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1.0 INTRODUCTION

Brown and Caldwell conducted field activities associated with the December 1999 quarterly
groundwater sampling event at the BJ Services Company, U.S.A. (BJ Services) facility located at
2708 West County Road in Hobbs, New Mexico on December 9, 1999. Groundwater samples
were analyzed for the quarterly monitoring constituents specified in by the New Mexico Oil
Conservation Division (NMOCD) in NMOCD Permit GW-072. Samples from selected wells were
also analyzed for dissolved methane/ethylene/ethane, sulfate, and nitrate to evaluate the potential
for natural attenuation of hydrocarbons at the facility. This report presents a description of the
groundwater sampling field activities, a summary of the analytical results, and an evaluation of

remedial technologies being applied at the facility.

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

in correspondence dated January 21, 1999.

A biosparging system was activated in November 1995 to remediate soil and groundwater at the
facility. Expansions of the biosparging system were performed in March/April 1997 and
February/March 1998. A site chronology detailing the history of the former fueling system and the
former field waste tanks area, the soil and groundwater remediation system, and previous sampling

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

On December 9, 1999, Brown and Caldwell purged and sampled 10 of the 13 existing groundwater
monitor wells at and adjacent to the BJ Services Hobbs facility to determine concentrations of
dissolved-phase hydrocarbons in groundwater. Monitor wells MW-1, MW-8, and MW-9 were not
sampled during the December 1999 sampling event because benzene had not been detected in
groundwater samples from these wells for at least four quarterly sampling events preceding the
December 1999 groundwater sampling event. All monitor wells at and adjacent to the BJ
Services Hobbs facility will be sampled during the upcoming March 2000 groundwater sampling
event at the facility. The locations of the monitor wells at the facility are shown in the site map
presented as Figure 1. The following subsections describe the field activities conducted by Brown

and Caldwell at the facility in December 1999 and present the results of the groundwater analyses.

2.1  Groundwater Measurements and Sampling

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

the east, with a hydraulic gradient of approximately 0.006 foot/foot (ft/ft). A potentiometric surface

map is presented in Figure 2.

Groundwater samples were collected after purging of the wells with a submersible pump was
completed. Field parameter measurements for pH, conductivity, oxidation-reduction (redox)
potential, dissolved oxygen, and temperature were typicaily collected during and upon completion
of well purging. In addition to using these parameters as indicators of stability of produced
groundwater, they are also important for evaluating the potential for natural attenuation of
dissolved-phase hydrocarbons at the facility. Ferrous iron and alkalinity were measured in selected

wells upon conclusion of purging activities to further assist in assessment of natural attenuation
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potential. Turbidity of groundwater was also typically measured upon conclusion of purging

activities.

The field parameter readings were recorded in the groundwater sampling forms included in

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

Groundwater samples were collected after completion of purging operations, typically through the
submersible pump discharge. Monitor wells MW-7, MW-10, and MW-12 were pumped dry during
purging operations, so samples were collected from these wells with decontaminated PVC bailers.

Each sample was transferred to laboratory-prepared, clean glass or plastic containers sealed with
Teflon®-lined lids, labeled, and placed on ice in an insulated cooler for shipment via overnight

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

documentation.

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

deionized water. Purge water was discharged to the on-site water reclamation system for re-use by

BJ Services.

2.2 Results of Groundwater Analyses

Groundwater samples collected during this sampling event were analyzed for diesel- and gasoline-
range total petroleum hydrocarbons (TPH-D and TPH-G) by EPA Method 8015 Modified and for
benzene, toluene, ethylbenzene, and xylene (BTEX) by EPA Method 8021B. The laboratory
analytical reports and chain-of-custody records for the groundwater samples collected during the

December 1999 field activities are included in Appendix B.

Current and cumulative analytical results for BTEX, TPH-D, and TPH-G are presented in Table 4.
Six monitor wells (MW-5, MW-10, MW-11A, MW-12, MW-12D and OW-4) were sampled for
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methane/ethylene/ethane, nitrate, and sulfate to evaluate natural attenuation processes. The results

of these analyses are presented in Table 5.

BTEX constituent concentrations in excess of applicable laboratory detection limits were reported
in only four of the 10 groundwater samples collected during this sampling event. Benzene
concentrations were below the New Mexico Water Quality Control Commission (WQCC) standard
of 0.01 milligrams per liter (mg/L) in all monitor wells except MW-10, MW-12, and MW-13.

Figure 3 presents a benzene isoconcentration and total BTEX distribution map for the December

1999 sampling event.

Benzene concentrations in monitor wells MW-1, MW-3, and MW-4, which are located near the
former source area, have decreased since the modification of the biosparging system in
February/March 1998. Benzene was not detected in any of these wells during the September
1999 or December 1999 sampling events. Benzene concentrations in a nearby off-site monitor
well, MW-9, have not exceeded 0.01 mg/L since March 1997. Benzene has not been detected in
monitor wells MW-1 or MW-9 since September 1998. Benzene has not been detected in monitor

wells MW-3 and MW-4 since June 1999 and March 1999, respectively.

The vertical decrease in benzene concentration from 0.064 mg/L in monitor well MW-12 (screened
at a depth of 50 feet to 65 feet bgs) to less than 0.001 mg/L in monitor well MW-12D (screened at a
depth of 77.5 feet to 87.5 feet bgs) suggests that benzene impact to groundwater, where present, is
limited vertically to the uppermost portion of the aquifer. Similar vertical gradients in benzene
concentrations at the MW-12/MW-12D location have been observed during each groundwater
sampling event since the installation of monitor well MW-12D prior to the June/July 1999

sampling event at the facility. There have been no detections of BTEX constituents, TPH-D, or
TPH-G throughout the monitoring history of monitor well MW-12D.

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

monitor well MW-13 on July 2, 1999. Adjustments to the biosparging system were made on
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July 14, 1999 to increase air flow to biosparging system Lateral No. 1, located in the eastern

portion of the plume associated with the former fueling system (i.e., the western plume).

These adjustments resulted in decreases in the concentration of benzene in monitor well MW-13
from 1.5 mg/L on July 2, 1999 to 0.860 mg/L. on September 14, 1999 and to 0.430 mg/L on
December 9, 1999. Similarly, total BTEX concentration in monitor well MW-13 decreased 2.331
mg/L on July 2, 1999 to 0.8969 mg/L. on December 9, 1999.

A total petroleum hydrocarbon distribution map for the December 1999 sampling event is

presented in Figure 4.
23 Natural Attenuation Evaluation

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

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

The primary evidence of natural attenuation is plume behavior. Natural attenuation of
hydrocarbons is occurring at a rate greater than hydrocarbon loading from the source area when a
hydrocarbon plume is decreasing in size or concentration. Conversely, increases in size or
hydrocarbon concentrations of a plume indicate that rates of hydrocarbon loading exceed the

natural attenuation capacity in the area.

The former field waste tanks in the eastern portion of the facility were removed in March 1997.
Concentrations of total dissolved-phase BTEX stabilized following removal of the field waste tanks
and have not exceeded 100 mg/L in any of the wells in the area of the former field waste tanks
since September 1998. Occasional increases in total BTEX concentrations between quarterly
sampling events have been observed in monitor wells MW-10 and MW-12 since March 1997.
These increases may be attributed to sporadic loading rates from the vadose zone in excess of the

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

occurring in the area of the former field waste tanks:

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

December 1999 dissolved oxygen data for the eastern plume (i.e., in the former field waste
tanks area) is incomplete and inconclusive due to the low groundwater yield from
hydrocarbon-impacted monitor wells MW-10 and MW-12 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 are typically
depressed in monitor wells MW-10 and MW-12 relative to monitor well MW-11A (which
is located at the fringe of the eastern plume and which displays lower to non-detectable
hydrocarbon concentrations) and to background monitor wells at the facility.

The dissolved oxygen concentration measured in monitor well MW-13, which contains
the highest hydrocarbon concentrations observed in the western plume, is depressed relative
to dissolved oxygen concentrations observed in other monitor wells located in the vicinity
of the western plume and relative to the background monitor well at the facility.

Dissolved oxygen concentrations measured at the facility during this and previous sampling
events therefore suggest that natural attenuation of hydrocarbons is occurring at the facility.

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

Nitrate concentrations were measured at less than 0.1 mg/L in monitor wells MW-11A,
MW-12, and MW-12D and at 0.49 mg/L in monitor well MW-10 during the December
1999 sampling event. These concentrations are less than the background nitrate
concentration of 4.2 mg/L. measured in monitor well MW-5 (see Table 5). The low nitrate
concentrations in monitor wells MW-10, MW-11A, MW-12, and MW-12D suggest that

natural attenuation of hydrocarbons is occurring in the former field waste tanks area of the
facility.

