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1.0 INTRODUCTION 

Brown and Caldwell conducted field activities associated with the December 2000 quarterly 

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

2708 West County Road in Hobbs, New Mexico on December 7, 2000. Groundwater samples 

were analyzed for gasoline and diesel range total petroleum hydrocarbons (TPH-G and TPH-D) and 

benzene, toluene, ethylbenzene, and total xylenes (BTEX) as specified by -the New Mexico Oil 

Conservation Division (NMOCD) in NMOCD Permit GW-072. This report presents a description 

of the groundwater sampling field activities, a summary of the analytical results, and an evaluation 

of remedial technologies being applied at the facility. A groundwater potentiometric surface map, a 

benzene concentration map, and a hydrocarbon distribution map are included. 

The facility formerly operated an above-grade on-site fueling system. A layout of the facility is 

shown in Figure 1. Subsurface impact near the former diesel fueling system was first detected by 

the NMOCD during an on-site inspection on February 7, 1991. The fueling system was taken out 

of operation in July 1995. The NMOCD has required a quarterly groundwater monitoring program 

to assess the concentration of hydrocarbon constituents in groundwater as a result of the diesel fuel 

release. BJ Services removed three field waste tanks at the facility on March 6-7, 1997. The 

ongoing monitoring of groundwater conditions at the site is being performed to address both the 

former fuel island and the former field waste tanks areas of the facility, as directed by NMOCD 

in correspondence dated January 21, 1999. 

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

facility. Expansions of the biosparging system were perfonned in March/April 1997 and 

February /March 1998. Flow adjustments were made to the biosparging system during the 

June/July 1999 and March 2000 sampling events, as described in Section 3.1. On November 1, 

2000, the biosparging system was turned off. A site chronology detailing the history of the former 

fueling system and the former field waste tanks area, the soil and groundwater remediation system, 

and previous sampling events is presented in Table 1. 
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2.0 FIELD ACTIVITIES AND RESULTS 

Brown and Caldwell purged and sampled 8 of the 13 existing groundwater monitor wells at and 

adjacent to the BJ Services Hobbs facility on December 7, 2000 to determine concentrations of 

dissolved-phase hydrocarbons in groundwater and to evaluate general groundwater quality in the 

area. Monitor wells MW-1, MW-8, MW-9, and MW-12D were not sampled during the December 

2000 sampling event because benzene had not been detected in groundwater samples from these 

wells for at least four quarterly sampling events preceding the September 2000 groundwater 

sampling event. Monitor well OW-4 did not contain sufficient water in December 2000 for 

collection of a groundwater sample. All monitor wells at and adjacent to the BJ Services Hobbs 

facility were sampled during the March 2000 groundwater sampling event at the facility, and will 

be sampled again in March 2001. The locations of the monitor wells at the facility are shown in the 

site map presented as Figure 1. The following subsections describe the field activities conducted by 

Brown and Caldwell at the facility in December 2000 and present the results of the groundwater 

analyses. 

2.1 Groundwater Measurements and Sampling 

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

sampling the wells. Groundwater levels were measured with an oil/water interface probe and 

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

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

the east, with a hydraulic gradient of approximately 0.008 foot/foot (ft/ft). A potentiometric surface 

map is presented in Figure 2. 

The monitor wells were purged and sampled using disposable bailers. The continued decline in 

groundwater elevation at the facility, as documented in the March 2000 Groundwater Sampling 

Report, precluded use of a Geosquirt® submersible pump that had been used during quarterly 

sampling events prior to March 2000. Conductivity, pH, oxidation-reduction (redox) potential, 

dissolved oxygen, and temperature of groundwater were measured using a calibrated YSI 610-D 
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meter in conjunction with the well purging process. Ferrous iron, dissolved oxygen, and alkalinity 

were measured in selected wells upon conclusion of purging activities using Hach field test kits to 

assist in assessment of the potential for natural attenuation of hydrocarbons at the facility. 

Turbidity of groundwater was also typically measured upon conclusion of purging activities. The 

field parameter readings were recorded on the field data sheets included in Appendix A. Field 

parameter readings are summarized in Table 3. 

Groundwater samples were 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. 

Non-disposable field measurement equipment was decontaminated prior to and after each usage. 

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

then rinsing with deionized water. Purge water was discharged to the on-site water reclamation 

system for re-use by BJ Services. 

2.2 Results of Groundwater Analyses 

Groundwater samples collected during this sampling event were analyzed for TPH-D and TPH-G 

by EPA Method 8015B and for BTEX by EPA Method 8021B. Four monitor wells (MW-5, 

MW-10, MW-11 A, and MW-12) were sampled for nitrate, sulfate, and dissolved 

methane/ethylene/ethane to evaluate natural attenuation processes. Current and cumulative 

analytical results for BTEX, TPH-D, and TPH-G are presented in Table 4. Nitrate, sulfate, and 

dissolved methane analytical results are presented in Table 5. The laboratory analytical report and 

chain-of-custody record for samples collected during the December 2000 field activities are 

included in Appendix B. 

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

in four of the eight groundwater samples collected during this sampling event. Benzene 
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concentrations were below the New Mexico Water Quality Control Commission (WQCC) standard 

of 0.01 milligrams per liter (mg/L) in all monitor wells except MW-1 IA and MW-12, which are 

located near the former field waste tanks source area in the eastern portion of the facility. Figure 3 

presents a benzene isoconcentration and total BTEX distribution map for the December 2000 

sampling event. A total petroleum hydrocarbons distribution map for the December 2000 

sampling event is presented in Figure 4. 

Benzene was not detected in monitor wells MW-3 and MW-4, which are located near the former 

source area in the western portion of the facility. Benzene has not been detected in monitor wells 

MW-3 and MW-4 since June 1999 and March 1999, respectively. Benzene has not been detected 

in monitor wells MW-1 or MW-9, which are also located near the former fuel island source area, 

since September 1998. Monitor wells MW-1 and MW-9 were most recently sampled in March 

2000. 

Application of increased airflow in the down-gradient portion of the western plume, starting in 

mid-July 1999, resulted in substantial decreases in benzene and total BTEX concentrations in 

monitor well MW-13 between July 2, 1999 and September 13, 2000, as discussed in Section 3.1. 

The benzene concentration in monitor well MW-13 remained below the detection limit in 

December 2000, and total BTEX, TPH-D, and TPH-G concentrations in the well decreased 

between September 2000 and December 2000. TPH-D was the only hydrocarbon constituent 

detected in monitor well MW-13 on December 7, 2000, as shown in Table 4. 

2.3 Natural Attenuation Evaluation 

Natural attenuation is the primary remediation mechanism planned for the dissolved-phase 

hydrocarbon plume located in the area of the former field waste tanks in the eastern portion ofthe 

facility (see Figure 1). 
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The primary evidence of natural attenuation is plume behavior. A plume is shrinking when the rate 

of hydrocarbon loading from a source area is less than the rate of natural degradation of 

hydrocarbons. Plume shrinkage in the absence of aggressive remediation is indicative of the 

occurrence of natural attenuation processes. Conversely, a plume is expanding if the rate of 

hydrocarbon loading from a source area is greater than the rate of natural degradation of 

hydrocarbons through natural attenuation processes. 

The former field waste tanks in the eastern portion ofthe facility were removed in March 1997. 

Concentrations of total BTEX in monitor wells in the area of the former field waste tanks have 

generally been stable or declining subsequent to removal of the field waste tanks. Occasional 

increases in total BTEX concentrations between quarterly sampling events have been observed in 

monitor wells MW-10, MW-12 and MW-11A since March 1997. For example, the benzene 

concentration in monitor well MW-11 A increased from 1.4 mg/L to 26 mg/L between September 

2000 and December 2000. These increases may be attributed to sporadic loading rates from the 

vadose zone in excess of the natural attenuation rate of the area. 

Secondary evidence of natural attenuation can be obtained by the collection and evaluation of data 

relating to the concentrations of indigenous electron acceptors such as dissolved oxygen, nitrate, 

sulfate, and carbon dioxide. The following lines of geochemical evidence suggest that intrinsic 

bioremediation (an important natural attenuation mechanism) of dissolved-phase hydrocarbons is 

occurring in the area of the former field waste tanks. 

1. Dissolved oxygen may be utilized during intrinsic bioremediation. Dissolved oxygen 
concentrations should therefore be depressed in areas where intrinsic bioremediation is 
occurring. 

Dissolved oxygen concentrations, measured with both the YSI meter and Hach kit, were 
lower in monitor wells MW-10, MW-11 A, and MW-12 than the dissolved oxygen 
concentration in background well MW-5. This trend suggests that natural aerobic 
biodegradation of hydrocarbons is occurring within the eastern plume. 
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2. Redox is a measure of chemical energy in groundwater. Redox values measured in 
background well MW-5 and side-gradient non-impacted well MW-7 were 77.8 millivolts 
(mV) and 101.5 mV, respectively. Redox values in monitor wells MW-10, MW-1 IA, and 
MW-12 ranged from -90.3 mV to -127.7 mV. The negative redox values in former field 
waste tanks area monitor wells MW-10, MW-11 A, and MW-12 indicate that election 
acceptors other than dissolved oxygen are being utilized in this area. 

3. Nitrate may be utilized as an electron acceptor during intrinsic bioremediation after 
dissolved oxygen is depleted. Therefore, nitrate concentrations may be depressed in areas 
where intrinsic bioremediation is occurring. 

Nitrate concentrations were measured at less than 0.1 mg/L in monitor wells MW-10, MW-
11 A, and MW-12 during the December 2000 sampling event. These concentrations are less 
than the background nitrate concentration of 3.27 mg/L measured in monitor well MW-5 
(see Table 5). The low nitrate concentrations in monitor wells MW-10, MW-11 A, and 
MW-12 suggest that nitrate has been depleted during natural attenuation of hydrocarbons in 
the former field waste tanks area ofthe facility. 

4. When dissolved oxygen and nitrate are depleted, anaerobic microbes that utilize other 
electron acceptors become active. Ferrous iron is the reduction product of ferric iron, a 
common electron acceptor. Therefore, ferrous iron concentrations should increase in areas 
where intrinsic bioremediation is occurring. 

Ferrous iron was measured at a concentration of 9.5 mg/L in monitor well MW-12 (which 
displayed the maximum impact by BTEX constituents) and at a non-detectable 
concentration in background well MW-5. Ferrous iron concentrations in monitor wells 
MW-10 and MW-11 A were measured at concentrations of 6 mg/L and 8 mg/L, 
respectively. These data further suggest that natural attenuation of hydrocarbons is 
occurring in the area of the former field waste tanks. 

5. Methane is a reaction product generated during utilization of carbon dioxide as an electron 
acceptor. Its concentration should therefore increase in areas where depletion of electron 
acceptors such as dissolved oxygen, nitrate, and carbon dioxide has occurred. 

The concentrations of methane in former field waste tanks area monitor wells MW-10 and 
MW-1 IA were elevated relative to the methane concentration in background well MW-5, 
as shown in Table 5. The detection of methane in monitor well MW-10 and MW-11 A 
suggests that utilization of carbon dioxide as an electron acceptor during natural attenuation 
processes may be occurring locally in the area ofthe former field waste tanks. 

6. Alkalinity is expected to increase during natural attenuation processes, due to the 
leaching of carbonates from mineral substrates by microbially produced organic acids. 
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Groundwater alkalinity was measured using Hach field testing kits in December 2000. 
Alkalinity in former field waste tanks source area monitor wells MW-10, MW-11 A, and 
MW-12 was elevated relative to upgradient monitor well MW-5. The elevated alkalinity 
measurements in impacted monitor wells relative to the background monitor well suggest 
that natural bioremediation is occurring in the area ofthe former field waste tanks. 

I f sulfate is being used as an electron acceptor during natural attenuation of hydrocarbons, then 

sulfate concentrations will decrease where natural attenuation is occurring. Sulfate concentrations 

in monitor wells MW-10, MW-11A and MW-12 were elevated in comparison to the background 

monitor well, MW-5, however. Use of sulfate as an electron acceptor at the facility during intrinsic 

bioremediation of hydrocarbons can therefore not be confirmed. 

In conclusion, dissolved oxygen, redox, nitrate, ferrous iron, and alkalinity data from the December 

2000 groundwater sampling event suggest that intrinsic bioremediation processes utilizing 

indigenous electron acceptors are ongoing in the eastern portion ofthe facility. Increased methane 

concentration in the former field waste tanks area suggest that carbon dioxide may also be serving 

locally as an electron acceptor during intrinsic bioremediation of hydrocarbons in this area. It is 

recommended that monitoring for natural attenuation evaluation parameters continue in former 

field waste tanks area monitor wells MW-10, MW-11 A, and MW-12, downgradient well OW-4, 

and upgradient well MW-5. Redox, dissolved oxygen content, and alkalinity are good indicators of 

the occurrence of aerobic bioremediation of hydrocarbons, so it is also recommended that field 

testing for these parameters be performed in these wells during upcoming groundwater monitoring 

events. 
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3.0 R E M E D I A T I O N S Y S T E M 

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

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

biosparging system in a Remedial Action Plan (RAP) submitted to the NMOCD in May 1994. The 

NMOCD approved the RAP on August 11, 1994. 

Biosparging simultaneously treats volatile and semivolatile contaminants adsorbed directly to the 

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

capillary fringe and vadose zone. Additionally, biosparging removes volatile and semivolatile 

contaminants from the saturated zone. Biosparging 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 content of groundwater 

and soil moisture present in the capillary fringe and vadose zone, thus facilitating the activities of 

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

strips volatile and semivolatile contaminants. 

3.1 System Installation and Effectiveness 

Nineteen combined injection and extraction wells, three vacuum extraction wells, one extraction 

blower, one injection blower, and associated piping were installed between August 2 through 

August 24, 1995. An additional vapor extraction well, VE-4, was installed and connected to the 

vapor extraction system in April 1997. Five additional injection wells, AI-20 through AI-24, were 

installed in February 1998. Injection wells AI-20 through AI-24 were installed at locations that 

were near the center of the western plume, which was associated with the former fueling system. 

These injection wells were constructed such that a 10-foot screen submergence was achieved, 

thereby providing treatment to an expanded vertical interval of the aquifer in that area. Injection 

wells AI-20 through AI-24 were supplied by a separate blower than the one used to supply injection 

wells AI-1 through AI-19 in order to avoid short-circuiting of air to wells with less screen 

submergence. Three additional vapor extraction wells, VE-5 through VE-7, were also installed in 

P:\Wp\BJSERV\12832\073r.doc g 

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



February 1998. The new injection and extraction wells were brought on-line on March 10, 1998, 

and operation of injection wells AI-1 through AI-19, which had been suspended on February 19, 

1998, was resumed on March 24, 1998. 

Benzene and total BTEX concentrations measured in monitor well MW-1 displayed a nearly 

continuous decline relative to concentrations of these parameters prior to installation of injection 

wells AI-20 through AI-24 in February 1998. Benzene concentrations dropped from 7.6 mg/L in 

December 1997 to less than 0.001 mg/L since the December 1998 sampling event, and total 

BTEX concentrations decreased from 30.6 mg/L to less than 0.01 mg/L between December 1997 

and March 2000. 

The benzene concentration in monitor well MW-3 declined from 0.240 mg/L in December 1997 

to less than 0.001 mg/L since September 1999, and the total BTEX concentration decreased from 

1.930 mg/L in December 1997 to non-detectable levels between September 1999 and December 

2000. 

In monitor well MW-4, the benzene concentration decreased from 0.230 mg/L in December 1997 

to less than 0.001 mg/L since the June 1999 sampling event. The total BTEX concentration in 

monitor well MW-4 dropped from 4.250 mg/L in December 1997 to a non-detectable level 

between June 2000 and September 2000. The total BTEX concentration in monitor well MW-4 

was 0.0013 mg/L in December 2000. 

Benzene was detected at a concentration of 1.5 mg/L in a groundwater sample collected from 

monitor well MW-13 on July 2, 1999. Adjustments to the biosparging system were made on 

July 14, 1999 to increase air flow to biosparging system Lateral No. 1, located in the eastern 

portion ofthe plume associated with the former fueling system (i.e., the western plume). Further 

adjustments to the air flow distribution within the biosparging system were made during the 

March 2000 quarterly sampling event, as described in detail in March 2000 and June 2000 

quarterly monitoring reports for the facility. The adjustments made in 1999 and 2000 resulted in 
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decreases in the concentration of benzene in monitor well MW-13 from 1.5 mg/L on July 2, 1999 

to less than 0.001 mg/L in September 2000 and December 2000, as indicated in Table 4. Similarly, 

the total BTEX concentration in monitor well MW-13 decreased from 2.331 mg/L on July 2, 1999 

to less than 0.001 mg/L on December 7, 2000. 

Based on these favorable trends in hydrocarbon concentrations and in accordance with the 

recommendations presented in the report for the June 2000 groundwater sampling event, the 

biosparging system was shut down completely on November 1, 2000. The December 2000 

sampling event is the first since this shut down. 

Benzene and total BTEX concentrations in monitor well MW-3 remained at non-detectable 

levels in the December 2000 sampling event. In monitor well MW-4, the benzene concentration 

level remained at less than 0.001 mg/L. The ethylbenzene concentration in well MW-4 

increased from less than 0.001 mg/L to 0.0013 mg/L between September 2000 and December 

2000. This concentration level, however, is well below the WQCC ethylbenzene standard of 

0.75 mg/L. 

Llydrocarbon concentrations have continued to decrease in monitor well MW-13. The benzene 

concentration in well MW-13 has been less than 0.001 mg/L since September 2000, and total 

BTEX concentrations decreased from 0.0034 mg/L in September 2000 to non-detect levels in 

December 2000. 

Quarterly monitoring will continue in all wells at the facility in March 2001 to monitor for 

possible rebound effect over the full 4-month interval from November 1, 2000 to March 2001. 
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3.2 Air Emissions 

The biosparging system was shut down in November 2000, so air monitoring was not performed in 

December 2000. The September 2000 groundwater report for the facility provides a discussion of 

previous air monitoring ofthe biosparging system. 
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4.0 CONCLUSIONS AND RECOMMENDATIONS 

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

December 2000 groundwater sampling event at the BJ Services Hobbs, New Mexico facility. 

4.1 Conclusions 

• Groundwater flow was to the east/northeast at a hydraulic gradient of 0.008 ft/ft. 

• Benzene concentrations in all monitor wells at the facility except MW-11A and MW-12 are 
less than the New Mexico WQCC standard of 0.01 mg/L for benzene. 

• Dissolved benzene, BTEX, and TPH concentrations in all monitor wells at the former 
fueling system source area are below applicable standards. 

• Benzene and total BTEX concentrations in monitor well MW-13 continued to decrease in 
December 2000, after the November 1, 2000 shut down of the biosparging system. 

• Natural attenuation processes appear to be occurring in the vicinity of the former field waste 
tanks that were removed in March 1997. The concentration of benzene in monitor well 
MW-10 is now below the applicable New Mexico WQCC standard of 0.01 mg/L. 

4.2 Recommendations 

• Western plume area wells MW-3, MW-4, MW-5, MW-7, and MW-13 should continue to 
be monitored on a quarterly basis to determine whether a rebound effect occurs. Monitor 
wells MW-1, MW-8, and MW-9 should continue to be monitored on an annual basis. 

• The groundwater sampling program at the former fuel island source area should be 
continued until benzene, BTEX, and TPH concentrations in all wells pertinent to the source 
area are less than applicable New Mexico WQCC standards and permit requirements for 
four consecutive quarters, at which time closure for this portion of the facility is 
recommended. 

• Continue the quarterly groundwater sampling program in former field waste tanks area 
monitor wells MW-10, MW-11A, MW-12, and OW-4 on a quarterly basis to monitor for 
continued reduction in concentrations of benzene, BTEX, and TPH. 
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Continue monitoring for natural attenuation evaluation parameters in monitor wells MW-5, 
MW-10, MW-11 A, MW-12, and OW-4. 
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Table 1 
Site Chronology 

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

Date Activity 

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

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

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

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

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

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

July 29 -

August 10, 1992 

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

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

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

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

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

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

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

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

June 8, 1993 USTank Management, Inc. conducted a non-volumetric tank system 
tightness test on the diesel and unleaded gasoline aboveground storage 
tanks at the facility. 
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Table 1 (Continued) 
Site Chronology 

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

Date Activity 

June 21, 1993 ENSR Consulting and Engineering (ENSR), the environmental 
consultant of the adjacent property owner on which the off-site well is 
located, submitted a request to sample the off-site monitoring well. 

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

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

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

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

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

August 11, 1994 RAP approved by the OCD. 

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

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

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

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

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

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

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

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

May 31, 1996 Brown and Caldwell conducted the May 1996 groundwater sampling 
event. 
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Table 1 (Continued) 
Site Chronology 

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

Date Activity 

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

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

March 6-7, 1997 BJ Services removed three field waste tank and associated 
hydrocarbon impacted soil. 

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

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

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

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

September 11-12, 1997 Brown and Caldwell conducted the September 1997 groundwater 
sampling event. 

December 10, 1997 Brown and Caldwell conducted the December 1997 groundwater 
sampling event. 

February 3-14, 1998 Air injection wells AI-20 through AI-24, vapor extraction wells VE-5 
though VE-7 and monitor wells MW-11A and MW-12 were installed. 

February 19, 1998 Operation of previously existing injection wells suspended in 
preparation for start-up of new injection wells AI-20 through AI-24. 

March 10, 1998 Operation of new air injection wells AI-20 through AI-24 and new 
vapor extraction wells VE-5 though VE-7 commenced. 

March 23-24, 1998 Brown and Caldwell conducted the March 1998 groundwater sampling 
event. 

March 24, 1998 Operation of previously existing injection wells and vapor extraction 
wells resumed. 

June 23, 1998 Brown and Caldwell conducted the June 1998 groundwater sampling 
event. 

September 30, 1998 Brown and Caldwell conducted the September 1998 groundwater 
sampling event. 

December 9-10, 1998 Brown and Caldwell conducted the December 1998 groundwater 
sampling event. 

P:\Wp\B.ISER V\12832\073r.doc 



Table 1 (Continued) 
Site Chronology 

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

Date Activity 

January 21, 1999 NMOCD requested submittal of a work plan by March 22, 1999 to 
perform additional groundwater delineation in the area of the former 
field waste tanks and the former AST/MW-6 area. 

March 9-10, 1999 Brown and Caldwell conducted the March 1999 groundwater sampling 
event. 

March 19, 1999 Brown and Caldwell submitted the work plan for groundwater 
delineation activities that was requested on January 22, 1999 to 
NMOCD. 

May 19, 1999 NMOCD approved the groundwater delineation work plan. 

June 10, 1999 Brown and Caldwell performed sampling of existing monitor wells for 
the June /July 1999 groundwater sampling event. 

July 2, 1999 Brown and Caldwell completed plugging and abandonment of monitor 
wells MW-2, MW-6, and MW-11; installed and developed monitor 
wells MW-12D and MW-13; and sampled monitor wells MW-12D 
and MW-13 to complete the June/July 1999 groundwater sampling 
event. 

July 14,1999 Brown and Caldwell redirected air discharge from the shallow well 
injection system to Lateral No. 1 and optimized airflow to injection 
wells AI-16 and AT-17 to apply increased remedial pressure to the 
eastern potion ofthe west plume. 

September 13-14, 1999 Brown and Caldwell conducted the September 1999 groundwater 
sampling event. 

December 9, 1999 Brown and Caldwell conducted the December 1999 groundwater 
sampling event 

March 9-10, 2000 Brown and Caldwell conducted the March 2000 groundwater sampling 
event and shut off air flow to biosparging system Lateral Nos. 4S, 5S, 
6S, and 7S. 

June 8, 2000 Brown and Caldwell conducted the June 2000 groundwater sampling 
event. 

September 13, 2000 Brown and Caldwell conducted the September 2000 groundwater 
sampling event. 

November 1, 2000 Brown and Caldwell shut down the biosparging system. 

December 7, 2000 Brown and Caldwell conducted the December 2000 groundwater 
sampling event. 
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Cumulative Groundwater Elevation Data 
Hobbs, New Mexico Facility 

BJ Services Company, U.S.A. 

Monitor 

Well 

Top-of-Casing 

Elevation (MSL) 
Date Measured 

Depth to 

Groundwater (feet) 

Free Product 

Thickness (feet) 

Groundwater 

Elevation ( M S L ) 
Comments 

MW-1 3,647.53 08/10/92 53.22 0.00 3,594.31 (1) 
02/09/93 53.03 0.00 3,594.50 

(1) 

08/18/93 53.10 0.00 3,594.43 
01/26/94 53.31 0.00 3,594.22 
05/03/95 54.64 0.20 3,593.05 (2) 
07/31/95 54.14 0.00 3,593.39 
11/14/95 53.69 0.00 3,593.84 
02/23/96 54.32 0.00 3,593.21 
05/31/96 54.14 0.00 3,593.39 
08/23/96 56.17 0.00 3,591.36 
12/02/96 55.27 0.00 3,592.26 
03/12/97 55.70 0.27 3,592.05 
06/12/97 55.08 0.02 3,592.47 
09/12/97 55.64 0.51 3,592.31 
12/10/97 55.46 0.00 3,592.07 PSH Sheen 
03/24/98 55.81 0.00 3,591.72 PSH Sheen 
06/23/98 56.38 0.06 3,591.20 
09/30/98 56.82 0.00 3,590.71 PSH Sheen 
12/09/98 57.05 0.00 3,590.48 
03/10/99 57.45 0.00 3,590.08 
06/10/99 58.02 0.00 3,589.51 
07/02/99 57.90 0.00 3,589.63 
09/14/99 58.14 0.00 3,589.39 
12/09/99 - - - (3) 
03/09/00 58.99 0.00 3,588.54 

06/00 - - -
09/00 - - -

12/7/00 - - -
MW-2 3,644.84 08/10/92 52.82 0.00 3,592.02 (1) 

02/09/93 49.60 0.00 3,595.24 
08/18/93 49.71 0.00 3,595.13 
01/26/94 49.97 0.00 3,594.87 
05/03/95 - - - (4).(5) 

MW-3 3,645.00 08/10/92 52.99 0.00 3,592.01 (1) 
02/09/93 52.72 0.00 3,592.28 

(1) 

08/18/93 52.82 0.00 3,592.18 
01/26/94 53.05 0.00 3,591.95 
05/03/95 54.31 0.00 3,590.69 
07/31/95 51.24 0.00 3,593.76 
11/14/95 51.10 0.00 3.593.90 
02/23/96 51.68 0.00 3,593.32 
05/31/96 51.45 0.00 3,593.55 
08/23/96 51.55 0.00 3,593.45 
12/02/96 52.23 0.00 3,592.77 
03/12/97 52.67 0.00 3.592.33 
06/12/97 52.68 0.00 3,592.32 
09/11/97 52.71 0.00 3,592.29 
12/10/97 52.89 0.00 3,592.11 
03/23/98 53.22 0.00 3.591.78 
06/23/98 53.66 0.00 3,591.34 
09/30/98 54.06 0.00 3,590.94 
12/09/98 54.36 0.00 3.590.64 
03/10/99 54.72 0.00 3.590.28 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor 

Well 

Top-of-Casing 

Elevation (MSL) 
Date Measured 

Depth to 

Groundwater (feet) 

Free Product 

Thickness (feet) 

Groundwater 1 

Elevation ( M S L ) 
Comments 

MW-3 06/10/99 55.17 0.00 3,589.83 
07/02/99 55.15 0.00 3,589.85 
09/14/99 55.42 0.00 3,589.58 
12/09/99 55.78 0.00 3,589.22 
03/09/00 56.23 0.00 3,588.77 
06/08/00 56.66 0.00 3,588.34 
09/13/00 56.77 0.00 3,588.23 
12/07/00 57.15 0.00 3,587.85 

MW-4 3,645.28 08/10/92 50.55 0.00 3,594.73 (1) 
02/09/93 50.26 0.00 3,595.02 
08/18/93 50.38 0.00 3,594.90 
01/26/94 50.90 0.30 3,594.63 
05/03/95 51.51 0.45 3,594.14 
07/31/95 51.74 0.26 3,593.75 
1 1/14/95 51.03 0.00 3,594.25 
02/23/96 51.65 0.01 3,593.64 
05/31/96 51.48 0.00 3,593.80 
08/23/96 53.49 0.00 3,591.79 
12/02/96 52.32 0.00 3,592.96 
03/12/97 52.74 0.05 3,592.58 
06/12/97 53.08 0.44 3,592.56 
09/12/97 52.60 0.15 3,592.80 
12/10/97 52.89 0.00 3,592.39 PSH Sheen 
03/24/98 53.20 0.25 3,592.29 
06/23/98 53.82 0.22 3,591.64 
09/30/98 53.96 0.00 3,591.32 200 ml PSH 
12/09/98 54.27 0.00 3,591.01 
03/10/99 54.69 0.04 3,590.62 
06/10/99 55.07 0.00 3,590.21 
07/02/99 55.10 0.00 3,590.18 
09/14/99 55.33 0.00 3,589.95 
12/09/99 55.79 0.00 3,589.49 
03/10/00 56.12 0.00 3,589.16 
06/08/00 56.67 0.00 3,588.61 
09/13/00 56.65 0.00 3,588.63 
12/07/00 57.05 0.00 3,588.23 

MW-5 3.647.72 08/10/92 52.38 0.00 3,595.34 (1) 
02/09/93 52.06 0.00 3,595.66 

(1) 

08/18/93 52.16 0.00 3,595.56 
01/26/94 52.50 0.00 3,595.22 
05/03/95 53.57 0.00 3,594.15 
07/31/95 53.27 0.00 3,594.45 
1 1/14/95 52.83 0.00 3,594.89 
02/23/96 53.57 0.00 3,594.15 
05/31/96 53.16 0.00 3,594.56 
08/23/96 53.41 0.00 3,594.31 
12/02/96 53.98 0.00 3.593.74 
03/12/97 54.44 0.00 3.593.28 
06/12/97 54.48 0.00 3.593.24 
09/12/97 54.29 0.00 3,593.43 
12/10/97 54.66 0.00 3,593.06 
03/23/98 55.05 0.00 3.592.67 
06/23/98 55.44 0.00 3.592.28 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor 

Well 

Top-of-Casing 

Elevation (MSL) 
Date Measured 

Depth to 

Groundwater (feet) 

Free Product 

Thickness (feet) 

Groundwater 

Elevation (MSL) 
Comments 

MW-5 09/30/98 55.65 0.00 3,592.07 
12/09/98 56.00 0.00 3,591.72 
03/09/99 56.45 0.00 3,591.27 
06/10/99 56.91 0.00 3,590.81 
07/02/99 56.93 0.00 3,590.79 
09/14/99 57.12 0.00 3,590.60 
12/09/99 57.41 0.00 3,590.31 
03/09/00 57.92 0.00 3,589.80 
06/08/00 58.32 0.00 3,589.40 
09/13/00 58.36 0.00 3,589.36 
12/07/00 58.71 0.00 3,589.01 

MW-6 3,644.74 02/09/93 50.58 0.00 3,594.16 (1) 
08/18/93 50.78 0.00 3,593.96 
01/26/94 51.00 0.00 3,593.74 
05/03/95 52.63 0.00 3,592.1 1 
07/31/95 51.90 0.00 3,592.84 
11/14/95 51.19 0.00 3,593.55 
02/23/96 52.10 0.00 3,592.64 
05/31/96 51.76 0.00 3,592.98 
08/23/96 51.63 0.00 3,593.1 1 
12/02/96 52.85 0.00 3.591.89 
03/12/97 53.55 0.00 3,591.19 
06/12/97 52.08 0.00 3,592.66 
09/11/97 53.72 0.00 3,591.02 
12/10/97 53.27 0.00 3,591.47 
03/23/98 53.56 0.00 3,591.18 
06/23/98 52.88 0.00 3,591.86 
09/30/98 54.89 0.00 3,589.85 
12/09/98 54.57 0.00 3,590.17 
03/10/99 55.10 0.00 3,589.64 
07/02/99 (5).(6) 

MW-7 3,644.55 02/09/93 50.53 0.00 3,594.02 (1) 
08/18/93 50.74 0.00 3,593.81 
01/26/94 51.01 0.00 3,593.54 
05/03/95 52.25 0.00 3,592.30 
07/31/95 51.92 0.00 3,592.63 
1 1/14/95 51.48 0.00 3,593.07 
02/23/96 52.15 0.00 3.592.40 
05/31/96 51.78 0.00 3,592.77 
08/23/96 52.02 0.00 3,592.53 
12/02/96 52.52 0.00 3.592.03 
03/12/97 52.99 0.00 3,591.56 
06/12/97 53.08 0.00 3,591.47 
09/1 1/97 53.00 0.00 3.591.55 
12/10/97 53.28 0.00 3,591.27 
03/23/98 53.59 0.00 3.590.96 
06/23/98 54.20 0.00 3.590.35 
09/30/98 54.54 0.00 3,590.01 
1 2/09/98 54.74 0.00 3,589.81 
03/09/99 55.1 5 0.00 3,589.40 
06/10/99 55.66 0.00 3.588.89 
07/02/99 55.73 0.00 3.588.82 
09/13/99 55.94 0.00 3.588.61 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor 
Well 

Top-of-Casing 
Elevation (MSL) 

Date Measured 
Depth to 

Groundwater (feet) 
Free Product 

Thickness (feet) 
Groundwater 

Elevation (MSL) 
Comments 

MW-7 12/09/99 56.38 0.00 3,588.17 
03/09/00 56.74 0.00 3,587.81 
06/08/00 57.17 0.00 3,587.38 
09/13/00 57.40 0.00 3,587.15 
12/07/00 57.77 0.00 3,586.78 

MW-8 3,644.87 02/09/93 50.48 0.00 3,594.39 (1) 
08/18/93 50.67 0.00 3,594.20 

(1) 

01/26/94 50.96 0.00 3,593.91 
05/03/95 52.15 0.00 3,592.72 
07/31/95 51.77 0.00 3,593.10 
1 1/14/95 51.37 0.00 3,593.50 
02/23/96 52.17 0.00 3,592.70 
05/31/96 51.55 0.00 3,593.32 
08/23/96 51.92 0.00 3,592.95 
12/02/96 52.43 0.00 3,592.44 
03/12/97 52.93 0.00 3,591.94 
06/12/97 53.96 0.00 3,590.91 
09/11/97 52.73 0.00 3,592.14 
12/10/97 53.15 0.00 3,591.72 
03/23/98 53.51 0.00 3,591.36 
06/23/98 54.01 0.00 3,590.86 
09/30/98 54.35 0.00 3,590.52 
12/09/98 54.60 0.00 3,590.27 
03/09/99 55.00 0.00 3,589.87 
06/10/99 55.56 0.00 3,589.31 
07/02/99 55.57 0.00 3,589.30 
09/13/99 55.72 0.00 3,589.15 
12/09/99 - - - (3) 
03/09/00 56.52 0.00 3,588.35 

(3) 

06/00 - - -
09/00 - - -
12/00 - - -

MW-9 3,644.78 04/22/93 49.73 0.00 3,595.05 (1) 
07/15/93 49.65 0.00 3,595.13 

(1) 

08/18/93 49.85 0.00 3,594.93 
01/26/94 50.02 0.00 3,594.76 
05/03/95 51.35 0.00 3,593.43 
07/31/95 50.97 0.00 3,593.81 
1 1/14/95 50.43 0.00 3,594.35 
02/23/96 51.12 0.00 3,593.66 
05/31/96 50.89 0.00 3.593.89 
08/23/96 50.98 0.00 3,593.80 
1 2/02/96 51.58 0.00 3,593.20 
03/12/97 52.21 0.05 3,592.61 
06/12/97 52.10 0.00 3.592.68 PSH Sheen 
09/12/97 51.95 0.00 3,592.83 PSI 1 Sheen 
12/10/97 52.37 0.00 3.592.41 PSI 1 Sheen 
03/23/98 52.68 0.00 3,592.10 PSH Sheen 
06/23/98 53.08 0.00 3.591.70 PSH Sheen 
09/30/98 53.39 0.01 3.591.40 PS11 Sheen 
12/09/98 53.68 0.00 3,591.10 
03/10/99 54.15 0.00 3.590.63 
06/10/99 54.68 0.00 3.590.10 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor 
Well 

Top-of-Casing 
Elevation (MSL) 

Date Measured 
Depth to 

Groundwater (feet) 
Free Product 

Thickness (feet) 
Groundwater 

Elevation (MSL) 
Comments 

MW-9 07/02/99 54.71 0.00 3,590.07 
09/13/99 54.71 0.00 3,590.07 
12/09/99 - - - (3) 
03/09/00 55.69 0.00 3,589.09 

06/00 - - -
09/00 - - -
12/00 - - -

MW-10 3,644.47 08/18/93 51.54 0.00 3,592.93 (1) 
01/26/94 51.90 0.00 3,592.57 
05/03/95 52.97 0.00 3,591.50 
07/31/95 52.87 0.00 3,591.60 
11/14/95 52.51 0.00 3,591.96 
02/23/96 53.05 0.00 3,591.42 
05/31/96 52.79 0.00 3,591.68 
08/23/96 53.03 0.00 3,591.44 
12/02/96 53.41 0.00 3,591.06 
03/12/97 54.21 0.00 3,590.26 
06/12/97 53.99 0.00 3,590.48 
09/12/97 53.94 0.00 3,590.53 
12/10/97 54.12 0.00 3,590.35 
03/23/98 54.51 0.00 3,589.96 
06/23/98 55.12 0.00 3,589.35 
09/30/98 55.61 0.00 3,588.86 
12/09/98 55.80 0.00 3,588.67 
03/09/99 56.09 0.00 3,588.38 
06/10/99 56.60 0.00 3,587.87 
07/02/99 56.64 0.00 3,587.83 
09/14/99 56.91 0.00 3,587.56 
12/09/99 57.37 0.00 3,587.10 
03/10/00 57.71 0.00 3,586.76 
06/08/00 58.08 0.00 3,586.39 
09/13/00 58.44 0.00 3.586.03 
12/07/00 58.89 0.00 3,585.66 

MW-11 3,643.78 08/18/93 51.92 0.00 3,591.86 (1) 
01/26/94 52.32 0.00 3,591.46 
05/03/95 53.38 0.00 3.590.40 
07/31/95 53.35 0.00 3,590.43 
1 1/14/95 52.96 0.00 3.590.82 
02/23/96 53.50 0.00 3,590.28 
05/31/96 53.25 0.00 3,590.53 
08/23/96 53.49 0.00 3.590.29 
12/02/96 53.79 0.00 3,589.99 
03/12/97 53.81 0.00 3.589.97 
06/12/97 53.96 0.00 3,589.82 
09/12/97 52.93 0.00 3,590.85 
12/10/97 (5),(6) 

MW-1 1A 3.644.24 03/23/98 54.79 0.00 3.589.45 17) 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor 
Well 

Top-of-Casing 
Elevation (MSL) 

Date Measured 
Depth to 

Groundwater (feet) 
Free Product 

Thickness (feet) 
Groundwater 

Elevation (MSL) 
Comments 

MW-1 IA 06/23/98 55.43 0.00 3,588.81 
09/30/98 55.96 0.00 3,588.28 
12/09/98 56.13 0.00 3,588.1 1 
03/10/99 56.43 0.00 3,587.81 
06/10/99 56.94 0.00 3,587.30 
07/02/99 57.01 0.00 3,587.23 
09/14/99 57.36 0.00 3,586.88 
12/09/99 57.72 0.00 3,586.52 
03/09/00 58.01 0.00 3,586.23 
06/08/00 58.40 0.00 3,585.84 
09/13/00 58.84 0.00 3,585.40 
12/07/00 59.29 0.00 3,584.95 

MW-12 3.644.29 03/23/98 54.72 0.00 3,589.57 (7) 
06/23/98 55.48 0.00 3,588.81 
09/30/98 56.02 0.00 3,588.27 
12/09/98 56.17 0.00 3,588.12 
03/10/99 56.45 0.00 3,587.84 
06/10/99 56.97 0.00 3,587.32 
07/02/99 56.99 0.00 3,587.30 
09/14/99 57.41 0.00 3,586.88 
12/09/99 57.76 0.00 3,586.53 
03/10/00 58.08 0.00 3,586.21 
06/08/00 58.42 0.00 3,585.87 
09/13/00 58.85 0.00 3,585.44 
12/07/00 59.31 0.00 3,584.98 

MW-12D 3.644.38 07/02/99 57.13 0.00 3,587.25 (8) 
09/14/99 57.74 0.00 3,586.64 
12/09/99 57.86 0.00 3,586.52 
03/09/00 58.24 0.00 3,586.14 
06/08/00 58.56 0.00 3,585.82 

09/00 - - -
12/00 - - -

MW-13 3,645.52 07/02/99 56.60 0.00 3,588.92 (9) 
09/14/99 56.92 0.00 3.588.60 
12/09/99 57.28 0.00 3,588.24 
03/10/00 57.68 0.00 3,587.84 
06/08/00 58.04 0.00 3.587.48 
09/13/00 58.29 0.00 3,587.23 

1 12/07/00 58.68 0.00 3,586.84 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor 
Well 

Top-of-Casing 
Elevation (MSL) 

Date Measured 
Depth to 

Groundwater (feet) 
Free Product 

Thickness (feet) 
Groundwater 

Elevation (MSL) 
Comments 

OW-4 3,644.06 07/02/99 58.18 0.00 3,585.88 (8) 
09/14/99 58.63 0.00 3,585.43 
12/09/99 58.92 0.00 3,585.14 
03/09/00 59.19 0.00 3,584.87 
06/08/00 59.56 0.00 3,584.50 
09/13/00 60.16 0.00 3,583.90 
12/07/00 61.15 0.00 3,582.91 

- Top of casing elevations and groundwater elevations of all monitor wells were relative to an arbitrary datum of 

100.00 fect prior to March 1997 and have been converted to Mean Sea Level (MSL). 
< 2 > - For wells having measurable thickness of free product, the groundwater elevation was calculated as follows: 

Groundwater Elevation = (TOC elevation)-(depth to groundwater)+[(frce product thickness)x(SG of free product)] 
Note: The specific graviry (SG) ofthe free product is 0 82. 

( 3 > - Not measured. 
t 4 ) - Monitor well MW-2 could not be located after January 1994 
( 5 ) - Well plugged and abandoned July 2, 1999 

Monitor well MW-1 I could not be located after September 12, 1997. 
( T > - TOC elevations for MW-1 IA and MW-12 estimated relative to TOC elevation for MW-10 
m - TOC elevations for MW-1 2D and OW-4 estimated relative to TOC elevation for MW-12. 
( 7 ) - TOC elevation for MW-13 estimated relative to TOC elevation for MW-7. 
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Table 3 
December 7, 2000 Field Screening Results for Groundwater Samples 

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

Monitor 

Well 

Cumulative 

Liters 

Removed 

pH Temperature (*C) 
Conductivity 

(umhos/cm) 
Redo* 

(mV) 

Dissolved 

Oxygen 

(meter) (mg/L) 

Dissolved 

Oxygen (Hach 

kit) (mg/L) 

Ferrous Iron 

(mg/L) 

Alkalinity 

(mg/L) 

Turbidi ty 

NTUs 1 " 

1.0 7.68 16.01 1268 52.6 6.65 NM NM NM N M 

MW-3 2.0 7.51 17.71 1244 63.0 6.95 NM NM NM N M 

3.0 7.46 17.74 1115 68.3 6.73 NM NM NM 6.48 

1.0 7.62 16.93 1342 0.7 7.42 NM NM NM N M 

MW-4 2.0 7.40 17.59 141 1 -48.5 6.31 NM NM NM N M 

3.0 7.48 17.48 1382 -30.4 7 15 NM NM NM 19.85 

1.0 7.49 17.33 1239 59.5 7.13 NM NM NM N M 

MW-5 2.0 7.48 17.18 1231 74.3 7 40 NM NM NM N M 

3.0 7.52 17.23 1200 77.8 7.39 5 5 0 280 6 92 

1.0 7.51 17.62 1481 89.0 7.42 NM NM NM N M 

MW-7 2.0 7.43 17 68 1545 95.0 6.74 NM NM NM N M 

3,0 7.41 17.62 1540 101.5 6 93 NM NM NM N M 

1.0 6.92 18.16 3440 -86.11 4 50 NM NM NM N M 

MW-10 2.0 6.89 17.93 1843 -121.1 4.89 NM NM NM N M 

3.0 6 84 18.01 1864 -127.7 4.91 4 6 770 366 

1.0 7.19 16.93 4229 -72.5 7 25 NM NM NM N M 

MW-11 A 2.0 7.14 17.57 4356 -76.4 6.02 NM NM N M N M 

3.0 7.20 17.52 2227 -90.3 6.00 2 8 770 482 

1.0 7.51 17.19 1476 -111.5 6 36 NM NM NM N M 

MW-12 2.0 7.20 17.71 1599 -95 5 6.13 NM NM NM N M 

3.0 7.13 17.74 1632 -99.5 5.88 4.0 9.5 770 333 

10 7 66 17.1 1 1796 -59.2 6.34 NM NM NM NM 

MW-13 2.0 7.61 17 14 923 -71.8 6.09 NM NM NM N M 

3 0 7 56 17.20 1649 -74.2 5.97 NM NM NM N M 

OW-4 , ! | 

N M NM NM NM NM NM NM NM NM NM 

1 ' NTUs = Nephelometric turbidity units 
l 2 ) Well dry 

Monitor wells MW-1, MW-8, and MW-9 not sampled in December 2000 

Monitor well MW-2 not operative after January 1994; l»&A'd 7/1/99. 

Moniior well MW-6 P&A'd 7/1/99. 

Monitor well MW-I I not operative after September 1997; P&A'd 7/1/99. 

NM=Not Measured 
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Table 4 
Cumulative BTEX and TPH Analytical Results for Groundwater Samples 

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

Monitor Sample Sample Benzene Toluene | Ethylbenzene Xylenes T P H - D T P H - G 

Well Date Type micrograms per l i ter , ug/L mi l l ig rams per l i ter , m g / L 

M W - I 8/10/92 Regular 5550.0 12090.0 2160,0 7370.0 N A N A 

2/9/93 Regular 2100.0 6500.0 1300.0 7400.0 N A N A 

8/19/93 Regular 3200.0 7300.0 1200.0 3700,0 N A N A 

1/27/94 Regular 1930.0 4580.0 672.0 2390.0 N A N A 

5/3/95 Regular NSP NSP NSP NSP N A NSP 

8/1/95 Regular 390.0 1300.0 230.0 800.0 N A 5.7 

11/15/95 Regular 880.0 1800.0 300.0 970.0 N A 6.8 

2/23/96 Regular 1500.0 3700.0 620.0 2200.0 N A 21 

5/31/96 Regular 1100.0 1700.0 380.0 990.0 NA 7.5 

8/23/96 Regular 1800.0 3300.0 570.0 2100.0 N A 17 

12/2/96 Regular 5600.0 9600.0 2100.0 9600.0 100 64 

3/12/97 Regular 5500.0 9700,0 2600,0 8200.0 22 62 

6/12/97 Regular 5300,0 34000.0 7500.0 27000.0 180 160 

9/12/97 Regular 1800.0 4400.0 1000.0 3000.0 23 21 

12/10/97 Regular 7600.0 12000.0 2800.0 8200.0 1 1 71 

3/24/98 Regular 4800.0 7200.0 1200.0 2400.0 4.2 38 

6/23/98 Regular 53.0 680.0 580.0 1400.0 1.4 9.2 

9/30/98 Regular 3.2 90.0 280.0 970.0 2.5 3.6 

12/10/98 Regular <1.0 1.5 17.0 110.0 1.4 0.31 

3/10/99 Regular O.O O.O 8.2 110.0 0.62 0.85 

3/10/99 Duplicate O.O O.O 7.9 UO.O 0.66 0.84 

6/10/99 Regular O.O 1.1 O.O 28.0 0 53 0.55 

6/10/99 Duplicate O.O 1.8 O.O 410 0.69 0.76 

9/14/99 Regular < 1.0 < 1.0 < 1.0 < 2.0 <0.20 <0 10 

12/9/99 - NS NS NS NS NS NS 

3/9/00 Regular < 1 < 1 < 1 9.1 14 1.3 

6/8/00 - NS NS NS NS NS NS 

9/13/00 - NS NS NS NS NS NS 

12/7/00 - NS NS NS NS NS NS 

MW-2 1 8/10/92 Regular 14.9 < 4 < 4 < 4 N A N A 

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

8/19/93 Regular 100.0 12.0 3.0 13.0 N A N A 

1/27/94 Regular < 1 1.2 2.0 2.5 NA N A 

MW-3 8/10/92 Regular 304.9 2099.0 6760.0 1586.0 N A N A 

2/9/93 Regular 130.0 < 10 < 10 190.0 N A NA 

8/19/93 Regular 560.0 3100.0 630.0 1900.0 NA N A 

1/27/94 Regular 1070,0 5380.0 510.0 3120.0 N A N A 

5/4/95 Regular 770.0 3300,0 470.0 1800.0 NA N A 

8/1/95 Regular 490.0 2900.0 890.0 1600.0 N A 14 

11/15/95 Regular 250.0 1000.0 180.0 440.0 NA 2.9 

2/23/96 Regular 120.0 810.0 170.0 560.0 NA 4 

5/31/96 Regular 670.0 3900.0 1200.0 2300.0 N A 15 

8/23/96 Regular 330,0 2200.0 590.0 1500 0 N A 12 

12/2/96 Regular 220,0 1800.0 670.0 1000 0 0 89 7.4 

3/ t2 '97 Regular 370,0 2000.0 960 0 1400,0 1.8 1 1 

6/12/97 Regular 860,0 4800.0 1700.0 2600 0 1.9 20 

9/11/97 Regular 770,0 3000.0 160(1 0 1900 0 16 16 

12/10/97 Regular 240.0 740.0 500.0 450.0 0 59 5.3 

3/24/98 Regular 140.0 630.0 360,0 310.0 0,56 3,9 

6/23/98 Regular 100 0 720.0 350,0 490.0 0.40 4,9 

9/30/98 Regular 42.0 470.0 450.0 530 0 10 3 8 

12/10/98 Regular 13.0 220.0 160.0 290.0 1.3 0,43 
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Table 4 
Cu muiative B TEX and TPH Analytical Results for Groundwater Samples 

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

Monitor Sample Sample Benzene Toluene Ethylbenzene Xylenes T P H - D T P H - G 
Well Date Type micrograms per liter, ug/L milligrams p cr liter, mg/L 

MW-3 3/10/99 Regular 3.2 7.4 42.0 32.0 0.2 0.44 
6/10/99 Regular 1.7 3.1 <1.0 36.0 <0.20 0.18 
9/14/99 Regular < 1.0 < 10 < 1.0 <2.0 <0.20 <0.10 
1 2/9/99 Regular < 1 < 1 < 1 < 1 < 0.2 <0.1 
3/9/00 Regular < 1 < 1 < 1 < 1 0.32 < 0 . 1 
6/8/00 Regular < 1 < 1 < 1 < 1 <0.22 < 0 . 1 

9/13/00 Regular < 1 < 1 < 1 < 1 <0,2 < 0.1 
1 2/7/00 Regular < 1 < 1 < 1 < 1 <0.25 < 0.1 

MW-4 8/10/92 Regular 2594.0 10360.0 2160.0 6740,0 NA NA 
2/9/93 Regular 5200.0 15000.0 2200.0 10000.0 NA NA 
8/19/93 Regular 3000.0 12000.0 <2000 7000.0 NA N A 
1/27/94 Regular NSP NSP NSP NSP NA NSP 
5/3/95 Regular NSP NSP NSP NSP NA NSP 
8/1/95 Regular 5700.0 17000.0 3500.0 13000.0 NA 120 

1 1/15/95 Regular 490.0 1600.0 310.0 1100.0 NA 5.2 
2/23/96 Regular 360.0 2800.0 560.0 2500.0 NA 18 
5/31/96 Regular 84.0 830.0 280.0 1100.0 NA 6.2 
8/23/96 Regular 110.0 1400.0 430.0 1800.0 NA 9.8 
12/2/96 Regular 190.0 2000.0 1800.0 7200.0 56 43 
3/12/97 Regular 220.0 1500.0 1500.0 4400.0 27 27 
6/12/97 Regular 47.0 270.0 360.0 950.0 2.5 6.2 
9/12/97 Regular 92.0 840.0 670.0 2100.0 15 7,6 
12/10/97 Regular 230.0 750.0 970.0 2300.0 3.7 16 
3/24/98 Regular 150.0 510.0 270.0 620.0 1.2 5.6 
6/23/98 Regular 160.0 890.0 590.0 1600.0 0.69 10 
9/30/98 Regular 80.0 180.0 370.0 840.0 2.0 3.9 
12/10/98 Regular 28.0 70.0 210.0 960 0 9.3 4.3 
12/10/98 Duplicate 26.0 62.0 180.0 830.0 3 9 4.3 
3/10/99 Regular 8.0 20.0 250.0 1400 0 13.0 13 
6/1 0/99 Regular <1.0 <1.0 12.0 12.0 0.44 0.63 
9/14/99 Regular < 1.0 < 1.0 3.3 13.1 0,35 0.17 
1 2/9/99 Regular < 1 2.5 2.3 20.1 2 0.53 
3/10/00 Regular < 1 < 1 < 1 3 6 2.6 0.15 
6/8/00 Regular < 1 < 1 < 1 < 1 0.44 0.23 

9/13/00 Regular < 1 < 1 < 1 < 1 0.61 <0.1 
1 2/7/00 Regular < 1 < 1 1.3 < 1 0.53 0.16 

MW-5 8/10/92 Regular < 4 < 4 < 4 < 4 NA NA 
2/9/93 Regular < 2 < 7 < 2 < 6 NA NA 
8/10/93 Regular < 7 < 2 < 2 < 6 NA N A 
1/27/94 Regular 8 7 29.9 4,0 1 1.3 NA NA 
5/3/95 Regular 3.7 5.3 0,9 4.6 NA N A 
8/1/95 Regular < 0 3 < 0,3 < 0.3 < 0 6 NA N A 

1 1/15/95 Regular < 0.3 1.2 < 0.3 1.5 NA N A 
2/23/96 Regular < 0.3 < 0.3 < 0.3 < 0.6 NA NA 
5/31/96 Regular 31,0 86.0 10.0 20.0 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 . l 
6/12/97 Regular < 1 < 1 < 1 < 1 <0 . l < 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 
3/23/98 Regular < 1 < 1 1 1 < 0.2 < 0.1 
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Table 4 
Cu mulative BTEX and TPH Analytical Results for Groundwater Samples 

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

Monitor Sample Sample Benzene Toluene Ethylbenzene Xylenes T P H - D T P H - G 
Well Date Type micrograms per liter, ug/L milligrams per liter, mg/L 

MW-5 6/23/98 Regular < 1 < 1 < 1 < 1 <0.2 < 0.1 

9/30/98 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.20 < 0 . 1 
12/10/98 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.20 < 0 . 1 
3/9/99 Regular O.O <1.0 O.O O.O <0.20 O . l 

6/10/99 Regular O.O O.O O.O O.O <0.20 <0.1 

9/14/99 Regular <I.O O.O O.O <2.0 <0.20 <0 . I0 

12/9/99 Regular < 1 < 1 < 1 < 1 <0.2 < 0 . 1 
3/9/00 Regular < 1 < 1 < 1 < 1 0.55 < 0.1 
6/8/00 Regular < 1 < 1 < 1 < 1 <0.2 < 0 . 1 

9/13/00 Regular < 1 < 1 < 1 < 1 <0.2 < 0 . 1 
12/7/00 Regular < 1 < 1 < 1 < 1 <0.25 <0 . l 

MW-6' 8/10/92 Regular NS NS NS NS NA NS 
2/9/93 Regular 7000.0 19000.0 3100.0 7200.0 NA NA 
8/19/93 Regular 8100.0 19000.0 3500.0 6400.0 NA NA 
1/27/94 Regular 7960.0 20200.0 3830.0 6150.0 NA NA 
5/4/95 Regular 1 1000.0 17000.0 2900.0 6000.0 NA NA 
8/1/95 Regular 8300.0 12000.0 2500.0 5100.0 NA 60 

11/15/95 Regular 8900.0 17000.0 2900.0 5500.0 NA 57 
2/23/96 Regular 8100.0 10000.0 2300.0 4000.0 NA 58 
5/31/96 Regular 83.0 150.0 15.0 51.0 NA 0.57 
5/31/96 Duplicate 87,0 160.0 13.0 47.0 NA 0.52 
8/23/96 Regular 31,0 28.0 9.4 7.9 NA 0.46 
12/2/96 Regular < 1 < 1 < 1 1.7 5.6 < 0 . 1 
3/12/97 Regular 12.0 < 5 6.8 18.0 12 < 0.5 
6/12/97 Regular 1900.0 1400.0 410.0 310.0 7.8 7.4 
9/11/97 Regular 11.0 1.3 3.4 < 1 1 < 0 . 1 
12/10/97 Regular 3.0 4 2 1.2 3.9 1.7 0.14 
3/23/98 Regular 3.6 < 1 4.0 < 1 < 0.2 < 0 . l 
6/23/98 Regular 170.0 4.1 15.0 7.2 1.2 0.51 
9/30/98 Regular 1000,0 420,0 140.0 270.0 4.0 3,3 
12/10/98 Regular 7,6 6.6 1.7 5.8 2.0 < 0.1 
3/10/99 Regular 2500.0 930.0 590.0 1400.0 1 1.0 13 

MW-7 8/10/92 Regular NS NS NS NS NA NS 
2/9/93 Regular < 2 < 2 < 2 < 6 NA NA 

8/1 9/93 Regular < 2 3.0 < 2 < 2 NA NA 
1/27/94 Regular 11 < 1 < 1 < 1 NA NA 
5/3/95 Regular 52.0 3.4 0.7 2.8 NA NA 
8/1/95 Regular 22.0 2.2 0.9 2.8 NA <0 ,1 

11/15/95 Regular 8.4 0.8 < 0.3 0.9 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 29.0 83.0 10.0 21.0 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 
9/1 1/97 Regular < 1 < 1 < 1 < 1 < 0.1 < 0.1 
12/10/97 Regular < 1 < 1 < 1 < 1 < 0.2 <0 .1 
3/23/98 Regular < 1 < 1 < 1 < 1 < 0.2 < 0.1 
6/23/98 Regular < 1 < 1 < 1 < 1 < 0.2 < 0.1 
9/30/98 Regular < 1.0 < 1.0 < 1.0 < 1.0 < 0.20 < 0 1 
12/10/98 Regular < 10 < 1.0 < 1.0 < 1.0 < 0.20 0.1 
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Table 4 
Cumulative BTEX and TPH Analytical Results for Groundwater Samples 

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

Monitor Sample Sample Benzene Toluene Ethylbenzene Xylenes T P H - D T P H - G 
Well Date Type micrograms per liter, ug/L milligrams p er liter, mg/L 

MW-7 3/9/99 Regular <1.0 O.O O.O O.O 4.7 <0 .1 
6/10/99 Regular O.O O.O O.O O.O <0.20 • '0 .1 
9/13/99 Regular < 1.0 < 1.0 < 1.0 < 2 . 0 <0.20 <0 . I0 
12/9/99 Regular < 5 <5 < 5 < 5 1.8 < 0.5 
3/9/00 Regular < 1 < 1 < 1 < 1 0.66 <0. l 
6/8/00 Regular < 1 < 1 < 1 < 1 <0.21 <0 . l 

9/13/00 Regular < 1 < 1 < 1 < 1 <0.2 <0 ,1 
12/7/00 Regular <: 1 < 1 < 1 < 1 < 0.29 <;0. l 

MW-8 8/10/92 Regular NS NS NS NS NA NS 
2/9/93 Regular < 2 < 2 < 2 < 6 NA N A 
8/19/93 Regular < 2 < 2 < 2 < 2 NA N A 
1/27/94 Regular < 1 < 1 < 1 < 1 NA NA 
5/3/95 Regular 3.0 4.9 0.8 3.7 NA N A 
8/1/95 Regular 3.1 1.2 0.5 1.6 NA < 0.001 
8/1/95 Duplicate 3.6 1.5 0.5 1.5 NA < 0.1 

11/15/95 Regular <0.3 0.5 <0.3 < 0,6 NA < 0 . l 
2/23/96 Regular <0.3 <0.3 <0.3 < 0 . 6 NA < 0 . 1 
5/31/96 Regular <0.3 <03 <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.I < 0 . l 
6/12/97 Regular < 1 < I < 1 < 1 <0.1 < 0 . l 
9/11/97 Regular < 1 < 1 < 1 < 1 0.1 < 0 . l 
12/10/97 Regular < 1 < 1 < 1 < 1 0.3 < 0.1 
3/23/98 Regular < 1 < 1 < 1 < 1 <0.2 < 0.1 
6/23/98 Regular < 1 < 1 < 1 < 1 < 0.2 < 0 1 
9/30/98 Regular < 1.0 < 1.0 < 1.0 < 1.0 < 0.20 < 0 1 
12/10/98 Regular < 1.0 < 1.0 < 1.0 < 1.0 < 0.20 < 0,1 
3/9/99 Regular O.O O.O O.O O.O <O.20 <0.1 

6/10/99 Regular O.O O.O O.O O.O <O.20 <0,1 
9/13/99 Regular < 1.0 < 1.0 < 1.0 < 2 . 0 <0.20 <0.10 
12/9/99 - NS NS NS NS NS NS 
3/9/00 Regular < 1 < 1 < 1 < 1 0.55 <0 . l 
6/8/00 - NS NS NS NS NS NS 

9/13/00 - NS NS NS NS NS NS 
1 2/7/00 - NS NS NS NS NS NS 

MW-9 4/22/93 Regular 570.0 380.0 < 50 870.0 NA NA 
7/15/93 Regular 121,0 7,3 3.0 458.0 NA NA 
8/19/93 Regular 390,0 290 0 40.0 250.0 NA NA 
1/27/94 Regular 327,0 357.0 51.1 293 0 NA NA 
5/3/95 Regular 380.0 1 10.0 19.0 120.0 NA NA 
8/1/95 Regular 660,0 410.0 91.0 310.0 NA 6.2 

1 1/15/95 Regular 240,0 24,0 110 140.0 NA 15 
11/15/95 Duplicate 170.0 18.0 10.0 120.0 NA 1.9 
2/23/96 Regular 170.0 18.0 2.3 160.0 NA 4.3 
5/31/96 Regular 120.0 160 3.0 200.0 NA NA 
8/23/96 Regular 82.0 13.0 6 0 270 0 NA 4 
8/23/96 Duplicate 76.0 14.0 4 8 250.0 NA 4.4 
12/2/96 Regular 61.0 < 25 < 25 210.0 2 6 2,8 
12/2/96 Duplicate 86 0 13 0 2.4 270,0 3.7 2,9 
3/12/97 Regular 30.0 4 8.0 420,0 880,0 8 2 19 
6/12/97 Regular 4.7 2.1 n.o 97 0 2.6 2 2 
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Table 4 
Cumulative BTEX and TPH Analytical Results for Groundwater Samples 

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

Monitor Sample Sample Benzene Toluene Ethylbenzene Xylenes TPH-D TPH-G 

Well Date Type micrograms per liter, ug/L milligrams per liter, mg/L 

MW-9 6/12/97 Duplicate < 5 < 5 6.6 69.0 5,2 1.9 

9/12/97 Regular 2.1 2.3 2.1 120.0 1,2 1.9 

12/10/97 Regular 4.9 9.0 6.8 62.0 0.86 0.92 

3/24/98 Regular < 1 < 1 < 1 26.0 0.9 1 

6/23/98 Regular 2.4 22.0 10.0 36.0 <0.2 0.25 

9/30/98 Regular 1.1 5.5 21.0 59.0 0.27 0.27 

12/10/98 Regular < 1.0 1.9 17.0 79.0 5.1 0.25 

3/10/99 Regular O.O O.O 5.7 68.0 <0.2 0.22 

6/10/99 Regular O.O 1.8 1.8 71.0 <0.20 0.43 

9/13/99 Regular < 1.0 < 1.0 < 1.0 < 2.0 <0.20 <0.10 

12/9/99 - NS NS NS NS NS NS 

3/9/00 Regular < I < 1 < 1 64.0 0,66 1.3 

6/8/00 - NS NS NS NS NS NS 

9/13/00 - NS NS NS NS NS NS 

12/7/00 - NS NS NS NS NS NS 

MW-10 8/19/93 Regular 190.0 460.0 <200 240.0 NA NA 

1/27/94 Regular 13.4 4.0 5.5 33.6 NA NA 

5/4/95 Regular 980.0 15.0 11.(1 84.0 NA NA 

8/1/95 Regular 1300.0 32.0 32.0 100.0 NA 3.6 
U/15/95 Regular 1000.0 24.0 15.0 36.0 NA 1.7 
2/23/96 Regular 810.0 23.0 27.0 44.0 NA 2.4 

5/31/96 Regular 700.0 24.0 34.0 28.0 NA 2 

8/23/96 Regular 290 0 3.4 6.4 13.0 NA 1.4 

12/2/96 Regular 280.0 13 17.0 8.0 0.94 0.97 

3/12/97 Regular 1 10.0 <5 17.0 < 5 0.61 0.57 

6/12/97 Regular 150.0 12.0 30.0 < 5 0.68 <0.5 

9/12/97 Regular 87.0 2.3 26.0 2.7 0.76 0.33 

9/12/97 Duplicate 87.0 2.4 26.0 2.8 0.79 0.33 

12/10/97 Regular 41.0 9.8 12.0 7.7 I.l 0.28 

12/10/97 Duplicate 36.0 8.5 10.0 6.7 1.2 0.24 

3/23/98 Regular 36 0 < 5 5.9 < 5 16 <0.5 

3/23/98 Duplicate 36.0 < 1 5.3 1.3 1.7 0.18 

6/23/98 Regular 37.0 < 5 < 5 < 5 2.1 <0.5 

9/30/98 Regular 84 0 3 2 30.0 2.2 1.4 0.36 

12/10/98 Regular 29.0 1.0 7.0 1.0 0 86 0.18 

3/9/99 Regular 28.(1 <5.0 5.8 <5.0 0.92 <0.5 

6/10/99 Regular 17.0 O.O O.O O.O 0,30 0.16 

9/14/99 Regular 10.0 < 1.0 < 1.0 < 2.0 <0.20 <0.10 

12/9/99 Regular 23.0 < 1 < 1 1.2 0,44 016 

3/10/00 Regular 300,0 4.3 6.6 43,2 1.2 0 85 

6/8/00 Regular 78.0 1.7 7.2 9,0 0.67 0.74 

9/13/00 Regular 23,0 1.5 1.1 2.9 1.6 0.41 
12/7/00 Regular 7.2 <1 O O 1.5 0.15 

MW -11 1 8/19/93 Regular < 2 < 2 < 2 < 2 NA NA 

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

5/4/95 Regular <0.3 < 0 3 < 0.3 < 0.6 NA NA 

8/1/95 Regular 44.0 29 0 5 5 13.0 NA 0 2 
1 1/15/95 Regular 190.0 2 8 6 2 1 10 NA 0.4 

2/23/96 Regular 49.0 1.2 0.5 4.0 NA 0.25 

5/31/96 Regular 300.0 83.0 12,0 28 0 NA 0 8 

8/23/96 Regular 100,0 1.2 0.3 4,7 NA 0 26 

12/2/96 Regular 970 0 •'•5 6.0 8 1 2 1.3 

p:'wp \ bj s e rv 12 8 3 2' 0 7 41 a. x I s Page 5 of 7 



Table 4 
Cumulative BTEX and TPH Analytical Results for Groundwater Samples 

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

Monitor Sample Sample Benzene Toluene Ethylbenzene Xylenes T P H - D | T P H - G 

Well Date Type micrograms per l i ter, ug/L milligrams per liter, mg/L 

MW-11 1 3/12/97 Regular 130.0 < 5 13.0 5.8 0.42 < 0.5 

3/12/97 Duplicate 100.0 < 5 10.0 5.1 0.43 < 0 . 5 

6/12/97 Regular 150.0 23.0 19.0 < 5 11 0.55 

9/12/97 Regular 220.0 15.0 27.0 13.0 1 0.46 

MW-1IA 3/24/98 Regular 24.0 5.0 < 5 <5 0.28 0.14 

6/23/98 Regular 9.9 < 5 < 5 < 5 < 0 . 2 < 0.5 

9/30/98 Regular 9.3 3.7 2.2 7.0 O . 2 0 0.1 

12/10/98 Regular 1.7 O.O O.O O.O <0.20 O . l 

3/10/99 Regular <5 <5 <5 <5 0.3 0 . 5 

. 6/10/99 Regular <1,0 O.O O.O O.O <0.20 <0.10 

9/13/99 Regular < 1.0 < 1.0 < l .O <2.0 <0.20 O . I O 

12/9/99 Regular < 5 < 5 < 5 < 5 < 0 . 2 <0.1 

3/9/00 Regular 1.2 < 1 < 1 < 1 0.43 < 0.1 

6/8/00 Regular 3.6 < 1 < 1 < 1 0.37 < 0 . 1 

9/13/00 Regular 14 < 1 < 1 < 1 0.36 <0.1 

12/7/00 Regular 26 O O 3.3 0.3 0.12 

MW-12 3/24/98 Regular 100.0 11.0 6.0 8.0 0.29 0.41 

6/23/98 Regular 88.0 < 5 < 5 < 5 < 0.2 < 0.5 

6/23/98 Duplicate 89.0 < 5 < 5 < 5 0.31 < 0 . 5 

9/30/98 Regular 260.0 3.0 1.2 7.9 O . 2 0 0.62 

12/10/98 Regular 160.0 O.O O.O 1.2 0.21 0.36 

3/10/99 Regular 160.0 1.1 O.O 2.9 0.38 0.45 

6/10/99 Regular 49.0 1.4 O.O O.O 0.22 0.13 

9/14/99 Regular 75.0 < 1.0 < 1.0 < 2.0 O . 2 0 0.23 

12/9/99 Regular 64.0 < 1 < 1 < 1 < 0 . 2 0.21 

3/10/00 Regular 93.0 < 1 < 1 < 1 < 0.2 0,21 

3/10/00 Duplicate 99.0 < 1 < 1 < 1 0.22 0.22 

6/8/00 Regular 62.0 < 1 < 1 < 1 < 0 . 2 < 0.1 

9/13/00 Regular 34.0 < 1 < 1 < 1 0.23 <0.1 

12/7/00 Regular 27 o 2.9 1.9 <0.25 O . l 

MW-12D 7/2/99 Regular < 5 < 5 < 5 < 5 O . 2 0 O . 1 0 

9/14/99 Regular < 1.0 < 1.0 < 1.0 < 2.0 <0.20 <0.10 

12/9/99 Regular < 1 < 1 < 1 < 1 < 0.2 < 0.1 

3/9/00 Regular < 1 < 1 < 1 < 1 0.24 < 0 . 1 

6/8/00 Regular < 1 < 1 < 1 < 1 < 0 . 2 < 0.1 

9/13/00 - NS NS NS NS NS NS 

12/7/00 - NS NS NS NS NS NS 

MW-13 7/2/99 Regular 1500.0 23.0 750,0 58.0 2.2 5,1 

9/14/99 Regular 860.0 16.0 450,0 34.4 2 1 3.1 

12/9/99 Regular 430.0 16.0 410 0 40.9 0.46 3,2 

3/10/00 Regular 88.0 2.8 200.0 13 1.9 0.99 

6/8/00 Regular 6 0 < 1 63.0 3 3 11 0.91 

9/13/00 Regular O.O O.O 3.4 O.O 0.44 0.12 

12/7/00 Regular <1 O O 1 <] 0.43 O . l 
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Table 4 
Cumulative BTEX and TPH Analytical Results for Groundwater Samples 

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

Monitor 

Well 

Sample 

Date 

Sample 

Type 

Benzene Toluene Ethylbenzene Xylenes TPH-D TPH-G Monitor 

Well 

Sample 

Date 

Sample 

Type micrograms per liter, ug/L milligrams per liter, mg/L 

OW-4 6/10/99 Regular <1.0 <1.0 O.O 4,4 <0.2 <0.10 

9/14/99 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 <0.10 

12/9/99 Regular <1.0 <1.0 O.O O.O <0.2 <0.1 

3/9/00 Regular <1.0 <1.0 O.O oo 0.25 O . l 

6/8/00 Regular <1.0 <I.O O.O oo <0.21 O . l 

9/13/00 Regular O.O <1.0 O.O O.O <0.2 O . l 
12/7/00 - NS-D NS-D NS-D NS-D NS-D NS-D 

1 Well plugged and abandoned 7/1/99 

NA=Not Analyzed NS=Not Sampled NS-D=Not Sampled because Well was Dry 

NSP=Not Sampled due to Phase Separated Hydrocarbons 
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Table 5 
Current and Historical Nitrate, Sulfate, and Dissolved Methane Data for 
Monitor Wells MW-5, MW-10, MW-11 A, MW-12, MW-12D, and OW-4 

BJ Services Company, U.S.A. 

Hobbs, New Mexico 

Well Date Nitrate1 (mg/L) Sulfate1 (mg/L) 
Methane 

(mg/L) 

MW-5 

3/23/98 3.87 190 O.0012 

MW-5 

3/9/99 O . l 195 O.0012 

MW-5 

6/10/99 4.73 209 O.0012 

MW-5 
9/14/99 4.3 210 O.OO 12 

MW-5 12/9/99 4.2 210 O.0012 MW-5 
3/9/00 5.3 260 O.0012 

MW-5 

6/8/00 4.7 240 O.0012 

MW-5 

9/13/00 3.93 200 O.0012 

MW-5 

12/7/00 3.27 160 O.OO 12 

MW-10 

3/23/98 0.07 320 0.91 

MW-10 

6/23/98 O . l 325 0.55 

MW-10 

9/30/98 O . l 204 0.81 

MW-10 

12/tO/98 O . l 180 0.091 

MW-10 
3/9/99 O . l 

142 
0.035 

MW-10 
3/9/99 O . l 

2233 
0.035 

MW-10 
9/14/99 O.10 160 0.0049 

MW-10 

12/9/99 0.49 170 0.0039 

MW-10 

3/10/00 0.1 160 0.0056 

MW-10 

6/8/00 O . l 150 0.031 

MW-10 

9/13/00 O . l 160 0.031 

MW-10 

12/7/00 O . l 190 0.17 

MW-11 A 

3/23/98 O.05 190 0.14 

MW-11 A 

6/23/98 O . l 225 0.11 

MW-11 A 

9/30/98 0.4 196 0.043 

MW-11 A 

12/10/98 0.7 188 0.033 

MW-11 A 

3/10/99 
O . l 164 

0.094 

MW-11 A 

3/10/99 
O . l 2 2273 

0.094 

MW-11 A 6/10/99 O . l 181 0.0036 MW-11 A 

9/13/99 0.22 250 O.OO 12 

MW-11 A 

12/9/99 O . l 290 0.0079 

MW-11 A 

3/9/00 0.11 270 0.037 

MW-11 A 

6/8/00 O . l 240 0.0069 

MW-11 A 

9/13/00 O . l 320 O.0012 

MW-11 A 

12/7/00 O . l 260 0.0096 
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Table 5 
Current and Historical Nitrate, Sulfate, and Dissolved Methane Data for 
Monitor Wells MW-5, MW-10, MW-11A, MW-12, MW-12D, and OW-4 

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

WeU Date Nitrate1 (mg/L) Sulfate1 (mg/L) 
Methane 

(mg/L) 

MW-12 

3/23/98 <0.05 240 O.OO 12 

MW-12 

6/23/98 O . l 240 O.0012 

MW-12 

9/30/98 O . l 168 O.0012 

MW-12 

12/10/98 O . l 202 O.0012 

MW-12 

3/10/99 
O . l 137 

O.0012 

MW-12 

3/10/99 
O . l 2 1933 

O.0012 

MW-12 6/10/99 O . l 217 O.0012 MW-12 

9/14/99 O.10 230 O.OO 12 

MW-12 

12/9/99 O . l 180 O.OO 12 

MW-12 

3/10/00 O . l 210 O.0012 

MW-12 

6/8/00 O . l 220 O.0012 

MW-12 

9/13/00 O . l 240 O.OO 12 

MW-12 

12/7/00 O . l 260 O.0012 

MW-12D4 

7/2/99 2.1 249 0.0015 

MW-12D4 

9/14/99 O.10 200 0.0065 
MW-12D4 12/9/99 O . l 210 0.0015 MW-12D4 

3/9/00 0.14 200 O.OO 12 
MW-12D4 

6/8/00 O . l 240 O.OO 12 

OW-45 

6/10/99 3.96 192 O.0012 

OW-45 

9/14/99 3.5 200 O.OO 12 

OW-45 
12/9/99 3.4 200 O.OO 12 

OW-45 

3/9/00 3.6 200 O.OO 12 
OW-45 

6/8/00 3.4 190 O.OO 12 

OW-45 

9/13/00 3.21 170 O.OO 12 

l=By EPA Method 300, except as noted 

2=By EPA Method 353.3 

3=By EPA Method 375.4 

4=Well not sampled aftet 6/8/00 

5=Well not sampled after 9/13/00 

mg/L = milligrams per liter 
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BROWN AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: 

1. PROJECT INFORMATION 
Project Numbe 

Client: 

r: i ^ i f y - t * Task Number : 0 1 Date: / .V 1 - ^ T i m e : k " • ^ 

Project Locat ion: 

Personnel:, 

Weather. 

2. WELL DATA 
Casing D iamete r , inches Type: C^pvc • Stainless Q Galv. Steel • Teflon® Q Other_ 

Screen Diameter:. inches Type: & p v c • Stainless • Galv. Steel • Tenon® • Other:_ 

Total Depth of We l l : 
1 - l i feet F rom: rj( Top of Well Casing (TOC) Q Top of Protective Casing • Other: 

Depth to Static Wate r. feet From: (A, Top of Well Casing (TOC) Q Top of Protective Casing Q Other. 

Depth to Product:. feet F rom: Q Top of Well Casing (TOC) Q Top of Protective Casing • Othen_ 

Length of Water Column: ^-f - ' n ^ feet Wel l Vol 9 -6 
ume: •* (, 

. gal Screened Interval (from GS) : 

Note: 2-inch well = 0.167 gai-Tf 4-inch well = 0 667 gal/ft 

3. PURGE DATA ( „ 
£2 Bailer. Size: J • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 

Purge Method: Q centrifugal Pump Q Peristaltic Pump Q Inertial Lift Pump Q Other: 

i _ .. Q Stainless Sd PVC • Teflon© • Other: 
Materials. Pump/Bai ler Q D e < J | c a t e d Q P r e p a r e d off-Site Q Field Clelr^ed cybisposable 

NA t r i a l s ' Roofe/Tubino, a Polyethylene Q Polypropylene • Teflon® • Othery/ 
Mate . I^J? g Q D e d j c a t e d Q P r e p a r e d Off-Site • Field Cleaned 43 Disposable 

Equ ipment Mode l (s ) 

Was well purged dry? • Yes C3. No Pumping Rate:_ . gal/min 

Time 
Cum. Gal lons 

Removed 
pH T e m p 

Spec. 

Cond. 
Eh 

Dissolved 

Oxygen 
Turbidity 

Other: 
Comments 

/- / L r • ! ' . ; / / ( , ..>f & - » — • 

j . j L — -
C"i_ c < — 

-> V 

5 - 3 
P-7'f - C < K-<~-.^ 

4. SAMPLING DATA 
Method(s): 

i j f Bailer, Size: / Q Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
• Peristaltic Pump • Inertial Lift Pump • Other. 

• Stainless GlVvC Q Teflon® • Other: Materials: Pump/Bai ler 
• Dedicated • Prepared Off-Site • Field Cleaned ft Disposable 

. . T , . „-,( J • Polyethylene • Polypropylene Q Teflon® • Other: 
Materials: T u b i n g / R ^ Q D e d i c a l e d Q Prepared Off-Site • Field Cleaned r J 5 

Depth to Water at T ime of Sampl ing 

isposable 

Field Fi l tered' ' • Yes • No 

Sample ID: M L \ Sample T ime: # of Containers: 

Duplicate Sample Collected? • Yes Jfl No ID: 

Geochemica l Analyses 

Ferrous Iron: — mg /L 

DO: mg /L 

Nitrate: mg /L 

Sulfate: ~* mg/ l 

Alkalinity: —' mg/L 

5. COMMENTS 

Note: Include comments such as well condition, odor, presence ol NAPL. or other items not on the held data sheet 

F O R M G W - 1 | R e v 619/99 . w a i ) 
0 • y" L 

Signature 



BROWN AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: f V ] u r L ( 

1. PROJECT INFORMATION 
Project Number:. 

Client: P j T ' ^ V C ^ 

Task Number : Dl* Date: Time: 

Project Location: t_ J 

Personnel : 0 ' ^ A r 

Weather . 

2. WELL DATA 
Casing Diameter:. "7-7 inches Type: rjf. p v c Q Stainless Q Galv. Steel • Teflon® • Other: 

Type: CrVvC • Stainless • Galv. Steel Q Teflon® • Other: 

F rom: r j 1 Top of Well Casing (TOC) Q Top of Protective Casing • Other 

F r o m " 171 T n n n l tA/ol l T a c i n n ( T n n f" l T n n rtF D r n l a M i u o r ^ f i n n r l n t h n r 

Screen Diameter:. inches 

Total Depth of Wel l : feet 

Depth to Static Water: > a feet F rom: Top of Well Casing (TOC) O Top of Protective Casing • Other: 

F rom: Q Top of Well Casing (TOC) • Top of Protective Casing • Other 

=-yvr 1 

Wel l Volume: ' — gal Screened Interval (from GS) : 

Depth to Product:. feet 

Length of Water Column: S • / feet Wel l Volume: 

Wofe. 2-inch well = 0.167 gal/ft 4-inch well = 0 667 gal/n 

3. PURGE DATA ,, 
sFeailer, Size: _£ • Bladder Pump Q 2" Submersible Pump • 4" Submersible Pump 

Purge Method: Q C e n t n f u g a | P u m p • Peristaltic Pump • Inertial Lift Pump Q Other: 

R .. • Stainless & P V C • Teflon® Q Other: ^ 
Materials. Pump/Hailer Q D e d j c a t e d Q P r e p a r e d off-Site Q Field Cleaned UltDisposable 

Q Polyethylene Q Polypropylene Q Teflon® • Other:, 

Equ ipmen t Mode l (g j 

1. V / ^ ~ i ? f ^ 
Materials: Rppa/Tubing - „ r 

Q Dedicated Q Prepared Off-Site Q Field Cleaned Gj\Disposable 

Was well purged dry? • Yes & No Pumping Rate: gal/min 

Time 
Cum. Gallons 

Removed 
PH T e m p 

f i t /> 

Spec 
Cond . 

Eh 
Dissolved 

Oxygen 
Turbidity 

Other: 
Comments 

7 A , • > - 7 - t / f i 
J '• 

'}->' 

4. SAMPLING DATA 
Method(s 

-O^Bailer, Size: _t • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
• Peristaltic Pump • Inertial Lift Pump • Other: 

V" 
Materials: Pump/Bai ler • Stainless a'1 PVC • Teflon® • Other: 

U Dedicated • Prepared Off-Site U Field Cleaned 3\ Disposable 
. . . . . y . . /rl • • Polyethylene • Polypropylene • Teflon® • Other 
Materials: Tubing/F^ope • Dedicated • Prepared Off-Site U Field Cleaned tiPBi 

Depth to Water at Time of Sampl ing: 

Sample | D ; / ^ ; w N Sample T ime : "> • i 

Duplicate Sample Collected? • Yes di' No ID. 

{9 Disposable 

Field Filtered? • Yes • No 

# of Containers. 

Geochemica l Analyses 

Ferrous Iron: mg/L 

DO. m g / L 

Nitrate: mg/l 

Sulfate: — mg/L 

Alkalinity: mg/t 

5. COMMENTS 

Note Include comments such as well condition, odor, presence of NAPL, or other items not on the held data sheet 

I-OR IVi GW-1 [RRV - wah) Signature 



DROWN AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: f 4 l ' J ~* 

1. P R O J E C T I N F O R M A T I O N 

Project Number: / J~ ^ ^" Task Number: ^ * Date: / y~ ~^ * J J Time: 7 '• ^ 

Client: fh KT S \JCS Personnel: O^V^i (T-/" -*» — 

Proiect Location: Ai t i Weather: ^-L^^'-O <^->{~fJ 

2. W E L L D A T A 

• )• 
Casing Diameter: inches 

Type : q f a v c Q Stainless • Galv. Steel • Teflon® • Other: 

Screen Diameter: ^ inches Type : r^'pVC • Stainless • Galv. Steel • Teflon® Q Other: 

Total Depth of Wel l : L "7 " ^ e e t F rom: Top of Well Casing (TOC) • Top of Protective Casinq • Other: 

Depth to Static Water: . S S " ' "71 feet F rom: Of Top of Well Casing (TOC) • Top of Protective Casing • Other: 

Depth to Product: feet F rom: • Top of Well Casing (TOC) • Top of Protective Casing Q Other 

Length of Water Column: 'T ^ feet Wel l Vo lume: f* . qal Screened Interval (from GS)-

Note: 2-inch weil = 0.167 gal/ft 4-inch well = 0.667 galAt 

3. P U R G E D A T A 
i 

rSBailer, Size: J • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 

Purge Method: Q Centrifuqal Pump • Peristaltic Pump • Inertial Lift Pump • Other: Equ ipment Mode l fsJ 

. . . . . „ , „ ., Q Stainless G^pvc Q Teflon® Q Other: . , 
Materials. Pump/Batler Q Dedicated • Prepared Off-Site Q Field Cleaned ^Disposable , . V f £ " i o \ 5 
Materials: E ^ e n - u b i n g ° Polyethylene • Polypropylene Q Teflon® Q Other 

• Dedicated Q Prepared Off-Site • Field Cleaned & Disposable 2. 

Was well purged dry? Q Y e s [ > ' N o Pumpinq Rate: qal/min 

Time 
Cum. Gal lons 

Removed 
pH Temp 

Spec. 
Cond . 

Eh 
Dissolved 

Oxygen 
Turbidity 

Other: 
Commen ts 

>":..>> ) )3 c\ - - , ' . < > -

X • •> t- -71-', > T i p -

5": 3 •• L r; / ) - ^ 

4 . S A M P L I N G D A T A v 

, ,. .. f2f Bailer, Size: ^ Q Bladder Pump • 2" Submersible Pump Q 4" Submersible Pump 
Metrtoa(S). Q P e r i s ( a t t i c P u m p a | n e r t i a | Lift Pump Q Other. 

Matenals: Pump/Bai ler a s , a i f l l e s s ^ ' p v c D T e " o n ® Q ° , h e r : 

• Dedicated • Prepared Off-Site • Field Cleaned (^Disposable 
. . . - , . . 1 • Polyethylene • Polypropylene • Teflon® • Other: 

Materials. T u b . n g / * B p * • Dedicated • Prepared Off-Site • Field Cleaned & Disposable 

Depth to Water at T ime of Sampl inq: Field Fi l tered? • Yes • No 
'7 ' ) . i Q 

Sample ID: T ' ' Sample T ime: ' • •* # of Containers: f 

Duplicate Sample Collected"? • Yes q| x No ID: 

Geochemica l Analyses 

Ferrous Iron: ^ mq/ l 

DO: v ' m a / L 

Nitrate: mq/ l 

Sulfate: ' ma/I 

Alkalinity: . A ! > mq/t 

5. COMMENTS 

Wofe Include comments such as well condition, odor, presence ot NAPL. or other items not on the held data sheet 

F O R M GW-1 [P»» 6/B/99 • waN Signature 



BROWN AMU 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: ftOur^ 

1. P R O J E C T INFORMATION 
Project Number: I X l T ^ ^ " Task Number: 0' 
Client: /!>T f 
Project Location: <£ 

Date: 
c 1 7 

Time: I - J 
A ) , Personnel 

Weather: 1 — 3 

2. WELL DATA 
Casing Diameter:. -2r inches 

Screen Diameter: . inches 

Total Depth of Wel l : ' ^ feet 

Depth to Static W a t e r f T 7 . T> feet 

Depth to Product : , Teet 

Type: f r j lpvc • Stainless • G3lv. Steel • Teflon® • Other:_ 

Type: d 'PVC • Stainless Q Galv. Steel • Teflon® • Other: 

Prom: r)f Top of Well Casing (TOC) Q Top of Protective Casing • Others 

From: CL Top of Well Casing (TOC) Q Top of Protective Casing • Other:_ 

From: Q Top of Well Casing (TOC) Q Top of Protective Casing • Other_ 

Length of Water Column: H ^ feet Well Volume: I j T gal Screened Interval (from GS): 

Note: 2-inch well = 0.167 gal/ft 4-inch well = O 667 gal/ft 

3. P U R G E DATA 
^Ba i le r , Size: ± • Bladder Pump Q 2" Submersible Pump Q 4" Submersible Pump 

Purge Method: Q Centrifugal Pump • Peristaltic Pump • Inertial Lift Pump Q Other: 

• Stainless (LlVvC • Teflon® • Other: 
Materials: Pump/Bai ler • Dedicated Q Prepared Off-Srte Q Field Cleaned ^ Disposable 

v, , . XT . U- Q Polyethylene • Polypropylene • Teflon® • Other 
Materials: Rbjp_e/Tubing Q Dedicated • Prepared Off-Site • Field Cleaned & 

• Yes t r No Was well purged dry? Pumping Rate:. 

Disposable 

gal/min 

1. . 

2. 

3 

Equipment M o d e l ( s j 

Time 
Cum. Gallons 

Removed 
pH Temp 

Spec. 
Cond. 

Eh 
Dissolved 
Oxygen 

Turbidity 
Other: 

Comments 

••. j L. /"Kx ' £"~'"i - o i V'— 
b- n J -• 

A U pis — — 

Jl 4. SAMPLING DATA 
•c5-Bailer, Size: _J_ • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
• Peristaltic Pump • Inertial Lift Pump Q Other. 

/ 

Method(s): 

. . L . , „ / Q , : , „ r • Stainless j2»,PVC • Teflon® • Other: 
Materia s' Pump/Bai ler *^ -H 

• Dedicated Q Prepared Off-Site • Field Cleaned Disposable 
- r i w S] /R Q P o l Y e l h Y l e n e a Polypropylene • Teflon® • Other. 

Materials: T\Jbipg/Kope Q D e d j c a t e d Q P r e p a r e d Off-Site Q Field Cleaned .^'Disposable 

Depth to Water at Time of Sampl ing: Field Filtered? • Yes • No 

/ ^ l i t- l j - ~1 Sample T ime: ' 7 - '-/-^ # of Containers: ^ Sample ID: 

Duplicate Samp le Co l l ec ted 9 • Yes No ID: 

Geochemica l Analyses 

Ferrous Iron: —' m g / L 

DO: mg /L 

Nitrate: mg /L 

Sulfate: — - mg /L 

Alkalinity: w ' mg/L 

5. COMMENTS 

Note Include comments such as well condition, odor, presence of NAPL. or other items not on tlie held data sheet 

r-ORWl GW-1 IPRV 5/W99 - wah) 

^1 

Signature 



BROWN AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: A U ^ l S . 

