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1.0 INTRODUCTION 

Brown and Caldwell conducted a 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 

in January 2003. This report presents a description of the groundwater sampling field activities, a 

summary and evaluation of the analytical results, and an evaluation of remedial technologies 

applied at the facility. A groundwater potentiometric surface map and a hydrocarbon distribution 

map are included. 

A layout of the facility is shown in Figure 1. The facility formerly operated an on-site fueling 

system. Subsurface impact near the former diesel fueling system was detected by the New Mexico 

Oil Conservation Division (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. 

A biosparging system was activated in November 1995 and expanded in March/April 1997 and 

February/March 1998 to remediate soil and groundwater at the former fuel island area of the 

facility. The biosparging system was deactivated on November 1, 2000 after achieving cleanup 

goals for groundwater. The confirmation soil sampling program specified in the NMOCD-

approved Remedial Action Plan (RAP) for the facility was conducted in July 2001. The results of 

the confirmation soil sampling program were presented to NMOCD in the report for the June 2001 

groundwater sampling event. In accordance with the RAP for the facility, four additional 

groundwater sampling events were conducted following the confirmation soil sampling event. 

Hydrocarbon concentrations in groundwater samples from applicable monitor wells remained 

below the target concentrations specified in the RAP during each of these sampling events, so a 

request to decommission the biosparging system was submitted to NMOCD in the June 2002 

Groundwater Sampling and Biosparging System Closure Report for the facility. 
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BJ Services removed three field waste tanks from the facility on March 6-7, 1997. The ongoing 

groundwater monitoring program was expanded 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. 

Table 1 presents a site chronology detailing the history of investigations into and the remediation of 

soil and groundwater impacts in the areas of the former fueling system and the former field waste 

tanks at the facility. 
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2.0 FIELD ACTIVITIES AND RESULTS 

Brown and Caldwell purged and sampled six monitor wells (MW-5, MW-10, MW-11 A, MW-12D, 

MW-14, and MW-15) at the facility on January 9, 2003 to determine the concentrations of 

dissolved-phase hydrocarbons and/or chloride in groundwater and to evaluate general groundwater 

quality in the area of the facility. The monitor well locations are shown in Figure 1. In the March 

2002 Groundwater Sampling Report for the facility, Brown and Caldwell recommended installation 

of a new monitor well (MW-16) to replace monitor well OW-4, which has gone dry. Brown and 

Caldwell plans to install monitor well MW-16 in March 2003 now that this activity has been 

approved by the NMOCD and access privileges have been granted by the off-site landowner. 

The following subsections describe the field activities conducted by Brown and Caldwell during the 

January 2003 event and present the results from the associated groundwater analyses. 

2.1 Groundwater Sampling Activities 

Groundwater level measurements were obtained from all accessible monitor wells at the facility on 

January 9, 2003 prior to purging and sampling the subset of wells listed above. Groundwater levels 

were measured to the nearest 0.01 foot with a water-level indicator. Current and historical 

groundwater elevation data for each well are presented in Table 2. The groundwater elevation data 

indicate that the groundwater flow direction is to the east/northeast, with an overall hydraulic 

gradient of approximately 0.007 foot/foot. The groundwater elevation data presented in Table 2 

indicate that groundwater levels have continued to decline in monitor wells at the facility since late 

1995. A groundwater elevation map for January 9, 2003 is presented in Figure 2. 

Monitor wells MW-5, MW-10, MW-11 A, MW-14 and MW-15 were purged and sampled with 

previously unused disposable bailers and clean, previously unused nylon string. Three well 

volumes were purged from monitor wells MW-5, MW-11 A, and MW-15. Monitor wells MW-10 

and MW-14 were purged dry at 0.5 gallons and 1.5 gallons, respectively. A submersible pump 

fitted with disposable polyethylene tubing was used to purge monitor well MW-12D until 
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groundwater stabilization occurred, with stabilization defined as variation of less than 0.5°C for 

temperature, less than 0.1 unit for pH, and less than 10% for specific conductivity between three 

consecutive measurements of groundwater during the purging process. The wells were sampled in 

general order of least impacted to most impacted (based on analytical results from the September 

2002 and preceding sampling events) to further mitigate the potential for cross-contamination 

between the wells. 

Field parameter measurements for pH, specific conductivity, oxidation-reduction (redox) potential, 

dissolved oxygen content, and temperature were collected from wells containing an adequate 

volume of water during and upon completion of well purging. Ferrous iron and dissolved oxygen 

were measured in monitor wells MW-5, MW-11 A, and MW-12D upon conclusion of purging 

activities; because it was purged dry, these field parameters were not measured for monitor well 

MW-16. Field parameter readings were recorded on the groundwater sampling forms included in 

Appendix A and the final values for each well sampled during the January 2003 event are 

summarized in Table 3. 

With the exception of monitor well MW-12D, groundwater samples were collected by pouring 

recovered water from a bailer. For monitor well MW-12D, the groundwater sample was collected 

directly from the discharge line of the down-hole pump. Using these methods, each sample was 

transferred to laboratory-prepared, clean glass and/or plastic containers, sealed with Teflon®-lined 

lids, labeled, and placed on ice in an insulated cooler for delivery to Southern Petroleum Laboratory 

in Houston, Texas for analysis using standard chain-of-custody procedures. 

Field measurement equipment was decontaminated prior to and following each use. 

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

detergent, then rinsing with distilled water. The submersible pump used to sample monitor well 

MW-12D was decontaminated first by pumping distilled water with a non-phosphate detergent 

through it and then by rinsing it with distilled water using containers at the surface. Purge and 

decontamination waters were discharged to an on-site water reclamation system at the BJ Services 

facility. 
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2.2 Results of Groundwater Analyses 

Groundwater samples from monitor wells MW-5, MW-10, MW-11 A, MW-14 and MW-15 were 

analyzed for chloride content using Method E325.3. In addition, samples from monitor wells MW-

5, MW-10, MW-11 A, and MW-12D were analyzed for gasoline- and diesel-range total petroleum 

hydrocarbons (TPH-G and TPH-D) by EPA Method SW-8015B and for benzene, toluene, 

ethylbenzene, and xylenes (BTEX) by EPA Method SW-8021B. Analyses of groundwater from 

these four wells for nitrate and sulfate (Method E300.0), dissolved methane (Method RSK 147), 

and alkalinity (Method E310.1) were performed to evaluate the potential for natural attenuation of 

hydrocarbons at the facility. The laboratory analytical report and chain-of-custody documentation 

for the groundwater samples collected during the January 2003 sampling event are provided in 

Appendix B. 

Current and cumulative analytical results for BTEX constituents, TPH-D, and TPH-G are presented 

in Table 4. Figure 3 presents a hydrocarbon distribution map for the January 2003 sampling event. 

With the exception ofthe detection of benzene in monitor well MW-11 A at 0.012 milligrams per 

liter (mg/L), all BTEX concentrations are less than the applicable New Mexico Water Quality 

Control Commission (NMWQCC) standards. The NMWQCC standard for benzene is 0.010 mg/L. 

Table 5 presents current and cumulative results for chloride analyses performed on groundwater 

samples collected at the facility. Choloride concentrations in monitor wells MW-5, MW-12D and 

MW-15 remained less than the NMWQCC chloride standard of 250 mg/L in January 2003. The 

chloride concentration of 179 mg/L in downgradient monitor well MW-14 is also less than this 

standard. 

The current and historical results for nitrate, sulfate, and dissolved methane analyses performed on 

groundwater samples from monitor wells MW-5, MW-10, MW-11 A, MW-12, and MW-12D to 

assist in the evaluation of natural attenuation processes at the BJ Services facility are presented in 

Table 6. Groundwater alkalinity may also be indicative of natural attenuation processes. 
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Groundwater alkalinity values measured in the four wells of interest during the January 2003 

sampling event are as follows: 

• MW-5 (upgradient, background well): 222 mg/L; 
• MW-10: 408 mg/L; 
• MW-11 A: 356 mg/L; and 
• MW-12D: 225 mg/L. 
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3.0 EVALUATION OF REMEDIAL TECHNOLOGIES 

The following subsections present evaluations of the remedial technologies applied at the former 

fueling system and former field waste tanks areas of the BJ Services facility in Hobbs, New 

Mexico. 

3.1 Biosparging System at the Former Fueling System Area 

Brown and Caldwell recommended installation of a biosparging system at the former fueling 

system area of the facility in the Remedial Action Plan (RAP) submitted to the NMOCD in May 

1994. The NMOCD approved the RAP on August 11, 1994. The biosparging system was installed 

in August 1995, with expansions completed in April 1997 and March 1998. Operation ofthe 

biosparging system resulted in substantial decreases in hydrocarbon concentrations in applicable 

former fueling system area monitor wells. In accordance with the RAP, confirmation soil sampling 

activities were conducted at the former fueling system area in July 2001 to verify the effectiveness 

of the biosparging system in remediating vadose zone soils. The analytical results for these soil 

samples, as discussed in the report for the June 2001 groundwater sampling event, indicated that 

remediation goals for soil in this area had been achieved. 

Following the confirmation soil sampling activities, hydrocarbon concentrations in groundwater 

remained below target cleanup goals for four successive quarters. In accordance with the RAP for 

the facility, a request to decommission the biosparging system was submitted to the NMOCD in the 

June 2002 Groundwater Sampling and Biosparging System Closure Report. 

3.2 Natural Attenuation at the Former Field Waste Tanks Area 

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

plume located in the area of the former field waste tanks (see Figure 1). 
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Plume behavior is the primary evidence of natural attenuation. 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. 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 ofthe former field waste tanks have been 

generally stable or declining subsequent to removal of these tanks. Sporadic increases in total 

BTEX' concentrations between quarterly sampling events have been observed in monitor wells in 

this area since March 1997, however. These increases may be attributed to sporadic loading rates 

from the vadose zone in excess of the rate of natural attenuation in the area. The following 

subsections present primary and secondary evidence of natural attenuation of hydrocarbons in 

groundwater at the former field waste tanks area ofthe facility. 

3.2.1 Primary Evidence 

The benzene concentration in monitor well MW-10 has decreased from a maximum of 1.3 mg/L in 

August 1995 (prior to removal ofthe field waste tanks) to less than the NMWQCC standard of 0.01 

mg/L for BTEX in the eight applicable groundwater sampling events between December 2000 and 

January 2003. Concentrations of toluene, ethylbenzene, and xylenes in monitor well MW-10 have 

undergone similar decreases over this time period. BTEX constituent concentrations have been less 

than 0.001 mg/L for the previous four successive quarters. 

Benzene concentrations at the monitor well MW-11/11A location have generally decreased from a 

maximum of 0.970 mg/L in December 1996 (prior to removal of the field waste tanks). During the 

period from June 2001 through September 2002, benzene concentrations in six successive sampling 
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events were less than the applicable NMWQCC standard of 0.01 mg/L. However, the January 

2003 benzene concentration of 0.012 mg/L in monitor well MW-11 A slightly exceeds the 

NMWQCC standard for benzene. 

Concentrations of each BTEX constituent at the monitor well MW-12/12D location have been 

below analytical detection limits for the past six sampling events. 

3.2.2 Secondary Evidence 

The following lines of geochemical evidence can also be used to 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 as an electron acceptor during intrinsic bioremediation. 
Dissolved oxygen concentrations should therefore be depressed in areas where intrinsic 
bioremediation is occurring. 

Groundwater samples were collected primarily using bailers during the January 2003 
sampling event due to low water levels in the wells. Measured dissolved oxygen 
concentrations in most wells at the facility were therefore artificially elevated. The use of 
bailers may cause groundwater samples to become oxygenated, thus precluding a 
meaningful comparison of dissolved oxygen data. 

Historic evidence submitted to the NMOCD in previous quarterly groundwater 
monitoring reports for the facility when down-hole pumps were utilized has indicated that 
dissolved oxygen concentrations were typically depressed in hydrocarbon-impacted 
monitor wells relative to non-impacted wells at the facility (see the June 2001 
Groundwater Sampling Report for BJ Services Hobbs, New Mexico Facility, for 
example). 

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 was detected at a concentration of 2.1 mg/L in background monitor well MW-5 
during the January 2003 sampling event. Although there was minimal to no hydrocarbon 
impact at former field waste tanks area wells MW-10, MW-1 IA, and MW-12D in January 
2003 (see Table 4), nitrate concentrations were below analytical detection limits in each of 
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these wells. The non-detectable nitrate concentrations observed during this sampling event 
at former field waste tanks area wells MW-10, MW-11 A, and MW-12D relative to the 
background nitrate concentration at the facility is likely due to residual effects from 
hydrocarbons. 

3. When dissolved oxygen and nitrate are depleted, anaerobic microbes that utilize other 
electron acceptors may 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 0.0 mg/L in background monitor well MW-5 during the 
January 2003 sampling event, but respective ferrous iron concentrations of 0.5 mg/L and 
0.75 mg/L were measured in former field waste tanks area monitor wells MW-11 A and 
MW-12D. The elevated ferrous iron concentrations in monitor wells MW-11 A and MW-
12D suggest that ferric iron has been used as an electron acceptor during natural attenuation 
of hydrocarbons at the former field waste tanks area of the facility. 

4, Microbes that utilize sulfate may become active when dissolved oxygen, nitrate, and ferric 
'. iron are depleted. Sulfate concentrations should therefore decrease in areas where intrinsic 
bioremediation is occurring through the use of sulfate as an electron acceptor. 

In January 2003, sulfate concentrations in the former field waste tanks area monitor wells 
MW-10, MW-11 A, and MW-12D ranged from 150 mg/L to 290 mg/L whereas the 
concentration in background monitor well MW-5 was 97 mg/L. The fact that sulfate 
concentrations in the former source area monitor wells are greater than the sulfate 
concentration in the background monitor well suggests that sulfate is not being utilized as 
an electron acceptor in the former field waste tanks area. 

5, Methane is a reaction product generated during utilization of carbon dioxide as an electron 
acceptor, so its concentration may increase in areas where concentrations of electron 
acceptors such as dissolved oxygen, nitrate, and ferric iron have diminished. 

Dissolved methane was detected in background monitor well MW-5 at a concentration of 
0.004 mg/L during the January 2003 groundwater sampling event. In the former field 
waste tanks area monitor wells MW-10, MW-11 A, and MW-12D, dissolved methane 
ranged from 0.0024 mg/L to 0.0063 mg/L. The nominal differences in dissolved methane 
concentrations in these wells suggest that utilization of carbon dioxide as an electron 
acceptor is not presently occurring at the former field waste tanks area ofthe facility. 

6, Redox potential is a measure of chemical energy in groundwater. The redox potential of 
groundwater from background monitor well MW-5 was measured at -158.1 mV in January 
2003. Respective redox potentials of -172.8 mV, -165.1 mV, and -159.9 mV were 
measured in the former field waste tanks area monitor wells MW-10, MW-11 A, and MW-
12D in January 2003. These wells cannot be differentiated in terms of redox potential based 
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on the similarity of the values, so that this parameter does not provide evidence of natural 
attenuation of hydrocarbons at the former field waste tanks area. 

7. Alkalinity is expected to increase during natural attenuation processes as a result of the 
leaching of carbonates from mineral substrates by microbially-produced organic acids. 

Analytical method E310.1 was used to measure total alkalinity in January 2003. The 
alkalinity of groundwater from background monitor well MW-5 was 222 mg/L. A 
comparable alkalinity of 225 mg/L was measured in the deepest monitor well at the former 
field waste tanks area, MW-12D. Elevated alkalinities of 408 mg/L and 356 mg/L were 
measured in the shallower former field waste tanks area monitor wells MW-10 and MW-
11 A, respectively. Based on the elevated total alkalinity of groundwater in monitor wells 
MW-10 and MW-11 A, it can be inferred that natural attenuation of hydrocarbons is 
occurring in the vicinity of these shallower wells at the former field waste tanks area. 

In conclusion, current nitrate and historic dissolved oxygen data suggest that these electron 

acceptors are being utilized during intrinsic bioremediation processes in the vicinity of the former 

field waste tanks area of the facility. Data for ferrous iron may also indicate the utilization of ferric 

iron as an electron acceptor in this area of the facility. Current alkalinity data provide further 

evidence that natural attenuation of hydrocarbons is occurring in this area. 

It is recommended that monitoring for natural attenuation evaluation parameters continue in the 

former field waste tank area monitor wells MW-10, MW-11 A, and MW-12D and in the 

background well, MW-5. Redox potential, dissolved oxygen content, ferrous iron content, and 

alkalinity serve as good indicators of the occurrence of intrinsic bioremediation of hydrocarbons, so 

it is also recommended that field testing for these parameters be continued in all wells to be 

sampled during upcoming groundwater monitoring events. 
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4.0 CONCLUSIONS AND RECOMMENDATIONS 

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

January 2003 groundwater sampling event conducted at the BJ Services Hobbs, New Mexico 

facility. 

4.1 Conclusions 

• January 2003 benzene concentrations in the former field waste tanks area monitor wells 
MW-10 and MW-12D are less than the NMWQCC standard of 0.01 mg/L for benzene; 
however, monitor well MW-11A recorded a benzene concentration of 0.012 mg/L, which is 
slightly higher than the NMWQCC standard for benzene. Based on generally decreasing 
hydrocarbon concentrations in these monitor wells over time and as substantiated by 
geochemical data, natural attenuation processes appear to be occurring in the vicinity of the 

i former field waste tanks which were removed in March 1997. 

• The chloride concentration measured in downgradient monitor well MW-14 during the 
January 2003 groundwater sampling event is less than the NMWQCC standard of 250 
mg/L. 

4.2 Recommendations 

• Continue the quarterly monitoring program for former field waste tank area monitor wells 
MW-10, MW-11 A, and MW-12D. Continue monitoring for natural attenuation 
parameters in these wells and the background monitor well MW-5, including field-testing 
for natural attenuation indicator parameters. 

• Based on the recent approval from the NMOCD and the acquisition of access privileges, 
complete installation and sampling of an off-site monitor well (MW-16) to further define 
the downgradient extent of chloride impact to groundwater in the area ofthe facility. 

• Upon approval from the NMOCD, decommission the biosparging system at the former 
fuel island area. 
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Table 1 
Site Chronology 

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

Date Activity 

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

August 6, 1991 The NMOCD 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 NMOCD. 

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

December 16, 1991 RSA sampled the fresh water well. The analytical results were 
submitted to the NMOCD. 

February 21, 1992 Western sampled the fresh water well. The analytical results were 
submitted to the NMOCD. 

July 29 -

August 10, 1992 

Brown and Caldwell conducted a soil and groundwater investigation 
according to the approved Technical Work Plan. The investigation 
included drilling and sampling nine soil borings, sampling six hand-
augured soil borings, installation and sampling of five monitor wells, 
and sampling of the fresh water well. 

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

December 2, 1992 The NMOCD requested the installation and sampling of four 
additional monitor wells, including a monitor well on an adjacent 
property. 

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

April 15, 1993 Brown and Caldwell installed off-site monitor well MW-9. 

April 22, 1993 Brown and Caldwell sampled off-site monitor well MW-9. 

May 27, 1993 Brown and Caldwell submitted a letter report documenting the 
installation and sampling of off-site monitor well MW-9 to the 
NMOCD. 

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. 



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 for the adjacent property owner on which off-site well 
MW-9 is located, submitted a request to sample monitor well MW-9. 

July 15, 1993 ENSR split a groundwater sample collected from monitor well MW-9 
with Brown and Caldwell. 

July 30, 1993 USTank Management, Inc. submitted a 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 monitor 
wells. Brown and Caldwell sampled each ofthe existing and newly 
installed monitor wells. 

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

May 6, 1994 A Remedial Action Plan (RAP) was submitted to the NMOCD. 

August 11, 1994 The RAP was approved by the NMOCD. 

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 the 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) constructed the initial 
design of the biosparging system. 

September 19, 1995 Operation of the extraction portion of the biosparging system 
commenced. 

November 13, 1995 Operation of the injection portion of the biosparging system 
commenced. 

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. 
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Table 1 (Continued) 
Site Chronology 

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

Date Activity 

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

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

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

March 6-7, 1997 BJ Services removed three field waste tanks 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 was installed. 

April 1997 Vapor extraction well VE-4 was 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 
through VE-7, and monitor wells MW-11A and MW-12 were 
installed. 

February 19, 1998 Operation of previously existing injection wells was 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 through 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. 
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Table 1 (Continued) 
Site Chronology 

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

Date Activity 

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

January 21, 1999 The 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 by the NMOCD. 

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

June 10, 1999 
i 

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 
injection 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 portion 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 deactivated the biosparging system. 

December 7, 2000 Brown and Caldwell conducted the December 2000 groundwater 
sampling event. 
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Table 1 (Continued) 
Site Chronology 

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

Date Activity 

January 2001 Brown and Caldwell installed and sampled monitor wells MW-14 and 
MW-15. 

March 8-9, 2001 Brown and Caldwell conducted the March 2001 groundwater sampling 
event. 

June 21-22, 2001 Brown and Caldwell conducted the June 2001 groundwater sampling 
event. 

July 23,2001 Brown and Caldwell collected soil samples from four soil borings 
installed at the former fueling system area of the facility to confirm the 
effectiveness of the biosparging system in remediating hydrocarbon 
impact to soil, as specified in the NMOCD-approved RAP. 

September 10, 2001 Brown and Caldwell conducted the September 2001 groundwater 
sampling event. 

December 6, 2001 Brown and Caldwell conducted the December 2001 groundwater 
sampling event. 

February 26, 2002 Brown and Caldwell repaired the crushed well completion on monitor 
well MW-10. 

February 28, 2002 NMOCD requested an evaluation of chloride content of groundwater 
at the facility. 

March 11-12, 2002 Brown and Caldwell conducted the March 2002 groundwater sampling 
event. Groundwater samples from all water-producing wells at the 
facility were analyzed for chloride content. 

May 21, 2002 Brown and Caldwell submitted the report for the March 2002 
groundwater sampling event, including an evaluation of chloride 
content of groundwater at the facility and a recommendation for 
installation of a downgradient off-site well (MW-16) to replace off-
site well OW-4, which has gone dry. 

June 17-18, 2002 Brown and Caldwell conducted the June 2002 groundwater sampling 
event. 

September 16, 2002 Brown and Caldwell conducted the September 2002 groundwater 
sampling event. 

November 11, 2002 Brown and Caldwell submitted the June 2002 Groundwater Sampling 
Report and Biosparging System Closure Report. 

January 9, 2003 Brown and Caldwell conducted the January 2003 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 Elevation 
Date Measured 

Depth to Groundwater Free Product Thickness Groundwater 
Comments 

Well (MSL) 
Date Measured 

(feet) (feet) Elevation (MSL) 
Comments 

MW-1 3,647.53 8/10/1992 53.22 0.00 3,594.31 (1) 
2/9/1993 53.03 0.00 3,594.50 

(1) 

8/18/1993 53.10 0.00 3,594.43 
1/26/1994 53.31 0.00 3,594.22 
5/3/1995 54.64 0.20 3,593.05 (2) 
7/31/1995 54.14 0.00 3,593.39 

(2) 

11/14/1995 53.69 0.00 3,593.84 
2/23/1996 54.32 0.00 3,593.21 
5/31/1996 54.14 0.00 3,593.39 
8/23/1996 56.17 0.00 3,591.36 
12/2/1996 55.27 0.00 3,592.26 
3/12/1997 55.70 0.27 3,592.05 
6/12/1997 55.08 0.02 3,592.47 
9/12/1997 55.64 0.51 3,592.31 
12/10/1997 55.46 0.00 3,592.07 PSH Sheen 
3/24/1998 55.81 0.00 3,591.72 PSH Sheen 
6/23/1998 56.38 0.06 3,591.20 
9/30/1998 56.82 0.00 3,590.71 PSH Sheen 
12/9/1998 57.05 0.00 3,590.48 
3/10/1999 57.45 0.00 3,590.08 
6/10/1999 58.02 0.00 3,589.51 
7/2/1999 57.90 0.00 3,589.63 
9/14/1999 58.14 0.00 3,589.39 
12/9/1999 - - - (3) 
3/9/2000 58.99 0.00 3,588.54 

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

12/7/00 - - -
3/8/2001 60.35 0.00 3,587.18 
6/21/0i 60.99 0.00 3,586.54 
9/10/01 61.17 0.00 3,586.36 

12/6/2001 not measured 
03/11/02 62.11 0.00 3,585.42 
6/17/02 62.53 0.00 3,585.00 

9/16/2002 62.43 0.00 3,585.10 
1/9/2003 62.61 0.00 3,584.92 

MW-2 3,644.84 8/10/1992 52.82 0.00 3,592.02 (1) 
2/9/1993 49.60 0.00 3,595.24 

(1) 

8/18/1993 49.71 0.00 3,595.13 
1/26/1994 49.97 0.00 3,594.87 
5/3/1995 - - - (4),(5) 

MW-3 3,645.00 8/10/1992 52.99 0.00 3,592.01 0) 
2/9/1993 52.72 0.00 3,592.28 
8/18/1993 52.82 0.00 3,592.18 
1/26/1994 53.05 0.00 3,591.95 
5/3/1995 54.31 0.00 3,590.69 
7/31/1995 51.24 0.00 3,593.76 
11/14/1995 51.10 0.00 3,593.90 
2/23/1996 51.68 0.00 3,593.32 
5/31/1996 51.45 0.00 3,593.55 
8/23/1996 51.55 0.00 3,593.45 
12/2/1996 52.23 0.00 3,592.77 
3/12/1997 52.67 0.00 3,592.33 
6/12/1997 52.68 0.00 3,592.32 
9/11/1997 52.71 0.00 3,592.29 
12/10/1997 52.89 0.00 3,592.11 
3/23/1998 53.22 0.00 3,591.78 
6/23/1998 53.66 0.00 3,591.34 
9/30/1998 54.06 0.00 3,590.94 
12/9/1998 54.36 0.00 3,590.64 
3/10/1999 54.72 0.00 3,590.28 
6/10/1999 55.17 0.00 3,589.83 
7/2/1999 55.15 0.00 3,589.85 
9/14/1999 55.42 0.00 3,589.58 
12/9/1999 55.78 0.00 3,589.22 
3/9/2000 56.23 0.00 3,588.77 
6/8/2000 56.66 0.00 3,588.34 
9/13/2000 56.77 0.00 3,588.23 

P:\Wp\BJSERVM2832\104ta page 1 of7 



Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor Top-of-Casing Elevation 
Date Measured 

Depth to Groundwater Free Product Thickness Groundwater 
Comments 

Well (MSL) 
Date Measured 

(feet) (feet) Elevation (MSL) 
Comments 

MW-3 3,645.00 12/7/2000 57.15 0.00 3,587.85 
cont. 3/8/2001 57.69 0.00 3,587.31 

6/21/01 58.34 0.00 3,586.66 
9/10/01 58.54 0.00 3,586.46 

12/6/2001 59.04 0.00 3,585.96 
3/11/2002 59.50 0.00 3,585.50 
6/17/02 59.83 0.00 3,585.17 

9/16/2002 59.80 0.00 3,585.20 
1/9/2003 60.01 0.00 3,584.99 

MW-4 3,645.28 8/10/1992 50.55 0.00 3,594.73 0) 
2/9/1993 50.26 0.00 3,595.02 
8/18/1993 50.38 0.00 3,594.90 
1/26/1994 50.90 0.30 3,594.63 
5/3/1995 51.51 0.45 3,594.14 
7/31/1995 51.74 0.26 3,593.75 
11/14/1995 51.03 0.00 3,594.25 
2/23/1996 51.65 0.01 3,593.64 
5/31/1996 51.48 0.00 3,593.80 
8/23/1996 53.49 0.00 3,591.79 
12/2/1996 52.32 0.00 3,592.96 
3/12/1997 52.74 0.05 3,592.58 
6/12/1997 53.08 0.44 3,592.56 
9/12/1997 52.60 0.15 3,592.80 
12/10/1997 52.89 0.00 3,592.39 PSH Sheen 
3/24/1998 53.20 0.25 3,592.29 
6/23/1998 53.82 0.22 3,591.64 
9/30/1998 53.96 0.00 3,591.32 200 ml PSH 
12/9/1998 54.27 0.00 3,591.01 
3/10/1999 54.69 0.04 3,590.62 
6/10/1999 55.07 0.00 3,590.21 
7/2/1999 55.10 0.00 3,590.18 
9/14/1999 55.33 0.00 3,589.95 
12/9/1999 55.79 0.00 3,589.49 
3/10/2000 56.12 0.00 3,589.16 
6/8/2000 56.67 0.00 3,588.61 
9/13/2000 56.65 0.00 3,588.63 
12/7/2000 57.05 0.00 3,588.23 
3/8/2001 57.72 0.00 3,587.56 
6/21/01 58.18 0.00 3,587.10 
9/10/01 58.54 0.00 3,586.74 

12/6/2001 58.88 0.00 3,586.40 
3/11/2002 59.41 0.00 3,585.87 
6/17/02 59.67 0.00 3,585.61 

9/16/2002 59.71 0.00 3,585.57 
1/9/2003 59.91 0.00 3,585.37 

MW-5 3,647.72 8/10/1992 52.38 0.00 3,595.34 (1) 
2/9/1993 52.06 0.00 3,595.66 
8/18/1993 52.16 0.00 3,595.56 
1/26/1994 52.50 0.00 3,595.22 
5/3/1995 53.57 0.00 3,594.15 
7/31/1995 53.27 0.00 3,594.45 
11/14/1995 52.83 0.00 3,594.89 
2/23/1996 53.57 0.00 3,594.15 
5/31/1996 53.16 0.00 3,594.56 
8/23/1996 53.41 0.00 3,594.31 
12/2/1996 53.98 0.00 3,593.74 
3/12/1997 54.44 0.00 3,593.28 
6/12/1997 54.48 0.00 3,593.24 
9/12/1997 54.29 0.00 3,593.43 
12/10/1997 54.66 0.00 3,593.06 
3/23/1998 55.05 0.00 3,592.67 
6/23/1998 55.44 0.00 3,592.28 
9/30/1998 55.65 0.00 3,592.07 
12/9/1998 56.00 0.00 3,591.72 
3/9/1999 56.45 0.00 3,591.27 
6/10/1999 56.91 0.00 3,590.81 
7/2/1999 56.93 0.00 3,590.79 
9/14/1999 57.12 0.00 3,590.60 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor Top-of-Casing Elevation 
Date Measured 

Depth to Groundwater Free Product Thickness Groundwater 
Comments 

Well (MSL) 
Date Measured 

(feet) (feet) Elevation (MSL) 
Comments 

MW-5 3,647.72 12/9/1999 57.41 0.00 3,590.31 
cont. 3/9/2000 57.92 0.00 3,589.80 

6/8/2000 58.32 0.00 3,589.40 
9/13/2000 58.36 0.00 3,589.36 
12/7/2000 58.71 0.00 3,589.01 
3/8/2001 59.36 0.00 3,588.36 
6/21/01 59.94 0.00 3,587.78 
9/10/01 59.85 0.00 3,587.87 

12/6/2001 60.56 0.00 3,587.16 
3/11/02 61.12 0.00 3,586.60 
6/17/02 61.43 0.00 3,586.29 

9/16/2002 61.52 0.00 3,586.20 
1/9/2003 61.75 0.00 3,585.97 

MW-6 3,644.74 2/9/1993 50.58 0.00 3,594.16 0) 
8/18/1993 50.78 0.00 3,593.96 
1/26/1994 51.00 0.00 3,593.74 
5/3/1995 52.63 0.00 3,592.11 
7/31/1995 51.90 0.00 3,592.84 
11/14/1995 51.19 0.00 3,593.55 
2/23/1996 52.10 0.00 3,592.64 
5/31/1996 51.76 0.00 3,592.98 
8/23/1996 51.63 0.00 3,593.11 
12/2/1996 52.85 0.00 3,591.89 
3/12/1997 53.55 0.00 3,591.19 
6/12/1997 52.08 0.00 3,592.66 
9/11/1997 53.72 0.00 3,591.02 
12/10/1997 53.27 0.00 3,591.47 
3/23/1998 53.56 0.00 3,591.18 
6/23/1998 52.88 0.00 3,591.86 
9/30/1998 54.89 0.00 3,589.85 
12/9/1998 54.57 0.00 3,590.17 
3/10/1999 55.10 0.00 3,589.64 
7/2/1999 (5),(6) 

MW-7 3,644.55 2/9/1993 50.53 0.00 3,594.02 (1) 
8/18/1993 50.74 0.00 3,593.81 
1/26/1994 51.01 0.00 3,593.54 
5/3/1995 52.25 0.00 3,592.30 
7/31/1995 51.92 0.00 3,592.63 
11/14/1995 51.48 0.00 3,593.07 
2/23/1996 52.15 0.00 3,592.40 
5/31/1996 51.78 0.00 3,592.77 
8/23/1996 52.02 0.00 3,592.53 
12/2/1996 52.52 0.00 3,592.03 
3/12/1997 52.99 0.00 3,591.56 
6/12/1997 53.08 0.00 3,591.47 
9/11/1997 53.00 0.00 3,591.55 
12/10/1997 53.28 0.00 3,591.27 
3/23/1998 53.59 0.00 3,590.96 
6/23/1998 54.20 0.00 3,590.35 
9/30/1998 54.54 0.00 3,590.01 
12/9/1998 54.74 0.00 3,589.81 
3/9/1999 55.15 0.00 3,589.40 
6/10/1999 55.66 0.00 3,588.89 
7/2/1999 55.73 0.00 3,588.82 
9/13/1999 55.94 0.00 3,588.61 
12/9/1999 56.38 0.00 3,588.17 
3/9/2000 56.74 0.00 3,587.81 
6/8/2000 57.17 0.00 3,587.38 
9/13/2000 57.40 0.00 3,587.15 
12/7/2000 57.77 0.00 3,586.78 
3/8/2001 58.29 0.00 3,586.26 
6/21/01 58.91 0.00 3,585.64 
9/10/01 59.25 0.00 3,585.30 

12/6/2001 59.75 0.00 3,584.80 
3/11/2002 60.03 0.00 3,584.52 
6/17/02 60.39 0.00 3,584.16 

9/16/2002 60.39 0.00 3,584.16 
1/9/2003 60.53 0.00 3,584.02 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor Top-of-Casing Elevation 
Date Measured 

Depth to Groundwater Free Product Thickness Groundwater 
Comments 

Well (MSL) 
Date Measured 

(feet) (feet) Elevation (MSL) 
Comments 

MW-8 3,644.87 2/9/1993 50.48 0.00 3,594.39 (1) 
8/18/1993 50.67 0.00 3,594.20 
1/26/1994 50.96 0.00 3,593.91 
5/3/1995 52.15 0.00 3,592.72 
7/31/1995 51.77 0.00 3,593.10 
11/14/1995 51.37 0.00 3,593.50 
2/23/1996 52.17 0.00 3,592.70 
5/31/1996 51.55 0.00 3,593.32 
8/23/1996 51.92 0.00 3,592.95 
12/2/1996 52.43 0.00 3,592.44 
3/12/1997 52.93 0.00 3,591.94 
6/12/1997 53.96 0.00 3,590.91 
9/11/1997 52.73 0.00 3,592.14 
12/10/1997 53.15 0.00 3,591.72 
3/23/1998 53.51 0.00 3,591.36 
6/23/1998 54.01 0.00 3,590.86 
9/30/1998 54.35 0.00 3,590.52 
12/9/1998 54.60 0.00 3,590.27 
3/9/1999 55.00 0.00 3,589.87 
6/10/1999 55.56 0.00 3,589.31 
7/2/1999 55.57 0.00 3,589.30 
9/13/1999 55.72 0.00 3,589.15 
12/9/1999 - - - (3) 
3/9/2000 56.52 0.00 3,588.35 

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

i 12/00 - - -
3/8/2001 58.11 0.00 3,586.76 
6/21/01 58.72 0.00 3,586.15 
9/10/01 58.94 0.00 3,585.93 

12/6/2001 not measured 
3/11/2002 59.94 0.00 3,584.93 
6/17/02 60.22 0.00 3,584.65 

9/16/2002 60.24 0.00 3,584.63 
1/9/2003 60.42 0.00 3,584.45 

MW-9 3,644.78 4/22/1993 49.73 0.00 3,595.05 (1) 
7/15/1993 49.65 0.00 3,595.13 

(1) 

8/18/1993 49.85 0.00 3,594.93 
1/26/1994 50.02 0.00 3,594.76 
5/3/1995 51.35 0.00 3,593.43 
7/31/1995 50.97 0.00 3,593.81 
11/14/1995 50.43 0.00 3,594.35 
2/23/1996 51.12 0.00 3,593.66 
5/31/1996 50.89 0.00 3,593.89 
8/23/1996 50.98 0.00 3,593.80 
12/2/1996 51.58 0.00 3,593.20 
3/12/1997 52.21 0.05 3,592.61 
6/12/1997 52.10 0.00 3,592.68 PSH Sheen 
9/12/1997 51.95 0.00 3,592.83 PSH Sheen 
12/10/1997 52.37 0.00 3,592.41 PSH Sheen 
3/23/1998 52.68 0.00 3,592.10 PSH Sheen 
6/23/1998 53.08 0.00 3,591.70 PSH Sheen 
9/30/1998 53.39 0.01 3,591.40 PSH Sheen 
12/9/1998 53.68 0.00 3,591.10 
3/10/1999 54.15 0.00 3,590.63 
6/10/1999 54.68 0.00 3,590.10 
7/2/1999 54.71 0.00 3,590.07 
9/13/1999 54.71 0.00 3,590.07 
12/9/1999 - - - (3) 
3/9/2000 55.69 0.00 3,589.09 

(3) 

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

3/8/2001 57.03 0.00 3,587.75 
6/21/01 57.91 0.00 3,586.87 
9/10/01 57.95 0.00 3,586.83 

12/6/2001 not measured 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor Top-of-Casing Elevation 
Date Measured 

Depth to Groundwater Free Product Thickness Groundwater 
Comments 

Well (MSL) 
Date Measured 

(feet) (feet) Elevation (MSL) 
Comments 

MW-9 3,644.78 3/11/2002 58.96 0.00 3,585.82 
cont. 6/17/02 

9/16/2002 
59.14 0.00 

not measured 
3,585.64 

1/9/2003 59.34 0.00 3585.44 
MW-10 3,644.47 8/18/1993 51.54 0.00 3,592.93 (1) 

1/26/1994 51.90 0.00 3,592.57 
5/3/1995 52.97 0.00 3,591.50 
7/31/1995 52.87 0.00 3,591.60 
11/14/1995 52.51 0.00 3,591.96 
2/23/1996 53.05 0.00 3,591.42 
5/31/1996 52.79 0.00 3,591.68 
8/23/1996 53.03 0.00 3,591.44 
12/2/1996 53.41 0.00 3,591.06 
3/12/1997 54.21 0.00 3,590.26 
6/12/1997 53.99 0.00 3,590.48 
9/12/1997 53.94 0.00 3,590.53 
12/10/1997 54.12 0.00 3,590.35 
3/23/1998 54.51 0.00 3,589.96 
6/23/1998 55.12 0.00 3,589.35 
9/30/1998 55.61 0.00 3,588.86 
12/9/1998 55.80 0.00 3,588.67 
3/9/1999 56.09 0.00 3,588.38 

6/10/1999 56.60 0.00 3,587.87 
7/2/1999 56.64 0.00 3,587.83 
9/14/1999 56.91 0.00 3,587.56 
12/9/1999 57.37 0.00 3,587.10 
3/10/2000 57.71 0.00 3,586.76 
6/8/2000 58.08 0.00 3,586.39 
9/13/2000 58.44 0.00 3,586.03 
12/7/2000 58.89 0.00 3,585.58 
3/9/2001 59.31 0.00 3,585.16 
6/21/01 59.89 0.00 3,584.58 
9/10/01 61.34 0.00 3,583.13 

12/6/2001 60.65 0.00 3,583.82 
3/11/2002 60.69 0.00 3,583.78 
6/17/02 60.98 0.00 3,583.49 

9/16/2002 61.00 0.00 3,583.47 
1/9/2003 61.07 0.00 3,583.40 

MW-11 3,643.78 8/18/1993 51.92 0.00 3,591.86 (1) 
1/26/1994 52.32 0.00 3,591.46 
5/3/1995 53.38 0.00 3,590.40 
7/31/1995 53.35 0.00 3,590.43 
11/14/1995 52.96 0.00 3,590.82 
2/23/1996 53.50 0.00 3,590.28 
5/31/1996 53.25 0.00 3,590.53 
8/23/1996 53.49 0.00 3,590.29 
12/2/1996 53.79 0.00 3,589.99 
3/12/1997 53.81 0.00 3,589.97 
6/12/1997 53.96 0.00 3,589.82 
9/12/1997 52.93 0.00 3,590.85 
12/10/1997 (5),(6) 

MW-11 A 3,644.24 3/23/1998 54.79 0.00 3,589.45 (7) 
6/23/1998 55.43 0.00 3,588.81 
9/30/1998 55.96 0.00 3,588.28 
12/9/1998 56.13 0.00 3,588.11 
3/10/1999 56.43 0.00 3,587.81 
6/10/1999 56.94 0.00 3,587.30 
7/2/1999 57.01 0.00 3,587.23 
9/14/1999 57.36 0.00 3,586.88 
12/9/1999 57.72 0.00 3,586.52 
3/9/2000 58.01 0.00 3,586.23 
6/8/2000 58.40 0.00 3,585.84 
9/13/2000 58.84 0.00 3,585.40 
12/7/2000 59.29 0.00 3,584.95 
3/8/2001 59.72 0.00 3,584.52 
6/21/01 60.28 0.00 3,583.96 
9/10/01 60.69 0.00 3,583.55 

12/6/2001 60.88 0.00 3,583.36 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor Top-of-Casing Elevation 
Date Measured 

Depth to Groundwater Free Product Thickness Groundwater 
Comments 

Well (MSL) 
Date Measured 

(feet) (feet) Elevation (MSL) 
Comments 

MW-11A 3,644.24 3/11/2002 61.42 0.00 3,582.82 
cont. 6/17/02 61.55 0.00 3,582.69 

9/16/2002 61.59 0.00 3,582.65 
1/9/2003 61.67 0.00 3,582.57 

MW-12 3,644.29 3/23/1998 54.72 0.00 3,589.57 (7) 
6/23/1998 55.48 0.00 3,588.81 
9/30/1998 56.02 0.00 3,588.27 
12/9/1998 56.17 0.00 3,588.12 
3/10/1999 56.45 0.00 3,587.84 
6/10/1999 56.97 0.00 3,587.32 
7/2/1999 56.99 0.00 3,587.30 
9/14/1999 57.41 0.00 3,586.88 
12/9/1999 57.76 0.00 3,586.53 
3/10/2000 58.08 0.00 3,586.21 
6/8/2000 58.42 0.00 3,585.87 
9/13/2000 58.85 0.00 3,585.44 
12/7/2000 59.31 0.00 3,584.98 
3/8/2001 59.76 0.00 3,584.53 
6/21/01 60.29 0.00 3,584.00 
9/10/01 60.79 0.00 3,583.50 

12/6/2001 well dry during this and subsequent monitoring events 
MW-12D 3,644.38 7/2/1999 57.13 0.00 3,587.25 (8) 

9/14/1999 57.74 0.00 3,586.64 
12/9/1999 57.86 0.00 3,586.52 
3/9/2000 58.24 0.00 3,586.14 
6/8/2000 58.56 0.00 3,585.82 

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

3/8/2001 - - -
6/21/01 - - -
9/10/01 - - -

12/6/2001 61.30 0.00 3,583.08 
3/11/2002 61.61 0.00 3,582.77 
6/17/02 61.71 0.00 3,582.67 

9/16/2002 61.75 0.00 3,582.63 
1/9/2003 61.86 0.00 3,582.52 

MW-13 3,645.52 7/2/1999 56.60 0.00 3,588.92 (9) 
9/14/1999 56.92 0.00 3,588.60 
12/9/1999 57.28 0.00 3,588.24 
3/10/2000 57.68 0.00 3,587.84 
6/8/2000 58.04 0.00 3,587.48 
9/13/2000 58.29 0.00 3,587.23 
12/7/2000 58.68 0.00 3,586.84 
3/8/2001 59.19 0.00 3,586.33 
6/21/01 59.80 0.00 3,585.72 
9/10/01 60.03 0.00 3,585.49 

12/6/2001 60.59 0.00 3,584.93 
3/11/2002 60.94 0.00 3,584.58 
6/17/02 61.28 0.00 3,584.24 

9/16/2002 61.23 0.00 3,584.29 
1/9/2003 61.38 0.00 3,584.14 

MW-14 3,642.45 3/8/2001 61.07 0.00 3,581.38 
6/21/01 61.71 0.00 3,580.74 
9/10/01 62.31 0.00 3,580.14 

12/6/2001 62.80 0.00 3,579.65 
3/11/2002 62.70 0.00 3,579.75 
6/17/02 62.65 0.00 3,579.80 

9/16/2002 62.55 0.00 3,579.90 
1/9/2003 62.59 0.00 3,579.86 

MW-15 3,643.24 3/8/2001 59.79 0.00 3,583.45 
6/21/01 60.49 0.00 3,582.75 
9/10/01 61.02 0.00 3,582.22 

12/6/2001 61.47 0.00 3,581.77 
3/11/2002 61.65 0.00 3,581.59 
6/17/02 61.68 0.00 3,581.56 

9/16/2002 61.47 0.00 3,581.77 
1/9/2003 61.59 0.00 3,581.65 
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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 

OW-4 3,644.06 7/2/1999 58.18 0.00 3,585.88 (8) 
9/14/1999 58.63 0.00 3,585.43 
12/9/1999 58.92 0.00 3,585.14 
3/9/2000 59.19 0.00 3,584.87 
6/8/2000 59.56 0.00 3,584.50 
9/13/2000 60.16 0.00 3,583.90 
12/7/2000 61.15 0.00 3,582.91 
3/8/2001 61.43 0.00 3,582.63 (10) 
6/21/01 61.48 0.00 3,582.58 
9/10/01 61.53 0.00 3,582.53 

12/6/2001 well dry during this and subsequent monitoring events 

- 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-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. 

'LWell dry (measured depth to water is below base of screen); true groundwater elevation is less than listed groundwater elevation. 
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Table 3 
January 9,2003 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/cm) 

Redox 
(mV) 

Dissolved 
Oxygen 

(meter) (mg/L) 

Dissolved 
Oxygen (Hach 

kit) (mg/L) 

Ferrous 
Iron (mg/L) 

MW-5 2.0 7.19 18.50 1066 -158.1 6.11 3.75 0.0 
MW-10 0.5* 7.09 18.94 4715 -172.8 6.49 NM NM 

MW-11 A 1.1 6.68 18.87 9992 -165.1 4.24 4.0 0.5 
MW-12D 1.25 6.85 18.91 1079 -159.9 1.54 0.0 0.75 

MW-14 1.5* 7.11 17.93 1706 -154.6 7.42 NM NM 
MW-15 2.75 6.99 18.55 1539 -151.0 6.65 NM NM 

Monitor wells MW-1, MW-8, and MW-9 not sampled. 

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. 

Monitor wells MW-12 and OW-4 were dry. 

NM = Not Measured 

* Well was purged dry using bailing techniques. 
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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-1 8/10/92 Regular 5550.0 12090.0 2160.0 7370.0 NA NA 

2/9/93 Regular 2100.0 6500.0 1300.0 7400.0 NA NA 

8/19/93 Regular 3200.0 7300.0 1200.0 3700.0 NA NA 

1/27/94 Regular 1930.0 4580.0 672.0 2390.0 NA NA 

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

8/1/95 Regular 390.0 1300.0 230.0 800.0 NA 5.7 

11/15/95 Regular 880.0 1800.0 300.0 970.0 NA 6.8 

2/23/96 Regular 1500.0 3700.0 620.0 2200.0 NA 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 NA 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 11 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 

9/30/1998 Regular 3.2 90.0 280.0 970.0 2.5 3.6 

12/10/1998 Regular < 1.0 1.5 17.0 110.0 1.4 0.31 

3/10/1999 Regular < 1.0 < 1.0 8.2 110.0 0.62 0.85 

3/10/1999 Duplicate < 1.0 < 1.0 7.9 110.0 0.66 0.84 

6/10/1999 Regular < 1.0 1.1 < 1.0 28.0 0.53 0.55 

6/10/1999 Duplicate < 1.0 1.8 < 1.0 41.0 0.69 0.76 

9/14/1999 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 < 0.10 

12/9/1999 - NS NS NS NS NS NS 

3/9/2000 Regular < 1 < 1 < 1 9.1 14 1.3 

6/8/2000 - NS NS NS NS NS NS 

9/13/2000 - NS NS NS NS NS NS 

12/7/2000 - NS NS NS NS NS NS 

3/8/2001 Regular 2.0 < 1 < 1 < 1 0.49 0.58 

6/21/2001 - NS NS NS NS NS NS 

9/10/2001 - NS NS NS NS NS NS 

12/6/2001 - NS NS NS NS NS NS 

3/12/2002 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

6/18/2002 - NS NS NS NS NS NS 

9/16/2002 - NS NS NS NS NS NS 

1/9/2003 - 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 100.0 12.0 3.0 13.0 NA NA 

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

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

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

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

1/27/94 Regular 1070.0 5380.0 510.0 3120.0 NA NA 

5/4/95 Regular 770.0 3300.0 470.0 1800.0 NA NA 

8/1/95 Regular 490.0 2900.0 890.0 1600.0 NA 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 NA 15 

8/23/96 Regular 330.0 2200.0 590.0 1500.0 NA 12 
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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-3 12/2/96 Regular 220.0 1800.0 670.0 1000.0 0.89 7.4 

3/12/97 Regular 370.0 2000.0 960.0 1400.0 1.8 11 

6/12/97 Regular 860.0 4800.0 1700.0 2600.0 1.9 20 

9/11/97 Regular 770.0 3000.0 1600.0 1900.0 1.6 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 

9/30/1998 Regular 42.0 470.0 450.0 530.0 1.0 3.8 

12/10/1998 Regular 13.0 220.0 160.0 290.0 1.3 0.43 

3/10/1999 Regular 3.2 7.4 42.0 32.0 0.2 0.44 

6/10/1999 Regular 1.7 3.1 -cl.O 36.0 <0.20 0.18 

9/14/1999 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 <0.10 

12/9/1999 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

3/9/2000 Regular < 1 < 1 < 1 < 1 0.32 <0.1 

6/8/2000 Regular < 1 < 1 < 1 < 1 <0.22 <0.1 

9/13/2000 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

12/7/2000 Regular < 1 < 1 < 1 < 1 <0.25 <0.1 
3/8/2001 Regular < 1 < 1 < 1 < 1 0.42 <0.1 

6/21/2001 Regular < 1 < 1 < 1 < 1 <0.22 <0.1 

9/10/2001 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

12/6/2001 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

3/12/2002 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

6/18/2002 Regular <1 <1 <1 <1 <0.2 O . l 

9/16/2002 - NS NS NS NS NS NS 

1/9/2003 - NS NS NS NS NS NS 

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 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 5700.0 17000.0 3500.0 13000.0 NA 120 

11/15/95 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 

9/30/1998 Regular 80.0 180.0 370.0 840.0 2.0 3.9 

12/10/1998 Regular 28.0 70.0 210.0 960.0 9.3 4.3 

12/10/1998 Duplicate 26.0 62.0 180.0 830.0 3.9 4.3 

3/10/1999 Regular 8.0 20.0 250.0 1400.0 13.0 13 

6/10/1999 Regular <1.0 <1.0 12.0 12.0 0.44 0.63 

9/14/1999 Regular <1.0 < 1.0 3.3 13.1 0.35 0.17 

12/9/1999 Regular < 1 2.5 2.3 20.1 2 0.53 

3/10/2000 Regular < 1 < 1 < 1 3.6 2.6 0.15 

6/8/2000 Regular < 1 < 1 < 1 < 1 0.44 0.23 
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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-4 9/13/2000 Regular <1 <1 < 1 < 1 0.61 <0.1 

12/7/2000 Regular < 1 < 1 1.3 < 1 0.53 0.16 

3/8/2001 Regular < 1 < 1 < 1 < 1 0.43 0.16 

6/21/2001 Regular < 1 <1 < 1 < 1 <0.25 <0.1 

9/10/2001 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

12/6/2001 Regular < 1 < 1 < 1 < 1 0.6 < 1 

3/12/2002 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

6/18/2002 Regular <1 <1 <1 <1 <0.2 <0.1 

9/16/2002 - NS NS NS NS NS NS 

1/9/2003 - NS NS NS NS NS NS 
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 4.0 11.3 NA NA 

5/3/95 Regular 3.7 5.3 0.9 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 31.0 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 <0.1 

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 <0.1 

6/23/98 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

9/30/1998 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.20 <0.1 

12/10/1998 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.20 <0.1 

3/9/1999 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.1 

6/10/1999 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.1 

9/14/1999 Regular <1.0 <1.0 <1.0 <2.0 <0.20 <0.10 

12/9/1999 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

3/9/2000 Regular < 1 < 1 < 1 < 1 0.55 <0.1 

6/8/2000 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

9/13/2000 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

12/7/2000 Regular < 1 < 1 < 1 < 1 <0.25 <0.1 

3/8/2001 Regular < 1 < 1 < 1 < 1 0.56 <0.1 

6/21/2001 Regular < 1 < 1 < 1 < 1 0.26 <0.1 

9/10/2001 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

12/6/2001 Regular < 1 < 1 < 1 < 1 0.49 <0.1 

3/12/2002 Regular < 1 < 1 < 1 < 1 <0.24 <0.1 

6/18/2002 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

9/16/2002 Regular < 0.074 < 0.11 < 0.068 < 0.082 0.3 J <0.05 

1/9/2003 Regular < 1 < 1 < 1 < 1 < 1.0 <0.1 
MW-6 1 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 11000.0 17000.0 2900.0 6000.0 NA NA 
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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-6 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 <0.1 

6/23/98 Regular 170.0 4.1 15.0 7.2 1.2 0.51 

9/30/1998 Regular 1000.0 420.0 140.0 270.0 4.0 3.3 

12/10/1998 Regular 7.6 6.6 1.7 5.8 2.0 <0.1 

3/10/1999 Regular 2500.0 930.0 590.0 1400.0 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 3.0 <2 <2 NA NA 

1/27/94 Regular 1.1 < 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 

9/11/97 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 

9/30/1998 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.20 <0.1 

12/10/1998 Regular < 1.0 < 1.0 < 1.0 <1.0 <0.20 <0.1 

3/9/1999 Regular <1.0 <1.0 <1.0 <1.0 4.7 <0.1 

6/10/1999 Regular <1.0 O.O <1.0 <1.0 <0.20 <0.1 

9/13/1999 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 <0.10 

12/9/1999 Regular <5 <5 <5 <5 1.8 <0.5 

3/9/2000 Regular < 1 < 1 < 1 < 1 0.66 <0.1 

6/8/2000 Regular < 1 < 1 < 1 < 1 <0.21 <0.1 

9/13/2000 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

12/7/2000 Regular < 1 < 1 < 1 < 1 <0.29 <0.1 

3/8/2001 Regular < 1 < 1 < 1 < 1 1.2 <0.1 

6/21/2001 Regular 3.1 < 1 < 1 < 1 <0.22 <0.1 

9/10/2001 Regular < 1 < 1 < 1 < 1 <0.33 <0.1 

12/6/2001 Regular < 1 < 1 < 1 < 1 1.3 <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 

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

MW-7 3/12/2002 Regular < 1 < 1 < 1 < 1 NA <0.1 

6/18/2002 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

9/16/2002 - NS NS NS NS NS NS 

1/9/2003 - NS NS NS NS NS NS 

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 3.0 4.9 0.8 3.7 NA NA 

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 <0.1 

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

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

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

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

3/12/97 Regular < 1 < 1 < 1 1.8 <0.1 <0.1 

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

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

12/10/97 Regular < 1 < 1 < 1 < 1 0.3 <0.1 

3/23/98 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

6/23/98 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

9/30/1998 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.20 <0.1 

12/10/1998 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.20 <0.1 

3/9/1999 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.20 <0.1 

6/10/1999 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.20 <0.1 

9/13/1999 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 <0.10 

12/9/1999 - NS NS NS NS NS NS 

3/9/2000 Regular < 1 < 1 < 1 < 1 0.55 <0.1 

6/8/2000 - NS NS NS NS NS NS 
9/13/2000 - NS NS NS NS NS NS 

12/7/2000 - NS NS NS NS NS NS 

3/8/2001 Regular < 1 < 1 < 1 < 1 1.6 <0.1 

6/21/2001 - NS NS NS NS NS NS 

9/10/2001 - NS NS NS NS NS NS 
12/6/2001 - NS NS NS NS NS NS 
3/12/2002 Regular < 1 < 1 < 1 < 1 0.38 <0.1 

6/18/2002 - NS NS NS NS NS NS 

9/16/2002 - NS NS NS NS NS NS 

1/9/2003 - 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 380.0 110.0 19.0 120.0 NA NA 

8/1/95 Regular 660.0 410.0 91.0 310.0 NA 6.2 

11/15/95 Regular 240.0 24.0 11.0 140.0 NA 1.5 

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 16.0 3.0 200.0 NA NA 

8/23/96 Regular 82.0 13.0 6.0 270.0 NA 4 
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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 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 48.0 420.0 880.0 8.2 19 

6/12/97 Regular 4.7 2.1 11.0 97.0 2.6 2.2 

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 

9/30/1998 Regular 1.1 5.5 21.0 59.0 0.27 0.27 

12/10/1998 Regular < 1.0 1.9 17.0 79.0 5.1 0.25 

3/10/1999 Regular < 1.0 < 1.0 5.7 68.0 <0.2 0.22 

6/10/1999 Regular < 1.0 1.8 1.8 71.0 <0.20 0.43 

9/13/1999 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 <0.10 

12/9/1999 - NS NS NS NS NS NS 

3/9/2000 Regular < 1 < 1 < 1 64.0 0.66 1.3 

6/8/2000 - NS NS NS NS NS NS 

9/13/2000 - NS NS NS NS NS NS 

12/7/2000 - NS NS NS NS NS NS 

3/8/2001 Regular < 1 < 1 <1 < 1 1.4 <0.1 

6/21/2001 - NS NS NS NS NS NS 

9/10/2001 - NS NS NS NS NS NS 

12/6/2001 - NS NS NS NS NS NS 

3/12/2002 Regular 1 < 1 < 1 < 1 0.37 <0.1 

6/18/2002 - NS NS NS NS NS NS 

9/16/2002 - NS NS NS NS NS NS 

1/9/2003 - 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 11.0 84.0 NA NA 

8/1/95 Regular 1300.0 32.0 32.0 100.0 NA 3.6 
11/15/95 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 1.3 17.0 8.0 0.94 0.97 

3/12/97 Regular 110.0 <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 1.1 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 1.6 <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 

9/30/1998 Regular 84.0 3.2 30.0 2.2 1.4 0.36 

12/10/1998 Regular 29.0 1.0 7.0 1.0 0.86 0.18 

3/9/1999 Regular 28.0 <5.0 5.8 <5.0 0.92 <0.5 
6/10/1999 Regular 17.0 <1.0 <1.0 <1.0 0.30 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 Sample Sample Benzene Toluene Ethylbenzene Xylenes TPH-D TPH-G 

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

MW-10 9/14/1999 Regular 10.0 < 1.0 < 1.0 <2.0 <0.20 <0.10 

12/9/1999 Regular 23.0 < 1 < 1 1.2 0.44 0.16 

3/10/2000 Regular 300.0 4.3 6.6 43.2 1.2 0.85 

6/8/2000 Regular 78.0 1.7 7.2 9.0 0.67 0.74 

9/13/2000 Regular 23.0 1.5 1.1 2.9 1.6 0.41 

12/7/2000 Regular 7.2 < 1 < 1 < 1 1.5 0.15 

3/8/2001 Regular 3.4 1.1 < 1 < 1 3.4 0.2 

6/22/2001 Regular < 1 < 1 < 1 < 1 1.2 O . l 
9/10/01 and 

9/18/01 
Regular 2 < 1 < 1 < 1 2.3 O . l 

12/6/2001 Regular No Valid Data 

3/12/2002 Regular < 1 < 1 < 1 < 1 3.2 <0.1 

6/18/2002 Regular < 1 < 1 < 1 < 1 1.2 <0.1 

9/16/2002 Regular < 0.074 < 0.11 0.1 <0.082 3 J <0.05 

1/9/2003 Regular < 1 < 1 < 1 < 1 < 1.0 <0.1 
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 44.0 29.0 5.5 13.0 NA 0.2 

11/15/95 Regular 190.0 2.8 6.2 11.0 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 

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 1.1 0.55 

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

MW-11A 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 

9/30/1998 Regular 9.3 3.7 2.2 7.0 <0.20 0.1 

12/10/1998 Regular 1.7 <1.0 <1.0 <1.0 <0.20 O . l 

3/10/1999 Regular <5 <5 <5 <5 0.3 0.5 

6/10/1999 Regular <1.0 < 1.0 < 1.0 <1.0 <0.20 O.10 

9/13/1999 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 O.10 

12/9/1999 Regular <5 <5 <5 <5 <0.2 <0.1 

3/9/2000 Regular 1.2 < 1 < 1 < 1 0.43 <0.1 

6/8/2000 Regular 3.6 < 1 < 1 < 1 0.37 <0.1 

9/13/2000 Regular 1.4 < 1 < 1 < 1 0.36 <0.1 

12/7/00 Regular 26 < 1 < 1 3.3 0.3 0.12 

3/8/01 Regular 12 <5 <5 <5 2.2 <0.5 

6/22/2001 Regular 1.5 < 1 < 1 < 1 1 <0.1 

9/10/2001 Regular 7.9 < 1 < 1 < 1 1.1 <0.1 

12/6/2001 Regular <1 < 1 < 1 < 1 1 <0.1 

3/12/2002 Regular 1.8 < 1 < 1 1 1.6 <0.1 

6/18/2002 Regular 2.9 <0.1 1.3 < 1 0.91 O . l 

9/16/2002 Regular 9 < 0.11 41 < 0.082 1 J 0.2 
1/9/2003 Regular 12 < 1 < 1 1.2 < 1.0 0.4 
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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-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 

9/30/1998 Regular 260.0 3.0 1.2 7.9 O.20 0.62 

12/10/1998 Regular 160.0 <1.0 <1.0 1.2 0.21 0.36 

3/10/1999 Regular 160.0 1.1 < 1.0 2.9 0.38 0.45 

6/10/1999 Regular 49.0 1.4 < 1.0 < 1.0 0.22 0.13 

9/14/1999 Regular 75.0 < 1.0 < 1.0 <2.0 <0.20 0.23 

12/9/1999 Regular 64.0 < 1 < 1 < 1 <0.2 0.21 

3/10/2000 Regular 93.0 < 1 < 1 < 1 <0.2 0.21 

3/10/2000 Duplicate 99.0 < 1 < 1 < 1 0.22 0.22 

6/8/2000 Regular 62.0 < 1 < 1 < 1 <0.2 <0.1 

9/13/2000 Regular 34.0 < 1 < 1 < 1 0.23 <0.1 

12/7/2000 Regular 27 < 1 2.9 1.9 0.25 <0.1 

3/8/2001 Regular 14 < 1 < 1 < 1 2.1 0.1 

6/22/2001 Regular 12 < 1 < 1 < 1 0.51 0.11 

9/10/2001 Well Dry (Not Sampled) During This and Subsequent Monitoring Events 

MW-12D 7/^/1999 Regular <5 <5 <5 <5 <0.20 <0.10 

9/14/1999 Regular < 1.0 < 1.0 <1.0 <2.0 <0.20 <0.10 

12/9/1999 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

3/9/2000 Regular < 1 < 1 < 1 < 1 0.24 <0.1 

6/8/2000 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

9/13/2000 - NS NS NS NS NS NS 

12/7/2000 - NS NS NS NS NS NS 

3/8/2001 - NS NS NS NS NS NS 

6/22/2001 - NS NS NS NS NS NS 

9/18/2001 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

12/6/2001 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

3/12/2002 Regular < 1 < 1 < 1 < 1 0.44 <0.1 

6/18/2002 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

9/16/2002 Regular < 0.074 < 0.11 < 0.068 < 0.082 0.2 J <0.05 

1/9/2003 Regular < 1 < 1 < 1 < 1 < 1.0 <0.1 

MW-13 7/2/1999 Regular 1500.0 23.0 750.0 58.0 2.2 5.1 

9/14/1999 Regular 860.0 16.0 450.0 34.4 2.1 3.1 

12/9/1999 Regular 430.0 16.0 410.0 40.9 0.46 3.2 

3/10/2000 Regular 88.0 2.8 200.0 1.3 1.9 0.99 

6/8/2000 Regular 6.0 < 1 63.0 3.3 1.1 0.91 

9/13/2000 Regular <1.0 <1.0 3.4 <1.0 0.44 0.12 

12/7/2000 Regular <1 <1 <1 <1 0.43 <0.1 

3/8/2001 Regular <1 <1 1.2 <1 2 <0.1 

6/22/2001 Regular < 1 < 1 < 1 < 1 0.31 <0.1 

9/10/2001 Regular < 1 < 1 < 1 < 1 0.3 <0.1 

12/6/2001 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

3/12/2002 Regular <1 < 1 < 1 < 1 0.84 <0.1 

6/18/2002 Regular <1 <1 <1 <1 0.3 O . l 

9/16/2002 - NS NS NS NS NS NS 

1/9/2003 - NS NS NS NS NS NS 

MW-14 1/14/2001 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

9/16/2002 Regular NA NA NA NA NA NA 

1/9/2003 Regular NA NA NA NA NA NA 
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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-15 1/14/2001 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

9/16/2002 Regular NA NA NA NA NA NA 

1/9/2003 Regular NA NA NA NA NA NA 

OW-4 6/10/1999 Regular <1.0 <1.0 <1.0 4.4 <0.2 <0.10 

9/14/1999 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 <0.10 

12/9/1999 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.2 <0.1 

3/9/2000 Regular < 1.0 < 1.0 < 1.0 < 1.0 0.25 <0.1 

6/8/2000 Regular < 1.0 < 1.0 < 1.0 < 1.0 < 0.21 <0.1 

9/13/2000 Regular < 1.0 < 1.0 < 1.0 <1.0 <0.2 <0.1 

12/7/2000 Well Dry (Not Sampled) During This and Subsequent Monitoring Events 

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 6 
Current and Historical Nitrate, Sulfate, and Dissolved Methane Data for Monitor Wells MW-5, MW-

10, MW-11 A, MW-12, and MW-12D 
Hobbs, New Mexico 

BJ Services Company, U.S.A. 

Dissolved Methane 

Well Date Nitrate(1) (mg/L) Sulfate(1) (mg/L) (mg/L) 

3/23/1998 3.87 190 < 0.0012 

3/9/1999 <0.1 195 < 0.0012 

6/10/1999 4.73 209 < 0.0012 

9/14/1999 4.3 210 < 0.0012 

12/9/1999 4.2 210 < 0.0012 

3/9/2000 5.3 260 < 0.0012 

6/8/2000 4.7 240 < 0.0012 

9/13/2000 3.93 200 < 0.0012 
MW-5 12/7/2000 3.27 160 < 0.0012 

3/8/2001 3.24 180 < 0.0012 

6/21/2001 2.74 150 0.0017 
9/10/2001 NA ( 2 ) 130 < 0.0012 

12/6/2001 2.38 120 < 0.0012 

3/12/2002 2.98 120 < 0.0012 

6/18/2002 2.56 110 0.002 

9/16/2002 2.4 105 0.002 
1/9/2003 2.1 97 0.004 

3/23/1998 0.07 320 0.91 
6/23/1998 <0.1 325 0.55 
9/30/1998 <0.1 204 0.81 
12/10/1998 <0.1 180 0.091 

3/9/1999 <0.1 
142 

0.035 3/9/1999 <0.1 
223 (3 ) 

0.035 

9/14/1999 <0.10 160 0.0049 
12/9/1999 0.49 170 0.0039 
3/10/2000 0.1 160 0.0056 

MW-10 6/8/2000 <0.1 150 0.031 
9/13/2000 <0.1 160 0.031 
12/7/2000 <0.1 190 0.17 
3/8/2001 <0.1 270 < 0.0012 
6/22/2001 <0.1 270 0.044 
9/10/2001 NA NA NA 
3/12/2002 <0.1 230 NA 
6/18/2002 <0.1 240 0.007 
9/16/2002 <0.03 318 0.006 
1/9/2003 <0.1 280 0.0024 

P:\Wp\BJSERV\12832\104ta page 1 of 3 



Table 6 
Current and Historical Nitrate, Sulfate, and Dissolved Methane Data for Monitor Wells MW-5, MW-

10, MW-11 A, MW-12, and MW-12D 
Hobbs, New Mexico 

BJ Services Company, U.S.A. 

Dissolved Methane 

Well Date Nitrate(1) (mg/L) Sulfate(1) (mg/L) (mg/L) 

3/23/1998 <0.05 190 0.14 
6/23/1998 <0.1 225 0.11 
9/30/1998 0.4 196 0.043 
12/10/1998 0.7 188 0.033 

3/10/1999 
<0.1 164 

0.094 3/10/1999 
<0.1 (4 ) 227 ( 3 ) 

0.094 

6/10/1999 <0.1 181 0.0036 
9/13/1999 0.22 250 < 0.0012 
12/9/1999 <0.1 290 0.0079 

3/9/2000 0.11 270 0.037 
MW-11 A 6/8/2000 <0.1 240 0.0069 

9/13/2000 <0.1 320 < 0.0012 

12/7/2000 <0.1 260 0.0096 
3/8/2001 <0.1 330 0.0028 
6/22/2001 <0.1 180 0.0074 
9/10/2001 NA 280 < 0.0012 

12/6/2001 <0.1 240 0.0041 
3/12/2002 <0.1 350 0.0044 
6/18/2002 <0.1 560 0.0028 
9/16/2002 0.3 383 < 0.0012 
1/9/2003 <0.5 290 0.0063 

3/23/1998 <0.05 240 < 0.0012 
6/23/1998 <0.1 240 < 0.0012 
9/30/1998 <0.1 168 < 0.0012 
12/10/1998 <0.1 202 < 0.0012 

3/10/1999 
<0.1 137 

< 0.0012 3/10/1999 
<0.1 ( 4 ) 193(3) 

< 0.0012 

MW-12 6/10/1999 <0.1 217 < 0.0012 
MW-12 

9/14/1999 <0.10 230 < 0.0012 
12/9/1999 <0.1 180 < 0.0012 
3/10/2000 <0.1 210 < 0.0012 
6/8/2000 <0.1 220 < 0.0012 
9/13/2000 <0.1 240 < 0.0012 
12/7/2000 <0.1 260 < 0.0012 
3/8/2001 <0.1 300 < 0.0012 

P:\Wp\BJSERV\12832\104ti page 2 of 3 



Table 6 
Current and Historical Nitrate, Sulfate, and Dissolved Methane Data for Monitor Wells MW-5, MW-

10, MW-11A, MW-12, and MW-12D 
Hobbs, New Mexico 

BJ Services Company, U.S.A. 

Well Date Nitrate(1) (mg/L) Sulfate(1) (mg/L) 
Dissolved Methane 

(mg/L) 

MW-12 
6/22/2001 <0.1 360 0.0021 MW-12 
9/10/2001 Well Dry (Not Sampled) During This and Subsequent Monitoring Events 

MW-12D 

9/18/2001 NA 190 < 0.0012 

MW-12D 

12/6/2001 <0.1 200 < 0.0012 

MW-12D 
3/12/2002 <0.1 200 < 0.0012 MW-12D 
6/18/2002 <0.1 180 0.0012 

MW-12D 

9/16/2002 0.06 172 < 0.0012 

MW-12D 

1/9/2003 <0.1 150 0.005 

- By EPA Method 300, except as noted 

- NA indicates not analyzed 
( 3 ) -ByEPA Method 375.4 
( 4 ) -ByEPA Method 353.3 
( 5 ' - NS-D indicates not sampled (well dry) 

mg/L = milligrams per liter 

P:\Wp\BJSERV\l 2832U 04ta page 3 of 3 
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APPENDIX A 

Groundwater Sampling Forms 



BROWN AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: fA)A)-S 

1. PROJECT INFORMATION 
Project Number Task N u m b e r ^ I Q 

Client: 

Project Location:. 

Date: \1<\\C& Time: 

Personnel: 

Weather: W/LVVM VV? tAii>) f r & ] ^ <0, Sj)OX~ 

2. WELL DATA 
Casing Diameter:_ inches 

Screen Diameter: inches 

Total Depth of Well: W S O f e e l 

Depth to Static Water: fcl-'TS feet 

Depth to Product:, feet 

Length of Water Column:. 

Type: j6?PVC U Stainless • Galv. Steel • Teflon® • Other. 

Type: j ^ P V C • Stainless • Galv. Steel • Teflon® • Other. 

From: J2| Top of Well Casing (TOC) • Top of Protective Casing ^.Other. . 

From: ^& Top of Well Casing (TOC) • Top of Protective Casing • Other._ 

feet 

From: Q Top of Well Casing (TOC) 

Well Volume: O M U gal 

• Top of Protective Casing • Other._ 

Screened Interval (fron 
Note: 2-inch well = CLIs)) gaU 4-inch well - Q. f r f gam 

3. PURGE DATA 
ffi Bailer, S i z e d • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 

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

• Stainless • PVC • Teflon®.^Rf Other P 
• Dedicated • Prepared Ofl-SHe • Field Cleaned ^Disposable Materials: Pumg^Baili 

Malerials^Ro^fTubing 

Was well purged dry? 

• Polyethylene • Polypropylene • Teflon® Mother: /\)yy< 

Eouipment ModeKsi 

1. ffiS k7Qh,fOt> 
• Dedicated • Prepared Off-Site • Field Cleaned pt6isposable 

Q Y e s ^ 
N o Pumping Rate: VIA 

gal/min 

2.. 

3. 

Time 
Cum. Gallons 

Removed 
pH Temp 

Spec. 
Cond. 

ORP 
Dissolved 

Oxygen 
Turbidity 

Other: 
Comments 

WIO 72- m 1151* 
1 \b.9{ \0\o \ . — 

•— 
— 

m \ % \%m -ISM • — — — 

3L 1.Y\ \U0 io-\\ — -— 

SAMPLING DATA 
.. .. W Bailer. Size:<A Q Bladder Pump Q 2" Submersible Pump • 4" Submersible Pump 

Method(S): " aVeristaltic Pump • Inertial Lift Pump • Other: 

Materials: Pump/BiStlir) ° Stainless • PVC • Teflon® ^Otherr t ^ A H L> 
V • Dedicated • Prepared Off-Site • Field Cleaned "^Disposable 

. . . . . T . . . r - ^ ~ ^ , • Polyethylene • Polypropylene Q Teflon® ftfblher. . (V j iA lOV^ 
Materials: T u b . n g / I ^ e > Q D J j c a l ^ • Prepared Off-Site • Field Cleaned ^ D o a b l e 

Depth to Water at Time of Sampling:^ fPPjdAjuL Field Filtered? • Yes No 

Sample ID: MW^f? Sample Time: V\ot 1 # of Containers: \Q 

Duplicate Sample Collected? • Yes ^ No ID: ' 

Geochemical Analyses 

3.1 S 
Ferrous Iron 

DO: 

Nitrate: 

Sulfate: 

Alkalinity: 

mg/L 

. mg/L 

. mg/L 

. mg/L 

5. COMMENTS ft^y giuyn^O W^AC Y^AAAJASLA asppf£$..__ QA^h^lz, ^p^yy.. 

"*t,A A~ 1 * ou/yAsA (Morfo SroJvywUftA, . .... 
rite ofNAR&Tor otner items not on the Held data sheet. \J 

JAAAA j-AkMô —> 
Note: Include comments such as well condition, odor, preset 

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: WUHO 

1. PROJECT INFORMATION 
Project Number:. Task Numbi 

Client: 

i0\* Date: py-O^-OS Time: \W 
; l : Personnel: 

Project Location:. Weather: S u w f l i Q , Q M W . , L y V p , 

2. WELL DATA 
Casing Diameter:. 9> inches 

Screen Diameter- inches 

Total Depth of Well: feet 

Depth to Static Water: (P \ - C T i feet 

Depth to Product: ' — feet 

Length of Water Column:. 

Type: Q^PVC • Stainless Q Galv. Steel • Teflon® Q Other:, 

Type: t)(PVC • Stainless • Galv. Steel • Teflon® • Other. 

From: r ) ^ Top of Well Casing (TOC) Q Top of Protective Casing flkOther. VK t?>"T'(3 /M C l Q 

From: 5 ^ Top of Well Casing (TOC) • Top of Protective Casing • Other 

feet 

From: Q Top of Well Casing (TOC) 

Well Volume: gal 

• Top of Protective Casing • Other.. 

Screened Inte 
Note:&4nch well •• 

m GS): 
167 gaim 4-inch well = 0.667 gal/ft 

3. PURGE DATA ( ( 

Sri Bailer. S ize .c / • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
• Centrifugal Pump Q Peristaltic Pump • Inertial Lift Pump • Other. 

• Stainless • PVC • Teflon® j r f Other. r i / t l £ f " t<L ' ' 

Purge Method 

Materials: Pump<6ail 

Materialsr^op^/Tubing 

Was well purged dry? 

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

• Polyethylene • Polypropylene • Teflon®^Cf Other / V J l Y ^ y A 
• Dedicated • Prepared Off-Site • Field Cleaned $^£>is 

Yes • No Pumping R a t e : W ^ I f U / V l A 

osable 

gal/min 

Equipment Mode l fs ! 

4. SAMPLING DATA K 

V ^C.Ba' ,er.s ize: 

• Bladder Pump D 2" Submersible Pump Q 4" Submersible Pump 
Method's): Q P B r i s t a l 0 c P u m p Q | n e r t i a | L n P u m p Q o t h e r . 
ki D . ^ i o i i i ^ • Stainless • PVC • Teflon® J 3 ' O t h e r 

\ _ y Q Dedicated • Prepared Off-Site Q Field Cleaned d i s p o s a b l e 
. . . . . _ . . ,r /~~\ • Polyethylene • Polypropylene Q Teflon® M o t h e r . h f t M / y \ f i - > 
Materials: T u b i n g ^ Q D e d i c a l e d • Prepared Off-Site • Field Clewed ^ s f l a b l e 

Depth to Water at Time of S a m p l i n g : ^ \~PjLXyri-Ur\ Field Filtered? • Yes ty* No 

Sample ID: Sample Time:. # of Containers: o 

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 ^ m * ^ vtrf/u. nuvu>wW (Xi^tru. brtW '/i y i b i o £ r f : ^ b ^ h ' 0 n 

tyJL vyA/^(>uW_ J U I * t x iW i ^ i l i M <fctfi • S ^ I M ^ (kU'o* O ^ . ^ i J & i ^ i j t f I W ,ify 
Note: Include comrrtents saeh as well condition, odor, presence cV NAPL(pr other items'not on the Held datasheet. J t ^ V l j / V y ^ p j A 

Jt. (E7r 

FORM GW-1 (Rev 6fBf99 - wah) Signature 



BROWN AM) 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: MUH lA 

1. PROJECT INFORMATION 
Project Number: Task Number: 

Client: ftbl ^ ' W y j C / f ^ i 

Time: 

Project Location:. 

Date: I ^ - C ^ 2 ) A 

SI: ^EkJbk^i, AlAWl 
l*2Pl 

Personnel: 

Weather: 

2. WELL DATA 
Casing Diameter: inches 

Screen Diameter:.. inches 

Total Depth of Well:, feet 

Depth to Static Water:, feet 

Depth to Product: " feet 

Length of Water Column:, feet 

Type: ^ i p v c • Stainless • Galv. Steel • Teflon® • Other. 

Type: J^PVC • Stainless • Galv. Steel • Teflon® • Other. 

From: Top of Well Casing (TOC) • Top of ProtectiveCasing ^Cnrier^^^OAAC^jJ 

From: £ i - Top of Well Casing (TOC) • Top of Protective Casing • Other._ 

From: • Top of Well Casing (TOC) • Top of Protective Casing • Other. 

Well Volume: gal Screened Interval (from GS): f S O ^ lc?3T 
Note: 2-inch well =^167)gal/ft 4-inch well = 0.667 gal/ft 

3. PURGE DATA ^ „ 
IS Bailer, Size: o £ • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 

Purge Method: -^centr i fugal Pump • Peristaltic Pump Q Inertial Lift Pump Q Other. 

• Tef lon®-^ Other:. 
Materials: Pump/|yii|gr 

Materials: ̂ op^n" ubing 

Was well purged dry? 

• Stainless • PVC 
• Dedicated • Prepared Off-Site U Field Cleaned ^Disposable 

• Polyethylene • Polypropylene • Teflon® Js l , Other. 
• Dedicated • Prepared Off-Site • Field Cleaned f^t) l 

• Yes No Pumping Rate 

Time 
Cum. Gallons 

Removed 
PH Temp 

Spec. 
Cond. 

Disposable 

iisSS sable 

Equipment Modelfs) 

gal/min 
3. 

ORP 
Dissolved 

Oxygen 
Turbidity Other: Comments 

SI* 
p \3 tot -it/5,, 

4. SAMPLING DATA v 

th ril V Bailer, SizetX Q Bladder Pump Q 2" Submersible Pump O 4" Submersible Pump 
Memoa(S): peristaltic Pump • Inertial Lift Pump Q Other: ^ _ 

Materials: Pump(ga1ie) Q Stainless Q PVC • Teflon® & Other [ M A M ( , 
• Dedicated • Prepared Off-Site • Field Cleaned ffl Disposable 

. . . . . -r u • ,S~~^S Q Polyethylene • Polypropylene Q Teflon® tVother: l w / l i ? V - - > 
Materials: Tub .ng /^pe) a Dedicated Q Prepared Off-Site • Field Cleaned ^ D i s r & I b l e 

Depth to Water at Time of SamplindAf)1^ { ( U f r d u A . Field Filtered? • Yes ^ No 

Sample ID: Sample Time:. . # of Containers: 

Duplicate Sample Collected? • Yes^ j ^ f 

Geochemi' 

Ferrous Iron: 

DO: 

Nitrate: 

Sulfate: 

mg/L 

mg/L 

mg/L 

No ID: 
Alkalinity: mg/L 

5. COMMENTS w^U. f ^ ^ u A dC&r 3 wtiSL yo^mfio 
(W^ >0Mp(io WiAt cMlcteA (tfrpro-t- JiutkOS bkS/MA ' 

of N4PL, or ofher items Note: Include comments such as well condition, odor, presence ( > nof on fhe 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: rMHflft 

1. PROJECT INFORMATION 
Project Number: Task Number: 

Client: 

Project Location:. 

Date: ®\-(P{-(P> _ Time: 103O 
Personnel: 

Weather: SOT 

2. WELL DATA 
Casing Diameter:. inches 

Screen Diameter: 2> inches 

Total Depth of Well: feet 

Depth to Static Water: feet 

Depth to Product:. feet 

Type: g^PVC • Stainless • Galv. Steel • Teflon® • Other. 

Type: fi^PVC • Stainless • Galv. Steel • Teflon® • Other. 

From: Q Top of Well Casing (TOC) • Top of Protective Casing p o t h e r " f f S ~ H U > f / ^ ^ 

Length of Water Column:, feet 

From: ^S^Top of Well Casing (TOC) • Top of Protective Casing • Other:_ 

From: • Top of Well Casing (TOC) • Top of Protective Casing • Other. 

Well Volume: gal Screened Interval (fromGS): 
Mote: 2-inch well - %167ghl/Ft 4-inch well = 0.667 galflt 

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

Purge Method: Q C e n t r j f u g a l Pump Q Peristaltic Pump • Inertial Lift Pump Q Other 

Materials^*umj)/Bailer 

Materials: Rope/^Jbjr j^ 

Was well purged dry? 

^Stainless • PVC • Teflon® Q Other: 
• Dedicated • Prepared Off-Site A f i e l d Cleaned • Disposable 

Polyethylene • Polypropylene • Teflon® • Other: 
• Dedicated Q Prepared Off-Site • Field Cleaned £j£pisposable 

Q Yes )(^ No Pumping R a t e f i O fc3 gal/min 

Equipment Modelfs) 

Time 
Cum. Gallons 

Removed 
pH Temp 

Spec. 
Cond. 

ORP 
Dissolved 
Oxygen 

Turbidity 
QLher: ,„ , 

Comments 

M l \oH0 -w.\ Gfler 
\\00 0,50 MS U3_ 
Mb ion 

•0 (ens -1ST 4 

WOS 19^ \%f[ )01*\ -1511 

4. SAMPLING DATA 
Method(s): 

• Bailer, Size: • Bladder Pump 2" Submersible Pump • 4" Submersible Pump 
• Peristaltic Pump • Inertial Lift Pump • Other: 

Materials^u^p/Bailer Stainless • PVC • Teflon® • Other . 
• Dedicated • Prepared Off-Site J ^ i e l d Cleaned • Disposable 

, . , T , . , ^Polyethylene • Polypropylene Q Teflon® • Other: 
Matenalst^Ubing/Kope Q Dedicated • Prepared Off-Site O Field Cleaned ^D isposab le 

Depth to Water at Time of Sampling: ( o c l ' I 1 & ' Field Filtered? a Yes j j j f No 

Sample ID: M W ^ I A D Sample Time: } \ 0 ^ \ it of Containers: I O 

Duplicate Sample Collected? • Yes ^ No ID: 

Geochemical Analyses 

Ferrous Iron: mg/L 

DO: 0 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. 

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: fVlUH 1! 

1. PROJECT INFORMATION 
Project Number:. Task Number-^ 1 

Client: fa3 9&MC£S 
Date: Time: 

Project Locat ion:, 

Personnel: 

Weather: $ r U / ^ v U ^ | t ? S T - ) f O l A V f V a ^ 

p a t 

2. WELL DATA 
Casing Diameter:. "3C inches 

Screen Diameter:. inches 

Total Depth of Well:, feet 

Deplh to Static Water: feet 

Depth to Product:. feet 

Length of Water Column: . 

Type: f^PVC • Stainless • Galv. Steel • Teflon® • Other. 

Type: <t£PVC • Stainless • Galv. Steel • Teflon® • Other. 

From: ^ Top of Well Casing (TOC) • Top of Protective Casing )A Other. f J t f ^ t M r f l V S 

From: J j C T o P of Well Casing (TOC) • Top of Protective Casing • Other. 

feet 

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

Well Volume: gal 
ScreenerUfTtervaMfrom GS):. W E ? — 

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

3. PURGE DATA Q * 
6l^Bailer, SIze.CA Q Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 

Purge Method: Q C e n t r i f u g a | P u r n p Q P e r i s ta l t j c Pump • Inertial Lift Pump Q Other. 

Materials: Pump/I 
• Stainless • PVC Q Teflon® j d Other:_ 

f ^ _ ^ a Dedicated • Prepared Ofl-Site 6 Field Cleaned J^isposaHe 

. • , J t 7 ^ . r r . , w m n • Polyethylene • Polypropylene • Teflon® 0?Other l \ j v \ 
MatenalsjfRopyTubmg a Dedicated • Prepared Off-Site • Field Cleaned Di ! pUnb.e 

Equipment Modelfs) 

Was well purged dry? Yes • No Pumping Ra te : gal/min 

2. 

3. 

Time 
Cum. Gallons 

Removed 
PH Temp 

Spec. 
Cond. 

ORP 
Dissolved 

Oxygen 
Turbidity 

Other: 
Comments 

D M -\sn 1-BS — • 

\ mo — 

—• YbOZ \Va nob 1MZ —" . — 

(1W) fV ft 
d J 0 r 

SAMPLING DATA 
w Bailer, Size: • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 

MethOd(S): f j Peristaltic Pump • Inertial Lift Pump • Other: 

Materials: Pump/#aiie) ° S l a i n l e s s Q p v c a Teflon® Other . 
• Dedicated • Prepared Off-Site • Field Cleaned f^tJisppsable • Dedicated • Prepared Off-Site • Field Cleaned 

Q Polyethylene Q Polypropylene • Teflon® jS^ Other. 
• Dedicated • Prepared Off-Site • Field Cleaned ^Dispe«able Dispell 

Materials: Tubing^ope) 

Depth to Water at Time of Sampl ing: f ^ j ~ U * d r l r ° J , Field Filtered? Q 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 fwr^ %jwdu MAI (idluHA a§pwi,.Mj^.QS<^ 

No(e: (ndude cjwnrnenfs.i 1 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^-\6 

1. PROJECT INFORMATION 
Project Number:, Task Number: 

Client: 

Project Locat ion: , 

Date: Time: 

Personnel: S- D t t i ^ , AAifOVH 

Weather: St^VVv^ UJ(VN/L*>^. (OS^~ 

2. WELL DATA 
Casing Diameter:. inches 

Screen Diameter: , inches 

Total Depth of Wel l : feet 

Depth to Static W a t e r f \ « 5 " ^ feet 

Depth to Product:. feet 

Type: ^ ( P V C • Stainless • Galv. Steel • Teflon® • Other, 

Type: t^PVC • Stainless • Galv. Steel • Teflon® • Other:, 

From: tj^ Top of Well Casing (TOC) • Top of Protective Casing Tb Other ftf £^fo\h 0$-

Length of Water Column: feet Well Volume 

From: J ^ T o P ° ' W e l ) Casing (TOC) • Top of Protective Casing Q Other. 

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

gal Screenat in terva l (from GS):_ 
Ndte: 2-inchjpell = 0.167 gal/ft 4-inch well = 0.667 gal/ft 

3. PURGE DATA 

Purge Method 

Materials: Pump^a i l e 

2 U 

fŜ  Bailer, S i ze .<^_ • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
• Centrifugal Pump • Peristaltic Pump • Inertial Lift Pump • Other. 

Maler ia ls^ t jp^ /Tubing 

Was well purged dry? 

• Stainless • PVC • Teflon® y ( O t h e r P U ^ h ' c V 
• Dedicated • Prepared Off-Site • Field Cleaned ^Disposabjt 

• Polyethylene • Polypropylene • Teflon® Other.. 
• Dedicated • Prepared Off-Site • Field Cleaned ^Dispensable 

• Yes ^ No Pumping Rate: b l / 

Equipment Modelfs) 

1. t ^SS (bPO/k fDD 

2. 

3. 

Time 
Cum. Gallons 

Removed 
pH Temp 

Spec. 
Cond. 

ORP 
Dissolved 

Oxygen 
Turbidity 

Other: 
Comments 

_Q5L 
US 

1-0 \ 

(oPf\ 
\o50 

WO 

Materials: Tubing/^opg) 

• 4" Submersible Pump 

SAMPLING DATA h 

fl;Bailer,size: 

• Bladder Pump • 2" Submersible Pump 
Method(s): Q p e r j s t a W c P u m p Q | n e r t i a | L m P u m p a o t h e r : 

Materials- Pumrj/fiaiier) ° s , a i n l e s s Q p v c ° Tef lon®' 'Brother 
Q Dedicated • Prepared Off-Site • Field Cleaned d i s p o s a b l e 

" " • Polyethylene • Polypropylene Q Teflon® &g^Other:_AjL 
• Dedicated • Prepared Off-Site • Field Cleaned <J2̂ 0TS| 

Depth to Water at Time of Sampling.Y\fit QtSfr&UL Field Filtered? • Yes {^No 

Sample ID: Sample Time:, B^ffe # of Containers: \ 

Duplicate Sample Collected? • Yes Itf' No ID: — 

isposaDie 

Disposable 

Geochemical Analvses 

Ferrous Iron: mg/L 

DO: - mg/L 

Nitrate: ~ mg/L 

Sulfate: mg/L 

Alkalinity: — " mg/L 

5. COMMENTS £ W y $on*qLu WMJL YVKUIAU^LA wzfr&l, J ^ K _ 0 ; S k ^ . ^ K . M K 
of coiluM,QY\ v ^ u i \AALA {UAA^WKA 'biuiivvk , 

."1kA4<L lArC/i VQl iUKlA WML- QWAlA tno&r -ft?. kWKpt iK£ . _ 
Note: Include comments such as well condition, odor, presence oftJAPB, or othefltems nht on the Held data sheet. ' J i 

FORM GW-1 (Rev 6W99 - wah) -8fgn4 
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APPENDIX B 

Laboratory Analytical Report 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 

Certificate of Analysis Number: 

03010287 
Report To: Proiect Name: BJ Hobbs/12832-018 

Brown & Caldwell Site: Hobbs,NM 

Rick Rexroad Site Address: 

1415 Louisiana 

Suite 2509 
PO Number: 

Suite 2509 
PO Number: 

Houston 
TX State: New Mexico 

77002- State Cert. No.: 

ph: (713) 759-0999 fax: Date Reoorted: 2/24/03 

This Report Contains A Total Of 21 Pages 

Excluding This Page 

And 

Chain Of Custody 



Case Narrative for: 

Brown & Caldwell 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Certificate of Analysis Number: 

03010287 
Reoort To: Proiect Name: BJ Hobbs/12832-018 

Brown & Caldwell Site: Hobbs,NM 

Rick Rexroad Site Address: 

1415 Louisiana 
Suite 2509 

PO Number: 
Suite 2509 

PO Number: 
Houston 
TX State: New Mexico 

77002- State Cert. No.: 

ph: (713) 759-0999 fax: Date Reported: 2/24/03 

Matrix spike (MS) and matrix spike duplicate (MSD) samples are chosen and tested at random from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those samples which are spiked by the 
laboratory. Since the MS and MSD are chosen at random from an analytical batch, the sample chosen for spike purposes may or may not 
have been a sample submitted in this sample delivery group. The validity of the analytical procedures for which data is reported in this 
analytical report is determined by the Laboratory Control Sample (LCS) and the Method Blank (MB). The Laboratory Control Sample (LCS) 
and the Method Blank (MB) are processed with the samples and the MS/MSD to ensure method criteria are achieved throughout the entire 
analytical process. 

Any other 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. 

