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1.0 INTRODUCTION

Brown and Caldwell conducted the field activities associated with the August 1996 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 on Figure 1.

The facility formerly operated an above-grade on-site fueling system. Subsurface contamination
near the fueling system 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. The fueling system comprised one, 22,500 gallon diesel aboveground storage tank
(AST) and one, 5,500 gallon gasoline AST. The New Mexico Oil Conservation Division (OCD)
requires quarterly groundwater monitoring for hydrocarbon constituents, as the result of the diesel
fuel release. A site chronology detailing the history of the fueling system, the groundwater recovery

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

During the August 1996 sampling event, groundwater samples were collected and analyzed for total
benzene, toluene, ethylbenzene, and total xylene (BTEX), Polynuclear Aromatic Hydrocarbons
(PAH), eight RCRA metals, and groundwater quality parameters (major anions, cations and
alkalinity). This report presents the results of the groundwater sampling event conducted for BJ
Services and includes a description of the field activities and a summary of the analytical results.

Also included is a groundwater potentiometric surface map and hydrocarbon distribution map.
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20 GROUNDWATER SAMPLING AND ANALYSES

On August 23, 1996 Brown and Caldwell purged and sampled the groundwater monitoring wells to
determine concentrations of dissolved-phase hydrocarbons in the groundwater at the facility. The

following sections describe the activities conducted during this sampling event.

2.1 Groundwater Measurements and Sampling

A total of 10 monitoring wells were sampled during the quarterly 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 all 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
towards the southeast with a hydraulic gradient of 0.005 ft/ft. However, a potentiometric low is
observed in the vicinity of the former AST area and is possibly related to the operation of the
biosparging system. A Potentiometric Surface Map is presented in Figure 2. Phase-separated
hydrocarbons were not detected in any of the monitoring wells during this sampling event. The
absence of phase-separated hydrocarbons in monitoring wells MW-1 and MW-4 is attributed to the

operation of the biosparging remediation system.

Groundwater samples were collected from all monitoring wells on August 23, 1996. The samples
were collected after purging the wells with a submersible pump to remove at least three well
volumes or until the well became dry. 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.

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

documentation.

Additional groundwater parameters were measured to assess the potential for natural attenuation
purposes during the purging and sampling activities. These parameters were dissolved oxygen,
dissolved ferrous iron, and reduction-oxidation potential (redox). All 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.

All field measurement equipment was decontaminated prior to and after each use.

Decontamination procedures used consisted of washing with fresh water and a non-phosphate
detergent and rinsed with deionized (DI) water. Purged water and excess water generated by
equipment cleaning operations was 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 8020, total petroleum hydrocarbons (TPH) gasoline range by EPA Method 8015 Modified,
Polynuclear Aromatic Hydrocarbons (PAH) by EPA Method 8270, eight RCRA metals by EPA
Method 6010/7000 series. Additionally, all samples were analyzed for groundwater quality
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parameters including major anions (chloride, nitrate, and sulfate) and major cations (calcium,

magnesium, potassium, and sodium) and alkalinity.

Total concentrations of BTEX constituents above the laboratory detection limit are reported in 7 of
the 10 groundwater samples obtained during this sampling event. Total benzene concentrations
range from below the method detection limit of 0.3 micrograms per liter (ug/L) in MW-8, MW-7,
and MW-5 to 1,800 pg/LL in MW-1. Total BTEX concentrations range from below the method
detection limit of 0.6 pg/L in MW-8, MW-7, and MW-5 to 7,770 pg/L in MW-1. TPH
concentrations range from below the detection limit of 0.100 milligrams per liter (mg/L) to 17 mg/L
in MW-1. A cumulative summary of analytical results for groundwater samples is included as

Table 4.

The only PAH compound detected is naphthalene at concentrations ranging from below the method
detection limit of 5 pg/L to 440 pg/L.. The highest concentration is observed in monitor well MW-
4. The inorganic constituents detected above the method detection limits include arsenic, barium,
and chromium. Total concentrations of arsenic range from 0.003 mg/L to 0.028 mg/L. and barium
range from 0.038 mg/L to 0.29 mg/l.. Chromium is only detected in monitor well MW-6 at a
concentration of 0.049 mg/L.. Table 5 presents a summary of the detected analytes for PAH, total

metals and the groundwater quality parameters.
A benzene concentration map is included as Figure 3. Figure 4 illustrates the distribution of

selected target analytes, which include benzene, total BTEX, and TPH. The laboratory analytical

reports and chain of custody record are included in Appendix B.
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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 from 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 in the soil
residual (adsorbed phase) and in the soil moisture (dissolved phase), and removes the volatile
contaminants. 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 the soil moisture in the capillary fringe and vadose zone. The higher dissolved
oxygen content facilitates indigenous microorganisms to accelerate biodegradation of the

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

The OCD approved the RAP on August 11, 1994. The installation of the biosparging system was
conducted between August 2 through 24, 1995. A total of nineteen combined injection/extraction
wells, 3 vacuum extraction wells, associated piping, and one extraction blower and one injection
blower were installed. The biosparging system layout is presented in Figure 5. The vapors
recovered during the extraction process are discharged to the atmosphere in accordance with the

State of New Mexico Air Quality Regulations.

On September 14, 1995, a Notice of Intent application was submitted to the State of New Mexico
Environmental Department, Air Pollution Control Bureau for the operation of the biosparging
system.  Prior to the Departments review, additional data pertaining to the system operation
parameters and emission rates was required and submitted on January 31, 1996. The Department
reviewed the submitted application and on April 2, 1996 determined that an air permit was not

required for the operation of the biosparging system.
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During the system startup operations, blower operating parameters, such as flow rate, pressure, and
vapor temperature were monitored and recorded on the System Operation Data Sheets. An effluent
air sample was collected on a monthly basis from the recovered vapors to monitor the

bioremediation process and emission rate.

Upon receiving the approval from the State of New Mexico that an air permit is not required,
effluent air samples are collected on a quarterly basis. An effluent air sample was collected on
August 23, 1996 and analyzed for total petroleum hydrocarbons (TPH) using EPA Method 8015A
(modified) and total volatile aromatic hydrocarbons, benzene, toluene, ethylbenzene, and total
xylene (BTEX) using EPA Method 5030/8020 (modified). A summary of the analytical results for
the air emissions is inciuded as Table 6. The laboratory analytical reports and chain-of-custody

documentation are included in Appendix C.

The vapor extraction system has operated at an average flow of 125 cfm at 100°F. The air injection
system has operated at an average flow of 28 cfm at 4.5 psi, 160°F. Total BTEX emissions of 0.05

Ib/hour and TPH emissions of 0.31 Ib/hour are reported for the fourth quarter monitoring event.
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40 CONCLUSIONS AND RECOMMENDATIONS

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

August 1996 quarterly groundwater sampling event.

4.1 Conclusions

. Groundwater flow remains to the east with an average hydraulic gradient of 0.005 ft/ft.

° Free product thickness has continuously decreased in MW-1 and MW-4 since November
1995. Currently, there is no free product in MW-1 and MW-4.

. Total BTEX concentrations have decreased in monitor wells MW-3, MW-5 through MW-8§,
MW-10, and MW-11. However, total BTEX concentrations have increased in monitor
wells MW-1, MW-4 and MW-9. These short term variations in the BTEX concentrations
are expected during the operation of the biosparging system. Continued quarterly
groundwater monitoring is recommended to understand the variations in BTEX
concentrations.

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

4.2  Recommendations

o Continue the quarterly groundwater sampling program and the operation and maintenance
of the biosparging system.
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Table 1
Site Chronology
BJ Services Company, U.S.A.
Hobbs, New Mexico
DATE ACTIVITY
February 7, 1991 The State of New Mexico Oil Conservation Division (OCD)

conducted an on-site inspection, including sampling of the on-site
fresh water well.

August 6, 1991 OCD requests submittal of an investigation work plan.

September 5, 1991 Roberts/Schornick and Associates, Inc. (RSA) submits Technical
Work Plan for soil and groundwater investigation to the OCD.

November 15, 1991 The OCD approves Technical Work Plan submitted by RSA.

December 16, 1991 RSA samples the fresh water well. Analytical results are submitted
to the OCD.

February 21, 1992 Western samples the fresh water well. Analytical results are
submitted to the OCD.

July 29 - August 10, 1992 | Brown and Caldwell conducts a soil and groundwater investigation
according to the approved Technical Work Plan. Investigation
included drilling and sampling 9 soil borings, sampling 6 hand-
augered soil borings, the installation and sampling of 5 monitoring
wells, and the sampling of the fresh water well.

October 12, 1992 Brown and Caldwell submits Soil and Groundwater Investigation
Report to the OCD.

December 2, 1992 The OCD requests the installation and sampling of 4 additional
monitoring wells, including a monitoring well on an adjacent
property.

April 13, 1993 Brown and Caldwell conducts a vapor extraction pilot test on
existing groundwater monitoring wells.

April 15, 1993 Brown and Caldwell installs off-site monitoring well.

April 22, 1993 Brown and Caldwell sampies off-site monitoring well.

May 27, 1993 Brown and Caldwell submits a letter report documenting the

installation and sampling of the off-site monitoring well to the OCD.

June 2, 1993 Brown and Caldwell conducts a short-term aquifer test using the
fresh water well at the facility.

June 8, 1993 USTank Management, Inc. Conducts 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) requests to sample the
off-site monitoring well. ENSR is the environmental consulitant of
the adjacent property owner on which the off-site well is located.
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Table 1 (Continued)
Site Chronology
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. Submits 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 2 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; all
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 quarterly groundwater sampling

event.

July 31, 1995

Brown and Caldwell conducted quarterly groundwater sampling
event.

August 2-9, 1995

Installation of biosparging system initiated. Nineteen combined
injection/extraction wells and three vacuum extraction wells
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 quarterly groundwater sampling
event.

February 23, 1996

Brown and Caldwell conducted quarterly groundwater sampling
event.

May 31, 1996

Brown and Caldwell conducted quarterly groundwater sampling
event,

August 23, 1996

Brown and Caldwell conducted quarterly groundwater sampling
event
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Table 2

Summary of Groundwater Measurement Data
Hobbs, New Mexico Facility
BJ Services Company, U.S.A.

Free Product

Corrected GW

TOC Elevation Date Depth to Thickness Elevation
Monitoring Well (ft MSL) Measured GW (ft) (ft) (ftmsL) ~ Comments
MW-1
101.44 8/10/92 53.22 0.00 48.22
101.44 2/9/93 53.03 0.00 48.41
101.44 8/18/93 53.10 0.00 48.34
101.44 1/26/94 53.31 0.00 48.13
101.44 5/3/95 54.64 0.20 46.96
101.44 7/31/95 54.14 0.00 47.30
101.44 11/14/95 53.69 0.00 47.75
101.44 2/23/96 54.32 0.00 4712
101.44 5/31/96 54.14 0.00 47.30
101.44 8/23/96 56.17 0.00 45,27
MW-2
101.50 8/10/92 52.82 0.00 48.68
98.75 2/9/93 49.60 0.00 49.15
98.75 8/18/93 49.71 0.00 49.04
98.75 1/26/94 49.97 0.00 48.78
5/3/95 Monitor well destroyed
MW-3
101.44 8/10/92 52.99 0.00 48.45
101.44 2/9/93 52.72 0.00 48.72
101.44 8/18/93 52.82 0.00 48.62
101.44 1/26/94 53.05 0.00 48.39
101.44 5/3/95 54.31 0.00 47.13
98.76 7/31/95 51.24 0.00 47.52
98.76 11/14/95 51.10 0.00 47.66
98.76 2/23/96 51.68 0.00 47.08
98.76 5/31/96 51.45 0.00 47.31
98.76 8/23/96 51.55 0.00 47.21
Table printed: 27-Oct-96 Page 1 of 4




Table 2
Summary of Groundwater Measurement Data
Hobbs, New Mexico Facility
BJ Services Company, U.S.A.

u Free Product Corrected GW
TOC Elevation Date Depth to Thickness Elevation
Monitoring Well (ft MSL) Measured Gw () () (ftmst) ~ Comments
m MW-4
99.33 8/10/92 50.55 0.00 48.78
99.33 2/9/93 50.26 0.00 49.07
ﬂ 99.33 8/18/93 50.38 0.00 48.95
99.33 1/26/94 50.90 0.30 48.68
'i ‘ 99.33 5/3/95 51.51 0.45 48.19
; 99.33 7/31/95 51.74 0.26 47.80
99.33 11/14/95 51.03 0.00 48.30
W 99.33 2/23/96 51.65 0.01 47.69
99.33 5/31/96 51.48 0.00 47.85
99.33 8/23/96 53.49 0.00 45.84
m MW-5
101.85 8/10/92 52.38 0.00 49.47
u‘ :‘ 101.85 2/9/93 52.06 0.00 49.79
: 101.85 8/18/93 52.16 0.00 49.69
101.85 1/26/94 52.50 0.00 49.35
m 101.85 5/3/95 53.57 0.00 48.28
101.85 7/31/95 53.27 0.00 48.58
101.85 11/14/95 52.83 0.00 49.02
ﬂ 101.85 2/23/96 53.57 0.00 48.28
101.85 5/31/96 53.16 0.00 48.69
101.85 8/23/96 53.41 0.00 48.44
: MW-6
, 99.25 2/9/93 50.58 0.00 48.67
‘, 3 99.25 8/18/93 50.78 0.00 48.47
- 99.25 1/26/94 51.00 0.00 48.25
99.25 5/3/95 52.63 0.00 46.62
ﬂ 99.25 7/31/95 51.90 0.00 47.35
99.25 11/14/95 51.19 0.00 48.06
99.25 2/23/96 52.10 0.00 47.15
! 99.25 5/31/96 51.76 0.00 47.49
99.25 8/23/96 51.63 0.00 47.62
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ﬂ Table 2
ﬂ Summary of Groundwater Measurement Data
Hobbs, New Mexico Facility
BJ Services Company, U.S.A.
m Free Product Corrected GW
TOC Elevation Date Depth to Thickness Elevation
Monitoring Well (ft MSL) Measured GW (ft) (ft) (ftmsL) ~ Comments
m MW-7
98.96 2/9/93 50.53 0.00 48.43
98.96 8/18/93 50.74 0.00 48.22
Il 98.96 1/26/94 51.01 0.00 47.95
98.96 5/3/95 52.25 0.00 46.71
m 98.96 7/31/95 51.92 0.00 47.04
98.96 11/14/95 51.48 0.00 47.48
98.96 2/23/96 52.15 0.00 46.81
“ 98.96 5/31/96 51.78 0.00 47.18
98.96 8/23/96 52.02 0.00 46.94
MW-8 '
u 99.12 2/9/93 50.48 0.00 48.64
99.12 8/18/93 50.67 0.00 48.45
m 99.12 1/26/94 50.96 0.00 48.16
99.12 5/3/95 52.15 0.00 46.97
99.12 7/31/95 51.77 0.00 47.35
“ 99.12 11/14/95  51.37 0.00 47.75
99.12 2/23/96 52.17 0.00 46.95
: 99.12 5/31/96 51.55 0.00 47.57
f ﬂ 99.12 8/23/96 51.92 0.00 47.20
MW-9
99.18 4/22/93 49.73 0.00 49.45
ﬂ 99.18 7/15/93  49.65 0.00 49.53
,{ 99.18 8/18/93 ° 49.85 0.00 49.33
E 99.18 1/26/94 50.02 0.00 49.16
| 99.18 5/3/95  51.35 0.00 47.83
99.18 7/31/95  50.97 0.00 48.21
ﬂ 99.18 11/14/95 50.43 0.00 48.75
99.18 2/23/96 51.12 0.00 48.06
99.18 5/31/96  50.89 0.00 48.29
| ﬂ 99.18 8/23/96 50.98 0.00 48.20
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ﬂ Table 2
“ Summary of Groundwater Measurement Data
Hobbs, New Mexico Facility
BJ Services Company, U.S.A.
ﬂ Free Product Corrected GW
TOC Elevation Date Depth to Thickness Elevation
_ Monitoring Well (ft MSL) Measured GW (ft) () (ftmMsL) ~ Comments
MW-10
' 98.90 8/18/93 51.54 0.00 47.36
98.90 1/26/94 51.90 0.00 47.00
ﬂ 98.90 5/3/95 52.97 0.00 45.93
98.90 7/31/95 52.87 0.00 46.03
! 98.90 11/14/95 52.51 0.00 46.39
‘ 98.90 2/23/96 53.05 0.00 45.85
98.90 5/31/96 52.79 0.00 46.11
W 98.90 8/23/96 53.03 0.00 45.87
MW-11
98.82 8/18/93 51.92 0.00 46.90
m‘ 98.82 1/26/94 52.32 0.00 46.50
98.82 5/3/95 53.38 0.00 45.44
98.82 7/31/95 53.35 0.00 45.47
ﬂ 98.82 11/14/95 52.96 0.00 45.86
98.82 2/23/96 53.50 0.00 45.32
m 98.82 5/31/96  53.25 0.00 45,57
98.82 8/23/96 53.49 0.00 45.33
MW-2 could not be located and assumed detroyed on May 3, 1995.
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Table 3

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

Field Screening Results - Monitor Well Purging

J

1 ; Dissolved
Date Well Conductivity | Temperature | Redox Oxygen Ferrous Iron
Monitoring Well Measured Volume | pH {umhos) (°C) (mV) {mg/L) (mg/L)
MW-1 | | :
8/23/96 | 1 % 710 1,080.00 i 19.0 -105 0.50
w 2 1 7.09 1,170.00 19.0 -112 0.50
‘ 3 : 7.09 1,160.00 19.0 -112 0.50 1.0
MW-3 ‘ o ' ) ) B
8/23/96 | 1 ; 712 1,180.00 ‘ 19.3 -84 0.50
2 ‘ 7.09 1,220.00 194 -82 0.50
3 7.09 1,220.00 19.4 -78 0.50 0.0
MW-4 T T o B
8/23/96 1 ‘J 7.15 860.00 19.0 -120 0.50
2 | 716 900.00 19.0 121 0.20
3 7.18 880.00 } 19.0 -116 0.20 2.0
MW-5 B I o _‘ - T
8/23/96 ’ 1 712 1,000.00 } 19.2 31 2.00
: 2 7.16 980.00 “ 19.1 30 2.00
i 3 714 1,020.00 } 19.1 30 2.00 0.0
‘Mw-s | R i‘
8/23/96 1 ! 7.96 1,010.00 19.5 10 1.50
i 2 T 8.02 980.00 ‘ 19.3 13 1.50
‘ 3 7.99 1,020.00 19.1 16 1.50 0.0
MW7 T i o I ! - o B o
8/23/96 | 1 6.62 1,710.00 ‘ 19.6 71 1.00
2 664 | 170000 196 72 1.00
3 ‘ 6.65 1,690.00 | 19.7 72 1.00 0.0
8/23/96 1 ‘ 6.68 1,200.00 19.5 83 1.00
2 ‘ 6.71 1,230.00 19.4 79 1.00
3 6.72 1,240.00 : 19.4 74 1.00 0.0
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Table 3
Field Screening Results - Monitor Well Purging
Hobbs, New Mexico Facility
BJ Services Company, U.S.A.

; : : | Dissolved
Date - Waell Conductivity | Temperature | Redox Oxygen Ferrous lron
Monitoring Well Measured | Volume . pH (umhos) (°C) (mV) (mg/L) (mg/L)
MW-9 | _
8/23/96 1 . 6.82 1,330.00 19.3 53 1.00
2 ¢ 680 1,330.00 19.2 49 1.00
| 3 1 6.81 1,340.00 ‘ 19.2 46 1.00 0.0
mw-10 o o ) -
8/23/96 | 1 6.80 5,640.00 | 20.3 -105 0.50
| 2 679 | 587000 198 110 0.50
E 3 " 6.80 5,800.00 19.8 -110 0.50 7.0
W S ,A W,, i i - -
g, ‘ 8/23/96 1 693 12,140.00 19.4 47 1.00
& } 2 6.82 10,780.00 ‘ 19.7 45 1.00 0.0
i i \

MW-2 could not be located and assumed destroyed on May 3, 1995.

—
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Table 4
Summary of Groundwater Analyses
Hobbs, New Mexico Facility
BJ Services Company, U.S.A.

]

W Benzene Toluene Ethylbenzene Xylenes TPH
Well ID Sample Date |Sample Type | _
i micrograms per liter, ug/L milligrams per liter, mg/L
ﬂ MW-1 i
8/10/92 Regular 5550 12090 2160 7370 NA
2/9/93 Regular 2100 6500 1300 7400 NA
W 4/22/93 Regular NS NS NS NS NS
7115/93 Reguar ~ NS | NS NS NS NS
8/10/93 Regular . NS | NS NS NS NS
m 8/19/93 Regular 3200 7300 1200 3700 NA
1/27/94 Reqular 1930 . 4580 672 2390 NA
5/3/95 Regular NA NA NA NA NA
m 5/4/95 Regular NS - NS NS NS NS
8/1/95 Regular 390 | 1300 230 800 57
11/15/95 Reguar 880 , 1800 300 970 6.8
ﬂ 2/23/96 Regular ' 1500 . 3700 620 2200 21
5/31/96 Regular ' 1100 1 1700 380 990 75
8/23/96 Regular 1800 | 3300 570 2100 17
MW-2 : |
m 8/10/92 Regular | 14.9 E <4 <4 <4 NA
_ 2/9/93 Regular t <2 i <2 <2 <6 NA
4/22/93 Roguar | NS | NS NS NS NS
‘ 7/15/93 Regular | NS | NS NS NS NS
8/10/93 Reguar | NS | NS NS NS NS
m 8/19/93 Regular 100 ‘ 12 13 NA
1/27/94 Regular <1 1.2 25 NA
5/3/95 Regular NA NA NA NA NA
m 5/4/95 Regular NS NS NS NS NS
8/1/95 Regular ' NS : NS NS NS NS
, 11/15/95 Regular =~ NS | NS NS NS NS
| 2123196 Reguar NS NS NS NS NS
: 5/31/96 Reguar =~ NS | NS NS NS NS
. 8/23/96 Regular f NS ; NS NS NS NS
i
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Table 4
E Summary of Groundwater Analyses
Hobbs, New Mexico Facility
_ BJ Services Company, U.S.A.
. Benzene | Toluene Ethylbenzene Xylenes TPH "
Weli ID Sample Date |Sample Type : :
: micrograms per liter, pg/L. milligrams per liter, mg/L
i‘ ' MW-3 } I
15 8/10/92 Regular ' 3049 2099 6760 1586 NA
2/9/93 Regular 1 130 ‘ <10 <10 190 NA
4/22/93 Reguiar | NS NS NS NS NS
! 7/15/93 Regular ' NS NS NS NS NS
8/10/93 Regular NS NS NS NS NS
8/19/93 Regular 560 3100 630 1900 NA
1/27/94 Regular 1070 5380 510 3120 NA
5/3/95 Reguar NS NS NS NS NS
m 5/4/95 |  Regular 770 . 3300 470 1800 NA
8/1/95 Regular = 490 | 2900 890 1600 14
11/15/95 Regular ' 250 1000 180 440 2.9
H 2/23/96 Regular 120 | 810 170 560 4
5/31/96 Reguar | 670 3900 1200 2300 15
8/23/96 Regular 1 330 2200 590 1500 12
I -4 |
- 8/10/92 Regular = 2594 10360 2160 6740 NA
2/9/93 Regular | 5200 15000 2200 10000 NA
m 4/22/93 Regular | NS NS NS NS NS
7/15/93 Regular ! NS NS NS NS NS
8/10/93 Regular | NS NS NS NS NS
m 8/19/93 Regular | 3000 12000 < 2000 7000 NA
1/27/94 Regular | NA NA NA NA NA
5/3/95 Regular NA NA NA NA NA
W 5/4/95 | Reguar = NS NS NS NS NS
8/1/95 Regular J 5700 ‘ 17000 3500 13000 120
11/15/95 Regular . 490 | 1600 310 1100 5.2
m 2/23/96 Regular ' 360 | 2800 560 2500 18
5/31/96 Regular 84 ] 830 280 1100 6.2
| i
m 8/23/96 Regular 110 1400 430 1800 9.8
m Table printed: 12/11/96 Page 2 of 6




Table 4
Summary of Groundwater Analyses
. Hobbs, New Mexico Facility
. BJ Services Company, U.S.A.
Benzene Toluene Ethylbenzene Xylenes TPH
Well iD Sample Date |Sample Type ‘
micrograms per liter, pg/L. milligrams per liter, mg/L
MW-5 |
ﬂ 8/10/92 Regular <4 | <4 <4 <4 NA
2/9/93 Regular | <2 <2 <2 <6 NA
|} 4/22/93 Regular ‘ NS NS NS NS NS
) 7/15/93 Regular | NS ‘ NS NS NS NS
8/10/93 Regular <2 3 <2 <2 <6 NA
ﬂ 819/93 | Reguar | NS NS NS NS NS
1/27/94 Regular 87 29.9 4 1.3 NA
5/3/95 Reguar | 37 5.3 0.92 4.6 NA
E 5/4/95 Regular . NS NS NS NS NS
8/1/95 Regular 1 <03 <03 <03 <06 NA
11/15/95 Regular | <03 1.2 <03 15 NA
m 2/23/96 Reguar | <03 . <03 <03 <06 NA
5/31/96 Regular 31 | 86 10 20 NA
8/23/96 Regular <03 | <03 <03 <06 <0.1
m MW-6 |
8/10/92 Regular NA } NA NA NA NA
2/9/93 Regutar 7000 | 19000 3100 7200 NA
ﬂ 4/22/93 Regular NS 1 NS NS NS NS
7/15/93 Regular | NS | NS NS NS NS
8/10/93 Regular : NS NS NS NS NS
ﬂ 8/19/93 Regular , 8100 19000 3500 6400 NA
1/27/94 Regular ' 7960 20200 3830 6150 NA
5/3/95 Reguar | NS | NS NS NS NS
m 5/4/95 Regular | 11000 . 17000 2900 6000 NA
8/1/95 Regular 8300 \ 12000 2500 5100 60
_ 11/15/95 Regular , 8900 17000 2900 5500 57
2/23/96 Regular | 8100 10000 2300 4000 58
5/31/96 Regular 83 ; 150 15 51 0.57
5/31/96 Duplicate 87 1 160 13 47 0.52
ﬂ 8/23/96 Regular i 31 28 9.4 7.9 0.46
|
m Table printed: 12/11/96 Page 3 of 6




Table 4
Summary of Groundwater Analyses
Hobbs, New Mexico Facility
BJ Services Company, U.S.A.

i Benzene Toluene Ethylbenzene Xylenes TPH
Well ID Sample Date {Sample Type | :
‘ E micrograms per liter, ug/L milligrams per liter, mg/L
MW-7 | {
| | 810/92 Regular | NA NA NA NA NA
2/9/93 Reguar | <2 | <2 <2 <6 NA
4/22/93 Regular ‘ NS NS NS NS NS
m 7115193 Regular ‘ NS NS NS NS NS
8/10/93 Reguar | NS NS NS NS NS
ﬂ 8/19/93 Reguar | <2 ‘ 3 <2 <2 NA
1/27/94 Regqular ‘ 1.1 | <1 <1 <1 NA
5/3/95 Regular | 52 34 0.67 2.8 NA
ﬂ 5/4/95 Reguiar | NS . NS NS NS NS
8/1/95 Regular ‘ 22 2.2 0.85 2.8 <0.1
11/15/95 Regular = 84 0.77 <03 0.93 <0.1
2/23/96 Reguar | <03 | <03 <03 <06 <0.1
= 2/23/96 Duplicate <03 | <03 <03 <06 <0.1
5/31/96 Regular 20 | 83 10 21 0.25
8/23/96 Regular <03 | <03 <03 <06 <0.1
i MW-8 |
8/10/92 Regular NA { NA NA NA NA
m 2/9/93 Regular <2 <2 <2 <6 NA
4/22/93 Regular | NS | NS NS NS NS
7/15/93 Regular ’ NS | NS NS NS NS
ﬂ 8/10/93 Reguiar = NS | NS NS NS NS
8/19/93 Regular | <2 ! <2 <2 <2 NA
1/27/94 Regular . <1 <1 <1 <1 NA
m 5/3/95 Regular 3 49 0.75 37 NA
5/4/95 |  Regular NS NS NS NS NS
8/1/95 Regular 3.1 j 1.2 0.47 16 <0.001
ﬂ 8/1/95 Duplicate 36 | 15 0.51 15 <0.1
11/15/95 Reqular <03 | 0.52 <03 <06 <0.1
2/23/96 Regular <03 | <03 <03 <06 <0.1
ﬂ 5/31/96 Regular <03 ] <03 <03 <06 <0.1
8/23/96 Regular | <03 | <03 <03 <0.6 <0.1
“ Table printed: 12/11/96 Page 4 of 6




Table 4

Hobbs, New Mexico Facility

BJ Services Company, U.S.A.

ﬂ Summary of Groundwater Analyses

! Benzene Toluene Ethylbenzene Xylenes TPH
Well ID Sample Date | Sample Type |
! micrograms per liter, pg/L milligrams per liter, mg/L
MW-9 1
8/10/92 Regular NS i NS NS NS NS
2/9/93 Regular NS NS NS NS NS
4/22/93 Reguar | 570 | 380 <50 870 NA
7115193 Regular | 121 t 7.3 3 458 NA
8/10/93 Regular -~ NS NS NS NS NS
8/19/93 Regular o 290 40 250 NA
1/27/94 Regular 327 357 51.1 293 NA
5/3/95 Regular 380 110 19 120 NA
5/4/95 Regular NS NS NS NS NS
8/1/95 Regular 660 410 91 310 6.2
11/15/95 Regular 240 | 24 11 140 15
11/15/95 Duplicate | 170 ; 18 10 120 1.9
2/23/96 Regufar . 170 . 18 23 160 43
5/31/96 Regular ; 120 16 3 200 NA
8/23/96 Regular ' 82 13 270 4
8/23/96 Duplicate | 76 14 48 250 44
MW-10 i
8/10/92 Regular NS NS NS NS NS
2/9/93 Regular ' NS NS NS NS NS
4/22/93 Regular NS ‘ NS NS NS NS
7/15/93 Regular | NS | NS NS NS NS
8/10/93 Regular ' NS | NS NS NS NS
8/19/93 Regular . 190 1 460 <200 240 NA
1/27/94 Regular . 134 | 4 5.5 33.6 NA
5/3/05 | Reguar =~ NS . NS NS NS NS
5/4/95 Regular | 980 | 15 1 84 NA
8/1/95 Regular 1300 ‘ 32 32 100 3.6
11/15/95 Regular 1000 | 24 15 36 17
2/23/96 Regular 810 | 23 27 44 2.4
5/31/96 Regular 700 J 24 34 28 2
8/23/96 Regular 290 | 3.4 6.4 13 1.4
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Table 4
Summary of Groundwater Analyses
Hobbs, New Mexico Facility
BJ Services Company, U.S.A.

W | Benzene | Toluene Ethylbenzene Xylenes TPH
Well ID Sample Date |Sample Type | 1
1 micrograms per liter, pg/L milligrams per liter, mg/L
MW-11 i :
W 8/10/92 Regular NS NS NS NS NS
2/9/93 | Regular NS NS NS NS NS
4/22/93 Regular =~ NS NS NS NS NS
M 7115/93 Regular NS NS NS NS NS
8/10/93 Regular @ NS ; NS NS NS NS
m 81993 | Reguar | <2 | <2 <2 <2 NA
1/27/94 Regular | <1 | <1 <1 <1 NA
5/3/95 Regular ' NS NS NS NS NS
ﬂ 5/4/95 Regular <03 <03 <03 <06 NA
8/1/95 Regular = 44 29 55 13 0.2
11/15/95 Regular | 190 2.8 6.2 11 0.4
m 2/23/96 Regular ; 9 12 0.51 4 0.25
5/31/96 Regular ‘ 300 83 12 28 0.8
8/23/96 Reguiar | 100 1.2 0.3 47 0.26
ﬂ MW-2 destroyed on May 3, 1935
NS = Not Sampled
l, . NA = Not Analysed
i
li
%1
A4
!i Table printed: 12/11/96 Page 6 of 6
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BROWNano CALDWELL

WELL ID: Ao -/
Groundwater Sampling Field Data Sheet
Project Number: 25 3 A~ Task Number: /7 Date: £/73/9¢
Casing Diameter Purge Equipment Equipment Calibration - Time
Y
2 YA / Ivva /
Total Depth ot Well from TOC ML GE = 79 a o0 ¢
CAAL
Static Watar from TOC Sample Equipment M 5T = Y oe 8 3,0 °C
;’tS/ 0)444 é“"&l/
Sl /7 tom
Product Level from TOC Conductivity
Conductance .
foot Standard: /, ol umhos/cm at25°C

Length of Water Column
g z5

oot

Analytical Equipment (pH, DO, Redox, filtration, etc.)
YT o o/

Well Volume

5/

Screened interval (from GS)

Measured Vaiue: :' Lo O pmhos/cm at 25° C

Dissoived Oxypen

DO Meter Calibrated to: 2.2 " moA|

foot
Waell Gallo ) Dissolved .
Time ‘ v o':me Remoczd ’ pH Temp | Conductivity Redox Oxyg‘;n Visual Description
/546 - - 719 /7( //0ga -0 &Y oS Clece ocloy
s/ (-5 |F° | s 6 |Lefo s | 0% %
)32 | 2 r5 20T | 50 |0 -1 0.5 1"
. e
/355 | 3 /-9 | P09 |19.7 Lico | —1Z o.5
Geochemical Parameters Commoents:
Ferrous lron: ~ ’ 2
/'O mghL % I/(g{//‘,f;] 140"‘" LA,/
Dissolved Oxygen: . 3 . , -
@ moL 5/25/?"& c>-/( W’[ & A v~ / é) s
Nitrate: . /
mot Cs foo (/‘,( / 4 7Y
Sulfate:
mot
PPE Wom: Samplers Signature:
/;7
Disposition ot Purge Water: H
//\\_.———
/ a




BROWN sxnp CALDWELL

WELL ID: pres - 3
Groundwater Sampling Fileld Data Sheet
Project Number: 253 Task Number: 7/ Date: 5 /73/%¢C
Casing Diameter Purge Equipment Equipment Calibration - Time
/. 4.; Vid
2 oorm v

Screened interval (from GS)

o :
Total Depth of Wel from TOC H ¢ 7 = For w zu 0
¢q. 3 / tont
Static Water from TOC Sample Equipment pH 3.50 = g ve at S € ¢
_ Pes /0% 4&' é’fa be
$1.55 tom
Product Level from TOC Conductivity
é Conductance .
foot : Standard: 4, ©C¢  imhosiom at25°C
Length of Watar Column Analytical Equipment (pH, DO, Redox, filtration, etc.)
P - C o
/2.0 tem 5L P o MeasursdValue: /. ©2C  umhosicm at25°C
Well Volume
1: o7 gal DRissoived Oxypen

DO Meter Calibrated 10: - 2 & monL|

feot
Time Well Gallons H Temp | Conductivity Redox Dissolved Visuatl Description
Volume | Removed p Oxygen
1512 - .73 (202 Iy 200 =1z ’e Clovv o _palor
1317 / Z FAL ()95 ) ji150 _ord . 5 ’
/322 Z Z 209 /g 5/ 1220 | _pp 2 o5 ‘r
527 3 Z 709 | j5.4 | 1ezo | _pzp | 25 /1
Geochemical Parameters Comments:
Ferrous lron: 7 7
2 2 G25/5C syl e 3 o EES
Dissolved Oxygen: . .
mgL ey A«z/ s/tce!
Nitrate:
moA.
Sutfate:

mol

PPE Womn: Sampler's Signature:

/7 -
Disposition of Purge Water: - ) Cv é‘\,
7 —
7




BROWN anp CALDWELLV

WELLID: e -¢

Groundwater Sampling Field Data Sheet

Project Number: ZYiz Task Number: Vi Date: £/73/5¢
Casing Diameter Purge Equipment Equipment Calibration - Time

2 /& /r/' . w/"
Total Dapth of Wed from TOC H 78 = }00 a 3cc0
6/ 43 tom
Static Water from TOC Sample Equipment M .90 = Yeo w 5o ¢
. ol 5 osﬁ/& ét—‘/( 24
5347  tom /
Product Levei irom TOC Canductivity
d Conductance
feot : Standard: [ <o Hmhovem a125°C
Length of Water Column Analytical Equipment (pH, DO, Redox, filtration, etc.)
% L
7. 2 5/ foot DL Hew &t/ Measured Vaius: /. a) & pmhos/cm at 25° C
Well Volume
/ L2 7 st Dissoived Oxypen
Screened Interval (from GS) DO Meter Calioratedto: % -Z&  moh
foot
Waell Gallons Dissolved .

