0999 fax: (713) 308-3886 State Cert. No.:
Fax To: f Brown & Caldwell Date Reported:  10/1/01 |

Rick Rexroad

fax : (713) 308-3886 [
|
]

Client Sample 1D Lab Sample ID |  Matrix Date Collected | Date Received |  COCID _ {HOLD
Mw-3 01090040-01 Water 9/10/01 2:00:00 PM | 9/11/01 9:00:00 AM 097670 | [ |

MW-4 01090040-02 | Water 9/10/01 2:30:00 PM 9/11/01 9:00:00 AM 097670 O
IMW-5 01090040-03 | Water | 9/10/01 11:30:00 AM 9/11/01 9:00:00 AM 097670 O
MW-7 01090040-04 | Water | 9/10/01 12:15:00 PM 9/11/01 9:00:00 AM 097670 O
MW-10 01090040-05 | Water 9/11/01 9:00:00 AM v ‘
MW-10 01090040-05 | Water 9/10/01 4:45:00 PM 9/11/01 9:00:00 AM 097670 ] |
MW-10 01090040-05 Water 9/10/01 4:45:00 PM 9/11/01 9:00:00 AM 097670 | M| |
MW-T1A . 01090040-06 | Water 9/10/01 3:45:00 PM | 9/11/01 9:00:00 AM | 097670 i
MW-12 01090040-07 | Water | 9/11/01 9:00:00 AM | 2R
MW-13 01090040-08 Water 9/10/01 3:15:00 PM 9/11/01 9:00:00 AM 097670 el
low-4 01090040-09 | Water 9/11/01 9:00:00 AM v
Duplicate 01090040-10 | Water 9/10/01 9/11/01 9:00:00 AM 097670 O
Duplicate 01090040-10 | Water 9/10/01 9/11/01 9:00:00 AM 097671 ] |
Trip Blank 9/4/01 01090040-11 Water 9/10/01 9/11/01 9:00:00 AM 097671 (]
MW-14 01090040-12 | Water 910/01 9/11/01 9:00:00 AM 097671 O
MW-15 01090040-13 | Water | 9/10/01 9/11/01 9:00:00 AM 097671 D

Y re 2D "'M 10/1/01
NELL - a.(é % S
/%{West Date

Senior Project Manager

Joel Grice
Laboratory Director

Ted Yen
Quality Assurance Officer

10/1/01 1:22:11 PM




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

Client Sample |D: MW-3 Coilected: 9/10/01 2:00:00 SPL Sampie ID:  01090040-01

Site: BJ-Hobbs

Analyses/Method Resuit Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
DIESEL RANGE ORGANICS - MCL SW8015B Units: mg/L
Diesel Range Organics ND 0.2 1 09/14/01 23:34 AM 832938
Surr: n-Pentacosane 876 % 18-120 1 09/14/01 23:34 AM 832938
| BreoMethod _|Prep Date [Prep Iniils|
{sw3s108 09/12/2001 11:51 KL
GASOLINE RANGE ORGANICS MCL ~ SWB8015B  Units: mg/L o
Gasoline Range Organics ND 0.1 1 09/14/01 15:53 DL 831091
" Surr: 1,4-Difluorobenzene 96.7 % 74121 B 09/14/01 15:53 DL ¢ 831091
, Surr: 4-Bromofluorobenzene 106 % 55-150 1 09M4/011553 DL 831091
PURGEABLE AROMATICS MCL Swsg0218 Units: ug/l. )
{ Benzene ND 1 1 09/14/01 15:53 DL 830982
Ethylbenzene ' ND 1 1 © T 09/14/01 1553 OL 830982
Toluene ND 1 1 09/14/01 15:53 DL "830982
Xylenes,Total ND 1 1 09/14/01 15:53 DL 830082
Total BTEX ND 1 U 09/14/011553 DL 830982
Surr: 4-Bromofiuorobenzene 106 % 48-156 1 09/14/01 1553 DL 830982
Surr: 1,4-Diffuorobenzene 110 % 72-137 1 09/14/01 15:53 DL T 830982
‘1
1 Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL}
j B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Cilution
! * - Surrogate Recovery Outside Advisable QC Limits MI - Matrix interference
! Il J - Estimated Value between MDL and PQL
1 10/1/01 8:49:33 AM
‘
|
|




