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1.0 INTRODUCTION

Brown and Caldwell conducted field activities associated with the September 1997 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 the
fueling system from a diesel fuel release was first detected by the New Mexico Oil Conservation
Division (OCD) 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 New Mexico OCD has required a
quarterly groundwater monitoring program to assess the hydrocarbon constituents in the groundwater.
A biosparging system was fully activated in November 1995 to remediate soil and groundwater at the
facility. A site chronology detailing the history of the fueling system, the groundwater recovery system,

and the previous sampling events is presented on Table 1.

During the September 1997 sampling event, groundwater samples were collected and analyzed for
gasoline and diesel range total petroleum hydrocarbons (TPH), and for benzene, toluene, ethylbenzene,
and total xylenes (BTEX). This report presents the results of the groundwater sampling event, a
description of the field activities, and a summary of the analytical results. Also included is a
groundwater potentiometric surface map, a benzene concentration map, and a hydrocarbon distribution

map.
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20 GROUNDWATER SAMPLING AND ANALYSES

Brown and Caldwell purged and sampled the groundwater monitoring wells at the facility on
September 11-12, 1997 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

Ten monitoring wells were sampled during the September 1997 sampling event. A site map depicting
the locations of the monitoring wells is presented as Figure 1. As noted in previous sampling reports,
monitoring well MW-2 can not be located and is assumed to have been destroyed during facility

activities such as grading.

Groundwater level measurements were obtained from the monitoring wells prior to purging and
sampling the wells. The groundwater levels were obtained with an oil/water interface probe and
recorded to the nearest 0.01 foot. A cumulative table of groundwater elevation data is presented on
Table 2. The groundwater elevation data indicates that the general groundwater flow direction is
toward the east and northeast with a hydraulic gradient of 0.01 f/f. A potentiometric surface map is
presented in Figure 2. Measurable thickness of phase-separated hydrocarbons was detected in

monitoring wells MW-1 (0.51 ft) and MW-4 (0.15 ft) during this 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 monitoring 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, 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.

Following recovery, groundwater samples were collected from each monitoring well using a new, 3-
foot long, 1/2-inch ID., disposable polyethylene bailer. Each sample was transferred to
laboratory-prepared, clean glass or plastic containers sealed with Teflon®-lined lids, labeled, and placed
on ice in an insulated cooler for shipment via overnight courier to the analytical laboratory. Each

cooler was accompanied by completed chain-of-custody documentation.

The 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 placed into 55-gallon drums and transferred to the on-site drum staging area located in the

northeast comer of the facility for classification and future disposal by BJ Services.
2.2 Results of Groundwater Analyses

Groundwater samples collected during this sampling event were analyzed for BTEX by EPA Method
5030/8020 and for TPH by EPA Method 8015 Modified for gasoline and diesel. Current and

cumulative analytical results for BTEX and TPH gasoline and diesel are presented in Table 4.

BTEX constituent concentrations in excess of applicable laboratory detection limits were reported in 7
of the 10 groundwater samples obtained during this sampling event. Benzene concentrations were
below the New Mexico Water Quality Control Commission Standard of 0.01 milligrams per liter
(mg/L) in monitor wells MW-5, MW-7, MW-8, and MW-9. Figure 3 presents a benzene

isoconcentration and total BTEX distribution map for the September 1997 sampling event. A total
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petroleum hydrocarbons distribution map for the September 1997 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.

It appears that natural attenuation of dissolved phase BTEX is occurring in the vicinity of monitor
wells MW-10 and MW-11. The primary evidence of natural attenuation is plume behavior;,
concentrations of dissolved phase BTEX have stabilized subsequent to removal of a field waste tank
(see Figure 1) in March 1997. Furthermore the following lines of geochemical evidence suggest that

intrinsic bioremediation, an important natural attenuation mechanism, is occurring:

1. DO concentrations measured in monitor wells MW-10 and MW-11 are depressed relative to
background. The respective DO concentrations of 0.65 mg/L and 1.80 mg/L. measured in monitor
wells MW-10 and MW-11 are less than the measured DO concentrations of 5.44 mg/L and 2.62
mg/L in monitor wells MW-5 and MW-8, respectively, which are upgradient or cross-gradient
wells believed to exhibit background conditions.

2. Ferrous iron concentrations of 9.4 mg/L and 3.2 mg/L were recorded in monitor wells MW-10 and
MW-11, respectively. Ferrous iron was not detected in any of the other monitor wells. When DO
becomes depleted, anaerobic microbes which utilize other electron acceptors become active.
Ferrous iron is the reduction product of ferric iron, a common electron acceptor.

3. Oxidation-reduction potential (E,) measurements of -108.9 millivolts (mV) and -73.8 mV were
observed in monitor wells MW-10 and MW-11, respectively. These values are slightly below the
theoretical E;, of -50 mV for ferric iron reduction, which indicates that iron reduction is occurring,

It is recommended that monitoring continue in this area, and that other geochemical analyses be
performed in subsequent sampling events. Specifically, nitrate, sulfate, dissolved methane, and

alkalinity should be measured, in addition to the current suite of geochemical parameters.
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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 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 contaminants
from the saturated zone. The biosparging system operates by injecting air into the saturated zone and
extracting air from the vadose zone through a network of wells and piping. The continuous flushing of
air through the saturated zone increases the dissolved oxygen concentration in the groundwater and in
soil moisture present in the capillary fringe and vadose zone. The elevated dissolved oxygen content
facilitates the activities of indigenous microorganisms to accelerate biodegradation of the contaminants.

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

The New Mexico OCD approved the RAP on August 11, 1994. The installation of the biosparging
system was 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. The vapors recovered during the extraction process are

discharged to the atmosphere in accordance with the State of New Mexico Air Quality Regulations.

During the 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 is not required, effluent air samples
have been collected voluntarily on a quarterly basis. The air samples were analyzed for TPH using
EPA Method Modified 8015A (Air) and for total volatile aromatic hydrocarbons (BTEX) using EPA
Method 5030/8020 (modified). The analytical results demonstrate a significant reduction in
hydrocarbon vapor concentrations and emissions rates since November 1995. Total BTEX
concentrations have decreased from 391 parts per million by volume (ppmv) in November 1995 to
WABJSERV\2832\025R.DOC 5
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17.3 ppmv in July 1997. The corresponding BTEX emissions have decreased from 0.77 Ib/hour to
0.03 Ib/hour. TPH concentrations have decreased from 1,870 ppmv in November 1995 to 65 ppmv in
July 1997. The corresponding TPH - Volatile Organic Compound (VOC) emissions rates have
decreased from 3.21 Ib/hour to 0.08 Ib/hour. These emission rates are well below the regulatory limit
of 10 Ib/hour for VOCs. Therefore, a field monitoring instrument utilizing a flame ionization detector
(FID) was used during the September 1997 monitoring event to measure the VOC concentration in the
vapors. The VOC measurements are equivalent to TPH concentrations previously determined in the
analytical laboratory. The VOC concentration measured using the FID was 340 ppmv. 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.

Adjustments were made in air injection and extraction rates within the biosparging system following the
March 1997 groundwater sampling event in order to direct air flow into recalcitrant areas of the
subsurface. Specifically, vapor extraction well VE-4 was added, and flow rates were increased in the
upgradient and central portions of the plume, in the area of monitor wells MW-4, MW-1, and MW-3.

The vapor extraction system is currently operating at an average flow of 150 cubic feet per minute
(cfm) at 120°F. The air injection system is operating at an average flow of 32 cfm at 5 pounds per
square inch (psi) at 176°F. Total VOC emissions of 0.39 Ib/hr were calculated for the September 1997

monitoring event.

Review of data presented in Table 4 indicates that concentrations of benzene and total BTEX have
decreased in monitor wells MW-7, MW-8 and MW-10, located in the downgradient portion of the
plume, during the time period from the start-up of the biosparging system in November 1995 to the
present. Reductions in benzene, total BTEX, and TPH concentrations have occurred between June
1997 and September 1997 in monitor wells MW-1 and MW-3, which are located in the central portion
of the plume. The increase in hydrocarbon concentrations observed in monitor well MW-4 during the
period from June 1997 to September 1997 may be attributed to modifications to air injection and
extraction rates made in March 1997 and to the addition of vapor extraction well VE-4, which was

installed in April 1997, Such increases are anticipated during operation of the biosparging system, as
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air flow is redirected into areas of the subsurface that were only minimally affected previously by the
operation of the remedial system. Samples collected from monitor wells MW-9 and MW-11
exhibited increases in BTEX concentrations relative to the previous sampling event. Fluctuations
in concentrations have been previously observed in site monitor wells over the course of
remediation. These fluctuations may be attributed to the presence of PSH, which acts as a
continuing source of dissolved phase BTEX. These fluctuations are likely to continue until the
PSH is removed through a combination of passive recovery and volatilization by sparging and soil

vapor extraction.
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4.0 CONCLUSIONS AND RECOMMENDATIONS

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

September 1997 quarterly groundwater sampling event.

4.1 Conclusions

. Groundwater flow was to the east and northeast at an average hydraulic gradient of 0.01 fi/ft.

® Dissolved benzene concentrations monitor wells MW-1 and MW-3, which are located in the
central portion of the plume, have not decreased since the biosparging system was activated in
September 1995.

. Dissolved benzene concentrations have generally decreased in all remaining monitor wells since
the biosparging system was activated in September 1995.

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

o Modifications to air injection and extraction rates were made in March 1997 to apply increased
air flow to the central portion of the plume, and vapor extraction well VE-4 was installed
upgradient of monitor well MW-4 in April 1997.

o Substantial reductions in hydrocarbon air emissions have been made during the period from
November 1995 to September 1997. The current emissions rate is 0.39 Ib/hr TPH.

o Phase separated hydrocarbons continue to be present in monitor wells MW-1 and MW-4. The
thickness of phase separated hydrocarbons increased in monitor well MW-1 and decreased in
monitor well MW-4 during the time period from June 1997 to September 1997.

42  Recommendations

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

o Continue monitoring hydrocarbon emissions on a quarterly basis using a field FID and
discontinue analysis of air emissions samples in an analytical laboratory.
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. Nitrate, sulfate, dissolved methane, and alkalinity should be added to the current suite of
‘ l geochemical parameters.
| .
. Recommence free product recovery as needed in monitor wells MW-1 and MW-4.
1
|
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Table 1
Site Chronolgy
BJ Services Company, U.S.A.
Hobbs, New Mexico

Date

Activity

February 7, 1991

The State of New Mexico Qil 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 resuits 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.

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.
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Table 1 (Continued)
Site Chronolgy
BJ Services Company, U.S.A.

Hobbs, New Mexico
Date Activity
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.

August 23, 1996

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

Date

Activity

December 2, 1996

Brown and Caldwell conducted the December 1996 groundwater
sampling event.

March 12, 1997

Brown and Caldwell conducted the March 1997 groundwater sampling
event.

March 14, 1997

Vapor extraction well VE-4 installed.

April 1997

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

June 12, 1997

Brown and Caldwell conducted the June 1997 groundwater sampling
event.

