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1.0 INTRODUCTION 

Brown and Caldwell conducted field activities associated with the December 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 in Figure 1. 

The facility formerly operated an above-grade on-site fueling system. Subsurface impact near the 

fueling system from a diesel fuel release was first detected by the New Mexico Oil Conservation 

Division (OCD) during an on-site inspection on February 7, 1991. The fueling system was taken 

out of operation in July 1995. As the result of the diesel fuel release, the New Mexico OCD has 

required a quarterly groundwater monitoring program to assess the hydrocarbon constituents in the 

groundwater. A biosparging system was fully activated in November, 1995 to remediate soil and 

groundwater at the facility. A site chronology detailing the history of the fueling system, the 

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

During the December 1996 sampling event, groundwater samples were collected and analyzed for 

total petroleum hydrocarbons (TPH), gasoline and diesel; and for benzene, toluene, ethylbenzene, 

and total xylene (BTEX). This report presents the results of the groundwater sampling event 

conducted for BJ Services, a description of the field activities, and a summary of the analytical 

results. Also included is a groundwater potentiometric surface map, a benzene concentration map, 

and a hydrocarbon distribution map. 
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2.0 GROUNDWATER SAMPLING AND ANALYSES 

On December 2, 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 

Ten monitoring wells were sampled during the December 1996 sampling event. A site map 

depicting the locations of the monitoring wells is presented as Figure 1. As noted in previous 

sampling reports, monitoring well MW-2 can not be located and is assumed to have been destroyed 

during facility activities such as grading. 

Groundwater level measurements were obtained from the monitoring wells prior to purging and 

sampling the wells. The groundwater levels were obtained with an oil/water interface probe and 

recorded to the nearest 0.01 foot. A cumulative table of groundwater elevation data is presented on 

Table 2. The groundwater elevation data indicates that the general groundwater flow direction is 

towards the southeast with a hydraulic gradient of 0.004 ft/ft. 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 the monitoring wells on December 2, 1996. The samples 

were collected after purging the wells with a submersible pump to remove at least three well 

volumes of groundwater. Field parameter measurements for pH, conductivity, and temperature 

were collected after each well volume was purged. Two consecutive readings within five percent 

were used to indicate that groundwater had stabilized. The parameters in each monitoring well 

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

were removed from each well. 
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Additional groundwater parameters were measured during the purging and sampling activities to 

assess the potential for natural attenuation at the site. These parameters were dissolved oxygen, 

dissolved ferrous iron, and reduction-oxidation potential (redox). The field parameter readings were 

recorded in the field log book and are listed on the groundwater sampling forms included in 

Appendix A. The field screening results for groundwater samples are presented on Table 3. 

Following recovery, groundwater samples were collected from each monitoring well using a new, 

3-foot long, 1/2-inch 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 Southern Petroleum Laboratories 

(SPL) in Houston, Texas. Each cooler was accompanied by completed chain-of-custody 

documentation. 

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

Decontamination procedures consisted of washing with fresh water and a non-phosphate detergent 

and 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 5030/8020, and for TPH by EPA Method 8015 Modified for gasoline and diesel. 

Comparison of the distribution of benzene and total BTEX dissolved in groundwater in November 

1995 with December 1996 (Figures 3 and 4) shows that a substantial reduction in the areal extent 

and concentrations of the BTEX plume has occurred since the operation of the biosparging system 

began. 

W:\BJSERV\2832\011R.DOC 3 

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



Total concentrations of BTEX constituents above the laboratory detection limit are reported in 7 of 

the 10 groundwater samples obtained during this sampling event. Benzene concentrations range 

from below the detection limit of 1.0 micrograms per liter (ug/L) in MW-5, MW-6, MW-7, and 

MW-8 to 5,600 pg/L in MW-1. Total BTEX concentrations range from below the detection limit 

of 1.0 pg/L in MW-5, MW-7, and MW-8 to 26,900 pg/L in MW-1. TPH gasoline concentrations 

range from below the detection limit of 0.1 milligrams per liter (mg/L) to 64 mg/L in MW-1. TPH 

diesel concentrations range from below the detection limit of 0.1 mg/L to 100 mg/L in MW-1. A 

cumulative summary of analytical results for groundwater samples is included on Table 4. The 

laboratory analytical reports and chain of custody record are included in Appendix B. 

Increases in BTEX concentrations were observed in MW-1, which is in the central portion of the 

dissolved phase hydrocarbon plume. During December, the amount of air flow in this area was 

increased from 6 cubic feet per minute (cfm) to 14 cfm. This is expected to increase the 

biodegradation of BTEX compounds in the central portion of the plume. 

An increase in BTEX constituents was also observed in MW-11, which is downgradient of the area 

of active remediation. This is considered to be a transient condition for which the groundwater has 

sufficient assimilative capacity. The total BTEX assimilative capacity of 35,760 pg/L was 

calculated based on background levels of electron acceptors measured at the facility during the 

August 1996 sampling event. This exceeds the BTEX concentration measured in MW-11 (984 

jxg/L) by more than an order of magnitude. 
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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 New Mexico OCD approved the RAP on August 11, 1994. The installation of the biosparging 

system was conducted between August 2 through 24, 1995. Nineteen combined 

injection/extraction wells, three vacuum extraction wells, associated piping, one extraction blower 

and one injection blower were installed. 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 Department 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. 

During the system startup operations, effluent air samples were collected on a monthly basis from 

the recovered vapors to monitor the bioremediation process and emission rate. Upon receiving 

approval from the State of New Mexico that an air permit is not required, effluent air samples have 
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been collected on a quarterly basis. The air samples are analyzed for TPH using EPA Method 

Modified 8015A (Air) and for total volatile aromatic hydrocarbons (BTEX) using EPA Method 

5030/8020 (modified). The analytical results demonstrate a significant reduction in hydrocarbon 

vapor concentrations since November 1995. Total BTEX concentrations have decreased from 180 

part per million by volume (ppmv) to below the practical quantitation limits of 1.0 ppmv. TPH 

concentrations have decreased from 1,870 ppmv to below the practical quantitation limit of 5.0 

ppmv. A cumulative summary of analytical results for the air emissions is included on Table 5. 

The laboratory analytical reports and chain-of-custody documentation are included in Appendix C. 

During the December 1996 monitoring event, a crack in the 4-inch, above-grade, extraction piping 

was observed adjacent to well AV-7. Interviews with site personnel indicated that the damage may 

be attributed to recent construction activity in the area. The pipe was repaired and a temporary 

concrete curb was placed adjacent to the above-grade piping at the west end of the property to 

prevent any vehicles from damaging the pipe. To prevent further damage, traffic bollards are 

planned to be installed around the perimeter of the above-grade system piping. 

The vapor extraction system is currently operating at an average flow of 165 cfm at 100°F. The air 

injection system is operating at an average flow of 45 cfm at 4.5 psi, 160°F. Total BTEX emissions 

of 0.01 lb/hour and TPH emissions of 0.01 lb/hour are reported for the December 1996 monitoring 

event. 
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4.0 CONCLUSIONS AND RECOMMENDATIONS 

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

December 1996 quarterly groundwater sampling event. 

4.1 Conclusions 

• Groundwater flow remains to the southeast with an average hydraulic gradient of 0.004 ft/ft. 

• Current results indicate a substantial reduction in the areal extent and concentrations of the 
BTEX plume since the biosparging system was installed. The dissolved-phase groundwater 
plume is shrinking. 

• Modifications to the air injection and extraction rates have been made to increase the rate of 
degradation of BTEX hydrocarbons in the central portion of the plume. 

• Benzene concentrations in monitor wells MW-5, MW-6, MW-7, and MW-8 are below the 
New Mexico Water Quality Control Commission standard of 0.01 mg/L. 

4.2 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. 

September5, 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 weil. ENSR is the environmental consultant 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. 

July 11 and August 23, 
1996 

Brown and Caldwell conducted quarterly groundwater sampling 
event 

December 2, 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. 

Monitoring Well 
TOC Elevation 

(ft MSL) 
Date 

Measured 
Depth to 
GW (ft) 

Free Product 
Thickness 

(ft) 

Corrected GW 
Elevation 
(ft MSL) 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 47.12 

101.44 5/31/96 54.14 0.00 47.30 

101.44 8/23/96 56.17 0.00 45.27 

101.44 12/2/96 55.27 0.00 46.17 

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 

5/3/95 

49.97 0.00 48.78 

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 

98.76 12/2/96 52.23 0.00 46.53 
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Table 2 
Summary of Groundwater Measurement Data 

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

Monitoring Well 
TOC Elevation 

(ft MSL) 
Date 

Measured 
Depth to 
GW (ft) 

Free Product 
Thickness 

(ft) 

Corrected GW 
Elevation _ 
(ft MSL) Comments 

MW-4 
99.33 8/10/92 50.55 0.00 48.78 

99.33 2/9/93 50.26 0.00 49.07 

99.33 8/18/93 50.38 0.00 48.95 

99.33 1/26/94 50.90 0.30 48.68 

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 

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 

99.33 12/2/96 52.32 0.00 47.01 

MW-5 
101.85 8/10/92 52.38 0.00 49.47 

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 

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 

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 

101.85 12/2/96 53.98 0.00 47.87 

MW-6 
99.25 2/9/93 50.58 0.00 48.67 

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 

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 

99.25 12/2/96 52.85 0.00 46.40 
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Table 2 
Summary of Groundwater Measurement Data 

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

Monitoring Well 
TOC Elevation 

(tt MSL) 
Date 

Measured 

Depth to 
GW (ft) 

Free Product 
Thickness 

(ft) 

Corrected GW 
Elevation 
(ft MSL) Comments 

MW-7 

98.96 2/9/93 50.53 0.00 48.43 

98.96 8/18/93 50.74 0.00 48.22 

98.96 1/26/94 51.01 0.00 47.95 

98.96 5/3/95 52.25 0.00 46.71 

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 

98.96 12/2/96 52.52 0.00 46.44 

MW-8 

99.12 2/9/93 50.48 0.00 48.64 

99.12 8/18/93 50.67 0.00 48.45 

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 

99.12 8/23/96 51.92 0.00 47.20 

99.12 12/2/96 52.43 0.00 46.69 

MW-9 

99.18 4/22/93 49.73 0.00 49.45 

99.18 7/15/93 49.65 0.00 49.53 

99.18 8/18/93 49.85 0.00 49.33 

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 

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 

99.18 8/23/96 50.98 0.00 48.20 

99.18 12/2/96 51.58 0.00 47.60 

Table printed: 30-Dec-96 Page 3 of 4 
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Table 2 
Summary of Groundwater Measurement Data 

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

Monitoring Well 
TOC Elevation 

(ft MSL) 
Date 

Measured 

Depth to 
QW (ft) 

Free Product 
Thickness 

(ft) 

Corrected GW 
Elevation 
(ft MSL) 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 

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 

98.90 8/23/96 53.03 0.00 45.87 

98.90 12/2/96 53.41 0.00 45.49 

MW-11 

98.82 8/18/93 51.92 0.00 46.90 

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 

98.82 11/14/95 52.96 0.00 45.86 

98.82 2/23/96 53.50 0.00 45.32 

98.82 5/31/96 53.25 0.00 45.57 

98.62 8/23/96 53.49 0.00 45.33 

98.82 12/2/96 53.79 0.00 45.03 

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

Table printed: 30-Dec-96 Page 4 of 4 



Table 3 
Field Screening Results - Monitor Well Purging 

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

Monitoring Well 
Date 

Measured 

j 
Well 

Volume pH 
Conductivity 

(umhos) 
Temperature 

(°C) 
Redox 
(mV) 

Dissolved 
Oxygen 
(mg/L) 

Ferrous Iron 
(mg/L) 

MW-1 

12/2/96 1 6.85 1,470 18.1 -90 0.5 

2 6.88 1,460 18.0 -105 0.5 

3 6.88 1,460 18.0 -105 0.5 1 

MW-3 

12/2/96 1 7.12 1,360 17.9 -125 0.8 

2 7.15 1,350 17.9 -119 0.8 

3 7.10 1,350 17.9 -119 0.8 0 

MW-4 ! 

12/2/96 1 7.10 1,100 18.0 -115 0.5 

2 7.12 998 18.0 -115 0.5 

3 7.09 1,100 
i 

18.0 -115 0.5 1 

MW-5 ! i 

12/2/96 1 7.28 1,080 18.1 15 1.8 

2 7.26 1,110 18.1 22 1.8 

3 7.26 1,110 18.1 22 1.8 0 

MW-6 J 

12/2/96 1 7.42 1,280 18.0 10 1.5 

2 7.48 1,320 17.8 16 1.5 

3 ! 7.52 1,290 17.8 20 1.5 0 

MW-7 

12/2/96 1 6.82 1,710 17.6 75 1.8 

2 6.76 1,700 
i 

17.6 56 2.0 

I 
3 6.78 

i 

1,720 
i 

17.6 62 2.0 0 

MW-8 i 
i 

12/2/96 ' 1 6.46 968 17.8 95 2.0 

2 6.52 1,260 18.0 95 2.2 

3 6.60 1,240 18.0 

I 
95 2.0 0 

Table printed: 06-Jan-97 Page 1 of 2 



Table 3 
Field Screening Results - Monitor Well Purging 

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

Monitoring Well 
Date 

Measured 
Well 

Volume pH 
Conductivity 

(pmhos) 
Temperature 

(°C) 
Redox 
(mV) 

Dissolved 
Oxygen 
(mg/L) 

Ferrous Iron 
(mg/L) 

MW-9 

12/2/96 1 7.01 1,490 17.8 35 1.8 

2 6.99 1,520 17.6 37 1.8 

3 6.98 1,520 17.6 35 1.8 1 

MW-10 

12/2/96 1 7.10 3,400 17.8 -5 1.0 

2 7.12 4,160 17.8 -8 1.0 

3 7.10 4,210 17.8 -22 1.0 9 

MW-11 

12/2/96 1 6.71 13,100 17.9 48 1.8 

2 6.82 12,890 18.3 51 1.0 0 

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

Table printed: 06-Jan-97 Page 2 of 2 



Table 4 
Summary of Groundwater Analyses 

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

Well ID Sample Date Sample Type 
Benzene Toluene Ethylbenzene Xylenes TPH-D TPH-G 

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

MW-1 j 

8/10/92 Regular 5550 12090 2160 7370 NA NA 

2/9/93 Regular 2100 ! 6500 1300 7400 NA NA 

8/19/93 Regular 3200 7300 1200 3700 NA NA 

1/27/94 Regular 1930 4580 672 2390 NA NA 

5/3/95 Regular NSP NSP NSP NSP NA NSP 

8/1/95 Regular 390 1300 230 800 NA 5.7 

11/15/95 Regular 880 1800 300 970 NA 6.8 

2/23/96 Regular 1500 3700 620 2200 NA 21 

5/31/96 Regular 1100 1700 380 990 NA 7.5 

8/23/96 Regular 1800 3300 570 2100 NA 17 

12/2/96 Regular 5600 9600 2100 9600 100 64 

MW-2 j I 
I j 

8/10/92 Regular 14.9 ' 
i 

<4 < 4 <4 NA 
i 

NA 

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

| 
NA 

8/19/93 i 
Regular 100 , 12 3 13 NA NA 

1/27/94 Regular < i ! 
i 

1.2 2 2.5 NA NA 

MW-3 i 
8/10/92 Regular 304.9 | 2099 6760 1586 NA NA 

2/9/93 Regular 130 < 10 < 10 190 NA NA 

8/19/93 Regular 560 ! 3100 630 1900 NA NA 

1/27/94 Regular 1070 5380 510 3120 NA NA 

5/4/95 Regular 770 3300 470 1800 NA NA 

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

11/15/95 Regular 250 1000 180 440 NA 2.9 

2/23/96 
I 

Regular 120 ! 810 170 560 NA 4 

5/31/96 Regular 670 3900 1200 2300 NA 15 

8/23/96 Regular 330 2200 590 1500 NA 12 

12/2/96 Regular 220 1800 670 1000 0.89 7.4 

Table printed: 12/30/96 Page 1 of 4 



Table 4 
Summary of Groundwater Analyses 

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

Well ID Sample Date Sample Type 
Benzene i Toluene Ethylbenzene Xylenes TPH-D TPH-G 

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

MW-4 I 
8/10/92 Regular 2594 10360 2160 6740 NA NA 

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

8/19/93 Regular 3000 12000 <2000 7000 NA NA 

1/27/94 Regular NSP ' NSP NSP NSP NA NSP 

5/3/95 Regular NSP NSP NSP NSP NA NSP 

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

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

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

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

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

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

MW-5 ! 
8/10/92 Regular < 4 ' 

I 
<4 <4 < 4 NA NA 

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

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

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

5/3/95 Regular 3.7 i 5.3 0.92 4.6 NA NA 

8/1/95 Regular <0.3 <0.3 <0.3 <0.6 NA 
I 

NA 

11/15/95 Regular <0.3 1.2 <0.3 1.5 NA NA 

2/23/96 Regular <0.3 <0.3 <0.3 <0.6 NA NA 

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

8/23/96 Regular < 0.3 <0.3 <0.3 <0.6 NA <0.1 

12/2/96 Regular < 1 < 1 < 1 < 1 < 0.1 <0.1 

MW-6 i ! 
8/10/92 Regular NS ! NS NS NS NA NS 

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

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

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

NA 

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

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

11/15/95 Regular 8900 17000 2900 5500 NA 57 

2/23/96 Regular 8100 10000 2300 4000 NA 58 

5/31/96 Regular 83 150 15 51 NA 0.57 

5/31/96 Duplicate 87 160 13 47 NA 0.52 

8/23/96 Regular 31 28 9.4 7.9 NA 0.46 

12/2/96 Regular < 1 < 1 < 1 1.7 5.6 <0.1 

Table printed: 12/30/96 Page 2 of 4 
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Table 4 
Summary of Groundwater Analyses 

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

Well ID Sampie Date Sample Type 
Benzene ! Toluene 

! 
Ethylbenzene Xylenes TPH-D , TPH-G 

i 
Well ID Sampie Date Sample Type 

micrograms per liter. pg/L milligrams per liter. mg/L 

MW-7 

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

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

8/19/93 Regular < 2 3 <2 <2 NA NA 

1/27/94 Regular 1.1 < 1 < 1 < 1 NA NA 

5/3/95 Regular 52 3.4 0.67 2.8 NA NA 

8/1/95 Regular 22 2.2 0.85 2.8 NA <0.1 

11/15/95 Regular 8.4 0.77 <0.3 0.93 NA <0.1 

2/23/96 Regular <0.3 <0.3 <0.3 <0.6 NA <0.1 

2/23/96 Duplicate <0.3 <0.3 <0.3 < 0.6 NA <0.1 

5/31/96 Regular 29 83 10 21 NA 0.25 

8/23/96 Regular <0.3 <0.3 <0.3 <0.6 NA <0.1 

12/2/96 Regular < 1 < 1 < 1 < 1 <0.1 <0.1 

MW-8 j 
8/10/92 Regular NS NS NS NS NA NS 

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

8/19/93 Regular ' <2 < 2 <2 <2 NA NA 

1/27/94 Regular <1 < 1 < 1 < 1 NA NA 

5/3/95 Regular 3 4.9 0.75 3.7 NA NA 

8/1/95 Regular ' 3 , 1.2 0.47 1.6 NA < 0.001 

8/1/95 Duplicate 3.6 1.5 0.51 1.5 NA <0.1 

11/15/95 Regular <0.3 0.52 <0.3 <0.6 NA <0.1 

2/23/96 Regular <0.3 <0.3 <0.3 <0.6 NA <0.1 

5/31/96 i 
, Regular <0.3 <0.3 <0.3 < 0.6 NA <0.1 

8/23/96 Regular <0.3 <0.3 <0.3 <0.6 NA <0.1 

12/2/96 t 
Regular < 1 < 1 < 1 < 1 | <0.1 <0.1 

Table printed: 12/30/96 Page 3 of 4 
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Table 4 
Summary of Groundwater Analyses 

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

Well ID Sample Date Sample Type 
! Benzene Toluene 

i 
Ethylbenzene Xylenes TPH-D TPH-G 

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

MW-9 j I 

4/22/93 Regular ! 570 
I 

380 <50 870 NA NA 

7/15/93 Regular ' 121 7.3 
j 

3 458 NA NA 

8/19/93 Regular ! 390 290 
j 

40 250 NA NA 

1/27/94 Regular 327 357 51.1 293 NA NA 

5/3/95 Regular | 380 110 19 120 NA NA 

8/1/95 Regular 660 410 91 310 NA 6.2 

11/15/95 Regular 240 24 11 140 NA 1.5 

11/15/95 Duplicate I 170 18 10 120 NA 1.9 

2/23/96 Regular 1 170 •8 2.3 160 NA 4.3 

5/31/96 Regular 120 16 3 200 NA NA 

8/23/96 Regular 82 13 6 270 NA 4 

8/23/96 Duplicate I 76 14 4.8 250 NA 4.4 

12/2/96 Regular 1 61 <25 <25 210 2.6 
i 

2.8 

12/2/96 Duplicate ! 86 13 2.4 270 3.7 
L 

2.9 

MW-10 
i 

8/19/93 Regular 190 460 <200 240 NA NA 

1/27/94 Regular 13.4 4 5.5 33.6 NA NA 

5/4/95 Regular 980 15 11 84 NA 
j 

NA 

8/1/95 Regular 1300 32 32 100 NA 3.6 

11/15/95 Regular 1000 24 15 36 NA 1.7 

2/23/96 Regular 810 23 27 44 NA 2.4 

5/31/96 Regular 700 24 34 28 NA 2 

8/23/96 Regular 290 3.4 6.4 13 NA 1.4 

12/2/96 Regular 280 1.3 17 8 0.94 0.97 

MW-11 i 

8/19/93 Regular < 2 < 2 < 2 <2 NA NA 

1/27/94 Regular < 1 < 1 < 1 < 1 NA NA 

5/4/95 Regular <0.3 <0.3 <0.3 <0.6 NA NA 

8/1/95 Regular 44 29 5.5 13 NA 0.2 

11/15/95 Regular 190 2.8 6.2 11 NA 0.4 

2/23/96 Regular 49 1.2 0.51 4 NA 0.25 

5/31/96 Regular 300 83 12 28 NA 0.8 

8/23/96 Regular 100 1.2 0.3 4.7 NA 0.26 

12/2/96 
i 

Regular 970 <5 6 8.1 2 1.3 

MW-2 destroyed on May 3, 1995 NA = Not Analysed NS = Not Sampled 

NSP = Not Sampled due to Phase Separated Hydrocarbons 

Table printed: 12/30/96 Page 4 of 4 
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APPENDIX A 

GROUNDWATER SAMPLING FORMS 

W:\BJSERV\2832\011R.D0C 
"Use or disclosure of data contained on this sheet is subject to the restriction specified at the beginning of this document. 



DEC 17 '96 15=52 FR 

BROWN AND CALDWELL 

TO 17137590952 P.03/11 

WELL ID: 
Groundwater Sampling Field Data Sheet 

Project Number; Task Number; J~Z Pate: /£ , 

C&iing Otamstar. 

^ inchw 
Total Dopth ol Wel frgrn TOC 

Static Water trom TOC 

Product Level Irom TOC 

Length of Water Column 

Well Volume 

Screened Interval (from GS) 

dirge equtomam 

Sample 6QUi juipment 

Analytical equipment (pH, DO, Redox, flttration, etc) 

p*/fs A/ 

Equipment Calibration - Time 

PM 7 - V 

. ^ * 

aatvfcaton 
CBriductuia* 

LurmetfemuaS'C 

Mwnnao Value: / y / j / \ M n v l t m st 25* c 

DOMcMrCalfentad 

Time Well 
Volume 

Gallons 
Removed PH Temp Condti«fvrty Redox 

Dteaorved 
Oxvaen 

Visual Description 

—- „ 
/ / / / * / #r 

00 /s / / / a.r c7**6f 

/•? / / ' 
/ / 

mf /•f / / ^ 

/ / 

Goochomtcal Parametem 

Ferrous liea* 

Dissolved Oxygen.' 

Mimte: 
mcjA, 

Sulfate: 

zoo* S**f6 **>-7. <r*'-5r/ 

PPE Worn: j I Sampler's Signature: 

/7^> y? 
Disposition ct tfurge Water 

7 (7 t > 



DEC 17 ' 9 6 15:52 FR 

BKU O AND CALDWELL 

TO 17137590952 

WELL ID: ~3 

P.04/11 

Groundwater Sampling Field Data Sheet 

Project Numben £ $ 2 Z Task Number Dale: f2 

Casing Diameter . 

^ inchM 

Purge Equipment Equipment Calibration • Time Casing Diameter . 

^ inchM 

Purge Equipment 

PH - * 3 a -c Total Depth ot Wel from TOC 

Purge Equipment 

PH - * 3 a -c Total Depth ot Wel from TOC 

Purge Equipment 

State Water (rom TOC Cample Equipment State Water (rom TOC Cample Equipment 

PfMuct Leuel Irom TOC 

to* 

Cample Equipment 

Ogmtueaiwe > / 
SHncUM: v^noa/omw zs'C 

Length ol Watei Column 

/ 2 < f«. 

Analytical Equipment (pH. OO, Rude*, filiation, eta.) 

fsf /fa a^fM^ 

/b/ 

M w i m l Vtlu*: / / / ' $7ivmtmian ai 2S* C 

WeilVolumo 

/ . lb -

Analytical Equipment (pH. OO, Rude*, filiation, eta.) 

fsf /fa a^fM^ 

/b/ 

WeilVolumo 

/ . lb -

Analytical Equipment (pH. OO, Rude*, filiation, eta.) 

fsf /fa a^fM^ 

/b/ 
mtriniwftiwea . . 

Screened Interval (liom (33) 

feet 

Analytical Equipment (pH. OO, Rude*, filiation, eta.) 

fsf /fa a^fM^ 

/b/ DO u«ar Oriented to: M J / / r mtyl Screened Interval (liom (33) 

feet 

Analytical Equipment (pH. OO, Rude*, filiation, eta.) 

fsf /fa a^fM^ 

/b/ 

Time 

ii 

Gallons 
Removed PH Temp Conductivity | Redox 

Dissolved 
Oxvaen 

Visual Description 

* / / 17-f / / / -lit 

/ /JO /t 

n-f Mr -Ill n 

2 ni /•sr n 

Geochemical Parameters 

FOITOU iron: 
tnglL 

Diaaotod Oxygen; A. 
Nitrate: 

SUteltu; 
mgrl 

PPE Worn: 

PUroe Water: Opposition of Purge Water: 

Sampler's Signature 



DEC 17 ' 9 6 15:51 FR 

BROWN AND CALDff ELL 
Groundwater Sampling Field Data Sheet 

Project Number Task Number. 