1. PROJECT INFORMATION 
Project Number: / ) - ' ^ f \ ' ^ Task Number: ^ / ? 

Client: (h7 5 \f cA 
Date: 

/JL • 1 ' J O 

Project Location:. i i 
Personnel: p ^ T / t f ^ j ~e ' 

Weather: i C Q ^ . , , V ~ 

Time: h ' •>-> 

2. WELL DATA 
Casing Diameter. , 

l 3 N inches 

Screen Diameter:. n— 
Type: r ^ p v c Q Stainless Q Galv. Steel Q Teflon® Q Other: 

Type : A p v c • Stainless Q Galv. Steel • Teflon® • Other: 

Total Depth of Wel l : U K U - feet F rom: 
• 1 

0 Top of Well Casing (TOC) Q Top of Protective Casing • Other: 

Depth to Static W a t e O V ' i T "k feet F rom: Q\ Top of Well Casing (TOC) • Top of Protective Casing • Other: 

Depth to Product: , ; feet F rom: Q Top of Well Casing (TOC) • Top of Protective Casing • Other 

Length of Water Column: S ' S f feet Wel l Volume: gal Screened Interval (from GS):_ 

Note: 2-inch well =0.167 gal/ft 4-inch well = 0 667 gal/n 

3. PURGE DATA 
^ . Bailer, Size: j • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 

Purge Method: Q Centrifugal Pump • Peristaltic Pump • Inertial Lift Pump Q Other: 

.. Q Stainless Er-PVC • Teflon® Q Other, 
Materials: Kump/Baner Q D e d l c a t e t j Q P r e p a r e d Off-Site • Field Cleaned Jfl Disposable 

.. . . i ,^<I^„/T-,.i,i„„ • Polyethylene • Polypropylene • Teflon® • Other: 
Materials. F&pe/Tubmg Q Q Prepared Off-Site • Field Cleaned <£5l 

Pumping Rate: 

Equ ipment M o d e l f s ) 

1. 'old & 

Was well purged dry? Q Yes Qf No 

isposable 

gal/min 

Time 
Cum. Gallons 

Removed 
PH T e m p 

Spec 

Cond. 
Eh 

Dissolved 

Oxygen 
Turbidity 

Other: 
Comments 

L "y6-u 

i HP 

• f f l - 7 'Co- ^ 

4. SAMPLING DATA , 
Method(s) 

p.Bailer, Size: J Q Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
Q Peristaltic Pump U Inertial Lift Pump • Other: 

Ma 
. • i • D,,™/d7T"iJ, • Stainless til PVC • Teflon® • Other: terials: Pump/Bai ler 

Q Dedicated • Prepared Off-Site • Field Cleaned § Disposable 

-i- ' i_- irv s • Polyethylene • Polypropylene • Teflon® • Other: 
Materials: Tubing/R,0£e Q | i Dedicated • Prepared Off-Site • Field Cleaned (^Disposable 

Depth to Water at Time of Sampl ing: 

Sample I D : / 1 ' ) Sample T i m e , 

Duplicate Sample Collected? • Yes ijk' No ID 

Field Filtered? • Yes • No 

# of Containers: 

Geochemical Analyses 

f 
Ferrous Iron: ( 3 mg /L 

DO: 

Nitrate: 

Sulfate: 

Alkalinity: 

_ mg /L 

. mg /L 

. mg /L 

/ / mg/L 

5. COMMENTS 

/Vofe. Include comments such as well condition, odor, presence ol NAPL. or other items not on the field data sheet 

*1 
F O R M GW-1 (Pp./5/3/99 - wah| Signalure> 



BROWN ANu 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: Ml^~WA 

1 . P R O J E C T I N F O R M A T I O N 

Project Number: / ^ T ^ l *~ Task Number : Date: f ' 3 ° T i m e : ! ^ - 3 J 

Client' 8 Tl 5 V O ' Personnel: r f i i £ ? A t " U ; C / - " - ' ^ . 

Project L ocation: H i ) » I - Weather: i ' - - ^ , £"> '*-cJ Project L 

2 . W E L L D A T A 

Casinq Diameter: " ^ - N inches Type: r4 ' P VC • Stainless • Galv. Steel • Teflon® Q Other: 

Screen Diameter: inches Type: Q^pvc • Stainless • Galv. Steel • Teflon® • Other: 

Total Depth of W e l l / 9 V ^ feet From: r i Top of Well Casing (TOC) Q Top of Protective Casing • Other: 

Depth to Static Water: 5 * 9 ' ^ feet F rom: Q;\ Top of Well Casing (TOC) Q Top of Protective Casing • Other 

Depth to Product: ' k feet F rom: Q Top of Well Casing (TOC) • Top of Protective Casinq • Other 

Lenath of Water Column: f~\ ' ^ ' feet Wel l Vo lume: qal Screened Interval (from GS): 

Wofe: 2-inch well =0.167 gal/ft 4-inch well = 0.667 gal/ft 

3. PURGE DATA j V 

Bailer, Size: j • Bladder Pump Q 2" Submersible Pump • 4" Submersible Pump 
Purge Method: Q C e n t r j f l j a a | P u m D Q p e r j S ta l t ic Pump • Inertial Lift Pump • Other: Equ ipment M o d e l ( ^ ) 

, , , . , n ,TC7*> Q Stainless A PVC Q Teflon® Q Other: ^ 

Materials. Pump/BjaJeT • Dedicated • Prepared Off-Site Q Field Cleaned q^isposable 1. V v C l i / D ' - J 

M l 1 f f T l W T u b i n a Q Polyethylene • Polypropylene Q Teflon® • Other: / 
- K_B? 9 • Dedicated • Prepared Off-Site Q Field Cleaned C^TJisposable 2. 

Was well purged dry? Q Y e s Oi No Pumpinq Rate: qal/min 

Time 
Cum. Gal lons 

Removed 
pH T e m p 

Spec 
Cond. 

Eh 
Dissolved 
Oxygen 

Turbidity 
Other: 

Comments 

-?• IS -

n-si -76-4 
, i ! 

i 

n - u -

/ — • 
4. SAMPLING DATA ,. 

tZi Sailer, Size: Q Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
Metho (s). Q p e n s t a | t | c R u m p Q | n e r t i a | L i f t P u n n p Q other: 

k . , • ,_. „ ,nL? j j . • Stainless a V v C • Teflon® • Other: 
Materials: Pump/Bai ler 

• Dedicated Q Prepared Off-Site • Field Cleaned • Disposable 
. , _ . . ,fC "N Q Polyethylene Q Polypropylene • Teflon® • Other: 

Materials. 1 UDing/l^ope Q Dedicated • Prepared Off-Site • Field Cleaned ^Disposable 

Depth to Water at T ime of Samol inq : Field Filtered? • Yes A No 

Sample ID: ^--» - f t Sample T ime: f ^ • L l ^ # of Containers: 

Duplicate Sample Collected? • Yes ta\ No ID: 

Geochemica l Analyses 

Ferrous Iron: 5 ' mq/L 

DO: X m q / L 

Nitrate: m q / L 

Sulfate: m g / L 

Alkalinity: • ' mo/L 

5. COMMENTS 

Note: Include comments such as well condition, odor, presence of NAPL. or other items not on the field data sheet. 



BROWN AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: p i U H " 1 -

1. PROJECT INFORMATION 
Pro jec t N u m b e r : / A-v. ¥ i '~~ T a s k N u m b e r : <•* 1 ' 

Client: j"!) J J ^ 

D a t e : 

P e r s o n n e l : 0 , C A Z - V C 

Time: 

Pro jec t L o c a t i o n : , W e a t h e r . C ^ ^ -

2. WELL DATA 
C a s i n g D i a m e t e r : , inches T y p e : Q \ ' P V C • Stainless • Galv. Steel • Tef lon® Q Other: 

S c r e e n D i a m e t e r : . inches T y p e : QJ P V C • Stainless • Galv. Steel • Tef lon® • Other: 

T o t a l D e p t h o f W e l l : ( bM- °feet F r o m : c i , Top of Wel l Cas ing (TOC) • Top of Protective Casing • Other._ 

D e p t h t o S t a t i c W a t e r j T " J I f e e t F r o m : rS Top of Wel l Cas ing (TOC) U Top of Protective Casing • O t h e r 

D e p t h t o P r o d u c t : , f e e t 

L e n g t h o f W a t e r C o l u m n : ^ feet 

F r o m : • Top of Wel l Cas ing (TOC) • Top of Protective Casing • O t h e r , 

W e l l V o l u m e : gal S c r e e n e d I n t e r v a l ( f r o m G S ) : , 

Wofe. 2-inch wel l =0 .167 gal / f t 4-inch wel l = 0. 6 6 7 gaMT 

3. PURGE DATA , n 

A Bailer, Size: • B ladder Pump • 2" Submers ib le P u m p Q 4" Submersib le Pump 
P u r g e M e t h o d : Q C e n t n f u g a | P u m p Q Peristalt ic Pump • Inertial Lift Pump Q Other: 

/ R " ~ T ^ Q Stainless L i4>VC • Tef lon® • O the r , 
M a t e r i a l s . P u m p / ^ a n e r Q D e d l c a t e d Q P r e p a r e { ) o f f -S i te • Field C leaned a 'D i sposab le 

M t r ials- R o n e r r u b i n a Q P o | y e t h y | e n e a Polypropylene • Tef lon® • Other: 
M a t e . r ^ j ^ g Q D e d j c a t e d Q p r e p a r e d Off-Site • Field C leaned Disposable 

E q u i p m e n t M o d e l ( s ) 

1 . 

W a s w e l l p u r g e d d r y ? • Yes • No P u m p i n g R a t e : . gal/min 

2 . . 

3. 

Time 
Cum. Gallons 

Removed 
pH Temp 

Spec. 
Cond. 

Eh 
Dissolved 

Oxygen 
Turbidity 

Other: 
Comments 

w ? 
7 • J L n-m 3 i >7 

4. SAMPLING DATA s | 

f iTBailer, Size: J Q Bladder Pump • 2" Submersib le Pump • 4" Submersible Pump 
M e t h o d ( s ) 

• Peristalt ic Pump • Inertial Lift Pump • Other: 

M a t e r i a l s : P u m p / E ^ a i l e / 

M a t e r i a l s : T u b i n g / h i o p e 

Q Stain less Q PVC • Tef lon® Q Other: 

• Dedicated • Prepared Off-Site • Field C leaned • Disposable 

• Polyethylene • Polypropylene • Tef lon® • Other. 

• Dedicated • Prepared Off-Site • Field C leaned Cj Disposable 

D e p t h to W a t e r a t T i m e o f S a m p l i n g : 

S a m p l e ID : fa W " M S a m p l e T i m e : / / • ' - ^ 

D u p l i c a t e S a m p l e C o l l e c t e d 7 • Yes y i No I D : 

F i e l d F i l t e r e d ? • Yes • No 

# of Containers: ~] 

G e o c h e m i c a l A n a l y s e s 

F e r r o u s I r o n : \ m g / L 

D O : 

N i t r a t e : 

S u l f a t e 

. m g / L 

m g / L 

m g / L 

"( ? J 
Alkalinity: ' mg/L 

5. COMMENTS 

Note: Include comments such as well condition, odor, presence ol NAPL. or other items not on the Held data sheet. 

F O R M G W - 1 (Rev S/H/99 - W.-.I-) 
S 111 

Signature 



BROWN AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: /V jU j -P 

1. PROJECT INFORMATION 
Project Number:. Task Number: J 1 

Client: fc^WH 
Date: T i m e : 

Project Locat ion: , 

Personnel: I D C - / - * ^ 

Weather : , _ . , L J , 

JL 

2. WELL DATA 
Casinq Diameter: inches Type: Q V V C • Stainless Q Galv. Steel • Teflon® • Other: 

Screen Diameter: inches Type: _. p v c • Stainless • Galv. Steel • Tenon® • Other: 

Total Depth of Wel l : (•> * ^ feet From: C3X Top of Well Casing (TOC) Q Top of Protective Casinq • Other: 

Depth to Static W a t e r f \ f ' 6 # " f e e t From: [fl Top of Well Casing (TOC) Q Top of Protective Casing • Other: 

Depth to Product: ' feet From: Q Top of Well Casing (TOC) Q Top of Protective Casing • Other 

Lenath of Water Column: (> - feet Wel l Vo lume: / <-> qal Screened Interval (from GS) : 

Note: 2-inch well = 0.167 gal/n 4-inch well = 0.667 gat/ft 

3. PURGE DATA 

Purge Method: 

Materials: Pump/Bt_—• 

. >\ 
Bailer. Size: • Bladder Pump Q 2" Submersible Pump Q 4" Submersible Pump 

• Centrifugal Pump Q Peristaltic Pump • Inertial Lift Pump • Other: 

Q Stainless Q^PVC • Teflon® • Other , 

Materials'. Ftape/Tubing 

W a s well purged dry? 

• Dedicated • Prepared Off-Site • Field Cleaned (^Disposable 

Q Polyethylene • Polypropylene Q Teflon® Q Other; 
• Dedicated Q Prepared Off-Site Q Field Cleaned 

• Yes • No Pumping Rate : , 

i Disposable 

gal/min 

1 . . 

2. 

3. 

Equipment Mode l (s ) 

Time 
Cum. Gal lons 

Removed 
pH Temp 

Spec. 
Cond. 

Eh 
Dissolved 

Oxygen 
Turbidity 

Other: 
Comments 

L mi LA Ci ^c\\. 

I n-u i -___: 
L 

4. SAMPLING DATA 
A Bailer, Size: J_ 

Method(s): 

M 

Q Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
• Peristaltic Pump D Inertial Lift Pump • Other: 

• Stainless CiVvC • Teflon® Q Other:. aterials: Pump/ f ta i l s f ' TT • • - - - - •- -
• Dedicated • Prepared Off-Site • Field Cleaned Qjpisposable 

. . . _ , . _ i i • Polyethylene • Polypropylene • Teflon® • Other, 
Materials: T u b , n g / R W • Dedicated • Prepared Off-Site • Field Cleaned j f t ^ s T b ^ " 

Depth to Water at T ime of Sampl ing: Field Fi l tered? • Yes • No 

Sample ID - f t Sample Time: / f • / - s ^ # of Containers: 

Duplicate Sample Collected7 ja Yes Q No ID: jp^PV 

Geochemica l Analyses 

Ferrous Iron: ' mg/L 

DO: mg/ l 

Nitrate: _ _ _ _ _ _ mg/L 

Sulfate: _ _ _ _ _ _ _ mg/L 

Alkal ini ty: _ _ _ _ _ mg/L 

5. COMMENTS 

Note include comments such as well condition, odor, presence of NAPL, or other items not on the field data sheet 

F O R M GW-1 (RD, S/H/99 - w;,h) Siqnalure 
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APPENDIX B 

Laboratory Analytical Report 

P:\Wp\BJSERV\12832\073r.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 

(713) 660-0901 

Repor t To; 

Brown & Caldwel l 

Rick Rexroad 

1415 Lou is iana 

Suite 2500 

Houston 

TX 

77002-

ph: (713) 759-0999 

Brown & Caldwell 

Certificate of Analysis Number: 

00120263 
Project Name: 

i Site: 

Site Add ress : 

I 
PO Number : 
State: 

fax: (713) 308-3886 

State Cert. No.: 

Date Repor ted: 

BJ Serv ice, Hobbs , NtVt 

Hobbs , NM 

New Mexico 

This Report Contains A Total Of 23 Pages 

Excluding This Page 

And 

Chain Of Custody 

12/22/00 

Date 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Case Narrative for: 

Brown & Caldwell 

Certificate of Analysis Number: 

00120263 

Report To: 

Brown & Caldwell 

Rick Rexroad 

1415 Louisiana 

Suite 2500 

Houston 

TX 

77002-

ph: (713) 759-0999 fax: (713) 308-3886 

Project Name: BJ Service, Hobbs, NM 

Site: Hobbs, NM 

Site Address: 

PO Number: 

State: 

State Cert. No.: 

New Mexico 

Date Reported: 12/22/00 

Diesel Range Organic was request on your sample ID "Field Blank" (spi id: 00120263-10), however, no containers were received to perform 
the analysis. Rick Rexroad was notified, via phone conversation, on December 8, 2000. 

Your sample ID "MW-4" (SPL ID: 00120263-02) was randomly selected for use in SPL's quality control program for the Gasoline Range 
Organics analysis by SW846 Method 8015B. The Matrix Spike (MS) recovery was outside of the advisable quality control limits (Batch ID: 
R26475) due to matrix interference. A Laboratory Control Sample (LCS) was analyzed as a quality control check for the analytical batch and 
all recoveries were within acceptable limits. 

The reported results are only representative of the samples submitted for testing.Any data flags or quality control exceptions associated with 
this report will be footnoted in the analytical result page(s) or the quality control summary page(s). 

Please do not hesitate to contact us if you have any questions or comments pertaining to this data report. Please reference the above 
Certificate of Analysis Number. 

This report shall not be reproduced except in full, without the written approval of the laboratory. The reported results are only representative 
of the samples submitted for testing. 

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

12/22/00 

^*vest, Sonia p a t e 

Senior Project Manager 



H O U S T O N L A B O R A T O R Y 
BeBO INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713)660-0901 

Brown & Caldwell 

R e p o r t T o : 

F a x To : 

Brown & Ca ldwe l l 

Rick R e x r o a d 

1415 L o u i s i a n a 

Suite 2500 

Hous ton 

TX 

77002-

ph: (713) 759-0999 

Brawn & Caldwel l 

Rick Rexroad 

Certificate of Analysis Number: 

00120263 

fax : (713) 308-3886 

P ro jec t Name: 

S i te : 

S i te A d d r e s s : 

P O N u m b e r : 

S ta te : 

S ta te Cert, No.: 

Date Repor ted : 

BJ S e r v i c e , H o b b s , N M 

H o b b s , NM 

New Mexico 

fax : (713) 308-3886 

C l i en t Sample ID Lab S a m p l e ID 

M W - 3 

M W - 4 

M W - 7 

M W - 1 0 

M W - T l A _ 

M W - 1 2 

M V \ M 3 

Dupl ica te 

Field Blank 

Mat r i x 

'00120263-01 

"|6bT20263~02 
n 0 0 1 2 0 2 6 3 - 0 3 ~ 

100120263-04 

' 0 b T 2 0 2 6 3 - 0 i r 

00120263-06 

Water 

Water 

Water 

Water 

;00120263-07 

'0uT20263~-68 

J00120263-09 

|00T20263-10 

jWater 

" Water 

jWater 

IWater 

W a t e r 

Water 

Date C o l l e c t e d 

1 2/7/00 

12 /7 /00" 

1 2/7/00 

12/7/00 

T277/00_ 

1 2/7/00 

12/7700" 

T2/7700 

T 2 / 7 / 0 0 

" l 2 /77ob" 

Date R e c e i v e d 

12/8/00 10:00:00 A M 

12/8/00 10:00:00 A M 

12/8/00 10:00:00 A M 

12/8/00 10:00:00 A M 

i2/876rJT67oo^Aivr 
12/8/00 10:00:00 A M 

12/87oo7o : 00:00 A M 

12/8/0~67 C)~0~0~ob~AM" 

COC ID 

12/8/00 10:00:00 A M 

12/8/00 10:00:00 A M 

083880 

7 8 3 8 8 0 " 

"083880 

083880 " 

0 8 3 8 8 . 

~ 0 8 3 i 8 T 

0 8 3 8 8 0 " 

"(383880" 

083880 

083880 

HOLD] 

n 

n 
r i 

/1 > i n Y 12/22/00 
s ^ j f f i < ^ u A > * £ < . . . . . ...... . . . . .... 

/ / 7 e s l , Sonia Date 

Sen ior Project Manager 

Joel Grice 

Laboratory Director 

Ted Yen 

Qual i ty Assurance Officer 



HOUSTON LABORATORY 
BB80 INTERCHANGE DRIVE 

HOUSTON, T E X A S 77054 

(713) GGO-0901 

Client Sample ID MW-3 Col lected: 12/7/00 S P L Sample ID: 00120263-01 

Site: Hobbs, NM 

Analyses/Method Result Rep.Limit 

D I E S E L RANGE ORGANICS 
Diesel Range Organics 

Surr: n-Pentacosane 

MCL 

Dil. Factor QUAL 

SW8015B 

ND 

712 

0.25 

18-120 

1 

Date Analyzed Analyst Seq. # 

Uriits: mg/L 
12/15/rjTJ21:40 AM 509463 

1 12/15/00 21:40 AM 509463 

Prep Method 

|SW3510B 

GASOLINE RANGE ORGANICS_ 
Gasoline Range Organics 

Surr: 1,4-Difluorobenzene 

MCL 

Surr: 4-Bromofluorobenzene 

ND 0.1 

"95.0 74-721 ' 

777y % 55-150 

SW8015B 
1 

' 1 

1 

Units: m g / L 
12/19/00 19:05 D~R 

12/19/00 19:05 D R 

12/19/00 19:05 D R 

P L i R G J A B L E AROMATICS 
Benzene 

MCL 

Ethylbenzene 

Toluene 

Xylenes,Total 

Surr: 1,4-Difluorobenze 

ND 

7/cT 
ND 

ND 

JSW8021_B_ 
1 

UnitsMjg/L 
12/19/00 19:51 D R 

12/19/00 19:51 D R 

Surr: 4-Bromofluorobenzene 
104 

88 4 

% 72-137 
48-156 

12/19/00 19:51 D_R 

12/79/00 19:51 D W 

1 2 / i W o " 19:57~D~R 

12/19/o779 757 D~R~ 

511555 

'"5Tl555 

511555 

511512 

511512 

511512 

511512 

511512 

511512 

Qualifiers: ND'U - Not Delected at the Reporting Limit 

B - Analyle delected in the associated Method Blank 

" - Surrogate Recovery Outside Advisable OC Limits 

J - Estimated Value between MDL and POL 

>MCL - Result Over Maximum Contamination Limil(MCL) 

I.) - Surrogate Recoveiy Unreportable due to Dilution 

Ml - Matrix Interference 



HOUSTON LABORATORY 
B8B0 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID MW-4 Col lec ted : 12/7/00 SPL Sample ID: 00120263-02 

Site: Hobbs, NM 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

D I E S E L iRANGE O R G A N I C S 
Diesel Range Organics 

Surr: n-Pentacosane 

MCL 

Prep Melhod 

SW3510B 

Prep Date 

12/10/2000 16:22 

0.53 0.22 

"65 5" "% 18-120 " " 

[Prep Initials| 

G A S O L I N E R A N G E O R G A N I C S _ 
Gasoline Range Organics 

SUIT: 1,4-Difluorobenzene 

Surr: 4-Bromoflnorobenzene 

MCL 

0.16 
~87""3 " % 74-121 

87.0 % 55-150 

P U R G E A B L E A R O M A T I C S 
Benzene 

Elhylbenzene 

Toluene 

Xylenes.Total 

Surr: 1,4-Difluorobenzene 

Surr: 4-Bromofluorobenzene 

MCL 
ND 

"T.3" 

ND" 

ND 
" 1 oT 

1 

1 

1 

1 

% " 72-137 
91.9 % 48-156 

SW801 5j3 
1 

1 

Units: mg/L 
"12/15/06 23:37"""A"M " 

12/15/00 23:37 AM 

509466 

"5094 66 

SW8015B Units: m g / L _ 
1 12/19/00 20:0{ D R 511556 

12/19/00 20:01 D R 

12/19/00"20:01 D R 

511556 

511556 

SW8021B 
1 

1 

_ Umts: ug /L 

127l~9Vob_2rjTlB_~D7J^~' 
"12/1 9 7 ^ 2 T 9 T T 6 ~ ~ D _ R " 

"12/19/00"20"16 D R~ 

511513 

511513 

511513 
12/19/00 20:16 D R 511513 
12/19/00 20:16 D_R 

'12/19/00"20M6" D R " 
511513 

"511513 

Qualifiers: ND/U - Not Delected at the Reporting Limit >MCL - Result Over Maximum Contamination Lirnit(MCL) 

B - Acolyte detected in tiie associated Method Blank D - Surrogate Recovery Unieportabte due to Dilution 

' - Surrogate Recovery Outside Advisable OC Limits Ml - Matrix Interference 

J - Estimated Value between MDL and POL 



I 
I 
I 
I 
I 
I 
1 

1 
I 

1 
II 
1 
n 
I I 

D 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID MW-5 Collected: 12/7/00 S P L Sample ID: 00120263-03 

Site: Hobbs, NM 

Analyses/Method Result Rep.Limit 

D I E S E L RANGE O R G A N I C S 
Diesel Range Organics 

Surr: n-Pentacosane 

MCL 

Dil. Factor QUAL Date Analyzed Analyst 

SW8015B ~ 

Seq. # 

ND 0.25 

~7~5\7 % 77720 1 

Units: mg/L 
12/16/6b"o76 ArvT 

I 2 / I 6 / 7 O " 7 7 ~ I 7 ~ A M " 

509467 

"509467 

Prep Melhod 

SW3510B 

Prep Date _ 

12/10/2000 16:22 

]Prep Initials 

IKL 

GASOLINE RANGE ORGANICS 
Gasoline Range Organics 

Surr: 1,4-Difluorobenzene 
Surr: 4-Bromofluorobenzene 

ND 

~90.0" 

"76.o" 
% 

0.1 
"77-127 

% 55-150 

H E A D S P A C E G A S A N A L Y S I S 
Ethane 

MCL 

MCL 

Ethylene 

Methane 

ND 

"ND 
"ND" 

0.0025 

0.0032 

0.0012 

JSW801J5B 
1 

_ 

1 

R S K 1 4 7 
1 

~"1 
1 

Units: mg/L 
12/20/00 21:04 D R 

12/20/00 21:04 D_R 

" 12/20/00"27 :~OT"D"77" 

Units: mg/L 
12/21/00"9:55" 7 7 " A " 

12/21/00 9:55 A A 

12/21/00 9:55 A A 

513629 

"573629 

"513679 

"774224 

~514_224 

"574224 

NITROGEN, N ITRATE (AS N) 
Nitrogen, Nitrate (As N) 

MCL E300 Units: mg/L 
3 27 0.1 12/08/00 11:52 KM 500645 

P U R G E A B L E A R O M A T I C S 
Benzene 

Ethylbenzene 

Toluene 

Xylenes.Total 

Surr: 1,4-Difluoiobenzene 

Surr: 4-Bromofluorobenzene 

S U L F A T E 
Sulfate 

MCL 
ND 

ND 
~ND" 
' ND 

103 

88.5 ' 

160 

1 

1 

1 

_.. 
"% 72-137 

""%" 48-156" 

J>W8fj21B 
1 

Units: ug/L 
12/20/00 21:43 D R 

12/20/00 21:43 D_R 

" 12/20/00 27:43 " D _ R " 
_12/20/o6~2l743" T T R " " 

12/20/00 2 1 : 4 3 7 7 R 

12/70/00 21:43 D R 

MCL E300 U n i t s : mg/L 
20 12/08/00 11:52 KM" 

513475 

~513475 

"513475 

"513475 

513475 

""573477 

500706 

I 

Qualifiers: MD/U - Not Detected at the Reporting Limit 

B - Analyte detected in Ihe associated Method Blank 

' - Surrogate Recovery Ouiside Advisable QC Limits 

J - Estimated Value between MDL and PQL 

>MCL - Result Over Maximum Contamination Limit(MCL) 

D - Surrogate Recovery Unreportable due to Dilution 

Ml - Matrix Interference 



yz 
H O U S T O N L A B O R A T O R Y 

8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

|713) 660-0901 

C l i e n t S a m p l e ID M W - 7 C o l l e c t e d : 1 2 / 7 / 0 0 S P L S a m p l e I D : 0 0 1 2 0 2 6 3 - 0 4 

S i t e : H o b b s , NM 

A n a l y s e s / M e t h o d 

DITESEL^ANGE TOR GA N I C S 
Diesel Range Organics 

Surr: n-Pentacosane 

Resu l t Rep .L im i t Di l . Fac to r Q U A L Date A n a l y z e d A n a l y s t 

M C L 

ND 

58.9 

0.29 

18-120 

S W 8 0 1 5 B 

1 

1 

Units^mg/L 
AM" 
AM" 

12/17/00 5:11 

12/177ob 5:11 

S e q . # 

509470 

509470 

Prep_Ciate 

12/10/2000 1b\22~ 
. .J5SB Initials 

7KT 

G A S O L I N E R A N G E O R G A N I C S 

Gasol ine Range Organ ics 

Surr: 1,4-Difluorob 

Surr: 4-Bromof luorobenzene 

P U R G E A B L E A R O M A T I C S 

Benzene 

Ethylbenzene 

Toluene 

Xylenes.Total 

Surr: 1,4-Dif luorobenzene 

Surr: 4-Brornof luorobenze 

M C L 

ND 0.1 

92.7 % 74-121 

74.3 55-150 

J5W80J 5B^ 
1 

..... ... 

MCL 
ND 

"ND 
"ND" 
"ND ' 

S W 8 0 2 1 B 

1 

1 

1 

103 

T57J5" 

% 72-137 

% " '48-156 

U n i t s : m g / L 

12/19/00 20:04 D_R~ 

12/19/00 20:04 fJ~R 

12/19/00 20:04 D R 

511557 

511557 

511557 

U n r t s M j g / L 

12/19/00 20:42 D R 511514 

12/19/00 20:42 D R 

12/19/00 20:42 D_R 

12/19/00"2'6":42 6"R 

12/19/00 20:42 D_R 

1 2/19/0(5 20:42 b" R~ 

511514 

~ 5 i l 5 1 4 

5T1514 

517514 

511514 

Qua l i f i e r s : ND/U • Not Delected at Ihe Report ing Limit 

B - Ana ly te detected in the associated Melhod Blank 

' - Surrogate Recovery Outside Advisable QC Limits 

J - Es t imated Value between MDL and POI 

>MCL - Result Over Max imum Contaminat ion L imi t (MCL) 

D - Surrogate Recovery Unreportable due to Di lut ion 

Ml - Matrix. Interference 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 060-0001 

Cl ient Sample ID MW-10 Co l lec ted : 12/7/00 S P L Sample ID: 00120263-05 

Site: Hobbs, NM 

Analyses/Method 

D I E S E L RANGE O R G A N I C S 
Diesel Range Organics 

Surr: n-Pentacosane 

Result 

1.5 

"Too" 

Rep.Limit Dil. Factor QUAL Date Analyzed Analyst 

MCL 

0.2 

% 18-120 

SW8015B 
1 

Units: m g / L 
72/T9/0073:41 AM 

12/19/00 8:41 AM 

Seq. # 

512445 

512445 

IPrep Melhod Prep Dale 

12/10/2000 16:22 

G A S O L I N E R A N G E O R G A N I C S 
Gasoline Range Organics 

Surr: 1,4-Difluorobenzene 

Surr: 4-Bromofluorobenzene 

H E A D S P A C E G A S A N A L Y S I S 
Ethane 

Ethylene 

Methane 

0.15 

105 

96.0 

" ND 

""""ND 

"777" 

Prep Initials 

0.1 

"% 74-121 

" 7 7 55-150 

MCL 

0.0025 

0.0032 

~6.0024 " 

NITROGEN, N ITRATE (AS NJ 
Nitrogen, Nitrate (As N) 

P U R G E A B L E A R O M A T I C S 

Benzene 

Ethylbenzene 

Toluene 

Xylenes.Total 

Surr: 1,4-Difluorobenzene 

Surr: 4-Bromofluorobenzene 

S U L F A T E 
Sulfale 

ND 

"7.2 

" ND 

"~7lD 
" ND" 

109 

957) 

"190 

0.1 

SW8015B 
1 

1 

1 

Units: mg/L 
12/19/00'21 7j7"r7"F7 

12/19/00"21:00 D~ R 

% 72-137 

7 7 "48756" 

MCL RSK147 

12/19/00 21:00 D_R 

Units: mg/L 
12/21/00 10:55 A _ A " 

12/21/00 10:55 A_A 

12/27/00 11:30"~A~ A 

511560 

51l7oTJ 

511560 

MCL E300 UnitsMng/L 
1 12/08/0071:52" T 7 M " 

MCL J3J/V8021B 
1 

1 

1 

__ .- . 
1 

1 

U m t s j j j g / L 
1211 9/00"7T7J7"" D _ R " 

12/T9/00 21 :Tj7""7r7T7" 

12/19/00 2L07 D R 

12/19/00 2T.o7 D 7 7 7 

12/19/00 21:07 " D R 

12/19/00 21:67' D""R" 

MCL E300 Units: mg/L 
20 12/08/00 11:52 ' KM" 

514433 

514433 

5T4226 

500648 

511515 

511515 

51 15 i~5 

511515 

511515 

5Tl7l5 

500709 

Qualifiers: ND/U • Not Detected al the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyle detected in the associated Method Blank D - Surrogate Recovery Urireporlable due to Dilution 

' - Surrogate Recovery Outsit In Advisable OC Limits Ml - Matrix. Interference 

J - Estimated Value between MDL and POL 



HOUSTON LABORATORY 
88B0 INTERCHANGE DRIVE 

HOUSTON, TEXAS 7705-1 

| 7 U ) 660-0901 

Client Sample ID MW-11 A Col lected: 12/7/00 SPL Sample ID: 001202G3-06 

Site: Hobbs, NWI 

Analyses/Method Result 

DIESEL RANGE 0_RGANICS 

Diesel Range Organics 

Surr: n-Pentacosane 

0.3 

78.2 

Rep.Limit 

o725 

""18-120 

Dil. Factor QUAL Date Analyzed Analyst Seq. U 

MCL SW8015B 
1 

Units:_mg/L 

12/17/00 6:28 AM 

12/1>70076T28 "AM 

509472 

509472 

Prep Method ' Prep Date 

SW3510B " 12/10/2000 16:22" 

GASGM-TNE RANGE oTRGANICS " 

Gasoline Range Organics 0.12 

Surr: 1,4-Difluorobenzene 106 

Surr: 4-Bromofluorobenzene 84.7 

HEADSPACE G"AS ANALYSIS 

Ethane ND 

ETh^lenTT" " ND 

Methane" TJTOOOTT 

NiTiRi3GE"N, N I T R A T E _ ( A S N) " _ " 
Nitrogen, Nitrate (As N) " ND 

P U R G E A ^ ^ A R r j M A T I C S " 

Benzene 26 

Elhylbenzene ND 

Toluene ND 

Xylenes.Total ' 3.3 

Surr: 1,4-Difluorobenzene 113 

Surr: 4-Bromofluorobenzene 95 3 

SULFATE "̂  
Sulfate 260 

MCL 
0.1 

SW801 5B 
1 

Units: mg/L 
12/19/7ju5^T7o7r"D R 

74-121 

"55-150 

12/19/00 21:03 D R 
511564 

511564 

12/19/00 21:03 D R 

MCL 
0.0025 

0.0032 

0.0012 

RSK147 
1 

Units^ mg/L 
12/21700 11:56~ 77"A"~ 

12/21/00 11:56 A_A 

12/21/00 11:56 A A 

511564 

"514227 

~5l 4227 

514227 

MCL E300 Units: mg/L 
0.1 12/08/00 11:52 KM 500649 

MCL SW8021B Units: ug/L 
12/19/00 21:33 D R 

72-137 

48-156 

12/19/00 21:33 D R 

12/19/U7"2I7373"D R 

MCL 
25 

12/19/00 21:33 D_R 

727T97o7) T J T M " D_R 

12"/19700 27T33 D jR 

E300 Uni ts : m g / L " 

12/08/00 11:52 7<M 

511516 

"5"T75T6 

" 5T15I6 

511516 

" 5 i l 5T6 

511516 

500710 

Qualifiers: ND/tJ - Not Detected at the Reporting Limit 

B - Analyse deiecled in Ihe associated Melhod Blank 

' - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 

>MCL - Resell Over Maximum Contamination Limit(MCl ) 

IJ - Surrogate Recovery Unreportable due to Dilution 

Ml - Matrix Interference 

i z ; : o s ; I l 43 07 AM 



Client Sample ID MW-12 Col lec ted: 12/7/00 SPL Sample ID: 00120263-07 

Site: Hobbs, NWI 

Analyses/Method 

D I E S E L RANGE O R G A N I C S 
Diesel Range Organics 

Surr: n-Penta 

Result 

ND 

Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. U 

MCL 
0.25 

SW8015B 
1 

Units: mg /L 
12/17/00 7:06 AM 

18-120 12/17/00 7:06 AM 

509473 

509473 

Prep Method 

SW3510B 

Prep Date _ 

12/10/2000 16:22 

GA_SOUNE_RANGE ORGANICS 
Gasoline Range Organics 

Surr: 1,4-Difluorobenzene 

Surr: 4-Bromofluorobenzene 

H E A D S P A C E G A S A N A L Y S I S 
Ethane 

Ethyle 

Metna 

NITROGEN,LNITRATJE_(AS N) 
Nitrogen, Nitrate (As N) 

P U R G E A B L E ^ A R O M A T I C S 
Benzene 

Elhylbenzene 

Toluene 

Xylenes.Total 

Surr: 1,4-Difluorobenzene 

Surr: 4-Bromofluorobenzene 

SULFATE 
Sulfate 

MCL 
ND 

"92.7 " 

0.1 
~% "74-127 

SW8015B Units: mg/L 
T2/197ooTT:05~D~"p7 

86.3 55-150 

12/19/00 21:05 D R 

511567 

511567 
12/19/00 21:05 • R 511567 

MCL 
ND 

ND 

ND~' 

0.0025 

0.0032 

~u.0uT2~ 

RSK147 
1 

Units: mg /L 
12/21/00 12:11 A A 514233 
12/21/00 12:11 A A 

12/21/00 12:11 A A 

514233 

514233 

ND 0.1 

MCL 

MCL 

E300 Units: mg/L 
' 12/08/00 11:52 KM 

SW8021B 
27 1 

2.9 ' " ~ 1 

ND " 7 " 
1.9 1 

169 " "%' 72-137~ 

93.6 % 48-156 

260 5 

_ U m t s : _ u g / L _ 
12/19/00 21:59 D^R 

12/19/00 21:59 D_R 

12/19/00 21:59~15"JR 

12/19/007l:59" D_R 

12/79/66 277777777 
12/19/00 21:59 D R 

MCL 

25 

E300 Unitsj mg /L 
12/08/00 7 l :52~ 7 7 7 

500650 

511517 

"511517 

511517 

511517 

'777777 
511517 

"500777 

Qualifiers: ND/U - Not Detecied at the Reporting Limit 

B • Analyle deiecled in the associated Method Blank 

' - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and POL 

>MCL - Result Over Maximum Contamination Limil(MCL) 

D - Surrogate Recovery Unreportable due to Dilution 

Ml - Matrix Interfeience 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

|713) 660-0901 

Client Sample ID MW-13 Collected: 12/7/00 SPL Sample ID: 00120263-08 

Site: Hobbs, NM 

Analyses/Method 

D I ^ S E L " RANGE O R G A N I C S " 
Diesel Range Organics 

Surr: n-Pentacosane 

Result 

0.43 

" 55.1 

jPrep Melhod 

SW3510B 

Prep Date 

,12/10/2000 16:22 

GASOLINE R A N G E O R G A N I C S 
Gasoline Range Organics 

Surr: 1,4-Difluorobenzene 

Surr: 4-Brornofluorobenzene 

P U R G E A B L E A R O M A T I C S 

Benzene 

Ethylbenzene 

Toluene 

Xylenes.Total 

Surr: 1,4-Difluorobenzene 

Surr: 4-Brornofluorobenzene 

ND 

ND 

" ~ N D " 

~ND" 
"io2~ 
88. o" 

Rep.Limit 

6.24 

"% 18-120 

Dil. Factor QUAL Date Analyzed Analyst 

M C L SW8015B 
1 

1 

Units: mg /L 
' l2/17/00 7 : 4 5 ~ A 7 V T 

12/17/00 7 : 4 5 " " A M " 

Seq. # 

5094 74 

509474 

iPrep Initials 

jKL 1 

MCL SW8015B Units: mg/L " 
"ND 0,1 1 12/19/00 22:02 D_R 511568 

"91.7" ""% " 74-T2T 1 "12/I9/OO 22:02 ~D_R 5115>38 

76JJ "% 55-150 1 12/19/00 22:02 D R 511568 

MCL 

72-137 

48-156 

SW8021B 
T 
1 

" "1 

"1 

1 

1 

Units: ug/L 
12/19/00 22:24 D R 

12/19/00 22:24 D R 

12/19/00 22:24 D_R 

"12119/6u~22~24~ D ' I T 

"12n9/Q0 22^2A~D R~ 

12/19/00 22:24 D R 

511518 

" 5l"i5l"8 

"5115T8 

511518 

"511518 

"511518 

Qualifiers: ND/U - Noi Delected at the Reporting Limit >MCL - Result Over Maximum Contamination Lirnit(MCL) 

B - Analyte delected in Ihe associated Melhod Blank D - Surrogate Recovery Unreportable due to Dilution 

' - Surrogate Recoveiy Outside Advisable QC Limits Ml - Matrix Interference 

.) - Estimated Value between MDL and PQL 



H O U S T O N L A B O R A T O R Y 
8880 INTERCHANGE DRIVE 

HOUSTON. TEXAS 77054 

(713) 660-0901 

C l i e n t S a m p l e ID D u p l i c a t e C o l l e c t e d : 1 2 / 7 / 0 0 S P L S a m p l e I D : 0 0 1 2 0 2 6 3 - 0 9 

S i t e : H o b b s , NM 

Analyses/Method Resul t Rep.Limit Dil. Factor Q U A L Date A n a l y z e d A n a l y s t S e q . # 

DIESEL RANGE ORGANICS 
Diesel Range Organics 

Surr: n-Pentacosane 

MCL SW8015B Units: mg/L 
0.49 0 24 

72.3 % 18-120 

12/17/00 8:24 A M 

12/17/00 8:24 AM 

509475 

509475 

Prep Melhod 

iSW3510B 

Prep Date 

12/10/2000 16:22 " 

|Prep Init ialsj 

"'KL 

GASOLINE RANGE ORGANICS 
Gasol ine Range Organics 

Surr: 1,4-Difluorobenzene 

Surr: 4-Brornof luorobenzene 

M C L 

P U R G E A B L E A R O M A T I C S 

Benzene 

Elhylbenzene 

Toluene 

Xylenes.Total 

SUIT: 1,4-Difluorobenze 

Surr: 4-Bromof luorobenzene 

S W 8 0 1 5 B Um' t jS j jT ig /L 

1 "" " 12/19/00 22:05 D_R 

12/19/00 22:05" D R 

511569 

5?1569 

12/19/00 22:05 D R 511569 

Units: ug/L 
12/19/00 22:50 D_R 

T2/19/00 22:50" D R " 

12/19/00 22:50 D_R 

lT /19/00 22x50 D "jR " 

D p T 
~D~~R~ 

12/19/00 22:50 

12/19/00 22:50 511519 

Qua l i f ie rs : ND/U - Noi De lec ted al the Report ing Limit 

B - Analyte detected in ihe assoc ia ted Method Blank 

- Su i togate Recovery Outs ide Advisable OC Limits 

J - Est imated Value between MDL and POL 

>MCL - Result Ovei Max imum Cor i ta in ina l ion L imi l (MCL) 

D - Surrogate Recoveiy Unreportable due to Dilution 

Ml - Matiix Interference 



HOUSTON LABORATORY 
8BB0 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 060-0901 

Cl ient Sample ID Field Blank Co l lec ted : 12/7/00 SPL S a m p l e ID: 00120263-10 

Site: Hobbs, NM 

Analyses/Method 

G A S O L I N E RAN G E ORGAN I C S 

Gasoline Range Organics 

Surr: 1,4-Difluorobenzene 

Surr: 4-Bromofluorobenzene 

PURGEABLE AROMATICS ~ 

Benzene 

Ethylbenzene 

Toluene 

Xylenes.Total 

Surr: 1,4-Difluorobenzene 

Surr: 4-Bromofluorobenzene 

Result 

ND 

~97.6 

'"is.f 

" ~~ND 
ND" 
ND" 
ND 

~i04~ 

" 91. f 

Rep.Limit 

0 1 

% 74-12T 

% 55-150 

Dil. Factor QUAL Date Analyzed Analyst 

% 72-137 

% 48-156 

MCL 

MCL 

SW8015B 
"T 
1 

~ 1 

SW8021B 
1 
1 
1 
1 

Units: mg/L 
12/19/0 o"~23:01 " • R~ 

12/19/00 23:01 

T2/19/00"~23"ToT 
D_R 
D""R~ 

Units: ug/L 
12/19/6b~23:16 D_R 

"127T"9/0 0""23TTt3 ""b7_R" 

T27T9/00 23 r16"Tr7 R 

' 12/19/00 23:16 _ DJR 

Seq. tt 

511570 

"5lT570 

"5TT570 

12/19/00 23:16 D_R " 

12/19/00 23: 75 ') H 

511520 

"5 l f520 

~5Tl520 

"5T152O 

"5lT520 

511520 

ND/U - Not Detecied at the Reporting Limit 

B - Analyle detecied HI Ihe associated Melhod Blank 

' .Surrogate Recoveiy Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 

>MCL - Result Over Maximum Contamination Limit(MCL) 

D - Suuogate Recoveiy Unreportable due to Dilution 

Ml - Matrix Interference 

i:.x :' 1 u 11 1 J ACI 



Quality Control Documentation 



H O U S T O N L A B O R A T O R Y 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713)660-0901 

Quality Control Report 

Brown & Caldwell 
BJ Se rv i ce , H o b b s , NM 

A n a l y s i s : Diesel Range O r g a n i c s 

M e t h o d : SW8015B 

W o r k O r d e r : 

Lab B a t c h ID: 

00120263 

9118a 

M e t h o d B l a n k S a m p l e s in Ana l y t i ca l B a t c h : 

R u n I D : 

A n a l y s i s Date: 

P repara t ion Date: 

HP y_UU 1215B-5094G2 

12/15/2000 19:05 

12/10/2000 16:22 

Units: 

Analyst : 

Prep By: 

mg/L 

A M 

KL Method SW3510B 

Analyte Resul t 

Diesel Range Organics 
Surr: n-Pentacosane 94 2 

Rep Limit 

0 20 
18-1201 

Lab S a m p l e ID 

00120263-01B 

00120263-02B 

00120263-03B 

00120263-04B 

00120263-05B 

00120263-06B 

00120263-07B 

00120263-08B 

00120263-09B 

C l ien t S a m p l e ID 

MW-3 

MW-4 

MW-5 

MW-7 

MW-10 

MW-11 A 

MW-12 

MW-13 

Dupl icate 

RunID: 

Analysis Date: 

Preparat ion Date: 

L a b o r a t o r y C o n t r o l S a m p l e (LCS) 

HP_v_rjui2l5B-509494 Units: mg/L 

12/15/2000 20:22 Analyst: AM 

12/10/2000 16:22 Prep By: Method 

Analy te Spike 
Added 

Result Percent 
Recovery 

Lower ' 
Limit 

Upper 
Limit 

Diesel Range Organics 2.5 2.3 90 21 175 

Mat r i x S p i k e (MS) / Ma t r i x Sp i ke Dup l i ca te (MSD) 

Sample Sp iked: 00120263-01 

RunID: HP V_001 21 5B-509464 

Analysis Date: 12/15/2000 22:19 

Preparat ion Date: 12/10/2000 16:22 

Units: mg/L 

Analyst: AM 

Prep By: Method 

Analyte 

D iese l Range Organics 

Sample MS 
Result j Spike 

I Added 

MS Result i MS % [ MSD | MSD Result : MSD % 
j Recovery I Spike i ; Recovery 

I Added | ! 

ND 1.25! 1.51 109; .31 92.: 

R P D I R P D 

I Limit 

16.71 39 

Low High 
Limit Limit 

13 1301 

Q u a l i f i e r s : ND/U - Not Detected at the Report ing Limit Ml - Matrix Interference 

B - Analyte de lected in the assoc ia ted Method Blank D - Recovery Unreportable due lo Dilution 

J - Est imated value between MDL and ROL ' - Recovery Ouis ide Advisable OC Limits 

T h e percent recoveries for OC samples are correct as repor ted. Due to signif icant figures and 

round ing. Ihe reported RPD may diifer from the d isp layed R P D values but is correct as reported. 



H O U S T O N L A B O R A T O R Y 
8600 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Quality Control Report 

Brown & Caldwell 

BJ Serv i ce , H o b b s , NM 

A n a l y s i s : H e a d s p a c e Gas A n a l y s i s 

M e t h o d : RSK147 

W o r k O r d e r : 

Lab Ba tch ID: 

0 0 1 2 0 2 6 3 

R 2 6 6 0 4 

R u n I D : 

Ana l ys i s Date: 

M e t h o d B l a n k 

VARC_001221A-5M223 

12/21/2000 9:37 

S a m p l e s in A n a l y t i c a l B a t c h : 

Units: mg/L 

Analyst : A _ A 

Analyte 

.Ethan_e 
Ethylene 

itvlethane 

Result |Rep Limitl 
NDi 0 00251 
ND 0 0032' 
ND[_ _0 0012] 

L a b S a m p l e ID 

00120263-03D 

00120263-05D 

00120263-06D 

00120263-07D 

Cl ient S a m p l e ID 

MW-5 

MW-10 

MW-11 A 

MW-12 

S a m p l e Dup l i ca te 

Original Sample : 00120263-03 

RunID: VARCJJ01221A-514224 Units: mg/L 

Ana lys is Date: 12/21/2000 9:55 Analyst : A A 

Analy le 

Bu lane 

Ethane 

Ethy lene 

Isobutane 

Methane 

Propane 

Propy lene 

Sample 
Result 

DUP 
Result 

RPD 

ND NDI 

ND" ' NDI 
ND ND] 
ND ND} 

"ND NDI 

ND NDI 
"ND "~"ND| 

RPD 
Limit 

0 50 

" "o 50 
0 50 
0 "" 50 

~~0 50 
0 "so 

"6 50 

Q u a l i f i e r s : ND/U - Not Detected at Ihe Report ing Limil Ml - Matrix Interference 

B - Analyte detec ied in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Es lnnated value be tween MDL and POL • - Recove i y Outside Advisable OO Limits 

T h e percent recoveries for QC samples are correct as reported. Due lo significant f igures and 

rounding, the lepoi ted RPD may diller f i om the d isp layed RPD values but is cotreol as reported 



H O U S T O N L A B O R A T O R Y 
8880 INTERCHANGE DRIVE 

HOUSTON. TEXAS 77054 

(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
B J Serv ice , Hobbs , NM 

A n a l y s i s : Purgeab le Aromat ics WorkOrder: 00120263 

Method: S W 8 0 2 1 B L a b Batch ID: R26454 

Method Blank S a m p l e s in A n a l y t i c a l B a t c h : 

R u n I D : HP_R_n01219A-5l1322 Units: ug/L Lab S a m p l e ID Client S a m p l e ID 

Analys is Date: 12/19/2000 10:47 Analyst : D R 00120263-01A MW-3 

00120263-02A MW-4 

00120263-04A MW-7 

00120263-05A 

00120263-06A 

MW-10 

MW-11A 
Analyte Result Rep Limit 

00120263-05A 

00120263-06A 

MW-10 

MW-11A 
Benzene ND 10 

00120263-05A 

00120263-06A 

MW-10 

MW-11A 

Ethylbenzene 1 . ND 1J) 00120263-07A MW-12 

Tnlnone ND 10 00120263-08A MW-13 
Xylenes,Total 

Surr 1,4-Difluorobenzene 
Surr 4-Bromofluorobenzene 

ND 
105.0 
86.9 

l_0 
72-137 
48-156 

00120263-09A 

00120263-10A 

Dupl icate 

Field Blank 

Laboratory Control S a m p l e ( L C S ) 

RunID: 

Analys is Date: 

H P _ R _ 0 0 1 2 1 9 A - 5 1 1321 

12/19/2000 9:56 

Units: ug/L 

Analyst : D_R 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Benzene 50 54 108 70." 130 

Ethy lbenzene 50 49 97 70, 130 

Toluene 50 48 96 70| T30 
Xylenes.Tota l " ~ 1 5 0 141" 94 7~dl 

130 

M a t r i x j j p i k e (MS) / Ma t r i x Sp ike D u p l i c a t e (MSD) 

Sample Sp iked : 00120263-01 

RunID: HP_R_001219A-511510 Units: ug/L 

Analys is Date: 12/19/2000 17:43 Analyst: D^R 

Analyte Samp le MS " MS Result MS % " j MSD ] MSD Result MSD %""" RPD j RPD Low High" ' 
Result Spike Recovery Spike Recovery Limit Limit Limit 

Added Added 

Benzene ND 20 15i 75.3 20, ' -te," 90.0 17 8 21 " 3 2 164 

E lhy lbenzene ND' "~ ~ 20' "\2 62.2] 2(T 15] 75 .1 18.8 19 ~~52 142 

To luene ND' 20i 13| 65.7 ' 20' " 16l" TO "iVTf? 20 38 159 

Xy lenes.Tota l ND 60' 38! 63.3 60' ' 40; 76.7 "V.01 
18 " 5 3 144 

Q u a l i f i e r s : ND/U - Not De lec ted at Ihe Report ing Limit Ml - Matrix Interference 

R - Ana ly le de lec ted in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Es t ima ted value be tween MDL and PQL ' - Recove iy Outside Advisable QC Limits 

T h e percent recoveries for OC samples are correct as reported. Due to signif icant f igures and 

rounding, the reported RPD may differ f iom Ihe displayed RPD values but is cor iect as reported. 



H O U S T O N L A B O R A T O R Y 
8BB0 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713)660-0901 

Quality Control Report 

Brown & Caldwell 
B J Serv ice , Hobbs, NM 

A n a l y s i s : Gaso l ine R a n g e Organ ics 

Method: SW8015B 

WorkOrder : 

L a b B a t c h ID: 

00120263 

R26475 

Method Blank 

R u n I D : H P _ R 001219C-511574 Units: mg/L 

A n a l y s i s Date: 12/19/2000 10:04 Analyst: D_R 

S a m p l e s in Analyt ical B a t c h : 

Analy te 
.Gasoline RangeJDrganics 
L - -Surf J ,^-Di^iiojTjbenzene 
[ Sure 4-BromoflLiorobenzene 

Result |Rep Limitl 

~ ~'_ 2ND, 0.10 
92. oj 74-1 2j: 1 
73 3] 55-1 501 

Lab Sample ID 

00120263-01A 

00120263-02A 

00120263-04A 

00120263-05A 

00120263-OBA 

00120263-07A 

00120263-08A 

00120263-09A 

00120263-10A 

Client S a m p l e ID 

MW-3 

MW-4 

MW-7 

MW-10 

MW-11 A 

MW-12 

MW-13 

Dupl icate 

Field Blank 

Laboratory Control S a m p l e ( L C S ) 

RunID: HPR001219C-511581 Units: mg/L 

Analys is Date: 12/19/2000 10:02 Analyst: D_R 

Analyte Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

Gasol ine Range Organics 1 0.78] 78 70 1 130] 

Matrix Sp ike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 00120263-02 

RunID: HP_R_001219C-51 1553 Units: mg/L 

Analys is Dale: 12/19/2000 18:03 Analyst: D R 

Analyte Sample 
Result 

Gaso l ine Range Organics 0.16, 

MS 
Spike 
Added 

0.9 

MS Result 

0.48) 

MS % 
Recovery 

36.0 ' 

MSD 
Spike-
Added 

0.9' 

M S D Result M S D % 

Recovery 

RPD RPD 
Limit 

Low 

Limit 

0.53! 41.3 13.6 36| 36 

High 

Limit 

160! 

Q u a l i f i e r s : ND/U - Not Detected at the Report ing Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilut ion 

.I - Fs l i rnated value between MDL and POL ' - Recovery Ouiside Adv isab le CC I units 

T h e percent recoveries for QC samples are correct as lepor ted. Due to signif icant figures and 

rounding, tlie reported RPD may cWfer from the d isp layed RL'D values tint is correct as reported 



Analysis: 

Method: 

Purgeable Aromatics 

SW8C21B 

HOUSTON LABORATORY 
SB80 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713)660-0901 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

WorkOrder: 

Lab Batch ID: 

00120263 

R26596 

RunID: 

Analysis Date: 

Method Blank 

H P _ R J ) 0 1 2 2 0 0 - 5 1 3 4 6 6 

12/20/2000 16:35 

Units: ug/L 

Analysl: D_R 

Samples in Analytical Batch: 

Lab Sample ID 

00120263-03A 

Client Sample ID 

MW-5 

Analyte 
IBenzene 

'Ethy lbenzene 

Toluene 

iXylcnes, To la l 

_Surr 1 ^ - D j ^ i q r o b e n z e n e 

Surr 4 -B ro rno f l uo robenzene 

Result Rep Limit 

ND 1 0 
_ N D TO 

ND 1.0 
ND 1.0 

105,7 72-137 
88 4 48-156 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

H P _ R _ 0 0 1 2 2 0 D - 5 1 3 4 6 5 

12/20/2000 15:43 
Unils: 
Analyst: 

ug/L 

D R 

Analyte Spike Result Percent Lower j Upper 
Added Recovery Limit Limit 

Benzene 50 1 57 113 ' " 70 l 130 

E thy lbenzene " 5 0 49 98 ~ ~ 1 3 0 

To luene 50 50 99 70 " 130 

Xy lenes .To ta l 15TJ 143 ~ ~ 9 5 70! 130 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 00120585-03 

RunID: HP_R_001220D-513471 Unils: og/L 

Analysis Date: 12/20/2000 18:44 Analyst: D R 

Analyle Sample 
Resel l 

MS 
Spike 
Added 

MS Result MS % 
Recovery ; 

MSD I MSD R 
Spike 
Added > 

jsult M S D % 
Recovery 

RPD | 

I 

R P D 
Limit 

Low 
Limit 

High " 
Limit 

Benzene NDl 20l 181 90.5' ?U| 
" 1 9 | 

97.3 7.20 21i _ 3 ~ 2 164 

E thy lbenzene ND 20, 1 sj 76.1 20; 16 1 81.5 6.91 19'; "~" 52 142 

To luene ND' 20! 16' 79.2' 20' ' 1 7 ! 84 _ 9 6.95] 20. 38 159 

Xy lenes .To ta l MD 601 46' 76.7 60| 49; 81,7 6.32 18 53 144 

Qualifiers: MD/U - Not Delected at the Reporting Limit Ml - Matrix Interference 

B - Analyle delected in the associated Method Blank D - Recovery Unreportable clue lo Dilution 

J - Estimated value between MDL and POL ' - Recovery Outside Advisable QC Limits 

The percent lecovenes for QC samples are correct as reported. Due to significant figures and 
rounding, Ihe reported RPD may tlillot liom Ihe displayed RPD values but is correct as repoiled. 



A n a l y s i s : G a s o l i n e Range O r g a n i c s 

M e t h o d : SW8015B 

H O U S T O N L A B O R A T O R Y 
m m INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Quality Control Report 

Brown & Caldwell 

B J S e r v i c e , H o b b s , NM 

W o r k O r d e r : 

Lab B a t c h I D : 

00120263 

R26599 

M e t h o d B lank 

R u n I D : HP_R not220F-513625 Units: mg/L 

A n a l y s i s Dale : 12/20/2000 16:03 Analyst: D_̂ R 

Samples in A n a l y t i c a l B a t c h : 

Lab Samp le ID 

00120263-03A 

C l i e n t S a m p l e ID 

M W - 5 

Analy te 

.Gasoline Ranqe Organics 
Surr 1.4-Difluofobenzene 

I Surr: 4-Broinofluoruberixene 

Result |Rep Limit) 

NDi o. j f j l 
90 .oP 74-1 2 l j 
(6.31 55-1501 

RunID: 

Ana lys is Date: 

L a b o r a t o r y C o n t r o l S a m p l e (LCS) 

HP_R_001220F-513624 

12/20/2000 16:00 

Units: mg/L 

Analyst : D R 

Analyte 

Gasol ine Range Organics 

Spike Result Percent Lower j Upper 
Added Recovery Limit ' Limit 

0.94 94 m "l30 

Matr ix Sp i ke (MS) / Ma t r i x S p i k e Dup l i ca te (MSD) 

Samp le Spiked: 00120585-04 

Run ID : HP_R_U01220F-513G2G Units: mg/L 

Ana lys is Dale: 12/20/2000 19:03 Analyst: D_R 

Analyte Sample > MS MS Result i MS % MSD , MSD Result | M S D % RPD I RPD \ Low 
Result Spike i ! Recovery 1 Spike t Recove ry I j Limit 1 Limit 

Added i A d d e d 

Gaso l ine Range Organics ND 0 9l 0.321 35.3 1 ; 0.9 1 0.55 0 1 . 1 ! 2.1 ' ' 36| " " 3 6 

High 
Limi l 

160 

Q u a l i f i e r s : ND/U - Not De lec ted at l l ie Report ing Limit Ml - Matrix Interference 

B - Analy le de tec ted in the associated Melhod Blank D - Recoveiy Unreportable due to Di lut ion 

J - Est imated value between MDL and PQL ' - Recoveiy Ouiside Advisable QC L imi ls 

T h e percent recoveries for QC samp les are correct as reported. Due lo signif icant figures arid 

round ing, the reported RPD may differ f rom the displayed RPD values but is correct as reporled. 



A n a l y s i s : 

M e t h o d : 

H O U S T O N L A B O R A T O R Y 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ Serv i ce , H o b b s , NM 

N i t r o g e n , Ni t rate (As N) 

E300 

W o r k O r d e r : 

Lab B a t c h ID : 

00120263 

R25894 

R u n I D : 

A n a l y s i s Date: 

M e t h o d B lank 

W E T _ 0 0 1 2 0 8 M - 5 0 0 6 4 3 

12/08/2000 11:52 

Analyte 

INitrogen, Nitrate (As N) 

Units: mg/L 

Analys l : KM 

| Result Rep Limit 

0 1 ol 

Samp les in A n a l y t i c a l B a t c h : 

Lab S a m p l e ID 

00120263-03C 

00120263-05C 

00120263-06C 

00120263-07C 

C l i en t S a m p l e ID 

M W - 5 

M W - 1 0 

M W - 1 1 A 

M W - 1 2 

L a b o r a t o r y C o n t r o l S a m p l e (LCS) 

RunID: 

Analys is ' Date: 

W E T _ 0 m 2 0 S M - 5 0 0 6 4 4 

12/08/2000 11:52 

Units: 

Ana lys l : 

mg/L 

KM 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower I 
Limit | 

Upper 
Limit 

Ni t rogen, Nitrate (As N) 10 9,27 93 901 l i d 

Matr ix S p i k e (MS) / Mat r i x S p i k e Dup l i ca te (MSD) 

Samp le Spiked: 00120263-03 

Run ID : WET_001208M-500B46 Units: mg/L 

Ana lys is Dale: 12/08/2000 11:52 Analyst : KM 

Analvte 

N i t rogen , Nitrate (As N) 

Sample 
Result 

3.3 

MS 
Spike 
Added 

id] 

MS Result 

13.2 

MS % 
Recovery 

g 9".71 

MSD 
Spike 
Added 

To!" 

MSD Result 

13 3 

M S D % 
Recovery 

100 

RPD I RPD 

Limit 

0.789 20 

Low 
Limit 

76 

High 

Limit 

124 

Q u a l i f i e r s : ND/U - Not De lec ted al the Report ing Limit Ml - Malnx Interference 

B - Analyte detected in the associated Me thod Blank D - Recovery Unreportable due lo Dilut ion 

J - Est imated value- between MDL and PQL ' - Recovery Outside Advisable QC Limits 

T h e percent recoveries lor QC samples are conec l as repor ted. Due to sigrnl icanl f igures and 

rounding, Ihe reported RPD may differ f rom the displayed RPD values but is correct as reported 



A n a l y s i s : 

M e t h o d : 

H O U S T O N L A B O R A T O R Y 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713| 660-0901 

Quality Control Report 

Brown & Caldwell 

BJ Serv i ce , H o b b s , NM 

Su l fa te 

E300 

WorkOrder: 

Lab B a t c h ID: 

00120263 

R25896 

R u n I D : 

Ana lys i s Date: 

M e t h o d B l a n k 

WET_0Ot2O8N-50O704 

12/08/2000 11:52 

Analyte 

Units: mg/L 

Analyst : KM 

Result [Rep Limit 

ND 0 20 

S a m p l e s in Ana l y t i ca l B a t c h : 

Lab S a m p l e ID 

00120263-03C 

00120263-05C 

00120263-06C 

00120263-07C 

C l i e n t S a m p l e ID 

M W - 5 

M W - 1 0 

MW-11 A 

M W - 1 2 

L a b o r a t o r y C o n t r o l S a m p l e (LCS) 
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1.0 INTRODUCTION 

Brown and Caldwell conducted field activities associated with the September 2000 quarterly 

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

2708 West County Road in Hobbs, New Mexico on September 13, 2000. Groundwater samples 

were analyzed for gasoline and diesel range total petroleum hydrocarbons (TPH-G and TPH-D) and 

benzene, toluene, ethylbenzene, and total xylenes (BTEX) as specified by the New Mexico Oil 

Conservation Division (NMOCD) in NMOCD Permit GW-072. This report presents a description 

of the groundwater sampling field activities, a summary of the analytical results, and an evaluation 

of remedial technologies being applied at the facility. A groundwater potentiometric surface map, a 

benzene concentration map, and a hydrocarbon distribution map are included. 

The facility formerly operated an above-grade on-site fueling system. A layout of the facility is 

shown in Figure 1. Subsurface impact near the former diesel fueling system was first detected by 

the NMOCD during an on-site inspection on February 7, 1991. The fueling system was taken out 

of operation in July 1995. The NMOCD has required a quarterly groundwater monitoring program 

to assess the concentration of hydrocarbon constituents in groundwater as a result of the diesel fuel 

release. BJ Services removed three field waste tanks at the facility on March 6-7, 1997. The 

ongoing monitoring of groundwater conditions at the site is being performed to address both the 

former fuel island and the former field waste tanks areas of the facility, as directed by NMOCD 

in correspondence dated January 21, 1999. 

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

facility. Expansions of the biosparging system were performed in March/April 1997 and 

February/March 1998. Flow adjustments were made to the biosparging system during the 

June/July 1999 and March 2000 sampling events, as described in Section 3.1. A site chronology 

detailing the history of the former fueling system and the former field waste tanks area, the soil and 

groundwater remediation system, and previous sampling events is presented in Table 1. 
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2.0 FIELD ACTIVITIES AND RESULTS 

Brown and Caldwell purged and sampled 9 of the 13 existing groundwater monitor wells at and 

adjacent to the BJ Services Hobbs facility on September 13, 2000 to determine concentrations of 

dissolved-phase hydrocarbons in groundwater and to evaluate general groundwater quality in the 

area. Monitor wells MW-1, MW-8, MW-9, and MW-12D were not sampled during the September 

2000 sampling event because benzene had not been detected in groundwater samples from these 

wells for at least four quarterly sampling events preceding the September 2000 groundwater 

sampling event. All monitor wells at and adjacent to the BJ Services Hobbs facility were sampled 

during the March 2000 groundwater sampling event at the facility. The locations of the monitor 

wells at the facility are shown in the site map presented as Figure 1. The following subsections 

describe the field activities conducted by Brown and Caldwell at the facility in September 2000 and 

present the results of the groundwater analyses. 

2.1 Groundwater Measurements and Sampling 

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

sampling the wells. Groundwater levels were measured with an oil/water interface probe and 

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

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

the east, with a hydraulic gradient of approximately 0.007 foot/foot (ft/ft). A potentiometric surface 

map is presented in Figure 2. 

The monitor wells were purged and sampled using disposable bailers because the continued decline 

in groundwater elevation in wells at the facility, as documented in the March 2000 Groundwater 

Sampling Report for the facility, precluded use of a Geosquirt® submersible pump that had been 

used during quarterly sampling events prior to March 2000. Field parameter measurements for pH, 

conductivity, oxidation-reduction (redox) potential, dissolved oxygen, and temperature were 

collected in conjunction with the well purging process using a calibrated YSI 600-XL meter. 

Ferrous iron, dissolved oxygen, and alkalinity were measured in selected wells upon conclusion of 
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purging activities using Hach field test kits to assist in assessment of the potential for natural 

attenuation of hydrocarbons at the facility. Turbidity of groundwater was also typically measured 

upon conclusion of purging activities. The field parameter readings were recorded on the field data 

sheets included in Appendix A. Field parameter readings are summarized in Table 3. 

Groundwater samples were 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. 

Non-disposable field measurement equipment was decontaminated prior to and after each usage. 

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

then rinsing with deionized water. Purge water was discharged to the on-site water reclamation 

system for re-use by BJ Services. 

2.2 Results of Groundwater Analyses 

Groundwater samples collected during this sampling event were analyzed for TPH-D and TPH-G 

by EPA Method 8015 Modified and for BTEX by EPA Method 8021B. Five monitor wells 

(MW-5, MW-10, MW-11 A, MW-12, and OW-4) were sampled for nitrate, sulfate, and dissolved 

methane/ethylene/ethane to evaluate natural attenuation processes. Current and cumulative 

analytical results for BTEX, TPH-D, and TPH-G are presented in Table 4. Nitrate, sulfate, and 

dissolved methane analytical results are presented in Table 5. The laboratory analytical reports 

and chain-of-custody records for samples collected during the September 2000 field activities are 

included in Appendix B. 

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

in only three of the nine groundwater samples collected during this sampling event. Benzene 

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

of 0.01 milligrams per liter (mg/L) in all monitor wells except MW-10 and MW-12, which are 
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located near the former field waste tanks source area in the eastern portion of the facility. Figure 3 

presents a benzene isoconcentration and total BTEX distribution map for the September 2000 

sampling event. A total petroleum hydrocarbons distribution map for the September 2000 

sampling event is presented in Figure 4. 

Benzene was not detected monitor wells MW-3 and MW-4, which are located near the former 

source area in the western portion of the facility. Benzene has not been detected in monitor wells 

MW-3 and MW-4 since June 1999 and March 1999, respectively. Benzene has not been detected 

in monitor wells MW-1 or MW-9, which are also located near the former fuel island source area, 

since September 1998. Monitor wells MW-1 and MW-9 were most recently sampled in March 

2000. 

Benzene was detected at a concentration of 1.5 mg/L in a groundwater sample collected from 

monitor well MW-13 on July 2, 1999. Adjustments to the biosparging system were made on 

July 14, 1999 to increase air flow to biosparging system Lateral No. 1, located in the eastern 

portion of the plume associated with the former fueling system (i.e., the western plume). Further 

adjustments to the air flow distribution within the biosparging system were made during the 

March 2000 quarterly sampling event, as described in detail in Section 3.1. The adjustments 

made in 1999 and 2000 resulted in decreases in the concentration of benzene in monitor well MW-

13 from 1.5 mg/L on July 2, 1999 to less than 0.001 mg/L on September 13, 2000, as displayed 

graphically in Figure 5. Similarly, the total BTEX concentration in monitor well MW-13 decreased 

from 2.331 mg/L on July 2, 1999 to 0.0034 mg/L on September 13, 2000. 

2.3 Natural Attenuation Evaluation 

Natural attenuation is planned to be the primary remediation mechanism for the dissolved-phase 

hydrocarbon plume located in the area of the former field waste tanks in the eastern portion of the 

facility (see Figure 1). 
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The primary evidence of natural attenuation is plume behavior. A plume is shrinking when the rate 

of hydrocarbon loading from a source area is less than the rate of natural degradation of 

hydrocarbons. Plume shrinkage in the absence of aggressive remediation is indicative of the 

occurrence of natural attenuation processes. Conversely, a plume is expanding i f the rate of 

hydrocarbon loading from a source area is greater than the rate of natural degradation of 

hydrocarbons through natural attenuation processes. 

The former field waste tanks in the eastern portion of the facility were removed in March 1997. 

Concentrations of total BTEX in monitor wells in the area of the former field waste tanks have 

generally been stable or declining subsequent to removal of the field waste tanks. Occasional 

increases in total BTEX concentrations between quarterly sampling events have been observed in 

monitor wells MW-10 and MW-12 since March 1997. These increases may be attributed to 

sporadic loading rates from the vadose zone in excess of the natural attenuation rate of the area. 

Secondary evidence of natural attenuation can be obtained by the collection and evaluation of data 

relating to the concentrations of indigenous electron acceptors such as dissolved oxygen, nitrate, 

sulfate, and carbon dioxide. The following lines of geochemical evidence suggest that intrinsic 

bioremediation (an important natural attenuation mechanism) of dissolved-phase hydrocarbons is 

occurring in the area of the former field waste tanks. 

1. Dissolved oxygen may be utilized during intrinsic bioremediation. Dissolved oxygen 
concentrations should therefore be depressed in areas where intrinsic bioremediation is 
occurring. 

Former field waste tanks source area monitor well MW-12 displayed benzene 
concentration of 0.034 mg/L, which was the maximum benzene concentration detected 
during the September 2000 sampling event. The dissolved oxygen concentration in this 
well, as measured with the YSI meter, was 1.73 mg/L. This dissolved oxygen 
concentration is depressed relative to monitor well MW-11 A (which is located at the 
fringe of the eastern plume and which displays a substantially lower hydrocarbon 
concentration) and to non-impacted monitor wells at the facility, suggesting that natural 
aerobic biodegradation of hydrocarbons in the area of monitor well MW-12 within the 
eastern plume is occurring. 
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2. Nitrate may be utilized as an electron acceptor during intrinsic bioremediation after 
dissolved oxygen is depleted. Therefore, nitrate concentrations may be depressed in areas 
where intrinsic bioremediation is occurring. 

Nitrate concentrations were measured at less than 0.1 mg/L in monitor wells MW-10, MW-
11 A, and MW-12 during the September 2000 sampling event. These concentrations are 
less than the background nitrate concentration of 3.93 mg/L measured in monitor well MW-
5 (see Table 5). The low nitrate concentrations in monitor wells MW-10, MW-11 A, and 
MW-12 suggest that nitrate has been depleted during natural attenuation of hydrocarbons in 
the former field waste tanks area of the facility. 

Hydrocarbon constituents were not detected in downgradient well OW-4 in September 
2000. The nitrate concentration of 3.21 mg/L in monitor well OW-4 is comparable to the 
nitrate concentration of 3.93 mg/L observed in background well MW-5. The combination 
of non-detectable hydrocarbon concentrations and a near-background nitrate concentration 
in downgradient well OW-4 supports the contention that the low nitrate concentrations 
observed in monitor wells MW-10, MW-11 A, and MW-12 reflect natural attenuation of 
hydrocarbons in the former field waste tanks area rather than a simple eastward decrease in 
nitrate content within groundwater at the facility. 

3. When dissolved oxygen and nitrate are depleted, anaerobic microbes that utilize other 
electron acceptors become active. Ferrous iron is the reduction product of ferric iron, a 
common electron acceptor. Therefore, ferrous iron concentrations should increase in areas 
where intrinsic bioremediation is occurring. 

Ferrous iron was measured at a concentration of 7.2 mg/L in monitor well MW-12 (which 
displayed the maximum impact by BTEX constituents) and at a non-detectable 
concentration in background well MW-5. Ferrous iron content was not measured in the 
remaining monitor wells at the facility during the September 2000 sampling event. It is 
recommended that measurement of ferrous iron content of groundwater from monitor wells 
MW-5, MW-10, MW-11 A, MW-12, and OW-4 be performed during future groundwater 
sampling events at the facility. 

4. Methane is a reaction product generated during utilization of carbon dioxide as an electron 
acceptor. Its concentration should therefore increase in areas where depletion of electron 
acceptors such as dissolved oxygen, nitrate, and carbon dioxide has occurred. 

The concentration of methane in former field waste tanks area monitor well MW-10 was 
elevated relative to the methane concentrations in background well MW-5 and 
downgradient well OW-4, as shown in Table 5. The detection of methane in monitor well 
MW-10 suggests that utilization of carbon dioxide as an electron acceptor during natural 
attenuation processes may be occurring locally in the area of the former field waste tanks. 
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5. Alkalinity is expected to increase during natural attenuation processes, due to the 
leaching of carbonates from mineral substrates by microbially produced organic acids. 

Groundwater alkalinity was measured using Hach field testing kits in September 2000. 
Alkalinity in former field waste tanks source area monitor wells MW-10, MW-1 IA, and 
MW-12 was elevated relative to upgradient monitor well MW-5. The elevated alkalinity 
measurements in impacted monitor wells relative to the background monitor well 
suggests that natural bioremediation is occurring in the area of the former field waste 
tanks. 

The sulfate data presented in Table 5 display no discernable trend. Use of sulfate as an electron 

acceptor at the facility during intrinsic bioremediation of hydrocarbons can therefore not be 

confirmed. 

In conclusion, dissolved oxygen, nitrate, ferrous iron, and alkalinity data from the September 2000 

groundwater sampling event suggest that intrinsic bioremediation processes utilizing indigenous 

electron acceptors are ongoing at the facility. Increased methane concentration in the former field 

waste tanks area suggest that carbon dioxide may also be serving locally as an electron acceptor 

during intrinsic bioremediation of hydrocarbons in this area. It is recommended that monitoring for 

natural attenuation evaluation parameters continue in former field waste tanks area monitor wells 

MW-10, MW-11 A, and MW-12, downgradient well OW-4, and upgradient well MW-5. Redox, 

dissolved oxygen content, and alkalinity are good indicators of the occurrence of aerobic 

bioremediation of hydrocarbons, so it is also recommended that field and laboratory testing for 

these parameters be performed in these wells during upcoming groundwater monitoring events. 
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3.0 REMEDIATION SYSTEM 

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

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

biosparging system in a Remedial Action Plan (RAP) submitted to the NMOCD in May 1994. The 

NMOCD approved the RAP on August 11, 1994. 

Biosparging simultaneously treats volatile and semivolatile contaminants adsorbed directly to the 

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

capillary fringe and vadose zone. Additionally, biosparging removes volatile and semivolatile 

contaminants from the saturated zone. Biosparging 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 content of groundwater 

and soil moisture present in the capillary fringe and vadose zone, thus facilitating the activities of 

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

strips volatile and semivolatile contaminants. 

3.1 System Installation and Effectiveness 

Nineteen combined injection and extraction wells, three vacuum extraction wells, one extraction 

blower, one injection blower, and associated piping were installed between August 2 through 

August 24, 1995. An additional vapor extraction well, VE-4, was installed and connected to the 

vapor extraction system in April 1997. Five additional injection wells, AI-20 through AI-24, were 

installed in February 1998. Injection wells AI-20 through AI-24 were installed at locations that 

were near the center of the western plume, which is associated with the former fueling system. 

These injection wells were constructed such that a 10-foot screen submergence was achieved, 

thereby providing treatment to an expanded vertical interval of the aquifer in that area. Injection 

wells AI-20 through AI-24 are supplied by a separate blower than the one used to supply injection 

wells AI-1 through AI-19 in order to avoid short-circuiting of air to wells with less screen 

submergence. Three additional vapor extraction wells, VE-5 through VE-7, were also installed in 
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February 1998. The new injection and extraction wells were brought on-line on March 10, 1998, 

and operation of injection wells AI-1 through AI-19, which had been suspended on February 19, 

1998, was resumed on March 24, 1998. 

Benzene and total BTEX concentrations measured in monitor well MW-1 have displayed a nearly 

continuous decline relative to concentrations of these parameters prior to installation of injection 

wells AI-20 through AI-24 in February 1998. Benzene concentrations dropped from 7.6 mg/L in 

December 1997 to less than 0.001 mg/L since the December 1998 sampling event, and total 

BTEX concentrations decreased from 30.6 mg/L to less than 0.01 mg/L between December 1997 

and March 2000. 

The benzene concentration in monitor well MW-3 declined from 0.240 mg/L in December 1997 

to less than 0.001 mg/L since September 1999, and the total BTEX concentration decreased from 

1.930 mg/L in December 1997 to non-detectable levels since September 1999. 

In monitor well MW-4, the benzene concentration decreased from 0.230 mg/L in December 1997 

to less than 0.001 mg/L since the June 1999 sampling event. The total BTEX concentration in 

monitor well MW-4 dropped from 4.250 mg/L in December 1997 to a non-detectable level since 

June 2000. 

The observed decreases in benzene and total BTEX concentrations in monitor wells MW-1, MW-3, 

and MW-4, which are located near the center of the former fuel island source area, are attributable 

to the effects of the increased air flow supplied by air injection wells AI-20 through AI-24. A 

graph showing the calculated dissolved-phase benzene mass in the western plume versus time is 

presented in Figure 6. This graph shows that the plume mass was increasing up until December 

1995, when the biosparging system was installed. This increase was probably due to benzene 

loading to groundwater from vadose zone soils. The benzene mass then decreased steadily after 

installation ofthe biosparging system. The plume mass has continued to decrease as a result of 

the system modifications completed in February 1998 and the system adjustments implemented 
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in July 1999 and March 2000. This indicates that the system modifications and adjustments have 

been effective in increasing benzene removal from groundwater in the center of the former 

western plume area. 

Monitor well MW-13 is located in the downgradient portion of the western plume. Application of 

increased air flow to injection wells AV-16 and AV-17 within Lateral No. 1 in mid-July 1999 

resulted in substantial decreases in benzene and total BTEX concentrations in monitor well MW-13 

between July 2, 1999 and March 10, 2000, as previously discussed in Section 2.2. Air flow within 

the biosparging system was adjusted during the March 2000 sampling event to further increase 

remedial pressure in the area of monitor well MW-13. Air flow to Lateral Nos. 4S, 5S, 6S, and 

7S (i.e., air injection/vacuum extraction wells AV-1 through AV-8 and vacuum extraction wells 

VE-1 through VE-4, as shown in Figure 7) was shut off, thus increasing air flow to Lateral Nos. 

IS, 2S, 3S, and ID through 5D. The effect of decreased air flow on benzene and total BTEX 

concentrations in the center of the former western plume could thus be evaluated, while 

simultaneously enhancing remediation ofthe downgradient portion of the plume. Data from the 

June 2000 and September 2000 groundwater sampling events indicate that: 

* Hydrocarbon concentrations remained constant or decreased in the center of the former 

western plume when airflow was decreased in this area; and 

• Hydrocarbon concentrations have continued to decrease in monitor well MW-13, which is 

located in the downgradient portion of the western plume. 

Based on these favorable trends in hydrocarbon concentrations and in accordance with the 

recommendations presented in the report for the June 2000 groundwater sampling event, the 

biosparging system will be shut down completely prior to the December 2000 groundwater 

sampling event. Quarterly monitoring will continue in December 2000 to monitor for possible 

rebound effect. 
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3.2 Air Emissions 

Vapors recovered during the extraction process are discharged to the atmosphere in accordance 

with State of New Mexico air quality regulations. Following initial system startup operations, 

effluent air samples were collected on a monthly basis to monitor the biosparging process and the 

emissions rate. Upon receiving a determination from the State of New Mexico that an air permit 

was not required, effluent air samples were collected and analyzed voluntarily on a quarterly basis 

through July 1997. The air samples were analyzed for TPH using EPA Method Modified 8015A 

(Air) and for total volatile aromatic hydrocarbons (BTEX) using EPA Method 5030/8020 

(modified). 

The analytical results demonstrated a substantial reduction in hydrocarbon vapor concentrations 

and emissions rates between November 1995 and July 1997. Total BTEX concentrations decreased 

from 391 parts per million by volume (ppmv) in November 1995 to 17.3 ppmv in July 1997. The 

corresponding BTEX emissions decreased from 0.77 pound per hour (lb/hr) to 0.03 lb/hr. TPH 

concentrations decreased from 1,870 ppmv in November 1995 to 65 ppmv in July 1997. The 

corresponding TPH - volatile organic compound (VOC) emissions rate decreased from 3.21 lb/hr to 

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

Therefore, use of a flame ionization detector (FID) to measure the TPH concentration of the vapors 

in the field commenced in September 1997. TPH measurements collected using a FID correspond 

to TPH concentrations previously determined in the analytical laboratory. A TPH concentration of 

30 ppmv was measured during the September 2000 sampling event using a FID. 

The September 2000 TPH concentration of 30 ppmv is substantially less than the 1,500 ppmv TPH 

discharge rate calculated for the March 24, 1998 sampling event, and reflects the decreased quantity 

of hydrocarbons present at the source area. The increased TPFI concentration observed in the 

March 1998 event relative to the time period from August 1997 through December 1997 is believed 

to be a result of the addition of air injection wells AI-20 through AI-24 to the biosparging system 

and associated adjustments to air injection rates. 
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A TPH-VOC emissions rate of 0.037 lb/hr was calculated for the September 2000 sampling event. 

This emissions rate is less than the regulatory limit of 10 lb/hr for VOCs. 

The initial increase in mass transfer rates after the February /March 1998 system modification is 

indicative of increased stripping of hydrocarbons within soil and groundwater from pathways that 

were not in contact with injected air prior to the system modification. The subsequent decrease in 

mass transfer, in concert with plume mass calculations shown in Figure 5, indicate that the overall 

contaminant mass has been reduced by operation of the biosparging system. A cumulative 

summary of air emissions monitoring data is presented in Table 6. These results are based on both 

laboratory analyses and field measurements. 
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4.0 CONCLUSIONS AND RECOMMENDATIONS 

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

September 2000 groundwater sampling event at the BJ Services Hobbs, New Mexico facility. 

4.1 Conclusions 

• Groundwater flow was to the east/northeast at a hydraulic gradient of 0.007 ft/ft. 

• Benzene concentrations in all monitor wells at the facility except MW-10 and MW-12 are 
less than the New Mexico WQCC standard of 0.01 mg/L for benzene. 

• Dissolved benzene, BTEX, and TPH concentrations in all monitor wells at the former 
fueling system source area are below applicable standards. 

• Increases in air flow rates to biosparge injection wells AI-16 and AI-17 have resulted in 
substantially decreased benzene and total BTEX concentrations in monitor well MW-13 
between July 2, 1999 and September 13, 2000. 

• TPH-VOCs emissions rates from the biosparging system have been 2 to 3 orders of 
magnitude below the regulatory limit of 10 lb/hr for VOCs during the time period of June 
1998 through September 2000. 

• Natural attenuation processes appear to be occurring in the vicinity of the former field waste 
tanks that were removed in March 1997. 

4.2 Recommendations 

• The biosparging system should be shut off. Western plume area wells MW-3, MW-4, 
MW-5, MW-7, and MW-13 should continue to be monitored on a quarterly basis to 
determine whether a rebound effect occurs. Monitor wells MW-1, MW-8, and MW-9 
should continue to be monitored on an annual basis. 

• The groundwater sampling program at the former fuel island source area should be 
continued until benzene, BTEX, and TPH concentrations in all wells pertinent to the source 
area are less than applicable New Mexico WQCC standards and permit requirements for 
four consecutive quarters. 
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• Continue the quarterly groundwater sampling program in former field waste tanks area 
monitor wells MW-10, MW-11 A, MW-12, and OW-4 on a quarterly basis to monitor for 
continued reduction in concentrations of benzene, BTEX, and TPH. 

• Continue monitoring for natural attenuation evaluation parameters in monitor wells MW-5, 
MW-10, MW-11 A, MW-12, and OW-4. 
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Table 1 
Site Chronology 

BJ Services Company, U.SA. 
Hobbs, New Mexico 

Date Activity 

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

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

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

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

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

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

July 29 -

August 10, 1992 

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

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

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

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

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

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

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

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

June 8, 1993 USTank Management, Inc. conducted a non-volumetric tank system 
tightness test on the diesel and unleaded gasoline aboveground storage 
tanks at the facility. 
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Table 1 (Continued) 
Site Chronology 

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

Date Activity 

June 21, 1993 ENSR Consulting and Engineering (ENSR), the environmental 
consultant of the adjacent property owner on which the off-site well is 
located, submitted a request to sample the off-site monitoring well. 

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

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

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

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

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

August 11, 1994 RAP approved by the OCD. 

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

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

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

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

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

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

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

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

May 31, 1996 Brown and Caldwell conducted the May 1996 groundwater sampling 
event. 
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Table 1 (Continued) 
Site Chronology 

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

Date Activity 

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

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

March 6-7, 1997 BJ Services removed three field waste tank and associated 
hydrocarbon impacted soil. 

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

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

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

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

September 11-12, 1997 Brown and Caldwell conducted the September 1997 groundwater 
sampling event. 

December 10, 1997 Brown and Caldwell conducted the December 1997 groundwater 
sampling event. 

February 3-14, 1998 Air injection wells AI-20 through AI-24, vapor extraction wells VE-5 
though VE-7 and monitor wells MW-11A and MW-12 were installed. 

February 19, 1998 Operation of previously existing injection wells suspended in 
preparation for start-up of new injection wells AI-20 through AI-24. 

March 10, 1998 Operation of new air injection wells AI-20 through AI-24 and new 
vapor extraction wells VE-5 though VE-7 commenced. 

March 23-24, 1998 Brown and Caldwell conducted the March 1998 groundwater sampling 
event. 

March 24, 1998 Operation of previously existing injection wells and vapor extraction 
wells resumed. 

June 23, 1998 Brown and Caldwell conducted the June 1998 groundwater sampling 
event. 

September 30, 1998 Brown and Caldwell conducted the September 1998 groundwater 
sampling event. 

December 9-10, 1998 Brown and Caldwell conducted the December 1998 groundwater 
sampling event. 
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Table 1 (Continued) 
Site Chronology 

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

Date Activity 

January 21, 1999 NMOCD requested submittal of a work plan by March 22, 1999 to 
perform additional groundwater delineation in the area of the former 
field waste tanks and the former AST/MW-6 area. 

March 9-10, 1999 Brown and Caldwell conducted the March 1999 groundwater sampling 
event. 

March 19, 1999 Brown and Caldwell submitted the work plan for groundwater 
delineation activities that was requested on January 22, 1999 to 
NMOCD. 

May 19, 1999 NMOCD approved the groundwater delineation work plan. 

June10, 1999 Brown and Caldwell performed sampling of existing monitor wells for 
the June /July 1999 groundwater sampling event. 

July 2, 1999 Brown and Caldwell completed plugging and abandonment of monitor 
wells MW-2, MW-6, and MW-11; installed and developed monitor 
wells MW-12D and MW-13; and sampled monitor wells MW-12D 
and MW-13 to complete the June/July 1999 groundwater sampling 
event. 

July 14, 1999 Brown and Caldwell redirected air discharge from the shallow well 
injection system to Lateral No. 1 and optimized air flow to injection 
wells AI-16 and AI-17 to apply increased remedial pressure to the 
eastern potion of the west plume. 

September 13-14, 1999 Brown and Caldwell conducted the September 1999 groundwater 
sampling event. 

December 9, 1999 Brown and Caldwell conducted the December 1999 groundwater 
sampling event 

March 9-10, 2000 Brown and Caldwell conducted the March 2000 groundwater sampling 
event and shut off air flow to biosparging system Lateral Nos. 4S, 5S, 
6S, and 7S. 

June 8, 2000 Brown and Caldwell conducted the June 2000 groundwater sampling 
event. 