/Sonia West 

Senior Project Manager 

2/24/03 

Date 
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HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713)660-0901 

Brown & Caldweii 

eport To: 

ax To: 

Certificate of Analysis Number: 

03010287 

Brown & Caldwell 
Rick Rexroad 
1415 Louisiana 
Suite 2509 
Houston 
TX 

77002-

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

Proiect Name: 

Site: 

Site Address: 

PO Number: 

State: 

State Cert. No.: 

Date Reported: 

BJ Hobbs/12832-018 

Hobbs,NM 

New Mexico 

2/24/03 

n Client Sample ID Lab Sample ID Matrix Date Collected Date Received COC ID HOLD 

I 
• V-5 03010287-01 Water 1/9/03 2:21:00 PM 1/10/03 9:30:00 AM 163702 • 
lfV-10 03010287-02 Water 1/9/03 2:44:00 PM 1/10/03 9:30:00 AM 163702 • 
MW-11 A 03010287-03 Water 1/9/03 12:14:00 PM 1/10/03 9:30:00 AM 163703 • 
|WV-12D 03010287-04 Water 1/9/03 11:09:00 AM 1/10/03 9:30:00 AM 163703 • 
|fv-14 03010287-05 Water 1/9/03 3:13:00 PM 1/10/03 9:30:00 AM 163703 • 
MW-15 03010287-06 Water 1/9/03 1:42:00 PM 1/10/03 9:30:00 AM 163703 • 
Tjlp Blank 03010287-07 Water 1/9/03 1/10/03 9:30:00 AM 163703 • 

I 
1 
1 
1 

2I2AI0Z 

snia West 

Senior Project Manager 

I 
I 
1 

Joel Grice 

Laboratory Director 

Ted Yen 
Quality Assurance Officer 

Date 

2/24/03 4:21:04 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713)660-0901 

Client Sample ID MW-5 Collected: 01/09/2003 14:21 SPL Sample ID: 03010287-01 

Site: Hobbs,NM 

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

ALKALINITY (AS CAC03), TOTAL MCL E310.1 Units: mg/L 
Alkalinity, Total (As CaC03) 222 2 1 01/21/03 12:00 RA 1472820 

CHLORIDE, TOTAL MCL E325.3 Units: mg/L 
Chloride 123 2 2 01/16/03 11:00 RA 1471693 

D I E S E L RANGE ORGANICS MCL SW8015B Units: ug/mL 
Diesel Range Organics ND U) 1 01/15/03 15:03 AR 1464982 

Surr: n-Pentacosane 68A % 18-120 1 01/15/03 15:03 AR 1464982 

PreD Method PreD Date PreD Initials 

SW3510C 01/12/2003 18:23 KL 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 01/16/03 18:09 DL 1466429 

Surr: 1,4-Difluorobenzene 101 % 74-121 1 01/16/03 18:09 DL 1466429 

Surr: 4-Bromofluorobenzene 68.3 % 55-150 1 01/16/03 18:09 DL 1466429 

HEADSPACE GAS ANALYSIS MCL RSK147 Units: mg/L 
Ethane ND 0.0025 1 01/20/03 13:30 ER 1470095 

Ethylene ND 0.0032 1 01/20/03 13:30 ER 1470095 

Methane 0.004 0.0012 1 01/20/03 13:30 ER 1470095 

ION CHROMATOGRAPHY MCL E300.0 Units: mg/L 
Nitrogen.Nitrate (As N) 2.1 0.1 1 01/10/03 15:34 CV 1469063 

Sulfate 97 4 20 01/18/03 22:14 CV 1468700 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 01/16/03 18:09 DL 1466380 

Ethylbenzene ND 1 1 01/16/03 18:09 DL 1466380 

Toluene ND 1 1 01/16/03 18:09 DL 1466380 

Xylenes.Total ND 1 1 01/16/03 18:09 DL 1466380 
Surr: 4-Bromofluorobenzene 94.5 % 56-158 1 01/16/03 18:09 DL 1466380 

Surr: 1,4-Difluorobenzene 98.2 % 46-160 1 01/16/03 18:09 DL 1466380 

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 
2/24/03 4:21:17 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713)660-0901 

Client Sample ID MW-10 Col lected: 01/09/2003 14:44 SPL Sample ID: 03010287-02 

Site: Hobbs,NM 

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

ALKALINITY (AS CAC03), TOTAL MCL E310.1 Units: mg/L 
Alkalinity, Total (As CaC03) 408 2 1 01/21/03 12:00 RA 1472821 

CHLORIDE, TOTAL MCL E325.3 Units: mg/L 
Chloride 525 10 10 01/16/03 11:00 RA 1471694 

DIESEL RANGE ORGANICS MCL SW8015B Units: ug/mL 
Diesel Range Organics ND 1.0 1 01/15/03 15:41 AR 1464983 

Surr: n-Pentacosane 69.2 % 18-120 1 01/15/03 15:41 AR 1464983 

Preo Method Preo Date PreD Initials 

SW3510C 01/12/2003 18:23 KL 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 01/16/03 18:35 DL 1466430 

Surr: 1,4-Difluorobenzene 107 % 74-121 1 01/16/03 18:35 DL 1466430 

Surr: 4-Bromofluorobenzene 94.3 % 55-150 1 01/16/03 18:35 DL 1466430 

HEADSPACE GAS ANALYSIS MCL RSK147 Units: mg/L 
Ethane ND 0.0025 1 01/20/03 13:41 ER 1470096 

Ethylene ND 0.0032 1 01/20/03 13:41 ER 1470096 

Methane 0.0024 0.0012 1 01/20/03 13:41 ER 1470096 

ION CHROMATOGRAPHY MCL E300.0 Units: mg/L 
Nitrogen.Nitrate (As N) ND 0.1 1 01/10/03 16:11 CV 1469066 

Sulfate 280 10 50 01/18/03 22:52 CV 1468704 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 01/16/03 18:35 DL 1466381 

Ethylbenzene ND 1 1 01/16/03 18:35 DL 1466381 

Toluene ND 1 1 01/16/03 18:35 DL 1466381 

Xylenes.Total ND 1 1 01/16/03 18:35 DL 1466381 

Surr: 4-Bromofluorobenzene 99.1 % 56-158 1 01/16/03 18:35 DL 1466381 

Surr: 1,4-Difluorobenzene 102 % 46-160 1 01/16/03 18:35 DL 1466381 

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 
2/24/03 4:21:19 PM 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID MW-11 A Col lected: 01/09/2003 12:14 SPL Sample ID: 03010287-03 

Site: Hobbs,NM 

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

ALKALINITY (AS CAC03 ) , TOTAL MCL E310.1 Units: mg/L 
Alkalinity, Total (As CaC03) 356 2 1 01/21/03 12:00 RA 1472822 

CHLORIDE, TOTAL MCL E325.3 Units: mg/L 
Chloride 3150 50 50 01/16/03 11:00 RA 1471695 

D I E S E L RANGE ORGANICS MCL SW8015B Units: ug/mL 
Diesel Range Organics ND 1.0 1 01/15/03 16:18 AR 1464984 

Surr: n-Pentacosane 53.2 % 18-120 1 01/15/03 16:18 AR 1464984 

PreD Method Preo Date Preo Initials 

SW3510C 01/12/2003 18:23 KL 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics OA 0J 1 01/16/03 19:02 DL 1466431 

Surr: 1,4-Difluorobenzene 143 Ml % 74-121 1_J 01/16/03 19:02 DL 1466431 

Surr: 4-Bromofluorobenzene 100 % 55-150 1 01/16/03 19:02 DL 1466431 

HEADSPACE GAS ANALYSIS MCL RSK147 Units: mg/L 
Ethane ND 0.0025 1 01/20/03 13:57 ER 1470097 

Ethylene ND 0.0032 1 01/20/03 13:57 ER 1470097 

Methane 0.0063 0.0012 1 01/20/03 13:57 ~ER 1470097 

ION CHROMATOGRAPHY MCL E300.0 Units: mg/L 
Nitrogen.Nitrate (As N) ND 0.5 5 01/13/03 20:23 CV 1462785 

Sulfate 290 10 50 01/18/03 23:05 CV 1468705 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene 12 1 1 01/16/03 19:02 DL 1466382 

Ethylbenzene ND 1 1 01/16/03 19:02 DL 1466382 

Toluene ND 1 1 01/16/03 19:02 DL 1466382 
Xylenes.Total 1.2 1 1 01/16/03 19:02 DL 1466382 

Surr: 4-Bromofluorobenzene 100 % 56-158 1 01/16/03 19:02 DL 1466382 
Surr: 1,4-Difluorobenzene 110 % 46-160 1 01/16/03 19:02 DL 1466382 

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 
2/24/03 4:21:21 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713)660-0901 

Client Sample ID MW-12D Col lected: 01/09/2003 11:09 SPL Sample ID: 03010287-04 

Site: Hobbs,NM 

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

ALKALINITY (AS CAC03), TOTAL MCL E310.1 Units: mg/L 
Alkalinity, Total (As CaC03) 225 2 1 01/21/03 12:00 RA 1472823 

CHLORIDE, TOTAL MCL E325.3 Units: mg/L 
Chloride 94.6 1 1 01/16/03 11:00 RA 1471696 

DIESEL RANGE ORGANICS MCL SW8015B Units: ug/mL 
Diesel Range Organics ND 1.0 1 01/15/03 16:56 AR 1464985 

Surr: n-Pentacosane 52.0 % 18-120 1 01/15/03 16:56 AR 1464985 

Preo Method PreD Date Preo Initials 

SW3510C 01/12/2003 18:23 KL 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 01/16/03 19:29 DL 1466432 

Surr: 1,4-Difluorobenzene 102 % 74-121 1 01/16/03 19:29 DL 1466432 

Surr: 4-Bromofluorobenzene 74.7 % 55-150 1 01/16/03 19:29 DL 1466432 

HEADSPACE GAS ANALYSIS MCL RSK147 Units: mg/L 
Ethane ND 0.0025 1 01/20/03 14:09 ER 1470098 

Ethylene ND 0.0032 1 01/20/03 14:09 ER 1470098 
Methane 0.005 0.0012 1 01/20/03 14:09 ER 1470098 

ION CHROMATOGRAPHY MCL E300.0 Units: mg/L 
Nitrogen.Nitrate (As N) ND 0.1 1 01/10/03 16:37 CV 1469068 
Sulfate 150 10 50 01/18/03 23:18 CV 1468706 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 01/16/03 19:29 DL 1466385 
Ethylbenzene ND 1 1 01/16/03 19:29 DL 1466385 

Toluene ND 1 1 01/16/03 19:29 DL 1466385 

Xylenes.Total ND 1 1 01/16/03 19:29 DL 1466385 
Surr: 4-Bromofluorobenzene 98.6 % 56-158 1 01/16/03 19:29 DL 1466385 

Surr: 1,4-Difluorobenzene 99.8 % 46-160 1 01/16/03 19:29 DL 1466385 

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 
2/24/03 4:21:23 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID MW-14 Col lected: 01/09/2003 15:13 SPL Sample ID: 03010287-05 

Site: Hobbs,NM 

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

CHLORIDE, TOTAL MCL E325.3 Units: mg/L 
Chloride 179 2 2 01/16/03 11:00 RA 1471697 

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 
2/24/03 4:21:23 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID MW-15 Collected: 01/09/2003 13:42 SPL Sample ID: 03010287-06 

Site: Hobbs,NM 

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

CHLORIDE, TOTAL MCL E325.3 Units: mg/L 
Chloride 228 5 5 01/16/03 11:00 RA 1471698 

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 
2/24/03 4:21:24 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713)660-0901 

Client Sample ID Trip Blank Col lected: 01/09/2003 0:00 SPL Sample ID: 03010287-07 

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 01/17/03 17:49 DL 1469661 

Ethylbenzene ND 1 1 01/17/03 17:49 DL 1469661 

Toluene ND 1 1 01/17/03 17:49 DL 1469661 

Xylenes.Total ND 1 1 01/17/03 17:49 DL 1469661 

Surr: 4-Bromofluorobenzene 96.6 % 56-158 1 01/17/03 17:49 DL 1469661 

Surr: 1,4-Difluorobenzene 99.7 % 46-160 1 01/17/03 17:49 DL 1469661 

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 
2/24/03 4:21:24 PM 
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Quality Control Report 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713)660-0901 

Brown & Caldwell 
BJ Hobbs/12832-018 

aalysis: 

bthod: 
Diesel Range Organics 

SW8015B 

WorkOrder: 

Lab Batch ID: 
03010287 

24830 

AinlD: 

• la lys is Date: 

Preparation Date: 

Method Blank 

HP_V_030115A-1464979 Units: 

01/15/2003 13:09 Analyst: 
01/12/2003 18:23 

ug/mL 

AR 
Prep By: KL Method SW3510C 

1 
I 
1 
0 
I 
1 

Analyte Result Rep Limit 
Diesel Ranae Organics ND 1.0 

Surr: n-Pentacosane 73.4 18-120 

Samples in Analytical Batch: 

Lab Sample ID 
03010287-01B 

03010287-02B 

03010287-03B 

03010287-04B 

Client Sample ID 
MW-5 

MW-10 

MW-11 A 

MW-12D 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 
Preparation Date: 

HP_V_030115A-1464978 Units: 

01/15/2003 12:31 Analyst: 

01/12/2003 18:23 Prep By: 

ug/mL 

AR 

KL Method SW3510C 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Diesel Range Organics 2.5 1.76 70 21 175 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 03010287-01 

RunID: HP_V_030115A-1464986 Units: 

Analysis Date: 01/15/2003 17:34 Analyst: 

Preparation Date: 01/12/2003 18:23 Prep By: 

ug/mL 

AR 

KL Method SW3510C 

\ Analyte Sample MS MS MS % MSD MSD MSD % RPD RPD Low High 
Result Spike Result Recovery Spike Result Recovery Limit Limit Limit 

Added Added 

™esel Range Organics ND 5 3.4 67.3 5 3.81 75.5 11.6 39 13 130 

1 
i 
1 
k 

rc 

1 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

N/C - Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply. 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 2/24/03 4:21:37 PM 
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Quality Control Report 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713)660-0901 

Brown & Caldwell 
BJ Hobbs/12832-018 

Ialysis: 
thod: 

Headspace Gas Analysis 

RSK147 

WorkOrder: 
Lab Batch ID: 

03010287 
R75619 

Method Blank 

|nlD: VARC_030120B-1470094 Units: mg/L 

lalysis Date: 01/20/2003 12:49 Analyst: ER 

Analyte Result Rep Limit 
Ethane ND 0.0025 
Ethylene ND 0.0032 
Methane ND 0.0012 

Samples in Analytical Batch: 

Lab Sample ID 
03010287-01E 

03010287-02E 

03010287-03E 

03010287-04E 

Client Sample ID 
MW-5 

MW-10 

MW-11 A 

MW-12D 

1 
I 
1 
1 
1 
1 
I 
1 
n 
i 
i 

i 
r 

fl 

Sample Duplicate 

Original Sample: 
RunID: 

Analysis Date: 

03010287-04 

VARC_030120B-1470098 

01/20/2003 14:09 

Units: mg/L 
Analyst: ER 

Analyte Sample 
Result 

DUP 
Result 

RPD RPD 
Limit 

Butane ND ND 0 50 

Ethane ND ND 0 50 

Ethylene ND ND 0 50 

Isobutane ND ND 0 50 

Methane 0.005 0.00469 7 50 

Propane ND ND 0 50 

Propylene ND ND 0 50 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

N/C - Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply. 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 2/24/03 4:21:38 PM 
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Quality Control Report 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs/12832-018 

Ealysis: 
thod: 

Purgeable Aromatics 
SW8021B 

WorkOrder: 

Lab Batch ID: 

03010287 
R75410 

nID: 

alysis Date: 

Method Blank 

HP_J_030116A-1465896 Units: ug/L 

01/16/2003 14:18 Analyst: DL 

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 99.9 46-160 
Surr: 4-Bromofluorobenzene 88.9 56-158 

Samples in Analytical Batch: 

Lab Sample ID 
03010287-01A 

03010287-02A 

03010287-03A 

03010287-04A 

03010287-07A 

Client Sample ID 
MW-5 

MW-10 

MW-11A 

MW-12D 

Trip Blank 

RunID: 
Analysis Date: 

Laboratory Control Sample (LCS) 

HP_J_030116A-1465895 Units: ug/L 

01/16/2003 13:25 Analyst: DL 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Benzene 50 47 94 70 130 

Ethylbenzene 50 51.3 103 70 130 

Toluene 50 50.9 102 70 130 

Xylenes.Total 150 155.6 104 70 130 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

fl 
Sample Spiked: 

RunID: 

Analysis Date: 

03010458-02 

HP_J_030116A-1466396 

01/16/2003 21:16 

Units: ug/L 

Analyst: DL 

p| Analyte 

f 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 nzene ND 20 19.4 93.9 20 20.9 102 7.90 21 32 164 

|Ethylbenzene ND 20 22.1 111 20 23.3 117 5.45 19 52 142 

Jjoluene ND 20 19.3 93.6 20 20.6 100 6.65 20 38 159 

||ylenes,Total 1.90 60 67.8 110 60 68.3 111 0.756 18 53 144 

I 
II 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

N/C - Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply. 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 2/24/03 4:21:39 PM 



1 
An Analysis: 

lethod: 

Quality Control Report 

Gasoline Range Organics 
SW8015B 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713)660-0901 

Brown & Caldwell 
BJ Hobbs/12832-018 

WorkOrder: 

Lab Batch ID: 
03010287 
R75434 

RunID: 

J^nalysis Date: 

Method Blank 

HP_J_030116B-1466428 Units: mg/L 

01/16/2003 14:18 Analyst: DL 

I 
I 
1 
1 
I 

Analyte Result Rep Limit 
Gasoline Ranqe Organics ND 0.10 

Surr: 1,4-Difluorobenzene 101.0 74-121 
Surr: 4-Bromofluorobenzene 73.0 55-150 

Samples in Analytical Batch: 

Lab Sample ID 
03010287-01A 

03010287-02A 

03010287-03A 

03010287-04A 

Client Sample ID 
MW-5 

MW-10 

MW-11 A 

MW-12D 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

HP_J_030116B-1467298 Units: mg/L 

01/17/2003 13:49 Analyst: DL 

Analyte Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

Gasoline Range Organics 1 1.25 125 70 130 

1 
1 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 03010458-03 

RunID: HP_J_030116B-1466434 Units: mg/L 

Analysis Date: 01/16/2003 22:09 Analyst: DL 

! Analyte Sample MS MS MS % MSD MSD MSD % RPD RPD Low High 

m Result Spike Result Recovery Spike Result Recovery Limit Limit Limit 

n 
Added Added 

[Gasoline Range Organics 0.526 0.9 1.49 107 0.9 1.4 97.6 9.60 36 36 160 

1 
1 
1 
I 
II 

n 

1 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

N/C - Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply. 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 2/24/03 4:21:40 PM 
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Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs/12832-018 

alysis: 

thod: 

Ion Chromatography 

E300.0 

WorkOrder: 
Lab Batch ID: 

03010287 

R75261 

Method Blank Samples in Analytical Batch: 

IC1_030113A-1462776 Units: 

i: 01/13/2003 18:42 Analyst: 

mg/L 

CV 

Lab Sample ID Client Sample ID 

03010287-03C MW-11A 

Analyte Result Rep Limit 
Nitrogen.Nitrate (As N) ND 0.10 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

IC1_030113A-1462777 

01/13/2003 18:54 

Units: mg/L 

Analyst: CV 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Nitrogen.Nitrate (As N) 10 10 100 85 115 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 

RunID: 

Analysis Date: 

03010287-03 
IC1_030113A-1462786 

01/13/2003 20:36 
Units: mg/L 

Analyst: CV 

l | Analyte Sample MS MS MS % MSD MSD MSD % RPD RPD Low High 
| Result Spike Result Recovery Spike Result Recovery Limit Limit Limit 

L Added Added 

|(trogen,Nitrate (As N) ND 50 48.3 96.7 50 45.7 91.5 5.54 20 80 120 

II 
D 
1 Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

N/C - Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply. I 
n 

B 
The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 2/24/03 4:21:41 PM 
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Quality Control Report 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713)660-0901 

Brown & Caldwell 
BJ Hobbs/12832-018 

aalysis: 

ithod: 
Ion Chromatography 

E300.0 

WorkOrder: 
Lab Batch ID: 

03010287 
R75533B 

Method Blank 

IC1_030118A-1468688 Units: mg/L 

s: 01/18/2003 20:21 Analyst: CV 

Analyte Result Rep Limit 
Sulfate ND 0.20 

nID: 

alysis Date 

Samples in Analytical Batch: 

Lab Sample ID 
03010287-01C 

03010287-02C 

03010287-03C 

03010287-04C 

Client Sample ID 
MW-5 

MW-10 

MW-11A 

MW-12D 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

IC1_030118A-1468689 

01/18/2003 20:33 

Units: mg/L 

Analyst: CV 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Sulfate 10 9.79 98 85 115 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 03010287-01 

RunID: IC1_030118A-1468701 Units: mg/L 

Analysis Date: 01/18/2003 22:27 Analyst: CV 

| Analyte Sample MS MS MS % MSD MSD MSD % RPD rRpD~ Low High 
Result Spike Result Recovery Spike Result Recovery Limit Limit Limit 

1 
Added Added 

Lilfate 97.5 200 296 99.1 200 293 97.7 1.48 20 80 120 

1 
I 
I 
I 
1 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

N/C - Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply. 

he percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 2/24/03 4:21:42 PM 
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Quality Control Report 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713)660-0901 

Brown & Caldwell 
BJ Hobbs/12832-018 

nalysis: 
Ithod: 

Ion Chromatography 

E300.0 

WorkOrder: 

Lab Batch ID: 

03010287 
R75564 

Method Blank 

nID: IC1_030110A-1469059 Units: mg/L 

alysis Date: 01/10/2003 14:43 Analyst: CV 

Samples in Analytical Batch: 

Lab Sample ID 
03010287-01C 

03010287-02C 

03010287-04C 

Client Sample ID 
MW-5 

MW-10 

MW-12D 

Analyte Result Rep Limit 
Nitrogen.Nitrate (As N) ND 0.10 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

IC1_030110A-1469060 

01/10/2003 14:56 

Units: mg/L 

Analyst: CV 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Nitrogen.Nitrate (As N) 10 9.65 96 80 120 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 03010287-01 

RunID: IC1_030110A-1469064 Units: mg/L 

Analysis Date: 01/10/2003 15:46 Analyst: CV 

| Analyte Sample MS MS MS % MSD MSD MSD % RPD RPD Low High 
Result Spike Result Recovery Spike Result Recovery Limit Limit Limit 

I 
Added Added 

itrogen,Nitrate (As N) 2.12 10 11.1 89.3 10 10.6 84.9 5.07 20 80 120 

1 

I 
1 
1 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

N/C - Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply. 

'The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 2/24/03 4:21:44 PM 
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Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713)660-0901 

Brown & Caldwell 
BJ Hobbs/12832-018 

Ealysis: 
thod: 

Chloride, Total 

E325.3 

WorkOrder: 
Lab Batch ID: 

03010287 
R75695 

nID: 

alysis Date: 

Method Blank 

WET_030116W-1471688 Units: mg/L 

01/16/2003 11:00 Analyst: RA 

Analyte Result Rep Limit 
Chloride ND 1.0 

Samples in Analytical Batch: 

Lab Sample ID 
03010287-01D 

03010287-02C 

03010287-03D 

03010287-04D 

03010287-05A 

03010287-06A 

Client Sample ID 
MW-5 

MW-10 

MW-11 A 

MW-12D 

MW-14 

MW-15 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

WET_030116W-1471702 Units: mg/L 

01/16/2003 11:00 Analyst: RA 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Chloride 100 98.07 98 90 110 

I 
Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 03010287-06 

RunID: WET_030116W-1471699 Units: mg/L 

Analysis Date: 01/16/2003 11:00 Analyst: RA 

j Analyte Sample MS MS MS % MSD MSD MSD % RPD RPD Low High 
Result Spike Result Recovery Spike Result Recovery Limit Limit Limit 

Added Added 

"hloride 227.7 250 499.1 108.6 250 499.1 108.6 0 20 85 115 

I 
1 
I 
I Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

N/C - Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply. B 
r 

B 
The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 2/24/03 4:21:45 PM 
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Quality Control Report 

Alkalinity (as CaC03), Total 

E310.1 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs/12832-018 

WorkOrder: 
Lab Batch ID: 

03010287 
R75775 

nID: 

alysis Date: 

Method Blank 

WET_03012U-1472817 Units: mg/L 

01/21/2003 12:00 Analyst: RA 

Analyte Result Rep Limit 
Alkalinity, Total (As CaC03) ND 2.0 

Samples in Analytical Batch: 

Lab Sample ID 
03010287-01C 

03010287-02C 

03010287-03C 

03010287-04C 

Client Sample ID 
MW-5 

MW-10 

MW-11A 

MW-12D 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

WET_030121J-1472819 Units: mg/L 

01/21/2003 12:00 Analyst: RA 

1 Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

1 Alkalinity, Total (As CaC03) 98.9 97.44 99 90 110 

I 
I 
I 
I 
1 
1 
I 
I 

r 

I 

Sample Duplicate 

Original Sample: 

RunID: 

Analysis Date: 

03010287-04 
WET_030121J-1472823 Units: 

01/21/2003 12:00 Analyst: 

mg/L 

RA 

Analyte Sample 
Result 

DUP 
Result 

RPD RPD 
Limit 

Alkalinity, Total (As CaC03) 225 224.3 0 20 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

N/C - Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply. 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 2/24/03 4:21:46 PM 
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HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Sample Receipt Checklist 

Workorder: 03010287 Received By: NB 

Date and Time Received: 1/10/03 9:30:00 AM Carrier name: FedEx 

Temperature: 3 Chilled by: Water Ice 

<| Shipping container/cooler in good condition? 

2 Custody seals intact on shippping container/cooler? 

2 Custody seals intact on sample bottles? 

4 Chain of custody present? 

g Chain of custody signed when relinquished and received? 

g Chain of custddy agrees with sample labels? 

•j Samples in proper container/bottle? 

g Sample containers intact? 

g Sufficient sample volume for indicated test? 

<| o All samples received within holding time? 

^ ^ Container/Temp Blank temperature in compliance? 

-| £ Water - VOA vials have zero headspace? 

*| g Water - pH acceptable upon receipt? 

Yes 0 N o D Not Present • 

Yes 0 No • Not Present • 

Yes • No • Not Present 0 

Yes 0 No • 

Yes 0 N o D 

Yes 0 N o D 

Yes 0 N o • 

Yes 0 N o D 

Yes 0 No • 

Yes 0 N o D 

Yes 0 N o D 

Yes 0 No • Not Applicable • 

Yes 0 No • Not Applicable • 

SPL Representative: 

Client Name Contacted: 

Contact Date & Time: 

Non Conformance 
Issues: 

Client Instructions: 

2/24/03 4:21:47 PM 
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1.0 INTRODUCTION 

Brown and Caldwell conducted a 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 

in September 2002. This report presents a description ofthe groundwater sampling field activities, 

a summary and evaluation of the analytical results, and an evaluation of remedial technologies 

applied at the facility. A groundwater potentiometric surface map and a hydrocarbon distribution 

map are included. 

A layout of the facility is shown in Figure 1. The facility formerly operated an on-site fueling 

system. Subsurface impact near the former diesel fueling system was detected by the New Mexico 

Oil Conservation Division (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. 

A biosparging system was activated in November 1995 and expanded in March/April 1997 and 

February/March 1998 to remediate soil and groundwater at the former fuel island area of the 

facility. The biosparging system was deactivated on November 1, 2000 after achieving cleanup 

goals for groundwater. The confirmation soil sampling program specified in the NMOCD-

approved Remedial Action Plan (RAP) for the facility was conducted in July 2001. The results of 

the confirmation soil sampling program were presented to NMOCD in the report for the June 2001 

groundwater sampling event. In accordance with the RAP for the facility, four additional 

groundwater sampling events were conducted following the confirmation soil sampling event. 

Hydrocarbon concentrations in groundwater samples from applicable monitor wells remained 

below the target concentrations specified in the RAP during each of these sampling events, so a 

request to decommission the biosparging system was submitted to NMOCD in the June 2002 

Groundwater Sampling and Biosparging System Closure Report for the facility. 

P:\Wp\BJSERV\l 2832M 01 r.doc 
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BJ Services removed three field waste tanks at the facility on March 6-7, 1997. The ongoing 

groundwater monitoring program was expanded 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 site chronology detailing the history of investigations into and remediation of soil and 

groundwater impacts in the former fueling system and the former field waste tanks areas of the 

facility is presented in Table 1. 
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2.0 FIELD ACTIVITIES AND RESULTS 

Brown and Caldwell purged and sampled 6 monitor wells (MW-5, MW-10, MW-11 A, MW-12D, 

MW-14, and MW-15) at the facility on September 16, 2002 to determine concentrations of 

dissolved-phase hydrocarbons and chlorides in groundwater and to evaluate general groundwater 

quality in the area of the facility. Monitor well locations are shown in Figure 1. The following 

subsections describe the field activities conducted by Brown and Caldwell during the September 

2002 event and present the results of the associated groundwater analyses. 

2.1 Groundwater Sampling Activities 

Groundwater level measurements were obtained from all monitor wells at the facility on September 

16, 2002, prior to purging and sampling the wells listed above. Groundwater levels were measured 

to the nearest 0.01 foot with an oil/water interface probe. Current and historic groundwater 

elevation data are presented in Table 2. The groundwater elevation data indicate that the 

groundwater flow direction is to the east/northeast, with an overall hydraulic gradient of 

approximately 0.007 foot/foot. A groundwater elevation map for September 16, 2002 is presented 

in Figure 2. The groundwater elevation data presented in Table 2 indicate that groundwater levels 

have continued to decline in monitor wells at the facility since late 1995. 

In the March 2002 Groundwater Sampling Report for the facility, Brown and Caldwell 

recommended installation of a new monitor well, MW-16, to replace monitor well OW-4. Brown 

and Caldwell will proceed with this well installation activity upon approval by NMOCD and 

acquisition of access privileges from the off-site landowner. 

Monitor wells MW-5, MW-10, MW-11A, MW-14 and MW-15 were purged and sampled with 

previously unused disposable bailers and clean, previously unused nylon string. A submersible 

pump was used to purge monitor well MW-12D until groundwater stabilization occurred, with 

stabilization defined as variation of less than 0.1° Celsius, less than 0.1 pH unit, less than 1% specific 

conductivity, and less than 15 millivolts (mV) Eh between consecutive measurements of groundwater 

P:\Wp\BJSERV\12832\101r.doc 3 
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during the purging process. Three well volumes were purged from monitor wells MW-5, MW-11 A, 

MW-14 and MW-15. Monitor well MW-10 was purged dry. The wells were sampled in general 

order of least impacted to most impacted (based on analytical results from the June 2002 and 

preceding sampling events) to further mitigate the potential for cross-contamination of wells. 

Field parameter measurements for pH, conductivity, oxidation-reduction (redox) potential, 

dissolved oxygen, and temperatures were collected from wells containing an adequate volume of 

water during and upon completion of well purging. Ferrous iron and dissolved oxygen were 

measured in selected wells upon conclusion of purging activities. Field parameter readings were 

recorded on the groundwater sampling forms included in Appendix A. Field readings for the 

September 2002 sampling event are summarized in Table 3. 

With the exception of monitor well MW-12D, groundwater samples were collected by pouring 

recovered water from a bailer. The groundwater sample from monitor well MW-12D was collected 

directly from the discharge line of the down-hole pump. Each sample was then transferred to 

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

and placed on ice in an insulated cooler for delivery to Southern Petroleum Laboratory in Houston, 

Texas for analysis under standard chain-of-custody control. 

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. The submersible pump used to sample monitor well MW-12D was 

decontaminated by pumping clean tap water through the pump and tubing in a container at the 

surface. Purge water was discharged to an on-site water reclamation system for re-use by BJ 

Services. 

2.2 Results of Groundwater Analyses 

Groundwater samples from monitor wells MW-5, MW-10, MW-11 A, MW-14 and MW-15 were 

analyzed for Method 325.3 chloride content. Groundwater samples from monitor wells MW-5, 

P:\Wp\BJSERV\12832\101r.doc 4 
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MW-10, and MW-11 A were also analyzed for gasoline- and diesel-range total petroleum 

hydrocarbons (TPH-G and TPH-D) by EPA Method 8015B and for benzene, toluene, ethylbenzene, 

and xylenes (BTEX) by EPA Method 8021. Analyses of groundwater from selected wells for 

nitrate and sulfate (Method E300) and methane (Method RSK 147) were performed to evaluate the 

potential for natural attenuation of hydrocarbons at the facility. The laboratory analytical report and 

chain-of-custody documentation for the groundwater samples collected during the September 

2002 sampling event are provided in Appendix B. 

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

Figure 3 presents a hydrocarbon distribution map for the September 2002 sampling event. All 

BTEX concentrations are less than the applicable New Mexico Water Quality Control Commission 

(NMWQCC) standards. 

Table 5 presents current and historic results for chloride analyses performed on groundwater 

samples collected at the facility. The chloride concentration in monitor wells MW-10 (1030 mg/L), 

MW-11A (1550 mg/L) and downgradient monitor well MW-14 (293 mg/L) exceed the NMWQCC 

chloride standard of 250 mg/L. The chloride concentration in monitor wells MW-5, MW-12D and 

MW-15 remained below 250 mg/L in September 2002. 

The current and historic results for nitrate, sulfate, and dissolved methane analyses performed on 

groundwater samples from monitor wells MW-5, MW-10, MW-11 A, MW-12, and MW-12D to 

assist in evaluation of natural attenuation processes at the facility are presented in Table 6. 
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3.0 EVALUATION OF REMEDIAL TECHNOLOGIES 

The following subsections present evaluations of the remedial technologies applied at the former 

fueling system and former field waste tanks areas of the BJ Services facility at Hobbs, New 

Mexico. 

3.1 Biosparging System at the Former Fueling System Area 

Brown and Caldwell recommended installation of a biosparging system at the former fueling 

system area of the facility in the RAP submitted to the NMOCD in May 1994. The NMOCD 

approved the RAP on August 11, 1994. The biosparging system was installed in August 1995 and 

expanded in April 1997 and February 1998. Operation of the biosparging system resulted in 

substantial decreases in hydrocarbon concentrations in applicable former fueling system area 

monitor wells. In accordance with the RAP, confirmation soil sampling activities were conducted 

at the former fueling system area in July 2001 to verify the effectiveness of the biosparging system 

in remediating vadose zone soils in this area. The analytical results for these soil samples, as 

discussed in the report for the June 2001 groundwater sampling event, indicated that remediation 

goals for soil in this area had been achieved. 

After completing the confirmation soil sampling activities, hydrocarbon concentrations in 

groundwater remained below target cleanup goals for four successive quarters. In accordance with 

the RAP for the facility, a request to decommission the biosparging system was submitted to 

NMOCD in the June 2002 Groundwater Sampling and Biosparging System Closure Report. 

3.2 Natural Attenuation at the Former Field Waste Tanks Area 

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

plume located in the area ofthe former field waste tanks (see Figure 1). 
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Plume behavior is the primary evidence of natural attenuation. 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. 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 ofthe former field waste tanks have been 

generally stable or declining subsequent to removal of the field waste tanks. Sporadic increases in 

total BTEX concentrations between quarterly sampling events have been observed in monitor wells 

in this area since March 1997, however. These increases maybe attributed to sporadic loading rates 

from the vadose zone in excess of the natural attenuation rate of the area. The following 

subsections present primary and secondary evidence of natural attenuation of hydrocarbons in 

groundwater at the former field waste tanks area of the facility. 

3.2.1 Primary Evidence 

The benzene concentration in monitor well MW-10 has decreased from a maximum of 1.3 mg/L in 

August 1995 (prior to removal of the field waste tanks) to less than the NMWQCC standard of 0.01 

mg/L in the seven applicable groundwater sampling events from December 2000 through 

September 2002. Concentrations of toluene, ethylbenzene, and xylenes in monitor well MW-10 

have undergone similar decreases over this time period. 

Benzene concentrations at the monitor well MW-11/11A location have decreased from a maximum 

of 0.970 mg/L in December 1996 (prior to removal of the field waste tanks) to less than the 

NMWQCC standard of 0.01 mg/L in the last six groundwater sampling events. 
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Concentrations of BTEX constituents at the monitor well MW-12/12D location have displayed 

decreases similar to those observed at the monitor well MW-11/11A location since September 

1998. 

3.2.2 Secondary Evidence 

The following lines of geochemical evidence can also be used to suggest that intrinsic 

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

occurring in the area ofthe 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. 

Groundwater samples were collected primarily using bailers during the September 2002 
sampling event due to low water levels in the wells. Dissolved oxygen concentrations in 
most wells at the facility were elevated in September 2002 relative to previous sampling 
events in which groundwater samples were collected using a downhole pump. Use of 
bailers in groundwater sampling causes groundwater samples to be oxygenated, 
precluding meaningful comparison of dissolved oxygen data from wells at impacted areas 
to corresponding data from wells in non-impacted areas. 

Historic evidence submitted to the NMOCD in previous quarterly groundwater 
monitoring reports for the facility has indicated that dissolved oxygen concentrations 
have typically been depressed in hydrocarbon-impacted monitor wells relative to non-
impacted wells at the facility (see the June 2001 Groundwater Sampling Report for BJ 
Services Hobbs, New Mexico Facility, for example). 

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 was detected at a concentration of 2.4 mg/L in background monitor well MW-5 
during the September 2002 sampling event. Although there was minimal to no hydrocarbon 
impact at former field waste tanks area wells MW-10, MW-11 A, and MW-12D in 
September 2002, the maximum nitrate concentration detected in these wells was 0.3 mg/L. 
The decreased nitrate concentrations observed in September 2002 at former field waste 
tanks area wells MW-10, MW-11 A, and MW-12D relative to the background nitrate 
concentration at the facility is likely due to residual effects of hydrocarbons. 
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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 concentrations measured in former field waste tanks area monitor wells in 
September 2002 are inconclusive regarding use of ferric iron as an electron acceptor. 

4. Microbes that utilize sulfate become active when dissolved oxygen, nitrate, and ferric iron 
are depleted. Sulfate concentrations should therefore decrease in areas where intrinsic 
bioremediation is occurring through use of sulfate as an electron acceptor. 

September 2002 sulfate concentrations in former field waste tanks area monitor wells MW-
10, MW-11 A, and MW-12D ranged from 172 mg/L to 383 mg/L. The September 2002 
sulfate concentration in background monitor well MW-5 is 105 mg/L. The fact that sulfate 
concentrations in former source area monitor wells are greater than the sulfate concentration 
in the background well suggests that sulfate is not being utilized as an electron acceptor in 
the former field waste tanks area. 

5. Methane is a reaction product generated during utilization of carbon dioxide as an electron 
acceptor, and its concentration should therefore increase in areas where concentrations of 
electron acceptors such as dissolved oxygen, nitrate, and ferric iron have diminished. 

Methane was detected in background monitor well MW-5 at a concentration of 0.002 mg/L 
during the September 2002 groundwater sampling event. Methane was detected in former 
field waste tanks area monitor well MW-10 at a concentration of 0.006 mg/L in September 
2002, but was not detected in monitor wells MW-11 A and MW-12D. The minimal 
differences in methane concentrations in these wells suggest that utilization of carbon 
dioxide as an electron acceptor is no longer occurring at the former field waste tanks area of 
the facility. 

6. Redox potential is a measure of chemical energy in groundwater. The redox potential of 
groundwater from background well MW-5 was measured at 370.9 mV in September 2002. 
Respective redox potentials of -102.0 mV, -62.2 mV, and -114.0 mV were measured in 
former field waste tanks area monitor wells MW-10, MW-11 A, and MW-12D in September 
2002. The negative redox values in the former field waste tanks area monitor wells as 
compared to the positive redox value in the background well at the facility provides 
additional evidence that natural attenuation of hydrocarbons is occurring in the area of the 
former field waste tanks. 

7. Alkalinity is expected to increase during natural attenuation processes, due to the leaching 
of carbonates from mineral substrates by microbially produced organic acids. 

Laboratory method M2320B was used to measure bicarbonate alkalinity in September 2002. 
The alkalinity bicarbonate of groundwater from background monitor well MW-5 was 249 
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mg/L. A comparable bicarbonate alkalinity of 262 mg/L was measured in the deep monitor 
well at the former field waste tanks area, MW-12D. Elevated bicarbonate alkalinities of 
844 mg/L and 364 mg/L were measured the shallower former field waste tanks area monitor 
wells MW-10 and MW-1 IA, respectively. Based on the elevated bicarbonate alkalinity of 
groundwater in monitor wells MW-10 and MW-11 A, it can be inferred that natural 
attenuation of hydrocarbons is occurring in the vicinity of these wells at the former field 
waste tanks area. 

In conclusion, current nitrate data and historic dissolved oxygen data suggest that dissolved oxygen 

and nitrate act as electron acceptors during intrinsic bioremediation processes at former field waste 

tanks area of the facility. Current redox and alkalinity data provide further evidence that natural 

attenuation of hydrocarbons is occurring in this area. 

It is recommended that monitoring for natural attenuation evaluation parameters continue in former 

field waste tank area monitor wells MW-10, MW-11 A, and MW-12D and the background well, 

MW-5. Redox potential, 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 continued in all wells to be sampled during upcoming groundwater 

monitoring events. 
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4.0 CONCLUSIONS AND RECOMMENDATIONS 

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

September 2002 groundwater sampling event conducted at the BJ Services Hobbs, New Mexico 

facility. 

4.1 Conclusions 

• September 2002 benzene concentrations in former field waste tanks area monitor wells 
MW-10, MW-11 A, and MW-12D are less than the NMWQCC standard of 0.01 mg/L for 
benzene. Natural attenuation processes appear to be occurring in the vicinity of the former 
field waste tanks removed in March 1997, based on generally decreasing hydrocarbon 
concentrations in local monitor wells over time and as substantiated by geochemical data. 

• The chloride concentrations recorded in monitor wells MW-10, MW-11 A and MW-14 
during the September 2002 groundwater sampling event exceed the NMWQCC standard 
of 250 mg/L. 

4.2 Recommendations 

• Continue the quarterly monitoring program for former field waste tank area monitor wells 
MW-10, MW-11 A, and MW-12D. Continue monitoring for natural attenuation 
parameters in these wells and the background monitor well MW-5, including field-testing 
for natural attenuation indicator parameters until compliance with NMWQCC standards 
is demonstrated. 

• Upon NMOCD approval and acquisition of access rights, complete installation and 
sampling of an off-site well to define the downgradient extent of chloride impact to 
groundwater in the area of the facility. 

• Upon NMOCD approval, decommission the biosparging system at the former fuel island 
area. 
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Table 1 
Site Chronology 

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

Date Activity 

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

August 6, 1991 The NMOCD 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 NMOCD. 

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

December 16, 1991 RSA sampled the fresh water well. The analytical results were 
submitted to the NMOCD. 

February 21, 1992 Western sampled the fresh water well. The analytical results were 
submitted to the NMOCD. 

July 29 -

August 10, 1992 

Brown and Caldwell conducted a soil and groundwater investigation 
according to the approved Technical Work Plan. The investigation 
included drilling and sampling nine soil borings, sampling six hand-
augured soil borings, installation and sampling of five monitor wells, 
and sampling of the fresh water well. 

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

December 2, 1992 The NMOCD requested the installation and sampling of four 
additional monitor wells, including a monitor well on an adjacent 
property. 

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

April 15, 1993 Brown and Caldwell installed off-site monitor well MW-9. 

April 22, 1993 Brown and Caldwell sampled off-site monitor well MW-9. 

May 27, 1993 Brown and Caldwell submitted a letter report documenting the 
installation and sampling of off-site monitor well MW-9 to the 
NMOCD. 

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. 

P:\Wp\BJSERV\l 2832M 01 r.doc 



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 for the adjacent property owner on which off-site well 
MW-9 is located, submitted a request to sample monitor well MW-9. 

July 15, 1993 ENSR split a groundwater sample collected from monitor well MW-9 
with Brown and Caldwell. 

July 30, 1993 USTank Management, Inc. submitted a 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 monitor 
wells. Brown and Caldwell sampled each of the existing and newly 
installed monitor wells. 

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

May 6, 1994 A Remedial Action Plan (RAP) was submitted to the NMOCD. 

August 11, 1994 The RAP was approved by the NMOCD. 

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 the 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) constructed the initial 
design of the biosparging system. 

September 19, 1995 Operation of the extraction portion of the biosparging system 
commenced. 

November 13, 1995 Operation of the injection portion of the biosparging system 
commenced. 

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. 
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Table 1 (Continued) 
Site Chronology 

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

Date Activity 

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

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

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

March 6-7, 1997 BJ Services removed three field waste tanks 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 was installed. 

April 1997 Vapor extraction well VE-4 was 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 was 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. 
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Table 1 (Continued) 
Site Chronology 

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

Date Activity 

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

January 21,1999 The 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 by the NMOCD. 

May 19, 1999 The 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 
injection 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 portion 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. 

November 1, 2000 Brown and Caldwell deactivated the biosparging system. 

December 7, 2000 Brown and Caldwell conducted the December 2000 groundwater 
sampling event. 
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Table 1 (Continued) 
Site Chronology 

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

Date Activity 

January 2001 Brown and Caldwell installed and sampled monitor wells MW-14 and 
MW-15. 

March 8-9,2001 Brown and Caldwell conducted the March 2001 groundwater sampling 
event. 

June 21-22, 2001 Brown and Caldwell conducted the June 2001 groundwater sampling 
event. 

July 23,2001 Brown and Caldwell collected soil samples from four soil borings 
installed at the former fueling system area of the facility to confirm the 
effectiveness of the biosparging system in remediating hydrocarbon 
impact to soil, as specified in the NMOCD-approved RAP. 

September 10, 2001 Brown and Caldwell conducted the September 2001 groundwater 
sampling event. 

December 6, 2001 Brown and Caldwell conducted the December 2001 groundwater 
sampling event. 

February 26, 2002 Brown and Caldwell repaired the crushed well completion on monitor 
well MW-10. 

February 28, 2002 NMOCD requested an evaluation of chloride content of groundwater 
at the facility. 

March 11-12, 2002 Brown and Caldwell conducted the March 2002 groundwater sampling 
event. Groundwater samples from all water-producing wells at the 
facility were analyzed for chloride content. 

May 21, 2002 Brown and Caldwell submitted the report for the March 2002 
groundwater sampling event, including an evaluation of chloride 
content of groundwater at the facility and a recommendation for 
installation of a downgradient off-site well (MW-16) to replace off-
site well OW-4, which has gone dry. 

June 17-18,2002 Brown and Caldwell conducted the June 2002 groundwater sampling 
event. 

September 16, 2002 Brown and Caldwell conducted the September 2002 groundwater 
sampling event. 

November 11, 2002 Brown and Caldwell submitted the June 2002 Groundwater Sampling 
Report and Biosparging System Closure Report. 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor Top-of-Casing Elevation 
Date Measured 

Depth to Groundwater Free Product Thickness Groundwater 
Comments 

Well (MSL) 
Date Measured 

(feet) (feet) Elevation (MSL) 
Comments 

MW-1 3,647.53 8/10/1992 53.22 0.00 3,594.31 (1) 
2/9/1993 53.03 0.00 3,594.50 
8/18/1993 53.10 0.00 3,594.43 
1/26/1994 53.31 0.00 3,594.22 
5/3/1995 54.64 0.20 3,593.05 (2) 
7/31/1995 54.14 0.00 3,593.39 
11/14/1995 53.69 0.00 3,593.84 
2/23/1996 54.32 0.00 3,593.21 
5/31/1996 54.14 0.00 3,593.39 
8/23/1996 56.17 0.00 3,591.36 
12/2/1996 55.27 0.00 3,592.26 
3/12/1997 55.70 0.27 3,592.05 
6/12/1997 55.08 0.02 3,592.47 
9/12/1997 55.64 0.51 3,592.31 
12/10/1997 55.46 0.00 3,592.07 PSH Sheen 
3/24/1998 55.81 0.00 3,591.72 PSH Sheen 
6/23/1998 56.38 0.06 3,591.20 
9/30/1998 56.82 0.00 3,590.71 PSH Sheen 
12/9/1998 57.05 0.00 3,590.48 
3/10/1999 57.45 0.00 3,590.08 
6/10/1999 58.02 0.00 3,589.51 
7/2/1999 57.90 0.00 3,589.63 

9/14/1999 58.14 0.00 3,589.39 
12/9/1999 - - - (3) 
3/9/2000 58.99 0.00 3,588.54 

06/00 - - -
09/00 - - -
12/7/00 - - -

03/08/01 60.35 0.00 3587.18 
6/21/01 60.99 0.00 3,586.54 
9/10/01 61.17 0.00 3,586.36 

12/6/2001 not measured 
03/11/02 62.11 0.00 3585.42 
6/17/02 62.53 0.00 3,585.00 

9/16/2002 62.43 0.00 3,585.10 
MW-2 3,644.84 8/10/1992 52.82 0.00 3,592.02 (1) 

2/9/1993 49.60 0.00 3,595.24 
8/18/1993 49.71 0.00 3,595.13 
1/26/1994 49.97 0.00 3,594.87 
5/3/1995 - - - (4),(5) 

MW-3 3,645.00 8/10/1992 52.99 0.00 3,592.01 (1) 
2/9/1993 52.72 0.00 3,592.28 
8/18/1993 52.82 0.00 3,592.18 
1/26/1994 53.05 0.00 3,591.95 
5/3/1995 54.31 0.00 3,590.69 
7/31/1995 51.24 0.00 3,593.76 
11/14/1995 51.10 0.00 3,593.90 
2/23/1996 51.68 0.00 3,593.32 
5/31/1996 51.45 0.00 3,593.55 
8/23/1996 51.55 0.00 3,593.45 
12/2/1996 52.23 0.00 3,592.77 
3/12/1997 52.67 0.00 3,592.33 
6/12/1997 52.68 0.00 3,592.32 
9/11/1997 52.71 0.00 3,592.29 
12/10/1997 52.89 0.00 3,592.11 
3/23/1998 53.22 0.00 3,591.78 
6/23/1998 53.66 0.00 3,591.34 
9/30/1998 54.06 0.00 3,590.94 
12/9/1998 54.36 0.00 3,590.64 
3/10/1999 54.72 0.00 3,590.28 
6/10/1999 55.17 0.00 3,589.83 
7/2/1999 55.15 0.00 3,589.85 

9/14/1999 55.42 0.00 3,589.58 
12/9/1999 55.78 0.00 3,589.22 
3/9/2000 56.23 0.00 3,588.77 
6/8/2000 56.66 0.00 3,588.34 
9/13/2000 56.77 0.00 3,588.23 
12/07/00 57.15 0.00 3,587.85 
03/08/01 57.69 0.00 3,587.31 
6/21/01 58.34 0.00 3,586.66 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor Top-of-Casing Elevation 
Date Measured 

Depth to Groundwater Free Product Thickness Groundwater 
Comments 

Well (MSL) 
Date Measured 

(feet) (feet) Elevation (MSL) 
Comments 

MW-3 3,645.00 9/10/01 58.54 0.00 3,586.46 
12/6/2001 59.04 0.00 3,585.96 
03/11/02 59.50 0.00 3,585.50 
6/17/02 59.83 0.00 3,585.17 

9/16/2002 59.80 0.00 3,585.20 
MW-4 3,645.28 8/10/1992 50.55 0.00 3,594.73 (1) 

2/9/1993 50.26 0.00 3,595.02 
8/18/1993 50.38 0.00 3,594.90 
1/26/1994 50.90 0.30 3,594.63 
5/3/1995 51.51 0.45 3,594.14 
7/31/1995 51.74 0.26 3,593.75 
11/14/1995 51.03 0.00 3,594.25 
2/23/1996 51.65 0.01 3,593.64 
5/31/1996 51.48 0.00 3,593.80 
8/23/1996 53.49 0.00 3,591.79 
12/2/1996 52.32 0.00 3,592.96 
3/12/1997 52.74 0.05 3,592.58 
6/12/1997 53.08 0.44 3,592.56 
9/12/1997 52.60 0.15 3,592.80 
12/10/1997 52.89 0.00 3,592.39 PSH Sheen 
3/24/1998 53.20 0.25 3,592.29 
6/23/1998 53.82 0.22 3,591.64 
9/30/1998 53.96 0.00 3,591.32 200 ml PSH 
12/9/1998 54.27 0.00 3,591.01 
3/10/1999 54.69 0.04 3,590.62 

i 6/10/1999 55.07 0.00 3,590.21 
7/2/1999 55.10 0.00 3,590.18 

9/14/1999 55.33 0.00 3,589.95 
12/9/1999 55.79 0.00 3,589.49 
3/10/2000 56.12 0.00 3,589.16 
6/8/2000 56.67 0.00 3,588.61 
9/13/2000 56.65 0.00 3,588.63 
12/07/00 57.05 0.00 3,588.23 
03/08/01 57.72 0.00 3,587.56 
6/21/01 58.18 0.00 3,587.10 
9/10/01 58.54 0.00 3,586.74 

12/6/2001 58.88 0.00 3,586.40 
03/11/02 59.41 0.00 3,585.87 
6/17/02 59.67 0.00 3,585.61 

9/16/2002 59.71 0.00 3,585.57 
MW-5 3,647.72 8/10/1992 52.38 0.00 3,595.34 (1) 

2/9/1993 52.06 0.00 3,595.66 
(1) 

8/18/1993 52.16 0.00 3,595.56 
1/26/1994 52.50 0.00 3,595.22 
5/3/1995 53.57 0.00 3,594.15 
7/31/1995 53.27 0.00 3,594.45 
11/14/1995 52.83 0.00 3,594.89 
2/23/1996 53.57 0.00 3,594.15 
5/31/1996 53.16 0.00 3,594.56 
8/23/1996 53.41 0.00 3,594.31 
12/2/1996 53.98 0.00 3,593.74 
3/12/1997 54.44 0.00 3,593.28 
6/12/1997 54.48 0.00 3,593.24 
9/12/1997 54.29 0.00 3,593.43 
12/10/1997 54.66 0.00 3,593.06 
3/23/1998 55.05 0.00 3,592.67 
6/23/1998 55.44 0.00 3,592.28 
9/30/1998 55.65 0.00 3,592.07 
12/9/1998 56.00 0.00 3,591.72 
3/9/1999 56.45 0.00 3,591.27 
6/10/1999 56.91 0.00 3,590.81 
7/2/1999 56.93 0.00 3,590.79 

9/14/1999 57.12 0.00 3,590.60 
12/9/1999 57.41 0.00 3,590.31 
3/9/2000 57.92 0.00 3,589.80 
6/8/2000 58.32 0.00 3,589.40 
9/13/2000 58.36 0.00 3,589.36 
12/07/00 58.71 0.00 3,589.01 
03/08/01 59.36 0.00 3,588.36 
6/21/01 59.94 0.00 3,587.78 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor Top-of-Casing Elevation 
Date Measured 

Depth to Groundwater Free Product Thickness Groundwater 
Comments 

Well (MSL) 
Date Measured 

(feet) (feet) Elevation (MSL) 
Comments 

MW-5 3,647.72 9/10/01 59.85 0.00 3,587.87 
12/6/2001 60.56 0.00 3,587.16 
3/11/02 61.12 0.00 3,586.60 
6/17/02 61.43 0.00 3,586.29 

9/16/2002 61.52 0.00 3,586.20 
MW-6 3,644.74 2/9/1993 50.58 0.00 3,594.16 (0 8/18/1993 50.78 0.00 3,593.96 

1/26/1994 51.00 0.00 3,593.74 
5/3/1995 52.63 0.00 3,592.11 
7/31/1995 51.90 0.00 3,592.84 
11/14/1995 51.19 0.00 3,593.55 
2/23/1996 52.10 0.00 3,592.64 
5/31/1996 51.76 0.00 3,592.98 
8/23/1996 51.63 0.00 3,593.11 
12/2/1996 52.85 0.00 3,591.89 
3/12/1997 53.55 0.00 3,591.19 
6/12/1997 52.08 0.00 3,592.66 
9/11/1997 53.72 0.00 3,591.02 
12/10/1997 53.27 0.00 3,591.47 
3/23/1998 53.56 0.00 3,591.18 
6/23/1998 52.88 0.00 3,591.86 
9/30/1998 54.89 0.00 3,589.85 
12/9/1998 54.57 0.00 3,590.17 
3/10/1999 55.10 0.00 3,589.64 
7/2/1999 (5),(6) 

MW-7 3,644.55 2/9/1993 50.53 0.00 3,594.02 (1) 
8/18/1993 50.74 0.00 3,593.81 
1/26/1994 51.01 0.00 3,593.54 
5/3/1995 52.25 0.00 3,592.30 
7/31/1995 51.92 0.00 3,592.63 
11/14/1995 51.48 0.00 3,593.07 
2/23/1996 52.15 0.00 3,592.40 
5/31/1996 51.78 0.00 3,592.77 
8/23/1996 52.02 0.00 3,592.53 
12/2/1996 52.52 0.00 3,592.03 
3/12/1997 52.99 0.00 3,591.56 
6/12/1997 53.08 0.00 3,591.47 
9/11/1997 53.00 0.00 3,591.55 
12/10/1997 53.28 0.00 3,591.27 
3/23/1998 53.59 0.00 3,590.96 
6/23/1998 54.20 0.00 3,590.35 
9/30/1998 54.54 0.00 3,590.01 
12/9/1998 54.74 0.00 3,589.81 
3/9/1999 55.15 0.00 3,589.40 
6/10/1999 55.66 0.00 3,588.89 
7/2/1999 55.73 0.00 3,588.82 
9/13/1999 55.94 0.00 3,588.61 
12/9/1999 56.38 0.00 3,588.17 
3/9/2000 56.74 0.00 3,587.81 
6/8/2000 57.17 0.00 3,587.38 

9/13/2000 57.40 0.00 3,587.15 
12/07/00 57.77 0.00 3,586.78 
03/08/01 58.29 0.00 3,586.26 
6/21/01 58.91 0.00 3,585.64 
9/10/01 59.25 0.00 3,585.30 

12/6/2001 59.75 0.00 3,584.80 
03/11/02 60.03 0.00 3,584.52 
6/17/02 60.39 0.00 3,584.16 

9/16/2002 60.39 0.00 3,584.16 
MW-8 3,644.87 2/9/1993 50.48 0.00 3,594.39 (1) 

8/18/1993 50.67 0.00 3,594.20 
(1) 

1/26/1994 50.96 0.00 3,593.91 
5/3/1995 52.15 0.00 3,592.72 
7/31/1995 51.77 0.00 3,593.10 
11/14/1995 51.37 0.00 3,593.50 
2/23/1996 52.17 0.00 3,592.70 
5/31/1996 51.55 0.00 3,593.32 
8/23/1996 51.92 0.00 3,592.95 
12/2/1996 52.43 0.00 3,592.44 
3/12/1997 52.93 0.00 3,591.94 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor Top-of-Casing Elevation 
Date Measured 

Depth to Groundwater Free Product Thickness Groundwater 
Comments 

Well (MSL) 
Date Measured 

(feet) (feet) Elevation (MSL) 
Comments 

MW-8 3,644.87 6/12/1997 53.96 0.00 3,590.91 
9/11/1997 52.73 0.00 3,592.14 
12/10/1997 53.15 0.00 3,591.72 
3/23/1998 53.51 0.00 3,591.36 
6/23/1998 54.01 0.00 3,590.86 
9/30/1998 54.35 0.00 3,590.52 
12/9/1998 54.60 0.00 3,590.27 
3/9/1999 55.00 0.00 3,589.87 
6/10/1999 55.56 0.00 3,589.31 
7/2/1999 55.57 0.00 3,589.30 
9/13/1999 55.72 0.00 3,589.15 
12/9/1999 - - - (3) 
3/9/2000 56.52 0.00 3,588.35 

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

03/08/01 58.11 0.00 3,586.76 
6/21/01 58.72 0.00 3,586.15 
9/10/01 58.94 0.00 3,585.93 

12/6/2001 not measured 
03/11/02 59.94 0.00 3,584.93 
6/17/02 60.22 0.00 3,584.65 

9/16/2002 60.24 0.00 3,584.63 
MW-9 3,644.78 4/22/1993 49.73 0.00 3,595.05 (1) 

7/15/1993 49.65 0.00 3,595.13 
! 8/18/1993 49.85 0.00 3,594.93 

1/26/1994 50.02 0.00 3,594.76 
5/3/1995 51.35 0.00 3,593.43 
7/31/1995 50.97 0.00 3,593.81 
11/14/1995 50.43 0.00 3,594.35 
2/23/1996 51.12 0.00 3,593.66 
5/31/1996 50.89 0.00 3,593.89 
8/23/1996 50.98 0.00 3,593.80 
12/2/1996 51.58 0.00 3,593.20 
3/12/1997 52.21 0.05 3,592.61 
6/12/1997 52.10 0.00 3,592.68 PSH Sheen 
9/12/1997 51.95 0.00 3,592.83 PSH Sheen 
12/10/1997 52.37 0.00 3,592.41 PSH Sheen 
3/23/1998 52.68 0.00 3,592.10 PSH Sheen 
6/23/1998 53.08 0.00 3,591.70 PSH Sheen 
9/30/1998 53.39 0.01 3,591.40 PSH Sheen 
12/9/1998 53.68 0.00 3,591.10 
3/10/1999 54.15 0.00 3,590.63 
6/10/1999 54.68 0.00 3,590.10 
7/2/1999 54.71 0.00 3,590.07 
9/13/1999 54.71 0.00 3,590.07 
12/9/1999 - - . (3) 
3/9/2000 55.69 0.00 3,589.09 

(3) 

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

03/08/01 57.03 0.00 3,587.75 
6/21/01 57.91 0.00 3,586.87 
9/10/01 57.95 0.00 3,586.83 

12/6/2001 not measured 
03/11/02 58.96 0.00 3,585.82 
6/17/02 59.14 0.00 3,585.64 

9/16/2002 not measured 
MW-10 3,644.47 8/18/1993 51.54 0.00 3,592.93 (1) 

1/26/1994 51.90 0.00 3,592.57 
5/3/1995 52.97 0.00 3,591.50 
7/31/1995 52.87 0.00 3,591.60 
11/14/1995 52.51 0.00 3,591.96 
2/23/1996 53.05 0.00 3,591.42 
5/31/1996 52.79 0.00 3,591.68 
8/23/1996 53.03 0.00 3,591.44 
12/2/1996 53.41 0.00 3,591.06 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor Top-of-Casing Elevation 
Date Measured 

Depth to Groundwater Free Product Thickness Groundwater 
Comments 

Well (MSL) 
Date Measured 

(feet) (feet) Elevation (MSL) 
Comments 

MW-10 3,644.47 3/12/1997 54.21 0.00 3,590.26 
6/12/1997 53.99 0.00 3,590.48 
9/12/1997 53.94 0.00 3,590.53 
12/10/1997 54.12 0.00 3,590.35 
3/23/1998 54.51 0.00 3,589.96 
6/23/1998 55.12 0.00 3,589.35 
9/30/1998 55.61 0.00 3,588.86 
12/9/1998 55.80 0.00 3,588.67 
3/9/1999 56.09 0.00 3,588.38 
6/10/1999 56.60 0.00 3,587.87 
7/2/1999 56.64 0.00 3,587.83 

9/14/1999 56.91 0.00 3,587.56 
12/9/1999 57.37 0.00 3,587.10 
3/10/2000 57.71 0.00 3,586.76 
6/8/2000 58.08 0.00 3,586.39 
9/13/2000 58.44 0.00 3,586.03 
12/07/00 58.89 0.00 3,585.66 
03/09/01 59.31 0.00 3,585.24 
6/21/01 59.89 0.00 3,584.66 
9/10/01 61.34 0.00 3,583.21 

12/6/2001 60.65 0.00 3,583.90 
03/11/02 60.69 0.00 3,583.86 
6/17/02 60.98 0.00 3,583.57 

9/16/2002 61.00 0.00 3,583.55 
MW-11 3,643.78 8/18/1993 51.92 0.00 3,592.63 (1) 

1/26/1994 52.32 0.00 3,591.46 
5/3/1995 53.38 0.00 3,590.40 
7/31/1995 53.35 0.00 3,590.43 
11/14/1995 52.96 0.00 3,590.82 
2/23/1996 53.50 0.00 3,590.28 
5/31/1996 53.25 0.00 3,590.53 
8/23/1996 53.49 0.00 3,590.29 
12/2/1996 53.79 0.00 3,589.99 
3/12/1997 53.81 0.00 3,589.97 
6/12/1997 53.96 0.00 3,589.82 
9/12/1997 52.93 0.00 3,590.85 
12/10/1997 (5),(6) 

MW-11A 3,644.24 3/23/1998 54.79 0.00 3,589.45 (7) 
6/23/1998 55.43 0.00 3,588.81 
9/30/1998 55.96 0.00 3,588.28 
12/9/1998 56.13 0.00 3,588.11 
3/10/1999 56.43 0.00 3,587.81 
6/10/1999 56.94 0.00 3,587.30 
7/2/1999 57.01 0.00 3,587.23 
9/14/1999 57.36 0.00 3,586.88 
12/9/1999 57.72 0.00 3,586.52 
3/9/2000 58.01 0.00 3,586.23 
6/8/2000 58.40 0.00 3,585.84 
9/13/2000 58.84 0.00 3,585.40 
12/07/00 59.29 0.00 3,584.95 
03/08/01 59.72 0.00 3,584.52 
6/21/01 60.28 0.00 3,583.96 
9/10/01 60.69 0.00 3,583.55 

12/6/2001 60.88 0.00 3,583.36 
03/11/02 61.42 0.00 3,582.82 
6/17/02 61.55 0.00 3,582.69 

9/16/2002 61.59 0.00 3,582.65 
MW-12 3,644.29 3/23/1998 54.72 0.00 3,589.57 (7) 

6/23/1998 55.48 0.00 3,588.81 
9/30/1998 56.02 0.00 3,588.27 
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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-12 3,644.29 12/9/1998 56.17 0.00 3,588.12 
3/10/1999 56.45 0.00 3,587.84 
6/10/1999 56.97 0.00 3,587.32 
7/2/1999 56.99 0.00 3,587.30 
9/14/1999 57.41 0.00 3,586.88 
12/9/1999 57.76 0.00 3,586.53 
3/10/2000 58.08 0.00 3,586.21 
6/8/2000 58.42 0.00 3,585.87 
9/13/2000 58.85 0.00 3,585.44 
12/07/00 59.31 0.00 3,584.98 
03/08/01 59.76 0.00 3,584.53 
6/21/01 60.29 0.00 3,584.00 
9/10/01 60.79 0.00 3,583.50 

12/6/2001 well dry during this and subsequent monitoring events 
MW-12D 3,644.38 7/2/1999 57.13 0.00 3,587.25 (8) 

9/14/1999 57.74 0.00 3,586.64 
12/9/1999 57.86 0.00 3,586.52 
3/9/2000 58.24 0.00 3,586.14 
6/8/2000 58.56 0.00 3,585.82 

09/00 - - -
12/00 - -

03/08/01 - - -
6/21/01 - - -
9/10/01 - - -

12/6/2001 61.30 0.00 3,583.08 
03/11/02 61.61 0.00 3,582.77 
6/17/02 61.71 0.00 3,582.67 

9/16/2002 61.75 0.00 3,582.63 
MW-13 3,645.52 7/2/1999 56.60 0.00 3,588.92 (9) 

9/14/1999 56.92 0.00 3,588.60 
12/9/1999 57.28 0.00 3,588.24 
3/10/2000 57.68 0.00 3,587.84 
6/8/2000 58.04 0.00 3,587.48 
9/13/2000 58.29 0.00 3,587.23 
12/07/00 58.68 0.00 3,586.84 
03/08/01 59.19 0.00 3,586.33 
6/21/01 59.80 0.00 3,585.72 
9/10/01 60.03 0.00 3,585.49 

12/6/2001 60.59 0.00 3,584.93 
03/11/02 60.94 0.00 3,584.58 
6/17/02 61.28 0.00 3,584.24 

9/16/2002 61.23 0.00 3,584.29 
MW-14 3,642.45 03/08/01 61.07 0.00 3,581.38 

6/21/01 61.71 0.00 3,580.74 
9/10/01 62.31 0.00 3,580.14 

12/6/2001 62.80 0.00 3,579.65 
03/11/02 62.70 0.00 3,579.75 
6/17/02 62.65 0.00 3,579.80 

9/16/2002 62.55 0.00 3,579.90 
MW-15 3,643.24 03/08/01 59.79 0.00 3,583.45 

6/21/01 60.49 0.00 3,582.75 
9/10/01 61.02 0.00 3,582.22 

12/6/2001 61.47 0.00 3,581.77 
03/11/02 61.65 0.00 3,581.59 
6/17/02 61.68 0.00 3,581.56 

9/16/2002 61.47 0.00 3,581.77 
OW-4 3,644.06 7/2/1999 58.18 0.00 3,585.88 (8) 

9/14/1999 58.63 0.00 3,585.43 
12/9/1999 58.92 0.00 3,585.14 
3/9/2000 59.19 0.00 3,584.87 
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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 

OW-4 3,644.06 6/8/2000 59.56 0.00 3,584.50 

9/13/2000 60.16 0.00 3,583.90 

12/07/00 61.15 0.00 3,582.91 
03/08/01 61.43 0.00 3,582.63 (10) 

6/21/01 61.48 0.00 3,582.58 

9/10/01 61.53 0.00 3,582.53 
12/6/2001 well dry during this and subsequent monitoring events 

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 eIevation)-(depth to groundwater)+[(free product thickness)x(SG of free product)] 
Note: The specific gravity (SG) of the free product is 0.82. 

m - Not measured. 

Monitor well MW-2 could not be located after January 1994. 
( 5 ) - Well plugged and abandoned July 2, 1999. 

Monitor well MW-11 could not be located after September 12, 1997. (6) _ 

( 7 ) - TOC elevations for MW-1 IA and MW-12 estimated relative to TOC elevation for MW-10. 

(B)_ T O C e | e v a t j o n s f o r MW-I2D and OW-4 estimated relative to TOC elevation for MW-12. 
( 9 ) - TOC elevation for MW-13 estimated relative to TOC elevation for MW-7. 
(HI) Well dry (measured depth to water is below base of screen), true groundwater elevation is less than listed groundwater elevation. 
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Table 3 
September 16, 2002 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/cm) 

Redox 
(mV) 

Dissolved 
Oxygen 

(meter) (mg/L) 

Dissolved 
Oxygen (Hach 

kit) (mg/L) 

Ferrous 
Iron (mg/L) 

Alkalinity 
(mg/L) 

MW-5 1.5 8.35 19.29 1058 370.9 5.73 9.0 0.0 249 
MW-10 0.5 8.17 21.09 2148 -102.0 3.70 NM NM 844 

MW-11A 1.5 8.34 20.62 5569 -62.2 3.26 8.25 0.0 364 
MW-12D 1.25 8.93 19.32 1089 -114.0 0.23 0.0 7.25 262 

MW-14 3.5 8.78 19.31 1879 141.1 6.23 NM NM NM 
MW-15 3.0 8.78 18.97 1462 124.2 6.35 NM NM NM 

Monitor wells MW-1, MW-8, and MW-9 not sampled. 

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,-li not operative after September 1997; P&A'd 7/1/99. 

Monitor wells MW-12 and OW-4 were dry. 

NM=Not Measured 

Alkalinity reported as bicarbonate. 

Lab measurement reported for alkalinity. 
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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-1 8/10/92 Regular 5550.0 12090.0 2160.0 7370.0 NA NA 

2/9/93 Regular 2100.0 6500.0 1300.0 7400.0 NA NA 

8/19/93 Regular 3200.0 7300.0 1200.0 3700.0 NA NA 

1/27/94 Regular 1930.0 4580.0 672.0 2390.0 NA NA 

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

8/1/95 Regular 390.0 1300.0 230.0 800.0 NA 5.7 

11/15/95 Regular 880.0 1800.0 300.0 970.0 NA 6.8 

2/23/96 Regular 1500.0 3700.0 620.0 2200.0 NA 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 NA 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 11 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 

9/30/1998 Regular 3.2 90.0 280.0 970.0 2.5 3.6 

12/10/1998 Regular < 1.0 1.5 17.0 110.0 1.4 0.31 

3/10/1999 Regular < 1.0 < 1.0 8.2 110.0 0.62 0.85 

3/10/1999 Duplicate < 1.0 < 1.0 7.9 110.0 0.66 0.84 

6/10/1999 Regular < 1.0 I . l < 1.0 28.0 0.53 0.55 

6/10/1999 Duplicate < 1.0 1.8 < 1.0 41.0 0.69 0.76 

9/14/1999 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 < 0.10 

12/9/1999 - NS NS NS NS NS NS 

3/9/2000 Regular < 1 < 1 < 1 9.1 14 1.3 

6/8/2000 - . NS NS NS NS NS NS 

9/13/2000 - NS NS NS NS NS NS 

12/7/2000 - NS NS NS NS NS NS 

3/8/2001 Regular 2.0 < 1 < 1 < 1 0.49 0.58 

6/21/2001 - NS NS NS NS NS NS 

9/10/2001 - NS NS NS NS NS NS 

12/6/2001 - NS NS NS NS NS NS 
3/12/2002 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

6/18/2002 - NS NS NS ' NS NS NS 
9/16/2002 - 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 100.0 12.0 3.0 13.0 NA NA 

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

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

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

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

1/27/94 Regular 1070.0 5380.0 510.0 3120.0 NA NA 

5/4/95 Regular 770.0 3300.0 470.0 1800.0 NA NA 

8/1/95 Regular 490.0 2900.0 890.0 1600.0 NA 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 NA 15 

8/23/96 Regular 330.0 2200.0 590.0 1500,0 NA 12 

12/2/96 Regular 220.0 1800.0 670.0 1000.0 0.89 7.4 

3/12/97 Regular 370.0 2000.0 960.0 1400.0 1.8 11 

MW-3 6/12/97 Regular 860.0 4800.0 1700.0 2600.0 1.9 20 

9/11/97 Regular 770.0 3000.0 1600.0 1900.0 1.6 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 

9/30/1998 Regular 42.0 470.0 450.0 530.0 1.0 3.8 

12/10/1998 Regular 13.0 220.0 160.0 290.0 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 Sample Sample Benzene Toluene Ethylbenzene | Xylenes TPH-D | TPH-G 

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

3/10/1999 Regular 3.2 7.4 42.0 32.0 0.2 0.44 

6/10/1999 Regular 1.7 3.1 <I.O 36.0 <0.20 0.18 

9/14/1999 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 < 0.10 

12/9/1999 Regular < 1 < I < 1 < 1 <0.2 <0.1 

3/9/2000 Regular < 1 < 1 < 1 < 1 0.32 <0.1 

6/8/2000 Regular < 1 < 1 < 1 < 1 <0.22 <0.1 

9/13/2000 Regular < 1 < 1 < I < 1 <0.2 <0.l 

12/7/2000 Regular < 1 < 1 < 1 < 1 <0.25 <0.1 

3/8/2001 Regular < 1 < 1 < 1 < 1 0.42 <0.1 

6/21/2001 Regular < 1 < 1 < 1 < ! <0.22 <0.1 

9/10/2001 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

12/6/2001 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

3/12/2002 Regular < 1 < 1 < 1 < I <0.2 <0.1 

6/18/2002 Regular <l <l <l <1 <0.2 O . l 

9/16/2002 - NS NS NS NS NS NS 

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 NA 

1/27/94 Regular NSP NSP NSP NSP NA NSP 
1 5/3/95 Regular NSP NSP NSP NSP NA NSP 

8/1/95 Regular 5700.0 17000.0 3500.0 13000.0 NA 120 

11/15/95 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 

9/30/1998 Regular 80.0 180.0 370.0 840.0 2.0 3.9 

12/10/1998 Regular 28.0 70.0 210.0 960.0 9.3 4.3 

12/10/1998 Duplicate 26.0 62.0 180.0 830.0 3.9 4.3 

3/10/1999 Regular 8.0 20.0 250.0 1400.0 13.0 13 

6/10/1999 Regular <1.0 <1.0 12.0 12.0 0.44 0.63 

9/14/1999 Regular < 1.0 < 1.0 3.3 13.1 0.35 0.17 

12/9/1999 Regular < 1 2.5 2.3 20.1 2 0.53 

3/10/2000 Regular < 1 < 1 < 1 3.6 2.6 0.15 

6/8/2000 Regular < I < 1 < 1 < 1 0.44 0.23 

9/13/2000 Regular < 1 < 1 < 1 < 1 0.61 <0.\ 

12/7/2000 Regular < 1 < 1 1.3 < 1 0.53 0.16 

3/8/2001 Regular < 1 < 1 < 1 < 1 0.43 0.16 

6/21/2001 Regular < 1 < 1 < 1 < 1 <0.25 <0.1 

MW-4 9/10/2001 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

12/6/2001 Regular < 1 < 1 < 1 < 1 0.6 < 1 

3/12/2002 Regular < 1 < 1 < 1 < I <0.2 <0.1 

6/18/2002 Regular <1 <1 <l <1 <0.2 O . l 

9/16/2002 - NS NS NS NS NS NS 

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 4.0 1 1.3 NA NA 

5/3/95 Regular 3.7 5.3 0.9 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 31.0 86.0 10.0 20.0 NA NA 
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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 

8/23/96 Regular <0.3 <0.3 <0.3 <0.6 NA <0.l 

12/2/96 Regular < 1 < 1 < 1 < 1 <0.l <0.l 

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.l 

12/10/97 Regular <5 <5 < 5 <5 <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 

9/30/1998 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.20 <0.1 

12/10/1998 Regular < I.O < 1.0 < 1.0 < 1.0 <0.20 <0.1 

3/9/1999 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.1 

6/10/1999 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.l 

9/14/1999 Regular <1.0 <1.0 <1.0 <2.0 <0.20 < 0.10 

12/9/1999 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

3/9/2000 Regular < 1 < 1 < 1 < 1 0.55 <0.1 

6/8/2000 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

9/13/2000 Regular < 1 < 1 < 1 < 1 <0.2 <0.l 

12/7/2000 Regular < 1 < 1 < 1 < 1 <0.25 <0.1 

3/8/2001 Regular < 1 < 1 < 1 < 1 0.56 <0.1 

6/21/2001 Regular < 1 < 1 < 1 < 1 0.26 <0.1 

9/10/2001 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

12/6/2001 Regular < 1 < 1 < 1 < 1 0.49 <0.1 

3/12/2002 Regular < 1 < 1 < 1 < 1 <0.24 <0.1 

6/18/2002 Regular <l <1 <1 <1 <0.2 <0.1 

9/16/2002 Regular <0.074 <0.H <0.068 <0.082 0.3 <0.05 

MW-6 1 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 11000.0 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 

MW-6 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 <0.1 

6/23/98 Regular 170.0 4.1 15.0 7.2 1.2 0.51 

9/30/1998 Regular 1000.0 420.0 140.0 270.0 4.0 3.3 

12/10/1998 Regular 7.6 6.6 1.7 5.8 2.0 <0.I 

3/10/1999 Regular 2500.0 930.0 590.0 1400.0 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 3.0 < 2 < 2 NA NA 

1/27/94 Regular I. l < 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 
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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 j Xylenes TPH-D ~~| TPH-G 

Wil l Date Type micrograms per liter, ug/L milligrams per liter, mg/L 

3/12/97 Regular < 1 < 1 < 1 < 1 <0.1 < 0 . l 

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

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

12/10/97 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

3/23/98 Regular < 1 < 1 < 1 < 1 <0.2 < 0 . l 

6/23/98 Regular < 1 < 1 < 1 < 1 <0.2 < 0 . l 

9/30/1998 Regular < I.O < 1.0 < 1.0 < 1.0 <0.20 < 0 . l 

12/10/1998 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.20 < 0 . l 

3/9/1999 Regular <1.0 <I.O <I.O <1.0 4.7 <0.1 

6/10/1999 Regular <1.0 <1.0 <1.0 o.o <0.20 <0.1 

9/13/1999 Regular < I.O < 1.0 < 1.0 <2.0 <0.20 <0.10 

12/9/1999 Regular <5 < 5 <5 <5 1.8 <0.5 

3/9/2000 Regular < 1 < 1 < 1 < 1 0.66 <0.1 

6/8/2000 Regular < 1 < 1 < 1 < 1 < 0.21 <0.1 

9/13/2000 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

12/7/2000 Regular < 1 < 1 < 1 < 1 <0.29 <0.1 

3/8/2001 Regular < 1 < 1 < 1 < 1 1.2 <0.1 

6/21/2001 Regular 3.1 < 1 < 1 < 1 <0.22 <0.1 

1 9/10/2001 Regular < 1 < 1 < 1 < 1 <0.33 <0.1 

12/6/2001 Regular < 1 < 1 < 1 < 1 1.3 <0.1 

3/12/2002 Regular < 1 < 1 < 1 < 1 NA <0.1 

6/18/2002 Regular < l <l <1 <l <0.2 <0.1 

9/16/2002 - NS NS NS NS NS NS 

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 3.0 4.9 0.8 3.7 NA NA 

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 <0.3 <0.3 <0.6 NA <0.1 

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

MW-8 12/2/96 Regular < 1 < 1 < 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.l <0.1 

9/11/97 Regular < 1 < I < 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 

9/30/1998 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.20 <0.1 

12/10/1998 Regular < l.O < l .O < 1.0 < l.O •=0.20 < 0 . l 

3/9/1999 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.20 <0.1 

6/10/1999 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.20 <0.1 

9/13/1999 Regular < 1.0 < 1.0 < 1.0 <2.0 < 0.20 < 0.10 

12/9/1999 - NS NS NS NS NS NS 

3/9/2000 Regular < 1 < 1 < 1 < 1 0.55 <0.1 

6/8/2000 - NS NS NS NS NS NS 

9/13/2000 - NS NS NS NS NS NS 

12/7/2000 - NS NS NS NS NS NS 

3/8/2001 Regular < 1 < 1 < 1 < 1 1.6 <0.1 

6/21/2001 - NS NS NS NS NS NS 

9/10/2001 - NS NS NS NS NS NS 

12/6/2001 - NS NS NS NS NS NS 

3/12/2002 Regular < 1 < 1 < 1 < 1 0.38 < 0 . l 

6/18/2002 - NS NS NS NS NS NS 

9/16/2002 NS NS NS NS NS NS 

MW-9 4/22/93 Regular 570.0 380.0 <50 870.0 NA NA 
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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 

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 380.0 110.0 19.0 120.0 NA NA 

8/1/95 Regular 660.0 410.0 91.0 310.0 NA 6.2 

11/15/95 Regular 240.0 24.0 11.0 140.0 NA 1.5 

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 16.0 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 48.0 420.0 880.0 8.2 19 

6/12/97 Regular 4.7 2.1 11.0 97.0 2.6 2.2 

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 

9/30/1998 Regular I . l 5.5 21.0 59.0 0.27 0.27 

12/10/1998 Regular < 1.0 1.9 17.0 79.0 5.1 0.25 

3/10/1999 Regular < 1.0 < 1.0 5.7 68.0 <0.2 0.22 

6/10/1999 Regular < 1.0 1.8 1.8 71.0 <0.20 0.43 

9/13/1999 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 <0.10 

12/9/1999 - NS NS NS NS NS NS 

3/9/2000 Regular < 1 < 1 < 1 64.0 0.66 1.3 

MW-9 6/8/2000 - NS NS NS NS NS NS 

9/13/2000 NS NS NS NS NS NS 

12/7/2000 - NS NS NS NS NS NS 

3/8/2001 Regular < 1 < 1 < 1 < 1 1.4 <0.1 

6/21/2001 - NS NS NS NS NS NS 

9/10/2001 - NS NS NS NS NS NS 

12/6/2001 - NS NS NS NS NS NS 

3/12/2002 Regular 1 < 1 < 1 < 1 0.37 <0.1 

6/18/2002 - NS NS NS NS NS NS 

9/16/2002 - 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 11.0 84.0 NA NA 

8/1/95 Regular 1300.0 32.0 32.0 100.0 NA 3.6 

11/15/95 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 1.3 17.0 8.0 0.94 0.97 

3/12/97 Regular 110.0 < 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 1.1 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 1.6 <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 

9/30/1998 Regular 84.0 3.2 30.0 2.2 1.4 0.36 

12/10/1998 Regular 29.0 1.0 7.0 1.0 0.86 0.18 

3/9/1999 Regular 28.0 <5.0 5.8 <5.0 0.92 <0.5 
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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 

6/10/1999 Regular 17.0 <1.0 <1.0 <1.0 0.30 0.16 

9/14/1999 Regular 10.0 < 1.0 < 1.0 <2.0 O.20 O.10 

12/9/1999 Regular 23.0 < 1 < 1 1.2 0.44 0.16 

3/10/2000 Regular 300.0 4.3 6.6 43.2 1.2 0.85 

6/8/2000 Regular 78.0 1.7 7.2 9.0 0.67 0.74 

9/13/2000 Regular 23.0 1.5 1.1 2.9 1.6 0.41 

12/7/2000 Regular 7.2 < 1 < 1 < 1 1.5 0.15 

3/8/2001 Regular 3.4 I . l < 1 < 1 3.4 0.2 

6/22/2001 Regular < 1 < 1 < 1 < 1 1.2 O . l 

9/10/01 and 

9/18/01 
Regular 2 < 1 < 1 < 1 2.3 O . l 

12/6/2001 Regular No Valid Data 

3/12/2002 Regular < 1 < 1 < 1 < 1 3.2 O . l 

6/18/2002 Regular <1 <1 <1 <1 1.2 O . l 

9/16/2002 Regular <0.074 <0.11 0.1 O.082 3 J 0.05 

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 44.0 29.0 5.5 13.0 NA 0.2 

11/15/95 Regular 190.0 2.8 6.2 11.0 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 

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 1.1 0.55 

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

MW-11 A 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 

9/30/1998 Regular 9.3 3.7 2.2 7.0 O.20 0.1 

12/10/1998 Regular 1.7 <1.0 <I.O <I.O O.20 O . l 

3/10/1999 Regular <5 <5 < 5 < 5 0.3 0 . 5 

6/10/1999 Regular <I.O < 1.0 < 1.0 < 1.0 O.20 O . I 0 

9/13/1999 Regular < 1.0 < 1.0 < 1.0 <2.0 O.20 O . I 0 

12/9/1999 Regular < 5 <5 < 5 <5 <0.2 <0.1 

3/9/2000 Regular 1.2 < 1 < 1 < 1 0.43 <0.1 

6/8/2000 Regular 3.6 < 1 < 1 < 1 0.37 <0.1 

9/13/2000 Regular 1.4 < 1 < 1 < 1 0.36 <0.1 

12/7/00 Regular 26 < 1 < 1 3.3 0.3 0.12 

3/8/01 Regular 12 <5 <5 <5 2.2 <0.5 

6/22/2001 Regular 1.5 < 1 < 1 < 1 1 <0.1 

9/10/2001 Regular 7.9 < 1 < 1 < 1 1.1 <0.1 

12/6/2001 Regular < l < 1 < 1 < 1 1 <0.1 

3/12/2002 Regular 1.8 < 1 < 1 1 1.6 <0.1 

6/18/2002 Regular 2.9 O . l 1.3 <1 0.91 O . l 

9/16/2002 Regular 9.0 O . l l 41.0 O.082 1 J 0.2 

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 

9/30/1998 Regular 260.0 3.0 1.2 7.9 O.20 0.62 

12/10/1998 Regular 160.0 < 1.0 < 1.0 1.2 0.21 0.36 

3/10/1999 Regular 160.0 1.1 < 1.0 2.9 0.38 0.45 

6/10/1999 Regular 49.0 1.4 < 1.0 < 1.0 0.22 0.13 

9/14/1999 Regular 75.0 < 1.0 < 1.0 <2.0 O.20 0.23 

12/9/1999 Regular 64.0 < 1 < 1 < 1 <0.2 0.21 

3/10/2000 Regular 93.0 < 1 < 1 < 1 <0.2 0.21 

3/10/2000 Duplicate 99.0 < 1 < 1 < 1 0.22 0.22 

6/8/2000 Regular 62.0 < 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 Sample Sample Benzene Toluene Ethylbenzene Xylenes TPH-D | TPH-G 

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

9/13/2000 Regular 34.0 < 1 < 1 < 1 0.23 <0.1 

12/7/2000 Regular 27 < 1 2.9 1.9 <0.25 <0.1 

3/8/2001 Regular 14 < 1 < 1 < 1 2.1 0.1 

6/22/2001 Regular 12 < 1 < 1 < 1 0.51 0.11 

9/10/2001 Well Dry (Not Sampled) During This and Subsequent Monitoring Events 

MW-12D 7/2/1999 Regular <5 <5 <5 < 5 <0.20 <0.10 

9/14/1999 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 <0.10 

12/9/1999 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

3/9/2000 Regular < 1 < 1 < I < 1 0.24 <0.1 

6/8/2000 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

9/13/2000 - NS NS NS NS NS NS 

12/7/2000 - NS NS NS NS NS NS 

3/8/2001 - NS NS NS NS NS NS 

6/22/2001 - NS NS NS NS NS NS 

9/18/2001 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

12/6/2001 Regular < 1 < 1 < 1 < 1 <0.2 < 0 . l 

3/12/2002 Regular < 1 < 1 < 1 < 1 0.44 <0.1 

6/18/2002 Regular < l <l <1 <1 <0.2 O . l 

9/16/2002 Regular O.074 <0.11 O.068 <0.082 0.2 O.05 

MW-13 7/2/1999 Regular 1500.0 23.0 750.0 58.0 2.2 5.1 

9/14/1999 Regular 860.0 16.0 450.0 34.4 2.1 3.1 

12/9/1999 Regular 430.0 16.0 410.0 40.9 0.46 3.2 

3/10/2000 Regular 88.0 2.8 200.0 1.3 1.9 0.99 

6/8/2000 Regular 6.0 < 1 63.0 3.3 1.1 0.91 

9/13/2000 Regular <1.0 <1.0 3.4 <1.0 0.44 0.12 

12/7/2000 Regular <1 <1 <1 <1 0.43 <0.1 

3/8/2001 Regular <l <l 1.2 <1 2 <0.1 

6/22/2001 Regular < 1 < 1 < 1 < 1 0.31 <0.1 

9/10/2001 Regular < 1 < 1 < 1 < 1 0.3 < 0 . l 

12/6/2001 Regular < 1 < 1 < 1 < 1 <0.2 < 0 . l 

3/12/2002 Regular < I < 1 < 1 < 1 0.84 <0.1 

6/18/2002 Regular <1 <1 <1 <1 0.3 O . l 

9/16/2002 - NS NS NS NS NS NS 

MW-14 1/14/2001 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

9/16/2002 Regular NA NA NA NA NA NA 

MW-15 1/14/2001 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

9/16/2002 Regular NA NA NA NA NA NA 

OW-4 6/10/1999 Regular <1.0 <1.0 <1.0 4.4 <0.2 < 0.10 

9/14/1999 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 <0.10 

12/9/1999 Regular < 1.0 < 1.0 < 1.0 < I.O <0.2 <0.1 

3/9/2000 Regular < 1.0 < 1.0 < 1.0 < 1.0 0.25 <0.1 

6/8/2000 Regular < 1.0 < 1.0 < 1.0 < 1.0 < 0.21 <0.1 

9/13/2000 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.2 <0.1 

12/7/2000 Well Dry (Not Sampled) During This and Subsequent Monitoring Events 

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 6 
Current and Historical Nitrate, Sulfate, and Dissolved Methane Data for Monitor Wells MW-5, MW-

10, MW-11 A, MW-12, and MW-12D 
Hobbs, New Mexico 

BJ Services Company, U.S.A. 

Dissolved Methane 
Well Date Nitrate(1) (mg/L) Sulfate(,) (mg/L) (mg/L) 

3/23/1998 3.87 190 < 0.0012 

3/9/1999 <0.1 195 < 0.0012 

6/10/1999 4.73 209 < 0.0012 

9/14/1999 4.3 210 < 0.0012 

12/9/1999 4.2 210 < 0.0012 

3/9/2000 5.3 260 < 0.0012 

6/8/2000 4.7 240 < 0.0012 

MW-5 
9/13/2000 3.93 200 < 0.0012 

MW-5 
12/7/2000 3.27 160 < 0.0012 

3/8/2001 3.24 180 < 0.0012 

6/21/2001 2.74 150 0.0017 
9/10/2001 NA ( 2 ) 130 < 0.0012 

12/6/2001 2.38 120 < 0.0012 

3/12/2002 2.98 120 < 0.0012 

6/18/2002 2.56 110 0.002 
9/16/2002 2.4 105 0.002 

3/23/1998 0.07 320 0.91 
6/23/1998 <0.1 325 0.55 
9/30/1998 <0.1 204 0.81 
12/10/1998 <0.1 180 0.091 

3/9/1999 <0.1 
142 

0.035 3/9/1999 <0.1 
2 2 3 ( 3 ) 0.035 

9/14/1999 <0.10 160 0.0049 
12/9/1999 0.49 170 0.0039 

MW-10 3/10/2000 0.1 160 0.0056 MW-10 
6/8/2000 <0.1 150 0.031 
9/13/2000 <0.1 160 0.031 
12/7/2000 <0.1 190 0.17 
3/8/2001 <0.1 270 < 0.0012 

6/22/2001 <0.1 270 0.044 
9/10/2001 NA NA NA 
3/12/2002 <0.1 230 NA 
6/18/2002 <0.1 240 0.007 
9/16/2002 <0.03 318 0.006 
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Table 6 
Current and Historical Nitrate, Sulfate, and Dissolved Methane Data for Monitor Wells MW-5, MW-

10, MW-11 A, MW-12, and MW-12D 
Hobbs, New Mexico 

BJ Services Company, U.S.A. 

Dissolved Methane 
Well Date Nitrate(1) (mg/L) Sulfate(1) (mg/L) (mg/L) 

3/23/1998 <0.05 190 0.14 
6/23/1998 <0.1 225 0.11 
9/30/1998 0.4 196 0.043 
12/10/1998 0.7 188 0.033 

3/10/1999 
<0.1 164 

0.094 3/10/1999 
<0.1 (4 ) 227 ( 3 ) 

0.094 

6/10/1999 <0.1 181 0.0036 
9/13/1999 0.22 250 < 0.0012 
12/9/1999 <0.1 290 0.0079 

MW-11 A 
3/9/2000 0.11 270 0.037 

MW-11 A 
6/8/2000 <0.1 240 0.0069 

9/13/2000 <0.1 320 < 0.0012 
12/7/2000 <0.1 260 0.0096 
3/8/2001 <0.1 330 0.0028 

6/22/2001 <0.1 180 0.0074 
9/10/2001 NA 280 < 0.0012 
12/6/2001 <0.1 240 0.0041 
3/12/2002 <0.1 350 0.0044 
6/18/2002 <0.1 560 0.0028 
9/16/2002 0.3 383 O.OO 12 

3/23/1998 <0.05 240 < 0.0012 
6/23/1998 <0.1 240 < 0.0012 
9/30/1998 <0.1 168 < 0.0012 
12/10/1998 <0.1 202 < 0.0012 

3/10/1999 
<0.1 137 

< 0.0012 3/10/1999 
<0.1 (4 ) 

1 9 3 ( 3 ) 
< 0.0012 

MW-12 6/10/1999 <0.1 217 < 0.0012 MW-12 
9/14/1999 < 0.10 230 < 0.0012 
12/9/1999 <0.1 180 < 0.0012 
3/10/2000 <0.1 210 < 0.0012 
6/8/2000 <0.1 220 < 0.0012 

9/13/2000 <0.1 240 < 0.0012 
12/7/2000 <0.1 260 < 0.0012 
3/8/2001 <0.1 300 < 0.0012 
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Table 6 
Current and Historical Nitrate, Sulfate, and Dissolved Methane Data for Monitor WeUs MW-5, MW-

10, MW-11A, MW-12, and MW-12D 
Hobbs, New Mexico 

BJ Services Company, U.S.A. 

Well Date Nitrate0' (mg/L) Sulfate(1) (mg/L) 
Dissolved Methane 

(mg/L) 

MW-12 
6/22/2001 <0.1 360 0.0021 

MW-12 
9/10/2001 Well Dry (Not Sampled) During This and Subsequent Monitoring Events 

MW-12D 

9/18/2001 NA 190 < 0.0012 

MW-12D 
12/6/2001 <0.1 200 < 0.0012 

MW-12D 3/12/2002 <0.1 200 < 0.0012 MW-12D 

6/18/2002 <0.1 180 0.0012 

MW-12D 

9/16/2002 0.06 172 <0.0012 

1 " - By EPA Method 300, except as noted 
( 2 ) - NA indicates not analyzed 
( 3 ) - By EPA Method 375.4 
( 4 ) -By EPA Method 353.3 
( 5 ) - NS-D indicates not sampled (well dry) 

mg/L = milligrams per liter 
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APPENDIX A 

Groundwater Sampling Forms 



BROWN AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: .Mlhl'^ 

1. PROJECT INFORMATION 
Project Number:. Task Number: 

Client: l l s&nni2a mi 
Project Location: 

Date 

Personnel 

Weather: 

Time: 

2. WELL DATA 
Casing Diameter: 1Z~ 
Screen. Diameter: 

inches 

inches 

Total ofp^/lkil: feet fcH-S U 

Depth to Static Water:Ifl M ? ^ feet 

feet Depth to Product: 

Length of Water Column:. 

Type: ijfPVC • Stainless • Galv. Steel • Teflon® • Other:_ 

Type: j^j'PVC • Stainless • Galv. Steel • Teflon® • Other: 

From: ^ Top of Well Casing (TOC) U Top of Protective Casing • Other._ 

feet 

From: ^ ' Top of Well Casing (TOC) • Top of Protective Casing • Other:_ 

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

Well Volume: gal Screened Interval (from GS): 
Note: 2-inch well = 0.167 gal/ft 4-inch well = 0.667 gal/ft 

3. PURGE DATA 
OfBailer, Size: ̂  - *J Q Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
• Centrifugal Pump • Peristaltic Pump • Inertial Lift Pump Q Other: Purge Method: 

Materials: Pump/^ai |ey 

Materials: j ^op l r r ub ing 

Was well purged dry? 

Equipment Modelfs) 
• Stainless U PVC • Teflon® Q Other: 
• Dedicated • Prepared Off-Site • Field Cleaned ^ Disposable 

• Polyethylene • Polypropylene • Teflon® • Other: 
• Dedicated • Prepared Off-Site Q Field Cleaned ^ Disposable 

• Yes ^ No Pumping Rate: gal/min 

Time Cum. Gallons 
Removed 

pH Temp 
Spec. 
Cond. 

ORP 
Dissolved 

Oxygen 
Turbidity 

Other: 
Comments 

0-1 
US -hiOA ^21 

4. SAMPLING DATA 
fi Bailer, Size, f - • Bladder Pump Q 2" Submersible Pump 
Q Peristaltic Pump Q Inertial Lift Pump • Other: Method(s) 

Materials: Pump^aNer^ 

Materials: Tubingj^op^ 

• 4" Submersible Pump 

Q Stainless • PVC • Teflon® • Other: 
• Dedicated • Prepared Off-Site • Field Cleaned ^ Disposable 

• Polyethylene • Polypropylene • Teflon® • Other: 
• Dedicated Q Prepared Off-Site • Field Cleaned ^ Disposable 

Depth to Water at Time of Sampling: Field Filtered? • Yes j 6 No 

Sample ID 

Duplicate Sample Collected? 

Sample Time:_ 

• Yes No 

i5- # of Containers: IA 
ID: 

Geochemical Analyses 

Ferrous Iron: 0-0 mg/L 

DO: "T.Q_ 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. 

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: Ml{J~l$ 

1. PROJECT INFORMATION 
Task Number: Project Numlper: 

Client: \ST 
on Date: Time: 

Project Location:_ 

Personnel: i Q j l / H l \ J ( f ^ / , f \ / \ / V f ^ 

Weather: d ( l t \ 

Ho 

2. WELL DATA 
Casing Diameter:. inches 

Screen Diameter:. 7 7 inches 

Total Depth of Well: foJ> 3 J j e e l 

Depth to Static Water: feet 

Depth to Product:. feet 

Length of Water Column: ZRI 

Type: PVC • Stainless • Galv. Steel • Teflon® • Other:. 

Type: t^PVC • Stainless • Galv. Steel • Teflon® • Other:, 

From: ^ . Top of Well Casing (TOC) • Top of Protective Casing Q Other: 

From: ft T o p o f W e | | C a s j n g (TOC) • Top of Protective Casing • Other: 

From: p Top of Well Casing (TOC) • Top of Protective Casing • Other: 

feet Well Volume: RAJl gal Screened Interval (from GS):_ 
Note: 2-inch well = 0.167 gal/ft 4-inch well = 0.667 gal/ft 

3. PURGE DATA 
' t l Bailer, Size: /- J • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
• Centrifugal Pump • Peristaltic Pump • Inertial Lift Pump Q Other: Purge Method: 

Materials: Pump^Baile, 

Materials^ope/T ubing 

Was well purged dry? 

Equipment Modelfs) 
• Stainless • PVC • Teflon® • Other: 
• Dedicated • Prepared Off-Site Q Field Cleaned (5 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. 

ORP 
Dissolved 
Oxygen 

Turbidity Other: 
Comments 

4 -IT 0 3-7 D 

4 M 

Method(s) 

Materials: Pump/QajJ 

Materials: Tubing/Rop 

• 4" Submersible Pump 

SAMPLING DATA 
B Bailer, Size: f ' ^7 • Bladder Pump • 2" 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 

Field Filtered? • Yes •£) No Depth to Water at Time of Sampling: 

Sample ID: A / [ [ K ) ~ I 0 Sample Time: 7 ' ^ 0 ^ r f \ 

Duplicate Sample Collected? • Yes fc No ID: 

# of Containers: 

Geochemical Analyses 

Ferrous Iron: mg/L 

DO: V mg/L 

Nitrate: N mg/L 

Sulfate: ^ mg/L 

Alkalinity: mg/L 

5. COMMENTS 

^ u ^ ^ ^ t - ^ 4 i ^ - [ o \ 
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: M r / M 

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

Client: 

Project Location:.. 

Personnel: 

Time: 

Weather: 

2. WELL DATA 
Casing Diameter: 

Screen Diameter:. 

inches 

inches 

Total Depth of W e l l : ~ ^ ^ ^ ^ - f e e t 

Depth to Sta t ic W a t e r : f ee t 

Depth to Product:. feet 

% i T y p e : p PVC • Stainless • Galv. Steel • Teflon® • Other:. 

Type: ̂  PVC • I I Stainless • Galv. Steel • Teflon® • Other: 

F r o m : ^ Top of Well Casing (TOC) Q Top of Protective Casing • Other... 

F r o m : " p Top of Well Casing (TOC) • Top of Protective Casing • Other:_ 

Length of Water Column: J—.1-1, feet Well Volume: Q \(n 

F r o m : ^ Top of Well Casing (TOC) • Top of Protective Casing • Other:, 

gal Screened Interval (from GS):. 
Note; 2-inch well = 0.167 gal/ft 4-inch well = 0.667 gal/ft 

3. PURGE DATA 
< j f Bailer, S i z e : / - J • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 

Purge M e t h o d : Q C B n t r j f U g a | P u m p Q peristaltic Pump U Inertial Lift Pump • Other: Equipment Modelfs) 

Materials: Pum^/BaiW 

Materials^opfpTubing 

Was well purged dry? 

• Stainless • PVC • Teflon® • Other: 

• Dedicated • Prepared Off-Site • Field Cleaned % Disposable 

Q Polyethylene Q Polypropylene Q Teflon® • Other: 
• Dedicated • Prepared Off-Site • Field Cleaned ^ Disposable 

• Yes ^ No P u m p i n g R a t e : ~~ gal/min 

Time Cum. Gallons 
Removed 

pH Temp 
Spec. 
Cond. 

ORP Dissolved 
Oxygen 

Turbidity 
Other: 

Comments 

C-2_Q M. 67.z 

4. SAMPLING DATA 
Method(s) 

Materials: Pump/f̂ ailepJ 

Materials: TubingfRo 

• 2" Submersible Pump 

U Other: 
• 4" Submersible Pump B Bailer, Size: • Bladder Pump 

• Peristaltic Pump • Inertial Lift Pump 

• Stainless • PVC • Teflon® • Other: 

• Dedicated • Prepared Off-Site • Field Cleaned fit-Disposable 

• Polyethylene • Polypropylene • Teflon® Q Other: 

• Dedicated • Prepared Off-Site • Field Cleaned E5 Disposable 

( \ l M Field Filtered? • Yes ft No 

S * i^T # of Containers: f t ) 

Depth to Water at Time of Sampling 

Sample ID:_ Sample Time:. 

Duplicate Sample Collected? • Yes ^ No ID: 

Geochemical Analyses 

O- 0 mq/L 

_2_mg/L 

Ferrous Iron 

DO: 

Nitrate: 

Sulfate: 

Alkalinity: 

_mg/L 

.mg/L 

.mg/L 

5. COMMENTS 

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

F O R M G W - 1 (Rev 6/8/99 - wah) Signature 



BROWN AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: 

1. PROJECT INFORMATION 
Project Number:. Task Number:. on 
Client: 

Project Location:. 

Date 

Personnel: 

Weather: 

lllblfc , Time: 4 7 ^ M 
7——jf-

2. WELL DATA 
Casing Diameter:. 

Screen Diameter: - A 

inches 

inches 

Total Depth of Well: ffij'5%eel 

Depth to Static Water: (fl 1 7 5 feet 

Depth to Product:_ 

Length of Water Column 

— feet 

Type: 

Type: 

I PVC Q Stainless • Galv. Steel • Teflon® • Other:. 

I PVC • Stainless • Galv. Steel • Teflon® • Other: 

feet 

F r o m : Top of Well Casing (TOC) • Top of Protective Casing • Other:_ 

F r o m : (Jr' Top of Well Casing (TOC) • Top of Protective Casing Q Other:_ 

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

Well Volume: H". \ gal Screened Interval (from GS): 
Note: 2-inch well = 0.167 gat/ft 4-inch well = 0.667 gal/ft 

3. PURGE DATA 
Purge Method: 

Materials:^ump/Bailer 

Materials: Ropefjfubin)) 

Was well purged dry? 

• Bailer, Size: Q Bladder Pump 2" Submersible Pump • 4" Submersible Pump 
• Centrifugal Pump • Peristaltic Pump • Inertial Lift Pump Q Other 

• Stainless • PVC • Teflon® • Other: 

Equipment Model(s) 

• Dedicated • Prepared Off-Site X ) Field Cleaned • Disposable 

• Polyethylene • Polypropylene Q Teflon® Q Other: 
• Dedicated a Prepared Off-Site • Field Cleaned ^ Disposable 

• Yes JHf No Pumping Rate: 3 gal/min 

2. 

Time Cum. Gallons 
Removed 

pH Temp 
Spec. 
Cond. 

ORP 
Dissolved 
Oxygen 

Turbidity Comments 

H ltd 
0-5b Wi low > — , . 

0 -7 b W- '(Of $ . — , 

\-V -im -—> 

/• 
lv> m . — — 

4. SAMPLING DATA 
Method(s) 

Materials:|Purnj4/Bailer 

Materials: fubinfl/Rope 

Q 4" Submersible Pump • Bailer, Size: • Bladder Pump •'S 2" Submersible Pump 
• Peristaltic Pump • Inertial Lift Pump • Other: 

• Stainless • PVC • Teflon® • Other: 

Q Dedicated • Prepared Off-Site S-?"Field Cleaned • Disposable 

• Polyethylene • Polypropylene Q Teflon® • Other: 

• Prepared Off-Site • Field Cleaned g t Disposable 

Field Filtered? • Yes ft No 

• Dedicated 

Depth to Water at Time of Sampling: A ' M 

Sample ID: A / j M . / ~ f ̂ - f ) Sample Time: * f ^ T ^ - ^ f T l # of Containers: ( f ) 

Duplicate Sample Collected? • Yes No ID : 

Geochemical Analyses 

Ferrous Iron: mg/i. 

DO: 7 " mg/L 

Nitrate: mg/L 

Sulfate: mg/L 

Alkalinity: mg/L 

5. COMMENTS 

. ... " -ivJdf U\/hrd*( Ifrndi^V^ -
Note: Include comments such as well condition, odor, presence of NAPL. or other items not on the field pafa srfeet f~ / ^ y^. 

F O R M G W - 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 ' ( 4 

1 
1 

1. PROJECT INFORMATION 
Project Number:. Task Number:. O i l 

Client: (tf <*>XV\UlA 

Project Location^ 

Date: Time: 

Personnel: 

Weather: 

ft 

1 
I 

2. WELL DATA 
Casing Diameter: JL 
Screen Diameter: 

inches 

Inches 

Total Depth of Well: TJJfK feet 

Depth to Static Water; (fl2 W *T~feet 

Depth to Product: ' I Js-t- feet 

Length of Water Column: (fi Jht-

T y p e : & P V C • Stainless • Galv. Steel • Teflon® • Other:. 

T y p e : £ PVC • Stainless • Galv. Steel • Teflon® • Other: 

F r o m : 3 Top of Well Casing (TOC) • Top of Protective Casing Q Other:. 

F r o m : a . Top of Well Casing (TOC) • Top of Protective Casing • Other:. 

feet 

From: & Top of Well Casing (TOC) • Top of Protective Casing • Other:. 

Well Volume: \0°{ gal Screened Interval (from GS):. 
Wofe: 2-inch well = 0.167 gal/It 4-inch well = 0.667 gal/ft 

3. PURGE DATA 
;S8 Bailer, Size: ' • J • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 

Purge M e t h o d : Q oentrifugal Pump Q Peristaltic Pump Q Inertial Lift Pump • Other: 

Mater ia ls : Pump/QaNpr 

Mate r ia l s f ^Rope /Tub ing 

W a s we l l p u r g e d d r y ? 

• Stainless • PVC • Teflon® • Other: 

• Dedicated • Prepared Off-Site • Field Cleaned Disposable 

• Polyethylene • Polypropylene • Teflon® Q Other: 

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

• Dedicated • Prepared Off-Site • Field Cleaned %i Disposable 

• Yes Q No P u m p i n g R a t e : gal/min 

2. 

3. 

Time Cum. Gallons 
Removed PH Temp 

Spec. 
Cond. 

ORP Dissolved 
Oxygen 

Turbidity 
Other: 

Comments 

T0D UL M L 
lto 

I E 110 fa8 UL3L Ml 1U1 

1 

1 

1 
I 

4. SAMPLING DATA 
Method(s ) : 

Mater ia ls : Pump^Baj 

Mater ia ls : Tubingf /Roi 

0 Bailer, Size: \- * 1 • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
• Peristaltic Pump • Inertial Lift Pump • Other: 

• Stainless Q PVC Q Teflon® • Other: 

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

• Polyethylene • Polypropylene • Teflon® Q Other: 

• Dedicated • Prepared Off-Site • Field Cleaned Disposable 

Depth to Water at Time of Sampling: F ie ld F i l t e r e d ? • Yes $H No 

Sample ID: Sample Time: l - 2 & f r t \ # of Containers: [_ 

Duplicate Sample Collected? • Yes a No ID: 

Geochemical 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. 

F O R M G W - 1 (Rev 6/8/99 - wah) Signature 



BROWN AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: / % 7 5 " 

1. PROJECT INFORMATION 
rgber: Task Number: O H Project Number:. 

Client: 

Date: 

Project Location: / A i V \ 

Personnel 

Weather: 

°lll6>/«- Time: <i4V0n 

2. WELL DATA 
Casing Diameter: inches 

Screen Diameter:_ Z- inches 

Total Depth of Well: feet 

Depth to Static Water: 

Depth to Product: ' 

feet 

feet 

Length of Water Column: O • feet 

Type: CW»vC • Stainless • Galv. Steel • Teflon® • Other:. 

Type: PVC • Stainless • Galv. Steel • Teflon® • Other: 

Sf Top of Well Casing (TOC) • Top of Protective Casing Q Other:. From: 

From: q£ Top of Well Casing (TOC) • Top of Protective Casing Q Other:, 

From: L% Top of Well Casing (TOC) • Top of Protective Casing • Other:. 

Well Volume: M I Screened Interval (from GS):. 
Note: 2-inch well = 0.167 gal/ft 4-inch well = 0.667 gal/ft 

3. PURGE DATA 
WBailer, Size: t* £— Q Bladder Pump Q 2" Submersible Pump Q 4" Submersible Pump 
• Centrifugal Pump • Peristaltic Pump Q Inertial Lift Pump Q Other: 

U Stainless • PVC • Teflon® • Other: 

Purge Method: 
Equipment ModeKs) 

Materials: Pump/Bailer 

Materials: ̂ ogj^/T ubing 

Was well purged dry? 

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

• Polyethylene Q Polypropylene • Teflon® • Other: 
• Dedicated • Prepared Off-Site • Field Cleaned ^-Disposable 

• Yes S) No Pumping Rate: gal/min 

2. 

Time 
Cum. Gallons 

Removed 
PH Temp 

Spec. 

Cond. 
ORP 

Dissolved 
Oxygen 

Turbidity 
Other: 

Comments 

L3- %D1 z 1-15 
Ml Lo 1521 

10 mi 
SI 

M r 

4. SAMPLING DATA 
M th M<\- ^ Bailer, Size: /- S • Bladder Pump • 2" Submersible Pump Q 4" Submersible Pump 
Memod(S). Q P e r i s t a | t i c P u m p Q | n e r t j a | L i ft Pump • Other: 

Materials: Pump/^aiif^ 

Materials: TubingyRoQ 

• 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 Sampling: f j / K l Field Filtered? • Yes % No 

Sample ID: t/U Sample Time: (o • (4^7fh # of Containers: j_ 

Duplicate Sample Collected? • Y e s N o ID: 

Geochemical 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. 

FORM GW-1 (Rev 6/8/99 - wah) Signature are I 





APPENDIX B 

Laboratory Analytical Report 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77064 

(713) 660-0901 

Case Narrative for: 

Brown & Caldwell 

Certificate of Analysis Number: 

02090533 

ReDOrt To: Proiect Name: BJ Hobbs 12832 

Brown & Caldwell Site: Hobbs, NM 

Rick Rexroad Site Address: 

1415 Louisiana 

Suite 2509 
PO Number: 

Suite 2509 
PO Number: 

Houston 
TX State: New Mexico 

77002- State Cert. No.: 

ph: (713)759-0999 fax:(713)308-3886 Date Reported: 10/9/02 

See TNRCC Laboratory Review Checklist for non conformance issues. These issues will be documented in the exceptions report of the 
checklist. 

Matrix spike (MS) and matrix spike duplicate (MSD) samples are chosen and tested at random from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those samples which are spiked by the 
laboratory. Since the MS and MSD are chosen at random from an analytical batch, the sample chosen for spike purposes may or may not 
have been a sample submitted in this sample delivery group. The validity of the analytical procedures for which data is reported in this 
analytical report is determined by the Laboratory Control Sample (LCS) and the Method Blank (MB). The Laboratory Control Sample (LCS) 
and the Method Blank (MB) are processed with the samples and the MS/MSD to ensure method criteria are achieved throughout the entire 
analytical process. 

Any other 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. 

