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1.0 INTRODUCTION

Brown and Caldwell conducted field activities associated with the December 1998 quarterly
groundwater sampling event at BJ Services Company, U.S.A. (BJ Services) facility located at 2708
West County Road, in Hobbs, New Mexico on December 9 and 10, 1998. The facility layout is

shown in Figure 1.

The facility formerly operated an above-grade on-site fueling system. Subsurface impact near a
diesel fueling system was first detected by the New Mexico Oil Conservation Division (NMOCD)
during an on-site inspection on February 7, 1991. The fueling system was taken out of operation in
July 1995. As the result of the diesel fuel release, the NMOCD has required a quarterly
groundwater monitoring program to assess the concentration of hydrocarbon constituents in
groundwater. A biosparging system was activated in November 1995 to remediate soil and
groundwater at the facility. A site chronology detailing the history of the fueling system, the
groundwater remediation system, and previous sampling events is presented on Table 1.
Expansions of the biosparging system were performed in March/April 1997 and February/March
1998.

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

included.
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20 GROUNDWATER SAMPLING AND ANALYSES

Brown and Caldwell purged and sampled the groundwater monitoring wells at the facility on
December 10, 1998 to determine concentrations of dissolved-phase hydrocarbons in groundwater.
The following subsections describe the activities conducted during this sampling event and present

the results of the groundwater analyses.

2.1 Groundwater Measurements and Sampling

Eleven monitor wells were sampled during the December 1998 sampling event. A site map
depicting the locations of the monitor wells is presented as Figure 1. As noted in previous sampling
reports, monitor well MW-2 can not be located and is assumed destroyed by facility activities such

as grading.

Groundwater level measurements were obtained from the monitor wells prior to purging and
sampling the wells. Groundwater levels were obtained with an oil/water interface probe and
recorded to the nearest 0.01 foot. A cumulative table of groundwater elevation data is presented on
Table 2. The groundwater elevation data indicates that the general groundwater flow direction is to
the east with a hydraulic gradient of approximately 0.0066 foot/foot (ft/ft). A potentiometric
surface map is presented in Figure 2. No phase-separated hydrocarbons or hydrocarbon sheens

were observed in any of the monitor wells during the December 1998 groundwater sampling event.

Groundwater samples were collected after purging the wells by manual bailing to remove at least
three well volumes of groundwater. Field parameter measurements for pH, conductivity, oxidation-
reduction (redox) potential, dissolved oxygen (DO), and temperature were collected after each well

volume was purged.

Additional groundwater parameters were measured during the purging and sampling activities to

assess the potential for natural attenuation. These parameters were ferrous iron and alkalinity.
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The field parameter readings were recorded in the field log book and are listed on the groundwater
sampling forms included in Appendix A. The field screening results for groundwater samples are

presented on Table 3.

Groundwater samples were collected directly after completion of purging operations. Each sample
was transferred to laboratory-prepared, clean glass or plastic containers sealed with Teflon®-lined
lids, labeled, and placed on ice in an insulated cooler for shipment via overnight courier to the
analytical laboratory. Each cooler was accompanied by completed chain-of-custody

documentation,

Field measurement equipment was decontaminated prior to and after each use. Decontamination
procedures consisted of washing with fresh water and a non-phosphate detergent and rinsing with
deionized (DI) water. Purged water and excess water generated by equipment cleaning operations
were discharged to the on-site water reclamation system for re-use for other purposes by BJ

Services.
2.2 Results of Groundwater Analyses

Groundwater samples collected during this sampling event were analyzed for TPH-D and TPH-G
by EPA Method 8015 Modified and BTEX by EPA Method 8020. Additionally, three monitor
wells (MW-10, MW-11A and MW-12) were sampled for methane, nitrate, and sulfate.

Current and cumulative analytical results for BTEX, TPH-D, and TPH-G are presented in Table 4.
The analytical results for nitrate, sulfate, and dissolved methane analyses performed on
groundwater samples from monitor wells MW-10, MW-11A, and MW-12 during this and

preceding groundwater sampling events are presented in Table 5.

BTEX constituent concentrations in excess of applicable laboratory detection limits were reported
in nine of the 12 groundwater samples collected during this sampling event. Benzene

concentrations were below the New Mexico Water Quality Control Commission (WQCC) Standard

\BCHOUONPROJECTS\Wp\BJSERV\12832\043r.doc 3

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



of 0.01 milligrams per liter (mg/L) in monitor wells MW-1, MW-5, MW-6, MW-7, MW-8, MW-9,
and MW-11A. Figure 3 presents a benzene isoconcentration and total BTEX distribution map for
the December 1998 sampling event. A total petroleum hydrocarbon distribution map for the
December 1998 sampling event is presented in Figure 4. The laboratory analytical report and

chain-of-custody record for the groundwater samples are included in Appendix B.

Benzene concentrations in monitor wells MW-1, MW-3 and MW-4, which are located near the
former source area, have continued to decrease since the expansion of the biosparging system in
February/March 1998. The benzene concentration in monitor well MW-1 is less than the New
Mexico WQCC standard of 0.01 mg/L.. The benzene concentration of 13 pg/L in monitor well
MW-3 only slightly exceeds the New Mexico WQCC standard of 0.01 mg/L. Benzene

concentrations in the off-site monitor well, MW-9, have not exceeded 0.01 mg/L since March 1997.

Total BTEX concentrations in monitor wells MW-1, MW-3, MW-4, and MW-6 have decreased

during the time period between September 1998 and December 1998.

Concentrations of dissolved phase BTEX have displayed an overall decrease in the area of
monitor wells MW-10 and MW-11/11A subsequent to removal of a field waste tank (see Figure
1) in March 1997. Benzene and total BTEX concentrations decreased in downgradient wells

MW-10, MW-11A, and MW-12 between September 1998 and December 1998.
2.3 Natural Attenuation Evaluation

Natural attenuation is planned to be the primary remediation mechanism for the portion of the

plume in the area of the former field waste tanks (see Figure 3).

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
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attenuation capacity in the area. The observed decreases in benzene and total BTEX concentrations
in monitor wells MW-10 and MW-11 following removal of the of the field waste tank on March 6-
7, 1997 indicate a decreased rate of hydrocarbon loading in these areas. The observed decreases in
benzene and total BTEX concentrations in monitor wells MW-10, MW-11A, and MW-12 during
the time period between September 1998 and December 1998 indicate that the rate of losses due to
natural attenuation mechanisms in the area currently exceeds hydrocarbon loading rates from

residual impacted soil.

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, nitrates,
ferric iron, sulfates, and carbon dioxide. The following lines of geochemical evidence suggest that

intrinsic bioremediation (an important natural attenuation mechanism) is occurring:

Nitrate concentrations were measured at less than 0.01 mg/L in monitor wells MW-10 and
MW-12 and at a concentration of 0.7 mg/L in MW-11A. These concentrations are less than
the nitrate concentrations of 3.87 mg/L., 3.92 mg/L, and 1.84 mg/L. measured in March 1998
in monitor wells MW-5, MW-7, and MW-8, respectively, which are believed to exhibit
background conditions. Nitrate is utilized during intrinsic bioremediation. Therefore,
nitrate concentrations should be depressed in areas where intrinsic bioremediation is
occurring.

2. Ferrous iron was measured at a concentration of 5.0 mg/L in monitor well MW-10. Ferrous
iron was not detected at a concentration in excess of 2 mg/L in any of the other monitor
wells at the site. When DO and nitrate are depleted, anaerobic microbes which utilize other
electron acceptors become active. Ferrous iron is the reduction product of ferric iron, a
common electron acceptor. Therefore, ferrous iron concentrations should increase in areas
where intrinsic bioremediation is occurring. The current data suggest that that utilization of
ferric iron as an electron acceptor may be occurring in the area of monitor well MW-10.

3. Redox is a measure of chemical energy in groundwater. Redox values in the vicinity of the
background monitor wells MW-5, MW-7 and MW-8 were 169.9 millivolts (mV), 8§2.5 mV
and 109.3 mV, respectively. Redox values in the vicinity of monitor wells MW-10, MW-
11A and MW-12 were ~86.7 mV, -50.4 mV and -75.3 mV, respectively. The negative
redox values in monitor wells MW-10, MW-11A and MW-12 indicate that electron
acceptors other than dissolved oxygen are being utilized.

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 DO,
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nitrate, and ferric iron has occurred. The concentrations of methane are elevated in monitor
wells MW-10 and MW-11A relative to the methane concentration in monitor well MW-12,
suggesting that utilization of carbon dioxide may be occurring locally in the areas of
monitor wells MW-10 and MW-11A.
Dissolved oxygen concentrations measured for monitor wells MW-10, MW-11A, and MW-12
during the December 1998 sampling event are comparable to those measured in the background
area monitor wells. The occurrence may be due to the fact that December 1998 DO measurements
were made on groundwater samples collected with bailers rather than with a submersible pump and
flow-through cell system. Previous sampling at the site (see September 1998 Groundwater
Sampling Report for BJ Services Hobbs, New Mexico Facility) using a submersible pump and
flow-through cell system has indicated depressed DO content in monitor wells MW-10, MW-11A,
and MW-12 relative to background wells, supporting the occurrence of intrinsic bioremediation in
the area of the former field waste tank. It is recommended that a submersible pump and flow-

through cell system be utilized during future groundwater sampling events at the facility.

Sulfate concentrations in monitor wells MW-10, MW-11A, and MW-12 measured in December
1998 as shown in Table 5 are not substantially lower than those observed in monitor wells MW-5,
MW-7, and MW-8 in March 1998 (i.e., 190mg/L, 310 mg/L, and 250 mg/L, respectively). Sulfate
utilization during intrinsic bioremediation can therefore not be confirmed on the basis of present

data.

The alkalinity data generated during the December 1998 groundwater sampling event is
inconclusive with regard to the potential for natural attenuation of hydrocarbons at the facility,
because the results from monitor wells MW-10, MW-11A, and MW-12 as well as the
background area wells are all greater than 400 mg/L (see field data sheets in Appendix A).
Evaluation of laboratory-derived alkalinity data is recommended for the next groundwater

sampling event.

Therefore, based on present and past data, it appears that DO and nitrate are supplying electron

acceptors to facilitate natural attenuation. In addition, ferric iron and carbon dioxide are apparently
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I acting as electron acceptors in the vicinity of monitor wells MW-10 and/or MW-11A, as indicated

l by locally elevated ferrous iron and dissolved methane concentrations.

l It is recommended that monitoring for natural attenuation evaluation parameters continue in this
area.
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3.0 REMEDIATION SYSTEM

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

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

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

Benzene and total BTEX concentrations in monitor well MW-1 measured during the December
1998 groundwater sampling event continue to display declines relative to concentrations of these
parameters prior to installation of injection wells AI-20 through Al-24 in February 1998. Benzene
concentrations dropped from 7,600 pg/L in December 1997 to less than 1.0 pg/L in December
1998, and total BTEX concentrations have dropped from 30,600 pg/L to 128.5 pg/L during this
time period. Benzene concentrations have decreased from 240 pg/L to 13 pg/L in monitor well
MW-3 and from 230 pg/L to 38 pg/L in monitor well MW-4 during this interval of time.

Similarly, total BTEX concentrations have decreased from 1,930 ug/L to 683 pg/L in monitor
well MW-3 and from 4,250 pg/L to 1,268 pg/L in monitor well MW-4 between December 1997
and December 1998. These decreases are likely attributable to increased air flow being applied

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

A graph showing the calculated dissolved phase benzene mass in the western plume versus time
is presented in Figure 5 (the western plume is located in the area of monitor wells MW-1, MW-3,
MW-4, and MW-6). This graph shows that the plume mass was increasing up until December
1995, when the biosparging system was installed. This increase was probably due to benzene
loading of groundwater from vadose zone soils. The benzene mass then decreased steadily after
installation. The rate of plume mass decrease has accelerated since the system modifications
were implemented in February 1998. This indicates that the system modifications have been

effective in more aggressively removing benzene from groundwater.

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
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EPA Method Modified 8015A (Air) and for total volatile aromatic hydrocarbons (BTEX) using
EPA Method 5030/8020 (modified).

The analytical results demonstrated a significant reduction in hydrocarbon vapor concentrations and
emissions rates between November 1995 and July 1997. Total BTEX concentrations decreased
from 391 parts per million by volume (ppmv) in November 1995 to 17.3 ppmv in July 1997. The
corresponding BTEX emissions decreased from 0.77 1b/hour to 0.03 Ib/hour. TPH concentrations
decreased from 1,870 ppmv in November 1995 to 65 ppmv in July 1997. The corresponding TPH -
Volatile Organic Compound (VOC) emissions rates decreased from 3.21 Ib/hour to 0.08 Ib/hour.
These emission rates were well below the regulatory limit of 10 Ib/hour for VOCs. Therefore, use
of a field monitoring instrument utilizing a flame ionization detector (FID) to measure the VOC
concentration in the vapors commenced in September 1997. 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 1998 sampling event was

180 parts per million by volume (ppmv).

The TPH concentration of 180 ppmv measured during the December 1998 sampling event shows a
substantial drop from the 1500 ppmv TPH discharge rate observed during the March 24, 1998
groundwater sampling event. The December 1998 TPH discharge rate of 180 ppmv is comparable
to TPH concentrations measured during the time period from August 1996 through December
1997, prior to the system modifications performed in February and March 1998. The increased
TPH concentration observed in the March 1998 event relative to the time period from 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, but discharge rates have retumed to more typical levels

during the period from June 1998 through December 1998.

The VOC emissions rate calculated for the December 1998 groundwater sampling event was 0.30
pound per hour (Ib/hour). This emission rate is below the regulatory limit of 10 Ib/hour for VOCs.
The December 1998 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
WBCHOUOI\PROJECTS\Wp\BISER V\12832\043r.doc 10
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VOC emissions rate calculated for the March 1998 sampling event. Discharge rates have varied
between 0.24 lb/hour and 0.30 Ib/hour during the time period of June 1998 through December
1998.

This initial increase in mass transfer rates after system modification was indicative of increased
stripping of hydrocarbons within soil and groundwater from pathways that were not in contact with
injected air prior to system modification. The subsequent decrease in mass transfer, in concert with
plume mass calculations, as shown in Figure 5, indicates that the overall contaminant mass has

been reduced by the biosparging system.

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

These results are based on both laboratory and field analyses.
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4.0 CONCLUSIONS AND RECOMMENDATIONS

The following conclusions and recommendations are based on information obtained during the
December 1998 quarterly groundwater sampling event at the BJ Services Hobbs, New Mexico

facility.

4.1 Conclusions

. Groundwater flow was to the east at an average hydraulic gradient of 0.0066 ft/ft.
o No phase-separated hydrocarbons or hydrocarbon sheens were observed in any of the wells.
. Dissolved benzene and total BTEX concentrations in monitor wells MW-1, MW-3 and

MW-4, which are located near the central portion of the plume, have decreased during the
time period between September 1998 and December 1998. Benzene and total BTEX
concentrations in these wells have continued to decline since installation of deep injection
wells Al-20 through AI-24 in February 1998.

. Dissolved benzene concentrations have decreased in perimeter monitor wells MW-5, MW-
7, MW-8 and MW-9 during operation of the biosparging system.

° Benzene concentrations in monitor wells MW-1, MW-5, MW-6, MW-7, MW-§, MW-9,

and MW-11A are below the New Mexico Water Quality Control Commission standard of
0.01 mg/L.

. Hydrocarbon air emissions have decreased substantially since March 1998. The current
emissions rate of 0.30 Ib/hour TPH is below the regulatory limit of 10 Ib/hour for VOCs.

4.2 Recommendations

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

. Continue monitoring hydrocarbon emissions on a quarterly basis using a calibrated field
FID.
. Continue monitoring for natural attenuation parameters in monitor wells MW-8, MW-10,

MW-11A, and MW-12.
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Table 1
Site Chronology
BJ Services Company, U.S.A.
Hobbs, New Mexico

Date

Activity

February 7, 1991

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

August 6, 1991

OCD requested submittal of an investigation work plan.

September 5, 1991

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

November 15, 1991

The OCD approved Technical Work Plan submitted by RSA.

December 16, 1991

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

February 21, 1992

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

July 29 -
August 10, 1992

Brown and Caldwell conducted a soil and groundwater investigation
according to the approved Technical Work Plan. Investigation
included drilling and sampling 9 soil borings, sampling 6 hand-
augured soil borings, the installation and sampling of 5 monitoring
wells and the sampling of the fresh water 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.
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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 the 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 injection wells AI-20 through AI-24.

March 10, 1998

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

March 23-24, 1998

Brown and Caldwell conducted the March 1998 groundwater sampling
event.

March 24, 1998

Operation of previously existing injection wells resumed.

June 23, 1998

Brown and Caldwell conducted the June 1998 groundwater sampling
event,

September 30, 1998

Brown and Caldwell conducted the September 1998 groundwater
sampling event.

December 9-10, 1998

Brown and Caldwell conducted the December 1998 groundwater
sampling event.
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Table 2
l Curmulative Groundwater Elevation Data
Hobbs, New Mexico Facility
n BJ Services Company, U.S.A.
Free Product GW Elevation
TOC Elevation Date Depth to Thickness (ft MSL)
n Monitoring Well Measured GW (ft) (ft) Comments
MW-1
3,647.53 8/10/92 53.22 0.00 3,594.31 (1)
” 3,647.53 2/9/93 53.03 0.00 3,594.50
3,647.53 8/18/93 53.10 0.00 3,594.43
3,647.53 1/26/94 53.31 0.00 3,594.22
n 3,647.53 5/3/95 54.64 0.20 3,593.05 @)
3,647.53 7/31/95 54.14 0.00 3,593.39
n 3,647.53 11/14/95 53.69 0.00 3,593.84
3,647.53 2/23/96 54.32 0.00 3,593.21
3,647.53 5/31/96 54.14 0.00 3,593.39
” 3,647.53 8/23/96 56.17 0.00 3,591.36
3,647.53 12/2/96 55.27 0.00 3,592.26
3,647.53 3/12/97 55.70 0.27 3,592.05 3)
” 3,647.53 6/12/97 55.08 0.02 3,592.47
3,647.53 9/12/97 55.64 0.51 3,592.31
n 3,647.53 12/10/97 55.46 0.00 3,592.07 PSH Sheen
3,647.53 3/24/98 55.81 0.00 3,591.72 PSH Sheen
3,647.53 6/23/98 56.38 0.06 3,591.20
3,647.53 9/30/98  56.82 0.00 3,590.71  PSH Sheen
3,647.53 12/9/98 57.05 0.00 3,590.48
MW-2
W 3,647.59 8/10/92 52.82 0.00 3,594.77 (1)
3,644.84 2/9/93 49.60 0.00 3,695.24
3,644.84 8/18/93 49.71 0.00 3,595.13
W 3,644.84 1/26/94 49.97 0.00 3,594.87
5/3/95 (4)
I Table printed: 718-Jan-99 Page 1 of 10



Table 2
m Cumulative Groundwater Elevation Data
Hobbs, New Mexico Facility
m BJ Services Company, U.S.A.
Free Product GW Elevation
TOC Efevation Date Depth to Thickness (ft MSL)
m Monitoring Well Measured GW (ft) (f1) Comments
MW-3
3,647.68 8/10/92 52.99 0.00 3,594.69 (1)
3,647.68 2/9/93 52.72 0.00 3,594.96
‘ 3,647.68 8/18/93 52.82 0.00 3,504.86
3,647.68 1/26/94 53.05 0.00 3,594.63
” 3,647.68 5/3/95 54.31 0.00 3,593.37
3,645.00 7/31/95 51.24 0.00 3,593.76
” 3,645.00 11/14/95 51.10 0.00 3,593.90
3,645.00 2/23/96 51.68 0.00 3,593.32
3,645.00 5/31/96 51.45 0.00 3,593.55
” 3,645.00 8/23/96 51.55 0.00 3,593.45
3,645.00 12/2/96 52.23 0.00 3,592.77
3,645.00 3/12/97 52.67 0.00 3,592.33 (3)
m 3,645.00 6/12/97 52.68 0.00 3,592.32
3,645.00 9/11/97 52.71 0.00 3,592.29
” 3,645.00 12/10/97 52.89 0.00 3,592.11
3,645.00 3/23/98 53.22 0.00 3,591.78
3,645.00 6/23/98 53.66 0.00 3,591.34
n 3,645.00 9/30/98 54.06 0.00 3,590.94
3,645.00 12/9/98 54.36 0.00 3,590.64
l Table printed: 18-Jan-99 Page 2 of 10
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Table 2

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

Free Product GW Elevation
TOC Elevation Date Depth to Thickness (ft MSL)
l Monitoring Well Measured GW (ft) (f) Comments
MW-4
3,645.28 8/10/92 50.55 0.00 3,594.73 (1)
n 3,645.28 2/9/93 50.26 0.00 3,595.02
3,645.28 8/18/93 50.38 0.00 3,594.90
3,645.28 1/26/94 50.90 0.30 3,594.63
l} 3,645.28 5/3/95 51.51 0.45 3,594.14
3,645.28 7/31/95 51.74 0.26 3,593.75
n 3,645.28 11/14/95 51.03 0.00 3,594.25
3,645.28 2/23/96 51.65 0.01 3,593.64
3,645.28 5/31/96 51.48 0.00 3,593.80
” 3,645.28 8/23/96 53.49 0.00 3,591.79
3,645.28 12/2/96 52.32 0.00 3,592.96
3,645.28 3/12/97 52.74 0.05 3,592.58 (3)
” 3,645.28 6/12/97 53.08 0.44 3,592.56
3,645.28 9/12/97 52.60 0.15 3,592.80
Il 3,645.28 12/10/97 52.89 0.00 3,592.39 PSH Sheen
3,645.28 3/24/98 53.20 0.25 3,592.29
3,645.28 6/23/98 53.82 0.22 3,591.64
m 3,645.28 9/30/98 53.96 0.00 3,591.32 200 ml PSH
3,645.28 12/9/98 54.27 0.00 3,591.01
I Table printed: 18-Jan-99 Page 3 of 10



Table 2

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

Free Product GW Elevation
TOC Elevation Date Depth to Thickness (ft MSL)

Monitoring Well Measured GW (ft) (ft) Comments
MW-5

3,647.72 8/10/92 52.38 0.00 3,595.34 (1)

3,647.72 2/9/93 52.06 0.00 3,595.66

3,647.72 8/18/93 52.16 0.00 3,595.56

3,647.72 1/26/94 52.50 0.00 3,595.22

3,647.72 5/3/95 53.57 0.00 3,594.15

3,647.72 7/31/95 53.27 0.00 3,594.45

3,647.72 11/14/95 52.83 0.00 3,594.89

3,647.72 2/23/96 53.57 0.00 3,594.15

3,647.72 5/31/96 53.16 0.00 3,594.56

3,647.72 8/23/96 53.41 0.00 3,594.31

3,647.72 12/2/96 53.98 0.00 3,593.74

3,647.72 3/12/97 54.44 0.00 3,593.28 (3)

3,647.72 6/12/97 54.48 0.00 3,593.24

3,647.72 9/12/97 54.29 0.00 3,593.43

3,647.72 12/10/97 54.66 0.00 3,593.06

3,647.72 3/23/98 55.05 0.00 3,592.67

3,647.72 6/23/98 55.44 0.00 3,592.28

3,647.72 9/30/98 55.65 0.00 3,592.07

3,647.72 12/9/98 56.00 0.00 3,591.72
Table printed: 18-Jan-99 Page 4 of 10



Table 2

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

Free Product GW Elevation

TOC Elevation Date Depth to Thickness (ft MSL)

Monitoring Well Measured GW (ft) () Comments
MW-6

3,644.74 2/9/93 50.58 0.00 3,594.16 (1)

3,644.74 8/18/93 50.78 0.00 3,593.96

3,644.74 1/26/94 51.00 0.00 3,593.74

3,644.74 5/3/95 52.63 0.00 3,592.11

3,644.74 7/31/95 51.90 0.00 3,592.84

3,644.74 11/14/95 51.19 0.00 3,593.55

3,644.74 2/23/96 52.10 0.00 3,592.64

3,644.74 5/31/96 51.76 0.00 3,592.98

3,644.74 8/23/96 51.63 0.00 3,593.11

” 3,644.74 12/2/96 52.85 0.00 3,591.89
3,644.74 3/12/97 53.55 0.00 3,591.19 (3)

3,644.74 6/12/97 52.08 0.00 3,592.66

Il 3,644.74 9/11/97 53.72 0.00 3,591.02

3,644.74 12/10/97 53.27 0.00 3,591.47

” 3,644.74 3/23/98 53.56 0.00 3,591.18

3,644.74 6/23/98 52.88 0.00 3,591.86

3,644.74 9/30/98 54.89 0.00 3,589.85

” 3,644.74 12/9/98 54.57 0.00 3,590.17

n Table printed: 18-Jan-99 Page 5 of 10



Table 2

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

Free Product GW Elevation
TOC Elevation Date Depth to Thickness (ft MSL)
” Monitoring Well Measured GW (ft) (ft) Qomments
MW-7
3,644.55 2/9/93 50.53 0.00 3,594.02 (1)
n 3,644.55 8/18/93 50.74 0.00 3,593.81
3,644.55 1/26/94 51.01 0.00 3,593.54
3,644.55 5/3/95 52.25 0.00 3,592.30
W 3,644.55 7/31/95 51.92 0.00 3,592.63
3,644.55 11/14/95 51.48 0.00 3,593.07
n 3,644.55 2/23/96  52.15 0.00 3,592.40
3,644.55 5/31/96 51.78 0.00 3,5692.77
3,644.55 8/23/96 52.02 0.00 3,592.53
I 3,644.55 12/2/96 52.52 0.00 3,592.03
3,644.55 3/12/97 52.99 0.00 3,591.56 3)
3,644.55 6/12/97 53.08 0.00 3,591.47
m 3,644.55 9/11/97 53.00 0.00 3,591.55
3,644.55 12/10/97 53.28 0.00 3,591.27
l 3,644.55 3/23/98 53.59 0.00 3,590.96
3,644.55 6/23/98 54.20 0.00 3,590.35
3,644.55 9/30/98 54.54 0.00 3,590.01
l 3,644.55 12/9/98 54.74 0.00 3,589.81
I Table printed: 18-Jan-99 Page 6 of 10



Table 2

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

Free Product GW Elevation
TOC Elevation Date Depth to Thickness (ft MSL)
Monitoring Well Measured GW (f) (ft) Comments
MW-8
3,644.87 2/9/93 50.48 0.00 3,594.39 (1)
W 3,644.87 8/18/93 50.67 0.00 3,594.20
3,644.87 1/26/94 50.96 0.00 3,593.91
3,644.87 5/3/95 52.15 0.00 3,592.72
n 3,644.87 7/31/95 51.77 0.00 3,593.10
3,644.87 11/14/95 51.37 0.00 3,593.50
n 3,644.87 2/23/96 5217 0.00 3,592.70
3,644.87 5/31/96 51.55 0.00 3,583.32
3,644.87 8/23/96 51.92 0.00 3,592.95
” 3,644.87 12/2/96 52.43 0.00 3,592.44
3,644.87 3/12/97 52.93 0.00 3,591.94 (3)
3,644.87 6/12/97 53.96 0.00 3,590.91
l 3,644.87 9/11/97 52.73 0.00 3,592.14
3,644.87 12/10/97 53.15 0.00 3,591.72
l 3,644.87 3/23/98 53.51 0.00 3,591.36
3,644.87 6/23/98 54.01 0.00 3,590.86
3,644.87 9/30/98 54.35 0.00 3,590.52
n 3,644.87 12/9/98 54.60 0.00 3,590.27
l Table printed: 18-Jan-99 Page 7 of 10



Table 2

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

Free Product GW Elevation
TOC Elevation Date Depth to Thickness (ft MSL)
l Monitoring Well Measured GW (f) (ft) Comments
MW-9
3,644.78 4/22/93 49.73 0.00 3,595.05 (1)
I 3,644.78 7/15/93 49.65 0.00 3,595.13
3,644.78 8/18/93 49.85 0.00 3,594.93
l 3,644.78 1/26/94 50.02 0.00 3,594.76
3,644.78 5/3/95 51.35 0.00 3,583.43
_ 3,644.78 7/31/95 50.97 0.00 3,593.81
| 3,644.78 11/14/95 50.43 0.00 3,594.35
3,644.78 2/23/96 51.12 0.00 3,593.66
3,644.78 5/31/96 50.89 0.00 3,593.89
” 3,644.78 8/23/96 50.98 0.00 3,593.80
3,644.78 12/2/96 51.58 0.00 3,583.20
3,644.78 3/12/97 52.21 0.05 3,592.61 (3)
l 3,644.78 6/12/97 52.10 0.00 3,592.68 PSH Sheen
3,644.78 9/12/97 51.95 0.00 3,592.83 PSH Sheen
I 3,644.78 12/10/97 52.37 0.00 3,592.41 Slight Sheen
3,644.78 3/23/98 52.68 0.00 3,592.10 Slight Sheen
3,644.78 6/23/98 53.08 0.00 3,591.70 PSH Sheen
I 3,644.78 9/30/98 53.39 0.01 3,591.40 PSH Sheen
3,644.78 12/9/98 53.68 0.00 3,591.10
l Table printed: 18-Jan-99 Page 8 of 10



‘ Table 2
l Cumulative Groundwater Elevation Data
Hobbs, New Mexico Facility
n BJ Services Company, U.S.A.
Free Product GW Elevation
TOC Elevation Date Depth to Thickness (ft MSL)
l Monitoring Well Measured GW (ft) () Comments
MW-10
\ 3,644.47 8/18/93 51.54 0.00 3,592.93 (1)
I 3,644.47 1/26/94 51.90 0.00 3,592.57
3,644.47 5/3/95 52.97 0.00 3,591.50
3,644.47 7/31/95 52.87 0.00 3,591.60
l 3,644.47 11/14/95 52.51 0.00 3,591.96
3,644.47 2/23/96 53.05 0.00 3,591.42
l 3,644 .47 5/31/96 52.79 0.00 3,591.68
3,644.47 8/23/96 53.03 0.00 3,591.44
3,644.47 12/2/96 53.41 0.00 3,591.06
I 3,644.47 3/12/97 54.21 0.00 3,590.26 (3)
3,644.47 6/12/97 53.99 0.00 3,590.48
3,644.47 9/12/97 53.94 0.00 3,590.53
” 3,644.47 12/10/97 54.12 0.00 3,590.35
3,644.47 3/23/98 54.51 0.00 3,589.96
l 3,644.47 6/23/98 55.12 0.00 3,589.35
3,644.47 9/30/98 55.61 0.00 3,588.86
3,644.47 12/9/98 55.80 0.00 3,588.67
I MW-11
3,643.78 8/18/93 51.92 0.00 3,591.86 (1)
3,643.78 1/26/94 52.32 0.00 3,591.46
l 3,643.78 5/3/95 53.38 0.00 3,590.40
3,643.78 7/31/95 53.35 0.00 3,590.43
3,643.78 11/14/95 52.96 0.00 3,590.82
l 3,643.78 2/23/96 53.50 0.00 3,590.28
3,643.78 5/31/96 53.25 0.00 3,590.53
l 3,643.78 8/23/96 53.49 0.00 3,590.29
3,643.78 12/2/96 53.79 0.00 3,589.99
3,643.78 3/12/97 53.81 0.00 3,589.97 3
l 3,643.78 6/12/97 53.96 0.00 3,589.82
3,643.78 9/12/97 52.93 0.00 3,590.85
I 12/10/97 (5)
I Table printed: 718-Jan-99 Page 9 of 10



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

Free Product GW Elevation

TOC Elevation Date Depth to Thickness (ft MSL)
Monitoring Well Measured GW (f) (ft) Comments
MW-11A
3,644.24 3/23/98 54.79 0.00 3,589.45 (6)
3,644.24 6/23/98 55.43 0.00 3,588.81
3,644.24 9/30/98 55.96 0.00 3,588.28
3,644.24 12/9/98 56.13 0.00 3,588.11
MW-12
3,644.29 3/23/98 54.72 0.00 3,589.57 (6)
3,644.29 6/23/98 55.48 0.00 3,588.81
3,644.29 9/30/98 56.02 0.00 3,588.27
3,644.29 12/9/98 56.17 0.00 3,588.12

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

(2) Top of casing elevations and groundwater elevations relative to MSL after March 1997.