September 13, 2000 Brown and Caldwell conducted the September 2000 groundwater 
| sampling event. 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor Top-of-Casing 
Date Measured 

Depth to Free Product Groundwater 
Comments 

Well Elevation (MSL) 
Date Measured 

Groundwater (feet) Thickness (feet) Elevation (MSL) 
Comments 

MW-1 3,647.53 08/10/92 53.22 0.00 3,594.31 (1) 
02/09/93 53.03 0.00 3,594.50 
08/18/93 53.10 0.00 3,594.43 
01/26/94 53.31 0.00 3,594.22 
05/03/95 54.64 0.20 3,593.05 (2) 
07/31/95 54.14 0.00 3,593.39 
11/14/95 53.69 0.00 3,593.84 
02/23/96 54.32 0.00 3,593.21 
05/31/96 54.14 0.00 3,593.39 
08/23/96 56.17 0.00 3,591.36 
12/02/96 55.27 0.00 3,592.26 
03/12/97 55.70 0.27 3,592.05 
06/12/97 55.08 0.02 3,592.47 
09/12/97 55.64 0.51 3,592.31 
12/10/97 55.46 0.00 3,592.07 PSH Sheen 
03/24/98 55.81 0.00 3,591.72 PSH Sheen 
06/23/98 56.38 0.06 3,591.20 
09/30/98 56.82 0.00 3,590.71 PSH Sheen 
12/09/98 57.05 0.00 3,590.48 
03/10/99 57.45 0.00 3,590.08 
06/10/99 58.02 0.00 3,589.51 
07/02/99 57.90 0.00 3,589.63 
09/14/99 58.14 0.00 3,589.39 
12/09/99 - - - (3) 
03/09/00 58.99 0.00 3,588.54 

(3) 

06/00 - - -
09/00 - - -

MW-2 3,644.84 08/10/92 52.82 0.00 3,592.02 (1) 
02/09/93 49.60 0.00 3,595.24 

(1) 

08/18/93 49.71 0.00 3,595.13 
01/26/94 49.97 0.00 3,594.87 
05/03/95 - - - (4),(5) 

MW-3 3,645.00 08/10/92 52.99 0.00 3,592.01 (1) 
02/09/93 52.72 0.00 3,592.28 

(1) 

08/1 8/93 52.82 0.00 3,592.18 
01/26/94 53.05 0.00 3,591.95 
05/03/95 54.31 0.00 3,590.69 
07/31/95 51.24 0.00 3,593.76 
11/14/95 51.10 0.00 3,593.90 
02/23/96 51.68 0.00 3,593.32 
05/31/96 51.45 0.00 3,593.55 
08/23/96 51.55 0.00 3,593.45 
12/02/96 52.23 0.00 3,592.77 
03/12/97 52.67 0.00 3,592.33 
06/12/97 52.68 0.00 3,592.32 
09/11/97 52.71 0.00 3,592.29 
12/10/97 52.89 0.00 3,592.11 
03/23/98 53.22 0.00 3,591.78 
06/23/98 53.66 0.00 3,591.34 
09/30/98 54.06 0.00 3,590.94 
12/09/98 54.36 0.00 3,590.64 
03/10/99 54.72 0.00 3,590.28 
06/10/99 55.17 0.00 3,589.83 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor Top-of-Casing 
Date Measured 

Depth to Free Product Groundwater 
Comments 

Well Elevation (MSL) 
Date Measured 

Groundwater (feet) Thickness (feet) Elevation (MSL) 
Comments 

MW-3 07/02/99 55.15 0.00 3,589.85 
09/14/99 55.42 0.00 3,589.58 
12/09/99 55.78 0.00 3,589.22 
03/09/00 56.23 0.00 3,588.77 
06/08/00 56.66 0.00 3,588.34 
09/13/00 56.77 0.00 3,588.23 

MW-4 3,645.28 08/10/92 50.55 0.00 3,594.73 (1) 
02/09/93 50.26 0.00 3,595.02 

(1) 

08/18/93 50.38 0.00 3,594.90 
01/26/94 50.90 0.30 3,594.63 
05/03/95 51.51 0.45 3,594.14 
07/31/95 51.74 0.26 3,593.75 
11/14/95 51.03 0.00 3,594.25 
02/23/96 51.65 0.01 3,593.64 
05/31/96 51.48 0.00 3,593.80 
08/23/96 53.49 0.00 3,591.79 
12/02/96 52.32 0.00 3,592.96 
03/12/97 52.74 0.05 3,592.58 
06/12/97 53.08 0.44 3,592.56 
09/12/97 52.60 0.15 3,592.80 
12/10/97 52.89 0.00 3,592.39 PSH Sheen 
03/24/98 53.20 0.25 3,592.29 
06/23/98 53.82 0.22 3,591.64 
09/30/98 53.96 0.00 3,591.32 200 ml PSH 
12/09/98 54.27 0.00 3,591.01 
03/10/99 54.69 0.04 3,590.62 
06/10/99 55.07 0.00 3,590.21 
07/02/99 55.10 0.00 3,590.18 
09/14/99 55.33 0.00 3,589.95 
12/09/99 55.79 0.00 3,589.49 
03/10/00 56.12 0.00 3,589.16 
06/08/00 56.67 0.00 3,588.61 
09/13/00 56.65 0.00 3,588.63 

MW-5 3,647.72 08/10/92 52.38 0.00 3,595.34 (1) 
02/09/93 52.06 0.00 3,595.66 

(1) 

08/18/93 52.16 0.00 3,595.56 
01/26/94 52.50 0.00 3,595.22 
05/03/95 53.57 0.00 3,594.15 
07/31/95 53.27 0.00 3,594.45 
11/14/95 52.83 0.00 3,594.89 
02/23/96 53.57 0.00 3,594.15 
05/31/96 53.16 0.00 3,594.56 
08/23/96 53.41 0.00 3,594.31 
12/02/96 53.98 0.00 3,593.74 
03/12/97 54.44 0.00 3,593.28 
06/12/97 54.48 0.00 3,593.24 
09/12/97 54.29 0.00 3,593.43 
12/10/97 54.66 0.00 3,593.06 
03/23/98 55.05 0.00 3,592.67 
06/23/98 55.44 0.00 3,592.28 
09/30/98 55.65 0.00 3,592.07 
12/09/98 56.00 0.00 3,591.72 
03/09/99 56.45 0.00 3,591.27 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor Top-of-Casing 
Date Measured 

Depth to Free Product Groundwater 
Comments 

Well Elevation (MSL) 
Date Measured 

Groundwater (feet) Thickness (feet) Elevation (MSL) 
Comments 

MW-5 06/10/99 56.91 0.00 3,590.81 
07/02/99 56.93 0.00 3,590.79 
09/14/99 57.12 0.00 3,590.60 
12/09/99 57.41 0.00 3,590.31 
03/09/00 57.92 0.00 3,589.80 
06/08/00 58.32 0.00 3,589.40 
09/13/00 58.36 0.00 3,589.36 

MW-6 3,644.74 02/09/93 50.58 0.00 3,594.16 (1) 
08/18/93 50.78 0.00 3,593.96 
01/26/94 51.00 0.00 3,593.74 
05/03/95 52.63 0.00 3,592.11 
07/31/95 51.90 0.00 3,592.84 
11/14/95 51.19 0.00 3,593.55 
02/23/96 52.10 0.00 3,592.64 
05/31/96 51.76 0.00 3,592.98 
08/23/96 51.63 0.00 3,593.1 1 
12/02/96 52.85 0.00 3,591.89 
03/12/97 53.55 0.00 3,591.19 
06/12/97 52.08 0.00 3,592.66 
09/11/97 53.72 0.00 3,591.02 
12/10/97 53.27 0.00 3,591.47 
03/23/98 53.56 0.00 3,591.18 
06/23/98 52.88 0.00 3,591.86 
09/30/98 54.89 0.00 3,589.85 
12/09/98 54.57 0.00 3,590.17 
03/10/99 55.10 0.00 3,589.64 
07/02/99 (5),(6) 

MW-7 3,644.55 02/09/93 50.53 0.00 3,594.02 (1) 
08/18/93 50.74 0.00 3,593.81 
01/26/94 51.01 0.00 3,593.54 
05/03/95 52.25 0.00 3,592.30 
07/31/95 51.92 0.00 3,592.63 
11/14/95 51.48 0.00 3,593.07 
02/23/96 52.15 0.00 3,592.40 
05/31/96 51.78 0.00 3,592.77 
08/23/96 52.02 0.00 3,592.53 
12/02/96 52.52 0.00 3,592.03 
03/12/97 52.99 0.00 3,591.56 
06/12/97 53.08 0.00 3,591.47 
09/11/97 53.00 0.00 3,591.55 
12/10/97 53.28 0.00 3,591.27 
03/23/98 53.59 0.00 3,590.96 
06/23/98 54.20 0.00 3,590.35 
09/30/98 54.54 0.00 3,590.01 
12/09/98 54.74 0.00 3,589.81 
03/09/99 55.15 0.00 3,589.40 
06/10/99 55.66 0.00 3,588.89 
07/02/99 55.73 0.00 3,588.82 
09/13/99 55.94 0.00 3,588.61 
12/09/99 56.38 0.00 3,588.17 
03/09/00 56.74 0.00 3,587.81 
06/08/00 57.17 0.00 3,587.38 
09/13/00 57.40 0.00 3.587.15 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor Top-of-Casing 
Date Measured 

Depth to Free Product Groundwater 
Comments 

Well Elevation (MSL) 
Date Measured 

Groundwater (feet) Thickness (feet) Elevation (MSL) 
Comments 

MW-8 3,644.87 02/09/93 50.48 0.00 3,594.39 (1) 
08/18/93 50.67 0.00 3,594.20 
01/26/94 50.96 0.00 3,593.91 
05/03/95 52.15 0.00 3,592.72 
07/31/95 51.77 0.00 3,593.10 
11/14/95 51.37 0.00 3,593.50 
02/23/96 52.17 0.00 3,592.70 
05/31/96 51.55 0.00 3,593.32 
08/23/96 51.92 0.00 3,592.95 
12/02/96 52.43 0.00 3,592.44 
03/12/97 52.93 0.00 3,591.94 
06/12/97 53.96 0.00 3,590.91 
09/11/97 52.73 0.00 3,592.14 
12/10/97 53.15 0.00 3,591.72 
03/23/98 53.51 0.00 3,591.36 
06/23/98 54.01 0.00 3,590.86 
09/30/98 54.35 0.00 3,590.52 
12/09/98 54.60 0.00 3,590.27 
03/09/99 55.00 0.00 3,589.87 
06/10/99 55.56 0.00 3,589.31 
07/02/99 55.57 0.00 3,589.30 
09/13/99 55.72 0.00 3,589.15 
12/09/99 - - - (3) 
03/09/00 56.52 0.00 3,588.35 

06/00 - - -
06/00 - - -

MW-9 3,644.78 04/22/93 49.73 0.00 3,595.05 (1) 
07/1 5/93 49.65 0.00 3,595.13 
08/18/93 49.85 0.00 3,594.93 
01/26/94 50.02 0.00 3,594.76 
05/03/95 51.35 0.00 3,593.43 
07/31/95 50.97 0.00 3,593.81 
11/14/95 50.43 0.00 3,594.35 
02/23/96 51.12 0.00 3,593.66 
05/31/96 50.89 0.00 3,593.89 
08/23/96 50.98 0.00 3,593.80 
12/02/96 51.58 0.00 3,593.20 
03/12/97 52.21 0.05 3,592.61 
06/12/97 52.10 0.00 3,592.68 PSH Sheen 
09/12/97 51.95 0.00 3,592.83 PSH Sheen 
12/10/97 52.37 0.00 3,592.41 PSH Sheen 
03/23/98 52.68 0.00 3,592.10 PSH Sheen 
06/23/98 53.08 0.00 3,591.70 PSH Sheen 
09/30/98 53.39 0.01 3,591.40 PSH Sheen 
12/09/98 53.68 0.00 3,591.10 
03/10/99 54.15 0.00 3,590.63 
06/10/99 54.68 0.00 3,590.10 
07/02/99 54.71 0.00 3,590.07 
09/13/99 54.71 0.00 3,590.07 
1 2/09/99 - - - (3) 
03/09/00 55.69 0.00 3,589.09 

06/00 - - -
09/00 - - -
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor 
Well 

Top-of-Casing 
Elevation (MSL) 

Date Measured 
Depth to 

Groundwater (feet) 
Free Product 

Thickness (feet) 
Groundwater 

Elevation (MSL) Comments 

MW-10 3,644.47 08/18/93 51.54 0.00 3,592.93 (1) 
01/26/94 51.90 0.00 3,592.57 

(1) 

05/03/95 52.97 0.00 3,591.50 
07/31/95 52.87 0.00 3,591.60 
11/14/95 52.51 O.OO 3,591.96 
02/23/96 53.05 0.00 3,591.42 
05/31/96 52.79 O.OO 3,591.68 
08/23/96 53.03 O.OO 3,591.44 
12/02/96 53.41 0.00 3,591.06 
03/12/97 54.21 0.00 3,590.26 
06/12/97 53.99 0.00 3,590.48 
09/12/97 53.94 0.00 3,590.53 
12/10/97 54.12 0.00 3,590.35 
03/23/98 54.51 o.oo 3,589.96 
06/23/98 55.12 0.00 3,589.35 
09/30/98 55.61 0.00 3,588.86 
12/09/98 55.80 o.oo 3,588.67 
03/09/99 56.09 0.00 3,588.38 
06/10/99 56.60 o.oo 3,587.87 
07/02/99 56.64 0.00 3,587.83 
09/14/99 56.91 0.00 3,587.56 
12/09/99 57.37 0.00 3,587.10 
03/10/00 57.71 0.00 3,586.76 
06/08/00 58.08 0.00 3,586.39 
09/13/00 58.44 0.00 3,586.03 

MW-11 3,643.78 08/18/93 51.92 0.00 3,591.86 (1) 
01/26/94 52.32 0.00 3,591.46 

(1) 

05/03/95 53.38 0.00 3,590.40 
07/31/95 53.35 0.00 3,590.43 
11/14/95 52.96 0.00 3,590.82 
02/23/96 53.50 0.00 3,590.28 
05/31/96 53.25 0.00 3,590.53 
08/23/96 53.49 0.00 3,590.29 
12/02/96 53.79 0.00 3,589.99 
03/12/97 53.81 0.00 3,589.97 
06/12/97 53.96 0.00 3,589.82 
09/12/97 52.93 0.00 3,590.85 
12/10/97 (5),(6) 

MW-11A 3,644.24 03/23/98 54.79 0.00 3,589.45 (7) 
06/23/98 55.43 0.00 3,588.81 

(7) 

09/30/98 55.96 0.00 3,588.28 
12/09/98 56.13 0.00 3,588.11 
03/10/99 56.43 0.00 3,587.81 
06/10/99 56.94 0.00 3,587.30 
07/02/99 57.01 0.00 3,587.23 
09/14/99 57.36 0.00 3,586.88 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor 
Well 

Top-of-Casing 
Elevation (MSL) 

Date Measured 
Depth to 

Groundwater (feet) 
Free Product 

Thickness (feet) 
Groundwater 

Elevation (MSL) 
Comments 

MW-11 A 12/09/99 57.72 0.00 3,586.52 

03/09/00 58.01 0.00 3,586.23 

06/08/00 58.40 0.00 3,585.84 

09/13/00 58.84 0.00 3,585.40 
MW-12 3,644.29 03/23/98 54.72 0.00 3,589.57 (7) 

06/23/98 55.48 0.00 3,588.81 
09/30/98 56.02 0.00 3,588.27 
12/09/98 56.17 0.00 3,588.12 

03/10/99 56.45 0.00 3,587.84 

06/10/99 56.97 0.00 3,587.32 

07/02/99 56.99 0.00 3,587.30 
09/14/99 57.41 0.00 3,586.88 
12/09/99 57.76 0.00 3,586.53 
03/10/00 58.08 0.00 3,586.21 
06/08/00 58.42 0.00 3,585.87 
09/13/00 58.85 0.00 3,585.44 

MW-12D 3,644.38 07/02/99 57.13 0.00 3,587.25 (8) 
09/14/99 57.74 0.00 3,586.64 
12/09/99 57.86 0.00 3,586.52 
03/09/00 58.24 0.00 3,586.14 
06/08/00 58.56 0.00 3,585.82 

09/00 - - -
MW-13 3,645.52 07/02/99 56.60 0.00 3,588.92 (9) 

09/14/99 56.92 0.00 3,588.60 
12/09/99 57.28 0.00 3,588.24 
03/10/00 57.68 0.00 3,587.84 
06/08/00 58.04 0.00 3,587.48 
09/13/00 58.29 0.00 3,587.23 

OW-4 3,644.06 07/02/99 58.18 0.00 3,585.88 (8) 
09/14/99 58.63 0.00 3,585.43 
12/09/99 58.92 0.00 3,585.14 
03/09/00 59.19 0.00 3,584.87 
06/08/00 59.56 0.00 3,584.50 
09/13/00 60.16 0.00 3,583.90 

- Top of casing elevations and groundwater elevations of all monitor wells were relative to an arbitrary datum of 

100.00 feet prior to March 1997 and have been converted to Mean Sea Level (MSL). 
< 2 ) - For wells having measurable thickness of free product, 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) ofthe free product is 0.82. 

( 3 ) - Not measured. 
( 4 ) - Monitor well MW-2 could not be located after January 1994. 
1 5 ) - Well plugged and abandoned July 2, 1999. 
| 6 ) - Monitor well MW-11 could not be located after September 12, 1997. 
m - TOC elevations for MW-I 1A and MW-12 estimated relative lo TOC elevation for MW-10. 

TOC elevations for MW-12D and OW-4 estimated relative to TOC elevation for MW-12. 
, 7 ' - TOC elevation for MW-13 estimated relative to TOC elevation for MW-7. 
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Table 3 

September 13, 2000 Field Screening Results for Groundwater Samples 

Hobbs, New Mexico Facility 

BJ Services Company, U.S.A. 

Monitor 
Well 

Cumulative 

Gallons 

Removed 

pH Temperature (°C) 
Conductivity 

(umhos) 
Redox 
(mV) 

Dissolved 
Oxygen 

(meter) (mg/L) 

Dissolved 
Oxygen (Hach 

kit) (mg/L) 

Ferrous Iron 
(mg/L) 

Alkalinity 

(mg/L) 

0.25 7.72 21.15 1288 -61.4 6.80 NM < 2 ) NM N M 

MW-31" 1 7.27 19.3 1247 -39.9 6.43 NM NM N M 

2 7.55 20.37 1305 -51.0 6.86 NM NM NM 

MW-41" 
0.21 7.4 20.2 1550 5.64 5.64 NM NM N M 

1.5 7.6 20.3 1492 6.26 6.26 NM NM N M 

MW-5"1 
0.25 7.7 19.8 1313 -47.8 6.58 NM NM NM 

0.75 7.3 19.1 1299 -40.7 6.9 5.4 0 240 

MW-7 ( I ) 

0.25 7.1 21.75 1062 -32.4 7.35 NM NM NM 

MW-10(I> 
0.5 7.25 22.3 3401 -35.8 3.7 NM NM NM 

1.0 7.31 22.4 3509 -42.6 3.9 1.2 NM 1155 

0.5 7.17 20.31 5542 -29.4 3.64 NM NM NM 

MW-11A(" 1 7.33 20.62 6029 -35.8 3.46 NM NM NM 

2 7.11 21.89 6121 -34.7 2.41 1.4 NM 440 

MW-12<" 
N M 7.81 20.17 2994 20.5 1.73 NM NM N M 

NM 7.81 20.17 2694 20.5 1.73 1.2 7.2 770 

0.5 7.4 20.09 1349 -45.8 4.10 NM NM NM 

MW-130' 1.25 7.4 19.25 1345 -38.4 5.3 NM NM N M 

3.00 7.2 19.2 1350 -36.6 4.71 NM NM NM 

OW-4 a ) 

0.25 6.98 20.01 1578 -25.6 8.2 NM NM NM 

Well pumped or bailed dry after removal of less than 3 well volumes. 
< 2 ' NM = Not measured. 

Monitor wells MW-1, MW-8, and MW-9 not sampled in September 2000. 

Monitor well MW-2 not operative after January 1994; P&A'd 7/1/99. 

Monitor well MW-6 P&A'd 7/1/99. 

Monitor well MW-11 not operative after September 1997; P&A'd 7/1/99. 
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Table 4 

Cumulative BTEX and TPH Analytical Results for Groundwater Samples 

Hobbs, New Mexico Facility 

BJ Services Company, U.S.A. 

Monitor 

Well 

Sample 

Date 

Sample Benzene | Toluene | Etbylbcnzene Xylenes TPH-D | TPH-G Monitor 

Well 

Sample 

Date Type micrograms per liter, ug/l milligrams per liter, mg/L 

MW-1 8/10/92 Regular 5550 12090 2160 7370 NA NA 

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

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

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

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

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

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

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

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

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

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

3/12/97 Regular 5500 9700 2600 8200 22 62 

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

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

12/10/97 Regular 7600 12000 2800 8200 11 71 

3/24/98 Regular 4800 7200 1200 2400 4.2 38 

6/23/98 Regular 53 680 580 1400 1.4 9.2 

9/30/98 Regular 3.2 90 280 970 2.5 3.6 

12/10/98 Regular <1.0 1.5 17 110 1.4 0.31 

3/10/99 Regular O.O O.O 8.2 110 0.62 0.85 

3/10/99 Duplicate O.O O.O 7.9 110 0.66 0.84 

6/10/99 Regular O.O 1.1 O.O 28 0.53 0.55 

6/10/99 Duplicate O.O 1.8 O.O 41 0.69 0.76 

9/14/99 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 <0.10 
12/9/99 - NS NS NS NS NS NS 
3/9/00 Regular < 1 < 1 < 1 9.1 14 1.3 
6/8/00 - NS NS NS NS NS NS 
9/13/00 - NS NS NS NS NS NS 

MW-2 1 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 BTEX and TPH Analytical Results for Groundwater Samples 

Hobbs, New Mexico Facility 

BJ Services Company, U.S.A. 

Sample 

Date 

Sample 

Type 

Benzene Toluene Ethylbenzene Xylenes TPH-D TPH-G Sample 

Date 

Sample 

Type micrograms per liter, ug/l milligrams per liter, mg/L 

3/24/98 Regular 140 630 360 310 0.56 3.9 
6/23/98 Regular 100 720 350 490 0.40 4.9 
9/30/98 Regular 42 470 450 530 1.0 3.8 
12/10/98 Regular 13 220 160 290 1.3 0.43 
3/10/99 Regular 3.2 7.4 42 32 0.2 0.44 
6/10/99 Regular 1.7 3.1 <1.0 36 <0.20 0.18 
9/14/99 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 <0.I0 
12/9/99 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 
3/9/00 Regular < 1 < 1 < 1 < 1 0.32 <0.1 
6/8/00 Regular < 1 < 1 < 1 < 1 <0.22 <0.1 
9/13/00 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

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 

1I/I5/95 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 UO 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 
3/24/98 Regular 150 510 270 620 1.2 5.6 
6/23/98 Regular 160 890 590 1600 0.69 10 
9/30/98 Regular 80 180 370 840 2.0 3.9 
12/10/98 Regular 28 70 210 960 9.3 4,3 
12/10/98 Duplicate 26 62 180 830 3.9 4,3 
3/10/99 Regular 8 20 250 1400 13.0 13 
6/10/99 Regular <1.0 <1.0 12 12 0.44 0,63 
9/14/99 Regular < 1.0 < 1.0 3.3 13.1 0.35 0.17 
12/9/99 Regular < 1 2.5 2.3 20,1 2 0.53 
3/10/00 Regular < 1 < 1 < 1 3.6 2.6 0.15 
6/8/00 Regular < 1 < 1 < 1 < 1 0.44 0.23 
9/13/00 Regular < 1 < 1 < 1 < 1 0.61 O . l 

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 

1 1/15/95 Regular < 0.3 1.2 <0,3 1.5 NA NA 
2/23/96 Regular < 0,3 < 0,3 < 0.3 <0,(5 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 
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Table 4 

Cumulative BTEX and TPH Analytical Results for Groundwater Samples 

Hobbs, New Mexico Facility 

BJ Services Company, U.S.A. 

Monitor 

Well 

Sample 

Date 

Sample Benzene Toluene | Ethylbenzene | Xylenes TPH-D | TPH-G Monitor 

Well 

Sample 

Date Type micrograms per liter, ug/l milligrams pe r liter, mg/L. 

MW-5 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 

3/23/98 Regular < 1 < 1 < 1 < 1 <0.2 <0 . l 

6/23/98 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

9/30/98 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.20 <0.1 

12/10/98 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.20 <0.1 

3/9/99 Regular <1.0 <1.0 <1.0 <1.0 O.20 O . l 

6/10/99 Regular <1.0 <1.0 <I.O <1.0 O.20 O . l 

9/14/99 Regular <1 0 <1.0 <1.0 <2.0 <0.20 O.10 

12/9/99 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

3/9/00 Regular < 1 < 1 < 1 < 1 0.55 <0.1 

6/8/00 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

9/13/00 Regular < 1 < 1 < 1 < 1 <0.2. <0.1 

MW-6' 8/10/92 Regular NS NS NS NS NA NS 

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

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

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

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

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 13 3.4 < 1 1 <0.1 

12/10/97 Regular 3 4.2 1.2 3.9 1,7 0.14 

3/23/98 Regular 3.6 < 1 4 < 1 <0,2 <0.1 

6/23/98 Regular 170 4.1 15 7.2 1.2 0.51 

9/30/98 Regular 1000 420 140 270 4.0 3.3 

12/10/98 Regular 7.6 6.6 1.7 5.8 2.0 <0.1 

3/10/99 Regular 2500 930 590 1400 11.0 13 

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.) 

11/15/95 Regular 8.4 0.77 <0.3 0.93 NA <0,l 

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 1 < 0.6 NA < 0.1 
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Tablet 

Cumuiative BTEX and TPH Analytical Results for Groundwater Samples 

Hobbs, New Mexico Facility 

BJ Services Company, U.S.A. 

Monitor 

Well 

Sample 

Date 

Sample 

Type 

Benzene Toluene Ethylbenzene Xylenes TPH-D TPH-G Monitor 

Well 

Sample 

Date 

Sample 

Type micrograms per liter, ug/1 milligrams per liter, mg/L 

MW-7 12/2/96 Regular < 1 < 1 < 1 < 1 <0 . l <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 . l <0 . I 
12/10/97 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 
3/23/98 Regular < 1 < 1 < 1 < 1 <0.2 <0 . l 
6/23/98 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 
9/30/98 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.20 <0.1 
12/10/98 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.20 <0.1 
3/9/99 Regular <1.0 O.O O.O o.o 4.7 <0.1 
6/10/99 Regular O.O O.O O.O O.O <0.20 <0.1 
9/13/99 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 <0.10 
12/9/99 Regular <5 < 5 <5 <5 1.8 <0.5 
3/9/00 Regular < 1 < 1 < 1 < 1 0.66 <0.1 
6/8/00 Regular < 1 < 1 < 1 < 1 <0.21 <0.1 
9/13/00 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

MW-8 8/10/92 Regular NS NS NS NS NA NS 
2/9/93 Regular <2 <2 <2 <6 NA NA 
8/19/93 Regular <2 <2 <2 <2 NA NA 
1/27/94 Regular < 1 < 1 < 1 < 1 NA NA 
5/3/95 Regular 3 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 < I <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 
3/23/98 Regular < 1 < 1 < 1 < 1 < 0.2 <0.1 
6/23/98 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 
9/30/98 Regular < 1.0 < 1.0 < 1.0 < I.O <0.20 <0.1 
12/10/98 Regular < 1.0 < 1.0 < 10 < 1.0 <0.20 <0.1 
3/9/99 Regular <1.0 O.O O.O O.O <0.20 O . l 
6/10/99 Regular <1.0 O.O O.O O.O <0.20 O . l 
9/13/99 Regular < 1.0 < 1.0 < l.O <2.0 <0.20 <0.10 
12/9/99 - NS NS NS NS NS NS 
3/9/00 Regular < 1 < 1 < 1 < 1 0.55 O . l 
6/8/00 - NS NS NS NS NS NS 
9/13/00 - NS NS NS NS NS NS 

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 
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Table 4 

Cumulative BTEX and TPH Analytical Results for Groundwater Samples 

Hobbs, New Mexico Facility 

B.I Services Company, U.S.A. 

M o n i t o r 

W e l l 

Sample 

Date 

Sample 

Type 

Benzene Toluene Ethylbenzene Xylenes T P H - D T P H - G M o n i t o r 

W e l l 

Sample 

Date 

Sample 

Type micrograms per l i ter , ug/l mi l l ig rams per l i t e r , m g / L 

M W - 9 8/1/95 Regular 660 410 91 310 N A 6.2 

11/15/95 Regular 240 24 11 140 N A 1.5 

11/15/95 Duplicate 170 18 10 120 N A 1.9 

2/23/96 Regular 170 18 2.3 (60 N A 4.3 

5/31/96 Regular 120 16 3 200 N A N A 

8/23/96 Regular 82 13 6 270 N A 4 

8/23/96 Duplicate 76 14 4.8 250 N A 4.4 

12/2/96 Regular 61 < 2 5 < 2 5 210 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 

3/24/98 Regular < 1 < 1 < 1 26 0.9 1 
6/23/98 Regular 2.4 22 10 36 <0 .2 0.25 

9/30/98 Regular 1.1 5.5 21 59 0,27 0.27 
12/10/98 Regular < 1.0 1.9 17 79 5.1 0.25 

3/10/99 Regular <I.O <1.0 5.7 68 <0.2 0.22 
6/10/99 Regular <1.0 1.8 1.8 71 <0.20 0.43 

9/13/99 Regular < 1.0 < 1.0 < 1.0 <2 ,0 <0.20 <0 . I0 
12/9/99 - NS NS NS NS NS NS 
3/9/00 Regular < 1 < 1 < 1 64 0.66 1.3 

6/8/00 - NS NS NS NS NS NS 
9/13/00 - NS NS NS NS NS NS 

M W - 1 0 8/19/93 Regular 190 460 <200 240 N A N A 
1/27/94 Regular 13.4 4 5.5 33.6 NA N A 
5/4/95 Regular 980 15 11 84 N A N A 
8/1/95 Regular 1300 32 32 100 N A 3.6 

U/15/95 Regular 1000 24 15 36 NA 1.7 
2/23/96 Regular 810 23 27 44 N A 2.4 
5/31/96 Regular 700 24 34 28 N A 2 

8/23/96 Regular 290 3.4 6.4 13 N A 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 
3/23/98 Regular 36 < 5 5.9 < 5 1.6 <0.5 
3/23/98 Duplicate 36 < 1 5,3 1.3 1.7 0.18 
6/23/98 Regular 37 < 5 < 5 < 5 2.1 <0.5 
9/30/98 Regular 84 3.2 30 2.2 1.4 0.36 
12/10/98 Regular 29 1.0 7.0 1.0 0.86 0.18 
3/9/99 Regular 28 <5.0 5.8 <5.0 0.92 <0.5 

6/10/99 Regular 17 <1.0 <1.0 <I.O 0.30 0.16 
9/14/99 Regular 10 < 1.0 < 1.0 < 2,0 <0.20 <0.10 
12/9/99 Regular 23 < 1 < 1 1.2 0.44 0.16 
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Table 4 

Cumulative BTEX and TPH Analytical Results for Groundwater Samples 

Hobbs, New Mexico Facility 

BJ Services Company, U.S.A. 

Monitor 

Well 

Sample 

Date 

Sample Benzene | Toluene Ethylbenzene Xylenes TPH-D TPH-G Monitor 

Well 

Sample 

Date Type 1 micrograms per liter, ug/l milligrams per liter, mg/L 

MW-10 3/10/00 Regular 300 4.3 6.6 43.2 1.2 0.85 

6/8/00 Regular 78 1.7 7.2 9 0.67 0.74 

9/13/00 Regular 23 1.5 1.1 2.9 1.6 0.41 

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 I I 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-11 A 3/24/98 Regular 24 5 < 5 < 5 0.28 0.14 

6/23/98 Regular 9.9 <5 < 5 <5 <0.2 <0.5 

9/30/98 Regular 9.3 3.7 2.2 7.0 <0.20 0.1 

12/10/98 Regular 1.7 O.O O.O O.O <0.20 <0.I 

3/10/99 Regular <5 <5 <5 <5 0.3 <0.5 

6/10/99 Regular <1.0 O.O O.O O.O <0.20 <0.10 

9/13/99 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 <0.10 

12/9/99 Regular < 5 < 5 <5 <5 <0.2 <0.1 

3/9/00 Regular 1.2 < 1 < 1 < 1 0.43 <0.1 

6/8/00 Regular 3.6 < 1 < 1 < 1 0.37 <0 . l 

9/13/00 Regular 1.4 < I < 1 < 1 0.36 <0.1 

MW-12 3/24/98 Regular 100 1 1 6 8 0.29 0.41 

6/23/98 Regular 88 <5 < 5 < 5 <0.2 <0.5 

6/23/98 Duplicate 89 <5 <5 <5 0.31 <0.5 

9/30/98 Regular 260 3.0 1.2 7.9 <0.20 0.62 

12/10/98 Regular 160 O.O O.O 1.2 0.21 0.36 

3/10/99 Regular 160 1.1 O.O 2.9 0.38 0.45 

6/10/99 Regular 49 1.4 O.O O.O 0.22 0.13 

9/14/99 Regular 75 < 1.0 < 1.0 <2.0 <0.20 0.23 

12/9/99 Regular 64 < 1 < 1 < 1 <0.2 0.21 

3/10/00 Regular 93 < 1 < 1 < 1 <0.2 0.21 

3/10/00 Duplicate 99 < 1 < 1 < 1 0.22 0.22 

6/8/00 Regular 62 < 1 < 1 < 1 <0.2 <0.1 

9/13/00 Regular 34 < 1 < 1 < 1 0.23 <0.1 

MW-12D 7/2/99 Regular <5 < 5 < 5 < 5 <0.20 <0.10 

9/14/99 Regular < 1.0 < 1.0 < 1.0 <2.0 <0,20 <0,i0 

12/9/99 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

3/9/00 Regular < 1 < 1 < 1 < 1 0.24 <0. l 

6/8/00 Regular < 1 < 1 < 1 < 1 < 0,2 <0,1 

| 9/13/00 NS NS NS j NS NS NS 
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Table 4 

Cumulative BTEX and TPH Analytical Results for Groundwater Samples 

Hobbs, New Mexico Facility 

BJ Services Company, U.S.A. 

Monitor 

Well 

Sample 

Date 

Sample 

Type 

Benzene Toluene Ethylbenzene Xylenes TPH-D TPH-G Monitor 

Well 

Sample 

Date 

Sample 

Type micrograms per liter, ug/l milligrams per titer, mg/L 

MW-13 7/2/99 Regular 1500 23.0 750 58 2.2 5.1 

9/14/99 Regular 860 16 450 34.4 2.1 3.1 

12/9/99 Regular 430 16 410 40.9 0.46 3.2 

3/10/00 Regular 88 2.8 200 1.3 1.9 0.99 

6/8/00 Regular 6 < 1 63 3.3 1.1 0.91 

9/13/00 Regular < 1 < 1 3.4 < 1 0.44 0.12 

OW-4 6/10/99 Regular < I 0 <I.O <1.0 4.4 <0.2 <0.10 

9/14/99 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 <0.I0 

12/9/99 Regular < 1 < 1 < 1 < 1 <0.2 O . l 

3/9/00 Regular < 1 < 1 < 1 < 1 0.25 O . l 

6/8/00 Regular < 1 < 1 < 1 < 1 <0.21 O . l 

9/13/00 Regular < 1 < 1 < 1 < 1 <0.2 O . l 

1 Well plugged and abandoned 7/1/99 

NA=Not Analyzed NS=Not Sampled 

NSP=Not Sampled due to Phase Separated Hydrocarbons 
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Table 5 
Current and Historical Nitrate, Sulfate, and Dissolved Methane Data for 

Monitor Wells MW-5, MW-10, MW-1IA, MW-12, MW-12D, and OW-4 

BJ Services Company, U.S.A. 

Hobbs, New Mexico 

Methane 
Well Date Nitrate' (mg/L) Sulfate1 (mg/L) (mg/L) 

3/23/98 3.87 190 O.OO 12 
3/9/99 O . l 195 O.OO 12 
6/10/99 4.73 209 O.OO 12 

MW 5 
9/14/99 4.3 210 O.OO 12 
12/9/99 4.2 210 O.OO 12 
3/9/00 5.3 260 O.0012 
6/8/00 4.7 240 O.OO 12 
9/13/00 3.93 200 O.OO 12 
3/23/98 0.07 320 0.91 
6/23/98 O . l 325 0.55 
9/30/98 O . l 204 0.81 
12/10/98 O . l 180 0.091 

3/9/99 O . l 
142 

0.035 
MW-10 

3/9/99 O . l 
2233 

0.035 

9/14/99 O.10 160 0.0049 
12/9/99 0.49 170 0.0039 
3/10/00 0.1 160 0.0056 
6/8/00 O . l 150 0.031 
9/13/00 O . l 160 0.031 
3/23/98 O.05 190 0.14 
6/23/98 O . l 225 0.11 
9/30/98 0.4 196 0.043 
12/10/98 0.7 188 0.033 

3/10/99 
O . l 164 

0.094 
MW-11 A 

3/10/99 
O . l 2 2273 

0.094 
MW-11 A 

6/10/99 O . l 181 0.0036 
9/13/99 0.22 250 O.OO 12 
12/9/99 O . l 290 0.0079 
3/9/00 0.11 270 0.037 
6/8/00 O . l 240 0.0069 
9/13/00 O . l 320 O.0012 
3/23/98 O.05 240 O.0012 
6/23/98 O . l 240 O.OO 12 
9/30/98 O . l 168 O.OO 12 
12/10/98 O . l 202 O.OO 12 

3/10/99 
O . l 137 

O.OO 12 
MW-12 

3/10/99 
O . l 2 193' 

O.OO 12 
MW-12 

6/10/99 O . l 217 O.0012 
9/14/99 O.10 230 O.OO 12 
12/9/99 O . l 180 O.OO 12 
3/10/00 O . l 210 O.0012 
6/8/00 O . l 220 O.0012 
9/13/00 O . l 240 O.OO 12 
7/2/99 2.1 249 0.0015 
9/14/99 O.10 200 0.0065 

MW-12D | 4 ) 12/9/99 O . l 210 0.0015 
3/9/00 0.14 200 O.0012 
6/8/00 O . l 240 O.OO 12 
6/10/99 3.96 192 O.OO 12 
9/14/99 3.5 200 O.OO 12 

OW-4 12/9/99 3.4 200 O.0012 OW-4 
3/9/00 3.6 200 O.OO 12 
6/8/00 3.4 190 O.OO 12 
9/13/00 3.21 170 O.OO 12 

1 =By EPA Method 300, exccpi as noted 

2=By EPA Method 353.3 

3-By EPA Method 375 4 

4=Well not sampled after 6/8/00 

mg/L = milligrams per liter 
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ECKENFELDER* 

AN INTEGRAL PARI OF 

BROWN AND 
CALDWELL 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: M U j - 3 

1. PROJECT INFORMATION 
Project Number: Task Number: Date: ^ / I 3 / < » T ime : I ^ t 3 -

Client: Personnel: ^ f \ . £— 

Proiect Location: ( h T 4 © \P L> ^ Weather : f j j f ^ ' Z * ^ ^ t ^ / -

2. WELL DATA 
Casinq Diameter: inches Type: • PVC • Stainless Q Galv. Steel • Teflon® • Other: 

Screen Diameter: inches Type: • PVC • Stainless Q Galv. Steel • Teflon® • Other: 

Total Depth of W e l l ^ M , 5 o f e e t From: Q Top of Well Casing (TOC) • Top of Protective Casing • Other: 

Depth to Static W a t e r f {» > 1 ~ ? feet From: • Top of Well Casing (TOC) • Top of Protective Casinq • Other: 

Depth to Product: feet From: • Top of Well Casing (TOC) • Top of Protective Casing • Other. 

Lenath of Water Column: feet Wel l Vo lume: qal Screened Interval (from GSV. 

Nofe: 2-inch well -0.167 gal/ft 4-inch well = 0.667 gal/ft 

|3. PURGE DATA 
• Bailer, Size: Q Bladder Pump Q 2" Submersible Pump • 4" Submersible Pump 

Purge Method: Q C e n t r i f u g a | P u m p Q peristaltic Pump Q Inertial Lift Pump • Other: 

Materials: Pump/Bailer 

Materials: Rope/Tubing 

Was well purged dry? 

• Stainless • PVC • Teflon® • Other :_ J 

• Dedicated • Prepared Off-Site Q Field Cleaned • Disposable 

• Polyethylene • Polypropylene • Teflon® • Other 
• Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

Equipment Model(s) 

• Yes • No Pumping Rate:_ gal/min 

Time 
Cum. Gallons 

Removed 
pH Temp 

Spec. 
Cond. 

Eh 
Dissolved 

Oxygen 
Turbidity 

Other: 
Commen ts 

6>.VO 
\ li ,l CM 

OJ> tf 

4. SAMPLING DATA 
• Bailer, Size: 

Method(s): 

Materials: Pump/Bailer 

Materials: Tubing/Rope 

• Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
• Peristaltic Pump • Inertial Lift Pump • Other: 

Q Stainless Q PVC • Teflon® • Other: 
• Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

• Polyethylene • Polypropylene • Teflon® • Other: 
• Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

Depth to Water at Time of Sampling: Field Filtered? • Yes • No 

Sample ID: Sample Time: # of Containers: 

Duplicate Sample Collected? • Yes • No ID: 

Geochemical Analyses 

Ferrous Iron: mg/L 

DO: mg/L 

Nitrate: mg/L 

Sulfate: mg/L 

Alkalinity: mg/L 

5. COMMENTS 7^ A, 
—J-Urf%z 'Xjcss^ ftC*-^ 

Note Include comments such as well condition, odor, presence of NAPL, or other items not on the field daiaTshcet. •. 

~ 

FORM GW-2 (Rev 6/B/gg - wah) "Signature ~/~ 



ECKENFELDER" 

J-

GROUNDWATER SAMPLING FIELD DATA SHEET 

AN INTEGRAL PAflT OF 

BROWN AND 
CALDWELL 

WELL ID: )v\ IO - H 

1. PROJECT INFORMATION 
Project Number: Task Number:_ 

Client: 

Project Locat ion: , 

Date: 1 ( 
Personnel: i - \ I 

Weather: 

T i m e : 

6 ^ 

2. WELL DATA 
Casing Diameter:_ inches 

Screen Diameter:. inches 

Type: • PVC • Stainless • Galv. Steel • Teflon® • Other: 

Type: • PVC • Stainless • Galv. Steel • Teflon® • Other:, 

Total Depth of Wel l : £ { t 5 feet F rom: • Top of Well Casing (TOC) • Top of Protective Casing Q Other:. 

Depth to Static Water: £ G • & > feet From: Q Top of Well Casing (TOC) • Top of Protective Casing • Other:. 

Depth to Product:. feet From: • Top of Well Casing (TOC) • Top of Protective Casing Q Other._ 

Length of Water Column:. feet Wel l Vo lume: gal Screened Interval (from GS):_ 
Wofe. 2-inch well = 0.167 gal/ft 4-inch well = 0.667 gal/ft 

3. PURGE DATA 
• Bailer, Size: • Bladder Pump Q 2" Submersible Pump .. • 4" Submersible Pump 
• Centrifugal Pump • Peristaltic Pump • Inertial Lift Pump • Other: Purge Method: 

Materials: Pum^/6a\ \e r ) 

Materials: F'Jtope/Tubing 

Was well purged dry? 

• Stainless Q PVC • Teflon® • Other: 
• Dedicated • Prepared Off-Site U Field Cleaned • Disposable 

• Polyethylene • Polypropylene Q Teflon® • Other: 
Q Dedicated • Prepared Off-Site Q Field Cleaned • Disposable 

Equipment Mode l (s ) 

• Yes a No Pumping Rate:_ . gal/min 

Tims 
Cum. Gallons 

Removed 
pH Temp 

Spec. 
Cond . 

Eh 
Dissolved 

Oxygen 
Turbidity 

Other: 
Comments 

lM 
2c9, 2 -He.* 

^ 3 

4. SAMPLING DATA 
• Bailer, Size: _ 

Method(s): 

Materials: Pump/Bai ler 

Materials: Tubing/Rope 

• Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
• Peristaltic Pump • Inertial Lift Pump Q Other: . 

Q Stainless Q PVC • Teflon® • Other: 
• Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

• Polyethylene • Polypropylene • Teflon® • Other: 
• Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

Depth to Water at Time of Sampl ing: Field Filtered? • Yes • No 

Sample ID: Sample T ime: ' S & ' C j # of Containers: 

Duplicate Sample Collected? • Yes • No ID: 

Geochemical Analyses 

Ferrous Iron: 

DO: 

Nitrate: 

Sulfate: 

Alkalinity: _ 

. mg/L 

_ mg /L 

_ m g / L 

_ mg/L 

. mg/L 

5. COMMENTS JV c ^ l ^ 
l/j2fi>_ q-aai utss..-.'. 

Wofe. Include comments such as well condition, odor, presence of NAPL, or other items not on the Held datasheet 

FORM GW-2 (Rev B/B/99 - wah) Signature 
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ECKENFELDER" 

AN INTEGRAL PART OF 

BROWN AND 
CALDWELL 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: ,M UJ - 5 

1. PROJECT INFORMATION 
Project Number: Task Number:. 

Client: 

Date: 

Project Location: M> ^ L - \ 6 ^ b 5 

Personnel:. 

Weather: ^- [<?uv } /~/of 

Time: 

2. WELL DATA 
Casing Diameter:_ inches 

Screen Diameter: inches 

Type: • P V C • Stainless Q Galv. Steel • Teflon® • Other;. 

Type: • PVC • Stainless • Galv. Steel Q Teflon® • Other:. 

Total Depth of SNeW.C^f c ~ ? feet From: • Top of Well Casing (TOC) • Top of Protective Casing • Other.. 

Depth to Static W a t e r > ^ * 3 b feet From: • Top of Well Casing (TOC) • Top of Protective Casing • Other:. 

Depth to Product:. feet From: • Top of Well Casing (TOC) • Top of Protective Casing • Other: 

Length of Water Column:.. feet Wel l Volume: gal Screened Interval ( f rom GS):. 

Note: 2-inch well = 0.167gal/ft 4-inch well = 0.667gal/K 

PURGE DATA 
• Bailer, Size: Q Bladder Pump • 2" Submersible Pump • 4" 
• Centrifugal Pump • Peristaltic Pump Q Inertial Lift Pump • Other. _ 

• Stainless • PVC • Teflon® • Other: 

Purge Method 

Materials: PumpfBailer, 

Materials: Rope/Tubing 

Was well purged dry? 

ubmersible Pump 

Equipment ModeKs) 

• Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

• Polyethylene • Polypropylene • Teflon® • Other: 
• Dedicated Q Prepared Off-Site • Field Cleaned • Disposable 

• Yes Q No Pumping Rate:. . gal/min 

Time 
Cum. Gallons 

Removed 
pH Temp 

Spec. 

Cond. 
Eh 

Dissolved 

Oxygen 
Turbidity 

Other: 
Comments 

o 21 Di Ll 
7,3 -fa.-? 

4. SAMPLING DATA 
• Bailer, Size: 

Method(s): 
• Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 

• Peristaltic Pump • Inertial Lift Pump • Other: 

Materials: Pump/Bailer 

Materials: Tubing/Rope 

• Stainless Q PVC • Teflon® • Other: 
• Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

• Polyethylene Q Polypropylene • Teflon® • Other: 
• Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

Depth to Water at T ime of Sampling: Field Filtered? • Yes • No 

Sample ID: Sample Time:, if?.?; # of Containers: 

Duplicate Sample Collected? • Yes • No ID: 

_ m g / L 

. mg/L 

Geochemical Analyses 

Ferrous Iron: _ 

DO. 

Nitrate: mg/L 

Sulfate: mg/L 

Alkalinity: mg/L 

5. COMMENTS 

/ 0 0~<\ r5 } j o \- -"-b 0-AW- fr>o^> t J \ v ^ s l u i _ 
-v 

Note. Include comments such as well condition, odor, presence of NAPL, or other items not on the field data sfteet. 

F O R M G W - 2 (Rev 6W/99 - wah ) Sigc&tun 



ECKENFELDER" 

AN INTEGRAL PART OF 

BROWN AND 
CALDWELL 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: /viU) ~7 

1. PROJECT INFORMATION 
Project Number: Task Number: , 

Client: _ _ 

Date T ime: i l 

Project Locat ion:_ 

Personnel 

Weather 

2. WELL DATA 
Casing Diameter:. inches 

Screen Diameter: inches 

Total Depth of Well : <o 2 - f e e t 

Depth to Static W a t e r . ^ 7 . H O feet 

Type: Q P V C • Stainless Q Galv. Steel • Teflon® • Other.. 

Type: • PVC • Stainless • Galv. Steel • Teflon® • Other:. 

From: • Top of Well Casing (TOC) • Top of Protective Casing • Other:. 

From: • Top of Well Casing (TOC) • Top of Protective Casing U Other:. 

Depth to Product:. feet From: • Top of Well Casing (TOC) • Top of Protective Casing Q Other:. 

Length of Water Column:. feet Wel l Volume: gal Screened Interval (from GS):_ 

Wofe: 2-inch welt = 0.167 gal/ft 4-inch well = 0.667 gal/ft 

3. PURGE DATA 
Purge Method 

Materials: Pump/Bailer 

Materials: Rope/Tubing 

Was well purged dry? 

• Bailer, Size: • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
• Centrifugal Pump • Peristaltic Pump • Inertial Lift Pump Q Other: 

Q Stainless • PVC • Teflon® • Other: 
Equipment Model(s) 

• Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

Q Polyethylene • Polypropylene • Teflon® • Other: 
• Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

• Yes • No Pumping Rate:. . gal/min 

Time 
Cum. Gallons 

Removed 
pH Temp 

Spec. 

Cond. 
Eh 

Dissolved 
Oxygen 

Turbidity 
Other: 

Comments 

U3=3L o, 25 7^ 7.3 s 
Sp* / 

4. SAMPLING DATA 
Method(s): • Bailer, Size: • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 

• Peristaltic Pump • Inertial Lift Pump • Other: 

Materials: Pump/Bai ler 

Materials: Tubing/Rope 

• Stainless • PVC • Teflon® • Other:__ 
• Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

• Polyethylene • Polypropylene • Teflon® • Other: 
• Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

Depth to Water at Time of Sampl ing: Field Filtered? • Yes • No 

Sample ID: Sample Time:. # of Containers: 

Duplicate Sample Collected? • Yes • No ID: 

Geochemical Analyses 

Ferrous Iron: mg/L 

DO: mg/L 

Nitrate: mg/L 

Sulfate: mg/L 

Alkalinity: mg/L 

?w> Uje[! t<\A 
5. COMMENTS _ 

Wofe: Include comments such as well condition, odor, presence of NAPL, or other items not on the field data/sheet 

V7 
F O R M G W - 2 (Rev 6 / 8 / 9 9 - w a h ) Signature 
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ECKENFELDER* 

AN INTEGRAL PART OF 

BROWN AND 
CALDWELL 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID; fjW\D 

1. PROJECT INFORMATION 
Project Number: Task Number : , Date: 

Client: 

Project Location:. 

Personnel: 

Weather: 

Time. 

2. WELL DATA 
Casing Diameter: , inches Type: • PVC • Stainless • Galv. Steel • Teflon® • Other:, 

Screen Diameter:. inches Type: • p v c • Stainless Q Galv. Steel • Teflon® • Other:. 

Total Depth of Well: L 2* OOfeet From: • Top of Well Casing (TOC) • Top of Protective Casing • Other:. 

Depth to Static Water: j S T I H ^ feet From: Q Top of Well Casing (TOC) Q Top of Protective Casing • Other, 

Depth to Product:. feet From: • Top of Well Casing (TOC) • Top of Protective Casing • Other:. 

Length of Water Column:. feet Wel l Vo lume: . Sal Screened Interval ( f rom GS):_ 
Note. 2-/nch well =0.167 gaWf 4-inch well = 0.667 galAt 

3. PURGE DATA 
Q Bailer, Size: • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 

Purge Method: Q C e n t r j f u g a | P u m p Q peristaltic Pump • Inertial Lift Pump • Other 
Equipment Mode l (s ) 

Materials: Pump/Bailer 
• Stainless Q PVC • Teflon® • Other: 
Q Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

Materials- RooerTubinq Q P°1fethylene • Polypropylene • Teflon® Q Other. 
' H a Q Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

Was well purged dry? • Yes • No Pumping Rate:. . gal/min 
3. 

Time 
Cum. Gal lons 

Removed 
pH Temp 

Spec. 

Cond. 
Eh 

Dissolved 

Oxygen 
Turbidity 

Other: 
Comments 

0 ^ 
/ L O 

U£2L 

13S 2^k 3Ho\ ID. 

rv 
4. SAMPLING DATA 

Q Bailer, Size: • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
Method(s): 

• Peristaltic Pump • Inertial Lift Pump • Other: 

Materials: Pump/Bai ler 

Materials: Tubing/Rope 

• Stainless • PVC Q Teflon® • Other: 

• Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

Q Polyethylene • Polypropylene • Teflon® • Other: 
Q Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

Depth to Water at T ime of Sampl ing: Field Filtered? • Yes • No 

Sample ID: Sample T ime: \ C = > ' 3 ^ # of Containers: 

Duplicate Sample Col lected? a Yes • No ID: 

Geochemical Analyses 

Ferrous Iron: 

DO: 

Nitrate: 

Sulfate: 

Alkalinity: 

. m g / L 

_ mg/L 

_ mg/L 

_ m g / L 

. mg/L 

5. COMMENTS y \ ! v v b ^ 

Nofe. Include comments such as well condition, odor, presence of NAPL, or other items not on the field data pfieet., | \ ' / f 

F O R M G W - 2 (Rev 6 W 9 9 - wah ) Signature 

IF wm 
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ECKENFELDER* 

AN INtEGHAl PAR! OF 

B R O W N A N D 

C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: ft^-li A 

1. PROJECT INFORMATION 
Project Number: Task Number: 

Client: 

Project Location: 

Date 

Personnel: 

Weather: C \ c.c^y 

Time: 

2. WELL DATA 
Casing Diameter:. inches 

Screen Diameter: inches 

Total Depth of Well : ^ 3 . S ^ e e t 

Depth to Static WatersS St , { ' ' j feet 

Type: Q PVC • Stainless • Galv. Steel • Teflon® • Other:. 

Type: • PVC • Stainless • Galv. Steel • Teflon® • Other:. 

From: • Top of Well Casing (TOC) • Top of Protective Casing • Other:. 

From: • Top of Well Casing (TOC) • Top of Protective Casing Q Other:. 

Depth to Product:. feet From: • Top of Well Casing (TOC) • Top of Protective Casing • Other_ 

Length of Water Column:. feet Wel l Volume: . gal Screened Interval (from GS):_ 

Nofe. 2-/nch well = 0.167 gal/ft 4-inch well = 0 667 gal/Tt 

3. PURGE DATA 
• Bailer, Size: • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 

Purge Method: Q C e n t r j f u g a | P u m p a peristaltic Pump • Inertial Lift Pump • Other: 
Equipment Mode l (s ) 

Materials: Pump(BaHer 

MaterialSj^Rop^/Tubing 

Was well purged dry? 

Q Stainless • PVC Q Teflon® • Other: 
• Dedicated • Prepared Off-Site • Field Cleared [^Disposable 

• Polyethylene • Polypropylene • Teflon® • Other:_ 
• Dedicated • Prepared Off-Site • Field Cleaned ^Disposable 

• Yes • No Pumping Rate:. . gal/min 

1. 

2. 

3. 

Time Cum. Gallons 
Removed 

pH Temp 
Spec. 
Cond. 

Eh 
Dissolved 
Oxygen 

Turbidity 
Other: 

Comments 

o , £ 7,17 ?M 
I 3^1 ! 

1 

'MI 

4. SAMPLING DATA 
Method(s) 

Materials: Pump/Baite* 

• Bailer, Size: • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
• Peristaltic Pump Q Inertial Lift Pump • Other: 

• Stainless • PVC • Teflon® • Other: 
^ • Dedicated • Prepared Off-Site • Field Cleaned [^Disposable 

. , , . . - , . , < ~ Z T \ • Polyethylene • Polypropylene • Teflon® • 
Materials: Tubing/Aope n n D Z ^ n M n „ , 

Other: 
V ^ _ J Q Dedicated • Prepared Off-Site • Field Cleaned ^Disposable 

Depth to Water at T ime of Sampl ing: Field Filtered? Q Yes • No 

Sample ID: Sample T ime: ^ - \ O Q # of Containers: 

Duplicate Sample Col lec ted? \ ^ Yes • No ID: 

Geochemical Analyses 

Ferrous Iron: mg/L 

f. DO: 

Nitrate: 

Sulfate: 

Alkalinity: 

_ m g / L 

- m g / L 

. m g / L 

. mg/L 

Note: Include comments such as well condition, odor, presence of NAPL, or other items noi on the field da)<ss'h\et. y 

5. COMMENTS S j ^ ^ ^ ^ A 

F O R N A G W - 2 (Rev 6/8/99 - w a h ) 



ECKENFELDER" GROUNDWATER SAMPLING FIELD DATA SHEET 

AN INTEGRAL PART OF 

BROWN AND 
CALDWELL 

WELL ID: p\\Q " P-

1. PROJECT INFORMATION 
Project Number. Task Number:. Date: T i m e : 

Client: 

Project Locat ion: 

Personnel : , 

Weather: 

mi 
4kH 

2. WELL DATA 
Casing Diameter:. inches Type: • p v c • Stainless • Galv. Steel • Teflon® Q Other: 

Screen Diameter: inches Type: • PVC • Stainless • Galv. Steel • Teflon® • Other:. 

Total Depth of Wel l : fCg> * "^ fee t From: • Top of Well Casing (TOC) • Top of Protective Casing • Other:. 

Depth to Static W a t e r : v ^ , feet From: • Top of Well Casing (TOC) • Top of Protective Casing • Other:. 

Depth to Product : , feet From: a Top of Well Casing (TOC) Q Top of Protective Casing a Other:. 

Length of Water Column: feet Wel l Vo lume: gal Screened Interval (from GS):_ 
Wofe. 2-inch well = 0.167 gal/ft 4-inch well = 0.667 gal/ft 

3. PURGE DATA 
• Bailer, Size. Q Bladder Pump Q 2" Submersible Pump • 4" Submersible Pump 

Purge Method: Q centrifugal Pump • Peristaltic Pump • Inertial Lift Pump • Other: 

I D / Q ^ g h D Stainless • PVC • Teflon® • Other: 
Equipment Model fs) 

Materials: Pump t A^__J>^ Q Dedicated • Prepared Off-Sita • Field Cleaned jJ^TJisposable 

3^ftopej)ri 

Was well purged dry? 

Mater ia lSi fcopeAubing D P°^thy lene • Polypropylene • Teflon® • Other 
• Dedicated • Prepared Off-Site • Field Cleaned ytLDisposable 

Pumping Rate: gal/min 

2. 

Q Yes • No 

Time 
Cum. Gal lons 

Removed 
pH Temp 

Spec. 
Cond. 

Eh 
Dissolved 

Oxygen 
Turbidity 

Other: 
Comments 

7,* 2&S 
j 4 i f 5 

\n-bj 

4. SAMPLING DATA 
Method(s) 

Q Bailer, Size: Q Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
• Peristaltic Pump • Inertial Lift Pump • Other: 

Materials: P u m p / ^ a n e p • Stainless Q PVC • Teflon® • Other: 
• Dedicated • Prepared Off-Site • Field Cleaned ^Disposable 

• Polyethylene • Polypropylene • Teflon® • Other: 
Materials. Tubmg/^ope- Q D e d i c a t e d Q P r e p a r e d off-Site • Field Cleaned d i s p o s a b l e 

Depth to Water at T ime of Sampl ing: Field Filtered? Q Yes • No 

Sample ID: Sample Time: | ( f 7 ( j p ( £ ) # of Containers: 

Duplicate Sample Col lected? • Yes • No ID: 

Geochemica l Analyses 

Ferrous Iron 

DO. 

~~7 r-y 
\ < m a / L 

.7 

Nitrate: 

Sulfate: 

Alkalinity: 

_ mg/L 

.mg /L 

mg/L 

'•it IA 
7 7^ J mq/L 

5. COMMENTS 

Wofe. Include comments such as well condition, odor, presence of NAPL, or other items not on the field datySffeet. 

F O R M G W - 2 (Rev 6/B/99 - wah) 

Id dafa^Weef. / ] T 



ECKENFELDER" 

AN INTEGRAL PARI OF 

BROWN AND 
CALDWELL 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: /Mlo- I^OO <C3 

1. PROJECT INFORMATION 
Project Number: Task Number:. Date: T ime: 

Client: 

Project L o c a t i o n s D ^ ft b b . f i 

Personnel: ^* ^ 

Weather: 

2. WELL DATA 
Casing Diameter:. inches Type: • p v c • Stainless • Galv. Steel • Teflon® Q Other: 

Screen Diameter: inches Type: • PVC • Stainless • Galv. Steel • Teflon® • Other: 

Total Deptlt of Wel l : feet From: • Top of Well Casing (TOC) • Top of Protective Casing • Other: 

Depth to Static Water? S S i 2 j r f feet From: • Top of Well Casing (TOC) • Top of Protective Casing • Other:. 

Depth to Product : , feet From: • Top of Well Casing (TOC) • Top of Protective Casing • Other:. 

Length of Water Column:. feet Wel l Vo lume: . gal Screened Interval ( f rom GS): 

Wofe. 2-inch well = 0.167 gal/ft 4-inch well = 0.667 gal/ft 

3. PURGE DATA 
• Bailer, Size: • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 

Purge Method: a centrifugal Pump • Peristaltic Pump • Inertial Lift Pump • Other: Equipment Model fs) 

Materials: Pump/Bailer 

Materials: Rope/Tubing 

Was well purged dry? 

Q Stainless • PVC • Teflon® • Other 
• Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

• Polyethylene • Polypropylene Q Teflon® • Other: 
• Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

• Yes • No Pumping Rate: gal/min 

Time Cum. Gallons 
Removed 

pH Temp 
Spec. 
Cond. 

Eh 
Dissolved 
Oxygen 

Turbidity 
Other: 

Comments 

^ lo 
/ h.<o 1?- £ 3 

h ^ 1 n \ 

4. SAMPLING DATA 
Method(s): 

• Bailer, Size: • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
• Peristaltic Pump • Inertial Lift Pump • Other: 

Materials: Pump/Bailer 

Materials: Tubing/Rope 

• Stainless • PVC • Tenon® • Other: 
• Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

• Polyethylene • Polypropylene • Teflon® • Other: 
• Dedicated • Prepared Off-Site • Field Cleaned Q Disposable 

Depth to Water at T ime of Sampl ing: Field Filtered? • Yes Q No 

Sample ID: Sample Time:_ # of Containers: 

Duplicate Sample Col lected? • Yes • No ID: 

Geochemical Analyses 

Ferrous Iron: mg/L 

DO: mg/L 

Nitrate: mg/L 

Sulfate: mg/L 

Alkalinity: mg/L 

5. COMMENTS . . [ ^ ^ . i ^ t J ^ 

Wofe. Include comments such as well condition, odor, presence of NAPL, or other items not on the field data sheet. 

F O R M G W - 2 (Rev 8/8/99 - wah) Signature 
-1- s 



ECKENFELDER* 

AN INTEGRAL PARI OF 

BROWN AND 
CALDWELL 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: QVij H 

1. PROJECT INFORMATION 
Project Number: Task Number : , 

Client: 

Date Time: 

Project Location: |3^) fh^^ 

Personnel : , 

Weather: 

C <-

2. WELL DATA 
Casinq Diameter: inches Type: • p v c • Stainless • Galv. Steel • Teflon® • Other: 

Screen Diameter: inches Type: Q P V C • Stainless • Galv. Steel • Teflon® • Other: 

Total Depth of W e l l : f e e t From: • TOD of Well Casinq fTOC) • Top of Protective Casinq • Other: 

Depth to Static Water: ( 0 0 1 \ (s feet From: • TOD of Well Casinq (TOC) • Top of Protective Casinq • Other: 

Depth to Product: feet From: • Top of Well Casinq (TOC) • Top of Protective Casinq • Other: 

Length of Water Co lumn: , feet Wel l Vo lume: . gal Screened Interval (from GS):_ 

Wofe. 2-inch well = 0.157 gal/ft 4-inch well = 0.667 gal/ft 

3. PURGE DATA 

Purge Method 

Materials: P u m p / ^ a ^ > 

Q Bailer, Size: • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
• Centrifugal Pump • Peristaltic Pump Q Inertial Lift Pump • Other: 

• Stainless Q PVC • Teflon® • Other: . 
• Dedicated • Prepared Off-Site • Field Cleaned J j l Disposable 

Equipment Mode l (s ) 

Materials- JifoEre/Tubina Q P o | y e t h y | e n e Q Polypropylene • Teflon® • Other:, 
materials, csape g Q D e d i c a t e d Q P r e p a r e d off-Site • Field Cleaned ^Disposable 

Was well purged dry? • Yes • No Pumping Rate: , . gal/min 

Time 
Cum. Gallons 

Removed 
pH T e m p 

Spec. 

Cond. 
Eh 

Dissolved 

Oxygen 
Turbidi ty 

Other: 
Comments 

6>.2S H-

4. SAMPLING DATA 
• Bailer, Size: 

Method(s) 

Materials: Pump/Bailer 

Materials: Tubing/Rope 

• Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
• Peristaltic Pump • Inertial Lift Pump • Other: 

• Stainless • PVC • Teflon® • Other: 
• Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

• Polyethylene • Polypropylene • Teflon® • Other: 
• Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

Depth to Water at T ime of Sampl ing: Field Filtered? • Yes • No 

Sample ID. Sample T ime: [ 3 - 3 > * - * # of Containers: 

Duplicate Sample Col lected? • Yes Q No ID:. 

Geochemical Analyses 

Ferrous Iron: f mg/L 

DO: / mg/L 

Nitrate: ' 

/ 
mg/L 

Sulfate: f 
j 

mg/L 

1 
Alkalinity: / mg/L 

5. COMMENTS n ^ l ^ t m 

I ' ?US\\^ 5'Vior'l 1 
'~i"9 C - U M A A I t o " faW x u d l j W ^ | / v y » f f v 

Wofe. Include comments such aij well condition, odor, presence of NAPL, or other items notion the field dafa stp'e'i j 

F O R M G W - 2 (Rev 6/8/99 - wah) Signature 
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APPENDIX B 

Laboratory Analytical Report 

P:\Wp\BJSERV\ 12832\068r.doc 
"Use or disclosure of data contained on this sheet is suhject to the restriction specified at the beginning of this document. 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Case Narrative for: 

Brown & Caldwell 

Certificate of Analysis Number: 

00090351 

Report To: Proiect Name: BJ Hobbs 

Brown & Caldwell Site: Hobbs NM 

Lynn Wright Site Address: 

1415 Louisiana 

Suite 2500 
PO Number: PO Number: 

Houston 
TX State: New Mexico 

77002- State Cert. No.: 

ph: (713) 759-0999 fax: (713) 308-3886 Date Reported: 9/28/00 

Upon receipt of your samples it was found that two containers received unpreserved for Diesel Range Organics for your samples "MW-5", 
"MW-10", "Duplicate". Also, Gasoline Range Organics/BTEX vials for your samples "MW-3", "MW-4", "MW-5", "OW-4", "Duplicate" were 
received unpreserved. As per our conversation on September 15, 2000, the laboratory added HCL to you Diesel Range Organics 
containers and proceeded with all analyses. 

Your sample ID "MW-10" (SPL ID: 00090351-05) was analyzed for Gasoline Range Organics by SW846 method 8015. The surrogate 1,4-
Difluorobenzene was outside the quality control limits, due to matrix interference. 

The reported results are only representative of the samples submitted for testing.Any data flags or quality control exceptions associated with 
this report will be footnoted in the analytical result page(s) or the quality control summary page(s). 

Please do not hesitate to contact us if you have any questions or comments pertaining to this data report. Please reference the above 
Certificate of Analysis Number. 

This report shall not be reproduced except in full, without the written approval of the laboratory. The reported results are only representative 
of the samples submitted for testing. 

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

est, Sonia 

Senior Project Manager 

9/28/00 

Date 



® 

Brown & Caldwell 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Certificate of Analysis Number: 

00090351 

teport To: 

Fax To: 

Brown & Caldwell 
Lynn Wright 
1415 Louisiana 
Suite 2500 
Houston 
TX 

77002-
ph: (713) 759-0999 

Brown & Caldwell 

Lynn Wright 

fax: (713) 308-3886 

fax: (713) 308-3886 

Project Name: 

Site: 

Site Address: 

PO Number: 

State: 

State Cert. No.: 

BJ Hobbs 

Hobbs NM 

New Mexico 

Date Reported: 9/28/00 

Client Sample ID Lab Sample ID Matrix Date Collected Date Received COC ID HOLD 

W-3 00090351-01 Water 9/13/00 1:30:00 PM 9/14/00 10:00:00 AM 088964 • 
W-4 00090351-02 Water 9/13/00 3:00:00 PM 9/14/00 10:00:00 AM 088964 • 

MW-5 00090351-03 Water 9/13/00 10:35:00 AM 9/14/00 10:00:00 AM 088964 • 
W-7 00090351-04 Water 9/13/00 11:30:00 AM 9/14/00 10:00:00 AM 088964 • • 
W-10 00090351-05 Water 9/13/00 3:30:00 PM 9/14/00 10:00:00 AM 088964 • 

]MW-11A 00090351-06 Water 9/13/00 2:00:00 PM 9/14/00 10:00:00 AM 088964 • 
W-12 00090351-07 Water 9/13/00 4:00:00 PM 9/14/00 10:00:00 AM 088964 • 
W-13 00090351-08 Water 9/13/00 5:00:00 PM 9/14/00 10:00:00 AM 088964 • 
W-4 00090351-09 Water 9/13/00 12:30:00 PM 9/14/00 10:00:00 AM 088964 • 

JD uplicate 00090351-10 Water 9/13/00 9/14/00 10:00:00 AM 088964 • 
ip Blank 9/11/00 00090351-11 Water 9/13/00 9/14/00 10:00:00 AM 088979 n 

1 
I 
1 
I 
i'est, Sonia 

enior Project Manager 

Joel Grice 

Laboratory Director 

Ted Yen 

Quality Assurance Officer 

9/28/00 

Date 

0 
9/28/00 11:08:49 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Client Sample ID MW-3 Col lected: 9/13/00 1:30:00 SPL Sample ID: 00090351-01 

Site: Hobbs NM 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

D I E S E L RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics ND 0.2 1 09/16/00 22:12 AM 408389 

Surr: n-Pentacosane 84.4 % 18-120 1 09/16/00 22:12 AM 408389 

Run ID/Seq #: HP_V_000916C-408389 
Prep Method Prep Date Prep Initials 
SW3550A 09/15/2000 9:06 KL 

GASOLINE R A N G E ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 09/19/00 19:27 D_R 408337 

Surr: 1,4-Difluorobenzene 86.7 % 74-121 1 09/19/00 19:27 D_R 408337 

Surr: 4-Bromofluorobenzene 71.0 % 55-150 1 09/19/00 19:27 D_R 408337 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 09/19/00 19:27 D_R 408280 
Ethylbenzene ND 1 1 09/19/00 19:27 D_R 408280 
Toluene ND 1 1 09/19/00 19:27 D_R 408280 
Xylenes.Total ND 1 1 09/19/00 19:27 D_R 408280 

Surr: 1,4-Difluorobenzene 99.4 % 72-137 1 09/19/00 19:27 D_R 408280 
Surr: 4-Bromofluorobenzene 94.3 % 48-156 1 09/19/00 19:27 D_R 408280 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 

J - Estimated Value between MDL and PQL 

9/28/00 11:08:54 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID MW-4 Collected: 9/13/00 3:00:00 SPL Sample ID: 00090351-02 

Site: Hobbs NM 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

DIESEL RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics 0.61 0.2 1 09/17/00 0:13 AM 408392 

Surr: n-Pentacosane 84.4 % 18-120 1 09/17/00 0:13 AM 408392 

Run ID/Seq #: HP_V_000916C-408392 
Prep Method Prep Date Prep Initials 
SW3550A 09/15/2000 9:06 KL 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 09/19/00 19:52 D_R 408338 

Surr: 1,4-Difluorobenzene 85.7 % 74-121 1 09/19/00 19:52 D R 408338 
Surr: 4-Bromofluorobenzene 78.0 % 55-150 1 09/19/00 19:52 D_R 408338 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 09/19/00 19:52 D_R 408281 
Ethylbenzene ND 1 1 09/19/00 19:52 D_R 408281 

Toluene ND 1 1 09/19/00 19:52 D_R 408281 
Xylenes.Total ND 1 1 09/19/00 19:52 D_R 408281 

Surr: 1,4-Difluorobenzene 95.9 % 72-137 1 09/19/00 19:52 D_R 408281 
Surr: 4-Bromofluorobenzene 99.4 % 48-156 1 09/19/00 19:52 D_R 408281 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 
B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 
* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 
J - Estimated Value between MDL and PQL 

9/28/00 11:08:54 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Cl ient Sample ID MW-5 Col lec ted: 9/13/00 10:35:00 SPL Sample ID: 00090351-03 

Site: Hobbs NM 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

D I E S E L RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics ND 0.2 1 09/17/00 0:54 AM 408393 

Surr: n-Pentacosane 72.2 % 18-120 1 09/17/00 0:54 AM 408393 
Run ID/Seq #: HP_V_000916C-408393 

Prep Method Prep Date Prep Initials 

SW3550A 09/15/2000 9:06 KL 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 09/19/00 22:51 D R 408339 

Surr: 1,4-Difluorobenzene 86.0 % 74-121 1 09/19/00 22:51 D_R 408339 

Surr: 4-Bromofluorobenzene 72.7 % 55-150 1 09/19/00 22:51 D_R 408339 

H E A D S P A C E GAS ANALYSIS MCL RSK147 Units: mg/L 
Ethane ND 0.0025 1 09/26/00 8:52 A A 413336 

Ethylene ND 0.0032 1 09/26/00 8:52 A_A 413336 
Methane ND 0.0012 1 09/26/00 8:52 A_A 413336 

NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L 
Nitrogen,Nitrate (As N) 3.93 0.1 1 09/14/00 13:14 KM 404637 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 09/19/00 22:51 D_R 408287 

Ethylbenzene ND 1 1 09/19/00 22:51 D_R 408287 

Toluene ND 1 1 09/19/00 22:51 D_R 408287 
Xylenes.Total ND 1 1 09/19/00 22:51 D_R 408287 

Surr: 1,4-Difluorobenzene 99.0 % 72-137 1 09/19/00 22:51 D_R 408287 
Surr: 4-Bromofluorobenzene 97.7 % 48-156 1 09/19/00 22:51 D_R 408287 

S U L F A T E MCL E300 Units: mg/L 
Sulfate 200 4 20 09/14/00 13:14 KM 404814 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 

J - Estimated Value between MDL and PQL 

9/28/00 11:08:55 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID MW-7 Col lected: 9/13/00 11:30:00 SPL Sample ID: 00090351 -04 

Site: Hobbs NM 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

D I E S E L RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics ND 0.2 1 09/17/00 1:35 AM 408394 

Surr: n-Pentacosane 103 % 18-120 1 09/17/00 1:35 AM 408394 
Run ID/Seq #: HP_V_000916C-408394 
Prep Method Prep Date Prep Initials 

SW3550A 09/15/2000 9:06 KL 

GASOLINE R A N G E ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 09/19/00 23:17 D_R 408340 

Surr: 1,4-Difluorobenzene 87.7 % 74-121 1 09/19/00 23:17 D_R 408340 

Surr: 4-Bromofluorobenzene 73.3 % 55-150 1 09/19/00 23:17 D_R 408340 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 09/19/00 23:17 D_R 408288 
Ethylbenzene ND 1 1 09/19/00 23:17 D_R 408288 
Toluene ND 1 1 09/19/00 23:17 D_R 408288 
Xylenes.Total ND 1 1 09/19/00 23:17 D_R 408288 

Surr: 1,4-Difluorobenzene 99.2 % 72-137 1 09/19/00 23:17 D_R 408288 
Surr: 4-Bromofluorobenzene 96.1 % 48-156 1 09/19/00 23:17 D_R 408288 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 

J - Estimated Value between MDL and PQL 

9/28/00 11:08:55 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID MW-10 Collected: 9/13/00 3:30:00 SPL Sampie ID: 00090351-05 

Site: Hobbs NM 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

D I E S E L RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics 1.6 0.2 1 09/17/00 7:46 AM 408400 

Surr: n-Pentacosane 98.6 % 18-120 1 09/17/00 7:46 AM 408400 

Run ID/Seq #: HP_V_000916C-408400 

Prep Method Prep Date Prep Initials 

SW3550A 09/15/2000 9:06 KL 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics 0.41 0.1 1 09/19/00 23:43 D_R 408341 

Surr: 1,4-Difluorobenzene 128 % 74-121 1 * 09/19/00 23:43 D_R 408341 

Surr: 4-Bromofluorobenzene 99.7 % 55-150 1 09/19/00 23:43 D_R 408341 

HEADSPACE GAS ANALYSIS MCL RSK147 Units: mg/L 
Ethane ND 0.0025 1 09/26/00 9:26 A_A 413152 

Ethylene ND 0.0032 1 09/26/00 9:26 A A 413152 

Methane 0.031 0.0012 1 09/26/00 9:26 A_A 413152 

NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L 
Nitrogen,Nitrate (As N) ND 0.1 T 09/14/00 13:14 KM " 404645 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene 23 1 1 09/19/00 23:43 D_R 408289 

Ethylbenzene 1.1 1 1 09/19/00 23:43 D R 408289 

Toluene 1.5 1 1 09/19/00 23:43 D_R 408289 

Xylenes.Total 2.9 1 1 09/19/00 23:43 D_R 408289 

Surr: 1,4-Difluorobenzene 111 % 72-137 1 09/19/00 23:43 D_R 408289 
Surr: 4-Bromofluorobenzene 104 % 48-156 1 09/19/00 23:43 D_R 408289 

SULFATE MCL E300 Units: mg/L 
Sulfate 160 2 10 09/14/00 13:14 KM 404817 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 

J - Estimated Value between MDL and PQL 

9/28/00 11:08:56 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID MW-11 A Col lected: 9/13/00 2:00:00 SPL Sample ID: 00090351-06 

Site: Hobbs NM 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

D I E S E L RANGE ORGANICS MCL SW8015B Uni ts : mg/L 
Diesel Range Organics 0.36 0.2 1 09/17/00 2:16 AM 408395 

Surr: n-Pentacosane 98.2 % 18-120 1 09/17/00 2:16 AM 408395 

Run ID/Seq #: HP_V_000916C-*08395 

[prep Method Prep Date Prep Initials | 

09/15/2000 9:06 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 09/21/00 20:45 D_R 411103 

Surr: 1,4-Difluorobenzene 93.0 % 74-121 1 09/21/00 20:45 D_R 411103 

Surr: 4-Bromofluorobenzene 75.3 % 55-150 1 09/21/00 20:45 D R 411103 

H E A D S P A C E GAS ANALYSIS MCL RSK147 Units: mg/L 
Ethane ND 0.0025 1 09/26/00 9:46 A_A 413153 

Ethylene ND 0.0032 1 09/26/00 9:46 A_A 413153 
Methane ND 0.0012 1 09/26/00 9:46 A_A 413153 

NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L 
Nitrogen,Nitrate (As N) ND 0.1 1 09/14/00 13:14 KM 404648 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene 1.4 1 1 09/21/00 20:45 D_R 411041 

Ethylbenzene ND 1 1 09/21/00 20:45 D_R 411041 
Toluene ND 1 1 09/21/00 20:45 D_R 411041 
Xylenes.Total ND 1 1 09/21/00 20:45 D_R 411041 

Surr: 1,4-Difluorobenzene 102 % 72-137 1 09/21/00 20:45 D_R 411041 
Surr: 4-Bromofluorobenzene 98.2 % 48-156 1 09/21/00 20:45 D_R 411041 

S U L F A T E MCL E300 Units: mg/L 
Sulfate 320 10 50 09/14/00 13:14 KM 404818 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 

J - Estimated Value between MDL and PQL 

9/28/00 11:08:57 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID MW-12 Col lec ted: 9/13/00 4:00:00 SPL Sample ID: 00090351-07 

Site: Hobbs NWI 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

D I E S E L RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics 0.23 0.2 1 09/17/00 5:01 AM 408396 

Surr: n-Pentacosane 104 % 18-120 1 09/17/00 5:01 AM 408396 

Run ID/Seq #: HP_V_000916C-408396 
Prep Method PrepJDate Prep Initials 

SW3550A 09/15/2000 9:06 KL 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 09/21/00 21:11 D R 411104 

Surr: 1,4-Difluorobenzene 92.3 % 74-121 1 09/21/00 21:11 D_R 411104 

Surr: 4-Bromofluorobenzene 74.7 % 55-150 1 09/21/00 21:11 D_R 411104 

H E A D S P A C E G A S A N A L Y S I S MCL RSK147 Units: mg/L 
Ethane ND 0.0025 1 09/26/00 10:02 A_A 413154 
Ethylene ND 0.0032 1 09/26/00 10:02 A_A 413154 

Methane ND 0.0012 1 09/26/00 10:02 A A 413154 

NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L 
Nitrogen,Nitrate (As N) ND 0.1 ' 1 09/14/00 13:14 KM 404651 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene 34 1 1 09/21/00 21:11 D R 411042 

Ethylbenzene ND 1 1 09/21/00 21:11 D_R 411042 
Toluene ND 1 1 09/21/00 21:11 D_R 411042 

Xylenes.Total ND 1 1 09/21/00 21:11 D_R 411042 
Surr: 1,4-Difluorobenzene 102 % 72-137 1 09/21/00 21:11 D_R 411042 

Surr: 4-Bromofluorobenzene 99.1 % 48-156 1 09/21/00 21:11 D_R 411042 

S U L F A T E MCL E300 Units: mg/L 
Sulfate 240 5 25 09/14/00 13:14 KM 404819 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 

J - Estimated Value between MDL and PQL 
9/28/00 11:08:58 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Client Sample ID MW-13 Col lec ted: 9/13/00 5:00:00 SPL Sample ID: 00090351-08 

Site: Hobbs NM 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

D I E S E L RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics 0.44 0.2 1 09/17/00 5:42 AM 408397 

Surr: n-Pentacosane 71.0 % 18-120 1 09/17/00 5:42 AM 408397 

Run ID/Seq #: HP_V_000916C-408397 

Prep Method Prep Date Prep Initials 
SW3550A 09/15/2000 9:06 KL 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics 0.12 0.1 1 09/21/00 21:37 D_R 411105 

Surr: 1,4-Difluorobenzene 95.3 % 74-121 1 09/21/00 21:37 D_R 411105 

Surr: 4-Bromofluorobenzene 81.3 % 55-150 1 09/21/00 21:37 D_R 411105 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 09/21/00 21:37 D_R 411043 

Ethylbenzene 3.4 1 1 09/21/00 21:37 D_R 411043 
Toluene ND 1 1 09/21/00 21:37 D_R 411043 
Xylenes.Total ND 1 1 09/21/00 21:37 D_R 411043 

Surr: 1,4-Difluorobenzene 88.5 % 72-137 1 09/21/00 21:37 D_R 411043 
Surr: 4-Bromofluorobenzene 100 % 48-156 1 09/21/00 21:37 D_R 411043 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 

J - Estimated Value between MDL and PQL 

9/28/00 11:08:58 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Client Sample ID OW-4 Col lec ted: 9/13/00 12:30:00 S P L Sample ID: 00090351-09 

Site: Hobbs NM 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

D I E S E L RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics ND 0.2 1 09/17/00 6:23 AM 408398 

Surr: n-Pentacosane 65.2 % 18-120 1 09/17/00 6:23 AM 408398 

Run ID/Seq #: HP_V_000916C-408398 

Prep Method Prep Date Prep Initials 

SW3550A 09/15/2000 9:06 KL 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 09/20/00 18:06 DL 408827 

Surr: 1,4-Difluorobenzene 101 % 74-121 1 09/20/00 18:06 DL 408827 

Surr: 4-Bromofluorobenzene 97.3 % 55-150 1 09/20/00 18:06 DL 408827 

H E A D S P A C E G A S ANALYSIS MCL RSK147 Units: mg/L 
Ethane ND 0.0025 1 09/26/00 10:17 A_A 413155 

Ethylene ND 0.0032 1 09/26/00 10:17 A_A 413155 
Methane ND 0.0012 1 09/26/00 10:17 A_A 413155 

NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L 
Nitrogen,Nitrate (As N) 3.21 0.1 1 09/14/00 13:14 KM 404654 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 09/20/00 18:06 DL 408770 

Ethylbenzene ND 1 1 09/20/00 18:06 DL 408770 
Toluene ND 1 1 09/20/00 18:06 DL 408770 
Xylenes.Total ND 1 1 09/20/00 18:06 DL 408770 

Surr: 1,4-Difluorobenzene 95.6 % 72-137 1 09/20/00 18:06 DL 408770 

Surr: 4-Bromofluorobenzene 102 % 48-156 1 09/20/00 18:06 DL 408770 

S U L F A T E MCL E300 Units: mg/L 
Sulfate 170 2 10 09/14/00 13:14 KM 404820 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 

J - Estimated Value between MDL and PQL 

9/28/00 11:08:59 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713( 660-0901 

Client Sample ID Duplicate Col lected: 9/13/00 SPL Sample ID: 00090351-10 

Site: Hobbs NWI 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

D I E S E L RANGE ORGANICS WICL SW8015B Units: mg/L 
Diesel Range Organics 0.48 0.2 1 09/17/00 7:05 AM 408399 

Surr: n-Pentacosane 83.0 % 18-120 1 09/17/00 7:05 AM 408399 

Run ID/Seq #: HP_V_000916C-408399 

Prep Method Prep Date Prep Initials 

SW3550A 09/15/2000 9:06 KL 

GASOLINE RANGE ORGANICS WICL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 09/20/00 18:32 DL 408828 

Surr: 1,4-Difluorobenzene 103 % 74-121 1 09/20/00 18:32 DL 408828 

Surr: 4-Bromofluorobenzene 98.0 % 55-150 1 09/20/00 18:32 DL 408828 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 09/20/00 18:32 DL 408771 

Ethylbenzene ND 1 1 09/20/00 18:32 DL 408771 

Toluene ND 1 1 09/20/00 18:32 DL 408771 

Xylenes.Total ND 1 1 09/20/00 18:32 DL 408771 
Surr: 1,4-D|fluorobenzene 95.6 % 72-137 1 09/20/00 18:32 DL 408771 
Surr: 4-Bromofluorobenzene 102 % 48-156 1 09/20/00 18:32 DL 408771 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 

J - Estimated Value between MDL and PQL 
9/28/00 11:08:59 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID Trip Blank 9/11/00 Collected: 9/13/00 SPL Sample ID: 00090351-11 

Site: Hobbs NM 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq.# 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 09/21/00 22:02 D_R 411106 

Surr: 1,4-Difluorobenzene 87.7 % 74-121 1 09/21/00 22:02 D_R 411106 

Surr: 4-Bromofluorobenzene 74.0 % 55-150 1 09/21/00 22:02 D_R 411106 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 09/21/00 22:02 D_R 411044 

Ethylbenzene ND 1 1 09/21/00 22:02 D_R 411044 

Toluene ND 1 1 09/21/00 22:02 D_R 411044 

Xylenes.Total ND 1 1 09/21/00 22:02 D_R 411044 

Surr: 1,4-Difluorobenzene 97.4 % 72-137 1 09/21/00 22:02 D_R 411044 

Surr: 4-Bromofluorobenzene 98.3 % 48-156 1 09/21/00 22:02 D_R 411044 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 

J - Estimated Value between MDL and PQL 

9/28/00 1 1:09:00 AM 
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*4 
Analysis: Diesel Range Organics 

Method: SW8015B 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ Hobbs 

WorkOrder: 

Lab Batch ID: 

00090351 
7246 

Method Blank Samples In Analytical Batch: 

RunID: HP_V_000916C-408387 

Analysis Date: 09/16/2000 20:51 

Preparation Date: 09/15/2000 9:06 

Units: mg/L 

Analyst: AM 

Prep By: KL Method SW3550A 

Analyte Result Rep Limit 

Diesel Range Organics ND 0.20 
Surr: n-Pentacosane 108.4 18-120 

Lab Sample ID 

00090351-01B 

00090351-02B 

00090351-03B 

00090351-04B 

00090351-05B 

00090351-06B 

00090351-07B 

00090351-08B 

00090351-09B 

00090351-10B 

Client Sample ID 

MW-3 

MW-4 

MW-5 

MW-7 

MW-10 

MW-11 A 

MW-12 

MW-13 

OW-4 

Duplicate 

Laboratory Control Sample (LCS) 

RunID: HP_V_000916C^08388 Units: mg/L 

Analysis Date: 09/16/2000 21:32 Analyst: AM 

Preparation Date: 09/15/2000 9:06 Prep By: KL Method SW3550A 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Diesel Range Organics 2.5 2.5[ 99 60 140 

Matrix Spika (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 00090351-01 

RunID: HP_V_0009l6C-408390 Units: mg/L 

Analysis Date: 09/16/2000 22:52 Analyst: AM 

Preparation Date: 09/15/2000 9:06 Prep By: Method 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result M S % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Diesel Range Organics ND 1.25 1.4 104 1.25 1.4 97.1 6.58 39 13 130 

Qualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

Ml - Matrix Interference 

9/28/00 11:09:01 AM 



Analysis: Headspace Gas Analysis 

Method: RSK147 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ Hobbs 

WorkOrder: 

Lab Batch ID: 

00090351 

R21337 

RunID: 

Analysis Date: 

Method Blank 

VARC.000926A-413258 

09/26/2000 7:59 

Units: mg/L 

Analyst: A_A 

Analyte Result Rep Limit 

Ethane ND 0.0025 
Ethylene ND 0.0032 
Methane ND 0.0012 

Samples in Analytical Batch: 

Lab Sample ID 

00090351-03C 

00090351-05C 

00090351-06C 

00090351-07C 

00090351-09C 

Client Sample ID 

MW-5 

MW-10 

MW-11 A 

MW-12 

OW-4 

Sample Duplicate 

Original Sample: 00090351-09 

RunID: VARC_000926A-413155 Units: mg/L 

Analysis Date: 09/26/2000 10:17 Analyst: A_A 

Analyte Sample 
Result 

DUP 
Result 

RPD RPD 
Limit 

Ethane ND ND 0 50 

Ethylene ND ND 0 50 

Methane ND ND 0 50 

Qualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

9/28/00 11:09:02 AM 



HOUSTON LABORATORY 
88B0 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 6G0-0901 

Quality Control Report 

Brown & Caldwell 
BJ Hobbs 

Analysis: 

Method: 

Purgeable Aromatics 

SW8021B 

WorkOrder: 

Lab Batch ID: 

00090351 

R21044 

Method Blank 

RunID: HP_R_000019A-408277 Units: ug/L 

Analysis Date: 09/19/2000 15:25 Analyst: D_R 

Samples in Analytical Batch: 

Analyte Result Rep Limit 

Benzene ND 1.0 

Ethylbenzene ND 1.0 

Toluene ND 1.0 

Xylenes.Total ND 1.0 

Surr: 1,4-Difluorobenzene 98.4 72-137 

Surr: 4-Bromofluorobenzene 94.3 48-156 

Lab Sample ID 

00090351-01A 

00090351-02A 

00090351-03A 

00090351-04A 

00090351-05A 

Client Sample ID 

MW-3 

MW-4 

MW-5 

MW-7 

MW-10 

Laboratory Control Sample (LCS) 

RunID: HP_R_000919A-408276 Units: ug/L 

Analysis Date: 09/19/2000 14:33 Analyst: D_R 

Analyte Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

Benzene 50 54 109 70 130 

Ethylbenzene 50 48 96 70 130 

Toluene 50 50 100 70 130 

Xylenes.Total 150 142 95 70 130 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 00090351-01 

RunID: HP_R_000919A-408278 Units: ug/L 

Analysis Date: 09/19/2000 17:19 Analyst: D_R 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Benzene ND 20 20 102 20 25 126 21.6* 21 32 164 

Ethylbenzene ND 20 17 87.3 20 21 107 20.6* 19 52 142 
Toluene ND 20 19 93.2 20 23 116 21.8* 20 38 159 

Xylenes.Total ND 60 53 88.3 60 65 108 20.3* 18 53 144 

Qualifiers: ND/U - Not Detected at the Reporting Limit * - Recovery Outside Advisable QC Limits 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL M l " M a t r i x Interference 

9/28/00 11:09:02 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ Hobbs 

Analysis: Gasoline Range Organics 

Method: SW8015B 

WorkOrder: 

Lab Batch ID: 

00090351 

R21047 

Method Blank Samples in Analytical Batch: 

RunID: 

Analysis Date: 

HP_R_000919B-408434 

09/19/2000 15:25 

Units: mg/L 

Analyst: D_R 

Analyte Result Rep Limit 

Gasoline Range Organics ND 0.10 
Surr: 1,4-Difluorobenzene 88.0 74-121 
Surr: 4-Bromofluorobenzene 70.0 55-150 

Lab Sample ID 

00090351-01A 

00090351-02A 

00090351-03A 

00090351-04A 

00090351-05A 

Client Sample ID 

MW-3 

MW-4 

MW-5 

MW-7 

MW-10 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

HP_R_0009l9B-408433 Units: mg/L 

09/19/2000 14:59 Analyst: D_R 

Analyte Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

Gasoline Range Organics 1 1.1 105 42 136 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 00090351-02 

RunID: HP_R_000919BJ|08335 Units: mg/L 

Analysis Date: 09/19/2000 18:10 Analyst: D R 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Gasoline Range Organics ND 0.9 0.83 84.6 0.9 0.78 79.6 6.02 36 36 160 

Qualifiers: ND/U - Not Detected at the Reporting Limit * - Recovery Outside Advisable QC Limits 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL M l ' M a t r i x Interference 

9/28/00 11:09:03 AM 



Analysis: Purgeable Aromatics 

Method: SW8021B 

HOUSTON LABORATORY 
8680 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ Hobbs 

WorkOrder: 

Lab Batch ID: 

00090351 

R21082 

RunID: 

Analysis Date: 

Method Blank Samples in Analytical Batch: 

HP_N_000920A-408758 

09/20/2000 10:35 

Units: ug/L 

Analyst: DL 

Lab Sample ID 

00090351-09A 

00090351-1 OA 

Client Sample ID 

OW-4 

Duplicate 

Analyte Result Rep Limit 

Benzene ND 1.0 
Ethylbenzene ND 1.0 
Toluene ND 1.0 
Xylenes.Total ND 1.0 

Surr: 1,4-Difluorobenzene 94.2 72-137 
Surr: 4-Bromofluorobenzene 99.5 48-156 

Laboratory Control Sample (LCS) 

RunID: HP_N_000920A-408756 Units: ug/L 

Analysis Date: 09/20/2000 9:17 Analyst: DL 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Benzene 50 53 107 70 130 

Ethylbenzene 50 53 106 70 130 

Toluene 50 53 106 70 130 

Xylenes.Total 150 164 109 70 130 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 00090424-01 

RunID: HP_N_000920A-408759 Units: ug/L 

Analysis Date: 09/20/2000 12:23 Analyst: DL 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Benzene ND 20 18 88.0 20 19 93.6 6.17 21 32 164 

Ethylbenzene ND 20 17 85.4 20 19 92.6 8.11 19 52 142 
Toluene ND 20 18 90.8 20 19 94.0 3.45 20 38 159 
Xylenes.Total ND 60 53 88.3 60 57 95.0 7.27 ~" 18 53 144 

Qualifiers: ND/U - Not Detected at the Reporting Limit * - Recovery Outside Advisable QC Limits 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL M l " M a t r i x Interference 

9/28/00 11:09:03 AM 



Analysis: Gasoline Range Organics 

Method: SW8015B 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ Hobbs 

WorkOrder: 

Lab Batch ID: 

00090351 

R21087 

RunID: 

Analysis Date: 

Method Blank 

HP_N_000920C-408824 

09/20/2000 10:09 

Units: mg/L 

Analyst: DL 

Samples in Analytical Batch: 

Lab Sample ID 

00090351-09A 

00090351-10A 

Client Sample ID 

OW-4 

Duplicate 

Analyte Result Rep Limit 

Gasoline Range Organics ND 0.10 
Surr: 1,4-Difluorobenzene 102.0 74-121 
Surr: 4-Bromofluorobenzene 99.3 55-150 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

HP_N_000920C-408823 

09/20/2000 9:43 

Units: mg/L 

Analyst: DL 

Analyte Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

Gasoline Range Organics 1 1 105 42 136 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 00090424-02 

RunID: HP_N_000920C-408825 Units: mg/L 

Analysis Date: 09/20/2000 14:14 Analyst: DL 

Analyte Sample 
Result 

r-vTs 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Gasoline Range Organics ND 0.9 0.85 86.7 0.9 0.86 88.3 1.82 36 36 160 

Qualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

Ml - Matrix Interference 

9/28/00 11:09:04 AM 



HOUSTON LABORATORY 
S8S0 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ Hobbs 

Analysis: Purgeable Aromatics 

Method: SW8021B 

WorkOrder: 

Lab Batch ID: 

00090351 

R21218 

Method Blank 

RunID: 

Analysis Date: 

H P_R_000921 A-411033 

09/21/2000 16:03 

Units: ug/L 

Analyst: D_R 

Analyte Result Rep Limit 

Benzene ND 1.0 
Ethylbenzene ND 1.0 
Toluene ND 1.0 
Xylenes.Total ND 1.0 

Surr: 1,4-Difluorobenzene 99.3 72-137 
Surr: 4-Bromofluorobenzene 97.3 48-156 

Samples in Analytical Batch: 

Lab Sample ID 

00090351-06A 

00090351-07A 

00090351-08A 

00090351-11A 

Client Sample ID 

MW-11 A 

MW-12 

MW-13 

Trip Blank 9/11/00 

Laboratory Control Sample (LCS) 

RunID: HP_R_000921A-411032 Units: ug/L 

Analysis Date: 09/21/2000 14:52 Analyst: D_R 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Benzene 50 57 113 70 130 

Ethylbenzene 50 51 102 70 130 

Toluene 50 53 106 70 130 

Xylenes.Total 150 152 101 70 130 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 00090537-02 

RunID: HP_R_000921A-411034 Units: ug/L 

Analysis Date: 09/21/2000 16:29 Analyst: D_R 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Benzene ND 20 26 129 20 27 133 2.62 21 32 164 

Ethylbenzene ND 20 22 109 20 23 113 3.14 19 52 142 
Toluene ND 20 24 118 20 24 120 2.04 20 ~38 159 

Xylenes.Total ND 60 66 110 60 71 118 7.30 18 53 144 

Qualifiers: ND/U - Not Detected at the Reporting Limit * - Recovery Outside Advisable QC Limits 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL M l " M a t r i x Interference 

9/28/00 11:09:04 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713)660-0901 

Quality Control Report 

Brown & Caldwell 
BJ Hobbs 

Analysis: Gasoline Range Organics 

Method: SW8015B 

WorkOrder: 

Lab Batch ID: 

00090351 

R21222 

RunID: 

Analysis Date: 

Method Blank 

HP_R_000921B-411099 

09/21/2000 16:03 

Units: mg/L 

Analyst: D_R 

Analyte Result Rep Limit 

Gasoline Range Organics ND 0.10 
Surr: 1,4-Difluorobenzene 88.0 74-121 
Surr: 4-Bromofluorabenzene 75.3 55-150 

Samples in Analytical Batch: 

Lab Sample ID 

00090351-06A 

00090351-07A 

00090351-08A 

00090351-11A 

Client Sample ID 

MW-11 A 

MW-12 

MW-13 

Trip Blank 9/11/00 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

HP_R_000921B-411098 Units: mg/L 

09/21/2000 15:18 Analyst: D R 

Analyte Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

Gasoline Range Organics 1 1.1 108 42 136 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 00090542-03 

RunID: HP_R_000921B-411100 Units: mg/L 

Analysis Date: 09/21/2000 17:20 Analyst: D R 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Gasoline Range Organics ND 0.9 0.69 67.6 ~ " 0 9 0.74 72.9 7.50 36 36 160 

Qualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

Ml - Matrix Interference 

9/28/00 11:09:05 AM 



HOUSTON LABORATORY 
B880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Quality Control Report 

Brown & Caldwell 

BJ Hobbs 

Analysis: Nitrogen, Nitrate (As N) 

Method: E300 

WorkOrder: 

Lab Batch ID: 

00090351 

R20844 

RunID: 

Analysis Date: 

Method Blank 

WET.000914S-404629 

09/14/2000 13:14 

Units: mg/L 

Analyst: KM 

Analyte Result Rep Limit 
Nitroqen,Nitrate (As N) ND 0.10 

Samples in Analytical Batch: 

Lab Sample ID 

00090351-03D 

00090351-05D 

00090351-06D 

00090351-07D 

00090351-09D 

Client Sample ID 

MW-5 

MW-10 

MW-11A 

MW-12 

OW-4 

Laboratory Control Sample (LCS) 

RunID: WET_000914S-404632 Units: mg/L 

Analysis Date: 09/14/2000 13:14 Analyst: KM 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Nitrogen,Nitrate (As N) 10 9.09 91 90 110 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 00090351-03 

RunID: WET_000914S-404640 Units: mg/L 

Analysis Date: 09/14/2000 13:14 Analyst: KM 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Nitrogen,Nitrate (As N) 3.9 10 13.8 98.3 10 13.8 98.7 0.396 20 76 124 

Qualifiers: ND/U - Not Detected at the Reporting Limit * - Recovery Outside Advisable QC Limits 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - estimated value between MDL and PQL M l " M a t r i x Interference 
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Analysis: 

Method: 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ Hobbs 

Sulfate 

E300 

WorkOrder: 

Lab Batch ID: 

00090351 

R20851 

RunID: 

Analysis Date: 

Method Blank 

WET_000914T-404812 

09/14/2000 13:14 

Units: mg/L 

Analyst: KM 

Analyte Result Rep Umit 

Sulfate ND 0.20 

Samples in Analytical Batch: 

Lab Sample ID 

00090351-03D 

00090351-05D 

00090351-06D 

00090351-07D 

00090351-09D 

Client Sample ID 

MW-5 

MW-10 

MW-11 A 

MW-12 

OW-4 

Laboratory Control Sample (LCS) 

RunID: WET_000914T-404813 Units: mg/L 

Analysis Date: 09/14/2000 13:14 Analyst: KM 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Sulfate 10 10 101 90 110 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 00090351-03 

RunID: WET_000914T-404815 Units: mg/L 

Analysis Date: 09/14/2000 13:14 Analyst: KM 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Sulfate 200 200 410 107 200 420 109 2.58 20 95 113 

Qualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

Ml - Matrix Interference 
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HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Sample Receipt Checklist 

Workorder: 

Date and Time Received: 

Temperature: 

00090351 

9/14/00 10:00:00 AM 

3 

Received by: 

Carrier name: 

Stelly, D'Anna 

FedEx 

Shipping container/cooler in good condition? Yes 0 No • Not Present • 

Custody seals intact on shippping container/cooler? Yes 0 No • Not Present • 

Custody seals intact on sample bottles? Yes • No • Not Present 0 

Chain of custody present? Yes 0 No • 

Chain of custody signed when relinquished and received? Yes 0 No • 

Chain of custody agrees with sample labels? Yes 0 No • 

Samples in proper container/bottle? Yes 0 No • 

Sample containers intact? Yes 0 No • 

Sufficient sample volume for indicated test? Yes 0 No • 

All samples received within holding time? Yes 0 No • 

Container/Temp Blank temperature in compliance? Yes 0 No • 

Water - VOA vials have zero headspace? Yes 0 No • Not Present • 

Water - pH acceptable upon receipt? Yes • No 0 
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1.0 INTRODUCTION 

Brown and Caldwell conducted field activities associated with the June 2000 quarterly groundwater 

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

County Road in Hobbs, New Mexico on June 8, 2000. Groundwater samples were analyzed for 

gasoline and diesel range total petroleum hydrocarbons (TPH-G and TPH-D) and benzene, toluene, 

ethylbenzene, and total xylenes (BTEX) as specified in by the New Mexico Oil Conservation 

Division (NMOCD) in NMOCD Permit GW-072. This report presents a description of the 

groundwater sampling field activities, a summary of the analytical results, and an evaluation of 

remedial technologies being applied at the facility. A groundwater potentiometric surface map, a 

benzene concentration map, and a hydrocarbon distribution map are included. 