Sonia West 

Senior Project Manager 

10/15/02 

Date 



I I 

LABORATORY DATA PACKAGE SIGNATURE PAGE 

This Data Package consists of 

0 
0 

0 

0 

This signature page and the following Reportable Data: 
R1 
R2 
R3 

0 FU 

R5 
R6 

R7 

R8 

R9 
R10 

Field Chain-of-Custody Documentation; 
Sample Identification Cross-reference; 
Test Reports (Analytical Data Sheets) for each environmental sample that includes: 

a) Items consistent with NELAC 5.13 or ISO/IEC 17025 Section 5.10 
b) dilution factors 
c) preparation methods 
d) cleanup methods, and 
e) if required for the project, tentatively identified compounds (TICs). 

Surrogate Recovery Data including: 
a) Calculated %R, and 
b) The Laboratory's QC limits. 

Test Reports/Summary Forms for Blank Samples; 
Laboratory Control Sample (LCS) Data including: 

a) LCS spiking amounts, 
b) Calculated %R for each analyte, and 
c) The laboratory's LCS control limits 

Test Reports for Matrix Spike/Matrix Spike Duplicates (MS/MSD) Including: 
a) Samples associated with the MS/MSD clearly identified 
b) MS/MSD spiking amounts, 
c) Concentration of each MS/MSD analyte measured in the parent and spiked samples, 
d) Calculated %Rs and Relative Percent Differences (RPDs), and 
e) The laboratory's MS/MSD QC limits 

Laboratory Analytical Duplicate (If Applicable) Recovery and Precision: 
a) the amount of analyte measured in the duplicate, 
b) the calculated RPD, and 
c) the laboratory's QC limits for analytical duplicates. 

List of Method Quantitation Limits (MQL's) for each analyte for each method and matrix; 
Other problems or anomalies; 
The completed Laboratory Review Checklist, and 
An Exception Report for each item in the Laboratory Review Checklist noted with "No" or 
"Not Reviewed (NR)" or "Not Applicable (NA)". 

Release Statement: "I am the laboratory manager, or his/her designee, and I am responsible for the release of this data package. This 
data package has been reviewed and is complete and technically compliant with the requirements of the methods used, except where 
noted in the attached exception reports. I affirm to the best of my knowledge that all problems/anomalies observed by this laboratory, 
(and if applicable, any and all laboratories subcontracted through this laboratory) that might affect the quality of the data, have been 
identified in the Laboratory Review Checklist, and that no information or data has been knowingly withheld that would affect the quality of 
the data." 

Bernadette A. Fini 

Name (printed) 

fs 
/ 4 

Date 

Customer Service Manager 

Official Title (Printed) 

This laboratory is controlled by the person who by the signature below is releasing the data and is affirming that the laboratory data 
package meets the specifications in the above release statement. 

Name (printed) Signature Date Official Title (Printed) 

TRRP Laboratory Signature Page Page 1 of 1 



fl 
I U 

TNRCC LABORATORY REVIEW CHECKLIST: REPORTABLE DATA 
Laboratory Name: SPL, Inc. LRC Date: 10/15/02 
l 
Project Name: 

BJ Hobbs, NM # 12832 Laboratory Project Number: 02090533 

Reviewer Name: Bernadette A. Fini Prep Batch Number(s): See enclosed QC report 
Analysis2 

DESCRIPTION YES | NO NA3 NR 4 ER # 5 

1 R1 01 CHAIN-OF-CUSTODY (C-O-C): 

1) Did samples meet the laboratory's standard conditions of sample acceptability upon receipt? • o 0 0 
2) Were all departures from standard conditions described in an exception report? 0 o • o 

R2 01 SAMPLE AND QUALITY CONTROL (QC) IDENTIFICATION: 

1) Are all field sample ID numbers cross-referenced to the laboratory ID numbers? • • o 0 
2) Are all laboratory ID numbers cross-referenced to the corresponding QC data? LTJ 0 0 o 

1 R3 01 TEST REPORTS: 

1) Were samples prepared and analyzed within holding times? LTJ • 0 0 
2) Other than those results <MQL, were all other raw values bracketed by calibration standards? • • o 0 
3) Were calculations subject to independent checks by peer or supervisor? • 0 0 
4) Were all analyte identifications subject to checks by peer supervisor? • 0 o 
5) Were sample quantitation limits reported for all analytes not detected? • 0 0 
6) Were results for soil and sediment reported on a dry weight basis? • o 0 0 
7) Were % moisture (or solids) reported for all soil and sediment samples? • • 0 o 
8) If required for the project, were TICs reported? • o 0 0 

1 R4 o SURROGATE RECOVERY DATA: nm 1) Were surrogates added prior to extraction? • 0 0 
2) Were surrogate percent recoveries in all samples within the laboratory QC limits? o o o 

j R5 01 TEST REPORTS/SUMMARY FORMS FOR BLANK SAMPLES: 

1) Were appropriate type(s) of blanks analyzed? 0 o o 0 
2) Were blanks analyzed at the appropriate frequency? 0 0 0 0 
3) Were method blanks taken through the entire analytical process, including preparation and, if 
applicable, cleanup procedures? 0 • 0 o 
4) Were blank concentrations <MQL? 0 o o o 

R6 01 LABORATORY CONTROL SAMPLES (LCS's) 

1) Were all COCs included in the LCS? 0 o 0 0 
2) Was each LCS taken through the entire analytical procedure, including preparation and, if 
applicable, cleanup procedures? 0 • o o 
3) Were LCS's analyzed at required frequency? 0 o o 0 
4) Were LCS (and LCSD, if applicable) %Rs within the laboratory QC control limits? 0 0 o 0 
5) Does the detectability data document the laboratory's capability to detect the COCs at the MDL used 
to calculate the SQL's? • 0 0 o 533-01 

6) Was the LCSD RPD within QC limits? • 0 0 o 

1 

02090533.xls Page 1 of 5 



R10 

TNRCC LABORATORY REVIEW CHECKLIST (continued): REPORTABLE DATA 

oi 

DESCRIPTION 
MATRIX SPIKE (MS) and MATRIX SPIKE DUPLICATE (MSD) DATA: 

1) Were all project/method specified analytes included in the MS and MSD? 

2) Were MS/MSD analyzed at the appropriate frequency? 

3) Were MS (and MSD, if applicable) %Rs within the laboratory QC control limits? 

4) Were MS/MSD RPDs within laboratory QC limits? 

ANALYTICAL DUPLICATE DATA: 
1) Were appropriate analytical duplicates analyzed for each matrix? 

2) Were analytical duplicates analyzed at the appropriate frequency? 

3) Were RPD's or relative standard deviations within the laboratory QC control limits? 

METHOD QUANTITATION LIMITS (MQL'S) 

1) Are the MQL's for each method analyte listed and included in the laboratory data package? 

2) Do the MQL's correspond to the concentration of the lowest non-zero calibration standard? 

3) Are unadjusted MQL's included in the laboratory data package? 

OTHER PROBLEMS/ANOMALIES: 

1) Are all known problems/anomalies/special conditions noted in the LRC and ER? 

2) Were all necessary corrective actions performed successfully for the reported data? 

3) If requested, is the justification for elevated SQL's dcoumented? 

I SPL, Inc. LRC Date: 10/15/02 

BJ Hobbs, NM # 12832 Laboratory Project Number: 02090533 

| Bernadette A. Fini Prep Batch Number(s): See enclosed QC report 

Items identified by the letter "R" should be submitted to TNRCC in the Data Package. Items identified by the letter "S" should be retained and made available 
to the TNRCC upon request for a period of three years after the data are submitted. 
2 O = organic analyses; I = inorganic analyses (and general chemistry, when applicable); 

INA = Not applicable; 
NR = Not Reviewed; 

5 ER# = Exception Report identification number (an Exception Report should be completed for an item if "NR" or "No" is checked. 

fl 

I 
I 
E 

02090533.xls Page 2 of 5 



TNRCC LABORATORY REVIEW CHECKLIST (continued): SUPPORTING DATA 
'Laboratory Name: SPL, Inc. LRC Date: 10/15/02 
i 

Project Name: BJ Hobbs, NM # 12832 Laboratory Project Number: 02090533 

Reviewer Name: Bernadette A. Fini Prep Batch Number(s): See enclosed QC report 

Ol 

Ol 

DESCRIPTION 
INITIAL CALIBRATION (ICAL): 
1) Were response factors (RFs) and/or relative response factors (RRFs) within the method-required QC 
limits? 

2) Were percent RSDs or correlation coefficient criteria met? 

3) Was the number of standards recommended in the method used for all analytes? 

4) Were all points generated between the lowest and highest standard used to calculate the curve? 

5) Are ICAL data available for all instruments used? 

6) Has the initial calibration curve been verified using an appropriate second source standard? 

INITIAL AND CONTINUING CALIBRATION VERIFICATION (ICV AND CCV): 

1) Was the CCV analyzed at the method-required frequency? 

2) Were percent differences for each analyte within the method-required QC limits? 

3) Was the ICAL curve verified for each analyte of interest? 

4) Was the absolute value of the anlayte concentration in the inorganic CCB<MDL? 

MASS SPECTRAL TUNING: 

1) Was the appropriate compound for the method used for tuning? 

2) Were ion abundance data within the method-required QC limits? 

INTERNAL STANDARD (IS): 

Were IS area counts and retention times within the method-required QC limits? 

Ol RAW DATA (NELAC Section 1 Appendix A Glossary, and Section 5.12): 

1) Were the raw data (e.g., chromatograms, spectral data) reviewed by an analyst? 

2) Were all data associated with manual integrations flagged flagged on raw data? 

DUAL COLUMN CONFIRMATION: 

Did dual column confirmation results meet the method-required QC control limits? 

TENTATIVELY IDENTIFIED COMPOUNDS (TICs): 

If TICs were requested, were the mass spectra and TIC data subject to appropriate checks? 

INTERFERENCE CHECK SAMPLE (ICS) RESULTS: 

Were percent recoveries within method QC limits? 

SERIAL DILUTIONS, POST DIGESTION SPIKES, AND METHOD OF STANDARD ADDITIONS: 

Were percent differences, recoveries, and linearity within the QC limits specified in the method? 

Ol PROFICIENCY TEST REPORTS: 

Are proficiency testing or inter-laboratory comparison results on file? • • • 
oi METHOD DETECTION LIMIT (MDL) STUDIES: 

1) Was an MDL study performed for each reported analyte? LTJ 
2) Is the MDL either adjusted or supported by the analysis of DCSs? • 

• 

• 

• • 

• 533-03 

Ol STANDARDS DOCUMENTATION: 

1) Are all standards used in the analyses NI ST-traceable or obtained from other appropriate source? • • • 

1 
02090533.xls Page 3 of 5 



S14 

S15 

S16 

TNRCC LABORATORY REVIEW CHECKLIST (continued): SUPPORTING DATA 
SPL, Inc. 

BJ Hobbs, NM # 12832 

Bernadette A. Fini 

LRC Date: 

Laboratory Project Number: 

Prep Batch Number(s): 

10/15/02 

Analysis 

Ol 

Ol 

Ol 

DESCRIPTION 
COMPOUND/ANALYTE IDENTIFICATION PROCEDURES: 

Are the procedures for compound/analyte identification documented? 

DEMONSTRATION OF ANALYST COMPETENCY (DOC) : 

1) Was DOC conducted consistent with NELAC 5C or ISO 4.2.2? 

2) Is documentation of the analyst's competency up-to-date of and on file? 

VERIFICATION/VALIDATION DOCUMENTATION FOR METHODS 
1) Are all the methods used to generate the data documented, verified, and validated, where 
applicable, (NELAC 5.10.2 or ISO/IEC I7025 Section 5.4.5)? 

LABORATORY STANDARD OPERATING PROCEDURES(SOPS): 

1) Are laboratory SOP's current and on file for each method performed? 

IItems identified by the letter "R" should be submitted to TNRCC in the Data Package. Items identified by the letter "S" should be retained and made available 
O = organic analyses; I = inorganic analyses (and general chemistry, when applicable); 

3 NA = Not applicable; 

I
4 NR = Not Reviewed; 

ER# = Exception Report identification number (an Exception Report should be completed for an item if "NR" or "No" is checked. 

E 
02090533.xls Page 4 of 5 



TNRCC LABORATORY REVIEW CHECKLIST (continued): Exception Reports 

ER# Description 

SPL, Inc. LRC Date: 10/15/02 

BJ Hobbs, NM # 12832 Laboratory Project Number: 02090533 

Bernadette A. Fini Prep Batch Number(s): See enclosed QC report 

533-01 
Detectability check standards were analyzed with each MDL study. However, the data does not indicate that the analytes reported for this project can be 
detected at the MDL. 

533-02 For Purgeable Aromatics by Method 8021B analysis, in Batch R68774 the MS and MSD exceeded control limits for Ethylbenzene. 

533-03 
Detectability check standards were analyzed with each MDL study. However, the data does not indicate that the analytes reported for this project can be 
detected at the MDL. 

II 

r 
i 

i 
i 

i 

i 
02090533.xls Page 5 of 5 



I 
HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713)660-0901 

Brown & Caldwell 

ll 
Certificate of Analysis Number: 

02090533 

Reoort To: Brown & Caldwell Proiect Name: BJ Hobbs 12832 

Rick Rexroad Site: Hobbs, NM 
1415 Louisiana 

Suite 2509 
Site Address: 

Houston 

TX PO Number: 

77002- State: New Mexico 
ph: (713)759-0999 fax: (713)308-3886 

State Cert. No.: 

Fax To: Brown & Caldwell 

Rick Rexroad fax: (713) 308-3886 
Date ReDorted: 10/9/2002 

n 
n r a • 

11 Client Sample ID Lab Sample ID Matrix Date Collected Date Received COC ID HOLD 

| | l W - 5 02090533-01 Water 9/16/2002 3:45:00 PM 9/18/2002 8:00:00 AM 179997 • 
1v1W-10 02090533-02 Water 9/16/2002 7:30:00 PM 9/18/2002 8:00:00 AM 179997 • 
MW-11 A 02090533-03 Water 9/16/2002 5:15:00 PM 9/18/2002 8:00:00 AM 179997 • 

||/IW-12D 02090533-04 Water 9/16/2002 4:42:00 PM 9/18/2002 8:00:00 AM 179997 • 
| lW-14 02090533-05 Water 9/16/2002 7:20:00 PM 9/18/2002 8:00:00 AM 179997 • 
MW-15 02090533-06 Water 9/16/2002 6:14:00 PM 9/18/2002 8:00:00 AM 179997 • 

E 
I 
fl 

10/9/2002 

Date 

Ted Yen 

Quality Assurance Officer 

I 10/9/2002 8:13:23 AM 



t 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Cl ient Sample ID MW-5 Col lected: 09/16/2002 15:45 SPL Sample ID: 02090533-01 

Site: Hobbs, NM 

Analyses/Method Result QUAL SQL MDL MQL PQL DF Date Analvzed Analys 

ALKALINITY, B ICARBONATE M2320 B Units: mg/L 

Alkalinity, Bicarbonate 249 1 0.77 2 2 1 09/28/02 17:00 DG 

ALKALINITY, C A R B O N A T E M2320 B Units: mg/L 

Alkalinity, Carbonate ND 1 0.77 2 2 1 09/28/02 17:00 DG 

CHLORIDE, TOTAL E325.3 Units: mg/L 

Chloride 121 2.5 0.66 1 5 5 09/26/02 16:30 CV 

D I E S E L RANGE ORGANICS SW8015B Units: ug/mL 

Diesel Range Organics 0.3 J0.1 1 1 09/20/02 18:00 AR 

Surr: n-Pentacosane 59.4 % 18-120 1 09/20/02 18:00 AR 

PreD Method PreD Date PreD Initials 

SW3510C 09/20/2002 9:14 KL 

GASOLINE RANGE ORGANICS SW8015B Units: mg/L 

Gasoline Range Organics ND 0.05 0.028 0.1 0.1 1 09/30/02 14:01 DL 

Surr: 1,4-Difluorobenzene 96.7 % 74-121 1 09/30/02 14:01 DL 

Surr: 4-Bromofluorobenzene 94.7 % 55-150 1 09/30/02 14:01 DL 

H E A D S P A C E G A S ANALYSIS RSK147 Units: mg/L 

Methane 0.002 0.0006 0.0012 0.0012 0.0012 1 09/26/02 14:27 ER 

NITROGEN, NITRATE (AS N) E300 Units: mg/L 

Nitrogen, Nitrate (As N) 2.4 0.05 0.03 0.1 0.1 1 09/18/02 13:00 SN 

P U R G E A B L E AROMATICS SW8021B Units: ug/L 

Benzene ND 0.074 0.074 1 1 1 09/30/02 14:01 DL 

Ethylbenzene ND 0.068 0.068 1 1 1 09/30/02 14:01 DL 

Toluene ND 0.11 0.106 1 1 1 09/30/02 14:01 DL 

Xylenes.Total ND 0.082 0.082 1 1 1 09/30/02 14:01 DL 

Surr: 4-Bromofluorobenzene 97.9 % 56-158 1 09/30/02 14:01 DL 

Surr: 1,4-Difluorobenzene 97.5 % 46-160 1 09/30/02 14:01 DL 

S U L F A T E E300 Units: mg/L 

Sulfate 105 1 0.04 0.2 2 10 09/30/02 15:22 CV 

Qualifiers: ND/U - Not Detected above Sample Quantitation Limit >PCL - Result exceeds Protective Concentration Limit 

B - Analyte detected in associated Method Blank above MDL D - Surrogate Recovery not reportable due to dilution 

* - Surrogate Recovery Outside QC Limits Ml - Matrix Interference 

J - Estimated Value between MDL and MQL 
10/9/2002 8:13:26 AM 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID MW-10 Col lected: 09/16/2002 19:30 SPL Sample ID: 02090533-02 

Site: Hobbs , NM 

Analyses/Method Result QUAL SQL MDL MQL PQL DF Date Analyzed Analys 

ALKALINITY, BICARBONATE M2320 B Units: mg/L 

Alkalinity, Bicarbonate 844 0.77 0.77 2 2 1 09/28/02 17:00 DG 

ALKALINITY, CARBONATE M2320 B Units: mg/L 

Alkalinity, Carbonate ND 0.77 0.77 2 2 1 09/28/02 17:00 DG 

CHLORIDE, TOTAL E325.3 Units: mg/L 

Chloride 1030 16 0.66 1 25 25 09/26/02 16:30 CV 

D I E S E L RANGE ORGANICS SW8015B Units: ug/mL 

Diesel Range Organics 3 J J0.5 1 5 09/20/02 18:40 AR 
Surr: n-Pentacosane 60.2 % 18-120 5 09/20/02 18:40 AR 

Prep Method PreD Date PreD Initials 
SW3510C 09/20/2002 9:14 KL 

GASOLINE RANGE ORGANICS SW8015B Units: mg/L 

Gasoline Range Organics ND 0.05 0.028 0.1 0.1 1 09/30/02 14:26 DL 
Surr: 1,4-Difluorobenzene 101 % 74-121 1 09/30/02 14:26 DL 
Surr: 4-Bromofluorobenzene 104 % 55-150 1 09/30/02 14:26 DL 

H E A D S P A C E G A S ANALYSIS RSK147 Units: mg/L 

Methane 0.006 0.0012 0.0012 0.0012 0.0012 1 09/26/0214:41 ER 

NITROGEN, NITRATE (AS N) E300 Units: mg/L 

Nitrogen, Nitrate (As N) ND 0.03 0.03 0.1 0.1 1 09/18/02 13:00 SN 

P U R G E A B L E AROMATICS SW8021B Units: ug/L 

Benzene ND 0.074 0.074 1 1 1 09/30/02 14:26 DL 
Ethylbenzene 0.1 J 0.068 0.068 1 1 1 09/30/02 14:26 DL 
Toluene ND 0.11 0.106 1 1 1 09/30/02 14:26 DL 
Xylenes.Total ND 0.082 0.082 1 1 1 09/30/02 14:26 DL 

Surr: 4-Bromofluorobenzene 99.8 % 56-158 1 09/30/02 14:26 DL 
Surr: 1,4-Difluorobenzene 98.3 % 46-160 1 09/30/0214:26 DL 

S U L F A T E E300 Units: mg/L 

Sulfate 318 5 0.04 0.2 10 50 09/30/02 15:22 CV 

Qualifiers: ND/U - Not Detected above Sample Quantitation Limit >PCL - Result exceeds Protective Concentration Limit 

B - Analyte detected in associated Method Blank above MDL D - Surrogate Recovery not reportable due to dilution 

* - Surrogate Recovery Outside QC Limits Ml - Matrix Interference 

J - Estimated Value between MDL and MQL 
10/9/2002 8:13:26 AM 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID MW-11A Col lected: 09/16/2002 17:15 SPL Sample ID: 02090533-03 

Site: Hobbs, NM 

Analyses/Method Result QUAL SQL MDL MQL PQL DF Date Analyzed Analy 

ALKALINITY, BICARBONATE M2320 B Units: mg/L 

Alkalinity, Bicarbonate 364 0.77 0.77 2 2 1 09/28/02 17:00 DG 

ALKALINITY, CARBONATE M2320 B Units: mg/L 

Alkalinity, Carbonate ND 0.77 0.77 2 2 1 09/28/02 17:00 DG 

CHLORIDE, TOTAL E325.3 Units: mg/L 

Chloride 1550 16 0.66 1 25 25 09/26/02 16:30 CV 

D I E S E L RANGE ORGANICS SW8015B Units: ug/mL 

Diesel Range Organics 1 J J0.5 1 5 09/20/02 19:19 AR 

Surr: n-Pentacosane 61.6 % 18-120 5 09/20/02 19:19 AR 

PreD Method PreD Date PreD Initials 

SW3510C 09/20/2002 9:14 KL 

GASOLINE RANGE ORGANICS SW8015B Units: mg/L 

Gasoline Range Organics 0.2 0.05 0.028 0.1 0.1 1 09/30/02 14:52 DL 

Surr: 1,4-Difluorobenzene 101 % 74-121 1 09/30/02 14:52 DL 

Surr: 4-Bromofluorobenzene 134 % 55-150 1 09/30/02 14:52 DL 

H E A D S P A C E G A S ANALYSIS RSK147 Units: mg/L 

Methane ND 0.0012 0.0012 0.0012 0.0012 1 09/26/02 14:57 ER 

NITROGEN, NITRATE (AS N) E300 Units: mg/L 

Nitrogen, Nitrate (As N) 0.3 0.03 0.03 0.1 0.1 1 09/18/02 13:00 SN 

P U R G E A B L E AROMATICS SW8021B Units: ug/L 

Benzene 9 0.074 0.074 1 1 1 09/30/02 14:52 DL 

Ethylbenzene 41 0.068 0.068 1 1 1 09/30/0214:52 DL 

Toluene ND 0.11 0.106 1 1 1 09/30/02 14:52 DL 

Xylenes.Total ND 0.082 0.082 1 1 1 09/30/02 14:52 DL 

Surr: 4-Bromofluorobenzene 112 % 56-158 1 09/30/02 14:52 DL 

Surr: 1,4-Difluorobenzene 103 % 46-160 1 09/30/02 14:52 DL 

S U L F A T E E300 Units: mg/L 

Sulfate 383 5 0.04 0.2 10 50 09/30/02 15:22 CV 

Qualifiers: ND/U - Not Detected above Sample Quantitation Limit >PCL - Result exceeds Protective Concentration Limit 

B - Analyte detected in associated Method Blank above MDL D - Surrogate Recovery not reportable due to dilution 

* - Surrogate Recovery Outside QC Limits Ml - Matrix Interference 

J - Estimated Value between MDL and MQL 
10/9/2002 8:13:26 AM 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID MW-12D Col lected: 09/16/2002 16:42 SPL Sample ID: 02090533-04 

Site: Hobbs, NM 

Analyses/Method Result QUAL SQL MDL MQL PQL DF Date Analyzed Analys 

ALKALINITY, BICARBONATE M2320 B Units: mg/L 

Alkalinity, Bicarbonate 262 0.77 0.77 2 2 1 09/28/02 17:00 DG 

ALKALINITY, CARBONATE M2320 B Units: mg/L 

Alkalinity, Carbonate ND 0.77 0.77 2 2 1 09/28/02 17:00 DG 

CHLORIDE, TOTAL E325.3 Units: mg/L 

Chloride 86 1.3 0.66 1 2 2 09/26/02 16:30 CV 

D I E S E L RANGE ORGANICS SW8015B Units: ug/mL 

Diesel Range Organics 0.2 J0.1 1 1 09/20/02 19:58 AR 

Surr: n-Pentacosane 41.0 % 18-120 1 09/20/02 19:58 AR 

PreD Method PreDDate | PreD Initials 

SW3510C 09/20/2002 9:14 KL 

GASOLINE RANGE ORGANICS SW8015B Units: mg/L 

Gasoline Range Organics ND 0.05 0.028 0.1 0.1 1 09/30/02 15:17 DL 
Surr: 1,4-Difluorobenzene 98.3 % 74-121 1 09/30/02 15:17 DL 

Surr: 4-Bromofluorobenzene 95.7 % 55-150 1 09/30/02 15:17 DL 

H E A D S P A C E G A S ANALYSIS RSK147 Units: mg/L 

Methane ND 0.0012 0.0012 0.0012 0.0012 1 09/26/02 15:25 ER 

NITROGEN, NITRATE (AS N) E300 Units: mg/L 

Nitrogen, Nitrate (As N) 0.06 J0.03 0.03 0.1 0.1 1 09/18/02 13:00 SN 

P U R G E A B L E AROMATICS SW8021B Units: ug/L 

Benzene ND 0.074 0.074 1 1 1 09/30/02 15:17 DL 

Ethylbenzene ND 0.068 0.068 1 1 1 09/30/02 15:17 DL 

Toluene ND 0.11 0.106 1 1 1 09/30/02 15:17 DL 

Xylenes.Total ND 0.082 0.082 1 1 1 09/30/02 15:17 DL 

Surr: 4-Bromofluorobenzene 97.3 % 56-158 1 09/30/02 15:17 DL 
Surr: 1,4-Difluorobenzene 97.8 % 46-160 1 09/30/02 15:17 DL 

S U L F A T E E300 Units: mg/L 

Sulfate 172 2 0.04 0.2 4 20 09/30/02 15:22 CV 

Qualifiers: ND/U - Not Detected above Sample Quantitation Limit >PCL - Result exceeds Protective Concentration Limit 

B - Analyte detected in associated Method Blank above MDL D - Surrogate Recovery not reportable due to dilution 

* - Surrogate Recovery Outside QC Limits Ml - Matrix Interference 

J - Estimated Value between MDL and MQL 
10/9/2002 8:13:26 AM 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID MW-14 Col lected: 09/16/2002 19:20 SPL Sample ID: 02090533-05 

Site: Hobbs, NM 

Analyses/Method Result QUAL SQL MDL MQL PQL DF Date Analyzed Analyst 

CHLORIDE, TOTAL E325.3 Units: mg/L 

Chloride 293 3^3 066 1 5 5 09/26/02 16:30 CV~~ 

Qualifiers: ND/U - Not Detected above Sample Quantitation Limit >PCL - Result exceeds Protective Concentration Limit 

B - Analyte detected in associated Method Blank above MDL D - Surrogate Recovery not reportable due to dilution 

* - Surrogate Recovery Outside QC Limits Ml - Matrix Interference 

J - Estimated Value between MDL and MQL 
10/9/2002 8:13:27 AM 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID MW-15 Collected: 09/16/2002 18:14 SPL Sample ID: 02090533-06 

Site: Hobbs, NM 

Analyses/Method Result QUAL SQL MDL MQL PQL DF Date Analyzed Analyst 

CHLORIDE, TOTAL E325.3 Units: mg/L 

Chloride 246 3.3 0.66 1 5 5 09/26/02 16:30 CV 

Qualifiers: ND/U - Not Detected above Sample Quantitation Limit >PCL - Result exceeds Protective Concentration Limit 
B - Analyte detected in associated Method Blank above MDL D - Surrogate Recovery not reportable due to dilution 
* - Surrogate Recovery Outside QC Limits Ml - Matrix Interference 

J - Estimated Value between MDL and MQL 
10/9/2002 8:13:27 AM 
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Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs 12832 

\nalysis: 

l/lethod: 

Diesel Range Organics 

SW8015B 

WorkOrder: 

Lab Batch ID: 
02090533 
22579 

IfftunlD: 

|J\nalysis Date: 
Preparation Date: 

Method Blank 

HP_V_020920C-1327781 Units: 

09/20/2002 18:40 Analyst: 

09/20/2002 9:14 Prep By: 

ug/mL 

AR 

KL Method SW3510C 

Analyte Result Qual Rep Limit 
Diesel Ranae Organics ND 1.0 

Surr: n-Pentacosane 74.4 18-120 

Samples in Analytical Batch: 

Lab Sample ID 

02090533-01B 

02090533-02B 

02090533-03B 

02090533-04B 

Client Sample ID 

MW-5 

MW-10 

MW-11 A 

MW-12D 

Laboratory Control Sample (LCS) 

fl 
RunID: HP_V_020920C-1327778 

Analysis Date: 09/20/2002 18:00 

Preparation Date: 09/20/2002 9:14 

Units: ug/mL 

Analyst: AR 

Prep By: KL Method SW3510C 

Analyte Spike 
Added 

Result Percent 
Recovery 

Qual Lower 
Limit 

Upper 
Limit 

Diesel Range Organics 2.5 2.1 84 21 175 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

I Sample Spiked: 02090558-02 
RunID: HP_V_020920C-1327785 

Analysis Date: 09/20/2002 21:54 

Preparation Date: 09/20/2002 9:14 

Units: ug/mL 

Analyst: AR 

Prep By: KL Method SW3510C 

j Analyte Sample 
Result 

MS 
Spike 
Added 

MS 
Result 

MS 
Qual 

MS % 
Rcvry 

MSD 
Spike 
Added 

MSD 
Result 

MSD % 
Rcvry 

MSD 
Qual 

RPD RPD 
Qual 

RPD 
Limit 

Low 
Limit 

High 
Limit 

^TJiesel Range Organics ND 5 3.5 61 5 3.8 68 11 39 13 130 

fl 

I 
Qualifiers: 

I! 
II 

ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 

10/9/2002 8:13:28 AM 
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Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs 12832 

Analysis: 

iMethod: 

Headspace Gas Analysis 

RSK147 

WorkOrder: 

Lab Batch ID: 

02090533 

R68587 

ff 
•lAi 

Method Blank 

IRunlD: VARCL020926B-1332096 Units: mg/L 

nalysis Date: 09/26/2002 13:29 Analyst: ER 

Analyte Result Qual Rep Limit 

Methane ND 0.0012 

Samples in Analytical Batch: 

Lab Sample ID 

02090533-01C 
02090533-02C 
02090533-03C 
02090533-04C 

Client Sample ID 

MW-5 

MW-10 

MW-11 A 

MW-12D 

fl 
II 
I 
I 
« 

II 
D 

Original Sample: 

RunID: 

Analysis Date: 

Sample Duplicate 

02090539-03 
VARC_020926B-1332104 Units: 

09/26/200216:04 Analyst: 

mg/L 

ER 

Analyte Sample 
Result 

DUP 
Result 

DUP 
Result 

RPD RPD 
Limit 

Butane ND ND 0 50 
Ethane 0.003 0.0028 6 50 

Ethylene ND ND 0 50 
Isobutane ND ND 0 50 
Methane 0.013 0.0122 3 50 

Propane ND ND 0 50 

Propylene ND ND 0 50 

fl 
1 
II 
II 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 

ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

10/9/2002 8:13:28 AM 
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Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs 12832 

nalysis: 

ethod: 

Purgeable Aromatics 
SW8021B 

WorkOrder: 

Lab Batch ID: 
02090533 
R68774 

Method Blank 

unID: HP_U_020930A-1336179 Units: ug/L 

nalysis Date: 09/30/2002 13:35 Analyst: DL 

Analyte Result Qual Rep Limit 
Benzene ND 1.0 
Ethylbenzene ND 1.0 
Toluene ND 1.0 
Xylenes.Total ND 1.0 

Sum 1,4-Difluorobenzene 97.1 46-160 
Surr: 4-Bromofluorobenzene 97.1 56-158 

Samples in Analytical Batch: 

Lab Sample ID 

02090533-01A 

02090533-02A 

02090533-03A 

02090533-04A 

Client Sample ID 

MW-5 

MW-10 

MW-11 A 

MW-12D 

1 
I 
IF 

RunID: 
Analysis Date: 

Laboratory Control Sample (LCS) 

HP_U_020930A-1336178 Units: ug/L 

09/30/2002 12:45 Analyst: DL 

Analyte Spike 
Added 

Result Percent 
Recovery 

Qual Lower 
Limit 

Upper 
Limit 

Benzene 50 50.2 100 70 130 

Ethylbenzene 50 53.1 106 70 130 
Toluene 50 52.1 104 70 130 
Xylenes.Total 150 160 107 70 130 

I 
Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 02090533-03 

RunID: HP_U_020930A-1336408 Units: ug/L 

Analysis Date: 09/30/2002 16:08 Analyst: DL 

I Analyte Sample 
Result 

MS 
Spike 
Added 

MS 
Result 

MS 
Qual 

MS % 
Rcvry 

MSD 
Spike 
Added 

MSD 
Result 

MSD % 
Rcvry 

MSD 
Qual 

RPD RPD 
Qual 

RPD 
Limit 

Low 
Limit 

High 
Limit 

Iflenzene 9.30 20 36.8 137 20 37.7 142 3.41 21 32 164 

Ethylbenzene 41.1 20 71 * 149* 20 72.8 158 * 5.85 19 52 142 

1 
loluene ND 20 20.9 104 20 21.4 107 2.43 20 38 159 

1 Xylenes.Total ND 60 63 100 60 64 110 1.6 18 53 144 

1 
I 
1 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 10/9/2002 8-13-29 AM 
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II 
I 
II 

nalysis: 

ethod: 

Quality Control Report 

Gasoline Range Organics 

SW8015B 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs12832 

WorkOrder: 

Lab Batch ID: 
02090533 
R68775 

Method Blank 

unID: HP_U_020930B-1336186 Units: mg/L 

nalysis Date: 09/30/2002 13:35 Analyst: DL 

II 
Analyte Result Qual Rep Limit 

Gasoline Range Orqanics ND 0.10 
Surr: 1,4-Difluorobenzene 97.3 74-121 
Surr: 4-Bromofluorobenzene 95.7 55-150 

Samples in Analytical Batch: 

Lab Sample ID 
02090533-01A 

02090533-02A 

02090533-03A 

02090533-04A 

Client Sample ID 

MW-5 

MW-10 

MW-11 A 

MW-12D 

II 
H 

Laboratory Control Sample (LCS) 

RunID: HP_U_020930B-1336185 Units: mg/L 

Analysis Date: 09/30/2002 13:10 Analyst: DL 

Analyte Spike Result Percent Qual Lower Upper 
Added Recovery Limit Limit 

Gasoline Range Organics 1 0.93 93 70 130 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 

RunID: 

Analysis Date: 

02090533-04 

HP_U_020930B-1336511 

09/30/2002 16:59 

Units: mg/L 

Analyst: DL 

X Analyte Sample MS MS MS MS % MSD MSD MSD % MSD RPD RPD RPD Low High 
Result Spike Result Qual Rcvry Spike Result Rcvry Qual Qual Limit Limit Limit 

Added Added 

|GasOline Range Organics ND 0.9 0.95 110 0.9 0.96 110 1.1 36 36 160 

1 
I 
I Qualifiers: 

fl. 
n 

1 

Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 

ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

10/9/2002 8:13:29 AM 
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Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs 12832 

nalysis: 

ethod: 

Nitrogen, Nitrate (As N) 

E300 

WorkOrder: 

Lab Batch ID: 
02090533 
R68305 

Method Blank 

unID: WET_020918ZB-1326525 Units: mg/L 

nalysis Date: 09/18/2002 11:45 Analyst: SN 

Analyte Result Qual Rep Limit 

Nitrogen, Nitrate (As N) ND 0.10 

Samples in Analytical Batch: 

Lab Sample ID 

02090533-01D 

02090533-02D 

02090533-03D 

02090533-04D 

Client Sample ID 

MW-5 

MW-10 

MW-11 A 

MW-12D 

II 
II 
II 

Laboratory Control Sample (LCS) 

RunID: WETJD20918ZB-1326526 Units: mg/L 

Analysis Date: 09/18/2002 11:45 Analyst: SN 

Analyte Spike 
Added 

Result Percent 
Recovery 

Qual Lower 
Limit 

Upper 
Limit 

Nitrogen, Nitrate (As N) 10 9.71 97 85 115 

II 
« 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 02090539-01 

RunID: WET.020918ZB-1326528 Units: mg/L 

Analysis Date: 09/18/2002 13:00 Analyst: SN 

" Analyte Sample MS MS MS MS % MSD MSD MSD % MSD RPD RPD RPD Low High " Analyte 
Result Spike Result Qual Rcvry Spike Result Rcvry Qual Qual Limit Limit Limit 

1 1 Added Added 

^Nitrogen, Nitrate (As N) ND 10 10.67 106.7 10 10.72 107.2 0.5050 20 80 120 

II 
fl 
fl 
I Qualifiers: Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 

ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

10/9/2002 8:13:29 AM 



II 
Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs 12832 

nalysis: 

ethod: 

Chloride, Total 

E325.3 

WorkOrder: 

Lab Batch ID: 
02090533 
R68665 

I 
II 

Method Blank 

unID: WET_020926L-1334114 Units: mgA. 

nalysis Date: 09/26/2002 16:30 Analyst: CV 

Analyte Result Qual | Rep Limit 
Chloride ND I 1.0 

Samples in Analytical Batch: 

Lab Sample ID 
02090533-01D 

02090533-02D 

02090533-03D 

02090533-04D 

02090533-05D 

02090533-06D 

Client Sample ID 

MW-5 

MW-10 

MW-11 A 

MW-12D 

MW-14 

MW-15 

1 
ll 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

WET.020926L-1334116 Units: mg/L 

09/26/2002 16:30 Analyst: CV 

Analyte Spike 
Added 

Result Percent 
Recovery 

Qual Lower 
Limit 

Upper 
Limit 

Chloride 99.1 95.6 96 90 110 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 

RunID: 

Analysis Date: 

02090533-01 

WET_020926L-1334118 

09/26/2002 16:30 
Units: mg/L 

Analyst: CV 

T Analyte Sample MS MS MS MS% MSD MSD MSD % MSD RPD RPD RPD Low High 
Result Spike Result Qual Rcvry Spike Result Rcvry Qual Qual Limit Limit Limit 

Added Added 

^Chloride 120.6 250 370.4 99.93 250 370.4 99.93 0 20 85 115 

1 
1 
1 
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 

Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 10/9/2002 8:13:29 AM 



II 

fl 
ff 

Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs 12832 

nalysis: 

ethod: 

Alkalinity, Bicarbonate 

M2320 B 

WorkOrder: 

Lab Batch ID: 
02090533 

R68693 

ll 
Method Blank 

unID: WET.020928A-1334553 Units: mg/L 

nalysis Date: 09/28/2002 17:00 Analyst: DG 

Analyte Result Qual Rep Limit 
Alkalinity, Bicarbonate ND 2.0 

Samples in Analytical Batch: 

Lab Sample ID 

02090533-01D 

02090533-02D 

02090533-03D 

02090533-04D 

Client Sample ID 

MW-5 

MW-10 

MW-11 A 

MW-12D 

II 
II 

II 

II 
H 
H 
II 

Laboratory Control Sample (LCS) 

RunID: WET_020928A-1334555 Units: mg/L 

Analysis Date: 09/28/2002 17:00 Analyst: DG 

Analyte Spike 
Added 

Result Percent 
Recovery 

Qual Lower 
Limit 

Upper 
Limit 

Alkalinity, Bicarbonate 85.9 87.1 101 90 110 

Sample Duplicate 

Original Sample: 02090533-01 
RunID: WET_020928A-1334556 Units: mg/L 

Analysis Date: 09/28/2002 17:00 Analyst: DG 

Analyte Sample 
Result 

DUP 
Result 

DUP 
Result 

RPD RPD 
Limit 

Alkalinity, Bicarbonate 249 250 0 20 

II 
II 
II 

Qualifiers: Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 

ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 
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BJ Hobbs 12832 

Alkalinity, Carbonate 

M2320 B 

WorkOrder: 

Lab Batch ID: 

02090533 

R68694 

Method Blank 

unID: WET_020928B-1334562 Units: mg/L 

nalysis Date: 09/28/2002 17:00 Analyst: DG 

Samples in Analytical Batch: 

| Analyte Result Qual Rep Limit 
lAlkalinity, Carbonate ND 2.0 

Lab Sample ID 

02090533-01D 

02090533-02D 

02090533-03D 

02090533-04D 

Client Sample ID 

MW-5 

MW-10 

MW-11 A 

MW-12D 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

WET_020928B-1334564 

09/28/2002 17:00 

Units: mg/L 

Analyst: DG 

I 
( Analyte Spike 

Added 
Result Percent 

Recovery 
Qual Lower 

Limit 
Upper 
Limit 

Alkalinity, Carbonate 85.9 87.1 101 90 110 

I Original Sample: 

RunID: 

Analysis Date: 

Sample Duplicate 

02090533-01 
WET_020928B-1334565 Units: 

09/28/2002 17:00 Analyst: 

mg/L 

DG 

Analyte Sample 
Result 

DUP 
Result 

DUP 
Result 

RPD RPD 
Limit 

Alkalinity, Carbonate ND ND 0 20 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

| J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

jThe percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 
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HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs 12832 

.nalysis: 

ethod: 

Sulfate 
E300 

WorkOrder: 

Lab Batch ID: 
02090533 
R68817 

Method Blank 

lunID: WET_020930M-1337041 Units: mg/L 

malysis Date: 09/30/2002 15:22 Analyst: CV 

Analyte Result Qual Rep Limit 
Sulfate ND 0.20 

Samples in Analytical Batch: 

Lab Sample ID 

02090533-01D 

02090533-02D 

02090533-03D 

02090533-04D 

Client Sample ID 

MW-5 

MW-10 

MW-11 A 

MW-12D 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

WET_020930M-1337042 

09/30/2002 15:22 

Units: mg/L 

Analyst: CV 

Analyte Spike 
Added 

Result Percent 
Recovery 

Qual Lower 
Limit 

Upper 
Limit 

Sulfate 10 9.09 91 85 115 

II 
Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 02090533-01 

RunID: WET_020930M-1337044 Units: mg/L 

Analysis Date: 09/30/2002 15:22 Analyst: CV 

W Analyte Sample MS MS MS MS% MSD MSD MSD % MSD RPD RPD RPD Low High 
Result Spike Result Qual Rcvry Spike Result Rcvry Qual Qual Limit Limit Limit 

Jl Added Added 

Ipulfate 105.5 100 214.5 109.0 100 208.4 102.9 5.746 20 80 120 

II 
E 
fl Qualifiers: 

fl 
Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 

ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 
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HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Sample Receipt Checklist 

Workorder: 02090533 Received By: RT 

Date and Time Received: 9/18/2002 8:00:00 AM Carrier name: Client 

Temperature: 5 Chilled by: Water Ice 

1 Shipping container/cooler in good condition? Yes 0 

2 Custody seals intact on shippping container/cooler? Yes 0 

q Custody seals intact on sample bottles? Yes 

4 Chain of custody present? Yes 0 

g Chain of custody signed when relinquished and received? Yes 0 

g Chain of custody agrees with sample labels? Yes 0 

•j Samples in proper container/bottle? Yes 0 

g Sample containers intact? Yes 0 

Q Sufficient sample volume for indicated test? Yes 0 

-j Q All samples received within holding time? Yes 0 

-| -| Container/Temp Blank temperature in compliance? Yes 0 

-| 2 Water - VOA vials have zero headspace? Yes 0 

-| g Water - pH acceptable upon receipt? Yes 0 

No • Not Present • 

No • Not Present • 

No • Not Present 0 

NoD 

NoD 

No • 

No • 

NoD 

NoD 

No • 

No • 

No • Not Applicable • 

No • Not Applicable • 

SPL Representative: 

Client Name Contacted: 

Non Conformance 
Issues: 

Client Instructions: 

Contact Date & Time: 
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1.0 INTRODUCTION 

Brown and Caldwell conducted a 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 

in September 2001. This report presents a description of the groundwater sampling field activities, 

a summary and evaluation of the analytical results, and an evaluation of remedial technologies 

being applied at the facility. A groundwater potentiometric surface map and a hydrocarbons 

concentration map are included. 

A layout of the facility is shown in Figure 1. The facility formerly operated an on-site fueling 

system. Subsurface impact near the former diesel fueling system was detected by the New Mexico 

Oil Conservation Division (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 ofthe diesel fuel release. 

A biosparging system was activated in November 1995 and expanded in March/April 1997 and 

February/March 1998 to remediate soil and groundwater at the former fuel island area of the 

facility. The biosparging system was deactivated on November 1, 2000 after achieving cleanup 

goals for groundwater. The confirmation soil sampling program specified in the NMOCD-

approved Remedial Action Plan (RAP) for the facility was conducted in July 2001. The results of 

the confirmation soil sampling program were presented to NMOCD in the report for the June 2001 

groundwater sampling event. The September 2001 sampling event is the first groundwater 

sampling event conducted since the completion of the confirmation soil boring program. 

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

groundwater monitoring program was expanded 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. 
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A site chronology detailing the history of investigations into and remediation of soil and 

groundwater impacts in the former fueling system and the former field waste tanks areas of the 

facility is presented in Table 1. 
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2.0 FIELD ACTIVITIES AND RESULTS 

Brown and Caldwell purged and sampled 10 monitor wells at the facility during the September 

2001 groundwater sampling event to determine concentrations of dissolved-phase hydrocarbons in 

groundwater and to evaluate general groundwater quality in the area of the facility. Monitor well 

locations are shown in Figure 1. The following subsections describe the field activities conducted 

by Brown and Caldwell at the facility in September 2001 and present the results of the associated 

groundwater analyses. 

2.1 Groundwater Sampling Activities 

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

the wells. Groundwater levels were measured to the nearest 0.01 foot with an oil/water interface 

probe. Current and historic groundwater elevation data are presented in Table 2. The groundwater 

elevation data indicate that the groundwater flow direction is to the east/northeast, with a hydraulic 

gradient of approximately 0.008 foot/foot. A groundwater elevation map for September 10, 2001 is 

presented in Figure 2. The groundwater elevation data presented in Table 2 indicate that 

groundwater levels have declined in all monitor wells at the facility since late 1995. Monitor wells 

MW-12 and OW-4 did not contain sufficient water in September 2001 for collection of 

groundwater samples. Monitor well MW-12D is located adjacent to monitor well MW-12 and is 

screened in a deeper portion of the aquifer than is monitor well MW-12. Brown and Caldwell 

collected a groundwater sample from monitor well MW-12D in lieu of sampling monitor well 

MW-12. 

All wells except monitor well MW-10 were purged and sampled using a bladder pump. Downhole 

tubing was decontaminated between each usage by pumping distilled water through the full length 

of the tubing to clean its interior and by rinsing its exterior with distilled water. Monitor well MW-

10, which contained only a minimal quantity of water, was sampled with a disposable bailer. The 

wells were sampled in general order of least impacted to most impacted (based on analytical results 
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from the June 2001 sampling event) to further mitigate the potential for cross-contamination of 

wells. 

Field parameter measurements for pH, conductivity, oxidation-reduction (redox) potential, 

dissolved oxygen, and temperature were collected from wells containing an adequate volume of 

water during and upon completion of well purging. 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 typically measured upon conclusion of purging 

activities. 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 directly from the discharge line of the bladder pump upon 

completion of purging operations or, in the case of monitor well MW-10, by pouring recovered 

water from a bailer. Each sample was transferred to laboratory-prepared, clean glass or plastic 

containers sealed with Teflon®-lined lids, labeled, and placed on ice in an insulated cooler for 

delivery to Southern Petroleum Laboratory in Houston, Texas for analysis. Completed chain-of-

custody documentation was provided for all samples. 

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 an on-site water reclamation system for re-use by 

BJ Services. 

2.2 Results of Groundwater Analyses 

Groundwater samples from monitor wells MW-14 and MW-15 were analyzed for chloride content 

using Method 325.3. Groundwater samples from the remaining wells sampled in September 2001 

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

using EPA Method 8015B and for benzene, toluene, ethylbenzene, and xylenes (BTEX) using EPA 

P:\Wp\BJSERV\ 12832\086r.doc 

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

4 



Method 8021. Selected wells were also sampled for natural attenuation evaluation parameters. The 

laboratory analytical reports and chain-of-custody documentation for the groundwater samples 

collected during the September 2001 sampling event are provided in Appendix B. 

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

Figure 3 presents a hydrocarbons concentration map for the September 2001 sampling event. 

Benzene concentrations in excess ofthe laboratory detection limit were reported in only two of the 

eight groundwater samples submitted for BTEX analysis during this sampling event. Benzene 

concentrations were below the New Mexico Water Quality Control Commission (NMWQCC) 

standard of 0.01 milligrams per liter (mg/L) in all wells. Benzene has not been detected in former 

fuel island source area monitor wells MW-3, MW-4, or MW-13 since June 1999, March 1999, and 

June 2000, respectively. Adjustments to the biosparging system in July 1999 and March 2000 to 

increase air flow to the monitor well MW-13 area resulted in decreases in the concentration of 

benzene in monitor well MW-13 from 1.5 mg/L on July 2, 1999 to the present non-detectable 

concentration. 

Table 5 presents current and historic results for chloride analyses performed on groundwater 

samples collected at the facility. The respective chloride concentrations of 245 mg/L and 228 mg/L 

in downgradient wells MW-14 and MW-15 in September 2001 are less than the NMWQCC 

standard of 250 mg/L for chloride. The chloride concentration in monitor well MW-15 has 

remained essentially constant from the time of its installation in January 2001 to the present. The 

chloride concentration in monitor well MW-14 has decreased from 368 mg/L to less than 250 mg/L 

during this time period. 

Groundwater samples from selected wells were analyzed for sulfate by Method 300.0 and dissolved 

methane by Method RSK-SOP 147/175 to assist in evaluation of natural attenuation processes at 

the facility. In accordance with standard procedures for evaluating natural attenuation processes, 

sample aliquots designated for nitrate analysis by Method 300.0 were also collected from the 

selected wells on September 10, 2001. Method 300.0 specifies a maximum holding time of 48 
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hours between collection of samples and completion of nitrate analyses. Nitrate analyses of 

groundwater samples collected on September 10, 2001 could not be completed within 48 hours due 

to the national events of September 11, 2001, however. Nitrate analyses from monitor wells MW-

5, MW-10, MW-11 A, and MW-12D will be performed during upcoming groundwater sampling 

events. The current and historic results for nitrate, sulfate, and dissolved methane analyses 

performed on groundwater samples from monitor wells MW-5, MW-10, MW-11 A, MW-12, and 

MW-12D are presented in Table 6. 
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3.0 EVALUATION OF REMEDIAL TECHNOLOGIES 

The following subsections present evaluations of the remedial technologies applied at the former 

fueling system and former field waste tanks areas of the BJ Services facility at Hobbs, New 

Mexico. 

3.1 Biosparging System at the Former Fueling System Area 

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 at the former fueling system area of the facility in the RAP submitted to the 

NMOCD in May 1994. The NMOCD approved the RAP on August 11, 1994. The biosparging 

system was installed in August 1995 and expanded in April 1997 and February 1998. Operation of 

the biosparging system resulted in substantial decreases in hydrocarbon concentrations in former 

fueling system area monitor wells MW-1, MW-3, MW-4, MW-9, and MW-13, as documented in 

the December 2000 groundwater sampling report for the facility. 

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 deactivated on November 1, 2000. The September 2001 sampling event is 

the fourth sampling event completed since this shut down. 

Benzene concentrations in former fueling system source area monitor wells MW-3, MW-4, MW-9, 

and MW-13 have remained at non-detectable levels since deactivation of the biosparging system. 

BTEX constituent concentrations in these wells and monitor well MW-1 have now remained below 

applicable NMWQCC standards for six consecutive quarters. 

In accordance with the RAP, confirmation soil sampling activities were conducted at the former 

fueling system area in July 2001 to verify the effectiveness of the biosparging system in 

remediating vadose zone soils in this area. The analytical results for these soil samples, as 
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discussed in the report for the June 2001 groundwater sampling event, indicate that remediation 

goals for soil in this area have successfully been achieved. The September 2001 sampling event is 

the first groundwater sampling event conducted since the completion of the confirmation soil 

boring program. If, in accordance with the requirements specified in the NMOCD-approved RAP, 

analytical results for groundwater samples collected from monitor wells at the former fueling 

system source area do not exceed the groundwater remediation goals specified in the RAP during 

the 1-year followup quarterly monitoring period, then a biosparging system closure report will be 

submitted for the former fuel island portion of the facility. 

3.2 Natural Attenuation at the Former Field Waste Tanks Area 

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

plume located in the area of the former field waste tanks (see Figure 1). 

Plume behavior is the primary evidence of natural attenuation. 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. 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 

generally stable or declining subsequent to removal of the field waste tanks. Sporadic increases in 

total BTEX concentrations between quarterly sampling events have been observed in monitor wells 

in this area since March 1997, however. These increases may be attributed to sporadic loading 

rates from the vadose zone in excess of the natural attenuation rate of the area. The following 
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subsections present primary and secondary evidence of natural attenuation of hydrocarbons in 

groundwater at the former field waste tanks area of the facility. 

3.2.1 Primary Evidence 

The benzene concentration in monitor well MW-10 has decreased from a maximum of 1.3 mg/L in 

August 1995 (prior to removal of the field waste tanks) to less than the NMWQCC standard of 0.01 

mg/L in each of the last four groundwater sampling events. Concentrations of toluene, 

ethylbenzene, and xylenes in monitor well MW-10 have undergone similar decreases over this time 

period. 

Benzene concentrations at the monitor well MW-11 and MW-11A location have decreased from a 

maximum of 0.970 mg/L in December 1996 (prior to removal of the field waste tanks) to less than 

the NMWQCC standard of 0.01 mg/L in the last two groundwater sampling events. There has been 

only one detection of toluene, ethylbenzene, or xylenes in monitor well MW-11 A groundwater 

since September 1998. 

Concentrations of BTEX constituents at the monitor well MW-12 location have displayed 

decreases similar to those observed at the monitor well MW-11 and MW-11A location since 

September 1998. 

3.2.2 Secondary Evidence 

The following lines of geochemical evidence can be used to 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. 
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There appear to be no consistent differences in dissolved oxygen concentrations in 
groundwater at the former field waste tanks area as compared to groundwater from non-
hydrocarbon impacted wells at the facility. The lack of a discernible decrease in 
dissolved oxygen concentrations in groundwater at the former field waste tanks area in 
September 2001 is probably due to the very low to non-detectable concentrations of 
hydrocarbon constituents measured in monitor wells MW-10, MW-11 A, and MW-12D 
during this sampling event. 

Historic evidence submitted to the NMOCD in previous quarterly groundwater 
monitoring reports for the facility has indicated that dissolved oxygen concentrations 
have typically been depressed in hydrocarbon-impacted monitor wells relative to non-
impacted wells at the facility (see the June 2001 Groundwater Sampling Report for BJ 
Services Hobbs, New Mexico Facility, for example). Continued use of dissolved oxygen 
as an electron acceptor during intrinsic bioremediation of residual hydrocarbons at the 
former field waste tanks area is likely to occur, but currently observed hydrocarbon 
concentrations are apparently too low to cause an observable decreases in dissolved oxygen 
concentrations in this area. 

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. 

As discussed in Section 2.1, nitrate analyses could not be performed within the method-
specified 48-hour holding time during the September 2001 sampling event. However, 
historic data from the facility suggest that nitrate is used as an electron acceptor during 
natural attenuation processes in the former field waste tanks area. For example, nitrate 
concentrations were measured at less than 0.1 mg/L in former field waste tanks area 
monitor wells MW-10, MW-1 IA, and MW-12 during the June 2001 sampling event. These 
concentrations were less than the background nitrate concentration of 2.74 mg/L measured 
in monitor well MW-5 (see Table 6). The historic non-detections of nitrate in monitor wells 
MW-10, MW-11 A, and MW-12 provided evidence that nitrate has served as an electron 
acceptor during natural attenuation of hydrocarbons in the former field waste tanks area of 
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 5.0 mg/L in former field waste tanks area 
monitor well MW-11 A in September 2001, as shown in Table 3. Ferrous iron was 
measured at a concentration of 0.5 mg/L in background monitor well MW-5 and at 
concentrations of 1.5 mg/L in non-hydrocarbon impacted monitor wells MW-4 and MW-
14. The elevated ferrous iron concentration in monitor well MW-11A suggests that ferric 
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iron is being used as an electron acceptor during natural attenuation of hydrocarbons at the 
former field waste tanks area. 

Ferrous iron was measured at a concentration of 2 mg/L in monitor well MW-13 in 
September 2001. This ferrous iron concentration is greater than the ferrous iron 
concentrations of 0.5 mg/L to 1.5 mg/L measured in background and other non-
hydrocarbon impacted monitor wells at the facility. This ferrous iron concentration is 
less than the ferrous iron concentration of 5.0 mg/L measured in former field waste tanks 
area monitor well MW-11 A. Thus, the September 2001 ferrous iron concentration of 2 
mg/L in monitor well MW-13 is intermediate between the ferrous iron concentrations 
measured in other non-hydrocarbon impacted monitor wells at the facility and the ferrous 
iron concentration measured in former field waste tanks area monitor well MW-11 A. 
The intermediate ferrous iron oxygen concentration measured in monitor well MW-13 
further suggests that the groundwater geochemistry in the area of well MW-13 is in the 
process of returning to ambient conditions after the recent removal of hydrocarbons from 
groundwater in that area and the November 2000 deactivation of the biosparging system, 
as previously documented for both ferrous iron and dissolved oxygen in the June 2001 
Groundwater Sampling Report for BJ Services Hobbs, New Mexico Facility. 

4. Microbes that utilize sulfate become active when dissolved oxygen, nitrate, and ferric iron 
are depleted. Sulfate concentrations should therefore decrease in areas where intrinsic 
bioremediation is occurring through use of sulfate as an electron acceptor. The sulfate 
concentration in former field waste tanks area monitor well MW-11 A is 280 mg/L. The 
sulfate concentration in background monitor well MW-5 is 130 mg/L. The fact that the 
sulfate concentration in the hydrocarbon-impacted well is greater than the sulfate 
concentration in the background well suggests that sulfate is not being utilized as an 
electron acceptor in the former field waste tanks area. 

5. Methane is a reaction product generated during utilization of carbon dioxide as an electron 
acceptor, and its concentration should therefore increase in areas where concentrations of 
electron acceptors such as dissolved oxygen, nitrate, and ferric iron have diminished. 

Methane was not detected in the background monitor well or the monitor wells at the 
former field waste tanks area during the September 2001 groundwater sampling event. The 
non-detections of methane in groundwater at the former field waste tanks area in 
September 2001 may be attributable to the very low to non-detectable concentrations of 
hydrocarbon constituents measured in monitor wells MW-10, MW-11 A, and MW-12D 
during this sampling event. 

Previous quarterly groundwater monitoring reports for the facility submitted to the 
NMOCD have cited elevated methane concentrations in former field waste tanks area 
monitor wells (see the June 2001 Groundwater Sampling Report for BJ Services Hobbs, 
New Mexico Facility, for example). The historically elevated methane concentrations in 
monitor wells at the former field waste tanks area suggest that utilization of carbon dioxide 
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as an electron acceptor, resulting in methanogenesis, has occurred during natural attenuation 
of hydrocarbons at the former field waste tanks area of the facility. 

6. Redox potential is a measure of chemical energy in groundwater. The redox potential of 
groundwater from background well MW-5 was measured at 171 millivolts (mV) in 
September 2001. Redox values in non-hydrocarbon impacted wells MW-3, MW-4, MW-7, 
MW-14 and MW-15 ranged from 138.1 mV to 177.1 mV, as shown in Table 3. A redox 
potential of-117.1 mV was measured in former field waste tanks area monitor well MW-
11 A. The negative redox value in former field waste tank area monitor well MW-11 A 
provides additional evidence that natural attenuation of hydrocarbons is occurring in the 
area of the former field waste tanks. 

A redox potential of 97 mV was measured in monitor well MW-13 in September 2001. 
This value is intermediate between the redox values ranging from 138.1 mV to 177.5 mV 
measured in other non-hydrocarbon impacted wells (i.e., MW-3, MW-4, MW-5, MW-7, 
MW-14 and MW-15) and the negative redox potential measured in former field waste tanks 
area monitor well MW-11 A, providing further evidence that the groundwater geochemistry 
in the area of monitor well MW-13 is currently returning to ambient conditions after the 
recent removal of hydrocarbons in groundwater in that area and the November 2000 
deactivation of the biosparging system 

7. Alkalinity is expected to increase during natural attenuation processes, due to the leaching 
of carbonates from mineral substrates by microbially produced organic acids. Alkalinity 
data collected from monitor wells at the facility in September 2001 are inconclusive, 
however. 

In conclusion, historic dissolved oxygen, nitrate, and methane data suggest that dissolved oxygen, 

nitrate, and carbon dioxide have acted as electron acceptors during intrinsic bioremediation 

processes at former field waste tanks area of the facility. Ferric iron also appears to be serving as 

an electron acceptor during natural attenuation of hydrocarbons, as evidenced by the elevated 

ferrous iron concentration in monitor well MW-11 A at the former field waste tanks area in 

September 2001. Current redox data provide further evidence that natural attenuation of 

hydrocarbons is occurring 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-12D and the background well, 

MW-5. Redox potential, dissolved oxygen content, and alkalinity are good indicators of the 

occurrence of aerobic bioremediation of hydrocarbons, so it is also recommended that field testing 
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for these parameters be performed in all wells to be sampled during upcoming groundwater 

monitoring events. 
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4.0 CONCLUSIONS AND RECOMMENDATIONS 

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

September 2001 groundwater sampling event conducted at the BJ Services Hobbs, New Mexico 

facility. 

4.1 Conclusions 

• Dissolved benzene and BTEX concentrations in all monitor wells located near the former 
fueling system area are non-detectable. TPH was detected in only one well in this area. 
Benzene, BTEX, and TPH concentrations in these wells have remained below applicable 
standards for the past six quarterly groundwater sampling events. Operation of the 
biosparging system in the former fueling system source area has resulted in substantial 
reductions in hydrocarbon impacts and achievement of remediation goals for groundwater 
in this area. 

• Benzene concentrations in former field waste tanks area monitor wells sampled in 
September 2001 are less than the New Mexico WQCC standard of 0.01 mg/L for benzene. 
Natural attenuation processes appear to be occurring in the vicinity of the former field waste 
tanks removed in March 1997, based on decreasing hydrocarbon concentrations in local 
monitor wells over time and as substantiated by geochemical data. 

• Groundwater geochemistry in the vicinity of monitor well MW-13, which is located 
downgradient of the former fueling system source area and the biosparging system, appears 
to be returning to ambient conditions following removal of hydrocarbons and the November 
2000 deactivation of the biosparging system. 

• Chloride concentrations in monitor wells MW-14 and MW-15 are less than the NMQCC 
standard of 250 mg/L. Chloride concentrations in monitor well MW-14 have been less than 
250 mg/L for two consecutive quarters. Chloride concentrations in monitor well MW-15 
have remained essentially constant since installation of these wells in January 2001. 

4.2 Recommendations 

• Continue the quarterly monitoring program for former field waste tank area monitor wells 
MW-10, MW-11 A, and MW-12D. Continue monitoring for natural attenuation 
parameters in these wells and the background monitor well MW-5, including field-testing 
for natural attenuation indicator parameters. 
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• Continue quarterly monitoring of wells pertaining to the former fueling system source area 
for the 1-year period commencing in September 2001. 

• If analytical results for groundwater samples collected from monitor wells at the former 
fueling system source area do not exceed the groundwater remediation goals specified in the 
RAP during the 1-year quarterly monitoring period, then a biosparging system closure 
report will be submitted for the former fuel island portion of the facility. 

• After submittal and approval of the biosparging system closure report by the NMOCD, 
decommission the biosparging system and P&A the injection wells, extraction wells, and 
applicable 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 New Mexico Oil Conservation Division (NMOCD) conducted an 
on-site inspection, including sampling ofthe on-site fresh water well. 

August 6, 1991 The NMOCD 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 NMOCD. 

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

December 16, 1991 RSA sampled the fresh water well. The analytical results were 
submitted to the NMOCD. 

February 21, 1992 Western sampled the fresh water well. The analytical results were 
submitted to the NMOCD. 

July 29 -

August 10, 1992 

Brown and Caldwell conducted a soil and groundwater investigation 
according to the approved Technical Work Plan. The investigation 
included drilling and sampling nine soil borings, sampling six hand-
augured soil borings, installation and sampling of five monitor wells, 
and sampling of the fresh water well. 

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

December 2, 1992 The NMOCD requested the installation and sampling of four 
additional monitor wells, including a monitor well on an adjacent 
property. 

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

April 15, 1993 Brown and Caldwell installed off-site monitor well MW-9. 

April 22, 1993 Brown and Caldwell sampled off-site monitor well MW-9. 

May 27, 1993 Brown and Caldwell submitted a letter report documenting the 
installation and sampling of off-site monitor well MW-9 to the 
NMOCD. 

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 for the adjacent property owner on which off-site well MW-
9 is located, submitted a request to sample monitor well MW-9. 

July 15, 1993 ENSR split a groundwater sample collected from monitor well MW-9 
with Brown and Caldwell. 

July 30, 1993 USTank Management, Inc. submitted a 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 Caldweii installed two additional downgradient monitor 
wells. Brown and Caldwell sampled each ofthe existing and newly 
installed monitor wells. 

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

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

August 11, 1994 The RAP was approved by the NMOCD. 

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 the 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) constructed the initial 
design ofthe biosparging system. 

September 19, 1995 Operation of the extraction portion ofthe biosparging system 
commenced. 

November 13, 1995 Operation ofthe injection portion of the biosparging system 
commenced. 

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. 
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Table 1 (Continued) 
Site Chronology 

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

Date Activity 

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

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

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

March 6-7, 1997 BJ Services removed three field waste tanks 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 was installed. 

April 1997 Vapor extraction well VE-4 was 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 was 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. 
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Table 1 (Continued) 
Site Chronology 

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

Date Activity 

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

January 21, 1999 The 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 by the NMOCD. 

May 19, 1999 The 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 
injection 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 portion 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. 

November 1, 2000 Brown and Caldwell deactivated the biosparging system. 

December 7, 2000 Brown and Caldwell conducted the December 2000 groundwater 
sampling event. 
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Table 1 (Continued) 
Site Chronology 

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

January 2001 Brown and Caldwell installed and sampled monitor wells MW-14 and 
MW-15. 

March 8-9, 2001 Brown and Caldwell conducted the March 2001 groundwater sampling 
event. 

June 21-22, 2001 Brown and Caldwell conducted the June 2001 groundwater sampling 
event 

July 23, 2001 Brown and Caldwell collected soil samples from four soil borings 
installed at the former fueling system area of the facility to confirm the 
effectiveness of the biosparging system in remediating hydrocarbon 
impact to soil, as specified in the NMOCD-approved RAP. 

September 10, 2001 Brown and Caldwell conducted the September 2001 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-1 3,647.53 8/10/1992 53.22 0.00 3,594.31 (1) 
2/9/1993 53.03 0.00 3,594.50 

(1) 

8/18/1993 53.10 0.00 3,594.43 
1/26/1994 53.31 0.00 3,594.22 
5/3/1995 54.64 0.20 3,593.05 (2) 

7/31/1995 54.14 0.00 3,593.39 
(2) 

11/14/1995 53.69 0.00 3,593.84 
2/23/1996 54.32 0.00 3,593.21 
5/31/1996 54.14 0.00 3,593.39 
8/23/1996 56.17 0.00 3,591.36 
12/2/1996 55.27 0.00 3,592.26 
3/12/1997 55.70 0.27 3,592.05 
6/12/1997 55.08 0.02 3,592.47 
9/12/1997 55.64 0.51 3,592.31 
12/10/1997 55.46 0.00 3,592.07 PSH Sheen 
3/24/1998 55.81 0.00 3,591.72 PSH Sheen 
6/23/1998 56.38 0.06 3,591.20 
9/30/1998 56.82 0.00 3,590.71 PSH Sheen 
12/9/1998 57.05 0.00 3,590.48 
3/10/1999 57.45 0.00 3,590.08 
6/10/1999 58.02 0.00 3,589.51 
7/2/1999 57.90 0.00 3,589.63 

9/14/1999 58.14 0.00 3,589.39 
12/9/1999 - - - (3) 
3/9/2000 58.99 0.00 3,588.54 

(3) 

6/8/2000 - - -
9/13/2000 - - _ 
12/7/2000 -
3/8/2001 60.35 0.00 3,587.18 
6/21/01 60.99 0.00 3,586.54 
9/10/01 61.17 0.00 3,586.36 

MW-2 3,644.84 8/10/1992 52.82 0.00 3,592.02 (1) 
2/9/1993 49.60 0.00 3,595.24 

(1) 

8/18/1993 49.71 0.00 3,595.13 
1/26/1994 49.97 0.00 3,594.87 
5/3/1995 - - - (4),(5) 

MW-3 3,645.00 8/10/1992 52.99 0.00 3,592.01 (1) 
2/9/1993 52.72 0.00 3,592.28 

(1) 

8/18/1993 52.82 0.00 3,592.18 
1/26/1994 53.05 0.00 3,591.95 
5/3/1995 54.31 0.00 3,590.69 

7/31/1995 51.24 0.00 3,593.76 
11/14/1995 51.10 0.00 3,593.90 
2/23/1996 51.68 0.00 3,593.32 
5/31/1996 51.45 0.00 3,593.55 
8/23/1996 51.55 0.00 3,593.45 
12/2/1996 52.23 0.00 3,592.77 
3/12/1997 52.67 0.00 3,592.33 
6/12/1997 52.68 0.00 3,592.32 
9/11/1997 52.71 0.00 3,592.29 
12/10/1997 52.89 0.00 3,592.11 
3/23/1998 53.22 0.00 3,591.78 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor 
Weil 

Top-of-Casing 
Elevation (MSL) 

Date Measured 
Depth to 

Groundwater (feet) 
Free Product 

Thickness (feet) 
Groundwater 

Elevation (MSL) 
Comments 

'" MW-5 3,645.00 6/23/\m """ 53.66 o.oo1 Jp9'I.J4 
9/30/1998 54.06 o.oo 3,590.94 
12/9/1998 54.36 0.00 3,590.64 
3/10/1999 54.72 0.00 3,590.28 
6/10/1999 55.17 0.00 3,589.83 
7/2/1999 55.15 0.00 3,589.85 
9/14/1999 55.42 0.00 3,589.58 
12/9/1999 55.78 0.00 3,589.22 
3/9/2000 56.23 0.00 3,588.77 
6/8/2000 56.66 0.00 3,588.34 
9/13/2000 56.77 0.00 3,588.23 
12/7/2000 57.15 0.00 3,587.85 
3/8/2001 57.69 0.00 3,587.31 
6/21/01 58.34 0.00 3,586.66 
9/10/01 58.54 0.00 3,586.46 

MW-4 3,645.28 8/10/1992 50.55 0.00 3,594.73 (1) 
2/9/1993 50.26 0.00 3,595.02 

(1) 

8/18/1993 50.38 0.00 3,594.90 
1/26/1994 50.90 0.30 3,594.63 
5/3/1995 51.51 0.45 3,594.14 
7/31/1995 51.74 0.26 3,593.75 
11/14/1995 51.03 0.00 3,594.25 
2/23/1996 51.65 0.01 3,593.64 
5/31/1996 51.48 0.00 3,593.80 
8/23/1996 53.49 0.00 3,591.79 
12/2/1996 52.32 0.00 3,592.96 
3/12/1997 52.74 0.05 3,592.58 
6/12/1997 53.08 0.44 3,592.56 
9/12/1997 52.60 0.15 3,592.80 
12/10/1997 52.89 0.00 3,592.39 PSH Sheen 
3/24/1998 53.20 0.25 3,592.29 
6/23/1998 53.82 0.22 3,591.64 
9/30/1998 53.96 0.00 3,591.32 200 ml PSH 
12/9/1998 54.27 0.00 3,591.01 
3/10/1999 54.69 0.04 3,590.62 
6/10/1999 55.07 0.00 3,590.21 
7/2/1999 55.10 0.00 3,590.18 
9/14/1999 55.33 0.00 3,589.95 
12/9/1999 55.79 0.00 3,589.49 
3/10/2000 56.12 0.00 3,589.16 
6/8/2000 56.67 0.00 3,588.61 
9/13/2000 56.65 0.00 3,588.63 
12/7/2000 57.05 0.00 3,588.23 
3/8/2001 57.72 0.00 3,587.56 
6/21/01 58.18 0.00 3,587.10 
9/10/01 58.54 0.00 3,586.74 

MW-5 3,647.72 8/10/1992 52.38 0.00 3,595.34 (1) 
2/9/1993 52.06 0.00 3,595.66 

(1) 

8/18/1993 52.16 0.00 3,595.56 
1/26/1994 52.50 0.00 3,595.22 
5/3/1995 53.57 0.00 3.594.15 
7/31/1995 53.27 0.00 3,594.45 
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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 

MWo 3,647.72 II/I4/1W5 52i5 d.do 3,594.89 
2/23/1996 53.57 0.00 3,594.15 
5/31/1996 53.16 0.00 3,594.56 
8/23/1996 53.41 0.00 3,594.31 
12/2/1996 53.98 0.00 3,593.74 
3/12/1997 54.44 0.00 3,593.28 
6/12/1997 54.48 0.00 3,593.24 
9/12/1997 54.29 0.00 3,593.43 
12/10/1997 54.66 0.00 3,593.06 
3/23/1998 55.05 0.00 3,592.67 
6/23/1998 55.44 0.00 3,592.28 
9/30/1998 55.65 0.00 3,592.07 
12/9/1998 56.00 0.00 3,591.72 
3/9/1999 56.45 0.00 3,591.27 
6/10/1999 56.91 0.00 3,590.81 
7/2/1999 56.93 0.00 3,590.79 
9/14/1999 57.12 0.00 3,590.60 
12/9/1999 57.41 0.00 3,590.31 
3/9/2000 57.92 0.00 3,589.80 
6/8/2000 58.32 0.00 3,589.40 
9/13/2000 58.36 0.00 3,589.36 
12/7/2000 58.71 0.00 3,589.01 
3/8/2001 59.36 0.00 3,588.36 
6/21/01 59.94 0.00 3,587.78 
9/10/01 59.85 0.00 3,587.87 

MW-6 3,644.74 2/9/1993 50.58 0.00 3,594.16 (1) 
8/18/1993 50.78 0.00 3,593.96 
1/26/1994 51.00 0.00 3,593.74 
5/3/1995 52.63 0.00 3,592.11 
7/31/1995 51.90 0.00 3,592.84 
11/14/1995 51.19 0.00 3,593.55 
2/23/1996 52.10 0.00 3,592.64 
5/31/1996 51.76 0.00 3,592.98 
8/23/1996 51.63 0.00 3,593.11 
12/2/1996 52.85 0.00 3,591.89 
3/12/1997 53.55 0.00 3,591.19 
6/12/1997 52.08 0.00 3,592.66 
9/11/1997 53.72 0.00 3,591.02 
12/10/1997 53.27 0.00 3,591.47 
3/23/1998 53.56 0.00 3,591.18 
6/23/1998 52.88 0.00 3,591.86 
9/30/1998 54.89 0.00 3,589.85 
12/9/1998 54.57 0.00 3,590.17 
3/10/1999 55.10 0.00 3,589.64 
7/2/1999 - - - (5),(6) 

MW-7 3,644.55 2/9/1993 50.53 0.00 3,594.02 (1) 
8/18/1993 50.74 0.00 3,593.81 
1/26/1994 51.01 0.00 3,593.54 
5/3/1995 52.25 0.00 3,592.30 
7/31/1995 51.92 0.00 3,592.63 
11/14/1995 51.48 0.00 3,593.07 
2/23/1996 52.15 0.00 3,592.40 
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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 

Weil Elevation (MSL) 
Date Measured 

Groundwater (feet) Thickness (feet) Elevation (MSL) 
Comments 

MW-7 3,644.55 573 l/l Mo 51.78 o.od 3,592.77 
8/23/1996 52.02 0.00 3,592.53 
12/2/1996 52.52 0.00 3,592.03 
3/12/1997 52.99 0.00 3,591.56 
6/12/1997 53.08 0.00 3,591.47 
9/11/1997 53.00 0.00 3,591.55 
12/10/1997 53.28 0.00 3,591.27 
3/23/1998 53.59 0.00 3,590.96 
6/23/1998 54.20 0.00 3,590.35 
9/30/1998 54.54 0.00 3,590.01 
12/9/1998 54.74 0.00 3,589.81 
3/9/1999 55.15 0.00 3,589.40 
6/10/1999 55.66 0.00 3,588.89 
7/2/1999 55.73 0.00 3,588.82 

9/13/1999 55.94 0.00 3,588.61 
12/9/1999 56.38 0.00 3,588.17 
3/9/2000 56.74 o.oo 3,587.81 
6/8/2000 57.17 0.00 3,587.38 
9/13/2000 57.40 0.00 3,587.15 
12/7/2000 57.77 0.00 3,586.78 
3/8/2001 58.29 0.00 3,586.26 
6/21/01 58.91 0.00 3,585.64 
9/10/01 59.25 0.00 3.585.30 

MW-8 3,644.87 2/9/1993 50.48 0.00 3,594.39 (1) 
8/18/1993 50.67 0.00 3,594.20 
1/26/1994 50.96 0.00 3,593.91 
5/3/1995 52.15 0.00 3,592.72 
7/31/1995 51.77 0.00 3,593.10 
11/14/1995 51.37 0.00 3,593.50 
2/23/1996 52.17 0.00 3,592.70 
5/31/1996 51.55 0.00 3,593.32 
8/23/1996 51.92 0.00 3,592.95 
12/2/1996 52.43 0.00 3,592.44 
3/12/1997 52.93 0.00 3,591.94 
6/12/1997 53.96 0.00 3,590.91 
9/11/1997 52.73 0.00 3,592.14 
12/10/1997 53.15 0.00 3,591.72 
3/23/1998 53.51 0.00 3,591.36 
6/23/1998 54.01 0.00 3,590.86 
9/30/1998 54.35 0.00 3,590.52 
12/9/1998 54.60 0.00 3,590,27 
3/9/1999 55.00 0.00 3,589.87 
6/10/1999 55.56 0.00 3,589.31 
7/2/1999 55.57 0.00 3,589.30 

9/13/1999 55.72 0.00 3,589.15 
12/9/1999 - - - (3) 
3/9/2000 56.52 0.00 3,588.35 
6/8/2000 - - -
9/13/2000 - - -
12/7/2000 - - -
3/8/2001 58.11 0.00 3.586,76 
6/21/01 58.72 0.00 3,586.15 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor 
Weil 

Top-of-Casing 
Elevation (MSL) 

Date Measured 
Depth to 

Groundwater (feet) 
Free Product 

Thickness (feet) 
Groundwater 

Elevation (MSL) 
Comments 

MW-o1 5/lo/dl i&M 0.00 3,585.93 
MW-9 3,644.78 4/22/1993 49.73 0.00 3,595.05 (1) 

7/15/1993 49.65 0.00 3,595.13 
(1) 

8/18/1993 49.85 0.00 3,594.93 
1/26/1994 50.02 0.00 3,594.76 
5/3/1995 51.35 0.00 3,593.43 

7/31/1995 50.97 0.00 3,593.81 
11/14/1995 50.43 0.00 3,594.35 
2/23/1996 51.12 0.00 3,593.66 
5/31/1996 50.89 0.00 3,593.89 
8/23/1996 50.98 0.00 3,593.80 
12/2/1996 51.58 0.00 3,593.20 
3/12/1997 52.21 0.05 3,592.61 
6/12/1997 52.10 0.00 3,592.68 PSH Sheen 
9/12/1997 51.95 0.00 3,592.83 PSH Sheen 
12/10/1997 52.37 0.00 3,592.41 PSH Sheen 
3/23/1998 52.68 0.00 3,592.10 PSH Sheen 
6/23/1998 53.08 0.00 3,591.70 PSH Sheen 
9/30/1998 53.39 0.01 3,591.40 PSH Sheen 
12/9/1998 53.68 0.00 3,591.10 
3/10/1999 54.15 0.00 3,590.63 
6/10/1999 54.68 0.00 3,590.10 
7/2/1999 54.71 0.00 3,590.07 
9/13/1999 54.71 0.00 3,590.07 
12/9/1999 - - - (3) 
3/9/2000 55.69 0.00 3,589.09 

(3) 

6/8/2000 - - -
9/13/2000 - - -
12/7/2000 - -
3/8/2001 57.03 0.00 3,587.75 
6/21/01 57.91 0.00 3,586.87 
9/10/0! 57.95 0.00 3,586.83 

MW-10 3,644.47 • 8/18/1993 51.54 0.00 3,592.93 (1) 
1/26/1994 51.90 0.00 3,592.57 
5/3/1995 52.97 0.00 3,591.50 

7/31/1995 52.87 0.00 3,591.60 
11/14/1995 52.51 0.00 3,591.96 
2/23/1996 53.05 0.00 3,591.42 
5/31/1996 52.79 0.00 3,591.68 
8/23/1996 53.03 0.00 3,591.44 
12/2/1996 53.41 0.00 3,591.06 
3/12/1997 54.21 0.00 3,590.26 
6/12/1997 53.99 0.00 3,590.48 
9/12/1997 53.94 0.00 3,590.53 
12/10/1997 54.12 0.00 3,590.35 
3/23/1998 54.51 0.00 3,589.96 
6/23/1998 55.12 0.00 3,589.35 
9/30/1998 55.61 0.00 3,588.86 
12/9/1998 55.80 0.00 3,588.67 
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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 3/9/1999 56.09 0.00 3,588.38 

6/10/1999 56.60 0.00 3,587.87 

7/2/1999 56.64 0.00 3,587.83 

9/14/1999 56.91 0.00 3,587.56 

12/9/1999 57.37 0.00 3,587.10 

3/10/2000 57.71 0.00 3,586.76 

6/8/2000 58.08 0.00 3,586.39 

9/13/2000 58.44 0.00 3,586.03 

12/7/2000 58.89 0.00 3,585.66 

3/9/2001 59.31 0.00 3,585.24 

6/21/01 59.89 0.00 3,584.66 

9/10/01 61.34 0.00 3,583.21 

MW-11 3,643.78 8/18/1993 51.92 0.00 3,591.86 (1) 
1/26/1994 52.32 0.00 3,591.46 

5/3/1995 53.38 0.00 3,590.40 

7/31/1995 53.35 0.00 3,590.43 

11/14/1995 52.96 0.00 3,590.82 

2/23/1996 53.50 0.00 3,590.28 

5/31/1996 53.25 0.00 3.590.53 

8/23/1996 53.49 0.00 3,590.29 
12/2/1996 53.79 0.00 3,589.99 
3/12/1997 53.81 0.00 3,589.97 

6/12/1997 53.96 0.00 3,589.82 
9/12/1997 52.93 0.00 3,590.85 

12/10/1997 - - - (5),(6) 

MW-11 A 3,644.24 3/23/1998 54.79 0.00 3,589.45 (7) 
6/23/1998 55.43 0.00 3,588.81 

9/30/1998 55.96 0.00 3,588.28 

12/9/1998 56.13 0.00 3,588.11 

3/10/1999 56.43 0.00 3,587.81 
6/10/1999 56.94 0.00 3,587.30 

7/2/1999 57.01 0.00 3,587.23 

9/14/1999 57.36 0.00 3,586.88 

12/9/1999 57.72 0.00 3,586.52 

3/9/2000 58.01 0.00 3,586.23 

6/8/2000 58.40 0.00 3,585.84 

9/13/2000 58.84 0.00 3,585.40 

12/7/2000 59.29 0.00 3,584.95 

3/8/2001 59.72 0.00 3,584.52 

6/21/01 60.28 0.00 3,583.96 

9/10/01 60.69 0.00 3,583.55 

MW-12 3,644.29 3/23/1998 54.72 0.00 3,589.57 (7) 
6/23/1998 55.48 0.00 3,588.81 

9/30/1998 56.02 0.00 3,588.27 
12/9/1998 56.17 0.00 3,588.12 
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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-12 3,644.29 3/10/1999 56.45 0.00 3,587.84 

6/10/1999 56.97 0.00 3,587.32 
7/2/1999 56.99 0.00 3,587.30 

9/14/1999 57.41 0.00 3,586.88 
12/9/1999 57.76 0.00 3,586.53 
3/10/2000 58.08 0.00 3,586.21 
6/8/2000 58.42 0.00 3,585.87 

9/13/2000 58.85 0.00 3,585.44 

12/7/2000 59.31 0.00 3,584.98 

3/8/2001 59.76 0.00 3,584.53 

6/21/01 60.29 0.00 3,584.00 

9/10/0! 60.79 0.00 3,583.50 

MW-12D 3,644.38 7/2/1999 57.13 0.00 3,587.25 (8) 
9/14/1999 57.74 0.00 3,586.64 

12/9/1999 57.86 0.00 3,586.52 
3/9/2000 58.24 0.00 3,586.14 

6/8/2000 58.56 0.00 3,585.82 
9/13/2000 - - -
12/7/2000 - - -
3/8/2001 - - -
6/21/01 - - -
9/10/01 - - -

MW-13 3,645.52 7/2/1999 56.60 0.00 3,588.92 (9) 
9/14/1999 56.92 0.00 3,588.60 
12/9/1999 57.28 0.00 3,588.24 
3/10/2000 57.68 0.00 3,587.84 

6/8/2000 58.04 0.00 3,587.48 
9/13/2000 58.29 0.00 3,587.23 
12/7/2000 58.68 0.00 3,586.84 

• 3/8/2001 59.19 0.00 3,586.33 

6/21/01 59.80 0.00 3,585.72 

9/10/01 60.03 0.00 3,585.49 
MW-14 3,642.45 3/8/2001 61.07 0.00 3,581.38 

6/21/01 61.71 0.00 3,580.74 

9/10/01 62.31 0.00 3,580.14 

MW-15 3,643.24 3/8/2001 59.79 0.00 3,583.45 

6/21/01 60.49 0.00 3,582.75 

9/10/0! 61.02 0.00 3.582.22 

OW-4 3,644.06 7/2/1999 58.18 0.00 3,585.88 (8) 
9/14/1999 58.63 0.00 3,585.43 

12/9/1999 58.92 0.00 3,585.14 
3/9/2000 59.19 0.00 3,584.87 

6/8/2000 59.56 0.00 3,584.50 
9/13/2000 60.16 0.00 3,583.90 
12/07/00 61.15 0.00 3,582.9! 
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Tabie 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 

OW-4 3,644.06 3/8/2001 61.43 0.00 3,582.63 (10) 
6/21/01 61.48 0.00 3,582.58 
9/10/01 61.53 o.oo 3,582.53 

- Top of casing elevations and groundwater elevations ot* 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-I IA and MW-12 estimated relative io 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 
September 10,2001 Field Screening Results for Groundwater Samples 

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

Monitor 
Well 

Cumulative 

Liters 

Removed 

pH Temperature ("Q 
Conductivity 
(umhos/cm) 

Redox 
(mV) 

Dissolved 
Oxygen 

(meter) (mt»/L) 

Dissolved 
Oxygen (Hach 

kit) (m&<X) 

Ferrous Iron 
(mg/L) 

Alkalinity 
(mg/L) 

Turbidity 

NTUs'" 

MW-3 

0.1 7.33 23.51 1066 177.1 3.80 NM U 1 NM NM NM 

MW-3 
0.5 7.30 23.40 1104 166.3 1.14 NM NM NM 51 

MW-3 
1.0 7.28 23.38 1117 163.7 o.so NM NM NM NM 

MW-3 

1.5 7.26 23.31 1138 161.4 0.77 1.0 NM 770 26 

MW-4 

0.1 7.14 21.24 1344 154.1 1.71 NM NM NM NM 

MW-4 0.5 7.11 21.09 1372 157.7 1.15 NM NM NM NM MW-4 

1.0 7.09 21.07 1383 161.3 0,35 1.0 1.5 770 26 

MW-5 

0.1 6.44 21.43 1340 141 3 20 NM NM NM NM 

MW-5 
0.5 6.09 21.20 1310 157 1.14 NM NM NM 28 

MW-5 
1.0 6.07 21.15 1300 163 0.84 NM NM NM NM 

MW-5 

1.5 6.06 21.11 1280 171 0 81 1.0 0.5 770 23,4 

MW-7 

0.1 6.35 26.50 1144 168.1 3.12 NM NM NM NM 

MW-7 
0.5 6.33 25.70 1340 171.3 1.50 NM NM NM 38 

MW-7 
1.0 6.31 25.68 1410 175.7 1.12 NM NM NM NM 

MW-7 

1.5 6.31 25.65 1420 177.1 1.08 1.0 0 770 42 

MW-10<31 

ND ND ND ND ND ND ND ND ND ND 

MW-IIA 

0.1 - 7.14 23.71 4117 -77.1 2.81 NM NM NM 642 

MW-IIA 0.5 7.11 23.32 3944 -89.9 1.74 NM NM NM NM 

39 1.0 7 10 23.24 3810 -117 1 1.52 10 5.0 770 

NM 

39 

MW-12<4> NM-D NM-D NM-D NM-D NM-D NM-D NM-D NM-D NM-D NM-D 

MW-13 

0.1 7.42 24.11 3711 147 3.88 NM NM NM 460 

MW-13 
0.5 7.40 23.88 3408 138 2.11 NM NM NM NM 

MW-13 
1.0 7.38 23.27 2710 114 1.46 NM NM NM 210 

MW-13 

1.5 7.37 23.24 2418 97 075 1.0 2 220 60 

MW-14 

0.1 6.98 23.51 1211 143.3 1.77 NM NM NM NM 

MW-14 0.5 6.96 23.48 1417 140.3 1.14 NM NM NM NM MW-14 

1.0 6.95 23.46 1428 138.1 0,85 1.0 1.5 770 27 

MW-15 

0.1 6.91 20.91 1377 161.4 1.47 NM NM NM NM 

MW-15 0.5 6.90 21.11 1389 163.3 0.38 NM NM NM 38 MW-15 

1.0 6.89 21.13 1394 163.5 075 1.5 NM 770 34 

OW-414' NM-D NM-D NM-D NM-D NM-D NM-D NM-D NM-D NM-D NM-D 

( " NTUs = Nephelometric turbidity units 
{ 2 ) NM = Not Measured 
< 3 ) No data collected due to minimal quantity of water in well 
m Well dry NM-D=Not Measured (well dry) 

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 Sample Sampie Benzene | Toluene j Ethylbenzene Xylenes TPH-D T P H - G 

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

MW-1 8/10/92 Regular 5550.0 12090.0 2160.0 7370.0 NA NA 

2/9/93 Regular 2100.0 6500.0 1300.0 7400.0 NA NA 

8/19/93 Regular 3200.0 7300.0 1200.0 3700.0 NA NA 

1/27/94 Regular 1930.0 4580.0 672.0 2390.0 NA NA 

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

8/1/95 Regular 390.0 1300.0 230.0 800.0 NA 5.7 

11/15/95 Regular 880.0 1800.0 300.0 970.0 NA 6.8 

2/23/96 Regular 1500.0 3700.0 620.0 2200.0 NA 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 NA 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 11 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 

9/30/1998 Regular 3.2 90.0 280.0 970.0 2.5 3.6 

12/10/1998 Regular <I.O 1.5 17.0 110.0 1.4 0.31 

3/10/1999 Regular <I.O <1.0 8.2 1 10.0 0.62 0.85 

3/10/1999 Duplicate <1.0 <I.O 7.9 110.0 0.66 0.84 

6/10/1999 Regular <I.O I . l <l.0 28.0 0.53 0.55 

6/10/1999 Duplicate <1.0 1.8 <I.O 41.0 0.69 0.76 

9/14/1999 Regular < 1.0 < 1.0 < I.O <2.0 <0.20 <0.10 

12/9/1999 - NS NS NS NS NS NS 

3/9/2000 Regular < 1 < 1 < 1 9.1 14 1.3 

6/8/2000 - NS NS NS NS NS NS 

9/13/2000 - NS NS NS NS NS NS 

12/7/2000 - NS NS NS NS NS NS 

3/8/2001 Regular 2.0 <1 < l <1 0.49 0.58 

6/21/2001 - NS NS NS NS NS NS 

9/10/2001 - 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 100.0 12.0 3.0 13.0 NA NA 

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

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

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

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

1/27/94 Regular 1070.0 5380.0 510.0 3120.0 NA NA 

5/4/95 Regular 770.0 3300.0 470.0 1800.0 NA NA 

8/1/95 Regular 490.0 2900.0 890.0 1600.0 NA 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 NA 15 

8/23/96 Regular 330.0 2200.0 590.0 1500.0 NA 12 

12/2/96 Regular 220.0 1800.0 670.0 1000.0 0.39 7.4 

3/12/97 Regular 370.0 2000.0 960.0 1400.0 1.8 I I 

6/12/97 Regular 860.0 4800.0 1700.0 2600.0 1.9 20 

9/11/97 Regular 770.0 3000.0 1600.0 1900.0 1.6 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 Sample Sample Benzene Toluene Ethylbenzene Xylenes TPH-D TPH-G ! 

Well Date Type microgran is per liter, ug/L milligrams per liter, aig/L i 

MW-3 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 

9/30/1998 Regular 42.0 470.0 450.0 530.0 1.0 3.8 

12/10/1998 Regular 13.0 220.0 160.0 290.0 1.3 0.43 

3/10/1999 Regular 3.2 7.4 42.0 32.0 0.2 0.44 

6/10/1999 Regular 1.7 3.1 O.O 36.0 <t).20 0.18 

9/14/1999 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 <0.I0 

12/9/1999 Regular < 1 < 1 < 1 < 1 <0.2 < 0.1 

3/9/2000 Regular < 1 < 1 < 1 < 1 0.32 < 0.1 

6/8/2000 Regular < 1 < 1 < 1 < 1 <0.22 <0A 

9/13/2000 Regular < 1 < 1 < 1 < 1 <02 <0.1 

12/7/2000 Regular < 1 < 1 < 1 < 1 <0.25 <0.1 

3/8/2001 Regular < 1 < 1 < 1 < 1 0.42 <0.1 

6/21/2001 Regular < 1 < 1 < 1 < 1 <0.22 O . l 

9/10/2001 Regular < 1 < 1 < 1 < 1 <02 «) . l 

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 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 5700.0 17000.0 3500.0 13000.0 NA 120 

11/15/95 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 

9/30/1998 Regular 80.0 180.0 370.0 840.0 2.9 3.9 

12/10/1998 Regular 28.0 70.0 210.0 960.0 9.3 4.3 

12/10/1998 Duplicate 26.0 62.0 180.0 830.0 3.9 4.3 

3/10/1999 Regular 8.0 20.0 250.0 1400.0 13.0 13 

6/10/1999 Regular O.O <1.0 12.0 12.0 0.44 0.63 

9/14/1999 Regular < 1.0 < 1.0 3.3 13.1 0.35 0.17 

12/9/1999 Regular < 1 2.5 2.3 20.1 2 0.53 

3/10/2000 Regular < 1 < 1 < 1 3.6 2.6 0.15 

6/8/2000 Regular < 1 < 1 < 1 < 1 0.44 0.23 

9/13/2000 Regular < 1 < 1 < 1 < 1 0.61 <0.1 

12/7/2000 Regular < 1 < 1 1.3 < 1 0.53 0.16 

3/8/2001 Regular < 1 < 1 < 1 < 1 0.43 0.16 

6/21/2001 Regular < 1 < 1 < 1 < 1 <0.25 <0.1 

9/10/2001 Regular < 1 < 1 < 1 < I <0.2 <0.l 

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 
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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-5 1/27/94 Regular 8.7 29.9 4.0 11.3 NA NA 

5/3/95 Regular 3.7 5.3 0.9 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 31.0 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 . l <0.1 

6/12/97 Regular < 1 < 1 < 1 < 1 < 0 . l <0.1 

9/12/97 Regular < 1 < 1 < 1 < 1 <0.1 < 0 . I 

12/10/97 Regular < 5 < 5 <5 < 5 <0.2 <0.1 

3/23/98 Regular < 1 < 1 < 1 < 1 < 0.2 <0.1 

6/23/98 Regular < 1 < 1 < 1 < I < 0.2 <0.1 

9/30/1998 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.20 < 0 . l 

12/10/1998 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.20 < 0 . l 

3/9/1999 Regular <1.0 < l .0 <I.O <1.0 <0.20 <0.1 

6/10/1999 Regular <1.0 <1.0 <1.0 <I.O <0.20 <0.1 

9/14/1999 Regular <1.0 <1.0 <1.0 <2.0 <0.20 <0.10 

12/9/1999 Regular < 1 < 1 < 1 < 1 <0.2 < 0.1 

3/9/2000 Regular < 1 < 1 < 1 < 1 0.55 < 0 . l 

6/8/2000 Regular < 1 < 1 < 1 < 1 <0.2 < 0 . l 

9/13/2000 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

12/7/2000 Regular < 1 < 1 < 1 < 1 <0.25 <0.1 

3/8/2001 Regular < 1 < 1 < 1 < 1 0.56 <0.1 

6/21/2001 Regular < 1 < 1 < 1 < 1 0.26 <0.1 

9/10/2001 Regular < I < 1 < 1 < 1 <0.2 <0.1 

M W - 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 11000.0 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 < I 4.0 < 1 <0.2 < 0.1 

6/23/98 Regular 170.0 4.1 15.0 7.2 1.2 0.51 

9/30/1998 Regular 1000.0 420.0 140.0 270.0 4.0 3.3 

12/10/1998 Regular 7.6 6.6 1.7 5.8 2.0 <0.1 

3/10/1999 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 < ^ <6 NA NA 
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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 microgran is per liter, ug/L milligrams per liter. mg/L 

MW-7 8/19/93 Regular < 2 3.0 <2 < 2 NA NA 

1/27/94 Regular 1.1 < 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 

5/3 1/96 Regular 29.0 83.0 10.0 21.0 NA 0.25 

8/23/96 Regular <0.3 <0.3 <0.3 •cO.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 . l 

9/11/97 Regular < 1 < 1 < 1 < 1 < 0 . l <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 . l 

6/23/98 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

9/30/1998 Regular < 1.0 < 1.0 < 1.0 <0.20 <0.1 

12/10/1998 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.20 < 0 . l 

3/9/1999 Regular <I.O <1.0 O.O o.o 4.7 < 0 . l 

6/10/1999 Regular <I.O o.o o.o o.o <0.20 <0.1 

9/13/1999 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 <0.10 

12/9/1999 Regular < 5 < 5 < 5 < 5 1.8 <0.5 

3/9/2000 Regular < 1 < 1 < 1 < 1 0.66 < 0 . l 

6/8/2000 Regular < 1 < 1 < 1 < 1 < 0.21 <0.1 

9/13/2000 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

12/7/2000 Regular < 1 < 1 < 1 < 1 < 0.29 <0.1 

3/8/2001 Regular < 1 < 1 < 1 < 1 1.2 <0.1 

6/21/2001 Regular 3.1 < 1 < 1 < 1 <0.22 <0.1 

9/10/2001 Regular < 1 < I < 1 < 1 <0.33 O . 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 3.0 4.9 O.S 3.7 NA NA 

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 

1 1/15/95 Regular <0.3 0.5 <0.3 <0.6 NA <0.1 

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

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

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

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

3/12/97 Regular < 1 < 1 < 1 1.8 <0 . I < 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 < I < 1 <0.2 <0.1 

6/23/98 Regular < 1 < 1 < 1 < 1 <0.2 <0. 'l 

9/30/1998 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.20 < 0.1 

12/10/1998 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.20 < 0 . l 

3/9/1999 Regular <1.0 o.o o.o o.o <0.20 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 Sample Sample Benzene Toluene Ethylbenzene Xylenes TPH-D TPH-G 

Well Date Type microgran is per liter, ug/L milligrams per liter, mg/L 

MW-8 6/10/1999 Regular <1.0 <1.0 <I.O <I.O <0.20 O . l 

9/13/1999 Regular < i.O < 1.0 < 1.0 <2.0 0 . 2 0 O.10 

12/9/1999 - NS NS NS NS NS NS 

3/9/2000 Regular < 1 < 1 < 1 < 1 0.55 O . l 

6/8/2000 - NS NS NS NS NS NS 

9/13/2000 - NS NS NS NS NS NS 

12/7/2000 - NS NS NS NS NS NS 

3/8/2001 Regular < 1 < 1 < 1 < 1 1.6 O . l 

6/21/2001 - NS NS NS NS NS NS 

9/10/2001 - 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 380.0 110.0 19.0 120.0 NA NA 

8/1/95 Regular 660.0 410.0 91.0 310.0 NA 6.2 

11/15/95 Regular 240.0 24.0 11.0 140.0 NA 1.5 

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 16.0 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 48.0 420.0 880.0 8.2 19 

6/12/97 Regular 4.7 2.1 11.0 97.0 2.6 2.2 

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 

9/30/1998 Regular 1.1 5.5 21.0 59.0 0.27 0.27 

12/10/1998 Regular < 1.0 1.9 17.0 79.0' 5.1 0.25 

3/10/1999 Regular <1.0 <1.0 5.7 68.0 0 . 2 0.22 

6/10/1999 Regular <1.0 1.8 1.8 71.0 O.20 0.43 

9/13/1999 Regular < 1.0 < 1.0 < 1.0 <2.0 O.20 O.10 

12/9/1999 NS NS NS NS NS NS 

3/9/2000 Regular < 1 < 1 < 1 64.0 0.66 1.3 

6/8/2000 - NS NS NS NS NS NS 

9/13/2000 - NS NS NS NS NS NS 

12/7/2000 - NS NS NS NS NS NS 

3/8/2001 Regular < 1 < 1 < 1 < 1 1.4 O . l 

6/21/2001 - NS NS NS NS NS NS 

9/10/2001 - 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 11.0 84.0 NA NA 

8/1/95 Regular 1300.0 32.0 32.0 100.0 NA 3.6 

11/15/95 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 
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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 T P H - G 

Well Date Type micrograrr s per liter, ug/L milligrams pc r liter, mg/L 

MW-10 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 1.3 17.0 8.0 0.94 0.97 

3/12/97 Regular 110.0 < 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 1.1 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 1.6 <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 

9/30/1998 Regular 84.0 3.2 30.0 2.2 1.4 0.36 

12/10/1998 Regular 29.0 1.0 7.0 1.0 0.86 0.18 

3/9/1999 Regular 28.0 <5.0 5.8 <5.0 0.92 <0.5 

6/10/1999 Regular 17.0 <1.0 <1.0 <1.0 0.30 0.16 

9/14/1999 Regular 10.0 < 1.0 < 1.0 <2.0 <0.20 <0.10 

12/9/1999 Regular 23.0 < 1 < 1 1.2 0.44 0.16 

3/10/2000 Regular 300.0 4.3 6.6 43.2 1.2 0.85 

6/8/2000 Regular 78.0 1.7 7.2 9.0 0.67 0.74 

9/13/2000 Regular 23.0 1.5 1.1 2.9 1.6 0.41 

12/7/2000 Regular 7.2 <l < I <l 1.5 0.15 

3/8/2001 Regular 3.4 I. l <l <1 3.4 0.2 

6/22/2001 Regular < 1 < 1 < 1 < 1 1.2 <0.l 

9/10/01 and 

9/18/01 
Regular 2 < 1 < 1 < I 2.3 <0.1 

M W - 1 1 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 44.0 29.0 5.5 13.0 NA 0.2 

11/15/95 Regular 190.0 2.8 6.2 1 1.0 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 

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 1.1 0.55 

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

MW-11 A 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 

9/30/1998 Regular 9.3 3.7 2.2 7.0 <0.20 0.1 

12/10/1998 Regular 1.7 <1.0 O.O <!.0 <0.20 <0.1 

3/10/1999 Regular <5 <5 <5 <5 0.3 <0.5 

6/10/1999 Regular <1.0 <1.0 <l .0 O.O •-0.20 <0.10 

9/13/1999 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 <0.10 

12/9/1999 Regular < 5 < 5 < 5 <5 <0.2 <0.1 

3/9/2000 Regular 1.2 < 1 < 1 < 1 0.43 < 0 . l 

6/8/2000 Regular 3.6 < 1 < 1 < 1 0.37 < 0 . l 

9/13/2000 Regular 1.4 < 1 < 1 < 1 0.36 < 0 . I 
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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 T P H - G 

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

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

MW-11 A 3/8/01 Regular 12 <5 <5 <5 2.2 <0.5 

6/22/2001 Regular 1.5 < 1 < 1 < 1 1 O . l 

9/10/2001 Regular 7.9 < 1 < 1 < 1 1.1 O . l 

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 

9/30/1998 Regular 260.0 3.0 1.2 7.9 <0.20 0.62 

12/10/1998 Regular 160.0 O.O O.O 1.2 0.21 0.36 

3/10/1999 Regular 160.0 I . l O.O 2.9 0.38 0.45 

6/10/1999 Regular 49.0 1.4 o.o O.O 0.22 0.13 

9/14/1999 Regular 75.0 < 1.0 < 1.0 <2.0 <0.20 0.23 

12/9/1999 Regular 64.0 < 1 < 1 < 1 <0.2 0.21 

3/10/2000 Regular 93.0 < 1 < 1 < 1 <0.2 0.21 

3/10/2000 Duplicate 99.0 < 1 < 1 < 1 0.22 0.22 

6/8/2000 Regular 62.0 < 1 < 1 < 1 <0.2 < 0.1 

9/13/2000 Regular 34,0 < 1 < 1 < 1 0.23 <0.1 

12/7/2000 Regular 27 O 2.9 1.9 <0.25 <0.1 

3/8/2001 Regular 14 O o O 2.1 0.1 

6/22/2001 Regular 12 < 1 < 1 < 1 0.51 0.11 

9/10/2001 Regular NS-D NS-D NS-D NS-D NS-D NS-D 

MW-I 2D 7/2/1999 Regular < 5 < 5 <5 < 5 <0.20 •-0.10 

9/14/1999 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 <0.10 

12/9/1999 Regular < 1 < I < 1 < 1 <0.2 < 0.1 

3/9/2000 Regular < 1 < 1 < 1 < 1 0.24 <0.1 

6/8/2000 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

9/13/2000 - NS NS NS NS NS NS 

12/7/2000 - NS NS NS NS NS NS 

3/8/2001 - NS NS NS NS NS NS 

6/22/2001 - NS NS NS NS NS NS 

9/18/2001 Regular < 1 < 1 < 1 < 1 <0.2 O . l 

MW-13 7/2/1999 Regular 1500.0 23.0 750.0 58.0 2.2 5.1 

9/14/1999 Regular 860.0 16.0 450.0 34.4 2.1 3.1 

12/9/1999 Regular 430.0 16.0 410.0 40.9 0.46 3.2 

3/10/2000 Regular 88.0 2.8 200.0 1.3 1.9 0.99 

6/8/2000 Regular 6.0 < 1 63.0 3.3 1.1 0.91 

9/13/2000 Regular <1.0 O.O 3.4 O.O 0.44 0.12 

12/7/2000 Regular <1 O O O 0.43 O . l 

3/8/2001 Regular < l O 1.2 O 2 O . l 

6/22/2001 Regular < 1 < 1 < I < 1 0.31 O . l 

9/10/2001 Regular < 1 < 1 < 1 < 1 0.3 O . l 

MW-14 1/14/2001 Regular <1 O O <! <0.2 O . l 

6/21/2001 NS NS NS NS NS NS 

9/10/2001 - NS NS NS NS NS NS 

MW-1 5 1/14/2001 Regular <1 O O O <0.2 O . l 

6/21/2001 - NS NS NS NS NS NS 

9/10/2001 - NS NS NS NS NS NS 

OW-4 6/10/1999 Regular O.O O.O O.O 4.4 <0.2 O.10 

9/14/1999 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 O.10 

12/9/1999 Regular O.O O.O o.o O.O <0.2 O . l 
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Table 4 
Cumulative B T E X and T P H Analytical Results for Groundwater Samples 

Hobbs, New Mexico Facility 

B J Services Company, U.S.A. 