TO 17137590952 P.02/11 

WELL ID: - / 

Date: / Z A / f t 
Casing Diameter 

•2. 
Ptage eoutpmem eoulpmem GaiUwafion - Time Casing Diameter 

•2. 
Ptage eoutpmem 

Total Oepth of WeO fiom TOC 

Ptage eoutpmem 

Total Oepth of WeO fiom TOC 

Ptage eoutpmem 

Bade Water from TOC Sample equipment Bade Water from TOC Sample equipment 

Product Level ftom TCC 

leet 

Sample equipment 

Cenduetsnoe * & j / / 
Standard: f 3 / r urtihosfem «125" C 

Length of Water Column 

* / / ~ 

Analytical Equipment (pH, DO, Redox, fianaon, etc) 

Mauurad Value: 4 ^ untioatenaiss'c 

WeU Volume 

/ / / » 

Analytical Equipment (pH, DO, Redox, fianaon, etc) 

WeU Volume 

/ / / » 

Analytical Equipment (pH, DO, Redox, fianaon, etc) 

mvfrarf flown < 

Screened Interval (((om OS) 

hat 

Analytical Equipment (pH, DO, Redox, fianaon, etc) 

rjOMekwCanraMtg: ^ / / > ~ mot Screened Interval (((om OS) 

hat 

Analytical Equipment (pH, DO, Redox, fianaon, etc) 

TlrrtB Wol 
Volume 

Salons 
Removed PH Temp Conduotlvrty Redox 

Observed 
Oxygen 

Visual Deecrlpllon 

/ ' / * r 
/ / / 

~//r ' / 

3 / / « * 

GooohomiOal Paramewrs 

Ferrous Iron: 
rogrl 

Dtasohred Oxyoen; 

Nitrate: 
mo*. 

Sutlate: 

/u6,~ / , tul rz-s<? 

PPEWom: 

of Purge Water; Disposition of Purge Water 

Sampler's Signature; 



DEC 17 '96 15=55 FR 

BROWN AND CALDWELL 

TO 17137590952 

WELL ID: 

P.09/11 

Groundwater Sampling Field Data Sheet 

Project Number: /ZrfjZZ' Task Number _ /Z Oate: / z / z / 

Casing Diameter 

Z r n jnn 
Total Qeptrt of Wetl tram TCC 

Purge Equipment Equipment Calibration - Time Casing Diameter 

Z r n jnn 
Total Qeptrt of Wetl tram TCC 

Purge Equipment 

PH 2«V = 6 . f / a t Z<? -0 

OH = #V/ £0 -z StaUs Water (rom TCC 

*« 

Sampi* Equipment 

p/s. j+fw 

PH 2«V = 6 . f / a t Z<? -0 

OH = #V/ £0 -z 

Product Level from TOC 

t o * 

Sampi* Equipment 

p/s. j+fw 

Conduetane* / * / , / 
Startwtt f * ' 7 urahOJtanatas'C 

Length of Water Column Analytical equipment (pM. oa. Redox, filtatfan, etc) 

D.ff. /tut*' 
Meaiued V I M : / $ / ^ / iimheafcmatacc 

Well Volume 

Analytical equipment (pM. oa. Redox, filtatfan, etc) 

D.ff. /tut*' Well Volume 

Analytical equipment (pM. oa. Redox, filtatfan, etc) 

D.ff. /tut*' 

nitviiWrhww y 

Screened Interval Omm OS) 

MM 

Analytical equipment (pM. oa. Redox, filtatfan, etc) 

D.ff. /tut*' 

OOMMerCaHmado: / V / / f meA. 

Time well 
Volume 

Gallons 
Removed PH Tamp Conductivity Redox Dissolved 

Oxvcjen Visual Description 

_,_ 7.zl 

/ z ill AS / / 

/ # * z / / / 0ZZ 
/ / 

mf z n.l / , / / ' 0ZZ 
/ / 

• Goocnenvcal Parameters 

Feneuslron: 

Oissofvad Oxygen: 

Nitrate: 

Sulfate: 

PPE Worn: y / Sampler's Signature: 

Disposition ot Purge Water: 
/ m*a( *y r-



DEC 17 ' 96 15:54 FR 

BROWN AND CALDWELL 

TO 17137590952 

WELL ID: />}& ~L 

P.08/11 

Groundwater Sampling Field Data Sheet 

Project Number Task; Number / Z Oate: 

Casing Diameter 

mcnw 

Total Oepth of WeU (rom TOC 

fee, 
Statin Water from TOC 

Product Level from TOC 

Length ot Water Column 

7-$& „ 
WM Volume 

oal 

Screen eo interval (from GS) 

Purge £quipmont 

Sample Equipment 

Anajytioal equipment (pH, OO. Redox filtration, etc) 

Equipment Calibration - Time 

"H ?'*/ • &.9l/« -0 

CSoodusfottiC 

StifidAr* 

UawtradValMtl J f / i / 

unineitenaias'C 

liirtioateffl at25*C 

DO Meter CaUbratod to: lf^r\ 

Time Wel 
Volume 

Gallons I _ 1 r 

Removed! | T w n p Conductivity Redox 
Dissolved 
Oxvqen Visual Description 

fm — id I f f */r 

fW / 7-U f f * /r 

tot I j r iff ,7f /-r / / 

m /-r •7.ZZ / / 

Oeochemical Parameters 

Ferrous Ironi 

Dissolved Oxygen: 

Nitrate; 

SuVatae 

rne/L 

Af 

PPeWom: 

Disposition ol Puige Watar: 

Sampler* Signature: 



DEC 17 '96 15=55 FR 

BROWN AND CALDWELL 
Groundwater Sampling Field Data Sheet 

Project Number Z$$Z Teak Numben / Z r 

TO 17137590952 

WELL ID: Aw - ? 

p. 10/n 

Date: / S j 

Casing Diameter 

Total Depth of Wed from TOC 

Static Water from TCC 

& . Z Z l-t 
Product Level from TOC 

leal 
Length ol Water Column 

Wel Volume 

/4f ft 

Screened Interval {from OS) 

Puma Equipment 

Sample Equipment 

Analytical Equipment (pH, DO, Redox, liltratioa etc) 

Equipment Calibration • Time 

.t 2* x 

PH 

Conductance 
Stansant 

MaaauieevtkM: 

/ / / / »n4wattmit23*C 

(imlKWcrriilSS'C 

NttftHKtQtxm 
DO Meter QilibraMd lot 

Tim- W e l 

T i m e Volume 

Galons 
Removed pH Temp Ceflductrvity Redox 

Dissolved 
Oxvoen 

Visual Description 

- — UO / / / /-/? Z-* 

110 tJt 17-0 07< / • / 

z i.r uo l?.0 /.70 0& / / 

3 17. (p /.7Z 0&Z / / 

-

Geochemical Parameters 

Perroua Iron; 
mgit, 

01fi*«*vod Oxygon: 
mo/L 

Nitrate; 
met. 

Sulfate: 
mon. 

/f/0 ypr/o - 7. ^ ^ f . r / 

PPE Worn: 

Ofepocdion of Purge Water; 

Sampler's Signature: 



DEC 17 '96 15=56 FR 

BROWN AND CALDWELL 
Groundwater Sampling Field Data Sheet 

Project Number. ZJ0J2 Task Number __/Z_ 

TO 17137590952 

WELL ID: 

p . l i / i i 

Oate: 

Casing Diameter. 

Z h u m 
Total Deptn of Wel from TOC 

( f Z ' S l teel 

Purge Equipment Equipment Calibration - Time Casing Diameter. 

Z h u m 
Total Deptn of Wel from TOC 

( f Z ' S l teel 

Purge Equipment 

PH ?ol = (r.H a, 24 x 

* ifef - t-*f * 20 x Static Water from TOC 

f t M a. 
Sample Equipment 

PH ?ol = (r.H a, 24 x 

* ifef - t-*f * 20 x 

Product Level from TOC 

fiet 

Sample Equipment 

Cenduotanaa J l / 

Length of Water Cpkimn 

f.tf -
AhatyUcal Equipment (pH, OO. Redox, filtration, etc.) 

MauurooVaju* / £ / / pnfcoefcm u&s*0 
Welt Volume 

Atz m 

Screened Interval (from S3) 

teet 

AhatyUcal Equipment (pH, OO. Redox, filtration, etc.) 

Welt Volume 

Atz m 

Screened Interval (from S3) 

teet 

AhatyUcal Equipment (pH, OO. Redox, filtration, etc.) 

00 Mater cattnteeifc A ' / f l /not 

Time w«u 
Volume 

Gallons 1 
Removed 1 p M Temp Conductivity Redox Dissolved 

Oxyqen Visual Description 

— — Hi PtS 2* 

IP* z ijJ • W 0tf P* 
/t 

t z / / - ' Ptf ZZ // 

/III z ll* / . * / 0f< Z-* 
/ / 

Geochomic&l Parameters 

Ferrous Iron: A. moA 

Dissolved Oxygen: z* 
Nirtto: 

Sutfats: 

•noi. 

Cottttntntx 

/W £*~*/C Mfis-J* At ?2</j? 

PPE Worn-. 

Disposition o( Purge Water: 

O^t/kM 

Sampler's Signature; 

* * TOTAL PAGE.11 * * 



DEC 17 '96 15:54 FR 

BROWN ANO CALDWELL 

TO 17137590952 P.07/11 

WELL ID: /y» - f 
Groundwater Sampling Field Data Sheet 

Project Number Task Number: / * ? Oate: 

Casing Diameter . 

Z inuhM 
Total Depth of Wel from TOC 

/y0-Z7^ 

Purae Equipment Equipment Calibration • Time Casing Diameter . 

Z inuhM 
Total Depth of Wel from TOC 

/y0-Z7^ 

Purae Equipment 

^ 7.4/ ='U^ * & * 

Static Water trom TOC Sampla Eqiipment 

^ 7.4/ ='U^ * & * 

Product Level from TOC 

I M 

Sampla Eqiipment 

Smedint S ^ / f umrnstonataj'C 
Length of Water Column Analytical equipment (DM. DO. Redox. fiHrttion, etc) 

p.* /tuts ' ' 
MeatumJVttuo-. / S / ^ |imhoe<em«ta5*c 

Well Volume 

/ / / 0-
Screened Interval (fiom GS) 

I M 

Analytical equipment (DM. DO. Redox. fiHrttion, etc) 

p.* /tuts ' ' Well Volume 

/ / / 0-
Screened Interval (fiom GS) 

I M 

Analytical equipment (DM. DO. Redox. fiHrttion, etc) 

p.* /tuts ' ' 

00 Mottr Oalferoted ie: s t / / / f met 

Time 
WeU 

Volume 
Gcilons 

Removed PH Temp Corxiuctivity Redox 
Oisaohrecl 
Oxygen Visual Description 

riff UC ff.f M / / 

1 ! * If-f IH 03f 

/•/ 1? 

/•/ 
/ / 

Ml 3 l.f I7& 1-iZ Mf / - / 
/ / 

Goocnemical parameters fiaflffirTTfrnrr: 

Feirau* Iron: 

Dissolved Oxygen: 

Nitrate; 

Sulfate: 

y.0 mart. 

mov

ing*. 

(nq/L 

&pbc$ smdt Z83~2. 

PPE Worn: 

Puroe Water: Disposition of Puree Water: 

S&mpteta Signature: 



DEC 17 '96 15=53 FR 

BROWN AND CALDWELL 

TO 17137590952 P.05/11 

WELL ID: 
Groundwater Sampling Field Data Sheet 

Project Number: 2 fZZ Task Number / & Date: 

Casing Oiameter . 

Z Irctnt 
Total Deptn of Wel from TOC 

Purae Emipment Equipment Calibration - Time Casing Oiameter . 

Z Irctnt 
Total Deptn of Wel from TOC 

Purae Emipment 

„H 7 ^ / - . 2 * «C 

Static Water from TOC Samole Equipment, 

„H 7 ^ / - . 2 * «C 

Product Level ftom TOC 

- " ^ * fMt 

Samole Equipment, 

rVwrfurmrrv 

Cofldudoriee / v y « r 
Standard; / y / r umhoston at 2S*C 

Length ot Water Column Analytical Eouipmcnt (pH, oo. Redox, filtration, etc) 

Manured Vakw: 7 2 i i n * e * t o n a t 2 S * C 
Well Volume 

OS, 

Analytical Eouipmcnt (pH, oo. Redox, filtration, etc) 

Well Volume 

OS, 

Analytical Eouipmcnt (pH, oo. Redox, filtration, etc) 

Screened Interval ((wm GS) 

Met 

Analytical Eouipmcnt (pH, oo. Redox, filtration, etc) 

OO Malar Calieraledu: fi//rl m 0"-

Time Well 
Volume 

Qallorw _ 
Rontoved p Temp j CCflducliviv) Redox 

Olssolved 
Oxyqert Visual Description 

/76 / ' * 

/ # / / Itt /-'* 

a? 7-JZ 17-S til / * 1/ 

5 17.$ HI I* fl 

Geochemical Parameters 

Famous Iron: 

Olssolved Oxygen: 

Nitrate; 

Surtote; 

mat. 

mot 

CoimentK 

PPB Worn: 

Disposition Of Purge Water 

Samplers Signature: 



DEC 17 '96 15:53 FR 

BKO ff N AMD CALDWELL 

TO 17137590952 P.06/11 

WELL IP: w // 
Groundwater Sampling Field Data Sheet 

Project Numoer: Task Number / e Date: / z / z / < f £ 

Casing Diameter 

Total Deplh ol Wel from TCC 

Statk: Water from TOO 

foot 
Product Level from TOC 

Len QUI of Water Column 

le»t 

Well Volume 

* f f Pit 
Screened Interval (Irom QS) 

Purge Equipment 

Sampio Equipment 

AnaMcal Equipment (pH. OO, Redox, fl tration, ee.) 

pf A* Art, frf) 

Equipment Calibration - Time 

= Of/ at Z 4 -C 

PH ia/ - fat PH ia/ 

Conduetanea 
SaVKMrd: !$/S unmos/em a(25"C 

Mmured Value; / * « / iuteiee/cmai2s*0 

ftjmmfliinM 

DOMaiarCaliwaaate: 

Time 
Well 

Volume 
Gallons 

I Removed PH Temp CqorJuctivity Redox 
Dissolved 
Oxyqen 

Visual Description 

Ut /IZ / / / / Hi / • / 

f / *it / - / 

" 

/ / 

Wt / LtZ /li It 

3 1/ a l 

T 
GeoehemicaJ Parameters 

Ferrous Iran: 

Dissolved Oxygen; 

Nitrate: 

Sulfate: 

na*. 

Cuntomx. 

*7 <f 
tffZ> t,2 

PPE Worn: 

Disposition ofPuiga Water 

Sampler* Signature; 





APPENDIX B 

LABORATORY ANALYTICAL REPORTS GROUNDWATER SAMPLES 

W:\BJSERV\2832\0UR.DOC 
"Use or disclosure of data contained on this sheet is subject to the restriction specified at the beginning of this document. 



Southern Petroleum Laboratories, Inc. 

Certificate of Analysis Number: 96-12-131 

Approved for Release by: 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TEXAS 77054 
PHONE (713) 660-0901 

fe 
, Project Manager Date: 

Greg Grand its 
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.: 9612131 

Southern Petroleum Laboratories (SPL) is pleased to present the results of this project to 
Brown & Caldwell. The samples were received intact at our Houston facility with a temperature of 
4 degrees Celsius on December 4, 1996. One Air and eleven water samples were analyzed for 
parameters and methods as specified on the Chain of Custody document. The following is a 
description of analytical exceptions which are associated with this sample delivery group. 

Based on the conditions of the sample, procedures performed and quality controls 
implemented for this project, the following exception was noted for this data package. 

Sample 2832 (SPL LD#9612I31-11) exhibited a surrogate recovery of 200% for 4-
Bromofluorobenzene in the Total Volatile Aromatics Hydrocarbon (8020) analysis. This surrogate 
recovery was outside QC limits due to a matrix interference. However the surrogate 1,4-
Difluorobenzene was within quality control limits. 

Sample MW-1 (SPL ID#9612131-09) exhibited a surrogate recovery of 595% and MW-4 
(SPL ID#9612131-10) exhibited a surrogate recovery of 235% for 2- Fluorobiphenyl in the Total 
Petroleum Hydrocarbon-Diesel (8015) analysis. This surrogate recovery was outside QC limits due 
to a matrix interference. However the surrogate o-Terphenyl was within quality control limits. 

Please refer to this project by 9612131 to expedite any further discussions. I will be happy 
to address any questions or concerns you may have. 

Bernadette A. Fini 
Project Manager 



1 
I 

* * * * SUMMARY REPORT***** 

1 2 / 1 6 / 9 6 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TEXAS 77054 
PHONE (713) 660-0901 

Company: 
S i t e : 
P r o j e c t No; 
P r o j e c t : 

Brown and C a l d w e l l 
Hobbs, NM 
2832.12 
Hobbs 

1 
ANALYTICAL DATA 

NOTE: ND - No t D e t e c t e d 

A SPL I D CLIENT I D BENZENE TOLUENE ETHYLBENZ. XYLENE TPH-G TPH-D LEAD MTBE 

I ] MATRIX DATE SAMPLED PQL PQL PQL PQL PQL PQL 

4 m 9 6 l 2 1 3 1 - 0 1 MW-8 ND ND ND ND ND ND 

• •WATER 1 2 / 0 2 / 9 6 1 9 : 0 0 : 0 0 1 . 0 / i g / L 1 . 0 / i g / L 1 . 0 / i g / L 1 . 0 / i g / L 0 . l m g / L 0 . l m g / L 

1 9 6 1 2 1 3 1 - 0 2 MW-7 ND ND ND ND ND ND 

•[WATER 1 2 / 0 2 / 9 6 1 9 : 1 0 : 0 0 1 . 0 / i g / L 1 . 0 / i g / L 1 . 0 / i g / L 1 . 0 / i g / L 0 . l m g / L 0 . l m g / L 

9 6 1 2 1 3 1 - 0 3 MW-5 ND ND ND ND ND ND 

• j W A T E R 1 2 / 0 2 / 9 6 1 9 : 2 0 : 0 0 1 . 0 / i g / L 1 . 0 / i g / L 1 . 0 / i g / L 1 . 0 / i g / L 0 . l m g / L 0 . l m g / L 

9 6 1 2 1 3 1 - 0 4 MW-6 ND ND ND 1 .7 ND 5 . 6 

J n WATER 1 2 / 0 2 / 9 6 1 9 : 3 0 : 0 0 1 . 0 / i g / L 1 . 0 / i g / L 1 . 0 / i g / L 1 . 0 / i g / L 0 . l m g / L 0 . l m g / L 

| 9 6 1 2 1 3 1 - 0 5 MW-9 6 1 ND ND 2 1 0 2 . 8 2 . 6 

1 WATER 1 2 / 0 2 / 9 6 1 9 : 4 0 : 0 0 2 5 / i g / L 2 5 / i g / L 2 5 / i g / L 2 5 / i g / L 2 m g / L 0 . l m g / L 

P » 9 6 1 2 1 3 1 - 0 6 MW-11 970 ND 6 . 0 8 . 1 2 . 0 1.3 

WATER 1 2 / 0 2 / 9 6 1 9 : 5 0 : 0 0 5 . 0 / i g / L 5 . 0 / i g / L 5 . 0 / i g / L 5 . 0 / i g / L 0 . l m g / L 0 . l m g / L 

• [ 9 6 1 2 1 3 1 - 0 7 MW-10 280 1.3 17 8 . 0 0 . 9 7 0 . 9 4 

f WATER 1 2 / 0 2 / 9 6 2 0 : 0 0 : 0 0 1 . 0 / i g / L 1 . 0 / i g / L 1 . 0 / i g / L 1 . 0 / i g / L 0 . l m g / L 0 . l m g / L 

1 1 9 6 1 2 1 3 1 - 0 8 MW-3 2 2 0 1800 670 1000 7 . 4 0 . 8 9 

T W A T E R 1 2 / 0 2 / 9 6 2 0 : 1 0 : 0 0 2 5 / i g / L 2 5 / i g / L 2 5 / i g / L 2 5 / i g / L 2 m g / L 0 . l m g / L 

9 6 1 2 1 3 1 - 0 9 MW-1 5600 9600 2100 9600 64 100 

WATER 1 2 / 0 2 / 9 6 2 0 : 2 0 : 0 0 5 0 0 / i g / L 5 0 0 / i g / L 5 0 0 / i g / L 5 0 0 / i g / L 5 0 m g / L 5 m g / L 

9 6 1 2 1 3 1 - 1 0 MW-4 ND 2 0 0 0 1800 7200 43 56 

WATER 1 2 / 0 2 / 9 6 2 0 : 3 0 : 0 0 2 5 0 / i g / L 2 5 0 / i g / L 2 5 0 / i g / L 2 5 0 / i g / L 2 0 m g / L 0 . l m g / L 

L 9 6 1 2 1 3 1 - 1 1 2832 86 13 2 . 4 270 2 . 9 3 . 7 

l l WATER 1 2 / 0 2 / 9 6 1 . 0 / i g / L 1 . 0 / i g / L 1 . 0 / i g / L 1 . 0 / i g / L l m g / L 0 . 5 m g / L 

I 
I 
I 

BTEX - METHOD 5030/8020 *** 
TPH-G - M o d i f i e d 8015 - G a s o l i n e 
TPH-D - Mod. 8015 - D i e s e l 

illllHUIIIIJ 



I 
1 
I 
1 

12/16/96 

****SUMMARY R EpoRfOyS-WN LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

Company: 
S i t e : 
P r o j e c t No; 
Proj e c t : 

Brown and Caldwell 
Hobbs, NM 
2832.12 
Hobbs 

ANALYTICAL DATA 
NOTE: ND - Not Detected 

II SPL ID 
U MATRIX 

CLIENT ID 

DATE SAMPLED 

BENZENE 

PQL 

TOLUENE 

PQL 

ETHYLBENZ. 

PQL 

XYLENE 

PQL 

TPH-G 

PQL 

TPH-D 

PQL 

LEAD MTBE 

h 9612131-12 

If AIR 
EFFLUENT-1 

12/02/96 18:45:00 

ND 

1.Oppm 

ND 

1. Oppm 

ND 

1.Oppm 

ND 

1.Oppm 

I 9612131-13 

II WATER 
T r i p Blank 

12/02/96 

ND 

1. Ofig/L 

ND 

1.0/ig/L 

ND 

1.0/jg/L 

ND 

LO/ig/L 

1 • BTEX METHOD 5030/8020 ( M o d i f i e d ) * * * 



I 
1 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

C e r t i f i c a t e of Analysis No. H9-9612131-09 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Myna Denhert DATE: 12/16/96 

I 
I 
1 

PROJECT: Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: MW-1 

PROJECT NO: 2832.12 
MATRIX: WATER 

DATE SAMPLED: 12/02/96 20:20:00 
DATE RECEIVED: 12/04/96 

1 
I 
1 
I 

ANALYTICAL DATA 
PARAMETER 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENE 
TOTAL BTEX 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

METHOD 5030/8020 *** 
Analyzed by: RL 

Date: 12/07/96 

Petroleum Hydrocarbons - Gasoline 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Modified 8015 - Gasoline 
Analyzed by: RL 

Date: 12/07/96 

T o t a l Petroleum Hydrocarbons-Diesel 

Surrogate 
o-Terphenyl 

RESULTS 

5600 
9600 
2100 
9600 

26900 

% Recovery 
80 
93 

DETECTION 
LIMIT 
500 P 
500 P 
500 P 
500 P 

UNITS 

/xg/L 
l i g / L 
/xg/L 
/xg/L 
/ig/L 

64 

% Recovery 
73 
73 

50 P mg/L 

100 

% Recovery 
140 

5 P mg/L 

(P) P r a c t i c a l Q u a n t i t a t i o n L i m i t 

Notes: *Ref 
**Ref 

***Ref 

Methods f o r Chemical Analysis of Water and Wastes, 1983, EPA 
Standard Methods f o r Examination of Water & Wastewater, 18th ed. 
Test Methods f o r Evaluating S o l i d Waste, EPA SW846, 3rd Ed. 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA g u i d e l i n e s f o r q u a l i t y assurance. 

"WIMIWllTfi 



C e r t i f i c a t e of Analysis No. H9-9612131-09 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Myna Denhert DATE: 12/16/96 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

PROJECT: Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: MW-1 

PROJECT NO: 2832.12 
MATRIX: WATER 

DATE SAMPLED: 12/02/96 20:20:00 
DATE RECEIVED: 12/04/96 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION UNITS 

LIMIT 
2-Fluorobiphenyl 595 « 

Mod. 8015 - Diesel 
Analyzed by: RR 

Date: 12/12/96 05:37:00 

L i q u i d - l i q u i d e x t r a c t i o n 12/06/96 
METHOD 3 510B *** 
Analyzed by. SW 

Date: 12/06/96 11:00:00 

« - Recovery beyond c o n t r o l l i m i t s . 

Notes: *Ref: Methods f o r Chemical Analysis of Water and Wastes, 1983, EPA 
**Ref: Standard Methods f o r Examination of Water & Wastewater, 18th ed. 

