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Dear Mr. Price: 

Enclosed please find the subject report for the BJ Services Company, U.S.A. (BJ 
Services) facility at Hobbs, New Mexico. During the December 2001 groundwater 
sampling, event monitor wells MW-3, MW-4, MW-5, MW-1 IA, MW-12D, MW-13, 
and MW-14 were sampled 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. 

Comparison of analytical data from the December 2001 sampling event to historical 
constituent concentration data on a well-by-well basis (see Tables 4, 5, and 6 of the 
subject report, as applicable) suggests that the deviation from standard monitor well 
purging procedures that occurred in December 2001 had minimal effect on chemical 
analytical data. 

Additionally, the surface completion of monitor well MW-10 has been damaged, so 
that surficial soil materials have entered the well and accumulated to an approximate 
thickness of 1.6 feet in the bottom of the well. The accumulated sediment in the well 
and the 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. 

Comparison of the December 2001 analytical results from monitor well MW-10 (see 
Appendix A of the subject report) to historical constituent concentrations data from 
the well (see Tables 4 and 6 of the subject report) indicates that the introduction of a 
substantial quantity foreign materials into monitor well MW-10, in combination with 
the resultant minimal production of groundwater from the well, has rendered the 
December 2001 data from monitor well MW-10 invalid. 
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During the upcoming March 2002 quarterly sampling event, Brown and Caldwell 
will collect groundwater samples from all water-producing wells after purging the 
well to stability, dryness, or removal of three well volumes of water and compare the 
March 2002 constituent concentration data to corresponding December 2001 data to 
further substantiate the December 2001 data. 

For monitor well MW-10, BJ Services will: 

1. Repair the surface completion to ensure that it seals adequately to prevent 
introduction of surficial soil materials into the well; and 

2. Attempt to remove accumulated sediment from the bottom of the well in 
order to improve the ability of the well to produce an adequate quantity 
of low turbidity groundwater. 

BJ Services anticipates performing these rehabilitative activities for monitor well 
MW-10 in late February 2002. The March 2002 quarterly groundwater sampling 
event will be conducted no sooner than 1 week following completion of these 
monitor well rehabilitation activities. 

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. 

Sincerely, 

BROWN AND C A L D W E L L 

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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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 December 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 

groundwaier 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 groundwaier al the former fuel island area of the 

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

goals for groundwaier. 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 December 2001 sampling event is the second 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 

groundwaier impacts in the former fueling sysiem 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 moniior wells ai the facility during the December 

2001 groundwaier sampling event lo determine concentrations of dissolved-phase hydrocarbons in 

groundwaier and lo evaluate general groundwaier quality in ihe area of ihe facility . Monitor well 

locations are shown in Figure 1. The following subsections describe the field activities conducted 

by Brown and Caldwell al the facility' in December 2001 and presenl 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. Groundwaier levels were measured io the nearest 0.01 foot with an oil/water interface 

probe. Currenl and historic groundwater elevation data are presented in Table 2. The groundwater 

elevation data indicate that the groundwaier flow direction is io the east/northeast, with a hydraulic 

gradieni of approximately 0.008 foot/foot. A groundwaier elevation map for December 6. 2001 is 

presented in Figure 2. The groundwaier elevaiion data presented in Table 2 indicate thai 

groundwaier levels have declined in all monitor wells at ihe facility since late 1995. Moniior wells 

MW-12 and OW-4 did noi coniain sufficient waier in December 2001 for collection of groundwaier 

samples. Moniior well MW-12D is located adjacent 10 moniior well MW-12 and is screened in a 

deeper portion of the aquifer than is moniior well MW-12. Brown and Caldwell collected a 

groundwaier sample from monitor well MW-12D in lieu of sampling monitor well MW-12. The 

top of the PVC casing of monitor well MW-10 has been damaged so that the well will not seal 

correctly. The well is apparently being filled with surficial soil materials that are entering the top of 

the well from the land surface. A small quantity' of highly turbid water was removed from the well 

during the December 2001 sampling event, but review of chemical analysis of this turbid water, in 

comparison to the previous data from monitor well MW-10. indicate that the December 2001 

chemical analysis of the turbid water recovered from we]] MW-10 does not provide valid data. 
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All wells were purged and sampled with disposable bailers and clean unused nylon string. Wells 

were typically purged dry or were sampled after removal of 0.25 gallons of water due to limited 

water columns in certain wells and minimal apparent recharge of groundwater to these wells. The 

wells were sampled in general order of least impacted to most impacted (based on analytical results 

from the September 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 groundwater sampling 

event are summarized in Table 3. 

Groundwaier samples were collected by pouring recovered water from a bailer. Each sample was 

iransferred io laboraion-prepared, clean glass or plastic containers, sealed with Teflon*-lined lids, 

labeled, and placed on ice in an insulaied cooler for delivery to Southern Petroleum Laboraion7 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 waier and a non-phosphale deiergenl. then rinsing with 

deionized water. Purge waier was discharged to an on-site water reclamation system for re-use by 

B.1 Services. 
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2.2 Results of Groundwater Analyses 

Groundwaier samples from moniior wells MW-14 and MW-15 were analyzed for chloride conteni 

using Melhod 325.3. Groundwaier samples from ihe remaining wells sampled in December 2001 

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

using EPA Method 80] 5B and for benzene, loluene. ethylbenzene. and xylenes (BTEX) using EPA 

Melhod 8021. Selected wells were also sampled for natural attenuation evaluation parameters. The 

laboratory analytical reports and chain-of-cusiody documentation for the groundwaier samples 

collected during the December 2001 sampling event are provided in Appendix B. 

Currenl 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 December 2001 sampling event. No 

benzene concenirations in excess of the laboraion' detection limit were reported in the seven 

groundwaier samples submined for BTEX analysis during this sampling event. As such, all 

benzene concentrations were less than the New Mexico Water Quality- Control Commission 

(NMWQCC) slandard of 0.01 milligrams per hier (mg/L). Benzene has noi been detecied in 

former fuel island source area moniior wells MW-3. MW-4. or MW-13 since June 1999. March 

1999. and June 2000. respectively. Adjustments io the biosparging system in July 1999 and March 

2000 io increase air flow io the moniior well MW-13 area resuhed in decreases in the concentration 

of benzene in moniior well MW-13 from 1.5 mg/L on July 2. 1999 lo the presenl non-deiectable 

concentration. Benzene has not been detected in moniior well MW-13 since June 2000. 

Table 5 presenis currenl and historic results for chloride analyses performed on groundwaier 

samples collected al the facility. The December 2001 chloride concentration of 276 mg/L in down-

gradient well MW-14 exceeds the NMWQCC standard of 250 mg/L for chloride. The chloride 

concentration of wel] MW-15 in December 2001 was 215 mg/L. Chloride concentralions in 

moniior well MW-15 have remained essentially constant and less than 250 mg/L from the lime of 

its installation in January 2001 io ihe presenl. The chloride concentration in monitor well MW-14 

has flucluaied from 368 mg/L lo 222 mg/L during this time period. 
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Groundwaier samples from selected wells were analyzed for nilraie and sulfale by Melhod 300.0 

and dissolved methane by Melhod RSK-SOP 147/175 to assist in evaluation of natural attenuation 

processes at the facility . The current and historic results for nitrate, sulfate, and dissolved methane 

analyses performed on groundwater samples from monitor wells MW-5. MW-10. MW-1 IA. MW-

12. and MW-12D are presented in Table 6. 
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3.0 E V A L U A T I O N OF R E M E D I A L T E C H N O L O G I E S 

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

fueling system and former field waste tanks areas of the B.l Sendees 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 submined 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 moniior wells M W - L 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 presemed in the report for the June 2000 groundwaier sampling event, the 

biosparging system was deactivated on November ] . 2000. The December 2001 sampling event is 

the fifth 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 al non-delectable levels since deactivation of the biosparging system. 