(3) MW-2 could not be located and is assumed detroyed after January, 1994.
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Table 3

' Field Screening Results for Groundwater Samples
Hobbs, New Mexico Facility
BJ Services Company, U.S.A.
I Dissolved Ferrous
Monitor Date Well pH Temperature | Conductivity Redox Oxygen Iron Alkalinity
l Welt Measured Volume oC (umhos) (mV) (mg/L) (mg/L) (mg/L)
MW-1 12/10/98 0 7.21 18.21 1784.0 -87.1 1.42 NM NM
1 7.15 18.90 1760.0 -81.4 1.13 NM NM
2 7.11 19.11 1543.0 -75.5 0.87 NM NM
l 3 7.07 20.05 1275.0 -48.3 0.61 1 > 400
MW-3 12/10/98 0 7.51 18.91 1281.0 -112.0 7.11 NM NM
1 7.46 19.02 1274.0 -91.7 6.92 NM NM
l 2 7.32 19.91 1211.0 -89.1 6.40 NM NM
3 7.30 20.17 1155.0 -87.3 5.75 0 220
Mw-4 12/10/98 0 6.88 18.75 1174.0 -71.0 1.14 NM NM
1 691 19.11 1282.0 -65.5 0.98 NM NM
l 2 6.94 19.69 1311.0 -63.1 0.91 NM NM
3 6.91 20.11 1340.0 -61.5 0.85 0 380
MW.5 12/10/98 0 7.78 16.75 1045 194.1 11.89 NM NM
1 7.45 17.56 1091 181.8 8.03 NM NM
2 7.40 17.84 1099 175.0 7.93 NM NM
3 7.36 17.96 1099 169.9 7.84 2 > 400
MW-6 12/10/98 0 7.61 18.22 1783.0 -31.7 MF NM NM
I 1 7.69 19.97 1693.0 -39.8 MF NM NM
2 7.72 20.04 1611.0 -47.3 MF NM NM
3 7.80 20.11 1557.0 -59.5 1 2 > 400
MW-7 12/10/98 0 7.98 12.59 NM 71.9 9.60 NM NM
n 1 7.58 18.14 1187 79.0 8.87 NM NM
2 7.35 17.65 1308 82.0 7.53 NM NM
3 7.38 18.61 1271 825 7.28 0 > 400
l MW-8 12/10/98 0 7.62 17.37 1410 118.5 8.91 NM NM
1 7.24 17.87 1456 113.4 5.69 NM NM
2 7.19 17.76 1462 110.1 4.68 NM NM
3 7.17 17.92 1472 109.3 5.52 0 > 400
l MW-9 12/10/98 0 7.51 16.01 1411.0 91.1 7.21 NM NM
1 7.40 16.54 1389.1 89.1 6.50 NM NM
2 7.32 17.21 1374.0 83.4 6.11 NM NM
3 7.27 17.30 1352.0 75.5 5.72 2 > 400
| MW-10 12/10/98 0 7.57 15.92 2364 -76.8 7.56 NM NM
| 732 17.68 2452 -62.2 5.21 NM NM
2 7.33 17.70 2499 -74.3 5.61 NM NM
l 3 737 17.73 2466 86.7 593 5.0 > 400
MW-11A 12/10/98 0 7.81 14.72 2071.0 47.7 MF NM NM
1 7.52 17.0 2206 -9.7 9.33 NM NM
2 7.15 17.6 2308 -39.7 6.79 NM NM
l 3 7.08 17.78 2368 -50.4 4.54 0 > 400
MW-12 12/10/98 0 8.46 15.98 1483 -129.0 12.12 NM NM
1 8.21 17.71 1470 -111.0 11.4 NM NM
2 795 18.40 1443 -98.1 9.1 NM NM
l 3 7.60 19.11 1391 -75.3 8.7 1 > 400
MW-2 could not be located and is assumed destroyed after January, 1994.
l MW-11 could not be located and is assumed destroyed afier September, 1997.
NM=Not Measured
I MF=Invalid Data (Instrument Malfunction)
PAWP\BISERV\12832\044ta.xls
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Table 4

Cummulative Analytical Resuits for Groundwater Samples

BJ Services Company, U.S.A.

Hobbs, New Mexico Facility

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-1

8/10/92 Regular 5550 12090 2160 7370 NA NA
2/9/93 Regular 2100 6500 1300 7400 NA NA
8/19/93 Regular 3200 7300 1200 3700 NA NA
1/27/94 Regular 1930 4580 672 2390 NA NA
5/3/95 Regular NSP NSP NSP NSP NA NSP
8/1/95 Regular 390 1300 230 800 NA 5.7
11/15/95 Regular 880 1800 300 970 NA 6.8
2/23/96 Regular 1500 3700 620 2200 NA 21
5/31/96 Regular 1100 1700 380 990 NA 7.5
8/23/96 Regular 1800 3300 570 2100 NA 17
12/2/96 Regular 5600 9600 2100 9600 100 64
3/12/197 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
12/10/97 Regular 7600 12000 2800 8200 11 71
3/24/98 Regular 4800 7200 1200 2400 4.2 38
6/23/98 Regular 53 680 580 1400 1.4 9.2
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
MWwW-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 12 3 13 NA NA
1/27/94 Regular <1 1.2 2 25 NA NA
MW-3
8/10/92 Regular 304.9 2099 6760 1586 NA NA
2/9/93 Regular 130 <10 <10 190 NA NA
8/19/93 Regular 560 3100 630 1900 NA NA
1/27/94 Regular 1070 5380 510 3120 NA NA
5/4/95 Regular 770 3300 470 1800 NA NA
8/1/95 Regular 490 2900 890 1600 NA 14
11/15/95 Regular 250 1000 180 440 NA 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 580 1500 NA 12
12/2/96 Regutar 220 1800 670 1000 0.89 7.4
3/112/197 Regular 370 2000 960 1400 1.8 11
6/12/97 Regular 860 4800 1700 2600 1.9 20
9/11/97 Regular 770 3000 1600 1900 1.6 16
12/10/97 Regular 240 740 500 450 0.59 53
3/24/98 Regular 140 630 360 310 0.56 39
6/23/98 Regular 100 720 350 490 0.40 4.9
09/30/98 Regular 42 470 450 530 1.0 3.8
12/10/98 Regular 13 220 160 290 1.3 0.43
p:\wplbjservi12832\044ta.xls Page 10of5




I Table 4
Cummulative Analytical Results for Groundwater Samples
Hobbs, New Mexico Facility
' BJ Services Company, U.S.A.
Monitor Sample Sample Benzene Toluene Ethylbenzene l Xylenes TPH-D ] TPH-G
l Well Date Type micrograms per liter, ug/l milligrams per liter, mg/L
MW-4
8/10/92 Regular 2594 10360 2160 6740 NA NA
2/9/93 Regular 5200 15000 2200 10000 NA NA
l 8/19/93 Regular 3000 12000 < 2000 7000 NA NA
1/27/94 Regular NSP NSP NSP NSP NA NSP
5/3/95 Regular NSP NSP NSP NSP NA NSP
l 8/1/95 Regular 5700 17000 3500 13000 NA 120
11/15/95 Regular 490 1600 310 1100 NA 52
2/23/96 Regular 360 2800 560 2500 NA 18
l 5/31/96 Regular 84 830 280 1100 NA 6.2
8/23/96 Regular 110 1400 430 1800 NA 9.8
12/2/96 Regular 190 2000 1800 7200 56 43
3/12/97 Regular 220 1500 1500 4400 27 27
I 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 37 16
l 3/24/98 Regular 150 510 270 620 1.2 5.6
6/23/98 Regular 160 890 590 1600 0.69 10
09/30/98 Regular 80 180 370 840 2.0 3.9
12/10/98 Regular 28 70 210 960 9.3 43
I 12/10/98 Duplicate 26 62 180 830 39 4.3
MW-5
8/10/92 Regular <4 <4 <4 <4 NA NA
I 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 11.3 NA NA
l 5/3/95 Regular 37 53 0.92 4.6 NA NA
8/1/95 Regular <03 <03 <03 <06 NA NA
11/15/95 Regular <03 1.2 <03 1.5 NA NA
2/23/96 Reguiar <03 <03 <03 <06 NA NA
l 5/31/96 Regular 31 86 10 20 NA NA
8/23/96 Regular <03 <03 <03 <0.6 NA <01
12/2/96 Regular <1 <1 <1 <1 <01 <01
I 3/12/97 Regular <1 <1 <1 <1 <01 <01
6/12/97 Regular <1 <1 <1 <1 <01 <0.1
9/12/97 Regular <1 <1 <1 <1 <0.1 < 0.1
12/10/97 Regular <5 <5 <5 <5 <0.2 <01
l 3/23/98 Regular <1 <1 <1 <1 <0.2 <01
6/23/98 Regular <1 <1 <1 <1 <02 <01
09/30/98 Regular <10 <1.0 <1.0 <1.0 <0.20 <0.1
' 12/10/98 Regular <1.0 <10 <10 <10 <0.20 <0.1
MW-6
8/10/92 Regular NS NS NS NS NA NS
I 2/9/93 Regular 7000 19000 3100 7200 NA NA
8/19/93 Regular 8100 19000 3500 6400 NA NA
1/27/94 Regular 7960 20200 3830 6150 NA NA
l p\wpibjservil 2832\044ta.xls Page 2 of §




Table 4

Cummulative 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/i milligrams per liter, mg/L
5/4/95 Regular 11000 17000 2900 6000 NA NA
8/1/95 Regular 8300 12000 2500 5100 NA 60
11/15/95 Regular 8900 17000 2900 5500 NA 57
2/23/96 Regular 8100 10000 2300 4000 NA 58
5/31/96 Regular 83 150 15 51 NA 0.57
5/31/96 Duplicate 87 160 13 47 NA 0.52
8/23/96 Regular 31 28 94 79 NA 0.46
12/2/96 Regular <1 <1 <1 17 5.6 <01
3112197 Regular 12 <5 6.8 18 12 <05
6/12/97 Regular 1900 1400 410 310 7.8 7.4
9/11/97 Regular 11 1.3 34 <1 1 <01
12/10/97 Regular 3 4.2 1.2 3.9 1.7 0.14
3/23/98 Regular 3.6 <1 4 <1 <0.2 <0.1
6/23/98 Regular 170 41 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 5.8 2.0 <0.1
MW-7
8/10/92 Regular NS NS NS NS NA NS
2/9/93 Regular <2 <2 <2 <6 NA NA
8/19/93 Regular <2 3 <2 <2 NA NA
1/27/94 Regular 11 <1 <1 <1 NA NA
5/3/195 Regular 52 3.4 0.67 2.8 NA NA
8/1/95 Regular 22 22 0.85 2.8 NA <0.1
11/15/95 Regular 8.4 0.77 <03 0.93 NA <0.1
2/23/96 Regular <03 <03 <03 <06 NA <01
2/23/96 Duplicate <03 <03 <03 <06 NA <01
5/31/96 Regular 29 83 10 21 NA 0.25
8/23/96 Regular <03 <03 <03 <06 NA <01
12/2/96 Regular <1 <1 <1 <1 <01 <0.1
3/12/97 Regular <1 <1 <1 <1 <01 <01
6/12/97 Regular <1 <1 <1 <1 <0.1 <01
9/11/97 Regular <1 <1 <1 <1 <01 <0.1
12/10/97 Regular <1 <1 <1 <1 <02 < 0.1
3/23/98 Regular <1 <1 <1 <1 <02 <01
6/23/98 Regular <1 <1 <1 <1 <02 <01
09/30/98 Regular <1.0 <1.0 <1.0 <1.0 <020 <01
12/10/98 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <01
MW-8
8/10/92 Regular NS NS NS NS NA NS
2/9/93 Regular <2 <2 <2 <6 NA NA
8/19/93 Regular <2 <2 <2 <2 NA NA
1/27/94 Regular <1 <1 <1 <1 NA NA
5/3/95 Regular 3 4.9 0.75 3.7 NA NA
8/1/95 Regular 31 1.2 0.47 1.6 NA < 0.001
8/1/95 Duplicate 36 1.5 0.51 1.5 NA <01
11/15/95 Regular <03 0.52 <03 <06 NA <01
pAwpibjservi12832\044ta xls Page 3 of 5
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I Table 4
Cummulative Analytical Results for Groundwater Samples
Hobbs, New Mexico Facility
n BJ Services Company, U.S.A.
Monitor Sample Sample Benzene ] Toluene Ethylbenzene l Xylenes TPH-D ] TPH-G
l Well Date Type micrograms per liter, ug/i milligrams per liter, ma/L
2/23/96 Regular <03 <03 <03 <0.6 NA <01
5/31/96 Regular <03 <03 <03 <06 NA <01
8/23/96 Regutar <03 <03 <03 <06 NA <01
I 12/2/96 Regular <1 <1 <1 <1 <01 <0.1
3/12/97 Regular <1 <1 <1 1.8 <01 <0.1
6/12/97 Regular <1 <1 <1 <1 <01 <01
n 9/11/97 Regutar <1 <1 <1 <1 0.1 <01
12/10/97 Reguiar <1 <1 <1 <1 0.3 <0.1
3/23/98 Regular <1 <1 <1 <1 <0.2 <0.1
l 6/23/98 Regular <1 <1 <1 <1 <0.2 <0.1
09/30/98 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <01
12/10/98 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <01
MW-9
” 4/22/93 Regular 570 380 <50 870 NA NA
7/15/93 Regular 121 7.3 3 458 NA NA
8/19/93 Regular 390 290 40 250 NA NA
m 1/27/94 Regular 327 357 51.1 293 NA NA
5/3/195 Regular 380 110 19 120 NA NA
8/1/95 Regular 660 410 91 310 NA 6.2
11/15/95 Regular 240 24 11 140 NA 1.5
” 11/15/95 Duplicate 170 18 10 120 NA 1.9
2/23/96 Regular 170 18 23 160 NA 43
5/31/96 Regular 120 16 3 200 NA NA
I 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
W 12/2/96 | Duplicate 86 13 2.4 270 3.7 2.9
3/12/97 Regular 30 48 420 880 8.2 19
6/12/97 Regular 4.7 21 11 97 2.6 2.2
6/12/97 Duplicate <5 <5 6.6 69 5.2 1.9
m 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
m 6/23/98 Regular 2.4 22 10 36 <0.2 0.25
09/30/98 Regular 1.1 55 21 59 0.27 0.27
12/10/98 Regular <1.0 1.9 17 79 5.1 0.25
MW-10
l 8/19/93 Regular 190 460 < 200 240 NA NA
1/27/94 Regular 134 4 55 33.6 NA NA
5/4/95 Regular 980 15 11 84 NA NA
l 8/1/95 Regular 1300 32 32 100 NA 3.6
11/15/95 Regular 1000 24 15 36 NA 1.7
2/23/96 Regular 810 23 27 44 NA 24
5/31/96 Regutar 700 24 34 28 NA 2
{ 8/23/96 Regular 290 3.4 6.4 13 NA 1.4
12/2/96 Regular 280 1.3 17 8 0.94 0.97
' p:\wp\bjservi12832\044ta.xls Page 4 of 5




I Table 4
Cummulative Analytical Results for Groundwater Samples
Hobbs, New Mexico Facility
l BJ Services Company, U.S.A.
Monitor Sample Sample Benzene Toluene Ethylbenzene Xylenes TPH-D I TPH-G
l Well Date Type micrograms per liter, ug/| milligrams per liter, mg/L
3/12/97 Regular 110 <5 17 <5 0.61 0.57
6/12/97 Regular 150 12 30 <5 0.68 <05
9/12/97 Regular 87 23 26 27 0.76 0.33
l 9/12/97 Duplicate 87 2.4 26 2.8 0.79 0.33
12/10/97 Regular 41 9.8 12 7.7 1.1 0.28
12/10/97 Duplicate 36 8.5 10 6.7 1.2 0.24
‘ 3/23/98 Regular 36 <5 59 <5 1.6 <05
3/23/98 Duplicate 36 <t 53 1.3 1.7 0.18
6/23/98 Regular 37 <5 <5 <5 2.1 <05
I 09/30/98 Regutlar 84 32 30 2.2 1.4 0.36
12/10/98 Regular 29 1.0 7.0 1.0 0.86 0.18
Mw-11
8/19/93 Regular <2 <2 <2 <2 NA NA
l 1/27/94 Regular <1 <1 <1 <1 NA NA
5/4/95 Regular <03 <03 <03 <06 NA NA
8/1/95 Regutar 44 29 5.5 13 NA 02
l 11/15/95 Regular 190 2.8 6.2 11 NA 0.4
2/23/96 Regular 49 1.2 0.51 4 NA 0.25
5/31/96 Regular 300 83 12 28 NA 0.8
8/23/96 Regular 100 1.2 0.3 4.7 NA 0.26
” 12/2/96 Regular 970 <5 6 8.1 2 1.3
3112197 Regular 130 <5 13 5.8 0.42 <05
3/12/97 Duplicate 100 <5 10 5.1 0.43 <05
l 6/12/97 Regular 150 23 19 <5 11 0.55
9/12/97 Regutar 220 15 27 13 1 0.46
MW-11A
I 3/24/98 Regular 24 5 <5 <5 0.28 0.14
6/23/98 Regular 9.9 <5 <5 <5 <0.2 <0.5
09/30/98 Regular 9.3 37 2.2 7.0 <0.20 0.1
) 12/10/98 Regular 1.7 <1.0 <1.0 <1.0 <0.20 <0.1
MW-12
3/24/98 Regular 100 11 6 8 0.29 0.41
6/23/98 Regular 88 <5 <5 <5 <02 <05
6/23/98 Duplicate 89 <5 <5 <5 0.31 <0.5
09/30/98 Regular 260 3.0 1.2 7.9 <0.20 0.62
12/10/98 Regular 160 <1.0 <1.0 1.2 0.21 0.36

MW-2 destroyed after January, 1994
NA=Not Analyzed

MW-11 destroyed after September, 1997

NS=Not Sampled

NSP=Not Sampled due to Phase Separated Hydrocarbons

p:\wplbjservi12832\044ta xIs
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Table 5
Laboratory Analytical Results for Natural Attenuation Evaluation
Parameters
BJ Services Company, U.S.A.
Hobbs, New Mexico
Dissolved Methane
Date | Nitrate (mg/L) | Sulfate (mg/L) (ppm)
MW-10 6/23/98 <0.1 325 0.55
9/30/98 <0.1 204 0.81
12/10/98 <0.1 180 0.091
MW-11A| 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-12 6/23/98 <0.1 240 <0.0012
9/30/98 <0.1 168 <0.0012
12/10/98 <0.1 202 <0.0012
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APPENDIX A

Groundwater Sampling Forms
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BROWN ano CALDWELL

WELL ID:

ﬁ/l \!.) - \

Groundwater Sampling Field Data Sheet

Project Number:

R M

Task Number: & 2 '

Date: [ ~1v 5§

Casing Diameter

2

inches

Totai Depth of Wall from TOC

oty
GLT’T} feet

Purge Equipment
-Submersible-pump
ﬂ )‘S ' @ Cr; ICr

Equipment Calibration - Time

Static Water from TOC Sampie Equipment pH = at c
- )
TS FA%0 - (2 cnler
Product Levei from TOC v Gonguctivity
Jo— Conductance
foet Standarag: umhos/cm at 25° C
Length of Water Column Analytical Equipment (pH, DO, Redox, filtration. etc.}
T2 :
feet YSI 600. Hach Kits for DO, Ferrous Measured Value: pmhos/cm at 25° C
Woell Volume
F oA
1f - gal Dissolyed Oxygen

Screened Intervai (from GS)

K - 5975 o

E ? DO Meter Calibrated to: mg/L

. i Well | Gallons | ! L | Dissolved | . -
Time | Volume | Removed ! pH i Temp :Conducttwty’ Redox | Oxygen Visual Description
. : e
| ! | | | |
R T B R - o - y
/] l | s !/’) o =¢0 | I claws
L |
4 | Py IS o3 YR - 7. I"7 P )
[/,_); I] | 15 {,fb g‘L{ [t ",_(¢u,;)\};
: ! ! ! | |
oo - | o ; R R ;
1SS h’”l'( w’f\ raal tgH‘é\J ‘-—’}Su) A [ ' k(_‘)m;{\}
! | \ ?
. ‘ - ¢ . ; ‘
g LI I e W IS ICIRT S DA T e R N Lovdh
N i I i ) . gl
Geochemical Parameters Comments;
Ferrous Iron: 6 ol 5 A“M.Lﬂb -J (D T g
Dissolved Oxygen: o
mg/L|
Nitrate: — }
mgL xfﬂ‘l NTﬂcL%)\ C@(\Zrc pLen 5 h e T
Alkalinity i
(7"1 WE  mg
PPE Wom: Sampler's Signature:
Nitrile Gloves
Disposition of Purge Water: / yay X
’ ~ ) 8 LT L /r)
C) rJ*M -« Gerw g7 0 h




BROWN ann CALDWELL WELLID: 715

Groundwater Sampling Field Data Sheet

. D N \ O .. 7/
Praject Number: } RSN Task Number: .~ ' Date: | /-2 4%
Casing Oiameter Purge Equipment Equipment Calibration - Time
'
2 inches —Subme:scb#e—puma
Total Depth of Well from TOC D« [ Ra/ler pH = at °c
- .
R 02 o A
Static Water from TOC Sampie Equipment pH = at °c
e/ 7
S50 e n
N e - San ~f
Product Level trom TOC fi)spese? Conguctty
Conductance
™ Standarg: umhos/em at 25°C
Length of Water Column Analytical Equipment (pH, DO, Redox, filtration. etc.) *
)
ARG feet YSI 600, Hach Kits for DO, Ferrous Measurea Value: umhos/cm at 25°C
Weil Volume
{ " - gal Dissolved Oxvaen
Screened Interval (from GS) DO Meter Calibrated 10: mo/L,
Y4 75— 59.% et *

~© Well | Gallons | | ‘ " | Dissolved . N
Time | Volume | Removed | pH i Temp ; Conductwnty| Redox ! Oxygen Visual Description
| | | |
O peet 1. . L ) e B - ' ]
Pl | 23t lsent | pasie | = (e |5 Lo
1 1 . ) ) ] ,
;o?}-ﬂ! {2 /"”* [C ok ‘}J.Aqu _51.7 (3»~‘7) ('LJVJ‘,
: ! I | |
oo . | b !
' . . - 1 [ o ! i .
[PIRAN fo&-s : RSV R 2 A Lo Y3 L3 '”};\7
o : ) T
: 3 ? ; ! .3 |
o .7' ) . - . - (‘_\ i — ‘:“/ i I " T
)J.-SJ]: ( %‘q) : FE )\) !')\u‘{‘ ¢ )ICIJ [' i ‘ ‘7/. 7“ ‘:(_;0 x\}
Geochemical Parameters Comments:
Ferrous lron: -y : Y .
v mar. fw‘Q“N)O («.-“(/% @ fv. Bu
Dissolved Oxygen: N
b mg/L
Nitrate: >§€ .
mg/L §ce C"HOC_{\Q#‘ Cﬂ//é(‘q‘ﬁod\ Sheet
Alkalinity .o
FEEY | mo/L
PPE Wom: Sampler's Signature:
Nitrile Gloves -
Disposition of Purge Water: ’/ ;
A L ,




Project Number:

BROWN ano CALDWELL

I
[N

WELL ID:

/‘4/7?/0 ~L [

Groundwater Sampling Field Data Sheet

Task Number: - f

¢
Date: /-] 2%

Casing Diameter Purge Equipment Equipment Calibration - Time
] de inches Submerstbtepump-
Total Depth of Well from TOC D<p. Raller pH = at c
Gios o S<
I Static Water from TOC Sampie Equipment pH = at c
AT ,
2] I~ L iem ra \r'\ e by 6 [.’.1“{‘14./
Uvr\aﬁ P A -
Product Level from TOC 4 conductivity
— Conductance
foet Standard: umhos/cm at 25°C
Length of Water Column Analyticai Equipment (pH, DO. Redox, filtration, etc.) *
Ny
V) T feet Y St 600, Hach Kits for DO, Ferrous Measurea Value: umhos/cm a1 25°C
Well Volume
j s gal Dissolyed Oxyoen
l Screened Intervai {from GS) * DO Meter Calibrated to: moL|
Y4.75- Dr?‘ 75 teer
l .5 Well | Gallons | ‘ o | Dissolved ;
H ! | - L L
Time | Volume | Removed | pH i Temp ;Conductwlty' Redox | Oxygen ! Visuai Description
1 T | ! 1‘
| . 0 — i/ < i a1 WU
i (253 ) [ || (/J ARV ) [ ;L( g | - fiH i las”
] 1 T
N A e 1ipes p 55 ‘
ﬁ fo 58 | G LGal TR | - AC-S D40 el jki
‘ T + ; :
P | 5 | |
N - ™ s V- AP I I W i - Y £ !
ﬂ fo 577 ! “‘"‘\ (- q G e -6 ( | v 61 ‘:n"’usu:/f“w'
| | 1
: 3 . e | j : < . i , ;
g b . ] / J.o i =L .5 P —
m /iu.) ’ ¢ (3 ’{/; ’{ , LS (Y . /}LI : } { U'r-) [ \,_/{‘_@__)‘..j\\‘*
Geochemical Parameters Comments:
Ferrous iron: ) ; / by )
: I] O ol smpla A gD o
+
Dissolved Oxygen: gy . . . . .
m S gk Kdt’-l, 4?04‘ r’—(_/; ‘O‘\JﬂLl Co 5‘/{\/\(/ LP f:;/‘ ~~ PR A S \,/
7 —F
Nitrate: .
A Se @ agttached cal,fratrion Sheeyr
I] Alkalinity ey
PR mg/L
PPE Wom: Sampler's Signature:
Nitrile Gloves
Disposition of Purge Water:
t
~ .
n ‘U'/"J m--n».«) 2o ¢ T




BROWN ano CALDWELL

WELL ID: 2>-%

Groundwater Sampling Field Data Sheet

Project Number: [ 3L Task Number: &% \ Date: ")‘- €. ‘D/
Casing Diameter Purge Equipment Equipment Calibration - Time
1
inches -Submmrbirpump—
Total Depth of Wall from TOC Disp- Ba, fer pH = at c
fl_’) ‘,f ‘ [} ) ot *
Static Water from TOC Sampie Equipment pH = at c
; '{: 59 temt - .
Product Level from TOC 1’) ?4 ol b u\g A, ¢ % e Conductivity
— usoe Conductance
oot Standarg: umhos/cm at25° C
Length of Water Column Analytical Equipment (pH, DO, Redox, filtration, etc.) %’
[P ',
Y (3 feet YS! 600, Hach Kits for DO, Ferrous Measurea Value: umhos/cm at 25° C
Woell Volume
|- U
g2l Rissoived Oxvuen
Screenea Interval (from GS) moA

Y4 TG -5F.75 reet

* DO Meter Caiibrated to:

Time ' Vt\a’:’:rlr:e l Rc::’c?\?:d ; pH ; Temp | C°"“’“‘3"'V"VI Redox J D(I)s::gl\;:d j Visual Description

| _ | | i
155- 0 7Y [(,} i }JLva 154 ,;/.3,«_' f i

| - i
[f'f:-:’! 1 i“l/{ ,“({_5 /7‘3[3 }Jr‘t, /S’/"";/ S/_); le -

f | ? * |

[ ( » ) o ! o !

:*ﬁ:t”}; 2 I < E/f\(ffJ ! [7 -i),,“’i]"}a)(—} f7<3 t /45 Cé Qr;.,/
i 1 = - e : 0 F o : ; .