WBCHOUONPROJECTS\Wp\BJSERV\12832\058r.doc 6

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




No BTEX constituents were detected in downgradient well OW-4.  The nitrate
concentration of 3.4 mg/L in OW-4 is comparable to the nitrate concentration of 4.2 mg/L
observed in background in well MW-5. The combination of a non-detectable BTEX
concentration and a near-background nitrate concentration in downgradient well OW-4
supports the contention that the low nitrate concentrations observed in monitor wells MW-
10, MW-11A, MW-12, and MW-12D reflect natural attenuation of hydrocarbons in the

former field waste tanks area rather than a simple eastward decrease in nitrate content of
groundwater at the facility.

3. Redox is a measure of chemical energy in groundwater. Redox in background well MW-5
was measured at 137.5 millivolts (mV), as shown in Table 3. Redox values in the vicinity
of former field waste tanks area wells MW-10, MW-11A, MW-12, and MW-12D ranged
from —61.4 mV to —155.2 mV. The negative redox values in the former field waste tank
area monitor wells suggest that electron acceptors other than dissolved oxygen and nitrate
(e.g., carbon dioxide) are being utilized in these areas.

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

The concentration of methane is elevated in former field waste tanks area monitor wells
MW-10, MW-11A, and MW-12 relative to the methane concentrations in background well
MW-5 and downgradient well OW-4 (see Table 5), suggesting that utilization of carbon
dioxide as an electron acceptor during natural attenuation processes may be occurring in the
area of the former field waste tanks.

The sulfate data presented in Table S displays no discernable trend, indicating that sulfate is not

being utilized during intrinsic bioremediation. Similarly, the ferrous iron and alkalinity data

presented in Table 3 are inconclusive.

In conclusion, geochemical evidence from this and previous groundwater sampling events suggests
that dissolved oxygen, nitrate, and carbon dioxide are acting as electron acceptors during natural
attenuation processes that are ongoing at the facility. It is recommended that monitoring for natural

attenuation evaluation parameters continue in the former field waste tanks area wells, downgradient

well OW-4, and background well MW-5.
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3.0 REMEDIATION SYSTEM

Brown and Caldwell submitted a Remedial Action Plan (RAP) to the NMOCD in May 1994.

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. The biosparging system simultancously treats volatile and semivolatile
contaminants adsorbed directly to the soil (i.e., residual) as well as contaminants present in soil
moisture (i.e., dissolved phase) within the capillary fringe and vadose zone. Additionally, the
biosparging system removes volatile and semivolatile contaminants from the saturated zone. The
biosparging system operates by injecting air into the saturated zone and extracting air from the
vadose zone through a network of wells and piping. The continuous flushing of air through the
saturated zone increases the dissolved oxygen concentration in groundwater and in soil moisture
present in the capillary fringe and vadose zone. The elevated dissolved oxygen content facilitates
the activities of indigenous microorganisms to accelerate biodegradation of contaminants. The

flushing of air also strips volatile and semivolatile contaminants.
3.1 System Installation and Effectiveness

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

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

Benzene, TPH, and total BTEX concentrations measured in monitor well MW-1 during the
September 1999 groundwater sampling event displayed a decline relative to concentrations of these
parameters prior to installation of injection wells AI-20 through Al-24 in February 1998. Benzene
concentrations dropped from 7.6 mg/L in December 1997 to less than 0.001 mg/L during the
December 1998 through September 1999 sampling events. Total BTEX concentrations have
dropped from 30.6 mg/L to non-detectable levels between December 1997 and September 1999.
TPH concentrations in MW-1 decreased from 82 mg/L to non-detectable levels during this time
period. Monitor well MW-1 was not sampled during the December 1999 sampling event, but

will be sampled during the March 2000 sampling event.

Benzene concentrations in monitor well MW-3 have decreased from 0.240 mg/L in December
1997 to less than 0.001 mg/L in September 1999 and December 1999. Similarly, total BTEX
concentrations in monitor well MW-3 have decreased from 1.930 mg/L in December 1997 to
non-detectable levels in September 1999 and December 1999. TPH concentrations in monitor
well MW-3 dropped from 5.89 mg/L to non-detectable levels during this time period. These
decreases are attributable to increased air flow being applied to the aquifer through air injection

wells AI-20 through AI-24.

In monitor well MW-4, benzene concentrations have decreased from 0.230 mg/L in December
1997 to less than 0.001 mg/L in the June 1999 through December 1999 sampling events. Total
BTEX concentrations in monitor well MW-4 dropped from 4.250 mg/L to less than 0.025 mg/L
over the same period, and TPH concentrations have decreased by an order of magnitude from
19.7 mg/L to less than 3 mg/L. These decreases are also attributable to the effects of the
increased air flow supplied by air injection wells AI-20 through AI-24.
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Similarly, the application of increased air flow to Lateral No. 1 injection wells AV-16 and AV-17
in mid-July 1999 has resulted in a substantial decrease in the concentrations of benzene and total

BTEX in monitor well MW-13 between July 2, 1999 and December 9, 1999.

A graph showing the calculated dissolved-phase benzene mass in the western plume versus time
is presented in Figure 5. This graph shows that the plume mass was increasing up until
December 1995, when the biosparging system was installed. This increase was probably due to
benzene loading to groundwater from vadose zone soils. The benzene mass then decreased
steadily after installation of the biosparging system. The plume mass has continued to decrease
since the system modifications were implemented in February 1998. This indicates that the
system modifications have been effective in increasing benzene removal from vgroundwater in the

center of the former western plume area.

3.2 Air Emissions

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

The analytical results demonstrated a substantial reduction in hydrocarbon vapor concentrations
and emissions rates between November 1995 and July 1997. Total BTEX concentrations decreased
from 391 parts per million by volume (ppmv) in November 1995 to 17.3 ppmv in July 1997. The
corresponding BTEX emissions decreased from 0.77 pound per hour (Ib/hour) to 0.03 Ib/hour.

TPH concentrations decreased from 1,870 ppmv in November 1995 to 65 ppmv in July 1997. The
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corresponding TPH - volatile organic compound (VOC) emissions rate decreased from 3.21 Ib/hour
to 0.08 Ib/hour. These emission rates were well below the regulatory limit of 10 1b/hour for VOCs.
Therefore, use of a field monitoring instrument utilizing a flame ionization detector (FID) to
measure the VOC concentration in the vapors commenced in September 1997. The VOC
measurements collected using the FID correspond to TPH concentrations previously determined in
the analytical laboratory. The VOC concentration measured using the FID during the December

1999 sampling event was 5.9 ppmv.

The TPH concentration of 5.9 ppmv measured during the Decémber 1999 sampling event is
substantially less than the 1500 ppmv TPH discharge rate calculated for the March 24, 1998
groundwater sampling event. The TPH discharge rate of 5.9 ppmv in December 1999 is
comparable to TPH concentrations measured during the time period from August 1996 through
December 1997, prior to the system modifications performed in February/March 1998. The
increased TPH concentration observed in the March 1998 event relative to the time period from
August 1997 through December 1997 is believed to be a result of the addition of air injection wells
AI-20 through AI-24 to the biosparging system and associated adjustments to air injection rates.
Discharge rates have returned to more typical levels during the period from June 1998 through
December 1999.

The VOC emissions rate calculated for the December 1999 groundwater sampling event was 0.003
lb/hour, which is less than the regulatory limit of 10 Ib/hour for VOCs. The December 1999 VOC
emissions rate is typical of VOC emissions rates during the time period of August 1996 through
December 1997, and represents a substantial drop from the 1.91 Ib/hour VOC emissions rate
calculated for the March 1998 sampling event. Discharge rates have varied between 0.003 lb/hour
and 0.33 Ib/hour during the time period of June 1998 through December 1999.

A cumulative summary of analytical results for air emissions monitoring is included in Table 6.

These results are based on both laboratory and field analyses.
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The initial increase in mass transfer rates after the February/March 1998 system modification is
indicative of increased stripping of hydrocarbons within soil and groundwater from pathways that
were not in contact with injected air prior to the system modification. The subsequent decrease in
mass transfer, in concert with plume mass calculations shown in Figure 5, indicate that the overall

contaminant mass has been reduced by operation of the biosparging system.
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4.0 CONCLUSIONS AND RECOMMENDATIONS

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

December 1999 groundwater sampling event at the BJ Services Hobbs, New Mexico facility.

4.1 Conclusions

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

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

. Benzene concentrations in all monitor wells at the facility except MW-10, MW-12, and
MW-13 are less than the New Mexico WQCC standard of 0.01 mg/L for benzene.

. Increases in air flow rates to biosparge injection wells Al-16 and AI-17 have resulted in
substantially decreased benzene and total BTEX concentrations in monitor well MW-13
between July 2, 1999 and December 9, 1999.

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

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

4.2 Recommendations

o Maintain the increased air injection rate to wells AV-16 and AV-17 in the easternmost
lateral of the biosparging system in order to exert optimal remedial pressure in the
recalcitrant eastern area of the west plume.

. Continue the quarterly groundwater sampling program and the operation and maintenance
of the biosparging system.
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. Discontinue sampling and analysis of monitor well MW-12D following annual sampling of
‘ all wells at the facility for the complete suite of WQCC groundwater parameters in March
‘ 2000.
° Continue monitoring for natural attenuation parameters in monitor wells MW-5, MW-10,

MW-11A, MW-12, OW-4, and (in March 2000 only) MW-12D.