September 11-12,
1997

Brown and Caldwell conducted the September 1997 groundwater
sampling event.
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[ l Table 2
| Cumulative Groundwater Elevation Data
Hobbs, New Mexico Facility
| l BJ Services Company, U.S.A.
| Free Product GW Elevation
TOC Elevation Date Depth to Thickness (ft MSL)
I Monitoring Well Measured GW (ft) () Comments
MW-1
3,647.53 8/10/92 53.22 0.00 3,594.31 (1)
l 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
l 3,647.53 1/26/94 53.31 0.00 3,594.22
j 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
l 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
l 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
I 3,647.53 312/97 5570 0.27 3,592.05 @)
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
I =
3,647.59 8/10/92 52.82 0.00 3,594.77 (1)
: 3,644.84 2/9/93 49.60 0.00 3,595.24
} . 3,644.84 8/18/93 49.71 0.00 3,595.13
3,644.84 1/26/94 49.97 0.00 3,594.87
l 5/3/95 4
MW-3
3,647.68 8/10/92 52.99 0.00 3,594.69 (1
“ ' 3,647.68 2/9/93 52.72 0.00 3,594.96
g 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
I 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
i 3,645.00 5/31/96 51.45 0.00 3,593.55
| I 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)
I 3,645.00 6/12/97 52.68 0.00 3,592.32
1 3,645.00 9/11/97 52.71 0.00 3,592.29
I Table printed: 16-Oct-97 Paget1of 5



I Table 2
| Cumulative Groundwater Elevation Data
| Hobbs, New Mexico Facility
l BJ Services Company, U.S.A.
TOC Elevation Date Depth to Fr%?ig:r?::: t Gw(fﬁ\%it)ion
l Monitoring Well Measured GW (ft) (ft) Comments
MW-4
I 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
l 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
l 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
1 l 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
| I 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
l MW-5
3,647.72 8/10/92 52.38 0.00 3,595.34 (1)
3,647.72 2/9/93 52.06 0.00 3,595.66
l 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
| l 3,647.72 5/3/95 53.57 0.00 3,594.15
| 3,647.72 7/31/95  53.27 0.00 359445
: 3,647.72 11/14/95 52.83 0.00 3,594.89
I 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)
| I 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
1
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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 (ftmsy
Monitoring Well Measured GW (1) (ft) mments

MW-6

3,644.74 2/9/93  50.58 0.00 3,594.16 )
I 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
l 3,644.74 5/3/95  52.63 0.00 3,592.11

3,644.74 7/31/85  51.90 0.00 3,592.84

3,644.74 11/14/95  51.19 0.00 3,593.55
l 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
l 3,644.74 12/2/96  52.85 0.00 3,591.89

3,644.74 312/97  53.55 0.00 3,591.19 @)
I 3,644.74 6/12/97 52.08 0.00 3,592.66

3,644.74 9/11/97 53.72 0.00 3,691.02

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
3,644.55 1/26/94 51.01 0.00 3,593.54
3,644.55 5/3/95 52.25 0.00 3,592.30
3,644.55 7/31/95 51.92 0.00 3,592.63
3,644.55 11/14/95 51.48 0.00 3,593.07
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
3,644.55 8/23/96 52.02 0.00 3,592.53
3,644.55 12/2/96 52.52 0.00 3,592.03
3,644.55 312/97 52.99 0.00 3,591.56 A3)
3,644.55 6/12/97 53.08 0.00 3,591.47
3,644.55 9/11/97 53.00 0.00 3,591.55
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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)

Monitoring Well Measured GW (1Y) o) Comments
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

3,644.87 1/26/94 50.96 0.00 3,5693.91

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

3,644.87 12/2/96 52.43 0.00 3,592.44

3,644.87 3/12/97 52.93 0.00 3,5691.94 (3)

3,644.87 6/12/97 53.96 0.00 3,590.91

3,644.87 9/11/97 52.73 0.00 3,692.14
MW-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

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

3,644.78 3/12/97 52.21 0.05 3,592.61 3)

3,644.78 6/12/97 52.10 0.00 3,592.68 PSH sheen

3,644.78 9/12/97 51.95 0.00 3,592.83 PSH Sheen
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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)
Monitoring Well Measured GW (ft) (ft) Comments

MW-10

3,644.47 8/18/93  51.54 0.00 3,592.93 (M)
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
3,644.47 11/14/95  52.51 0.00 3,591.96
3,644.47 2/23/96  53.05 0.00 3,591.42
3,644.47 5/31/96 5279 000  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
3,644.47 312/97  54.21 0.00 3,590.26 3)
3.644.47 6/12/97  53.99 0.00 3,590.48
3,644.47 912/97  53.94 0.00 3,590.53

J
J

MW-11
3,643.78 8/18/93  51.92 0.00 3,591.86 (1)

l 3,643.78 1/26/94  52.32 0.00 3,591.46
3,643.78 5/3/95  53.38 0.00 3,590.40
3,643.78 7/31/95 53.35 0.00 3,590.43

I 3,643.78 11/14/95 52.96 0.00 3,590.82
3,643.78 2/23/96 53.50 0.00 3,590.28
3,643.78 5/31/96 53.25 0.00 3,590.53

I 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

I 3,643.78 312/97 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

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

!

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

(3) Top of casing elevations and groundwater elevations relative to MSL after March 1997,

{(4) MW-2 could not be located and is assumed detroyed after January, 1994.
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I
l Table 3
Field Screening Results for Groundwater Samples
l Hobbs, New Mexico Facility
BJ Services Company, U.S.A.
l | Dissolved
Date Waell Conductivity | Temperature | Redox Oxygen Ferrous Iron
Monitoring Well Measured Volume pH (pmhos) (°C) (mV) (mg/L) (mg/L)
MW-3
l 9/11/97 0 7.18 1,208 19.3 11 5.37
1 7.16 1,216 18.1 -50.4 5.00
I 2 7.17 1,221 19.1 -83 4.85
2 7.20 1,220 19.1 -89.9 5.70
I 3 717 1,223 19.2 -90.8 4.97
3 7.17 1,223 19.2 -81.7 4.96 0.0
MW-5
l 9/12/97 1 7.52 1,127 18.8 35.2 6.42
| 2 7.22 1,105 18.8 432 5.75
} ' \ 2 7.21 1,107 18.8 49.8 5.50
i} 3 7.20 1,109 18.8 54.1 5.44 0.0
‘3 I MW
! 9/11/97 1 8.14 1,653 20.0 51 7.85
I 2 8.03 1,375 19.9 61.1 7.51
2 8.04 1,317 20.9 55.1 7.50
2 7.99 1,286 221 65.7 6.91
3 7.97 1,183 20.5 72.8 7.54 0.0
MW-7
| 9/11/97 1 6.68 1,664 20.4 57.9 3.49
1 6.69 1,661 20.1 67.5 3.03
| ' 2 6.69 1,601 20.1 74 2.96
[ 3 6.70 1,574 19.9 80.6 3.03
l 3 6.70 1,574 20.1 83.2 3.06 0.0
i
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NR = No Reading

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

Table 3
Field Screening Results for Groundwater Samples
Hobbs, New Mexico Facility
BJ Services Company, U.S.A.
Dissolved i
Date Well Conductivity | Temperature | Redox Oxygen Ferrous Iron
Monitoring Well Measured Volume pH (umhos) (°C) (mV) (mg/L) (mg/L)
MW-8
9/11/97 1 6.82 1,747 19.4 30.9 3.22
1 6.81 1,732 19.4 36.6 3.02
2 6.81 1,724 19.4 39.7 2.79
2 6.81 1,715 19.3 45.9 2.82
3 6.81 1,716 19.3 48.3 2.62 0.0
MW-10
9/12/97 1 6.77 7,450 19.5 -99.5 1.16
1 6.78 7,680 19.5 -104.2 0.91
2 6.79 7,651 19.6 -102.4 1.98
2 6.80 7.542 19.6 -105.6 0.85
3 6.81 7,648 19.7 -108.9 0.65 9.4
MW-11
9/12/97 1 6.99 7,513 19.8 -65.5 5.40
2 6.95 7,444 19.8 -76.8 2.26
; 3 6.94 7,351 19.6 7.7 2.40
1 3 6.93 7,352 19.6 -73.8 1.80 3.2
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Table 4
Cumulative Analytical Results for Groundwater Samples
Hobbs, New Mexico Facility
BJ Services Company, U.S.A.

Benzene Toluene Ethylbenzene Xylenes | T1PH-D TPH-G

Well ID Sample Date |{Sample Type
micrograms per liter, pg/L. milligrams per fiter, 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 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 5.7
11/15/95 Regular 880 1800 300 870 NA 6.8
2/23/96 Reguiar 1500 3700 620 2200 NA 21
5/31/96 Regular 1100 1700 380 990 NA 7.5
8/23/96 Regular 1800 3300 §70 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 Reguiar 5300 34000 7500 27000 180 160
9/12/97 Reguiar 1800 4400 1000 3000 23 21

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 Reguiar 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 Reguiar 770 3300 470 1800 NA NA

8/1/95 Reguiar 490 2900 890 1600 NA 14

11/15/95 Reguiar 250 1000 180 440 NA 2.9
2/23/96 Regular 120 810 170 560 NA 4
5/31/96 Regutar 670 3900 1200 2300 NA 15
8/23/96 Regular 330 2200 590 1500 NA 12
12/2/96 Regular 220 1800 670 1000 0.89 7.4
3/12/97 Regular 370 2000 960 1400 1.8 11
6/12/97 Regular 860 4800 1700 2600 1.9 20
9/11/97 Regular 770 3000 1600 1900 1.6 16
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Hobbs, New Mexico Facility
BJ Services Company, U.S.A.

Table 4
Cumulative Analytical Results for Groundwater Samples

Benzene Toluene Ethylbenzene Xylenes TPH-D TPH-G
Waell ID Sample Date |Sample Type
micrograms per liter, ug/L milligrams per liter, mgA.
MwW-4
8/10/92 Regular 2594 10360 2160 6740 NA NA
2/9/93 Regular 5200 15000 2200 10000 NA NA
8/19/93 Regular 3000 12000 < 2000 7000 NA NA
1/27/94 Regular NSP NSP NSP NSP NA NSP
5/3/95 Regular NSP NSP NSP NSP NA NSP
8/1/95 Regular 5700 17000 3500 13000 NA 120
11/15/95 Regular 490 1600 310 1100 NA 5.2
2/23/96 Regular 360 2800 560 2500 NA 18
5/31/96 Regular 84 830 280 1100 NA 6.2
8/23/96 Regular 110 1400 430 1800 NA 9.8
12/2/96 Regular 190 2000 1800 7200 56 43
3/12/97 Regular 220 1500 1500 4400 27 27
6/12/97 Regular 47 270 360 950 25 6.2
9/12/97 Regular 92 840 670 2100 15 7.6
MW-5
8/10/92 Reguiar <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 Reguilar 8.7 29.9 4 11.3 NA NA
5/3/95 Regular 3.7 53 0.92 4.6 NA NA
8/1/95 Regular <0.3 <03 <0.3 <0.6 NA NA
11/15/95 Regular <0.3 1.2 <03 15 NA NA
2/23/96 Regular <03 <03 <03 <0.6 NA NA
5/31/96 Reguiar 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 < 0.1
3M12/97 Reguiar <1 <1 <1 <1 <0.1 < 0.1
6/12/97 Regular <1 <1 <1 <1 <01 < 0.1
9/12/97 Regular <1 <1 <1 <1 <01 <0.1
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Table 4
Cumulative Analytical Results for Groundwater Samples
Hobbs, New Mexico Facility
BJ Services Company, U.S.A.

Benzene Toluene Ethyibenzene Xylenes TPH-D TPH-G

Well ID Sample Date {Sample Type
micrograms per liter, pg/L. milligrams per liter, mg/L

MW-6
8/10/82 Regular NS NS NS NS NA NS

2/9/93 Regular 7000 19000 3100 7200 NA NA
8/19/93 Regular 8100 19000 3500 6400 NA NA
1/27/94 Regular 7960 20200 3830 6150 NA NA

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

8/1/95 Regular 8300 12000 2500 5100 NA 60

11/15/95 Regular 8900 17000 2900 5500 NA 57
2/23/96 Regular 8100 10000 2300 4000 NA 58
5/31/96 Regular 83 150 15 51 NA 0.57
5/31/96 Duplicate 87 160 13 47 NA 0.52
8/23/96 Regular 31 28 9.4 7.9 NA 0.46
12/2/96 Regular <1 <1 <1 1.7 5.6 <0.1
3/12/97 Regular 12 <5 6.8 18 12 <0.5
6/12/97 Regular 1900 1400 410 310 7.8 7.4
9/11/97 Regular 11 1.3 3.4 <1 1 <0.1