(;()";"} ; 3 ‘ L{Jui ;_}'-)t} .‘7-£‘bi }.) 1 }iu(“'t\ I’),‘ 55‘“ | C_(L’_‘l"

Geochemical Parameters

morf T Al 6 /6129

mo/it|

quX fee a+1‘ac6\9/ Calibretion {U eyt

Ferrous iron: ’)\
Dissolved Oxygen: 3
Nitrate: P
Alkalinity

<7("/ I mg/Ll

PPE Wom:
Nitrile Gloves

Sampler's Signature:

Disposition of Purge Water:

(3 mmina

}/’ .
/‘ ,/ S s pareeaere T




BROWN anno CALDWELL

WELLID: w56
Groundwater Sampling Field Data Sheet
i y - ’ b= . [
Project Number: | l‘l‘f - Task Number: &~ ) Date: Jw\ i =1
Casing Diameter Purge Equipment Equipment Calibration - Time
pu inches Submersiblo-pump™
- ) = o
Total Depth of Well from TOC s tﬂ ﬁ ok pH at C
SGE 70 o ' X
Static Water from TOC Sampie Equipment pH = at °c
o » <, ,'
T4 5T o D1 dlvseble b otor
Product Leval from TOC Conguctivity
p—— Conductance
Standara: umhos/cm at 25° C

feet

Length ot Water Column

13

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

YSI 600, Hach Kits for DO, Ferrous

>

Measurea Value: umhos/cm at 25°C

Well Volume
t .
gal Dissolved Qxygen
Screened interval (from GS) * DO Meter Calibrated to: moL
feet
. Well | Gallons | | i o | Dissolved | . .
Time ( Volume | Removed | pH i Temp ;Conductmty; Redox | Oxygen i Visual Description
T, |
s | e IREE I S0 5 T T Y Rh¢ B V- D N B
‘ 1 . 3 G e r, P S
jtso | ! "7 66 TICEY 05y =5 |y mu:ﬁd@\{
T ~ - - L
; | |
' 2 b A N ) 4k - ; g
\}3“53 . | ~ 1 7-’}.& i3 34 b f] ’\/_[;j} :‘h‘.‘“)ﬁ ilﬂ»ﬁ\‘l&fj':l\.\q’
i | : ;
- i “ ¢ )
.~ - L 0 g ) I O D W I T )
j31a9 ] I N 2 S 1 agq.4 TS r\m;,-_»\al\x.}
Geochemical Parameters Comments:
Ferrous Iron: -~ T
I~ mg/L| / D U
Dissoived Oxygen: {
mo/lL.|
Nitrate: N N
e - moA. % See aHad\eJ Coligrotion Sheet
Alkalinity e NS ’
7‘7 J mg/L
PPE Womn: Sampler's Signature:
Nitrile Gloves
Disposition of Purge Water: N
) , ’/~\""\~.“
“',: FAOnna g S'\‘T—C




BROWN ano CALDWELL

WELL ID:

" \o N

Groundwater Sampling Field Data Sheet

Project Number:

(1530

Task Number:

Casing Diameter

l inches

Purge Equipment

-Submefsrbleﬁtmp—
D/1p- Baler

Equipment Calibration - Time

Total Depth of Well from TOC pH = at °c
rfoere
o
a / 77 temt X
Static Water from TOC Sampie Equipment pH = at L]
S eu
Product Levei from TOC ‘}3 .8 2 selble 3 A Conduativity
—— Conductance
toet Standarg: umhos/cm at 25° C
Length of Water Column Analytical Equipment (pH, DO, Redox, filtration, etc.) X
/"
é" / | feet YSI 600, Hach Kits for DO, Ferrous Measured Value: umhos/cm at 25° C

Well Voiume

( gal

Screened interval (from GS)

Dissolved Qxygen

*

DO Meter Calibrated to: mo/L|

feet
Time |  wWell | Sallons 1o | Tamp | Conductvity|  Redox | onen. | Visual Descrption
‘ ,
‘_w]; O 7 S g (2 [ by E«._L o
|
/| o 188 sy i 57 195 |RET | .-
! ’ ; |
'}’*;"-'5:}5 2y ’ 3508 {*ﬁl@ oS3 B e —
PR . 398 56 2] if’l-ﬁ' g oL

Geochemical Parameters

Ferrous iron:

D mg/iL

-

Lo Blod @ 155

-y

Dissolved Oxygen: O
mg/L|
Nitrate: cof/ : (eet
S oL >< joe. aﬂ—ac(«ezj [(avration S
Alkalinity "‘7: L/ 3 .
mg/l

PPE Wom:
Nitrile Gloves

Sampler’'s Signature:

Disposition of Purge Water:
(O i




BROWN awo CALDWELL WELLID:  ai1. s
. A~
Groundwater Sampling Field Data Sheet
' i - « .
I Projsct Number: })- <t ﬁL Task Number: 9 % ‘ Date: }). L 5‘;/
Casing Diameter Purge Equipment Equipment Calibration - Time
Je
inches —Submersiorepamp—
l Total Depth of Well from TOC Dicp- Boyler pH = at c
' Static Water from TOC Sample Equipment pH = at °c
Cef b C Ll
54 £ o i \ﬁ}i‘,gb\ﬂlﬂ_ (el _
Product Level from TOC d Conguctivity
- Conductance
foet Standara: umhos/cm at 25° C
Length of Water Column Analytical Equipment (pH, DO, Redox, filtration, etc.) >K
I NS - YSI 600, Hach Kits for OO, Ferrous  |Messurea Vatue: pmhosicm i 25° C
Well Volume
. )
l Screened Interval (from GS) DO Meter Calibrated to: moA.|
teet
l . i Well | Gallons | ! i I | Dissolved | ) -
Time | Volume | Removed | pH | Temp ;Conductwlty| Redox ( Oxygen Visual Description
| | | ]
: !
0 - 9. ¢ ‘;l P (‘, -7 { - .
l j$1 o 137 [y iys Lyt | Clioe
| i
‘ i ' -~ [y b e )
: : !
IR S AR P iy |
: - " 1 i 7 | i rd : -~
. joas 2w A G L | LY cl e
. ; : — 1
‘ I | A DA, 2 ! o !
; ! : LY ST ! o0 veoed
l 1530 3 | o !7~f b L= i[J -4 k Vi | ey r
Geochemical Parameters Comments:
!
Ferrous iron: - Vel i Yy -
l J mo/L o uls '}'f"c//ﬂc} @ /15030
Dissolved Oxygen: 3
l mgy/L
Nitrate: ! ,
itrate —— o * See a-f-{.gcb\ej Calibvotion fheet
Alkalinity by
I < Lf'lad mg/L
PPE Wom: Sampler's Signature:
Nitrile Gloves
Disposttion of Purge Water: ’ G /7
/ /(/l/ t? ,,f‘m...__..-a-»‘
I JD RV LT R




BROWN awo CALDWELL

WELL ID:

My 3

Groundwater Sampling Field Data Sheet

€ "'-1 Py

Project Number: S

Task Number: 0 < \

Date: /o™ ().C]ﬁ

Casing Diameter

l inches

Purge Equipment

Equipment Calibration - Time

Total Depth of Well from TOC Disp Ra,les oH = at c
G 6. > e *
Static Water from TOC Sampie Equipment pH = at c
,( 2, 6 ¢ ?;/ et |
Product Level from TOC “/O ) 39 wselgle @G ilesr Conguctivity
- Conductance
- feet Standaro: umhos/cm at 25° C

Length of Water Cofumn

1‘! - 5’1' teet

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

YSI 600, Hach Kits for DO, Ferrous

>

Measured Value:

umhos/cm at 25°C

Weil Volume
! )
s gal Dissotved Qxyaen
Screeneq Interval {from GS) X DO Meter Calibrated lo: mo
foet
.. Well | Gallons | ] o | Dissolved | , .
| . ! | R
Time ! Volume | Removed | pH i Temp =Conductw|ty* edox | Oxygen Visual Description
o, < | | | |
{ - £ -] . h !
f'(ﬂ,b f 75) [(' ,! l"”',,o ' (\Lj .)}‘X f CL‘“/
’ BCAl - . -
PR A T
| | | |
Jbus A R TR S RN R S L ‘f““"“}‘l
i 3 | (’ I‘) -y - 4! 3“"‘." )
P63 Pk 1700 ol i/‘})'}‘ 7 ! j e,’)L:w/;/f‘,,
Geochemical Parameters Comments:
Ferrous lron: ,‘i’.\ _— fu‘(."”‘f(’:é}‘ l@ }6 ) 30
Dissolved Oxygen: o
mg/L|
Nitrate: — vached cal/yration Shee
mo * See attach ihrati heet
Alkalinity 7;:7»'0 &
mg/L
PPE Wom: Sampler's Signature:
Nitrile Gloves P
L/
Disposition of Purge Water: / }
N N Ea %




BROWN awo CALDWELL WELL ID: /i~ |2

Groundwater Sampling Field Data Sheet

- ~ N
Project Number: | )-(7)’6{ )\ Task Number: v ~ \ Date: )} V55
Casing Diameter Purge Equipment Equipment Calibration - Time
P inches —Subfpersmrrp'amp
Total Depth of Wall from TOC DiSP Bajler pH = at °c
02705 oe x<
Static Water from TOC Sample Equipment pH = at c

§§'§/Dvm

({FJ :SPajﬁf/iﬁ{-‘ﬁ (ﬁ &.‘L\';{,r

Product Level from TOC Conductivity
Conductance
- toet Standara: umhos/cm at 25° C
Length of Water Column Analytical Equipment (pH, DO, Redox, filtration. etc.) *
ooy .
(PR feet YSt 600, Hach Kits for DO, Ferrous Measurea Value: umhos/em at 25° C
Well Volume
{ gal Dissoiveq Oxypen
Screenea Interval (from GS) DO Meter Caibrated to: mo/L

Y- of.5  tem

. Well | Gallons | | ‘ . Dissolved . L
Time ! Volume | Removed | pH i Temp f Conduct;vntyl Redox Oxygen | Visual Description
l i l l |
9 N O 1‘ "k\" ‘?\ v [ IS 4 4 ) <
ys | 0 P57 s) 3y Py |56 e
:w- )-6 | | } 7 e i ;- “’b‘/ J»l"" jL '!ﬁ - 2 j ~ l ' C:é 3w € '\}
H | : i
2 ' j 3 . 2 & :!-":""f’" i [ 1 ' 4‘ )
e N 2 S i NIES VA N A A R 4 AR
i ! ! ‘ . E ! :
o : ' ! . I
: | | : . ' ‘
. ! - . - -y _/ N H ’ N : .
Vi 3 {2 SRR jj;‘i")uu e T P"’))’ | ol ooy o
| | ; ! ‘ ;
Geochemical Parameters Comments;
F iron; . . g . N
errous 5¢ J oL 5\/«/")&’[)“‘2/‘ 2 (;/:J D)
Dissolved Oxygen:
f' 0 mg/l
Nitrate: —~—— - .
e _— >\< fee aftached caf hrotion Shee4
Alkalinity Y
‘>‘L«‘s 29 oo
PPE Wom: Sampler's Signature:
Nitrile Gloves P
Disposition of Purge Water: / ! P
Ve 1
Ha 4 /éjA«-\' V ﬁ‘m T eyt
V) A, }\




BROWN ano CALDWELL

Groundwater Sampling Field Data Sheet

Project Number:

[~ 535

WELL ID: -\

A

i

Task Number: <o\

Date: |~ 3y

Casing Diameter

inches

Purge Equipment

-Submersible-purmp-
0i5p Ra)ler

Equipment Calibration - Time

Screened Intervai (from GS)

>\<

DO Meter Calibrated 1o0:

Total Depth ot Well from TQC pH = at °c
A .
L2 L{ ) feet X
Static Water from TOC Sample Equipment pH = at c
.)/_ (. / 3 feer
Product Level from TOC 0; \\5 F 35 Le (beates Conguctivity
— Conductance
foot Standara: umhos/cm at 25° C
Length of Water Column Analytical Equipment (pH, DO, Redox, filtration, etc.) *
RER LY .
feet YSI 600, Hach Kits for DO, Ferrous Measurea Value: umhos/cm at 25°C
Well Volume
6 [vd
~La gat Dissolved Qxygen

7(“/ J ma/L

(;_0 C;; test
. i Well | Gallons | ! o i Dissolved ] N
Time ! Volume | Removed | pH i Temp : Conducuwty, Redox | Oxygen Visual Description
| |
’ -— < ¥ i ’ ) .
1561 0 Mol 149 125 g2 L 26 | gl
) l 1 .9 0 - o o
757 l D s ) ~7 P39 IS
! | ' [
eyl 2 s IS I a3y 59 9 o
.58 o= i g’ AL b ! VAN TR
| ~ 1 C : &y N : T /
, ) . E . . - L LN ; voof
{(._JJ; 3 [ > 1233 l,’f”'}‘\ ;?-H,S" ! 7 i ['1 > R TR Ay
B i ! ' H j
Geochemical Parameters Comments:
Ferrous iron: . .
O molL },»‘4’\'}/4(»-":4' K § 0 ov
Dissolved Oxygen: J
mg/l.
Nitrate: —_ ) R
moi >\§‘ fe= attacned calibration Sh eot
Alkalinity

PPE Wom:
Nitrile Gloves

Disposition of Purge Water:

tO fV et ¢

j

Sampler's Signature:

e —

moiL




BROWN awno CALDWELL

Groundwater Sampling Field Data Sheet

WELL ID: /11,2~

- - e ‘ y q /
Project Number: 2 TS P Task Number: =% Date: ! PRy SR
Casing Diameter Purge Eguioment Equipment Calibration - Time
P inches Sub@ef-s;ble-pymp
Total Depth of Well from TOC DIp Bayler pH = at °c
Ve BV
C ) et *
Static Water from TOC Sample Equipment pH = at °c
5 6/\) D Sposable Baile~
Product Level from TOC Conductivity
— Conductance
foot Standarad: umnos/em at 25° C
Length of Water Column Analytical Equipment (pH, DO, Redox, filtration. etc.) >\_\_
Ra
7 ) 7 et YS! 600, Hach Kits for DO, Ferrous Measurea Value: nmhos/cm at 25° C
Waell Volume
] " e qal Dissolveq Qxygen
Screeneo interval (from GS) DO Meter Calibrated to: mo/L
5P0 - t’d f feet k
. . Well | Gallons | ! ‘ _— i Dissolved .
; ; ! | i i
Time | Volume | Removed | pH i Temp . Conductivity ' Redox | Oxygen Visual Description
ol IR ERV RV Y-g TR /3.4 .
Gls l | =D /54 *'/J ,”")'t s :
] | |
1 :
T\‘CJ‘\J ] { LR . ol [‘,"‘l\ {L”]u ‘”J,J‘ " ‘I
I .
| i i
i : i 1 ‘
.. ’ 2 ' ! ” B PR ) / ’ i )
758 P RGS e IYHS gl G
: | ' l t
! , | ' i
. . (T . : P
SR A I L L
i i I ! '
Geochemical Parameters Comments:
Ferrous {ron: ..
\ mo) S 4/\,)¢‘L_,;J B johd
[
Dissotved Oxygen: hY
mg/L
Nitrate: ' '
mgiL K fee a++ac,(,\e_¢f Calibration fheet
Alkalinity s~ i
7 H ot
PPE Wom: Sampier's Signature:
Nitrile Gloves
Disposition of Purge Water: /’)
- /M‘m-wﬁr/m.: -
SN




s e

DEC-22-98 TUE B88:27 AM MILCO SAFETY RENTAL

" Milco Equipment Report Card

\ - Safety .
Rental

Inc.

713 947 1738

for '

YSI Model 600XL.  S/N_s32

This equipment has been inspected prior to its shipment and the following
“items and general, observable condition have been described.

Pleasc review this instrument upon its atrival to confirm the contents
of this report. Should you recognize a deviation, please call 800-775-1738

to report your findings.

All items on this report will be reviewd upon the wnit’s return to MSR, Inc.
Any damage, lost items or unrcasonable and unusual maintenance required

to restore the unit to its reported condition will require additional chatges

to the customer.
1, 610 D Console.....c.evrvvrnmemncnseiinisinennemsacessnsasnsessensian. x
2, SONMEL.......covresroeereersassarcnsersessenssissssssesasessosasassasosns sesnes x
3. Sonde Moisture Contaiier..........ccoeeeeineieecineeccrvecreraess x
4. Charger for 610 D..............oovrierecrreeecse e eaennene X
$. Connector cable.......... 10 e X
6. Adapter—Consofe to Sonde Cable............cocuurvrveuecninee x
7. Adapter—Console to Computer..............coeuiencenren
8. Computer Intercomnect cable.................ocemvvevnrencenen.
9. Blank Plug........... versereasesnesarseb et et srses et rab b e beteenecmae amene
10. Zorbell SOlBton.........u..e.eeeeeoeieseesi s eres oo rsesssenes S
11. pH Buffer..4.0pH__ ...7.0pH__ .. 10.0pIl__ .........
12. Condwctivity Standards. US/CMen.neeeeenns
13. Manual(s)........c.o0... Febreeter b e e sase s st s e e e rrspnesrrResseeD XX
14, Flow Thru Sampler..................cocoeevremnnns Vrtbstssseaassanaere X
15, Auto Charger  ....ciccceceesesseesnees X
16, e ————————
Genceral Description:_ Unit Calibrated: 12/3/98

1. pH Buffers: 4.01, 7.01, 10.01

2. Conductivity Standard:s 1,413uS

3. ORP: Zorxrbel Solution: 231 @ 25C

4, D0 Calibrated in air @ 760mm Hg

Inspector tb Date  12/3/98

o
ey @P\Q/@;ﬁ’”

.21







APPENDIX B

Laboratory Analytical Report for Groundwater Samples

WBCHOUOI\PROJECTS\Wp\BJSER V\12832\043r.doc
“Use or disclosure of data contained on this sheet is subject to the restriction specified at the beginning of this document.”




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

December 29, 1998

Mr. Rick Rexroad

BROWN AND CALDWELL
1415 Louisiana

Houston, TX 77002

The following report contains analytical results for the sample(s) received at Southern Petroleum
Laboratories (SPL) on December 11, 1998. The sample(s) was assigned to Certificate of Analysis
No.(s) 9812573 and analyzed for all parameters as listed on the chain of custody.

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

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

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

current and future analytical needs.

Southern Petroleum Laboratories

Bernadette A. Fini
Senior Project Manager




LABORATORIES

Southern Petroleum Laboratories, Inc.

Certificate of Analysis Number: 98-12-573

Approved for Release by:

Sorea it R-20F

fm,BEfnadette A. Fini, Senior Project Manager Date

Greg Grandits
Laboratory Director

Cynthia Schreiner
Quality Assurance Officer

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

The results relate only to the samples tested.

Results reported on a Wet Weight Basis unless otherwise noted.

8880 INTERCHANGE DR. 500 AMBASSADOR CAFFERY PKWY. 459 HUGHES DRIVE 1511 E. ORANGETHORPE AVE.
HOUSTON, TX 77054 SCOTT, LA 70583-8544 TRAVERSE CITY, M| 45888 FULLERTON, CA 82631
(713) 660-0901 (318) 237-4SPL (616) 847-5777 (714) 447-6868
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LABORATORIEScertificate of Analysis No. H9-9812573-01

Brown and Caldwell
1415 Loulsiana
Houston, TX 77002

ATTN: Rick Rexroad DATE: 12/28/98
PROJECT: BJ Services- Hobbs,TX PROJECT NO: 12892

SITE: Hobbs, TX MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 12/09/98 15:00:00
SAMPLE ID: MW-7 DATE RECEIVED: 12/11/98

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Gasoline Range Organics ND 0.1 P mg/L
Surrogate % Recovery
4 -Bromofluorobenzene 87
1,4-Difluorobenzene 100

Method 8015B *** for Gasoline
Analyzed by: CJ
Date: 12/20/98

BENZENE ND 1.0 P ug/L
TOLUENE ND 1.0 P ug/L
ETHYLBENZENE ND 1.0 P ug/L
TOTAL XYLENE ND 1.0 P ug/L
' TOTAL VOLATILE AROMATIC HYDROCARBONS ND ug/L
l
Surrogate % Recovery
1,4-Difluorobenzene 103
4 -Bromofluorobenzene 100
Method 8021B **x
Analyzed by: CJ
Date: 12/20/98
Total Petroleum Hydrocarbons-Diesel ND 0.20 P mg/L
Surrogate % Recovery
n-Pentacosane 154
Method 8015B *** for Diesel
Analyzed by: RR
Date: 12/22/98 05:55:00
ND - Not detected. (P) - Practical Quantitation Limit

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

QUALITY ASSURANCE: These analyses are performed in accordance

with EPA guidelines for guality assurance,
8880 INTERCHANGE DR. 500 AMBASSADOR CAFFERY PKWY. 459 HUGHES DRIVE 1511 E. ORANGETHORPE AVE.
HOUSTON, TX 77054 SCOTT, LA 70583-8544 TRAVERSE CITY, M 49686 FULLERTON, CA 92631

(713) 860-0301 (318) 237-4SPL (616) 847-5777 (714) 447-6868




Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: Rick Rexroad DATE: 12/28/98
PROJECT: BJ Services- Hobbs,TX PROJECT NO: 12892

SITE: Hobbs, TX MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 12/09/98 15:30:00
SAMPLE ID: MW-8 DATE RECEIVED: 12/11/98

ANALYTICAL DATA

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

Method 8015B *** for Gasoline
Analyzed by: CJ
Date: 12/20/98

BENZENE ND 1.0 P ug/L
TOLUENE ND 1.0 P ug/L
ETHYLBENZENE ND 1.0 P ug/L
TOTAL XYLENE ND 1.0 P ug/L
TOTAL VOLATILE AROMATIC HYDROCARBONS ND ug/L
Surrogate % Recovery
1,4-Difluorobenzene 103
4 -Bromofluorobenzene 100
Method 8021B **x*
Analyzed by: CJ
Date: 12/20/98
Total Petroleum Hydrocarbons-Diesel ND 0.20 P mg/L
Surrogate % Recovery
n-Pentacosane 132
Method 8015B *** for Diesel
Analyzed by: RR
Date: 12/22/98 06:40:00
ND - Not detected. (P) - Practical Quantitation Limit

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

QUALITY ASSURANCE: These analyses are performed in accordance

i EP i i i
8880 INTERCHAW&E%}%. A gu sgoeA]ﬂ%E%?A%ogf 8\¥FE§H’§M Ly as SULFRLeRES prive 1511 E. ORANGETHORPE AVE.
HOUSTON, TX 77054 SCOTT, LA 70583-8544 TRAVERSE CITY, Ml 43686 FULLERTON, CA 92631
(713) 660-0801 (318) 237-4SPL (616) 847-5777 (714) 447-6868
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LABORATORIEScertificate of Analysis No. H9-9812573-03

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: Rick Rexroad ' DATE: 12/28/98
PROJECT: BJ Services- Hobbs,TX PROJECT NO: 12892

SITE: Hobbs,TX MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 12/09/98 16:00:00
SAMPLE ID: MW-5 DATE RECEIVED: 12/11/98

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Gasoline Range Organics ND 0.1 P mng/L
Surrogate % Recovery
4-Bromofluorobenzene 83
1,4-Difluorocbenzene 97

Method 8015B *** for Gasoline
Analyzed by: CJ
Date: 12/21/98

BENZENE ND 1.0 P ug/L
TOLUENE ND 1.0 P ug/L
ETHYLBENZENE ND 1.0 P ug/L
TOTAL XYLENE ND 1.0 P ug/L
TOTAL VOLATILE AROMATIC HYDROCARBONS ND ug/L
Surrogate % Recovery
1,4-Difluorobenzene 103
4 -Bromofluorobenzene 100
Method 8021B **x*
Analyzed by: CJ
Date: 12/21/98
Total Petroleum Hydrocarbons-Diesel ND 0.20 P mg/L
Surrogate % Recovery
n-Pentacosane 110
Method 8015B *** for Diesel
Analyzed by: RR
Date: 12/22/98 08:53:00
ND - Not detected. (P) - Practical Quantitation Limit

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

QUALITY ASSURANCE: These analyses are performed in accordance

with EPA guidelines for guality assurance,
8880 INTERCHANGE DR. 500 AMBASSADOR CAFFERY PKWY. 459 HUGHES DRIVE 1511 E. ORANGETHORPE AVE.
HOUSTON, TX 77054 SCOTT, LA 70583-8544 TRAVERSE CITY, M| 49686 FULLERTON, CA 92831
(713) 660-0901 (318) 237-48PL (618) 847-5777 (714) 447-6868
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LABORATORIEScertificate of Analysis No. H9-9812573-04

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: Rick Rexroad DATE: 12/28/98
PROJECT: BJ Services- Hobbs,TX PROJECT NO: 12892

SITE: Hobbs,TX MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 12/09/98 16:30:00
SAMPLE ID: MW-9 DATE RECEIVED: 12/11/98

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Gasoline Range Organics 0.25 0.1 P mg/L
Surrogate % Recovery
4 -Bromofluorobenzene 93
1,4-Difluorobenzene 97

Method 8015B *** for Gasoline
Analyzed by: CJ
Date: 12/22/98

BENZENE ND 1.0 P ug/L
TOLUENE 1.9 1.0 P ug/L
ETHYLBENZENE ' 17 1.0 P ug/L
TOTAL XYLENE 79 1.0 P ug/L
TOTAL VOLATILE AROMATIC HYDROCARBONS 7.9 ug/L
Surrogate % Recovery
1,4-Difluorobenzene 103
4 -Bromofluorobenzene 107
Method 8021B ***
Analyzed by: CJ
Date: 12/21/98
Total Petroleum Hydrocarbons-Diesel 5.1 0.20 P mg/L
Surrogate % Recovery
n-Pentacosane 72

Method 8015B *** for Diesel
Analyzed by: RR
Date: 12/22/98 09:38:00

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

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

COMMENTS: Sample contains petroleum hydrocarbons from C10-C24
that resemble a diesel pattern. (C10-C24) RR
QUALITY ASSURANCE: These analyses are performed in accordance

with EPA guidelines for i
8880 INTERCHANGE DR. g 500 AMBAS%ADOR gAFFEW&MtY as su{s%%ﬁés DRIVE 1511 E. ORANGETHORPE AVE
HOUSTON, TX 77054 SCOTT, LA 70583-8544 TRAVERSE CiTY, M! 49688 FULLERTON, CA 92631

(713) 660-0901 (318) 237-4SPL (616) 947-5777 (714) 447-6868
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LABORATORIEScertificate of Analysis No. HS-9812573-05

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: Rick Rexroad DATE: 12/28/98
PROJECT: BJ Services- Hobbs, TX PROJECT NO: 12892

SITE: Hobbs,TX MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 12/10/98 08:00:00
SAMPLE ID: MW-11A DATE RECEIVED: 12/11/98

ANALYTICAL DATA

PARAMETER ' RESULTS DETECTION UNITS
LIMIT
Gasoline Range Organics ND 0.1 P mg/L
Surrogate % Recovery
4 -Bromofluorcbenzene 83
1,4-Difluorobenzene 93

Method 8015B *** for Gasoline
Analyzed by: CJ
Date: 12/22/98

BENZENE 1.7 1.0 P ug/L
TOLUENE ND 1.0 P ug/L
ETHYLBENZENE ND 1.0 P ug/L
TOTAL XYLENE ND 1.0 P ug/L
TOTAL VOLATILE AROMATIC HYDROCARBONS 1.7 ug/L
Surrogate % Recovery
1,4-Difluorobenzene 103
4-Bromofluorobenzene 100
Method 8021B ***
Analyzed by: CJ
Date: 12/21/98
Total Petroleum Hydrocarbons-Diesel ND 0.20 P mg/L
Surrogate % Recovery
n-Pentacosane 78
Method 8015B *** for Diesel
Analyzed by: RR
Date: 12/22/98 10:22:00
ND - Not detected. (P) - Practical Quantitation Limit

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

QUALITY ASSURANCE: These analyses are performed in accordance

with EPA guidelines for gquality assurance.
8880 INTERCHANGE DR. 500 AMBASSADOR CAFFERY PKWY, 459 HUGHES DRIVE 1511 E. ORANGETHORPE AVE.
HOUSTON, TX 77054 SCOTT, LA 70583-8544 TRAVERSE CITY, MI 49686 FULLERTON, CA 92631

(713) 660-0901 (318) 237-45PL (616) 947-5777 (714) 447-6868
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l LABORATORIEsCertificate of Analysis No. H9-9812573-05
l Brown and Caldwell
1415 Louisiana
Houston, TX 77002
I ATTN: Rick Rexroad DATE: 12/28/98
PROJECT: BJ Services- Hobbs, TX PROJECT NO: 12892
SITE: Hobbs,TX MATRIX: WATER
I SAMPLED BY: Brown & Caldwell DATE SAMPLED: 12/10/98 08:00:00
SAMPLE ID: MW-11A DATE RECEIVED: 12/11/98
I ANALYTICAL DATA
PARAMETER RESULTS DETECTION UNITS
LIMIT
I Methane 0.033 0.0012 P mg/L
Ethylene ND 0.0032 P mg/L
Ethane ND 0.0025 P mg/L
l RSKSOP-147
Analyzed by: JDR
Date: 12/16/98 04:00:00
I Nitrate (as NO3) 0.7 0.1 mg/L NO3
Method 300.0 *
Analyzed by: PT
l Date: 12/12/98 09:00:00
Sulfate 188 2 mg/L
Method 300.0 *
Analyzed by: PT
Date: 12/15/98 09:00:00
l (P) - Practical Quantitation Limit ND - Not detected.
Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
l **Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.
l QUALITY ASSURANCE: These analyses are performed in accordance
8880 |NTERCHAw&Et013. EPA 9‘115%0%]“%&%&0?&%5%&%3’ aSSULE Rfefes orive 1511 E. ORANGETHORPE AVE.
l HOUSTON, TX 77054 SCOTT, LA 70583-8544 TRAVERSE CITY, Mi 49686 FULLERTON, CA 92631
(713) 660-0801 (318) 237-4SPL (616) 847-6777 (714) 447-6868
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LABORATORIEScertificate of Analysis No. H9-9812573-06

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: Rick Rexroad DATE: 12/28/98
PROJECT: BJ Services- Hobbs,TX PROJECT NO: 12892

SITE: Hobbs,TX MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 12/10/98 08:30:00
SAMPLE ID: MW-10 _ DATE RECEIVED: 12/11/98

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Gasoline Range Organics 0.18 0.1 P mg/L
Surrogate % Recovery
4-Bromofluorobenzene 93
1,4-Difluorobenzene 113

Method 8015B *** for Gasoline
Analyzed by: CJ
Date: 12/22/98

BENZENE 29 1.0 P ug/L
TOLUENE 1.0 1.0 P ug/L
ETHYLBENZENE 7.0 1.0 P ug/L
TOTAL XYLENE 1.0 1.0 P ug/L
TOTAL VOLATILE ARCMATIC HYDROCARBONS 38 ug/L
Surrogate % Recovery
1,4-Difluorobenzene 113
4 -Bromofluorcbenzene 103
Method 8021B ***
Analyzed by: CJ
Date: 12/21/98
Total Petroleum Hydrocarbons-Diesel 0.86 0.20 P mg/L
Surrogate % Recovery
n-Pentacosane 84

Method 8015B *** for Diesel
Analyzed by: RR
Date: 12/24/98 02:52:00

(P) - Practical Quantitation Limit

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

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

with EPA guidelines for guality assurance.
8880 INTERCHANGE DR. g 500 AMBASSADOR CAFFEgY PKWY. y 459 HUGHES DRIVE 1511 E. ORANGETHORPE AVE.
HOUSTON, TX 77054 SCOTT, LA 70583-8544 TRAVERSE CITY, Ml 49686 FULLERTON, CA 92631
(713) 660-0901 (318) 237-4SPL (618) 947-5777 (714) 447-6868
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LABORATORIEScertificate of Analysis No. H9-9812573-06

Brown and Caldwell

1415 Louisiana

Houston, TX 77002

ATTN: Rick Rexroad DATE: 12/28/98

PROJECT: BJ Services- Hobbs,TX PROJECT NO: 12892

SITE: Hobbs,TX MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 12/10/98 08:30:00
SAMPLE ID: MW-10 DATE RECEIVED: 12/11/98

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Methane 0.091 0.0012 P mg/L
Ethylene ND 0.0032 P mg/L
Ethane ND 0.0025 P mg/L
RSKSOP-147
Analyzed by: JDR
Date: 12/16/98 04:10:00
Nitrate (as NO3) ND 0.1 mg/L NO3
Method 300.0 *
Analyzed by: PT
Sulfate 180 2 mg/L
Method 300.0 *
Analyzed by: PT
Date: 12/15/98 09:00:00
(P) - Practical Quantitation Limit ND - Not detected.

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

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

QUALITY ASSURANCE: These analyses are performed in accordance
8880 (NTERCHAW&EtDl'Rl. EPA guig eﬂﬁ%ﬂ?ﬂo;gﬁﬁ%%ty asSSULgifshes orve 1511 E. ORANGETHORPE AVE.