HOUSTON LABORATORY
3880 INTERCHANGE DRIVE
HOUSTON, TX 77054
(713) 660-0901

Client Sampie (D: MW-4 Collected: 9/10/01 2:30:00 SPL Sample ID:  01090040-02
Site: BJ-Hobbs
Analyses/Method Resuit Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
DIESEL RANGE ORGANICS ] MCL SW8015B Units: mg/L
Diesel Range Organics ND 0.2 1 09/15/01 0:13 AM 832939
Surr: n-Pentacosane 311 % 18-120 1 09/15/01 0:13 AM 832939
irPreo Method iPrep Date 1%
Isw35108 109/12/2001 11:51 KL !
GASOLINE RANGE ORGANICS MCL SW80158 Units: mg/L T
- Gasocline Range Organics ND 0.1 1 _09/14/01 16:41 DL 831093
Surr: 1,4-Difluorobenzene 96.0 % 74-121 1 09/14/01 16:41 DL 831@(_3
Surr: 4-Bromoftuorobenzene 99.0 % 55-150 1 09/14/01 16:41 DL ) 831093
PURGEABLE AROMATICS T weL SW8021B Units: ug/L B
Benzene ND 1 i Qg/lzt/m 16:41 DL 830984
Ethylbenzene ' ND 1 1 09/14/91 16:41 DL 830984
Toiuene ND 1 1 09/14/01_16:41 DL 830984
Xylenes,Total ND 1 1 09/14/01 16:41 DL 830984
Totat BTEX ND 1 1 09/14/01 16:41 _"DL 830984
~ Surr: 4-Bromofluorobenzene 105 % 48-156 1 09/14/01 16:41 DL A_8_3_088_4
Surr: 1,4-Difluorobenzene 106 % 72-137 1 _09/14/01 16:41 DLi 830984
Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Resuit 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

10/1/01 8:49:35 AM
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HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON, TX 77054
(713) 660-0901

Client Sampie ID: MW -5

Collected: 9/10/01 11:30:00 SPL Sample ID:

01090040-03

Site: BJ-Hobbs
AnalysesiMethod Resuit Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
DIESEL RANGE ORGANICS MCL SW8015B Units: mg/L
Dieseai Range Organics ND 0.2 1 09/15/01 0:52 AM 832940
Surr; n-Pentacosane 504 % 18-120 1 09/15/01 0:52 AM 832940
Lﬁzeigriﬂethod {Prep Date  |Prep Initials]
,SW35108 109/12/2001 11:51 KL
FLUORIDE-IC MCL E300  Units: mg/L
Fluoride 1.5 0.1 1 09/11/01 14:45 SN 833673
GASOLINE RANGE ORGANICS MCL SwW8015B Units: mg/L o
Gasoiine Range Organics ND 0.1 1 09/14/01 16:17 DL 831092
Surr: 1,4-Difluorobenzene 99.0 % 74-121 1 09/14/01 16:17 DL 831092
Surr: 4-Bromofluorobenzene 107 % 55-180 1 09/14/01 16:17 DL 831092
HEADSPACE GAS ANALYSIS MCL RSK147 Units: mg/L )
Ethane ND 0.0025 B 1 __>09/26/01 16:_20 ER 843070
Ethylene ND 0.0032 1 0_9/26/01 16:20 ER 843070
Methane ND 0.0012 1 09/26/01 16:20 ER 843070
PURGEABLE AROMATICS B - j MCL SW8021B  Units:ug/L _
Benzene ' ND 1 w,\,_.,L, - 09/14/01 16:17 DL 830983
Ethyibenzene No_ 1 0eMoiied7 DL 830983
To{l{ene ND 1 1 ~ 079/‘1 ﬂ/01 16:17 DL 83098§
Xylenes,Totaii ND 1 N 1 09/14/01 16:17 DL 830983
Total BTEX ND 1 1 09/14/01 16:17 DL 830989:
Surr: 4-Bromofluorobenzene 105 % 48-156 1 09/14/01 16:17 DL 830983
S}Jrr: 1,4-Difluorobenzene 107 % 72-137 1 09/14/01 16:17 DL 830983
SULFATE ) MCL E300 Units: mg/L o
Suifate ] 130 4 20 09/12/01 12:33 SN 833722
Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL)