2/8/93 Regular <2 <2 <2 <6 NA NA
8/19/93 Regular <2 3 <2 <2 NA NA
1/27/94 Regular 1.1 <1 <t <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 0.77 <0.3 0.93 NA < 0.1
2/23/96 Regular <03 <03 <03 <06 NA <01
2/23/96 Duplicate <03 <03 <03 <06 NA <0.1
5/31/96 Regular 29 83 10 21 NA 0.25
8/23/96 Reguiar <0.3 <0.3 <03 <06 NA <0.1
12/2/96 Reguiar <1 <1 <1 <1 <0.1 <0.1
3/12/97 Regular <1 <1 <1 <1 <0.1 <0.1
6/12/97 Regular <1 <1 <1 <1 <01 <01
9/11/97 Regular <1 <1 <1 <1 <0.1 <01
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l Table 4
Cumulative Analytical Results for Groundwater Samples
l Hobbs, New Mexico Facility
| BJ Services Company, U.S.A.
‘ l Benzene Toluene Ethylbenzene Xylenes TPH-D TPH-G
! WelliID  Sample Date |[Sample Type
micrograms per liter, pg/L milligrams per liter, mg/L
MwW-8
l 8/10/92 Regular NS NS NS NS NA NS
2/9/93 Regular <2 <2 <2 <6 NA NA
‘ 8/19/93 Regular <2 <2 <2 <2 NA NA
‘ I 1/27/94 Regular <1 <1 <1 <1 NA NA
? 5/3/95 Regular 3 49 0.75 37 NA NA
‘ 8/1/95 Regular 3.1 1.2 0.47 1.6 NA <0.001
I 8/1/95 Duplicate 3.6 1.5 0.51 1.5 NA . <01
11/15/95 Regular <03 0.52 <03 <0.6 NA < 0.1
2/23/96 Regular <0.3 <03 < 0.3 < 0.6 NA <0.1
I 5/31/96 Regular < 0.3 <0.3 <03 < 0.6 NA < 0.1
8/23/96 Reguiar <0.3 <03 <03 <0.6 NA < 0.1
12/2/96 Regular <1 <1 <1 <1 < 0.1 <0.1
' 3/12/97 Regular <1 <1 <1 1.8 < 0.1 <01
6/12/97 Reguiar <1 <1 <1 <1 <0.1 < 0.1
9/11/97 Regular <1 <1 <1 <1 0.1 <0.1
l MwW-9
4/22/93 Regular 570 380 <50 870 NA NA
7/15/93 Regular 121 73 3 458 NA NA
I 8/19/93 Regular 390 290 40 250 NA NA
1/27/94 Regular 327 357 51.1 293 NA NA
5/3/95 Reguiar 380 110 19 120 NA NA
I 8/1/95 Regular 660 410 g1 310 NA 6.2
11/15/95 Reguiar 240 24 11 140 NA 1.5
11/15/95 Duplicate 170 18 10 120 NA 19
' 2/23/96 Regular 170 18 2.3 160 NA 4.3
‘; 5/31/96 Reguiar 120 16 3 200 NA NA
‘ 8/23/96 Regular 82 13 6 270 NA 4
I 8/23/96 Duplicate 76 14 4.8 250 NA 4.4
12/2/96 Regular 61 <25 <25 210 2.6 2.8
12/2/96 Duplicate 86 13 2.4 270 3.7 2.9
I 3/12/97 Reguiar 30 48 420 880 8.2 19
6/12/97 Regular 4.7 2.1 11 97 2.6 2.2
6/12/97 Duplicate <5 <5 6.6 69 52 19
l 9/12/97 Regular 21 2.3 2.1 120 1.2 19
l Table printed: 10/16/97 Page 4 of 5
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Table 4

Cumulative Analytical Results for Groundwater Samples

Hobbs, New Mexico Facility

BJ Services Company, U.S.A.
Benzene t Toluene J Ethylbenzene Xylenes TPH-D TPH-G
Well ID Sample Date |Sample Type
micrograms per liter, pg/L. milligrams per liter, mg/AL
MW-10
f 8/19/93 Regular 190 460 < 200 240 NA NA
1/27/94 Regular 134 4 5.5 33.6 NA NA
5/4/95 Reguiar 980 15 11 84 NA NA
8/1/95 Regular 1300 32 32 100 NA 3.6
11/15/95 Regular 1000 24 15 36 NA 1.7
2/23/96 Regular 810 23 27 44 NA 24
5/31/96 Reguiar 700 24 34 28 NA 2
8/23/96 Regular 290 34 6.4 13 NA 1.4
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
6/12/97 Regular 150 12 30 <5 0.68 <0.5
9/12/97 Regular 87 2.3 26 2.7 0.76 0.33
9/12/97 Duplicate 87 2.4 26 2.8 0.79 0.33
| MW-11
’ 8/19/93 Regular <2 <2 <2 <2 NA NA
1/27/94 Reguiar <1 <1 <1 <1 NA NA
5/4/95 Reguiar <03 <03 <03 <0.6 NA NA
8/1/95 Reguiar 44 29 55 13 NA 0.2
11/15/95 Regular 190 2.8 6.2 11 NA 0.4
2/23/96 Regular 49 1.2 0.51 4 NA 0.25
5/31/96 Regular 300 83 12 28 NA 0.8
8/23/96 Reguilar 100 1.2 0.3 47 NA 0.26
12/2/96 Regular 970 <5 6 8.1 2 1.3
312/97 Regular 130 <5 13 5.8 0.42 <05
i 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-2 destroyed after January, 1994
NSP = Not Sampled due to Phase Separated Hydrocarbons

NA = Not Analysed

NS = Not Sampled

Table printed: 10/16/97

Page5of §
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APPENDIX A

Groundwater Sampling Forms

WABJSERV\28321025R.DOC
“Use or disclosure of data contained on this sheet is subject to the restriction specified at the beginning of this document. N




BROWNaxp CALDWELL WELL ID: /Y iU-/
Groundwater Sampling Field Data Sheet

Project Number: QQ ?— 3 2.. Task Number: / 2— Date: c/?/ 2/ g /

Equipment Calibration - Time

Casing Diameter Purge Equipment

Le oo ﬂ/’ 5/Oajc; é /C) /U/ZTL <

Toz tz;m ;; wZeu:mm' ;oc & /, /% pH = at

Static Water from TOC Sampie Equipment /00 / / E M }, /Q g o = at c
55.4Y /7/‘5/0054 iz
Product Level from TOC & ) / | Conducuvity /(/ 4
5. 57 / ?) fost e ’ Stanaara: umhos/cm at 25°C
Length of Water Column Analytical Equipment (pH, 0O, Redox, filtration, etc.)
g7 % foot /\)01\)@ Moasured Valoe: mhontom a1 25°C

A4 Y

DO Maeter Calibrated to: mon |

Screened interval (from GS)

™
Time ; V:lv:rl:\e R(::n“:::d; pH ‘ Temp !Conducﬂvity R@x ! Dg’;ﬂ;e:d Visual Description |
\ ,
\\\ fV]‘ Ar // (g L 72 _
[
\\
N

~_

T~

o A | [ HC S B e
Dissolved Oxygen: ld A ol

Nitrate: I, A -
Suttate: IV, A

Mo

PPE Wom: Level P Sampler's Signature:

MNille i,wﬂu/ éﬁ)vés
Disposttion of Purge Water: % ﬂ/&\/
[

Dﬂa mmeo/




BROWNanp CALDWELL

WELLID: /74 —-_<

Groundwater Sampling Field Data Sheet

Project Number:

AT37

Task Number: z 2_.

Date: 7{//{ g 7

Casing Diameter

Z’hehu

Purge Equipment W

Equipment Calibration - Time

Fectry

Screened intervat (from GS)

— T

'O /‘}/ DO/ Qed]rx/_m,ﬁ/

Total Depth of Well from TOC / pH c
é b/' 3 / fost (/‘"’Lﬂ
Static Water from TOC Sample Equipment pH = L ‘c
SAT [ Disasable Bearlee. _
Product Levei from TOC  Canguctity /, e Alf
A// A’ foat Standard: wmhos/cm at 25°C
Length of Water Column Analytical Equipment (pH, DO, Redox, filtration, etc.)
/G ' tout éﬁ’al() Measured Vaive: umhos/cm st 25°C
Well Voiume ;
/’ ?/ gel Mu/f‘ f)amma Dissoived Oxvgen 7é0mm/

DO Meter Caiibrated to: moi

Dissoived

Time f v‘:ﬁie Rm:d: pH ’ Temp ‘Conducﬂvlty‘ Redox f Oxygen Visuai Description

Q0L {9ad| /RS renctf RA

goolosuyl | | 2/8 1193 (130 | /1O 18,37 1904

0|, nsl 7, |26 |15.08 | 1dle |T504 | SO |230.F

201 P 2 0 lao) (22 830 |7%5 | 738 L
17

20 [2.e] [ Y 2220|1210 [ 1220 ["¥1.T [5:70 | 250

206262 5~ | 7./7149471 1023 [y 497 | 226

Jorg 3./ © 7 (L 1223 [~ 149 | 1.5

N7
Gaochemical Parameters ‘ Comments:

—
Ferrous (ron: O

mod 6722._ /ﬂovv;!/,a/ M M

Dissolved Oxygen:

b

Nitrate:

PMA

tots Cloeo &myé(é

Sultate: Wi

PPE Worn: Lm / D

Sampler's Signature:

Disposition of Purge Water:

D,Qummc)o(/

T2 A0l




BROWN axo CALDWELL WELL ID: MZJ/V
Groundwater Sampling Fleld Data Sheet

Project Number: 0‘2

8/3(.9\ Task Number: __/ 2\ Date: 91/ 2/9 7

Casing Diameter Purge Equipwt /&Wk Equipment Calibration - Time
2 o Diss 5 ble WA
Total Qe of Well from TOC 6 . / pH = 2t c
o) é ,:‘{ 3 foot arler

Static Water from TOC

SR> _m

Sampie Equipment /70 {V@ J24 /e e pH

Product Level from TOC

S TS -

/)/6/&56: 4’
Congucaty
ﬁ({ / /L/n—- : m AJA wmhos/cm at 25°C

Length of Water Column

933

Analytical Equipment (pH, DO, Redox, fitration, etc.)
Measured Value: umhos/om at 25°C

Well Volume

A SE

VA sesnoacen U

DO Mater Calibrated to: moi|

Screened intervai (from GS)

45> 60O e
Time l v::’:f:e Rc::'y‘:\?:dl pH Temp 'Conducﬁvltv{ Redt;x f Dlssol;:d l Visual Description
- T LA .
N AAL THC o tdafre
N
]
N
Geochemical Pamgeram camments;
Formous ron: /(/A moA 7@5/‘42&,\/[‘1#\, o [JAXE\/W
Dissolved Oxygen: /u A ol / Z
Nitrate: /U A "
Sulfate: Aj A' ot
Samplers Signature:

e WM D

Disposition of Purge Water:

D{Q(A MM(Z(/

T2 Gy




BROWNaxo CALDWELL
Groundwater Sampling Field Data Sheet

WELLID: /%1i/-5

vate:_7/72/7 7

/ A

Project Number: «72 5‘/3‘9\ Task Number:
Casing Diameter nge Equ:pment B Equipment Calibration - Time
Total Dapth of Well from TOC pH = at ©
é 7 é)O fost
Static Water from Sample Equipment 75{ efby o= o = at ©
Product t evel from TOC . | Canoucuvity Fe ﬁ,s /
font /w\) Standara: umhos/cm at 25°C
Length of Water Column Analytical Equipment (pH, DO, Redox, filtration, etc.)
/D, 3/ fost b{ao lmumdv-m: umhos/cm at 25°C
Well Volume m“/’{!‘ pa/if Me‘l ; 2
/1 7 osi Qiasotved Oxvgen
Screened lnl;rval (from ?S) DO Meter Calibrated to: M
75 o éO foat 7 O mmby
v
Time g VOV:I::‘B Rm:d f pH ’ Temp ‘ Conductivity* Redox " Dg;;‘::d Visual Description
0308/ Sﬁﬁu"(“; = [r')}?:v(j"\/ ,Otr?» OQJW b Or7f}b\1/m Wé
081010571 (| 2520 /gl (412D | 352 1 G672 [ 52
ot L4125 | 2.22 (8.3 /1051732 | 5295 | 79
08 \ R3S 9.0 123/ [(§:83| /07 | 495 | 550 |35
N Z 5
0716 327 | 7 | 2,201 /%931 110G |57/ | Sivd 132
ggocnemical Parameters Comments:
Ferrous jron: O o] /L/H)\X/
Dissoived Oxygen: . g ) b ol
Nitrate: U A mond
Sulfate: /U A -
PPE Wom: Sampler's Signature:
MiTRe /e 504@ c.;,/ 651/&’)
Disposition of Purge water: % Q ctj (}gf\/
D Rumde G” )




BROWN anp CALDWELL WELLID: /YU — &
Groundwater Sampling Field Data Sheet

023/5 9\ Task Number: /L Date: C)?{//{ 77

Equipment Calibration - Time
pH % at o

pH = at c

Project Number:

Casing Diameter Purge Equipment

TMJ\ rcven FleiTi Solomoneldl
60,071 e e

Static Water from TOC Sampie Equipment

53, 7 2 iem WWLL Mv
Product Lelvel from TOC | Ganducay
/U/%‘} font WE/ ’ m umhos/cmn at 25°C

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

é 17/5 é gﬂo Measured Vaiue: M-:zs‘c

Wolch/)Iume = MMW
[06 ssnong [ EO M m é/

00 Meter Calibrated to

Screened Interval (from GS)

YE 2 o

| Well | Gallons | ‘ . | Dissolved . '
Time | well | Galons | o | romp |Conductity| Fedox | ved | Visual Description
%35 RS

1828 057 | 1% 200 14573 SO | 285 | 3up./

(833192, ) S | 9.¢31199¢] /375 | Gl) |25/ 12522

19551 489 A | ged | 209 13/21 55/ | 250 1322,/

1957
TAWEA 235 RS 2.99 | 2249 1286 |65 | 6.9/ | 1359

19611 3.0 1 32297 | 2053 /183 172.8 | 25| 933 3

Ferrous iron: O
mo
Dissoived Oxygen: 5/
é ’ Mo

Nitrate: p——

Mg
Sulfate: S
moL
PPE Worn: L Q D Sampter's Signature:
Disposition of Purge Water: /ZZU’M Q U d//ﬂk\/
D/L(,L mm @ (&