***Ref: Test Methods f o r Eval u a t i n g S o l i d Waste, EPA SW846, 3rd Ed. 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA g u i d e l i n e s f o r q u a l i t y assurance. 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TEXAS 77054 
PHONE (713) 660-0901 

C e r t i f i c a t e of Analysis No. H9-9612131-08 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Myna Denhert DATE: 12/16/96 

PROJECT: Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: MW-3 

PROJECT NO: 2 832.12 
MATRIX: WATER 

DATE SAMPLED: 12/02/96 20:10:00 
DATE RECEIVED: 12/04/96 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION UNITS 

LIMIT 
BENZENE 22 0 25 P fig/L 
TOLUENE 180 0 25 P Mg/L 
ETHYLBENZENE 670 25 P Mg/L 
TOTAL XYLENE 10 00 25 P Mg/L 
TOTAL BTEX 3 690 Mg/L 

Surrogate % Recovery 
1,4-Difluorobenzene 84 
4-Bromofluorobenzene 96 

METHOD 5030/8020 *** 
Analyzed by: RL 

Date: 12/07/96 

Petroleum Hydrocarbons - Gasoline 7.4 2 P mg/L 

Surrogate % Recovery 
1,4-Difluorobenzene 75 
4-Bromofluorobenzene 68 

Modified 8015 - Gasoline 
Analyzed by: RL 

Date: 12/07/96 

T o t a l Petroleum Hydrocarbons-Diesel 0.89 0.1 P mg/L 

Surrogate % Recovery 
o-Terphenyl 117 
2-Fluorobiphenyl 79 

Mod. 8015 - Diesel 
Analyzed by: RR 

Date: 12/10/96 09:52:00 

(P) - P r a c t i c a l Q u a n t i t a t i o n L i m i t 

Notes: *Ref 
**Ref 

***Ref 

Methods f o r Chemical Analysis of Water and Wastes, 1983, EPA 
Standard Methods f o r Examination of Water & Wastewater, 18th ed. 
Test Methods f o r Eval u a t i n g S o l i d Waste, EPA SW846, 3rd Ed. 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA gu i d e l i n e s f o r q u a l i t y assurance. 



C e r t i f i c a t e of Analysis No. H9-9612131-08 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Myna Denhert DATE: 12/16/96 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TEXAS 77054 
PHONE (713) 660-0901 

PROJECT: Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: MW-3 

PROJECT NO: 2832.12 
MATRIX: WATER 

DATE SAMPLED: 12/02/96 20:10:00 
DATE RECEIVED: 12/04/96 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION UNITS 

LIMIT 
L i q u i d - l i q u i d e x t r a c t i o n 12/06/96 
METHOD 3 510B *** 
Analyzed by: SW 

Date: 12/06/96 11:00:00 

Notes: *Ref: Methods f o r Chemical Analysis of Water and Wastes, 1983, EPA 
**Ref: Standard Methods f o r Examination of Water & Wastewater, 18th ed. 

***Ref: Test Methods f o r Ev a l u a t i n g S o l i d Waste, EPA SW846, 3rd Ed. 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA g u i d e l i n e s f o r q u a l i t y assurance. 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

Certificate of Analysis No. H9-9612131-10 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Myna Denhert DATE: 12/20/96 

PROJECT: Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: MW-4 

PROJECT NO: 2832.12 
MATRIX: WATER 

DATE SAMPLED: 12/02/96 20:30:00 
DATE RECEIVED: 12/04/96 

ANALYTICAL DATA 
PARAMETER 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENE 
TOTAL BTEX 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

METHOD 5030/8020 *** 
Analyzed by: RL 

Date: 12/07/96 

Petroleum Hydrocarbons - Gasoline 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Modified 8015 - Gasoline 
Analyzed by: RL 

Date: 12/07/96 

Total Petroleum Hydrocarbons-Diesel 

Surrogate 
o-Terphenyl 

RESULTS 

190 J 
2000 
1800 
7200 
11000 

% Recovery 
81 
99 

43 

% Recovery 
75 
67 

56 

% Recovery 
121 

DETECTION 
LIMIT 
250 P 
250 P 
250 P 
250 P 

20 P 

0.1 P 

UNITS 

/xg/L 

Mg/L 
Mg/L 
Mg/L 

mg/L 

mg/L 

J - Defined i n COMMENTS below. (P) Practical Quantitation Limit 

Notes: *Ref 
**Ref 

***Ref 

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

COMMENTS: J=Compound detected below the PQL, 

QUALITY ASSURANCE: These analyses are performed i n accordance 
with EPA guidelines f o r q u a l i t y assurance. 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

C e r t i f i c a t e of Analysis No. H9-9612131-10 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Myna Denhert DATE: 12/16/96 

PROJECT: Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Brown 
SAMPLE ID: MW-4 

Sc Caldwell 

PROJECT NO: 2832.12 
MATRIX: WATER 

DATE SAMPLED: 12/02/96 20:30:00 
DATE RECEIVED: 12/04/96 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION UNITS 

LIMIT 
2-Fluorobiphenyl 23 5 « 

Mod. 8015 - Diesel 
Analyzed by: RR 

Date: 12/10/96 11:23:00 

L i q u i d - l i q u i d e x t r a c t i o n 12/06/96 
METHOD 3510B *** 
Analyzed by: SW 

Date: 12/06/96 11:00:00 

« - Recovery beyond c o n t r o l l i m i t s . 

Notes: *Ref: Methods f o r Chemical Analysis of Water and Wastes, 1983, EPA 
**Ref: Standard Methods f o r Examination of Water & Wastewater, 18th ed. 

***Ref: Test Methods f o r Evaluating S o l i d Waste, EPA SW846, 3rd Ed. 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA g u i d e l i n e s f o r q u a l i t y assurance. 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

C e r t i f i c a t e of Analysis No. H9-9612131-03 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Myna Denhert DATE: 12/16/96 

PROJECT: Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: MW-5 

PROJECT NO: 2 83 2.12 
MATRIX: WATER 

DATE SAMPLED: 12/02/96 19:20:00 
DATE RECEIVED: 12/04/96 

ANALYTICAL DATA 
PARAMETER 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENE 
TOTAL BTEX 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

METHOD 5030/8020 *** 
Analyzed by: RL 

Date: 12/06/96 

Petroleum Hydrocarbons - Gasoline 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Modified 8015 - Gasoline 
Analyzed by: RL 

Date: 12/06/96 

T o t a l Petroleum Hydrocarbons-Diesel 

Surrogate 
o-Terphenyl 
2 -Fluorobiphenyl 

Mod. 8015 - Diesel 
Analyzed by: RR 

Date: 12/10/96 06:50:00 

RESULTS 

ND 
ND 
ND 
ND 
ND 

% Recovery 
80 
93 

ND 

% Recovery 
77 
93 

ND 

% Recovery 
110 
76 

DETECTION 
LIMIT 
1.0 P 
1.0 P 
1.0 P 
1 . 0 P 

0 . 1 P 

0 . 1 P 

UNITS 

/xg/L 
/xg/L 
/xg/L 
/xg/L 
/xg/L 

mg/L 

mg/L 

ND - Not detected. ;p) P r a c t i c a l Q u a n t i t a t i o n L i m i t 

Notes: *Ref 
**Ref 

***Ref 

Methods f o r Chemical Analysis of Water and Wastes, 1983, EPA 
Standard Methods f o r Examination of Water & Wastewater, 18th ed. 
Test Methods f o r Evaluating S o l i d Waste, EPA SW846, 3rd Ed. 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA gu i d e l i n e s f o r q u a l i t y assurance. 



1 
1 
1 
1 
1 
1 
1 
1 
I 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TEXAS 77054 
PHONE (713) 660-0901 

C e r t i f i c a t e of Analysis No. H9-9612131-03 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Myna Denhert DATE: 12/16/96 

PROJECT: Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: MW-5 

PROJECT NO: 2 83 2.12 
MATRIX: WATER 

DATE SAMPLED: 12/02/96 19:20:00 
DATE RECEIVED: 12/04/96 

ANALYTICAL DATA 
PARAMETER 

L i q u i d - l i q u i d e x t r a c t i o n 
METHOD 3510B *** 
Analyzed by: SW 

Date: 12/06/96 11 

RESULTS DETECTION 
LIMIT 

UNITS 

12/06/96 

00 :00 

Notes: *Ref 
**Ref 

***Ref 

Methods f o r Chemical Analysis of Water and Wastes, 1983, EPA 
Standard Methods f o r Examination of Water & Wastewater, 18th ed. 
Test Methods f o r Eval u a t i n g S o l i d Waste, EPA SW846, 3rd Ed. 

I 
1 
1 
1 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA g u i d e l i n e s f o r q u a l i t y assurance. 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

C e r t i f i c a t e of Analysis No. H9-9612131-04 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Myna Denhert DATE: 12/16/96 

PROJECT: Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: MW-6 

PROJECT NO: 2 83 2.12 
MATRIX: WATER 

DATE SAMPLED: 12/02/96 19:3 0:00 
DATE RECEIVED: 12/04/96 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION UNITS 

LIMIT 
BENZENE ND 1.0 P /xg/L 

TOLUENE ND 1. 0 P fJ.g/h 
ETHYLBENZENE ND 1.0 P /xg/L 
TOTAL XYLENE 1.7 1.0 P /xg/L 
TOTAL BTEX 1.7 /ig/L 

Surrogate % Recovery 
1,4-Difluorobenzene 77 
4-Bromofluorobenzene 87 

METHOD 5030/8020 *** 
Analyzed by: RL 

Date: 12/06/96 

Petroleum Hydrocarbons - Gasoline ND 0.1 P mg/L 

Surrogate % Recovery 
1,4-Difluorobenzene 80 
4-Bromofluorobenzene 83 

Modified 8015 - Gasoline 
Analyzed by: RL 

Date: 12/06/96 

T o t a l Petroleum Hydrocarbons-Diesel 5.6 0.1 P mg/L 

Surrogate % Recovery 
o-Terphenyl 127 
2-Fluorobiphenyl 104 

Mod. 8015 - Diesel 
Analyzed by: RR 

Date: 12/10/96 07:36:00 

ND - Not detected. (P) - P r a c t i c a l Q u a n t i t a t i o n L i m i t 

Notes: *Ref 
**Ref 

***Ref 

Methods f o r Chemical Analysis of Water and Wastes, 1983, EPA 
Standard Methods f o r Examination of Water & Wastewater, 18th ed. 
Test Methods f o r Evaluating S o l i d Waste, EPA SW846, 3rd Ed. 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA g u i d e l i n e s f o r q u a l i t y assurance. 



HOUSTON LABORATORY 
8680 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

C e r t i f i c a t e of Analysis No. H9-9612131-04 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Myna Denhert DATE: 12/16/96 

PROJECT: Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: MW-6 

PROJECT NO: 
MATRIX: 

DATE SAMPLED: 
DATE RECEIVED: 

2832.12 
WATER 
12/02/96 
12/04/96 

19 : 30:00 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION UNITS 

LIMIT 
L i q u i d - l i q u i d e x t r a c t i o n 12/06/96 
METHOD 3 510B *** 
Analyzed by: SW 

Date: 12/06/96 11:00:00 

Notes: *Ref: Methods f o r Chemical Analysis of Water and Wastes, 1983, EPA 
**Ref: Standard Methods f o r Examination of Water & Wastewater, 18th ed. 

***Ref: Test Methods f o r Eval u a t i n g S o l i d Waste, EPA SW846, 3rd Ed. 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA g u i d e l i n e s f o r q u a l i t y assurance. 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TEXAS 77054 
PHONE (713) 660-0901 

C e r t i f i c a t e of Analysis No. H9-9612131-02 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Myna Denhert DATE: 12/16/96 

PROJECT: Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Brown 
SAMPLE ID: MW-7 

Sc Caldwell 

PROJECT NO: 2832.12 
MATRIX: WATER 

DATE SAMPLED: 12/02/96 19:10:00 
DATE RECEIVED: 12/04/96 

ANALYTICAL DATA 
PARAMETER 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENE 
TOTAL BTEX 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

METHOD 5030/8020 *** 
Analyzed by: HS 

Date: 12/06/96 

Petroleum Hydrocarbons - Gasoline 

Surrogate 
1, 4-Difluorobenzene 
4-Bromofluorobenzene 

Modified 8015 - Gasoline 
Analyzed by: HS 

Date: 12/06/96 

T o t a l Petroleum Hydrocarbons-Diesel 

Surrogate 
o-Terphenyl 
2 -Fluorobiphenyl 

Mod. 8015 - Diesel 
Analyzed by: RR 

Date: 12/11/96 03:55:00 

RESULTS 

ND 
ND 
ND 
ND 
ND 

% Recovery 
80 
90 

ND 

% Recovery 
70 
60 

ND 

% Recovery 
100 
71 

DETECTION 
LIMIT 
1.0 P 

P 
P 
P 

0 
0 
0 

0.1 P 

0.1 P 

UNITS 

Mg/L 
Mg/L 
Mg/L 
Mg/L 

mg/L 

mg/L 

ND Not detected. (P) P r a c t i c a l Q u a n t i t a t i o n L i m i t 

Notes: *Ref 
**Ref 

***Ref 

Methods f o r Chemical Analysis of Water and Wastes, 1983, EPA 
Standard Methods f o r Examination of Water & Wastewater, 18th ed. 
Test Methods f o r Evaluating S o l i d Waste, EPA SW846, 3rd Ed. 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA g u i d e l i n e s f o r q u a l i t y assurance. 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

C e r t i f i c a t e of Analysis No. H9-9612131-02 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Myna Denhert DATE: 12/16/96 

PROJECT: Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Brown 
SAMPLE ID: MW-7 

Sc Caldwell 

PROJECT NO: 2 83 2.12 
MATRIX: WATER 

DATE SAMPLED: 12/02/96 19:10:00 
DATE RECEIVED: 12/04/96 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION UNITS 

LIMIT 
L i q u i d - l i q u i d e x t r a c t i o n 12/06/96 
METHOD 3 510B *** 
Analyzed by: SW 

Date: 12/06/96 11:00:00 

Notes: *Ref: Methods f o r Chemical Analysis of Water and Wastes, 1983, EPA 
**Ref: Standard Methods f o r Examination of Water & Wastewater, 18th ed. 

***Ref: Test Methods f o r Ev a l u a t i n g S o l i d Waste, EPA SW846, 3rd Ed. 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA g u i d e l i n e s f o r q u a l i t y assurance. 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

C e r t i f i c a t e of Analysis No. H9-9612131-01 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Myna Denhert DATE: 12/16/96 

PROJECT: Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Brown 
SAMPLE ID: MW-8 

& Caldwell 

PROJECT NO: 2832.12 
MATRIX: WATER 

DATE SAMPLED: 12/02/96 19:00:00 
DATE RECEIVED: 12/04/96 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION UNITS 

LIMIT 
BENZENE ND 1.0 P /xg/L 
TOLUENE ND 1.0 P jug/L 
ETHYLBENZENE ND 1.0 P ug/L 
TOTAL XYLENE ND 1.0 P ug/L 
TOTAL BTEX ND /xg/L 

Surrogate % Recovery 
1,4-Difluorobenzene 80 
4-Bromofluorobenzene 90 

METHOD 5030/8020 *** 
Analyzed by: HS 

Date: 12/06/96 

Petroleum Hydrocarbons - Gasoline ND 0.1 P mg/L 

Surrogate % Recovery 
1,4-Difluorobenzene 73 
4-Bromofluorobenzene 90 

Modified 8015 - Gasoline 
Analyzed by: HS 

Date: 12/06/96 

To t a l Petroleum Hydrocarbons-Diesel ND 0.1 P mg/L 

Surrogate % Recovery 
o-Terphenyl 117 
2-Fluorobiphenyl 76 

Mod. 8015 - Diesel 
Analyzed by: RR 

Date: 12/11/96 03:09:00 

ND - Not detected. (P) - P r a c t i c a l Q u a n t i t a t i o n L i m i t 

Notes: *Ref 
**Ref 

***Ref 

Methods f o r Chemical Analysis of Water and Wastes, 1983, EPA 
Standard Methods f o r Examination of Water & Wastewater, 18th ed. 
Test Methods f o r Evaluating S o l i d Waste, EPA SW846, 3rd Ed. 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA g u i d e l i n e s f o r q u a l i t y assurance. 



C e r t i f i c a t e of Analysis No. H9-9612131-01 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Myna Denhert DATE: 12/16/96 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TEXAS 77054 
PHONE (713) 660-0901 

PROJECT: Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: MW-8 

PROJECT NO: 2 83 2.12 
MATRIX: WATER 

DATE SAMPLED: 12/02/96 19:00:00 
DATE RECEIVED: 12/04/96 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION UNITS 

LIMIT 
L i q u i d - l i q u i d e x t r a c t i o n 12/06/96 
METHOD 3510B *** 
Analyzed by: SW 

Date: 12/06/96 11:00:00 

Notes: *Ref: Methods f o r Chemical Analysis of Water and Wastes, 1983, EPA 
**Ref: Standard Methods f o r Examination of Water & Wastewater, 18th ed. 

***Ref: Test Methods f o r Evaluating S o l i d Waste, EPA SW846, 3rd Ed. 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA g u i d e l i n e s f o r q u a l i t y assurance. 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

C e r t i f i c a t e of Analysis No. H9-9612131-05 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Myna Denhert DATE: 12/16/96 

PROJECT: Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: MW-9 

PROJECT NO: 2832.12 
MATRIX: WATER 

DATE SAMPLED: 12/02/96 19:40:00 
DATE RECEIVED: 12/04/96 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION UNITS 

LIMIT 
BENZENE 61 25 P /xg/L 
TOLUENE ND 25 P ug/L 
ETHYLBENZENE ND 25 P /xg/L 
TOTAL XYLENE 210 25 P /xg/L 

TOTAL BTEX 271 /xg/L 

Surrogate % Recovery 
1,4-Difluorobenzene 80 
4-Bromofluorobenzene 99 

METHOD 5030/8020 *** 
Analyzed by: RL 

Date: 12/07/96 

Petroleum Hydrocarbons - Gasoline 2.8 2 P mg/L 

Surrogate % Recovery 
1,4-Difluorobenzene 72 
4-Bromofluorobenzene 61 

Modified 8015 - Gasoline 
Analyzed by: RL 

Date: 12/07/96 

T o t a l Petroleum Hydrocarbons-Diesel 2.6 0.1 P mg/L 

Surrogate % Recovery 
o-Terphenyl 103 
2-Fluorobiphenyl 69 

Mod. 8015 - Diesel 
Analyzed by: RR 

Date: 12/10/96 08:21:00 

(P) - P r a c t i c a l Q u a n t i t a t i o n L i m i t ND - Not detected. 

Notes: *Ref 
**Ref 

Methods f o r Chemical Analysis of Water and Wastes, 1983, EPA 
Standard Methods f o r Examination of Water & Wastewater, 18th ed. 
Test Methods f o r Eval u a t i n g S o l i d Waste, EPA SW846, 3rd Ed. 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA g u i d e l i n e s f o r q u a l i t y assurance. 



C e r t i f i c a t e of Analysis No. H9-9612131-05 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Myna Denhert DATE: 12/16/96 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

PROJECT: Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: MW-9 

PROJECT NO: 2 83 2.12 
MATRIX: WATER 

DATE SAMPLED: 12/02/96 19:40:00 
DATE RECEIVED: 12/04/96 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION UNITS 

LIMIT 
L i q u i d - l i q u i d e x t r a c t i o n 12/06/96 
METHOD 3 510B *** 
Analyzed by: SW 

Date: 12/06/96 11:00:00 

Notes: *Ref: Methods f o r Chemical Analysis of Water and Wastes, 1983, EPA 
**Ref: Standard Methods f o r Examination of Water & Wastewater, 18th ed. 

***Ref: Test Methods f o r Evaluating S o l i d Waste, EPA SW846, 3rd Ed. 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA g u i d e l i n e s f o r q u a l i t y assurance. 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

C e r t i f i c a t e of Analysis No. H9-9612131-07 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Myna Denhert DATE: 12/16/96 

PROJECT: Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: MW-10 

PROJECT NO: 2832.12 
MATRIX: WATER 

DATE SAMPLED: 12/02/96 20:00:00 
DATE RECEIVED: 12/04/96 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION UNITS 

LIMIT 
BENZENE 2 80 1.0 P Mg/L 
TOLUENE 1.3 1.0 P /xg/L 
ETHYLBENZENE 17 1.0 P /xg/L 

TOTAL XYLENE 8.0 1.0 P Mg/L 
TOTAL BTEX 3 06.3 Mg/L 

Surrogate % Recovery 
1,4-Difluorobenzene 77 
4-Bromofluorobenzene 123 

METHOD 5030/8020 *** 
Analyzed by: AA 

Date: 12/07/96 

Petroleum Hydrocarbons - Gasoline 0.97 0.1 P mg/L 

Surrogate % Recovery 
1,4-Difluorobenzene 87 
4-Bromofluorobenzene 97 

Modified 8015 - Gasoline 
Analyzed by: AA 

Date: 12/07/96 

T o t a l Petroleum Hydrocarbons-Diesel 0.94 0.1 P mg/L 

Surrogate % Recovery 
o-Terphenyl 110 
2-Fluorobiphenyl 74 

Mod. 8015 - Diesel 
Analyzed by: RR 

Date: 12/12/96 06:23:00 

!P) - P r a c t i c a l Q u a n t i t a t i o n L i m i t 

Notes: *Ref 
**Ref 

***Ref 

Methods f o r Chemical Analysis of Water and Wastes, 1983, EPA 
Standard Methods f o r Examination of Water & Wastewater, 18th ed. 
Test Methods f o r Evaluating S o l i d Waste, EPA SW846, 3rd Ed. 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA g u i d e l i n e s f o r q u a l i t y assurance. 



C e r t i f i c a t e of Analysis No. H9-9612131-07 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Myna Denhert DATE: 12/16/96 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

PROJECT: Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: MW-10 

PROJECT NO: 2832.12 
MATRIX: WATER 

DATE SAMPLED: 12/02/96 20:00 
DATE RECEIVED: 12/04/96 

00 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION UNITS 

LIMIT 
L i q u i d - l i q u i d e x t r a c t i o n 12/06/96 
METHOD 3510B *** 
Analyzed by: SW 

Date: 12/06/96 11:00:00 

Notes: *Ref: Methods f o r Chemical Analysis of Water and Wastes, 1983, EPA 
**Ref: Standard Methods f o r Examination of Water & Wastewater, 18th ed. 

***Ref: Test Methods f o r Evaluating S o l i d Waste, EPA SW846, 3rd Ed. 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA g u i d e l i n e s f o r q u a l i t y assurance. 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

C e r t i f i c a t e of Analysis No. H9-9612131-06 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Myna Denhert DATE: 12/16/96 

PROJECT: Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: MW-11 

PROJECT NO: 2832.12 
MATRIX: WATER 

DATE SAMPLED: 12/02/96 19:50:00 
DATE RECEIVED: 12/04/96 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION UNITS 

LIMIT 
BENZENE 970 5.0 P ug/L 
TOLUENE ND 5. 0 P fig/L 
ETHYLBENZENE 6.0 5.0 P /xg/L 
TOTAL XYLENE 8.1 5.0 P /xg/L 
TOTAL BTEX 984.1 /xg/L 

Surrogate % Recovery 
1,4-Difluorobenzene 107 
4-Bromofluorobenzene 87 

METHOD 5030/8020 *** 
Analyzed by: VHZ 

Date: 12/08/96 

Petroleum Hydrocarbons - Gasoline 2.0 0.1 P mg/L 

Surrogate % Recovery 
1,4-Difluorobenzene 107 
4-Bromofluorobenzene 117 

Modified 8015 - Gasoline 
Analyzed by: RL 

Date: 12/07/96 

T o t a l Petroleum Hydrocarbons-Diesel 1.3 0.1 P mg/L 

Surrogate % Recovery 
o-Terphenyl 115 
2-Fluorobiphenyl 109 

Mod. 8015 - Diesel 
Analyzed by: RR 

Date: 12/10/96 03:48:00 

(P) - P r a c t i c a l Q u a n t i t a t i o n L i m i t ND - Not detected. 

Notes: *Ref 
**Ref 

***Ref 

Methods f o r Chemical Analysis of Water and Wastes, 1983, EPA 
Standard Methods f o r Examination of Water & Wastewater, 18th ed. 
Test Methods f o r Eval u a t i n g S o l i d Waste, EPA SW846, 3rd Ed. 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA gu i d e l i n e s f o r q u a l i t y assurance. 



C e r t i f i c a t e of Analysis No. H9-9612131-06 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Myna Denhert DATE: 12/16/96 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

PROJECT: Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: MW-11 

PROJECT NO: 2832.12 
MATRIX: WATER 

DATE SAMPLED: 12/02/96 19:50:00 
DATE RECEIVED: 12/04/96 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION UNITS 

LIMIT 
L i q u i d - l i q u i d e x t r a c t i o n 12/06/96 
METHOD 3510B *** 
Analyzed by: SW 

Date: 12/06/96 11:00:00 

Notes: *Ref: Methods f o r Chemical Ana l y s i s of Water and Wastes, 1983, EPA 
**Ref: Standard Methods f o r Examination of Water & Wastewater, 18th ed. 

***Ref: Test Methods f o r Eval u a t i n g S o l i d Waste, EPA SW846, 3rd Ed. 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA g u i d e l i n e s f o r q u a l i t y assurance. 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

C e r t i f i c a t e of Analysis No. H9-9612131-11 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Myna Denhert DATE: 12/16/96 

PROJECT: Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: 2832 

PROJECT NO: 
MATRIX: 

DATE SAMPLED: 
DATE RECEIVED: 

2832 .12 
WATER 
12/02/96 
12/04/96 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION UNITS 

LIMIT 
BENZENE 86 1.0 P fig/L 
TOLUENE 13 1.0 P /ig/L 
ETHYLBENZENE 2.4 1.0 P /ig/L 
TOTAL XYLENE 270 1.0 P /ig/L 
TOTAL BTEX 3 71.4 fig/L 

Surrogate % Recovery 
1,4-Difluorobenzene 90 
4-Bromofluorobenzene 200 « 

METHOD 5030/8020 *** 
Analyzed by: AA 

Date: 12/08/96 

Petroleum Hydrocarbons - Gasoline 2.9 I P mg/L 

Surrogate % Recovery 
1,4-Difluorobenzene 73 
4-Bromofluorobenzene 147 

Modified 8015 - Gasoline 
Analyzed by: RL 

Date: 12/07/96 

Tot a l Petroleum Hydrocarbons-Diesel 3.7 0.5 P mg/L 

Surrogate % Recovery 
o-Terphenyl 128 
2-Fluorobiphenyl 91 

Mod. 8015 - Diesel 
Analyzed by: RR 

Date: 12/12/96 04:52:00 

(P) - P r a c t i c a l Q u a n t i t a t i o n L i m i t « - Recovery beyond c o n t r o l l i m i t s . 