The facility formerly operated an above-grade on-site fueling system. A layout of the facility is 

shown in Figure 1. Subsurface impact near the former diesel fueling system was first detected by 

the NMOCD during an on-site inspection on February 7, 1991. The fueling system was taken out 

of operation in July 1995. The NMOCD has required a quarterly groundwater monitoring program 

to assess the concentration of hydrocarbon constituents in groundwater as a result of the diesel fuel 

release. BJ Services removed three field waste tanks at the facility on March 6-7, 1997. The 

ongoing monitoring of groundwater conditions at the site is being performed to address both the 

former fuel island and the former field waste tanks areas of the facility, as directed by NMOCD 

in correspondence dated January 21, 1999. 

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

facility. Expansions of the biosparging system were performed in March/April 1997 and 

February/March 1998. Flow adjustments were made to the biosparging system during the June/July 

1999 and March 2000 sampling events, as described in Section 3.1. A site chronology detailing the 

history of the former fueling system and the former field waste tanks area, the soil and groundwater 

remediation system, and previous sampling events is presented in Table 1. 
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2.0 FIELD ACTIVITIES AND RESULTS 

Brown and Caldwell purged and sampled the 10 of the 13 existing groundwater monitor wells at 

and adjacent to the BJ Services Hobbs facility on June 8, 2000 to determine concentrations of 

dissolved-phase hydrocarbons in groundwater and to evaluate general groundwater quality in the 

area. Monitor wells MW-1, MW-8, and MW-9 were not sampled during the June 2000 sampling 

event because benzene had not been detected in groundwater samples from these wells for at 

least four quarterly sampling events preceding the June 2000 groundwater sampling event. All 

monitor wells at and adjacent to the BJ Services Hobbs facility were sampled during the March 

2000 groundwater sampling event at the facility. The locations of the monitor wells at the facility 

are shown in the site map presented as Figure 1. The following subsections describe the field 

activities conducted by Brown and Caldwell at the facility in June 2000 and present the results of 

the groundwater analyses. 

2.1 Groundwater Measurements and Sampling 

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

sampling the wells. Groundwater levels were measured with an oil/water interface probe and 

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

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

the east, with a hydraulic gradient of approximately 0.006 foot/foot (ft/ft). A potentiometric surface 

map is presented in Figure 2. 

The monitor wells were purged and sampled using disposable bailers because the continued decline 

in groundwater elevation in wells at the facility, as documented in the March 2000 Groundwater 

Sampling Report for the facility, precluded use of a Geosquirt® submersible pump that had been 

used during quarterly sampling events prior to March 2000. Field parameter measurements for pH, 

conductivity, oxidation-reduction (redox) potential, dissolved oxygen, and temperature were 

collected in conjunction with the well purging process using a calibrated YSI 600-XL meter. 

Ferrous iron, dissolved oxygen, and alkalinity were measured in selected wells upon conclusion of 
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purging activities using Hach field test kits to assist in assessment of the potential for natural 

attenuation of hydrocarbons at the facility. Turbidity of groundwater was also typically measured 

upon conclusion of purging activities. The field parameter readings were recorded on the field data 

sheets included in Appendix A. Field parameter readings are summarized in Table 3. 

Groundwater samples were 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. 

Non-disposable field measurement equipment was decontaminated prior to and after each usage. 

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

then rinsing with deionized water. Purge water was discharged to the on-site water reclamation 

system for re-use by BJ Services. 

2.2 Results of Groundwater Analyses 

Groundwater samples collected during this sampling event were analyzed for TPH-D and TPH-G 

by EPA Method 8015 Modified and for BTEX by EPA Method 802IB. Six monitor wells (MW-

5, MW-10, MW-11 A, MW-12, MW-12D and OW-4) were sampled for nitrate, sulfate, and 

dissolved methane/ethylene/ethane to evaluate natural attenuation processes. Current and 

cumulative analytical results for BTEX, TPH-D, and TPH-G are presented in Table 4. Nitrate, 

sulfate, and dissolved methane analytical results are presented in Table 5. The laboratory analytical 

reports and chain-of-custody records for samples collected during the June 2000 field activities 

are included in Appendix B. 

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

in only four of the 10 groundwater samples collected during this sampling event. Benzene 

concentrations were below the New Mexico Water Quality Control Cornmission (WQCC) standard 

of 0.01 milligrams per liter (mg/L) in all monitor wells except MW-10 and MW-12, which are 
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located near the former field waste tanks source area in the eastern portion of the facility. Figure 3 

presents a benzene isoconcentration and total BTEX distribution map for the June 2000 sampling 

event. A total petroleum hydrocarbons distribution map for the June 2000 sampling event is 

presented in Figure 4. 

Benzene was not detected monitor wells MW-3 and MW-4, which are located near the former 

source area in the western portion of the facility. Benzene has not been detected in monitor wells 

MW-3 and MW-4 since June 1999 and March 1999, respectively. Benzene has not been detected 

in monitor wells MW-1 or MW-9, which are also located near the former fuel island source area, 

since September 1998. Monitor wells MW-1 and MW-9 were most recently sampled in March 

2000. 

Benzene was detected at a concentration of 1.5 mg/L in a groundwater sample collected from 

monitor well MW-13 on July 2, 1999. Adjustments to the biosparging system were made on July 

14, 1999 to increase air flow to biosparging system Lateral No. 1, located in the eastern portion 

of the plume associated with the former fueling system (i.e., the western plume). Further 

adjustments to the air flow distribution within the biosparging system were made during the 

March 2000 quarterly sampling event, as described in detail in Section 3.1. The adjustments 

made in 1999 and 2000 resulted in decreases in the concentration of benzene in monitor well MW-

13 from 1.5 mg/L on July 2, 1999 to 0.006 mg/L on June 8, 2000, as displayed graphically in Figure 

5. Similarly, the total BTEX concentration in monitor well MW-13 decreased from 2.331 mg/L on 

July 2, 1999 to 0.072 mg/L on June 8, 2000. 

The vertical decrease in benzene concentration from 0.062 mg/L in monitor well MW-12 (screened 

at a depth of 50 feet to 65 feet bgs) to less than 0.001 mg/L in monitor well MW-12D (screened at a 

depth of 77.5 feet to 87.5 feet bgs) suggests that benzene impact to groundwater, where present, is 

limited vertically to the uppermost portion of the aquifer. Similar vertical gradients in benzene 

concentrations at the MW-12/MW-12D location have been observed during each of the five 

quarterly groundwater sampling events conducted since the installation of monitor well MW-12D 

prior to the June/July 1999 sampling event at the facility. There have been no detections of BTEX 
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constituents throughout the monitoring history of monitor well MW-12D. Discontinuation of 

sampling of monitor well MW-12D was recommended on this basis in the March 2000 

Groundwater Sampling Report for the facility. Monitor well MW-12D will not be sampled during 

upcoming groundwater sampling events. 

2.3 Natural Attenuation Evaluation 

Natural attenuation is planned to be the primary remediation mechanism for the dissolved-phase 

hydrocarbon plume located in the area of the former field waste tanks in the eastern portion of the 

facility (see Figure 1). 

The primary evidence of natural attenuation is plume behavior. A plume is shrinking when the rate 

of hydrocarbon loading from a source area is less than the rate of natural degradation of 

hydrocarbons. Plume shrinkage in the absence of aggressive remediation is indicative of the 

occurrence of natural attenuation processes. Conversely, a plume is expanding if the rate of 

hydrocarbon loading from a source area is greater than the rate of natural degradation of 

hydrocarbons through natural attenuation processes. 

The former field waste tanks in the eastern portion of the facility were removed in March 1997. 

Concentrations of total BTEX in monitor wells in the area of the former field waste tanks have 

generally been stable or declining subsequent to removal of the field waste tanks. Occasional 

increases in total BTEX concentrations between quarterly sampling events have been observed in 

monitor wells MW-10 and MW-12 since March 1997. These increases may be attributed to 

sporadic loading rates from the vadose zone in excess of the natural attenuation rate of the area. 

Secondary evidence of natural attenuation can be obtained by the collection and evaluation of data 

relating to the concentrations of indigenous electron acceptors such as dissolved oxygen, nitrate, 

sulfate, and carbon dioxide. The following lines of geochemical evidence suggest that intrinsic 

bioremediation (an important natural attenuation mechanism) of dissolved-phase, hydrocarbons is 

occurring in the area of the former field waste tanks. 
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1. Dissolved oxygen may be utilized during intrinsic bioremediation. Dissolved oxygen 
concentrations should therefore be depressed in areas where intrinsic bioremediation is 
occurring. 

Former fuel island source area monitor wells MW-10 and MW-12 are the only two wells 
at the facility that displayed benzene concentration in excess of 0.010 mg/L during the 
June 2000 sampling event. Dissolved oxygen concentrations in these wells, as measured 
with the YSI meter, ranged from 1.13 mg/L to 1.82 mg/L. These dissolved oxygen 
concentrations are depressed relative to monitor well MW-11A (which is located at the 
fringe of the eastern plume and which displays a substantially lower hydrocarbon 
concentration) and to non-impacted monitor wells at the facility, suggesting that natural 
aerobic biodegradation of hydrocarbons in the eastern plume is occurring. 

2. Nitrate may be utilized as an electron acceptor during intrinsic bioremediation after 
dissolved oxygen is depleted. Therefore, nitrate concentrations may be depressed in areas 
where intrinsic bioremediation is occurring. 

Nitrate concentrations were measured at less than 0.1 mg/L in monitor wells MW-10, MW-
11A, MW-12, and MW-12D during the June 2000 sampling event. These concentrations 
are less than the background nitrate concentration of 4.7 mg/L measured in monitor well 
MW-5 (see Table 5). The low nitrate concentrations in monitor wells MW-10, MW-11 A, 
MW-12, and MW-12D suggest that nitrate has been depleted during natural attenuation of 
hydrocarbons in the former field waste tanks area of the facility. 

Hydrocarbon constituents were not detected in downgradient well OW-4 in June 2000. The 
nitrate concentration of 3.4 mg/L in monitor well OW-4 is comparable to the nitrate 
concentration of 4.7 mg/L observed in background well MW-5. The combination of non-
detectable hydrocarbon concentrations and a near-background nitrate concentration in 
downgradient well OW-4 supports the contention that the low nitrate concentrations 
observed in monitor wells MW-10, MW-11 A, MW-12, and MW-12D reflect natural 
attenuation of hydrocarbons in the former field waste tanks area rather than a simple 
eastward decrease in nitrate content within groundwater at the facility. 

3. When dissolved oxygen and nitrate are depleted, anaerobic microbes that utilize other 
electron acceptors become active. Ferrous iron is the reduction product of ferric iron, a 
common electron acceptor. Therefore, ferrous iron concentrations should increase in areas 
where intrinsic bioremediation is occurring. 

June 2000 ferrous iron data for the facility is not definitive. Ferrous iron was measured at 
respective concentrations of 3.0 mg/L and 8 mg/L in monitor wells MW-10 and MW-12 
(which displayed maximum impact by BTEX constituents) and at respective concentrations 
of 2.0 mg/L and 0.5 mg/L in former field waste tanks source area monitor wells MW-1 IA 
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and MW-12D. Ferrous iron was not detected in background well MW-5. Ferrous iron was 
detected at a concentration of 3.0 mg/L in the downgradient non-impacted monitor well, 
OW-4, however. 

Historic evidence submitted to the NMOCD in previous quarterly groundwater 
monitoring reports for the facility (see March 2000 Groundwater Sampling Report, for 
example) has indicated that ferrous iron concentrations are typically elevated in former 
field waste tanks source area wells relative to non-impacted monitor wells situated at 
upgradient, sidegradient, and downgradient locations. The historically elevated ferrous iron 
concentrations in the area of the former field waste tanks provide evidence that natural 
attenuation of hydrocarbons has occurred in that area. Furthermore, concentrations of 
ferrous iron in impacted wells exceed the concentration of ferrous iron in background 
during this event. 

4. Methane is a reaction product generated during utilization of carbon dioxide as an electron 
acceptor. Its concentration should therefore increase in areas where depletion of electron 
acceptors such as dissolved oxygen, nitrate, and carbon dioxide has occurred. 

The concentrations of methane in former field waste tanks area monitor wells MW-10 and 
MW-11 A are elevated relative to the methane concentrations in background well MW-5 
and downgradient well OW-4, as shown in Table 5. The detections of methane in wells 
MW-10 and MW-11 A suggests that utilization of carbon dioxide as an electron acceptor 
during natural attenuation processes may be occurring locally in the area of the former field 
waste tanks. 

5. Redox is a measure of chemical energy in groundwater. Redox in background well MW-5 
was measured at 176.1 millivolts (mV) upon conclusion of purging activities, as shown in 
Table 3. Redox values in former field waste tanks source area wells MW-10, MW-11 A, 
and MW-12 ranged from -79.2 mV to -108.8 mV. The low redox values in the former 
field waste tanks area monitor wells suggest that electron acceptors other than dissolved 
oxygen and nitrate (e.g., carbon dioxide) are being utilized in this area. 

6. Alkalinity is expected to increase during natural attenuation processes, due to the leaching 
of carbonates from mineral substrates by microbially produced organic acids. 

June 2000 alkalinity data, as measured using Hach field testing kits, is not definitive. 
Alkalinity of groundwater in former field waste tanks source area monitor wells MW-10, 
MW-11 A, MW-12, and MW-12D was elevated relative to upgradient monitor well MW-
5, but alkalinity in the downgradient non-impacted well (OW-4) was equal to or greater 
than the alkalinity of the source area wells. Measurement of alkalinity in an analytical 
laboratory using Method 310.1 is therefore recommended for the next groundwater 
sampling event. However, the elevated alkalinity in impacted monitor wells relative to 
the background monitor well suggests that natural bioremediation is occurring. 
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The sulfate data presented in Table 5 display no discernable trend. Use of sulfate as an electron 

acceptor at the facility during intrinsic bioremediation of hydrocarbons can therefore not be 

confirmed. 

In conclusion, dissolved oxygen, nitrate and ferrous iron data from this and previous groundwater 

sampling events suggest that intrinsic bioremediation processes utilizing indigenous electron 

acceptors are ongoing at the facility. Increases in methane concentrations in selected monitor wells 

at the former field waste tanks area suggest that carbon dioxide may also be serving locally as an 

electron acceptor during intrinsic bioremediation of hydrocarbons in this area. Redox and alkalinity 

data also indicate that intrinsic bioremediation is occurring at the facility. It is recommended that 

monitoring for natural attenuation evaluation parameters continue in former field waste tanks area 

monitor wells MW-10, MW-11 A, and MW-12, downgradient well OW-4, and upgradient well 

MW-5. Redox, dissolved oxygen content, and alkalinity are good indicators of the occurrence of 

aerobic bioremediation of hydrocarbons, so it is also recommended that field and laboratory testing 

for these parameters be performed in all wells to be sampled during upcoming groundwater 

monitoring events. 

WBCHOU02\PROJECTS\Wp\BJSERV\12832\062r.doc 

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

8 



3 



3.0 REMEDIATION SYSTEM 

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

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

biosparging system in a Remedial Action Plan (RAP) submitted to the NMOCD in May 1994. The 

NMOCD approved the RAP on August 11, 1994. 

Biosparging simultaneously treats volatile and semivolatile contaminants adsorbed directly to the 

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

capillary fringe and vadose zone. Additionally, biosparging removes volatile and semivolatile 

contaminants from the saturated zone. Biosparging 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 content of groundwater 

and soil moisture present in the capillary fringe and vadose zone, thus facilitating the activities of 

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

strips volatile and semivolatile contaminants. 

3.1 System Installation and Effectiveness 

Nineteen combined injection and extraction wells, three vacuum extraction wells, one extraction 

blower, one injection blower, and associated piping were installed between August 2 through 

August 24, 1995. An additional vapor extraction well, VE-4, was installed and connected to the 

vapor extraction system in April 1997. Five additional injection wells, AI-20 through AI-24, were 

installed in February 1998. Injection wells AI-20 through AI-24 were installed at locations that 

were near the center of the western plume, which is associated with the former fueling system. 

These injection wells were constructed such that a 10-foot screen submergence was achieved, 

thereby providing treatment to an expanded vertical interval of the aquifer in that area. Injection 

wells AI-20 through AI-24 are supplied by a separate blower than the one used to supply injection 

wells AI-1 through AI-19 in order to avoid short-circuiting of air to wells with less screen 

submergence. Three additional vapor extraction wells, VE-5 through VE-7, were also installed in 
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February 1998. The new injection and extraction wells were brought on-line on March 10, 1998, 

and operation of injection wells AI-1 through AI-19, which had been suspended on February 19, 

1998, was resumed on March 24, 1998. 

Benzene and total BTEX concentrations measured in monitor well MW-1 have displayed a nearly 

continuous decline relative to concentrations of these parameters prior to installation of injection 

wells AI-20 through AI-24 in February 1998. Benzene concentrations dropped from 7.6 mg/L in 

December 1997 to less than 0.001 mg/L since the December 1998 sampling event, and total 

BTEX concentrations decreased from 30.6 mg/L to less than 0.01 mg/L between December 1997 

and March 2000. 

The benzene concentration in monitor well MW-3 declined from 0.240 mg/L in December 1997 

to less than 0.001 mg/L since September 1999, and the total BTEX concentration decreased from 

1.930 mg/L in December 1997 to non-detectable levels since September 1999. 

In monitor well MW-4, the benzene concentration decreased from 0.230 mg/L in December 1997 

to less than 0.001 mg/L since the June 1999 sampling event. The total BTEX concentration in 

monitor well MW-4 dropped from 4.250 mg/L to a non-detectable level between December 1997 

and June 2000. 

The observed decreases in benzene and total BTEX concentrations in monitor wells MW-1, MW-3, 

and MW-4, which are located near the center of the former fuel island source area, are attributable 

to the effects of the increased air flow supplied by air injection wells AI-20 through AI-24. A graph 

showing the calculated dissolved-phase benzene mass in the western plume versus time is 

presented in Figure 6. This graph shows that the plume mass was increasing up until December 

1995, when the biosparging system was installed. This increase was probably due to benzene 

loading to groundwater from vadose zone soils. The benzene mass then decreased steadily after 

installation of the biosparging system. The plume mass has continued to decrease as a result of 

the system modifications completed in February 1998 and the system adjustments implemented 

in July 1999 and March 2000. This indicates that the system modifications and adjustments have 

\\BCHOU02\PROJECTS\Wp\BJSERV\l 2832\062r.doc j Q 

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



been effective in increasing benzene removal from groundwater in the center of the former 

western plume area. 

Monitor well MW-13 is located in the downgradient portion of the western plume. Application of 

increased air flow to injection wells AV-16 and AV-17 within Lateral No. 1 in mid-July 1999 

resulted in substantial decreases in benzene and total BTEX concentrations in monitor well MW-13 

between July 2, 1999 and March 10, 2000, as previously discussed in Section 2.2. Air flow within 

the biosparging system was adjusted during the March 2000 sampling event to further increase 

remedial pressure in the area of monitor well MW-13. Air flow to Lateral Nos. 4S, 5S, 6S, and 

7S (i.e., air injection/vacuum extraction wells AV-1 through AV-8 and vacuum extraction wells 

VE-1 through VE-4, as shown in Figure 7) was shut off, thus increasing air flow to Lateral Nos. 

IS, 2S, 3S, and ID through 5D. The effect of decreased air flow on benzene and total BTEX 

concentrations in the center of the former western plume could thus be evaluated, while 

simultaneously enhancing remediation of the downgradient portion of the plume. Data from the 

June 2000 groundwater sampling event indicate that: 

• Hydrocarbon concentrations remained constant or decreased in the center of the former 

western plume when airflow was decreased in this area; and 

• Hydrocarbon concentrations continued to decrease in monitor well MW-13, which is located 

in the downgradient portion of the western plume. 

If analytical results obtained from the western plume area monitor wells during the upcoming 

September 2000 sampling event are consistent with the results obtained from the June 2000 

sampling event, then Brown and Caldwell recommends that the biosparging system be shut 

down completely. Quarterly monitoring would continue in December 2000 to monitor for 

possible rebound effect. 
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3.2 Air Emissions 

Vapors recovered during the extraction process are discharged to the atmosphere in accordance 

with State of New Mexico air quality regulations. Following initial system startup operations, 

effluent air samples were collected on a monthly basis to monitor the biosparging process and the 

emissions rate. Upon receiving a determination from the State of New Mexico that an air permit 

was not required, effluent air samples were collected and analyzed voluntarily on a quarterly basis 

through July 1997. The air samples were analyzed for TPH using EPA Method Modified 8015A 

(Air) and for total volatile aromatic hydrocarbons (BTEX) using EPA Method 5030/8020 

(modified). 

The analytical results demonstrated a substantial reduction in hydrocarbon vapor concentrations and 

emissions rates between November 1995 and July 1997. Total BTEX concentrations decreased 

from 391 parts per million by volume (ppmv) in November 1995 to 17.3 ppmv in July 1997. The 

corresponding BTEX emissions decreased from 0.77 pound per hour (lb/hr) to 0.03 lb/hr. TPH 

concentrations decreased from 1,870 ppmv in November 1995 to 65 ppmv in July 1997. The 

corresponding TPH - volatile organic compound (VOC) emissions rate decreased from 3.21 lb/hr to 

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

Therefore, use of a flame ionization detector (FID) to measure the TPH concentration of the vapors 

in the field commenced in September 1997. TPH measurements collected using a FTD correspond 

to TPH concentrations previously determined in the analytical laboratory. A TPH concentration of 

62 ppmv was measured during the June 2000 sampling event using a FTD. 

The June 2000 TPH concentration of 62 ppmv is substantially less than the 1,500 ppmv TPH 

discharge rate calculated for the March 24, 1998 sampling event, and is comparable to TPH 

concentrations measured during the time period from August 1996 through December 1997 (prior 

to the system modifications performed in February/March 1998). The increased TPH concentration 

observed in the March 1998 event relative to the time period from August 1997 through December 

1997 is believed to be a result of the addition of air injection wells AI-20 through AI-24 to the 
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biosparging system and associated adjustments to air injection rates. Discharge rates have returned 

to typical pre-modification levels during the period from June 1998 through June 2000. 

A TPH-VOC emissions rate of 0.091 lb/hr was calculated for the June 2000 sampling event. This 

emissions rate is less than the regulatory limit of 10 lb/hr for VOCs. The June 2000 TPH-VOC 

emissions rate is typical of TPH-VOC emissions rates during the time period of August 1996 

through December 1997, and represents a substantial drop from the 1.91 lb/hr TPH-VOC emissions 

rate calculated for the March 1998 sampling event. Discharge rates have varied between 0.003 

lb/hr and 0.33 lb/hr during the time period of June 1998 through June 2000, and are well below the 

regulatory limit of 10 lb/hr for VOCs. 

The initial increase in mass transfer rates after the February/March 1998 system modification is 

indicative of increased stripping of hydrocarbons within soil and groundwater from pathways that 

were not in contact with injected air prior to the system modification. The subsequent decrease in 

mass transfer, in concert with plume mass calculations shown in Figure 5, indicate that the overall 

contaminant mass has been reduced by operation of the biosparging system. A cumulative 

summary of air emissions monitoring data is presented in Table 6. These results are based on both 

laboratory analyses and field measurements. 
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4.0 CONCLUSIONS AND RECOMMENDATIONS 

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

June 2000 groundwater sampling event at the BJ Services Hobbs, New Mexico facility. 

4.1 Conclusions 

• Groundwater flow was to the east/northeast at a hydraulic gradient of 0.006 ft/ft. 

• Benzene concentrations in all monitor wells at the facility except MW-10 and MW-12 are 
less than the New Mexico WQCC standard of 0.01 mg/L for benzene. 

• Dissolved benzene, BTEX, and TPH concentrations in monitor wells at the former fueling 
system source area are below applicable standards. 

• Increases in air flow rates to biosparge injection wells AI-16 and AI-17 have resulted in 
substantially decreased benzene and total BTEX concentrations in monitor well MW-13 
between July 2, 1999 and June 8, 2000. 

• TPH-VOCs emissions rates from the biosparging system have been 2 to 3 orders of 
magnitude below the regulatory limit of 10 lb/hr for VOCs during the time period of June 
1998 through June 2000. 

• No BTEX or TPH constituents have been detected in monitor well MW-12D, which is 
screened at a depth of approximately 20 to 30 feet below the top of the uppermost aquifer at 
the facility. Comparison of this data to BTEX and TPH concentrations in adjacent monitor 
well MW-12, which is screened in the uppermost portion of the aquifer, suggests that 
hydrocarbon impact to groundwater, where present at the facility, is limited to the 
uppermost portion of the aquifer. 

• Natural attenuation processes appear to be occurring in the vicinity of the former field waste 
tanks that were removed in March 1997. 

4.2 Recommendations 

• Continue the quarterly groundwater sampling program. 

• If September 2000 analytical results for western plume monitor wells are consistent with 
June 2000 analytical results, then the biosparging system should be shut off; western 
plume area wells should then be monitored for possible rebound effect. 
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• Continue monitoring for natural attenuation evaluation parameters in monitor wells MW-5, 
MW-10, MW-11 A, MW-12, and OW-4. 

• Perform laboratory testing for alkalinity, which is an indicator of aerobic bioremediation, in 
monitor wells MW-5, MW-10, MW-1 IA, MW-12, and OW-4. 

• Discontinue monitoring hydrocarbon emissions; resume emissions monitoring only if 
substantial increases in hydrocarbon concentrations are observed in one or more western 
plume area monitor wells. 
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Table 1 
Site Chronology 

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

Date Activity 

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

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

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

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

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

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

July 29 -

August 10, 1992 

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

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

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

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

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

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

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

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

June 8, 1993 USTank Management, Inc. conducted a non-volumetric tank system 
tightness test on the diesel and unleaded gasoline aboveground storage 
tanks at the facility. 
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Table 1 (Continued) 
Site Chronology 

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

Date Activity 

June 21, 1993 ENSR Consulting and Engineering (ENSR), the environmental 
consultant of the adjacent property owner on which the off-site well is 
located, submitted a request to sample the off-site monitoring well. 

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

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

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

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

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

August 11, 1994 RAP approved by the OCD. 

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

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

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

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

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

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

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

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

May 31, 1996 Brown and Caldwell conducted the May 1996 groundwater sampling 
event. 
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Table 1 (Continued) 
Site Chronology 

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

Date Activity 

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

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

March 6-7, 1997 BJ Services removed three Field waste tank and associated 
hydrocarbon impacted soil. 

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

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

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

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

September 11-12, 1997 Brown and Caldwell conducted the September 1997 groundwater 
sampling event. 

December 10, 1997 Brown and Caldwell conducted the December 1997 groundwater 
sampling event. 

February 3-14, 1998 Air injection wells At-20 through AI-24, vapor extraction wells VE-5 
though VE-7 and monitor wells MW-11A and MW-12 were installed. 

February 19, 1998 Operation of previously existing injection wells suspended in 
preparation for start-up of new injection wells AI-20 through AI-24. 

March 10, 1998 Operation of new air injection wells AI-20 through AI-24 and new 
vapor extraction wells VE-5 though VE-7 commenced. 

March 23-24, 1998 Brown and Caldwell conducted the March 1998 groundwater 
sampling event. 

March 24, 1998 Operation of previously existing injection wells and vapor extraction 
wells resumed. 

June 23, 1998 Brown and Caldwell conducted the June 1998 groundwater sampling 
event. 

September 30, 1998 Brown and Caldwell conducted the September 1998 groundwater 
sampling event. 

December 9-10, 1998 Brown and Caldwell conducted thc December 1998 groundwater 
sampling event. 
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Table 1 (Continued) 
Site Chronology 

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

Date Activity 

January 21, 1999 NMOCD requested submittal of a work plan by March 22, 1999 to 
perform additional groundwater delineation in the area o f the former 
field waste tanks and the former AST/MW-6 area. 

March 9-10, 1999 Brown and Caldwell conducted the March 1999 groundwater 
sampling event. 

March 19, 1999 Brown and Caldwell submitted the work plan for groundwater 
delineation activities that was requested on January 22, 1999 to 
NMOCD. 

May 19, 1999 NMOCD approved the groundwater delineation work plan. 

June 10, 1999 Brown and Caldwell performed sampling of existing monitor wells for 
the June /July 1999 groundwater sampling event. 

July 2, 1999 Brown and Caldwell completed plugging and abandonment of monitor 
wells MW-2, MW-6, and MW-11; installed and developed monitor 
wells MW-12D and MW-13; and sampled monitor wells MW-12D 
and MW-13 to complete the June/July 1999 groundwater sampling 
event. 

July 14, 1999 Brown and Caldwell redirected air discharge from the shallow well 
injection system to Lateral No. 1 and optimized air flow to injection 
wells AI-16 and AI-17 to apply increased remedial pressure to the 
eastern potion of the west plume. 

September 13-14, 1999 Brown and Caldwell conducted the September 1999 groundwater 
sampling event. 

December 9, 1999 Brown and Caldwell conducted the December 1999 groundwater 
sampling event 

March 9-10, 2000 Brown and Caldwell conducted the March 2000 groundwater 
sampling event and shut off air flow to biosparging system Lateral 
Nos. 4S, 5S, 6S, and 7S. 

June 8, 2000 Brown and Caldwell conducted the June 2000 groundwater sampling 
event. 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor 
Well 

Top-of-Casing 
Elevation (MSL) 

Date Measured 
Depth to 

Groundwater (feet) 
Free Product 

Thickness (feet) 
Groundwater 

Elevation (MSL) 
Comments 

MW-I 3,647.53 08/10/92 53.22 0.00 3,594.31 (1) 
02/09/93 53.03 0.00 3,594.50 
08/18/93 53.10 0.00 3,594.43 
01/26/94 53.31 0.00 3,594.22 
05/03/95 54.64 0.20 3,593.05 (2) 
07/31/95 54.14 0.00 3,593.39 
11/14/95 53.69 0.00 3,593.84 
02/23/96 54.32 0.00 3,593.21 
05/31/96 54.14 0.00 3,593.39 
08/23/96 56.17 0.00 3,591.36 
12/02/96 55.27 0.00 3,592.26 
03/12/97 55.70 0.27 3,592.05 
06/12/97 55.08 0.02 3,592.47 
09/12/97 55.64 0.51 3,592.31 
12/10/97 55.46 0.00 3,592.07 PSH Sheen 
03/24/98 55.81 0.00 3,591.72 PSH Sheen 
06/23/98 56.38 0.06 3,591.20 
09/30/98 56.82 0.00 3,590.71 PSH Sheen 
12/09/98 57.05 0.00 3,590.48 
03/10/99 57.45 0.00 3,590.08 
06/10/99 58.02 0.00 3,589.51 
07/02/99 57.90 0.00 3,589.63 
09/14/99 58.14 0.00 3,589.39 
12/09/99 - - - (3) 
03/09/00 58.99 0.00 3,588.54 

(3) 

June 2000 - - -
MW-2 3,644.84 08/10/92 52.82 0.00 3,592.02 (1) 

02/09/93 49.60 0.00 3,595.24 
(1) 

08/18/93 49.71 0.00 3,595.13 
01/26/94 49.97 0.00 3,594.87 
05/03/95 (4),(5) 

MW-3 3,645.00 08/10/92 52.99 0.00 3,592.01 (1) 
02/09/93 52.72 0.00 3,592.28 
08/18/93 52.82 0.00 3,592.18 
01/26/94 53.05 0.00 3,591.95 
05/03/95 54.31 0.00 3,590.69 
07/31/95 51.24 0.00 3,593.76 
11/14/95 51.10 0.00 3,593.90 
02/23/96 51.68 0.00 3,593.32 
05/31/96 51.45 0.00 3,593.55 
08/23/96 51.55 0.00 3,593.45 
12/02/96 52.23 0.00 3,592.77 
03/12/97 52.67 0.00 3,592.33 
06/12/97 52.68 0.00 3,592.32 
09/11/97 52.71 0.00 3,592.29 
12/10/97 52.89 0.00 3,592.11 
03/23/98 53.22 0.00 3,591.78 
06/23/98 53.66 0.00 3,591.34 
09/30/98 54.06 0.00 3,590.94 
12/09/98 54.36 0.00 3,590.64 
03/10/99 54.72 0.00 3,590.28 
06/10/99 55.17 0.00 3,589.83 
07/02/99 55.15 0.00 3,589.85 
09/14/99 55.42 0.00 3,589.58 
12/09/99 55.78 0.00 3,589.22 
03/09/00 56.23 0.00 3.588.77 1 

p \wp\bjserv\12632\063ta xfs xls Page 1 of 6 



Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor 
Well 

Top-of-Casing 
Elevation (MSL) 

Date Measured 
Depth to 

Groundwater (feet) 
Free Product 

Thickness (feet) 
Groundwater 

Elevation (MSL) 
Comments 

MW-3 06/08/00 56.66 0.00 3,588.34 
MW-4 • 3,645.28 08/10/92 50.55 0.00 3,594.73 (1) 

02/09/93 50.26 0.00 3,595.02 
08/18/93 50.38 0.00 3,594.90 
01/26/94 50.90 0.30 3,594.63 
05/03/95 51.51 0.45 3,594.14 
07/31/95 51.74 0.26 3,593.75 
11/14/95 51.03 0.00 3,594.25 
02/23/96 51.65 0.01 3,593.64 
05/31/96 51.48 0.00 3,593.80 
08/23/96 53.49 0.00 3,591.79 
12/02/96 52.32 0.00 3,592.96 
03/12/97 52.74 0.05 3,592.58 
06/12/97 53.08 0.44 3,592.56 
09/12/97 52.60 0.15 3,592.80 
12/10/97 52.89 0.00 3,592.39 PSH Sheen 
03/24/98 53.20 0.25 3,592.29 
06/23/98 53.82 0.22 3,591.64 
09/30/98 53.96 0.00 3,591.32 200 ml PSH 
12/09/98 54.27 0.00 3,591.01 
03/10/99 54.69 0.04 3,590.62 
06/10/99 55.07 0.00 3,590.21 
07/02/99 55.10 0.00 3,590.18 
09/14/99 55.33 0.00 3,589.95 
12/09/99 55.79 0.00 3,589.49 
03/10/00 56.12 0.00 3,589.16 
06/08/00 56.67 0.00 3,588.61 

MW-5 3,647.72 08/10/92 52.38 0.00 3,595.34 (1) 
02/09/93 52.06 0.00 3,595.66 
08/18/93 52.16 0.00 3,595.56 
01/26/94 52.50 0.00 3,595.22 
05/03/95 53.57 0.00 3,594.15 
07/31/95 53.27 0.00 3,594.45 
11/14/95 52.83 0.00 3,594.89 
02/23/96 53.57 0.00 3,594.15 
05/31/96 53.16 0.00 3,594.56 
08/23/96 53.41 0.00 3,594.31 
12/02/96 53.98 0.00 3,593.74 
03/12/97 54.44 0.00 3,593.28 
06/12/97 54.48 0.00 3,593.24 
09/12/97 54.29 0.00 3,593.43 
12/10/97 54.66 0.00 3,593.06 
03/23/98 55.05 0.00 3,592.67 
06/23/98 55.44 0.00 3,592.28 
09/30/98 55.65 0.00 3,592.07 
12/09/98 56.00 0.00 3,591.72 
03/09/99 56.45 0.00 3,591.27 
06/10/99 56.91 0.00 3,590.81 
07/02/99 56.93 0.00 3,590.79 
09/14/99 57.12 0.00 3,590.60 
12/09/99 57.41 0.00 3,590.3 1 
03/09/00 57.92 0.00 3,589.80 
06/08/00 58.32 0.00 3,589.40 

MW-6 3,644.74 02/09/93 50.58 0.00 3.594.16 (i) 
08/18/93 50.78 0.00 3,593.96 

1 01/26/94 51.00 0.00 3,593.74 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor 
Well 

Top-of-Casing 
Elevation (MSL) 

Date Measured 
Depth to 

Groundwater (feet) 
Free Product 

Thickness (feet) 
Groundwater 

Elevation (MSL) 
Comments 

MW-6 05703/95 52.63 0.00 3,592.11 
07/31/95 51.90 0.00 3,592.84 
11/14/95 51.19 0.00 3,593.55 
02/23/96 52.10 0.00 3,592.64 
05/31/96 51.76 0.00 3,592.98 
08/23/96 51.63 0.00 3,593.1 1 
12/02/96 52.85 0.00 3,591.89 
03/12/97 53.55 0.00 3,591.19 
06/12/97 52.08 0.00 3,592.66 
09/11/97 53.72 0.00 3,591.02 
12/10/97 53.27 o.oo 3,591.47 
03/23/98 53.56 0.00 3,591.18 
06/23/98 52.88 0.00 3,591.86 
09/30/98 54.89 0.00 3,589.85 
12/09/98 54.57 0.00 3,590.17 
03/10/99 55.10 0.00 3,589.64 
07/02/99 

3,589.64 
(5),(6) 

MW-7 3,644.55 02/09/93 50.53 0.00 3,594.02 (1) 
08/18/93 50.74 0.00 3,593.81 

(1) 

01/26/94 51.01 0.00 3,593.54 
05/03/95 52.25 0.00 3,592.30 
07/31/95 51.92 0.00 3,592.63 
11/14/95 51.48 0.00 3,593.07 
02/23/96 52.15 0.00 3,592.40 
05/31/96 51.78 0.00 3,592.77 
08/23/96 52.02 0.00 3,592.53 
12/02/96 52.52 0.00 3,592.03 
03/12/97 52.99 0.00 3,591.56 
06/12/97 53.08 0.00 3,591.47 
09/11/97 53.00 0.00 3,591.55 
12/10/97 53.28 0.00 3,591.27 
03/23/98 53.59 0.00 3,590.96 
06/23/98 54.20 0.00 3,590.35 
09/30/98 54.54 0.00 3,590.01 
12/09/98 54.74 0.00 3,589.81 
03/09/99 55.15 0.00 3,589.40 
06/10/99 55.66 0.00 3,588.89 
07/02/99 55.73 0.00 3,588.82 
09/13/99 55.94 0.00 3,588.61 
12/09/99 56.38 0.00 3,588.17 
03/09/00 56.74 0.00 3,587.81 
06/08/00 57.17 0.00 3.587.38 

MW-8 3,644.87 02/09/93 50.48 0.00 3,594.39 (1) 
08/18/93 50.67 0.00 3,594.20 

(1) 

01/26/94 50.96 0.00 3,593.91 
05/03/95 52.15 0.00 3,592.72 
07/31/95 51.77 0.00 3,593.10 
11/14/95 51.37 0.00 3,593.50 
02/23/96 52.17 0.00 3,592.70 
05/31/96 51.55 0.00 3,593.32 
08/23/96 51.92 0.00 3,592.95 
12/02/96 52.43 0.00 3,592.44 
03/12/97 52.93 0.00 3,591.94 
06/12/97 53.96 0.00 3,590.91 
09/11/97 52.73 0.00 3,592.14 
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. 

Monitor 
Well 

Top-of-Casing 
Elevation (MSL) 

Date Measured 
Depth to 

Groundwater (feet) 
Free Product 

Thickness (feet) 
Groundwater 

Elevation (MSL) 
Comments 

MW-8 03/23/98 53.51 0.00 3,591.36 
06/23/98 54.01 0.00 3,590.86 
09/30/98 54.35 0.00 3,590.52 
12/09/98 54.60 0.00 3,590.27 
03/09/99 55.00 0.00 3,589.87 
06/10/99 55.56 0.00 3,589.31 
07/02/99 55.57 0.00 3,589.30 
09/13/99 55.72 0.00 3,589.15 
12/09/99 - - - (3) 
03/09/00 56.52 0.00 3,588.35 
June 2000 - - -

MW-9 3,644.78 04/22/93 49.73 0.00 3,595.05 (1) 
07/15/93 49.65 0.00 3.595.13 
08/18/93 49.85 0.00 3,594.93 
01/26/94 50.02 0.00 3,594.76 
05/03/95 51.35 0.00 3,593.43 
07/31/95 50.97 0.00 3,593.81 
11/14/95 50.43 0.00 3,594.35 
02/23/96 51.12 0.00 3,593.66 
05/31/96 50.89 0.00 3,593.89 
08/23/96 50.98 0.00 3,593.80 
12/02/96 51.58 0.00 3,593.20 
03/12/97 52.21 0.05 3,592.61 
06/12/97 52.10 0.00 3,592.68 PSH Sheen 
09/12/97 51.95 0.00 3,592.83 PSH Sheen 
12/10/97 52.37 0.00 3,592.41 PSH Sheen 
03/23/98 52.68 0.00 3,592.10 PSH Sheen 
06/23/98 53.08 0.00 3,591.70 PSH Sheen 
09/30/98 53.39 0.01 3,591.40 PSH Sheen 
12/09/98 53.68 0.00 3,591.10 
03/10/99 54.15 0.00 3,590.63 
06/10/99 54.68 0.00 3,590.10 
07/02/99 54.71 0.00 3,590.07 
09/13/99 54.71 0.00 3,590.07 
12/09/99 - - - (3) 
03/09/00 55.69 0.00 3,589.09 
June 2000 - - -

MW-10 3,644.47 08/18/93 51.54 0.00 3,592.93 (1) 
01/26/94 51.90 0.00 3,592.57 
05/03/95 52.97 0.00 3,591.50 
07/31/95 52.87 0.00 3,591.60 
11/14/95 52.51 0.00 3,591.96 
02/23/96 53.05 0.00 3,591.42 
05/31/96 52.79 0.00 3,591.68 
08/23/96 53.03 0.00 3,591.44 
12/02/96 53.41 0.00 3,591.06 
03/12/97 54.21 0.00 3,590.26 
06/12/97 53.99 0.00 3,590.48 
09/12/97 53.94 0.00 3,590.53 
12/10/97 54.12 0.00 3,590.35 
03/23/98 54.51 0.00 3,589.96 
06/23/98 55.12 0.00 3,589.35 
09/30/98 55.61 0.00 3,588.86 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor 
Well 

Top-of-Casing 
Elevation (MSL) 

Date Measured 
Depth to 

Groundwater (feet) 
Free Product 

Thickness (feet) 
Groundwater 

Elevation (MSL) 
Comments 

MW-10 12/09/98 55.80 0.00 3,588.67 
03/09/99 56.09 0.00 3,588.38 
06/10/99 56.60 0.00 3,587.87 
07/02/99 56.64 0.00 3,587.83 
09/14/99 56.91 0.00 3,587.56 
12/09/99 57.37 0.00 3,587.10 
03/10/00 57.71 0.00 3,586.76 
06/08/00 58.08 0.00 3,586.39 

MW-11 3,643.78 08/18/93 51.92 0.00 3,591.86 (1) 
01/26/94 52.32 0.00 3,591.46 
05/03/95 53.38 0.00 3,590.40 
07/31/95 53.35 0.00 3,590.43 
11/14/95 52.96 0.00 3,590.82 
02/23/96 53.50 0.00 3,590.28 
05/31/96 53.25 0.00 3,590.53 
08/23/96 53.49 0.00 3,590.29 
12/02/96 53.79 0.00 3,589.99 
03/12/97 53.81 0.00 3,589.97 
06/12/97 53.96 0.00 3,589.82 
09/12/97 52.93 0.00 3,590.85 
12/10/97 (5),(6) 

MW-tlA 3,644.24 03/23/98 54.79 0.00 3,589.45 (7) 
06/23/98 55.43 0.00 3,588.81 
09/30/98 55.96 0.00 3,588.28 
12/09/98 56.13 0.00 3,588.11 
03/10/99 56.43 0.00 3,587.81 
06/10/99 56.94 0.00 3,587.30 
07/02/99 57.01 0.00 3,587.23 
09/14/99 57.36 0.00 3,586.88 
12/09/99 57.72 0.00 3,586.52 
03/09/00 58.01 0.00 3,586.23 
06/08/00 58.40 0.00 3,585.84 

MW-12 3,644.29 03/23/98 54.72 0.00 3,589.57 (7) 
06/23/98 55.48 0.00 3,588.81 
09/30/98 56.02 0.00 3,588.27 
12/09/98 56.17 0.00 3,588.12 
03/10/99 56.45 0.00 3,587.84 
06/10/99 56.97 0.00 3,587.32 
07/02/99 56.99 0.00 3,587.30 
09/14/99 57.41 0.00 3,586.88 
12/09/99 57.76 0.00 3,586.53 
03/10/00 58.08 0.00 3,586.21 
06/08/00 58.42 0.00 3,585.87 

MW-12D 3,644.38 07/02/99 57.13 0.00 3,587.25 (8) 
09/14/99 57.74 0.00 3,586.64 
1 2/09/99 57.86 0.00 3,586.52 
03/09/00 58.24 0.00 3,586.14 

| 06/08/00 58.56 0.00 3,585.82 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor 
Well 

Top-of-Casing 
Elevation (MSL) 

Date Measured 
Depth to 

Groundwater (feet) 
Free Product 

Thickness (feet) 
Groundwater 

Elevation (MSL) 
Comments 

MW-13 3,645.52 07/02/99 56.60 0.00 3,588.92 (9) 
09/14/99 56.92 0.00 3,588.60 
12/09/99 57.28 0.00 3,588.24 
03/10/00 57.68 0.00 3,587.84 
06/08/00 58.04 0.00 3,587.48 

OW-4 3,644.06 07/02/99 
09/14/99 
12/09/99 
03/09/00 
06/08/00 

58.18 
58.63 
58.92 
59.19 
59.56 

0.00 
0.00 
0.00 
0.00 
0.00 

3,585.88 
3,585.43 
3,585.14 
3,584.87 
3,584.50 

(8) 

' - Top of casing elevations and groundwater elevations of all monitor wells were relative to an arbitrary datum of 

100.00 feet prior to March 1997 and have been converted to Mean Sea Level (MSL). 

' - For wells having measurable thickness of free product, 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) ofthe free product is 0.82. 

Not measured. 

' - Monitor well MW-2 could not be located after January 1994. 

Well plugged and abandoned July 2, 1999. 

' '- Monitor well MW-11 could not be located after September 12, 1997. 

' '- TOC elevations for MW-11A and MW-12 estimated relative to TOC elevation for MW-10. 

°- TOC elevations for MW-12D and OW-4 estimated relative to TOC elevation for MW-12. 

TOC elevation for MW-13 estimated relative to TOC elevation for MW-7. 
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Table 3 
June 8, 2000 Field Screening Results for Groundwater Samples 

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

Monitor 

Well 

Cumulative 

Gallons 

Removed 

PH Temperature (°C) 
Conductivity 

(umhos) 

Redox 

(mV) 

Dissolved 

Oxygen 

(meter) (mg/L) 

Dissolved 

Oxygen (Hach 

kit) (mg/L) 

Ferrous Iron 

(mg/L) 

Alkalinity 

(mg/L) 

Turbidity 

NTUs'" 

M W - 3 | ! | 0.5 7.38 20.94 1373 202.3 5.16 NM N M N M 28,3 

MW-4' 2 ' 
0 

10 

7.44 

7.44 

19.69 

18.86 

1497 

1433 

-47.2 

-14.1 

4.86 

4.80 

NM 

NM 

NM 

NM 

N M 

N M 

N M 

24.3 

MW-5 ( 2 ) 
1.0 

1.5 

7.38 

7.37 

19.54 

18.95 

1426 

1398 

161.4 

176.1 

7.09 

7.08 

NM 

5 

NM 

0 

N M 

220 

N M 

29.30 

MW-7 ( 2 ' 
1.0 

1.5 

7.12 

7,13 

19.32 

19.03 

1618 

1637 

209.4 

211,4 

5.25 

5.57 

NM 

NM 

NM 

NM 

N M 

N M 

N M 

37.41 

MW-10'" NM 7,06 23.12 1723 -79.2 1.82 0 3.0 770 675 

MW-11A < 2 1 
0 

1.0 

7.10 

7.07 

20.17 

19.45 

3996 

4264 

-100.6 

-99 1 

4.53 

2.56 

NM 

0 

NM 

2.0 

N M 

770 

N M 

137.31 

MW-12 0 1 NM 7.15 20.85 1261 -108.8 1.13 0 8 770 347 

0 7.97 20.12 1278 184.9 5.70 NM NM N M NM 

MW-12D 
5 0 7.95 19.05 1276 198.8 4.19 NM NM N M N M 

10.0 7.91 19.11 1278 197 1 2.04 NM N M NM N M 

15.0 7.90 20.09 1281 196 6 111 0 0,5 360 12.72 

MW-13 ( 2 ) NM 7.46 24.11 902 -63.6 2.81 NM NM N M 112 

OW-4 1 2 ' NM NM NM NM N M NM 5.5 3.0 770 N M 

' " NTUs = Nephelometric turbidity units 

' 2 ) Well pumped or pumped dry after removal of less than 3 well volumes. 

Monitor wells MW-1, MW-8, annd MW-9 not sampled in June 2000. 

Monitor well MW-2 not operative after January 1994, P&A'd 7/1/99. 

Monitor Well MW-6 P&A'd 7/1/99. 

Monitor well MW-I 1 not operative after September 1997; P&A'd 7/1/99. 

NM=Not Measured 
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Table 4 

Cumulative BTEX and TPU Analytical Results for Groundwater Samples 

Hobbs, New Mexico Facility 

BJ Services Company, U.S.A. 

M o n i t o r 

We l l 

Sample 

Date 

Sample Benzene Toluene 1 Ethylbenzene Xylenes T P H - D | T P H - G M o n i t o r 

We l l 

Sample 

Date Type micrograms per l i ter, ug/l mi l l ig rams per l i ter, mg/L 

M W - 1 8/10/92 Regular 5550 12090 2160 7370 NA N A 

2/9/93 Regular 2100 6500 1300 7400 N A 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 N A 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 N A 7.5 

8/23/96 Regular 1800 3300 570 2100 N A 17 

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

3/12/97 Regular 5500 9700 2600 8200 22 62 

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

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

12/10/97 Regular 7600 12000 2800 8200 11 71 

3/24/98 Regular 4800 7200 1200 2400 4.2 38 

6/23/98 Regular 53 680 580 1400 1.4 9.2 

09/30/98 Regular 3.2 90 280 970 2.5 3.6 

12/10/98 Regular O.O 1.5 17 110 1.4 0.31 

03/10/99 Regular O.O O.O 8.2 110 0.62 0.85 

03/10/99 Duplicate <1.0 O.O 7.9 110 0.66 0.84 

06/10/99 Regular O.O 1.1 O.O 28 0.53 0.55 

06/10/99 Duplicate O.O 1.8 O.O 41 0.69 0.76 

09/14/99 Regular < 1.0 < 1.0 < 1.0 < 2.0 <0.20 <0.10 

12/09/99 - NS NS NS NS NS NS 

03/09/00 Regular < 1 < 1 < 1 9.1 14 1.3 

06/08/00 - NS NS NS NS NS NS 

M W - 2 1 8/10/92 Regular 14.9 < 4 < 4 < 4 N A N A 

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

8/19/93 Regular 100 12 3 13 N A NA 

1/27/94 Regular < 1 1.2 2 2.5 NA NA 

MW-3 8/10/92 Regular 304.9 2099 6760 1586 N A NA 

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

8/19/93 Regular 560 3100 630 1900 N A NA 

1/27/94 Regular 1070 5380 510 3120 N A N A 

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

8/1/95 Regular 490 2900 890 1600 N A 14 

11/15/95 Regular 250 1000 180 440 N A 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 

3/24/98 Regular 140 630 360 310 0.56 3.9 

6/23/98 Regular 100 720 350 490 0.40 4,9 

09/30/98 Regular 42 470 450 530 1.0 3.8 
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Table 4 

Cumulative BTEX and TPH Analytical Results for Groundwater Samples 

Hobbs, New Mexico Facility 

B.I Services Company, U.S.A. 

Monitor 

Well 

Sample 

Date 

Sample Benzene Toluene | Ethylbenzene | Xylenes TPH-D TPH-G Monitor 

Well 

Sample 

Date Type micrograms per liter, ug/l milligrams per liter, mg/L 

MW-3 12/10/98 Regular 13 220 160 290 1.3 0.43 

03/10/99 Regular 32 7.4 42 32 0.2 0.44 

06/10/99 Regular 1.7 3.1 <1.0 36 <0.20 0.18 

09/14/99 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 <0 10 

12/09/99 Regular < 1 < 1 < 1 < 1 <0,2 <0.1 

03/09/00 Regular < 1 < 1 < 1 < 1 0.32 < 0.1 

6/8/00 Regular < 1 < 1 < 1 < 1 <0.22 <0 . 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 

3/24/98 Regular 150 510 270 620 1.2 5,6 

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

09/30/98 Regular 80 180 370 840 2.0 3,9 

12/10/98 Regular 28 70 210 960 9.3 4.3 

12/10/98 Duplicate 26 62 180 830 3.9 4.3 

03/10/99 Regular 8 20 250 1400 13.0 13 

06/10/99 Regular <1.0 <1.0 12 12 0.44 0.63 

09/14/99 Regular < 1.0 < 1.0 3.3 13.1 0.35 0.17 

12/09/99 Regular < 1 2.5 2,3 20.1 2 0.53 

03/10/00 Regular < 1 < 1 < 1 3.6 2.6 0.15 

6/8/00 Regular < 1 < 1 < 1 < 1 0.44 0.23 

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. l <0.1 

6/12/97 Regular < 1 < 1 < I < 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 

3/23/98 Regular < 1 < 1 < 1 < 1 <0.2 <0. l 

6/23/98 Regular < 1 < 1 < 1 <0.2 < 0.1 
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Table 4 

Cumulative BTEX and TPH Analytical Results for Groundwater Samples 

Hobbs, New Mexico Facility 

BJ Services Company, U.S.A. 

Monitor 

Well 

Sample 

Date 

Sample Benzene Toluene Ethylbenzene Xylenes TPH-D TPH-G Monitor 

Well 

Sample 

Date Type micrograms per liter, ug/l milligrams per liter, mg/L 

MW-5 09/30/98 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.20 <0.1 

12/10/98 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.20 <0.1 

03/09/99 Regular <I.O <I.O <1.0 O.O <0.20 <0.I 

06/10/99 Regular O.O <1.0 O.O O.O <0.20 <0.1 

09/14/99 Regular O O <1.0 O.O <2.0 <0.20 <0.10 

12/09/99 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

03/09/00 Regular < 1 < 1 < I < 1 0.55 <0.1 

6/8/00 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

MW-6 1 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 17 0.14 

3/23/98 Regular 3.6 < 1 4 < 1 <0.2 <0.1 

6/23/98 Regular 170 4.1 15 7.2 1.2 0.51 

09/30/98 Regular 1000 420 140 270 4.0 3.3 

12/10/98 Regular 7.6 6.6 1.7 5.8 2.0 <0,1 

03/10/99 Regular 2500 930 590 1400 11.0 13 

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 < I < 1 < 1 <0.1 <0.1 

6/12/97 Regular < 1 < 1 < 1 < 1 <0. l <0.1 

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

12/10/97 Regular < 1 < 1 < 1 < I <0.2 <0. l 

3/23/98 Regular < 1 < 1 < I < 1 <0.2 < 0.1 

6/23/98 Regular < I < 1 < 1 < 1 <0,2 <0.1 

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

12/10/98 Regular < 1.0 < 1.0 < 1.0 < 1.0 < 0.20 <0.1 

1 03/09/99 Regular <I.O <1.0 <1 0 O.O 4.7 <0 1 
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Table 4 

Cumulative BTEX and TPH Analytical Results for Groundwater Samples 

Hobbs, New Mexico Facility 

BJ Services Company, U.S.A. 

Moni tor 

Wel l 

Sample 

Date 

Sample Benzene Toluene 1 Ethylbenzene | Xylenes T P I I - D T P H - G Moni to r 

Wel l 

Sample 

Date Type micrograms per l i ter, ug/l mil l igrams per l i te r , m g / L 

MW-7 06/10/99 Regular <1.0 O.O O.O O.O <0.20 < 0 . 1 

09/13/99 Regular < 1.0 < 1.0 < 1.0 <2 .0 <0.20 <0.10 

12/09/99 Regular < 5 < 5 < 5 < 5 1.8 <0 .5 

03/09/00 Regular < 1 < 1 < 1 < 1 0.66 < 0.1 

6/8/00 Regular < 1 < 1 < 1 < 1 < 0.21 < 0 . 1 

MW-8 8/10/92 Regular NS NS NS NS N A NS 

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

8/19/93 Regular < 2 < 2 < 2 < 2 N A N A 

1/27/94 Regular < 1 < 1 < 1 < 1 NA N A 

5/3/95 Regular 3 4.9 0.75 3.7 N A N A 

8/1/95 Regular 3 1 1.2 0.47 1.6 N A < 0.001 

8/1/95 Duplicate 3.6 1.5 0.51 1.5 N A < 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 N A < 0 . 1 

5/31/96 Regular <0.3 < 0.3 <0.3 <0 .6 N A < 0 . l 

8/23/96 Regular <0.3 <0.3 <0.3 < 0.6 N A < 0 . 1 

12/2/96 Regular < 1 < I < 1 < 1 < 0 . l < 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 

3/23/98 Regular < 1 < 1 < 1 < I <0 .2 < 0 . 1 

6/23/98 Regular < 1 < 1 < 1 < 1 <0.2 < 0 . l 

09/30/98 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.20 <0 .1 

12/10/98 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.20 <0 .1 

03/09/99 Regular O.O O.O O.O O.O <0.20 O . l 

06/10/99 Regular O.O O.O O.O O.O O . 2 0 O . l 

09/13/99 Regular < 1.0 < 1.0 < 1.0 <2 .0 O . 2 0 <0 . I0 

12/09/99 - NS NS NS NS NS NS 

03/09/00 Regular < 1 < 1 < 1 < 1 0.55 O . l 

06/08/00 NS NS NS NS NS NS 

MW-9 4/22/93 Regular 570 380 < 50 870 NA N A 

7/15/93 Regular 121 7.3 3 458 NA N A 

8/19/93 Regular 390 290 40 250 N A N A 

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

5/3/95 Regular 380 110 19 120 N A N A 

8/1/95 Regular 660 410 91 310 N A 6.2 

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

1 1/15/95 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 N A 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 BTEX and TPH Analytical Results for Groundwater Samples 

Hobbs, New Mexico Facility 

BJ Services Company, U.S.A. 

M o n i t o r 

Wel l 

Sample 

Date 

Sample Benzene Toluene 1 Ethylbenzene Xylenes T P H - D T P H - G M o n i t o r 

Wel l 

Sample 

Date Type micrograms per l i ter , ug/l mi l l ig rams per l i ter , mg/L 

MW-9 3/24/98 Regular < 1 < 1 < 1 26 0.9 1 

6/23/98 Regular 2.4 22 10 36 < 0 . 2 0.25 

09/30/98 Regular 1.1 5.5 21 59 0.27 0,27 

12/10/98 Regular < 1.0 1.9 17 79 5.1 0.25 

03/10/99 Regular <1.0 <I.O 5.7 68 <0.2 0.22 

06/10/99 Regular <I.O 1.8 1.8 71 <0.20 0.43 

09/13/99 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 <0.10 

12/09/99 - NS NS NS NS NS NS 

03/09/00 Regular < 1 < 1 < I 64 0.66 1.3 

06/08/00 - NS NS NS NS NS NS 

MW-10 8/19/93 Regular 190 460 < 200 240 N A N A 

1/27/94 Regular 13.4 4 5.5 33.6 N A N A 

5/4/95 Regular 980 15 11 84 N A N A 

8/1/95 Regular 1300 32 32 100 N A 3.6 

11/15/95 Regular 1000 24 15 36 N A 1,7 

2/23/96 Regular 810 23 27 44 N A 2.4 

5/31/96 Regular 700 24 34 28 N A 2 

8/23/96 Regular 290 3.4 6.4 13 N A 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 

3/23/98 Regular 36 < 5 5.9 < 5 1.6 <0.5 

3/23/98 Duplicate 36 < 1 5.3 1.3 1.7 0.18 

6/23/98 Regular 37 < 5 < 5 < 5 2.1 <0.5 

09/30/98 Regular 84 3.2 30 2.2 1.4 0.36 

12/10/98 Regular 29 1.0 7.0 1.0 0.86 0,18 

03/09/99 Regular 28 <5.0 5.8 <5,0 0.92 <0.5 

06/10/99 Regular 17 <I.O <1.0 <I.O 0.30 0.16 

09/14/99 Regular 10 < 1.0 < 1.0 < 2.0 <0.20 <0.10 

12/09/99 Regular 23 < 1 < 1 1.2 0.44 0.16 

03/10/00 Regular 300 4.3 6.6 43 2 1.2 0.85 

6/8/00 Regular 78 1.7 7.2 9 0.67 0.74 

MW-11 1 8/19/93 Regular < 2 < 2 < 2 < 2 N A N A 

1/27/94 Regular < 1 < 1 < 1 < 1 N A N A 

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

8/1/95 Regular 44 29 5.5 13 N A 0.2 

11/15/95 Regular 190 2.8 6.2 11 N A 0.4 

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

5/31/96 Regular 300 83 12 28 N A 0,8 

8/23/96 Regular 100 1.2 0.3 4.7 N A 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 
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Table 4 

Cumulative BTEX and TPH Analytical Results for Groundwater Samples 

Hobbs, New Mexico Facility 

BJ Services Company, U.S.A. 

Monitor 

Well 

Sample 

Date 

Sample Benzene Toluene 1 Ethylbenzene | Xylenes TPH-D TPH-G Monitor 

Well 

Sample 

Date Type micrograms per liter, ug/l milligrams per liter, mg/L 

MW-11 A 3/24/98 Regular 24 5 <5 <5 0.28 0.14 

6/23/98 Regular 9.9 <5 < 5 <5 <0.2 <0.5 

09/30/98 Regular 9.3 3.7 2.2 7.0 <0.20 0.1 

12/10/98 Regular 1.7 <1.0 O.O O.O O.20 O . l 

03/10/99 Regular <5 <5 <5 <5 0.3 0 .5 

06/10/99 Regular <1.0 <I.O O.O O.O O.20 O.10 

09/13/99 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 O.10 

12/09/99 Regular < 5 < 5 <5 < 5 <0.2 <0.1 

03/09/00 Regular 1.2 < 1 < 1 < 1 0.43 < 0.1 

6/8/00 Regular 3.6 < 1 < 1 < 1 0.37 <0.1 

MW-12 3/24/98 Regular 100 11 6 8 0.29 0 41 

6/23/98 Regular 88 < 5 <5 < 5 <0.2 <0.5 

6/23/98 Duplicate 89 < 5 <5 <5 0.31 < 0.5 

09/30/98 Regular 260 3.0 1.2 7,9 O.20 0.62 

12/10/98 Regular 160 O.O O.O 1.2 0.21 0.36 

03/10/99 Regular 160 1.1 O.O 2.9 0.38 0.45 

06/10/99 Regular 49 1.4 O.O O 0 0.22 0.13 

09/14/99 Regular 75 < 1.0 < 1.0 <2.0 <0.20 0.23 

12/09/99 Regular 64 < 1 < 1 < 1 <0.2 0.21 

03/10/00 Regular 93 < 1 < 1 < 1 <0.2 0.21 

03/10/00 Duplicate 99 < 1 < 1 < 1 0.22 0.22 

6/8/00 Regular 62 < 1 < 1 < 1 <0.2 <0.1 

MW-12D 07/02/99 Regular < 5 <5 <5 < 5 <0.20 O.10 

09/14/99 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 O.10 

12/09/99 Regular < 1 < I < 1 < 1 <0.2 <0.1 

03/09/00 Regular < 1 < 1 < 1 < 1 0.24 <0.1 

6/8/00 Regular < 1 < 1 < 1 < 1 <0.2 <0.J 

MW-13 07/02/99 Regular 1500 23.0 750 58 2.2 5.1 

09/14/99 Regular 860 16 450 34.4 2.1 3.1 

12/09/99 Regular 430 16 410 40.9 0.46 3 2 

03/10/00 Regular 88 2.8 200 1.3 1.9 0.99 

6/8/00 Regular 6 < 1 63 3.3 1.1 0.91 

OW-4 06/10/99 Regular O.O O.O O.O 4.4 <0,2 OJO 

09/14/99 Regular < 1.0 < 1.0 < 1.0 < 2.0 <0.20 O.10 

12/09/99 Regular < 1 < 1 < i < 1 <0.2 O . l 

03/09/00 Regular < 1 < 1 < I < 1 0.25 O . l 

06/08/00 Regular < 1 < ) < i < 1 <0.2I 0 .1 

1 Well plugged and abandoned 7/1/99 

NA=Not Analyzed NS=Not Sampled 

NSP^Not Sampled due to Phase Separated Hydrocarbons 

p:\wp\biscrv\12832\063ta.xls Page 6 of 6 



Table 5 
Current and Historical Nitrate, Sulfate, and Dissolved Methane Data for 
Monitor Wells MW-5, MW-10, MW-1 IA, MW-12, MW-12D, and OW-4 

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

Methane 

Well Date Nitrate 1 (mg/L) Sulfate1 (mg/L) (mg/L) 

3/23/98 3.87 190 O.0012 

3/9/99 O . l 195 O.0012 
6/10/99 4.73 209 O.0012 

MW-5 9/14/99 4.3 210 O.OO 12 
12/9/99 4.2 210 O.0012 
3/9/00 5.3 260 O.0012 
6/8/00 4.7 240 O.0012 
3/23/98 0.07 320 0.91 
6/23/98 O 1 325 0.55 
9/30/98 O . l 204 0.81 
12/10/98 O . l 180 0.091 

MW-10 3/9/99 O . l 
142 

0.035 MW-10 3/9/99 O . l 
2233 

0.035 

9/14/99 O.10 160 0.0049 
12/9/99 0.49 170 0.0039 
3/10/00 0.1 160 0.0056 
6/8/00 O . l 150 0.031 

3/23/98 0.05 190 0.14 
6/23/98 O . l 225 0.11 
9/30/98 0.4 196 0.043 

12/10/98 0.7 188 0.033 

3/10/99 
O . l 164 

0.094 
MW-11A 

3/10/99 
O . l 2 2273 

0.094 

6/10/99 O . l 181 0.0036 
9/13/99 0.22 250 O.OO 12 
12/9/99 O . l 290 0.0079 
3/9/00 0.11 270 0.037 
6/8/00 O . l 240 0.0069 
3/23/98 O.05 240 O.OO 12 
6/23/98 O . l 240 O.0012 
9/30/98 O . l 168 O.OO 12 
12/10/98 O 1 202 O.OO 12 

3/10/99 
O . l 137 

O.0012 
MW-12 

3/10/99 
O . l 2 1933 

O.0012 

6/10/99 O . l 217 O.0012 
9/14/99 O.10 230 O.0012 
12/9/99 O . l 180 O.0012 
3/10/00 O . l 210 O.0012 
6/8/00 O . l 220 O.0012 
7/2/99 2.1 249 0.0015 
9/14/99 O.10 200 0.0065 

MW-12D 12/9/99 O . l 210 0.0015 
3/9/00 0.14 200 O.OO 12 
6/8/00 O . l 240 O.0012 
6/10/99 3.96 192 O.0012 
9/14/99 3.5 200 O.OO 12 

OW-4 12/9/99 3.4 200 O.OO 12 
3/9/00 3.6 200 O.00I2 
6/8/00 3.4 190 O.0012 

l=By BPA Method 300. except as noted 

2=By EPA Melhod 353.3 

3=By EPA Melhod 375.4 
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BROWN AND 
C A L O W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: *,w~3 

1. PROJECT INFORMATION 
Project Number:. 

Client: 

Task Numbe Date: l j Time: / / W ° 

Project Location:. 

Personnel:, 

Weather: 

2. WELL DATA 
Casinq Diameter: "̂*> inches Type: K / P V C • Stainless • Galv. Steel • Teflon® • Other: 

Screen Diameter: inches Type: rYpve • Stainless • Galv. Steel • Teflon® • Other: 

Total Depth of Well: ( 3 ^ feet From: Top of Well Casing (TOC) • Top of Protective Casing • Other: 

Depth to Static Water :S ' l j ' 6/3 feet From: r̂ f. Top of Well Casina (TOO • Top of Protective Casina • Other: 

Depth to Product: feet From: • Too of Well Casina (TOO • Top of Protective Casina • Other: 

Lenath of Water Column: S feet Well Volume: 0 ' ^ ..gal Screened Interval (from GS1: 

Note: 2-inch well = 0.167 gal/ft 4-inch well = 0.667 gal/ft 

3. PURGE DATA / v 

/tb-Bailer, Size: LlA. • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
Purge Method: Q centrifugal Pump a Peristaltic Pump • Inertial Lift Pump • Other: 

• Stainless liCpvc • Teflon® • Other: 
Materials: Pump/Bailer Q D e d i c a t e d Q P r e p a r e d o f f . S i t e a F i e | d cleaned (^Disposable 

Materials: Rope/Tubing Q ^e thy l ene • Polypropylene • Teflon® • Other:, 

Equipment Modelfs) 

,y,s"-r ~rj^O 

• Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

Was well purged dry? • Yes • No Pumping Rate: gal/min 

2.. 

3.. 

Time Cum. Gallons 
Removed 

PH Temp 
Spec. 
Cond. 

Eh 
Dissolved 
Oxygen 

Turbidity 
Other: 

Comments 

/I Ho 0 L S 20, ^ , 5 

4. SAMPLING DATA 
Method(s) 

Materials: Pump/Bailer 

Materials: Tubing/Rope 

• Bladder Pump • 2" Submersible Pump • 4" Submersible Pump t&Bciller, Size: 
• Peristaltic Pump • Inertial Uft Pump • Other: 

• Stainless rXpvc • Teflon® • Other:. 
• Dedicated Q Prepared Off-Site • Field Cleaned % Disposable 
• Polyethylene • Polypropylene • Teflon® • Other: 
• Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

Depth to Water at Time of Sampling: 

Sample ID: Sample Time: 

Duplicate Sample Collected? • Yes No ID: 

Field Filtered? • Yes • No 

•S # of Containers:. 

Gee-chemical Analyses 

Ferrous Iron: rng/L 

DO: rng/L 

Nitrate: mg/L 

Sulfate: ' mg/L 

Alkalinity: mg/L 

5. COMMENTS * , ^ 5 V ^ . y c ^ r ^ P* '<l-< ^ / / W • 

Nofe: Include comments such as well condition, odor, presence of NAPL or other items not on the field data sheet. 

FORM GW-1 (Rev 6/8/99 - wah) Signature 



B R O W N AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID :_M^1*±___ 

1 . P R O J E C T I N F O R M A T I O N 

Proiect Number: l X fri ^ Task Number: ^ Date: L ' ' y ' ^ ^ T i m e : A - , < ^ 

Client: ( 3 T $ J C S Personnel: P tv — j T d T A f * « ^ 

Proiect L o c a t i o n : . £ ^ ^ 5 " ^ > % < = T ~ / ^ L < C Weather: t , » T 

2 . W E L L D A T A 

Casina Diameter: L inches Type: rVpvC • Stainless • Galv. Steel • Teflon® • Other: 

Screen Diameter: •*- inches 
) .— 

Type: ^PVC • Stainless • Galv. Steel • Teflon® • Other: 

Total Depth of Well: L h S ^ feet From: £jT Top of Well Casing (TOC) • Top of Protective Casing Q Other: 

Depth to Static Water:5 L ' feet From: rk Top nf Well Casing (TOC) • Tap of Protective Casina • Other: 

Depth to Product: • feet From: • Top of Well Casing (TOO • Top of Protective Casina • Other: 

Lenath of Water Column^ ' *k^ feet Well Volume: ^ "9f aai Screened Interval ("from GS): 
Note: 2-inch well = 0.167 gal/ft 4-inch well = 0.667 gal/ft 

3. PURGE DATA . 
j6 Bailer, Size: • Bladder Pump • 2" Submersible Pump Q 4" Submersible Pump 

Purge Method: Q C e n t r i f u a a | P u m D Q P e r i s t a | t i c P u m D • inertial Lift Pump • Other: Fquipment Modplfsi 

. . . . . n , D .. • Stainless C.X/C • Teflon® • Other: .. t / / 
Materials: pump/Bailer Q D e d i C Q t e d - ' a P r e p a r e d o f f _ s i t e Q F i e | d C | e a n e d ^ D i s p o s a b l e , y # . " (6 

Materials: Rope/Tubing a p°'vethylene • Polypropylene • Teflon® • Other: 
a Q Dedicated • Prepared Off-Site • Field Cleaned • Disposable 2. 

Was well purged dry? • Y e s ft No Pumpina Rate: aal/min , 

Time Cum. Gallons 
Removed 

pH Temp 
Spec. 
Cond. 

Eh 
Dissolved 
Oxygen 

Turbidity 
Other: 

Comments 

4-H --

ho / # L/.fro — 

4. SAMPLING DATA vV 

M HmdfsV i ^ B q ' l e f - S l z e : ^ • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
e 0 <• • Peristaltic Pumo • Inertial Lift Pumn • Other: 

Materials: Pump/Bailer a s t a i n l e s s ^ v c Q T e f l o n ® a o t h e r ; # 
• Dedicated • Prepared Off-Site • Field Cleaned {^Disposable 

Materials- Tubina/Rope Q P o l y e t h y l e n e Polypropylene • Teflon® • Other: 
iviarenais. i u D i n g / K o p e Q D e d . c a t e d a P r e p a r e d 0 f f _ s i t e a Field Cleaned • Disposable 

Deoth to Water at Time of SamDlina: Field Filtered? • Yes Q No 

Sample ID: / ^ ^ " ^ Sample Time: l ^ ' A ^ # of Containers: ^> 

Duplicate Sample Collected? • Yes • No ID: 

Geoohemionl Analyses 

Ferrous Iron: ' ' ma/L 

DO: ma/L 

Nitrate: ' ma/L 

Sulfate: • ma/L 

Alkalinity: ma/L 

5. COMMENTS 

Ch 5* - / I e LU 

5. COMMENTS 

Ch 5* - / I e LU 
i' , 

Note: Include comments such as well condition, odor, presence of NAPL or other items not on the field data sheet. 

FORM GW-1 (Rev 6/8/99 - wah) Signature 



BROWN AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: n^^S 

1. PROJECT INFORMATION 
Proiect N u m b e r : / j - ^ ' J ^ Task N u m b e r : ° l ^ D a t e : ( I ' - T T ' 0 0 Time: ^ -1 ^ 

Cl ient: fiSfM" Personnel: 0 1 2 t T < ^ h G ^ t 

Proiect L o c a t i o n : ^ A t < > W e a t h e r : ^ ^ ^ i , S ^ f 

2. WELL DATA 

Casina D iamete r : inches Type: p v c • Stainless Q Galv. Steel • Teflon® • Other: 

Screen D iamete r : inches Type: ip' p v c • Stainless • Galv. Steel • Teflon® • Other: 

Total D e p t h o f Wel l : ( j ' V ' ^ f e e t From: $ Top of Well Casing (TOO • Top of Protective Casina • Other: 

D e p t h t o Stat ic W a t e r J " < Y ' 7«*-feet From: ft Top of Well Casing (TOO • Top of Protective Casina • Other: 

D e p t h t o Produc t : f e e t From: • Top of Well Casinq (TOO • Top of Protective Casina • Other: 

Lenath o f W a t e r C o l u m n : ' . J S ^ f e e t Wel l V o l u m e : h i ? aai S c r e e n e d Interval <7rom GS): 

Note: 2-inch well = 0.167 gat/ft 4-inch well = 0.667 gal/ft 

3. PURGE DATA ,, . 
h Bailer. Size: 1 " Q Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 

Purge M e t h o d : Q C entr i fuaal Pump • Peristaltic Pump a Inertial Lift Pump • Other: E q u i p m e n t ModelfsM 

m .. • Stainless % PVC • Teflon® • Other: , , 
Materials: Pump/Ba, ler Q D e d i c a t e d a Prepared Off-Site • Field Cleaned ^Disposable 1. V f - £ " b < J J 

Mater ials: Rope /Tub ing a Polyethylene • Polypropylene Q Teflon® • Other: 
M • Dedicated • Prepared Off-Site • Field Cleaned • Disposable 2. 

Was wel l p u r g e d dry? • Yes h No PumDina Rate : aal/min 3 

Time 
C u m . Gal lons 

R e m o v e d 
p H T e m p 

Spec . 

C o n d . 
Eh 

Dissolved 

O x y g e n 
Turbidity 

Other : 
C o m m e n t s 

/• 0 -• 

^ XJ i-<r _, Ci ' 

4. SAMPLING DATA } , 
M HUH ^ B a i l e r - Size:/ • Bladder Pump • 2"Submersible Pump • 4" Submersible Pump 

e noa(S;. a p e r i s t a m c P u m D Q inertial Lift Pumo • Other: 

Mater ials: Pump/Bai le r ° f Z ° ° r ? ™ , i / . w 

• Dedicated • Prepared Off-Site • Field Cleaned jB Disposable 
, . , „ • Polyethylene • Polypropylene • Teflon® • Other: 

Mater ia ls: T u b i n g / R o p e _ ' : . _ n . „ „ . a • Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

D e p t h t o W a t e r a t Time of Samol ina : Field Fi l tered? • Yes a No 

Samp le I D : / 1 ' ! w Samp le Time: - 3 ° # of Conta iners : i ft 

Dup l i ca te Samp le C o l l e c t e d ? • Yes • No ID: 

Geochemical Analyses 
J 

Ferrous Iron: m a / L 

D O : 5 m a / L 

Ni t ra te : m a / L 

Sul fate: — ' m a / L 

Alkal inity: • Z ^ " ^ m a / L 

5. COMMENTS / j o t 

trv> I FS, ^ ^ , I: „ ^ 

Nofe: Include comments such as well condition, odor, presence of NAPL or other items not on the field data sheet. 