Time Volume | Removed pH Temp | Conductivity Redox Oxygen Visual Description
/403 213 9 2 950... S/ 0.2 4’4‘:1/ //} 5)44/'/
1z |/ 1-5 245 (166 | g0, | —11s | 0.5 ¢
M6 | z [ (P46 | 190 | 900, |-121 0. 2 /

. , . e
/"/Z(/ 5 /-3/ 7_/00 /77,0 35(/.1,\ —',//6 oL

Geochemical Parameters Commoents;
Ferrous iron: Y w y
z mor SO LS ey wevst v Z Ay kr
Dissolved Oxygen: . . .
ol  2L3/5C  spppl e - B s roo
4 =
Nitrate: ) . 7
mor loihi  fae! ST 57
Sutfate:
moL|
PPE Wom: Sampler's Signature:
V /7
Disposition of Purge Water: 7-:74&\,




WELLID: . -5

I srowwuocatowerL
(ﬂ Groundwater Sampling Fleld Data Sheet

Project Number-: ZE2Z Task Number: 4 Date: £/23/90
“t Casing Diameter Purge Equipment Equipment Calibration - Time
‘ - J 5% pum
s N : ﬂ /d
: Total Depth of We from TOC ‘ H 95 = Lev w o x
| |
& 24 foot
Static Water fram TQC Sample Equipme2 Sl pH 277 = YDdo o 200 <«
! -/ 15905 4 e LoV
W Product Level from TOC Canductivity
d Conductance
‘ foet ' Standard: /, ©00  pmhos/cm at 25°C
Length of Water Column Analytical Equipment (pH, DO, Redox, filtration, etc.)
7 e
/- /7 o0t 5L Flowcsl Measursd Value: / o0 € imhosicm at25°C
Well Volume
/B Dissatved Oxypen
_ Screened Interval (from GS) DO Meter Calibrated to:  ~ 24,  moh
toot
Well | Galions Dissolved | .
Time Volume | Removed pH Temp | Conductivity Redox Oxygen Visual Description
Jevo | T - 6.7 \zo .o o4/ /5 clea¥
. ) 7
vy |7 Z 12 92 | Lo | 03/ z-¢
v Z . PR y:
g | % 206 gy | P | pre |20 '
7 ’
5L |3 Z 7.1 79/ L0220 | 3y s 0
Geochemical Parameters Comments:
Ferrous Iron: d /5 - P PR )
moi. &S5 S p Mw =5 ({V 454
Dissolved Oxygen: o / - g
5.5  m toifo  tael 53 A/
Nitrate:
moL
Suttate:
molL|
PPE Wom: Sampler's Signature:
Disposition of Purge Water: " / /
' /", .4 {:’/




BROWN axD CALDWELL WELLID: e &

{ “ Groundwater Sampling Field Data Sheet
Project Number: TESZ Task Number: 7/ Date: 2/ /58
m‘ Casing Diameter Purge Equipment Equipment Calibration - Time
o’ 3 7
z 75 /” ‘/l"/
r? Total Depth ot Welt from TOC ' pH & 28 = S at po.e °c
vo /7 fost
Static Water from TOC Sample Equipment pH -y = L oo at Jo.¢ ¢
S ,054/4 barlF Z. 7
ml | 5163 e /
Product Level from TOC Conductivity
d Conductance
foot ' Standard: /S oes umhoa/cm at 25° C
“ Length of Water Column Analytical Equipment (pH, DO, Redox, filtration, etc.)
&% p o 0’
. 5'/ foet #57 Hes dVale: , po& umhos/cm at 25° C
“ Woell Volume
AE7 o Dissalved Qxypen
Screened Interval (from GS) DO Meter Calibrated to: 72 & moAL,
)
Well Gallons . Dissoived .
Time Volume | Removed pH Temp | Conductivity Redox Oxygen Visual Description
s |~ — |77 2o 7 | Pl | oz | /T loaw St
o |/ -5\ | 195 | jew. | 9¢ L5 7
- s Yol 1 a0 5
HiS z / g0 9.5 4. | 27 7 i
7 ; .- P
Ji2e | rr5 299 4./ Lol | 010 /o5 '
Geochemical Parametars Commoents:
Ferrous iron: ,
i 80350  Spmple e - & 575
Dissolved Oxygen: =l - o
5 moL| o /, //,./z / s/ 7, f
Nitrate:
moA.
Suttate:
moL
PPE Wom: Sampler's Signaturs:
//7
Disposition of Purge Water: —_ ,/_,5"7
/ -/7 e




B srowvwwcarpweLL

WELL ID: i 7
M‘ Groundwater Sampling Field Data Sheet
Project Number: 2852 Task Number; /7 Date: 2/73/9¢
Casing Diameter Purge Equipment Equipment Calibration - Time
i - 7
Z / 5 /um / ,
Total Depth of Wel trom TOC ‘ pH .98 = 700 a 300
ml A/ foot _
Static Water trom TOC Sample Equipment M Y6 = Loo w500 b
;:"(/s/p )a/é Aol 7
ml 52.22 foot
| Product Level rom TOC Conductivity
| Q/’ Conductance .
oot ' Standard: /, 000 pmhos/cm at 25° C
ﬂ Length ot Water Column Analytical Equipment (pH, DO, Redox, iltration, etc.)
’ 7
7. V{/ foot 150 Hav @/ Measured Value:  /, 0¢'¢ umhos/cm at 25° C
‘Weil Volume
/53 g Dissalved Qxyoen
Scresned Interval (from GS) DO Meter Calibrated to: .2 & moL|
i B} T
Well | Galions Dissolved | .
m Time Volume | Removed pH Temp | Conductivity Redox Oxvasn Visual Description
jooz | - = Ve \zas | jbr0 | ps7 | )0 plonr
jool |/ /5 ez g6 |20 | 03/ /Y ey
m o | 2 /S N ted |96 | g0 | 9P2 | g v
0l 5 3 s b6 { G 7 F 090 Z /@ /7
} ﬂ 5 /7r 1 O?Z
o
' Geochemical Parameters Comments:
t F : -/ . .
m emous fron S A e Sl .. 7 & yve
Dissolved Oxygen: g -
! m Z Lt fo Sow ! S2.OZ
Nitrate:
moA|
i Suifate:
molL
m PPE Wom: Sampler's Signature:
| Disposition of Purge Water: . Z




BROWN anp CALDWELL

WELL ID: i - 5
Groundwater Sampling Fleld Data Sheet
Project Number: ZE30 Task Number: 4 Date: <774/%¢
Casing Diameter Purge Equipment Equipment Calibration - Time
. s 4 ]
z /l— ~ /” ' ;
Total Dapth of Wek trom TOC oo 78 = oo meo g
GZ-37 tem
Static Water from TOC Sample Equipment y H I =S¢ st o0 C
/25, ;»-;0,4 by G v
S1.92  tom I
Product Level trom TOC Canductivity
¢ Conductance
fest Standard: A enre umhos/cm at 25° C
Length of Water Column Analyticai Equipment (pH, DO, Redox, filtration, etc.)
ML Ao
/095 tem MeasursdValue:  , pogs  umhosiom at25°C
Well Volume
S0 e Dissolved Oxygen
Screened Intarval (from GS) DO Meter Calibrated to: ~ Z.2&7 moL
toot
Well | Gallons l Dissolved | .
Time Volume | Removed pH Temp | Conductivity Redox Oxygen Visual Dascription
o5 | - ~ e iz | #e,. | i35 | 15 lowe
. , ;0
o924 |/ Z $00 | ag 1 24 283 /.- Vi
: ; 5 )
mt | 2 Z e i zse | g |/ /
. 2 v Lo Y,
0913 | 2 622 | yio 5,210 024 i
Geochemical Paramsters Comments:
Fi fron: - - .
ermous ron. ¢/ mol R A Sam & g - E & 3o
Dissolved Oxygen: ; 7
zZ moL fsi by Soe S ST D/
Nitrate:
molL.
Suliate:
mgL
PPE Wom: Sampler's Signature:
e
Disposition of Purge Water: — // L\
/= ’.,// .
7 o




—

BROWN axp CALDWELL
Groundwater Sampling Fleld Data Sheet

WELLID: 4 -

Project Number: 253 Task Number: 7/ Date: __/73/5¢
Casing Diameter Purge Equipment Equipment Calibration - Time
e o .
Z vt 15 ey
Total Depth of Well from TOC ’ H 298§ = 1ov a soo
Lo 7 tem
Static Water from TOC Sample Equipment / H 2 0 =Yoo o Jo.o °C
o D}/ﬂj 4(,& tew 8
S2. 98 tom
Product Levei from TOC Canductivty
d Conductance
foet : Standard: ;o 0 umhos/cm at 25°C
Length of Water Column Analytical Equipment (pH, DO, Redox, filtration, etc.)
5 % - e et/
7~ Z 9 foot {/S z //(W il Measured Vaiue: T ove urmhos/cm at 25°C
Well Volume
-5/ o Dissoived Oxvoen
Screened intervai (from GS) 0O Meter Calibrated to:  ~-< & moa|
iset
Well | Gallons Dissolved | .
D
Time , Volume | Removed pH Temp | Conductivity Redox Oxygen Visual Description
(zoo| - - | 2K |Zs |Lz80 o4y /.o lone e
" /-5 g2 . L. Lo ;
ey | /1 64 | 193 | 350 053 / 7
208 | 2 /-5 6. 80 j9. 2 4330 o249 /- e clearv
/22| 3 /5 6.2 j 92 /346 oYl /. 7"
Geochemical Parameters Comments:
Ferrous Iron: & o S . .
moALl 8/z23/7¢ 541«//{ Arw -7 é /5 2¢
Dissolved Oxygen: s )
/o thihy el 5P Y
Nitrate:
moh
Suttate:
moL|
PPE Wom: Sampler's Signature:
=7,
Disposition of Purge Water: ’f/ ZQ///
J/ "’7‘/ [




BROWN and CALDWELL»

WELL ID:

I (v -/

Groundwater Sampling Fleld Data Sheet

Project Number: ZHz 2

Task Number: Y74

Date: &/23/9¢6

Casing Diameter Purge Equipment
/' g—// o P

Total Depth of Wel from TOC

Equipment Calibration - Time

pH L,’,}ﬁ’ = Jeo at $o.¢/ °C

E

63 6O tom
Static Water from TOC Sample Equiptn?\ , M 2 gy = FY a 3o g
. ,j¢5/p;¢: O om0V
S% v 2 foot
Product Level from TOC Canductivity
Conductance

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

Standard: 4 oS umhos/cm at 25°C

A /4
/0. {7 ot %z Ale 24 Measured Value: g o000 umhos/cm at 25° C
Well Volume
YA gat Dissolved Oxyoan
Screened Interval (from GS) DO Meter Calibrated 10: _i—‘_zi__m_m._
toot
Tme | Wel | Gallons | | o Conductivity| Redox | Dissoived Visual Descript
me 1 Volume | Removed P emp ty x Oxygen ption
Py e - b8\ 202 141850 | 43 0.5 clav Sl
257 | 1 | 2 682 205 | Sjute |25 | 05 i
3¢/ | 2 Z 6?7 | 58 |58 |—1o | 0% "
7"
/300 3 y o L.59 /715" S 500 | -/to 2.5

Geochemical Parameters

Comments:
Fermous Iron: . - ;
Dissolved Oxygen: . / , - 7
74 motL lte Ho /ﬂw / 53 e /

Nitrate:
moA

Sultate:
moi

PPE Worn: Sampler's Signature:
-

//
Disposttion of Purge Water: P g /é-‘




Il BROWN ax0 CALDWELL

WELLID: .-~
' “ Groundwater Sampling Fleld Data Sheet

Project Number: FE32 Task Number: %/ Date: £/73/7¢
Casing Oiameter Purge Equipment Equipment Calibration - Time
! / 5", v 2
Z , Vaard .,
| Total Depth of Well from TOC ' H (.70 = A wspo
ST 74 tom y
Static Water from TOC Sampie Equipment pH . = SO0 2t Zp.2 °C
j 5/5/.:50/4 /s P4
i 5597 tom
I Product Lavel from TOC Canductivty
Conductance
¢ toot : Standard: “ P umhos/cm at 25° C
m Length of Water Column Analytical Equipment (pH, DO, Redox, fittration, etc.)
6.z7 fomt %z HFlosad’ MessuredValue: _/ pir/ _ umhowom a1 2s*C
ml Well Volume
/CE o Dissotved Qxyvpen
Cecd
Screened Interval (from GS) 0O Meter Gatiorated to:  ~- 2% moL
I o
Waell Gallons Dissolved .
Time Volume | Removed pH Temp | Conductivity Redox Oxygen Visual Description
B
. ‘ o — ¢ 8 WA (4 c
1 /z3 - 20.L | /¢ 680 o3 /- pleav
h .
235 |/ /645 | 19 lmivo | o4 | /@ y
jar | 21 )5 w2 i e e | ot | A
Geochemical Parameters Comments:
Fi iron: 4 ’ ;
erTous iron p/ ot Pt ﬂ/,7 67 2. 5'5;4 /
Dissolved Oxygen: ;. ; ‘o
S 4 moL Sz /5C Sempl  pmés -/ éj /5SS
Nitrate: g , .
Sutfate:
mo/L|
PPE Wom: Samplers Signature:
Disposition of Purge Waler: y
7=
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APPENDIX B

LABORATORY ANALYTICAL REPORTS GROUNDWATER SAMPLES

WABJSERV\2832\008R.DOC

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




B C Analytical

HSNCREDECUERNRRENERINER AR AT R AR ®E OO S 9 aa ® 2 @ & @4 &a B @ a [ ] a a ]

801 Western Avenue
Glendale. CA 91201
81812475737

Fax: 818/2.47-9797

September 11, 1996

Brown and Caldwell Consultants
1415 Louisiana , Suite 2500
Houston, Tx 77002

Attn: Myna Dehnert

Dear Ms. Dehnert,

Enclosed is the analytical report for chemical testing for samples taken on
08/23/96. It includes the following:

1) Analytical Report of results.

2) QC summary including LCS/LCSD, MS/MSD, duplicate samples, method
blanks, and surrogates.

3) Cross reference sheet containing analyte, date analyzed, method, and batch
number.

4) Case narrative explaining QC deficiencies and/or problems
encountered in testing.

If you have any questions, please do not hesitate to call.

Very truly yours,
ﬂ"w*f«: T

Brian Moore
Project Manager




B C Andlytical
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801 Western Averue
Glendale, CA 91201
B18/1247-5737

Fax: 818/217-9797

Case Narrative

All quality objectives were met including holding times, LCS/LCSD, MS/MSD,
Duplicate samples, and Method Blanks as applicable except:

Semivolatile organics method 8270 batche 96192:

Acenaphthalene and Pyrene MS/MSD recovery greater than upper control limit.
This MS/MSD was probably spiked twice.

No analytical difficulties were encountered with any project samples except:

Samples G96-08-546-4,6 surrogate Nitrobenzene-d5 method 8270 recovery
less than lower control limit.




B C Analytical

ANALYTICAL REPORT

SEGEHENUEBNANEIENENANRAEN RN DB RO K ESHE AN B @ 3 8 8 800 a [ | ] [ ]

801 Western Avenue
Clendale, CA 91201
818/1247-5737

Fax: 818/247-9797

Ms. Myna Dehnert

Brown and Caldwell Consultants
1415 Louisiana, Suite 2500
Houston, TX 77002

REPORT OF ANALYTICAL RESULTS

LOG NO: G96-08-546
Received: 24 AUG G606
Mailed: ggp

|2 ook

Project: 2832.11

Page 1

DATE SAMPLED

LOG NO SAMPLE DESCRIPTION, AQUEQUS SAMPLES
08-546-1 MW~ 1
08-546-2 MW-101
08-546-3 MW-3
08-546-4 MW-4
08-546-5 MW-5
PARAMETER 08-546-1
Chloride (300.0), mg/L 130
Nitrate (300.0), mg/L 9.0
Sulfate (300.0), mg/L 140
Alkalinity (310.1)
Carbonate Alk (as CaC03), mg/L <10
Bicarbonate Alk (as CaC03), mg/L 310
Hydroxide Alk (as CaC03), mg/L <10

Total Alkalinity (as CaC03), mg/L 310

Arsenic (7060), mg/L 0.0078
Barium (6010), mg/L 0.064
Cadmium (6010), mg/L <0.01

Calcium (6010), mg/L 120

Chromium (6010), mg/L <0.01
Lead (7421), mg/L <0.002
Magnesium (6010), mg/L 31
Mercury (7470), mg/L <0.0002
Potassium (6010), mg/L 2.4
Selenium (7740), mg/L <0.004
Silver (6010), mg/L <0.01

Sodium (6010), mg/L 100
Digestion (3005), Date 08/28/96
Furnace Digestion (3020), 08/28/96

390
0.0044
0.089
<0.01
190
<0.01
<0.002
44
<0.0002
2.6
<0,004
<0.01

83
08/28/96
08/28/96

23 AUG 96

23 AUG 96

23 AUG 96

23 AUG 96

23 AUG 96

08-546-3 08-546-4 (08-546-5
140 100 99

7.6 11 12

150 140 140

<10 <10 <10

310 210 270

<10 <10 <10

310 210 270
0.0066 0.0059 0.0067
0.24 0.069 0.038
<0.01 <0.01 <0.01
130 89 110
<0.01 <0.01 <0.01
<(0.002 <0.002 <0.002
32 21 18
<0.0002 <0.0002 <0.0002
3.0 2.2 3.1
<0.004 <0.004 <0.004
<0.01 <0.01 <0.01
110 88 120
08/28/96 08/28/96 08/28/96
08/28/96 08/28/96  08/28/96
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801 Western Avenue
Clendale, (A 91201
818121475737 LOG NO: G96-08-546
Fax: 818/217-9797
Received: 24 AUG 96

Ms. Myna Dehnert

Brown and Caldwell Consultants
1415 Louisiana, Suite 2500
Houston, TX 77002

Project: 2832.11

ﬁ

REPORT OF ANALYTICAL RESULTS Page 2

ml LOG NO SAMPLE DESCRIPTION, AQUEOUS SAMPLES DATE SAMPLED

08-546-1 MW-1 23 AUG 96

“ 08-546-2 MW-101 23 AUG 96

08-546-3 MW-3 23 AUG 96

08-546-4 MW-4 23 AUG 96

ﬂl 08-546-5 MW-5 23 AUG 96

_ PARAMETER 08-546-1 08-546-2 08-546-3  08-546-4  08-546-5
Polynuclear Aromatics (8270)

Date Analyzed 09/10/96 09/05/96 09/10/96 09/10/96  09/05/96

Date Extracted 08/28/96 08/28/96 08/28/96 08/28/96 08/28/96

wl Dilution Factor, Times 2 1 2 5 1

& Acenaphthene, ug/L <10 <5 <10 <30 <5

, " Acenaphthylene, ug/L <10 <5 <10 <30 <5

ﬂ ' Anthracene, ug/L <10 <5 <10 <30 <5

Benzo(a)anthracene, ug/L <10 <5 <10 <30 <5

- Benzo(a)pyrene, ug/L <10 <5 <10 <30 <5

" Benzo(b)fluoranthene, ug/L <10 <5 <10 <30 <5

i@ Benzo(g,h,i)perylene, ug/L <10 <5 <10 <30 <5

. Benzo(k)fluoranthene, ug/L <10 <5 <10 <30 <5

© Chrysene, ug/L <10 <5 <10 <30 <5

WI L Dibenzo(a,h)anthracene, ug/L <10 <5 <10 <30 <5

i Fluoranthene, ug/L <10 <5 <10 <30 <5

" . Fluorene, ug/L <10 <5 <10 <30 <5

ﬂl .. Indeno(1,2,3-c,d)pyrene, ug/L <10 <5 <10 <30 <5

" Naphthalene, ug/L 230 84 110 440 <5

Phenanthrene, ug/L <10 <5 <10 <30 <5

ﬁ' Pyrene, ug/L <10 <5 <10 <30 <5

Surrogates **
2-Fluorobiphenyl Reported, ug/L 39.7 30.9 32.0 33.4 31.3
“ 2-Fluorobiphenyl Theo., ug/L 50.0 50.0 50.0 50.0 50.0
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m' LOG NO SAMPLE DESCRIPTION, AQUEOUS SAMPLES DATE SAMPLED

08-546-1 MW-1 23 AUG 96

ml 08-546-2 MW-101 23 AUG 96

08-546-3 MW-3 23 AUG 96

08-546-4 MW-4 23 AUG 96

@I 08-546-5  MW-5 23 AUG 96

PARAMETER 08-546-1 08-546-2 08-546-3  08-546-4  08-546-5

ﬂ' Nitrobenzene-d5 Reported, ug/L 47.9 38.4 38.6 1.15 31.1

Nitrobenzene-d5 Theoretical, ug/L 50.0 50.0 50.0 50.0 50.0

Terpheny1-d14 Reported, ug/L 55.2 49.3 47.1 37.8 48.2

ﬂl Terphenyl-di4 Theoretical, ug/L 50.0 50.0 50.0 50.0 50.0
BTEX (8020)/GRO (8015M)

Date Analyzed 08/26/96 08/26/96 08/27/96 08/26/96  08/26/96

ﬁl Dilution Factor, Times 10 1 10 5 1

Benzene, ug/L 1800 76 330 110 <0.3

Toluene, ug/L 3300 14 2200 1400 <0.3

II Ethylbenzene, ug/L 570 4.8 590 430 <0.3

Total Xylene Isomers, ug/L 2100 250 1500 1800 <0.6

Carbon Range, . C6-C12 C6-C12 C6-C12 C6-C12 C6-C12

P TPH (Gasoline Range), ug/L 17000 4400 12000 9800 <100

Surrogates **
' a,a,a-Trifluorotoluene Rep., ug/L 461 52.0 448 225 44 .7
a,a,a-Trifluorotoluene Th., ug/L 500 50.0 500 250 50.0
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Ms. Myna Dehnert
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1415 Louisiana, Suite 2500
Houston, TX 77002

REPORT OF ANALYTICAL RESULTS

L0G NO: G96-08-546
Received: 24 AUG 96

Project: 2832.11

Page 4

LOG NO SAMPLE DESCRIPTION, AQUEQUS SAMPLES DATE SAMPLED
08-546-6 MW-6 23 AUG 96
08-546-7 MW -7 23 AUG 96
08-546-8 MW-8 23 AUG 96
08-546-9 MW-9 23 AUG 96
08-546-10 MW-10 23 AUG 96
PARAMETER 08-546-6  08-546-7 08-546-8 08-546-9 08-546-10
Chloride (300.0), mg/L 210 250 360 140 2000
Nitrate (300.0), mg/L <0.5 10 8.6 22 <5
Sulfate (300.0), mg/L 85 180 160 180 120
Alkalinity (310.1)
Carbonate Alk (as CaC03), mg/L <10 <10 <10 <10 <10
Bicarbonate Alk (as CaC03), mg/L 120 400 280 410 520
Hydroxide Alk (as CaC03), mg/L <10 <10 <10 <10 <10
Total Alkalinity (as CaC03), mg/L 120 400 280 410 520
Arsenic (7060), mg/L 0.018 0.0036 0.0033 0.0047 0.028
Barium (6010), mg/L 0.29 0.061 0.066 0.082 0.26
Cadmium (6010), mg/L <0.01 <0.01 <0.01 <0.01 <0.01
Calcium (6010), mg/L 62 270 230 180 390
Chromium (6010), mg/L 0.049 <0.01 <0.01 <0.01 <0.01
Lead (7421), mg/L <(0.002 <0.002 <(0.002 <0.002 <(0.002
Magnesium (6010), mg/L 28 40 48 42 84
Mercury (7470), mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Potassium (6010), mg/L 2.4 3.7 3.9 2.4 41
Selenium (7740), mg/L <0.004 <0.004 <0.004 <0.004 <0.004
Silver (6010), mg/L <0.01 <0.01 <0.01 <0.01 <0.01
Sodium (6010), mg/L 120 96 100 81 960
Digestion (3005), Date 08/28/96 08/28/96 (08/28/96 08/28/96 08/28/96

Furnace Digestion (3020), Date 08/28/96 08/28/96 08/28/96 08/28/96  08/28/96
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818/1217-5737 LOG NO: G96-08-546
Fax: 818/247-9797
Received: 24 AUG 96
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1415 Louisiana, Suite 2500
Houston, TX 77002

Project: 2832.11

REPORT OF ANALYTICAL RESULTS Page 5
) LOG NO SAMPLE DESCRIPTION, AQUEQUS SAMPLES DATE SAMPLED
M 08-546-6  MW-6 23 AUG 96
08-546-7 MW-7 23 AUG 96
08-546-8 MW-8 23 AUG 96
i 08-546-9 MW-9 23 AUG 96
08-546-10 MW-10 23 AUG 96
. PARAMETER 08-546-6  08-546-7  08-546-8 08-546-9 08-546-10
m Polynuclear Aromatics (8270)
Date Analyzed 09/10/96 09/05/96  09/05/96 09/05/96  09/05/96
ml Date Extracted 08/28/96 08/28/96 08/28/96 08/28/96 08/28/96
Dilution Factor, Times 5 1 1 1 1
Acenaphthene, ug/L <30 <5 <5 <5 <5
Acenaphthylene, ug/L <30 <5 <5 <5 <5
ﬂ Anthracene, ug/L <30 <5 <b <5 <5
Benzo(a)anthracene, ug/L <30 <5 <5 <5 <5
) Benzo(a)pyrene, ug/L <30 <5 <5 <5 <5
Benzo(b)fluoranthene, ug/L <30 <5 <5 <5 <5
» Benzo(g,h,i)perylene, ug/L <30 <5 <5 <5 <5
Benzo(k)fluoranthene, ug/L <30 <h <5 <5 <5
Chrysene, ug/L <30 <5 <5 <h <5
W' Dibenzo(a,h)anthracene, ug/L <30 <5 <5 <5 <5
Fluoranthene, ug/L <30 <5 <5 <5 <5
Fluorene, ug/L <30 <5 <h <b <5
ﬂ Indeno(1,2,3-c,d)pyrene, ug/L <30 <5 <5 <5 <5
Naphthalene, ug/L <30 <5 <5 82 76
_ Phenanthrene, ug/L <30 <5 <5 <5 <5
Pyrene, ug/L <30 <h <5 <5 <5
l Surrogates **
2-Fluorobiphenyl Reported, ug/L 23.6 29.4 29.5 33.9 27.9
2-Fluorobiphenyl Theo., ug/L 50.0 50.0 50.0 50.0 50.0
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LOG NO SAMPLE DESCRIPTION, AQUEQUS SAMPLES

LOG NO: G96-08-546

Received: 24 AUG 96

Project: 2832.11

Page 6
DATE SAMPLED

23 AUG 96
23 AUG 96
23 AUG 96
23 AUG 96
23 AUG 96

PARAMETER 08-546-6  08-546-7  08-546-8
Nitrobenzene-d5 Reported, ug/L 2.30 32.4 32.4
Nitrobenzene-d5 Theoretical, ug/L 50.0 50.0 50.0
Terpheny1-d14 Reported, ug/L 35.7 52.3 54.6
Terphenyi-d14 Theoretical, ug/L 50.0 50.0 50.0

BTEX (8020)/GRO (8015M)

Date Analyzed 08/26/96  08/26/96  08/26/96
Dilution Factor, Times 1 1 1
Benzene, ug/L 31 <0.3 <0.3
Toluene, ug/L 28 <0.3 <0.3
Ethylbenzene, ug/L 9.4 <0.3 <0.3
Total Xylene Isomers, ug/L 7.9 <0.6 <0.6
Carbon Range, . €6-C12 C6-C12 C6-C12
TPH (Gasoline Range), ug/L 460 <100 <100
Surrogates **

a,a,a-Trifluorotoluene Rep., ug/L 59.1 45.1 45.5

a,a,a-Trifluorotoluene Th., ug/L  50.0 50.0 50.0

40.0 36.3
50.0 50.0
62.2 51.0
50.0 50.0
08/26/96  08/26/96
1 1

82 290

13 3.4

5.5 6.4
270 13
C6-C12 C6-C12
3900 1400
52.0 45.2
50.0 50.0

o o v = v e e ey Gm Em o e A mm me T =R e em e m e e SR e S e M m em o MR ME e e e M e G En Ee e e e e MR RN N e e e R e e e e e e e e e




B C Analytical

“[ GeusSEEsEsMNAsEUEIEsGEENGEOEE B A8 €9 O @ @ B & 3 O & " 8 s o= o= o ow

801 Western Avenue
Glendale. CA 91201
z 8181247-5737 LOG NO: G96-08-546
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LOG NO SAMPLE DESCRIPTION, AQUEQUS SAMPLES DATE SAMPLED
08-546-11 MW-11 23 AUG 96
PARAMETER 08-546-11
ml Chloride (300.0), mg/L 2900
Nitrate (300.0), mg/L 11
A Sulfate (300.0), mg/L 130
Alkalinity (310.1)
: Carbonate Alk (as CaC03), mg/L <10
Bicarbonate Atk (as CaC03), mg/L 430
ml Hydroxide Alk (as CaC03), mg/L <10
Total Alkalinity (as CaC03), mg/L 430
Arsenic (7060), mg/L 0.011
Barium (6010), mg/L 0.20
ﬂl Cadmium (6010), mg/L <0.01
Calcium (6010), mg/L 440
‘ Chromium (6010), mg/L <0.01
Lead (7421), mg/L <0.002
& Magnesium (6010), mg/L 120
Mercury (7470), mg/L <0.0002
’; Potassium (6010), mg/L 53
Selenium (7740), mg/L <0.004
Silver (6010), mg/L <0.01
Sodium (6010), mg/L 2600
ﬂl Digestion (3005), Date 08/28/96
Furnace Digestion (3020), Date 08/28/96
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i
LOG NO SAMPLE DESCRIPTION, AQUEQUS SAMPLES DATE SAMPLED
mm 08-546-11 MW-11 23 AUG 96
PARAMETER 08-546-11
wl Polynuclear Aromatics (8270)
Date Analyzed 09/10/96
m Date Extracted 08/30/96
Dilution Factor, Times 1
A Acenaphthene, ug/L <5
Acenaphthylene, ug/L <5
Anthracene, ug/L <5
ml Benzo(a)anthracene, ug/L <5
Benzo(a)pyrene, ug/L <5
Benzo(b) fluoranthene, ug/L <5
ﬂl Benzo(g,h,i)perylene, ug/L <5
Benzo (k) fluoranthene, ug/L <5
Chrysene, ug/L <5
ml Dibenzo(a,h)anthracene, ug/L <5
Fluoranthene, ug/L <5
Fluorene, ug/L <5
Indeno(1,2,3-c,d)pyrene, ug/L <b
ﬂl Naphthalene, ug/L <5
Phenanthrene, ug/L <5
- Pyrene, ug/L <5
Surrogates **
2-Fluorobiphenyl Reported, ug/L 44.9

2-Fluorobiphenyl Theo., ug/L 5

Nitrobenzene-d5 Reported, ug/L 4

Nitrobenzene-d5 Theoretical, ug/L gO-O
5

Terphenyl-d14 Reported, ug/L
Terphenyl-d14 Theoretical, ug/L
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LOG NO SAMPLE DESCRIPTION, AQUEOUS SAMPLES DATE SAMPLED

_ B =
[e>]
il
(&1
£
(@)}
i
j—a
—
=
T
—
—
™~
(8%
=
[y
[ep]
O
(@)]

PARAMETER 08-546-11
BTEX (8020)/GRO (8015M)
Date Analyzed 08/26/96
) Dilution Factor, Times 1 |
Benzene, ug/L 100 |
~ Toluene, ug/L 1.2
Ethylbenzene, ug/L <0.3
Total Xylene Isomers, ug/L 4.7
Carbon Range, . C6-C12
TPH (Gasoline Range), ug/L 260
Surrogates **
a,a,a-Trifluorotoluene Rep., ug/L 44 .9
a,a,a-Trifluorotoluene Th., ug/L 50.0
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LOG NO SAMPLE DESCRIPTION, AQUEOUS SAMPLES DATE SAMPLED
mm 08-546-12  EB-1 23 AUG 96

08-546-13  Trip Blank 23 AUG 96
MI PARAMETER 08-546-12 08-546-13
BTEX (8020)/GR0O (8015M)
Date Analyzed 08/26/96  08/27/96
ml Dilution Factor, Times 1 1
Benzene, ug/L <0.3 <0.3
Toluene, ug/L <0.3 <0.3
Ethylibenzene, ug/L <0.3 <0.3
NI Total Xylene Isomers, ug/L <0.6 <0.6
Carbon Range, . C6-C12 C6-C12
TPH (Gasoline Range), ug/L <100 <100
ml Surrogates **
a,a,a-Trifluorotoluene Rep., ug/L 44.5 45.5
“ a,a,a-Trifluorotoluene Th., ug/L 50.0 50.0
;/ — ,/. /
“ &‘sffﬁtffézzz/fg¢«& /i~
Greta Galoustian, Laboratory Director
W The analytical results within this report relate only to the specific

compounds and samples investigated and may not necessarily reflect
other apparently similar material from the same or a similar location.

This report shall not be reproduced, except in full, without the
written approval of BCA. No use of this report for promotional or
advertising purposes is permitted without prior written BCA approval.




m ORDER PLACED FOR CLIENT: Brown and Caldwell Consultants 9608546 :
ﬁ m BC ANALYTICAL : GLEN LAB : 14:40:34 12 SEP 1996 - P. 1

analyst.

I

WFMPLES... SAMPLE DESCRIPTION.. DETERM......... DATE...... METHOD..... EQUIP. BATCH.. ID.NO
ANALYZED

mr08546*1 MiW-1 ANIONS, CL 08.25.96 300.0 533-23 960825 8488

ANIONS, NO3 08.25.96 300.0 533-23 960825 8488

ANIONS, S04 08.25.96 300.0 533-23 960825 8488

i ALK 08.27.96 310.1 533-29 9656 8804

AS,GFA 08.28.96 7060 534-07 961963 7396

BA 08.28.96 6010 535-03 961965 7396

i CD 08.28.96 6010 535-03 961965 7396

CA 08.29.96 6010 535-02 961965 7396

[ CR 08.28.96 6010 535-03 961965 7396

PB,GFA 08.29.96 7421 534-07 961963 7396

j MG 08.28.96 6010 535-03 961965 7396

HG 08.30.96 7470 534-06 961974 8488

K 08.28.96 6010 535-03 961965 7396

; SE,GFA 08.28.96 7740 534-07 961963 7396

AG 08.28.96 6010 535-03 961965 7396

' NA 08.29.96 6010 535-02 961965 7396

_ DIG,AQ.HCL 08.28.96 3005 961965 7620

DIG,AQ,GFA 08.28.96 3020 961963 7620

. BNA.8270. PNA 09.10.96 8270 537-14 96190 7616

GAS.TPH.BTEX 08.26.96 8015M 536-23 965111 6843

608546*2 MW-101 ANIONS, CL 08.25.96 300.0 533-23 960825 8488

mi ANIONS,NO3 08.25.96 300.0 533-23 960825 8488

ANIONS, S04 08.25.96 300.0 533-23 960825 8488

i ALK 08.27.96 310.1 533-29 9656 8804

lw AS,GFA 08.28.96 7060 534-07 961963 7396

‘ BA 08.28.96 6010 535-03 961965 7396

CD 08.28.96 6010 535-03 961965 7396

CA 08.29.96 6010 535-02 961965 7396

Ik CR 08.28.96 6010 535-03 961965 7396

PB,GFA 08.29.96 7421 534-07 961963 7396

MG 08.28.96 6010 535-03 961965 7396

nl HG 08.30.96 7470 534-06 961974 8488

K 08.28.96 6010 535-03 961965 7396

SE,GFA 08.28.96 7740 534-07 961963 7396

ﬂl AG 08.28.96 6010 535-03 961965 7396

NA 08.29.96 6010 535-02 961965 7396

DIG,AQ.HCL 08.28.96 3005 961965 7620

DIG,AQ,GFA 08.28.96 3020 961963 7620

| BNA.8270.PNA 09.05.96 8270 537-11 96190 6750

GAS.TPH.BTEX 08.26.96 8015M 536-23 965111 6843

608546*3 MW-3 ANIONS, CL 08.25.96 300.0 533-23 960825 8488

ANIONS, NO3 08.25.96 300.0 533-23 960825 8488

ANIONS, S04 08.25.96 300.0 533-23 960825 8488

“ ALK 08.27.96 310.1 533-29 9656 8804
| j: Notes: Equipment = BC Analytical identification number for a
particular piece of analytical equipment.

ID.NO = BC Analytical employee identification number of




i ORDER PLACED FOR CLIENT: Brown and Caldwell Consuitants 9608546 :
M BC AMALYTICAL : GLEN LAB : 14:40:34 12 SEP 1996 - P. 2 :

mrMPLES... SAMPLE DESCRIPTION.. DETERM......... DATE...... METHOD..... EQUIP. BATCH.. ID.NO
ANALYZED

lﬂ AS,GFA 08.28.96 7060 534-07 961963 7396

BA 08.28.96 6010 535-03 961965 7396

i CD 08.28.96 6010 535-03 961965 7396

| CA 08.29.96 6010 535-02 961965 7396

m CR 08.28.96 6010 535-03 961965 7396

PB,GFA 08.29.96 7421 534-07 961963 7396

MG 08.28.96 6010 535-03 961965 7396

MI HG 08.30.96 7470 534-06 961974 8488

K 08.28.96 6010 535-03 961965 7396

SE,GFA 08.28.96 7740 534-07 961963 7396

M AG 08.28.96 6010 535-03 961965 7396

NA 08.29.96 6010 535-02 961965 7396

DIG,AQ.HCL 08.28.96 3005 961965 7620

DIG,AQ,GFA 08.28.96 3020 961963 7620

ml BNA.8270.PNA 09.10.96 8270 537-14 96190 7616

" GAS.TPH.BTEX 08.27.96 8015M 536-23 965112 8171

9608546*4  MW-4 ANIONS, CL 08.25.96 300.0 533-23 960825 8488

ANIONS, NO3 08.25.96 300.0 533-23 960825 8488

. ANIONS, S04 08.25.96 300.0 533-23 960825 8488

ALK 08.27.96 310.1 533-29 9656 8804

I AS,GFA 08.28.96 7060 534-07 961963 7396

J” BA 08.28.96 6010 535-03 961965 7396

cD 08.28.96 6010 535-03 961965 7396

CA 08.28.96 6010 535-03 961965 7396

CR 08.28.96 6010 535-03 961965 7396

PB,GFA 08.29.96 7421 534-07 961963 7396

MG 08.28.96 6010 535-03 961965 7396

HG 08.30.96 7470 534-06 961974 8488

K 08.28.96 6010 535-03 961965 7396

SE,GFA 08.28.96 7740 534-07 961963 7396

, AG 08.28.96 6010 535-03 961965 7396

NA 08.28.96 6010 535-03 961965 7396

DIG,AQ.HCL 08.28.96 3005 961965 7620

DIG,AQ,GFA 08.28.96 3020 961963 7620

ﬂ BNA.8270.PNA 09.10.96 8270 537-14 96190 7616

GAS.TPH.BTEX 08.26.96 8015M 536-23 965111 6843

9608546*5 MW-5 ANIONS, CL 08.25.96 300.0 533-23 960825 8488

ﬂl ANIONS, NO3 08.25.96 300.0 533-23 960825 8488

ANIONS, S04 08.25.96 300.0 533-23 960825 8488

ALK 08.27.96 310.1 533-29 9656 8804

AS,GFA 08.28.96 7060 534-07 961963 7396

El BA 08.28.96 6010 535-03 961965 7396

cD 08.28.96 6010 535-03 961965 7396

CA 08.29.96 6010 535-02 961965 7396

|

i

BC Analytical identification number for a
particular piece of analytical equipment.

Notes: Equipment

ID.NO

BC Analytical employee identification number of
analyst.




,“ ORDER PLACED FOR CLIENT: Brown and Caldwell Consultants 9608546 :
BC ANALYTICAL : GLEN LAB : 14:40:34 12 SEP 1996 - P. 3

IﬂAMpLES... SAMPLE DESCRIPTION.. DETERM......... DATE...... METHOD. .. .. EQUIP. BATCH.. ID.NO
ANALYZED

CR 08.28.96 6010 535-03 961965 7396

a PB,GFA 08.29.96 7421 534-07 961963 7396

MG 08.28.96 6010 535-03 961965 7396

- HG 08.30.96 7470 534-06 961974 8488

w K 08.28.96 6010 535-03 961965 7396

SE,GFA 08.28.96 7740 534-07 961963 7396

AG 08.28.96 6010 535-03 961965 7396

m] NA 08.29.96 6010 535-02 961965 7396

DIG,AQ. HCL 08.28.96 3005 961965 7620

DIG,AQ, GFA 08.28.96 3020 961963 7620

ﬂﬂ BNA.8270 . PNA 09.05.96 8270 537-11 96190 6750

GAS.TPH.BTEX 08.26.96 8015M 536-23 965111 6843

9608546%6  MH-6 ANTONS , CL 08.25.96 300.0 533-23 960825 8488

ANIONS , NO3 08.25.96 300.0 533-23 960825 8488

ﬂﬂ ANIONS , 504 08.25.96 300.0 533-23 960825 B488

ALK 08.27.96 310.1 533-29 9656 8804

AS,GFA 08.28.96 7060 534-07 961963 7396

“ﬂ BA 08.28.96 6010 535-03 961965 7396

) 08.28.96 6010 535-03 961965 7396

CA 08.29.96 6010 535-02 961965 7396

CR 08.28.96 6010 535-03 961965 7396

mm PB,GFA 08.29.96 7421 534-07 961963 7396

MG 08.28.96 6010 535-03 961965 7396

HG 08.30.96 7470 534-06 961974 8488

ml K 08.28.96 6010 535-03 961965 7396

SE, GFA 08.28.96 7740 534-07 961963 7396

AG 08.28.96 6010 535-03 961965 7396

NI NA 08.29.96 6010 535-02 961965 7396

DIG,AQ. HCL 08.28.96 3005 961965 7620

DIG,AQ, GFA 08.28.96 3020 961963 7620

BNA.8270. PNA 09.10.96 8270 537-14 96190 7616

ﬁ! GAS.TPH.BTEX 08.26.96 8015M 536-23 965111 6843

608546*7 Mi-7 ANIONS, CL 08.25.96 300.0 533-23 960825 8488

ANIONS, NO3 08.25.96 300.0 533-23 960825 8488

ﬂl ANIONS, S04 08.25.96 300.0 533-23 960825 8488

ALK 08.27.96 310.1 533-29 9656 8804

AS,GFA 08.28.96 7060 534-07 961963 7396

ml BA 08.28.96 6010 535-03 961965 7396

CD 08.28.96 6010 535-03 961965 7396

CA 08.29.96 6010 535-02 961965 7396

CR 08.28.96 6010 535-03 961965 7396

PB, GFA 08.29.96 7421 534-07 961963 7396

MG 08.28.96 6010 535-03 961965 7396

HG 08.30.96 7470 534-06 961974 8488

H

BC Analytical identification number for a
particular piece of analytical equipment.