HOUSTON, TX 77054 SCOTT, LA 70583-8544 TRAVERSE CITY, Mi 49686 FULLERTON, CA 92631
(713) 660-0901 (318) 237-48PL (8186) 847-6777 (714) 447-6868

l Date: 12/12/98 09:00:00

Y T S S S S S



(o - “fe C e Tk 0
LABORATORIEScertificate of Analysis No. H9-9812573-07

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: Rick Rexroad DATE: 12/28/98
PROJECT: BJ Services- Hobbs,TX PROJECT NO: 12892

SITE: Hobbs,TX MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 12/10/98 10:00:00
SAMPLE ID: MW-12 DATE RECEIVED: 12/11/98

ANALYTICAL DATA

PARAMETER _ RESULTS DETECTION UNITS
LIMIT
Gasoline Range Organics 0.36 0.1 P mg/L
Surrogate % Recovery
4 -Bromofluorobenzene 103
1,4-Difluorobenzene 107

Method 8015B *** for Gasoline
Analyzed by: CJ
Date: 12/22/98

BENZENE 160 1.0 P ug/L
TOLUENE ND 1.0 P ug/L
ETHYLBENZENE . ND 1.0 P ug/L
TOTAL XYLENE 1.2 1.0 P ug/L
TOTAL VOLATILE AROMATIC HYDROCARBONS 161.2 ug/L
Surrogate % Recovery
1l,4-Difluorobenzene 120
4-Bromofluorobenzene 113
Method 8021B **«*
Analyzed by: CJ
Date: 12/21/98
Total Petroleum Hydrocarbons-Diesel 0.21 0.20 P mg/L
Surrogate % Recovery
n-Pentacosane 120

Method 8015B *** for Diesel
Analyzed by: RR
Date: 12/22/98 11:52:00

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

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

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

with EPA guidelines allt assuranc
8880 INTERCHANGE DR. | 500 AMBASSADOR CAFFE% Y 256 AUGHES DRIVE 1511 E. ORANGETHORPE AVE.
HOUSTON, TX 77054 SCOTT, LA 70583-8544 TRAVERSE CITY, M| 49686 FULLERTON, CA 82631
(713) 660-0901 (318) 237-45PL. (618) 947-5777 (714) 447-6868
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LABORATORIESCertificate of Analysis No. H9-9812573-07

Brown and Caldwell

1415 Louisiana

Houston, TX 77002

ATTN: Rick Rexroad DATE: 12/28/98

PROJECT: BJ Services- Hobbs, TX PROJECT NO: 12892

SITE: Hobbs,TX MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 12/10/98 10:00:00
SAMPLE ID: MW-12 DATE RECEIVED: 12/11/98

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Methane ND 0.0012 P mg/L
Ethylene ND 0.0032 P mg/L
Ethane ND 0.0025 P mg/L
RSKSOP-147
Analyzed by: JDR
Date: 12/16/98 04:27:00
Nitrate (as NO3) ND 0.1 mg/L NO3
Method 300.0 =*
Analyzed by: PT
Sulfate 202 2 mg/L
Method 300.0 *
Analyzed by: PT
Date: 12/15/98 09:00:00
ND - Not detected. (P) - Practical Quantitation Limit

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

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

QUALITY ASSURANCE: These analyses are performed in accordance

with EPA guidelines fo alj ssu
8880 INTERCHANGEtDR. g SOOeA]ﬂ %A%gADOR CA%FEWPK%& ty a gg%%ﬁES DRIVE 1511 E. ORANGETHORPE AVE.
HOUSTON, TX 77054 SCOTT, LA 70583-8544 TRAVERSE CITY, M 48686 FULLERTON, CA 92831

(713) 660-0801 (318) 237-4SPL (818) 847-5777 (714) 447-6868
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LABORATORIEScertificate of Analysis No. H9-9812573-08

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: Rick Rexroad DATE: 12/28/98
PROJECT: BJ Services- Hobbs,TX PROJECT NO: 12892

SITE: Hobbs,TX MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 12/10/98 10:30:00
SAMPLE ID: MW-3 DATE RECEIVED: 12/11/98

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Gasoline Range Organics 0.43 0.1 P mg/L
Surrogate % Recovery
4 -Bromofluorobenzene 90
1,4-Difluorobenzene 110

Method 8015B *** for Gasoline
Analyzed by: CJ
Date: 12/22/98

BENZENE 13 1.0 P ug/L
TOLUENE 220 1.0 P ug/L
ETHYLBENZENE 160 1.0 P ug/L
TOTAL XYLENE 290 1.0 P ug/L
TOTAL VOLATILE AROMATIC HYDROCARBONS 683 ug/L
Surrogate % Recovery
1,4-Difluorobenzene 127
4 -Bromofluorobenzene 113
Method 8021B ***
Analyzed by: CJ
Date: 12/21/98
Total Petroleum Hydrocarbons-Diesel 1.3 1.00 P mg/L
Surrogate % Recovery
n-Pentacosane 138

Method 8015B *** for Diesel
Analyzed by: RR
Date: 12/23/98 12:37:00

(P) - Practical Quantitation Limit

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

COMMENTS: Sample contains petroleum hydrocarbons from C10-C18
that do not resemble a diesel pattern. (C10-C24) RR
QUALITY ASSURANCE: These analyses are performed in accordance

with EPA guidelines for quality assuran

8880 INTERCHANGE DR. g 500 AMBASSADOR CAFFEgY PKWY. y 459 HU%&ES DRIVE 1511 E. ORANGETHORPE AVE
HQUSTON, TX 77054 SCOTT, LA 70583-8544 TRAVERSE CITY, M| 496868 FULLERTON, CA 92831

(713) 660-0801 (318) 237-4SPL. (616) 9475777 (714) 447-8868
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LABORATORIEScertificate of Analysis No. H9-9812573-09

Brown and Caldwell

1415 Loulisiana

Houston, TX 77002

ATTN: Rick Rexroad DATE: 12/28/98

PROJECT: BJ Services- Hobbs,TX PROJECT NO: 12892

SITE: Hobbs, TX MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 12/10/98 11:00:00
SAMPLE ID: MW-4 DATE RECEIVED: 12/11/98

ANALYTICAL DATA
PARAMETER RESULTS DETECTION UNITS
LIMIT
Gasoline Range Organics 4.3 1P mg/L

Surrogate % Recovery
4 -Bromofluorobenzene 100
1,4-Difluorobenzene 97
Method 8015B *** for Gasoline
Analyzed by: CJ
Date: 12/22/98

BENZENE 28 25 P ug/L
P ug/L
ETHYLBENZENE 210 25 P ug/L
TOTAL XYLENE 960 25 P ug/L
TOTAL VOLATILE AROMATIC HYDROCARBONS 1268 ug/L
Surrogate % Recovery
1,4-Difluorobenzene 104
‘ 4 -Bromofluorobenzene 104
\ Method 8021B ***
‘ Analyzed by: CJ
‘ Date: 12/21/98
Total Petroleum Hydrocarbons-Diesel 9.3 1.00 P mg/L

Surrogate % Recovery
n-Pentacosane 138
Method 8015B *** for Diesel
Analyzed by: RR
Date: 12/23/98 01:22:00

(P) - Practical Quantitation Limit

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

COMMENTS: Sample contains petroleum hydrocarbons from C10-C24
that resemble a diesel pattern. (C10-C24) RR
QUALITY ASSURANCE: These analyses are performed in accordance

with EPA guidelines for gquality assura
8880 INTERCHANGE DR. T S A MBALSADOR CAFFERM PRV, =Y 53 HlERes orive 1511 E. ORANGETHORPE AVE.
HOUSTON, TX 77054 SCOTT, LA 70583-8544 TRAVERSE CITY, Mi 49686 FULLERTON, CA 82631
(713) 860-0901 (318) 237-4SPL. (816) 947-6777 (714) 447-6888
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LABORATORIEScertificate of Analysis No. H9-9812573-10

L

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: Rick Rexroad DATE: 12/28/98
PROJECT: BJ Services- Hobbs,TX PROJECT NO: 12892

SITE: Hobbs,TX MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 12/10/98 12:00:00
SAMPLE ID: MW-1 DATE RECEIVED: 12/11/98

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Gasoline Range Organics 0.31 0.1 P mg/L
Surrogate % Recovery
4 -Bromofluorobenzene 97
1,4-Difluorobenzene 90

Method 8015B *** for Gasoline
Analyzed by: CJ
Date: 12/22/98

BENZENE ND 1.0 P ug/L
TOLUENE 1.5 1.0 P ug/L
ETHYLBENZENE 17 1.0 P ug/L
TOTAL XYLENE 110 1.0 P ug/L
TOTAL VOLATILE AROMATIC HYDROCARBONS 128.5 ug/L
Surrogate % Recovery
1,4-Difluorobenzene 103
4 -Bromofluorobenzene 113
Method 8021B ***
Analyzed by: CJ
Date: 12/21/98
Total Petroleum Hydrocarbons-Diesel 1.4 0.20 P mg/L
Surrogate % Recovery
n-Pentacosane 52
Method 8015B *** for Diesel
Analyzed by: RR
Date: 12/23/98 03:37:00
(P) - Practical Quantitation Limit ND - Not detected.

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

COMMENTS: Sample contains petroleum hydrocarbons from C10-C24
that resemble a diesel pattern. (C10-C24) RR
QUALITY ASSURANCE: These analyses are performed in accordance

with EPA guidelines for quality assurance,
8880 INTERCHANGE DR. 500 AMBASSADOR CAFFERY PKWY. 459 HUGHES DRIVE 1511 E. ORANGETHORPE AVE.
HOUSTON, TX 77054 SCOTT, LA 70583-8544 TRAVERSE CITY, Ml 49686 FULLERTON, CA 92631
(713) 660-0901 (318) 237-4SPL (616) 947-5777 (714) 447-6868
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“LABORATORIE

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

DATE: 12/28/98

PROJECT: BJ Services- Hobbs,TX PROJECT NO: 12892

SITE: Hobbs,TX MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 12/10/98 13:00:00
SAMPLE ID: MW-6 DATE RECEIVED: 12/11/98

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Gasoline Range Organics ND 0.1 P mg/L
Surrogate % Recovery
4 -Bromofluorobenzene 87
1,4-Difluorobenzene 93
Method 8015B *** for Gasoline
Analyzed by: CJ
Date: 12/22/98
BENZENE 7.6 1.0 P ug/L
TOLUENE 6.6 1.0 P ug/L
ETHYLBENZENE 1.7 1.0 P ug/L
TOTAL XYLENE 5.8 1.0 P ug/L
TOTAL VOLATILE AROMATIC HYDROCARBONS 21.7 ug/L
Surrogate % Recovery
1,4-Difluorobenzene 100
4 -Bromofluorobenzene 103
Method 8021B ***
Analyzed by: CJ
Date: 12/21/98
Total Petroleum Hydrocarbons-Diesel 2.0 0.20 P mg/L
Surrogate % Recovery
n-Pentacosane 102
Method 8015B *** for Diesel
Analyzed by: RR
Date: 12/24/98 03:36:00
ND - Not detected. (P) - Practical Quantitation Limit

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

COMMENTS: Sample contains petroleum hydrocarbons from C10-C24

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

QUALITY ASSURANCE: These analyses are performed in accordance

8880 |NTERCHAngtD}%. EPA gu lS%OeA}dﬁggﬁ')O; 9A¥F EMM t y assu ﬁg HJ%EES DRIVE

HOUSTON, TX 77054 SCOTT, LA 70583-8544 TRAVERSE CITY, M| 49686
(713) 660-0901 (318) 237-4SPL (616) 847-5777

1511 E, ORANGETHORPE AVE.
FULLERTON, CA 92831
(714) 447-6868
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LABORATORIEScertificate of Analysis No. H9-9812573-12

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: Rick Rexroad DATE: 12/28/98
PROJECT: BJ Services- Hobbs, TX PROJECT NO: 12892

SITE: Hobbs,TX MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 12/10/98

SAMPLE ID: Duplicate DATE RECEIVED: 12/11/98

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Gasoline Range Organics 4.3 1P mg/L
Surrogate % Recovery
4 -Bromofluorobenzene 100
1,4-Difluorobenzene 93

Method 8015B *** for Gasoline
Analyzed by: CJ
Date: 12/22/98

BENZENE 26 25 P ug/L
"TOLUENE 62 25 P ug/L
ETHYLBENZENE 180 25 P ug/L
TOTAL XYLENE 830 25 P ug/L
TOTAL VOLATILE AROMATIC HYDROCARBONS 1098 ug/L
Surrogate % Recovery
1,4-Difluorobenzene 104
4 -Bromofluorobenzene 105
Method 8021B ***
Analyzed by: CJ
Date: 12/21/98
Total Petroleum Hydrocarbons-Diesel 3.9 2.0 P mg/L
Surrogate % Recovery
n-Pentacosane 128

Method 8015B *** for Diesel
Analyzed by: RR
Date: 12/23/98 05:07:00

(P) - Practical Quantitation Limit

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

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

8880 INTERCHANGE DR. 500 AMBASSADOR CAFFERY PKWY. 459 HUGHES DRIVE 1511 E. ORANGETHORPE AVE.
HOUSTON, TX 77054 SCOTT, LA 70583-8544 TRAVERSE CITY, Mi 49686 FULLERTON, CA 82831
(713) 660-0901 (318) 237-4SPL (618) 947-5777 (714) 447-6868
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LABORATORIEScertificate of Analysis No. H9-9812573-13

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: Rick Rexroad DATE: 12/28/98
PROJECT: BJ Services- Hobbs, TX PROJECT NO: 12892

SITE: Hobbs,TX MATRIX: WATER

SAMPLED BY: Provided by SPL DATE SAMPLED: 12/10/98

SAMPLE ID: Trip Blank DATE RECEIVED: 12/11/98

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Gasoline Range Organics ND 0.1 P mg/L
Surrogate % Recovery
4 -Bromofluorobenzene 83
1,4-Difluorocbenzene 97

Method 8015B *** for Gasoline
Analyzed by: CJ
Date: 12/20/98

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

Surrogate % Recovery

1,4-Difluorobenzene 103

4 -Bromofluorobenzene 100
Method 8021B **x%*
Analyzed by: CJ

Date: 12/20/98
ND -~ Not detected. (P) - Practical Quantitation Limit

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

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for guality assu
8880 INTERCHANGE DR. I G AMBASSADOR CAFFERY RKWY. Y 13 HieHes oave 1511 E. ORANGETHORPE AVE.
HOUSTON, TX 77054 SCOTT, LA 70583-8544 TRAVERSE CITY, Mi 49686 FULLERTON, CA 92631
{713) 660-0901 {318) 237-4SPL (816) 947-5777 (714) 447-6868
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SPI, BATCH QUALITY CONTROL REPORT **
Method Modified B8015B*** for Gasoline

P % Vgl o - ®
. “ MaLABORAT(QRIES Batch Id: HP_U981219224200
Units: mg/L
“ LABORATORY CONTROL SAMPLE
SPIKE Method Spike Blank Spike QC Limits(**)
u COMPOUNDS Blank Result Added Result Recovery (Mandatory)
I <2> <3> <1> % % Recovery Range
Gasoline Range Organics ND 1.0 0.76 76.0 64 - 131
3
MATRIX SPIKES
I SPIKE Sample Spike Matrix Spike Matrix Spike MS/MSD QC Limitg (***)
COMPOUNDS Results Added Duplicate Relative % (Advisory)
Result Recovery| Result Recovery|Difference| RPD
“ <2> <3> <li> <4> <l> <5> Max. Recovery Range
GASOLINE RANGE ORGANICS ND 0.9 0.53 58.9 0.54 60.0 1.85 36 36 - 160
* = Values outside QC Range due to Matrix Interference (except RPD)
Analyst: CJ « = Data outside Method Specification limits.
Sequence Date: 12/20/98 NC = Not Calculated (Sample exceeds spike by factor of 4 or more)
SPL ID of sample spiked: 9812594-13B ND = Not Detected/Below Detection Limit
Sample File ID: UUL2217.TX0 % Recovery = [( <1> - <2> ) / «<3> ] x 100
Method Blank File ID: LCS % Recovery = (<1> / <3> ) x 100
l Blank Spike File ID: UUL2197.TX0 Relative Percent Difference = |(<4> ~ <5> | / [{<4> + <5> ) x 0.5] x 100
‘ Matrix Spike File ID: UUL2201.TX0 (**) = Source: SPL-Houston Historical data {l1st Q '97)
Matrix Spike Duplicate File ID: UUL2202.TX0 (***) = Source: SPL-Houston Historical Data (1st Q '97)
l SAMPLES IN BATCH(SPL ID): 9812594-13B 9812594-14B 9812938-01A 9812938-G2A
9812938-03A 9812573-02A 9812573-03A 9812573-13A
' 9812573-01A
8880 INTERCHANGE DR. 500 AMBASSADOR CAFFERY PKWY, 459 HUGHES DRIVE 1511 E. ORANGETHORPE AVE.
HOUSTON, TX 77054 SCOTT, LA 70583-8544 TRAVERSE CITY, M| 49686 FULLERTON, CA 92631
(713) 660-0901 (318) 237-4SPL (616) 847-5777 (714) 447-8868

‘I-lm--lm-n—-_m-m_-_-_—__—-



LABORATORIES

SPL BATCH QUALITY CONTROL REPORT **

Method Modified B015B*** for Gasoline

Batch Id: HP_U981222103900
Units: mg/L
LABORATORY CONTROL SAMPLE
SPIKE Method Spike Blank _ Spike QC Limits{*¥)
COMPOUNDS Blank Result Added Result Recovery {Mandatory)
<2> <3> <1> ¥ % Recovery Range
Gasoline Range Organics ND 1.0 0.76 76.0 64 - 131
MATRIX SPIKES
S PIKE Sample Spike Matrix Spike Matrix Spike MS/MSD QC Limitg (***)
COMPOUNDS Results Added Duplicate Relative % (Advisory)
Result Recoveryl Result Recovery|Differencef RPD
<2> <3> <l> <4> <l> <5> Max. Recovery Range

GASOLINE RANGE ORGANICS ND 0.9 0.59% 65.6 0.59 65.6 0 36 36 - 160

Analyst: CJ

Sequence Date:

12/22/98

SPL ID of sample spiked: 9812573-05A

Sample File ID: UUL3051.TX0

Method Blank File ID:
Blank Spike File ID: UUL3040.TX0
Matrix Spike File ID: UUL3045.TXO0
Matrix Spike Duplicate File ID: UUL3046.TX0

SAMPLES IN BATCH (SPL ID) :

8880 INTERCHANGE DR.
HOUSTON, TX 77054
(713) 660-0801

98125

73-08A

L4

1t

« =

NC = Not Calculated
ND =
% Recovery = [{ <l> - <2

LCS % Recovery =

Relative Percent Difference =

{*x) =

(***)

9812573-09A
9812573-04A 9812573-05A

Source:

= Source:

(<1> /

9812573-10A
9812573-06A

500 AMBASSADOR CAFFERY PKWY.
SCOTT, LA 70583-8544
(318) 237-4SPL

>) /
<3> ) x 100

SPL-Houston Historical data

SPL-Houston Historical Data

9812573-11Aa
9812573-07A

Values outside QC Range due to Matrix Interference

Data outside Method Specification limits.

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

{1st
(1st

459 HUGHES DRIVE

TRAVERSE CITY, MI 49686

(616) 9475777

(except RPD)

(Sample exceeds spike by factor of 4 or more)

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

Q '97)
Q '97)

1511 E. ORANGETHORPE AVE.
FULLERTON, CA 92631
(714) 447-6868



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

A /e
MBLABORATQ lES Batch Id: HP_U981221100400

Units: mg/L
n LABORATORY CONTROL SAMPLE
SPIKE Method Spike Blank _ Spike QC Limits(w*)
’ COMPOUNDS Blank Result Added Result Recovery (Mandatory)
<2> <3> <l> % ¥ Recovery Range
Gasoline Range Organics ND 1.0 0.78 78.0 64 - 131
MATRIX SPIXKES
u SPIXKE Sample Spike Matrix Spike Matrix Spike MS/MSD QC Limits (***)
COMPOUNDS Results Added Duplicate Relative % {Advisory)
Result Recovery| Result Recovery|Difference} RPD
u <2> <3> <1> <4> <l> <5> Max. Recovery Range
GASOLINE RANGE ORGANICS 0.25 0.9 0.88 70.0 0.86 67.8 3.19 36 36 - 160
I * = Values outside QC Range due to Matrix Interference (except RPD)
Analyst: CJ « = Data outside Method Specification limits.
‘ Sequence Date: 12/21/98 NC = Not Calculated (Sample exceeds spike by factor of 4 or more)
SPL ID of sample spiked: 9812573-04A ND = Not Detected/Below Detection Limit
. Sample File ID: UUL3050.TX0 % Recovery = [( <1> - <2> ) / <3> ] x 100
Method Blank File ID: LCS % Recovery = (<1> / <3> ) x 100
l Blank Spike File ID: UUL3018.TX0 Relative Percent Difference = |(<4> - <5> | / [{(<4> + <5> ) x 0.5] x 100
Matrix Spike File ID: UUL3022,TX0 ’ (**) = Source: SPL-Houston Historical data (l1st Q '97)
Matrix Spike Duplicate File ID: UUL3023.TX0 (***} = Source: SPL-Houston Historical Data (l1st Q '97)
' SAMPLES IN BATCH(SPL ID}: 9812573-12A
8880 INTERCHANGE DR. 500 AMBASSADOR CAFFERY PKWY, 458 HUGHES DRIVE 1511 E. ORANGETHORPE AVE.
n HOUSTON, TX 77054 SCOTT, LA 70583-8544 TRAVERSE CITY, M| 49686 FULLERTON, CA 92831
(713) 660-0901 (318) 237-4SPL (616) 947-5777 (714) 447-6888




LABORATORIES

Method 8021B **+*

SPL BATCH QUALITY CONTROL REPORT **

Batch Id: HP U3%81220143700
Units: ug/L ’
LABORATORY CONTROL SAMPLE
SPIKE Method Spike Blank _ Spike QC Limits (**)
COMPOUNDS Blank Result Added Result Recovery (Mandatory)
<2> <3> <1> % % Recovery Range
Benzene ND 50 45 90.0 61 - 119
Toluene ND 50 46 92.0 65 - 125
EthylBenzene ND 50 46 92.0 70 - 118
O Xylene ND S0 46 92.0 72 - 117
M & P Xylene ND 100 88 88.0 72 - 116
MATRIX SPIKES
SPIKE Sample Spike Matrix Spike Matrix  Spike MS/MSD OC Limitsg({***)
COMPOUNDS Results Added Duplicate Relative ¥ (Advisory)
Result Recovery| Result Recovery|Difference| RPD
<2> <3> <l> <4> <1l> <5> Max. Recovery Range

BENZENE ND 20 16 80.0 16 80.0 0 21 32 - 164
TOLUENE ND 20 16 80.0 16 80.0 0 20 38 - 159
ETHYLBENZENE ND 20 16 80.0 16 80.0 0 19 52 - 142
O XYLENE ND 20 16 80.0 16 80.0 0 18 53 - 143
M & P XYLENE ND 40 31 77.5 31 77.5 0 17 53 - 144

Analyst: CJ

Sequence Date: 12/20/98

SPL ID of sample spiked: 9812573-01A

Sample File ID: U L2216.TX0

Method Blank File ID:

Blank Spike File ID: U_L2209.TXO0
Matrix Spike File ID: U _L2211.TX0

Matrix Spike Duplicate File ID: U L2212.TX0

SAMPLES IN BATCH (SPL ID):

9812573-05A
9812573-~09A
9812573-02A
9812623~01A

* =
« =

NC =
ND =

¥ Recovery =

LCS % Recovery =

(**) =

(***)

9812573-06A

(<1l>

= Values outside QC Range due to Matrix Interference

Data outside Method Specification limits.

Not Detected/Below Detection Limit
[{ <1> - <2> ) /
/ <3> )

Relative Percent Difference =

<3> ] x 100
x 100

{except RPD)

Not Calculated (Sample exceeds spike by factor of 4 or more)

Source: SPL Historical LImits-1st Qtr.'97

9812573-07A

9812573-10A 9812573-11A
9812573-03A 9$812573-13A
9812573-04A

9812573-08A
9812573-12A
9812573-01A

= Source: SPL Historical LImits-1st Qtr.'97

J(<c4> - <5> | / [(<4> + <5> ) x 0.5] x 100

8880 INTERCHANGE DR.
HOUSTON, TX 77054
(713) 560-0901

1511 E. ORANGETHORPE AVE.
FULLERTON, CA 92831
(714) 347-6868

500 AMBASSADOR CAFFERY PKWY.
SCOTT, LA 70583-8544
(318) 237-4SPL.

459 HUGHES DRIVE
TRAVERSE CITY, M) 49686
(616) 947-5777



SPL BATCH QUALITY CONTROL REPORT ** PAGE
ethod Modified 8015B*** for Diesel

o} “iphe L ®
Ma BORAT@RIES Batch Id: HP_V981223012200

Units: mg/L
“ BLANK SPIKES
SPIKE Sample Spike Matrix  Spike Matrix Spike MS/MSD OC Limits(**)
COMPOUNDS Results | Added Duplicate Relative % {Advisory)
Result Recovery| Result Recovery|Difference| RPD
<2> <3> <l> <4> <l> <5> Max. Recovery Range
u DIESEL ND 5.0 6.6 132 6.1 122 7.87 39 21 - 175
Analyst: RR * = Valuesg Outside QC Range. « = Data outside Method Specification limits.
| Sequence Date: 12/23/98 NC = Not Calculated (Sample exceeds spike by factor of 4 or more)
J Method Blank File ID: ND = Not Detected/Below Detection Limit
Sample File ID: % Recovery = [( <1> - <2> )} / <3> ] x 100
Blank Spike File ID: VVL3120.TX0 Relative Percent Difference = |(<4> - <5> | / [(<4> + «5> ) x 0.5] x 100
Matrix Spike File ID: (**) = Source: SPL-Houston Historical Data (4th Q '97)
Matrix Spike Duplicate File ID:
1 I SAMPLES IN BATCH (SPL ID) : 9812573-09B 9812573-10B 9812573-11B 9812573-12B
9812614-19C 9812614-20C 9812614-15C 9812614-16C
9812573-01B 9812614-17C 9812614-21C 9812614-18C
ﬂ 9812573-02B 9812573-03B 9812573-04B 9812573-05B
9812573-06B 9812573-07B 9812573-08B
8880 INTERCHANGE DR. 500 AMBASSADOR CAFFERY PKWY. 459 HUGHES DRIVE 1511 E. ORANGETHORPE AVE.
n HOUSTON, TX 77054 SCOTT, LA 70583-8544 TRAVERSE CITY, Mi 49686 FULLERTON, CA 92631
(713) 660-0901 (318) 237-4SPL (816) 947-5777 (714) 447-6868




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

®

** SPL QUALITY CONTROL REPORT **

Matrix: Aqueous Reported on: 12/29/98
Analyzed on: 12/12/98
Analyst: PT

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

Nitrate (as NO3)
Method 300.0 *

SPL Sample Blank LCs Measured % QC Limits

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

LCS ND 4.3 4.3 100 90 - 110

-9812770

Samples in batch:

9812562-01C 9812562~-02C 9812562-03C 9812562-04C
9812562-05C 9812573~05C 9812573-06C 9812573-07C
9812620-01D

COMMENTS:

LCS= SPL ID# 94453171-19



®
** SPL QUALITY CONTROL REPORT **
Matrix:  Aqueous Reported on: 12/29/98
Analyzed on: 12/12/98
Analyst: PT

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

Nitrate (as NO3)
Method 300.0 *

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

Matrix Spike Matrix Spike QC LIMITS
SPL Sample |Method|Sample|Spike Duplicate RPD (Advisory)
ID Number |Blank |Result|Added |[Result|Recovery|Result|Recovery| (%) RPD % REC
mg/L Img/L |mg/L img/L % mg/L % Max
9812562-01C | ND 5.2 5.0 9.9 94.0 9.9 94.0 0 5 8 -115
-9812771

Samples in batch:

9812562-01C 9812562-02C 9812562-03C 9812562-04C
9812562-05C 9812573-05C 9812573-06C 9812573-07¢
9812620-01D

COMMENTS:

LCS= SPL ID# 94453171-19



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON. TEXAS 77054

® PHONE (713) 660-0901

**% SPIL, QUALITY CONTROL REPORT **

Matrix: Agueous Reported on: 12/29/98
Analyzed on: 12/15/98
Analyst: PT

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

Sulfate
Method 300.0 *

SPL Sample Blank LCS Measured % QC Limits
ID Number Value Concentration|Concentration| Recovery Recovery
mg/L ng/L mg/L
LCS ND 5.0 .5.2 10.4 90 - 110
-9812776

Samples in batch:
9812562-01D 9812562-02D 9812562-03D 9812562-04D
9812562-05D 9812573-05C 9812573-06C 9812573-07C
9812620-01D

COMMENTS:

LCS= SPL ID# 94453171-04




®

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

*% SPL QUALITY CONTROL REPORT **

Reported on: 12/29/98
Analyzed on: 12/15/98
Analyst: PT

Matrix:  Aqueous

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

Sulfate

Method 300.0 *

9812562-01D
9812562-05D
9812620-01D

COMMENTS:

Samples in batch:

9812562-02D
9812573-05C

LCS= SPL 1D# 94453171-04

9812562-03D
9812573-06C

9812562-04D
9812573-07¢C

Matrix Spike Matrix Spike QC LIMITS
SPL Sample [Method|Sample|Spike Duplicate RPD (Advisory)
ID Number |Blank [Result|Added |Result|Recovery|Result|Recovery| (%) RPD % REC
mg/L mg/L |mg/L |[mg/L % mg/L % Max
9812562-02D | ND 20.0 |5.0 25.3 (106 25.3 |106 0 7.0 (88 -112
-9812777



|

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

®
*%  SPL QUALITY CONTROL REPORT ** PHONE (713) 660-0901
Matrix:  Aqueous Reported on: 12/29/98
Analyzed on: 12/15/98
Analyst: PT

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

Sulfate
Method 300.0 *

u Matrix Spike Matrix Spike Qac LIMITS
SPL Sample [Method|Sample|Spike Duplicate RPD (Advisory)
ID Number {Blank |Result{Added |Result|Recovery|Result|Recovery| (%) RPD % REC
mg/L mg/L mg/L mg/L % mg/L % Max
9812562-02D0 | ND 20.0 |5.0 25.3 ]106 25.3 (106 0 7.0 (88 -112
-9812777

Samples in batch:

9812562-01D 9812562-02D 9812562-03D 9812562-04D
9812562-05D 9812573-05C 9812573-06C 9812573-07¢C
9812620-01D

COMMENTS:

LCS= SPL ID# 94453171-04
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SPL Houston Environmental Laboratory

Sample Login Checklist
Date: Time:
“12)i jas oo

SPL Sample ID:

0512573

Name:

\ Sl Coc Bicorn> i /11 /528“

Yes | No
u 1 {Chain-of-Custody (COC) form is present. 7,
| 2 |COC is properly completed.
| u 3 {If no, Non-Conformance Worksheet has been completed. .
I 4 |Custody seals are present on the shipping container. \/
5 |If yes, custody seals are intact. ‘\/ )
‘ I 6 |All samples are tagged or labeled. v’
7 |If no, Non-Conformance Worksheet has been completed.
l 8 |Sample containers arrived intact
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1.0 INTRODUCTION

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

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

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

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

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

included.
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20 GROUNDWATER SAMPLING AND ANALYSES

Brown and Caldwell purged and sampled the groundwater monitoring wells at the facility on
September 30, 1998 to determine concentrations of dissolved-phase hydrocarbons in groundwater.
The following subsections describe the activities conducted during this sampling event and present

the results of the groundwater analyses.

2.1  Groundwater Measurements and Sampling

Eleven monitor wells were sampled during the September 1998 sampling event. A site map
depicting the locations of the monitor wells is presented as Figure 1. As noted in previous sampling
reports, monitor well MW-2 can not be located and is assumed destroyed by facility activities such

as grading.

