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1.0 INTRODUCTION 

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

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

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

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

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

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

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

quarterly groundwater monitoring program to assess the hydrocarbon constituents in the groundwater. 

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

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

and the previous sampling events is presented on Table 1. 

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

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

and total xylenes (BTEX). This report presents the results of the groundwater sampling event, a 

description of the field activities, and a summary of the analytical results. Also included is a 

groundwater potentiometric surface map, a benzene concentration map, and a hydrocarbon distribution 

map. 
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2.0 GROUNDWATER SAMPLING AND ANALYSES 

Brown and Caldwell purged and sampled the groundwater monitoring wells at the facility on 

September 11-12, 1997 to determine concentrations of dissolved-phase hydrocarbons in groundwater. 

The following subsections describe the activities conducted during this sampling event and present the 

results of the groundwater analyses. 

2.1 Groundwater Measurements and Sampling 

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

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

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

activities such as grading. 

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

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

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

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

toward the east and northeast with a hydraulic gradient of 0.01 ft/ft. A potentiometric surface map is 

presented in Figure 2. Measurable thickness of phase-separated hydrocarbons was detected in 

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

Groundwater samples were collected after purging the wells with a submersible pump to remove at 

least three well volumes of groundwater. Field parameter measurements for pH, conductivity, and 

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

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

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

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

the potential for natural attenuation. These parameters were dissolved oxygen (DO), dissolved ferrous 

iron, and reduction-oxidation potential (redox). The field parameter readings were recorded in the field 

log book and are listed on the groundwater sampling forms included in Appendix A. The field 

screening results for groundwater samples are presented on Table 3. 

Following recovery, groundwater samples were collected from each monitoring well using a new, 3-

foot long, 1/2-inch ID., disposable polyethylene bailer. Each sample was transferred to 

laboratory-prepared, clean glass or plastic containers sealed with Teflon®-lined lids, labeled, and placed 

on ice in an insulated cooler for shipment via overnight courier to the analytical laboratory. Each 

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

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

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

deionized (DI) water. Purged water and excess water generated by equipment cleaning operations 

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

northeast 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. Current and 

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

BTEX constituent concentrations in excess of applicable laboratory detection limits were reported in 7 

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

below the New Mexico Water Quality Control Commission Standard of 0.01 milligrams per liter 

(mg/L) in monitor wells MW-5, MW-7, MW-8, and MW-9. Figure 3 presents a benzene 

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

4. The laboratory analytical report and chain of custody record for the groundwater samples are 

included in Appendix B. 

It appears that natural attenuation of dissolved phase BTEX is occurring in the vicinity of monitor 

wells MW-10 and MW-11. The primary evidence of natural attenuation is plume behavior; 

concentrations of dissolved phase BTEX have stabilized subsequent to removal of a field waste tank 

(see Figure 1) in March 1997. Furthermore the following lines of geochemical evidence suggest that 

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

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

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

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

It is recommended that monitoring continue in this area, and that other geochemical analyses be 

performed in subsequent sampling events. Specifically, nitrate, sulfate, dissolved methane, and 

alkalinity should be measured, in addition to the current suite of geochemical parameters. 
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3.0 REMEDIATION SYSTEM 

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

Based on the results of previous investigations conducted by Brown and Caldwell and 

Roberts/Schornick and Associates, Inc. (RSA), Brown and Caldwell recommended the installation of a 

biosparging system. The biosparging system simultaneously treats contaminants adsorbed directly to 

the soil (i.e., residual) as well as contaminants present in soil moisture (i.e., dissolved phase) within the 

capillary fringe and vadose zone. Additionally, the biosparging system removes volatile contaminants 

from the saturated zone. The biosparging system operates by injecting air into the saturated zone and 

extracting air from the vadose zone through a network of wells and piping. The continuous flushing of 

air through the saturated zone increases the dissolved oxygen concentration in the groundwater and in 

soil moisture present in the capillary fringe and vadose zone. The elevated dissolved oxygen content 

facilitates the activities of indigenous microorganisms to accelerate biodegradation of the contaminants. 

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

The New Mexico OCD approved the RAP on August 11, 1994. The installation of the biosparging 

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

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

blower were installed. An additional vapor extraction well, VE-4, was installed and connected to the 

vapor extraction system in April 1997. The vapors recovered during the extraction process are 

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

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

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

determination from the State of New Mexico that an air permit is not required, effluent air samples 

have been collected voluntarily on a quarterly basis. The air samples were analyzed for TPH using 

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

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

hydrocarbon vapor concentrations and emissions rates since November 1995. Total BTEX 

concentrations have decreased from 391 parts per million by volume (ppmv) in November 1995 to 

W:\BJSERV\2832\025R.DOC 5 

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



17,3 ppmv in July 1997. The corresponding BTEX emissions have decreased from 0.77 lb/hour to 

0.03 lb/hour. TPH concentrations have decreased from 1,870 ppmv in November 1995 to 65 ppmv in 

July 1997. The corresponding TPH - Volatile Organic Compound (VOC) emissions rates have 

decreased from 3.21 lb/hour to 0.08 lb/hour. These emission rates are well below the regulatory limit 

of 10 lb/hour for VOCs. Therefore, a field monitoring instrument utilizing a flame ionization detector 

(FID) was used during the September 1997 monitoring event to measure the VOC concentration in the 

vapors. The VOC measurements are equivalent to TPH concentrations previously determined in the 

analytical laboratory. The VOC concentration measured using the FLD was 340 ppmv. A cumulative 

summary of analytical results for air emissions monitoring is included in Table 5. These results are 

based on both laboratory and field analyses. 

Adjustments were made in air injection and extraction rates within the biosparging system following the 

March 1997 groundwater sampling event in order to direct air flow into recalcitrant areas of the 

subsurface. Specifically, vapor extraction well VE-4 was added, and flow rates were increased in the 

upgradient and central portions of the plume, in the area of monitor wells MW-4, MW-1, and MW-3. 

The vapor extraction system is currently operating at an average flow of 150 cubic feet per minute 

(cfm) at 120°F. The air injection system is operating at an average flow of 32 cfm at 5 pounds per 

square inch (psi) at 176°F. Total VOC emissions of 0.39 lb/hr were calculated for the September 1997 

monitoring event. 

Review of data presented in Table 4 indicates that concentrations of benzene and total BTEX have 

decreased in monitor wells MW-7, MW-8 and MW-10, located in the downgradient portion of the 

plume, during the time period from the start-up of the biosparging system in November 1995 to the 

present. Reductions in benzene, total BTEX, and TPH concentrations have occurred between June 

1997 and September 1997 in monitor wells MW-1 and MW-3, which are located in the central portion 

of the plume. The increase in hydrocarbon concentrations observed in monitor well MW-4 during the 

period from June 1997 to September 1997 may be attributed to modifications to air injection and 

extraction rates made in March 1997 and to the addition of vapor extraction well VE-4, which was 

installed in April 1997. Such increases are anticipated during operation of the biosparging system, as 
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air flow is redirected into areas of the subsurface that were only minimally affected previously by the 

operation of the remedial system. Samples collected from monitor wells MW-9 and MW-11 

exhibited increases in BTEX concentrations relative to the previous sampling event. Fluctuations 

in concentrations have been previously observed in site monitor wells over the course of 

remediation. These fluctuations may be attributed to the presence of PSH, which acts as a 

continuing source of dissolved phase BTEX. These fluctuations are likely to continue until the 

PSH is removed through a combination of passive recovery and volatilization by sparging and soil 

vapor extraction. 
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4.0 CONCLUSIONS AND RECOMMENDATIONS 

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

September 1997 quarterly groundwater sampling event. 

4.1 Conclusions 

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

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

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

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

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

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

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

4.2 Recommendations 

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

• Continue monitoring hydrocarbon emissions on a quarterly basis using a field FID and 
discontinue analysis of air emissions samples in an analytical laboratory. 
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Nitrate, sulfate, dissolved methane, and alkalinity should be added to the current suite of 
geochemical parameters. 

Recommence free product recovery as needed in monitor wells MW-1 and MW-4. 
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Table 1 
Site Chronolgy 

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

Date Activity 

February 7, 1991 The State of New Mexico Oil Conservation Division (OCD) conducted an 
on-site inspection, including sampling of the on-site fresh water well. 

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

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

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

December 16, 1991 RSA sampled the fresh water well. Analytical results were submitted to 
the OCD. 

February 21, 1992 Western sampled the fresh water well. Analytical results were submitted 
to the OCD. 

July 29 -

August 10, 1992 

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

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

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

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

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

April 22, 1993 Brown and Caldwell sampled off-site monitoring weil. 

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 weil. 
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Table 1 (Continued) 
Site Chronolgy 

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

Date Activity 

July 15, 1993 ENSR split one groundwater sample, collected from the off-site 
monitoring well, with Brown and Caldwell. 

July 30, 1993 USTank Management, Inc. submitted the tank tightness test report to 
Brown and Caldwell. The report indicated that both tanks and their 
associated piping passed. 

August 16-19, 1993 Brown and Caldwell installed two additional downgradient monitoring 
wells. Brown and Caldwell sampled each of the existing monitoring and 
the newly installed monitoring wells. 

January 26, 1994 Brown and Caldwell performed groundwater monitoring event; existing 
monitoring wells and the fresh water well were purged and sampled. 
Groundwater samples were analyzed for BTEX. 

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

August 11, 1994 RAP approved by the OCD. 

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

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

August 2-9, 1995 Installation of biosparging system was initiated. Nineteen combined 
injection/extraction wells and three vacuum extraction wells were 
installed. 

August 14-26, 1995 Remedial Construction Services, Inc. (RCS) began construction of the 
biosparging system. 

September 19, 1995 Began operation of the extraction portion of the biosparging system. 

November 13, 1995 Began operation of the injection portion of the biosparging system. 

November 14, 1995 Brown and Caldwell conducted the November 1995 groundwater 
sampling event. 

February 23, 1996 Brown and Caldwell conducted the February 1996 groundwater sampling 
event. 

May 31, 1996 Brown and Caldwell conducted the May 1996 groundwater sampling 
event. 

August 23, 1996 Brown and Caldwell conducted the August 1996 groundwater sampling 
event. 
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Table 1 (Continued) 
Site Chronolgy 

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

Date Activity 

December 2, 1996 Brown and Caldwell conducted the December 1996 groundwater 
sampling event. 

March 12, 1997 Brown and Caldwell conducted the March 1997 groundwater sampling 
event. 

March 14, 1997 Vapor extraction well VE-4 installed. 

April 1997 Vapor extraction well VE-4 connected to the vapor extraction system. 

June 12,1997 Brown and Caldwell conducted the June 1997 groundwater sampling 
event. 

September 11-12, 
1997 

Brown and Caldwell conducted the September 1997 groundwater 
sampling event. 

W:\BJSERV\2832\025R.DOC 



Table 2 
Cumulative Groundwater Elevation Data 

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

Monitoring Well 
TOC Elevation Oate 

Measured 
Depth to 
GW (ft) 

Free Product 
Thickness 

(«) 

GW Elevation 
(ft MSL) 

Comments 

MW-1 
3,647.53 8/10/92 53.22 0.00 3,594.31 (1) 

3,647.53 2/9/93 53.03 0.00 3,594.50 

3,647.53 8/18/93 53.10 0.00 3,594.43 

3,647.53 1/26/94 53.31 0.00 3,594.22 

3,647.53 5/3/95 54.64 0.20 3,593.05 (2) 

3,647.53 7/31/95 54.14 0.00 3,593.39 

3,647.53 11/14/95 53.69 0.00 3,593.84 

3,647.53 2/23/96 54.32 0.00 3,593.21 

3,647.53 5/31/96 54.14 0.00 3,593.39 

3,647.53 8/23/96 56.17 0.00 3,591.36 

3,647.53 12/2/96 55.27 0.00 3,592.26 

3,647.53 3/12/97 55.70 0.27 3,592.05 (3) 

3,647.53 6/12/97 55.08 0.02 3,592.47 

3,647.53 9/12/97 55.64 0.51 3,592.31 

MW-2 
3,647.59 8/10/92 52.82 0.00 3,594.77 0) 
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 

(4) 

MW-3 
3,647.68 8/10/92 52.99 0.00 3,594.69 (D 
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 (3) 

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

3,645.00 9/11/97 52.71 0.00 3,592.29 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Depth to 
GW (ft) 

Free Product GW Elevation 

Monitoring Well 
TOC Elevation Date 

Measured 

Depth to 
GW (ft) 

Thickness 
(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 (3) 

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

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

MW-5 
3,647.72 8/10/92 52.38 0.00 3,595.34 (1) 

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

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

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

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

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

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

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

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

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

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

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

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

3,647.72 9/12/97 54.29 0.00 3,593.43 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Depth to 
GW(ft) 

Free Product GW Elevation 

Monitoring Well 
TOC Elevation Date 

Measured 

Depth to 
GW(ft) 

Thickness 
(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 (3) 

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

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

MW-7 
3,644.55 2/9/93 50.53 0.00 3,594.02 (1) 

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 (3) 

3,644.55 6/12/97 53.08 0.00 3,591.47 

3,644.55 9/11/97 53.00 0.00 3,591.55 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitoring Well 
TOC Elevation Date 

Measured 

Depth to 
GW (ft) 

Free Product 
Thickness 

(ft) 

GW Elevation 
(ft MSL) 

Comments 

MW-8 
3,644.87 2/9/93 50.48 0.00 3,594.39 (1) 

3,644.87 8/18/93 50.67 0.00 3,594.20 

3,644.87 1/26/94 50.96 0.00 3,593.91 

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 (3) 

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

3,644.87 9/11/97 52.73 0.00 3,592.14 

MW-9 
3,644.78 4/22/93 49.73 0.00 3,595.05 (D 
3,644.78 7/15/93 49.65 0.00 3,595.13 

3,644.78 8/18/93 49.85 0.00 3,594.93 

3,644.78 1/26/94 50.02 0.00 3,594.76 

3,644.78 5/3/95 51.35 0.00 3,593.43 

3,644.78 7/31/95 50.97 0.00 3,593.81 

3,644.78 11/14/95 50.43 0.00 3,594.35 

3,644.78 2/23/96 51.12 0.00 3,593.66 

3,644.78 5/31/96 50.89 0.00 3,593.89 

3,644.78 8/23/96 50.98 0.00 3,593.80 

3,644.78 12/2/96 51.58 0.00 3,593.20 

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

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

3,644.78 9/12/97 51.95 0.00 3,592.83 PSH Sheen 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitoring Well 
TOC Elevation Oate 

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 (3) 

3,644.47 6/12/97 53.99 0.00 3,590.48 

3,644.47 9/12/97 53.94 0.00 3,590.53 

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 (3) 

3,643.78 6/12/97 53.96 0.00 3,589.82 

3,643.78 9/12/97 52.93 0.00 3,590.85 

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

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

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

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

Redox 
(mV) 

Dissolved 
Oxygen 
(mg/L) 

Ferrous Iron 
(mg/L) 

MW-3 

9/11/97 0 7.18 1,208 19.3 11 5.37 

1 7.16 1,216 19.1 -50.4 5.00 

2 7.17 1,221 19.1 •83 4.85 

2 7.20 1,220 19.1 -89.9 5.70 

3 7.17 1,223 19.2 -90.8 4.97 

3 7.17 1,223 19.2 -91.7 4.96 0.0 

MW-5 

9/12/97 1 7.52 1,127 18.8 35.2 6.42 

2 7.22 1,105 18.8 43.2 5.75 

2 7.21 1,107 18.8 49.8 5.50 

3 7.20 1,109 18.8 54.1 5.44 0.0 

MW-6 

9/11/97 1 8.14 1,653 20.0 51 7.85 

2 8.03 1,375 19.9 61.1 7.51 

2 8.04 1,317 20.9 55.1 7.50 

2 7.99 1,286 22.1 65.7 6.91 

3 7.97 1,183 20.5 72.8 7.54 0.0 

MW-7 

9/11/97 1 6.68 1,664 20.4 57.9 3.49 

1 6.69 1,661 20.1 67.5 3.03 

2 6.69 1,601 20.1 74 2.96 

3 6.70 1,574 19.9 80.6 3.03 

3 6.70 1,574 20.1 83.2 3.06 0.0 
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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-8 

9/11/97 1 6.82 1,747 19.4 30.9 3.22 

1 6.81 1,732 19.4 36.6 3.02 

2 6.81 1,724 19.4 39.7 2.79 

2 6.81 1,715 19.3 45.9 2.52 

3 6.81 1,716 19.3 48.3 2.62 0.0 

MW-10 

9/12/97 1 6.77 7,450 19.5 -99.5 1.16 

1 6.78 7,680 19.5 -104.2 0.91 

2 6.79 7,651 19.6 -102.4 1.98 

2 6.80 7,542 19.6 -105.6 0.85 

3 6.81 7,548 19.7 -108.9 0.65 9.4 

MW-11 

9/12/97 1 6.99 7,513 19.8 -65.5 5.40 

2 6.95 7,444 19.8 -76.8 2.26 

3 6.94 7,351 19.6 -71.7 2.40 

3 6.93 7,352 19.6 -73.8 1.80 3.2 

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

NR = No Reading 
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Table 4 
Cumulative Analytical Results for 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-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 

6/12/97 Regular 5300 34000 7500 27000 180 160 

9/12/97 Regular 1800 4400 1000 3000 23 21 

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 

6/12/97 Regular 860 4800 1700 2600 1.9 20 

9/11/97 Regular 770 3000 1600 1900 1.6 16 
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Table 4 
Cumulative Analytical Results for Groundwater Samples 

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

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

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

MW-4 

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

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

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

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

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

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

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

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

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

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

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

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

6/12/97 Regular 47 270 360 950 2.5 6.2 

9/12/97 Regular 92 840 670 2100 15 7.6 

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 

6/12/97 Regular < 1 < 1 < 1 < 1 <0.1 <0.1 

9/12/97 Regular < 1 < 1 < 1 < 1 <0.1 <0.1 
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Table 4 
Cumulative Analytical Results for Groundwater Samples 

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

Benzene Toluene Ethylbenzene Xylenes TPH-D TPH-G 

Well ID Sample Date Sample Type Well ID Sample Date Sample Type 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 

6/12/97 Regular 1900 1400 410 310 7.8 7.4 

9/11/97 Regular 11 1.3 3.4 < 1 1 <0.1 

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 

6712/97 Regular < 1 < 1 < 1 < 1 <0.1 <0.1 

9/11/97 Regular < 1 < 1 < 1 < 1 <0.1 <0.1 
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Table 4 
Cumulative Analytical Results for 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-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 

6/12/97 Regular < 1 < 1 < 1 < 1 <0.1 <0.1 

9/11/97 Regular < 1 < 1 < 1 < 1 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 

6/12/97 Regular 4.7 2.1 11 97 2.6 2.2 

6/12/97 Duplicate <5 <5 6.6 69 5.2 1.9 

9/12/97 Regular 2.1 | 2.3 2.1 120 1.2 1.9 

Table printed: 10/16/97 Page 4 of 5 



Table 4 
Cumulative Analytical Results for Groundwater Samples 

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

Well 10 Sample Oate Sample Type 
Benzene Toluene Ethylbenzene Xylenes TPH-D TPH-G 

Well 10 Sample Oate Sample Type 
micrograms per liter, (jg/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 

6/12/97 Regular 150 12 30 < 5 0.68 <0.5 

9/12/97 Regular 87 2.3 26 2.7 0.76 0.33 

9/12/97 Duplicate 87 2.4 26 2.8 0.79 0.33 

MW-11 

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

1/27/94 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 

6/12/97 Regular 150 23 19 <5 1.1 0.55 

9/12/97 Regular 220 15 27 13 1 0.46 

MW-2 destroyed after January, 1994 NA = Not Analysed NS = Not Sampled 

NSP = Not Sampled due to Phase Separated Hydrocarbons 

Table printed: 10/16/97 Page 5 of 5 
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APPENDIX A 

Groundwater Sampling Forms 

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



WELL ID BROWN AND CALDWELL 
Groundwater Sampling Field Data Sheet 

Project Number: j 2 f f 3> T a a k Number: / 2^— Date: 

Casing Diameter 

Total Oepth of Well from TOC 

Static Water from TOC 

Product Level Irom TOC 

Length of Watar Column 

L 

Screened Interval (Irom GS) 

Purge Equipment 

Sample Equipment fy I ^ y/&ZA><E? 

Analytical Equipment (pH, 0 0 . Redox, filtration, etc) 

Equipment Calibration - Time 

PH 

PH 

Conotuotano* 
Standard: 

Mauund VakM: 

|i/nhoafcm«t2S*C 

Lunho*Vcm »tas*C 

BliMatvert Qrvaon 

DO M«t«r Calitxat*d to: 

Geochemical Parameters Comments; 

Ferrous Iron: j [ J / \ 

Comments; 

Disaolved Oxygen: . J A 
AS H mg/L 

mmm: A] t\ 

Sulfate: f j \ \ 
mtyt 

PPE Worn: 

A); tele. y*y,'cJ Gloves 
Disposition of Purge Water 

Sampler's Signature: 



BROWN AND CALDWELL 

Groundwater Sampling Field Data Sheet 

Project Number: <y&> 3 ) 2— T a s , t Number 

WELL ID 

Data: 

Casing Diameter Purge Equipment Equipment Calibration • Time 

9 
<- " octm 

Purge Equipment 

= at Total Deptn of Well from TOC PH = at •c 

Static Water from TOC Sample Equipment PH =» at •c 

<rxil m Dft/ws&i/e Sailer 
Product Level from TOC 

Dft/ws&i/e Sailer 
QgntttlCttvftv 

Conductance 
SUndard: /Iunhoa/cma!25*C 

Length of Watar Column Analytical Equipment (pH, DO. Redox, filtration, eta) 

fli Q> *m Mesaurad Vatua: tunne ia/cmai2J*C 

Wall Volume 

A ?/ DtiMQhtvd Oxwen 

mo/L Screened interval (from GS) OO U t l t Calibratad to: mo/L 

—~H£L 
Time Well j Gallons I H I y 

Volume I Removed I p p Conductivity 
_ . | Dissolved 
n e t t o x 1 Oxvtjen 

visual Description 

\ //,o 5737 

£,0 

M l 
(.51 

7,/7 (IZ( -83.0 

V ?.zo 

7//7 

mo 

\W 

S~<70 

V.?7 7̂< 6 
6 

7,n 
i%n W 3 ^ / . 7 

Geochemical Parameters 

Ferrous Iron: 0 mgA 

Dissolved Oxygen: 
^fc mgl 

Nitrate: 
mo/L 

Sulfate: 
mgA 

Comments; 

PPE Worn: / / A 

Aevel U 
Sampler's Signature: 

/ I * 1/1 
Disposition of Purge Water 

1 fi^^LA* t A y o ^ — 



WELL ID 
BROWN AND CALDWELL 

Groundwater Sampling Field Data Sheet 

Proiect Number: t?^^3'-7^ Task Number / Date: ? / / ^ 7 

Casing Diameter 

2^ tents 
Total Depth 0 f Well from TOC 

Static Water from TOC 

Product Level from TOC 

Length of Water Column 

f . *3 . 
Wall Volume 

IMS' 
Screened Interval (from GS) 

Purge Equipment 

Sample Equipment fy l y g l ^ ^ / g f j 

Analytical Equipment (pH, 0 0 . Redox, filtration, etc.) 

Equipment Calibration - Time 

PH 

pH 

GBOHUBCBOC 

Conductance 
Standard: 

Measured Value: 

tunhos/cmat2S*C 

|tmhoa/cmai2S*C 

QUmlmaOmBen 

OO Meter Calibratad to: ma*. 

Time Well 
Volume 

Gallons 
Removed PH Temp 

A) 

Conductivity Redox Dissolved 
Oxygen 

visual Description 

Geochemical Parameters 

Ferrous Iron: 

Dissolved Oxygen: 

mgA 

mg*. 

Nitrate: A) ft mo/L 

Sulfate: 

Commmms: 

PPE Worn 

!3W D 
Disposition of Purge Water 



BROWN AND CALDWELL 
Groundwater Sampling Field Data Sheet 

Project Number: Task Numben 

WELL IP: /VCJ-S~ 

Date: 

Casing Diameter 

inches 

Total Daptfi of Well from TOC 

Static Water frorrtTOC 

Product Level from TOC 

Length of Water Column 

10.3/ . 
Well Volume 

gal 

Screened Interval (from GS) 

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

Equipment Calibration • Time 

pH 7 

PH 

Qonriuewifv 

Conductance 
Standard: 

Fc 

lunhoa/cm i t 25* C 

Manured Value: M<nhQ*/cmat2S*C 

rummlvtKi Clrvnan 

OO Meter Calibratad to: 

16: OMM 17& y 
Time 

Wall Gallons 
Volume Removed 

PH Temp Cooductlvity 
1 Dissolved 1 

Redox j Qxyqen ' Visual Description 

OW ( 7,5£ 

-

Ml. 

UHl ~7.11 //OS" 

'vo wi //oy Y9,Y <SD 

//o? SV/ 

— 

7Av 
• — 

Geochemical Parameters C&mmsnrs; 

Ferrous Iron: o mart. 

Dissolved Oxygen: 
mg/L 

Nitrate: 
mgA. 

Sulfate: M mo/L 

PPE Worn 

'/UtW.' ie Sv*? < cJ Glove? 
Disposition of Purge Water 

Sampler's Signature: 



BROWN AND CALDWELL 
Groundwater Sampling Field Data Sheet 

Project Number: Task Number 

WELL ID: ^UJ - & 

Date: £> 

Casing Diameter Purge Equipment Equipment Calibration - Time 

Total Depth of Well from TOC pH f a. •c 

Static Water from TOC Sample Equipment PH = at •c 

-53, 7 2 fa* 
Product Level from TOC 

AJ/0 

Gmsusom 
Conducunca 
Standard: <^unhoa/emat23*C 

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

Measured Value: Mnhoa/cmat2S*C 
Wall Volume 

Analytical Equipment (pH DO, Redox, filtration, eta) 

/ 0 ( & gal 

Analytical Equipment (pH DO, Redox, filtration, eta) 

ffluowgQnwf! 
moA Screened Interval (from GS) DOM Mar Calibratad to: moA 

Time 1 Well 
! Volume 

Gallons 
Removed | PH Temp Conductivity Redox 

I Dissolved 
1 Oxygen Visual Description 

Mol- 7,fr 

UHZ- lS I TDK GU 7 r / 7SZ. ? _ 

LV1 7 53 J ^ . / 
i m 

<2.3^ 7*11 £577 i n ? 

3.0 -32- IT) JO-SI J/33 
/ — 

y j 7 ^ 
Geochemical Parameters Cnmmenrs: 

Ferrous Iron: 0 moAl 

Dissolved Oxygen: 
mgA. 

Nitrate: —• mg/L 

Sulfate: — 
mo/L 



WELL ID: BROWN AND CALDWELL 
Groundwater Sampling Field Data Sheet 

Project Number: ^ ^ Task Number / cyL. <»»•• &?////?! 
Casing Diameter Purge Equipment | Equipment Calibration - Time 

a 
^ — mctat 

Purge Equipment 

Total Depth of Well trom TOC 

Purge Equipment 

pH • i t *C 

G L ^ b feet 
Static Water from TOC Sample Equipment pH ' at *c 

S3. DO im 
Product Level from TOC nenrtumvitv 

Conductance 
Standard: wrnhoa/cmat25*C 

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

Maaaiirsd Value: Mfnhoa/cmat2S*C 
Well Volume 

QtuatYWQman 
K Calibratad to: mgA. Screened Interval (from GS) DO Mat. K Calibratad to: mgA. 

—i 1 Wel l 
Time | „ , 1 Volume 

Gallons I H 

Removed 1 p Temp Conductivity Redox ! 0 l 8 S O , V e d 

H e d 0 X 1 Oxygen 
Visual Description 

tll( all / 

2QHS 
(fri SI. J 

(IH <2c,/<r 3 / L 

(in G-(J] tbOl 

f~n\ i &<1Q /in !S1<-/ 3*03 31. 2_ 

3-*\ 6.10 3.oL> 33</ 
Geochemical Parameters Comments; 

Ferrous Iron: o mgA. 

Dissolved Oxygen: 
mgA 

Nitrate: 
mgrt. 

Sulfate: VP mgA 

PPE Worn: 

UJ D 
Disposition of Purge Water in or rurge water it 

Sampler's Signature. 



BROWN AND CALDWELL W E L L I D : ^ j j - % 
Groundwater Sampling Field Data Sheet 

Project Number: <:j>L'o?"3 3^ Task Number: / Date: ^ / / / / t f 7 

Casing Diameter 

Total Depth of Well from TOC 

3"7 «»«t 
Static Water from TOC 

.5-3.73 >* 
Product Level trom TOC 

iJ/ft I* 

Length of Watar Column 

Well Volume 

Osl 

Screened Interval (from GS) 

Purge Equipment 

Sample Equipment 

Analytical Equipment (pH, OO, Redox, filtration, eta) 

Equipment Calibration • Time 

PH 

PH 

Conductance 
Standard: umhos/cm at 2S*C 

Manured Value: umhos/cm at 2S*C 

UuotnaQxtom 
OO Mater Calibrated to: mg*. 

_ 1 Well 
T i m e ! volume 

Gallons 1 H 

Removed 1 
Temp Conductivity 1 Dissolved 1 

R a d o x I Oxvqen 1 Visual DescnptJon 

IS-T7 

/ /9.</<T nil 3.2~L 11.1 

/ W 3.0Z-

/,*? 39.1 

iuo y l%3d nitr is,7 IJ 

foil M I 
r 

/V 
Geochemical Parameters Comments: 

Ferrous Iron: o> moAJ 

Dissolved Oxygen: 3 mg/L 

Nitrate: M mgn. 

Sulfate: 
mgA 

PPE Worn: jUd D 
Disposition of Purge Water 

Sampler's Signature: 



BROWN AND CALDWELL WELL ID: /VUJ ' 7 
Groundwater Sampling Field Data Sheet 

Project Number: Task Number: 

Purge equipment f J ^ ^ C ^ M ^ Casing Diameter 

Inches 

Total Depth of Well from TOC 

Static Water from TOC 

si, ? r 
Product Level from TOC 

S/- f.S~~ «ast 
Length of Water Column 

1ft 3Z- n 
Wall Volume 

A3 7 gsl 

Screened Interval (from GS) 

leet 

Sample Equipment 

Dis/><>5* 

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

Equipment Calibration - Time 

pH 

pH 

Ganductnritv 

Conductance 
Standard: urnhos/cm at 25* C 

Measured Value: umhoa/cm at 25* C 

Dlttohrad Oxvatm AJhX 
DO Meter Calibratad to: mgA. 

Time 
Well 

Volume 
Gallons i 

Removed I 
Temp Conductivity Redox ! D l 8 s o l v e d 

H e d o x I Oxygen Visual Description 

JO/A H 
r 

Geochemical Parameters 

Ferrous Iron: / ( J ( \ 

Dissolved Oxygen: 

ng/L 

mgA 

Nitrate: 

Sulfate: 

mgA. 

mgAI 

Comments: 

PPE Worn: 

Disposition of Purge Water: 

Sampler's Signature: 



WELL ID 
BROWNANDCALDWELL 

Groundwater Sampling Field Data Sheet 

Project Number: <?^ < Cv3 2 ~ - Task Numben / Z ~ Date: o% 

Casing Diameter 

2- Inches 

Total Depth of Well from TOC 

b3<bO im 
Static Water from TOC 

S3<7^ im 
Product Level from TOC 

Length of Water Column 

Well Volume 

I, SI sal 

Screened Interval (from GS) 

Purge Equipment 

Sample Equipment / ' ^ 

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

ysx 

Equipment Calibration - Time 

pH 

PH 

FcxcJrty 

Qpptiuntnmv 

Cenductance 
Standard: / umhoa/cm at 2S* C 

Meaaiirarl Vaiua: umhoe/om ai2S*C 

DO MtK-K Calibrated to: 

— I Well Time 1 .. . ! Volume 
Gallons 1 n U 1 _ 

Removed 1 p H I T e m p Conductivity 
I Dissolved 1 1 

Redox j j Visual Description j 

/ 1V5D 

7£S0 7 ^ 2 -

7^<T/ 3V1 

33.0 

,w 6^/ 7*0*.? 33:1 
Geochemical Parameters 

Ferrous Iron: 

Dissolved Oxygen: 

ad mg/L 

mgA. 

Nitrate: 
mgA 

Sulfate: 
mgA 

Commenis; 

/ 

SIS* 
7 ^ 7 W 

PPE Worn 
:
 D 

Disposition of Purge Water 

Sampler's Signature: 



BROWN AND CALDWELL 
Groundwater Sampling Field Data Sheet 

Project Numben Q 2 < ^ 3 > 3 — Task Number / 7— 

WELL ID: /VuJ - / / 

Date: O c } / / z / 9 7 

Casing Diameter 

_2=, mortes 

Total Depth of Well from TOC 

si, 7>r le 

Static Water from TOC 

S*,?3 
Product Level from TOC 

_7>W 
Length of Water Column 

Well Volume 

/, /3 
Screened Interval (from GS) 

Purge Equipment 

Sample Equipment 

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

Equipment Calibration • Time 

PH 7 

pH 

Kanauanntif 

Conductance 
Standard: 

Measured Value: 

pac A v / 
wnhoa/cmai25*C 

umnoa/cm ai2S* C 

ntuohmdOyvoen 

OO Meter Calibrated to: fnejTL 

•n™. 1 Well Time i ., . 
! Volume 

Gallons i „ 
Removed 1 

Temp 
1 i Dissolved 

Conductivity | Redox j Visual Description 

/ 3, r 

Of/1 nil aw, / 

- 7 / 7 3 S1/ 

3.fS \9.(*</ 735'oL 33,S^ 

Geochemical Parameters Comments; 

Ferrous Iron: 3,7- mgA. 

Dissolved Oxygen: 
mgA. 

Nitrate: 
mgA. 

Sulfate: 
mgA 

PPE Worn: 

Disposition of Purge Water. 

Sampler's Signature: 



® 



APPENDIX B 

Laboratory Analytical Report for Groundwater Samples 

W:\BJSERV\2832\025R.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 

September 25, 1997 

Mr. Rick Rexroad 
BROWN and CALDWELL 
1415 Louisiana 
Houston, TX 77002 

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

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

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

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

Southern Petroleum Laboratories 

Bernadette A. Fini 
Project Manager 



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: 97-09-645 

Approved f o r Release by: 

ernadette A. F i n i , P r o j e c t 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 i thout 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 . 



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. H9-9709645-01 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Rick Rexroad DATE: 09/26/97 

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

PROJECT NO: 
MATRIX: 

DATE SAMPLED: 
DATE RECEIVED: 

2832.12 
WATER 
09/11/97 
09/13/97 

15:42:00 

ANALYTICAL DATA 
PARAMETER 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENE 

TOTAL VOLATILE AROMATIC HYDROCARBONS 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenz ene 

Method 802OA *** 
Analyzed by: VHZ 

Date: 09/18/97 
Petroleum Hydrocarbons - Gasoline 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Modified 8015A - Gasoline*** 
Analyzed by: VHZ 

Date: 09/18/97 

Tot a l Petroleum Hydrocarbons-Diesel 

RESULTS DETECTION UNITS 
LIMIT 

ND 1.0 P Mg/L 
ND 1.0 P Mg/L 
ND 1.0 P Mg/L 
ND 1. 0 P Mg/L 
ND Mg/L 

Recovery 
93 
83 

ND 

% Recovery 
107 
73 

0 . 1 P mg/L 

0.10 0.1 P mg/L 

Surrogate 
n-Pentacosane 

Modified 8015A - Diesel *** 
Analyzed by: RR 

Date: 09/19/97 01:13:00 

Recovery 
94 

ND Not detected. (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 SW84 6, 3rd Ed. 

COMMENTS: Sample contains petroleum hydrocarbons from c l 0 - c l 5 
t h a t do not resemble a d i e s e l pattern.(C10-C24) RR 

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. 



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. H9-9709645-01 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Rick Rexroad DATE: 09/26/97 

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

PROJECT NO: 283 2.12 
MATRIX: WATER 

DATE SAMPLED: 09/11/97 15:42:00 
DATE RECEIVED: 09/13/97 

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 09/18/97 
Method 3510B *** 
Analyzed by: PC 

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

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. 

COMMENTS: Sample contains petroleum hydrocarbons from c l 0 - c l 5 
t h a t do not resemble a d i e s e l pattern.(C10-C24) RR 

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. 



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. H9-9709645-02 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Rick Rexroad DATE: 09/26/97 

PROJECT: Hobbs-BJ Services 
SITE: Hobbs, NM 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: MW-7 

PROJECT NO: 2832.12 
MATRIX: WATER 

DATE SAMPLED: 09/11/97 16:30:00 
DATE RECEIVED: 09/13/97 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION 

LIMIT 
UNITS 

BENZENE ND 1.0 P Mg/L 
TOLUENE ND 1.0 P Mg/L 
ETHYLBENZENE ND 1. 0 P Mg/L 
TOTAL XYLENE ND 1.0 P Mg/L 
TOTAL VOLATILE AROMATIC HYDROCARBONS ND Mg/L 

Surrogate 
1,4-Difluorobenzene 

% Recovery 
93 

4-Bromofluorobenzene 87 
Method 8020A *** 
Analyzed by: VHZ 

Date: 09/18/97 

Petroleum Hydrocarbons - Gasoline ND 0. 1 P mg/L 

Surrogate 
1,4-Difluorobenzene 

% Recovery 
103 

4-Bromofluorobenzene 73 
Modified 8015A - Gasoline*** 
Analyzed by: VHZ 

Date: 09/18/97 

T o t a l Petroleum Hydrocarbons-Diesel ND 0. 1 P mg/L 

Surrogate 
n-Pentacosane 

% Recovery 
96 

Modified 8015A - Diesel *** 
Analyzed by: RR 

Date: 09/19/97 01:51:00 

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 gui 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. H9-9709645-02 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Rick Rexroad DATE: 09/26/97 

PROJECT: Hobbs-BJ Services 
SITE: Hobbs, NM 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: MW-7 

PROJECT NO: 2 83 2.12 
MATRIX: WATER 

DATE SAMPLED: 09/11/97 16:30:00 
DATE RECEIVED: 09/13/97 

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 09/18/97 
Method 3510B *** 
Analyzed by: PC 

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

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 guid 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. H9-9709645-03 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Rick Rexroad DATE: 09/2 6/97 

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

PROJECT NO: 
MATRIX: 

DATE SAMPLED: 
DATE RECEIVED: 

2832.12 
WATER 
09/12/97 
09/13/97 

07:25:00 

ANALYTICAL DATA 
PARAMETER 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENE 
TOTAL VOLATILE AROMATIC HYDROCARBONS 

RESULTS 

ND 
ND 
ND 
ND 
ND 

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 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Method 8020A *** 
Analyzed by: VHZ 

Date: 09/18/97 

% Recovery 
93 
87 

Petroleum Hydrocarbons - Gasoline ND 0.1 P mg/L 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Modified 8015A - Gasoline*** 
Analyzed by: VHZ 

Date: 09/18/97 

% Recovery 
113 
73 

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

Surrogate % Recovery 
n-Pentacosane 90 

Modified 8015A - Diesel *** 
Analyzed by: RR 

Date: 09/19/97 02:29:00 

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 gu i d e l i n e s f o r q u a l i t y assurance. 

m 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. H9-9709645-03 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Rick Rexroad DATE: 09/26/97 

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

PROJECT NO: 2 83 2.12 
MATRIX: WATER 

DATE SAMPLED: 09/12/97 07:25:00 
DATE RECEIVED: 09/13/97 

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 09/18/97 
Method 3510B *** 
Analyzed by: PC 

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

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 gui d e l i n e s f o r q u a l i t y assurance. 