Notes: Equipment

ID.NO

W

BC Analytical employee identification number of
analyst.

g—--==




ORDER PLACED FOR CLIENT: Brown and Caldwell Consultants 9608546 :
; BC ANALYTICAL : GLEN LAB : 14:40:34 12 SEP 1996 - P. 4

IﬂAMPLES... SAMPLE DESCRIPTION.. DETERM......... DATE...... METHOD..... EQUIP. BATCH.. ID.NO
ANALYZED
K 08.28.96 6010 535-03 961965 7396
Iﬂ SE,GFA 08.28.96 7740 534-07 961963 7396
AG 08.28.96 6010 535-03 961965 7396
. NA 08.29.96 6010 535-02 961965 7396
“[ DIG,AQ.HCL 08.28.96 3005 961965 7620
DIG,AQ,GFA 08.28.96 3020 961963 7620
BNA.8270.PNA 09.05.96 8270 537-11 96190 6750
M GAS.TPH.BTEX 08.26.96 8015M 536-23 965111 6843
608546*8 MW-8 ANIONS, CL 08.25.96 300.0 533-23 960825 8488
ANIONS,NO3 08.25.96 300.0 533-23 960825 8488
i ANIONS, S04 08.25.96 300.0 533-23 960825 8488
I ALK 08.27.96 310.1 533-20 9656 8804
' AS,GFA 08.28.96 7060 534-07 961963 7396
BA 08.28.96 6010 535-03 961965 7396
ml cD 08.28.96 6010 535-03 961965 7396 ‘
CA 08.29.96 6010 535-02 961965 7396
CR 08.28.96 6010 535-03 961965 7396
m' PB,GFA 08.29.96 7421 534-07 961963 7396
MG 08.28.96 6010 535-03 961965 7396
HG 08.30.96 7470 534-06 961974 8488
B K 08.28.96 6010 535-03 961965 7396
SE,GFA 08.28.96 7740 534-07 961963 7396
' AG 08.28.96 6010 535-03 961965 7396
_ NA 08.29.96 6010 535-02 961965 7396
" DIG,AQ.HCL 08.28.96 3005 961965 7620
» DIG,AQ,GFA 08.28.96 3020 961963 7620
BNA.8270.PNA 09.05.96 8270 537-11 96190 6750
GAS.TPH.BTEX 08.26.96 8015M 536-23 965111 6843
”1608546*9 MW-9 ANIONS, CL 08.25.96 300.0 533-23 960825 8488
ANIONS,NO3 08.25.96 300.0 533-23 960825 8488
ANIONS, S04 08.25.96 300.0 533-23 960825 8488
ﬂ ALK 08.27.96 310.1 533-29 9656 8804
AS,GFA 08.28.96 7060 534-07 961963 7396
BA 08.28.96 6010 535-03 961965 7396
ﬁ' CD 08.28.96 6010 535-03 961965 7396
CA 08.29.96 6010 535-02 961965 7396
CR 08.28.96 6010 535-03 961965 7396
PB,GFA 08.29.96 7421 534-07 961963 7396
ﬁl MG 08.28.96 6010 535-03 961965 7396
HG 08.30.96 7470 534-06 961974 8488
K 08.28.96 6010 535-03 961965 7396
nl SE,GFA 08.28.96 7740 534-07 961963 7396
AG 08.28.96 6010 535-03 961965 7396
NA 08.29.96 6010 535-02 961965 7396
1
Notes: Equipment = BC Analytical identification number for a
W particular piece of analytical equipment.
_ ID.NO = BC Analytical employee identification number of
analyst.
SR TR




ORDER PLACED FOR CLIENT: Brown and Caldwell Consultants 9608546 :
h‘BC AMALYTICAL : GLEN LAB : 14:40:34 12 SEP 1996 - P. 5

M\MPLES... SAMPLE DESCRIPTION.. DETERM......... DATE...... METHOD. . . .. EQUIP. BATCH.. ID.NO
. ANALYZED

; DIG, AQ. HCL 08.28.96 3005 961965 7620
N DIG,AQ,GFA 08.28.96 3020 961963 7620
| BNA.8270. PNA 09.05.96 8270 537-11 96190 6750
GAS.TPH.BTEX 08.26.96 8015M 536-23 965111 6843
WFO8546*10 Mi-10 ANIONS, CL 08.25.96 300.0 533-23 960825 8488
ANTONS  NO3 08.25.96 300.0 533-23 960825 8488
ANTONS | 502 08.25.96 300.0 533-23 960825 8488
’ﬂ ALK 08.27.96 310.1 533-20 9656 8804
| AS GFA 08.28.96 7060 531-07 961963 7396
BA 08.28.96 6010 535-03 961965 7396
n CD 08.28.96 6010 535-03 961965 7396
fﬂ CA 08.29.96 6010 535-02 961965 7396
CR 08.28.96 6010 535-03 961965 7396
PB GFA 08.29.96 7421 534-07 961963 7396

MG 08.28.96 6010 535-03 961965 7396 ‘

’ HG 08.30.96 7470 534-06 961974 8488 ¢
K 08.28.96 6010 535-03 961965 7396
SE GFA 08.28.96 7740 534-07 961963 7396
AG 08.28.96 6010 535-03 961965 7396
NA 08.29.96 6010 535-02 961965 7396
DIG, AQ. HCL 08.28.96 3005 961965 7620
MI DIG AQ. GFA 08.28.96 3020 961963 7620
BNA.8270. PNA 09.05.96 8270 537-11 96190 6750
GAS.TPH.BTEX 08.26.96 BO15M 536-23 965111 6843
MIKB546*11 Mid-11 ANTONS, CL 08.25.96 300.0 533-23 960825 8488
ANIONS - NO3 08.25.96 300.0 533-23 960825 8488
ANIONS ' S04 08.25.96 300.0 533-23 960825 8488
ALK 08.27.96 310.1 533-29 9656 8804
Wl AS GFA 08.28.96 7060 534-07 961963 7396
BA 08.28.96 6010 535-03 961965 7396
cD 08.28.96 6010 535-03 961065 7396
CA 08.29.96 6010 535-02 961965 7396
CR 08.28.96 6010 535-03 961965 7396
PB GFA 08.29.96 7421 533-07 961963 7396
ﬁl MG 08.28.96 6010 535-03 961965 7396
HG 08.30.96 7470 534-06 961974 8488
K 08.28.96 6010 535-03 961965 7396
SE, GFA 08.28.96 7740 534-07 961963 7396
ﬁl AG 08.28.96 6010 535-03 961965 7396
NA 08.29.96 6010 535-02 961965 7396
DIG,AQ. HCL 08.28.96 3005 961965 7620
ﬂl DIG AQ. GFA 08.28.96 3020 961963 7620
BNA.8270 . PNA 09.10.96 8270 537-14 96192 7616
GAS . TPH.BTEX 08.26.96 8015M 536-23 965111 6843

BC Analytical identification number for a

Notes: Equipment
particular piece of analytical equipment.

ID.NO

BC Analytical employee identification number of
analyst.




: BC ANALYTICAL : GLEN LAB : 14:40:34 12 SEP 1996 - P. 6 :

NFMMPLES.. SAMPLE DESCRIPTION.. DETERM......... DATE...... METHOD
ANALYZED

608546*12 EB-1 GAS.TPH.BTEX 08.26.96 8015M

608546*13 Trip Blank GAS.TPH.BTEX 08.27.96 8015M

k k k

i

Notes: Equipment

ID.NO

i

- ORDER PLACED FOR CLIENT: Brown and Caldwell Consultants 9608546 :

EQUIP. BATCH.. ID.NO

536-23 965111 6843
536-23 965112 8171

BC Analytical identification number for a
particular piece -of analytical equipment.

BC Analytical employee identification number of
analyst.
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¢ SURROGATE RECOVERIES :
- BC ANALYTICAL : GLEN LAB : 14:41:12 12 SEP 1996 - P. 1
M AETHOD  ANALYTE BATCH ANALYZED REPORTED TRUE %REC FLAG LCL UCL
mt608546*1
270 Nitrobenzene-d5 96190 09/10/96 47.9 50.0 96 35 114
2-Fluorobiphenyl 96190 09/10/96 39.7 50.0 79 43 116
‘m Terphenyl-d14 96190  09/10/96 55.2  50.0 110 33 141
015M a,a,a-Trifluorotoluene Re965111 08/26/96 461 500 92 85 118
M D608546*2
8270 Nitrobenzene-d5 96190 09/05/96 38.4 50.0 77 35 114
2-Fluorobiphenyl 96190 09/05/96 30.9 50.0 62 43 116
M'd Terphenyi-d14 96190 09/05/96 49.3 50.0 99 33 141
015M  a,a,a-Trifluorotoluene Re965111 08/26/96 52.0 50.0 104 85 118
)608546*3
8270 Nitrobenzene-d5 96190 09/10/96 38.6 50.0 77 35 114
2-Fluorobiphenyl 96190 09/10/96 32.0 50.0 64 43 116
Terphenyl-d14 96190 09/10/96 47.1 50.0 94 33 141
8015M  a,a,a-Trifluorotoluene Re965112 08/27/96 448 500 90 85 118
“)608546*4
8270 Nitrobenzene-d5 96190 09/10/96 1.15 50.0 2 Q 35 114
ﬂ 2-Fluorobipheny] 96190 09/10/96 33.4 50.0 67 43 116
Terphenyli-d14 96190 09/10/96 37.8 50.0 76 33 141
8015M a,a,a-Trifluorotoluene Re965111 08/26/96 225 250 90 85 118
ﬁ'?608546*5
270 Nitrobenzene-dh 96190 09/05/96 31.1 50.0 62 35 114
2-Fluorobipheny]l 96190 09/05/96 31.3 50.0 63 43 116
Terphenyl-d14 96190 09/05/96 48.2 50.0 96 33 141
8015M a,a,a-Trifluorotoluene Re965111 08/26/96 44.7 50.0 89 85 118
ﬂ?608546*6
270 Nitrobenzene-d5 96190 09/10/96 2.30 50.0 5Q 35 114
2-Fluorobiphenyl 96190 09/10/96 23.6 50.0 47 43 116
Terphenyi-d14 96190 09/10/96 35.7 50.0 71 33 141
ﬁOlBM a,a,a-Trifluorotoluene Re965111 08/26/96 59.1 50.0 118 85 118
9608546*7
“3270 Nitrobenzene-d5 96190 09/05/96 32.4 50.0 65 35 114
2-Fluorobiphenyl 96190 09/05/96 29.4 50.0 59 43 116
Terphenyl-d14 96190 09/05/96 52.3 50.0 105 33 141
3015M  a,a,a-Trifluorotoluene Re965111 Q8/26/96 45.1 50.0 90 85 118
m)608546*8
W270 Nitrobenzene-d5 96190 09/05/96 32.4 50.0 65 35 114
2-Fluorobiphenyl 96190 09/05/96 29.5 50.0 59 43 116
Terphenyl-di4 96190 09/05/96 54.6 50.0 109 33 141
WOISM a,a,a-Trifluorotoluene Re965111 08/26/96 45.5 50.0 91 85 118




SURRIGATE RECOVERIES :
© BC ANALYTICAL : GLEN LAB : 14:41:26 12 SEP 1996 - P. 2 :

lWETHOD ANALYTE BATCH ANALYZED REPORTED TRUE %REC FLAG LCL UCL
608546*9
8270 Nitrobenzene-d5 96190 09/05/96 40.0 50.0 80 35 114
2-Fluorobipheny] 96190 09/05/96 33.9 50.0 68 43 116
lﬂ Terphenyl-dl14 96190 09/05/96 62.2 50.0 124 33 141
015M  a,a,a-Trifluorotoluene Re965111 08/26/96 52.0 50.0 104 85 118
“, 608546*10
8270 Nitrobenzene-d5 96190 09/05/96 36.3 50.0 73 35 114
2-Fluorobiphenyl 96190 09/05/96 27.9 50.0 56 43 116
M! Terphenyl-d14 96190 09/05/96 51.0 50.0 102 33 141
015M  a,a,a-Trifluorotoluene Re965111 08/26/96 45.2 50.0 90 85 118
[[ 508546%11
8270 Nitrobenzene-d5 96192 09/10/96 47.0 50.0 94 35 114
’! 2-Fluorobipheny] 96192 09/10/96 44 .9 50.0 90 43 116
Terphenyl-d14 96192 09/10/96 51.8 50.0 104 33 141
8015M  a,a,a-Trifluorotoliuene Re965111 08/26/96 44 .9 50.0 90 85 118
“608546*12
ﬁOlSM a,a,a-Trifluorotoluene Re965111 08/26/96 44 .5 50.0 89 85 118
608546*13
015M a,a,a-Trifluorotoiuene Re965112 08/27/96 45.5 50.0 91 85 118
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AIR SAMPLES
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HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON. TEXAS 77054
PHONE (713) 660-0901

Southern Petroleum Laboratories, Inc.

Certificate of Analysis Number: 96-08-C25

[~

Approved for Release by:

)
/!Q N S /3 96

Siok Hong Chen, 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.




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

CASE_NARRATIVE

WORK ORDER NO. :9608C25

Southern Petroleum Laboratories (SPL) 1is pleased to present
the results of laboratory analyses to Brown & Caldwell. An air
sample was received at our laboratory on August 26, 1996. The
following is a brief narrative of the Laboratory analyses.

The sample was analyzed for BTEX & TPH. There were no
deviations from the methods.

The relative percent difference between the blank matrix spike
and matrix spike duplicate was outside the control limits. The
results were reported since Laboratory Control Sample exhibit
excellent spike recovery. All of the other quality control data
was within limits.

Please refer to this project by SPL 9608C25 to expedite any
further discussions. I will be happy to address any questions or
concern you may have.

Aot

Siok Hong Chen -
Project Manager
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Brown and Caldwell
1415 Louisianna

Houston, TX 77002
ATTN: Myna Dehnert

rtificate of Analysis No. H9-9608C25-01

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

DATE: 09/06/96

PROJECT: BJ Hobbs
SITE: New Mexico
SAMPLED BY: Brown & Caldwell
SAMPLE ID: Effluent-8/23/96-1

PROJECT NO:
MATRIX:

DATE SAMPLED:
DATE RECEIVED:

2832.11

AIR

08/23/96 08:00:00
08/26/96

ANALYTICAL DATA

PARAMETER

BENZENE
TOLUENE
ETHYLBENZENE
TOTAL XYLENE
TOTAL VOLATILE AROMATIC HYDROCARBONS
METHOD 5030/8020 (Modified) **x*
Analyzed by: DAO
Date: 08/30/96

Total Petroleum Hydrocarbons
Method Modified 8015A Air***
Analyzed by: DAO

Date: 08/30/96 09:32:00

RESULTS

ND
12
ND
ND
12

200

DETECTION UNITS
LIMIT
5.0 P ppm
5.0 P ppm
5.0 P ppm
5.0 P ppm
ppm
25 ppm

ND - Not detected.

(P)

Practical Quantitation Limit

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methcds 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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J** SPL BATCH QUALITY CONTROL REPORT **

PAGE

HOUSTON LABORATORY

METHOD 8015 (Modified) 8880 INTERCHANGE DRIVE
® HOUSTON. TEXAS 77054
T PHONE (713) 660-0901
Matrix: Air Batch Id: HP_P9608295020000
Units: ppm .
BLANK SPIKES
SPIKE Sample Spike Matrix  Spike Matrix  Spike MS/MSD QC Limits(**)
COMPOUNTDS Results Added Duplicate Relative % (Advisory)
Result Recovery| Result Recovery|Difference| RPD
<2> <3> <1l> <4> <1l> <5> Max. Recovery Range
TPHAIR ND 200 83 41.5 88 44 .0 5.85 30 20 - 150

Analyst: DAO

Sequence Date: 08/30/96

Method Blank File ID:

Sample File ID:

Blank Spike File ID: PPH6523.TX0
Matrix Spike File ID:

Matrix Spike Duplicate File ID:

SAMPLES IN BATCH(SPL ID): 9608B29-01A
9608E38-01A
9608D76-02A
9608B29-06A

* = Values Outside QC Range

NC = Not Calculated

{Sample exceeds spike by factor of 4 or more)

ND = Not Detected/Below Detection Limit
/ <3> ] x 100
= |(<4> - <5 | / [{<4> + <5> ) x 0.5] x 100

% Recovery

= [{ <1» - <2>

Relative Percent Difference

{(**) = Source: Temporary limits

9608B23-07A
9608E65-01A
9608C50-02A
9608D57-01A

9608B29-04A
9608F00~01A
9608D59-01A

9608C50-01A
9608D56-01A
9608C25-01A




* SPL BATCH QUALITY CONTROL REPORT **

PAGE

HOUSTON LABORATORY

METHOD 5030/8020 (Modified) 8880 INTERCHANGE DRIVE
® HOUSTON, TEXAS 77054
Matrix: Air Batch Id: HP_P9560829070300 PHONE (713) 660-0901
Units: ppm
BLANK SPIKES
SPIKE Sample Spike Matrix  Spike Matrix  Spike MS/MSD OC Limits(**)
COMPOUNDS Results | Added Duplicate Relative % (Advisory)
Result Recovery} Result Recovery|Difference| RPD
<2> <3> <1l> <4> <l> <5> Max. Recovery Range
BENZENE ND 20 11 55.0 13 65.0 16.7 30 20 - 150
TOLUENE ND 20 12 60.0 14 70.0 15.4 30 20 - 150
ETHYLBENZENE ND 20 12 60.0 15 75.0 22.2 30 20 - 150
O XYLENE ND 20 11 55.0 15 75.0 30.8 * 30 20 - 150
M & P XYLENE ND 40 10 25.0 13 32.5 26.1 30 20 - 150
Analyst: DAO * = Values Outside QC Range
Sequence Date: 08/30/96 NC = Not Calculated (Sample exceeds spike by factor of 4 or more)
Method Blank File ID: ND = Not Detected/Below Detection Limit
Sample File ID: % Recovery = [( <1> - <2> ) <3> ] x 100
Blank Spike File ID: P_H6523.TX0 Relative Percent Difference | (<> - <55 | / [(<4> + <5> ) x 0.5] x 100
Matrix Spike File ID: (**) = Source: Temporary Limits
Matrix Spike Duplicate File ID:
SAMPLES IN BATCH {(SPL ID): 9608E38-01A 9608E65-01A 9608F00-01A 9608D57-01A

9608D56-01A
9608C25-01A

9608D76-02A

9608E15-03A

9608C50-02A

9608D59-01A



CHAIN OF CUSTODY

AND

SAMPLE RECEIPT CHECKLIST

=




8989Lb¥ (V1L) T€926 VO “uoua|ing *anuany adioadueso ‘g 1151 [ LLLSL¥6 (919) ¥BI6K IN *AiD as1aaes] aauq saySn 6¢h [
SLLY"LET (B1€) €8S0L V1 M09S *Aeavyieq Liajje)y topessequiy 00§ [ 1060°099 (€12) PSOLL XL "uowsnoy aauq 2Suepiawu] 0888 [

Kio1eioqe Aq panroayg ‘9 aumn orep :Aq paysmbugay ‘¢ D mno

n P33y 'y aun P / :Aq paysinbutay ‘g ﬂ prepunig D ngE

S«v
0249 Q \;LV«\N ngg Qm%mca Qw\ a1ep \§Eai§é; O e 0 swe

d &7
Wlwwm} D D0 ¥ 1PA7] D 20 € 12A7] D 20 pepumng
J(Jrnnu) mataax W :(&jads) sinur] vonoaa(] EFRadg D ele(] mey D SISy xeq syuswannbay Sunoday [erads L1V.L UUumUDTUMH
:dwa g
N m_ A PTRIV] N :ypewa Liojeloqe] S BWFY WENNSUODAUSID)

/L N ™~
AN AN N
N\ AN AN

N\
N
LRI WAF 2050 | W] <7/3| - 7B/¢%/5 1B 7397
2SI P Q7| fF |wsfie] B | ALva a1 TIAWVS

I\ N qanu“\ W m 9 = Qm.. M. MI M :0] Jd10AU]
# W/’ m O ] RS Qmw. ) o> \\ﬁ“& \v\\\u\ uonedo] welorg

R o =0 R - i . _
Q1o L kY M w._v okt // Z £q2 srequiny 13lag
mUw ,n_.v_. an m) m < ® M_V b4 M\W&\ \h.w\ awrepN 1slarg

w. qnw..N Z% W.Ml w,.“. ¥ 4 %\\* 1PTIUON) U
S (88| F| 218 ATV MYy wmeon D
W.. Qm. \\“Q \mk“ /e “\%\M\\g\ \\\\\ UGy SSUPPY
s1sA[e 91sonbay saad | azis |9 3% X)W 2y e) [P a2 suren] U

uvp moq
T jo oded 1029y Apoisn)) jo ure 1sanbay sisAje
\%&n&\o\mo\qw P poIsn3 § 0= feuy
m m N o .ﬂ |I 0N JISPIOHIOM TS .UgH \HA\Hm

B == e e e = e rem mem e pew pewm s — R
- L e s




SPL Houston Environmental Laboratory

Sample Login Checklist

Date: Time:
31690 01%0
SPL Sample ID:
4 (-0§- (S
| Yes | No
1 |Chain-of-Custodv (COC) form is present. ¥
ml 2 |COC is properly completed. J
ﬂ 3 {If no, Non-Conformance Worksheet has been completed.
4 |Custody seals are present on the shipping container. v
“ 5 |If yes, custody seals are intact. v
6 |All samples are tagged or labeled. v
“ 7 |If no, Non-Conformance Worksheet has been completed.
= 8 |Sample containers arrived intact v/
9 |Temperature of samples upon arrival:
C
10 |Method of sample delivery to SPL: |SPL Delivery
“ Client Delivery
FedEx Delivery (airbill #) 280,720 2
Other:
11 |Method of sample disposal: SPL Disposal S
“ HOLD
ﬂ Return to Client
ﬂ Name: M Date:
“ L 7 9/ 2 /‘fg




[ SPL Houston Environmental Laboratory

Sample Login Checklist

Date: Time:
I -1 -9¢ 0%%0
il [SPL Sample ID:
5 A -08- 25
r Yes | No
R Chain-of-Custody (COC) form is present. v
2 |COC is properly completed. /
3 |If no, Non-Conformance Worksheet has been completed.
“ 4 |Custody seals are present on the shipping container. v
“ 5 |If yes, custody seals are intact. v
6 |All samples are tagged or labeled. v
“ 7 |If no, Non-Conformance Worksheet has been completed.
ﬂ g Sample containers arrived intact v

Temperature of samples upon arrival:

o

Method of sample delivery to SPL: |SPL Delivery

Client Delivery
FedEx Delivery (airbill #) YZX by731D >
Other:

11 |Method of sample disposal: SPL Disposal
HOLD
Return to Client

Name: W Date:
Yute

S

-
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“This report was prepared in accordance with the standards of the environmental consulting industry at the time it was prepared. It should
not be relied upon by parties other than those for whom it was prepared, and then only to the extent of the scope of work which was authorized.
This report does not guarantee that no additional environmental contamination beyond that described in this report exists at this site.”
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1.0 INTRODUCTION

Brown and Caldwell conducted the field activities associated with the May 1996 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 on Figure 1.

The facility formerly operated an above-grade on-site fueling system. Subsurface contamination
near the fueling system 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. The fueling system comprised one, 22,500 gallon diesel aboveground storage tank
(AST) and one, 5,500 gallon AST. The New Mexico Oil Conservation Division (OCD) requires
quarterly groundwater monitoring for hydrocarbon constituents, as the result of the diesel fuel
release. A site chronology detailing the history of the fueling system, the groundwater recovery

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

During the May 1996 sampling event, groundwater samples were collected and analyzed for total
benzene, ethylbenzene, toluene, and total xylene (BETX). This report presents the results of the
groundwater sampling event conducted for BJ Services and includes a description of the field
activities and a summary of the analytical results. Also included is a groundwater potentiometric

surface map and hydrocarbon distribution map.

WABJSERW\2832\007R.DOC 1
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2.0 GROUNDWATER SAMPLING AND ANALYSES

On May 31, 1996 Brown and Caldwell purged and sampled the groundwater monitoring wells to
determine concentrations of dissolved-phase hydrocarbons in the groundwater at the facility. The

following sections describe the activities conducted during this sampling event.

2.1 Groundwater Measurements and Sampling

A total of 10 monitoring wells were sampled during the quarterly 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 all 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
towards the southeast with a hydraulic gradient of 0.005 ft/ft. A Potentiometric Surface Map is
presented in Figure 2. Phase-separated hydrocarbons were detected in monitoring wells MW-1 and
MW-4 with thickness ranging from a sheen to 0.01 feet during the previous quarterly monitoring
event in March, 1996. Currently, no phase-separated hydrocarbons were detected. The absence of
phase-separated hydrocarbons in monitoring wells MW-1 and MW-4 is attributed to the operation

of the biosparging remediation system.

Groundwater samples were collected from all monitoring wells on May 31, 1996. The samples
were collected after purging the wells with a submersible pump to remove at least three well
volumes or until the well became dry. 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

WABJSERW\2832\007R.DOC 2
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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.

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

documentation.

Additional groundwater parameters were measured to assess the potential for natural attenuation
purposes during the purging and sampling activities. These parameters were dissolved oxygen and
dissolved ferrous iron. All 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.

All field measurement equipment was decontaminated prior to and after each use.

Decontamination procedures used 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 was 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 benzene,
ethylbenzene, toluene, and total xylenes (BETX) by EPA Method 8020 and total petroleum
hydrocarbons (TPH) by EPA Method 8015 Modified. Total concentrations of BETX constituents
above the laboratory detection limit were reported in 9 of the 10 groundwater samples obtained

during this sampling event. Total benzene concentrations ranged from below the method detection
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limit of 0.3 micrograms per liter (ug/L) in MW-8 to 1,100 pg/L in MW-1. Total BETX
concentrations ranged from below the method detection limit of 0.6 pg/L in MW-8 to 8,070 pg/L in
MW-3. TPH concentrations ranged from below the detection limit of 0.100 milligrams per liter
(mg/L) to 15 mg/L in MW-6. A cumulative summary of analytical results for groundwater samples
is included as Table 4. A benzene concentration map is included as Figure 3. Figure 4 illustrates
the distribution of selected target analytes, which include benzene, total BETX, and TPH. The

laboratory analytical reports and chain of custody record are included in Appendix B.
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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 from 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 in the soil
residual (adsorbed phase) and in the soil moisture (dissolved phase), and removes the volatile
contaminants. 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 the soil moisture in the capillary fringe and vadose zone. The higher dissolved
oxygen content facilitates indigenous microorganisms to accelerate biodegradation of the

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

The OCD approved the RAP on August 11, 1994. The installation of the biosparging system was
conducted between August 2 through 24, 1995. A total of nineteen combined injection/extraction
wells, 3 vacuum extraction wells, associated piping, and one extraction blower and one injection
blower were installed. The biosparaging system layout is presented in Figure 5. The vapors
recovered during the extraction process are discharged to the atmosphere in accordance with the

State of New Mexico Air Quality Regulations.

During system operations, blower operating parameters, such as flow rate, pressure, and vapor
temperature are monitored and recorded on the System Operation Data Sheets included in
Appendix C. An effluent air sample is collected on a monthly basis from the recovered vapors to
monitor the bioremediation process and emission rate. A summary of the analytical results for the
air emissions is included as Table 5. The laboratory analytical reports and chain-of-custody

documentation are included in Appendix D.
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Since the biosparging system has been in operation, the vapor extraction system has operated at an
average flow of 125 cfm at 100°F. The air injection system has operated at an average flow of 28
cfm at 4.5 psig, 160°F. Monthly air samples have been collected and analyzed for total petroleum
hydrocarbons (TPH) using EPA Method 8015 (modified) and total volatile aromatic hydrocarbons,
benzene, ethylbenzene, toluene, and total xylene (BETX) using EPA Method 4030/8020
(modified). The total BETX emissions for the third quarter ranged from 0.17 Ib/hour to 0.18
Ib/hour and TPH emissions ranged from 1.20 lb/hour to 1.49 Ib/hour.
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4.0 CONCLUSIONS AND RECOMMENDATIONS

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

quarterly groundwater sampling event.

4.1

4.2

Conclusions

Groundwater flow remains to the east with an average hydraulic gradient of 0.005 fu/ft.

Free product thickness has continuously decreased in MW-1 and MW-4 since November
1995. Currently, there is no free product in MW-1 and MW-4,

Total BETX concentrations have decreased in monitor wells MW-1, MW-4, MW-6, MW-
9, and MW-10. However, total BTEX concentrations have increased in monitor wells
MW-3, MW-5, MW-7 and MW-11. These short term variations in the BTEX
concentrations are expected during the operation of the biosparging system. It is difficult to
derive long term conclusions from such variations. Continued quarterly groundwater
monitoring is recommended to understand the variations in BTEX concentrations.

Benzene concentrations in monitor well MW-8 is below the New Mexico Water Quality
Control Commission standard of 0.01 mg/L.

Recommendations

Continue the quarterly groundwater sampling program and the operation and maintenance
of the biosparging system.
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TABLE 1
SITE CHRONOLOGY
BJ SERVICES COMPANY, U.S.A.
HOBBS, NEW MEXICO

DATE

ACTIVITY

February 7, 1991

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

August 6, 1991

OCD requests submittal of an investigation work plan.

September 5, 1991

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

November 15, 1991

The OCD approves Technical Work Plan submitted by RSA.

December 16, 1991

RSA samples the fresh water well. Analytical results are submitted to the
OCD.

February 21, 1992

Western samples the fresh water well. Analytical results are submitted to
the OCD.

July 29 - August 10, 1992

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

October 12, 1992

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

December 2, 1992

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

April 13, 1993

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

April 15, 1993

Brown and Caldwell installs off-site monitoring well.

April 22, 1993

Brown and Caldwell samples off-site monitoring well.

May 27, 1993 Brown and Caldwell submits a letter report documenting the installation and
sampling of the off-site monitoring well to the OCD,

June 2, 1993 Brown and Caldwell conducts a short-term aquifer test using the fresh water
well at the facility.

June 8, 1993 USTank Management, Inc. Conducts 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) requests to sample the off-site
monitoring well. ENSR is the environmental consultant of the adjacent
property owner on which the off-site well is located.

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. Submits 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 Caldweli installed 2 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; all 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 quarterly groundwater sampling event.
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TABLE 1 (CONTINUED)
SITE CHRONOLOGY
BJ SERVICES COMPANY, U.S.A.
HOBBS, NEW MEXICO

DATE

ACTIVITY

July 31, 1995

Brown and Caldwell conducted quarterly groundwater sampling event.

August 2-9, 1995

Installation of biosparging system initiated. Nineteen combined
injection/extraction wells and three vacuum extraction wells 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 quarterly groundwater sampling event.

February 23, 1996

Brown and Caldwell conducted quarterly groundwater sampling event.

May 31, 1996

Brown and Caldwell conducted quarterly groundwater sampling event.
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I Table 2
Cumulative Groundwater Elevation Data
BJ Services Company, U.S.A.
Hobbs, New Mexico
Top of Casing Depth to . .
Well ID Date Measured Elevation (ft) Depth to Wate(l;) Hydrocarbon from Hy'd rocarb(;n Potentlome'tnc Surface
n (relative) from TOC (ft) TOC (ft) Thickness (ft) Elevation (ft)
MW-1 August 10, 1992 101.44 53.22 None 0.00 48.22
February 9, 1993 101.44 53.03 None 0.00 48.41
August 18, 1993 101.44 53.10 None 0.00 48.34
January 26, 1994 101.44 53.31 None 0.00 48.13
May 3, 1995 101.44 54.64 54.44 0.20 46.80
July 31, 1995 101.44 54.14 None 0.00 47.30
November 14, 1995 101.44 53.69 None 0.00 47.75
ﬂ February 23, 1996 101.44 54.32 None 0.00 47.12
May 31, 1996 101.44 54.14 None 0.00 47.30
i MWw-2 August 10, 1992 101.5 52.82 None 0.00 48.68
February 9, 1993 98.75 49.60 None 0.00 49.15
August 18, 1993 98.75 49.71 None 0.00 49.04
January 26, 1994 98.75 49.97 None 0.00 48.78
3 May 3, 1995 98.75 Well destroyed
MW-3 August 10, 1992 101.44 52.99 None 0.00 48.45
February 9, 1993 101.44 52.72 None 0.00 48.72
August 18, 1993 101.44 52.82 None 0.00 48.62
January 26, 1994 101.44 53.05 None 0.00 48.39
May 3, 1995 101.44 54.31 None 0.00 47.13
July 31, 1995 98.76 51.24 None 0.00 47.52
November 14, 1995 98.76 51.10 None 0.00 47.66
February 23, 1996 98.76 51.68 None 0.00 47.08
May 31, 1996 98.76 51.45 None 0.00 4731
MW-4 August 10, 1992 99.33 50.55 None 0.00 48.78
N February 9, 1993 99.33 50.26 None 0.00 49.07
1 August 18, 1993 99.33 50.38 None 0.00 48.95
. January 26, 1994 99.33 50.90 50.60 0.30 48.43
May 3, 1995 99.33 51.51 51.06 0.45 47.82
July 31, 1995 99.33 51.74 51.48 0.26 47.59
m November 14, 1995 99.33 51.03 None 0.00 48.30
February 23, 1996 99.33 51.65 SHEEN 0.01 47.68
May 31, 1996 99.3 51.48 None 0.00 47.82
m MW-§ August 10, 1992 101.85 52.38 None 0.00 49.47
February 9, 1993 101.85 52.06 None 0.00 49.79
August 18, 1993 101.85 52.16 None 0.00 49.69
January 26, 1994 101.85 52.50 None 0.00 49.35
May 3, 1995 101.85 53.57 None 0.00 48.28
July 31, 1995 101.85 53.27 None 0.00 48.58
November 14, 1995 101.85 52.83 None 0.00 49.02
February 23, 1996 101.85 53.57 None 0.00 48.28
May 31, 1996 101.85 53.16 None 0.00 48.69
I MW-6 February 9, 1993 99.25 50.58 None 0.00 48.67
August 18, 1993 99.25 50.78 None 0.00 48.47
January 26, 1994 99.25 51.00 None 0.00 48.25
ﬂ May 3, 1995 99.25 52.63 None 0.00 46.62
July 31, 1995 99.25 51.90 None 0.00 47.35
November 14, 1995 99.25 51.19 None 0.00 48.06
x February 23, 1996 99.25 52.10 None 0.00 47.15
May 31, 1996 99.25 51.76 None 0.00 47.49
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R
l Table 2
Cumulative Groundwater Elevation Data
BJ Services Company, U.S.A.
I Hobbs, New Mexico
Top of Casing Depth to . )
Well ID Date Measured Elevation (ft) flr):::l,;,g C“(I;t)e(:, Hydrocarbon from gzi::l?s:b(::; POtel;;:::::::: (Sf::)rface
I (relative) TOC (f)
MW.7 February 9, 1993 98.96 50.53 None 0.00 48.43
August 18, 1993 98.96 50.74 None 0.00 48.22
January 26, 1994 98.96 51.01 None 0.00 47.95
May 3, 1995 98.96 52.25 None 0.00 46.71
July 31, 1995 98.96 51.92 None 0.00 47.04
November 14, 1995 98.96 51.48 None 0.00 47.48
February 23, 1996 98.96 52.15 None 0.00 46.81
H May 31, 1996 98.96 51.78 None 0.00 47.18
MW.g8 February 9, 1993 99.12 50.48 None 0.00 48.64
August 18, 1993 99.12 50.67 None 0.00 48.45
I January 26, 1994 99.12 50.96 None 0.00 48.16
May 3, 1995 99.12 52.15 None 0.00 46.97
July 31, 1995 99.12 51.77 None 0.00 47.35
November 14, 1995 99.12 51.37 None 0.00 47.75
H February 23, 1996 99.12 52.17 None 0.00 46.95
May 31, 1996 99.12 51.55 None 0.00 47.57
: MW.g April 22, 1993 99.18 49.73 None 0.00 49.45
1 July 15, 1993 99.18 49.65 None 0.00 49.53
‘ August 18, 1993 99.18 49.85 None 0.00 49.33
January 26, 1994 99.18 50.02 None 0.00 49.16
May 3, 1995 99.18 51.35 None 0.00 47.83
July 31, 1995 99.18 50.97 None 0.00 48.21
November 14, 1995 99.18 50.43 None 0.00 48.75
February 23, 1996 99.18 51.12 None 0.00 48.06
May 31, 1996 99.18 50.89 None 0.00 48.29
m MW-10 August 18, 1993 98.9 51.54 None 0.00 47.36
January 26, 1994 98.9 51.90 None 0.00 47.00
May 3, 1995 98.9 52.97 None 0.00 45.93
July 31, 1995 98.9 52.87 None 0.00 46.03
W November 14, 1995 98.9 52.51 None 0.00 46.39
February 23, 1996 98.9 53.05 None 0.00 45.85
May 31, 1996 98.9 52.79 None 0.00 46.11
MW-]1 August 18, 1993 98.82 51.92 None 0.00 46.90
January 26, 1994 98.92 52.32 None 0.00 46.60
May 3, 1995 98.92 53.38 None 0.00 45.54
July 31, 1995 98.92 53.35 None 0.00 45.57
November 14, 1995 98.92 52.96 None 0.00 45.96
I February 23, 1996 98.92 53.50 None 0.00 45.42
‘ 31-May-96 98.92 53.25 None 0.00 45.67
Notes: (1) All measurements are recorded to the nearest 0.01 foot units.

(2) MW-2 could not be located and is assumed destroyed.
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Table 4
I Cumulative Results of Analysis for Groundwater Samples
BIJ Services Company, U.S.A.
Hobbs, New Mexico
Well ID Sampling Benzene'” Toluene'” Ethylbenzene” Xylenes® Total BTEX TPH?
Date (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (mg/L)
' MW.1 10-Aug-92 5,550 12,090 2,160 7,370 27,170 NA @
9-Feb-93 2,100 6,500 1,300 7,400 17,300 NA
19-Aug-93 3,200 7,300 1,200 3,700 15,400 NA
27-Jan-94 1,930 4,580 672 2,390 9,572 NA
l 3-May-95 Not Sampled - Phase-Separated Hydrocarbons Present
1-Aug-95 390 1,300 230 800 2,720 5.7
15-Nov-95 880 1,800 300 970 3,950 6.8
23-Feb-96 1,500 3,700 620 2,200 8,020 21
31-May-96 1,100 1,700 380 990 4,170 75
. MWw-2 10-Aug-92 14.9 <4.0 <4.0 <4.0 14.9 NA
9-Feb-93 <2.0 <20 <20 <6.0 ND NA
19-Aug-93 100 12 3 13 128.0 NA
27-Jan-94 <1.0 1.2 2 25 5.7 NA
3-May-95 Well Destroyed
Mw.3 10-Aug-92 304.9 2,099 6,760 1,586 10,749.9 NA
I 9-Feb-93 130 <10.0 <10.0 190 320 NA
19-Aug-93 560 3,100 630 1,900 6,190 NA
27-Jan-94 1,070 5,380 510 3,120 10,080 NA
4-May-95 770 3,300 470 1,800 6,340 NA
H 1-Aug-95 490 2,900 890 1,600 5,880 14
15-Nov-95 250 1,000 180 440 1,870 29
23-Feb-96 120 810 170 560 1,660 4
o l 31-May-96 670 3,900 1200 2,300 8,070 15
Mw-4 10-Aug-92 2,594 10,360 2,160 6,740 21,854 NA
9-Feb-93 5,200 15,000 2,200 10,000 32,400 NA
n 19-Aug-93 3,000 12,000 <2,000 7,000 22,000 NA
27-Jan-94 Not Sampled - Phase-Separated Hydrocarbons Present
3-May-95 Not Sampled - Phase-Separated Hydrocarbons Present
1-Aug-95 5,700 17,000 3,500 13,000 39,200 120
l 15-Nov-95 490 1,600 310 1,100 3,500 52
23-Feb-96 360 2,800 560 2,500 6,220 18
31-May-96 84 830 280 1,100 2,294 6.2
l MW-5 10-Aung-92 <4.0 <4.0 <4.0 <4.0 ND NA
9-Feb-93 <20 <2.0 <20 <6.0 ND NA
10-Aug-93 <2.0 <2.0 <2.0 <2.0 ND NA
27-Jan-94 8.7 29.9 4 11.3 539 NA
‘ 3-May-95 37 53 0.92 46 14.5 NA
1-Aug-95 <0.3 <03 <0.3 <0.6 ND <0.100
15-Nov-95 <0.3 1.2 <0.3 1.5 2.7 <0.100
23-Feb-96 <0.3 <0.3 <0.3 <0.6 <0.6 <0.100
31-May-96 31 86 10 20 - 147 0.25
b
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Table 4
l Cumulative Resuits of Analysis for Groundwater Samples
BIJ Services Company, U.S.A.
Hobbs, New Mexico
l Well ID Sampling Benzene Toluene™" Ethylbenzene® Xylenes® Total BTEX TPH?
Date (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (mg/L)
I MW-6 10-Aug-92 NS @ NS NS NS NS NS
9-Feb-93 7,000 19,000 3,100 7,200 36,300 NA
19-Aug-93 8,100 19,000 3,500 6,400 37,000 NA
27-Jan-94 7,960 20,200 3,830 6,150 38,140 NA
ﬂ 4-May-95 11,000 17,000 2,900 6,000 36,900 NA
1-Aug-95 8,300 12,000 2,500 5,100 27,900 60
15-Nov-95 8,900 17,000 2,900 5,500 34,300 57
I 23-Feb-96 8,100 10,000 2,300 4,000 24,400 58
31-May-96 83 150 15 51 299 0.57
3832-D® 31-May-96 87 160 13 47 307 0.52
l MW.-7 10-Aug-92 NS NS NS NS NS NS
9-Feb-93 <2.0 <2.0 <2.0 <6.0 NS NA
19-Aug-93 <2.0 3 <2.0 <2.0 3.00 NA
27-Jan-94 1.1 <1.0 <l.0 <l.0 1.10 NA
l 3-May-95 52 34 0.67 2.8 58.87 NA
1-Aug-95 22 22 0.85 28 27.85 <0.100
15-Nov-95 8.4 0.77 <0.3 0.93 10.10 <0.100
n 23-Feb-96 <0.3 <0.3 <0.3 <0.6 ND <0.100
022396-1®  23.Feb-96 <0.3 <0.3 <0.3 <0.6 <0.6 <0.100
31-May-96 29 83 10 21 143 0.25
MW-8 10-Aug-92 NS NS NS NS NS NS
9-Feb-93 <2.0 <2.0 <0 <6.0 ND NA
19-Aug-93 <2.0 <2.0 <2.0 <20 ND NA
ﬂ 27-Jan-94 <1.0 <1.0 <10 <1.0 ND NA
3-May-95 3 49 0.75 37 12.35 NA
1-Aug-95 31 1.2 0.47 1.6 6.37 <0.001
080195® 1-Aug-95 3.6 1.5 0.51 15 7.11 <0.100
n 15-Nov-95 <0.3 0.52 <0.3 <0.6 0.52 <0.100
23-Feb-96 <0.3 <0.3 <0.3 <0.6 <0.6 <0.100
31-May-96 <0.3 <0.3 <0.3 <0.6 <0.6 <0.100
n MW-9 22-Apr-93 570 380 <50.0 870 1,820 NA
15-Jul-93 121 73 3 458 589 NA
19-Aug-93 390 290 40 250 970 NA
n 27-Jan-94 327 357 51.1 293 1,028 NA
3-May-95 380 110 19 120 629 NA
1-Aug-95 660 410 91 310 1,471 6.2
¥ 15-Nov-95 240 24 11 140 415 1.5
i 11159501®  15-Nov-95 170 18 10 120 318 1.9
23-Feb-96 170 18 2.3 160 350 43
, 31-May-96 120 16 <3 200 336 4
o
k)
J
il
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Table 4
Cumulative Results of Analysis for Groundwater Samples
BJ Services Company, U.S.A.
Hobbs, New Mexico

Well ID Sampling Benzene'” Toluene'” Ethylbenzene!” Xylenes® Total BTEX TPH®
Date (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (mg/L)
MW-10 19-Aug-93 190 460 <200 240 890 NA
27-Jan-94 13.4 4 5.5 336 56.5 NA
4-May-95 980 15 11 84 1,090 NA
1-Aug-95 1,300 32 32 100 1,464 36
15-Nov-95 1,000 24 15 36 1,075 1.7
23-Feb-96 810 23 27 44 904 2.4
31-May-96 700 24 34 28 786 2
MW-11 19-Aug-93 <2.0 - <20 <2.0 <2.0 ND NA
27-Jan-94 <1.0 <1.0 <1.0 <1.0 ND NA
4-May-95 <0.3 <0.3 <03 <0.6 ND NA
1-Aug-95 44 29 5.5 13 91.5 0.2
15-Nov-95 190 28 6.2 11 210.0 0.4
23-Feb-96 49 1.2 0.51 4 54.7 0.25
31-May-96 300 83 12 28 423.0 0.8
Field Blank
11159502 15-Nov-95 <0.3 0.42 <03 <0.6 0.42 <0.100
Field Blank 23-Feb-96 <03 <03 <03 <0.6 ND <0.100
Trip Blank 23-Feb-96 <0.3 <0.3 <0.3 <0.6 ND <0.100
NOTES: 1) BTEX analyzed using EPA Method 8015 modified.