3 - Analvte detected in the associated Method Blank
- Surrogate Recovery Outside Advisable QC Limits

J - Estimated Vaiue between MDIL. and PQL

D - Surrogate Recovery Unreportable due to Dilution
MI - Matrix Interference

10/1/01 8:49:38 AM




I] HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TX 77054
m (713) 660-0901
Client Sampie |D: MW-7 Collected: 9/10/01 12:15:00 SPL Sample ID:  01090040-04
Site: BJ-Hobbs
m Anailyses/Method Resuit Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
DIESEL RANGE ORGANICS MCL SW80158 Units: mg/L
} Diesel Range Organics ND 0.33 1 09/15/01 1:31 AM 832941
‘ Surr: n-Pentacosane 548 % 18-120 1 09/15/01 1:31 AM 832941
Prep Method __Prep Date _ Prep Initials
ll \SW351OB 109/12/2001 11:51 KL
GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L
Gasocline Range Organics ND 0.1 1 09/14/01 17:06 DL 831094
‘ Surr: 1,4-Difluorobenzene 100 % 74-121 1 09/14/01 17:06 DL 831094
Surr: 4-Bromofluorobenzene 106 % 55-150 1 09/14/0117:06 DL 831094
PURGEABLE AROMATICS - MCL SW8021B  Unitstugl
Benzene ND 1 1 09/14/01 17:06 DL 830985
m Ethylbenzene ND 1 1 09/14/01 17:06 DL 830985
Toluene ND 1 1 09/14/01 17:06 DL 830985
Xylenes,Total ND 1 1 09/14/01 17:06 DL 830985
Total BTEX ND 1 1 09/14/01 17:06 DL 830985
Surr: 4-Bromoflucrobenzena 102 % 48-156 1 09/14/01 17:06 DL 830985
Surr: 1,4-Difluorobenzene 107 % 72-137 1 09/14/01 17:06 DL 830985
m Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit{MCL)
B - Analyte detected in the associated Methed Blank D - Surrogate Recovery Unreportable due to Dilution
" - Surrcgate Recovery Outside Advisabie QC Limits M1 - Matrix Interference
l] J - Estimated Vaiue between MDL and PQL
10/1/01 8:49:38 AM




I HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TX 77054
(713) 660-0901
Client Sample ID: MW-10 Collected: 9/10/01 4:45:00 SPL Sample ID:  01080040-05
: Site: BJ-Hobbs
Analyses/Method Resuit Rep.Limit Dil. Factor QUAL Date Anailyzed Analyst Seq. #
DIESEL RANGE ORGANICS MCL  SWs015B Units: mg/L -
Diesel Range Crganics 2.3 0.2 ) 1 09/15/01 2:10 AM 832942
l Surr: n-Pentacosane 4858 % 18-120 1 . 09/15/01 210 AM 832942
IPrep Method ~ Prep Date -
lsw3as108 |09/12/2001 11:51
‘ Quaiifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL)
i B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution
3 * - Surrogate Recovery Quiside Advisable QC Limits Mi - Matrix Interference