BTEX constituent concentrations in these wells and moniior well MW-1 have now remained below 

applicable NMWQCC standards for at least seven 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 December 2001 sampling event is 

the second 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. lf . in 

accordance with the requirements specified in the NMOCD-approved RAP. analytical results for 

groundwater samples collected from these moniior wells do not exceed the groundwater 

remediation goals specified in the RAP during the 1-year followup quarterly moniioring period, 

then a biosparging system closure report will be submined for the former fuel island portion of the 

facility. 

3.2 Natural Attenuation at the Former Field Waste Tanks Area 

Natural anenuation 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 anenuation. Secondary evidence of natural 

anenuaiion can be obtained by the collection and evaluation of daia relating to the concentrations of 

indigenous electron acceptors such as dissolved oxygen, nitrate, sulfale. and carbon dioxide. A 

plume is shrinking when the rale 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 anenuation 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 moniior wells in the area of the former field waste tanks have been 

generally stable or declining subsequent to removal of the field wasie tanks. Sporadic increases in 

total BTEX concentrations between quarterly sampling events have been observed in moniior wells 
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in this area since March 1997. however. These increases may be attributed to sporadic loading 

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

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

groundwaier al the former field waste tanks area of the facility. 

3.2.1 Primary Evidence 

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

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

mg/L in the four groundwaier sampling events from December 2000 through September 2001. 

Concentrations of toluene, ethylbenzene. and xylenes in moniior well MW-10 have undergone 

similar decreases over this lime period. December 2001 chemical data from MW-10 are noi 

considered valid, as previously discussed in Seclion 2.1. 

Benzene concentrations ai the moniior well MW-] ] / ] 1A location have decreased from a maximum 

of 0.970 mg/L in December 1996 (prior lo removal of ihe field waste tanks) io less than the 

NMWQCC slandard of 0.01 mg/l. in the last three groundwaier sampling events. There has been 

only one deieciion each of loluene. ethylbenzene. and xylenes in moniior well MW-UA 

groundwater since December 2000. 

Concentrations of BTEX constituents al the monitor well MW-12/12D location have displayed 

decreases similar to those observed ai ihe moniior well MW-11 and MW-11 A location since 

September 1998. 

3.2.2 Secondary Evidence 

The following lines of geochemical evidence can be used lo suggest that intrinsic bioremediaiion 

(an important naiural attenuation mechanism) of dissolved-phase hydrocarbons is occurring in the 

area ofthe former field w;aste tanks. 
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]. Dissolved oxygen may be utilized during intrinsic bioremediation. Dissolved oxygen 
concentrations should therefore be depressed in areas where intrinsic bioremediation is 
occurring. 

Although there was minimal hydrocarbon impact detected in former field waste tanks 
area monitor wells MW-11 A and MW-12D in December 2001. dissolved oxygen 
concentrations in these wells were less than the dissolved oxygen content of background 
monitor well MW-5. as indicated in Table 3. The decreases in dissolved oxygen 
concentrations in former field waste tanks area monitor wells MW-11 A and MW-12D 
relative to the background dissolved oxygen concentration are likely due to the residual 
effects of hydrocarbons at this former source area. 

Historic evidence submitted to the NMOCD in previous quarterly groundwater 
moniioring 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 Groundwaier Sampling Report for BJ 
Services Hobbs. New Mexico Facility, for example). 

Continued use of dissolved oxygen as an electron acceptor during intrinsic bioremediation 
is likely 10 occur if residual hydrocarbons are present at the former field waste tanks 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 

Nitrate was detected at a concentration of 2.38 mg/L in background monitor well MW-5 
during the December 2001 sampling event. Although there was minimal to no hydrocarbon 
impact at former field waste tanks area wells MW-11 A and MW-12D in December 2001. 
nitrate was not detected in either of these wells. The decreased nitrate concentrations 
observed in December 2001 al former field waste tanks area wells MW-1 IA and MW-12D 
relative io the background nitrate concentraiion al the facility is likely due to residual effects 
of hydrocarbons. 

3. When dissolved oxygen and nitrate are depleied. 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 measured in background moniior well MW-5 in December 2001. so 
the occurrence of natural attenuation of hydrocarbons based on ferrous iron concentrations 
in moniior wells al the former field waste tanks area can not be evaluated based on 
December 2001 data. 
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4. Microbes lhal utilize sulfale 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. December 200] 
sulfale concentrations in former field waste tanks area moniior wells MW-1 IA and MW-
12D are 240 mg/L and 200 mg/L. respectively. The December 2001 sulfate concentration 
in background moniior well MW-5 is 120 mg/L. The fact thai sulfate concentrations in 
former source area monitor wells MW-11 A and MW-12D 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, nilraie. and ferric iron have diminished. 

Methane delected in former field waste tanks area moniior well MW-11 A ai a 
concentration of 0.0041 mg/L in December 2001. but was not detecied in background 
moniior well MW-5. The elevated methane concentration in monitor well MW-11A 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 moniior well MW-1 ] A at the former field waste tanks area 
of the facility . 

6. Redox potential is a measure of chemical energy in groundwaier. The redox poiential of 
groundwaier from background well MW-5 was measured ai 90.6 millivolts (mV) in 
December 2001. Respective redox potentials of -78.0 mV and -119.3 mV were measured 
in former field wasie lanks area moniior wells MW-11A and MW-12D in December 2001. 
The negative redox values in former field waste tank area moniior wells MW-11 A and 
MW-12D as compared to the positive redox value in the background well al ihe facility 
provide additional evidence that natural anenuation of hydrocarbons is occurring in the area 
of ihe former field waste tanks. 

7. Alkalinity is expected to increase during natural anenuation processes, due lo the leaching 
of carbonates from mineral substrates by microbial!}' produced organic acids. Alkalinity 
was not measured in background moniior well MW-5 in December 2001. so natural 
anenuation of hydrocarbons at the former field waste tank area cannot be evaluated based 
on December 2001 alkalinity' data. Previous alkalinity data from the facility have generally 
been inconclusive regarding the occurrence of natural anenuation. 

In conclusion, current and historic dissolved oxygen, nitrate, and methane data suggest thai 

dissolved oxygen, nitraie. and carbon dioxide act as electron acceptors during intrinsic 

bioremediation processes at former field waste tanks area of the facility . Ferric iron also appears io 
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be serving as an electron acceptor during natural anenuation of hydrocarbons, based on historic 

ferrous iron data from background wells and moniior wells at the former field waste tanks area. 

Currenl redox data provide further evidence that natural anenuation of hydrocarbons is occurring in 

ihis area. 

ll is recommended that monitoring for natural anenuation evaluation parameters continue in former 

field waste lanks area moniior 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 thai field testing 

for these parameters be performed in all wells lo be sampled during upcoming groundwater 

moniioring events. 
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4.0 CONCLUSIONS AND RECOMMENDATIONS 

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

December 2001 groundwater sampling event conducted at the B.l 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-D was delected at low concentrations in two 
wells in this area (MW-4 and MW-7). but was also detecied at a comparable concentraiion 
in the upgradient background well (MW-5). There were no detections of TPH-G in 
December 2001 at moniior wells located near the former fueling system area. BTEX and 
TPH concentrations in these wells have remained belowr applicable standards for the pasi 
seven quarterly groundwaier sampling events. 

• December 2001 benzene concentrations in former field waste tanks area moniior wells 
MW-UA and MW-12D are less lhan the New- Mexico WQCC slandard of 0.01 mg/L for 
benzene. Natural anenuation processes appear io be occurring in ihe 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 currenl chloride concentration of 276 mg/L in moniior well MW-14 exceeds ihe 
NMQCC standard of 250 mg/L. Chloride concentrations have varied between 368 mg/L 
and 222 mg/L in monitor well MW-14 since its installation in January 2001. Chloride 
concentrations in moniior well MW-15 have remained essentially constant and less than 
250 mg/L since installation of these wells in January 2001. 