2) Total Petroleum Hydrocarbons (TPH) analyzed using EPA Method 8015 modified.

3) NA = Not analyzed.

4) NS = Not sampled.

5) ND = Concentration not detected above method detection limit.

6) Field duplicate collected from monitor well.

7) Biosparging System (extraction blower only) was placed into operation on September 22, 1995.

8) Biosparging system (extraction and injection blowers) was placed into operation on November 14, 1995.
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BROWN axo CALDWELL

Groundwater Sampling Field Data Sheet

WELL ID:

M -/

. - - . G
Project Number: 2 Y& Task Number: [ Date: > Si-J¢
Casing Diameter Purge Equipment Equipment Calibration - Time

;'/1 inches
Total Depth of Well from TOC 'SU ’ovwer*,xi\ﬂ( U o O ToNy 1T
G om B
Static Water from TOC Sample Equipment PH 0.0 156 at ! 9 ;7'c
AL _ ‘
Product Level from TOC C’J‘ 9 V coa \> IQ JD(.U Ké? v Conductivty
Conductance
(o] fot ‘ Standard: /GO pmhos/cm at 25°C
Length of Water Column Analytical Equipment (pH, DO, Redox, fiitration, etc.)
/O v lf) oot . hhuund Value: umhos/cm at 25° C
Well Volume r“{,/¥€vw\’. ) CC"’\C\ULJN\J'L'&l
/Gt o hac\c‘sx)Do
Screened Interval (from GS) DO Meter Callorated to: /- é‘[" mot
foet
Waell Gallons Dissolved i
Time Volume | Removed pH Temp Conducttvityl Redox Oxvaen Visual Description _
é 1'260/() ‘Z// (’/ﬁf)"
o | j | gas | 607 | 200 (e e 1.8
). 24 (@ 207 ,
N 20 Scale - Clear
jdod| A | [.T5 | .78 | 203 /- 8
1023 &
. - /Pa
y] 2 |20 scare| -204 | 1.8 ¢ /Pa
, (/ 08 3 1. 75 - 70 20. 3
Geochemical Parameters Comments:
Ferrous lron:
D ool
Dissolved Oxygen: 0
moh
Nitrate:
moA|
Sulfate:
molL
PPE Womn: Sampler's Signature:
[evcC f D
Disposition of Purge Water: 7 7
Q e ( ( /':"1[»//1/1/%.9
[‘l ' RVRAARAS S%




BROWN sxp CALDWELL

WELLID: 7w -3
Groundwater Sampling Field Data Sheet
Project Number: Z 5 %'Z Task Number: / Date: 5 '3/’ -9
Casing Diameter Purge Equipment Equipment Calibration - Time
(X4
7 inches cubnmery ble PYMP o
Total Depth of Well from TOC ) ' o = 1oYy 197
£4 30
- G -
Static Water from TOC Sampie Equipment ph /07 796 a ! 9 '7"0
5/ ¢5 Ats pesable baile
Product Level from TOC  Canductivity
Conductance
0 foot ‘ Standard: /) O ymhos/cm at 25°C
Length of Water Column Analytical Equipment (pH, DO, Redox, filtration, etc.)
/2. 8¢ font 7 N T (o n Aot iv: Measured Value: pmhos/cm at 25°C
Well Volume ' O ) ‘
: (<X
J.06 Cedox, Do Dissoived Qsvoen
Screened Interval (from GS) DO Meter Calibrated to: 7 4’3 mon|
fest
Well Gallons . Dissolved i
Time Volume ! Removed * pH Temp Conductrvity’ Redox Oxvaen Visual Description
. . ’ / o Sewd?
1331 / 025 20,0 |7° ¢ /.G ¢ flear
/7. & S @
" fo 20 Scale] =153 '
A N ' R0 Q| RO Teale| — ;
1337 o | <9 20 -0 3.0 oo
f.z¢ (F .
- s o0 Le —f } ]
javg | 3 2.5 |68 2o |73l | I 22 plocs
Geochemical Parameters Comments:
Ferrous lron:
0
Dissolved Oxygen: ] i g g ot
Nitrate:
moL
Sulfate:
moi
PPE Womn: ) Sampiler's Signature:
| 74 (/(\’ i/
)
Disposition of Purge Water: 77/’ ) Q
1 Q :’,’ [_] <. Lﬂ‘\/f;&u«
dvuqu




BROWN axo CALDWELL
Groundwater Sampling Field Data Sheet

WELL ID: o -

Project Number: 1 €52 Task Number: r Date: 5 3/- 54
Casing Diameter Purge Equipment Equipment Calibration - Time
A N inches Sul;mef5""z’(° /)/M'o v N } )
Total Depth of Well from TOC : o 7 L = 7 o (/ at /,9 Jec
g /o / L¢3 toet A ,
Static Water from TOC Sample Equipment pH /00 = 9/ 5¢ w/ 2 7«
(198 L e v
5 a(
Il Product Level from TOC A pes e le b Conguctivity
Conductance
0 foot : Standard: / (07 pmhoiom at 25°C
m Length of Water Column Analytical Equipment (pH, DO, Redox, filtration, etc.)
7» ‘/\T foot o P\ Ib) re &()X' )-ﬁl@ Vw(,_ LMuudvmuo: umhos/cm at 25° C
i Well Volume (A ( )
5‘7 Com/QoL‘{"V"‘L“}
/- oal Digsoved Qxygen
. Screened interval (from GS) DO Meter Calibrated to: 7 &7 mol
- T
Waell Gallons | 4 Dissolved .
i}‘r Time Volume ’ Removed pH 1 Temp | Conductivity Redox Oxvaen Visual Description
i /. O5
. o @ Z-O sC(IQ - 4
v /T8 16,75 ) 20,2 ¢ Ty ¢ lear
iy
/05 @ _l00o
- ® | zo Scafe
II Y7 B O o A 7o IR R Y.2 Lo
o g )@ | T
I 13311 7 |z | s | %1 | 20xee /| elear
<
Geochemical Parameters Comments:
g Ferrous lron: )
t t‘ O { b mon.|
Dissolved Oxygen: o
| .
Nitrate:
mo/
Sulfate:
moA|
PPE Wom: ‘ Sampler's Signature:
i [roel D
Disposition of Purge Water: ) ) . )
. / ¥ (L )
;1 (( CU imn




BROWNaAnp CALDWELL
Groundwater Sampling Field Data Sheet

WELLID: /W -5

Project Number: 7% 3 Z Task Number: ‘! Date: J ~3/-9¢
Casing Diameter Purge Equipment Equipment Calibration - Time
A Submerg e /)c.,.u/)
‘ Total Depth of Well from TOC ’ pH ’7 © = 7 Okf at .’/9' ) o«
LA o
J e“ LA o B
Static Water from TOC Sample Equipment pH D0 = 99b « 19 7
o R . 5 -~ oy
53 Nl teet ({‘( 9F6 ,a(; (Q \)o\,( (
i Product Lavel from TOC Conductivity
L) Conductance s
foot : Standard: /202 |\ imnosicmat2s°C
m Length of Water Column Analytical Equipment (pH, DO, Redox, fiitration, etc.)
// / 4%00! (j H 3 ‘/{“(47 LA f‘ ) C St LQ\J C{T\\J‘ﬁucuundv:m: umhos/cm at 25° C
m Waell Volume ( ))
: DC e\GK
/ 53 ou ) fFec Dissalveq Oxvpen b e
Screened interval (from GS) DO Meter Catibrated to: / v /) moA|
i ) 7
| Well | Gallons T . Dissolved .
Time Volume | Removed pH Temp | Conductivity Redox Oxvaen Visual Description

ol @ ) s .
o ’.?,s/cu« /3¢ , Slightly o /oudy -

wio | P | gs| 07 4 4 o rey
02 e @ ‘fl% -{ Clear

o | g Fale ,
. fo4d F | Twl|ge |t ‘7
N 03o@ -12) /
- 2 Scgle ’ )
S " 70/ ,9bb 2 “ 5'7 clear”

m {048

Geochemical Parameters Comments:
3] Ferous iron:
O mo
Dissolved Oxygen: s
0.0 o
i Nitrate:
mgA|
2“ Sulfate:
mot.
PPE Womn: { ( Sampler's Signature:
‘l Leus D
Disposition of Purge Wat 7’([ Q
Isposition of Purge Vvater: " o ¢
{ . /“Ky‘c:"(:v{)\

(\“U L W *“:O




BROWNaxo CALDWELL

WELLID: 7. ¢
Groundwater Sampling Field Data Sheet
74 < -
Project Number: 773 Task Number: Date: =~ ~3/-
Casing Diameter Purge Equipment Equipment Calibration - Time
L 7 764, /9
: s - . C .
Total Depth of Well fmm/ TOC S 5 A' er g,'b /e Y /O pH 4 at / 7 ‘c
J_/_Q o . / 7 fomt 3 9 . é
Static Water from TOC Sample Equipment {7 ( pH 10 = s st , 9. 7%
o . . G, L v
57. 7 rou Aiopene .
Product Level from TOC Canguctivity ‘ )
Conductance
C) foot ' Standard: /¢  umhowemat25°C
Length of Water Column Analytical Equipment (pH, DO, Redox, filtration, etc.)
8 I3 9// foot . 'v‘ ’DG e (kO}( |Measursd value: umhos/cm at 25° C
Well Volume f ; L
_ tpadoctave L
/33 ot ohdves > Dissotved Qxyoen
Screened Interval (from GS) Ao o pera < DO Moter Calioratedto: /. & & mon|
toet ‘
5 .
Time Vg:rlrl\e niif\?:d pH 1 Temp | Conductivity Redox clssol:\d Visual Description
/ ¢ ) o /59 7@; blac k- P dark
0953 [ 5 |e b |04 ] 2] ma2s) 3y jray
o I 47 ¢ -
v | - Nefivm g 1
. : C| o sre | - 235 |/, ’ 7Y
0957 ;Z /.S (.Gl /ffc € / Y /
- , N/ @ -23¢ ,
oil 319 |bbd] s D Jo | s ahavy

Geochemical Parameters

LI P

Dissolved Oxygen: D

Ferrous.iron:

mot
Nitrate:
moL
Sulfate:
Mot
PPE Wom: [ [ \ Sampler's Signature:
L2ue D

Disposition of Purge Water:

(j‘ T A KZQ




BROWNando CALDWELL

WELLID: ~«w-7
Groundwater Sampling Fleld Data Sheet
Project Number: 1832 Task Number: il Date: & ~3/-°6
Casing Diamster Purge Equipment Equipment Calibration - Time
inches ; ' wA<r '.. l) 'I<— P77 e (
Total Depth of Well from TOC A 4 ! r 1.0 = lod o 1T
(o, “(; wm c, .
Static Water from TOC Sample Equipment [ot f.6 = 2006 13.7 c
1] [N !
S , N 78 o C( ‘6 ()()c) Q/& (‘f_ x”(&.\. (\() s
Product Level from TOC Canductivity
Conductance
2 font : Standard: /00T umhosiemmas'c
Length of Water Column Analytical Equipment (pH, DO, Redox, filtration, etc.)
(& L, . i o0
) . bghﬂ ”)“{ «jaKZ»‘r[ }) GCI/IC{UC{ ,U(Humumnm: umhos/cm at 25° C
Well Volume [ ) |
Pl -
199 oal DO ) ‘Ri(/{ X Disacived Qxipen

Screened Interval (from GS)

DO Meter Calbratedto: 7 (9 ) mon |

4/

toot
Weil | Gallons Dissolved | ,
Time Volume l Removed pH Temp Conducﬁvityl Redox Oxvaen Visual Description
q4 / 730@| _OFY YN
- , 9 - ’ ,4% ),\C'HJK-J
a3 (.| Q0.9 R Scale - ~q :
/ oL # < /. 9 ( Sencly)
/«7.2?@2 -O87 pery /iGhF hrows
) o 7 Scak , .
90 2 A | b 04| /.9 Cstigh?y Lynk
- /'7'/&@ -09/ Nearly Clear
N . B , p . -c; . } .
/,5% 3 2 (,\95 A6, % ¢ | ) Scale 4 (U"fy 1026 Yo rhid
Geochemical Parameters Comments:
F A ~ s !
erous fron o m|l LU ge  iqTeEr/ U fed « Fxff' / Velewme Nemoyedl-
>
Dissoived Oxygen: ;
0 mgA| had 4o e ~§Q'[ puaLy cacl reg v e
Nitrate:
mon
Sulfate:
mo/L
PPE Worn: / DU ( D Sampler's Signature:
(e
Disposition of Purge Water: - //7 Q
P (- (i hrposd
A r U opanvi ¥ c/




BROWN anp C'ALDWELL_

WELL ID: Mo -4
Groundwater Sampling Field Data Sheet
Project Number: N8z, Task Number: ‘f Date: S -3/-y ¢
Casing Diameter Purge Equipment Equipment Calibration - Time
2" inches sUﬁﬂler,‘/& i np
Total Depth of Weil from TOC ’ Lpﬂ T = 7. 0% /7. 7%
é 7., 37 tem . - .
Static Water from TOC Sample Equipment | o /00 = D5 €y /7 7 <
5,/' 9«5/ oot (,{(5705i'£)[c éfli €y
Product Level from TOC Canductivity
0 temt : Standerd: / COC | mnosiom at25°C
Length of Water Column Analytical Equipment (pH, DO, Redox, fiitration, etc.)
/OB2  tom ] Measured Value: umhoa/cm at 25° C
Well Volume DO) /-CC(OX, 7 H) ‘{‘C = )
/73 epa}uwe) donde ot vl Disscived Oxvgen
Screened Interval (from GS) DO Meter Calioratad to: 7 ¢ 67 monl
foet
. issolved .
Time Vg:rlrlwe ‘ Hc:i':\’/‘esd pH Temp | Conductivity Redox DOxyg;n Visual Description
LAF 1 /@ 7/
- 2 sale \ )
A2l | kel | Zea! (457 | 194% 5 | 20m|  cluty proy
2 | (2941) /é] il p
L seal¥ .
28 145 | Ygat |60 | 252 P96 |3 2m/l| iy cliar
3 | (3Ol 158 L od0 |
0 9%% b gal |¥ 0 | 44 32 is  abve
Geochemical Parameters Comments:
Ferrous lron: o
moAL|
Dissolved Oxygen: ’
3.5l
Nitrate:
moA|
Sulfate:
mgt
PPE Womn: D Sampler's Signature:
[_L? Ve ( i
- . )
Disposition of Purge Water: P
s e/ e s Y
oy U #/1 tvN'\,C, A




BROWNanD CALDWELL

WELLID: /w9
Groundwater Sampling Field Data Sheet
Project Number: A& 3L Task Number: (] Date: 0 “5(- 50
Casing Diameter Purge Equipment Equipment Calibration - Time
ﬂ s
Total Depth of Well from TOC Submergible (Y M [ To = 1oY w /> T
i 7 .
o« L toot v
Static Watar from TOC Sample Equipment pH /c et o= 9 «‘7" [y at /,9. 7
50189 toet C‘(({)FO(?&‘?(( {75&4 {‘ﬁf‘
Product Level from TOC  canductivity
Conductance
0 foat ' Standard: s umhos/cm at 25°C
Length of Water Column Analytical Equipment (pH, DO, Redox, fiitration, etc.)
& ‘5% foot \7 H ; ‘{»e_w\ PV roz_'*“u A y |Measured Vaiue: umhos/cm at ;s°c
Well Volume .
C'D.‘\Q( v L‘Lt\\/ i (\5 \ DO )
[9) o : ~elex Dissoved Oxyoen
Screened interval (from GS) € DO Moter Calibratedto: 7. b3 morL|
foot
Well Gallons Dissoived .
;me ‘ Volume | Removed pH Temp | Conductivity Redox Oxygen Visual Description
i 4l
o| 1oi¥t ~052
e 25 ca@_
1A% / Ly (-T2 rUg. ). 9 C leu
136 @
S‘ 2 l-‘;{;r.«.(;— —os5/ /Oé : / .
f23c| 2 142 b | 11.7¢] e
g sl 1[4 ~050 / y
. .- ) i - R N C ey v
2 2| 05 e |2 e 7| e
Geochemical Parameters Commoents:
Ferrous lron: -
moAL|
Dissolved Oxygen:
"
Nitrate:
moh|
Sulfate:
moL
PPE Worn: Sampler's Signature:
o LL v uL/ D P d
Disposition of Purge Water: UQ /77/7 Sl L’?@J\)
kl (ywime




BROWNanD CALDWELL

Groundwater Sampling Field Data Sheet

183y

WELL ID:

e -0

, - ‘5 .
Project Number: Task Number: /) Date: - /- Jo
Casing Diameter Purge Equipment Equipment Calibration - Time
;)/ inches Sub L X' sc‘/) le ?) - P » ) \{ R )
Total Depth of Well from TOC ‘ o o= T a (2] x
G 77 ' wfan - .
s - [0-€ Tyl 19,7
tatic Water from TOC Sample Equipment pH = at / °c
Al
5') ]q ont (\\‘5 [70 5&\)({ b“—i(‘e/
Product Levei from TOC | Canductivity
Conductance
0 o0t : Standard: /000  mhowemarzsec
Length of Water Column Analytical Equipment (pH, DO, Redox, filtration, etc.)
[0 - P font ’(’b Measured Valus: .
0 U e W ul alue: umhos/cm at 25° C
Well Volume P H ? % ™ P )
(,73 oal CQ\/I(/‘(U L‘(\) U\'(WX . DO)

Screaned Intarval (from GS)

oot

redox

00 Meter Calibrated to: 7 r// ‘Z g/l

Waell Gallons

Time ‘ Volume | Removed pH Temp Conductivity, Redox D(')”xg;d Visual Description
77563 —~ 14 | C./ou_/(,/ (9 recg )
{32 / 2 l6.ez | X0 G| RO e g
(%) 4 7590 | — /43 S
(3] 4 b9l 20- 7| 2056 /o ¢ l=a
> - 702
L&) L-SYUI0.E | 20 cate -6 JY) c leenr
B3I+ 3

Geochemical Parameters

Comments;

Ferrous Iron:

210 mor| /ﬂ ['ML/I1 gy tor /LLIA,)'\ 10 My /Q fecroes 7 o
g ' J 7

Dissolved Oxygen:

Q moAL|
Nitrate:

mg/L|
Sulfate:

molL|

PPE Wom: f 0 Sampler's Signature:
L2yl ( D

Disposition of Purge Water:

TS
O I e

]
dTUm X




BROWNano CALDWELL
Groundwater Sampling Field Data Sheet

WELL ID:

s =/

Project Number: ?,i 3L Task Number: I Date: 9‘"3/ - 324
Casing Diameter Purge Equipment Equipment Calibration - Time
I 4 . .
2 inches Cjub'v\a('ﬁl/:r/e FVY\«/‘) " )
Yotal Depth of Well from TOC : H 7 o = SY w97
?fy : 7 Y fost 9.5
Static Water from TOC Sample Equipment L’ ( pH b .oy = ) SL a /0. 7'c
— ~ 5 i e
5315 o Aiopereble baiber
Product Level from TOC Conductivity
Conductance /00D
o foat . Standard: pmhos/cm at 25° C
Length of Water Column Analyticat Equipment (pH, DO, Redox, filtration, etc.) )
b, ‘55 font f:) i ’ ‘Ju?. VV\'P , (ow C(V( {‘{ Ut ’umuuma Vaive: pmhos/cm at 25° C
Waell Volume
, DO ' ‘:‘& X
/10 o ) Dissaived Oxen 5
Screened Interval (from GS) DO Meter Calibrated to: 149 moAl
fost
Well | Gallons . Dissolved .
Time Volume | Removed ’ pH Temp | Conductivity Redox Oxvaen Visuai Description
/0, 6‘7@ -0 ¢
- [ - 5 - L0 Ieale
Hne7 1 1 (.25 4. 72108 22 ¢ lear
/O q50) - -
o . 2,5 | 205¢cale]|” 03/ 2,9 e
1206 | QL | /.25 lr. 74 C/eq-
., . (24 - f 4 /
jeg | 3 [ 25|, T4 | 2| 205re CrEar
Geochemical Parameters Comments:
Ferrous iron:
Q ot
Dissolved Oxygen: . -
4‘3 moA|
Nitrate:
mo/|
Sulfate:
mg/L
PPE Wom: A ; ) Samplers Signaturs:
(/-c‘« v el l
Disposition of Purge Water: //7 - (
Q (v [)«'V?/Y/(J"‘-\fzf//
c{ Ui 2,







APPENDIX B

LABORATORY ANALYTICAL REPORTS GROUNDWATER SAMPLES

WABJSERVA2832\007R.DOC

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




June 10,1996

Ms. Myna Dchnert

Brown and Caldwell Consultants
1415 Louisiana. Suite 2500
Houston, TX 77002

B C Analytical

Subject: Explanation of amended report G96-06-013 (project # 2832.11)

Dear Myna,

[ appreciate the opportunity to provide you with results of my investigation of order G96-06-013 and the
changes that were made to the report as a result. I conducted a thorough review of the order: chain of
custody, sample containers, hardcopy report and raw data. In reviewing the data, I paid particular
attention to results reported for 2832-D, MW-6 and MW-3. As indicated by you,-2832-D and MW-6 arc
blind duplicatcs. Their results were different by a factor of 2. The results of these samples are also of
concern due to vastly different reported values on this round of samples as opposed to the previous round.

Sample 2832-D was found to have been reported with an incorrect dilution factor. The hardcopy result
listed a dilution factor of 1:10. The actual dilution factor was 1:5. The sample was run initially on 6/3/96
and a dilution factor of 1:5 was called for based on the results obtained. Documentation in the log book
and the chromatograph shows that the sample was loaded and run at 1:5. The error was made by the
chemist in working up the data. Inadvertently, the chemist used a 1:10 dilution and carried this factor all
the way through their reporting process. The error has been addressed with the responsible chemist and
steps arc being taken to insure that this type of error does not recur.

The chain of custody and sample containers were checked and compared to determine if any errors were
made in labeling when sampling or at the time of login at the laboratory. The chain of custody and the
sample containers matched perfectly. The odors for MW-6 and 2832-D were very similar. The odor for
MW-3 had a very strong gas smell which would have supported the dilution factor of 1:20 that it
reccived. MW-3 was initially run with a 1:10 dilution. This run had analytes over the calibration limit
for the instrument used and this is why the 1:20 dilution was run the next day. The results from the 1:10
and 1:20 dilutions match closely.

In summary, order G96-06-013 has been amended for the dilution factor reported for sample 2832-D.

The dilution should have been 1:5. This was a error committed at the time of data work-up. The problem
has been addressed with the responsible chemist and the report changed. All other areas of the report
were found to be correct. If you should have any other questions regarding this report [ would be happy to
provide assistance.

Sincercly,

Division Manager

cc: Brian Moore
Linda Geddes. QA Director




m ANALYTICAL REPORT
B C Analytical
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801 Western Avenue
Glendale, CA 91201

B181247-5737 LOG NO: G96-06-013
Fax: 818/247-9797

Received: 03 JUN 96
Mailed : 05 JUN 96

|

Ms. Myna Dehnert

Brown and Caldwell Consultants
1415 Louisiana, Suite 2500
Houston, TX 77002

Project: 2832.11

Il REPORT OF ANALYTICAL RESULTS Page 1
LOG NO SAMPLE DESCRIPTION, AQUEOUS SAMPLES , DATE SAMPLED
m 06-013-1  MwW-8 31 MAY 96
06-013-2 MW-6 31 MAY 96
06-013-3 2832-D 31 MAY 96
06-013-4 MW-5 31 MAY 96
d 06-013-6 MW-7 31 MAY 96
W‘ PARAMETER 06-013-1 06-013-2 06-013-3 06-013-4 06-013-6
BTEX/GRO (8020) (8015M)
Date Analyzed 06/03/96 06/03/96 06/04/96 06/03/96 06/03/96
m Dilution Factor, Times 1 1 5 1 1
Benzene, ug/L <0.3 83 87 31 29
Toluene, ug/L <0.3 150 160 86 83
Ethylbenzene, ug/L <0.3 15 13 10 10
m Total Xylene Isomers, ug/L <0.6 51 47 20 21
Carbon Range, . C6-C12 C6-C12 C6-C12 C6-C12 C6-C12
TPH (Gasoline Range), ug/L <100 570 520 250 250
m Surrogates **
a,a,a-Trifluorotoluene Rep., ug/L 50.8 51.8 270 50.1 52.3
Iﬂ a,a,a-Trifluorotoluene Th., ug/L 50.0 50.0 250 50.0 50.0
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mBCAnalwiwl

801 Western Avenue
Glendale, CA 91201
N 818/247-5737
Fax: 818/1247-9797

LOG NO: G96-06-013

Received: 03 JUN 96
Mailed : 05 JUN 96

Ms. Myna Dehnert

Brown and Caldwell Consultants
1415 Louisiana, Suite 2500
Houston, TX 77002

Project: 2832.11

REPORT OF ANALYTICAL RESULTS Page 2

SAMPLE DESCRIPTION, AQUEOUS SAMPLES DATE SAMPLED

06-013-7 MW-11 31 MAY 96
06-013-8 MW-9 31 MAY 96
06-013-9 MW-10 31 MAY 96
06-013-10 MW-3 31 MAY 96
06-013-11  MW-1 31 MAY 96
PARAMETER 06-013-7 06-013-8 06-013-9 06-013-10 06-013-11
BTEX/GRO (8020) (8015M)
Date Analyzed 06/03/96 06/03/96 06/03/96 06/04/96 06/04/96
| Dilution Factor, Times 1 10 10 20 10
4 Benzene, ug/L 300 120 700 670 1100
Toluene, ug/L 83 16 24 3900 1700
Ethylbenzene, ug/L 12 <3 34 1200 380
Il Total Xylene Isomers, ug/L 28 200 28 2300 990
Carbon Range, . C6-C12 C6-C12 C6-Cl12 C6-C12 C6-C12
TPH (Gasoline Range), ug/L 800 4000 2000 15000 7500
Surrogates **
i a,a,a-Trifluorotoluene Rep., ug/L 48.9 539 524 1070 494
a,a,a-Trifluorotoluene Th., ug/L 50.0 500 500 1000 500




B C Analytical o

801 Western Avenue
Glenddle, CA 91201

818/247-5737 LOG NO: G96-06-013
Fax: 818/247-9797
Received: 03 JUN 96
Mailed : 05 JUN 96

Ms. Myna Dehnert

Brown and Caldwell Consultants
1415 Louisiana, Suite 2500
Houston, TX 77002

Project: 2832.11

REPORT OF ANALYTICAL RESULTS Page 3
LOG NO SAMPLE DESCRIPTION, AQUEQUS SAMPLES DATE SAMPLED
06-013-12  MwW-4 31 MAY 96
PARAMETER 06-013-12
BTEX/GRO (8020) (8015M)
Date Analyzed 06/03/96
Dilution Factor, Times 5
Benzene, ug/L 84
Toluene, ug/L 830
Ethylbenzene, ug/L 280
Total Xylene Isomers, ug/L 1100
Carbon Range, . C6-Cl12
TPH (Gasoline Range), ug/L 6200
Surrogates **
a,a,a-Trifluorotoluene Rep., ug/L 274
a,a,a-Trifluorotoluene Th., ug/L 250




B C Analytical

801 Western Avenue

Glendale, CA 91201

818/247-5737 LOG NO: G96-06-013
Fax: 818/247-9797

Received: 03 JUN 96
Mailed : 05 JUN 96

Ms. Myna Dehnert

Brown and Caldwell Consuitants
1415 Louisiana, Suite 2500
Houston, TX 77002

Project: 2832.11

REPORT OF ANALYTICAL RESULTS Page 4

LOG NO SAMPLE DESCRIPTION, AQUEQUS SAMPLES DATE SAMPLED
06-013-5 FB-1 31 MAY 96
06-013-13  Trip Blank #60502 31 MAY 96
PARAMETER 06-013-5 06-013-13
BTEX/GRO (8020) (8015M)

Date Analyzed 06/04/96 06/03/96

Dilution Factor, Times 1 1

Benzene, ug/L <0.3 <0.3

Toluene, ug/L 0.72 <0.3
Ethylbenzene, ug/L <0.3 <0.3

Total Xylene Isomers, ug/L 0.82 <0.6
Carbon Range, . C6-C12 C6-C12
TPH (Gasoline Range), ug/L <100 <100
Surrogates **

a,a,a-Trifluorotoluene Rep., ug/L 48.9 51.4

a,a,a-Trifluorotoluene Th., ug/L 50.0 50.0

M 77§/M;7 A

Greta Ga]oustian,égﬂboratony Director

The analytical results within this report relate only to the specific
compounds and samples investigated and may not necessarily reflect
other apparently similar material from the same or a similar location.

This report shall not be reproduced, except in full, without the
written approval of BCA. No use of this report for promotional or
advertising purposes is permitted without prior written BCA approval.

......




ORDER PLACED FOR CLIENT: Brown and Caldwell Consultants 9606013 :
BC ANALYTICAL : GLEN LAB : 12:57:57 05 JUN 1996 - P. 1

i H%MPLES... SAMPLE DESCRIPTION.. DETERM......... DATE...... METHOD..... EQUIP. BATCH.. ID.NO
f ANALYZED

‘ 06013*1 MwW-8 GAS.TPH.BTEX 06.03.96 8015M 536-23 96572 8171
1 06013*2 MwW-6 GAS.TPH.BTEX 06.03.96 8015M 536-23 96572 8171
I 9606013*3 2832-D GAS.TPH.BTEX 06.04.96 8015M 536-21 96261 8171
i 06013*4 MW-5 GAS.TPH.BTEX 06.03.96 8015M 536-23 96572 8171
5 06013*6 MwW-7 GAS.TPH.BTEX 06.03.96 8015M 536-23 96572 8171
| 9606013*7 MW-11 GAS.TPH.BTEX 06.03.96 8015M 536-23 96572 8171
| 06013*8 MW-9 GAS.TPH.BTEX 06.03.96 8015M 536-23 96572 8171
@E06013*9 MW-10 GAS.TPH.BTEX 06.03.96 8015M 536-23 96572 8171
f "9006013*10 MW-3 GAS.TPH.BTEX 06.04.96 8015M 536-21 96261 8171
i  9606013*11 MW-1 GAS.TPH.BTEX 06.04.96 8015M 536-21 96261 8171
} 06013*12 MW-4 GAS.TPH.BTEX 06.03.96 8015M 536-23 96572 8171
1 06013*5 FB-1 GAS.TPH.BTEX 06.04.96 8015M 536-21 96261 8171
| 9606013*13 Trip Blank #60502 GAS.TPH.BTEX 06.03.96 8015M 536-23 96572 8171

i

Notes: Equipment BC Analytical identification number for a

particular piece of analytical equipment.

ID.NO

BC Analytical employee identification number of
analyst.
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m SURROGATE RECOVERIES :
: BC ANALYTICAL : GLEN LAB : 12:58:14 05 JUN 19% - P. 1 :

mETHOD ANALYTE BATCH ANALYZED REPORTED TRUE %REC FLAG LCL UCL
m606013*1
8015M a,a,a-Trifluorotoluene Re96572 06/03/96 50.8 50.0 102 78 126
fls06013+2
015M a,a,a-Trifluorotoluene Re96572 06/03/96 51.8 50.0 104 78 126
j606013*3
mOISM a,a,a-Trifluorotoluene Re96261 06/04/96 539 500 108 78 126
9606013*4
mOISM a,a,a-Trifluorotoluene Re96572 06/03/96 50.1 50.0 100 78 126
606013*5
ﬂOISM a,a,a-Trifluorotoluene Re96261 06/04/96 48.9 50.0 98 78 126
606013*6
015M a,a,a-Trifluorotoluene Re96572 06/03/96 52.3 50.0 105 78 126
606013*7
8015M a,a,a-Trifluorotoluene Re96572 06/03/96 48.9 50.0 98 78 126
606013*8
015M a,a,a-Trifluorotoluene Re96572 06/03/96 539 500 108 78 126
9606013*9
015M a,a,a-Trifluorotoluene Re96572 06/03/96 524 500 105 78 126
9606013*10
015M a,a,a-Trifluorotoluene Re96261 06/04/96 1070 1000 107 78 126
606013*11
@OlSM a,a,a-Trifluorotoluene Re96261 06/04/96 494 500 99 78 126
606013*12
8015M a,a,a-Trifluorotoluene Re96572 06/03/96 274 250 110 78 126
E606013*13
WOlSM a,a,a-Trifluorotoluene Re96572 06/03/96 51.4 50.0 103 78 126
i
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APPENDIX C

I REMEDIATION SYSTEM OPERATION DATA SHEETS

WABJSERVA2832\007R.DOC

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




JUL 18’96 @7:35 FR BY SERVICESs HOBBS 585 352 7397 TO 17137599952 P.B1

BJ Services
Hobbs, New Mexico

ph (505) 392-5556 fax (505) 392-7307
Date : L)-(—U:—xglo
Recorded by : ﬁﬁmﬁkzmhm}d&_
Time :
Weather conditions :
Temperature :
Hunudity :
f} Barometric Press :
| Time : %0 ome Blower Measurements
Injection System Extraction System
| Flow Rate 2O scfim Flow Rate oy scfim
y Pressure S0 psi Vacumm 20 in. H,O
Temperature YoM F Temperature (ATA N F
Time : Differential Pressure Readings (AP)
: Injection System Extraction System
H Lat. # | AP (in, H,O) | Ps (PST) Lat. # [ AP (in. H,0) | Ps (in. H;,0)
1 1
2 2
u 3 3
4 4
5 [N/A N/A 5
[ 5 6
7 7
I Time : _{p\ Blower Measurements
'\ Injection System Exiraction System
Flow Rate Yo scfm Flow Rate Voo scfim
Pressure o psi Vacuum 20 in H,0
Temperature \Que F Temperature (2l F
_ Fax daily to : Myna Dehnert @ (713) 759-0952
voice (713) 759-0999

dok TOTAL PAGE.BAL Aok




Vi f

DEC 28’95 908:55 FR BJ SERVICES:

HOBBS

BJ Services
Hobbs, New Mexico

ph (505) 392-5556

fax (505) 392-7307

Date : i/é//qQ

7 Pl

S@5 392 7397 TO 17137598952

P.01

Recorded by : Water drained from extraction umit:
AM Mam
Time : Standby
Weather condmons /4% Lwn 4/’
Temperatare PM Main
Humidity : Standby
Barometric Press :
Time : / 9@ a Blower Measurements
Injection System Extraction System
Flow Rate 40 scfin Flow Rate /@ schn
Pressure " 5] psi Vacuum Z4_m. HO0
Temperature /40 _E Temperature Y/} F
Time : Differential Pressure Readings (AP)
Injection System Extraction System
Lat. # | AP (in. H,0) | Ps (PSI) Lat #| AP (in_H,O) | Ps (in. H;O) _
1 1
2 2
3 3
4 4
5 |N/A N/A 5
6 6
7 7
Time : Blower Measurements
Injection System Extraction System
Flow Rate scfin Flow Rate scfm-
Pressure psi Vacuum in. 1,0
Temperature F Temperature F

Fax daily to . Myna Dehnert @ (713) 759-0952

voice (713) 759-0999

sk TOTAL PAGE.BB1 *x




APPENDIX D

LABORATORY ANALYTICAL REPORTS
AIR SAMPLES

WABJSERVA2832\007R.DOC

Use or disclosure of data contained on this sheet is subject 1o the restriction specified at the beginning of this document.”




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
® HOUSTON, TEXAS 77054

PHONE (713) 660-0901

SPL, INC.

REPORT APPROVAL SHEET

WORK ORDER NUMBER:_96 - 04 - (C90

Approved for release by:

QZC(/Q' (\ N/ /A/ Date: /jﬁ/?p

M. Scozt Sample, Laboratory Director

)j?_oafbiz'//\/ci——‘ Date: ‘L{LB’O | /74

Siok Hong Chen, Project Manager

|




hern Petroleum Laboratories
*k k% CUMMARY REPORTH** % & * HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0901

® 04/25/96

;&Company:

Brown and Caldwell

fi site: Hobbs, NM
Project No: 2832.31

Project: Hobbs Remediation

b

"

ANALYTICAL DATA

i} NOTE: ND - Not Detected

'N
P D CLIENT ID BENZENE TOLUENE ETHYLBENZ. XYLENE TPH-IR TPH-GC LEAD MTBE
AR X DATE SAMPLED PQL PQL PQL PQL
1(jEy-01 Effluent 042496-01 4 37 10 36 900

1\‘ 04/24/96 15:00:00 lppm lppm 1ppm 1ppm 25ppm

'EX - METHOD 5030/8020 (Modified) **=*

Method Modified 8015A Airx**x*

,gmg}!‘;‘/é L../“""‘

,.1;

Q)

O
]

SPL, Inc., - Prd&ject Manager




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
® HOUSTON, TEXAS 77054

‘ o . PHONE (713) 660-0901
Certificate of Analysis No. H9-9604C90-01

Brown and Caldwell
1415 Louisianna

Houston, TX 77002

m ATTN: Myna Dehnert DATE: 04/29/96
PROJECT: Hobbs Remediation PROJECT NO: 2832.31

m SITE: Hobbs, NM MATRIX: AIR
SAMPLED BY: B J Services DATE SAMPLED: 04/24/96 15:00:00
SAMPLE ID: Effluent 042496-01 DATE RECEIVED: 04/25/96

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
' BENZENE 4 1P ppm
TOLUENE 37 1P ppm
ETHYLBENZENE 10 1P ppm
TOTAL XYLENE 36 1P ppm
TOTAL VOLATILE AROMATIC HYDROCARBONS 87 ppm

METHOD 5030/8020 (Modified) ***
Analyzed by: DAO
Date: 04/26/96

Total Petroleum Hydrocarbons 900 25 ppm
Method Modified 8015A Air***
Analyzed by: DAO

Date: 04/26/96 02:35:00

o

- Practical Quantitation Limit

= Es Em B Em

tes: *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.