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. H9-9709645-04 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Rick Rexroad DATE: 09/26/97 

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

PROJECT NO: 2832.12 
MATRIX: WATER 

DATE SAMPLED: 09/11/97 18:15:00 
DATE RECEIVED: 09/13/97 

ANALYTICAL DATA 
_ PARAMETER 

• BENZENE 
TOLUENE 

• ETHYLBENZENE 
I TOTAL XYLENE 

TOTAL VOLATILE AROMATIC HYDROCARBONS 

RESULTS 

11 
1.3 
3 . 4 
ND 

15.7 

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 

fl Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

fl Method 8020A *** 
fl Analyzed by: VHZ 

Date: 09/18/97 

% Recovery 
93 
87 

fl Petroleum Hydrocarbons - Gasoline ND 0. 1 P mg/L 

H Surrogate 
fl 1,4-Difluorobenzene 

4-Bromofluorobenzene 
Modified 8015A - Gasoline*** 

1 Analyzed by: VHZ 
• Date: 09/18/97 

% Recovery 
103 
80 

• T o t a l Petroleum Hydrocarbons-Diesel 1.0 0. 1 P mg/L 

Surrogate % Recovery 
n-Pentacosane 96 

Modified 8015A - Diesel *** 
Analyzed by: RR 

Date: 09/19/97 04:24:00 

(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 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 SW84 6, 3rd Ed. 

COMMENTS: Sample contains petroleum hydrocarbons from cl0-c24 
t h a t do not resemble a d i e s e l pattern.(C10-C24) RR 

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. 



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. H9-9709645-04 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Rick Rexroad DATE: 09/26/97 

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

PROJECT NO: 
MATRIX: 

DATE SAMPLED: 
DATE RECEIVED: 

2832.12 
WATER 
09/11/97 
09/13/97 

18:15:00 

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 09/18/97 
Method 3510B *** 
Analyzed by: PC 

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

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. 

COMMENTS: Sample contains petroleum hydrocarbons from cl0-c24 
t h a t do not resemble a d i e s e l pattern.(C10-C24) RR 

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. 



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. H9-9709645-05 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Rick Rexroad DATE: 09/26/97 

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

PROJECT NO: 
MATRIX: 

DATE SAMPLED: 
DATE RECEIVED: 

2832.12 
WATER 
09/11/97 19: 
09/13/97 

30:00 

I 

UNITS 

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

mg/L 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION 

LIMIT 
BENZENE 770 10 P 
TOLUENE 3 000 10 P 
ETHYLBENZENE 1600 10 P 
TOTAL XYLENE 1900 10 P 
TOTAL VOLATILE AROMATIC HYDROCARBONS 7 27 0 

Surrogate % Recovery 
1,4-Difluorobenzene 113 
4-Bromofluorobenzene 113 

Method 8020A *** 
Analyzed by: TB 

Date: 09/21/97 

Petroleum Hydrocarbons - Gasoline 16 I P 

Surrogate % Recovery 
1,4-Difluorobenzene 137 
4-Bromofluorobenzene 120 

Modified 8015A - Gasoline*** 
Analyzed by: TB 

Date: 09/21/97 

To t a l Petroleum Hydrocarbons-Diesel 1.6 0.5 P 

Surrogate % Recovery 
n-Pentacosane 70 

Modified 8015A - Diesel *** 
Analyzed by: RR 

Date: 09/19/97 02:46:00 

(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. 

COMMENTS: Sample contains petroleum hydrocarbons from c l 0 - c l 8 
t h a t do not resemble a d i e s e l pattern.(C10-C24) RR 

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. 

mg/L 



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. H9-9709645-05 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Rick Rexroad DATE: 09/26/97 

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

PROJECT NO: 2832.12 
MATRIX: WATER 

DATE SAMPLED: 09/11/97 19:30:00 
DATE RECEIVED: 09/13/97 

ANALYTICAL DATA 
PARAMETER 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 09/18/97 
Method 3510B *** 
Analyzed by: PC 

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

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. 

COMMENTS: Sample contains petroleum hydrocarbons from c l 0 - c l 8 
t h a t do not resemble a d i e s e l pattern.(C10-C24) RR 

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. H9-9709645-06 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Rick Rexroad DATE: 09/26/97 

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

PROJECT NO: 
MATRIX: 

DATE SAMPLED: 
DATE RECEIVED: 

2832.12 
WATER 
09/12/97 
09/13/97 

09:35:00 

ANALYTICAL DATA 
PARAMETER 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENE 
TOTAL VOLATILE AROMATIC HYDROCARBONS 

RESULTS 

220 
15 
27 
13 

275 

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 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Method 8020A *** 
Analyzed by: VHZ 

Date: 09/19/97 

% Recovery 
140MI 

123 

Petroleum Hydrocarbons - Gasoline 0.46 0. 1 P mg/L 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenz ene 

Modified 8015A - Gasoline*** 
Analyzed by: fab 

Date: 09/23/97 

% Recovery 
120 
100 

T o t a l Petroleum Hydrocarbons-Diesel 1.0 0 . 1 P mg/L 

Surrogate % Recovery 
n-Pentacosane 96 

Modified 8015A - Diesel *** 
Analyzed by: RR 

Date: 09/19/97 03:24:00 

(P) - 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 MI - Matrix i n t e r f e r e n c e . 

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. 

COMMENTS: Sample contains petroleum hydrocarbons from cl0-c24 
t h a t do not resemble a d i e s e l pattern.(C10-C24) RR 

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 Analysis No. H9-9709645-06 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Rick Rexroad DATE: 09/26/97 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

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

PROJECT NO: 2 832.12 
MATRIX: WATER 

DATE SAMPLED: 09/12/97 09:35:00 
DATE RECEIVED: 09/13/97 

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 09/18/97 
Method 3510B *** 
Analyzed by: PC 

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

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. 

COMMENTS: Sample contains petroleum hydrocarbons from cl0-c2 4 
t h a t do not resemble a d i e s e l pattern.(C10-C24) RR 

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. 



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. H9-9709645-07 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Rick Rexroad DATE: 09/2 6/97 

PROJECT: Hobbs-BJ Services 
SITE: Hobbs, NM 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: MW-D 

PROJECT NO: 283 2.12 
MATRIX: WATER 

DATE SAMPLED: 09/12/97 
DATE RECEIVED: 09/13/97 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION UNITS 

LIMIT 
BENZENE 87 1.0 p Mg/L 
TOLUENE 2.4 1.0 p Mg/L 
ETHYLBENZENE 26 1.0 p Mg/L 
TOTAL XYLENE 2.8 1.0 p Mg/L 
TOTAL VOLATILE AROMATIC HYDROCARBONS 118.2 Mg/L 

Surrogate % Recovery 
1,4-Difluorobenzene 110 
4-Bromofluorobenzene 110 

Method 8020A *** 
Analyzed by: VHZ 

Date: 09/18/97 

Petroleum Hydrocarbons - Gasoline 0.33 0.1 p mg/L 

Surrogate % Recovery 
1,4-Difluorobenzene 127 
4-Bromofluorobenzene 110 

Modified 8015A - Gasoline*** 
Analyzed by: VHZ 

Date: 09/18/97 

To t a l Petroleum Hydrocarbons-Diesel 0.79 0.1 P mg/L 

Surrogate % Recovery 
n-Pentacosane 9 0 

Modified 8015A - Diesel *** 
Analyzed by: RR 

Date: 09/19/97 04:03:00 

(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. 

COMMENTS: Sample contains petroleum hydrocarbons from cl0-c2 4 
t h a t do not resemble a d i e s e l pattern.(C10-C24) RR 

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. H9-9709645-07 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Rick Rexroad DATE: 09/26/97 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

PROJECT: Hobbs-BJ Services 
SITE: Hobbs, NM 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: MW-D 

PROJECT NO: 2832.12 
MATRIX: WATER 

DATE SAMPLED: 09/12/97 
DATE RECEIVED: 09/13/97 

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 09/18/97 
Method 3510B *** 
Analyzed by: PC 

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

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. 

COMMENTS: Sample contains petroleum hydrocarbons from cl0-c24 
t h a t do not resemble a d i e s e l pattern.(C10-C24) RR 

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. 



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. H9-9709645-08 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Rick Rexroad DATE: 09/26/97 

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

PROJECT NO: 2832.12 
MATRIX: WATER 

DATE SAMPLED: 09/12/97 09:35:00 
DATE RECEIVED: 09/13/97 

ANALYTICAL DATA 
PARAMETER 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENE 
TOTAL VOLATILE AROMATIC HYDROCARBONS 

RESULTS 

87 
2 . 3 
26 

2.7 
118 . 0 

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 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Method 8020A *** 
Analyzed by: VHZ 

Date: 09/18/97 

% Recovery 
110 
110 

Petroleum Hydrocarbons - Gasoline 0.33 0.1 P mg/L 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Modified 8015A - Gasoline*** 
Analyzed by: VHZ 

Date: 09/18/97 

% Recovery 
123 
113 

T o t a l Petroleum Hydrocarbons-Diesel 0.76 0.1 P mg/L 

Surrogate 
n-Pentacosane 

% Recovery 
78 

Modified 8015A - Diesel *** 
Analyzed by: RR 

Date: 09/19/97 04:41:00 

(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 SW84 6, 3rd Ed. 

COMMENTS: Sample contains petroleum hydrocarbons from cl0-c2 4 
t h a t do not resemble a d i e s e l pattern.(C10-C24) RR 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA guid 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. H9-9709645-08 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Rick Rexroad DATE: 09/26/97 

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

PROJECT NO: 283 2.12 
MATRIX: WATER 

DATE SAMPLED: 09/12/97 09:35:00 
DATE RECEIVED: 09/13/97 

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 09/18/97 
Method 3510B *** 
Analyzed by: PC 

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

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. 

COMMENTS: Sample contains petroleum hydrocarbons from cl0-c2 4 
t h a t do not resemble a d i e s e l pattern.(C10-C24) RR 

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. 



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. H9-9709645-09 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Rick Rexroad DATE: 09/26/97 

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

PROJECT NO: 2832.12 
MATRIX: WATER 

DATE SAMPLED: 09/12/97 13:00:00 
DATE RECEIVED: 09/13/97 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION UNITS 

LIMIT 
BENZENE 2 . 1 1.0 P Mg/L 
TOLUENE 2 . 3 1.0 P Mg/L 
ETHYLBENZENE 2 . 1 1.0 P Mg/L 
TOTAL XYLENE 120 1.0 P Mg/L 
TOTAL VOLATILE AROMATIC HYDROCARBONS 126. 5 Mg/L 

Surrogate % Recovery 
1,4-Difluorobenzene 93 
4-Bromofluorobenzene 170MI 

Method 802OA *** 
Analyzed by: MF 

Date: 09/19/97 

Petroleum Hydrocarbons - Gasoline 1.9 0.1 P mg/L 

Surrogate % Recovery 
1,4-Difluorobenzene 130 
4-Bromofluorobenzene 220MI 

Modified 8015A - Gasoline*** 
Analyzed by: TB 

Date: 09/20/97 

Tot a l Petroleum Hydrocarbons-Diesel 1.2 0.5 P mg/L 

Surrogate % Recovery 
n-Pentacosane 8 6 

Modified 8015A - Diesel *** 
Analyzed by: RR 

Date: 09/19/97 05:20:00 

(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 MI - Matrix i n t e r f e r e n c e . 

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. 

COMMENTS: Sample contains petroleum hydrocarbons from c l 0 - c l 7 
t h a t do not resemble a d i e s e l pattern.(C10-C24) RR 

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. 



HOUSTON LABORATORY 
8880 INTERCHANGE ORIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

C e r t i f i c a t e of Analysis No. H9-9709645-09 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Rick Rexroad DATE: 09/26/97 

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

PROJECT NO: 2832.12 
MATRIX: WATER 

DATE SAMPLED: 09/12/97 13:00:00 
DATE RECEIVED: 09/13/97 

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 09/18/97 
Method 3510B *** 
Analyzed by: PC 

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

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. 

COMMENTS: Sample contains petroleum hydrocarbons from c l 0 - c l 7 
t h a t do not resemble a d i e s e l pattern.(C10-C24) RR 

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. 



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. H9-9709645-10 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Rick Rexroad DATE: 09/26/97 

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

PROJECT NO: 
MATRIX: 

DATE SAMPLED: 
DATE RECEIVED: 

2832.12 
WATER 
09/12/97 
09/13/97 

13:30:00 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION UNITS 

LIMIT 
BENZENE 1800 25 P M9/L 
TOLUENE 4400 25 P M9/L 
ETHYLBENZENE 1000 25 P uq/L 
TOTAL XYLENE 3000 25 P uq/L 
TOTAL VOLATILE AROMATIC HYDROCARBONS 102 00 Mg/L 

Surrogate % Recovery 
1,4-Difluorobenzene 100 
4-Bromofluorobenzene 112 

Method 8020A *** 
Analyzed by: TB 

Date: 09/21/97 

Petroleum Hydrocarbons - Gasoline 21 2 P mg/L 

Surrogate % Recovery 
1,4-Difluorobenzene 112 
4-Bromofluorobenzene 104 

Modified 8015A - Gasoline*** 
Analyzed by: TB 

Date: 09/21/97 

T o t a l Petroleum Hydrocarbons-Diesel 23 10 P mg/L 

Surrogate % Recovery 

(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. 

COMMENTS: Sample contains petroleum hydrocarbons from c l 0 - c l 7 
t h a t do not resemble a d i e s e l pattern.(C10-C24) RR 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA guid 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. H9-9709645-10 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Rick Rexroad DATE: 09/26/97 

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

PROJECT NO: 2832.12 
MATRIX: WATER 

DATE SAMPLED: 09/12/97 13:30:00 
DATE RECEIVED: 09/13/97 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION UNITS 

LIMIT 
n-Pentacosane D 

Modified 8015A - Diesel *** 
Analyzed by: RR 

Date: 09/22/97 03:35:00 

L i q u i d - l i q u i d e x t r a c t i o n 09/18/97 
Method 3510B *** 
Analyzed by: PC 

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

D - D i l u t e d , l i m i t s not a p p l i c a b l e . 

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. 

COMMENTS: Sample contains petroleum hydrocarbons from c l 0 - c l 7 
t h a t do not resemble a d i e s e l pattern.(C10-C24) RR 

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. 



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. H9-9709645-11 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Rick Rexroad DATE: 09/2 6/97 

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

PROJECT NO: 283 2.12 
MATRIX: WATER 

DATE SAMPLED: 09/12/97 13:15:00 
DATE RECEIVED: 09/13/97 

ANALYTICAL DATA 
PARAMETER 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENE 

TOTAL VOLATILE AROMATIC HYDROCARBONS 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Method 8020A *** 
Analyzed by: MF 

Date: 09/20/97 
Petroleum Hydrocarbons - Gasoline 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Modified 8015A - Gasoline*** 
Analyzed by: fab 

Date: 09/23/97 

To t a l Petroleum Hydrocarbons-Diesel 

Surrogate 
n-Pentacosane 

Modified 8015A - Diesel *** 
Analyzed by: RR 

Date: 09/23/97 01:58:00 

RESULTS DETECTION UNITS 
LIMIT 

92 5.0 P Mg/L 
840 5.0 P Mg/L 
670 5.0 P Mg/L 

2100 5.0 P Mg/L 
3702 Mg/L 

Recovery 
93 

140MI 

7 . 6 

% Recovery 
107 
147 

15 

Recovery 
90 

0.5 P 

0.5 P 

mg/L 

mg/L 

I 
I 

(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 MI - Matrix i n t e r f e r e n c e . 

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. 

COMMENTS: Sample contains petroleum hydrocarbons from cl0-c24 
t h a t do resemble a d i e s e l pattern.(C10-C24) RR 

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. 



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. H9-9709645-11 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Rick Rexroad DATE: 09/26/97 

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

PROJECT NO: 
MATRIX: 

DATE SAMPLED: 
DATE RECEIVED: 

2832.12 
WATER 
09/12/97 
09/13/97 

13:15:00 

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 09/19/97 
Method 3510B *** 
Analyzed by: PC 

Date: 09/21/97 10:00:00 

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. 

COMMENTS: Sample contains petroleum hydrocarbons from cl0-c24 
t h a t do resemble a d i e s e l pattern.(C10-C24) RR 

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. 



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. H9-9709645-12 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Rick Rexroad DATE: 09/26/97 

PROJECT: Hobbs-BJ Services 
SITE: Hobbs, NM 
SAMPLED BY: Provided By SPL 
SAMPLE ID: T r i p Blank 

PROJECT NO: 
MATRIX: 

DATE SAMPLED: 
DATE RECEIVED: 

2832.12 
WATER 
09/11/97 
09/13/97 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION UNITS 

LIMIT 
BENZENE ND 1.0 P Mg/L 
TOLUENE ND 1.0 P Mg/L 
ETHYLBENZENE ND 1.0 P Mg/L 
TOTAL XYLENE ND 1.0 P Mg/L 
TOTAL VOLATILE AROMATIC HYDROCARBONS ND Mg/L 

Surrogate % Recovery 
1,4-Difluorobenzene 93 
4-Bromofluorobenzene 77 

Method 8020A *** 
Analyzed by: MF 

Date: 09/20/97 

Petroleum Hydrocarbons - Gasoline ND 0.1 P mg/L 

Surrogate % Recovery 
1,4-Difluorobenzene 110 
4-Bromofluorobenzene 67 

Modified 8015A - Gasoline*** 
Analyzed by: TB 

Date: 09/20/97 

ND - Not detected. (P) - 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 guidelines f o r q u a l i t y assurance. 



QUALITY CONTROL 

DOCUMENTATION 



Aqueous 

* * SPL BATCH QUALITY CONTROL REPORT * * 

METHOD 8020** * 

Batch I d : HP U970918052900 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

L A B O R A T O R Y CONTROL SAMPLE 

S P I K E Method Spike Blank Spike QC LimitsC**) 

COMPOUNDS Blank Result Added Result Recovery (Mandatory) 

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

Benzene ND 50 43 86.0 62 - 121 

Toluene ND 50 45 90.0 66 - 136 

Ethyl Benzene ND 50 45 90.0 70 - 136 

0 Xylene ND 50 45 90.0 74 - 134 

M&P Xylene ND 100 89 89.0 77 - 140 

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

S P I K E Sample Spike Matrix Spi ke Matrix Spike MS/MSD QC Limits(***) 

COMPOUNDS Results Added Dupli cate Relative % (Advisory) 

Result Recovery Result Recovery Di fference RPD 

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

BENZENE 87 20 110 NC 110 NC NC 25 39 - 150 

TOLUENE 2.4 20 21 93.0 21 93.0 0 26 56 - 134 

ETHYLBENZENE 26 20 46 100 48 110 9.52 38 61 - 128 

O XYLENE ND 20 19 95.0 20 100 5.13 29 40 - 130 

M&P XYLENE 2.8 40 40 93.0 41 95.5 2.65 20 43 - 152 

A n a l y s t : VHZ 

Sequence Date: 09/18/97 
SPL ID of sample spiked: 9709645-07A 

Sample File ID: UJ7525.TX0 

Method Blank File ID: 

Blank Spike File ID: UJ7515.TX0 

Matrix Spike File ID: UJ7520.TX0 

Matrix Spike Duplicate File ID: UJ7521.TX0 

* = Values Outside QC Range. « = Data outside Method Specification limits. 

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

ND = Not Detected/Below Detection Limit 

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

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

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

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

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

SAMPLES IN BATCH(SPL ID): 9709604-03A 

9709645-04A 

9709809-06A 

9709809-07A 

9709645-07A 

9709645-01A 

9709645-05A 

9709604-04A 

9709809-09A 

9709645-02A 

9709809-01A 

9709809-08A 

9709645-08A 

9709645-03A 

9709809-04A 

9709809-1 OA 

9709604-05A 



M a t r i x : Aqueous 

U n i t s : j ig /L 

SPL BATCH QUALITY CONTROL REPORT * * 

METHOD 8020* * * 

Batch I d : HP U970921091200 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

L A B O R A T O R Y CONTROL SAMPLE 

S P I K E Method Spi ke Blank Spi ke QC Limits(**) 

COMPOUNDS Blank Result Added Result Recovery (Mandatory) 

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

Benzene ND 50 50 100 62 - 121 

Toluene ND 50 50 100 66 - 136 

EthylBenzene ND 50 44 88.0 70 - 136 

0 Xylene ND 50 41 82.0 74 - 134 

M&P Xylene ND 100 83 83.0 77 - 140 

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

S P I K E Sample Spi ke Matrix Spike Matrix Spi ke MS/MSD QC Limits(***) 

COMPOUNDS Results Added Dupli cate Relative % (Advisory) 

Result Recovery Result Recovery Di fference RPD 

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

BENZENE 11 20 27 80.0 27 80.0 0 25 39 - 150 

TOLUENE ND 20 18 90.0 17 85.0 5.71 26 56 - 134 

ETHYLBENZENE ND 20 18 90.0 15 75.0 18.2 38 61 - 128 

O XYLENE ND 20 17 85.0 15 75.0 12.5 29 40 - 130 

M&P XYLENE ND 40 33 82.5 29 72.5 12.9 20 43 - 152 

Analyst: TB 
Sequence Date: 09/21/97 

SPL ID of sample spiked: 9709643-02A 

Sample File ID: UJ7645.TX0 

Method Blank File ID: 

Blank Spike File ID: UJ7641.TX0 

Matrix Spike File ID: UJ7638.TX0 
Matrix Spike Duplicate File ID: UJ7639.TX0 

* = Values Outside QC Range. « = Data outside Method Specification limits. 
NC = Not Calculated (Sample exceeds spike by factor of 4 or more) 
ND = Not Detected/Below Detection Limit 
% Recovery = [( <1> - <2> ) / <3> ] x 100 
LCS % Recovery = (<1> / <3> ) x 100 

Relative Percent Difference = |(<4> - <5> | / [(<4> + <5> ) x 0.5] x 100 
(**) = Source: SPL-Houston Historical Data (3rd Q '95) 
(***) = Source: SPL-Houston Historical Data (4th Q '94) 

SAMPLES IN BATCH(SPL ID): 9709856-08A 9709856-07A 9709643-05A 9709645-05A 

9709645-1 OA 9709643-03A 9709643-02A 
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** SPL BATCH QUALITY CONTROL REPORT ** 

METHOD 8020*** 

Batch Id : 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

HP U970919101800 

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 Spi ke Blank Spi ke QC Limits(**) 

COMPOUNDS Blank Result Added Result Recovery (Mandatory) 

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

Benzene ND 50 42 84.0 62 - 121 

Toluene ND 50 45 90.0 66 - 136 

EthylBenzene ND 50 45 90.0 70 - 136 

O Xylene ND 50 45 90.0 74 - 134 

M&P Xylene ND 100 91 91.0 77 - 140 

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

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

COMPOUNDS Results Added Duplicate Relative X (Advisory) 

Result Recovery Result Recovery Difference RPD 

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

BENZENE ND 20.0 18 90.0 18 90.0 0 25 39 - 150 

TOLUENE ND 20.0 18 90.0 19 95.0 5.41 26 56 - 134 

ETHYLBENZENE ND 20.0 18 90.0 18 90.0 0 38 61 - 128 

O XYLENE ND 20.0 17 85.0 19 95.0 11.1 29 40 - 130 

M&P XYLENE ND 40.0 35 87.5 37 92.5 5.56 20 43 - 152 

Analyst: MF 
Sequence Date: 09/19/97 
SPL ID of sample spiked: 9709809-1IA 
Sample F i l e ID: UJ7561.TX0 

Method Blank File ID: 

Blank Spike File ID: UJ7559.TX0 
Matrix Spike File ID: UJ7567.TX0 
Matrix Spike Duplicate File ID: UJ7568.TX0 

* = Values Outside QC Range. « = Data outside Method Specification limits. 
NC = Not Calculated (Sample exceeds spike by factor of 4 or more) 
ND = Not Detected/Below Detection Limit 
% Recovery = [( <1> - <2> ) / <3> ] x 100 
LCS % Recovery = (<1> / <3> ) x 100 

Relative Percent Difference = |(<4> - <5> | / f(<4> + <5> ) x 0.5] x 100 
(**) = Source: SPL-Houston Historical Data (3rd Q '95) 
(***) = Source: SPL-Houston Historical Data (4th Q '94) 

SAMPLES IN BATCH(SPL ID): 9709928-01A 

9709862-03B 

9709645-11A 

9709856-03A 

9709809-11A 

9709929-01A 

9709862-04B 

9709645-1 OA 

9709856-04A 

9709809-07A 

9709930-01A 

9709862-05B 

9709856-01A 

9709862-02B 

9709809-02A 

9709862-01B 

9709645-09A 

9709856-02A 

9709809-03A 

9709645-06A 

••HUM 



Aqueous 

H9/1 

** SPL BATCH QUALITY CONTROL REPORT ** 
METHOD 8020*** 

Batch I d : HP U970920030200 

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 Limits(**) 

COMPOUNDS Blank Result Added Result Recovery (Mandatory) 

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

Benzene ND 50 38 76.0 62 - 121 

Toluene ND 50 41 82.0 66 - 136 
EthylBenzene ND 50 40 80.0 70 - 136 
0 Xylene ND 50 40 80.0 74 - 134 

M&P Xylene ND 100 80 80.0 77 - 140 

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

S P I K E Sample Spike Matrix Spike Matrix Spi ke MS/MSD QC LimitsC***) 

COMPOUNDS Results Added Duplicate Relative % (Advisory) 

Result Recovery Result Recovery Difference RPD 

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

BENZENE 4.7 20 20 76.5 22 86.5 12.3 25 39 - 150 

TOLUENE 1.4 20 18 83.0 19 88.0 5.85 26 56 - 134 

ETHYLBENZENE ND 20 16 80.0 17 85.0 6.06 38 61 - 128 

0 XYLENE ND 20 17 85.0 19 95.0 11.1 29 40 - 130 

M&P XYLENE ND 40 33 82.5 36 90.0 8.70 20 43 - 152 

Analyst: TB 
Sequence Date: 09/20/97 
SPL ID of sample spiked: 9709856-06A 
Sample File ID: UJ7609.TX0 

Method Blank File ID: 

Blank Spike File ID: UJ7599.TX0 

Matrix Spike File ID: UJ7603.TX0 
Matrix Spike Duplicate File ID: U_I7604.TX0 

* = Values Outside QC Range. « = Data outside Method Specification limits. 
NC = Not Calculated (Sample exceeds spike by factor of 4 or more) 
ND = Not Detected/Below Detection Limit 
% Recovery = [( <1> - <2> ) / <3> ] x 100 
LCS % Recovery = (<1> / <3> ) x 100 

Relative Percent Difference = |(<4> - <5> | / [(<4> + <5> ) x 0.5] x 100 
(**) = Source: SPL-Houston Historical Data (3rd Q '95) 
(***) = Source: SPL-Houston Historical Data (4th Q '94) 

SAMPLES IN BATCH(SPL ID): 9709645-12A 9709856-05A 9709643-04A 9709856-06A 



Aqueous 

mg/L 

* * SPL BATCH QUALITY CONTROL REPORT * * 

M o d i f i e d 8015 - Gaso l ine 

Batch I d : HP U970918061800 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

L A B O R A T O R Y CONTROL SAMPLE 

S P I K E 
COMPOUNDS 

Method 

Blank Result 

<2> 

Spike 

Added 

<3> 

Blank 
Result 

<1> 

Spike 

Recovery 

% 

QC Limitsf**) 

(Mandatory) 
% Recovery Range 

Gasoline Petr. Hydrocarbon ND 0.9 0.84 93.3 56 - 130 

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

S P I K E 
COMPOUNDS 

Sample 
Results 

<2> 

Spi ke 
Added 

<3> 

Matrix Spike Matrix Spike 
Duplicate 

MS/MSD 
Relative % 
Difference 

QC Limits(***) 
(Advisory) 

S P I K E 
COMPOUNDS 

Sample 
Results 

<2> 

Spi ke 
Added 

<3> 

Result 
<1> 

Recovery 
<4> 

Result 
<1> 

Recovery 
<5> 

MS/MSD 
Relative % 
Difference RPD 

Max. Recovery Range 

GASOLINE PETR. HYDROCARBON 0.33 0.9 1.3 108 1.3 108 0 22 37 - 169 

Analyst: VHZ 
Sequence Date: 09/18/97 
SPL ID of sample spiked: 9709645-08A 

Sample File ID: UUI7526.TX0 

Method Blank File ID: 

Blank Spike File ID: UUI7517.TX0 

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

* = Values Outside QC Range. « = Data outside Method Specification limits. 
NC = Not Calculated (Sample exceeds spike by factor of 4 or more) 
ND = Not Detected/Below Detection Limit 
% Recovery = [( <1> - <2> ) / <3> ] x 100 
LCS % Recovery = (<1> / <3> ) x 100 

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

SAMPLES IN BATCH(SPL ID): 9709645-07A 9709645-08A 9709645-01A 9709645-02A 

9709645-03A 9709645-04A 



Aqueous 
mg/L 

** SPL BATCH QUALITY CONTROL REPORT ** 
Modified 8015 - Gasoline 

Batch I d : HP U970921093500 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

L A B O R A T O R Y CONTROL SAMPLE 

S P I K E 
COMPOUNDS 

Method 

Blank Result 

<2> 

Spike 

Added 

<3> 

Blank 

Result 

<1> 

Spi ke 

Recovery 

% 

QC LimitsC**) 

(Mandatory) 

% Recovery Range 

Gasoline Petr. Hydrocarbon ND 1.0 0.68 68.0 56 - 130 

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

S P I K E 
COMPOUNDS 

Sample 

Results 

<2> 

Spike 

Added 

<3> 

Matrix Spike Matrix Spike 

Duplicate 

MS/MSD 
Relative % 
Difference 

QC Limits(***) 

(Advisory) 
S P I K E 
COMPOUNDS 

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 0.92 102 0.94 104 1.94 22 37 - 169 

Analyst: TB 
Sequence Date: 09/21/97 
SPL ID of sample spiked: 9709643-03A 
Sample File ID: UUI7644.TX0 
Method Blank File ID: 
Blank Spike File ID: UUI7640.TX0 
Matrix Spike File ID: UUI7636.TX0 
Matrix Spike Duplicate File ID: UUI7637.TX0 

* = Values Outside QC Range. « = Data outside Method Specification limits. 
NC = Not Calculated (Sample exceeds spike by factor of 4 or more) 
ND = Not Detected/Below Detection Limit 
% Recovery = [( <1> - <2> ) / <3> ] x 100 
LCS % Recovery = (<1> / <3> ) x 100 

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

SAMPLES IN BATCH(SPL ID): 9709862-01B 
9709818-01A 
9709820-03A 
9709643-03A 

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

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

9709645-1 OA 
9709818-05A 
9709818-07A 
9709862-03B 



Aqueous 

mg/L 

** SPL BATCH QUALITY CONTROL REPORT ** 
Modified 8015 - Gasoline 

Batch Id: HP U970923110800 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

L A B O R A T O R Y CONTROL SAMPLE 

S P I K E 
COMPOUNDS 

Method 
Blank Result 

<2> 

Spike 
Added 
<3> 

Blank 
Result 

<1> 

Spike 
Recovery 

% 

QC LimitsC**) 

(Mandatory) 
% Recovery Range 

Gasoline Petr. Hydrocarbon ND 1.0 0.73 73.0 56 - 130 

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

S P I K E 
COMPOUNDS 

Sample 

Results 

<2> 

Spike 

Added 

<3> 

Matrix Spike Matrix Spike 
Duplicate 

MS/MSD 

Relative % 
Difference 

QC Limits(***) 

(Advisory) 
S P I K E 
COMPOUNDS 

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 0.78 86.7 0.83 92.2 6.15 22 37 - 169 

Analyst: fab 

Sequence Date: 09/23/97 
SPL ID of sample spiked: 9709643-01A 

Sample File ID: UUI7709.TX0 

Method Blank File ID: 
Blank Spike File ID: UUI7703.TX0 

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

* = Values Outside QC Range. « = Data outside Method Specification limits. 
NC = Not Calculated (Sample exceeds spike by factor of 4 or more) 
ND = Not Detected/Below Detection Limit 
% Recovery = [( <1> - <2> ) / <3> ] x 100 
LCS % Recovery = (<1> / <3> ) x 100 

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

SAMPLES IN BATCH(SPL ID): 9709916-02A 9709916-03A 9709645-11A 9709643-01A 

9709645-06A 9709914-01A 



Aqueous 

mg/L 

* * SPL BATCH QUALITY CONTROL REPORT * * 

M o d i f i e d 8015 - Gaso l ine 

Batch I d : HP U970920130800 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

L A B O R A T O R Y CONTROL SAMPLE 

S P I K E 
COMPOUNDS 

Method 

Blank Result 

<2> 

Spike 
Added 

<3> 

Blank 

Result 

<1> 

Soike 

Recovery 

% 

QC LimitsC**) 

(Mandatory) 

% Recovery Range 

Gasoline Petr. Hydrocarbon ND 1.0 0.77 77.0 56 - 130 

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

S P I K E 
COMPOUNDS 

Sample 
Results 

<2> 

Spike 
Added 

<3> 

Matrix Spike Matrix Spike 
Duplicate 

MS/MSD 
Relative % 
Difference 

QC LimitsC***) 
(Advisory) 

S P I K E 
COMPOUNDS 

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 0.67 74.4 0.61 67.8 9.28 22 37 - 169 

Analyst: TB 

Sequence Date: 09/20/97 

SPL ID of sample spiked: 9709643-04A 

Sample File ID: UUI7608.TX0 

Method Blank File ID: 

Blank Spike File ID: UUI7593.TX0 

Matrix Spike File ID: UUI7605.TX0 

Matrix Spike Duplicate File ID: UUI7606.TX0 

* = Values Outside QC Range. « = Data outside Method Specification limits. 

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

ND = Not Detected/Below Detection Limit 

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

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

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

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

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

SAMPLES IN BATCH(SPL ID): 9709645-12A 9709643-04A 9709862-05B 9709645-09A 

9709862-04B 



* * SPL BATCH QUALITY CONTROL REPORT * * 

M o d i f i e d 8015A - D iese l * * * 

Batch I d : HP T970918045900 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

L A B O R A T O R Y CONTROL SAMPLE 

S P I K E Method Spike Blank Spi ke QC LimitsC**) 

COMPOUNDS Blank Result Added Result Recovery (Mandatory) 

<2> <3> <1> X X Recovery Range 

Diesel ND 5.0 4.76 95.2 60 - 139 

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

S P I K E Sample Spi ke Matrix Spike Matrix Spi ke MS/MSD QC Limits(***) 

COMPOUNDS Results Added Duplicate Relative X (Advisory) 

Result Recovery Result Recovery Difference RPD 

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

DIESEL 0.25 5.0 5.4 103 5.1 97.0 6.00 43 20 - 177 

Analyst: RR 
Sequence Date: 09/18/97 
SPL ID of sample spiked: 9709582-02B 
Sample File ID: TJ7168.TX0 
Method Blank File ID: 
Blank Spike File ID: TJ7165.TX0 
Matrix Spike File ID: TJ7185.TX0 
Matrix Spike Duplicate File ID: TJ7186.TX0 

* = Values Outside QC Range. « = Data outside Method Specification limits. 
NC = Not Calculated (Sample exceeds spike by factor of 4 or more) 
ND = Not Detected/Below Detection Limit 
% Recovery = [( <1> - <2> ) / <3> ] x 100 
LCS % Recovery = (<1> / <3> ) x 100 
Relative Percent Difference = |(<4> - <5> | / [(<4> + <5> ) x 0.5] x 100 
(**) = Source: SPL-Houston Historical Data (1st Q '96) 
(***) = Source: SPL-Houston Historical Data (2nd Q '94) 

SAMPLES IN BATCH(SPL ID): 9709582-01B 

9709624-04B 

9709645-05B 

9709645-09B 

9709645-01B 

9709624-01B 

9709624-05B 

9709645-06B 

9709645-10B 

9709645-02B 

9709624-02B 

9709624-06B 

9709645-07B 

9709582-02B 

9709645-03B 

9709624-03B 

9709624-08B 

9709645-08B 

9709624-07B 

9709645-04B 



CHAIN OF CUSTODY 

AND 

SAMPLE RECEIPT CHECKLIST 



I 
I SPL Houston Environmental Laboratory 

Sample Login Checklist 

Date: / / Time: ^ 

i Qlshi /S/S 
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 Ifyes, custody seals are intact. 

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: 

Vc 
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 11 Method of sample disposal: 

HOLD 

11 Method of sample disposal: 

Return to Client 
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SPL Houston Environmental Laboratory 

Sample Login Checklist 

Date: i / Time: _ 

SPL Sample ID: 

Yes No 

i 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: 

Vc 
10 Method of sample delivery to SPL: SPL Delivery 

Client Delivery 

FedEx Delivery (airbill #) 

Other: 

11 Method of sample disposal: SPL Disposal 

HOLD 

Return to Client 
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1.0 INTRODUCTION 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

sampling event, a description of the field activities, and a summary of the analytical results. Also 

included is a groundwater potentiometric surface map, a benzene concentration map, and a 

hydrocarbon distribution map. 

\\StreetTalk\FS DATA@Homer@Servers\WP\BJSERV\2832\031 R.DOC 1 
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2.0 GROUNDWATER SAMPLING AND ANALYSES 

Brown and Caldwell purged and sampled the groundwater monitoring wells at the facility on 

December 10, 1997 to determine concentrations of dissolved-phase hydrocarbons in groundwater. 

The following subsections describe the activities conducted during this sampling event and present 

the results of the groundwater analyses. 

2.1 Groundwater Measurements and Sampling 

Nine monitoring wells were sampled during the December 1997 sampling event. A site map 

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

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

during facility activities such as grading. Monitoring well MW-11 could not be located during the 

December 1997 sampling event and is believed to have been destroyed during the course of 

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

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

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

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

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

toward the east northeast at a typical hydraulic gradient of 0.005 ft/ft. A potentiometric surface 

map is presented in Figure 2. No measurable thicknesses of phase-separated hydrocarbons were 

detected in any monitoring wells at the site during this sampling event; hydrocarbon sheens were 

observed in MW-1, MW-4, and MW-9, however. 