J - Estimated Value between MDL and PGL

10/1/01 8:49:40 AM




Il HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TX 77054
II (713) 660-0901
Client Sample ID: MW-11A Collected: 9/10/01 3:45:00 SPL Sampie ID:  01090040-06
Site:  BJ-Hobbs
l Analyses/Method Resuit Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
DIESEL RANGE ORGANICS MCL SW8015B Units: mg/L
Il Diesel Range Organics 1.1 0.2 1 09/15/01 2:50 AM 832943
Surr: n-Pentacosane 396 % 13-120 1 08/15/01 2:50 AM 832943
Prep Method IPrep Date !E’reg Initials |
SW35108 109/12/2001 11:51 KL 1
FLUORIDE-IC MCL E300 Units: mg/L
Fluoride 4.6 0.1 1 09/11/01 14:45 SN 833676
I’ GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L
Gasoline Range Organics ND C.1 1 09/14/01 17:30 DL 831095
Surr: 1,4-Difluorobenzene 99.3 % 74-121 1 09/14/01 17:30 DL 831095
Surr: 4-Bromoflucrobenzene 110 % 53-180 1 09/14/01 17:30 DL 831095
‘HEADSPACE GAS ANALYSIS MCL RSK147 Units: mg/L. o
Ethane ND 0.0025 1 09/26/01 16:34 ER 843071
Ethylene ND 0.0032 ~ 1 09/26/01 16:34 ER 843071
Methane ND 0.0012 1 09/26/01 16:34 ER 843071
7PURGEABLE AROMATICS MCL SWs8021B Units: ug/L
Benzene . 7.9 1 1 09/14/01 17:30 DL 830986
Il Ethylbenzene ND 1 B 1". _“_()9/14/0171777:730 DL 830986
Toluene - ND 1 1 09/14/0117:30 DL 830986
Xylenes, Total ND 1 1 09/14/01 17:30 DL 830986
g Total BTEX 7.9 1 1 09/14/01 17:30 DL 830986
[ Surr: 4-Bromoflucrobenzene 108 % 48-156 1 09/14/01 17:30 DL 830986
Surr: 1,4-Difluorobenzene 108 % 72-137 1 09/14/01 17:30 DL 830986
SULFATE ' MCL E300 Units: mg/L
Suifate 280 4 20 09/12/01 12:33 SN 833726
II Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Resuit Over Maximum Contamination Limit(MCL)
B - Analyte detected in the associated Methcd Blank D - Surrogate Recovery Unreportable due to Dilution
i * - Surrogate Recovery Outside Advisabie QC Limits Mi - Matrix Interference
I J - Estimated Value between MDL and PQL
10/1/01 8:49:43 AM




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

I] Client Sample |D: MW-13 Collected: 2/10/01 3:15:00 SPL Sampie ID:  01090040-08
Site: BdJ-Hobbs
m Analyses/Method Resuit Rep.Limit Dit. Factor QUAL Date Analyzed Analyst Seq. #
DIESEL RANGE ORGANICS MCL SW80158 Units: mg/L
Diesel Range Organics 0.3 0.2 1 09/15/01 3:29 AM 832944
Surr: n-Pentacosane 628 % 18-120 1 09/15/01 3:29 AM 832944
ﬂgp Method Preo Date__ o iPr_e‘Q Ini}iﬁl§y
II SW35108 08/12/2001 11:51 KL |
GASOLINE RANGE ORGANICS MCL SW80158 Units: mg/L
Gasoline Range Organics ND 0.1 1 09/14/01 17:54 DL 831096
Surr: 1,4-Difluorobenzene 96.3 % 74-121 1 09/14/01 17:54 DL 831096
I! Surr: 4-Bromoflucrobenzene 98.0 % 55-150 1 09/14/01 17:54 DL 831096
PURGEABLE AROMATICS MCL Swg0218 Units: ug/L L
Benzene ND 1 1 09/14/01 17:54 DL 830987
Ethylbenzene ND 1 1 09/14/01 17:54 DL 830987
Toluene ND 1 1 09/14/0117:54 DL 830987
Xylenes, Total ND 1 1 09/14/01 17:54 DL 830987
Total BTEX ND 1 1 09/14/01 17:54 DL 830987
Surr: 4-Bromofluorobenzene 104 % 48-156 1 09/14/0<1 17:54 DL 830987
Surr: 1,4-Difluorobenzene 104 % 72-137 1 09/14/01 17:54 DL 830987
|
II Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Resuit Over Maximum Contamination Limit(MCL)
‘ B - Analyte detected in the asscciated Method Blank D - Surrogate Recovery Unreportabie due to Dilution
| * - Surrogate Recovery Outside Advisable QC Limits MI - Matrix Interference
J - Estimated Value between MDL and PQL
10/1/07 8:49:45 AM