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

December 1999 Groundwater Sampling Report
BJ Services Company, U.S.A.
Hobbs, New Mexico

January 31, 2000

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

Attention: Mr. Wayne Price

1 copy to: State of New Mexico
0il Conservation Division, Hobbs District Office
Post Office Box 1980
Hobbs, New Mexico 88240

Attention: Mr. Chris Williams

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

Attention: Ms. Jo Ann Cobb

1 copy to: Brown and Caldwell, Project File

QUALITY CONTROL REVIEWER

Robert N/Jenningé, P.E.

Vice President

RLR/uak
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Table 1
Site Chronology
BJ Services Company, U.S.A.
Hobbs, New Mexico

Date

Activity

February 7, 1991

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

August 6, 1991

OCD requested submittal of an investigation work plan.

September 5, 1991

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

November 15, 1991

The OCD approved Technical Work Plan submitted by RSA.

December 16, 1991

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

February 21, 1992

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

July 29 -
August 10, 1992

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

October 12, 1992

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

December 2, 1992

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

property.

April 13, 1993

Brown and Caldwell conducted a vapor extraction pilot test on
existing groundwater monitoring wells.

April 15, 1993

Brown and Caldwell installed off-site monitoring well.

April 22, 1993

Brown and Caldwell sampled off-site monitoring well.

May 27, 1993

Brown and Caldwell submitted a letter report documenting the
installation and sampling of the off-site monitoring well to the OCD.

June 2, 1993

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

June 8, 1993

USTank Management, Inc. conducted a non-volumetric tank system
tightness test on the diesel and unleaded gasoline aboveground storage
tanks at the facility.
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Table 1 (Continued)
Site Chronology
BJ Services Company, U.S.A.
Hobbs, New Mexico

Date

Activity

June 21, 1993

ENSR Consulting and Engineering (ENSR), the environmental
consultant of the adjacent property owner on which the off-site well is
located, submitted a request to sample the off-site monitoring well.

July 15, 1993

ENSR split one groundwater sample, collected from the off-site
monitoring well, with Brown and Caldwell.

July 30, 1993

USTank Management, Inc. submitted the tank tightness test report to
Brown and Caldwell. The report indicated that both tanks and their
associated piping passed.

August 16-19, 1993

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

January 26, 1994

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

May 6, 1994 Remedial Action Plan (RAP) submitted to the OCD.
August 11, 1994 RAP approved by the OCD.
May 3, 1995 Brown and Caldwell conducted the May 1995 groundwater sampling

event.

July 31, 1995

Brown and Caldwell conducted the July 1995 groundwater sampling
event.

August 2-9, 1995

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

August 14-26, 1995

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

September 19, 1995

Began operation of the extraction portion of the biosparging system.

November 13, 1995

Began operation of the injection portion of the biosparging system.

November 14, 1995

Brown and Caldwell conducted the November 1995 groundwater
sampling event.

February 23, 1996

Brown and Caldwell conducted the February 1996 groundwater
sampling event.

May 31, 1996

Brown and Caldwell conducted the May 1996 groundwater sampling
event.

Eg;_j-,--‘---
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Table 1 (Continued)
Site Chronology
BJ Services Company, U.S.A.
Hobbs, New Mexico

Date

Activity

August 23, 1996

Brown and Caldwell conducted the August 1996 groundwater
sampling event.

December 2, 1996

Brown and Caldwell conducted the December 1996 groundwater
sampling event.

March 6-7, 1997

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

March 12, 1997

Brown and Caldwell conducted the March 1997 groundwater
sampling event. ‘

March 14, 1997

Vapor extraction well VE-4 installed.

April 1997

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

June 12, 1997

Brown and Caldwell conducted the June 1997 groundwater sampling
event.

September 11-12, 1997

Brown and Caldwell conducted the September 1997 groundwater
sampling event.

December 10, 1997

Brown and Caldwell conducted the December 1997 groundwater
sampling event.

February 3-14, 1998

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

February 19, 1998

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

March 10, 1998

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

March 23-24, 1998

Brown and Caldwell conducted the March 1998 groundwater
sampling event.

March 24, 1998

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

June 23, 1998

Brown and Caldwell conducted the June 1998 groundwater sampling
event.

September 30, 1998

Brown and Caldwell conducted the September 1998 groundwater
sampling event.

December 9-10, 1998

Brown and Caldwell conducted the December 1998 groundwater
sampling event.

January 21, 1999

NMOCD requested submittal of a work plan by March 22, 1999 to
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Table 1 (Continued)
Site Chronology
BJ Services Company, U.S.A.
Hobbs, New Mexico

Date

Activity

perform additional groundwater delineation in the area of the former
field waste tanks and the former AST/MW-6 area.

March 9-10, 1999

Brown and Caldwell conducted the March 1999 groundwater
sampling event.

March 19, 1999

Brown and Caldwell submitted the work plan for groundwater

delineation activities that was requested on January 22, 1999 to
NMOCD.

May 19, 1999

NMOCD approved the groundwater delineation work plan.

Junel0, 1999

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

July 2, 1999

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

July 14, 1999

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

September 13-14, 1999

Brown and Caldwell conducted the September 1999 groundwater
sampling event.

December 9, 1999

Brown and Caldwell conducted the December 1999 groundwater
sampling event.
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I Table 2
Cumulative Groundwater Elevation Data
Hobbs, New Mexico Facility
\ BJ Services Company, U.S.A.
I Monitor Top-of-Casing Depth to Free Product Groundwater
Well Elevation (MSL) Date Measured Groundwater (feet) | Thickness (feet) | Elevation (MSL) Comments
l 08/10/92 53722 0.00 3,594.31 [6))
02/09/93 53.03 0.00 3,594.30
08718/93 53.10 0.00 3,594.43
01726/94 3331 0.00 3,594.22
05/03/95 54.64 0.20 3,593.05 )
: 07731795 54.14 0.00 3.593.39
‘ 11714795 53.69 0.00 3,593.84
‘ 02/23/96 3432 0.00 3,593.21
05/31/96 54.14 0.00 3,593.39
I 08723/96 56.17 0.00 3,591.36
12702796 55.27 0.00 3,592.26
03/12/97" 535.70 0.27 3,592.05
MWw-1 3,647.53 0612797 35,08 0.02 3.502.47
l 09/12/97 535.64 0.51 3,592.31
12710/97 55.46 0.00 3,592.07 PSH Sheen
03724798 55.81 0.00 3,591.72 PSH Sheen
; 06/23/98 56.38 0.06 3,591.20
I 09/30/98 36.82 0.00 3,590.71 PSH Sheen
12709798 57.05 0.00 3,590.48
03710/99 5745 0.00 3,590.08
06/10/99 58.02 0.00 3,589.51
07702799 57.90 0.00 3,589.63
09/14/99 58.14 0.00 3,589.39
12/05/99 3)
08710792 32.82 0.00 339202 (€))
02709793 49.60 0.00 3,595.24
MW-2 3,644.84 08/18/93 49717 0.00 3,595.13
01726/94 4997 0.00 3,594.87
05/03/95 (D),(5)
08/10792 52.99 0.00 3,592.01 [€))
l 02/09/93 52712 0.00 359228
- 08/18/93 5282 0.00 3,592.18
01726794 53.05 ~0.00 3,591.95
05/03/93 54.31 0.00 3,590.69
07731795 51.24 0.00 3,593.76
11714795 51.10 0.00 3,593.90
02/23/96 51.68 0.00 3,393.32
05/31/96 5145 0.00 3,593.55
08/23/96 51.55 0.00 3,593.45
12/02796 52.23 0.00 3,592,777
03712/97 52.67 0.00 3,592.33
MW-3 3,645.00 06/T2/97 57.68 0.00 3,597.32
09/11/97 52771 0.00 3,592.29
m 12710797 52.89 0.00 3,592.11
03723/98 53.22 0.00 3,3591.78
06/23/98 33.66 0.00 3,591.34
09/30/98 54.06 0.00 3,590.94
I} 12/09/98 54.36 0.00 3,590.64
03/10/99 54.72 0.00 3,590.28
06/10/99 55.17 0.00 3,589.83
07702799 55.15 0.00 3,589.85
09714799 5542 0.00 3.580.58
! 12/09/99 55.78 0.00 3,589.22
08710792 50.55 0.00° 359473 [€))
02/09/93 50.26 0.00 3,595.02
~08/18/93 50.38 0.00 3,594.90
ll\ MW-4 3,645.28 01726/ 50.90 0.30 3,594.63
05703795 51.51 0.45 3,594.14
Il 07731795 51.74 0.26 3,593.75
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Table 2