F O R M G W - 1 (Rev 6/8/99 - wah) 

A 1 

Signature 



BROWN AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: M w ^ 

1. PROJECT INFORMATION 
Proiect Number: \ % < c l ^ - Task N u m b e r : D a t e : u ' ^ ' ^ Time: ^ - M * 3 

Client: ( W S W Personnel: / O ^ V f U * 

Proiect Location: [~ jh> ^ S Weather: 

2. WELL DATA 

Casina Diameter: inches Type: ^ PVC • Stainless • Galv. Steel • Teflon® • Other: 

Screen Diameter: *- inches Type: r^pvc • Stainless Q Galv. Steel • Teflon® • Other: 

Total Depth of Well: ( { ^ ' ^ feet From: • Top of Well Casina (TOO Q Top of Protective Casina • Other: 

Depth to Static Water: J™?- O feet From: • Top of Well Casina (TOO Q Top of Protective Casina Q Other: 

Depth to Product: . feet From: Q Top nf Well Casina (TOO Q Top of Protective Casina • Other: 

Lenath of Water Column: - 7 } feet Well Volume: 0 a a i Screened Interval ("from GS): 
Nofe: 2-/nch well =0.167 gal/ft 4-inch well = 0.667 gal/ft 

3. PURGE DATA 
,ti Bailer. Size: J • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 

Purge Method: Q C e n t r i f u n c i , P l l m p a peri<;tnTtic Pump • Inertial Lift Puma • Other: Equipment Modplfs") 

, , , . , n m -i Q Stainless r^PVO • Teflon® • Other: 
Matenals. Pump/Bailer Q D e d i C Q t e d Q P r e p a r e d o f f . s ( t e Q F j e ( d C | e a n e d J f D i s p o s a b , e , \ ( f ^ - 6 * ^ 

Materials: Rope/Tubing • Polyethylene • Polypropylene Q Teflon® • Other: 
a • Dedicated a Prepared Off-Site Q Field Cleaned • Disposable 2. 

Was well purged dry? • Y e s ^ N o Pumplna Rate: aal/min 3 

Time Cum. Gallons 
Removed 

PH Temp 
Spec. 
Cond. 

Eh 
Dissolved 
Oxygen 

Turbidity 
Other: 

Comments 

ho — — 

hS -7-13 

4. SAMPLING DATA ,. 
t h - ABailer. Size: 1 ^ • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 

e ° ^ ' • Peristaltic Puma • Inertial Lift Puma • Other: 

Materials: Pump/Bailer a s t a i n l e s s a P V C a T e f l o n ® a o m e r : 

Q Dedicated • Prepared Off-Site • Field Cleaned • Disposable 
. , , T [ | ,Q O Polyethylene • Polvpropvlene • Teflon® • Other: 
MaTenais. i u D i n g / i < o p e a D e d . c a t e d a P r e p a r e d o f f . s i t e • Field Cleaned • Disposable 

Depth to Water at Time of SamDlina: Field Filtered? • Yes • No 

Sample I D : / ^ h ) ~~ Sample Time: ^ - - ^ - > # of Containers: ^ 

Duplicate Sample Collected? • Yes c i No ID: 

Geochemical Analyses 

Ferrous Iron: ma/L 

DO: ma/L 

Nitrate: ' ma/L 

Sulfate: ~ ma/L 

Alkalinity: ma/L 

5. COMMENTS 5. COMMENTS 

Note: Include comments such as well condition, odor, presence of NAPL or other items not on the field data sheet. 

FORM GW-1 (Rev 6/8/99 - woh) Signature 



BROWN AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: 

1 . P R O J E C T I N F O R M A T I O N 

Project Number: / 3 - ^ 3 ^- Task Number: 0 f ^ Date: L " (T " ° ° Time: J X 

Client: ftj $ V C S Personnel: 0 i S ^ t " ^ , T < f A 6 - 0 < 5 

Project Location: L i Weather: 7 , • U u T 

2 . W E L L D A T A 

Casina Diameter: ^ inches Type: r^'pvc • Stainless • Galv. Steel • Teflon® • Other: 

Screen Diameter: inches Type: f^pvc • Stainless Q Galv. Steel Q Teflon® • Other: 

Total Depth of Well: L~^' T 3 f e e t From: r̂  Top of Well Casina (TOC1 • Top of Protective Casina • Other: 

Depth to Static Water.-5~S" ' a <5^feet From: Top of Well Casina (TOO • Top of Protective Casina • Other: 

Depth to Product: * feet From: • Top of Well Casina (TOO • Top of Protective Casina • Other: 

Lenath of Water Column: Lf" G ) - feet Well Volume: 0 ^ aai Screened Interval (from GS): 
Note: 2-inch well =0.167 gal/ft 4-inch well = 0.667 gal/ft 

3 . P U R G E D A T A l v 

th Bailer, S i z e : * • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
Purge Method: Q C e n t r j f u a Q | P u m D • Peristaltic Pumo a Inertial Lift Pump • Other: Fquipment ModelCsl 

t i t - i p , R •, • Stainless &.PVC • Teflon® • Other: 
Materials. Pump/uaiier Q D e d i c a t e d a p r e p ared Off-Site • Field Cleaned QL Disposable 1. \ y ? £ T * k < ^ ° 

Materials: Rope/Tubing Q P o l y e t h y l e n e a Polypropylene • Teflon® • Other: 
a • Dedicated • PreDared Off-Site • Field Cleaned • Disposable 2. 

Was well purged dry? • Yes • No PumDina Rate: aal/min 3 

Time Cum. Gallons 
Removed 

pH Temp 
Spec. 
Cond. 

Eh 
Dissolved 
Oxygen 

Turbidity 
Other: 

Comments 

— — <\> 

Lis 

4. SAMPLING DATA 4, 
. . II ,. - <fo Bailer, Size:!'" •> • Bladder Pump • 2"Submersible Pump • 4"Submersible Pump 

ars;. Q Peristaltic Pumo Q Inertial Lift PumD • Other: 

Materials: Pump/Bailer ^ Stainless a W a Teflon® • Other. — ^ — -
• Dedicated • Prepared Off-Site • Field Cledned yO Disposable 

. . , | -r | • l n • Polvethvlene • PolvDroDvlene • Teflon® • Other: 
Materials. iUDing/ i<ope Q D e d j c a t e d a P r e p a r e d 0 f f _ s i t e • Field Cleaned • Disposable 

Depth to Water at Time of Samolina: Field Filtered? • Yes Q No 

Sample ID: ^ "1 ^ Sample Time: H • # of Containers: ^ 

Duplicate Sample Collected? a Yes t& No ID: 

Geochemical Analvses 

Ferrous Iron: J ma/L 

DO: <2 ma/L 

Nitrate: ma/L 

Sulfate: ma/L 

Alkalinity: ^> mo/L 

5. COMMENTS 5. COMMENTS 

Note: Include comments such as well condition, odor, presence of NAPL or other items not on the field data sheet. 

FORM GW-1 (Rev 6/8/99 - wah) Signature 



BROWN AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: . v ^ - i ^ 

1. PROJECT INFORMATION 
Proiect Number: / ^ V ^ Task Number : 3 * S Date: £ ' ^ ^ Time: / J 1 0 0 

Client: 6 j " S Personnel: 0 £ A & f < ^ 6-l>Ci 

Project L .ocation: (U^lls Weather: S">^i L j j f ^ x ^ M Project L 

2. WELL DATA 
T l 

Casina Diameter: inches Type: rjypvc • Stainless • Galv. Steel • Teflon® • Other: 

L 
Screen Diameter: inches 

Type: rjj pvc • Stainless • Galv. Steel • Teflon® • Other: 

Total Depth of Well: 6 3 ' S ^ f e e t From: rj(| Too of Well Casina (TOO • Top of Protective Casina • Other: 

Depth to Static Water: 5 S " H ^ feet From: \& Top of Well Casina (TOO • Top of Protective Casinq • Other: 

Depth to Product: feet From: • Top of Well Casina (TOO • Top of Protective Casina • Other: 

Lenath of Water Column: t feet Well Vo lume: - 5 1?" aai Srrpenevi Interval ("from GS-): 

Nofe; 2-/nch we// =0.167 gal/ft 4-inch weil = 0.667 gal/ft 

3. PURGE DATA M 

i l Bailer, Size: I" •* • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
Purge Method: Q C e n h . i f u a a | p u r r i p Q peristaltic Pump • Inertial Lift Pump • Other: Fquipment ModelM 

, , , . • n , „ • Stainless PVC • Teflon® • Other: „ 
Materials: Pump/Bailer Q D e d i C Q t e d Q p r e p a r e d o f f . s i t e Q F i e | d C | e a n e d £ D i s p o s a b l e , y f c " 6 O 

Materials: Rope/Tubing ^ Polyethylene • Polypropylene • Teflon® a Other: 
^ a • Dedicated • Prepared Off-Site • Field Cleaned • Disposable 2. 

Was well purged dry? • Y e s No Pumpina Rate: aal/min , 

Time Cum. Gallons 
Removed 

PH Temp 
Spec. 
Cond. 

Eh 
Dissolved 
Oxygen 

Turbidity 
Other: 

Comments 

— 13 p — 

> ^ r c 1 \T>V -

4. SAMPLING DATA ^ 
. 'ib Bailer, Size: 1 * ̂  • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 

Me oats;, Q peristaltic Pumo • Inertial Lift Pumo • Other: 

Materials: Pump/Bailer a s t a i n l e s s ^ p v c a T < ™ a o t h e r ; 

• Dedicated • Prepared Off-Site • Field Cleaned • Disposable 
T , . . „ Q Polyethylene • Polvoroovlene • Teflon® • Other: 

Materials: Tubing/Rope _ „ ' . ' ,_, „ ^ ' ... _ P. . „ M M • Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

Depth to Water at Time of Samplina: Field Filtered? • Yes t j No 

Sample ID: / ^ W ^ M Sample Time: / ^ - ^ # of Containers: ^ 

Duplicate Sample Collected? • Yes d No ID: 

Geochemical Annlvses 

Ferrous Iron: h 4 ma/L 

DO: ^ ma/L 

Nitrate: ma/L 

Sulfate: ma/L 

Alkalinity: m a / L 

5. COMMENTS 5. COMMENTS 
p j/ / , ^ r • • r * 

Note: Include comments such as well condition, odor, presence of NAPL or other items not on the field data sheet. 

FORM GW-1 (Rev 6/8/99 - wah) Signature 



BROWN AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: W l l 

1 . P R O J E C T I N F O R M A T I O N 

Proiect Number: I ^ V l ^ Task Number: ^ Date: L' (r* ^ Time: ) 3 -

Client: Personnel: D<?4^ T(f A6-^ 

Project t .ocation: H o i U Weather: .CV A V-N -J / Project t 

2 . W E L L D A T A 

Casina Diameter: inches Type: (tfpvc • Stainless • Galv. Steel • Teflon® • Other: 

Screen Diameter: — inches Type: rVpvC • Stainless • Galv. Steel • Teflon® • Other: 

Total Depth of Well: L I • 3 feet From: ujAop of Well Casing (TOC) • Top of Protective Casing • Other: 

- "^5epth to Static Water: ^ L - ^ f e e t From: j j ^ Top of Well Casina CTOC) • Top of Protective Casina • Other: 

Depth to Product: feet From: • Top of Well Casina (TOO • Top of Protective Casina • Other: 

Lenath of Water Column: ^ " •£% feet Well Volume: O ~ L ) aai Srropnori Interval rfrom GSV. 

Wore: 2-/nch we// = 0. /67ga//ff 4-/nch we// = 0.667 gal/ft 

3. PURGE DATA v 
il-Bailer. Size: j • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 

Purge Method: Q C e n t r i f u a a | P u m p a Peristaltic Pumo • Inertial Lift Pump • Other: F q ( , i p r n p n t Mode lM 

,n ., • Stainless dVvC • Teflon® • Other: , . . 
Materials: Pump/Bailer Q D e d i C Q t e d Q P r e p a r e d o f f _ s i t e Q F i e | d c | e a n e d fr D i s p o s Q b l e ] \ f t ~i pO 

Materials: Rope/Tubing a e t h y l e n e • Polypropylene • Teflon® • Other: 
M • Dedicated • Prepared Off-Site • Field Cleaned • Disposable 2. 

Was well purged dry? r j Yes h No Pumnina Rate: nai/min , 

Time Cum. Gallons 
Removed PH Temp 

Spec. 
Cond. 

Eh 
Dissolved 
Oxygen 

Turbidity 
Other: 

Comments 

/u> un * r l i — -

4. SAMPLING DATA 
M thodrVr a B a i l e r - S l z e : a Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 

e ^ •)' • Peristaltic PumD • Inertial Lift PumD • Other: 

Materials: Pump/Bailer a S t a i n l e s s a P V C a T e f l o n ® a 0 t t i e r : 

• Dedicated • Prepared Off-Site • Field Cleaned • Disposable 
. . . . . T . . , R . • Polyethylene • Polypropylene • Teflon® • Other: 
Materials. i u D i n g / K o p e Q D e d | c a t e d a p r epared Off-Site • Field Cleaned • Disposable 

Depth to Water at Time of Samplina: Field Filtered? • Yes • No 

Sample ID: Sample Time: / V C K # of Containers: 8 ^ 

Duplicate Sample Collected? • Yesjifl No ID: 

Geochemical Analyses 

Ferrous Iron: ma/L 

DO: ma/L 

Nitrate: ma/L 

Sulfate: ma/L 

Alkalinity: ' ^ 1 ^ ma/L 

5. COMMENTS X ^ s u <"-f>cc- c ^ f ^ A^C — = Q y f ? - j 6 * j f f ~ —J j l c • i 5 ̂  1> 

r 

Nofe: Include comments such as welt condition, odor, presence of NAPL or other items not on the field data sheet. 

FORM GW-1 (Rev 6/6/99 - wah) Signature 



BROWN AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: /V\VA^IVP 

1 . P R O J E C T I N F O R M A T I O N 

Proiect Number: ("h V ) ^ Task Number: Ol 5 Date: L ' ^ " ^ T \ m e : P - ^ 

Client: ftOf'eN ° Personnel: f \ £ i & r , T ^ V S / X ? 

Project L .ocation: i-V>>!^ Weather: 5vJKV\VJ L V f V ^ ^ H Project L 
|J ' 

2. WELL DATA 

Casina Diameter: 1 , inches Type: PVC • Stainless • Galv. Steel • Teflon® • Other: 

Screen Diameter: inches Type: Ci PVC • Stainless • Galv. Steel • Teflon® • Other: 

Total Depth of Well: k P ^ S feet 
1 " ~ —— — 

From: rV Top of Well Casino (TOO • Top of Protective Casina • Other: 

Depth to Static WaterJ"*rV h feet 
) ' ' ~ 

From: rj^ Top of Well Casina (TOO • Top of Protective Casina • Other: 

Deoth to Product: feet From: a Top of Well Onsinq (TOO • Top of Protective Casina • Other: 

Lenath of Water Column^/- ^ " " ^ e e t Well Volume: aai Screened Interval (from GSV 
Note: 2-inch well =0.167 gal/ft 4-inch well = 0.667 gal/ft 

3. PURGE DATA 
• Bailer, Size: • Bladder Pump Q 2̂" Submersible Pump • 4" Submersible Pump 

Purge Method: Q cenrrifuaal Pump • Peristaltic Pump • Inertial Lift Pumo • Other: Fquipment ModelfY) 

. . . . . n m ., • Stainless GTPVC • Teflon® • .Other: . - , 
Materials: Pump/Bailer Q D e d j c a t e d Q P r e p a r e d o f f . S j t e fr^a Cleaned a Disposable ,. YSt ~6?^ 

Materials: Rope/Tubing a Polyethylene ^Polypropylene • Teflon® • Other. 
M • Dedicated • Prepared Off-Site Q Field Cleaned nj Disposable 2. 

Was well purged dry? • Y e s $ No Pumpina Rate: ^ ' Q aal/min , 

Time Cum. Gallons 
Removed 

pH Temp 
Spec. 
Cond. 

Eh 
Dissolved 
Oxygen 

Turbidity 
Other: 

Comments 

- * -).*)~> 

\o< o Ih-lf 
1$ - o t •<;(,• L 

4. SAMPLING DATA f 

Mpthndi'sY • Bailer, Size: • Bladder Pump r)j 2" Submersible Pump • 4" Submersible Pump 
^ • Peristaltic PumD • Inertial Lift Pumo • Other: 

Materials: Pump/Bailer ° Stainless &PVC • Teflon® • Other: 
• Dedicated Q Prepared Off-Site CZf-Field Cleaned • Disposable 

Materials- Tubinq/Rooe Q P o l y e t h y l e n e tfP°Vpropylene Q Teflon® • Other: 
iviuienuis. uuiriy, Kope Q D e d i c a t e d Q P r e p a r e d off-Site • Field Cleaned & Disposable 

Deoth to Water at Time of Samolina: Field Filtered? • Yes ~h No 

Sample ID; M U i ' i ^ b Sample Time: / / • > ° # of Containers: Q 

Duplicate Sample Collected? Q Yes it\ No ID: 

Geochemical Analyses 

} . i f 

Ferrous I ron : w ' ma/L 

DO: ° ma/L 

Nitrate: ma/L 

Sulfate: ma/L 

Alkalinity: J 6* ma/L 

5. COMMENTS 

Note: Include comments such as well condition, odor, presence of NAPL or other items not on the field data sheet. 

S\ / • 
FORM GW-1 (Rev 6/8/99 - wah) Signature 



BROWN AND 
CAL D WE L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: h\u-\3 

1 . P R O J E C T I N F O R M A T I O N 

Proiect Number:/^^^~ Task Number: ^ ^ Date: W <5"' ° ° Time: A/-01'' 

Client: $ 3 j O c S Personnel: D-dv^ }'^-Jk 6- 0 «? 

Proiect Location: f-U^U Weather: J>VKt*~ V , UQT 

2. WELL DATA 

Casing Diameter: 2 , inches Type: rjjf pvc • Stainless Q Galv. Steel • Teflon® • Other: 

Screen Diameter: "X- inches Type: r^pvc • Stainless • Galv. Steel • Teflon® • Other: 

Total Depth of Well: £"<^ ^ feet From: Top of Well Casina (TOO • Top of Protective Casina • Other: 

Depth to Static Water:<; £- ° l / f e e t From: rt/Too of Well Casina (TOO • Too of Protective Casina • Other: 

Depth to Product: — ' feet 

T " ' 

From: • TOP of Well Casina (TOO • Top of Protective Casina • Other: 

Lenath of Water Column: *"»*"/ ^ feet Well Volume: / ' ^ - aai Srroon»d Interval ffrom GS1: 
Note: 2-inch well = 0.167 gal/ft 4-inch well = 0.667gal/ft 

3, PURGE DATA . ,. 
!&Bailer. Size!' ^ • Bladder Pump 1^2" Submersible Pump • 4" Submersible Pump 

Purge Method: Q C e n t r i f u a a | P l j m p Q Peristaltic Pump • Inertial Lift Pump • Other: Fquipment ModellY) 

• Stainless dS PVC • Teflon® • Other: 
MaTenais. Pump/bailer Q D e d | c Q t e d Q p r e p Q r e d o f f s j t e a F i e l d a e a n e d ^Disposable i. V f i " n " 1 ^ 

Materials' Rope/Tubinq a P o l y e t h y l e n e Q P o l Y P r o P Y | e n e • Teflon® • Other: 
^ y Q Dedicated • Prepared Off-Site • Field Cleaned • Disposable 2. 

Was well purged dry? • Y e s d No Pumpina Rate: aal/min 3 

Time Cum. Gallons 
Removed 

PH Temp 
Spec. 
Cond. 

Eh 
Dissolved 
Oxygen 

Turbidity 
Other: 

Comments 

2 V — 

4. SAMPLING DATA 
M t h (~\( y ^ B a i l e r . Size:' *^ • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 

e 0 • Peristaltic PumD • Inertial Lift PumD • Other: 

Materials: Pump/Bailer a S t a i n l e s s ^ P V C a T e f l o n ® Q ° t h e r : z 
• Dedicated • Prepared Off-Site Q Field Cleaned P Disposable 

M a t e r i a l s - T u b i n a / R o o e a P o l y e t h y l e n e a P o | Y P r a P Y | e n e • Teflon® • Other: 
iviuienuib. iuu...y/i<uMfc!a D e d i c a t e d • Prepared Off-Site Q Field Cleaned • Disposable 

Deoth to Water at Time of SamDlina: Field Filtered? • Yes • No 

Sample ID: /^Lo^fO Sample Time: 3^ # of Containers: 

Duplicate Sample Collected? j& Yes • No \D: ft'Mjot 

Geochemical Annlvses 

Ferrous Iron: ' ' ma/L 

DO: ' ma/L 

Nitrate: ' ma/L 

Sulfate: " ma/L 

Alkalinity: ma/L 

5. COMMENTS 5. COMMENTS 

-f 

Note: Include comments such as well condition, odor, presence of NAPL or other items not on the field data sheet. 



BROWN AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: Q\^L[ 

1 . P R O J E C T I N F O R M A T I O N 

Proiect Number: D > ^ ^ Task Number: ^ \ ^ Date: C ' ^ ' ^ T i m e : P ' H ^ 

Client: ( 0 > 5 ? y ^ Personnel: 0 c f ^ ) V / ^ / : C J j ' f 

Proiect Location: f l ^ U Weather: . f o v * ^ ) * ^ ' ^ H 

2 . W E L L D A T A 

Casing Diameter: ^-j inches Type: tjS PVC • Stainless • Galv, Steel • Teflon® • Other: 

Screen Diameter: ^ inches Type: r^PVC • Stainless • Galv. Steel • Teflon® Q Other: 

Total Depth of Well: U 1 * f e e t From: ^ Top of Well Casing (TOC) • Top of Protective Casing • Other: 

Depth to Static Water:-* 9 " ^ feet From: ty Top of Well Casing (TOO • Top of Protective Casinq • Other: 

Depth to Product: feet From: • Top of Well Casing (TOO • Top of Protective Casinq • Other: 

Length of Water Column: / ' ^ ^ feet Well Volume: | ^ aai s r r p e n e d interval (from GS1: 
Note: 2-inch well = 0.167 gal/ft 4-inch well = 0.667 gal/ft 

3 . P U R G E D A T A » 

fa Bailer, Size: \ • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
Purge Method: Q C e n t r i f u a a | P u m D Q peristaltic Pump • Inertial Lift Pump • Other: F q i , j p m p n t ModpKY) 

. . | . | p , R .. • Stainless • PVC • Teflon® • Other: 
. Pump/ i Q D e d i c a t e d a p r e p a r e d off-Site • Field Cleaned • Disposable 1, 

Materials: Rope/Tubing ° Polyethylene • Polypropylene • Teflon® • Other: 
a • Dedicated • Prepared Off-Site • Field Cleaned • Disposable 2. 

Was well purged dry? # Yes • No Pumpina Rote: aal/min 3 

Time Cum. Gallons 
Removed 

pH Temp 
Spec. 
Cond. 

Eh 
Dissolved 
Oxygen 

Turbidity 
Other: 

Comments 

4 . S A M P L I N G D A T A „ 

M ., J^hBaller, Size: Q Bladder Pump Q 2" Submersible Pump • 4" Submersible Pump 
• Peristaltic PumD • Inertial Lift PumD • Other: 

Materials: Pump/Bailer Q Stainless d t v c Q Teflon® • Other: 
• Dedicated • Prepared Off-Site Q Field Cleaned [^Disposable 

Materials: Tubing/Rope Q P o , V ^ y l e n e • Polypropylene • Teflon® • Other: 

y , p • Dedicated Q Prepared Off-Site • Field Cleaned • Disposable 

Depth to Water at Time of Samplina: Field Filtered? • Yes ty No 

Sample ID: ̂  ^ ' Sample Time: / / *• J ° # of Containers: f P " 
i f 

Duplicate Sample Collected? • Yes ja\ No ID: 

Geochemical Analyses 

Ferrous Iron: J ma/L 

DO: J ma/L 

Nitrate: ma/L 

Sulfate: ma/L 

Alkalinity: ^ ma/L 

1 

5 . C O M M E N T S "27K.,C^"0"M~'C0*-Uf l T r - r 4 ^ V •C,dlircTn/[ 5 . C O M M E N T S 
.i J Cr J * 

Note: Include comments such as well condition, odor, presence of NAPL or other items not on the field data sheet. 



BJ Services 
Hobbs, New Mexico 
ph: (505) 392-5556 Fax: (505) 392-7307 

Month: 
Recorded by: far* 

Injection System (deep) 

Blower Measurements (monthly): 

Injection System (shallow) 
Flow Rate S scfm 
Pressure "1 psi 
Temperature A. f> u F 

Flow Rate — scfm 
Pressure 1 psi 
Temperature / > u F 

Differential Pressure Readings (monthly): 

Injection System (deep) 
Lat.# flowrate(meter) 

1 
2 
3 
4 
5 

Injection System (shallow) 
Lat.# flowrate (meter) 

1 
2 
3 
4 

<JUA< 0- f?^ 

Extraction system 
Flow Rate / - ) 0 scfm 
Pressure ? " psi 
Temperature / 3 ° F 

Extraction System 
Lat. # flowrate (meter) 

1 
2 
3 
4 

Monthly maintenance: 
1) 

Signature: 
2) 

changed: 
Signature: 

Use a shopvac to remove the silt and other debris out of the compound. 
l A - " - — - Date: f 3 - ' *' - ' 

Change the two injection blower air filters and one extraction blower air filters 
- — # of filters left: 

Date: 

Weekly Maintenance: 
1) Check the shallow injection blower air filter, (change if necessary) 
2) Check the deep injection blower air filter, (change if necessary) 
3) Check the extraction blower air filter, (change if necessary) 

W e e k * Initi; Date 
1 1 
2 2 
3 3 
4 4 
5 5 

Fax the information monthly to K. Saravanan at (713) 308-3886 
To contact K. Saravanan, Austin Cooley or Rick Rexroad call (713) 759-0999. 



B 

® 



APPENDIX B 

Laboratory Analytical Report 

WBCHOU02\PROJECTS\Wp\BJSERV\12832\062r.doc 
"Use or disclosure of data contained on this sheet is suhject to the restriction specified at the beginning of this document. 



HOUSTON LABORATORY 
BBBO INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Case Narrative for: 

Brown & Caldwell 

Certificate of Analysis Number: 

00060223 

Report To: Project Name: BJ-HOBBS 12832.015 

Brown & Caldwell Site: Hobbs,NM 

Rick Rexroad Site Address: 

1415 Louisiana 

Suite 2500 

Houston 

TX 

PO Number: 

State: New Mexico 

77002- State Cert. No.: 

ph: (713) 759-0999 fax: (713)308-3886 Date Reported: 6/29/00 

The reported results are only representative of the samples submitted for testing. 

Your sample ID "MW-13,Duplicate"(SPL ID: 00060223-11,13) was analyzed for Gasoline Range Organics by SW846 method 8015. The 
surrogate 4-Bromofluorobenzene was outside the quality control limits, due to matrix interference. 

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

Please do not hesitate to contact us if you have any questions or comments pertaining to this data report. Please reference the above 
Certificate of Analysis Number. 

This report shall not be reproduced except in full, without the written approval of the laboratory. The reported results are only representative 
of the samples submitted for testing. 

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

, / ' • ' - - . / i i 6/29/00 

/West, Sonia D a t e 

Senior Project Manager 



1 
HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

1 
Brown & Caldwell 

Certificate of Analysis Number: 

00060223 

Report To: 

Fax To: 

Brown & Caldwell 

Rick Rexroad 

1415 Louisiana 

Suite 2500 

Houston 

TX 

77002-

ph: (713) 759-0999 

Brown & Caldwell 

Rick Rexroad 

fax: (713) 308-3886 

fax: (713)308-3886 

Project Name: 

Site: 

Site Address: 

PO Number: 

State: 

State Cert. No.: 

Date Reported: 

BJ-HOBBS 12832.015 

Hobbs,NM 

New Mexico 

Client Sample ID Lab Sampie ID Matrix Date Collected Date Received COC ID HOL • llW3 II 00060223-01 Water 6/8/00 11:55:00 AM 6/9/00 10:00:00 AM 100134 '' 
MW4 00060223-02 Water 6/8/00 12:40:00 PM 6/9/00 10:00:00 AM 100134 n 

in |IW5 00060223-03 Water 6/8/00 9:30:00 AM 6/9/00 10:00:00 AM 100134 n 

1 IW7 00060223-04 Water 6/8/00 9:50:00 AM 6/9/00 10:00:00 AM 100134 r 

•f dW10 00060223-05 Water 6/8/00 1:00:00 PM 6/9/00 10:00:00 AM 100134 n 

•f! /1W11A 00060223-06 Water 6/8/00 12:15:00 PM 6/9/00 10.00:00 AM 100134 i—i 
I ! 

1 1W12 00060223-07 Water 6/8/00 1:45:00 PM 6/9/00 10:00:00 AM 100134 • 

in llW12D 00060223-08 Water 6/8/00 11:30:00 AM 6/9/00 10:00:00 AM 100134 

Trip Blank 1 6/1/00 00060223-09 Trip Blank 6/8/00 6/9/00 10:00:00 AM 100134 

rip Blank 2 6/1/00 00060223-10 Trip Blank 6/8/00 6/9/00 10:00:00 AM 100134 

1W-13 00060223-11 Water 6/8/00 2:30:00 PM 6/9/00 10:00:00 AM 100120 

jOW-4 00060223-12 Water 6/8/00 11:00:00 AM 6/9/00 10:00:00 AM 100120 

Jjluplicate 00060223-13 Water 6/8/00 6/9/00 10:00:00 AM 100120 j " 

Ifrip Blank 3 6/1/00 00060223-14 Trip Blank 6/8/00 6/9/00 10:00:00 AM 100120 

I 
1 
1 

UWest, Sonia 

Senior Project Manager 

1 
1 
1 

Joel Grice 

Laboratory Director 

Ted Yen 
Quality Assurance Officer 

6/29/00 

Date 

6/29/00 8:52:50 AM 

l i 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID MW3 Col lected: 6/8/00 11:55:00 SPL Sample ID: 00060223-01 

Site: Hobbs,NM 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

DIESEL RANGE ORGANICS MCL SW801SB Uri i ts7mg/L 
Diesel Range Organics " " ND 0.22 " " j f 06/12/00 21:55 AM 308527 

Surr: Pentacosane 632 % 18-120 1 067l27oO~2l75:T~AM 308527 

Run ID/Seq #: HP_V_000612B-308527 
Prep Method Prep Date Prep Initials 

SW3510B 06/09/2000 13:18 KL 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 06/13/00 17:04 DL 307809 

Surr: 1,4-Difluorobenzene 107 % 74-121 1 06/13/00 17:04 DL 307809 

Surr: 4-Bromofluorobenzene 93.0 % 55-150 1 06/13/00 17:04 DL 307809 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 06/13/00 17:04 DL 307775 

Ethylbenzene ND 1 1 06/13/00 17:04 DL 307775 

Toluene ND 1 1 06/13/00 17:04 DL 307775 

Xylenes.Total ND 1 1 06/13/00 17:04 DL 307775 

Surr: 1,4-Difluorobenzene 103 % 72-137 1 06/13/00 17:04 DL 307775 

Surr: 4-Bromofluorobenzene 103 % 48-156 1 06/13/00 17:04 DL 307775 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 

J - Estimated Value between MDL and PQL 
6/29/00 8:52:53 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID MW4 Col lected: 6/8/00 12:40:00 SPL Sample ID: 00060223-02 

Site: Hobbs,NM 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

D I E S E L RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics 0.44 0.21 1 06/12/00 22:34 AM 308528 

Surr: Pentacosane 50.7 % 18-120 1 06/12/00 22:34 AM 308528 

Run ID/Seq #: HP_V_000612B-308528 
Prep Method , Prep Date Prep Initials 

SW3510B 06/09/2000 13:18 KL 

GASOLINE R A N G E ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics 0.23 0.1 1 _ 06/13/00 17:30 DL 307813 

Surr: 1,4-Difluorobenzene T04 % 74-121 1 06/13/0017^30"' DL 307813 

Surr: 4-Bromofluorobenzene 107 % 55-150 1 06/13/00 17:30 DL 307813 
. . _ . „ — _ _ „ „ _ . . — _ — - — — _ _ . _ . . 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 06/13/00 17:30 DL 307776 

Ethylbenzene ND 1 1 06/13/00 17:30 DL 307776 

Toluene ND 1 1 06/13/00 17:30 DL 307776 

Xylenes.Total ND 1 1 06/13/00 17:30 DL 307776 

Surr: 1,4-Difluorobenzene 99.5 % 72-137 1 06/13/00 17:30 DL 307776 

Surr: 4-Bromofluorobenzene 104 % 48-156 1 06/13/00 17:30 DL 307776 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 

J - Estimated Value between MDL and PQL 
6/29/00 8:52:54 AM 



HOUSTON LABORATORY 
6880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID MW5 Collected: 6/8/00 9:30:00 A SPL Sample ID: 00060223-03 

Site: Hobbs.NM 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

D I E S E L RANGE ORGANICS MCL^._ . ._ jSW8015B Units: mg/L 
Diesel Range Organics ND 0.2 1 06/12/00 23:13 AM 308529 

Surr: Pe^acosane 6&8 % 16^120 1 0 6 7 I 2 7 O O ^ 3 7 I X X M " 308529 
Run ID/Seq #: HP_V_000612B-308529 
Prep Method Prep Date Prep Initials 

SW3510B 06/09/2000 13:18 KL 

GASOLINE R A N G E ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 06/13/00 17:55 DL 307817 

Surr: 1,4-Difluorobenzene 108 % 74-121 1 06713/00T7:55 PL 307817 

Surr: 4-Bromofluorobenzene 92^0 % 55-150 1 " 06/13/00 17:55 ~DL 307817 

HEADSPACE G A S ANALYSIS" MCL ~ RSK147 U n i ^ m g / L 
Ethane " ND " 0.0025 1 __06/14/00 11:01 A_A " 309779 

Ethylene ND ~0.0032 ~ T 06/14/00 11:01 A_A 309779 

Methane ND O0012 7 06/147o"oTl^oT T A A 309779 

NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L 
Nitrogen,Nitrate (As N) 4.7 0.1 1 06/09/00 15:00 KM 305242 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 06/13/00 17:55 DL 307778 

Ethylbenzene ND 1 1 06/13/00 17:55 DL 307778 
Toluene ND 1 1 06/13/00 17:55 DL 307778 
Xylenes.Total ND 1 1 06/13/00 17:55 DL 307778 

Surr: 1,4-Difluorobenzene 104 % 72-137 1 06/13/00 17:55 DL 307778 

Surr: 4-Bromofluorobenzene 102 % 48-156 1 06/13/00 17:55 DL 307778 

. _ 
S U L F A T E MCL E300 Units: mg/L 

Sulfate 240 4 20 06/09/00 15:00 KM 305275 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 

J - Estimated Value between MDL and PQL 
6/29/00 8:52:54 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Client Sample ID MW7 Col lected: 6/8/00 9:50:00 A SPL Sample ID: 00060223-04 

Site: Hobbs,NM 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

D I E S E L RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics ND ~ 0.21 06/12/00 23:52 AM ~ 308530 

Surr: Pentacosane 64(5 % 15M20 " 1 06/12/00 23:52~AM 308530 

Run ID/Seq #: HP_V_000612B-308530 
Prep Method Prep Date Prep Initials 

SW3510B 06/09/2000 13:18 I 
GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 

Gasoline Range Organics ND 0 . 1 ' V 06/13/00 20:27 DL 307824 
Surr: 1,4-Difluorobenzene 107 % 74-121 1 oWll/0020i27 DL "307824 

Surr: 4-Bromofluorobenzene 93.7 % 55-150 1 06/13/00 20:27 DL 307824 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 06/13/00 20:27 DL 307782 

Ethylbenzene ND 1 1 06/13/00 20:27 DL 307782 

Toluene ND 1 1 06/13/00 20:27 DL 307782 
Xylenes.Total ND 1 1 06/13/00 20:27 DL 307782 

Surr: 1,4-Difluorobenzene 102 % 72-137 1 06/13/00 20:27 DL 307782 

Surr: 4-Bromofluorobenzene 103 % 48-156 1 06/13/00 20:27 DL 307782 

>MCL - Result Over Maximum Contamination Limit(MCL) 

D - Surrogate Recovery Unreportable due to Dilution 

Ml - Matrix Interference 

6/29/00 8:52:55 AM 

Qualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Client Sample ID MW10 Col lected: 6/8/00 1:00:00 P SPL Sample ID: 00060223-05 

Site: Hobbs,NM 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

DIESEL RANGE ORGANICS MCL SW8015B Uni ts: mg/L 
Diesel Range Organics 0.67 0.21 1 06/13/00 0:31 AM 308531 

Surr: Pentacosane 87A %~~ 18-120 1 06/13/00 0:31 AM 308531 

Run ID/Seq #: HP_V_000612B-308531 
Prep Method Prep Date Prep Initials 

SW3510B 06/09/2000 13:18 KL 

GASOLINE RANGE ORGANICS MCL SW8015B Uni ts: mg/L 
Gasoline Range Organics 0.74 OA 1 _ 06/13/00 20:53 DL 307825 

Sun™ 1,4-Dlfluorobenzene T33 % 74-121 ~ 1 * ~ 06/13/00 20:53" DL 307825 

sWT^Bromofluorobenzene" 150 % 55-150 ~1 06/13/0020753 DL 307825 

HEADSPACE GAS ANALYSIS M C L ~ RSK147 Units: mg/L 
Ethane ND 0.0025 1 06/14/00 11:14 A_A " 309781 

Ethylene ND b70032 1 06/14/00 11:14 A_A 309781 
Methane 0.031 0.0012 1 06/14/00 11:14 A A 309781 

NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L 
Nitrogen,Nitrate (As N) ND 0.1 1 06/09/00 15:00 KM 305245 

P U R G E A B L E AROMATICS MCL SW8021B Uni ts: ug/L 
Benzene 78 1 1 06/13/00 20:53 DL 307783 

Ethylbenzene 7.2 1 1 06/13/00 20:53 DL 307783 
Toluene 1.7 1 1 06/13/00 20:53 DL 307783 

Xylenes.Total 9 1 1 06/13/00 20:53 DL 307783 

Surr: 1,4-Difluorobenzene 113 % 72-137 1 06/13/00 20:53 DL 307783 

Surr: 4-Bromofluorobenzene 125 % 48-156 1 06/13/00 20:53 DL 307783 

S U L F A T E MCL E300 Units: mg/L 
Sulfate 150 2 10 06/09/00 15:00 KM 305276 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 

J - Estimated Value between MDL and PQL 
6/29/00 8:52:56 AM 



HOUSTON LABORATORY 
88B0 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID MW11A Col lected: 6/8/00 12:15:00 SPL Sample ID: 00060223-06 

Site: Hobbs,NM 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

D I E S E L RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics 0.37 0.21 1 06/13/00 1:10 AM 308532 

Surr: Pentacosane 42.6 % 18-120 1 06/13/00 1:10 AM 308532 

Run ID/Seq #: HP_V_000612B-308532 
Prep Method Prep Date Prep Initials 

SW3510B 06/09/2000 13:18 KL 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics" " 0.12 CU 1 06/13/0021:43~ DL~ 307826 

SuTrTl^Difluorobenzene 118 % 74-121 J " 06/13/00 21:43 DL 307826 

Surr: 4-Bromofluorobenzene 101 % 55-150 "~" 1 067l37oo 2^43"~DL 307826 

HEADSPACE G A S A N A L Y S I S ^ L - RSK147 Units: mg/L 
Ethane ND 0.0025 1 06/14/00 11:24 A_A 309783 

Ethylene ND 0.0032 1 06/14/00 11:24 A_A 309783 

Methane 0.0069 0.0012 1 06/14/00 11:24 A_A 309783 

NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L 
Nitrogen,Nitrate (As N) ND 0.1 1 06/09/00 15:00 KM 305246 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene 3.6 1 1 06/13/00 21:43 DL 307784 

Ethylbenzene ND 1 1 06/13/00 21:43 DL 307784 

Toluene ND 1 1 06/13/00 21:43 DL 307784 

Xylenes.Total ND 1 1 06/13/00 21:43 DL"~ 307784 

Surr: 1,4-Difluorobenzene 109 % 72-137 1 06/13/00 21:43 DL 307784 

Surr: 4-Bromofluorobenzene 105 % 48-156 1 06/13/00 21:43 DL 307784 

S U L F A T E MCL E300 Units: mg/L 
Sulfate 240 4 20 06/09/00 15:00 KM 305277 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 

J - Estimated Value between MDL and PQL 
6/29/00 8:52:56 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID MW12 Col lected: 6/8/00 1:45:00 P SPL Sample ID: 00060223-07 

Site: Hobbs,NM 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

D I E S E L RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics ND 0.2 1 06/13/00 1:49 AM 

Surr: Pentacosane 35.0 % 18-120 06/13/00 1:49 AM 
308533 

"308533 
Run ID/Seq #: HP_V_000612B-308533 
Prep Method Prep Date Prep Initials 

SW3510B 06/09/2000 13:18 KL 

GASOLINE R A N G E ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics 0.18 0.1 1 06/13/00 22:09 DL 307828 

Surr: 1,4-Difluorobenzene 114 % 74-121 1 06/13/00 22:09 DL 307828 

Surr: 4-Bromofluorobenzene 95.0 % 55-150 1 06/13/00 22:09 DL 307828 

H E A D S P A C E G A S ANALYSIS MCL RSK147 Units: mg/L 
Ethane ND 0.0025 1 06/14/00 11:41 A_A 309784 

Ethylene ND 0.0032 1 06/14/00 11:41 A_A 309784 

Methane ND 0.0012 1 06/14/00 11:41 A_A 309784 

NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L 
Nitrogen,Nitrate (As N) ND 0.1 1 06/09/00 15:00 KM 305248 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene 62 1 1 06/13/00 22:09 DL 307786 

Ethylbenzene ND 1 1 06/13/00 22:09 DL 307786 

Toluene ND 1 1 06/13/00 22:09 DL 307786 

Xylenes.Total ND 1 1 06/13/00 22:09 DL 307786 

Surr: 1,4-Difluorobenzene 116 % 72-137 1 06/13/00 22:09 DL 307786 

Surr: 4-Bromofluorobenzene 103 % 48-156 1 06/13/00 22:09 DL 307786 

S U L F A T E MCL E300 Units: mg/L 
Sulfate 220 4 20 06/09/00 15:00 KM 305278 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 

J - Estimated Value between MDL and PQL 
6/29/00 8:52:57 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID MW12D Col lected: 6/8/00 11:30:00 SPL Sample ID: 00060223-08 

Site: Hobbs,NM 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

D I E S E L RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics ND 0.2 1 06/13/00 2:28 AM 308534 

Surr: Pentacosane 71.6 % 18-120 1 06/13/00 2:28 AM 308534 

Run ID/Seq #: HP_V_000612B-308534 
[Prep Method Prep Date Prep Initials 

[SW3510B 06/09/2000 13:18 KL 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 06/13/00 22:34 DL 307830 

Surr: 1,4-Difluorobenzene 104 % 74-121 1 06/13/00 22:34 DL 307830 

Surr: 4-Bromofluorobenzene 95.0 % 55-150 1 06/13/00 22:34 DL 307830 

H E A D S P A C E GAS ANALYSIS MCL RSK147 Units: mg/L 
Ethane ND 0.0025 1 06/14/00 11:50 A_A 309785 

Ethylene ND 0.0032 1 06/14/00 11:50 A_A 309785 

Methane ND 0.0012 1 06/14/00 11:50 A_A 309785 

NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L 
Nitrogen,Nitrate (As N) ND 0.1 1 06/09/00 15:00 KM 305250 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 06/13/00 22:34 DL 307787 

Ethylbenzene ND 1 1 06/13/00 22:34 DL 307787 

Toluene ND 1 1 06/13/00 22:34 DL "307787 

Xylenes.Total ND 1 1 06/13/00 22:34 DL 307787 

Surr: 1,4-Difluorobenzene 103 % 72-137 1 06/13/00 22:34 DL 307787 

Surr: 4-Bromofluorobenzene 104 % 48-156 1 06/13/00 22:34 DL 307787 

S U L F A T E MCL E300 Units: mg/L 
Sulfate 240 4 20 06/09/00 15:00 KM 305279 

Qualifiers: >MCL - Result Over Maximum Contamination Limit(MCL) 

D - Surrogate Recovery Unreportable due to Dilution 

Ml - Matrix Interference 

6/29/00 8:52:58 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID Trip Blank 1 6/1/00 Col lected: 6/8/00 SPL Sample ID: 00060223-09 

Site: Hobbs,NM 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. ft 

P U R G E A B L E AROMATICS SW8021B Units: ug/L 
Benzene ND 1 1 06/13/00 16:14 DL 307772 

Ethylbenzene ND 1 1 06/13/00 16:14 DL 307772 

Toluene ND 1 1 06/13/00 16:14 DL 307772 

Xylenes.Total ND 1 1 06/13/00 16:14 DL 307772 

Surr: 1,4-Difluorobenzene 102 % 72-137 1 06/13/00 16:14 DL 307772 

Surr: 4-Bromofluorobenzene 103 % 48-156 1 06/13/00 16:14 DL 307772 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 

J - Estimated Value between MDL and PQL 
6/29/00 8:52:58 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID Trip Blank 2 6/1/00 Collected: 6/8/00 SPL Sample ID: 00060223-10 

Site: Hobbs,NM 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 06/13/00 16:39 DL 307774 

Ethylbenzene ND 1 1 06/13/00 16:39 DL 307774 

Toluene ND 1 1 06/13/00 16:39 DL 307774 

Xylenes.Total ND 1 1 06/13/00 16:39 DL 307774 

Surr: 1,4-Difluorobenzene 103 % 72-137 1 06/13/00 16:39 DL 307774 

Surr: 4-Bromofluorobenzene 104 % 48-156 1 06/13/00 16:39 DL 307774 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 

J - Estimated Value between MDL and PQL 
6/29/00 8:52:68 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID MW-13 Collected: 6/8/00 2:30:00 P SPL Sample ID: 00060223-11 

Site: Hobbs,NM 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq.# 

D I E S E L RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics 1.1 0.21 1 06/13/00 3:07 AM 308535 

Surr: Pentacosane 63.5 % 18-120 1 06/13/00 3:07 AM 308535 

Run ID/Seq #: HP_V_000612B-308535 
jPrep Method Prep Date Prep Initials 

SW3510B 06/09/2000 13:18 KL 

GASOLINE R A N G E ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics 0.91 0.1 1 06/13/00 23:00 DL 307832 

Surr: 1,4-Difluorobenzene 115 % 74-121 1 06/13/00 23:00 DL 307832 

Surr: 4-Bromofluorobenzene 159 % 55-150 1 * 06/13/00 23:00 DL 307832 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene 6 1 1 06/13/00 23:00 DL 307788 

Ethylbenzene 63 1 1 06/13/00 23:00 DL " 307788 

Toluene ND 1 1 06/13/00 23:00 DL 307788 
Xylenes.Total 3.3 1 1 06/13/00 23:00 DL 307788 

Surr: 1,4-Difluorobenzene 101 % 72-137 1 06/13/00 23:00 DL 307788 

Surr: 4-Bromofluorobenzene 122 % 48-156 1 06/13/00 23:00 DL "~ 307788 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 

J - Estimated Value between MDL and PQL 
6/29/00 8:52:59 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID OW-4 Collected: 6/8/00 11:00:00 SPL Sample ID: 00060223-12 

Site: Hobbs.NM 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

D I E S E L RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics ND 0.21 1 06/13/00 3:46 AM 308536 

Surr: Pentacosane 342 % 1JM20 1 067l37oo 3:46 AM 308536 

Run ID/Seq #: HP_V_000612B-308536 
Prep Method Prep Date Prep Initials 

SW3510B [06/09/2000 13:18 KL 

GASOLINE R A N G E ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 06/13/00 23:25 DL 307836 

Surr: 1,4-Difluorobenzene 108 % 74-121 1 06/13/00 23:25 DL 307836 

Surr: 4-Bromofluorobenzene 93.7 % 55-150 1 06/13/00 23:25 DL 307836 

HEADSPACE GAS ANALYSIS MCL RSK147 Units: mg/L 
Ethane ND 0.0025 1 06/14/00 11:56 A_A 309786 

Ethylene ND 0.0032 1 06/14/00 11:56 A_A 309786 

Methane ND 0.0012 1 06/14/00 11:56 A_A 309786 

NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L 
Nitrogen,Nitrate (As N) 3.4 0.1 1 06/09/00 15:00 KM 305252 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 06/13/00 23:25 DL 307789 

Ethylbenzene ND 1 1 06/13/00 23:25 DL 307789 

Toluene ND 1 1 06/13/00 23:25 DL 307789 

Xylenes.Total ND 1 1 06/13/00 23:25 DL 307789 

Surr: 1,4-Difluorobenzene 103 % 72-137 1 06/13/00 23:25 DL 307789 

Surr: 4-Bromofluorobenzene 104 % 48-156 1 06/13/00 23:25 DL 307789 

SULFATE MCL E300 Units: mg/L 
Sulfate 190 2 10 06/09/00 15:00 KM 305282 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 

J - Estimated Value between MDL and PQL 
6/29/00 8:53:00 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID Duplicate Collected: 6/8/00 SPL Sample ID: 00060223-13 

Site: Hobbs.NM 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

r j T E ^ E l ^ A N G E O R G A N I C S MCL ~ T w 8 b l 5 B ~ UniFsTrng/L 
Diesel Range Organics ~ ~ 1.5 0.21 1__ 06/13/00 5:43 AM " 308540 

Surr: Pentacosane 467 % 18-120 " 1 06/13/00 5:43 AM 308540 

Run ID/Seq #: HP_V_000612B-308540 
Prep Method Prep Date Prep Initials 

SW3510B 06/09/2000 13:18 KL 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics 0.85 0.1 1 06/13/00 23:50 DL 307838 

Surr: 1,4-Difluorobenzene 116 % 74-121 1 06/13/00 23:50 DL 307838 

Surr: 4-Bromofluorobenzene 155 % 55-150 1 * 06/13/00 23:50 DL 307838 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene " 4.2 1 1 06/13/00 23:50 DL 307790 

Ethylbenzene ~57 1 1 06/13/0023:50 PL 307790 

Toluene ND ~ 1 T " 06/13/00 23:50 DL 307790 

Xylenes.Total 3.2 1 ~ " 1 06/" 3/00 23:50 DL 307790 

Surr: 1,4-Difluorobenzerie^ " 109 %~~72-137 ~ 1 o¥/lT/by2^50~"DT" " 307790 

Surr: 4-Bromofluorobenzene 122 %^48-156 1 ~06/13/00 23:50 DL 307790 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 

J - Estimated Value between MDL and PQL 
6/29/00 8:53:00 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID Trip Blank 3 6/1/00 Col lected: 6/8/00 SPL Sample ID: 00060223-14 

Site: Hobbs,NM 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 06/13/00 20:02 DL 307781 

Ethylbenzene ND 1 1 06/13/00 20:02 DL 307781 

Toluene ND 1 1 06/13/00 20:02 DL 307781 

Xylenes.Total ND 1 1 06/13/00 20:02 DL 307781 

Surr: 1,4-Difluorobenzene 102 % 72-137 1 06/13/00 20:02 DL 307781 

Surr: 4-Bromofluorobenzene 103 % 48-156 1 06/13/00 20:02 DL 307781 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 

J - Estimated Value between MDL and PQL 
6/29/00 8:53:00 AM 
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HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

I 
Iia 

Quality Control Report 

Brown & Caldwell 
BJ-HOBBS 12832.015 

nalysis: Diesel Range Organics 

llethod: SW8015B 

WorkOrder: 

Lab Batch ID: 
00060223 

5347 

Method Blank 

iunlD: HP V 000612B-308748 

I 
Analysis Date: 06/12/2000 21:55 

Preparation Date: 06/09/2000 13:18 

Units: 

Analyst: 

Prep By: 

mg/L 

AM 

KL Method SW3510B 

I 
I 
1 

Analyte Result Rep Limit 
Diesel Range Organics ND 0.20 

Samples in Analytical Batch: 

Lab Sample ID Client Sample ID 
00060223-01B MW3 

00060223-02B MW4 

00060223-03B MW5 

00060223-04B MW7 

00060223-05B MW10 

00060223-06B MW11A 

00060223-07B MW12 

00060223-08B MW12D 
00060223-11B MW-13 
00060223-12B OW-4 

00060223-13B Duplicate 

I 
I 
I 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

Preparation Date: 

HP_v_0006i2B-308749 Units: 

06/12/2000 22:34 Analyst: 

06/09/2000 13:18 Prep By: 

mg/L 

AM 

KL Method SW3510B 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper I 
Limit ' 

Diesel Range Organics 2.5 2.2 89 21 1751 

I 
I 
I 
I 
I 
I 
I 
I 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 00060200-01 
RunID: HP_V_000612B-308752 

Analysis Date: 06/12/2000 23:52 

Preparation Date: 06/09/2000 13:18 

Units: mg/L 

Analyst: AM 

Prep By: Method 

| Analyte Sample 
Result 

r~Ms 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result 

piesel Range Organics ND 2.5 1.4 54.1 2.5 1.£ 

Recovery Limit Limit 
High 
Limit 

69.2! 24.5* 20 21 175 

Qualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

Ml - Matrix Interference 

6/29/00 8:53:02 AM 
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HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 
HOUSTON, TEXAS 77054 

|713) 660-0901 

I 
Via 

at 

Quality Control Report 

Brown & Caldwell 
BJ-HOBBS 12832.015 

nalysis: Headspace Gas Analysis 

llethod: RSK147 

WorkOrder: 

Lab Batch ID: 
00060223 

R15749 

Method Blank Samples in Analytical Batch: 

I 
I 
I 

LinlD: 

(nalysis Date: 

VARH_000614A-309767 

06/14/2000 8:33 

Units: mg/L 

Analyst: A_A 

Analyte Result Rep Limit 
Ethane ND 0.0025 
Ethylene ND 0.0032 
Methane ND 0.0012 

Lab Sample ID 

00060223-03C 

00060223-05C 

00060223-06C 

00060223-07C 

00060223-08C 

00060223-12C 

Client Sample ID 

MW5 

MW10 

MW11A 

MW12 

MW12D 

OW-4 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Original Sample: 

RunID: 

Analysis Date: 

Sample Duplicate 

00060147-05 

V A R H _ 0 0 0 6 1 4 A - 3 0 9 7 7 3 Units: 

06/14/2000 10:08 Analyst: 

mg/L 

A A 

Analyte Sample 
Result 

DUP 
Result 

RPD RPD 
Limit 

Ethane ND ND 0 50 

Ethylene ND ND 0 50 

Methane 0.85 0.76 11 50 

I 
I 

Qualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

Ml - Matrix Interference 

6/29/00 8:53:02 AM 
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HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

I 
I 

Quality Control Report 

Brown & Caldwell 
BJ-HOBBS 12832.015 

Inalysis: Purgeable Aromatics 

ethod: SW8021B 

WorkOrder: 

Lab Batch ID: 
00060223 

R15598 

I 
I 
I 
1 
I 
I 
I 
I 
I 

Method Blank 

RunID: HP_W_0006l3A-307302 Units: ug/L 

Inalysis Date: 06/13/2000 11:12 Analyst: DL 

Samples in Analytical Batch: 

Analyte Result Rep Limit 

Benzene ND 1.0 
Ethylbenzene ND 1.0 
Toluene ND 1.0 
Xylenes.Total ND 1.0 

Surr: 1,4-Difluorobenzene 101.3 72-137 
Surr: 4-Bromofluorobenzene 101.0 48-156 

Lab Sample ID 
00060223-01A 

00060223-02A 

00060223-03A 

00060223-04A 

00060223-05A 

00060223-06A 

00060223-07A 

00060223-08A 

00060223-09A 

00060223-1 OA 

00060223-11A 

00060223-12A 

00060223-13A 

00060223-14A 

Client Sample ID 

MW3 

MW4 

MW5 

MW7 

MW10 

MW11A 

MW12 

MW12D 

Trip Blank 1 6/1/00 

Trip Blank 2 6/1/00 

MW-13 

OW-4 

Duplicate 

Trip Blank 3 6/1/00 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

HP_W_000613A-307301 Un i t s : 

06/13/2000 9:58 Analyst: 

ug/L 

DL 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Benzene 50 53 107 70 130 

Ethylbenzene 50 53 106 70 130 

Toluene 50 54 107 70 130 

Xylenes.Total 150 153 102 72 117 

I 
I 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 00060223-01 

RunID: HP_W_000613A-307803 Units: ug/L 

Analysis Date: 06/13/2000 12:53 Analyst: DL 

Analyte 

I 
Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Benzene ND 20 21 105 20 21 106 0.996 21 32 164 

[rlthylbenzene ND 20 21 105 20 21 106 0.725 19 52 142 

[Toluene ND 20 21 106 20 21 107 0.518 20 38 159 

I 
I 

Qualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

Ml - Matrix Interference 

6/29/0O 8:53:03 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

I 
I 

Quality Control Report 

Brown & Caldwell 
BJ-HOBBS 12832.015 

(nalysis: Purgeable Aromatics 

ethod: SW8021B 

WorkOrder: 

Lab Batch ID: 
00060223 

R15598 

I 
1 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 

RunID: 

Analysis Date: 

00060223-01 
HP_W_000613A-307803 

06/13/2000 12:53 

Units: ug/L 
Analyst: DL 

I Analyte 

1 
Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

|Xylenes,Total ND 60 62 103 60 62 103 0 18 53 144 

1 
I 
I 
I 
I 
I 
I 
1 
I 
I 

I 
Qualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

Ml - Matrix Interference 

6/29/00 8:53:03 AM 
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HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ-HOBBS 12832.015 

Analysis: 

nethod: 

Gasoline Range Organics 

SW8015B 

WorkOrder: 

Lab Batch ID: 
00060223 
R15600 

I 
I 

Method Blank 

f.unlD: HP_W_000613B-307307 Units: mg/L 

Inalysis Date: 06/13/2000 11:12 Analyst: DL 

Analyte Result jRep Limit 

Gasoline Range Organics NDl 0.10 
Surr: 1,4-Difluorobenzene 107.7 74-121 
Surr: 4-Bromofluorobenzene 93.7 55-150 

Samples in Analytical Batch: 

Lab Sample ID Client Sample ID 
00060223-01A MW3 

00060223-02A MW4 

00060223-03A MW5 

00060223-04A MW7 

00060223-05A MW10 

00060223-06A MW11A 
00060223-07A MW12 

00060223-08A IV1W12D 
00060223-11A MW-13 
00060223-12A OW-4 

00060223-13A Duplicate 

I 
I 
I 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

HP_W_0006i3B-307306 Units: mg/L 

06/13/2000 10:23 Analyst: DL 

Analyte Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

Gasoline Range Organics 1 1.2 121 42 136 

f 
I 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 00060223-02 

RunID: HP_W_000613B-307791 Units: mg/L 

Analysis Date: 06/13/2000 14:07 Analyst: DL 

I 
I 
I 
1 

| Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result j MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High" 
Limit 

Gasoline Range Organics 0.23 0.9 1.2 111 0.9 1.2i 107 3.41 36 36 160 

Qualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

Ml - Matrix Interference 

6/29/00 8:53:03 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

I 
In 

1 

1 
I 
I 
1 
I 
I 
I 
I 

i 
i 
i 

Quality Control Report 

Brown & Caldwell 
BJ-HOBBS 12832.015 

Analysis: Nitrogen, Nitrate (As N) 

lethod: E300 

WorkOrder: 

Lab Batch ID: 

00060223 

R15471 

Method Blank Samples in Analytical Batch: 

funID: 
nalysis Date: 

WET_000609Q-305240 

06/09/2000 15:00 

Units: mg/L 

Analyst: KM 

Analyte Result Rep Limit 
Nitrogen.Nitrate (As N) ND| 0.10 

Lab Sample ID 

00060223-03D 

00060223-05D 

00060223-06D 

00060223-07D 

00060223-08D 

00060223-12D 

Client Sample ID 

MWS 

MW10 

MW11A 

MW12 

IMW12D 

OW-4 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

WET_000609Q-305241 

06/09/2000 15:00 

Units: mg/L 

Analyst: KM 

Analyte Spike Result Percent Lower 
Added Recovery Limit 

Nitrogen.Nitrate (As N) 10 9.6 96 90 

Upper 
Limit 

1101 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 00060223-03 
RunID: WET_ooo609Q-305243 Units: mg/L 

Analysis Date: 06/09/2000 15:00 Analyst: KM 

Analyte Sample MS MS Result MS % MSD MSD Result i MSD % RPD i "RPD Low High 
Result Spike Recovery Spike Recovery Limit Limit Limit 

Added Added 
I 

itrogen,Nitrate (As N) 4.7 10 15 105 10 15] 105 0.410 20' 76 124 

I 
Qualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

Ml - Matrix Interference 

6/29/00 8:53:04 AM 
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HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

I 
Quality Control Report 

Brown & Caldwell 
BJ-HOBBS 12832.015 

^.nalysis: 

•ethod: 
Sulfate 

E300 

WorkOrder: 

Lab Batch ID: 
00060223 

R15473 

Method Blank Samples in Analytical Batch: 

1 nID: 

alysis Date: 

WET_000609R-305266 

06/09/2000 15:00 

Units: mg/L 

Analyst: KM 

Analyte Result Rep Limit 
Sulfate ND| 0.20 

i 

Lab Sample ID 

00060223-03D 

00060223-05D 

00060223-06D 

00060223-07D 

00060223-08D 

00060223-12D 

Client Sample ID 

MW5 

MW10 

MWH A 

MW12 

MW12D 

OW-4 

Laboratory Control Sample (LCS) 

1 
1 
I 
1 
1 

RunID: 

Analysis Date: 

WET_000609R-305267 

06/09/2000 15:00 

Units: mg/L 

Analyst: KM 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Sulfate 10 10 102 90 110 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 00060191-12 
RunID: WET_000609R-305271 Units: mg/L 

Analysis Date: 06/09/2000 15:00 Analyst: KM 

Analyte 

I 
Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Sulfate 150 100 260 113 100 260 110 2.81 20 95 113 

1 
1 
I 
I 
I 
I 

Qualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

Ml - Matrix Interference 

6/29/00 8:53:04 AM 



Chain of Custody 
And 

Sample Receipt Checklist 



8 

0*/ 

owe «^ rs 

,slQb 

X 

£ONH=2 D H - I 

u zo9i=9T zo8=8 

[tOS = S J3T.BM = yVV 3 3 3 - J3^9 

J " . 

17) 

r 

Jz-: 

o5 

r 

=4: 

><2<X><>^>:><?< 

8 

XI ^ > ; X 

'̂ xx><t 

i s 

r 4 

X 

5 2 

X 

> > 

5 

3. 

SC2 

; ] 

Ho 

•3 -3 

Jr 

> 
If""* 

9 

ON 

i 





HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 860-0901 

Sample Receipt Checklist 

Workorder: 00060223 

Date and Time Received: 6/9/00 10:00:00 AM 

Temperature: 3 

Received by: 

Carrier name: 

Estrada, Ruben 

FedEx 

Shipping container/cooler in good condition? Yes 0 No • Not Present • 

Custody seals intact on shippping container/cooler? Yes • N o O Not Present 0 

Custody seals intact on sample bottles? Yes • N o D Not Present 0 

Chain of custody present? Yes 0 No • 

Chain of custody signed when relinquished and received? Yes 0 No • 

Chain of custody agrees with sample labels? Yes 0 No • 

Samples in proper container/bottle? Yes 0 No • 

Sample containers intact? Yes 0 No • 

Sufficient sample volume for indicated test? Yes 0 No • 

All samples received within holding time? Yes 0 No • 

Container/Temp Blank temperature in compliance? Yes 0 No • 

Water - VOA vials have zero headspace? Yes 0 No • Not Present LJ 
Water - pH acceptable upon receipt? Yes 0 N o D 
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B R O W N AND C A L D W E L L 
(ns! 75M9M • (rai306IMW""' ™ 7 7 0 ° 2 TRANSMITTAL MEMORANDUM 
To: Wayne Price 

State of New Mexico 
Oil Conservation Division 
2040 South Pacheco Street 
State Land Office Building 
Santa Fe, New Mexico 87505 

Date: April 21, 2000 Job No: 12832 To: Wayne Price 
State of New Mexico 
Oil Conservation Division 
2040 South Pacheco Street 
State Land Office Building 
Santa Fe, New Mexico 87505 

Subject: BJ Services Company, U.S.A., Hobbs, NM Facility 

To: Wayne Price 
State of New Mexico 
Oil Conservation Division 
2040 South Pacheco Street 
State Land Office Building 
Santa Fe, New Mexico 87505 

Certified Mail Registration # : P076 598 794 

To: Wayne Price 
State of New Mexico 
Oil Conservation Division 
2040 South Pacheco Street 
State Land Office Building 
Santa Fe, New Mexico 87505 

Equipment No: 

To: Wayne Price 
State of New Mexico 
Oil Conservation Division 
2040 South Pacheco Street 
State Land Office Building 
Santa Fe, New Mexico 87505 

Spec. Ref: 

To: Wayne Price 
State of New Mexico 
Oil Conservation Division 
2040 South Pacheco Street 
State Land Office Building 
Santa Fe, New Mexico 87505 Submittal No: 

W E ARE SENDING: 

L_lshop Drawings 

L_]copv of letter 

^Attached 

Oprints 

L—lchanqe Order 

Ql lnder separate cover via Certified Mai l the following items: 

Qpians Dsamples ^Specifications 

Mother: Report 

THESE ARE TRANSMITTED AS CHECKED BELOW: 
• Second submittal 
£3 For your use 
• For approval 
• For review and comment 
• With submittal review action noted 

SUBMITTAL REVIEW ACTIONS: 
f j No exceptions taken 
Q Make revisions 
Q Amend and resubmit 
• Rejected-see Remarks 
• None 

Copies Date No. Description 

1 4/21/00 March 2000 Grondwater Sampling Report, BJ Services Company, U.S.A. -
Hobbs, New Mexico 

REMARKS: 

cc: Chris Williams, State of New Mexico 
Jo Ann Cobb, BJ Services Company, U.S.A. 
Brown and Caldwell Project File 
Transmittal File w/o attachments 
Client File w/o attachments 

Richard Rexroad 

If enclosures are not as noted, kindly notify us at once \\BCHOU01\l'ROJliCmwp\bjserv\tnmsmiM2</tr.d<>v 
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HOBBS, NEW MEXICO FACILITY 

BJ SERVICES COMPANY, U.S.A. 

APRIL 21, 2000 



MARCH 2000 GROUNDWATER SAMPLING REPORT 
HOBBS, NEW MEXICO FACILITY 
BJ SERVICES COMPANY, U.S.A. 

Prepared for 

BJ Services Company, U.S.A. 
11211 FM 2920 
Tomball, Texas 77375 

BC Project Number: 12832.015 

Richard L. Rexroad, P.G. 
Principal Geologist 

April 21, 2000 

Brown and Caldwell 
1415 Louisiana, Suite 2500 
Houston, Texas 77002 - (713) 759-0999 

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

\\BCHOU01\PROJECTS\Wp\BJSERV\12832\060r.doc 
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1.0 INTRODUCTION 

Brown and Caldwell conducted field activities associated with the March 2000 quarterly 

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

2708 West County Road in Hobbs, New Mexico on March 9-10, 2000. Groundwater samples 

collected from all monitor wells were analyzed for gasoline and diesel range total petroleum 

hydrocarbons (TPH-G and TPH-D), benzene, toluene, ethylbenzene, and total xylenes (BTEX), 

polynuclear aromatic hydrocarbons (PAHs), carbonate, bicarbonate, major anions, major cations, 

total hardness, dissolved methane/ethylene/ethane, sulfates, and nitrates, as specified in by the New 

Mexico Oil Conservation Division (NMOCD) in NMOCD Permit GW-072. This report presents a 

description of the groundwater sampling field activities, a summary of the analytical results, and an 

evaluation of remedial technologies being applied at the facility. A groundwater potentiometric 

surface map, a benzene concentration map, and a hydrocarbon distribution map are included. 

The facility formerly operated an above-grade on-site fueling system. A layout of the facility is 

shown in Figure 1. Subsurface impact near the former diesel fueling system was first detected by 

the NMOCD during an on-site inspection on February 7, 1991. The fueling system was taken out 

of operation in July 1995. The NMOCD has required a quarterly groundwater monitoring program 

to assess the concentration of hydrocarbon constituents in groundwater as a result of the diesel fuel 

release. BJ Services removed three field waste tanks at the facility on March 6-7, 1997. The 

ongoing monitoring of groundwater conditions at the site is being performed to address both the 

former fuel island and the former field waste tanks areas of the facility, as directed by NMOCD 

in correspondence dated January 21, 1999. 

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

facility. Expansions of the biosparging system were performed in March/April 1997 and 

February/March 1998. Flow adjustments were made to the biosparging system during the 

June/July 1999 and March 2000 sampling events, as described in Section 3.1. A site chronology 

detailing the history ofthe former fueling system and the former field waste tanks area, the soil and 

groundwater remediation system, and previous sampling events is presented in Table 1. 
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2.0 FIELD ACTIVITIES AND RESULTS 

Brown and Caldwell purged and sampled the 13 existing groundwater monitor wells at and 

adjacent to the BJ Services Hobbs facility on March 9-10, 2000 to determine concentrations of 

dissolved-phase hydrocarbons in groundwater and to evaluate general groundwater quality in the 

area. The locations of the monitor wells at the facility are shown in the site map presented as 

Figure 1. The following subsections describe the field activities conducted by Brown and Caldwell 

at the facility in March 2000 and present the results ofthe groundwater analyses. 

2.1 Groundwater Measurements and Sampling 

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

sampling the wells. Groundwater levels were measured with an oil/water interface probe and 

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

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

east/northeast, with a hydraulic gradient of approximately 0.006 foot/foot (ft/ft). A groundwater 

elevation map for March 9-10, 2000 is presented in Figure 2. 

A Geosquirt® submersible pump was used for purging and sampling of the wells during previous 

quarterly sampling events conducted at the facility. Purging of wells was initiated with a 

Geosquirt® submersible pump during the March 2000 sampling event, but there was insufficient 

water in each of the wells at the facility to sustain operation of the submersible pump, so purging 

and sampling of the wells were completed using disposable bailers. The groundwater elevation 

data presented in Table 2 indicate that groundwater levels have declined in all monitor wells at the 

facility since late 1995. Figure 3 displays graphical representations of groundwater elevation 

versus time in monitor wells MW-1, MW-7, and MW-8, which are typical of the wells at the 

facility. The data presented in Table 2 and Figure 3, in conjunction with the inability of the wells to 

sustain pumping, indicate that an alternative pump should be used for purging and sampling in 

future groundwater sampling events if water levels remain comparable to or decrease relative to 

March 2000 levels. 
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Field parameter measurements for pH, conductivity, oxidation-reduction (redox) potential, 

dissolved oxygen, and temperature were collected during and upon completion of well purging. In 

addition to using these parameters as indicators of stability of produced groundwater, they are also 

important for evaluating the potential for natural attenuation of dissolved-phase hydrocarbons at the 

facility. Ferrous iron and alkalinity were measured in selected wells upon conclusion of purging 

activities to further assist in assessment of natural attenuation potential. Turbidity of groundwater 

was also typically measured upon conclusion of purging activities. The field parameter readings 

were recorded on the groundwater sampling forms included in Appendix A. Field readings for the 

groundwater sampling event are summarized in Table 3. 

Groundwater samples were collected after completion of purging operations using disposable PVC 

bailers. Each sample was transferred to laboratory-prepared, clean glass or plastic containers sealed 

with Teflon®-lined lids, labeled, and placed on ice in an insulated cooler for shipment via overnight 

courier to the analytical laboratory. Each cooler was accompanied by completed chain-of-custody 

documentation. 

Field measurement equipment was decontaminated prior to and after each usage. Decontamination 

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

deionized water. Purge water was discharged to the on-site water reclamation system for re-use by 

BJ Services. 

2.2 Results of Groundwater Analyses 

Groundwater samples collected during this sampling event were analyzed for TPH-D and TPH-G 

by EPA Method 8015 Modified, BTEX by EPA Method 802IB, PAHs by EPA Method 8310, and 

the eight RCRA metals by the EPA 6010/7000 Series. All samples were also analyzed for 

groundwater quality parameters, including major anions (chloride, fluoride, nitrate, and sulfate), 

major cations (calcium, magnesium, potassium, and sodium), hardness, carbonate, and bicarbonate. 

Analysis of groundwater samples for methane/ethylene/ethane was also performed to assist in 
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evaluation of natural attenuation processes at the facility. The laboratory analytical reports and 

chain-of-custody documentation for the groundwater samples collected during the March 2000 

sampling event are provided in Appendix B. 

Current and cumulative analytical results for BTEX, TPH-D, and TPH-G are presented in Table 4. 

Current and cumulative analytical results are presented in Table 5 for groundwater quality 

parameters as well as PAHs and RCRA metals detected in one or more wells in one or more 

sampling events since August 1995. The results for nitrate, sulfate, and dissolved methane analyses 

performed on groundwater samples from monitor wells MW-5, MW-10, MW-1 IA, MW-12, MW-

12D, and OW-4 to evaluate natural attenuation processes are presented in Table 6. 

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

in seven of the 13 groundwater samples collected during this sampling event. Benzene 

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

of 0.01 milligrams per liter (mg/L) in all monitor wells except MW-10, MW-12, and MW-13. 

Figure 4 presents a benzene concentration and total BTEX distribution map for the March 2000 

sampling event. A total petroleum hydrocarbon distribution map for the March 2000 sampling 

event is presented in Figure 5. 

Benzene was not detected monitor wells MW-1, MW-3, and MW-4, which are located near the 

former source area. Benzene concentrations in a nearby off-site monitor well, MW-9, have not 

exceeded 0.01 mg/L since March 1997. Benzene has not been detected in monitor wells MW-1 

or MW-9 since September 1998. Benzene has not been detected in monitor wells MW-3 and 

MW-4 since June 1999 and March 1999, respectively. 

The vertical decrease in benzene concentration from 0.093 mg/L in monitor well MW-12 (screened 

at a depth of 50 feet to 65 feet bgs) to less than 0.001 mg/L in monitor well MW-12D (screened at a 

depth of 77.5 feet to 87.5 feet bgs) suggests that benzene impact to groundwater, where present, is 

limited vertically to the uppermost portion of the aquifer. Similar vertical gradients in benzene 
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concentrations at the MW-12/MW-12D location have been observed during each of the four 

quarterly groundwater sampling events conducted since the installation of monitor well MW-12D 

prior to the June/July 1999 sampling event at the facility. There have been no detections of BTEX 

constituents throughout the monitoring history of monitor well MW-12D. It is therefore 

recommended that sampling of monitor well MW-12D be discontinued. 

Benzene was detected at a concentration of 1.5 mg/L in a groundwater sample collected from 

monitor well MW-13 on July 2, 1999. Adjustments to the biosparging system were made on 

July 14, 1999 to increase air flow to biosparging system Lateral No. 1, located in the eastern 

portion of the plume associated with the former fueling system (i.e., the western plume). These 

adjustments resulted in decreases in the concentration of benzene in monitor well MW-13 from 1.5 

mg/L on July 2, 1999 to 0.088 mg/L on March 10, 2000, as displayed graphically in Figure 6. 

Similarly, the total BTEX concentration in monitor well MW-13 decreased from 2.331 mg/L on 

July 2,1999 to 0.292 mg/L on March 10,2000. 

2.3 Natural Attenuation Evaluation 

Natural attenuation is planned to be the primary remediation mechanism for the dissolved-phase 

hydrocarbon plume located in the area of the former field waste tanks (see Figure 1). 

The primary evidence of natural attenuation is plume behavior. A plume is shrinking when the rate 

of hydrocarbon loading from a source area is less than the rate of natural degradation of 

hydrocarbons. Plume shrinkage in the absence of aggressive remediation is indicative of the 

occurrence of natural attenuation processes. Conversely, a plume is expanding if the rate of 

hydrocarbon loading from a source area is greater than the rate of natural degradation of 

hydrocarbons through natural attenuation processes. 

The former field waste tanks in the eastern portion of the facility were removed in March 1997. 

Concentrations of total BTEX in monitor wells in the area of the former field waste tanks have been 
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generally stable or declining subsequent to removal of the field waste tanks. The concentration of 

total BTEX in monitor well MW-10 increased from 24.2 mg/L in December 1999 to 354.1 mg/L in 

March 2000, however. Other sporadic increases in total BTEX concentrations between quarterly 

sampling events have been observed in monitor wells MW-10 and MW-12 since March 1997. 

These increases may be attributed to sporadic loading rates from the vadose zone in excess of the 

natural attenuation rate of the area. 

Secondary evidence of natural attenuation can be obtained by the collection and evaluation of data 

relating to the concentrations of indigenous electron acceptors such as dissolved oxygen, nitrate, 

sulfate, and carbon dioxide. The following lines of geochemical evidence suggest that intrinsic 

bioremediation (an important natural attenuation mechanism) of dissolved-phase hydrocarbons is 

occurring in the area of the former field waste tanks. 

1. Dissolved oxygen may be utilized during intrinsic bioremediation. Dissolved oxygen 
concentrations should therefore be depressed in areas where intrinsic bioremediation is 
occurring. 

March 2000 dissolved oxygen data for the facility is inconclusive because oxygen is 
typically added to groundwater when a bailer is used for well purging and sampling. 
However, historic evidence submitted to the NMOCD in previous quarterly groundwater 
monitoring reports for the facility has indicated that dissolved oxygen concentrations are 
typically depressed in monitor wells MW-10 and MW-12 relative to monitor well MW-
11 A (which is located at the fringe of the eastern plume and which displays lower to non-
detectable hydrocarbon concentrations) and to non-impacted monitor wells at the facility, 
suggesting that natural attenuation of hydrocarbons in the eastern plume is occurring. 

2. Nitrate may be utilized as an electron acceptor during intrinsic bioremediation after 
dissolved oxygen is depleted. Therefore, nitrate concentrations may be depressed in areas 
where intrinsic bioremediation is occurring. 

Nitrate concentrations were measured at less than 0.15 mg/L in monitor wells MW-10, 
MW-11 A, MW-12, and MW-12D during the March 2000 sampling event. These 
concentrations are less than the background nitrate concentration of 5.3 mg/L measured in 
monitor well MW-5 (see Table 6). The low nitrate concentrations in monitor wells MW-
10, MW-11 A, MW-12, and MW-12D suggest that natural attenuation of hydrocarbons is 
occurring in the former field waste tanks area of the facility. 
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No BTEX constituents were detected in downgradient well OW-4. The nitrate 
concentration of 3.6 mg/L in monitor well OW-4 is comparable to the nitrate concentration 
of 5.3 mg/L observed in background well MW-5. The combination of a non-detectable 
BTEX concentration and a near-background nitrate concentration in downgradient well 
OW-4 supports the contention that the low nitrate concentrations observed in monitor wells 
MW-10, MW-11 A, MW-12, and MW-12D reflect natural attenuation of hydrocarbons in 
the former field waste tanks area rather than a simple eastward decrease in nitrate content of 
groundwater at the facility. 

3. When dissolved oxygen and nitrate are depleted, anaerobic microbes that utilize other 
electron acceptors become active. Ferrous iron is the reduction product of ferric iron, a 
common electron acceptor. Therefore, ferrous iron concentrations should increase in areas 
where intrinsic bioremediation is occurring. 

Ferrous iron was measured at concentrations ranging from 3.2 mg/L to 9.8 mg/L in monitor 
wells MW-10, MW-11 A, and MW-12, and at a concentration of 0.4 mg/L in monitor well 
MW-12D, as shown in Table 3. Ferrous iron was not detected in monitor wells MW-5, 
MW-7, MW-8, and OW-4, which are situated at upgradient, sidegradient, and downgradient 
locations relative to the hydrocarbon plumes at the facility. The elevated ferrous iron 
concentrations in monitor wells MW-10, MW-11 A, MW-12, and MW-12D provide 
evidence that natural attenuation of hydrocarbons is occurring at the former field waste 
tanks area. 

4. Methane is a reaction product generated during utilization of carbon dioxide as an electron 
acceptor, and its concentration should therefore increase in areas where depletion of 
electron acceptors such as dissolved oxygen and nitrate has occurred. 

The concentration of methane is elevated in former field waste tanks area monitor wells 
MW-10 and MW-11 A relative to the methane concentrations in background well MW-5 
and downgradient well OW-4 (see Table 6), suggesting that utilization of carbon dioxide as 
an electron acceptor during natural attenuation processes may be occurring locally in the 
area of the former field waste tanks. 

5. Redox is a measure of chemical energy in groundwater. Redox in background well MW-5 
was measured at 38.3 millivolts (mV), as shown in Table 3. Redox values in the vicinity of 
former field waste tanks area wells MW-10, MW-1 IA, MW-12, and MW-12D ranged from 
-83.5 mV to -109 mV. The negative redox values in the former field waste tank area 
monitor wells suggest that electron acceptors other than dissolved oxygen and nitrate (e.g., 
carbon dioxide) are being utilized in this area. 

6. Alkalinity is expected to increase during natural attenuation processes, due to the 
leaching of carbonates from mineral substrates by microbially produced organic acids. 
Review of field-generated geochemical data presented in Table 3 indicates that alkalinity 
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is elevated in former field waste tanks area monitor wells MW-10, MW-11 A, and MW-
12 relative to upgradient and sidegradient monitor wells MW-5, MW-7, and MW-8. The 
increased alkalinity measured in monitor wells MW-10, MW-11 A, and MW-12 also 
suggests that natural attenuation of hydrocarbons in the area of the former field waste 
tanks area is occurring. It should be noted, however, that the alkalinity of groundwater 
from downgradient monitor well OW-4 is comparable to the alkalinity measured in 
monitor wells MW-10, MW-11 A, and MW-12. 

The sulfate data presented in Table 6 displays no discernable trend, indicating that sulfate is not 

being utilized during intrinsic bioremediation. 

In conclusion, dissolved oxygen and nitrate data from this and previous groundwater sampling 

events suggest that these constituents are acting as electron acceptors during intrinsic 

bioremediation processes that are ongoing at the facility. Similarly, increases in ferrous iron and 

methane concentrations in former field waste tanks area monitor wells suggest that ferric iron and 

carbon dioxide are serving locally as electron acceptors during intrinsic bioremediation of 

hydrocarbons in this area. Redox and alkalinity data also indicate that intrinsic bioremediation is 

occurring at the facility. It is recommended that, monitoring for natural attenuation evaluation 

parameters continue in former field waste tanks area monitor wells MW-10, MW-1 IA, and MW-

12, downgradient well OW-4, and upgradient well MW-5. Redox, dissolved oxygen content, and 

alkalinity are good indicators of the occurrence of aerobic bioremediation of hydrocarbons, so it is 

also recommended that field testing for these parameters be performed in all wells to be sampled 

during upcoming groundwater monitoring events. 
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3.0 REMEDIATION SYSTEM 

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

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

biosparging system in a Remedial Action Plan (RAP) submitted to the NMOCD in May 1994. The 

NMOCD approved the RAP on August 11, 1994. 

Biosparging simultaneously treats volatile and semivolatile contaminants adsorbed directly to the 

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

capillary fringe and vadose zone. Additionally, biosparging removes volatile and semivolatile 

contaminants from the saturated zone. Biosparging 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 content of groundwater 

and soil moisture present in the capillary fringe and vadose zone, thus facilitating the activities of 

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

strips volatile and semivolatile contaminants. 

3.1 System Installation and Effectiveness 

Nineteen combined injection and extraction wells, three vacuum extraction wells, one extraction 

blower, one injection blower, and associated piping were installed between August 2 through 

August 24, 1995. An additional vapor extraction well, VE-4, was installed and connected to the 

vapor extraction system in April 1997. Five additional injection wells, AI-20 through AI-24, were 

installed in February 1998. Injection wells AI-20 through AI-24 were installed at locations that 

were near the center of the western plume, which is associated with the former fueling system. 

These injection wells were constructed such that a 10-foot screen submergence was achieved, 

thereby providing treatment to an expanded vertical interval of the aquifer in that area. Injection 

wells AI-20 through AI-24 are supplied by a separate blower than the one used to supply injection 

wells AI-1 through AI-19 in order to avoid short-circuiting of air to wells with less screen 

submergence. Three additional vapor extraction wells, VE-5 through VE-7, were also installed in 
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February 1998. The new injection and extraction wells were brought on-line on March 10, 1998, 

and operation of injection wells AI-1 through AI-19, which had been suspended on February 19, 

1998, was resumed on March 24, 1998. 

Benzene and total BTEX concentrations measured in monitor well MW-1 have displayed a nearly 

continuous decline relative to concentrations of these parameters prior to installation of injection 

wells AI-20 through AI-24 in February 1998. Benzene concentrations dropped from 7.6 mg/L in 

December 1997 to less than 0.001 mg/L since the December 1998 sampling event, and total 

BTEX concentrations decreased from 30.6 mg/L to less than 0.01 mg/L between December 1997 

and March 2000. 

Benzene concentrations in monitor well MW-3 declined from 0.240 mg/L in December 1997 to 

less than 0.001 mg/L since September 1999, and total BTEX concentrations decreased from 

1.930 mg/L in December 1997 to non-detectable levels since September 1999. 

In monitor well MW-4, benzene concentrations decreased from 0.230 mg/L in December 1997 to 

less than 0.001 mg/L since the June 1999 sampling event. Total BTEX concentrations in 

monitor well MW-4 dropped from 4.250 mg/L to less than 0.004 mg/L between December 1997 

and March 2000. 

The observed decreases in benzene and total BTEX concentrations in former fuel island source 

area monitor wells MW-1, MW-3, and MW-4 are attributable to the effects of the increased air 

flow supplied by air injection wells AI-20 through AI-24. 

Similarly, the application of increased air flow to Lateral No. 1 injection wells AV-16 and AV-17 

in mid-July 1999 has resulted in a substantial decrease in the concentrations of benzene and total 

BTEX in monitor well MW-13 between July 2, 1999 and March 10, 2000, as previously discussed 

in Section 2.2. 
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A graph showing the calculated dissolved-phase benzene mass in the western plume versus time 

is presented in Figure 7. This graph shows that the plume mass was increasing up until 

December 1995, when the biosparging system was installed. This increase was probably due to 

benzene loading to groundwater from vadose zone soils. The benzene mass then decreased 

steadily after installation of the biosparging system. The plume mass has continued to decrease 

since the system modifications were implemented in February 1998. This indicates that the 

system modifications have been effective in increasing benzene removal from groundwater in the 

center of the former western plume area. 

Air flow within the biosparging system was adjusted during the March 2000 sampling event, 

based on the previously described decreases in benzene and total BTEX concentrations in 

monitor wells MW-1, MW-3, and MW-4, which are located near the center of the former western 

plume, and to further increase remedial pressure in the area of monitor well MW-13, which is 

located in the downgradient portion of the western plume. Specifically, air flow to Lateral Nos. 

4S, 5S, 6S, and 7S (i.e., air injection/vacuum extraction wells AV-1 through AV-8 and vacuum 

extraction wells VE-1 through VE-4, as shown in Figure 8) was shut off to evaluate the effect of 

decreased air flow on benzene and total BTEX concentrations in the center of the former western 

plume. If benzene and total BTEX concentrations in monitor wells MW-1, MW-3, and MW-4 

remain constant or decrease in the upcoming June 2000 groundwater sampling event, then Brown 

and Caldwell recommends shutting down Lateral Nos. 2S, 3S, and ID through 5D prior to other 

future groundwater sampling events and evaluating the effect of those actions on concentrations 

of benzene, total BTEX, and dissolved oxygen in monitor wells at the former fuel island area of 

the facility. Consideration will be given to resuming air flow in Lateral Nos. 4S, 5S, 6S, and 7S 

if increases in benzene or total BTEX concentrations or decreases in dissolved oxygen 

concentrations are observed in monitor wells MW-1, MW-3, and MW-4 during the June 2000 

sampling event. 

The air injection lines for Lateral Nos. IS, 2S, 3S, 4S, 6S, and 7S are plumbed to a single 

injection blower. The shut off of air flow to Lateral Nos. 4S, 6S, and 7S will thus also result in 
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increased air flow and remedial pressure to injection wells AV-16 and AV-17 within Lateral No. 

IS, which are located upgradient of monitor well MW-13 (see Figure 1). 

3.2 Air Emissions 

The vapors recovered during the extraction process are discharged to the atmosphere in accordance 

with State of New Mexico air quality regulations. Following initial system startup operations, 

effluent air samples were collected on a monthly basis to monitor the biosparging process and the 

emission rate. Upon receiving a determination from the State of New Mexico that an air permit 

was not required, effluent air samples were collected and analyzed voluntarily on a quarterly basis 

through July 1997. The air samples were analyzed for TPH using EPA Method Modified 8015A 

(Air) and for total volatile aromatic hydrocarbons (BTEX) using EPA Method 5030/8020 

(modified). 

The analytical results demonstrated a substantial reduction in hydrocarbon vapor concentrations 

and emissions rates between November 1995 and July 1997. Total BTEX concentrations decreased 

from 391 parts per million by volume (ppmv) in November 1995 to 17.3 ppmv in July 1997. The 

corresponding BTEX emissions decreased from 0.77 pound per hour (lb/hour) to 0.03 lb/hour. 

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

corresponding TPH - volatile organic compound (VOC) emissions rate 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, use of a flame ionization detector (FID) to measure the VOC concentration of the vapors 

in the field commenced in September 1997. VOC measurements collected using a FID correspond 

to TPH concentrations previously determined in the analytical laboratory. A VOC concentration of 

65 ppmv was measured during the March 2000 sampling event using a FID. 

The March 2000 TPH concentration of 65 ppmv is substantially less than the 1500 ppmv TPH 

discharge rate calculated for the March 24, 1998 sampling event, and is comparable to TPH 

concentrations measured during the time period from August 1996 through December 1997 (prior 
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to the system modifications performed in February/March 1998). The increased TPH concentration 

observed in the March 1998 event relative to the time period from August 1997 through December 

1997 is believed to be a result of the addition of air injection wells AI-20 through AJ-24 to the 

biosparging system and associated adjustments to air injection rates. Discharge rates have returned 

to typical pre-modification levels during the period from June 1998 through March 2000. 

The VOC emissions rate calculated for the March 2000 sampling event is 0.092 lb/hour, which is 

less than the regulatory limit of 10 lb/hour for VOCs. The March 2000 VOC emissions rate is 

typical of VOC emissions rates during the time period of August 1996 through December 1997, 

and represents a substantial drop from the 1.91 lb/hour VOC emissions rate calculated for the 

March 1998 sampling event. Discharge rates have varied between 0.003 lb/hour and 0.33 lb/hour 

during the time period of June 1998 through March 2000. 

The initial increase in mass transfer rates after the February/March 1998 system modification is 

indicative of increased stripping of hydrocarbons within soil and groundwater from pathways that 

were not in contact with injected air prior to the system modification. The subsequent decrease in 

mass transfer, in concert with plume mass calculations shown in Figure 7, indicate that the overall 

contaminant mass has been reduced by operation of the biosparging system. A cumulative 

summary of air emissions monitoring data is presented in Table 7. These results are based on both 

laboratory analyses and field measurements. 
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4.0 CONCLUSIONS AND RECOMMENDATIONS 

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

March 2000 groundwater sampling event at the BJ Services Hobbs, New Mexico facility. 

4.1 Conclusions 

• Groundwater flow was to the east/northeast at a hydraulic gradient of 0.006 ft/ft. 