Notes: *Ref 
**Ref 

***Ref 

Methods f o r Chemical Analysis of Water and Wastes, 1983, EPA 
Standard Methods f o r Examination of Water & Wastewater, 18th ed. 
Test Methods f o r Evaluating S o l i d Waste, EPA SW846, 3rd Ed. 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA g u i d e l i n e s f o r q u a l i t y assurance. 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

C e r t i f i c a t e of Analysis No. H9-9612131-11 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Myna Denhert DATE: 12/16/96 

PROJECT: Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: 2832 

PROJECT NO: 2 832.12 
MATRIX: WATER 

DATE SAMPLED: 12/02/96 
DATE RECEIVED: 12/04/96 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION 

LIMIT 
L i q u i d - l i q u i d e x t r a c t i o n 
METHOD 3 510B *** 
Analyzed by: SW 

Date: 12/06/96 11:00:00 

12/06/96 

UNITS 

Notes: *Ref 
**Ref 

***Ref 

Methods f o r Chemical Analysis of Water and Wastes, 1983, EPA 
Standard Methods f o r Examination of Water & Wastewater, 18th ed. 
Test Methods f o r Evaluating S o l i d Waste, EPA SW846, 3rd Ed. 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA g u i d e l i n e s f o r q u a l i t y assurance. 



QUALITY CONTROL 

DOCUMENTATION 



Matrix: Aqueous 

Units: 

** SPL BATCH QUALITY CONTROL REPORT ** 

METHOD 8020*** 

Batch I d : HP S961207114600 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713| 660-0901 

L A B O R A T O R Y C O N T R O L S A M P L E 

S P I K E Method Spike Blank Spike QC L i m i t s ( * * ) 

C O M P O U N D S Blank Result Added Result Recovery (Mandatory) 

<2> <3> <1> V % Recovery Range 

Benzene ND 50.0 44 88.0 62 - 121 

Toluene ND 50.0 47 94 . 0 66 - 136 

EthylBenzene ND 50.0 49 98 . 0 70 - 136 

O Xylene ND 50.0 48 96.0 74 - 134 

M & P Xylene ND 100.0 100 100 77 - 140 

M A T R I X S P I K E S 

S P I K E Sample Spike M a t r i x Spike M a t r i x Spike MS/MSD QC Limits(**«) 

C O M P O U N D S Results Added D u p l i c a t e R e l a t i v e % (Advisory) 

Result Recovery Result Recovery D i f f e r e n c e RPD 

<2> <3> <1> <4> <1> <5> Max. Recovery Range 

BENZENE ND 20 0 17 85 . 0 17 85.0 0 25 39 - 150 

TOLUENE ND 20 0 15 75 . 0 14 70 . 0 6 . 90 26 56 - 134 

ETHYLBENZENE ND 20 0 16 80 . 0 16 80.0 0 38 61 - 128 

O XYLENE ND 20 0 17 85.0 17 85 . 0 0 29 40 - 130 

M & P XYLENE ND 40 0 34 85.0 33 82.5 2.99 20 43 - 152 

Analyst: AA 

Sequence Date: 12/07/96 

SPL ID of sample spiked: 9612388-01A 

Sample File ID: SSL6159.TX0 

Method Blank File ID: 

Blank Spike File ID: SSL6148.TX0 

Matrix Spike File ID: SSL6154.TX0 

Matrix Spike Duplicate F i l e ID: SSL6155.TX0 

* - Values Outside QC Range 

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

ND o Not Detected/Below Detection Limit 

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

LCS % Recovery = (<1> / c3> ) x 100 

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

(**) - Source: SPL-Houston Hi s t o r i c a l Data (3rd Q '951 

(***) = Source: SPL-Houston H i s t o r i c a l Data (4th Q '94) 

SAMPLES IN BATCH(SPL ID): 9612131-11A 9612183-05A 9612168-02A 9612298-01A 

9612407-01A 9612168-04A 9612131-06A 9612247-04A 

9612168-01A 



M a t r i x : Aqueous 

U n i t s : 

** SPL BATCH QUALITY CONTROL REPORT ** 

METHOD 8020*** 

Batch I d : HP S961206200600 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

L A B O R A T O R Y C O N T R O L S A M P L E 

S P I K E Method Spike Blank Soike QC L i m i t s ( * * ) 

C O M P O U N D S Blank Result Added Result Recovery (Mandatory) 

<2> <3> <1> * % Recovery Range 

Benzene ND 50 47.7 95.4 62 - 121 

Toluene ND 150 161.3 108 66 - 136 

EthylBenzene ND 50 48.8 97.6 70 - 136 

O Xylene ND 100 101.3 101 74 - 134 

M & P Xylene ND 200 198.3 99.2 77 - 140 

M A T R I X S P I K E S 

S P I K E Sample Spike M a t r i x Spike M a t r i x Spike MS/MSD QC L i m i t s ( * * * ) 

C O M P O U N D S Results Added D u p l i c a t e R e l a t i v e V (Advisory) 

Result Recovery Result Recovery D i f f e r e n c e RPD 

<2> <3> <1> <4> <1> <5> Max. Recovery Range 

BENZENE ND 50 44 88.0 45 90.0 2.25 25 39 - 150 

TOLUENE ND 150 150 100 150 100 0 26 56 - 134 

ETHYLBENZENE ND 50 45 90.0 46 92.0 2.20 38 61 - 128 

0 XYLENE ND 100 91 91.0 94 94.0 3.24 29 40 - 130 

M S P XYLENE ND 100 ' 95 95.0 96 96.0 1.05 20 43 - 152 

A n a l y s t : RL 

Sequence Date: 12/06/96 

SPL ID of sample spiked: 9612156-02A 

Sample F i l e ID: SSL6120A.TX0 

Method Blank F i l e ID: 

Blank Spike F i l e ID: SSL6113A.TX0 

M a t r i x Spike F i l e ID: SSL6116A.TX0 

M a t r i x Spike D u p l i c a t e F i l e ID: SSL6117A.TX0 

* » Values Outside QC Range 

NC - Not C a l c u l a t e d (Sample exceeds spike by f a c t o r o f 4 o r more) 

ND - Not Detected/Below D e t e c t i o n L i m i t 

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

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

R e l a t i v e Percent D i f f e r e n c e - |(<4> - c5> | / [(<4> + <5> ) x 0.5) x 100 

(**) » Source: SPL-Houston H i s t o r i c a l Data (3rd Q '95) 

(***) a Source: SPL-Houston H i s t o r i c a l Data (4th Q '94) 

SAMPLES IN BATCH(SPL I D ) : 9612131-05A 

9612258-01A 

9612297-01A 

9612131-07A 

9612131-08A 

9612183-01A 

9612299-01A 

9612156-03A 

9612131-09A 

9612156-01A 

9612121-02A 

9612156-02A 

9612131-10A 

9612183-06A 

9612167-02A 

9612131-04A 



S P I K E Method Spike Blank Spike QC L i m i t s ( * * ) 

C O M P O U N D S Blank Result Added Result Recovery (Mandatory) 

<2> <3> <1> % V Recovery Range 

Benzene ND 50 45 90.0 62 - 121 

Toluene ND 150 150 100 66 - 136 

EthylBenzene ND 50 45 90 . 0 70 - 136 

0 Xylene ND 100 94 94.0 74 - 134 

M & P Xylene ND 200 180 90.0 77 - 140 

i 
i 
i • 
i • 
i • 
i • • 3PL BATCH QUALITY CONTROL REPORT ** 

METHOD 8020*** 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

M a t r i x : Aqueous 

U n i t s : M9/L 

Batch I d : HP S961205124900 

L A B O R A T O R Y C O N T R O L S A M P L E 

M A T R I X S P I K E S 

S P I K E Sample Spike M a t r i x Spike M a t r i x Spike MS/MSD QC L i m i t s ! * * * ) 

C O M P O U N D S Results Added D u p l i c a t e R e l a t i v e % (Advisory) 

R e s u l t Recovery Result Recovery D i f f e r e n c e RPD 

<2> < 3 i <1> <4> <1> <5> Max. Recovery Range 

BENZENE ND 50 53 106 54 108 1. 87 25 39 - 150 

TOLUENE ND 150 180 120 170 113 6 . 01 26 56 - 134 

ETHYLBENZENE ND 50 52 104 52 104 0 38 61 - 128 

O XYLENE ND 100 110 110 110 110 0 29 40 - 130 

M & P XYLENE ND 100 110 110 110 110 0 20 43 - 152 

Ana l y s t : HS * - Values Outside QC Range 

1 

Sequence Date: 12/05/96 

SPL ID o f sample spiked: 9612154-01A 

Sample F i l e ID: SSL6127.TX0 

Method Blank F i l e ID: 

Blank Spike F i l e ID: SSL6118.TX0 

M a t r i x Spike F i l e ID: SSL6121.TX0 

M a t r i x Spike D u p l i c a t e F i l e ID: SSL6122.TX0 

SAMPLES IN BATCH(SPL I D ) : 9612161-03A 

9612147-02A 

9612157-01A 

9612161-02A 

9612154-03A 

NC = Not C a l c u l a t e d (Sample exceeds s p i k e by f a c t o r of 4 o r more) 

ND » Not Detected/Below D e t e c t i o n L i m i t 

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

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

R e l a t i v e Percent D i f f e r e n c e » |(<4> - <5> | / [(<4> + <5> ) x 0.5] x 100 

(**) = Source: SPL-Houston H i s t o r i c a l Data (3rd Q '95) 

(***) = Source: SPL-Houston H i s t o r i c a l Data ( 4 t h Q '94) 

9612154-01A 9612178-02A 9612161-01A 

9611C36-03A 9612131-13A 9612183-08A 

9612131-03A 9612154-02A 9612147-01A 

9612131-01A 9612131-02A 9612147-03A 

I 



I 
I 
I 
I 
I 
I 
I 
I 
1 
1 
I 
I 
I 
I 
I 
I 

SPL BATCH QUALITY CONTROL REPORT ** 

Mo d i f i e d 8015 - Gasoline 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TEXAS 77054 
PHONE (713) 660-0901 

Batch I d : HP S961205124910 

L A B O R A T O R Y C O N T R O L S A M P L E 

S P I K E 

C O M P O U N D S 

Method 

Blank Result 

<2> 

Spike 

Added 

<3> 

Blank 

Result 

<1> 

Spike 

Recovery 

V 

QC L i m i t s * * * ) 

(Mandatory) 

* Recovery Range 

Gasoline Petr. Hydrocarbon ND 1.0 0.97 97.0 56 - 130 

M A T R I X S P I K E S 

S P I K E 

C O M P O U N D S 

Sample 

Results 

<2> 

Spike 

Added 

<3> 

M a t r i x Spike M a t r i x Spike 

D u p l i c a t e 

MS/MSD 

R e l a t i v e % 

D i f f e r e n c e 

QC L i m i t s ( * * * ) 

(Advisory) 

S P I K E 

C O M P O U N D S 

Sample 

Results 

<2> 

Spike 

Added 

<3> 

Result 

<1> 

Recovery 

<4> 

Result 

<1> 

Recovery 

<5> 

MS/MSD 

R e l a t i v e % 

D i f f e r e n c e RPD 

Max. Recovery Range 

GASOLINE PETR. HYDROCARBON ND 0.9 0. 95 106 0.92 102 3.85 22 37 - 169 

Analy s t : HS 

Sequence Date: 12/05/96 

SPL ID of sample sp i k e d : 9612154-01A 

Sample F i l e ID: S_L6127.TX0 

Method Blank F i l e ID: 

Blank Spike F i l e ID: S_L6118.TX0 

M a t r i x Spike F i l e ID: S_L6121.TX0 

M a t r i x Spike D u p l i c a t e F i l e ID: S_L6122.TX0 

* - Values Outside QC Range 

NC - Not C a l c u l a t e d (Sample exceeds spike by f a c t o r o f 4 o r more) 

ND = Not Detected/Below D e t e c t i o n L i m i t 

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

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

R e l a t i v e Percent D i f f e r e n c e • |(<4> - <5> | / [(<4> + <5> ) x 0.5] x 100 

(**) - Source: SPL-Houston H i s t o r i c a l data (3rd Q '95) 

(***) - Source: SPL-Houston H i s t o r i c a l Data (3rd Q '95) 

SAMPLES IN BATCH(SPL I D ) : 9612161-03A 9612154-01A 9612161-01A 9612147-02A 

9612131-01A 9612131-03A 9612154-02A 9612147-01A 

9612161-02A 9612131-02A 9612147-03A 9612154-03A 

I 



M a t r i x : Aqueous 

U n i t s : mg/L 

SPL BATCH QUALITY CONTROL REPORT ** 

Mo d i f i e d 8015 - Gasoline 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

Batch I d : HP S961206200610 

L A B O R A T O R Y C O N T R O L S A M P L E 

S P I K E 

C O M P O U N D S 

Method 

Blank Result 

<2> 

Spike 

Added 

<3> 

Blank 

Result 

<J1> 

Spike 

Recovery 

V 

QC L i m i t s ! * * ) 

(Mandatory) 

t Recovery Range 

Gasoline Petr. Hydrocarbon ND 1.0 1.0 100 56 - 130 

M A T R I X S P I K E S 

S P I K E 

C O M P O U N D S 

Sample 

Results 

<2> 

Spike 

Added 

<3> 

M a t r i x Spike M a t r i x Spike 

D u p l i c a t e 

MS/MSD 

R e l a t i v e % 

D i f f e r e n c e 

QC L i m i t s ! * * * ) 

(Advisorv) 

S P I K E 

C O M P O U N D S 

Sample 

Results 

<2> 

Spike 

Added 

<3> 

Result 

<1> 

Recovery 

<4> 

Result 

<1> 

Recovery 

<5> 

MS/MSD 

R e l a t i v e % 

D i f f e r e n c e RPD 

Max. Recovery Range 

GASOLINE PETR. HYDROCARBON ND 0.9 0.83 92.2 0.85 94 .4 2 .36 22 37 - 169 

Ana l y s t : RL 

Sequence Date: 12/06/96 

SPL ID of sample sp i k e d : 9612156-02A 

Sample F i l e ID: S_L6151.TX0 

Method Blank F i l e ID: 

Blank Spike F i l e ID: S_L6144.TX0 

M a t r i x Spike F i l e ID: S_L6147.TX0 

M a t r i x Spike D u p l i c a t e F i l e ID: S_L6148.TX0 

* - Values Outside QC Range 

NC » Not C a l c u l a t e d (Sample exceeds spike by f a c t o r of 4 o r more) 

ND = Not Detected/Below D e t e c t i o n L i m i t 

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

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

Re l a t i v e Percent D i f f e r e n c e - |(<4> - <5> | / [(<4> + <5> ) x 0.5] x 100 

(**) - Source: SPL-Houston H i s t o r i c a l data (3rd Q '95) 

(***) = Source: SPL-Houston H i s t o r i c a l Data O r d Q '95) 

SAMPLES IN BATCH(SPL I D ) : 9612131-07A 9612156-02A 9612131-04A 9612131-0SA 

9612131-06A 9612131-08A 9612131-09A 9612131-10A 

9612131-11A 



M a t r i x : Aqueous 

U n i t s ; mg/L 

SPL BATCH QUALITY CONTROL REPORT ** 

Mod. 8015 - D i e s e l 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TEXAS 77054 
PHONE (713) 660-0901 

Batch I d : HP T961210023002 

L A B O R A T O R Y C O N T R O L S A M P L E 

S P I K E 

C O M P O U N D S 

Method 

Blank Result 

<2> 

Spike 

Added 

<3> 

Blank 

Result 

<1> 

Spike 

Recovery 

V 

QC L i m i t s ! * * ) 

(Mandatory) 

% Recovery Range 

Die s e l Petr. Hydrocarbons ND 5.0 5.88 118 20 - 130 

M A T R I X S P I K E S 

S P I K E Sample Spike M a t r i x Spike M a t r i x Spike MS/MSD QC L i m i t s ) * * * ) 

C 0 M P 0 U N D S Resu l t s Added D u p l i c a t e R e l a t i v e * (Advisory) 

Result Recovery Result Recovery D i f f e r e n c e RPD 

<2> <3> <1> <4> <1> <5> Max. Recovery Range 

DIESEL PETR. HYDROCARBONS 1.33 5.0 6.21 97.6 6.59 105 7.31 43 20 - 177 

Analy s t : RR 

Sequence Date: 12/10/96 

SPL ID of sample spiked: 9612131-06B 

Sample F i l e ID: T_I6833.TX0 

Method Blank F i l e ID: 

Blank Spike F i l e ID: TTI6858.TX0 

M a t r i x Spike F i l e ID: T_I6834.TX0 

M a t r i x Spike D u p l i c a t e F i l e ID: T_I6835.TX0 

* - Values Outside QC Range 

NC = Not C a l c u l a t e d (Sample exceeds spike by f a c t o r o f 4 or more) 

ND - Not Detected/Below D e t e c t i o n L i m i t 

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

LCS V Recovery - (<1> / <3> ) x 100 

R e l a t i v e Percent D i f f e r e n c e - |(<4> - <S> | / [(<4> + <S> ) x 0.5] x 100 

(**) - Source: SPL-Houston H i s t o r i c a l Data (2nd Q '94) 

(***) - Source: SPL-Houston H i s t o r i c a l Data 

SAMPLES IN BATCH(SPL I D ) : 9612131-03B 

9612131-10B 

9612161-02B 

9612131-06B 

9612131-04B 

9612131-01B 

9612131-11B 

9612131-05B 

9612131-02B 

9612131-09B 

9612131-08B 

9612131-07B 

9612161-01B 



Matrix: Aqueous 

Units: mg/L 

SPL BATCH QUALITY CONTROL REPORT ** 

Mod. 8015 - Diesel 

Batch I d : HP T961209124100 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TEXAS 77054 
PHONE (713) 660-0901 

L A B O R A T O R Y C O N T R O L S A M P L E 

S P I K E 

C O M P O U N D S 

Method 

Blank Result 

<2> 

Spike 

Added 

<3> 

Blank 

Result 

<1> 

Spike 

Recovery 

* 

QC L i m i t s ( * * ) 

(Mandatory) 

% Recovery Range 

D i e s e l P e t r . Hydrocarbons ND 5.0 5.31 106 20 - 130 

M A T R I X S P I K E S 

S P I K E 

C O M P O U N D S 

Sample 

Results 

<2> 

Spike 

Added 

<3> 

M a t r i x Spike M a t r i x Spike 

D u p l i c a t e 

MS/MSD 

R e l a t i v e * 

D i f f e r e n c e 

QC L i m i t s ( * * * ) 

(Advisorv) 

S P I K E 

C O M P O U N D S 

Sample 

Results 

<2> 

Spike 

Added 

<3> 

Res u l t 

<1> 

Recovery 

*4> 

Result 

<1> 

Recovery 

<5> 

MS/MSD 

R e l a t i v e * 

D i f f e r e n c e RPD 

Max. Recovery Range 

DIESEL PETR. HYDROCARBONS 1.33 5.0 6.21 97.6 6.59 105 7.31 43 20 - 177 

Analyst: RR 

Sequence Date: 12/10/96 

SPL ID of sample spiked: 9612131-06B 

Sample F i l e ID: T_I6833.TX0 

Method Blank Fi l e ID: 

Blank Spike Fi l e ID: TTI6857.TX0 

Matrix Spike Fi l e ID: T_I6834.TX0 

Matrix Spike Duplicate File ID: T_I6835.TX0 

* - Values Outside QC Range 

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

ND « Not Detected/Below Detection Limit 

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

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

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

(**) - Source: SPL-Houston H i s t o r i c a l Data (2nd Q '94) 

(***) - Source: SPL-Houston H i s t o r i c a l Data 

SAMPLES IN BATCH(SPL ID) 9612234-01B 9612292-11C 9612340-12B 9612340-14A 

9612292-10C 9612234-02B 9612131-06B 



CHAIN OF CUSTODY 

AND 

SAMPLE RECEIPT CHECKLIST 
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SPL Houston Environmental Laboratory 

Sample Login Checklist 

Date: Time: 

SPL Sample ID: 

Yes No 

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

2 COC is properly completed. • 

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

4 Custody seals are present on the shipping container. • 

5 If yes, custody seals are intact. \/ 

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: 

c 
10 Method of sample delivery to SPL: SPL Delivery Method of sample delivery to SPL: 

Client Delivery 

FedEx Delivery (airbill #) 

Other: 

11 Method of sample disposal: SPL Disposal y 

HOLD 

Return to Client 

Name: n Date: 

1 1 I 





APPENDIX C 

LABORATORY ANALYTICAL REPORTS 
AIR SAMPLES 
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HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

C e r t i f i c a t e of Analysis No. H9-9612131-12 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Myna Denhert DATE: 12/16/96 

PROJECT: Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: EFFLUENT-1 

PROJECT NO: 2832.12 
MATRIX: AIR 

DATE SAMPLED: 12/02/96 18:45:00 
DATE RECEIVED: 12/04/96 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION UNITS 

LIMIT 
BENZENE ND 1.0 P ppm 
TOLUENE ND 1.0 P ppm 
ETHYLBENZENE ND 1.0 P ppm 
TOTAL XYLENE ND 1.0 P ppm 
TOTAL VOLATILE AROMATIC HYDROCARBONS ND ppm 
METHOD 5030/8020 ( M o d i f i e d ) * * * 
Analyzed by: SLB 

Date: 12/05/96 

To t a l Petroleum Hydrocarbons ND 5 ppm 
Method Modified 8015A A i r * * * 
Analyzed by: DAO 

Date: 12/05/96 07:38:00 

ND - Not detected. (P) - P r a c t i c a l Q u a n t i t a t i o n L i m i t 

Notes: *Ref: Methods f o r Chemical Analysis of Water and Wastes, 1983, EPA 
**Ref: Standard Methods f o r Examination of Water & Wastewater, 18th ed. 

***Ref: Test Methods f o r Evaluating S o l i d Waste, EPA SW846, 3rd Ed. 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA g u i d e l i n e s f o r q u a l i t y assurance. 
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C e r t i f i c a t e of Analysis No. H9-9612131-13 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Myna Denhert DATE: 12/16/96 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

PROJECT: Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: T r i p Blank 

PROJECT NO: 2832.12 
MATRIX: WATER 

DATE SAMPLED: 12/02/96 
DATE RECEIVED: 12/04/96 

ANALYTICAL DATA 
PARAMETER 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENE 
TOTAL BTEX 

RESULTS 

ND 
ND 
ND 
ND 
ND 

DETECTION 
LIMIT 
1.0 P 
1. 0 P 
1.0 P 
1.0 P 

UNITS 

/xg/L 

/xg/L 
/xg/L 
/xg/L 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

METHOD 5030/8020 *** 
Analyzed by: HS 

Date: 12/06/96 

% Recovery 
80 
93 

ND - Not detected, (P) P r a c t i c a l Q u a n t i t a t i o n L i m i t 

Notes: *Ref: 
**Ref: 

***Ref: 

Methods f o r Chemical Analysis of Water and Wastes, 1983, EPA 
Standard Methods f o r Examination of Water & Wastewater, 18th ed. 
Test Methods f o r Evaluating S o l i d Waste, EPA SW846, 3rd Ed. 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA g u i d e l i n e s f o r q u a l i t y assurance. 



M a t r i x : A i r 

U n i t s : ppm 

* SPL BATCH QUALITY CONTROL REPORT ** 

^METHOD 8020*** 

Batch I d : 

PAGE 

HP P9G1203094301 

HOUSTON LABORA-
8880 INTERCHANGE DF 

HOUSTON, TEXAS 77f 
PHONE (713) 660-09C 

B L A N K S P I K E S 

S P I K E 

C O M P O U N D S 

Sample 

Results 

<2> 

Spike 

Added 

<3> 

M a t r i x Spike M a t r i x Spike 

D u p l i c a t e 

MS/MSD 

R e l a t i v e * 

D i f f e r e n c e 

QC L i m i t s ( * * ) 

(Advisory) 

S P I K E 

C O M P O U N D S 

Sample 

Results 

<2> 

Spike 

Added 

<3> 

Result 

<1> 

Recovery 

<4> 

Result 

<1> 

Recovery 

<5> 

MS/MSD 

R e l a t i v e * 

D i f f e r e n c e RPD 

Max. Recovery Range 

MTBE ND 100 0 90 90 . 0 91 91. 0 1.10 30 20 - 150 

BENZENE ND 20 0 16 80.0 15 75 . 0 6 .45 30 20 - 150 

TOLUENE ND 20 0 13 65.0 13 65 . 0 0 30 20 - 150 

ETHYLBENZENE ND 20 0 13 6S.0 12 60.0 8 . 00 30 20 - 150 

0 XYLENE ND 20 0 13 65.0 13 65.0 0 30 20 - 150 

M & P XYLENE ND 40 0 12 30.0 12 30.0 0 30 20 - 150 

A n a l y s t : AA 

Sequence Date: 12/03/96 

Method Blank F i l e ID: 

Sample F i l e ID: 

Blank Spike F i l e ID: P_L6007.TX0 

M a t r i x Spike F i l e ID: 

M a t r i x Spike D u p l i c a t e F i l e ID: 

* - Values Outside QC Range 

NC - Not Ca l c u l a t e d (Sample exceeds sp i k e by f a c t o r o f 4 or more) 

ND » Not Detected/Below D e t e c t i o n L i m i t 

% Recovery = [ ( <1> - <2> ) / c3> ] x 100 

R e l a t i v e Percent D i f f e r e n c e » |(<4> - <5> | / [(<4> + <5> ) x 0.5] x 100 

(*•) * Source: Temporary L i m i t s 

SAMPLES IN BATCH(SPL I D ) : 9612174-01A 9612097-01A 9612131-12A 9612230-01A 

9612263-01A 9612263-02A 9612341-01A 9612341-02A 

9612395-01A 



SPL BATCH QUALITY CONTROL REPORT PAGE 

METHOD 8015 (Modified) 
© 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

Batch I d : HP P961204021900 

B L A N K S P I K E S 

S P I K E Sample Spike Matrix Spike Matrix Spike MS/MSD QC Limits!**) 

C O M P O U N D S Results Added Duplicate Relative t (Advisorv) 

Result Recovery Result Recovery Difference RPD 

<2> <3> <1> <4> <l> <5> Max. Recovery Range 

TPHAIR ND 200 114 57.0 99 49.5 14.1 30 20 - 150 

Analyst: AA 

Sequence Date: 12/04/96 

Method Blank Fi l e ID: 

Sample File ID: 

Blank Spike Fi l e ID: PPL6007.TX0 

Matrix Spike File ID: 

Matrix Spike Duplicate F i l e ID: 

* - Values Outside QC Range 

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

ND - Not Detected/Below Detection Limit 

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

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

(**) - Source: Temporary l i m i t s 

SAMPLES IN BATCH(SPL ID): 9611230-01A 9612341-01A 9612341-02A 9612395-01A 

9612077-01A 9612174-01A 9612077-01A 9612131-01A 



Matrix: A i r 

Units: ppm 

SPL BATCH QUALITY CONTROL REPORT 

METHOD 8020*** 

Batch I d : HP P961203094301 

HOUSTON LABORATORY 
8860 INTERCHANGE DRIVE 

HOUSTON. TEXAS 77054 
PHONE (713) 660-0901 

L A B O R A T O R Y C O N T R O L S A M P L E 

S P I K E Method Spike Blank Soike QC Limits(**) 

C O M P O U N D S Blank Result Added Result Recovery (Mandatory) 

<2> <3> <1> * % Recovery Range 

MTBE ND 50 45 90.0 20 - ISO 

Benzene ND 50 48 96.0 20 - 150 

Toluene ND 50 47 94 .0 20 - 150 

EthylBenzene ND 50 49 98.0 20 - 150 

O Xylene ND 50 49 98.0 20 - 150 

M&P Xylene ND 100 100 100 20 - ISO 

Analyst: AA 

Sequence Date: 12/03/96 

SPL ID of sample spiked: LCS_50 

Sample File ID: 

Method Blank File ID: 

Blank Spike File ID: P_L6002.TXO 

Matrix Spike File ID: 

Matrix Spike Duplicate F i l e ID: P_L6002.TX0 

* - Values Outside QC Range 

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

ND • Not Detected/Below Detection Limit 

* Recovery - (( <1> - <2> ) / <3> ] x 100 

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

Relative Percent Difference - | (<4> - <5> | / [(<4> + <5> ) x 0.S] x 100 

(•*) . Source: Temporary Limits 

(***) - Source: Temporary Limits 

SAMPLES IN BATCH(SPL ID): 9612174-01A 9612097-01A 9612131-12A 9612230-01A 

9612263-01A 9612263-02A 9612341-01A 9612341-02A 

9612395-01A 
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1.0 INTRODUCTION 

Brown and Caldwell conducted field activities associated with the March 1997 quarterly 

groundwater sampling event at BJ Services Company, U.S.A. (BJ Services) facility located at 2708 

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

The facility formerly operated an above-grade on-site fueling system. Subsurface impact near the 

fueling system from a diesel fuel release was first detected by the New Mexico Oil Conservation 

Division (OCD) during an on-site inspection on February 7, 1991. The fueling system was taken 

out of operation in July 1995. As the result of the diesel fuel release, the New Mexico OCD has 

required a quarterly groundwater monitoring program to assess the hydrocarbon constituents in the 

groundwater. A biosparging system was fully activated in November 1995 to remediate soil and 

groundwater at the facility. A site chronology detailing the history of the fueling system, the 

installation and operation the biosparging system, and the previous sampling events is presented on 

Table 1. 