Cumulative Groundwater Elevation Data

Hobbs, New Mexico Facility
BJ Services Company, US.A.
II Monitor Top-of-Casing Depth to Free Product Groundwater
Well Elevation (MSL) Date Measured Groundwater (feet) | Thickness (feet)| Elevation (MSL) Comments
11/14795 51.03 0.00 3,594.25
02723796 51.65 0.01 3,593.64
05731796 51.48 0.00 3,593.80
08723796 33.49 0.00 3,591.79
12/02/96 5232 0.00 359296
03/12/97 5274 0.05 3,592.58
06/12/97 353.08 0.44 3,592.56
09/12797 52.60 0.15 3,592.80
1271097 52.89 0.00 3,592.39 PSH Sheen
I MWw-4 3,645.28 03724798 5320 0.35 3,3502.29
06/23/98 5382 0.22 3,591.64
09/30/98 533.96 0.00 3.591.32 200 mI PSH
12709798 54.27 0.00 3,591.01
l 03/10/99 54.69 0.04 3,590.62
06/10/99 55.07 0.00 3,590.21
07/02/99 55.10 0.00 3,590.18
09/14/99 55.33 0.00 3,589.95
12/09/99 55.79 0.00 3.585.49
08/10/92 52.38 0.00 3,59534 €3]
02709793 52.06 0.00 3,595.66
08/18/93 52.16 0.00 3,595.56
01726794 52.50 0.00 3,595.22
05703795 53.57 0.00 3,594.15
07731795 5327 0.00 3,594.45
11/14/95 32.83 0.00 3,594.89
02723796 53.57 0.00 359415
I 05/31/56 53.16 0.00 3,594.56
“08/23/96 33.41 0.00 3,594.31
12/02/96 ~ 5398 0.00 3,593.74
03/12/97 54.44 0.00 3,593.28
l MW-5 3.647.72 06712197 5448 0.00 3,503.04
09/12/97 5429 0.00 3,59343
12710797 54.66 0.00 3,593.06
03723798 55.05 0.00 3,592.67
06/23/98 535.44 0.00 3,592.28
09/30/98 53.65 0.00 3,592.07
12/09/98 56.00 0.00 359172
03/09/99 56.43 0.00 3,591.27
06/10/99 56.01 0.00 3,590.81
07702759 56.93 0.00 3,590.79
~09/14/99 5712 0.00 3,590.60
12/09/99 57.41 0.00 3,590.31
02/09/93 50.38 0.00 3,59416 1)
. 08/18/93 50.78 0.00 3,593.96
01726/94 51.00 0.00 3,593.74
05/03/95 52.63 0.00 3,5392.11
07731795 531.90 0.00 359784
I 11/14/95 51.19 0.00 3,593.55
02723796 52.10 0.00 3,592.64
05731796 51.76 0.00 3,592.98
MW-6 3,644.74 08/23/96 51.63 0.00 359311
’ 12702796 52.85 0.00 3,591.89
03712/97 5353 0.00 3,591.19
—06/12/97 32.08 0.00 3,592.66
09/11/97 5372 -0.00 3,591.02
’ ~12/10/97 53.27 0.00 3,591.47
03723798 53.56 -0.00 3,591.18
: 06/23798 52.88 0.00 3,591.86
09/30/98 54 .89 ~0.00 3,589.85
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l Table 2
Cumulative Groundwater Elevation Data
Hobbs, New Mexico Facility
BJ Services Company, U.S.A.
. Monitor Top-of-Casing Depth to Free Product Groundwater
Well Elevation (MSL) Date Measured Groundwater (feet) { Thickness (feet)| Elevation (MSL) Comments
‘ 12/09/98 5457 0.00 3,590.17
‘ MW-6 3,644.74 03/10/99 55.10 0.00 3,589.64
07702799 (3.6
02709793 50.53 0.00 3,594.02 [€))
08/18/93 50.74 ~0.00 33593 .81
01/26/94 51.01 ~0.00 3,593.54
05703795 527253 0.00 3,592.30
07731795 51.92 0.00 3,592.63
11714/95 51.48 0.00 3,593.07
l 02/23/96 52.1% 0.00 3,592.40
05731796 51.78 0.00 3,592.77
08/23/96 52.02 0.00 3,592.53
12/02/96 52.52 0.00 3,592.03
‘ l 03/12/57 52.99 0.00 3,591.56
MW-7 3,644.55 06/12/97 53.08 0.00 3,591.47
09/11797 53.00 0.00 3,591.55
12710797 5328 0.00 3,591.27
03723798 53.59 0.00 3,590.96
l 06/23798 54.20 0.00 3,590.35
09/30/98 54.54 0.00 3,590.01
12/09/98 3474 0.00 3,589.81
03709799 55.13 0.00 3,589.40
06/10/99 55.66 0.00 3,588.89
: 07702799 3573 0.00 3,588.82
09/13/99 55.94 0.00 3,588.61
| 12/09/99 56.38 0.00 3,588.17
‘ ' 02/09/93 50.48 0.00 3,594.39 [€))
| 08/18/93 50.67 0.00 3,594.20
01726/94 50.96 0.00 3,593.01
03/03/93 5213 0.00 3,592.72
I 07/31/95 5177 0.00 3,593.10
11714793 51.37 ~0.00 3,593.50
02723796 52.17 0.00 3,592.70
; 03/31/96 5153 0.00 3,593.32
08/23/96 51.92 0.00 3,592.95
12/02/96 52.43 0.00 3,392.44
03712797 3293 0.00 3,591.94
MW-8 3,644.87 06712797 53.96 0.00 3,590.91
09/11/97 52713 0.00 3,592.14
l 12/10/97 5315 0.00 3,591.72
03723798 53.51 0.00 3,591.36
06/23/98 5401 0.00 3,590.86
09730798 54 .35 0.00 3,550.52
l 12/09/98 54.60 0.00 3,590.27
03/09/99 55.00 0.00 3,589.87
06/10/99 55.56 0.00 | 3,589.31
07702799 535.57 0.00 3,589.30
l 007T3/99 5572 0.00 3.580.15
12/09/99 3)
04722793 4573 0.00 3,595.05 B [€))
07715793 49.65 0.00 3,595.13
08/18/93 49.85 0.00 3,594.93
01/26/94 50.02 0.00 3,594.76
05703795 51.35 0.00 3,593.43
MW-9 3.644.78 07731195 50.97 0.00 3,593 81
11714795 50.43 0.00 3,594.35
02723796 51.12 0.00 3,593.66
05731796 50.89 0.00 3,593.89
08/23/96 50.98 0.00 3,593.80
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l Table 2
Cumulative Groundwater Elevation Data
‘ Hobbs, New Mexico Facility
' BJ Services Company, U.S.A.
' Monitor Top-of-Casing Depth to Free Product Groundwater
Well Elevation (MSL) | D2t Measured | . @ dwater (feet) | Thickness (feet) | Elevation (MSL) |  CO™ments
' 2702196 31.58 5.00 3.593 20
03712797 5771 0.05 3,592.61
06297 52.10 0.00 3,597.68 PSH Sheen
| oI 2197 51.95 0.00 3,597.83 PSH Sheen
12110197 5337 0.00 3,592.41 PSH Sheen
I 03733198 3768 0.00 3,592.10 PSH Sheen
; 06723798 53.08 000 3,591.70 PSH Sheen
MW-9 3,644.78 09730/98 3339 0.01 3.591.40 PSH Sheen
12709798 33.68 0.00 3,59T.10
l 03710799 5413 0.00 3,590.63
06770799 5468 0.00 3,590.10
07702799 54771 0.00 3,590.07
‘ 09713799 54771 0.00 3,590.07
' 12709799 [€))
‘ 08/18/93 51.54 0.00 3,592.93 150
‘ 01/26/94 51.90 0.00 3,592.57
05/03/95 52.97 0.00 3,591.50
l 07/31/95 52.87 0.00 3,591.60
11/14/95 52.51 0.00 3591.96
; 02/23/96 53.05 0.00 3,591.42
05/31/96 52.79 0.00 3,591.68
‘ 08/23/96 53.03 0.00 3.591.44
12/02/96 53.41 0.00 3,591.06
03/12/97 5421 0.00 3,590.26
06/12/97 53.99 0.00 3,590.48
l MW-10 3,644.47 09/12/97 53.04 0.00 3,590.53
12/10/97 54.12 0.00 3,550.35
03/23/98 5451 0.00 3,589.96
l 06/23/98 55.12 0.00 3,589.35
09/30/98 55.61 0.00 3,588.86
12/06/98 55.80 0.00 3,588.67
03/09/99 56.09 0.00 3,588.38
06/10799 56.60 0.00 3,587.87
07/02/99 56.64 0.00 3,587.83
09/14/99 56.91 0.00 3,587.56
' 12/09/99 57.37 0.00 3,587.10
08/18/93 51.92 0.00 3,591.86 I5))
01/26/94 5232 0.00 3.591.46
05/03/95 53.38 0.00 3,590.40
I 07/31/95 5335 0.00 3,590.43
11/14/95 52.96 0.00 3,590.82
02/23/96 53.50 0.00 3,590.28
l MW-11 3,643.78 05/31/96 53.25 0.00 3,590.53
08/23/96 53.49 0.00 3,590.29
12/02/96 53.79 0.00 3,589.99
03/12/97 5381 0.00 3,589.97
l 06/12/97 53.96 0.00 3,589.82
09/12/97 5293 0.00 3,590.85
12/10/97 (5).(6)
l 03/23/98 54.79 0.00 3,589.45 %))
06/23/98 55.43 0.00 3,588.81
MW-11A 3,644.24 09/30/98 55.96 0.00 3,588.28
' 12/09/98 56.13 0.00 3,588.11
I g:\bjserni2832-hobbs\CumGWElev.xls Page 4 of 5




Table 2

Cumulative Groundwater Elevation Data

Hobbs, New Mexico Facility

BJ Services Company, U.S.A.