• Dissolved benzene, BTEX, and TPH concentrations in monitor wells located near the center 
of the former fueling system source area are below applicable standards. 

• Benzene concentrations in all monitor wells at the facility except MW-10, MW-12, and 
MW-13 are less than the New Mexico WQCC standard of 0.01 mg/L for benzene. 

• Increases in air flow rates to biosparge injection wells AI-16 and AI-17 have resulted in 
substantially decreased benzene and total BTEX concentrations in monitor well MW-13 
between July 2, 1999 and March 10, 2000. 

• No BTEX or TPH constituents have been detected in monitor well MW-12D, which is 
screened at a depth of approximately 20 to 30 feet below the top of the uppermost aquifer at 
the facility. Comparison of this data to BTEX and TPH concentrations in adjacent monitor 
well MW-12, which is screened in the uppermost portion of the aquifer, suggests that 
hydrocarbon impact to groundwater, where present at the facility, is limited to the 
uppermost portion of the aquifer. 

• Natural attenuation processes appear to be occurring in the vicinity of the former field waste 
tanks that were removed in March 1997. 

4.2 Recommendations 

• Maintain the increased air injection rate to wells AV-16 and AV-17 in the easternmost 
lateral of the biosparging system in order to exert optimal remedial pressure in the 
recalcitrant eastern area of the west plume. 

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

• Discontinue sampling and analysis of monitor well MW-12D. 
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• Continue monitoring for natural attenuation parameters in monitor wells MW-5, MW-10, 
MW-11 A, MW-12, and OW-4. 

• Perform field testing for redox, dissolved oxygen content, and alkalinity, which are 
indicators of aerobic bioremediation, in all wells to be sampled during upcoming 
groundwater monitoring events. 

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

• Evaluate the impact of the shut off of Lateral Nos. 4S through 7S on benzene and total 
BTEX concentrations in monitor wells MW-1, MW-3, and MW-4; consider shut down of 
additional portions ofthe biosparging system, if warranted. 
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Table 1 
Site Chronology 

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

Date Activity 

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

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

September5, 1991 Roberts/Schornick and Associates, Inc. (RSA) submitted Technical 
Work Plan for soil and groundwater investigation to the OCD. 

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

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

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

July 29 -

August 10, 1992 

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

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

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

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

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

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

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

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

June 8, 1993 USTank Management, Inc. conducted a non-volumetric tank system 
tightness test on the diesel and unleaded gasoline aboveground storage 
tanks at the facility. 
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Table 1 (Continued) 
Site Chronology 

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

Date Activity 

June 21, 1993 ENSR Consulting and Engineering (ENSR), the environmental 
consultant of the adjacent property owner on which the off-site well is 
located, submitted a request to sample the off-site monitoring well. 

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

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

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

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

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

August 11, 1994 RAP approved by the OCD. 

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

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

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

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

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

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

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

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

May 31, 1996 Brown and Caldwell conducted the May 1996 groundwater sampling 
event. 
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Table 1 (Continued) 
Site Chronology 

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

Date Activity 

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

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

March 6-7, 1997 BJ Services removed three field waste tank and associated 
hydrocarbon impacted soil. 

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

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

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

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

September 11-12, 1997 Brown and Caldwell conducted the September 1997 groundwater 
sampling event. 

December 10, 1997 Brown and Caldwell conducted the December 1997 groundwater 
sampling event. 

February 3-14, 1998 Air injection wells AI-20 through AI-24, vapor extraction wells VE-5 
though VE-7 and monitor wells MW-1 IA and MW-12 were installed. 

February 19, 1998 Operation of previously existing injection wells suspended in 
preparation for start-up of new injection wells AI-20 through AI-24. 

March 10, 1998 Operation of new air injection wells AI-20 through AI-24 and new 
vapor extraction wells VE-5 though VE-7 commenced. 

March 23-24, 1998 Brown and Caldwell conducted the March 1998 groundwater 
sampling event. 

March 24, 1998 Operation of previously existing injection wells and vapor extraction 
wells resumed. 

June 23, 1998 Brown and Caldwell conducted the June 1998 groundwater sampling 
event. 

September 30, 1998 Brown and Caldwell conducted the September 1998 groundwater 
sampling event. 

December 9-10, 1998 Brown and Caldwell conducted the December 1998 groundwater 
sampling event. 
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Table 1 (Continued) 
Site Chronology 

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

Date Activity 

January 21, 1999 NMOCD requested submittal of a work plan by March 22, 1999 to 
perform additional groundwater delineation in the area of the former 
field waste tanks and the former ASTVMW-6 area. 

March 9-10, 1999 Brown and Caldwell conducted the March 1999 groundwater 
sampling event. 

March 19, 1999 Brown and Caldwell submitted the work plan for groundwater 
delineation activities that was requested on January 22, 1999 to 
NMOCD. 

May 19, 1999 NMOCD approved the groundwater delineation work plan. 

June10, 1999 Brown and Caldwell performed sampling of existing monitor wells for 
the June /July 1999 groundwater sampling event. 

July 2, 1999 Brown and Caldwell completed plugging and abandonment of monitor 
wells MW-2, MW-6, and MW-11; installed and developed monitor 
wells MW-12D and MW-13; and sampled monitor wells MW-12D 
and MW-13 to complete the June/July 1999 groundwater sampling 
event. 

July 14, 1999 Brown and Caldwell redirected air discharge from the shallow well 
injection system to Lateral No. 1 and optimized air flow to injection 
wells AI-16 and AI-17 to apply increased remedial pressure to the 
eastern potion of the west plume. 

September 13-14, 1999 Brown and Caldwell conducted the September 1999 groundwater 
sampling event. 

December 9, 1999 Brown and Caldwell conducted the December 1999 groundwater 
sampling event. 

March 9-10, 2000 Brown and Caldwell conducted the March 2000 groundwater 
sampling event and shut off air flow to biosparging system Lateral 
Nos. 4S, 5S, 6S, and 7S. 

WBCHOU01\PROJECTS\Wp\BJSERV\12832\060r.doc 



Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor 
Well 

Top-of-Casing 
Elevation (MSL) 

Date Measured 
Depth to 

Groundwater (feet) 
Free Product 

Thickness (feet) 
Groundwater 

Elevation (MSL) 
Comments 

MW-1 3,647.53 08/10/92 53.22 0.00 3,594.31 (1) 
02/09/93 53.03 0.00 3,594.50 

(1) 

08/18/93 53.10 0.00 3,594.43 
01/26/94 53.31 0.00 3,594.22 
05/03/95 54.64 0.20 3,593.05 (2) 
07/31/95 54.14 0.00 3,593.39 

(2) 

11/14/95 53.69 0.00 3,593.84 
02/23/96 54.32 0.00 3,593.21 
05/31/96 54.14 0.00 3,593.39 
08/23/96 56.17 0.00 3,591.36 
12/02/96 55.27 0.00 3,592.26 
03/12/97 55.70 0.27 3,592.05 
06/12/97 55.08 0.02 3,592.47 
09/12/97 55.64 0.51 3,592.31 
12/10/97 55.46 0.00 3,592.07 PSH Sheen 
03/24/98 55.81 0.00 3,591.72 PSH Sheen 
06/23/98 56.38 0.06 3,591.20 
09/30/98 56.82 0.00 3,590.71 PSH Sheen 
12/09/98 57.05 0.00 3,590.48 
03/10/99 57.45 0.00 3,590.08 
06/10/99 58.02 0.00 3,589.51 
07/02/99 57.90 0.00 3,589.63 
09/14/99 58.14 0.00 3,589.39 
12/09/99 -' - (3) 
03/09/00 58.99 0.00 3,588.54 

(3) 

MW-2 3,644.84 08/10/92 52.82 0.00 3,592.02 (1) 
02/09/93 49.60 0.00 3,595.24 

(1) 

08/18/93 49.71 0.00 3,595.13 
01/26/94 49.97 0.00 3,594.87 
05/03/95 

3,594.87 
(4),(5) 

MW-3 3,645.00 08/10/92 52.99 0.00 3,592.01 (1) 
02/09/93 52.72 0.00 3,592.28 

(1) 

08/18/93 52.82 0.00 3,592.18 
01/26/94 53.05 0.00 3,591.95 
05/03/95 54.31 0.00 3,590.69 
07/31/95 51.24 0.00 3,593.76 
11/14/95 51.10 0.00 3,593.90 
02/23/96 51.68 0.00 3,593.32 
05/31/96 51.45 0.00 3,593.55 
08/23/96 51.55 0.00 3,593.45 
12/02/96 52.23 0.00 3,592.77 
03/12/97 52.67 0.00 3,592.33 
06/12/97 52.68 0.00 3,592.32 
09/11/97 52.71 0.00 3,592.29 
12/10/97 52.89 0.00 3,592.11 
03/23/98 53.22 0.00 3,591.78 
06/23/98 53.66 0.00 3,591.34 
09/30/98 54.06 0.00 3,590.94 
12/09/98 54.36 0.00 3,590.64 
03/10/99 54.72 0.00 3,590.28 
06/10/99 55.17 0.00 3,589.83 
07/02/99 55.15 0.00 3,589.85 
09/14/99 55.42 0.00 3,589.58 
12/09/99 55.78 0.00 3,589.22 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor Top-of-Casing 
Date Measured 

Depth to Free Product Groundwater 
Comments 

Well Elevation (MSL) 
Date Measured 

Groundwater (feet) Thickness (feet) Elevation (MSL) 
Comments 

03/09/00 56.23 0.00 3,588.77 

MW-4 3,645.28 08/10/92 50.55 0.00 3,594.73 (1) 
02/09/93 50.26 0.00 3,595.02 

(1) 

08/18/93 50.38 0.00 3,594.90 
01/26/94 50.90 0.30 3,594.63 
05/03/95 51.51 0.45 3,594.14 
07/31/95 51.74 0.26 3,593.75 
U/14/95 51.03 0.00 3,594.25 
02/23/96 51.65 0.01 3,593.64 
05/31/96 51.48 0.00 3,593.80 
08/23/96 53.49 0.00 3,591.79 
12/02/96 52.32 0.00 3,592.96 
03/12/97 52.74 0.05 3,592.58 
06/12/97 53.08 0.44 3,592.56 
09/12/97 52.60 0.15 3,592.80 
12/10/97 52.89 0.00 3,592.39 PSH Sheen 
03/24/98 53.20 0.25 3,592.29 
06/23/98 53.82 0.22 3,591.64 
09/30/98 53.96 0.00 3,591.32 200 ml PSH 
12/09/98 54.27 0.00 3,591.01 
03/10/99 54.69 0.04 3,590.62 
06/10/99 55.07 0.00 3,590.21 
07/02/99 55.10 0.00 3,590.18 
09/14/99 55.33 0.00 3,589.95 
12/09/99 55.79 0.00 3,589.49 
03/10/00 56.12 0.00 3,589.16 

MW-5 3,647.72 08/10/92 52.38 0.00 3,595.34 (1) 
02/09/93 52.06 0.00 3,595.66 

(1) 

08/18/93 52.16 0.00 3,595.56 
01/26/94 52.50 0.00 3,595.22 
05/03/95 53.57 0.00 3,594.15 
07/31/95 53.27 0.00 3,594.45 
11/14/95 52.83 0.00 3,594.89 
02/23/96 53.57 0.00 3,594.15 
05/31/96 53.16 0.00 3,594.56 
08/23/96 53.41 0.00 3,594.31 
12/02/96 53.98 0.00 3,593.74 
03/12/97 54.44 0.00 3,593.28 
06/12/97 54.48 0.00 3,593.24 
09/12/97 54.29 0.00 3,593.43 
12/10/97 54.66 0.00 3,593.06 
03/23/98 55.05 0.00 3,592.67 
06/23/98 55.44 0.00 3,592.28 
09/30/98 55.65 0.00 3,592.07 
12/09/98 56.00 0.00 3,591.72 
03/09/99 56.45 0.00 3,591.27 
06/10/99 56.91 0.00 3,590.81 
07/02/99 56.93 0.00 3,590.79 
09/14/99 57.12 0.00 3,590.60 
12/09/99 57.41 0.00 3,590.31 
03/09/00 57.92 0.00 3,589.80 

MW-6 3,644.74 02/09/93 50.58 0.00 3,594.16 (1) 
08/18/93 50.78 0.00 3,593.96 

(1) 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor Top-of-Casing 
Date Measured 

Depth to Free Product Groundwater 
Comments 

Well Elevation (MSL) 
Date Measured 

Groundwater (feet) Thickness (feet) Elevation (MSL) 
Comments 

01/26/94 51.00 0.00 3,593.74 
05/03/95 52.63 0.00 3,592.11 
07/31/95 51.90 0.00 3,592.84 
11/14/95 51.19 0.00 3,593.55 

02/23/96 52.10 0.00 3,592.64 
05/31/96 51.76 0.00 3,592.98 
08/23/96 51.63 0.00 3,593.11 
12/02/96 52.85 0.00 3,591.89 
03/12/97 53.55 0.00 3,591.19 
06/12/97 52.08 0.00 3,592.66 
09/11/97 53.72 0.00 3,591.02 
12/10/97 53.27 0.00 3,591.47 
03/23/98 53.56 0.00 3,591.18 
06/23/98 52.88 0.00 3,591.86 
09/30/98 54.89 0.00 3,589.85 
12/09/98 54.57 0.00 3,590.17 
03/10/99 55.10 0.00 3,589.64 
07/02/99 (5),(6) 

MW-7 3,644.55 02/09/93 50.53 0.00 3,594.02 (1) 
08/18/93 50.74 0.00 3,593.81 

(1) 

01/26/94 51.01 0.00 3,593.54 
05/03/95 52.25 0.00 3,592.30 
07/31/95 51.92 0.00 3,592.63 
11/14/95 51.48 0.00 3,593.07 
02/23/96 52.15 0.00 3,592.40 
05/31/96 51.78 0.00 3,592.77 
08/23/96 52.02 0.00 3,592.53 
12/02/96 52.52 0.00 3,592.03 
03/12/97 52.99 0.00 3,591.56 
06/12/97 53.08 0.00 3,591.47 
09/11/97 53.00 0.00 3,591.55 
12/10/97 53.28 0.00 3,591.27 
03/23/98 53.59 0.00 3,590.96 
06/23/98 54.20 0.00 3,590.35 
09/30/98 54.54 0.00 3,590.01 
12/09/98 54.74 0.00 3,589.81 
03/09/99 55.15 0.00 3,589.40 
06/10/99 55.66 0.00 3,588.89 
07/02/99 55.73 0.00 3,588.82 
09/13/99 55.94 0.00 3,588.61 
12/09/99 56.38 0.00 3,588.17 
03/09/00 56.74 0.00 3,587.81 

MW-8 3,644.87 02/09/93 50.48 0.00 3,594.39 (1) 
08/18/93 50.67 0.00 3,594.20 

(1) 

01/26/94 50.96 0.00 3,593.91 
05/03/95 52.15 0.00 3,592.72 
07/31/95 51.77 0.00 3,593.10 
11/14/95 51.37 0.00 3,593.50 
02/23/96 52.17 0.00 3,592.70 
05/31/96 51.55 0.00 3,593.32 
08/23/96 51.92 0.00 3,592.95 
12/02/96 52.43 0.00 3,592.44 
03/12/97 52.93 0.00 3,591.94 
06/12/97 53.96 0.00 3,590.91 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor Top-of-Casing 
l \ d n f t An C k ft WAn 

Depth to Free Product Groundwater 
Well Elevation (MSL) Lf ale ivi eas urea Groundwater (feet) Thickness (feet) Elevation (MSL) Comments 

09/11/97 52.73 0.00 3,592.14 
12/10/97 53.15 0.00 3,591.72 
03/23/98 53.51 0.00 3,591.36 
06/23/98 54.01 0.00 3,590.86 
09/30/98 54.35 0.00 3,590.52 
12/09/98 54.60 0.00 3,590.27 
03/09/99 55.00 0.00 3,589.87 
06/10/99 55.56 0.00 3,589.31 
07/02/99 55.57 0.00 3,589.30 
09/13/99 55.72 0.00 3,589.15 
12/09/99 - - - (3) 
03/09/00 56.52 0.00 3,588.35 

MW-9 3,644.78 04/22/93 49.73 0.00 3,595.05 (1) 
07/15/93 49.65 0.00 3,595.13 

(1) 

08/18/93 49.85 0.00 3,594.93 
01/26/94 50.02 0.00 3,594.76 
05/03/95 51.35 0.00 3,593.43 
07/31/95 50.97 0.00 3,593.81 
11/14/95 50.43 0.00 3,594.35 
02/23/96 51.12 0.00 3,593.66 
05/31/96 50.89 0.00 3,593.89 
08/23/96 50.98 0.00 3,593.80 
12/02/96 51.58 0.00 3,593.20 
03/12/97 52.21 0.05 3,592.61 
06/12/97 52.10 0.00 3,592.68 PSH Sheen 
09/12/97 51.95 0.00 3,592.83 PSH Sheen 
12/10/97 52.37 0.00 3,592.41 PSH Sheen 
03/23/98 52.68 0.00 3,592.10 PSH Sheen 
06/23/98 53.08 0.00 3,591.70 PSH Sheen 
09/30/98 53.39 0.01 3,591.40 PSH Sheen 
12/09/98 53.68 0.00 3,591.10 
03/10/99 54.15 0.00 3,590.63 
06/10/99 54.68 0.00 3,590.10 
07/02/99 54.71 0.00 3,590.07 
09/13/99 54.71 0.00 3,590.07 
12/09/99 - - - (3) 
03/09/00 55.69 0.00 3,589.09 

(3) 

MW-10 3,644.47 08/18/93 51.54 0.00 3,592.93 (1) 
01/26/94 51.90 0.00 3,592.57 
05/03/95 52.97 0.00 3,591.50 
07/31/95 52.87 0.00 3,591.60 
11/14/95 52.51 0.00 3,591.96 
02/23/96 53.05 0.00 3,59t.42 
05/31/96 52.79 0.00 3,591.68 
08/23/96 53.03 0.00 3,591.44 
12/02/96 53.41 0.00 3,591.06 
03/12/97 54.21 0.00 3,590.26 
06/12/97 53.99 0.00 3,590.48 
09/12/97 53.94 0.00 3,590.53 
12/10/97 54.12 0.00 3,590.35 
03/23/98 54.51 0.00 3,589.96 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor 
Well 

Top-of-Casing 
Elevation (MSL) 

Date Measured 
Depth to 

Groundwater (feet) 
Free Product 

Thickness (feet) 
Groundwater 

Elevation (MSL) 
Comments 

06/23/98 55.12 0.00 3,589.35 
09/30/98 55.61 0.00 3,588.86 
12/09/98 55.80 0.00 3,588.67 
03/09/99 56.09 0.00 3,588.38 
06/10/99 56.60 0.00 3,587.87 
07/02/99 56.64 0.00 3,587.83 

MW-11 

MW-11A 

MW-12 

MW-12D 

3,643.78 

3,644.24 

3,644.29 

3,644.38 

09/14/99 
12/09/99 
03/10/00 

08/18/93 
01/26/94 
05/03/95 
07/31/95 
11/14/95 
02/23/96 
05/31/96 
08/23/96 
12/02/96 
03/12/97 
06/12/97 
09/12/97 
12/10/97 

03/23/98 
06/23/98 
09/30/98 
12/09/98 
03/10/99 
06/10/99 
07/02/99 
09/14/99 
12/09/99 
03/09/00 

03/23/98 
06/23/98 
09/30/98 
12/09/98 
03/10/99 
06/10/99 
07/02/99 
09/14/99 
12/09/99 
03/10/00 

07/02/99 
09/14/99 

56.91 
57.37 
57.71 

51.92 
52.32 
53.38 
53.35 
52.96 
53.50 
53.25 
53.49 
53.79 
53.81 
53.96 
52.93 

54.79 
55.43 
55.96 
56.13 
56.43 
56.94 
57.01 
57.36 
57.72 
58.01 

54.72 
55.48 
56.02 
56.17 
56.45 
56.97 
56.99 
57.41 
57.76 
58.08 

57.13 
57.74 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

3,587.56 
3,587.10 
3,586.76 

3,591.86 
3,591.46 
3,590.40 
3,590.43 
3,590.82 
3,590.28 
3,590.53 
3,590.29 
3,589.99 
3,589.97 
3,589.82 
3,590.85 

3,589.45 
3,588.81 
3,588.28 
3,588.11 
3,587.81 
3,587.30 
3,587.23 
3,586.88 
3,586.52 
3,586.23 

3,589.57 
3,588.81 
3,588.27 
3,588.12 
3,587.84 
3,587.32 
3,587.30 
3,586.88 
3,586.53 
3,586.21 

3,587.25 
3,586.64 

(1) 

(5),(6) 

(7) 

(7) 

(8) 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor 
Well 

Top-of-Casing 
Elevation (MSL) 

Date Measured 
Depth to 

Groundwater (feet) 
Free Product 

Thickness (feet) 
Groundwater 

Elevation (MSL) 
Comments 

12/09/99 57.86 0.00 3,586.52 
03/09/00 58.24 0.00 3,586.14 

MW-13 3,645.52 07/02/99 56.60 0.00 3,588.92 (9) 
09/14/99 56.92 0.00 3,588.60 
12/09/99 57.28 0.00 3,588.24 
03/10/00 57.68 0.00 3,587.84 

OW-4 3,644.06 07/02/99 
09/14/99 
12/09/99 
03/09/00 

58.18 
58.63 
58.92 
59.19 

0.00 
0.00 
0.00 
0.00 

3,585.88 
3,585.43 
3,585.14 
3,584.87 

(8) 

- Top of casing elevations and groundwater elevations of all monitor wells were relative to an arbitrary datum of 

100.00 feet prior to March 1997 and have been converted to Mean Sea Level (MSL). 

- For wells having measurable thickness of free product, 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) of the free product is 0.82. -

- Not measured. 

- Monitor well MW-2 could not be located after January 1994. 

- Well plugged and abandoned July 2, 1999. 

- Monitor well MW-11 could not be located after September 12, 1997. 

- TOC elevations for MW-11A and MW-12 estimated relative to TOC elevation for MW-10 

- TOC elevations for MW-I 2D and OW-4 estimated relative to TOC elevation for MW-12. 

- TOC elevation for MW-13 estimated relative to TOC elevation for MW-7 

p:\wp\bjserv\12832\061ta.xls xls Page 6 of 6 



Table 3 
March 9-10, 2000 Field Screening Results for Groundwater Samples 

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

Monitor 

Well 

Cumulative 

Gallons 

Removed 

pH Temperature (°C) 
Conductivity 

(umhos) 

Redox 

(mV) 

Dissolved 

Oxygen 

(meter) (mg/L) 

Dissolved 

Oxygen (Hach 

kit) (mg/L) 

Ferrous Iron 

(mg/L) 

Alkalinity 

(mg/L) 

Turbidi ty 

NTUs" ' 

M W - 1 | 2 ) 

0.5 

1.5 

7.9 

8.0 

17.7 

17.8 

1564 

705 

71.3 

74.8 

3.8 

6.2 

N M 

NM 

N M 

N M 

NM 

N M 

74 

64 

M W - 3 ( ! | 
1 7 5 18.7 1172 55.6 6.20 N M N M NM N M 

1.75 7.0 18.4 632 62.9 7.50 N M N M NM 440 

MW-4 < 2 ) 1.5 7.69 16.36 1289 18.4 6.47 N M N M N M 238 

MW-5" 1 NM 7.58 1530 1228 38.3 7.72 60 0 280 N M 

MW-7" ' N M 7.66 20.68 801 16.1 7.4 7.0 0 300 N M 

M W - 8 , ! | N M 7.5 19.7 764 24.2 4.94 4.0 0 340 N M 

M W - 9 ( " N M 8.0 19.2 570 75.9 7.26 N M N M N M N M 

MW-10 ( , ) N M 7.1 18.3 1086 -83.5 4.3 0.2 3.2 770 185 

MW-11A*2' 
1 7.4 19.10 3875 -111.5 3.19 N M N M N M N M 

2 7.30 19.2 3980 -93.9 3 56 0.2 9.8 770 N M 

1.0 7.0 17.00 1902 -91.5 4.7 N M N M N M N M 

MW-12 2.0 7.1 17.50 1926 -113.4 3.16 N M N M N M N M 

2.5 7.1 17.5 1091 -92.8 4 8 0.6 4.4 770 244 

0 8.1 19.9 1061 -63.3 5.08 N M N M N M N M 

MW-I 2D 
0.5 7.9 19.3 1058 -92.4 4.36 N M N M N M N M 

1.0 7.8 19.1 1092 -79.1 5.76 N M N M - N M N M 

15 7.7 19.2 929 -109 5.12 4.2 0.4 360 186 

MW-13 ( 2 ) NM 7.5 17.8 1618 -82.! 15 N M N M • NM 438 

OW-4 ( 2 ) 

NM 7.9 1947 1481 67 9.3 6.2 0.0 770 N M 

NTUs = Nephelometric turbidity units 
< 2 1 Well pumped or pumped dry after removal of less than 3 well volumes 

Monitor well MW-2 not operative after January 1994; P&A'd 7/1/99. 

Monitor Well IviW-6 P&A'd 7/1/99. 

Monitor well MW-11 not operative after September 1997; P&A'd 7/1/99. 

NM=Not Measured 
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Table 4 

Cumulative BTEX And TPH Analytical Results for Groundwater Samples 

Hobbs, New Mexico Facility 

BJ Services Company, U.S.A. 

Monitor 

Well 

Sample 

Date 

Sample 

Type 

Benzene Toluene Ethylbenzene Xylenes TPH-D TPH-G Monitor 

Well 

Sample 

Date 

Sample 

Type micrograms per liter, ug/l milligrams per liter, mg/L 

MW-1 8/10/92 Regular 5550 12090 2160 7370 NA NA 

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

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

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

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

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

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

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

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

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

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

3/12/97 Regular 5500 9700 2600 8200 22 62 

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

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

12/10/97 Regular 7600 12000 2800 8200 11 71 

3/24/98 Regular 4800 7200 1200 2400 4.2 38 

6/23/98 Regular 53 680 580 1400 1.4 9.2 

09/30/98 Regular 3.2 90 280 970 2.5 3.6 

12/10/98 Regular <1.0 1.5 17 110 1.4 0.31 

03/10/99 Regular O.O <1.0 8.2 110 0.62 0.85 

03/10/99 Duplicate <1.0 <1.0 7.9 110 0.66 0.84 

06/10/99 Regular <1.0 I . l <1.0 28 0.53 0.55 

06/10/99 Duplicate <1.0 1.8 <1.0 41 0.69 0.76 

09/14/99 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 <0.10 
12/09/99 - NS NS NS NS NS NS 
03/09/00 Regular < 1 < 1 < 1 9.1 14 1.3 

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 37C 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 
3/24/98 Regular 140 630 360 310 0.56 3.9 

6/23/98 Regular 100 720 350 490 0.40 4.9 
09/30/98 Regular 42 470 450 530 1.0 3.8 

12/10/98 Regular 13 220 160 290 1.3 0.43 
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Table 4 

Cumulative BTEX and TPH Analytical Results for Groundwater Samples 

Hobbs, New Mexico Facility 

BJ Services Company, U.S.A. 

Monitor 

Well 

Sample 

Date 

Sample 

Type 

Benzene Toluene Ethylbenzene Xylenes TPH-D TPH-G Monitor 

Well 

Sample 

Date 

Sample 

Type micrograms per liter, ug/l milligrams per liter, mg/L 

03/10/99 Regular 3.2 7.4 42 32 0.2 0.44 

06/10/99 Regular 1.7 3.1 O.O 36 <0.20 0.18 

09/14/99 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 <0.10 

12/09/99 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

03/09/00 Regular < 1 < 1 < 1 < 1 0.32 <0.1 

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 
3/24/98 Regular 150 510 270 620 1.2 5.6 
6/23/98 Regular 160 890 590 1600 0.69 10 
09/30/98 Regular 80 180 370 840 2.0 3.9 
12/10/98 Regular 28 70 210 960 9.3 4.3 
12/10/98 Duplicate 26 62 180 830 3.9 4.3 
03/10/99 Regular 8 20 250 1400 13.0 13 
06/10/99 Regular <1.0 O.O 12 12 0.44 0.63 
09/14/99 Regular < 1.0 < 1.0 3.3 13.1 0.35 0.17 
12/09/99 Regular < 1 2.5 2.3 20.1 2 0.53 
03/10/00 Regular < 1 < 1 < 1 3.6 2.6 0.15 

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. l 
6/12/97 Regular < 1 < 1 < 1 < 1 <0.1 <0. l 
9/12/97 Regular < 1 < 1 < 1 < 1 <0.1 <0.1 
12/10/97 Regular <5 <5 <5 <5 <0.2 <0. l 
3/23/98 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 
6/23/98 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 
09/30/98 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.20 <0.1 
12/10/98 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.20 <0.1 
03/09/99 Regular O.O O.O O.O O.O <0.20 <0.1 
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Table 4 

Cumulative BTEX and TPH Analytical Results for Groundwater Samples 

Hobbs, New Mexico Facility 

BJ Services Company, U.S.A. 

Monitor 

Well 

Sample 

Date 

Sample 

Type 

Benzene Toluene Ethylbenzene Xylenes TPH-D TPH-G Monitor 

Well 

Sample 

Date 

Sample 

Type micrograms per liter, ug/l milligrams per liter, mg/L 

06/10/99 Regular <1.0 <1.0 -cl.O <1.0 <0.20 O . l 

09/14/99 Regular <1.0 <1.0 <1.0 <2.0 <0.20 O.10 

12/09/99 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

03/09/00 Regular < 1 < 1 < 1 < 1 0.55 <0.1 

MW-6 1 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 

3/23/98 Regular 3.6 < 1 4 < 1 <0.2 < 0.1 

6/23/98 Regular 170 4.1 15 7.2 1.2 0.51 

09/30/98 Regular 1000 420 140 270 4.0 3.3 

12/10/98 Regular 7.6 6.6 1.7 5.8 2.0 <0.1 

03/10/99 Regular 2500 930 590 1400 11.0 13 

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. l 
12/10/97 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 
3/23/98 Regular < 1 < I < 1 < 1 <0.2 <0.1 
6/23/98 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 
09/30/98 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.20 <0.1 
12/10/98 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.20 <0.1 
03/09/99 Regular <1.0 <1.0 <1.0 O.O 4.7 <0.1 
06/10/99 Regular <1.0 <1.0 <1.0 O.O <0.20 <0.1 
09/13/99 Regular < I.O < 1.0 < 1.0 <2.0 <0.20 O.10 
12/09/99 Regular <5 <5 <5 <5 1.8 <0.5 
03/09/00 Regular < 1 < 1 < 1 < I 0.66 <0.1 
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Table 4 

Cumulative BTEX and TPH Analytical Results for Groundwater Samples 

Hobbs, New Mexico Facility 

BJ Services Company, U.S.A. 

Monitor Sample Sample Benzene Toluene 1 Ethylbenzene Xylenes TPH-D TPH-G 

Well Date Type micrograms per liter, ug/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.l 

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. l 

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 

3/23/98 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

6/23/98 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

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

12/10/98 Regular < 1.0 < 1.0 < 1.0 <1.0 <0.20 <0.1 

03/09/99 Regular <1.0 <I.O O.O O.O <0.20 <0.1 

06/10/99 Regular <1.0 O.O O.O O.O O.20 O . l 

09/13/99 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 <0.10 
12/09/99 - NS NS NS NS NS NS 
03/09/00 Regular < 1 < 1 < 1 < 1 0.55 O . l 

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 
3/24/98 Regular < 1 < 1 < 1 26 0.9 1 
6/23/98 Regular 2.4 22 10 36 <0.2 0.25 

09/30/98 Regular 1.1 5.5 21 59 0.27 0.27 

12/10/98 Regular < 1.0 1.9 17 79 5.1 0.25 

03/10/99 Regular <1.0 O.O 5.7 68 <0.2 0.22 
06/10/99 Regular O.O 1.8 1.8 71 <0.20 0.43 
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Table 4 

Cumulative BTEX and TPU Analytical Results for Groundwater Samples 

Hobbs, New Mexico Facility 

BJ Services Company, U.S.A. 

Monitor Sample Sample Benzene Toluene Ethylbenzene Xylenes TPH-D TPH-G 

Well Date Type micrograms per liter, ug/l milligrams per liter, mg/L 

09/13/99 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 <0.10 

12/09/99 - NS NS NS NS NS NS 

03/09/00 Regular < 1 < 1 < I 64 0.66 1.3 

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 

3/23/98 Regular 36 <5 5.9 <5 1.6 <0.5 

3/23/98 Duplicate 36 < 1 5.3 1.3 1.7 0.18 

6/23/98. Regular 37 <5 <5 - <5 2.1 <0.5 

09/30/98 Regular 84 3.2 30 2.2 . 1.4 0.36 

12/10/98 Regular 29 1.0 7.0 1.0 0.86 0.18 

03/09/99 Regular 28 <5.0 5.8 <5.0 0.92 <0.5 

06/10/99 Regular 17 <1.0 : <1.0 <1.0 0.30 0.16 

09/14/99 Regular 10 < 1.0 < 1.0 <2.0 <0.20 <0.10 

12/09/99 Regular 23 < 1 < 1 1.2 0.44 0.16 

03/10/00 Regular 300 4.3 6.6 43.2 1.2 0.85 

MW-11 1 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-11A 3/24/98 Regular 24 5 <5 < 5 0.28 0.14 
6/23/98 Regular 9.9 <5 <5 <5 <0.2 <0.5 

09/30/98 Regular 9.3 3.7 2.2 7.0 <0.20 0.1 

12/10/98 Regular 1.7 <1.0 <1.0 <1.0 <0.20 <0.1 

03/10/99 Regular <5 <5 <5 <5 0.3 <0.5 
06/10/99 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.10 
09/13/99 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 <0.10 

12/09/99 Regular <5 <5 <5 <5 <0.2 <0.1 
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Table 4 

Cumulative BTEX and TPH Analytical Results for Groundwater Samples 

Hobbs, New Mexico Facility 

BJ Services Company, U.S.A. 

Monitor Sample Sample Benzene Toluene Ethylbenzene Xylenes TPH-D TPH-G 

Weil Date Type micrograms per liter, ug/l milligrams per liter, mg/L 

03/09/00 Regular 1.2 < 1 < 1 < 1 0.43 <0.1 

MW-12 3/24/98 Regular 100 11 6 8 0.29 0.41 
6/23/98 Regular 88 <5 <5 <5 <0.2 <0.5 
6/23/98 Duplicate 89 <5 < 5 <5 0.31 <0.5 
09/30/98 Regular 260 3.0 1.2 7.9 <0.20 0.62 
12/10/98 Regular 160 <1.0 -cl.O 1.2 0.21 0.36 

03/10/99 Regular 160 1.1 <1.0 2.9 0.38 0.45 
06/10/99 Regular 49 1.4 O.O O.O 0.22 0.13 

09/14/99 Regular 75 < 1.0 < 1.0 <2.0 <0.20 0.23 

12/09/99 Regular 64 < 1 < 1 < 1 <0.2 0.21 
03/10/00 Regular 93 < 1 < 1 < 1 <0.2 0.21 

03/10/00 Duplicate 99 < 1 < 1 < 1 0.22 0.22 

MW-12D 07/02/99 Regular <5 <5 <5 <5 <0.20 <0.10 
09/14/99 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 <0.10 
12/09/99 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 
03/09/00 Regular < 1 < 1 < 1 < 1 0.24 <0. l 

MW-13 07/02/99 Regular 1500 23.0 750 58 2.2 5.1 
09/14/99 Regular 860 16 450 34.4 2.1 3.1 
12/09/99 Regular 430 16 410 40.9 0.46 3.2 
03/10/00 Regular 88 2.8 200 1.3 1.9 0.99 

OW-4 06/10/99 Regular <1.0 <1.0 O.O 4.4 <0.2 <0.10 
09/14/99 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 O.10 
12/09/99 Regular < 1 < 1 < 1 < 1 <0.2 O . l 
03/09/00 Regular < 1 < 1 < 1 < 1 0.25 O . l 

' Well plugged and abandoned 7/1/99 

NA=Not Analyzed NS=Not Sampled 

NSP=Not Sampled due to Phase Separated Hydrocarbons 
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Table 6 
Current and Historical Nitrate, Sulfate, and Dissolved Methane Data for 
Monitor Wells MW-5, MW-10, MW-11A, MW-12, MW-12D, and OW-4 

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

Well Date Nitrate1 (mg/L) Sulfate' (mg/L) 
Dissolved Methane 

(mg/L) 

3/23/98 3.87 190 O.0012 
3/9/99 <0.1 195 O.0012 

MW-5 6/10/99 4.73 209 O.OO 12 
9/14/99 4.3 210 O.OO 12 
12/9/99 4.2 210 O.OO 12 
3/9/00 5.3 260 O.0012 

MW-10 

3/23/98 0.07 320 0.91 

MW-10 

6/23/98 <0.1 325 0.55 

MW-10 

9/30/98 <0.1 204 0.81 

MW-10 
12/10/98 <0.1 180 0.091 

MW-10 
3/9/99 O . l 

142 
0.035 

MW-10 
3/9/99 O . l 

2233 
0.035 

MW-10 

9/14/99 <0.10 160 0.0049 

MW-10 

12/9/99 0.49 170 0.0039 

MW-10 

3/10/00 0.1 160 0.0056 

MW-11 A 

3/23/98 <0.05 190 0.14 

MW-11 A 

6/23/98 <0.1 225 0.11 

MW-11 A 

9/30/98 0.4 196 0.043 

MW-11 A 

12/10/98 0.7 188 0.033 

MW-11 A 3/10/99 
O . l 164 

0.094 MW-11 A 3/10/99 
O . l 2 2273 

0.094 MW-11 A 

6/10/99 O . l 181 0.0036 

MW-11 A 

9/13/99 0.22 250 O.OO 12 

MW-11 A 

12/9/99 O . l 290 0.0079 

MW-11 A 

3/9/00 0.11 270 0.037 

MW-12 

3/23/98 O.05 240 O.0012 

MW-12 

6/23/98 O . l 240 O.OO 12 

MW-12 

9/30/98 O . l 168 O.OO 12 

MW-12 

12/10/98 O . l 202 O.OO 12 

MW-12 3/10/99 
O . l 137 

<ff\ f \ f \ i •"> MW-12 3/10/99 
O . l 2 1933 <U.UU IZ MW-12 

6/10/99 O . l 217 O.OO 12 

MW-12 

9/14/99 O.10 230 O.0012 

MW-12 

12/9/99 O . l 180 O.OO 12 

MW-12 

3/10/00 O . l 210 O.0012 

MW-12D 

7/2/99 2.1 249 0.0015 

MW-12D 
9/14/99 O.10 200 0.0065 MW-12D 
12/9/99 O . l 210 0.0015 

MW-12D 

3/9/00 0.14 200 O.OO 12 

OW-4 

6/10/99 3.96 192 O.0012 

OW-4 
9/14/99 3.5 200 O.OO 12 OW-4 
12/9/99 3.4 200 O.0012 

OW-4 

3/9/00 3.6 200 O.0012 

1 =By EPA Melhod 300, except as noted 
2=By EPA Method 353 3 
3=By EPA Method 375.4 

p:\wp\bjserv\l2B32\06lli.xls 
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13 R 0 W N -AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: 

1. PROJECT INFORMATION 
Project Number: i V y ^ - * ^ " Task Number: ^ ^ ^ 

Client: flO^S 

Project Locat ions 

Date: ^ ' J ° 

Personnel: f r i ? 

Weather: g w ^ j , r ~ ^ Q> 

Time: - 0 ° 

2. WELL DATA 
Casing Diameter:, . Inches Type: typvc • Stainless • Galv. Steel • Teflon® • Other:. 

Screen Diameter:. 0- Inches Type: a>pvc • Stainless • Galv. Steel • Teflon® • Other:.. 

Total Depth of Well feet From: • Top of Well Casing (TOC) • Top of Protective Casing • Other: 

Depth to Static Water: tt' ? S feet From: • Top of WeB Casing (TOC) Q Top of Protective Casing Q Other 

Depth to Product:, feet From: • Top of Well Casing (TOC) • Top of Protective Casing • Other: 

Length of Water Column: S " ^ I feet Well Volume A. . gal Screened interval (from GS): 
Nota: 2-Inch wall =0.167 gal/ft 4-inch well = 0.667 gal/ft 

3. PURGE DATA 
? * 

6 Bailer, Size: 1 • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
Purge Method: Q C e n t r l fuga l Pump Q Peristaltic Pump • Inertlal Uft Pump • Other: 

Materials: Pump/Bailer 
Q Stainless <8 PVC • Teflon® • Other: 
• Dedicated Q Prepared Otf-Slte • Field Cleaned }3 Disposable 

. . , . . n l K , „ „ Q Polyethylene • Polypropylene • Teflon® • Other: A* y 
Materia s Rope/Tubing ' ' J^L**^ r-. r-i A ™ Z, ^ • Ded cated • Prepared Off -Site • Field Cleaned la Disposable 

Was well purged dry? ^ Yes • No Pumping Rate:. . gal/min 

Equipment Model(s) 

1. y£Z-6jO \Q 

2. 

3. ; 

Time 
Cum. Gallons 

Removed 
PH Temp 

Spec. 
Cond. 

Eh 
Dissolved 
Oxygen 

Turbidity 
Other: 

Comments 

o. C 17.7 H 3 
1. s 4,0 

1 

4. SAMPLING DATA 
Smaller. Size: ± 

Mettiod(s)'. 

Materials: Pump/Bailer 

Materials: Tubing/Rope 

• Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
• Peristaltic Pump U Inertial Lift Pump • Other: 

• Stainless tVpVC • Teflon® • Other: 
• Dedicated Q Prepared Off-Site • Field Cleaned Ei. Disposable 

• Polyethylene • Polypropylene • Teflon® & Other:./''-Q' ^ ' ) '~~~ 

• Dedicated • Prepared Off-Site • Field Cleaned J§ Disposable 

Field Filtered? • Yes • No 

/ *7!2»^ # of Containers: ' ^ 

Depth t o Water at Time of Sampling: 

Sample ID: fli I A ) - Sample Time:. 

Duplicate Sample Col lected? • Yes pi . No ID:_ 

Geochemica l Analyses 

Ferrous Iron: mg/L 

DO: mg/L 

Nitrate: " ~ ~ mg/L 

Sulfate: " mg/L 

Alkalinity: — mg/L 

5. COMMENTS 

Note: Include comments such as well condition, odor, presence of NAPL or other items not on the field data sheet. 



BROWN AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: VhwO 

1. PROJECT INFORMATION 
Proiect Number: / V ^ U - Task Number: 0 I ^ Date: 3 ' i* • -3 ° Time: ' ^ • ^ 

Client: ^ \ K - ^ Personnel: t O ^ H f ^ ^ u * 

Project Location: W ^ ^ Weather: 9 s 1 ^ j v —- ^L r J 

2. WELL DATA 
Casing Diameter: ^ - Inches Type: o jpvc • Stainless • Galv. Steel • Teflon® • Other: 

r v * 
Screen Diameter: inches 

Type: r^PVC • Stainless a Galv. Steel • Teflon® • Other: 

Total Depth of Well: ( - . ^ ' l feet From: rj) Top of Well Casing (TOC) • Top of Protective Casing Q Other 

Depth t o Static Water: lT(s> ^ feet From: rjf Top of Well Casing (TOC) a Top of Protective Casing Q Other 

Depth t o Product: feet From: Q Top of Well Casing (TOC) • Top of Protective Casing Q Other 

Length of Water Column: 5 *• 3 " ^ feet Well Volume: / ' >> a a i csr-re^npH Interval ( from GS): 

Nofe: 2-/nc/i we// = 0.167 gal/ft 4-lncti well = 0.667 gal/ft 

3. PURGE DATA 
^Bailer. Size: [ • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 

Purge Method: Q c a n ^ a c i p ^ p • Peristaltic Pumo Q Inertlal Uft PumD • Other: Equipment M o d e l s 

,-, .. • Stainless dPVC • Teflon® • Other: 
Materials: Pump/Bailer Q D e d l c a t e d Q P r e p a r e d off-Site • Field Cleaned lii'Disposable 1. V / f ' t ^ / U l U 

Materials- Rope/Tubina Q P o , y e t h v , e n e ° Po,VP'opYlene • Teflon® J* Other. A- Y^*1^ 
H a • Dedicated • Prepared Off-Site • Field Cleaned • Disposable 2. 

Was well purged dry? ^ Yes a No Pumpina Rate: aal/min 3 

Time Cum. Gallons 
Removed 

pH Temp 
Spec. 
Cond . 

Eh 
Dissolved 
Oxygen 

Turbidity 
Other: 

Comments 

>.3S / IS ,'£,7 'A T2- 6.2. — 

7. 7.5 

4. SAMPLING DATA . 
M th r ir Y ^ B a i ' e r - s i z e : - • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
Metnoacs;. Q peristaltic Pump • Inertlal Uft Pump Q Other: 

, , , , r . n . m-.ii-, • Stainless QPVC • Teflon® Q Other: 
Materials: Pump/Bailer „ „ „ . „ „ . „ „ _ „ „ , . „ , i . „ , 

^ • Dedicated • Prepared Off-Site • Field Cleaned ^Disposable 
. . . . . T . . l o • Potvethvlene • Polypropylene • Teflon® & Other: N V f->1 

Materials. i uD ing / i<ope Q D e d l c a f e a a P r e p a r e d 0ff-Slte a Field Cleaned disposable 

Depth t o Water at Time of Samplina: Field Filtered? • Yes • No 

Sample ID: SamDle Time: / L ? L [ £ # of Containers: 

Duplicate Sample Col lected? • Yes • No ID: 

Geochemica l Analyses 

Ferrous Iron: ' — mq/ l 

DO: ~~~ mg/ l 

Nitrate: ~ ' mq/ l 

Sulfate: ma / l 

Alkalinity: ma/ l 

5. COMMENTS 

C1M V>\ O i L O 

^Sf<r̂  & < tt y\ V" V 3 -V "to .3^ vq e W z Li Uj {\- K 5. COMMENTS 

C1M V>\ O i L O 

r * • ~—« * * " \ —:•' t- — \ • * - 1 1 — 

I V | " \ - | - . . -

Note: Include comments such as well condition, odor, presence of NAPL or other items not on the field data sheet. 



BROW N A N D 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: 

1. PROJECT INFORMATION 
Project Number:. Task Number: • 015 Date Time: V . > 0 

Client:. 

Project Location: 

Personnel: P , [ ( - ? - / f „ u G-

Weather: S M K , c. _ ^ ^ 

2. WELL DATA 
Casing Diameter: \ inches Type: • pvc • Stainless • Galv. Steel • Teflon® a Other: 

Screen Diameter: ' inches Type: Q PVC • Stainless • Galv. Steel • Teflon® • Other: 

Total Depth of Well: i ^ ' L f feet From: a TOD of Well Caslna (TOO • Top of Protective Caslna • Other: 

Depth to Static Water:.,> >' feet From: • TOD of Well Casina (TOC1 • TOD of Protective Caslna • Other: 

Depth t o Product: feet From: • Top of Well Caslna (TOC1 • TOD of Protective Caslna • Other: 

Lenath of Water Column: -> ^- feet Well Volume: ^ ^ aai screened Interval f f rom GSY. 

Note: 2-Inch well = 0.167 gal/ft 4-Inch well = 0.667 gal/ft 

3. PURGE DATA 
< > 

fikBaller, Size: _ Q Bladder Pump Q 2" Submersible Pump • 4" Submersible Pump 
Purge Method: Q centrifugal Pump • Peristaltic Pump • Inertial Lift Pump • Other: 

• Stainless PVC • Teflon® • Other:. 

Fquipment Modelis) 

Materials: Pump/Bailer Q j ^ j ^ ^ a prepared Off-Site • FWd Cleaned I* Disposable, 1. y $ f r 6 j Q Q 

n „ t „ ^ « i - / T , Q Polyethylene Q Polypropylene • Teflon® taL Otherr-i;«j 1/02."' *f~ 
Materials. Rope/Tubing Q D e d k ; J e a Q prepared Off-Site • Field Cleaned ^Disposable 2. 

Was well purged dry? j £ y e s • No Pumping Rate: aal/min 3 

Time Cum. Gallons 
Removed 

pH Temp 
Spec. 
Cond . 

Eh 
Dissolved 
Oxygen 

Turbidity 
Other: 

Comments 

5 ; 34 

4. SAMPLING DATA 
Method(s): 

c6- Bailer, Size: I • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
• Peristaltic Pump • Inertlal Lift Pump Q Other: 

Materials: Pump/Bailer a s t a i n l e s s * p v c a T e f i o n ® Q o t t i e r : - 3 

M • Dedicated • Prepared Off-Site • Field Cleaned ©Disposable 
. . . . . T Polyethylene • Polypropylene • Teflon® J2kother: Y t i 
Materials. lUDing/Kope Q D e d | c a t e a Q P r e p a r e d o f f ^ ) t e a Field Cleaned ^Disposable 

Depth t o Water at Time of Sampling 

Sample I D : _ _ _ Sample Time 

Field Filtered? • Yes • No 

: & - J— * # of Containers: I ^ 

Duplicate Sample Collected? • Yes • No ID:. 

Geochemica l Analyses 

Ferrous Iron: — ' mg/L 

DO: mg/L 

Nitrate: mg/L 

Sulfate: mg/L 

Alkalinity. mg/L 

5. COMMENTS 

Note: Include comments such as well condition, odor, presence of NAPL or ofher items not on the field data sheet. 

P O M A W . I m m . A/n/oa . w^h-. 



DROWN AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID:_r___ 

1. PROJECT INFORMATION 
Proiect Number: l ^ ^ 2 - Task Number: Date: ^ ' ^ ° ° Time: ^ > J 

Client: O T 5 ^ Personnel: 0 T < f A P 

Pro|ect Location: * - l 0 k U Weather: 5 ° n K x / j 

2. WELL DATA 

Casing Diameter: ^ inches Type: r_ PVC • Stainless • Galv. Steel • Teflon® • Other: 

Screen Diameter: ^» Inches Type: r_ pvc • Stainless • Galv. Steel • Teflon® Q Other: 

Total Depth of Well: feet From: & TOD of Well Casing (TOO • Top of Protective Casing • Other: 

Depth t o Static W a t e r : $ 1 ' ^ feet From: m Too of Well Caslna fTOO • Top of Protective Casina • Other: 

Depth t o Product: feet From: Q Too of Well Casina fTOCl • Top of Protective Caslna • Other: 

Length of Water Column: (*'"' ^ feet Well Volume: f- I gal q,-r<=>pne>H Interval ("from GSV. 

Note: 2-inch well = 0.167 gal/ft 4-inch well = 0.667 gal/ft 

3. PURGE DATA M 

{!i Bailer. Size: ] • Bladder Pump Q 2" Submersible Pump • 4" Submersible Pump 
Purge Method: a centrifugal Pump a Peristaltic PumD • Inertlal Lift PumD • Other: Equipment Modelfs"* 

, n .. a Stainless i&PVC • Teflon® • Other: , , , , 
Materials: Pump/Bailer Q D e d i c a t e d a p r e p a red Off-Site • Field Cleaned ^Disposable 1. 

M l I lii R /Tubli u Q P o |Y e thylene • Polvprooylene • Teflon® £1 Other: •*->V l-''> 

. ope / 9 • Dedicated Q Prepared Off-Site • Field Cleaned £ Disposable 2. 

Was well purged dry? £ y y e s Q NO Pumpina Rate: aal/mln 3 

Time Cum. Gallons 
Removed PH Temp 

Spec. 
Cond . 

Eh 
Dissolved 
Oxygen Turbidity 

Other: 
Comments 

— . a. ~~ 

4. SAMPLING DATA x 

M th r i r v t * B a l l e r - s l z e : — — • Bladder Pump • 2" Submersible Pump Q 4" Submersible Pump 
Metnoacs;. • peristaltic Pump Q Inertlal Lift Pump • Other: 

, , , i .1. Di m „ i i - , • Stainless Q^iVC • Teflon® • Other: Materials'. Pump/Bailer _ _ ., . „ r , , . . M • ^ • Dedicated • Prepared Off-Site • Field Cleaned iffl Disposable 

. T . . • Polvethvlene • Polypropylene • Teflon® ̂ i/Other: A j " y ^ I ) V - ^ 
Materials. lUDing/nope Q D e d i c a t e d Q p r e p a r e d Off-Site • Field Cleaned Disposable 

Depth t o Water at Time of Sampllna: Field Filtered? Q Yes fa No 

Sample ID: " S Sample Time: 1 - > ' 3 J # of Containers: / / 

DuDlicate Sample Col lected? • Yes M No ID: 

Geochemical Analyses 

Ferrous Iron: ^ rng/ l 

DO: 6 ' ° mg/l 

Nitrate: m g / l 

Sulfate: m g / l 

Alkalinity: m g / l 

5. COMMENTS ^-^s\i>Qr\^^ t-o/vr^^ <^A_U—^ ^cL_ Y-Q -—^» 

.ni 
Note: Include comments such as well condition, odor, presence of NAPL or other items not on the field data sheet. 

F O R M S W - 1 (Rev 6/8/99 - wah) 



B R O W N AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID :_ j_ j_______ 

1. PROJECT INFORMATION 
Proiect Number; /-*" ^ Task Number: ° Date: -> ' Time: J'' 

Client: G ° Personnel: P ^ K J , J^AC-X,1 

Proiect Location: /-|«JU>£ Weather: £ u ^ ^ f , L ^ 

2. WELL DATA 
Casing Diameter: inches Type: Cfl P v c • Stainless • Galv. Steel • Teflon® • Other: 

Screen Diameter: " i - Inches Type: d PVC • Stainless Q Galv. Steel • Teflon® • Other: 

Total Depth of Well: L 3 ^ " 3 feet From: & Too of Well Casina (TOO Q Too of Protective Casina Q Other: 

Depth t o Static Water: ' ? L 1 feet From: r j 1 Too of Well Casina (TOO • Too of Protective Casina a Other: 

Depth t o Product: feet From: • Top of Well Caslna (TOO • Top of Protective Caslna • Other: 

Lenath of Water Column: ' 5 t feet Well Volume: ' C> aai V ropnor i Interval (from GSV. 

Note: 2-/ncrl well = 0.167 gal/ft 4-inch well = 0.667 gal/ft 

3. PURGE DATA 
r i Bailer. Size: J • Bladder Pump • 2" Submersible Purnp • 4" Submersible Pump 

Purge Method: Q centrrfuaal Pump • Peristaltic Puma • Inertlal Lift Pump Q Other: Equipment Modelfs - . 

. . . . . n , Q „ • Stainless ,s5 PVC • Teflon® • Other: , » 
Materials: Pump/Bailer Q Dedicated • Prepared Off-Site- • Field Cleaned u!$ Disposable 1. X/ f t ~ <J / 0 \0 

Materials-Rooe/Tublna Q P o l y e t h y l e n e a Polypropylene Q Teflon® & Other: 
H ^ • Dedicated Q Prepared Off-Site • Field Cleaned ETOIsoosable 2. 

Was well purged dry? £ Y e s • No Pumpina Rate: ani/min 3 

Time CUm. Gallons 
Removed 

pH Temp 
Spec. 
Cond. 

Eh 
Dissolved 
Oxygen 

Turbidity 
Other: 

Comments 

' ' J —- ^ \ /£*1 — 

4. SAMPLING DATA 
M th r l f V 1 ^ B a l l e r - s l z e : ( ' a Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
Metnoacs;. Q p g , ^ ^ P u m D Q | n e r t t a | u f t P u m D a o t h e r . 

Materials: Pump/Bailer ^ Stainless d.PVC • Teflon® • other: 
• Dedicated • Prepared Off-Site • Field Cleaned Bt Disposable 

, , . , „ • Potvethvlene Q Potvpropvlene Q Teflon® Mother : A-* S (-•> 
Materias:Tubing/Rope,_, _ ' , ' ^ ,-. ^ ~. Jk, ~, a ^ • Dedicated • Prepared Off-Site • Field Cleaned / \ Disposable 

Depth to Water at Time of Samplina: Field Filtered? • Yes • No 

Sample ID: f * \ A > ' Sample Time: / / - ^ # of Containers: f ^ 

Duplicate Sample Col lected? • Yes t& No ID: 

Geochemical Analyses 

O 

Ferrous Iron: ma/ l 

DO: m g / l 

Nitrate: mg / l 

Sulfate: m a / l 

Alkalinity: 3 °> m a / l 

5. COMMENTS 5. COMMENTS 
; V^* ~ ) ^ B*— — =J - — — — -

Note: Include comments such as well condition, odor, presence of NAPL or other items not on the field data sheet. 



B R O W N AND 
C A L D W E L L 

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

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID :__ jA i__ : 

1 . P R O J E C T I N F O R M A T I O N 

• /' I ^ T T I 2~ T a s k N u m b e r : J _ _ Project Number:. 

Client: fiS^VCS 

D a t e : . 
7 • \ J J 

Time: • 

Project L o c a t i o n : . M*LU 
Personne l : , 

W e a t h e r : j ^ M " " - y 

2. WELL DATA 
Casing D i a m e t e r : : _ _ Inches Type : $ PVC • Stainless • Galv. Steel • Teflon® • Other:. 

Screen D iame te r : . . . Inches T y p e : |£ PVC • Stainless • Galv. Steel • Teflon® • Other:. 

Total D e p t h o f Wel l f e e t F rom: Top of Well Casing (TOC) • Top of Protective Casing • Other:. 

Dep th t o S ta t i c W a t e r : 5 6 ' ^ ^ f e e t F rom: a* Top of Well Casing fJOC) Q Top of Protective Casing • Other:. 

Dep th t o P r o d u c t : . f e e t F rom: • Top of Well Casing fJOC) • Top of Protective Casing • Other:. 

Length o f W a t e r C o l u m n : i _ _ _ feet We l l V o l u m e : J ' gal S c r e e n e d In terva l ( f r o m GS):_ 

Note: 2-Inch well = 0.167 gal/ft 4-Inch well = 0.667 gal/ft 

3. PURGE DATA 
fS,Baller. Size: I • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 

Purge M e t h o d : Q centr i fugal Pump Q Peristaltic Pump • Inertlal Lift Pump • Other: 

ri I • Pi /H I Q s t a l n l e s s & p V C • Teflon® • Other: 
Mater ia ls : m m p / a a n e r Q D e a t c a t e a Q p r e p a r e d Off-Site • Field Cleaned ^Disposable 

Mater ia ls: R o p e / T u b i n g Q P ^ h y l e n e • Polypropylene • Teflon® # Other: J _ _ ^ _ _ 
M / W Q Dedicated Q Prepared Off-Site • Field Cleaned • Disposable 

Was we l l p u r g e d d ry? ,'r^ Yes • No 

E q u i p m e n t M o d e l f s ) 

2. 

P u m p i n g Rate: . . gal/min 

Time 
C u m . Ga l l ons 

R e m o v e d 
p H T e m p 

S p e c . 

C o n d . 
Eh 

Dissolved 

O x y g e n 
Turbidi ty 

O the r : 
C o m m e n t s 

2^ 

4. SAMPLING DATA 
M e i h o d O ) 

. /dWailer, Size: I Q Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
Q Peristaltic Pump Q Inertlal Uft Pump • Other:. 

Ma te r i a l s -Pump /Ba i l e r Q s t a i n l e s s ^ P V C • Teflon® • , O t h e r : 
P • Dedicated • Prepared Off-Site -a -#5 ta Cleaned Disposable 

» j t j i T i_i ;r> Q Poyethyene • Potypropylene • Teflon® IS' Other: A - 1 V ' - O 
Mater ia s: T u b i n g / R o p e „ _ ' ' _ _ ' " _ _. , . . JL / . , 

a ' ^ • Dedicated • Prepared Off-Site • Field Cleaned Ja Disposable 

Depth t o W a t e r a t T ime^gf S a m p l i n g : 

Sample I D : _ _ _ _ S a m p l e T ime: I t I - T O 

Dup l i ca te S a m p l e C o l l e c t e d ? • Yes ^ No ID: 

Field Fi l tered? • Yes • No 

# o f Con ta ine rs : 

G e o c h e m i c a l Ana lyses 

Ferrous I ron : m g / L 

D O : 

N i t ra te : 

Sul fa te: 

Alkal in i ty: ^6 

_ m g / L 

_ m g / L 

_ m g / L 

. m g / L 

5, COMMENTS , /\>»«>Js /^e^o u y U i c ^ 
1~\ Is , 

Note: Include comments such as well condition, odor, presence of NAPL or other items not on the field data sheet. 

F O R M G W - 1 fRnv iS/fl/W - w n h l 



DROWN AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL I D : _ _ _ _ _ _ _ _ 

1. PROJECT INFORMATION h_ p 

Project N u m b e r : / ^ t ^ Task Number: 015 " Date: l r % " ^ " V ^ Time: 1 ^ " ° ^ 

Client: \ h T ^ ^ Personnel: O ^ ^ b f ^ A fr U Q 

Project l ocat ion: / 4 o\>l>S Weather: f ^ ^ S 

2. WELL DATA 
Casinq Diameter: ^ Inches Type: 0 P v c • Stainless • Galv. Steel • Teflon® • Other: 

Screen Diameter: ^ inches Type: r i FVC • Stainless • Galv. Steel Q Teflon® • Other: 

Total Depth of Well: (o /» feet From: Top of Well Casing (TOC) • Top of Protective Casing • Other 

Depth to Static Water: ? S * £>°Feet From: » Top of Well Casing (TOC) • Top of Protective Casing Q Other 

Depth t o Product: feet From: Q Top of Well Casing (TOC) • Top of Protective Casing • Other 

Length of Water Column: IT^ ^ feet Well Volume: ^ * ^ aai Screened Interval (from GSV. 
Note: 2-inch well = 0.167 gal/ft 4-Inch well = 0.667 gal/ft 

3. PURGE DATA 
Jzf-Bailer, Size: J • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 

Purge Method: a C e n t r l f l J n r l | P u m p a pe ri stalttc Pump Q Inertlal Uft Pump • Other: Eauioment ModelC<fl 

L . . , , n m „ Q Stainless &PVC • Teflon® • Other: 
Materials: Pump/Bailer Q D e d | c a t e d Q P r e p a r e d off-Site • Field Cleaned fi Disposable 1. \/.5^T ~ <£ t & O 

Materials: R o p e / T u b i n g a M * ? T ? r S " * ^ ^ o a Q Dedicated Q Prepared Off-Site • Field Cleaned • Disposable 2. 

Was weil purged dry? & Yes • No PumDina Rate: aal/mln 3 

Time 
Cum. Gallons 

Removed 
PH Temp 

Spec. 
Cond. 

Eh 
Dissolved 
Oxygen 

Turbidity 
Other: 

Comments 

J to I S . °l — — 

4. SAMPLING DATA , 
11 

. , , . Ĵ NBaller, Size: J • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
Metnoa(S). a P e r | s t a r r l c Pump • Inertlal Uft Pump • Other: 

Materials: Pump/Bailer a s t a i n l e s s Q T e f l o n ® Q other: 
K • Dedicated • Prepared Off-Site • Field Cleaned B.DIsposable 

. . , . j T | • / r 5

 Q Polvethvlene • Polyoropvlene • Teflon® ef" Other: ^ 7 l - ! '"N 
Materials, iUDing/Kope Q D e d | c a t e d Q P r e p a r e a c m ^ e Q F l e | d cleaned • Disposable 

Depth to Water a t Time of Samplina: Field Filtered? • Yes fr No 

Sample ID: ~* ^ Sample Time: I £ - \ £ # of Containers: ' ^ 

Duplicate Sample Col lected? • Yes \d' No ID: 

Geochemica l Analyses 

Ferrous Iron: mq/L 

DO: mq/ l . 

Nitrate: mq / l 

Sulfate: mq/L 

Alkalinity: mq/L 

5. COMMENTS 5. COMMENTS 

] — V 1 c H-f jJJ ^ V - ' * — — — • 

Nofe: Include comments such as well condition, odor, presence of NAPL or other items not on the field data sheet. 



BROWN AMD 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID:_J__i__ 

1. PROJECT INFORMATION 
Pro jec t N u m b e r : . 

C l l e n t : _ _ J _ _ _ £ . 

Task N u m b e r : ^ D a t e : ? 1 ^ ^ 

Pro jec t L o c a t i o n : . 

Personnel : p * £ / H > ) ffVQlU^ 

W e a t h e r : . ^ A w ^ K - A r y 

T ime: 0 

2. WELL DATA 
Cas ing D i a m e t e r : . inches T y p e : $ PVC • Stainless • Galv. Steel • Teflon® • Other:. 

Sc reen D i a m e t e r : . . Inches T y p e : r̂  p v c • Stainless • Galv. Steel • Teflon® • Other:. 

Total D e p t h o f Wel l : f e e t F rom: Q, Top of Well Casing (TOC) • Top of Protective Casing • Other: 

D e p t h t o S ta t i c W a t e r : _ ! _ _ f e e t F r o m : rjj Top of Well Casing (TOC) • Top of Protective Casing • Other; 

D e p t h t o P r o d u c t : . . f e e t F r o m : • Top of Well Casing (TOC) • Top of Protective Casing • Other: 

L e n g t h o f W a t e r C o l u m n : 5 " ' * ^ feet W e l l V o l u m e : 3 ' i f - * gal S c r e e n e d In te rva l ( f r o m GS):. 

Note: 2-Inch well =0.167 gal/ft 4-inch well = 0.667 gal/ft 

3. PURGE DATA iX 

Bailer. Size: { • Bladder Pump Q 2" Submersible Pump • 4" Submersible Pump 
Purge M e t h o d : Q centrifugal Pump • Peristaltic Pump • Inertlal Lift Pump • Other: 

N/ir-rt I D . /n -i a Stainless 6 PVC Q Teflon® • Other: r — 
Mater ia ls . r u m p / b a n e r Q D e d l c a t e d Q p r e p a r e d Off-Site • Field Cleaned & Disposable 

Mater ia ls : R o p e / T u b i n g 
• Polyethylene Q Polypropylene Q Teflon® & Other: A ^ V ^ * ' 
• Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

Was w e l l p u r g e d d ry? i k Y e s • N O P u m p i n g R a t e : . _ _ gal/min 

1 . . 

2 . 

3. 

E q u i p m e n t M a d e i r a 

Time 
C u m . Ga l lons 

R e m o v e d 
PH T e m p 

S p e c . 

C o n d . 
Eh 

Dissolved 

O x y g e n 
Turbid i ty 

O t h e r : 
C o m m e n t s 

\t 3 i £ _ _ v3 

4. SAMPLING DATA 
, J&Baller. Size: J • Bladder Pump • 2" Submersible Pump Q 4" Submersible Pump 

• Peristaltic Pump • Inertlal Lift Pump Q Other: 

• Stainless $ P V C • Teflon® • Other: 

M e t h o d ( s ) 

Mater ia ls : Pump/Ba i l e r 
• Dedicated • Prepared Off-Site • Field Cleaned & Disposable 

, . . . . T , , , n • Polyethylene • Polypropylene • Teflon® dS? O t h e r : _ J _ Y / _ 
Mater ia ls : T u b i n g / R o p e Q D e d ) c Q t e d Q p Q F i e l d c l e a n e d 

D e p t h t o W a t e r a t Time o f Samp l i ng : . 

Disposable 

Field Filtered? • Yes -d No 

S a m p l e ( D : Z _ _ _ J _ W j ^ _ S a m p l e T i m e 

D u p l i c a t e S a m p l e C o l l e c t e d ? • Yes e k No I D : . 

# o f Con ta iners : 

G e o c h e m i c a l Analyses 

Ferrous I ron: o t ^ — m g / l 

o,^ 
/ 

D O : __ 

N i t ra te : _ 

Sul fa te : / 

UA Alkal in i ty : 

m g / L 

. m g / L 

m g / L 

m g / L 

5.COMMENTS ^ c ^ ^ ^ j r***J i t - y i ^ w , , ffic(^i 

Note: Include comments such as well condition, odor, presence of NAPL or other items not on the field data sheet. 

FORM GW-1 (Rev 6/B/99 - wah) 



DROWN AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL I D : j _ _ _ _ _ _ 

1. PROJECT INFORMATION 
Task N u m b e r : J _ _ Pro ject Number : , 

Client: ftT^ 
D a t e : T ime 

Pro ject Loca t i on : . 

Personnel : Q d V ^ T ^ ' ^ f r 

W e a t h e r : 

2. WELL DATA 
Cas ing D iamete r : . . Inches Type : # p v c • Stainless • Galv. Steel • Teflon® • Other:. 

Screen D iamete r : . . Inches Type : [ J p v c • Stainless • Galv. Steel Q Teflon® • Other:. 

Total D e p t h o f Wel l : ' b f e e t F rom: • Top of Well Casing (TOC) Q Top of Protective Casing • Other:. 

D e p t h t o Sta t ic W a t e r : o r u ' f e e t F rom: • Top of Well Casing (TOC) • Top of Protective Casing • Other:. 

D e p t h t o P r o d u c t : . f e e t F rom: • Top of Well Casing (TOC) • Top of Protective Casing • Other:. 

Leng th o f W a t e r C o l u m n : S" ' 5 T f e e t We l l V o l u m e : * > gal S c r e e n e d In te rva l ( f r o m GS):. 

Note: 2-/nch well = 0.167 gal/ft 4-inch well = 0.667 gal/ft 

3. PURGE DATA 
"£hBaller. Size: t • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 

Purge M e t h o d : Q cen t r i fuge p ^ p a Peristaltic Pump • Inertlal Uft Pump • Other: 

i n. ID i a Stainless O/rXiC Q Teflon® • Other: 
Mater ia ls : Pump /Ba i l e r Q D e d l c a t e d Q P r e p a r e d Off-Stte • Field Cleaned d i s p o s a b l e 

Mater ia ls : R o p e / T u b i n g 
a Polyethylene • Polypropylene a Teflon® Q Other: 
• Ded ica ted • Prepared Off-Site • Field Cleaned •D isposab le 

Was we l l p u r g e d d ry? , j& y e s • No P u m p i n g Ra te : gai/min 

E q u i p m e n t M o d e l f s ) 

~ to t 4 ' ° 

Time 
C u m . Ga l l ons 

R e m o v e d 
p H T e m p 

S p e c . 

C o n d . 
Eh 

Dissolved 

O x y g e n 
Turbidi ty 

O t h e r : 
C o m m e n t s 

j _ _ 

ii_s 2 7.3 3KQ 

4. SAMPLING DATA 

Mefhod (s ) : 
ChBaller. Size: L • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
• Peristaltic Pump • Inertlal Lift Pump • Other: 

Mater ia ls : Pump/Ba i l e r a S t a , n l e s s ^ Q T e f l o n ® <* Other 
• Ded ica ted • Prepared Off-Site • Field Cleaned a Disposable 

Mater ia ls : T u b i n g / R o p e 
• Polyethylene • Polypropylene • Teflon® & Other: J ^ ^ i L - J ^ N 

' • Ded ica ted • Prepared Off-Site • Field Cleaned Disposable 

D e p t h t o W a t e r a t T ime o f S a m p l i n g : Field F i l tered? • Yes ia' No 

Samp le ID: A * ^ ; ^ S a m p l e T ime: J >̂ -> - } ^ # o f Conta iners : / / 

Dup l i ca te S a m p l e C o l l e c t e d ? • Yes a No ID:. 

G e o c h e m i c a l Analyses 

Ferrous Iron: *7 > ̂  m g / L 

DO: O . ^ 

Ni t ra te : 

Su l fa te : 

. m g / L 

. m g / L 

m g / L 

Alkal in i ty : " ] ~ ? 6 m g / l 

5.COMMENTS T i ^ ^ - e ^ p , ^ v^vrk S n ^ k s 

Nofe: Include comments such as well condition, odor, presence of NAPL or other items not on the field data sheet. 

t?'J' 

FORM GW-1 rrcev A/R/W - wnhi 



B R O W N AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: A ^ -

1. PROJECT INFORMATION ^ 
Proiect Number. / Task Number: 3 ^ Date:'***' ~? ' 1 0 0 0 Time: C ' ^ 

Client: (\S Personnel: Q L Z ~ ^ \ J ^ ^ \ J ^ 

Proiect Location: H ^> ^ Weather: 

2. WELL DATA 
Casing Diameter: " V Inches Type: (jr" PVC • Stainless • Galv. Steel • Teflon® • Other: 

Screen Diameter: * - inches Type: r j PVC • Stainless • Galv. Steel Q Teflon® • Other: 

Total Depth of Well: () ' ' ' * feet From: Oj Too of Well Casina (TOO • Too of Protective Caslna • Other: 

Depth to Static W a t e r £ V " J 6 feet From: & TOD of Well Caslna (TOO • TOD of Protective Caslna Q Other: 

Depth t o Product: fee t From: • TOD of Well Caslna (TOO • TOD of Protective Caslna • Other: 

Length of Water Column:!) ' j V feet Well Volume: ^ ' S gal Screened Interval ffrom GS): 

Note: 2-inch well = 0.167 gal/ft 4-Inch well = 0.667 gal/ft 

3. PURGE DATA 
/pkBaller. Size: j • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 

Purge Methodr,-, C e n t r l fugal Pump Q Peristaltic Pump • Inertlal Uft Pump a Other: 

ri i D. /n II a s t a l n l e s s £ p v c a Teflon® • Other: 
Materials. rump/uaner Q D e d l c a t e d Q P r e p a r e d off-site • Field Cleaned ^Disposable 

Mater ial* Rnnp/Tubina Q P o |yethylene Q Polypropylene • Teflon® €i- Other: A» y L j ~v 
P , 9 Q Dedicated • Prepared Off-Site • Field Cleaned <d Disposable 

Equipment Modelfs) 

2. 

Was well purged dry? • y e s • No Pumping Rate:.. . gal/mln 

Time 
Cum. Gallons 

Removed 
pH Temp 

Spec. 
Cond . 

Eh 
Dissolved 
Oxygen 

Turbidity 
Other: 

Comments 

olio 1 . o '7.0 — 

cf{\<> "2- >0 -?>\ n& -VI3,H — 

"7.1 l o l l 

4. SAMPLING DATA 
3- Bailer, Size: i • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 

Method(s) 

Materials: Pump/Bailer 

• Peristaltic Pump • Inertlal Uft Pump • Other: 

Q Stainless & PVC • Teflon® • Other: 
• Dedicated • Prepared Off-Site • Field Cleaned ^Disposable 

. . , . . T , , a Polyethylene • Polypropylene • Teflon® jgtVtther: ^ V ^ 
Materials: Tubing/Rope Q D e d | c a t e d Q prepared Off-Site Q Field Cleaned ^Disposable 

Depth to Water at Time of Sampling: 

Sample ID: J ~ Sample Time: d ^ 2 - r j 

Duplicate Sample C o l l e c t e d ? ^ / Y e s • No ID: ' ^ ) v y \ - ^ 

Field Filtered? • Yes 4 No 

# of Containers 

Geochemical Analyse.'; 

Ferrous Iron: '~1 t M mg/L 

DO: mg/ l 

Nitrate: 

Sulfate: 

Alkalinity: 110 

_mg/L 

-mg /L 

.mg/L 

5.COMMENTS s > ^ / i J ^ V k ^ i L , 

fvofe: Include comments such as well condition, odor, presence of NAPL or other items not on the field data sheet. 

F O R M G W - \ (Rev - wah l 



BROWN AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: flVM'TY^O 

1. PROJECT INFORMATION 

Project Number: j )~ Task Number:*?' S Date: 7 ' $ ' 0 ^ Time: ^ 

Client: ^ " T S o Personnel: 0 < S ^ X < J ? A ( t > \ J \ 

Project Location: f - U l a j ^ Weather: 

2. WELL DATA 

Casing Diameter: ~X Inches Type: 2} PVC • Stainless • Galv. Steel • Teflon® • Other: 

Screen Diameter: "~ Inches Type: ^ PVC • Stainless • Galv. Steel • Teflon® • Other: 

Total Depth of Well: ~* feet From: Top of Well Casing (TOC) • Top of Protective Casing • Other: 

Depth to Static W a t e r f 9 - ^ J f e e t From: a; Top of Well Caslna (TOO • Too of Protective Caslna • Other: 

Depth t o Product: " ~ feet From: • Top of Well Caslna (TOO • Top of Protective Caslna • Other: 

Length of Water C o l u m n : ^ *\ 'Sfb feet Well Volume: 3 " aai .qr-ropnevH Interval (from GS): 

Note: 2-Inch well = 0.167 gal/ft 4-/nch well = 0.667 gal/ft 

3. PURGE DATA 
tfJ*Baller. Size: I • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 

Purge Method: Q centrrfuad Pumo • Peristaltic Pump • Inertial Lift PumD • Other: Fqulpment Mnr ie l f^ 

. „ , . . _ ,n .. • Stainless &pvc Q Teflon® • Other: , 
Matenals: Pump/BaHer Q D e d l c a t s d Q P r e p a r e d Q F k } | d G | e a n e d d D ) s p o s a b l e , _ y ^ ' & t 0 P 

Materials: Rope/Tubing ° ^ f ^ T ° ° T ! ? ^ ^ ^ ' V ^ ^ T o ^ " • Dedicated • Prepared Off-Site • Field Cleaned • DIsDOsable 2. 

Was well purged dry? • Y e S L% No Pumoina Rate: aal/min ' V 

Time Cum. Gallons 
Removed 

PH Temp 
Spec. 
Cond . 

Eh 
Dissolved 
Oxygen 

Turbidity 
Other: 

Comments 

\3>30 

w 
133 C 7 ^ • 

, 3 l O . '£ 
t i — > 

H/2 

4. SAMPLING DATA 
. \\ 

MethndfiV ' " B a l l e r - S l z e : - a B t a d d e r Pump • 2"Submersible Pump • 4"Submersible Pump 
W ' • Peristaltic Pump • Inertlal Lift Pump • Other: 

Materials: Pump/Bailer a s t a i n l e s s ^ p v c Q T e f i o r W o t h e r : ^ 
• Dedicated • Prepared Off-Site • Field Cleaned i& Disposable 

T , . , „ • Polyethylene •Polypropylene • Teflon® & Other: / ' ^ L J ^ 
Matenals: Tubing/Rope Q D e d | c Q t e d Q prepared Off-Site • Field Cleaned ADisposable 

Depth t o Water at Time of Samolina: Field Filtered? • Yes d No 

Sample ID: P A ^ , ~ ' V YO S a m p | e T i m e ; ' s # Q f Containers: 1 ' 

Duplicate Sample Col lec ted? • Yes dt No ID: 

Geochemica l Analyses 

Ferrous l r o n : O v H " mg/ l 

DO: V , ^ m g / L 

Nitrate: - — mg/ l 

Sulfate: mg/ l 

Alkalinity: ^ > C ? mg/ l 

5. COMMENTS f-9 Cj^ic^r f^-VU' ^,'tL ^v^v° • <L„>U*c>V>.-P 5. COMMENTS 

i 

Note: Include comments such as well condition, odor, presence of NAPL or other items not on the Held data sheet. 



B R O W N AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID; / *u>-p 

1. PROJECT INFORMATION 
Proiect Number: / ^ Task Number: 0 ^ Date: 3 ' ! ^ ' V 0 Time: ) J ' ° ^ 

Client: p 3 " 5 V < - * P ' Personnel: ^ ^ U ' -

Project Location: P t i U a S Weather: X" J \ ^ c l 

2. WELL DATA 
Casing Diameter: "̂ *> inches Type: g| pvc • Stainless • Galv. Steel • Teflon® • Other: 

Screen Diameter: ^ inches Type: r^pvc • Stainless • Galv. Steel • Teflon® • Other: 

Total Depth of Well: k>.>".L feet From: d( Top of Well Casing fJOC) • Top of Protective Casing • Other 

Depth to Static Water: ,5"") " d^ieet From: fK Top of WeB Casing (TOC) O Top of Protective Casing • Other 

Depth t o Product: feet From: • Top of Well Casing (TOC) • Top of Protective Casing • Other 

Lenath of Water Column: "7 i f 1 * feet Well Volume: / " W aai Screened Interval (from GS): 
Note: 2-/nch well = 0.167 gaf/ff 4-inch well = 0.667 gal/ft 

3. PURGE DATA u 

Bailer. Size: 2 • Bladder Pump • 2" Submersible Pump Q 4" Submersible Pump 
Purge Method: Q C e n t r l funnl Pump a Peristaltic Pump • Inertlal Lift PumD • Other: Equipment Modelfs) 

. . . . . n „ QStnlnlBss A PVC • Teflon® Q Other: , ^ 
Matenals: Pump/Bailer Q D e d | c a t e d a P r e p a r e d off-Site • Field Cleaned Disposable 1 N ' f £ " 6 1 V p ° 

Materials-RoDe/Tublna Q P o l y e t h v l e n e a Polypropylene • Teflon® Other: >•*>*• V>-» _ 
Matenals. Kope/iuDing d D ( , d | c a t e f l Q P r e D a r e d Q F i e l d C t e a n e d &DlsDosdble 2. 

Was well purged dry? > i Yes .Q .No PumplnaRate: aal/mln 3 

Time Cum. Gallons 
Removed 

PH Temp 
Spec. 
Cond . 

Eh 
Dissolved 
Oxygen 

Turbidity 
Other: 

Comments 

)o\S — * P.* 438 

4. SAMPLING DATA ( 

M th rif Y Jailer, Size: i Q Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
Mernoars). Q P e r | s t a r t i c P u m D Q | n e r t | a | m P u m D Q other: 

Materials: Pump/Bailer ° Stainless [*PVC • Teflon® • Other: 
• Dedicated • Prepared Off-Site Q Field Cleaned »Q) Disposable 

M . . , T . . . „ Q Polvethvtene • Polvoropvlene • Teflon® <h- Other:, '"*"*/' *"* w 

Materials. i U D i n g / K o p e Q D e d | c a t e d Q Prepared Off-Site • Field Cleaned 4 Disposable 

Depth to Water at Time of Samplinq: Field Filtered? • Yes • No 

Sample ID: i 1 ^ ^ ' ^ Sample Time: } 0 \ 1 ^ # of Containers: t ^ 

Duplicate Sample Col lected? • Yes & No ID: 

Geochemical Analyses 

Ferrous Iron: ma/L 

DO: ' ma/L 

Nitrate: ' mq / l 

Sulfate: * mq/L 

Alkalinity: ma/L 

5. COMMENTS 5. COMMENTS 
r ™ * i . j . " ^ ~ f- • • ——--—•—•—— 

Note: Include comments such as well condition, odor, presence of NAPL or other items not on the field data sheet. 

F O R M S W - \ fRsv 6/8/99 - w a m 



BROWN AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: Q U " ^ 

1. PROJECT INFORMATION 
Pro)ect Number: j X 1 ^ ^ Task Number: O 1 ^ D a t e : " } " T l m e : ) ^ " ^ 

Client: ^ S i ^ C * Personnel: Q & F z , f < S ^ G 0 \ 

Proiect Location: f-1 ̂ o U Weather: ^ " ^ " S v—•1 ^ 

2. WELL DATA 

Casing Diameter: inches Type: Q.PVC • Stainless • Galv. Steel • Teflon® • Other: 

U 
Screen Diameter: inches 

Type: & PVC • Stainless • Galv. Steel • Teflon® Q Other: 

Total Depth of Well: 6> ( ' 3 feet From: a Top of Well Casing (TOC) • Top of Protective Casing • Other 

Depth to Static W a t e r : j A . Y \ feet From: rjj Top of Well Casing (TOC) • Top of Protective Casing • Other 
1 — i — k 1 

Depth t o Product: "~"" feet From: Q Top of Well Casing (TOC) Q Top of Protective Casing • Other 

Length of Water Column:^- " 1 1 feet Well Volume: ^ ' a a | Sr-roonori Interval (from GSV. 

Note: 2-Inch well = 0.167 gal/ft 4-inch well = 0.667 gal/ft 

3. PURGE DATA \> 
»JS-Bailer. Size: J Q Bladder Pump Q 2" Submersible Pump Q 4" Submersible Pump 

Purge Method: Q C e n t r i fuaa l Pump • Peristaltic Puma • Inertlal Lift Pumo • Other: Equipment ModelC <;) 

. . . . . n .„ ., • Stainless & PVC • Teflon® • Other: , , ^ 
M r t e n a b : ^ m p / B a , l e r • Dedicated Q Prepared Off-Site • Field Cleaned r> Disposable ). V ^ * ^ ' 0 ° 

M i l ikjls R >L>H/TUL>II iu ^ Polyethylene • PolVDropvlene • Teflon® • Other: t V ^ ' " 5 ' " ' 
p ' • Dedicated • Prepared Off-Site Q Field Cleaned & Disposable 2. 

Was well purged dry? • y e s • No Pumpina Rate: aal/min 3 

Time 
Cum. Gallons 

Removed 
pH Temp 

Spec. 
Cond . 

Eh 
Dissolved 
Oxygen 

Turbidity 
Other: 

Comments 

IA un 1 3 — — 
CS[ZXJL A y 

( 

A. SAMPLING DATA 
1 v 

M th w/-•>. ^ B a l l e r ' S i z e : - ! • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
Metnod(s). Q Peristaltic PumD • Inertlal Uft PumD • Other: 

Materials: Pump/Bailer ° Stainless E>Vvc • Teflon® • Other: 
H Q Dedicated • Prepared Off-Site • Field Cleaned Jtf Disposable 

y , . | T i • IQ Q Polyethylene • Polypropylene • Teflon® Other: A J ~ ) L<> -^-
Matenais. UDing/i<ope Q D e d | C a t e d Q P r e p a r e a otf-Slte • Field Cleaned & Disposable 

Depth t o Water at Time of Samplina: Field Filtered? • Yes & No 

Sample ID: ° 1 A J > L ' Sample Time: ' ^ 2 ) D # of Containers: /' ^ 

Duollcate Sample Col lected? • YesAi No ID: 

Geochemica l Analyses 

Ferrous Iron: & i ^ mg/L 

DO: C o 2- mg/l 

Nitrate: mg/ l 

Sulfate: mg/L 

Alkalinity: ~~l 7 c ) mg/L 

5. COMMENTS $ u c c , x 0 < — ^ l A j 3,77 ^ r <*> p J o r r 

/Vote: Include comments such as well condition, odor, presence of NAPL or other items not on the field data sheet. 



B 

® 



APPENDIX B 

Laboratory Analytical Report for Groundwater Samples 

\VBCHOU01\PROJECTS\Wp\BJSERV\12832\060r.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 

(713) 660-0901 

Case Narrative for: 

Brown & Caldwell 

Certificate of Analysis Number: 

00030291 

Report To: Project Name: BJ Service, Hobbs, NM 

Brown & Caldwell 

Rick Rexroad 

1415 Louisiana 

Suite 2500 

Houston 

TX 

77002-

ph (713) 759-0999 

Site: BJ-Hobbs 

Site Address: 

PO Number: 

State: New Mexico 

State Cert. No.: 

fax: (713) 308-3886 Date Reported: 03/24/2000 

Your sample ID " MW-1 " (SPL ID: 00030291-01) was randomly selected for the use in SPL's quality control program for the Total Metals 
analysis by SW846 method 6010B. The Matrix Spike (MS) and Matrix Spike Duplicate (MSD) recoveries were outside of the advisable 
quality control limits for Calcium and Sodium (Batch ID: 3621 and 3621A), due to matrix interference. A Post Digestion spike (PDS) and a 
Post Digestion Spike Duplicate (PDSD) was performed and all recoveries were also outside of the advisable quality control limit. A 
Laboratory Control Sample (LCS) was analyzed as a quality control check for the analytical batch and all recoveries were within 
acceptable limits. 

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

Please do not hesitate to contact us if you have any questions or comments pertaining to this data report. Please reference the above 
Certificate of Analysis Number. 

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

This report shall not be reproduced except in full, without the written approval of the laboratory. The reported results are only 
representative of the samples submitted for testing. 