Monitor 

Weil 

Sample 
Date 

Sample 

Type * 

Benzene Toluene Ethylbenzene Xylenes TPH-D TPH-G Monitor 

Weil 

Sample 
Date 

Sample 

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

3/9/2000 Regular <I.O <1.0 <1.0 <l.0 0.25 <0.1 

OW-4 6/8/2000 Regular <1.0 <1.0 <1.0 <I.O <0.21 <0.1 

9/13/2000 Regular <1.0 <1.0 <1.0 <I.O <0.2 <0.1 

12/7/2000 - NS-D NS-D NS-D NS-D NS-D NS-D 

3/8/2001 NS-D NS-D NS-D NS-D NS-D NS-D 

6/21/2001 - NS-D NS-D NS-D NS-D NS-D NS-D 
9/10/2001 - 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 NS-P=Not Sampled due to Phase-

separated hydrocarbons in well 

p:\wp\bjserv\ 12832\084ta Page 8 of 8 
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Table 6 
Current and Historical Nitrate, Sulfate, and Dissolved Methane Data for 

Monitor Wells MW-5, MW-10, MW-11 A, and MW-12 

Hobbs, New Mexico 

BJ Services Company, U.S.A. 

Well Date Nitrate0' (mg/L) Sulfate'1' (mg/L) 

Dissolved 
Methane 
(mg/L) 

MW-5 

3/23/1998 3.87 190 O.OO 12 

MW-5 

3/9/1999 O . l 195 O.0012 

MW-5 

6/10/1999 4.73 209 O.OO 12 

MW-5 

9/14/1999 4.3 210 O.OO 12 

MW-5 

12/9/1999 4.2 210 O.0012 

MW-5 
3/9/2000 5.3 260 O.0012 

MW-5 
6/8/2000 4.7 240 O.0012 

MW-5 

9/13/2000 3.93 200 O.OO 12 

MW-5 

12/7/2000 3.27 160 O.OO 12 

MW-5 

3/8/2001 3.24 180 O.OO 12 

MW-5 

6/21/2001 2.74 150 0.0017 

MW-5 

9/10/2001 NA ( 2 ) 130 O.0012 

MW-10 

3/23/1998 0.07 320 0.91 

MW-10 

6/23/1998 <0.1 325 0.55 

MW-10 

9/30/1998 <0.1 204 0.81 

MW-10 

12/10/1998 O . l 180 0.091 

MW-10 

3/9/1999 O . l 
142 

0.035 

MW-10 

3/9/1999 O . l 
223 ( 3 ) 

0.035 

MW-10 
9/14/1999 O.10 160 0.0049 

MW-10 12/9/1999 0.49 170 0.0039 MW-10 

3/10/2000 0.1 160 0.0056 

MW-10 

6/8/2000 O . l 150 0.031 

MW-10 

9/13/2000 O . l 160 0.031 

MW-10 

12/7/2000 O . l 190 0.17 

MW-10 

3/8/2001 O . l 270 O.OO 12 

MW-10 

6/22/2001 O . I 270 0.044 

MW-10 

9/10/2001 NA NA NA 

MW-1 IA 3/23/1998 O.05 190 0.14 MW-1 IA 

6/23/1998 O . l 225 0.11 

MW-1 IA 

9/30/1998 0.4 196 0.043 

MW-1 IA 

12/10/1998 0.7 188 0.033 

MW-1 IA 

3/10/1999 
O . l 164 

0.094 

MW-1 IA 

3/10/1999 
o.i ( 4 ) 

227<3) 
0.094 
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Table 6 
Current and Historical Nitrate, Sulfate, and Dissolved Methane Data for 

Monitor Wells MW-5, MW-10, MW-11A, and MW-12 

Hobbs, New Mexico 

BJ Services Company, U.S.A. 

Well Date Nitrate0' (mg/L) Sulfate0' (mg/L) 

Dissolved 
Methane 
(mg/L) 

MW-11A 6/10/1999 O . l 181 0.0036 MW-11A 
9/13/1999 0.22 250 O.0012 

MW-11A 

12/9/1999 O . l 290 0.0079 

MW-11A 

3/9/2000 0.11 270 0.037 

MW-11A 

6/8/2000 O . l 240 0.0069 

MW-11A 

9/13/2000 O . l 320 O.OO 12 

MW-11A 

12/7/2000 O . l 260 0.0096 

MW-11A 

3/8/2001 O . l 330 0.0028 

MW-11A 

6/22/2001 O . l 180 0.0074 

MW-11A 

9/10/2001 NA 280 O.0012 

MW-12 

3/23/1998 O.05 240 O.0012 

MW-12 

6/23/1998 O . l 240 O.0012 

MW-12 

9/30/1998 O . l 168 O.OO 12 

MW-12 

12/10/1998 O . l 202 O.OO 12 

MW-12 

3/10/1999 
O . l 137 

O.OO 12 

MW-12 

3/10/1999 
<0.1(4) 

1 9 3 ( 3 ) 
O.OO 12 

MW-12 

6/10/1999 O . l 217 O.0012 

MW-12 9/14/1999 O.10 230 O.0012 MW-12 
12/9/1999 O . l 180 O.OO 12 

MW-12 

3/10/2000 O . l 210 O.OO 12 

MW-12 

6/8/2000 O . l 220 O.0012 

MW-12 

9/13/2000 O . l 240 O.0012 

MW-12 

12/7/2000 O . l 260 O.0012 

MW-12 

3/8/2001 O . l 300 O.OO 12 

MW-12 

6/22/2001 O . l 360 0.0021 

MW-12 

9/10/2001 NA NA NA 

MW-12D 9/18/2001 NA 190 O.0012 

- Analysis by EPA Method 300, except as noted 
w - NA = not analyzed 
1 3 1 - Analysis by EPA Method 375.4 
1 4 1 - Analysis by EPA Method 353.3 

mg/L = milligrams per liter 
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APPENDIX A 

Groundwater Sampling Forms 

P:\Wp\BJSERVM2832\086r.doc 
"Use or disclosure of data contained on this sheet is subject to the restriction specified at the beginning of this document. 



GROUNDWATER SAMPLING FIELD DATA S H E E T 

WELL ID: 

PROJECT INFORMATION 
Task Number I U Project Number: 

Client: k l S W 
Date: C-)0 

Project Location:_ 

Personnel: j j D ^ M ^ , . C -S- t * . \ s -

Weather: S*-« )r\ > » ; U - ^ \ 

Time: 13:30 

2. WELL DATA „ 
Casing Diameter:_ 

Screen Diameter: 
=27 

inches 

inches 

Total Depth of Well: 

Depth to Static Wate 

Depth lo Product:_ 

feet 

feet 

T y p e : p v c • Stainless • Galv. Steel • Tef lon® • Other: 

T y p e : C^PVC Q Stainless Q Galv Steel • Tef lon® • Other: 

j F r o m : ^ ~ T o p of Wel l Casing (TOC) • Top of Protect ive Cas ing • Other:_ 

feet 

F r o m : Top of Wel l Casing (TOC) • Top of Protect ive Cas ing • Other:_ 

F r o m : • Top of Wel l Casing (TOC) Q Top of Protect ive Cas ing • O the r : , 

Length of Water Column:, Well Volume: gal S c r e e n e d I n t e r v a l ( f r o m G S ) : . 

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

3, PURGE DATA 
Q Bailer, Size: ^ B ladder Pump • 2" Submers ib le Pump • 4 " Submers ib le Pump 

P u r g e M e t h o d : Q C e n t r i f u g a | P u m p Q p e r i s t a l t i c Pump • Inertial Lift Pump • Other: 

Materials: Pump/Bailer 
g f e t a i n l e s s • PVC • Teflon® Q Other: 

• Ded ica ted • P repared Off-Site i Field C leaned • D isposab le 

M a t e n a l s : R o p e / T u b i n g ^ W ' M e n e • Polypropylene Q Tef lon® • O t h e r s 
• T O e d i c a t e d Q Prepared Off-Site • Field C leaned • D isposab le 

W a s w e l l p u r g e d d r y ? Q Yes r i \ No P u m p i n g R a t e : ^ L i i ga l /m in 

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

i C 

Time 
i Cum. Gallons 
i Removed 

pH Temp 
Spec. 
Cond. 

O R P 
D i s s o l v e d 

O x y g e n 
T u r b i d i t y 

O t h e r : 
C o m m e n t s 

!7'33 / 1 Lj C u t 

WS* ! o-$ t6U 
1 iSJ 1±± 2yJZ (IP 

_L£_ 7> >-i> ML 

4. SAMPLING DATA 

Method(s): 
ĈS Bladder P u m p Q 2" Submers ib le Pump • 4" Submers ib le Pump Q Bailer. Size: _ 

• Peristalt ic Pump • Inert ial Lift P u m p Q Other: 

Materials: Pump/Bailer 

Materials: Tubing/Rope 

Stain less • PVC • Tef lon® O t h e r , c/ ; 

• Ded ica ted • P repared Off-Site 0 ( F i e l d Cleaned • D isposab le 

.21 Po lye thy lene • Polypropylene • Tef lon® • Other : . 
ft Ded ica ted • P repared Off-Site • Field Cleaned Q Disposab le 

Depth to Water at Time of Sampling: 

Sample ID: A l 3 Sample Time _ 

Duplicate Sample Collected? • Yes A No ID: 

Field Filtered? • Yes • No 

T # of Containers: 

Geochemical Analyses 

Ferrous Iron: 

DO: 

Nitrate: 

Sulfate: 

Alkalinity: _ 

. mg/L 

_mg/L 

713 mg/L 

5. COMMENTS _fcy_U«- ^ $ J ^ c \ c > « ^ V ^ 

Note: include comments such as welt condition, odor, presence of NAPL. or other items not cn the field data sheet. 

V 
F O R M G W - 1 ,Rev 6/8/99 - wan) Signature 



GROUNDWATER SAMPLING FIELD DATA S H E E T 

WELL ID: PA Lo " H 

1. PROJECT INFORMATION 
Project Number: Task Number: 

i I 

Date: P 

Client: JM < v' O 

Project Location^ Mb 
Fersonnel: i/C?A ^> C f 

Time: Z ^ ^ ' P 

Weather: •7 / u J V' 

2. WELL DATA ^ 
Casing Diameter:, 

Screen Diameter: XT 
inches 

inches 

Total Depth of Wei l : r r feet 

Depth to Static Waters Q J/yeel 

Type: (fl PVC • Stainless • Galv. Steel • Talon® • Other:, 

Type: L^PVC Q Stainless • Galv. Steel • Taflon® Q Other:, 

From: e j Top of Well Casing (TOC) • Top of Protective Casing • Other:. 

From: Top of Well Casing (TCC) • Top of Protective Casing • Cther:_ 

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

Length of Water Column:, feet Wel l Vo lume: gal Screened Interval (from GS):_ 

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

3. PURGE DATA 
• Bailer, Size: ^B ladder Pump Q 2" Submersible Pump • 4" Submersibte Pump 

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

•(stainless • PVC • Teflon® 
• Dedicated • Prepared Off-Site Materials: Pump/Bailer 

Materials: Rope/Tubing 

Was well purged dry? 

> • Other: 
2J>.Field Cleane 

Equ ipment Model fs) 

ned • Disposable 

d/Volyethylene • Polypropylene • Teflon® • Other 
•(Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

• Yes Q( NO Pumping Rate: O ' ^ gal/min 

<3£-0 -^p I-

Time 
Cum. Gallons 

Removed 
pH Temp 

Spec. 

Cond. 
ORP 

Dissolved 

Oxygen 
Turbidity 

Other: 
Comments 

«-7 / I / eg J I /, 1) 

i j .o^j iT7r_ 

/ 6 P 

4. SAMPLING DATA 
• Bailer, Size: ij^Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
• Peristaltic Pump • Inertial Lift Pump Q Other 

c/stamless • PVC • Teflon® Q Other: 
Q Dedicated • Prepared Off-Site d\Field Cleaned • Disposable 

Method(s): 

Materials: Pump/Bai ler 

Materials: Tub ing /Rope 

Depth to Water at Time of Sampl ing 

Sample ID:. 

Polyethylene Q Polypropylene Q Teflon® • Other:__ 

'pedicaled • Prepared Off-Site • Field Cleaned • Disposable 

Field F i l t e red ' • Yes d ( No 

Sample Time # of Containers: —* 

Duplicate Sample Collected? • Yes ?f ID: 

Geochemical Analyses 

Ferrous Iron: ^ 5 mg/L 

DO: J mg/L 

Nitrate: mg/L 

Sulfate: -~ ' mg/L 

Alkalinity: / ' T mg/L 

5. COMMENTS 

Note: Include comments such as well condition, oaor. presence of NAPL, or other items not on the Field data snesf. 

F O R M G W - 1 (Rev 6/8/99 - wah) Signature 



GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: AUo ' b 

1. PROJECT INFORMATION 

Project Number: j <*~ O Task Number:, on Date: 5 - j Q • ^ 
Client: Personnel: i b ^ i " ' ; C 

Proiect Location: Weather: 5'v> A * y , Lyr 

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

"37 
inches 

inches 

Total Depth of Well twr feet 

Depth to Static WaterQ feet 

Depth to Product: feet 

Length of Water Column: fe. 

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

Type: f j j p v c • Stainless • Galv. Steel • Teflon® • Other: 

F rom: & Top of Well Casing (TOC) • Top of Protective Casing • Other_ 

From: L̂ ' Top of Well Casing (TOC) • Top of Protective Casing • Other:_ 

From: • Top of Well Casing (TOC) • Top of Protective Casing • Other, 

Well Volume: gal Screened Interval (from GS):. 

Wore: 2-inch well = 0.7 67 gal/ft 4-inch well = 0 56 7 gal/ft 

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

Purge Method. a centrifugal p u m p • Peristaltic Pump • Inertial Lift Pump Q Other: , , 

, „ , ^ Stainless • PVC • Teflon® Q Other: 
Materials: Pump/Bai ler • Dedicated Q Prepared Off-Site dp ie ld Cleaned • Disposable 

Matenals: Rope/Tub ing ^P° l y« *y l ene • Polypropylene • Teflon® • Other 

Equipment Modelfs) 

L ^C~D ~H'P 

Was well purged dry? 

Polyethylene u Polypropylene U I etlonda '-I other. . 
Dedicated • Prepared Off-Site • Field Cleaned • Disposable 2. O ' 

Pumping Rate:. gal/min 

Time 
Cum. Gallons 

' Removed 
PH Temp 

Spec. 

Cond. 
ORP 

Dissolved 

Oxygen 
Turbidity 

Other: 
Comments 

3 •) mi 
£1± o 3 

IL 
//:?- •s o >cyt :(<•--

4. SAMPLING DATA 
Q Bailer. Size: _ 

Method(s): 
I Bladder Pump Q 2" Submersible P\*np • 4" Submersible Pump 

• Peristaltic Pump • Inertial Lift Pump • Other: 

Matenals: Pump/Bailer dstainies. a PVC • Teflon® Q other-
• Dedicated • Prepared Off-Site '2 Field Cleaned Q Disposable 

, , , . T- . - ,~ (-^Polyethylene • Polypropylene Q Teflon® Q Other 
Materials: Tuomg/Rope JS.^ . _, ,_, „ „ ' ^ ^ ~ -T^ 

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

Depth to Water at Time of Sampl ing: f~ ° ' ^ Field Filtered? • Yes j ( l N< 

A l " ' ? SamnleTime: / f ' i o 

Sample ID:, 

Duplicate Sample Collected 7 

Sample Time:, 

• Yes No ID: 

# of Containers: 
n 

Geochemica Analyses 

Ferrous Iron 0 ^ ma/L 

DO: mg/L 

Nitrate: 
•—^ 

mg/L 

Sulfate: mg/L 

Alkalinity: mo mg/L 

5. COMMENTS fa <-ML 

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 - wad) Signature 



'BROWN AND 
C A LD W.E L, L'' 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: / v \ w ' l 

1. PROJECT I N F O R M A T I O N 

Project Number: j)-* 5f Task Numbered Id 

Client: fej ,S I" ; ' 3 , , 

Date: 2 

Project Location : il^-
Personnel: $ j £ ? A ? J j 

Weather: S ^ ^ n ^ / j ^ p f 

Time: / / •'Sb^" 

2. WELL DATA 

Casing Diameter: 

Screen Diameter: 

inches 

inches 

Total Depth of Well: feet 

Depth to Static W a t e r ^ J i . 
eet 

Depth to Product_ feet 

Type: 

From: 

From: 

From' 

ll PVC • Stainless Q Galv. Steel • Teflon® • Other: 

F rom: rjf Top of Weil Casing (TOC) • Top of Protective Casing • Other: 

From: iz} Top of Weil Casing (TOC) • Top of Protective Casing • Other:_ 

From: • Top of WeU Casing (TOC) • Top of Protective Casing • Other:_ 

Length of Water Column:. feet Well Volume: gal Screened Interval (from GS):. 

Note: 2-inch well = 0.167 gal/ft 4-inch well = 0 567 gal/ft 

3. PURGE DATA 
• Bailer. Size: fjfli Bladder Pump Q 2" Submersible Pump • 4" Submersible Pump 

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

Materials: Pump/Bailer 

Materials: Rope/Tubing 

Was well purged dry? 

L^gtainless • PVC • Teflon® Q Other: 
• Dedicated • Prepared Off-Site Gr f ield Cleaned • Disposable 

Q^Polyethyl ene • Polypropylene Q Tefton® Q Other: 
(^Dedicated • Prepared Off-Site Q Field Cleaned • Disposable 

Equipment Modelfs 

Pumping Rate:. 

2. y$£-6j*P 
gal/min 

Time 
Cum. Gal lons 

Removed 
pH Temp 

Spec. 

Cond. 
ORP 

Dissolved 

Oxygen 
Turbidity 

Other: 
Comments 

a:. 

i l l ^ ^ r ! / y / ° 
£J \ \^S-Li | /V ia Ql± 

4. SAMPLING DATA 

Method(s) 

Matenals: Pump/Bai ler 

Matenals: Tub ing /Rope 

• 3ladder Pump • 2" Submersible Pump • 4" Submersible Pump • Bailer, Size: _ 
Cl Peristaltic Pump • Inertial Lift Pump • Other: 

• Stainless • PVC • Teflon® • Other 
• Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

• Polyethylene Q Polypropylene Q Te%n® Q Other: 
• Dedicated • Prepared Off-Site • Fied Cleaned Q Disposaole 

Depth to Water at T ime of Sampl ing: ( J ~ ' " ^ * 

Sample ID: f W s * " ' Sample Time: 

Duplicate Sample Col lected? 

Sample Time:. 

• Yes ^ No 

Field FJtered? • Yes 4 No 
-1 T - ' <T 
• I # of Containers: — ' 

ID: 

Geochemica Analyses 

Ferrous Iron: o ma/L 

DO: h * mg/L 

Nitrate: 

•— 
_ mg/L 

Sulfate: mg/L 

Alkalinity: l l O mq/L 

5. COMMENTS 

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

F O R M G W - 1 (Rev 6/8/99 - wah) Signature 



GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: ftjU>-fO 

1. PROJECT INFORMATION 
Project Number: Task Number: 

Client: ftjfr* ( * 
t i l l Date: 

Project Location:_ 

Personnel : j y O ^ ° ; C r 

Weather : J \ > ^ 

Time 

2. WELL DATA 

Casino Diameter: inches Type: CJ PVC • Stainless • Galv. Steel • Teflon® • Other: 

Screen Diameter: " ~ inches Type: p j jpvc Q Stainless • Galv. Steel • Teflon® • Other: 

Total Deoth of Well: £ ^ feet From: c4 Top of Well Casing (TOC) • Top of Protective Casinq • Other: 

Depth to Static Water: fo I * W fee. ^From: g/ Top of Well Casing (TOC) • Top of Protective Casinq • Other: 

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

Length of Water Column: feei Well Volume: gal Screened Interval (from GS): 
Wore: 2-inch well -0.167 gal/ft 4-inch weil = 0.657 gal/ft 

3. PURGE DATA 
y & Bailer, Size: Q Bladder Pump Q 2" Submersible Pump Cl 4" Submersible Pump 

Purge Method. Q C e n t r i f u g a | P u m p Q p e r j s tal t ic Pump • Inertial Lift Pump • Other: Equ ipment Model fs) 

Materials: Pump/Bai ler 

Materials: Rope/Tubing 

Was well purged dry? 

• Stainless • PVC Q Teflon® • Other: 
• Dedicated • Prepared Off-Site • Field Cleaned CfOisposable 

• Polyethylene • Polypropylene • Teflon® c/Other: •> 

c/ois 

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

J L Yes • No Pumping Rate: gal/min 

1.. 

2._ 

3. 

Time 
Cum. Gal lons 

Removed 
pH Temp 

Spec. 

Cond. 
ORP 

Dissolved 

Oxygen 
Turbidity 

Other: 
Commen ts 

4. SAMPLING DATA 

Method(s): 

Materials: Pump/Bai ler 

Matenals: Tubing/Rope 

• Bailer, Size: • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
• Peristaltic Pump • Inertial Lift Pump • Olher: 

• Stainless • PVC • Teflon® • Other: 
Q Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

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

Depth to Water at Time of Sampl ing: 

Sample ID: / H L ^ " " 1 ^ Sample Time: / ( ? , U ^ 

Duplicate Sample Col lected? • Yes • No ID: 

Field Filtered? • Yes • No. 

# of Containers: 

Geochemical Ana lyses 

Ferrous Iron: mg/L 

DO: mg/L 

Nitrate: mg/L 

Sulfate: mg/L 

Alkal ini ty mg/L 

5. COMMENTS c^^vt^J c prL s^~/^ V ' ^ b 

'condition, odor, presence of NAPL. or other items 

4. <£,•-/(<• y ' ^ S t . t c 

i ^J o <L- O , N S 

Wofe. include comments such iveil'condition, odor, presence of NAPL. or other tiems not on the field data sheet. 

F O R M GW-1 (Rev 5/8/99-warn Signature 



ECKENFELDER" GROUNDWATER SAMPLING FIELD DATA SHEET 

AN INTEGRAL PART OF 

BROWN ii N D 
CALDWELL 

WELL ID: Mu- i f l 

1. PROJECT INFORMATION 
Project N u m b e r : I ^ - & 3 2 , Task Number : <5 l t o 

Client: R~J - S l T V . ^ e - > 

Date:. 

Project L o c a t i o n : . 

Time: 2 0 Z ^ 

Personnel: ^- • / g - t t a u i ^ 

Weother: W c n n , ' fl*^ ^ f e r l T ) 

2 . W E L L D A T A 

Casing D iamete r : . Inches Type: <gjpvc • Stainless • Galv. Steel QTeflon® • Other-.. 

Screen D i a m e t e r : . 1 Inches Type: r ^pvc • Stainless • Galv. Steel • Teflon® Q Other:. 

Total Dep th o f Well:. feet From: a Top of Well Casing (TOC) Q Top of Protective Casing • Other 

From: • Top of Well Casing (TOC) • Top of Protective Casing JS Other: Depth t o Stat ic Water : \ f f ) fee t 

Depth t o Produc t : . fee t From: Q Top of Wed Casing (TOC) • Top of Protective Casing • Other: 

Length o f W a t e r Column:_ — feet Well Vo lume : . . gal Sc reened In terva l ( f rom G51: " 
Note: 2-inch welt = 0.167 gal/ft 4-Inch well = 0.667 gat/ft 

3. PURGE DATA 
'^(Bailer, Size: 1 .-^ Q Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 

Purge M e t h o d : Q centrifugal Pump • Peristaltic Pump • Inertlal Lift Pump • Other: 

^ ^ r — ^ Q Stainless • PVC Q Teflon® % Other: V u j 3 I A 
5: P u m p / H ^ i l e n Q D e d | c c r t e d Q prepared Off-Site Q Field Cleaned jp Disposable 1. 

p , ^ rf~i„. ^ - X / T , ,Mr,~ a Polyethylene • Polypropylene • Teflon® S Other p o L t t h e l * * * 
Matenals: ^ o p j j / T u b i n g Q D e d ( C Q j e d Q P r e p a r e d a R e l d a e " a n e d j ^Dtafca 

Equipment Modeir.s) 

Materials: 

sable 2 . . 

Was wel l p u r g e d dry? u Yes No P u m p i n g Rate:. . gal/mln 

Time 
C u m . Gal lons 

R e m o v e d 
pH Temp 

Spec . 
C o n d . 

Eh 
Dissolved 
Oxygen 

Turbidity 
Other : 

Comments 

Grz* t 

4. SAMPLING DATA 
^Bai ler . Size: I • Bladder Pump Q 2" Submersible Pump • 4" Submersible Pump 

Method(s) : 
• Peristaltic Pump • Inertlal Lift Pump Q Other: 

k w -t„i=. D , . m A / o r < i i ^ > a s t a l n l e s s Q p v c • Teflon® ft Other: ~ p e L c f - W U f t ? 
Materials. P u m p / l j r a H e r ^ 0 e d , c a t e d Q P r e p a r e d o f f . s i t e Q Field Cledned O p p o s a b l e 

Polyethylene • Polypropylene Q Teflon® UT Other: KJ o ) ; *? V\ 
Matenals: T u b i n g / R J i e e ^ D 6 d | c a t e d Q prepared Off-Site • Field Cleaned J» Disposable 

Depth t o Wa te r a t Time of Sampling. 

Sample ID: M «*J ' t 0 

~ Field Filtered? • Yes ^ N o 

Sample Time: / I ^ ~ # of Containers: 

Dupl icate S a m p l e C o l l e c t e d ? • Yes ^ ( No ID:. 

G e o c h e m i c a l Analyses 

Ferrous Iron: mg /L 

DO: / m g / L 

Nitrate: / m g / L 

Sulfate: / m g / L 

Alkalinity. / m g / L 

5. COMMENTS ~ ( 1 C - v, 0 9 P i . ^ } ) 6 ^ x. II ^ u 

Nate: Include comments such as welhkondition. odor, presence of NAPL or other items n 

F O R M G W - 2 (Rev 6/8/W - wah) Signature 



BRO W N A N.D 

, C A L D W E L L 

G R O U N D W A T E R SAMPLING F IELD DATA S H E E T 

WELL ID: / y , U ^ M £ 

1. PROJECT INFORMATION 
Project Number : / i-> j f 3 Task N u m b e r : 1 ^ / b 

Client: f f t j" '^* 
Date: >- 7- Time: ' J 

Personnel 

Project Location:_ 14 3(,U Weather: ->VrV/^\ / l^-Ki^ ZT 
2. WELL DATA 

Casing Diameter: 

Screen Diameter: 

- , inches 

-2==. 
incnes 

Total Depth of Wel l feet 

Depth to Static Water 

Depth to Product: 

Length of Water Co lumn 

feet 

feet 

Type: 

Type: 

From: 

From: 

jFrom: 

PVC Q Stainless • Galv. Sleel • Teflon® • Other: 

PVC Q Stainless • Galv. Steel • Teflon® • Other: 

r i f Top of Well Casing (TOC) Q Top of Protective Casing • Other:_ 

From: Top of Well Casing (TCC) • Top of Protective Casing • Other:_ 

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

Wel l Volume: ^ H gal Screened Interval (from GS): 

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

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

Purge Method: Q C e n t r i f u g a l P u m p Q P e r i s t a i t i c Pump Cl Inertial Lift Pump • Other: 

L^Stainless • PVC • Teflon® Q,Other:_ 
Equipment Model fs) 

Materials: Pump/Bai ler • 0 e d i c a t e d • prepared Off-Site df r ie ld Cleaned QDisposabl, 

Materials: Rope/Tubing $ ^ e t h y l e n e • Polypropylene • Teflon® • O t h e r : _ 
B Dedicated • Prepared Off-Site • Field Cleaned • Disposal 

Was well purged dry? Q Y e s & No Pumping Rate: O " I gal/m,n 

Time 
Cum. Gal lons 

' Removed 
pH Temp 

Spec. 

Cond. 
ORP 

Dissolved 

Oxygen 
Turbidity 

Other: 
Comments 

•o-l | > / i / | ^ ! | e / / | ? 

/Slip O J /••JH 

1 

I 

4. SAMPLING DATA 
• Bailer, Size: ( i f Bladder Pump Q 2" Submersible Pump • 4" Submersible Pump 
• Peristaltic Pump • Inertial Lift Pump • Other: 

CnStainless • PVC • Teflon® • Other: 

• Dedicated • Prepared Off-Site C/F ield Cleaned • Disposable 

Method(s): 

Materials: Pump/Bai ler 

. . . . , T , . ,~ •^Polyethylene • Polypropylene • Teflon® Q Othei 
Materials: Tubing/Rope ADe. 

Depth to Water at T ime of Sampl ing 

Sample ID: / l U W U 
Duplicate Sample Col lected? 

dicated • Prepared Off-Site • Field Cleaned Q Disposable 

: & f - f l i Field Fi l tered' ' • Yes Mo 

Sample Time: ' • \ J # of Containers: 

Yes • No D: /Dxfn^ 
6 > ~ c i - , l t i ! j — , 

Geochemical Analyses 

Ferrous Iron: mg/L 

DO: " mq/L 

Nitrate: mg/L 

Sulfate: mg/L 

Alkalinity: ^ ^ mg/L 

5. COMMENTS ^ t ^ ' 

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 (Rev 6/8/99 - wah) Signature 



GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: /^UW)-~ 

1. PROJECT INFORMATION 

Project Number: hfrYL Task Number j / ' ^ 

Client: 

Proiect Location: 

Date: Time: 

Personnel^ 

Weather: 

2. WELL DATA 
Casing Diameter. 

Screen Diameter: 

X inches 

inches 

Totai Depth of Well : . U feet 

Depth to Static Water: I ^ ' " ^ f e e t 

Depth to Product: feet 

Length of Water Column: feet 

Type : cy fVC • Stainless • Galv. Steel • Teflon® • Other:. 

Type: (zfpvC • Stainless • Galv. Steel • Teflon® Q Other:. 

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

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

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

Wel l Vo lume: gal Screened Interval (from GS):. 

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

3. PURGE DATA 

Purge Method 

Materials: Pump/Bailer 

Materials: Rope/Tubing 

• Bailer, Size: • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
Q Centrifugal Pump • Peristaltic Pump Q Inertial Lift Pump • Other: 

Q Stainless • PVC • Teflon® • Other: 
Q Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

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

Equipment Modelfs) 

Was well purged dry? Q Yes • No Pumpinq Rate: qal/min 
3. 3. 

Time 
Cum. Gallons 

Removed 
pH S Temp 

r P 6 H ! 0 R P 

Cond. ! 

Dissolved _ 
_ Turbidity 
Oxygen 

Other: 
Comments 

4. SAMPLING DATA 
. . CJ 3ailer, Size: Q Bladder Pump Q 2" Submersible Pump • 4" Submersible Pump 

0 * S ' ' • Peristaltic Pump • Inertial Lift Pump • Other' 

p,/i,t • i • „ „ / D „ - I , Q Stainless • PVC • Teflon® • Other: 
Materials: Pump/Bailer „ _ 

Q Dedicated • Prepared Off-Sue U Field Cleaned J Disposable 
,~ • Polyethylene • Polyprooylene • Teflon® • O th o r ' 

Materials: Tubing/Rope Q n , . D _ _ • .. Q . . • 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 

Geochemical Analyses 

Ferrous Iron: mg/L 

DO: mg/L 

Nitrate: mg/L 

Sulfate: mg/L 

Alkalinity: mg/L 

5. COMMENTS /v<<-L /, J7* jt.*f{rj ^V~T~ ^J:^ *s*Ttr _ tfTc.-ffcJ 

Wofe; Include comments such as well condition, odor, oresence of NAPL. or other items not on the field data sheet. 

F O R M G W - 1 {Rev 5/8/99 - wsh) Signature 



ECKENFELDER* GROUNDWATER SAMPLING FIELD DATA SHEET 

AN INTEGRAL PART OF 

BROWN AND 
CALDWELL 

WELL ID: AHu - \ 2& 

1. PROJECT INFORMATION 
Project Number: ^ ̂ -#3 "2- Task Number: C i -k 

Client: S j ^S'erv t i ^ g ; 

Project Location: bfcs 

Date : %i fa Time: 2 ^ 

Personnel: 

Weather: I t av-yvi j / ) • > „ \ - /V 0 • f /V y Oe|l-fe, 

2. WELL DATA 
Casing Diameter:, . Inches Type: fcr'pvc U Stainless • Galv. Steel • Teflon® • Other:. 

Screen Diameter:. Inches Type: Qjpv'C • Stainless • Galv. Steel Q Teflon® • Other:, 

Total Dep th of Well:. feet From: • Top of Well Casing (TOC) • Top of Protective Casing • Other:. 

From: ny* fo P of Well Casing (TOC) Q Top of Protective Casing • Other:_ Depth to Static Water: 6<J .S1 feet 

Depth to Product : A/A feet From: • Top of WeU Casing (TOC) • Top of Protective Casing • Other:. 

Length of Water Column:_ feet Well Volume:. . gal Screened Interval (from GS): 
Note: 2-inch well = 0.167 gat/ft 4-inch welt = 0.667 gat/ft 

3. PURGE DATA 
a'Bailer. Size: I - S • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 

Purge M e t h o d : Q cenfrjfugQi P u m p Q Peristaltic Pump • Inertlal Uft Pump • Ofner: 

l rm<r*± • Stainless • PVC Q Teflon® ft Other: PCvj I e f l i e U n £ 
Materials: P u m p / B ^ l e j * Q D e d | c a t e d a p r e p a r e d off-Site • Field Cleaned .E^Sfsposable 

a Polyethylene Q Polypropylene • Teflon® Ji) OtherA/ y ( O'-v. 
(DTsi 

Equipment Mortens) 

Materials: Rbpj§/Tubing 
• Dedicated Q Prepared Off-Site • Field Cleaned ^Disposable 

Was well p u r g e d dry? • Yes ^ No Pump ing Rate: gal/rnin 3. . 

Time 
C u m . Gal lons 

R e m o v e d 
pH Temp 

Spec. 
C o n d . 

Eh 
Dissolved 
Oxygen 

Turbidity 
Other : 

Comments 

G r<-\ 2_ 

4. SAMPLING DATA 
. f j j Bailer, Size: /.-S Q Bladder Pump Q 2" Submersible Pump • 4" Submersible Pump 

Method(s) : Q P e r l s t a | t i c P u r n p Q inertlal Uft Pump Q Other: 

• Stainless • PVC Q Teflon® 2 Other: Pa 1,̂r u p t . I f » * 
• Dedicated Q Prepared Off-Site • Field Cleaned J3 Disposable 

• Polyethylene a Polypropylene • Teflon® a Other: /^>-l 

• Dedicated • Prepared Off-Site • Fleld Cleaned Qjpisposable 

Depth to Water at Time of Sampling: Field Filtered? • Yes B^No 

Sample ID: M'«J |2. £> Sample Time. "2c*i'7 # of Containers: 1 

Materials: Pump/BQilej, 

Materials: Tubing/Wop 

Duplicate Sample Collected? • YesJJ^ No ID:_ 

Geochemical Analyses 

Ferrous Iron: mg/L 

DO: « " mg/L 

Nitrate: rng/L 

Sulfate: mg/L 

Alkalinity: mg/L 

5. COMMENTS 

Note: Include comments such as we/I condition, cdor, presence of NAPL or other items not on theJtyd data sheet. 

FORM GW-2 (Rev 6/8/99 - wah) Sianature 



GROUNDWATER SAMPLING FIELD DATA S H E E T 

WELL ID: O " i i 
1 . P R O J E C T I N F O R M A T I O N 

: I V 3 i - Task Number: i Project Number:. 

Client: &T$V<-^> 

Date: Time 

Project Location: 

Personnel: P ^ " ^ f ^ - t < N 

Weather: 5 V ^ ^ " j . U j ~ f 

2. WELL DATA 
Casing Diameter:_ 

Screen Diameter: 

"27 inches 

inches 

Total Depth of Well 

Type: Cj^pvc • Stainless • Galv. Steel • Teflon® • Other:_ 

Type: ri^PVC Q Stainless Q Galv. Steel • Teflon® • Other:_ 

feet 

Depth to Static Water: 

Depth to Product: 

feet 

Length of Water Column: ? 

.feet 

" I ^ feet 

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

From: ^ | Top of Well Casing (TOC) Q Top of Protective Casing • Other:. 

From: • Top of Well Casing (TOC) • Top of Protective Casing • Other:. 

Well Volume: J ' £ ' j gal Screened Interval (from GS): 

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

3. PURGE DATA 
• Bailer, Size: CDBIadder Pump Q 2" Submersible Pump • 4" Submersible Pump 
• Centrifugal Pump Q Peristaltic Pump • Inertlal Lift Pump • Other: 

CS^6tainless Q PVC 

Purge Method: 

Materials: Pump/Bailer 

Materials: Rope/Tubing 

Was well purged dry? 

• Teflon® • Other: 
• Dedicated • Prepared Off-Site Q F%ld Cleaned • Disposable 

Si Polyethylene • Polypropylene • Teflon® Q Other: 
A Dedicated Q Prepared Off-Site • Field Cleaned • Disposable 

Q Yes a / \ No Pumping Rate: . gal/min 

Equipment Modelfs) 

Time 
Cum. Gallons 

Removed 
pH J Temp 

Spec. 

Cond. 
ORP 

Dissolved 

Oxygen 
Turbidity 

Other: 
I Comments 

t'U'fS j 1 i'7.4) lp.ij.0 \ini /un 
1 r: nr A 77 -

//4 h Hi 
IK* f l U-75 

i 
i 

i 

4. SAMPLING DATA 
• Bailer, Size: ^Bladder Pump Q 2" Submersible Pump • 4" Submersible Pump 

Method(S). Q p e r j s t a l t i c P u m p Q | n e f t l a | Lift p , J r n p Q other: 

Matenals: Pump/Bai ler O ^ * " ' - " ° P w • Teflon® another: 
Q Dedicated • Prepared Off-Site C/Kield Cleaned Q Disposable 

oiypropylene • Teflon® Q Other: 
Materials: Tubmg/Rope Q P r e p a r e d 0 f f . S l t e • Field Cleaned Q Disposable 

Depth to Water at Time, of Sampl ing: {-> 0 -

Sample |p : / *H U l ~J J Sample Time: / ^ • ^ 

Duplicate Sample Collected? 

Sample Time:. 

Q Yes Sf| No 

Field Filtered? • Yes 

# of Containers 

r j \ No 

Geochemical Analyses 

Ferrous Iron: mg/L 

A-

DO: mg/L 

Nitrate: — mg/L 

Sulfate: mg/L 

Alkalinity: _ mg/L 

5, COMMENTS h j C . l L , ^ f ^ J C > t J * J ^ f ~ C M ^ ' ^ / M U 

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 - *ahj Signature 



GROUNDWATER SAMPLING FIELD DATA S H E E T 

WELL ID: / V i W ^ V 

1. PROJECT INFORMATION 
Project Number: 'jT 3^—* Task Number: 

Client: fxT 5 V ^ 

Olb r . JJ -w» 

Project Location 

Date: 

Personnel: 

Weather: 5 " - <*~ylj /~V> T 

Time 

2. WELL DATA 
Casing Diameter:_ 

Screen Diameter: 

inches 

inches 

Total Depth of Well: h feet 

Depth to Static Water: feet 

Depth to Product: feet 

Type: 

Type: 

From: 

From: 

From: 

c/pVC Q Stainless • Galv. Steel • Teflon® Q Other:_ 

gl t PVC • Stainless • Galv. Steel • Teflon® • Other:_ 

Si Top of WeU Casing (TOC) • Top of Protective Casing • Other:_ 

Length of Water Column:_ 

Top of Well Casing (TOC) 

• Top of Wert Casing (TOC) 

Well Volume: gal 

Q Top of Protective Casing • Other:. 

Q Top of Protective Casing • Other:. 

Screened Interval (from GS): 

Nate: 2-inch well = 0.167 gal/ft 4-inch well = 0.567 gal/ft 

3. PURGE DATA 

Purge Method 

Materials: Pump/Bailer 

Materials: Rope/Tubing 

Was well purged dry? 

• Bailer. Size: G^BIadder Pump • 2" Submersible Pump • 4" Submersible Pump 
• Centrifugal Pump • Peristaltic Pump Q Inertial Lift Pump • Other: 

C( Stainless • PVC • Teflon® O, Other: 
• Dedicated • Prepared Off-Site dVie ld Cleaned • Disposable 

ZxPolyethylene Q Polypropylene • Teflon® • Other: 
^Dedicated • Prepared Off-Site • Fietf Cleaned • Disposable 

No Pumping Rate:. gal/min 

Equipment Model fs) 

< 

Time 
Cum. Gallons 

Removed 
pH Temp 

Spec. 

Cond. 
ORP 

Dissolved 

Oxygen 
T j Other: 1 
Turbidity 1 Comments 

/Jjl A/7-3 1 ! ; 
ir.ip 

(>•% 
HP 

art XI 
\ 

\ 

i 

\ 

| ! 

4. SAMPLING DATA 
• Bailer, Size: 

Method(s): 
(ZJCBI Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 

• Peristaltic Pump • Inertial Lift Pump • Other: 

Materials: Pump/Bailer ^tainies^ ° Z C . . ^ ° ™ Z * 

Geochemical Analyses 

/ » < 
Ferrous Iron: ' 

• Dedicated • Prepared Off-Site • 'Field Cleaned • Disposable 

Materials' Tub in /Ro e ^^Polyethylene • Polypropylene Q Teflon® • Other: 

y ^ ^Dedicated Q Prepared Off-Site Q Field Cleaned •Disposable 

Field Filtered? • Yes L / ! No, 

/ ^~ M $ # of Containers: / 

Depth to Water at Time of Sampling 

Sample I D: / W 7 l | Sample Time 

Duplicate Sample Collected? 

DO: 

Nitrale: 

Sulfate: 

r 0 

• Yes J)( No ID:_ 
Alkalinity: ""7 "7 

mg/L 

_ mg'L 

_ mg/L 

_ mg/L • 

ma/L 

5. COMMENTS U K ) , u 

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 (Rev 5/8/99 - wah) Signature 



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 / X f j f S^~~ Task Number: 

Client: 

r.OjL_ Date: 

Project Location:. 

Personnel: 

Time: I h. • S ~> 

Weather: <T ̂  A v - V 

2. WELL DATA 
Casing Diameter:_ 

Screen Diameter: 

inches 

Inches 

Type: t j f pvC • Stainless • Galv. Steel Q Teflon® • Other:. 

Type: g f p v C • Stainless • Galv. Steel • Teflon® • Other:. 

Total Depth of Well feet 

Depth to Static W a t e r ^ V ' feet 

Depth to Product: feet 

Length of Water Column: feet 

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

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

From: • Top of Well Casing (TOC) • Top of Protective Casing • Othei 

Well Volume: 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 • 2" Submersible Pump • 4" Submersible Pump 

Purge Method: Q C e n W u g a i P u m p Q peristaltic Pump • Inertial Lift Pump • Other: 

. . , . , _ ., dfetainless • PVC • Teflon® q . Other: 
Materials: Pump/Bailer 

QC Dedicated • Prepared Off-Site J l Field Cleaned • Disposable 

. . , , D r r , CTPolyethylene • Polypropylene • Teflon® • Other: 
Materials: Rope/Tubing j . ' ' „ " ,_, ... -—: 

CTDedcated • Prepared Off-Site • Fie d C eaned • Disposabe 
Was well purged dry? Pumping Rate: 

Equipment Modelfs) 

2 ys£-&°Q 
gal/min 

Time 
Cum. Gallons 

Removed 
PH Temp 

Spec. 

Cond. 
ORP 

Dissolved 

Oxygen 
Turbidity 

Other: 
Comments 

i n 
0 I o-5 

CVI M \l^u /CJ-S 

4. SAMPLING DATA 
. , , • Bailer. Size: .^Bladder Pump Q 2" Submersible Pump • 4" Submersible Pump 

6 0 • Peristaltic Pump • Inertial Lift Pump Q Other: 

Materials: Pump/Bailer s t a l n , e s s Q p v c Q T e , l o n ® c V o t h e r : 

•^Dedicated • Prepared Off-Site QTield Cleaned • Disposable 

Geochemical Analyses 

Materials: Tubing/Rope 
Polyethylene • Polypropylene • Teflon® • Other:. 

HI Dedicated • Prepared Off-Site • Field Cleaned Ll Disposable 

Depth to Water at Time of Sampl ing: Field Filtered? • Yes £1 No 

Sample ID:/?i U 7-3 Sample Time: / 3 '• /£ * of Containers: j _ 

Duplicate Sampie Collected? • Yes !z( No ID: 

Ferrous Iron: 

DO: 

Nitrate: 

Sulfate: 

1^ 
. mg/L 

_ mg/L 

.mg/L 

_ mg/L 

Alkalinity: ~~) 1 ^ . mg/L 

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 (Rev6/B/99 - wan) Signature 





APPENDIX B 

Laboratory Analytical Reports for Groundwater Samples 

P:\Wp\BJSERV\12832\086r.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 

Brown & Caldwell 

Certificate of Analysis Number: 

01090631 
Reoort To: Proiect Name: BJ Hobbs 

Brown & Caldwell Site: Hobbs, NM 

Rick Rexroad Site Address: 

1415 Louisiana 

Suite 2509 Suite 2509 
PO Number: 

Houston 

TX State: New Mexico 

77002- State Cert. No.: 

ph: (713) 759-0999 fax: (713) 308-3886 Date Reported: 10/5/01 

This Report Contains A Total Of 13 Pages 

Excluding This Page 

And 

Chain Of Custody 

10/5/01 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Certificate of Analysis Number: 

01090631 
Reoort To: Proiect Name: BJ Hobbs 

Brown & Caldwell Site: Hobbs, NM 

Rick Rexroad Site Address: 

1415 Louisiana 

Suite 2509 

Houston 
PO Number: 

TX State: New Mexico 

77002- State Cert. No.: 

ph: (713) 759-0999 fax: (713) 308-3886 Date Reported: 10/5/01 

Matrix spike (MS) and matrix spike duplicate (MSD) samples are chosen and tested at random from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those samples which are spiked by the 
laboratory. Since the MS and MSD are chosen at random from an analytical batch, the sample chosen for spike purposes may or may not 
have been a sample submitted in this sample delivery group. The validity of the analytical procedures for which data is reported in this 
analytical report is determined by the Laboratory Control Sample (LCS) and the Method Blank (MB). The Laboratory Control Sampie (LCS) 
and the Method Blank (MB) are processed with the samples and the MS/MSD to ensure method criteria are achieved throughout the entire 
analytical process. 

Any other 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. 

Case Narrative for: 

Brown & Caldwell 

Sfinia West 

Senior Project Manager 

10/5/01 

Date 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 

Report To: 

Fax To: 

Certificate of Analysis Number: 

01090631 

Brown & Caldwell 

Rick Rexroad 

1415 Louisiana 

Suite 2509 

Houston 

TX 

77002-

ph: (713) 759-0999 

Proiect Name: BJ Hobbs 

Site: Hobbs, NM 

Site Address: 

fax: (713)308-3886 

| Brown & Caldwell 

! Rick Rexroad 

PO Number: 

State: 

State Cert, No,: 

Date Reported: 

New Mexico 

10/5/01 

fax: (713) 308-3886 

Client Sample ID Lab Sample ID Matrix Date Collected Date Received COC ID HOLD 

MW-10 01090631-01 Water 9/18/01 9:12:00 PM 9/20/01 9:30:00 AM 103416 • 
MW-12D 01090631-02 Water 9/18/01 8:47:00 PM 9/20/01 9:30:00 AM 103416 L J 

10/5/01 

Sonia West Date 

Senior Project Manager 

Joel Grice 

Laboratory Director 

Ted Yen 

Quality Assurance Officer 

10/5/01 4:50:20 PM 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Cl ient Samp le ID MW-10 Collected: 9/18/01 9:12:00 SPL Samp le ID: 01090631 -01 

Site: Hobbs, NM 

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

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 ND 0.1 1 09/24/01 22:23 DL 840474 

Surr: 1,4-Difluorobenzene 99.3 % 74-121 1 09/24/01 22:23 DL 840474 

Surr: 4-Bromofluorobenzene 107 % 55-150 1 09/24/01 22:23 DL 840474 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 

Benzene 2 1 1 09/24/01 22:23 DL 840423 

Ethylbenzene ND 1 1 09/24/01 22:23 DL 840423 

Toluene ND 1 1 09/24/01 22:23 DL 840423 

Xylenes.Total ND 1 1 09/24/01 22:23 DL 840423 

Total BTEX 2 1 1 09/24/01 22:23 DL 840423 

Surr: 4-Bromofluorobenzene 110 % 48-156 1 09/24/01 22:23 DL 840423 

Surr: 1,4-Difluorobenzene 104 % 72-137 1 09/24/01 22:23 DL 840423 

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 MCL and PQL 
10/5/01 4:50:27 PM 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Cl ient Samp le ID MW-12D Co l l ec ted : 9/18/01 8:47:00 SPL Samp le ID: 01090631-02 

Site: Hobbs, NM 

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

C H L O R I D E , T O T A L MCL E325.3 Units: mg/L 
Chloride 78.3 4 2 09/24/01 15:30 CV 839907 

D I E S E L R A N G E O R G A N I C S MCL SW8015B Units: mg/L 
Diesel Range Organics ND 0.2 1 10/02/01 9:21 AM 848222 

Surr: n-Pentacosane 68.4 % 18-120 1 10/02/01 9:21 AM 848222 

[Prep Method iPrep Date Prep Initials! 

|SW3510B 109/21/2001 7:45 KL j 

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 ND 0.1 1 09/24/01 22:47 DL 840475 

Surr: 1,4-Difluorobenzene 98.3 <V 
/ Q 74-121 1 09/24/01 22:47 DL 840475 

Surr: 4-Bromofluorobenzene 99.3 o/ 
/Q 55-150 1 09/24/01 22:47 DL 840475 

H E A D S P A C E G A S A N A L Y S I S MCL R S K 1 4 7 Units: mg/L 
Ethane ND 0.0025 1 10/05/01 10:57 ER 852704 

Ethylene ND 0.0032 1 10/05/01 10:57 ER 852704 

Methane ND 0.0012 1 10/05/01 10:57 ER 852704 

P U R G E A B L E A R O M A T I C S MCL SW8021B Units: ug/L 
Benzene ND 1 1 09/24/01 22:47 DL 840424 

Ethylbenzene ND 1 1 09/24/01 22:47 DL 840424 

Toluene ND 1 1 09/24/01 22:47 DL 840424 

Xylenes.Total ND 1 1 09/24/01 22:47 DL 840424 

Total BTEX ND 1 1 09/24/01 22:47 DL 840424 

Surr: 4-Bromofluorobenzene 108 % 48-156 1 09/24/01 22:47 DL 840424 

Surr: 1,4-Difluorobenzene 106 % 72-137 1 09/24/6722:47 DL 84"u424 

S U L F A T E MCL E300 Units: mg/L 
Sulfate " 190 5 25 09/21/01 12:09 SN 847121 

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 Ml - Matrix Interference 

J - Estimated Value between MDL and PQL 

10/5/01 4:50:29 PM 



Quality Control Documentation 

10/5/01 4:50:30 PM 



Quality Control Report 

Brown & Caldwell 
BJ Hobbs 

Analysis: Diesel Range Organics 

Method: SW8015B 

Samples in Analytical Batch: 

Lab Sample ID Client Sample ID 

01090631-02D MW-12D 

| Analyte Result Rep Limit 
I Diesel Ranqe Orqanics NO 0.20 
i Surr: n-Pentacosane 90.8 r 18-120 

Laboratory Control Sample (LCS) 

RunID: HP_V_010927E-848221 Units: mg/L 

Analysis Date: 09/27/2001 18:13. Analyst: AM 

Preparation Date: 09/21/2001 7:45 Prep By: Method 

Analyte Spike | Result 
Added 

Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Diesel Range Organics 2.5! 2 81 21 175 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

WorkOrder: 01090631 

Lab Batch ID: 14972b 

Method Blank 

RunID: HP_V_010927E-848220 Units: mg/L 

Analysis Date: 09/27/2001 17:35 Analyst: AM 

Preparation Date: 09/21/2001 7:45 Prep By: Method 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 01090673-03 

RunID: HP_VJD10927E-848224 

Analysis Date: 09/30/2001 0:28 

Preparation Date: 09/21/2001 7:45 

Units: mg/L 

Analyst: AM 

Prep By: 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 

Diesel Range Organics ND 5 4,1 81.1 5 4.1 81.3 0.246 39 13 130 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recover/ Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recoven/ Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 



Analysis: 

Method: 

® 
Quality Control Report 

Headspace Gas Analysis 

RSK147 

HOUSTON LABORATORY 

B880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs 

WorkOrder: 

Lab Batch ID: 

01090631 

R44808 

Method Blank 

RunID: VARC_011005A-852703 Units: mg/L 

Analysis Date: 10/05/2001 10:33 Analyst: ER 

Samples in Analytical Batch: 

Lab Sample ID 

01090631-02C 

Client Sample ID 

MW-12D 

Analyle Result Rep Limit 

Ethane ND 0.0025 
Ethylene ND 0.0032 
Methane ND 0.0012 

Sample Duplicate 

Original Sample: 01090631-02 

RunID: VARC_011005A-852704 Units: mg/L 

Analysis Date: 10/05/2001 10:57 Analyst: ER 

Analyte Sample DUP RPD RPD 
Result Result Limit 

Butane ND ND 0 50 

Ethane ND ND 0 50 

Ethylene ND ND 0 50 

Isobutane ND ND 0 50 

Methane ND ND 0 50 

Propane ND ND 0 50 

Propylene ND ND 0 50 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 



Analysis: 

Method: 

Quality Control Report 

Purgeable Aromatics 

SW8021B 

Brown & Caldweii 
BJ Hobbs 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON. TX 77054 

(713) 660-0901 

WorkOrder: 

Lab Batch ID: 

01090631 

R44004 

Method Blank 

RunID: VARE_0i0924A-839392 Units: ug/L 

Analysis Date: 09/24/2001 11:10 Analyst: DL 

Samples in Analytical Batch: 

Lab Sample ID 

01090631-01A 

01090631-02A 

Client Sample ID 

MW-10 

MW-12D 

Analyte Result Rep Limit 

Benzene ND 1.0 

Ethylbenzene ND 1.0 

Toluene ND 1.0 
Total BTEX ND 1.0 
Xylenes.Total ND 1.0 

Surr 1,4-Difluorobenzene 104.2 72-137 

Sum 4-Bromofluorobenzene 109.3 48-156 

Laboratory Control Sample (LCSI 

RunID: VARE_010924A-839391 Units: ug/L 

Analysis Date: 09/24/2001 10:21 Analyst: DL 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower | 
Limit | 

Upper j 
Limit 

Benzene 50 53 106 70! 1301 

Ethylbenzene 50 56j 112 701 1301 

Toluene 50 52j 105 70| 130 

Xylenes.Total 150 164 109 70! 130i 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 01090580-16 

RunID: VARE_010924A-840416 Units: ug/L 

Analysis Date: 09/24/2001 17:28 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 65 20 69 19.8 * 20 701 22.3 " 11.8 21 32 164 

Ethylbenzene 8.3 20 27 95.8 20 27! 92.8 3.16 19 52 142 

Toluene ND! 20 23 114 20 23! 114 0.645 20 38 159 

Xylenes.Total 4.9 60 67 103 60 65! 100 3.27 18 53 144 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recoveny Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 



Analysis: 

Method: 

Quality Control Report 

Gasoline Range Organics 

SW8015B 

HOUSTON LABORATORY 

3880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

B r o w n & C a l d w e l l 

BJ Hobbs 

WorkOrder: 

Lab Batch ID: 

01090631 

R44057 

Method Blank 

RunID: VAREJ310924D-840469 Units: mg/L 

Analysis Date: 09/24/2001 11:10 Analyst: DL 

Samples in Analytical Batch: 

Lab Sample ID 

01090631-01A 

01090631-02A 

Client Sample ID 

MW-10 

MW-12D 

Analyte Result Rep Limit 

Gasoline Ranqe Orqanics ND 0.10 
Surr 1,4-Difluorobenzene 977 74-121 
Surr 4-Bromofluorobenzene 104.3| 55-150 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

VARE_010924D-840468 Units: mg/L 

09/24/2001 10:45 Analyst: DL 

Analyte Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

Gasoline Range Organics 1 1.2 119 70 130 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 01090580-17 

RunID: VARE_010924D-840471 Units: mg/L 

Analysis Date: 09/24/2001 18:17 Analyst: DL 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD MSD Result 
Spike | 
Added j 

MSD % !RPD 
Recovery 

RPD 
Limit 

Low 
Limit 

High 
Limit 

Gasoline Range Organics 1.31 0.9 1.9 59.2 0.9| 1.9j 60.8] 2.59 . 36! 36i 160 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 



fl 
II 
II 
II 

Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON. TX 77054 

(712) 660-0901 

Brown & Caldwell 
BJ Hobbs 

Analysis: 

Method: 

Chloride, Total 

E325.3 

WorkOrder: 

Lab Batch ID: 

01090631 

R44037 

Method Blank 

II 
II 
II 
II 
II 
II 

RunID: WET_010924F-839904 Units: mg/L 

Analysis Date: 09/24/2001 15:30 Analyst: CV 

Analyte Result Rep Limit 

Chloride ND 2.0 

Samples in Analytical 3atch: 

Lab Sample ID 

01090631-02B 

Client Sample ID 

MW-12D 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

WET_010924F-839906 

09/24/2001 15:30 

Units: mg/L 

Analyst: CV 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Chloride 76.2 77.1 101 90 110 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

RunID: 

Analysis Date: 

WET_010924F-839908 

09/24/2001 15:30 

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 

i 

Low 
Limit 

High 
Limit 

Chloride 79 100 179 99.8 100 1791 99.8 0i 20 85 115 

1 
1 
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 

Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

" - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 10/5/01 4:50:45 PM 

fl 



Analysis: 

Method: 

WS 

Quality Control Report 

Sulfate 

E300 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs 

WorkOrder: 

Lab Batch ID: 

01090631 

R44443 

Method Blank 

RunID: WET_010921W-847119 Units: mg/L 

Analysis Date: 09/21/2001 12:09 Analyst: SN 

Samples in Analytical Batch: 

Lab Sample ID 

01090631-02B 

Client Sample ID 

MW-12D 

Analyte Result Rep Limit 

Sulfate ND 0.20 

Laboratory Control Sample (LCS) 

RunID: WET.010921W-847120 Units: mg/L 

Analysis Date: 09/21/2001 12:09 Analyst: SN 

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: 01090631-02 

RunID: WET_010921W-847122 Units: mg/L 

Analysis Date: 09/21/200112:09 Analyst: SN 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result M S % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD Low 
Limit j Limit 

High 
Limit 

Sulfate 190 250 450 106 250 460 108 2.17 20| 80 120 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 



Sample Receipt Checklist 

And 
Chain of Custody 



•r f HOUSTON LABORATORY 

3880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Sample Receipt Checklist 

Workorder: 01090631 

Date and Time Received: 9/20/01 9:30:00 AM 

Temperature: 3 

Received By: NB 

Carrier name: FedEx 

Chilled by: Water Ice 

•| Shipping container/cooler in good condition? 

2 Custody seals intact on shippping container/cooler? 

2 Custody seals intact on sample bottles? 

4 Chain of custody present? 

5 Chain of custody signed when relinquished and received? 

g Chain of custody agrees with sample labels? 

•j Samples in proper container/bottle? 

g Sample containers intact? 

g Sufficient sample volume for indicated test? 

-| o All samples received within holding time? 

•j -| Container/Temp Blank temperature in compliance? 

-| 2 Water - VOA vials have zero headspace? 

-| cj Water - pH acceptable upon receipt? 

Yes 0 

Yes • 

Yes • 

Yes 0 

Yes 0 

Yes 0 

Yes 0 

Yes 0 

Yes 0 

Yes 0 

Yes 0 

Yes 0 

Yes 0 

No • 

No • 

N o D 

No • 

No • 

No • 

No • 

No • 

No • 

N o D 

No • 

N o D 

No • 

Not Present 

Not Present 0 

Not Present 0 

Not Applicable 

Not Applicable LH 

SPL Representative: j Contact Date & Time: 

Client Name Contacted:] I 

Non Conformance j 
Issues:; 

Client Instructions:] 
i 
L 

10/5/01 J:50:49 PM 
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HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 
HOUSTON, TEXAS 77054 

(713) 660-0901 

Brown & Caidwell 

Certificate of Analysis Number: 

01090040 

Reoort To: Proiect Name: BJ Service, Hobbs, NM 

Brown & Caldweii Site: BJ-Hobbs 

Rick Rexroad Site Address: 

1415 Louisiana 

Suite 2509 
PO Number: 

Suite 2509 
PO Number: 

Houston 

TX State: New Mexico 

77002- State Cert. No.: 

ph: (713) 759-0999 fax: (713)308-3886 Date Reported: 10/1/01 

This Report Contains A Total Of 23 Pages 

Excluding This Page 

And 

Chain Of Custody 

10/1/01 

Date 
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HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Case Narrative for: 

Brown & Caldwell 

Certificate of Analysis Number: 

01090040 
Report To: 

Brown & Caldwell 

Rick Rexroad 

1415 Louisiana 

Suite 2509 

Houston 

TX 

77002-

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

Proiect Name: 

Site: 

Site Address: 

BJ Service, Hobbs, NM 

BJ-Hobbs 

PO Number: 

State: New Mexico 

State Cert. No.: 

Date Reported: 10/1/01 

No sample containers were received for your sample ID'S "OW-4 and MW-12" (SPL ID's: 01090040-09 and 01090040-07 respecteviley), to 
perform the requested analyses. Only one liter amber preserved with HCl was received for your sample ID "MW-10" (SPL ID: 01090040-05) 
for Diesel Range Organic (DRO) analysis. Also SPL did not receive sample contianers to perform requested Nitrate, Sulfate, Ethane, 
Methane and Ethylene analyses on your sample ID "MW-13" (SPL ID: 01090040-08). Rick Rexroad was notified, via phone conversation, 
on September 12, 2001. 

Your sample ID'S "MW-5 and MW-11 A" (SPL ID: 01090040-03 and 01090040-06 respectively) were analyzed for Fluoride by method 300.0 
per historicals. 

As per your request on September 13, 2001, the laboratory cancelled all analyses for Nirtate. 

Matrix spike (MS) and matrix spike duplicate (MSD) samples are chosen and tested at random from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those samples which are spiked by the 
laboratory. Since the MS and MSD are chosen at random from an analytical batch, the sample chosen for spike purposes may or may not 
have been a sample submitted in this sample delivery group. The validity of the analytical procedures for which data is reported in this 
analytical report is determined by the Laboratory Control Sample (LCS) and the Method Blank (MB). The Laboratory Control Sample (LCS) 
and the Method Blank (MB) are processed with the samples and the MS/MSD to ensure method criteria are achieved throughout the entire 
analytical process. 

Any other 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. 

'"Sonia West 

Senior Project Manager 

10/1/01 

Date 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
Certificate of Analysis Number: 

01090040 

Report To: Brown & Caldwell 

Rick Rexroad 

1415 Louisiana 

Suite 2509 

Houston 

TX 

77002-

ph: (713) 759-0999 

Proiect Name: 

Site: 

Site Address: 

BJ Service, Hobbs, NM 

BJ-Hobbs 

fax: (713) 308-3886 

Fax To: Brown & Caldwell 

Rick Rexroad 

PO Number: 

State: New Mexico 

State Cert, No.: 

Date Reported: 10/1/01 

fax: (713) 308-3886 

Client Sample ID Lab Sample ID Matrix Date Collected Date Received COC ID HOLD 

MW-3 01090040-01 Water 9/10/01 2:00:00 PM 9/11/01 9:00:00 AM 097670 ] [_J 

MW-4 01090040-02 Water 9/10/01 2:30:00 PM 9/11/01 9:00:00 AM 097670 • 
MW-5 01090040-03 Water 9/10/01 11:30:00 AM 9/11/01 9:00:00 AM 097670 • 
MW-7 01090040-04 Water 9/10/01 12:15:00 PM 9/11/01 9:00:00 AM 097670 • 
MW-10 01090040-05 Water 9/11/01 9:00:00 AM 0 
MW-10 01090040-05 Water 9/10/01 4:45:00 PM 9/11/01 9:00:00 AM 097670 L P 
MW-10 01090040-05 Water 9/10/01 4:45:00 PM 9/11/01 9:00:00 AM 097670 

MW-11 A 01090040-06 Water 9/10/01 3:45:00 PM 9/11/01 9:00:00 AM 097670 • 
MW-12 01090040-07 Water i 9/11/01 9:00:00 AM \ 0 
MW-13 01090040-08 Water 9/10/01 3:15:00 PM 9/11/01 9:00:00 AM 097670 

OW-4 01090040-09 Water 9/11/01 9:00:00 AM 0 
Duplicate 01090040-10 Water 9/10/01 9/11/01 9:00:00 AM 097670 • 
Duplicate 01090040-10 Water 9/10/01 9/11/01 9:00:00 AM 097671 

Trip Blank 9/4/01 01090040-11 Water 9/10/01 9/11/01 9:00:00 AM 097671 • 
MW-14 01090040-12 Water 9/10/01 9/11/01 9:00:00 AM 097671 • 
MW-15 01090040-13 Water 9/10/01 9/11/01 9:00:00 AM 097671 !—j 

10/1/01 

•Portia West " Date 

Senior Project Manager 

Joel Grice 

Laboratory Director 

Ted Yen 

Quality Assurance Officer 

10/1/01 1:22:11 PM 



® 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID: MW-3 Col lected: 9/10/01 2:00:00 SPL Sample ID: 01090040-01 

Site: BJ -Hobbs 

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

D I E S E L R A N G E O R G A N I C S MCL SW8015B Units: mg/L 
Diesel Range Organics ND 0.2 1 09/14/01 23:34 AM 832938 

Surr: n-Pentacosane 87.6 % 18-120 1 09/14/01 23:34 AM 832938 

IPreo Method Preo Date iPreo Initials 

ISW3510B 09/12/2001 11:51 ] K L ~ 

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 ND 0.1 1 09/14/01 15:53 DL 831091 

. Surr: 1,4-Difluorobenzene 96.7 % 74-121 1 09/14/01 15:53 DL 831091 

Surr: 4-Bromofluorobenzene 106 % 55-150 1 09/14/01 15:53 DL 831091 

P U R G E A B L E A R O M A T I C S M C L SW8021B Units: ug/L 
Benzene ND 1 1 09/14/01 15:53 DL 830982 

Ethylbenzene ND 1 1 09/14/01 15:53 DL 830982 

Toluene ND 1 1 09/14/01 15:53 DL 830982 

Xylenes.Total ND 1 1 09/14/01 15:53 DL 830982 

Totai BTEX ND 1 1 09/14/01 15:53 DL 830982 

Surr: 4-Bromofluorobenzene 106 % 48-156 1 09/14/01 15:53 DL 830982 

Surr: 1,4-Difluorobenzene 110 % 72-137 1 09/14/01 15:53 DL 830982 

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 

Ml - Matrix Interference 

10/1/01 8:49:33 AM 



HOUSTON LABORATORY 

3880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID: MW-4 Col lected: 9/10/01 2:30:00 SPL Sample ID: 01090040-02 

Site: BJ -Hobbs 

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

DIESEL RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics ND 0.2 1 09/15/01 0:13 AM 832939 

Surr: n-Pentacosane 31.1 % 18-120 1 09/15/01 0:13 AM 832939 

Preo Method Prep Date Preo Initials 

jSW3510B ,'09/12/2001 11:51 KL "™i 

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 ND 0.1 1 09/14/01 16:41 DL 831093 

Surr: 1,4-Difluorobenzene 96.0 % 74-121 1 09/14/01 16:41 DL 831093 

Surr: 4-Bromofluorobenzene 99.0 % 55-150 1 09/14/01 16:41 DL 831093 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 09/14/01 16:41 DL 830984 

Ethylbenzene ND 1 1 09/14/01 16:41 DL 830984 

Toluene ND 1 1 09/14/01 16:41 DL 830984 

Xylenes.Total ND 1 1 09/14/01 16:41 DL 830984 

Total BTEX ND 1 1 09/14/01 16:41 DL 830984 

Surr: 4-Bromofluorobenzene 105 to 48-156 1 09/14/01 16:41 DL 830984 

Surr: 1,4-Difluorobenzene 106 % 72-137 1 09/14/01 16:41 DL 830984 

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 
10/1/01 8:-19:35 AM 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID: MW-5 Col lec ted : 9/10/01 11:30:00 SPL Samp le ID: 01090040-03 

Site: B J - H o b b s 

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

D I E S E L R A N G E O R G A N I C S M C L SW8015B Units: mg/L 
Diesei Range Organics ND 0.2 1 09/15/01 0:52 AM 832940 

Surr: n-Pentacosane 50.4 % 18-120 1 09/15/01 0:52 AM 832940 

[Prep Method Prep Date 

:S_W35J0B '09/12/2001 11:51 

Prep Initials 

KL 

F L U O R I D E - I C MCL E300 Units: mg/L 
Fluoride 1.5 0.1 1 09/11/01 14:45 SN 833673 

GASOLINE RANGE ORGANICS M C L SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 09/14/01 16:17 DL 831092 

Surr: 1,4-Difluorobenzene 99.0 % 74-121 1 09/14/01 16:17 DL 831092 

Surr: 4-Bromofluorobenzene 107 % 55-150 1 09/14/01 16:17 DL 831092 

H E A D S P A C E G A S A N A L Y S I S M C L R S K 1 4 7 Units: mg/L 
Ethane ND 0.0025 1 09/26/01 16:20 ER 843070 

Ethylene ND 0.0032 1 09/26/01 16:20 ER 843070 

Methane ND 0.0012 1 09/26/01 16:20 ER 843070 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 09/14/01 16:17 DL 830983 

Ethylbenzene ND 1 1 09/14/01 16:17 DL 830983 

Toluene ND 1 1 "09/T47oTl6:'l7 "DL"~" 830983 

Xylenes.Total ND 1 1 09/14/01 16:17 DL 830983 

Total BTEX ND 1 1 09/14/01 16:17 DL 830983 

Surr: 4-Bromofluorobenzene 105 % 48-156 1 09/14/01 16:17 DL 830983 

Surr: 1,4-Difluorobenzene 107 % 72-137 1 09/14/01 16:17 DL 830983 

S U L F A T E MCL E300 Units: mg/L 
Sulfate 130 4 20 09/12/01 12:33 SN 833722 

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

3 - Analyte detected in the associated Method Blank 

' - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Vaiue between MDL and PQL 

>MCL - Result Over Maximum Contamination Limit(MCL) 

D - Surrogate Recovery Unreportable due to Dilution 

Ml - Matrix Interference 

10/1/01 3:49:38 AM 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Cl ient Samp le ID: MW-7 Collected: 9/10/01 12:15:00 SPL Sample ID: 01090040-04 

Site: BJ -Hobbs 

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

D I E S E L R A N G E O R G A N I C S MCL SW8015B Units: mg/L 
Diesel Range Organics ND 0.33 1 09/15/01 1:31 AM 832941 

Surr: n-Pentacosane 54.8 % 18-120 1 09/15/01 1:31 AM 832941 

Preo Method Preo Date Preo Initials 

SW3510B 109/12/2001 11:51 |KL 

G A S O L I N E R A N G E O R G A N I C S M C L SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 09/14/01 17:06 DL 831094 

Surr: 1,4-Difluorobenzene 100 % 74-121 1 09/14/01 17:06 DL 831094 

Surr: 4-Bromofluorobenzene 106 % 55-150 1 09/14/01 17:06 DL 831094 

P U R G E A B L E A R O M A T I C S MCL SW8021B Units: ug/L 

Benzene ND 1 1 09/14/01 17:06 DL 830985 

Ethylbenzene ND 1 1 09/14/01 17:06 DL ' 830985 

Toluene ND 1 1 09/14/01 17:06 DL 830985 

Xylenes.Total ND 1 1 09/14/01 17:06 DL 830985 

Total BTEX ND 1 1 09/14/01 17:06 DL 830985 

Surr: 4-Bromofluorobenzene 102 % 48-156 1 09/14/01 17:06 DL 830985 

Surr: 1,4-Difluorobenzene 107 % 72-137 1 09/14/01 17:06 DL 830985 

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 Advisabie QC Limits Ml - Matrix Interference 

J - Estimated Value between MDL and PQL 
10/1/01 8:49:39 AM 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID: MW-10 Co l l ec ted : 9/10/01 4:45:00 SPL Samp le ID: 01090040-05 

Site: BJ -Hobbs 

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

D I E S E L R A N G E O R G A N I C S MCL SW8015B Units: mg/L 
Diesel Range Organics 2.3 0.2 1 09/15/01 2:10 AM 832942 

Surr: n-Pentacosane 48.5 % 18-120 1 09/15/01 2:10 AM 832942 

Preo Method IPrep Date Preo Initials 

ISW3510B j09/12/2001 11:51 tKL 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 Ml - Matrix Interference 

J - Estimated Value between MDL and PQL 
10/1/01 3:J9:40 AM 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID: MW-11 A Collected: 9/10/013:45:00 SPL Sample ID: 01090040-06 

Site: BJ-Hobbs 

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

D I E S E L R A N G E O R G A N I C S MCL SW8015B Units: mg/L 
Diesel Range Organics 1.1 0.2 1 09/15/01 2:50 AM 832943 

Surr: n-Pentacosane 39.6 % 13-120 1 09/15/01 2:50 AM 832943 

iPrep Method I Preo Date Preo Initials 

[SW3510B 09/12/2001 11:51 KL 

F L U O R I D E - I C MCL E300 Units: mg/L 

Fluoride 4.6 0.1 1 09/11/01 14:45 SN 833676 

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 ND C.1 1 09/14/01 17:30 DL 831095 

Surr: 1,4-Difluorobenzene 99.3 % 74-121 1 09/14/01 17:30 DL 831095 

Surr: 4-Bromofluorobenzene 110 % 55-150 1 09/14/01 17:30 DL 831095 

H E A D S P A C E G A S A N A L Y S I S MCL R S K 1 4 7 Units: mg/L 
Ethane ND 0.0025 1 09/26/01 16:34 ER 843071 

Ethylene ND 0.0032 1 09/26/01 16:34 ER 843071 

Methane ND 0.0012 1 09/26/01 16:34 ER 843071 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene 7.9 1 1 09/14/01 17:30 DL 830986 

Ethylbenzene ND 1 1 09/14/01 17:30 DL 830986 

Toluene ~ND~ 1 1 09/14/01 17:30 DL 830986 

Xylenes.Total ND 1 1 09/14/01 17:30 DL 830986 

Total BTEX 7.9 1 1 09/14/01 17:30 DL 830986 

Surr: 4-Bromofluorobenzene 108 % 48-156 1 09/14/01 17:30 DL 830986 

Surr: 1,4-Difluorobenzene 108 % 72-137 1 09/14/01 17:30 DL 830986 

S U L F A T E MCL E300 Units: mg/L 
Sulfate 280 4 20 09/12/01 12:33 SN 833726 

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 GC Limits Mi - Matrix Interference 

J - Estimated Value between MDL and PQL 
10/1/01 8:49:43 AM 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Cl ient Samp le ID: MW-13 Co l lec ted : 9/10/013:15:00 SPL Samp le ID: 01090040-08 

Site: BJ-Hobbs 

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

D I E S E L R A N G E O R G A N I C S MCL SW8015B Units: mg/L 
Diesel Range Organics 0.3 0.2 1 09/15/01 3:29 AIM 832944 

Surr: n-Pentacosane 62.8 % 18-120 1 09/15/01 3:29 AM 832944 

Preo Method Preo Date Preo Initials | 

SW3510B 09/12/2001 11:51 ;KL 

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 ND 0.1 1 09/14/01 17:54 DL 831096 

Surr: 1'4-Difluorobenzene 96.3 % 74-121 1 09/14/01 17:54 DL 831096 

Surr: 4-Bromofluorobenzene 98.0 % 55-150 1 09/14/01 17:54 DL 831096 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 09/14/01 17:54 DL 830987 

Ethylbenzene ND 1 1 09/14/01 17:54 DL 830987 

Toluene ND 1 1 09/14/01 17:54 DL 830987 

Xylenes.Total ND 1 1 09/14/01 17:54 DL 830987 

Total BTEX ND 1 1 09/14/01 17:54 DL 830987 

Surr: 4-Bromofluorobenzene 104 % 48-156 1 09/14/01 17:54 DL 830987 

Surr: 1,4-Difluorobenzene 104 % 72-137 1 09/14/01 17:54 DL 830987 

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 
10/1/01 8:49:45 AM 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID: Duplicate Col lec ted : 9/10/01 SPL Sample ID: 01090040-10 

Site: BJ-Hcfabs 

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

D I E S E L R A N G E O R G A N I C S MCL SW8015B Units: mg/L 
Diesel Range Organics 0.57 0.2 09/15/01 4:08 AM 

Surr: n-Pentacosane 39.0 % 18-120 09/15/01 4:08 AM 

832945 

832945 

Prep Method 

! S W 3 5 1 0 B ~ 

IPrep Date 

09/12/2001 11:51 

_Prep Initials 

GASOLINE RANGE ORGANICS MCL SW8015B 
Gasoline Range Organics 0.1 0.1 1 

Units: mg/L 
09/14/01 18:19 DL 

Surr: 1,4-Difluorobenzene 99.3 74-121 09/14/01 18:19 DL 

Surr: 4-Bromofluorobenzene 108 % 55-150 09/14/01 18:19 DL 

831097 

831097 

1^1097 

U R G E A B L E AROMATICS MCL SW8021B Units :ug/L 
Benzene 8 1 1 09/14/01 18 19 DL 830988 

Ethylbenzene ND 1 1 09/14/01 18 19 DL 830988 

Toluene ND 1 1 09/14/01 18 19 DL 830988 

Xylenes.Total ND 1 1 09/14/01 18 19 DL 830988 

Total BTEX 8 1 1 09/14/01 18 19 DL 830988 

Surr: 4-Bromofluorobenzene 108 % 48-156 1 09/14/01 18 19 DL 830988 

Surr: 1,4-Difluorobenzene 107 % 72-137 1 09/14/01 18 19 DL 830988 

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 Llmit(MCL) 

D - Surrogate Recovery Unreportable due to Dilution 

Ml - Matrix Interference 

10/1/01 8:49:47 AM 
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1 
I 
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HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

1 

1 
fl 
fl 
H 
I 

Cl ient Samp le ID: Trip Blank 9/4/01 Co l l ec ted : 9/10/01 SPL Sampie ID: 01090040-11 

Site: BJ -Hobbs 

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

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 ND 0.1 1 09/14/01 15:28 DL 831090 

Surr: 1,4-Difluorobenzene 97.3 % 74-121 1 09/14/01 15:28 DL 831090 

Surr: 4-Bromofluorobenzene 97.3 % 55-150 1 09/14/01 15:28 DL 831090 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 09/14/01 15:28 DL 830981 

Ethylbenzene ND 1 1 09/14/01 15:28 DL 830981 

Toluene ND 1 1 09/14/01 15:28 DL 830981 

Xylenes.Total ND 1 1 09/14/01 15:28 DL 830981 

Total BTEX ND 1 1 09/14/01 15:28 DL 830981 

Surr: 4-Bromofluorobenzene 105 % 48-156 1 09/14/01 15:28 DL 830981 

Surr: 1,4-Difluorobenzene 104 % 72-137 1 09/14/01 15:28 DL 830981 

1 
II 
I 
D 
fl 

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 Unreportabie due to Dilution 

Ml - Matrix Interference 

10/1/01 3:J9:18 AM 



1 
I HOUSTON LABORATORY 

8380 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

1 
Client Sample ID: MW-14 Collected: 9/10/01 SPL Sample ID: 01090040-12 

Site: BJ-Hobbs 

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

CHLORIDE, TOTAL MCL E325.3 Units: mg/L 
Chloride 245 10 5 09/14/01 14:00 CV 830265 

1 
1 
I 
fl 
II 
II 
1 
II 
I 
1 
II 
I 
0 

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 Limii(MCL) 

D - Surrogate Recovery Unreportable due !o Dilution 

Ml - Matrix Interference 

10/1/01 tJ:-t9:49 AM 

8 



HOUSTON LABORATORY 

3880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID: MW-15 Collected: 9/10/01 SPL Sample ID: 01090040-13 

Site: BJ- Hobbs 

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

CHLORIDE, TOTAL MCL E325.3 Units: mg/L 
Chloride 228 10 09/14/01 14:00 CV 330266 

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 
10/1/01 8:49:49 AM 



Quality Control Documentation 

10/1/01 8:49:50 AM 



Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Service, Hobbs, NM 

Analysis: 

Method: 

Diesel Range Organics 

SW8015B 

WorkOrder: 

Lab Batch ID: 

01090040 

14783 

RunID: 

Method Blank 

HP_V_010914E-832936 Units: 

09/14/2001 22:15 Analyst: 

1 
I 
1 
1 

Analysis Date: 

Preparation Date: 09/12/2001 11:51 Prep By: 

mg/L 

AM 

KL Method SW3510B 

Analyte | Result Rep Limit 

Diesel Ranqe Orqanics ND 0.20 
Surr: n-Pentacosane 86.2 18-120 

Samples in Analytical Batch: 

Lab Sample ID 

01090040-01B 

01090040-02B 

01090040-03B 

01090040-04B 

01090040-05B 

01090040-06B 

01090040-08B 

01090040-10B 

Client Sample ID 

MW-3 

MW-4 

MW-5 

MW-7 

MW-10 

MW-11 A 

MW-13 

Duplicate 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

Preparation Date: 

HP_V_010914E-832937 Units: 

09/14/2001 22:54 Analyst: 

09/12/2001 11:51 Prep By: 

mg/L 

AM 

KL Method SW3510B 

j Analyte Spike Result Percent j Lower 
Added Recovery j Limit 

Diesel Range Organics 2.5 2 78! S 

Upper 
Limit 

2T 175 

II 
Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 

RunID: 

Analysis Date: 

Preparation Date: 

01090355-02 

HP_V_010914E-832951 

09/15/2001 10:40 

09/12/2001 11:51 

Units: mg/L 

Analyst: AM 

Prep By: KL Method SW3510B 

1 
fl 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limitj 

j 

Low 
Limit 

High 
Limit 

Diesel Range Organics ND 5 4 78.4 5 3.9 77.6 1.00 39l 13 130l 

II 
I 

I 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

' - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 

ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

10/1/01 8:49:56 AM 



Analysis: 

Method: 

Quality Control Report 

Headspace Gas Analysis 

RSK147 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Service, Hobbs, NM 

WorkOrder: 

Lab Batch ID: 

01090040 

R44199 

Method Blank 

RunID: VARC_0l0927A-843076 Units: mg/L 

Analysis Date: 09/27/2001 8:28 Analyst: ER 

Samples in Analytical Batch: 

Lab Sample ID 

01090040-03D 

01090040-06D 

Client Sample ID 

MW-5 

MW-11 A 

Analyte Result [Rep Limit 

Ethane NDi 0.0025 
Ethylene NDi 0.0032 
Methane NDi 0.0012 

Sample Duplicate 

Original Sample: 01090387-05 

RunID: VARC_010927A-843067 Units: mg/L 

Analysis Date: 09/26/2001 15:21 Analyst: ER 

Analyte Sample 
Result 

DUP 
Result 

RPD RPD 
Limit 

Butane ND ND 0 50 

Ethane ND ND 0 50 

Ethylene ND ND 0 50 

Isobutane ND ND 0 50 

Methane 0.0035 0.0029 19 50 

Propane ND ND 0 50 

Propylene 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 

Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 10/1/01 3:50:02 AM 
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Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Service, Hobbs, NM 

Analysis: 

Method: 

Purgeable Aromatics 

SW8021B 

WorkOrder: 

Lab Batch ID: 

01090040 

R43550 

I 
I 
I 

RunID: 

Analysis Date: 

Method Blank 

VARE_010914A-830978 Units: ug/L 

09/14/2001 13:02 Analyst: DL 

Samples in Analytical Batch: 

Analyte Result Rep Limit 

Benzene ND 1.0 
Ethylbenzene ND 1.0 
Toluene ND 1.0 
Total BTEX ND 1.0 
Xylenes.Total ND 1.0 

Surr: 1,4-Difluorobenzene 105.0 72-137 
Surr: 4-Bromofluorobenzene 107.6 48-156 

Lab Sample ID 

01090040-01A 

01090040-02A 

01090040-03A 

01090040-04A 

01090040-06A 

01090040-08A 

01090040-1 OA 

01090040-11A 

Client Sample ID 

MW-3 

MW-4 

MW-5 

MW-7 

MW-11A 

MW-13 

Duplicate 

Trip Blank 9/4/01 

1 
II 
I 
1 
D 
I 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

VAREJM0914A-830977 Units: ug/L 

09/14/2001 12:13 Analyst: DL 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Benzene 50 51 102 _70_ 130 

Ethylbenzene 50 53 107 70 130 

Toluene 50 51 102 70 130 

Total BTEX 300 318 106 70 130 

Xylenes.Total 150 163 109 70 130 

1 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 

RunID: 

Analysis Date: 

01090040-01 

VARE_010914A-830979 

09/14/2001 13:26 

Units: ug/L 

Analyst: DL 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike l 
Added 

MSD Result MSD % 
Recovery 

RPD RPD ! 
Limit 

Low ! 
Limit 

High 
Limit 

Benzene ND 20 19 94.9 20j 201 98.5 3.70I 21: 32' 1641 

Ethylbenzene ND 20 19 94.8 20! 20! 98.8 4.15| 19! 52: 142! 

Toluene ND 20 19 90.9 20| 191 94.7 4.141 20I 381 159j 

Total BTEX ND 120 115 95.8 1201 118 98.3 2.581 20I 32! 164! 

Xylenes.Total ND 60 58 96.7 601 59i 98.3 1.71 181 531 "~144i 

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

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 10/1/01 3:50:07 AM 

mn 



Analysis: 

Method: 

® 
Quality Control Report 

Gasoline Range Organics 

SW8015B 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Service, Hobbs, NM 

WorkOrder: 

Lab Batch ID: 

01090040 

R43555 

RunID: 

Analysis Date: 

Method Blank 

VARE_0109148-831087 Units: mg/L 

09/14/2001 13:02 Analyst: DL 

i Analyte Result Rep Limit 

:Gasoline Ranqe Organics ND 0.10 
j Sum 1,4-Difluorobenzene 100.31 74-121 
| Sum 4-Bromofluorobenzene 106.01 55-150 

Samples in Analytical Batch: 

Lab Sample ID 

01090040-01A 

01090040-02A 

01090040-03A 

01090040-04A 

01090040-06A 

01090040-08A 

01090040--! OA 

01090040-11A 

Client Sample ID 

MW-3 

MW-4 

MW-5 

MW-7 

MW-11 A 

MW-13 

Duplicate 

Trip Blank 9/4/01 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

VARE_010914B-831085 Units: mg/L 

09/14/2001 12:37 Analyst: DL 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Gasoline Range Organics 1 1.2 123 70 130 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 01090040-03 

RunID: VARE_010914B-831088 Units: mg/L 

Analysis Date: 09/14/2001 14:15 Analyst: DL 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % !RPD 
Recovery 

RPD 
Limit 

Low 
Limit 

High 
Limit 

Gasoline Range Organics ND 0.9 0.88 97.9 0.9 0.9 99.9| 2.01 36 ~""~36 ~ 6 0 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 



Analysis: 

Method: 

® 
Quality Control Report 

Chloride, Total 

E325.3 

Brown & Caldwell 
BJ Service, Hobbs, NM 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

WorkOrder: 

Lab Batch ID: 

01090040 

R43525 

Method Blank 

RunID: WET.010914M-830258 Units: mg/L 

Analysis Date: 09/14/2001 14:00 Analyst: CV 

Samples in Analytical Batch: 

Lab Sample ID 

01090040-12A 

01090040- 13A 

Client Sample ID 

MW-14 

MW-15 

Analyte Result Rep Limit 

IChloride ND 2.01 

Laboratory Control Sample (LCS) 

RunID: WET_010914M-830260 Units: mg/L 

Analysis Date: 09/14/2001 14:00 Analyst: CV 

Analyte Spike Result Percent Lower Upper 

I 
Added Recovery Limit Limit 

[Chloride 76.2 77.1 101 90 110 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sampie Spiked: 01090040-03 

RuniD: WET_010914M-830262 Units: mg/L 

Analysis Date: 09/14/2001 14:00 Analyst: CV 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result i MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result j MSD % : RPD 
Recovery 

! 

RPD ; 
Limit I 

Low 
Limit 

High 
Limit 

Tioj Chloride 140 250 390 99.8 250 385; 98.11 1.77' 20i 85 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 



Analysis: 

Method: 

Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Service, Hobbs, NM 

Fluoride-IC 

E300 

WorkOrder: 

Lab Batch ID: 

01090040 

R43646 

Method Blank 

RunID: WETJ510911ZE-833671 Units: mg/L 

Analysis Date: 09/11/2001 14:45 Analyst: SN 

Samples in Analytical Batch: 

Lab Sample ID 

01090040-03C 

01090040-06C 

Client Sample ID 

MW-5 

MW-11A 

Analyte Result Rep Limitj 

Fluoride ! ND o.ioi 

Laboratory Control Sample (LCS) 

RunID: W ET.0109112E-833672 Units: mg/L 

Analysis Date: 09/11/2001 14:45 Analyst: SN 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper j 
Limit 

Fluoride 10i 9.9 99i 90| 110| 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 01090040-03 

RunID: WET_010911ZE-S33674 Units: mg/L 

Analysis Date: 09/11/2001 14:45 Analyst: SN 

j Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD MSD Result j MSD % 
Spike I ! Recovery 
Added i 

' I 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit i 

(Fluoride ' 1.5 10 10 84.8 10 10| 85.1 ' 0.330 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 

Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 10/1/01 3:50:21 AM 



Analysis: 

Method: 

Quality Control Report 

Sulfate 

E300 

Brown & Caldwell 
BJ Service, Hobbs, NM 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 560-0901 

WorkOrder: 

Lab Batch ID: 

01090040 

R43648 

Method Blank 

RunID: WET_0109121-833719 Units: mg/L 

Analysis Date: 09/12/2001 12:33 Analyst: SN 

Samples in Analytical Batch: 

Lab Sample ID 

01090040-03C 

01090040-06C 

Client Sample ID 

MW-5 

MW-11 A 

: Analyte Result jRep Limiti 

! Sulfate NDl 0.2o| 

Laboratory Control Sample (LCS) 

RunID: WET_0109121-833721 Units: mg/L 

Analysis Date: 09/12/2001 12:33 Analyst: SN 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Sulfate 10| 11 107 90 110 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 01090040-03 

RunID: WET_010912I-833723 Units: mg/L 

Analysis Date: 09/12/2001 12:33 Analyst: SN 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result i MS % MSD 
j Recovery ' Spike 
j Added 

MSD Result MSD % 
| Recovery 

I 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Sulfate 130 200 330 1011 200! 330[ 9 9 - 7 1.041 20 801 120 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 



Sample Receipt Checklist 

And 
Chain of Custody 



Sample Receipt Checklist 

Workorder: 01090040 

Date and Time Received: 9/11/01 9:00:00 AM 

Temperature: 4 

-| Shipping container/cooler in good condition? 

2 Custody seals intact on shippping container/cooler? 

g Custody seals intact on sample bottles? 

4 Chain of custody present? 

ej Chain of custody signed when relinquished and received? 

g Chain of custody agrees with sample labels? 

1 .Did not receive all samples for ID#OW-4 and 1D#MW-12 and 
only received 1-amber liter preserved with HCL for ID#MW-10. 

•j Samples in proper container/bottle? 

g Sample containers intact? 

g Sufficient sample volume for indicated test? 

-| Q All samples received within holding time? 

2. All samples for Nitrate analysis were received past the method 
required holding time. 

-| -j Container/Temp Blank temperature in compliance? 

-| 2 Water - VOA vials have zero headspace? 

1 2 Water - pH acceptable upon receipt? 

Yes 0 

Yes • 

Yes • 

Yes 0 

Yes 0 

Yes • 

Yes 0 

Yes 0 

Yes 0 

Yes • 

Yes 0 

Yes 0 

Yes 0 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Received By: RE 

Carrier name: FedEx 

Chilled by: Water Ice 

No EH Not Present L J 

No • Not Present 0 

No • Not Present 0 

No • 

No • 

N o 0 

No • 

No • 

No • 

N o 0 

No • 

No • Not Applicable • 

No CH Not Applicable E j 

SPL Representative: I West, Sonia 

Client Name Contacted:iRick Rexroad 

Non Conformance 
Issues: 

Client Instructions: 

Contact Date & Time:|9/13/01 1:11:00 PM 

1 .Login on hold until client is notified.Only received 1-cooler unable to track to see if client sent more than one cooler. 

1. Per Rick OW-4 & MW-12 samples were not taken. He will check on sample MW-10. Client could only collect sample 
for DRO, need to proceed with the analysis. 2. Cancell all Nitrate analyses. 

10/1/01 3:50:26 AM 
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Tomball, Texas 77375 

BC Project Number: 12832.017 

Richard L. Rexroad, P.G. 
Project Manager 

November 11,2002 

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. Il should not be relied upon by parties olher than those for whom it was prepared, and then only to the extent of the 
scope of work which was authorized. This report does not guarantee that no additional environmental contamination beyond 
that described in this report exists at this site. " 
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1.0 INTRODUCTION 

Brown and Caldwell conducted a 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 

in June 2002. This report presents a description of the groundwater sampling field activities, a 

summary and evaluation of the analytical results, and an evaluation of remedial technologies being 

applied at the facility. A groundwater potentiometric surface map and a hydrocarbons 

concentration map are included. 

A layout of the facility is shown in Figure 1. The facility formerly operated an on-site fueling 

system. Subsurface impact near the former diesel fueling system was detected by the New Mexico 

Oil Conservation Division (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. 

A biosparging system was activated in November 1995 and expanded in March/April 1997 and 

February/March 1998 to remediate soil and groundwater at the former fuel island area of the 

facility. The biosparging system was deactivated on November 1, 2000 after achieving cleanup 

goals for groundwater. The confirmation soil sampling program specified in the NMOCD-

approved Remedial Action Plan (RAP) for the facility was conducted in July 2001. The results of 

the confirmation soil sampling program were presented to NMOCD in the report for the June 2001 

groundwater sampling event. The June 2002 sampling event is the fourth groundwater sampling 

event conducted since the completion of the confirmation soil boring program. 

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

groundwater monitoring program was expanded 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. 

P:\Wp\BJSERV\12832\099r.doc ] 
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A site chronology detailing the history of investigations into and remediation of soil and 

groundwater impacts in the former fueling system and the former field waste tanks areas of the 

facility is presented in Table 1. 
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2.0 FIELD ACTIVITIES AND RESULTS 

Brown and Caldwell purged and sampled 10 monitor wells (MW-3, MW-4, MW-5, MW-7, MW-

10, MW-11 A, MW-12D, MW-13, MW-14, and MW-15) at the facility on June 17-18, 2002 to 

determine concentrations of dissolved-phase hydrocarbons in groundwater and to evaluate general 

groundwater quality in the area of the facility. Monitor well locations are shown in Figure 1. The 

following subsections describe the field activities conducted by Brown and Caldwell during the 

June 2002 event, and present the results ofthe associated groundwater analyses. 

2.1 Groundwater Sampling Activities 

Groundwater level measurements were obtained from monitor wells on June 17, 2002, prior to 

purging and sampling the wells. Groundwater levels were measured to the nearest 0.01 foot with 

an oil/water interface probe. Current and historic groundwater elevation data are presented in Table 

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

east/northeast, with an overall hydraulic gradient of approximately 0.008 foot/foot. A groundwater 

elevation map for June 17, 2002 is presented in Figure 2. The groundwater elevation data presented 

in Table 2 indicate that groundwater levels have continued to decline in monitor wells at the facility 

since late 1995. 

Monitor wells MW-12 and OW-4 were dry and could not be sampled. Monitor well MW-12D, 

which is located adjacent to monitor well MW-12 and screened in a deeper portion of the aquifer 

than monitor well MW-12, had sufficient water for collection of a complete sample. Accordingly, 

Brown and Caldwell collected a groundwater sample from monitor well MW-12D in lieu of 

sampling monitor well MW-12. In the March 2002 Groundwater Sampling Report for the facility, 

Brown and Caldwell recommended installation of a new monitor well, MW-16, to replace monitor 

well OW-4. Brown and Caldwell will proceed with this well installation activity upon approval by 

NMOCD and acquisition of access privileges from the off-site landowner. 

P:\Wp\BJSERV\12832\099r.doc 
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All wells, with the exception of monitor well MW-12D, were purged and sampled with disposable 

bailers and clean, previously unused polyethylene string. Monitor well MW-12D was purged and 

sampled with a 2-inch submersible pump. Monitor wells MW-5, MW-7, MW-8, MW-10 and MW-

14 were purged dry. Monitor well MW-8 did not recharge adequately after purging, and was not 

sampled. All wells that were sampled with the exception of MW-12D did not have enough water to 

sample on June 16, 2002. These wells were allowed to recharge and were sampled the next day. 

Monitor wells MW-12D and MW-15 were purged until groundwater stabilization occurred, with 

stabilization defined as variation of less than 0.1° Celsius, less than 0.1 pH units, less than 1% specific 

conductivity, and less than 15 millivolts (mV) Eh between consecutive measurements of groundwater 

during the purging process. The wells were sampled in general order of least impacted to most 

impacted (based on analytical results from the March 2002 and preceding sampling events) to 

further mitigate the potential for cross-contamination of wells. 

Field parameter measurements for pH, conductivity, oxidation-reduction (redox) potential, 

dissolved oxygen, and temperature were collected from wells containing an adequate volume of 

water during and upon completion of well purging. Alkalinity was measured in selected wells upon 

conclusion of purging activities. Field parameter readings were recorded on the groundwater 

sampling forms included in Appendix A. Field readings for the June 2002 sampling event are 

summarized in Table 3. 

Groundwater samples were collected by pouring recovered water from a bailer. Each sample was 

then transferred to laboratory-prepared, clean glass and/or plastic containers, sealed with Teflon-

lined lids, labeled, and placed on ice in an insulated cooler for delivery to Southern Petroleum 

Laboratory in Houston, Texas for analysis under standard chain-of-custody control. 

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 an on-site water reclamation system for re-use by 

BJ Services. 

P:\Wp\BJSERV\12832\099r.doc 

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

4 



2.2 Results of Groundwater Analyses 

Groundwater samples from monitor wells MW-14 and MW-15 were analyzed for Method 325.3 

chloride content. Groundwater samples from the remaining wells were analyzed for gasoline- and 

diesel-range total petroleum hydrocarbons (TPH-G and TPH-D) by EPA Method 8015B, and 

benzene, toluene, ethylbenzene, and xylenes (BTEX) by EPA Method 8021. Analyses of 

groundwater from selected wells for nitrate and sulfate (Method E300) and methane (Method RSK 

147) were performed to evaluate the potential for natural attenuation of hydrocarbons at the facility. 

The laboratory analytical report and chain-of-custody documentation for the groundwater 

samples collected during the June 2002 sampling event are provided in Appendix B. 

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

Figure 3 presents a hydrocarbons concentration map for the June 2002 sampling event. BTEX 

constituents were detected in only one of the eight applicable wells. Benzene and ethylbenzene 

were detected in monitor well MW-11A at respective concentrations of 0.0029 milligrams per liter 

(mg/L) and 0.0013 mg/L. All BTEX concentrations are less than the applicable New Mexico 

Water Quality Control Commission (NMWQCC) standards. Benzene has not been detected in 

former fuel island source area monitor wells MW-3 or MW-4 since June 1999 and March 1999, 

respectively. Adjustments to the biosparging system in July 1999 and March 2000 to increase air 

flow to the monitor well MW-13 area resulted in decreases in the concentration of benzene in 

monitor well MW-13 from 1.5 mg/L on July 2, 1999 to the present non-detectable concentration. 

Benzene has not been detected in monitor well MW-13 since June 2000. 

Table 5 presents current and historic results for chloride analyses performed on groundwater 

samples collected at the facility. The June 2002 chloride concentration of 258 mg/L in 

downgradient monitor well MW-14 exceeds the NMWQCC chloride standard of 250 mg/L. The 

chloride concentration in monitor well MW-15 remained below 250 mg/L in June 2002. 
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The current and historic results for nitrate, sulfate, and dissolved methane analyses performed on 

groundwater samples from monitor wells MW-5, MW-10, MW-11 A, MW-12, and MW-12D to 

assist in evaluation of natural attenuation processes at the facility are presented in Table 6. 
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3.0 EVALUATION OF REMEDIAL TECHNOLOGIES 

The following subsections present evaluations of the remedial technologies applied at the former 

fueling system and former field waste tanks areas of the BJ Services facility at Hobbs, New 

Mexico. 