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

03/10/99 56.43 0.00 3,587.81
06/10/99 56.94 0.00 3,587.30
MW-11A 3,644.24 07/02/99 57.01 0.00 3,587.23
09/14/99 57.36 0.00 3,586.88
12/09/99 57.72 0.00 3,586.52

03/23/98 54.72 0.00 3,589.57 )
06/23/98 55.48 0.00 3,588.81
09/30/98 56.02 0.00 3,588.27
12/09/98 56.17 0.00 3,588.12
MW-12 3,644.29 03/10/99 56.45 0.00 3,587.84
06/10/99 56.97 0.00 3,587.32
07/02/99 56.99 0.00 3,587.30
09/14/99 57.41 0.00 3,586.88
12/09/99 57.76 0.00 3,586.53

07/02/99 57.13 0.00 3,587.25 8)
MW-12D 3,644.38 09/14/99 57.74 0.00 3,586.64
12/09/99 57.86 0.00 3,586.52

07/02/99 56.60 0.00 3,588.92 9
MWw-13 3,645.52 09/14/99 56.92 0.00 3,588.60
12/09/99 57.28 0.00 3,588.24

07/02/99 58.18 0.00 3,585.88 8)
OowW-4 3,644.06 09/14/99 58.63 0.00 3,585.43
12/09/99 58.92 0.00 3,585.14

g:\bjserv\i2832-hobbs\CumGWElev.xls
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o, 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.

5 well plugged and abandoned July 2, 1999.

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

™ _TOC elevations for MW-11A and MW-12 estimated relative to TOC elevation for MW-10.

® _TOC elevations for MW-12D and OW-4 estimated relative to TOC elevation for MW-12.

©® _TOC elevation for MW-13 estimated relative to TOC elevation for MW-7.




Table 3

December 9, 1999 Field Screening Results for Groundwater Samples
Hobbs, New Mexico Facility
BJ Services Company, U.S.A.

Ms‘;l::: ’ Cl:;:llz:;ve pH | Temperature (°C) CO([::::::)M l:le:c; D(;T;;::d Oxgigs:l(:l(v:l(:ch Fer(:;;LI)ron A:::lgl;;ii)ty T:;-[zd:lt)y
Removed (meter) (mg/L)|  kit) (mg/L) s
MW-3 0 622 16.57 1173 -30.6 5.72 NM NM NM NM
NM 7.08 17.67 1229 8.4 3.11 NM NM NM NM
NM 7.11 17.36 1221 147 3.08 NM NM NM NM
NM 7.17 17.28 1224 13.4 3.10 NM NM NM 28
MW-4 0 511 15.19 1001 357.8 722 NM NM NM NM
NM 7.38 18.17 1110 1274 6.02 NM NM NM NM
NM 7.40 18.28 1140 120.1 5.89 NM NM NM NM
NM 7.41 18.40 1195 1118 5.67 6.0 NM NM 72
MW-5 0 548 15.26 1248 279.6 7.95 NM NM NM NM
NM 7.22 17.42 1330 159.6 436 NM NM NM NM
NM 7.28 16.51 1296 138.7 2.80 NM NM NM NM
NM 7.28 16.47 1295 137.5 2.74 3.0 0.0 260 95
MW-7® NM NM NM NM NM NM NM NM NM NM
MW-10® 0 6.41 17.73 1583 -45.1 499 NM NM NM NM
MW-11A ) 6.83 15.95 5306 -21.1 6.24 NM NM NM NM
NM 6.80 18.96 6053 -56.5 231 NM NM NM NM
NM 6.80 19.71 6079 -59.1 1.81 NM NM NM NM
NM 6.81 2031 6243 61.4 8.73 0.0 0.0 770 NM
MW-120 0 7.15 17.36 1788 -62 4.40 NM NM NM NM
MW-12D 0 6.93 15.78 1064 95 464 NM NM NM NM
NM 7.54 17.47 1196 -128.5 0.75 NM NM NM NM
NM 7.59 19.37 1204 -150.2 0.48 NM NM NM NM
NM 7.58 20.25 1206 -1552 0.43 NM 30 280 39
MW-13 0 4amn 16.42 2259 -12.1 4.08 NM NM NM NM
1.5 6.72 17.93 1968 -78.1 1.08 NM NM NM NM

3.0 7.13 18.22 1829 -86.8 0.96 NM NM NM NM
4.5 7.21 18.64 1821 7185 0.71 NM NM NM 343

OW-4 0 7.39 17.51 1611 34.6 7.40 NM NM NM > 1000

) NTUs = Nephelometric turbidity units

PAWP\BJSERV\12832\05%ta xls

® Well pumped dry after removal of less than 1 well volume.
® Well pumped dry after removal of well volume.

Monitor wells MW-1, MW-8, and MW-9 not sampled 12/9/99.
Monitor well MW-2 not operative after January 1994; P&A'd 7/1/99.
Monitor Well MW-6 P&A'd 7/1/99.
Monitor well MW-11 not operative after September 1997; P&A'd 7/1/99.
NM=Not Measured




Table 4

Hobbs, New Mexico Facility

Cumulative Analytical Results for Groundwater Samples

l BJ Services Company, U.S.A.
Monitor Sample Sample Benzene Toluene l Ethylbenzene | Xylenes TPH-D TPH-G
Well Date Type micrograms per liter, ug/l milligrams per liter, mg/L
l MW-1
8/10/92 Regular 5550 12090 2160 7370 NA NA
2/9/93 Regular 2100 6500 1300 7400 NA NA
l 8/19/93 Regular 3200 7300 1200 3700 NA NA
127/94 Regular 1930 4580 672 2390 NA NA
5/3/95 Regular NSP NSP NSP NSP NA NSp
| 8/1/95 Regular 390 1300 230 800 NA 5.7
' 11/15/95 Regular 880 1800 300 970 NA 6.8
2/23/96 Regular 1500 3700 620 2200 NA 21
5/31/96 Regular 1100 1700 380 990 NA 7.5
8/23/96 Regular 1800 3300 570 2100 NA 17
l 12/2/96 Regular 5600 9600 2100 9600 100 64
3/12/97 Regular 5500 9700 2600 8200 22 62
6/12/97 Regular 5300 34000 7500 27000 180 160
9/12/97 Regular 1800 4400 1000 3000 23 21
l 12/10/97 Regular 7600 12000 2800 8200 1 71
3/24/98 Regular 4800 7200 1200 2400 4.2 38
‘ 6/23/98 Regular 53 680 580 1400 1.4 92
| 09/30/98 Regular 32 90 280 970 2.5 36
! 12/10/98 Regular <1.0 1.5 17 110 1.4 0.31
03/10/99 Regular <1.0 <1.0 8.2 110 0.62 0.85
03/10/99 Duplicate <1.0 <1.0 79 110 0.66 0.84
l 06/10/99 Regular <1.0 1.1 <1.0 28 0.53 0.55
06/10/99 Duplicate <1.0 1.8 <1.0 41 0.69 0.76
09/14/99 Regular <1.0 <10 <1.0 <20 <0.20 <0.10
12/09/99 - NS NS NS NS NS NS
i ' Mw-2' 8/10/92 Regular 149 <4 . <4 <4 NA NA
‘ 2/9/93 Regular <2 <2 <2 <6 NA NA
| 8/19/93 Regular 100 12 3 13 NA NA
l ' 1/27/94 Regular <1 1.2 2 2.5 NA NA
MW-3
8/10/92 Regular 304.9 2099 6760 1586 NA NA
2/9/93 Regular 130 <10 <10 190 NA NA
l 8/19/93 Regular 560 3100 630 1900 NA NA
1127/94 Regular 1070 5380 510 3120 NA NA
5/4/95 Regular 770 3300 470 1800 NA NA
8/1/95 Regular 490 2900 890 1600 NA 14
11/15/95 Regular 250 1000 180 440 NA 2.9
2/23/96 Regular 120 810 170 560 NA 4
5/31/96 Regular 670 3900 1200 2300 NA 15
' 8/23/96 Regular 330 2200 590 1500 NA 12
12/2/96 Regular 220 1800 670 1000 0.89 7.4
3/12/97 Regular 370 2000 960 1400 1.8 11
6/12/97 Regular 860 4800 1700 2600 1.9 20
l 9/11/97 Regular 770 3000 1600 1900 1.6 16
12/10/97 Regular 240 740 500 450 0.59 53
3/24/98 Regular 140 630 360 310 0.56 39
6/23/98 Regular 100 720 350 490 0.40 49
' 09/30/98 Regular 42 470 450 530 1.0 3.8
12/10/98 Regular 13 220 160 290 1.3 0.43
03/10/99 Regular 32 7.4 42 32 0.2 0.44
l p:\wp\bjservi128321059ta.xls Page 1 of 5