During the March 1997 sampling event, groundwater samples were collected and analyzed for 

gasoline and diesel range total petroleum hydrocarbons (TPH), and for benzene, toluene, 

ethylbenzene, and total xylene (BTEX). This report presents the results of the groundwater 

sampling event conducted for BJ Services, a description of the field activities, and a summary of 

the analytical results. Also included is a groundwater potentiometric surface map, a benzene 

concentration map, and a hydrocarbon distribution map. On April 10, 1997, a survey was 

conducted to determine the top of casing elevations relative to mean sea level (MSL) and the state 

plane coordinates of the 10 monitor wells at the site. The survey data has been used to update the 

applicable maps and tables presented in this report. 

W:\BJSERV\2832\018R.DOC 
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2.0 GROUNDWATER SAMPLING AND ANALYSES 

On March 12, 1997 Brown and Caldwell purged and sampled the groundwater monitoring wells to 

determine concentrations of dissolved-phase hydrocarbons in groundwater at the facility. The 

following subsections describe the activities conducted during this sampling event. 

2.1 Groundwater Measurements and Sampling 

Ten monitoring wells were sampled during the March 1997 sampling event. A site map depicting 

the locations of the monitoring wells is presented as Figure 1. As noted in previous sampling 

reports, monitoring well MW-2 can not be located and is assumed to have been destroyed during 

facility activities such as grading. 

Groundwater level measurements were obtained from the monitoring wells prior to purging and 

sampling the wells. The groundwater levels were obtained with an oil/water interface probe and 

recorded to the nearest 0.01 foot. A cumulative table of groundwater elevation data is presented on 

Table 2. The groundwater elevation data indicates that the general groundwater flow direction is 

towards the east-northeast with a hydraulic gradient of 0.006 ft/ft. A potentiometric surface map is 

presented in Figure 2. Phase-separated hydrocarbons were detected in monitoring wells MW-1 

(0.27 ft), MW-4 (0.05 ft), and MW-9 (0.05 ft), during this sampling event. The phase-separated 

hydrocarbons present in these wells were removed from the wells during monitoring well purging 

activities and were placed into a salvage drum at the site and held on-site until collected by a 

licensed disposal company for off-site disposal. 

Groundwater samples were collected from the monitoring wells on March 12, 1997. The samples 

were collected after purging the wells with a submersible pump to remove at least three well 

volumes of groundwater. Field parameter measurements for pH, conductivity, and temperature 

were collected after each well volume was purged. Two consecutive readings within five percent 

were used to indicate that groundwater had stabilized. The parameters in each monitoring well 

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

were removed from each well. 

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

assess the potential for natural attenuation. These parameters were dissolved oxygen, dissolved 

ferrous iron, and reduction-oxidationpotential (redox). The field parameter readings were recorded 

in the field log book and are listed on the groundwater sampling forms included in Appendix A. 

The field screening results for groundwater samples are presented on Table 3. 

Following recovery, 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 the analytical 

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

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

Decontamination procedures consisted of washing with fresh water and a non-phosphate detergent 

and rinsing with deionized (DI) water. Purged water and excess water generated by equipment 

cleaning operations were placed into 55-gallon drums and transferred to the on-site drum staging 

area located in the northeast corner of the facility for classification and future disposal by BJ 

Services. 

2.2 Results of Groundwater Analyses 

Groundwater samples collected during this sampling event were analyzed for BTEX by EPA 

Method 5030/8020 and for TPH by EPA Method 8015 Modified for gasoline and diesel. 

BTEX constituent concentrations in excess of applicable laboratory detection limits were reported 

in 8 of the 10 groundwater samples obtained during this sampling event. Current and cumulative 

analytical results for BTEX and TPH gasoline and diesel are presented in Table 4. Benzene 
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concentrations are below the New Mexico Water Quality Control Commission Standard of 0.01 

mg/L in monitor wells MW-5, MW-7, and MW-8. Figure 3 presents a benzene isoconcentration 

and total BTEX distribution map for the March 1997 sampling event. A total petroleum 

hydrocarbons distribution map for the March 1997 sampling event is presented in Figure 4. The 

laboratory analytical report and chain of custody record for the groundwater samples are included 

in Appendix B. 

A total BTEX assimilative capacity for the site of 35,760 micrograms per liter (ug/L) was 

calculated based on background levels of electron acceptors measured at the facility during the 

August 1996 sampling event. This assimilative capacity exceeds the maximum BTEX 

concentration measured during the March 1997 sampling event of 26,000 ug/L in MW-1. 

Therefore, it appears that there are adequate electron acceptors present to degrade even the most 

concentrated portion of the BTEX plume at the site. 

W:\BJSERV\2832\018R.DOC 

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

4 



3.0 REMEDIATION SYSTEM 

Brown and Caldwell submitted a Remedial Action Plan (RAP) to the New Mexico OCD in May 

1994. Based on the results of previous investigations conducted by Brown and Caldwell and 

Roberts/Schornick and Associates, Inc. (RSA), Brown and Caldwell recommended the installation 

of a biosparging system. The biosparging system simultaneously treats contaminants adsorbed 

directly to the soil residual as well as contaminants present in soil moisture (dissolved phase) within 

the capillary fringe and vadose zone. Additionally, the biosparging system removes volatile 

contaminants from the saturated zone. The biosparging system operates by injecting air into the 

saturated zone and extracting air from the vadose zone through a network of wells and piping. The 

continuous flushing of air through the saturated zone increases the dissolved oxygen concentration 

in the groundwater and in soil moisture present in the capillary fringe and vadose zone. The 

elevated dissolved oxygen content facilitates the activities of indigenous microorganisms to 

accelerate biodegradation of the contaminants. The flushing of the air also strips the volatile and 

semivolatile contaminants. 

The New Mexico OCD approved the RAP on August 11, 1994. The installation of the biosparging 

system was conducted between August 2 through 24, 1995. Nineteen combined 

injection/extraction wells, three vacuum extraction wells, associated piping, and one extraction 

blower and one injection blower were installed. 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. Additional data pertaining to the system operation parameters and emission rates was 

required and was 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, effluent air samples were collected on a monthly basis from 

the recovered vapors to monitor the bioremediation process and emission rate. Upon receiving 

approval from the State of New Mexico that an air permit is not required, effluent air samples have 

been collected on a quarterly basis. The air samples are analyzed for TPH using EPA Method 

Modified 8015A (Air) and for total volatile aromatic hydrocarbons (BTEX) using EPA Method 

5030/8020 (modified). The analytical results demonstrate a significant reduction in hydrocarbon 

vapor concentrations since November 1995. Total BTEX concentrations have decreased from 391 

part per million by volume (ppmv) to 36.7 ppmv. TPH concentrations have decreased from 1,870 

ppmv to 250 ppmv. A cumulative summary of analytical results for air emissions testing is 

included on Table 5. The laboratory analytical report and chain-of-custody documentation for the 

air sample are included in Appendix C. 

During the December 1996 monitoring event, the total BTEX and TPH concentrations were below 

applicable detection limits of 1 ppmv and 5 ppmv, respectively. These low values are believed to 

be the result of bleeding of ambient air created by a crack in the 4-inch, above-grade, extraction 

piping located adjacent to well AV-7. Interviews with site personnel indicated that the damage was 

attributed to construction activity which occurred in the area in November 1996. The pipe was 

repaired immediately after the discovery of the crack by Brown and Caldwell in December 1996, 

and a temporary concrete curb was placed adjacent to the above-grade piping at the west end ofthe 

property to prevent vehicles from damaging the pipe. 

The vapor extraction system is currently operating at an average flow of 165 cubic feet per minute 

(cfm) at 100°F. The air injection system is operating at an average flow of 45 cfm at 4.5 pounds 

per square inch (psi) at 160°F. Total BTEX emissions of 0.001 pounds per hour (lb/hr) and TPH 

emissions of 0.06 lb/hr were calculated for the March 1997 monitoring event. 

Review of data presented in Table 4 indicates that substantial reductions in benzene and total 

BTEX concentrations in groundwater from monitor wells MW-6, MW-10, and MW-11, located in 
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the downgradient portion of the plume, have occurred during the time period from the start-up of 

the biosparging system in November 1995 to the present. 

During the March 1997 monitoring event, a soi l boring was completed near the center of the former 

AST area. This location had been inaccessible during the installation of the biosparging system in 

November 1995. To accelerate remediation in this upgradient area of the plume, a soil vapor 

extraction well was installed in this boring. This soil vapor extraction well was designated as VE-4 

and was connected to Lateral #4 of the biosparging system on April 10, 1997. Before connecting 

VE-4 to the biosparging system, air emissions were determined to be 300 ppmv in 150 cfm flow at 

110 °F using a flame ionization detector (FID); the corresponding hydrocarbon emission rate was 

0.65 lb/hr. After connecting VE-4 to the biosparging system for approximately 4 hours, the air 

emissions increased to 450 ppmv at a flow rate of 150 cfm at 110 °F; the corresponding 

hydrocarbon emission rate is 0.97 lb/hr. The increased hydrocarbon emission rate is well below the 

regulatory limit of 10 lb/hr. Therefore, the new vapor extraction well will be allowed to operate 

continuously. 

W:\BJSERV\2832\018R.DOC 7 

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



4.0 CONCLUSIONS AND RECOMMENDATIONS 

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

March 1997 quarterly groundwater sampling event. 

4.1 Conclusions 

• Groundwater flow is to the east-northeast with an average hydraulic gradient of 0.006 ft/ft. 

• Current analytical results indicate reductions in benzene concentrations in monitor wells v. 
MW-10 and MW-11 relative to those detected in the December 1996 sampling event. .S 
BTEX constituent concentrations have generally decreased in monitor well MW-4 during 
the time period from December 1996 to March 1997; BTEX constituent concentrations 
have generally increased in monitor wells MW-3, MW-6, and MW-9 during this time 
period. These short term variations in BTEX concentrations are expected during operation 
ofthe biosparging system. 

• An additional vapor extraction well, VE-4, was installed and connected to the vapor 
extraction system in April 1997. In addition, modifications to air injection and extraction 
rates have been made to increase the rate of degradation of BTEX hydrocarbons in the 
central portion of the plume. 

• 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 

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

I 
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Table 1 
Site Chronology 

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

DATE ACTIVITY 

February 7, 1991 The State of New Mexico Oil Conservation Division (OCD) 
conducted an on-site inspection, including sampling of the on-site 
fresh water well. 

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

September5, 1991 Roberts/Schornick and Associates, Inc. (RSA) submitted Technical 
Work Plan for soil and groundwater investigation to the OCD. 

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

December 16, 1991 RSA sampled the fresh water well. Analytical results were submitted 
to the OCD. 

February 21, 1992 Western sampled the fresh water well. Analytical results were 
submitted to the OCD. 

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

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

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

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

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

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

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

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

June 8, 1993 USTank Management, Inc. conducted a non-volumetric tank system 
tightness test on the diesel and unleaded gasoline aboveground storage 
tanks at the facility. 

June 21, 1993 ENSR Consulting and Engineering (ENSR), the environmental 
consultant of the adjacent property owner on which the off-site well is 
located, submitted a request to sample the off-site monitoring well. 
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Table 1 (Continued) 
Site 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. submitted the tank tightness test report to 
Brown and Caldwell. The report indicated that both tanks and their 
associated piping passed. 

August 16-19, 1993 Brown and Caldwell installed two additional downgradient 
monitoring wells. Brown and Caldwell sampled each of the existing 
monitoring and the newly installed monitoring wells. 

January 26, 1994 Brown and Caldwell performed groundwater monitoring event; 
existing monitoring wells and the fresh water well were purged and 
sampled. Groundwater samples were analyzed for BTEX. 

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

August 11, 1994 RAP approved by the OCD. 

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

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

August 2-9, 1995 Installation of biosparging system was initiated. Nineteen combined 
injection/extraction wells and three vacuum extraction wells were 
installed. 

August 14-26, 1995 Remedial Construction Services, Inc. (RCS) began construction of 
the biosparging system. 

September 19, 1995 Began operation of the extraction portion of the biosparging system. 

November 13, 1995 Began operation of the injection portion of the biosparging system. 

November 14, 1995 Brown and Caldwell conducted the November 1995 groundwater 
sampling event. 

February 23, 1996 Brown and Caldwell conducted the February 1996 groundwater 
sampling event. 

May 31, 1996 Brown and Caldwell conducted the May 1996 groundwater 
sampling event. 

August 23, 1996 Brown and Caldwell conducted the August 1996 groundwater 
sampling event. 

December 2, 1996 Brown and Caldwell conducted the December 1996 groundwater 
sampling event. 

March 12, 1997 Brown and Caldwell conducted the March 1997 groundwater 
sampling event. 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitoring Well 
TOC Elevation Date 

Measured 

Depth to 
GW (ft) 

Free Product 
Thickness 

(ft) 

GW Elevation 

< f t M S L ) Comments 

MW-1 
3,647.53 8/10/92 53.22 0.00 3,594.31 (1) 

3,647.53 2/9/93 53.03 0.00 3,594.50 

3,647.53 8/18/93 53.10 0.00 3,594.43 

3,647.53 1/26/94 53.31 0.00 3,594.22 

3,647.53 5/3/95 54.64 0.20 3,593.05 

3,647.53 7/31/95 54.14 0.00 3,593.39 

3,647.53 11/14/95 53.69 0.00 3,593.84 

3,647.53 2/23/96 54.32 0.00 3,593.21 

3,647.53 5/31/96 54.14 0.00 3,593.39 

3,647.53 8/23/96 56.17 0.00 3,591.36 

3,647.53 12/2/96 55.27 0.00 3,592.26 

3,647.53 3/12/97 55.70 0.27 3,592.05 (2) 

MW-2 
3,647.59 8/10/92 52.82 0.00 3,594.77 (1) 

3,644.84 2/9/93 49.60 0.00 3,595.24 

3,644.84 8/18/93 49.71 0.00 3,595.13 

3,644.84 1/26/94 

5/3/95 

49.97 0.00 3,594.87 

Monitor well destroyed 

MW-3 
3,647.68 8/10/92 52.99 0.00 3,594.69 (1) 

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

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

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

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

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

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

3,645.00 2/23/96 51.68 0.00 3,593.32 

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

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

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

3,645.00 3/12/97 52.67 0.00 3,592.33 (2) 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Depth to 
Free Product GW Elevation 

TOC Elevation Date Depth to Thickness (ft MSL) 
Comments Monitoring Well Measured GW (ft) (ft) 

(ft MSL) 
Comments 

MW-4 
3,645.28 8/10/92 50.55 0.00 3,594.73 (1) 

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

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

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

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

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

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

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

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

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

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

3,645.28 3/12/97 52.74 0.05 3,592.58 (2) 

MW-5 
3,647.72 8/10/92 52.38 0.00 3,595.34 0) 
3,647.72 2/9/93 52.06 0.00 3,595.66 

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

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

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

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

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

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

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

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

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

3,647.72 3/12/97 54.44 0.00 3,593.28 (2) 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Depth to 
Free Product GW Elevation 

TOC Elevation Date Depth to Thickness (ft MSL) 
Comments Monitoring Well 

TOC Elevation 
Measured GW (ft) (ft) 

(ft MSL) 
Comments 

MW-6 
3,644.74 2/9/93 50.58 0.00 3,594.16 (1) 

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

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

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

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

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

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

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

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

3,644.74 12/2/96 52.85 0.00 3,591.89 

3,644.74 3/12/97 53.55 0.00 3,591.19 (2) 

MW-7 
3,644.55 2/9/93 50.53 0.00 3,594.02 0) 
3,644.55 8/18/93 50.74 0.00 3,593.81 

3,644.55 1/26/94 51.01 0.00 3,593.54 

3,644.55 5/3/95 52.25 0.00 3,592.30 

3,644.55 7/31/95 51.92 0.00 3,592.63 

3,644.55 11/14/95 51.48 0.00 3,593.07 

3,644.55 2/23/96 52.15 0.00 3,592.40 

3,644.55 5/31/96 51.78 0.00 3,592.77 

3,644.55 8/23/96 52.02 0.00 3,592.53 

3,644.55 12/2/96 52.52 0.00 3,592.03 

3,644.55 3/12/97 52.99 0.00 3,591.56 (2) 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitoring Well 
TOC Elevation Date 

Measured 

Depth to 
GW(ft) 

Free Product 
Thickness 

(ft) 

GW Elevation 
(ft MSL) 

Comments 

MW-8 
3,644.87 279/93 50.48 0.00 3,594.39 (1) 

3,644.87 8/18/93 50.67 0.00 3,594.20 

3,644.87 1/26/94 50.96 0.00 3,593.91 

3,644.87 5/3/95 52.15 0.00 3,592.72 

3,644.87 7/31/95 51.77 0.00 3,593.10 

3,644.87 11/14/95 51.37 0.00 3,593.50 

3,644.87 2/23/96 52.17 0.00 3,592.70 

3,644.87 5/31/96 51.55 0.00 3,593.32 

3,644.87 8/23/96 51.92 0.00 3,592.95 

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

3,644.87 3/12/97 52.93 0.00 3,591.94 (2) 

MW-9 
3,644.78 4/22/93 49.73 0.00 3,595.05 (1) 

3,644.78 7/15/93 49.65 0.00 3,595.13 

3,644.78 8/18/93 49.85 0.00 3,594.93 

3,644.78 1/26/94 50.02 0.00 3,594.76 

3,644.78 5/3/95 51.35 0.00 3,593.43 

3,644.78 7/31/95 50.97 0.00 3,593.81 

3,644.78 11/14/95 50.43 0.00 3,594.35 

3,644.78 2/23/96 51.12 0.00 3,593.66 

3,644.78 5/31/96 50.89 0.00 3,593.89 

3,644.78 8/23/96 50.98 0.00 3,593.80 

3,644.78 12/2/96 51.58 0.00 3,593.20 

3,644.78 3/12/97 52.21 0.05 3,592.61 (2) 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitoring Well 
TOC Elevation Date 

Measured 

Depth to 
GW (ft) 

Free Product 
Thickness 

(ft) 

GW Elevation 
(ft MSL) 

Comments 

MW-10 
3,644.47 8/18/93 51.54 0.00 3,592.93 (1) 

3,644.47 1/26/94 51.90 0.00 3,592.57 

3,644.47 5/3/95 52.97 0.00 3,591.50 

3,644.47 7/31/95 52.87 0.00 3,591.60 

3,644.47 11/14/95 52.51 0.00 3,591.96 

3,644.47 2/23/96 53.05 0.00 3,591.42 

3,644.47 5/31/96 52.79 0.00 3,591.68 

3,644.47 8/23/96 53.03 0.00 3,591.44 

3,644.47 12/2/96 53.41 0.00 3,591.06 

3,644.47 3/12/97 54.21 0.00 3,590.26 (2) 

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

3,643.78 1/26/94 52.32 0.00 3,591.46 

3,643.78 5/3/95 53.38 0.00 3,590.40 

3,643.78 7/31/95 53.35 0.00 3,590.43 

3,643.78 11/14/95 52.96 0.00 3,590.82 

3,643.78 2/23/96 53.50 0.00 3,590.28 

3,643.78 5/31/96 53.25 0.00 3,590.53 

3,643.78 8/23/96 53.49 0.00 3,590.29 

3,643.78 12/2/96 53.79 0.00 3,589.99 

3,643.78 3/12/97 53.81 0.00 3,589.97 (2) 

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

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

(3) MW-2 could not be located and is assumed detroyed after January, 1994. 
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Table 3 
Field Screening Results for Groundwater Samples 

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

Date 
Monitoring Well Measured 

Well 
Volume PH 

Conductivity 
(umhos) 

Temperature 
(°C) 

Redox 
(mV) 

Dissolved 
Oxygen 
(mg/L) 

Ferrous Iron 
(mg/L) 

MW-1 

3/12/97 1 7.15 1,680 18.6 -104 2.86 

2 7.36 1,320 17.9 -140 2.10 

3 7.32 1,380 17.9 -150 2.00 1.5 

MW-3 

3/12/97 1 7.49 1,100 20.5 -50 5.80 

2 7.14 1,110 18.8 -60 5.10 

3 7.14 1,110 18.9 -55 5.10 0.0 

MW-4 

3/12/97 1 7.10 1,210 18.0 -130 2.98 

2 7.09 1,090 17.9 -148 2.00 

3 7.15 1,130 18.0 -150 1.50 1.0 

MW-S 

3/12/97 1 7.07 1,080 18.4 110 5.04 

2 7.10 1,040 18.4 85 4.86 

3 7.10 1,030 18.4 60 4.52 0.0 

MW-6 

3/12/97 1 7.20 1,300 18.1 20 3.25 

2 7.21 1,340 18.4 25 2.98 

3 7.20 1,340 18.4 15 2.15 0.0 

MW-7 

3/12/97 1 6.61 1,480 18.6 115 3.50 

2 6.64 1,490 18.9 105 2.84 

3 6.65 1,480 19.0 105 2.72 0.0 

MW-5 

3/12/97 1 6.79 1,630 18.4 85 4.30 

2 6.77 1,640 18.5 90 3.90 

3 6.77 1,640 18.5 95 3.64 0.0 

Table printed: 14-May-97 Page 1 of 2 
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Table 3 
Field Screening Results for Groundwater Samples 

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

Monitoring Well 
Date 

Measured 
Well 

Volume PH 
Conductivity 

(pmhos) 
Temperature 

(°C) 
Redox 
(mV) 

Dissolved 
Oxygen 
(mg/L) 

Ferrous Iron 
(mg/L) 

MW-9 

3/12/97 1 7.01 1,350 18.9 0 3.25 

2 6.93 707 18.9 -7 2.56 

3 6.85 707 18.3 24 2.00 0.0 

MW-10 

3/12/97 1 6.53 7,040 20.1 NR 1.32 

2 6.55 6,950 19.5 NR 0.99 

3 6.56 6,830 19.5 NR 0.99 8.0 

MW-11 

3/12/97 1 6.68 13,120 18.4 25 3.89 

2 6.68 12,890 18.4 20 3.10 

3 6.70 12,880 18.2 25 3.10 0.0 

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

NR = No Reading 

Table printed: 14-May-97 Page 2 of 2 



Table 4 
Cumulative Analytical Results of Groundwater Samples 

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

Well ID Sample Date Sample Type 
Benzene Toluene Ethylbenzene Xylenes TPH-D TPH-G 

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

MW-1 

8/10/92 Regular 5550 12090 2160 7370 NA NA 

2/9/93 Regular 2100 6500 1300 7400 NA NA 

8/19/93 Regular 3200 7300 1200 3700 NA NA 

1/27/94 Regular 1930 4580 672 2390 NA NA 

5/3/95 Regular NSP NSP NSP NSP NA NSP 

8/1/95 Regular 390 1300 230 800 NA 5.7 

11/15/95 Regular 880 1800 300 970 NA 6.8 

2/23/96 Regular 1500 3700 620 2200 NA 21 

5/31/96 Regular 1100 1700 380 990 NA 7.5 

8/23/96 Regular 1800 3300 570 2100 NA 17 

12/2/96 Regular 5600 9600 2100 9600 100 64 

3/12/97 Regular 5500 9700 2600 8200 22 62 

MW-2 

8/10/92 Regular 14.9 <4 < 4 < 4 NA NA 

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

8/19/93 Regular 100 12 3 13 NA NA 

1/27/94 Regular < 1 1.2 2 2.5 NA NA 

MW-3 

8/10/92 Regular 304.9 2099 6760 1586 NA NA 

2/9/93 Regular 130 < 10 < 10 190 NA NA 

8/19/93 Regular 560 3100 630 1900 NA NA 

1/27/94 Regular 1070 5380 510 3120 NA NA 

5/4/95 Regular 770 3300 470 1800 NA NA 

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

11/15/95 Regular 250 1000 180 440 NA 2.9 

2/23/96 Regular 120 810 170 560 NA 4 

5/31/96 Regular 670 3900 1200 2300 NA 15 

8/23/96 Regular 330 2200 590 1500 NA 12 

12/2/96 Regular 220 1800 670 1000 0.89 7.4 

3/12/97 Regular 370 2000 960 1400 1.8 11 

Table printed: 5/14/97 Page 1 of 5 



Table 4 
Cumulative Analytical Results of Groundwater Samples 

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

Well ID Sample Date Sample Type 
Benzene Toluene Ethylbenzene Xylenes TPH-D TPH-G 