m HOUSTON |LABORATORY
3880 INTERCHANGE DRIVE
HOUSTON, TX 77054
m (713) 560-0901
Client Sample ID: Duplicate Collected: 9/10/01 SPL Sample ID:  01090040-10
m Site: BdJ-Hobbs
Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
DIESEL RANGE ORGANICS MCL _ SW8015B Units: mg/L__
Diesel Range Organics 0.57 0.2 1 09/15/01 4:08 AM 832945
] Surr: n-Pentacosane 39.0 % 18-120 1 09/15/01 4:08 AM 832945
{Ij}_’gg Method ~ PrepDate " Prep Initials)
ISW35108 l0/12/2001 11:51 KL ,’
GASOLINE RANGE ORGANICS MCL SW8015B  Unitsimg/L »
Gasoline Range Organics 0.1 0.1 1 - Og/j4/01 18:19 OL 831097
Surr: 1,4-Bifluorobenzene 99.3 % 74-121 1 09/14Mi18:19 DL 83109?
Surr: 4-Bromofluorobenzene 108 % 55-150 ' o 09/14/01 18:19 DL 831097
PURGEABLE AROMATICS McL SW80218 Units: ug/L I
Benzene - 8 1 1 09/14/01 18:19 DL 830988
Ethylbenzene ND 1 1 09/14/01 18:19 DL 830988
Toluene ND 1 1 O?M 4/01 18:19 DL 830988
Xylenes, Total ND 1 1 09/14/01 18:19 DL 830988
Total BTEX 8 1 1 09/14/01 18:19 DL 830988
Surr: 4-Bromofluorobenzene 108 % 48-156 1 09/14/01 1819 DL 830988
Surr: 1,4-Difluorobenzene 107 % 72-137 1 09/14/01 18:19 DL 830988
Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Resuit 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 Interferance

J - Estimated Value between MDL and PQL

10/1/01 8:49:47 AM




HOUSTON LAEORATORY

8880 INTZRCHANGE DRIVE
® HCUSTON, TX 77084
Il (713) 860-0901
Client Sample ID: Trip Blank 9/4/01 Coilected: 9/10/01 SPL Sampie ID:  010S0040-11
Il Site: BJ-Hobbs
Analyses/Method Resuit Rep.Limit Oil. Factor QUAL Date Analyzed Analyst Seq. #
‘ GASOLINE RANGE ORGANICS i MCL SW80158 Units: mg/L -
N Gasoline Range Organics ND 0.1 1 09/14/01 15:28 DL 831090
Surr: 1.4-Difluorobenzene 973 % 74121 1 09/14/01 15:28 DL 831090
Surr: 4-Bromofluorobenzene 973 % 55-150 1 09/14/01 15:28 DL 831090
o PURGEABLE AROMATICS B MCL  Sws0218 Units: ug/L
! Benzene ND 1 1 - 09/14/01 15:28 DL 830981
Ethylbenzene ND 1 09/14/01 15:28 DL 830981
. Toluene ) ND 1 1 09/14/01 15:28 DL 830981
(‘ Xylenes, Total ND 1 1 09/14/’01 1512§ DL 830981
Total BTEX ND 1 1T 09/14/01 15:28 DL 830981
Surr: 4-Bromofluorobenzene 105 % 48-156 1 © 7 09/14/01 15:28 DL 830981
I] Surr: 1,4-Difluorobenzene 104 % 72-137 1 09/14/01 15:28 DL 830981
“ Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Resuit Over Maximum Contamination Limit(MCL)
B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportabie due to Dilution
- - Surrogate Recovery Outside Advisable QC Limits MI - Matrix Interference
‘ ll J - Estimated Value betwesn MDL and PQL
10/1/01 3:49:48 AM




HOUSTON LABORATORY
8380 INTERCHANGE DRIVE
HOUSTON, TX 77054
(713) 660-080+

Client Sample ID: MW-14 Collected: 9/10/01 SPL Sampie 1D: 01080040-12
Site: BJ-Hobbs
Analyses/Method Resuit Rep.Limit Dil. Factor QUAL Date Anaiyzed Analyst Seq, #
CHLORIDE, TOTAL MCL E325.3 Units: mg/L 3
Chioride 245 10 5 09/14/01 14:00 CV 830265
Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination LimittMCL)

B - Anaiyte detected in the associated Method Blank
* - Surrogate Recovery Outside Advisable QC Limits
J - Estimated Vaiue between MDL and PQL

D - Surrogate Recovery Unreportabie due te Ciiution
Mt - Matrix Interference

10/1/01 3:49:49 AM



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HCUSTON, TX 77054
(713) 680-0901

Client Sample |D: MW-15

Collected: 9/10/01

SPL Sample ID:  0108C040-13

Site: BJ-Hobbs
Analyses/Method Result Rep.Limit Dif. Factor QUAL Date Anailyzed Analyst Seq. #
CHLORIDE, TOTAL MCL E325.3 Units: mg/L )
Chioride 228 10 B 5 09/14/01 14:00 CV 330286
Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Resuit Over Maximum Contamination Limit(MCL)