4.2 Recommendations 

• Attempt io rehabilitate former field waste lanks source area monitor well MW-10 by 
removing accumulated sediment from the bonom of the well. I f successful, repair the 
cracked lop of PVC casing, place a sealing well cap on ihe well, and install a new 
concrete well pad around this flush-mounted well. 

• Continue the quarterly moniioring program for former field waste tank area monitor wells 
MW-11A. MW-12D. and ( i f feasible) MW-10. Coniinue moniioring 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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Perform quarterly sampling events of monitor wells pertaining to the former fueling system 
source area in March 2002 and June 2002. If analytical Tesults for groundwater samples 
continue to not exceed the groundwater remediation goals specified in the RAP during the 
1-year moniioring period following collection of confirmation soil samples in .luly 2001 (as 
specified in the RAP), 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. 

P:\Wp\BJSERV\I2832\087i.doc 

"Lse or disclosure of daw contained on this sheet is subject to the restriction specified at the beginning of this documem 



DISTRIBUTION 

December 2001 Groundwater Sampling Report 
B.l Services Company. U.S.A. 
Hobbs. New Mexico 

February 26. 2002 

Final Distribution as follows: 

3 copy to: State of New Mexico 
Energy. Minerals, and Natural Resources Dept. 
Oil Conservation Division 
2040 South Pacheco Street. State Land Office Building 
Santa Fe. New Mexico 87505 

Attention: Mr. Wayne Price 

1 copy to: State of New Mexico 
Oil Conservation Division. Hobbs District Office 
1625 N.French Dr. 
Post Office Box 1980 
Hobbs. New Mexico 88240 

Attention: Mr. Chris Williams 

1 copy to: B.l Services Company. U.S.A. 
11211 FM 2920 
Tomball. Texas 77375 

Attention: Ms. .lo Ann Cobb 

1 copy to: BrowTi and Caldwell. Projeci File 

QUALITY CONTROL REVIEWER 

RXR/uak 
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Table ] 
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. 

Augusi 6. 1991 The NMOCD requested submittal of an investigation work plan. 

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

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

December 16. 1991 RSA sampled the fresh waier well. The analytical results were 
submitted io the NMOCD. 

February 21. 1992 Western sampled the fresh waier well. The analytical results were 
submitted io the NMOCD. 

July 29 -

Augusi 10. 1992 

Brown and Caldwell conducted a soil and groundwater investigation 
according 10 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 requesied the installation and sampling of toui 
additional moniior wells, including a monitor well on an adjacent 
property. 

April 13. 1993 Brown and Caldwell conduned a vapor extraciion pilot test on the 
existing moniior wells. 

April 15. 1993 Brown and Caldwell installed off-siie moniior well MW-9. 

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

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

June 2.1993 Brown and Caldwell conducied a short-term aquifer tesl using the 
fresh waier well at the facility. 

June 8. 1993 USTank Management. Inc. conducied a non-volumetric tank system 
tightness lesi on the diesel and unleaded gasoline aboveground siorage 
tanks ai the facility. 
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Table ] (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 groundwaier sample collected from monitor well MW-9 
with Brown and Caldwell. 

July 30. 1993 USTank Management. Inc. submitted a lank tightness tesl report to 
Brown and Caldwell. The repon indicaled thai both tanks and their 
associated piping passed. 

Augusi 16-19. 1993 Brown and Caldwell installed two additional downgradieni moniior 
wells. Brown and Caldwell sampled each of the existing and newly 
installed moniior wells. 

January 26.1994 Brown and Caldwell performed a groundwater moniioring event: the 
existing moniior wells and ihe fresh water well were purged and 
sampled. The groundwater samples were analyzed for BTEX. 

May 6. 1994 A Remedial Action Plan (RAP) was submitted 10 the NMOCD. 

Augusi 11. 1994 The RAP was approved by the NMOCD 

Ma\ 3. 1995 Brown and Caldwell conducied the Max 1995 groundwaier sampling 
event. 

July 31. J995 Brown and Caldwell conducied the July 1995 groundwaier sampling 
eveni. 

Augusi 2-9. 1995 Installation of ihe biosparging sysiem was initiated. Nineteen 
combined injection/extraction wells and three vacuum extraction wells 
were installed. 

Augusi 14-26. 1995 Remedial Construction Services. Inc. (RCS) constructed ihe iniiial 
design of ihe biosparging system. 

September 19. 1995 Operaiion of ihe extraction portion ofthe biosparging sysiem 
commenced. 

November 13. 1995 Operaiion of ihe injection portion of ihe biosparging sysiem 
commenced. 

November 14. 1995 Brown and Caldwell conducted ihe November 1995 groundwaier 
sampling event. 

February 23. 1996 Brown and Caldwell conducted the February 1996 groundwater 
sampling event. 
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Table 1 (Conlinued) 
Site Chronology 

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

Date Activity 

May 31. 1996 Brown and Caldwell conducied the May 1996 groundwaier sampling 
evem. 

Augusi 23. 1996 Brown and Caldwell conducied ihe Augusi 1996 groundwaier 
sampling event. 

December 2. 1996 Brown and Caldwell conducied ihe December 1996 groundwaier 
sampling event. 

March 6-7. 1997 BJ Sen ices removed three field wasie tanks and associated 
hydrocarbon-impacted soil. 

March 12. 1997 Brown and Caldwell conducied ihe March 1997 groundwaier sampling 
event. 

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

April 1997 Vapor extraction well VE-4 was connected 10 the vapor extraction 
sysiem. 

June 12.1997 Brown and Caldwell conducied the June 1997 groundwaier sampling 
event 

September 11-12. 199^ Brown and Caldwell conducted the September 1997 eroundwaiei 
sampling event 

| December 10. 1997 Brown and Caldwell conducied the December 1997 groundwaiei 
sampling event 

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

February ] 9. 1998 Operation of previously existing injection wells was suspended in 
preparation for sian-up of new injection wells AI-20 through AI-24. 

March 10. 1998 Operaiion of new air injeciion wells AI-20 through AJ-24 and new 
vapor extraciion wells VE-5 though VE-7 commenced. 

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

March 24. 1998 Operaiion of previously exisling injection wells and vapor extraction 
wells resumed. 

June 23. 1998 Brown and Caldwell conducted ihe June 1998 groundwaier sampling 
event. 

September 30. 1998 Brown and Caldwell conducied 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 w ork plan by March 22. 1999 
to perform additional groundwaier delinealion in ihe area of ihe former 
field wasie tanks and the former AST/M W-6 area. 

March 9-10. 1999 Brown and Caldwell conducied ihe March 1999 groundwater sampling 
evem. 

March 19. 1999 Brown and Caldwell submitted the work plan for groundwaier 
delinealion activities thai was requested by the NMOCD. 

May 19. 1999 The NMOCD approved the groundwaier delinealion work plan. 

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

July 2. 1999 Brow n and Caldw ell completed plugging and abandonment of moniior 
wells MW-2. MW-6. and MW-11: installed and developed moniior 
wells MW-12D and MW-13: and sampled moniior wells MW-12D 
and MW-13 io compleie ihe June/July 1999 groundwaier sampling 
event 

July 14. 1999 ! Brown and Caldwell redirecied air discharge from ihe shallow 
injection well injection sysiem io Laieral No. 1 and optimized air flow 

1 to injecnon wells Al-16 and Al-1 7 io apply increased remedial 
pressure to the eastern portion of the west plume 

September 13-14. 1999 Brown and Caldwell conducied the Sepiember 1999 groundwaier 
sampling event. 

December 9. 1999 Brown and Caldwell conducted the December 1999 groundwaier 
sampling event. 

March 9-10. 2000 Brown and Caldwell conducied the March 2000 groundwaier sampling 
event and shut of f air flow to biosparging system Lateral Nos. 4S. 5S. 
6S. and 7S. 

June 8. 2000 Brown and Caldwell conducied the June 2000 groundwaier sampling 
event. 