)?Qiﬁgf}cux/”‘“

SPL, Inc., - Projedt Manager




QUALITY CONTROL
DOCUMENTATION




* SPL BMTCH QUALITY CONTROL REPORT ** PAGE HOUSTON LABORATORY

METHCD 5030/8020 (Modified) 8880 INTERCHANGE DRIVE
® HOUSTON. TEXAS 77054
PHONE (713) 660-0901

Matrix: Air Batch Id: HP_P960425104010
Units: ppm
! BLANK SPIKES
SPIKE Sample Spike Matrix  Spike Matrix Spike MS/MSD QC Limitg (**)
COMPOUNDS Results Added Duplicate Relative % (Advisory)
Result Recovery| Result Recovery]Difference{ RPD
<2> <3> <l> <4> <l> <5> Max. Recovery Range
&;ZENB ND 20 14 70.0 14 70.0 0 30 20 - 150
TOLUENE ND 20 13 65.0 14 70.0 7.41 30 20 - 150
HTHYLBENZENE ND 20 13 65.0 14 70.0 7.41 30 20 - 150
XYLENE ND 20 13| 65.0 14 70.0 7.41 30 20 - 150
M & P XYLENE ND 20 15 75.0 16 80.0 6.45 30 20 - 150
w;yst: DAO * = Values COutside QC Range
Sequence Date: 04/25/96 NC = Not Calculated (Sample exceeds spike by factor of 4 or more)
erhod Blank File ID: ND = Not Detected/Below Detection Limit
nple File ID: % Recovery = (( <1> - <2> ) / «<3> ] x 100
nk Spike File ID: PP__709.TX0 Relative Percent Difference = |(<d4> - <5> | / [(<4> + <5> ) x 0.5] x 100
Matrix Spike File ID: (¥*) = Source: Temporary Limits
ﬁrlx Spike Duplicate File ID:
SAMPLES IN BATCH (SPL_ID) : 9604D25-01A 9604D25-02A 9604C9%0-01A

- N \
I QC Officer .




’ * SPL BATCH QUALITY CONTROL REPORT *+ PAGE HOUSTON LABORATORY
g‘ METHOD 8015 (Modified) 8880 INTEHCHANGE DR|VE
® HOUSTON, TEXAS 77054
PHONE (713) 660-0901
Matrix: Air Batch Id: HP_P960425104000
é‘ Units: Ppm
' BLANK SPIKES
SPIKE Sample Spike Matrix Spike Matrix Spike MS/MSD QC Limitg(**)
COMPOUNDS Results Added Duplicate Relative % (Advisory)
Result Recovery| Result Recovery|Difference| RPD
. <2> <3> <1l> <4> <l> <5> Max. Recovery Range
1)
;“
TPHAIR ND 200 200 $9.5 230 114 13.6 30 20 - 150
mAnalyst: DAO * = Values Outside QC Range
Sequence Date: 04/25/96 NC = Not Calculated (Sample exceeds spike by factor of 4 or more)
Method Blank File ID: ND = Not Detected/Below Detection Limit
] Sample File ID: % Recovery = [( <1» -~ <2> } / <3> ] x 100
" Blank Spike File ID: P 709.TX0 Relative Percent Difference = |(<4> - <5> | / {(<4> + <5> } x 0.5] x 100
Matrix Spike File ID: (**) = Source: Temporary limits
. Matrix Spike Duplicate File ID:
N
I
:
SAMPLES IN BATCH(SPL ID}: 3604D25-01A S604D25-02A 9604C90-01A
I M
R
~ ; T~
" ™ - =
QC Officer X
—
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CHAIN OF CUSTODY

AND

SAMPLE RECEIPT CHECKLIST
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” SPL Houston Environmental Laboratory
I Sample Login Checklist
HT)ate: ) Time: '

| 4-2<9% [l.60

Tb04c70

2
Z
)

ESPL Sample ID:

IﬂJ Chain-of-Custody (COC) form is present.
COC is properly completed.

[\

If no, Non-Conformance Worksheet has been completed.

L s

Custody seals are present on the shipping container.

If yes, custody seals are intact.

ARAEAN

All samples are tagged or labeled.

I No N RV, B RENE QO

If no, Non-Conformance Worksheet has been completed.

Sample containers arrived intact
Temperature of samples upon arrival:

.

{(/V\,J‘u:.;(  C

oo

10 |[Method of sample delivery to SPL:  |SPL Delivery

Client Delivery

FedEx Delivery (airbill #) 789 27 ] 9430
Other: )

11 |Method of sample disposal: SPL Disposal 1/
HOLD

Return to Client

Name: 7 7 Date:
Uite Bowon st










FINAL
FEBRUARY 1996 GROUNDWATER
SAMPLING REPORT
HOBBS, NEW MEXICO FACILITY
BJ SERVICES COMPANY, U.S.A.
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FINAL

FEBRUARY 1996 GROUNDWATER SAMPLING REPORT
HOBBS, NEW MEXICO FACILITY

BJ SERVICES COMPANY, U.S.A.

Prepared for

BJ Services Company, U.S.A.
8701 New Trails Drive
The Woodlands, Texas

BC Project Number: 2832.11

Ly 0 M=

Myna . Dehnert
Associate Geologist
Certified Scientist #057

June 17, 1996

Brown and Caldwell

1415 Louisiana, Suite 2500 )

Houston, Texas 77002 - (713) 759-0999

“This report was prepared in accordance with the standards of the environmental consulting industry at the time it was
prepared. It should not be relied upon by parties other than those for whom it was prepared, and then only to the extent of the

scope of work which was authorized. This report does not guarantee that no additional environmental contamination beyond
that described in this report exists at this site.”

mem_m_mm
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1.0 INTRODUCTION

Brown and Caldwell conducted the field activities associated with the February 1996 quarterly
groundwater sampling event at BJ Services Company, U.S.A. (BJ Service) facility located at 2708
West County Road, in Hobbs, New Mexico. The facility layout is shown on Figure 1.

The facility formerly operated an above-grade on-site fueling system. Subsurface contamination
near the fueling system 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. The fueling system comprised one, 22,500 gallon diesel aboveground storage tank
(AST) and one, 5,500 gallon AST. The New Mexico Oil Conservation Division (OCD) requires
quarterly groundwater monitoring for hydrocarbon constituents, as the result of the diesel fuel
release. A site chronology detailing the history of the fueling system, the groundwater recovery

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

During the February 1996 sampling event, groundwater samples were collected and analyzed for
total benzene, ethylbenzene, toluene, and total xylene (BETX). This report presents the results of
the groundwater sampiing event conducted for BJ Services and includes a description of the field
activities and a summary of the analytical results. Also included is a groundwater potentiometric

surface map and hydrocarbon distribution map.
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20 GROUNDWATER SAMPLING AND ANALYSES

On February 23 and 24, 1996 Brown and Caldwell purged and sampled the groundwater
monitoring wells to determine concentrations of dissolved-phase hydrocarbons in the groundwater

at the facility. The following sections describe the activities conducted during this sampling event.

2.1  Groundwater Measurements and Sampling

A total of 10 monitoring wells were sampled during the quarterly 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 all 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
towards the southeast with a hydraulic gradient of 0.008 ft/ft. A Potentiometric Surface Map is
presented in Figure 2. Phase-separated hydrocarbons were detected in monitoring wells MW-1 and
MW-4 with thickness ranging from a sheen to 0.01 feet. The presence of phase-separated
hydrocarbons in monitoring wells MW-1 and MW-4 is attributed to the decline in water levels

since the previous quarter.

Groundwater samples were collected from all monitoring wells on February 23 and 24, 1996. The
samples were collected after purging the wells with a submersible pump to remove at least three
well volumes or until the well became dry. 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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Following recovery, the groundwater samples were collected from each monitoring well using a
new, 3-foot long, 1/2-inch LD., disposable polyethylene bailer. Each sample was transferred to
laboratory prepared, clean glass and/or plastic containers sealed with Teflon®-lined lids; labeled;
and placed on ice in an insulated cooler for shipment via overnight courier to BC Analytical in
Glendale, California. Each cooler was accompanied by completed chain-of-custody

documentation.

Additional groundwater parameters were measured to assess the potential for natural attenuation
purposes during the purging and sampling activities. These parameters were dissolved oxygen and
dissolved ferrous iron. All 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.

All field measurement equipment was decontaminated prior to and after each use.

Decontamination procedures used consisted of washing with fresh water and a non-phosphate
detergent and rinsed with deionized (DI) water. Purged water and excess water generated by
equipment cleaning operations was 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 benzene,
ethylbenzene, toluene, and total xylenes (BETX) by EPA Method 8020 and total petroleum
hydrocarbons (TPH) by EPA Method 8015 Modified. Total concentrations of BETX constituents
above the laboratory detection limit were reported in 7 of the 10 groundwater samples obtained
during this sampling event. Total benzene concentrations ranged from below the method detection
limit of 0.3 micrograms per liter (ug/L) in MW-5, MW-7, and MW-8 to 8,100 pug/L in MW-6.

Total BETX concentrations ranged from below the method detection limit of 0.6 pg/L in MW-5 to
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24,400 pg/L in MW-6. TPH concentrations ranged from below the detection limit of 0.100
milligrams per liter (mg/L) to 58 mg/L in MW-6. A cumulative summary of analytical results for
groundwater samples is included as Table 4. A benzene concentration map is included as Figure 3.
Figure 4 illustrates the distribution of selected target analytes, which include benzene, total BETX,

and TPH. The laboratory analytical reports and chain of custody record are included in Appendix
B.
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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 from 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 in the soil
residual (adsorbed phase) and in the soil moisture (dissolved phase), and removes the volatile
contaminants. 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 the soil moisture in the capillary fringe and vadose zone. The higher dissolved
oxygen content facilitates indigenous microorganisms to accelerate biodegradation of the

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

The OCD approved the RAP on August 11, 1994. The installation of the biosparging system was
conducted between August 2 through 24, 1995. A total of nineteen combined injection/extraction
wells, 3 vacuum extraction wells, associated piping, and two extraction blowers and one injection
blower were installed. The biosparaging system layout is presented in Figure 5. The vapors
recovered during the extraction process are discharged to the atmosphere in accordance with the

State of New Mexico Air Quality Regulations.

During system operations, blower operating parameters, such as flow rate, pressure, and vapor
temperature are monitored and recorded on the System Operation Data Sheets included in
Appendix C. An effluent air sample is collected on a monthly basis from the recovered vapors to
monitor the bioremediation process and emission rate. A summary of the analytical results for the
air emissions is included as Table 5. The laboratory analytical reports and chain-of-custody

documentation are included in Appendix D.
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Since the biosparging system has been in operation, the vapor extraction system has operated at an
average flow of 125 cfm at 100°F. The air injection system has operated at an average flow of 28
cfm at 4.5 psig, 160°F. Monthly air samples have been collected and analyzed for total petroleum
hydrocarbons (TPH) using EPA Method 8015 (modified) and total volatile aromatic hydrocarbons,
benzene, ethylbenzene, toluene, and total xylene (BETX) using EPA Method 4030/8020
(modified). The total BETX emissions for the second quarter ranged from 0.23 Ib/hour to 0.33
Ib/hour and TPH emissions ranged from 1.04 1b/hr to 2.33 Ib/hr.
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40 CONCLUSIONS AND RECOMMENDATIONS

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

quarterly groundwater sampling event.

4.1 Conclusions

. Groundwater flow remains to the east with an average hydraulic gradient of 0.008 ft/ft.
o Free product thickness has decreased in MW-1 and MW-4 since November 1995.

° Total BETX concentrations have decreased in monitor wells MW-3, MW-7, MW-8, MW-
10, and MW-11.

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

4.2 Recommendations

o Continue the quarterly groundwater sampling program and the operation and maintenance
of the biosparging system.
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TABLE 1
SITE CHRONOLOGY
BJ SERVICES COMPANY, U.S.A.
HOBBS, NEW MEXICO

DATE

ACTIVITY

February 7, 1991

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

August 6, 1991

OCD requests submittal of an investigation work plan.

September 5, 1991

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

November 15, 1991

The OCD approves Technical Work Plan submitted by RSA.

December 16, 1991

RSA samples the fresh water well. Analytical results are submitted to the
OCD.

February 21, 1992

Western samples the fresh water well. Analytical results are submitted to
the OCD.

July 29 - August 10, 1992

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

October 12, 1992

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

December 2, 1992

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

April 13, 1993

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

April 15, 1993

Brown and Caldwell installs off-site monitoring well.

April 22, 1993

Brown and Caldwell samples off-site monitoring well.

May 27, 1993 Brown and Caldwell submits a letter report documenting the installation and
sampling of the off-site monitoring well to the OCD.

June 2, 1993 Brown and Caldwell conducts a short-term aquifer test using the fresh water
well at the facility.

June 8, 1993 USTank Management, Inc. Conducts 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) requests to sample the off-site
monitoring well. ENSR is the environmental consultant of the adjacent
property owner on which the off-site well is located.

July 15, 1993

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

Tuly 30, 1993

USTank Management, Inc. Submits 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 2 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; all 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 quarterly groundwater sampling event.
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TABLE 1 (CONTINUED)
SITE CHRONOLOGY
BJ SERVICES COMPANY, U.S.A.
HOBBS, NEW MEXICO

DATE

ACTIVITY

July 31, 1995

Brown and Caldwell conducted quarterly groundwater sampling event.

August 2-9, 1995

Installation of biosparging system initiated. Nineteen combined
injection/extraction wells and three vacuum extraction wells 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 Caldweil conducted quarterly groundwater sampling event.

February 23, 1996

Brown and Caldwell conducted quarterly groundwater sampling event.
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Table 2
! l Cumulative Groundwater Elevation Data
BJ Services Company, U.S.A.
Hobbs, New Mexico

. Top of Casing Depth to . .

Well ID Date Measured Elevation {ft) fll-)::lﬂ';‘g) C“(’;t)e:) Hydrocarbon from ?:;1:::;":; Poten‘;:‘r:et::: (Sf:l)rface
(relative) TOC (ft)

l MW-1 August 10, 1992 101.44 53.22 None 0.00 48.22

February 9, 1993 101.44 53.03 None 0.00 48.41

August 18, 1993 101.44 53.10 None 0.00 48.34

January 26, 1994 101.44 53.31 None 0.00 48.13

' May 3, 1995 101.44 54.64 54.44 0.20 46.80

July 31, 1995 101.44 54.14 None 0.00 47.30

November 14, 1995 101.44 53.69 None 0.00 4775

February 23, 1996 101.44 54.32 SHEEN 0.01 47.12

l MW-2 August 10, 1992 1015 52.82 None 0.00 48.68

February 9, 1993 98.75 49.60 None 0.00 49.15

y August 18, 1993 98.75 49.71 None 0.00 49.04

January 26, 1994 98.75 49.97 None 0.00 48.78

| May 3, 1995 98.75 Well destroyed

MW-3 August 10, 1992 101.44 52.99 None 0.00 48.45

|] February 9, 1993 101.44 52.72 None 0.00 48.72

August 18, 1993 101.44 52.82 None 0.00 48.62

January 26, 1994 101.44 53.05 None 0.00 48.39

May 3, 1995 101.44 54.31 None 0.00 47.13

July 31, 1995 98.76 51.24 None 0.00 47.52

November 14, 1995 98.76 51.10 None 0.00 47.66

February 23, 1996 98.76 51.68 None 0.00 47.08

MW-4 August 10, 1992 99.33 50.55 None 0.00 48.78

I] February 9, 1993 99.33 50.26 None 0.00 49.07

August 18, 1993 99.33 50.38 None 0.00 48.95

January 26, 1994 99.33 50.90 50.60 0.30 48.43

May 3, 1995 99.33 51.51 51.06 0.45 47.82

I] July 31, 1995 99.33 51.74 51.48 0.26 47.59

November 14, 1995 99.33 51.03 None 0.00 48.30

February 23, 1996 99.33 51.65 SHEEN 0.01 47.68

I] MW-5 August 10, 1992 101.85 52.38 None 0.00 49.47

February 9, 1993 101.85 52.06 None 0.00 49.79

August 18, 1993 101.85 52.16 None 0.00 49.69

January 26, 1994 101.85 52.50 None 0.00 49.35

May 3, 1995 101.85 53.57 None 0.00 48.28

July 31, 1995 101.85 53.27 None 0.00 48.58

November 14, 1995 101.85 52.83 None 0.00 49.02

February 23, 1996 101.85 53.57 None 0.00 48.28

I] MW-6 February 9, 1993 99.25 50.58 None 0.00 48.67

August 18, 1993 99.25 50.78 None 0.00 48.47

January 26, 1994 99.25 51.00 None 0.00 48.25

May 3, 1995 99.25 52.63 None 0.00 46.62

I] July 31, 1995 99.25 51.90 None 0.00 47.35

November 14, 1995 99.25 51.19 None 0.00 48.06

February 23, 1996 99.25 52.10 None 0.00 47.15
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Table 2

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

Top of Casing Depth to . .
Well ID Date Measured Elevation (ft) f?::l’;‘;‘)’ C“(/::)e(‘; , Hydrocarbon from ?:;:::;b(:g Pom';;::::z:: (Sf:l)rface
(relative) TOC (ft)
MW.7 February 9, 1993 98.96 50.53 None 0.00 48.43
August 18, 1993 98.96 50.74 None 0.00 48.22
January 26, 1994 98.96 51.01 None 0.00 47.95
May 3, 1995 98.96 52.25 None 0.00 46.71
July 31, 1995 98.96 51.92 None 0.00 47.04
November 14, 1995 98.96 51.48 None 0.00 47.48
February 23, 1996 98.96 52.15 None 0.00 46.81
MW-8 February 9, 1993 99.12 50.48 None 0.00 48.64
August 18, 1993 99.12 50.67 None 0.00 48.45
January 26, 1994 99.12 50.96 None 0.00 48.16
May 3, 1995 99.12 52.15 None 0.00 46.97
July 31, 1995 99.12 51.77 None 0.00 47.35
November 14, 1995 99.12 51.37 None 0.00 47.75
February 23, 1996 99.12 52.17 None 0.00 46.95
MW-9 April 22, 1993 99.18 49.73 None 0.00 49.45
July 15, 1993 99.18 49.65 None 0.00 49.53
August 18, 1993 99.18 49.85 None 0.00 49.33
January 26, 1994 99.18 50.02 None 0.00 49.16
May 3, 1995 99.18 51.35 None 0.00 47.83
July 31, 1995 99.18 50.97 None 0.00 48.21
November 14, 1995 99.18 50.43 None 0.00 48.75
February 23, 1996 99.18 51.12 None 0.00 48.06
MW-10 August 18, 1993 98.9 51.54 None 0.00 47.36
January 26, 1994 98.9 51.90 None 0.00 47.00
May 3, 1995 98.9 5297 None 0.00 4593
July 31, 1995 98.9 52.87 None 0.00 46.03
November 14, 1995 98.9 52.51 None 0.00 46.39
February 23, 1996 98.9 53.05 None 0.00 45.85
MW-11 August 18, 1993 98.82 51.92 None 0.00 46.90
January 26, 1994 98.92 52.32 None 0.00 46.60
May 3, 1995 98.92 53.38 None 0.00 45.54
July 31, 1995 98.92 53.35 None 0.00 45.57
November 14, 1995 98.92 52.96 None 0.00 45.96
February 23, 1996 98.92 53.50 None 0.00 4542
Notes: (1) All measurements are recorded to the nearest 0.01 foot units.

(2) MW-2 could not be located and is assumed destroyed.
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Table 4

Cumulative Results of Analysis for Groundwater Samples

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

Well ID Sampling Benzene'” Toluene Ethylbenzene™ Xylenes” Total BTEX TPH®
Date (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (mg/L)
MW-1 10-Aug-92 5,550 12,090 2,160 7,370 27,170 NA®
9-Feb-93 2,100 6,500 1,300 7,400 17,300 NA
19-Aug-93 3,200 7,300 1,200 3,700 15,400 NA
27-Jan-94 1,930 4,580 672 2,390 9,572 NA
3-May-95 Not Sampled - Phase-Separated Hydrocarbons Present
1-Aug-95 390 1,300 230 800 2,720 5.7
15-Nov-95 880 1,800 300 970 3,950 6.8
23-Feb-96 1,500 3,700 620 2,200 8,020 21
MW-2 10-Aug-92 14.9 <4.0 <4.0 <4.0 14.9 NA
9-Feb-93 <2.0 <2.0 <2.0 <6.0 ND® NA
19-Aug-93 100 12 3 13 128.0 NA
27-Jan-94 <1.0 1.2 2 25 57 NA
3-May-95 Well Destroyed
MW-3 10-Aug-92 304.9 2,099 6,760 1,586 10,749.9 NA
9-Feb-93 130 <10.0 <10.0 190 320 NA
19-Aug-93 560 3,100 630 1,900 6,190 NA
27-Jan-94 1,070 5,380 510 3,120 10,080 NA
4-May-95 770 3,300 470 1,800 6,340 NA
1-Aug-95 490 2,900 890 1,600 5,880 14
15-Nov-95 250 1,000 180 440 1,870 2.9
23-Feb-96 120 810 170 560 1,660 4
Mw-4 10-Aug-92 2,594 10,360 2,160 6,740 21,854 NA
9-Feb-93 5,200 15,000 2,200 10,000 32,400 NA
19-Aug-93 3,000 12,000 <2,000 7,000 22,000 NA
27-]Jan-94 Not Sampled - Phase-Separated Hydrocarbons Present
3-May-95 Not Sampled - Phase-Separated Hydrocarbons Present
1-Aug-95 5,700 17,000 3,500 13,000 39,200 120
15-Nov-95 490 1,600 310 1,100 3,500 52
23-Feb-96 360 2,800 560 2,500 6,220 18
MW-5 10-Aug-92 <4.0 <4.0 <4.0 <4.0 ND NA
9-Feb-93 <2.0 <2.0 <2.0 <6.0 ND NA
10-Aug-93 <20 <20 <20 <2.0 ND NA
27-Jan-94 8.7 29.9 4 I1.3 539 NA
3-May-95 37 53 0.92 4.6 14.5 NA
1-Aug-95 <03 <0.3 <03 <0.6 ND <0.100
15-Nov-95 <0.3 1.2 <0.3 1.5 2.7 <0.100
23-Feb-96 <0.3 <0.3 <0.3 <0.6 <0.6 <0.100
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l Table 4
Cumulative Results of Analysis for Groundwater Samples
I BJ Services Company, U.S.A.
‘ Hobbs, New Mexico
\
Well ID Sampling Benzene" Toluene® Ethylbenzene" Xylenes“) Total BTEX TPH?®
l Date (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (mg/L)
MW-6 10-Aug-92 NS @ NS NS NS NS NS
I 9-Feb-93 7,000 19,000 3,100 7,200 36,300 NA
19-Aug-93 8,100 19,000 3,500 6,400 37,000 NA
27-Jan-94 7,960 20,200 3,830 6,150 38,140 NA
4-May-95 11,000 17,000 2,900 6,000 36,900 NA
l 1-Aug-95 8,300 12,000 2,500 5,100 27,900 60
15-Nov-95 8,900 17,000 2,900 5,500 34,300 57
23-Feb-96 8,100 10,000 2,300 4,000 24,400 58
' MW-7 10-Aug-92 NS NS NS NS NS NS
9-Feb-93 <2.0 <2.0 <2.0 <6.0 NS NA
19-Aug-93 <20 3 <20 <20 3.00 NA
l 27-Jan-94 1.1 <1.0 <1.0 <1.0 1.10 NA
3-May-95 52 34 0.67 2.8 58.87 NA
1-Aug-95 22 22 0.85 2.8 27.85 <0.100
15-Nov-95 8.4 0.77 <03 0.93 10.10 <0.100
I] 23-Feb-96 <0.3 <0.3 <0.3 <0.6 ND <0.100
022396-1®  23-Feb-96 <0.3 <0.3 <0.3 <0.6 <0.6 <0.100
m MW-8 10-Aug-92 NS NS NS NS NS NS
9-Feb-93 <2.0 <2.0 <2.0 <6.0 ND NA
19-Aug-93 <2.0 <20 <2.0 <2.0 ND NA
27-Jan-94 <1.0 <1.0 <1.0 <1.0 ND NA
I} 3-May-95 3 49 0.75 3.7 12.35 NA
1-Aug-95 3.1 1.2 0.47 1.6 6.37 <0.001
080195® 1-Aug-95 3.6 1.5 0.51 1.5 7.11 <0.100
15-Nov-95 <03 0.52 <0.3 <0.6 0.52 <0.100
23-Feb-96 <0.3 <0.3 <0.3 <0.6 <0.6 <0.100
MW-9 22-Apr-93 570 380 <50.0 870 1,820 NA
I] 15-Jul-93 121 73 3 458 589 NA
19-Aug-93 390 290 40 250 970 NA
27-Jan-94 327 357 51.1 293 1,028 NA
3-May-95 380 110 19 120 629 NA
I] 1-Aug-95 660 410 91 310 1,471 6.2
15-Nov-95 240 24 11 140 415 1.5
11159501®  15-Nov-95 170 18 10 120 318 1.9
l] 23-Feb-96 170 8 2.3 160 350 43
I] G \28320INGWTAB.XLS




Table 4
Cumulative Results of Analysis for Groundwater Samples
BJ Services Company, U.S.A.
Hobbs, New Mexico

Well ID Sampling Benzene” Toluene'” Ethylbenzene Xylenes" Total BTEX TPH®
Date (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (mg/L)

MW-10 19-Aug-93 190 460 <200 240 890 NA

27-Jan-94 13.4 4 5.5 33.6 56.5 NA

4-May-95 980 15 11 84 1,090 NA

1-Aug-95 1,300 32 32 100 1,464 36

15-Nov-95 1,000 24 15 36 1,075 1.7

23-Feb-96 810 23 27 44 904 24

MW-11 19-Aug-93 <2.0 <2.0 <2.0 <2.0 ND NA

27-Jan-94 <1.0 <1.0 <l.0 <10 ND NA

4-May-95 <0.3 <0.3 <0.3 <0.6 ND NA

1-Aug-95 44 29 5.5 13 91.5 0.2

15-Nov-95 190 2.8 6.2 11 210.0 0.4

23-Feb-96 49 1.2 0.51 4 54.7 0.25

Field Blank

11159502 15-Nov-95 <0.3 0.42 <0.3 <0.6 0.42 <0.100
Field Blank 23-Feb-96 <0.3 <0.3 <0.3 <0.6 ND <0.100
Trip Blank 23-Feb-96 <0.3 <0.3 <0.3 <0.6 ND <0.100

NOTES: 1) BTEX analyzed using EPA Method 8015 modified.
2) Total Petroleum Hydrocarbons (TPH) analyzed using EPA Method 8015 modified.
3) NA = Not analyzed.
4) NS = Not sampled.
5) ND = Concentration not detected above method detection limit.
6) Field duplicate collected from monitor well.
7) Biosparging System (extraction blower only) was placed into operation on September 22, 1995.
8) Biosparging system (extraction and injection blowers) was placed into operation on November 14, 1995.
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APPENDIX A

GROUNDWATER SAMPLING FORMS

WABJSERV\2832\004R.DOC

Use or disclosure of data contained on this sheet is subject to the restriction specified at the beginning of this document.”
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Condition of Well, Remarks:
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GROUNDWATER SAMPLING FIELD DATA SHEET owa__ 2837 1/ Page___dl
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l B C Analytical
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801 Western Avenue
Glendale, CA 91201
818/1247-5737

Fax: 818/1247-9797

March 4, 1996

Brown and Caldwell Consultants
1415 Louisiana , Suite 25600
Houston, Tx 77002

Attn: Myna Dehnert

Dear Ms. Dehnert,

Enclosed is the analytical report for chemical testing for samples taken on
02/23/96. It includes the following:

1) Analytical Report of results.

2) QC summary including LCS/LCSD, MS/MSD, duplicate samples, method
blanks, and surrogates.

3) Cross reference sheet containing analyte, date analyzed, method, and batch
number.

4) Case narrative explaining QC deficiencies and/or problems
encountered in testing.

If you have any questions, please do not hesitate to call.

Very truly yours,

y/ g/

Brian Moore
Program Specialist




B C Analyticdl

801 Western Avenue
Glendale, CA 91201
818/247-5737

Fax: 818/247-9797

Case Narrative

All quality objectives were met including holding times, LCS/LCSD, MS/MSD,
Duplicate samples, and Method Blanks as applicable.

No analytical difficulties were encountered with any project samples.




ANALYTICAL REPORT
B C Analytical

801 Western Averuie
Glendale, CA 91201

818/247-5737
Fax: 818/247-9797 LOG NO: G96-02-609

Received: 28 FEB 96
Mailed: VAR 4 1996

Ms. Myna Dehnert
Brown and Caldwell Consultants
1415 Louisiana, Suite 2500
Houston, Texas 77002
Project: 2832.11

REPORT OF ANALYTICAL RESULTS Page 1
LOG NO SAMPLE DESCRIPTION, AQUEOUS SAMPLES DATE SAMPLED
02-609-1 MW-1 23 FEB 96
02-609-2 MW-3 23 FEB 96
02-609-3 MW-4 23 FEB 96
02-609-4 MW-5 23 FEB 96
02-609-5 MW-6 23 FEB 96
PARAMETER 02-609-1 02-609-2 02-609-3 02-609-4 02-609-5
BTEX/GRO (8015M)
Date Analyzed 03/01/96 03/01/96 03/01/96 02/29/96 03/01/96
Dilution Factor, Times 20 5 10 1 50
Benzene, ug/L 1500 120 360 <0.3 8100
Toluene, ug/L 3700 810 2800 <0.3 10000
Ethylbenzene, ug/L 620 170 560 <0.3 2300
Total Xylene Isomers, ug/L 2200 560 2500 <0.6 4000
Carbon Range, . C6-C12 C6-C12 C6-C12 C6-C12 C6-C12
TPH (Gasoeline Range), ug/L 21000 4000 18000 <100 58000
Surrogates **
a,a,a-Trifluorotoluene Rep., ug/L 1043 253 495 48.5 2725
a,a,a-Trifluorotoluene Th., ug/L 1000 250 500 50.0 2500




B C Analytical

801 Western Avenue
Glendale, CA 91201

BLBI2AT-HTHT LOG NO: G96-02-609
Fax: 818/247-9797

Received: 28 FEB 96

Ms. Myna Dehnert
Brown and Caldwell Consultants
1415 Louisiana, Suite 2500
Houston, Texas 77002
Project: 2832.11

REPORT OF ANALYTICAL RESULTS Page 2
LOG NO SAMPLE DESCRIPTION, AQUEOUS SAMPLES DATE SAMPLED
02-609-6 MW-7 23 FEB 96
02-609-7 MW-8 23 FEB 96
02-609-8 MW-9 23 FEB 96
02-609-9 MW-10 23 FEB 96
I 02-609-10 MW-11 23 FEB 96
PARAMETER 02-609-6 02-609-7 02-609-8 02-609-9 02-609-10
l BTEX/GRO (8015M)

Date Analyzed 02/29/96 03/01/96 03/01/96 03/01/96 03/01/96
Dilution Factor, Times 1 1 1 5 1
Benzene, ug/L <0.3 <0.3 170 810 49
Toluene, ug/L <0.3 <0.3 18 23 1.2
Ethylbenzene, ug/L <0.3 <0.3 2.3 27 0.51
Total Xylene Isomers, ug/L <0.6 <0.6 160 44 4.0
Carbon Range, . C6-C12 C6-C12 €63-C12 C6-C12 €6-C12
TPH (Gasoline Range), ug/L <100 <100 4300 2400 250

Surrogates **
a,a,a-Trifluorotoluene Rep., ug/L 50.5 50.4 56.1 241 47.2
a,a,a-Trifluorotoluene Th., ug/L  50.0 50.0 50.0 250 50.0




B C Analytical

801 Western Avenue
Glendale, CA 91201

81812475737 ] .
Fax: 81812479797 LOG NO: G96-02-609

Received: 28 FEB 96

Ms. Myna Dehnert

Brown and Caldwell Consultants
1415 Louisiana, Suite 2500
Houston, Texas 77002

Project: 2832.11

REPORT OF ANALYTICAL RESULTS Page 3
LOG NO SAMPLE DESCRIPTION, AQUEQUS SAMPLES DATE SAMPLED
l 02-609-11 022396-1 23 FEB 96
PARAMETER 02-609-11
BTEX/GRO (8015M)
Date Analyzed 03/01/96
Dilution Factor, Times 1
Benzene, ug/L <0.3
Toluene, ug/L <0.3
Ethylbenzene, ug/L <0.3
Total Xylene Isomers, ug/L <0.6
Carbon Range, . C6-C12
TPH (Gasoline Range), ug/L <100
Surrogates **
a,a,a-Trifluorotoluene Rep., ug/L 50.1
a,a,a-Trifluorotoluene Th., ug/L 50.0




B C Analytical

801 Western Avenue
Glendale, CA 91201
818/247-5737

Fax: 818/247-9797

Ms. Myna Dehnert

Brown and Caldwell Consultants
1415 Louisiana, Suite 2500
Houston, Texas 77002

REPORT OF ANALYTICAL RESULTS
LOG NO SAMPLE DESCRIPTION, AQUEOUS SAMPLES

02-609-12 Field Blank
02-609-13 Trip Blank

PARAMETER 02-609-12
BTEX/GRO (8015M)

Date Analyzed 03/01/96
Dilution Factor, Times 1
Benzene, ug/L <0.3
Toluene, ug/L <0.3
Ethylibenzene, ug/L <0.3
Total Xylene Isomers, ug/L <0.6
Carbon Range, . C6-C12
TPH {Gasoline Range), ug/L <100
Surrogates **

a,a,a-Trifluorotoluene Rep., ug/L 51.0

a,a,a-Trifluorotoiuene Th., ug/L 50.0

- ——— - . g - - 8 G NS N MR e N N R BY NN R MR MR MR s e e e e e M G A e e e P e e e m W

LOG NO: G96-02-609
Received: 28 FEB 96

Project: 2832.11

Page 4
DATE SAMPLED

23 FEB 96
23 FEB 96

03/01/96
1

<0.3
<0.3
<0.3
<0.6
C6-C12
<100




B C Analytical

801 Western Avenue
Glendale, CA 91201
818/1247.5737

Fax: 818/247.9797 LOG NO: G96-02-609

Received: 28 FEB 96

Ms. Myna Dehnert

Brown and Caldwell Consultants
1415 Louisiana, Suite 2500
Houston, Texas 77002

Project: 2832.11

REPORT OF ANALYTICAL RESULTS Page 5

Kirdla. Lbdden fox Ds

Dick Swenson, Laboratory Director

The analytical results within this report relate only to the specific
compounds and samples investigated and may not necessarily reflect
other apparently similar material from the same or a similar location.

This report shall not be reproduced, except in full, without the
written approval of BCA. No use of this report for promotional or
advertising purposes is permitted without prior written BCA approval.




| II : BC ANALYTICAL : GLEN LAB : 09:59:22 04 MAR 1996 - P. 1 :

SAMPLES... SAMPLE DESCRIPTICN.. DETERM......... DATE...... METHOD. .... EQUIP. BATCH.. ID.NO
I ANALYZED
9602609*1 MH-1 GAS.TPH.BTEX 03.01.96 8015M 536-35 96425 6843
9602609*2 MH-3 GAS. TPH. BTEX 03.01.96 8015M 536-35 96425 6843
9602609*3 MH-4 GAS . TPH.BTEX 03.01.96 8015M 536-35 96425 6843
9602609*4 MH-5 GAS.TPH.BTEX 02.29.96 8015M 536-35 96424 8171
9602609*5 MW-6 GAS.TPH.BTEX 03.01.96 8015M 536-35 96425 6843
9602609*6 MH-7 GAS . TPH. BTEX 02.29.96 8015M 536-35 96424 8171
9602609*7 M-8 GAS . TPH.BTEX 03.01.96 8015M 536-35 96424 8171
9602609*8 MH-9 GAS.TPH.BTEX 03.01.96 8015M 536-35 96424 8171
9602609*9 MH-10 GAS.TPH.BTEX 03.01.96 8015M 536-35 96424 8171
9602609*10 MW-11 GAS . TPH.BTEX 03.01.96 8015M 536-35 96424 8171
9602609*11 022396-1 GAS.TPH.BTEX 03.01.96 8015M 536-35 96424 8171
9602609*12 Field Blank GAS. TPH.BTEX 03.01.96 8015M 536-35 96424 8171

9602609*13 Trip Blank GAS.TPH.BTEX 03.01.96 8015M 536-35 96424 8171

* k%




BC ANALYTICAL, GLENDALE PAGE 1
QC REPORT FOR 9602609
DATE PRINTED: 04 MAR 1996

AQUEOUS SAMPLES  emeeme METHOD BLANK ----=v  mmemmmmemee === LAB CONTROL ---==nnmmm- O (T 1230 1 —
LCS LCSD RPD RPD MS MSD RPD RPO
UNITS RESULT  RDL FLG %REC FLG %REC FLG LCL UCL RPD UCL FLG  %REC FLG %REC FLG LCL UCL RPD UCL FLG

Batch: GAS*96424 Method: 8015M - Modified 8015

Benzene ug/L 0 0.3 - 107 - - - 76 141 - - - 107 - 112 - 71 125 5 29 -
Toluene ug/L 0 0.3 - 8 - - - 73 122 - - - 8 - 80 - 63 126 4 33 -
Ethylbenzene ug/L 0 0.3 - 5% - - - 72 133 - - - 6 - 8 - 65 126 2 34 -
Total Xylene Isomers ug/L 0 0.6 - 72 - - - 64 117 - - - 73 - 4 - 63 128 2 35 -
TPH (Gasoline Range) ug/L 0 100 - 106 - - - 64 152 - - - 92 - 97 - 53 166 6 21 -
[a,a,a-Trifluorotoluene] Percent 102 - - 110 - - - 75 117 - - - 106 - 100 - 75 117 - - -
Batch: GAS*96425 Method: 8015M - Modified 8015
Benzene ug/L 0 0.3 - 1 - - - 76 141 - - - 113 - 113 - 71 125 1 29 -
Toluene ug/L 0 0.3 - 80 - - - 73 122 - - - 80 - 81 - 63 126 1 33 -
Ethylbenzene ug/L 0 0.3 - 8 - - - 72 133 - - - 79 - 8 - 65 126 1 34 -
Total Xylene Isomers ug/L 0 0.6 - % - - - 64 117 - - - 75 - 75 - 69 128 0 35 -
TPH (Gasoline Range) ug/L 0 100 - 93 - - - 64 152 - - - 101 - 98 - 53 166 3 21 -
[a,a,a-Trifluorotoluene] Percent 102 - - 115 - - - 7% 17 - - - 112 - 108 - 75 117 - - -
S T BN N IS R A BN B B B B B B EE = -




: SURROGATE RECOVERIES :

: BC ANALYTICAL : GLEN LAB : 10:01:15 04 MAR 1996 - P. 1 :
l4ETHOD ANALYTE BATCH ANALYZED REPORTED TRUE %REC FLAG LCL UCL
602609*1
|E015M a,a,a-Trifluorotoluene Re96425 03/01/96 1043 1000 104 75 117
|)602609*2
8015M a,a,a-Trifluorotoluene Re96425 03/01/96 253 250 101 75 117
l;602'609*3
015M a,a,a-Trifluorotoluene Re96425 - 03/01/96 495 500 99 75 117
i602609*4
Ir015M a,a,a-Trifluorotoluene Re96424 02/29/96 48.5 50.0 97 75 117
9602609*5
'!015M a,a,a-Trifluorotoluene Re96425 03/01/96 2725 2500 109 75 117
602609*6
iOISM a,a,a-Trifluorotoluene Re96424 02/29/96 50.5 50.0 101 75 117
'602609*7
8015M a,a,a-Trifluorotoluene Re96424 03/01/96 50.4 50.0 101 75 117
l602609*8
8015M  a,a,a-Trifluorotoluene Re96424 03/01/96 56.1 50.0 112 75 117
l602609*9
015M a,a,a-Trifluorotoluene Re96424 03/01/96 241 250 96 75 117
9602609*10
WOISM a,a,a-Trifluorotoluene Re96424 03/01/96 47.2 50.0 94 75 117
9602609*11
B015M  a,a,a-Trifluorotoluene Re96424 03/01/96 50.1 50.0 100 75 117
602609*12
€015M a,a,a-Trifluorotoluene Re96424 03/01/96 51.0 50.0 102 75 117
m602609*13
8015M a,a,a-Trifluorotoluene Re96424 03/01/96 53.1 50.0 106 75 117
i
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APPENDIX C

REMEDIATION SYSTEM OPERATION DATA SHEETS

WABJSERV\2832\004R.DOC

Use or disclosure of data contained on this sheet is subject 10 the restriction specified at the beginning of this document.”