Groundwater level measurements were obtained from the monitor wells prior to purging and
sampling the wells. Groundwater levels were obtained with an oil/water interface probe and
recorded to the nearest 0.01 foot. A cumulative table of groundwater elevation data is presented on
Table 2. The groundwater elevation data indicates that the general groundwater flow direction is to
the east with a hydraulic gradient of approximately 0.005 foot/foot (ft/ft). A potentiometric surface
map is presented in Figure 2. A hydrocarbon sheen was observed in monitor wells MW-1, MW-4
and MW-9. The passive skimmer in MW-4 had accumulated approximately 200 milliliters of

phase-separated hydrocarbons (PSH) since the last sampling event.

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

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

Table 3.

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

documentation.

Field measurement equipment was decontaminated prior to and after each use. Decontamination
procedures consisted of washing with fresh water and a non-phosphate detergent and rinsing with
deionized (DI) water. Purged water and excess water generated by equipment cleaning operations
were discharged to the on-site water reclamation system for re-use for other purposes 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 Modifted and
benzene, toluene, ethylbenzene and total xylenes (BTEX) by EPA Method 8020. Additionally,
three monitor wells (MW-10, MW-11A and MW-12) were sampled for methane, nitrate, and

sulfate.
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Current and cumulative analytical results for BTEX, TPH-D, and TPH-G are presented in Table 4.
The June 1998 and September 1998 analytical results for nitrate, sulfate, and dissolved methane
analyses performed on groundwater samples from monitor wells MW-10, MW-11A, and MW-12

are presented in Table 5.

BTEX constituent concentrations in excess of applicable laboratory detection limits were reported
in nine of the 12 groundwater samples collected during this sampling event. Benzene
concentrations were below the New Mexico Water Quality Control Commission (WQCC) Standard
of 0.01 miiligrams per liter (mg/L) in monitor wells MW-1, MW-5, MW-7, MW-8, MW-9, and
MW-11A. Figure 3 presents a benzene isoconcentration and total BTEX distribution map for the
September 1998 sampling event. A total petroleum hydrocarbon distribution map for the
September 1998 sampling event is presented in Figure 4. The laboratory analytical report and

chain-of-custody record for the groundwater samples are included in Appendix B.

Benzene concentrations in monitor wells MW-1, MW-3 and MW-4, which are located near the
former source area, have continued to decrease since the expansion of the biosparging system in
February/March 1998. The benzene concentration in monitor well MW-1 is less than the New
Mexico WQCC standard of 0.01 mg/L. Benzene concentrations in the off-site monitor well, MW-
9, have generally stabilized at a concentration less than 0.01 mg/L. The benzene concentration

increased in monitor well MW-6 during the period from June 1998 to September 1998, however.

Concentrations of dissolved phase BTEX displayed an overall decrease in the area of monitor
wells MW-10 and MW-11/11A subsequent to removal of a field waste tank (see Figure 1) in
March 1997. Benzene and total BTEX concentrations increased in downgradient wells MW-10

and MW-12 between June 1998 and September 1998, however.

2.3 Natural Attenuation Evaluation

Natural attenuation is planned to be the primary remediation mechanism for the portion of the
plume in the area of the former field waste tanks (see Figure 3). The primary evidence of natural
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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 observed
decreases in benzene and total BTEX concentrations in monitor wells MW-10 and MW-11
following removal of the of the field waste tank on March 6-7, 1997 reflect a decreased rate of
hydrocarbon loading in these areas. The observed increases in benzene and total BTEX
concentrations in monitor wells MW-10 and MW-12 during the time period between June 1998 and
September 1998 indicate that hydrocarbon loading rates from residual impacted soil periodically
exceeds the natural attenuation capacity of certain areas of the site. The following lines of
geochemical evidence suggest that intrinsic bioremediation (an important natural attenuation

mechanism) is occurring:

1. DO concentrations measured in monitor wells MW-10, MW-11A, and MW-12 are
depressed relative to background. DO concentrations of 0.00 mg/L, 0.65 mg/L, and 0.61
mg/L. were measured in monitor wells MW-10, MW-11A, and MW-12, respectively. These
concentrations are less than the measured DO concentrations of 5.67 mg/L, 4.53 mg/L, and
2.83 mg/L in monitor wells MW-5, MW-7, and MW-8, respectively, which are upgradient
or cross-gradient wells believed to exhibit background conditions. DO is utilized during
intrinsic bioremediation. Therefore, DO concentrations should be depressed in areas where
intrinsic bioremediation is occurring.

2. Nitrate concentrations were measured at less than 0.01 mg/L in monitor wells MW-10 and
MW-12 and at a concentration of 0.4 mg/L in MW-11A. These concentrations are less than
the nitrate concentrations of 3.87 mg/L, 3.92 mg/L, and 1.84 mg/L. measured in March 1998
in monitor wells MW-5, MW-7, and MW-8, respectively, which are believed to exhibit
background conditions. Nitrate is utilized during intrinsic bioremediation after DO 1is
depleted. Therefore, nitrate concentrations should be depressed in areas where intrinsic
bioremediation is occurring.

3. Ferrous iron was measured at concentrations of 7.0 mg/L and 8.0 mg/L in monitor wells
MW-10 and MW-12, respectively. Ferrous iron was not detected in any of the other
monitor wells at the site, except MW-8 and MW-9. Ferrous iron concentrations in monitor
wells MW-8 and MW-9 were 1.0 mg/L and 0.2 mg/L, respectively. When DO and nitrate
are depleted, anaerobic microbes which utilize other electron acceptors become active.
Ferrous iron is the reduction product of ferric iron, a common electron acceptor. Therefore,
ferrous iron concentrations should increase in areas where intrinsic bioremediation is
occurring.
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4. Oxidation-Reduction Potential (redox) is the measure of chemical energy in groundwater.
Redox values in the vicinity of the background monitor wells MW-5, MW-7 and MW-8
were 182.8 millivolts (mV), 100.9 mV and 27.3 mV, respectively. Redox in the vicinity of
monitor wells MW-10, MW-11A and MW-12 were found to be -92.8 mV, -56.6 mV and —
106.5 mV, respectively. The negative redox values in monitor wells MW-10, MW-11A and
MW-12 indicate that electron acceptors other than dissolved oxygen are being utilized.

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

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

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

relative to methane concentrations in monitor wells MW-11A and MW-12, suggesting that

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

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

expected to increase during the course of bioremediation processes, is inconclusive.

It is recommended that monitoring for natural attenuation evaluation parameters continue in this

arca.
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3.0 REMEDIATION SYSTEM

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

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

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

Concentrations of benzene and total BTEX in monitor well MW-1 measured during the September
1998 groundwater sampling event have decreased relative to those observed during the March 1998
sampling event. Benzene concentrations dropped from 4,800 pg/L to 3.2 pg/L, and total BTEX
concentrations dropped from 15,600 pg/L to 1,343.2 ug/L between March 1998 and September
1998. During this same time period, benzene concentrations decreased from 140 pg/L to 42 ng/L
in monitor well MW-3 and from 150 pg/L to 80 pg/L in monitor well MW-4. These decreases
are likely attributable to increased air flow being applied to the aquifer through air injection wells

AI-20 through AI-24.

The presence of approximately 200 ml of PSH in the hydrophobic filter installed in monitor well
MW-4 was noted during the September 1998 groundwater sampling event. Operation of the new
sparging and extraction wells in the central portion of the hydrocarbon plume since early March
1998 may have mobilized free product, resulting in its appearance in monitor well MW-4. Tt is
believed that application of additional remediation stress and continued PSH recovery operations
from monitor wells near the center of the hydrocarbon plume will ultimately result in removal of

PSH from the subsurface.

The vapors recovered during the extraction process are discharged to the atmosphere in accordance
with the State of New Mexico Air Quality Regulations. Following initial system startup operations,
effluent air samples were collected on a monthly basis from the recovered vapors to monitor the
bioremediation process and emission rate. Upon receiving a determination from the State of New
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).
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The analytical results demonstrated a significant reduction in hydrocarbon vapor concentrations and
emissions rates between November 1995 and July 1997. Total BTEX concentrations decreased
from 391 parts per million by volume (ppmv) in November 1995 to 17.3 ppmv in July 1997. The
corresponding BTEX emissions decreased from 0.77 Ib/hour to 0.03 Ib/hour. TPH concentrations
decreased from 1,870 ppmv in November 1995 to 65 ppmv in July 1997. The corresponding TPH -
Volatile Organic Compound (VOC) emissions rates decreased from 3.21 lb/hour to 0.08 lb/hour.

These emission rates were well below the regulatory limit of 10 Ib/hour for VOCs. Therefore, use
of a field monitoring instfument 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 September 1998 sampling event was

200 ppmv.

The TPH concentration of 200 ppmv measured during the September 1998 sampling event shows a
substantial drop from the 1500 ppmv TPH discharge rate observed during the March 24, 1998
groundwater sampling event. The September 1998 TPH discharge rate of 200 ppmv is comparable
to TPH concentrations measured during the time period from August 1996 through December
1997, prior to the system modifications performed in February and March 1998. The increased
TPH concentration observed in the March 1998 event relative to the time period from 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, but discharge rates have returned to more typical levels

during the June 1998 and September 1998 groundwater sampling events.

The VOC emissions rate calculated for the September 1998 groundwater sampling event was 0.26
Ib/hour. This emission rate is below the regulatory limit of 10 Ib/hour for VOCs. The September
1998 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 lb/hour VOC emissions

rate calculated for the March 1998 sampling event.
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A cumulative summary of analytical results for air emissions monitoring is included in Table 5.

These results are based on both laboratory and field analyses.
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40 CONCLUSIONS AND RECOMMENDATIONS

The following conclusions and recommendations are based on information obtained during the
September 1998 quarterly groundwater sampling event at the BJ Services Hobbs, New Mexico

facility.

4.1 Conclusions

o Groundwater flow was to the east at an average hydraulic gradient of 0.005 ft/ft.

. Dissolved benzene and total BTEX concentrations have decreased in monitor wells MW-1,
MW-3 and MW-4, which are located near the central portion of the plume, during the time
period between June 1998 and September 1998.

. Dissolved benzene concentrations have decreased in perimeter monitor wells MW-5, MW-
7, MW-8 and MW-9 during operation of the biosparging system.

o Benzene concentrations in monitor wells MW-1, MW-5, MW-7, MW-8, MW-9, and MW-
11A are below the New Mexico Water Quality Control Commission standard of 0.01 mg/L.

) Increases in benzene concentrations were observed in monitor wells MW-6, MW-10 and
MW-12 during the period from June 1998 to September 1998.

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

4.2 Recommendations

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

. Evaluate application of increased air flow pressure in the area of monitor well MW-6.

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

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

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

Date

Activity

February 7, 1991

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

August 6, 1991

OCD requested submittal of an investigation work plan.

September 5, 1991

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

November 15, 1991

The OCD approved Technical Work Plan submitted by RSA.

December 16, 1991

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

February 21, 1992

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

July 29 -
August 10, 1992

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

July 30, 1993

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

August 16-19, 1993

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

January 26, 1994

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

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

August 11, 1994 RAP approved by the OCD.

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

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

event.

August 2-9, 1995

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

August 14-26, 1995

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

September 19, 1995

Began operation of the extraction portion of the biosparging system.

November 13, 1995

Began operation of the injection portion of the biosparging system.

November 14, 1995

Brown and Caldwell conducted the November 1995 groundwater
sampling event.

February 23, 1996

Brown and Caldwell conducted the February 1996 groundwater
sampling event.

May 31, 1996

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

Date

Activity

August 23, 1996

Brown and Caldwell conducted the August 1996 groundwater
sampling event.

December 2, 1996

Brown and Caldwell conducted the December 1996 groundwater
sampling event.

March 6-7, 1997

BJ Services removed the 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 injection wells Al-20 through Al-24.

March 10, 1998

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

March 23-24, 1998

Brown and Caldwell conducted the March 1998 groundwater
sampling event.

March 24, 1998

Operation of previously existing injection wells resumed.

June 23, 1998

Brown and Caldwell conducted the June 1998 groundwater sampling
event.

September 30, 1998

Brown and Caldwell conducted the September 1998 groundwater
sampling event.
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Table 2

Cumulative Groundwater Elevation Data

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

Free Product

Date Depth to Thickness GW Elevation
Monitoring Well TOC Elevation Measured GW (ft) (ft) (ft MSL) Comments
MW-1
3,647.53 8/10/92 53.22 0.00 3,594.31 (1)
, 3,647.53 2/9/93 53.03 0.00 3,594.50
3,647.53 8/18/93 53.10 0.00 3,594.43
3,647.53 1/26/94 53.31 0.00 3,594.22
3,647.53 5/3/95 54.64 0.20 3,593.05 (2)
' 3,647.53 7/31/95 54.14 0.00 3,593.39
3,647.53 11/14/95 53.69 0.00 3,593.84
3,647.53 2/23/96 54.32 0.00 3,5693.21
‘ I 3,647.53 5/31/96 54.14 0.00 3,593.39
| 3,647.53 8/23/96 56.17 0.00 3,5691.36
! 3,647.53 12/2/96 55.27 0.00 3,5692.26
' 3,647.53 3/12/97 55.70 0.27 3,592.05 (3)
3,647.53 6/12/97 55.08 0.02 3,592.47
3,647.53 9/12/97 55.64 0.51 3,592.31
' 3,647.53 12/10/97 55.46 0.00 3,592.07 PSH Sheen
‘ 3,647.53 3/24/98 55.81 0.00 3,591.72 PSH Sheen
3,647.53 6/23/98 56.38 0.06 3,591.20
3,647.53 9/30/98 56.82 0.00 3,590.71 PSH Sheen
' Mw-2
3,647.59 8/10/92 52.82 0.00 3,594.77 (1)
3,644.84 2/9/93 49.60 0.00 3,595.24
I 3,644.84 8/18/93 49.71 0.00 3,595.13
| 3,644.84 1/26/94 49.97 0.00 3,584.87
! I 5/3/95 (4)
I Table printed: 05-Nov-98 Page 1 of 6




Table 2

Cumulative Groundwater Elevation Data

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

Free Product

Date Depth to Thickness GW Elevation

Monitoring Well TOC Elevation Measured GW (ft) (ft) (ft MSL) Comments
MW-3 ,

3,647.68 8/10/92 52.99 0.00 3,594.69 8))]

3,647.68 2/9/93 52.72 0.00 3,594.96

3,647.68 8/18/93 52.82 0.00 3,594.86

3,647.68 1/26/94 53.05 0.00 3,594.63

3,647.68 . 5/3/95 54.31 0.00 3,593.37

3,645.00 7/31/95 51.24 0.00 3,593.76

3,645.00 11/14/95 51.10 0.00 3,593.90

3,645.00 2/23/96 51.68 0.00 3,5693.32

3,645.00 5/31/96 51.45 0.00 3,593.55

3,645.00 8/23/96 51.55 0.00 3,593.45

3,645.00 12/2/96 52.23 0.00 3,592.77

3,645.00 312/97 52.67 0.00 3,592.33 (3)

3,645.00 6/12/97 52.68 0.00 3,592.32

3,645.00 9/11/97 52.71 0.00 3,592.29

3,645.00 12/10/97 52.89 0.00 3,592.11

3,645.00 3/23/98 53.22 0.00 3,5691.78

3,645.00 6/23/98 53.66 0.00 3,5691.34

3,645.00 9/30/98 54.06 0.00 3,590.94
MW-4

3,645.28 8/10/92 50.55 0.00 3,594.73 (1)

3,645.28 2/9/93 50.26 0.00 3,595.02

3,645.28 8/18/93 50.38 0.00 3,594.90

3,645.28 1/26/94 50.90 0.30 3,594.63

3,645.28 5/3/95 51.51 0.45 3,594.14

3,645.28 7/31/95 51.74 0.26 3,593.75

3,645.28 11/14/95 51.03 0.00 3,594.25

3,645.28 2/23/96 51.65 0.01 3,593.64

3,645.28 5/31/96 51.48 0.00 3,593.80

3,645.28 8/23/96 53.49 0.00 3,591.79

3,645.28 12/2/96 52.32 0.00 3,592.96

3,645.28 3/12/97 52.74 0.05 3,592.58 (3)

3,645.28 6/12/97 53.08 0.44 3,592.56

3,645.28 9/12/97 52.60 0.15 3,592.80

3,645.28 12/10/97 52.89 0.00 3,592.39 PSH Sheen

3,645.28 3/24/98 53.20 0.25 3,592.29

3,645.28 6/23/98 53.82 0.22 3,591.64

3,645.28 9/30/98 53.96 0.00 3,581.32 200 mi PSH
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Table 2

Cumulative Groundwater Elevation Data

Hobbs, New Mexico Facility

u BJ Services Company, U.S.A.
Free Product
Date Depth to Thickness GW Elevation
Monitoring Well TOC Elevation Measured GW (ft) (ft) (ft MSL) Comments
I MW-5
3,647.72 8/10/92 52.38 0.00 3,595.34 (1)
3,647.72 2/9/93 52.06 0.00 3,595.66
I 3,647.72 8/18/93 52.16 0.00 3,5695.56
3,647.72 1/26/94 52.50 0.00 3,595.22
3,647.72 5/3/95 53.57 0.00 3,594.15
3,647.72 7/31/95 53.27 0.00 3,594.45
3,647.72 11/14/95 52.83 0.00 3,594.89
; 3,647.72 2/23/96 53.57 0.00 3,594.15
3,647.72 5/31/96 53.16 0.00 3,594.56
3,647.72 8/23/96 53.41 0.00 3,594.31
3,647.72 12/2/96 53.98 0.00 3,593.74
' 3,647.72 3/12/97 54.44 0.00 3,5693.28 (3)
3,647.72 6/12/97 54.48 0.00 3,593.24
) 3,647.72 9/12/97 54.29 0.00 3,5693.43
3,647.72 12/10/97 54.66 0.00 3,593.06
3,647.72 3/23/98 55.05 0.00 3,592.67
3,647.72 6/23/98 55.44 0.00 3,592.28
l 3,647.72 9/30/98 55.65 0.00 3,592.07
MW-6
3,644.74 2/9/93 50.58 0.00 3,594.16 )
l 3,644.74 8/18/93 50.78 0.00 3,593.96
3,644.74 1/26/94 51.00 0.00 3,593.74
3,644.74 5/3/95 52.63 0.00 3,592.11
3,644.74 7/31/95 51.90 0.00 3,592.84
l 3,644.74 11/14/95 51.19 0.00 3,593.55
3,644.74 2/23/96 52.10 0.00 3,592.64
3,644.74 5/31/96 51.76 0.00 3,592.98
l 3,644.74 8/23/96 51.63 0.00 3,593.11
3,644.74 12/2/96 52.85 0.00 3,591.89
3,644.74 3/12/97 53.55 0.00 3,5681.19 (3)
' 3,644.74 6/12/97 52.08 0.00 3,592.66
3,644.74 9/11/97 53.72 0.00 3,591.02
3,644.74 12/10/97 53.27 0.00 3,591.47
3,644.74 3/23/98 53.56 0.00 3,591.18
3,644.74 6/23/98 52.88 0.00 3,591.86
l 3,644.74 9/30/98 54.89 0.00 3,589.85
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Table 2

Cumulative Groundwater Elevation Data

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

Free Product

Date Depth to Thickness GW Elevation
Monitoring Well TOC Elevation Measured GW (ft) (f) (ft MSL) Comments
I MW-7
3,644.55 2/9/93 50.53 0.00 3,594.02 (§))]
3,644.55 8/18/93 50.74 0.00 3,593.81
u 3,644.55 1/26/94 51.01 0.00 3,593.54
3,644.55 5/3/95 52.25 0.00 3,592.30
3,644.55 7/31/95 51.92 0.00 3,592.63
I 3,644.55 11/14/95 51.48 0.00 3,593.07
3,644.55 2/23/96 52.15 0.00 3,592.40
3,644.55 5/31/96 51.78 0.00 3,592.77
I 3,644.55 8/23/96 52.02 0.00 3,592.53
3,644.55 12/2/96 52.52 0.00 3,5692.03
3,644.55 3/12/97 52.99 0.00 3,591.56 (3)
I 3,644.55 6/12/97 53.08 0.00 3,5691.47
3,644.55 9/11/97 53.00 0.00 3,591.55
3,644.55 12/10/97 53.28 0.00 3,591.27
I 3,644.55 3/23/98 53.59 0.00 3,590.96
3,644.55 6/23/98 54.20 0.00 3,590.35
3,644.55 9/30/98 54.54 0.00 3,590.01
MW-8
3,644.87 2/9/93 50.48 0.00 3,594.39 (1)
3,644.87 8/18/93 50.67 0.00 3,594.20
I 3,644.87 1/26/94 50.96 0.00 3,593.91
i 3,644.87 5/3/95 52.15 0.00 3,592.72
‘ 3,644.87 7/31/95 51.77 0.00 3,593.10
. 3,644.87 11/14/95 51.37 0.00 3,593.50
3,644.87 2/23/96 52.17 0.00 3,592.70
3,644.87 5/31/96 51.55 0.00 3,593.32
3,644.87 8/23/96 51.92 0.00 3,592.95
l 3,644.87 12/2/96 52.43 0.00 3,592.44
3,644.87 3/12/97 52.93 0.00 3,591.94 (3)
3,644.87 6/12/97 53.96 0.00 3,590.91
l 3,644.87 9/11/97 52.73 0.00 3,592.14
3,644.87 12/10/97 53.15 0.00 3,591.72
3,644.87 3/23/98 53.51 0.00 3,591.36
3,644.87 6/23/98 54.01 0.00 3,590.86
3,644.87 9/30/98 54.35 0.00 3,590.52
1
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Table 2

Cumulative Groundwater Elevation Data

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

Free Product

Date Depth to Thickness GW Elevation
Monitoring Well TOC Elevation Measured GW (ft) (ft) (ft MSL) Comments
MWwW-9
3,644.78 4/22/93 49.73 0.00 3,595.05 (1
3,644.78 7/15/93 49.65 0.00 3,595.13
3,644.78 8/18/93 49.85 0.00 3,594.93
3,644.78 1/26/94 50.02 0.00 3,594.76
3,644.78 5/3/95 51.35 0.00 3,593.43
3,644.78 7/31/95 50.97 0.00 3,593.81
3,644.78 11/14/95 50.43 0.00 3,594.35
3,644.78 2/23/96 51.12 0.00 3,593.66
I 3,644.78 5/31/96 50.89 0.00 3,593.89
3,644.78 8/23/96 50.98 0.00 3,593.80
3,644.78 12/2/96 51.58 0.00 3,593.20
I 3,644.78 3/12/97 52.21 0.05 3,592.61 (3)
3,644.78 6/12/97 52.10 0.00 3,5692.68 PSH Sheen
3,644.78 9/12/97 51.95 0.00 3,592.83 PSH Sheen
l 3,644.78 12/10/97 52.37 0.00 3,592.41 Slight Sheen
3,644.78 3/23/98 52.68 0.00 3,592.10 Slight Sheen
3,644.78 6/23/98 53.08 0.00 3,591.70 PSH Sheen
I 3,644.78 9/30/98 53.39 0.01 3,591.40 PSH Sheen
MW-10
‘ 3,644.47 8/18/93 51.54 0.00 3,592.93 (@)
3,644.47 1/26/94 51.90 0.00 3,592.57
I 3,644.47 5/3/95 52.97 0.00 3,591.50
3,644 .47 7/31/95 52.87 0.00 3,591.60
3,644.47 11/14/95 52.51 0.00 3,591.96
‘ l 3,644.47 2/23/96 53.05 0.00 3,591.42
3,644.47 5/31/96 52.79 0.00 3,591.68
3,644.47 8/23/96 53.03 0.00 3,591.44
l 3,644.47 12/2/96 53.41 0.00 3,591.06
3,644.47 3/12/97 54.21 0.00 3,590.26 (3)
3,644.47 6/12/97 53.99 0.00 3,590.48
I 3,644.47 9/12/97 53.94 0.00 3,590.53
3,644.47 12/10/97 54,12 0.00 3,590.35
3,644.47 3/23/98 54.51 0.00 3,589.96
I 3,644.47 6/23/98 55.12 0.00 3,589.35
3,644.47 9/30/98 55.61 0.00 3,588.86
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Table 2
Cumulative Groundwater Elevation Data
Hobbs, New Mexico Facility
BJ Services Company, U.S.A.

Free Product

Date Depth to Thickness GW Elevation
Monitoring Well ~ TOC Elevation Measured GW (ft) (f) (ft MSL) Comments
MW-11 A
3,643.78 8/18/93 51.92 0.00 3,591.86 (1)
; 3,643.78 1/26/94 52.32 0.00 3,591.46
! 3,643.78 5/3/95 53.38 0.00 3,590.40
3,643.78 7/31/95 53.35 0.00 3,590.43
3,643.78 11/14/95 52.96 0.00 3,590.82
' 3,643.78 2/23/96 53.50 0.00 3,590.28
3,643.78 5/31/96 53.25 0.00 3,590.53
3,643.78 8/23/96 53.49 0.00 3,590.29
3,643.78 12/2/96 53.79 0.00 3,589.99
3,643.78 3/12/97 53.81 0.00 3,589.97 (3)
3,643.78 - 6/12/97 53.96 0.00 3,589.82
I 3,643.78 9/12/97 52.93 0.00 3,590.85
12/10/97 (5)
MW-11A
' 3,644 .24 3/23/98 54.79 0.00 3,589.45 (6)
3,644.24 6/23/98 55.43 0.00 3,588.81
3,644.24 9/30/98 55.96 0.00 3,588.28
MW-12
3,644.29 3/23/98 54,72 0.00 3,589.57 (6)
3,644.29 6/23/98 55.48 0.00 3,588.81
3,644.29 9/30/98 56.02 0.00 3,588.27

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

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

(8) Top of casing elevations and groundwater elevations relative to MSL after March 1997.

(4) MW-2 could not be located and is assumed detroyed after January, 1994
(5) MW-11 could not be located and is assumed detroyed after September 12, 1997.
(6) TOC elevations for MW-11A and MW-12 estimated relative to TOC elevation for MW-10.

Table printed: 05-Nov-98 Page 6 of 6
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Table 3

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

Dissolved Ferrous
Monitor Date Well pH Temperature | Conductivity Redox Oxygen Iron Alkalinity
Well Measured Volume oC (umhos) (mV) (mg/L) (mg/L) (mg/L)

MW-1 9/30/98 3 NR NR NR NR NR 0 NA
MW-3 9/30/98 0 7.42 22.80 1398 106.1 6.66
1 7.30 22.40 1360 90.4 5.56
2 7.28 22.50 1294 67.6 5.76

3 7.24 21.50 1286 322 4.84 0 320

MW-4 9/30/98 3 NR NR NR NR NR 0.1 NA
MW-5 9/30/98 0 7.34 2228 1156 2173 6.95
1 7.27 20.48 1150 203.2 6.84
2 7.25 19.87 1118 193.7 6.00

3 7.21 20.12 1103 182.8 5.67 NA NA
MW-6 9/30/98 0 8.19 25.42 1197 352 9.56
1 7.90 24.06 1108 234.2 8.42
2 7.97 24.36 1152 211.7 7.58

3 7.86 25.02 1210 260.7 6.50 0 200
MW-7 9/30/98 0 7.46 21.72 1590 44.1 4.39
1 6.98 22.67 1595 534 6.10
2 6.68 24.78 1650 120.1 4.83

3 6.79 23.27 1596 100.9 4.53 0 340
MW-8 9/30/98 0 7.36 24.55 1734 66.7 4.72
1 7.06 20.49 1638 54.3 1.92
2 7.27 22.83 1726 43.8 4.50

3 6.95 23.37 1758 27.3 2.83 1 400

MW-9 9/30/98 3 NR NR NR NR NR 0.2 380
MW-10 9/30/98 0 7.06 26.09 6800 -106.9 0.90
1 7.03 23.67 5370 -115.4 2.06
2 7.24 24.59 5314 -92.8 2.27

3 ND ND ND ND ND 7 <400
MW-11A 9/30/98 0 7.19 22.13 3577 -106.6 1.13
1 7.03 21.20 2891 -76.3 091
2 6.91 211 2890 -83.4 0.63

3 6.66 21.10 2220 -56.6 0.65 0 380
MW-12 9/30/98 0 7.29 22.36 1717 -114.5 2.38
! 7.18 20.98 1615 -122.9 1.03
2 7.00 20.40 1759 -108.0 0.73

3 6.97 20.32 1795 -106.5 0.61 8 380

MW-2 could not be located and is assumed destroyed after January, 1994,

MW-11 couid not be located and is assumed destroyed after September, 1997.

NR=No Readings, electronic instrument not used due to presence of PSH which could damage

the detector.

NA=Not Analyzed
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Table 4

Cummulative Analytical Results for Groundwater Samples

Hobbs, New Mexico Facility

BJ Services Company, U.S.A.

! Monitor Sample Sample Benzene | Toluene Ethylbenzene Xylenes TPH-D TPH-G
Well Date Type micrograms per liter, ug/l milligrams per liter, mg/L
MW-1
8/10/92 Regular 5550 12090 2160 7370 NA NA
2/9/93 Regular 2100 6500 1300 7400 NA NA
8/19/93 Regular 3200 7300 1200 3700 NA NA
‘ 1/27/194 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 57
11/15/95 Regular 880 1800 300 970 NA 6.8
2/23/96 Regular 1500 3700 620 2200 NA 21
5/31/96 Regular 1100 1700 380 990 NA 7.5
8/23/96 Regular 1800 3300 570 2100 NA 17
12/2/96 Regular 5600 9600 2100 9600 100 64
| 3/12/97 Regular 5500 9700 2600 8200 22 62
% 6/12/97 Regular 5300 34000 7500 27000 180 160
! 9/12/97 Regular 1800 4400 1000 3000 23 21
12/10/97 Regular 7600 12000 2800 8200 11 71
3/24/98 Regular 4800 7200 1200 2400 4.2 38
6/23/98 Regular 53 680 580 1400 1.4 9.2
09/30/98 Regular 3.2 90 280 970 25 3.6
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 12 3 13 NA NA
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
8/19/93 Regular 560 3100 630 1900 NA - NA
1/27/94 Regular 1070 5380 510 3120 NA NA
5/4/195 Regular 770 3300 470 1800 NA NA
8/1/95 Regular 490 2900 890 1600 NA 14
11/15/95 Regular 250 1000 180 440 NA 29
2/23/96 Regular 120 810 170 560 NA 4
5/31/96 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
312/97 Regular 370 2000 960 1400 1.8 11
6/12/97 Regular 860 4800 1700 2600 19 20
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 3.9
; 6/23/98 Regular 100 720 350 490 0.40 49
| 09/30/98 Regular 42 470 450 530 1.0 3.8
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Table 4
Cummulative Analytical Results for Groundwater Samples
Hobbs, New Mexico Facility
BJ Services Company, U.S.A.