Groundwater samples were collected after purging the wells with a submersible pump to remove at 

least three well volumes of groundwater. Field parameter measurements for pH, conductivity, and 

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

five percent were used to indicate that groundwater had stabilized. The parameters in each 

WStreetTaMFS DATA@Homer@Servers\WP\BJSERV\2832\031 R.DOC 2 
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monitoring well typically stabilized after two well volumes had been removed; however, at least 

three well volumes were removed from each well. 

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

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

ferrous iron, and reduction-oxidationpotential (redox). The field parameter readings were recorded 

in the field log book and are listed on the groundwater sampling forms included in Appendix A. 

The field screening results for groundwater samples are presented on Table 3. To further assess the 

potential for natural attenuation at the site, the concentrations of nitrate and sulfate in monitoring 

well MW-10, which is located downgradient of the biosparging system, were determined at the 

analytical laboratory. 

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

3-foot long, 1/2-inch I.D., disposable polyethylene bailer. Each sample was transferred to 

laboratory-prepared, clean glass or plastic containers sealed with Teflon®-lined lids, labeled, and 

placed on ice in an insulated cooler for shipment via overnight courier to the analytical laboratory. 

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

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

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

and rinsing with deionized (DI) water. Purged water and excess water generated by equipment 

cleaning operations were placed into 55-gallon drums and transferred to the on-site drum staging 

area located in the northeast corner of the facility for classification and future disposal by BJ 

Services. 

2.2 Results of Groundwater Analyses 

Groundwater samples collected during this sampling event were analyzed for BTEX by EPA 

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

sample from monitoring well MW-10 was also analyzed for nitrate by EPA Method 353.3 and for 

WStreetTaMFS DATA@Homer@Servers\WP\BJSERV\2832\031 R.DOC 3 
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sulfate by Method 375.4. Current and cumulative analytical results for BTEX and TPH gasoline 

and diesel are presented in Table 4. 

BTEX constituent concentrations in excess of applicable laboratory detection limits were reported 

in six of the nine groundwater samples obtained during this sampling event. Benzene 

concentrations were below the New Mexico Water Quality Control Commission Standard of 0.01 

milligrams per liter (mg/L) in monitor wells MW-5, MW-6, MW-7, MW-8, and MW-9. Figure 3 

presents a benzene isoconcentration and total BTEX distribution map for the December 1997 

sampling event. A total petroleum hydrocarbons distribution map for the December 1997 sampling 

event is presented in Figure 4. The laboratory analytical report and chain of custody record for the 

groundwater samples are included in Appendix B. 

It appears that natural attenuation of dissolved phase BTEX is occurring in the vicinity of monitor 

well MW-10. The primary evidence of natural attenuation is plume behavior; concentrations of 

dissolved phase BTEX have stabilized subsequent to removal of a field waste tank (see Figure 1) in 

March 1997. Furthermore, the following lines of geochemical evidence suggest that intrinsic 

bioremediation, an important natural attenuation mechanism, is occurring: 

1. The DO concentration measured in monitor well MW-10 is depressed relative to 
background. The DO concentration of 0.33 mg/L measured in monitor well MW-10 is less 
than the measured DO concentrations of 4.73 mg/L, 2.89 mg/L, and 2.33 mg/L in monitor 
wells MW-5, MW-7, and MW-8, respectively, which are upgradient or cross-gradient wells 
believed to exhibit background conditions. 

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

3. An oxidation-reductionpotential (Eh) measurement of-115.2 millivolts (mV) was observed 
in monitor well MW-10. This value is slightly below the theoretical Eh of -50 mV for ferric 
iron reduction, which indicates that iron reduction is occurring. 

\\StreetTalk\FS DATA@Homer@Servers\WP\BJSERV\2832\031 R.DOC 
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It is recommended that monitoring continue in this area, and that other geochemical analyses be 

performed in subsequent sampling events. Specifically, nitrate, sulfate, dissolved methane, and 

alkalinity should be measured, in addition to the current suite of geochemical parameters, for wells 

in the vicinity of monitoring well MW-10. 
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3.0 REMEDIATION SYSTEM 

Brown and Caldwell submitted a Remedial Action Plan (RAP) to the New Mexico OCD in May 

1994. Based on the results of previous investigations conducted by Brown and Caldwell and 

Roberts/Schornick and Associates, Inc. (RSA), Brown and Caldwell recommended the installation 

of a biosparging system. The biosparging system simultaneously treats contaminants adsorbed 

directly to the soil (i.e., residual) as well as contaminants present in soil moisture (i.e., dissolved 

phase) within the capillary fringe and vadose zone. Additionally, the biosparging system removes 

volatile contaminants from the saturated zone. The biosparging system operates by injecting air 

into the saturated zone and extracting air from the vadose zone through a network of wells and 

piping. The continuous flushing of air through the saturated zone increases the dissolved oxygen 

concentration in the groundwater and in soil moisture present in the capillary fringe and vadose 

zone. The elevated dissolved oxygen content facilitates the activities of indigenous 

microorganisms to accelerate biodegradation of the contaminants. The flushing of the air also 

strips the volatile and semivolatile contaminants. 

The New Mexico OCD approved the RAP on August 11, 1994. The installation of the biosparging 

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

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

blower and one injection blower were installed. An additional vapor extraction well, VE-4, was 

installed and connected to the vapor extraction system in April 1997. The vapors recovered during 

the extraction process are discharged to the atmosphere in accordance with the State of New 

Mexico Air Quality Regulations. 

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

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

determination from the State of New Mexico that an air permit is not required, effluent air samples 

have been collected voluntarily on a quarterly basis. The air samples were analyzed for TPH using 

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

EPA Method 5030/8020 (modified). 
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The analytical results demonstrate a significant reduction in hydrocarbon vapor concentrations and 

emissions rates since November 1995. Total BTEX concentrations have decreased from 391 parts 

per million by volume (ppmv) in November 1995 to 17.3 ppmv in July 1997. The corresponding 

BTEX emissions have decreased from 0.77 lb/hour to 0.03 lb/hour. TPH concentrations have 

decreased from 1,870 ppmv in November 1995 to 65 ppmv in July 1997. The corresponding TPH -

Volatile Organic Compound (VOC) emissions rates have decreased from 3.21 lb/hour to 0.08 

lb/hour. These emission rates were well below the regulatory limit of 10 lb/hour for VOCs. 

Therefore, a field monitoring instrument utilizing a flame ionization detector (FID) was used during 

the September 1997 monitoring event to measure the VOC concentration in the vapors. The VOC 

measurements collected during the September 1997 sampling event correspond to TPH 

concentrations previously determined in the analytical laboratory. The VOC concentration 

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

An effluent air sample was collected during the December 1997 sampling event because the FID 

used during the sampling event could not be properly calibrated within the range of the effluent air 

to be sampled. The air sample collected during the November 1997 sampling event was analyzed 

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

(BTEX) using EPA Method 5030/8020 (modified). The total BTEX concentration decreased to 

0.503 parts per million by volume (ppmv) in the December 1997 sampling event. The 

corresponding BTEX emissions rate was less than 0.01 lb/hour. The TPH concentration of 210 

ppmv measured during the December 1997 sampling event is comparable to TPH concentrations 

measured during the time period from August 1996 through September 1997. The TPH - Volatile 

Organic Compound (VOC) emissions rate calculated for the December 1997 sampling event was 

0.28 lb/hour. These emission rates were well below the regulatory limit of 10 lb/hour for VOCs. A 

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

These results are based on both laboratory and field analyses. 
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Adjustments were made in air injection and extraction rates within the biosparging system 

following the March 1997 groundwater sampling event in order to direct air flow into recalcitrant 

areas of the subsurface. Specifically, vapor extraction well VE-4 was added, and flow rates were 

increased in the upgradient and central portions of the plume, in the area of monitor wells MW-4, 

MW-1, and MW-3. During the December 1997 sampling event, the biosparging system was 

temporarily shut down in order to effect repair of a cracked fitting. The system was brought back 

on-line after the repairs were completed. The system was gauged after it was adjusted to optimal 

flow rates and stabilization occurred. The vapor extraction system was operating at 32 inches H 20 

vacuum with an average flow of 140 cubic feet per minute (cfm) at 85°F during the December 1997 

sampling event. The air injection system was operating at an average flow of 40 cfm at 10 pounds 

per square inch (psi) at 145°F during the December 1997 sampling event. Total VOC emissions of 

0.28 lb/hr were calculated for the December 1997 monitoring event. 

Review of data presented in Table 4 indicates that concentrations of benzene and total BTEX have 

decreased in monitor wells MW-7, MW-8 and MW-10, located in the downgradient portion of the 

plume, during the time period from the start-up of the biosparging system in November 1995 to the 

present. Reduction in benzene and total BTEX concentrations in monitor well MW-4, which is 

located in the upgradient portion of the plume, has occurred during the period in which the 

biosparging system has been operational. The recent increase in hydrocarbon concentrations 

observed in monitor well MW-4 during the period from June 1997 to December 1997 may be 

attributed to modifications to air injection and extraction rates made in March 1997 and to the 

addition of vapor extraction well VE-4, which was installed in April 1997. Such increases may 

occur during operation of the biosparging system, as air flow is redirected into areas of the 

subsurface that were less directly affected during previous operation of the remedial system. 

Benzene and total BTEX concentrations in samples collected from monitor wells MW-1 and 

MW-3 have not decreased since startup of the biosparging system, however. A modification to 

the biosparging system that would result in increased air flow to this portion of the plume is 

recommended. 
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4.0 CONCLUSIONS AND RECOMMENDATIONS 

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

December 1997 quarterly groundwater sampling event. 

4.1 Conclusions 

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

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

• Dissolved benzene concentrations have generally decreased in the remaining monitor wells 
during operation of the biosparging system. 

• Benzene concentrations in monitor wells MW-5, MW-6, MW-7, MW-8, and MW-9 are 
below the New Mexico Water Quality Control Commission standard of 0.01 mg/L. 

• Hydrocarbon air emissions have decreased substantially during the period from November 
1995 to December 1997. The current emissions rate is 0.28 lb/hr TPH. 

• No measurable thickness of phase separated hydrocarbons was observed in any of the 
monitor wells at the site during the December 1997 sampling event. 

4.2 Recommendations 

• Perform modifications to the biosparging system to increase air flow in the central portion 
of the plume. 

• Replace monitor well MW-11, which was destroyed between September 1997 and 
December 1997, with a monitor well located approximately 100 to 150 feet downgradient 
of the former field waste tank. 

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

• Continue monitoring hydrocarbon emissions on a quarterly basis using a calibrated field 
FID and discontinue analysis of air emissions samples in an analytical laboratory. 

• Continue free product recovery, if needed, in monitor wells MW-1 and MW-4. 
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Table 1 
Site Chronolgy 

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

Date Activity 

February 7, 1991 The State of New Mexico 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. 
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Table 1 (Continued) 
Site Chronolgy 

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

Date Activity 

June 21, 1993 ENSR Consulting and Engineering (ENSR), the environmental 
consultant of the adjacent property owner on which the off-site well is 
located, submitted a request to sample the off-site monitoring well. 

July 15, 1993 ENSR split one groundwater sample, collected from the off-site 
monitoring well, with Brown and Caldwell. 

July 30, 1993 USTank Management, Inc. submitted the tank tightness test report to 
Brown and Caldwell. The report indicated that both tanks and their 
associated piping passed. 

August 16-19, 1993 Brown and Caldwell installed two additional downgradient monitoring 
wells. Brown and Caldwell sampled each of the existing monitoring 
and the newly installed monitoring wells. 

January 26, 1994 Brown and Caldwell performed groundwater monitoring event; 
existing monitoring wells and the fresh water well were purged and 
sampled. Groundwater samples were analyzed for BTEX. 

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

August 11, 1994 RAP approved by the OCD. 

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

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

August 2-9, 1995 Installation of biosparging system was initiated. Nineteen combined 
injection/extraction wells and three vacuum extraction wells were 
installed. 

August 14-26, 1995 Remedial Construction Services, Inc. (RCS) began construction of the 
biosparging system. 

September 19, 1995 Began operation of the extraction portion of the biosparging system. 

November 13, 1995 Began operation of the injection portion of the biosparging system. 

November 14, 1995 Brown and Caldwell conducted the November 1995 groundwater 
sampling event. 

February 23, 1996 Brown and Caldwell conducted the February 1996 groundwater 
sampling event. 

May 31, 1996 Brown and Caldwell conducted the May 1996 groundwater sampling 
event. 
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Table 1 (Continued) 
Site Chronolgy 

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

Date Activity 

August 23, 1996 Brown and Caldwell conducted the August 1996 groundwater 
sampling event. 

December 2, 1996 Brown and Caldwell conducted the December 1996 groundwater 
sampling event. 

March 12, 1997 Brown and Caldwell conducted the March 1997 groundwater 
sampling event. 

March 14, 1997 Vapor extraction well VE-4 installed. 

April 1997 Vapor extraction well VE-4 connected to the vapor extraction system. 

June 12,1997 Brown and Caldwell conducted the June 1997 groundwater sampling 
event. 

September 11-12, 1997 Brown and Caldwell conducted the September 1997 groundwater 
sampling event. 

December 10, 1997 Brown and Caldwell conducted the December 1997 groundwater 
sampling event. 
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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-1 

3,647.53 8/10/92 53.22 0.00 3,594.31 0) 
3,647.53 2/9/93 53.03 0.00 3,594.50 

3,647.53 8/18/93 53.10 0.00 3,594.43 

3,647.53 1/26/94 53.31 0.00 3,594.22 

3,647.53 5/3/95 54.64 0.20 3,593.05 (2) 

3,647.53 7/31/95 54.14 0.00 3,593.39 

3,647.53 11/14/95 53.69 0.00 3,593.84 

3,647.53 2/23/96 54.32 0.00 3,593.21 

3,647.53 5/31/96 54.14 0.00 3,593.39 

3,647.53 8/23/96 56.17 0.00 3,591.36 

3,647.53 12/2/96 55.27 0.00 3,592.26 

3,647.53 3/12/97 55.70 0.27 3,592.05 (3) 

3,647.53 6/12/97 55.08 0.02 3,592.47 

3,647.53 9/12/97 55.64 0.51 3,592.31 

3,647.53 12/10/97 55.46 0.00 3,592.07 PSH Sheen 

MW-2 

3,647.59 8/10/92 52.82 0.00 3,594.77 (1) 

3,644.84 2/9/93 49.60 0.00 3,595.24 

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 

(4) 
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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-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 (3) 

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

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

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

MW-4 
3,645.28 8/10/92 50.55 0.00 3,594.73 (D 
3,645.28 2/9/93 50.26 0.00 3,595.02 

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

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

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

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

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

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

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

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

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

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

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

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

3,645.28 12/10/97 52.89 0.00 3,592.39 PSH Sheen 
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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-5 
3,647.72 8/10/92 52.38 0.00 3,595.34 (1) 

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

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

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

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

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

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

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

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

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

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

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

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

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

3,647.12 12/10/97 54.66 0.00 3,592.46 

MW-6 
3,644.74 2/9/93 50.58 0.00 3,594.16 (1) 

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

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

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

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

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

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

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

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

3,644.74 12/2/96 52.85 0.00 3,591.89 

3,644.74 3/12/97 53.55 0.00 3,591.19 (3) 

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

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

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

Table printed: 02-Jan-98 Page 3 of 6 



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-7 

3,644.55 2/9/93 50.53 0.00 3,594.02 d) 
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 (3) 

3,644.55 6/12/97 53.08 0.00 3,591.47 

3,644.55 9/11/97 53.00 0.00 3,591.55 

3,644.55 12/10/97 53.28 0.00 3,591.27 

MW-8 

3,644.87 2/9/93 50.48 0.00 3,594.39 d) 
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 (3) 

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

3,644.87 9/11/97 52.73 0.00 3,592.14 

3,644.87 12/10/97 53.15 0.00 3,591.72 
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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-9 

3,644.78 4/22793 49.73 0.00 3,595.05 (1) 

3,644.78 7/15/93 49.65 0.00 3,595.13 

3,644.78 8/18/93 49.85 0.00 3,594.93 

3,644.78 1/26/94 50.02 0.00 3,594.76 

3,644.78 5/3/95 51.35 0.00 3,593.43 

3,644.78 7/31/95 50.97 0.00 3,593.81 

3,644.78 11/14/95 50.43 0.00 3,594.35 

3,644.78 2/23/96 51.12 0.00 3,593.66 

3,644.78 5/31/96 50.89 0.00 3,593.89 

3,644.78 8/23/96 50.98 0.00 3,593.80 

3,644.78 12/2/96 51.58 0.00 3,593.20 

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

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

3,644.78 9/12/97 51.95 0.00 3,592.83 PSH Sheen 

3,644.78 12/10/97 52.37 0.00 3,592.41 slight sheen 

MW-10 

3,644.47 8/18/93 51.54 0.00 3,592.93 0) 
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 (3) 

3,644.47 6/12/97 53.99 0.00 3,590.48 

3,644.47 9/12/97 53.94 0.00 3,590.53 

3,644.47 12/10/97 54.12 0.00 3,590.35 
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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-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 (3) 

3,643.78 6/12/97 53.96 0.00 3,589.82 

3,643.78 9/12/97 

12/10/97 

52.93 0.00 3,590.85 

(5) 

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

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

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

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

(5) MW-11 could not be located and is assumed detroyed after September 12, 1997. 
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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 
(pmhos) 

Temperature 
(°C) 

Redox 
(mV) 

Dissolved 
Oxygen 
(mg/L) 

Ferrous Iron 
(mg/L) 

MW-3 

12/10/97 1 7.23 1,167 17.7 -56.2 5.87 

2 7.23 1,195 17.9 -52.7 5.85 

3 7.20 1,202 18.1 -52.1 5.74 

4 7.19 1,212 18.2 -55.4 5.38 0.0 

MW-5 

12/10/97 0 7.56 1,126 15.1 -31.1 7.34 

1 7.23 1,146 17.8 -5 5.67 

2 7.18 1,125 18.0 1.2 5.03 

3 7.16 1,115 18.0 4.6 4.73 0.0 

MW-6 

12/10/97 0 7.79 1,040 19.8 -37 8.66 

1 7.82 990 14.3 -3.8 7.32 

2 7.88 1,090 14.2 -3.2 6.89 

3 7.83 1,100 14.0 -6.4 6.29 0.0 

MW-7 

12/10/97 0 7.43 1,790 16.4 38 6.55 

1 6.96 1,780 16.5 61 4.57 

2 6.78 1,740 18.4 -13 3.81 

3 6.82 1,760 18.6 -12 2.89 0.0 

MW-8 

12/10/97 0 7.19 1,970 16.8 31.8 5.32 

1 6.92 1,950 17.9 46.7 2.91 

2 6.93 1,930 18.3 54.3 2.10 

3 6.93 1,940 18.3 58.1 2.33 0.0 
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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 

(umhos) 
Temperature 

(°C) 
Redox 
(mV) 

Dissolved 
Oxygen 
(mg/L) 

Ferrous Iron 
(mg/L) 

MW-9 

12/10/97 0 7.41 1,253 15.2 -63.5 2.46 

1 7.03 1,270 18.0 -34.6 0.81 

2 6.98 1,283 17.8 -27.7 1.08 

3 7.02 1.255 18.4 -15.1 3.41 0.0 

MW-10 

12/10/97 0 7.06 4,852 15.3 -60.4 5.73 

1 6.83 5,617 18.7 -105.7 0.54 

2 6.82 5,692 18.7 -109.2 0.43 

3 6.82 5,791 18.7 -115.2 0.33 9.4 

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

NR = No Reading 
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Table 4 
Cumulative Analytical Results for 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 

6/12/97 Regular 5300 34000 7500 27000 180 160 

9/12/97 Regular 1800 4400 1000 3000 23 21 

12/10/97 Regular 7600 12000 2800 8200 11 71 

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 

6/12/97 Regular 860 4800 1700 2600 1.9 20 

9/11/97 Regular 770 3000 1600 1900 1.6 16 

12/10/97 Regular 240 740 500 450 0.59 5.3 
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Table 4 
Cumulative Analytical Results for 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, ug/L milligrams per liter, mg/L 

MW-4 

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

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

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

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

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

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

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

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

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

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

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

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

6/12/97 Regular 47 270 360 950 2.5 6.2 

9/12/97 Regular 92 840 670 2100 15 7.6 

12/10/97 Regular 230 750 970 2300 3.7 16 

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 87 29.9 4 11.3 NA NA 

5/3/95 Regular 37 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 

6/12/97 Regular < 1 < 1 < 1 < 1 <0.1 <0.1 

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

12/10/97 Regular <5 <5 <5 <5 <0.2 <0.1 
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Table 4 
Cumulative Analytical Results for Groundwater Samples 

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

Benzene Toluene Ethylbenzene Xylenes TPH-D TPH-G 

Well ID Sample Date Sample Type Well ID Sample Date Sample Type 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 

6/12/97 Regular 1900 1400 410 310 7.8 7.4 

9/11/97 Regular 11 1.3 3.4 < 1 1 <0.1 

12/10/97 Regular 3 4.2 1.2 3.9 1.7 0.14 

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 

6/12/97 Regular < 1 < 1 < 1 < 1 < 0.1 <0.1 

9/11/97 Regular < 1 < 1 < 1 < 1 <0.1 <0.1 

12/10/97 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 
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Table 4 
Cumulative Analytical Results for 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-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 

6/12/97 Regular < 1 < 1 < 1 < 1 <0.1 <0.1 

9/11/97 Regular < 1 < 1 < 1 < 1 0.1 <0.1 

12/10/97 Regular < 1 < 1 < 1 < 1 0.3 <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 

6/12/97 Regular 4.7 2.1 11 97 2.6 2.2 

6/12/97 Duplicate <5 <5 6.6 69 5.2 1.9 

9/12/97 Regular 2.1 2.3 2.1 120 1.2 1.9 

12/10/97 Regular 4.9 9 6.8 62 0.86 0.92 
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Table 4 
Cumulative Analytical Results for 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 

6/12/97 Regular 150 12 30 <5 0.68 <0.5 

9/12/97 Regular 87 2.3 26 2.7 0.76 0.33 

9/12/97 Duplicate 87 2.4 26 2.8 0.79 0.33 

12/10/97 Regular 41 9.8 12 7.7 1.1 0.28 

12/10/97 Duplicate 36 8.5 10 6.7 1.2 0.24 

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 

6/12/97 Regular 150 23 19 <5 1.1 0.55 

9/12/97 Regular 220 15 27 13 1 0.46 

MW-2 destroyed after January, 1994 MW-11 destroyed after September, 1997 

NA = Not Analysed NS = Not Sampled 

NSP = Not Sampled due to Phase Separated Hydrocarbons 
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APPENDIX A 

Groundwater Sampling Forms 

\\StreetTalk\FS DATA@Homer@Servers\WP\BJSERV\2832\031 R.DOC 
"Use or disclosure of data contained on this sheet is subject to the restriction specified at the beginning of this document. 



t l K U Y V N A N D V, A L Lf i r L. i_ i_ 

Groundwater Sampling Field Data Sheet 

Project Number: ''2-—-' Task Number: 

W E L L i U : / ' ^ u / 

Date: 

Casing Oiameter 

Total Depth ot Well from TOC 

Static Water from TOC 

Product Level Irom TOC 

o 
Length of Water Column 

Wan Volume 

Screened Interval (from GS) 

Purge Equipment I Equipment Calibration - Time 

Sample Equipment 

Analytical Equipment (pH. 00. Redox, filtration, eicl 

oh 

pH 

Conductance 
SUndaro: Lunhoa/cmat25*C 

Mt t l i uM Value: |imno«/tm«i2S*C 

OO Mater CalibraiM to: "19^ 

Time 
Well j Gallons 

Volume 1 R amoved pH Temp Conductivity Redox 
I Dissolved 
I Oxygen 

Visual Oescnption 

i4j 

Geocnemical Parameters 

Ferrous Iron: 

Dissolved Oxygen: 

Nitrate: 

Alkalinity 

mo/t. 

mo/l 

mo/L 

Comments; 

PPE Worn worn: 

Olsposiiion ol Purge waier 

*7 

Samplers Signature: 

6 i 



WKUWN AND U L U I K L L 

Groundwater Sampling Field Data Sheet 

Pro|ect Number: I t ^ P S L y Task Number: 

W E L L I D : ML 

13^ •ate: 

Casinq Diameier 

^ 

Total Oepth of Well from TOC 

Static Water from TOC 

Product Level Irom TOC 

0-
Length of Water Column 

WeU Volume 

IA1 gel r<<̂ / 
Screenea interval (from GS) 

Purge Equipment 

5^ 
Equipment Calibration - Time 

Sample Equipment 

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

pM 

7,0 - " ^ 

flam?* 
Conductance 
Stanoenc lO u/nhoa/cm »t2J*C 

Meanaeo Vilue: lunnoe/cm « 2S* C 

qiiMMKlOrvaan f¥s 
OO Meter Calibrated to: (00-0 

Time Well j Gallons i 
Volume i Removed 1 p Temp Conductivity 

_ . 1 Dissolved I . „ _^ 
R e d o x 1 Oxvqen 1 Visual Descnptjon 

i,i3 •7k t< des 

10 3f 733 US - a ? S,%7 

,W 3 ISO fi. c£ £ 7 / 
* 

7 /£. 2 3 

/cm" S/h/ is | | 

G&ocnemtcal Parameters Comments: 

Ferrous Iron: 
mo/L 

Dissolved Oxygen: 
mo/L 

Nitrate: 
I 

mg/L 

Alkalinity 
mcyL 

PPE Worn: / Samplers Signature: 1 

Disposition ol Purge Water. •^T7w^ ^IIAJMS—^ 



b K U W N A N D L r t L U M u u L . 

Groundwater Sampling Field Data Sheet 

Project Number: Task Number: 

WELLJU: / - f i 

2^ Date: 

Casinq Oiameter Purge Equipment 

Total Depth of Well from TOC 

Static Water from TOC 

Equipment Cal ibrat ion - Time 

Sample Equipment 

Product Level Irom TOC 

Langtn of Water Column 

WeH Volume 

c get 

Screened Interval (from GS) 

3L Sub hu*p 
Analytical Equipment (pH. DO. Redox, filtration, etc.) 

pH 

PH 

Conductance 
Standara: lui*ic«/cmat25"C 

Meaaurao Value: wn*ioa/cm at 21* C 

OQ Mater CaUxaied to: meA 

Time 
Well ] Gallons 

Volume i Removed 
PH T e m p Conductivity Redox 

Dissolved 

Oxygen 
Visual DescnptJon 

L A 

Geochemical Parameters 

Ferrous Iron: 

Oisaoived Oxygen: 
moA 

Nitrate: 
mgA 

Alkalinily 
moA. 

PPE Worn: * , Samplers Signature: 

n 7 hi 
DisposKion of Purge Water / L 7.L 
DisposKion of Purge Water 



BROWN AND I A L U IH L L 

Groundwater Sampling Field Data Sheet 

Project Number: ^ ^ 3 S Task Number: 

WELL ID: Ml" > 

Date: 

Casinq Oiameter 

2 
inetiet 

Total Depth ol Well Irom TOC 

&7 t^O « 

Purge equipment Equipment Calibration - "Time Casinq Oiameter 

2 
inetiet 

Total Depth ol Well Irom TOC 

&7 t^O « 

Purge equipment 

Static Water (rom TOC Sample Equipment 

Product Level Irom TOC 

leet 

Sample Equipment 

GQffl* tCVYTtV 

Wnducunce / 
Stand* ra: / (_J Lunho*/cmat25*C 

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

M t u u H Value. ^ ^ ' 3 ^ tunhcwcm tt2S*C 

Wad Volume 

1 * C? get 

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

Wad Volume 

1 * C? get 

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

nuaonmaOnman 1 -

Sere en ea interval (Irom GS) 

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

OO Meter CaUvated lo: /c-'tO mo*. 

Time 
Well 

Volume 
J Gallons 
i Removed 

PH Temp | Conductivity Redox 
| Dissolved 
1 Oxvqen 

visual Description 1 

I Hi f P . \ /T.I/ ~3/./ 

| 
k S,o 57^7 

Z- .̂ r? i, z_ SO 1 

isA 3 

— ^ — < — 

////r 7,13 

nn; 
Geochemical Parameters Commpnw: 

Ferrous Iron: 
mg/L 

Dissolved Oxygen: 
mg/L 

Nitrate: 
mg/L 

Alkalinity 
mg/L 

PPE Worn: 

Disposition ol Purge water 

0 -ft <$f-v*-

Sampier s Signature. 



tJ K U VV IN A N D , n L 1/ H L . L 

Groundwater Sampling Field Data Sheet 

Proiect Number: ^ ¥ Task Number: / ^ 

WtLL tu: /"*-

Date: 1%/IC fa'/ 

Casing Oiameter 

2 .now. 

Total Oepth oi Well Irom TOC 

Purge Equipment Equipment Cal ibrat ion - T ime Casing Oiameter 

2 .now. 

Total Oepth oi Well Irom TOC 

Purge Equipment 

pH a, Z S *C 

Static Water Irom TOC 

-

Sample Equipment 

pH a, Z S *C 

Product Leva* Irom TOC 

" leei 

Sample Equipment 

Offdwunce ^ 
Stanoanr f i f " Lunhoa/on 1125* C 

Length ot Water Column Analytical Equipment (pH. OO. Redox, filtration, etc) 

ftp frMXC 
fac// ty fc 

Meeeuieo Velue: ' ' Lunra*/cmat25*C 

Wed Volume 

/ / P 

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

ftp frMXC 
fac// ty fc Wed Volume 

/ / P 

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

ftp frMXC 
fac// ty fc 

Screened Interval (from GS) 

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

ftp frMXC 
fac// ty fc 

OO Meter CtUxeted to: / m o A 

Time Well j Gallons 
Volume i Removed 

I I I I Olssolved 
pH J Temp | Conauctiviry j Redox j 0 x V g e n Visual Descnption 

f / 

1 l< ft? -Jt 
/ / 

M P l< H P 

/ / . 

0 / • < P / . / / 
/ / 

1 
i 
i 

Geochemical Parameters Comments: 

Ferrous iron: t moAJ fort ft£ AW 

Oissolved Oxygen: P mot 

Nitrate: 
mgA 

Alkalinity 
mqrt. 

PPB Worn 

Oisposmon ol Purge Water. 

Sawpier s Signature: 



H K U V V N A M D U L U i K L L 

Groundwater Sampling Field Data Sheet 

Protect Number: £$?Z- Task Number: ' 

WELL ID: 

Date: /7 M*1 
Casing Oiameter Purge Equipment . Equipment Cal ibrat ion • Time 

inene* 

Purge Equipment . 

.-7 - * 
Total Deptn ol Well Irom TOC pH 2 > j 

- iU / Static Water from TOC Sample Equipment * </.? - iU / " ^ t T " *c * </.? 

Product Level from TOC 

leet 

Conductance 
Standard: u/nhos/on at 25*C 

Length of Water Column Analytical Equipment (pH. 0 0 . Redox, filtration, etc) 

fa twit Measured Value: 9- lunnoattmat2S*C 

Was Volume 

fa twit 
/ * 

/ ' * r ^ g«| 

fa twit 

CMttolvBO Oivaan 

Screened Interval (Irom GS) 00 Meter Calibrated to: 

IMI 

Time Well j Gallons 
Volume i Removed 

PH Temp Conductivity 
„ . | Dissolved 
* * " 1 C-«wen Visual Descript ion 

/ f 7-1 S / ?'J 

/ tM / / / 

l< *J / ; / J fi 

P 1-1 
/ / 

Geocnemical Parameters 

Ferrous iron: 
mg/1 

Dissolved Oxygen: /L £ 
' J mg/Li 

Nitrate: 
ng/t. 

Alkalinity 
mg/t. 

CommerTi?; 

PPE Worn) 

Disposition ol Purge Waier. 

Sampler s Signature: 

-h 



tf K 0 W N A N D L M L U K L L L 

Groundwater Sampling Field Data Sheet 

Proiect Number: s i3 Z~ Task Number: / Z. 

WELL JD: .W & 

Date: /Z 

Casing Diameter 

Total Depth ol Well Irom TOC 

V X ' leet 

Purge Equipment., Equipment Cal ibrat ion • Time 

Static Water Irom TOC 

Product Level Irom TOC 

te 

Length of Water Column 

Wan Volume 

/ gat 

Screened Interval (from GS) 

Sample Equipment 

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

/fat1 w.fc 

» ft' 

** / 

(fatdtjcttvrrv 

Conductance 
Standara: lunhoa/cm et 25* C 

Meeamao Value: J 7J? / vmnoa/cm at 25* C 

OftMfmq Ormen 7? * 
OO Meter Calibrated to: / A . ' d ) me/I. 

Time 
Well j Gallons 

Volume i Removed PH Temp Conductivity 
„ . 1 Dissolved 

"•*» 1 omn 
Visual Description 

r-C'* f f 
1 ;./•/ lii-S 

1 1* ti'tP lf-1 n- ' / / 

% it i.ft H-2 t i l 
/ / 

M /•f / - / < / 

i 
i 

Geocnemical Parameters 

Ferrous Iron: 
moA. 

Comments: 

Sfiwfie wit 
Dissolved Oxygen: .sf ly 

1 mg/l 

Nitrate: 
mg/l. 

Alkalinity 
mg/L 

PPE Worn: 1 . Samplers Signature: / 

Disposition of Purge Water. Disposition of Purge Water. 



t l K U W N A N D v , / - \ u U i r i _ L _ i _ 

rroundwater Sampling Field Data Sheet 

Project Number: 

S L f h - L - Task Number: / 

WELL JU: 7 1 / 1 / v_> 

Date: /V fe /V7 / / V 
Casing Oiameter 

2-
Purge Equipment 

Totat Deptn ot Well Irom TOC 

Static Water Irom TOC 

Product Level trom TOC 

Length of Water Column 

WeH Volume 

'.3 gat 

Screeneo Interval I Irom GS) 

7}U io 

Equipment Calibration - Time 

Sample Equipment 

Analytical Equipment (pH. 0 0 . Redox, filtration, etc) 

Hack 1)0, fe 

pH 

PM 

7^3 =7o/ « q<rr 

7 0 - Y<0/ a. ̂ f - C 

rjfnaiarvitv 

Conductance 
Standard: /(0 |unnDa/cmai25*C 

Measured Value: iunnaa/cmai2S*C 

DO Mater Calibraiaa to: lOQ. (~ ) moA 

Time 
Well 

Volume 
j Gallons 
i Removed 

PH Temp Conductivity Redox 
| Dissolved 

1 Oxvqen 
j Visual OescnptJon 1 

0 
1 

,o 
i l i ) 

/ I.l ld3 n.'it 
N 3v 6 

2.G iiff /.2f3 lot 

\ % 
3 3.? 7 >n vr , / 3.V/ 

i 

Geochemical Parameters Cflmmenrs; 

Ferrous Iron: 
mo/L 

Dissolved Oxygen: yo moA 

Nitrate: 
moA 

Alkalinity 
mo/L 

PPE Worn: , 

Oispd'siiion ol Pur^e yKater. 

Sampler s Signature. 



WELL 10: t J K U W N A N D L A L U I H L L 

Groundwater Sampling Field Data Sheet 

Pro|ect Number: Task Number: Date: 

Casing Oiameter 

Total Oepth ol Well Irom TOC 

Purge (Equipment 

Su (D A^^I/O 

Equipment Calibration • Time Casing Oiameter 

Total Oepth ol Well Irom TOC 

Purge (Equipment 

Su (D A^^I/O 

Static Water (rom TOC 

51,11^ ~ 
Sample Equipment 

Product Level Irom TOC 

Sample Equipment 

Cpnauamtif 

Conductance r Q 
Standara: ' iimhoa/an at 25* C 

Length ol Water Colurnp ^ Analyticai Equipment (pH. 0 0 . Redox. Iiltrabon. etc.) 

hUck 1)0, F& 

Meaamad Value: *7 ~ Q 3 |iinnoa/cniat25*C 

WaU Volume 

ft S~TS get 

Analyticai Equipment (pH. 0 0 . Redox. Iiltrabon. etc.) 

hUck 1)0, F& 

WaU Volume 

ft S~TS get 

Analyticai Equipment (pH. 0 0 . Redox. Iiltrabon. etc.) 

hUck 1)0, F& 
rtomnrntiOnaan 

Screen ed Interval (Irom GS) 

' M t 

Analyticai Equipment (pH. 0 0 . Redox. Iiltrabon. etc.) 

hUck 1)0, F& OO Mater Calibrated lo: / O O , Q mo/L 

Time 
1 Well 
1 Volume 

j Gallons 
i Removed 

PH Temp Conductivity | Redox 
| Dissolved 

! Oxvqen 
VtfluaJ Oescnption 

O 
1 P 7, ol, 5:73 

1 i.< 

Mi 3.0 T.L'lZ 7,7. Z, o,73 

•a. 

[Wi i.< 7.1V 7/s:"^ 03 3 

7 | 

Geochemical Parameters 

Ferrous Iron: 
mgA. 

Dissolved Oxygen: 
mgt 

Nitrate: 
mgH. 

Alkalinity 
mg/l 

Commeni': 

PPE Worn: 
ST 

Disposition ol Purge Water 

Samplers Signature. 
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APPENDIX B 

Laboratory Analytical Report for Groundwater Samples 

W:\BJSERV\2832\031R.DOC 
" Use or disclosure of data contained on this sheet is subject to the restriction specified at the beginning of this document. 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

December 29, 1997 

Mr. Rick Rexroad 
BROWN AND CALDWELL 
1415 Louisiana 
Houston, TX 77002 

The following report contains analytical results for samples received at Southern Petroleum 
Laboratories (SPL) on December 11, 1997. The samples were assigned to Certificate of Analysis 
No.(s) 9712590 and analyzed for all parameters as listed on the chain of custody. 