Sepiember 13. 2000 Brown and Caldwell conducied the Sepiember 2000 groundwater 
sampling event. 

November 1. 2000 Brown and Caldwell deactivated the biosparging sysiem 

December 7. 2000 Brown and Caldw ell conducied the December 2000 groundwater 
sampling event. 
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Table ] (Continued) 
Site Chronology 

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

Date Activity 

January 200] Brown and Caldwell installed and sampled moniior wells MW-14 and 
MW-15. 

March 8-9. 2001 Brown and Caldwell conducted ihe March 2001 groundwaier sampling 
event. 

June 21-22.2001 Brown and Caldwell conducied ihe June 2001 groundwaier sampling 
event. 

July 23.2001 Brown and Caldwell collected soil samples from four soil borings 
installed at the former fueling sysiem area of ihe facility 10 confirm the 
effectiveness ofthe biosparging sysiem in remediating hydrocarbon 
impact lo soil, as specified in ihe NMOCD-approved RAP. 

Sepiember 10. 2001 Brown and Caldwell conducied the Sepiember 2001 groundwaier 
sampling event. 

December 6. 2001 Brown and Caldwell conducted the December 200] groundwater 
sampling event. 
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Table 2 
Cumulative Groundwaier Elevation Data 

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

Monitor Top-of-Casing 
Date Measured 

Depth to Free Product Groundwater 
Comments 

Well Elevation (MSL) 
Date Measured 

Groundwater (feet) Thickness (feet) Elevation (MSL) 
Comments 

MW-1 3.647.53 8/10/1992 53.22 0.00 3.594.31 (1) 
2/9/1993 53.0? 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 55.4fi 0.00 3.592.07 PSH Sheen 
3/24/1998 55.8) 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 3.589.5) 
7/2/1999 57.90 0.00 3.589.65 

9/14,1999 58.14 0.00 3.589.39 
12/9'1999 (3 i 
3'9/200(1 58.99 0.00 3.588.54 
6/8/2000 
9/13/200(1 
12/7/2000 
3/8/2001 60.35 0.00 3.587.18 
6/21/0) 60.99 0.00 3.586.54 
9/10/0) 61.17 0.00 3.586.36 

12/6/200) noi measured 
M\v-: 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 49.7) 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 52.25 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 52.7) 0.00 3.592.29 
12/10/1997 52.89 0.00 3.592.11 
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Table 2 
Cumulative Groundwaier Elevation Data 

Hobbs, New Mexico Facility 
BJ Serv ices Company. U.S.A. 

Monitor Top-of-Casing 
Date Measured 

Deplh to Free Product Groundwaier 
Comments 

Well Elevaiion (MSL) 
Date Measured 

Groundwaier (feet) Thickness (feet) Elevaiion (MSL) 
Comments 

MW-3 3.645.00 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 56.2? 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 

12/6/2001 59.04 0.00 3.585.96 
MW-4 3.645.28 8/10/1992 50.55 0.00 3.594.73 (1) 

2/9/199? 50.26 0.00 3.595.02 
8/18/199? 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 51.0- 0.00 3.594.25 
2/23/1996 51.65 0.01 3.59.3.64 

! 5/31/1996 51.48 O.Od 3.593.80 
I 8/23/1 99( 4 c 0.00 3.591.79 

12/2/1996 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 55.3? 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 
MW-5 3.647.72 8/10/1992 52.38 0.00 3.595.34 (1) 

2/9/199? 52.06 0.00 3.595.66 
8/18/199? 52.16 0.00 3.595.56 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Moniior Top-of-Casing 
Dale Measured 

Deplh to Free Product Groundwaier 
Comments 

Well Elevaiion (MSL) 
Dale Measured 

Groundwater (feet) Thickness (feet) Elevaiion (MSL) 
Comments 

MW-5 3.647.72 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 52.8? 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 56.9? 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.?: 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 0.06 3.588.36 j 
6/21/01 59.94 0.00 3.587.78 
9/10/01 59.8: 0.00 3.587.87 

12/6/2001 60.56 0.00 3.587.16 
MW-6 3.644.74 2/9/199? 50.58 0.00 3.594.16 (1 i 

8/18/199? 50.78 0.00 3.593.96 
1/26/1994 51.00 0.00 3.593.74 
5/3/1995 52.6?- 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 51.6? 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 2/9/199? 50.5? 0.00 3.594.02 (1 ) 

8/18/199? 50.74 0.00 3.593.81 
1/26/1994 51.01 0.00 3.593.54 
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Table 2 

Cumulative Groundwaier Elevaiion Data 

Hobbs, New Mexico Facility 

BJ Services Company, U.S.A. 

Monitor Top-of-Casing 
Dale Measured 

Deplh 10 Free Product Groundwaier 
Comments 

Well Elevaiion (MSL) 
Dale Measured 

Groundwaier (feel) Thickness (feel) Elevation (MSL) 
Comments 

MW-7 3.644.55 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 55.7? 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 57.7" 0.00 3.586.78 
3/8/2001 58.2 L 0.00 3.586.26 
6/21/01 58.91 0.00 3.585.64 

9/10/01 59 2: 0.00 3.585.3(i 
12'6/2 001 59.7: 0.00 3.584.80 

MW-8 3.644.87 2/9/199- 50.48 0.00 3.594.39 (1 1 
8/18/199.- 50.6" 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 52.9? 0.00 3.591.94 
6/12/1997 53.96 0.00 3.590.91 
9/11/1997 52.7? 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 
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Table 2 

Cumulative Groundwater Elevation Data 

Hobbs. New Mexico Facility 

BJ Services Company, U.S.A. 

Monitor Top-of-Casing 
Dale Measured 

Depth to Free Product Groundwaier 
Comments 

Well Elevaiion (MSL) 
Dale Measured 

Groundwaier (feel) Thickness (feel) Elevation (MSL) 

MW-8 3.644.87 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 
9/10/01 58.94 0.00 3.585.9? 

12/6/2001 noi measured 
MW-9 3.644.78 4/22/1993 49.73 0.00 3.595.05 (D 

7/15/1993 49.65 0.00 3.595.13 
8/18/1993 49.85 0.00 3.594.95 
J/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 o.oo 3.592.41 PSH Sheer. 
3/23/1998 ' 52.68 o.oo 3.592.10 PSH Sheer, 
6/23/1998 53.08 0.00 3.591.70 PSH Sheen 
9/30/1998 5-, 0.01 3.591.40 PSH Sheen 
12/9/1998 55.68 0.00 5.591.10 

! 3/10'1999 54.1.5 0.00 3.590.6? 
6/10/1999 54.68 0.00 3.590.10 
7/2/1999 54.71 0.00 "- 5-90.0" 

9/13/1999 54.71 0.00 3.590.07 
12/9/1999 (3) 
3/9/2000 55.69 0.00 3.589.09 
6/8/2000 
9/13/2000 
12/7/2000 . -
3/8/2001 57.05 0.00 3.587.75 
6/21/01 57.91 0.00 3.586.87 
9/10/01 57.95 0.00 3.586.85 

12/6/2001 noi 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 

3/12/1997 54.21 0.00 3.590.26 
6/12/1997 53.99 0.00 3.590.48 
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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 

Elevaiion (MSL) 
Dale Measured 

Deplh lo 

Groundwaier (feel) 

Free Product 

Thickness (feet) 

Groundwaier 

Elevaiion (MSL) 
Comments 

MW-10 3.644.47 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 3.585.66 

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 

12/6/2001 60.6: 0.00 3.583.90 

| MW-11 3.643.78 8/1 8 '1995 51.9." 0.00 3.591.86 (1 i 

1/26-'] 994 52.32 0.00 3.591.46 

5/3/199: 53.38 0.0(' 3.590.40 

7/51/199: 53.5* O.(K) 3.590.45 

11/14/199: 52.9c 0.00 5.590.8." 