Monitor Sample Sample Benzene Toluene Ethylbenzene I Xylenes TPH-D TPH-G
Well Date Type micrograms per liter, ug/l milligrams per liter, mg/L
MW-4

8/10/92 Regular 2594 10360 2160 6740 NA NA

2/9/93 Regular 5200 15000 2200 10000 NA NA

8/19/93 Regular 3000 12000 <2000 7000 NA NA
1/27/94 Regular NSP NSP NSP NSP NA NSP
5/3/95 Regular NSP NSP NSP NSP NA NSP

8/1/95 Regular 5700 17000 3500 13000 NA 120

11/15/95 Regular 490 1600 310 1100 NA 5.2

2/23/96 Regular 360 2800 560 2500 NA 18

5/31/96 Regular 84 830 280 1100 NA 6.2

8/23/96 Regular 110 1400 430 1800 NA 9.8

12/2/96 Regular 190 2000 1800 7200 56 43

3/12/97 Regular 220 1500 1500 4400 27 27

‘ 6/12/97 Regular 47 270 360 950 2.5 6.2
! 9112197 Regular 82 840 670 2100 15 7.6
12/10/97 Regular 230 750 970 2300 3.7 16

3/24/98 Regular 150 510 270 620 1.2 56

6/23/98 Regular 160 890 590 1600 0.69 10

09/30/98 Reguiar 80 180 370 840 2.0 3.9

MW-5

8/10/92 Regular <4 <4 <4 <4 NA NA

2/9/93 Regular <2 <2 <2 <6 NA NA

8/10/93 Regular <2 <2 <2 <6 NA NA

1/27/94 Regular 8.7 29.9 4 11.3 NA NA

5/3/95 Regular 3.7 53 0.92 46 NA NA

8/1/95 Regular <03 <03 <03 <06 NA NA

11/15/95 Regular <03 1.2 <03 1.5 NA NA

2/23/96 Regular <0.3 <03 <0.3 <06 NA NA

5/31/96 Regular 31 86 10 20 NA NA

! 8/23/96 Regular <03 <03 <03 <06 NA <01
' 12/2/96 Regular <1 <1 <1 <1 <01 <0.1
3/12/97 Regular <1 <1 <1 <1 <0.1 <0.1

6/12/97 Reguiar <1 <1 <1 <1 <0.1 <01

9/12/97 Regular <1 <1 <1 <1 <01 <0.1

12/10/97 Regular <5 <5 <5 <5 <0.2 <01

3/23/98 Regular <1 <1 <1 <1 <02 <0.1

6/23/98 Regular <1 <1 <1 <1 <0.2 <01

09/30/98 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.1

MW-6

8/10/92 Regular NS NS NS NS NA NS

2/9/93 Regular 7000 19000 3100 7200 NA NA

8/19/93 Regular 8100 19000 3500 6400 NA NA

1/27/94 Regular 7960 20200 3830 6150 NA NA

5/4/95 Regular 11000 17000 2900 6000 NA NA
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Table 4

Cummulative Analytical Results for Groundwater Samples

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

Monitor Sample Sample Benzene Toluene Ethylbenzene Xylenes TPH-D TPH-G
Well Date Type micrograms per liter, ug/l milligrams per liter, mg/L
8/1/95 Regular 8300 12000 2500 5100 NA 60
11/15/95 Regular 8900 17000 23800 5500 NA 57
2/23/96 Regular 8100 10000 2300 4000 NA 58
5/31/96 Regular 83 150 15 51 NA 0.57
5/31/96 Duplicate 87 160 13 47 NA 0.52
8/23/96 Regular 31 28 9.4 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 <05
6/12/97 Regular 1900 1400 410 310 7.8 7.4
9/11/97 Regular 11 1.3 34 <1 1 <01
12/10/97 Regular 3 4.2 1.2 3.9 1.7 0.14
3/23/98 Regular 3.6 <1 4 <1 <02 <01
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
MW-7
8/10/92 Regular NS NS NS NS NA NS
2/9/93 Regular <2 <2 <2 <6 NA NA
8/19/93 Regular <2 3 <2 <2 NA NA
1/27/94 Regular 11 <1 <1 <1 NA NA
5/3/95 Regular 52 3.4 0.67 2.8 NA NA
8/1/95 Regular 22 2.2 0.85 2.8 NA <0.1
11/15/95 Regular 8.4 077 <03 0.93 NA < 0.1
2/23/96 Regular <03 <03 <03 <0.6 NA <0.1
2/23/96 Duplicate <0.3 <03 <03 <0.6 NA <0.1
5/31/96 Regular 29 83 10 21 NA 0.25
8/23/96 Regular <03 <0.3 <0.3 <06 NA <01
12/2/96 Regular <1 <1 <1 <1 < 0.1 <0.1
3/12/97 Regular <1 <1 <1 <1 <0.1 <01
6/12/97 Regular <1 <1 <1 <1 < 0.1 <0.1
9/11/97 Regular <1 <1 <1 <1 < 0.1 <0.1
12/10/97 Regular <1 <1 <1 <1 <02 <01
3/23/98 Regular <1 <1 <1 <1 <0.2 <0.1
6/23/98 Regular <1 <1 <1 <1 <0.2 <01
09/30/98 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.1
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 <1 <1 <1 NA NA
5/3/95 Regular 3 49 0.75 3.7 NA NA
8/1/95 Regular 31 1.2 0.47 1.6 NA < 0.001
8/1/95 Duplicate 3.6 1.5 0.51 1.5 NA <0.1
11/15/95 Regular <03 0.52 <0.3 <06 NA <01
2/23/96 Regular <03 <0.3 <03 <06 NA <0.1
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Table 4
Cummulative Analytical Results for Groundwater Samples
Hobbs, New Mexico Facility
BJ Services Company, U.S.A.

Monitor Sample Sample Benzene I Toluene Ethylbenzene Xylenes TPH-D TPH-G
Well Date Type micrograms per liter, ug/| milligrams per liter, mg/L
5/31/96 Regular <03 <03 <03 <06 NA <0.1
8/23/96 Regutar <03 <03 <03 <06 NA <01
12/2/96 Regular <1 <1 <1 <1 <01 <01
3/12/97 Regular <1 <1 <1 1.8 <01 < 0.1
6/12/97 Regular <1 <1 <1 <1 <01 <01
9/11/97 Regular <1 <1 <1 <1 0.1 <01
12/10/97 Regular <1 <1 <1 <1 0.3 <01
3/23/98 Regular <1 <1 <1 <1 <0.2 <0.1
6/23/98 Regular <1 <1 <1 <1 <0.2 <01
09/30/98 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <01
MW-9
4/22/93 Regular 570 380 < 50 870 NA NA
7/115/93 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
8/1/95 Regular 660 410 91 310 NA 6.2
11/15/95 Regular 240 24 11 140 NA 1.5
11/15/95 Duplicate 170 18 10 120 NA 1.9
2/23/96 Regular 170 18 23 160 NA 43
5/31/96 Regular 120 16 3 200 NA NA
8/23/96 Reguiar 82 13 6 270 NA 4
8/23/96 Duplicate 76 14 4.8 250 NA 44
12/2/96 Regular 61 <25 <25 210 26 2.8
12/2/96 Duplicate 86 13 2.4 270 3.7 2.9
3/12/97 Regular 30 48 420 880 8.2 19
6/12/97 Regular 47 2.1 11 97 2.6 2.2
6/12/97 Duplicate <5 <5 6.6 69 5.2 1.9
9/12/97 Regular 2.1 2.3 21 120 1.2 1.9
12/10/97 Regular 4.9 9 6.8 62 0.86 0.92
3/24/98 Regular <1 <1 <1 26 0.9 1
6/23/98 Regular 2.4 22 10 36 <02 0.25
09/30/98 Regular 11 55 21 59 0.27 0.27
MW-10
8/19/93 Regular 190 460 < 200 240 NA NA
1/27/94 Regular 13.4 4 5.5 33.6 NA NA
5/4/95 Regular 980 15 11 84 NA NA
8/1/95 Regular 1300 32 32 100 NA 3.6
11/15/95 Regular 1000 24 15 36 NA 1.7
2/23/96 Regular 810 23 27 44 NA 2.4
5/31/96 Regular 700 24 34 28 NA 2
8/23/96 Regular 290 3.4 6.4 13 NA 1.4
12/2/96 Regular 280 1.3 17 8 0.94 0.97
312197 Regular 110 <5 17 <5 0.61 0.57
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Table 4

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

Cummulative Analytical Results for Groundwater Samples

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
6/12/97 Regular 150 12 30 <5 0.68 <0.5
9/12/97 Regular 87 23 26 27 0.76 0.33
9/12/97 Duplicate 87 2.4 26 2.8 0.79 0.33
12/10/97 Regular 41 9.8 12 7.7 1.1 0.28
12/10/97 Duplicate 36 8.5 10 6.7 1.2 0.24
3/23/98 Regular 36 <5 5.9 <5 1.6 <05
3/23/98 Duplicate 36 <1 53 1.3 1.7 0.18
6/23/98 Regular 37 <5 <5 <5 21 <05
09/30/98 Regular 84 3.2 30 22 1.4 0.36
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 <06 NA NA
8/1/95 Regular 44 29 5.5 13 NA 0.2
11/15/95 Regular 190 2.8 6.2 11 NA 0.4
2/23/96 Regular 49 1.2 0.51 4 NA 0.25
5/31/96 Regular 300 83 12 28 NA 0.8
8/23/96 Regular 100 1.2 03 47 NA 0.26
12/2/96 Regular 970 <5 6 8.1 2 1.3
3/12/97 Regular 130 <5 13 58 0.42 <0.5
3/12/97 Duplicate 100 <5 10 5.1 0.43 <0.5
6/12/97 Regular 150 23 19 <5 1.1 0.55
9/12/97 Regular 220 15 27 13 1 0.46
MW-11A
3/24/98 Regular 24 5 <5 <5 0.28 0.14
6/23/98 Regular 9.9 <5 <5 <5 <02 <0.5
09/30/98 Regular 93 37 2.2 7.0 <0.20 0.1
MW-12
3/24/98 Regular 100 11 6 8 0.29 0.41
6/23/98 Regular 88 <5 <5 <5 <0.2 <05
6/23/98 Duplicate 89 <5 <5 <5 0.31 <0.5
09/30/98 Regular 260 3.0 1.2 7.9 <0.20 0.62

MW-2 destroyed after January, 1994
NA =Not Analyzed

NSP =Not Sampled due to Phase Separated Hydrocarbons

NS =Not Sampled

MW-11 destroyed after September, 1997
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Table 4

Cummuiative 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
u Well Date Type micrograms per liter, ug/l milligrams per liter, mg/L
MW-1
8/10/92 Regular 5550 12090 2160 7370 NA NA
2/9/93 Regular 2100 6500 1300 7400 NA NA
I 8/19/93 Reguiar 3200 7300 1200 3700 NA NA
1/27/94 Regular 1930 4580 672 2390 NA NA
: 5/3/95 Regular NSP NSP NSP NSP NA NSP
8/1/95 Regular 390 1300 230 800 NA 57
11/15/95 Regular 880 1800 300 970 NA 6.8
2/23/96 Regular 1500 3700 620 2200 NA 21
f I 5/31/96 Reguiar 1100 1700 380 990 NA 7.5
| 8/23/96 Regular 1800 3300 570 2100 NA 17
12/2/96 Reguiar 5600 9600 2100 9600 100 64
I 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
I 12/10/97 Regular 7600 12000 2800 8200 11 71
3/24/98 Reguiar 4800 7200 1200 2400 4.2 38
6/23/98 Regular 53 680 580 1400 1.4 9.2
MW-2
l 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 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
l 2/9/93 Regular 130 <10 <10 190 NA NA
8/19/93 Reguiar 560 3100 630 1900 NA NA
1/27/94 Regular 1070 5380 510 3120 NA NA
l 5/4/95 Regular 770 3300 470 1800 NA NA
8/1/95 Regular 490 23900 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
I 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 Reguiar 370 2000 960 1400 1.8 11
6/12/97 Regular 860 4800 1700 2600 1.9 20
9/11/97 Regular 770 3000 1600 1900 1.6 16
I 12/10/97 Regular 240 740 500 450 0.59 53
3/24/98 Regular 140 630 360 310 0.56 3.9
6/23/98 Regular 100 720 350 490 0.40 4.9
' MwW-4
8/10/92 Regular 2594 10360 2160 6740 NA NA
2/9/93 Regular 5200 15000 2200 10000 NA NA
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Table 4
Cummulative Analytical Results for Groundwater Samples

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

Monitor Sample Sample Benzene Toluene I Ethylbenzene l Xylenes TPH-D TPH-G
Well Date Type micrograms per liter, ug/l milligrams per liter, mg/L
MW-4 8/19/93 Regular 3000 12000 < 2000 7000 NA NA
1/27/94 Regular NSP NSP NSP NSP NA NSP
5/3/95 Regular NSP NSP NSP NSP NA NSP
8/1/95 Regular 5700 17000 3500 13000 NA 120
11/15/95 Regular 490 1600 310 1100 NA 52
2/23/96 Regular 360 2800 560 2500 NA 18
5/31/96 Regular 84 830 280 1100 NA 6.2
8/23/96 Regqular 110 1400 430 1800 NA 9.8
12/2/96 Regular 190 2000 1800 7200 56 43
3/12/97 Regular 220 1500 1500 4400 27 27
6/12/97 Regquiar 47 270 360 950 2.5 6.2
9/12/97 Reguilar 92 840 670 2100 15 7.6
12/10/97 Regular 230 750 970 2300 37 16
3/24/98 Regular 150 510 270 620 1.2 56
6/23/98 Reguiar 160 890 590 1600 0.69 10
MW-5
8/10/92 Regular <4 <4 <4 <4 NA NA
2/9/93 Regular <2 <2 <2 <6 NA NA
8/10/93 Regular <2 <2 <2 <6 NA NA
1/27/94 Regular 8.7 299 4 11.3 NA NA
5/3/95 Regular 3.7 53 0.92 46 NA NA
8/1/95 Regular <03 <03 <0.3 <06 NA NA
11/15/95 Regular <0.3 1.2 <0.3 1.5 NA NA
2/23/96 Regular <0.3 <03 <03 <0.6 NA NA
5/31/96 Regular 31 86 10 20 NA NA
8/23/96 Reguiar <0.3 <03 <03 <0.6 NA <0.1
12/2/96 Regular <1 <1 <1 <1 <0.1 <01
3112197 Regutar <1 <1 <1 <1 <01 <0.1
6/12/97 Reguiar <1 <1 <1 <1 <0.1 <01
9/12/97 Regular <1 <1 <1 <1 <01 <0.1
12/10/97 Regular <5 <5 <5 <5 <0.2 <0.1
3/23/98 Regular <1 <1 <1t <1 <0.2 <0.1
6/23/98 Regular <1 <1 <1 <1 <0.2 <01
MW-6
8/10/92 Regular NS NS NS NS NA NS
2/9/93 Regular 7000 19000 3100 7200 NA NA
8/19/93 Regular 8100 19000 3500 6400 NA NA
1127/94 Regqular 7960 20200 3830 6150 NA NA
5/4/95 Regular 11000 17000 2900 6000 NA NA
8/1/95 Regular 8300 12000 2500 5100 NA 60
11/15/95 Regular 8900 17000 2900 5500 NA 57
2/23/96 Regular 8100 10000 2300 4000 NA 58
5/31/96 Regular 83 150 15 51 NA 0.57
5/31/96 Duplicate 87 160 13 47 NA 0.52
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Table 4

Cummulative Analytical Results for Groundwater Samples

Hobbs, New Mexico Facility

BJ Services Company, U.S.A.

Monitor Sample Sample BenzeneJ Toluene L Ethylbenzene l Xylenes TPH-D —r TPH-G
Well Date Type micrograms per liter, ug/| milligrams per liter, mg/L
8/23/96 Reguiar 31 28 9.4 7.9 NA 0.46
12/2/96 Reguiar <t <1 <t 1.7 5.6 <0.1
3/12/197 Regular 12 <5 6.8 18 12 <05
6/12/97 Regular 1800 1400 410 310 7.8 7.4
9/11/97 Regular 11 1.3 3.4 <1 1 <01
12/10/97 Reguiar 3 4.2 1.2 3.9 1.7 0.14
3/23/98 Regular 3.6 <1 4 <1 <0.2 <01
6/23/98 Regular 170 4.1 15 7.2 1.2 0.51
MW-7
8/10/92 Regular NS NS NS NS NA NS
2/9/93 Regular <2 <2 <2 <6 NA NA
8/19/93 Regular <2 3 <2 <2 NA NA
1/27/94 Regular 1.1 <1 <1 <1 NA NA
5/3/95 Reguiar 52 3.4 0.67 2.8 NA NA
8/1/95 Regular 22 22 0.85 2.8 NA <01
11/15/95 Regular 8.4 0.77 <03 0.93 NA <01
2/23/96 Regular <0.3 <03 <03 <06 NA <0.1
2/23/96 Duplicate <03 <03 <03 <06 NA <01
5/31/96 Regular 29 83 10 21 NA 0.25
8/23/96 Regular <03 <03 <03 <06 NA <01
12/2/96 Regular <1 <1 <1 <1 <01 <01
3/12/97 Regular <1 <1 <A1 <1 <01 <01
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 <0.2 <0.1
3/23/98 Regqular <1 <1 <t <1 <0.2 <01
6/23/98 Reguiar <1 <1 <1 <1 <0.2 <01
MW-8
8/10/92 Regular NS NS NS NS NA NS
2/9/93 Regular <2 <2 <2 <6 NA NA
8/19/93 Reguiar <2 <2 <2 <2 NA NA
1/27/94 Regular <1 <1 <1 <1 NA NA
5/3/95 Regular 3 49 0.75 3.7 NA NA
8/1/95 Regular 3.1 1.2 0.47 1.6 NA < 0.001
8/1/95 Duplicate 3.6 1.5 0.51 1.5 NA <01
11/15/95 Regular <03 0.52 <03 <06 NA <01
2/23/96 Regular <03 <03 <03 <06 NA <0.1
5/31/96 Regular <0.3 <03 <03 <06 NA <0.1
8/23/96 Regular <03 <0.3 <03 <06 NA <0.1
12/2/96 Regular <1 <1 <1 <1 <0.1 <0.1
3/12/97 Regular <1 <1 <1 1.8 <01 <01
6/12/97 Regular <1 <1 <1 <1 <0.1 <01
9/11/97 Regular <1 <1 <1 <1 0.1 <01
12/10/97 Regular <1 <1 <1 <1 0.3 <01
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Table 4

Hobbs, New Mexico Facility

BJ Services Company, U.S.A.

Cummulative Analytical Results for Groundwater Samples

} Monitor Sample Sample Benzene [ Toluene Ethylbenzene 4L Xylenes TPH-D TPH-G
Well Date Type micrograms per liter, ug/l milligrams per liter, mg/L
‘ 3/23/98 Reguiar <1 <1 <1 <1 <02 <01
‘ 6/23/98 Regular <1 <1 <1 <1 <02 <01
MW-9
u 4/22/93 Regular 570 380 <50 870 NA NA
7/15/93 Reguiar 121 7.3 3 458 NA NA
8/19/93 Reguiar 390 290 40 250 NA NA
I 1/27/94 Regular 327 357 51.1 293 NA NA
5/3/95 Regular 380 110 19 120 NA NA
8/1/95 Reguiar 660 410 91 310 NA 6.2
I 11/15/95 Regular 240 24 11 140 NA 1.5
11/15/95 Duplicate 170 18 10 120 NA 1.9
2/23/96 Reguiar 170 18 23 160 NA 4.3
l 5/31/96 Reguiar 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
l 12/2/96 Regular 61 <25 <25 210 26 2.8
MW-9 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 2.2
l 6/12/97 Duplicate <5 <5 6.6 69 52 19
9/12/97 Regular 2.1 2.3 21 120 1.2 1.9
12/10/97 Regular 49 9 6.8 62 0.86 0.92
I 3/24/98 Regular <1 <1 <1 26 0.9 1
6/23/98 Reguiar 2.4 22 10 36 <02 0.25
MW-10
I 8/19/93 Regular 190 460 < 200 240 NA NA
1/27/94 Regular 13.4 4 5.5 33.6 NA NA
5/4/95 Regular 980 15 11 84 NA NA
l 8/1/95 Regular 1300 32 32 100 NA 3.6
11/15/95 Regular 1000 24 15 36 NA 1.7
2/23/96 Regular 810 23 27 44 NA 2.4
5/31/96 Reguiar 700 24 34 28 NA 2
I 8/23/96 Regular 290 3.4 6.4 13 NA 14
12/2/96 Regular 280 1.3 17 8 0.94 0.97
3/12/97 Regular 110 <5 17 <5 0.61 0.57
l 6/12/97 Regular 150 12 30 <5 0.68 <05
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 0.33
n 12/10/97 Reguiar 41 9.8 12 7.7 1.1 0.28
12/10/97 Duplicate 36 8.5 10 6.7 1.2 0.24
3/23/98 Regular 36 <5 5.9 <5 1.6 <0.5
w 3/23/98 Duplicate 36 <1 53 1.3 1.7 0.18
6/23/98 Regular 37 <5 <5 <5 2.1 <05
l MW-11
p:\wp\bjservi2832\041ta. XLS
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Table 4

Cummulative Analytical Results for Groundwater Samples

Hobbs, New Mexico Facility

BJ Services Company, U.S.A.

Monitor Sample Sample Benzene I Toluene i Ethylbenzene I Xylenes TPH-D T TPH-G
Well Date Type micrograms per liter, ug/l milligrams per liter, ma/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 <06 NA NA
8/1/95 Regular 44 29 5.5 13 NA 0.2
11/15/95 Regular 190 2.8 6.2 11 NA 0.4
2/23/96 Regular 49 1.2 0.51 4 NA 0.25
5/31/96 Regular 300 83 12 28 NA 0.8
8/23/96 Regular 100 1.2 0.3 4.7 NA 0.26
12/2/96 Regular 970 <5 6 8.1 2 1.3
3/12/97 Regular 130 <5 13 5.8 0.42 <0.5
3/12/97 Duplicate 100 <5 10 5.1 0.43 <05
6/12/97 Regular 150 23 19 <5 1.1 0.55
9/12/97 Regular 220 15 27 13 1 0.46

MW-11A
3/24/98 Regular 24 5 <5 <5 0.28 0.14
6/23/98 Regular 9.9 <5 <5 <5 <0.2 <0.5

MW-12
3/24/98 Regular 100 11 6 8 0.29 0.41
6/23/98 Regular 88 <5 <5 <5 <0.2 <05
6/23/98 Duplicate 89 <5 <5 <5 0.31 <0.5

MW-2 destroyed after January, 1994
NA =Not Analyzed
NSP =Not Sampled due to Phase Separated Hydrocarbons

MW-11 destroyed after September, 1997
NS =Not Sampled

p:\wp\bjservi2832\04 1ta. XLS




Table 5

BJ Services Company, U.S.A.

Laboratory Analytical Results for Natural Attenuation Evaluation Parameters

Hobbs, New Mexico
|
Dissolved Methane
Date Nitrate (mg/L) Sulfate (mg/L) (ppm)
| MW-10 6/23/98 <0.1 325 0.55
9/30/98 <0.1 204 0.81
MW-11A 6/23/98 <0.1 225 0.11
9/30/98 0.4 196 0.043
MW-12 6/23/98 <0.1 240 <0.0012
9/30/98 <0.1 168 <0.0012

p:\wp\bjservi2832\042ta. XLS




S| s|X Bloyo\ZEgZ\Wasiqydm:d

s3uipeal (114 pIaY uo paseq sisk[eue [y (1)

pazd[euy 10N = YN

“14/q1 10°0> Hd.L PUB 14/} 10°0> ‘XH.LH ‘IU/G] [00°0> SUSZudg 13M SUOISSIIUD JENJOR Y] SHuwi| uondaiap ayy Suisn paje[ro[ed 1am Juaas Suijdwes 96/¢0/7 1 10) parodal sajer uoissiwwy

970 VN VN 00°0St 00T VN VN VN VN 86/0¢/6 (1) 0£6086 1onuo
¥To VN VN 91801 061 VN VN VN VN 86/TT/9 (1) 729086 J011UON
16°1 VN VN L6'801 00€1 VN VN VN VN 86/¥T/¢ (1) ¥T€086 1onuoy
8C0 0000 0000 LT901 01z 1€0°0 6000 €100 100°0> L6/01/C1 ct8T-1-434
6£°0 VN VN 0ol 1129 VN VN VN VN L6/T1/6 (1) T160L6 tonuoy
800 8C0°0 100°0 06601 €9 98 e £9 1> L6/T/L 10-L6T0L0 URN[T
€0 LSOO €000 96011 06T ¢l 9Y €l 1'C L6/T1/E 1-L6T1€-33
10°0 800°0 2000 ¥0°6C1 &> > 1> 1> 1> 96/T/C1 10-9620T1 uanyq
1€°0 LY0'0 L000 8191 002 &> &> 4 > 96/£¢/8 10-96£T80 2N
0’1 8C1°0 €000 11°¥C1 0L9 23 01 or L't 96/1¢/ 10-961£€0 uanpyyy
6Tl L0 €000 e8I 006 9¢ 01 LE 14 96/¢T/Y 10-96¥TH0 uanyy
9¢'1 681°0 6000 89°¥CI1 066 ov 4 144 9 96/T¢/¢ 10-96CTE0 1Ny
€6'1 1LT0 8100 Sy'8cl 0021 €< Ll 19 4 96/67/1 10-966C1 Wwonyjq
680 161°0 910°0 y9°6¢1 ots €€ It 194 0t €6/61/C1 10-S661C1 uan[g
1Tt €ELLO 2900 €eeel 0.81 0¢l [44 081 6¢ S6/S1/11 10-S6S 111 wanidyq
6€C 6£C0 ¥20°0 01'1¢€l1 00s1 9¢ 4 8¢ €l S6/L/11 Friusnyd
68'¢ ciro 6100 9¢€tl ££6T 81 9 8¢ ¢l €6/87/6 cuengy
LELT 6£6'01 SLS'] 9L°¢tl 00091 0091 09¢ 00€T 066 €6/0¢/6 [-wanyy
1£91 £v6'S SEC'l LY TEl 00L6 0C6 0rt 0011 06L S6/61/6 | -uonoenxy
1y/q| ‘aey Iy/q] ‘arey 1y/q| ‘aey wjos Aawdd ‘Qwnjoa Aq uorjiw 1od sped e laquunp
uoIssIy uoISSIwT uojsstuy ey HdL RE115] 9% auazuaqiAylg | suanjoy | ouazuag ajdweg ajdureg
HdL X419 &0l auazuag a31eyodsi(q

suoIssiwy A1y 10§ s3nsay [eandjeuy jo Arewwng

'v'ST ‘Auedwe)) sadialag rq
K3[198,] 021X3J\] MIN ‘sqqOoH

93qeL




| | Appendices




APPENDICES

\BCHOUOI\PROJECTS\Wp\BJSERV\2832\04 ir.doc
“Use or disclosure of data contained on this sheet is subject to the restriction specified at the beginning of this document.”







APPENDIX A

Groundwater Sampling Forms
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BROWN anwo CALDWELL
Groundwater Sampling Field Data Sheet

Project Number:

Y3z

Task Number:

WELL ID:

/"L_/

Date: ;Zéi:’f ?’E

Casing Diameter

7

inches

(¢

Total Depth of Well from TOC

feet

Purge Equipment

Submersible pump

Equipment Calibration - Time

Static Water from TOC

56.52

Seoh

Product Level from TOC

feet

Sample Equipment

AR

Length of Water Column

feet

Well Volume

|. T

gal

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

YSI 600, Hach Kits for DO, Ferrous

pH = at °c
pH = at °c
Conductivity

Conductance

Standara: umhos/em at 25° C

Measurea Value:

pumhos/cm at 25° C

Dissolved Oxygen

Ferrous Iron:

Dissolved Oxygen:

Nitrate:

Alkalinity

Screened Interval (from GS) DO Meter Calibrated to: mg/L|
feet
) b Well Gallons | : L Dissolved ) -
1 ! | |
Time ! Volume | Removed | pH i Temp | Conductmty! Redox . Oxygen } Visual Description
i | | i | |-
i 0 015 | i f \\JI/\
: 1 r ; @ ee. )
| 1 ' | ! \
1 | ! | | SN
| | | !

!* lML ; 1 ' ! N 20N
| i . : ! : '
| oy |
21N | < l{
‘ s SN By
‘ ] 3 :
. } <

huo A : | Shn

| t | i
Geochemical Parameters Comments:

f Savgled @ (740
P
lpo ol

PPE Wom:

Sampler's Signature:

Nitrile Gloves

Disposition of Purge Water:

T




BROWN ano CALDWELL
Groundwater Sampling Field Data Sheet

. -7 ; .
Project Number: =5 Task Number: | Date: (‘ -32°5¢

WELL ID: —5

Casing Diameter Purge Equipment Equipment Calibration - Time
2’ inches Submersibte pump
Total Depth of Weil from TOC pH .= at °c
74 rd
O e
Static Water from TOC Sample Equipment pH = at °c
106
Product Level from TOC | Conductivity
Conductance
@/ feot Standard: umhos/cm at 25° C
Length ofWater Column Analytical Equipment {(pH, DO, Redox, filtration, etc.)
7 ? L[/ feet YS| 600, Hach Kits for DO, Ferrous Measurea Value: pmhos/cm at 25° C
Waell Volume
, ‘ 3 gal Dissolved Oxygen
Screened Interval (from GS) DO Meter Calibrated to: mg/L
feet
) I Well Gallons | ‘ . ! Dissolved | -
Tim H Temp | Conductivit Redox [ Visual Des
® | Volume | Removed | " p | Co Y Oxygen cription

‘ L 6CG |

Ry © 025 MNazg @y | M) B Cle
qeo 113 239224 3o | P Sst loar

M2l 22¥ I MY 176 9% clem
4 s 39 9 U0 22 4 oo

Geochemical Parameters Comments:

Ferrous iron: 0 o S‘*ﬂf’yac( /(_{ ;,{ (//

Dissolved Oxygen:

b=

On 2./ me/L.

Nitrate: Ul / n’ ot

. 7
Alkalinity 2 ZO
:) mg/lL

PPE Wom: Sampler's Signature:
Nitrile Gloves

DiSDOSmO of Pu ge Water: 1 2 : ;

v isnaan :’){.//

R EEEBEBEEBE=E=E—E—————E—pmm———



BROWN ano CALDWELL

WELL ID:

piny

Groundwater Sampling Field Data Sheet
xs32

Project Number: Task Number: / Z

Date: (’?"5‘)'55

Casing Diameter Purge Equipment

g\ inches

Submersible pump

Total Depth of Well from TOC

(G g!ylﬂ teet

Equipment Calibration - Time

Static Water from TOC

STAN

Sample Equipment

Product Level from TOC

@ feot

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

150

pH = at °C
pH = at °c
Conguctivity

Conductance

Standard: umhos/em at 25° C

Measured Value: umhos/cm at 25° C

¢ feet YSI 600, Hach Kits for DO, Ferrous
Waeli Volume
{ i/l/ gal Dissoiveq Qxvaen
Screened Interval (from GS) DO Meter Calibrated to: mg/L
fest
[ Waell Gallons | ! | . | Dissolved | .
. ! i ! | | R ! ipti
Time | Volume | Removed pH | Temp ‘Conductnvny‘! edox | Oxygen | Visual Description

6/4&@0’1

° S ‘\’u:)' t

1 \‘v/\l/

| g[-xg@m'

ol
L

{

1%

w

i Q’L\ L el A

KS L\,ee/v\

Geochemical Parameters

/)
Ferrous Iron: (O ' [ ot 26)0 2 é ’ fs /#
L
Dissolved Oxygen: Kj
.8 mg/L 3o
Nitrate:
mg/L|

Alkaiinity ‘Z‘&( 0 .