900 ~7)

Date: ﬁ?g /Z 77

BROWN axo CALDWELL
Groundwater Sampling Field Data Sheet

(; 33 2,, Task Number: Z ;L

WELL ID:

Project Number:

Casing Diameter Purge Equipment Equipment Calibration - Time
P om | flite Lot Y, fctory
Total Depth of Well from TOC pH = al ‘c
Ll &W/V
Static Watar from TOC Sampie Equipment pH = at c
tost A \ .
e G e el
Length of Water Column'.. Analytical Equipment (pH, DO, Redox, filtration, etc.) . °"‘ e
g‘ L/é out é 5/,9\(,7 Measured Vaiue: umhos/em at 25°C
Well Volume , f‘ :
[ 40 ou /h“/A ﬂaramgt Qissoves Qaven 7@‘0'"“1%/
Screened Intervai (from GS) DOMeter Catiratedto: _~ mony
45 60 o
Time | Wel | Gallns | oy | romp |Conauctvity| Redox | posnee Visual Description
Iél% 172C%] S /J‘Aud«/ ;0.‘[5‘ 3‘('/.? Wﬁ
r2iled] | | (66Xt fepd | 52 | Sl | 335
(4143 | 2 |eel | 2eus|/cel 625 | 303 1312
| 296
(w72 | 3 6L aeus [60] 240 | 29w
(2336 4 16201/9.97115 | Fob | 3.03] 332
223 320N 4571670 [2ees| /574 | §3.2.1 3,06 133/
gé:ochamical Pammgégm Comments:
Fefrous iron: O oo
Dissolved Oxygen: & . é ol
Nitrate: U A ot
Sultate: A) ﬁ -
PPE Wam: , 7 D Sampisrs Signaturs: (A)
Disposition of Purge Water: % Q ﬂg/\/




BROWN axpo CALDWELL WELL ID: mw,g’

Groundwater Sampling Field Data Sheet

Project Number: DL?'S 3\ Task Number: Z & Date: ?{ //{? Z

Equipment Calibration - Time

Casing Diameter Purge Equipment

A nones pw?,o Smémcv,,'é/e . {6‘4/7"; '

Total Depth of Well from TOC

C2 3] /&a”’/o

Static Water from TOC Sampie Equipment

S 73 ﬁ%,&%‘/&/w

pH = ot ©

Product Levei from TOC
Conductance

/(//’ A foot Stancard: umhos/cm at 25°C
Langth of Water Column Analytical Equipment (pH, DO, Redox, filtration, etc.)

_5/, é‘/ fout & SO 7u--w-¢v-un: oo st 25°C

Well Volume
/57 Mlliponon IS oo /GO I
DO Meter Calibrated to: mor|

Screened intervai (from GS)

i
I
i

1

1

i

i

| 45260
i

i

|

i

i

i

|

| Waell Gallons | i J ‘ | Dissalved .
TMe | yome | Removed | PH | Temp |Conductivity] Redox | open Visual Description

Wm‘«jfu A //FWZ—- ez A A —TRX,
e 063 | | IS 17971 307 | 3.22.1/2)

{
i
{

|

LSl 1935 17321364 | 302169

ARY:
134

G 1930 15| 75.91A.52 1L/

2
leogl1 59| 3 168111935 e 397 1279 129
7

j6/0\2.52-

s

o304 1 S 165930 16 | Y3 LY

f

Gsochemical Parameters Comments:

Ferrous (ron: O
moA|

Dissolved Oxygen: 3
moL|

Nitrate: /l} A ot

I Suifate: A} ﬂ ot

' PPE Wom: M D Sampler's Signature:

T Y S B S e




BROWNaANp CALDWELL

WELLID: /%74 - 7

Groundwater Sampling Field Data Sheet
Project Number: 02 ?3 ?__

Task Number: / L’ Date? ?{ /i{lz Z

inchas

Total Depth of Well from TOC

O X

Casing Diiljter Purge Equipment /7 g j%«_é/‘ Equipment Calibraw\
D / 5,,&()5( é/ e pH = at °c

L /M

\5"/ % { font

Product Level from TOC
Sheeas
5495  temt

Static Water from TOC Sample Equipment / pH

Disposi 66

6 ¥4 /C—% : m‘:‘:ﬂ =~ umhos/cm at 25°C

Length of Water Column

Waeil Volume

[ 37 w

Screened intervai (from GS)

foot

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

Measured Value: umhos/em at 25°C

/U/A dunaceon 1)/}

| Well Gallons |

Time | volume | Removed |

pH |

| Dissolved

Temp !Conductivity Redox | Oxvaen Visual Description

/Q/C szaz?{AQ,

S

A
N

Geochemical Parameters

Fervous iron: U A

H C WJ/KM/«_JM

moA|
Dissolved Oxygen: U A " /(/\/(/M W’v
m
Nitrate: /\) A ot
Sulfate: A) A/
moiL|

PPE Worn: M D

Disposition of Purge Water:

D rrmad-

Sampiers Signature:

Tl U ()

DQ Meter Calibrated to: mon|




BROWN anp CA

LDWELL

weLL ip: /MU /O

Groundwater Sampling Field Data Sheet

Project Number:

RAE32

Task Number:

(2

Date: < 9/72 49 7

Casing Diameter

L

Total Depth of Well from TOC

bB/éO foat

Purge Equipment

Elechlic
S&téiué’)’s 119/6

>,

Equipment Calibration - Time

Static Water from TOC

5357 e

Product Levei from TOC

WA -

Sampto Equipment /%ﬁ Al
5'/0 Sc

Ly lerve

F ac.v‘ir)/

Length of Water Column

Dbl -

Well Volume

(57 w

Screened Intervai (from GS)
Z.

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

6§20
7Qm YSIT

pH = at °c
pH = at c
| Canductty
Fec év/
Standard: umhos/cm at 25°C
Measured Value: umhos/om at 25°C
Diasoived Oxvoen 7 é 0”"’" ’%
DO Meter Calibrated to:

e Zel,
Time E Volw:rlx:e R(::‘:c:d; pH ' Temp LConducﬂvity( R@x : Dg:;;'::d \:laual Description ,
T TRE
(027 [ eN9521 745D |95 |1l /%Y
(032 L1671 852172650 oA 2 | 07/ 250
f034 3 )9 560l 7657 (V02 | 8(7F| 377
(036 94 6300632572 Yos e 085 | 33.0
(03% S 68116 17548 1089 1065 | 337
gaochemical Parameters Comments:
Ferous (ron: q’ 7 ot __g; fAs ,V/‘é'/‘f\.é ‘!,,x"’él/mq/
Dissolved Oxygen: 0 ool ’ ! _T— W
Nitrate: N A o
Sultate: U(X ot

PPE Wom: M D

Sampler's Signature:

Disposition of Purge Water:

)

e (UG




BROWNanp CA

LDWELL

WELLID: /M- //

Groundwater Sampling Field Data Sheet

2%°3

Project Number:

Q—- Task Number: Z 2.

Date: 9//2/F 7

Equipment Calibration - Time

Casing Diameter Purge Equipment i
2 o [ e ric f< c’%\/
Total Depth of Wall from TOC Sbmevse b /e Lpﬂ = 7 at c
~§7; 7? font /4( ”"/O
Static Water from TOC Sampie Equipment . oH b at c
5&2 ) ?3 oot D/‘)’ o Se 4/8
Product Leval from TOC ) Canctuctnaty Cec 4
,U/A%Wu /gd'( ‘ /E)e— ) Standard: i Y em at25°C
Length of Water Column Analytical Equipment (pH, DO, Redox, filtration, etc.) ‘
' é ’ 35 font é 8«2 O W Measured Vaiue: pmhos/cm at 25° C
Weli Volume ‘ )
NS » ﬁ@m y ST ieegonge OO 45/
Screened Interval {from GS) DO Meter Calibrated to: moA|
Time ,‘ VOV:I::w Rm:d i pH i Temp l Conductivity‘ R@x E Dm::d Visuai Description
>0 e = m@ rwan—
75/3
o9 /110:87 | 1699 [p905|PFsa3| 655 | 59 |oe3. s
UNLTT LA 1951192917494 |~7¢.8 12.2¢ |52,/
ol bS] 3 1694 11950 7357 1~217) 12,901 3574
072430 |35 |6:73 1964 | 7352173, ¥ | LK 335
£=eocnemical Pamm}g;g Commonts:
Ferrous lron: 31 /L_ o
Dissoived Oxygen: a é ol
Nitrate: M A ol
Sulfate: N D( "

PPE Wom: M ﬂ

Sampler's Signature:

Disposition of Purge Water:

D/@mme‘j

e (L Wi’
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APPENDIX B

Laboratory Analytical Report for Groundwater Samples

WABJSERV\2832\025R.DOC
“Use or disclosure of data contained on this sheet is subject to the restriction specified at the beginning of this document.”



/  Bernadette A. Fini

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

September 25, 1997

Mr. Rick Rexroad
BROWN and CALDWELL
1415 Louisiana

Houston, TX 77002

The following report contains analytical results for samples received at Southern Petroleum
Laboratories (SPL) on September 13, 1997. The samples were assigned to Certificate of
Analysis No.(s) 9709645 and analyzed for all parameters as listed on the chain of custody.

There were no analytical problems encountered with this group of samples and all quality control
data was within acceptance limits.

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

L >
<

Project Manager



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

SOUTHERN PETROLEUM LABORATORIES, INC.

Certificate of Analysis Number: 97-09-645

Approved for Release by:

,(;L/cw%)é&; /é[ s F A7

/ﬁerﬁadette A. Fini, Project Manager Date:

Greg Grandits
Laboratory Director

Idelis Williams
Quality Assurance Officer

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




77/ o 4

Certificate of Analysis No. H9-9709645-01

Brown and Caldwell
1415 Louisiana

HOUSTON LABORATORY

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

Houston, TX 77002
ATTN: Rick Rexroad DATE: 09/26/97
PROJECT: Hobbs-BJ Services PROJECT NO: 2832.12
SITE: Hobbs, NM MATRIX: WATER
SAMPLED BY: Brown & Caldwell DATE SAMPLED: 09/11/97 15:42:00
SAMPLE ID: MW-8 DATE RECEIVED: 09/13/97
ANALYTICAL DATA
PARAMETER RESULTS DETECTION UNITS
LIMIT
BENZENE ND 1.0 P ug/L
TOLUENE ND 1.0 P ug/L
ETHYLBENZENE ND 1.0 P kg/L
TOTAL XYLENE ND 1.0 P pg/L
TOTAL VOLATILE AROMATIC HYDROCARBONS ND prg/L
Surrogate % Recovery
1,4-Difluorobenzene 93
4-Bromofluorobenzene 83
Method 8020A **x*
Analyzed by: VHZ
Date: 09/18/97
Petroleum Hydrocarbons - Gasoline ND 0.1 P mg/L
Surrogate % Recovery
1,4-Difluorocbenzene 107
4-Bromofluorobenzene 73
Modified 8015A - Gasoline*#*x*
Analyzed by: VHZ
Date: 09/18/97
Total Petroleum Hydrocarbons-Diesel 0.10 0.1 P mg/L

Surrogate
n-Pentacosane
Modified 8015A - Diesel **%*
Analyzed by: RR
Date: 09/19/97 01:13:00

% Recovery
94

ND - Not detected.