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

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

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

Southern Petroleum Laboratories 

/ Bernadette A. Fini 
Project Manager 



HOUSTON LABORATORY 
8B80 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: 97-12-590 

Approved f o r Release by: 

Bernadette A. F i n i , P r o j e c t 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 o f A n a l y s i s No. 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

H9-9712590-01 

Brown and C a l d w e l l 
1415 L o u i s i a n a 
Houston, TX 77002 
ATTN: Rick Rexroad DATE: 12/29/97 

PROJECT: BJS Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Brown & C a l d w e l l 
SAMPLE ID: MW-8 

PROJECT NO: 
MATRIX: 

DATE SAMPLED: 
DATE RECEIVED: 

2832.12 
WATER 
12/10/97 
12/11/97 

08:42:00 

ANALYTICAL DATA 
PARAMETER 

Gasoline Range Organics 

Surrogate 
4-Bromofluorobenz ene 
1,4-Difluorobenzene 

Method M o d i f i e d 8015A*** f o r Gasoline 
Analyzed by: MF 

Date: 12/21/97 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENE 

TOTAL VOLATILE AROMATIC HYDROCARBONS 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Method 8020A *** 
Analyzed by: MF 

Date: 12/21/97 
T o t a l Petroleum Hydrocarbons-Diesel 

Surrogate 
n-Pentacosane 

Method M o d i f i e d 8015A*** f o r D i e s e l 
Analyzed by: RR 

Date: 12/16/97 07:03:00 

RESULTS 

ND 

Recovery 
107 
73 

ND 
ND 
ND 
ND 
ND 

Recovery 
100 
100 

0.30 

Recovery 
112 

DETECTION 
LIMIT 
0.1 P 

1.0 P 
1.0 P 
1.0 P 
1.0 P 

0.2 P 

UNITS 

mg/L 

Mg/L 
Mg/L 
Mg/L 
/ig/L 
Mg/L 

mg/L 

ND - Not d e t e c t e d . (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 A n a l y s i s o f Water and Wastes, 1983, 
**Ref: Standard Methods f o r Examination o f Water & Wastewater, 

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

COMMENTS: Sample c o n t a i n s p e t r o l e u m hydrocarbons from C10-C24 
t h a t do n o t resemble a d i e s e l pattern.(C10-C24) RR 

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. 

EPA 
18th ed. 
Ed. 



C e r t i f i c a t e o f A n a l y s i s No. 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

H9-9712590-02 

Brown and C a l d w e l l 
1415 L o u i s i a n a 
Houston, TX 77002 
ATTN: R i c k Rexroad DATE: 12/29/97 

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

C a l d w e l l 

PROJECT NO: 283 2.12 
MATRIX: WATER 

DATE SAMPLED: 12/10/97 09:10:00 
DATE RECEIVED: 12/11/97 

ANALYTICAL DATA 
PARAMETER 

Gasoline Range Organics 

Surrogate 
4-Bromofluorobenzene 
1,4-Difluorobenzene 

Method M o d i f i e d 8015A*** f o r Ga s o l i n e 
Analyzed by: MF 

Date: 12/21/97 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENE 

TOTAL VOLATILE AROMATIC HYDROCARBONS 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Method 8020A *** 
Analyzed by: MF 

Date: 12/21/97 
T o t a l Petroleum Hydrocarbons-Diesel 

Surrogate 
n-Pentacosane 

Method M o d i f i e d 8015A*** f o r D i e s e l 
Analyzed by: RR 

Date: 12/16/97 07:48:00 

RESULTS 

ND 

Recovery 
100 
73 

ND 
ND 
ND 
ND 
ND 

Recovery 
100 
97 

ND 

% Recovery 
62 

DETECTION 
LIMIT 
0. 1 P 

1.0 P 
1.0 P 
1.0 P 
1. 0 P 

0.2 P 

UNITS 

mg/L 

Mg/L 
/xg/L 
Mg/L 
Mg/L 
Mg/L 

mg/L 

ND - Not d e t e c t e d . (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 A n a l y s i s o f Water and Wastes, 1983, EPA 
**Ref: Standard Methods f o r Examination o f Water & Wastewater, 18th ed, 

***Ref: Test Methods f o r E v a l u a t i n g S o l i d Waste, EPA SW846, 3 r d 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 o f A n a l y s i s No. 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

H9-9712590-03 

Brown and C a l d w e l l 
1415 L o u i s i a n a 
Houston, TX 77002 
ATTN: Rick Rexroad DATE: 12/29/97 

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

C a l d w e l l 

PROJECT NO: 28 3 2.12 
MATRIX: WATER 

DATE SAMPLED: 12/10/97 09:50:00 
DATE RECEIVED: 12/11/97 

ANALYTICAL DATA 
PARAMETER 

Gasoline Range Organics 

Surrogate 
4-Bromofluorobenzene 
1,4-Difluorobenzene 

Method M o d i f i e d 8015A*** f o r Gasoline 
Analyzed by: MF 

Date: 12/21/97 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENE 

TOTAL VOLATILE AROMATIC HYDROCARBONS 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Method 8020A *** 
Analyzed by: MF 

Date: 12/21/97 
T o t a l Petroleum Hydrocarbons-Diesel 

Surrogate 
n-Pentacosane 

Method M o d i f i e d 8015A*** f o r D i e s e l 
Analyzed by: RR 

Date: 12/16/97 08:34:00 

RESULTS 

0. 14 

Recovery 
107 
87 

3 . 0 
4 . 2 
1. 2 
3.9 

12 . 3 

Recovery 
no 
93 

1. 7 

Recovery 
90 

DETECTION 
LIMIT 
0.1 P 

1.0 P 
1.0 P 
1.0 P 
1.0 P 

1.0 P 

UNITS 

mg/L 

Uq/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 

Notes: *Ref: Methods f o r Chemical A n a l y s i s o f Water and Wastes, 1983, EPA 
**Ref: Standard Methods f o r Examination o f Water & Wastewater, 1 8 t h ed. 

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

COMMENTS: Sample c o n t a i n s p e t r o l e u m hydrocarbons from C10-C2 4 
t h a t do n o t resemble a d i e s e l pattern.(C10-C24) RR 

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 o f A n a l y s i s No, 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

H9-9712590-04 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Rick Rexroad DATE: 12/29/97 

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

PROJECT NO: 2 83 2.12 
MATRIX: WATER 

DATE SAMPLED: 12/10/97 10:45:00 
DATE RECEIVED: 12/11/97 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION UNITS 

LIMIT 
Gasoline Range Organics 5.3 1.0 P mg/L 

Surrogate % Recovery 
4-Bromofluorobenzene 97 
1,4-Difluorobenzene 77 

Method Modified 8015A*** f o r Gasoline 
Analyzed by: MF 

Date: 12/22/97 

BENZENE 240 1.0 P Mg/L 
TOLUENE 740 10.0 P uq/L 
ETHYLBENZENE 500 10.0 P Mg/L 
TOTAL XYLENE 450 1.0 P uq/L 
TOTAL VOLATILE AROMATIC HYDROCARBONS 19 3 0 uq/L 

Surrogate % Recovery 
1,4-Difluorobenzene 103 
4-Bromofluorobenzene 93 

Method 8020A *** 
Analyzed by: MF 

Date: 12/22/97 

To t a l Petroleum Hydrocarbons-Diesel 0.59 0.2 P mg/L 

Surrogate % Recovery 
n-Pentacosane 98 

Method Modified 8015A*** f o r Diesel 
Analyzed by: RR 

Date: 12/17/97 01:42:00 

(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. 

COMMENTS: Sample contains petroleum hydrocarbons from C10-C24 
t h a t do not resemble a d i e s e l pattern.(C10-C24) RR 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA guid 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. H9-9712590-05 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Rick Rexroad DATE: 12/29/97 

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

Caldwell 

PROJECT NO: 2832.12 
MATRIX: WATER 

DATE SAMPLED: 12/10/97 11:51:00 
DATE RECEIVED: 12/11/97 

ANALYTICAL DATA 
PARAMETER 

Gasoline Range Organics 

Surrogate 
4-Bromofluorobenzene 
1,4-Difluorobenzene 

Method Modified 8015A*** f o r Gasoline 
Analyzed by: MF 

Date: 12/21/97 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENE 

TOTAL VOLATILE AROMATIC HYDROCARBONS 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Method 8020A *** 
Analyzed by: LJ 

Date: 12/23/97 
To t a l Petroleum Hydrocarbons-Diesel 

Surrogate 
n-Pentacosane 

Method Modified 8015A*** f o r Diesel 
Analyzed by: RR 

Date: 12/16/97 10:06:00 

RESULTS 

ND 

Recovery 
100 
73 

ND 
ND 
ND 
ND 
ND 

Recovery 
100 
100 

ND 

Recovery 
102 

DETECTION 
LIMIT 
0. 1 P 

5.0 P 
5.0 P 
5. 0 P 
5.0 P 

0.2 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: 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 guidelines f o r q u a l i t y assurance. 



C e r t i f i c a t e of Ana lys i s No. 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

H9-9712590-06 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Rick Rexroad DATE: 12/29/97 

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

PROJECT NO: 
MATRIX: 

DATE SAMPLED: 

2832.12 
WATER 
12/10/97 

DATE RECEIVED: 12/11/97 
12:51:00 

ANALYTICAL DATA 

41 
9.8 
12 

7.7 
70 . 5 

Recovery 
107 
97 

DETECTION 
LIMIT 
0.1 P 

PARAMETER RESULTS 

Gasoline Range Organics 0.28 

Surrogate % Recovery 
4-Bromofluorobenzene 103 
1,4-Difluorobenzene 80 

Method Modified 8015A*** f o r Gasoline 
Analyzed by: MF 

Date: 12/21/97 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENE 

TOTAL VOLATILE AROMATIC HYDROCARBONS 

surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Method 802OA *** 
Analyzed by: MF 

Date: 12/21/97 

Total Petroleum Hydrocarbons-Diesel 1.1 1.0 P 

Surrogate % Recovery 

1.0 P 
1.0 P 
1.0 P 
1.0 P 

UNITS 

mg/L 

Ug/L 
Uq/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 

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. 

COMMENTS: Sample contains petroleum hydrocarbons from C10-C24 
t h a t do not resemble a d i e s e l pattern.(C10-C24) RR 

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 o f A n a l y s i s No. 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TEXAS 77054 
PHONE (713) 660-0901 

H9-9712590-06 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Rick Rexroad DATE: 12/29/97 

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

PROJECT NO: 
MATRIX: 

DATE SAMPLED: 
DATE RECEIVED: 

2832.12 
WATER 
12/10/97 
12/11/97 

12:51:00 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION UNITS 

LIMIT 
n-Pentacosane 120 « 

Method Modified 8015A*** f o r Diesel 
Analyzed by: RR 

Date: 12/16/97 10:52:00 

N i t r a t e nitrogen(as N) ND 0.05 mg/L 
Method 3 53.3 * 
Analyzed by: EM 

Date: 12/12/97 

Sul f a t e 229 25 mg/L 
Method 375.4 * 
Analyzed by: EM 

Date: 12/23/97 

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

COMMENTS: Sample contains petroleum hydrocarbons from C10-C24 
t h a t do not resemble a d i e s e l pattern.(C10-C24) RR 

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. 



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. H9-9712590-07 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Rick Rexroad DATE: 12/29/97 

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

PROJECT NO: 2832.12 
MATRIX: WATER 

DATE SAMPLED: 12/10/97 14:20:00 
DATE RECEIVED: 12/11/97 

ANALYTICAL DATA 
PARAMETER 

Gasoline Range Organics 

Surrogate 
4-Bromofluorobenzene 
1,4-Difluorobenzene 

Method Modified 8015A*** f o r Gasoline 
Analyzed by: MF 

Date: 12/21/97 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENE 

TOTAL VOLATILE AROMATIC HYDROCARBONS 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Method 802OA *** 
Analyzed by: MF 

Date: 12/21/97 
To t a l Petroleum Hydrocarbons-Diesel 

Surrogate 
n-Pentacosane 

Method Modified 8015A*** f o r Diesel 
Analyzed by: RR 

Date: 12/16/97 11:38:00 

RESULTS 

0 . 92 

Recovery 
103 
83 

4 . 9 
9 . 0 
6 . 8 
62 

82 . 7 

Recovery 
103 
97 

0.86 

Recovery 
56 

DETECTION 
LIMIT 
0.1 P 

1.0 P 
1.0 P 
1.0 P 
1.0 P 

0.2 P 

UNITS 

mg/L 

/xg/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 

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

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

COMMENTS: Sample contains petroleum hydrocarbons from C10-C24 
t h a t do not resemble a d i e s e l pattern.(C10-C24) RR 

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

EPA 
18th ed. 
Ed. 



C e r t i f i c a t e of A n a l y s i s No, 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

H9-9712590-08 

Brown and C a l d w e l l 
1415 L o u i s i a n a 
Houston, TX 77002 
ATTN: R i c k Rexroad DATE: 12/29/97 

PROJECT: BJS Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Brown & C a l d w e l l 
SAMPLE ID: MW-28 32 

PROJECT NO: 
MATRIX: 

DATE SAMPLED: 
DATE RECEIVED: 

2832.12 
WATER 
12/10/97 
12/11/97 

ANALYTICAL DATA 
PARAMETER 

Gasoline Range Organics 

Surrogate 
4-Bromofluorobenzene 
1,4-Difluorobenzene 

Method M o d i f i e d 8015A*** f o r G a s o l i n e 
Analyzed by: MF 

Date: 12/21/97 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENE 

TOTAL VOLATILE AROMATIC HYDROCARBONS 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenz ene 

Method 8020A *** 
Analyzed by: MF 

Date: 12/21/97 
T o t a l Petroleum Hydrocarbons-Diesel 

Surrogate 
n-Pentacosane 

Method M o d i f i e d 8015A*** f o r D i e s e l 
Analyzed by: RR 

Date: 12/16/97 12:23:00 

RESULTS 

0.24 

Recovery 
107 
80 

36 
8 . 5 
10 

6.7 
61.2 

Recovery 
103 
97 

1.2 

Recovery 
112 

DETECTION 
LIMIT 
0.1 P 

1.0 P 
1.0 P 
1.0 P 
1.0 P 

1.0 P 

UNITS 

mg/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 

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

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

COMMENTS: Sample c o n t a i n s p e t r o l e u m hydrocarbons from C10-C16 
t h a t do n o t resemble a d i e s e l pattern.(C10-C24) RR 

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. H9-9712590-09 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77 002 
ATTN: Rick Rexroad DATE: 12/29/97 

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

PROJECT NO: 283 2.12 
MATRIX: WATER 

DATE SAMPLED: 12/10/97 14:25:00 
DATE RECEIVED: 12/11/97 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION UNITS 

LIMIT 
Gasoline Range Organics 71 10 P mg/L 

Surrogate % Recovery 
4-Bromofluorobenzene 153 
1,4-Difluorobenzene 80 

Method Modified 8015A*** f o r Gasoline 
Analyzed by: MF 

Date: 12/22/97 

BENZENE 7600 100 P /*g/L 
TOLUENE 12000 100 P /Ltg/L 
ETHYLBENZENE 2800 100 P fiq/L 
TOTAL XYLENE 8200 100 P uq/L 
TOTAL VOLATILE AROMATIC HYDROCARBONS 3 0600 )J.q/L 

Surrogate % Recovery 
1,4-Difluorobenzene 107 
4-Bromofluorobenzene 97 

Method 8020A *** 
Analyzed by: MF 

Date: 12/22/97 

To t a l Petroleum Hydrocarbons-Diesel 11 1.0 P mg/L 

Surrogate % Recovery 
n-Pentacosane 114 

Method Modified 8015A*** f o r Diesel 
Analyzed by: RR 

Date: 12/16/97 01:09:00 

(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. 

COMMENTS: Sample contains petroleum hydrocarbons from C10-C2 4 
t h a t resemble a d i e s e l pattern.(C10-C24) RR 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA guid 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. H9-9712590-10 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Rick Rexroad DATE: 12/29/97 

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

PROJECT NO: 2832.12 
MATRIX: WATER 

DATE SAMPLED: 12/10/97 14:55:00 
DATE RECEIVED: 12/11/97 

ANALYTICAL DATA 
PARAMETER 

Gasoline Range Organics 

Surrogate 
4-Bromofluorobenzene 
1,4-Difluorobenzene 

Method Modified 8015A*** 
Analyzed by: MF 

Date: 12/21/97 

RESULTS 

16 

Recovery 
100 
73 

f o r Gasoline 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENE 

TOTAL VOLATILE AROMATIC HYDROCARBONS 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Method 802OA *** 
Analyzed by: MF 

Date: 12/21/97 
Tot a l Petroleum Hydrocarbons-Diesel 

Surrogate 
n-Pentacosane 

Method Modified 8015A*** f o r Diesel 
Analyzed by: RR 

Date: 12/16/97 01:54:00 

230 
750 
970 

2300 
4250 

Recovery 
100 
100 

3 . 7 

Recovery 
110 

DETECTION 
LIMIT 

5 P 

50 P 
50 P 
50 P 
50 P 

0.2 P 

UNITS 

mg/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 

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. 

COMMENTS: Sample contains petroleum hydrocarbons from C10-C2 4 
t h a t resemble a d i e s e l pattern.(C10-C24) RR 

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. 

••Mil 



C e r t i f i c a t e o f A n a l y s i s No, 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

H9-9712590-11 

Brown and C a l d w e l l 
1415 L o u i s i a n a 
Houston, TX 77002 
ATTN: Rick Rexroad DATE: 12/29/97 

PROJECT: BJS Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Brown & C a l d w e l l 
SAMPLE ID: EFF-1-2832 

PROJECT NO: 
MATRIX: 

DATE SAMPLED: 
DATE RECEIVED: 

2832.12 
AIR 
12/10/97 
12/11/97 

15:05:00 

ANALYTICAL DATA 
PARAMETER 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENE 
TOTAL VOLATILE AROMATIC HYDROCARBONS 
Method M o d i f i e d 5030/8020A*** 
Analyzed by: RL 

Date: 12/12/97 

T o t a l Petroleum Hydrocarbons 
Method M o d i f i e d 8015A A i r *** 
Analyzed by: RL 

Date: 12/12/97 04:10:00 

RESULTS 

ND 
0. 013 
0 . 009 
0. 031 
0.053 

210 

DETECTION 
LIMIT 

0.001 P 
0.001 P 
0.001 P 
0.001 P 

UNITS 

PPMV 
PPMV 
PPMV 
PPMV 
PPMV 

ppm 

ND Not d e t e c t e d , (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 A n a l y s i s o f Water and Wastes, 1983, EPA 
**Ref: Standard Methods f o r Examination o f Water & Wastewater, 18th ed. 

***Ref: Test Methods f o r E v 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. H9-9712590-12 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Rick Rexroad DATE: 12/29/97 

PROJECT: BJS Hobbs 
SITE: Hobbs, NM 
SAMPLED BY: Provided By SPL 
SAMPLE ID: T r i p Blank 

PROJECT NO: 2832.12 
MATRIX: WATER 

DATE SAMPLED: 12/10/97 
DATE RECEIVED: 12/11/97 

ANALYTICAL DATA 
PARAMETER 

Gasoline Range Organics 

Surrogate 
4-Bromofluorobenzene 
1,4-Difluorobenzene 

Method Modified 8015A*** 
Analyzed by: MF 

Date: 12/21/97 

RESULTS 

ND 

Recovery 
103 
73 

f o r Gasoline 

DETECTION 
LIMIT 
0 . 1 P 

UNITS 

mg/L 

BENZENE ND 1 0 P 
TOLUENE ND 1. 0 P 
ETHYLBENZENE ND 1. 0 P 
TOTAL XYLENE ND 1. 0 P 
TOTAL VOLATILE AROMATIC HYDROCARBONS ND 

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

Surrogate % Recovery 
1,4-Difluorobenzene 100 
4-Bromofluorobenzene 100 

Method 802OA *** 
Analyzed by: MF 

Date: 12/21/97 

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 guidelines f o r q u a l i t y assurance. 



QUALITY CONTROL 

DOCUMENTATION 



* * SPL BATCH QUALITY CONTROL REPORT * * 

Method Modified 8015A*** for Gasol ine 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TEXAS 77054 
PHONE (713) 660-0901 

Batch I d : HP S971220180900 

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 
COMPOUNDS 

Method 

Blank Result 

<2> 

Spi ke 
Added 

<3> 

Blank 
Result 

<1> 

SDI" ke 
Recovery 

X 

OC LimitsC**) 

(Mandatory) 
X Recovery Range 

Gasoline Range Organics ND 1.0 0.97 97.0 64 - 131 

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

S P I K E 
COMPOUNDS 

Sample 
Results 

<2> 

Spike 
Added 

<3> 

Matrix Spike Matrix Spike 
Duplicate 

MS/MSD 
Relative X 
Difference 

OC Limits(***) 
(Advisory) 

S P I K E 
COMPOUNDS 

Sample 
Results 

<2> 

Spike 
Added 

<3> 
Result 
<1> 

Recovery 

<4> 

Result 

<1> 

Recovery 

<5> 

MS/MSD 
Relative X 
Difference RPD 

Max. Recovery Range 

GASOLINE RANGE ORGANICS 0.15 0.9 1.05 100 1.04 98.9 1.11 36 36 - 160 

Analyst: MF 
Sequence Date: 12/20/97 
SPL ID of sample spiked: 9712676-06A 

Sample File ID: SSL3625.TX0 
Method Blank File ID: 

Blank Spike File ID: SSL3616.TX0 

Matrix Spike File ID: SSL3620.TX0 
Matrix Spike Duplicate File ID: SSL3621.TX0 

* = Values Outside QC Range. « = Data outside Method Specification limits. 
NC = Not Calculated (Sample exceeds spike by factor of 4 or more) 
ND = Not Detected/Below Detection Limit 
X Recovery = [( <1> - <2> ) / <3> ] x 100 
LCS X Recovery = (<1> / <3> ) x 100 

Relative Percent Difference = |(<4> - <5> | / [(<4> + <5> ) x 0.5] x 100 
(**) = Source: SPL-Houston Historical data (1st Q '97) 
(***) = Source: SPL-Houston Historical Data (1st Q '97) 

SAMPLES IN BATCH(SPL ID): 9712590-01A 9712590-02A 9712590-03A 9712676-04A 
9712676-01A 9712676-06A 9712482-28A 9712482-29A 



* * SPL BATCH QUALITY CONTROL REPORT * * 

Method Modified 8015A*** for Gasoline 

Batch Id: HP S971221154900 

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 LimitsC**) 

COMPOUNDS Blank Result Added Result Recovery (Mandatory) 

<2> <3> <1> X X Recovery Range 

Gasoline Range Organics ND 1.0 1.1 110 64 - 131 

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

S P I K E 
COMPOUNDS 

Sample 
Results 

<2> 

Spike 

Added 

<3> 

Matrix Spike Matrix Spike 

Duplicate 

MS/MSD 

Relative X 

Difference 

QC Limits(***> 
(Advisory) 

S P I K E 
COMPOUNDS 

Sample 
Results 

<2> 

Spike 

Added 

<3> 

Result 
<1> 

Recovery 
<4> 

Result 

<1> 

Recovery 

<5> 

MS/MSD 

Relative X 

Difference RPD 
Max. Recovery Range 

GASOLINE RANGE ORGANICS ND 0.9 1.1 122 1.1 122 0 36 36 - 160 

Analyst: MF 
Sequence Date: 12/21/97 
SPL ID of sample spiked: 9712717-05C 
Sample File ID: SSL3673A.TX0 

Method Blank File ID: 

Blank Spike File ID: SSL3649.TX0 
Matrix Spike File ID: SSL4007.TX0 
Matrix Spike Duplicate File ID: SSL4008.TXO 

* = Values Outside QC Range. « = Data outside Method Specification limits. 
NC = Not Calculated (Sample exceeds spike by factor of 4 or more) 
ND = Not Detected/Below Detection Limit 
X Recovery = [( <1> - <2> ) / <3> ] x 100 
LCS X Recovery = (<1> / <3> ) x 100 
Relative Percent Difference = |(<4> - <5> | / [(<4> + <5> ) x 0.5] x 100 
(**) = Source: SPL-Houston Historical data (1st Q '97) 
(***) = Source: SPL-Houston Historical Data (1st Q '97) 

SAMPLES IN BATCH(SPL ID): 9712590-07A 

9712717-02C 

9712717-10C 

9712674-01A 

9712590-1 OA 
9712717-03C 
9712717-09C 
9712590-06A 

9712590-09A 
9712717-05C 
9712590-05A 
9712590-08A 

9712717-01C 

9712717-06C 

9712590-12A 



S P I K E Sample Spike Matrix Spi ke Matrix Spike MS/MSD QC LimitsC***) 
COM POUNDS Results Added Duplicate Relative X (Advisory) • Result Recovery Result Recovery Difference RPD 

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

GASOLINE RANGE ORGANICS ND 0.9 1.08 120 0.97 108 10.5 36 36 - 160 

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

Batch Id: HP S971222090700 

HOUSTON LABORATORY 
8980 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 Spi ke Blank Spike QC LimitsC**) 

COMPOUNDS Blank Result Added Result Recovery (Mandatory) 

<2> <3> <1> X X Recovery Range 

Gasoline Range Organics ND 1.0 0.96 96.0 64 - 131 

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

Analyst: MF 
Sequence Date: 12/22/97 
SPL ID of sample spiked: 9712717-08C 

Sample File ID: SSL4015.TX0 
Method Blank File ID: 
Blank Spike File ID: SSL4004.TX0 

Matrix Spike File ID: SSL4012.TX0 
Matrix Spike Duplicate File ID: SSL4013.TX0 

* = Values Outside QC Range. « = Data outside Method Specification limits. 
NC = Not Calculated (Sample exceeds spike by factor of 4 or more) 
ND = Not Detected/Below Detection Limit 
X Recovery = [( <1> - <2> ) / <3> ] x 100 
LCS X Recovery = (<1> / <3> ) x 100 

Relative Percent Difference = |(<4> - <5> | / [(<4> + <5> ) x 0.5] x 100 
(**) = Source: SPL-Houston Historical data (1st Q '97) 
(***) = Source: SPL-Houston Historical Data (1st Q '97) 

SAMPLES IN BATCH(SPL ID): 9712717-04C 
9712719-17C 
9712717-08C 

9712717-07C 
9712719-18C 
9712676-05A 

9712590-04A 
9712719-20C 
9712676-07A 

9712482-27A 
9712719-21C 
9712676-08A 



** SPL BATCH QUALITY CONTROL REPORT ** 
METHOD 8020/602 

Batch Id: 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

HP S971220174200 

L A B O R A T O R Y CONTROL SAMPLE 

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

COMPOUNDS Blank Result Added Result Recovery (Mandatory) 

<2> <3> <1> X X Recovery Range 

MTBE ND 50 41 82.0 72 - 128 

Benzene ND 50 45 90.0 61 - 119 

Toluene ND 50 44 88.0 65 - 125 

EthylBenzene ND 50 43 86.0 70 - 118 

O Xylene ND 50 44 88.0 72 - 117 
M&P Xylene ND 100 88 88.0 72 - 116 

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

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

COMPOUNDS Results Added Duelicate Relative X (Advisory) 
Result Recovery Result Recovery Difference RPD 

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

MTBE 870 20 780 NC 790 NC NC 20 39 - 150 
BENZENE ND 20 18 90.0 19 95.0 5.41 21 32 - 164 
TOLUENE ND 20 18 90.0 18 90.0 0 20 38 - 159 
ETHYLBENZENE ND 20 17 85.0 16 80.0 6.06 19 52 - 142 

0 XYLENE ND 20 18 90.0 18 90.0 0 18 53 - 143 
M&P XYLENE ND 40 35 87.5 35 87.5 0 17 53 - 144 

Analyst: MF 
Sequence Date: 12/20/97 

SPL ID of sample spiked: 9712676-05A 
Sample File ID: S_L3624.TX0 
Method Blank File ID: 
Blank Spike File ID: S_L3615.TX0 

Matrix Spike File ID: S_L3618.TX0 

Matrix Spike Duplicate File ID: SJ.3619.TX0 

* = Values Outside QC Range. « = Data outside Method Specification limits. 
NC = Not Calculated (Sample exceeds spike by factor of 4 or more) 
ND = Not Detected/Below Detection Limit 
X Recovery = [( <1> - <2> ) / <3> J x 100 
LCS X Recovery = (<1> / <3> ) x 100 

Relative Percent Difference = |(<4> - <5> | / [(<4> + <5> ) x 0.5] x 100 
(**) = Source: SPL-Houston Historical Data (1st Q '97) 
(***) = source: SPL-Houston Historical Data (1st Q '97) 

SAMPLES IN BATCH(SPL ID): 9712482-27A 
9712590-02A 
9712676-08A 
9712676-05A 

9712482-28A 
9712590-03A 
9712676-01A 
9712676-06A 

9712482-29A 
9712676-04A 
9712674-02A 
9712676-07A 

9712590-01A 
9712676-07A 
9712437-03A 
9712676-08A 



Matrix 

Units: 

** SPL BATCH QUALITY CONTROL REPORT ** 

METHOD 8020/602 

Batch I d : 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

HP S971221144000 

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 LimitsC**) 

COMPOUNDS Blank Result Added Result Recovery (Mandatory) 

<2> <3> <1> X X Recovery Range 

MTBE ND 50 44 88.0 72 - 128 

Benzene ND 50 43 86.0 61 119 

Toluene ND 50 43 86.0 65 - 125 

EthylBenzene ND 50 43 86.0 70 - 118 

O Xylene ND 50 44 88.0 72 - 117 

M&P Xylene ND 100 88 88.0 72 - 116 

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

S P I K E Sample Spi ke Matrix Spike Matrix Spike MS/MSD QC LimitsC***) 

COMPOUNDS Results Added DUDIicate Relative X CAdvisory) 

Result Recovery Result Recovery Difference RPD 

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

MTBE ND 20 22 110 19 95.0 14.6 20 39 - 150 

BENZENE 3.5 20 28 122 20 82.5 38.6 * 21 32 - 164 

TOLUENE 15 20 37 110 28 65.0 51.4 * 20 38 - 159 

ETHYLBENZENE 8.9 20 31 110 23 70.5 43.8 * 19 52 - 142 

O XYLENE 4.0 20 28 120 21 85.0 34.1 * 18 53 - 143 

M&P XYLENE 3.4 40 52 122 38 86.5 34.1 * 17 53 - 144 

Analyst: MF 

Sequence Date: 12/21/97 

SPL ID of sample spiked: 9712590-05A 

Sample File ID: S_L3663A.TX0 

Method Blank File ID: 

Blank Spike File ID: S_L3647.TX0 

Matrix Spike File ID: SJ.3651.TX0 

Matrix Spike Duplicate File ID: SJ.3652.TX0 

* = Values Outside QC Range. « = Data outside Method Specification limits. 

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

ND = Not Detected/Below Detection Limit 

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

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

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

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

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

SAMPLES IN BATCH(SPL ID): 9712590-10A 9712590-09A 9712590-12A 9712674-01A 

9712590-06A 9712590-08A 9712590-07A 9712590-04A 



Matrix: 
Units: 

Aqueous 

H9/L 

** SPL BATCH QUALITY CONTROL REPORT ** 
METHOD 8020/602 

Batch Id: HP S971222093300 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TEXAS 77054 
PHONE (713) 660-0901 

L A B O R A T O R Y CONTROL SAMPLE 

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

COMPOUNDS Blank Result Added Result Recovery (Mandatory) 

<2> <3> <1> X X Recovery Range 

MTBE ND 50 42 84.0 72 - 128 
Benzene ND 50 45 90.0 61 - 119 
Toluene ND 50 44 88.0 65 - 125 
EthylBenzene ND 50 43 86.0 70 - 118 
O Xylene ND 50 46 92.0 72 - 117 
M&P Xylene ND 100 89 89.0 72 - 116 

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

S P I K E Sample Spi ke Matrix Spike Matrix Spike MS/MSD QC Limits(***) 

COMPOUNDS Results Added Duolicate Relative X (Advisory) 

Result Recovery Result Recovery Difference RPD 

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

MTBE 2.1 20 20 89.5 20 89.5 0 20 39 - 150 
BENZENE ND 20 19 95.0 19 95.0 0 21 32 - 164 
TOLUENE ND 20 19 95.0 19 95.0 0 20 38 - 159 

ETHYLBENZENE ND 20 19 95.0 18 90.0 5.41 19 52 - 142 
O XYLENE ND 20 19 95.0 19 95.0 0 18 53 - 143 
M&P XYLENE ND 40 38 95.0 38 95.0 0 17 53 - 144 

Analyst: MF 

Sequence Date: 12/22/97 

SPL ID of sample spiked: 9712778-04A 
Sample File ID: S_L4016.TX0 
Method Blank File ID: 

Blank Spike File ID: S_L4003.TX0 

Matrix Spike File ID: S_L4010.TX0 
Matrix Spike Duplicate File ID: S_L4011.TX0 

* = Values Outside QC Range. « = Data outside Method Specification limits. 
NC = Not Calculated (Sample exceeds spike by factor of 4 or more) 
ND = Not Detected/Below Detection Limit 
X Recovery = [( <1> - <2> ) / <3> ] x 100 
LCS X Recovery = (<1> / <3> ) x 100 

Relative Percent Difference = |(<4> - <5> | / [(<4> + <5> ) x 0.5] x 100 
(**) = Source: SPL-Houston Historical Data (1st Q '97) 
(***) = source: SPL-Houston Historical Data (1st Q '97) 

SAMPLES IN BATCHCSPL ID): 9712778-02A 9712778-01A 9712778-04A 9712674-03A 

9712590-04A 



** SPL BATCH QUALITY CONTROL REPORT ** 

METHOD 8020/602 

Batch Id: HP S971223163000 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TEXAS 77054 
PHONE (713) 660-0901 

L A B O R A T O R Y CONTROL SAMPLE 

S P I K E Method Spi ke Blank Spike QC LimitsC**) 

COMPOUNDS Blank Result Added Result Recovery (Mandatory) 

<2> <3> <1> X X Recovery Range 

MTBE ND 50 52 104 72 - 128 

Benzene ND 50 53 106 61 - 119 

Toluene ND 50 52 104 65 - 125 

EthylBenzene ND 50 51 102 70 - 118 

0 Xylene ND 50 53 106 72 - 117 

M&P Xylene ND 100 100 100 72 - 116 

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

S P I K E Sample Spike Matrix Spike Matrix Spi ke MS/MSD QC LimitsC***) 

COMPOUNDS Results Added DUDIicate Relative X CAdvisorv) 

Result Recovery Result Recovery Difference RPD 

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

MTBE 21000 20 4100 NC 4100 NC NC 20 39 - 150 

BENZENE ND 20 21 105 19 95.0 10.0 21 32 - 164 

TOLUENE ND 20 20 100 20 100 0 20 38 - 159 

ETHYLBENZENE ND 20 19 95.0 19 95.0 0 19 52 - 142 

0 XYLENE ND 20 20 100 21 105 4.88 18 53 - 143 

M&P XYLENE ND 40 39 97.5 39 97.5 0 17 53 - 144 

Analyst: LJ 

Sequence Date: 12/23/97 

SPL ID of sample spiked: 9712778-06A 

Sample File ID: S_L4053.TX0 

Method Blank File ID: 

Blank Spike File ID: SJ.4041.TX0 

Matrix Spike File ID: SJ.4061.TX0 

Matrix Spike Duplicate File ID: SJ.4062.TX0 

* = Values Outside QC Range. « = Data outside Method Specification limits. 