2/23/1996 f " M i 0.00 5.590.28 

5/31/1996 55.2: 0.00 5.590.55 

8/23/1996 55.49 0.00 3.590.29 

12/2/1996 55.79 0.00 3.589.99 

3/12/1997 55.81 0.00 5.589.97 

6/12/1997 55.96 0.00 3.589.82 

9/12/1997 52.95 0.00 3.590.85 

12/10/1997 - - - (5).(6) 

MW-1] A 3.644.24 3/23/1998 54.79 0.00 3.589.45 (7) 

6/23/1998 55.45 0.00 3.588.81 

9/30/1998 55.96 0.00 3.588.28 

12/9/1998 56.15 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 3.587.25 

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 3.586.25 

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 
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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) 
Dale Measured 

Depth to 

Groundwaier (feet) 

Free Product 

Thickness (feet) 

Groundwater 

Elevaiion (MSL) 
Comments 

MW-11 A 3.644.24 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 

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 5.587.84 

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 5.585.50 

12/6/200) well dr> 

i M W - l 2D 3.644.38 7/2/1999 57.1.'- 0.00 5.587.2.5 (8) 

9/14/1999 57.74 0.00 5.586.64 

12/9/1999 57.86 0.00 5.586.52 

3/9/2000 58.24 0.00 5.586.14 

6/8/2000 58.56 0.00 5.585.82 

9/13/2000 -
12/7/2000 - -
3/8/2001 - -
6/21/01 - -
9/10/01 - - -

12/6/2001 61.30 0.00 5.583.08 

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 3.587.25 

12/7/2000 58.68 0.00 3.586.84 

3/8/2001 59.19 0.00 3.586.3? 

6/21/01 59.80 0.00 3.585.72 

9/10/01 60.05 0.00 3.585.49 

12/6/2001 60.59 0.00 3.584.93 

MW-14 3.642.45 3/8/200] 61.07 0.00 3.581M 

6/21/01 61.71 0.00 3.580.74 
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Table 2 

Cumulative Groundwater Elevation Data 

Hobbs, New Mexico Facility 

BJ Services Company. U.S.A. 

Monitor 

Well 
Top-of-Casing 

Elevation (MSL) 
Date Measured 

Depth to 

Groundwater (feet) 

Free Product 

Thickness (feet) 

Groundwater 

Elevation (MSL) 
Comments 

MW-14 3.642.45 9/10/01 62.31 0.00 3.580.14 

12/6/2001 62.80 0.00 3.579.65 

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 

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 3.582.91 

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 dn 

' - 1 op oi casing eie\ anons and proundwatet ele vanom oi all moniior well*- were ielaiive 10 an arbiiiar. daium ol 

100 00 Itci pnoi in March 199' and have been convened to Mean Sea Level (MSL i 

' - r 01 wel If- having measurable rhickness ol tree pi ooun ihe pound water elevation was caicuiaieo a* follows 

Ground waier Eirvaiion = O OC elevation Mdepth to pound waier I- | (Iree ptodu ci thickness )\ I SG oi free product) 

Noit Tne specitu riavny (SG l of the tree pioaurr is 0 £1 

- No: measurec 

• Monnoi w-ell MV\-I could nor be located afiei .tanuan 199-

• Well plumed and abandoned JuK 2. 199*-

- Monitor well MU'-1 i could nor be located after Sepiember } j . 1 99' 

- TOC elevations for MW-] )A and Mw"-1? estimated relative to IOC elevation foi MW-10 

- TOC elevations lor MW- ] 2D and OW-4 esrimared relative to TOC elevation for MW- ] 

- TOC elevation ior MW-1 • estimated relative to TOC elevation for MW-" 

Page 8 ol 8 



Table 3 
December 6. 2001 Field Screening Results for Groundwaier Samples 

Hobbs. New Mexico Facility 
BJ Sen ices Company. U.S.A. 

Mon i to r 

Wel l 

Cumula t ive 

Gal lons 

Removed 

p H Tempera tu re CC) 
Conduct iv i t y 

1 umhos/cm) 

Redo) 

( m V ) 

Dissolved 

Oxygen 

I tneter) ( m p / L ) 

Dissolved 

Oxygen (Hach 

k i t ) i m g / L ) 

Ferrous I r on 

(mp/L) 

A l k a l i n i t y 

( m g / L ) 

MW-3 N M 1 2 7.3 N M N M N M N M N M N M N M 

MW-4 0 2 5 7.26 17.38 1289 0 -51 6 3 61 N M N M N M 

MW-5 0.25 7.58 17.37 1151 90 6 4 46 N M N M N M 

MW-7 0.25 6.99 19 0 787 106.2 2 60 N M N M N M 

MW-10 ' - 1 

N D N D N D N D N D N D N D ND N D 

MW-11A 0.25 6.95 17 02 4005 -78 0 1.83 0 0 6 0 770 

MW-12D 0 2 ' 7 4 18 6 1 134 -119 3 0 9 8 0 4 0 4 720 

MW'-13 025 7.32 18.31 1643 8 5 0 99 0 4 2 6 N M 

MW-14 0.25 7.39 17 18 1819 58.1 1.21 N M N M N M 

MW-1 5 0.25 7.20 18 52 1281 111.1 4 7] N M N M N M 

OW-4'-" N M - D N M - D N M - D N M - D N M - D N M - D N M - D N M - D N M - D 

' 'NTU; = Nephelometric turbidity units 

'"' NM = Not Measured 

'''' No daia (NDl collected (due to minimal quaniirv ol water in well) 

'•'Well dn NM-D=Noi Measured iwell dry! 

Moniior well MW-2 not operative after Januarv 1994. P&A'd 7/1/99 

Monitor well MW-6 P&A'c 7/1/99 

Moniior wel] MW-1 j not operative alter September 1997. P&A'd 7/1/9!-
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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. 

Moniior Sample Sample Benzene Toluene Ethylbenzene Xylenes T P H - D TPH-G 

Well Dale T ype micrograms per l i ter . ug/L milligrams per liter. mg/L 

MW-1 8,10/92 Regular 5550.0 12090.0 2160.0 7370.0 NA NA 

2/9/92 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 s 

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/? 1/9(5 Regular 1100.0 1700 0 380.0 990.0 NA 7.5 

8.23'96 Regular 1 800 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 75000 27000.0 180 160 

9/12'97 Regular 1800.0 4400.0 1000.0 3000.0 2- 21 

12/10/97 Regular 7600.0 12000 0 2800.0 8200.0 l i 71 

3/24/98 Regular 4800.0 7200 0 1200.0 2400.0 4 . : 38 

6/23/98 Regular 53.0 680 0 580.(i 1400.0 1 4 9.2 

9/30/1998 Regular 3.: 90 (i 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 8.2 110.0 062 0.85 

3.10 1999 Dupiicait < i ii <1.0 7.c 110.0 0.6f 0.84 

6 10/1999 Regular <1 0 11 <1.0 28 ( 0.5 - 0 5' 

6 10 1099 Dupiicait <1 ( 1 • <) 0 41.(1 0.69 0 7t 

9 141999 Regui2- « 1 0 < 1 < < 1.1 " 2 0 <0 21 <0 1( 

12'9 1999 NS NS NS NS NS NS 

3'9'2000 Kegula- < : 9 '! 14 i -. 

6'8'2 000 NS NS NS NS NS NS 

9 13/2000 NS NS NS NS NS NS 

1272000 NS NS NS NS NS NS 

3/8 2001 Reguiar 2.1' < 1 < ] <1 0 4 9 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 

MW-." 8/10/92 Regular 14.9 < 4 < 4 < 4 NA N A 

2'9/93 htvulai < 7 < ~ < 6 NA NA 

8/19/93 Regular 100.0 12 0 3.0 13.0 NA NA 

1/27'94 Regular < 1 i . : 2.0 l.t NA N A 

Mw-:- 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 33000 470.0 1800.0 NA NA 

81/95 Regulai 490(1 2900.0 890 0 1600.0 N A 14 

11/15/95 Regular 250.0 1000 0 1 80.0 440 0 NA 2 L 

7/7 3 / % Regular 120 0 810.0 170.0 560.0 NA 4 

5/31 '96 Regular 670.0 3900.0 1200.0 2300.0 NA 1? 