- Practical Quantitation Limit

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
*%*Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.
COMMENTS: Sample contains petroleum hydrocarbons from cl0-cl5

that do not resemble a diesel pattern.(C10-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. H9-9709645-01

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: Rick Rexroad DATE: 09/26/97
PROJECT: Hobbs-BJ Services PROJECT NO: 2832.12

SITE: Hobbs, NM MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 09/11/97 15:42:00
SAMPLE ID: MW-8 DATE RECEIVED: 09/13/97

ANALYTICAL DATA
PARAMETER RESULTS DETECTION UNITS
LIMIT
Liquid-liquid extraction 09/18/97
Method 3510B ***
Analyzed by: PC
Date: 09/18/97 08:00:00

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

COMMENTS: Sample contains petroleum hydrocarbons from cl0-cl5
that do not resemble a diesel pattern. (C10-C24) RR

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



77 Y

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

Certificate of Analysis No. H9-9709645-02

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

DATE: 09/26/97

PROJECT: Hobbs-BJ Services
SITE: Hobbs, NM

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

PROJECT NO:
MATRIX:

DATE SAMPLED:
DATE RECEIVED:

2832.12

WATER

09/11/97 16:30:00
09/13/97

ANALYTICAL DATA

PARAMETER

BENZENE
TOLUENE
ETHYLBENZENE
TOTAL XYLENE

TOTAL VOLATILE AROMATIC HYDROCARBONS

Surrogate
1,4~-Difluorobenzene
4-Bromofluorobenzene
Method 8020A **=*
Analyzed by: VHZ
Date: 09/18/97

Petroleum Hydrocarbons - Gasoline

Surrogate
1,4-Difluorcbenzene
4-Bromofluorobenzene
Modified 8015A - Gasoline**x
Analyzed by: VHZ
Date: 09/18/97

Total Petroleum Hydrocarbons-Diesel

surrogate
n-Pentacosane
Modified 8015A - Diesel #**%*
Analyzed by: RR
Date: 09/19/97 01:51:00

RESULTS

ND
ND
ND
ND
ND

% Recovery
23
87

ND

% Recovery
103
73

ND

©,

% Recovery
96

DETECTION UNITS

LIMIT

1.0 P Kg/L

1.0 P Kg/L

1.0 P ug/L

1.0 P ug/L
Lg/L

.1 P mg/L

.1 P mg/L

ND - Not detected.

- Practical Quantitation Limit

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

EPA SW846, 3rd Ed.

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



Notes:
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HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

Certificate of Analysis No. H9-9709645-02

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

DATE: 09/26/97

PROJECT: Hobbs-BJ Services
SITE: Hobbs, NM

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

PROJECT NO: 2832.12
MATRIX: WATER
DATE SAMPLED: 09/11/97 16:30:00
DATE RECEIVED: 09/13/97

ANALYTICAL DATA

PARAMETER

Liquid-liquid extraction
Method 3510B **=*
Analyzed by: PC

Date: 09/18/97 08:00:00

DETECTION UNITS

LIMIT

RESULTS

09/18/97

*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.



(IS

HOUSTON LABORATORY

Certificate of Analysis No. H9-9709645-03

Brown and Caldwell
1415 Louisiana

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

Notes:

Houston, TX 77002
ATTN: Rick Rexroad DATE: 09/26/97
PROJECT: Hobbs-BJ Services PROJECT NO: 2832.12
SITE: Hobbs, NM MATRIX: WATER
SAMPLED BY: Brown & Caldwell DATE SAMPLED: 09/12/97 07:25:00
SAMPLE ID: MW-5 DATE RECEIVED: 09/13/97
ANALYTICAL DATA
PARAMETER RESULTS DETECTION UNITS
LIMIT
BENZENE ND 1.0 P ug/L
TOLUENE ND 1.0 P Kg/L
ETHYLBENZENE ND 1.0 P Kg/L
TOTAL XYLENE ND 1.0 P Kg/L
TOTAL VOLATILE AROMATIC HYDROCARBONS ND ug/L
Surrogate % Recovery
1,4-Difluorobenzene 93
4-Bromofluorobenzene 87
Method 8020A ***
Analyzed by: VHZ
Date: 09/18/97
Petroleum Hydrocarbons - Gasoline ND 0.1 P mg/L
Surrogate % Recovery
1,4-Difluorobenzene 113
4-Bromofluorobenzene 73
Modified 8015A - Gasolinex*x*
Analyzed by: VHZ
Date: 09/18/97
Total Petroleum Hydrocarbons-Diesel ND 0.1 P mng/L

Surrogate
n-Pentacosane
Modified 8015A - Diesel ***
Analyzed by: RR
Date: 09/19/97 02:29:00

% Recovery
90

ND - Not detected.

QUALITY ASSURANCE:

(P)

- Practical Quantitation Limit

with EPA guidelines for quality assurance.

*Ref: Methods for Chemical Analysis of Water and Wastes,
**Ref: Standard Methods for Examination of Water & Wastewater,
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846,

EPA
18th ed.
3rd Ed.

1983,

These analyses are performed in accordance



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

77 Y

Certificate of Analysis No. H9-9709645-03

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: Rick Rexroad DATE: 09/26/97
PROJECT: Hobbs-BJ Services PROJECT NO: 2832.12

SITE: Hobbs, NM MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 09/12/97 07:25:00
SAMPLE ID: MW-5 DATE RECEIVED: 09/13/97

ANALYTICAL DATA
PARAMETER RESULTS DETECTION UNITS
LIMIT
Liquid-liquid extraction 09/18/97
Method 3510B ***
Analyzed by: PC
Date: 09/18/97 08:00:00

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

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.
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Certificate of Analysis No. H9-9709645-04

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

HOUSTON LABORATORY

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

DATE: 09/26/97

PROJECT: Hobbs-BJ Services
SITE: Hobbs, NM

SAMPLED BY: Brown & Caldwell
SAMPLE ID: MW-6

PROJECT NO:
MATRIX:

DATE SAMPLED:
DATE RECEIVED:

2832.12

WATER

09/11/97 18:15:00
09/13/97

ANALYTICAL DATA

PARAMETER

BENZENE

TOLUENE

ETHYLBENZENE

TOTAL XYLENE

TOTAL VOLATILE AROMATIC HYDROCARBONS

Surrogate
1,4~-Difluorobenzene
4~-Bromof luorobenzene
Method 8020A ***
Analyzed by: VHZ
Date: 09/18/97

Petroleum Hydrocarbons - Gasoline

Surrogate
1,4~Difluorobenzene
4-Bromofluorobenzene
Modified 8015A - Gasolinex*x*
Analyzed by: VHZ
Date: 09/18/97

Total Petroleum Hydrocarbons-Diesel

Surrogate
n-Pentacosane
Modified 8015A - Diesel **x*
Analyzed by: RR
Date: 09/19/97 04:24:00

o®

o\

o

RESULTS DETECTION UNITS
LIMIT

11 1.0 P pg/L

1.3 1.0 P pLg/L

3.4 1.0 P Ky /L

ND 1.0 P pg/L

15.7 ug/L
Recovery
93
87

ND 0.1 P mg/L
Recovery
103
80

1.0 0.1 P mg/L
Recovery
96

(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 cl0-c24
that do not resemble a diesel pattern. (C10-C24) RR
QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
® HOUSTON, TEXAS 77054

PHONE (713) 660-0901
Certificate of Analysis No. H9-9709645-04

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: Rick Rexroad DATE: 09/26/97
PROJECT: Hobbs-BJ Services PROJECT NO: 2832.12

SITE: Hobbs, NM MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 09/11/97 18:15:00
SAMPLE ID: MW-6 DATE RECEIVED: 09/13/97

ANALYTICAL DATA
PARAMETER RESULTS DETECTION UNITS
LIMIT
Liquid-liquid extraction 09/18/97
Method 3510B **%
Analyzed by: PC
Date: 09/18/97 08:00:00

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

COMMENTS: Sample contains petroleum hydrocarbons from cl0-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.



(W

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

Certificate of Analysis No. H9-9709645-05

Brown and Caldwell
1415 Louisiana

Houston, TX 77002
ATTN: Rick Rexroad DATE: 09/26/97
PROJECT: Hobbs-BJ Services PROJECT NO: 2832.12
SITE: Hobbs, NM MATRIX: WATER
SAMPLED BY: Brown & Caldwell DATE SAMPLED: 09/11/97 19:30:00
SAMPLE ID: MW-3 DATE RECEIVED: 09/13/97
ANALYTICAL DATA
PARAMETER RESULTS DETECTION UNITS
LIMIT
BENZENE 770 10 P ug/L
TOLUENE 3000 10 P ug/L
ETHYLBENZENE 1600 10 P ug/L
TOTAL XYLENE 1900 10 P pg/L
TOTAL VOLATILE AROMATIC HYDROCARBONS 7270 Kg/L
Surrogate % Recovery
1,4-Difluorocbenzene 113
4-Bromofluorobenzene 113
Method 8020A **%*
Analyzed by: TB
Date: 09/21/97
Petroleum Hydrocarbons - Gasoline 16 1P mg/L
Surrogate % Recovery
1,4-Difluorobenzene 137
4-Bromofluorobenzene 120
Modified 8015A - Gasoline**=*
Analyzed by: TB
Date: 09/21/97
Total Petroleum Hydrocarbons-Diesel 1.6 0.5 P mg/L
Surrogate % Recovery
n-Pentacosane 70
Modified 8015A - Diesel #**%*
Analyzed by: RR
Date: 09/19/97 02:46:00
(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 cl10-cl8
that do not resemble a diesel pattern. (C10-C24) RR

QUALITY ASSURANCE:

with EPA guidelines for quality assurance.

These analyses are performed in accordance



Notes: *Ref:
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HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

Certificate of Analysis No. H9-9709645-05

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

DATE: 09/26/97

PROJECT: Hobbs-BJ Services
SITE: Hobbs, NM

SAMPLED BY: Brown & Caldwell
SAMPLE ID: MW-3

PROJECT NO: 2832.12
MATRIX: WATER
DATE SAMPLED: 09/11/97 19:30:00
DATE RECEIVED: 09/13/97

ANALYTICAL DATA

PARAMETER

Liquid-liquid extraction
Method 3510B ***
Analyzed by: PC

Date: 09/18/97 08:00:00

RESULTS DETECTION

LIMIT

UNITS

09/18/97

**Ref:
***Ref:

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

COMMENTS: Sample contains petroleum hydrocarbons from cl10-cl8
that do not resemble a diesel pattern. (Cl0-C24) RR

QUALITY ASSURANCE:

These analyses are performed in accordance

with EPA guidelines for quality assurance.



(W

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

Certificate of Analysis No. H9-9709645-06

Brown and Caldwell
1415 Louisiana

Houston, TX 77002
ATTN: Rick Rexroad DATE: 09/26/97
PROJECT: Hobbs-BJ Services PROJECT NO: 2832.12
SITE: Hobbs, NM MATRIX: WATER
SAMPLED BY: Brown & Caldwell DATE SAMPLED: 09/12/97 09:35:00
SAMPLE ID: MW-11 DATE RECEIVED: 09/13/97
ANALYTICAL DATA
PARAMETER RESULTS DETECTION UNITS
LIMIT
BENZENE 220 1.0 P pg/L
TOLUENE 15 1.0 P Lg/L
ETHYLBENZENE 27 1.0 P Kg/L
TOTAL XYLENE 13 1.0 P ug/L
TOTAL VOLATILE AROMATIC HYDROCARBONS 275 urg/L
Surrogate % Recovery
1,4-Difluorobenzene 140MI
4~-Bromofluorobenzene 123
Method 8020A ***
Analyzed by: VHZ
Date: 09/19/97
Petroleum Hydrocarbons - Gasoline 0.46 0.1 P mg/L
Surrogate % Recovery
1,4-Difluorobenzene 120
4-Bromofluorocbenzene 100
Modified 8015A - Gasoline**x*
Analyzed by: fab
Date: 09/23/97
Total Petroleum Hydrocarbons-Diesel 1.0 0.1 P mg/L
Surrogate % Recovery
n-Pentacosane 96
Modified 8015A - Diesel #***
Analyzed by: RR
Date: 09/19/97 03:24:00
(P) - Practical Quantitation Limit MI - Matrix interference.
Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

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

QUALITY ASSURANCE:

These analyses are performed in accordance

with EPA guidelines for quality assurance.



HOUSTON LABORATORY

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

Certificate of Analysis No. H9-9709645-06

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: Rick Rexroad DATE: 09/26/97
PROJECT: Hobbs-BJ Services PROJECT NO: 2832.12

SITE: Hobbs, NM MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 09/12/97 09:35:00
SAMPLE ID: MW-11 DATE RECEIVED: 09/13/97

ANALYTICAL DATA
PARAMETER RESULTS DETECTION UNITS
LIMIT
Liquid~liquid extraction 09/18/97
Method 3510B ***
Analyzed by: PC
Date: 09/18/97 08:00:00

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

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

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



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON. TEXAS 77054

PHONE (713) 660-0901

Certificate of Analysis No. H9-9709645-07

Brown and Caldwell
1415 Louisiana

Houston, TX 77002
ATTN: Rick Rexroad DATE: 09/26/97
PROJECT: Hobbs-BJ Services PROJECT NO: 2832.12
SITE: Hobbs, NM MATRIX: WATER
SAMPLED BY: Brown & Caldwell DATE SAMPLED: 09/12/97
SAMPLE ID: MW-D DATE RECEIVED: 09/13/97
ANALYTICAL DATA
PARAMETER RESULTS DETECTION UNITS
LIMIT
BENZENE 87 1.0 P Mg /L
TOLUENE 2.4 1.0 P pg/L
ETHYLBENZENE 26 1.0 P Mg/L
TOTAL XYLENE 2.8 1.0 P rg/L
TOTAL VOLATILE AROMATIC HYDROCARBONS 118.2 rg/L
Surrogate % Recovery
1,4-Difluorobenzene 110
4-Bromofluorobenzene 110
Method 8020A #**%*
Analyzed by: VHZ
Date: 09/18/97
Petroleum Hydrocarbons - Gasoline 0.33 0.1 P mg/L
Surrogate % Recovery
1,4-Difluorobenzene 127
4-Bromofluorobenzene 110
Modified 8015A - Gasoline**%*
Analyzed by: VHZ
Date: 09/18/97
Total Petroleum Hydrocarbons-Diesel 0.79 0.1 P mg/L
Surrogate % Recovery
n-Pentacosane 90
Modified 8015A - Diesel **x%
Analyzed by: RR
Date: 09/19/97 04:03:00
(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,

COMMENTS:

EPA SW846,

Sample contains petroleum hydrocarbons from cl10-c24

that do not resemble a diesel pattern. (C10-C24) RR

QUALITY ASSURANCE:

with EPA guidelines for quality assurance.