Table 4

Cumulative Analytical Results for Groundwater Samples
Hobbs, New Mexico Facility

l BJ Services Company, U.S.A.
Moniter 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
06/10/99 Regular 1.7 31 <1.0 36 <0.20 0.18
09/14/99 Regular <10 <10 <10 <20 <0.20 <0.10
12/09/99 Regular <1 <1 <1 <1 <0.2 <0.1
N
8/10/92 Regular 2594 10360 2160 6740 NA NA
2/9/93 Regular 5200 15000 2200 10000 NA NA
8/19/93 Regular 3000 12000 <2000 7000 NA NA
' 1/27/94 Regular NSP NSpP NSP NSP NA NSP
5/3/95 Regular NSP NSP NSP NSP NA NSP
8/1/95 Regular 5700 17000 3500 13000 NA 120
11/15/95 Regular 490 1600 310 1100 NA 5.2
' 2/23/96 Regular 360 2800 560 2500 NA 18
5/31/96 Regular 84 830 280 1100 NA 6.2
8/23/96 Regular 110 1400 430 1800 NA 9.8
12/2/96 Regular 190 2000 1800 7200 56 43
I 3/12/97 Regular 220 1500 1500 4400 27 27
6/12/97 Regular 47 270 360 950 2.5 6.2
9/12/97 Regular 92 840 670 2100 15 7.6
12/10/97 Regular 230 750 970 2300 3.7 16
3/24/98 Regular 150 510 270 620 12 5.6
6/23/98 Regular 160 890 590 1600 0.69 10
09/30/98 Regular 80 180 370 840 2.0 39
l 12/10/98 Regular 28 70 210 960 93 43
12/10/98 Duplicate 26 62 180 830 39 43
03/10/99 Regular 8 20 250 1400 13.0 13
06/10/99 Regular <1.0 <1.0 12 12 0.44 0.63
' 09/14/99 Regular <1.0 <10 33 13.1 0.35 0.17
12/09/99 Regular <1 25 23 20.1 2 0.53
MW-5
8/10/92 Regular <4 <4 <4 <4 NA NA
l 2/9/93 Regular <2 <2 <2 <6 NA NA
8/10/93 Regular <2 <2 <2 <6 NA NA
1/27/94 Regular 8.7 29.9 4 11.3 NA NA
5/3/95 Regular 3.7 53 0.92 4.6 NA NA
l 8/1/95 Regular <03 <03 <0.3 <0.6 NA NA
11/15/95 Regular <03 1.2 <03 1.5 NA NA
2/23/96 Regular <0.3 <03 <0.3 <0.6 NA NA
5/31/96 Regular 31 86 10 20 NA NA
8/23/96 Regular <0.3 <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 <1 <0.1 <0.1
I 6/12/97 Regular <1 <1 <1 <1 <0.1 <0.1
9/12/97 Regular <1 <1 <1 <1 <0.1 <0.1
12/10/97 Regular <5 <5 <5 <5 <0.2 <0.1
3/23/98 Regular <1 <1 <1 <1 <0.2 <90.1
l 6/23/98 Regular <1 <t <1 <1 <0.2 <0.1
09/30/98 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.1
12/10/98 Regular <1.0 <1.0 <10 <1.0 <0.20 <0.1
03/09/99 Regular <1.0 <1.0 <1.0 <1.0 <0.20 0.1
l 06/10/99 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.1
09/14/99 Regular <1.0 <1.0 <1.0 <2.0 <0.20 <0.10
12/09/99 Regular <1 <1 <1 <1 <0.2 <0.1
1
l p:\wp\bjservi12832\059ta.xls Page 2 of 5




I Table 4
Cumulative Analytical Results for Groundwater Samples
Hobbhs, New Mexico Facility
l BJ Services Company, U.S.A.
Monitor Sample Sample Benzene Toluene I Ethylbenzene ] Xylenes TPH-D TPH-G
Well Date Type micrograms per liter, ug/l milligrams per liter, mg/L
' MW-6"
8/10/92 Regular NS NS NS NS NA NS
2/9/93 Regular 7000 19000 3100 7200 NA NA
l 8/19/93 Regular 8100 19000 3500 6400 NA NA
1/27/94 Regular 7960 20200 3830 6150 NA NA
5/4/95 Regular 11000 17000 2900 6000 NA NA
8/1/95 Regular 8300 12000 2500 5100 NA 60
l 11/15/95 Regular 8900 17000 2900 5500 NA 57
2/23/96 Regular 8100 10000 2300 4000 NA 58
MW-6' 5/31/96 Regular 83 150 15 51 NA 0.57
5/31/96 Duplicate 87 160 13 47 NA 0.52
' 8/23/96 Regular 31 28 9.4 7.9 NA 0.46
12/2/96 Regular <1 <1 <1 1.7 5.6 <0.1
3/12/97 Regular 12 <5 6.8 18 12 <0.5
6/12/97 Regular 1900 1400 410 310 7.8 74
' 9/11/97 Regular 11 13 34 <1 1 <0.1
12/10/97 Regular 3 4.2 1.2 3.9 1.7 0.14
3/23/98 Regular 3.6 <l 4 <1 <02 <0.1
6/23/98 Regular 170 4.1 15 7.2 1.2 0.51
09/30/98 Regular 1000 420 140 270 4.0 33
12/10/98 Regular 7.6 6.6 1.7 58 2.0 <0.1
03/10/99 Regular 2500 930 590 1400 11.0 13
l MW-7
8/10/92 Regular NS NS NS NS NA NS
2/9/93 Regular <2 <2 <2 <6 NA NA
8/19/93 Regular <2 3 <2 <2 NA NA
l 1/27/94 Regular I.1 <1 <1 <1 NA NA
5/3/95 Regular 52 34 0.67 2.8 NA NA
8/1/95 Regular 22 22 0.85 2.8 NA <0.1
11/15/95 Regular 8.4 0.77 <0.3 0.93 NA <0.1
I 2/23/96 Regular <03 <03 <0.3 <0.6 NA <0.1
2/23/96 Duplicate <03 <03 <03 <0.6 NA <0.1
5/31/96 Regular 29 83 10 21 NA 0.25
8/23/96 Regular <03 <03 <0.3 <0.6 NA <01
l 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
12/10/97 Regular <l <1 <l <1 <0.2 <0.1
3/23/98 Regular <l <1 <1 <1 <02 <0.1
6/23/98 Regular <1 <l <1 <1 <02 <0.1
I 09/30/98 Regular <1.0 <10 <1.0 <10 <0.20 <0.1
12/10/98 Regular <10 <1.0 <1.0 <10 <0.20 <0.1
03/09/99 Regular <1.0 <1.0 <1.0 <LO 4.7 <0.1
06/10/99 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.1
l 09/13/99 Regular <10 <10 <1.0 <2.0 <0.20 <0.10
12/09/99 Regular <5 <5 <5 <5 1.8 <0.5
MW-8
8/10/92 Regular NS NS NS NS NA NS
l 2/9/93 Regular <2 <2 <2 <6 NA NA
8/19/93 Regular <2 <2 <2 <2 NA NA
l 1/27/94 Regular <1 <l <1 <1 NA NA
l p\wp\bjservi128321059ta.xls Page 3 of §