B - Analyte detected in the associated Method Blank
* - Surrogate Recovery Outside Advisable QC Limits
J - Estimated Vaiue between MDL and PQL

D - Surrogate Recovery Unreportable due to Diluticn
Mi - Matrix Interference

10/1/01 3:4G:49 AM



Quality Control Documentation




®
Quality Controf Report

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HCOUSTON, TX 77054
(713) 660-0901

Brown & Caldwell
BdJ Service, Hobbs, NM

Analysis: Diesel Range Organics WorkOrder: 01020040
Method: SW80158 Lab Batch ID: 14783
Method Blank Samples in Analytical Batch:
RuniD: HP_V_O10914E-832936  Units:  mglL Lab Sample ID Client Sampie ID
Analysis Date: 09/14/2001 22:15 Analyst: AM 01090040-01B MW-3
Preparation Date:  09/12/2001 11:51 Prep By: KL Method SW35108 01090040-02B MW-4
01090040-038 MW-5
i Analyte | Result |Rel Lﬂ 01090040-048 MW-7
| i
- it [ep 2 01090040-058 MW-10
.Diesel Range Organics 1 ND| 0.20|
| Surr: n-Pentacosane 86.2]  18-120] 01090040-068 MW-11A
01090040-08B MW-13
01090040-10B Duplicate
Laboratary Control Sample (LCS)
RuniD: HP_V_010914£-832937 Units: mg/t
Analysis Date: 09/14/2001 22:54 Anaiyst:  AM
Preparation Date:  09/12/2001 11:51 Prep By: KL Method SW3510B
i Analyte [ Spike | Resutt ( Parcent { Lower | Upper |
‘ Added | Recovery | Limit Limit
iDieseI Range Organics 2.5 2l 78 21 175

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

Sample Spiked: 01090355-02

RuniD: HP_V_010914E-832951 Units: mg/L
Analysis Date: 09/15/2001 10:40 Analyst: AM
Preparation Date:  09/12/2001 11:51 Prep By: KL Method SW35108B
Analyte [ sample MS MSResult | MS% | MSD | MSD Result | MSD % | RPD | RPD | Low | High |
Result Spike Recovery | Spike Recovery | Limit | Limit | Limit
Added Added \ | g 1
o ! I
Diesel Range Organics ‘5 ND 5 4 78.4 5 3.9 77.6) 1.000 39 13 130

M - Matrix Interference
D - Recovery Unreportable due to Dilution
* - Recovery Outside Advisable QC Limits

" "ND/U - Not Detected at the Reporting Limit
B - Analyte detected in the associated Method Blank
J - Estimated value between MDL and PQL

The percent recoveries for QC samples are correct as reported. Due to significant figures and
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported.

Qualifiers:

10/1/01 8:49:58 AM




Quality Control Report

Analysis: Headspace Gas Analysis
Method: RSK147

Brown & Caldwell
BJ Service, Hobbs, NM

HOUSTCN LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON, TX 77054
(713) 660-0901

WorkOrder: 01090040
Lab Batch iD: R44199

Method Blank

Sampies in Anaiytical Batch:

RuniD: VARC_010027A-843076  Units: ~ mg/L Lab Sample ID Client Sample 1D
Analysis Date: 09/27/2001 8:28 Analyst: ER 01090040-03D MW-5
01080040-06D MW-11A
Analyte [ Resuit fRep Limit
Ethane ‘ ND{  0.0025
Ethylene ! NDI__ 0.0032!
Methane ! NDt _ 0.0012!
Sample Duplicate
Original Sample:  01090387-05
RuniD: VARC_010927A-843067  Units: mg/L
Analysis Date: 09/26/2001 15:21 Analyst:  ER
Analyte Sample | DUP RPD RPD |
Result | Result Limit
Butane ND ND: o 50!
{Ethane ND NDI 0 50!
Ethylene | ND ND| 0 50)
Isobutane NDi ND 0 §9_
Methane 0.0035! 0.0029 19 50
Propane ND ND 0 50
Propylene ND ND . SQ
Qualifiers: ND/U - Not Detected at the Reporting Limit MI - Matrix Interference

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

The percent recoveries for QC samples are correct as reported. Due to significant figures and
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported.