JAN 4’96 16:32 FR BT ~SRVICES, HOBBS

BJ Services
Hobbs, New Mexico

ph (505) 392-5556 fax (505) 392-7307
Date : \7-\A -Q{)
Recorded by gm&a_%m_ Water drained from extraction umit:
Time : Standby
Weather conditions : . Y
Temperature : PM Mam_ﬂ_@__
Homidity : Standby
Barometric Press :
Time : D50 G, Blower Measurements
Injection System Extraction System. :
Flow Rate scfm Flow Rate IO sefm |
Pressure psi Vacunm TS m HO
Temperature Fi Temperature —-4° F
Time : Differential Pressure Readings (AFP)
Injection System Extraction System
Lat. # | AP (in. H,O) | Ps (PSI) Lat. # | AP (in. H,Q) | Ps (in. H;O)
1 1
2 2
3 ‘.\\p, ('4% 3
4 4<2gébﬁ 4
5 N/A N/A 5
6 6
7 7
Time : %\ g )Em Blower Measurements
Injection System. Extraction System .
Flow Rate 4O scfm Flow Rate \ 1 scfm
Pressure 5.\ psi W Vacuum T3 in HO|
Temperature (Ll F Temperature 1Yo N F

- Fax daily to : Myna Dehnert @ (713) 759-0952
voice (713) 759-0999

585 392 73@7 TO 17477598952

P.B83




BJ Services
Hobbs, New Mexico
ph (505) 352-5556

Date : )V 22 [99&

fax (505) 392-7307

Recorded by : Z'Z M%

Water drained from extraction nort:

AM Main < Deyii
Time : Standby "
Weather conditions :
Temperature : PM Main 22—
Humidity : Standby
Barometric Press :
Time: 2570 Blower Measurements
Injection System — RESTZET Extraction System
Flow Rate y o A scfm Flow Rate )7+~ scfim
Pressure | /I psi Vacinmm Z5 m HO
Temperature 8 F Temperature 2w F
/
Time : Differential Pressure Readings (AP)
Injection System Extraction System .
Lat. # | AP (in. H,0) | Ps (PSI) Lat # | AP (in. H,O) | Ps (in. H,O) |
1 1
2 f 2
3 / o 3 : Y
4 /. f 4 i /
5 [N/A /7 INA 5 L
6 : 6
7 7
Time ; /RZD Blower Measurements
Iniection System Extraction Svstem
Flow Rate 4D  scfm Flow Rate /70  scfm-
Pressure 5.0 psi Vacuum 22 in 50
Temperature [PD° F Temperature 7 F

Fax daily to : Myna Dehnert @ (713) 759-0952

voice (713) 759-0999




DEC 28’95 ©@B:55 FR BJ SERVICES, HOBBS 585 392 7387 TO 17137598952

BJ Services
Hobbs, New Mexico
ph (505) 392-5556

Date: 322/
Recorded by : Zénn/uﬁp

fax (505) 392-7307

P.01

Water drained from extraction unat:

AM Mam 77
Time : 9?)(/@ 5 Standby <
Weather conditions - __(Liy~ e .
Temperatare : Z PM Main :
Humidity - 459, Standby -—
Barometric Press : NA-
Time : (PO Blower Measurements
Injection System Extraction System
Flow Rate 40 scfin Flow Rate ;5 scfm
Pressure 5.0 psi Vacuum 20 _m. HyO |
Temperature p2® F Temperature pe F
Time : Differential Pressure Readings (AP)
Injection System Extraction System
Lat. # | AP (im. Hio[) Ps (PSD) Lat #| AP (in. H,0) | Ps (in. H;,0)
1 , A 1 ‘
2 RN 2 1/
3 AL o~ 3 K
4 A 4 ANNA
5 (WA [\ Twa 5 [N ]
6 | ' 6 ’
7 7
Time: (YD Blower Measarements
Injection System Extraction System
Flow Rate 40 scfm Flow Rate L5 schm:
Pressure 5 psi Vacuum 20 _in 0|
Temperature [, F Temperature [pe F

Fax daily to : Myna Dehnert @ (713) 759-0952
voice (713) 759-0999

%k TOTAL PAGE.BBL *x







APPENDIX D

LABORATORY ANALYTICAL REPORTS
AIR SAMPLES

WABJSERWV\2832\004R.DOC

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




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

SPL, INC.

REPORT APPROVAL SHEET

WORK ORDER NUMBER:_96 - 03 - B73

Approved for release by:

Date: 3/2?'/?F

M. Scott Sample, Laboratory Director

/&%@ﬁ—\ Date:  B/¥7/%

Siok Hong Chen, Project Manager




I thern Petroleum Laboratories
**%**SUMMARY REPORT***** HOUSTON LABORATORY
' 8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
03/27/96 PHONE (713) 660-0901
Company: Brown and Caldwell
l Site: 2708 W.County Rd, Hobbs, NM
Project No: 2832.31
Project: BJ Services/Hobbs Remediation
I ANALYTICAL DATA
NOTE: ND - Not Detected
SPL ID CLIENT ID BENZENE TOLUENE ETHYLBENZ. XYLENE TPH-IR TPH-GC LEAD MTBE
MATRIX DATE SAMPLED PQL PQL PQL PQL
9603B73-01 Effluent 032296-01 6 44 12 40 990
IR 03/22/96 13:30:00 lppm 1ppm 1lppm lppm Sppm

BTEX -
TPH-GC -

METHOD 5030/8020
METHOD 8015

(Modified) **x*
(Modified)

@Q«wyd_,__

- Project Manager

SPL, Inc.,




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

Certificate of Analysis No. H9-9603B73-01

Brown and Caldwell
1415 Louisianna
Houston, TX 77002

ATTN: Myna Dehnert DATE: 03/27/96
PROJECT: RJ Services/Hobbs Remediation PROJECT NO: 2832.31

-SITE: 2708 W.County Rd, Hobbs, NM MATRIX: AIR

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 03/22/96 13:30:00
SAMPLE ID: Effluent 032296-01 DATE RECEIVED: 03/25/96

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT

BENZENE 6 1P ppm

TOLUENE 44 1P ppm

ETHYLBENZENE 12 1P ppm

TOTAL XYLENE 40 1P ppm

TOTAL VOLATILE AROMATIC HYDROCARBONS 102 ppm

METHOD 5030/8020 (Modified) **=*
Analyzed by: DAO
Date: 03/25/96

Total Petroleum Hydrocarbons 990 5 ppm
METHOD 8015 (Modified)
Analyzed by: DAO

Date: 03/25/96 07:36:00

(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 Sclid Waste, EPA SW846, 3rd Ed.

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




QUALITY CONTROL

DOCUMENTATION




*% SPI, BATCH QUALITY CONTROL REPORT ** PAGE HOUSTON LABORATORY
I METHOD 5030/8020 (Modified) 8880 INTERCHANGE DRIVE
® HOUSTON, TEXAS 77054
PHONE (713) 660-0901
Matrix: Air Batch Id: HP_P960324072410
Units: ppm
I BLANK S PIKES
SPIKE Sample Spike Matrix  Spike Matrix  Spike MS/MSD QC Limits (**)
I COMPOQUNDS Results Added Duplicate Relative % (Advisory)
Result Recovery| Result Recovery|Difference] RPD
<2> <3> <l> <4> <l> <5> Max. Recovery Range
I BENZENE ND 20 19 95.0 18 90.0 5.41 30 20 - 150
TOLUENE ND 20 17 85.0 17 85.0 0 30 20 - 150
ETHYLBENZENE ND 20 16 80.0 16 80.0 0 30 20 - 150
I O XYLENE ND 20 15 75.0 15 75.0 0 30 20 - 150
M & P XYLENE ND 20 17 85.0 16 80.0 6.06 30 20 - 150
I Analyst: AA * = Values Outside QC Range
Sequence Date: 03/24/96 NC = Not Calculated (Sample exceeds spike by factor of 4 or more)
Method Blank File ID: ND = Not Detected/Below Detection Limit
l Sample File ID: % Recovery = [( <1> - «2> )} / <«3> ] x 100
Blank Spike File ID: PP__499.TX0 Relative Percent Difference = | (<4> - <5> | / [(<4> + <5> ) x 0.5} x 100
Matrix Spike File ID: (**) = Source: Temporary Limits
I Matrix Spike Duplicate File ID:
SAMPLES IN BATCH(SPL ID): 9603B40-01A 9603B41-01A 9603B44-01A 9603B45-01A
9603B42-01A 9603B43-01A 9603B73-01A 9603B91-01A
l 9603B14-01A 9603B16-01A 9603B17-01A 9603B39-01A
I \/\ ’j’ e //
I QC Officer




SPL BATCH QUALITY CONTROL REPORT **

pAddOUSTON LABORATORY

8880 INTERCHANGE DRIVE

Mod. 8015 - Diesel
HOUSTON, TEXAS 77054
PHONE (713) 660-0901
Matrix: Soil Batch Id: HP_T960320011600
Units: mg/Kg
LABORATORY CONTROL SAMPLE
S PIKE Method Spike Blank Spike QC Limits(**)
OMPOUNDS Blank Result Added Result Recovery (Mandatory)
<2> <3> <1l> % % Recovery Range
Diesel Petr. Hydrocarbons ND 250 292.67 117 82 - 128
MATRIX SPIKES
PIKE Sample Spike Matrix  Spike Matrix Spike MS/MSD OC Limits(***)
OMPOUNDS Results Added Duplicate Relative % (Advisory)
Result Recovery| Result Recovery{Difference|{ RPD
<2> <3> <l> <4> <l> <5> Max. Recovery Range
DIESEL PETR. HYDROCARBONS 778.69 250 872.53 37.5 1205.30] 171 ~ 128 « 11 32 - 162

Analyst: RR

Sequence Date: 03/19/96

SPL ID of sample spiked: 9603749-03C

Sample File ID: T 994 . TXO
Method Blank File ID:

Blank Spike File ID: TT__711.TX0

Matrix Spike File ID: T 995.TX0

Matrix Spike Duplicate File ID: T 996.TX0

SAMPLES IN BATCH(SPL ID):

9603749%-11C
9603749-07C
9603749-02C
9603695-06C
9603749-06C

2

* = Values Outside QC Range

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

ND = Not Detected/Below Detection Limit

% Recovery = [( <l> - <2> ) /
/ <3> )

Relative Percent Difference =

LCS % Recovery = (<l> x 100

(**) = Source:

(***) = Source:
9603749-10C
9603695-07C
3603749-09C
9603749-01C
9603749-08C

9603695-04C
9603695-03C
9603749-12C
9603749-04C

9603695-02C
9603695-01C
9603749-03C
9603749-05C

o
™

VW~

QC Officer )

S

SPL-Houston Historical Data

<3> ] x 100

(3rd

SPL-Houston Historical Data

] (<c4> - <5> | / {(<4> + <5> } x 0.5] x 100

Q '95)



CHAIN OF CUSTODY
AND

SAMPLE RECEIPT CHECKLIST
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SPL Houston Environmental Laboratory

Sample Login Checklist

Date: 5 Time:
2540 0150

ISPL Sample ID:

| 03673

l o | e
1 |Chain-of-Custody (COC) form is present. . /

I 2 |COC is properly completed. \ /

‘ 3 |If no, Non-Conformance Worksheet has been completed.

4 |Custody seals are present on the shipping container. W
5 |If yes, custody seals are intact. v/
6 |All samples are tagged or labeled. \ /
7 |If no, Non-Conformance Worksheet has been completed.
8 |Sample containers arrived intact \/
9 |Temperature of samples upon arrival:

o

Method of sample delivery to SPL:  |SPL Delivery

Client Delivery
FedEx Delivery (airbill #) IR 9520
|Other:
11 {Method of sample disposal: SPL Disposal /
HOLD

Return to Client

Name: Date:

Qe Sa(as %5 e,




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

SPL, INC.

REPORT APPROVAL SHEET

WORK ORDER NUMBER:_96 - 01 - C42

Approved for release by:

M < ' Date: _Z. /4’/4 é

M. Scott Sample, Laboratory Director

,Zg//‘@éy ¢ Date: ;7/é /96

Siok Hong Chen, Project Manager




2rn Petroleum Laboratories

***SUMMARY REPORT**¥** HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

02/06/96 PHONE (713) 660-0901

Company: Brown and Caldwell
Site: 2708 W.County Rd, Hobbs, NM
Project No: 2832.31
Project: BJ Services/Hobbs Remediation
ANALYTICAL DATA
NOTE: ND - Not Detected
SPL ID CLIENT ID BENZENE TOLUENE ETHYLBENZ. XYLENE TPH-IR TPH-GC LEAD MTBE
MATRIX DATE SAMPLED PQL PQL PQL PQL
9601C42-01 Effluent 012996-01 12 61 17 53 1200
01/29/96 14:00:00 lppm 1ppm lppm 1ppm Sppm

BTEX -
TPH-GC -

METHOD 5030/8020
METHOD 8015

(Modified) ***
(Modified)

- Project Manager

SPL, Inc.,

B I BN BN BN B BB BN B BN B e I%FF‘PIIFW I e BN EE R
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HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

Certificate of Analysis No. H9-9601C42-01

Brown and Caldwell
1415 Louisianna
Houston, TX 77002

ATTN: Myna Dehnert DATE: 02/06/96
PROJECT: BJ Services/Hobbs Remediation PROJECT NO: 2832.31

.SITE: 2708 W.County Rd, Hobbs, NM MATRIX: AIR

SAMPLED BY: BJ Services DATE SAMPLED: 01/29/96 14:00:00
SAMPLE ID: Effluent 012996-01 DATE RECEIVED: 01/31/96

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT

BENZENE 12 1P ppm

TOLUENE 61 1P ppm

ETHYLBENZENE 17 1P ppm

TOTAL XYLENE 53 1P ppm

TOTAL VOLATILE AROMATIC HYDROCARBONS 143 ppm

METHOD 5030/8020 (Modified) *x**
Analyzed by: KA
Date: 02/01/96

Total Petroleum Hydrocarbons 1200 5 ppm
METHOD 8015 (Modified)
Analyzed by: Ka

Date: 02/01/96 15:54:00

(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.

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

b R R Y I T T T N T T T T R S T T T O S




QUALITY CONTROL
DOCUMENTATION




PL BATCH QUALITY CONTROL REPORT ** PAGE HOUSTON LABORATORY

THOD 5030/8020 (Modified) 8880 INTERCHANGE DRIVE
® HOUSTON, TEXAS 77054
PHONE (713) 660-0901
Matrix: Air Batch Id: HP_P960201112300
Units: ppm
BLANK SPIKES
SPIKE Sample Spike Matrix  Spike Matrix  Spike MS/MSD QC Limits (**)
COMPOUNDS Results Added Duplicate Relative % {Advisory)
Result Recoveryf Result Recovery|Difference| RPD
<2> <3> <l> <4> <l> <S> Max. Recovery Range
BENZENE ND 20 16 80.0 16 80.0 0 30 20 - 150
TOLUENE ND 20 15 75.0 16 80.0 6.45 30 20 - 150
ETHYLBENZENE ND 20 15 75.0 15 75.0 0 30 20 - 150
O XYLENE ND 20 15 75.0 15 75.0 o} 30 20 - 150
M & P XYLENE ND 20 16 80.0 17 85.0 6.06 30 20 - 150
Analyst: fab * = Values Outside QC Range
Sequence Date: 02/02/96 NC = Not Calculated {(Sample exceeds spike by factor of 4 or more)
Method Blank File ID: ND = Not Detected/Below Detection Limit
Sample File ID: % Recovery = ([{ <1> - <2> ) / «<3> ] x 100
Blank Spike File ID: PP__031.TX0 Relative Percent Difference = |(<4> - <5> | / [(<4> + <5> ) x 0.5] x 100
Matrix Spike File ID: {(**) = Source: Temporary Limits
Matrix Spike Duplicate File ID:
SAMPLES IN BATCH(SPL ID}: 9601C99-01A 9602031-01A 9602031-02A 9602033-01A

9602088-02A 9602088-01A 9601C42-01A

QC Officer

e




BPL. BATCH QUALITY CONTROL REPORT **
IETHOD 8015 (Modified)

PAGE

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

® HOUSTON, TEXAS 77054
PHONE (713) 660-0901
Matrix: Air Batch Id: HP_P960201123000
Units: ppm
BLANK S PIKES
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> <1l> <4> <l> <5> Max. Recovery Range

TPHAIR ND 200 226 113 227 114 0.881 30 20 - 150

Analyst: fab

Sequence Date: 02/02/96
Method Blank File ID:
Sample File ID:

Matrix Spike File ID:

SAMPLES IN BATCH(SPL ID):

Blank Spike File ID: P 031.TX0

Matrix Spike Duplicate File ID:

9602031-02A
9601C42-01A

* = Values Outside QC Range

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

¥ Recovery =

[{ «1> - <25 } / «<3> ] x 100

Relative Percent Difference = |(<4> - <5> | / [(<4> + <5> ) x 0.5) x 100

(*%) =5

9602033-01A
9601C99-01A

ource: Temporary limits

9602088-02A 9602088-
9602031-01A

01A

D Npr—y
QC Off:.«:ex'> \d/:>




CHAIN OF CUSTODY

AND
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SPL Houston Environmental Laboratory

Sample Login Checklist

Date: | | Time:
= 31-9 | DO

SPL Sample ID:

S6S) ey

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

COC is properly completed.

If no, Non-Conformance Worksheet has been completed.

If yes, custody seals are intact.

"

e

Custody seals are present on the shipping container. L
—
]

All samples are tagged or labeled.

If no, Non-Conformance Worksheet has been completed.

Sample containers arrived intact
Temperature of samples upon arrival:

)

Method of sample delivery to SPL: |SPL Delivery

Client Delivery

FedEx Delivery (airbill #) 7-SE 2 2| S0J0D
Other:
11 {Method of sample disposal: SPL Disposal —

HOLD

Return to Client

Name: \ Date:
QC&W&J =219

- E B - B SR OF B A BN G I AN G S S S EE .
ol [N o v s e o | — .




- HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
® HOUSTON, TEXAS 77054

PHONE (713) 660-0901

SPL, INC.

REPORT APPROVAL SHEET

WORK ORDER NUMBER:_95 - 12 - A0!

Approved for release by:

/d/( CX[&O«%‘/»AM/@/ pae: _(2/20/4r

M. Scott Sample, Laboratory Director

W Date: /‘)//D 7/0///

Siok Hong Chen, Project Manager




ern Petroleum Laboratories
*%**SUMMARY REPORT**%*%** HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
l HOUSTON, TEXAS 77054
12/27/95 PHONE (713) 660-0901
I Company: Brown and Caldwell
Site: Hobbs, New Mexico
Project No: 2832.31
l Project: BJ Services
ANALYTICAL DATA
' NOTE: ND - Not Detected
SPL ID CLIENT ID BENZENE TOLUENE ETHYLBENZ. XYLENE TPH-IR TPH-GC LEAD MTBE
MATRIX DATE SAMPLED PQL PQL PQL PQL
S12A01-01 Effluent 121995-01 10 45 11 33 530
IR 12/19/95 15:15:00 ippm 1ppm 1ppm lppm 6ppm

BTEX
TPH-GC

- METHOD 5030/8020
- METHOD 8015

(Modified) x*x*
(Modified)

. S—

SPL,

Inc.,

- Project Manager




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

®
Certificate of Analysis No. H9-9512A01-01

Brown and Caldwell
1415 Louisianna
Houston, TX 77002

ATTN: Myna Dehnert DATE: 12/27/95
PROJECT: RBJ Services PROJECT NO: 2832.31

- S8ITE: Hobbs, New Mexico MATRIX: AIR

SAMPLED BY: Brown & Caldwell DATE SAMPLED: 12/19/95 15:15:00
SAMPLE ID: Effluent 121995-01 DATE RECEIVED: 12/20/95

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT

BENZENE 10 1P ppm

TOLUENE 45 1P ppm

ETHYLBENZENE 11 1P ppm

TOTAL XYLENE 33 1P ppm

TOTAL VOLATILE AROMATIC HYDROCARBONS 99 ppm

METHOD 5030/8020 (Modified) ***
Analyzed by: RR
Date: 12/22/95

Total Petroleum Hydrocarbons 530 6 ppm
METHOD 8015 (Modified)
Analyzed by: RR

Date: 12/22/95 02:52:00

(P) - Practical Quantitation Limit

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

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




QUALITY CONTROL

DOCUMENTATION




SPL BATCH QUALITY CONTROL REPORT ** PAGE HOUSTON LABORATORY
i1 8880 INTERCHANGE DRIVE
| I [ETHOD S5030/8020 (Modified) HOUSTON, TEXAS 77054
® PHONE (713) 660-0901
Matrix: Air Batch Id: HP_P951222123700
i Units: ppm
BLANK S PIKES
SPIKE Sample Spike Matrix  Spike Matrix  Spike MS/MSD QC Limitsg(*¥)
‘ COMPOUNDS Results | Added Duplicate |Relative % (Advisory)
Result Recovery| Result Recovery|Difference] RPD
<2> <3> <l> <4> <l> <5> Max. Recovery Range
I BENZENE ND 20 20 100 19 95.0 5.13 30 20 - 150
TOLUENE ND 20 19 95.0 18 90.0 5.41 30 20 - 150
ETHYLBENZENE ND 20 19 95.0 17 85.0 11.1 30 20 - 150
O XYLENE ND 20 18 90.0 18 90.0 0 30 20 - 150
M & P XYLENE ND 20 17 85.0 18 90.0 5.71 30 20 - 150
l Analyst: RR * = Values Outside QC Range
Sequence Date: 12/23/95 NC = Not Calculated (Sample exceeds spike by factor of 4 or more)
Method Blank File ID: ND = Not Detected/Below Detection Limit
I Sample File ID: % Recovery = [( <1> - <2> ) / <3> ] x 100
Blank Spike File ID: PP__663.TX0 Relative Percent Difference = |(<4> - <5> | / [(<4> + <5> ) x 0.5] x 100
Matrix Spike File ID: (**) = Source: Temporary Limits
l Matrix Spike Duplicate File ID:
SAMPLES TN BATCH(SPL ID): 9512B34-01A 9512B34-02A 9512A78-01A 9512A01-01A
~
i 'l <
1 ,W ? 2
! (4 / Ll e |
I} QC Officer




€PL, BATCH QUALITY CONTROL REPORT ** PAGE HOUSTON LABORATORY
ETHOD 8015 (Modified) 8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
® PHONE (713) 660-0901
Matrix: Air Batch Id: HP_P951222120200
I Units: ppm
‘ BLANK SPIKES
SPIKE Sample Spike Matrix  Spike Matrix  Spike MS/MSD QC Limita(**)
COMPOUNDS Results | Added Duplicate Relative ¥ Advisory)
Result Recovery| Result Recovery|Differencef RPD
I <2> <3> <l> <4> <1l> <5> Max. Recovery Range
TPHAIR ND 200 176 88.0 166 83.0 5.85 30 20 - 150
Analyst: RR * = Values Outside QC Range
Sequence Date: 12/23/95 NC = Not Calculated (Sample exceeds spike by factor of 4 or more)
Method Blank File ID: ND = Not Detected/Below Detection Limit
Sample File ID: %t Recovery = [( <1> - <2> ) / «<3> ] x 100
| l Blank Spike File ID: P 663.TX0 Relative Percent Difference = |(<4> - <5> | / [(<4> + <5> } x 0.5] x 100
Matrix Spike File ID: (**) = Source: Temporary limits
Matrix Spike Duplicate File ID:
y |
I
SAMPLES IN BATCH({SPL 1ID) : 9512B34-01A 9512B34-02A 9512A78-01A 9512A01-01A
m /
m QC Of;lcer




CHAIN OF CUSTODY

AND

SAMPLE RECEIPT CHECKLIST
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| | SPL Houston Environmental Laboratory
I Sample Login Checklist
'lDate: /.2/20 A_g Time: /0. 00

I{SPL Sample ID:

F5/.240/

z
Z
©

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

COC is properly completed.

If no, Non-Conformance Worksheet has been completed.

Custody seals are present on the shipping container.

If yes, custody seals are intact.

All samples are tagged or labeled.

If no, Non-Conformance Worksheet has been completed.

SIS NN

Sample containers arrived intact

Temperature of samples upon arrival: [2//}4 W

Method of sample delivery to SPL: |SPL Delivery

NeolNe 2N NI No N RV, R BN VLRE B oG I B o

Client Delivery
FedEx Delivery (airbill #) 7870718710
Other:
11 {Method of sample disposal: SPL Disposal /
HOLD

Return to Client
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Groundwater Sampling Event
August, 1995

Hobbs, New Mexico Facility

BJ Services Company, U.S.A.

September 28, 1995




GROUNDWATER SAMPLING EVENT
HOBBS, NEW MEXICO FACILITY

AUGUST, 1995

BJ SERVICES COMPANY, U.S.A.

SEPTEMBER 28, 1995

This report was prepared in accordance with the standards of the environmental consulting industry at the time it was
prepared. It should not be relied upon by parties other than those for whom it was prepared, and then only to the extent
of the scope of work which was authorized. This report does not guarantee that no additional environmental
contamination beyond that described in this report exists at the site.




BROWN a~xbD
CALDWELL

September 28, 1995

Mr. Mark Ashley

State of New Mexico

Energy, Minerals, and Natural Resources Dept.

Oil Conservation Division

Post Office Box 2088

State Land Office Building

Santa Fe, New Mexico 87504 19-2832-10

Subject: BJ Services Company, U.S.A.
2708 West County Road
Hobbs, New Mexico Facility
August 1995 Monitoring Well Sampling Event

Dear Mr. Ashley:

This report presents the results of the groundwater sampling event conducted for BJ Services
Company, U.S.A. (BJ Services) at their Hobbs, New Mexico facility located at 2708 West County
Road. BJ Services acquired The Western Company of North America (Western) oil well servicing
district office in Hobbs, New Mexico effective April 13, 1995. On July 31 and August 1, 1995
Brown and Caldwell conducted a groundwater sampling event to determine concentrations of
dissolved-phase hydrocarbons in the groundwater at the facility. The following is a description of
the activities conducted during this sampling event.

Groundwater level measurements were obtained from all monitoring wells prior to 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 1. The
groundwater elevation data indicates that the general groundwater flow direction continues towards
the east with a hydraulic gradient of 0.005 ft/ft. A potentiometric surface map is presented in
Figure 1. Phase-separated hydrocarbons were detected in monitoring wells MW-1 and MW-4 with
thickness ranging from a sheen to 0.26 feet, respectively. Monitoring well MW-2 could not be
located and is assumed to have been destroyed during facility activities such as grading.

Groundwater samples were collected from all monitoring wells on August 1, 1995. The samples
were collected after purging the wells with a submersible pump to remove at least three well
volumes or until the well became dry. Field parameter measurements for pH, conductivity,
temperature, dissolved oxygen (DO), oxidation/reduction potential (Redox) and iron were collected
after each well volume was purged. Two consecutive readings within five percent (for each of the

G\2832.10\mugd5
Use or disclosure of data contained on this sheet is subject to the restriction specified at the beginning of this document.

Environmental Engineering And Consulting + Analytical Services

1415 Louvrstava, Suire 2500, Houston, TX 77002
(713)759-0999 Fax (713)759-0952



Mr. Mark Ashley
September 28, 1995
Page 2

three parameters: pH, temperature, and specific conductivity) 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. All field parameter readings were recorded in the field log book and are listed on the
Groundwater Sampling Forms included in Appendix A. Following recovery, the groundwater
samples were collected using a new, 3-foot long, 1/2-inch 1.D., disposable polyethylene bailer.

Each sample was transferred to laboratory prepared, clean glass and/or plastic containers sealed
with Teflon®-lined lids; labeled; and placed on ice in an insulated cooler for shipment via overnight
courier to BC Analytical in Glendale, California. Strict chain-of-custody documentation was
followed throughout the entire process.

All purging equipment was decontaminated prior to and after each use. Decontamination
procedures used consisted of steam cleaning and/or washing with fresh water and a non-phosphate
detergent and rinsed with deionized (DI) water. Purged water and excess water generated by
equipment cleaning operations was placed into 55-gallon drums and transferred to an on-site drum
staging area for classification and future disposal.

Groundwater samples collected during this sampling event were analyzed for benzene, toluene,
ethylbenzene, and total xylenes (BTEX) by EPA Method 8020, Polynuclear Aromatic
Hydrocarbons (PAH) by EPA Method 8270, and eight RCRA metals by EPA Method 6010/700.
Additionally, all samples were analyzed for background groundwater quality parameters including
major anions (chloride, nitrate, sulfate), major cations (calcium, magnesium, potassium, sodium)
and alkalinity.

Total concentrations of BTEX constituents above the laboratory detection limit were reported in the
groundwater samples obtained from each monitoring well except MW-5. Total benzene
concentrations ranged from 3.1 micrograms per liter (ug/L) in MW-8 to 8,300 pg/L in MW-6.

Total BTEX concentrations ranged from 6.37 pg/L. in MW-8 to 27,900 pg/L in MW-6. TPH
concentrations ranged from below the detection limit of 0.100 mg/L in MW-5 to 120 mg/L in MW-
4. A cumulative summary of BTEX analytical results for groundwater samples is included as Table
2. Figure 2 illustrates the distribution of selected target analytes, which include benzene, total
BTEX, and TPH. The laboratory analytical reports and chain of custody record are included as
Appendix B.

The PAH compounds detected included 2-Methylnapthalene, 2-Methylphenol (o-Cresol), 4-
Methylphenaol (p-Cresol), Napthalene, Bis(2-ethylhexyl)phthalate, 2,4-Dimethylphenol and
phenol. 2,4-Dimethylphenol was detected in monitoring wells MW-3 and MW-6 at concentrations
of 97 pg/L and 42 pg/L, respectively. Monitoring well MW-1, MW-3, MW-4, MW-6, MW-9, and
MW-10 reported concentrations of 2-Methylnaphthalene ranging from 23 pg/L to 1,500 pg/L and
naphthalene ranging from 15 pg/L to 1,700 pg/L. 2-Methylphenol (o-Cresol) was detected only in
monitoring well MW-3 at a concentration of 56 pg/L. 4-Methylphenol (p-Cresol)was detected only

G\2832.100aug9s
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Mr. Mark Ashley
September 28, 1995
Page 3

in monitoring well MW-6 at a concentration of 150 pg/L. Phenol was detected only in monitoring
well MW-10 at a concentration of 8.2 pg/L. Monitoring wells MW-1, MW-4, and MW-5 reported
concentrations of Bis (2-ethylhexyl) phthalate ranging from 40 pg/L to 10,000 pg/L.

The concentrations of Bis (2-ethylhexyl) phthalate (40 pg/L) and phenol (8.2 pg/L) detected in
monitoring well MW-5 and MW-10, respectively are possible laboratory contaminants. Phthalates
and phenol compounds are common laboratory contaminants and were detected in the laboratory
blanks. According to the National Functional Guidelines for Organic Data Review (June, 1991)
compounds detected in a sample at concentrations less than 10 times the amount detected in the
laboratory blanks are considered not detected. The reported concentrations for Bis (2-ehtylhexyl)
phthalate and phenol in samples MW-5 and MW-10, respectively are considered attributed to
laboratory contamination.

The inorganic constituents detected in the groundwater samples were arsenic, barium, and
cadmium. Barium was the only constituent detected in all ten monitoring wells at concentrations
ranging from 0.049 mg/L to 1.1 mg/L. Arsenic concentrations ranged from 0.0033 mg/L to 0.028
mg/L and were detected in monitoring wells MW-1, MW-3, and MW-5 through MW-11.
Cadmium was detected only in monitoring well MW-4 at a concentration of 0.0052 mg/L.

If you have any questions regarding the information contained in this letter report, please contact
either of the undersigned at (713) 759-0999.

Very truly yours,
BROWN AND CALDWELL

//(/ﬂ/’/'h z\/Jg

Myna R. Dehnert Robert N. Jennings, P.E.
Associate Geologist Manger, Gulf Coast Region

cc: Ms. Jo Ann Cobb, BJ Services Company, U.S.A.

G\2832.10\aug95
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CUMULATIVE GROUNDWATER ELEVATION DATA




Table 1.

Cumulative Groundwater Elevation Data
BJ Services/Western Hobbs Facility

Hobbs, New Mexico

Top of Casing

Depth to

Well ID Date Measured Elevation (ft) f,l-?::,l,)? (;(;:V:If:; e(;) Hydrocarbon from ?g:::;b(?g Poterg:z‘l:e::::lc g:l)rface
(relative) TOC (ft)
MW-1 August 10, 1992 101.44 53.22 None 0.00 48.22
February 9, 1993 101.44 53.03 None 0.00 48.41
August 18, 1993 101.44 53.1 None 0.00 48.34
January 26, 1994 101.44 53.31 None 0.00 48.13
May 3, 1995 101.44 54.64 54.44 0.20 46.80
July 31, 1995 101.44 54.14 None 0.00 47.30
MwW-2 August 10, 1992 10L.5 52.82 None 0.00 48.68
February 9, 1993 98.75 49.6 None 0.00 49.15
August 18, 1993 98.75 49.71 None 0.00 49.04
January 26, 1994 98.75 49.97 None 0.00 48.78
May 3, 1995 98.75 Well destroyed
MW-3 August 10, 1992 101.44 52.99 None 0.00 48.45
February 9, 1993 101.44 52.72 None 0.00 48.72
August 18, 1993 101.44 52.82 None 0.00 48.62
January 26, 1994 101.44 53.05 None 0.00 48.39
May 3, 1995 101.44 54.31 None 0.00 47.13
July 31, 1995 98.76 51.24 None 0.00 47.52
MW-4 August 10, 1992 99.33 50.55 None 0.00 48.78
February 9, 1993 99.33 50.26 None 0.00 49.07
August 18, 1993 99.33 50.38 None 0.00 48.95
January 26, 1994 99.33 50.9 None 0.00 48.43
May 3, 1995 99.33 54.51 51.06 345 44.82
July 31, 1995 99.33 51.74 51.48 0.26 47.59
MW-§ August 10, 1992 101.85 52.38 None 0.00 49.47
February 9, 1993 101.85 52.06 None 0.00 49.79
August 18, 1993 101.85 52.16 None 0.00 49.69
January 26, 1994 101.85 52.5 None 0.00 49.35
May 3, 1995 101.85 53.57 None 0.00 48.28
July 31, 1995 101.85 53.27 None 0.00 48.58
MW-6 February 9, 1993 99.25 50.58 None 0.00 48.67
August 18, 1993 99.25 50.78 None 0.00 48.47
January 26, 1994 99.25 51 None 0.00 48.25
May 3, 1995 99.25 52.63 None 0.00 46.62
July 31, 1995 99.25 51.9 None 0.00 47.35
MwW.-7 February 9, 1993 98.96 50.53 None 0.00 48.43
August 18, 1993 98.96 50.74 None 0.00 48.22
January 26, 1994 98.96 51.01 None 0.00 47.95
May 3, 1995 98.96 52.25 None 0.00 46.71
July 31, 1995 98.96 51.92 None 0.00 47.04
MW-8 February 9, 1993 99.12 50.48 None 0.00 48.64
August 18, 1993 99.12 50.67 None 0.00 48.45
January 26, 1994 99.12 50.96 None 0.00 48.16
May 3, 1995 99.12 52.15 None 0.00 46.97
July 31, 1995 99.12 51.77 None 0.00 47.35
MW-9 April 22, 1993 99.18 49.73 None 0.00 49.45
July 15, 1993 99.18 49.65 None 0.00 49.53
August 18, 1993 99.18 49.85 None 0.00 49.33
January 26, 1994 99.18 50.02 None 0.00 49.16
May 3, 1995 99.18 5135 None 0.00 47.83
July 31, 1995 99.18 50.97 None 0.00 48.21

tables.x1s-2832.10




Table 1.
Cumulative Groundwater Elevation Data
BJ Services/Western Hobbs Facility
Hobbs, New Mexico

Top of Casing Depth to . .
Well ID Date Measured Elevation (ft) fz:)t,;l (t)(;:V(szt\)t e(rl) Hydrocarbon from ?ﬁi::f;b(z:; Potel;;::‘xj;::;;lc (i:])rface
(relative) TOC (it)
MW-10 August 18, 1993 98.9 51.54 None 0.00 47.36
January 26, 1994 98.9 51.9 None 0.00 47.00
May 3, 1995 98.9 52.97 None 0.00 45.93
July 31, 1995 98.9 52.87 None 0.00 46.03
MW-11 August 18, 1993 98.82 51.92 None 0.00 46.90
January 26, 1994 98.92 52.32 None 0.00 46.60
May 3, 1995 98.92 53.38 None 0.00 45.54
July 31, 1995 98.92 53.35 None 0.00 45.57
Notes: (1) All measurements are recorded to the nearest 0.01 foot units.

(2) MW-2 could not be located and is assumed destroyed.

tables.xls-2832.10




CUMULATIVE RESULTS OF BTEX ANALYSIS FOR GROUNDWATER SAMPLES




Table 2.
Cumulative Results of BTEX Analysis for Groundwater Samples
BJ Services/Western Hobbs Facility
Hobbs, New Mexico

Well ID Sampling Date Benzene(1) Toluene(1) Ethylbenzene(1) Xylenes(1) TPH(2)
(ug/L) (ug/L) (ug/L) (ug/L) (mg/L)
MW-1| 8/10/92 5,550 12,090 2,160 7,370 NA (4)
2/9/93 2,100 6,500 1,300 7,400 NA
8/19/93 3,200 7,300 1,200 3,700 NA
1/27/94 1,930 4,580 672 2,390 NA
5/3/95 NS (3) NS NS NS NS
8/1/95 390 1,300 230 800 57
MW-2 8/10/92 14.9 <4.0 <4.0 <4.0 NA
2/9/93 <20 <2.0 <2.0 <6.0 NA
8/19/93 100 12 3 13 NA
1/27/94 <1.0 1.2 2 2.5 NA
5/3/95 NS NS NS NS NS
8/1/95 NS NS NS NS NS
MW-3 8/10/92 304.9 2,099 6,760 1,586 NA
2/9/93 130 <10.0 <10.0 190 NA
8/19/93 560 3,100 630 1,900 NA
1/27/94 1,070 5,380 510 3,120 NA
5/4/95 770 3,300 470 1,800 NA
8/1/95 490 2,900 890 1,600 14
MW-4 8/10/92 2,594 10,360 2,160 6,740 NA
2/9/93 5,200 15,000 2,200 10,000 NA
8/19/93 3,000 12,000 <2,000 7,000 NA
1/27/94 NS NS NS NS NS
5/3/95 NS NS NS NS NS
8/1/95 5,700 17,000 3,500 13,000 120
MW-5 8/10/92 <4.0 <4.0 <4.0 <4.0 NA
2/9/93 <2.0 <2.0 <2.0 <6.0 NA
8/10/93 <2.0 <20 <2.0 <20 NA
1/27/94 8.7 299 4 113 NA
5/3/95 3.7 53 0.92 4.6 NA
8/1/95 <0.3 <0.3 <0.3 <0.6 <0.100
MW-6 8/10/92 NS NS NS NS NS
2/9/93 7,000 19,000 3,100 7,200 NA
8/19/93 8,100 19,000 3,500 6,400 NA
1/27/94 7,960 20,200 3,830 6,150 NA
5/4/95 11,000 17,000 2,900 6,000 NA
8/1/95 8,300 12,000 2,500 5,100 60
MW.-7 8/10/92 NS NS NS NS NS
2/9/93 <2.0 <20 <2.0 <6.0 NA
8/19/93 <2.0 3 <2.0 <2.0 NA
1/27/94 1.1 <1.0 <1.0 <1.0 NA
5/3/95 52 34 0.67 2.8 NA
8/1/95 22 2.2 0.85 2.8 <0.100
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Table 2.
Cumulative Results of BTEX Analysis for Groundwater Samples
BIJ Services/Western Hobbs Facility
Hobbs, New Mexico

Well ID Sampling Date Benzene(1) Toluene(1) Ethylbenzene(1) Xylenes(1) TPH(2)
(ug/L) (ug/L) (ug/L) (ug/L) (mg/L)
MW-8 8/10/92 NS NS NS NS NS
2/9/93 <20 <2.0 <2.0 <6.0 NA
8/19/93 <2.0 <2.0 <2.0 <2.0 NA
1/27/94 <1.0 <1.0 <1.0 <1.0 NA
5/3/95 3 49 0.75 37 NA
8/1/95 3.1 1.2 0.47 1.6 <0.001
080195(3) 8/1/95 3.6 1.5 0.51 15 <0.100
MW-9 4/22/93 570 380 <50.0 870 NA
7/15/93 121 73 3 458 NA
8/19/93 390 290 40 250 NA
1/27/94 327 357 51.1 293 NA
5/3/95 380 110 19 120 NA
8/1/95 660 410 91 310 6.2
MW-10 8/19/93 190 460 <200 240 NA
1/27/94 134 4 5.5 33.6 NA
5/4/95 980 15 11 84 NA
8/1/95 1,300 32 32 100 3.6
MW-11 8/19/93 <2.0 <2.0 <2.0 <2.0 NA
1/27/94 <1.0 <1.0 <1.0 <1.0 NA
5/4/95 <0.3 <0.3 <0.3 <0.6 NA
8/1/95 44 29 5.5 13 0.2
Fresh Water 8/10/92 <4.0 <4.0 <4.0 <4.0 NA
Well 2/9/93 77 10 <2.0 73 NA
8/19/93 NS NS NS NS NS
1/27/94 <1.0 <1.0 <1.0 <1.0 NA
5/4/95 <0.3 <0.3 <03 <0.6 NA
8/1/95 NS NS NS NS NS
NOTES: 1) BTEX analyzed using EPA Method 8015 modified.