PPE Wom:
Nitrile Gloves

Sampler's Signature:

Disposition of Purge Water:

s 2

D) ry rmn nc-/(




BROWN ano CALDWELL

WELL ID:

N, =&

Groundwater Sampling Field Data Sheet

Project Number:

A NN

Task Number: | z—

Date: Z{ @zfi e

Casing Diameter

L inches

Purge Equipment

Submersible pump

Total Depth of \Qg Hn 1"30
- b o
et

i

Equipment Calibration - Time

Static Water from TOC

,{a—gr‘;jg_éfg(ad/

|Sample Equipment

Product Level from TOC

feet

Length of Water Column

A

Well Volume

[S™

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

YS! 600, Hach Kits for DO, Ferrous

pH at °c
.

pH at °c

Conductivity

Conductance

Standara: umhos/cm at 25° C

Measurea Value:

umhos/cm at 25° C

Dissolved Oxygen
Screened Interval (from GS) DO Meter Calibrated to: mg/L
Time : VZY:r::e Rif;f:; d : pH ‘ Temp ‘;Conductivityi Redox | Og:g\éid \ Visual Description
| | |
| 0 — s | i
o ““Zﬂ&ww%zvswﬁ&wﬂaﬁ,
I |
143 .5 7,27 20+ Wllso 'ZozL[ ¥y ! C,(W

2@@75ﬁvu

(757 é oo . C'eq,

gy s Y |

2.2 2%

[z [lo3 WXSQ

I

Geochemical Parameters Comments;
Ferrous Iron:
mg/L
Dissolved Oxygen:
mg/L|
Nitrate:
mg/L|
Alkalinity
ma/l

PPE Wom:
Nitrile Gloves

Sampler's Signature:

Disposition of Purge Water:

Oroman o)

A




BROWN ann CALDWELL WELL ID: /0
Groundwater Sampling Field Data Sheet T

Project Number: 2?37/ Task Number: )"L, Date: z /3> é /

Casing Diameter Purge Equipment Equipment Calibration - Time
ﬂ .
& inches Submersible pump
Total Depth of Well from TOC pH = at °c
-
O feet
Static Water from TOC Sample Equipment pH = at °c
R
Product Level from TOC Cenductivity
0 Conductance
teet Standarad: umhos/cm at 25° C
Length of Water Column Analytical Equipment (pH, DO, Redox, filtration, etc.)
6‘ \ l feet YSI 600, Hach Kits for DO, Ferrous Measurea Value: umhos/em at 25° C
Well Volume
@ .%7 gal Qissolved Oxyaen
‘ Screened Interval (from GS) DO Meter Calibrated to: mg/L|
feet
I i | N
. © Well ! Gallons i | L) Dissolved | . .
Time pH | Temp | Conduchwty] Redox | Visual Description

‘ Volume | Removed | i Oxygen

23 © 0.0 iY. I3 (5%_1 1‘27 ‘(7\5—@ gc/Qa/
1253 1 3oo( \7‘70 5‘7‘.04; oy QZW 2‘5@/5 ‘C/@%/‘
2% 2 ¢ 7‘3(22‘/ tilsz JZH D 737 Clex,
123} ;7 2.8, ZSOL/ZIO Zé&) Cloc, -

re

Geochemical Parameters

Ferrous iron:
mg/l

Dissoived Oxygen: l

[\e]

w

=

Comments; )
ngfld‘o @ [239
Nitrate: A) l] ’,¥— ot
Alkalinity Q@ 0 .

PPE Wom: Sampler's Signature:
Nitrile Gloves

Disposition of Purge Water: %> /2

VO/ A4S (t

s




BROWN ano CALDWELL

Groundwater Sampling Field Data Sheet

Project Number: Z F32 Task Number: (T — Date: {_2 {9 /

WELLID: 7/

Casing Diameter Purge Equipment Equipment Calibration - Time
- inches Submerstble pump
Total Depth of Well from TOC pH = at °‘c
ALY
Static Water from TOC Sample Equipment pH = at c
:) L{ . J L( fest
Product Level from TOC Conductivity
Conductance
foet Standara: umhos/cm at 25° C
Length of Water Column Analytical Equipment (pH, DO, Redox, filtration, etc.)
ég ¢ l Q feet Y$S1 600, Hach Kits for DO, Ferrous Measured Value: pmhos/cm at 25° C
Well Volume
l § ’ X gat Qissoived Oxyaen
Screened Interval {from GS) . DO Meter Calibrated lo: mgiL
feet
. Well @ Gallons | 1 , o ! Dissolved ; ) -
Time i i H ' T ! uctivity | Redox Visual Description
| Volume | Removed | P ; Temp . Conductivity | 1’ Oxygen crptio
; i

!
‘ ‘M?éﬁkr
1 “ 2 L%K!Z‘ZW )57( 5’34 CIO \ CL"Q'/

i i
|

|
T
|
lezs | |

: ! l ; g
[o(% ; 0 o 'z.$i7, ﬂ-{b‘ U :/570 Lf(_{’

s 7 o byl /45*0 120 Yw5 el

oy 3 3(0 L:ﬁ (/377 iﬁ(; 9 L(ég ‘C/&(/
Geochemical Parameters Comments:
Ferrous iron: f L )
Ol Soupl@ 045
Dissolved Oxygen: O /
mg/L
Nitrate: LU}//% ot

Alicalinity 3 g( O
mg/L

PPE Wom: Sampler's Signature:
Nitrile Gloves

Disposition of Purge Water: -2

JD/VWMQ




BROWN ano CALDWELL
Groundwater Sampling Field Data Sheet

Project Number: 7,‘6"5 - Task Number: | " — Date: é/ / éO{ ?//

WELLID: ¥~

Casing Diameter Purge Equipment Equipment Calibration - Time
- inches Submersible pump
Tota! Depth of Well from TOC pH = at °c
C Z—( 3 feet
Static Water from TOC Sample Equipment pH = at °c
/
JQ/' 3 \) feet
Product Level from TOC Conductivity
Conductance
toat Standard: umhos/em at 25°C
Length ofNater Column Analytical Equipment (pH, DO, Redox. filtration, etc.)
¢ qQ teet Y SI 600, Hach Kits for DO, Ferrous Measured Value: umhos/cm at 25° C
Well Volume
l { 3 gal Rissolved Oxvaen
Screened Interval (from GS) DO Meter Calibratea to: mgiL|
feet
. i Well Gallons | ‘ : . | Dissolved | . L
Time ns | pH : Temp | Conductivity Redox | Visual Description

Volume | Removed | | Oxygen

!

\

o 16.257,3, 29,551 1934 féé D Y0 o .
| Sl l

iz ' (3 2.06 | 20,49 légﬁ 1\57{3 [,92 | ’?“g%u%

[y é-é 227 c—&% >z Y35 190 E"Wéc/%/c
I ® 3 69232 20 T75 ?rgis/(///it/

Geochemical Parameters Comments:

oo | " i1/ ’S‘Qq/p/éc/ &

Dissolved Oxygen: ,®

D

mg/L
1
Nitrate:
mg/L|
Alkalinity k\ O O
mg/t.
PPE Wom: Sampler's Signature:

Nitrile Gloves
Disposition of Purge Water:

/2\*—-—‘—\\

|7J L),




BROWN ano CALDWELL WELLID: &

Groundwater Sampling Field Data Sheet

5 .
Project Number: 7/% 3 [ Task Number: z Z

Date: 20/7«

Casing Diameter Purge Equipment Equipment Calibration - Time
v inches Submersible pump
Total Depth of Well from TOC pH = at °c
C O . & 0 feet
Static Water from TOC Sample Equipment pH = at °c
6,3 . 3 7 feet
Product Level from TOC Conauctivity
N & Conductance
/ O 5- g X feet Standard: umhos/cm at 25° C
Length of Water Column Analytical Equipment (pH, DO, Redox, filtration, etc.)
7/ 2 e YSI 600, Hach Kits for DO, Ferrous  |Measurea Value:  umhosiom at 25° C
Well Volume
l L ST Dissolved Oxvgen
Screened Interval (from GS) DO Meter Calibrated to: me/L|
{eet
) Weli | Gallons | | ‘ o Dissolved ) -
Time ‘ ! tivi Redox Visual Description
Volume | Removed | PH | Temp | Conductivity Oxygen | P
| 0 |
H |
l 0,25 | y
| lewin
t ‘ Al
| | ‘/b(w.ev\
i : ;
‘ : :

VA

Slieen

oo 5 30 | |

’

S[/WLQ,V\

Geochemical Parameters Comments:
Ferrous lron:
222wl Sompledd (790
T
Dissolved Oxygen: 2~ 2
mg/L|
Nitrate: —_—
mg/l
Alkalinity 3 5_ O
mg/l
PPE Wom: Sampler's Signature:

Nitrile Gloves

Disposition of Purge Water: //"!5 /
/ b
[

—




BROWN ano CALDWELL
Groundwater Sampling Field Data Sheet

Project Number: 723 32~ Task Number: |2~ Date: ?Zé@ é:&

WELL ID: 1O

Casing Diameter Purge Equipment Equipment Calibration - Time
L‘ inches Submersible pump
Total Depth of Well from TOC pH = at °c
st &
teet
Static Water from TOC Sample Equipment pH = at °c

§E(| e

Product Le%m TOC ~:lt (v/h' ers, é[z /ec c.“,p Condugtivity
feet

3

Conductance
Standarg: umhos/em at 25° C
Length of \ﬁater Column Analyticat Equipment (pH, DO, Redox, filtration, etc.)
7, O( teet YSI 600, Hach Kits for DO, Ferrous Measurea Value: umhos/cm at 25°C
Well Volume
l i L gal Dissolveq Qxyaen
Screened Interval (from GS) DO Meter Calibrated to: mg/L
fest
) . Well | Gallons | | , . | Dissolved | . o
i . T I Redox | Visual D
Time | Volume | Removed | pH J emp Conductivity l edo | Oxygen \ al Description
i |

1‘(5‘(! ° ps ?.O(;,}Zéﬁ? P05 349,90

|
N3l V2 2ex D83 TIBY Zog,

Hs%? 2 i'w ;7.a<e%*? S3ry ley e 5/7415(44,,%
L 3

Geochemical Parameters Comments:

Ferrous lron:
7 mg/L

Dissolved Oxygen: J ot D%_’D [\(C,C( le S CC(/lil)/ﬁ ZK;Z
Nitrate: QJ_/ oL

Alkaliniy 2 { o)

mg/L

PPE Worn: Sampler's Signature:
Nitrile Gloves

Disposition of Purge Water:

[ A~ o./(

S
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BROWN anwo CALDWELL

WELL ID:

[y

Groundwater Sampling Field Data Sheet

Project Number:

7832

Task Number:

2 —

Date: Zé@[‘?@

Casing Diameter

7

inches

Total Depth of Well from TOC

L 250

Purge Equipment

Submersible pump

Equipment Calibration - Time

Static Water from TOC

‘5/6—1 (T "/ feet

Product Levgl from TOC
é f feot

Sample Equipment

Length’of Water Column

7 5 ‘f teet

Well Volume

2%

Screened Interval (from GS)

feet

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

YS! 600, Hach Kits for DO, Ferrous

pH = at °c
pH = at °C
Conauctivity
Conductance

umhos/cm at 25° C

Standard:

Measured Value:

umhos/cm at 25° C

DRissolved Oxvagen

DO Meter Calibrated to:

mg/L

Time VrlI:rlrlme ‘ Ri:'g::d ; pH | Temp iConductivityi Redox Dés:\z;id Visual Description
! |
By | ° oo 29 2al3 357y (e /\B oy
7 1 | ‘_’7 8&9&&
8 .3 “zo 1259 .3 é U e o

1320 2

26 [

i 15/ 1y
‘ZH/;‘Z?ﬁofé’?% ééﬁ o f

3 3 3 bl 2L ;ZZZO I”JZC: 0'(06—46/@&9*

Geochemical Parameters Comments:
Ferrous lron:
mg/t.
Dissotved Oxygen: '
mg/l
v
Nitrate:
mg/L|
Alkalinity g@
mg/L.

PPE Wom:
Nitrile Gloves

Disposition of Purge Water:

() / ey

A

(4

Sampler's Signature:

= e —




BROWN awo CALDWELL

WELL ID:

/2

Groundwater Sampling Field Data Sheet

Project Number:

2832

Task Number: .

(2~

Date: ?{ ?@f % g/

Casing Diameter

inches

Total Depth of Well from TOC

Purge Equipment

Equipment Calibration - Time

Submersible pump

54,00

Static Water from TOC

6?; COZ- feet

Product tevel from TOC

&

teet

Sample Equipment

Length of Water Column

298

Well Voiume

LD w

Screened Interval (from GS)

feat

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

YS! 600, Hach Kits tor DO, Ferrous

pH = at °c
pH = at °c
conguctivity

Conductance

Standard: umhos/cm at 25° C

Measured Value: pumhos/cm at 25° C

DO Meter Calibrated to: mg/L

Time | Well ; Gallons |
i Volume | Removed |

!

Conductlvnv Redox ¢

Dissolved ‘

Oxygen Visual Description

0 | ‘

J ;
(3¢ 0y 72,29 225 ()1

|
| | 1
1

l

3y

~lles 23 Sl JyCluds

C/eM

Loz

[3¢ 2 LL QOO 20»%9175‘? ;"/me’)j

6,73

?deq,/

lSS']; 3

24 697 Zose (s s 0.0 Clear

.

Geochemical Parameters

Comments:

Ferrous ron: g/

mg/l

mg/L

Dissolved Oxygen: /ﬂ
/
N’

Nitrate:

mg/L|

Adkafinity 3 (g’ ﬁ
mg/li

PPE Wom:
Nitrile Gloves

Sampler's Signature:

Disposition of Purge Water:

ﬁ/‘ (VN r/{







APPENDIX B

Laboratory Analytical Report for Groundwater Samples

WBCHOUOI\PROJECTS\Wp\BJSERV\2832\04 1r.doc
“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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HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0301

October 16, 1998

Mr. Rick Rexroad

BROWN AND CALDWELL
1415 Louisiana

Houston, TX 77002

The following report contains analytical results for the sample(s) received at Southern Petroleum
Laboratories (SPL) on October 1, 1998. The sample(s) was assigned to Certificate of Analysis
No.(s) 9810018 and analyzed for all parameters as listed on the chain of custody.

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

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

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

Southern Petroleum Laboratories

ﬁx/\a///ﬁ%/é !

Bernadette A. Fini
Senior Project Manager




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

Southern Petroleum Laboratories, Inc.

Certificate of Analysis Number: 98-10-018

Approved for Release by:

X éybgq/;// C // \7/4/411 ) 0-1¢-98

Bernadette A. Fini, Senior Project Manager Date

Greg Grandits
Laboratory Director

Cynthia Schreiner
Quality Assurance Officer

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

The results relate only to the samples tested.

Results reported on a Wet Weight Basis unless otherwise noted.



Certificate of Analysis No. H9-9810018-01

Brown and Caldwell

1415 Louisiana
Houston, TX 77002

ATTN: Rick Rexroad

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

DATE: 10/16/98

PROJECT: BJ-Hobbs
SITE: Hobbs

SAMPLED BY: Brown & Caldwell

SAMPLE ID: MW-10

PROJECT NO: 2832-12
MATRIX: WATER

DATE RECEIVED: 10/01/98

DATE SAMPLED: 09/30/98 14:36:00

ANALYTICAL DATA

PARAMETER RESULTS DETECTION
LIMIT
Gasoline Range Organics 0.36 0.1 P
Surrogate % Recovery
4-Bromofluorobenzene 90
1,4-Difluorobenzene 73

Method 8015B *** for Gasoline

Analyzed by: CJ

Date: 10/08/98

BENZENE 84 1.0 P
TOLUENE 3.2 1.0 P
ETHYLBENZENE 30 1.0 P
TOTAL XYLENE 2.2 1.0 P
TOTAL VOLATILE AROMATIC HYDROCARBONS 119.4
Surrogate % Recovery
1,4-Difluorobenzene 110
4-Bromofluorobenzene 103
Method 8020A ***
Analyzed by: CJ
Date: 10/08/98
Total Petroleum Hydrocarbons-Diesel 1.4 1.00 P

UNITS

ng/L

ug/L
ug/L
ug/L
ug/L
ug/L

mg/L

(P) - Practical Quantitation Limit

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

**%Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE:

These analyses are performed in accordance

with EPA guidelines for quality assurance.

18th ed.



Brown and Caldwell

HOUSTON LABORATORY |
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

Certificate of Analysis No. H9-9810018-01

u 1415 Louisiana
Houston, TX 77002
ATTN: Rick Rexroad DATE: 10/16/98
I PROJECT: BJ-Hobbs PROJECT NO: 2832-12
j SITE: Hobbs MATRIX: WATER
j SAMPLED BY: Brown & Caldwell DATE SAMPLED: 09/30/98 14:36:00
1 I SAMPLE ID: MW-10 DATE RECEIVED: 10/01/98
u ANALYTICAL DATA
PARAMETER RESULTS DETECTION UNITS
LIMIT
|
‘ Surrogate % Recovery
n-Pentacosane 80
Method 8015B *** for Diesel
I Analyzed by: RR
‘ Date: 10/14/98 06:37:00
| I Methane 0.81 0.060 P mg/L
| Ethylene ND 0.0032 P mg/L
| Ethane ND 0.0025 P mg/L
§ RSKSOP-147
Analyzed by: JDR
Date: 10/07/98 03:33:00
I Nitrate (as NO3) ND 0.1 mg/L NO3
‘ Method 300.0 *
Analyzed by: DAM
I Date: 10/01/98 08:30:00
Sulfate 204 4 mg/L
Method 300.0 *
l Analyzed by: DAM
Date: 10/01/98 08:30:00
I (P) - Practical Quantitation Limit ND - Not detected.
: Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
. **Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
**%*Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.
' QUALITY ASSURANCE: These analyses are performed in accordance
I with EPA guidelines for guality assurance.



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

Certificate of Analysis No. H9-9810018-02

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: Rick Rexroad DATE: 10/16/98
PROJECT: BJ-Hobbs PROJECT NO: 2832-12

SITE: Hobbs MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 09/30/98 13:51:00
SAMPLE ID: MW-12 DATE RECEIVED: 10/01/98

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Gasoline Range Organics 0.62 0.1 P mg/L
Surrogate % Recovery
4-Bromofluorobenzene 90
1,4-Difluorobenzene 77

Method 8015B #**#* for Gasoline
Analyzed by: CJ
Date: 10/08/98

BENZENE 260 1.0 P ug/L
TOLUENE 3.0 1.0 P ug/L
ETHYLBENZENE 1.2 1.0 P ug/L
TOTAL XYLENE 7.9 1.0 P ug/L
TOTAL VOLATILE AROMATIC HYDROCARBONS 272.1 ug/L
Surrogate % Recovery
1,4-Difluorobenzene 130
4-Bromofluorobenzene 103
Method 8020A **x*
Analyzed by: CJ
Date: 10/08/98
Total Petroleum Hydrocarbons-Diesel ND 0.20 P mg/L
(P) - Practical Quantitation Limit ND - Not detected.

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

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



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

77

Certificate of Analysis No. H9-9810018-02

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: Rick Rexroad DATE: 10/16/98
PROJECT: BJ-Hobbs PROJECT NO: 2832-12

SITE: Hobbs MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 09/30/98 13:51:00
SAMPLE ID: MW-12 DATE RECEIVED: 10/01/98

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Surrogate % Recovery
n-Pentacosane 100

Method 8015B *** for Diesel
Analyzed by: RR
Date: 10/14/98 07:16:00

Methane ND 0.0012 P mg/L
Ethylene ND 0.0032 P mg/L
Ethane ND 0.0025 P mg/L
RSKSOP-147
Analyzed by: JDR
Date: 10/08/98 09:45:00
Nitrate (as NO3) ND 0.1 mg/L NO3
Method 300.0 *
Analyzed by: DAM
Date: 10/01/98 08:30:00
Sulfate : 168 2 mg/L
Method 300.0 *
Analyzed by: DAM
Date: 10/01/98 08:30:00
ND -~ Not detected. (P) - Practical Quantitation Limit

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

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



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

Certificate of Analysis No. H9-9810018-03

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: Rick Rexroad DATE: 10/16/98
PROJECT: BJ-Hobbs PROJECT NO: 2832-12

SITE: Hobbs MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 09/30/98 13:21:00
SAMPLE ID: MW-11A DATE RECEIVED: 10/01/98

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Gasoline Range Organics ND 0.1 P mg/L
Surrogate % Recovery
4-Bromofluorobenzene 93
1,4-Difluorobenzene 70

Method 8015B *** for Gasoline
Analyzed by: CJ
Date: 10/08/98

BENZENE 9.3 1.0 P ug/L
TOLUENE 3.7 1.0 P ug/L
ETHYLBENZENE 2.2 1.0 P ug/L
TOTAL XYLENE 7.0 1.0 P ug/L
TOTAL VOLATILE AROMATIC HYDROCARBONS 22.2 ug/L
Surrogate % Recovery
1,4~Difluorcbenzene 100
4-Bromofluorobenzene 107
Method 8020A ***
Analyzed by: CJ
Date: 10/08/98
Total Petroleum Hydrocarbons-Diesel ND 0.20 P mg/L
ND - Not detected. (P) - Practical Quantitation Limit

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

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

QUALITY ASSURANCE: These analyses are performed in accordance

with EPA guidelines for quality assurance.



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

Certificate of Analysis No. H9-9810018-03

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: Rick Rexroad DATE: 10/16/98
/ PROJECT: BJ-Hobbs PROJECT NO: 2832-12
‘ SITE: Hobbs MATRIX: WATER
! SAMPLED BY: Brown & Caldwell DATE SAMPLED: 09/30/98 13:21:00
SAMPLE ID: MW-11A DATE RECEIVED: 10/01/98

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Surrogate % Recovery
n-Pentacosane 69

Method 8015B *** for Diesel
Analyzed by: RR
Date: 10/14/98 07:55:00

Methane 0.043 0.0012 P mg/L
Ethylene ND 0.0032 P mng/L
Ethane ND 0.0025 P mg/L
RSKSOP-147

Analyzed by: JDR
Date: 10/08/98 10:10:0

Nitrate (as NO3) 0.4 0.1 mg/L NO3
Method 300.0 *
Analyzed by: DAM

Date: 10/01/98 08:30:00

Sulfate 196 4 mg/L
Method 300.0 *
Analyzed by: DAM

Date: 10/01/98 08:30:00

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

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

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



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

Certificate of Analysis No. H9-9810018-04

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

DATE: 10/16/98

PROJECT: BJ-Hobbs
SITE: Hobbs

PROJECT NO: 2832-12

MATRIX: WATER
SAMPLED BY: Brown & Caldwell DATE SAMPLED: 09/30/98 12:39:00
SAMPLE ID: MW-6 DATE RECEIVED: 10/01/98

ANALYTICAL DATA

PARAMETER RESULTS
Gasoline Range Organics 3.3
Surrogate % Recovery
4-Bromofluorobenzene 93
1,4-Difluorobenzene 73
Method 8015B *** for Gasoline
Analyzed by: CJ
Date: 10/08/98
BENZENE 1000
TOLUENE 420
ETHYLBENZENE 140
TOTAL XYLENE 270
TOTAL VOLATILE AROMATIC HYDROCARBONS 1830
Surrogate % Recovery
1,4-Difluorobenzene 120
4-Bromofluorobenzene 107
Method 8020A **x*
Analyzed by: CJ
Date: 10/08/98
Total Petroleum Hydrocarbons-Diesel 4.0

DETECTION UNITS
LIMIT

0.5 P mg/L

5.0 P ug/L

5.0 P ug/L

5.0 P ug/L

5.0 P ug/L

ug/L

1.00 P mg/L

(P) - Practical Quantitation Limit

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

EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance

with EPA guidelines for quality assurance.



Certificate of Analysis No. H9-9810018-04

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

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

DATE: 10/16/98

PROJECT: BJ-Hobbs PROJECT NO:
SITE: Hobbs MATRIX:
SAMPLED BY: Brown & Caldwell DATE SAMPLED:

SAMPLE ID: MW-6 DATE RECEIVED:

2832-12
WATER

09/30/98 12:39:00
10/01/98

ANALYTICAL DATA

Method 8015B *** for Diesel
Analyzed by: RR
Date: 10/14/98 08:33:00

PARAMETER RESULTS DETECTION UNITS
' LIMIT
Surrogate % Recovery
n-Pentacosane 100

**Ref: Standard Methods for Examination of Water & Was

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

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

tewater, 18th ed.

**x*Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd EQ4.

ance



Certificate of Analysis No. H9-9810018-05

Brown and Caldwell
1415 Louisiana

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

Houston, TX 77002

ATTN: Rick Rexroad DATE: 10/16/98
PROJECT: BJ-Hobbs PROJECT NO: 2832-12

SITE: Hobbs MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED:

09/30/98 11:49:00

SAMPLE ID: MW-5 DATE RECEIVED: 10/01/98
ANALYTICAL DATA
PARAMETER RESULTS DETECTION UNITS
LIMIT
Gasoline Range Organics ND 0.1 P mg/L
Surrogate % Recovery
4~-Bromofluorobenzene 90
1,4-Difluorobenzene 70
Method 8015B *** for Gasoline
Analyzed by: CJ
Date: 10/08/98
BENZENE ND 1.0 P ug/L
TOLUENE ND 1.0 P ug/L
! ETHYLBENZENE ND 1.0 P ug/L
TOTAL XYLENE ND 1.0 P ug/L
TOTAL VOLATILE AROMATIC HYDROCARBONS ND ug/L
Surrogate % Recovery
1,4-Difluorobenzene 97
4~Bromofluorobenzene 103
Method 8020A **x*
Analyzed by: CJ
Date: 10/08/98
Total Petroleum Hydrocarbons-Diesel ND 0.20 P mg/L
ND - Not detected. (P) - Practical Quantitation Limit
Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE:
with EPA guidelines for quality assurance.

These analyses are performed in accordance



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

Certificate of Analysis No. H9-9810018-05

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: Rick Rexroad DATE: 10/16/98
PROJECT: BJ-Hobbs PROJECT NO: 2832-12

SITE: Hobbs MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 09/30/98 11:49:00
SAMPLE ID: MW-5 _ DATE RECEIVED: 10/01/98

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Surrogate % Recovery
n-Pentacosane 88

Method 8015B *** for Diesel
Analyzed by: RR
Date: 10/14/98 09:12:00

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

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



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0301

Certificate of Analysis No. H9-9810018-06

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: Rick Rexroad DATE: 10/16/98
PROJECT: BJ-Hobbs PROJECT NO: 2832-12

SITE: Hobbs MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 09/30/98 11:16:00
SAMPLE ID: MW-8 DATE RECEIVED: 10/01/98

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Gasoline Range Organics ND 0.1 P mg/L
Surrogate % Recovery
4-Bromofluorobenzene 93
1,4-Difluorobenzene 70

Method 8015B #*** for Gasoline
Analyzed by: CJ
Date: 10/08/98

BENZENE ND 1.0 P ug/L
TOLUENE ND 1.0 P ug/L
ETHYLBENZENE ND 1.0 P ug/L
TOTAL XYLENE ND 1.0 P ug/L
TOTAL VOLATILE AROMATIC HYDROCARBONS ND ug/L
Surrogate % Recovery
1,4-Difluorobenzene 97
4-Bromofluorobenzene 103
Method 8020A ***
Analyzed by: CJ
Date: 10/08/98
Total Petroleum Hydrocarbons-Diesel ND 0.20 P mg/L
ND - Not detected. (P) - Practical Quantitation Limit

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

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



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

Certificate of Analysis No. H9-9810018-06

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

DATE: 10/16/98

PROJECT: BJ-Hobbs PROJECT NO:
SITE: Hobbs MATRIX:
SAMPLED BY: Brown & Caldwell DATE SAMPLED:
SAMPLE ID: MW-8 DATE RECEIVED:

2832-12
WATER

09/30/98 11:16:00
10/01/98

ANALYTICAL DATA

Method 8015B *** for Diesel
Analyzed by: RR
Date: 10/14/98 09:51:00

PARAMETER RESULTS DETECTION UNITS
LIMIT
Surrogate % Recovery
n-Pentacosane 37

with EPA guidelines for quality assurance.

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

QUALITY ASSURANCE: These analyses are performed in accordance



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

Certificate of Analysis No. H9-9810018-07

Brown and Caldwell
1415 Louisiana

Houston, TX 77002
ATTN: Rick Rexroad DATE: 10/16/98
PROJECT: BJ-Hobbs PROJECT NO: 2832-12
SITE: Hobbs MATRIX: WATER
SAMPLED BY: Brown & Caldwell DATE SAMPLED: 09/30/98 10:45:00
SAMPLE ID: MW-7 DATE RECEIVED: 10/01/98
ANALYTICAL DATA
PARAMETER RESULTS DETECTION UNITS
LIMIT
Gasoline Range Organics ND 0.1 P mg/L
Surrogate % Recovery
4-Bromofluorobenzene 87
1,4-Difluorobenzene 70
Method 8015B #*** for Gasoline
Analyzed by: CJ
Date: 10/08/98
BENZENE ND 1.0 P ug/L
TOLUENE ND 1.0 P ug/L
ETHYLBENZENE ND 1.0 P ug/L
TOTAL XYLENE ND 1.0 P ug/L
TOTAL VOLATILE AROMATIC HYDROCARBONS ND ug/L
Surrogate % Recovery
1,4-Difluorobenzene ” 97
4-Bromofluorobenzene 103
Method 8020A **x*
Analyzed by: CJ
Date: 10/08/98
Total Petroleum Hydrocarbons-Diesel ND 0.20 P mg/L

ND - Not detected. (P)

Notes:
**Ref:

*Ref: Methods for Chemical Analysis of Water and Wastes,
Standard Methods for Examination of Water & Wastewater,

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

QUALITY ASSURANCE:
with EPA guidelines for quality assurance.

- Practical Quantitation Limit

EPA
18th ed.
3rd Ed.

1983,

EPA SW846,

These analyses are performed in accordance
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Certificate of Analysis No. H9-9810018-07

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

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

DATE: 10/16/98

PROJECT NO:
MATRIX:

DATE SAMPLED:
DATE RECEIVED:

PROJECT: BJ-Hobbs

SITE: Hobbs

SAMPLED BY: Brown & Caldwell
SAMPLE ID: MW-7

2832-12

WATER

09/30/98 10:45:00
10/01/98

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Surrogate ‘ % Recovery
n-Pentacosane 88

Method 8015B *** for Diesel
Analyzed by: RR
Date: 10/14/98 10:30:00

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

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

QUALITY ASSURANCE:
with EPA gquidelines for quality assurance.