Well ID Sample Date Sample Type 
micrograms per liter, (jg/L milligrams per liter, mg/L 

MW-4 

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

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

8/19/93 Regular 3000 12000 <2000 7000 NA NA 

1/27/94 Regular NSP NSP NSP NSP NA NSP 

5/3/95 Regular NSP NSP NSP NSP NA NSP 

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

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

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

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

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

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

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

MW-5 

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

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

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

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

5/3/95 Regular 3.7 5.3 0.92 4.6 NA NA 

8/1/95 Regular <0.3 <0.3 <0.3 <0.6 NA NA 

11/15/95 Regular <0.3 1.2 <0.3 1.5 NA NA 

2/23/96 Regular <0.3 <0.3 <0.3 <0.6 NA NA 

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

8/23/96 Regular <0.3 <0.3 <0.3 <0.6 NA <0.1 

12/2/96 Regular < 1 < 1 < 1 < 1 <0.1 <0.1 

3/12/97 Regular < 1 < 1 < 1 < 1 <0.1 <0.1 

Table printed: 5/14/97 Page 2 of 5 



Table 4 
Cumulative Analytical Results of Groundwater Samples 

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

Well ID Sample Date Sample Type 
Benzene Toluene Ethylbenzene Xylenes TPH-D TPH-G 

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

MW-6 

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

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

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

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

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

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

11/15/95 Regular 8900 17000 2900 5500 NA 57 

2/23/96 Regular 8100 10000 2300 4000 NA 58 

5/31/96 Regular 83 150 15 51 NA 0.57 

5/31/96 Duplicate 87 160 13 47 NA 0.52 

8/23/96 Regular 31 28 9.4 7.9 NA 0.46 

12/2/96 Regular < 1 < 1 < 1 1.7 5.6 <0.1 

3/12/97 Regular 12 <5 6.8 18 12 <0.5 

MW-7 

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

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

8/19/93 Regular < 2 3 < 2 <2 NA NA 

1/27/94 Regular 1.1 < 1 < 1 < 1 NA NA 

5/3/95 Regular 52 3.4 0.67 2.8 NA NA 

8/1/95 Regular 22 2.2 0.85 2.8 NA <0.1 

11/15/95 Regular 8.4 0.77 <0.3 0.93 NA <0.1 

2/23/96 Regular <0.3 <0.3 <0.3 <0.6 NA <0.1 

2/23/96 Duplicate <0.3 <0.3 <0.3 <0.6 NA <0.1 

5/31/96 Regular 29 83 10 21 NA 0.25 

8/23/96 Regular <0.3 <0.3 <0.3 <0.6 NA <0.1 

12/2/96 Regular < 1 < 1 < 1 < 1 <0.1 <0.1 

3/12/97 Regular < 1 < 1 < 1 < 1 <0.1 <0.1 

Table printed: 5/14/97 Page 3 of 5 



Table 4 
Cumulative Analytical Results of Groundwater Samples 

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

Well ID Sample Date Sample Type 
Benzene Toluene Ethylbenzene Xylenes TPH-D TPH-G 

Well ID Sample Date Sample Type 
micrograms per liter, |jg/L milligrams per liter, mg/L 

MW-8 

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

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

8/19/93 Regular < 2 < 2 < 2 <2 NA NA 

1/27/94 Regular < 1 < 1 < 1 < 1 NA NA 

5/3/95 Regular 3 4.9 0.75 3.7 NA NA 

8/1/95 Regular 3.1 1.2 0.47 1.6 NA < 0.001 

8/1/95 Duplicate 3.6 1.5 0.51 1.5 NA <0.1 

11/15/95 Regular <0.3 0.52 <0.3 <0.6 NA <0.1 

2/23/96 Regular <0.3 <0.3 <0.3 <0.6 NA <0.1 

5/31/96 Regular <0.3 <0.3 <0.3 <0.6 NA <0.1 

8/23/96 Regular <0.3 <0.3 <0.3 <0.6 NA <0.1 

12/2/96 Regular < 1 < 1 < 1 < 1 <0.1 <0.1 

3/12/97 Regular < 1 < 1 < 1 1.8 <0.1 <0.1 

MW-9 

4/22/93 Regular 570 380 <50 870 NA NA 

7/15/93 Regular 121 7.3 3 458 NA NA 

8/19/93 Regular 390 290 40 250 NA NA 

1/27/94 Regular 327 357 51.1 293 NA NA 

5/3/95 Regular 380 110 19 120 NA NA 

8/1/95 Regular 660 410 91 310 NA 6.2 

11/15/95 Regular 240 24 11 140 NA 1.5 

11/15/95 Duplicate 170 18 10 120 NA 1.9 

2/23/96 Regular 170 18 2.3 160 NA 4.3 

5/31/96 Regular 120 16 3 200 NA NA 

8/23/96 Regular 82 13 6 270 NA 4 

8/23/96 Duplicate 76 14 4.8 250 NA 4.4 

12/2/96 Regular 61 <25 <25 210 2.6 2.8 

12/2/96 Duplicate 86 13 2.4 270 3.7 2.9 

3/12/97 Regular 30 48 420 880 8.2 19 

Table printed: 5/14/97 Page 4 of 5 



Table 4 
Cumulative Analytical Results of Groundwater Samples 

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

Well ID Sample Date Sample Type 
Benzene Toluene Ethylbenzene Xylenes TPH-D TPH-G 

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

MW-10 

8/19/93 Regular 190 460 <200 240 NA NA 

1/27/94 Regular 13.4 4 5.5 33.6 NA NA 

5/4/95 Regular 980 15 11 84 NA NA 

8/1/95 Regular 1300 32 32 100 NA 3.6 

11/15/95 Regular 1000 24 15 36 NA 1.7 

2/23/96 Regular 810 23 27 44 NA 2.4 

5/31/96 Regular 700 24 34 28 NA 2 

8/23/96 Regular 290 3.4 6.4 13 NA 1.4 

12/2/96 Regular 280 1.3 17 8 0.94 0.97 

3/12/97 Regular 110 <5 17 <5 0.61 0.57 

MW-11 

8/19/93 Regular <2 <2 <2 < 2 NA NA 

1/27/94 Regular < 1 < 1 < 1 < 1 NA NA 

5/4/95 Regular <0.3 <0.3 <0.3 <0.6 NA NA 

8/1/95 Regular 44 29 5.5 13 NA 0.2 

11/15/95 Regular 190 2.8 6.2 11 NA 0.4 

2/23/96 Regular 49 1.2 0.51 4 NA 0.25 

5/31/96 Regular 300 83 12 28 NA 0.8 

8/23/96 Regular 100 1.2 0.3 4.7 NA 0.26 

12/2/96 Regular 970 <5 6 8.1 2 1.3 

3/12/97 Regular 130 <5 13 5.8 0.42 <0.5 

3/12/97 Duplicate 100 <5 10 5.1 0.43 <0.5 

MW-2 destroyed after January, 1994 NA = Not Analysed NS = Not Sampled 

NSP = Not Sampled due to Phase Separated Hydrocarbons 

Table printed: 5/14/97 Page 5 of 5 
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APPENDIX A 

GROUNDWATER SAMPLING FORMS 

W:\BJSERV\2832\018R.DOC 
"Use or disclosure of data contained on this sheet is subject to the restriction specified at the beginning of this document. 



BROWN AND CALDWELL w c , . , n / 
WELL ID: - / 

Groundwater Sampling Field Data Sheet 
Project Number: Task Number: Date: ^ / j - ? / f 7 

Casing Diameter 

7 * inches 

Total Depth of Well from TOC 

MUZ* (Mt 

Purge Equipment Equipment Calibration - Time Casing Diameter 

7 * inches 

Total Depth of Well from TOC 

MUZ* (Mt 

Purge Equipment 

PH 7 / / = 2-&I « ^ °c 

= f0. & at <?V °C Static Water from TOC Sample Equipment 

PH 7 / / = 2-&I « ^ °c 

= f0. & at <?V °C 

Product Level from TOC 

Sample Equipment 

Conductivitv 

Conductance / 
Standard: f^ttC7***y umhos/cm at 25" C 

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

fo 600x1 7/A" 

f 

Measured Value: 7 / 0 0 & umhoa/cm at 25* C 

Well Volume 

/ </Z 

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

fo 600x1 7/A" 
Well Volume 

/ </Z 

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

fo 600x1 7/A" 

DISSOIYM Qmm / , 

Screened Interval (from GS) 

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

fo 600x1 7/A" 

DO Meter Calibrated to: 1 A t C / f c f mg/L 

Time 
Well 

Volume 
Gallons 

Removed 
pH Temp Conductivity Redox 

Dissolved 
Oxygen 

Visual Description 

lift / lS-0 m 
(ire Z ir nf I.3Z -m 2 10 1/ 

11*1 3 / « " 7.3z /7-f 13$ 

Geochemical Parameters 

Ferrous Iron: 
mc/L 

Dissolved Oxygen: 

Nitrate: 

ngA 

Sulfate: 
moA 

Comments: 

PPE Worn my / 

Disposition of Purge Water: •1 rurge 

ft* 

Sampler's Signature. 



BROWN AND CALDWELL 
Groundwater Sampling Field Data Sheet 

Project Number: Task Number: 

WELL ID: /rlQu-3 

Date: •IL 
Casing Oiameter 

inches 

Total Depth of Well from TOC 

t,i1>) feet 

Static Water from TOC 

leet 

Product Level (ram TOC 

feet 

Length of Water Column 

ll-Qt/ 
Well Volume 

A/7 gal 

Screened Interval (from GS) 

leet 

Purge Equipment Equipment / i 

Sample Equipment 

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

(fit UoevL f(e^6i.(f 

Equipment Calibration - Time 

PH 7-1 7~* I a, Z0 

pH fo. \0 = ft>. Ol at Zt> °C 

GenduaivitY 
Conductance 
Standard: 

Measured Value: 

umhos/cm at 25 C 

umhos/cm at 25* C 

Dissolved Oxvaen 

DO Meter Calibrated to: f mo/L 

^ WeM j Gallons i ^ 1 _ 1 . .. . h i Dissolved Visual Description 

t f \.o8 f t 

1 i I io -40 /t 

i i vi IU / / 

z 7 \<l 111 

/•" 
// 

Geochemical Parameters 

Ferrous Iron: 4 mg/L 

Dissolved Oxygen: 
mg/L 

Nitrate: 

Sulfate: 

mg/L 

mg/L 

Comments; 

PPE Won NotrJ I 

Disposition of Purge Water: rge w a i 

Sampler's Signature. 



BROWN AND CALDWELL WELL ID: *,»-</ 
Groundwater Sampling Field Data Sheet 

Project Number: Task Number: Date: ^ J / z / 

Casing Diameter 

inches 
Total Depth of Well from TOC 

U </3 fe. 
Static Water from TOC 

feet 
Product Level from TOC ••, 

feet 

Length of Water Column 

feet 

Well Volume 

ML gal 

Screened Interval (from GS) 

teet 

Purge Equipment 

Sample Equipment 

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

^ &c*>tC dfa ui/ 

Equipment Calibration - Time 

pH = l-O I a, t O -c 

* I O i 0 = 1 0 0 , a, -c 

CmducMY 

Conductance 
Standard: umhos/cm at 25" C 

Measured Value: / umrioa/cm at 25* C 

Dissolved QxYQan 

CO Meter Calibrated to: ̂ c ^ y m e A 

PPE Worn 

Disposition of Purge Water 

Sampler's Signature. 

Time 
Well 

Volume 
Gallons 

Removed 
PH Temp Conductivity 

„ . Dissolved 
Redox _ 

! Oxyqen 
Visual Description 

iSio / 18-6 l-tl 

)•< 
7^ 17.4 -MS tl 

ilw 3 7-/r l(-o / • / $ 

/•< 
Geochemical Parameters Comments: 

Ferrous Iron: 
mgrL 

Dissolved Oxygen: 
mg/L 

Nitrate: •— 
mg/L 

Sulfate: 
— 

mgA. 



BROWN AND CALDWELL 
Groundwater Sampling Field Data Sheet 

Project Number: Task Number: 

WELL ID: /jf* - < 

Casing Oiameter 

7"* inches 

Purge Equipment 

fait- fuMf 
Equipment Calibration - Time Casing Oiameter 

7"* inches 

Purge Equipment 

fait- fuMf 
PH 7 / 0 = 7 * / a, "C Total Depth of Well from TOC 

Purge Equipment 

fait- fuMf 
PH 7 / 0 = 7 * / a, "C Total Depth of Well from TOC 

Purge Equipment 

fait- fuMf 

= / 0 - * t at 2 * "C Static Water from TOC 

*W -
Sample Equipment 

T>\s(> faultf 
= / 0 - * t at 2 * "C Static Water from TOC 

*W -
Sample Equipment 

T>\s(> faultf 
Product Level from TOC 

feet 

Sample Equipment 

T>\s(> faultf 
Conductivity 

Conductance S / 
Standard: facftl/tf umhos/cm at 25" C 

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

ftibcoyc fie* utl 
1 

Measured Value: ^ K - f t W ] umhos/cm at 25" C 

Well Volume 

l - U f 9.1 

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

ftibcoyc fie* utl 
Well Volume 

l - U f 9.1 

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

ftibcoyc fie* utl 

Dkuolved Orvqan , 

Screened Interval (from GS) 

leet 

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

ftibcoyc fie* utl 

OO Meter Calibrated to: fyCfWf mo/L Screened Interval (from GS) 

leet 

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

ftibcoyc fie* utl 

Time i W e " 1 G a " o n s 

1 Volume 1 Removed 
PH Temp Conductivity Redox 

Dissolved 
Oxygen Visual Description 

f f 174 / • / / lot 4-7g 

i 1-4 IB-1/ /eg lio S-0<l 

7i0 

/#</ Co </sz-
-

Geochemical Parameters Comments; 

Ferrous Iron: jL 
( y mo/L I7Z& 

Dissolved Oxygen: *2 f ) 

• u f \ — 

Nitrate: 
mg/L 

Sulfate: -» 
mo/L 

PPE Worn: . . Sampler's Signature: * 

Disposition of Purge Water 

Sampler's Signature: * 

th 



BROWN AND CALDWELL 

Groundwater Sampling Field Data Sheet 

Project Number: Task Number: 

WELL ID: 

Date: 3 / / t / f / 

Casing Oiameter 

inches 

Total Depth ot Well from TOC 

fall «« 

Purge Equipnwit Equipment Calibration - Time Casing Oiameter 

inches 

Total Depth ot Well from TOC 

fall «« 

Purge Equipnwit 

PH 7 j f i = 7 ' * l 2 0 *C 

PH /D.I0 = J 0 f f l « V 0 -c Static Water from TOC Sample Equipment 

PH 7 j f i = 7 ' * l 2 0 *C 

PH /D.I0 = J 0 f f l « V 0 -c 

Product Level from TOC 

feet 

Sample Equipment 

OmtuctiYity 

Conductance / / 
Standard: fat/**! umhos/cm st 25" C 

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

*f$2 6r00Yit Ctf/ 
1 

Measured Value: ^ c / i " ^ f umhos/cm at 25* C 

Well Volume 

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

*f$2 6r00Yit Ctf/ 

Well Volume 

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

*f$2 6r00Yit Ctf/ 

OfMO/veri Oxvgm . . 

Screened Interval (from GS) 

feet 

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

*f$2 6r00Yit Ctf/ 

DO Meter Calibratad to: f c t ^ - rVM mg/L 

Time Well 
Volume 

Gallons 
Removed PH Temp Conductivity Redox Dissolved 

Oxygen Visual Description 

P f 7.W z< 

IPS 1 I 1.Z0 1$ 1 ) 16 Zo 

1 } 7z> I l</ Z* 

!&>< 
^ 1 Izc IS 4 

Geochemical Parameters Comments: 

Ferrous Iron: 
mg/L 

Dissolved Oxygen: 
mg/L 

Nitrate: — 
mg/L 

Sulfate: 
mg/L 

PPE Worn: i j Sampler's Signature: ^ * 

Dispositions Purge Water: 

/ 



BROWN AND CALDWELL 
Groundwater Sampling Field Data Sheet 

Project Number: Task Number: 

WELL ID: /tfk> 7 

Date: 

Casing Diameter 

Z * inches 

Total Depth of Well from TOC 

Static Water from TOC 

feet 

Product Level from TOC 

leet 

Length of Water Column 

Well Volume 

/•se gal 

Screened Interval (from GS) 

feet 

Purge Equipment 

Sample Equipment 

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

Equipment Calibration - Time 

PH = 7-Cl a, 20 °C 

pH / f l . / 6 = jQ . Ol at Z O °C 

Conductivitv 

Conductance 
Standard: 

Measured Value: 

umhos/cm at 25° C 

umhos/cm at 25* C 

Dissolved Oxygon 

DO Meter Calibrated to: f f i C f O f f l mg/L 

Time I W e " I G a l ' o n s 

I Volume I Removed PH Temp Conductivity Redox 
Dissolved 1 . . , n 

Oxygen ! V i S u a l D e s c n P t l o n 

f f 17-1 /•I8 /Iff 

ltft I /gl/ /•IS II* 

L 1-4 m 1-11 If* 

in 1-1P 

Geochemical Parameters Comments: 

/wo $/}/*!/0- - 7 Ferrous Iron: pf\ 
[ L f mg/L 

Comments: 

/wo $/}/*!/0- - 7 
Dissolved Oxygen: A 4 

r * mgrL 

Nitrate: 
mg/L 

Sulfate: 
mo/L 

PPE Worn: 

4 95^ 
Disposition of Purge Water: 

Sampler's Signature. 



BROWN AND CALDWELL 
Groundwater Sampling Field Data Sheet 

Project Number: Task Number: 

WELL ID: /rib 

Oate: 

Casing Diameter 

z inches 
Total Depth of Well trom TOC 

Static Water from TOC 

leet 
Product Level from TOC 

feet 

Length of Water Column 

feet 

Well Volume 

gal 

Screened Interval (from GS) 

feet 

Purge Equipment 

Sample Equipment 

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

Equipment Calibration - Time 

PH a. Z O -c 

PH jO lO = \o o( at 2 0 °C PH jO lO 

Conductivity 

Conductance 
Standard: umhoa/cm at 25* C 

Measured Value: umhos/cm at 25* C 

Dissolved Oxygen 
DO Meter Calibrated mgrL 

Time Well Gallons 
Volume I Removed 

PH Temp Conductivity Redox Dissolved 
Oxygen 

Visual Description 

\61M 

\oi\ 

\oV\ 

05 

e _L 

if 

Ml 

i>.n 

ui 

/ / / 

ill 

IU3 

103 

IQ<I 

iM 

10 

qo_ 
tf 

HP 

3-&<f 

chs 

Geochemical Parameters 

Ferrous Iron: 
mg/L 

Dissolved Oxygen: 3o mg/L 

Nitrate: 
mg/L 

Sulfate: «—• 
mg/L 

Comments; 

PPE Worn:. I Sampler's Signature: ^ 

Disposition of Purge Water: 

Sampler's Signature: ^ 

ti 



BROWN AND CALDWELL WELL ID: m*>-1 
Groundwater Sampling Field Data Sheet 

Project Number: Task Number: Date: 

Casing Diameter 

2- inches 
Total Depth of Well from TOC 

feet 

Static Water from TOC 

teat 

Product Level from TOC 

Length of Water Column 

Well Volume 

HI gal 

Screened Interval (from GS) 

leet 

Purge Equipment 

Sample Equipment . 

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

Equipment Calibration - Time 

PH 1/0 = 7-*f a, X 

pH / f . / t at Z # °C 

Conductivity 

Conductance 
Standard: umhos/cm at 25* C 

Measured Value: umhos/cm at 25° C 

QliSQlwl Oxygen 
DO Meter Calibrated '° /£tiLf/ mg/L 

Time 
Well 

Volume 
Gallons 

Removed PH Temp 1 r. J Dissolved Conductivity) Redox | Q x y g e n Visual Description 

m / / r / /? 

/ef 
r 

f 

I* ill ZO H 

Geochemical Parameters Comments: 

7?**f l/trtpa srtfr - 9 
Ferrous Iron: ^ j l 

V * ^ mg/L 

Comments: 

7?**f l/trtpa srtfr - 9 
Dissolved Oxygen: JJ fl 

A ' V mg/L 

—, f—-~—^ c . • 

Nitrate: 
mgA. 

Sulfate: 
mg/L 

PPE Worn: Sampler's Signature: 

Disposition of Purge Water 



BROWN AND CALDWELL 

Groundwater Sampling Field Data Sheet 

Project Number: Task Number: 

WELL ID: /n*s - (0 

Date: 3//t/fg 

Casing Oiameter Purge Equipment Equipment Calibration - Time 

^ * / ' inches 
*£t>/ • pmf 

P H / 7 / a. 2 0 -C Total Depth of Well from TOC P H / 7 / a. 2 0 -C 

uy uo fm 
P H / / • / - * */ a, 2 0 *C Static Water from TOC Sample Equipment P H / / • / - * */ a, 2 0 *C Sample Equipment 

Product Level from TOC 

leet 

Conductivity 

Conductance 
Standard: umhos/cm at 25" C 

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

Measured Value: umhos/cm at 25* C 

Well Volume 

.., Dissolved Oxygen 

^ 4 * 1 moo. Screened Interval (from GS) DO Meter Calibrated to: ^ 4 * 1 moo. 

leet 7 
Time 

Well 
Volume 

Gallons 
Removed pH Temp Conductivity j Redox 

Dissolved 
Oxygen 

Visual Description 

t r 1*40 If. 4(0 -fa 

1 U.$3 Zel 7*<J I-3Z-

IM / * 114 / / 

i 0 
/ / cU*( 

Geochemical Parameters Commenfs: 

Ferrous Iron: 
mgA. /fr0O 4JMf6e /til" 

Oissolved Oxygen: /•o mgA. 

Nitrate: — 
mgA. 

Sulfate: 
mgA. 

PPE Worn 

Disposition of Purge Water: 

Sampler's Signature. 



BROWN AND CALDWELL 
Groundwater Sampling Field Data Sheet 

Project Number: Task Number: 

WELL ID: /»*,-// 

Date: 

Casing Oiameter 

inches 

Purge Equipment 

(fl*- (wp 
Equipment Calibration - Time Casing Oiameter 

inches 

Purge Equipment 

(fl*- (wp 
p„ 7-18 = 7- ' l a, ZS °C Total Depth of Well from TOC 

Purge Equipment 

(fl*- (wp 
p„ 7-18 = 7- ' l a, ZS °C Total Depth of Well from TOC 

Purge Equipment 

(fl*- (wp 

J £ J

 m /*.*/ „ ?z> , Static Water from TOC Sample Equipment J £ J

 m /*.*/ „ ?z> , Static Water from TOC Sample Equipment 

Product Level Irom TOC 

feet 

Sample Equipment 

Conductivity 

Conductance f / . 
Standard: tfHCftrf umhos/cm at 25° C 

Length of Water Column 

£ 1 1 fe-

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

Measured Value: / j umhos/cm st 25° C 

Well Volume 

0-17 ,., 

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

Well Volume 

0-17 ,., 

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

Dtoo/Vfjcf Omen / j 
Screened Interval (from GS) 

feet 

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

OO Meter Calibrated to: r K 6 f * t f m c A Screened Interval (from GS) 

feet 

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

/ 

Time W e " Gallons 
Volume Removed PH Temp Conductivity 

_ . Dissolved Redox _ I Oxygen Visual Description 

f 1/ ? b-1P / / • ' / < / > <j.3t 

1 1 M / # # zi 

ft 1 / / • < / 3\o If 

* / 
Is,.16 / / 

Geochemical Parameters Commenrs: 

Ferrous Iron: 
mo/L 

Dissolved Oxygen: 1-0 mg/L 

Nitrate: — 
mg/L 

• 
Sulfate: -

mg/L 

PPE Worn: 

Disposition of Purge water: (Water: ..n 

Sampler's Signature. 



BROWN AND CALDWELL WELLID- Wf-I 
Groundwater Sampling Field Data Sheet 

Project Number: Z t i l / t - ' Task Number: ) / L Date: 9 7 

Casing Oiameter 

inches 

Total Depth ot Well from TOC 

teet 

Static Water from TOC 

feet 

Product Level from TOC 

feet 
Length of Water Column 

feet 

Well Volume 

gal 

Screened Interval (from GS) 

feet 

Purge Equipment 

Sample Equipment 

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

Equipment Calibration - Time 

PH 

PH 

Conductivitv 

Conductance 
Standard: 

Measured Value: 

umhos/cm at 25* C 

umhos/cm at 25* C 

Dhumlyed Oxygen 

OO Meter Calibrated to: mg/L 

Time 
Well 

Volume 

Gallons 
Removed 

PH Temp Conductivity Redox 
Dissolved 
Oxygen 

Visual Description 

I) 

Geochemical Parameters 

Ferrous Iron: 
mg/L 

Dissolved Oxygen: 

Nitrate: 

mg/L 

mg/L 

Sulfate: 
mg/L 

Comments: 





APPENDIX B 

LABORATORY ANALYTICAL REPORT FOR GROUNDWATER SAMPLES 

W:\BJSERV\2832\018R.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 

March 29, 1997 

Ms. Myna Dehnert 
BROWN AND CALDWELL 
1415 Louisiana 
Houston, TX 77002 

The following report contains analytical results for samples received at Southern Petroleum 
Laboratories (SPL) on March 14, 1997. The samples were assigned to Certificate of Analysis 
No. 9703720 and analyzed for all parameters as listed on the chain of custody. 

Based on the conditions of the sample, procedures performed and quality controls implemented 
for this project, the following exceptions were noted for this data package. 