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

ND = Not Detected/Below Detection Limit 

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

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

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

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

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

SAMPLES IN BATCH(SPL ID): 9712991-01A 9712991-02A 9712991-05A 9712991-06A 

9712991-03A 9712778-06A 9712590-05A 9712778-01A 

9712778-03A 9712778-05A 



Aqueous 

mg/L 

* * SPL BATCH QUALITY CONTROL REPORT * * 

Method Modified 8015A*** for D iese l 

Batch I d : HPW971215065200 

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 Spi ke Blank Spike QC LimitsC**) 

COMPOUNDS Blank Result Added Result Recovery (Mandatory) 

<2> <3> <1> X X Recovery Range 

Diesel ND 5.0 4.9 98.0 53 - 148 

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

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

COMPOUNDS Results Added Duplicate Relative X (Advisory) 

Result Recovery Result Recovery Difference RPD 

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

DIESEL ND 5.0 4.9 98.0 5.0 100 2.02 39 21 - 175 

Analyst: RR 

Sequence Date: 12/15/97 

SPL ID of sample spiked: 9712548-02D 
Sample File ID: WL2107.TX0 
Method Blank File ID: 
Blank Spike File ID: VVL2104.TXO 

Matrix Spike File ID: VVL2108.TX0 

Matrix Spike Duplicate File ID: WL2109.TX0 

* = Values Outside QC Range. « = Data outside Method Specification limits. 
NC = Not Calculated (Sample exceeds spike by factor of 4 or more) 
ND = Not Detected/Below Detection Limit 
X Recovery = [( <1> - <2> ) / <3> ] x 100 
LCS X Recovery = (<1> / <3> ) x 100 

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

SAMPLES IN BATCH(SPL ID): 9712548-07D 

9712590-01B 
9712590-06B 
9712590-10B 
9712548-03D 

9712548-09D 
9712590-02B 
9712590-07B 
9712590-04B 
9712548-04D 

9712548-10D 
9712590-03B 
9712590-08B 
9712548-02D 
9712548-06D 

9712548-11D 
9712590-05B 
9712590-09B 
9712548-01D 



** SPL BATCH QUALITY CONTROL REPORT ** 

METHOD 5030/8020 (Modified) 

Batch Id: 

B L A N K S P I K E S 

PAGE 

HP P971212121900 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

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

COMPOUNDS Results Added Duplicate Relative X (Advisory) 

Result Recovery Result Recovery Difference RPD 

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

BENZENE ND 20 19.4 97.0 19.0 95.0 2.08 30 37 - 117 

TOLUENE ND 20 19.2 96.0 19.0 95.0 1.05 30 25 - 113 
ETHYLBENZENE ND 20 18.1 90.5 17.5 87.5 3.37 30 25 - 106 
O XYLENE ND 20 18.0 90.0 17.0 85.0 5.71 30 15 - 109 
M&P XYLENE ND 20 18.2 91.0 17.1 85.5 6.23 30 12 - 114 

Analyst: fab 
Sequence Date: 12/12/97 
Method Blank File ID: 
Sample File ID: 

Blank Spike F i le ID: PJ.7103.TX0 
Matrix Spike File ID: 

Matrix Spike Duplicate File ID: 

* = Values Outside QC Range. « = Data outside Method Specification limits. 
NC = Not Calculated (Sample exceeds spike by factor of 4 or more) 
ND = Not Detected/Below Detection Limit 
X Recovery = [( <1> - <2> ) / <3> ] x 100 

Relative Percent Difference = |(<4> - <5> | / [(<4> + <5> ) x 0.5] x 100 
(**) = Source: Tempo. Limits & SPL-Houston Hist. Datadst Qtr'97) 

SAMPLES IN BATCH(SPL ID): 9712590-11A 9712618-01A 9712620-01A 



** SPL BATCH QUALITY CONTROL REPORT ** 
METHOD 8015 (Modified) 

Batch I d : 

B L A N K S P I K E S 

PAGE 

HP P971212153100 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TEXAS 77054 
PHONE (713) 660-0901 

S P I K E Sample Spike Matrix Spi ke Matrix Spike MS/MSD QC Limits(**) 
COMPOUNDS Results Added Duplicate Relative X (Advisory) 

Result Recovery Result Recovery Difference RPD 

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

TPHAIR ND 200 100 50.0 94 47.0 6.19 30 20 - 150 

Analyst: fab 
Sequence Date: 12/12/97 
Method Blank File ID: 
Sample File ID: 

Blank Spike File ID: PPL7103.TX0 
Matrix Spike File ID: 

Matrix Spike Duplicate File ID: 

* = Values Outside QC Range. « = Data outside Method Specification limits. 
NC = Not Calculated (Sample exceeds spike by factor of 4 or more) 
ND = Not Detected/Below Detection Limit 
X Recovery = [( <1> - <2> ) / <3> ] x 100 
Relative Percent Difference = |(<4> - <5> 
(**) = Source: Temporary limits 

/ C(<4> + <5> ) x 0.5] x 100 

SAMPLES IN BATCH(SPL ID): 9712590-11A 9712618-01A 9712620-01A 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TEXAS 77054 
PHONE (713) 660-0901 

** SPL QUALITY CONTROL REPORT ** 

Matrix: Aqueous Reported 
Analyzed 
Analyst: 

on: 
on: 

12/12/97 
12/12/97 
EM 

This sample was randomly selected f o r use i n the SPL q u a l i t y c o n t r o l 
program. Samples chosen are f o r t i f i e d w i t h a known co n c e n t r a t i o n 
i n d u p l i c a t e . The r e s u l t s are as f o l l o w s : 

N i t r a t e n i t r o g e n ( a s N) 
Method 353.3 * 

SPL Sample 
ID Number 

Blank 
Value 
mg/L 

LCS 
Concentration 

mg/L 

Measured 
Concentration 

mg/L 

% 

Recovery 
QC L i m i t s 
Recovery 

LCS ND 2.00 1.84 92.0 92 - 113 

-9712516 

Samples i n batch: 

9712590-06C 9712647-01H 9712647-02H 9712647-03H 
9712647-04H 

COMMENTS: 

SPL LCS#: 95535142-26 



* * SPL QUALITY CONTROL REPORT * * 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

Matrix: Aqueous Reported on: 12/12/97 
Analyzed on: 12/12/97 
Analyst: EM 

This sample was randomly selected for use in the SPL quality control 
program. Samples chosen are fo r t i f i e d with a known concentration 
in duplicate. The results are as follows: 

Nitrate nitrogenCas N) 
Method 353.3 * 

Matrix Spike Matrix Spike QC LIMITS 
SPL Sample Method Sample Spike Duplicate RPD (Advisory) 

ID Number Blank Result Added Result Recovery Result Recovery (%) RPD % REC 
mg/L mg/L mg/L mg/L % mg/L % Max 

9712590-06C ND ND 0.40 0.38 95.0 0.38 95.0 0 12 84 -125 

-9712515 

Samples in batch: 

9712590-06C 9712647-01H 
9712647-04H 

9712647-02H 9712647-03H 

COMMENTS: 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

** SPL QUALITY CONTROL REPORT ** 

M a t r i x : Aqueous Reported 
Analyzed 
A n a l y s t : 

on: 
on: 

12/23/97 
12/23/97 
EM 

T h i s sample was randomly s e l e c t e d f o r use i n t h e SPL q u a l i t y c o n t r o l 
program. Samples chosen a r e f o r t i f i e d w i t h a known c o n c e n t r a t i o n 
i n d u p l i c a t e . The r e s u l t s a r e as f o l l o w s : 

S u l f a t e 
Method 375.4 * 

SPL Sample 
ID Number 

Blank 
Value 
mg/L 

LCS 
Concentration 

mg/L 

Measured 
Concentration 
mg/L 

% 

Recovery 
QC L i m i t s 
Recovery 

LCS ND 10.15 11.12 110 82 - 111 

-9712928 

Samples i n b a t c h : 

9712590-06C 
9712868-05E 
9712947-04E 
9712957-03E 
9712957-07E 
COMMENTS: 

9712839-01A 
9712947-01E 
9712947-05E 
9712957-04E 
9712957-08E 

9712868-03E 
9712947-02E 
9712957-01E 
9712957-05E 
9712A06-01A 

9712868-04E 
9712947-03E 
9712957-02E 
9712957-06E 
9712A06-02A 

SPL LCS#: 95535154-3 



* * SPL QUALITY CONTROL REPORT * * 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TEXAS 77054 
PHONE (713) 660-0901 

Matrix: Aqueous Reported on: 
Analyzed on: 
Analyst: 

12/23/97 
12/23/97 
EM 

This sample was randomly selected for use in the SPL quality control 
program. Samples chosen are fo r t i f i e d with a known concentration 
in duplicate. The results are as follows: 

Sulfate 
Method 375.4 * 

SPL Sample Method Sample Spike 
Matrix Spike Matrix Spike 

Duplicate RPD 
QC LIMITS 
(Advisory) 

ID Number Blank 
mg/L 

Result 
mg/L 

Added 
mg/L 

Result 
mg/L 

Recovery 
% 

Result 
mg/L 

Recovery 
% 

(%) RPD 
Max 

% REC 

9712590-06C ND 9.17 10.00 19.34 102 19.14 99.7 2.3 9.5 84 -120 

-9712927 

Samples in batch: 

9712590-06C 
9712868-05E 
9712947-04E 

9712839-01A 
9712947-01E 
9712947-05E 

9712868-03E 
9712947-02E 

9712868-04E 
9712947-03E 

COMMENTS: 



CHAIN OF CUSTODY 

AND 

SAMPLE RECEIPT CHECKLIST 



i 
SPL Houston Environmental Laboratory 

Sample Login Checklist 

Date: / / Time: 

1/47 ISOO 

Yes No 

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

COC is properly completed. 

If no, Non-Conformance Worksheet has been completed. 

Custody seals are present on the shipping container. 

If yes, custody seals are intact-

All samples are tagged or labeled. 

I 
I 
I 
I 
1 
1 
I 
1 
I 

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

8 Sample containers arrived intact 
Temperature of samples upon arrival: 

10 Method of sample delivery to SPL: SPL Delivery 

Client Delivery 

FedEx Delivery (airbill #) 

Other: 

11 Method of sample disposal: SPL Disposal 

HOLD 

Return to Client 

Name: Date: 

12/1 IM7 
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1.0 INTRODUCTION 

Brown and Caldwell conducted field activities associated with the June 1997 quarterly groundwater 

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

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

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

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

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

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

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

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

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

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

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

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

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

sampling event, a description of the field activities, and a summary of the analytical results. Also 

included is a groundwater potentiometric surface map, a benzene concentration map, and a 

hydrocarbon distribution map. 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 ten 

monitor wells at the site. The survey data has been used to update the applicable maps and tables 

presented in this report. 
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2.0 GROUNDWATER SAMPLING AND ANALYSES 

On June 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 subsection describes the field activities conducted during this sampling event. 

2.1 Groundwater Measurements and Sampling 

Ten monitoring wells were sampled during the June 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 southeast with a hydraulic gradient of 0.01 ft/ft. A potentiometric surface map is 

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

(0.02 ft), MW-4 (0.44 ft), and MW-9 (0.05 ft) during this sampling event. 

Groundwater samples were collected from the monitoring wells on June 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 

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

were removed from each well. 

WStreetTalkAFS DATA@Homer@Servers\WP\bjserv\2832\024r.doc 2 

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



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 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 seven 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 concentrations are below the New Mexico Water Quality Control Commission Standard 

of 0.01 mg/L in monitor wells MW-5, MW-7, MW-8, and MW-9. Figure 3 presents a benzene 

isoconcentration and total BTEX distribution map for the June 1997 sampling event. A total 
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petroleum hydrocarbons distribution map for the June 1997 sampling event is presented in Figure 

4. The laboratory analytical reports 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 is less than the maximum BTEX 

concentration measured during the June 1997 sampling event of 73,800 ug/L in MW-1. Therefore, 

the data from the June 1997 sampling event indicates the site lacks sufficient capacity to 

intrinsically bioremediate the highest dissolved BTEX levels measured in the groundwater. 

However, expressed assimilative capacity is generally considered to be a conservative estimate of 

an aquifer's geochemical ability to fully support intrinsic bioremediation. Expressed assimilative 

capacity calculations assume that the only electron acceptor available is that currently measured 

in site groundwater. At this site, an additional electron acceptor (dissolved oxygen) is being 

added to the site groundwater through the biosparging system. In addition, the expressed 

assimilative capacity does not consider other important mechanisms which naturally attenuate 

dissolved-phase groundwater contaminants. The other mechanisms, which include dilution, 

dispersion, diffusion, adsorption, and volatilization, can be significant mechanisms for natural 

attenuation. 
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3.0 REMEDIATION SYSTEM 

Brown and Caldwell submitted a Remedial Action Plan (RAP) to the New Mexico OCD in May 

1994. Based on the results of previous investigations conducted by Brown and Caldwell and 

Roberts/Schornick and Associates, Inc. (RSA), Brown and Caldwell recommended the installation 

of a biosparging system. The biosparging system simultaneously treats contaminants adsorbed 

directly to the soil (i.e., residual) as well as contaminants present in soil moisture (i.e., dissolved 

phase) within the capillary fringe and vadose zone. Additionally, the biosparging system removes 

volatile contaminants from the saturated zone. The biosparging system operates by injecting air 

into the saturated zone and extracting air from the vadose zone through a network of wells and 

piping. The continuous flushing of air through the saturated zone increases the dissolved oxygen 

concentration in the groundwater and in soil moisture present in the capillary fringe and vadose 

zone. The elevated dissolved oxygen content facilitates the activities of indigenous 

microorganisms to accelerate biodegradation of contaminants. The flushing of the air also strips 

volatile and semivolatile contaminants. 

The New Mexico OCD approved the RAP on August 11, 1994. The installation of the biosparging 

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

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

blower and one injection blower were installed. An additional vapor extraction well, VE-4, was 

installed and connected to the vapor extraction system in April 1997. The vapors recovered during 

the extraction process are discharged to the atmosphere in accordance with the State of New 

Mexico Air Quality Regulations. 

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

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

determination from the State of New Mexico that an air permit is not required, effluent air samples 

have been collected 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 
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vapor concentrations since November 1995. Total BTEX concentrations have decreased from 391 

parts per million by volume (ppmv) to 17.3 ppmv. TPH concentrations have decreased from 1,870 

ppmv to 65 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. 

Adjustments were made in air injection and extraction rates within the biosparging system 

following the March 1997 groundwater sampling event in order to direct air flow into recalcitrant 

areas of the subsurface. Specifically, vapor extraction well VE-4 was added, and flow rates were 

increased in the upgradient and central portions of the plume, in the area of monitor wells MW-4, 

MW-1, and MW-3. The vapor extraction system is currently operating at an average flow of 150 

cubic feet per minute (cfm) at 125°F. The air injection system is operating at an average flow of 40 

cfm at 5 pounds per square inch (psi) at 188°F. Total BTEX emissions of 0.03 pounds per hour 

(lb/hr) and TPH emissions of 0.08 lb/hr were calculated for the June 1997 monitoring event. 

Review of data presented in Table 4 indicates that concentrations of benzene and total BTEX have 

decreased in monitor wells MW-7, MW-8 and MW-10, located in the downgradient portion ofthe 

plume, during the time period from the start-up of the biosparging system in November 1995 to the 

present. Substantial reductions in benzene, total BTEX, and TPH concentrations have occurred 

between March 1997 and June 1997 in monitor wells MW-4 and MW-9, which are located in the 

generally upgradient portion of the plume. Increases in hydrocarbon concentrations such as those 

observed in monitor wells MW-1 and MW-3 during the period from March 1997 to June 1997 are 

anticipated during operation of the biosparging system, as air flow is redirected into areas of the 

subsurface that were only minimally affected previously by the operation of the remedial system. 

Samples collected from MW-1, MW-3, MW-6, MW-10 and MW-11 exhibited increases in 

BTEX concentrations relative to the previous sampling event. Fluctuations in concentrations 

have been previously observed in site monitor wells over the course of remediation. These 

fluctuations may be attributed to the presence of PSH, which acts as a continuing source of 

dissolved phase BTEX. These fluctuations are likely to continue until the PSH is removed 
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through a combination of passive recovery and volatilization by sparging and soil vapor 

extraction. 
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4.0 CONCLUSIONS AND RECOMMENDATIONS 

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

June 1997 quarterly groundwater sampling event. 

4.1 Conclusions 

• Groundwater flow was to the southeast with an average hydraulic gradient of 0.01 ft/ft. 

• Dissolved BTEX constituent concentrations have generally decreased in monitor wells 
MW-4 and MW-9 during the time period from March 1997 to June 1997. 

• BTEX constituent concentrations have generally increased in monitor wells MW-1, MW-3, 
MW-6, MW-10, and MW-11 during the March 1997 to June 1997 time period. These short 
term variations in BTEX concentrations are anticipated during operation of the biosparging 
system. 

• An additional vapor extraction well, VE-4, was installed and connected to the vapor 
extraction system in April 1997. 

• Modifications to air injection and extraction rates have been made to apply increased air 
flow to the central portion of the plume. 

• Substantial reductions in the thickness of phase separated hydrocarbons in monitor wells 
MW-9 and MW-1 were observed during the period from March 1997 to June 1997. 

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

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 requested submittal of an investigation work plan. 

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

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

December 16, 1991 RSA sampled the fresh water well. Analytical results were submitted to the 
OCD. 

February 21, 1992 Western sampled the fresh water well. Analytical results were submitted to 
the OCD. 

July 29 -

August 10, 1992 

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

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

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

Apnl 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. 

Apnl 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. 

July 15, 1993 ENSR split one groundwater sample, collected from the off-site monitoring 
well, with Brown and Caldwell. 
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Table 1 (Continued) 
Site Chronology 

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

Date Activity 

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. 

March 14, 1997 Vapor extraction well VE-4 installed. 

Apnl1997 Vapor extraction well VE-4 connected to the vapor extraction system. 

June 12, 1997 Brown and Caldwell conducted the June 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 
(ft MSL) 

Comments 

MW-1 
3,647.53 8/10/92 53.22 0.00 3,594.31 (1) 

3,647.53 2/9/93 53.03 0.00 3,594.50 

3,647.53 8/18/93 53.10 0.00 3,594.43 

3,647.53 1/26/94 53.31 0.00 3,594.22 

3,647.53 5/3/95 54.64 0.20 3,593.05 

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) 

3,647.53 6/12/97 55.08 0.02 3,592.47 

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) 

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

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

MW-5 
3,647.72 8/10/92 52.38 0.00 3,595.34 (1) 

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

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

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

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

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

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

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

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

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

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

3,647.72 3/12/97 54.44 0.00 3,593.28 (2) 

3,647.72 6/12/97 54.48 0.00 3,593.24 
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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-6 
3,644.74 2/9/93 50.58 0.00 3,594.16 0) 
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) 

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

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) 

3,644.55 6/12/97 53.08 0.00 3,591.47 
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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 2/9/93 50.48 0.00 3,594.39 0) 
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) 

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

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) 

3,644.78 6/12/97 52.10 0.00 3,592.68 PSH sheen 
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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-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) 
3,644.47 6/12/97 53.99 0.00 3,590.48 

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

3,643.78 1/26/94 52.32 0.00 3,591.46 

3,643.78 5/3/95 53.38 0.00 3,590.40 

3,643.78 7/31/95 53.35 0.00 3,590.43 

3,643.78 11/14/95 52.96 0.00 3,590.82 

3,643.78 2/23/96 53.50 0.00 3,590.28 

3,643.78 5/31/96 53.25 0.00 3,590.53 

3,643.78 8/23/96 53.49 0.00 3,590.29 

3,643.78 12/2/96 53.79 0.00 3,589.99 

3,643.78 3/12/97 53.81 0.00 3,589.97 

3,643.78 6/12/97 53.96 0.00 3,589.82 

(1) Top of casing elevations and groundwater elevations of all monitor wells were relative to an arbitary 
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. 

(1) 

(2) 
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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 
CC) 

Redox 
(mV) 

Dissolved 
Oxygen 
(mg/L) 

Ferrous Iron 
(mg/L) 

MW-3 

6/12/97 1 7.12 1,340 19.2 -54 3.80 

2 7.12 1,350 19.2 -62 3.70 

3 7.11 1,350 19.2 -68 3.70 0.0 

MW-5 

6/12/97 1 7.17 1,270 18.9 118 4.99 

2 7.12 1,240 18.8 117 4.48 

3 7.17 1,220 18.9 113 4.11 0.0 

MW-6 

6/12/97 1 7.47 1,120 19.1 136 5.83 

2 7.34 1,230 19.4 112 5.86 

3 7.33 1,240 19.4 109 5.01 0.0 

MW-7 

6/12/97 1 6.68 1,840 19.8 114 3.16 

2 6.66 1,790 19.9 108 2.48 

3 6.67 1,760 19.8 103 2.78 0.0 

MW-8 

6/12/97 1 6.96 1,940 19.0 71 2.84 

2 6.86 1,920 19.1 84 2.68 

3 6.84 1,910 19.1 78 2.65 0.0 

MW-10 

6/12/97 1 6.87 5,800 19.6 -109 0.78 

2 6.90 5,700 19.6 -106 0.68 

3 6.89 5,600 19.6 -111 0.58 7.0 

MW-11 

6/12/97 1 7.33 1,240 19.4 109 3.01 

2 7.07 8,870 19.4 -70 2.59 

3 7.13 8,830 19.3 -69 2.70 2.0 

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

NR = No Reading 
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Table 4 
Cumulative Analytical Results for 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 

6/12/97 Regular 5300 34000 7500 27000 180 160 

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 

6/12/97 Regular 860 4800 1700 2600 1.9 20 
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Table 4 
Cumulative Analytical Results for Groundwater Samples 

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

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

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

MW-4 

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

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

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

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

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

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

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

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

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

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

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

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

6/12/97 Regular 47 270 360 950 2.5 6.2 

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 

6/12/97 Regular < 1 [ < 1 < 1 < 1 I <0.1 <0.1 
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Table 4 
Cumulative Analytical Results for Groundwater Samples 

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

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

Well ID Sampie 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 

6/12/97 Regular 1900 1400 410 310 7.8 7.4 

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 

6/12/97 Regular < 1 < 1 < 1 < 1 <0.1 <0.1 

Table printed: 7/25/97 Page 3 of 5 



Table 4 
Cumulative Analytical Results for Groundwater Samples 

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

Benzene Toluene Ethylbenzene Xylenes TPH-D TPH-G 

Well ID Sample Date Sample Type Well ID Sample Date Sample Type Sample Type 
micrograms per liter, pg/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 

6/12/97 Regular < 1 < 1 < 1 < 1 <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 

6/12/97 Regular 4.7 2.1 11 97 2.6 2.2 

6/12/97 Duplicate < 5 <5 6.6 69 5.2 1.9 
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Table 4 
Cumulative Analytical Results for 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 I 
6719/93 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 

6/12/97 Regular 150 12 30 < 5 0.68 <0.5 

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 

6/12/97 Regular 150 23 | 19 < 5 1.1 0.55 

MW-2 destroyed after January, 1994 NA = Not Analysed NS = Not Sampled 

NSP = Not Sampled due to Phase Separated Hydrocarbons 
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APPENDIX A 

GROUNDWATER SAMPLING FORMS 

W:\BJSERV\2832\022R.DOC . 
"(Vie or disclosure of data contained on this sheet is subject to the restriction specified at the beginning of this document. 



WELL ID: BKOWN AND CALDWELL 

Groundwater Sampling Field Data Sheet 

Z j f Z X s Task Number: 

w -I 

Project Number: 
Date: C/ft/?? 

Equipment Calibration - Time 
Casing Oiameter 

Totai Oepth of Well from TOC 

Static Water from TOC 

Product Level from TOC 

Length of Water Column 

Well Volume 

f.11 „ 
Screened Interval (Irom GS) 

IMt 

Purge Equipment 

Sample Equipment / , / 

If*** 

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

113 4 f t 
GUXtKBYM y ^ , J t / z £ > 

Conductance 
Standara: t y umhe«/cm«i25*C 

M*Mur*d Vtlu*: nmhot/em at 25* C 

OO Mater Calibrated to: / ^ ^ f r ^ * j f 

Time 
Well 

Volume 
Gallons 

Removed PH Temp Conductivity Redox Oxypen Visual Description 

mi / I* 

% i.f / * / 

o»\ l.< 
i 

! 

_ • Geochemical Parameters 

Ferrous Iron: 
mort. 

Oisscived Oxygen: 
mcA. 

Nitrate: 
mg/L 

Sulfate: 
mgA. 

pnrpmBffls: 

PPE Woj B Worn: 

/• Disposition of Purge Water 

Samplers Signature. 



BROWN AND CALDWELL 
Groundwater Sampling Field Data Sheet 

Task Number: 

WELL ID: /yr QJ - J 

Project Number: Oate: : U fill 17 
Casing Oiameter 

^ mcnn 

Purge Equipment Equipment Calibration - Time Casing Oiameter 

^ mcnn 

Purge Equipment 

Total Depth of Well from TOC 

Purge Equipment 

Total Depth of Well from TOC 

Purge Equipment 

m tf.t?m . v Static Water from TOC Sample Equipment * s m tf.t?m . v Static Water from TOC Sample Equipment * s 

Product Level from TOC 

(Mt 

Sample Equipment * s 

Saostusum S < / •=£> 
Conductance 
Standard: / / > . 0 umhta/cm at 2S' C 

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

ft* /f#*£*// Manured Value: 0 timhoWem at 25* C 

Wail Volume 

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

ft* /f#*£*// 
Wail Volume 

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

ft* /f#*£*// 

fflnawafltvmin ' / f i , 

Screened Interval (from GS) 

feat 

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

ft* /f#*£*// 

OO Meter Calibrated to: / ^ f i ' / a j**t Screened Interval (from GS) 

feat 

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

ft* /f#*£*// 

Time 
Well j Gallons j I 

Volume 1 Removed 1 ( 
Conductivity 

i Dissolved ( 
Redox ( Q^gg,, Visual Descnption 

l?zf t — 7.ll /f.r lb cftats 

nvf \ 2. 7-/« /<?.£ ?.? tt 

ml Z 7-/2 \.vr 3.7 
h 

1713 2> 

Geochemical Parameters Comments: 

Ferrous Iron: ^ 
mo/L 

Dissolved Oxygen: "9 £ 
' mo/L 

Nitrate: . 
mo/L 

Sulfate: ' 
mo/L 

PPE Worn: / Sampler's Signature: / J 

Disposition of Purge Water 

Sampler's Signature: / J 



tSKUWIN AND l/ALU"LLilj 

Groundwater Sampling Field Data Sheet 

WELL IP: /Pi*" -V 

Proiect Numben Task Number: Oate: 

Casing Oiameter 

Z * mchea 

Purge Equipment 
/<"*</ 

Equipment Calibration - Time 

Total Depth ot Well trom TOC 

01.1* -

Purge Equipment 
/<"*</ 

Static Water (rom TOC Sample Equipment / . / . 

z 

Product Level trom TOC 

Sample Equipment / . / . 

Gcaaiaaivia; y ^ . —=3 
Corwuctanca 
Standard: t x nmho»/cm at 25* C 

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

Maaaurad Valua: / f t . 0 umnoa/cm at 25* C 

Weil Volume 

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

flfraVVvrvT Oxvaen ' 

OO M*X*K CalfaVated to: ^ ^ 0 -m^rt: 
Screened Interval (from GS) 

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

Olssolved 

nme Volume 

/ 

Removed 

IS 

/ 
lS ( * 

fi A 

lS 
j 

l 
i 

Geocnemicai Parameters 

Ferrous Iron: / & 
mg/L 

Comments: 

Dissolved Oxygen: <^2$ 
mg/L 

Nitrate: . 
mg/L 

Sultate: " 

Disposition ot Purge Water 



DKUIK1N AND L A L L / l i j L L 

Groundwater Sampling Field Data Sheet 
WELL ID: At**-* 

Project Number: _J Zf2Z> Task Number: / & Date: 6//f f? 

Casing Oiameter 

Z " ncnat 

Purge Equipment Equipment Calibration - Time 

z/0 m7.<,/ m z* .c 
Total Depth ot Well trom TOC 

Purge Equipment 

m tf.Sfm tf.fi/ Z* v 
Static Water from TOC 

«W -
Sample Equipment / . / „ pn ' a* / ai T> 

— j •—' 

Product Level from TOC 

"~ teat 

Sample Equipment / . / „ 

Oomtuaim tft/ ->> 
Conduct*™* 
Standard: / f i - 0 vittwtlan at 25* C 

Length of Water Column 

f J -
Analytical Equipment (pH, DO, Redox, filtration, etc.) 

ft* f%t*<*</'</ 

/fret* frre 

Measured Value: / f i ' & u/nhoa/cm at 25* C 

Well Volume 

/ S 1 „ 

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

ft* f%t*<*</'</ 

/fret* frre DO Meter Calibratad to: j / ^ fi*f^P - wiit-
Screened Interval ((rom GS) 

twt 

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

ft* f%t*<*</'</ 

/fret* frre 

1 H U B Volume 

? 
Removed 

IS if.lt I-si M7 

! IS lt.1 l.ll / / / iff i) 

; IS lit lit \M in itt n 

5 7-/7 H-1 l.ZZ ID ill i '' 

Geochemical Parameters 

Ferrous Iron: 

' moA. 

Comments: 

6>//z/f7 SA~«6 # 
Dissolved Oxygen: / / J 

7 mgA 

' — ' / 

Nitrate: _ • 
mgrL 

Sulfate: " 

PPE Worn: / 
Sampler's Signature: / / 

Disposition oi Purge Water 



D u U IT IN AND VyALL/TTLiLL 

Groundwater Sampling Field Data Sheet 

Z t f ^ Z ' T a s k Number: ( Z 

WELL ID: " 

Project Number: Date: O/tlM? 

Casing Oiameter 

Z * ncnn 

Purge Equipment Equipment Calibration - Time Casing Oiameter 

Z * ncnn 

Purge Equipment 

m 7 J * = 7 * / m z * „ Total Oepth oi Well from TOC 

'Mt 

Purge Equipment 

m 7 J * = 7 * / m z * „ Total Oepth oi Well from TOC 

'Mt 

Purge Equipment 

m tffil m Z * „ Static Water from TOC Sample Equipment * y m tffil m Z * „ Static Water from TOC Sample Equipment * y 

9<43 - / j . f i / £ ?fi*6 
Product Level from TOC 

feet 

Sample Equipment * y 

Conductance 
Standard: / f i . 0 umhos/cm 1125*0 

Length of Water Column Analytical Equipment (pH, 0 0 , Redox, filtration, etc.) 

ft* 6s* 
(tf z>*, 

Msaaurrt Value: / f i . J Mmnoa/emat25*C 

Weil Volume 

/ - ^ . 
' g«J 

Analytical Equipment (pH, 0 0 , Redox, filtration, etc.) 

ft* 6s* 
(tf z>*, Weil Volume 

/ - ^ . 
' g«J 

Analytical Equipment (pH, 0 0 , Redox, filtration, etc.) 

ft* 6s* 
(tf z>*, 

Screened Interval (from GS) 

feet 1 

Analytical Equipment (pH, 0 0 , Redox, filtration, etc.) 

ft* 6s* 
(tf z>*, 

DO Meter Calibrated to: Z ^ * / & ^*9t Screened Interval (from GS) 

feet 1 

Analytical Equipment (pH, 0 0 , Redox, filtration, etc.) 

ft* 6s* 
(tf z>*, 

_ ! Well 
Time 1 , , . 

1 Volume 
> H ' T e m p Icono-ucttvityl Redox \ \ visual Description 

e — /*-•? (?M3 Z*r 9-* 

i A ?.n it! Mt 

old ill l.zi 

67ZO * < 
/t>9 

i 

! 

Geochemical Parameters Comments: 

Ferrous Iron: *4 
^ mg/L| 

Dissolved Oxygen: A ^ £ 
" mo/L 

Nitrate: • 
mg/L 

Sulfate: * 
mot 



DKUnlN AND LALL/nLiLL 

Groundwater Sampling Field Data Sheet 

ZfZZ> 
Task Number: 

/z 

WELL ID: ' 7 

Project Number: Date: £ / / / ? 7 

Casing Diameter 

*^^^* ocntM 

Purge Equipment Equipment Calibration - Time Casing Diameter 

*^^^* ocntM 

Purge Equipment 

Total Depth ot Well (rom TOC 

Ul-U> ~ 

Purge Equipment 

Total Depth ot Well (rom TOC 

Ul-U> ~ 

Purge Equipment 

m tf.PJ m , Static Water from TOC 

-

Sample Equipment , , m tf.PJ m , Static Water from TOC 

-

Sample Equipment , , 

9-43 ^/j.*/ g 
Product Level from TOC 

feet 

Sample Equipment , , 

Cenauaim y j j t / 
Conductance 
Standard: / f i . 0 umhoa/cm at2VC 

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

ft* 6sfiK6 fi?#*<*/7 

/&<?// frrz /2, 

MaaaurM VaKw: / f i . J umhoa/crn at 25* C 

Well Volume 

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

ft* 6sfiK6 fi?#*<*/7 

/&<?// frrz /2, 

Well Volume 

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

ft* 6sfiK6 fi?#*<*/7 

/&<?// frrz /2, 
7*£~ * / —sT? 

Screened Interval (from GS) 

(Mt 

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

ft* 6sfiK6 fi?#*<*/7 

/&<?// frrz /2, DO Malar Calibratad lo: Z ^ ' fi*/a -mo* Screened Interval (from GS) 

(Mt 

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

ft* 6sfiK6 fi?#*<*/7 

/&<?// frrz /2, 

Time 
! Well 
1 Volume 

i Gallons 
1 Removed 

pH Temp 
i 
| (Conductivity | Redox I Dissolved 

i Oxyqen \ visual Description 

mi f> - t,J7 ?t-b lJf / f i 1.11 j 

/ifl 1 IS M8 lit l-H / / / 

IS iti / / / a-IS 

IW 3 I* its 2-1 S\ 

Geochemical Parameters Comments: 

Ferrous fron: 
/ mgA. /fi>3* 

Dissolved Oxygen: y* 4£ 
A • moi. 

r ' " '——— .. - —. ... . . 

Nitrate: « • 
mgrV 

Sulfate: " 
mq/l. 

PPE Worn: / Sampler's Signature: / J 

Disposition of Purge Water 

Sampler's Signature: / J 



BROWN AND CALDWELL 
Groundwater Sampling Field Data Sheet 

Z t f Z Z ' jask Number: / 7* 

W E L L I D : / f t p - / 

Project Number: Date: Mill? 
Casing Diameter 

inches 

Total Depth of Well from TOC 

U t - £ Z > leet 

Purge Equipment 

£v6st(f$'/£ /<"*>/? 
Equipment Calibration - Time Casing Diameter 

inches 

Total Depth of Well from TOC 

U t - £ Z > leet 

Purge Equipment 

£v6st(f$'/£ /<"*>/? 

pH 2 / 0 . 7 . 0 / a, ^ , 

m tfjfm tffiJ Z/P v Static Water from TOC Sample Equipment * / 

pH 2 / 0 . 7 . 0 / a, ^ , 

m tfjfm tffiJ Z/P v 

Product Level from TOC 

feet 

Sample Equipment * / 

GanauBim _>> 
Conductance 
Standard: / f i . 0 umhos/cm at 25* C 

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

Manured Value: / f i . J umhoa/cm at 25* C 

Well Volume 

M * „ 

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

Well Volume 

M * „ 

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

7 / . f % —> 
DiKatvM Qxwen 

Screened Interval (from GS) 

leet 

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

OO Meter Calibrated to: 7 ^ * / & -m&L 

Time 
Well 

Volume 
Gallons 

Removed 
pH | Temp 

j l Dissolved J 
Conductivity | Redox ^ Oxygen visual Description 

P 70-1 

1 is a* / • / / 7/ / - / / /> 

is l,M iti / / 

J IS ill /?/ 7/ 
i 

Geochemical Parameters 

Ferrous Iron: 
mg/L 

Dissolved Oxygen: 
mg/L 

Nitrate: 
ng/L 

Sulfate: 
mg/L 

Comments: 

PPE Worn: / 

SL 
Disposition of Purge Water 

Sampler's Signature: 



BROWN AND CALDWLLL 

Groundwater Sampling Field Data Sheet 

Z f Z Z s T a s k Number: 

WELL ID: /Vtc^ 

Project Number: 
Date: ('/ft/97 

Equipment Calibration - Time 
Casing Oiameter 

inches 

Total Depth of Well from TOC 

Static Water from TOC 

Product Level from TOC 

Length of Water Column 

Weil Volume 

/ . S i „ 
Screened Interval (from GS) 

Purge Equipment 

Sample Equipment / / 

Pe/ 

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

ft* 6>SJK£ 
(tfZCf/tey 7?"/} 

» 7 J * =7*/ „ ^ 

pH f 7 - ^ , a, ^ *C 

^ */J.*/ £ f t 
GcMuoiYm j t / 
Conductance 
Standard: ^ umhoa/cm at 25* C 

Measured Value: /AJ umhoa/cm at 25* C 

7/-f % ^ 
DO Meter Calibrated to: / S A/# 

Time 
Well 

Volume 

/ 

f a t 

Gallons 
Removed 

/•* 
m Temp Conductivity Redox 

Dissolved 
Oxygen 

visual Description 

h* ( » 

i IS 

Ferrous Iron: A/A mg/L 

Dissolved Oxygen: 

Nitrate: 

Sulfate: 

mgA. 

Sampler's Signature: 

Disposition of Purge Water 



D ft U H IN AND l A L U f f l j l j l j 

Groundwater Sampling Field Data Sheet 

Z/ZZ-

WELL ID: 

Pro|ect Number Task Number: Date: 

Casing Oiameter 

Z- ^ 
Purge Equipment Equipment Calibration - Time Casing Oiameter 

Z- ^ 
Purge Equipment 

PH 7J* = 7,0/ m z* ^ Total Depth of Well from TOC 

tact 

Purge Equipment 

PH 7J* = 7,0/ m z* ^ Total Depth of Well from TOC 

tact 

Purge Equipment 

m tf*/ Z* , Static Water from TOC 

feet 

Sample Equipment , / m tf*/ Z* , Static Water from TOC 

feet 

Sample Equipment , / 

913 ^/j.fi/ <g zfi't 
Product Level from TOC 

test 

Sample Equipment , / 

Gcotaorm y j . _ ^ 
Conductance 
Standard: / f i . 0 urnhoa/crn at 25* C 

Length of Water Column 

feet 

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

ft* 6A?K£ tf<w*<7 Measured Value: / f i . J umnoarcm at 2S* C 

Weil Volume 

gsi 

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

ft* 6A?K£ tf<w*<7 
Weil Volume 

gsi 

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

ft* 6A?K£ tf<w*<7 

OtaoMKl Oxygen J 

Screened Interval (from GS) 

fMt 

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

ft* 6A?K£ tf<w*<7 

DO Meter Calibrated to. Z ^ ' f i / « * wngrt Screened Interval (from GS) 

fMt 

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

ft* 6A?K£ tf<w*<7 

Time Well Gallons 
Volume I Removed 

pH J Temp | CorKJuctrvity Redox Dissolved i 
Oxygen 1 Visual Description 

Geochemical Parameters Comments: 

Ferrous Iron: / - /4 moA. 

Dissolved Oxygen: 
mg/L 

Nitrate: — -
mg/L 

Sulfate: 

—• 
mg/l. 



BKUYYN AND L ' A L L I W t L L yy^LL ID: 

Groundwater Sampling Field Data Sheet 

Z t f Z Z ' Task Numben 
Project Numben 

Date: 

Equipment Calibration - Time 
Casing Oiameter 

Total Depth of Well from TOC 

Static Water from TOC 

Product Level from TOC 

Length of Water Column 

Weil Volume 

asi 
Screened Interval (from GS) 

(Ml 

Purge Equipment 

Sample Equipment / . / . 

P&/ 

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

m7./* =7*/ ., 

Conductance 

Standard: / r ^ ' ^ umhoa/cm at as* C 

Measured Value: / A & umhoa/cm at 85* C 

7/.£T% 
OO Meter Calibrated to: 

Time 
Well 

Volume 
Gallons 

Removed 
pH Temp Conductivity Redox 

Dissolved 
Oxygen 

Visual Description 

w r* 
— Ml It* 

/ is It 

£?23 Z- is S.7 'lib 
tt 

5 is /<?> 
ll 

Geochemical Parameters rxmmenis: 

Ferrous Iron: *7 /*> 
/ . <S mgA. 

^//z/f? *x*~r>C /tig 

Oissolved Oxygen: / * 
1 • " mg/L 

Nitrate: • 
mg/L 

Sulfate: * 

PPE Worn: / 
Samplers Signature: / / 

Disposition of Purge Water / ^ ^ ^ ^ ' ' 



BROWN AND CALDWELL WELL ID: 
Groundwater Sampling Field Data Sheet 

Project Number: Task Number: Date: / f 7 

Casing Diameter 

r * ' inches 

Total Depth of Well from TOC 

Purge Equipment Equipment Calibration - Time Casing Diameter 

r * ' inches 

Total Depth of Well from TOC 

Purge Equipment 

PH 7 i * - -c 

Static Water from TOC Sample Equipment 

PH 7 i * - -c 

Product Level from TOC 

feet 

Sample Equipment 

Conductivitv 

Conductance j, / , 
Standard: / J - " umhos/cm at 25* C 

Length of Water Column 

5-#Z 
s r feet 

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

fa 77^ 6?// Measured Value: - ^ ^umhos/cm at 25* C 

Well Volume > 

MY -

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

fa 77^ 6?// 
Well Volume > 

MY -

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

fa 77^ 6?// 

absolved Oxygen 7 ft* C -=^> , 
Screened Interval (from GS) 

feet 

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

fa 77^ 6?// 

DO Meter Calibrated to: / & & /yngh. 

Time 
Well 

Volume 
Gallons 

Removed 
pH Temp Conductivity Redox 

Dissolved 
Oxygen Visual Description 

om f nl / ? / 

0111 1 
/ 7-W ii'i i.ii 

Ml X / 7-67 ii7 Sf 

ml 3 
/ m /0 1-71 n 

Geochemical Parameters 

Ferrous Iron: 

Dissolved Oxygen: 

mgrl. 

77. & m, o/L 

Nitrate: 
mg/L 

Sulfate: 
mg/L 

Comments: 

PPE Worn: / / Sampler's Signature: 

Disposition of Purge Water 

/ 



B 



APPENDIX B 

LABORATORY ANALYTICAL REPORT FOR GROUNDWATER SAMPLES 

W:\BJSERV\2832\022R.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 

June 26, 1997 

Mr. Rick Rexroad 
Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 

The following report contains analytical results for samples received at Southern Petroleum 
Laboratories (SPL) on June 13, 1997. The samples were assigned to Certificate of Analysis 
No(s). 9706643 and analyzed for the parameters specified on the chain of custody. 