These analyses are performed in accordance



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

Certificate of Analysis No. H9-9810018-08

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: Rick Rexroad DATE: 10/16/98
PROJECT: BJ-Hobbs PROJECT NO: 2832-12

SITE: Hobbs MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 09/30/98

SAMPLE ID: 2832 DATE RECEIVED: 10/01/98

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Gasoline Range Organics ND 0.5 P ng/L
Surrogate % Recovery
4-Bromofluorobenzene 90
1,4~-Difluorcbenzene 70

Method 8015B *** for Gasoline
Analyzed by: CJ
Date: 10/08/98

BENZENE 79 5.0 P ug/L
TOLUENE ND 5.0 P ug/L
ETHYLBENZENE 27 5.0 P ug/L
TOTAL XYLENE ND 5.0 P ug/L
TOTAL VOLATILE AROMATIC HYDROCARBONS 106 ug/L
Surrogate % Recovery
1,4-Difluorobenzene 100 i
4-Bromofluorobenzene 100
Method 8020A **%*
Analyzed by: CJ
Date: 10/08/98
Total Petroleum Hydrocarbons-Diesel 2.0 0.20 P mg/L
ND - Not detected. (P) - Practical Quantitation Limit

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

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



Notes:

Certificate of Analysis No. H9-9810018-08

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

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

DATE: 10/16/98

PROJECT: BJ-Hobbs PROJECT NO: 2832-12
SITE: Hobbs MATRIX: WATER
SAMPLED BY: Brown & Caldwell DATE SAMPLED: 09/30/98
SAMPLE ID: 2832 DATE RECEIVED: 10/01/98
ANALYTICAL DATA
PARAMETER RESULTS DETECTION UNITS
LIMIT
Surrogate % Recovery
n-Pentacosane 75

Method 8015B *** for Diesel
Analyzed by: RR
Date: 10/14/98 11:08:00

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

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

QUALITY ASSURANCE:
with EPA guidelines for quality assurance.

These analyses are performed in accordance
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HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0901

** Spl BATCH QUALITY CONTROL REPORT **
Method Modified 80158*** for Gasoline

Matrix: Aqueous Batch Id:  HP_$981007163700
Units: mg/L

LABORATORY CONTROL SAMPLE

SPIKE Method Spike Blank _ Spike QC Limits(**)
COMPOUNDS Blank Result Added Result Recovery (Mandatory)
<2> <3> <1> % % Recovery Range
Gasoline Range Organics ND 1.0 0.73 73.0 64 - 131

MATRIX SPIl1KES

SPIKE Sample Spike Matrix Spike Matrix Spike MS/MSD QC Limits(***)
COMPOUNDS Results | Added Duplicate Relative % (Advisory)
Result |Recovery| Result Recovery|Difference| RPD
<2> <3> <1> <4> <1> <5> Max. Recovery Range
GASOLINE RANGE ORGANICS ND 0.9 0.74] 82.2 0.75] 83.3 1.33 36 36 - 160

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

Analyst: CJ « = Data outside Method Specification limits.

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

SPL ID of sample spiked: 9810018-06A ND = Not Detected/Below Detection Limit

Sample File ID: SSJ1110.7TX0 % Recovery = [( <1> - <2> ) / <3> ] x 100

Method Blank File ID: LCS % Recovery = (<1> / <3> ) x 100

Blank Spike File ID: $SJ1086.TX0 Relative Percent Difference = |(<4> - <5> | / [(<4> + <5> ) x 0.51 x 100
Matrix Spike File ID: $SJ1089.TX0 (**) = Source: SPL-Houston Historical data (1st Q '97)

Matrix Spike Duplicate File ID: SSJ1090.7X0 (***) = Source: SPL-Houston Historical Data (1st @ '97)

SAMPLES IN BATCH(SPL 1D): 9810056-06A 9810056-07A 9810056-08A 9810056-09A

9810056-10A 9810056-01A 9810018-01A 9810018-02A
9810018-03A 9810018-04A 9810018-05A 9810018-06A
9810018-07A 9810018-08A 9810056-11A 9810056-03A
9810056-04A 9810056-05A



*%* SPL BATCH QUALITY CONTROL REPORT **

METHOD 8020

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

Sequence Date: 10/07/98
SPL 1D of sample spiked: 9810018-05A
Sample File ID: S_J1109.7TX0

Method Blank File ID:
Blank Spike File ID: S_J1085.7X0

Matrix Spike File ID: S_J1087.TX0

Matrix Spike Duplicate File ID: S_J1088.TX0

SAMPLES IN BATCH(SPL ID):

Relative Percent Difference =

Matrix: Aqueous Batch Id:  HP_$981007161000
Units: ug/L
LABORATORY CONTROL SAMPLE
SPIKE Method Spike Blank __ Spike QC Limits(**)
COMPOUNTDS Blank Result Added Result Recovery (Mandatory)
<2> <3> <1> % % Recovery Range
Benzene ND 50 55 110 61 - 119
Toluene ND 50 56 112 65 - 125
EthylBenzene ND 50 55 110 70 - 118
0 Xylene ND 50 54 108 72 - 17
M & P Xylene ND 100 110 110 72 - 116
MATRIX SPIKES
SPIKE Sample Spike Matrix Spike Matrix Spike MS/MSD QC Limits(***)
COMPOUNDS Results | Added Dupticate Relative % (Advisory)
Result |[Recovery| Result |Recovery|Difference| RPD
<2> <3> <1> <4> <1> <5> Max. Recovery Range
BENZENE ND 20 .25 125 23 115 8.33 21 32 - 164
TOLUENE NO 20 24 120 24 120 0 20 38 - 159
ETHYLBENZENE ND 20 24 120 23 115 4.26 19 52 - 142
O XYLENE ND 20 25 125 25 125 0 18 53 - 143
M & P XYLENE ND 40 48 120 46 115 4.26 17 53 - 144
* = Values outside QC Range due to Matrix Interference (except RPD)
Analyst: CJ « = Data outside Method Specification Limits.

NC = Not Calculated (Sample exceeds spike by factor of 4 or more)

LCS % Recovery = (<1> / <3> ) x 100

ND = Not Detected/Below Detection Limit

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

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

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

9810018-04A 9810018-05A 9810018-06A 9810018-07A
9810018-08A 9810018-01A 9810018-02A 9810018-03A



®

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

*% SPL BATCH QUALITY CONTROL REPORT ** PAGE

Method Modified 8015B*** for Diesel

Matrix: Aqueous Batch Id:  HPVV981009015100
Units: mg/L
BLANK SPIKES
SPIKE Sample Spike Matrix Spike Matrix Spike MS/MSD QC Limits(**)
COMPOUNDS Results | Added Duplicate Relative % (Advisory)

Result |Recovery| Result |Recovery|Difference| RPD

<2> <3> <1> <4> <1> <5> Max. Recovery Range
DIESEL ND 5.0 5.2 104 5.4 108 3.77 39 21 - 175
Analyst: RR * = Values Outside QC Range. « = Data outside Method Specification limits.

Sequence Date: 10/09/98
Method Blank File ID:
Sample File ID:

Blank Spike File ID: VVJ2172.TX0

Matrix Spike File ID:

Matrix Spike Duplicate File ID:

SAMPLES IN BATCH(SPL ID):

9810056-108
9810018-038
9810018-078
9810110-018B
9810056-078

NC = Not Calculated (Sample exceeds spike by factor of 4 or more)

ND = Not Detected/Below Detection Limit

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

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

9810056-098 9810018-018 9810018-028
9810018-04B 9810018-058 9810018-068
9810018-088 9810056-038B $810056-028
9810056-04B 9810056-058 9810056-068B
9810056-088



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

*% SPL QUALITY CONTROL REPORT **

Matrix: Aqueous Reported on: 10/08/98
Analyzed on: 10/01/98
Analyst: DAM

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

Nitrate (as NO3)
Method 300.0 *

SPL Sample Blank LCS Measured % QC Limits

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

LCS ND 4.42 4.21 95.2 90 - 110

-9810494

' Samples in batch:

9809B56-05C 9809B56-08C 9809B56-13C 9809B56-14C
I 9810018-01C 9810018-02C 9810018-03C

l COMMENTS:

I LCS = SPL ID#:94453190-17



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

** SPL QUALITY CONTROL REPORT **

Matrix:  Aqueous Reported on: 10/08/98
Analyzed on: 10/01/98
Analyst: DAM

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

Nitrate (as NO3)
Method 300.0 *

Matrix Spike Matrix Spike QC LIMITS
SPL Sample [Method|Sample|Spike Duplicate RPD (Advisory)
ID Number |Blank {Result{Added |Result|Recovery|Result|Recovery!| (%) RPD % REC
mg/L mg/L mg/L mg/L % mg/L % Max
9809856-08C | ND ND 5.00 |[5.70 |114 5.56 111 2.7 |5 86 -115
-9810493

Samples in batch:

9809B56-05C 9809B56-08C 9809856-13C 9809856-14C
9810018-01C 9810018-02C 9810018-03C

COMMENTS:



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

*¥% SPL QUALITY CONTROL REPORT *=*

Matrix: Aqueous Reported on: 10/08/98
Analyzed on: 10/01/98
Analyst: DAM

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

Sulfate
Method 300.0 *

SPL Sample Blank LCsS Measured % QC Limits

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

LCS ND 16.7 15.6 93.4 90 - 110

=-9810492

l Samples in batch:

9809B56-05C 9809B56-08C 9809B56-13C 9809B56-14C
l 9810018-01C 9810018-02C 9810018-03C

I COMMENTS :

l LCS = SPL 1ID#94453213-21



** SPL QUALITY CONTROL REPORT **

Matrix:  Aqueous Reported on: 10/08/98
Analyzed on: 10/01/98
Analyst: DAM

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

Sulfate
Method 300.0 *

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

Matrix Spike Matrix Spike QC LIMITS
SPL Sample |Method|Sample|Spike Duplicate RPD (Advisory)
ID Number |Blank |Result|Added Resdlt Recovery|Result|Recovery| (%) RPD % REC
mg/L |mg/L {mg/L |mg/L % mg/L % Max
9809B56-08C | ND 12.06 |5.00 |17.08 [100 17.07 |100 0 7.0 (88 -112
-9810491

Samples in batch:

9809B56-05C 9809856-08C 9809856-13C 9809856-14C
9810018-01C 9810018-02C 9810018-03C

COMMENTS :




CHAIN OF CUSTODY
AND

SAMPLE RECEIPT CHECKLIST
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SPL Houston Environmental Laboratory

Sample Login Checklist

Date: Time:

JE)- /- 78 /°°

SPL Sample ID:

D1001%

Yes

JI%’

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

COC is properly completed.

If no, Non-Conformance Worksheet has been completed.

Custody seals are present on the shipPing container.

If yes, custody seals are intact.

All samples are tagged or labeled.

If no, Non-Conformance Worksheet has been completed.

Sample containers arrived intact

QI [N [N b WD —

Temperature of samples upon arrival:

S c

o

Method of sample delivery to SPL:

SPL Delivery

Client Delivery

FedEx Delivery (airbill #)

X034 04044 |

Other:

11

Method of sample disposal:

SPL Disposal

HOLD

Return to Client

110 -/-5%

Name: , //“ 7////&/// Date:



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

October 19, 1998

Mr. Rick Rexroad

BROWN AND CALDWELL
1415 Louisiana

Houston, TX 77002

The following report contains analytical results for the sample(s) received at Southern Petroleum
Laboratories (SPL) on October 2, 1998. The sample(s) was assigned to Certificate of Analysis
No.(s) 9810122 and analyzed for all parameters as listed on the chain of custody.

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

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

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

current and future analytical needs.

Southern Petroleum Laboratories

/' Bernadette A. Fini
Senior Project Manager




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

Southern Petroleum Laboratories, Inc.

Certificate of Analysis Number: 98-10-122

Approved for Release by:

L M L bt uns

// Bernadette A. Fini, Senior Project Manager Date

Greg Grandits
Laboratory Director

cynthia Schreiner
Quality Assurance Officer

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

The results relate only to the samples tested.

Results reported on a Wet Weight Basis unless otherwise noted.



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

Certificate of Analysis No. H9-9810122-01

Brown and Caldwell

1415 Louisiana
I Houston, TX 77002
ATTN: Rick Rexroad DATE: 10/19/98
I PROJECT: BJ-Hobbs PROJECT NO: 2832-12
SITE: Hobbs MATRIX: WATER
SAMPLED BY: Brown & Caldwell DATE SAMPLED: 09/30/98 18:00:00
I SAMPLE ID: MW-~9 DATE RECEIVED: 10/02/98
ANALYTICAL DATA
I PARAMETER RESULTS DETECTION UNITS
LIMIT
Gasoline Range Organics 0.27 0.1 P ng/L
I Surrogate % Recovery
4-Bromofluorobenzene 107
1,4~-Difluorobenzene 77
Method 8015B *** for Gasoline
Analyzed by: LJ
I Date: 10/08/98
BENZENE 1.1 1.0 P ug/L
TOLUENE 5.5 1.0 P ug/L
I ETHYLBENZENE 21 1.0 P ug/L
TOTAL XYLENE 59 1.0 P ug/L
TOTAL VOLATILE AROMATIC HYDROCARBONS 86.6 ug/L
I Surrogate % Recovery
1,4-Difluorobenzene 97
4-Bromofluorobenzene 100
l Method 8020A #*%*%
Analyzed by: LJ
Date: 10/08/98
I (P} - Practical Quantitation Limit
Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
l **Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.
l COMMENTS: Sample contains petroleum hydrocarbons from C10-C24
that do not resemble a diesel pattern. (cl0-c24) RR
l QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
/ ® HOUSTON, TEXAS 77054

" PHONE (713) 660-0901

Certificate of Analysis No. H9-9810122-01

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: Rick Rexroad DATE: 10/19/98
PROJECT: BJ-Hobbs PROJECT NO: 2832-12

SITE: Hobbs MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 09/30/98 18:00:00
SAMPLE ID: MW-9S DATE RECEIVED: 10/02/98

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Total Petroleum Hydrocarbons-Diesel 0.27 0.20 P mg/L
Surrogate % Recovery
n-Pentacosane 130

Method 8015B *** for Diesel
Analyzed by: RR
Date: 10/13/98 12:34:00

(P) - Practical Quantitation Limit

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

COMMENTS: Sample contains petroleum hydrocarbons from C10-C24
that do not resemble a diesel pattern.(cl0-c24) RR

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



Brown and
1415 Louisiana

Certificate of Analysis No. H9-9810122-02

Caldwell

Houston, TX 77002
ATTN: Rick Rexroad

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON, TEXAS 77054

PHONE (713) 660-0901

DATE: 10/19/98

PROJECT: BJ-Hobbs PROJECT NO: 2832-12

SITE: Hobbs MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 09/30/98 18:30:00
SAMPLE ID: MW-4 DATE RECEIVED: 10/02/98

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Gasoline Range Organics 3.9 0.1 P mg/L
Surrogate % Recovery
4-Bromofluorobenzene 187MI
1,4-Difluorobenzene 107
Method 8015B *** for Gasoline
Analyzed by: LJ
Date: 10/08/98
BENZENE 80 1.0 P ug/L
TOLUENE 180 1.0 P ug/L
ETHYLBENZENE 370 1.0 P ug/L
TOTAL XYLENE 840 1.0 P ug/L
TOTAL VOLATILE AROMATIC HYDROCARBONS 1470 ug/L
Surrogate % Recovery
1,4~-Difluorobenzene 120
4~-Bromofluorobenzene 97
Method 8020A ***
Analyzed by: LJ
Date: 10/08/98
(P) - Practical Quantitation Limit MI - Matrix interference.

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

**Ref:
*%%Ref:

Test Methods for Evaluating Solid Waste, EPA SW84

6, 3rd Ed.

COMMENTS: Sample contains petroleum hydrocarbons from C10-C24

QUALITY ASSURANCE:

with

that do not resemble a diesel pattern. (cl0-c24) RR

EPA guidelines for quality assurance.

These analyses are performed in accordance

ed.



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

Certificate of Analysis No. H9-9810122-02
Brown and Caldwell

1415 Louisiana
Houston, TX 77002

ATTN: Rick Rexroad DATE: 10/19/98
PROJECT: BJ-Hobbs PROJECT NO: 2832-12

SITE: Hobbs MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 09/30/98 18:30:00
SAMPLE ID: MW-4 DATE RECEIVED: 10/02/98

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Total Petroleum Hydrocarbons-Diesel 2.0 1.00 P mg/L
surrogate % Recovery
n-Pentacosane 100

Method 8015B *** for Diesel
Analyzed by: RR
Date: 10/13/98 01:13:00

(P) - Practical Quantitation Limit

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

COMMENTS: Sample contains petroleum hydrocarbons from C10-C24
that do not resemble a diesel pattern. (cl10-c24) RR

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



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

Certificate of Analysis No. H9-9810122~03

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

DATE: 10/19/98

PROJECT: BJ-Hobbs PROJECT NO: 2832-12

SITE: Hobbs MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 09/30/98 17:40:00
SAMPLE ID: MwW-1 DATE RECEIVED: 10/02/98

ANALYTICAL DATA

PARAMETER RESULTS
Gasoline Range Organics 3.6
Surrogate % Recovery
4-Bromofluorobenzene 147
1,4-Difluorobenzene 83

Method 8015B #**% for Gasoline
Analyzed by: LJ
Date: 10/08/98

BENZENE 3.2
TOLUENE 20
ETHYLBENZENE 280
TOTAL XYLENE 970
TOTAL VOLATILE AROMATIC HYDROCARBONS 1343.2
Surrogate % Recovery
1,4-Difluorobenzene 107
4-Bromofluorobenzene 97

Method 8020A **x*
Analyzed by: LJ
Date: 10/08/98

DETECTION UNITS
LIMIT
0.1 P mg/L
1.0 P ug/L
1.0 P ug/L
1.0 P ug/L
1.0 P ug/L
ug/L

(P) ~ Practical Quantitation Limit

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

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

EPA SW846, 3rd Ed.

COMMENTS: Sample contains petroleum hydrocarbons from C10-C24
that do not resemble a diesel pattern. (cl10-c24) RR

QUALITY ASSURANCE: These analyses are performed in accordance

with EPA guidelines for gquality assurance.



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

Certificate of Analysis No. H9-9810122-03

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

DATE: 10/19/98

PROJECT: BJ-Hobbs

SITE: Hobbs

SAMPLED BY: Brown & Caldwell
SAMPLE ID: MW-1

PROJECT NO: 2832-12
MATRIX: WATER
DATE SAMPLED: 09/30/98 17:40:00
DATE RECEIVED: 10/02/98

ANALYTICAL DATA

PARAMETER RESULTS
Total Petroleum Hydrocarbons-Diesel 2.5
Surrogate % Recovery
n-Pentacosane 90

Method 8015B *** for Diesel
Analyzed by: RR
Date: 10/13/98 01:52:00

DETECTION UNITS
LIMIT
1.00 P mg/L

(P) - Practical Quantitation Limit

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

*#*Ref: Standard Methods for Examination of Water & Wastewater,
EPA SW846, 3rd Ed.

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

18th ed.

COMMENTS: Sample contains petroleum hydrocarbons from C10-C24
that do not resemble a diesel pattern. (cl0-c24) RR

QUALITY ASSURANCE:
with EPA guidelines for quality assurance.

These analyses are performed in accordance



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

Certificate of Analysis No. H9-9810122-04
Brown and Caldwell

1415 Louisiana
Houston, TX 77002

ATTN: Rick Rexroad DATE: 10/19/98
PROJECT: BJ-Hobbs PROJECT NO: 2832-12

SITE: Hobbs MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 09/30/98 14:44:00
SAMPLE ID: MW-3 DATE RECEIVED: 10/02/98

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Gasoline Range Organics 3.8 0.1 P mg/L
Surrogate % Recovery
4-Bromofluorocbenzene 163MI
1,4~Difluorcbhenzene 97

Method 8015B *#%* for Gasoline
Analyzed by: LJ
Date: 10/08/98

BENZENE 42 1.0 P ug/L
TOLUENE 470 10 P ug/L
ETHYLBENZENE 450 10 P ug/L
TOTAL XYLENE 530 1.0 P ug/L
TOTAL VOLATILE AROMATIC HYDROCARBONS 1492 ug/L

Surrogate % Recovery

1,4~-Difluorobenzene 90

4-Bromofluorobenzene 93

Method 8020A ***
Analyzed by: LJ
Date: 10/12/98

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

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

COMMENTS: Sample contains petroleum hydrocarbons from C10-C24
that do not resemble a diesel pattern. (cl0-c24) RR

QUALITY ASSURANCE: These analyseé are performed in accordance
with EPA guidelines for gquality assurance.



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

Certificate of Analysis No. H9-9810122-04

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: Rick Rexroad DATE: 10/19/98
PROJECT: BJ-Hobbs PROJECT NO: 2832-12

SITE: Hobbs MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 09/30/98 14:44:00
SAMPLE ID: MW-3 DATE RECEIVED: 10/02/98

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Total Petroleum Hydrocarbons-Diesel 1.0 1.00 P mg/L
Surrogate % Recovery
n-Pentacosane 100

Method 8015B **% for Diesel
Analyzed by: RR
Date: 10/13/98 02:31:00

(P) - Practical Quantitation Limit

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

COMMENTS: Sample contains petroleum hydrocarbons from C10-C24
that do not resemble a diesel pattern. (cl0-c24) RR

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




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

| I Certificate of Analysis No. H9-9810122-0S5

ATTN: Rick Rexroad DATE: 10/19/98
PROJECT: BJ-Hobbs PROJECT NO: 2832-12
SITE: Hobbs MATRIX: WATER
I SAMPLED BY: Provided by SPL DATE SAMPLED: 09/30/98
‘ SAMPLE ID: Trip Blank DATE RECEIVED: 10/02/98

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Gasoline Range Organics ND 0.1 P mg/L
surrogate % Recovery
4-Bromofluorobenzene 97
1,4-Difluorobenzene 80

Method 8015B *** for Gasoline
Analyzed by: LJ
Date: 10/08/98

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

Surrogate % Recovery

1,4-Difluorobenzene 97

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

Date: 10/08/98
ND - Not detected. (P) - Practical Quantitation Limit

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

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.
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HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0901

®
*% SPL BATCH QUALITY CONTROL REPORT **

Method Modified 80158*** for Gasoline

Matrix: Aqueous Batch 1d:  VARE981007215700
units: mg/L

LABORATORY CONTROL SAMPLE

SPIKE Method Spike Blank  Spike QC Limits(**)
COMPOUNDS Blank Result Added Result Recovery (Mandatory)
<2> <3> <1> % % Recovery Range
Gasoline Range Organics ND 1.0 0.79 79.0 64 - 131

MATRIX SPIKES

SPIKE Sample Spike Matrix Spike Matrix Spike MS/MSD QC Limits(***)
COMPOUNDS Results | Added Duplicate Relative % (Advisory)
Result |Recovery| Result [Recovery|Difference| RPD
<2> <3> <1> <4> <1> <5> Max. Recovery Range
GASOLINE RANGE ORGANICS 0.27 0.9 0.87} 66.7 0.97| 77.8 15.4 36 36 - 160

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

Analyst: LJ « = Data outside Method Specification limits.

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

SPL ID of sample spiked: 9810122-01A ND = Not Detected/Below Detection Limit

Sample File ID: EEJ1116.TX0 % Recovery = (( <1> - <2> ) / <3>1 x 100

Method Blank File ID: LCS % Recovery = (<1> / <3> ) x 100

Blank Spike file ID: EEJ1107.TX0 Relative Percent Difference = |(<4> - <5> | / [(<4> + <5> ) x 0.5] x 100
Matrix Spike File ID: EEJ1110.TX0 (**) = Source: SPL-Houston Historical data (1st Q '97)

Matrix Spike Duplicate File ID: EEJ1111.TX0 (***) = Source: SPL-Houston Historical Data (1st @ '97)

SAMPLES IN BATCH(SPL ID): 9810122-03A 9810122-04A 9810122-01A 9810122-05A

9810122-02A



®

** SPL BATCH QUALITY CONTROL REPORT **

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

METHOD 8020

Matrix: Aqueous Batch Id: VARE981007213100
Units: ug/L
LABORATORY CONTROL SAMPLE
SPI1KE Method Spike Blank  Spike QC Limits(**)
COMPOUNDS Blank Result Added Result Recovery (Mandatory)
<> <3> <> % % Recovery Range
MTBE ND 100 110 110 72 - 128
Benzene ND 100 110 110 61 - 119
Toluene ND 100 110 110 65 - 125
EthylBenzene ND 100 110 110 0 - 118
0 Xylene ND 100 99 99.0 7 - 117
M & P Xylene ND 200 210 105 72 - 116
MATRIX SPIKES
SPIKE Sample Spike Matrix Spike Matrix  Spike MS/MSD QC Limits(***)
COMPOUNDS Results | Added Duplicate Relative % (Advisory)
Result |JRecovery] Result [Recovery|Difference| RPD
<2> <3> <1> <4> <1> <5> Max. Recovery Range
MTBE ND 100 110 110 120 120 8.70 20 39 - 150
BENZENE ND 100 100 100 110 110 9.52 21 32 - 164
TOLUENE ND 100 98| 98.0 110 110 11.5 20 38 - 159
ETHYLBENZENE ND 100 96) 96.0 110 110 13.6 19 52 - 142
0 XYLENE ND 100 95} 95.0 100 100 5.13 18 53 - 143
M & P XYLENE ND 200 190} 95.0 210 105 10.0 17 53 - 144
* = Values outside QC Range due to Matrix Interference (except RPD)
Analyst: LJ « = Data outside Method Specification limits.

Sequence Date: 10/07/98

SPL ID of sample spiked: 9810125-05A

Sample File ID: E_J1115.TX0
Method Blank File ID:

Blank Spike File ID: E_J1106.TX0
Matrix Spike File I1D: E_J1108.TX0
Matrix Spike Duplicate File ID: E_J1109.TX0

SAMPLES IN BATCH(SPL ID):

9810198-03A
9810125-03A
9810122-02A
9810308-038
9810125-07A

NC = Not Calcutated (Sample exceeds spike by factor of 4 or more)

ND = Not Detected/Below Detection Limit

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

LCS % Recovery = (<1> / <3> ) x 100

Relative Percent Difference = |(<4> - <5> | / [(<4> + <5> ) x 0.5] x 100
(**) = Source: SPL-Houston Historical Data (1st Q '97)

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

9810125-02A
9810125-06A
9810308-028
9810198-~04A

9809877-01A
9810122-05A
9810122-03A
9810308-028B
9810125-05A

9810125-01A
9810125-04A
9810122-04A
9810308-018
9810122-01A



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

®
** SPL BATCH QUALITY CONTROL REPORT **
METHOD 8020

Matrix: Aqueous Batch Id:  VARE9$81011102101
Units: ug/L

LABORATORY CONTROL SAMPLE

SPIKE Method Spike Blank Spike QC Limits(**)
COMPOUNDS Blank Result Added Result Recovery (Mandatory)
<2> <3> <1> % % Recovery Range
Benzene ND 50.0 50 100 61 - 119
Toluene ND 50.0 52 104 65 - 125
EthylBenzene ND 50.0 52 104 70 - 118
0 Xylene ND 50.0 48 96.0 72 - 117
M & P Xylene ND 100.0 100 100 72 - 116

MATRIX SPIKES

SPIKE Sample Spike Matrix Spike Matrix Spike MS/MSD QC Limits(***)
COMPOUNDS Results | Added Duplicate Relative % (Advisory)
Result |Recovery! Result |Recovery|Difference| RPD
<2> <3> <1> <4> <1> <5> Max. Recovery Range
BENZENE ND 20.0 19] 95.0 19] 95.0 0 21 32 - 164
TOLUENE ND 20.0 191 95.0 20 100 5.13 20 38 - 159
ETHYLBENZENE ND 20.0 19| 95.0 191 95.0 0 19 52 - 142
0 XYLENE ND 20.0 19| 95.0 18] 90.0 5.41 18 53 - 143
M & P XYLENE ND 40.0 38] 95.0 371 92.5 2.67 17 53 - 144

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

Analyst: LJ « = Data outside Method Specification limits.

Sequence Date: 10/11/98 NC = Not Calculated (Sample exceeds spike by factor of 4 or more)

SPL ID of sample spiked: 9810332-01A ND = Not Detected/Below Detection Limit

Sample File ID: E_J1218.TX0 % Recovery = [( <1> - <2> ) / <3> ] x 100

Method Blank File ID: LCS % Recovery = (<1> / <3> ) x 100

Blank Spike File ID: E_J1211.TX0 Relative Percent Difference = |(<4> - <5> | / [(<4> + <5> ) x 0.5] x 100
Matrix Spike File ID: E_J1213.7TX0 (**) = Source: SPL-Houston Historical Data (1st Q '97)

Matrix Spike Duplicate File 1D: E_J1214.7TX0 (***) = Source: SPL-Houston Historical Data (1st Q '97)

SAMPLES IN BATCH(SPL ID): 9810361-01A 9810122-04A 9810359-01A




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

® PHONE (713) 660-0901

*% SPL BATCH QUALITY CONTROL REPORT ** PAGE
Method Modified 8015B*** for Diesel

Matrix: Aqueous Batch 1d:  HP_Vv981012074900
Units: mg/L
BLANK SPIKES
SPIKE Sample Spike Matrix Spike Matrix  Spike MS/MSD QC Limits(**)
COMPOUNDS Results | Added Duplicate Relative % (Advisory)
Result {Recovery| Result |[Recovery|Difference] RPD
<2> <3> <1> <4> <1> <5> Max. Recovery Range
DIESEL ND 5.0 4.6] 92.0 4,71 94.0 2.15 39 21 - 175
Analyst: RR * = Values Outside QC Range. « = Data outside Method Specification limits.
Sequence Date: 10/12/98 NC = Not Calculated (Sample exceeds spike by factor of 4 or more)
Method Blank File ID: ND = Not Detected/Below Detection Limit
Sample File ID: % Recovery = [( <1> - <2> ) / <3> ] x 100
Blank Spike File ID: V_J3036.7X0 Relative Percent Difference = [(<4> - <5> | / [(<4> + <5> ) x 0.5] x 100
Matrix Spike File ID: (**) = Source: SPL-Houston Historical Data (4th Q '97)

Matrix Spike Duplicate File ID:

SAMPLES IN BATCH(SPL 1D): 9810122-018 9810122-02B 9810122-03B 9810122-04B




CHAIN OF CUSTODY
AND

SAMPLE RECEIPT CHECKLIST ‘
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SPL Houston Environmental Laboratory

Sample Login Checklist

Date: Time:
/0 Z/? g D00

SPL Sample ID:

G &/0/22

1§

HE__TNE_N_ I TE_ E e D ..

Yes | No
1 |Chain-of-Custody (COC) form is present. v
2 |COC is properly completed. v
3 {If no, Non-Conformance Worksheet has been completed.
4 |Custody seals are present on the shipping container. v
5 |If yes, custody seals are intact. L
6 {All samples are tagged or labeled. v/
r7' If no, Non-Conformance Worksheet has been completed.
Il 8 |Sample containers arrived intact ] -
19 Temperature of samples upon arrival: %/ -
3 c
i 10 |Method of sample delivery to SPL:  |SPL Delivery
l Client Delivery
I FedEx Delivery (airbill #) §O75 76024504/
L Other:
l' 11 |Method of sample disposal: SPL Disposal ~
l! HOLD
| Return to Client
I.Name: Date: ,
i QZ‘__‘ &[ Jo/- L/§ ¥