03/24/2000 

Date 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Brown & Caldwell 

Certificate of Analysis Number: 
00030291 

eport To: 

Fax To: 

Brown & Caldwell 

Rick Rexroad 

1415 Louisiana 

Suite 2500 

Houston 

TX 

77002-

ph: (713) 759-0999 

Brown & Caldwell 

Rick Rexroad 

fax: (713) 308-3886 

fax: (713) 308-3886 

Proiect Name: 

Site: 

Site Address: 

PO Number: 

State: 

State Cert. No.: 

Oate Reported: 

BJ Service, Hobbs, NM 

BJ-Hobbs 

New Mexico 

1 Client Sample ID | Lab Sample ID Matrix Date Collected Date Received COC ID HOLD 

»V-1 
V-3 

00030291-01 Water 3/9/00 5:20:00 PM 3/10/00 10:00:00 AM • 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

00030291-02 Water 3/9/00 4:45:00 PM 3/10/00 10:00:00 AM 
MW-11A 00030291-03 Water 3/9/00 4:05:00 PM 3/10/00 10:00:00 AM 

<V-4 
00030291-04 Water 3/9/00 3:15:00 PM 3/10/00 10:00:00 AM 
00030291-05 Water 3/9/00 2:35:00 PM 3/10/00 10:00:00 AM 

MW-12D 
" i/V-8 

00030291-06 Water 3/9/00 1:45:00 PM 3/10/00 10:00:00 AM 
00030291-07 Water 3/9/00 11:40:00 AM 3/10/00 10:00:00 AM 

00030291-08 Water 3/9/00 11:15:00 AM 3/10/00 10:00.00 AM 
W-S 

TripBlank #1 2/29/00 

00030291-09 Water 3/9/00 10:30:00 AM 3/10/00 10:00:00 AM 

00030291-10 Water 3/9/00 3/10/00 10:00:00 AM 

p Blank #2 2/29/00 00030291-11 Water 3/9/00 3/10/00 10:00:00 AM 

fp Blank #3 2/29/00 00030291-12 Water 3/9/00 3/10/00 10:00:00 AM 
Trip Blank #4 2/29/00 00030291-13 Water 3/9/00 3/10/00 10:00:00 AM 

I 
1 
I 
I 

p Blank #5 2/29/00 00030291-14 Water 3/9/00 3/10/00 10:00:00 AM 

3/24/00 

i i , Bernadette 

' " u s t o m e r Service Manager 

1 
i 
o 

Joel Grice 

Laboratory Director 

Ted Yen 

Quality Assurance Officer 

Date 

3/24/00 11:06:05 AM 

n a n 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Cl ient Sample ID MW-1 Col lec ted: 3/9/00 5:20:00 P SPL Samp le ID: 00030291-01 

Site: BJ - Hobbs 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

ALKALINITY, B I C A R B O N A T E MCL M2320 B Units: mg/L 
Alkalinity, Bicarbonate 89.1 2 1 03/13/00 11:30 AB 218394 

ALKALINITY, C A R B O N A T E MCL M2320 B Units: mg/L 
Alkalinity, Carbonate ND 2 1 03/13/00 11:30 AB 218447 

CHLORIDE, T O T A L MCL E325.3 Units: mg/L 
Chloride 258 5 5 03/17/00 10:30 CV 221886 

D I E S E L RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics 14 2 10 03/23/00 12:56 RR 225975 

Surr: Pentacosane 124 % 18-120 10 * 03/23/00 12:56 RR 225975 

Run ID/Seq #: HP_V_000316A-225975 
Preo Method Preo Date PreD Initials 
SW3510B 03/12/2000 14:35 KL 

FLUORIDE- IC MCL E300 Units: mg/L 
Fluoride 1.7 0.1 1 03/10/00 12:57 ES 221800 

G A S O L I N E R A N G E O R G A N I C S MCL SW8015B Units: mg/L 
Gasoline Range Organics 1.3 0.1 1 03/18/00 20:16 LJ 221919 

Surr: 1,4-Difluorobenzene 93.0 % 74-121 1 03/18/00 20:16 LJ 221919 
Surr: 4-Bromofluorobenzene 124 % 55-150 1 03/18/00 20:16 LJ 221919 

HARDNESS, T O T A L (TITRIMETRIC, EDTA) MCL E130.2 Units: mg/L 
Hardness (As CaC03) 600 50 10 03/22/00 10:15 CV 225428 

H E A D S P A C E G A S A N A L Y S I S MCL RSK147 Units: mg/L 
Ethane ND 0.0025 1 03/22/00 14:09 AB 225474 
Ethylene ND 0.0032 1 03/22/00 14:09 AB 225474 
Methane ND 0.0012 1 03/22/00 14:09 AB 225474 

M E R C U R Y , T O T A L MCL SW7470A Units: mg/L 
Mercury 0.000695 0.0002 1 03/17/00 12:28 PB 220732 

Run ID/Seq #: HGL_000317A-220732 
| Preo Method Preo Date PreD Initials | 

03/17/2000 0:00 

M E T A L S BY METHOD 6010B, TOTAL MCL SW6010B Units: mg/L 
Arsenic 0.0178 0.005 1 03/21/00 22:39 EG 224433 
Lead ND 0.005 1 03/21/00 22:39 EG 224433 

Selenium ND 0.005 1 03/21/00 22:39 EG 224433 
Barium 0.0917 0.005 1 03/14/00 16:52 E_B 218606 
Cadmium ND 0.005 1 03/14/00 16:52 E_B 218606 

Calcium 155 0.1 1 03/14/00 16:52 E_B 218606 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 3/24/oo 11:08:08 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713)660-0901 

Client Sample ID MW-1 Collected: 3/9/00 5:20:00 P SPL Sample ID: 00030291-01 

Site: BJ-Hobbs 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 
Chromium ND 0.01 1 03/14/00 16:52 E_B 218606 
Magnesium 41.3 0.1 1 03/14/00 16:52 E_B 218606 
Potassium 4.01 2 1 03/14/00 16:52 E_B 218606 
Silver ND 0.01 1 03/14/00 16:52 E_B 218606 
Sodium 123 0.5 1 03/14/00 16:52 E_B 218606 

Run ID/Seq #: TJA_000314A-218606 
PreD Method PreD Date Preo Initials 

SW3010A 03/10/2000 12:30 AA 
Run ID/Seq #: TJAT_000321A-224433 
PreD Method PreD Date PreD Initials 

SW3010A 03/10/2000 12:30 _AA 

NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L 
Nitrogen.Nitrate (As N) 0.33 0.1 1 03/10/00 12:19 ES 218016 

POLYNUCLEAR AROMATIC HYDROCARBONS MCL SW8310 Units: ug/L 
Acenaphthene 0.28 0.1 1 03/21/00 22:31 LJ 225392 
Acenaphthylene 0.91 0.1 1 03/21/00 22:31 LJ 225392 

Anthracene 0.12 0.1 1 03/21/00 22:31 LJ 225392 
Benz(a)anthracene 0.18 0.1 1 03/21/00 22:31 LJ 225392 
Benzo(a)pyrene ND 0.1 1 03/21/00 22:31 LJ 225392 
Benzo(b)fluoranthene. ND 0.1 1 03/21/00 22:31 LJ ,225392 
Benzo(g,h,i)perylene ND 0.1 . . 1 03/21/00 22:31 LJ 225392 
Benzo(k)fluorantherie ND 0.1 1 03/21/00 22:31 LJ 225392 
Chrysene ND 0.1 1 03/21/00 22:31 LJ 225392 
Dibenzo(a,h)anthracene ND 0.1 1 03/21/00 22:31 LJ 225392 

Fluoranthene ND 2 20 03/22/00 13:30 LJ 225385 

Fluorene 25 2 20 03/22/00 13:30 LJ 225385 
lndeno(1,2,3-cd)pyrene ND 0.1 1 03/21/00 22:31 LJ 225392 

Naphthalene 2.4 2 20 03/22/00 13:30 LJ 225385 

Phenanthrene 0.65 0.1 1 03/21/00 22:31 LJ 225392 

Pyrene ND 2 20 03/22/00 13:30 LJ 225385 
Surr: 1-Fluoronaphthalene 122 % 30-140 1 03/21/00 22:31 LJ 225392 
Surr: 1-Fluoronaphthalene D % 30-140 20 * 03/22/00 13:30 LJ 225385 
Surr: Phenanthrene-d10 D % 35-140 20 * 03/22/00 13:30 LJ 225385 

Surr: Phenanthrene-d10 131 % 35-140 1 03/21/00 22:31 LJ 225392 
Run ID/Seq #: 2_000321B-225385 
PreD Method PreD Date PreD Initials 
SW3510B 03/11/2000 14:51 KL 
Run ID/Seq #: 2_000321 B-225392 
PreD Method Preo Date PreD Initials 

SW3510B 03/11/2000 14:51 KL 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 3'24/oo 11 ;°8:09 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 6604901 

Client Sample ID MW-1 Collected: 3/9/00 5:20:00 P SPL Sample ID: 00030291-01 

Site: BJ-Hobbs 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND . 1 1 03/18/00 20:16 LJ 221721 
Ethylbenzene ND 1 1 03/18/00 20:16 LJ 221721 
Toluene ND 1 1 03/18/00 20:16 LJ 221721 
Xylenes.Total 9.1 1 1 03/18/00 20:16 LJ 221721 

Sun-: 1,4-Difluorobenzene 88.1 % 72-137 1 03/18/00 20:16 LJ 221721 

Surr: 4-Bromofluorobenzene 85.7 % 48-156 1 03/18/00 20:16 LJ 221721 

S U L F A T E MCL E300 Units: mg/L 
Sulfate 530 20 100 03/15/00 11:35 ES 219741 

Qualifiers: ND/U - Not Detected al the Reporting Limit 

B - Analyte detected in the associated Method Blank 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 

>MCL - Result Over Maximum Contamination Limit(MCL) 

D - Surrogate Recovery Unreportable due to Dilution 

3/24/00 11:08:10 AM 



HOUSTON LABORATORY 
B8B0 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Cl ient Sample ID MW-3 Col lec ted: 3/9/00 4:45:00 P SPL Sample ID: 00030291-02 

Site: BJ-Hobbs 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

ALKALINITY, B I C A R B O N A T E MCL M2320 B Units: mg/L 
Alkalinity, Bicarbonate 248 2 1 03/13/00 11:30 AB 218396 

ALKALINITY, CARBONATE MCL M2320 B Units: mg/L 
Alkalinity, Carbonate ND 2 1 03/13/00 11:30 AB 218449 

CHLORIDE, TOTAL MCL E325.3 Units: mg/L 
Chloride 196 2 2 03/17/00 10:30 CV 221889 

D I E S E L RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics 0.32 0.2 1 03/22/00 12:02 RR 225967 

Surr: Pentacosane 155 % 18-120 1 * 03/22/00 12:02 RR 225967 

Run ID/Seq #: HP_V_000316A-225967 
Preo Method Preo Date PreD Initials 
SW3510B 03/12/2000 14:35 KL 

FLUORIDE- IC MCL E300 Units: mg/L 
Fluoride 1.1 0.1 1 03/10/00 12:57 ES 221803 

GASOLINE RANGE O R G A N I C S MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 03/18/00 17:16 LJ 221911 

Surr: 1,4-Difluorobenzene 94.7 % 74-121 1 03/18/00 17:16 LJ 221911 

Surr: 4-Bromofluorobenzene 107 % 55-150 1 03/18/00 17:16 LJ 221911 

HARDNESS, TOTAL (TITRIMETRIC, EDTA) MCL E130.2 Units: mg/L 
Hardness (As CaC03) 450 25 5 03/22/00 10:15 CV 225431 

H E A D S P A C E GAS ANALYSIS MCL RSK147 Units: mg/L 
Ethane ND 0.0025 1 03/22/00 14:17 AB 225475 

Ethylene ND 0.0032 1 03/22/00 14:17 AB 225475 

Methane ND 0.0012 1 03/22/00 14:17 AB 225475 

MERCURY, TOTAL MCL SW7470A Units: mg/L 
Mercury ND 0.0002 1 03/17/00 12:28 PB 220729 

Run ID/Seq #: HGL_000317A-220729 
PreD Method PreD Date Preo Initials 

SW7470A 03/17/2000 9:00 PB 

M E T A L S BY METHOD 6010B, T O T A L MCL SW6010B Units: mg/L 
Arsenic 0.00817 0.005 1 03/21/00 23:16 EG 224440 

Lead ND 0.005 1 03/21/00 23:16 EG 224440 

Selenium ND 0.005 1 03/21/00 23:16 EG 224440 

Barium 0.108 0.005 1 03/14/00 17:24 E_B 218614 

Cadmium ND 0.005 1 03/14/00 17:24 E_B 218614 

Calcium 119 0.1 1 03/14/00 17:24 E_B 218614 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 3'24/oo 11:0B-.12 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 860-0901 

Client Sample ID MW-3 Collected: 3/9/00 4:45:00 P SPL Sample ID: 00030291-02 

Site: BJ-Hobbs 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

Chromium ND 0.01 1 03/14/00 17:24 E_B 218614 

Magnesium 27.5 0.1 1 03/14/00 17:24 E_B 218614 

Potassium 4.11 2 1 03/14/00 17:24 E_B 218614 

Silver ND 0.01 1 03/14/00 17:24 E_B 218614 

Sodium 112 0.5 1 03/14/00 17:24 E_B 218614 

Run ID/Seq #: TJA_000314A-218614 
PreD Method Preo Date PreD Initials 
SW3010A 03/10/2000 12:30 AA 
Run ID/Seq #: TJATJ300321A-224440 
PreD Method PreD Date PreD Initials 
SW3010A 03/10/2000 12:30 _AA 

NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L 
Nitrogen.Nitrate (As N) 2.9 0.1 1 03/10/00 12:19 ES 218019 

POLYNUCLEAR AROMATIC HYDROCARBONS MCL SW8310 Units: ug/L 
Acenaphthene ND 0.1 1 03/21/00 23:10 LJ 225393 
Acenaphthylene ND 0.1 1 03/21/00 23:10 LJ 225393 

Anthracene ND 0.1 1 03/21/00 23:10 LJ 225393 

Benz(a)anthracene ND 0.1 1 03/21/00 23:10 LJ 225393 
Benzo(a)pyrene ND 0.1 1 03/21/00 23:10 LJ 225393 
Benzo(b)fluoranthene ND 0.1 1 03/21/00 23:10 LJ 225393 

Benzo(g,h,i)perylene ND 0.1 1 03/21/00 23:10 LJ 225~39~3 

Benzo(k)fiuoranthene ND 0.1 1 03/21/00 23:10 LJ 225393 

Chrysene ND 0.1 1 03/21/00 23:10 LJ 225393 

Dibenzo(a,h)anthracene ND 0.1 1 03/21/00 23:10 LJ 225393 

Fluoranthene ND 0.1 1 03/21/00 23:10 LJ 225393 

Fluorene ND 0.1 1 03/21/00 23:10 LJ 225393 

lndeno(1,2,3-cd)pyrene ND 0.1 1 03/21/00 23:10 LJ 225393 

Naphthalene ND 0.1 1 03/21/00 23:10 LJ 225393 
Phenanthrene ND 0.1 1 03/21/00 23:10 LJ 225393 

Pyrene ND 0.1 1 03/21/00 23:10 LJ 225393 

Surr: 1-Fluoronaphthalene 54.6 % 30-140 1 03/21/00 23:10 LJ 225393 
Surr: Phenanthrene-d10 74.1 % 35-140 1 03/21/00 23:10 LJ 225393 

Run ID/Seq #: 2_000321B-225393 
PreD Method PreD Date PreD Initials 
SW3510B 03/11/2000 14:51 KL 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 3«4/oo 11:0B-.12 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713)660-0901 

Client Sample ID MW-3 Collected: 3/9/00 4:45:00 P SPL Sample ID: 00030291-02 

Site: BJ-Hobbs 

Analyses/Meth od Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 03/18/00 17:16 LJ 221634 

Ethylbenzene ND 1 1 03/18/00 17:16 LJ 221634 

Toluene ND 1 1 03/18/00 17:16 LJ 221634 

Xylenes.Total ND 1 1 03/18/00 17:16 LJ 221634 
Surr: 1,4-Difluorobenzene 85.7 % 72-137 1 03/18/00 17:16 LJ 221634 

Surr: 4-Bromofluorobenzene 93.1 % 48-156 1 03/18/00 17:16 LJ 221634 

S U L F A T E MCL E300 Units: mg/L 
Sulfate 190 5 25 03/15/00 11:35 ES 219744 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 3/24/oo H:0B:13 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713)660-0901 

Cl ient Sample ID MW-11 A Collected: 3/9/00 4:05:00 P SPL Sample ID: 00030291-03 

Site: B J - Hobbs 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

ALKALINITY, B I C A R B O N A T E MCL M2320 B Units: mg/L 
Alkalinity, Bicarbonate 703 2 1 03/13/00 11:30 AB 218397 

ALKALINITY, C A R B O N A T E MCL M2320 B Units: mg/L 
Alkalinity, Carbonate ND 2 1 03/13/00 11:30 AB 218450 

CHLORIDE, T O T A L MCL E325.3 Units: mg/L 
Chloride 1290 25 25 03/17/00 10:30 CV 221890 

D I E S E L RANGE O R G A N I C S MCL SW8015B Units: mg/L 
Diesel Range Organics 043 0 2 1 03/22/00 12:40 RR 225968 

Surr: Pentacosane 84.0 % 18-120 1 03/22/00 12:40 RR 225968 

Run ID/Seq #: HP_V_000316A-225968 
PreD Method PreD Date PreD Initials 

SW3510B 03/12/2000 14:35 KL 

FLUORIDE- IC MCL E300 Units: mg/L 
Fluoride ND 0.1 1 03/10/00 12:57 ES 221804 

GASOLINE R A N G E O R G A N I C S MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 03/18/00 19:50 LJ 221918 

Surr: 1,4-Difluorobenzene 94.3 % 74-121 1 03/18/00 19:50 LJ 221918 

Surr: 4-Bromofluorobenzene 102 % 55-150 1 03/18/00 19:50 LJ 221918 

HARDNESS, T O T A L (TITRIMETRIC, EDTA) MCL E130.2 Units: mg/L 
Hardness (As CaC03) 880 50 10 03/22/00 10:15 CV 225432 

H E A D S P A C E G A S A N A L Y S I S MCL RSK147 Units: mg/L 
Ethane ND 0.0025 1 03/22/00 14:26 AB 225476 
Ethylene ND 0.0032 1 03/22/00 14:26 AB 225476 

Methane 0.037 0.0012 1 03/22/00 14:26 AB 225476 

MERCURY, T O T A L MCL SW7470A Units: mg/L 
Mercury ND 0.0002 1 03/17/00 12:28 PB 220733 

Run ID/Seq #: HGL_000317A-220733 
PreD Method Preo Date PreD Initials 

SW7470A 03/17/2000 9:00 PB 

M E T A L S BY METHOD 6010B, T O T A L MCL SW6010B Units: mg/L 
Arsenic 0.108 0.005 1 03/21/00 23:22 EG 224441 

Lead 0.00595 0.005 1 03/21/00 23:22 EG 224441 

Selenium ND 0.005 1 03/21/00 23:22 EG 224441 

Barium 0.872 0.005 1 03/14/00 17:28 E_B 218615 

Cadmium ND 0.005 1 03/14/00 17:28 E_B 218615 

Calcium 229 0.1 1 03/14/00 17:28 E_B 218615 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 3/24/00 H:OB:15AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 6604901 

Client Sample ID MW-11 A Collected: 3/9/00 4:05:00 P SPL Sample ID: 00030291-03 

Site: BJ-Hobbs 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

Chromium 0.0342 O0J 1 03/14/00 17:28 E_B 218615 

Magnesium 47.7 0.1 1 03/14/00 17:28 E_B 218615 

Potassium 1(^6 2 1 03/14/00 17:28 E_B 218615 

Silver ND 0.01 1 03/14/00 17:28 E_B 218615 

Sodium 608 1 2 03/15/00 21:18 E_B 220048 

Run ID/Seq #: TJA_000314A-218615 
PreD Method PreD Date PreD Initials 
SW3010A 03/10/2000 12:30 AA 
Run ID/Seq #: TJA_000315B-220048 
PreD Method PreD Date PreD Initials 
SW3010A 03/10/2000 12:30 AA 
Run ID/Seq #: TJAT.000321A-224441 
Preo Method PreD Date PreD Initials 
SW3010A 03/10/2000 12:30 _AA 

NITROGEN, N ITRATE (AS N) MCL E300 Units: mg/L 
Nitrogen.Nitrate (As N) 0.11 0.1 1 03/10/00 12:19 ES 218020 

P O L Y N U C L E A R AROMATIC H Y D R O C A R B O N S MCL SW8310 Units: ug/L 
Acenaphthene ND 0.1 1 03/21/00 23:49 LJ 225394 
Acenaphthylene ND 0.1 1 03/21/00 23:49 LJ 225394 
Anthracene ND 0.1 1 03/21/00 23:49 LJ 225394 
Benz(a)anthracene ND 0.1 1 03/21/00 23:49 LJ 225394 
Benzo(a)pyrene ND 0.1 1 03/21/00 23:49 LJ 225394 
Benzo(b)fluoranthene ND 0.1 1 03/21/00 23:49 LJ 225394 
Benzo(g,h,i)perylene ND 0.1 1 03/21/00 23:49 LJ 225394 
Benzo(k)fluoranthene ND 0.1 1 03/21/00 23:49 LJ 225394 
Chrysene ND 0.1 1 03/21/00 23:49 LJ 225394 
Dibenzo(a,h)anthracene ND 0.1 1 03/21/00 23:49 LJ 225394 
Fluoranthene ND 0.1 1 03/21/00 23:49 LJ 225394 
Fluorene ND 0.1 1 03/21/00 23:49 LJ 225394 
lndeno(1,2,3-cd)pyrene ND 0.1 1 03/21/00 23:49 LJ 225394 
Naphthalene 0.12 0.1 1 03/21/00 23:49 LJ 225394 
Phenanthrene ND 0.1 1 03/21/00 23:49 LJ 225394 
Pyrene ND 0.1 1 03/21/00 23:49 LJ 225394 

Surr: 1-Fluoronaphthalene 63.2 % 30-140 1 03/21/00 23:49 LJ 225394 
Surr: Phenanthrene-d10 76.8 % 35-140 1 03/21/00 23:49 LJ 225394 

Run ID/Seq #: 2_000321B-225394 
Preo Method PreD Date PreD Initials 
SW3510B 03/11/2000 14:51 KL 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 3/24/00 H:08:15 AM 



HOUSTON LABORATORY 
BSSD INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Client Sample ID MW-11 A Collected: 3/9/00 4:05:00 P SPL Sample ID: 00030291-03 

Site: BJ-Hobbs 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene 1.2 1 1 03/18/00 19:50 LJ 221720 

Ethylbenzene ND 1 1 03/18/00 19:50 LJ 221720 
Toluene ND 1 1 03/18/00 19:50 LJ 221720 

Xylenes.Total ND 1 1 03/18/00 19:50 LJ 221720 
Surr: 1,4-Ditluorobenzene 85.6 % 72-137 1 03/18/00 19:50 LJ 221720 

Surr: 4-Bromofluorobenzene 88.1 % 48-156 1 03/18/00 19:50 LJ 221720 

S U L F A T E MCL E300 Units: mg/L 
Sulfate 270 5 25 03/15/00 11:35 ES 219745 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL a/24/oo H:08:ISAM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID MW-9 Collected: 3/9/00 3:15:00 P SPL Sample ID: 00030291-04 

Site: BJ- Hobbs 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

ALKALINITY, BICARBONATE MCL M2320 B Units: mg/L 
Alkalinity, Bicarbonate 279 2 1 03/13/00 11:30 AB 218398 

ALKALINITY, CARBONATE MCL M2320 B Units: mg/L 
Alkalinity, Carbonate ND 2 1 03/13/00 11:30 AB 218451 

CHLORIDE, TOTAL MCL E325.3 Units: mg/L 
Chloride 131 2 2 03/17/00 10:30 CV 221891 

D I E S E L RANGE O R G A N I C S MCL SW8015B Units: mg/L 
Diesel Range Organics 066 0 2 1 03/22/00 13:18 RR 225969 

Surr: Pentacosane 142 % 18-120 1 * 03/22/00 13:18 RR 225969 

Run ID/Seq #: HP_V_000316A-225969 
PreD Method PreD Date PreD Initials 

SW3510B 03/12/2000 14:35 KL 

FLUORIDE- IC MCL E300 Units: mg/L 
Fluoride 1.5 0.1 1 03/10/00 12:57 ES 221807 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics 1.3 0.1 1 03/18/00 17:42 LJ 221912 

Surr: 1,4-Difluorobenzene 94.0 % 74-121 1 03/18/00 17:42 LJ 221912 

Surr: 4-Bromofluorobenzene 110 % 55-150 1 03/18/00 17:42 LJ 221912 

HARDNESS, TOTAL (TITRIMETRIC, EDTA) MCL E130.2 Units: mg/L 
Hardness (As CaC03) 430 25 5 03/22/00 10:15 CV 225433 

HEADSPACE GAS ANALYSIS MCL RSK147 Units: mg/L 
Ethane ND 0.0025 1 03/22/00 14:53 AB 225478 

Ethylene ND 0.0032 1 03/22/00 14:53 AB 225478 

Methane ND 0.0012 1 03/22/00 14:53 AB 225478 

MERCURY, TOTAL MCL SW7470A Units: mg/L 
Mercury ND 0.0002 1 03/17/00 12:28 PB 220734 

Run ID/Seq #: HGL_000317A-220734 
PreD Method Preo Date Preo Initials 

SW7470A 03/17/2000 9:00 PB 

M E T A L S BY METHOD 6010B, T O T A L MCL SW6010B Units: mg/L 
Arsenic 0.00757 0.005 1 03/21/00 23:42 EG 224444 

Lead ND 0.005 1 03/21/00 23:42 EG 224444 

Selenium ND 0.005 1 03/21/00 23:42 EG 224444 

Barium 0.0419 0.005 1 03/14/00 17:32 E_B 218616 

Cadmium ND 0.005 1 03/14/00 17:32 E_B 218616 

Calcium 110 0.1 1 03/14/00 17:32 E_B 218616 

Qualifiers'. ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 3'24/oo 11:08:1BAM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 630-0901 

Client Sample ID MW-9 Collected: 3/9/00 3:15:00 P SPL Sample ID: 00030291-04 

Site: BJ-Hobbs 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 
Chromium ND 0.01 1 03/14/00 17:32 E_B 218616 
Magnesium 26.2 0.1 1 03/14/00 17:32 E_B 218616 
Potassium 4.08 2 1 03/14/00 17:32 E_B 218616 
Silver ND 0.01 1 03/14/00 17:32 E_B 218616 
Sodium 99.1 0.5 1 03/14/00 17:32 E_B 218616 

Run ID/Seq #: TJA_000314A-218616 
Preo Method PreD Date PreD Initials 
SW3010A 03/10/2000 12:30 AA 
Run ID/Seq #: TJAT_000321 A-224444 
PreD Method PreD Date PreD Initials 
SW3010A 03/10/2000 12:30 AA 

NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L 
Nitrogen.Nitrate (As N) 7.2 0.1 1 03/10/00 12:19 ES 218023 

POLYNUCLEAR AROMATIC HYDROCARBONS MCL SW8310 Units: ug/L 
Acenaphthene ND 0.1 1 03/22/00 0:28 LJ 225395 
Acenaphthylene ND 0.1 1 03/22/00 0:28 LJ 225395 
Anthracene ND 0.1 1 03/22/00 0:28 LJ 225395 
Benz(a)anthracene ND 0.1 1 03/22/00 0:28 LJ 225395 
Benzo(a)pyrene ND 0.1 1 03/22/00 0:28 LJ 225395 
Benzo(b)fluoranthene ..; > ND 0.1 1 03/22/00 0:28 LJ 225395 
Benzo(g,h,i)perylene ND 0.1 1 03/22/00 0:28 LJ 225395 
Benzo(k)fluoranthene ND 0.1 1 03/22/00 0:28 LJ 225395 
Chrysene ND 0.1 1 03/22/00 0:28 LJ 225395 
Dibenzo(a,h)anthracene ND 0.1 1 03/22/00 0:28 LJ 225395 
Fluoranthene ND 0.1 1 03/22/00 0:28 LJ 225395 
Fluorene 1.5 0.1 1 03/22/00 0:28 LJ 225395 
lndeno(1,2,3-cd)pyrene ND 0.1 1 03/22/00 0:28 LJ 225395 
Naphthalene 0.42 0.1 1 03/22/00 0:28 LJ 225395 
Phenanthrene ND 0.1 1 03/22/00 0:28 LJ 225395 
Pyrene ND 0.1 1 03/22/00 0:28 LJ 225395 

Surr: 1-Fluoronaphthalene 65.0 % 30-140 1 03/22/00 0:28 LJ 225395 
Surr: Phenanthrene-d10 72.2 % 35-140 1 03/22/00 0:28 LJ 225395 

Run ID/Seq #: 2_000321B-225395 
PreD Method PreD Date Preo Initials 
SW3510B 03/11/2000 14:51 KL 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 3/24/00 H:OB:IB AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID MW-9 Collected: 3/9/00 3:15:00 P SPL Sample ID: 00030291-04 

Site: BJ-Hobbs 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 03/18/00 17:42 LJ 221635 

Ethylbenzene ND 1 1 03/18/00 17:42 LJ 221635 

Toluene ND 1 1 03/18/00 17:42 LJ 221635 
Xylenes.Total 64 1 1 03/18/00 17:42 LJ 221635 

Surr: 1,4-Difluorobenzene 91.8 % 72-137 1 03/18/00 17:42 LJ 221635 
Surr: 4-Bromofluorobenzene 92.7 % 48-156 1 03/18/00 17:42 LJ 221635 

S U L F A T E MCL E300 Units: mg/L 
Sulfate 170 5 25 03/15/00 11:35 ES 219748 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 3'2i/oo 11:0B:19 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID OW-4 Collected: 3/9/00 2:35:00 P SPL Sample ID: 00030291-05 

Site: BJ- Hobbs 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

ALKALINITY, BICARBONATE MCL M2320 B Units: mg/L 
Alkalinity, Bicarbonate 1020 4 2 03/13/00 11:30 AB 218399 

ALKALINITY, CARBONATE MCL M2320 B Units: mg/L 
Alkalinity, Carbonate ND 4 2 03/13/00 11:30 AB 218452 

CHLORIDE, TOTAL MCL E325.3 Units: mg/L 
Chloride 258 5 5 03/17/00 10:30 CV 221892 

D I E S E L RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics 0.25 0.2 1 03/22/00 13:56 RR 225970 

Surr: Pentacosane 74.6 % 18-120 1 03/22/00 13:56 RR 225970 

Run ID/Seq #: HP_V_000316A-225970 
Preo Method PreD Date PreD Initials 

SW3510B 03/12/2000 14:35 KL 

FLUORIDE- IC MCL E300 Units: mg/L 
Fluoride 3.8 0.1 1 03/10/00 12:57 ES 221808 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 03/17/00 20:19 LJ 221549 

Surr: 1,4-Difluorobenzene 94.8 % 74-121 1 03/17/00 20:19 LJ 221549 

Surr: 4-Bromofluorobenzene 110 % 55-150 1 03/17/00 20:19 LJ "221549 

HARDNESS, TOTAL (TITRIMETRIC, EDTA) MCL E130.2 Units: mg/L 
Hardness (As CaC03) 3000 250 50 03/22/00 10:15 CV 225435 

HEADSPACE GAS ANALYSIS MCL RSK147 Units: mg/L 
Ethane ND 0.0025 1 03/22/00 15:02 AB 225479 

Ethylene ND 0.0032 1 03/22/00 15:02 AB 225479 

Methane ND 0.0012 1 03/22/00 15:02 AB 225479 

MERCURY, TOTAL MCL SW7470A Units: mg/L 
Mercury ND 0.0002 1 03/17/00 12:28 PB 220737 

Run ID/Seq #: HGL_000317A-220737 
PreD Method PreD Date Preo Initials 

SW7470A 03/17/2000 9:00 PB 

M E T A L S BY METHOD 6010B, T O T A L MCL SW6010B Units: mg/L 
Arsenic 0.034 0.005 1 03/21/00 23:48 EG 224445 
Lead 0.0355 0.005 1 03/21/00 23:48 EG 224445 

Selenium ND 0.005 1 03/21/00 23:48 EG 224445 

Barium 1.49 0.005 1 03/14/00 17:35 E_B 218617 
Cadmium ND 0.005 1 03/14/00 17:35 E_B 218617 

Calcium 882 0.5 5 03/15/00 21:22 E_B 220049 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 3/24/oo 11:08:21 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 6604901 

Client Sample ID OW-4 Collected: 3/9/00 2:35:00 P SPL Sample ID: 00030291-05 

Site: BJ-Hobbs 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 
Chromium 0.105 0.01 1 03/14/00 17:35 E_B 218617 

Magnesium 74.5 0.1 1 03/14/00 17:35 E_B 218617 

Potassium 10.7 2 1 03/14/00 17:35 E_B 218617 
Silver ND 0.01 1 03/14/00 17:35 E_B 218617 

Sodium 97.3 0.5 1 03/14/00 17:35 E_B 218617 

Run ID/Seq #: TJA_000314A-218617 
PreD Method Preo Date PreD Initials 

SW3010A 03/10/2000 12:30 AA 
Run ID/Seq #: TJA_000315B-220049 
Preo Method Preo Date Preo Initials 

SW3010A 03/10/2000 12:30 _AA 

Run ID/Seq #: TJAT_000321A-224445 
Preo Method PreD Date Preo Initials 

SW3010A 03/10/2000 12:30 AA 

NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L 
Nitrogen.Nitrate (As N) 3.6 0.1 1 03/10/00 12:19 ES 218024 

POLYNUCLEAR AROMATIC HYDROCARBONS MCL SW8310 Units: ug/L 
Acenaphthene ND 0.1 1 03/22/00 1:07 LJ 225396 

Acenaphthylene ND 0.1 . 1 03/22/00 1:07 LJ 225396 

Anthracene ND 0.1 1 03/22/00 1:07 LJ 225396 

Benz(a)anthracene ND 0.1 1 03/22/00 1:07 LJ 225396 

Benzo(a)pyrene ND 0.1 1 03/22/00 1:07 LJ 225396 

Benzo(b)fluoranthene ND 0.1 1 03/22/00 1:07 LJ 225396 

Benzo(g,h,i)perylene ND 0.1 1 03/22/00 1:07 LJ 225396 

Benzo(k)fluoranthene ND 0.1 1 03/22/00 1:07 LJ 225396 
Chrysene ND 0.1 1 03/22/00 1:07 LJ 225396 

Dibenzo(a,h)anthracene ND 0.1 1 03/22/00 1:07 LJ 225396 

Fluoranthene ND 0.1 1 03/22/00 1:07 LJ 225396 
Fluorene ND 0.1 1 03/22/00 1:07 LJ 225396 

lndeno(1,2,3-cd)pyrene ND 0.1 1 03/22/00 1:07 LJ 225396 

Naphthalene ND 0.1 1 03/22/00 1:07 LJ 225396 

Phenanthrene ND 0.1 1 03/22/00 1:07 LJ 225396 

Pyrene ND 0.1 1 03/22/00 1:07 LJ 225396 

Surr: 1-Fluoronaphthalene 48.3 % 30-140 1 03/22/00 1:07 LJ 225396 

Surr: Pfienanthrene-d10 73.7 % 35-140 1 03/22/00 1:07 LJ 225396 

Run ID/Seq #: 2_000321 B-225396 
Preo Method Preo Date PreD Initials 

SW3510B 03/11/2000 14:51 KL 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL a/24/oo H:0B:21 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713)6604901 

Client Sample ID OW-4 Collected: 3/9/00 2:35:00 P SPL Sample ID: 00030291-05 

Site: BJ-Hobbs 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 03/17/00 20:19 LJ 221564 

Ethylbenzene ND 1 1 03/17/00 20:19 LJ 221564 

Toluene ND 1 1 03/17/00 20:19 LJ 221564 

Xylenes.Total ND 1 1 03/17/00 20:19 LJ 221564 

Surr: 1,4-Difluorobenzene 86.8 % 72-137 1 03/17/00 20:19 LJ 221564 

Surr: 4-Bromofluorobenzene 95.4 % 48-156 1 03/17/00 20:19 LJ 221564 

S U L F A T E MCL E300 Units: mg/L 
Sulfate 200 5 25 03/15/00 11:35 ES 219749 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 3/24/00 n:oa:22 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 600-0901 

Client Sample ID MW-12D Collected: 3/9/00 1:45:00 P SPL Sample ID: 00030291-06 

Site: BJ- Hobbs 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq.» 

ALKALINITY, BICARBONATE MCL M2320 B Units: mg/L 
Alkalinity, Bicarbonate 244 2 1 03/13/00 11:30 AB 218400 

ALKALINITY, CARBONATE MCL M2320 B Units: mg/L 
Alkalinity, Carbonate ND 2 1 03/13/00 11:30 AB 218453 

CHLORIDE, T O T A L MCL E325.3 Units: mg/L 
Chloride 117 2 2 03/17/00 10:30 CV 221893 

D I E S E L RANGE ORGANICS MCL SW801SB Units: mg/L 
Diesel Range Organics 024 0 2 1 03/22/00 14:34 RR 225971 

Surr: Pentacosane 126 % 18-120 1__* 03/22/00 14:34 RR 225971 

Run ID/Seq #: HP_V_000316A-225971 
PreD Method Preo Date PreD Initials 

SW3510B 03/12/2000 14:35 KL 

FLUORIDE- IC MCL E300 Units: mg/L 
Fluoride 1.3 0.1 1 03/10/00 12:57 ES 221809 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 03/18/00 18:07 LJ 221914 

Sun-: 1,4-Difluorobenzene 94.3 % 74-121 1 03/18/00 18:07 LJ 221914 

Surr: 4-Bromofluorobenzene 108 % 55-150 1 03/18/0018:07 LJ 221914 

HARDNESS, TOTAL (TITRIMETRIC, EDTA) MCL E130.2 Units: mg/L 
Hardness (As CaC03) 260 25 5 03/22/00 10:15 CV 225436 

HEADSPACE GAS ANALYSIS MCL RSK147 Units: mg/L 
Ethane ND 0.0025 1 03/22/00 15:10 AB 225480 

Ethylene ND 0.0032 1 03/22/00 15:10 AB 225480 

Methane ND 0.0012 1 03/22/00 15:10 AB 225480 

MERCURY, T O T A L MCL SW7470A Units: mg/L 
Mercury ND 0.0002 1 03/17/00 12:28 PB 220738 

Run ID/Seq #: HGL_000317A-220738 
PreD Method PreD Date Preo Initials 

SW7470A 03/17/2000 9:00 PB 

M E T A L S BY METHOD 6010B, T O T A L MCL SW6010B Units: mg/L 
Arsenic 0.0143 0.005 1 03/21/00 23:54 EG 224446 

Lead ND 0.005 1 03/21/00 23:54 EG 224446 

Selenium ND 0.005 1 03/21/00 23:54 EG 224446 

Barium 0.0962 0.005 1 03/14/00 17:39 E_B 218619 

Cadmium ND 0.005 1 03/14/00 17:39 E_B 218619 

Calcium 78.1 0.1 1 03/14/00 17:39 E_B 218619 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 3/24/00 11:0B:24 AM 



HOUSTON LABORATORY 
6880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Cl ient Sample ID MW-12D Col lec ted: 3/9/00 1:45:00 P SPL Sample ID: 00030291-06 

Site: BJ-Hobbs 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 
Chromium ND 0.01 1 03/14/00 17:39 E_B 218619 
Magnesium 7.25 0.1 1 03/14/00 17:39 E_B 218619 
Potassium 70.6 2 1 03/14/00 17:39 E_B 218619 
Silver ND 0.01 1 03/14/00 17:39 E_B 218619 
Sodium 103 0.5 1 03/14/00 17:39 E_B 218619 

Run ID/Seq #: TJA_000314A-218619 
PreD Method PreD Date PreD Initials 
SW3010A 03/10/2000 12:30 AA 
Run ID/Seq #: TJAT_000321A-224446 
Preo Method PreD Date PreD Initials 

SW3010A 03/10/2000 12:30 AA 

NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L 
Nitrogen.Nitrate (As N) 0.14 0.1 1 03/10/00 12:19 ES 218025 

P O L Y N U C L E A R AROMATIC H Y D R O C A R B O N S MCL SW8310 Units: ug/L 
Acenaphthene ND 0.1 1 03/22/00 16:06 LJ 225397 
Acenaphthylene ND 0.1 1 03/22/00 16:06 LJ 225397 

Anthracene ND 0.1 1 03/22/00 16:06 LJ 225397 
Benz(a)anthracene ND 0.1 1 03/22/00 16:06 LJ 225397 
Benzo(a)pyrene ND 0.1 1 03/22/00 16:06 LJ 225397 
Benzo(b)fluoranthene ND 0.1 1 03/22/00 16:06 U 225397 
Benzo(g,h,i)perylene ND 0.1 1 03/22/00 16:06 LJ 225397 

Benzo(k)fiuoranthene ND 0.1 1 03/22/00 16:06 LJ 225397 
Chrysene ND 0.1 1 03/22/00 16:06 LJ 225397 
Dibenzo(a,h)anthracene ND 0.1 1 03/22/00 16:06 LJ 225397 
Fluoranthene ND 0.1 1 03/22/00 16:06 LJ 225397 
Fluorene ND 0.1 1 03/22/00 16:06 LJ 225397 
lndeno(1,2,3-cd)pyrene ND 0.1 1 03/22/00 16:06 LJ 225397 
Naphthalene ND 0.1 1 03/22/00 16:06 LJ 225397 
Phenanthrene ND 0.1 1 03/22/00 16:06 LJ 225397 
Pyrene ND 0.1 1 03/22/00 16:06 LJ 225397 

Surr: 1-Fluoronaphthalene 55.5 % 30-140 1 03/22/00 16:06 LJ 225397 
Surr: Phenanthrene-d10 75.2 % 35-140 1 03/22/00 16:06 LJ 225397 

Run ID/Seq #: 2_000321 B-225397 
Preo Method Preo Date Preo Initials 
SW3510B 03/11/2000 14:51 KL 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 3'24/oo 11 :oe:25 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID MW-12D Collected: 3/9/00 1:45:00 P SPL Sample ID: 00030291-06 

Site: BJ-Hobbs 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 03/17/00 23:20 LJ 221566 
Ethylbenzene ND 1 1 03/17/00 23:20 LJ 221566 
Toluene ND 1 1 03/17/00 23:20 LJ 221566 
Xylenes.Total ND 1 1 03/17/00 23:20 LJ 221566 

Surr: 1,4-Difluorobenzene 87.6 % 72-137 1 03/17/00 23:20 LJ 221566 
Surr: 4-Bromofluorobenzene 95.0 % 48-156 1 03/17/00 23:20 LJ 221566 

S U L F A T E MCL E300 Units: mg/L 
Sulfate 200 5 25 03/15/00 11:35 ES 219750 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 3/24/00 11:08:25 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 6604901 

Client Sample ID MW-8 Collected: 3/9/00 11:40:00 SPL Samp le ID: 00030291-07 

Site: BJ- Hobbs 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

ALKALINITY, B I C A R B O N A T E MCL M2320 B Units: mg/L 
Alkalinity, Bicarbonate 362 2 1 03/13/00 11:30 AB 218401 

ALKALINITY, C A R B O N A T E MCL M2320 B Units: mg/L 
Alkalinity, Carbonate ND 2 1 03/13/00 11:30 AB 218454 

CHLORIDE, T O T A L MCL E325.3 Units: mg/L 
Chloride 241 5 5 03/17/00 10:30 CV 221894 

D I E S E L RANGE O R G A N I C S MCL SW8015B Units: mg/L 
Diesel Range Organics 0.55 0.2 1 03/22/00 15:12 RR 225972 

Surr: Pentacosane 84.2 % 18-120 1 03/22/00 15:12 RR 225972 
Run ID/Seq #: HP_V_000316A-225972 
Preo Method Preo Date PreD Initials 

SW3510B 03/12/2000 14:35 KL 

FLUORIDE- IC MCL E300 Units: mg/L 
Fluoride 0.69 0.1 1 03/10/00 12:57 ES 221810 

GASOLINE R A N G E ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 03/18/00 18:33 LJ 221915 

Surr: 1,4-Difluorobenzene 93.7 % 74-121 1 03/18/00 18:33 LJ 221915 
Surr: 4-Bromofluorobenzene 103 % 55-150 1 03/18/00 18:33 LJ 221915 

HARDNESS, T O T A L (TITRIMETRIC, EDTA) MCL E130.2 Units: mg/L 
Hardness (As CaC03) 760 50 10 03/22/00 10:15 CV 225437 

H E A D S P A C E G A S A N A L Y S I S MCL RSK147 Units: mg/L 
Ethane ND 0.0025 1 03/22/00 15:29 AB 225481 

Ethylene ND 0.0032 1 03/22/00 15:29 AB 225481 

Methane 0.13 0.0024 2 03/23/00 11:49 AB 225487 

MERCURY, T O T A L MCL SW7470A Units: mg/L 
Mercury ND 0.0002 1 03/17/00 12:28 PB 220739 

Run ID/Seq #: HGL_000317A-220739 
PreD Method PreD Date PreD Initials 

SW7470A 03/17/2000 9:00 PB 

M E T A L S BY METHOD 6010B, TOTAL MCL SW6010B Units: mg/L 
Arsenic 0.00953 0.005 1 03/22/00 0:01 EG 224447 

Lead ND 0.005 1 03/22/00 0:01 EG 224447 

Selenium ND 0.005 1 03/22/00 0:01 EG 224447 

Barium 0.236 0.005 1 03/14/00 17:43 E_B 218620 

Cadmium ND 0.005 1 03/14/00 17:43 E_B 218620 

Calcium 215 0.1 1 03/14/00 17:43 E_B 218620 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 3/24/00 n:08:27 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 680-0901 

Cl ient Sample ID MW-8 Col lected: 3/9/00 11:40:00 SPL Sample ID: 00030291-07 

Site: BJ-Hobbs 

Analyses/Method Result Rep.Limit Dil. Fac tor QUAL Date Analyzed Analyst Seq. # 
Chromium ND 0.01 03/14/00 17:43 E_B 218620 
Magnesium 39.1 0.1 03/14/00 17:43 E_B 218620 
Potassium 4.53 2 03/14/00 17:43 E_B 218620 
Silver ND 0.01 03/14/00 17:43 E_B 218620 
Sodium 95.4 0.5 03/14/00 17:43 E_B 218620 

Run ID/Seq #: TJA_000314A-218620 
Preo Method PreD Date PreD Initials 
SW3010A 03/10/2000 12:30 AA •— 
Run ID/Seq #: TJAT_000321A-224447 
Preo Method PreD Date PreD Initials 
SW3010A 03/10/2000 12:30 AA 

NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L 
Nitrogen.Nitrate (As N) 0.35 0.1 1 03/10/00 12:19 ES 218026 

POLYNUCLEAR AROMATIC HYDROCARBONS MCL SW8310 Units: ug/L 
Acenaphthene ND 0.1 03/22/00 16:46 LJ 225398 
Acenaphthylene ND 0.1 03/22/00 16:46 LJ 225398 
Anthracene ND 0.1 03/22/00 16:46 LJ 225398 
Benz(a)anthracene ND 0.1 03/22/00 16:46 LJ 225398 
Benzo(a)pyrene ND 0.1 03/22/00 16:46 LJ 225398 
Benzo(b)fluoranthene ND 0.1 03/22/00 16:46 LJ 225398 
Benzo(g,h,i)perylene ND 0.1 03/22/00 16:46 LJ 225398 
Benzo(k)fludranthene ND 0.1 03/22/00 16:46 LJ 225398 
Chrysene ND 0.1 03/22/00 16:46 LJ 225398 
Dibenzo(a,h)anth racene ND 0.1 03/22/00 16:46 LJ 225398 
Fluoranthene ND 0.1 03/22/00 16:46 LJ 225398 
Fluorene ND 0.1 03/22/00 16:46 LJ 225398 
lndeno(1,2,3-cd)pyrene ND 0.1 03/22/00 16:46 LJ 225398 
Naphthalene ND 0.1 03/22/00 16:46 LJ 225398 
Phenanthrene ND 0.1 03/22/00 16:46 LJ 225398 
Pyrene ND 0.1 03/22/00 16:46 LJ 225398 

Surr: 1-Fluoronaphthalene 30.9 % 30-140 03/22/00 16:46 LJ 225398 
Surr: Phenanthrene-d10 54.0 % 35-140 03/22/00 16:46 LJ 225398 

Run ID/Seq #: 2JJ00321B-225398 
PreD Method PreD Date Preo Initials 
SW3510B 03/11/2000 14:51 KL 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 3/24/00 U:08:2B AM 



HOUSTON LABORATORY 
8660 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID MW-8 Collected: 3/9/00 11:40:00 SPL Sample ID: 00030291-07 

Site: BJ-Hobbs 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 03/17/00 23:45 LJ 221567 

Ethylbenzene ND 1 1 03/17/00 23:45 LJ 221567 
Toluene ND 1 1 03/17/00 23:45 LJ 221567 

Xylenes.Total ND 1 1 03/17/00 23:45 LJ 221567 
Surr: 1,4-Difluorobenzene 86.2 % 72-137 1 03/17/00 23:45 LJ 221567 
Surr: 4-Bromofluorobenzene 91.0 % 48-156 1 03/17/00 23:45 LJ 221567 

S U L F A T E MCL E300 Units: mg/L 
Sulfate 260 5 25 03/15/00 11:35 ES 219751 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL s/24/oo 11:0B:28 AM 



HOUSTON LABORATORY 
88B0 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 68O-0S01 

Client Sample ID MW-7 Col lec ted: 3/9/00 11:15:00 SPL Sample ID: 00030291-08 

Site: BJ-Hobbs 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

ALKALINITY, BICARBONATE MCL M2320 B Units: mg/L 
Alkalinity, Bicarbonate 301 2 1 03/13/00 11:30 AB 218402 

ALKALINITY, CARBONATE MCL M2320 B Units: mg/L 
Alkalinity, Carbonate ND 2 1 03/13/00 11:30 AB 218455 

CHLORIDE, TOTAL MCL E325.3 Units: mg/L 
Chloride 224 5 5 03/17/00 10:30 CV 221896 

DIESEL RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics 0.66 0.2 1 03/22/00 15:51 RR 225973 

Surr: Pentacosane 121 % 18-120 1 * 03/22/00 15:51 RR 225973 
Run ID/Seq #: HP_V_000316A-225973 
Preo Method PreD Date PreD Initials 
SW3510B 03/12/2000 14:35 KL 

FLUORIDE- IC MCL E300 Units: mg/L 
Fluoride 0.75 0.1 1 03/10/00 12:57 ES 221811 

GASOLINE R A N G E O R G A N I C S MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 03/18/00 18:59 LJ 221916 

Surr: 1^-Difluorobenzene 94.3 % 74-121 1 03/18/00 18:59 LJ 221916 
Surr: 4-Bromofluorobenzene 101 % 55-150 1 03/18/00 18:59 LJ 221916 

HARDNESS, TOTAL (TITRIMETRIC, EDTA) MCL E130.2 Units: mg/L 
Hardness (As CaC03) 660 50 10 03/22/00 10:15 CV 225438 

HEADSPACE GAS ANALYSIS MCL RSK147 Units: mg/L 
Ethane ND 0.0025 1 03/22/00 15:39 AB 225482 
Ethylene ND 0.0032 1 03/22/00 15:39 AB 225482 
Methane ND 0.0012 1 03/22/00 15:39 AB 225482 

MERCURY, T O T A L MCL SW7470A Units: mg/L 
Mercury ND 0.0002 1 03/17/00 12:28 PB 220740 

Run ID/Seq #: HGL_000317A-220740 
PreD Method PreD Date PreD Initials 
SW7470A 03/17/2000 9:00 PB 

METALS BY METHOD 6010B, T O T A L MCL SW6010B Units: mg/L 
Arsenic 0.00849 0.005 1 03/22/00 0:07 EG 224448 
Lead ND 0.005 1 03/22/00 0:07 EG 224448 
Selenium 0.00926 0.005 1 03/22/00 0:07 EG 224448 
Barium 0.046 0.005 1 03/14/00 17:47 E_B 218621 
Cadmium ND 0.005 1 03/14/00 17:47 E_B 218621 
Calcium 167 0.1 1 03/14/00 17:47 E_B 218621 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 3/24/00 11:0B:30 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID MW-7 Collected: 3/9/00 11:15:00 SPL Sample ID: 00030291-08 

Site: BJ-Hobbs 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

Chromium ND 0.01 1 03/14/00 17:47 E_B 218621 

Magnesium 44.3 0.1 1 03/14/00 17:47 E_B 218621 

Potassium 6.98 2 1 03/14/00 17:47 E_B 218621 

Silver ND 0.01 1 03/14/00 17:47 E_B 218621 

Sodium 95.1 0.5 1 03/14/00 17:47 E_B 218621 

Run ID/Seq #: TJA_000314A-218621 
PreD Method PreD Date PreD Initials 

SW3010A 03/10/2000 12:30 AA 
Run ID/Seq #: TJAT_000321A-224448 
Preo Method Preo Date PreD Initials 

SW3010A 03/10/2000 12:30 _AA 

NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L 
Nitrogen.Nitrate (As N) 3.6 0.1 1 03/10/00 12:19 ES 218027 

POLYNUCLEAR AROMATIC HYDROCARBONS MCL SW8310 Units: ug/L 
Acenaphthene ND 0.1 1 03/22/00 17:24 LJ 225399 

Acenaphthylene ND 0.1 1 03/22/00 17:24 LJ 225399 

Anthracene ND 0.1 1 03/22/00 17:24 LJ 225399 

Benz(a)anthracene ND 0.1 1 03/22/00 17:24 LJ 225399 

Benzo(a)pyrene ND 0.1 1 03/22/00 17:24 LJ 225399 

Benzo(b)fluoranthene ND 0.1 1 . 03/22/00 17:24 LJ 225399 

Benzo(g,h,i)perylene ND 0.1 1 03/22/00 17:24 LJ 225399 

Benzo(k)fluoranthene ND 0.1 1 03/22/00 17:24 LJ 225399 

Chrysene ND 0.1 1 03/22/00 17:24 LJ 225399 

Dibenzo(a,h)anthracene ND 0.1 1 03/22/00 17:24 LJ 225399 

Fluoranthene ND 0.1 1 03/22/00 17:24 LJ 225399 

Fluorene ND 0.1 1 03/22/00 17:24 LJ 225399 

lndeno(1,2,3-cd)pyrene ND 0.1 1 03/22/00 17:24 LJ 225399 

Naphthalene ND 0.1 1 03/22/00 17:24 LJ 225399 

Phenanthrene ND 0.1 1 03/22/00 17:24 LJ 225399 

Pyrene ND 0.1 1 03/22/00 17:24 LJ 225399 

Surr: 1-Fluoronaphthalene 41.0 % 30-140 1 03/22/00 17:24 LJ 225399 

Surr: Phenanthrene-d10 66.1 % 35-140 1 03/22/00 17:24 LJ 225399 

Run ID/Seq #: 2_000321B-225399 
Preo Method Preo Date PreD Initials 

SW3510B 03/11/2000 14:51 KL 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 3'2i'oo 11:08:31 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0801 

Client Sample ID MW-7 Collected: 3/9/00 11:15:00 SPL Sample ID: 00030291-08 

Site: BJ-Hobbs 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 03/18/00 0:11 LJ 221568 

Ethylbenzene ND 1 1 03/18/00 0:11 LJ 221568 

Toluene ND 1 1 03/18/00 0:11 LJ 221568 

Xylenes.Total ND 1 1 03/18/00 0:11 LJ 221568 

Surr: 1,4-Difluorobenzene 86.7 % 72-137 1 03/18/00 0:11 LJ 221568 

Surr: 4-Bromofluorobenzene 92.0 % 48-156 1 03/18/00 0:11 LJ 221568 

S U L F A T E MCL E300 Units: mg/L 
Sulfate 280 5 25 03/15/00 11:35 ES 219752 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits 
J - Estimated Value between MDL and PQL 3/24/oo 11:08:32 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID MW-5 Collected: 3/9/00 10:30:00 SPL Sample ID: 00030291-09 

Site: BJ- Hobbs 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

ALKALINITY, B I C A R B O N A T E MCL M2320 B Units: mg/L 
Alkalinity, Bicarbonate 253 2 1 03/13/00 11:30 AB 218403 

ALKALINITY, C A R B O N A T E MCL M2320 B Units: mg/L 
Alkalinity, Carbonate ND 2 1 03/13/00 11:30 AB 218456 

CHLORIDE, T O T A L MCL E325.3 Units: mg/L 
Chloride 196 2 2 03/17/00 10:30 CV 221897 

D I E S E L RANGE O R G A N I C S MCL SW8015B Units: mg/L 
Diesel Range Organics 0.55 0.2 1 03/22/00 16:29 RR 225974 

Surr: Pentacosane 95.8 % 18-120 1 03/22/00 16:29 RR 225974 

Run ID/Seq #: HP_V_000316A-225974 
Preo Method Preo Date PreD Initials 
SW3510B 03/12/2000 14:35 KL 

FLUORIDE-IC MCL E300 Units: mg/L 
Fluoride 1.1 0.1 1 03/10/00 12:57 ES 221812 

GASOLINE R A N G E O R G A N I C S MCL SW3015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 03/18/00 19:24 LJ 221917 

Surr: 1,4-Difluorobenzene 94.6 % 74-121 1 03/18/00 19:24 LJ 221917 
Surr: 4-Bromofluorobenzene 104 % 55-150 1 03/18/00 19:24 LJ 221917 

HARDNESS, T O T A L (TITRIMETRIC, EDTA) MCL E130.2 Units: mg/L 
Hardness (As CaC03) 1200 120 25 03/22/00 10:15 CV 225439 

H E A D S P A C E G A S A N A L Y S I S MCL RSK147 Units: mg/L 
Ethane ND 0.0025 1 03/22/00 15:47 AB 225483 
Ethylene ND 0.0032 1 03/22/00 15:47 AB 225483 
Methane ND 0.0012 1 03/22/00 15:47 AB 225483 

MERCURY, T O T A L MCL SW7470A Units: mg/L 
Mercury ND 0.0002 1 03/17/00 12:28 PB 220741 

Run ID/Seq #: HGL_000317A-220741 
Preo Method Preo Date PreD Initials 
SW7470A 03/17/2000 9:00 PB 

METALS BY METHOD 6010B, T O T A L MCL SW6010B Units: mg/L 
Arsenic 0.0173 0.005 1 03/22/00 0:13 EG 224449 
Lead 0.00565 0.005 1 03/22/00 0:13 EG 224449 
Selenium ND 0.005 1 03/22/00 0:13 EG 224449 
Barium 0.184 0.005 1 03/14/00 17:51 E_B 218622 
Cadmium ND 0.005 1 03/14/00 17:51 E_B 218622 
Calcium 387 0.1 1 03/14/00 17:51 218622 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 3/24/00 11:0B:33 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Client Sample ID MW-5 Collected: 3/9/00 10:30:00 SPL Sample ID: 00030291-09 

Site: BJ-Hobbs 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 
Chromium 0.0248 0.01 1 03/14/00 17:51 E_B 218622 
Magnesium 29.2 0.1 1 03/14/00 17:51 E_B 218622 
Potassium 5.61 2 1 03/14/00 17:51 E_B 218622 
Silver ND 0.01 1 03/14/00 17:51 E_B 218622 
Sodium 123 0.5 1 03/14/00 17:51 E_B 218622 

Run ID/Seq #: TJA_000314A-218622 
Preo Method Preo Date PreD Initials 

SW3010A 03/10/2000 12:30 _AA 
Run ID/Seq #: TJAT_000321A-224449 
PreD Method PreD Date PreD Initials 

SW3010A 03/10/2000 12:30 AA 

NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L 
Nitrogen.Nitrate (As N) 5.3 0.1 1 03/10/00 12:19 ES 218028 

POLYNUCLEAR AROMATIC HYDROCARBONS MCL SW8310 Units: ug/L 
Acenaphthene ND 0.1 1 03/22/00 18:02 LJ 225400 

Acenaphthylene ND 0.1 1 03/22/00 18:02 LJ 225400 
Anthracene ND 0.1 1 03/22/00 18:02 LJ 225400 
Benz(a)anthracene ND 0.1 1 03/22/00 18:02 LJ 225400 
Benzo(a)pyrene ND 0.1 1 03/22/00 18:02 LJ 225400 
Benzo(b)fluoranthene ND 0.1 1 03/22/00 18:02 LJ 225400 
Benzo(g,h,i)perylene ND 0.1 1 03/22/00 18:02 LJ 225400 
Benzo(k)fluoranthene ND 0.1 1 03/22/00 18:02 LJ 225400 
Chrysene ND 0.1 1 03/22/00 18:02 LJ 225400 
Dibenzo(a,h)anth racene ND 0.1 1 03/22/00 18:02 LJ 225400 
Fluoranthene ND 0.1 1 03/22/00 18:02 LJ 225400 

Fluorene ND 0.1 1 03/22/00 18:02 LJ 225400 
lndeno(1,2,3-cd)pyrene ND 0.1 1 03/22/00 18:02 LJ 225400 

Naphthalene ND 0.1 1 03/22/00 18:02 LJ 225400 

Phenanthrene ND 0.1 1 03/22/00 18:02 LJ 225400 
Pyrene ND 0.1 1 03/22/00 18:02 LJ 225400 

Sun-: 1-Fluoronaphthalene 41.9 % 30-140 1 03/22/00 18:02 LJ 225400 
Surr: Phenanthrene-d10 81.9 % 35-140 1 03/22/00 18:02 LJ 225400 

Run ID/Seq #: 2_000321 B-225400 
PreD Method Preo Date Preo Initials 

SW3510B 03/11/2000 14:51 KL 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 3/24/00 11:08:34 AM 



HOUSTON LABORATORY 
38,80 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Cl ient Sample ID MW-5 Col lec ted: 3/9/00 10:30:00 SPL Samp le ID: 00030291-09 

Site: BJ-Hobbs 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq.ff 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 03/18/00 0:37 LJ 221569 

Ethylbenzene ND 1 1 03/18/00 0:37 LJ 221569 

Toluene ND 1 1 03/18/00 0:37 LJ 221569 

Xylenes.Total ND 1 1 03/18/00 0:37 LJ 221569 

Surr: 1,4-Difluorobenzene 85.9 % 72-137 1 03/18/00 0:37 LJ 221569 

Surr: 4-Bromofluorobenzene 91.9 % 48-156 1 03/18/00 0:37 LJ 221569 

S U L F A T E MCL E300 Units: mg/L 
Sulfate 260 5 25 03/15/00 11:35 E S 219753 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL ^ I O O 11 08:35 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 6604901 

Client Sample ID Trip Blank #1 2/29/00 Collected: 3/9/00 SPL Sample ID: 00030291-10 

Site: BJ-Hobbs 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. tt 

GASOLINE R A N G E ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 03/17/00 17:18 LJ 221543 

Surr: 1,4-Difluorobenzene 94.9 % 74-121 1 03/17/00 17:18 LJ 221543 

Surr: 4-Bromofluorobenzene 113 % 55-150 1 03/17/00 17:18 LJ 221543 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 03/17/00 17:18 LJ 221557 

Ethylbenzene ND 1 1 03/17/00 17:18 LJ 221557 

Toluene ND 1 1 03/17/00 17:18 LJ 221557 

Xylenes.Total ND 1 1 03/17/00 17:18 LJ 221557 

Surr: 1,4-Difluorobenzene 86.6 % 72-137 1 03/17/0017:18 LJ 221557 
Surr: 4-Bromofluorobenzene 95.5 % 48-156 1 03/17/00 17:18 LJ 221557 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL s/24/oo 11:08:35 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0301 

Client Sample ID Trip Blank #2 2/29/00 Collected: 3/9/00 SPL Sample ID: 00030291-11 

Site: BJ-Hobbs 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Oate Analyzed Analyst Seq. # 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 03/17/00 17:44 LJ 221544 

Surr: 1,4-Difluorobenzene 95.1 % 74-121 1 03/17/00 17:44 LJ 221544 

Surr: 4-Bromofluorobenzene 112 % 55-150 1 03/17/00 17:44 LJ 221544 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 03/17/00 17:44 LJ 221558 

Ethylbenzene ND 1 1 03/17/00 17:44 LJ 221558 

Toluene ND 1 1 03/17/00 17:44 LJ 221558 
Xylenes.Total ND 1 1 03/17/00 17:44 LJ 221558 

Surr: 1,4-Difluorobenzene 86.4 % 72-137 1 03/17/00 17:44 LJ 221558 

Surr: 4-Bromofluorobenzene 96.8 % 48-156 1 03/17/00 17:44 LJ 221558 

Qualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 

>MCL - Result Over Maximum Contamination Limit(MCL) 

D - Surrogate Recovery Unreportable due to Dilution 

3/24/00 11:08:36 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 6604901 

Client Sample ID Trip Blank #3 2/29/00 Collected: 3/9/00 SPL Sample ID: 00030291-12 

Site: BJ-Hobbs 

Analyses/Method Result Rep.Limit Dil Factor QUAL Date Analyzed Analyst S e q . * 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 03/17/00 18:10 LJ 221545 

Surr: 1,4-Difluorobenzene 95.3 % 74-121 1 03/17/00 18:10 LJ 221545 

Surr: 4-Bromofluorobenzene 112 % 55-150 1 03/17/00 18:10 LJ 221545 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 03/17/00 18:10 LJ 221559 

Ethylbenzene ND 1 1 03/17/00 18:10 LJ 221559 

Toluene ND 1 1 03/17/00 18:10 LJ 221559 

Xylenes.Total ND 1 1 03/17/00 18:10 LJ 221559 

Surr: 1,4-Difluorobenzene 87.3 % 72-137 1 03/17/00 18:10 LJ 221559 

Surr: 4-Bromofluorobenzene 96.2 % 48-156 1 03/17/00 18:10 LJ 221559 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 3/24/00 it:0B:36 AM 



HOUSTON LABORATORY 
B880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID Trip Blank #4 2/29/00 Collected: 3/9/00 SPL Sample ID: 00030291-13 

Site: BJ-Hobbs 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analvzed Analyst Seq. # 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 03/17/00 18:36 LJ 221547 

Surr: 1,4-Difluorobenzene 94.6 % 74-121 1 03/17/00 18:36 LJ 221547 

Surr: 4-Bromofluorobenzene 111 % 55-150 1 03/17/00 18:36 LJ 221547 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 03/17/00 18:36 LJ 221560 

Ethylbenzene ND 1 1 03/17/00 18:36 LJ 221560 

Toluene ND 1 1 03/17/00 18:36 LJ 221560 

Xylenes.Total ND 1 1 03/17/00 18:36 LJ 221560 

Surr: 1,4-Difluorobenzene 86.8 % 72-137 1 03/17/00 18:36 LJ 221560 

Surr. 4-Bromofluorobenzene 96.8 % 48-156 1 03/17/00 18:36 LJ 221560 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 3/24/00 11:08:37 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 7705* 

(713) 660-0901 

Client Sample ID Trip Blank #5 2/29/00 Collected: 3/9/00 SPL Sample ID: 00030291-14 

Site: BJ-Hobbs 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 03/17/00 19:02 LJ 221548 

Surr: 1,4-Difluorobenzene 93.6 % 74-121 1 03/17/00 19:02 LJ 221548 
Surr: 4-Bromofluorobenzene 110 % 55-150 1 03/17/00 19:02 LJ 221548 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 03/17/00 19:02 LJ 221561 

Ethylbenzene ND 1 1 03/17/00 19:02 LJ 221561 
Toluene ND 1 1 03/17/00 19:02 LJ 221561 

Xylenes.Total ND 1 1 03/17/00 19:02 LJ 221561 

Surr: 1,4-Difluorobenzene 87.2 % 72-137 1 03/17/00 19:02 LJ 221561 
Surr: 4-Bromofluorobenzene 95.9 % 48-156 1 03/17/00 19:02 LJ 221561 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 3/24/oo n:08:37 AM 



Quality Control Documentation 



I 
® 

HOUSTON LABORATORY 
8BB0 INTERCHANGE DRIVE 

HOUSTON, TEXAS 770S4 

(713) 660-0901 

I 
An 

t 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

Anal/sis: 

lethod: 
Diesel Range Organics 

SW8015B 

WorkOrder: 

Lab Batch ID: 

00030291 

3635 

Method Blank 

RunID: HP_V_000316A-220311 Units: 

alysis Date: 03/16/2000 11:34 Analyst: 

eparation Date: 03/12/2000 14:35 Prep By: I 
I 
I 

mg/L 

RR 

KL Method SW3510B 

I 
I 
1 
I 
1 

Analyte Result Rep Limit 

Diesel Ranqe Organics ND 0.20 
Surr Pentacosane 66.4 18-120 

Samples in Analytical Batch: 

Lab Sample ID 

00030291-01B 

00030291-02B 

00030291-03B 

00030291-04B 

00030291-05B 

00030291-06B 

00030291-07B 

00030291-08B 

00030291-09B 

Client Sample ID 

MW-1 

MW-3 

MW-11A 

MW-9 

OW-4 

MW-12D 

MW-8 

MW-7 

MW-5 

Laboratory Control Sample (LCS) 

RunID: HP_V_000316A-220312 

Analysis Date: 03/16/2000 12:12 

Preparation Date: 03/12/2000 14:35 

Units: mg/L 
Analyst: RR 
Prep By: KL Method SW3510B 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Diesel Range Organics 2.5 2.3 92 44 141 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 00030294-02 
RunID: HP_V_000316A-220315 

Analysis Date: 03/16/2000 14:07 

Preparation Date: 03/12/2000 14:35 

Units: mg/L 

Analyst: RR 

Prep By: KL Method SW3510B 

| J Analyte 

M l 

Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

| [ e s e i Range Organics 0.24 2.5 2.1 75.2 2.5 2.7 97.6 25.9 39 13 130 

1 
I 
1 
1 
1 

Qualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

3/24/00 11:08:41 AM 



I 
HOUSTON LABORATORY 

B8B0 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

I 
ttn 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

t
i tysis: Headspace Gas Analysis 

thod: RSK147 

WorkOrder: 
Lab Batch ID: 

00030291 

R11103 

•m\\o: 
alysis i: 

1 
I 
I 
1 
1 
1 
1 
1 
1 

Date: 

Method Blank 

VARH_000322A-225473 Units: mg/L 

03/22/2000 11:54 Analyst: AB 

Analyte Result Rep Limit 

Ethane ND 0.0025 
Ethylene ND 0.0032 
Methane ND 0.0012 

Samples in Analytical Batch: 

Lab Sample ID 
00030291-01D 

00030291-02D 

00030291-03D 

00030291-04D 

00030291-05D 

00030291-06D 

00030291-07D 

00030291-08D 

00030291-09D 

Client Sample ID 

MW-1 

MW-3 

MW-11A 

MW-9 

OW-4 

MW-12D 

MW-8 

MW-7 

MW-5 

Sample Duplicate 

Original Sample: 

RunID: 

Analysis Date: 

00030291-01 

VARH_000322A-225474 

03/22/2000 14:09 

Units: rng/L 
Analyst: AB 

Analyte Sample 
Result 

DUP 
Result 

RPD RPD 
Limit 

2-Methylpropane ND ND 0 50 
Butane ND ND 0 50 
Ethane ND ND 0 50 
Ethylene ND ND 0 50 
Methane ND ND 0 50 
Propane ND ND 0 50 
Propylene ND ND 0 50 

1 
1 
1 
1 

ualif iers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

3/24/00 11:08:41 AM 



I 
HOUSTON LABORATORY 

BBSS INTERCHANGE DRIVE 
HOUSTON, TEXAS 7705* 

(713) 660-0901 

I 
I 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

tia lys is : 

s thod : 

Gasoline Range Organics 

SW8M5B 

WorkOrder: 

Lab Batch ID: 

00030291 

R10841 

Method Blank 

| i n l D : HP_N_000317A-221542 Units: mg/L 

halysis Date: 03/17/2000 16:27 Analyst: LJ 

Samples in Analytical Batch: 

I: 
I 
I 

Analyte Result Rep Limit 
Gasoline Ranqe Omanics ND 0.10 

Surr: 1,4-Oifluorobenzene 96.4 74-121 
Surr: 4-Bromofluorobenzene 112.8 55-150 

Lab Samole ID Client Samole ID 
00030291-05A OW-4 
00030291-1 OA Trip Blank #1 2/29/00 
00030291-11A Trip Blank #2 2/29/00 

00030291-12A Trip Blank #3 2/29/00 

00030291-13A Trip Blank #4 2/29/00 
00030291-14A Trip Blank #5 2/29/00 

1 
1 
1 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

HP_N_000317A-221539 Units: mg/L 

03/17/2000 13:35 Analyst: LJ 

Analyte Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

Gasoline Range Organics 1 0.75 75 42 136 

I 
I 

Matrix Spike fMS> / Matrix Spika Duplicate (MSDl 

Sample Spiked: 00030393-02 

RunID: HP_N_000317A-221540 Units: mg/L 

Analysis Date: 03/17/2000 15:35 Analyst: LJ 

[ Analyte 

1 
Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

[Gasoline Range Organics ND 0.9 1.2 131 0.9 1.1 121 8.02 36 22 174 

1 
1 
1 
e Qualif iers: 

1 

ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

3/24/00 1 1:08:42 AM 



I 
HOUSTON LABORATORY 

B8S0 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

I 
I 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

alysis: Purgeable Aromatics 

t h o d : SW8021B 
WorkOrder: 

Lab Batch ID: 
00030231 

R10849 

I: 
I 
l 
1 

Method Blank 

|inlD: HP_N_000317C-221556 Units: ug/L 

lalysisDate: 03/17/2000 16:27 Analyst: LJ 

Analyte Result Rep Limit 
Benzene ND 1.0 
Ethylbenzene ND 1.0 
Toluene ND 1.0 
Xylenes.Total ND 1.0 

Surr: 1,4-Difluorobenzene 86.7 72-137 
Surr: 4-Bromofluorobenzene 96.5 48-156 

Samples in Analytical Batch: 

Lab Sample ID 

00030291-05A 

00030291-06A 

00030291-07A 

00030291-08A 

00030291-09A 

00030291-1 OA 

00030291-11A 

00030291-12A 

00030291-13A 

00030291-14A 

Client Sample ID 

OW-4 

MW-12D 

MW-8 

MW-7 

MW-5 

Trip Blank #1 2/29/00 

Trip Blank #2 2/29/00 

Trip Blank #3 2/29/00 

Trip Blank #4 2/29/00 

Trip Blank #5 2/29/00 

I 
1 
1 
1 

RunID: 
Analysis Date: 

Laboratory Control Sample (LCS) 

HP_N_000317C-221553 Units: ug/L 

03/17/2000 13:10 Analyst: LJ 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Benzene 50 42 85 61 119 
Ethylbenzene 50 44 87 70 118 
Toluene 50 43 86 65 125 
Xylenes.Total 150 132 88 72 117 

Matrix Spike (MSI / Matrix Spike Duplicate (MSD) 

1 
1 

Sample Spiked: 

RunID: 

Analysis Date: 

00030393-01 

HP_N_000317C-221554 

03/17/2000 14:43 

Units: ug/L 

Analyst: LJ 

j Analyte 

P 
Sample 
Result 

MS 
Spike 
Added 

MS Result MS% 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD% 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

'Benzene 5.3 20 26 102 20 27 107 4.16 21 32 164 
jghylbenzene 6.8 20 26 97.7 20 27 102 4.39 19 52 142 
j||>luene ND 20 23 114 20 23 114 0.804 20 38 159 
j^ lenes.Total 3.6 60 69 109 60 70 111 1.52 18 53 144 

1 
1 
e 

Qualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

3/24/00 11:08:42 AM 



I 
HOUSTON LABORATORY 

BB80 INTERCHANGE DRIVE 

HOUSTON, TEXAS 7705* 

(713) BBO-0901 

I 
I 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

Inalysis: 

e thod : 

Purgeable Aromatics 

SWB021B 
WorkOrder: 

Lab Batch ID: 
00030291 

R10858 

t: 
I 
l 
I 
I 
1 

Method Blank 

j n ID : HP_N_000318A-221633 Units: ug/L 

halysis Date: 03/18/2000 16:50 Analyst: LJ 

Analyte Result Rep Limit 
Benzene ND 1.0 
Ethylbenzene ND 1.0 
Toluene ND 1.0 
Xylenes.Total ND 1.0 

Surr 1,4-Difluorobenzene 84.6 72-137 
Surr 4-Bromofluorobenzene 92.1 48-156 

Samples in Analytical Batch: 

Lab Sample ID 

00030291-01A 

00030291-02A 

00030291-03A 

00030291-CWA 

Client Sample ID 

MW-1 

MW-3 

MW-11A 

MW-9 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

HP_N_000318A-221630 Units: ug/L 

03/18/2000 12:36 Analyst: LJ 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Benzene 20 19 95 61 119 
Ethylbenzene 20 19 94 70 118 
Toluene 20 19 95 65 125 
Xylenes.Total 60 57 95 72 117 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 00030291-02 

RunID: HP_N_000318A-221631 Units: ug/L 

Analysis Date: 03/18/2000 15:07 Analyst: LJ 

U Analyte 
| 

1 

Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Jpnzene ND 20 22 110 20 23 117 6.07 21 32 164 
jEthyl benzene ND 20 22 110 20 24 118 7.32 19 52 142 
^o luene ND 20 23 114 20 23 117 2.40 20 38 159 
J[/lenes,Total ND 60 67 112 60 70 117 4.38 18 53 144 

1 
1 
1 

Qualif iers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

3/24/00 11:08-43 AM 



I 
HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 7705* 

(713) G60-0901 

I 
It 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

(talysis: 

bthod: 

Gasoline Range Organics 

SW8015B 
WorkOrder: 

Lab Batch ID: 

00030291 

R10875 

I 
I 
I 
I 
1 
I 
1 

Method Blank 

fcnlD: HP_N_000318C-221910 Units: mg/L 

AatysisDate: 03/18/2000 16:50 Analyst: LJ 

Analyte Result Rep Limit 
Gasoline Ranqe Organics ND 0.10 

Surr: 1,4-Difluorobenzene 94.9 74-121 
Surr. 4-Bromofluorobenzene 112.2 55-150 

Samples In Analytical Batch: 

Lab Sample ID 

00030291-01A 

00030291-02A 

00030291-03A 

00030291-04A 

00030291-06A 

00030291-07A 

00030291-08A 

00030291-09A 

Client Sample ID 

MW-1 

MW-3 

MW-11 A 

MW-9 

MW-120 

MW-8 

MW-7 

MW-5 

Laboratory Control Sample (LCS) 

RunID: 
Analysis Date: 

HP_N_000318C-221907 

03/18/2000 12:10 
Units: mg/L 
Analyst: LJ 

Analyte Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

Gasoline Range Organics 1 0.81 81 42 136 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 00030291-04 

RunID: HP_N_000318C-221908 Units: mg/L 

Analysis Date: 03/18/2000 15:59 Analyst: LJ 

| j Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

•hso l ine Range Organics 1.3 0.9 2.1 86.8 0.9 2.1 78.5 10.1 36 22 174 

1 
I 

I 
1 

ualif iers: ND/ll - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

3/24/00 1 1:08:43 AM 



1 
HOUSTON LABORATORY 

aeao INTERCHANGE DRIVE 
HOUSTON, TEXAS 7705+ 

(713) SB0-0B01 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

a i / s i s : Polynuclear Aromatic Hydrocarbons 

thod: SWB310 
WorkOrder: 

Lab Batch ID: 
00030291 
3540 

Method Blank 

lalysis Date: 

Preparation Date: 
I 
Pn 

I 
1 
1 
1 
I 

nID: 2_O0O321B-225386 

03/21/2000 7:32 

03/11/2000 14:51 

Units: 

Analyst: 

Prep By: 

ug/L 

LJ 

KL Method SW3510B 

Analyte Result Rep Limit 
Acenaphthene ND 0.10 
Acenaphthylene ND 0.10 
Anthracene ND 0.10 
Benz(a)anthracene ND 0.10 
Benzo(a)pyrene ND 0.10 
Benzo(b)f)uoranthene ND 0.10 
Benzo(g,h,i)perylene ND 0.10 
BenzoOOfluoranthene ND 0.10 
Chrysene ND 0.10 
Dibenzo(a,h)anthracene ND 0.10 
Fluoranthene ND 0.10 
Fluorene ND 0.10 
Inclenod ,2,3-cd)pyrene ND 0.10 
Naphthalene ND 0.10 
Phenanthrene ND 0.10 
Pyrene • ND 0.10 

Surr: 1-Fluoronaphthalene 65,4 30-140 
Surr: Phenanthrene-d10 88.4 35-140 

Samples In Analytical Batch: 

Lab Sample ID 

00030291-01C 

00030291-02C 

00030291-03C 

00030291-04C 

00030291-05C 

00030291-06C 

00030291-07C 

00030291-08C 

00030291-09C 

Client Sample ID 

MW-1 

MW-3 

MW-11 A 

MW-9 

OW-4 

MW-12D 

MW-8 

MW-7 

MW-5 

Laboratory Control Sample (LCS) 

1 
1 
1 
I 
I 

RunID: 

Analysis Date: 
Preparation Date: 

2_000321B-225387 

03/21/2000 8:11 

03/11/2000 14:51 

Units: ug/L 

Analyst: LJ 

Prep By: KL Method SW3510B 

I 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Acenaphthene 0.5 0.31 62 0.01 124 
Acenaphthylene 0.5 0.33 66 0.01 139 

Anthracene 0.5 0.32 65 0.01 126 
Benz(a)anthracene 0.5 0.36 73 12 135 
Benzo(a)pyrene 0.5 0.32 65 0.01 128 

Benzo(b)fluoranthene 0.5 0.37 75 6 150 

Benzo(g,h,i)perylene 0.5 0.39 78 0.01 116 
Benzo(k)fluoranthene 0.5 0.35 71 0.01 159 

Chrysene 0.5 0.44 89 0.01 199 

Dibenzo(a ,h)anthracene 0.5 0.39 78 0.01 110 
Fluoranthene 0.5 0.33 66 14 123 

Fluorene 0.5 0.31 62 0.01 142 

lndeno(1,2,3-cd)pyrene 0.5 0.42 83 0.01 116 

Naphthalene 0.5 0.28 55 0.01 122 

Phenanthrene 0.5 0.33 66 0.01 155 

Pyrene 0.5 0.33 67 0.01 140 

Qualif iers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

3/24/00 11:08:44 AM 



I 

I 
I 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

•alysis: 

t h o d : 

Polynuclear Aromatic Hydrocarbons 

SW8310 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) BBO-0901 

WorkOrder: 

Lab Batch ID: 

00030291 

3640 

I 
I 

Matrix Spike (MSI / Matrix Spike Duplicate (MSD) 

Sample Spiked: 

RunID: 

Analysis Date: 

Preparation Date: 

00030335-01 
2_000321B-225389 

03/21/2000 20:34 

03/11/2000 14:51 

Units: 

Analyst: 

Prep By: 

ug/L 

LJ 

Method 

• 
Analyte Sample 

Result 
MS 

Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

1 -.enaphthene ND 0.5 0.2 39.9 0.5 0.29 57.4 36.0* 30 0.01 124 
Acenaphthylene ND 0.5 0.25 50.1 0.5 0.31 62.3 21.7 30 0.01 139 
| Anthracene ND 0.5 0.051 10.2 0.5 0.42 83.3 156* 30 0.01 126 

1 jnz(a)anthracene ND 0.5 0.46 88.6 0.5 0.58 111 22.8 30 12 135 

1 ;nzo(a)pyrene ND 0.5 0.23 46.5 0.5 0.22 44.2 4.91 30 0.01 128 
j Benzo(b)fluoranthene ND 0.5 0.23 46.3 0.5 0.21 42.4 8.70 30 6 150 

i pnzo(g,h,l)perylene ND 0.5 0.048 1,40 0.5 0.11 13.4 162* 30 0.01 116 

1 !nzo(k)fluoranthene ND 0.5 0.23 45.6 0.5 0.21 41.1 10.4 30 0.01 159 

F irysene ND 0.5 0.61 122 0.5 0.77 155 23.7 30 0.01 199 
jDibenzo(a,h)anthracene ND 0.5 0.21 41.1 0.5 0.24 47.2 13.9 30 0.01 110 

1 uoranthene ND 0.5 0.41 74.4 0.5 0.49 90.4 19.5 30 14 123 

1 uorene ND 0.5 0.26 40.8 0.5 0.35 59.1 36.7* 30 0.01 142 
lndeno(1,2,3-cd)pyrene ND 0.5 0.18 28.9 0.5 0.17 26.9 7.28 30 0.01 116 • aphthalene ND 0.5 0.17 34.8 0.5 0.26 51.2 38.2* 30 0.01 122 

1 lenanthrene ND 0.5 0.52 91.1 0.5 0.72 132 36.6* 30 0.01 155 
J Pyrene ND 0.5 0.44 B8.8 0.5 0.32 64.8 31.2* 30 0.01 140 

I 

1 
1 
1 Qualif iers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

3/24/00 11:08:44 AM 



I 
HOUSTON LABORATORY 

B8B0 INTERCHANGE DRIVE 
HOUSTON, TEXAS 77054 

(713) 680-0901 

1 
Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

{tal/sis: Metals by Method 601 OB, Total 

i t h o d : SWS010B 

WorkOrder: 

Lab Batch ID: 

00030291 
3621 

Method Blank Samples in Analytical Batch: 

Nalysis Date: 
Preparation Date: 
1 
Pre 

1 
1 
1 

i n I D : TJA_000314A-218604 

03/14/2000 16:45 

03/10/2000 12:30 

Units: mg/L 

Analyst: E_B 

Prep By: _AA Method SW3010A 

Analyte Result Rep Limit 

Barium ND 0.005 
Cadmium ND 0.005 
Calcium ND 0.1 
Chromium ND 0.01 
Maqnesium ND 0.1 
Potassium ND 2 
Silver ND 0.01 
Sodium ND 0.5 

Lab Sample ID 

00030291-01E 

00030291-02E 

00030291-03E 

00030291-04E 

00030291-05E 

00030291-06E 

00030291-07E 

00030291-08E 

00030291-09E 

Client Sample ID 

MW-1 

MW-3 

MW-11A 

MW-9 

OW-4 

MW-12D 

MW-8 

MW-7 

MW-5 

1 
1 
I 
1 
1 

Laboratory Control Sample (LCSI 

RunID: 

Analysis Date: 

Preparation Date: 

TJA_000314A-218605 Units: 

03/14/2000 16:48 Analyst: 

03/10/2000 12:30 Prep By: 

mg/L 

E_B 

AA Method SW3010A 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Barium 2 1.78 89 80 120 
Cadmium 2 1.81 90 80 120 
Calcium 20 18.1 91 80 120 
Chromium 2 1.78 89 80 120 
Magnesium 20 18.3 91 80 120 
Potassium 20 18.2 91 80 120 
Silver 2 1.83 92 80 120 

Sodium 20 17.3 86 80 120 

Post Digestion Spike (PDS) / Post Digestion Spike Duplicate (PDSD) 

mple Spiked: 

nID: 

Analysis Date: 

00030291-01 

TJA_000314A-218610 

03/14/2000 17:08 

Units: mg/L 

Analyst: E_B 

| Analyte 

1 
Sample 
Result 

PDS 
Spike 
Added 

PDS Result PDS % 
Recovery 

PDSD 
Spike 
Added 

PDSD Result PDSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Calcium 155 10 159 41* 10 159 43* 4.3 20 75 125 

D>dium 123 10 127 36' 10 126 31* 15 20 75 125 
Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

1 

ualif iers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

3/24/00 11:0B:44 AM 



I 

I 
I (alys is : 

t h o d : 

Metals by Method 601 OB, Total 

SW6010B 

HOUSTON LABORATORY 
8B80 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0501 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

WorkOrder: 

Lab Batch ID: 

00030291 

3621 

I 
Sample Spiked: 

RunID: 

Analysis Date: 

Preparation Date: 

00030291-01 

TJA_000314A-218607 

03/14/2000 16:56 

03/10/2000 12:30 

Units: mg/L 

Analyst: E_B 

Prep By: _AA Method SW3010A 

U Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

| l | r i u m 0.092 1 0.946 85.4 1 0.935 84.3 1.27 20 75 125 

j l l i dm ium ND 1 0.866 86.6 1 0.867 86.7 1.0727 20 75 125 

(Calcium 150 10 162 72.9* 10 162 74.7* 2.51 20 75 125 
|j j j iromium ND 1 0.844 84.1 1 0.844 84.1 J.0416 20 75 125 
'H 'gnesium 41 10 49.6 83.5 10 49.3 80.6 3.54 20 75 125 
Potassium 4.0 10 12.8 87.8 10 12.4 84.4 4.04 20 75 125 

j | l v e r ND 1 0.869 86.9 1 0.87 87.0 J.0713 20 75 125 
iBIidium 120 10 130 67.1* 10 129 55.3* 19.3 20 75 125 

I 

I 

I 
1 

I Qualif iers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

3/24/00 11:08:45 AM 



I 
HOUSTON LABORATORY 

6880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 770S* 

(711) 660-0901 

I 
Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

la lys ls : Metals by Method 601 OB, Totai 

I thod: SWS01OB 
WorkOrder: 

Lab Batch ID: 
00030291 
3621-T 

jn.D: 
.Halysis Date: 

Preparation Date: 

Method Blank 

TJAT_000321A-224430 Units: 

03/21/2000 22:25 Analyst: 

03/10/2000 12:30 Prep By: 

mg/L 

EG 
AA Method SW3010A 

I 
I 
I 
I 

Analyte Result Rep Limit 
Arsenic ND 0.005 
Lead ND 0.005 
Selenium ND 0.005 

Samples in Analytical Batch: 

Lab Sample ID 

00030291-01E 

00030291-02E 

00030291-03E 

00030291-04E 

00030291-05E 

00030291-06E 

00030291-07E 

00030291-08E 

00030291-09E 

Client Sample ID 

MW-1 

MW-3 

MW-11A 

MW-9 

OW-4 

MW-12D 

MW-8 

MW-7 

MW-5 

Laboratory Control Sample (LCSI 

RunID: 

Analysis Date: 

Preparation Date: 

TJAT_000321A-224431 

03/21/2000 22:31 

03/10/2000 12:30 

Units: mg/L 

Analyst: EG 

Prep By: _AA Method SW3010A 

V 
1" 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Umit 

Arsenic 4 4.11 103 80 120 

Lead 2 2.06 103 80 120 

Selenium 4 3.89 97 80 120 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 

RunID: 

Analysis Date: 

Preparation Date: 

00030291-01 
TJAT_000321A-224434 Units: 

03/21/2000 22:45 Analyst: 

03/10/2000 12:30 Prep By: 

mg/L 

EG 

AA Method SW3010A 

£ j Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

U s e n i c 0.018 2 2.05 102 2 2.06 102 0.228 20 75 125 
| [ a d ND 1 0.958 95.6 1 0.965 96.3 0.687 20 75 125 
|Selenium ND 2 1.88 93.9 2 1.89 94.3 0.493 20 75 125 

II 
fi 
I 

Qualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

3/24/00 11:08:45 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 
HOUSTON, TEXAS 770M 

(713) 680-0901 

I 
I 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

Ialysis: 
t h o d : 

Metals by Method 6010B, Total 

SW6010B 

WorkOrder. 