3.1 Biosparging System at the Former Fueling System Area 

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

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

biosparging system at the former fueling system area of the facility in the RAP submitted to the 

NMOCD in May 1994. The NMOCD approved the RAP on August 11, 1994. The biosparging 

system was installed in August 1995 and expanded in April 1997 and February 1998. Operation of 

the biosparging system resulted in substantial decreases in hydrocarbon concentrations in former 

fueling system area monitor wells MW-1, MW-3, MW-4, MW-9, and MW-13, as documented in 

the December 2000 groundwater sampling report for the facility. 

Based on the observed 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 deactivated on November 1, 2000. The June 2002 sampling event is the 

seventh sampling event completed since this shut down. 

Benzene concentrations in former fueling system source area monitor wells MW-1, MW-3, MW-4, 

MW-9, and MW-13 have remained below applicable NMWQCC standards since deactivation of 

the biosparging system. Furthermore, BTEX constituent concentrations in these wells have now 

remained below applicable NMWQCC standards for the last nine consecutive quarters. 

In accordance with the RAP, confirmation soil sampling activities were conducted at the former 

fueling system area in July 2001 to verify the effectiveness of the biosparging system in 

remediating vadose zone soils in this area. The analytical results for these soil samples, as 
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discussed in the report for the June 2001 groundwater sampling event, indicate that remediation 

goals for soil in this area have successfully been achieved. The June 2002 sampling event is the 

fourth of four groundwater sampling events conducted following the completion of the 

confirmation soil boring program, as specified in the NMOCD-approved RAP. 

Analytical results for groundwater samples collected from the former fuel island monitor wells 

have not exceeded the groundwater remediation goals specified in the RAP during the 1-year 

quarterly monitoring period (i.e., September 2001, December 2001, March 2002, and June 2002) 

following completion of the confirmation soil boring program in July 2001. Therefore, in 

accordance with the requirements specified in the NMOCD-approved RAP, Brown and Caldwell 

recommends that BJ Services proceed with closure activities for the biosparging system, as 

described below in the biosparging system closure report. The remaining biosparging system 

closure activities will entail the following activities: 

• Plug and abandon (P&A) monitor wells MW-1, MW-3, MW-4, MW-7, MW-8, MW-9 and 
MW-13; 

• P&A air injection (AI) wells AI-20, AI-21, AI-22, AI-23, and AI-24; 

• P&A vapor extraction (VE) wells VE-1, VE-2, VE-3, VE-4, VE-5, VE-6, and VE-7; 

• P&A AWE wells AV-1, AV-2, AV-3, AV-4, AV-5, AV-6, AV-7, AV-8, AV-9, AV-10, 
AV-11, AV-12, AV-13, AV-14, AV-15, AV-16, AV-17, AV-18, and AV-19; 

• Remove underground lines from the blower building to the AI, VE, and AWE wells listed 
above; and 

• Remove the blowers from the blower building. 

3.2 Natural Attenuation at the Former Field Waste Tanks Area 

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

plume located in the area of the former field waste tanks (see Figure 1). 
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Plume behavior is the primary evidence of natural attenuation. 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. 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 

generally stable or declining subsequent to removal of the field waste tanks. Sporadic increases in 

total BTEX concentrations between quarterly sampling events have been observed in monitor wells 

in this area since March 1997, however. These increases may be attributed to sporadic loading 

rates from the vadose zone in excess of the natural attenuation rate of the area. The following 

subsections present primary and secondary evidence of natural attenuation of hydrocarbons in 

groundwater at the former field waste tanks area of the facility. 

3.2.1 Primary Evidence 

The benzene concentration in monitor well MW-10 has decreased from a maximum of 1.3 mg/L in 

August 1995 (prior to removal of the field waste tanks) to less than the NMWQCC standard of 0.01 

mg/L in the six applicable groundwater sampling events from December 2000 through March 

2002. Concentrations of toluene, ethylbenzene, and xylenes in monitor well MW-10 have 

undergone similar decreases over this time period. There were no detections of BTEX constituents 

in monitor well MW-10 in June 2002. 
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Benzene concentrations at the monitor well MW-11/11A location have decreased from a maximum 

of 0.970 mg/L in December 1996 (prior to removal of the field waste tanks) to less than the 

NMWQCC standard of 0.01 mg/L in the last five groundwater sampling events. 

Concentrations of BTEX constituents at the monitor well MW-12/12D location have displayed 

decreases similar to those observed at the monitor well MW-11/11A location since September 

1998. 

3.2.2 Secondary Evidence 

The following lines of geochemical evidence can also be used to 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. 

Groundwater samples were collected using bailers during the June 2002 sampling event. 
Dissolved oxygen concentrations in most wells at the facility were elevated in June 2002 
relative to previous sampling events in which groundwater samples were collected using 
a downhole pump. Use of bailers in groundwater sampling causes groundwater samples 
to be oxygenated, precluding meaningful comparison of dissolved oxygen data from 
wells at impacted areas to corresponding data from wells in non-impacted areas. 

Historic evidence submitted to the NMOCD in previous quarterly groundwater 
monitoring reports for the facility has indicated that dissolved oxygen concentrations 
have typically been depressed in hydrocarbon-impacted monitor wells relative to non-
impacted wells at the facility (see the June 2001 Groundwater Sampling Report for BJ 
Services Hobbs, New Mexico Facility, for example). 

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 was detected at a concentration of 2.56 mg/L in background monitor well MW-5 
during the June 2002 sampling event. Although there was minimal to no hydrocarbon 
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impact at former field waste tanks area wells MW-10, MW-11 A, and MW-12D in June 
2002, nitrate was not detected in any of these wells. The decreased nitrate concentrations 
observed in June 2002 at former field waste tanks area wells MW-10, MW-1 IA, and MW-
12D relative to the background nitrate concentration at the facility is likely due to residual 
effects of hydrocarbons. 

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 concentrations were not measured in former field waste tanks area monitor 
wells in June 2002 due to insufficient yield from the wells. 

4. Microbes that utilize sulfate become active when dissolved oxygen, nitrate, and ferric iron 
are depleted. Sulfate concentrations should therefore decrease in areas where intrinsic 
bioremediation is occurring through use of sulfate as an electron acceptor. June 2002 
sulfate concentrations in former field waste tanks area monitor wells MW-10, MW-11 A, 
and MW-12D ranged from 180 mg/L to 560 mg/L. The June 2002 sulfate concentration in 
background monitor well MW-5 is 110 mg/L. The fact that sulfate concentrations in former 
source area monitor wells are greater than the sulfate concentration in the background well 
suggests that sulfate is not being utilized as an electron acceptor in the former field waste 
tanks area. 

5. Methane is a reaction product generated during utilization of carbon dioxide as an electron 
acceptor, and its concentration should therefore increase in areas where concentrations of 
electron acceptors such as dissolved oxygen, nitrate, and ferric iron have diminished. 

Methane was detected in background monitor well MW-5 at a concentration of 0.002 mg/L 
during the June 2002 groundwater sampling event. Methane was detected in former field 
waste tanks area monitor wells MW-10 and MW-1 IA at respective concentrations of 0.007 
mg/L and 0.0028 mg/L in June 2002. The elevated methane concentrations in monitor 
wells MW-10 and MW-1 IA at the former field waste tanks area suggests that utilization of 
carbon dioxide as an electron acceptor, resulting in methanogenesis, has occurred during 
natural attenuation of hydrocarbons in the vicinity of these wells at the former field waste 
tanks area of the facility. 

Methane was detected at a concentration of 0.0012 mg/L in monitor well MW-12D in June 
2002. This methane concentration is less than that of the background well (MW-5), 
suggesting that methanogenesis is not presently occurring in the deeper portion of the 
aquifer, downgradient of the former field waste tanks. BTEX constituents have never been 
detected in groundwater samples from monitor well MW-12D. 

P:\Wp\BJSERV\l 2832\099r.doc 

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

11 



6. Redox potential is a measure of chemical energy in groundwater. The redox potential of 
groundwater from background well MW-5 was measured at 95.5 mV in June 2002. 
Respective redox potentials of -52.9 mV, -58.4 mV, and -54.5 mV were measured in 
former field waste tanks area monitor wells MW-10, MW-11 A, and MW-12D in June 2002. 
The negative redox values in the former field waste tanks area monitor wells as compared to 
the positive redox value in the background well at the facility provides additional evidence 
that natural attenuation of hydrocarbons is occurring in the area of the former field waste 
tanks. 

7. Alkalinity is expected to increase during natural attenuation processes, due to the leaching 
of carbonates from mineral substrates by microbially produced organic acids. 

Alkalinity measurements collected in the field in June 2002 ranged from 110 mg/L to 165 
mg/L in former field waste tanks area monitor wells MW-10 and MW-1 IA. Alkalinity was 
measured at 70 mg/L in background monitor well MW-5 in June 2002. Based on the 
elevated field-measured alkalinity of groundwater in monitor wells MW-10 and MW-11A, 
it can be inferred that natural attenuation of hydrocarbons is occurring in the area of monitor 
well MW-1 IA and MW-10 at the former field waste tanks area. 

In conclusion, current and historic dissolved oxygen, nitrate, and methane data suggest that 

dissolved oxygen, nitrate, and carbon dioxide act as electron acceptors during intrinsic 

bioremediation processes at former field waste tanks area of the facility. Current redox and 

alkalinity data provide further evidence that natural attenuation of hydrocarbons is occurring in this 

area. 

It is recommended that monitoring for natural attenuation evaluation parameters continue in former 

field waste tank area monitor wells MW-10, MW-11A, and MW-12D and the background well, 

MW-5. Redox potential, 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 continued in all wells to be sampled during upcoming groundwater 

monitoring events. 
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4.0 CONCLUSIONS AND RECOMMENDATIONS 

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

June 2002 groundwater sampling event conducted at the BJ Services Hobbs, New Mexico facility. 

4.1 Conclusions 

• Dissolved benzene and BTEX concentrations in monitor wells located near and 
downgradient of the former fueling system area are less than applicable NMWQCC 
standards. There were no BTEX, TPH-G, or TPH-D detections in June 2002 in monitor 
wells MW-3, MW-4, and MW-7, which are located near the former fueling system area. 
BTEX and TPH-G were not detected in monitor well MW-13, which is located 
downgradient of the former fueling system. BTEX and TPH concentrations in these wells 
have remained below applicable standards for the|f|sgil^iaie fll^roundwater sampling 
events. 

• The June 2002 sampling event is the fourth consecutive groundwater sampling event 
following completion of confirmation soil sampling activities at the former fuel island area 
in July 2001 in which BTEX and TPH concentrations in former fuel island area monitor 
wells have remained below the remediation standards specified in the NMOCD-approved 
RAP. 

• June 2002 benzene concentrations in former field waste tanks area monitor wells MW-10, 
MW-11 A, and MW-12D are less than the NMWQCC standard of 0.01 mg/L for benzene. 
There were no detections of hydrocarbon constituents in monitor well MW-12D during the 
June 2002 sampling event, and there were no TPH-G or BTEX detections in monitor well 
MW-10 during the current sampling event. Natural attenuation processes appear to be 
occurring in the vicinity of the former field waste tanks removed in March 1997, based on 
decreasing hydrocarbon concentrations in local monitor wells over time and as substantiated 
by geochemical data. 

• The chloride concentration 258 mg/L recorded in monitor wells MW-14 during the June 
2002 groundwater sampling event exceeds the NMWQCC standard of 250 mg/L. 
Chloride concentrations in this well have varied between 222 mg/L and 368 mg/L since 
its installation in January 2001. 

4.2 Recommendations 

• Continue the quarterly monitoring program for former field waste tank area monitor wells 
I ^ ^ ^ P ^ f f i W f l l l P Continue monitoring for natural attenuation 
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parameters in these wells and the background monitor we£JfM8$?S5i"ncluding field-testing 
for natural attenuation indicator parameters. 

Discontinue groundwater monitoring at monitor wells MW-3, MW-4, MW-7, MW-8, MW-
9, and MW-13. Decommission the biosparging system at the former fuel island area as 
specified in Section 3.1 of this report. 

Upon NMOCD approval and acquisition of access rights, installation and sampling of an 
off-site well to define the downgradient extent of chloride impact to groundwater in the 
area of the facility is recommended. 
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Table 1 
Site Chronology 

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

Date Activity 

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

August 6, 1991 The NMOCD 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 NMOCD. 

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

December 16, 1991 RSA sampled the fresh water well. The analytical results were 
submitted to the NMOCD. 

February 21, 1992 Western sampled the fresh water well. The analytical results were 
submitted to the NMOCD. 

July 29 -

August 10, 1992 

Brown and Caldwell conducted a soil and groundwater investigation 
according to the approved Technical Work Plan. The investigation 
included drilling and sampling nine soil borings, sampling six hand-
augured soil borings, installation and sampling of five monitor wells, 
and sampling of the fresh water well. 

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

December 2, 1992 The NMOCD requested the installation and sampling of four 
additional monitor wells, including a monitor well on an adjacent 
property. 

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

April 15, 1993 Brown and Caldwell installed off-site monitor well MW-9. 

April 22, 1993 Brown and Caldwell sampled off-site monitor well MW-9. 

May 27, 1993 Brown and Caldwell submitted a letter report documenting the 
installation and sampling of off-site monitor well MW-9 to the 
NMOCD. 

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 for the adjacent property owner on which off-site well MW-
9 is located, submitted a request to sample monitor well MW-9. 

July 15, 1993 ENSR split a groundwater sample collected from monitor well MW-9 
with Brown and Caldwell. 

July 30, 1993 USTank Management, Inc. submitted a 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 monitor 
wells. Brown and Caldwell sampled each of the existing and newly 
installed monitor wells. 

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

May 6, 1994 A Remedial Action Plan (RAP) was submitted to the NMOCD. 

August 11, 1994 The RAP was approved by the NMOCD. 

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 the 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) constructed the initial 
design of the biosparging system. 

September 19, 1995 Operation of the extraction portion of the biosparging system 
commenced. 

November 13, 1995 Operation of the injection portion of the biosparging system 
commenced. 

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. 
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Table 1 (Continued) 
Site Chronology 

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

Date Activity 

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

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

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

March 6-7, 1997 BJ Services removed three field waste tanks 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 was installed. 

April 1997 Vapor extraction well VE-4 was 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 was 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. 
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Table 1 (Continued) 
Site Chronology 

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

Date Activity 

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

January 21, 1999 The 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 by the NMOCD. 

May 19, 1999 The 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 
injection 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 portion 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. 

November 1,2000 Brown and Caldwell deactivated the biosparging system. 

December 7, 2000 Brown and Caldwell conducted the December 2000 groundwater 
sampling event. 
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Table 1 (Continued) 
Site Chronology 

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

Date Activity 

January 2001 Brown and Caldwell installed and sampled monitor wells MW-14 and 
MW-15. 

March 8-9, 2001 Brown and Caldwell conducted the March 2001 groundwater sampling 
event. 

June 21-22, 2001 Brown and Caldwell conducted the June 2001 groundwater sampling 
event. 

July 23,2001 Brown and Caldwell collected soil samples from four soil borings 
installed at the former fueling system area of the facility to confirm the 
effectiveness of the biosparging system in remediating hydrocarbon 
impact to soil, as specified in the NMOCD-approved RAP. 

September 10, 2001 Brown and Caldwell conducted the September 2001 groundwater 
sampling event. 

December 6, 2001 Brown and Caldwell conducted the December 2001 groundwater 
sampling event. 

February 26, 2002 Brown and Caldwell repaired the crushed well completion on monitor 
well MW-10. 

February 28, 2002 NMOCD requested an evaluation of chloride content of groundwater 
at the facility. 

March 11-12, 2002 Brown and Caldwell conducted the March 2002 groundwater sampling 
event. Groundwater samples from all water-producing wells at the 
facility were analyzed for chloride content. 

May 21, 2002 Brown and Caldwell submitted the report for the March 2002 
groundwater sampling event, including an evaluation of chloride 
content of groundwater at the facility and a recommendation for 
installation of a downgradient off-site well (MW-16) to replace off-site 
well OW-4, which has gone dry. 

June 17-18, 2002 Brown and Caldwell conducted the June 2002 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 Elevation 
Date Measured 

Depth to Groundwater Free Product Thickness Groundwater Elevation 
Comments 

Well (MSL) 
Date Measured 

(feet) (feet) (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 

06/00 - - -
09/00 - - -
12/7/00 - -

03/08/01 60.35 0.00 3587.18 
6/21/01 60.99 0.00 3,586.54 
9/10/01 61.17 0.00 3,586.36 

12/6/2001 not measured 
03/11/02 62.11 0.00 3585.42 
6/17/02 62.53 0.00 3,585.00 

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 
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 
uv/02/yy u.uu j,:>!sy.8:> 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor Top-of-Casing Elevation 
Date Measured 

Depth to Groundwater Free Product Thickness Groundwater Elevation 
Comments 

Well (MSL) 
Date Measured 

(feet) (feet) (MSL) 

MW-3 3,645.00 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 
03/08/01 57.69 0.00 3,587.31 
6/21/01 58.34 0.00 3,586.66 
9/10/01 58.54 0.00 3,586.46 

12/6/2001 59.04 0.00 3,585.96 
03/11/02 59.50 0.00 3,585.50 
6/17/02 59.83 0.00 3,585.17 

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 
09/13/00 56.65 0.00 3,588.63 
12/07/00 57.05 0.00 3,588.23 
03/08/01 57.72 0.00 3,587.56 
6/21/01 58.18 0.00 3,587.10 
9/10/01 58.54 0.00 3,586.74 

12/6/2001 58.88 0.00 3,586.40 
03/11/02 59.41 0.00 3,585.87 
6/17/02 59.67 0.00 3,585.6]__ 

MW-5 3,647.72 08/10/92 52.38 0.00 (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 
uj/uy/yy 5b.45 u.uu 3,syi.2/ 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor Top-of-Casing Elevation 
Date Measured 

Depth to Groundwater Free Product Thickness Groundwater Elevation 
Comments 

Well (MSL) 
Date Measured 

(feet) (feet) (MSL) 
Comments 

MW-5 3,647.72 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 
03/08/01 59.36 0.00 3,588.36 
6/21/01 59.94 0.00 3,587.78 
9/10/01 59.85 0.00 3,587.87 

12/6/2001 60.56 0.00 3,587.16 
3/11/02 61.12 0.00 3,586.60 
6/17/02 61.43 0.00 ,3!586>29jHP 

MW-6 3,644.74 02/09/93 50.58 0.00 3,394.16 (1) 
08/18/93 50.78 0.00 3,593.96 

(1) 

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 (0 
08/18/93 50.74 0.00 3,593.81 

(0 
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 
12/07/00 57.77 0.00 3,586.78 
03/08/01 58.29 0.00 3,586.26 
6/21/01 58.91 0.00 3,585.64 
9/10/01 59.25 0.00 3,585.30 

12/6/2001 59.75 0.00 3,584.80 
03/11/02 60.03 0.00 3,584.52 
b/17/U<i 6U.39 o.ou 3,584.16 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor Top-of-Casing Elevation Date Measured 
Depth to Groundwater Free Product Thickness Groundwater Elevation 

Comments 
Well (MSL) 

Date Measured 
(feet) (feet) (MSL) 

MW-8 3,644.87 02/09/93 50.48 0.00 3,594.39 (0 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 - - -
09/00 - - -
12/00 - - -

03/08/01 58.11 0.00 3,586.76 
6/21/01 58.72 0.00 3,586.15 
9/10/01 58.94 0.00 3,585.93 

12/6/2001 not measured 
03/11/02 59.94 0.00 3,584.93 
6/17/02 60.22 0.00 3,584.65 

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 

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

03/08/01 57.03 0.00 3,587.75 
6/21/01 57.91 0.00 3,586.87 
9/10/01 57.95 0.00 3,586.83 

12/6/2001 not measured 
03/11/02 58.96 0.00 3,585.82 
6/17/02 59.14 0.00 3,585.64 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor Top-of-Casing Elevation 
Date Measured 

Depth to Groundwater Free Product Thickness Groundwater Elevation Comments 
Well (MSL) 

Date Measured 
(feet) (feet) (MSL) 

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 
03/09/01 59.31 0.00 3,585.24 
6/21/01 59.89 0.00 3,584.66 
9/10/01 61.34 0.00 3,583.21 

12/6/2001 60.65 0.00 3,583.90 
03/11/02 60.69 0.00 3,583.86 
6/17/02 60.98 0.00 3,583.57 

MW-11 3,643.78 08/18/93 51.92 0.00 3,592.63 (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-1 IA 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 3,588.1 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 
03/08/01 59.72 0.00 3,584.52 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor Top-of-Casing Elevation 
Date Measured 

Depth to Groundwater Free Product Thickness Groundwater Elevation 
Comments 

Well (MSL) 
Date Measured 

(feet) (feet) (MSL) 
Comments 

MW-11 A 3,644.24 6/21/01 60.28 0.00 3,583.96 
9/10/01 60.69 0.00 3,583.55 

12/6/2001 60.88 0.00 3,583.36 
03/11/02 61.42 0.00 3,582.82 
6/17/02 61.55 0.00 3,582.69 

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 
03/08/01 59.76 0.00 3,584.53 
6/21/01 60.29 0.00 3,584.00 
9/10/01 60.79 0.00 3,583.50 

12/6/2001 well dry during this and subsequent monitoring events 
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 - - -

03/08/01 - - -
6/2)/0) - - -
9/10/01 - - -

12/6/2001 61.30 0.00 3,583.08 
03/11/02 61.61 0.00 3,582.77 
6/17/02 61.71 0.00 3,582.67 

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 
12/07/00 58.68 0.00 3,586.84 
03/08/01 59.19 0.00 3,586.33 
6/21/01 59.80 0.00 3,585.72 
9/10/01 60.03 0.00 3,585.49 

12/6/2001 60.59 0.00 3,584.93 
03/11/02 60.94 0.00 3,584.58 
6/17/02 61.28 0.00 3,584.24 

MW-14 3,642.45 03/08/01 61.07 0.00 3,581.38 
6/21/0! 61.71 0.00 3,580.74 
9/10/01 62.31 0.00 3,580.14 

12/6/2001 62.80 0.00 3,579.65 
03/11/02 62.70 0.00 3,579.75 
6/17/02 62.65 0.00 3,579.80 

MW-15 3,643.24 03/08/01 59.79 0.00 3,583.45 
6/21/01 60.49 0.00 3,582.75 
9/10/01 61.02 0.00 3,582.22 

12/6/2001 61.47 o.oo 3,581.77 
03/11/02 61.65 0.00 3,581.59 

1 1 6/17/02 1 61.68 0.00 3,581.56 
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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 

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 
03/08/01 61.43 0.00 3,582.63 (10) 
6/21/01 61.48 0.00 3,582.58 
9/10/01 61.53 0.00 3,582.53 

12/6/2001 well dry during this and subsequent monitoring events 

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

IO0.00 feel prior to March 1997 and have been converted lo Mean Sea Level (MSL). 

For wells having measurable thickness of free product, the groundwater elevaiion was calculated as follows: 

Groundwaier Elevation - (TOC elevation)-(depth to groundwater)+|(fjee product lhickness)x(SG of free product)] 

Note: Thc specific gravity (SG) of the free product is 0.82. 

Noi 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-I IA 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. 

-Well dry (measured depth to water is below base of screen), true groundwater elevation is less than listed groundwater elevation. 
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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-1 8/10/92 Regular 5550.0 12090.0 2160.0 7370.0 NA NA 

2/9/93 Regular 2100.0 6500.0 1300.0 7400.0 NA NA 

8/19/93 Regular 3200.0 7300.0 1200.0 3700.0 NA NA 

1/27/94 Regular 1930.0 4580.0 672.0 2390.0 NA NA 

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

8/1/95 Regular 390.0 1300.0 230.0 800.0 NA 5.7 

11/15/95 Regular 880.0 1800.0 300.0 970.0 NA 6.8 

2/23/96 Regular 1500.0 3700.0 620.0 2200.0 NA 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 NA 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 30O0.0 23 21 

12/10/97 Regular 7600.0 12000.0 2800.0 8200.0 11 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 

9/30/1998 Regular 3.2 90.0 280.0 970.0 2.5 3.6 

12/10/1998 Regular < 1.0 1.5 17.0 110.0 1.4 0.31 

3/10/1999 Regular < 1.0 < 1.0 8.2 110.0 0.62 0.85 

3/10/1999 Duplicate < 1.0 < 1.0 7.9 110.0 0.66 0.84 

6/10/1999 Regular < 1.0 1.1 < 1.0 28.0 0.53 0.55 

6/10/1999 Duplicate < 1.0 1.8 < 1.0 41.0 0.69 0.76 

9/14/1999 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 < 0.10 

12/9/1999 - NS NS NS NS NS NS 

3/9/2000 Regular < 1 < 1 < 1 9.1 14 1.3 

6/8/2000 NS NS NS NS NS NS 

9/13/2000 - NS NS NS NS NS NS 

12/7/2000 - NS NS NS NS NS NS 

3/8/2001 Regular 2.0 < 1 < 1 < 1 0.49 0.58 

6/21/2001 - NS NS NS NS NS NS 

9/10/2001 - NS NS NS NS NS NS 

12/6/2001 - NS NS NS NS NS NS 

3/12/2002 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

6/18/2002 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 100.0 12.0 3.0 13.0 NA NA 

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

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

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

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

1/27/94 Regular 1070.0 5380.0 510.0 3120.0 NA NA 

5/4/95 Regular 770.0 3300.0 470.0 1800.0 NA NA 

8/1/95 Regular 490.0 2900.0 890.0 1600.0 NA 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 NA 15 

8/23/96 Regular 330.0 2200.0 590.0 1500.0 NA 12 

12/2/96 Regular 220.0 1800.0 670.0 1000.0 0.89 7.4 

3/12/97 Regular 370.0 2000.0 960.0 1400.0 1.8 11 
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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-3 6/12/97 Regular 860.0 4800.0 1700.0 2600.0 1.9 20 

9/11/97 Regular 770.0 3000.0 1600.0 1900.0 1.6 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 

9/30/1998 Regular 42.0 470.0 450.0 530.0 1.0 3.8 

12/10/1998 Regular 13.0 220.0 160.0 290.0 1.3 0.43 

3/10/1999 Regular 3.2 7.4 42.0 32.0 0.2 0.44 

6/10/1999 Regular 1.7 3.1 <1.0 36.0 <0.20 0.18 

9/14/1999 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 < 0.10 

12/9/1999 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

3/9/2000 Regular < 1 < 1 < 1 < 1 0.32 <0 . l 

6/8/2000 Regular < 1 < 1 < 1 < 1 <0.22 <0.1 

9/13/2000 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

12/7/2000 Regular < 1 < 1 < I < 1 <0.25 <0.1 

3/8/2001 Regular < 1 < I < 1 < 1 0.42 <0 . l 

6/21/2001 Regular < 1 < 1 < 1 < 1 <0.22 <0.1 

9/10/2001 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

12/6/2001 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

3/12/2002 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

6/18/2002 Regular < 1 < 1 < 1 < 1 <0.2 <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 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 5700.0 17000.0 3500.0 13000.0 NA 120 

11/15/95 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 

9/30/1998 Regular 80.0 180.0 370.0 840.0 2.0 3.9 

12/10/1998 Regular 28.0 70.0 210.0 960.0 9.3 4.3 

12/10/1998 Duplicate 26.0 62.0 180.0 830.0 3.9 4.3 

3/10/1999 Regular 8.0 20.0 250.0 1400.0 13.0 13 

6/10/1999 Regular <1.0 <1.0 12.0 12.0 0.44 0.63 

9/14/1999 Regular < 1.0 < 1.0 3.3 13.1 0.35 0.17 

12/9/1999 Regular < 1 2.5 2.3 20.1 2 0.53 

3/I0/2OO0 Regular < 1 < 1 < 1 3.6 2.6 0.15 

6/8/2000 Regular < 1 < 1 < 1 < 1 0.44 0.23 

9/13/2000 Regular < 1 < 1 < 1 < 1 0.61 <0.1 

12/7/2000 Regular < 1 < 1 1.3 < 1 0.53 0.16 

3/8/2001 Regular < 1 < 1 < I < 1 0.43 0.16 

6/21/2001 Regular < 1 < 1 < 1 < 1 <0.25 <0 . 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 Sample Sample Benzene | Toluene | Ethylbenzene Xylenes TPH-D TPH-G 

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

MW-4 9/10/2001 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

12/6/2001 Regular < 1 < 1 < 1 < 1 0.6 < 1 

3/12/2002 Regular < 1 ^ 1 < 1 < 1 <0.2 <0.1 

6/18/2002 Regular < 1 <• 1 < 1 < 1 <0.2 <0.1 

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 4.0 11.3 NA NA 

5/3/95 Regular 3.7 5.3 0.9 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 31.0 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 <0.1 

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 <0.1 

6/23/98 Regular < 1 < 1 < 1 < 1 <0.2 •=0.1 

9/30/1998 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.20 <0.1 

12/10/1998 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.20 <0.1 

3/9/1999 Regular <1.0 <1.0 O.O <1.0 <0.20 <0.1 

6/10/1999 Regular <1.0 <1.0 <1.0 <1.0 <0.20 < 0 . l 

9/14/1999 Regular <1.0 <I.O <1.0 <2.0 <0.20 <0.10 

12/9/1999 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

3/9/2000 Regular < 1 < 1 < 1 < 1 0.55 <0.1 

6/8/2000 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

9/13/2000 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

12/7/2000 Regular < 1 < 1 < 1 < 1 <0.25 <0.1 

3/8/2001 Regular < 1 < 1 < 1 < 1 0.56 <0.1 

6/21/2001 ' Regular < 1 < 1 < 1 < 1 0.26 <0.1 

9/10/2001 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

12/6/2001 Regular < 1 < 1 < 1 < 1 0.49 <0.1 

3/12/2002 Regular < 1 < 1 < 1 < 1 <0.24 <0.1 

6/18/2002 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

MW-61 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 11000.0 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 

J/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 
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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 I Toluene Ethylbenzene Xylenes TPH-D TPH-G 

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

MW-6 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 . I 

6/23/98 Regular 170.0 4.1 15.0 7.2 1.2 0.51 

9/30/1998 Regular 1000.0 420.0 140.0 270.0 4.0 3.3 

12/10/1998 Regular 7.6 6.6 1.7 5.8 2.0 <0 . l 

3/10/1999 Regular 2500.0 930.0 590.0 1400.0 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 3.0 <2 <2 NA NA 

1/27/94 Regular I . l < 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 . l 

9/11/97 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 . l 

9/30/1998 Regular < 1.0 < 1.0 < 1.0 < 1.0 < 0.20 <0.1 

12/10/1998 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.20 <0.1 

3/9/1999 Regular <1.0 <I.O <I.O <1.0 4.7 <0.1 

6/10/1999 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0 . l 

9/13/1999 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 <0.10 

12/9/1999 Regular <5 <5 <5 <5 1.8 <0.5 

3/9/2000 Regular < 1 < 1 < 1 < 1 0.66 <0 . l 

6/8/2000 Regular < 1 < 1 < 1 < 1 < 0.21 <0.1 

9/13/2000 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

12/7/2000 Regular < 1 < 1 < 1 < 1 <0.29 <0.1 

3/8/2001 Regular < 1 < 1 < 1 < 1 1.2 <0.1 

6/21/2001 Regular 3.1 < 1 < 1 * 1 <0.22 <0.1 

9/10/2001 Regular < 1 < 1 < 1 < 1 <0.33 <0 . l 

12/6/2001 Regular < 1 < 1 < 1 < 1 1.3 <0.1 

3/12/2002 Regular < 1 < 1 < 1 < 1 NA <0.1 

6/18/2002 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 3.0 4.9 0.8 3.7 NA NA 

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 <0.1 

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 

p:Wp\bjserv\l 2832\096ta\TABLE 4 Page 4 of 8 

II- . IMI.-IR.MU'i . ' - f -«—TTT—r '1? ' V i f i ' J - ' ' , y - f - L - l ' i 1 •?J.y • H_j l . iv . . . . • . ' • . jy " . ' • • • t T . . ' . " '•' 



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-8 12/2/96 Regular < 1 < 1 < 1 < 1 <0.1 <0.1 

3/12/97 Regular < 1 < 1 < 1 1.8 <0.1 <0.1 

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

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

12/10/97 Regular < 1 < 1 < 1 < 1 0.3 <0.1 

3/23/98 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

6/23/98 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

9/30/1998 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.20 <0.1 

12/10/1998 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.20 <0.1 

3/9/1999 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.20 <0.1 

6/10/1999 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.20 <0.1 

9/13/1999 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 < 0.10 

12/9/1999 NS NS NS NS NS NS 

3/9/2000 Regular < 1 < 1 < 1 < 1 0.55 <0.1 

6/8/2000 NS NS NS NS NS NS 

9/13/2000 - NS NS NS NS NS NS 

12/7/2000 NS NS NS NS NS NS 

3/8/2001 Regular < 1 < 1 < 1 < 1 1.6 <0.1 

6/21/2001 NS NS NS NS NS NS 

9/10/2001 NS NS NS NS NS NS 
12/6/2001 - NS NS NS NS NS NS 

3/12/2002 Regular < 1 < 1 < 1 < 1 0.38 <0.1 

6/18/2002 - 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 380.0 110.0 19.0 120.0 NA NA 

8/1/95 Regular 660.0 410.0 91.0 310.0 NA 6.2 

11/15/95 Regular 240.0 24.0 11.0 140.0 NA 1.5 

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 16.0 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 48.0 420.0 880.0 8.2 19 

6/12/97 Regular 4.7 2.1 11.0 97.0 2.6 2.2 

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 

9/30/1998 Regular 1.1 5.5 21.0 59.0 0.27 0.27 

12/10/1998 Regular < 1.0 1.9 17.0 79.0 5.1 0.25 

3/10/1999 Regular < 1.0 < 1.0 5.7 68.0 <0.2 0.22 

6/10/1999 Regular < 1.0 1.8 1.8 71.0 <0.20 0.43 

9/13/1999 Regular < 1.0 < 1.0 < 1.0 < 2.0 <0.20 <0.10 

12/9/1999 - NS NS NS NS NS NS 
3/9/2000 Regular < 1 < 1 < 1 64.0 0.66 1.3 
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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. 

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

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

MW-9 6/8/2000 . NS NS NS NS NS NS 

9/13/2000 - NS NS NS NS NS NS 

12/7/2000 - NS NS NS NS NS NS 

3/8/2001 Regular < 1 < 1 < 1 < l 1.4 <0.1 

6/21/2001 - NS NS NS NS NS NS 

9/10/2001 - NS NS NS NS NS NS 

12/6/2001 - NS NS NS NS NS NS 

3/12/2002 Regular 1 < 1 < 1 < 1 0.37 <0.1 

6/18/2002 - 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 11.0 84.0 NA NA 

8/1/95 Regular 1300.0 32.0 32.0 100.0 NA 3.6 

11/15/95 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 1.3 17.0 8.0 0.94 0.97 

3/12/97 Regular 110.0 <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 1.1 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 1.6 <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 

9/30/1998 Regular 84.0 3.2 30.0 2.2 1.4 0.36 

12/10/1998 Regular 29.0 1.0 7.0 1.0 0.86 0.18 

3/9/1999 Regular 28.0 <5.0 5.8 <5.0 0.92 <0.5 

6/10/1999 Regular 17.0 <1.0 <1.0 <1.0 0.30 0.16 

9/14/1999 Regular 10.0 < 1.0 < 1.0 <2.0 <0.20 <0.10 

12/9/1999 Regular 23.0 < 1 < 1 1.2 0.44 0.16 

3/10/2000 Regular 300.0 4.3 6.6 43.2 1.2 0.85 

6/8/2000 Regular 78.0 1.7 7.2 9.0 0.67 0.74 

9/13/2000 Regular 23.0 1.5 1.1 2.9 1.6 0.41 

12/7/2000 Regular 7.2 < 1 < 1 < 1 1.5 0.15 

3/8/2001 Regular 3.4 1.1 < 1 < 1 3.4 0.2 

6/22/2001 Regular < 1 < 1 < 1 < 1 1.2 <0.1 

9/10/01 and 
9/18/01 

Regular 2 < 1 < 1 < 1 2.3 <0.1 

12/6/2001 Regular No Valid Data 

3/12/2002 Regular < 1 < 1 < I < 1 3.2 <0.I 
6/18/2002 Regular < I < 1 < 1 < 1 1.2 <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 Ethvlbenzene Xylenes TPH-D TPH-G 
Well Date Type micrograms per liter, ug/L milligrams per liter, mg/L 

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 44.0 29.0 5.5 13.0 NA 0.2 

11/15/95 Regular 190.0 2.8 6.2 11.0 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 

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 1.1 0.55 

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

MW-11 A 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 

9/30/1998 Regular 9.3 3.7 2.2 7.0 <0.20 0.1 

12/10/1998 Regular 1.7 O.O O.O O.O <0.20 <0.1 

3/10/1999 Regular <5 <5 <5 <5 0.3 <0.5 

6/10/1999 Regular <1.0 < 1.0 < 1.0 < 1.0 0 .20 <0.10 

9/13/1999 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 <0.10 

12/9/1999 Regular <5 <5 <5 <5 <0.2 <0.1 

3/9/2000 Regular 1.2 < 1 < 1 < 1 0.43 <0.1 

6/8/2000 Regular 3.6 < 1 < 1 < 1 0.37 <0.1 

9/13/2000 Regular 1.4 < 1 < 1 < 1 0.36 <0.1 

12/7/00 Regular 26 < 1 < 1 3.3 0.3 0.12 

3/8/01 Regular 12 <5 <5 <5 2.2 <0.5 

6/22/2001 Regular 1.5 < 1 < 1 < 1 1 <0.1 

9/10/2 O01 Regular 7.9 < 1 < 1 < 1 I . l <0.1 

12/6/2001 Regular <1 < 1 < 1 < 1 1 <0.1 

3/12/2002 Regular 1.8 < 1 < 1 1 1.6 <0.1 

6/18/2002 Regular 2.9 < 1 1.3 < 1 0.91 <0.1 

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 

9/30/1998 Regular 260.0 3.0 1.2 7.9 <0.20 0.62 

12/10/1998 Regular 160.0 < 1.0 < 1.0 1.2 0.21 0.36 

3/10/1999 Regular 160.0 I . l < 1.0 2.9 0.38 0.45 

6/10/1999 Regular 49.0 1.4 < 1.0 < 1.0 0.22 0.13 

9/14/1999 Regular 75.0 < 1.0 < 1.0 <2.0 <0.20 0.23 

12/9/1999 Regular 64.0 < 1 < 1 < 1 < 0.2 0.21 

3/10/2000 Regular 93.0 < 1 < 1 < 1 <0.2 0.21 

3/10/2000 Duplicate 99.0 < 1 < 1 < 1 0.22 0.22 

6/8/2000 Regular 62.0 < 1 < 1 < 1 <0.2 <0.1 

9/13/2000 Regular 34.0 < 1 < 1 < 1 0.23 < 0 . l 

12/7/2000 Regular 27 < 1 2.9 1.9 <0.25 <0.1 

3/8/2001 Regular 14 < 1 < 1 < 1 2.1 0.1 

6/22/2001 Regular 12 < 1 < 1 < 1 0.51 0.11 

9/10/2001 Well Dry (Not Sampled) During This and Subsequent Moniioring Events 
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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 Ethvlbenzene Xylenes TPH-D TPH-G 

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

MW-12D 7/2/1999 Regular <5 <5 <5 <5 <0.20 <0.10 

9/14/1999 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 <0.10 

12/9/1999 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

3/9/2000 Regular < 1 < 1 < 1 < 1 0.24 <0.1 

6/8/2000 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

9/13/2000 - NS NS NS NS NS NS 

12/7/2000 - NS NS NS NS NS NS 

3/8/2001 - NS NS NS NS NS NS 

6/22/2001 - NS NS NS NS NS NS 

9/18/2001 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

12/6/2001 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

3/12/2002 Regular < 1 < 1 < 1 < 1 0.44 <0.1 

6/18/2002 Regular < 1 < 1 < 1 < 1 < 0.2 <0.1 

MW-13 7/2/1999 Regular 1500.0 23.0 750.0 58.0 2.2 5.1 

9/14/1999 Regular 860.0 16.0 450.0 34.4 2.1 3.1 

12/9/1999 Regular 430.0 16.0 410.0 40.9 0.46 3.2 

3/10/2000 Regular 88.0 2.8 200.0 1.3 1.9 0.99 

6/8/2000 Regular 6.0 < 1 63.0 3.3 1.1 0.91 

9/13/2000 Regular O.O O.O 3.4 O.O 0.44 0.12 

12/7/2000 Regular O O O O 0.43 < 0 . l 

3/8/2001 Regular O O 1.2 O 2 <0.1 

6/22/2001 Regular < 1 < 1 < 1 < 1 0.31 <0 . l 

9/10/2001 Regular < 1 < 1 < 1 < 1 0.3 <0.1 

12/6/2001 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

3/12/2002 Regular < 1 c 1 < 1 < 1 0.84 <0.1 

6/18/2002 Regular < 1 < 1 < 1 < 1 0.3 <0 . l 

MW-14 1/14/2001 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

MW-15 1/14/2001 Regular < 1 < 1 < 1 < 1 < 0.2 <0 . l 

OW-4 6/10/1999 Regular O.O O.O O.O 4.4 <0.2 <0.10 

9/14/1999 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 <0.10 

12/9/1999 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.2 <0.1 

3/9/2000 Regular < 1.0 < 1.0 < 1.0 < 1.0 0.25 <0.1 

6/8/2000 Regular < 1.0 < 1.0 < 1.0 < 1.0 < 0.21 <0.1 

9/13/2000 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.2 <0.1 

12/7/2000 Well Dry (Not Sampled) During This and Subsequent Moniioring Events 

Well plugged and abandoned 7/1/99 
NA=Not Analyzed NS=Not Sampled NS-D=Not Sampled because well was dry 
NSP̂ Not Sampled due lo 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, and MW-12 
Hobbs, New Mexico 

BJ Services Company, U.S.A. 

} m 

Dissolved Methane 
Well Date Nitrate(1) (mg/L) Sulfate(1) (mg/L) (mg/L) 

3/23/1998 3.87 190 < 0.0012 

3/9/1999 O . l 195 < 0.0012 

6/10/1999 4.73 209 < 0.0012 

9/14/1999 4.3 210 < 0.0012 

12/9/1999 4.2 210 < 0.0012 

3/9/2000 5.3 260 < 0.0012 

6/8/2000 4.7 240 < 0.0012 
MW-5 9/13/2000 3.93 200 < 0.0012 

12/7/2000 3.27 160 < 0.0012 

3/8/2001 3.24 180 < 0.0012 

6/21/2001 2.74 150 0.0017 
9/10/2001 NA ( 2 ) 130 < 0.0012 

12/6/2001 2.38 120 < 0.0012 

3/12/2002 2.98 120 < 0.0012 
6/18/2002 2.56 110 0.002 

3/23/1998 0.07 320 0.91 
6/23/1998 <0.1 325 0.55 
9/30/1998 <0.1 204 0.81 
12/10/1998 <0.1 180 0.091 

3/9/1999 <0.1 
142 

0.035 3/9/1999 <0.1 
223 ( 3 ) 

0.035 

9/14/1999 <0.10 160 0.0049 
12/9/1999 0.49 170 0.0039 

MW-10 3/10/2000 0.1 160 0.0056 
6/8/2000 <0.1 150 0.031 
9/13/2000 <0.1 160 0.031 
12/7/2000 <0.1 190 0.17 
3/8/2001 <0.1 270 < 0.0012 
6/22/2001 <0.1 270 0.044 
9/10/2001 NA NA NA 
3/12/2002 <0.1 230 NA 
6/18/2002 <0.1 240 0.007 

| H g\bjserv\2832-hobbs\096la\TABLE 6 Page ] o f 3 



Table 6 
Current and Historical Nitrate, Sulfate, and Dissolved Methane Data for Monitor Wells MW-5, MW-

10, MW-11A, and MW-12 
Hobbs, New Mexico 

BJ Services Company, U.S.A. 

0 

Dissolved Methane 

Well Date Nitrate( , ) (mg/L) Sulfate(,) (mg/L) (mg/L) 

3/23/1998 <0.05 190 0.14 
6/23/1998 <0.1 225 0.11 
9/30/1998 0.4 196 0.043 
12/10/1998 0.7 188 0.033 

3/10/1999 
<0.1 164 

0.094 3/10/1999 
<0.1 ( 4 ) 227 ( 3 ) 

0.094 

6/10/1999 <0.1 181 0.0036 
9/13/1999 0.22 250 < 0.0012 
12/9/1999 <0.1 290 0.0079 

MW-11 A 3/9/2000 0.11 270 0.037 

6/8/2000 <0.1 240 0.0069 
9/13/2000 <0.1 320 < 0.0012 
12/7/2000 <0.1 260 0.0096 
3/8/2001 <0.1 330 0.0028 

6/22/2001 <0.1 180 0.0074 
9/10/2001 NA 280 < 0.0012 
12/6/2001 <0.1 240 0.0041 
3/12/2002 <0.1 350 0.0044 
6/18/2002 <0.1 560 0.0028 

3/23/1998 <0.05 240 < 0.0012 
6/23/1998 <0.1 240 < 0.0012 
9/30/1998 <0.1 168 < 0.0012 
12/10/1998 <0.1 202 < 0.0012 

3/10/1999 
<0.1 137 

< 0.0012 3/10/1999 
<0.1 ( 4 ) 193(3) 

< 0.0012 

MW-12 6/10/1999 <0.1 217 < 0.0012 MW-12 
9/14/1999 <0.10 230 < 0.0012 
12/9/1999 <0.1 180 < 0.0012 
3/10/2000 <0.1 210 < 0.0012 
6/8/2000 <0.1 220 < 0.0012 

9/13/2000 <0.1 240 < 0.0012 
12/7/2000 <0.1 260 < 0.0012 
3/8/2001 <0.1 300 < 0.0012 
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Table 6 
Current and Historical Nitrate, Sulfate, and Dissolved Methane Data for Monitor Wells MW-5, MW-

10, MW-11A, and MW-12 
Hobbs, New Mexico 

BJ Services Company, U.S.A. 

Well Date Nitrate(1) (mg/L) Sulfate(1) (mg/L) 
Dissolved Methane 

(mg/L) 

MW-12 
6/22/2001 <0.1 360 0.0021 

MW-12 
9/10/2001 Well Dry (Not Sampled) During This and Subsequent Monitoring Events 

MW-12D 

9/18/2001 NA 190 < 0.0012 

MW-12D 
12/6/2001 <0.1 200 < 0.0012 

MW-12D 
3/12/2002 <0.1 200 < 0.0012 

MW-12D 

6/18/2002 <0.1 180 0.0012 

1 ' - By EPA Method 300, except as noted 
( 2 ) - NA indicates not analyzed 
( 3 ) - By EPA Method 375.4 
< 4 ) -By EPA Method 353.3 
( 5 > - NS-D indicates not sampled (well dry) 

mg/L = milligrams per liter 
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APPENDIX A 

Groundwater Sampling Forms 



C A L D W E .L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: 

1. PROJECT INFORMATION 
Project Number: \ U \ ) n L , Task Number:_ 

Client: fejf " f r f t V f t g A 

Project Location: VjlAtA'K i O-M 

on Date:. 

Personnel 

Weather: 

1 my, YM'& 
Time: 

2. WELL DATA 
Casing Diameter:. inches Type: fa PVC • Stainless • Galv. Steel • Teflon® Q Other, 

Screen Diameter: 2 inches Type: fi pvc • Stainless • Galv. Steel Q Teflon® • Other:. 

Total Depth of Well Z_feet From: ^ Top of Well Casing (TOC) Q Top of Protective Casing • Other._ 

Depth to Static Water: * V | • B S feet From: & Top of Well Casing (TOC) Q Top of Protective Casing • Other_ 

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

Length of Water Column: X - \ °\ feet Well Volume: f l - h gal Screened Interval (from GS): A , Q ~ ( ? 0 
Note: 2-inch well = 0.16 gal/ft 4-inch well = 0.65 gal/ft 

Pump intake depth —" (from GS) 

3. PURGE DATA 
. . . . ^ Bailer. Size: {• "D CTB ladder Pump • 2" Submersible Pump • 4" Submersible Pump 

Purge Method: Q C e r , t r j f u g a | p u m p Q Peristaltic Pump • Inertial Lift Pump • Other:. 

• Stainless Q PVC • Teflon® jrf Other:. 
Dedicated, •Prepared Off-Site • Field < 

Materials: Pump/Bfailel) 

Materials: 

ft Pump • Other: 

ICIdaneoV Xi Disposable 
•(r^opelTubing T O ™ ^ " ! ^ " * 'cfPolypropylene • Teflon® • Other: 
' •^•dedicated • Prepared Off-Site • Field Cleaned JfeS Disposable 

Was well purged dry? Yes 9 No 

1. 

2. 

Equipment Modelfe) 

Pumping Rate:. . gal/min 

Time Cum. Gallons 
Removed pH Temp 

Spec. 
Cond. 

Eh 
Dissolved 
Oxygen 

Turbidity 
Depth to Water 

(TOC) , 
Comments 

-2-Qi PS 7£L 251 

0 

SAMPLING DATA . ^ 
0 Bailer, Size: f . ^ j • Bladder Pump 

Method(s) 

Materials: Pump/Bailej 

Materials: TubingVRopi 

• 4" Submersible Pump • 2" Submersible Pump 
Q Peristaltic Pump'O Inertial Lift PumD • Other 

• Stainless • PVC • Teflon® "BC Other ffC 
r^wJjc^ted, QJ?repared Off-Site 
^^oVfhyfe()e' ,'aPolypropylene •Teflon® • Other: 
^Dedicated. J^Pjspared Off-Site • Field Cleaned ^Disposable 

sd' ^ff Disposable 

Ate xtV&jO. 
Depth to Water at Time of Sampling: 

Sample ID: j / V U l p ^ ) Sample Time:_ 

• Yes • V3o 
Duplicate Sample Collected? 

Field Filtered? • Yes No 

of Containers: *S 

ID: 

Geochemical Analyses 

Ferrous Iron: mg/L 

DO: mg/L 

Nitrate: mg/L 

Sulfate: mg/L 

Alkalinity: "' mg/L 

5. COMMENTS 

~]-(ir*X\ wUimt \n\ff\/6]<> &^ rn/rt, w/iirr\i, ib fiikt W/rtt 
n t c s • I n r - l i i W e f f \ m m e s n t p f i i f h ' l r- U M I I r * n n W i 7 m n r - i M r \ r n m p n n n n n / i O / n r n t h a r i f A m p n n f n n ( r i a f m \ / 4 W o / r v r h a a l 1 f 

1 
Mote: Include comments such as we// condition, odor, presence of NAPL, or other items not on the field dafa^heet. 

Gen\non-proj\forms\Field Data Sheet.xls\BC-gallons 
FORM GW-1 (Rev 2/26*02 - ag) ( bignature < . . t 

* in imkmtY.tfvl tveu<fh mftW jp Simple. ̂ hi(n dty tf 08, bfiS/in. 
.1. 



0 
0 

C A L D W EvL-L, 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: M(i\r4 

1. PROJECT INFORMATION 
Project Number; Task Number: 

Client: feT SftV'tC&i 
Date: 

Project Location: \ \ T ) J j \ f )h , M M \ " 

Personnel 

Weather: 

2. WELL DATA 4= 

Time 

Casing Diameter: inches 

Screen Diameter: ^ inches 

Total Depth of Wel l : . f i T - f ee t 

Depth to Static W a t e r : ^ • (p 1 feet 

Depth to Product:_ feet 

Type: j f l p y c • Stainless • Galv. Steel • Teflon® • Other_ 

Type: fi P V C • Stainless Q 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 • Other_ 

From: $ Top of Well Casing (TOC) • Top of Protective Casing Q Other, 

Length of Water Column: <> -1 S feet Well Volume: O . ^ T D gal 

Pump intake depth (from GS) 

Screened Interval (from GS):_ 
Note: 2-inch well = 0.16 gal/ft 4-inch well = 0.65 gal/ft 

3. PURGE DATA , r 

Purge Method: 
•6. Bailer, Size: : I ' J • Bladder Pump Q 2" Submersible Pump • 4" Submersible Pump 
• Centrifugal Pump • Peristaltic Pump • Inertial Lift Pump • Other: 

• Stainless O PVC • Te f lon®^ 
£ Prepared Off-Site • Field 

Other PDlvfjlVf 
ield Cleaned ) f b i 

Eouipment Model(s) 

ijsposable 
Materials: PumpABaile 

Materials: RopefTubing ? Polyethylene Vj Polypropylene • Teflon® • Other 
K Z i s JD Dedicated ,X1 Prepared Off-Site • Field Cleaned JQ Disposable 

Was well purged dry? • Yes BC. No' Pumping Rate:. oal/min 

Mm. 
2. 

Time 

'00 

Cum. Gallons 
Removed 

Al 

pH 

74 

Temp 
Spec. 
Cond. 

35l 
Eh 

ML 
2h± 

Dissolved 
Oxygen 

111 

Turbidity 
Depth to Water 

( T O O 
Comments 

4. SAMPLING DATA 
Method(s): 

P'Bailer, Size: |- J U Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
• Peristaltic Pumo • Inertial Lift Pump • Other 

• Stainless • PVC • Teflon® OtherJ 
]B^edicated • Prepared Off-Site O Field 

3rp^Mhyltvi^ 
Cleaned ^Disposable 

Materials: Pump^BaHi 

Materials: T u b i n g / ^ £ P o l y l K ^ o l v p r o p ^ n e • Teflon® • Other 

*T 1 ^Dedicated • Prepared Off-Site • Field Cleaned i f Disposable 

Depth to Water at Time of s l l r l ^ n j a f f l ^ ^ [ \ j M Field Filtered? • Yes J&T No 

Sample ID: W l \ p 4 ~ Sample Time: \ L I 3 ( ^ l 5 # of Containers: ^ 

„ • YessS No ID: ~ 
Duplicate Sample Collected? ^ 

Geochemical Analvses 

Ferrous Iron: mg/L 

DO: 
, 

mg/L 

Nitrate: 
-—. 

mg/L 

Sulfate: mg/L 

Alkalinity: mg/L mg/L 

5. COMMENTS 

Note: Include comments such as well condition, odor, presence of fVAPL, or other items nwonthe field data sheet. „ If 

Gen\non-proj\forms\Field Data Sheet.xls\BC-gallons 
FORM-GW-1 (Rev 2/26/02 - dg) sLtmntJ 

Signatare 
intervz -JW 'A I unit/dtw MAS Ikcmm % ̂ dHJ) rr. Iht&oifWJ^t 

[^mmffi i i , ' i n i f , , ,- n - r . ~ ; m i — m — 5 7 " : — — r — n — : * — : — s r — 4 i A 1 •• - i • 



B R O W N AND 
G A ,L iD W E sU L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: 

1. PROJECT JNFORMATION 
Project Number: \ / ^p^L 

Client: i 
Task Number: 017 Date: 

Project Locations 

Personnel 

Weather: 

2. WELL DATA 
Casing Diameter:_ 2 inches 

Screen Diameter: ^} inches 

Total Depth of Well: f f f l feet 

Depth to Static Water: 6 (, feet 

Depth to Product:_ feet 

Length of Water Column:, feet 

Pump intake depth (from GS) 

Type: ^ pvc • Stainless • Galv. Steel • Teflon® • Other._ 

Type: ft PVC • Stainless Q 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 • Other._ 

From: & Top of Well Casing (TOC) U Top of Protective Casing • Other: 

Well Volume: Q „ t) J gal Screened Interval (from GS): ^ ~G () ~ 
Note; 2-inch well = 0.16 gal/ft 4-inch well = 0.65 gal/ft 

3. PURGE DATA 
Purge Method: 

(3 Bailer, Size 
1 ClKtta 

ize: I " J • B Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
• Centrifugal Pump • Peristaltic Pump • Inertial Lift Pump • Other:. 

Materials- Pumo/6alieY O Stainless • PVC • Teflon® f t Other: roMtrWEAg' 
Materials. Pump^aiier ^ ^ ^ p ^ ^ r x ^ b Field CleineJ j ^ d ^ g b l e 1. VHih 

Eouioment Modelfs) 

Materials: J$ope/Tubing 8 p d l y e 

w „ dd, 5 r * - ^ 
Was well purged dry? Yes • No 

,-:hylene ' QT Polypropylene • Teflon® a Other: 
. _ idicated • Prepared Off-Site • Field Cleaned JO Disposable 

Pumping Rate: gal/min 

2. 

Time 

22a 

Cum. Gallons 
Removed pH Temp 

Spec. 
Cond. 

S I 
Eh 

Dissolved 
Oxygen 

Turbidity 
Depth to Water 

(TOO 
Comments 

4. SAMPLING DATA - t 
Bailer, Size: • Bli 

Method(s): 

Materials: Pump/1 

ladder Pump • 2" Submersible Pump • 4" Submersible Pump 
• Peristaltic Pump • Inertial Lift Pump • Other , 

• Stainless • PVC • Teflon® H Other 
^Dedicate,d,^Prepared Off-Site • Field CltaneH Disposable 

Materials: T u b i n g ^ £ W n e ^ c l y p m ^ • Teflon® • Other^ 
^ y IB^pedicated • Prepared Off-Site • Field Cleaned } Q Disposable 

Depth to Water at Time of Samplirfa^' ( \ l M Field Filtered? • Yes Bj No 

Sample ID: M U . / ^ ^ T Sample Time: ^1 S ( o fr/Z^^U of Containers: ^ 

Q Yes£K"No 
Duplicate Sample Collected? 

ID: 

Geochemical Analyses 

Ferrous Iron: mg/L 

DO: •—- mg/L 

Nitrate: mg/L 

Sulfate: mg/L 

Alkalinity: _mg/L 

5. COMMENTS 

Wofe: Include comments such as w&ikondition, odor, presence of NAPL, or other items not on the field datasheet. ondition, odor, presence of NAPL, or other items not on the field datasheet. 

Gen\non-proj\forms\Field Data Sheet.xls\BC-gallons 
FORM GW-1 (Rev 2*6/02 -dg) j I t Signature 

tfAdm in fawl i f .Uu vt jsm*ii*U /«ftwJ ppt&iij* <j|Wn 5 , 2 ^ ySi fM>l?«sW 
. f - . • < .s , - 4 ' - .S'F 1 . . . 



GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL I D : _ j V \ l u £ ] _ _ _ 

1. PROJECT INFORMATION -
Project Number:. Task Number: ' I Date: 

Client: 

Project Location: V b U f f , j ) ' M 

Personnel 

Weather: 

t((\l\r- . Time: £&_ 

2. WELL DATA 

~2 Casing Diameter: inches Type: ft p v c • Stainless • Galv. Steel • Teflon® • Other, 

Screen Diameter: inches 

Total Depth of Wel l : 6 \ . l ( s feet 

Type: rg PVC • Stainless • Galv. Steel • Teflon® • Other 

From: # Top of Well Casing (TOC) • Top of Protective Casing • Other. 

Depth to Static Water: ^ Q - f f i feet From: p Top of Well Casing (TOC) • Top of Protective Casing • Other, 

Depth to Product:, feet From: ffi Top of Well Casing (TOC) • Top of Protective Casing • Other^ 

am: Length of Water Column: , ^ ^ ^? feet 

Pump intake depth *' (from GS) 

Well Volume: gal Screened Interval (from GS):. 
Note: 2-inch well = 0.16 gal/ft 4-inch well = 0.65 gal/ft 

3. PURGE DATA 
P M thnri- ^ B a i l e r , Size: | - V • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
Hurge Method, Q centrifugal Pump • Peristaltic Pump • Inertial Lift Pump • Other: 

Materials: Pumpteailen O Stainless • PVC • Teflon® O Other: 
• Dedicated • Prepared Off-Site • Field Cleal sned H> Disposal 

]0 
posable 

Equipment Modelfs) 

1. 
Materials: kope/Tubing » Polyethylene • Polypropylene Q Teflon® • Other 

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

Was well purged dry? £ Yes • No Pumping Rate: ' oal/min 

Y5Ko 
2. 

Time 
Cum. Gallons 

Removed 
pH Temp 

Spec. 
Cond. 

Eh 
Dissolved 
Oxygen 

Turbidity 
Depth to Water 

(TOC) 
Comments 

. SAMPLING DATA 

Method(s): 

Materials 

M1. •& Bailer, Size:\^12_" Cl Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
• Peristaltic PumD • Inertial Lift Pump Q Other. 

• Stainless • PVC • Teflon® Other W N f f H y / t W L 
^Dgd^c jaJed^P^pared Off-Site • Field Clean! n e d ^ D i s p o s a b l e 

Materials: Tubing/Rope J ^ y e t r P n e ' • Polypropylene • Teflon® • Other 

H&Dedicated • Prepared Off-Site • Field Cleaned B Disposable 

Depth to Water at Time of Sampling: — ; V / v I Field Filtered? • Yes # No. 

Sample ID: [ { J ~ 7 Sample Time: Q ' # of Containers: T 

Duplicate Sample Collected? 
• Yes X I No ID: 

Geochemical Analyses 

Ferrous Iron: mg/L 

DO: ' 

Nitrate: ~~ 

Sulfate: 

Alkalinity: 

_ m g / L 

_ m g / L 

_mg/L 

mg/L 

5. COMMENTS far} MM $h uAfo M. l!N>U p Mpff^tf3 jkj 'Stftf/f. DV\ 
-flip, n^vf JAf ij$.7jjJ/(7 UA 4 ^ /Jffidifrrri^ Y$i 'jatto 'sf-

comments such as well cchdition, odor, presdnce ol NAPL, or otherjihrnsnot on the field data sheet. Note: Include comments such as well cchdition, odor, presence of NAPL, orotherfmms not dn the field data sheet. 

Gen\non-proj\forms\Field Data Sheet.xls\BC-gallons 
FORM GW-1 -(Rev 2/26/02 - dg) Signature 



a 

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 

Proiect Number. 1 2 $ - ? 2 - Task Number: 0 ( 7 Date: ^ ( ( 1 ( 0 " ^ - Time: ^> \ ^ § T i \ 

Client: S f H i ^ Personnel! ' j ^ U S C U / M f r T t 1 * 

Proiect Location: \^TiV?b5^ f V M Weather: O l f f i r flOVF 

2 . W E L L D A T A 

Casing Diameter: J— inches Type: B pvc O Stainless O Galv. Steel Q Teflon© D Other 

Screen Diameter: / — inches Type: ^ pvc Q Stainless Q Galv. Steel Q Teflon® d Other. 

Total Depth of Well: 0 ^ - ^ °) feet From: ^ Top of Well Casing (TOC) Q Top of Protective Casing Q Other. 

Depth to Static Water: tyftj^l feet From: 16 Top of Well Casing (TOC) • Top of Protective Casing Q Other. 

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

Lenoth of Water Column: b. ft (ff teet Well Volume: O-}1^ aai Screened Interval (from GS): ^ ^ i p i ) 

Pump intake depth — (from GS) Note: 2-inch veil = 0.16gm Vnch well* 0.65gam 

3. PURGE DATA 
p M thnri- ^ B a i l e r - S ' 2 s : - _ l • Bladder Pump • 2" Submersible Pump O 4" Submersible Pump 

u r g e M e m o a a Centrifugal Pump Q Peristaltic Pump • Inertial Lift Pump • Other. 

Materials: Pump îaiier ° S ^ \ ° f V C °T«tonB £ other,, 
• Dedicated • Prepared Off-Site • Field 

Q Polyethylene O Polypropylene • Teflon® O Other. 

I Cleaned £) Disposable 

Materials:^Ropi 

Was well purged dry? 

• Dedicated • Prepared Off-Site Q Field Cleaned -0 Disposable 

• Yes > g No Pumping Rate:. gal/min 

Time 
Cum. Gallons 

Removed 

4 

1 . . 

2 . . 

3. 

Equipment Model(s) 

PH Temp 
Spec. 
Cond. 

2_£2 

Eh 
Dissolved 
Oxygen 

Turbidity 
Depth to Water 

( T O O 
Comments 

SAMPLING DATA 
• Bailer, Size: • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
Q Peristaltic Pumo O Inertial Lift Pump Q Other 

D Stainless • PVC • Teflon® O Other: 
• Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

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

Depth to Water at Time of Sampl ing: 

Sample ID: Sample T ime: 

D Yes O No ID: 
Duplicate Sample Collected? 

Method(s): 

Materials: Pump/Bailer 

Materials: Tubing/Rope 

Field Filtered? • Yes • No 

# of Containers: " 

Geochemical Analyses 

Ferrous Iron: " mg/L 

DO: mg/L 

Nitrate: mg/L 

Sulfate: mg/L 

Alkalinity: mg/L 

5. COMMENTS / / A f / | m ( ^mffctl* 

4, K m :1L 
Note: Include comments such as well condition, odor, presence of NAPL\$r other items not on the field data sheet. 

Gen\non-proj\forms\Field Data Sheet.xls\BC-gallons 
FORM GW-1 (Rev 2/2W02 - dg) Signature 
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BROWN AND 
C A L D W E L D 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: M W 
1 . P R O J E C T I N F O R M A T I O N 

Project Number: YJ ffi 2 — 

Client: B p ^ P r i M C T ^ 

Task Number: 

Project Location:. 

Date: 

Personnel:. 

Weather: 2UM 

Time: 

2. WELL DATA 
Casing Diameter: d.. inches 

3 
Type: ^ pvc • Stainless • Galv. Steel • Teflon® Q Other_ 

Screen Diameter: inches Type: p 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 feet From: t£ Top of Well Casing (TOC) • Top of Protective Casing •Other. 

Depth to Product:^ feet From: E£ Top of Well Casing (TOC) • Top of Protective Casing Q Other. 

Length of Water Column: feet Well Volume 

Pump intake depth (from GS) 

. gai Screened Interval (from GS):_ 
Wofe: 2-inch weil = 0.16 gal/ft 4-inch well = 0.65 gal/ft 

3. PURGE DATA . 
-JETBailer, Size: |.^? Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
• Centrifugal Pump • Peristaltic Pump Q Inertial Lift Pump • Other 

• Stainless • PVC • Teflon® • Other P f l l v f ^ l t ^ L 
0 Dedicated • Prepared Off-Site • Field Cleaned Q Disposable 

M a t e r i a l s ( 1 ^ e ) r l £ 3 ' ^Polyethylene • Polypropylene • Teflon® • Other 
V _ _ S ' 2 | J | ^ j ^ ^ " Dedicated • Prepared Off-Site Q Field Cleaned JS) Disposable 

Was well purged dry? jsf -Yes • No 

Purge Method: 

Materials: Pump/Bailor 

Equipment Modelfs) 

7^0 
2. 

Pumping Rate:_ . gal/min 

Time Cum. Gallons 
Removed 

PH Temp 
Spec. 
Cond. 

Eh 
Dissolved 
Oxygen 

Turbidity 
Depth to Water 

(TOC) 
Comments 

£25 32U 

4. SAMPLING DATA 
O Bailer, Sizej.^ Method(s): • 4" Submersible Pump Bladder Pump • 2" Submersible Pump 
• Peristaltic PumD • Inertial Lift Pumo • Other. 

Materials: Pump/i@T • Stainless QPVC • Teflon® * O t h e r M 
p . Dedicated • Prepared Off-Site • Field Cleaned Q Disposable 

Materials: Tub ing f fW ^Polyethylene • Polypropylene • Teflon® • Other: 

^ r ^ » -gf Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

Depth to Water at Time of Sampling: ~- h j fiA Field Filtered? • Yes >ti No 

Sample ID: ) Q Sample Time: ° \ ' ( P / / t ^ f e C o n t a i n e r s : ffi 

„ • Yes Q^No ID: 
Duplicate Sample Collected? ^ 

Geochemical Analyses 

Ferrous Iron: mg/L 

DO: ' ^ mg/L 

Nitrate: mg/L 

Sulfate: 

Alkalinity: 

mg/L 

mg/L 

5. COMMENTS 
Y5? f'^U j cm 

Note: Include comments syth as well condition, odor, presence bf NAPL,'or other items not on the field dafashfeet. " f 

i n n a t i irf» / 

Gen\non-proj\forms\Field Data Sheet.xls\BC-gallons 
FORM GW-1 (Rev 2/26/02 - dg) Signature 



M 0 W N- AND 
C A L D W E L L; 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: f % r l l l \ 

1. PROJECT INFORMATION 
Project Number: \L-%~h"[^ Task Number: 

Client: fi.T ^Mlt*, 
Oil Oate: 

Project Location:_ 

Personnel 

Weather: ftfK 

2. WELL DATA 
Casing Diameter: inches Type: -a;pvc • Stainless • Galv. Steel • Teflon® • Other, 

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

Total Depth of Well:, •"-feet 

Depth to Static Water:C* (• *1 ̂  feet 

From: Top of Well Casing (TOC) • Top of Protective Casing • Other, 

From: p 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. 

Screened Interval (from GS):. 
Note: 2-inch well = 0.16 gal/ft 4-inch well = 0.65 galM 

Length of Water Column: 2 . 7-7 feet Well Volume: 0 S(p 

Pump intake depth —— (from GS) 

3. PURGE DATA ^ 
p M TO Bailer, Size: {• J • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
Hurge Method: • Centrifugal Pump • Peristaltic Pump • Inertial Lift Pump • Other: 

Materials: P u m p e r ° J « p " ^ . J i L ^ J ^ j P j y ^ ^ 

Materials: f&Tubing * ' 

red Off-Site • Field Cleaned /Q Disposable 

olypropylene • Teflon® • Other. 

Equipment Model(s) 

B-tled^aied ̂  CJprepared Off-Site • Field Cleaned ^ Disposable 

Was well purged dry? • Yes % No *"~ Pumping Rate: gal/min 

4. SAMPLING DATA fa 
MethodfsV ^Bailer, Size: I-*) • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 

• Peristaltic Pumo • Inertial Lift Pumo • Other 

• Stainless • PVC • Teflon® j a Other: g f y t ^ V / T > - * ~ 
I Cleaned <QI Dis 

Materials: Pump/^ail^r 

Materials: Tubinr^Roi 

Depth to Water at Time of Sa 

Sample ID: ^ I f l H j i j 

Duplicate Sample Collected? 

eoared Off-Site • Field ( 
Polypropylene • Teflon® • Other_ 

isposable 

• Prepared Off-Site • Field Cleaned 13. Disposable 

AfAA Field Filtered? • Yes & 

Sample Time:, f Containers: 

• Yes $ No ID: " 

No,, 

G 

Geochemical Analyses 

Ferrous Iron: mg/L 

DO: mg/L 

Nitrate: 

Sulfate: 

Alkalinity: I ID 

_mg/L 

_mg/L 

.mg/L 

5. COMMENTS fc(J ruJ/Ap jvk&hji- STfftttd \nk r \M ftes-tllr j / *vn s,7f r j 

-f n,of mniAfk Imby h Sttr-f it- fefyrn r^y/O^y p ^.mfH ,. 
lote: Include commentslsuch as well condition, odor, presence of NAPL, or other items not on thd field data sheet. ' A 

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

Gen\non-proj\forms\Field Data Sheet.xls\BC-gallons 
FORM GW-1 <Rev 2/26/02 - dg) Signature 



B R 0 W N AND 
L GAL DWELL 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL I D : _ J V l r l ^ _ 

1. PROJECT INFORMATION 
Project Number:, Task Number: 

Client: 

MM • Project Location:, 

oa Date:Jl 
Personnel:, 

Weather: 

2. WELL DATA 
Casing Diameter:, inches Type: r^ p v c • stainless • Galv. Steel • Teflon® • Other, 

Screen Diameter: inches Type: (• PVC • Stainless • Galv. Steel • Teflon® • Other. 

Total Depth of Well: /U M feet (pj 5 From: Top of Well Casing (TOC) • Top of Protective Casing • Other, 

Depth to Static Water: ' ' ' n V i e t 1 ' ^ ^ J r o m : 4» 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 

Pump intake depth (from GS) 

Well Volume: Screened Interval (from GS):_ 
Note: 2-inch well = 0.16 gal/ft 4-inch well = 0.65 gal/ft 

3. PURGE DATA 
p lui *h H- a B a i l e r ' s i z e : Q Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 

g e M e t n o d : • centrifugal Pump Q Peristaltic Pump • Inertial Lift Pump • Other: Equipment Model(s) 

Materials: Pump/Bailer 
• Stainless • PVC • Teflon® • Other 
• Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

Materials- Rope/Tubing ° Po^thylene • Polypropylene Q Teflon® • Other 
• Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

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

Time Cum. Gallons 
Removed 

Eh 
Dissolved 
Oxygen 

Turbidity 
Depth to Water 

(TOO 
Comments 

4. SAMPLING DATA 
Method(s): 

Materials: Pump/Bailer 

Materials: Tubing/Rope 

• Bailer, Size: Q Bladder Pump Q 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 Time of Sampling: Field Filtered? • Yes • No 

Sample ID: •——• Sample Time: ~"~ # of Containers: 

• Yes • No ID: 
Duplicate Sample Collected? 

Geochemical Analyses 

Ferrous Iron: mg/L 

DO: mg/L 

Nitrate: mg/L 

Sulfate: mg/L 

Alkalinity: mg/L 

5. COMMENTS {jt^lf M 

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

Gen\non-proj\forms\Fieid Data Sheet.xls\BC-gallons 
FORM GW-1 (Rev 2/26/02 - dg) Signature 



BROWN AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: fl/HUflZ-D 
1. PROJECT INFORMATION 

Project Number:_ Task Number: 

111 
Client: 

Date 

Project Location:_ 

Personnel: f ^ L K d J M f f f t ] 

Weather: 7 f H r~ (1)1 t v l V 

T ime: \I>\-L 

2. WELL DATA 
Casing Diameter:. 7- inches 

Screen Diameter: •7- inches 

Total Depth of Wel l : f ^ - * ^ feet 

Type: -g 'pvC Q Stainless D Galv. Steel Q Teflon® Q Other... 

Type: £ PVC • Stainless • Galv. Steel O Teflon® Q Other.. 

From: n£ Top of Well Casing (TOC) O Top of Protective Casing Q Other._ 

Depth to Static Water: ( A [, (A / feet From: ^ Top of Well Casing (TOC) • Top of Protective Casing Q Other._ 

Depth to Product:. feet From: f^. Top of Well Casing (TOC) O Top of Protective Casing • Other. 

Volume: 4-16 oal Screened Interval (from GS): 7 7 ^ " 8 ^ 
Note: 2-inch well = 0.16 gal/ft 4-tnch well = 0.65 gal/ft T 

Length of Water Column: 1 , S ^ i " ? feet 

Pump intake depth, (from GS) 

Wel l 

3. PURGE DATA 
• Bailer, Size: .S^Bledder P^umb"^2* Submersible Pump Q 4" Submersible Pump 

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

MatPriak-Zp'urrin/Bailer 2 3 Stainless • PVC D Teflon® Q Other 
e n a i s ^ J r n p ' D d • Dedicated Q Prepared Off-Site -a Field Cleaned Q Disposable 

Materials: Rope/Tubini ^Polyethylene • Polypropylene Q Teflon® Q Other^ 
• Dedicated • Prepared Off-Site • Field Cleaned ft Disposable 

Was well purged dry? • Yes £ i No Pumping Rate:__^. gal/min 

2. 

Equipment Model(s) 

'Sr-frfD 

3. 

Time 
Cum. Gallons 

Removed 

M i ilk. 

PH Temp 
Spec. 
Cond. 

21-07 Wl 

Eh 

zUL 

Dissolved 
Oxygen 

Turbidity 
Depth to Water 

( T O O 
Comments 

l A '111 2M1 1S3-
iM ZD 7tD £32 
1_1 Hi. 1-7-7 Ml ML 
'All Ul ]v±( -IBJP G2-IC 
MM IU \mi §2E HL 
IL -6 ~7-I7 2QM on 5T5 

4. SAMPLING DATA 
MpthodfsV C) Bailer, Size: • Bladder Pump IQ 2* Submersible Pump D A" Submersible Pump 

1 O Peristaltic PumD • Inertial Lift Pump Q Other. 

Mater ia ls( fQ.p/Bai ler « Stainless • PVC O Teflon® • Other 
D Dedicated O Prepared Off-Site ^ Field Cleaned Q Disposable 

Materials- ifubirib/Rooe ^ Polyethylene Q Polypropylene Q Teflon® • Other 

K Q D e d i c a t e d Q p f e p a r e d Off-Site Q Field Cleaned & Disposable 

Depth to Water at Time of Sampl ing: C a 2 - / Field Filtered? • Yes Q No 

Sample ID:. M l f l r l ^ O Sample T i m e : / / # of C o n t a i n e r s : ^ 

Q Yes-B No ID: ~~" 
Duplicate Sample Collected? ~ 

Geochemical Analyses 

Ferrous Iron: ' ^ mg/L 

DO: mg/L 

Nitrate: mg/L 

Sulfate: mg/L 

Alkalinity: m 9 / L 

5. COMMENTS ~lVM ^ /Jr^JiA.fu^ 

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

Signature 
Gen\non-proj\forms\Field Data Sheet.xls\BC-gallons 

FORM GW-1 (Rev 2/26/02 - dg) 

. . . " ' . „ : . * • 



BRO WN AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA S H E E T 

WELL ID: M U j i % 

1. PROJECT INFORMATION 
Project Number:, Task Number: 

Client: 67 Senium 
ML 

Project Locat ion:, 

Date: (9MU- } ^ 
Personne.: tytfU^lfl] 

Weather: ' , u ' ' ' 4'"~ 

Time: 

2. WELL DATA 
Casing Diameter:, inches Type: t£ p v c Q Stainless Q Galv. Steel • Teflon® • Other., 

Screen Diameter: inches 

Total Depth of Wel l : ( p ( f > % 6 f e e t 

Type: ^fPVC • Stainless Q Galv. Steel Q Teflon® Q Other 

From: ja Top of Well Casing (TOC) Q Top of Protective Casing Q Other._ 

Depth to Static Water: {(~) |. 7 - 6 feet From: Q Top of Well Casing (TOC) • Top of Protective Casing Q Other, 

Depth to Product:, feet From: g l Top of Well Casing (TOC) • Top of Protective Casing • Other, 

Length of Water Column: *h W feet Well Volume: D.h^- gal Screened Interval (from GS): 0? I ~ (o(^ 
Note: 2-inch well = 0.16 gal/ft 4-inch well = 0.65 gaWt 

Pump intake dep th . . (from GS) 

3. PURGE DATA ^ 
-63 Bailer, Size: \ . D • Bladder Pump • 2* Submersible Pump Q 4" Submersible Pump 
Q Centrifugal Pump O Peristaltic Pump O Inertial Lift Pump Q Other. 

Purge Method: 

Materials: Pump/BaileV Q Stainless Q PVC • Teflon® Q^Dther 
• Dedicated • Prepared Off-Site • Field Cle; aned S3 Disposal: 

:nc-
1 Disposable 

Materials: sfope^ubing 3 Polyethylene • Polypropylene QTeflon® Q Other. 
\ _ y O Dedicated • Prepared Off-Site • Field Cleaned >£) Disposable 

Was well purged dry? 

Equipment Modelfs) 

2. 

• Yes JS) No Pumping Rate : , . gal/min 3. 

Time 
Cum. Gallons 

Removed 
pH Temp 

Spec. 
Cond. 

Eh 
Dissolved 
Oxygen 

Turbidity 
Depth to Water 

(TOO Comments 

JL 7-45 20<\1 51 3 62 

£33. \4 Jul 

4. SAMPLING DATA _ ) H k 

MethodfsV ^ Bailer, Size: f ' *7 • Bladder Pump • 2" Submersible Pump Q 4" Submersible Pump 
' ' Q Peristaltic PumD • Inertial Lift PumD D Other 

Q Stainless Q PVC • Teflon®/0 Other: tfpfyt^f k y / f y > f \ 
• Dedicated • Prepared Off-Site • Field Cleaned & Disposable 

]S Polyethylene Q Polypropylene Q Teflon® O Other. 

Materials: Pump/Steile/' 

Materials: Tubino/Rope' _ - - - - ^? 

\ J S • Dedicated • Prepared Off-Site Q Field Cleaned • Disposable 

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

Sample ID: j l ) 1 -> Sample T ime : ] V l ? - b l i f l f P * of C o n t a i n e r s : ^ 

O YesjJQ No ID: " 
Duplicate Sample Collected? 

Geochemical Analyses 

Ferrous Iron: mg/L 

DO: mg/L 

Nitrate: ' ~~ mg/L 

Sulfate: ^ mg/L 

Alkalinity: — - mg/L 

5. COMMENTS ^JJ^M\jA. atrad (/PAJ^m T l r f ^ tidily X) /jcj^/P 

UA^JMJSIKQ .JJDUliUj <?\)h <1TC «7. ^ YX/^frD but?. tn«J/m'k)^Jy.? ~o/y)*MMer? -M^JM^KQ .ppUkLO Q\\0P <II*C «7. ^ Yti^PtDke. <n<d/m ftf 
Note: Include comments such as well condition, odor, presence ol NAPL, or other items not on the field daia sheet. ' 

Gen\non-proj\forms\Field Data Sheel.xls\BC-gallons 
FORM GW-1 (Rev 2/26A2 - dg) Signature 



BROW N AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: MHfl_t 
1. PROJECT INFORMATION 

Project Number: \'L$1>%~ Task Number: 017 
Client: 

Project Location:. 

Date:. 

Personnel: 

Weather: 

2. WELL DATA 
Casing Diameter:, inches Type: £ p v c D Stainless Q Galv. Steel Q Teflon® Q Other, 

Screen Diameter: inches Type: - f i P V C • Stainless Q Galv. Steel Q Teflon® Q Other, 

Total Depth of Wel l : { / f t X I feet From: ©• Top of Well Casing (TOC) O Top of Protective Casing Q Other, 

Depth to Static Water: ( ^ / - - b ^ feet From: Top of Well Casing (TOC) • Top of Protective Casing O Other, 

Depth to Product:, feet From: 6 Top of Well Casing (TOC) • Top of Protective Casing Q Other, 

Length of Water Column: feet Wel l Volume:. . gal 

Pump intake depth (from GS) 

Screened Interval (from GS): S T - C ' ^ - S 
Note: 2-inch well = 0.16 gal/ft 4-inch well - 0.65 gaWt 

3. PURGE DATA 
Bladder Pump Q 2" Submersible Pump Q 4* Submersible Pump P M thnrl- B a M e r ' S i 2 e ; " ' —— v - - • -«-K - -

Purge Metnoa. Q centrifugal Pump O Peristaltic Pump O Inertial Lift Pump Q Other 

Materials: Pum[ ^ ^ 
Stainless Q PVC Q Teflon® Q Other_ 

• Dedicated • Prepared Off-Site • Field Cleaned ' H'Disposable 

Materials:ft^opeAubing t*P°'yethylene O Polypropylene Q Teflon® • Other. 
• Dedicated • Prepared Off-Site • Field Cleaned ;£) Disposable 

Was well purged dry? » Yes O No Pumping Rate: , . gal/min 

1 . . 

2 . . 

3. 

Equipment ModeKs) 

Time 
Cum. Gallons 

Removed 
pH Temp 

Spec. 
Cond. 

Eh 
Dissolved 
Oxygen 

Turbidity 
Depth to Water 

( T O O 
Comments 

151 7) ISL 1151 mi 111 151 

3 3 

# Other p p U t t k ^ i t K L 
Q Field Cleaned 'p.Disposable 

. SAMPLING DATA ( ; 
, , „ . . . . . £1 Bailer. Size: Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 

• Peristaltic Pumo U Inertial Lift Pumo Q Other 

Materials: P u m p / r f ^ ° Stainless • PVC Q T e f l o n ® ^ 
^ — • Dedicated Q Prepared Off-Site Q Field Cleaned ' p. I 

Materials-fTubino/Rooe a " P o ^ v l e n e O Polypropylene • Teflon® • Other: 

v i - ^ a v Q Dedicated Q Prepared Off-Site Q Field Cleaned £ Disposable 

Depth to Water at Time of Sampl ing: f \ ) M Field Filtered? • Yes No 

Sample ID: fY\K>'{t~ Sample Time: \ Q-Ql l^6Ln of Containers: [ 

, „ „ „ Q Yes Q ' No ID: 
Duplicate Sample Collected? 

Geochemical Analyses 

Ferrous Iron: mg/L 

DO: * ' 

Nitrate: 

Sulfate: ' 

Alkalinity: ' 

_ mg/L 

_ m g / L 

_ m g / L 

mg/L 

5. COMMENTS R o f ftjfilnjk 
fW/ M OfTAJl-lfoA D/ //? kfh?Jl 

Nole: Include commentsjuch as well condition, odbi, pre ience omAPL, or other Hems not on the field data sheet. 

Gen\non-projWorms\Field Data Sheet.xls\BC-gallons 
FORM GW-1 (Rev 2/26/02 - as) ignature 



• BROWN AND 
C A I D WELL 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: tAlvfc 

1. PROJECT INFORMATION 
Project Number:, Task Number: i n 

Client: 

Project Location: 

Date: Mm 
Personnel 

Weather 

Time m 

2. WELL DATA 
"77 

Casing Diameter:. inches Type: & p v c O Stainless Q Galv. Steel Q Teflon® O Other. 

Screen Diameter: z inches Type: # p v c Q Stainless • Galv. Steel Q Teflon® Q Other.. 

Total Depth of Wel l : ( o \ . Q \ feet From: ' j f Top of Well Casing (TOC) D Top of Protective Casing O Other.. 

Depth to Static Water: (t> f • ffi feet From: ^ Top of Well Casing (TOC) O Top of Protective Casing O Other. 

Depth to Product:. feet 

Length of Water Column: 5 • ^ 3 teet 

Pump intake depth — (from GS) 

From: ^ Top of Well Casing (TOC) • Top of Protective Casing O Other. 

Wel l Volume: 0 § " 7 gal Screened Interval I 
A/ofe: 2-inch welt = 

(from G S ) : p ' r i 7 
«// = 0.16 gal/H 4-inch well = 0.65 gal/ft 

3. PURGE DATA ^ 
P KA thnrt- ^ B a i l e r - s i z e : ' ' j D Bladder Pump Q 2" Submersible Pump O 4" Submersible Pump 
Purge Method: Q centrifugal Pump Q Peristaltic Pump O Inertial Lift Pump Q qther: 

• Stainless Q PVC Q Teflon® 
D Dedicated O Prepared Off-Site 

EJ Polyethylene O Polypropylene • Teflon® Q Other. 

Materials: Pump/^ai le j 

Materials:(^op^)Tubing 

Was well purged dry? 

flon® Q Other. 0 o \ \ r H W \ f K ^ P 
5ite Q Field Cleaned1 ;& Disposable 

• Dedicated • Prepared Off-Site • Field Cleaned y£l Disposable 

• Yes $ No Pumping Rate: " gal/min 

Equipment Model(s) 

Time 
Cum. Gallons 

Removed 
PH Temp 

Spec. 
Cond. 

Eh 
Dissolved 
Oxygen 

Turbidity 
Depth to Water 

(TOC) 
Comments 

WW •12± 1151 71.8 53£ 
-0 l i lk 7-

12- A5_ 2Uo L \Ub. 
6. 4-

Lii) 

)r>CK SAMPLING DATA 
! T IP H \ 

M l n d ( y ) p Bailer, S i2e: t_ ]_ • Bladder Pump • 2" Submersible Pump Q 4" Submersible Pump 
' ' • Peristaltic PumD Q Inertial Lift Pump O Other 

Q Stainless • PVC • Teflon® O Other. 
• Dedicated • Prepared Off-Site • Field Cleaned /Of Disposable 

; & Polyethylene • Polypropylene Q Teflon® • Other:. 

Materials: Pump/paili 

Materials. Tubmg^op> Q D e d i c a ( e d Q p r e p a r e d o f f_s j t e Q F ield Cleaned Disposable 

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

Sample ID: fM \k) " ] U , 

ID: 
Duplicate Sample Collected? 

Sample T ime: # of Containers: 

• Yes JQ No 

Geochemical Analyses 

Ferrous Iron: mg/L 

DO: ' mg/L 

Nitrate: mg/L 

Sulfate: mg/L 

Alkalinity: ' mg/L 

cmjifi<tj^. ] dim ah Utty i» twlj fl) cA<mMj>, 5. COMMENTS ^ / / /A 

%1-MjtL 
%mt/heof inknx'tJ? pb<,^(b)T Qfiirtsh $t?-ev1 Ytl fi-Dl^Jttt^4 ^ f r P ' ^ - k 

Note: Include comments such as well condition, odor, presence of NAPl^jir other items not on the Geld data sheet. 

Gen\non-proj\ forms\Field Data Sheet .x ls \BC-ga l lons 
FORM GW-1 (Rev 2/26/02-Oe) Signature 

' " ' ' ' " " - • - *" ' ^ — • ii . i- •• — v i » T - n r—rrr 



APPENDIX B 

Laboratory Analytical Report 

• ||,' 'Iiii •—r • " - " : r T - — . - „ T ,- .. "V ""."'-fcv.'.'i A'!\—'F • J . ' ' , f . " * ' , . ' . > " i ' W W ' • t . M L - i , r " l , l ' V ' ' ' l i U I . - f . • 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 

Certificate of Analysis Number: 

02060636 
Reoort To: Proiect Name: BJ Hobbs 12832 

Brown & Caldwell Site: Hobbs, NM 

Rick Rexroad Site Address: 

1415 Louisiana 

Suite 2509 
PO Number: 

Suite 2509 
PO Number: 

Houston 
TX State: New Mexico 

77002- State Cert. No.: 

ph: (713) 759-0999 fax: (713) 308-3886 Date ReDorted: 7/3/02 

This Report Contains A Total Of 26 Pages 

Excluding This Page 

And 

Chain Of Custody 

7/3/02 

Date 



Case Narrative for: 

Brown & Caldwell 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Certificate of Analysis Number: 

02060636 

Reoort To: Proiect Name: BJ Hobbs 12832 

Brown & Caldwell Site: Hobbs, NM 

Rick Rexroad Site Address: 

1415 Louisiana 

Suite 2509 

Houston 

TX 

PO Number: 

State: New Mexico 

77002- State Cert. No.: 

ph: (713) 759-0999 fax: (713)308-3886 Date ReDorted: 7/3/02 

Three sets of trip blanks were received with the samples but was not written on the chain of custody (SPL ID's: 02060636-11, 02060636-12 
and 02060636-13). Per Amanda Mortl via voicemail on June 20, 2002, SPL analyzed the trip blanks for VOC. 

Additional sample was received for your sample ID "MW-13" (SPL ID: 02060636-08), however, no analyses were requested on the chain of 
custody. Per a revised chain of custody, received on June 20, 2002, via fax, SPL analyzed your sample for Chloride by method 325.3 as 
well as the analyses requested on the chain. 

Matrix spike (MS) and matrix spike duplicate (MSD) samples are chosen and tested at random from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those samples which are spiked by the 
laboratory. Since the MS and MSD are chosen at random from an analytical batch, the sample chosen for spike purposes may or may not 
have been a sample submitted in this sample delivery group. The validity of the analytical procedures for which data is reported in this 
analytical report is determined by the Laboratory Control Sample (LCS) and the Method Blank (MB). The Laboratory Control Sample (LCS) 
and the Method Blank (MB) are processed with the samples and the MS/MSD to ensure method criteria are achieved throughout the entire 
analytical process. 

Any other 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. 