l Table 4
Cumulative Analytical Results for Groundwater Samples
Hobbs, New Mexico Facility
l BJ Services Company, U.S.A.
Monitor Sample Sample Benzene I Toluene Ethylbenzene l Xylenes TPH-D l TPH-G
l Well Date Type micrograms per liter, ug/l milligrams per liter, mg/L
5/3/95 Regular 3 4.9 0.75 37 NA NA
8/1/95 Regular 3.1 1.2 047 1.6 NA <0.001
8/1/95 Duplicate 3.6 1.5 0.5t 1.5 NA <0.1
l 11/15/95 Regular <03 0.52 <03 <0.6 NA <0.1
2/23/96 Regular <03 <03 <03 <0.6 NA <0.1
5/31/96 Regular <03 <03 <03 <0.6 NA <0.1
8/23/96 Regular <03 <03 <03 <0.6 NA <0.1
l 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
l 12/10/97 Regular <l <1 <1 <l 0.3 <0.1
3/23/98 Regular <1 <1 <1 <1 <0.2 <0.1
6/23/98 Regular <l <l <1 <1 <0.2 <0.1
. 09/30/98 Regular <1.0 <10 <10 <10 <0.20 <0.1
12/10/98 Regular <10 <1.0 <10 <1.0 <0.20 <0.1
03/09/99 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.1
06/10/99 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.1
I 09/13/99 Regular <10 <1.0 <10 <2.0 <0.20 <0.10
MWw-8 12/09/99 - NS NS NS NS NS NS
MW-9 4/22/93 Regular 570 380 <50 870 NA NA
I 7/15/93 Regular 121 7.3 3 458 NA NA
8/19/93 Regular 390 290 40 250 NA NA
1/27/94 Regular 327 357 51.1 293 NA NA
5/3/95 Regular 380 110 19 120 NA NA
l 8/1/95 Regular 660 410 91 310 NA 6.2
11/15/95 Regular 240 24 1n 140 NA 1.5
11/15/95 Duplicate 170 18 10 120 NA 1.9
2/23/96 Regular 170 18 23 160 NA 43
l 5/31/96 Regular 120 16 3 200 NA NA
8/23/96 Regular 82 13 6 270 NA 4
8/23/96 Duplicate 76 14 4.8 250 NA 4.4
12/2/96 Regular 61 <25 <25 210 2.6 2.8
I 12/2/96 Duplicate 86 13 2.4 270 37 29
3/12/97 Regular 30 48 420 880 8.2 19
6/12/97 Regular 4.7 2.1 11 97 2.6 22
l 6/12/97 Duplicate <5 <5 6.6 69 5.2 1.9
9/12/97 Regular 2.1 23 2.1 120 1.2 1.9
12/10/97 Regular 49 9 6.8 62 0.86 0.92
3/24/98 Regular <1 <1 <1 26 0.9 1
l 6/23/98 Regular 2.4 22 10 36 <0.2 0.25
09/30/98 Regular 1.1 5.5 21 59 0.27 0.27
12/10/98 Regular <1.0 1.9 17 79 5.1 0.25
03/10/99 Regular <1.0 <1.0 5.7 68 <0.2 0.22
l 06/10/99 Regular <1.0 1.8 1.8 71 <0.20 0.43
09/13/99 Regular < 1.0 <10 <1.0 <20 <0.20 <0.10
12/09/99 - NS NS NS NS NS NS
MW-10
l 8/19/93 Regular 190 460 <200 240 NA NA
1/27/94 Regular 13.4 4 5.5 336 NA NA
l 5/4/95 Regular 980 15 11 84 NA NA
' p\wp\bjservi128321059ta. xls Page 4 of 5




Table 4

Cumulative Analytical Results for Groundwater Samples

Hobbs, New Mexico Facility

BJ Services Company, U.S.A.,

Monitor Sample Sample Benzene I Toluene Ethylbenzene l Xylenes TPH-D ] TPH-G
U Well Date Type micrograms per liter, ug/l milligrams per liter, mg/L
8/1/95 Regular 1300 32 32 100 NA 36
11/15/95 Regular 1000 24 15 36 NA 1.7
2/23/96 Regular 810 23 27 44 NA 2.4
n 5/31/96 Regular 700 24 34 28 NA 2
8/23/96 Regular 290 3.4 6.4 13 NA 1.4
12/2/96 Regular 280 13 17 8 0.94 097
3/12/97 Regular 110 <5 17 <5 0.61 0.57
' 6/12/97 Regular 150 12 30 <5 0.68 <0.5
9/12/97 Regular 87 23 26 2.7 0.76 0.33
9/12/97 Duplicate 87 2.4 26 2.8 0.79 033
12/10/97 Regular 41 9.8 12 1.7 1.1 0.28
' 12/10/97 Duplicate 36 8.5 10 6.7 1.2 0.24
3/23/98 Regular 36 <S5 59 <5 1.6 <0.5
3/23/98 Duplicate 36 <l 5.3 13 1.7 0.18
' 6/23/98 Regular 37 <5 <5 <5 2.1 <05
09/30/98 Regular 84 32 30 22 1.4 0.36
12/10/98 Regular 29 1.0 7.0 1.0 0.86 0.18
03/09/99 Regular 28 <5.0 5.8 <5.0 0.92 <0.5
l 06/10/99 Regular 17 <1.0 <1.0 <1.0 0.30 0.16
09/14/99 Regular 10 <10 <1.0 <20 <0.20 <0.10
12/09/99 Regular 23 <1 <1 1.2 0.44 0.16
Mw-11"
l 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 <03 <0.6 NA NA
8/1/95 Regular 44 29 5.5 13 NA 0.2
l 11/15/95 Regular 190 2.8 6.2 11 NA 0.4
2/23/96 Regular 49 12 0.51 4 NA 0.25
5/31/96 Regular 300 83 12 28 NA 0.8
8/23/96 Regular 100 1.2 0.3 47 NA 0.26
' 12/2/96 Regular 970 <5 6 8.1 2 1.3
3/12/97 Regular 130 <5 13 5.8 0.42 <0.5
3/12/97 Duplicate 100 <5 10 5.1 0.43 <0.5
6/12/97 Regular 150 23 19 <5 1.1 0.55
I 9/12/97 Regular 220 15 27 13 1 0.46
MW-11A
3/24/98 Regular 24 5 <5 <5 028 0.14
l 6/23/98 Regular 9.9 <5 <5 <5 <02 <05
09/30/98 Regular 9.3 37 22 7.0 <0.20 0.1
12/10/98 Regular 1.7 <1.0 <1.0 <1.0 <0.20 <0.1
03/10/99 Regular <5 <5 <5 <5 0.3 <0.5
' 06/10/99 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.10
09/13/99 Regular <1.0 <1.0 <10 <20 <0.20 <0.10
12/09/99 Regular <5 <5 <5 <5 <02 <0.1
MW-12
l 3/24/98 Regular 100 1 6 8 0.29 0.41
6/23/98 Regular 88 <5 <5 <5 <02 <0.5
6/23/98 Duplicate 89 <5 <5 <5 0.31 <05
09/30/98 Regular 260 3.0 1.2 79 <0.20 0.62
l 12/10/98 Regular 160 <1.0 <1.0 12 0.21 0.36
03/10/99 Regular 160 1.1 <1.0 29 0.38 0.45
06/10/99 Regutar 49 14 <1.0 <1.0 0.22 0.13
l p\wp'\bjservi12832\059ta. xls Page 5 of 5




Table 4

Cumulative Analytical Results for Groundwater Samples

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

Monitor Sample Sampte BenzenLL Toluene l Ethylbenzene [ Xylenes TPH-D TPH-G
Well Date Type micrograms per liter, ug/l milligrams per liter, mg/L
09/14/99 Regular 75 <1.0 <10 <2.0 <0.20 0.23
12/09/99 Regular 64 <1 <1 <1 <02 0.21
MW-12D
07/02/99 Regular <5 <5 <5 <5 <0.20 <0.10
09/14/99 Regular <1.0 <1.0 <1.0 <2.0 <0.20 <0.10
12/09/99 Regular <1 <1 <] <1 <02 <0.1
MW-13
07/02/99 Regular 1500 23.0 750 58 2.2 5.1
09/14/99 Regular 860 16 450 344 2.1 3.1
12/09/99 Regular 430 16 410 40.9 0.46 32
ow-4
06/10/99 Regular <1.0 <1.0 <1.0 4.4 <0.2 <0.10
09/14/99 Regular <1.0 <1.0 <1.0 <20 <0.20 <0.10
12/09/99 Regular <1 <l <l <1 <02 <0.1

p:\wp\bjservi128321059ta.xls

! Well plugged and abandoned 7/1/99
NA=Not Analyzed

NSP=Not Sampled due to Phase Separated Hydrocarbons

NS=Not Sampled
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l Table 5
Current and Historical Nitrate, Sulfate, and Dissolved Methane Data for
Monitor Wells MW-5, MW-10, MW-11A, MW-12, MW-12D, and OW-4
l BJ Services Company, U.S.A.
Hobbs, New Mexico
. Dissolved Methane
Well Date |Nitrate' (mg/L) Sulfate' (mg/L) (mg/)
' 3/23/98 3.87 190 <0.0012
3/9/99 <0.1 195 <0.0012
MW-5 | 6/10/99 473 209 <0.0012
l 9/14/99 43 210 <0.0012
12/9/99 472 210 <0.0012
3/23/98 0.07 320 0.91
6/23/98 <0.1 325 0.55
l 9/30/98 <0.1 204 0.81
MW-10 12/10/98 <0.1 }zg 0.091
l 3/9/99 <0.1 3 0.035
223
9/14/99 <0.10 160 0.0049
12/9/99 0.49 170 0.0039
' 3/23/98 <0.05 190 0.14
6/23/98 <0.1 225 0.11
9/30/98 0.4 196 0.043
' 12/10/98 0.7 188 0.033
MW-LAL 310199 0. 12 1643 0.094
<0.1 227
l 6/10/99 <0.1 181 0.0036
9/13/99 0.22 250 <0.0012
12/9/99 <0.1 290 0.0079
I 3/23/98 <0.05 240 <0.0012
6/23/98 <0.1 240 <0.0012
9/30/98 <0.1 168 <0.0012
I 12/10/98 <0.1 202 <0.0012
MW-121 371099 <O'12 1373 <0.0012
<0.1 193
l 6/10/99 <0.1 217 <0.0012
9/14/99 <0.10 230 <0.0012
12/9/99 <0.1 180 <0.0012
l 7/2/99 2.1 249 0.0015
MW-12Dj 9/14/99 <0.10 200 0.0065
12/9/99 <0.1 210 0.0015
l 6/10/99 3.96 192 <0.0012
OW-4 | 9/14/99 3.5 200 <0.0012
12/9/99 34 200 <0.0012
l 1=By EPA Method 300, except as noted
2=By EPA Method 353.3
l 3=By EPA Method 375.4
' p:\wp\bjservi12832\059ta.xls
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FANDNE DN Y AL Nl RN Y