Samples MW-4 (SPL# 9703720-03) exhibited a surrogate recovery of 10% for n-Pentacosane in 
the Total Petroleum Hydrocarbon-Diesel Ranage (8015) analysis. This surrogate recovery was 
outside QC limits due to matrix interference. 

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

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

Southern Petroleum Laboratories 

Project Manager 



SOUTHERN PETROLEUM LABORATORIES, INC. 

C e r t i f i c a t e of Analysis Number: 97-03-720 

Approved f o r Release by: 

Date: 

Greg Grandits 
Laboratory D i r e c t o r 

I d e l i s Williams 
Q u a l i t y Assurance O f f i c e r 

The attached a n a l y t i c a l data package may not be reproduced except i n f u l l 
w ithout the express w r i t t e n approval of t h i s l a b o r a t o r y . 



C e r t i f i c a t e of Analys is No. H9-9703720-01 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Myna Dehnert DATE: 03/27/97 

PROJECT: Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: MW-1 

PROJECT NO: 2832 
MATRIX: WATER 

DATE SAMPLED: 03/12/97 17:58:00 
DATE RECEIVED: 03/14/97 

ANALYTICAL DATA 
PARAMETER 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENE 

TOTAL VOLATILE AROMATIC HYDROCARBONS 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Method 8020A *** 
Analyzed by: LJ 

Date: 03/23/97 
Petroleum Hydrocarbons - Gasoline 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Modified 8015A - Gasoline*** 
Analyzed by: LJ 

Date: 03/23/97 

Tot a l Petroleum Hydrocarbons-Diesel 

Surrogate 
n-Pentacosane 

Modified 8015A - Diesel *** 
Analyzed by: RR 

Date: 03/25/97 10:38:00 

RESULTS 

5500 
9700 
2600 
8200 

26000 

% Recovery 
107 
90 

62 

% Recovery 
90 
93 

22 

% Recovery 
" 50 

DETECTION 
LIMIT 
100 P 
100 P 
100 P 
100 P 

10 P 

1 p 

UNITS 

/xg/L 
/xg/L 
/xg/L 
//g/L 

mg/L 

mg/L 

(P) P r a c t i c a l Q u a n t i t a t i o n L i m i t 

Notes: *Ref 
**Ref 

***Ref 

Methods f o r Chemical Analysis of Water and Wastes, 1983, EPA 
Standard Methods f o r Examination of Water & Wastewater, 18th ed. 
Test Methods f o r Evaluating S o l i d Waste, EPA SW84 6, 3rd Ed. 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA g u i d e l i n e s f o r q u a l i t y assurance. 



C e r t i f i c a t e of Analysis No. H9-9703720-01 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Myna Dehnert DATE: 03/27/97 

PROJECT: Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: MW-1 

PROJECT NO: 2832 
MATRIX: WATER 

DATE SAMPLED: 03/12/97 17:58:00 
DATE RECEIVED: 03/14/97 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION 

LIMIT 
UNITS 

L i q u i d - l i q u i d e x t r a c t i o n 
Method 3510B *** 
Analyzed by: DR 

Date: 03/19/97 15:00:00 

03/19/97 

Notes: *Ref 
**Ref 

***Ref 

Methods f o r Chemical Analysis of Water and Wastes, 1983, EPA 
Standard Methods f o r Examination of Water & Wastewater, 18th ed. 
Test Methods f o r Evaluating S o l i d Waste, EPA SW846, 3rd Ed. 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA gui d e l i n e s f o r q u a l i t y assurance. 



C e r t i f i c a t e of Analys i s No. H9-9703720-02 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Myna Dehnert DATE: 03/27/97 

PROJECT: Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: MW-3 

PROJECT NO: 
MATRIX: 

DATE SAMPLED: 
DATE RECEIVED: 

2832 
WATER 
03/12/97 
03/14/97 

16:55:00 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION UNITS 

LIMIT 
BENZENE 370 25 P /xg/L 
TOLUENE 2000 25 P /xg/L 
ETHYLBENZENE 960 25 P /xg/L 
TOTAL XYLENE 1400 25 P /ig/L 
TOTAL VOLATILE AROMATIC HYDROCARBONS 473 0 /xg/L 

Surrogate % Recovery 
1,4-Difluorobenzene 99 
4-Bromofluorobenzene 92 

Method 8020A *** 
Analyzed by: LJ 

Date: 03/23/97 

Petroleum Hydrocarbons - Gasoline 11 2 P mg/L 

Surrogate % Recovery 
1,4-Difluorobenzene 88 
4-Bromofluorobenzene 93 

Modified 8015A - Gasoline*** 
Analyzed by: LJ 

Date: 03/23/97 

Tot a l Petroleum Hydrocarbons-Diesel 1.8 0.1 P mg/L 

Surrogate % Recovery 
n-Pentacosane 44 

Modified 8015A - Diesel *** 
Analyzed by: RR 

Date: 03/20/97 07:24:00 

(P) - P r a c t i c a l Q u a n t i t a t i o n L i m i t 

Notes: *Ref 
**Ref 

***Ref 

Methods f o r Chemical Analysis of Water and Wastes, 1983, EPA 
Standard Methods f o r Examination of Water & Wastewater, 18th ed. 
Test Methods f o r Evaluating S o l i d Waste, EPA SW846, 3rd Ed. 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA gui d e l i n e s f o r q u a l i t y assurance. 



C e r t i f i c a t e of Analys is No. H9-9703720-02 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Myna Dehnert DATE: 03/27/97 

PROJECT: Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: MW-3 

PROJECT NO: 2832 
MATRIX: WATER 

DATE SAMPLED: 03/12/97 16:55:00 
DATE RECEIVED: 03/14/97 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION UNITS 

LIMIT 
L i q u i d - l i q u i d e x t r a c t i o n 03/19/97 
Method 3510B *** 
Analyzed by: DR 

Date: 03/19/97 15:00:00 

Notes: *Ref: Methods f o r Chemical Analysis of Water and Wastes, 1983, EPA 
**Ref: Standard Methods f o r Examination of Water & Wastewater, 18th ed. 

***Ref: Test Methods f o r Evaluating S o l i d Waste, EPA SW846, 3rd Ed. 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA g u i d e l i n e s f o r q u a l i t y assurance. 



C e r t i f i c a t e of Analysis No. H9-9703720-03 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Myna Dehnert DATE: 03/27/97 

PROJECT: Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: MW-4 

PROJECT NO: 2832 
MATRIX: WATER 

DATE SAMPLED: 03/12/97 18:25:00 
DATE RECEIVED: 03/14/97 

ANALYTICAL DATA 
PARAMETER 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENE 

TOTAL VOLATILE AROMATIC HYDROCARBONS 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Method 802OA *** 
Analyzed by: LJ 

Date: 03/23/97 
Petroleum Hydrocarbons - Gasoline 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Modified 8015A - Gasoline*** 
Analyzed by: LJ 

Date: 03/23/97 

T o t a l Petroleum Hydrocarbons-Diesel 

Surrogate 
n-Pentacosane 

Modified 8015A - Diesel *** 
Analyzed by: RR 

Date: 03/20/97 08:09:00 

RESULTS 

220 
1500 
1500 
4400 
7620 

% Recovery 
100 
93 

27 

% Recovery 
87 
93 

27 

% Recovery 
10 « 

DETECTION 
LIMIT 
100 P 
100 P 
100 P 
100 P 

10 P 

0.5 P 

UNITS 

/xg/L 
Ug/L 
/xg/L 
/xg/L 
/xg/L 

mg/L 

mg/L 

(P) P r a c t i c a l Q u a n t i t a t i o n L i m i t - Recovery beyond c o n t r o l l i m i t s . 

Notes: *Ref 
**Ref 

***Ref 

Methods f o r Chemical Analysis of Water and Wastes, 1983, EPA 
Standard Methods f o r Examination of Water & Wastewater, 18th ed. 
Test Methods f o r Evaluating S o l i d Waste, EPA SW846, 3rd Ed. 

I 
QUALITY ASSURANCE: These analyses are performed i n accordance 

w i t h EPA g u i d e l i n e s f o r q u a l i t y assurance. 



C e r t i f i c a t e of Analysis No. H9-9703720-03 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Myna Dehnert DATE: 03/27/97 

PROJECT: Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: MW-4 

PROJECT NO: 
MATRIX: 

DATE SAMPLED: 
DATE RECEIVED: 

2832 
WATER 
03/12/97 18:25:00 
03/14/97 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION UNITS 

LIMIT 
L i q u i d - l i q u i d e x t r a c t i o n 03/19/97 
Method 3510B *** 
Analyzed by: DR 

Date: 03/19/97 15:00:00 

Notes: *Ref: Methods f o r Chemical Analysis of Water and Wastes, 1983, EPA 
**Ref: Standard Methods f o r Examination of Water & Wastewater, 18th ed. 

***Ref: Test Methods f o r Evaluating S o l i d Waste, EPA SW846, 3rd Ed. 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA gu i d e l i n e s f o r q u a l i t y assurance. 



C e r t i f i c a t e of Analysis No. H9-9703720-04 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Myna Dehnert DATE: 03/27/97 

PROJECT: Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: MW-5 

PROJECT NO: 2832 
MATRIX: WATER 

DATE SAMPLED: 03/12/97 17:20:00 
DATE RECEIVED: 03/14/97 

ANALYTICAL DATA 
PARAMETER 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENE 

TOTAL VOLATILE AROMATIC HYDROCARBONS 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Method 8020A *** 
Analyzed by: LJ 

Date: 03/22/97 
Petroleum Hydrocarbons - Gasoline 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Modified 8015A - Gasoline*** 
Analyzed by: LJ 

Date: 03/22/97 

Tot a l Petroleum Hydrocarbons-Diesel 

Surrogate 
n-Pentacosane 

Modified 8015A - Diesel *** 
Analyzed by: RR 

Date: 03/20/97 08:55:00 

RESULTS 

ND 
ND 
ND 
ND 
ND 

% Recovery 
100 
97 

ND 

% Recovery 
87 
93 

ND 

% Recovery 
36 

DETECTION 
LIMIT 
1.0 P 
1.0 P 
1.0 P 
1.0 P 

UNITS 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

0.1 P mg/L 

0.1 P mg/L 

ND Not detected. IP) P r a c t i c a l Q u a n t i t a t i o n L i m i t 

Notes: *Ref 
**Ref 

***Ref 

Methods f o r Chemical Analysis of Water and Wastes, 1983, EPA 
Standard Methods f o r Examination of Water & Wastewater, 18th ed. 
Test Methods f o r Evaluating S o l i d Waste, EPA SW846, 3rd Ed. 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA gu i d e l i n e s f o r q u a l i t y assurance. 



C e r t i f i c a t e of Analysis No. H9-9703720-04 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Myna Dehnert DATE: 03/27/97 

PROJECT: Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: MW-5 

PROJECT NO: 2832 
MATRIX: WATER 

DATE SAMPLED: 03/12/97 17:20:00 
DATE RECEIVED: 03/14/97 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION UNITS 

LIMIT 
L i q u i d - l i q u i d e x t r a c t i o n 03/19/97 
Method 3510B *** 
Analyzed by: DR 

Date: 03/19/97 15:00:00 

Notes: *Ref: Methods f o r Chemical Analysis of Water and Wastes, 1983, EPA 
**Ref: Standard Methods f o r Examination of Water & Wastewater, 18th ed. 

***Ref: Test Methods f o r Evaluating S o l i d Waste, EPA SW846, 3rd Ed. 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA g u i d e l i n e s f o r q u a l i t y assurance. 



e r t i f i c a t e of Analysis No. H9-9703720-05 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Myna Dehnert DATE: 03/27/97 

PROJECT: Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: MW-6 

PROJECT NO: 2832 
MATRIX: WATER 

DATE SAMPLED: 03/12/97 16:40:00 
DATE RECEIVED: 03/14/97 

ANALYTICAL DATA 
PARAMETER 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENE 

TOTAL VOLATILE AROMATIC HYDROCARBONS 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Method 8020A *** 
Analyzed by: LJ 

Date: 03/22/97 
Petroleum Hydrocarbons - Gasoline 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Modified 8015A - Gasoline*** 
Analyzed by: LJ 

Date: 03/22/97 

To t a l Petroleum Hydrocarbons-Diesel 

Surrogate 
n-Pentacosane 

Modified 8015A - Diesel *** 
Analyzed by: RR 

Date: 03/25/97 11:24:00 

RESULTS 

12 
ND 
6.8 
18 

36 . 8 

% Recovery 
93 
93 

ND 

% Recovery 
87 
93 

12 

% Recovery 
32 

DETECTION 
LIMIT 
5.0 P 
5.0 P 
5.0 P 
5.0 P 

0.5 P 

0.5 P 

UNITS 

/xg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

mg/L 

mg/L 

(P) - P r a c t i c a l Q u a n t i t a t i o n L i m i t ND - Not detected. 

Notes: *Ref 
**Ref 

***Ref 

Methods f o r Chemical Analysis of Water and Wastes, 1983, EPA 
Standard Methods f o r Examination of Water & Wastewater, 18th ed. 
Test Methods f o r Evaluating S o l i d Waste, EPA SW846, 3rd Ed. 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA g u i d e l i n e s f o r q u a l i t y assurance. 



C e r t i f i c a t e of Analysis No. H9-9703720-05 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Myna Dehnert DATE: 03/27/97 

PROJECT: Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: MW-6 

PROJECT NO: 2832 
MATRIX: WATER 

DATE SAMPLED: 03/12/97 16:40:00 
DATE RECEIVED: 03/14/97 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION UNITS 

LIMIT 
L i q u i d - l i c r u i d e x t r a c t i o n 03/19/97 
Method 3510B *** 
Analyzed by: DR 

Date: 03/19/97 15:00:00 

Notes: *Ref: Methods f o r Chemical Analysis of Water and Wastes, 1983, EPA 
**Ref: Standard Methods f o r Examination of Water & Wastewater, 18th ed. 

***Ref: Test Methods f o r Evaluating S o l i d Waste, EPA SW84 6, 3rd Ed. 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA gu i d e l i n e s f o r q u a l i t y assurance. 



e r t i f i c a t e of Analysis No. H9-9703720-06 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Myna Dehnert DATE: 03/27/97 

PROJECT: Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Brown 
SAMPLE ID: MW-7 

Sc Caldwell 

PROJECT NO: 2 832 
MATRIX: WATER 

DATE SAMPLED: 03/12/97 16:10:00 
DATE RECEIVED: 03/14/97 

ANALYTICAL DATA 
PARAMETER 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENE 

TOTAL VOLATILE AROMATIC HYDROCARBONS 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Method 8020A *** 
Analyzed by: LJ 

Date: 03/22/97 
Petroleum Hydrocarbons - Gasoline 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Modified 8015A - Gasoline*** 
Analyzed by: LJ 

Date: 03/22/97 

Tot a l Petroleum Hydrocarbons-Diesel 

Surrogate 
n-Pentacosane 

Modified 8015A - Diesel *** 
Analyzed by: RR 

Date: 03/20/97 10:25:00 

RESULTS 

ND 
ND 
ND 
ND 
ND 

% Recovery 
100 
97 

ND 

% Recovery 
90 
93 

ND 

% Recovery 
42 

DETECTION 
LIMIT 
1.0 P 
1.0 P 
1.0 P 
1.0 P 

0.1 P 

0.1 P 

UNITS 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

mg/L 

mg/L 

ND Not detected. (P) - P r a c t i c a l Q u a n t i t a t i o n L i m i t 

Notes: *Ref 
**Ref 

***Ref 

Methods f o r Chemical Analysis of Water and Wastes, 1983, EPA 
Standard Methods f o r Examination of Water & Wastewater, 18th ed. 
Test Methods f o r Evaluating S o l i d Waste, EPA SW846, 3rd Ed. 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA gu i d e l i n e s f o r q u a l i t y assurance. 

•HtiTHIMHni 



C e r t i f i c a t e of Analysis No. H9-9703720-06 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Myna Dehnert DATE: 03/27/97 

PROJECT: Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Brown 
SAMPLE ID: MW-7 

& Caldwell 

PROJECT NO: 
MATRIX: 

DATE SAMPLED: 
DATE RECEIVED: 

2832 
WATER 
03/12/97 16 
03/14/97 

10 : 00 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION UNITS 

LIMIT 
L i q u i d - l i q u i d e x t r a c t i o n 03/19/97 
Method 3510B *** 
Analyzed by: DR 

Date: 03/19/97 15:00:00 

Notes: *Ref: Methods f o r Chemical Analysis of Water and Wastes, 1983, EPA 
**Ref: Standard Methods f o r Examination of Water & Wastewater, 18th ed. 

***Ref: Test Methods f o r Evaluating S o l i d Waste, EPA SW846, 3rd Ed. 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA g u i d e l i n e s f o r q u a l i t y assurance. 



e r t i f i c a t e of Analysis No. H9-9703720-07 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Myna Dehnert DATE: 03/27/97 

PROJECT: Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: MW-8 

PROJECT NO: 2832 
MATRIX: WATER 

DATE SAMPLED: 03/12/97 16:25:00 
DATE RECEIVED: 03/14/97 

ANALYTICAL DATA 
PARAMETER 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENE 

TOTAL VOLATILE AROMATIC HYDROCARBONS 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Method 8020A *** 
Analyzed by: LJ 

Date: 03/22/97 
Petroleum Hydrocarbons - Gasoline 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Modified 8015A - Gasoline*** 
Analyzed by: LJ 

Date: 03/22/97 

To t a l Petroleum Hydrocarbons-Diesel 

Surrogate 
n-Pentacosane 

Modified 8015A - Diesel *** 
Analyzed by: RR 

Date: 03/20/97 11:11:00 

RESULTS 

ND 
ND 
ND 
1.8 
1.8 

% Recovery 
97 
93 

ND 

% Recovery 
87 
93 

ND 

% Recovery 
40 

DETECTION 
LIMIT 
1.0 P 
1.0 P 
1.0 P 
1.0 P 

0 . 1 P 

0 . 1 P 

UNITS 

/xg/L 
xxg/L 
Mg/L 
/xg/L 
/xg/L 

mg/L 

mg/L 

ND Not detected. (P) - P r a c t i c a l Q u a n t i t a t i o n L i m i t 

Notes: *Ref 
**Ref 

***Ref 

Methods f o r Chemical Analysis of Water and Wastes, 1983, EPA 
Standard Methods f o r Examination of Water & Wastewater, 18th ed. 
Test Methods f o r Evaluating S o l i d Waste, EPA SW846, 3rd Ed. 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA gu i d e l i n e s f o r q u a l i t y assurance. 



e r t i f i c a t e of Analysis No. H9-9703720-07 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Myna Dehnert DATE: 03/27/97 

PROJECT: Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: MW-8 

PROJECT NO: 2832 
MATRIX: WATER 

DATE SAMPLED: 03/12/97 16:25:00 
DATE RECEIVED: 03/14/97 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION UNITS 

LIMIT 
L i q u i d - l i q u i d e x t r a c t i o n 03/19/97 
Method 3510B *** 
Analyzed by: DR 

Date: 03/19/97 15:00:00 

Notes: *Ref: 
**Ref: 

***Ref: 

Methods f o r Chemical Analysis of Water and Wastes, 1983, EPA 
Standard Methods f o r Examination of Water & Wastewater, 18th ed. 
Test Methods f o r Evaluating S o l i d Waste, EPA SW84 6, 3rd Ed. 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA gu i d e l i n e s f o r q u a l i t y assurance. 



e r t i f i c a t e of Analysis No. H9-9703720-08 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Myna Dehnert DATE: 03/27/97 

PROJECT: Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Brown 
SAMPLE ID: MW-9 

& Caldwell 

PROJECT NO: 2832 
MATRIX: WATER 

DATE SAMPLED: 03/12/97 15:05:00 
DATE RECEIVED: 03/14/97 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION UNITS 

LIMIT 
BENZENE 3 0 5.0 P /xg/L 
TOLUENE 48 5.0 P ug/L 
ETHYLBENZENE 420 5.0 P /xg/L 
TOTAL XYLENE 880 5.0 P [ig/L 
TOTAL VOLATILE AROMATIC HYDROCARBONS 1378 /xg/L 

Surrogate % Recovery 
1,4-Difluorobenzene 100 
4-Bromofluorobenzene 93 

Method 8020A *** 
Analyzed by: LJ 

Date: 03/23/97 

Petroleum Hydrocarbons - Gasoline 19 0.5 P mg/L 

Surrogate % Recovery 
1,4-Difluorobenzene 93 
4-Bromofluorobenzene 93 

Modified 8015A - Gasoline*** 
Analyzed by: LJ 

Date: 03/23/97 

To t a l Petroleum Hydrocarbons-Diesel 8.2 0.1 P mg/L 

Surrogate % Recovery 
n-Pentacosane 60 

Modified 8015A - Diesel *** 
Analyzed by: RR 

Date: 03/20/97 11:57:00 

(P) - P r a c t i c a l Q u a n t i t a t i o n L i m i t 

Notes: *Ref 
**Ref 

***Ref 

Methods f o r Chemical Analysis of Water and Wastes, 1983, EPA 
Standard Methods f o r Examination of Water & Wastewater, 18th ed. 
Test Methods f o r Evaluating S o l i d Waste, EPA SW846, 3rd Ed. 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA gu i d e l i n e s f o r q u a l i t y assurance. 



C e r t i f i c a t e of Analysis No. H9-9703720-08 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Myna Dehnert DATE: 03/27/97 

PROJECT: Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Brown 
SAMPLE ID: MW-9 

Sc Caldwell 

PROJECT NO: 2832 
MATRIX: WATER 

DATE SAMPLED: 03/12/97 15:05:00 
DATE RECEIVED: 03/14/97 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION UNITS 

LIMIT 
L i q u i d - l i q u i d e x t r a c t i o n 03/19/97 
Method 3510B *** 
Analyzed by: DR 

Date: 03/19/97 15:00:00 

Notes: *Ref: Methods f o r Chemical Analysis of Water and Wastes, 1983, EPA 
**Ref: Standard Methods f o r Examination of Water & Wastewater, 18th ed. 

***Ref: Test Methods f o r Evaluating S o l i d Waste, EPA SW846, 3rd Ed. 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA g u i d e l i n e s f o r q u a l i t y assurance. 



C e r t i f i c a t e of Analysis No. 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

H9-9703720-09 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Myna Dehnert DATE: 03/28/97 

PROJECT: Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: MW-10 

PROJECT NO: 2832 
MATRIX: WATER 

DATE SAMPLED: 03/12/97 16:00:00 
DATE RECEIVED: 03/14/97 

ANALYTICAL DATA 
PARAMETER 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENE 

TOTAL VOLATILE AROMATIC HYDROCARBONS 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenz ene 

Method 8020A *** 
Analyzed by: LJ 

Date: 03/23/97 
Petroleum Hydrocarbons - Gasoline 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Modified 8015A - Gasoline*** 
Analyzed by: LJ 

Date: 03/23/97 

T o t a l Petroleum Hydrocarbons-Diesel 

Surrogate 
n-Pentacosane 

Modified 8015A - Diesel *** 
Analyzed by: RR 

Date: 03/21/97 12:42:00 

RESULTS 

110 
ND 
17 
ND 
127 

% Recovery 
100 
87 

0.57 

% Recovery 
87 
87 

0. 61 

% Recovery 
44 

DETECTION 
LIMIT 
5.0 P 
5.0 P 
5.0 P 
5.0 P 

0.5 P 

0 . 1 P 

UNITS 

/xg/L 
Mg/L 
/ i g / L 
/ i g / L 
/ i g / L 

mg/L 

mg/L 

(P) - P r a c t i c a l Q u a n t i t a t i o n L i m i t ND - Not detected. 

Notes: *Ref: Methods f o r Chemical Analysis of Water and Wastes, 1983, EPA 
**Ref: Standard Methods f o r Examination of Water & Wastewater, 18th ed. 

***Ref: Test Methods f o r Evaluating S o l i d Waste, EPA SW846, 3rd Ed. 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA gu i d e l i n e s f o r q u a l i t y assurance. 



C e r t i f i c a t e of Analysis No. H9-9703720-09 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Myna Dehnert DATE: 03/27/97 

PROJECT: Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: BrOwn & Caldwell 
SAMPLE ID: MW-10 

PROJECT NO: 2832 
MATRIX: WATER 

DATE SAMPLED: 03/12/97 16:00:00 
DATE RECEIVED: 03/14/97 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION UNITS 

LIMIT 
L i q u i d - l i q u i d e x t r a c t i o n 03/19/97 
Method 3510B *** 
Analyzed by: DR 

Date: 03/19/97 15:00:00 

Notes: *Ref: Methods f o r Chemical Analysis of Water and Wastes, 1983, EPA 
**Ref: Standard Methods f o r Examination of Water & Wastewater, 18th ed. 

***Ref: Test Methods f o r Evaluating S o l i d Waste, EPA SW846, 3rd Ed. 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA gui d e l i n e s f o r q u a l i t y assurance. 



e r t i f i c a t e of Analysis No. H9-9703720-10 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Myna Dehnert DATE: 03/27/97 

PROJECT: Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: DUP-1 

PROJECT NO: 2832 
MATRIX: WATER 

DATE SAMPLED: 03/12/97 
DATE RECEIVED: 03/14/97 

ANALYTICAL DATA 
PARAMETER 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENE 

TOTAL VOLATILE AROMATIC HYDROCARBONS 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Method 8020A *** 
Analyzed by: LJ 

Date: 03/23/97 
Petroleum Hydrocarbons - Gasoline 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Modified 8015A - Gasoline*** 
Analyzed by: LJ 

Date: 03/23/97 

Tot a l Petroleum Hydrocarbons-Diesel 

Surrogate 
n-Pentacosane 

Modified 8015A - Diesel *** 
Analyzed by: RR 

Date: 03/21/97 01:29:00 

RESULTS 

100 
ND 
10 

5.1 
115.1 

% Recovery 
100 
93 

ND 

% Recovery 
87 
87 

0 .43 

% Recovery 
42 

DETECTION 
LIMIT 
5.0 P 
5.0 P 
5 .0 P 
5.0 P 

0.5 P 

0 . 1 P 

UNITS 

/xg/L 
/xg/L 
/xg/L 
/xg/L 
/xg/L 

mg/L 

mg/L 

(P) - P r a c t i c a l Q u a n t i t a t i o n L i m i t ND Not detected. 