8/23/96 Regular 330.0 2200 0 590 0 1500 0 NA 1: 

12/2'96 Regular 220d 1800.0 670.0 1000 0 0.89 7 4 

?''12'97 Regular 370 0 2000.0 960 (i 1400 0 1.8 11 

6.12'97 Regular 860.0 4800.0 1700 (1 2600.0 1.9 20 
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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. 

Moniior Sample Sample Benzene Toluene Ethylbenzene Xylenes T P H - D T P H - G 

Well Date 1 ype micrograms per l i r e i . ug/l . milligrams per liter. mg/L 

MW.; 9/11/97 Regular 770 0 30000 1600.0 1900.0 16 16 

12/10/97 Regular 240.0 740.0 500 0 450 0 0.59 

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 4 0 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 1.2 0.42 

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

6/10/1999 Regular 17 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 < o.: < 0 1 

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

6/8/2000 Regular < 1 < 1 < 1 < 1 <o.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 0.42 <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 <(). 1 

MW.< 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 -9.5 Regular NSP NSP NSP NSP NA NSP 

8 1/95 Regular 5700.0 17000 0 3500.0 13000 0 NA 121 

11 15'9.' Regula- 490 ( 1600 0 3100 1100.0 NA 5 ; 

2 23'96 Regula- 360.1 7800 0 560 0 2500.0 NA !> 
5 31 '96 Keguia' 84 I 830 1 2801 1)00 0 NA 6 .' 

8 23 '96 Regular 1 10.0 1400 (' 430 0 1800.0 NA. 9 8 

12/2'96 Regular 190 0 2000 0 180(1 0 7200 0 5e 42 

3-12/97 Regular 220 0 1500 0 1500.0 4400 0 2" 2' 

6 12'97 Regular 47 (' 770 0 360 0 950 0 2..' 6.2 

912-97 Regular 92.0 840 0 670.0 2100.0 15 7 6 

12/10/97 Regular 230 0 750 ( 970 0 2300 (1 5 - 16 

3/24-98 Regular 150.0 510 0 270.0 620 0 ).: 5 6 

6 23'98 Regular 160.0 890.0 590 0 1600.0 0.69 10 

930/1998 Regular 80.0 180.0 370 0 840 0 2.0 3 Q 

12/10/1998 Regular 28.0 70.Ci 210 0 960.0 9.2 4.2 

12/10/1998 Duplicate 26.0 62.0 180 0 830.0 3.9 4.2 

3/10/1999 Regular S.O 20.0 250 0 1400.0 13.0 12 

610/1999 Regulai <].(> <1.0 12 0 12 0 0.44 0.62 

9/14/1999 Regulai < 1.0 < 1.0 22 12.1 0.35 0.17 

12/9/1999 Regulai < 1 2.5 2.2 20 1 2 0.52 

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

6/8/2000 Regular < 1 < 1 < 1 < 1 044 0.22 

9/13/2000 Regular < 1 < 1 < ! < 1 0 61 <0 1 

12/7,2000 Regular < 1 < 1 1.2 < 1 0.52 0.16 

3/8/2001 Regular < 1 < 1 < 1 < 1 042 0 16 

621 2001 Regular < 1 < 1 < 1 < 1 •=0.25 <0.1 

9/102001 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

12/6/2001 Regular < 1 < 1 < 1 < 1 0.6 < ] 
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Table 4 

Cumulative BTEX and TPH Analytical Results for Groundwater Samples 
Hobbs. New Mexico Facility 

BJ Services Company. U.S.A. 

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

Well Date 1 ype micrograms per litei. ug/l. milligrams per litei. mg/L 

MW-. ' 8/10/92 Regular < 4 < 4 < 4 < 4 NA NA 

2/9/93 Regular < 2 < 7 < 7 < 6 NA NA 

8/10/93 Regular < 2 < 7 < 7 < 6 NA NA 

1/27 m Regular 8.7 29.9 4.0 1 1.3 NA NA 

5/3/9.' Regular 3 7 5.2 0.9 4.6 NA NA 

8/1/95 Regular < 0.3 < 0.2 < 0.2 < 0 6 NA NA 

11/15/95 Regular < 0.3 1.2 < 0.2 1.5 NA N A 

2/23/96 Regular < 0.3 < 0.2 < 0.2 < 0 6 NA NA 

5/31/96 Regular 31.0 86.(i 10.0 2 0 0 NA N A 

8/23/96 Regular < 0.2 < 0.2 < 0.2 < 0 6 NA < 0 1 

12/2/96 Regular < 1 < 1 < 1 < 1 < 0.1 < 0 1 

5/12 '97 Regular < 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 < f < * < "S < 0.2 < 0.1 

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

6/23/98 Regular < 1 < 1 < 1 < 1 < 0.7 < 0.1 

9/30/1998 Regular < 1.0 < 1.0 < l . ( i < 1.0 < 0.20 < 0.1 

12/10/1998 Regular < 1.0 < 1.0 < 1 o < 1.0 < 0.20 < 0.1 

3/9/1999 Regular <1.0 < ] .0 <1.0 <1 0 <0.20 <o 1 
6/10 1999 Regular <1.0 <1 0 <1.0 <] 0 <0.20 <0 } 

914 1999 Regular <1.0 <1 0 < 1 ( <7 0 <0.2< <0 K 

] 2 '9,. ] 999 Regula: < 1 - 1 < o: < 0 / 

3 "9.200(i Regular < i 0 " < 0 ": 

h-8 200(i Regula- 1 < o.: < 0 

9 13 2000 Regula- 1 < o: < 0 ' 

12. 7 2000 Regula: < j < 0.2' < 0 1 

3/8 2001 Regular < 1 < 1 < 1 0.5t <().'; 
6 21.2001 Regular < i < < 1 0.26 <0 : 

9 10/2001 Regular < 1 < j < i < r <o: <0. i 

12-6.-2001 Regular < 1 < 1 < 1 0 4>- <0 1 

MW-6 8-'10-97 Regular NS NS NS NS NA NS 

2/9/93 Regular 7000.(i 19000.0 3100.0 7200 0 NA N A 

819-93 Regular 8100.0 19000.0 3500 0 6400.(1 NA NA 

1.27/94 Regular 7960 0 20200 0 3830 0 6150.0 NA NA 

5-4/95 Regular 1 1000.0 17000.0 2900 0 6000 0 NA N A 

8/1/95 Regular 8300.0 12000.0 2500 0 51000 NA 60 

11/15/95 Regular 8900.0 17000.0 2900 0 5500.0 NA <7 

2/23/96 Regular 8100.0 10000.0 2300.0 4000.(i 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 0.57 

8.2 3'96 Regular 31.0 28.0 9 4 7.9 NA 046 

12/2/96 Regular < 1 < 1 < 1 1.7 5 6 < 0.1 

3/12/97 Regular 12 0 < 5 6 8 18.(' 17 < 0.5 

612-97 Regular 1900.0 1400.0 410.0 310.0 7 8 7 4 

9/11/97 Regular 11.0 1.2 3.4 < \ 1 < 0.1 

12/10/97 Regular 3.0 4 2 i : \ 9 1.7 0 ) 4 

V7V98 Regular 3.6 < 1 4. ( i < 1 < 0.7 < 0 1 

6 23/98 Regular 170.0 4.1 15.0 7.7 1.7 0 51 

9 30-1998 Regular 1000.0 420.0 1400 270.0 4.0 - -
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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. 