^Sonia West 

7/3/02 

Date 
Senior Project Manager 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713)660-0901 

Brown & Caldwell 
Certificate of Analysis Number: 

02060636 

Report To: Brown & Caldwell Proiect Name: BJ Hobbs12832 

Rick Rexroad Site: Hobbs, NM 
1415 Louisiana 

Suite 2509 
Site Address: 

Houston 

TX PO Number: 
77002- State: New Mexico 
ph: (713) 759-0999 fax: (713)308-3886 

State Cert. No.: 

Fax To: Brown & Caldwell 

Rick Rexroad fax: (713)308-3886 
Date ReDorted: 7/3/02 

Client Sample ID Lab Sample ID Matrix Date Collected Date Received COC ID HOLD 

P 
4jMW-3 02060636-01 Water 6/18/02 12:08:00 PM 6/19/02 10:00:00 AM 174127 • 
1 rfW-4 02060636-02 Water 6/18/02 12:18:00 PM 6/19/02 10:00:00 AM 174127 • 
HlW-5 02060636-03 Water 6/18/02 9:36:00 AM 6/19/02 10:00:00 AM 174127 • 

MW-7 02060636-04 Water 6/18/02 8:53:00 AM 6/19/02 10:00:00 AM 174127 • 
1 i/IW-10 02060636-05 Water 6/18/02 9:15:00 AM 6/19/02 10:00:00 AM 174127 • 
BLlW-11A 02060636-06 Water 6/18/02 12:35:00 PM 6/19/02 10:00:00 AM 174127 • 

MW-12D 02060636-07 Water 6/18/02 11:01:00 AM 6/19/02 10:00:00 AM 174127 • 
HftrtW-13 02060636-08 Water 6/18/02 11:32:00 AM 6/19/02 10:00:00 AM 174127 • 
|/IW-13 02060636-08 Water 6/18/02 11:32:00 AM 6/19/02 10:00:00 AM 174127 

lMW-14 02060636-09 Water 6/18/02 10:01:00 AM 6/19/02 10:00:00 AM 174127 • 
B # , W " 1 5 02060636-10 Water 6/18/02 10:07:00 AM 6/19/02 10:00:00 AM 174127 • 
39 "rip Blank #1 02060636-11 Water 6/18/02 6/19/02 10:00:00 AM 174127 • 
BPTrip Blank #2 02060636-12 Water 6/18/02 6/19/02 10:00:00 AM 174127 • 

Trip Blank #3 02060636-13 Water 6/18/02 6/19/02 10:00:00 AM 174127 • 

Joel Grice 

Laboratory Director 

Ted Yen 

Quality Assurance Officer 

7/3/02 

Date 

7/3/02 7:25:51 AM 

Mi . :MI; "• v r v • 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713) 660-0901 

Client Sample ID MW-3 Collected: 06/18/2002 12:08 SPL Sample ID: 02060636-01 

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 ND 02 1 06/25/02 10:08 AR 1195393 

Surr: n-Pentacosane 45̂ 8 % 18-120 1 06/25/02 10:08 AR 1195393 

PreD Method PreD Date PreD Initials 

SW3510B 06/20/2002 10:45 KL 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 06/28/02 15:41 DL 1201408 

Surr: 1,4-Difluorobenzene 89.3 % 74-121 1 06/28/02 15:41 DL 1201408 

Surr: 4-Bromofluorobenzene 122 % 55-150 1 06/28/02 15:41 DL 1201408 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 06/28/02 15:41 DL 1201307 

Ethylbenzene ND 1 1 06/28/02 15:41 DL 1201307 

Toluene ND 1 1 06/28/02 15:41 DL 1201307 

Xylenes.Total ND 1 1 06/28/02 15:41 DL 1201307 

Surr: 4-Bromofluorobenzene 90.2 % 48-156 1 06/28/02 15:41 DL 1201307 

Surr: 1,4-Difluorobenzene 73.7 % 72-137 1 06/28/02 15:41 DL 1201307 

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 

7/3/02 7:26:00 AM 



i 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID MW-4 Col lected: 06/18/2002 12:18 SPL Sample ID: 02060636-02 

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 ND 0.2 1 06/25/02 10:46 AR 1195394 

Surr: n-Pentacosane 38.2 % 18-120 1 06/25/02 10:46 AR 1195394 

Prep Method PreD Date PreD Initials 

SW3510B 06/20/2002 10:45 KL 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 06/28/02 17:48 DL 1201409 

Surr: 1,4-Difluorobenzene 93.7 % 74-121 1 06/28/02 17:48 DL 1201409 
Surr: 4-Bromofluorobenzene 95.7 % 55-150 1 06/28/02 17:48 DL 1201409 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 06/28/02 17:48 DL 1201319 
Ethylbenzene ND 1 1 06/28/0217:48 DL 1201319 
Toluene ND 1 1 06/28/0217:48 DL 1201319 
Xylenes.Total ND 1 1 06/28/02 17:48 DL 1201319 

Surr: 4-Bromofluorobenzene 96.4 % 48-156 1 06/28/02 17:48 DL 1201319 
Surr: 1,4-Difluorobenzene 89.7 % 72-137 1 06/28/02 17:48 DL 1201319 

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 

Ml - Matrix Interference 

7/3/02 7:26:00 AM 

5 — V f'»,—•• •;• - -t- j t .•„.•!; "cit—?v r*. : i *• d ~ ; iir. itwr. T̂S-=> ' 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Cl ient Sample ID MW-5 Col lected: 06/18/2002 9:36 SPL Sample ID: 02060636-03 

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 06/25/0211:25 AR 1195395 

Surr: n-Pentacosane 41.6 % 18-120 1 06/25/02 11:25 AR 1195395 

Preo Method PreD Date PreD Initials 

SW3510B 06/20/2002 10:45 KL 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 06/28/0218:13 DL 1201410 

Surr: 1,4-Difluorobenzene 102 % 74-121 1 06/28/0218:13 DL 1201410 
Surr: 4-Bromofluorobenzene 92.3 % 55-150 1 06/28/02 18:13 DL 1201410 

H E A D S P A C E G A S ANALYSIS MCL RSK147 Units: mg/L 
Ethane ND 0.0025 1 06/28/0213:26 ER 1200134 
Ethylene ND 0.0032 1 06/28/0213:26 ER 1200134 
Methane 0.002 0.0012 1 06/28/02 13:26 ER 1200134 

NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L 
Nitrogen, Nitrate (As N) 2.56 0.1 1 06/19/02 12:31 SN 1192614 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 06/28/0218:13 DL 1201323 
Ethylbenzene ND 1 1 06/28/02 18:13 DL 1201323 
Toluene ND 1 1 06/28/02 18:13 DL 1201323 
Xylenes.Total ND 1 1 06/28/0218:13 DL 1201323 

Surr: 4-Bromofluorobenzene 85.6 % 48-156 1 06/28/0218:13 DL 1201323 
Surr: 1,4-Difluorobenzene 97.5 % 72-137 1 06/28/02 18:13 DL 1201323 

S U L F A T E MCL E300 Units: mg/L 
Sulfate 110 4 20 06/27/02 16:13 ES 1200648 

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 

Ml - Matrix Interference 

7/3/02 7:26:01 AM 

i—nr : r/—= >-



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID MW-7 Col lected: 06/18/2002 8:53 SPL Sample ID: 02060636-04 

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 06/25/02 12:03 AR 1195396 

Surr: n-Pentacosane 56.4 % 18-120 06/25/02 12:03 AR 1195396 

PreD Method PreD Date PreD Initials 

SW3510B 06/20/2002 10:45 KL 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 06/28/02 18:39 DL 1201411 

7 
Surr: 1,4-Difluorobenzene 92.0 % 74-121 06/28/02 18:39 DL 1201411 

Surr: 4-Bromofluorobenzene 

P U R G E A B L E AROMATICS 

118 % 55-150 06/28/02 18:39 DL 

MCL SW8021B Units: ug/L 

1201411 

Benzene ND 1 06/28/02 18:39 DL 1201324 

Ethylbenzene ND 06/28/02 18:39 DL 1201324 

Toluene ND 06/28/02 18:39 DL 1201324 

Xylenes.Total ND 1 06/28/02 18:39 DL 1201324 

Surr: 4-Bromofluorobenzene 82.4 % 48-156 06/28/0218:39 DL 1201324 

Surr: 1,4-Difluorobenzene 93.5 % 72-137 06/28/02 18:39 DL 1201324 

n 

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 

Ml - Matrix Interference 

7/3/02 7:26:01 AM 

TFT 



fl 
HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID MW-10 Collected: 06/18/2002 9:15 S P L Sample ID: 02060636-05 

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 1.2 0.2 1 06/25/02 10:08 AR 1195387 

Surr: n-Pentacosane 36.8 % 18-120 06/25/02 10:08 AR 1195387 

PreD Method PreD Date PreD Initials 

SW3510B 06/20/2002 10:45 KL 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 06/28/02 19:04 DL 1201412 

Surr: 1,4-Difluorobenzene 110 % 74-121 06/28/02 19:04 DL 1201412 

Surr: 4-Bromofluorobenzene 124 % 55-150 06/28/02 19:04 DL 1201412 

H E A D S P A C E GAS ANALYSIS MCL RSK147 Units: mg/L 
Ethane ND 0.0025 1 06/28/02 13:38 ER 1200135 

Ethylene ND 0.0032 06/28/0213:38 ER 1200135 

Methane 0.007 0.0012 06/28/0213:38 ER 1200135 

NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L 
Nitrogen, Nitrate (As N) ND 0.1 06/19/02 12:31 SN 1192617 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 06/28/0219:04 DL 1201325 

Ethylbenzene ND 06/28/02 19:04 DL 1201325 

Toluene ND 06/28/02 19:04 DL 1201325 
Xylenes.Total ND 1 06/28/02 19:04 DL 1201325 

Surr: 4-Bromofluorobenzene 105 % 48-156 06/28/02 19:04 DL 1201325 

Surr: 1,4-Difluorobenzene 79.7 % 72-137 06/28/0219:04 DL 1201325 

S U L F A T E MCL E300 Units: mg/L 
Sulfate 240 25 06/27/02 16:13 ES 1200651 

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 
7/3/02 7:26:02 AM 
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HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID MW-11 A Col lected: 06/18/2002 12:35 S P L Sample ID: 02060636-06 

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 0.91 0.2 1 06/25/02 10:46 AR 1195388 

Surr: n-Pentacosane 41.4 % 18-120 1 06/25/02 10:46 AR 1195388 

PreD Method PreD Date PreD Initials 

SW3510B 06/20/2002 10:45 KL 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 06/28/02 19:29 DL 1201413 

Surr: 1,4-Difluorobenzene 97.3 % 74-121 1 06/28/0219:29 DL 1201413 
Surr: 4-Bromofluorobenzene 141 % 55-150 1 06/28/0219:29 DL 1201413 

H E A D S P A C E GAS ANALYSIS MCL RSK147 Units: mg/L 
Ethane ND 0.0025 1 06/28/02 13:49 ER 1200136 
Ethylene ND 0.0032 1 06/28/02 13:49 ER 1200136 
Methane 0.0028 0.0012 1 06/28/02 13:49 ER 1200136 

NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L 
Nitrogen, Nitrate (As N) ND 0.1 1 06/19/02 12:31 SN 1192618 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene 2.9 1 1 06/28/02 19:29 DL 1201326 
Ethylbenzene 1.3 1 1 06/28/02 19:29 DL 1201326 
Toluene ND 1 1 06/28/0219:29 DL 1201326 
Xylenes.Total ND 1 1 06/28/0219:29 DL 1201326 

Surr: 4-Bromofluorobenzene 120 % 48-156 1 06/28/02 19:29 DL 1201326 
Surr: 1,4-Difluorobenzene 89.2 % 72-137 1 06/28/02 19:29 DL 1201326 

S U L F A T E MCL E300 Units: mg/L 
Sulfate 560 10 50 06/27/02 16:13 ES 1200652 

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 
7/3/02 7:26:03 AM 



1 

D I E S E L RANGE ORGANICS 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID MW-12D Collected: 06/18/2002 11:01 SPL Sample ID: 02060636-07 

Site: Hobbs, NM 

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

MCL SW8015B Units: mg/L 
Diesel Range Organics ND 0.2 1 06/25/02 12:03 AR 1195390 

Surr: n-Pentacosane 26.0 % 18-120 06/25/02 12:03 AR 1195390 

PreD Method PreDDate | PreD Initials 
SW3510B 06/20/2002 10:45 |KL 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 06/28/02 19:55 DL 1201414 

Surr: 1,4-Difluorobenzene 92.7 % 74-121 06/28/02 19:55 DL 1201414 
Surr: 4-Bromofluorobenzene 111 % 55-150 06/28/02 19:55 DL 1201414 

H E A D S P A C E G A S ANALYSIS MCL RSK147 Units: mg/L 
Ethane ND 0.0025 06/28/02 14:45 ER 1200139 

Ethylene 0.004 0.0032 06/28/02 14:45 ER 1200139 

Methane 0.0012 0.0012 06/28/0214:45 ER 1200139 

NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L 
Nitrogen, Nitrate (As N) ND 0.1 06/19/02 12:31 SN 1192619 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 06/28/02 19:55 DL 1201327 

Ethylbenzene ND 06/28/0219:55 DL 1201327 

Toluene ND 06/28/0219:55 DL 1201327 
Xylenes.Total ND 1 06/28/02 19:55 DL 1201327 

Surr: 4-Bromofluorobenzene 80.5 % 48-156 06/28/02 19:55 DL 1201327 
Surr: 1,4-Difluorobenzene 91.7 % 72-137 06/28/02 19:55 DL 1201327 

S U L F A T E MCL E300 Units: mg/L 
Sulfate 180 10 06/27/02 16:13 ES 1200653 

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 
7/3/02 7:26:03 AM 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713)660-0901 

Client Sample ID MW-13 Col lected: 06/18/2002 11:32 SPL Sample ID: 02060636-08 

Site: Hobbs, NM 

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

CHLORIDE, TOTAL MCL E325.3 Units: mg/L 
Chloride 145 2 2 06/24/02 12:15 CV 1193520 

D I E S E L RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics 0.3 0.2 1 06/25/02 11:25 AR 1195389 

Surr: n-Pentacosane 24.6 % 18-120 1 06/25/02 11:25 AR 1195389 

PreD Method PreD Date PreD Initials 

SW3510B 06/20/2002 10:45 KL 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 06/28/02 20:20 DL 1201415 

Surr: 1,4-Difluorobenzene 89.7 % 74-121 1 06/28/02 20:20 DL 1201415 

Surr: 4-Bromofluorobenzene 106 % 55-150 1 06/28/02 20:20 DL 1201415 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 06/28/02 20:20 DL 1201328 

Ethylbenzene ND 1 1 06/28/02 20:20 DL 1201328 

Toluene ND 1 1 06/28/02 20:20 DL 1201328 

Xylenes.Total ND 1 1 06/28/02 20:20 DL 1201328 

Surr: 4-Bromofluorobenzene 97.4 % 48-156 1 06/28/02 20:20 DL 1201328 

Surr: 1,4-Difluorobenzene 82.5 % 72-137 1 06/28/02 20:20 DL 1201328 

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 
7/3/02 7:26:04 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713) 660-0901 

Client Sample ID MW-14 Collected: 06/18/2002 10:01 SPL Sample ID: 02060636-09 

Site: Hobbs, NM 

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

CHLORIDE, TOTAL MCL E325.3 Units: mg/L 
Chloride 258 5 5 06/24/02 12:15 CV 1193521 

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 

7/3/02 7:26:04 AM 
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HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID MW-15 Collected: 06/18/2002 10:07 SPL Sample ID: 02060636-10 

Site: Hobbs, NM 

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

CHLORIDE, TOTAL MCL E325.3 Units: mg/L 
Chloride 233 5 5 06/24/02 12:15 CV 1193523 

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 

Ml - Matrix Interference 

7/3/02 7:26:04 AM 
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HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID Trip Blank #1 Col lected: 06/18/2002 0:00 S P L Sample ID: 02060636-11 

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 06/28/02 20:45 DL 1201416 

Surr: 1,4-Difluorobenzene 100 % 74-121 1 06/28/02 20:45 DL 1201416 
Surr: 4-Bromofluorobenzene 114 % 55-150 1 06/28/02 20:45 DL 1201416 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 06/28/02 20:45 DL 1201329 

Ethylbenzene ND 1 1 06/28/02 20:45 DL 1201329 

Toluene ND 1 1 06/28/02 20:45 DL 1201329 

Xylenes.Total ND 1 1 06/28/02 20:45 DL 1201329 
Surr: 4-Bromofluorobenzene 96.2 % 48-156 1 06/28/02 20:45 DL 1201329 
Surr: 1,4-Difluorobenzene 74.9 % 72-137 1 06/28/02 20:45 DL 1201329 

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 

Ml - Matrix Interference 

7/3/02 7:26:05 AM 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713)660-0901 

Cl ient Sample ID Trip Blank #2 Col lected: 06/18/2002 0:00 SPL Sample ID: 02060636-12 

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 06/28/02 21:11 DL 1201417 

Surr: 1,4-Difluorobenzene 96.3 % 74-121 1 06/28/02 21:11 DL 1201417 

Surr: 4-Bromofluorobenzene 118 % 55-150 1 06/28/02 21:11 DL 1201417 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 06/28/02 21:11 DL 1201330 

Ethylbenzene ND 1 1 06/28/02 21:11 DL 1201330 

Toluene ND 1 1 06/28/02 21:11 DL 1201330 

Xylenes.Total ND 1 1 06/28/02 21:11 DL 1201330 

Surr: 4-Bromofluorobenzene 75.2 % 48-156 1 06/28/02 21:11 DL 1201330 

Surr: 1,4-Difluorobenzene 96.2 % 72-137 1 06/28/02 21:11 DL 1201330 

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 
7/3/02 7:26:05 AM 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID Trip Blank #3 Collected: 06/18/2002 0:00 S P L Sample ID: 02060636-13 

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 06/28/02 21:36 DL 1201418 

Surr: 1,4-Difluorobenzene 96.0 % 74-121 1 06/28/02 21:36 DL 1201418 

Surr: 4-Bromofluorobenzene 95.3 % 55-150 1 06/28/02 21:36 DL 1201418 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 06/28/02 21:36 DL 1201331 

Ethylbenzene ND 1 1 06/28/02 21:36 DL 1201331 

Toluene ND 1 1 06/28/02 21:36 DL 1201331 

Xylenes.Total ND 1 1 06/28/02 21:36 DL 1201331 

Surr: 4-Bromofluorobenzene 101 % 48-156 1 06/28/02 21:36 DL 1201331 
Surr: 1,4-Difluorobenzene 81.6 % 72-137 1 06/28/02 21:36 DL 1201331 

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 
7/3/02 7:26:05 AM 
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Quality Control Report 

Brown & Caldwell 
BJ Hobbs 12832 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Analysis: Diesel Range Organics 

9 Method: SW8015B 
WorkOrder: 

Lab Batch ID: 
02060636 
20751 

RunID: 

Analysis Date: 

Preparation Date: 06/20/2002 10:45 

Method Blank 

HP_V_020625C-1195392 Units: mg/L 

06/25/2002 13:58 Analyst: AR 

Prep By: KL Method SW3510B 

Analyte Result Rep Limit 
Diesel Range Organics ND 0.20 

Sum n-Pentacosane 63.2 18-120 

Samples in Analytical Batch: 

Lab Sample ID 

02060636-01B 
02060636-02B 
02060636-03B 
02060636-04B 
02060636-05B 
02060636-06B 
02060636-07B 
02060636-08B 

Client Sample ID 

MW-3 

MW-4 

MW-5 

MW-7 

MW-10 

MW-11 A 

MW-12D 

MW-13 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

Preparation Date: 

HP_V_020625C-1195391 

06/25/2002 13:20 

06/20/2002 10:45 

Units: mg/L 

Analyst: AR 

Prep By: KL Method SW3510B 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Diesel Range Organics 2.5 1.7 70 21 175 

Matrix Spike (MS) I Matrix Spike Duplicate (MSD) 

Sample Spiked: 02060636-01 

Runl D: HP_V_020625C-1195397 

Analysis Date: 06/25/2002 12:41 

Preparation Date: 06/20/2002 10:45 

Units: mg/L 

Analyst: AR 

Prep By: KL Method SW3510B 

Analyte Sample MS MS MS% MSD MSD MSD % RPD RPD Low High 
Result Spike Result Recovery Spike Result Recovery Limit Limit Limit 

Added Added 

piesel Range Organics ND 5 2.8 54.2 5 4 78.2 36.3 39 13 130 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analvte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 7/3/02 7:26:12 AM 



Quality Control Report 

Brown & Caldwell 
BJ Hobbs 12832 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Analysis: Headspace Gas Analysis 

iMethod: RSK147 

WorkOrder: 

Lab Batch ID: 
02060636 
R62368 

U Method Blank 

RunID: VARC_020628A-1200141 Units: mg/L 

Analysis Date: 06/28/2002 15:32 Analyst: ER 

Analyte Result Rep Limit 

Ethane ND 0.0025 
Ethylene ND 0.0032 
Methane ND 0.0012 

Samples in Analytical Batch: 

Lab Sample ID 

02060636-03C 
02060636-05C 
02060636-06C 
02060636-07C 

Client Sample ID 

MW-5 

MW-10 

MW-11 A 

MW-12D 

Original Sample: 

RunID: 

Analysis Date: 

Sample Duplicate 

02060636-07 
VARC_020628A-1200139 Units: 

06/28/2002 14:45 Analyst: 

mg/L 
ER 

Analyte Sample DUP RPD RPD 
Result Result Limit 

Butane ND ND 0 50 

Ethane ND ND 0 50 

Ethylene 0.004 0.0055 32 50 

Isobutane ND ND 0 50 

Methane 0.0012 0.0012 0 50 

Propane ND ND 0 50 

Propylene ND ND 0 50 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
I rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 7/3/02 7:26:13 AM 



Quality Control Report 

Brown & Caldwell 
BJ Hobbs 12832 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Analysis: Purgeable Aromatics 

0 Method: SW8021B 

WorkOrder: 

Lab Batch ID: 
02060636 
R62410 

Method Blank 

RunID: VARD_020628B-1201290 Units: ug/L 

Analysis Date: 06/28/2002 9:53 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 

Sum 1,4-Difluorobenzene 89.9 72-130 
Surr. 4-Bromofluorobenzene 108.3 70-130 

Lab Sample ID 

02060636-01A 
02060636-02A 
02060636-03A 
02060636-04A 
02060636-05A 
02060636-06A 
02060636-07A 
02060636-08A 
02060636-11A 
02060636-12A 
02060636-13A 

Client Sample ID 

MW-3 

MW-4 

MW-5 

MW-7 

MW-10 

MW-11 A 

MW-12D 

MW-13 

Trip Blank #1 

Trip Blank #2 

Trip Blank #3 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

VARD_020628B-1201287 Units: ug/L 

06/28/2002 3:35 Analyst: DL 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Benzene 50 50 100 70 130 

Ethylbenzene 50 49 97 70 130 

Toluene 50 47 94 70 130 

Xylenes.Total 150 152 101 70 130 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 02060628-01 

RunID: VARD_020628B-1201288 Units: ug/L 

Analysis Date: 06/28/2002 4:26 Analyst: DL 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS 
Result 

MS % 
Recovery 

MSD 
Spiko 

MSD 
R p ^ i i l t 

MSD % RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Sample 
Result 

MS 
Spike 
Added 

MS 
Result 

MS % 
Recovery 

Added 
1 1 U O U I I • ' u v u v c i y 

RPD 
Limit 

Low 
Limit 

High 
Limit 

Benzene ND 20 22 108 20 22 108 0.0134 21 32 164 

Ethylbenzene ND 20 18 89.9 20 18 92.2 2.52 19 52 142 

H Toluene ND 20 19 97.3 20 20 97.8 0.470 20 38 159 

Xylenes.Total 1.2 60 63 103 60 65 106 3.18 18 53 144 

Qualifiers: Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 

ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

7/3/02 7:26:13 AM 



Quality Control Report 

Brown & Caldwell 
BJ Hobbs 12832 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713)660-0901 

Analysis: Purgeable Aromatics 

ethod: SW8021B 

WorkOrder: 

Lab Batch ID: 
02060636 
R62410 

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

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 7/3/02 7:26:14 AM 



Quality Control Report 

Brown & Caldwell 
BJ Hobbs 12832 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Analysis: Gasoline Range Organics 

fVlethod: SW8015B 

WorkOrder: 

Lab Batch ID: 
02060636 
R62420 

Bl Method Blank 

RunID: VARD_020628C-1201406 Units: mg/L 

Iknalysis Date: 06/28/2002 9:53 Analyst: DL 

Analyte Result Rep Limit 
Gasoline Ranqe Orqanics ND 0.10 

Sum 1,4-Difluorobenzene 87.0 74-121 
Sum 4-Bromofluorobenzene 126.3 55-150 

Samples in Analytical Batch: 

Lab Sample ID Client Sample ID 

02060636-01A MW-3 

02060636-02A MW-4 

02060636-03A MW-5 

02060636-04A MW-7 

02060636-05A MW-10 
02060636-06A MW-11 A 

02060636-07A MW-12D 

02060636-08A MW-13 

02060636-11A Trip Blank #1 

02060636-12A Trip Blank #2 

02060636-13A Trip Blank #3 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

VARD_020628C-1201403 Units: mg/L 

06/28/2002 4:01 Analyst: DL 

Analyte Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

Gasoline Range Organics 1 0.81 81 70 130 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 02060628-02 

RunID: VARD_020628C-1201404 Units: mg/L 

Analysis Date: 06/28/2002 9:02 Analyst: DL 

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 

Gasoline Range Organics ND 1.8 1.4 79.0 1.8 1.4 79.9 1.10 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 

Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
I rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 7/3/02 7:26:14 AM 
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Quality Control Report 

Brown & Caldwell 
BJ Hobbs 12832 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Analysis: Nitrogen, Nitrate (As N) 

iviethod: E300 

WorkOrder: 

Lab Batch ID: 
02060636 
R61946 

ffl Method Blank 

RunID: WET_020619ZK-1192612 Units: mg/L 

Iknalysis Date: 06/19/2002 12:31 Analyst: SN 

Analyte Result Rep Limit 
Nitrogen, Nitrate (As N) ND 0.10 

Samples in Analytical Batch: 

Lab Sample ID 

02060636-03D 
02060636-05D 
02060636-06D 
02060636-07D 

Client Sample ID 

MW-5 

MW-10 

MW-11 A 

MW-12D 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

WET_020619ZK-1192613 Units: mg/L 

06/19/2002 12:31 Analyst: SN 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Nitrogen, Nitrate (As N) 10 9.92 99 90 110 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 02060636-03 

RunID: WET_020619ZK-1192615 Units: mg/L 

Analysis Date: 06/19/2002 12:31 Analyst: SN 

Analyte Sample MS MS MS% MSD MSD MSD % RPD RPD Low High 
Result Spike Result Recovery Spike Result Recovery Limit Limit Limit 

Added Added 

Nitrogen, Nitrate (As N) 2.6 10 13.7 111 10 13.5 110 1.40 20 76 124 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 

ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

7/3/02 7:26:15 AM 



Analysis: 

iv lethod: 

Quality Control Report 

Brown & Caldwell 
BJ Hobbs 12832 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Chloride, Total 

E325.3 

WorkOrder: 

Lab Batch ID: 
02060636 
R61982A 

1 Method Blank 

RunID: WET_0206240-1193499 Units: mg/L 

lUnalysis Date: 06/24/2002 12:15 Analyst: CV 

Samples in Analytical Batch: 

Lab Sample ID 

02060636-08D 
02060636-09A 
02060636-1 OA 

Client Sample ID 

MW-13 

MW-14 

MW-15 

Analyte Result Rep Limit 
Chloride ND 1.0 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

WET_0206240-1193501 Units: mg/L 

06/24/2002 12:15 Analyst: CV 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Chloride 143 141 99 90 110 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 02060552-11 

RunID: WET_0206240-1193516 Units: mg/L 

Analysis Date: 06/24/2002 12:15 Analyst: CV 

HT Analyte Sample MS MS MS% MSD MSD MSD % RPD RPD Low High 
IB Result Spike Result Recovery Spike Result Recovery Limit Limit Limit 

I Added Added 

fjfjphloride 37000 50000 86100 98.2 50000 86100 98.2 0 20 85 115 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 7/3/02 7:26:15 AM 



Analysis: 

p ie thod: 

Quality Control Report 

Brown & Caldwell 
BJ Hobbs 12832 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Sulfate 

E300 

WorkOrder: 

Lab Batch ID: 

02060636 

R62387 

m Method Blank 

RunID: WET_020627ZC-1200646 Units: mg/L 

Analysis Date: 06/27/2002 16:13 Analyst: ES 

Analyte Result Rep Limit 
Sulfate ND 0.20 

Samples in Analytical Batch: 

Lab Sample ID 

02060636-03D 

02060636-05D 

02060636-06D 

02060636-07D 

Client Sample ID 

MW-5 

MW-10 

MW-11 A 

MW-12D 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

WET_020627ZC-1200647 

06/27/2002 16:13 

Units: mg/L 

Analyst: ES 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Sulfate 10 9.5 95 90 110 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 02060636-03 
RunID: WET_020627ZC-1200649 Units: mg/L 

Analysis Date: 06/27/2002 16:13 Analyst: ES 

IS Analyte Sample 
Result 

MS 
Spike 
Added 

MS 
Result 

MS% 
Recovery 

MSD 
Spike 
Added 

MSD 
Result 

MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

HjSulfate 110 200 310 99.0 200 320 101 2.16 20 80| 120 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 

ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

7/3/02 7:26:16 AM 
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Sample Receipt Checklist 

And 
Chain of Custody 
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HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Sample Receipt Checklist 

Workorder: 02060636 Received By: DS 

Date and Time Received: 6/19/02 10:00:00 AM Carrier name: FedEx 

Temperature: 4 Chilled by: Water Ice 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

Shipping container/cooler in good condition? 

Custody seals intact on shippping container/cooler? 

Custody seals intact on sample bottles? 

Chain of custody present? 

Chain of custody signed when relinquished and received? 

Chain of custody agrees with sample labels? 

1 .Client sent three sets of Trip Banks but did not write them on 
COC. Also three unpreserved vials & one unpreserved plastic 
were received for ID:MW-13 (-08) but analysis was not marked 
on COC 

Samples in proper container/bottle? 

Sample containers intact? 

Sufficient sample volume for indicated test? 

All samples received within holding time? 

Container/Temp Blank temperature in compliance? 

Water - VOA vials have zero headspace? 

Water - pH acceptable upon receipt? 

Yes 0 

Yes 0 

Yes • 

Yes 0 

Yes 0 

Yes • 

Yes 0 

Yes 0 

Yes 0 

Yes 0 

Yes 0 

Yes 0 

Yes 0 

No • Not Present • 

No • Not Present • 

No • Not Present 0 

N o D 

N o D 

N o 0 

N o D 

N o D 

N o D 

N o D 

No • 

No • Not Applicable • 

No • Not Applicable • 

SPL Representative: 

Client Name Contacted: 

Contact Date & Time: 

Non Conformance 
Issues: 

Client Instructions: 

1 .Trip Blank and extra containers for MW-13 were logged in for analysis per NW 

Amanda left a message to analyzed the trip blanks for voc's 6/19 1212am. 

7/3/02 7:26:17 AM 
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1415 Louisiana, Suite 2500 
Houston, TX 77002 

Environmental Engineering & Consulting 

Tel: (713) 759-0999 
Fax: (713) 308-3886 

May 21, 2002 .9 

Mr. Wayne Price 
Environmental Bureau 
New Mexico Energy, Minerals & Natural Resources Department 
Oil Conservation Division t 

2040 South Pacheco Street 
Santa Fe, New Mexico 87006 

Subject: Transmittal of Report 
March 2002 Quarterly Sampling Event 
BJ Services Company U.S.A. - Hobbs Facility: GW-072 
2708 West County Road 
Hobbs, New Mexico 

12832.017 

References: (a) Letter from R. Rexroad (Brown and Caldwell) to W. Price (NMOCD) 
dated 2/26/02; Subject: Transmittal of Report, December 2001 Quarterly 
Sampling Event, BJ Services Company U.S.A. - Hobbs Facility: GW-
072, 2708 West County Road, Hobbs, New Mexico 

(b) Letter from W.Price (NMOCD) to J. Cobb (BJ Services) dated 
2/28/02; Subject: BJ Hobbs Facility GW-072, Evaluation of 
Groundwater Chloride Content 

Dear Mr. Price: 

Enclosed please find the March 2002 Quarterly Sampling Event report for the BJ 
Services Company, U.S.A. (BJ Services) facility at Hobbs, New Mexico. As previously 
described in the Reference (a) correspondence, monitor wells MW-3, MW-4, MW-5, 
MW-11 A, MW-12D, MW-13, and MW-14 were sampled during the December 2001 
groundwater sampling event after removal of approximately 0.25 gallons of water, rather 
than being purged to stability, dryness, or removal of three well volumes of water from 
the well. As also noted in the Reference (a) correspondence, damage to monitor well 
MW-10 rendered the December 2001 chemical data from this well invalid. This 
correspondence presents an evaluation of the effects of the December 2001 non-standard 
purging procedures on chemical data from applicable wells, describes the February 2002 
rehabilitation of monitor well MW-10, and responds to the New Mexico Oil 
Conservation Division (NMOCD) request for evaluation of groundwater chloride content 
at the subject facility. 

Effects of December 2001 Purging Procedures 

During the March 2002 quarterly sampling event, Brown and Caldwell collected 
groundwater samples from all water-producing wells at the subject facility after purging 
wells to stability, dryness, or removal of three well volumes of water. Specifically, 
monitor wells MW-3, MW-4, MW-5, MW-11 A, and MW-14 were purged to dryness on 
March 11, 2002, and were sampled on March 12, 2002. Monitor wells MW-12D and 
MW-13 were purged until groundwater stabilization occurred, with stabilization defined 
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May 21,2002 
Mr. Wayne Price 
Page 2 

as variation of less than 0.1° Celsius, less than 0.1 pH units, less than 1% specific 
conductivity, and less than 15 millivolts Eh between consecutive measurements of 
groundwater during the purging process. 

Comparison of analytical data from the December 2001 sampling event to current and 
historical constituent concentration data on a well-by-well basis (see Tables 4, 5, and 7 of 
the subject report, as applicable) indicates that the deviation from standard monitor well 
purging procedures that occurred for these wells in December 2001 appears to have had 
minimal to no effect on chemical analytical data, as described on a well-by-well basis 
below. 

Groundwater samples from monitor wells MW-3, MW-4, MW-5, and MW-12D were 
analyzed for benzene, toluene, ethylbenzene, and xylenes (BTEX) and diesel- and 
gasoline-range total petroleum hydrocarbons (TPH-D and TPH-G) in December 2001. 
As indicated in Table 4 of the subject report, the non-standard December 2001 purging 
procedures may have resulted in slightly elevated TPH-D concentrations in the 
groundwater samples collected from monitor wells MW-4 and MW-5 in December 2001 
as compared to corresponding June 2001, September 2001, and March 2002 data from 
these wells, but appear to have had no affect on other December 2001 hydrocarbon data 
from monitor wells MW-3, MW-4, MW-5, and MW-12D. 

Benzene was not detected in monitor well MW-1 IA in December 2001, but was detected 
at respective concentrations of 1.5 milligrams per liter (mg/L), 7.9 mg/L, and 1.8 mg/L in 
June 2001, September 2001, and March 2002. The December 2001 non-detection of 
benzene in monitor well MW-11A may therefore be attributable to the non-standard 
purging procedure used for this well during that sampling event. Concentrations of 
toluene, ethylbenzene, xylenes, TPH-D, and TPH-G reported in monitor well MW-11A 
in December 2001 appear comparable to corresponding data from the June 2001, 
September 2001, and March 2002 sampling events, as indicated in Table 4 of the subject 
report. 

TPH-D was not detected in monitor well MW-13 in December 2001, but was detected at 
respective concentrations of 0.31 mg/L, 0.3 mg/L, and 0.84 mg/L in June 2001, 
September 2001, and March 2002. As in the case of benzene in monitor well MW-11 A, 
the December 2001 non-detection of TPH-D in monitor well MW-13 may be attributable 
to the non-standard purging procedure used for this well during that sampling event. 
BTEX and TPH-G concentrations reported in monitor well MW-13 in December 2001 
appear comparable to corresponding data from the June 2001, September 2001, and 
March 2002 sampling events, as indicated in Table 4 of the subject report. 

The chloride concentration of groundwater from monitor well MW-14 was measured in 
December 2001. The December 2001 chloride concentration of 276 mg/L appears to be 
consistent with chloride concentrations in the well ranging from 222 mg/L in June 2001 
to 284 mg/L in March 2002, as indicated in Table 5 of the subject report. 
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Groundwater samples from monitor wells MW-5, MW-11 A, and MW-12D in December 
2001 were also submitted for nitrate, sulfate, and methane analyses. With the possible 
exception of a decreased nitrate concentration in monitor well MW-5 in December 2001, 
comparison of current and historic nitrate, sulfate, and methane data from monitor wells 
MW-5, MW-11 A, and MW-12D to corresponding December 2001 data (see Table 7 of 
the subject report) indicates that the non-standard purging procedures used for these 
wells in December 2001 had no apparent affect on the December 2001 nitrate, sulfate, 
and methane data from these wells. 

Rehabilitation of Monitor Well MW-10 

As documented in the report for the December 2001 sampling event at the subject 
facility, the surface completion of monitor well MW-10 was damaged. Surficial soil 
materials had entered the well and accumulated to an approximate thickness of 1.6 feet in 
the bottom of the well. The accumulated sediment and low water level in the well 
resulted in production of a minimal quantity of extremely turbid groundwater from 
monitor well MW-10 during the December 2001 sampling event, and December 2001 
chemical data from monitor well MW-10 were therefore considered invalid. 

On February 26, 2002, Brown and Caldwell repaired the surface completion of monitor 
well MW-10 to ensure that it seals adequately to prevent introduction of surficial soil 
materials into the well and used compressed air to remove a substantial volume of 
accumulated sediment from the bottom of the well. The removal of accumulated 
sediment from the well resulted in increased groundwater production and decreased 
turbidity of groundwater produced from the well. March 2002 chemical data from 
monitor well MW-10 appear consistent with recent pre-December 2001 data from the 
well, as indicated in Tables 4, 5, 6, and 7 of the subject report. 

Chloride Evaluation 

In response to the request presented in the Reference (b) NMOCD correspondence, 
chloride content was measured in all wells that yielded an adequate volume of 
groundwater during the March 2002 sampling event. A chloride isoconcentration map 
for March 2002 is presented in the attached report. 

Monitor wells MW-12 and OW-4 were previously reported to be dry. In the Reference 
(b) correspondence, NMOCD requested that these wells be re-established for sampling or 
replaced by new wells installed in these areas. Monitor well MW-12 has been replaced 
by monitor well MW-12D, which is located immediately adjacent to monitor well MW-
12 and screened in a deeper portion of the aquifer. In the attached report, Brown and 
Caldwell recommends installation of a downgradient well (MW-16) located along the 
apparent axis of the zone of chloride impact to groundwater. Monitor well MW-16 will 

P:\Wp\BJSERV\12832\0921.doc 



May 21, 2002 
Mr. Wayne Price 
Page 4 

serve as a replacement well for OW-4, and will be installed upon approval by NMOCD 
and attainment of right-of-access from the property owner. 

If you have any questions regarding the information presented herein, please feel free to 
contact Mr. Lynn Wright of Brown and Caldwell (713) 759-0999 or Ms. Jo Ann Cobb of 
BJ Services at (281) 357-2572. 

Richard L. Rexroad, P.G. 
Project Manager 

RLR:uak 

Attachments (1) 

cc: NMOCD - Hobbs, New Mexico Office 
Jo Ann Cobb, BJ Services Company, U.S.A. 
Brown and Caldwell Project File: 12832.02 
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BROWN AND CALDWELL 



B R O W N AND C A L D W E L L 



B R O W N AND C A L D W E L L 



MARCH 2002 GROUNDWATER SAMPLING 
REPORT 

HOBBS, NEW MEXICO FACILITY 

BJ SERVICES COMPANY, U.S.A. 

MAY 21, 2002 
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MARCH 2002 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: 12832.017 

Richard L. Rexroad, P.G. 
Project Manager 

May 21,2002 

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 ofthe 
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. " 
P.\Wp\BJSER V\ 12S32\093r.doc 
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1.0 INTRODUCTION 

Brown and Caldwell conducted a 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 

in March 2002. This report presents a description of the groundwater sampling field activities, a 

summary and evaluation of the analytical results, and an evaluation of remedial technologies being 

applied at the facility. A groundwater potentiometric surface map and a hydrocarbons 

concentration map are included. 

A layout of the facility is shown in Figure 1. The facility formerly operated an on-site fueling 

system. Subsurface impact near the former diesel fueling system was detected by the New Mexico 

Oil Conservation Division (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. 

A biosparging system was activated in November 1995 and expanded in March/April 1997 and 

February/March 1998 to remediate soil and groundwater at the former fuel island area of the 

facility. The biosparging system was deactivated on November 1, 2000 after achieving cleanup 

goals for groundwater. The confirmation soil sampling program specified in the NMOCD-

approved Remedial Action Plan (RAP) for the facility was conducted in July 2001. The results of 

the confirmation soil sampling program were presented to NMOCD in the report for the June 2001 

groundwater sampling event. The March 2002 sampling event is the third groundwater sampling 

event conducted since the completion of the confirmation soil boring program. 

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

groundwater monitoring program was expanded 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. 
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A site chronology detailing the history of investigations into and remediation of soil and 

groundwater impacts in the former fueling system and the former field waste tanks areas of the 

facility is presented in Table 1. 
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2.0 FIELD ACTIVITIES AND RESULTS 

Brown and Caldwell purged and sampled 13 monitor wells (MW-1, MW-3, MW-4, MW-5, MW-7, 

MW-8, MW-9, MW-10, MW-11 A, MW-12D, MW-13, MW-14 and MW-15) at the facility on 

March 11-12, 2002 to determine concentrations of dissolved-phase hydrocarbons in groundwater 

and to evaluate general groundwater quality in the area of the facility. Monitor well locations are 

shown in Figure 1. The following subsections describe the field activities conducted by Brown and 

Caldwell during the March 2002 event, and present the results of the associated groundwater 

analyses. 

2.1 Groundwater Sampling Activities 

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

the wells. Groundwater levels were measured to the nearest 0.01 foot with an oil/water interface 

probe. Current and historic groundwater elevation data are presented in Table 2. The groundwater 

elevation data indicate that the groundwater flow direction is to the east/northeast, with a hydraulic 

gradient of approximately 0.008 foot/foot. A groundwater elevation map for March 11, 2002 is 

presented in Figure 2. The groundwater elevation data presented in Table 2 indicate that 

groundwater levels have continued to decline in all monitor wells at the facility since late 1995. 

Monitor wells MW-12 and OW-4 were dry and could not be sampled. Monitor well MW-12D, 

which is located adjacent to monitor well MW-12 and screened in a deeper portion of the aquifer 

than monitor well MW-12, had sufficient water for collection of a complete sample. Accordingly, 

Brown and Caldwell collected a groundwater sample from monitor well MW-12D in lieu of 

sampling monitor well MW-12. 

Damage to monitor well MW-10 observed during the December 2001 sampling event precluded 

collection of a valid groundwater sample at that time, as noted in the report for the December 2001 

sampling event at the facility. The well was repaired on February 26, 2002 and a partially complete 

sample was collected during the March 2002 sampling event, as discussed below. 
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Monitor wells MW-7, MW-8, MW-9, and MW-10 did not yield sufficient water during the March 

2002 sampling event for collection of a complete suite of analytical parameters. Consequently, 

these wells were sampled selectively for various constituents. All of these wells were sampled for 

benzene, toluene, ethylbenzene, and xylenes (BTEX), chloride and other anions, gasoline-range 

total petroleum hydrocarbons (TPH-G), and carbonate and bicarbonate alkalinity. None of these 

wells were sampled for polynuclear aromatic hydrocarbons (PAHs), and analysis for diesel-range 

total petroleum hydrocarbons (TPH-D), metals, methane, and hardness was deleted from certain 

wells because: 

1. The volume of groundwater required to complete these analyses could not be obtained from the 
wells over a 2-day time period; and 

2. Previous data from the wells for these constituents indicate that these analyses were not critical 
in defining contaminant impact to groundwater at the facility. 

Wells were purged and sampled with disposable bailers and clean, previously unused nylon string. 

Most of the wells were purged dry. Monitor wells MW-12D and MW-13 were purged until 

groundwater stabilization occurred, with stabilization defined as variation of less than 0.1° Celsius, 

less than 0.1 pH units, less than 1% specific conductivity, and less than 15 millivolts (mV) Eh between 

consecutive measurements of groundwater during the purging process. The wells were sampled in 

general order of least impacted to most impacted (based on analytical results from the December 

2001 and preceding sampling events) to further mitigate the potential for cross-contamination of 

wells. 

Field parameter measurements for pH, conductivity, oxidation-reduction (redox) potential, 

dissolved oxygen, and temperature were collected from wells containing an adequate volume of 

water during and upon completion of well purging. Ferrous iron and alkalinity were measured in 

selected wells upon conclusion of purging activities. Field parameter readings were recorded on the 

groundwater sampling forms included in Appendix A. Field readings for the March 2002 sampling 

event are summarized in Table 3. 
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Groundwater samples were collected by pouring recovered water from a bailer. Each sample was 

then transferred to laboratory-prepared, clean glass and/or plastic containers, sealed with Teflon-

lined lids, labeled, and placed on ice in an insulated cooler for delivery to Southern Petroleum 

Laboratory in Houston, Texas for analysis under standard chain-of-custody control. 

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 an on-site water reclamation system for re-use by 

BJ Services. 

2.2 Results of Groundwater Analyses 

Groundwater samples from monitor wells MW-14 and MW-15 were analyzed for chloride content 

by Method 325.3. Assuming adequate groundwater yield, samples from the remaining wells were 

analyzed for chloride, TPH-G and TPH-D (EPA Method 8015B), BTEX (EPA Method 8021), 

PAHs (Method 8310), RCRA metals and calcium, magnesium, potassium, and sodium (Methods 

601 OB and 7470A), carbonate and bicarbonate alkalinity (Method M2320B), fluoride (Method 

E300), hardness (Method El30.2), nitrate and sulfate (Method E300), and methane (Method RSK 

147). The laboratory analytical reports and chain-of-custody documentation for the groundwater 

samples collected during the March 2002 sampling event are provided in Appendix B. 

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

Figure 3 presents a hydrocarbons concentration map for the March 2002 sampling event. BTEX 

constituents were detected in only two of 11 applicable wells. Benzene was detected in monitor 

wells MW-9 and MW-11 A at respective concentrations of 0.001 milligrams per liter (mg/L) and 

0.0018 mg/L. Xylenes were detected at a concentration of 0.001 mg/L in monitor well MW-11 A. 

All benzene and xylenes concentrations are less than the New Mexico Water Quality Control 

Commission (NMWQCC) standards of 0.01 mg/L for benzene and 0.62 mg/L for xylenes. 
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Benzene has not been detected in former fuel island source area monitor wells MW-3 or MW-4 

since June 1999 and March 1999, respectively. Adjustments to the biosparging system in July 

1999 and March 2000 to increase air flow to the monitor well MW-13 area resulted in decreases in 

the concentration of benzene in monitor well MW-13 from 1.5 mg/L on July 2, 1999 to the present 

non-detectable concentration. Benzene has not been detected in monitor well MW-13 since June 

2000. 

Table 5 presents current and historic results for chloride analyses performed on groundwater 

samples collected at the facility. The March 2002 chloride concentration of 284 mg/L in 

downgradient monitor well MW-14 exceeds the NMWQCC chloride standard of 250 mg/L. The 

chloride concentration in monitor well MW-15 remained below 250 mg/L in March 2002. Figure 4 

depicts the concentration of chloride in groundwater at the facility in March 2002. 

Table 6 presents the remaining analytical results for annual sampling and analysis of applicable 

wells for NMWQCC constituents. The current and historic results for nitrate, sulfate, and dissolved 

methane analyses performed on groundwater samples from monitor wells MW-5, MW-10, MW-

11A, MW-12, and MW-12D to assist in evaluation of natural attenuation processes at the facility 

are presented in Table 7. 
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3.0 EVALUATION OF REMEDIAL TECHNOLOGIES 

The following subsections present evaluations of the remedial technologies applied at the former 

fueling system and former field waste tanks areas of the BJ Services facility at Hobbs, New 

Mexico. 

3.1 Biosparging System at the Former Fueling System Area 

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 at the former fueling system area of the facility in the RAP submitted to the 

NMOCD in May 1994. The NMOCD approved the RAP on August 11, 1994. The biosparging 

system was installed in August 1995 and expanded in April 1997 and February 1998. Operation of 

the biosparging system resulted in substantia] decreases in hydrocarbon concentrations in former 

fueling system area monitor wells MW-1, MW-3, MW-4, MW-9, and MW-13, as documented in 

the December 2000 groundwater sampling report for the facility. 

Based on the observed 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 deactivated on November 1, 2000. The March 2002 sampling event is the 

sixth sampling event completed since this shut down. 

Benzene concentrations in former fueling system source area monitor wells MW-1, MW-3, MW-4, 

MW-9, and MW-13 have remained below applicable NMWQCC standards since deactivation of 

the biosparging system. Furthermore, BTEX constituent concentrations in these wells have now 

remained below applicable NMWQCC standards for the last eight consecutive quarters. 

In accordance with the RAP, confirmation soil sampling activities were conducted at the former 

fueling system area in July 2001 to verify the effectiveness of the biosparging system in 

remediating vadose zone soils in this area. The analytical results for these soil samples, as 
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discussed in the report for the June 2001 groundwater sampling event, indicate that remediation 

goals for soil in this area have successfully been achieved. The March 2002 sampling event is the 

third groundwater sampling event conducted since the completion of the confirmation soil boring 

program. Sampling of former fuel island source area wells that have sufficient groundwater and 

recharge for collection of valid groundwater samples will continue through June 2002. If, in 

accordance with the requirements specified in the NMOCD-approved RAP, analytical results for 

groundwater samples collected from these monitor wells do not exceed the groundwater 

remediation goals specified in the RAP during the 1-year followup quarterly monitoring period, 

then a biosparging system closure report will be submitted for the former fuel island portion of the 

facility. 

3.2 Natural Attenuation at the Former Field Waste Tanks Area 

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

plume located in the area of the former field waste tanks (see Figure 1). 

Plume behavior is the primary evidence of natural attenuation. 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. 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 

generally stable or declining subsequent to removal of the field waste tanks. Sporadic increases in 

total BTEX concentrations between quarterly sampling events have been observed in monitor wells 
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in this area since March 1997, however. These increases may be attributed to sporadic loading 

rates from the vadose zone in excess of the natural attenuation rate of the area. The following 

subsections present primary and secondary evidence of natural attenuation of hydrocarbons in 

groundwater at the former field waste tanks area of the facility. 

3.2.1 Primary Evidence 

The benzene concentration in monitor well MW-10 has decreased from a maximum of 1.3 mg/L in 

August 1995 (prior to removal of the field waste tanks) to less than the NMWQCC standard of 0.01 

mg/L in the five groundwater sampling events from December 2000 through March 2002. 

Concentrations of toluene, ethylbenzene, and xylenes in monitor well MW-10 have undergone 

similar decreases over this time period. There were no detections of BTEX constituents in monitor 

well MW-10 in March 2002. 

Benzene concentrations at the monitor well MW-11/11A location have decreased from a maximum 

of 0.970 mg/L in December 1996 (prior to removal of the field waste tanks) to less than the 

NMWQCC standard of 0.01 mg/L in the last four groundwater sampling events. 

Concentrations of BTEX constituents at the monitor well MW-12/12D location have displayed 

decreases similar to those observed at the monitor well MW-11/11A location since September 

1998. 

3.2.2 Secondary Evidence 

The following lines of geochemical evidence can also be used to 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. 

Groundwater samples were collected using bailers during the March 2002 sampling 
event. Dissolved oxygen concentrations in most wells at the facility were elevated in 
March 2002 relative to previous sampling events in which groundwater samples were 
collected using a downhole pump. Use of bailers in groundwater sampling causes 
groundwater samples to be oxygenated, precluding meaningful comparison of dissolved 
oxygen data from wells at impacted areas to corresponding data from wells in non-
impacted areas. 

Historic evidence submitted to the NMOCD in previous quarterly groundwater 
monitoring reports for the facility has indicated that dissolved oxygen concentrations 
have typically been depressed in hydrocarbon-impacted monitor wells relative to non-
impacted wells at the facility (see the June 2001 Groundwater Sampling Report for BJ 
Services Hobbs, New Mexico Facility, for example). 

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 was detected at a concentration of 2.98 mg/L in background monitor well MW-5 
during the March 2002 sampling event. Although there was minimal to no hydrocarbon 
impact at former field waste tanks area wells MW-10, MW-1 IA, and MW-12D in March 
2002, nitrate was not detected in any of these wells. The decreased nitrate concentrations 
observed in March 2002 at former field waste tanks area wells MW-10, MW-11A, and 
MW-12D relative to the background nitrate concentration at the facility is likely due to 
residual effects of hydrocarbons. 

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 not detected in background monitor well MW-5 in March 2002. Ferrous 
iron was detected in monitor wells MW-11A and MW-12D at respective concentrations of 
8.5 mg/L and 4.9 mg/L. The elevated ferrous iron concentrations in wells MW-11 A and 
MW-12D suggest that intrinsic bioremediation of hydrocarbons is occurring at the former 
field waste tanks area. 

Ferrous iron concentration was not measured in former field waste tanks area monitor well 
MW-10 groundwater in March 2002 due to insufficient yield from the well. 
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4. Microbes that utilize sulfate become active when dissolved oxygen, nitrate, and ferric iron 
are depleted. Sulfate concentrations should therefore decrease in areas where intrinsic 
bioremediation is occurring through use of sulfate as an electron acceptor. March 2002 
sulfate concentrations in former field waste tanks area monitor wells MW-10, MW-1 IA and 
MW-12D ranged from 200 mg/L to 350 mg/L. The March 2002 sulfate concentration in 
background monitor well MW-5 is 120 mg/L. The fact that sulfate concentrations in former 
source area monitor wells are greater than the sulfate concentration in the background well 
suggests that sulfate is not being utilized as an electron acceptor in the former field waste 
tanks area. 

5. Methane is a reaction product generated during utilization of carbon dioxide as an electron 
acceptor, and its concentration should therefore increase in areas where concentrations of 
electron acceptors such as dissolved oxygen, nitrate, and ferric iron have diminished. 

Methane detected in former field waste tanks area monitor well MW-11 A at a 
concentration of 0.0044 mg/L in March 2002, but was not detected in background monitor 
well MW-5. The elevated methane concentration in monitor well MW-1 IA at the former 
field waste tanks area suggests that utilization of carbon dioxide as an electron acceptor, 
resulting in methanogenesis, has occurred during natural attenuation of hydrocarbons in the 
vicinity of monitor well MW-11A at the former field waste tanks area of the facility. 

Methane concentration was not measured in former field waste tanks area monitor well 
MW-10 groundwater in March 2002 due to insufficient yield from the well. Methane was 
not detected in monitor well MW-12D in March 2002. 

6. Redox potential is a measure of chemical energy in groundwater. The redox potential of 
groundwater from background well MW-5 was measured at 47.5 mV in March 2002. 
Respective redox potentials of -102.8 mV, -64.2 mV, and -67.4 mV were measured in 
former field waste tanks area monitor wells MW-10, MW-11 A, and MW-12D in March 
2002. The negative redox values in the former field waste tanks area monitor wells as 
compared to the positive redox value in the background well at the facility provides 
additional evidence that natural attenuation of hydrocarbons is occurring in the area of the 
former field waste tanks. 

7. Alkalinity is expected to increase during natural attenuation processes, due to the leaching 
of carbonates from mineral substrates by microbially produced organic acids. 

Field alkalinity measurements in March 2002 ranged from 70 mg/L in background monitor 
well MW-5 to 140 mg/L in well MW-11 A. Field alkalinity was not measured in former 
field waste tanks area monitor well MW-10 groundwater in March 2002 due to insufficient 
yield from the well. Based on the elevated field-measured alkalinity of groundwater in 
monitor well MW-11A, it can be inferred that natural attenuation of hydrocarbons is 
occurring in the area of monitor well MW-11A at the former field waste tanks area. 
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The March 2002 bicarbonate alkalinity data presented in Table 6 provide further 
substantiation of natural attenuation of hydrocarbons at the former field waste tanks area. 
Bicarbonate alkalinity was measured at 260 mg/L in background monitor well MW-5, at 
784 mg/L in monitor well MW-10, and at 520 mg/L in monitor well MW-11 A. The 
elevated bicarbonate alkalinity values in former field waste tanks area monitor wells MW-
10 and MW-11A relative to background well MW-5 provide additional evidence of natural 
attenuation of hydrocarbons at the former field waste tanks area. 

In conclusion, current and historic dissolved oxygen, nitrate, and methane data suggest that 

dissolved oxygen, nitrate, and carbon dioxide act as electron acceptors during intrinsic 

bioremediation processes at former field waste tanks area of the facility. Ferric iron also appears to 

be serving as an electron acceptor during natural attenuation of hydrocarbons, based on ferrous iron 

data from background wells and monitor wells at the former field waste tanks area. Current redox 

and alkalinity data provide further evidence that natural attenuation of hydrocarbons is occurring in 

this area. 

It is recommended that monitoring for natural attenuation evaluation parameters continue in former 

field waste tank area monitor wells MW-10, MW-11 A, and MW-12D and the background well, 

MW-5. Redox potential, 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 continued in all wells to be sampled during upcoming groundwater 

monitoring events. 
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4.0 CHLORIDE EVALUATION 

In correspondence dated December 13, 2001, the NMOCD requested an evaluation of chloride 

content in groundwater at the facility. In February 2002, Brown and Caldwell used a BIOSCREEN 

model to predict the downgradient extent of chloride in groundwater at concentrations in excess of 

the NMWQCC standard of 250 mg/L for chloride. Based on input of available historic data from 

March 2000 through December 2001 for monitor wells MW-10, MW-11 A, MW-12, MW-14, MW-

15, and OW-4, the BIOSCREEN model predicted that the downgradient extent of chloride at 

concentrations in excess of 250 mg/L is located approximately 60 feet to 100 feet east of monitor 

well MW-14. 

All wells capable of yielding a groundwater sample were sampled for chloride in the March 2002 

sampling event. This complete set of contemporaneous chloride data, as presented in Table 5 and 

Figure 4, confirms the results of the February 2002 BIOSCREEN model. Based on this model, BJ 

Services and Brown and Caldwell propose installation of a new monitor well (MW-16) at the 

location indicated in Figure 4. Monitor well MW-16 would be installed with a 20-foot screen set at 

the top of the saturated zone within the uppermost aquifer present at the proposed location. Based 

on the previously documented continual decline in groundwater elevation in the uppermost aquifer 

at the facility, the 20-foot screen length is proposed in order to ensure long-term groundwater yield 

from monitor well MW-16. 

Upon approval of the proposed monitor well MW-16 location by NMOCD and facilitation of 

access to the proposed well location from the property owner, monitor well MW-16 will be 

installed, developed, and sampled for chloride to investigate the downgradient extent of chloride 

impact to groundwater at concentration greater than 250 mg/L in the area of the facility. 
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

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

March 2002 groundwater sampling event conducted at the BJ Services Hobbs, New Mexico 

facility. 

5.1 Conclusions 

• Dissolved benzene and BTEX concentrations in monitor wells located near and 
downgradient of the former fueling system area are less than applicable NMWQCC 
standards. There were no TPH-G detections in March 2002 in monitor wells MW-1, MW-
3, and MW-4, which are located near the former fueling system area. BTEX and TPH 
concentrations in these wells have remained below applicable standards for the past eight 
quarterly groundwater sampling events. 

• March 2002 benzene concentrations in former field waste tanks area monitor wells MW-10, 
MW-1 IA, and MW-12D are less than the NMWQCC standard of 0.01 mg/L for benzene. 
There were no detections of TPH-G or BTEX constituents in monitor wells MW-10 or 
MW-12D during the current sampling event. Natural attenuation processes appear to be 
occurring in the vicinity of the former field waste tanks removed in March 1997, based on 
decreasing hydrocarbon concentrations in local monitor wells over time and as substantiated 
by geochemical data. 

• The chloride concentration 284 mg/L recorded in monitor wells MW-14 exceeds the 
NMWQCC standard of 250 mg/L. Chloride concentrations in this well have varied 
between 222 mg/L and 368 mg/L since its installation in January 2001. 

5.2 Recommendations 

• Continue the quarterly monitoring program for former field waste tank area monitor wells 
MW-11 A, MW-12D, and (if feasible) MW-10. Continue monitoring for natural 
attenuation parameters in these wells and the background monitor well MW-5, including 
field-testing for natural attenuation indicator parameters. 

• Perform a quarterly sampling event of monitor wells pertaining to the former fueling system 
source area in June 2002. I f analytical results for groundwater samples do not exceed the 
groundwater remediation goals specified in the RAP, then the 1-year monitoring period 
following collection of confirmation soil samples in July 2001 (as specified in the RAP) 
will have been concluded, and a biosparging system closure report will be submitted for the 
former fuel island portion of the facility. 
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• After submittal and approval of the biosparging system closure report by the NMOCD, 
decommission the biosparging system and P&A the injection wells, extraction wells, and 
applicable monitor wells. 

• Upon NMOCD approval and acquisition of access rights, installation and sampling of an 
off-site well to define the downgradient extent of chloride impact to groundwater in the 
area of the facility is recommended. 
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Table 1 
Site Chronology 

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

Date Activity 

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

August 6, 1991 The NMOCD 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 NMOCD. 

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

December 16, 1991 RSA sampled the fresh water well. The analytical results were 
submitted to the NMOCD. 

February 21, 1992 Western sampled the fresh water well. The analytical results were 
submitted to the NMOCD. 

July 29 -

August 10, 1992 

Brown and Caldwell conducted a soil and groundwater investigation 
according to the approved Technical Work Plan. The investigation 
included drilling and sampling nine soil borings, sampling six hand-
augured soil borings, installation and sampling of five monitor wells, 
and sampling of the fresh water well. 

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

December 2, 1992 The NMOCD requested the installation and sampling of four 
additional monitor wells, including a monitor well on an adjacent 
property. 

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

April 15, 1993 Brown and Caldwell installed off-site monitor well MW-9. 

April 22, 1993 Brown and Caldwell sampled off-site monitor well MW-9. 

May 27, 1993 Brown and Caldwell submitted a letter report documenting the 
installation and sampling of off-site monitor well MW-9 to the 
NMOCD. 

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 for the adjacent property owner on which off-site well MW-
9 is located, submitted a request to sample monitor well MW-9. 

July 15, 1993 ENSR split a groundwater sample collected from monitor well MW-9 
with Brown and Caldwell. 

July 30, 1993 USTank Management, Inc. submitted a 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 monitor 
wells. Brown and Caldwell sampled each of the existing and newly 
installed monitor wells. 

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

May 6, 1994 A Remedial Action Plan (RAP) was submitted to the NMOCD. 

August 11, 1994 The RAP was approved by the NMOCD. 

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 the 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) constructed the initial 
design of the biosparging system. 

September 19, 1995 Operation of the extraction portion of the biosparging system 
commenced. 

November 13, 1995 Operation of the injection portion of the biosparging system 
commenced. 

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. 
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Table 1 (Continued) 
Site Chronology 

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

Date Activity 

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

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

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

March 6-7, 1997 BJ Services removed three field waste tanks 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 was installed. 

April 1997 Vapor extraction well VE-4 was 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 was 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. 

P:\Wp\BJSERV\12832\093r.doc 



Table 1 (Continued) 
Site Chronology 

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

Date Activity 

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

January 21,1999 The 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 by the NMOCD. 

May 19, 1999 The 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 
injection 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 portion of the west plume. 

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

December 9, 3999 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 deactivated the biosparging system. 

December 7, 2000 Brown and Caldwell conducted the December 2000 groundwater 
sampling event. 
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Table 1 (Continued) 
Site Chronology 

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

Date Activity 

January 2001 Brown and Caldwell installed and sampled monitor wells MW-14 and 
MW-15. 

March 8-9, 2001 Brown and Caldwell conducted the March 2001 groundwater sampling 
event. 

June 21-22, 2001 Brown and Caldwell conducted the June 2001 groundwater sampling 
event. 

July 23, 2001 Brown and Caldwell collected soil samples from four soil borings 
installed at the former fueling system area of the facility to confirm the 
effectiveness of the biosparging system in remediating hydrocarbon 
impact to soil, as specified in the NMOCD-approved RAP. 

September 10, 2001 Brown and Caldwell conducted the September 2001 groundwater 
sampling event. 

December 6,2001 Brown and Caldwell conducted the December 2001 groundwater 
sampling event. 

February 26, 2002 Brown and Caldwell repaired the crushed well completion on monitor 
well MW-10. 

March 11-12, 2002 Brown and Caldwell conducted the March 2002 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 Elevation 
Date Measured 

Depth to Groundwater Free Product Thickness Groundwater 
Comments 

Well (MSL) 
Date Measured 

(feet) (feet) Elevation (MSL) 
Comments 

MW-1 3,647.53 08/10/92 53.22 o.oo 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 

06/00 - - -
09/00 - - -
12/7/00 - - -

03/08/01 60.35 0.00 3587.18 
6/21/01 60.99 0.00 3,586.54 
9/10/01 61.17 0.00 3,586.36 
12/6/01 not measured 

03/11/02 62.11 0.00 3585.42 
MW-2 3,644.84 08/10/92 52.S2 0.00 3,592.02 (0 

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 08710/92 52.99 0.00 3,592.01 (0 
02/09/93 52.72 0.00 3,592.28 

(0 
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 

• 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor Top-of-Casing Elevation 
Date Measured 

Depth to Groundwater Free Product Thickness Groundwater 
Comments 

Well (MSL) 
Date Measured 

(feet) (feet) Elevation (MSL) 
Comments 

MW-3 3,645.00 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 
03/08/01 57.69 0.00 3,587.31 
6/21/01 58.34 0.00 3,586.66 
9/10/01 58.54 0.00 3,586.46 
12/6/01 59.04 0.00 3,585.96 

03/11/02 59.50 0.00 3,585.50 
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 
09/13/00 56.65 0.00 3,588.63 
12/07/00 57.05 0.00 3,588.23 
03/08/01 57.72 0.00 3,587.56 
6/21/01 58.18 0.00 3,587.10 
9/10/01 58.54 0.00 3,586.74 
12/6/01 58.88 0.00 3,586.40 

03/11/02 59.41 0.00 3,585.87 
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 Elevation 
Date Measured 

Depth to Groundwater Free Product Thickness Groundwater 
Comments 

Well (MSL) 
Date Measured 

(feet) (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 
12/07/00 58.71 0.00 3,589.01 
03/08/01 59.36 0.00 3,588.36 
6/21/01 59.94 0.00 3,587.78 
9/10/01 59.85 0.00 3,587.87 
12/6/01 60.56 0.00 3,587.16 
3/11/02 61.12 0.00 3,586.60 

MW-6 3,644.74 02/09/93 50.58 o.oo 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 (0 
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 
12/07/00 57.77 0.00 3,586.78 

\ 03/08/01 58.29 0.00 3,586.26 
6/21/01 58.91 0.00 3,585.64 
9/10/01 59.25 0.00 3,585.30 
12/6/01 59.75 0.00 3,584.80 

03/11/02 60.03 0.00 3,584.52 

n 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor Top-of-Casing Elevation 
Date Measured 

Depth to Groundwater Free Product Thickness Groundwater 
Comments 

Well (MSL) 
Date Measured 

(feet) (feet) Elevation (MSL) 
Comments 

MW-8 3,644.87 02/09793 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 - - -
09/00 - - -
12/00 - - -

03/08/01 58.11 0.00 3,586.76 
6/21/01 58.72 0.00 3,586.15 
9/10/01 58.94 0.00 3,585.93 
12/6/01 not measured 

03/11/02 59.94 0.00 3,584.93 
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 

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

03/08/01 57.03 0.00 3,587.75 
6/21/01 57.91 0.00 3,586.87 
9/10/01 57.95 0.00 3,586.83 
12/6/01 not measured 

03/11/02 58.96 0.00 3,585.82 

p:\wp\bjserv\12832\094ta.xls Page 4 of 7 



Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor Top-of-Casing Elevation 
Date Measured 

Depth to Groundwater Free Product Thickness Groundwater 
Comments 

Well (MSL) 
Date Measured 

(feet) (feet) 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 
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 
03/09/01 59.31 0.00 3,585.24 
6/21/01 59.89 0.00 3,584.66 
9/10/01 61.34 0.00 3,583.21 
12/6/01 60.65 0.00 3,583.90 

03/11/02 60.69 0.00 3,583.86 
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-11 A 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 3,588.1 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 
03/08/01 59.72 0.00 3,584.52 
6/21/01 60.28 0.00 3,583.96 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor Top-of-Casing Elevation 
Date Measured 

Depth to Groundwater Free Product Thickness Groundwater 
Comments 

Well (MSL) 
Date Measured 

(feet) (feet) Elevation (MSL) 
Comments 

MW-11 A 3,644.24 9/10/01 60.69 0.00 3,583.55 
12/6/01 60.88 0.00 3,583.36 

03/11/02 61.42 0.00 3,582.82 
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 
03/08/01 59.76 0.00 3,584.53 
6/21/01 60.29 0.00 3,584.00 
9/10/01 60.79 0.00 3,583.50 
12/6/01 well dry 

03/11/02 well dry 
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 - - -

03/08/01 - - -
6/21/01 - - -
9/10/01 - - -
12/6/01 61.30 0.00 3,583.08 

03/11/02 61.61 0.00 3,582.77 
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 
12/07/00 58.68 0.00 3,586.84 
03/08/01 59.19 0.00 3,586.33 
6/21/01 59.80 0.00 3,585.72 
9/10/01 60.03 0.00 3,585.49 
12/6/01 60.59 0.00 3,584.93 

03/11/02 60.94 0.00 3,584.58 
MW-14 3,642.45 03/08/01 61.07 0.00 3,581.38 

6/21/01 61.71 0.00 3,580.74 
9/10/01 62.31 0.00 3,580.14 
12/6/01 62.80 0.00 3,579.65 

03/11/02 62.70 0.00 3,579.75 
MW-15 3,643.24 03/08/01 59.79 0.00 3,583.45 

6/21/01 60.49 0.00 3,582.75 
9/10/01 61.02 0.00 3,582.22 
12/6/01 61.47 0.00 3,581.77 

03/11/02 61.65 0.00 3,581.59 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor Top-of-Casing Elevation 
Date Measured 

Depth to Groundwater Free Product Thickness Groundwater 
Comments 

Well (MSL) 
Date Measured 

(feet) (feet) 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 
03/08/01 61.43 0.00 3,582.63 (10) 
6/21/01 61.48 0.00 3,582.58 
9/10/01 61.53 0.00 3,582.53 
12/6/01 well dry 

03/11/02 well dry 

(9)_ 

(10) 

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 e!evation)-(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-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. 

-Well dry (measured depth to water is below base of screen), true groundwater elevation is less than listed groundwater elevation. 
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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-I 8/10/92 Regular 5550.0 12090.0 2160,0 7370.0 NA NA 

2/9/93 Regular 2100.0 6500.0 1300.0 7400,0 NA NA 

8/19/93 Regular 3200.0 7300.0 1200.0 3700.0 NA NA 

1/27/94 Regular 1930.0 4580.0 672.0 2390.0 NA NA 

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

8/1/95 Regular 390.0 1300.0 230.0 800.0 NA 5.7 

11/15/95 Regular 880.0 1800.0 300.0 970.0 NA 6.8 

2/23/96 Regular 1500.0 3700.0 620.0 2200,0 NA 21 

5/31/96 Regular 1100.0 1700.0 3800 990.0 NA 7.5 

8/23/96 Regular 1800.0 3300.0 570.0 2100.0 NA 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 30000 23 21 

12/10/97 Regular 7600.0 12000.0 2800.0 8200.0 11 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 <1.0 <1.0 8.2 110.0 062 0.85 

3/10/99 Duplicate <1.0 <1.0 7.9 110.0 0.66 0.84 

6/10/99 Regular <1.0 1.1 <1.0 28.0 0.53 0.55 

6/10/99 Duplicate <1.0 1.8 <1.0 41.0 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 

3/8/01 Regular 2.0 <1 <1 <l 0.49 0.58 

6/21/01 NS NS NS NS NS NS 

9/10/01 NS NS NS NS NS NS 

12/6/01 NS NS NS NS NS NS 

3/12/02 Regular <1 <1 <1 <1 <0.2 <0.1 

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 100.0 12.0 3.0 13.0 NA NA 

1/27/94 Regular < 1 1.2 2.0 2,5 NA NA 

MW-3 8/10/92 Regular 304.9 2099,0 67600 1586.0 NA NA 

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

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

1/27/94 Regular 1070.0 5380.0 510.0 3120.0 NA NA 

5/4/95 Regular 770.0 3300.0 470.0 1800.0 NA NA 

8/1/95 Regular 490.0 2900.0 890.0 1600.0 NA 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 NA 15 

8/23/96 Regular 330.0 2200.0 590.0 1500.0 NA 12 

12/2/96 Regular 220.0 1800.0 670,0 1000 0 0.89 7.4 

3/12/97 Regular 370.0 2000.0 960.0 1400.0 1.8 11 
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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-3 6/12/97 Regular 860,0 4800.0 1700.0 2600.0 1.9 20 

9/11/97 Regular 770.0 3000.0 1600,0 1900.0 1,6 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 1.0 3.8 

12/10/98 Regular 13.0 220.0 160.0 290.0 1.3 0,43 

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 < 1.0 < 1.0 <2.0 <0,20 OJO 

12/9/99 Regular < 1 < 1 < 1 < 1 <0.2 <0. l 

3/9/00 Regular < 1 < 1 < 1 < 1 0.32 <0.l 

6/8/00 Regular < 1 < 1 < 1 < 1 <0.22 <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 

3/8/01 Regular < 1 < 1 < 1 < 1 0.42 O . l 

6/21/01 Regular < 1 < 1 < 1 < 1 0.22 O . l 

9/10/01 Regular < 1 < 1 < 1 < 1 <0.2 O . l 

12/6/01 Regular < 1 < 1 < 1 < 1 <0.2 O . l 

3/12/02 Regular <l <1 <1 <1 0 .2 O . l 

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 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 5700.0 17000.0 3500.0 13000.0 NA 120 

11/15/95 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 470 270.0 360.0 950,0 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 

6/10/99 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 

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 < 1 061 O . l 

12/7/00 ; Regular < 1 < 1 1.3 < 1 0.53 0.16 

3/8/01 Regular < 1 < 1 < 1 < 1 0.43 0.16 

6/21/01 Regular < 1 < 1 < 1 < 1 <0.25 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 Sample Sample Benzene Toluene Ethylbenzene Xylenes TPH-D TPH-G 

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

MW-4 9/10/01 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

12/6/01 Regular < 1 < 1 < 1 < 1 0.6 <1 

3/12/02 Regular <l <1 <l <1 <0.2 O . l 

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 4.0 11.3 NA NA 

5/3/95 Regular 3.7 5.3 0.9 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 31.0 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 <0.1 

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 <0.1 

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 <I.O <1.0 <1.0 <1.0 <0.20 O . l 

6/10/99 Regular <1.0 <1.0 <1.0 <1.0 O.20 O . l 

9/14/99 Regular <1.0 <1.0 <1.0 <2.0 O.20 -=0.10 

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 

12/7/00 Regular < 1 < 1 < 1 < 1 <0.25 <0.1 

3/8/01 Regular < 1 < 1 < 1 < 1 0 56 O . l 

6/21/01 Regular < 1 < 1 < 1 < 1 0.26 O . l 

9/10/01 Regular < 1 < 1 < 1 < 1 <0.2 O . l 

12/6/01 Regular < 1 < 1 < 1 < 1 049 O . l 

3/12/02 Regular <1 <1 <l <l <0.24 O . 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 11000.0 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 550O.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 
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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-6 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 <0.1 

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, l 

3/10/99 Regular 2500.0 930.0 590.0 1400.0 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 0 <2 <2 NA NA 

1/27/94 Regular 1.1 < 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. l <0.1 

3/12/97 Regular < 1 < 1 < 1 < 1 <0, l <0. l 

6/12/97 Regular < 1 < 1 < 1 < 1 <0. l <0. l 

9/11/97 Regular < 1 < 1 < 1 < 1 <0.1 <0. l 

12/10/97 Regular < 1 < 1 < 1 < 1 <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, l 

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 4.7 <0.1 

6/10/99 Regular <I.O <1.0 <1.0 <1.0 <0.20 <0.l 

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 < I < 1 < 1 < 1 0.66 <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 <0.29 <0.1 

3/8/01 Regular < 1 < 1 < 1 < 1 1.2 <0.1 

6/21/01 Regular 3.1 < 1 < 1 < 1 <0.22 O . l 

9/10/01 Regular < 1 < 1 < 1 < 1 <0.33 O . l 

12/6/01 Regular < 1 < 1 < 1 < 1 1.3 O . l 

3/12/02 Regular < 1 < 1 < 1 < 1 NA <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 3.0 4.9 0.8 3.7 NA NA 

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 <0.1 

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 
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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-8 12/2/96 Regular < 1 < 1 < 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 03 <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 <1.0 <1.0 <1.0 <1.0 O.20 O . l 

6/10/99 Regular <1.0 <1.0 <1.0 <1.0 <0.20 O . l 

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

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

3/8/01 Regular < 1 < 1 < 1 < 1 1.6 O . l 

6/21/01 - NS NS NS NS NS NS 

9/10/01 - NS NS NS NS NS NS 

12/6/01 - NS NS NS NS NS NS 
3/12/02 Regular < 1 < 1 < 1 < 1 038 O . l 

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 380.0 110.0 19.0 120.0 NA NA 

8/1/95 Regular 660.0 410.0 91.0 310.0 NA 6.2 

11/15/95 Regular 240,0 24.0 11.0 140,0 NA 1.5 

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 16.0 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 2100 2.6 2.8 

12/2/96 Duplicate 860 13.0 2,4 270.0 3.7 2.9 

3/12/97 Regular 30.0 48.0 420.0 880.0 8.2 19 

6/12/97 Regular 4.7 2.1 11.0 97.0 2.6 2.2 

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 <1.0 5.7 68.0 <0.2 0.22 

6/10/99 Regular <I.O 1.8 1.8 71.0 O.20 0.43 

9/13/99 Regular < 1.0 < 1.0 < 1.0 <2.0 <0,20 O.10 

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

3/9/00 Regular < 1 < 1 < 1 64.0 0.66 1.3 
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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. 

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

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

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

3/8/01 Regular < 1 < 1 < 1 < 1 1.4 <0.1 

6/21/01 NS NS NS NS NS NS 

9/10/01 NS NS NS NS NS NS 

12/6/01 - NS NS NS NS NS NS 

3/12/02 Regular 1 < 1 < 1 < 1 0.37 O . l 

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 11.0 84.0 NA NA 

8/1/95 Regular 1300.0 32.0 32.0 100.0 NA 3.6 

11/15/95 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 1.3 17.0 8,0 0.94 0.97 

3/12/97 Regular 110,0 <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 27 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 1.1 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 1.6 <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 28.0 <5.0 5,8 <5.0 0.92 0 .5 

6/10/99 Regular 17.0 <1.0 <1.0 <1.0 0.30 0.16 

9/14/99 Regular 10.0 < 1.0 < 1.0 <2.0 <0.20 O.10 

12/9/99 Regular 23.0 < 1 < 1 1.2 0,44 0.16 

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 <1 <1 1.5 0.15 

3/8/01 Regular 3.4 1.1 <1 <l 3.4 0.2 

6/22/01 Regular < 1 < 1 < 1 < 1 1.2 O . l 
9/10/01 and 

9/18/01 
Regular 2 < 1 < 1 < 1 2.3 O . l 

12/6/01 Regular No Valid Data 

3/12/02 Regular <' <> <> <« 3.2 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. 

0 
G 
0 

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

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

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 44.0 29.0 5.5 13.0 NA 0.2 

11/15/95 Regular 190.0 2.8 6.2 11.0 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 

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 I . l 0.55 

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

MW-11A 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.20 0.1 

12/10/98 Regular 1.7 <I.O <1.0 <1.0 O.20 O . l 

3/10/99 Regular <5 <5 <5 <5 0.3 0.5 

6/10/99 Regular <1.0 <1.0 <1,0 <1.0 <0.20 O.10 

9/13/99 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 O.10 

12/9/99 Regular <5 < 5 <5 <5 <0.2 <0.1 

3/9/00 Regular 1.2 < 1 < 1 < 1 043 <0.1 

6/8/00 Regular 3.6 < 1 < 1 < 1 0,37 <0.1 

9/13/00 Regular 1.4 < 1 < 1 < 1 0.36 <0.1 

12/7/00 Regular 26 <1 <1 3.3 0.3 0.12 

3/8/01 Regular 12 <5 <5 <5 2.2 O S 

6/22/01 Regular 1.5 < 1 < 1 < 1 1 O . l 

9/10/01 Regular 7.9 < I < 1 < 1 1.1 O . l 

12/6/01 Regular <1 < 1 < 1 < 1 1 O . l 

3/12/02 Regular 1.8 < 1 < 1 1 1.6 O . l 

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 <0,20 0.62 

12/10/98 Regular 160,0 <1.0 <1.0 1.2 0,21 0.36 

3/10/99 Regular 160.0 1.1 <1.0 2.9 0.38 0.45 

6/10/99 Regular 49.0 1.4 <1.0 <1.0 0.22 0.13 

9/14/99 Regular 75.0 < 1.0 < 1.0 <2.0 <0.20 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 <1 2.9 1.9 0.25 O . l 

3/8/01 Regular 14 <1 <1 <1 2.1 0.1 

6/22/01 , Regular 12 < 1 < 1 < 1 0,51 0.11 

9/10/01 Regular NS-D NS-D NS-D NS-D NS-D NS-D 

12/6/01 ; Regular NS-D NS-D NS-D NS-D NS-D NS-D 

3/12/02 ' Regular NS-D NS-D NS-D NS-D NS-D NS-D 
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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-12D 7/2/99 Regular <5 <5 <5 < 5 <0.20 O.10 

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 0.24 <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 

3/8/01 - NS NS NS NS NS NS 

6/22/01 - NS NS NS NS NS NS 

9/18/01 Regular < 1 < 1 < 1 < 1 0 .2 O . l 

12/6/01 Regular < 1 < 1 < 1 < 1 <0.2 O . l 

3/12/02 Regular < 1 < 1 < 1 < 1 044 O . l 

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 1.3 1.9 0.99 

6/8/00 Regular 6.0 < 1 63.0 3.3 1.1 0.91 

9/13/00 Regular <1.0 <1.0 3.4 <1.0 0.44 0.12 

12/7/00 Regular <1 <1 <1 <1 043 O . l 

3/8/01 Regular <1 <1 1.2 <1 2 O . l 

6/22/01 Regular < 1 < 1 < 1 < 1 0.31 O . l 

9/10/01 Regular < 1 < 1 < 1 < 1 0.3 O . l 

12/6/01 Regular < 1 < 1 < 1 < 1 <0.2 O . l 

3/12/02 Regular < 1 < 1 < 1 < 1 0.84 O . l 

MW-14 1/14/01 Regular <1 <1 <1 <l 0 .2 O . l 

6/21/01 NA NA NA NA NA NA 

9/10/01 NA NA NA NA NA NA 

12/6/01 NA NA NA NA NA NA 

MW-15 1/14/01 Regular <1 <1 <l <1 0 .2 O . l 

6/21/01 - NA NA NA NA NA NA 

9/10/01 - NA NA NA NA NA NA 

12/6/01 - NA NA NA NA NA NA 

OW-4 6/10/99 Regular <1.0 <1.0 <I.O 4.4 <0.2 O.10 

9/14/99 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 O.10 

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

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

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

9/13/00 Regular <1.0 <1.0 <1.0 <1.0 <0.2 O . l 

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

3/8/01 - NS-D NS-D NS-D NS-D NS-D NS-D 

6/21/01 - NS-D NS-D NS-D NS-D NS-D NS-D 

9/10/01 NS-D NS-D NS-D NS-D NS-D NS-D 

12/6/01 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 7 
Current and Historical Nitrate, Sulfate, and Dissolved Methane Data for Monitor Wells 

MW-5, MW-10, MW-llA, and MW-12 

Hobbs, New Mexico 

BJ Services Company, U.S.A. 

Dissolved Methane 
Well Date Nitrate(1) (mg/L) Sulfate(1) (mg/L) (mg/L) 

3/23/98 3.87 190 O.OO 12 

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

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-5 
6/8/00 4.7 240 O.0012 

MW-5 
9/13/00 3.93 200 O.0012 

12/7/00 3.27 160 O.0012 

3/8/01 3.24 180 O.OO 12 

6/21/01 2.74 150 0.0017 
9/10/01 NA ( 2 ) 130 O.0012 
12/6/01 2.38 120 O.OO 12 
3/12/02 2.98 120 O.0012 

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 3/9/99 O . l 
223 ( 3 ) 

0.035 

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 
6/8/00 O . l 150 0.031 

9/13/00 O . l 160 0.031 
12/7/00 O . l 190 0.17 
3/8/01 O . l 270 O.OO 12 
6/22/01 O . l 270 0.044 
9/10/01 NA NA NA 
3/12^02 O . l 230 NA 
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Table 7 
Current and Historical Nitrate, Sulfate, and Dissolved Methane Data for Monitor Wells 

MW-5, MW-10, MW-11 A, and MW-12 

Hobbs, New Mexico 

BJ Services Company, U.S.A. 

Dissolved Methane 
Well Date Nitrate(1) (mg/L) Sulfate(1) (mg/L) (mg/L) 

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 3/10/99 
o.i ( 4 ) 

227 ( 3 ) 
0.094 

6/10/99 O . l 181 0.0036 
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 
6/8/00 O . l 240 0.0069 
9/13/00 O . l 320 O.0012 

12/7/00 O . l 260 0.0096 
3/8/01 O . l 330 0.0028 
6/22/01 O . l 180 0.0074 
9/10/01 NA 280 O.0012 
12/6/01 O . l 240 0.0041 
3/12/02 O . l 350 0.0044 

3/23/98 O.05 240 O.OO 12 
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.0012 

3/10/99 
O . l 137 

O.0012 3/10/99 
o.i ( 4 ) 

1 9 3 ( 3 ) 
O.0012 

6/10/99 O . l 217 O.0012 
MW-12 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 
9/13/00 O . l 240 O.0012 
12/7/00 O . l 260 O.0012 
3/8/01 O . l 300 O.0012 
6/22/01 O . l 360 0.0021 

MW-12 9/10/01 NS-D ( 5 ) NS-D NS-D 

9/18/01 NA 190 O.0012 
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Table 7 
Current and Historical Nitrate, Sulfate, and Dissolved Methane Data for Monitor Wells 

MW-5, MW-10, MW-llA, and MW-12 
Hobbs, New Mexico 

BJ Services Company, U.S.A. 

Well Date Nitrate(I) (mg/L) Sulfate(I) (mg/L) 
Dissolved Methane 

(mg/L) 
MW-12D 12/6/01 O.l 200 O.OO 12 MW-12D 

3/12/02 O.l 200 O.OO 12 

( ) - By EPA Method 300, except as noted 
( 2 ) - NA indicates not analyzed 
( 3 ) - By EPA Method 375.4 
( 4 ) - By EPA Method 353.3 
< 5 ) - NS-D indicates not sampled (well dry) 

mg/L = milligrams per liter 

p:\wp\bjserv\12832\094ta.xls Page 3 of 3 
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APPENDIX A 

Groundwater Sampling Forms 



BROW N A .\ u 
CALD, W H .L, L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: M i H 

1. PROJECT INFORMATION 
Project Number: pySS Task Number: \1 Date: 

Client: 

Project Location: |A t3 \ ^> ^ > 

Personnel: C&\ { A 

Time: iLiP 

Weather: Q j p ^ p V ^ 7 < ? £ 

2 . W E L L D A T A 

Casing Diameter:_ 

Screen Diameter: inches 

Depth to Static Water: can feet 

Depth to Product: — feet 

Type. I>PVC Q Stainless • Galv. Steel • Teflon® U Other:. 

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

Total Depth of Well: £J"\ . ^ f f i feet From: gfYop of Well Casing (TOC) • Top of Protective Casing • Other_ 

From: cJ^f 0p of Top of Well Casing (TOC) • Top of Protective Casing O Other_ 

From: cfTop of Well Casing (TOC) • Top of Protective Casing • Other:. 

Length of Water Column: Q . ¥ & feet Well Volume: I • \ h \ gal Screened Interval (from GS):. 
Note: 2-inch well = 0.167gal/ft 4-inch well = 0.667gal/ft 

3. PURGE DATA 
SlBailer, Size: % • Bladder Pump • 2" Submersible Pump Q 4" Submersible Pump 

Purge Method: pcentrifugal Pump • Peristaltic Pump • Inertial Lift Pump • Other: 

M t • I P VR 7 \ Q s t a i n , e s s a p v c GtTeflon® • Other. 
Matenals. Pump^Baile| • Dedicated • Prepared Off-Site • Field Cleaned ^Disposable ^ 

Equipment Modelfs) 

Materials: ^ / T u b i n g ° Pom-thyton. • Polypropylene • Teflon® Other: ^ \ o ^ 
\ ) • Dedicated • Prepared Off-Site • Field Cleaned Sj Disposable 

tS^Yes • No Pumping Rate: Was well purged dry? 

6^ Disposable 

_ gal/min 

2 . . 

3. 

Time 
Cum. Gallons 

Removed 
pH Temp 

Spec. 
Cond. 

Eh 
Dissolved 
Oxygen 

Turbidity 
Other: 

Comments 

121 tt 
Ll 5M. 

4. SAMPLING DATA 
CSV âiler, Size: 3 ^ • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
• Peristaltic Pump Q Inertial Lift Pump • Other: 

itJTeflon® • Other: • Stainless Q PVC 

Method(s): 

Materials: Pump/lsaiiBi v % _ 
Q Dedicated • Prepared Off-Site • Field Cleaned ^Disposable 

Materials Tubing/fQfc Q P o l y * * * * • Polypropylene • Teflon® po the r : V \ ^ U A 
a Dedicated • Prepared Off-Site Q Field Cleaned ^Disposable 

Depth to Water at Time of Sampling: ~ " [ j M Field Filtered? • Yes ^ No 

Sample ID: f A W - \ Sample Time: ? ' , H H of Containers: 1 \ 

Duplicate Sample Collected? • Yes No ID: MUJ- \ 

Geochemical Analyses 

Ferrous Iron: mg/L 

DO: _ mg/L 

Nitrate: mg/L 

Sulfate: " mg/L 

Alkalinity: mg/L 

5. COMMENTS w e u , \(x ftco I ^ A w r , , n a 

'J 
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 (Rev 6/8/99 - wah) Sianattirp / f 



* 
GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: M k > ' 5 

1. PROJECT INFORMATION 

Project Number. Task Number: Oil 

Client: 

Project Location^ 

Date: CQ~ 

Personnel: HFj j A-^A 

Time: IH'.fQ. 

Weather: V t » l 

2. WELL DATA 
Casing Diameter. 

Screen Diameter: inches 

Total Depth of Well: ( l ^ . O feet 

Depth to Static Water. ^> 

Depth to Product: .— feet 

feet 

Type: efPVC • Stainless • Galv. Steel • Teflon® • Other:_ 

Type: c/PVC • Stainless • Galv. Steel • Teflon® • Other: 

From: &*fop ot Well Casing (TOC) • Top of Protective Casing • Other.. 

From: of Well Casing (TOC) • Top of Protective Casing • Other:. 

• 0 Top of \ 

Length of Water Column:? t ^ f \ feet 

From: JO Top of Well Casing (TOC) • Top of Protective Casing • Other:. 

Well Volume: l.^lt** . gal Screened Interval (from GS):. 
Note: 2-Inch well = 0.167 gal/ft 4-inch well = 0.667 gal/ft 

Purge Method: 

3. PURGE DATA 
aljailer, Size: ^ • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
QXentrifugal Pump • Peristaltic Pump • Inertial Lift Pump • Other: 

M i l P / i i i • Stainless • PVC ^Teflon® • Other 
Matenals. Pump/B^ile^ Q D e d i c a t e d Q prepared Off-Site • Field Cleaned ^Disposable 

Materials: fcooeVubina Q Polyethylene • Polypropylene Q Teflon® V Other * » > \ « A 

: ^opeJTubing 

Was well purged dry? 

• Dedicated • Prepared Off-Site • Field Cleaned M Disposable 

Yes • No Pumping Rate: gal/min 

Equipment Modelfs) 

V5H 

Time 

IMi£L 

Cum. Gallons 
Removed 

pH 

7.'??' 

Temp 
Spec. 
Cond. 

2 ^ 

Eh 
Dissolved 
Oxygen 

Turbidity 
Other: 

Comments 

4. SAMPLING DATA 
J^Bailer. Size: • Bladder Pump Q 2" Submersible Pump Q 4" Submersible Pump 
• Peristaltic Pump • Inertial Lift Pump • Other: 

Lie) Q s t a i n 

^ S J • Dedii 
Stainless • PVC Teflon® O Other: 

Method(s) 

Materials: Pump/Lv»»9ii _ o 
^ ~ / J • Dedicated • Prepared Off-Site Q Field Cleaned StDisposable 

Materials: Tub ingfRoX QPolyrtiyton. Q Polypropylene • Teflon® a f Other ^ V w y 
V j • Dedicated • Prepared Off-Site • Field Cleaned B l Disposable 

Depth to Water at Time of Sampling: A/ ̂  Field Filtered? • Yes ^ No 

Sample ID: M W Sample Time: V ' H ? # of Containers: 

Duplicate Sample Collected? • Yes C^No ID: / \ I*A. '> » 

Geochemical Analyses 

Ferrous Iron: — mg/L 

DO: " mg/L 

Nitrate: ^ mg/L 

Sulfate: mg/L 

Alkalinity: — m g / L 

5. COMMENTS 

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

mmm *Mt inuwgui H'l 

F O R M G W - 1 [Rev 6 « / 9 9 - wah) • •• • . £4^ 
l l l I iSKl iMiB ls 

Signature 
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BROWN AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: My A 

1. PROJECT INFORMATION 
Project Number: \ 3 . y ^ ^ Task NumberQ ^ Date: Time: ( 

Client: 

Project Location: ^ . ^ ^ t g ^ 

Personnel., 

Weather: 

2. WELL DATA 
Casing Diameter:. inches 

Screen Diameter... inches 

Total Depth of Well:. feet 

Depth to Static Water:. feet 

Depth to Product:. feet 

Type. •TPV VC • Stainless • Galv. Steel • Teflon® • Other: 

Type: Q-pvc • Stainless • Galv. Steel • Teflon® • Other:. 

^ T o p From: Top of Well Casing (TOC) • Top of Protective Casing • Other_ 

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

From: ta^fop of Well Casing (TOC) • Top of Protective Casing • Other:, 

Length of Water Column: 3 M \ feet Well Volume: l . * 7 o 5 gal Screened Interval (from GS):. 
Note: 2-inch well • 0.167 gal/ft 4-inch well = 0.667 gam 

3. PURGE DATA 
H^ailer, Size: t% • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
• Centrifugal Pump • Peristaltic Pump • Inertial Lift Pump • Other: Purge Method: 

Materials: Pump/i 
, / ^ ? \ • Stainless • PVC S£t"eflon® • Other. 

Materials. 

V / • Dedicated • Prepared Off-Site • Field Cleaned & Disposable 

RopeVTubinq Q P o | V e t h y | e n e a Polypropylene • Teflon® tX Other: r ^ t f ^ 
P ™ u Q Dedicated • Prepared Off-Site • Field Cleaned $4 Disposable 

Equipment Model(s) 

Yin 

Was well purged dry? /5^Yes • No Pumpinq Rate: ~ aal/min 

Time 
Cum. Gallons 

Removed 
pH Temp 

Spec. 
Cond. 

Eh 
Dissolved 
Oxygen 

Turbidity 
Other: 

Comments 

I 1 n.t.\ 
-

ran -

^ \ 

4. SAMPLINGDATA 
•'Bailer, Size: • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
• Pe 

Method(s) 

Materials: Pump/6ailei 

Materials: Tubing(Ropi 

attic Pump • Inertial Lift Pump • Other: 

• Stainless • PVC "stf Teflon® O Other: 
Q Dedicated • Prepared Off-Site • Field Cleaned & Disposable 

• Polyethylene • Polypropylene • Teflon® Ttf Other: ^ " ^ V J * 
• Dedicated Q Prepared Off-Site • Field Cleaned U Disposable 

Depth to Water at Time of Sampling:. Field Filtered? • Yes X N o 

Sample ID: Sample Time: 3 0 - 0 2 ° C H O # of Containers: U 

Duplicate Sample Collected? • Yes ^ No ID: 

Geochemical Analyses 

Ferrous Iron: ' mg/L 

DO: ~~ 

Nitrate: 

Sulfate: " 

Alkalinity: ~ 

mg/L 

mg/L 

mg/L 

. mg/L 

5. COMMENTS \JOCLL Z *J <-?©OD for\Jt>TTVcJ 

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 (Rev 6/8/99 - wah) Signature 



GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID:JSlJir£ 

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

Project Number | 2 - f ) ^ 2 - Task Number: 

Client: 

Project Location:. 

Da,e: VH/E. 
Personnel: 

Weather. U ( l M / 

Time: 

2. WELL DATA 
Casing Diameter:, inches 

Screen Diameter. inches 

Total Depth of Well: 

Deplh to Static Water. 

feet 

frl.lt feet 

Deplh to Product:_ 

Length of Water Column: 

feet 

PVC • Stainless • Gatv. Steel • Teflon® • Other Type^ fi 
Type: r^PVC • Stainless Q Galv. Steel • Teflon® • Other_ 

From: rfi Top of WeU Casing (TOC) • Top of Protective Casing Q Other._ 

From: Top of Well Casing (TOC) Q Top ot Protective Casing Q Ofher._ 

feet 

From: g( Top of WeU Casing (TOC) • Top of Protective Casing Q Other 

ne: gal Screened Interval (from GS): 4^~t/ t> WeB Volume: 
Note: 2-inch WBB = 0.167 gaUlt 4-Inch wai m 0.667 gat/ft 

3. PURGE DATA 
JO Bailer, Size: 

Purge Method: 

Materials: PumpQJai 

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

Q Stainless Q PVC ^Tef lon® Q Other 
• Dedicated • Prepared Off-Site • Field Cleaned - O Disposable 

Equipment Model(s) 

. . . / D Z ^ Y r , . h ; _ „ Q Polyethylene Q Polypropylene Q Teflon® Other VM _t 
Material^RopeTTubing Q Dedicated Q Prepared Off-SHe Q R e l d O e C e d r^oEJotable 

Was well purged dry? X Y e » Q N o Pumping Rate: ' gaVmm 

1 . . 

2 . . 

3. 

Time Cum. Gallons 
Removed 

PH Temp 
Spec. 
Cond. 

ORP 
Dissolved 
Oxygen 

Turbidity 
Other. Comments 

Eh H i .0 6.2S 

Geochemical Analyses 

Ferrous Iron: t ) mg/L 

DO: -A— mg/L 

Nitrate: *-
mg/L 

Sulfate: 
-

mg/L 

Alkalinity: 7o mg/L 

4. SAMPLING DATA 
£T Bailer, Size: • Bladder Pump • 2" Submersible Pump 

Metnod(S): Q p B r j 8 t a m c P u m p Q inertial Lift Pump Q Other: 
• 4" Submersible Pump 

Materials: Pump/Bailej 
f Teflon® • Olher. Q Stainless • PVC 

• Dedicated • Prepared'Off-Site • Field Cleaned JO Disposable 

U Polyethylene • Polypropylene • Teflon* £Jf Other. \ A \ ^ O I A 
Materials: T u b i n g ^ o p ^ Q Dedicated a Prepared Off-Site • Field Cleaned f£ Disposable 

Depth to Water at Time of Sampling: 

JVM 
Field Filtered? Q T*s gf NO 

Sample I D . _ M i l l l ^ l - Sample Time: S ' ^ ' 0 ^ . ffi-1*7 # of Containers: [ ] _ 

Duplicate Sample Collected? O Y e s # No ID: 

5. COMMENTS 

Note: Include comments such as well condition, odor, presence of NAPL, or other items nof on the field dafa sheet. 

FORM GW-1 (Rev 6/W99 - wah) 



ini o i\ N'.ASD 
C A L D W L L L 

" " * '—J. i 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: Mlkpl 

1. PROJECT INFORMATION 
Project Number Task Number: 

Client: 

: on Date: VII-PL Time: 

Project Location:. 

Personnel: 

Weather. 

C-t . , /U 
M l 

2. WELL DATA 
Casing Diameter: / L inches 

Screen Diameter. inches 

feet Total Depth of Well:.^jl*? 

Deplh to Static Water 6)0 - t fb feet 

Deplh to Product: " feet 

Length ot Water Column: { A r ^ feet 

Type: ^ PVC • Stainless a Galv. Steel a Tenor* a Other.. 

Type: ft PVC Q Stainless Q Galv. Steel • Teflon* O Other._ 

Prom: pty Top of Wed Casino (TOC) • Top of Protective Casing • Other. 

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

From: { l Top of WeB Casing (TOC) • Top of Protective Casing a Other 

WeU Volume: P ' f f i gel Screened Interval (from GS): ^ T ^ ^ u 

rVofe. 2-inch wall -0.167 gal/ft 4-inch wai * 0.667 gal/ft 

3. PURGE DATA 1 £t Bailer, Size: * ~ Q Bladder Pump • 2* Submersibte Pump • 4" Submersible Pump 
Purge Method: Q C e n W f U 8 a | p u m p Q Peristaltic Pump • Inertial Lift Pump Q Other. 

Materials: Pump/Baile 

Materials: v^op^Tubing 

Was well purged dry? 

Q Stainless • PVC } t t Teflon® • Other. 
• Dedicated • Prepared Off-Site • Field Cleaned ^Disposable 

• Polyethylene Q Polypropylene U Teflon® ]Q Other. I f \ \ l j0^1 
• Dedicated • Prepared Off-Site Q Field Cleaned ^ Disposable 

^ Yes • No 

Eouioment Modelfs) 

Pumping Rate:. gal/min 

Time Cum. Gallons 
Removed 

PH Temp 
Spec. 
Cond. 

ORP 
Dissolved 

Oxygen 
Turbidity 

Other. 
Comments 

o.2*r 153. 

SAMPLING DATA 
~Jt} Bailer. Size: 7 Q Bladder Pump Q 2" Submersible Pump Q 4" Submersible Pump 
Q Peristaltic Pump Q Inertial Lift Pump • Other: 

• Stainless • PVC y4 Teflon* • Other. 
• Dedicated • Prepared Off-Site 

Method(s) 

Materials: Pump/Bailer 

Materials: Tubing/Rope Q Dedicated 

Depth to Water at Time of Sampling 

• Field Cleaned Disposable 
Q Polyethylene Q Polypropylene • Tenon® t j { Olher. \ \ \ 
~ • Prepared Off-Site Q Field Cleaned f$ Dial 

) j N \ Field Filtered? • Yes 

Sample ID: |V\\X) "~j Sample Time: V l ? , * * \ d ' l { # of Containers: 4 

Duplicate Sample Collected? a Yes js\ No ID: 

sable 

# No 

Geochemical Analyses 

Ferrous Iron: mg/L 

DO: " mg/L 

Nitrate: mg/L 

Sulfate: ~ mg/L 

Alkalinity: • mg/L 

5. COMMENTS y ^ f a f \ J ! V \ \ W r \ ^ e to^^Wb 

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

FORM GW-1 (Rev 6/W99 - wah| Sianature 



l i R 0 \ \ N A N D 

C A L-D W L L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: l%r f i 

1. PROJECT INFORMATION 
Project Number \ l f i ^ 2 - Task Number: / ) p Date 

Client: 

Project Location:. win 
vim 

Personnel: ( ) (% . A M 

Time: 

Weather. P A 

2. WELL DATA 
Casing Diameter. X inches 

Screen Diameter. inches 

t i l l feet Tola) Depth of Well: 

Deplh to Static Water S ^ M ^ feet 

feet 

Type: J&PVC Q Stainless Q Gab. Steel Q Teflon® Q Otner._ 

Type: a PVC • Stainless Q Galv. Steel • Teflon* a Other . 

From: Top of WeU Casing (TOC) • Top of Protective Casing • Other.. 

From: T o p of Well Casing (TOC) Q Top of Protective Casing • Other.. 

Depth to Product:_ —" 

Length of Water Column: ^ -ZC? feet WeU Volume: 0-~K(~ gal 

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

Win Screened Interval (from GS):. 

Note: 2-inch wel = ft » 67 gal/It 4-Inch wai» 0.667 gal/It 

3. PURGE DATA 
J9 Bauen, Size: '7— Q Bladder Pump Q 2* Submersible Pump • 4" Submersible Pump 

Purge Method: Q centrifugal Pump Q Peristaltic Pump • Inertial Lin Pump O Other. 

M C T S , Q Stainless D PVC O-Teflon® Q Other 
Matenals: Pumpfldaiier Q Dedicated • Prepared Off-Site • Field Cleaned J3 Disposable 

Malerials^ope/Tubing 

Was well purged dry? 

• Polyethylene U Polypropylene D Teflon® 5*"Other._ 
• Dedicated • Prepared Off-SHe • Field Cleaned pf 

MM. 
DMposabh 

& Yes • No Pumping Rate:. 

iposable 

g&IMitn 

EQUIP ment Modelfs) 

Time 
Cum. Gallons 

Removed 
PH Temp 

Spec. 

Cond. 
ORP 

Dissolved 

Oxygen 
Turbidity 

Other 
Comments 

hi 

-

• 
4. SAMPLING DATA 

Method(s): § 

Materials: Pump/I 

Bailer. Size: J — Q Bladder Pump Q 2" Submersible Pump 
Peristaltic Pump Q Inertlal Lift Pump • Other: 

• Stainless • PVC Teflon® • Other 
• Dedicated • Prepared Ofl-Site • Field Cleaned 

• 4" Submersible Pump 

. . . . . _ . . . .«—*^ • Polyethylene • Polypropylene • Tenon® <& Olher. / I V 
Materials: T u b i n g / ^ a D J L £ d • Prepared Off-Site • Field Cleaned 

J3 Disposable 

/ly/M 
sable 

Field Filtered? • Yes 8 No Depth to Water at Time of Sampling:. /VM 

Sample ID: A A W Sample Time: 3 ' 1 2 - Q Z W : f ^ # of Containers: ^ \ 

Duplicate Sample Collected? • Yes X " N o , D : 

Geochemical Analyses 

Ferrous Iron: ~~ mg/L 

DO: mg/L 

Nitrate: mg/L 

Sulfate: mg/L 

Alkalinity: • mg/L 

5. COMMENTS 

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

FORM GW-1 (Rev 6/8/99 - wah| Sianature 



GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: / W ^ 

1. PROJECT INFORMATION 
Project Number:. Task Number: 

Client: 3 ^ 

Date: 3-Q-63 Time: 

Project Location:. 

Personnel: % A: 

Weather. <^ u / C « v P ' ( ' 

2. WELL DATA 
Casing Diameter. 

Screen Diameter: 

inches 

inches 

Total Depth of Well, feet 

Depth to Static Water: feet 

Depth to Product:. feet 

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

Type: ^ p v ( 

From: 

] PVC Q Stainless • Galv. Steel a Teflon® • Other:_ 

t j 'Top of \ Top of Well Casing (TOC) • Top of Protective Casing • Other. 

From: a^ fop of Well Casing (TOC) Q Top of Protective Casing O Other. 

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

Length of Water Column: ?• (s*{ feet Well Volume: 1'3^ . gal Screened Interval (from GS) 
Wofe: 2-inch well -0.167 gal/ft t 1-inch well = 0. 667 gal/ft 

3. PURGE DATA 
C r̂Bailer, Size: 3-^ • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
^Centrifugal Pump • Peristaltic Pump • Inertial Lift Pump • Other: 

Stainless O.PVC &Teflon® • Other. 

Purge Method: 

Matenals: Pump/ I^iMjjr Q D e d j c a ( e d Q P r e p a r e d off-Site • Field Cleaned - ^Disposabii 

Materials kopl/Tubing ° P o l y e n e • Polypropylene • Teflon® frother. < \V I *OT 
V _ J - • Dedicated • Prepared Off-Site • Field Cleaned Kl Disposable 

Was well purged dry? of Yes • No Pumping Rate. ~ qal/min 

Equipment Model(s) 

1 . . 

2 . . 

3. 

Time 
Cum. Gallons 

Removed 
pH Temp 

Spec. 
Cond. 

Eh 
Dissolved 
Oxygen 

Turbidity Other: Comments 

4. SAMPLING DATA 
^Ba i le r . Size: j^v^. • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 

Itic Pump • Inertial Lift Pump • Other: 

• Stainless • PVC ^Teflon® • Other: 

Method(s): 

Materials: Pump/baile! 

Materials: Tubing/Rope) 

• Dedicated Q Prepared Off-Site • Field Cleaned &(pisposable 

• Polyethylene • Polypropylene b Teflon® b ( Other: fto. U v \ 
Q Dedicated • Prepared Off-Site • Field Cleaned ^Dispt&able 

Field Filtered? • Yes No 

# of Containers: **A 

Depth to Water at Time of Sampling 

Sample ID: l v \ t y j Sample T i m f f i ^ S " ^ 1 3 

Duplicate Sample Collected? Q Yes No ID: 

Geochemical 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. 

F O R M G W - 1 (Rev 6/8/99 • wah) Signature/7 



DUO W. N . . U D . 

C A L D W-E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: / % j D 

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

Project Number (XS^2- Task Number. 

Client: h i ^ U l A 

.t>\1 Date:illlJL 
Personnel: 

Project Location:. 
(AM 

Tune: :1ML 
Weather. iA/iy/ 

2. WELL DATA 
Casing Diameter:. z 
Screen Diameter:. X 

inches 

inches 

Total Depth of Well: feet 

Deplh to Static Water (pb-^A. feet 

Deplh to Product:_ *"~ feet 

Length of Water Column: [• X \ feet 

Type: ^ PVC a Stainless • Get*. Steel Q Teflon* • Other.. 

Type: p PVC • Stainless • Galv. Steel • Teflon* • Other.. 

From: tU- Top of WeU Casing (TOC) Q Top of Protective Casing Q Other.. 

From: q Top of Well Casing (TOC) • Top of Protective Casing O Other.. 

From: fy Top of WeH Casing (TOC) • Top of Protective Casing O Other. 

WeU Volume: 6*-It 
gaim 

Screened Interval 
Note: 2-inch well 

(from GS): U M f C l t f i x T 
I = 0.767 gam / toch wel - 0.6c 

3. PURGE DATA 
t£ Batter, Size: ^ - Q Bladder Pump Q 2" Submersible Pump • 4" Submersible Pump 
• Centrifugal Pump • Peristaltic Pump • Inertial Lift Pump Q Other. 

• Stainless Q PVC Teflon* Q Other. 

Purge Method: 

Materials: Pump/6ail 

Equipment Modelfs) 

• Dedicated • Prepared Off-Site • Field Cleaned £) Disposable 

M a l e r i a l / ^ D e n - u b i n o Q P^y^bylene Q Polypropylene Q Teflon* Other. H y f n H 
^ = - 2 ^ * • Dedicated Q Prepared Off-SHe Q Field Cleaned i d Disposable 

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

Disposable 

gal/min 

.JLbkUL 

Time Cum. Gallons 
Removed 

PH Temp 
Spec. 
Cond. 

ORP 
Dissolved 
Oxygen 

Turbidity Other. 
Comments 

l-l'b -102.$ 

4. SAMPLING DATA 
Method(s) 

Materials: Pump/^aili 

Materials: Tubing/^ogp 

^3 Bailer. Size: • Bladder Pump • 2" Submersible Pump 
• Peristaltic Pump Q Inertial Lift Pump Q Other: 

• 4" Submersible Pump 

• Stainless • PVC A Teflon* • Other: 
• Dedicated • Prepared Off-Site • Field Cleaned ,Q* Disposable 

• Polyethylene Q Polypropylene Q Teflon®Olher. / i y / D t ^ \ 
• Dedicated • Prepared Off-Site • Field Cleaned A Disposable 

Depth to Water at Time of Sampling:. Field Filtered? • Yes p No 

Sample ID:. MlV^fd Sample T ime? ' I Z '0?~ # of Containers: ^ 

Duplicate Sample Collected? a Yes y ( No ID: 

Geochemical Analyses 

Ferrous Iron: mgA. 

DO: mg/L 

Nitrate: mg/L 

Sulfate: mg/L 

Alkalinity: "" mg/L 

5. COMMENTS ( j ^ U 74. 

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

FORM GW-1 (Rev 6/8/99 - wah) Sionalure 



B R 0'\\ N' .A N u 
C A,L D W I 

GROUNDWATER SAMPLING FIELD DATA SHEET 

0 
0 

, BP! 

0 
0 

WELL ID: AU~ 

1. PROJECT INFORMATION 
Project Number:. Task Number: 

Client: g " ^ 

Project Location: ^1 d i f ^ 3 

Date: _3=Lbi^2_ Time: P '. I * ^ 

Personnel: ^ A j . , ft 

Weather: t ^ r v P * V 

2. WELL DATA 
Casing Diameter:. 

Screen Diameter: inches 

Total Depth of Well: feet 

Depth to Static Water feet 

Depth to Product:. feet 

Type! P?PVC • Stainless Q Galv. Steel • Teflon® O Other:. 

Type: rfpvc • Stainless U Galv. Steel • Teflon® • Other: 

From: C/'TOD of Well Casing (TOC) • Top of Protective Casing • Other._ om: ur^top ot Wel 

From: • Top of Well Casing (TOC) • Top of Protective Casing • Other:. 

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

Length of Water Column: feet Well Volume: I 'T lo gal Screened Interval (from GS):_ 

Note: 2-inch well = 0.167 gal/ft 4-Inch well = 0.667 gaim 

3. PURGE DATA 
vJ'Bailer, Size: ^ • Bladder Pump • 2" Submersible Pump Q 4" Submersible Pump 
•-Centrifugal Pump • Peristaltic Pump • Inertial Lift Pump • Other: 

• Stainless • PVC ^Jeflon® • Other. 

Purge Method: 

Materials: Pump/I 

Materials: Rope/Tubing 

Was well purgea dry? 

Disposable • Dedicated • Prepared Off-Site • Field Cleaned 

• Polyethylene • Polypropylene • Teflon® po the r : \ N * \ W v \ 
• Dedicated • Prepared Off-Site • Field Cleaned 4 i Disposable 

-ef^Yes • No 

Equipment Model(s) 

Pumping Rate: .— . gal/min 

4. SAMPLINGDATA 
eTBailer. Size: • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
• Peristaltic Pump • Inertial Lift Pump • Other: n r r 

Q Stainless • PVC frcjeflon® ^ ^ t h 5 r \ 

Method(s) 

Materials: Pump/flailei 

Materials: Tubing/Ropei 

• Dedicated • Prepared Off-Site • Field Cleaned Disposable 

• Polyethylene Q Polypropylene • Teflon® Mother: t i t ^ W f y . 

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

Depth to Water at Time of Sampling: \ l \ k Field Filtered? • Yes ^ No 

Sample I D: j ^ U A U k sample T i m e & p C Q U H ? # of Containers: , . 

Duplicate Sample Collected? • Yes^ l No ID: 

Geochemical Analyses 

Ferrous Iron: 

DO: & 

Nitrate: ~ 

Sulfate: 

Alkalinity: M<2 

mg/L 

_ mg/L 

. mg/L 

mg/L 

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 G W - 1 (Rev 6/8/99 - wah) Signaturj 



GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: At^-tP 

1. PROJECT INFORMATION 
Project Number:. Task Number: 

Client: 

Project Location: \ j *^ f t f> ^ 

Date: ^ d " 

Personnel: 

Time: O l d ? 

Weather: [ J S T A J Q V 

2. WELL DATA 
Casing Diameter:. inches 

Screen Diameter:. inches 

Total Depth of Well:. 

Depth to Static Water: 

feet 

feet 

Depth to Product:, feet 

Type: QTpVC • Stainless • Galv. Steel • Teflon® • Other:_ 

Type: crp, PVC • Stainless • Galv. Steel • Teflon® • Other: 

From: • Top of Well Casing (TOC) • Top of Protective Casing • Other. 

From: cPtop 0 f well Casing (TOC) • Top of Protective Casing • Other. 

From: • Top of Well Casing (TOC) • Top of Protective Casing • Other:. 

Length of Water Column:. feet Well Volume: Screened Interval (from GS):. 
Wofe: 2-inch well = 0.167 gal/It 4-inch well = 0.667 gal/ft 

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

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

Materials: Pump/Bailer 
• Stainless • PVC Q Teflon® Q Other 
• Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

Equipment Modelfs) 

Materials- Rope/Tubing Q P ° ' y e t h y | e " e a Polypropylene • Teflon® • Other: 
• Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

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

1. . 

2 . . 

3. 

Time 
Cum. Gallons 

Removed 
pH Temp 

Spec. 
Cond. 

Eh 
Dissolved 
Oxygen 

Turbidity 
Other: 

Comments 

4. SAMPLING DATA 
Method(s) 

Materials: Pump/Bailer 

Materials: Tubing/Rope 

• Bailer, Size: • 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 

Depth to Water at Time of Sampling: 

Sample ID: ' Sample Time: 

Duplicate Sample Collected? • Yes/C^ No ID. 