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

If you have any questions or comments pertaining to this data report, please do not hesitate to 
contact me. Please reference the above Certificate of Analysis Number(s) 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 



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: 97-06-643 

Approved f o r Release by: 

,̂7 fV̂ w. 
Bernadette A. F i n i , P r o j e c t Manager 

62 - 9? 
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 i t h o ut 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 A n a l y s i s No. H9-9706643-01 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

Brown and C a l d w e l l 
1415 L o u i s i a n a 
Houston, TX 77002 
ATTN: R i c k Rexroad DATE: 06/26/97 

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

& C a l d w e l l 

PROJECT NO: 
MATRIX: 

DATE SAMPLED: 
DATE RECEIVED: 

2832.12 
WATER 
06/12/97 
06/13/97 

10:22:00 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION UNITS 

LIMIT 
BENZENE ND 1.0 P Mg/L 
TOLUENE ND 1.0 P Mg/L 
ETHYLBENZENE ND 1.0 P /ig/L 
TOTAL XYLENE ND 1.0 P Mg/L 
TOTAL VOLATILE AROMATIC HYDROCARBONS ND Mg/L 

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

Method 8020A *** 
Analyzed by: JN 

Date: 06/24/97 

Petroleum Hydrocarbons - Ga s o l i n e 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

M o d i f i e d 8015A - G a s o l i n e * * * 
Analyzed by: JN 

Date: 06/24/97 

T o t a l P etroleum Hydrocarbons-Diesel 

Surrogate 
n-Pentacosane 

M o d i f i e d 8015A - D i e s e l *** 
Analyzed by: RR 

Date: 06/19/97 03:54:00 

ND 

Recovery 
100 
90 

0 . 1 P 

ND 

Recovery 
58 

0.1 P 

mg/L 

mg/L 

ND - Not d e t e c t e d . (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 A n a l y s i s o f Water and Wastes, 1983, EPA 
**Ref: Standard Methods f o r Examination o f Water & Wastewater, 18th ed. 

***Ref: Test Methods f o r E v a l u a t i n g S o l i d Waste, EPA SW846, 3 r d 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 A n a l y s i s No. 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

H9-9706643-01 

Brown and C a l d w e l l 
1415 L o u i s i a n a 
Houston, TX 77002 
ATTN: Rick Rexroad DATE: 06/26/97 

PROJECT: Hobbs 
SITE: Hobbs,NM 
SAMPLED BY: Brown & C a l d w e l l 
SAMPLE ID: MW-8 

PROJECT NO: 2 83 2.12 
MATRIX: WATER 

DATE SAMPLED: 06/12/97 10:22:00 
DATE RECEIVED: 06/13/97 

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 06/18/97 
Method 3510B *** 
Analyzed by: VN 

Date: 06/18/97 10:00:00 

Notes: *Ref: Methods f o r Chemical A n a l y s i s o f Water and Wastes, 1983, EPA 
**Ref: Standard Methods f o r Examination o f Water & Wastewater, 1 8 t h ed. 

***Ref: Test Methods f o r E v 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. 



C e r t i f i c a t e of Analys is No. 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

H9-9706643-02 

Brown and C a l d w e l l 
1415 L o u i s i a n a 
Houston, TX 77002 
ATTN: R i c k Rexroad DATE: 06/26/97 

PROJECT: Hobbs 
SITE: Hobbs,NM 
SAMPLED BY: Brown & C a l d w e l l 
SAMPLE ID: MW-7 

PROJECT NO: 
MATRIX: 

DATE SAMPLED: 
DATE RECEIVED: 

2832.12 
WATER 
06/12/97 
06/13/97 

10:30:00 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION UNITS 

LIMIT 
BENZENE ND 1.0 P Mg/L 
TOLUENE ND 1.0 P Mg/L 
ETHYLBENZENE ND 1.0 P Mg/L 
TOTAL XYLENE ND 1.0 P Mg/L 
TOTAL VOLATILE AROMATIC HYDROCARBONS ND Mg/L 

Surrogate % Recovery 
1,4-Difluorobenzene 97 
4-Bromofluorobenzene 100 

Method 8020A *** 
Analyzed by: JN 

Date: 06/24/97 

Petroleum Hydrocarbons - Gasol i n e ND 0 . 1 P mg/L 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

M o d i f i e d 8015A - G a s o l i n e * * * 
Analyzed by: JN 

Date: 06/24/97 

T o t a l Petroleum H y d r o c a r b o n s - D i e s e l 

% Recovery 
100 
90 

ND 0 . 1 P mg/L 

Surrogate 
n-Pentacosane 

M o d i f i e d 8015A - D i e s e l *** 
Analyzed by: RR 

Date: 06/19/97 04:41:00 

% Recovery 
66 

ND - Not d e t e c t e d . (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 A n a l y s i s o f Water and Wastes, 1983, EPA 
**Ref: Standard Methods f o r Examination o f Water & Wastewater, 18th ed. 

***Ref: Test Methods f o r E v 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. H9-9706643-02 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Rick Rexroad DATE: 06/26/97 

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

PROJECT NO: 
MATRIX: 

DATE SAMPLED: 
DATE RECEIVED: 

2832.12 
WATER 
06/12/97 
06/13/97 

10:30:00 

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 06/18/97 
Method 3510B *** 
Analyzed by: VN 

Date: 06/18/97 10:00:00 

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. 



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. H9-9706643-03 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Rick Rexroad DATE: 06/26/97 

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

PROJECT NO: 
MATRIX: 

DATE SAMPLED: 
DATE RECEIVED: 

2832.12 
WATER 
06/12/97 10:40:00 
06/13/97 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION UNITS 

LIMIT 
BENZENE ND 1.0 P Mg/L 
TOLUENE ND 1.0 P Mg/L 
ETHYLBENZENE ND 1.0 P Mg/L 
TOTAL XYLENE ND 1.0 P Mg/L 
TOTAL VOLATILE AROMATIC HYDROCARBONS ND Mg/L 

Surrogate % Recovery 
1,4-Difluorobenzene 93 
4-Bromofluorobenzene 97 

Method 8020A *** 
Analyzed by: JN 

Date: 06/24/97 

Petroleum Hydrocarbons - Gasoline ND 0.1 P mg/L 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Modified 8015A - Gasoline*** 
Analyzed by: JN 

Date: 06/24/97 

To t a l Petroleum Hydrocarbons-Diesel 

Recovery 
100 
80 

ND 0 . 1 P mg/L 

Surrogate 
n-Pentacosane 

Modified 8015A - Diesel *** 
Analyzed by: RR 

Date: 06/19/97 05:27:00 

% Recovery 
62 

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. 



C e r t i f i c a t e of A n a l y s i s No, 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

H9-9706643-03 

Brown and C a l d w e l l 
1415 L o u i s i a n a 
Houston, TX 77002 
ATTN: R i c k Rexroad DATE: 06/26/97 

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

C a l d w e l l 

PROJECT NO: 2832.12 
MATRIX: WATER 

DATE SAMPLED: 06/12/97 10:40:00 
DATE RECEIVED: 06/13/97 

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 06/18/97 
Method 3510B *** 
Analyzed by: VN 

Date: 06/18/97 10:00:00 

Notes: *Ref: Methods f o r Chemical A n a l y s i s o f Water and Wastes, 1983, EPA 
**Ref: Standard Methods f o r Exa m i n a t i o n o f Water & Wastewater, 1 8 t h ed. 

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

QUALITY ASSURANCE: These analyses are perf o r m e d 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. 



l y i d j y 
Houston, TX 77002 
ATTN: Rick Rexroad 

e r / l f i c a t e of Analys is No. H9-9706643-0^ O U S T O N L A B 0 R A T 0 R Y 

8880 INTERCHANGE DRIVE 
HOUSTON, TEXAS 77054 

PHONE (713) 660-0901 

DATE: 06/26/97 

PROJECT: Hobbs 
SITE: Hobbs,NM 
SAMPLED BY: Brown & C a l d w e l l 
SAMPLE ID: MW-6 

PROJECT NO: 2 83 2.12 
MATRIX: WATER 

DATE SAMPLED: 06/12/97 10:50:00 
DATE RECEIVED: 06/13/97 

ANALYTICAL DATA 
PARAMETER 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENE 
TOTAL VOLATILE AROMATIC HYDROCARBONS 

RESULTS 

1900 
1400 
410 
310 

4020 

DETECTION 
LIMIT 
10 P 
10 P 
10 P 
10 P 

UNITS 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Method 8020A *** 
Analyzed by: JN 

Date: 06/24/97 

Petroleum Hydrocarbons - G a s o l i n e 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

M o d i f i e d 8015A - G a s o l i n e * * * 
Analyzed by: JN 

Date: 06/24/97 

T o t a l Petroleum H y d r o c a r b o n s - D i e s e l 

Surrogate 
n-Pentacosane 

M o d i f i e d 8015A - D i e s e l *** 
Analyzed by: RR 

Date: 06/19/97 12:47:00 

% Recovery 
110 
110 

7 . 4 

Recovery 
110 
123 

7 . 8 

Recovery 
66 

1 P 

0.55 P 

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: Methods f o r Chemical A n a l y s i s o f Water and Wastes, 1983, EPA 
**Ref: Standard Methods f o r Examination o f Water & Wastewater, 1 8 t h ed. 

***Ref: Test Methods f o r E v a l u a t i n g S o l i d Waste, EPA SW846, 3 r d 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. H9-9706643-04 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Rick Rexroad DATE: 06/26/97 

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

PROJECT NO: 2832.12 
MATRIX: WATER 

DATE SAMPLED: 06/12/97 
DATE RECEIVED: 06/13/97 

10:50:00 

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 06/18/97 
Method 3510B *** 
Analyzed by: VN 

Date: 06/18/97 10:00:00 

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 A n a l y s i s No. H9-9706643-05 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Rick Rexroad DATE: 06/26/97 

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

& Caldwell 

PROJECT NO: 
MATRIX: 

DATE SAMPLED: 
DATE RECEIVED: 

2832.12 
WATER 
06/12/97 10 
06/13/97 

58 : 00 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION UNITS 

LIMIT 
BENZENE 860 100 P Mg/L 
TOLUENE 4800 100 P M9/L 

ETHYLBENZENE 1700 100 P M9/L 

TOTAL XYLENE 2600 100 P /ig/L 
TOTAL VOLATILE AROMATIC HYDROCARBONS 9960 /ig/L 

Surrogate % Recovery 
1,4-Difluorobenzene 97 
4-Bromofluorobenzene 103 

Method 8020A *** 
Analyzed by: JN 

Date: 06/24/97 

Petroleum Hydrocarbons - Gasoline 2 0 10 P mg/L 

Surrogate % Recovery 
1,4-Difluorobenzene 107 
4-Bromofluorobenzene 100 

Modified 8015A - Gasoline*** 
Analyzed by: JN 

' Date: 06/24/97 

Tot a l Petroleum Hydrocarbons-Diesel 1.9 0.55 P mg/L 

Surrogate % Recovery 
n-Pentacosane 74 

Modified 8015A - Diesel *** 
Analyzed by: RR 

Date: 06/19/97 01:33:00 

(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. 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Rick Rexroad DATE: 06/26/97 

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

PROJECT NO: 
MATRIX: 

DATE SAMPLED: 
DATE RECEIVED: 

2832.12 
WATER 
06/12/97 10:58:00 
06/13/97 

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 06/18/97 
Method 3510B *** 
Analyzed by: VN 

Date: 06/18/97 10:00:00 

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 A n a l y s i s No. H9-9706643-06 

Brown and C a l d w e l l 
1415 L o u i s i a n a 
Houston, TX 77002 
ATTN: R i c k Rexroad DATE: 06/26/97 

PROJECT: Hobbs 
SITE: Hobbs,NM 
SAMPLED BY: Brown & C a l d w e l l 
SAMPLE ID: MW-11 

PROJECT NO: 
MATRIX: 

DATE SAMPLED: 
DATE RECEIVED: 

2832.12 
WATER 
06/12/97 
06/13/97 

11:07:00 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION UNITS 

LIMIT 
BENZENE 150 5.0 P Mg/L 
TOLUENE 23 5.0 P Mg/L 
ETHYLBENZENE 19 5.0 P Mg/L 
TOTAL XYLENE ND 5 . 0 P Mg/L 
TOTAL VOLATILE AROMATIC HYDROCARBONS 192 Mg/L 

Surrogate % Recovery 
1,4-Difluorobenzene 100 
4-Bromofluorobenzene 100 

Method 8020A *** 
Analyzed by: JN 

Date: 06/24/97 

Petro l e u m Hydrocarbons - Ga s o l i n e 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

M o d i f i e d 8015A - G a s o l i n e * * * 
Analyzed by: JN 

Date: 06/24/97 

T o t a l Petroleum Hydrocarbons-Diesel 

0 . 55 

Recovery 
107 
100 

0.5 P mg/L 

1.1 0.1 P mg/L 

Surrogate 
n-Pentacosane 

M o d i f i e d 8015A - D i e s e l *** 
Analyzed by: RR 

Date: 06/19/97 08:33:00 

Recovery 
60 

(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 d e t e c t e d . 

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

***Ref: Test Methods f o r E v a l u a t i n g S o l i d Waste, EPA SW846, 3 r d 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. H9-9706643-06 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Rick Rexroad DATE: 06/26/97 

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

PROJECT NO: 
MATRIX: 

DATE SAMPLED: 
DATE RECEIVED: 

2832.12 
WATER 
06/12/97 11:07:00 
06/13/97 

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 06/18/97 
Method 3510B *** 
Analyzed by: VN 

Date: 06/18/97 10:00:00 

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. 



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 A n a l y s i s No. H9-9706643-07 

Brown and C a l d w e l l 
1415 L o u i s i a n a 
Houston, TX 77002 
ATTN: R i c k Rexroad DATE: 06/26/97 

PROJECT: Hobbs 
SITE: Hobbs,NM 
SAMPLED BY: Brown & C a l d w e l l 
SAMPLE ID: MW-10 

PROJECT NO: 
MATRIX: 

DATE SAMPLED: 
DATE RECEIVED: 

2832.12 
WATER 
06/12/97 
06/13/97 

11:18:00 

ANALYTICAL DATA 
PARAMETER 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENE 
TOTAL VOLATILE AROMATIC HYDROCARBONS 

RESULTS 

150 
12 
30 
ND 

192 

DETECTION 
LIMIT 
5.0 P 
5.0 P 
5.0 P 
5.0 P 

UNITS 

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

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Method 8020A *** 
Analyzed by: JN 

Date: 06/24/97 

% Recovery 
100 
100 

Petroleum Hydrocarbons - Gasoline ND 0.5 P mg/L 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Modified 8015A - Gasoline*** 
Analyzed by: JN 

Date: 06/24/97 

% Recovery 
107 
93 

T o t a l Petroleum Hydrocarbons-Diesel 0 . 68 0 . 1 P mg/L 

Surrogate 
n-Pentacosane 

% Recovery 
74 

M o d i f i e d 8015A - D i e s e l *** 
Analyzed by: RR 

Date: 06/19/97 03:08:00 

(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 d e t e c t e d . 

Notes: *Ref: Methods f o r Chemical A n a l y s i s o f Water and Wastes, 1983, EPA 
**Ref: Standard Methods f o r Examination o f Water & Wastewater, 1 8 t h ed. 

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

QUALITY ASSURANCE: These analyses a r e 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, 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
H 9 - 9 7 0 6 6 4 3 - 0 7 PHONE (713) 660-0901 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Rick Rexroad DATE: 06/26/97 

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

& Caldwell 

PROJECT NO: 2832.12 
MATRIX: WATER 

DATE SAMPLED: 06/12/97 11:18:00 
DATE RECEIVED: 06/13/97 

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 06/18/97 
Method 3510B *** 
Analyzed by: VN 

Date: 06/18/97 10:00:00 

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 o f A n a l y s i s No. H9-9706643-08 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Rick Rexroad DATE: 06/26/97 

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

& Caldwell 

PROJECT NO: 
MATRIX: 

DATE SAMPLED: 
DATE RECEIVED: 

2832.12 
WATER 
06/12/97 
06/13/97 

11:33:00 

ANALYTICAL DATA 
PARAMETER 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENE 

TOTAL VOLATILE AROMATIC HYDROCARBONS 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Method 8020A *** 
Analyzed by: LJ 

Date: 06/24/97 
Petroleum Hydrocarbons - Gasoline 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Modified 8015A - Gasoline*** 
Analyzed by: JN 

Date: 06/24/97 

To t a l Petroleum Hydrocarbons-Diesel 

Surrogate 
n-Pentacosane 

Modified 8015A - Diesel *** 
Analyzed by: RR 

Date: 06/19/97 09:19:00 

RESULTS 

4 . 7 
2 .1 
11 
97 

114 . 8 

% Recovery 
110 

157MI 

2.2 

% Recovery 
103 
103 

2 . 6 

% Recovery 
96 

DETECTION 
LIMIT 
1.0 P 
1.0 P 
1.0 P 
1.0 P 

1 p 

0 . 1 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 MI Matrix i n t e r f e r e n c e 

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. 



e r t i f i c a t e of Analys is No. H9-9706643-08 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Rick Rexroad DATE: 06/26/97 

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

& Caldwell 

PROJECT NO: 
MATRIX: 

DATE SAMPLED: 
DATE RECEIVED: 

2832.12 
WATER 
06/12/97 
06/13/97 

11:33:00 

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 06/18/97 
Method 3510B *** 
Analyzed by: VN 

Date: 06/18/97 10:00:00 

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 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 A n a l y s i s No, 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

H9-9706643-09 

Brown and C a l d w e l l 
1415 L o u i s i a n a 
Houston, TX 77002 
ATTN: Rick Rexroad DATE: 06/26/97 

PROJECT: Hobbs 
SITE: Hobbs,NM 
SAMPLED BY: Brown & C a l d w e l l 
SAMPLE ID: MW-4 

PROJECT NO: 
MATRIX: 

DATE SAMPLED: 
DATE RECEIVED: 

2832.12 
WATER 
06/12/97 12 
06/13/97 

05 : 00 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION UNITS 

LIMIT 
BENZENE 47 5.0 P Mg/L 
TOLUENE 270 5.0 P Mg/L 
ETHYLBENZENE 360 5.0 P Mg/L 
TOTAL XYLENE 950 5.0 P Mg/L 
TOTAL VOLATILE AROMATIC HYDROCARBONS 1627 Mg/L 

Surrogate % Recovery 
1,4-Difluorobenzene 93 
4-Bromofluorobenzene 120 

Method 8020A *** 
Analyzed by: LJ 

Date: 06/24/97 

Petroleum Hydrocarbons - Gaso l i n e 6.2 0.5 P mg/L 

Surrogate % Recovery 
1,4-Difluorobenzene 107 
4-Bromofluorobenzene 140 

M o d i f i e d 8015A - G a s o l i n e * * * 
Analyzed by: LJ 

Date: 06/24/97 

T o t a l P etroleum Hydrocarbons-Diesel 2.5 0.1 P mg/L 

Surrogate % Recovery 
n-Pentacosane 90 

M o d i f i e d 8015A - D i e s e l *** 
Analyzed by: RR 

Date: 06/19/97 10:06:00 

(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 A n a l y s i s o f Water and Wastes, 1983, EPA 
**Ref: Standard Methods f o r Examination o f Water & Wastewater, 1 8 t h ed. 

***Ref: Test Methods f o r E v a l u a t i n g S o l i d Waste, EPA SW846, 3 r d 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 A n a l y s i s No. 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TEXAS 77054 
PHONE (713) 660-0901 

H9-9706643-09 

Brown and C a l d w e l l 
1415 L o u i s i a n a 
Houston, TX 77002 
ATTN: R i c k Rexroad DATE: 06/26/97 

PROJECT: Hobbs 
SITE: Hobbs,NM 
SAMPLED BY: Brown & C a l d w e l l 
SAMPLE ID: MW-4 

PROJECT NO: 
MATRIX: 

DATE SAMPLED: 
DATE RECEIVED: 

2832.12 
WATER 
06/12/97 12 
06/13/97 

05: 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 06/18/97 
Method 3510B *** 
Analyzed by: VN 

Date: 06/18/97 10:00:00 

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

***Ref: Test Methods f o r E v a l u a t i n g S o l i d Waste, EPA SW846, 3 r d 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. H9-9706643-10 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Rick Rexroad DATE: 06/26/97 

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

PROJECT NO: 28 3 2.12 
MATRIX: WATER 

DATE SAMPLED: 06/12/97 
DATE RECEIVED: 06/13/97 

11:55:00 

ANALYTICAL DATA 
PARAMETER 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENE 
TOTAL VOLATILE AROMATIC HYDROCARBONS 

RESULTS 

5300 
34000 
7500 

27000 
73800 

DETECTION 
LIMIT 
250 P 
250 P 
250 P 
250 P 

UNITS 

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

Su r r o g a t e % 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Method 8020A *** 
Analyzed by: LJ 

Date: 06/24/97 

Recovery 
96 

107 

Petro l e u m Hydrocarbons - Ga s o l i n e 160 20 P mg/L 

Su r r o g a t e % 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

M o d i f i e d 8015A - G a s o l i n e * * * 
Analyzed by: LJ 

Date: 06/24/97 

Recovery 
101 
116 

T o t a l P etroleum H y d r o c a r b o n s - D i e s e l 180 11 P mg/L 

S u r r o g a t e % 
n-Pentacosane 

Recovery 
52 

Modified 8015A - Diesel *** 
Analyzed by: RR 

Date: 06/20/97 10:32:00 

(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 guid 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. H9-9706643-10 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Rick Rexroad DATE: 06/26/97 

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

PROJECT NO: 2832.12 
MATRIX: WATER 

DATE SAMPLED: 06/12/97 11:55:00 
DATE RECEIVED: 06/13/97 

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 06/18/97 
Method 3510B *** 
Analyzed by: VN 

Date: 06/18/97 10:00:00 

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. 



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. H9-9706643-11 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Rick Rexroad DATE: 06/26/97 

PROJECT: Hobbs 
SITE: Hobbs,NM 
SAMPLED BY: Brown & 
SAMPLE ID: MW-283 2 

Caldwell 

PROJECT NO: 28 3 2.12 
MATRIX: WATER 

DATE SAMPLED: 06/12/97 
DATE RECEIVED: 06/13/97 

ANALYTICAL DATA 
PARAMETER 

• BENZENE 
TOLUENE 

• ETHYLBENZENE 
| TOTAL XYLENE 

TOTAL VOLATILE AROMATIC HYDROCARBONS 

RESULTS 

ND 
ND 
6 . 6 
69 

75 . 6 

DETECTION 
LIMIT 
5 . 0 P 
5 . 0 P 
5 . 0 P 
5.0 P 

UNITS 

/ug/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

• Surrogate % 
• 1,4-Difluorobenzene 

4-Bromofluorobenzene 
• Method 8020A *** 
• Analyzed by: JN 

Date: 06/24/97 

Recovery 
93 

107 

1 Petroleum Hydrocarbons - Gasoline 1. 9 0.5 P mg/L 

Surrogate % 
• 1,4-Difluorobenzene 
• 4-Bromofluorobenzene 

Modified 8015A - Gasoline*** 
• Analyzed by: JN 
| Date: 06/24/97 

Recovery 
107 
113 

m T o t a l Petroleum Hydrocarbons-Diesel 5 . 2 0 . 11 P mg/L 

™ Surrogate % 
n-Pentacosane 

• Modified 8015A - Diesel *** 
• Analyzed by: RR 

Date: 06/19/97 10:52:00 

Recovery 
120 

I 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. 

mmn 



C e r t i f i c a t e of Analys is No. 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

H9-9706643-11 

Brown and C a l d w e l l 
1415 L o u i s i a n a 
Houston, TX 77002 
ATTN: R i c k Rexroad DATE: 06/26/97 

PROJECT: Hobbs 
SITE: Hobbs,NM 
SAMPLED BY: Brown & C a l d w e l l 
SAMPLE ID: MW-2832 

PROJECT NO: 
MATRIX: 

DATE SAMPLED: 
DATE RECEIVED: 

2832.12 
WATER 
06/12/97 
06/13/97 

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 06/18/97 
Method 3510B *** 
Analyzed by: VN 

Date: 06/18/97 10:00:00 

Notes: *Ref: Methods f o r Chemical A n a l y s i s o f Water and Wastes, 1983, EPA 
**Ref: Standard Methods f o r Examination o f Water & Wastewater, 1 8 t h ed. 

***Ref: Test Methods f o r E v a l u a t i n g S o l i d Waste, EPA SW846, 3 r d 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 

H9-9706643-12 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Rick Rexroad DATE: 06/26/97 

PROJECT: Hobbs 
SITE: Hobbs,NM 
SAMPLED BY: Provided By SPL 
SAMPLE ID: T r i p Blank 

PROJECT NO: 
MATRIX: 

DATE SAMPLED: 
DATE RECEIVED: 

2832.12 
WATER 
06/12/97 
06/13/97 

ANALYTICAL DATA 
PARAMETER 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENE 

TOTAL VOLATILE AROMATIC HYDROCARBONS 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Method 8020A *** 
Analyzed by: JN 

Date: 06/24/97 
Petroleum Hydrocarbons - Gasoline 

RESULTS DETECTION UNITS 
LIMIT 

ND 1.0 P Mg/L 
ND 1.0 P Mg/L 
ND 1.0 P Mg/L 
ND 1.0 P Mg/L 
ND Mg/L 

Recovery 
100 
97 

ND 0 . 1 P mg/L 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Modified 8015A - Gasoline*** 
Analyzed by: JN 

Date: 06/24/97 

Recovery 
100 
83 

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 



** SPL BATCH QUALITY CONTROL REPORT ** 
METHOD 8020/602 

Matrix: 
Units: 

Aqueous Batch I d : HP W970623185600 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

LAB ORATORY CONTROL SAMPLE 

S P I K E Method Spike Blank Spike QC LimitsC**) 

COMPOUNDS Blank Result Added Result Recovery (Mandatory) 

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

MTBE ND 50 42 84.0 63 - 120 
Benzene ND 50 43 86.0 62 - 121 
Toluene ND 50 48 96.0 66 - 136 

EthylBenzene ND 50 49 98.0 70 - 136 
O Xylene ND 50 49 98.0 74 - 134 

M&P Xylene ND 100 97 97.0 77 - 140 

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

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

COMPOUNDS Results Added Duplicate Relative % CAdvisory) 

Result Recovery Result Recovery Difference RPD 

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

MTBE ND 20 24 120 23 115 4.26 20 39 - 150 

BENZENE ND 20 24 120 24 120 0 25 39 - 150 

TOLUENE ND 20 24 120 24 120 0 26 56 - 134 

ETHYLBENZENE ND 20 24 120 24 120 0 38 61 - 128 

O XYLENE ND 20 23 115 23 115 0 29 40 - 130 

MSP XYLENE ND 40 47 118 47 118 0 20 43 - 152 

Analyst: JN 

Sequence Date: 06/23/97 

SPL ID of sample spiked: 9706897-04A 

Sample File ID: W_F7697.TX0 

Method Blank File ID: 

Blank Spike File ID: U_F7691.TX0 

Matrix Spike File ID: U_F7693.TX0 

Matrix Spike Duplicate File ID: W_F7694.TX0 

* = Values Outside QC Range. « = Data outside Method Specification limits. 
NC = Not Calculated (Sample exceeds spike by factor of 4 or more) 
ND = Not Detected/Below Detection Limit 
% Recovery = [( <1> - <2> ) / <3> ] x 100 
LCS % Recovery = (<1> / <3> ) x 100 

Relative Percent Difference = |(<4> - <5> | / C(<4> + <5> ) x 0.5] x 100 
(**) = Source: SPL-Houston Historical Data (3rd Q '95) 
(***) = Source: SPL-Houston Historical Data (2nd Q '95) 

SAMPLES IN BATCH(SPL ID): 9706643-04A 
9706643-11A 
9706804-04A 
9706643-03A 

9706643-05A 
9706643-12A 
9706897-04A 

9706643-06A 
9706697-01A 
9706643-01A 

9706643-07A 
9706804-05A 
9706643-02A 

nmnn 



* * SPL BATCH QUALITY CONTROL REPORT * * 

METHOD 8020/602 

Aqueous 

/ ig /L 

Batch I d : HP W970624170000 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

L A B O R A T O R Y CONTROL SAMPLE 

S P I K E Method Spike Blank Spike QC LimitsC**) 

COMPOUNDS Blank Result Added Result Recovery (Mandatory) 

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

MTBE ND 50 36 72.0 63 - 120 

Benzene ND 50 42 84.0 62 - 121 
Toluene ND 50 49 98.0 66 - 136 

EthylBenzene ND 50 49 98.0 70 - 136 

0 Xylene ND 50 50 100 74 - 134 
M&P Xylene ND 100 99 99.0 77 - 140 

MAT R I X S P I K E S 

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

COMPOUNDS Results Added Duplicate Relative % (Advisory) 

Result Recovery Result Recovery Difference RPD 

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

MTBE ND 20 20 100 20 100 0 20 39 - 150 

BENZENE ND 20 21 105 20 100 4.88 25 39 - 150 

TOLUENE ND 20 20 100 20 100 0 26 56 - 134 

ETHYLBENZENE ND 20 20 100 20 100 0 38 61 - 128 

O XYLENE ND 20 20 100 20 100 0 29 40 - 130 

M&P XYLENE ND 40 40 100 39 97.5 2.53 20 43 - 152 

Analyst: LJ 
Sequence Date: 06/24/97 

SPL ID of sample spiked: 9706897-05A 
Sample File ID: W_F7733.TX0 
Method Blank File ID: 

Blank Spike File ID: W_F7726.TX0 

Matrix Spike File ID: U_F7728.TX0 

Matrix Spike Duplicate File ID: W_F7729.TX0 

* = Values Outside QC Range. « = Data outside Method Specification limits. 
NC = Not Calculated (Sample exceeds spike by factor of 4 or more) 
ND = Not Detected/Below Detection Limit 
% Recovery = [( <1> - <2> ) / <3> ] x 100 
LCS % Recovery = (<1> / <3> ) x 100 

Relative Percent Difference = |(<4> - <5> | / [(<4> + <5> ) x 0.5] x 100 
(**) = Source: SPL-Houston Historical Data (3rd Q '95) 
(***) = Source: SPL-Houston Historical Data (2nd Q '95) 

SAMPLES IN BATCH(SPL ID): 9706643-1 OA 
9706813-04A 
9706817-02A 
9706A39-01A 
9706643-09A 

9706813-01A 
9706813-05A 
9706817-05A 
9706897-05A 

9706813-02A 
9706817-06A 
9706981-01A 
9706897-06A 

9706813-03A 
9706817-01A 
9706A38-01A 
9706643-08A 

MMM] 



Aqueous 

mg/L 

** SPL BATCH QUALITY CONTROL REPORT ** 
CA LUFT 

Batch Id: HP W970623192300 

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 Spi ke Blank Spike QC LimitsC**) 

COMPOUNDS Blank Result Added Result Recovery (Mandatory) 

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

Petroleum Hydrocarbons-Gas ND 1.0 1.0 100 50 - 150 

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

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

COMPOUNDS Results Added Duplicate Relative % (Advisory) 

Result Recovery Result Recovery Difference RPD 

<2> <3> <1> <£,> <1> <5> Max. Recovery Range 

PETROLEUM HYDROCARBONS-GAS ND 0.9 0.81 90.0 0.77 85.6 5.01 50 50 - 150 

Analyst: JN 
Sequence Date: 06/23/97 

SPL ID of sample spiked: 9706622-01B 
Sample File ID: UUF7698.TX0 
Method Blank File ID: 
Blank Spike File ID: WWF7692.TX0 
Matrix Spike File ID: WWF7695.TX0 

Matrix Spike Duplicate File ID: WWF7696.TX0 

* = Values Outside QC Range. « = Data outside Method Specification limits. 
NC = Not Calculated (Sample exceeds spike by factor of 4 or more) 
ND = Not Detected/Below Detection Limit 
% Recovery = [( <1> - <2> ) / <3> ] x 100 
LCS % Recovery = (<1> / <3> ) x 100 

Relative Percent Difference = |(<4> - <5> | / C(<4> + <5> ) x 0.5] x 100 
(**) = Source: Temporary Limits 
(***) = Source: Temporary Limits 

SAMPLES IN BATCHCSPL ID): 9706643-02A 
9706643-06A 
9706643-12A 
9706622-03B 

9706643-03A 
9706643-07A 
9706804-04A 
9706643-01A 

9706643-04A 
9706643-08A 
9706622-01B 

9706643-05A 
9706643-11A 
9706622-02B 



Aqueous 

mg/L 

** SPL BATCH QUALITY CONTROL REPORT ** 

Modified 8015 - Gasoline 

Batch I d : HP W970624172800 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

L A B O R A T O R Y CONTROL SAMPLE 

S P I K E 

COMPOUNDS 
Method 

Blank Result 

<2> 

Spi ke 

Added 

<3> 

Blank 

Result 

<1> 

Spike 

Recovery 

% 

QC LimitsC**) 
CMandatory) 

% Recovery Range 

Gasoline Petr. Hydrocarbon ND 1.0 0.92 92.0 56 - 130 

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

S P I K E 
COMPOUNDS 

Sample 
Results 

<2> 

Spi ke 
Added 

<3> 

Matrix Spike Matrix Spike 
Dupli cate 

MS/MSD 
Relative % 
Difference 

QC LimitsC***) 
CAdvisory) 

S P I K E 
COMPOUNDS 

Sample 
Results 

<2> 

Spi ke 
Added 

<3> 

Result 
<1> 

Recovery 
<4> 

Result 
<1> 

Recovery 

<5> 

MS/MSD 
Relative % 
Difference RPD 

Max. Recovery Range 

GASOLINE PETR. HYDROCARBON ND 0.9 0.73 81.1 0.72 80.0 1.37 22 37 - 169 

Analyst: LJ 
Sequence Date: 06/24/97 
SPL ID of sample spiked: 9706897-06A 
Sample File ID: UWF7734.TX0 
Method Blank File ID: 
Blank Spike File ID: WWF7727.TX0 
Matrix Spike File ID: WUF7730.TX0 
Matrix Spike Duplicate File ID: WWF7731.TX0 

* = Values Outside QC Range. « = Data outside Method Specification limits. 
NC = Not Calculated (Sample exceeds spike by factor of 4 or more) 
ND = Not Detected/Below Detection Limit 
% Recovery = [( <1> - <2> ) / <3> ] x 100 
LCS 7. Recovery = (<1> / <3> ) x 100 

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

SAMPLES IN BATCH(SPL ID): 9706643-09A 9706643-10A 



Matrix: 

Units: 
Aqueous 

mg/L 

** SPL BATCH QUALITY CONTROL REPORT ** 

Mod. 8015 - Diesel 

Batch I d : 

PAGE 

HP T970619102600 

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 LimitsC**) 

COMPOUNDS Results Added Dupli cate Relative % (Advisory) 

Result Recovery Result Recovery Difference RPD 

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

DIESEL PETR. HYDROCARBONS ND 5.0 5.24 104 5.21 104 0 43 60 - 139 

A n a l y s t : RR 

Sequence Date: 06/19/97 
Method Blank File ID: 
Sample File ID: 

Blank Spike File ID: TTF7283.TX0 

Matri x Spi ke File ID: 
Matrix Spike Duplicate File ID: 

* = Values Outside QC Range. « = Data outside Method Specification limits. 
NC = Not Calculated (Sample exceeds spike by factor of 4 or more) 
ND = Not Detected/Below Detection Limit 
% Recovery = [( <1> - <2> ) / <3> ] x 100 

Relative Percent Difference = |(<4> - <5> | / [(<4> + <5> ) x 0.5] x 100 
(**) = Source: SPL-Houston Historical Data (2nd Q '97) 

SAMPLES IN BATCH(SPL ID): 9706643-01B 9706643-02B 9706643-03B 9706643-06B 

9706643-08B 9706643-09B 9706643-10B 9706774-01B 
9706666-02B 9706643-04B 9706643-05B 9706643-07B 
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SPL Houston Environmental Laboratory 

Sample Login Checklist 

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. y 
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 

Client Delivery 

FedEx Delivery (airbill #) 

Other: 

11 Method of sample disposal: SPL Disposal 

HOLD 

Return to Client 

Name: Date: Uli^l 



c 
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APPENDIX C 

LABORATORY ANALYTICAL REPORT 
FOR AIR SAMPLE 
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LABORATORIES 
July, 10 1997 

Mr. Rick Rexroad 
Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 

The following report contains analytical results for samples received at Southern Petroleum 
Laboratories (SPL) on July 3, 1997. The samples were assigned to Certificate of Analysis 
No(s).9707125 and analyzed for the parameters specified on the chain of custody. 

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

If you have any questions or comments pertaining to this data report, please do not hesitate to 
contact me. Please reference the above Certificate of Analysis Number(s) 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 

8880 INTERCHANGE DR. 
HOUSTON, TX 77054 
(713) 660-0901 

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

459 HUGHES DRIVE 
TRAVERSE CITY, Ml 49684 
(616) 947-5777 

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



LABORATORIES 

SOUTHERN PETROLEUM LABORATORIES, INC. 

C e r t i f i c a t e of Analysis Number: 97-07-125 

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 
without 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 . 

8880 INTERCHANGE DR. 
HOUSTON, TX 77054 
(713) 660-0901 

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

459 HUGHES DRIVE 
TRAVERSE CITY, Ml 49684 
(616) 947-5777 

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



L A B O R A T O R I E S C e r t i f i c a t e of A n a l y s i s No. H9-9707125-01 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Rick Rexroad DATE: 07/10/97 

PROJECT: BJ Services 
SITE: Hobbs,NM 
SAMPLED BY: BJ Services 
SAMPLE ID: E f f l u e n t 070297-01 

PROJECT NO: 
MATRIX: 

DATE SAMPLED: 
DATE RECEIVED: 

AIR 
07/02/97 14:30:00 
07/03/97 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION 

LIMIT 
UNITS 

BENZENE ND 1.0 P ppm 
TOLUENE 6.3 1.0 P ppm 
ETHYLBENZENE 2.4 1.0 P ppm 
TOTAL"XYLENE 8 . 6 1.0 P ppm 
TOTAL VOLATILE AROMATIC HYDROCARBONS 17 . 3 ppm 
Method Modified 5030/8020A*** 
Analyzed by: LJ 

Date: 07/05/97 

Tot a l Petroleum Hydrocarbons 65 5 ppm 
Method Modified 8015A A i r *** 
Analyzed by: LJ 

Date: 07/05/97 06:29:00 

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. 