Moniior Sample Sample Benzene Toluene Elhylhenzene Xylenes T P H - D T P H - G 

Well Dale Type micrograms per hiei . ug/L milligrams per liter. mg/L 

MW-6 ] 

12/10/1998 Regular 7.6 6.6 1.7 5.8 2 0 < 0.1 

7/10/1999 Regular 2500.0 930.0 590.0 1400.0 11.0 12 

MW-7 8/10/92 Regular NS NS NS NS NA NS 

2/9/93 Regular <: < ~ < ? < 6 NA NA 

8/19/93 Regular < 7 3.0 < ^ < 7 NA NA 

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

5/3/9.' 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 84 0 8 < 0.3 0.9 NA < 0.1 

2/23/96 Regular < 0.3 < 0.7 < 0.2 < 0.6 NA < 0 1 

2/23/96 Duplicate < 0.3 < 0.3 < 0.2 < 0.6 NA < 0.1 

5/31/96 Regulai 29.0 83 0 10.tr 21 0 NA 0.2' 

8/23/96 Regular < 0.3 < 0.3 < 0 2 < 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 < 0.3 < 0.1 

3/23/98 Regular < 1 < 1 < 1 < 1 < 0.7 < 0.1 

6/23'98 Regular < 1 < 1 < 1 < 1 < 0.7 < 0.1 

9/30/1998 Regular < 1.0 < 1.0 < 1.0 < 0.20 < 0 1 

1210 1998 Regular < 1 0 < 1 0 < 1 0 < 1 0 < 0.20 < 0 ; 

3.9/1990 Regular < 1.0 < 1 ( < 1 ( <] 0 4 7 < 0 ; 

6 10/1999 Regular <1 0 <1 0 <) ( <1 0 < 0 2< < 0 • 

9 13 1999 Regula- < 1 0 -• 1 1 < 1 1 --- 2 1 <0.2i <0 l i 

12'9 199L' keguia- 1 8 •-- 0 ' 

:- 9.2000 Regular < 1 < 0.6( < 0 : 

6'8 2000 Regular < 1 < 1 < 0.2: < 0 \ 

9 13.7000 Regular < 1 < \ < 1 < 1 < 0.2 < 0 ; 

12/7/2000 Regular < 1 < 1 < I < 1 < 0.21- < 0 1 

3/8/2001 Regula; < 1 < 1 < i < ! 1.7 < 0. : 

621/2001 Regular < 1 < 1 < 1 0 . 2 7 <o 1 

9 10/2001 Regular < j < 1 < 1 < 1 <0.22 <0.1 

12'6'200] Regular < 1 < 1 < 1 < 1 1.3 <0.1 

MW-8 8/10/97 Regular NS NS NS NS NA NS 

2/9'93 Regular < " < 7 < 7 < 6 NA NA 

8'19/93 Regular < " < 7 < " < 7 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 j 1.7 0.5 1.6 NA < 0.001 

8/1/95 Duplicale 3.6 1.5 0.5 1.5 NA < 0.1 

11; 15'95 Regular < 0.3 0 5 < 0.7 •=0 6 NA < 0.1 

2/23/96 Regular < 0.3 < 0.2 < 0.2 < 0.6 NA < 0 1 

5 31-96 Regular < 0.3 < 0.2 < 0.2 < 0.6 NA < 0 1 

8/23/96 Regular < 0.2 < 0.2 < 0.2 < 0 6 NA < 0 1 

12/2/96 Regular < 1 < I < 1 < 1 < 0 1 < 0 1 

3/12/97 Regular < 1 < 1 < 1 18 < 0.1 < 0 1 

6-12/97 Regular < 1 < 1 < 1 < 1 < 0.1 < 0 1 

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

12/10/97 Regular < 1 < 1 < 1 < 1 0.2 < 0.1 
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Table 4 
Cumulative BTEX and TPH Analytical Results for Groundwater Samples 

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

Monitor Sample Sample Benzene Toluene Elhylbenzene Xylenes T P H - D T P H - G 

Well Dale 1 ype micrograms pei liter. ug/L milligrams per liter. mg/L 

MW-I 3/23/98 Regulai < 1 < 1 < i < 1 < 0.7 < 0 1 

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

9/30/1998 Regulai < 1.0 < 1.0 < 1.0 < 1.0 < 0.2(1 < 0 1 

12/101998 Regulai < 1.0 < 1.0 < 10 < 10 < 0.2(' < 0 1 

3/9/1999 Regulai <1.0 < ] . ( ] <1.0 <1.0 <0.20 <0.i 

6' 10/1999 Regulai < 1.0 <1.0 <1.0 <1 0 <0.20 <0.1 

9/13/1999 Regulai < 1.0 < 1.0 < 1.0 < 2 0 <0.20 <0.10 

12/9/1999 NS NS NS NS NS NS. 

3/9/2000 Regulai < 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 Regulai < 1 < 1 < 1 < i 1.6 <0.i 

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 

4/22/93 Regulai 570.0 380.0 < 50 870 0 NA NA 

7,15/93 Regulai 1210 7.5 3 0 458.0 NA NA 

8'19'93 Regulai 390 0 290.0 40 0 250 0 NA NA 
1/27-94 Reguiai 327 0 357.0 51.1 293 0 NA NA 

J'3/9.* Regular 380 0 110.0 19 0 120 0 NA NA 

S'l '9/3 Regula: 660 0 410.0 91 0 210 0 NA 6 7 

11 15-9' Regula: 240 ( 34 0 i 1 0 1 4(1 I NA 1 ' 

11/15-95 Duplicau 170 0 18 ( 10 ( 120 0 N.A ] > 

2 22 '9t- Regula- 170 ( 18 1 7 ;. 1 6(1 I NA 4 3 

5 2 1 -9( Regula: 120 0 16 0 3 l 200 0 N A NA 

8 22'9c Regula' 82 ( 17 ( 6 I 770 0 N A 4 

8/23'96 Dupiicau 76.0 14.(1 4 S 250.0 NA. 4 4 

12.2-96 Regula' 61.0 < 25 < 7 ' 210 0 2 ( 7 > 

12.-2-96 Duplicau 86.0 13.0 2 4 270.0 7- - i t-

312-97 Regula: 30.0 48.0 420.0 880 0 8.2 1 L 

6/12'97 Regulai 4.7 2 1 1 1.0 97 0 2 (- 2.7 

6-12-97 Duplicait- 6 6 69 0 < - 1.9 

9/12-97 Regula: 2.1 2 3 2.1 120.0 1.2 1.9 

12/10/97 Regula: 4 9 9.0 6.8 62 0 0.86 0 97 

3/24/98 Regulai < 1 < 1 < 1 26 (i 05 1 

6/23-98 Regulai 2 4 22.0 10(i 36.0 < 0 7 0.25 

9/30/1998 Regular 1.1 * < 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 <i.O <1 0 f 7 68 0 <0.7 0.27 

6 10/1999 Regular <1.0 1.8 1 8 71 0 <0.20 047 

9/13/1999 Regular < 1.0 < 1.0 < 1 0 < 2.0 <0.2(i <0 10 

12/9/1999 NS NS NS NS NS NS 

3/9/2000 Regular < 1 < ) < } 64 (1 0.66 12 

6/82000 NS NS NS NS NS NS 

913.2000 NS NS NS NS NS NS 

12/7/2000 NS NS NS NS NS NS 

3/8/2001 Regular < 1 < i < 1 < i 1 4 <0.1 

6 21/2001 NS NS NS NS NS NS 

9/10/2001 NS NS NS NS NS NS 
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Table 4 

Cumulative BTEX and TPH Analytical Results for Groundwater Samples 
Hobbs. New Mexico Facility 

BJ Services Company. U.S.A. 