• Disposable 

Field Filtered? • Yes y% No 

# of Containers: 0 

Geochemical 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 nof on the field data sheet. 

F O R M G W - 1 (Rev 6/8/99 - wah) Signature 



GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: yWU-t^O 

1. PROJECT INFORMATION 
Project Number l 0 ^ > " ^ Task Number: ° 

Client: < g < > ; 

Project Location: H l c k 4 r j > "5? 

Date: ^ " t f - Q 2 

Personnel: £(s~j( Ar~*^ 

Weather: Co t J / \j+J Ty^d 

Time: f 7 7 5 

2. WELL DATA 
Casing Diameter:. 9 inches 

Screen Diameter, ZL inches 

Total Depth of Well: feet 

Depth to Static W a t e r f - G > ( feet 

Depth to Product: — feet 

Length of Water Co lumn:35- T 7 feet Well Volume: 

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

Type: c/pvC • Stainless O Galv. Steel • Teflon® • Other: 

From: ul'Top of Top of Well Casing (TOC) U Top of Protective Casing • Other:. 

From: z f l o o of Well Casing (TOC) • Top of Protective Casing • Other: 

From! H^Topof Well Casing (TOC) Q Top of Protective Casing • Other: 

. gal Screened Interval (from GS):. 
Wofe: 2-inch well = 0.167 gal/ft 4-inch well = 0.667 gal/ft 

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

Purge Method: q^ntr t fugal Pump • Peristaltic Pump • Inertial Lift Pump • Other: 

flon® • Other: 
~ ~ -CKD Materials: Pump/Ejgile 

Materials: f^ope^Tubing 

Was well purged dry? 

• Stainless • PVC 
• Dedicated • Prepared Off-Site • Field Cleaned 0*Dlsposable 

Q Polyethylene • Polypropylene • Teflon® Mother: *V*\.\o v^ 
• Dedicated • Prepared Off-Site • Field Cleaned 

• Yes CJ-'No Pumping Rate: ~" 

er: ^ ' V ' O ^ 
^Disposable 

. gal/min 

Equipment Model(s) 

Time Cum. Gallons 
Removed 

pH Temp 
Spec. 
Cond. 

Eh 
Dissolved 
Oxygen 

Turbidity 
Other: 

Comments 

( fa* P60 
n% Q IIW ~HU.l 

10 tf 

iWi U i.n P.T? . f t 

HMl ItfH "A If 
-tf|.T 

n 
\> *7rr? •61. H 

4. SAMPLING DATA 
H Bailer, Size: 3** • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
Q FJeristaltic Pump • Inertial Lift Pump • Other: 

Method(s): 

Materials: Pump/Baili 

Materials: TubingfRopi 

• Stainless • PVC "^Teflon® Q o t n e r : 

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

• Polyethylene • Polypropylene • Teflon® &r Other: tVv \ \o I s 

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

Depth to Water al Time of Sampling: |\l M Field Filtered? • Yes X) No 

Sample ID: t A v u - V'X,^) Sample Time Q- Sn of C o n t a i n e r s : ^ 

Duplicate Sample Collected? • Yes ̂  No ID: 

Geochemical Analyses 

M.l Ferrous Iron: 

DO: 

Nitrate: 

Sulfate: 

Alkalinity: 

mg/L 

90 

r ! mg/L 

mg/L 

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 G W - 1 (Rev 6/8/99 - wah) 

• J B J H i B J M M M U , 

Signature 

li—r™ 3 — ~ r r j * 4. I 



. B R 0 \V"N A .\ D • 
,C A. L D \V E L L" 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: 

1. PROJECT INFORMATION 
Project Number: Task Number: 0 H 

Client: f j ^ > 
Project Location:. 

Date: 

Personnel: f ^ o ^ V . A " 

Weather: 

Time: 

2. WELL DATA 
Casing Diameter:. 

Screen Diameter: inches 

Total Depth of Well: GL . 3 ^ feet 

Depth to Static Water: . ^ H feet 

Depth to Product: feet 

Stainless • Galv. Steel • Teflon® • Other 

• Stainless • Galv. Steel • Teflon® • Other: 

From: Q/ fog^f Well Casing (TOC) • Top of Protective Casing • Other_ 

From: [VTrm of Well Casing (TOC) • Top of Protective Casing • Other. 

Well Casing (TOC) Q Top of Protective Casing • Other. 

Length of Water Column: & l ( feet Well Volume: <?•"? . gal Screened Interval (from GS):. 
Note: 2-inch well = 0.167 gal/ft 4-inch well = 0.667 gaim 

3. PURGE DATA 
Q-43ailer, Size: • Bladder Pump O 2" Submersible Pump Q 4" Submersible Pump 

Purge Method: p centrifugal Pump • Peristaltic Pump • Inertial Lift Pump • Other: 

. . _ L J • Stainless • PVC ^Teflon® • Other 
Matenals. FWp/Bailerj Q D e d j c a ( e d Q p r e p a r e ( j Off-Site • Field Cleaned & Disposable 

Materials: ̂ orjfe/Tubing 

Was well purged dry? 

Q Polyethylene • Polypropylene • Teflon® another: A r A l o W 
5^ Disposable • Dedicated • Prepared Off-Site • Field Cleaned 

• Yes r j ^ o Pumping Rate: . gal/min 

Equipment Modelfs) 

Time 
Cum. Gallons 

Removed 
pH Temp 

Spec. 
Cond. 

Eh 
Dissolved 
Oxygen 

Turbidity 
Other: 

Comments 

ll? -^•7 
11 [ H I ? a l l . 

Ml* 21a 2lZ 

4. SAMPLING7DATA 
(3 Bailer, Size: 9k Method(s): 

Materials: Pump/|Bailj 

Materials: Tubini 

• Bladder Pump • 2" Submersible Pump 
• P^ristatjic Pump • Inertial Lift Pump • Other: 

• Stainless • PVC JsCTeflon® Q Other: 
• Dedicated • Prepared Off-Site 

• 4" Submersible Pump 

• Field Cleaned ^ Disposable 

• Polyethylene • Polypropylene • Teflon® brother: * \ 
a Dedicated • Prepared Off-Site • Field Cleaned ^Disposable 

Depth to Water at Time of Sampling:. Field Filtered? • Yes No 

Sample ID: Sample Time: /OWILV " V O # of Containers: ( ( 

Duplicate Sample Collected? • Y e s ^ No ID: 

Geochemical Analyses 

Ferrous Iron: mg/L 

DO: ~" mg/L 

Nitrate: mg/L 

Sulfate: mg/L 

Alkalinity: mg/L 

5. COMMENTS /Uo ^<JJJT-$ 

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



iru o w N AND. 
C A L D VV L L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: J M 1 L _ _ _ 
PROJECT INFORMATION 
Project Number. Task Number:. 

Client: 

Project Location: 

on Date:_ 

Personnel: ( j h 

Weather. CrVl 

Time: j ̂ '5~*f 

2. w£LL DATA 
Casing Diameter. Inches 

Screen Diameter. inches 

Total Depth of Well:, feet 

Deplh to Static Wa te r6<? . ~ T ° feet 

feet Deplh to Product:. 

Type: C^PVC • Stainless • Galv. Steel • Teflon*) • Other.. 

Type: $ f p v c • Stainless • Galv. Steel • Teflon* • Other. 

From: f £ Top ot WeU Casing (TOC) Q Top of Protective Casing U Other.. 

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

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

Length of Water Column: Ci,C7^ feet WeU Volume: (. D l gal Screened Interval (from GS): . 
More: ?-inc*> wet = 0.167 gal/It 4-Inch wel « 0.667 gaUt 

3. PURGE DATA £. 
(S' Bailer, Size: O Bladder Pump • T Submersible Pump • 4" Submersible Pump 

Purge Method: Q C e n t r i f uga l Pump O Peristaltic Pump • Inertial Lift Pump • Other 

. . „ • Stainless • PVC PC Teflon® Q Other 
Materials: Pump(BaileV O Dedicated O Prepared Off-Site • Field Cleaned 

Malerials:{ftopefi~ubing 

Was well purged dry? 

(^Disposable 

Q Polyethylene Q Polypropylene • Teflon* JBf Other. /7 V / 1>YI 
O Dedicated • Prepared Off-Site • Field Cleaned J O Disposable 

Yea • No Pumping Rate:. galAnin 

1 . . 

2 . . 

3. 

Equipment Mode l fs ) 

Time 
Cum. Gallons 

Removed 
PH Temp 

Spec. 
Cond. 

ORP 
Dissolved 

Oxygen 
Turbidity 

Other. 
Comments 

7f( /7-fi 5T-0 '•ft — -

-

4. SAMPLING DATA 

Method(s): 

Materials: Pump/^alt 

Materials: TubingfPoi 

JQ Baiter, Size: ' Q Bladder Pump Q 2" Submersible Pump Q 4" Submersible Pump 
• Peristaltic Pump O Inertial Lift Pump • Other: 

• Stainless • PVC C^Tefton* Q Other. 
• Dedicated Q Prepared Off-Site • Field Cleaned H" Disposable 

• Polyethylene • Polypropylene Q Teflon* & Other. r7\/J 
• Dedicated • Prepaied Off-Site • Field Cleaned CjfDis'posable 

Depth to Water at Time of Sampling: Field Filtered? • Yes JEf No 

Sample Time: of Containers: 

Duplicate Sample Collected? • Yes $f No ID:. 

Sample ID:. 

Geochemical Analyses 

Ferrous Iron: mg/L 

DO: ma/L 

Nitrate: "~ mg/L 

Sulfate: mg/L 

Alkalinity: _ _ _ _ _ _ mg/L 

5. COMMENTS 

A/ofe: 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) Sianature 



GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: /lu-<5 

1. PROJECT INFORMATION 
Project Number : \ 2 t j 3 ? ' 2 Task Number: 

C l i e n t : _ _ _ < t 

Date: 

Personnel: C.^}t 

Time: i 

Project L o c a t i o n : _ J _ _ _ j _ _ 2 _ Weather : ffi l ^ r ^ Q Y 

2. WELL DATA 
Casing D iameter : . inches 

Screen D iame te r : . inches 

Total Depth of Wel l : feet 

Depth to Stat ic Water : feet 

Depth to P r o d u c t : . feet 

Type: : O-PVt 

Type , a r p v i 

VC • Stainless • Galv. Steel • Teflon® • Other: 

'VC Q Stainless • Galv. Steel • Teflon® • Other: 

F rom: Cj/'Top of Well Casing (TOC) • Top of Protective Casing • O t h e r . 

F rom: r / T o p o f Well Casing (TOC) • Top of Protective Casing • Other:. 

F rom: • " f o p of Well Casing (TOC) • Top of Protective Casing • Other:. 

Length of W a t e r C o l u m n : _ _ L _ » _ _ feet Wel l V o l u m e : _ ^ _ _ j _ _ gal Screened Interval (from G S ) : _ _ _ _ _ _ j 

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

3. PURGE DATA 

Purge M e t h o d 

Materials: PumpA3ai] 

• Bailer, Size: • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
«ntrifugal Pump Q Peristaltic Pump • Inertial Lift Pump • Other: cPurnp 

<STe • Stainless • PVC <Q Teflon® • Other 
• Dedicated • Prepared Off-Site • Field Cleaned ^.Disposable 

Materials L p e V u b i n g • Polyethylene • Polypropylene • Teflon® «T Other: « V \ \ 0 A 

V J • Dedicated • Prepared Off-Site • Field Cleaned S3 Disposable 

W a s well p u r g e d dry? f f Yes (7 No Pumping Rate: — _ gal/min 

1 . . 

2 . . 

3. 

Equ ipmen t Mode l (s ) 

Time 
C u m . Gal lons 

R e m o v e d 
PH Temp 

Spec. 

Cond. 

_______ 

Eh 

-35 A 

Disso lved 

Oxygen 

f _ j _ l 

Turbidity 
Other: 

C o m m e n t s 

4. SAMPLING 

Method(s; 

Materials: Pump/Bai l j 

Materials: TubingVRope] 

Bailer, Size: • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
• Ireristeltic Pump • Inertial Lift Pump • Other: 

• PVC • Stainless • PVC 1_Teflon® • Other: 
• Dedicated • Prepared Off-Site • Field Cleaned -^3 Disposable 

• Polyethylene • Polypropylene • Teflon® -^To ther : ^ \ < - V 

• Dedicated • Prepared Off-Site • Field Cleaned i^DispoS 

Depth to Water at Time of Sampling: J\| M Field Filtered? • Yes 

Sample ID: AV-J<.^) Sample Time:ffi.|_ -ttoL # of Containers: \_ 

ible 

No 

Duplicate S a m p l e Col lec ted? • Y e s - $ No ID:. 

Geochemica l Ana l yses 

Ferrous Iron: m g / L 

DO: mg/L 

Nitrate: mg/L 

Sulfate: ~ mg/L 

Alkalinity: ~~ mg/L 

5. COMMENTS 

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

FORM GW-1 (Rev 6/6/99 - wah) 

:: . L? i : » » ' : ? : ' 

Sianature 

. . . . ,,, 
B l f M i l t t i l r a 



BROW N' A N v 
C A I D W E L L-

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: 

Date:J___l__J____ 
Personnel: ^ rS , . , 

1. PROJECT INFORMATION 
Project Number:, Task Number: Time: 

Client: 

Project Location: \ J t 6 \ ^ ^ ^ > Weather: W» _ 

2. WELL DATA 
Casing Diameter:. inches 

Screen Diameter: inches 

Total Depth of Well: feet 

Depth to Static Water: Pg , * ^ feet 

Depth to Product: feet 

Type. _PVC • Stainless • Galv. Steel • Teflon® • Other., 

r/pvc I PVC • Stainless • Galv. Steel • Teflon® • Other: Type: 

From: ja'Top of Well Casing (TOC) • Top of Protective Casing • Other. 

From: r^Top of Well Casing (TOC) Q Top of Protective Casing • Other:. 

Length of Water Column: — feet 

From: t ^ f o p of Well Casing (TOC) • Top of Protective Casing • Other 

«nch well = 0. 
Well Volume: Screened Interval (from GS): 

Wofe: 2-Inch well = 0.167 gal/ft \667gaim 

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

Purge Method: Q C e n t r i f U g a | P u r n p • peristaltic Pump • Inertial Lift Pump • Other: Equipment ModeKs) 

Materials: Pump/Bailer 
• Stainless • PVC • Teflon® • Other 
• Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

Materials Rope/Tubing Q Polyethylene • Polypropylene • Teflon® • Olher: 
Q Dedicated • Prepared Off-Site Q Field Cleaned • Disposable 

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

Time 
Cum. Gallons 

Removed 
PH Temp 

Spec. 
Cond. 

Eh 
Dissolved 
Oxygen 

Turbidity 
Other: 

Comments 

4. SAMPLING DATA 
Method(s) 

Materials: Pump/Bailer 

Materials: Tubing/Rope 

• Bailer, Size: • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
Q 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 Time of Sampling: Field Filtered? • Yes • No 

Sample ID: Sample Time: ~~l # of Containers: 

• Yes^I No ID: Duplicate Sample Collected? 

Geochemical Analyses 

Ferrous Iron: mg/L 

DO: mg/L 

Nitrate: mg/L 

Sulfate: mg/L 

Alkalinity: mg/L 

5. COMMENTS 

/vote: Include comments such as well condifion, 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) Signature 





APPENDIX B 

Laboratory Analytical Reports 
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® 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Brown & Caldwell 

Certificate of Analysis Number: 

02030430 
Report To: Proiect Name: BJ Hobbs 12832-07 

Brown & Caldwell Site: Hobbs, NM 

Rick Rexroad Site Address: 

1415 Louisiana 

Suite 2509 
PO Number: 

Suite 2509 
PO Number: 

Houston 
TX State: New Mexico 

77002- State Cert. No.: 

ph: (713) 759-0999 fax: (713) 308-3886 Date Reported: 3/25/02 

This Report Contains A Total Of 33 Pages 

0 
P 
D 

Excluding This Page 

And 

Chain Of Custody 

0 3/25/02 

Date 

n ; 3 ; T " — i " — 1 | •« — - - ,. • J 1 



0 
0 

® 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Case Narrative for: 

Brown & Caldwell 

Certificate of Analysis Number: 

02030430 
ReDort To: Proiect Name: BJ Hobbs 12832-07 

Brown & Caldwell Site: Hobbs, NM 

Rick Rexroad Site Address: 

1415 Louisiana 

Suite 2509 

Houston 
PO Number: 

TX State: New Mexico 

77002- State Cert. No.: 

ph: (713) 759-0999 fax: (713) 308-3886 Date Reported: 3/25/02 
t_j> 

o 
0 
0 
D 
0 
0 

Matrix spike (MS) and matrix spike duplicate (MSD) samples are chosen and tested at random from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those samples which are spiked by the 
laboratory. Since the MS and MSD are chosen at random from an analytical batch, the sample chosen for spike purposes may or may not 
have been a sample submitted in this sample delivery group. The validity of the analytical procedures for which data is reported in this 
analytical report is determined by the Laboratory Control Sample (LCS) and the Method Blank (MB). The Laboratory Control Sample (LCS) 
and the Method Blank (MB) are processed with the samples and the MS/MSD to ensure method criteria are achieved throughout the entire 
analytical process. 

Any other 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. 

•'Sonia West 

3/25/02 

'Sonia West 

Senior Project Manager 
Date 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
Certificate of Analysis Number: 

02030430 

Reoort To: Brown & Caldwell Proiect Name: BJ Hobbs 12832-07 

Rick Rexroad Site: Hobbs, NM 

| 

1415 Louisiana 

Suite 2509 
Site Address: 

I Houston 

TX PO Number: 

77002- State: New Mexico 
ph: (713)759-0999 fax: (713) 308-3886 

State Cert. No.: 

Fax To: Brown & Caldwell 

Rick Rexroad fax: (713) 308-3886 

Date ReDorted: 3/25/02 

0 

Client Sample ID Lab Sample ID Matrix Date Collected Date Received COC ID HOLD 

(jMVV-1 02030430-01 Water 3/12/02 8:44:00 AM 3/13/02 10:00:00 AM 169963 • 
- MW-3 02030430-02 Water 3/12/02 9:18:00 AM 3/13/02 10:00:00 AM 169963 • 
MW-4 02030430-03 Water 3/12/02 9:40:00 AM 3/13/02 10:00:00 AM 169963 • 
Trip Blank 3/12/02 02030430-04 Water 3/12/02 3/13/02 10:00:00 AM 169963 • 

* 

3/25/02 

ionia West Date f i 
LLfienior Project Manager 

Joel Grice 

Laboratory Director 

Ted Yen 

Quality Assurance Officer 

1 
3/25/02 11:29:10 AM 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID MW-1 Col lected: 03/12/2002 8:44 SPL Sample ID: 02030430-01 

Site: Hobbs, NM 

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

ALKALINITY, B ICARBONATE MCL M2320 B Units: mg/L 
Alkalinity, Bicarbonate 230 2 1 03/15/02 15:30 SN 1070464 

ALKALINITY, CARBONATE MCL M2320 B Units: mg/L 
Alkalinity, Carbonate ND 2 1 03/15/02 15:30 SN 1070522 

CHLORIDE, TOTAL MCL E325.3 Units: mg/L 
Chloride 177 5 5 03/18/02 14:30 CV 1064797 

D I E S E L RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics ND 0.2 1 03/19/02 7:00 AR 1068842 

Surr: n-Pentacosane 92.6 % 18-120 1 03/19/02 7:00 AR 1068842 

PreD Method PreD Date PreD Initials 

SW3510B 03/14/2002 12:11 KL 

FLUORIDE- IC MCL E300 Units: mg/L 
Fluoride 1.2 0.1 1 03/13/02 11:55 ES 1067979 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 03/15/02 5:08 DL 1062097 

Surr: 1,4-Difluorobenzene 101 % 74-121 1 03/15/02 5:08 DL 1062097 
Surr: 4-Bromofluorobenzene 96.0 % 55-150 1 03/15/02 5:08 DL 1062097 

HARDNESS, TOTAL (TITRIMETRIC, EDTA) MCL E130.2 Units: mg/L 
Hardness (As CaC03) 420 25 5 03/19/02 11:45 CV 1068413 

H E A D S P A C E G A S ANALYSIS MCL RSK147 Units: mg/L 
Ethane ND 0.0025 1 03/22/02 11:04 ER 1070786 
Ethylene ND 0.0032 1 03/22/02 11:04 ER 1070786 
Methane 0.007 0.0012 1 03/22/02 11:04 ER 1070786 

MERCURY, TOTAL MCL SW7470A Units: mg/L 
Mercury ND 0.0002 1 03/15/02 12:50 R_T 1063735 

PreD Method PreD Date PreD Initials 

SW7470A 03/15/2002 9:30 R_T 

METALS BY METHOD 6010B, TOTAL MCL SW6010B Units: mg/L 
Arsenic 0.00939 0.005 1 03/15/02 2:12 JS 1062857 
Lead ND 0.005 1 03/15/02 2:12 JS 1062857 
Selenium 0.00549 0.005 1 03/15/02 2:12 JS 1062857 
Barium 0.06 0.005 1 03/19/02 4:04 NS 1068539 
Cadmium ND 0.005 1 03/19/02 4:04 NS 1068539 
Calcium \ 112 0.1 1 03/21/02 2:12 NS 1069154 

Chromium ND 0.01 1 03/19/02 4:04 NS 1068539 

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 
3/25/02 11:30:15 AM 



D HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID MW-1 Col lected: 03/12/2002 8:44 SPL Sample ID: 02030430-01 

Site: Hobbs, NM 

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

Magnesium 27.3 0.1 1 03/19/02 4:04 NS 1068539 

Potassium 2.82 2 1 03/19/02 4:04 NS 1068539 

Silver ND 0.01 1 03/19/02 4:04 NS 1068539 

Sodium 147 0.5 1 03/19/02 4:04 NS 1068539 

PreD Method PreD Date PreD Initials 

SW3010A 03/14/2002 7:30 MW 

NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L 
Nitrogen, Nitrate (As N) 5.7 0.1 1 03/13/02 11:55 ES 1064693 

POLYNUCLEAR AROMATIC HYDROCARBONS MCL SW8310 Units: u g/L 
Acenaphthene ND 0.1 1 03/18/02 19:21 YN 1065582 

Acenaphthylene ND 0.1 1 03/18/02 19:21 YN 1065582 

Anthracene ND 0.1 1 03/18/02 19:21 YN 1065582 

Benz(a)anthracene ND 0.1 1 03/18/02 19:21 YN 1065582 

Benzo(a)pyrene ND 0.1 1 03/18/02 19:21 YN 1065582 
Benzo(b)fluoranthene ND 0.1 1 03/18/02 19:21 YN 1065582 
Benzo(g,h,i)perylene ND 0.1 1 03/18/02 19:21 YN 1065582 
Benzo(k)fluoranthene ND 0.1 1 03/18/02 19:21 YN 1065582 

Chrysene ND 0.1 1 03/18/02 19:21 YN 1065582 

Dibenzo(a,h)anthracene ND 0.1 1 03/18/02 19:21 YN 1065582 

Fluoranthene ND 0.1 1 03/18/02 19:21 YN 1065582 

Fluorene ND 0.1 1 03/18/02 19:21 YN 1065582 
lndeno(1,2,3-cd)pyrene ND 0.1 1 03/18/02 19:21 YN 1065582 

Naphthalene ND 0.1 1 03/18/02 19:21 YN 1065582 

Phenanthrene ND 0.1 1 03/18/02 19:21 YN 1065582 

Pyrene ND 0.1 1 03/18/02 19:21 YN 1065582 
Surr: 1-Fluoronaphthalene 52.7 % 15-96 1 03/18/02 19:21 YN 1065582 

Surr: Phenanthrene-d10 55.5 % 33-108 1 03/18/02 19:21 YN 1065582 

0 

PreD Method PreD Date PreD Initials 

SW3510B 03/15/2002 15:01 DB 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 03/15/02 5:08 DL 1062039 

Ethylbenzene ND 1 1 03/15/02 5:08 DL 1062039 

Toluene ND 1 1 03/15/02 5:08 DL 1062039 

Xylenes.Total ND 1 1 03/15/02 5:08 DL 1062039 

Surr: 4-Bromofluorobenzene 103 % 48-156 1 03/15/02 5:08 DL 1062039 
Surr: 1,4-Difluorobenzene 102 % 72-137 1 03/15/02 5:08 DL 1062039 

SULFATE MCL E300 Units: mg/L 
Sulfate 190 4 20 03/14/02 11:34 ES 1068042 

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 

Ml - Matrix Interference 

3/25/02 11:30:21 AM 

I te - i i i L iUml l - in 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID MW-3 Col lec ted: 03/1272002 9:18 SPL Sample ID: 02030430-02 

Site: Hobbs, NM 

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

ALKALINITY, BICARBONATE MCL M2320 B Units: mg/L 
Alkalinity, Bicarbonate 230 1 03/15/02 15:30 SN 1070465 

ALKALINITY, CARBONATE MCL M2320 B Units: mg/L 
Alkalinity, Carbonate ND 1 03/15/02 15:30 SN 1070523 

CHLORIDE, TOTAL MCL E325.3 Units: mg/L 
Chloride 172 03/18/02 14:30 CV 1064800 

D I E S E L RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics ND 0.2 1 03/19/02 7:37 AR 1068843 

Surr: n-Pentacosane 98.2 % 18-120 03/19/02 7:37 AR 1068843 

PreD Method PreD Date PreD Initials 

SW3510B 03/14/2002 12:11 KL 

FLUORIDE- IC MCL E300 Units: mg/L 
Fluoride 1.4 0.1 03/13/02 11:55 ES 1067980 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 03/15/02 4:43 DL 1062093 

Surr: 1,4-Difluorobenzene 101 % 74-121 03/15/02 4:43 DL 1062093 

Surr: 4-Bromofluorobenzene 96.0 % 55-150 03/15/02 4:43 DL 1062093 

HARDNESS, TOTAL (TITRIMETRIC, EPTA) MCL E130.2 Units: mg/L 
Hardness (As CaC03) 420 25 03/19/02 11:45 CV 1068414 

H E A D S P A C E G A S ANALYSIS MCL RSK147 Units: mg/L 
Ethane ND 0.0025 1 03/22/02 11:15 ER 1070788 

Ethylene ND 0.0032 1 03/22/02 11:15 ER 1070788 

Methane ND 0.0012 1 03/22/02 11:15 ER 1070788 

MERCURY, TOTAL MCL SW7470A Units: mg/L 
Mercury ND 0.0002 1 03/15/02 12:50 R_T 1063736 

PreD Method PreD Date Preo Initials 

SW7470A 03/15/2002 9:30 R_T 

METALS BY METHOD 6010B, TOTAL MCL SW6010B Units: mg/L 
Arsenic 0.00889 0.005 1 03/15/02 2:19 JS 1062858 

Lead ND 0.005 1 03/15/02 2:19 JS 1062858 

Selenium 0.00625 0.005 1 03/15/02 2:19 JS 1062858 

Barium 0.0797 0.005 1 03/19/02 4:10 NS 1068540 

Cadmium ND 0.005 1 03/19/02 4:10 NS 1068540 

Calcium \ 121 0.1 1 03/21/02 2:18 NS 1069155 

Chromium ND 0.01 1 03/19/02 4:10 NS 1068540 

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 
3/25/02 11:30:34 AM 
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HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID MW-3 Col lected: 03/12/2002 9:18 SPL Sample ID: 02030430-02 

Site: Hobbs, NM 

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

Magnesium 20.7 0.1 1 03/19/02 4:10 NS 1068540 

Potassium 4.05 2 1 03/19/02 4:10 NS 1068540 

Silver ND 0.01 1 03/19/02 4:10 NS 1068540 

Sodium 133 0.5 1 03/19/02 4:10 NS 1068540 

PreD Method PreD Date PreD Initials 

SW3010A 03/14/2002 7:30 MW 

NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L 
Nitrogen, Nitrate (As N) 3.86 OJ 1 03/13/02 11:55 ES 1064694 

POLYNUCLEAR AROMATIC HYDROCARBONS MCL SW8310 Units: ug/L 
Acenaphthene ND 0.11 1 03/18/02 19:59 YN 1065583 

Acenaphthylene ND 0.11 1 03/18/02 19:59 YN 1065583 

Anthracene ND 0.11 1 03/18/02 19:59 YN 1065583 

Benz(a)anthracene ND 0.11 1 03/18/02 19:59 YN 1065583 

Benzo(a)pyrene ND 0.11 1 03/18/02 19:59 YN 1065583 

Benzo(b)fluoranthene ND 0.11 1 03/18/02 19:59 YN 1065583 

Benzo(g,h,i)perylene ND 0.11 1 03/18/02 19:59 YN 1065583 

Benzo(k)fluoranthene ND 0.11 1 03/18/02 19:59 YN 1065583 

Chrysene ND 0.11 1 03/18/02 19:59 YN 1065583 

Dibenzo(a,h)anthracene ND 0.11 1 03/18/02 19:59 YN 1065583 

Fluoranthene ND 0.11 1 03/18/02 19:59 YN 1065583 

Fluorene ND 0.11 1 03/18/02 19:59 YN 1065583 

lndeno(1,2,3-cd)pyrene ND 0.11 1 03/18/02 19:59 YN 1065583 

Naphthalene ND 0.11 1 03/18/02 19:59 YN 1065583 

Phenanthrene ND 0.11 1 03/18/02 19:59 YN 1065583 

Pyrene ND 0.11 1 03/18/02 19:59 YN 1065583 

Surr: 1-Fluoronaphthalene 66.5 % 15-96 1 03/18/02 19:59 YN 1065583 

Surr: Phenanthrene-d10 67.1 % 33-108 1 03/18/02 19:59 YN 1065583 

PreD Method PreD Date PreD Initials 

SW3510B 03/15/2002 15:01 DB 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 03/15/02 4:43 DL 1062038 

Ethylbenzene ND 1 1 03/15/02 4:43 DL 1062038 

Toluene ND 1 1 03/15/02 4:43 DL 1062038 

Xylenes.Total ND 1 1 03/15/02 4:43 DL 1062038 

Surr: 4-Bromofluorobenzene 102 % 48-156 1 03/15/02 4:43 DL 1062038 

Surr: 1,4-Difluorobenzene 100 % 72-137 1 03/15/02 4:43 DL 1062038 

S U L F A T E MCL E300 Units: mg/L 
Sulfate 150 2 10 03/14/02 11:34 ES 1068045 

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 
3/25/02 11:30:41 AM 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID MW-4 Col lec ted: 03/12/2002 9:40 SPL Sample ID: 02030430-03 

Site: Hobbs, NM 

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

ALKALINITY, BICARBONATE MCL M2320 B Units: mg/L 
Alkalinity, Bicarbonate 210 2 1 03/15/02 15:30 SN 1070466 

ALKALINITY, CARBONATE MCL M2320 B Units: mg/L 
Alkalinity, Carbonate ND 2 1 03/15/02 15:30 SN 1070524 

CHLORIDE, TOTAL MCL E325.3 Units: mg/L 
Chloride 183 2 2 03/18/02 14:30 CV 1064801 

D I E S E L RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics ND 0.2 1 03/19/02 8:13 AR 1068844 

Surr: n-Pentacosane 93.8 % 18-120 1 03/19/02 8:13 AR 1068844 

PreD Method PreD Date PreD Initials 

SW3510B 03/14/2002 12:11 KL 

FLUORIDE- IC MCL E300 Units: mg/L 
Fluoride 1.2 0.1 1 03/13/02 11:55 ES 1067986 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 03/15/02 4:17 DL 1062090 

Surr: 1,4-Difluorobenzene 102 % 74-121 1 03/15/02 4:17 DL 1062090 

Surr: 4-Bromofluorobenzene 96.3 % 55-150 1 03/15/02 4:17 DL 1062090 

HARDNESS, TOTAL (TITRIMETRIC, EDTA) MCL E130.2 Units: mg/L 
Hardness (As CaC03) 450 25 5 03/19/02 11:45 CV 1068418 

H E A D S P A C E G A S ANALYSIS MCL RSK147 Units: mg/L 
Ethane ND 0.0025 1 03/22/02 11:25 ER 1070983 

Ethylene ND 0.0032 1 03/22/02 11:25 ER 1070983 

Methane 0.0024 0.0012 1 03/22/02 11:25 ER 1070983 

MERCURY, TOTAL MCL SW7470A Units: mg/L 
Mercury ND 0.0002 1 03/15/02 12:50 R_T 1063737 

PreD Method PreD Date PreD Initials 

SW7470A 03/15/2002 9:30 R_T 

METALS BY METHOD 6010B, TOTAL MCL SW6010B Units: mg/L 
Arsenic 0.0101 0.005 1 03/15/02 2:44 JS 1062862 

Lead ND 0.005 1 03/15/02 2:44 JS 1062862 

Selenium ND 0.005 1 03/15/02 2:44 JS 1062862 

Barium 1 0.0805 0.005 1 03/19/02 4:17 NS 1068541 

Cadmium ND 0.005 1 03/19/02 4:17 NS 1068541 

Calcium , 130 0.1 1 03/21/02 2:25 NS 1069156 

Chromium ND 0.01 1 03/19/02 4:17 NS 1068541 

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 
3/25/02 11:30:53 AM 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID MW-4 Col lected: 03/12/2002 9:40 SPL Sample ID: 02030430-03 

Site: Hobbs, NM 

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

Magnesium 20.7 0.1 03/19/02 4:17 NS 1068541 

Potassium 2.79 03/19/02 4:17 NS 1068541 

Silver ND 0.01 03/19/02 4:17 NS 1068541 

Sodium 128 0.5 03/19/02 4:17 NS 1068541 

PreD Method PreD Date PreD Initials 

SW3010A 03/14/2002 7:30 MW 

NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L 
Nitrogen, Nitrate (As N) 8.55 0.1 03/13/02 11:55 ES 

P O L Y N U C L E A R AROMATIC HYDROCARBONS MCL SW8310 Units: ug/L 

1064697 

Acenaphthene ND 0.1 1 03/18/02 16:49 YN 1065581 

Acenaphthylene ND 0.1 1 03/18/02 16:49 YN 1065581 

Anthracene ND 0.1 1 03/18/02 16:49 YN 1065581 

Benz(a)anthracene ND 0.1 1 03/18/02 16:49 YN 1065581 
Benzo(a)pyrene ND 0.1 1 03/18/02 16:49 YN 1065581 
Benzo(b)fluoran thene ND 0.1 1 03/18/02 16:49 YN 1065581 

Benzo(g,h,i)perylene ND 0.1 1 03/18/02 16:49 YN 1065581 

Benzo(k)fluoranthene ND 0.1 1 03/18/02 16:49 YN 1065581 

Chrysene ND 0.1 1 03/18/02 16:49 YN 1065581 

Dibenzo(a,h)anthracene ND 0.1 1 03/18/02 16:49 YN 1065581 

Fluoranthene ND 0.1 1 03/18/02 16:49 YN 1065581 

Fluorene ND 0.1 1 03/18/02 16:49 YN 1065581 
lndeno(1,2,3-cd)pyrene ND 0.1 1 03/18/02 16:49 YN 1065581 

Naphthalene ND 0.1 1 03/18/02 16:49 YN 1065581 

Phenanthrene ND 0.1 1 03/18/02 16:49 YN 1065581 
Pyrene ND 0.1 1 03/18/02 16:49 YN 1065581 

Surr: 1 -Fluoronaphthalene 56.2 % 15-96 1 03/18/02 16:49 YN 1065581 
Surr: Phenanthrene-d10 58.3 % 33-108 1 03/18/02 16:49 YN 1065581 

1 
D 
0 

PreD Method PreD Date PreD Initials 

SW3510B 03/15/2002 15:01 DB 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 03/15/02 4:17 DL 1062037 

Ethylbenzene ND 1 1 03/15/02 4:17 DL 1062037 

Toluene ND 1 1 03/15/02 4:17 DL 1062037 

Xylenes.Total ND 1 1 03/15/02 4:17 DL 1062037 

Surr: 4-Bromofluorobenzene 103 % 48-156 1 03/15/02 4:17 DL 1062037 

Surr: 1,4-Difluorobenzene 101 % 72-137 1 03/15/02 4:17 DL 1062037 

SULFATE MCL E300 Units: mg/L 
Sulfate 160 2 10 03/14/02 11:34 ES 1068046 

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 

Ml - Matrix Interference 

3/25/02 11:31:00 AM 

Jk i M L . LLMIII •' i Hi k \ r * iA> •. j L" <• n&e '—•! ! . . . • • -i . . 1 ", * " — " m r — 1 - " ; — — • — ^ " 'i - . . — : — . - 1 



0 

0 
fl 
a 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID Trip Blank 3/12/02 Col lected: 03/12/2002 0:00 S P L Sample ID: 02030430-04 

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 03/15/02 1:20 DL 1062073 

Surr: 1,4-Difluorobenzene 96.7 % 74-121 1 03/15/02 1:20 DL 1062073 

Surr: 4-Bromofluorobenzene 95.0 % 55-150 1 03/15/02 1:20 DL 1062073 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 03/15/02 1:20 DL 1062030 

Ethylbenzene ND 1 1 03/15/02 1:20 DL 1062030 

Toluene ND 1 1 03/15/02 1:20 DL 1062030 

Xylenes.Total ND 1 1 03/15/02 1:20 DL 1062030 

Surr: 4-Bromofluorobenzene 101 % 48-156 1 03/15/02 1:20 DL 1062030 

Surr: 1,4-Difluorobenzene 102 % 72-137 1 03/15/02 1:20 DL 1062030 

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 

Ml - Matrix Interference 

3/25/02 11:31:03 AM 
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Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs 12832-07 

Analysis: 

§Method: 

Diesel Range Organics 
SW8015B 

WorkOrder: 

Lab Batch ID: 
02030430 
18664 

RunID: 

{Analysis Date: 

"Preparation Date: 

Method Blank 

HP_T_020318B-1068833 Units: 

03/18/2002 20:02 Analyst: 

03/14/2002 12:11 Prep By: 

mg/L 

AR 

KL Method SW3510B 

Samples in Analytical Batch: 

Lab Sample ID 
02030430-01B 

02030430-02B 

02030430-03B 

Client Sample ID 

MW-1 

MW-3 

MW-4 

Analyte Result Rep Limit 
Diesel Ranqe Orqanics ND 0.20 

Sum n-Pentacosane 70.2 18-120 

0 
B 

Laboratory Control Sample (LCS) 

RunID: HP_T_020318B-1068834 

Analysis Date: 03/18/2002 20:38 

Preparation Date: 03/14/2002 12:11 

Units: mg/L 

Analyst: AR 

Prep By: KL Method SW3510B 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Diesel Range Organics 2.5 1.7 66 21 175 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 02030441-02 

RunID: HP_T_020318B-1068836 Units: mg/L 

Analysis Date: 03/18/2002 22:28 Analyst: AR 

Preparation Date: 03/14/2002 12:11 Prep By: Method 

| 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 

jDiesel Range Organics 0.078 5 3.4 66.2 5 3.4 66.0 0.248 39 13 130 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 3/25/02 11:38:24 AM 
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Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs 12832-07 

Analysis: 

Method: 

Headspace Gas Analysis 

RSK147 

WorkOrder: 

Lab Batch ID: 

02030430 

R55822 

RunID: 

^Analysis Date: 

Method Blank 

VARC_020322A-1070780 Units: mg/L 

03/22/2002 9:34 Analyst: ER 

Samples in Analytical Batch: 

Lab Sample ID 
02030430-01G 

02030430-02G 

02030430-03G 

Analyte Result Rep Limit 
Ethane ND 0.0025 
Ethylene ND 0.0032 
Methane ND 0.0012 

Client Sample ID 

MW-1 

MW-3 

MW-4 

Original Sample: 

RunID: 

Analysis Date: 

Sample Duplicate 

02030428-03 
VARC_020322A-1070784 Units: 

03/22/2002 10:52 Analyst: 
mg/L 
ER 

Analyte Sample 
Result 

DUP 
Result 

RPD RPD 
Limit 

Butane ND ND 0 50 
Ethane ND ND 0 50 

Ethylene ND ND 0 50 
Isobutane ND ND 0 50 

Methane 0.0044 0.0049 11 50 

Propane ND ND 0 50 

Propylene ND ND 0 50 

0 
0 
a 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 3/25/0211-38-49 AM 
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Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

D Brown & Caldwell 
BJ Hobbs 12832-07 

ff 
Analysis: 

ethod: 

Purgeable Aromatics 

SW8021B 

WorkOrder: 

Lab Batch ID: 
02030430 

R55390 

RunID: 

r^inalysis Date: 

Method Blank 

HP_U_020314A-1062017 Units: ug/L 

03/14/2002 17:18 Analyst: DL 

Samples in Analytical Batch: 

0 Analyte Result Rep Limit 
Benzene ND 1.0 
Ethylbenzene ND 1.0 
Toluene ND 1.0 
Xylenes.Total ND 1.0 

Sum 1,4-Difluorobenzene 99.0 72-130 
Sum 4-Bromofluorobenzene 100.5 70-130 

Lab Sample ID 

02030430-01A 

02030430-02A 

02030430-03A 

02030430-04A 

Client Sample ID 

MW-1 

MW-3 

MW-4 

Trip Blank 3/12/02 

RunID: 
Analysis Date: 

Laboratory Control Sample (LCS) 

HP_U_020314A-1062016 Units: ug/L 

03/14/2002 16:27 Analyst: DL 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Benzene 50 48 97 70 130 
Ethylbenzene 50 50 99 70 130 

Toluene 50 49 98 70 130 

Xylenes.Total 150 146 97 70 130 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 02030425-01 

RunID: HP_U_020314A-1062018 Units: ug/L 

Analysis Date: 03/14/2002 17:43 Analyst: DL 

1 
I \ 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS 
Result 

MS % 
Recovery 

MSD 
Spike 
Added 

MSD 
Result 

MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

• •• 
ienzene ND 20 19 92.9 20 19 95.7 3.01 21 32 164 

• •• 
ithylbenzene ND 20 19 93.8 20 19 96.4 2.76 19 52 142 

Toluene ND 20 19 93.9 20 19 97.4 3.61 20 38 159 

t-i 

ylenes.Total ND 60 56 93.3 60 57 95.0 1.77 18 53 144 

t-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 

Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 3/25/02 11:39:10 AM 
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Analysis: 

I Method: 

Quality Control Report 

Gasoline Range Organics 

SW8015B 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713)660-0901 

Brown & Caldwell 
BJ Hobbs 12832-07 

WorkOrder: 

Lab Batch ID: 

02030430 

R55392 

1 Method Blank 

RunID: HP_U_020314B-1062062 Units: mg/L 

[Analysis Date: 03/14/2002 17:18 Analyst: DL 

Analyte Result Rep Limit 
Gasoline Ranqe Organics ND 0.10 

Surr: 1,4-Difluorobenzene 103.0 74-121 
Sum 4-Bromofluorobenzene 96.3 55-150 

Samples in Analytical Batch: 

Lab Sample ID 

02030430-01A 

02030430-02A 

02030430-03A 

02030430-04A 

Client Sample ID 

MW-1 

MW-3 

MW-4 

Trip Blank 3/12/02 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

HP_U_020314B-1062061 

03/14/2002 16:52 

Units: mg/L 

Analyst: DL 

Analyte Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

Gasoline Range Organics 1 0.72 72 70 130 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 02030425-02 

RunID: HPJJ_020314B-1062063 Units: mg/L 

Analysis Date: 03/14/2002 18:33 Analyst: DL 

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 

Gasoline Range Organics ND 0.9 0.88 98.2 0.9 0.88 98.3 0.0904 36 36 160 

D 
LT 
• 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 3/25/02 11:39:31 AM 
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Analysis: 

iMethod: 

Quality Control Report 

Polynuclear Aromatic Hydrocarbons 

SW8310 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs 12832-07 

WorkOrder: 

Lab Batch ID: 
02030430 
18700 

RunID: 

| IA nalysis Date: 

"Preparation Date: 

Method Blank 

2_020318A-1065578 Units: ug/L 

03/18/2002 13:38 Analyst: YN 

03/15/2002 15:01 Prep By: DB Method SW3510B 

n 

0 

Samples in Analytical Batch: 

Lab Sample ID 

02030430-01C 

02030430-02C 

02030430-03C 

Client Sample ID 
MW-1 

MW-3 

MW-4 

Analyte Result Rep Limit 

Acenaphthene ND 0.10 
Acenaphthylene ND 0.10 
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 0.10 
Fluorene ND 0.10 
Indenod ,2,3-cd)pyrene ND 0.10 
Naphthalene ND 0.10 
Phenanthrene ND 0.10 
Pyrene ND 0.10 

Sum 1-Fluoronaphthalene 74.5 15-96 
Sum Phenanthrene-d10 74.8 33-108 

0 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

Preparation Date: 

2_020318A-1065579 

03/18/2002 14:16 

03/15/2002 15:01 

Units: ug/L 

Analyst: YN 

Prep By: DB Method SW3510B 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Acenaphthene 0.5 0.34 68 45 97 

Acenaphthylene 0.5 0.37 73 42 122 

Anthracene 0.5 0.32 64 42 106 

Benz(a)anthracene 0.5 0.36 72 49 119 

Benzo(a)pyrene 0.5 0.35 69 54 105 

Benzo(b)fluoranthene 0.5 0.36 73 48 127 

Benzo(g,h,i)perylene 0.5 0.38 77 39 107 

Benzo(k)fluoranthene 0.5 0.36 71 53 119 

Chrysene 0.5 0.34 68 51 144 

Dibenzo(a,h)anthracene 0.5 0.39 78 40 114 

Fluoranthene 0.5 0.34 68 45 126 

Fluorene 0.5 0.34 69 46 107 

lndeno(1,2,3-cd)pyrene 0.5 0.39 77 45 109 

'* Qualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 3/25/02 11:39:52 AM 
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Analysis: 

{Method: 

Quality Control Report 

Polynuclear Aromatic Hydrocarbons 

SW8310 

Brown & Caldwell 
BJ Hobbs 12832-07 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

WorkOrder: 

Lab Batch ID: 

02030430 

18700 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

Preparation Date: 

2_020318A-1065579 

03/18/2002 14:16 

03/15/2002 15:01 

Units: 

Analyst: 

Prep By: 

ug/L 

YN 

DB Method SW3510B 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Naphthalene 0.5 0.33 66 44 90 

Phenanthrene 0.5 0.35 69 47 128 

Pyrene 0.5 0.35 70 51 135 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 

RunID: 

Analysis Date: 

Preparation Date: 

02030427-01 

2_020318A-1065586 

03/18/2002 21:53 

03/15/2002 15:01 

Units: 

Analyst: 

Prep By: 

ug/L 

YN 

DB Method SW3510B 

L 

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 0.25 49.3 0.5 0.23 45.4 8.21 30 1 124 

Acenaphthylene ND 0.5 0.25 50.7 0.5 0.23 46.5 8.79 30 1 139 

Anthracene ND 0.5 0.24 47.3 0.5 0.22 44.2 6.81 30 1 126 

Benz(a)anthracene ND 0.5 0.28 56.4 0.5 0.27 53.4 5.43 30 12 135 

Benzo(a)pyrene ND 0.5 0.27 54.4 0.5 0.26 51.4 5.65 30 1 128 

Benzo(b)fluoranthene ND 0.5 0.28 57.0 0.5 0.27 53.9 5.51 30 6 150 

penzo(g,h,i)perylene ND 0.5 0.3 59.3 0.5 0.28 55.8 6.05 30 1 116 

Benzo(k)fiuoranthene ND 0.5 0.28 56.2 0.5 0.27 53.1 5.68 30 5 159 

fchrysene ND 0.5 0.27 53.5 0.5 0.25 50.4 5.92 30 1 199 

Dibenzo(a,h)anthracene ND 0.5 0.31 61.2 0.5 0.29 57.8 5.71 30 1 110 

w. Fluoranthene ND 0.5 0.26 52.1 0.5 0.25 49.1 6.01 30 14 123 
m Fluorene ND 0.5 0.26 51.0 0.5 0.24 47.2 7.75 30 1 142 

lndeno(1,2,3-cd)pyrene ND 0.5 0.29 57.0 0.5 0.27 53.5 6.46 30 1 116 

Naphthalene ND 0.5 0.24 47.4 0.5 0.22 44.1 7.22 30 1 122 

Phenanthrene ND 0.5 0.26 51.1 0.5 0.24 47.7 6.81 30 1 155 

Pyrene ND 0.5 0.28 56.4 0.5 0.27 53.1 5.98 30 1 140 

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

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 3/25/02 11:39:52 AM 
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0 
Analysis: 

/lethod: 

Quality Control Report 

Metals by Method 601 OB, Total 

SW6010B 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs 12832-07 

WorkOrder: 

Lab Batch ID: 
02030430 

18657 

RunID: 

]• (Analysis Date 

•^Preparation Date: 03/14/2002 7:30 

Method Blank 

TJA_020318F-1068520 Units: 

03/19/2002 1:59 Analyst 

Samples in Analytical Batch: 

mg/L 

NS 

Prep By: MW Method SW301 OA 

Lab Sample ID 

02030430-01D 

02030430-02D 

02030430-03D 

Analyte Result Rep Limit 
Barium ND 0.005 
Cadmium ND 0.005 
Chromium ND 0.01 
Maqnesium ND 0.1 
Potassium ND 2 
Silver ND 0.01 
Sodium ND 0.5 

Client Sample ID 

MW-1 
MW-3 
MW-4 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

Preparation Date: 

TJA_020318F-1068521 Units: 

03/19/2002 2:05 Analyst: 

03/14/2002 7:30 Prep By: 

mg/L 

NS 

MW Method SW3010A 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Barium 1 0.895 90 80 120 
Cadmium 1 0.957 96 80 120 
Chromium 1 0.999 100 80 120 
Magnesium 1 0.974 97 80 120 

Potassium 10 10.1 101 80 120 
Silver 1 0.971 97 80 120 

Sodium 1 0.958 96 80 120 

Post Digestion Spike (PDS) / Post Digestion Spike Duplicate (PDSD) 

Sample Spiked: 

RunID: 

• Analysis Date: 

tLPreparation Date: 

02030442-05 

TJA_020318F-1068526 Units: mg/L 

03/19/2002 2:36 Analyst: NS 

03/14/2002 7:30 Prep By: Method 

| Analyte 

I 

Sample 
Result 

PDS 
Spike 
Added 

PDS 
Result 

PDS % 
Recovery 

PDSD 
Spike 
Added 

PDSD 
Result 

PDSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

"^Magnesium 69.3 1 71.1 171 * 1 70 64.1 * 91.2* 20 75 125 

U 'otassium 57.5 10 69.3 118 10 68.9 114 3.2 20 75 125 

Sodium 125 1 125 34.2* 1 121 -340* 245* 20 75 125 

Matrix Spike ( MS) / Matrix Spike Duplicate (M SD) 

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

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 3/25/02 11:40:13 AM 



Analysis: 

Method: 

Quality Control Report 

Metals by Method 601 OB, Total 

SW6010B 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs 12832-07 

WorkOrder: 

Lab Batch ID: 
02030430 

18657 

Sample Spiked: 

RunID: 

Analysis Date: 

Preparation Date: 

02030442-05 

TJA_020318F-1068523 Units: 

03/19/2002 2:17 Analyst: 

03/14/2002 7:30 Prep By: 

mg/L 

NS 

MW 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 

Barium 0.21 1 1.06 84.8 1 1.14 92.5 8.59 20 75 125 

Cadmium ND 1 0.914 91.4 1 0.941 94.1 2.89 20 75 125 

Chromium ND 1 0.918 91.8 1 0.963 96.3 4.75 20 75 125 

Magnesium 69 1 63.2 -618 * 1 67.3 -204* 101 * 20 75 125 

Potassium 58 10 64.8 72.7* 10 67.1 96.2 27.9* 20 75 125 

Silver ND 1 0.946 94.6 1 0.965 96.5 1.99 20 75 125 
Sodium 120 1 113 -1160* 1 123 -225 * 135* 20 75 125 

0 

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

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 3/25/02 11:40:13 AM 
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Analysis: 

1 Method: 

Quality Control Report 

Metals by Method 601 OB, Total 

SW6010B 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs 12832-07 

WorkOrder: 

Lab Batch ID: 
02030430 
18657-T 

RunID: 

f [Analysis Date: 

Method Blank 

TJAT_020314B-1062837 Units: 

'Preparation Date: 

03/14/2002 23:57 

03/14/2002 7:30 

Analyst: 

Prep By: 

mg/L 

JS 

MW Method SW3010A 

0 
Ll 
0 
• 

Samples in Analytical Batch: 

Lab Sample ID 

02030430-01D 

02030430-02D 

02030430-03D 

Client Sample ID 

MW-1 

MW-3 

MW-4 

Analyte Result Rep Limit 

Arsenic ND 0.005 
Lead ND 0.005 
Selenium ND 0.005 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

Preparation Date: 

TJATJJ20314B-1062838 Units: 

03/15/2002 0:03 Analyst: 

03/14/2002 7:30 Prep By: 

mg/L 

JS 

MW Method SW3010A 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Arsenic 1 0.995 99 80 120 

Lead 1 0.978 98 80 120 
Selenium 1 1.01 101 80 120 

0 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 

RunID: 

Analysis Date: 

Preparation Date: 

02030442-05 
TJAT_020314B-1062840 Units: 

03/15/2002 0:17 Analyst: 

03/14/2002 7:30 Prep By: 

mg/L 

JS 

MW Method SW3010A 

'I Analyte Sample MS MS MS% MSD MSD MSD % RPD RPD Low High 
j Result Spike Result Recovery Spike Result Recovery Limit Limit Limit 

Added Added 

I \rsenic 0.014 1 0.997 98.3 1 1.03 101 3.16 20 75 125 

iead ND 1 0.907 90.4 1 0.949 94.6 4.48 20 75 125 

Selenium ND 1 0.991 99.1 1 1.03 103 4.31 20 75 125 

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

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
| rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 3/25/02 11:40:38 AM 
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Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713)660-0901 

Brown & Caldwell 

•JI. BJ Hobbs 12832-07 

Analysis: Metals by Method 6010B, Total WorkOrder: 02030430 

Method: SW6010B Lab Batch ID: 18657A 

u Method Blank Samples in Analytical Batch: 

RunID: TJA_020320D-1069137 

03/21/2002 0:15 Analysis Date: 

"Preparation Date: 03/14/2002 7:30 

Units: mg/L 

Analyst: NS 

Prep By: MW Method SW301 OA 

Lab Sample ID 

02030430-01D 

02030430-02D 

02030430-03D 

Client Sample ID 

MW-1 

MW-3 

MW-4 

Analyte Result Rep Limit 
Calcium ND 0.1 
Sodium ND 0.5 

RunID: 

Analysis Date: 

Preparation Date: 

Laboratory Control Sample (LCS) 

TJA_020320D-1069138 Units: 

03/21/2002 0:21 Analyst: 

03/14/2002 7:30 Prep By: 

mg/L 

NS 

MW Method SW3010A 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Calcium 1 0.965 96 80 120 

Sodium 1 1.04 104 80 120 

Post Digestion Spike (PDS) / Post Digestion Spike Duplicate (PDSD) 

ample Spiked: 02030442-05 

RunID: TJA_020320D-1069143 Units: mg/L 

Analysis Date: 03/21/2002 0:52 Analyst: NS 

Preparation Date: 03/14/2002 7:30 Prep By: Method 

in 

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 145 1 145 -6.6* 1 143 -190* 187* 20 75 125 

Sodium 126 1 124 -210 * 1 125 -110* 66.7* 20 75 125 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 

RunID: 

Analysis Date: 

Preparation Date: 

02030442-05 
TJA_020320D-1069140 Units: 

03/21/2002 0:34 Analyst: 

03/14/2002 7:30 Prep By: 

mg/L 

NS 

MW Method SW3010A 

Analyte Sample MS MS MS% MSD MSD MSD % RPD RPD Low High 

sj Result Spike 
Added 

Result Recovery Spike 
Added 

Result Recovery Limit Limit Limit 

I ' Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

Ll The percent recoveries for QC samples are correct as reported. Due to significant figures and 
Iff rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 



Analysis: 

1 Method: 

Quality Control Report 

Metals by Method 601 OB, Total 
SW6010B 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs 12832-07 

WorkOrder: 

Lab Batch ID: 
02030430 

18657A 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 02030442-05 
RunID: TJA_020320D-1069140 

Analysis Date: 03/21/2002 0:34 

Preparation Date: 03/14/2002 7:30 

Units: mg/L 

Analyst: NS 

Prep By: MW Method SW301 OA 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS 
Result 

MS % 
Recovery 

MSD 
Spike 
Added 

MSD 
Result 

MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Calcium 140 1 137 -757* 1 139 -539 * 33.6* 20 75 125 

Sodium 130 1 118 -722 * 1 119 -703 * 2.62 20 75 125 

0 

D 

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

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 3/25/02 11:41:01 AM 
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Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs 12832-07 

Analysis: 

ll Method: 
Mercury, Total 
SW7470A 

WorkOrder: 

Lab Batch ID: 
02030430 

18720 

RunID: 

Analysis Date: 

Preparation Date: 

Method Blank 

HGL_020315B-1063715 Units: 

03/15/2002 12:50 

03/15/2002 9:30 

Analyst: 

Prep By: 

mg/L 

R_T 

R_T Method SW7470A 

0 

Samples in Analytical Batch: 

Lab Sample ID 

02030430-01D 

02030430-02D 

02030430-03D 

Client Sample ID 
MW-1 

MW-3 

MW-4 

Analyte Result Rep Limit 

Mercury ND 0.0002 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

Preparation Date: 

HGL_020315B-1063717 Units: 

03/15/2002 12:50 Analyst: 

03/15/2002 9:30 Prep By: 

mg/L 

R_T 

R T Method SW7470A 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Mercury 0.002 0.00212 106 80 120 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 02030325-01 

RunID: HGL_020315B-1063719 

Analysis Date: 03/15/2002 12:50 

Preparation Date: 03/15/2002 9:30 

Units: mg/L 

Analyst: R_T 

Prep By: R_T 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 

fvlercury ND 0.002 0.00202 101 0.002 0.0022 110 8.53 20 75 125 

Qualifiers: Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 

ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

3/25/02 11:41:22 AM 
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0-
0 

Analysis: 

iMethod: 

® 
Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs 12832-07 

Nitrogen, Nitrate (As N) 

E300 

WorkOrder: 

Lab Batch ID: 

02030430 

R55540 

Method Blank 

RunID: WET_020313S-1064679 Units: mg/L 

Analysis Date: 03/13/2002 11:55 Analyst: ES 

Samples in Analytical Batch: 

Lab Sample ID 

02030430-01F 

Analyte Result Rep Limit 
Nitrogen, Nitrate (As N) ND| O.IO 

Client Sample ID 

MW-1 

in 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

WET_020313S-1064680 

03/13/2002 11:55 

Units: mg/L 

Analyst: ES 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Nitrogen, Nitrate (As N) 10 9.46 95 90 110 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

D 
Sample Spiked: 

RunID: 

Analysis Date: 

02030425-01 

WET_020313S-1064682 

03/13/2002 11:55 
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 

Nitrogen, Nitrate (As N) 3.0 10 12.6 95.9 10 12.6 95.7 0.271 20 76 124 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 

ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

3/25/02 11:41:44 AM 



D 
Q 

Q 
Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs 12832-07 

ft 
Analysis: 

ethod: 

Nitrogen, Nitrate (As N) 

E300 

WorkOrder: 

Lab Batch ID: 

02030430 

R55540A 

Method Blank Samples in Analytical Batch: 

RunID: WET_020313S-1064679 Units: mg/L Lab Sample ID Client SamDle ID 

Analysis Date: 03/13/2002 11:55 Analyst: ES 02030430-02F MW-3 

_ 
02030430-03F MW-4 

• 
Analyte Result Rep Limit 

Nitrogen, Nitrate (As N) ND 0.10 

Laboratory Control Sample (LCS) 

D 
RunID: 

Analysis Date: 

WET_020313S-1064680 

03/13/2002 11:55 

Units: mg/L 

Analyst: ES 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Nitrogen, Nitrate (As N) 10 9.46 95 90 110 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 02030430-02 

RunID: WET_020313S-1064695 Units: mg/L 

Analysis Date: 03/13/2002 11:55 Analyst: ES 

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 

Nitrogen, Nitrate (As N) 3.9 10 13.5 96.7 10 13.4 95.4 1.36 20 76 124 

0 
D 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 3/25/0211:42:08 AM 



Analysis: 

ethod: 

1 ^ 
Quality Control Report 

Chloride, Total 

E325.3 

Brown & Caldwell 
BJ Hobbs 12832-07 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

WorkOrder: 

Lab Batch ID: 

02030430 

R55542A 

Method Blank 

RunID: WET_020318L-1064782 Units: mg/L 

nalysis Date: 03/18/2002 14:30 Analyst: CV 

D 

Samples in Analytical Batch: 

Lab Sample ID 

02030430-01E 

02030430-02E 

02030430-03E 

Client Sample ID 
MW-1 

MW-3 

MW-4 

Analyte Result Rep Limit 
Chloride ND 1.0 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

WET_020318L-1064784 

03/18/2002 14:30 

Units: mg/L 

Analyst: CV 

D 

D 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Chloride 143 141 99 90 110 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 

RunID: 

Analysis Date: 

02030430-01 

WET_020318L-1064798 

03/18/2002 14:30 
Units: mg/L 

Analyst: CV 

1 Analyte Sample MS MS MS% MSD MSD MSD % RPD RPD Low High 
J Result Spike Result Recovery Spike Result Recovery Limit Limit Limit 

Added Added 

Chloride 180 250 426 99.9 250 431 102 1.71 20 85 115 

[ 

I I Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 3/25/02 11:42:29 AM 



® 
Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs 12832-07 

Analysis: 
Method: 

Fluoride-IC 

E300 
WorkOrder: 

Lab Batch ID: 
02030430 
R55674 

RunID: 

ilUAnalysis Date: 

Method Blank 

WET_020313T-1067964 Units: mg/L 

03/13/2002 11:55 Analyst: ES 

Samples in Analytical Batch: 

Lab Sample ID 
02030430-01F 

Client Sample ID 
MW-1 

Analyte Result Rep Limit 
Fluoride ND 0.10 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

WET_020313T-1067965 

03/13/2002 11:55 

Units: mg/L 

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: 

RunID: 

Analysis Date: 

02030425-01 

WET_020313T-1067967 

03/13/2002 11:55 
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 

:luoride 1.4 10 9.8 84.1 10 9.7 82.4 1.97 20 80 120 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

j; | The percent recoveries for QC samples are correct as reported. Due to significant figures and 
Jj rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 

3/25/02 11:42:52 AM 
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Analysis: 

Method: 

1 ^ 
Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs 12832-07 

Fluoride-IC 

E300 

WorkOrder: 

Lab Batch ID: 
02030430 

R55674A 

RunID: 

^Analys is Date: 

D 

Method Blank 

WET_020313T-1067964 Units: mg/L 

03/13/2002 11:55 Analyst: ES 

Samples in Analytical Batch: 

Lab Sample ID 

02030430-02F 

02030430-03F 

Analyte Result Rep Limit 
Fluoride ND 0.10 

Client Sample ID 
MW-3 
MW-4 

D RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

WET_020313T-1067965 

03/13/2002 11:55 

Units: mg/L 

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: 

RunID: 

Analysis Date: 

02030430-02 

WET_020313T-1067981 

03/13/2002 11:55 
Units: mg/L 

Analyst: ES 

. 1 

' t Analyte Sample 
Result 

MS 
Spike 
Added 

MS 
Result 

MS % 
Recovery 

MSD 
Spike 
Added 

MSD 
Result 

MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

ll^luoride 1.4 10 9.5 81.0 10 9.4 80.1 1.18 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 

Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 3/25/02 11:43:15 AM 
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Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs 12832-07 

1*1 
u. 

Analysis: 

Method: 

Sulfate 

E300 

WorkOrder: 02030430 

Lab Batch ID: R55679A 

p 
n 

Method Blank Samples in Analytical Batch: 

RunID: 

gAnalysis Date: 

WET_020314S-1068028 Units: 

03/14/200211:34 Analyst: 

mg/L 

ES 

Lab Sample ID Client Sample ID 

02030430-01F MW-1 

02030430-02F MW-3 

0 
02030430-03F 

Analyte Result Rep Limit 
Sulfate ND 0.20 

MW-4 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

WET_020314S-1068029 

03/14/2002 11:34 

Units: mg/L 

Analyst: ES 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Sulfate 10 9.9 99 90 110 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 

RunID: 

Analysis Date: 

02030430-01 

WET_020314S-1068043 

03/14/2002 11:34 
Units: mg/L 

Analyst: ES 

< 
rt 
3' I Analyte Sample 

Result 
MS 

Spike 
Added 

MS 
Result 

MS% 
Recovery 

MSD 
Spike 
Added 

MSD 
Result 

MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

p {Sulfate 190 200 390 99.2 200 390 99.5 0.262 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 

Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

1 The percent recoveries for QC samples are correct as reported. Due to significant figures and 
f j rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 3/25/02 11:43:39 AM 
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Analysis: 

/lethod: 

Quality Control Report 

Hardness, Total (Titrimetric, EDTA) 

E130.2 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs 12832-07 

WorkOrder: 

Lab Batch ID: 
02030430 

R55701 

Method Blank 

RunID: WET_020319U-1068403 Units: mg/L 

Analysis Date: 03/19/2002 11:45 Analyst: CV 

0 

Samples in Analytical Batch: 

Lab Sample ID 
02030430-01D 

02030430-02D 

02030430-03D 

Client Sample ID 

MW-1 

MW-3 

MW-4 

Analyte Result Rep Limit 
Hardness (As CaCQ3) ' ND 5.0 

Laboratory Control Sample (LCS) 

D 

RunID: 

Analysis Date: 

WET.020319U-1068405 

03/19/2002 11:45 

Units: mg/L 

Analyst: CV 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Hardness (As CaC03) 202 200 101 94 108 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 02030425-01 

RunID: WET_020319U-1068407 Units: mg/L 

Analysis Date: 03/19/2002 11:45 Analyst: CV 

; I 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) 420 500 920 100 500 920 100 0 20 81 111 

D 

"^Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

PlThe percent recoveries for QC samples are correct as reported. Due to significant figures and 
l irounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 3/25/02 11:44:03 AM 
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la 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

Quality Control Report (713) 660-0901 

Brown & Caldwell 
BJ Hobbs 12832-07 

Analysis: Alkalinity, Bicarbonate WorkOrder: 02030430 

Method: M2320 B Lab Batch ID: R55803A 

Method Blank Samples in Analytical Batch: 

RunID: 

J; j Analysis Date: 

0 

WET_020315S-1070451 

03/15/2002 15:30 

Units: mg/L 

Analyst: SN 
Lab Sample ID 

02030430-01E 

02030430-02E 

02030430-03E 

Analyte Result Rep Limit 
Alkalinity, Bicarbonate ND| 2.0 

Client Sample ID 

MW-1 

MW-3 

MW-4 

0 
0 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

WET_020315S-1070453 Units: mg/L 

03/15/2002 15:30 Analyst: SN 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Alkalinity, Bicarbonate 80.3 80 100 90 110 

Sample Duplicate 

Original Sample: 

RunID: 

Analysis Date: 

02030430-03 

WET_020315S-1070466 

03/15/2002 15:30 

Units: mg/L 

Analyst: SN 

0 
Analyte Sample 

Result 
DUP 
Result 

RPD RPD 
Limit 

Alkalinity, Bicarbonate 210 210 0 20 

f Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

i; The percent recoveries for QC samples are correct as reported. Due to significant figures and 
jyrounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 3/25/0211-44-27 AM 
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Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs 12832-07 

D 
Analysis: 
Method: 

Alkalinity, Carbonate 

M2320 B 

WorkOrder: 

Lab Batch ID: 
02030430 
R55804A 

Method Blank Samples in Analytical Batch: 

WET_020315T-1070509 Units: mg/L Lab Sample ID Client Sample ID 

r. 03/15/2002 15:30 Analyst: SN 02030430-01E MW-1 

02030430-02E MW-3 

02030430-03E MW-4 

Analyte I Result Rep Limit 
Alkalinity, Carbonate | ND 2.0 

RunID: 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

WET_020315T-1070511 Units: mg/L 

03/15/2002 15:30 Analyst: SN 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Alkalinity, Carbonate 80.3 80 100 90 110 

Original Sample: 

RunID: 

Analysis Date: 

Sample Duplicate 

02030430-03 

WET_020315T-1070524 Units: 

03/15/2002 15:30 Analyst: 

mg/L 

SN 

Analyte Sample 
Result 

DUP 
Result 

RPD RPD 
Limit 

Alkalinity, Carbonate ND ND 0 20 

§ Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

§ The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 3/25/02 11:44:50 AM 
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0 
0 
0 

0 
D 

Sample Receipt Checklist 

And 
Chain of Custody 

3/25/02 11:44:50 AM 
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HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713)660-0901 

Sample Receipt Checklist 

Workorder: 02030430 

Date and Time Received: 3/13/02 10:00:00 AM 

Temperature: 4 

Received By: DS 

Carrier name: FedEx 

Chilled by: Water Ice 

-| _ Shipping container/cooler in good condition? Yes 0 N o D Not Present EH 

2 Custody seals intact on shippping container/cooler? Yes 0 N o D Not Present Q 

g Custody seals intact on sample bottles? Yes • N o D Not Present 0 

4_ Chain of custody present? Yes 0 N o D 

g Chain of custody signed when relinquished and received? Yes 0 N o D 

g Chain of custody agrees with sampie labels? Yes 0 No • 

•j Samples in proper container/bottle? Yes 0 N o D 

g Sample containers intact? Yes 0 No • 

Q Sufficient sample volume for indicated test? Yes 0 No • 

-j Q All samples received within holding time? Yes 0 N o D 

-| -j Container/Temp Blank temperature in compliance? Yes 0 N o D 

1 2 . W a t e r " V 0 A v i a , s n a v e z e r 0 headspace? Yes 0 N o D Not Applicable O 

13_ Water - pH acceptable upon receipt? 

i 

Yes 0 N o D Not Applicable Q 

0 
0 
0 
D 

0 
0 
D 
0 
B 
0 
3 

SPL Representative: 

Client Name Contacted: 

Contact Date & Time: 

Non Conformance 
Issues: 

Client Instructions: 

3/25/02 11:44:51 AM 
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W=water S=soil 
SL=sludge 0=other: 

3 
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t? 
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P=plastic A=amber glass §" 
G=glass V=vial a 

1 = 1 liter 4=4oz 40=vial g. 
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HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Brown & Caldwell 

Certificate of Analysis Number: 

02030425 
Report To: Proiect Name: BJ Hobbs 12832-017 

Brown & Caldwell Site: Hobbs,NM 

Rick Rexroad Site Address: 

1415 Louisiana 

Suite 2509 

Houston 
PO Number: 

TX State: New Mexico 

77002- State Cert. No.: 

ph: (713) 759-0999 fax: (713) 308-3886 Date ReDorted: 3/25/02 

0 
0 
D 
0 
0 

This Report Contains A Total Of 29 Pages 

Excluding This Page 

And 

Chain Of Custody 

3/25/02 

Date 

•|HEi.._ StHli j " i l l i l l Ti i-S - i t V i i» V i ' » ' " "i • tt," H , , " , , | ' . ^ - , „ ™ _ . - . . . . . . » | ( „ _ . _ . . . . . . „ , . . ,| « 
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0 
0 
D 
D 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Case Narrative for: 

Brown & Caldwell 

Certificate of Analysis Number: 

02030425 
Reoort To: Proiect Name: BJ Hobbs 12832-017 

Brown & Caldwell Site: Hobbs,NM 

Rick Rexroad Site Address: 

1415 Louisiana 

Suite 2509 
PO Number: 

Suite 2509 
PO Number: 

Houston 
PO Number: 

TX State: New Mexico 

77002- State Cert. No.: 

ph: (713) 759-0999 fax: (713) 308-3886 Date ReDorted: 3/25/02 

0 

Matrix spike (MS) and matrix spike duplicate (MSD) samples are chosen and tested at random from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those samples which are spiked by the 
laboratory. Since the MS and MSD are chosen at random from an analytical batch, the sample chosen for spike purposes may or may not 
have been a sample submitted in this sample delivery group. The validity of the analytical procedures for which data is reported in this 
analytical report is determined by the Laboratory Control Sample (LCS) and the Method Blank (MB). The Laboratory Control Sample (LCS) 
and the Method Blank (MB) are processed with the samples and the MS/MSD to ensure method criteria are achieved throughout the entire 
analytical process. 

Any other 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. 

D 

3/25/02 

Sonia West 

Senior Project Manager 
Date 

—,———j '•• • " . — — " •——I 



0 
D 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
Certificate of Analysis Number: 

02030425 

Report To: Brown & Caldwell Proiect Name: BJ Hobbs 12832-017 

Rick Rexroad 

1415 Louisiana 

Suite 2509 

Site: 

Site Address: 

Hobbs,NM 

Houston 

TX PO Number: 

77002-

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

State Cert. No.: 

New Mexico 

Fax To: Brown & Caldwell 

Rick Rexroad fax: (713)308-3886 
Date ReDorted: 3/25/02 

0 

Client Sample ID Lab Sample ID Matrix Date Collected Date Received COC ID HOLD 

MW-5 02030425-01 Water 3/12/02 8:15:00 AM 3/13/02 10:00:00 AM 169961 • 
MW-7 02030425-02 Water 3/12/02 10:34:00 AM 3/13/02 10:00:00 AM 169961 • 
MW-8 02030425-03 Water 3/12/02 10:19:00 AM 3/13/02 1 0:00:00 AM 169961 • 
Trip Blank-2 02030425-04 Water 3/12/02 3/13/02 10:00:00 AM 169961 • 

a 

3/25/02 

[Sonia West 

Senior Project Manager 

Date 

Joel Grice 

Laboratory Director 

Ted Yen 

Quality Assurance Officer 

3/25/02 10:44:07 AM 
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D 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID MW-5 Col lected: 03/12/2002 8:15 SPL Sample ID: 02030425-01 

Site: Hobbs,NM 

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

ALKALINITY, B ICARBONATE MCL M2320 B Units: mg/L 
Alkalinity, Bicarbonate 260 2 1 03/15/02 15:30 SN 1070454 

ALKALINITY, C A R B O N A T E MCL M2320 B Units: mg/L 
Alkalinity, Carbonate ND 2 1 03/15/02 15:30 SN 1070512 

CHLORIDE, TOTAL MCL E325.3 Units: mg/L 
Chloride 127 2 2 03/14/02 11:00 CV 1061396 

D I E S E L RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics ND 0.24 1 03/19/02 4:34 AR 1068838 

Surr: n-Pentacosane 80.5 % 18-120 1 03/19/02 4:34 AR 1068838 

PreD Method PreD Date PreD Initials 

SW3510B 03/14/2002 12:11 KL 

s 

0 

FLUORIDE- IC MCL E300 Units: mg/L 
Fluoride 1.4 0.1 03/13/02 11:55 ES 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 03/14/02 22:22 DL 

Surr: 1,4-Difluorobenzene 101 % 74-121 03/14/02 22:22 DL 

Surr: 4-Bromofluorobenzene 96.3 % 55-150 03/14/02 22:22 DL 

HARDNESS, TOTAL (TITRIMETRIC, EPTA) MCL E130.2 Units: mg/L 
Hardness (As CaC03) 420 50 10 03/19/02 11:45 CV 

H E A D S P A C E G A S ANALYSIS MCL RSK147 Units: mg/L 
Ethane ND 0.0025 1 03/22/02 10:12 ER 

Ethylene ND 0.0032 03/22/02 10:12 ER 

Methane ND 0.0012 03/22/02 10:12 ER 

MERCURY, TOTAL MCL SW7470A Units: mg/L 
Mercury 0.000243 0.0002 03/15/02 12:50 R_T 

PreD Method PreD Date PreD Initials 

SW7470A 03/15/2002 9:30 R_T 

1067966 

1062071 

1062071 
1062071 

1068406 

1070781 

1070781 
1070781 

1063730 

0 
D 
0 

METALS BY METHOD 6010B, TOTAL MCL SW6010B Units: mg/L 
Arsenic 0.0104 0.005 1 03/15/02 1:41 JS 

Lead ND 0.005 03/15/02 1:41 JS 

Selenium 0.00558 0.005 03/15/02 1:41 JS 
Barium 0.0524 0.005 03/19/02 3:33 NS 

Cadmium ND 0.005 03/19/02 3:33 NS 

Calcium 143 0.1 03/21/02 1:06 NS 

Chromium ND 0.01 03/19/02 3:33 NS 

1062852 

1062852 

1062852 

1068534 

1068534 

1069145 

1068534 

0 

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 

Ml - Matrix Interference 

3/25/02 10:44:54 AM 

WT i TFT 



Client Sample ID MW-5 Col lected: 03/12/2002 8:15 SPL Sample ID: 02030425-01 

Site: Hobbs,NM 

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

Magnesium 13 0.1 1 03/19/02 3:33 NS 1068534 

Potassium 3J55 2 1 03/19/02 3:33 NS 1068534 

Silver ND fXOI 1 03/19/02 3:33 NS 1068534 

Sodium 145 05 1 03/19/02 3:33 NS 1068534 

Prep Method PreD Date PreD Initials 

SW3010A 03/14/2002 7:30 MW 

NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L 
Nitrogen, Nitrate (As N) 2.98 0.1 1 03/13/02 11:55 ES 1064681 

P O L Y N U C L E A R AROMATIC HYDROCARBONS MCL SW8310 Units: ug/L 
Acenaphthene ND 0.1 1 03/18/02 20:37 YN 1065584 

Acenaphthylene ND 0.1 1 03/18/02 20:37 YN 1065584 

Anthracene ND 0.1 1 03/18/02 20:37 YN 1065584 

Benz(a)anthracene ND 0.1 1 03/18/02 20:37 YN 1065584 

Benzo(a)pyrene ND 0.1 1 03/18/02 20:37 YN 1065584 
Benzo(b)fluoranthene ND 0.1 1 03/18/02 20:37 YN 1065584 

Benzo(g,h,i)perylene ND 0.1 1 03/18/02 20:37 YN 1065584 
Benzo(k)fluoranthene ND 0.1 1 03/18/02 20:37 YN 1065584 

Chrysene ND 0.1 1 03/18/02 20:37 YN 1065584 

Dibenzo(a,h)anthracene ND 0.1 1 03/18/02 20:37 YN 1065584 

Fluoranthene ND 0.1 1 03/18/02 20:37 YN 1065584 

Fluorene ND 0.1 1 03/18/02 20:37 YN 1065584 
lndeno(1,2,3-cd)pyrene ND 0.1 1 03/18/02 20:37 YN 1065584 

Naphthalene ND 0.1 1 03/18/02 20:37 YN 1065584 

Phenanthrene ND 0.1 1 03/18/02 20:37 YN 1065584 

Pyrene ND 0.1 1 03/18/02 20:37 YN 1065584 
Surr: 1-Fluoronaphthalene 73.3 % 15-96 1 03/18/02 20:37 YN 1065584 

Surr: Phenanthrene-d10 73.8 % 33-108 1 03/18/02 20:37 YN 1065584 

PreD Method PreD Date PreD Initials 

SW3510B 03/15/2002 15:01 DB 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 03/14/02 22:22 DL 1062026 
Ethylbenzene ND 1 1 03/14/02 22:22 DL 1062026 

Toluene ND 1 1 03/14/02 22:22 DL 1062026 

Xylenes.Total ND 1 1 03/14/02 22:22 DL 1062026 

Surr: 4-Bromofluorobenzene 103 % 48-156 1 03/14/02 22:22 DL 1062026 

Surr: 1,4-Difluorobenzene 99.6 % 72-137 1 03/14/02 22:22 DL 1062026 

S U L F A T E MCL E300 Units: mg/L 
Sulfate 120 4 20 03/14/02 11:34 ES 1068030 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

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 
3/25/02 10:45:01 AM 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID MW-7 Collected: 03/12/2002 10:34 SPL Sample ID: 02030425-02 

Site: Hobbs,NM 

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

ALKALINITY, BICARBONATE MCL M2320 B Units: mg/L 
Alkalinity, Bicarbonate 260 2 1 03/15/02 15:30 SN 1070456 

ALKALINITY, CARBONATE MCL M2320 B Units: mg/L 
Alkalinity, Carbonate ND 2 1 03/15/02 15:30 SN 1070514 

CHLORIDE, TOTAL MCL E325.3 Units: mg/L 
Chloride 188 2 2 03/14/02 11:00 CV 1061398 

FLUORIDE-IC MCL E300 Units: mg/L 
Fluoride 1.3 0.1 1 03/13/02 11:55 ES 1067970 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 03/14/02 21:57 DL 1062070 

Surr: 1,4-Difluorobenzene 101 % 74-121 1 03/14/02 21:57 b l 1062070 

Surr: 4-Bromofluorobenzene 961) % 55-150 1 03/14/02 21:57 DL 1062070 

NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L 
Nitrogen, Nitrate (As N) 3.23 0.1 1 03/13/02 11:55 ES 1064684 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 03/14/02 21:57 DL 1062025 
Ethylbenzene ND 1 1 03/14/02 21:57 DL 1062025 
Toluene ND 1 1 03/14/02 21:57 DL 1062025 
Xylenes.Total ND 1 1 03/14/02 21:57 DL 1062025 

Surr: 4-Bromofluorobenzene 102 % 48-156 1 03/14/02 21:57 DL 1062025 
Surr: 1,4-Difluorobenzene 101 % 72-137 1 03/14/02 21:57 DL 1062025 

S U L F A T E MCL E300 Units: mg/L 
Sulfate 240 4 20 03/14/02 11:34 ES 1068033 

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 
3/25/02 10:45:12 AM 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID MW-8 Col lected: 03/12/2002 10:19 S P L Sample ID: 02030425-03 

Site: Hobbs,NM 

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

ALKALINITY, B ICARBONATE MCL M2320 B Units: mg/L 
Alkalinity, Bicarbonate 340 2 1 03/15/02 15:30 SN 1070457 

ALKALINITY, CARBONATE MCL M2320 B Units: mg/L 
Alkalinity, Carbonate ND 2 1 03/15/02 15:30 SN 1070515 

CHLORIDE, TOTAL MCL E325.3 Units: mg/L 
Chloride 241 5 5 03/14/02 11:00 CV 1061403 

D I E S E L RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics 0.38 0.25 1 03/19/02 5:10 AR 1068839 

Surr: n-Pentacosane 102 % 18-120 1 03/19/02 5:10 AR 1068839 

Preo Method Preo Date PreD Initials 

SW3510B 03/14/2002 12:11 KL 

FLUORIDE-IC MCL E300 Units: mg/L 
Fluoride 1.1 0.1 1 03/13/02 11:55 ES 1067971 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 03/14/02 21:31 DL 1062069 

Surr: 1,4-Difluorobenzene 101 % 74-121 1 03/14/02 21:31 DL 1062069 
Surr: 4-Bromofluorobenzene 96.3 % 55-150 1 03/14/02 21:31 DL 1062069 

NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L 
Nitrogen, Nitrate (As N) 0.607 0.1 1 03/13/02 11:55 ES 1064685 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 03/14/02 21:31 DL 1062024 

Ethylbenzene ND 1 1 03/14/02 21:31 DL 1062024 

Toluene ND 1 1 03/14/02 21:31 DL 1062024 

Xylenes.Total ND 1 1 03/14/02 21:31 DL 1062024 
Surr: 4-Bromofluorobenzene 102 % 48-156 1 03/14/02 21:31 DL 1062024 

Surr: 1,4-Difluorobenzene 99.1 % 72-137 1 03/14/02 21:31 DL 1062024 

S U L F A T E MCL E300 Units: mg/L 
Sulfate 250 4 20 03/14/02 11:34 ES 1068034 

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

B - Analvte 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 
3/25/02 10:45:24 AM 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID Trip Blank-2 Col lected: 03/12/2002 0:00 S P L Sample ID: 02030425-04 

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 03/14/02 21:06 DL 1062068 

Surr: 1,4-Difluorobenzene 101 % 74-121 1 03/14/02 21:06 DL 1062068 

Surr: 4-Bromofluorobenzene 95.7 % 55-150 1 03/14/02 21:06 DL 1062068 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 03/14/02 21:06 DL 1062023 
Ethylbenzene ND 1 1 03/14/02 21:06 DL 1062023 

Toluene ND 1 1 03/14/02 21:06 DL 1062023 
Xylenes.Total ND 1 1 03/14/02 21:06 DL 1062023 

Surr: 4-Bromofluorobenzene 102 % 48-156 1 03/14/02 21:06 DL 1062023 
Surr: 1,4-Difluorobenzene 98.0 % 72-137 1 03/14/02 21:06 DL 1062023 

\ 
\ 

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 
3/25/02 10:45:27 AM 
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Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs 12832-017 

Analysis: 

Method: 

Diesel Range Organics 

SW8015B 

WorkOrder: 

Lab Batch ID: 
02030425 

18664 

RunID: 

Method Blank 

HP_T_020318B-1068833 Units: 

Analysis Date: 03/18/2002 20:02 

Preparation Date: 03/14/2002 12:11 

mg/L 

Analyst: AR 

Prep By: KL Method SW3510B 

Samples in Analytical Batch: 

Lab Sample ID 

02030425-01B 

02030425-03B 

Client Sample ID 
MW-5 

MW-8 

Analyte Result Rep Limit 
Diesel Ranqe Orqanics ND 0.20 

Surr: n-Pentacosane 70.2 18-120 

Laboratory Control Sample (LCS) 

RunID: HP_T_020318B-1068834 

Analysis Date: 03/18/2002 20:38 

Preparation Date: 03/14/2002 12:11 

Units: mg/L 

Analyst: AR 

Prep By: KL Method SW3510B 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Diesel Range Organics 2.5 1.7 66 21 175 

I 
Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 02030441-02 

RunID: HP_T_020318B-1068836 Units: mg/L 

Analysis Date: 03/18/2002 22:28 Analyst: AR 

Preparation Date: 03/14/2002 12:11 Prep By: Method 

Analyte Sample MS MS MS% MSD MSD MSD % RPD RPD Low High 
Result Spike Result Recovery Spike Result Recovery Limit Limit Limit 

Added Added 

|Diesel Range Organics 0.078 5 3.4 66.2 5 3.4 66.0 0.248 39 13 130 

I 
I 
I 
I 
I 
I 

Qualifiers: Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 

ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

3/25/02 10:51:44 AM 



Analysis: 

I Method: 
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Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs 12832-017 

Headspace Gas Analysis 

RSK147 

WorkOrder: 

Lab Batch ID: 
02030425 

R55822 

RunID: 

Analysis Date: 

Method Blank 

VARC_020322A-1070780 Units: mg/L 

03/22/2002 9:34 Analyst: ER 

Samples in Analytical Batch: 

Lab Sample ID 

02030425-01G 

Client Sample ID 
MW-5 

I 
I 

Analyte Result Rep Limit 
Ethane ND 0.0025 
Ethylene ND 0.0032 
Methane ND 0.0012 

Original Sample: 

RunID: 

Analysis Date: 

Sample Duplicate 

02030428-03 
VARC_020322A-1070784 Units: 

03/22/2002 10:52 Analyst: 

mg/L 

ER 

Analyte Sample 
Result 

DUP 
Result 

RPD RPD 
Limit 

Butane ND ND 0 50 

Ethane ND ND 0 50 

Ethylene ND ND 0 50 

Isobutane ND ND 0 50 

Methane 0.0044 0.0049 11 50 

Propane ND ND 0 50 

Propylene ND ND 0 50 

Qualifiers: Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 

ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

3/25/02 10:52:07 AM 
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Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs 12832-017 

Analysis: 

(Method: 

Purgeable Aromatics 

SW8021B 

WorkOrder: 

Lab Batch ID: 

02030425 

R55390 

Method Blank 

RunID: HP_U_020314A-1062017 Units: ug/L 

[Analysis Date: 03/14/2002 17:18 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 

Sum 1,4-Difluorobenzene 99.0 72-130 
Surr: 4-Bromofiuorobenzene 100.5 70-130 

Lab Sample ID 

02030425-01A 

02030425-02A 

02030425-03A 

02030425-04A 

Client Sample ID 

MW-5 

MW-7 

MW-8 

Trip Blank-2 

Laboratory Control Sample (LCS) 

RunID: HP_U_020314A-1062016 Units: ug/L 

Analysis Date: 03/14/2002 16:27 Analyst: DL 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Benzene 50 48 97 70 130 

Ethylbenzene 50 50 99 70 130 

Toluene 50 49 98 70 130 

Xylenes.Total 150 146 97 70 130 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 

RunID: 

Analysis Date: 

02030425-01 

HP_U_020314A-1062018 

03/14/2002 17:43 

Units: ug/L 

Analyst: DL 

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 19 92.9 20 19 95.7 3.01 21 32 164 

Ethylbenzene ND 20 19 93.8 20 19 96.4 2.76 19 52 142 
Toluene ND 20 19 93.9 20 19 97.4 3.61 20 38 159 
Kylenes.Total \ ND 60 56 93.3 60 57 95.0 1.77 18 53 144 

I 
I 

Qualifiers: Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 

ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

3/25/02 10:52:32 AM 

I 



Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

I 
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Brown & Caldwell 
BJ Hobbs 12832-017 

Analysis: 

Method: 

Gasoline Range Organics 

SW8015B 
WorkOrder: 

Lab Batch ID: 

02030425 

R55392 

RunID: 

Analysis Date: 

Method Blank 

HP_UJ)20314B-1062062 Units: mg/L 

03/14/2002 17:18 Analyst: DL 

Samples in Analytical Batch: 

Analyte Result Rep Limit 
Gasoline Ranqe Orqanics ND 0.10 

Surr. 1,4-Difluorobenzene 103.0 74-121 
Sum 4-Bromofluorobenzene 96.3 55-150 

Lab Sample ID 

02030425-01A 

02030425-02A 

02030425-03A 

02030425-04A 

Client Sample ID 

MW-5 

MW-7 

MW-8 

Trip Blank-2 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

HP_U_020314B-1062061 Units: mg/L 

03/14/2002 16:52 Analyst: DL 

Analyte Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

Gasoline Range Organics 1 0.72 72 70 130 

I 
I 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 02030425-02 
RunID: HP_U_020314B-1062063 Units: mg/L 

Analysis Date: 03/14/2002 18:33 Analyst: DL 

[ Analyte Sample MS MS MS % MSD MSD MSD % RPD RPD Low High 

1 Result Spike Result Recovery Spike Result Recovery Limit Limit Limit 
Added Added 

"Gasoline Range Organics ND 0.9 0.88 98.2 0.9 0.88 98.3 0.0904 36 36 160 

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 

Mi - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 3/25/02 10:52:57 AM 
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Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

I 
A 

| u i e 

Brown & Caldwell 
BJ Hobbs 12832-017 

Analysis: Polynuclear Aromatic Hydrocarbons 

/lethod: SW8310 

WorkOrder: 

Lab Batch ID: 

02030425 

18700 

I 

unID: 

nalysis Date: 

reparation Date: 

Method Blank 

2_020318A-1065578 Units: 

Samples in Analytical Batch: 

03/18/2002 13:38 

03/15/2002 15:01 

Analyst: 

Prep By: 

ug/L 

YN 

DB Method SW3510B 

Lab Sample ID 

02030425-01C 

Client Sample ID 

MW-5 

Analyte Result Rep Limit 

Acenaphthene ND 0.10 
Acenaphthylene ND 0.10 
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 0.10 
Fluorene ND 0.10 
Indenod ,2,3-cd)pyrene ND 0.10 
Naphthalene ND 0.10 
Phenanthrene ND 0.10 
Pyrene ND 0.10 

Sum 1-Fluoronaphthalene 74.5 15-96 
Sum Phenanthrene-d10 74.8 33-108 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

Preparation Date: 

2_020318A-1065579 

03/18/2002 14:16 

03/15/2002 15:01 

Units: ug/L 

Analyst: YN 

Prep By: DB Method SW3510B 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Acenaphthene 0.5 0.34 68 45 97 

Acenaphthylene 0.5 0.37 73 42 122 

Anthracene 0.5 0.32 64 42 106 

Benz(a)anthracene 0.5 0.36 72 49 119 

Benzo(a)pyrene 0.5 0.35 69 54 105 

Benzo(b)fluoranthene 0.5 0.36 73 48 127 

Benzo(g,h,i)perylene 0.5 0.38 77 39 107 

Benzo(k)fiuoranthene 0.5 0.36 71 53 119 

Chrysene 0.5 0.34 68 51 144 

Dibenzo(a,h)anthracene 0.5 0.39 78 40 114 

Fluoranthene 0.5 0.34 68 45 126 

Fluorene 0.5 0.34 69 46 107 

lndeno(1,2,3-cd)pyrene 0.5 0.39 77 45 109 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
Irounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 

I 



Analysis: 

•Method: 

Quality Control Report 

Polynuclear Aromatic Hydrocarbons 

SW8310 

Brown & Caldwell 
BJ Hobbs 12832-017 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

WorkOrder: 

Lab Batch ID: 
02030425 

18700 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

Preparation Date: 

2_020318A-1065579 

03/18/2002 14:16 

03/15/2002 15:01 

Units: ug/L 

Analyst: YN 

Prep By: DB Method SW3510B 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Naphthalene 0.5 0.33 66 44 90 

Phenanthrene 0.5 0.35 69 47 128 

Pyrene 0.5 0.35 70 51 135 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 02030427-01 

RunID: 2_020318A-1065586 Units: ug/L 

Analysis Date: 03/18/2002 21:53 Analyst: YN 

Preparation Date: 03/15/2002 15:01 Prep By: DB Method SW3510B 

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 

^cenaphthene ND 0.5 0.25 49.3 0.5 0.23 45.4 8.21 30 1 124 

•Acenaphthylene ND 0.5 0.25 50.7 0.5 0.23 46.5 8.79 30 1 139 

Anthracene ND 0.5 0.24 47.3 0.5 0.22 44.2 6.81 30 1 126 

penz(a)anthracene ND 0.5 0.28 56.4 0.5 0.27 53.4 5.43 30 12 135 

penzo(a)pyrene ND 0.5 0.27 54.4 0.5 0.26 51.4 5.65 30 1 128 

Benzo(b)fluoranthene ND 0.5 0.28 57.0 0.5 0.27 53.9 5.51 30 6 150 

penzo(g,h,i)perylene ND 0.5 0.3 59.3 0.5 0.28 55.8 6.05 30 1 116 

penzo(k)fluoranthene ND 0.5 0.28 56.2 0.5 0.27 53.1 5.68 30 5 159 

Chrysene ND 0.5 0.27 53.5 0.5 0.25 50.4 5.92 30 1 199 

Dibenzo(a,h)anthracene ND 0.5 0.31 61.2 0.5 0.29 57.8 5.71 30 1 110 

fluoranthene ND 0.5 0.26 52.1 0.5 0.25 49.1 6.01 30 14 123 

Fluorene ND 0.5 0.26 51.0 0.5 0.24 47.2 7.75 30 1 142 

lndeno(1,2,3-cd)pyrene ND 0.5 0.29 57.0 0.5 0.27 53.5 6.46 30 1 116 

|\laphthalene ND 0.5 0.24 47.4 0.5 0.22 44.1 7.22 30 1 122 

phenanthrene ND 0.5 0.26 51.1 0.5 0.24 47.7 6.81 30 1 155 

Pyrene ND 0.5 0.28 56.4 0.5 0.27 53.1 5.98 30 1 140 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 



Analysis: 

Method: 

Quality Control Report 

Metals by Method 601 OB, Total 

SW6010B 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs 12832-017 

WorkOrder: 

Lab Batch ID: 
02030425 
18657 

RunID: 

I 
" P 

nalysis Date: 

reparation Date: 

Method Blank 

TJA_020318F-1068520 Units: 

03/19/2002 1:59 Analyst: 

03/14/2002 7:30 Prep By. 

mg/L 

NS 

MW Method SW3010A 

Samples in Analytical Batch: 

Lab Sample ID 

02030425-01D 

Client Sample ID 

MW-5 

Analyte Result Rep Limit 
Barium ND 0.005 
Cadmium ND 0.005 
Chromium ND 0.01 
Maqnesium ND 0.1 
Potassium ND 2 
Silver ND 0.01 
Sodium ND 0.5 

Laboratory Control Sample (LCS) 

RunID: TJA_020318F-1068521 

Analysis Date: 03/19/2002 2:05 

Preparation Date: 03/14/2002 7:30 

Units: mg/L 

Analyst: NS 

Prep By: MW Method SW301 OA 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Barium 1 0.895 90 80 120 
Cadmium 1 0.957 96 80 120 

Chromium 1 0.999 100 80 120 

Magnesium 1 0.974 97 80 120 
Potassium 10 10.1 101 80 120 

Silver 1 0.971 97 80 120 

Sodium 1 0.958 96 80 120 

Post Digestion Spike (PDS) / Post Digestion Spike Duplicate (PDSD) 

ample Spiked: 

RunID: 

f nalysis Date: 

reparation Date: 

02030442-05 

TJA_020318F-1068526 Units: mg/L 

03/19/2002 2:36 Analyst: NS 

03/14/2002 7:30 Prep By: Method 

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 

j/lagnesium 69.3 1 71.1 171 * 1 70 64.1 * 91.2 * 20 75 125 

'otassium 57.5 10 69.3 118 10 68.9 114 3.2 20 75 125 

sodium 125 1 125 34.2 * 1 121 -340 * 245* 20 75 125 o 

I 
I 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

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

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 3/25/02 10:53:39 AM 

I 



I 
I 
I 
I 

Analysis: 

(Method: 

Quality Control Report 

Metals by Method 601 OB, Total 

SW6010B 

Brown & Caldwell 
BJ Hobbs 12832-017 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

WorkOrder: 

Lab Batch ID: 
02030425 

18657 

Sample Spiked: 

RunID: 

Analysis Date: 

Preparation Date: 

02030442-05 
TJA_020318F-1068523 Units: 

03/19/2002 2:17 Analyst: 

03/14/2002 7:30 Prep By: 

mg/L 

NS 

MW 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 

|Barium 0.21 1 1.06 84.8 1 1.14 92.5 8.59 20 75 125 

Cadmium ND 1 0.914 91.4 1 0.941 94.1 2.89 20 75 125 

Chromium ND 1 0.918 91.8 1 0.963 96.3 4.75 20 75 125 
jMagnesium 69 1 63.2 -618 * 1 67.3 -204 * 101 * 20 75 125 
Potassium 58 10 64.8 72.7 * 10 67.1 96.2 27.9 * 20 75 125 

Silver ND 1 0.946 94.6 1 0.965 96.5 1.99 20 75 125 

Sodium 120 1 113 -1160 * 1 123 -225 * 135 * 20 75 125 

I 
I 
I 
I 
I 
I 
I 
I 
I 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analvte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 3/25/0210-53-39 AM 

I 



I 
I 
I 
I 

Analysis: 

[Method: 

Quality Control Report 

Metals by Method 601 OB, Total 

SW6010B 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs 12832-017 

WorkOrder: 

Lab Batch ID: 

02030425 

18657-T 

RunID: 

\nalysis Date: 
•Preparation Date: 03/14/2002 7:30 IAn 
P" 

I 
I 
I 
I 
I 
I 
I 
I 

Method Blank 

TJAT_020314B-1062837 Units: 

03/14/2002 23:57 Analyst: 

Samples in Analytical Batch: 

mg/L 

JS 

Prep By: MW Method SW301 OA 

Lab Sample ID 

02030425-01D 

Client Sample ID 

MW-5 

Analyte Result Rep Limit 
Arsenic ND 0.005 
Lead ND 0.005 
Selenium ND 0.005 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

Preparation Date: 

TJAT_020314B-1062838 Units: 

03/15/2002 0:03 Analyst: 

03/14/2002 7:30 Prep By: 

mg/L 

JS 

MW Method SW3010A 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Arsenic 1 0.995 99 80 120 

Lead 1 0.978 98 80 120 

Selenium 1 1.01 101 80 120 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 

RunID: 

Analysis Date: 

Preparation Date: 

02030442-05 
TJAT_020314B-1062840 Units: 

03/15/2002 0:17 Analyst: 

03/14/2002 7:30 Prep By: 

mg/L 

JS 

MW Method SW3010A 

j Analyte Sample MS MS MS % MSD MSD MSD % RPD RPD Low High 
Result Spike Result Recovery Spike Result Recovery Limit Limit Limit 

• 
Added Added 

^rsenic 0.014 1 0.997 98.3 1 1.03 101 3.16 20 75 125 

Lead ND 1 0.907 90.4 1 0.949 94.6 4.48 20 75 125 

Selenium ND 1 0.991 99.1 1 1.03 103 4.31 20 75 125 

IQualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

IThe percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 3/25/02 10:54:01 AM 

I 



I 
I 
I 
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I 
I 
I 
I 
I 

Analysis: 

(Method: 

Quality Control Report 

Metals by Method 601 OB, Total 

SW6010B 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs 12832-017 

WorkOrder: 
Lab Batch ID: 

02030425 

18657A 

RunID: 

(Analysis Date: 

Preparation Date: 

Method Blank 

TJA_020320D-1069137 Units: 

Samples in Analytical Batch: 

03/21/2002 0:15 

03/14/2002 7:30 

Analyst: 

Prep By: 

mg/L 

NS 

MW Method SW3010A 

Lab Sample ID 

02030425-01D 
Client Sample ID 
MW-5 

Analyte Result Rep Limit 
Calcium ND 0.1 
Sodium ND 0.5 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

Preparation Date: 

TJA_020320D-1069138 Units: 

03/21/2002 0:21 Analyst: 

03/14/2002 7:30 Prep By: 

mg/L 

NS 

MW Method SW3010A 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Calcium 1 0.965 96 80 120 
Sodium 1 1.04 104 80 120 

Post Digestion Spike (PDS) / Post Digestion Spike Duplicate (PDSD) 

I
Sample Spiked: 

RunID: 

Analysis Date: 

Preparation Date: 

02030442-05 

TJA_020320D-1069143 Units: mg/L 

03/21/2002 0:52 Analyst: NS 

03/14/2002 7:30 Prep By: Method 

Sample 
Result 

PDS 
Spike 
Added 

PDS 
Result 

PDS % 
Recovery 

PDSD 
Spike 
Added 

PDSD 
Result 

PDSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

palcium 145 1 145 -6.6 * 1 143 -190* 187* 20 75 125 
Sodium 126 1 124 -210* 1 125 -110* 66.7* 20 75 125 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 

RunID: 

Analysis Date: 

Preparation Date: 

02030442-05 

TJA_020320D-1069140 Units: 

03/21/2002 0:34 Analyst: 

03/14/2002 7:30 Prep By: 

mg/L 

NS 

MW Method SW3010A 

k Analyte Sample MS MS MS% MSD MSD MSD % RPD RPD Low High 

! 