These analyses are performed in accordance

3rd Ed.



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
® HOUSTON, TEXAS 77054

PHONE (713) 660-0901
Certificate of Analysis No. H9-9709645-07

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: Rick Rexroad DATE: 09/26/97
PROJECT: Hobbs-BJ Services PROJECT NO: 2832.12

SITE: Hobbs, NM MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 09/12/97

SAMPLE ID: MW-D DATE RECEIVED: 09/13/97

ANALYTICAL DATA
PARAMETER RESULTS DETECTION UNITS
LIMIT
Ligquid-liqguid extraction 09/18/97
Method 3510B ***
Analyzed by: PC
Date: 09/18/97 08:00:00

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

COMMENTS: Sample contains petroleum hydrocarbons from cl0-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. H9-9709645-08

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: Rick Rexroad DATE: 09/26/97
PROJECT: Hobbs~BJ Services PROJECT NO: 2832.12

SITE: Hobbs, NM MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 09/12/97 09:35:00
SAMPLE ID: MW-10 DATE RECEIVED: 09/13/97

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT

BENZENE 87 1.0 P Mg/L

TOLUENE 2.3 1.0 P Mg /L

ETHYLBENZENE 26 1.0 P Mg /L

TOTAL XYLENE 2.7 1.0 P pg/L

TOTAL VOLATILE AROMATIC HYDROCARBONS 118.0 ©wg/L
Surrogate % Recovery
1,4-Difluorobenzene 110
4-Bromofluorobenzene 110

Method 8020A ***
Analyzed by: VHZ
Date: 09/18/97

Petroleum Hydrocarbons - Gasoline 0.33 0.1 P mg/L
Surrogate % Recovery
1,4-Difluorobenzene 123
4~Bromofluorobenzene 113

Modified 8015A - Gasoline***
Analyzed by: VHZ
Date: 09/18/97

Total Petroleum Hydrocarbons-Diesel 0.76 0.1 P mg/L
Surrogate / ' % Recovery
n-Pentacosane 78

Modified 8015A - Diesel **%
Analyzed by: RR
Date: 09/19/97 04:41:00

(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 cl0-c24
that do not resemble a diesel pattern. (C10-C24) RR
QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

77 Y

Certificate of Analysis No. H9-9709645-08

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: Rick Rexroad ‘ DATE: 09/26/97
PROJECT: Hobbs-BJ Services PROJECT NO: 2832.12

SITE: Hobbs, NM MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 09/12/97 09:35:00
SAMPLE ID: MW-10 DATE RECEIVED: 09/13/97

ANALYTICAL DATA
PARAMETER RESULTS DETECTION UNITS
LIMIT
Liquid-liquid extraction 09/18/97
Method 3510B **%
Analyzed by: PC
Date: 09/18/97 08:00:00

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

COMMENTS: Sample contains petroleum hydrocarbons from cl0-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.
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HOUSTON LABORATORY

Certificate of Analysis No. H9-9709645-09

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

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

DATE: 09/26/97

PROJECT: Hobbs-BJ Services
SITE: Hobbs, NM

SAMPLED BY: Brown & Caldwell

SAMPLE ID: MW-9

PROJECT NO:
MATRIX:

DATE SAMPLED:
DATE RECEIVED:

2832.12
WATER

09/12/97 13:00:00
09/13/97

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
BENZENE 2.1 1.0 P Mg/L
TOLUENE 2.3 1.0 P ug/L
ETHYLBENZENE 2.1 1.0 P ug/L
TOTAL XYLENE 120 1.0 P pg/L
TOTAL VOLATILE AROMATIC HYDROCARBONS 126.5 pg/L
Surrogate Recovery
1,4-Difluorobenzene 93
4-Bromofluorobenzene 170MI
Method 8020A **%*
Analyzed by: MF
Date: 09/19/97
Petroleum Hydrocarbons - Gasoline 1.9 0.1 P mg/L
Surrogate Recovery
1,4-Difluorobenzene 130
4-Bromofluorobenzene 220MI
Modified 8015A - Gasolinex**
Analyzed by: TB
Date: 09/20/97
Total Petroleum Hydrocarbons-Diesel 1.2 0.5 P mg/L
Surrogate Recovery
n-Pentacosane 86
Modified 8015A - Diesel **x*
Analyzed by: RR
Date: 09/19/97 05:20:00
(P) - Practical Quantitation Limit MI - Matrix interference.

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

COMMENTS: Sample contains petroleum hydrocarbons from cl10-cl7
that do not resemble a diesel pattern. (C10-C24) RR
QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.

|
I



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

77 4

Certificate of Analysis No. H9-9709645-09

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: Rick Rexroad DATE: 09/26/97
PROJECT: Hobbs-BJ Services PROJECT NO: 2832.12

SITE: Hobbs, NM MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 09/12/97 13:00:00
SAMPLE ID: MW-~9 DATE RECEIVED: 09/13/97

ANALYTICAL DATA
PARAMETER RESULTS DETECTION UNITS
LIMIT
Liquid-liquid extraction 09/18/97
Method 3510B ***
Analyzed by: PC
Date: 09/18/97 08:00:00

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

COMMENTS: Sample contains petroleum hydrocarbons from cl0-cl7
that do not resemble a diesel pattern. (C10-C24) RR

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.
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Certificate of Analysis No. H9-9709645-10

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

HOUSTON LABORATORY

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

ATTN: Rick Rexroad DATE: 09/26/97
PROJECT: Hobbs-BJ Services PROJECT NO: 2832.12
SITE: Hobbs, NM MATRIX: WATER
SAMPLED BY: Brown & Caldwell DATE SAMPLED: 09/12/97 13:30:00
SAMPLE ID: MW-1 DATE RECEIVED: 09/13/97
ANALYTICAL DATA
PARAMETER RESULTS DETECTION UNITS
LIMIT
BENZENE 1800 25 P Kg/L
TOLUENE 4400 25 P ug/L
ETHYLBENZENE 1000 25 P ug/L
TOTAL XYLENE 3000 25 P ug/L
TOTAL VOLATILE AROMATIC HYDROCARBONS 10200 uwg/L
Surrogate % Recovery
1,4-Difluorobenzene 100
4-Bromofluorobenzene 112
Method 8020A **x*
Analyzed by: TB
Date: 09/21/97
Petroleum Hydrocarbons - Gasoline 21 2 P mg/L
Surrogate % Recovery
1,4-Difluorocbenzene 112
4-Bromofluorobenzene 104
Modified 8015A - Gasoline***
Analyzed by: TB
Date: 09/21/97
Total Petroleum Hydrocarbons-Diesel 23 10 P mg/L
Surrogate % Recovery
(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 cl0-cl7
that do not resemble a diesel pattern. (C10-C24)

QUALITY ASSURANCE:

with EPA guidelines for quality assurance.

RR

These analyses are performed in accordance



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

Certificate of Analysis No. H9-9709645-10

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: Rick Rexroad DATE: 09/26/97
PROJECT: Hobbs-BJ Services PROJECT NO: 2832.12

SITE: Hobbs, NM MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 09/12/97 13:30:00
SAMPLE ID: MW-1 DATE RECEIVED: 09/13/97

ANALYTICAL DATA
PARAMETER RESULTS DETECTION UNITS
LIMIT
n-Pentacosane D
Modified 8015A - Diesel **%*
Analyzed by: RR
Date: 09/22/97 03:35:00

Liquid-liquid extraction 09/18/97
Method 3510B ***
Analyzed by: PC

Date: 09/18/97 08:00:00

D - Diluted, limits not applicable.

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

COMMENTS: Sample contains petroleum hydrocarbons from cl0-cl7
that do not resemble a diesel pattern. (C10-C24) RR

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



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
® HOUSTON, TEXAS 77054

PHONE (713) 660-0901
Certificate of Analysis No. H9-9709645-11

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: Rick Rexroad DATE: 09/26/97
PROJECT: Hobbs-BJ Services PROJECT NO: 2832.12

SITE: Hobbs, NM MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 09/12/97 13:15:00
SAMPLE ID: MW-4 DATE RECEIVED: 09/13/97

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
: LIMIT

BENZENE 92 5.0 P Kg/L

TOLUENE 840 5.0 P pg/L

ETHYLBENZENE 670 5.0 P ug/L

TOTAL XYLENE 2100 5.0 P ug/L

TOTAL VOLATILE AROMATIC HYDROCARBONS 3702 ug/L
Surrogate % Recovery
1,4-Difluorobenzene 93
4-Bromofluorobenzene 140MI

Method 8020A ***
Analyzed by: MF
Date: 09/20/97

Petroleum Hydrocarbons - Gasoline 7.6 0.5 P mg/L
Surrogate % Recovery
1,4-Difluorobenzene 107
4-Bromofluorobenzene 147

Modified 8015A - Gasolinex**
Analyzed by: fab
Date: 09/23/97

Total Petroleum Hydrocarbons-Diesel 15 0.5 P mg/L
Surrogate % Recovery
n-Pentacosane 90

Modified 8015A - Diesel **%
Analyzed by: RR
Date: 09/23/97 01:58:00

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

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

COMMENTS: Sample contains petroleum hydrocarbons from cl0-c24
that do resemble a diesel pattern. (C10-C24) RR
QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



‘ HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
s © HOUSTON, TEXAS 77054

4 PHONE (713) 660-0901
Certificate of Analysis No. H9-9709645-11

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: Rick Rexroad DATE: 09/26/97
PROJECT: Hobbs~BJ Services PROJECT NO: 2832.12

SITE: Hobbs, NM MATRIX: WATER

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 09/12/97 13:15:00
SAMPLE ID: MW-4 DATE RECEIVED: 09/13/97

ANALYTICAL DATA
PARAMETER RESULTS DETECTION UNITS
LIMIT
Liquid-liquid extraction 09/19/97
Method 3510B ***
Analyzed by: PC
Date: 09/21/97 10:00:00

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

COMMENTS: Sample contains petroleum hydrocarbons from cl0-c24
that do resemble a diesel pattern. (C10-C24) RR

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



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

\

®
Certificate of Analysis No. H9-9709645-12

Brown and Caldwell
1415 Louisiana
Houston, TX 77002

ATTN: Rick Rexroad DATE: 09/26/97
PROJECT: Hobbs-BJ Services PROJECT NO: 2832.12

SITE: Hobbs, NM MATRIX: WATER

SAMPLED BY: Provided By SPL DATE SAMPLED: 09/11/97

SAMPLE ID: Trip Blank DATE RECEIVED: 09/13/97

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT

BENZENE ND 1.0 P Mg /L

TOLUENE ND 1.0 P pg/L

ETHYLBENZENE ND 1.0 P ug/L

TOTAL XYLENE ND 1.0 P pg/L

TOTAL VOLATILE AROMATIC HYDROCARBONS ND pg/L
Surrogate % Recovery
1,4-Difluorobenzene 93
4-Bromofluorobenzene 77

Method 8020A **x*
Analyzed by: MF
Date: 09/20/97

Petroleum Hydrocarbons - Gasoline ND 0.1 P mg/L
Surrogate % Recovery
1,4-Difluorobenzene 110
4-Bromofluorobenzene 67

Modified 8015A - Gasoline***
Analyzed by: TB
Date: 09/20/97

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.