8880 INTERCHANGE DR. 500 AMBASSADOR CAFFERY PKWY. 459 HUGHES DRIVE 1511 E. ORANGETHORPE AVE. 
HOUSTON, TX 77054 SCOTT, LA 70583-8544 TRAVERSE CITY, Ml 49684 FULLERTON, CA 92631 
(713) 660-0901 (318) 237-4SPL (616) 947-5777 (714) 447-6868 



QUALITY CONTROL 

DOCUMENTATION 



SPL BATCH QUALITY CONTROL REPORT ** 

lETHOD 8015 (Modified) 

MakABORATORIES 
U n i t s : ppm 

Batch I d : HP P970705110200 

B L A N K 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 Dup l i c a t e R e l a t i v e % (AdvisoryI 

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

<2> ' c3> <1> <4> <1> <5> Max. Recovery Range 

TPHAIR ND 200 56 28 . 0 51 25.5 9 .35 30 20 - 150 

A n a l y s t : LJ 

Sequence Date : 07/05/97 

Method Blank F i l e I D : 

Sample F i l e I D : 

Blank Spike F i l e I D : PPG7064.TX0 

M a t r i x Spike F i l e I D : 

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

* = Values Outs ide 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: Temporary l i m i t s 

SAMPLES IN BATCH(SPL I D ) : 9707146-01A 970714S-02A 9707125-01A 9707128-01A 

9707148-01A 9707130-01A 9707131-01A 

8880 INTERCHANGE DR. 
HOUSTON, TX 77054 
(713) 660-0901 

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

459 HUGHES DRIVE 
TRAVERSE CITY, Ml 49684 
(616) 947-5777 

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



SPL BATCH QUALITY CONTROL REPORT ** 

ETHOD 5030/8020 (Modified) 

^LABORATORIES 
Units : ppm 

Batch I d : HP P970705134700 

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 

<l> 

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 

BENZENE ND 20 0 12 60.0 9.6 48 . 0 22.2 30 37 - 117 

TOLUENE ND 20 0 11 54 . 0 9.3 45.5 17 .1 30 25 - 113 

ETHYLBENZENE ND 20 0 8 . 8 44 . 0 8 . 0 40.0 9 . 52 30 25 - 106 

0 XYLENE ND 20 0 8.6 42.5 7.9 39 . 0 8 .59 30 15 - 109 

M & P XYLENE ND 20 0 8 . 9 44 .5 7 . 9 39 . 5 11.9 30 12 - 114 

A n a l y s t : LJ 

Sequence Date: 07/05/97 

Method Blank F i l e I D : 

Sample F i l e I D : 

Blank Spike F i l e I D : PJ37064.TX0 

M a t r i x Spike F i l e I D : 

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

* = Values Outs ide 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 sp ike by f a c t o r o f 4 o r more) 

ND = Not Detec ted /Be low D e t e c t i o n L i m i t 

V 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: Tempo. L i m i t s & SPL-Houston H i s t . D a t a ( 1 s t Q t r ' 9 7 ) 

SAMPLES IN BATCH(SPL I D ) : 9707131-01A 9707125-01A 9707128-01A 9707130-01A 

8880 INTERCHANGE DR. 
HOUSTON, TX 77054 
(713) 660-0901 

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

459 HUGHES DRIVE 
TRAVERSE CITY, Ml 49684 
(616) 947-5777 

1511 E. ORANGETHORPE AVE. 
FULLERTON, CA 92631 
(714) 447-6868 
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SPL Houston Environmental Laboratory 

Sample Login Checklist 

SPL Sample ID: 

Yes No 

i 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 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 11 Method of sample disposal: 

HOLD 

11 Method of sample disposal: 

Return to Client 
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ARTESIA, NEW MEXICO 
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Prepared for 
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The Woodlands, Texas 77381 
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Timothy L. JenJ$ns 
Associate Engineer 
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"This report was prepared in accordance with the standards of the environmental consulting industry at the time it was 
prepared. It should not be relied upon by parties other than those for whom it was prepared, and then only to the extent of the 
scope of work which was authorized. This report does not guarantee that no additional environmental contamination beyond 
that described in this report exists at this site. " 
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1.0 INTRODUCTION 

Brown and Caldwell conducted a soil and groundwater assessment at the BJ Services Company, 

U.S.A. (BJ Services) district facility in Artesia, New Mexico from September 1-2, 1997. The BJ 

Services Artesia District Facility is located in Eddy County, in the SE/4, Section 32, Township 16 

South, Range 26 East. The facility address is 2401 Sivley, Artesia, New Mexico, 88210. A site 

location map and site plan are attached as Figures 1 and 2, respectively. 

This groundwater sampling event was conducted at the request of the New Mexico Oil 

Conservation Division, and was performed in conjunction with demolition activities and a site 

assessment for the former acid dock area (Acid Dock). The monitor wells sampled during this 

event were installed under the supervision of Brown and Caldwell in April 1993. 

This report documents and presents the results of the September 1997 groundwater sampling event. 

The September 1997 event is the fourth round of sampling in the monitoring program that was 

initiated at this site in April 1993. 

\\StreetTalk\FS DATA®ilomerffl).Servcrs\WP\BJSERV\2988\048R.DOC 
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2.0 GROUNDWATER SAMPLING AND ANALYSES 

Beginning on September 1. 1997, Brown and Caldwell purged and sampled the four groundwater 

monitoring wells located at the BJ Services' Artesia District Facility. This section describes the 

activities conducted during this sampling event. 

2.1 Groundwater Measurements and Flow Direction 

A monitoring well location map for the wells sampled during the September 1997 groundwater 

sampling event is presented as Figure 3. Prior to well purging, static water levels were measured in 

all monitoring wells. Groundwater levels were measured to the nearest 0.01 foot with an electronic 

groundwater level meter and recorded. Groundwater elevation data for September 1, 1997 is 

presented in Table 1. 

A groundwater gradient map constructed from data obtained on September 1, 1997 is presented as 

Figure 4. Groundwater elevation data indicates that the groundwater flow is generally to the east in 

the area near the former Acid Dock. 

2.2 Monitoring Well Purging and Sampling 

Each of the four monitor wells was purged on September 1, 1997. At each well location, a 

designated bailer was used for both purging and sampling. The wells were purged by hand, 

removing at least three well volumes. Purge water was placed in drums and set aside for proper 

management. 

Groundwater samples were collected on September 2, 1997 after allowing the water level in each 

well to recover overnight. The disposable polyethylene bailers, one designated per well, were 

decontaminated with deionized water prior to sampling. Sampled groundwater was transferred into 

laboratory-supplied glass containers, labeled, and immediately placed on ice in an insulated cooler 

\\StreetTalk\FS DATA@Homer@Servers\WP\BJSERV\2988\048R.DOC 2 
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for shipment. At the conclusion of sampling, the samples were delivered to the analytical 

laboratory and were accompanied by completed chain-of-custody documentation. Laboratory 

reports are included in Appendix A. Purge water and excess water generated by equipment 

cleaning operations were placed in labeled drums located within the barricaded area near the acid 

dock excavation for future treatment/disposalby BJ Services. 

2.3 Results of Groundwater Sample Analyses 

Groundwater samples collected during this sampling event were analyzed for benzene, toluene 

ethylbenzene, and xylenes (BTEX) and semivolatiles by EPA Methods 8020 and 8270, 

respectively. 

Samples from monitor wells MW-2, MW-3, and MW-4 displayed concentrations of volatiles and 

semivolatiles below detection limits for each method. The sample from MW-1 displayed 

detectable concentrations of several volatile and semivolatile constituents. The total BTEX 

concentration for the groundwater sample from monitor well MW-1 was 0.719 milligrams per liter 

(mg/L). Groundwater results for the September 1997 sampling event are summarized in Table 2. 

2.4 Demolition of MW-1 during Soil Excavation Activities 

Monitor well MW-1 was demolished during the recent remediation activities performed in the 

former acid dock area. The portion of the well present below the excavation was plugged in place 

and sealed with bentonite. Currently, there are no plans to replace this well. 

\\StreetTalk\FS DATA0HomeraServers\WP\BJSERV\2988\O48R.DOC 3 
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3.0 CONCLUSIONS AND RECOMMENDATIONS 

3.1 Conclusions 

The groundwater analytical results for the September 1997 sampling event indicate that the only 

chemical detected at a concentration in excess of the New Mexico Water Quality Control 

Commission (NMWQCC) groundwater standards was naphthalene, which was detected in monitor 

well MW-1 at a concentration of 0.032 mg/L, versus the NMWQCC groundwater standard of 0.030 

mg/L. 

To reduce the potential for further groundwater impact, the acid dock was removed and the residual 

impacted soils were excavated. These soils may have acted as a source for the observed volatile 

and semivolatile concentrations in previous groundwater sampling events, as shown in Table 3. 

The excavated soils were disposed off site, and the excavation backfilled with clean imported fill 

and graded. 

Based on the information contained herein, Brown and Caldwell concludes the following: 

• Groundwater flow is east-northeast, which indicates flow onto the property from an 
adjacent railroad easement (see Figure 4). 

• Groundwater sampling indicated non-detectable concentrations of BTEX and 
semivolatiles in monitor well MW-3, which is downgradient of the former Acid Dock. 

3.2 Recommendations 

Based on the findings of the September 1997 groundwater sampling event, the following activities 

are recommended: 

• Purge and sample the monitor well downgradient of the former Acid Dock area, MW-3, in 
September 1998 as directed by NMOCD, and analyze the sample for BTEX (Method 8020) 
and semivolatiles (Method 8270). 

W:\BJSERV\2988\048R.DOC 
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• If the sample to be collected from MW-3 in September 1998 displays no impact by BTEX or 
semivolatiles in excess of NMWQCC Standards, Brown and Caldwell recommends that 
existing monitor wells MW-2, MW-3, and MW-4 be plugged and abandoned, and that no 
further remedial action be required at the former acid dock. If the MW-3 sample to be 
collected in September 1998 displays concentrations of constituents above the NMWQCC 
standards, additional sampling of MW-3 or replacement of MW-1 may be required. 

\\StreetTalk\FS DA I"A®Homer(S!Servers\WP\BJSERV\2988\048R.DOC 
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DISTRIBUTION 

Final 
September 1997 Groundwater Sampling Report 
Artesia, New Mexico 
BJ Services Company, U.S.A. 
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1 copy to: New Mexico Oil Conservation Division 
2040 South Pacheco Street 
Santa Fe, New Mexico 87505 

Attention: Mr. Mark Ashley 
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Attention: Mr. Tim W. Gum 

1 copy to: BJ Services Company, U.S.A. 
8701 New Trails Drive 
The Woodlands, Texas 77381 

Attention: Ms. Jo Ann Cobb 

1 copy to: BJ Services Company, U.S.A. 
2401 Sivley 
Artesia, New Mexico 88210 

Attention: Mr. Mike Wiggins 

1 copy to: Brown and Caldwell 
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QUALITY CONTROL REVIEWER: 

Robert N5-̂ ennings,(PJE. 
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Table 1 
Groundwater Elevation- September 1,1997 

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

Monitor Well 
Top of Casing 

(Relative Elevation) 
Depth to Water 

(feet) 

Groundwater 

Elevation ( 1 ) 

MW-1 95.82 12.63 83.19 

MW-2 96.40 13.50 82.90 

MW-3 96.09 15.10 80.99 

MW-4 96.07 13.10 82.97 

(1) Elevation of Well casings was established relative to nearby drum storage slab, 
which was assigned an arbitrary elevation of 100 feet. 

w:\bjserv\2988\049ta.xls 



Table 2 
Groundwater Sampling - September 2,1997 

Analytical Results 
BJ Services Company, U.S.A. 

Artesia, New Mexico 

MONITOR WELL MW-1 MW-2 MW-3 MW-4 Field Blank 

NMWQCC(a) 

Groundwater 
Standards 

VOLATILES by Method 8020 (mg/L) 

Benzene <0.0050 <0.0010 O.0050 O.OO 10 O.OO 10 0.01 

Toluene 0.470 <0.0010 O.0050 O.OO 10 O.OO 10 0.75 

Ethylbenzene 0.059 O.OO 10 <0.0050 O.O010 O.OO 10 0.75 

Total Xylenes 0.190 <0.0010 <0.0050 O.OO 10 O.OO 10 0.62 

SEMIVOLATILES by Method 8270 (mg/L) (b) 

Dibenzofuran 0.012 <0.005 <0.005 O.005 O.005 NL 

2-Methylnaphthalene 0.024 <0.005 <0.005 O.005 O.005 NL 

4-Methyphenol 0.059 <0.005 <0.005 O.005 O.005 NL 

Naphthalene 0.032 <0.005 <0.005 O.005 O.005 0.03 ( c ) 

NMWQCC = New Mexico Water Quality Control Commission 

Chemicals with concentrations below Practical Quantitation Limit (PQL) are not listed in this table 

Value is for PAHs: total napthalene plus monomethylnaphthalenes. 

w:\bjserv\2988\049ta.xls 



Table 3 
Cumulative Analytical Results 

Groundwater Sampling - April 1993 through September 1997 
BJ Services Company, U.S.A. 

Artesia, New Mexico 

NMWQCC"' 
Groundwater 

Monitor Well MW-1 MW-2 MW-3 MW-4 Field Blank Standards 

VOLATILES by Method 8020 (mg/L) 

Benzene 0.01 

April 21, 1993 0.0041 O.0005 O.0005 O.0005 NA 

July 18, 1993 0.0033 O.0005 0.00067 O.0005 NA 

January 28, 1994 0.0018 O.OO 10 O.OO 10 O.001 NA 

September 2, 1997 <0.0050 O.OO 10 O.0050 O.OO 10 O.OO 10 

Toluene 0.75 

April 21, 1993 <0.0005 O.0005 O.0005 0.0017 NA 

July 18, 1993 <0.0005 O.0005 O.0005 O.0005 NA 

January 28, 1994 0.0010 0.0026 0.0011 0.0297 NA 

September 2, 1997 0.470 O.0010 O.0050 O.OO 10 O.OO 10 

Ethylbenzene 0.75 

April 21, 1993 <0.0005 O.0005 O.0005 O.0005 NA 

July 18,. 1993 <0.0005 O.0005 O.0005 O.0005 NA 

January 28, 1994 0.0045 O.OO 10 O.OO 10 0.0064 NA 

September 2, 1997 0.059 O.OO 10 O.0050 O.OO 10 O.OO 10 

Total Xylenes 0.62 

April 21, 1993 0.032 O.OO 10 O.OO 10 O.OO 10 NA 

July 18, 1993 O.OO 10 O.OO 10 O.OO 10 O.OO 10 NA 

January 28, 1994 0.0026 0.0020 O.OO 10 0.0091 NA 

September 2, 1997 0.19 O.OO 10 O.0050 O.OO 10 O.OO 10 

SEMIVOLATILES by Method 8270 (mg/L) ( b ) 

Dibenzofuran NL 

September 2, 1997 0.012 O.005 O.005 O.005 O.005 

2-Methylnaphthalene NL 

April 21, 1993 NA NA NA NA NA 

July 18, 1993 0.030 O.0050 O.0050 O.0050 NA 

January 28, 1994 NA NA NA NA NA 

September 2, 1997 0.024 O.005 O.005 O.005 O.005 

4-Methyphenol NL 

September 2, 1997 0.059 O.005 O.005 O.005 O.005 

Naphthalene 0.03 ( c ) 

April 21, 1993 NA NA NA NA NA 

July 18, 1993 O.0050 O.0050 O.0050 O.0050 NA 

January 28, 1994 O.0060 O.0060 O.0060 O.0060 NA 

September 2, 1997 0.032 O.005 O.005 O.005 O.005 

(a) NMWQCC = New Mexico Water Quality Control Commission. 
(b) Chemicals with concentrations below Practical Quantitation Limit (PQL) are not listed in this table. 
(c) Value is for PAHs: total naphthalene plus monomethylnaphthalenes. 

W:\bjserv\2988\054ta.doc 
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HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713)660-0901 

September 12, 1997 

Mr. Tim Jenkins 
BROWN AND CALDWELL 
1415 Louisiana 
Houston, TX 77002 

The following report contains analytical results for samples received at Southern Petroleum 
Laboratories (SPL) on September 3, 1997. The samples were assigned to Certificate of Analysis 
No.(s) 9709069 and analyzed for all parameters as listed on the chain of custody. 

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

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

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

Southern Petroleum Laboratories 

Bernadette A. Fini 
Project Manager 



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: 97-09-069 

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 
without 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 o f A n a l y s i s No. H9-9709069 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TEXAS 77054 
PHONE (713)660-0901 

01 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Tim Jenkins DATE: 0 9/12/97 

PROJECT: BJ-Artesia 
SITE: A r t e s i a , New Mexico 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: MW-1 

PROJECT NO: 
MATRIX: 

DATE SAMPLED: 
DATE RECEIVED: 

2988-09 
WATER 
09/02/97 
09/03/97 

13 : 20 : 00 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION UNITS 

LIMIT 
BENZENE ND 5 .0 P jig/h 
TOLUENE 4 70 5.0 P 
ETHYLBENZENE 5 9 5.0 P [ig/L 
TOTAL XYLENE 190 5.0 P /xg/L 
TOTAL VOLATILE AROMATIC HYDROCARBONS 719 [ig/L 

Surrogate % Recovery 
1,4-Difluorobenzene 100 
4-Bromofluorobenzene 67 

Method 8020A *** 
Analyzed by: fab 

Date: 09/05/97 

L i q u i d - l i q u i d e x t r a c t i o n SEMIVOLATILES 09/04/97 
Method 3520B *** 
Analyzed by: PC 

Date: 09/04/97 08:00:00 

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 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 o f A n a l y s i s No. H9-9709069 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713)660-0901 

•01 

Brown and C a l d w e l l 
1415 L o u i s i a n a 
Houston, TX 77002 
ATTN: Tim Jen k i n s 09/12/97 

PROJECT: B J - A r t e s i a 
SITE: A r t e s i a , New Mexico 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: MW-1 

PROJECT NO: 
MATRIX: 

DATE SAMPLED: 
DATE RECEIVED: 

2988-09 
WATER 
09/02/97 
09/03/97 

13 :20 : 00 

ANALYTICAL DATA 
PARAMETER RESULTS PQL* UNITS 
Acenaphthene ND 10 ug/L 
Acenaphthylene ND 10 ug/L 
A n i l i n e ND 10 ug/L 
Anthracene ND 10 ug/L 
Benzo(a)Anthracene ND 10 ug/L 
Ben z o ( b ) F l u o r a n t h e n e ND 10 ug/L 
B e n z o ( k ) F l u o r a n t h e n e ND 10 ug/L 
Benzo(a)Pyrene ND 10 ug/L 
Benzoic A c i d ND 50 ug/L 
B e n z o ( g , h , i ) P e r y l e n e ND 10 ug/L 
Benzyl a l c o h o l ND 10 ug/L 
4-Bromophenylphenyl e t h e r ND 10 ug/L 
B u t y l b e n z y l p h t h a l a t e ND 10 ug/L 
d i - n - B u t y l p h t h a l a t e ND 10 ug/L 
Carbazole ND 10 ug/L 
4 - C h l o r o a n i l i n e ND 10 ug/L 
b i s ( 2 - C h l o r o e t h o x y ) M e t h a n e ND 10 ug/L 
b i s ( 2 - C h l o r o e t h y l ) E t h e r ND 10 ug/L 
b i s ( 2 - C h l o r o i s o p r o p y l ) E t h e r ND 10 ug/L 
4-Chloro-3-Methylphenol ND 10 ug/L 
2-Chloronaphthalene ND 10 ug/L 
2 -Chlorophenol ND 10 ug/L 
4-Chlorophenylphenyl e t h e r ND 10 ug/L 
Chrysene ND 10 ug/L 
Dibenz(a,h)Anthracene ND 10 ug/L 
D i b e n z o f u r a n 12 10 ug/L 
1,2-Dichlorobenzene ND 10 ug/L 
1,3-Dichlorobenzene ND 10 ug/L 
1,4-Dichlorobenzene ND 10 ug/L 
3 , 3 ' - D i c h l o r o b e n z i d i n e ND 20 ug/L 
2 , 4 - D i c h l o r o p h e n o l ND 10 ug/L 
D i e t h y l p h t h a l a t e ND 10 ug/L 
2,4-Dimethylphenol ND 10 ug/L 
D i m e t h y l P h t h a l a t e ND 10 ug/L 
4 , 6 - D i n i t r o - 2 - M e t h y l p h e n o l ND 50 ug/L 
2 , 4 - D i n i t r o p h e n o l ND 50 ug/L 
2 , 4 - D i n i t r o t o l u e n e ND 10 ug/L 
2 , 6 - D i n i t r o t o l u e n e ND 10 ug/L 

METHOD: 8270, S e m i v o l a t i l e Organics - Water 
( c o n t i n u e d on ne x t page) 



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. H9-9709069-01 

Brown and Caldwell SAMPLE ID: MW-1 

PARAMETER 
1,2-Diphenylhydrazine 
b i s ( 2 - E t h y l h e x y l ) P h t h a l a t e 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Hexachlorocyclopentadiene 
Indeno(1,2,3-cd)Pyrene 
Isophorone 
2-Methylnaphthalene 
2-Methylphenol 
4-Methylphenol 
Naphthalene 
2- N i t r o a n i l i n e 
3- N i t r o a n i l i n e 
4- N i t r o a n i l i n e 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 
N-Nitrosodiphenylamine 
N-Nitroso-Di-n-Propylamine 
Di-n-Octyl Phthalate 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
Pyridine 
1.2.4- Trichlorobenzene 
2.4.5- Trichlorophenol 
2.4.6- Trichlorophenol 

ANALYTICAL DATA 
RESULTS 

( c o n t i 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
24 
ND 
59 
32 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

nued) 
PQL* 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
50 
50 
10 
10 
50 
10 
10 
10 
50 
10 
10 
10 
10 
10 
20 
10 

UNITS 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

METHOD: 8270, S e m i v o l a t i l e Organics - Water 
(continued on next page) 



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. H9-9709069-01 

Brown and Caldwell SAMPLE ID: MW-1 

SURROGATES 

Nitrobenzene-d5 
2 -Fluorobiphenyl 
Terphenyl-dl4 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tribromophenol 

AMOUNT 
SPIKED 
50 ug/L 
50 ug/L 
50 ug/L 
75 ug/L 
75 ug/L 
75 ug/L 

% LOWER UPPER 
RECOVERY LIMIT LIMIT 

76 35 114 
81 43 116 
62 33 141 
17 10 110 
23 21 110 
96 10 123 

ANALYZED BY: LH DATE/TIME: 09/06/97 02:38:00 
EXTRACTED BY: PC DATE/TIME: 09/04/97 08:00:00 
METHOD: 8270, S e m i v o l a t i l e Organics - Water 
NOTES: * - 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 

NA - Not Analyzed 

COMMENTS: 

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 o f Ana lys i s No, 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713)660-0901 

H9-9709069-02 

Brown and C a l d w e l l 
1415 L o u i s i a n a 
Houston, TX 77002 
ATTN: Tim Je n k i n s DATE: 09/12/97 

PROJECT: B J - A r t e s i a 
SITE: A r t e s i a , New Mexico 
SAMPLED BY: Brown & C a l d w e l l 
SAMPLE ID: MW-2 

PROJECT NO: 
MATRIX: 

DATE SAMPLED: 
DATE RECEIVED: 

2988-09 
WATER 
09/02/97 
09/03/97 

14 : 00 : 00 

ANALYTICAL DATA 
PARAMETER 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENE 

TOTAL VOLATILE AROMATIC HYDROCARBONS 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Method 8020A *** 
Analyzed by. f a b 

Date: 09/04/97 
L i q u i d - l i q u i d e x t r a c t i o n SEMIVOLATILES 
Method 3520B *** 
Analyzed by: PC 

Date: 09/04/97 08:00:00 

RESULTS 

ND 
ND 
ND 
ND 
ND 

% Recovery 
103 
63 

09/04/97 

DETECTION 
LIMIT 
1.0 P 
1.0 P 
1.0 P 
1.0 P 

UNITS 

Mg/ L 

/xg/L 
/xg/L 

ND - Not d e t e c t e d . !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 A n a l y s i s o f Water and Wastes, 1983, EPA 
Standard Methods f o r E x a m i n a t i o n o f Water & Wastewater, 1 8 t h ed. 
Test Methods f o r E v a l u a t i n g S o l i d Waste, EPA SW846, 3 r d Ed. 

QUALITY ASSURANCE: These analy s e s are perf o r m e d 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 A n a l y s i s No. H9-9709069-02 

Brown and C a l d w e l l 
1415 L o u i s i a n a 
Houston, TX 77002 
ATTN: Tim Je n k i n s 09/12/97 

PROJECT: B J - A r t e s i a 
SITE: A r t e s i a , New Mexico 
SAMPLED BY: Brown & C a l d w e l l 
SAMPLE ID: MW-2 

PROJECT NO: 
MATRIX: 

DATE SAMPLED: 
DATE RECEIVED: 

2988-09 
WATER 
09/02/97 
09/03/97 

14 : 00 : 00 

ANALYTICAL DATA 
PARAMETER RESULTS PQL* UNITS 
Acenaphthene ND 5 ug/L 
Acenaphthylene ND 5 ug/L 
A n i l i n e ND 5 ug/L 
Anthracene ND 5 ug/L 
Benzo(a)Anthracene ND 5 ug/L 
Be n z o ( b ) F l u o r a n t h e n e ND 5 ug/L 
B e n z o ( k ) F l u o r a n t h e n e ND 5 ug/L 
Benzo(a)Pyrene ND 5 ug/L 
Benzoic A c i d ND 25 ug/L 
B e n z o ( g , h , i ) P e r y l e n e ND 5 ug/L 
Benzyl a l c o h o l ND 5 ug/L 
4-Bromophenylphenyl e t h e r ND 5 ug/L 
B u t y l b e n z y l p h t h a l a t e ND 5 ug/L 
d i - n - B u t y l p h t h a l a t e ND 5 ug/L 
Carbazole ND 5 ug/L 
4 - C h l o r o a n i l i n e ND 5 ug/L 
b i s ( 2 - C h l o r o e t h o x y ) M e t h a n e ND 5 ug/L 
b i s ( 2 - C h l o r o e t h y l ) E t h e r ND 5 ug/L 
b i s ( 2 - C h l o r o i s o p r o p y l ) E t h e r ND 5 ug/L 
4-Chloro-3-Methylphenol ND 5 ug/L 
2-Chloronaphthalene ND 5 ug/L 
2 -Chlorophenol ND 5 ug/L 
4-Chlorophenylphenyl e t h e r ND 5 ug/L 
Chrysene ND 5 ug/L 
Dibenz(a,h)Anthracene ND 5 ug/L 
D i b e n z o f u r a n ND 5 ug/L 
1,2-Dichlorobenzene ND 5 ug/L 
1,3-Dichlorobenzene ND 5 ug/L 
1,4-Dichlorobenzene ND 5 ug/L 
3 , 3 ' - D i c h l o r o b e n z i d i n e ND 10 ug/L 
2 , 4 - D i c h l o r o p h e n o l ND 5 ug/L 
D i e t h y l p h t h a l a t e ND 5 ug/L 
2,4-Dimethylphenol ND 5 ug/L 
D i m e t h y l P h t h a l a t e ND 5 ug/L 
4 , 6 - D i n i t r o - 2 - M e t h y l p h e n o l ND 25 ug/L 
2 , 4 - D i n i t r o p h e n o l ND 25 ug/L 
2 , 4 - D i n i t r o t o l u e n e ND 5 ug/L 
2 , 6 - D i n i t r o t o l u e n e ND 5 ug/L 

METHOD: 8270, S e m i v o l a t i l e Organics - Water 
( c o n t i n u e d on ne x t page) 



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. H9-9709069-02 

Brown and Caldwell SAMPLE ID: MW-2 

PARAMETER 
ANALYTICAL DATA 

RESULTS 
[ continued) 

PQL* UNITS 
1 , 2 - D i p h e n y l h y d r a z i n e ND 5 ug/L 
b i s ( 2 - E t h y l h e x y l ) P h t h a l a t e ND 5 ug/L 
F l u o r a n t h e n e ND 5 ug/L 
Fluorene ND 5 ug/L 
Hexachlorobenzene ND - 5 ug/L 
H e x a c h l o r o b u t a d i e n e ND 5 ug/L 
Hexachloroethane ND 5 ug/L 
H e x a c h l o r o c y c l o p e n t a d i e n e ND 5 ug/L 
Indeno(1,2,3-cd)Pyrene ND 5 ug/L 
Isophorone ND 5 ug/L 
2-Methylnaphthalene ND 5 ug/L 
2-Methylphenol ND 5 ug/L 
4-Methylphenol ND 5 ug/L 
Naphthalene ND 5 ug/L 
2 - N i t r o a n i l i n e ND 25 ug/L 
3 - N i t r o a n i l i n e ND 25 ug/L 
4 - N i t r o a n i l i n e ND 25 ug/L 
N i t r o b e n z e n e ND 5 ug/L 
2 - N i t r o p h e n o l ND 5 ug/L 
4 - N i t r o p h e n o l ND 25 ug/L 
N - N i t r o s o d i p h e n y l a m i n e ND 5 ug/L 
N - N i t r o s o - D i - n - P r o p y l a m i n e ND 5 ug/L 
D i - n - O c t y l P h t h a l a t e ND 5 ug/L 
P e n t a c h l o r o p h e n o l ND 25 ug/L 
Phenanthrene ND 5 ug/L 
Phenol ND 5 ug/L 
Pyrene ND 5 ug/L 
P y r i d i n e ND 5 ug/L 
1,2,4-Trichlorobenzene ND 5 ug/L 
2 , 4 , 5 - T r i c h l o r o p h e n o l ND 10 ug/L 
2 , 4 , 6 - T r i c h l o r o p h e n o l ND 5 ug/L 

METHOD: 8270, S e m i v o l a t i l e Organics - Water 
(continued on next page) 



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. H9-9709069-02 

Brown and Caldwell SAMPLE ID: MW-2 

SURROGATES 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-dl4 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tribromophenol 

AMOUNT 
SPIKED 
50 ug/L 
50 ug/L 
50 ug/L 
75 ug/L 
75 ug/L 
75 ug/L 

% LOWER UPPER 
RECOVERY LIMIT LIMIT 

65 35 114 
66 43 116 
96 33 141 
15 10 110 
24 21 110 
94 10 123 

ANALYZED BY: LH DATE/TIME: 09/06/97 01:37:00 
EXTRACTED BY: PC DATE/TIME: 09/04/97 08:00:00 
METHOD: 8270, S e m i v o l a t i l e Organics - Water 
NOTES: * - 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 

NA - Not Analyzed 

COMMENTS: 

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 o f A n a l y s i s N o . H 9 - 9 7 0 9 0 6 9 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713)660-0901 

•03 

Brown and C a l d w e l l 
1415 L o u i s i a n a 
Houston, TX 77002 
ATTN: Tim Je n k i n s DATE: 09/12/97 

PROJECT: B J - A r t e s i a 
SITE: A r t e s i a , New Mexico 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: MW-3 

PROJECT NO: 
MATRIX: 

DATE SAMPLED: 
DATE RECEIVED: 

2988-09 
WATER 
09/02/97 
09/03/97 

14 : 20:00 

ANALYTICAL DATA 
PARAMETER 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENE 

TOTAL VOLATILE AROMATIC HYDROCARBONS 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Method 8020A *** 
Analyzed by: f a b 

Date: 09/04/97 
L i q u i d - l i q u i d e x t r a c t i o n SEMIVOLATILES 
Method 3520B *** 
Analyzed by: PC 

Date: 09/04/97 08:00:00 

RESULTS 

ND 
ND 
ND 
ND 
ND 

Recovery 
107 
63 

09/04/97 

DETECTION 
LIMIT 
5 . 0 P 
5 . 0 P 
5 . 0 P 
5 . 0 P 

UNITS 

M g / L 
/ x g / L 
/ i g / L 

/ig/L 

ND Not d e t e c t e d . 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 A n a l y s i s o f Water and Wastes, 1983, EPA 
Standard Methods f o r E x a m i n a t i o n o f Water & Wastewater, 1 8 t h ed. 
Test Methods f o r E v a l u a t i n g S o l i d Waste, EPA SW846, 3 r d Ed. 

QUALITY ASSURANCE: These analyses are perf o r m e d 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 A n a l y s i s No. H9-9709069-03 

Brown and C a l d w e l l 
1415 L o u i s i a n a 
Houston, TX 77002 
ATTN: Tim J e n k i n s 09/12/97 

PROJECT: B J - A r t e s i a 
SITE: A r t e s i a , New Mexico 
SAMPLED BY: Brown & C a l d w e l l 
SAMPLE ID: MW-3 

PROJECT NO: 
MATRIX: 

DATE SAMPLED: 
DATE RECEIVED: 

2988-09 
WATER 
09/02/97 
09/03/97 

14 : 20 : 00 

ANALYTICAL DATA 
PARAMETER RESULTS PQL* UNITS 
Acenaphthene ND 5 ug/L 
Acenaphthylene ND 5 ug/L 
A n i l i n e ND 5 ug/L 
Anthracene ND 5 ug/L 
Benzo(a)Anthracene ND 5 ug/L 
Be n z o ( b ) F l u o r a n t h e n e ND 5 ug/L 
B e n z o ( k ) F l u o r a n t h e n e ND 5 ug/L 
Benzo(a)Pyrene ND 5 ug/L 
Benzoic A c i d ND 25 ug/L 
B e n z o ( g , h , i ) P e r y l e n e ND 5 ug/L 
Benzyl a l c o h o l ND 5 ug/L 
4-Bromophenylphenyl e t h e r ND 5 ug/L 
B u t y l b e n z y l p h t h a l a t e ND 5 ug/L 
d i - n - B u t y l p h t h a l a t e ND 5 ug/L 
Carbazole ND 5 ug/L 
4 - C h l o r o a n i l i n e ND 5 ug/L 
b i s ( 2 - C h l o r o e t h o x y ) M e t h a n e ND 5 ug/L 
b i s ( 2 - C h l o r o e t h y l ) E t h e r ND 5 ug/L 
b i s ( 2 - C h l o r o i s o p r o p y l ) E t h e r ND 5 ug/L 
4-Chloro-3-Methylphenol ND 5 ug/L 
2-Chloronaphthalene ND 5 ug/L 
2-Chlorophenol ND 5 ug/L 
4-Chlorophenylphenyl e t h e r ND 5 ug/L 
Chrysene ND 5 ug/L 
Dibenz(a,h)Anthracene ND 5 ug/L 
D i b e n z o f u r a n ND 5 ug/L 
1,2-Dichlorobenzene ND 5 ug/L 
1,3-Dichlorobenzene ND 5 ug/L 
1,4-Dichlorobenzene ND 5 ug/L 
3 , 3 ' - D i c h l o r o b e n z i d i n e ND 10 ug/L 
2 , 4 - D i c h l o r o p h e n o l ND 5 ug/L 
D i e t h y l p h t h a l a t e ND 5 ug/L 
2,4-Dimethylphenol ND 5 ug/L 
D i m e t h y l P h t h a l a t e ND 5 ug/L 
4 , 6 - D i n i t r o - 2 - M e t h y l p h e n o l ND 25 ug/L 
2 , 4 - D i n i t r o p h e n o l ND 25 ug/L 
2 , 4 - D i n i t r o t o l u e n e ND 5 ug/L 
2 , 6 - D i n i t r o t o l u e n e ND 5 ug/L 

METHOD: 8270, S e m i v o l a t i l e Organics - Water 
( c o n t i n u e d on n e x t page) 



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. H9-9709069-03 

Brown and Caldwell SAMPLE ID: MW-3 

ANALYTICAL DATA (continued) 
PARAMETER RESULTS PQL* UNITS 
1 , 2 - D i p h e n y l h y d r a z i n e ND 5 ug/L 
b i s ( 2 - E t h y l h e x y l ) P h t h a l a t e ND 5 ug/L 
F l u o r a n t h e n e ND 5 ug/L 
Fluorene ND 5 ug/L 
Hexachlorobenzene ND 5 ug/L 
He x a c h l o r o b u t a d i e n e ND 5 ug/L 
Hexachloroethane ND 5 ug/L 
H e x a c h l o r o c y c l o p e n t a d i e n e ND 5 ug/L 
Indeno(1,2,3-cd)Pyrene ND 5 ug/L 
Isophorone ND 5 ug/L 
2-Methylnaphthalene ND 5 ug/L 
2-Methylphenol ND 5 ug/L 
4-Methylphenol ND 5 ug/L 
Naphthalene ND 5 ug/L 
2 - N i t r o a n i l i n e ND 25 ug/L 
3 - N i t r o a n i l i n e ND 25 ug/L 
4 - N i t r o a n i l i n e ND 25 ug/L 
N i t r o b e n z e n e ND 5 ug/L 
2 - N i t r o p h e n o l ND 5 ug/L 
4 - N i t r o p h e n o l ND 25 ug/L 
N - N i t r o s o d i p h e n y l a m i n e ND 5 ug/L 
N- N i t r o s o - D i - n - P r o p y l a m i n e ND 5 ug/L 
D i - n - O c t y l P h t h a l a t e ND 5 ug/L 
P e n t a c h l o r o p h e n o l ND 25 ug/L 
Phenanthrene ND 5 ug/L 
Phenol ND 5 ug/L 
Pyrene ND 5 ug/L 
P y r i d i n e ND 5 ug/L 
1,2,4-Trichlorobenzene ND 5 ug/L 
2 , 4 , 5 - T r i c h l o r o p h e n o l ND 10 ug/L 
2 , 4 , 6 - T r i c h l o r o p h e n o l ND 5 ug/L 

METHOD: 8270, S e m i v o l a t i l e Organics - Water 
(continued on next page) 



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. H9-9709069-03 

Brown and Caldwell SAMPLE ID: MW-3 

SURROGATES AMOUNT % LOWER UPPER 
SPIKED RECOVERY LIMIT LIMIT 

Nitrobenzene-d5 50 ug/L 62 35 114 
2 - F l u o r o b i p h e n y l 50 ug/L 72 43 116 
T e r p h e n y l - d l 4 50 ug/L 82 33 141 
Phenol-d5 75 ug/L 14 10 110 
2-Fluorophenol 75 ug/L 22 21 110 
2,4,6-Tribromophenol 75 ug/L 91 10 123 

ANALYZED BY: LH DATE/TIME: 09/06/97 02:08:00 
EXTRACTED BY: PC DATE/TIME: 09/04/97 08:00:00 
METHOD: 8270, S e m i v o l a t i l e Organics - Water 
NOTES: * - 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 

NA - Not Analyzed 

COMMENTS: 

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 o f A n a l y s i s No. H9 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713)660-0901 

•9709069-04 

Brown and C a l d w e l l 
1415 L o u i s i a n a 
Houston, TX 77002 
ATTN: Tim Je n k i n s DATE: 09/12/97 

PROJECT: B J - A r t e s i a 
SITE: A r t e s i a , New Mexico 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: MW-4 

PROJECT NO: 
MATRIX; 

DATE SAMPLED: 
DATE RECEIVED: 

2988-09 
WATER 
09/02/97 
09/03/97 

13 : 40 : 00 

ANALYTICAL DATA 
PARAMETER 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENE 

TOTAL VOLATILE AROMATIC HYDROCARBONS 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Method 8020A *** 
Analyzed by: f a b 

Date: 09/04/97 
L i q u i d - l i q u i d e x t r a c t i o n SEMIVOLATILES 
Method 3520B *** 
Analyzed by: PC 

Date: 09/04/97 08:00:00 

RESULTS 

ND 
ND 
ND 
ND 
ND 

% Recovery 
103 
63 

09/04/97 

DETECTION 
LIMIT 
1. 0 
1. 0 

P 
p 
p 
p 

UNITS 

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

ND Not d e t e c t e d . ;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 A n a l y s i s o f Water and Wastes, 1983, EPA 
Standard Methods f o r Ex a m i n a t i o n o f Water & Wastewater, 1 8 t h ed. 
Test Methods f o r E v a l u a t i n g S o l i d Waste, EPA SW846, 3 r d 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 o f A n a l y s i s No. H9-9709069 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713)660-0901 