2) Total Petroleum Hydrocarbons (TPH) analyzed using EPA Method 8015 modified.
3) NS = Not sampled.

4) NA = Not analyzed.

5) Field duplicate collected from monitor well MW-8.
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SUMMARY OF DETECTED ANALYTES FOR GROUNDWATER QUALITY




01°Te8T-SIX'sojqen

-1o11] Jod swresSiru = /8w (g)

"0°00€ POUIRI Vdd Suisn pazAeue suowy (f)

"0109 POYRIN Vdd Sutsn pazATeue suone) (g)

"T'01¢ POWSIN VJH Sursn paz[eue sem Qureyy (¢)

(s[erew VIO S1R) 000L/0T09 POURIN VdJH Sulsn pazAJeue a1om S[EION [eI0L (1)

"0L78 POUIIN VdH Sulsn pozA[eue o1om (HVJ) SU0qIe00IpAH onewory resonuod (1) :SALON
0€T 0€1 0S1 091 081 L9 0£T 012 0S1 0s1 S6-3ny-| SN
jars 10> 8¢ 1 T6 €1 8T SI 9¢ Ly $6-8ny-| aenIN

00¥€ 0022 011 0S¢ 01¢€ 08¢ 0€1 01€ 0S1 091 S6-3ny-| spuoy)
("1/3w) suoray

000T 099 86 6 $6 0¢1 011 ov1 €6 001 S6-8ny-| wnpog
9p Sg 'ty S v'e € v S'E 9T a4 S6-8ny-| wmissejod
0€1 0€1 £ 6 T 7L Lz 8¢ 9¢ PE §6-Sny-1 winisauSey
06¥ 019 081 00¢ 00¢ V143 091 (1744 0TI ozl S6-8ny-| wnpe)
('1/3w) suone)

01> 01> 01> or> 01> 01> 01> or> 01> 01> S6-Sny-| aprxoIpAH
095 0zs 0LS 09¢ 144 0L9 06T 06¥ ocy 08¢ $6-3ny-1 ajpuOqIEILg
or> 01> 01> 01> 01> 01> 01> or> or> 01> S6-3nv-| JeuOqIR)
(1/3w) Hyrapeqy

1000>  1000>  10000> 1000>  10000>  1000>  1000> ZS000  1000> [000>  S6-3ny-] wmrwpe)
T0 LEO 680°0 $LO0 6900 I'1 6000 ve0 8¢0 690°0 S6-8ny-| wntreq
98000 S10°0 SS000  PEO0'0 €000  8T00 65000  TOOO>  €VO00  9L000  S6-Sny-] JMUISIY
("1/3w) sfeN 10,

L> L> L> L> L> ov> oy 000°0T 0> 0SL S6-3ny-1 aererqyd (14xay14yse-7) sig
5> 78 s> s> s> 0¢> s> 005> 01> 0> S6-8ny-1 [ousyq
s> 76 ST s> [ oLy s> 00L‘T 01z 00S S6-3ny-1 susreypydeN
8> 8> 8> 8> 8> 0stT 8> 008> 02> 08> S6-8ny-1 (10s21)-d) 1ousydiAyo-+
s> c> o> s> > 0¢> s> 00> 95 0s> $6-3ny-| (10891-0) [ousyd[AyIoN-T
s> €2 9€ s> s> 0ST s> 00S°T 79 087 $6-Sny-| susreydeulAyON-7
> s> s> s> s> 42 s> 005> L6 0> $6-8ny-1 JousydiAyowiq-p*Z
('1/8n) HVd

IT-MIN 0TI 60MIN $-MIA LM 9-MIN S-MIA MmN £-MIN I-MIN
a1 P e Idureg deuy

O2IX2N] MAN] ‘SQqQOH
ANoe] SqQQOH - UISISOM /SIITAIAS g
£yeng) 13jempunols) 10j ssjd[euy pagosla( Jo Arewrung
€ 3qEL




Figures




FIGURES




POTENTIOMETRIC SURFACE MAP




DHOD

8/28/95

T:\2832\POTENTIO

HOMCO PROPERTY

PRESSURE TESTING
TANKS (EMPTY)

S (48.21) e FENCE LINE
o o \ > FIELD WASTE TANKS —\ p /
A e “ . _{/’ﬁf / £
X X X ~ XX X X XX AN / X
~ lvoboy
_ BULK
" Q @ Mw-4 "8 PLANT
(48.58) (47.59) (47.30)
ACID DOCK MW=10
\ (46.03)
[ e—
MW-3
160 FUEL isLAND 0
MV?Z
7(? ) DESTROYED)
b
7\ @ g
> MW—7 LA R)
(47.04) » Y \
MW-8
(47.35)
OFFICE TRUCK BAYS SERVICE TRUCK PARKING AREA
0 20 40 LEGEND e POTENTIOMETRIC SURFACE MAP DATE
BROWN 4AND o @  MONTORING WELL LOCATION BASED ON MEASUREMENTS OBTAINED 7/31/95 9/11/95
CALDWETLL - , MW-g  AND IDENTIFICATION, WATER LEVEL CUENT PROJECT NUMBER
HOUSTON, TEXAS SCALE: 1" = 40 (47.35)  POTENTIOMETRIC SURFACE ELEVATION (FT) BJ SERVICES COMPANY, U.S.A. 2832 —10
SUBMITTED: DRAWN BY:_DITD DATE _9/6 | £802— 11
PROJECT MANAGER s oy OATE é__ GROUNDWATER FLOW S FIGURE NUWBER
arproven:__ MRD_ pae. Gafss ' HOBBS, NEW MWEXICO ’
BROWN AND CA%-Lr APPROVED: DATE




HYDROCARBON DISTRIBUTION MAP




') HOMCO PROPERTY
— PRESSURE TESTING
- <N> TANKS (EMPTY)
660 / 1,471
6.2 FENCE LINE
@
Mg FIELD WASTE TANKS —\
X X X X X X X X X X X X - X=X X X X—
® e ® 00000 o |oux
MW=5 O f MW=1 @ 4 MW=11 PLANT
390 / 2,720 —~
ND /_ND £ . MW--6 ACID DOCK MW=10 l
5,700/ 39,200 > M\;JQS WATER 1.3003{61.464 44 {) 291.5
120 = : '
FUEL ISLAND 490 / 5.880 WELL 8,3006/027,900
14
&
MW—2
(DESTROYED)
@
MW—7
22 / 27.85
ND
@
MW—8
31 [/ 86.37
ND
OFFICE TRUCK BAYS SERVICE TRUCK PARKING AREA
o
5
& oA
< 0O 20 40 LEGEND TME 0
S| BROWN aAND O —LEGERD HYDROCARBON DISTRIBUTION MAP 9/11,/95
g CALDYW L L Loan ' S MONITORING WELL LOCATION AND IDENTIFICATION CUENT PROJECT NUMBER
g HOUSTON, TEXAi . ESNAEE&; - 9";1(,) MW-8 BJ SERVICES COMPANY, U.S.A. 2832-10
§ SUBMITTED PR/?;,? iser—PATE : ZH::'D N DAE 430 / 5,880 BENZENE / TOTAL BTEX (ug/L) Ei3 FIGURE NUMBER |
. L 917 : 14 TPH L
8 APPROVED'—BW,;QNEW@—WE' 2795 | orroven: _ oaTe (mg/L) HOBBS, NEW MWEXICO 2




| Appendices




APPENDICES
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GROUNDWATER SAMPLING FORMS
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LABORATORY ANALYTICAL REPORTS




B C Analytical -

801 Western Avenue
Glenduale, CA 91201
818/247-5737

Fax: 818/247-9797

August 18,1995

Brown and Caldwell Consuitants
1415 Louisiana, Suite 2500
Houston, Tx 77002

Attn: Ms. Myna Dehnert

Dear Mr. Dehnert,

Enclosed is the analytical report for chemical testing for samples taken on 08/01/95.
It includes the following:

1) Analytical Report of results

2) QC summary including LCS/LCSD, MS/MSD, duplicate samples, method blanks,
and surrogates.

3) Cross reference sheet containing analyte, date analyzed, method, and batch
number.

4) Case narrative explaining QC deficiencies and/or problems
encountered in testing.

5) Electronic data in agreed upon format (previously sent via Banyan).

If you have any questions, please do not hesitate to call.

Very truly yours,

f’/)’l/l/o—n 'WO?JLL

Brian Moore
Program Specialist




B C Analytical

801 Western Avenue
Glendale, CA 91201
818/247-5737

Fax: 818/247-9797

Case Narrative

All quality objectives were met including holding times, LCS/LCSD, MS/MSD,
Duplicate samples, and Method Blanks as applicable with the following exceptions:

Semivolatiles method 625 batch 95146:

Hexachlorocyclopentadiene and N-Nitrosodimethylamine LCS/LCSD greater than
upper controtl limit.

Bis(2-ethylhexyl)phthalate detected in method blank at 8 times the reporting limit.
Bis(2-ethylhexyl)phthalate detected in project sample G95-08-072-4 (MW-5) at the
same concentration level as the method blank. Bis(2-ethylhexyl)phthalate detected
in project sample G95-08-072-1 (MW-1) at 12 times the method blank concentration.
Bis(2-ethylhexyl)phthalate detected in project sample G95-08-072-3 (MW-4) at 180
times the method blank concentration (Note: Project sample MW-4 was re-extracted
and reanalyzed to verify the concentration level of this compound).
Bis(2-ethylhexyl)phthalate was not detected in any other project samples.

2-Chlorophenal, 4-Nitrophenol, and Pentachlorophenol MSD recovery less than the
lower control limit. 2,4-Dinitrotoluene; 2-Chlorophenol; 4-Chloro-3-methylphenol;
Acenaphthalene; N-Nitrosodi-n-propylamine; and Phenol MS/MSD RPD greater than
upper control limit. The LCS/LCSD recovery and RPD was within criteria for these
compounds.

Surrogate 2-Fluorobiphenyl matrix spike duplicate less than lower control limit.

Chloride method 300.0 batches 950803 and 950807:

Chloride detected in method blank above the reporting limit. All project samples are
at least 10 times greater than the method blank concentrations.

Mercury method 7470 batch 951165:

MS/MSD RPD greater than control limit. The LCS/LCSD recovery and RPD was
within criteria.




B C Anadlytical

801 Western Avenue
Glendale, CA 91201
818/247-5737

Fax: 818/247-9797

Gas TPH / BTEX method 8105M batch 95238:

Surrogate in matrix spike was greater than upper control limit.

No analytical difficulties were encountered with any project samples except:

Samples G95-08-072-(1,3) (MW-1, MW-4) were diluted at least 1:10 for method
8270, therefore surrogate recovery was reported as "NC" for "Not Calculated".

Sample G95-08-072-5 (MW-6) surrogate recovery for method 8015M was greater
than the upper control limit.

Samples G95-08-072-(6,7,10,11) (MW-7, MW-8, MW-11, 080195) surrogate
2-Fluorophenol recovery for method 8270 was less than the lower control limit. This
meets method guidelines.




ANALYTICAL REPORT
I] B C Analytical

801 Western Avenue
Glendale, CA 91201
818/1247-5737

I] Fax: 81812479797 LOG NO: G95-08-072
Received: 03 AUG 95
Mailed: AUG | T 1c35

Ms. Myna Dehnert

Brown and Caldwell Consultants
1415 Louisiana, Suite 2500
Houston, Texas 77002

CC: Mr. Alan Fear (BC Dallas) Project: 2832.10
REPORT OF ANALYTICAL RESULTS Page 1
LOG NO SAMPLE DESCRIPTION, AQUEOUS SAMPLES DATE SAMPLED
Iﬂ 08-072-1 MW-1 01 AUG 95
08-072-2 MW-3 01 AUG 95
08-072-3 MW-4 01 AUG 95
“ 08-072-4  MW-5, 01 AUG 95
08-072-5 MW-6" 01 AUG 95
I] PARAMETER 08-072-1 08-072-2 08-072-3 08-072-4 08-072-5
Mercury (7470), mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Arsenic (7060), mg/L 0.0076 0.0043 <0.002 0.0059 0.028
I] Selenium (7740), mg/L <0.004 <0.004 <0.004 <0.004 <0.004
Lead (7421), mg/L <0.002 <0.002 0.0044 <0.002 <0.002
Silver (6010), mg/L <0.01 <0.01 <0.01 <0.01 <0.01
ll Barium (6010), mg/L 0.069 0.38 0.34 0.049 1.1
Cadmium (7131), mg/L <0.001 <0.001 0.0052 <0.001 <0.001
Chromium (6010), mg/L <0.01 <0.01 <0.01 <0.01 <0.01
Furnace Digestion (3020), Date 08/08/95 08/08/95 08/08/95 08/08/95 08/08/95
II Digestion (3010), Date 08/08/95 08/08/95 08/08/95 08/08/95 08/08/95
Ion Balance (CALC), Percent 8.34 11.28 3.40 0.13 5.96
Chloride (300.0), mg/L 160 150 310 130 380

Il Nitrate (300.0), mg/L 4.7 5.6 15 28 1.3
Sulfate (300.0), mg/L 150 150 210 230 6.7
Alkalinity (310.1)

[l Carbonate Alk (as CaC03), mg/L <10 <10 <10 <10 <10
Bicarbonate Alk (as CaC03), mg/L 380 430 490 290 670
Hydroxide Alk (as CaC03), mg/L <10 <10 <10 <10 <10
Total Alkalinity (as CaC03), mg/L 380 430 490 290 670

|l Caicium (6010), mg/L 120 120 220 160 320

Magnesium (6010), mg/L 34 36 58 27 72
Potassium (6010), mg/L 2.4 2.6 3.5 4.2 3.0

[I Sodium (6010), mg/L 100 93 140 110 130
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LOG NO SAMPLE DESCRIPTION, AQUEOUS SAMPLES DATE SAMPLED

08-072-1 MW -1 01 AuG 95

08-072-2 MW-3 01 AUG 95

08-072-3 MW-4 01 AUG 95

08-072-4 MW-5 01 AUG 95

08-072-5 MK-6 : 01 AUG 95

|] PARAMETER 08-072-1 08-072-2 08-072-3 08-072-4 08-072-5
B/N,A Ext.Pri.Poll. (8270)

Date Analyzed 08/11/95 08/11/95 08/15/95 08/10/95 08/14/95

I“ Date Extracted 08/08/95 08/08/95 08/08/95 08/08/95 08/08/95

Dilution Factor, Times 10 2 100 1 5

1,2,4-Trichlorobenzene, ug/L <50 <10 <500 <5 <30

I] 1,2-Dichlorobenzene, ug/L <60 <20 <600 <b <30

1,2-Diphenylhydrazine, ug/L <50 <10 <500 <h <30

1,3-Dichlorobenzene, ug/L <50 <10 <500 <5 <30

1,4-Dichlorobenzene, ug/L <50 <10 <500 <5 <30

I] 2,4,5-Trichlorophenol, ug/L <60 . <20 <600 <6 <30

2,4,6-Trichlorophenol, ug/L <50 <10 <500 <5 <30

2,4-Dichlorophenol, ug/L <50 <10 <500 <5 <30

I] 2,4-Dimethylphenol, ug/L <50 97 <500 <5 42

2,4-Dinitrophenol, ug/L <100 <20 <1000 <10 <50

2,4-Dinitrotoluene, ug/L <50 <10 <500 <5 <30

ll 2,6-Dinitrotoiuene, ug/L <50 <10 <500 <5 <30

2-Chloronaphthalene, ug/L <60 <20 <600 <6 <30

2-Chlorophenol, ug/L <50 <10 <500 <5 <30

2-Methy1-4,6-dinitrophenol; ug/L <50 <10 <500 <5 <30

Il 2-Methylnaphthalene, ug/L 280 62 1500 <5 150

2-Methyliphenol (o-Cresol), ug/L <50 56 <500 <5 130

2-Nitroaniline, ug/L <50 <10 <500 <5 <30

" 2-Nitrophenol, ug/L <50 <10 <500 <5 <30
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LOG NO SAMPLE DESCRIPTION, AQUEOUS SAMPLES DATE SAMPLED
08-072-1 MiW-1 01 AUG 95
08-072-2 MW-3 01 AUG 95
08-072-3 MW-4 01 AUG 95
08-072-4 MW-5 01 AUG 95
08-072-5 MW-6' . 01 AUG 95
PARAMETER 08-072-1 08-072-2 08-072-3 08-072-4 08-072-5
I] 3,3'-Dichlorobenzidine, ug/L <200 <40 <2000 <20 <100
3-Nitroaniline, ug/L <50 <10 <500 <5 <30
4-Bromophenylphenylether, ug/L <50 <10 <500 <5 <30
I] 4-Chloro-3-methylphenol, ug/L <50 <10 <500 <5 <30
4-Chloroaniline, ug/L <50 <10 <500 <5 <30
4-Chlorophenylphenylether, ug/L <50 <10 <500 <5 <30
II 4-Methylphenol (p-Cresol), ug/L <80 <20 <800 <8 150
4-Nitroaniline, ug/L <60 <20 <600 <6 <30
4-Nitrophenol, ug/L <50 <10 <500 <5 <30
I] Acenaphthene, ug/L <50 <10 <500 <5 <30
Acenaphthylene, ug/L <50 <10 <500 <b <30
Aniline, ug/L <50 <10 <500 <5 <30
Anthracene, ug/L <50 <10 <500 <h <30
I] Benzidine, ug/L <1000 <200 <10000 <100 <500
Benzo(a)anthracene, ug/L <50 <10 <500 <5 <30
Benzo(a)pyrene, ug/L <50 <10 <500 <5 <30
Iﬂ Benzo(b) fluoranthene, ug/L <50 <10 <500 <5 <30
Benzo(g,h,i)perylene, ug/L <50 <10 <500 <5 <30
Benzo(k)fluoranthene, ug/L - <50 <10 <500 <5 <30

Im Benzyl Alcohol, ug/L <50 <10 <500 <5 <30
Benzoic acid, ug/L <500 <100 <5000 <50 <300
Butylbenzylphthalate, ug/L <50 <10 <500 <5 <30

IM Chrysene, ug/L <50 <10 <500 <5 <30
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08-072-1 MW-1
08-072-2 MW-3
08-072-3 MW-4
08-072-4 MW-5
08-072-5 MW-b:

01 AUG 95
01 AUG 95
01 AUG 95
01 AUG 95
01 AUG 95
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PARAMETER 08-072-1 08-072-2 08-072-3
Di-n-octylphthalate, ug/L <50 <10 <500
Dibenzo(a,h)anthracene, ug/L <50 <10 <500
Dibenzofuran, ug/L <50 <10 <500

- Dibutylphthalate, ug/L <50 <10 <500
Diethylphthalate, ug/L <50 <10 <500
Dimethylphthalate, ug/L <50 <10 <500
Fluoranthene, ug/L <50 <10 <500
Fluorene, ug/L <50 <10 <500
Hexachlorobenzene, ug/L <50 <10 <500
Hexachlorobutadiene, ug/L <50 <10 <500
Hexachlorocyclopentadiene, ug/L <50 <10 <500
Hexachloroethane, ug/L <50 <10 <500
Indeno(1,2,3-c,d)pyrene, ug/L <70 <20 <700
Isophorone, ug/L <50 <10 <500
N-Nitrosodimethylamine, ug/L <60 <20 <600
N-Nitrosodiphenylamine, ug/L <50 <10 <500
N-Nitrosodi-n-propylamine, ug/L <60 <20 <600
Nitrobenzene, ug/L <50 <10 <500
Naphthalene, ug/L o 500 210 1700
Phenanthrene, ug/L <50 <10 <500
Phenol, ug/L <50 <10 <500
Pentachlorophenol, ug/L <50 <10 <500
Pyrene, ug/L <50 <10 <500

<5 <30
<5 <30
<5 <30
<5 <30
<5 <30
<5 <30
<h <30
<5 <30
<5 <30
<h <30
<5 <30
<5 <30
<7 <40
<5 <30
<6 <30
<5 <30
<6 <30
<5 <30
<5 470
<5 <30
<5 <30
<5 <30
<5 <30
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LOG NO SAMPLE DESCRIPTION, AQUEOUS SAMPLES DATE SAMPLED
08-072-1 MW-1 01 AUG 95
08-072-2 MW-3 01 AUG 95
08-072-3 MW-4 01 AUG 95
08-072-4 MW-5 01 AUG 95
08-072-5 MW-6 ) 01 AUG 95
PARAMETER 08-072-1 08-072-2 08-072-3 08-072-4 08-072-5
Pyridine, ug/L <100 <20 <1000 <10 <50
Bis(2-chloroethoxy)methane, ug/L <50 <10 <500 <5 <30
Bis(2-chloroethyl)ether, ug/L <50 <10 <500 <5 <30
‘Bis(2-chloroisopropyl)ether, ug/L <60 <20 <600 <6 <30
Bis(2-ethylhexyl)phthalate, ug/L 750 <20 10000 40 <40
TPH/BTEX (8015M)
Date Analyzed 08/04/95 08/04/95 08/04/95 08/04/95 08/08/95
Dilution Factor, Times 10 50 200 1 100
Benzene, ug/L 390 490 5700 <0.3 8300
Toluene, ug/L 1300 . 2900 17000 <0.3 12000
Ethylbenzene, ug/L 230 890 3500 <0.3 2500
Total Xylene Isomers, ug/L 800 1600 13000 <0.6 5100
Carbon Range, . €6-C12 C6-C12 C6-Cl12 C6-C12 C6-C12

TPH (Gasoline Range), ug/L 5700 14000 120000 <100 60000
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01 AUG 95
01 AUG 95
01 AUG 95
01 AUG 95
01 AUG 95
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08/08/95
08/08/95
5.08

350

11

160

<10
360
<10
360
300

49
5.0

LOG NO SAMPLE DESCRIPTION, AQUEQUS SAMPLES
08-072-6 MW-7
08-072-7 MW-8
08-072-8 MW-9
08-072-9 MW-10
08-072-10 MW-11
PARAMETER 08-072-6
Mercury (7470), mg/L 0.0005
Arsenic (7060), mg/L 0.0033
Selenium (7740), mg/L <0.004
Lead (7421), mg/L <0.002
Silver (6010), mg/L <0.01
Barium (6010), mg/L 0.069
Cadmium (7131), mg/L <0.001
Chromium (6010), mg/L <0.01
Furnace Digestion (3020), Date 08/08/95
Digestion (3010), Date 08/08/95
Ion Balance (CALC), Percent 2.10
Chloride (300.0), mg/L 310
Nitrate (300.0), mg/L 9.2
Sulfate (300.0), mg/L 180
Alkalinity (310.1)
Carbonate Alk (as CaC03), mg/L <10
Bicarbonate Alk (as CaC03), mg/L 440
Hydroxide Alk (as CaC03), mg/L <10
Total Alkalinity (as CaC03), mg/L 440
Calcium (6010), mg/L 300
Magnesium (6010), mg/L 42
Potassium (6010), mg/L 3.4
Sodium (6010), mg/L 95

94

<0.01
08/08/95
08/08/95
3.73

110

38

150

<10
570
<10
570
180

43
4.1

98

<(.0002
0.015
<0.004
<0.002
<0.01
0.37
<0.001
<0.01
08/08/95
08/08/95
2.88
2200
<0.1

130

<10
520
<10
520
610
130

<0.01
08/08/95
08/08/95
4.63
3400

5.5

230

<10
560
<10
560
490
130
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LOG NO SAMPLE DESCRIPTION, AQUEQUS SAMPLES DATE SAMPLED
08-072-6 MW -7 01 AUG 95 |
08-072-7 MW-8 01 AUG 95 |

08-~072-8 MW-9 01 AUG 95

08-072-9 MW-10 01 AUG 95

08-072-10 MW-11 _ 01 AUG 95

PARAMETER 08-072-6 08-072-7 08-072-8 08-072-9 08-072-10

ll B/N,A Ext.Pri.Poll. (8270)

Date Analyzed 08/14/95 08/14/95 08/14/95 08/14/95 08/14/95

I] Date Extracted 08/08/95 08/08/95 08/08/95 08/08/95 08/08/95

‘Dilution Factor, Times 1 1 1 1 1

1,2,4-Trichlorobenzene, ug/L <5 <5 <5 <5 <5

1,2-Dichlorobenzene, ug/L <6 <6 <6 <6 <6

l] 1,2-Diphenylhydrazine, ug/L <5 <5 <5 <5 <5

1,3-Dichlorobenzene, ug/L <5 <5 <5 <5 <5

1,4-Dichlorobenzene, ug/L <5 <5 <5 <5 <5

ll 2,4,5-Trichlorophenol, ug/L <6 <6 <b <6 <6

2,4,6-Trichlorophenol, ug/L <5 <5 <5 <5 <5

2,4-Dichlorophenol, ug/L <5 <5 <5 <5 <5

II 2,4-Dimethylphenol, ug/L ) <5 <5 <5 <5 <5

2,4-Dinitrophenol, ug/L <10 <10 <10 <10 <10

2,4-Dinitrotoluene, ug/L <5 <5 <b <5 <5

2,6-Dinitrotoluene, ug/L <5 <5 <5 <5 <5

I] 2~Chloronaphthalene, ug/L <6 <b <6 <b <6

2~Chlorophenol, ug/L <5 <5 <5 <5 <5

2-Methyl-4,6-dinitrophenol, ug/L <5 <5 <5 <5 <h

Il 2-Methylnaphthalene, ug/L <5 <5 36 23 <5

2-Methylphenol (o-Cresol), ug/L <5 <5 <5 <5 <5

2~Nitroaniline, ug/L <5 <5 <5 <5 <5

Il 2-Nitrophenol, ug/L <5 <5 <5 <5 <5
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LOG NO SAMPLE DESCRIPTION, AQUEOUS SAMPLES DATE SAMPLED
08-072-6 MW-7 01 AUG 95
08-072-7 MW-8 01 AUG 95
08-072-8 MW-9 01 AUG 95
08-072-9 MW-10 01 AUG 95
08-072-10 MW-11 01 AUG 95
PARAMETER 08-072-6 08-072-7 08-072-8 08-072-9 08-072-10
3,3'-Dichlorobenzidine, ug/L <20 <20 <20 <20 <20
3-Nitroaniline, ug/L <5 <5 <5 <5 <5
4-Bromophenylphenylether, ug/L <5 <5 <5 <5 <5
“4-Chloro-3-methylphenol, ug/L <5 <b <5 <5 <5
4-Chloroaniline, ug/L <5 <5 <5 <5 <5
4-Chlorophenylphenylether, ug/L <5 <5 <5 <5 <5
4-Methylphenol (p-Cresol), ug/L <8 <8 <8 <8 <8
4-Nitroaniline, ug/L <6 <6 <6 <6 <6
4-Nitrophenol, ug/L <5 <5 <5 <5 <5
Acenaphthene, ug/L <5 <5 <5 <5 <5
Acenaphthylene, ug/L <5 <5 <5 <5 <5
Aniline, ug/L <5 <5 <5 <5 <5
Anthracene, ug/L <5 <5 <5 <5 <5
Benzidine, ug/L <100 <100 <100 <100 <100
Benzo(a)anthracene, ug/L <5 <5 <5 <5 <5
Benzo(a)pyrene, ug/L <5 <5 <5 <5 <5
Benzo(b)fluoranthene, ug/L <5 <5 <5 <5 <5
Benzo(g,h,i)perylene, ug/L <5 <5 <5 <5 <5
Benzo(k)fluoranthene, ug/L - <5 <5 <5 <5 <5
Benzyl Alcohol, ug/L <5 5 <5 <5 <5
Benzoic acid, ug/L <50 <50 <50 <50 <50
Butylbenzylphthalate, ug/L <5 <5 <5 <5 <5
Chrysene, ug/L <5 <5 <5 <5 <5
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LOG NO SAMPLE DESCRIPTION, AQUEQUS SAMPLES DATE SAMPLED
I] 08-072-6  Mi-7 01 AUG 95
08-072-7 MW-8 01 AUG 95
08-072-8 MW-9 01 AUG 95
l] 08-072-9 MW-10 01 AUG 95
08-072-10 MW-11 A 01 AUG 95
ll PARAMETER 08-072-6 08-072-7 08-072-8 08-072-9 08-072-10
Di-n-octylphthalate, ug/L <5 <5 <5 <5 <5
Dibenzo(a,h)anthracene, ug/L <5 <5 <5 <5 <5
l] Dibenzofuran, ug/L <5 <5 <5 <5 <5
‘Dibutylphthalate, ug/L <5 <5 <5 <5 <5
Diethylphthalate, ug/L <5 <5 <5 <5 <5
IM Dimethylphthalate, ug/L <5 <5 <5 <5 <h
Fluoranthene, ug/L <5 <5 <5 <5 <5
Fluorene, ug/L <5 <5 <5 <5 <5
Hexachlorobenzene, ug/L <5 <5 <5 <5 <5
Il Hexachlorobutadiene, ug/L <5 , <h <5 <5 <h
Hexachlorocyclopentadiene, ug/L <5 <5 <5 <5 <5
Hexachloroethane, ug/L <5 <5 <5 <b <5
‘l Indeno(1,2,3-c,d)pyrene, ug/L <7 0 <7 <7 <7
Isophorone, ug/L <5 <5 ¥ <5 <5
N-Nitrosodimethylamine, ug/L <6 <6 <6 <6 <6
N-Nitrosodiphenylamine, ug/L <5 <5 <5 <5 <5
Il N-Nitrosodi-n-propylamine, ug/L <6 <6 <6 <6 <6
Nitrobenzene, ug/L <5 <5 <5 <5 <5
Naphthalene, ug/L - <5 <5 15 92 <5
Il Phenanthrene, ug/L <5 <5 <5 <5 <5
Phenol, ug/L <5 <5 <5 8.2 <5
Pentachlorophenol, ug/L <5 <5 <5 <5 <5

ll Pyrene, ug/L <5 <5 <5 <5 <5




B C Analytical

801 Western Avenue
Glendale, CA 91201
818/247-5737

Fax: 818/247-9797 LOG NO: G95-08-072

Received: 03 AUG 95

Ms. Myna Dehnert

Brown and Caldwell Consultants
1415 louisiana, Suite 2500
Houston, Texas 77002

CC: Mr. Alan Fear (BC Dallas) Project: 2832.10

REPORT OF ANALYTICAL RESULTS Page 10

LOG NO SAMPLE DESCRIPTION, AQUEQUS SAMPLES DATE SAMPLED

l] 08-072-6 MW-7 01 AUG 95
08-072-7 MW-8 01 AUG 95
08-072-8 MW-9 01 AUG 95

Il 08-072-9  MW-10 01 AUG 95
08-072-10 MW-11 : 01 AUG 95

'l PARAMETER 08-072-6 08-072-7 08-072-8 08-072-9 08-072-10
Pyridine, ug/L <10 <10 <10 <10 <10
Bis(2-chloroethoxy)methane, ug/L <5 <5 <5 <5 <5

I“ Bis(2-chloroethyl)ether, ug/L <5 <5 <5 <5 <5
Bis(2-chloroisopropyl)ether, ug/L <b <6 <6 <6 <6
Bis(2-ethylhexyl)phthalate, ug/L <7 <7 <7 <7 <7

l] TPH/BTEX (BO15M)

Date Analyzed 08/04/95 08/04/95 08/08/95 08/04/95 08/04/95
Dilution Factor, Times 1 1 10 10 1
Benzene, ug/L 22 3.1 660 1300 44

Il Toluene, ug/L ' 2.2 . 1.2 410 32 29
Ethylbenzene, ug/L 0.85 0.47 91 32 5.5
Total Xylene Isomers, ug/L 2.8 1.6 310 100 13

ll Carbon Range, . C6-C12 €6-C12 €6-C12 C6-C12 C6-C12
TPH (Gasoline Range), ug/L <100 <100 6200 3600 200
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LOG NO SAMPLE DESCRIPTION, AQUEOUS SAMPLES DATE SAMPLED
I] 08-072-11 080195 01 AUG 95
PARAMETER 08-072-11
I] Mercury (7470), mg/L <0.0002 .
Arsenic (7060), mg/L 0.0038
Selenium (7740), mg/L <0.004
I] Lead (7421), mg/L <0.002
Silver (6010), mg/L <0.01
Barium (6010), mg/L 0.069
l] Cadmium (7131), mg/L <0.001
Chromium (6010), mg/L <0.01
Furnace Digestion (3020), Date 08/08/95
l] Digestion (3010), Date 08/08/95
Ion Balance (CALC), Percent 5.18
Chloride (300.0), mg/L 350
Nitrate (300.0), mg/L 11
ll Sulfate (300.0), mg/L , 150
Alkalinity (310.1)
Carbonate Alk (as CaC03), mg/L <10
“ Bicarbonate Alk (as CaC03), mg/L 360
Hydroxide Alk (as CaC03), mg/L <10
Total Alkalinity (as CaC03), mg/L 360
Il Calcium (6010), mg/L 230
Magnesium (6010), mg/L 46
Potassium (6010), mg/L 4.9

ll Sodium (6010), mg/L - 88
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LOG NO SAMPLE DESCRIPTION, AQUEQUS SAMPLES DATE SAMPLED

l| 08-072-11 080195 01 AUG 95
PARAMETER 08-072-11

l] B/N,A Ext.Pri.Poll. (8270) -

Date Analyzed 08/14/95
Date Extracted 08/08/95
I] Dilution Factor, Times 1
1,2,4-Trichlorobenzene, ug/L <5
1,2-Dichlorobenzene, ug/L <6
l] 1,2-Diphenylhydrazine, ug/L <5
~1,3-Dichlorobenzene, ug/L <5
1,4-Dichlorobenzene, ug/L <5
2,4,5-Trichlorophenol, ug/L <6
lﬂ 2,4,6-Trichlorophenol, ug/L <5
2,4-Dichlorophenol, ug/L <5
2,4-Dimethylphenol, ug/L <5
ll 2,4-Dinitrophenol, ug/L . <10
2,4-Dinitrotoluene, ug/L <5
2,6-Dinitrotoluene, ug/L <5
Iﬂ 2-Chloronaphthalene, ug/L <6
2-Chlorophenol, ug/L <5
2-Methy1-4,6-dinitrophenol, ug/L <5
2-Methylnaphthalene, ug/L <5
I] 2-Methylphenol (o-Cresol), ug/L <5
2-Nitroaniline, ug/L <5
2-Nitrophenol, ug/L - <5
I] 3,3'-Dichlorobenzidine, ug/L <20
3-Nitroaniline, ug/L <5
4-Bromophenylphenylether, ug/L <5

Il 4-Chloro-3-methylphenol, ug/L <5
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LOG NO SAMPLE DESCRIPTION, AQUEOUS SAMPLES DATE SAMPLED

08-072-11 080195 01 AUG 95
PARAMETER 08-072-11
II 4-Chloroaniline; ug/L <5
4-Chlorophenylphenylether, ug/L <5
4-Methylphenol (p-Cresol), ug/L <8
II 4-Nitroaniline, ug/L <6
4-Nitrophenol, ug/L <5
Acenaphthene, ug/L <5
l] Acenaphthylene, ug/L <5
“Aniline, ug/L <5
Anthracene, ug/L <5
Benzidine, ug/L <100
Il Benzo(a)anthracene, ug/L <5
Benzo(a)pyrene, ug/L <5
Benzo(b)fluoranthene, ug/L <5
I“ Benzo(g,h,i)perylene, ug/L , <5
Benzo(k)fluoranthene, ug/L <5
Benzyl Alcohol, ug/L <5
|m Benzoic acid, ug/L <50
Butylbenzylphthalate, ug/L <5
Chrysene, ug/L <5
Di-n-octylphthalate, ug/L <5
ll Dibenzo(a,h)anthracene, ug/L <5
Dibenzofuran, ug/L <5
Dibutylphthalate, ug/L - <5
Im Diethylphthalate, ug/L <5
Dimethylphthalate, ug/L <5
Fluoranthene, ug/L <5
lﬂ Fluorene, ug/L <5
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LOG NO SAMPLE DESCRIPTION, AQUEOUS SAMPLES DATE SAMPLED

08-072-11 080195 01 AUG 95
PARAMETER 08-072-11
Hexachlorabenzene, ug/L <5
Hexachlorobutadiene, ug/L <5
Hexachlorocyclopentadiene, ug/L <5
l] Hexachloroethane, ug/L <5
Indeno(l,2,3-c,d)pyrene, ug/L <7
Isophorone, ug/L <5
Il N-Nitrosodimethylamine, ug/L <6
N-Nitrosodiphenylamine, ug/L <5
N-Nitrosodi-n-propylamine, ug/L <6
ll Nitrobenzene, ug/L <5
Naphthalene, ug/L <5
Phenanthrene, ug/L <h
Phenol, ug/L <5
Iﬂ Pentachlorophenol, 'ug/L . <5
Pyrene, ug/L <5
Pyridine, ug/L <10
In Bis(2-chloroethoxy)methane, ug/L <5
Bis(2-chloroethyl)ether, ug/L <5
Bis%2-ch]oroisopropy1)ether, ug/L <b

r Bis(2-ethylhexyl)phthalate, ug/L <7
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DATE SAMPLED

TPH/BTEX (8015M)’

Date Analyzed 08/04/95

Dilution Factor, Times

Benzene, ug/L

Toluene, ug/L

Ethylbenzene, ug/L

Total Xylene Isomers, ug/L
~ Carbon Range, .

TPH (Gasoline Range), ug/L
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LOG NO SAMPLE DESCRIPTION, AQUEQUS SAMPLES DATE SAMPLED

08-072-12  Trip Blank 01 AUG 95

PARAMETER T 08-072-12

TPH/BTEX (8015M) !