D - Recovery Unreportable due to Dijution
* - Recovery Cutside Advisable QC Limits

10/1/01 8:50:02 AM




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
® HOUSTON, TX 77G54

Quality Control Report (713) 660-0901

Brown & Caldwell
BJ Service, Hobbs, NM

Analysis: Purgeable Aromatics WorkOrder: 01080040
Method: SW38021B Lab Batch ID: R43550
: Method Blank Sampies in Anaiytical Batch:
; I RuniD: VARE_010914A-830978  Units: ug/L Lab Sample ID Client Sampie ID
Analysis Date: 09/14/2001 13:02 Analyst: DL £1090040-01A MW-3
01090040-02A MW-4
' 01090040-03A MW-5
Analyte | Result |Rep Limif 01090040-04A Mw-7
A L . riep LML 01090040-06A MW-11A
Benzene | NDL 1 ,O{
Ethyibenzene | ND 1.0] 01090040-08A MW-13
Toluene B ND 1.0] 01090040-10A Duplicate
Total BTEX NDL 10 01090040-11A Trip Blank 9/4/01
| Xylenes Total | ND 1.0l
i Surr; 1,4-Difluorobenzene i 108.01 72137

{__Surr. 4-Bromofluorobenzene ; 107.61 48-156/

Laboratory Control Sample (LCS)

RuniD: VARE_010914A-830977  Units: ug/L.

Analysis Date: 09/14/2001 12:13 Analyst: DL
J' Analyte Spike ! Result | Percent | Lower Upper ‘

Added Recovery | Limit Limit

Benzene T 50 51| 102 70 130
|Ethylbenzene | 50 53 1071 70 130
IToluene 50l 51 102! 70l 130
ﬁo—tsﬁ BTEX 300; 318 106! 70| 130
\LXylenes,Total 150] 163 109 70i 130

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

Sample Spiked: 01090040-01
RuniD: VARE_010914A-830979 Units: ug/L
Analysis Date: 09/14/2001 13:26 Anaiyst: DL

Analyte { Sample MS | MSResut | MS% [MSD | MSD Result | MSD% | RPD [RPD : Low | High i
! Result Spike | Recovery | Spike | . Recovery | FLimit © Limit | Limit
‘ Added | Added | | | * ‘:
II Benzene 1 ND 201 19 94.9 20| 20l 98.5 3.701  21; 32 164
Ethylbenzene | ND| 20 19 94.8] 20 20! 98.8 415 191 52 142
Toluene | ND| 20 19 909 20| 19 947 414 20/ 38 159
II Total BTEX : NDl 120 115|958 1200  118] 983 238 20| 32 164
Xylenes,Total T ND| 60l 58 96.7] 60 591 983 171 18 53 144
Qualifiers: ND/U - Not Detected at the Regorting Limit Mi - Matrix Interference i
B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution
J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits

The percent recoveries for QC samples are correct as reported. Due to significant figures and
rounding, the reported RPD may differ irom the displayed RPD values but is correct as reported. 10/1/01 3:50:07 AM




®

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

Quality Control Report

Brown & Caldwell
BJ Service, Hobbs, NM

” Analysis: Gasoline Range Organics WorkOrder: 01080040
Method: SW80158 Lah Batch ID: R43555
Method Blank Samples in Analytical Batch:
RuniD: VARE_0109148-831087  Units:  mgiL Lab Sample ID Client Sample ID
Analysis Date: 09/14/2001 13:02 Analyst: DL 01090040-01A MW-3
01090040-02A Mw-4
i 01090040-03A MW-5
" 1 e Fesuil [Fep L] 01090040-04A MW-7
— aye esult_jRep Liml 01090040-06A MW-11A
:Gasoline Range Organics NDI 0.10
| Surr: 1,4-Difluorobenzene | 100.31  74-121 01090040-08A MW-13
| Surr; 4-Bromoflucrobenzene [ 10601 55150 01090040-10A Duplicate

01090040-11A

Trip Blank 9/4/01

Laboratory Control Sample (LCS)