04 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Tim Jenkins 09/12/97 

PROJECT: BJ-Artesia 
SITE: A r t e s i a , New Mexico 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: MW-4 

PROJECT NO: 
MATRIX: 

DATE SAMPLED: 
DATE RECEIVED: 

2988-09 
WATER 
09/02/97 
09/03/97 

13 :40:00 

ANALYTICAL DATA 
PARAMETER RESULTS PQL* UNITS 
Acenaphthene ND 5 ug/L 
Acenaphthylene ND 5 ug/L 
A n i l i n e ND 5 ug/L 
Anthracene ND 5 ug/L 
Benzo(a)Anthracene ND 5 ug/L 
B e n z o ( b ) F l u o r a n t h e n e ND 5 ug/L 
B e n z o ( k ) F l u o r a n t h e n e ND 5 ug/L 
Benzo(a)Pyrene ND 5 ug/L 
Benzoic A c i d ND 25 ug/L 
B e n z o ( g , h , i ) P e r y l e n e ND 5 ug/L 
Benzyl a l c o h o l ND 5 ug/L 
4-Bromophenylphenyl e t h e r ND 5 ug/L 
B u t y l b e n z y l p h t h a l a t e ND 5 ug/L 
d i - n - B u t y l p h t h a l a t e ND 5 ug/L 
Carbazole ND 5 ug/L 
4 - C h l o r o a n i l i n e ND 5 ug/L 
b i s ( 2 - C h l o r o e t h o x y ) M e t h a n e ND 5 ug/L 
b i s ( 2 - C h l o r o e t h y l ) E t h e r ND 5 ug/L 
b i s ( 2 - C h l o r o i s o p r o p y l ) E t h e r ND 5 ug/L 
4-Chloro-3-Methylphenol ND 5 ug/L 
2 -Chloronaphthalene ND 5 ug/L 
2 -Chlorophenol ND 5 ug/L 
4-Chlorophenylphenyl e t h e r ND 5 ug/L 
Chrysene ND 5 ug/L 
Dibenz(a,h)Anthracene ND 5 ug/L 
D i b e n z o f u r a n ND 5 ug/L 
1,2-Dichlorobenzene ND 5 ug/L 
1,3-Dichlorobenzene ND 5 ug/L 
1,4-Dichlorobenzene ND 5 ug/L 
3 , 3 ' - D i c h l o r o b e n z i d i n e ND 10 ug/L 
2 , 4 - D i c h l o r o p h e n o l ND 5 ug/L 
D i e t h y l p h t h a l a t e ND 5 ug/L 
2,4-Dimethylphenol ND 5 ug/L 
D i m e t h y l P h t h a l a t e ND 5 ug/L 
4 , 6 - D i n i t r o - 2 - M e t h y l p h e n o l ND 25 ug/L 
2 , 4 - D i n i t r o p h e n o l ND 25 ug/L 
2 , 4 - D i n i t r o t o l u e n e ND 5 ug/L 
2 , 6 - D i n i t r o t o l u e n e ND 5 ug/L 

METHOD: 8270, S e m i v o l a t i l e Organics - Water 
(continued on next page) 



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. H9-9709069-04 

Brown and Caldwell SAMPLE ID: MW-4 

ANALYTICAL DATA (continued) 
PARAMETER RESULTS PQL* UNITS 
1 , 2 - D i p h e n y l h y d r a z i n e ND 5 ug/L 
b i s ( 2 - E t h y l h e x y l ) P h t h a l a t e ND 5 ug/L 
F l u o r a n t h e n e ND 5 ug/L 
Fluorene ND 5 ug/L 
Hexachlorobenzene ND 5 ug/L 
He x a c h l o r o b u t a d i e n e ND 5 ug/L 
Hexachloroethane ND 5 ug/L 
H e x a c h l o r o c y c l o p e n t a d i e n e ND 5 ug/L 
Indeno(1,2,3 -cd)Pyrene ND 5 ug/L 
Isophorone ND 5 ug/L 
2-Methylnaphthalene ND 5 ug/L 
2-Methylphenol ND 5 ug/L 
4-Methylphenol ND 5 ug/L 
Naphthalene ND 5 ug/L 
2 - N i t r o a n i l i n e ND 25 ug/L 
3 - N i t r o a n i l i n e ND 25 ug/L 
4 - N i t r o a n i l i n e ND 25 ug/L 
Ni t r o b e n z e n e ND 5 ug/L 
2 - N i t r o p h e n o l ND 5 ug/L 
4 - N i t r o p h e n o l ND 25 ug/L 
N - N i t r o s o d i p h e n y l a m i n e ND 5 ug/L 
N- N i t r o s o - D i - n - P r o p y l a m i n e ND 5 ug/L 
D i - n - O c t y l P h t h a l a t e ND 5 ug/L 
P e n t a c h l o r o p h e n o l ND 25 ug/L 
Phenanthrene ND 5 ug/L 
Phenol ND 5 ug/L 
Pyrene ND 5 ug/L 
P y r i d i n e ND 5 ug/L 
1,2,4-Trichlorobenzene ND 5 ug/L 
2 , 4 , 5 - T r i c h l o r o p h e n o l ND 10 ug/L 
2 , 4 , 6 - T r i c h l o r o p h e n o l ND 5 ug/L 

METHOD: 8270, S e m i v o l a t i l e Organics - Water 
(continued on next page) 



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. H9-9709069-04 

Brown and Caldwell SAMPLE ID: MW-4 

SURROGATES 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-dl4 
Phenol-d5 
2 -Fluorophenol 
2,4,6-Tribromophenol 

AMOUNT 
SPIKED 
50 ug/L 
50 ug/L 
50 ug/L 
75 ug/L 
75 ug/L 
75 ug/L 

% LOWER UPPER 
RECOVERY LIMIT LIMIT 

84 35 114 
90 43 116 

100 33 141 
19 10 110 
30 21 110 
98 10 123 

ANALYZED BY: LH DATE/TIME: 09/06/97 00:36:00 
EXTRACTED BY: PC DATE/TIME: 09/04/97 08:00:00 
METHOD: 8270, S e m i v o l a t i l e Organics - Water 
NOTES: * - 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 

NA - Not Analyzed 

COMMENTS: 

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 o f A n a l y s i s N o . H 9 - 9 7 0 9 0 6 9 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713)660-0901 

•05 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Tim Jenkins DATE: 09/12/97 

PROJECT: BJ-Artesia 
SITE: A r t e s i a , New Mexico 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: FB-MW1 

PROJECT NO: 
MATRIX: 

DATE SAMPLED: 
DATE RECEIVED: 

2988-09 
WATER 
09/02/97 
09/03/97 

14 :10 : 00 

ANALYTICAL DATA 
PARAMETER 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENE 

TOTAL VOLATILE AROMATIC HYDROCARBONS 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Method 8020A *** 
Analyzed by: fab 

Date: 09/04/97 
L i q u i d - l i q u i d e x t r a c t i o n SEMIVOLATILES 
Method 3520B *** 
Analyzed by: PC 

Date: 09/04/97 08:00:00 

RESULTS 

ND 
ND 
ND 
ND 
ND 

% Recovery 
103 
63 

09/04/97 

DETECTION 
LIMIT 
1.0 P 
1.0 P 
1.0 P 
1.0 P 

UNITS 

/ i g / L 
/ i g / L 
/ i g / L 
/ i g / L 

ND Not detected. - 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 

Not-es: *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. 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713)660-0901 

C e r t i f i c a t e of A n a l y s i s No. H9-9709069-05 

Brown and C a l d w e l l 
1415 L o u i s i a n a 
Houston, TX 77002 
ATTN: Tim Je n k i n s 09/12/97 

PROJECT: B J - A r t e s i a 
SITE: A r t e s i a , New Mexico 
SAMPLED BY: Brown & C a l d w e l l 
SAMPLE ID: FB-MW1 

PROJECT NO: 
MATRIX: 

DATE SAMPLED: 
DATE RECEIVED: 

2988-09 
WATER 
09/02/97 
09/03/97 

14:10:00 

ANALYTICAL DATA 
PARAMETER RESULTS PQL* UNITS 
Acenaphthene ND 5 ug/L 
Acenaphthylene ND 5 ug/L 
A n i l i n e ND 5 ug/L 
Anthracene ND 5 ug/L 
Benzo(a)Anthracene ND 5 ug/L 
Be n z o ( b ) F l u o r a n t h e n e ND 5 ug/L 
B e n z o ( k ) F l u o r a n t h e n e ND 5 ug/L 
Benzo(a)Pyrene ND 5 ug/L 
Benzoic A c i d ND 25 ug/L 
B e n z o ( g , h , i ) P e r y l e n e ND 5 ug/L 
Benzyl a l c o h o l ND 5 ug/L 
4-Bromophenylphenyl e t h e r ND 5 ug/L 
B u t y l b e n z y l p h t h a l a t e ND 5 ug/L 
d i - n - B u t y l p h t h a l a t e ND 5 ug/L 
Carbazole ND 5 ug/L 
4 - C h l o r o a n i l i n e ND 5 ug/L 
b i s ( 2 - C h l o r o e t h o x y ) M e t h a n e ND 5 ug/L 
b i s ( 2 - C h l o r o e t h y l ) E t h e r ND 5 ug/L 
b i s ( 2 - C h l o r o i s o p r o p y l ) E t h e r ND 5 ug/L 
4-Chloro-3-Methylphenol ND 5 ug/L 
2-Chloronaphthalene ND 5 ug/L 
2-Chlorophenol ND 5 ug/L 
4-Chl o r o p h e n y l p h e n y l e t h e r ND 5 ug/L 
Chrysene ND 5 ug/L 
Dibenz(a,h)Anthracene ND 5 ug/L 
D i b e n z o f u r a n ND 5 ug/L 
1,2-Dichlorobenzene ND 5 ug/L 
1,3-Dichlorobenzene ND 5 ug/L 
1,4-Dichlorobenzene ND 5 ug/L 
3 , 3 ' - D i c h l o r o b e n z i d i n e ND 10 ug/L 
2 , 4 - D i c h l o r o p h e n o l ND 5 ug/L 
D i e t h y l p h t h a l a t e ND 5 ug/L 
2,4-Dimethylphenol ND 5 ug/L 
D i m e t h y l P h t h a l a t e ND 5 ug/L 
4 , 6 - D i n i t r o - 2 - M e t h y l p h e n o l ND 25 ug/L 
2 , 4 - D i n i t r o p h e n o l ND 25 ug/L 
2 , 4 - D i n i t r o t o l u e n e ND 5 ug/L 
2 , 6 - D i n i t r o t o l u e n e ND 5 ug/L 

METHOD: 8270, S e m i v o l a t i l e Organics - Water 
( c o n t i n u e d on n e x t page) 



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. H9-9709069-05 

Brown and Caldwell SAMPLE ID: FB-MW1 

ANALYTICAL DATA (continued) 
PARAMETER RESULTS PQL* UNITS 
1,2-Diphenylhydrazine ND 5 ug/L 
b i s ( 2 - E t h y l h e x y l ) P h t h a l a t e ND 5 ug/L 
Fluoranthene ND 5 ug/L 
Fluorene ND 5 ug/L 
Hexachlorobenzene ND 5 ug/L 
Hexachlorobutadiene ND 5 ug/L 
Hexachloroethane ND 5 ug/L 
Hexachlorocyclopentadiene ND 5 ug/L 
Indeno(1,2,3-cd)Pyrene ND 5 ug/L 
Isophorone ND 5 ug/L 
2-Methylnaphthalene ND 5 ug/L 
2-Methylphenol ND 5 ug/L 
4-Methylphenol ND 5 ug/L 
Naphthalene ND 5 ug/L 
2 - N i t r o a n i l i n e ND 25 ug/L 
3 - N i t r o a n i l i n e ND 25 ug/L 
4 - N i t r o a n i l i n e ND 25 ug/L 
Nitrobenzene ND 5 ug/L 
2-Nitrophenol ND 5 ug/L 
4-Nitrophenol ND 25 ug/L 
N-Nitrosodiphenylamine ND 5 ug/L 
N-Nitroso-Di-n-Propylamine ND 5 ug/L 
Di-n-Octyl Phthalate ND 5 ug/L 
Pentachlorophenol ND 25 ug/L 
Phenanthrene ND 5 ug/L 
Phenol ND 5 ug/L 
Pyrene ND 5 ug/L 
Pyridine ND 5 ug/L 
1,2,4-Trichlorobenzene ND 5 ug/L 
2,4,5-Trichlorophenol ND 10 ug/L 
2,4,6-Trichlorophenol ND 5 ug/L 

METHOD: 8270, S e m i v o l a t i l e Organics - Water 
(continued on next page) 



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. H9-9709069-05 

Brown and Caldwell SAMPLE ID: FB-MW1 

SURROGATES 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-dl4 
Phenol-d5 
2 -Fluorophenol 
2,4,6-Tribromophenol 

AMOUNT 
SPIKED 
5 0 ug/L 
50 ug/L 
50 ug/L 
75 ug/L 
75 ug/L 
75 ug/L 

% LOWER UPPER 
RECOVERY LIMIT LIMIT 

88 35 114 
94 43 116 

106 33 141 
20 10 110 
32 21 110 
96 10 123 

ANALYZED BY: LH DATE/TIME: 09/06/97 01:07:00 
EXTRACTED BY: PC DATE/TIME: 09/04/97 08:00:00 
METHOD: 8270, S e m i v o l a t i l e Organics - Water 
NOTES: * - 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 

NA - Not Analyzed 

COMMENTS: 

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. 
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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. H9-9709069-06 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Tim Jenkins DATE: 09/12/97 

PROJECT: BJ-Artesia 
SITE: A r t e s i a , New Mexico 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: SE-CONF-SDWL 

PROJECT NO: 2988-09 
MATRIX: SOIL 

DATE SAMPLED: 09/01/97 
DATE RECEIVED: 09/03/97 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION UNITS 

LIMIT 
BENZENE ND 5.0 P Mg/Kg 
TOLUENE ND 5.0 P Mg/Kg 
ETHYLBENZENE ND 5.0 P Mg/Kg 
TOTAL XYLENE ND 5.0 P Mg/Kg 
TOTAL VOLATILE AROMATIC HYDROCARBONS ND Mg/Kg 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Method 8020A *** 
Analyzed by: MF 

Date: 09/09/97 

Tot a l Petroleum Hydrocarbons-Diesel 

Surrogate 
n-Pentacosane 

Modified 8015A*** 
Analyzed by: RR 

Date: 09/09/97 12:08:00 

Sonication E x t r a c t i o n 
Method 3550A *** 
Analyzed by: DL 

Date: 09/05/97 07:00:00 

% Recovery 
100 
100 

ND 

% Recovery 
95 

09/05/97 

0 P mg/Kg 

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. 



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. H9-9709069-07 

Brown and Caldwell 
1415 Louisiana 
Houston, TX 77002 
ATTN: Tim Jenkins DATE: 09/12/97 

PROJECT: BJ-Artesia 
SITE: A r t e s i a , New Mexico 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: SE-CONF-FLR 

PROJECT NO: 
MATRIX: 

DATE SAMPLED: 
DATE RECEIVED: 

2988-09 
SOIL 
09/01/97 
09/03/97 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION UNITS 

LIMIT 
BENZENE ND 1.0 P Mg/Kg 
TOLUENE ND 1.0 P Mg/Kg 
ETHYLBENZENE ND 1.0 P Mg/Kg 
TOTAL XYLENE ND 1.0 P Mg/Kg 
TOTAL VOLATILE AROMATIC HYDROCARBONS ND Mg/Kg 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Method 8020A *** 
Analyzed by: MF 

Date: 09/08/97 

Tot a l Petroleum Hydrocarbons-Diesel 

Surrogate 
n-Pentacosane 

Modified 8015A*** 
Analyzed by: RR 

Date: 09/09/97 12:47:00 

Sonication E x t r a c t i o n 
Method 3550A *** 
Analyzed by: DL 

Date: 09/05/97 07:00:00 

% Recovery 
97 
97 

ND 

% Recovery 
93 

09/05/97 

8 . 0 P mg/Kg 

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 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 o f A n a l y s i s No. H9-9709069 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713)660-0901 

•08 

Brown and C a l d w e l l 
1415 L o u i s i a n a 
Houston, TX 77002 
ATTN: Tim Je n k i n s DATE: 09/12/97 

PROJECT: B J - A r t e s i a 
SITE: A r t e s i a , New Mexico 
SAMPLED BY: Brown & C a l d w e l l 
SAMPLE ID: NW-CONF-TOE 

PROJECT NO: 
MATRIX: 

DATE SAMPLED: 
DATE RECEIVED: 

2988-09 
SOIL 
09/02/97 
09/03/97 

15:00 : 00 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION UNITS 

LIMIT 
BENZENE ND 1.0 P Mg/Kg 
TOLUENE ND 1.0 P Mg/Kg 
ETHYLBENZENE ND 1.0 P Mg/Kg 
TOTAL XYLENE ND 1.0 P Mg/Kg 
TOTAL VOLATILE AROMATIC HYDROCARBONS ND Mg/Kg 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Method 8020A *** 
Analyzed by: MF 

Date: 09/08/97 

T o t a l Petroleum Hydrocarbons-Diesel 

Surrogate 
n-Pentacosane 

M o d i f i e d 8015A*** 
Analyzed by: RR 

Date: 09/09/97 01:27:00 

S o n i c a t i o n E x t r a c t i o n 
Method 3550A *** 
Analyzed by: DL 

Date: 09/05/97 07:00:00 

Recovery 
97 

100 

ND 

Recovery 
91 

09/05/97 

8.0 P mg/Kg 

ND - Not d e t e c t e d . (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 A n a l y s i s o f Water and Wastes, 1983, EPA 
18t h ed. 
Ed. 

Standard Methods f o r E x a m i n a t i o n o f Water & Wastewater, 
Test Methods f o r E v a l u a t i n g S o l i d Waste, EPA SW846, 3 r d 

QUALITY ASSURANCE: These analyses are perf o r m e d 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 A n a l y s i s No. H9-9709069-09 

Brown and C a l d w e l l 
1415 L o u i s i a n a 
Houston, TX 77002 
ATTN: Tim Je n k i n s DATE: 09/12/97 

PROJECT: B J - A r t e s i a 
SITE: A r t e s i a , New Mexico 
SAMPLED BY: P r o v i d e d By SPL 
SAMPLE ID: T r i p Blank 

PROJECT NO: 
MATRIX: 

DATE SAMPLED: 
DATE RECEIVED: 

2988-09 
WATER 
09/02/97 
09/03/97 

ANALYTICAL DATA 
PARAMETER 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENE 

TOTAL VOLATILE AROMATIC HYDROCARBONS 

Surrogate 
1,4-Difluorobenzene 
4-Bromofluorobenzene 

Method 8020A *** 
Analyzed by: f a b 

Date: 09/04/97 

RESULTS 

ND 
ND 
ND 
ND 
ND 

% Recovery 
103 
63 

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 

ND Not d e t e c t e d . (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 A n a l y s i s o f Water and Wastes, 1983, EPA 
Standard Methods f o r Exam i n a t i o n o f Water & Wastewater, 1 8 t h ed. 
Test Methods f o r E v a l u a t i n g S o l i d Waste, EPA SW846, 3 r d Ed. 

QUALITY ASSURANCE: These analyses are perf o r m e d 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 



3C 
WATER SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: SPL Contract: 

Lab Code: Case No.: 9709091 SAS No.: SDG No.: 

Matrix Spike - EPA Sample No.: well 307 

SPIKE SAMPLE MS MS QC. 
ADDED CONCENTRATION CONCENTRATION % LIMITS 

COMPOUND (ug/L) (ug/L) (ug/L) REC # REC. 

Phenol 89 0 26 29 12-110 
2 -Chlorophenol 89 0 55 62 27-123 
1,4-Dichlorobenzene eo 0 43 72 36- 97 
N-Nitroso-di-n-prop.(1) 60 0 39 65 41-116 
1,2,4-Trichlorobenzene 60 0 49 82 39- 98 
4-Chloro-3-methylphenol 89 0 78 88 23- 97 
Acenaphthene 60 0 53 88 46-118 
4-Nitrophenol 89 0 50 56 30-150 
2,4 - D i n i t r o t o l u e n e 60 0 58 97 50-150 
Pentachlorophenol 89 5 83 88 9-103 
Pyrene 60 0 57 95 26-127 

SPIKE MSD MSD 
ADDED CONCENTRATION 0 % QC LIMITS 

COMPOUND (ug/L) (ug/L) REC # RPD # RPD REC. 

Phenol 89 28 31 7 42 12-110 
2-Chlorophenol 89 59 66 6 40 27-123 
1,4-Dichlorobenzene 60 44 73 1 28 36- 97 
N-Nitroso-di-n-prop.(1) 60 41 68 5 38 41-116 
1,2,4-Trichlorobenzene 60 51 85 4 28 39- 98 
4-Chloro-3-methylphenol 89 84 94 7 42 23- 97 
Acenaphthene 60 55 92 4 31 46-118 
4-Nitrophenol 89 53 60 7 50 30-150 
2,4 - D i n i t r o t o l u e n e 60 61 102 5 50 50-150 
Pentachlorophenol 89 89 94 7 50 9-103 
Pyrene 60 60 100 5 31 26-127 

(1) N-Nitroso-di-n-propylamine 

# Column to be used to f l a g recovery and RPD values with an asterisk 
* Values outside of QC l i m i t s 

RPD: 0 out of 11 outside l i m i t s 
Spike Recovery: 0 out of 22 outside l i m i t s 

FORM I I I SV-1 3/90 



Data F i l e : /chem/h.i/h970904.b/h247tl3.d 
Report Date: 05-Sep-1997 09:18 

Page 3 

SPL Houston Labs 

RECOVERY REPORT 

Cl i e n t Name: C l i e n t SDG: h970904 
Sample Ma t r i x : LIQUID F r a c t i o n : SV 
Lab Smp I d : LCS 
Level: LOW Operator: LH 
Data Type: MS DATA SampleType: MS 
SpikeList F i l e : 8270w.spk Quant Type: ISTD 
Method F i l e : /chem/h.i/h970904.b/h8270wQ.m 
Misc I n f o : E247F1/H247B03/H247CC1 

SPIKE COMPOUND 
CONC 
ADDED 
ug/L 

CONC 
RECOVERED 

ug/L 

% 
RECOVERED LIMITS 

5 Phenol 75 21 28 62 12-110 
9 2 -Chlorop h e n o l 75 48 63 86 27-123 

12 1,4-Dichlorobenzen 50 35 69 48 36-97 
21 N - N i t r o s o - d i - n - p r o 50 37 74 57 41-116 
31 1 , 2 , 4 - T r i c h l o r o b e n 50 39 78 04 39-98 
36 4-Chloro-3-methylp 75 59 78 71 23-97 
49 Acenaphthene 50 41 82 99 46-118 
51 4 - N i t r o p h e n o l 75 33 44 30 30-150 
53 2 , 4 - D i n i t r o t o l u e n e 50 47 94 94 50-150 
64 P e n t a c h l o r o p h e n o l 75 54 71 89 9-103 
71 Pyrene 50 58 115 02 26-127 

CONC CONC o, 
o 

SURROGATE COMPOUND ADDED RECOVERED RECOVERED LIMITS 
ug/L ug/L 

$ 23 Nitrobenzene-d5 50 37 74 . 76 35-114 
$ 41 2 - F l u o r o b i p h e n y l 50 40 80 . 76 43-116 
$ 72 T e r p h e n y l - d l 4 50 53 105 .47 33-141 
$ 3 2-F l u o r o p h e n o l 75 30 39 . 54 21-110 
$ 4 Phenol-d5 75 22 28 . 91 10-110 
$ 61 2,4,6-Tribromophen 75 66 87. 82 10-123 



SPL Blank QC Report 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713)660-0901 

page 

M a t r i x : Aqueous 
Sample ID: BLANK 
Batch: E970904042249 

Reported on: 
Analyzed on: 

Analyst: 

09/11/97 10:50 
09/04/97 19:43 
LH 

METHOD 8270 BLANK H247B03 

C o m p o u n d Re s u l t 
Detection 

L i m i t U n i t s 

P y r i d i n e ND 5 ug/L 
Phenol ND 5 ug/L 
A n i l i n e ND 5 ug/L 
b i s ( 2 - C h l o r o e t h y l ) e t h e r ND 5 ug/L 
2 -Chlorophenol ND 5 ug/L 
1,3-Dichlorobenzene ND 5 ug/L 
1,4-Dichlorobenzene ND 5 ug/L 
Benzyl a l c o h o l ND 5 ug/L 
1,2-Dichlorobenzene ND 5 ug/L 
2-Methylphenol ND 5 ug/L 
b i s ( 2 - c h l o r o i s o p r o p y l ) e t h e ND 5 ug/L 
4-Methylphenol ND 5 ug/L 
N - N i t r o s o - d i - n - p r o p y l a m i n e ND 5 ug/L 
Hexachloroethane ND 5 ug/L 
N i t r o b e n z e n e ND 5 ug/L 
Isophorone ND 5 ug/L 
2 - N i t r o p h e n o l ND 5 ug/L 
2,4-Dimethylphenol ND 5 ug/L 
Benzoic a c i d ND 25 ug/L 
b i s ( 2 - C h l o r o e t h o x y ) m e t h a n e ND 5 ug/L 
2 , 4 - D i c h l o r o p h e n o l ND 5 ug/L 
1,2,4-Trichlorobenzene ND 5 ug/L 
Naphthalene ND 5 ug/L 
4 - C h l o r o a n i l i n e ND 5 ug/L 
H e x a c h l o r o b u t a d i e n e ND 5 ug/L 
4-Chloro-3-methylphenol ND 5 ug/L 
2-Methylnaphthalene ND 5 ug/L 
H e x a c h l o r o c y c l o p e n t a d i e n e ND 5 ug/L 
2 , 4 , 6 - T r i c h l o r o p h e n o l ND 5 ug/L 
2 , 4 , 5 - T r i c h l o r o p h e n o l ND 10 ug/L 
2-Chloronaphthalene ND 5 ug/L 
2 - N i t r o a n i l i n e ND 25 ug/L 
D i m e t h y l p h t h a l a t e ND 5 ug/L 
2 , 6 - D i n i t r o t o l u e n e ND 5 ug/L 

Notes 
ND - Not detected. 



SPL Blank QC Report 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713)660-0901 

page 

M a t r i x : Aqueous 
Sample ID: BLANK 
Batch: E970904042249 

Reported on: 
Analyzed on: 

A n a l y s t : 

09/11/97 10:50 
09/04/97 19:43 
LH 

METHOD 8270 BLANK H247B03 

C o m p o u n d Result 
Detection 

Limit Units 

Acenaphthylene ND 5 ug/L 
3 - N i t r o a n i l i n e ND 25 ug/L 
Acenaphthene ND 5 ug/L 
2,4-Dinitrophenol ND 25 ug/L 
4-Nitrophenol ND 25 ug/L 
Dibenzofuran ND 5 ug/L 
2,4-Dinitrotoluene ND 5 ug/L 
D i e t h y l p h t h a i a t e ND 5 ug/L 
4-Chlorophenyl-phenylether ND 5 ug/L 
Fluorene ND 5 ug/L 
4 - N i t r o a n i l i n e ND 25 ug/L 
4,6-Dinitro-2-methylphenol ND 25 ug/L 
n-Nitrosodiphenylamine ND 5 ug/L 
1,2-Diphenylhydrazine ND 5 ug/L 
4-Bromophenyl-phenylether ND 5 ug/L 
Hexachlorobenzene ND 5 ug/L 
Pentachlorophenol ND 25 ug/L 
Phenanthrene ND 5 ug/L 
Anthracene ND 5 ug/L 
Carbazole ND 5 ug/L 
Di - n - b u t y l p h t h a l a t e ND 5 ug/L 
Fluoranthene ND 5 ug/L 
Pyrene ND 5 ug/L 
Butylbenzylphthalate ND 5 ug/L 
3,3'-Dichlorobenzidine ND 10 ug/L 
Benzo[a]anthracene ND 5 ug/L 
Chrysene ND 5 ug/L 
b i s ( 2 - E t h y l h e x y l ) p h t h a l a t e ND 5 ug/L 
D i - n - o c t y l p h t h a l a t e ND 5 ug/L 
Benzo[b]fluoranthene ND 5 ug/L 
Benzo [k ] f l u o r a n t h e n e ND 5 ug/L 
Benzo[a]pyrene ND 5 ug/L 
Indeno [1,2,3-cd]pyrene ND 5 ug/L 
Dibenz[a,h]anthracene ND 5 ug/L 

Notes 
ND - Not d e t e c t e d . 



SPL Blank QC Report 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713)660-0901 

page 

M a t r i x : Aqueous 
Sample ID: BLANK 
Batch: E970904042249 

Reported on: 09/11/97 10:50 
Analyzed on: 09/04/97 19:43 

Analyst: LH 

METHOD 8270 BLANK H247B03 

C o m p o u n d Result 
Detection 

Limit Units 

Benzo[g,h,i]perylene ND 5 ug/L 

S u r r o g a t e Result 
QC 

C r i t e r i a Units 

2-Fluorophenol 42 21-110 o, 
o Recovery 

Phenol-d5 30 10-110 o, 
o Recovery 

2,4,6-Tribromophenol 84 10-123 o. 
"0 Recovery 

Nitrobenzene-d5 79 35-114 % Recovery 
2 -Fluorobiphenyl 84 43-116 % Recovery 
Terphenyl-dl4 100 33-141 % Recovery 

Samples i n Batch 9709069-01 9709069-02 9709069-03 9709069-04 
9709069-05 

Notes 
ND - Not detected. 



M a t r i x : Aqueous 

U n i t s : Mg/L 

* SPL BATCH QUALITY CONTROL REPORT 

METHOD 8020*** 

Batch I d : HP R970904202400 

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> % % Recovery Range 

Benzene ND 50 43 86.0 62 - 121 

Toluene ND 50 43 86 . 0 66 - 136 

EthylBenzene ND 50 43 86 . 0 70 - 136 

O Xylene ND 50 44 88 . 0 74 - 134 

M & P Xylene ND 100 88 88.0 77 - 140 

M A T R I X 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 15 75 . 0 15 75 . 0 0 25 39 - 150 

TOLUENE ND 20 16 80 . 0 15 75 . 0 6.45 26 56 - 134 

ETHYLBENZENE ND 20 15 75 . 0 14 70. 0 6 . 90 38 61 - 128 

0 XYLENE ND 20 16 80. 0 15 75 . 0 6 .45 29 40 - 130 

M & P XYLENE ND 40 31 77 . 5 30 75 . 0 3.28 20 43 - 152 

Analyst: fab 

Sequence Date: 09/04/97 

SPL ID of sample spiked: 9709096-02A 

Sample F i l e ID: R_I7111.TX0 

Method Blank F i l e ID: 

Blank Spike F i l e ID: R_I7106.TX0 

M a t r i x Spike F i l e ID: R_I7107.TX0 

M a t r i x Spike Duplicate F i l e ID: R_I7108.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 of 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 l O O 

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 (4th Q '94) • 

SAMPLES IN BATCH(SPL ID) 9709095-01A 

9709095- 05A 

9709085- 04A 

9709086- 02A 

9709096- 02A 

9709095- 02A 

9709110-01A 

9709085- 05A 

9709086- 03A 

9709096- 01A 

9709095-03A 9709095-04A 

9709095-06A 9709118-23A 

9709085- 06A 9709069-01A 

9709086- 01A 9709095-07A 



M a t r i x : 

U n i t s : 

Aqueous 

ug/L 

SPL BATCH QUALITY CONTROL REPORT ** 

METHOD 8 020*** 

Batch I d : HP R970904010100 

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 Limits!**) 

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

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

Benzene ND 50 45 90 . 0 62 - 121 

Toluene ND 50 47 94 . 0 66 - 136 

EthylBenzene ND 50 46 92 . 0 70 - 136 

O Xylene ND 50 47 94 . 0 74 - 134 

M & P Xylene ND 100 93 93 . 0 77 - 140 

M A T R I X 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 D i f f e r e n c e RPD 

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

BENZENE ND 20 18 90 . 0 18 90 . 0 0 25 39 - 150 

TOLUENE ND 20 19 95 . 0 19 95 . 0 0 26 56 - 134 

ETHYLBENZENE ND 20 19 95 . 0 18 90.0 5.41 38 61 - 128 

O XYLENE ND 20 19 95. 0 18 90. 0 5.41 29 40 - 130 

M & P XYLENE ND 40 39 97 . 5 37 92 . 5 5 . 26 20 43 - 152 

Analyst: fab 

Sequence Date: 09/04/97 

SPL ID of sample spiked: 9708C74-10A 

Sample F i l e ID: R_I7082.TX0 

Method Blank F i l e ID: 

Blank Spike F i l e ID: R_I7078.TX0 

M a t r i x Spike F i l e ID: R_I7091.TX0 

M a t r i x Spike D u p l i c a t e F i l e ID: R_I7092.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 Calc 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> ) I <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 = |(c4> - <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 (4th Q '94) 

SAMPLES IN BATCH(SPL I D ) : 9708C95-01A 9708C74-01A 9708C74-03A 9709069-09A 

9709069-02A 9709069-04A 9709069-05A 9709069-03A 

9709085-03A 9708C74-14A 9708C74-13A 9708C74-09A 

9708C74-10A 9708C74-11A 9708C74-12A 9708A44-02A 



M a t r i x : 

U n i t s : 

Soil 

ug/Kg 

SPL BATCH QUALITY CONTROL REPORT 

METHOD 8 02 0*** 

Batch I d : VARD970909091600 

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> % % Recovery Range 

Benzene ND 100 90 90.0 66 - 123 

Toluene ND 100 90 90. 0 74 - 125 

EthylBenzene ND 100 90 90.0 84 - 125 

O Xylene ND 100 90 90 . 0 76 - 137 

M & P Xylene ND 200 180 90.0 81 - 131 

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 Du 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> <S> Max. Recovery Range 

BENZENE ND 100 0 96 96 . 0 100 100 4 . 08 33 47 - 143 

TOLUENE 36 100 0 120 84 . 0 120 84 . 0 0 35 46 - 148 

ETHYLBENZENE ND 100 0 86 86 . 0 90 90 . 0 4 .55 40 32 - 151 

0 XYLENE 2.5 100 0 81 78.5 84 81.5 3.75 24 35 - 143 

M & P XYLENE 1.7 200 0 170 84.2 180 89.2 5 . 77 38 25 - 139 

Analyst: MF 

Sequence Date: 09/09/97 

SPL ID of sample spiked: 9709079-07A 

Sample F i l e ID: D_I7255.TX0 

Method Blank F i l e ID: 

Blank Spike F i l e ID: D_I7258.TX0 

M a t r i x Spike F i l e ID: D_I7252.TX0 

M a t r i x Spike D u p l i c a t e F i l e ID: D_I7253.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 

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 (4th Q '95) 

(***) = Source: SPL-Houston H i s t o r i c a l Data (4th Q '95) 

SAMPLES IN BATCH(SPL ID) 9709079-01A 

9709079-03A 

9709118-02A 

9709378-01A 

9708C76-03A 

9709079-04A 9709079-05A 9709079-02A 

9709079-06A 9709377-01A 9709377-02A 

9709386-01A 9709386-04A 9709386-02A 

9709118-22A 9709079-07A 9709069-06A 



M a t r i x : 

U n i t s : 

S o i l 

SPL BATCH QUALITY CONTROL REPORT 

METHOD 8020*** 

Batch I d : VARD970908001010 

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> % % Recovery Range 

Benzene ND 50 41 82 . 0 66 - 123 

Toluene ND 50 41 82 . 0 74 - 125 

EthylBenzene ND 50 43 86 . 0 84 - 125 

O Xylene ND 50 43 86 . 0 76 - 137 

M & P Xylene ND 100 86 86.0 81 - 131 

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 

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 

BENZENE ND 20 0 15 75 . 0 16 . 5 82.5 9.52 33 47 - 143 

TOLUENE ND 20 0 15 75 . 0 16.6 83.0 10 .1 35 46 - 148 

ETHYLBENZENE ND 20 0 15 75 . 0 15.7 78 .5 4.56 40 32 - 151 

0 XYLENE ND 20 0 15 75.0 16 . 0 80.0 6.45 24 35 - 143 

M & P XYLENE 2.2 40 0 29 67 . 0 32.2 75 . 0 11.3 38 25 - 139 

Analyst: HS 

Sequence Date: 09/08/97 

SPL ID of sample spiked: 9709089-03A 

Sample F i l e ID: D_I7197.TX0 

Method Blank F i l e ID: 

Blank Spike F i l e ID: D_I7193.TX0 

M a t r i x Spike F i l e ID: D_I7194.TX0 

M a t r i x Spike D u p l i c a t e F i l e ID: D_I7212.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 of 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> / c3> ) x 100 

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

(**) = Source: SPL-Houston H i s t o r i c a l Data (4th Q '95) 

(***) = Source: SPL-Houston H i s t o r i c a l Data (4th Q '95) 

SAMPLES IN BATCH(SPL ID) 9709069-07A 9709069-08A 9709118-06A 9709144-01A 

9709089-03A 9709240-18A 9709089-07A 9709118-03A 



M a t r i x : 

U n i t s : 

S o i l 

mg/Kg 

** SPL BATCH QUALITY CONTROL REPORT ** 

Mod. 8015 - Di e s e l 

Batch I d : HPW970908192300 

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> % % Recovery Range 

Die s e l ND 167 14 0 83 . 8 82 - 128 

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 * * ) 

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 

DIESEL ND 167 138 82 .6 141 84 .4 2 .16 11 32 - 162 

Analyst: RR 

Sequence Date: 09/08/97 

SPL ID of sample spiked: 9709069-08B 

Sample F i l e ID: WI7013.TX0 

Method Blank F i l e ID: 

Blank Spike F i l e ID: WI7006.TX0 

Ma t r i x Spike F i l e ID: WI7015.TX0 

M a t r i x Spike D u p l i c a t e F i l e ID: WI7014.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 Calc u l a t e d (Sample exceeds spike by f a c t o r of 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 

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 (1st Q '94) 

SAMPLES IN BATCH(SPL ID) 9709069-08B 9709084-01B 9709069-06B 9709069-07B 



CHAIN OF CUSTODY 

AND 

SAMPLE RECEIPT CHECKLIST 
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SPL Houston Environmental Laboratory 

Sample Login Checklist 

Date: / / Time: 

IM/O 

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

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: 

10 Method of sample delivery to SPL: SPL Delivery 

Client Delivery 

FedEx Delivery (airbill #) 

Other: 

11 Method of sample disposal: SPL Disposal 

HOLD 

Return to Client 

Name: ^- Date: 