Result Spike 
Added 

Result Recovery Spike 
Added 

Result Recovery Limit Limit Limit 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

I The percent recoveries for QC samples are correct as reported. Due to significant figures and 
| rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 

ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

3/25/02 10:54:21 AM 

i m m n f 



Analysis: 

lethod: 

I 
t 
I 
I 

Quality Control Report 

Metals by Method 601 OB, Total 

SW6010B 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs 12832-017 

WorkOrder: 

Lab Batch ID: 

02030425 
18657A 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 02030442-05 

RunID: TJA_020320D-1069140 

Analysis Date: 03/21/2002 0:34 

Preparation Date: 03/14/2002 7:30 

Units: mg/L 

Analyst: NS 

Prep By: MW Method SW301 OA 

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 

Calcium 140 1 137 -757* 1 139 -539 * 33.6 * 20 75 125 

Sodium 130 1 118 -722 * 1 119 -703 * 2.62 20 75 125 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Qualifiers: Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

|The percent recoveries for QC samples are correct as reported. Due to significant figures and 
irounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 

ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

3/25/02 10:54:21 AM 

I 
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I 
I 
I 
I 
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r 
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i 

Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs 12832-017 

Analysis: 
(Method: 

Mercury, Total 

SW7470A 

WorkOrder: 

Lab Batch ID: 
02030425 

18720 

RunID: 

[Analysis Date: 

Preparation Date: 

Method Blank 

HGL_020315B-1063715 Units: 

03/15/2002 12:50 Analyst: 

03/15/2002 9:30 Prep By: 

mg/L 

R_T 

R T Method SW7470A 

Samples in Analytical Batch: 

Lab Sample ID 
02030425-01D 

Client Sample ID 
MW-5 

Analyte Result Rep Limit 
Mercury ND 0.0002 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

Preparation Date: 

HGL_020315B-1063717 

03/15/2002 12:50 

03/15/2002 9:30 

Units: mg/L 

Analyst: R_T 

Prep By: R_T Method SW7470A 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Mercury 0.002 0.00212 106 80 120 

I 

I 
\ 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 02030325-01 
RunID: HGL_020315B-1063719 

Analysis Date: 03/15/2002 12:50 

Preparation Date: 03/15/2002 9:30 

Units: mg/L 

Analyst: R_T 

Prep By: R_T Method SW7470A 

Analyte Sample MS MS MS% MSD MSD MSD % RPD RPD Low High 
Result Spike Result Recovery Spike Result Recovery Limit Limit Limit 

I 
Added Added 

vlercury ND 0.002 0.00202 101 0.002 0.0022 110 8.53 20 75 125 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 



I 
I 
\ 

r 

\ 

I 

Analysis: 

Method: 

Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs 12832-017 

Chloride, Total 

E325.3 
WorkOrder: 

Lab Batch ID: 
02030425 
R55362 

Method Blank 

RunID: WET_020314A-1061384 Units: mg/L 

IAnalysis Date: 03/14/2002 11:00 Analyst: CV 

Samples in Analytical Batch: 

Lab Sample ID 

02030425-01E 

02030425-02E 

02030425-03E 

Client Sample ID 

MW-5 

MW-7 

MW-8 

Analyte Result Rep Limit 
Chloride ND 1.0 

I RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

WET_020314A-1061386 Units: mg/L 

03/14/2002 11:00 Analyst: CV 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Chloride 143 140 98 90 110 

I 
I 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 02030254-01 

RunID: WET_020314A-1061388 Units: mg/L 

Analysis Date: 03/14/2002 11:00 Analyst: CV 

Analyte Sample MS MS MS% MSD MSD MSD % RPD RPD Low High 
Result Spike Result Recovery Spike Result Recovery Limit Limit Limit 

Added Added 

phloride 6.9 50 56 98.2 50 56.9 99.9 1.74 20 85 115 

I Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

IThe percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 3/25/02 10-55 08 AM 

I 



I 
I 
I 
I 

Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs 12832-017 

Analysis: 

iMethod: 

Nitrogen, Nitrate (As N) 

E300 

WorkOrder: 

Lab Batch ID: 
02030425 

R55540 

RunID: 

\nalysis 

I 

Date: 

Method Blank 

WET_020313S-1064679 Units: mg/L 

03/13/2002 11:55 Analyst: ES 

Samples in Analytical Batch: 

Lab Sample ID 
02030425-01E 

02030425-02E 

02030425-03E 

Client Sample ID 

MW-5 

MW-7 

MW-8 

Analyte Result Rep Limit 
Nitrogen, Nitrate (As N) ND 0.10 

I 
I 
I 
I 
I 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

WET_020313S-1064680 

03/13/2002 11:55 

Units: mg/L 

Analyst: ES 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Nitrogen, Nitrate (As N) 10 9.46 95 90 110 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 02030425-01 

RunID: WET_020313S-1064682 Units: mg/L 

Analysis Date: 03/13/2002 11:55 Analyst: ES 

Analyte Sample MS MS MS% MSD MSD MSD % RPD RPD Low High 
I Result Spike Result Recovery Spike Result Recovery Limit Limit Limit 

i 
Added Added 

Nitrogen, Nitrate (As N) 3.0 10 12.6 95.9 10 12.6 95.7 0.271 20 76 124 

I 
I 
I 
I 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 

3/25/02 10:55:31 AM 
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Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs 12832-017 

\nalysls: 

lethod: 

Fluoride-IC 
E300 

WorkOrder: 

Lab Batch ID: 

02030425 

R55674 

unID: 

nalysis Date: 

Method Blank 

WET_020313T-1067964 Units: mg/L 

03/13/2002 11:55 Analyst: ES 

Samples in Analytical Batch: 

Lab Sample ID 

02030425-01E 

02030425-02E 

02030425-03E 

Client Sample ID 
MW-5 

MW-7 

MW-8 

Analyte Result Rep Limit 
Fluoride ND 0.10 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

WET_020313T-1067965 Units: mg/L 

03/13/2002 11:55 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: 

RunID: 

Analysis Date: 

02030425-01 

WET_020313T-1067967 

03/13/2002 11:55 

Units: mg/L 

Analyst: ES 

j Analyte Sample MS MS MS% MSD MSD MSD % RPD RPD Low High 
Result Spike Result Recovery Spike Result Recovery Limit Limit Limit 

Added Added 

-luoride 1.4 10 9.8 84.1 10 9.7 82.4 1.97 20 80 120 

I 
I 
I 
I 
I 
I 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 

ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

3/25/02 10:55:53 AM 
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Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs 12832-017 

Analysis: 

Method: 

Sulfate 

E300 

WorkOrder: 

Lab Batch ID: 
02030425 

R55679 

Method Blank 

RunID: WET 020314S-1068028 Units: mg/L 

I Analysis Date: 03/14/2002 11:34 Analyst: ES 

Samples in Analytical Batch: 

Lab Sample ID 

02030425-01E 

02030425-02 E 

02030425-03 E 

Client Sample ID 
MW-5 

MW-7 

MW-8 

Analyte Result Rep Limit 
Sulfate ND 0.20 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

WET_020314S-1068029 Units: mg/L 

03/14/2002 11:34 Analyst: ES 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Sulfate 10 9.9 99 90 110 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 02030425-01 
RunID: WET_020314S-1068031 Units: mg/L 

Analysis Date: 03/14/2002 11:34 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 

Sulfate 120 200 310 94.9 200 310 94.1 0.809 20 80 120 I 
I 
I 
I 
t 
I 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 

ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

3/25/02 10:56:14 AM 

I 



I 
A Analysis: 

/lethod: 

Quality Control Report 

Hardness, Total (Titrimetric, EDTA) 

E130.2 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs 12832-017 

WorkOrder: 

Lab Batch ID: 

02030425 

R55701 

Method Blank 

RunID: WET.020319U-1068403 Units: mg/L 

•Analysis Date: 03/19/2002 11:45 Analyst: CV 

Samples in Analytical Batch: 

Lab Sample ID 
02030425-01D 

Client Sample ID 

MW-5 

I Analyte Result Rep Limit 
Hardness (As CaC03) ND 5.0 

I 
I 
I 
I 
I 

Laboratory Control Sample (LCS) 

RunID: WET_020319U-1068405 Units: mg/L 

Analysis Date: 03/19/2002 11:45 Analyst: CV 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Hardness (As CaC03) 202 200 101 94 108 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 

RunID: 

Analysis Date: 

02030425-01 

WET_020319U-1068407 

03/19/2002 11:45 
Units: mg/L 

Analyst: CV 

I Analyte Sample MS MS MS % MSD MSD MSD % RPD RPD Low High 
I Result Spike Result Recovery Spike Result Recovery Limit Limit Limit 

Added Added 

[iardness (As CaC03) 420 500 920 100 500 920 100 0 20 81 111 

I 
I 
I 
I 
I 
I 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 3/25/02 10:56:34 AM 

•iMHiminn 



Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs 12832-017 

Analysis: 

Method: 

Alkalinity, Bicarbonate 

M2320 B 

WorkOrder: 

Lab Batch ID: 
02030425 

R55803 

Method Blank 

RunID: WET_020315S-1070451 Units: mg/L 

Analysis Date: 03/15/2002 15:30 Analyst: SN 

Samples in Analytical Batch: 

Lab Sample ID 

02030425-01F 

02030425-02 E 

02030425-03E 

Client Sample ID 
MW-5 

MW-7 

MW-8 

Analyte Result Rep Limit 
Alkalinity, Bicarbonate ND 2.0 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

WET_020315S-1070453 Units: mg/L 

03/15/2002 15:30 Analyst: SN 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Alkalinity, Bicarbonate 80.3 80 100 90 110 

Sample Duplicate 

Original Sample: 02030425-01 

RunID: WET_020315S-1070454 Units: mg/L 

Analysis Date: 03/15/2002 15:30 Analyst: SN 

Analyte Sample 
Result 

DUP 
Result 

RPD RPD 
Limit 

Alkalinity, Bicarbonate 260 260 0 20 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 



Analysis: 

Method: 

Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs 12832-017 

Alkalinity, Carbonate 

M2320 B 

WorkOrder: 

Lab Batch ID: 

02030425 

R55804 

Method Blank 

RunID: WET_020315T-1070509 Units: mg/L 

I Analysis Date: 03/15/2002 15:30 Analyst: SN 

Samples in Analytical Batch: 

Lab Sample ID 

02030425-01F 

02030425-02E 

02030425-03E 

Client Sample ID 

MW-5 

MW-7 

MW-8 

Analyte Result Rep Limit 

Alkalinity, Carbonate ND 2.0 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

WET_020315T-1070511 

03/15/2002 15:30 

Units: mg/L 

Analyst: SN 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Alkalinity, Carbonate 80.3 80 100 90 110 

Sample Duplicate 

Original Sample: 02030425-01 
RunID: WET_020315T-1070512 Units: mg/L 

Analysis Date: 03/15/2002 15:30 Analyst: SN 

Analyte Sample 
Result 

DUP 
Result 

RPD RPD 
Limit 

Alkalinity, Carbonate ND ND 0 20 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 

WHI IMMIH 



Sample Receipt Checklist 

And 
Chain of Custody 

3/25/02 10:57:17 AM 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Sample Receipt Checklist 

Workorder: 02030425 Received By: RE 

Date and Time Received: 3/13/02 10:00:00 AM Carrier name: FedEx 

Temperature: 4 Chilled by: Water Ice 

•j Shipping container/cooler in good condition? 

2 Custody seals intact on shippping container/cooler? 

g Custody seals intact on sample bottles? 

4_ Chain of custody present? 

g Chain of custody signed when relinquished and received? 

g Chain of custody agrees with sample labels? 

•y Samples in proper container/bottle? 

g Sample containers intact? 

g Sufficient sample volume for indicated test? 

-| g All samples received within holding time? 

-| -j Container/Temp Blank temperature in compliance? 

•j 2 Water - VOA vials have zero headspace? 

1 g Water - pH acceptable upon receipt? 

Yes 0 No • Not Present • 

Yes 0 No • Not Present • 

Yes • No • Not Present 0 

Yes 0 N o D 

Yes 0 N o D 

Yes 0 N o D 

Yes 0 N o D 

Yes 0 N o D 

Yes 0 N o D 

Yes 0 N o D 

Yes 0 N o D 

Yes 0 No • Not Applicable • 

Yes 0 No • Not Applicable • 

SPL Representative: 

Client Name Contacted: 

Non Conformance 
Issues: 

Client Instructions: 

Contact Date & Time: 

3/25/02 10:57:18 AM 



I 

I 
vf 

to 
•fc 

ODD 

V) 

S v l 

SP 

i? 
Xi c n v> 
rt 
a 

CJ 

CS: 

w 

I 
2. 

I 
E. 
S-
n 

5-
r - i -

B-

t4 

r 

rf 
C 

fS l 

fi I 

FT < g3 

fi 
D D 

a>9 

h 
V3' 

3 

g" 
E 
o 
3 

ro ft 

35 
O 
2 

- O 

S 

t4 

CO 

r - j 

\ 

1 / ' 

G 

X x x 

"0 

3 

> < 

X 

7 

c 
V. 

cr 
Ml-

N J 

N 

< 

' rJ 

C3> 

X 

X 

X 

7: 

7v> 
r-

5 

f 

I 

o 

I 
(A ! 

i 
fa a 

•4 

r v 

$ 

i s 

cT> -2k 

c 

r * 

W=water S=soil 
SL=sludge 0=other: 

P=plastic A=amber glass §" 
G=glass V=vial c 

1 = 1 liter 4=4oz 40=vial » 
8=8oz 16=16oz n 

1-HC1 2 = HN03 
3 = H2S04 0=other: 

Number of Containers 

Ten 6, ĝcr 
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HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Brown & Caldwell 

Certificate of Analysis Number: 

02030428 
Report To: Proiect Name: BJ Hobbs-12832-017 

Brown & Caldwell Site: Hobbs, NM 

Rick Rexroad Site Address: 

1415 Louisiana 

Suite 2509 

Houston 
PO Number: 

TX State: New Mexico 

77002- State Cert. No.: 

ph: (713)759-0999 fax: (713)308-3886 Date Reported: 4/3/02 

This Report Contains A Total Of 30 Pages 

Excluding This Page 

And 

Chain Of Custody 

4/3/02 

Date 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Case Narrative for: 

Brown & Caldwell 

Certificate of Analysis Number: 

02030428 
Report To: Proiect Name: BJ Hobbs-12832-017 

Brown & Caldwell Site: Hobbs, NM 

Rick Rexroad Site Address: 

1415 Louisiana 

Suite 2509 
PO Number: 

Suite 2509 
PO Number: 

Houston 
TX State: New Mexico 

77002- State Cert. No.: 

ph: (713) 759-0999 fax: (713) 308-3886 Date Reported: 4/3/02 

Matrix spike (MS) and matrix spike duplicate (MSD) samples are chosen and tested at random from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those samples which are spiked by the 
laboratory. Since the MS and MSD are chosen at random from an analytical batch, the sample chosen for spike purposes may or may not 
have been a sample submitted in this sample delivery group. The validity of the analytical procedures for which data is reported in this 
analytical report is determined by the Laboratory Control Sample (LCS) and the Method Blank (MB). The Laboratory Control Sample (LCS) 
and the Method Blank (MB) are processed with the samples and the MS/MSD to ensure method criteria are achieved throughout the entire 
analytical process. 

Any other 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. 

4/3/02 

Date 
Senior Project Manager 
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HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
Certificate of Analysis Number: 

02030428 

Report To: Brown & Caldwell Proiect Name: BJ Hobbs-12832-017 

Rick Rexroad Site: Hobbs, NM 
1415 Louisiana 

Suite 2509 
Site Address: 

Houston 

TX PO Number: 

77002- State: New Mexico 
ph: (713) 759-0999 fax: (713)308-3886 

State Cert. No.: 

Fax To: Brown & Caldwell 

Rick Rexroad fax: (713) 308-3886 

Date Reported: 4/3/02 

Client Sample ID Lab Sample ID Matrix Date Collected Date Received COC ID HOLD 

MW-9 02030428-01 Water 3/12/02 1:45:00 PM 3/13/02 10:00:00 AM 169962 • 
MW-10 02030428-02 Water 3/12/02 11:07:00 AM 3/13/02 10:00:00 AM 169962 • 
MW-11 A 02030428-03 Water 3/12/02 11:48:00 AM 3/13/02 10:00:00 AM 169962 • 
Trip Blank-3 02030428-04 Water 3/12/02 3/13/02 10:00:00 AM 169962 • 

4/3/02 

Sonia West 

"Senior Project Manager 

Date 

I 
I 

Joel Grice 

Laboratory Director 

Ted Yen 

Quality Assurance Officer 

I 
4/3/02 2:54:37 PM 
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HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID MW-9 Col lected: 03/12/2002 13:45 SPL Sample ID: 02030428-01 

Site: Hobbs, NM 

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

ALKALINITY, BICARBONATE MCL M2320 B Units: mg/L 
Alkalinity, Bicarbonate 260 2 1 03/15/02 15:30 SN 1070460 

ALKALINITY, CARBONATE MCL M2320 B Units: mg/L 
Alkalinity, Carbonate ND 2 1 03/15/02 15:30 SN 1070518 

CHLORIDE, TOTAL MCL E325.3 Units: mg/L 
Chloride 110 2 2 03/18/02 14:30 CV 1064793 

DIESEL RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics 0.37 0.26 1 03/18/02 13:20 AM 1068848 

Surr: n-Pentacosane 86.6 % 18-120 1 03/18/02 13:20 AM 1068848 

Prep Method Prep Date Preo Initials 

SW3510B 03/14/2002 12:18 KL 

FLUORIDE-IC MCL E300 Units: mg/L 
Fluoride 1.5 0.1 1 03/13/02 11:55 ES 1067976 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 03/15/02 3:01 DL 1062080 

Surr: 1,4-Difluorobenzene 102 % 74-121 1 03/15/02 3:01 DL 1062080 

Surr: 4-Bromofluorobenzene 100 % 55-150 1 03/15/02 3:01 DL 1062080 

NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L 
Nitrogen, Nitrate (As N) 6.34 0.1 1 03/13/02 11:55 ES 1064690 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene 1 1 1 03/15/02 3:01 DL 1062034 

Ethylbenzene ND 1 1 03/15/02 3:01 DL 1062034 

Toluene ND 1 1 03/15/02 3:01 DL 1062034 

Xylenes.Total ND 1 1 03/15/02 3:01 DL 1062034 

Surr: 4-Bromofluorobenzene 104 % 48-156 1 03/15/02 3:01 DL 1062034 

Surr: 1,4-Difluorobenzene 99.3 % 72-137 1 03/15/02 3:01 DL 1062034 

S U L F A T E MCL E300 Units: mg/L 
Sulfate 130 2 10 03/14/02 11:34 ES 1068039 

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 
4/3/02 2:54:45 PM 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID MW-10 Col lected: 03/12/2002 11:07 S P L Sample ID: 02030428-02 

Site: Hobbs, NM 

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

ALKALINITY, BICARBONATE MCL M2320 B Units: mg/L 
Alkalinity, Bicarbonate 784 2 1 03/15/02 15:30 SN 1070461 

ALKALINITY, CARBONATE MCL M2320 B Units: mg/L 
Alkalinity, Carbonate ND 2 1 03/15/02 15:30 SN 1070519 

CHLORIDE, TOTAL MCL E325.3 Units: mg/L 
Chloride 861 10 10 03/18/02 14:30 CV 1064795 

D I E S E L RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics 3.2 1 5 03/18/02 13:57 AM 1068849 

Surr: n-Pentacosane 144 Ml % 18-120 5 * 03/18/02 13:57 AM 1068849 

[PreD Method PreD Date Preo Initials 
|SW3510B 03/14/2002 12:18 KL 

FLUOR1DE-IC MCL E300 Units: mg/L 
Fluoride 1.8 0.1 1 03/13/02 11:55 ES 1067977 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 03/15/02 2:36 DL 1062077 

Surr: 1,4-Difluorobenzene 103 % 74-121 1 03/15/02 2:36 DL 1062077 

Surr: 4-Bromofluorobenzene 96.7 % 55-150 1 03/15/02 2:36 DL 1062077 

HARDNESS, TOTAL (TITRIMETRIC, EDTA) MCL E130.2 Units: mg/L 
Hardness (As CaC03) 1200 120 25 03/19/02 11:45 CV 1068411 

MERCURY, TOTAL MCL SW7470A Units: mg/L 
Mercury ND 0.0002 1 03/15/02 12:50 R_T 1063733 

PreD Method Preo Date PreD Initials 

SW7470A 03/15/2002 9:30 R_T 

METALS BY METHOD 6010B, TOTAL MCL SW6010B Units: mg/L 
Arsenic 0.286 0.005 1 03/15/02 2:00 JS 1062855 

Lead 0.0234 0.005 1 03/15/02 2:00 JS 1062855 

Selenium ND 0.005 1 03/15/02 2:00 JS 1062855 

Barium 0.294 0.005 1 03/19/02 3:52 NS 1068537 

Cadmium ND 0.005 1 03/19/02 3:52 NS 1068537 

Calcium 303 0.1 1 03/21/02 1:44 NS 1069150 

Chromium 0.0246 0.01 1 03/19/02 3:52 NS 1068537 

Magnesium 97.6 0.1 1 03/19/02 3:52 NS 1068537 

Potassium 18.8 2 1 03/19/02 3:52 NS 1068537 

Silver ND 0.01 1 03/19/02 3:52 NS 1068537 

Sodium 584 1 2 03/21/02 1:52 NS 1069151 

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 
4/3/02 2:54:47 PM 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID MW-10 Col lected: 03/12/2002 11:07 SPL Sample ID: 02030428-02 

Site: Hobbs, NM 

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

Prep Method Preo Date PreD Initials 

SW3010A 03/14/2002 7:30 MW 

NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L 
Nitrogen, Nitrate (As N) ND 0.1 1 03/13/02 11:55 ES 1064691 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 03/15/02 2:36 DL 1062033 

Ethylbenzene ND 1 1 03/15/02 2:36 DL 1062033 

Toluene ND 1 1 03/15/02 2:36 DL 1062033 

Xylenes.Total ND 1 1 03/15/02 2:36 DL 1062033 

Surr: 4-Bromofluorobenzene 104 % 48-156 1 03/15/02 2:36 DL 1062033 

Surr: 1,4-Difluorobenzene 99.4 % 72-137 1 03/15/02 2:36 DL 1062033 

S U L F A T E MCL E300 Units: mg/L 
Sulfate 230 4 20 03/14/02 11:34 ES 1068040 

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 
4/3/02 2:54:48 PM 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID MW-11 A Collected: 03/12/2002 11:48 SPL Sample ID: 02030428-03 

Site: Hobbs, NM 

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

ALKALINITY, BICARBONATE MCL M2320 B Units: mg/L 
Alkalinity, Bicarbonate 520 2 1 03/15/02 15:30 SN 1070462 

ALKALINITY, CARBONATE MCL M2320 B Units: mg/L 
Alkalinity, Carbonate ND 2 1 03/15/02 15:30 SN 1070520 

CHLORIDE, TOTAL MCL E325.3 Units: mg/L 
Chloride 1230 25 25 03/18/02 14:30 CV 1064796 

D I E S E L RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics 1.6 1 5 03/18/02 14:33 AM 1068850 

Surr: n-Pentacosane 127 Ml % 18-120 5 * 03/18/02 14:33 AM 1068850 

Preo Method PreD Date PreD Initials 

SW3510B 03/14/2002 12:18 KL 

FLUORIDE-IC MCL E300 Units: mg/L 
Fluoride 2.1 0.1 1 03/13/02 11:55 ES 1067978 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 03/15/02 2:10 DL 1062075 

Surr: 1,4-Difluorobenzene 100 % 74-121 1 03/15/02 2:10 DL 1062075 
Surr: 4-Bromofluorobenzene 93.3 % 55-150 1 03/15/02 2:10 DL 1062075 

HARDNESS, TOTAL (TITRIMETRIC, EDTA) MCL E130.2 Units: mg/L 
Hardness (As CaC03) 1400 120 25 03/19/02 11:45 CV 1068412 

HEADSPACE GAS ANALYSIS MCL RSK147 Units: mg/L 
Ethane ND 0.0025 1 03/22/02 10:52 ER 1070784 
Ethylene ND 0.0032 1 03/22/02 10:52 ER 1070784 

Methane 0.0044 0.0012 1 03/22/02 10:52 ER 1070784 

MERCURY, TOTAL MCL SW7470A Units: mg/L 
Mercury ND 0.0002 1 03/15/02 12:50 R_T 1063734 

PreD Method PreDDate Preo Initials 

SW7470A 03/15/2002 9:30 R_T 

METALS BY METHOD 6010B, T O T A L MCL SW6010B Units: mg/L 
Arsenic 0.086 0.005 1 03/15/02 2:06 JS 1062856 

Lead ND 0.005 1 03/15/02 2:06 JS 1062856 
Selenium ND 0.005 1 03/15/02 2:06 JS 1062856 

Barium 0.348 0.005 1 03/19/02 3:58 NS 1068538 
Cadmium ND 0.005 1 03/19/02 3:58 NS 1068538 
Calcium 330 0.1 1 03/21/02 1:58 NS 1069152 

Chromium 0.023 0.01 1 03/19/02 3:58 NS 1068538 

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 
4/3/02 2:54:50 PM 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID MW-11A Col lected: 03/12/2002 11:48 SPL Sample ID: 02030428-03 

Site: Hobbs, NM 

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

Magnesium 103 0.1 1 03/19/02 3:58 NS 1068538 

Potassium 41.5 2 1 03/19/02 3:58 NS 1068538 

Silver ND 0.01 1 03/19/02 3:58 NS 1068538 

Sodium 660 1 2 03/21/02 2:06 NS 1069153 

Prep Method Preo Date PreD Initials 

SW3010A 03/14/2002 7:30 MW 

NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L 
Nitrogen, Nitrate (As N) ND 0.1 1 03/13/02 11:55 ES 1064692 

P O L Y N U C L E A R AROMATIC HYDROCARBONS MCL SW8310 Units: ug/L 
Acenaphthene ND 0.1 1 03/18/02 23:09 YN 1065590 

Acenaphthylene 1.1 0.1 1 03/18/02 23:09 YN 1065590 
Anthracene ND 0.1 1 03/18/02 23:09 YN 1065590 
Benz(a)anthracene ND 0.1 1 03/18/02 23:09 YN 1065590 
Benzo(a)pyrene ND 0.1 1 03/18/02 23:09 YN 1065590 
Benzo(b)fluoranthene ND 0.1 1 03/18/02 23:09 YN 1065590 

Benzo(g,h,i)perylene ND 0.1 1 03/18/02 23:09 YN 1065590 
Benzo(k)fluoranthene ND 0.1 1 03/18/02 23:09 YN 1065590 
Chrysene ND 0.1 1 03/18/02 23:09 YN 1065590 

Dibenzo(a,h)anthracene ND 0.1 1 03/18/02 23:09 YN 1065590 
Fluoranthene ND 0.1 1 03/18/02 23:09 YN 1065590 
Fluorene 0.1 0.1 1 03/18/02 23:09 YN 1065590 
lndeno(1,2,3-cd)pyrene ND 0.1 1 03/18/02 23:09 YN 1065590 
Naphthalene 0.14 0.1 1 03/18/02 23:09 YN 1065590 

Phenanthrene ND 0.1 1 03/18/02 23:09 YN 1065590 
Pyrene ND 0.1 1 03/18/02 23:09 YN 1065590 

Surr: 1-Fluoronaphthalene 80.7 % 15-96 1 03/18/02 23:09 YN 1065590 

Surr: Phenanthrene-d10 64.4 % 33-108 1 03/18/02 23:09 YN 1065590 

PreD Method PreD Date Preo Initials 

SW3510B 03/15/2002 15:01 DB 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene 1.8 1 1 03/15/02 2:10 DL 1062032 
Ethylbenzene ND 1 1 03/15/02 2:10 DL 1062032 

Toluene ND 1 1 03/15/02 2:10 DL 1062032 

Xylenes.Total 1 1 1 03/15/02 2:10 DL 1062032 

Surr: 4-Bromofluorobenzene 106 % 48-156 1 03/15/02 2:10 DL 1062032 

Surr: 1,4-Difluorobenzene 101 % 72-137 1 03/15/02 2:10 DL 1062032 

SULFATE MCL E300 Units: mg/L 
Sulfate 350 4 20 03/14/02 11:34 ES 1068041 

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 
4/3/02 2:54:51 PM 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Cl ient Sample ID Trip Blank-3 Col lected: 03/12/2002 0:00 SPL Sample ID: 02030428-04 

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 03/15/02 1:45 DL 1062074 

Surr: 1,4-Difluorobenzene 101 % 74-121 1 03/15/02 1:45 DL 1062074 
Surr: 4-Bromofluorobenzene 95.7 % 55-150 1 03/15/02 1:45 DL 1062074 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 03/15/02 1:45 DL 1062031 

Ethylbenzene ND 1 1 03/15/02 1:45 DL 1062031 

Toluene ND 1 1 03/15/02 1:45 DL 1062031 

Xylenes.Total ND 1 1 03/15/02 1:45 DL 1062031 
Surr: 4-Bromofluorobenzene 102 % 48-156 1 03/15/02 1:45 DL 1062031 
Surr: 1,4-Difluorobenzene 98.9 % 72-137 1 03/15/02 1:45 DL 1062031 

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 
4/3/02 2:54:51 PM 
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Yr® 
Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs-12832-017 

Analysis: 

Method: 

Diesel Range Organics 

SW8015B 

WorkOrder: 

Lab Batch ID: 
02030428 

18665 

RunID: 

Analysis Date: 

Preparation Date: 03/14/2002 12:18 

Method Blank 

HP_B_020318C-1068846 Units: mg/L 

03/18/2002 12:07 Analyst: AM 

Samples in Analytical Batch: 

Prep By: KL Method SW3510B 

Lab Sample ID 
02030428-01B 

02030428-02B 

02030428-03B 

Client Sample ID 

MW-9 

MW-10 

MW-11 A 

Analyte Result Rep Limit 
Diesel Ranqe Orqanics ND 0.20 

Sum n-Pentacosane 73.2 18-120 

Laboratory Control Sample (LCS) 

RunID: HP_B_020318C-1068847 Units: mg/L 

Analysis Date: 03/18/2002 12:44 Analyst: AM 

Preparation Date: 03/14/2002 12:18 Prep By: KL Method SW3510B 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Diesel Range Organics 2.5 2.1 84 21 175 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 02030428-03 
RunID: HP_B_020318C-1068851 Units: mg/L 

Analysis Date: 03/18/2002 15:10 Analyst: AM 
Preparation Date: 03/14/2002 12:18 Prep By: KL Method SW3510B 

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 

[Diesel Range Organics ND 5 5.2 71.4 5 5.2 71.9 0.684 39 13 130 

I 
I 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 4 / 3 / 0 2 2 . 5 5 . 1 2 p M 



Analysis: 

Method: 

Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs-12832-017 

Headspace Gas Analysis 

RSK147 

WorkOrder: 

Lab Batch ID: 

02030428 

R55822 

Method Blank 

RunID: VARC_020322A-1070780 Units: mg/L 

Analysis Date: 03/22/2002 9:34 Analyst: ER 

Samples in Analytical Batch: 

Lab Sample ID 

02030428-03H 

Client Sample ID 
MW-11A 

Analyte Result Rep Limit 

Ethane ND 0.0025 
Ethylene ND 0.0032 
Methane ND 0.0012 

Sample Duplicate 

Original Sample: 02030428-03 
RunID: VARC_020322A-1070784 Units: mg/L 

Analysis Date: 03/22/2002 10:52 Analyst: ER 

Analyte Sample 
Result 

DUP 
Result 

RPD RPD 
Limit 

Butane ND ND 0 50 

Ethane ND ND 0 50 

Ethylene ND ND 0 50 

Isobutane ND ND 0 50 

Methane 0.0044 0.0049 11 50 

Propane ND ND 0 50 

Propylene ND ND 0 50 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 



Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs-12832-017 

Analysis: 

Method: 

Purgeable Aromatics 
SW8021B 

WorkOrder: 

Lab Batch ID: 
02030428 

R55390 

Method Blank 

RunID: HP_U_020314A-1062017 Units: ug/L 

I Analysis Date: 03/14/2002 17:18 Analyst: DL 

Analyte Result Rep Limit 
Benzene ND 1.0 
Ethylbenzene ND 1.0 
Toluene ND 1.0 
Xylenes.Total ND 1.0 

Sum 1,4-Difluorobenzene 99.0 72-130 
Sum 4-Bromofluorobenzene 100.5 70-130 

Samples in Analytical Batch: 

Lab Sample ID 
02030428-01A 

02030428-02A 

02030428-03A 

02030428-04A 

Client Sample ID 

MW-9 

MW-10 

MW-11 A 

Trip Blank-3 

RunID: 
Analysis Date: 

Laboratory Control Sample (LCS) 

HPJJ_020314A-1062016 Units: ug/L 

03/14/2002 16:27 Analyst: DL 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Benzene 50 48 97 70 130 

Ethylbenzene 50 50 99 70 130 
Toluene 50 49 98 70 130 

Xylenes.Total 150 146 97 70 130 

I 
I 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 02030425-01 

RunID: HPJJ_020314A-1062018 Units: ug/L 

Analysis Date: 03/14/2002 17:43 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 19 92.9 20 19 95.7 3.01 21 32 164 
Ethylbenzene ND 20 19 93.8 20 19 96.4 2.76 19 52 142 
Toluene ND 20 19 93.9 20 19 97.4 3.61 20 38 159 
Xylenes.Total ND 60 56 93.3 60 57 95.0 1.77 18 53 144 

I 
I 
I 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 

ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

4/3/02 2:55:15 PM 
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Analysis: 

I Method: 

Quality Control Report 

Gasoline Range Organics 

SW8015B 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs-12832-017 

WorkOrder: 

Lab Batch ID: 
02030428 
R55392 

RunID: 

I Analysis Date: 

Method Blank 

HP_U_020314B-1062062 Units: mg/L 

03/14/2002 17:18 Analyst: DL 

Analyte Result Rep Limit 
Gasoline Ranqe Orqanics ND 0.10 

Sum 1,4-Difluorobenzene 103.0 74-121 
Sum 4-Bromofluorobenzene 96.3 55-150 

Samples in Analytical Batch: 

Lab Sample ID 
02030428-01A 

02030428-02A 

02030428-03A 

02030428-04A 

Client Sample ID 

MW-9 

MW-10 

MW-11 A 

Trip Blank-3 

Laboratory Control Sample (LCS) 

RunID: HPJJ_020314B-1062061 Units: mg/L 

Analysis Date: 03/14/2002 16:52 Analyst: DL 

Analyte Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

Gasoline Range Organics 1 0.72 72 70 130 

I 
I 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 02030425-02 

RunID: HP_U_020314B-1062063 Units: mg/L 

Analysis Date: 03/14/2002 18:33 Analyst: DL 

I Analyte Sample MS MS MS% MSD MSD MSD % RPD RPD Low High 

i Result Spike Result Recovery Spike Result Recovery Limit Limit Limit 
Added Added 

"Gasoline Range Organics ND 0.9 0.88 98.2 0.9 0.88 98.3 0.0904 36 36 160 

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 

Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 4/3/02 2:55:16 PM 

I 



Analysis: 

Method: 

V® 
Quality Control Report 

Polynuclear Aromatic Hydrocarbons 

SW8310 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs-12832-017 

WorkOrder: 

Lab Batch ID: 
02030428 

18700 

RunID: 

Method Blank 

2 020318A-1065578 

Analysis Date: 03/18/2002 13:38 

Preparation Date: 03/15/2002 15:01 

Units: 

Analyst: 

Prep By: 

ug/L 

YN 

DB Method SW3510B 

Samples in Analytical Batch: 

Lab Sample ID 
02030428-03 D 

Client Sample ID 
MW-11 A 

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)fluoranthene ND 0.10 
Benzo(g,h,i)perylene ND 0.10 
Benzo(k)fluoranthene ND 0.10 
Chrysene ND 0.10 
Dibenzo(a,h)anth racene ND 0.10 
Fluoranthene ND 0.10 
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 74.5 15-96 
Sum Phenanthrene-d10 74.8 33-108 

Laboratory Control Sample (LCS) 

RunID: 2_020318A-1065579 Units: ug/L 

Analysis Date: 03/18/2002 14:16 Analyst: YN 

Preparation Date: 03/15/2002 15:01 Prep By: DB Method SW3510B 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Acenaphthene 0.5 0.34 68 45 97 

Acenaphthylene 0.5 0.37 73 42 122 

Anthracene 0.5 0.32 64 42 106 

Benz(a)anthracene 0.5 0.36 72 49 119 

Benzo(a)pyrene 0.5 0.35 69 54 105 

Benzo(b)fluoranthene 0.5 0.36 73 48 127 

Benzo(g,h,i)perylene 0.5 0.38 77 39 107 

Benzo(k)fluoranthene 0.5 0.36 71 53 119 

Chrysene 0.5 0.34 68 51 144 

Dibenzo(a,h)anthracene 0.5 0.39 78 40 114 

Fluoranthene 0.5 0.34 68 45 126 

Fluorene 0.5 0.34 69 46 107 

lndeno(1,2,3-cd)pyrene 0.5 0.39 77 45 109 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 



Analysis: 

Method: 

Quality Control Report 

Polynuclear Aromatic Hydrocarbons 

SW8310 

Brown & Caldwell 
BJ Hobbs-12832-017 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

WorkOrder: 

Lab Batch ID: 

02030428 

18700 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

Preparation Date: 

2_020318A-1065579 

03/18/2002 14:16 

03/15/2002 15:01 

Units: ug/L 

Analyst: YN 

Prep By: DB Method SW3510B 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Naphthalene 0.5 0.33 66 44 90 

Phenanthrene 0.5 0.35 69 47 128 

Pyrene 0.5 0.35 70 51 135 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 02030427-01 

RunID: 2_020318A-1065586 Units: ug/L 

Analysis Date: 03/18/2002 21:53 Analyst: YN 

Preparation Date: 03/15/200215:01 Prep By: DB 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 

Acenaphthene ND 0.5 0.25 49.3 0.5 0.23 45.4 8.21 30 1 124 

Acenaphthylene ND 0.5 0.25 50.7 0.5 0.23 46.5 8.79 30 1 139 

Anthracene ND 0.5 0.24 47.3 0.5 0.22 44.2 6.81 30 1 126 

Benz(a)anthracene ND 0.5 0.28 56.4 0.5 0.27 53.4 5.43 30 12 135 

Benzo(a)pyrene ND 0.5 0.27 54.4 0.5 0.26 51.4 5.65 30 1 128 

Benzo(b)fluoranthene ND 0.5 0.28 57.0 0.5 0.27 53.9 5.51 30 6 150 
Benzo(g,h,i)perylene ND 0.5 0.3 59.3 0.5 0.28 55.8 6.05 30 1 116 

Benzo(k)fluoranthene ND 0.5 0.28 56.2 0.5 0.27 53.1 5.68 30 5 159 

Chrysene ND 0.5 0.27 53.5 0.5 0.25 50.4 5.92 30 1 199 

Dibenzo(a,h)anthracene ND 0.5 0.31 61.2 0.5 0.29 57.8 5.71 30 1 110 

Fluoranthene ND 0.5 0.26 52.1 0.5 0.25 49.1 6.01 30 14 123 

Fluorene ND 0.5 0.26 51.0 0.5 0.24 47.2 7.75 30 1 142 

lndeno(1,2,3-cd)pyrene ND 0.5 0.29 57.0 0.5 0.27 53.5 6.46 30 1 116 

Naphthalene ND 0.5 0.24 47.4 0.5 0.22 44.1 7.22 30 1 122 

Phenanthrene ND 0.5 0.26 51.1 0.5 0.24 47.7 6.81 30 1 155 

Pyrene ND 0.5 0.28 56.4 0.5 0.27 53.1 5.98 30 1 140 

I Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 



I 
1 
I 

Analysis: 

Method: 

Quality Control Report 

Metals by Method 601 OB, Total 

SW6010B 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs-12832-017 

WorkOrder: 

Lab Batch ID: 
02030428 

18657 

unID: 

nalysis Date: 

reparation Date: 

Method Blank 

TJA_020318F-1068520 Units: 

03/19/2002 1:59 Analyst 

Samples in Analytical Batch: 

03/14/2002 7:30 

mg/L 

NS 

Prep By: MW Method SW301 OA 

Lab Sample ID 

02030428-02 E 

02030428-03E 

Client Sample ID 

MW-10 

MW-11 A 

Analyte Result Rep Limit 
Barium ND 0.005 
Cadmium ND 0.005 
Chromium ND 0.01 
Maqnesium ND 0.1 
Potassium ND 2 
Silver ND 0.01 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

Preparation Date: 

TJA_020318F-1068521 Units: 

03/19/2002 2:05 Analyst: 

03/14/2002 7:30 Prep By: 

mg/L 

NS 

MW Method SW3010A 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Barium 1 0.895 90 80 120 

Cadmium 1 0.957 96 80 120 

Chromium 1 0.999 100 80 120 

Magnesium 1 0.974 97 80 120 

Potassium 10 10.1 101 80 120 

Silver 1 0.971 97 80 120 

Post Digestion Spike (PDS) / Post Digestion Spike Duplicate (PDSD) 

Isample Spiked: 

RunID: 

Analysis Date: 

preparat ion Date: 

02030442-05 

TJA_020318F-1068526 Units: mg/L 

03/19/2002 2:36 Analyst: NS 

03/14/2002 7:30 Prep By: Method 

Analyte Sample PDS PDS PDS % PDSD PDSD PDSD % RPD RPD Low High 
Result Spike Result Recovery Spike Result Recovery Limit Limit Limit 

I 
Added Added 

Magnesium 69.3 1 71.1 171 * 1 70 64.1 * 91.2* 20 75 125 

Potassium 57.5 10 69.3 118 10 68.9 114 3.2 20 75 125 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

| Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

I
J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 

I 
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Analysis: 

[Method: 

Quality Control Report 

Metals by Method 601 OB, Total 

SW6010B 

Brown & Caldwell 
BJ Hobbs-12832-017 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

WorkOrder: 

Lab Batch ID: 
02030428 
18657 

Sample Spiked: 

RunID: 

Analysis Date: 

Preparation Date: 

02030442-05 
TJA_020318F-1068523 Units: 

03/19/2002 2:17 Analyst: 

03/14/2002 7:30 Prep By: 

mg/L 

NS 

MW 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 

Barium 0.21 1 1.06 84.8 1 1.14 92.5 8.59 20 75 125 

Cadmium ND 1 0.914 91.4 1 0.941 94.1 2.89 20 75 125 

Chromium ND 1 0.918 91.8 1 0.963 96.3 4.75 20 75 125 

Magnesium 69 1 63.2 -618* 1 67.3 -204 * 101 * 20 75 125 

Potassium 58 10 64.8 72.7* 10 67.1 96.2 27.9* 20 75 125 

Silver ND 1 0.946 94.6 1 0.965 96.5 1.99 20 75 125 

I 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 
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Analysis: 

Method: 

Quality Control Report 

Metals by Method 601 OB, Total 

SW6010B 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs-12832-017 

WorkOrder: 

Lab Batch ID: 

02030428 

18657-T 

RunID: 

(Analysis Date: 

Preparation Date: 

Method Blank 

TJAT_020314B-1062837 Units: 

Samples in Analytical Batch: 

03/14/2002 23:57 

03/14/2002 7:30 

Analyst: 

Prep By: 

mg/L 

JS 

MW Method SW3010A 

Lab Sample ID 

02030428-02 E 

02030428-03E 

Client Sample ID 

MW-10 

MW-11A 

Analyte Result Rep Limit 
Arsenic ND 0.005 
Lead ND 0.005 
Selenium ND 0.005 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

Preparation Date: 

TJAT_020314B-1062838 Units: 

03/15/2002 0:03 Analyst: 

03/14/2002 7:30 Prep By: 

mg/L 

JS 

MW Method SW3010A 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Arsenic 1 0.995 99 80 120 

Lead 1 0.978 98 80 120 

Selenium 1 1.01 101 80 120 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 

RunID: 

Analysis Date: 

Preparation Date: 

02030442-05 

TJAT_020314B-1062840 

03/15/2002 0:17 

03/14/2002 7:30 

Units: mg/L 

Analyst: JS 

Prep By: MW Method SW301 OA 

1 Analyte Sample MS MS MS% MSD MSD MSD % RPD RPD Low High 1 Analyte 
Result Spike Result Recovery Spike Result Recovery Limit Limit Limit 

| 
Added Added 

[Arsenic 0.014 1 0.997 98.3 1 1.03 101 3.16 20 75 125 

iLead ND 1 0.907 90.4 1 0.949 94.6 4.48 20 75 125 

[Selenium ND 1 0.991 99.1 1 1.03 103 4.31 20 75 125 

I 

I 
I 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 4 / 3 / 0 2 2:55:2o PM 
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Analysis: 

Method: 

Quality Control Report 

Metals by Method 601 OB, Total 

SW6010B 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs-12832-017 

WorkOrder: 

Lab Batch ID: 

02030428 

18657A 

RunID: 

Analysis Date: 

Preparation Date: 

Method Blank 

TJA_020320D-1069137 Units: 

03/21/2002 0:15 Analyst: 

Samples in Analytical Batch: 

03/14/2002 7:30 Prep By: 

mg/L 

NS 

MW Method SW3010A 

Lab Sample ID 

02030428-02E 

02030428-03E 

Client Sample ID 

MW-10 

MW-11 A 

Analyte Result Rep Limit 
Calcium ND 0.1 
Sodium ND 0.5 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

Preparation Date: 

TJA_020320D-1069138 Units: 

03/21/2002 0:21 Analyst: 

03/14/2002 7:30 Prep By: 

mg/L 

NS 

MW Method SW3010A 

Analyte Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

Calcium 1 0.965 96 80 120 

Sodium 1 1.04 104 80 120 

Post Digestion Spike (PDS) / Post Digestion Spike Duplicate (PDSD) 

Sample Spiked: 02030442-05 

RunID: TJA_020320D-1069143 Units: mg/L 

Analysis Date: 03/21/2002 0:52 Analyst: NS 

Preparation Date: 03/14/2002 7:30 Prep By: Method 

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 145 1 145 -6.6* 1 143 -190 * 187* 20 75 125 
Sodium 126 1 124 -210* 1 125 -110 * 66.7 * 20 75 125 

i 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 

RunID: 

Analysis Date: 

Preparation Date: 

02030442-05 
TJA_020320D-1069140 Units: 

03/21/2002 0:34 Analyst: 

03/14/2002 7:30 Prep By: 

mg/L 

NS 

MW Method SW3010A 

f 
1 Analyte ^Sample MS MS MS% MSD MSD MSD % RPD RPD Low High 

Result Spike Result Recovery Spike Result Recovery Limit Limit Limit 
1 Added Added 

\ 

I 
I 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 

ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

4/3/02 2:55:22 PM 



Analysis: 

| Method: 

Quality Control Report 

Metals by Method 6010B, Total 

SW6010B 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs-12832-017 

WorkOrder: 

Lab Batch ID: 
02030428 

18657A 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 02030442-05 

RunID: TJA_020320D-1069140 

Analysis Date: 03/21/2002 0:34 

Preparation Date: 03/14/2002 7:30 

Units: mg/L 

Analyst: NS 

Prep By: MW Method SW301 OA 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS 
Result 

MS% 
Recovery 

MSD 
Spike 
Added 

MSD 
Result 

MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Calcium 140 1 137 -757* 1 139 -539* 33.6* 20 75 125 

Sodium 130 1 118 -722 * 1 119 -703* 2.62 20 75 125 

I 
I 
I 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 4 / 3 / 0 2 2 . 5 5 . 2 2 P M 
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Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs-12832-017 

Analysis: 

Method: 

Mercury, Total 

SW7470A 

WorkOrder: 

Lab Batch ID: 

02030428 

18720 

RunID: 

Analysis Date: 

Preparation Date: 

Method Blank 

HGL_020315B-1063715 Units: 

03/15/2002 12:50 Analyst: 

03/15/2002 9:30 Prep By: 

mg/L 

R_T 

R T Method SW7470A 

Samples in Analytical Batch: 

Lab Sample ID 
02030428-02 E 

02030428-03E 

Client Sample ID 

MW-10 

MW-11 A 

Analyte Result Rep Limit 

Mercury ND 0.0002 

Laboratory Control Sample (LCS) 

RunID: HGL_020315B-1063717 Units: mg/L 

Analysis Date: 03/15/2002 12:50 Analyst: R_T 

Preparation Date: 03/15/2002 9:30 Prep By: R_T Method SW7470A 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Mercury 0.002 0.00212 106 80 120 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 02030325-01 
RunID: HGL_020315B-1063719 Units: mg/L 

Analysis Date: 03/15/2002 12:50 Analyst: R_T 
Preparation Date: 03/15/2002 9:30 Prep By: R_T 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 0.00202 101 0.002 0.0022 110 8.53 20 75 125 

I 
I 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 4 / 3 / 0 2 2-55-23 PM 



Analysis: 

I Method: 

Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs-12832-017 

Nitrogen, Nitrate (As N) 

E300 

WorkOrder: 

Lab Batch ID: 
02030428 

R55540 

RunID: 

[Analysis Date: 

Method Blank 

WET_020313S-1064679 

03/13/2002 11:55 

Units: mg/L 

Analyst: ES 

Samples in Analytical Batch: 

Lab Sample ID 

02030428-01F 

02030428-02F 

02030428-03F 

Client Sample ID 
MW-9 

MW-10 

MW-11 A 

Analyte Result Rep Limit 
Nitroqen, Nitrate (As N) ND 0.10 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

WET.020313S-1064680 

03/13/2002 11:55 

Units: mg/L 

Analyst: ES 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Nitrogen, Nitrate (As N) 10 9.46 95 90 110 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 02030425-01 

RunID: WET_020313S-1064682 Units: mg/L 

Analysis Date: 03/13/2002 11:55 Analyst: ES 

[ Analyte Sample MS MS MS% MSD MSD MSD % RPD RPD Low High 
Result Spike Result Recovery Spike Result Recovery Limit Limit Limit 

Added Added 

|Nitrogen, Nitrate (As N) 3.0 10 12.6 95.9 10 12.6 95.7 0.271 20 76 124 

t 
I 
I 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 4 / 3 / 0 2 2 . 5 5 . 2 4 P M 
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Analysis 

[Method: 

Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs-12832-017 

Chloride, Total 

E325.3 

WorkOrder: 

Lab Batch ID: 
02030428 

R55542 

RunID: 

•Analysis Date: 

Method Blank 

WET_020318L-1064782 

03/18/2002 14:30 

Units: mg/L 

Analyst: CV 

Samples in Analytical Batch: 

Lab Sample ID 

02030428-01F 

02030428-02F 

02030428-03F 

Client Sample ID 
MW-9 

MW-10 

MW-11 A 

Analyte Result Rep Limit 
Chloride ND 1.0 

r 
Laboratory Control Sample (LCS) 

RunID: WET_020318L-1064784 Units: mg/L 

Analysis Date: 03/18/2002 14:30 Analyst: CV 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Chloride 143 141 99 90 110 

I 

I 
Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 02030583-03 
RunID: WET_020318L-1064788 Units: mg/L 

Analysis Date: 03/18/2002 14:30 Analyst: CV 

I Analyte Sample MS MS MS% MSD MSD MSD % RPD RPD Low High 
Result Spike Result Recovery Spike Result Recovery Limit Limit Limit 

| 
Added Added 

^hloride 690 1250 1940 99.9 1250 1940 99.9 0 20 85 115 

I 
I 
I 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 4 / 3 / 0 2 2-55-26 PM 
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Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs-12832-017 

Analysis: Fluoride-IC WorkOrder: 02030428 

Method: E300 Lab Batch ID: R55674 

Method Blank Samples in Analytical Batch: 

RunID: WET_020313T-1067964 Units: mg/L Lab SamDle ID Client SamDle ID 
Analysis Date: 03/13/2002 11:55 Analyst: ES 02030428-01F MW-9 

02030428-02F MW-10 

02030428-03F MW-11 A 

Analyte Result Rep Limit 

Fluoride ND 0.10 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

WET.020313T-1067965 Units: mg/L 

03/13/2002 11:55 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: 

RunID: 

Analysis Date: 

02030425-01 

WETJD20313T-1067967 

03/13/2002 11:55 

Units: mg/L 

Analyst: ES 

Analvte Sample 
Result 

MS 
Spike 
Added 

MS 
Result 

MS% 
Recovery 

MSD 
Spike 
Added 

MSD 
Result 

MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Fluoride 1.4 10 9.8 84.1 10 9.7 82.4 1.97 20 80 120 

Qualifiers: Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 

ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

4/3/02 2:55:27 PM 

I 



Analysis: 

Method: 

Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs-12832-017 

Sulfate 
E300 

WorkOrder: 

Lab Batch ID: 

02030428 

R55679 

Method Blank Samples in Analytical Batch: 

RunID: WET_020314S-1068028 Units: mg/L 

Analysis Date: 03/14/2002 11:34 Analyst: ES 

[ Analyte Result Rep Limit 
I Sulfate ND 0.20 

Lab Sample ID 

02030428-01F 

02030428-02F 

02030428-03F 

Client Sample ID 

MW-9 

MW-10 

MW-11 A 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

WET_020314S-1068029 Units: mg/L 

03/14/2002 11:34 Analyst: ES 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Sulfate 10 9.9 99 90 110 

r 
Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 02030425-01 

RunID: WET_020314S-1068031 Units: mg/L 

Analysis Date: 03/14/2002 11:34 Analyst: ES 

I Analyte Sample MS MS MS% MSD MSD MSD % RPD RPD Low High 
Result Spike Result Recovery Spike Result Recovery Limit Limit Limit 

Added Added 

|Sulfate 120 200 310 94.9 200 310 94.1 0.809 20 80 120 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 
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Analysis: 

Method: 

Quality Control Report 

Hardness, Total (Titrimetric, EDTA) 

E130.2 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs-12832-017 

WorkOrder: 

Lab Batch ID: 

02030428 

R55701 

Method Blank 

RunID: WET_020319U-1068403 Units: mg/L 

Analysis Date: 03/19/2002 11:45 Analyst: CV 

Samples in Analytical Batch: 

Lab Sample ID 

02030428-02 E 

02030428-03 E 

Client Sample ID 
MW-10 

MW-11 A 

Analyte Result Rep Limit 
Hardness (As CaCQ3) ND 5.0 

I 
I 
I 
I 
1 

1 
1 
I 
I 
1 
1 

Laboratory Control Sample (LCS) 

RunID: WET_020319U-1068405 Units: mg/L 

Analysis Date: 03/19/2002 11:45 Analyst: CV 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Hardness (As CaC03) 202 200 101 94 108 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 

RunID: 

Analysis Date: 

02030425-01 

WET_020319U-1068407 

03/19/2002 11:45 

Units: mg/L 

Analyst: CV 

I Analyte Sample MS MS MS% MSD MSD MSD % RPD RPD Low High 
Result Spike Result Recovery Spike Result Recovery Limit Limit Limit 

Added Added 

Hardness (As CaC03) 420 500 920 100 500 920 100 0 20 81 111 

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

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 4/3/02 2:55:30 PM 

1 
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Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs-12832-017 

Analysis: 

Method: 

Alkalinity, Bicarbonate 
M2320 B 

WorkOrder: 

Lab Batch ID: 
02030428 

R55803 

Method Blank Samples in Analytical Batch: 

WET_020315S-1070451 Units: mg/L Lab SamDle ID Client Sample ID 

3: 03/15/2002 15:30 Analyst: SN 02030428-01F MW-9 

02030428-02F MW-10 

02030428-03G MW-11 A 

Analyte Result Rep Limit 
Alkalinity, Bicarbonate ND 2.0 

RunID: 

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

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

WET_020315S-1070453 Units: mg/L 

03/15/2002 15:30 Analyst: SN 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Alkalinity, Bicarbonate 80.3 80 100 90 110 

Sample Duplicate 

Original Sample: 

RunID: 

Analysis Date: 

02030425-01 

WET_020315S-1070454 

03/15/2002 15:30 

Units: mg/L 

Analyst: SN 

Analyte Sample 
Result 

DUP 
Result 

RPD RPD 
Limit 

Alkalinity, Bicarbonate 260 260 0 20 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 

ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

4/3/02 2:55:31 PM 
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Analysis: 

I Method: 

Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Hobbs-12832-017 

Alkalinity, Carbonate 

M2320 B 

WorkOrder: 

Lab Batch ID: 
02030428 

R55804 

RunID: 

^Analysis Date: 

I 

Method Blank 

WET.020315T-1070509 Units: mg/L 

03/15/2002 15:30 Analyst: SN 

Samples in Analytical Batch: 

Lab Sample ID 

02030428-01F 

02030428-02 F 

02030428-03G 

Client Sample ID 

MW-9 

MW-10 

MW-11 A 

Analyte Result Rep Limit 
Alkalinity, Carbonate ND 2.0 

i RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

WET_020315T-1070511 Units: mg/L 

03/15/2002 15:30 Analyst: SN 

I 
I 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Alkalinity, Carbonate 80.3 80 100 90 110 

Original Sample: 

RunID: 

Analysis Date: 

Sample Duplicate 

02030425-01 

WET_020315T-1070512 Units: 

03/15/2002 15:30 Analyst: 

mg/L 

SN 

Analyte Sample 
Result 

DUP 
Result 

RPD RPD 
Limit 

Alkalinity, Carbonate ND ND 0 20 

\ 
Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

IThe percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 4 / 3 / 0 2 2 . 5 5 . 3 2 P M 

I 



Sample Receipt Checklist 

And 
Chain of Custody 



® 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Sample Receipt Checklist 

Workorder: 02030428 Received By: RE 

Date and Time Received: 3/13/02 10:00:00 AM Carrier name: FedEx 

Temperature: 4 Chilled by: Water Ice 

•j Shipping container/cooler in good condition? Yes 0 

2 Custody seals intact on shippping container/cooler? Yes 0 

o Custody seals intact on sample bottles? Yes 

4_ Chain of custody present? Yes 0 

5 Chain of custody signed when relinquished and received? Yes 0 

g Chain of custody agrees with sample labels? Yes 0 

•j Samples in proper container/bottle? Yes 0 

g Sample containers intact? Yes 0 

g Sufficient sample volume for indicated test? Yes 0 

-|Q All samples received within holding time? Yes 0 

-| -| Container/Temp Blank temperature in compliance? Yes 0 

-| £ Water - VOA vials have zero headspace? Yes 0 

-j 3 Water - pH acceptable upon receipt? Yes 0 

No • Not Present • 

No • Not Present • 

No • Not Present 0 

No • 

No • 

N o D 

No • 

No • 

No • 

No • 

No • 

N o D Not Applicable • 

No • Not Applicable • 

SPL Representative: 

Client Name Contacted: 

Contact Date & Time: 

Non Conformance 
Issues: 

Client Instructions: 

4/3/02 2:55:33 PM 
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HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Brown & Caldwell 

Certificate of Analysis Number: 

02030427 
Reoort To: Proiect Name: BJ-Hobbs 12832-017 

Brown & Caldwell Site: Hobbs,NM 

Rick Rexroad Site Address: 

1415 Louisiana 

Suite 2509 
PO Number: 

Suite 2509 
PO Number: 

Houston 
TX State: New Mexico 

77002- State Cert. No.: 

ph: (713) 759-0999 fax: (713) 308-3886 Date Reported: 3/25/02 

This Report Contains A Total Of 31 Pages 

Excluding This Page 

And 

Chain Of Custody 

3/25/02 

Date 



Case Narrative for: 

Brown & Caldwell 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Certificate of Analysis Number: 

02030427 
Report To: Proiect Name: BJ-Hobbs 12832-017 

Brown & Caldwell Site: Hobbs,NM 

Rick Rexroad Site Address: 

1415 Louisiana 
Suite 2509 
Houston 

PO Number: 

TX State: New Mexico 

77002- State Cert. No.: 

ph: (713) 759-0999 fax: (713) 308-3886 Date Reported: 3/25/02 

Matrix spike (MS) and matrix spike duplicate (MSD) samples are chosen and tested at random from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those samples which are spiked by the 
laboratory. Since the MS and MSD are chosen at random from an analytical batch, the sample chosen for spike purposes may or may not 
have been a sample submitted in this sample delivery group. The validity of the analytical procedures for which data is reported in this 
analytical report is determined by the Laboratory Control Sample (LCS) and the Method Blank (MB). The Laboratory Control Sample (LCS) 
and the Method Blank (MB) are processed with the samples and the MS/MSD to ensure method criteria are achieved throughout the entire 
analytical process. 

Any other 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. 

lia West 

Senior Project Manager 

/ s i * !f!!L 
onia West D a t e 
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HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
Certificate of Analysis Number: 

02030427 

Report To: Brown & Caldwell Proiect Name: BJ-Hobbs 12832-017 

Rick Rexroad Site: Hobbs,NM 
1415 Louisiana 
Suite 2509 

Site Address: 

Houston 

TX PO Number: 

77002- State: New Mexico 
ph: (713) 759-0999 fax: (713)308-3886 

State Cert. No.: 

Fax To: Brown & Caldwell 

Rick Rexroad fax: (713) 308-3886 

Date Reported: 3/25/02 

Client Sample ID Lab Sample ID Matrix Date Collected Date Received COC ID HOLD 

MW-12D 02030427-01 Water 3/12/02 12:27:00 PM 3/13/02 10:00:00 AM 169934 • 
MW-13 02030427-02 Water 3/12/02 10:41:00 AM 3/13/02 10:00:00 AM 169934 • 
MW-14 02030427-03 Water 3/12/02 11:24:00 AM 3/13/02 10:00:00 AM 169934 • 
MW-15 02030427-04 Water 3/12/02 11:18:00 AM 3/13/02 10:00:00 AM 169934 • 
Trip Blank-4 3/12/02 02030427-05 Water 3/12/02 3/13/02 10:00:00 AM 169934 • 

tf 
I* 

I 
I 
I 
I 
I 
I 

3/25/02 

Sonia West 

'Senior Project Manager 

Date 

I 
I 
I 

Joel Grice 

Laboratory Director 

Ted Yen 

Quality Assurance Officer 

3/25/02 10:58:54 AM 

I IH I IMMI IV 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID MW-12D Col lected: 03/12/2002 12:27 SPL Sample ID: 02030427-01 

Site: Hobbs,NM 

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

ALKALINITY, BICARBONATE MCL M2320 B Units: mg/L 
Alkalinity, Bicarbonate 260 2 1 03/15/02 15:30 SN 1070458 

ALKALINITY, CARBONATE MCL M2320 B Units: mg/L 
Alkalinity, Carbonate ND 2 1 03/15/02 15:30 SN 1070516 

CHLORIDE, TOTAL MCL E325.3 Units: mg/L 
Chloride 75.8 1 1 03/14/02 11:00 CV 1061406 

DIESEL RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics 0.44 0.2 1 03/19/02 5:47 AR 1068840 

Surr: n-Pentacosane 76.0 % 18-120 1 03/19/02 5:47 AR 1068840 

PreD Method Preo Date Preo Initials 

SW3510B 03/14/2002 12:11 KL 

FLUORIDE- IC MCL E300 Units: mg/L 
Fluoride 1.4 0.1 1 03/13/02 11:55 ES 1067972 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 03/15/02 3:27 DL 1062084 

Surr: 1,4-Difluorobenzene 102 % 74-121 1 03/15/02 3:27 DL 1062084 

Surr: 4-Bromofluorobenzene 96.0 % 55-150 1 03/15/02 3:27 DL 1062084 

HARDNESS, TOTAL (TITRIMETRIC, EDTA) MCL E130.2 Units: mg/L 
Hardness (As CaC03) 330 25 5 03/19/02 11:45 CV 1068409 

H E A D S P A C E G A S ANALYSIS MCL RSK147 Units: mg/L 
Ethane ND 0.0025 1 03/22/02 10:27 ER 1070782 

Ethylene ND 0.0032 1 03/22/02 10:27 ER 1070782 

Methane ND 0.0012 1 03/22/02 10:27 ER 1070782 

MERCURY, TOTAL MCL SW7470A Units: mg/L 
Mercury ND 0.0002 1 03/15/02 12:50 R_T 1063731 

PreD Method PreD Date PreD Initials 

SW7470A 03/15/2002 9:30 R_T 

METALS BY METHOD 6010B, TOTAL MCL SW6010B Units: mg/L 
Arsenic 0.0471 0.005 1 03/15/02 1:48 JS 1062853 

Lead ND 0.005 1 03/15/02 1:48 JS 1062853 

Selenium ND 0.005 1 03/15/02 1:48 JS 1062853 

Barium 0.0865 0.005 1 03/19/02 3:39 NS 1068535 

Cadmium ND 0.005 1 03/19/02 3:39 NS 1068535 

Calcium 120 0.1 1 03/21/02 1:12 NS 1069146 

Chromium ND 0.01 1 03/19/02 3:39 NS 1068535 

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 
3/25/02 10:59:46 AM 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID MW-12D Col lected: 03/12/2002 12:27 SPL Sample ID: 02030427-01 

Site: Hobbs,NM 

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

Magnesium 6.06 0.1 1 03/19/02 3:39 NS 1068535 

Potassium 72 2 1 03/19/02 3:39 NS 1068535 

Silver ND 0.01 1 03/19/02 3:39 NS 1068535 

Sodium 79.4 0.5 1 03/19/02 3:39 NS 1068535 

Preo Method Preo Date Preo Initials 

SW3010A 03/14/2002 7:30 MW 

NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L 
Nitrogen, Nitrate (As N) ND 0.1 1 03/13/02 11:55 ES 1064686 

POLYNUCLEAR AROMATIC HYDROCARBONS MCL SW8310 Units: ug/L 
Acenaphthene ND 0.1 1 03/18/02 21:15 YN 1065585 

Acenaphthylene ND 0.1 1 03/18/02 21:15 YN 1065585 

Anthracene ND 0.1 1 03/18/02 21:15 YN 1065585 

Benz(a)anthracene ND 0.1 1 03/18/02 21:15 YN 1065585 
Benzo(a)pyrene ND 0.1 1 03/18/02 21:15 YN 1065585 

Benzo(b)fluoranthene ND 0.1 1 03/18/02 21:15 YN 1065585 
Benzo(g,h,i)perylene ND 0.1 1 03/18/02 21:15 YN 1065585 

Benzo(k)fluoranthene ND 0.1 1 03/18/02 21:15 YN 1065585 

Chrysene ND 0.1 1 03/18/02 21:15 YN 1065585 

Dibenzo(a,h)anthracene ND 0.1 1 03/18/02 21:15 YN 1065585 

Fluoranthene ND 0.1 1 03/18/02 21:15 YN 1065585 

Fluorene ND 0.1 1 03/18/02 21:15 YN 1065585 

lndeno(1,2,3-cd)pyrene ND 0.1 1 03/18/02 21:15 YN 1065585 

Naphthalene ND 0.1 1 03/18/02 21:15 YN 1065585 

Phenanthrene ND 0.1 1 03/18/02 21:15 YN 1065585 
Pyrene ND 0.1 1 03/18/02 21:15 YN 1065585 

Surr: 1-Fluoronaphthalene 57.9 % 15-96 1 03/18/02 21:15 YN 1065585 
Surr: Phenanthrene-d10 62.7 % 33-108 1 03/18/02 21:15 YN 1065585 

Preo Method PreD Date PreD Initials 
SW3510B 03/15/2002 15:01 DB 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 03/15/02 3:27 DL 1062035 

Ethylbenzene ND 1 1 03/15/02 3:27 DL 1062035 

Toluene ND 1 1 03/15/02 3:27 DL 1062035 

Xylenes.Total ND 1 1 03/15/02 3:27 DL 1062035 

Surr: 4-Bromofluorobenzene 103 % 48-156 1 03/15/02 3:27 DL 1062035 

Surr: 1,4-Difluorobenzene 100 % 72-137 1 03/15/02 3:27 DL 1062035 

S U L F A T E MCL E300 Units: mg/L 
Sulfate 200 4 20 03/14/02 11:34 ES 1068035 

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 
3/25/02 10:59:53 AM 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID MW-13 Col lected: 03/12/2002 10:41 S P L Sample ID: 02030427-02 

Site: Hobbs,NM 

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

ALKALINITY, B ICARBONATE MCL M2320 B Units: mg/L 
Alkalinity, Bicarbonate 164 2 1 03/15/02 15:30 SN 1070459 

ALKALINITY, CARBONATE MCL M2320 B Units: mg/L 
Alkalinity, Carbonate ND 2 1 03/15/02 15:30 SN 1070517 

CHLORIDE, TOTAL MCL E325.3 Units: mg/L 
Chloride 207 5 5 03/14/02 11:00 CV 1061409 

D I E S E L RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics 0.84 0.2 1 03/19/02 6:24 AR 1068841 

Surr: n-Pentacosane 86.8 % 18-120 1 03/19/02 6:24 AR 1068841 

PreD Method PreD Date Preo Initials 

SW3510B 03/14/2002 12:11 KL 

FLUORIDE- IC MCL E300 Units: mg/L 
Fluoride 2.3 0.1 1 03/13/02 11:55 ES 1067973 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND O l 1 03/15/02 3:52 DL 1062087 

Surr: 1,4-Difluorobenzene 102 % 74-121 1 03/15/02 3:52 DL 1062087 

Surr: 4-Bromofluorobenzene 96.7 % 55-150 1 03/15/02 3:52 DL 1062087 

HARDNESS, TOTAL (TITRIMETRIC, EPTA) MCL E130.2 Units: mg/L 
Hardness (As CaCQ3) 750 50 10 03/19/02 11:45 CV 1068410 

H E A D S P A C E G A S ANALYSIS MCL R S K 1 4 7 ~ Units: mg/L 
Ethane ND 0.0025 1 03/22/02 10:37 ER 1070783 

Ethylene ND 0.0032 1 03/22/02 10:37 ER 1070783 

Methane ND 0.0012 1 03/22/02 10:37 ER 1070783 

MERCURY, TOTAL MCL SW7470A~ Units: mg/L 
Mercury ND 0.0002 1 03/15/02 12:50 R_T 1063732 

PreD Method PreD Date Prep Initials] 

SW7470A 03/15/2002 9:30 R_T 

METALS BY METHOD 6010B, TOTAL MCL SW6010B Units: mg/L 
Arsenic 0.012 0.005 1 03/15/02 1:54 JS 1062854 

Lead ND 0.005 1 03/15/02 1:54 JS 1062854 

Selenium ND 0.005 1 03/15/02 1:54 JS 1062854 

Barium 0.109 0.005 1 03/19/02 3:45 NS 1068536 

Cadmium ND 0.005 1 03/19/02 3:45 NS 1068536 

Calcium 225 0.1 1 03/21/02 1:38 NS 1069149 

Chromium 0.0114 0.01 1 03/19/02 3:45 NS 1068536 

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 
3/25/02 11:00:05 AM 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID MW-13 Col lected: 03/12/2002 10:41 SPL Sample ID: 02030427-02 

Site: Hobbs,NM 

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

Magnesium 44.7 0.1 1 03/19/02 3:45 NS 1068536 

Potassium 2.82 2 1 03/19/02 3:45 NS 1068536 

Silver ND 0.01 1 03/19/02 3:45 NS 1068536 

Sodium 127 0.5 1 03/19/02 3:45 NS 1068536 

PreD Method PreD Date PreD Initials 

SW3010A 03/14/2002 7:30 MW 

NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L 
Nitrogen, Nitrate (As N) ND 0.1 1 03/13/02 11:55 ES 1064687 

POLYNUCLEAR AROMATIC HYDROCARBONS MCL SW8310 Units: ug/L 
Acenaphthene ND 0.1 1 03/18/02 16:11 YN 1065580 

Acenaphthylene ND 0.1 1 03/18/02 16:11 YN 1065580 

Anthracene ND 0.1 1 03/18/02 16:11 YN 1065580 

Benz(a)anthracene ND 0.1 1 03/18/02 16:11 YN 1065580 

Benzo(a)pyrene ND 0.1 1 03/18/02 16:11 YN 1065580 

Benzo(b)fluoranthene ND 0.1 1 03/18/02 16:11 YN 1065580 

Benzo(g,h,i)perylene ND 0.1 1 03/18/02 16:11 YN 1065580 

Benzo(k)fluoranthene ND 0.1 1 03/18/02 16:11 YN 1065580 

Chrysene ND 0.1 1 03/18/02 16:11 YN 1065580 

Dibenzo(a,h)anthracene ND 0.1 1 03/18/02 16:11 YN 1065580 

Fluoranthene ND 0.1 1 03/18/02 16:11 YN 1065580 

Fluorene ND 0.1 1 03/18/02 16:11 YN 1065580 

lndeno(1,2,3-cd)pyrene ND 0.1 1 03/18/02 16:11 YN 1065580 

Naphthalene ND 0.1 1 03/18/02 16:11 YN 1065580 

Phenanthrene ND 0.1 1 03/18/02 16:11 YN 1065580 

Pyrene ND 0.1 1 03/18/02 16:11 YN 1065580 

Surr: 1-Fluoronaphthalene 54.5 % 15-96 1 03/18/02 16:11 YN 1065580 

Surr: Phenanthrene-d10 57.6 % 33-108 1 03/18/02 16:11 YN 1065580 

Preo Method Preo Date PreD Initials 

SW3510B 03/15/2002 15:01 DB 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 03/15/02 3:52 DL 1062036 

Ethylbenzene ND 1 1 03/15/02 3:52 DL 1062036 

Toluene ND 1 1 03/15/02 3:52 DL 1062036 

Xylenes.Total ND 1 1 03/15/02 3:52 DL 1062036 

Surr: 4-Bromofluorobenzene 102 % 48-156 1 03/15/02 3:52 DL 1062036 

Surr: 1,4-Difluorobenzene 100 % 72-137 1 03/15/02 3:52 DL 1062036 

S U L F A T E MCL E300 Units: mg/L 
Sulfate 380 4 20 03/14/02 11:34 ES 1068036 

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 
3/25/02 11:00:12 AM 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID MW-14 Collected: 03/12/2002 11:24 SPL Sample ID: 02030427-03 

Site: Hobbs,NM 

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

CHLORIDE, TOTAL MCL E325.3 Units: mg/L 
Chloride 284 5 5 03/14/02 11:00 CV 1061413 

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 
3/25/02 11:00:14 AM 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID MW-15 Col lected: 03/12/2002 11:18 S P L Sample ID: 02030427-04 

Site: Hobbs,NM 

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

CHLORIDE, TOTAL MCL E325.3 Units: mg/L 
Chloride 224 5 5 03/14/02 11:00 CV 1061416 

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 
3/25/02 11:00:16 AM 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID Trip Blank-4 3/12/02 Col lected: 03/12/2002 0:00 SPL Sample ID: 02030427-05 

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 03/14/02 20:40 DL 1062067 

Surr: 1,4-Difluorobenzene 101 % 74-121 1 03/14/02 20:40 DL 1062067 

Surr: 4-Bromofluorobenzene 95.0 % 55-150 1 03/14/02 20:40 DL 1062067 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 03/14/02 20:40 DL 1062022 

Ethylbenzene ND 1 1 03/14/02 20:40 DL 1062022 

Toluene ND 1 1 03/14/02 20:40 DL 1062022 

Xylenes.Total ND 1 1 03/14/02 20:40 DL 1062022 

Surr: 4-Bromofluorobenzene 101 % 48-156 1 03/14/02 20:40 DL 1062022 

Surr: 1,4-Difluorobenzene 99.7 % 72-137 1 03/14/02 20:40 DL 1062022 

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 
3/25/02 11:00:19 AM 
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Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ-Hobbs 12832-017 

Analysis: 

[Method: 

Diesel Range Organics 

SW8015B 
WorkOrder: 

Lab Batch ID: 
02030427 

18664 

RunID: 

(Analysis Date: 

Preparation Date: 

Method Blank 

HP_T_020318B-1068833 Units: mg/L 

03/18/2002 20:02 Analyst: AR 

03/14/2002 12:11 Prep By: KL Method SW3510B 

Samples in Analytical Batch: 

Lab Sample ID 

02030427-01B 

02030427-02B 

Client Sample ID 

MW-12D 

MW-13 

Analyte Result Rep Limit 
Diesel Range Organics ND 0.20 

Sum n-Pentacosane 70.2 18-120 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

Preparation Date: 

HP_T_020318B-1068834 Units: 

03/18/2002 20:38 Analyst: 

03/14/2002 12:11 Prep By: 

mg/L 

AR 

KL Method SW3510B 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Diesel Range Organics 2.5 1.7 66 21 175 

I 
Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 02030441-02 
RunID: HP_T_020318B-1068836 

Analysis Date: 03/18/2002 22:28 

Preparation Date: 03/14/2002 12:11 

Units: mg/L 

Analyst: AR 

Prep By: Method 

1 Analyte Sample MS MS MS % MSD MSD MSD % RPD RPD Low High 
Result Spike Result Recovery Spike Result Recovery Limit Limit Limit 

1 
Added Added 

piesel Range Organics 0.078 5 3.4 66.2 5 3.4 66.0 0.248 39 13 130 

r Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 3/25/02 11-06-47 AM 
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Analysis: 

Method: 

Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ-Hobbs 12832-017 

Headspace Gas Analysis 

RSK147 
WorkOrder: 

Lab Batch ID: 

02030427 

R55822 

Method Blank 

RunID: VARC_020322A-1070780 Units: mg/L 

Analysis Date: 03/22/2002 9:34 Analyst: ER 

Samples in Analytical Batch: 

Lab Sample ID 

02030427-01E 

02030427-02 E 

Client Sample ID 

MW-12D 

MW-13 

Analyte Result Rep Limit 
Ethane ND 0.0025 
Ethylene ND 0.0032 
Methane ND 0.0012 

Sample Duplicate 

Original Sample: 02030428-03 
RunID: VARC_020322A-1070784 Units: mg/L 

Analysis Date: 03/22/2002 10:52 Analyst: ER 

Analyte Sample 
Result 

DUP 
Result 

RPD RPD 
Limit 

Butane ND ND 0 50 

Ethane ND ND 0 50 
Ethylene ND ND 0 50 

Isobutane ND ND 0 50 
Methane 0.0044 0.0049 11 50 

Propane ND ND 0 50 
Propylene ND ND 0 50 

I Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

IThe percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 3/25/02 11-07-os AM 
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Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ-Hobbs 12832-017 

Analysis: 

I Method: 

Purgeable Aromatics 

SW8021B 
WorkOrder: 

Lab Batch ID: 
02030427 

R55390 

Method Blank 

RunID: HP_U_020314A-1062017 Units: ug/L 

{Analysis Date: 03/14/2002 17:18 Analyst: DL 

Samples in Analytical Batch: 

Lab Sample ID 
02030427-01A 

02030427-02A 

02030427-05A 

Client Sample ID 

MW-12D 

MW-13 

Trip Blank-4 3/12/02 

Analyte Result Rep Limit 
Benzene ND 1.0 
Ethylbenzene ND 1.0 
Toluene ND 1.0 
Xylenes.Total ND 1.0 

Sum 1,4-Difluorobenzene 99.0 72-130 
Surr 4-Bromofluorobenzene 100.5 70-130 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

HP_U_020314A-1062016 Units: ug/L 

03/14/2002 16:27 Analyst: DL 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Benzene 50 48 97 70 130 
Ethylbenzene 50 50 99 70 130 
Toluene 50 49 98 70 130 

Xylenes.Total 150 146 97 70 130 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 02030425-01 

RunID: HP_U_020314A-1062018 Units: ug/L 

Analysis Date: 03/14/2002 17:43 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 

penzene ND 20 19 92.9 20 19 95.7 3.01 21 32 164 

fthylbenzene ND 20 19 93.8 20 19 96.4 2.76 19 52 142 
(Toluene ND 20 19 93.9 20 19 97.4 3.61 20 38 159 

Xylenes.Total \ ND 60 56 93.3 60 57 95.0 1.77 18 53 144 r 
i Qualifiers: 

I 
1 

Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 

ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

3/25/02 11:07:31 AM 
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Analysis: 
(Method: 

Quality Control Report 

Gasoline Range Organics 

SW8015B 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ-Hobbs 12832-017 

WorkOrder: 

Lab Batch ID: 

02030427 

R55392 

RunID: 

[Analysis I 
I 

I 
I 
L 
I 
I 

Date: 

Method Blank 

HP_U_020314B-1062062 Units: mg/L 

03/14/2002 17:18 Analyst: DL 

Samples in Analytical Batch: 

Lab Sample ID 
02030427-01A 

02030427-02A 

02030427-05A 

Client Sample ID 

MW-12D 

MW-13 

Trip Blank-4 3/12/02 

Analyte Result Rep Limit 
Gasoline Ranqe Organics ND 0.10 

Surr: 1,4-Difluorobenzene 103.0 74-121 
Sum 4-Bromofluorobenzene 96.3 55-150 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

HPJJ_020314B-1062061 Units: mg/L 

03/14/2002 16:52 Analyst: DL 

Analyte Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

Gasoline Range Organics 1 0.72 72 70 130 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 02030425-02 

RunID: HP_U_020314B-1062063 Units: mg/L 

Analysis Date: 03/14/2002 18:33 Analyst: DL 

J Analyte Sample MS MS MS% MSD MSD MSD % RPD RPD Low High 
Result Spike Result Recovery Spike Result Recovery Limit Limit Limit 

1 
Added Added 

](3asoline Range Organics ND 0.9 0.88 98.2 0.9 0.88 98.3 0.0904 36 36 160 

I 
I 
I 
I 
1 

Qualifiers: Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 

ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

3/25/02 11:07:54 AM 
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Analysis: 

Method: 

Quality Control Report 

Polynuclear Aromatic Hydrocarbons 
SW8310 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ-Hobbs 12832-017 

WorkOrder: 

Lab Batch ID: 
02030427 
18700 

Method Blank 

RunID: 2_020318A-1065578 Units: ug/L 

[Analysis Date: 03/18/2002 13:38 Analyst: YN 

Samples in Analytical Batch: 

Preparation Date: 03/15/2002 15:01 Prep By: DB Method SW3510B 

Lab Sample ID 

02030427-01C 

02030427-02C 

Client Sample ID 
MW-12D 

MW-13 

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)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)anth racene ND 0.10 
Fluoranthene ND 0.10 
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 74.5 15-96 
Sum Phenanthrene-dlO 74.8 33-108 

I 
I 
I 
I 
I 
I 
t 
I 
I 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

Preparation Date: 

2_020318A-1065579 

03/18/2002 14:16 

03/15/2002 15:01 

Units: ug/L 

Analyst: YN 

Prep By: DB Method SW3510B 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Acenaphthene 0.5 0.34 68 45 97 

Acenaphthylene 0.5 0.37 73 42 122 

Anthracene 0.5 0.32 64 42 106 

Benz(a)anthracene 0.5 0.36 72 49 119 

Benzo(a)pyrene 0.5 0.35 69 54 105 

Benzo(b)f I uoranthene 0.5 0.36 73 48 127 

Benzo(g,h,i)perylene 0.5 0.38 77 39 107 

Benzo(k)fluoranthene 0.5 0.36 71 53 119 

Chrysene 0.5 0.34 68 51 144 

Dibenzo(ajh)anthracene 0.5 0.39 78 40 114 

Fluoranthehe 0.5 0.34 68 45 126 

Fluorene 0.5 0.34 69 46 107 

lndeno(1,2,3-cd)pyrene 0.5 0.39 77 45 109 

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

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 

3/25/02 11:08:14 AM 
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Analysis: 

Method: 

Quality Control Report 

Polynuclear Aromatic Hydrocarbons 

SW8310 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ-Hobbs 12832-017 

WorkOrder: 

Lab Batch ID: 

02030427 

18700 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

Preparation Date: 

2_020318A-1065579 Units: 

03/18/2002 14:16 Analyst: 

03/15/2002 15:01 Prep By: 

ug/L 

YN 

DB Method SW3510B 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Naphthalene 0.5 0.33 66 44 90 

Phenanthrene 0.5 0.35 69 47 128 

Pyrene 0.5 0.35 70 51 135 

I 
I 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 

RunID: 

Analysis Date: 

Preparation Date: 

02030427-01 

2_020318A-1065586 

03/18/2002 21:53 

03/15/2002 15:01 

Units: ug/L 

Analyst: YN 

Prep By: DB 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 

'Acenaphthene ND 0.5 0.25 49.3 0.5 0.23 45.4 8.21 30 1 124 

lAcenaphthylene ND 0.5 0.25 50.7 0.5 0.23 46.5 8.79 30 1 139 

Anthracene ND 0.5 0.24 47.3 0.5 0.22 44.2 6.81 30 1 126 

[Benz(a)anthracene ND 0.5 0.28 56.4 0.5 0.27 53.4 5.43 30 12 135 

Benzo(a)pyrene ND 0.5 0.27 54.4 0.5 0.26 51.4 5.65 30 1 128 

Benzo(b)fluoranthene ND 0.5 0.28 57.0 0.5 0.27 53.9 5.51 30 6 150 

Benzo(g,h,i)perylene ND 0.5 0.3 59.3 0.5 0.28 55.8 6.05 30 1 116 

|Benzo(k)fluoranthene ND 0.5 0.28 56.2 0.5 0.27 53.1 5.68 30 5 159 

Chrysene ND 0.5 0.27 53.5 0.5 0.25 50.4 5.92 30 1 199 

Dibenzo(a,h)anthracene ND 0.5 0.31 61.2 0.5 0.29 57.8 5.71 30 1 110 

fluoranthene ND 0.5 0.26 52.1 0.5 0.25 49.1 6.01 30 14 123 

jFluorene ND 0.5 0.26 51.0 0.5 0.24 47.2 7.75 30 1 142 

lndeno(1,2,3-cd)pyrene ND 0.5 0.29 57.0 0.5 0.27 53.5 6.46 30 1 116 

(vJaphthalene ND 0.5 0.24 47.4 0.5 0.22 44.1 7.22 30 1 122 

phenanthrene ND 0.5 0.26 51.1 0.5 0.24 47.7 6.81 30 1 155 

Pyrene ND 0.5 0.28 56.4 0.5 0.27 53.1 5.98 30 1 140 

I 
I 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 3/25/0211-os-14 AM 
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Analysis: 

(Method: 

Quality Control Report 

Metals by Method 601 OB, Total 

SW6010B 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ-Hobbs 12832-017 

WorkOrder: 

Lab Batch ID: 

02030427 

18657 

RunID: 

(Analysis Date: 

Preparation Date: 

Method Blank 

TJA_020318F-1068520 Units: 

03/19/2002 1:59 

03/14/2002 7:30 

Analyst: 

Prep By: 

mg/L 

NS 

MW Method SW3010A 

Samples in Analytical Batch: 

Lab Sample ID 

02030427-01D 

02030427-02D 

Client Sample ID 
MW-12D 

MW-13 

Analyte Result Rep Limit 
Barium ND 0.005 
Cadmium ND 0.005 
Chromium ND 0.01 
Magnesium ND 0.1 
Potassium ND 2 
Silver ND 0.01 
Sodium ND 0.5 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

Preparation Date: 

TJA_020318F-1068521 Units: 

03/19/2002 2:05 Analyst: 

03/14/2002 7:30 Prep By: 

mg/L 
NS 

MW Method SW3010A 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Barium 1 0.895 90 80 120 
Cadmium 1 0.957 96 80 120 

Chromium 1 0.999 100 80 120 

Magnesium 1 0.974 97 80 120 
Potassium 10 10.1 101 80 120 

Silver 1 0.971 97 80 120 

Sodium 1 0.958 96 80 120 

la 
Post Digestion Spike (PDS) / Post Digestion Spike Duplicate (PDSD) 

(Sample Spiked: 

RunID: 

B\nalysis Date: 

preparation Date: 

02030442-05 
TJA_020318F-1068526 Units: mg/L 

03/19/2002 2:36 Analyst: NS 

03/14/2002 7:30 Prep By: Method 

| Analyte Sample PDS PDS PDS % PDSD PDSD PDSD % RPD RPD Low High 
1 Result Spike Result Recovery Spike Result Recovery Limit Limit Limit 

Added Added 

j/lagnesium 69.3 1 71.1 171 * 1 70 64.1 * 91.2* 20 75 125 

potassium 57.5 10 69.3 118 10 68.9 114 3.2 20 75 125 

Sodium 125 1 125 34.2 * 1 121 -340 * 245* 20 75 125 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

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

* B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

[The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 3/25/02 11:08:38 AM 
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Analysis: 

•Method: 

Quality Control Report 

Metals by Method 601 OB, Total 
SW6010B 

Brown & Caldwell 
BJ-Hobbs 12832-017 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

WorkOrder: 

Lab Batch ID: 
02030427 

18657 

Sample Spiked: 02030442-05 
RunID: TJA_020318F-1068523 

Analysis Date: 03/19/2002 2:17 

Preparation Date: 03/14/2002 7:30 

Units: mg/L 

Analyst: NS 

Prep By: MW Method SW301 OA 

r 
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 

Barium 0.21 1 1.06 84.8 1 1.14 92.5 8.59 20 75 125 

Cadmium ND 1 0.914 91.4 1 0.941 94.1 2.89 20 75 125 

Chromium ND 1 0.918 91.8 1 0.963 96.3 4.75 20 75 125 

Magnesium 69 1 63.2 -618 * 1 67.3 -204* 101 * 20 75 125 

Potassium 58 10 64.8 72.7* 10 67.1 96.2 27.9 * 20 75 125 

Silver ND 1 0.946 94.6 1 0.965 96.5 1.99 20 75 125 

Sodium 120 1 113 -1160* 1 123 -225 * 135 * 20 75 125 

I 
I 
I 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 3/25/02 n-08-38 AM 
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I 

J 

I 
Analysis: 

•Method: 

Quality Control Report 

Metals by Method 601 OB, Total 

SW6010B 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ-Hobbs 12832-017 

WorkOrder: 

Lab Batch ID: 
02030427 

18657-T 

RunID: 

Method Blank 

TJAT_020314B-1062837 Units: 

I: 
I 
I 
I 
I 
I 

nalysis Date: 

reparation Date: 

03/14/2002 23:57 

03/14/2002 7:30 

Analyst: 

Prep By: 

mg/L 

JS 

MW Method SW3010A 

Samples in Analytical Batch: 

Lab Sample ID 

02030427-01D 

02030427-02D 

Client Sample ID 
MW-12D 

MW-13 

Analyte Result Rep Limit 
Arsenic ND 0.005 
Lead ND 0.005 
Selenium ND 0.005 

Laboratory Control Sample (LCS) 

RunID: TJAT_020314B-1062838 Units: 

Analysis Date: 03/15/2002 0:03 Analyst: 

Preparation Date: 03/14/2002 7:30 Prep By: 

mg/L 

JS 

MW Method SW3010A 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Arsenic 1 0.995 99 80 120 

Lead 1 0.978 98 80 120 
Selenium 1 1.01 101 80 120 

I 

I 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 

RunID: 

Analysis Date: 

Preparation Date: 

02030442-05 
TJAT_020314B-1062840 Units: 

03/15/2002 0:17 Analyst: 

03/14/2002 7:30 Prep By: 

mg/L 

JS 

MW Method SW3010A 

| Analyte Sample MS MS MS% MSD MSD MSD % RPD RPD Low High 
Result Spike Result Recovery Spike Result Recovery Limit Limit Limit 

Added Added 

|\rsenic 0.014 1 0.997 98.3 1 1.03 101 3.16 20 75 125 
Lead ND 1 0.907 90.4 1 0.949 94.6 4.48 20 75 125 
(Selenium ND 1 0.991 99.1 1 1.03 103 4.31 20 75 125 

I 
I 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 3/25/0211 -09 02 AM 
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I 

Analysis: 

Method: 

Quality Control Report 

Metals by Method 601 OB, Total 
SW6010B 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ-Hobbs 12832-017 

WorkOrder: 

Lab Batch ID: 

02030427 

18657A 

I 
I 
1 
I 
I 
I 

RunID: 

[Analysis Date: 

Preparation Date: 

Method Blank 

TJA_020320D-1069137 Units: 

03/21/2002 0:15 

03/14/2002 7:30 

Analyst: 

Prep By: 

mg/L 

NS 

MW Method SW3010A 

Samples in Analytical Batch: 

Lab Sample ID 

02030427-01D 

02030427-02D 

Client Sample ID 

MW-12D 

MW-13 

Analyte Result Rep Limit 
Calcium ND 0.1 
Sodium ND 0.5 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

Preparation Date: 

TJA_020320D-1069138 Units: 

03/21/2002 0:21 Analyst: 

03/14/2002 7:30 Prep By: 

mg/L 

NS 

MW Method SW3010A 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Calcium 1 0.965 96 80 120 

Sodium 1 1.04 104 80 120 

Post Digestion Spike (PDS) / Post Digestion Spike Duplicate (PDSD) 

I
Sample Spiked: 

RunID: 

Analysis Date: 

Preparation Date: 

02030442-05 

TJA_020320D-1069143 Units: mg/L 

03/21/2002 0:52 Analyst: NS 

03/14/2002 7:30 Prep By: Method 

Sample 
Result 

PDS 
Spike 
Added 

PDS 
Result 

PDS % 
Recovery 

PDSD 
Spike 
Added 

PDSD 
Result 

PDSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Calcium 145 1 145 -6.6 * 1 143 -190 * 187* 20 75 125 
Sodium 126 1 124 -210 * 1 125 -110* 66.7* 20 75 125 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 

RunID: 

Analysis Date: 

Preparation Date: 

02030442-05 
TJAJ320320D-1069140 Units: 

03/21/2002 0:34 Analyst: 

03/14/2002 7:30 Prep By: 

mg/L 

NS 

MW Method SW3010A 

I Analyte Sample MS MS MS % MSD MSD MSD % RPD RPD Low High 

r 
Result Spike 

Added 
Result Recovery Spike 

Added 
Result Recovery Limit Limit Limit 

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 

Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 3/25/02 11:09:24 AM 

I 
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Analysis: 

I Method: 

Quality Control Report 

Metals by Method 601 OB, Total 

SW6010B 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ-Hobbs 12832-017 

WorkOrder: 

Lab Batch ID: 
02030427 

18657A 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 02030442-05 
RunID: TJA_020320D-1069140 

Analysis Date: 03/21/2002 0:34 

Preparation Date: 03/14/2002 7:30 

Units: mg/L 

Analyst: NS 

Prep By: MW Method SW301 OA 

Anaiyte Sample 
Result 

MS 
Spike 
Added 

MS 
Result 

MS% 
Recovery 

MSD 
Spike 
Added 

MSD 
Result 

MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Calcium 140 1 137 -757* 1 139 -539 * 33.6* 20 75 125 

Sodium 130 1 118 -722 * 1 119 -703* 2.62 20 75 125 

I 
I 
I 
I 
I 
I 
I 
I 
I 
t 
I 
I 

Qualifiers: Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 

ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

3/25/02 11:09:25 AM 



I 
Analysis: 

Method: 

Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ-Hobbs 12832-017 

Mercury, Total 
SW7470A 

WorkOrder: 

Lab Batch ID: 

02030427 

18720 

RunID: 

Analysis Date: 

Preparation Date: 

Method Blank 

HGL_020315B-1063715 Units: 

03/15/2002 12:50 Analyst: 

Samples in Analytical Batch: 

03/15/2002 9:30 

mg/L 

R_T 

Prep By: R_T Method SW7470A 

Lab Sample ID 

02030427-01D 

02030427-02 D 

Client Sample ID 

MW-12D 

MW-13 

Analyte Result Rep Limit 
Mercury ND 0.0002 

Laboratory Control Sample (LCS) 

RunID: HGLJ320315B-1063717 Units: mg/L 

Analysis Date: 03/15/2002 12:50 Analyst: R_T 

Preparation Date: 03/15/2002 9:30 Prep By: R_T Method SW7470A 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Mercury 0.002 0.00212 106 80 120 

I Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 

RunID: 

Analysis Date: 

Preparation Date: 

02030325-01 
HGLJ320315B-1063719 Units: 

03/15/2002 12:50 Analyst: 

03/15/2002 9:30 Prep By: 

mg/L 

R_T 

R_T Method SW7470A 

Analyte Sample MS MS MS % MSD MSD MSD % RPD RPD Low High 
f Result Spike Result Recovery Spike Result Recovery Limit Limit Limit 

Added Added 

f/lercury ND 0.002 0.00202 101 0.002 0.0022 110 8.53 20 75 125 

I 
I 
I 
I 
I 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 

ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

3/25/02 11:09:43 AM 
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I 

Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ-Hobbs 12832-017 

Analysis: 

IMethod: 
Chloride, Total 

E325.3 

WorkOrder: 

Lab Batch ID: 
02030427 

R55362 

Method Blank 

RunID: WET_020314A-1061384 Units: mg/L 

•Analysis Date: 03/14/2002 11:00 Analyst: CV 

Samples in Analytical Batch: 

Analyte Result Rep Limit 
Chloride ND 1.0 

Lab Sample ID 

02030427-01G 

02030427-02G 

02030427-03A 

02030427-04A 

Client Sample ID 

MW-12D 

MW-13 

MW-14 

MW-15 

I 
I 
I 
I 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

WET_020314A-1061386 Units: mg/L 

03/14/2002 11:00 Analyst: CV 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Chloride 143 140 98 90 110 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 

RunID: 

Analysis Date: 

02030254-01 

WET_020314A-1061388 

03/14/2002 11:00 

Units: mg/L 

Analyst: CV 

[ Analyte Sample MS MS MS% MSD MSD MSD % RPD RPD Low High 

I Result Spike Result Recovery Spike Result Recovery Limit Limit Limit 
Added Added 

Chloride 6.9 50 56 98.2 50 56.9 99.9 1.74 20 85 115 

I 
I 
I 
I 
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 

Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

[The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 3/25/02 11:10:04 AM 

U l U l 



Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

I 
A 

| 

Brown & Caldwell 
BJ-Hobbs 12832-017 

Analysis: 

RMethod: 
Nitrogen, Nitrate (As N) 

E300 

WorkOrder: 

Lab Batch ID: 
02030427 

R55540 

Method Blank 

.RunID: 

Analysis Date: 

I 

WET_020313S-1064679 

03/13/2002 11:55 

Units: mg/L 

Analyst: ES 

r 
i 
i 
i 

Samples in Analytical Batch: 

Lab Sample ID 
02030427-01F 

02030427-02F 

Client Sample ID 
MW-12D 

MW-13 

Analyte Result Rep Limit 
Nitrogen, Nitrate (As N) ND 0.10 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

WET_020313S-1064680 Units: mg/L 

03/13/2002 11:55 Analyst: ES 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Nitrogen, Nitrate (As N) 10 9.46 95 90 110 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 02030425-01 

RunID: WET_020313S-1064682 Units: mg/L 

Analysis Date: 03/13/2002 11:55 Analyst: ES 

I Analyte Sample MS MS MS % MSD MSD MSD % RPD RPD Low High 
1 Result Spike Result Recovery Spike Result Recovery Limit Limit Limit 

i 

Added Added 

[slitrogen, Nitrate (As N) 3.0 10 12.6 95.9 10 12.6 95.7 0.271 20 76 124 

I 
1 
I 
t 
I 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 3/25/02 11:10:25 AM 

I 



Analysis: 

Method: 

Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ-Hobbs 12832-017 

Fluoride-IC 

E300 

WorkOrder: 

Lab Batch ID: 
02030427 

R55674 

RunID: 

Analysis Date: 

Method Blank Samples in Analytical Batch: 

WET_020313T-1067964 

03/13/2002 11:55 

Units: mg/L 

Analyst: ES 
Lab Sample ID 
02030427-01F 

02030427-02F 

Client Sample ID 
MW-12D 

MW-13 

Analyte Result Rep Limit 
Fluoride ND 0.10 

Laboratory Control Sample (LCS) 

RunID: WET_020313T-1067965 Units: mg/L 

Analysis Date: 03/13/2002 11:55 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: 02030425-01 

RunID: WET_020313T-1067967 Units: mg/L 

Analysis Date: 03/13/2002 11:55 Analyst: ES 

Analyte Sample MS MS MS % MSD MSD MSD % RPD RPD Low High 
Result Spike Result Recovery Spike Result Recovery Limit Limit Limit 

Added Added 

fluoride 1.4 10 9.8 84.1 10 9.7 82.4 1.97 20 80 120 

I 
I 
I 
I 
I 

Qualifiers: Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 

ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

3/25/02 11:10:45 AM 
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Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ-Hobbs 12832-017 

Analysis'. 

I Method: 
Sulfate 
E300 

WorkOrder: 

Lab Batch ID: 

02030427 

R55679 

RunID: 

I Analysis Date: 

Method Blank 

WET_020314S-1068028 Units: mg/L 

03/14/2002 11:34 Analyst: ES 

Samples in Analytical Batch: 

Lab Sample ID 

02030427-01F 

02030427-02F 

Client Sample ID 
MW-12D 

MW-13 

Analyte Result Rep Limit 
Sulfate ND 0.20 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

WET_020314S-1068029 Units: mg/L 

03/14/2002 11:34 Analyst: ES 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Sulfate 10 9.9 99 90 110 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 

RunID: 

Analysis Date: 

02030425-01 

WET_020314S-1068031 

03/14/2002 11:34 

Units: mg/L 

Analyst: ES 

Analyte Sample MS MS MS % MSD MSD MSD % RPD RPD Low High 
i 
I 

Result Spike Result Recovery Spike Result Recovery Limit Limit Limit 
Added Added 

[Sulfate 120 200 310 94.9 200 310 94.1 0.809 20 80 120 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 

Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 3/25/02 11:11:08 AM 
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Analysis: 

•Method: 

Quality Control Report 

Hardness, Total (Titrimetric, EDTA) 
E130.2 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ-Hobbs 12832-017 

WorkOrder: 

Lab Batch ID: 
02030427 

R55701 

Method Blank 

RunID: WET_020319U-1068403 Units: mg/L 

•Analysis Date: 03/19/2002 11:45 Analyst: CV 

Samples in Analytical Batch: 

Lab Sample ID 

02030427-01D 

02030427-02D 

Client Sample ID 
MW-12D 

MW-13 

Analyte Result Rep Limit 
Hardness (As CaC03) ND 5.0 

I 
I 
I 
t 

Laboratory Control Sample (LCS) 

RunID: WET_020319U-1068405 Units: mg/L 

Analysis Date: 03/19/2002 11:45 Analyst: CV 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Hardness (As CaC03) 202 200 101 94 108 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 02030425-01 

RunID: WET_020319U-1068407 Units: mg/L 

Analysis Date: 03/19/2002 11:45 Analyst: CV 

j Analyte Sample MS MS MS % MSD MSD MSD % RPD RPD Low High 

I Result Spike Result Recovery Spike Result Recovery Limit Limit Limit 
Added Added 

Hardness (As CaC03) 420 500 920 100 500 920 100 0 20 81 111 

I 
I 
I 
I 
I 
I 

Qualifiers: Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 

ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

3/25/02 11:11:29 AM 



i 
Analysis: 

Method: 

® 
Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ-Hobbs 12832-017 

Alkalinity, Bicarbonate 

M2320 B 

WorkOrder: 

Lab Batch ID: 

02030427 

R55803 

A 

Method Blank 

RunID: WETJ20315S-1070451 Units: mg/L 

Analysis Date: 03/15/2002 15:30 Analyst: SN 

Samples in Analytical Batch: 

Lab Sample ID 

02030427-01G 

02030427-02G 

Client Sample ID 

MW-12D 

MW-13 

Analyte Result Rep Limit 
Alkalinity, Bicarbonate ND 2.0 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

WET_020315S-1070453 Units: mg/L 

03/15/2002 15:30 Analyst: SN 

I 
Analyte Spike 

Added 
Result Percent 

Recovery 
Lower 
Limit 

Upper 
Limit 

Alkalinity, Bicarbonate 80.3 80 100 90 110 

Sample Duplicate 

Original Sample: 02030425-01 
RunID: WET_020315S-1070454 Units: mg/L 

Analysis Date: 03/15/2002 15:30 Analyst: SN 

Analyte Sample 
Result 

DUP 
Result 

RPD RPD 
Limit 

Alkalinity, Bicarbonate 260 260 0 20 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 



I 
I 
I 
I 
I 

Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ-Hobbs 12832-017 

Analysis: 

I Method: 

Alkalinity, Carbonate 

M2320 B 
WorkOrder: 

Lab Batch ID: 
02030427 

R55804 

Method Blank 

RunID: WET.020315T-1070509 Units: mg/L 

I Analysis Date: 03/15/2002 15:30 Analyst: SN 

Samples in Analytical Batch: 

Lab Sample ID 

02030427-01G 

02030427-02G 

Client Sample ID 

MW-12D 

MW-13 

Analyte Result Rep Limit 
Alkalinity, Carbonate ND 2.0 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

WET_020315T-1070511 Units: mg/L 

03/15/2002 15:30 Analyst: SN 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Alkalinity, Carbonate 80.3 80 100 90 110 

Sample Duplicate 

Original Sample: 02030425-01 

RunID: WET_020315T-1070512 Units: mg/L 

Analysis Date: 03/15/2002 15:30 Analyst: SN 

Analyte Sample 
Result 

DUP 
Result 

RPD RPD 
Limit 

Alkalinity, Carbonate ND ND 0 20 

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

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 3/25/02 11:12:15 AM 
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Sample Receipt Checklist 

And 
Chain of Custody 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Sample Receipt Checklist 

Workorder: 02030427 Received By: DS 

Date and Time Received: 3/13/02 10:00:00 AM Carrier name: FedEx 

Temperature: 3 Chilled by: Water Ice 

-j Shipping container/cooler in good condition? 

2 Custody seals intact on shippping container/cooler? 

g Custody seals intact on sample bottles? 

4_ Chain of custody present? 

5 Chain of custody signed when relinquished and received? 

g Chain of custody agrees with sample labels? 

y Samples in proper container/bottle? 

g_ Sample containers intact? 

g Sufficient sample volume for indicated test? 

•j Q All samples received within holding time? 

-j -| Container/Temp Blank temperature in compliance? 

-| 2 Water - VOA vials have zero headspace? 

•j 3 Water - pH acceptable upon receipt? 

Yes 0 N o D Not Present • 

Yes 0 N o D Not Present • 

Yes • N o D Not Present 0 

Yes 0 N o D 

Yes 0 N o D 

Yes 0 N o D 

Yes 0 N o D 

Yes 0 N o D 

Yes 0 N o D 

Yes 0 N o D 

Yes 0 N o D 

Yes 0 No • Not Applicable • 

Yes 0 No • Not Applicable • 

SPL Representative: 

Client Name Contacted: 

Contact Date & Time: 

Non Conformance 
Issues: 

Client Instructions: 

3/25/02 11:12:16 AM 
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