QUALITY CONTROL
DOCUMENTATION




METHOD 8020***

SPL BATCH QUALITY CONTROL REPORT **

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

Matrix: Aqueous Batch Id:  HP_U970918052900
Units: ng/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 43 86.0 62 - 121
Toluene ND 50 45 90.0 66 - 136
EthylBenzene ND 50 45 90.0 70 - 136
0 Xylene ND 50 45 90.0 7% - 134
M & P Xylene ND 100 89 89.0 77 - 140
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> <> <4> <1> <5> Max. Recovery Range

BENZENE 87 20 110 NC 110 NC NC 25 39 - 150
TOLUENE 2.4 20 211 93.0 211 93.0 0 26 56 - 134
ETHYLBENZENE 26 20 46 100 48 110 9.52 38 61 - 128
0 XYLENE ND 20 19] 95.0 20 100 5.13 29 40 - 130
M & P XYLENE 2.8 40 40| 93.0 41 95.5 2.65 20 43 - 152

Analyst: VHZ

Sequence Date: 09/18/97
SPL ID of sample spiked
Sample File ID: U_I7525
Method Blank File ID:
Blank Spike File ID: U_

: 9709645-07A
.TX0

17515.7TX0

Matrix Spike File ID: U_I7520.TX0

Matrix Spike Duplicate

SAMPLES IN BATCH(SPL 1D):

File ID: U_17521.TX0

* = Values Outside QC Range.
Not Calculated (Sample exceeds spike by factor of 4 or more)

NC =

ND = Not Detected/Below Detection Limit

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

LCS % Recovery = (<1>

Relative Percent Difference =

(**)

(***)

u

/ <3> ) x 100

<3> ] x 100

« = Data outside Method Specification limits.

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

Source: SPL-Houston Historical Data (3rd Q '93)
Source: SPL-Houston Historical Data (4th Q '94)

9709604 -03A

9709645-04A
9709809-06A
9709809-07A
9709645-07A

9709645-01A
9709645-05A
9709604 -04A
9709809~ 09A

9709645-02A
9709809-01A
9709809-08A
9709645-08A

9709645-03A
9709809-04A
9709809-10A
9709604-05A



SPL BATCH QUALITY CONTROL REPORT **

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

METHOD 8020%**

Matrix: Aqueous Batch Id:  HP_U970921091200
Units: ug/L
LABORATORY CONTROL SAMPLE
SPLIKE Method Spike Blank  Spike QC Limits(**)
COMPOUNDS Blank Result Added Result Recovery (Mandatory)
<2> <3> <1> % % Recovery Range
Benzene ND 50 50 100 62 - 121
Toluene ND 50 50 100 66 - 136
EthylBenzene ND 50 44 88.0 70 - 136
0 Xylene ND 50 41 82.0 7% - 134
M & P Xylene ND 100 83 83.0 7 - 140
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 1" 20 27f 80.0 27] 80.0 0 25 39 - 150
TOLUENE ND 20 18 90.0 17] 85.0 5.71 26 56 - 134
ETHYLBENZENE ND 20 18] 90.0 151 75.0 18.2 38 61 - 128
0 XYLENE ND 20 17y 85.0 151 75.0 12.5 29 40 - 130
M & P XYLENE ND 40 331 82.5 291 72.5 12.9 20 43 - 152

Analyst: TB
Sequence Date: 09/21/97

SPL ID of sample spiked: 9709643-02A

Sample File ID: U_17645.TX0
Method Blank File 1D:

Blank Spike File ID: U_I7641.TX0
Matrix Spike File ID: U_I7638.TX0
Matrix Spike Duplicate File ID: U_I7639.TX0

SAMPLES IN BATCH(SPL ID):

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

ND = Not Detected/Below Detection Limit

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

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

Relative Percent Difference = [(<4> - <5> | / [(<4> + <5> ) x 0.51 x 100
(**) = Source: SPL-Houston Historical Data (3rd Q '95)

(***) = Source: SPL-Houston Historical Data (4th Q '94)

9709856-08A 9709856-07A 9709643-05A 9709645-05A
9709645-10A 9709643-03A 9709643-02A

HOUSTON LABORATORY



** SPL BATCH QUALITY CONTROL REPORT ** H?!EB?TNQFE‘RE:ABI\J%EQ;-SERY
I ® METHOD 8020** HOUSTON, TEXAS 77054
PHONE (713) 660-0901
Matrix: Aqueous Batch Id:  HP_U970919101800
I Units: ng/L
LABORATORY CONTROL SAMPLE
I SPIKE Method Spike Blank  Spike QC Limits(**)
COMPOUNDS Blank Result Added Result Recovery (Mandatory)
<> <3> <1> % % Recovery Range
I Benzene ND 50 42 84.0 62 - 121
Toluene ND 50 45 90.0 66 - 136
l EthylBenzene ND 50 45 90.0 70 - 136
0 Xylene ND 50 45 90.0 74 - 134
M & P Xylene ND 100 M 91.0 7 - 140
I MATRIX SPIKES
SPIKE Sample Spike Matrix Spike Matrix Spike MS/MSD QC Limits(***)
I COMPOUNDS Results | Added Duplicate Relative % (Advisory)
Result |[Recovery| Resultt |Recovery|Difference| RPD
<2> <3> <1> <4> <1> <5> Max. Recovery Range
l BENZENE ND 20.0 18{ 90.0 18] 90.0 0 25 39 - 150
TOLUENE ND 20.0 18] 90.0 191 95.0 5.41 26 56 - 134
ETHYLBENZENE ND 20.0 18] 90.0 18| 90.0 0 38 61 - 128
I 0 XYLENE ND 20.0 171 85.0 19] 95.0 1.1 29 40 - 130
M & P XYLENE ND 40.0 35] 87.5 37| 92.5 5.56 20 43 - 152
I Analyst: MF * = Values Outside QC Range. « = Data outside Method Specification limits.
Sequence Date: 09/19/97 NC = Not Calculated (Sample exceeds spike by factor of 4 or more)
SPL ID of sample spiked: 9709809-11A ND = Not Detected/Below Detection Limit
Sample File ID: U_I7561.TX0 % Recovery = [( <1> - <2> ) / <3> ] x 100
l Method Blank File ID: LCS % Recovery = (<1> / <3> ) x 100
Blank Spike File ID: U_I7559.TX0 Relative Percent Difference = |(<4> - <5> | / [(<4> + <5> ) x 0.5] x 100
Matrix Spike File ID: U_I17567.7X0 (**) = Source: SPL-Houston Historical Data (3rd Q@ '95)
I Matrix Spike Duplicate File ID: U_17568.TX0 (***) = Source: SPL-Houston Historical Data (4th Q@ '94)
SAMPLES IN BATCH(SPL 1D): 9709928-01A 9709929-01A 9709930-01A 9709862-018
I 9709862-03B 9709862-04B 9709862-05B 9709645-09A
9709645-11A 9709645-10A 9709856-01A 9709856-02A
9709856-03A 9709856-04A 9709862-02B 9709809-03A
I 9709809-11A 9709809-07A 9709809-02A 9709645-06A



** SPL BATCH QUALITY CONTROL REPORT **

8880 INTERCHANGE DRIVE

METHOD 8020*** HOUSTON, TEXAS 77054

® PHONE (713) 660-0901
Matrix: Aqueous Batch Id:  HP_U970920030200
Units: ung/l
LABORATORY CONTROL SAMPLE
SPIKE Method Spike Blank ___Spike ac Limits(**)
COMPOUNDS Blank Result Added Result Recovery (Mandatory)
<2> <3> <1> % % Recovery Range
Benzene ND 50 38 76.0 62 - 121
Toluene ND 50 41 82.0 66 - 136
EthylBenzene ND 50 40 80.0 70 - 136
0 Xylene ND 50 40 80.0 74 - 134
M & P Xylene ND 100 80 80.0 77 - 140
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
<> <3> <1> <4> <> <5> Max. Recovery Range
BENZENE 4.7 20 20§ 76.5 22| 86.5 12.3 25 39 - 150
TOLUENE 1.4 20 18] 83.0 191 88.0 5.85 26 56 - 134
ETHYLBENZENE ND 20 16] 80.0 17} 85.0 6.06 38 61 - 128
0 XYLENE ND 20 17] 85.0 191 95.0 1.1 29 40 - 130
M & P XYLENE ND 40 33] 82.5 36| 90.0 8.70 20 43 - 152
Analyst: TB * = Values Outside QC Range. « = Data outside Method Specification limits.

Sequence Date: 09/20/97

SPL ID of sample spiked: 9709856-06A

Sample File ID: U_17609.7TX0

Method Blank File ID:

Blank Spike File ID: U_I7599.TX0
Matrix Spike File ID: U_17603.TX0
Matrix Spike Duplicate File ID: U_I7604.TX0

SAMPLES IN BATCH(SPL 1D):

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

ND = Not Detected/Below Detection Limit

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

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

Relative Percent Difference = |(<4> - <5> | / [(<4> + <5> ) x 0.5]1 x 100
(**) = Source: SPL-Houston Historical Data (3rd Q '95)

(***) = Source: SPL-Houston Historical Data (4th Q '94)

9709645-12A 9709856-05A 9709643-04A 9709856-06A

HOUSTON LABORATORY



** SPL BATCH QUALITY CONTROL REPORT **

8880 INTERCHANGE DRIVE

Modified 8015 - Gasoline HOUSTON, TEXAS 77054

® PHONE (713) 660-0901
Matrix: Aqueous Batch Id:  HP_U970918061800
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 Petr. Hydrocarbon ND 0.9 0.84 93.3 56 - 130
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 PETR. HYDROCARBON 0.33 0.9 1.3 108 1.3 108 0 22 37 - 169

Analyst: VHZ
Sequence Date: 09/18/97

SPL ID of sample spiked: 9709645-08A

Sample File ID: UUI7526.TX0
Method Blank File ID:

Blank Spike File ID: UUI7517.TX0
Matrix Spike File ID: UUI7522.TX0
Matrix Spike Duplicate File ID: UUI7523.TX0

SAMPLES IN BATCH(SPL 1D):

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

ND = Not Detected/Below Detection Limit

% Recovery = [( <1> - <2> )} / <3> 1 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 (3rd Q@ '95)

(***) = Source: SPL-Houston Historical Data (3rd Q '95)

9709645-07A 9709645-08A 9709645-01A 9709645-02A
9709645-03A 9709645-04A

HOUSTON LABORATORY



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

SPL BATCH QUALITY CONTROL REPORT **
Modified 8015 - Gasoline

PHONE (713) 660-0901

Matrix: Aqueous Batch Id:  HP_U970921093500
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 Petr. Hydrocarbon ND 1.0 0.68 68.0 56 - 130
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 PETR. HYDROCARBON ND 0.9 0.92 102 0.94 104 1.94 22 37 - 169

Analyst: TB
Sequence Date: 09/21/97

Sample File ID: UUI7644.TX0
Method Blank File ID:

SAMPLES IN BATCH(SPL ID):

SPL ID of sample spiked: 9709643-03A

Blank Spike File ID: UUI7640.TX0
Matrix Spike File ID: UUI7636.TX0
Matrix Spike Duplicate File ID: UUI7637.TX0

9709862-01B
9709818-01A
9709820-03A
9709643-03A

* = Values Outside QC Range.

« = Data outside Method Specification limits.

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

% Recovery = ({( <1> - <2> ) /

LCS % Reco

Relative Percent Difference =

(**)

very = (<1>

/ <3> ) x 100

<3> 1 x 100

(***) = Source: SPL-Houston Historical Data (3rd Q '95)

9709643-05A
9709820-04A
9709818-06A
9709643-02A

9709645-05A
9709818-04A
9709820-02A
9709862-02B

9709645-10A
9709818-05A
9709818-07A
9709862-038B

[¢(<4> - <5> | / [(<4> + <5> ) x 0.5] x 100
= Source: SPL-Houston Historical data (3rd Q '95)



SPL BATCH QUALITY CONTROL REPORT **

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

Modified 8015 - Gasoline

Matrix: Aqueous Batch Id: HP_U970923110800
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 Petr. Hydrocarbon ND 1.0 0.73 73.0 56 - 130
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> <t> <5> Max. Recovery Range
GASOLINE PETR. HYDROCARBON ND 0.9 0.78| 86.7 0.83] 92.2 6.15 22 37 - 169

Analyst: fab
Sequence Date: 09/23/97

SPL ID of sample spiked: 9709643-01A

Sample File ID: UUI7709.TX0
Method Blank File ID:

Blank Spike File ID: UUI7703.TX0
Matrix Spike File ID: UUI7706.TX0
Matrix Spike Duplicate File ID: UUI7707.TX0

SAMPLES IN BATCH(SPL ID):

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

ND = Not Detected/Below Detection Limit

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

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

Relative Percent Difference = |(<4> - <5> | / [(<4> + <5> ) x 0.5] x 100
(**) = Source: SPL-Houston Historical data (3rd Q@ '95)

(***) = Source: SPL-Houston Historical Data (3rd Q@ '95)

9709916-02A 9709916-03A 9709645-11A 9709643-01A
9709645-06A 9709914-01A

HOUSTON LABORATORY



|

SIS

SPL BATCH QUALITY CONTROL REPORT **

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

Modified 8015 - Gasoline

Matrix: Aqueous Batch 1d:  HP_U970920130800
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 Petr. Hydrocarbon ND 1.0 0.77 77.0 56 - 130
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 PETR. HYDROCARBON ND 0.9 0.67 74.4 0.61 67.8 9.28 22 37 - 169

Analyst: TB
Sequence Date: 09/20/97

SPL ID of sample spiked: 9709643-04A

Sample File ID: UUI7608.TX0
Method Blank File ID:

Blank Spike File ID: UUI7593.TX0
Matrix Spike File ID: UUI7605.TX0
Matrix Spike Duplicate File ID: UUI7606.TX0

SAMPLES IN BATCH(SPL ID):

* = Values Outside QC Range.
NC = Not Calculated (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 (3rd Q '95)

(***) = Source: SPL-Houston Historical Data (3rd @ '95)

« = Data outside Method Specification limits.