Date Analyzed 08/08/95
Dilution Factor, Times 1
Benzene, ug/L <0.3
Toluene, ug/L <0.3
Ethylbenzene, ug/L <0.3
Total Xylene Isomers, ug/L <0.6
“Carbon Range, . C6-C12
TPH (Gasoline Range), ug/L <100

— 2
fi;ZZ%uﬂ :;géiﬂ&;hxynxz

Jane Freemyer, Pro%ﬁém Manager

The analytical results within this report relate only to the sp
compounds and samples investigated and may not necessarily refl
other apparently similar material from the same or a similar lo

This report shall not be reproduced, except in full, without th
written approval of BCA. No use of this report for promotionmal
advertising purposes is permitted without prior written BCA app
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Log Number : 95-08-072-1 N General Mineral Analysis
Sample Description: MW-1 Sampled Date 01 AUG 95
ll Anions mg/L meq/L Determination mg/L
Nitrate ! 4.7 | 0.076 | Hydroxide Alk (as CaC03) <10
Chloride ! 160 | 4.5 | Carbonate Alk (as CaC03) <10
Iﬂ Sulfate ! 150 | 3.1 | Bicarbonate Alk (as CaC03 380
Bicarbonate (as HCO3) : 460 | 7.6 | Ca Hardness (as CaC03) 300
Carbonate (as C03) ! <6 ! <0.2 | Mg Hardness (as CaC03) 140
“ Hydroxide (as OH) ! <3.4 ! <0.2 !
et Tt ! Total Hardness 440
Total Millequivalents per Liter | 15.7 |
___________________________________________________ i
Il Cations mg/L meq/L |
___________________________________________________ I
Magnesium ! 34 | 2.8 |
[l Sodium | 100 | 4.4 |
Potassium ! 2.4 | 0.061 |
Calcium ! 120 | 6 |
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l' Log Number : 95-08-072-2 General Mineral Analysis
Sample Description: MW-3 Sampled Date 01 AUG 95
Il Anions | mg/L meq/L Determination mg/L
Nitrate : 5.6 | 0.09 | Hydroxide Alk (as CaC03) <10
Chloride : 150 | 4.2 | Carbonate Alk (as CaC03) <10
l“ Sulfate ! 150 ! 3.1 | Bicarbonate Alk (as CaC03 430
Bicarbonate (as HCO3) ! 520 | 8.6 | Ca Hardness (as CaC03) 300
Carbonate (as C03) ! <6 | <0.2 ! Mg Hardness (as CaC03) 150
“ Hydroxide (as OH) ! <3.4 | <0.2 !
S e e e e ! Total Hardness 450
Total Millequivalents per Liter | 16.4 |
___________________________________________________ |
ﬂ Cations mg/L meq/L |
___________________________________________________ I
Magnesium | 36 | 3 E
I] Sodium ! 93 | . 4 |
Potassium ! 2.6 | 0.066 |
Calcium | 120 | 6 |
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Log Numbe;-:-ég:aé:072-3 -------------- General Mineral Analysis
Sample Description: MW-4 Sampled Date 01 AUG 95
Im Anions mg/L meq/L Determination mg/L
&;trate o ) v 15 | 0.24 | Hydroxide ATk (as CaC03) <10
Chloride ! 310 | 8.7 | Carbonate Alk (as CaC03) <10
|] Sulfate ! 210 | 4.4 | Bicarbonate ATk (as CaC03 490
Bicarbonate (as HCO03) ! 600 ! 9.8 | Ca Hardness (as CaC03) 550
Carbonate (as CO03) ! <6 | <0.2 | Mg Hardness (as CaC03) 240
Hydroxide (as OH) | <3.4 | <0.2 |
--------------------------------------------------- ! Total Hardness 790
Total Millequivalents per Liter ! 23.5 |
|
___________________________________________________ !
Il Cations mg/L meq/L |
|
___________________________________________________ ]
Magnesium } 58 | 4.8 |
“ Sodium o 140 | . 6.1
Potassium ! 3.5} 0.089 |
I | !
I | t
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Log Number : 95-08-072-4 General Mineral Analysis
Sample Description: MW-5 Sampled Date 01 AUG 95
l] Anions mg/L meq/L Determination mg/L
Nitrate : 28 | 0.45 | Hydroxide Alk (as CaC03) <10
Chloride | 130 | 3.7 | Carbonate Alk {(as CaC03) <10
“ Sulfate : 230 | 4.8 | Bicarbonate Alk (as CaC03 290
Bicarbonate (as HCO03) ! 350 | 5.8 | Ca Hardness (as CaC03) 400
Carbonate (as C03) : <6 ! <0.2 | Mg Hardness (as CaC03) 110
Hydroxide (as OH) } <3.4 | <0.2 |
|l --------------------------------------------------- I Total Hardness 510
Total Millequivalents per Liter ! 15.2 |
|
___________________________________________________ !
ll Cations mg/L meg/L |
i
___________________________________________________ i
Magnesium ! 27 | 2.2 |
Sodium { 110 | . 4.8 |
J Potassium ! 4.2 | 0.11 |
Calcium : 160 | 8 |
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Log Number : 95-08-072-5 General Mineral Analysis
Sample Description: MW-6 Sampled Date 01 AUG 95
Il Anions mg/L meq/L Determination mg/L
Nitrate ! 1.3 | 0.021 | Hydroxide Alk (as CaCO03) <10
Chloride ! 380 ! 11 | Carbonate Alk (as CaC03) <10
l] Sulfate | 6.7 | 0.14 | Bicarbonate A1k (as CaC03 670
Bicarbonate (as HCO3) ! 820 | 13 ! Ca Hardness (as CaC03) 800
Carbonate (as C03) } <6 | <0.2 | Mg Hardness (as CaC03) 300
II Hydroxide (as OH) | <3.4 | <0.2 |
--------------------------------------------------- ! Total Hardness 1100
Total Millequivalents per Liter ! 24.6 |
___________________________________________________ ]
II Cations mg/L meq/L E
___________________________________________________ |
Magnesium : 72 | 5.9 i
[l Sodium ! 130 ! 5.7
Potassium ! 3.0 | 0.077 |
Calcium ! 320 | 16 |
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Log Number : 95-08-072-6 General Mineral Analysis
Sample Description: MW-7 Sampled Date 01 AUG 95
Anions mg/L meq/L Determination mg/L
ll Nitrate | 9.2 | 0.15 | Hydroxide Alk (as CaC03) <10
Chloride | 310 | 8.7 | Carbonate ATk (as CaC03) <10
Il Suifate ! 180 ! 3.7 | Bicarbonate Alk (as CaCO03 440
Bicarbonate (as HCO3) : 540 | 8.8 | Ca Hardness (as CaC03) 750
Carbonate (as C03) { <6 | <0.2 | Mg Hardness (as CaC03) 170
Hydroxide (as OH) ! <3.4 | <0.2 |
Iﬂ e e Tt T TP RSP SPR | Total Hardness 920
Total Millequivalents per Liter : 21.8 |
___________________________________________________ I
I
lﬂ Cations mg/L meq/L |
___________________________________________________ I
Magnes ium ! 42 | 3.5 |
“ Sodium ! 95 | 4.1
Potassium ! 3.4 | 0.087 |
Calcium ! 300 | 15 |
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Log Number : 95-08-072-7 General Mineral Analysis
Sample Description: MW-8 Sampled Date 01 AUG 95
Il Anions mg/L meq/L Determination mg/L
————————————————— )_______.___.____-___________________-__-___--____--__-__—___-___--_--_-----
Nitrate ! 11 | 0.18 | Hydroxide ATk (as CaC03) <10
Chloride ! 350 | 9.9 | Carbonate Alk (as CaC03) <10
ll Sulfate ! 160 | 3.3 | Bicarbonate Alk (as CaC03 360
Bicarbonate (as HCO03) } 440 ) 7.2 | Ca Hardness (as CaC03) 750
Carbonate (as C03) ! <6 ! <0.2 | Mg Hardness (as CaC03) 200
Hydroxide (as OH) } <3.4 | <0.2 |
--------------------------------------------------- ! Total Hardness 950
Total Millequivalents per Liter ! 21.0 |
___________________________________________________ |
I] Cations mg/L meq/L E
___________________________________________________ ;
Magnes ium | 49 | 4 |
“ Sodium - ! 94 | 4.1
Potassium ! 5.0 | 0.13 |
Calcium ! 300 | 15 |
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Log Number : 95-08-072-8 General Mineral Analysis
Sample Description: MW-9 Sampled Date 01 AUG 95
Anions mg/L meq/L Determination mg/L
, 'l Nitrate ! 38 | 0.61 | Hydroxide Alk (as CaC03) <10
Chloride ! 110 | 3.1 | Carbonate Alk (as CaC03) <10
I] Sulfate : 150 ! 3.1 | Bicarbonate Alk (as CaC03 570
Bicarbonate (as HCO3) ! 700 | 11 | Ca Hardness (as CaC03) 450
Carbonate (as C03) : <6 | <0.2 | Mg Hardness (as CaC03) 180
Hydroxide (as OH) : <3.4 ! <0.2 |
Im --------------------------------------------------- I Total Hardness 630
Total Millequivalents per Liter d 18.2 |
___________________________________________________ |
|
Il Cations mg/L meq/L |
___________________________________________________ |
Magnesium ! 43 | 3.5 i
Sodium ! 98 | 4.3 |
ll Potassium ' 4.1 | 0.1}
Calcium } 180 ! 9 |
Total Millequivalents per Liter ! 16.9 | Ion balance in percent 3.73
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* Conforms to Title 22, California Administrative Code
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Log Number : 95-08-072-9 General Mineral Analysis
Sample Description: MW-10 Sampled Date 01 AUG 95
Anions mg/L meq/L Determination mg/L
I] Nitrate : <0.1 | <0.0016 | Hydroxide Alk (as CaC03) <10
Chloride ! 2200 | 62 | Carbonate Alk (as CaC03) <10
II Sulfate } 130 ! 2.7 | Bicarbonate Alk (as CaC03 520
Bicarbonate (as HCO3) : 630 ! 10 | Ca Hardness (as CaC03) 1500
Carbonate (as C03) ! <6 | <0.2 | Mg Hardness (as CaC03) 530
Hydroxide (as OH) ! <3.4 | <0.2 |
ll --------------------------------------------------- i Total Hardness 2030
Total Millequivalents per Liter : 75.1 4
___________________________________________________ |
Il Cations mg/L meq/L i
___________________________________________________ !
Magnesium 130 11 f
|
|
I
!

| {

[I Sodium i 660 | 29
| |
i ]
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Log Number : 95-08-072-10 General Mineral Analysis

Sample Description: MW-11 Sampled Date 01 AUG 95

Il Anions mg/L meq/L Determination mg/L

Nitrate ! 5.5 ! 0.089 | Hydroxide Alk (as CaC03) <10

Chloride | 3400 | 96 | Carbonate Alk (as CaC03) <10

l] Sulfate | 230 ! 4.8 ! Bicarbonate Alk (as CaC03 560

Bicarbonate (as HCO3) } 680 | 11 | Ca Hardness (as CaC03) 1200

Carbonate (as C03) ! <6 | <0.2 | Mg Hardness (as CaC03) 530
Hydroxide (as OH) ! <3.4 | <0.2 |

Iﬂ --------------------------------------------------- | Total Hardness 1730
Total Millequivalents per Liter ' 112.3 |
___________________________________________________ i
ll Cations mg/L meq/L i
___________________________________________________ !
Magnesium ! 130 | 11 !
ll Sodium ! 2000 | 87 !
Potassium ! 46 | 1.2}
Calcium ! 490 | 24 |
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Log Number : 95-08-072-11 General Mineral Analysis
Sample Description: 080195 Sampled Date 01 AUG 95
Anions mg/L meq/L Determination mg/L
Nitrate ! 1! 0.18 | Hydroxide Alk (as CaC03) <10
Chloride ! 350 ! 9.9 | Carbonate Alk (as CaC03) <10
Sulfate ! 150 | 3.1 ! Bicarbonate Alk (as CaC03 360
Bicarbonate (as HCO3) : 440 ! 7.2 | Ca Hardness (as CaC03) 570
Carbonate (as CO03) ! <6 ! <0.2 | Mg Hardness (as CaC03) 190
Hydroxide (as OH) ! <3.4 | <0.2 |
I] --------------------------------------------------- | Total Hardness 760
Total Millequivalents per Liter : 20.8 |
___________________________________________________ !
Cations mg/L meq/L E
___________________________________________________ |
Magnesium I 46 | 3.8 E
Sodium ! 88 ! 3.8
Potassium ! 4.9 | 0.13 |
Calcium | 230 | 11}
Total Millequivalents per Liter ! 18.7 | Ion balance in percent 5.18
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* Conforms to Title 22, California Administrative Code




ORDER PLACED FOR CLIENT: Brown and Caldwell Consultants 9508072 :
l BC ANALYTICAL : GLEN LAB : 11:27:28 17 AUG 1995 - P. 1 :

l]AMPLES... SAMPLE DESCRIPTION.. DETERM......... DATE...... METHOD..... EQUIP. BATCH.. ID.NO
ANALYZED

508072*1 MW-1 HG 08.08.95 7470 534-06 951165 7396
I] AS,GFA 08.08.95 7060 534-04 951170 7396
SE,GFA 08.08.95 7740 534-04 951170 7396
PB,GFA 08.09.95 7421 534-04 951170 7396
Iﬂ AG 08.09.95 6010 535-03 951172 7396
BA 08.09.95 6010 535-03 951172 7396
CD,GFA 08.09.95 7131 - 534-04 951170 7396
'] CR 08.09.95 6010 535-03 951172 7396
DIG,AQ,GFA 08.08.95 3020 951170 7620
DIG,AQ.HCL 08.08.95 3010 951172 7620
ANIONS, CL 08.03.95 300.0 533-23 950803 8095
l] ANIONS,NO3 08.03.95 300.0 533-23 950803 8095
ANIONS, S04 08.03.95 300.0 533-23 950803 8095
ALK 08.05.95 310.1 533-08 9542.1 8106
l] CA 08.09.95 6010 535-03 951172 7396
MG 08.09.95 6010 535-03 951172 7396
K 08.09.95 6010 535-03 951172 7396
I] NA 08.09.95 6010 535-03 951172 7396
BNA.8270.HSL 08.11.95 8270 537-11 95146 6750
GAS.TPH.BTEX 08.04.95 8015M 536-21 95237 8042
ION.BALANCE 08.10.95 CALC 8488
: Ik08072*2 MW-3 / HG 08.08.95 7470 534-06 951165 7396
AS,GFA 08.08.95 7060 534-04 951170 7396
SE,GFA 08.08.95 7740 534-04 951170 7396
I] PB,GFA 08.09.95 7421 534-04 951170 7396
AG 08.09.95 6010 535-03 951172 7396
BA 08.09.95 6010 535-03 951172 7396
CD,GFA 08.09.95 7131 534-04 951170 7396
I] CR 08.09.95 6010 535-03 951172 7396
DIG,AQ,GFA 08.08.95 3020 951170 7620
DIG,AQ.HCL 08.08.95 3010 951172 7620
I“ ANIONS,CL 08.03.95 300.0 533-23 950803 8095
ANIONS,NO3 08.03.95 300.0 533-23 950803 8095
ANIONS, S04 08.03.95 300.0 533-23 950803 8095
Im ALK 08.05.95 310.1 533-08 9542.1 8106
CA 08.09.95 6010 535-03 951172 7396
MG 08.09.95 6010 535-03 951172 7396
K 08.09.95 6010 535-03 951172 7396
l] NA 08.09.95 6010 535-03 951172 7396
BNA.8270.HSL 08.11.95 8270 537-11 95146 6750
GAS.TPH.BTEX 08.04.95 8015M 536-21 95237 8042
!l ION.BALANCE 08.10.95 CALC 8488
08072*3 MW-4 HG 08.08.95 7470 534-06 951165 7396
I] AS,GFA 08.08.95 7060 534-04 951170 7396

Notes: Equipment = BC Analytical identification number for a

II particular piece of analytical equipment.

ID.NO = BC Analytical employee identification number of
II analyst.




ORDER PLACED FOR CLIENT: Brown and Caldwell Consultants 9508072 :
BC ANALYTICAL : GLEN LAB : 11:27:29 17 AUG 1995 - P. 2 :
I&MPLES... SAMPLE DESCRIPTION.. DETERM......... DATE...... METHOD..... EQUIP. BATCH.. ID.NO
ANALYZED

l] SE,GFA 08.08.95 7740 534-04 951170 7396
PB,GFA 08.09.95 7421 534-04 951170 7396
AG 08.09.95 6010 535-03 951172 7396
BA 08.09.95 6010 535-03 951172 7396
I: CD,GFA 08.09.95 7131 534-04 951170 7396
CR 08.09.95 6010 535-03 951172 7396
DIG,AQ,GFA 08.08.95 3020 - 051170 7620
l: DIG,AQ.HCL 08.08.95 3010 951172 7620
ANIONS,CL 08.03.95 300.0 533-23 950803 8095
ANIONS, NO3 08.03.95 300.0 533-23 950803 8095
ANIONS, S04 08.03.95 300.0 533-23 950803 8095
l ALK 08.05.95 310.1 533-08 9542.1 8106
CA 08.09.95 6010 535-03 951172 7396
MG 08.09.95 6010 535-03 951172 7396
l] K 08.09.95 6010 535-03 951172 7396
NA 08.09.95 6010 535-03 951172 7396
BNA.8270.HSL 08.15.95 8270 537-11 95146 6750
Il GAS.TPH.BTEX 08.04.95 8015M h36-21 95237 8042
ION.BALANCE 08.10.95 CALC 8488
9508072*4 MW-5 HG 08.08.95 7470 534-06 951165 7396
, AS,GFA 08.08.95 7060 534-04 951170 7396
I] ' ‘ SE,GFA 08.08.95 7740 534-04 951170 7396
PB,GFA 08.09.95 7421 534-04 951170 7396
AG 08.09.95 6010 535-03 951172 7396
Im BA 08.09.95 6010 535-03 951172 7396
CD,GFA 08.09.95 7131 534-04 951170 7396
CR 08.09.95 6010 535-03 951172 7396
ll DIG,AQ,GFA 08.08.95 3020 951170 7620
DIG,AQ.HCL 08.08.95 3010 951172 7620
ANIONS, CL 08.03.95 300.0 533-23 950803 8095
ANIONS,NO3 08.03.95 300.0 533-23 950803 8095
Il ANIONS, S04 08.03.95 300.0 533-23 950803 8095
ALK 08.05.95 310.1 533-08 9542.1 8106
CA 08.09.95 6010 535-03 951172 7396
ll MG 08.09.95 6010 535-03 951172 7396
K 08.09.95 6010 535-03 951172 7396
NA 08.09.95 6010 535-03 951172 7396
II BNA.8270.HSL 08.10.95 8270 537-11 95146 6750
GAS.TPH.BTEX 08.04.95 8015M 536-21 95238 8501
: ION.BALANCE 08.10.95 CALC 8488
08072*5 MW-6 HG 08.08.95 7470 534-06 951165 7396
AS,GFA 08.08.95 7060 534-04 951170 7396
SE,GFA 08.08.95 7740 534-04 951170 7396
PB,GFA 08.09.95 7421 534-04 951170 7396

i

BC Analytical identification number for a
particular piece of analytical equipment.

Notes: Equipment

BC Analytical employee identification number of
analyst.

ID.NO




ORDER PLACED FOR CLIENT: Brown and Caldwell Consultants 9508072 :
BC ANALYTICAL : GLEN LAB : 11:27:29 17 AUG 1995 - P. 3 :

[\MPLES... SAMPLE DESCRIPTION.. DETERM......... DATE...... METHOD..... EQUIP. BATCH.. ID.NO
ANALYZED
m AG 08.09.95 6010 535-03 951172 7396
BA 08.09.95 6010 535-03 951172 7396
CD,GFA 08.09.95 7131 534-04 951170 7396
CR 08.09.95 6010 535-03 951172 7396
'} DIG,AQ,GFA 08.08.95 3020 951170 7620
DIG,AQ.HCL 08.08.95 3010 951172 7620
ANIONS,CL 08.03.95 300.0 - 533-23 950803 8095
'} ANIONS, NO3 08.03.95 300.0 533-23 950803 8095
ANIONS, S04 08.03.95 300.0 533-23 950803 8095
ALK 08.05.95 310.1 533-08 9542.1 8106
l] CA 08.09.95 6010 535-03 951172 7396
MG 08.09.95 6010 535-03 951172 7396
K 08.09.95 6010 535-03 951172 7396
NA 08.09.95 6010 535-03 951172 7396
l] BNA.8270.HSL 08.14.95 8270 537-11 95146 6750
GAS.TPH.BTEX 08.08.95 8015M 536-21 95240 8501
ION.BALANCE 08.10.95 CALC 8488
|]08072*6 MW-7 HG 08.08.95 7470 534-06 951165 7396
AS,GFA 08.08.95 7060 534-04 951170 7396
SE,GFA 08.08.95 7740 534-04 951170 7396
ll j PB,GFA 08.09.95 7421 534-04 951170 7396
AG 08.09.95 6010 535-03 951172 7396
BA 08.09.95 6010 535-03 951172 7396
CD,GFA 08.09.95 7131 534-04 951170 7396
l] CR 08.09.95 6010 535-03 951172 7396
DIG,AQ,GFA 08.08.95 3020 951170 7620
DIG,AQ.HCL 08.08.95 3010 951172 7620
II ANIONS, CL 08.03.95 300.0 533-23 950803 8095
ANIONS, NO3 08.03.95 300.0 533-23 950803 8095
ANIONS, S04 08.03.95 300.0 533-23 950803 8095
'l ALK 08.05.95 310.1 533-08 9542.1 8106
CA 08.09.95 6010 535-03 951172 7396
MG 08.09.95 6010 535-03 951172 7396
K 08.09.95 6010 535-03 951172 7396
ll NA 08.09.95 6010 535-03 951172 7396
BNA.8270.HSL 08.14.95 8270 537-11 95146 6750
GAS.TPH.BTEX 08.04.95 8015M 536-21 95238 8501
!l ION.BALANCE 08.10.95 CALC 8488
08072*7 MW-8 HG 08.08.95 7470 534-06 951165 7396
AS,GFA 08.08.95 7060 534-04 951170 7396
l' SE,GFA 08.08.95 7740 534-04 951170 7396
PB,GFA 08.09.95 7421 534-04 951170 7396
AG 08.09.95 6010 535-03 951172 7396
II BA 08.09.95 6010 535-03 951172 7396
Il Notes: Equipment = BC Analytical identification number for a
particular piece of analytical equipment.
lﬁ ID.NO = BC Analytical employee identification number of
analyst.




ORDER PLACED FOR CLIENT: Brown and Caldwell Consultants 9508072 :
BC ANALYTICAL : GLEN LAB : 11:27:30 17 AUG 1995 - P. 4 :
I%MPLES... SAMPLE DESCRIPTION.. DETERM......... DATE...... METHOD..... EQUIP. BATCH.. ID.NO
ANALYZED
I] CD,GFA 08.09.95 7131 534-04 951170 7396
CR 08.09.95 6010 535-03 951172 7396
DIG,AQ,GFA 08.08.95 3020 951170 7620
DIG,AQ.HCL 08.08.95 3010 951172 7620
I] ANIONS, CL 08.03.95 300.0 533-23 950803 8095
ANIONS,NO3 08.03.95 300.0 533-23 950803 8095
ANIONS, S04 08.03.95 300.0 533-23 950803 8095
|] ALK 08.05.95 310.1 533-08 9542.1 8106
CA 08.09.95 6010 535-03 951172 7396
MG 08.09.95 6010 535-03 951172 7396
'] K 08.09.95 6010 535-03 951172 7396
NA 08.09.95 6010 535-03 951172 7396
BNA.8270.HSL 08.14.95 8270 537-11 95146 6750
GAS.TPH.BTEX 08.04.95 8015M 536-21 95238 8501
!L ION.BALANCE 08.10.95 CALC 8488
08072*8 MW-9 HG 08.08.95 7470 534-06 951165 7396
AS,GFA 08.08.95 7060 534-04 951170 7396
Il SE,GFA 08.08.95 7740 534-04 951170 7396
PB,GFA 08.09.95 7421 534-04 951170 7396
AG 08.09.95 6010 535-03 951172 7396
l] BA 08.09.95 6010 535-03 951172 7396
CD,GFA 08.09.95 7131 534-04 951170 7396
CR 08.09.95 6010 535-03 951172 7396
DIG,AQ,GFA 08.08.95 3020 951170 7620
Im DIG,AQ.HCL 08.08.95 3010 951172 7620
ANIONS,CL 08.03.95 300.0 533-23 950803 8095
ANIONS, NO3 08.03.95 300.0 533-23 950803 8095
I] ANIONS, S04 08.03.95 300.0 533-23 950803 8095
ALK 08.05.95 310.1 533-08 9542.1 8106
CA 08.09.95 6010 535-03 951172 7396
Il MG 08.09.95 6010 535-03 951172 7396
K 08.09.95 6010 535-03 951172 7396
NA 08.09.95 6010 535-03 951172 7396
BNA.8270.HSL 08.14.95 8270 537-11 95146 6750
ll GAS.TPH.BTEX 08.08.95 8015M 536-21 95240 8501
ION.BALANCE 08.10.95 CALC 8488
08072*9 MW-10 HG 08.08.95 7470 534-06 951165 7396
AS,GFA 08.08.95 7060 534-04 951170 7396
SE,GFA 08.08.95 7740 534-04 951170 7396
PB,GFA 08.09.95 7421 534-04 951170 7396
ll AG 08.09.95 6010 535-03 951172 7396
BA 08.09.95 6010 535-03 951172 7396
CD,GFA 08.09.95 7131 534-04 951170 7396
ll CR 08.09.95 6010 535-03 951172 7396
In Notes: Equipment = BC Analytical identification number for a
particular piece of analytical equipment.
lﬁ ID.NO = BC Analytical employee identification number of
analyst.

i
l |




ORDER PLACED FOR CLIENT: Brown and Caldwell Consultants 9508072 :
BC ANALYTICAL : GLEN LAB : 11:27:30 17 AUG 1995 -~ P. 5 :
lﬂMPLES... SAMPLE DESCRIPTION.. DETERM......... DATE...... METHOD..... EQUIP. BATCH.. ID.NO
ANALYZED
'} DIG,AQ,GFA 08.08.95 3020 951170 7620
DIG,AQ.HCL 08.08.95 3010 951172 7620
ANIONS,CL 08.07.95 300.0 533-23 950807 8095
ANIONS,NO3 08.03.95 300.0 533-23 950803 8095
'] ANIONS, S04 08.03.95 300.0 533-23 950803 8095
ALK 08.05.95 310.1 533-08 9542.1 8106
CA 08.09.95 6010 - - 535-03 951172 7396
I} MG 08.09.95 6010 535-03 951172 7396
K 08.09.95 6010 535-03 951172 7396
NA 08.09.95 6010 535-03 951172 7396
BNA.8270.HSL 08.14.95 8270 537-11 95146 6750
I] GAS.TPH.BTEX 08.04.95 B015M 536-21 95238 8501
ION.BALANCE 08.10.95 CALC 8488
08072*10 MW-11 HG 08.08.95 7470 534-06 951165 7396
ii AS,GFA 08.08.95 7060 534-04 951170 7396
SE,GFA 08.08.95 7740 534-04 951170 7396
PB,GFA 08.09.95 7421 534-04 951170 7396
Il AG 08.09.95 6010 535-03 951172 7396
BA 08.09.95 6010 535-03 951172 7396
CD,GFA 08.09.95 7131 534-04 0951170 7386
lﬁ | CR 08.09.95 6010 535-03 951172 7396
‘ DIG,AQ,GFA 08.08.95 3020 951170 7620
DIG,AQ.HCL 08.08.95 3010 951172 7620
ANIONS, CL 08.07.95 300.0 533-23 950807 8095
I] ANIONS, NO3 08.03.95 300.0 533-23 950803 8095
ANIONS, S04 08.03.95 300.0 533-23 950803 8095
ALK 08.05.95 310.1 533-08 9542.1 8106
ll CA 08.09.95 6010 535-03 951172 7396
MG 08.09.95 6010 535-03 951172 7396
K 08.09.95 6010 535-03 951172 7396
NA 08.09.95 6010 535-03 951172 7396
ll BNA.8270.HSL 08.14.95 8270 537-11 95146 6750
GAS.TPH.BTEX 08.04.95 8015M 536-21 95238 8501
I0ON.BALANCE 08.10.95 CALC 8488
1]08072*11 080195 HG 08.08.95 7470 534-06 951165 7396
AS,GFA 08.08.95 7060 534-04 951170 7396
SE,GFA 08.08.95 7740 534-04 951170 7396
PB,GFA 08.09.95 7421 534-04 951170 7396
AG 08.09.95 6010 535-03 951172 7396
BA 08.09.95 6010 535-03 951172 7396
CD,GFA 08.09.95 7131 534-04 951170 7396
CR 08.09.95 6010 535-03 951172 7396
DIG,AQ,GFA 08.08.95 3020 951170 7620
DIG,AQ.HCL 08.08.95 3010 951172 7620

b
. [I
}
| W
v
I m
y
i [l
] [l

BC Analytical identification number for a
particular piece of analytical equipment.

Notes: Equipment

1D.NO BC Analytical employee identification number of

analyst.




ORDER PLACED FOR CLIENT: Brown and Caldwell Consultants 9508072 :
BC ANALYTICAL : GLEN LAB : 11:27:31 17 AUG 1995 - P. 6 :

l‘\MPLES... SAMPLE DESCRIPTION.. DETERM......... DATE...... METHOD..... EQUIP. BATCH.. ID.NO
ANALYZED

'} ANIONS, CL 08.03.95 300.0 533-23 950803 8095
ANTONS,NO3 08.03.95 300.0 533-23 950803 8095

ANIONS, S04 08.03.95 300.0 533-23 950803 8095

ALK 08.05.95 310.1 533-08 9542.1 8106

m CA 08.09.95 6010 535-03 951172 7396
MG 08.09.95 6010 535-03 951172 7396

K 08.09.95 6010 - - 535-03 951172 7396

l] NA 08.09.95 6010 535-03 951172 7396
BNA.8270.HSL 08.14.95 8270 537-11 95146 6750

GAS.TPH.BTEX 08.04.95 8015M 536-21 95238 8501

'& ION.BALANCE 08.10.95 CALC 8488
08072*12 Trip Blank GAS.TPH.BTEX 08.08.95 8015M 536-21 95238 8501

|
l
I
|
|
|
|
|
I
I
I
i
I

*

BC Analytical identification number for a

Notes: Equipment
particular piece of analytical equipment.

ID.NO

BC Analytical employee identification number of
analyst.
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SURROGATE RECOVERIES :

BC ANALYTICAL : GLEN LAB : 11:28:34 17 AUG 1995 -~ P. 1 :
I}ETHOD ANALYTE BATCH ANALYZED REPORTED TRUE %REC FLAG LCL UCL
J508072*1
270 2-Fluoropheno] 95146 08/11/95 NC 75.0 NC NC 21 100
Phenol-d5 95146 08/11/95 NC 75.0 NC NC 10 94
l] Nitrobenzene-db 95146 08/11/95 NC 50.0 NC NC 35 114
2-Fluorobiphenyl 95146 08/11/95 NC 50.0 NC NC 43 116
2,4,6-Tribromophenol 95146 08/11/95 NC 75.0  NC NC 10 123
Terphenyl-d14 95146 08/11/95 NC 50.0 NC NC 33 141
IleM a,a,a-Trifluorotoluene 95237 08/04/95 494 500 99 75 117
‘EOBO?Z*Z
70 2-Fluorophenol 95146 08/11/95 23.5 75.0 31 21 100
Phenol-d5 95146 08/11/95 21.4 75.0 29 10 94
II Nitrobenzene-d5 95146 08/11/95 42.3 50.0 85 35 114
2-Fluorobiphenyl 95146 08/11/95 48.0 50.0 96 43 116
2,4,6-Tribromophenol 95146 08/11/95 73.2 75.0 98 10 123
Terphenyl-di14 95146 08/11/95 40.7 50.0 81 33 141
IblSM a,a,a-Trifluorotoluene 95237 08/04/95 2500 2500 100 75 117
i[08072*3
70 2-Fluorophenol 95146 08/15/95' NC 75.0 NC NC 21 100
Phenol-d5 95146 08/15/95 NC 75.0 NC NC 10 94
I “ Nitrobenzene-d5 95146  08/15/95 NC  50.0 NCNC 35114
| 2-Fluorobiphenyl 95146 08/15/95 NC 50.0 NC NC 43 116
M 2,4,6-Tribromophenol 95146 08/15/95 NC 75.0 NC NC 10 123
i Terphenyl-d14 95146 08/15/95 NC 50.0 NC NC 33 141
f lLISM a,a,a-Trifluorotoluene 95237 08/04/95 0820 10000 98 75 117
J ii08072*4
I
I 70 2-Fluoropheno] 95146  08/10/95 56.4  75.0 75 21 100
[ Phenol-d5 95146  08/10/95 56.3  75.0 75 10 94
; II Nitrobenzene-d5 95146 08/10/95 41.1 50.0 82 35 114
F 2-Fluorobiphenyl 95146 08/10/95 45.9 50.0 92 43 116
I 2,4,6-Tribromophenol 95146 08/10/95 72.2 75.0 96 10 123
ﬁ Terphenyl-dl4 95146 08/10/95 38.4 50.0 77 33 141
! lblSM a,a,a-Trifluorotoluene 95238 08/04/95 46.7 50.0 93 75 117
|
i EOBWZ*S
f 70 2-Fluorophenol 95146 08/14/95 25.2 75.0 34 21 100
N Phenol-d5 95146 08/14/95 17.8 75.0 24 10 94
f m Nitrobenzene-d5 95146  08/14/95 43.6 50.0 87 35 114
‘ 2-Fluorobipheny? 95146 08/14/95 39.8 50.0 80 43 116
: 2,4,6-Tribromophenol 95146 08/14/95 64.4 75.0 86 10 123
, Terphenyl-d14 95146 08/14/95 34.9 50.0 70 33 141
‘ m15M a,a,a-Trifluorotoluene 95240 08/08/95 5890 5000 118 Q 75 117

0

Phenol-d5 95146 08/14/95 14.0 5.0 19 10 94
0
0 82 43 116

7
Nitrobenzene-d5 95146 08/14/95 34.5 50. 69 35 114
5

ﬁ08072*6
70 2-Fluoropheno] 95146  08/14/95 7.60 75.0 10 Q 21 100
[ﬂ 2-Fluorobipheny] 95146  08/14/95 40.8

il




SURROGATE RECOVERIES :

- BC ANALYTICAL : GLEN LAB : 11:28:46 17 AUG 1995 - P. 2 :
mETHOD ANALYTE BATCH ANALYZED REPORTED TRUE %REC FLAG LCL UCL
2,4,6-Tribromophenol 95146 08/14/95 28.5 75.0 38 10 123
@ Terphenyl-d14 95146 08/14/95 39.0 50.0 78 33 141
015M a,a,a-Trifluorotoluene 95238 08/04/95 44 .3 50.0 89 75 117
|]508072*7
8270 2-Fluorophenol 95146 08/14/95 7.57 75.0 10 Q 21 100
l] Phenol-d5 95146 08/14/95 17.4 75.0 23 10 94
Nitrobenzene-d5 95146 08/14/95 40.5 50.0 81 35 114
2-Fluorobiphenyl 95146 08/14/95 44.4 50.0 89 43 116
2,4,6-Tribromophenol 95146 08/14/95 22.4 75.0 30 10 123
@ Terphenyl-d14 95146 08/14/95 40.4 50.0 81 33 141
015M a,a,a-Trifluorotoluene 95238 08/04/95 46.1 50.0 92 75 117
IP08072*8
8270 2-Fluorophenol 95146 08/14/95 19.8 75.0 26 21 100
I] Phenol-d5 95146 08/14/95 14.7 75.0 20 10 94
Nitrobenzene-d5 95146 08/14/95 32.1 50.0 64 35 114
2-Fluorobipheny] 95146 08/14/95 37.7 50.0 75 43 116
2,4,6-Tribromophenol 95146 08/14/95 64.2 75.0 86 10 123
!L Terphenyl-d14 95146 08/14/95 35.3 50.0 71 33 141
15M  a,a,a-Trifluorotoluene 95240 08/08/95 488 500 98 75 117
|F08072*9
8270 2-Fluorophenol 95146 08/14/95 24.5 75.0 33 21 100
Il » Phenol-d5 95146 08/14/95 19.6 75.0 26 10 94
Nitrobenzene-d5 95146 08/14/95 39.4 50.0 79 35 114
2-Fluorobiphenyl 95146 08/14/95 42.2 50.0 84 43 116
i 2,4,6-Tribromophenol 95146 08/14/95 75.7 75.0 101 10 123
| !! Terphenyl-d14 95146 08/14/95 34.2 50.0 68 33 141
L 15M  a,a,a-Trifluorotoluene 95238 08/04/95 437 500 87 75 117
{ {Joso72+10
J 8270 2-Fluorophenol 95146 08/14/95 7.73 75.0 10 Q 21 100
! Il Phenol-d5 95146 08/14/95 15.5 75.0 21 10 94
I Nitrobenzene-d5 95146 08/14/95 34.6 50.0 69 35 114
I 2-Fluorobipheny] 95146 08/14/95 41.6 50.0 83 43 116
2,4,6-Tribromophenol 95146 08/14/95 26.4 75.0 35 10 123
J! Terphenyl-dl4 95146 08/14/95 37.0 50.0 74 33 141
| 15M  a,a,a-Trifluorotoluene 95238 08/04/95 45.6 50.0 91 75 117
|
| 1]08072*11
\
‘ 8270 2-Fluorophenol 95146 08/14/95 2.85 75.0 4 Q 21 100
Phenol-d5 95146 08/14/95 15.6 75.0 21 10 94
f Nitrobenzene-d5 95146 08/14/95 35.3 50.0 71 35 114
I 2-Fluorobipheny] 95146 08/14/95 41.8 50.0 84 43 116
I 2,4,6-Tribromophenol 95146 08/14/95 8.03 75.0 11 10 123
‘ J@ Terphenyl-di4 95146 08/14/95 38.3 50.0 77 33 141
i 15M 0 93 75 117

a,a,a-Trifluorotoluene 95238 08/04/95 46:3 50.

8072*12
0



I] SURROGATE RECOVERIES :
: BC ANALYTICAL : GLEN LAB : 11:28:57 17 AUG 1995 - P. 3 :

mETHOD ANALYTE BATCH ANALYZED REPORTED TRUE %REC FLAG LCL UCL

I}OISM a,a,a-Trifluorotoluene 95238 08/08/95 48.3 50.0 97 75 117




SURROGATE RECOVERIES :
: BC ANALYTICAL : GLEN LAB :

11:29:00

17 AUG 1995 - P. 1 :

IF08040*4*R1
8015M.7TXa,a,a-Trifluorotoluene
lk08040*4*51

015M.TXa,a,a-Trifluorotoluene
iL08040*4*52
IPlSM.TXa,a,a-Trif]uoroto]uene
9508072*4*R1

!blSM
270

a,a,a-Trifluorotoluene
2-Fluoropheno]
Phenol~d5
Nitrobenzene-db
2-Fluorcbiphenyl
2,4,6-Tribromophenol
Terphenyl-d14

9508072*4*51

15M
70

a,a,a-Trifluorotoluene
2-Fluorophenol
Phenol-~d5
Nitrobenzene-d5
2-Fluorobiphenyl
2,4,6-Tribromophenol
Terphenyi-d14

508072*4*S52

M a,a,a-Trifluorotoluene
2-Fluorophenol
Phenol-d5
Nitrobenzene-d5
2~Fluorobipheny]
2,4,6-Tribromophenol
Terphenyl-d14

15
70

— R B

9508138*5*R1
lllSM a,a,a-Trifluorotoluene
9508138*5*S1

15M a,a,a-Trifluorotoluene

08138*5*32

8015M
Il08253*1*MB

a,a,a-Trifluorotoluene

95237

95237

95237

95238
95146
95146
95146
95146
95146
95146

95238
95146
95146
95146
95146
95146
95146

95238
95146
95146
95146
95146
95146
95146

95240

95240

95240

ANALYZED REPORTED

08/03/95 51.6
08/03/95 59.2
08/03/95 57.1
08/04/95 46.7
08/10/95 56.4
08/10/95 56.3
08/10/95 41.1
08/10/95 45.9
08/10/95 72.2
08/10/95 38.4
08/04/95 47.7
08/11/95 56.1
08/11/95 53.8
08/11/95 46.0
08/11/95 52.2
08/11/95 88.3
08/11/95 45.5
08/04/95 46.7
08/11/95 8.58
08/11/95 28.8
08/11/95 33.0
08/11/95 36.2
08/11/95 13.2
08/11/95 33.3
08/08/95 49.4
08/08/95 43.0

43.0

08/08/95

TRUE %REC FLAG LCL UCL

50.0 103 75 117
50.0 118 Q 75 117
50.0 114 75 117
50.0 93 75 117
75.0 75 21 100
75.0 75 10 94
50.0 82 35 114
50.0 92 43 116
75.0 96 10 123
50.0 77 33 141
50.0 95 75 117
75.0 75 21 100
75.0 72 10 94
50.0 92 35 114
50.0 104 43 116
75.0 118 10 123
50.0 91 33 141
50.0 93 75 117
75.0 11 Q 21 100
75.0 38 10 94
50.0 66 35 114
50.0 72 43 116
75.0 18 10 123
50.0 67 33 141
50.0 99 75 117
50.0 86 75 117
50.0 86 75 117




SURROGATE RECOVERIES :
: BC ANALYTICAL : GLEN LAB : 11:29:07 17 AUG 1995 - P. 2
l’ETHOD ANALYTE BATCH ANALYZED REPORTED TRUE %REC FLAG LCL UCL
IFISM a,a,a-Trifluorotoluene 95238 08/04/95 45.5 50.0 91 75 117
B508268*1*MB
lblSM.TXa,a,a-Trif]uoroto]uene 95237 08/03/95 53.0 50.0 106 75 117
ii08346*1*MB
70 2-Fluorophenol 95146 08/10/95 32.8 75.0 44 21 100
Phenol-d5 95146 08/10/95 28.5 75.0 38 10 94
I] Nitrobenzene-d5 95146 08/10/95 40.1 50.0 80 35 114
2-Fluorobiphenyl 95146 08/10/95 43.7 50.0 87 43 116
2,4,6-Tribromophenol 95146 08/10/95 73.0 75.0 97 10 123
!L Terphenyl-d14 95146 08/10/95 37.1 50.0 74 33 141
08403*1*MB
lPlSM a,a,a-Trifluorotoluene 95240 08/08/95 52.0 50.0 104 75 117
€508465*1*LC
lLlSM a,a,a-Trif]uBroto]uene 95238 08/04/95 53.8 50.0 108 - 75 117
!E08494*1*LC
15M.TXa,a,a-Trifluorotoluene 95237 08/04/95 46.5 50.0 93 75 117
|]508623*1*LC
8270 2-Fluorophenol 95146 08/10/95 56.1 75.0 75 21 100
Il Phenol-d5 95146 08/10/95 44.7 75.0 60 10 93
Nitrobenzene-d5 95146 08/10/95 42.8 50.0 86 37 114
2-Fluorobiphenyl 95146 08/10/95 46.3 50.0 93 43 116
2,4,6-Tribromophenol 95146 08/10/95 79.7 75.0 106 40 123
ll Terphenyl-dl14 95146 08/10/95 39.7 50.0 79 33 141
ii08624*1*LC
P70 2-Fluorophenol 95146 08/10/95 53.9 75.0 72 21 100
Phenol-d5 95146 08/10/95 42.8 75.0 57 10 93
II Nitrobenzene-d5 95146 08/10/95 41.6 50.0 83 37 114
2-Fluorobipheny] 95146 08/10/95 45.6 50.0 91 43 116
2,4,6-Tribromophenol 95146 08/10/95 77.4 75.0 103 40 123
Terphenyl-dl14 95146 08/10/95 36.1 50.0 72 33 141
[I508704*1*LC
[PISM a,a,a-Trifluorotoluene 95240 08/08/95 42.5 50.0 85 75 117
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