Notes: *Ref 
**Ref 

***Ref 

Methods f o r Chemical Analysis of Water and Wastes, 1983, 
Standard Methods f o r Examination of Water & Wastewater, 
Test Methods f o r Evaluating S o l i d Waste, EPA SW846, 3rd 

EPA 
18th ed. 
Ed. 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA g u i d e l i n e s f o r q u a l i t y assurance. 



C e r t i f i c a t e of Analysis No. H9-9703720-10 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Myna Dehnert DATE: 03/27/97 

PROJECT: Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: DUP-1 

PROJECT NO: 2832 
MATRIX: WATER 

DATE SAMPLED: 03/12/97 
DATE RECEIVED: 03/14/97 

ANALYTICAL DATA 
PARAMETER 

L i q u i d - l i q u i d e x t r a c t i o n 
Method 3 510B *** 
Analyzed by: DR 

Date: 03/19/97 15 

RESULTS 

03/19/97 

DETECTION 
LIMIT 

UNITS 

00:00 

Notes: *Ref 
**Ref 

***Ref 

Methods f o r Chemical Analysis of Water and Wastes, 1983, EPA 
Standard Methods f o r Examination of Water & Wastewater, 18th ed. 
Test Methods f o r Evaluating S o l i d Waste, EPA SW846, 3rd Ed. 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA g u i d e l i n e s f o r q u a l i t y assurance. 

•Ilillllllllllllllil 



e r t i f i c a t e of Analysis No. H9-9703720-11 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Myna Dehnert DATE: 03/27/97 

PROJECT: Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: MW-11 

PROJECT NO: 2832 
MATRIX: WATER 

DATE SAMPLED: 03/12/97 15:45:00 
DATE RECEIVED: 03/14/97 

ANALYTICAL DATA 
PARAMETER 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENE 

TOTAL VOLATILE AROMATIC HYDROCARBONS 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Method 8020A *** 
Analyzed by: LJ 

Date: 03/23/97 
Petroleum Hydrocarbons - Gasoline 

Surrogate 
1, 4-Difluorobenzene 
4-Bromofluorobenzene 

Modified 8015A - Gasoline*** 
Analyzed by: LJ 

Date: 03/23/97 

T o t a l Petroleum Hydrocarbons-Diesel 

Surrogate 
n-Pentacosane 

Modified 8015A - Diesel *** 
Analyzed by: RR 

Date: 03/21/97 06:55:00 

RESULTS 

130 
ND 
13 
5 . 8 

148.8 

% Recovery 
100 
87 

ND 

% Recovery 
87 
93 

0 .42 

% Recovery 
42 

DETECTION 
LIMIT 
5.0 P 
5.0 P 
5 .0 P 
5 .0 P 

0.5 P 

0 . 1 P 

UNITS 

/xg/L 
/xg/L 
/xg/L 
/xg/L 
xxg/L 

mg/L 

mg/L 

(P) P r a c t i c a l Q u a n t i t a t i o n L i m i t ND - Not detected. 

Notes: *Ref 
**Ref 

***Ref 

Methods f o r Chemical Analysis of Water and Wastes, 1983, EPA 
Standard Methods f o r Examination of Water & Wastewater, 18th ed. 
Test Methods f o r Evaluating S o l i d Waste, EPA SW846, 3rd Ed. 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA gu i d e l i n e s f o r q u a l i t y assurance. 



C e r t i f i c a t e of Analysis No. H9-9703720-11 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Myna Dehnert DATE: 03/27/97 

PROJECT: Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Brown Sc Caldwell 
SAMPLE ID: MW-11 

PROJECT NO: 
MATRIX: 

DATE SAMPLED: 
DATE RECEIVED: 

2832 
WATER 
03/12/97 15:45:00 
03/14/97 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION UNITS 

LIMIT 
L i q u i d - l i q u i d e x t r a c t i o n 03/19/97 
Method 3510B *** 
Analyzed by: DR 

Date: 03/19/97 15:00:00 

Notes: *Ref: Methods f o r Chemical Analysis of Water and Wastes, 1983, EPA 
**Ref: Standard Methods f o r Examination of Water Sc Wastewater, 18th ed. 

***Ref: Test Methods f o r Evaluating S o l i d Waste, EPA SW846, 3rd Ed. 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA gu i d e l i n e s f o r q u a l i t y assurance. 



e r t i f i c a t e of Analysis No. H9-9703720-12 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Myna Dehnert DATE: 03/27/97 

PROJECT: Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Provided by SPL 
SAMPLE ID: T r i p Blank 

PROJECT NO: 2832 
MATRIX: WATER 

DATE SAMPLED: 03/12/97 
DATE RECEIVED: 03/14/97 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION 

LIMIT 
UNITS 

BENZENE ND 1.0 P /xg/L 
TOLUENE ND 1.0 P /xg/L 
ETHYLBENZENE ND 1.0 P /xg/L 
TOTAL XYLENE 1.3 1.0 P /xg/L 
TOTAL VOLATILE AROMATIC HYDROCARBONS 1.3 /xg/L 

Surrogate % Recovery 
1,4-Difluorobenzene 97 
4-Bromofluorobenzene 93 

Method 802OA *** 
Analyzed by: LJ 

Date: 03/23/97 

Petroleum Hydrocarbons - Gasoline ND 0.1 P mg/L 

Surrogate % Recovery 
1,4-Difluorobenzene 87 
4-Bromofluorobenzene 93 

Modified 8015A - Gasoline*** 
Analyzed by: LJ 

Date: 03/23/97 

ND - Not detected. (P) - P r a c t i c a l Q u a n t i t a t i o n L i m i t 

Notes: *Ref: Methods f o r Chemical Analysis of Water and Wastes, 1983, EPA 
**Ref: Standard Methods f o r Examination of Water & Wastewater, 18th ed. 

***Ref: Test Methods f o r Evaluating S o l i d Waste, EPA SW846, 3rd Ed. 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA gu i d e l i n e s f o r q u a l i t y assurance. 



QUALITY CONTROL 

DOCUMENTATION 



M a t r i x : Aqueous 

U n i t s : ra/L 

SPL BATCH QUALITY CONTROL REPORT 

METHOD 8020/602 

Batch I d : HP N970323054100 

L A B O R A T O R Y C O N T R O L S A M P L E 

S P I K E Method Spike Blank Soike QC L i m i t s ( * * ) 

C O M P O U N D S Blank Result Added Result Recovery (Mandatory) 

<2> <3> <1> % % Recovery Range 

MTBE ND 50 39 78.0 63 - 120 

Benzene ND 50 41 82.0 62 - 121 

Toluene ND 50 44 88.0 66 - 136 

EthylBenzene ND 50 48 96.0 70 - 136 

0 Xylene ND 50 49 98.0 74 - 134 

M & P Xylene ND 100 98 98.0 77 - 140 

M A T R I X S P I K E S 

S P I K E Sample Spike M a t r i x Spike M a t r i x Spike MS/MSD QC L i m i t s ! * * * ) 

C O M P O U N D S Results Added D u p l i c a t e R e l a t i v e % (Advisory) 

Result Recovery Result Recovery D i f f e r e n c e RPD 

<2> <3> <1> <4> <1> <5> Max. Recovery Range 

MTBE ND 20 21 105 20 100 . 4.88 20 39 - 150 

BENZENE ND 20 23 115 22 110 4 .44 25 39 - 150 

TOLUENE ND 20 18 90.0 18 90.0 0 26 56 - 134 

ETHYLBENZENE ND 20 21 105 22 110 4.65 38 61 - 128 

0 XYLENE ND 20 22 110 22 110 0 29 40 - 130 

M & P XYLENE ND 40 45 112 45 112 - 0 20 43 - 152 

Ana l y s t : LJ 

Sequence Date: 03/23/97 

SPL ID of sample spiked: 9703925-01A 

Sample F i l e ID: N_C7822.TX0 

Method Blank F i l e ID: 

Blank Spike F i l e ID: N_C7814.TX0 

M a t r i x Spike F i l e ID: N_C7816.TX0 

M a t r i x Spike D u p l i c a t e F i l e ID: N_C7817.TX0 

* » Values Outside QC Range. « = Data o u t s i d e Method S p e c i f i c a t i o n l i m i t s 

NC = Not Ca l c u l a t e d (Sample exceeds spike by f a c t o r o f 4 or more) 

ND - Not Detected/Below D e t e c t i o n L i m i t 

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

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

R e l a t i v e Percent D i f f e r e n c e > | (<4> - <5> | / [(<4> + <5> ) x 0.5] x 100 

(**) = Source: SPL-Houston H i s t o r i c a l Data (3rd Q '95) 

(***) = Source: SPL-Houston H i s t o r i c a l Data (2nd Q '95) 

SAMPLES IN BATCH(SPL I D ) : 9703720-01A 9703720-02A 9703720-03A 9703720-08A 

9703925-06A 9703925-08A 9703925-09A 9703925-10A 

9703927-04A 9703803-01A 



L A B O R A T O R Y C O N T R O L S A M P L E 

S P I K E Method Spike Blank Soike QC L i m i t s ( * * ) 

C O M P O U N D S Blank Result Added Result Recovery (Mandatory) 

<2> <3> <1> % % Recovery Range 

MTBE ND 50 42 84.0 63 - 120 

Benzene ND 50 42 84.0 62 - 121 

Toluene ND 50 43 86.0 66 - 136 

EthylBenzene ND 50 46 92.0 70 - 136 

0 Xylene ND 50 48 96.0 74 - 134 

M fc P Xylene ND 100 98 98.0 77 - 140 

M A T R I X S P I K E S 

S P I K E Sample Spike M a t r i x Spike M a t r i x Spike MS/MSD QC L i m i t s ( * * * ) 

C O M P O U N D S Results Added D u p l i c a t e R e l a t i v e % (Advisory) 

Result Recovery Result Recovery D i f f e r e n c e RPD 

<2> <3> <1> <4> <1> <5> Max. Recovery Range 

MTBE ND 20 20 100 21 105 4.88 20 39 - 150 

BENZENE ND 20 22 110 22 110 0 25 39 - 150 

TOLUENE ND 20 19 95.0 19 95.0 0 26 56 - 134 

ETHYLBENZENE ND 20 21 105 21 105 0 38 61 - 128 

0 XYLENE ND 20 21 105 22 110 4.65 29 40 - 130 

M fc P XYLENE ND 40 45 112 45 112 0 20 43 - 152 

Analy s t : LJ 

Sequence Date: 03/22/97 

SPL ID of sample spiked: 9703720-04A 

Sample F i l e ID: N_C7790.TX0 

Method Blank F i l e ID: 

Blank Spike F i l e ID: N_C7784.TX0 

M a t r i x Spike F i l e ID: N_C7786.TX0 

M a t r i x Spike D u p l i c a t e F i l e ID: N_C7787.TX0 

* - Values Outside QC Range. « - Data o u t s i d e Method S p e c i f i c a t i o n l i m i t s . 

NC = Not C a l c u l a t e d (Sample exceeds spike by f a c t o r o f 4 o r more) 

ND « Not Detected/Below D e t e c t i o n L i m i t 

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

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

R e l a t i v e Percent D i f f e r e n c e - |(<4> - <5> | / [(<4> + <5> ) x 0.5] x 100 

(**) = Source: SPL-Houston H i s t o r i c a l Data (3rd Q '95) 

(***) - Source: SPL-Houston H i s t o r i c a l Data (2nd Q '95) 

SAMPLES IN BATCH(SPL I D ) : 9703720-05A 

9703720-11A 

9703925-04A 

9703649-18B 

9703720-07A 

9703925-01A 

9703925-05A 

9703649-19B 

9703720-09A 

9703925-02A 

9703720-04A 

9703720-10A 

970392S-03A 

9703720-06A 



SPL BATCH QUALITY CONTROL REPORT ** 

M o d i f i e d 8015 - Gaso l ine 

M a t r i x : A q u e o u s 

U n i t s : mg/L 

Batch I d : HP N970323060900 

L A B O R A T O R Y C O N T R O L S A M P L E 

S P I K E 

C O M P O U N D S 

Method 

Blank Result 

<2> 

Spike 

Added 

<3> 

Blank 

Result 

<1> 

Spike 

Recovery 

t 

QC Limits!**) 

(Mandatory) 

% Recovery Range 

Gasoline Petr. Hydrocarbon ND 1.0 0.84 84.0 56 - 130 

M A T R I X S P I K E S 

S P I K E 

C O M P O U N D S 

Sample 

Results 

<2> 

Spike 

Added 

<3> 

Matrix Spike Matrix Spike 

Duplicate 

MS/MSD 

Relative * 

Difference 

QC Limits!***) 

(Advisory) 

S P I K E 

C O M P O U N D S 

Sample 

Results 

<2> 

Spike 

Added 

<3> 

Result 

<1> 

Recovery 

<4> 

Result 

<1> 

Recovery 

<5> 

MS/MSD 

Relative * 

Difference RPD 

Max. Recovery Range 

GASOLINE PETR. HYDROCARBON ND 0.9 0.94 104 0.93 103 0.966 22 37 - 169 

Analy s t : LJ 

Sequence Date: 03/23/97 

SPL ID of sample spiked: 9703925-02A 

Sample F i l e ID: NNC7823.TX0 

Method Blank F i l e ID: 

Blank Spike F i l e ID: NNC7815.TX0 

M a t r i x Spike F i l e ID: NNC7818.TX0 

M a t r i x Spike D u p l i c a t e F i l e ID: NNC7819.TX0 

* * Values Outside QC Range. « - Data o u t s i d e Method S p e c i f i c a t i o n l i m i t s 

NC - Not C a l c u l a t e d (Sample exceeds spike by f a c t o r o f 4 o r more) 

ND » Not Detected/Below D e t e c t i o n L i m i t 

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

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

R e l a t i v e Percent D i f f e r e n c e - |(<4> - <5> | / t(<4> + <5> ) x 0.5] x 100 

(**) - Source: SPL-Houston H i s t o r i c a l data O r d Q '95) 

(***) - Source: SPL-Houston H i s t o r i c a l Data (3rd Q '95) 

SAMPLES IN BATCH (SPL ID) : 9703720-12A 9703720-01A 9703720-02A 9703720-03A 

9703720-08A 9703720-09A 9703720-10A 9703720-11A 

9703925-03A 9703925-04A 9703925-05A 9703925-06A 

9703925-07A 9703925-08A 9703925-09A 9703925-10A 

9703927-05A 9703925-01A 9703925-02A 



L A B O R A T O R Y C O N T R O L S A M P L E 

S P I K E 

C O M P O U N D S 

Method 

Blank Result 

<2> 

Spike 

Added 

<3> 

Blank 

Result 

<1> 

SDike 

Recovery 

% 

QC L i m i t s ( * * ) 

(Mandatory) 

% Recovery Range 

Gasoline Petr. Hydrocarbon ND 1.0 0.85 85.0 56 - 130 

M A T R I X S P I K E S 

S P I K E 

C O M P O U N D S 

Sample 

Results 

<2> 

Spike 

Added 

<3> 

M a t r i x Spike M a t r i x Spike 

D u p l i c a t e 

MS/MSD 

R e l a t i v e % 

D i f f e r e n c e 

QC L i m i t s ( * * * ) 

(Advisory) 

S P I K E 

C O M P O U N D S 

Sample 

Results 

<2> 

Spike 

Added 

<3> 

Result 

<1> 

Recovery 

<4> 

Result 

<1> 

Recovery 

<5> 

MS/MSD 

R e l a t i v e % 

D i f f e r e n c e RPD 

Max. Recovery Range 

GASOLINE PETR. HYDROCARBON ND 0.9 0.64 71.1 0.66 73.3 3.05 22 37 - 169 

Analyst: LJ 

Sequence Date: 03/22/97 

SPL ID of sample spiked: 9703720-06A 

Sample File ID: NNC7791.TX0 

Method Blank File ID: 

Blank Spike File ID: NNC7785.TX0 

Matrix Spike File ID: NNC7788.TX0 

Matrix Spike Duplicate File ID: NNC7789.TX0 

* = Values Outside QC Range. « - Data outside Method Specification l i m i t s 

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

ND » Not Detected/Below Detection Limit 

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

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

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

(**) » Source: SPL-Houston H i s t o r i c a l data (3rd Q '95) 

(***) - Source: SPL-Houston H i s t o r i c a l Data (3rd Q '95) 

SAMPLES IN BATCH(SPL ID): 9703720-05A 9703720-07A 9703720-04A 9703720-06A 



* SPL BATCH QUALITY CONTROL REPORT ** 

Mod. 8015 - Di e s e l 

PAGE 

M a t r i x : Aqueous 

U n i t s : mg/L 

Batch I d : HPTT970320042100 

B L A N K S P I K E S 

S P I K E 

C O M P O U N D S 

Sample 

Results 

<2> 

Spike 

Added 

<3> 

Matrix Spike Matrix Spike 

Duplicate 

MS/MSD 

Relative * 

Difference 

QC Limits!**) 

(Advisory) 

S P I K E 

C O M P O U N D S 

Sample 

Results 

<2> 

Spike 

Added 

<3> 

Result 

<1> 

Recovery 

<4> 

Result 

<1> 

Recovery 

<5> 

MS/MSD 

Relative * 

Difference RPD 

Max. Recovery Range 

DIESEL PETR. HYDROCARBONS ND 5.0 4.53 90.6 4.63 92.6 2.18 43 20 - 130 

Ana l y s t : RR 

Sequence Date: 03/21/97 

Method Blank F i l e ID: 

Sample F i l e ID: 

Blank Spike F i l e ID: TTC7273.TX0 

M a t r i x Spike F i l e ID: 

M a t r i x Spike D u p l i c a t e F i l e ID: 

* » Values Outside QC Range. « - Data o u t s i d e Method S p e c i f i c a t i o n l i m i t s . 

NC - Not C a l c u l a t e d (Sample exceeds s p i k e by f a c t o r o f 4 o r more) 

ND = Not Detected/Below D e t e c t i o n L i m i t 

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

R e l a t i v e Percent D i f f e r e n c e » | (<4> - <5> | / [(<4> + <5> ) x 0.5] x 100 

(**) = Source: SPL-Houston H i s t o r i c a l Data 

SAMPLES IN BATCH (SPL ID) •• 9703720-10B 

9703720-01B 

9703720-04B 

9703720-09B 

9703925-01C 

9703720-05B 

9703720-06B 

97037S8-01F 

9703720-02B 

9703720-07B 

9703720-11B 

9703720-03B 

9703720-08B 



CHAIN OF CUSTODY 

AND 

SAMPLE RECEIPT CHECKLIST 
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SPL Houston Environmental Laboratory 

Sample Login Checklist 

SPL Sample ID: 
47 - o s O 2 o 

Yes No 

1 Chain-of-Custody (COC) form is present. y 
2 COC is properly completed. 

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

4 Custody seals are present on the shipping container. 

5 If yes, custody seals are intact. v / 

6 All samples are tagged or labeled. J 
7 If no, Non-Conformance Worksheet has been completed. 

8 Sample containers arrived intact 
9 Temperature of samples upon arrival: 

^ ° C 
10 Method of sample delivery to SPL: SPL Delivery 10 Method of sample delivery to SPL: 

Client Delivery 

10 Method of sample delivery to SPL: 

FedEx Delivery (airbill #) 

10 Method of sample delivery to SPL: 

Other: 

11 Method of sample disposal: SPL Disposal y 11 Method of sample disposal: 

HOLD 

11 Method of sample disposal: 

Return to Client 



c 



APPENDIX C 

LABORATORY ANALYTICAL REPORT 
FOR AIR SAMPLE 

W:\BJSERV\2832\018R.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 

March 28, 1997 

Ms. Myna Dehnert 
BROWN AND CALDWELL 
1415 Louisiana 
Houston, TX 77002 

The following report contains analytical results for samples received at Southern Petroleum 
Laboratories (SPL) on March 14, 1997. The samples were assigned to Certificate of Analysis 
No. 9703673 and analyzed for all parameters as listed on the chain of custody. 

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

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

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

Southern Petroleum Laboratories 

/ Bernadette A. Fini 
Project Manager 

• n i m m 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

SOUTHERN PETROLEUM LABORATORIES, INC. 

C e r t i f i c a t e of Analysis Number: 97-03-673 

Approved f o r Release by: 

Bernadette A. F i n i , Project Manager Date: 

Greg Grandits 
Laboratory D i r e c t o r 

I d e l i s Williams 
Q u a l i t y Assurance O f f i c e r 

The attached a n a l y t i c a l data package may not be reproduced except i n f u l l 
w ithout the express w r i t t e n approval of t h i s l a b o r a t o r y . 



C e r t i f i c a t e of Analys is No. H9-9703673-01 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Myna Denhart DATE: 03/27/97 

PROJECT: Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: EFF-31297-1 

PROJECT NO: 
MATRIX: 

DATE SAMPLED: 
DATE RECEIVED: 

2832 .31 
AIR 
03/12/97 
03/14/97 

19:00:00 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION 

LIMIT 
UNITS 

BENZENE 2.1 1.0 P ppm 
TOLUENE 15 1.0 P ppm 
ETHYLBENZENE 4 . 6 1.0 P ppm 
TOTAL XYLENE 15 1.0 P ppm 
TOTAL VOLATILE AROMATIC HYDROCARBONS 36 . 7 ppm 
Method Modified 5030/8020A*** 
Analyzed by: JN 

Date: 03/14/97 

Tot a l Petroleum Hydrocarbons 250 5 ppm 
Method Modified 8015A A i r *** 
Analyzed by: JN 

Date: 03/14/97 10:43:00 

(P) - P r a c t i c a l Q u a n t i t a t i o n L i m i t 

Notes: *Ref: Methods f o r Chemical Analysis of Water and Wastes, 1983, EPA 
**Ref: Standard Methods f o r Examination of Water & Wastewater, 18th ed. 

***Ref: Test Methods f o r Evaluating S o l i d Waste, EPA SW846, 3rd Ed. 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA gu i d e l i n e s f o r q u a l i t y assurance. 



QUALITY CONTROL 

DOCUMENTATION 



* SPL BATCH QUALITY CONTROL REPORT ** 

METHOD 5030/8020 (Modified) 

PAGE 

Batch I d : HP P970314153500 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

B L A N K S P I K E S 

S P I K E Sample Spike Matrix Spike Matrix Spike MS/MSD QC L i m i t s ! * * ) 

C O M P O U N D S Results Added D u p l i c a t e R e l a t i v e % (Advisory) 

Result Recovery Result Recovery Difference RPD 

<2> <3> <1> <4> <1> <5> Max. Recovery Range 

BENZENE ND 20 0 16 80.0 16 80.0 0 30 20 - 150 

TOLUENE ND 20 0 14 70.0 14 70.0 0 30 20 - 150 

ETHYLBENZENE ND 20 0 12 60.0 12 60.0 0 30 20 - 150 

O XYLENE ND 20 0 11 55.0 12 60.0 8.70 30 20 - 150 

M & P XYLENE ND 20 0 12 60.0 12 60.0 0 30 20 - 150 

Analy s t : JN 

Sequence Date: 03/15/97 

Method Blank F i l e ID: 

Sample F i l e ID: 

Blank Spike F i l e ID: P_C7165.TX0 

M a t r i x Spike F i l e ID: 

M a t r i x Spike D u p l i c a t e F i l e ID: 

* - Values Outside QC Range. « - Data o u t s i d e Method S p e c i f i c a t i o n l i m i t s 

NC = Not C a l c u l a t e d (Sample exceeds spike by f a c t o r o f 4 o r more) 

ND = Not Detected/Below D e t e c t i o n L i m i t 

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

R e l a t i v e Percent D i f f e r e n c e = |(<4> - <5> | / t(<4> + <5> ) x 0.5] x 100 

(**) = Source: Temporary L i m i t s 

SAMPLES IN BATCH(SPL I D ) : 9703718-01A 

9703708-01A 

9703716-01A 

9703684-01A 

9703732-09A 

9703711-01A 

9703719-01A 

9703684-02A 

9703741-05A 

9703712-01A 

9703537-01A 

9703709-01A 

9703707-01A 

9703714-01A 

9703673-01A 

9703710-01A 



* SPL BATCH QUALITY CONTROL REPORT ** 

METHOD 8015 (Modified) 

PAGE 

Batch I d : HP P970314181700 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

B L A N K S P I K E S 

S P I K E Sample Spike Matrix Spike Matrix Spike MS/MSD QC Limits!**) 

C O M P O U N D S Results Added Duplicate Relative % (Advisory) 

Result Recovery Result Recovery Difference RPD 

<2> <3> <1> <4> <1> <5> Max. Recovery Range 

TPHAIR ND 200 144 72.0 152 76.0 5.41 30 20 - 150 

Analy s t : JN 

Sequence Date: 03/15/97 

Method Blank F i l e ID: 

Sample F i l e ID: 

Blank Spike F i l e ID: PPC7165.TX0 

M a t r i x Spike F i l e ID: 

Ma t r i x Spike D u p l i c a t e F i l e ID: 

* - Values Outside QC Range. « - Data o u t s i d e Method S p e c i f i c a t i o n l i m i t s 

NC = Not Ca l c u l a t e d (Sample exceeds spike by f a c t o r o f 4 or more) 

ND Not Detected/Below D e t e c t i o n L i m i t 

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

R e l a t i v e Percent D i f f e r e n c e = |(<4> - <5> | / [(<4> + <5> ) x 0.5] x 100 

(**) » Source: Temporary l i m i t s 

SAMPLES IN BATCH(SPL I D ) : 9703684-02A 

9703732-09A 

9703711-01A 

9703719-01A 

9703609-01A 

9703709-01A 

9703741-05A 

9703712-01A 

9703537-01A 

9703673-01A 

9703710-01A 

9703707-01A 

9703714-01A 

9703548-03A 

9703684-01A 

9703718-01A 

9703708-01A 

9703716-01A 

9703548-04A 



CHAIN OF CUSTODY 

AND 

SAMPLE RECEIPT CHECKLIST 





SPL Houston Environmental Laboratory 

Sample Login Checklist 

l)ate: 
3// 7 

Time: 

Yes No 

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

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. 

7 I f no, Non-Conformance Worksheet has been completed. 

8 Sample containers arrived intact 
Temperature of samples upon arrival: 

frmbicn-t C 
10 Method of sample delivery to SPL: SPL Delivery 

Client Delivery 

FedEx Delivery (airbill #) 

Other: 

i i Method of sample disposal: SPL Disposal 

HOLD 

Return to Client 

Name: Date: 