RuniD: VARE_010914B-831085  Units: mg/L
Analysis Date: 09/14/2001 12:37 Analyst: DL
l ‘ Analyte T Spike Result | Percent | Lower Upper |
i Added Recovery Limit Limit \
|Gasoline Range Organics | i 12 ey 70 130
Matrix Spike (MS) / Matrix Spike Duplicate (MSD)
Sample Spiked: 01090040-03
RuniD: VARE_010914B-831088  Units: mg/L
Analysis Date: 08/14/2001 14:15 Analyst: DL
| Analyte Sample | MS | MSResut | MS% | MSD | MSD Result | MSD% |RPD RPD Low |High |
| ‘ Result Spike Recovery | Spike 1 \ Recovery iLimitE Limit | Limit
| ‘ ’ Added . | Added ‘ i
‘ ‘ | ‘ ‘ i b ‘
‘Gasoline Range Organics j NDl 09| 0.88 97.9] 09 0.9] 99.9) 2.01| 36 36 160

MI - Matrix interference
D - Recovery Unreportable due to Dilution
* - Recovery Outside Advisable QC Limits

ND/U - Not Detected at the Reporting Limit
B - Analyte detected in the associated Method Blank
J - Estimated value between MDL and PQL

The percent recoveries for QC samples are correct as reported. Due to significant figures and
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported.

Qualifiers:

10/1/01 8:30:11 AM




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
® HOUSTON, TX 77054

Quality Control Report (713) 660-0901

Brown & Caldwell
BJ Service, Hobbs, NM

Analysis: Chloride, Total WorkQrder: 01080040
Method: E325.3 Lab Batch ID: R43525
i Method Blank Samples in Anaiytical Batch:
‘ RuniD: WET.010914M-830258  Units:  mg/l Lab Sample (D Client Sampie (D
Analysis Date: 09/14/2001 14:00 Analyst: CV 01090040-12A MW-14
01080040-13A MW-15
! Analyte "ﬁesult Rep Limit
iChloride i ND 2.0

Laboratory Controi Sampie (LCS)

RuniD: WET_010914M-830260  Units: mg/L

Analysis Date: 09/14/2001 14:00 Analyst:  CV
[ Analyte Spike | Result | Percent | Lower | Upper |
‘; Added ]Recovery Limit Limit l
i —_— ) -
Chloride | 762 774 10190 110|

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

Sample Spiked: 01090040-03
RuniD: WET_010914M-830262 Units: mg/L

Analysis Date: 09/14/2001 14:00 Analyst: CV

g“ Analyte | Sample MS MS Result | MS % f MSD | MSD Resuit | MSD%  RPD . RPD | Low |High |
] Resuit Spike ! Recovery l Spike 1 | Recovery ‘ } Limit} Limit} Limiti
; Added { Added | ‘ | ! | |
| { l | L ! ,f : [ 7}%__,
|Chioride 140, 250 . 390] 99.8| 250 385, 98.1 1.777 20| 85 115
II Qualifiers: " ND/U - Not Detected at the Reporting Limit ) M - Matrix Interference ) -
| B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution
J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits
‘ The percent recoveries for QC sampies are correct as reported. Due to significant figures and
§ rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 10/1/07 8:50: 16 AM
|




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TX 77054

Quality Control Report (713) 680-0901

Brown & Caldwell
BJ Service, Hobbs, NM

Analysis: Fiuoride-IC WorkQrder: 01090040
Method: E300 Lab Batch ID: R43646
Method Blank Samples in Analytical Batch:
RuniD: WET_0109112E-833671  Units:  mg/L Lab Sample 1D Ciient Sample 1D
Analysis Date: 09/11/2001 14:45 Analyst: SN 01090040-03C MW-5
01090040-06C MW-11A

| Analyte Re&ﬂﬁe_p Limit]

Fluoride | NDI 0.19]

Laboratory Controi Sample (LCS)

RuniD: WET_0109112E-833672  Units: mg/L
Analysis Date: 09/11/2001 14:45 Analyst: SN

[

J Analyte Spike i Result ‘ Percent

Lower Upper
Added | Recovery

Limit Limit |
! ‘

|
[Fluoride 10| 9.9l 99, 90, 110

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

Sample Spiked: 01090040-03
RuniD: WET_010911ZE-8336