Lab Batch ID: 
00030291 

3621A 

j j l r i l D : TJA_000315B-220038 

• a l y s i s Date: 03/15/2000 20:38 

Preparation Date: 03/10/2000 12:30 

Method Blank 

Units: 

Analyst: 

Prep By: 

mg/L 

E_B 

AA Method SW3010A 

Samples In Analytical Batch: 

Lab Sample ID 

00030291-03E 

00030291-05E 

Client Sample ID 
MW-11A 
OW-4 

I 
I 
1 
1 
1 

Analyte Result Rep Limit 
Calcium ND 0.1 
Sodium ND 0.5 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

Preparation Date: 

TJA_000315B-220039 Units: 

03/15/2000 20:42 Analyst: 

03/10/2000 12:30 Prep By: 

mg/L 

AA Method SW3010A 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Calcium 20 18.6 93 80 120 

Sodium 20 19.3 96 80 120 

»mple Spiked: 

nID: 

Analysis Date: 

00030291-01 
TJA_000315B-220O44 

03/15/2000 21:01 

Post Digestion Spike (PDS) / Post Digestion Spike Duplicate (PDSD) 

Units: mg/L 

Analyst: E_B 

Analyte 

1 
Sample 
Result 

PDS 
Spike 
Added 

PDS Result PDS % 
Recovery 

PDSD 
Spike 
Added 

PDSD Result PDSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Stlcium 157 10 167 96 10 168 107 11 20 75 125 
Sodium 138 10 136 -16* 10 136 -17* 1.0 20 75 125 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

I 
Sample Spiked: 

RunID: 

Analysis Date: 

Preparation Date: 

00030291-01 

TJA_000315B-220041 

03/15/2000 20:50 

03/10/2000 12:30 

Units: mg/L 

Analyst: E_B 

Prep By: _AA Method SW3010A 

| | Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

||alcium 160 10 164 70.5* 10 164 64.1* 9.51 20 75 125 
| | i d i um 140 10 143 52.7* 10 143 52.9* 0.450 20 75 125 

I 
I 

Qualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

3/24/00 11:08:46 AM 



I 
HOUSTON LABORATORY 

B8B0 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(711) B60-0901 

I 
I 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

Ialysis: 
thod: 

Mercury, Totai 

SW7470A 

WorkOrder: 

Lab Batch ID: 
00030291 
3726 

Method Blank 

I' n ID : HGL_0003i7A-220727 Units: 

alysis Date: 03/17/2000 12:28 Analyst: 

Preparation Date: 03/17/2000 9:00 

mg/L 

PB 

Prep By: PB Method SW7470A 

1 
1 

1 
I 
I 

Analyte Result Rep Limit 
Mercury ND 0.0002 

Samples In Analytical Batch: 

Lab Sample ID 

00030291-01E 

00030291-02E 

00030291-03E 

00030291-04E 

00030291-05E 

00030291-06E 

00030291-07E 

00030291-08E 

00030291-09E 

Client Sample ID 

MW-1 

MW-3 

MW-11 A 

MW-9 

OW-4 

MW-12D 

MW-8 

MW-7 

MW-5 

Laboratory Control Sample (LCSI 

RunID: 

Analysis Date: 

Preparation Date: 

HGL_000317A-220728 Units: 

03/17/2000 12:28 Analyst: 

03/17/2000 9:00 Prep By: 

mg/L 

PB 

PB Method SW7470A 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Mercury 0.002 0.00202 101 80 120 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

I 
Sample Spiked: 00030291-02 
RunID: HGLJ300317A-220730 

Analysis Date: 03/17/2000 12:28 
Preparation Date: 03/17/2000 9:00 

Units: mg/L 
Analyst: PB 

Prep By: PB Method SW7470A 

j " Analyte 

i 
Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

jB^rcury ND 0.002 0.00192 95.9 0.002 0.0019 95.2 0.680 20 75 125 

i 

ii 
Qualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

3/24/00 11:08:46 AM 



I 
HOUSTON LABORATORY 

BBSO INTERCHANGE DRIVE 
HOUSTON, TEXAS 770M 

(Ti l l 660-0M1 

f 
i 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

la l ys i s : Nitrogen, Nitrate (As N) 

i t h o d : E300 

WorkOrder: 

Lab Batch ID: 

00030291 

R10644 

I 
I 
1 
I 
1 
1 
I 
i 

Method Blank 

"n ID: WET_000310U-218014 Units: mg/L 

lalysis Date: 03/10/2000 12:19 Analyst: ES 

Analyte Result Rep Limit 
Nitraqen.Nitrate (As N) ND 0.10 

Samples In Analytical Batch: 

Lab Sample ID 

00030291-01F 

00030291-02F 

00030291-03F 

00030291-04F 

00030291-05F 

00030291-06F 

00030291-07F 

00030291-08F 

00030291-09F 

Client Sample ID 

MW-1 

MW-3 

MW-11A 

MW-9 

OW-4 

MW-12D 

MW-8 

MW-7 

MW-5 

Laboratory Control Sample (LCS) 

RunID: 
Analysis Date: 

WET_00031 OU-218015 

03/10/2000 12:19 

Units: mg/L 

Analyst: ES 

Analyte Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

Nitrogen.Nitrate (As N) 10 9.5 9e> 90 110 

Matrix Spike (MSI / Matrix Spike Duplicate (MSD) 

Sample Spiked: 

RunID: 

Analysis Date: 

00030291-01 

WET_OOO310U-218017 

03/10/2000 12:19 

Units: mg/L 

Analyst: ES 

* Analyte 

I 

Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD% 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Ikrogen,Nitrate (As N) 0.33 10 10 99.2 10 10 98.5 0.698 20 76 124 

1 
1 
1 
I 
1 

ualif iers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

3/24/0O 1 1:06:47 AM 



1 
HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 680-0901 

1 
fa 

t 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

la lys is : Alkalinity, Bicarbonate 

i t h o d : M2320 B 

WorkOrder: 

Lab Batch ID: 

00030291 

R10671 

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

Method Blank 

| n l D : WET_000313L-218393 Units: mg/L 

Halysis Date: 03/13/2000 11:30 Analyst: AB 

Analyte Result Rep Limit 

Alkalinity, Bicarbonate ND 2.0 

Samples in Analytical Batch: 

Lab Sample ID 

00030291-01G 

00030291-02G 

00030291-03G 

00030291-04G 

00030291-05G 

00030291-06G 

00030291-07G 

00030291-08G 

Client Sample ID 

MW-1 

MW-3 

MW-11A 

MW-9 

OW-4 

MW-12D 

MW-8 

MW-7 

Original Sample: 

RunID: 

Analysis Date: 

Sample Duplicate 

00030291-01 
WET_000313L-218394 U n i t s : 

03/13/2000 11:30 Analyst: 
mg/L 

AB 

Analyte Sample 
Result 

DUP 
Result 

RPD RPD 
Limit 

Alkalinity, Bicarbonate 89.1 89.1 0 18 

Qualif iers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected In the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

3/24/00 11:08:47 AM 



1 
HOUSTON LABORATORY 

B880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 770S4 

(713) 880-0901 

I 
Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

|atys is : 
Uhod: 

Alkalinity, Bicarbonate 

M2320 B 

WorkOrder: 

Lab Batch ID: 

00030291 

R10671A 

fi 
1 
J 
1 

Method Blank 

UnlD: WET_000313L-218393 Units: mg/L 

Balysis Date: 03/13/2000 11:30 Analyst: AB 

Samples in Analytical Batch: 

Lab Sample ID 
00030291-09G 

Client Sample ID 
MW-5 

Analyte Result Rep Limit 

Alkalinity, Bicarbonate ND 2.0 

Original Sample: 
RunID: 

Analysis Date: 

Sample Duplicate 

00030291-09 

WET_000313L-218403 Units: 

03/13/2000 11:30 Analyst: 

mg/L 
AB 

1 
1 

Analyte Sample DUP RPD RPD 
Result Result Limit 

Alkalinity, Bicarbonate 253 255 1 18 

1 
1 
I 
1 
1 
ja 

1 

ualif iers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

3/24/00 11:08:48 AM 



1 
HOUSTON LABORATORY 

BBBO INTERCHANGE DRIVE 

HOUSTON, TEXAS 7705* 

(713) BM-0W1 

1 
I 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

Ral /s is: 
Ithod: 

Alkalinity, Carbonate 
M2320 B 

WorkOrder: 

Lab Batch ID: 

00030291 
R10676 

t 
1 
1 
I 
I 
1 
1 
1 
1 
1 
I 
1 
1 
I 
1 

Method Blank 

KnID: WET_0003130-218446 Units: mg/L 

Balysis Date: 03/13/2000 11:30 Analyst: AB 

Analyte Result Rep Limit 
Alkalinity, Carbonate ND 2.0 

Samples in Analytical Batch: 

Lab Sample ID 
00030291-01G 

00030291-02G 

00030291-03G 

0O030291-O4G 

00030291-05G 

00030291-06G 

00030291-07G 

00030291-08G 

Client Sample ID 
MW-1 
MW-3 
MW-11A 
MW-9 
OW-4 
MW-12D 
MW-8 
MW-7 

Sample Duplicate 

Original Sample: 

RunID: 

Analysis Date: 

00030291-01 
WET_0003130-218447 

03/13/2000 11:30 
Units: mg/L 

Analyst: AB 

Analyte Sample, 
Result 

DUP 
Result 

RPD RPD 
Limit 

Alkalinity, Carbonate ND ND 0 18 

iQualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

3/24/00 11:08:48 AM 



I 
I 

r 

alys is : Alkalinity, Carbonate 

• thod: M2320 B 

HOUSTON LABORATORY 
BB80 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713)560-0901 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

WorkOrder: 

Lab Batch ID: 

00030291 

R10676A 

Method Blank 

n ID: WET_0003130-218446 Units: mg/L 

alysis Date: 03/13/2000 11:30 Analyst: AB 

Samples in Analytical Batch: 

Lab Sample ID 

00030291-09G 
Client Sample ID 
MW-5 

Analyte Result Rep Limit 
Alkalinity, Carbonate ND 2.0 

Sample Duplicate 

Original Sample: 00030291-09 

RunID: WET_0003130-218456 Units: mg/L 

Analysis Date: 03/13/2000 11:30 Analyst: AB 

Analyte Sample 
Result 

DUP 
Result 

RPD RPD 
Limit 

Alkalinity, Carbonate ND ND 0 18 

Qualif iers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

3/24/00 11:08:48 AM 



1 
HOUSTON LABORATORY 

88*0 INTERCHANGE DRIVE 
HOUSTON, TEXAS 77054 

(713) BB0-O901 

1 
1 
1 
1 
I 
I 
I 
I 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

alysis: 

thod: 

Sulfate 

E300 

WorkOrder: 
Lab Batch ID: 

00030291 

R10746A 

Method Blank 

flmlD: WET_000315J-219724 Units: mg/L 

lalysis Date: 03/15/2000 11:35 Analyst: ES 

Analyte Result Rep Limit 
Sulfate ND 0.20 

Samples in Analytical Batch: 

Lab Sample ID 

00030291-01F 

00030291-02F 

00030291-03F 

00030291-04F 

00030291-05F 

00030291-06F 

00030291-07F 

00030291-08F 

00030291-09F 

Client Sample ID 

MW-1 

MW-3 

MW-11 A 

MW-9 

OW-4 

MW-12D 

MW-8 

MW-7 

MW-5 

Laboratory Control Sample (LCSI 

RunID: 

Analysis Date: 

WET_000315J-219725 

03/15/2000 11:35 

Units: mg/L 
Analyst: ES 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Sulfale 10 10 102 90 110 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 

RunID: 

Analysis Date: 

00030291-01 

WET_000315J-219742 

03/15/2000 11:35 

Units: mg/L 

Analyst: ES 

^ Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Milfate 530 1000 1500 102 1000 1600 102 0.558 20 95 113 

Qualif iers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

3/24/00 1 1:08:49 AM 



1 
HOUSTON LABORATORY 

S8B0 INTERCHANGE DRIVE 
HOUSTON, TEXAS 7705+ 

(713) 660-0901 

1 
I 
i: 
l 
I 
i 
1 
I 

l 
I 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

alysis: 

t h o d : 

Fluoride-IC 

E300 

WorkOrder: 

Lab Batch ID: 

00030291 

R10851 

Method Blank 

|JOID: WET_000310Z-221798 Units: mg/L 

kalysis Date: 03/10/2000 12:57 Analyst: ES 

Analyte Result Rep Limit 
Fluoride ND 0.10 

Samples in Analytical Batch: 

Lab Sample ID 

00030291-01F 

00030291-02F 

00030291-03F 

00030291-04F 

00030291-05F 

00030291-06F 

00030291-07F 

00030291-08F 

00030291-09F 

Client Sample ID 

MW-1 

MW-3 

MW-11 A 

MW-9 

OW-4 

MW-12D 

MW-8 

MW-7 

MW-5 

Laboratory Control Sample (LCSI 

RunID: WET_000310Z-221799 Units: mg/L 

Analysis Date: 03/10/2000 12:57 Analyst: ES 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Fluoride 10 9.9 99 90 110 

Matrix Spike (MSI / Matrix Spike Duplicate (MSD) 

Sample Spiked: 

RunID: 

Analysis Date: 

00030291-01 

WET_00O31 OZ-221801 

03/10/2000 12:57 
Units: mg/L 

Analyst: ES 

1 Analyte 

1 

Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

boride 1.7 10 12 101 10 12 101 1.0298 20 80 120 1 

IQualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

3/24/00 11:08:49 AM 



1 
HOUSTON LABORATORY 

BBSS INTERCHANGE DRIVE 
HOUSTON, TEXAS 77054 

(711) 660-0901 

I 
I 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

alysis: 

t h o d : 

Chloride, Total 

E325.3 

WorkOrder: 

Lab Batch ID: 

00030291 

R10873 

1 
1 
I 
I 
1 
I 
I 

Method Blank 

n ID: WET_000317N-221883 Units: mg/L 

alysis Date: 03/17/2000 10:30 Analyst: CV 

Analyte Result Rep Limit 
Chloride ND 1.0 

Samples in Analytical Batch: 

Lab Sample ID 

00030291-01F 

00030291-02F 

00030291-03F 

00030291-04F 

00030291-05F 

00030291-06F 

00030291-07F 

00030291-0BF 

00030291-09F 

Client Sample ID 

MW-1 

MW-3 

MW-11A 

MW-9 

OW-4 

MW-12D 

MW-8 

MW-7 

MW-5 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

WET 000317N-221885 Units: mg/L 

03/17/2000 10:30 Analyst: CV 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lowrer 
Umit 

Upper 
Limit 

Chloride 74.4 72.4 97 90 110 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

I 
Sample Spiked: 

RunID: 

Analysis Date: 

00030291-01 
WET_000317N-221887 

03/17/2000 10:30 
Units: mg/L 
Analyst: CV 

* Analyte 

1 

Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Umit 

Low 
Limit 

High 
Limit 

Ihloride 260 250 500 96.5 250 508 99.9 3.50 20 85 115 

I 
I 
1 
I 
I 

Qualif iers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

3/24/00 11:08:50 AM 



HOUSTON LABORATORY 
B880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 770S4 

(711| 660-0901 

1 
Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

Ialysis: Hardness, Total (Titrlmetrlc, EDTA) 

t h o d : E130.2 

WorkOrder: 

Lab Batch IO: 

00030291 

R11098 

i 
1 
I 

Method Blank 

flnlD: WET_000322T-225425 Units: mg/L 

i lysisDate: 03/22/2000 10:15 Analyst: CV 

Analyte Result Rep Limit 

Hardness (As CaC03) ND 5.0 

Samples in Analytical Batch: 

Lab Sample ID 

00030291-01E 

00030291-02E 

00030291-03E 

00030291-04E 

00030291-05E 

00030291-06E 

00030291-07E 

00030291-08E 

00030291-09E 

Client Sample ID 

MW-1 

MW-3 

MW-11 A 

MW-9 

OW-4 

MW-12D 

MW-8 

MW-7 

MW-5 

I 
1 
I 
I 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCSI 

WET_000322T-225427 Units: mg/L 

03/22/2000 10:15 Analyst: CV 

Analyte Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

Hardness (As CaC03) 99.7 98 98 94 108 

Matrix Spike (MSI / Matrix Spike Duplicate (MSD) 

Sample Spiked: 

RunID: 

Analysis Date: 

00030291-01 

WET_000322T-225429 

03/22/2000 10:15 
Units: mg/L 

Analyst: CV 

' Analyte 

I 
Sample 
Result 

MS 
Spike 
Added 

MS Result MS% 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD% 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

•hrdness (As CaC03) 600 500 1100 99.5 500 1100 99.5 0 20 81 111 

I 
I 
I 
I 
I 

Qualif iers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected In the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

3/24/00 11:06:50 AM 



1 
HOUSTON LABORATORY 

88B0 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 860-0901 

1 
Quality Control Report 

Brown & Caldwell 

BJ Service, Hobbs, NM 

(alysis: 
thod: 

Hardness, Total (Tttrimetric, EDTA) 

E130.2 

WorkOrder: 

Lab Batch ID: 

00030291 

R11098 

Method Blank 

( • h l D : WET_00O322T-225425 Units: mg/L 

i lysisDate: 03/22/2000 10:15 Analyst: CV 

Samples in Analytical Batch: 

1 
1 
I 
I 
I 
I 

Analyte Result Rep Limit 
Hardness (As CaC03) ND 5.0 

Lab Sample ID 

00030291-01E 

00030291-02E 

00030291-03E 

00030291-04E 

00030291-05E 

00030291-06E 

00030291-07E 

00030291-08E 

00030291-09E 

Client Sample ID 

MW-1 

MW-3 

MW-11A 

MW-9 

OW-4 

MW-12D 

MW-8 

MW-7 

MW-5 

RunID: 
Analysis Date: 

Laboratory Control Sample (LCS) 

WET_000322T-225427 Units: mg/L 

03/22/2000 10:15 Analyst: CV 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Hardness (As CaC03) 99.7 98 98 94 108 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 

RunID: 

Analysis Date: 

00030291-01 
WET_000322T-225429 

03/22/2000 10:15 

Units: mg/L 

Analyst: CV 

Analyte 

1 
Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD% 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

f fcrdness (As CaC03) 600 500 1100 99.5 500 1100 99.5 0 20 81 111 

Qualif iers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

3/24/00 11:0B:5O AM 
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HOUSTON LABORATORY 
BgSO INTERCHANGE DRIVE 

HOUSTON, TEXAS 7705+ 

(713) 650-0901 

Sample Receipt Checklist 

Workorder: 00030291 Received by: Stelly, D'Anna 

Date and Time Received: 3/10/00 10:00:00 AM Carrier name: FedEx 

Temperature: 4 

Shipping container/cooler in good condition? Yes 0 N o D Not Present • 

Custody seals intact on shippping container/cooler? Yes 0 No • Not Present • 

Custody seals intact on sample bottles? Yes • No • Not Present 

Chain of custody present? Yes 0 No • 

Chain of custody signed when relinquished and received? Yes 0 No • 

Chain of custody agrees with sample labels? Yes 0 No • 

Samples in proper container/bottle? Yes 0 No • 

Sample containers intact? Yes 0 No • 

Sufficient sample volume for indicated test? Yes 0 No • 

Al l samples received within holding time? Yes 0 No • 

Container/Temp Blank temperature in compliance? Yes 0 . N o D 

Water - VOA vials have zero headspace? Yes 0 : N o D Not Present • 

Water - pH acceptable upon receipt? Yes 0 N o D 



Case Narrative for: 

Brown & Caldwell 

HOUSTON LABORATORY 
8880 INTERCHANGE ORIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Certificate of Analysis Number: 

00030325 

Reoort To: Proiect Name: BJ Service, Hobbs, NM 

Brown & Caldwell Site: BJ-Hobbs 

Rick Rexroad Site Address: 
1415 Louisiana 

Suite 2500 

Houston 
PO Number: 

TX State: New Mexico 

770O2- State Cert. No.: 
ph: (713) 759-0999 fax: (713) 308-3886 Date Reported: 

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

Please do not hesitate to contact us if you have any questions or comments pertaining to this data report. Please reference the above Certificate of 
Analysis Number. 

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

This report shall not be reproduced except in full, without the written approval of the laboratory. The reported results are only representative of the 
samples submitted foi testing. 

Fini, Bernadette 

Customer Service Manager 

3/24/00 

Date 



I 
HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

I 
Brown & Caldwell 

I 
Certificate of Analysis Number: 

00030325 

eport To: 

^Fax To: 

Brown & Caldwell 

Rick Rexroad 

1415 Louisiana 

Suite 2500 

Houston 

TX 

77002-

ph: (713) 759-0999 

Brown & Caldwell 

Rick Rexroad 

fax: (713) 308-3886 

fax: (713) 308-3886 

Proiect Name: 

Site: 

Site Address: 

PO Number: 

State: 

State Cert. No.: 

Date Reported: 

BJ Service, Hobbs, NM 

BJ-Hobbs 

New Mexico 

| Client Sample ID Lab Sample ID Matrix Date Collected Date Received COC ID HOLD 

|1W-13 00030325-01 Water 3/10/00 10:15:00 AM 3/11/00 10:00:00 AM 

MW-10 00030325-02 Water 3/10/00 8:50:00 AM 3/11/00 10:O0:0OAM 

MW-12 00030325-03 Water 3/10/00 9:20:00 AM 3/11/00 10:00:00 AM 

lup 00030325-04 Water 3/10/00 3/11/00 10:O0:OOAM 

Hi w-4 00030325-05 Water 3/10/00 8:20:00 AM 3/11/00 10:00:00 AM 

Trip Blank #1 2/29/00 00030325-06 Water, . 3/10/00 3/11/00 10:00:00 AM. 

I'rip Blank #2 2/29/00 00030325-07 Water 3/10/00 3/11/00 10:00:00 AM 

rr lpBlank#3 2/29/00 00030325-08 Water 3/10/00 3/11/00 10:00:00 AM 

• 
• 
• 
• 
• 
• 
• 
D 

I 
I 
1 

3/24/00 

i i , Bernadette 

Customer Service Manager 
Date 

1 
fl 

Joel Grice 

Laboratory Director 

Ted Yen 

Quality Assurance Officer 

D 3/24/00 9:44:08 AM 



HOUSTON LABORATORY 
BBBO INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) S60-0901 

Cl ient Sample ID: MW-13 Col lected: 3/10/00 10:15:00 SPL Sample ID: 00030325-01 

Site: BJ-Hobbs 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

ALKALINITY, BICARBONATE MCL M2320 B Un i ts : mg /L 
Alkalinity, Bicarbonate 240 2 1 03/13/00 11:30 AB 218405 

ALKALINITY, CARBONATE MCL M2320 B Un i ts : mg /L 
Alkalinity, Carbonate ND 2 1 03/13/0011:30 AB 218458 

CHLORIDE, TOTAL MCL E325.3 Un i ts : mg /L 
Chloride 276 10 10 03/17/00 10:30 CV 221B98 

DIESEL RANGE ORGANICS MCL SW8015B Uni ts : m g / L 
Diesel Range Organics 1.9 0.22 1 03/21/00 22:33 RR 225908 

Sun": Pentacosane 49.1 % 18-120 1 03/21/00 22:33 RR 225908 
Run ID/Seq #: HP_V_000322B-225908 
PreD Method Preo Date Prec Initials 

SW3510B 03/12/2000 10:01 KL 

FLUORIDE-IC MCL E300 Uni ts : mg /L 
Fluoride 1.7 0 1 1 03/11/00 13:56 ES 221842 

GASOLINE RANGE ORGANICS MCL SW8015B Uni ts : mg /L 
Gasoline Range Organics 0.99 0.1 1 03/17/00 22:36 WR 221956 

Surr: 1,4-Difluorobenzene 141 % 74-121 1 * 03/17/00 22:36 WR 221956 
Surr: 4-Bromofluorobenzene 190 % 55-150 ... 1 * 03/17/00 22:36 WR 221956 

HARDNESS, TOTAL (TITRIMETRIC, EDTA) MCL E130.2 Un i ts : mg /L 
Hardness (As CaC03) 540 50 10 03/22/00 10:15 CV 225440 

HEADSPACE GAS ANALYSIS MCL RSK147 Uni ts : mg /L 
Ethane ND 0.0025 1 03/23/00 10:04 AB 225491 
Ethylene ND 0.0032 1 03/23/00 10:04 AB 225491 
Methane ND 0.0012 1 03/23/00 10:04 AB 225491 

MERCURY, T O T A L MCL SW7470A Un i ts : mg /L 
Mercury ND 0.0002 1 03/17/00 12:28 PB 220742 

Run ID/Seq #: HGL 000317A-220742 
Prep Method Prep Date Preo Initials 

SW7470A 03/17/2000 9:00 PB 

METALS BY METHOD 6010B, TOTAL MCL SW6010B Units: mg/L 
Arsenic ND 0.005 1 03/15/00 22:06 JM 219421 
Lead ND 0.005 1 03/15/00 22:06 JM 219421 
Selenium ND 0.005 1 03/15/00 22:06 JM 219421 
Barium 0.113 0.005 1 03/14/0015:09 E_B 218591 
Cadmium ND 0.005 1 03/14/00 15:09 E_B 218591 
Calcium 122 0.1 1 03/14/00 15:09 E_B 218591 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 3/24/00 9:44 io AM 



HOUSTON LABORATORY 
SB80 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID: MW-13 Col lec ted: 3/10/00 10:15:00 SPL Sample ID: 00030325-01 

Site: BJ-Hobbs 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq.# 

Chromium ND 0.01 1 03/14/00 15:09 E_B 218591 

Magnesium 38.6 0.1 1 03/14/00 15:09 E_B 218591 

Potassium 2.84 2 1 03/14/00 15:09 E_B 218591 

Silver ND 0.01 1 03/14/00 15:09 E_B 218591 

Sodium 114 0.5 1 03/14/00 15:09 E_B 218591 

Run ID/Seq #: TJA_ 000314A-218591 
|Prep Method Prep Date PreD Initials 

[SW3010A 03/13/2000 13:25 AA 
Run ID/Seq #: TJAT_000315A-213421 
Prep Method Prep Date Prep Initials 

SW3010A 03/13/2000 13:25 AA 

NITROGEN, NITRATE (AS N) MCL E300 Un i t s : mg/L 
Nitrogen.Nitrate (As N) ND OJ 1 03/11/00 13:56 ES 221942 

POLYNUCLEAR AROMATIC HYDROCARBONS MCL SW6310 Un i t s : ug/L 
Acenaphthene ND 0.1 1 03/22/00 19:56 LJ 225403 
Acenaphthylene 1.8 1 20 03/23/00 11:48 LJ 225572 
Anthracene ND 0:1 1 03/22/00 19:56 LJ 225403 
Benz(a)anthracene ND 0.1 1 03/22/00 19:56 LJ 225403 
Benzo(a)pyrene ND 0.1 1 03/22/00 19:56 LJ 225403 
Behzo(b)fluorartthene ND 0 1 1 03/22/00 19:56 LJ 225403 
Behzo(g,h,i)perylene ND 0.1 1 • 03/22/00 19:56 LJ 225403 
Benzo(k)fluoranthene ND 0.1 1 03/22/00 19:56 LJ 225403 
Chrysene ND 0.1 1 03/22/00 19:56 LJ 225403 
Dibenzo(a,h)anthracene ND 0.1 1 03/22/00 19:56 LJ 225403 
Fluoranthene ND 0.1 1 03/22/00 19:56 LJ 225403 

Fluorene 1.6 0.1 1 03/22/00 19:56 LJ 225403 
lndeno(1,2,3-cd)pyrene ND 0.1 1 03/22/00 19:56 LJ 225403 
Naphthalene 56 10 100 03/23/00 13:43 LJ 225574 
Phenanthrene 0.22 0.1 1 03/22/00 19:56 LJ 225403 
Pyrene ND 0 1 1 03/22/00 19:56 LJ 225403 

Surr: 1-Fluoronaphthalene 183 % 30-140 1 * 03/22/00 19:56 LJ 225403 
Surr: 1-Fluoronaphthalene D % 30-140 20 * 03/23/00 11:48 LJ 225572 
Surr: 1-Fluoronaphthalene D % 30-140 100 1 03/23/00 13:43 LJ 225574 
Surr: Phenanthrene-d10 D % 35-140 100 * 03/23/00 13:43 LJ 225574 
Surr: Phenanthrene-d10 130 % 35-140 1 03/22/00 19:56 LJ 225403 
Surr: Phenanthrene-d10 D % 35-140 20 ' 03/23/00 11:48 LJ 225572 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 3/24/00 9 44 11 AM 



HOUSTON LABORATORY 
BB80 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

[713) 650-0901 

Client Sample ID: MW-13 Col lected: 3/10/00 10:15:00 SPL Samp le ID: 00030325-01 

Site: BJ-Hobbs 

Analyses/Method Result Rep.Limit • i t . Factor QUAL Date Analyzed Analyst Seq. # 

Run ID/Seq U: 2JI00321B-225403 
Prep Method Prep Date Prep Initials 

SW3510B 03/11/200014:51 KL 
Run ID/Seq #: 2_000321B-225572 
Prep Method Prep Date Prep Initials 

SW3510B 03/11/2000 14:51 KL 
Run ID/Seq #: 2_00032"IB-225574 
Prep Method Prep Date Preo Initials 

SW3510B 03/11/2000 14.51 KL 

PURGEABLE AROMATICS MCL SW8021B U n i t s : ug /L 
Benzene 88 1 1 03/17/00 22:36 WR 22187B 
Ethylbenzene 200 1 1 03/17/00 22:36 WR 221878 
Toluene 2.8 1 1 03/17/00 22:36 WR 221878 
Xylenes.Total 1.3 1 1 03/17/00 22:36 WR 221878 

Surr: 1,4-Difluorobenzene 132 % 72-137 1 03/17/00 22:36 WR 221878 
Surr: 4-Bromofluorobenzene 124 % 48-156 1 03/17/00 22:36 WR 221878 

SULFATE MCL E300 Un i t s : mg /L 
Sulfate 170 5 25 03/15/00 11:35 ES 219736 

Qualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 

>MCL - Result Over Maximum Contamination Limit(MCL) 

D - Surrogate Recovery Unreportable due to Dilution 

3/24/00 9:44:12 AM 



HOUSTON LABORATORY 
$860 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 560-0901 

Client Sample ID: MW-10 Col lected: 3/10/00 8:50:00 SPL Sample ID: 00030325-02 

Site BJ-Hobbs 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq.# 

ALKALINITY, B ICARBONATE MCL M2320 B Un i t s : mg /L 
Alkalinity, Bicarbonate 455 2 1 03/13/00 11:30 AB 218406 

ALKALINITY, CARBONATE MCL M2320 B Un i t s : mg /L 
Alkalinity, Carbonate ND 2 1 03/13/00 11:30 AB 218459 

CHLORIDE, TOTAL MCL E325.3 Un i t s : mg /L 
Chloride 474 5 5 03/17/00 1 0:30 CV 221901 

DIESEL RANGE ORGANICS MCL SW8015B Un i t s : mg /L 
Diesel Range Organics 1.2 0.2 1 03/22/00 21:35 RR 225911 

Surr: Pentacosane 63.2 % 18-120 1 03/22/00 21:35 RR 225911 
Run ID/Seq #: HP_V_000322B-22S911 
PreD Method Prep Date Preo Initials 

SW3510B 03/12/2000 10:01 KL 

FLUORIDE-IC MCL E300 Un i t s : mg /L 
Fluoride 1 0.1 1 03/11/00 1 3:56 ES 221845 

GASOLINE RANGE ORGANICS MCL SW8015B Un i t s : mg /L 
Gasoline Range Organics 0.85 0.5 5 03/20/00 1 9.13 WR 222936 

Surr: 1,4-Difluorobenzene 102 % 74-121 5 03/20/00 19:13 WR 222936 
Surr: 4-Bromofluorobenzene 118 % 55-150 5 03/20/00 1 9:13 WR 222936 

HARDNESS, T O T A L (TITRIMETRIC, EDTA) MCL E130.2 Un i t s : mg /L 
Hardness (As CaC03) 760 50 10 03/22/00 1 0:15 CV 225443 

HEADSPACE GAS ANALYSIS MCL RSK147 Un i t s : mg /L 
Ethane ND 0.0025 1 03/23/00 1 0:24 AB 225493 
Ethylene ND 0.0032 1 03/23/00 10:24 AB 225493 
Methane 0.0056 0.0012 1 03/23/00 1 0:24 AB 225493 

MERCURY, T O T A L MCL SW7470A Un i t s : mg /L 
Mercury ND 0.0002 1 03/17/00 1 2:28 PB 220743 

Run ID/Seq #: HGL 000317A-220743 
|Prep Method Preo Date PreD Initials 

|SW7470A 03/17/2000 9:00 PB 

METALS BY METHOD 6010B, TOTAL MCL SW6010B Units: mgfL 
Arsenic 0.0474 0.005 1 03/15/00 22:13 JM 219424 
Lead 0.00661 0.005 1 03/15/00 22:13 JM 219424 
Selenium ND 0.005 1 03/15/00 22:13 JM 219424 
Barium 0.281 0.005 1 03/14/00 15:13 E_B 218592 
Cadmium ND 0.005 1 03/14/00 1 5:13 E_B 218592 
Calcium 177 0.1 1 03/14/00 1 5:13 E_B 218592 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected In the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 3/24/00 9:44:13 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

{713)660-0901 

Cl ient Sample ID: MW-10 Col lec ted: 3/10/00 8:50:00 SPL Sample ID: 00030325-02 

Site: BJ-Hobbs 

Analyses/Method Result Rep.Limit • i l . Factor QUAL Date Analyzed Analyst Seq.# 

Chromium 0.031 0.01 1 03/14/0015:13 E_B 218592 

Magnesium 61 0.1 1 03/14/00 1 5:13 E_B 218592 

Potassium 18.3 2 1 03/14/00 1 5:13 E_B 218592 

Silver ND 0.01 1 03/14/00 1 5:13 E_B 218592 

Sodium 181 0.5 1 03/14/00 1 5:13 E_B 218592 
Run ID/Seq #: TJA_ 000314A-2185S2 
Prep Method Prep Date PreD Initials 

SW3010A 03/13/2000 13:25 AA 
Run ID/Seq #: TJAT_000315A-219424 
Prep Method Prep Date PreD Initials 

SW3010A 03/13/2000 13:25 AA 

NITROGEN, NITRATE (AS N) MCL E300 Un i t s : mg/L 
Nitrogen.Nitrate (As N) 0.1 0.1 1 03/11/00 1 3:56 ES 221945 

POLYNUCLEAR AROMATIC HYDROCARBONS MCL SW8310 Un i t s : ug/L 
Acenaphthene ND 0.1 1 03/22/00 21 :50 LJ 225404 
Acenaphthylene 0.4 0.1 1 03/22/00 21 :50 LJ 225404 
Anthracene ND 0.1 1 03/22/00 21:50 LJ 225404 
Benz(a)anthracene ND 0.1 1 03/22/00 21:50 LJ 225404 
Benzo(a)pyrene ND 0.1 1 03/22/00 21 :50 LJ 225404 
Benzo(b)fluoranthene ND 0.1 1 03/22/00 21 .50 LJ 225404 
Benzo(g,h,i)perylene ND 0.1 1 03/22/00 21:50 LJ 225404 
Benzo(k)fluoranthene ND 0.1 1 03/22/00 21:50 LJ 225404 
Chrysene ND 0.1 1 03/22/00 21:50 LJ 225404 
Dibenzo(a,h)anthracene ND 0.1 1 03/22/00 21:50 LJ 225404 
Fluoranthene ND 0.1 1 03/22/00 21 ;50 LJ 225404 
Fluorene ND 0.1 1 03/22/00 21:50 LJ 225404 
lndeno(1,2,3-cd)pyrene ND 0.1 1 03/22/00 21:50 LJ 225404 
Naphthalene 1.5 0.1 1 03/22/00 21:50 LJ 225404 
Phenanthrene ND 0.1 1 03/22/00 21:50 LJ 225404 
Pyrene ND 0.1 1 03/22/00 21.50 LJ 225404 

Surr: 1-Fluoronaphthalene 63.4 % 30-140 1 03/22/00 21:50 LJ 225404 
Surr: Phenanthrene-d10 74.2 % 35-140 1 03/22/00 21:50 LJ 225404 

Run ID/Seq #: 2JJ00321B-225404 
Prep Method Preo Date Preo Initials 

SW3510B 03/11/2000 14:51 KL 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 3/24/00 9.44.14 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713)SS0-O901 

Client Sample ID: MW-10 Col lected: 3/10/00 8:50:00 SPL Sample ID: 00030325-02 

Site: BJ-Hobbs 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

PURGEABLE AROMATICS MCL SW8021B Uni ts : ug /L 
Benzene 300 1 1 03/17/00 23:01 WR 221879 
Ethylbenzene 6.6 1 1 03/17/00 23:01 WR 221879 
Toluene 4.3 1 1 03/17/00 23:01 WR 221 879 
Xylenes.Total 43.2 1 1 03/17/00 23:01 WR 221879 

Surr: 1,4-Difluorobenzene 145 % 72-137 1 * 03/17/00 23:01 WR 221879 
Surr: 4-Bromofluorobenzene 133 % 48-156 1 03/17/00 23:01 WR 221879 

SULFATE MCL E300 Uni ts : mg /L 
Sulfate 160 2 10 03/15/00 11:35 ES 219737 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 3/24/00 9:44:14 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 6S0-O3O1 

Client Sample ID: MW-12 Col lected: 3/10/00 9:20:00 SPL Sample ID: 00030325-03 

Site: BJ-Hobbs 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq.tf 

ALKALINITY, BICARBONATE MCL M2320 B Uni ts: mg/L 
Alkalinity, Bicarbonate 402 2 1 03/13/0011:30 AB 218407 

ALKALINITY, CARBONATE MCL M2320 B Uni ts: mg /L 
Alkalinity, Carbonate ND 2 1 03/13/00 11:30 AB 218460 

CHLORIDE, TOTAL MCL E325.3 Uni ts : mg /L 
Chloride 327 5 5 03/17/00 10:30 CV 221902 

DIESEL RANGE ORGANICS MCL SW8015B Uni ts : mg /L 
Diesel Range Organics ND 0.2 1 03/22/00 22:13 RR 225912 

Surr: Pentacosane 67.0 % 18-120 1 03/22/00 22:13 RR 225912 
Run ID/Seq #: HP_V_000322B-225912 
Preo Method PreD Date Prep Initials 

SW3510B 03/12/2000 10:01 KL 

FLUORIDE-IC MCL E300 Uni ts: mg /L 
Fluoride 1.7 0.1 1 03/11/00 13:56 ES 221846 

GASOLINE RANGE ORGANICS MCL SW8015B Uni ts : mg /L 
Gasoline Range Organics 0.21 0.1 1 03/17/00 23:26 WR 221957 

Surr: 1,4-Difluorobenzene 95.7 % 74-121 1 03/17/00 23:26 WR 221957 
Surr: 4-Bromofluorobenzene 104 % 55-150 1 03/17/00 23:26 WR 221957 

HARDNESS, TOTAL (TITRIMETRIC, EDTA) MCL E130.2 Uni ts : mg /L 
.. . 

Hardness (As CaC03) 700 50 10 03/22/00 10:15 CV 225444 

HEADSPACE GAS ANALYSIS MCL RSK147 Uni ts: mg /L 
Ethane ND 0.0025 1 03/23/00 10:32 AB 225494 
Ethylene ND 0.0032 1 03/23/00 10:32 AB 225494 
Methane ND 0.0012 1 03/23/00 10:32 AB 225494 

MERCURY, TOTAL MCL SW7470A Uni ts: mg /L 
Mercury ND 0.0002 1 03/17/00 12:28 PB 220744 

Run ID/Seq U: HGL 000317A-220744 
PreD Method Prep Date Prep Initials 

SW7470A 03/17/2000 9:00 PB 

METALS BY METHOD 6010B, TOTAL MCL SW6010B Uni ts : mg/L 
Arsenic 0.0948 0.005 1 03/15/00 22:19 JM 219427 
Lead ND 0.005 1 03/15/00 22:19 JM 219427 
Selenium ND 0.005 1 03/15/00 22:19 JM 219427 
Barium 0.245 0.005 1 03/14/00 15:16 E_B 218593 
Cadmium ND 0.005 1 03/14/00 15:16 E_B 218593 
Calcium 180 0.1 1 03/14/00 15:16 E_B 218593 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(IVICL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 3/24/00 944.16 AM 



HOUSTON LABORATORY 
B880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713)660-0901 

Client Sample ID: MW-12 Col lected: 3/10/00 9:20:00 SPL Sample ID: 00030325-03 

Site: BJ-Hobbs 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq.# 

Chromium 0.0124 0.01 1 03/14/00 15:16 E_B 218593 
Magnesium 30.6 0.1 1 03/14/00 15:16 E_B 218593 
Potassium 104 2 1 03/14/00 15:16 E_B 218593 

Silver ND 0.01 1 03/14/00 15:16 E_B 218593 

Sodium 129 0.5 1 03/14/00 15:16 E_B 218593 
Run ID/Seq #: TJA_ 000314A-218593 

Ipreo Method Prep Date PreD Initials 

I SW3010A 03/13/2000 13:25 AA 
Run ID/Seq #: TJAT_0003t5A-219427 
PreD Method Preo Date Preo Initials 

SW3010A 03/13/2000 13:25 AA 

NITROGEN, NITRATE (AS N) MCL E300 Un i t s : mg/L 
Nitrogen.Nitrate (As N) ND 0.1 1 03/11/00 13:56 ES 221946 

POLYNUCLEAR AROMATIC HYDROCARBONS MCL SW8310 Un i t s : ug/L 
Acenaphthene ND 0.1 1 03/22/00 22:28 LJ 225405 
Acenaphthylene ND 0.1 1 03/22/00 22:28 LJ 225405 
Anthracene ND 0.1 1 03/22/00 22:28 LJ 225405 
Benz(a)anthracene ND 0.1 1 03/22/00 22:28 LJ 225405 
Benzo(a)pyrene ND 0.1 1 03/22/00 22:28 LJ 225405 
Benzo(b)fluoranthene ND 0.1 1 03/22/00 22:28 LJ 225405 
Benzo(g,h,i)perylene ND 0.1 1 03/22/00 22:28 LJ 225405 
Benzo(k)fluoranthene ND 0.1 1 03/22/00 22:28 LJ 225405 
Chrysene ND 0.1 1 03/22/00 22:28 LJ 225405 
Dibenzo(a,h)anthracene ND 0.1 1 03/22/00 22:28 LJ 225405 
Fluoranthene ND 0.1 1 03/22/00 22:28 LJ 225405 
Fluorene ND 0.1 1 03/22/00 22:28 LJ 225405 
lndeno(1,2,3-cd)pyrene ND 0.1 1 03/22/00 22:28 LJ 225405 
Naphthalene 0.26 0.1 1 03/22/00 22:28 LJ 225405 
Phenanthrene ND 0.1 1 03/22/00 22:28 LJ 225405 
Pyrene ND 0.1 1 03/22/00 22:28 LJ 225405 

Surr: 1-Fluoronaphthalene 42.3 % 30-140 1 03/22/00 22:28 LJ 225405 
Surr: Phenanthrene-dlO 57.8 % 35-140 1 03/22/00 22:28 LJ 225405 

Run ID/Seq #: 2_000321B-22S405 
Prep Method Prep Date |Prep Initials 

SW3510B 03/11/2000 14:51 KL 1 
i 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 3/24/00 a44:18 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 860-0901 

Client Sample ID: MW-12 Col lected: 3/10/00 9:20:00 SPL Sample ID: 00030325-03 

Site: BJ-Hobbs 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq.# 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene 93 1 1 03/17/00 23:26 WR 221880 
Ethylbenzene ND 1 1 03/17/00 23:26 WR 221880 
Toluene ND 1 1 03/17/00 23.26 WR 221880 
Xylenes.Total ND 1 1 03/17/00 23:26 WR 221880 

Surr: 1,4-Difluorobenzene 108 % 72-137 1 03/17/00 23:26 WR 221880 
Surr: 4-Bromofluorobenzene 106 % 48-156 1 03/17/00 23:26 WR 221880 

SULFATE MCL E300 Units: mg/L 
Sulfate 210 5 25 03/15/0011:35 ES 219738 

>MCL - Result Over Maximum Contamination Limit(MCL) 

• - Surrogate Recovery Unreportable due to Dilution 

3/24/00 9:44:17 AM 

Qualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

' - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 7705* 

(713) S60-0901 

Client Sample ID: DUP Collected: 3/10/00 SPL Sample ID: 00030325-04 

Site: BJ-Hobbs 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

ALKALINITY, BICARBONATE MCL M2320 B Units: mg/L 
Alkalinity, Bicarbonate 400 2 1 03/13/00 11:30 AB 218408 

ALKALINITY, CARBONATE MCL M2320 B Units: mg/L 
Alkalinity, Carbonate ND 2 1 03/13/00 11:30 AB 218461 

CHLORIDE, TOTAL MCL E325.3 Units: mg/L 
Chloride 362 5 5 03/17/00 10:30 CV 221903 

DIESEL RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics 0.22 0.2 1 03/22/00 22:51 RR 225913 

Surr: Pentacosane 68.6 % 18-120 1 03/22/00 22:51 RR 225913 
Run ID/Seq tt: HP_V_000322B-225913 
PreD Method Prep Date Preo Initials 

SW3510B 03/12/2000 10:01 KL 

FLUORIDE-IC MCL E300 Units: mg/L 
Fluoride 1.7 0.1 1 03/11/00 13:56 ES 221847 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics 0.22 0.1 1 03/17/00 23:51 WR 221958 

Surr: 1,4-Difluorobenzene 96.9 % 74-121 1 03/17/00 23:51 WR 221958 
Surr: 4-Bromofluorobenzene 105 % 55-150 1 03/17/00 23:51 WR 221S58 

HARDNESS, TOTAL (TITRIMETRIC, EDTA) MCL E130.2 Units: mg/L 
Hardness (As CaC03) 740 50 10 03/22/00 10:15 CV 225446 

HEADSPACE GAS ANALYSIS MCL RSK147 Uni ts : m g / L 
Ethane ND 0.0025 1 03/23/00 10:43 AB 225495 
Ethylene ND 0.0032 1 03/23/00 10:43 AB 225495 
Methane ND 0.0012 1 03/23/00 10:43 AB 225495 

MERCURY, TOTAL MCL SW7470A Units: mg/L 
Mercury ND 0.0002 1 03/17/00 12:28 PB 220745 

Run ID/Seq tt: HGL 000317A-22074S 
Preo Method Preo Date Preo Initials ] 
SW7470A 03/17/2000 9:00 PB I 

METALS BY METHOD 6010B, T O T A L MCL SW6010B Uni ts : m g / L 
Arsenic 0.0599 0.005 1 03/15/00 22:25 JM 219430 
Lead ND 0.005 1 03/15/00 22:25 JM 219430 
Selenium ND 0.005 1 03/15/00 22:25 JM 219430 
Barium 0.281 0.005 1 03/14/00 15:20 E_B 218594 
Cadmium ND 0.005 1 03/14/00 15:20 E_B 218594 
Calcium 203 0.1 1 03/14/00 15:20 E _ B 218594 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in Ihe associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 3/24/00 9 44:18 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 860-0901 

Client Sample ID: DUP Col lected: 3/10/00 SPL Samp le ID: 00030325-04 

Site: BJ-Hobbs 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

Chromium 0.0216 0.01 1 03/14/00 15:20 E_B 218594 

Magnesium 34.2 0.1 1 03/14/00 15:20 E_B 218594 

Potassium 106 2 1 03/14/00 15:20 E_B 218594 

Silver ND 0.01 1 03/14/00 15:20 E_B 218594 

Sodium 135 0.5 1 03/14/00 15:20 E_B 218594 

Run ID/Seq #: TJA_ 000314A-218594 
Prep Method Prep Date Preo Initials 

SW301 OA 03/13/2000 13:25 AA 
Run ID/Seq #: TJAT_000315A-219430 
[Prep Method Prep Date Preo Initials 

|SW3010A 03/13/2000 13:25 AA 

NITROGEN, NITRATE (AS N) MCL E300 Uni ts : mg/L 
Nitrogen.Nitrate (As N) ND 0.1 1 03/11/00 13:56 ES 221947 

POLYNUCLEAR AROMATIC HYDROCARBONS MCL SW8310 Un i ts : ug/L 
Acenaphthene ND 0.1 1 03/22/00 23:06 LJ 225406 

Acenaphthylene ND 0.1 1 03/22/00 23:06 LJ 225406 

Anthracene ND 0.1 1 03/22/00 23:06 LJ 225406 

Benz(a)anthracene ND 0.1 1 03/22/00 23:06 LJ 225406 

Benzo(a)pyrene ND 0.1 1 03/22/00 23:06 LJ 225406 

Benzo(b)fluoranthene ND 0.1 1 03/22/00 23:06 LJ 225406 
Benzo(g,h,i)perylene ND 0.1 1 03/22/00 23:06 LJ 225406 

Benzo(k)fluoranthene ND 0.1 1 03/22/00 23:06 LJ 225406 
Chrysene ND 0.1 1 03/22/00 23:06 LJ 225406 
Dibenzo(a,h)anthracene ND 0.1 1 03/22/00 23:06 LJ 225406 

Fluoranthene ND 0.1 1 03/22/00 23:06 LJ 225406 

Fluorene ND 0.1 1 03/22/00 23:06 LJ 225406 
lndeno(1,2,3-cd)pyrene ND 0.1 1 03/22/00 23:06 LJ 225406 

Naphthalene 1.5 0.1 1 03/22/00 23:06 LJ 225406 

Phenanthrene ND 0.1 1 03/22/00 23:06 LJ 225406 
Pyrene ND 0.1 1 03/22/00 23:06 LJ 225406 

Surr: 1-Fluoronaphthalene 49.0 % 30-140 1 03/22/00 23:06 LJ 225406 
Surr: Phenanthrene-d10 76.9 % 35-140 1 03/22/00 23:06 LJ 225406 

Run ID/Seq #: 2_000321B-225406 
Preo Method Prep Date Prep Initials I 

SW3510B 03/11/2000 14:51 KL 1 

Qualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 

>MCL - Result Over Maximum Contamination Limit(MCL) 

D - Surrogate Recovery Unreportable due to Dilution 

3/24/O0 9:44:19 AM 



® 

HOUSTON LABORATORY 
BB80 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID: DUP Col lected: 3/10/00 SPL Sample ID: 00030325-04 

Site: BJ-Hobbs 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene 99 1 1 03/17/00 23:51 WR 221881 
Ethylbenzene ND 1 1 03/17/00 23:51 WR 221881 
Toluene ND 1 1 03/17/00 23:51 WR 221881 

Xylenes.Total ND 1 1 03/17/00 23:51 WR 221881 
Surr: 1,4-Difluorobenzene 109 % 72-137 1 03/17/00 23:51 WR 221881 

Surr: 4-Bromofluorobenzene 106 % 48-156 1 03/17/00 23:51 WR 221881 

SULFATE MCL E300 Uni ts: mg/L 
Sulfate 200 5 25 03/15/0011:35 ES 219739 

Qualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 

>MCL - Result Over Maximum Contamination Limit(MCL) 

D - Surrogate Recovery Unreportable due to Dilution 

3/24/00 9:44:20 AM 



HOUSTON LABORATORY 
88B0 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID: MW-4 Col lected: 3/10/00 8:20:00 SPL Sample ID: 00030325-05 

Site: BJ-Hobbs 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

ALKALINITY, BICARBONATE MCL M2320 B Un i ts : mg/L 
Alkalinity, Bicarbonate 160 2 1 03/13/00 11:30 AB 218409 

ALKALINITY, CARBONATE MCL M2320 B Units: mg/L 
Alkalinity, Carbonate ND 2 1 03/13/00 11:30 AB 218462 

CHLORIDE, TOTAL MCL E325.3 Un i ts : mg/L 
Chloride 196 2 2 03/17/00 10:30 CV 221904 

DIESEL RANGE ORGANICS MCL SW8015B Uni ts : mg/L 
Diesel Range Organics 2.6 0.2 1 03/22/00 23:29 RR 225914 

Surr: Pentacosane 93.2 % 18-120 1 03/22/00 23:29 RR 225914 
Run ID/Seq #: HP_V_000322B-22S914 
Prep Method Prep Date PreD Initials 

SW3510B 03/12/2000 10:01 KL 

FLUORIDE-IC MCL E300 Uni ts : mg/L 
Fluoride 1.1 0.1 1 03/11/00 13:56 ES 221848 

GASOLINE RANGE ORGANICS MCL SW8015B Uni ts : mg/L 
Gasoline Range Organics 0.15 0.1 1 03/18/00 0:16 WR 221959 

Surr: 1,4-Difluorobenzene 97.0 % 74-121 1 03/18/00 0:16 WR 221959 
Surr: 4Bromofluorobenzene 118 % 55-150 1 03/18/00 0:16 WR 221959 

HARDNESS, TOTAL (TITRIMETRIC, EPTA) MCL . E130.2 Un i ts : mg/L 
Hardness (As CaC03) 500 50 10 03/22/00 10:15 CV 225447 

HEADSPACE GAS ANALYSIS MCL RSK147 Units: mg/L 
Ethane ND 0.0025 1 03/23/00 11:02 AB 225496 
Ethylene ND 0.0032 1 03/23/00 11:02 AB 225496 
Methane ND 0.0012 1 03/23/00 11:02 AB 225496 

MERCURY, TOTAL MCL SW7470A Uni ts : mg/L 
Mercury ND 0.0002 1 03/17/00 12:28 PB 220746 

Run ID/Seq #: HGL 000317A-220746 
Prep Method Prep Date Preo Initials 
SW7470A 03/17/2000 9:00 PB 

METALS BY METHOD 6010B, TOTAL MCL SW6010B Uni ts : mg/L 
Arsenic 0.0178 0.005 1 03/15/00 22:31 JM 219433 
Leaa ND 0.005 1 03/15/00 22:31 JM 219433 
Selenium ND 0.005 1 03/15/00 22:31 JM 219433 
Barium 0.0694 0.005 1 03/14/00 15:24 E_B 218595 
Cadmium 0.0178 0.005 1 03/14/00 15:24 E_B 218595 
Calcium 147 0.1 1 03/14/00 15:24 E_B 218595 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 3/24/00 9 44:21 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Client Sample ID: MW-4 Col lected: 3/10/00 8:20:00 SPL Sample ID: 00030325-05 

Site: BJ-Hobbs 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

Chromium ND 0.01 1 03/14/00 15:24 E_B 218595 

Magnesium 26.3 0.1 1 03/14/00 15:24 E_B 218595 

Potassium 3.95 2 1 03/14/00 15:24 E_B 218595 

Silver ND 0.01 1 03/14/00 15:24 E_B 218595 

Sodium 115 0.5 1 03/14/00 15:24 218595 

Run ID/Seq tt: TJA. 000314A-218S95 

Prep Method Prep Date Preo Initials 

SW3010A 03/13/2000 13:25 AA 
Run ID/Seq tt: TJAT_000315A-219433 
Prep Method Preo Date Prep Initials 

SW3Q10A 03/13/2000 13:25 AA 

NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L 
Nitrogen.Nitrate (As N) 3.7 0.1 1 03/11/00 13:56 ES 221948 

P O L Y N U C L E A R AROMATIC H Y D R O C A R B O N S MCL SW8310 Units: ug/L 
Acenaphthene ND 0.1 1 03/22/00 23:45 LJ 225407 

Acenaphthylene ND 0.1 1 03/22/00 23:45 LJ 225407 
Anthracene ND 0.1 1 03/22/0O 23:45 LJ 225407 

Benz(a)anthracene ND 0.1 1 03/22/00 23:45 LJ 225407 
Benzo(a)pyrene ND 0.1 1 03/22/00 23:45 LJ 225407 

Benzo(b)fluoranthene . ND 0.1 1 03/22/00 23:45 LJ 225407 

Benzo(g,h,i)perylene ND 0.1 1 03/22/00 23:45 LJ 225407 
Benzo(k)fluoranthene ND 0.1 1 03/22/00 23:45 LJ 225407 
Chrysene ND 0.1 1 03/22/00 23:45 LJ 225407 
Dibenzo(a,h)anthracene ND 0.1 1 03/22/00 23:45 LJ 225407 
Fluoranthene ND 0.1 1 03/22/00 23:45 LJ 225407 
Fluorene 0.36 0.1 1 03/22/00 23:45 LJ 225407 

lndeno(1,2,3-cd)pyrene ND 0.1 1 03/22/00 23:45 LJ 225407 
Naphthalene 0.44 0.1 1 03/22/00 23:45 LJ 225407 
Phenanthrene ND 0.1 1 03/22/00 23:45 LJ 225407 

Pyrene ND 0.1 1 03/22/00 23:45 LJ 225407 
Surr: 1-Fluoronaphthalene 39.6 % 30-140 1 ' 03/22/00 23:45 LJ 225407 
Surr: Phenanthrene-d10 68.5 % 35-140 1 03/22/00 23:45 LJ 225407 

Run ID/Seq tt: 2_000321B-225407 
Preo Method PreD Date Prep Initials | 

SW3510B 03/11/2000 14:51 KL | 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 3/24/00 9:44 22 AM 



HOUSTON LABORATORY 
8680 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID: MW-4 Col lected: 3/10/00 8:20:00 SPL Sample ID: 00030325-05 

Site: BJ-Hobbs 

Analyses/Method Result Rep.Limit • i l . Factor QUAL Date Analyzed Analyst Seq.# 

PURGEABLE AROMATICS MCL SW8021B Un i ts : ug/L 
Benzene ND 1 1 03/18/00 0:16 WR 221882 
Ethylbenzene ND 1 1 03/18/00 0:16 WR 221882 
Toluene ND 1 1 03/18/00 0:16 WR 221882 
Xylenes.Total 3.6 1 1 03/18/00 0:16 WR 221882 

Surr: 1,4-Difluorobenzene 108 % 72-137 1 03/18/00 0:16 WR 221882 
Surr: 4-Bromofluorobenzene 109 % 48-156 1 03/18/00 0:16 WR 221882 

SULFATE MCL E300 Uni ts : mg/L 
Sulfate 250 5 25 03/15/00 11:35 ES 219740 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 3/24/00 9:44:22 AM 



Client Sample ID: Trip Blank #1 2/29/00 Collected: 3/10/00 SPL Sample ID: 00030325-06 

Site: BJ-Hobbs 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

GASOLINE RANGE ORGANICS MCL SW8015B Uni ts : mg/L 

Gasoline Range Organics ND 0.1 1 03/17/00 16:46 WR 221951 

Surr: 1,4-Difluorobenzene 99.6 % 74-121 1 03/17/00 16:46 WR 221951 

Surr: 4-Bromofluorobenzene 89.7 % 55-150 1 03/17/00 16:46 WR 221951 

PURGEABLE AROMATICS MCL SW8021B Uni ts : ug/L 

Benzene ND 1 1 03/17/00 16:46 WR 221858 

Ethylbenzene ND 1 1 03/17/00 16:46 WR 221858 

Toluene ND 1 1 03/17/00 16:46 WR 221858 

Xylenes.Total ND 1 1 03/17/00 16:46 WR 221858 

Surr: 1,4-Difluorobenzene 106 % 72-137 1 03/17/00 16:46 WR 221858 
Surr: 4-Bromofluorobenzene 95.9 % 48-156 1 03/17/00 16:46 WR 221858 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

' - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 3/24/00 9:44:24 AM 

HOUSTON LABORATORY 
8680 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 6604)901 

Client Sample ID: Trip Blank #2 2/29/00 Col lected: 3/10/00 SPL Sample ID: 00030325-07 

Site: BJ-Hobbs 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq.# 

GASOLINE RANGE ORGANICS MCL SW8015B Un i t s : mg /L 
Gasoline Range Organics ND 0.1 1 03/17/00 17:11 WR 221952 

Surr: 1,4-Difluorobenzene 102 % 74-121 1 03/17/00 17:11 WR 221952 
Surr: 4-Bromofluorobenzene 90.3 % 55-150 1 03/17/00 17:11 WR 221952 

PURGEABLE AROMATICS MCL SW8021B Un i t s : ug /L 
Benzene ND 1 1 03/17/00 17:11 WR 221859 

Ethylbenzene ND 1 1 03/17/00 17:11 WR 221859 

Toluene ND 1 1 03/17/00 17:11 WR 221859 
Xylenes.Total ND 1 1 03/17/00 17:11 WR 221859 

Surr: 1,4-Difluorobenzene 106 % 72-137 1 03/17/00 17:11 WR 221859 
Surr: 4-Bromofluorobenzene 102 % 48-156 1 03/17/00 17:11 WR 221859 

>MCL - Result Over Maximum Contamination Limit(MCL) 

D - Surrogate Recovery Unreportable due to Dilution 

3/24/00 9:44:24 AM 

Qualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 



HOUSTON LABORATORY 
B8B0 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 6S0-O901 

Client Sample ID: Trip Blank #3 2/29/00 Collected: 3/10/00 S P L Sample ID: 00030325-08 

Site: BJ-Hobbs 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

GASOLINE R A N G E ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND OJ 1 03/17/00 17:36 WR 221953 

Surr: 1,4-Difluorobenzene 99.3 % 74-121 1 03/17/00 17:36 WR 221953 

Surr: 4-Bromofluorobenzene 95.4 % 55-150 1 03/17/00 1 7:36 WR 221953 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 03/17/00 17:36 WR 221868 

Ethylbenzene ND 1 1 03/17/00 17:36 WR 221868 

Toluene ND 1 1 03/17/00 17:36 WR 221868 

Xylehes.Total ND 1 1 03/17/00 17:36 WR 221868 

Surr: 1,4-Difluorobenzene 105 % 72-137 1 03/17/00 17:36 WR 221868 

Surr: 4-Bromoftuorobenzene 96.6 % 48-156 1 03/17/00 17:36 WR 221868 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

' - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 3'24/oo 9:44:25 AM 
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HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 860-0901 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

Analysis: Diesel Range Organics 
lethod: SW8015B 

WorkOrder: 
Lab Batch ID: 

00030325 
3777 

Method Blank 

RunID: HP_v_ooo322B-225906 Units: mg/L 

Vnalysis Date: 03/21/2000 20:38 Analyst: RR | < \ r 

I 
I 
I 
I 
I 
I 

Analyte Result Rep Limit 
Diesel Ranqe Organics ND 0.20 

Surr: Pentacosane 98.4 18-120 

Samples in Analytical Batch: 

Lab Sample ID 

00030325-01B 

00030325-02B 

00030325-03B 

00030325-04B 

00030325-05B 

Client Sample ID 

MW-13 

MW-10 

MW-12 

DUP 

MW-4 

RunID: 
Analysis Date: 

Laboratory Control Sample (LCSI 

HP_V_000322B-225907 Units: mg/L 

03/21/2000 21:16 Analyst: RR 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Diesel Range Organics 2.5 3 118 44 141 

Matrix Spike (MS) / Matrix Spike Duplicate (MSDI 

Sample Spiked: 
RunID: 
Analysis Date: 
Preparation Date: 

00030325-01 

HP_V_000322B-225909 

03/22/2000 19:02 

03/12/2000 10:01 

Units: mg/L 

Analyst: RR 

Prep By: KL Method: SW3510B 

Analyte Sample Result MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD% 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Diesel Range Organics 1.8 2.5 4.9 121 2.5 5 126 4.53 39 13 130 1 
I 
I 
I 
I 
I 
I 

Qualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

3/24/00 9.44:27 AM 
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HOUSTON LABORATORY 
BBBO INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 6S0-O901 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

I 
Analysis: Headspace Gas Analysis 

ethod: RSK147 

WorkOrder: 
Lab Batch ID: 

00030325 
R11104 

Method Blank 

RunID: VARH_000323A-225490 Units: mg/L 

\nalysis Date: 03/23/2000 9:50 Analyst: AB f 
Analyte Result Rep Limit 

Ethane ND 0.0025 
Ethvlene ND 0.0032 
Methane ND 0.0012 

Samples in Analytical Batch: 

Lab Sample ID 

00030325-01D 

00030325-02D 

00030325-03D 

00030325-04D 

00030325-05D 

Client Sample ID 

MW-13 

MW-10 

MW-12 

DUP 

MW-4 

Sample Duplicate 

Original Sample: 00030325-01 

RunID: VARH_000323A-225491 Units: mg/L 

Analysis Date: 03/23/2000 10:04 Analyst: AB 

Analyte Sample 
Result 

DUP 
Result 

RPD RPD 
Limit 

Ethane ND ND 0 50 

Ethylene ND ND 0 50 

Methane ND ND 0 50 

Qualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

3/24/00 9:44:27 AM 
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—yr HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

Analysis: Purgeable Aromatics 

[/lethod: SW8021B 

WorkOrder: 
Lab Batch ID: 

00030325 
R10874 

RunID: 

|^nalysis Date: 

Method Blank 

HP_U_000317C-221853 Units: ug/L 

03/17/2000 9:57 Analyst: WR 

1 
1 
r 
i 
i 
i 
r 
i 

\ 
W m 

i 
i 
I 
i 

Analyte Result Rep Limit 

Benzene ND 1.0 
Ethylbenzene ND 1.0 
Toluene ND 1.0 
Xylenes.Total ND 1.0 

Surr: 1,4-Difluorobenzene 104.6 72-137 
Surr: 4-Bromofluorobenzene 99.4 48-156 

Samples in Analytical Batch: 

Lab Sample ID 

00030325-01A 

00030325-02A 

00030325-03A 

00030325-04A 

00030325-05A 

00030325-06A 

00030325-07A 

00030325-08A 

Client Sample ID 

MW-13 

MW-10 

MW-12 

DUP 

MW-4 

Trip Blank #1 2/29/00 

Trip Blank #2 2/29/00 

Trip Blank #3 2/29/00 

RunID: 
Analysis Date: 

Laboratory Control Sample (LCSI 

HP_U_000317C-221852 Units: ug/L 

03/17/2000 9:07 Analyst: WR 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Benzene 50 51 103 61 119 

Ethylbenzene 50 51 103 70 118 

Toluene 50 52 104 65 125 

Xylenes.Total 150 152 101 72 117 

Matrix Spike (MSI / Matrix Spike Duplicate (MSD) 

Sample Spiked: 00030448-03 

RunID: HP_U_000317C-221856 Units: ug/L 

Analysis Date: 03/17/2000 14:42 Analyst: WR 

Analyte 

I 
Sample Result MS 

Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

(Benzene ND 20 23 115 20 24 118 2.66 21 32 164 

|Ethylbenzene ND 20 24 118 20 24 121 2.36 19 52 142 

|Toluene ND 20 23 116 20 24 119 3.26 20 38 159 

jjXylenes.Total ND 60 70 117 60 72 120 2.82 18 53 144 

Qualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

3/24/00 9:44:28 AM 
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HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

Analysis: 
Method: 

Gasoline Range Organics 
SW8015B 

WorkOrder: 
Lab Batch ID: 

00030325 
R10878 

RunID: 

^ n a l y s i s Date: 

Method Blank 

HP_U_000317D-221927 Units: mg/L 

03/17/2000 9:57 Analyst: WR 

I 
1 
1 
I 
I 
I 
1 

Analyte Result Rep Limit 
Gasoline Ranqe Orqanics N D 0.10 

Surr: 1,4-Difluorobenzene 105,6 74-121 

Surr: 4-Bromofluorobenzene 94.2 55-150 

Samples in Analytical Batch: 

Lab Sample ID 

00030325-01A 

00030325-03A 

00030325-04A 

00030325-05A 

00030325-06A 

00030325-07A 

00030325-08A 

Client Sample ID 

MW-13 

MW-12 

DUP 

MW-4 

Trip Blank #1 2/29/00 

Trip Blank #2 2/29/00 

Trip Blank #3 2/29/00 

Laboratory Control Sample (LCSI 

RunID: 
Analysis Date: 

HP_U_000317D-221926 

03/17/2000 9:32 
Units: mg/L 

Analyst: WR 

Analyte Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

Gasoline Range Organics 1 0.84 84 42 136 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 

RunID: 

Analysis Date: 

00030449-03 
H P_U_000317D-221929 

03/17/2000 15:32 
Units: mg/L 

Analyst: WR 

[ Analyte Sample Result MS MS Result MS % MSD MSD Result MSD % RPD RPD Low High 
\ 
to 

Spike Recovery Spike Recovery Limit Limit Limit 
Added Added 

iGasoline Range Organics ND 0.9 1.1 126 0.9 1.1 125 0.868 36 22 174 

I 
I 
I 
I 
I 
I 

Qualifiers: ND/U - Not Detected atthe Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MOL and PQL 

' - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

3/24/00 9:44:29 AM 
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HOUSTON LABORATORY 
B8B0 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

Analysis: 

lethod: 

Gasoline Range Organics 

SW8015B 

WorkOrder: 

Lab Batch ID: 
00030325 
R10944 

Method Blank Samples in Analy t ica l Batch: 

HP_U_000320D-222931 Units: mg/L Lab Sample ID Cl ient Sample ID 

03/20/2000 15:19 Analyst: WR 00030325-02A MW-10 

Analyte Result Rep Limit 

Gasoline Ranqe Orqanics ND 0.10 
Surr: 1,4-Difluorobenzene 96.3 74-121 
Surr: 4-Brornofluorobenzene 97.0 55-150 

.RunID: 

I 
1 

1 
1 
I 
1 
I 

RunID: 
Analysis Date: 

Laboratory Control Sample (LCS) 

HP_U_000320D-222928 Un i ts : m g / L 

03/20/2000 14:54 Analyst: WR 

Analyte Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

Gasoline Range Organics 1 0.85 85 42 136 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 

RunID: 

Analysis Date: 

00030487-08 
HP_U_000320D-222932 

03/20/2000 16:44 
Units: mg/L 

Analyst: WR 

Analyte Sample Result MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Gasoline Range Organics ND 0.9 1.1 116 0.9 1 110 4.94 36 22 174 

I 
1 
1 
I 
I 
1 

Qualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

3/24/00 9:44:29 AM 
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HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 6604)901 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

Analysis: Polynuclear Aromatic Hydrocarbons 

lethod: SW8310 

WorkOrder: 
Lab Batch ID: 

00030325 

3640 

RunID: 

I 
I 
! 

[ 

I 
I 
I 
1 
1 
I 

nalysis Date: 

reparation Date: 03/11/2000 14:51 

Method Blank 

2_OO0321B-225386 Units: ug/L 

03/21/2000 7:32 Analyst: LJ 

Prep By: KL Method: SW3510B 

Analyte Result Rep Limit 
Acenaphthene ND 0.10 
Acenaphthylene ND 0.050 
Anthracene ND 0.10 
Benz(a)anth racene ND 0.10 
Benzo(a)pyrene ND 0.10 
Benzo(b)fluoranthene ND 0.10 
Benzo(q,h,i) perylene ND 0.10 
Benzo(k)fluoranthene ND 0.10 
Chrysene ND 0.10 
Dibenzo(a,h}anthracene ND 0.10 
Fluoranthene ND o.io 
Fluorene ND 0.10 
lndeno(1,2,3-cd) pyrene ND 0.10 
Naphthalene ND 0.10 
Phenanthrene ND 0.10 
Pyrene ND 0.10 

Surr: 1-Fluoronaphthalene 65.4 30-140 
Surr: Phenanthrene-d10 88.4 35-140 

Samples in Analytical Batch: 

Lab Sample ID 

00030325-01C 

00030325-02C 

00030325-03C 

00030325-04C 

00030325-05C 

Client Sample ID 

MW-13 

MW-10 

MW-12 

DUP 

MW-4 

Laboratory Control Sample (LCSI 

RunID: 

Analysis Date: 

Preparation Date: 

2_000321B-225387 

03/21/2000 8:11 

03/11/2000 14:51 

Units: ug/L 

Analyst: LJ 

Prep By: KL Method: SW3510B 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Acenaphthene 0.5 0.31 62 0.01 124 

Acenaphthylene 0.5 0.33 66 0.01 139 

Anthracene 0.5 0.32 65 0.01 126 

Benz(a)anthracene 0.5 0.36 73 12 135 

Benzo(a)pyrene 0.5 0.32 65 0.01 128 

Benzo(b)fluoranthene 0.5 0.37 75 6 150 

Benzo(g,h,i)perylene 0.5 0.39 78 0.01 116 

Benzo(k)fluoranthene 0.5 0.35 71 0.01 159 
Chrysene 0.5 0.44 89 0.01 199 
Dibenzo(a,h)anthracene 0.5 0.39 78 0.01 110 

Fluoranthene 0.5 0.33 66 14 123 

Fluorene 0.5 0.31 62 0.01 142 
lndeno(1,2,3-cd)pyrene 0.5 0.42 83 0.01 116 
Naphthalene 0.5 0.28 55 0.01 122 
Phenanthrene 0.5 0.33 66 0.01 155 

Pyrene 0.5 0.33 67 0.01 140 

Qualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

' - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

3/24/00 9:44:30 AM 



1 
I 
I 

54 

HOUSTON LABORATORY 
88B0 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

Analysis: 
^ / l ethod: 

Polynuclear Aromatic Hydrocarbons 

SW8J10 

WorkOrder: 

Lab Batch ID: 
00030325 

3640 

r 
i 

Matrix Spike (MSI / Matrix Spike Duplicate (MSD) 

Sample Spiked: 

RunID: 

Analysis Date: 

Preparation Date: 

00030335-01 

2_000321B-225389 

03/21/2000 20:34 

03/11/2000 14:51 

Units: 

Analyst: 

Prep By: 

ug/L 

LJ 

Method: 

j" Analyte Sample Result MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Acenaphthene ND 0.5 0.2 39.9 0.5 0.29 57.4 36.0* 30 0.01 124 

Kcenaphthylene ND 0.5 0.25 50.1 0.5 0.31 62.3 21.7 30 0.01 139 

Anthracene ND 0.5 0.051 10.2 0.5 0.42 83.3 156* 30 0.01 126 

Benz(a)anthracene ND 0.5 0.46 88.6 0.5 0.58 111 22.8 30 12 135 
^enzo(a)pyrene ND 0.5 0.23 46.5 0.5 0.22 44.2 4.91 30 0.01 128 
Senzo(b)ftuoranthene ND 0.5 0 23 46.3 0.5 0.21 42.4 8.70 30 6 150 
Benzo(g,h,i)perylene ND 0.5 0.048 1.40 0.5 0.11 13.4 162* 30 0.01 116 
|Benzo(k)f!uoranthene ND 0.5 , 0.23 45.6 0.5 0.21 41.1 10.4 30 0.01 159 

[Chrysene ND 0.5 061 122 0.5 0.77 155 23.7 30 0.01 199 
Dlbenzo(a,h)anthracene ND 0.5 0.21 41.1 0.5 0.24 47.2 13.9 30 0.01 110 
Fluoranthene ND 0.5 0.41 74.4 0.5 0.49 90.4 19.5 30 14 123 

[Fluorene ND 0.5 0.26 40.8 0.5 0.35 59.1 36.7* 30 0.01 142 
'lndeno(1,2,3-cd)pyrene ND 0.5 0.18 28.9 0.5 0.17 26.9 7.28 30 0.01 116 
Naphthalene ND 0.5 0.17 34.8 0.5 0.26 51.2 38.2* 30 0.01 122 
|Phenanthrene ND 0.5 0.52 91.1 0.5 0.72 132 36.6* 30 0.01 155 
[Pyrene ND 0.5 0.44 88.8 0.5 0.32 64.8 31.2* 30 0.01 140 

Qualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

3/24/00 9:44:30 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) SSO-0901 

I 
A 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NINA 

Analysis: Metals by Method 601 OB, Total 

"ethod: SW6010B 
WorkOrder: 
Lab Batch ID: 

00030325 

3659 

RunID: 

1 
I 
I 
1 
1 
1 
1 

Method Blank 

TJA_000314A-218580 Units: 

nalysis Date: 

reparation Date: 
03/14/2000 14:20 
03/13/2000 13:25 

mg/L 

Analyst: E_B 
Prep By: _AA Method: SW301 OA 

Analyte Result Rep Limit 

Barium ND 0.005 
Cadmium ND 0.005 
Calcium ND 0.1 
Chromium ND 0.01 
Maqnesium ND 0.1 
Potassium ND 2 
Silver ND 0.01 
Sodium ND 0.5 

Samples in Analytical Batch: 

Lab Sample ID 

00030325-01E 

00030325-02E 

00030325-03E 

00030325-04E 

00030325-05E 

Client Sample ID 

MW-13 

MW-10 

MW-12 

DUP 

MW-4 

Laboratory Control Sample (LCSI 

RunID: 

Analysis Date: 

Preparation pate: 

TJA_000314A-218581 Units: 

03/14/2000 14:24 Analyst: 

03/13/2000 13:25 Prep By: 

mg/L 

E_B 

AA Method: SW301 OA 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Barium 2 1.83 92 80 120 

Cadmium 2 1.87 93 80 120 

Calcium 20 18.3 92 80 120 

Chromium 2 1.82 91 80 120 

Magnesium 20 18.3 92 80 120 

Potassium 20 19.1 95 80 120 

Silver 2 1.88 94 80 120 

Sodium 20 17.8 89 80 120 

Post Digestion Spike (PDS> / Post Digestion Spike Duplicate (PDSD) 

Sample Spiked: 

RunID: 

Analysis Date: 

00030316-03 

TJA_000314A-218586 

03/14/2000 14:46 

Units: mg/L 

Analyst: E_B 

1 Analyte Sample Result PDS 
Spike 
Added 

PDS Result PDS % 
Recovery 

PDSD 
Spike 
Added 

PDSD Result PDSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Calcium 113 10 118 56* 10 116 38* 38* 20 75 125 
Magnesium 98.2 10 105 67* 10 103 51* 28* 20 75 125 

Sodium 67.9 10 74.6 68* 10 73.5 57* 16 20 75 125 
Matrix Spike (MS> / Matrix Spike Duplicate (MSD) 

I 
i 

Qualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

3/24/00 9.44.31 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 860-0901 

I 
Ar 

I 
I 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

_Analysis: 
fl ethod: 

Metals by Method 6Q10B, Total 
SW6010B 

WorkOrder: 
Lab Batch ID: 

00030325 
3659 

Sample Spiked: 

RunID: 

Analysis Date: 

Preparation Date: 

00030316-03 

TJA_000314A-218583 

03/14/2000 14:32 

03/13/2000 13:25 

Units: mg/L 

Analyst: E_B 

Prep By: _AA Method. SW3010A 

I Analyte 

I 
Sample Result MS 

Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Barium 0.21 1 1.12 91.0 1 1.15 93.8 3.02 20 75 125 

Cadmium ND 1 0.941 94.1 1 0.949 94.9 0.926 20 75 125 

fcalcium 110 10 125 120 10 128 152* 24.2* 20 75 125 

Chromium ND 1 0.906 90.6 1 0.911 91.1 0.558 20 75 125 
l/lagnesium 98 10 111 125 10 114 155* 21.9* 20 75 125 

potassium ND 10 11.1 91.6 10 10.7 87.7 4.35 20 75 125 

Silver ND 1 0.943 94.0 1 0.954 95.1 1.19 20 75 125 

f> odium 68 10 78.5 107 10 81.4 135* 23.8* 20 75 125 

I 
I 
1 
1 
1 
1 
1 
1 

I 
Qualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

' - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

3/24/00 9:44:31 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-O901 

I 
Ai 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

Analysis: 
rl ethod: 

Metals by Method 6010B, Total 

SW6010B 

WorkOrder: 

Lab Batch ID: 
00030325 

3659-T 

RunID: 

•
Analysis Date: 

Preparation Date: 

Method Blank 

TJAT_000315A-219399 Units: 

I 
I 
I 
I 

03/15/2000 20:22 

03/13/2000 13:25 

Analyst: 

Prep By: 

mg/L 

JM 

AA Method: SW3010A 

Analyte Result Rep Limit 
Arsenic ND 0.005 
Lead ND 0.005 
Selenium ND 0.005 

Samples in Analytical Batch: 

Lab Sample ID 

00030325-01E 

00030325-02E 

00030325-03E 

00030325-04E 

00030325-05E 

Client Sample ID 

MW-13 

MW-10 

MW-12 

DUP 

MW-4 

Laboratory Control Sample (LCSI 

RunID: 
Analysis Date: 
Preparation Date: 

TJATJJ00315A-219400 

03/15/2000 20:28 

03/13/2000 13:25 

Units: mg/L 

Analyst: JM 

Prep By: _AA Method: SW301 OA 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Arsenic 4 4.13 103 80 120 

Lead 2 1.93 97 80 120 

Selenium 4 3.94 98 80 120 

1 
I 

Matrix Spike (MSI / Matrix Spike Duplicate (MSD) 

Sample Spiked: 

RunID: 

Analysis Date: 

Preparation Date: 

00030316-03 
TJATJW0315A-219402 Units: 

03/15/2000 20:40 Analyst: 

03/13/2000 13:25 Prep By: 

mg/L 

JM 

AA Method: SW301 OA 

1 Analyte Sample Result MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

1 Arsenic ND 2 2.15 107 2 2.16 108 0.913 20 75 125 

1 Lead ND 1 0.962 96.0 1 0.967 96.5 0.527 20 75 125 
Selenium 0.0081 2 2.01 99.9 2 2.03 101 1.26 20 75 125 

1 
i 
1 

Qualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

3/24/00 9:44:31 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

I 
A 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

_Analysis: 
/lethod: 

Mercury, Total 
SW7470A 

WorkOrder: 
Lab Batch ID: 

00030325 
3726 

RunID: 

I 
I 

nalysis Date: 

reparation Date: 

Method Blank 

HGI__000317A-220727 Units: 

03/17/2000 12:28 Analyst: 

03/17/2000 9:00 Prep By: 

mg/L 

PB 
PB Method: SW7470A 

Analyte Result Rep Limit 

Mercury ND 0.0002 

Samples in Analytical Batch: 

Lab Sample ID 

00030325-01E 

00030325-02E 

00030325-03E 

00030325-04E 

00030325-05E 

Client Sample ID 

MW-13 

MW-10 

MW-12 

DUP 

MW-4 

I 
I 
I 
1 

Laboratory Control Sample (LCSI 

RunID: 

Analysis Date: 

Preparation Dale: 

HGL_000317A-220728 Units: 

03/17/2000 12:28 Analyst: 
03/17/2000 9:00 Prep By: 

mg/L 

PB 

PB Method: SW7470A 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Mercury 0:002 0.00202 101 80 120 

Matrix Spike (MSI / Matrix Spike Duplicate (MSD1 

Sample Spiked: 

RunID: 

Analysis Date: 

Preparation Date: 

00030291-02 
HGL_000317A-22O73O Units: 

03/17/2000 12:28 Analyst: 

03/17/2000 9:00 Prep By: 

mg/L 

PB 

PB Method: SW7470A 

| Analyte Sample Result MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Mercury ND 0.002 0.00192 95.9 0.002 0.0019 95.2 0.680 20 75 125 

I 
1 
1 
1 
1 
II 

n 

Qualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

3/24/00 9:44:32 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

I 
Ai 

I 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

Analysis: Alkalinity, Bicarbonate 

•.ethod: M2320 B 

WorkOrder: 

Lab Batch ID: 

00030325 

R10671A 

RunID: 

^ n a l y s i s Date: 

Method Blank 

WET_000313L-218393 Units: mg/L 

03/13/2000 11:30 Analyst: AB 

I 
I 

Analyte Result Rep Limit 

Alkalinity, Bicarbonate ND 2.0 

Samples in Analytical Batch: 

Lab Sample ID 

00030325-01G 

00030325-02G 

00030325-O3G 

00030325-04G 

00030325-05G 

Client Sample ID 

MW-13 

MW-10 

MW-12 

DUP 

MW-4 

I 
I 
1 
1 
1 
1 

Original Sample: 

RunID: 

Analysis Date: 

Sample Duplicate 

00030291-09 

WET_000313L-218403 Units: 

03/13/2000 11:30 Analyst: 

mg/L 
AB 

Analyte Sample DUP RPD RPD 
Result Result Limit 

Alkalinity,. Bicarbonate 253 255 1 18 

1 
1 
1 

Qualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

0 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

3/24/UO 9:44:32 AM 



n 
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HOUSTON LABORATORY 
88B0 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

1 
A 

I 
I 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

_Ana"ysis: Alkalinity, Carbonate 

/lethod: M2320 B 

WorkOrder: 
Lab Batch ID: 

00030325 

R10S76A 

Method Blank 

RunID: WET_0003130-218446 Units: mg/L 

nalysis Date: 03/13/2000 11:30 Analyst: AB 

Analyte Result Rep Limit 

Alkalinity, Carbonate ND 2.0 

Samples in Analytical Batch: 

Lab Sample ID 

00030325-01G 

00030325-02G 

00030325-03G 

00030325-04G 

00030325-05G 

Client Sample ID 

MW-13 

MW-10 

MW-12 

DUP 

MW-4 

Sample Duplicate 

Original Sample: 00030291-09 

RunID: WET_0003130-218456 Units: mg/L 

Analysis Date: 03/13/2000 11:30 Analyst: AB 

Analyte Sample 
Result 

DUP 
Result 

RPD RPD 
Limit 

Alkalinity, Carbonate ND ND 0 18 

I 
1 
1 
I 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

3/24/00 9:44:33 AM 

B
Qualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

0 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713)660-0901 

1 
Ar 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

Analysis: 

A ethod: 

Sulfate 

E3O0 

WorkOrder: 

Lab Batch ID: 

00030325 

R10746 

RunID: 

^ n a l y s i s Date: 

Method Blank 

WETJW0315J-219724 Units: mg/L 

03/15/2000 11:35 Analyst: ES 

I Analyte Result Rep Limit 
Sulfate ND 0.20 

Samples in Analytical Batch: 

Lab Sample ID 

00030325-01F 

00030325-02F 

00030325-03F 

00030325-04F 

Client Sample ID 

MW-13 

MW-10 

MW-12 

DUP 

I 
1 
1 
f 
1 

RunID: 
Analysis Date: 

Laboratory Control Sample (LCSI 

WET_000315J-219725 Units: mg/L 

03/15/2000 11:35 Analyst: ES 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Sulfate 10 10 102 90 110 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 

RunID: 

Analysis Date: 

00030250-04 

WET_000315J-219727 

03/15/2000 11:35 
Units: mg/L 

Analyst: ES 

j Analyte Sample Result MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD% 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Umit 

[sulfate 170 200 380 107 200 380 106 0.703 20 95 113 

I 
I 
I 
I 
I 
I 

Qualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

3/24/00 9:44:33 AM 



1 5 ^ 

HOUSTON LABORATORY 
6880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713)660-0901 

I 
A 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

Analysis: 
A ethod: 

Sulfate 
E300 

WorkOrder: 
Lab Batch ID: 

00030325 
R10746A 

RunID: 

Analysis 

1 

Date: 

Method Blank 

WET_000315J-219724 Units: mg/L 

03/15/2000 11:35 Analyst: ES 

Samples in Analytical Batch: 

Lab Sample ID 

00030325-05F 

Client Sample ID 
MW-4 

Analyte Result Rep Limit 
Sulfate ND 0.20 

I 
1 
1 
I 
I 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCSI 

WET_000315J-219725 Units: mg/L 

03/15/2000 11:35 Analyst: ES 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Sulfate 10 10 102 90 110 

Matrix Spike (MS) / Matrix Spike Duplicate (MSDI 

Sample Spiked: 
RunID: 

Analysis Date: 

00030291-01 
WET_000315J-219742 

03/15/2000 11:35 
Units: mg/L 

Analyst: ES 

Analyte Sample Result MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Umrt 

Sulfate 530 1000 1500 102 1000 1600 102 0.558 20 95 113 

I 
I 
I 
I 
I 
I 
I 

Qualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

3/24/00 9:44:34 AM 



1 HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

1 
Ai 

I 
Analysis: 
lethod: 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

Fluoride-iC 

E300 

WorkOrder: 
Lab Batch ID: 

00030325 
R10871 

RunID: 

^na l ys i s Date: 

1 

Method Blank 

WET_0003111-221840 Units: mg/L 

03/11/2000 13:56 Analyst: ES 

Analyte Result Rep Limit 
Fluoride ND 0.10 

Samples in Analytical Batch: 

Lab Sample ID 

00030325-01F 

00030325-02F 

00030325-03F 

00030325-04F 

OOO30325-O5F 

Client Sample ID 

MW-13 

MW-10 

MW-12 

DUP 

MW-4 

1 
1 
I 
r 
i 

Laboratory Control Sample (LCS) 

RunID: WET_000311I-221841 Units: mg/L 

Analysis Date: 03/11/2000 13:56 Analyst: ES 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Fluoride 10 9.8 .98 90 110 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 00030325-01 

RunID: WET_000311I-221843 Units: mg/L 

Analysis Date: 03/11/2000 13:56 Analyst: ES 

| Analyte Sample Result MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD% 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

huoride 1.7 10 11 97.6 10 12 99.7 2.06 20 80 120 

Qualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

3/24/00 9.44.35 AM 



1 
I Vf HOUSTON LABORATORY 

8BB0 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

|713) 660-0901 

1 
Ai 

I 

Quality Control Report 

Brown & Caldwell 
BJ Serv ice, Hobbs, NM 

J U i a l y s i s : 

r l e thod : 

Ch lor ide, Total 

E325.3 

WorkOrder : 

Lab Batch ID: 

00030325 

R10873A 

RunID: 

Analysis Date: I 
1 

Method Blank 

W£T_000317N-221883 Units: mg/L 

03/17/2000 10:30 Analyst: CV 

Analyte Result Rep Limit 

Chloride ND 1.0 

Samples in Analyt ical B a t c h : 

Lab Sample ID 

00030325-01F 

00030325-02 F 

00030325-03F 

00030325-04F 

00030325-05F 

Client Sample ID 

MW-13 

MW-10 

MW-12 

DUP 

MW-4 

1 
RunID: 

Analysis Date: 

Laboratory Cont ro l Sample (LCSI 

WET_000317N-221885 Units: mg/L 

03/17/2000 10:30 Analyst: CV 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Chloride 744 72.4 97 90 110 

r 
i 
i 
i 
i 
i 
i 
i 
I 
i 

Matrix Spike (MSI / Matr ix Spike Duplicate (MSDi 

Sample Spiked: 00030325-01 

RunID: WET_000317N-221899 Units: mg/L 

Analysis Date: 03/17/2000 10:30 Analyst: CV 

Analyte Sample Result MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Chloride 280 500 758 96.5 500 758 96.5 0 20 85 115 

Qual i f ie rs : ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

3/24/00 9:44:35 AM 
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An 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713)680-0901 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

_Analysis: 

Hethod: 

Nitrogen, Nitrate (As N) 

E3Q0 

WorkOrder: 

Lab Batch ID: 

00030325 

R10876 

Method Blank 

RunID: WET_000311K-221940 Units: mg/L 

nalysis Date: 03/11/2000 13:56 Analyst: ES 

Analyte Result Rep Limit 
Nitroqen,Nitrate (As N) ND 0.10 

Samples in Analytical Batch: 

Lab Sample ID 

00030325-01F 

00030325-02F 

00030325-03F 

00030325-04F 

00030325-05F 

Client Sample ID 

MW-13 
MW-10 
MW-12 

DUP 

MW-4 

1 
1 
I 
t 
I 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

WET_000311K-221941 Units: mg/L 

03/11/2000 13:56 Analyst: ES 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Nitrogen.Nitrate (As N) 10 9.8 98 90 110 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 
RunID: 

Analysis Date: 

00030325-01 

WET_000311K-221943 

03/11/2000 13:56 
Units: mg/L 

Analyst: ES 

, . . . Sample Result MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Nitrogen.Nitrate (As N) ND 10 9.6 96.0 10 9.6 95.9 0.167 20 76 124 

Qualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

3/24/00 9:44:36 AM 



1 
HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

A n a l y s i s : Hardness, Total (T i t r imetr ic , EDTA) 

( le thod: E130.2 

1 
Al 

| _ ! 

I 
I 
I 
I 
I 

Quality Control Report 

Brown & Caldwell 
BJ Serv ice, Hobbs, NM 

WorkOrde r : 

Lab B a t c h ID: 

00030325 

R11098A 

unID: 

nalysis Date: 

Method Blank 

WET 000322T-225425 Units: mg/L 

03/22/2000 10:15 Analyst: CV 

Analyte Result Rep Limit 

Hardness (As CaCOS) ND 5.0 

Samples in Analy t ica l Ba tch : 

Lab Sample ID 

00030325-01 E 

00030325-02E 

00030325-03E 

00030325-04E 

00030325-05E 

Cl ien t Sample ID 

MW-13 

M W - 1 0 

M W - 1 2 

DUP 

M W - 4 

RunID: 

Analysis Date: 

Labora to ry Cont ro l Sample (LCSI 

WET_000322T-225427 Units: mg/L 

03/22/2000 10:15 Analyst: CV 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Hardness (As CaC03) 99.7 98 98 94 108 

Matr ix Spike (MSI / Matr ix Spike Duplicate (MSD) 

Sample Spiked: 

RunID: 

Analysis Date: 

00030325-01 

WET_000322T-225441 

03/22/2000 10:15 

Units'. mg/L 

Analyst: CV 

Analyte Sample Result MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Hardness (As CaC03) 540 500 1000 99.5 500 1000 95.5 4.08 20 81 111 

Qual i f ie rs : ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

3/24/00 9:44.36 AM 
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HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 860-0901 

Sample Receipt Checklist 

Workorder: 00030325 Received by: Stelly, D'Anna 

Date and Time Received: 3/11100 10:00:00 AM Carrier name: FedEx 

Temperature: 4 

Shipping container/cooler in good condition? Yes 0 No • Not Present • 

Custody seals intact on shippping container/cooler? Yes • No • Not Present 0 
Custody seals intact on sample bottles? Yes • No • Not Present 0 

Chain of custody present? Yes 0 No • 

Chain of custody signed when relinquished and received? Yes 0 No • 

Chain of custody agrees with sample labels? Yes 0 No • 

Samples in proper container/bottle? Yes 0 No • 

Sample containers Intact? Yes 0 No • 

Sufficient sample volume for indicated test? Yes 0 • No • 

All samples received within holding time? Yes 0 No • 

Container/Temp Blank temperature in compliance? Yes 0 . No • 

Water - VOA vials have zero headspace? Yes • No • Not Present 0 
Water - pH acceptable upon receipt? Yes • No 0 