9709645-12A 9709643-04A 9709862-05B 9709645-09A

9709862-04B



®

** SPL BATCH QUALITY CONTROL REPORT **

Modified 8015A - Diesel ***

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

Matrix: Aqueous Batch Id:  HP_T970918045900
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
Diesel ND 5.0 4.76 95.2 60 - 139
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> <b> <1> <5> Max. Recovery Range

DIESEL 0.25 5.0 5.4 103 5.1 97.0 6.00 43 20 - 177
Analyst: RR * = Values Outside QC Range. « = Data outside Method Specification Limits.

Sequence Date: 09/18/97

SPL ID of sample spiked: 9709582-028

Sample File ID: T_17168.7X0
Method Blank File ID:

Blank Spike File ID: T_I7165.TX0
Matrix Spike File ID: T_I7185.7X0
Matrix Spike Duplicate File ID: T_I7186.TX0

SAMPLES IN BATCH(SPL ID):

9709582-018
9709624-04B
9709645-058
9709645-098
9709645-018

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

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

LCS % Recovery = (<1> /

Relative Percent Difference =
(**) = Source: SPL-Houston Historical Data (1st Q

<3> ) x 100

<3> 1 x 100

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

196)

(***) = Source: SPL-Houston Historical Data (2nd Q '94)

9709624-018
9709624-058
9709645-068
9709645-108
9709645-02B

9709624-028B
9709624 -068
9709645-078
9709582-028
9709645-038

9709624 -03B
9709624 -088B
9709645-08B
9709624-07B
9709645-04B



CHAIN OF CUSTODY
AND

SAMPLE RECEIPT CHECKLIST




SPL Houston Environmental Laboratory

Sample Login Checklist

Time:

S5/

|
[
TRV

SPL

Sample ID:

TGS

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

1
:
W

1
2 |COC is properly completed.
3 [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.

| NAYAVEININ

Sample containers arrived intact

Temperature of samples upon arrival:
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Method of sample delivery to SPL:

SPL Delivery

Client Delivery
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SPL Houstoh Environmental Laboratory

Sample Login Checklist

Time:

4/12(57 S5/

SPL Sample ID:

TGS

Date:

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.

All samples are tagged or labeled.

If no, Non-Conformance Worksheet has been completed.

o1

1

7
If yes, custody seals are intact. -~
[/

‘/

Sample containers arrived intact
Temperature of samples upon arrival:

VI INION [ W W N | —
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Method of sample delivery to SPL: |SPL Delivery

Client Delivery

FedEx Delivery (airbill #) 4éé} J0 7&7 S -

Other: :
11 |{Method of sample disposal: SPL Disposal L

HOLD
Return to Client
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1.0 INTRODUCTION

Brown and Caldwell conducted field activities associated with the December 1997 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 the
fueling system from a diesel fuel release was first detected by the New Mexico Oil Conservation
Division (OCD) 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 New Mexico OCD has
required a quarterly groundwater monitoring program to assess the hydrocarbon constituents in the
groundwater. A biosparging system was fully activated in November 1995 to remediate soil and
groundwater at the facility. A site chronology detailing the history of the fueling system, the

groundwater recovery system, and the previous sampling events is presented on Table 1.

During the December 1997 sampling event, groundwater samples were collected and analyzed for
gasoline and diesel range total petroleum hydrocarbons (TPH), and for benzene, toluene,
ethylbenzene, and total xylenes (BTEX). This report presents the results of the groundwater
sampling event, a description of the field activities, and a summary of the analytical results. Also
included is a groundwater potentiometric surface map, a benzene concentration map, and a

hydrocarbon distribution map.
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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, 1997 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

Nine monitoring wells were sampled during the December 1997 sampling event. A site map
depicting the locations of the monitoring wells is presented as Figure 1. As noted in previous
sampling reports, monitoring well MW-2 can not be located and is assumed to have been destroyed
during facility activities such as grading. Monitoring well MW-11 could not be located during the
December 1997 sampling event and is believed to have been destroyed during the course of

construction activities at the site between September 12, 1997 and December 10, 1997.

Groundwater level measurements were obtained from the monitoring wells prior to purging and
sampling the wells. The groundwater levels were obtained with an oil/water interface probe and
recorded to the nearest 0.01 foot. A cumulative table of groundwater elevation data is presented on
Table 2. The groundwater elevation data indicates that the general groundwater flow direction is
toward the east northeast at a typical hydraulic gradient of 0.005 ft/ft. A potentiometric surface
map is presented in Figure 2. No measurable thicknesses of phase-separated hydrocarbons were
detected in any monitoring wells at the site during this sampling event; hydrocarbon sheens were

observedin MW-1, MW-4, and MW-9, however.

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
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monitoring well typically stabilized after two well volumes had been removed; however, at least

three well volumes were removed from each well.

Additional groundwater parameters were measured during the purging and sampling activities to
assess the potential for natural attenuation. These parameters were dissolved oxygen, dissolved
ferrous iron, and reduction-oxidationpotential (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. To further assess the
potential for natural attenuation at the site, the concentrations of nitrate and sulfate in monitoring
well MW-10, which is located downgradient of the biosparging system, were determined at the

analytical laboratory.

Following recovery, groundwater samples were collected from each monitoring well using a new,
3-foot long, 1/2-inch 1.D., disposable polyethylene bailer. Each sample was transferred to
laboratory-prepared, clean glass or plastic containers sealed with Teflon®-lined lids, labeled, and
placed on ice in an insulated cooler for shipment via overnight courier to the analytical laboratory.

Each cooler was accompanied by completed chain-of-custody documentation.

The 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 placed into 55-gallon drums and transferred to the on-site drum staging
area located in the northeast corner of the facility for classification and future disposal by BJ

Services.
2.2 Results of Groundwater Analyses

Groundwater samples collected during this sampling event were analyzed for BTEX by EPA
Method 5030/8020 and for TPH by EPA Method 8015 Modified for gasoline and diesel. The
sample from monitoring well MW-10 was also analyzed for nitrate by EPA Method 353.3 and for
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sulfate by Method 375.4. Current and cumulative analytical results for BTEX and TPH gasoline

and diesel are presented in Table 4.

BTEX constituent concentrations in excess of applicable laboratory detection limits were reported
in six of the nine groundwater samples obtained during this sampling event. Benzene
concentrations were below the New Mexico Water Quality Control Commission Standard of 0.01
milligrams per liter (mg/L) in monitor wells MW-5, MW-6, MW-7, MW-8, and MW-9. Figure 3
presents a benzene isoconcentration and total BTEX distribution map for the December 1997
sampling event. A total petroleum hydrocarbons distribution map for the December 1997 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.

It appears that natural attenuation of dissolved phase BTEX is occurring in the vicinity of monitor
well MW-10. The primary evidence of natural attenuation is plume behavior; concentrations of
dissolved phase BTEX have stabilized subsequent to removal of a field waste tank (see Figure 1) in
March 1997. Furthermore, the following lines of geochemical evidence suggest that intrinsic

bioremediation,an important natural attenuation mechanism, is occurring:

1. The DO concentration measured in monitor well MW-10 is depressed relative to
background. The DO concentration of 0.33 mg/L. measured in monitor well MW-10 is less
than the measured DO concentrations of 4.73 mg/L, 2.89 mg/L, and 2.33 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.

2. Ferrous iron was detected at a concentration of 9.4 mg/L in monitor well MW-10. Ferrous
iron was not detected in any of the other monitor wells. When DO becomes depleted,
anaerobic microbes which utilize other electron acceptors become active. Ferrous iron is
the reduction product of ferric iron, a common electron acceptor.

3. An oxidation-reductionpotential (E,) measurement of —115.2 millivolts (mV) was observed
in monitor well MW-10. This value is slightly below the theoretical E, of -50 mV for ferric
iron reduction, which indicates that iron reduction is occurring.
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It is recommended that monitoring continue in this area, and that other geochemical analyses be
performed in subsequent sampling events. Specifically, nitrate, sulfate, dissolved methane, and
alkalinity should be measured, in addition to the current suite of geochemical parameters, for wells

in the vicinity of monitoring well MW-10.
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30 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 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 contaminants from the saturated zone. The biosparging system operates by injecting air
into the saturated zone and extracting air from the vadose zone through a network of wells and
piping. The continuous flushing of air through the saturated zone increases the dissolved oxygen
concentration in the groundwater and in soil moisture present in the capillary fringe and vadose
zone. The elevated dissolved oxygen content facilitates the activities of indigenous
microorganisms to accelerate biodegradation of the contaminants. The flushing of the air also

strips the volatile and semivolatile contaminants.

The New Mexico OCD approved the RAP on August 11, 1994. The installation of the biosparging
system was 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. The vapors recovered during
the extraction process are discharged to the atmosphere in accordance with the State of New

Mexico Air Quality Regulations.

During the 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 is not required, effluent air samples
have been collected voluntarily on a quarterly basis. The air samples were ahalyzed 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 demonstrate a significant reduction in hydrocarbon vapor concentrations and
emissions rates since November 1995. Total BTEX concentrations have decreased from 391 parts
per million by volume (ppmv) in November 1995 to 17.3 ppmv in July 1997. The corresponding
BTEX emissions have decreased from 0.77 lb/hour to 0.03 lb/hour. TPH concentrations have
decreased from 1,870 ppmv in November 1995 to 65 ppmv in July 1997. The corresponding TPH -
Volatile Organic Compound (VOC) emissions rates have decreased from 3.21 1b/hour to 0.08
Ib/hour. These emission rates were well below the regulatory limit of 10 lb/hour for VOCs.

Therefore, a field monitoring instrument utilizing a flame ionization detector (FID) was used during
the September 1997 monitoring event to measure the VOC concentration in the vapors. The VOC
measurements collected during the September 1997 sampling event correspond to TPH
concentrations previously determined in the analytical laboratory. The VOC concentration

measured using the FID during the September 1997 sampling event was 340 ppmv.

An effluent air sample was collected during the December 1997 sampling event because the FID
used during the sampling event could not be properly calibrated within the range of the effluent air
to be sampled. The air sample collected during the November 1997 sampling event was analyzed
for TPH using EPA Method Modified 8015A (Air) and for total volatile aromatic hydrocarbons
(BTEX) using EPA Method 5030/8020 (modified). The total BTEX concentration decreased to
0.503 parts per million by volume (ppmv) in the December 1997 sampling event. The
corresponding BTEX emissions rate was less than 0.01 Ib/hour. The TPH concentration of 210
ppmv measured during the December 1997 sampling event is comparable to TPH concentrations
measured during the time period from August 1996 through September 1997. The TPH - Volatile
Organic Compound (VOC) emissions rate calculated for the December 1997 sampling event was
0.28 Ib/hour. These emission rates were well below the regulatory limit of 10 Ib/hour for VOCs. 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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Adjustments were made in air injection and extraction rates within the biosparging system
following the March 1997 groundwater sampling event in order to direct air flow into recalcitrant
areas of the subsurface. Specifically, vapor extraction well VE-4 was added, and flow rates were
increased in the upgradient and central portions of the plume, in the area of monitor wells MW-4,
MW-1, and MW-3. During the December 1997 sampling event, the biosparging system was
temporarily shut down in order to effect repair of a cracked fitting. The system was brought back
on-line after the repairs were completed. The system was gauged after it was adjusted to optimal
flow rates and stabilization occurred. The vapor extraction system was operating at 32 inches H,0O
vacuum with an average flow of 140 cubic feet per minute (cfim) at 85°F during the December 1997
sampling event. The air injection system was operating at an average flow<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>