GROUNDWATER SAMPLING FIELD DATA SHEET

CWELL D pmia s

[1. PROJECT INFORF ATION |
I'roject Number:_}_'g‘__g;zl __ Task Number: a 15 Dalea: .lL‘ CL' C\‘:\ Tlme:_,/ | Lf lg v
Client: RIS personnel_(Z2 A P8 [Tt U2
Project Locatlon; /;J\,_,Q €1 Wei ither_ S Un A }i It
2. WELL DATA
B Cosing Dicmeter_____ . o8 Type: OpvC QSstainless L Golv. Steel O Teflon® L: Other:
__."k:reen Diameter.___ =~ “es Type: QpPvC QStainless LiGaly. Steal Q Teflon® Li Other: .

Totd Depth of Well: [22, ' feet From: 0 Top of Well Casing (1I0OC) O Top of Protec!' 2 Casing 0 Other
0O Top of Pratectl 2 Casing Q Other.

— :
Depth to Static Water: 5§. I8 reet _|From: 0 Top of Wel Casing (OC)

From: O Top of Well Casing (fOC) T Top of Profectt » Casing @ Other:

Nepth to Product: feot
i.ength of Water Column: _test  Waell Volums; g Screened inter 1 (from GS): .
Note: 2<nch well - 1167 gol/ft d-irn - well = 0.667 gal/ft
N ; T

3. PURGE DATA

PuIge Method: Q Baller, Size: ____ 3 Bladder Fump QO 2* Submersible Punyy T 4" Submarsible Pumy

ge ‘0 Cenirtfugal Pump O Penstallic Pump O Jnertlal Lt Pump B Other: Eaul  ent Model(s)

N . O Stalnless O PVC Q Teflon® O Other: .

Malerials: Fump/Baller 5 5o oled O Prepared Oft-Site O Fleld Cleaned G Disposable |

' e 0 Polyethylens O Polypropylene 0 Teflon® 0 Other:

Materials: Rupe/TUbING 5 o tad @ Propared Oft-Slte U Fleld Clecned G Disposobie 2.

Waswellpurged dry? @ Yes U No Pumping Rute: gol/min 3
- Cumn. Gallons Spec. Dissolved Other:

Yime !
| Removed pH amp Cond. Eh Oxygen Tuibldity C ments
[ ;

Ao ¢ ” . - 14 Sl

1857 O 6T RS ey (3 - <l
= “ .
/5! LU VT ) 0 % B TV e B N T2 - Clomer

H D¢ . - '
L} 578 NN RO F) S XTREN N NTEE I N A X

[+ SAMPLING DATA Genchemical A ilyses

. QO Baller, Slze: ___ O - .adder Pump  Q 2° Submersible Pump O 4" Submersible Pump .
Method(s): g pestatic Pump G & ~itial Utt Pump Q Other: o Ferrous fron: _—~__mg/l
. Oslainles OPVC  QTeflon® O Other: - . -
Materlals: Fump/Baller 1 cad @ Propared Oft-Site T Fleld Clewred O Disposable oo: —
X O Polysi! . lene QO Polypropylene 0 Tellon® L} Other Nitrate: ~
Moterials: Tublng/Rope o o vd @ Prepared Off-Site T Fleld Cie 1ned 0 Disposable o~ —malt
a No Sulfate: —_ . _—_mg/L

Dapth to V/ater at Time of Samp:i'ng: Fleld Filtered? 11 Yes
¥ A -~ & '
Sample ID:,M:} . J o anple Time: /’; 25 # - Contalnets: Alkalinity: ._VJ __mgit

Ouplicate 3ample Callected? U ves Q No 1D:

—_mg/L

5. COMMENTS

Nole: Includs comments such as well co Jilon, odor, presence of NAPL, or olher llems not on lhe fleld data sheet.

AN e LI




GROUNDWATER SAMPLING FIELD DATA SHEET

¢ WELL ID:__ w4

1. PROJECT INFOR!: - ATION

I'roject Number:_ﬁﬁjﬁi}?‘é‘iﬁlumber: QLS Dche:/)\'ﬁ . ‘27/7 TIme:J';"} 2
Cllent: BU cves . Personnel:_{2¢sx ), REA( 0~
Project Locollon: /’(“" ﬁ Lﬁ Weither__§ VW "\?/,yv \\,(;/:
2. WELL DATA
Casing Diometer:___?.. oy Type: gpvC O Slalnless U Golv. Steel QTeflon® L Other:
__’icreen Dlareter: }‘w_ ‘o5 Type: dpvc QStoinless Ui Galv. Stesl O Teflon® Li Other: .

Total Depth of Well; &Y, L}'} foet From: t)Top of Well Casing (IOC) O Top of Protect = Casing G Other

Depth to Stallc Water: & 5: 7ci{eet From: D‘\'Top of Well Casing OC) QO Top of Pioleclt » Casing @ Other.

Nepth to Product: — feot From: @ Top of Well Cosing (fOC) O Top of Protect w Casing T Other:
Length of Water Column: _feet Wsll Volume; oo Screened Infer 3l (from GS): o
v Note: 24nch well - ). 167 gol/ft 4-Ine " el = 0.667 gal/ft

3. PURGE DATA

p Meth d.G Baller. Slze: ____ ‘1 Bladder Fump O 2" Submersible Puniy O 47 Subrnersible Pum;
urge Metho *Q Centrifugal Pump O Peristaltic Pump O inerdial Lift Pump O Othen . Eaul  nt Madel(s)

N Q Stalnless A PVC QTeflon® O Other:
terlals: — .
Materlals: Fump/Baller o b y-oled @ Prepared Oft-Site T Fleld Cleaned G Disposable 1.

: . O Polyethylene U Polypropylene U Teflon® O Other:
taterials: R ) 4
\.JDG/TUbII g QO Dediculed 0 Prepared Off-Site 1 Fleld Cleoned O Disposoble 2.

Waswell purged dry? G Yes 4 No Pumping Rute: gal/min 3.
l="ume C‘ég‘r}‘%ﬁ‘g‘;‘m pH | lemp (S:‘;i‘; Eh D(';isg:: Tubldry | ©Oher ¢ menls
)f.’lf —_ b _ff-M Jo=! 351y | Tan -]~ ((awj\t
75’.'/'&"’ 1356 Lto |k (6o - |- el
57t M | eyl Yo a5 - |- cla~
(/38 LIS fas (i S |k i~

Geaochemical A: - dlyses

ol

[, SAMPLING DATA
. QO Baller, Slze: ___ Q- :adder Pump O 2" Submersible Pump T 4" Submersible Pump .

Method(s): q pepstaitic Pump @ I ~iial Ut Pump Q Other: o Femouslron: ___ __mg/L

. Q Stalnles: T PVC  OTeflon® O Other:
Materlals: Pump/Baller 4 Dedicu' 3d O Prepared Of-Slte O Fleld Cleved O Disposabis

. O Polyel lene 0O Polypropylene O Teflon® L! Other: Nitiate: '
Materials: TubIng/Rope g oy vg @ Prepared Of-Site O Fleld Cls ned  Q Disposoble ate:  _—  _—_mgit

Field Filterad? 3 Yes QO No

!/
DO: L7 mgn

Depth to VVater at Time of Samiing: Sulfate: —  __.mg/L

Sample 10: /A [ad “‘i sample Time: [}f ? ,L $ # ..f Contalners:

Duplicate Jample Collecied? U Yes Q No ID:

Alkalinity: —_mg/t

5. COMNENTS chedtep D0 ) pApluie

Note. Include commaents such as well co Jition, odor, presence of NAPI, or other ltems not on the lleld dula sheet.
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GROUNDWATER SAMPLING FIELD DATA SHEET

(WELL D Pw S

. - .
1. PROJECT INFORY: *ATION _
l I'roject Number: ,l_\,/; ‘E’ ji—'Tosk Number: J i Dalea: ”?"}“ ' z,? g (':" {) Tlrne:_/t/)‘ 5 v

Cllent: @ Jswes Personnel___ AN, T25n(-U ¢
'roject Locallon: 4{091"5 Weolher, SV mnia \!j e L&?

2. WELL DATA _
Casing Diane