Monitor Sample Sample Benzene Toluene Elhylbenzene Xylenes T P H - D T P H - G 

Well Dale Type micrograms per liter, ug/L milligrams per liter. mg/L 

MW-9 12/6/2001 N5 NS NS NS NS NS 

MW-lO 8/19/92 Repulai 190 0 460.C' < 200 240.0 NA NA 

1/27/94 Regulai 13 4 4.(1 < « 33.6 NA NA 

5/4/9? Regulai 980.0 15.0 11.0 84.0 NA NA 

8/1/95 Reguiai 1300.0 32.0 32.0 100.0 NA 3.6 

11/15/95 Regulai 1000.0 24.0 15.0 36.0 NA 1.7 

2/23'96 Regulai 810 0 23.0 27.0 44.0 NA 2 4 

5/31/96 Regulai 7000 24 0 34.0 28 0 NA 2 

8/23/96 Regulai 290.0 3 4 6 4 13 0 NA 1 4 

12/2'96 Regulai 280.0 1.3 17.0 8.0 0.94 097 

3/12/97 Regulai 110.0 < _* 17.0 < ' 0.61 0 57 

6/12/97 Regulai 150 0 12.0 3 0 d < * 0.68 < 0.5 

9/12/97 Regulai 87.0 n - 26.0 2 7 0.76 0.32 

9/12/97 Duplicate 87 (1 2 4 26 0 2 8 0.79 0.22 

12/10/97 Regulai 4 1 0 9 8 12 0 7.7 1.1 0.28 

12/10'97 Duplicate 36.0 8.5 10.0 6 7 1.7 0.24 

3/23/98 Regulai 36.0 < * * 9 < * 1 6 < 0.5 

3/23/98 Duplicate 36.0 < 1 5.7 1.3 1.7 0.18 

6/23/98 Regulai 37( i < * < * 

< *• 
2 1 < 0.5 

9/30/1998 Reguiai 84.0 :-.: 30.(: 2 2 14 0.36 

1210/1998 Reguiai 29 0 10 7 0 1.0 0.86 0 18 

3 '9/1999 Regula: 28.0 <5 ( 5 8 <5 ( 0.9: <(' ' 
6 10 1999 Regula; 17 0 <1 0 <1 I < 1 0 0.30 0 K 

9 14.1999 Regula: 10 0 •' 1 I < 1 I < 2 I <0.20 <0 11 

]2'9 199c Regula; 23 1 1.2 0 44 0 1' 

3 10 7000 Reguia; 300 0 4 - 6 1 47-7 1: 0 8' 

6'8.2000 Regula: 78 0 1 ' 7 ; 9 0 0 6" 0.74 

9 13.2000 Reguiai 23.0 1.: I . i 2 L 11 (141 

12 7/2000 Regula: 7.7 <\ < ; <1 1.' 0 1.' 

3/8/7001 Reguia; 3 4 1 : <} < i 34 0.: 

6 22/2001 Reguiai < ] < 1 < i < i 1 7 <o 1 
9/10/01 and 

9/18'01 
Reguiai 

:• 
< 1 < 1 < 1 1 -. <0.1 

12/6.2001 Regulai 78 460 37 239 NA n 

MW-1 ] ; 8'19/97 Reguiai < " < 7 < 7 < 2 NA NA 

1/27/94 Reguiai < 1 < 1 < 1 < 1 NA NA 

5/4 '95 Regulai < 0.2 < 0.2 < 0.2 < 0.6 NA NA 

8/1/95 Regulai 44.0 29 0 * < 13.0 NA 0,: 

11/15/95 Regulai 190 0 2 8 6.7 11.0 NA 0.4 

2/23/96 Regulai 49.0 1.2 0.5 4.0 NA 0.2' 

5/31/96 Regulai 300.0 83.0 12.0 28.0 NA 0 8 

8.23/96 Regulai 100.0 1.2 0.7 4.7 NA 0.26 

12/2'96 Regulai 9700 < * 6.0 8.1 2 1.2 

3/12/97 Reguiai 130.0 < L 
13.0 5 8 0.47 < 0.5 

3/12/97 Duplicate 100.0 10.0 5.1 043 < 0.5 

6/12/97 Regular 150.0 23.0 19.0 < * 1.1 0.5.5 

9/12'97 Regulai 220.0 15 0 27.0 13.0 1 0 46 

MW-11A 3/24 '98 Regulai 24 0 5.0 < * < 1 
0.28 0 14 

6.23/98 Regular 9.9 < - < ; < 0.7 < 0 5 

1 9,30/1998 Regulai 9.2 1. 7 2.7 7.0 <0.20 0 1 
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Table 4 
Cumulative BTEX and TPH Analytical Results for Groundwater Samples 

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

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

Well Date 1 ype micrograms per liter. ug/L milligrams per liter. mg/L 

MW-11 A 12/10/199? Regular 1.7 <1.0 <1.0 <1.0 <0.20 <0 i 

3/10/1999 Regular < * < f <*= < * 0.2 <0.5 

6/10/1999 Regular <1.0 •=1.0 < 1.0 O . O <0.20 <0.10 

9/13/1999 Regular < 10 < 1.(1 < 1.0 < 2.0 <0.20 <0 10 

12/9/1999 Regular < s < ' < 5 < ? < 0.2 < 0.1 

3/9/2000 Regular 1.7 < 1 < 1 < 1 047 < 0.1 

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

9/13/2000 Regular 1 4 < 1 < 1 < 1 0.36 < Oi 

12/7/00 Regular 26 <] <1 3.2 0.2 0 12 

3/8/01 Regular 1? <? < f-

<<• 
2.2 <0.5 

6O7O001 Regular 1..' < 1 -= 1 < 1 1 <0.1 

9/10/2001 Regular 7.9 < 1 < 1 < 1 1.1 <0 1 

12/6,2001 Regular < ] < i < 1 < 1 I <0.1 

MW-12 3/74/98 Regular 100.0 11.0 6.0 8 0 0.21-' 0.41 

6/23'98 Regular 88.0 < * < * < s < 0.7 < 0.5 

6/23/98 Duplicate 89(i < * < •> 0.31 < 0.5 

9/30/1998 Regular 260.0 3.0 1.2 7.9 <02(- 0 6 : 

12/10/1998 Regular 160.0 <1 0 <1 0 1.2 071 0.2-6 

310/1999 Regular 160.0 1.1 <I 0 2.9 0.38 0 4' 

6/10/1999 Regular 49.0 1 4 <] 0 <1.0 077 0 12 

9/14/1999 Regular 75.0 < 1 (i < 1.1 < 2.0 <0.20 0.27 

12'9 1999 Regular 64 0 < i < 1 < 1 < o: 0.7' 

3 10 7000 Reguiai 93 0 - 1 < i < o: 0.7" 

2 10/2000 Duplicate 99 0 < i < ; < i 0.2: 0.2-' 

6-8 7000 Regula- 67 ( < o: < 0 

9 12 7000 Regula: 34 1 0.77 ' 0 

12'7.7000 Reguia: 7' < "> c 1 > <0 7r <() 
3/8,2001 Regula: I ' <i < 1 < n - o : 

6 22 7001 Reguia: i : < i o 5; o . i : 

9/10 7001 Regulai NS-D NS-D NS-D NS-D NS-D NS-D 

12-62001 Regular NS-D NS-D NS-D NS-D NS-D NS-D 

MW-12D 7/2 '1999 Regular < 1 < 4 <0.20 <0.1(-

9'14 1999 Regular < 1 0 < 1.0 < 1 0 < 2.0 <0 20 <0.1(i 

12/9/1999 Regular < 1 < 1 < 1 -= 1 < 0.7 < 0.1 

3/9 7000 Regular < 1 < 1 < 1 < 1 074 < 0. j 

6/8/2000 Regular < 1 •= 1 < 1 < 1 < 0.7 < 0. i 

9/13/2000 NS NS NS NS NS NS 

12/7/2000 N5 NS NS NS NS NS 

3/82001 NS NS NS NS NS NS 

6 22.700) NS NS NS NS NS NS 

9/18.7001 Regular < 1 < 1 < 1 < 1 <0.7 <0 1 

12/6,7001 Regular < 1 < 1 < 1 < 1 <0.7 <0 I 

MW-13 7,7/1999 Regular 1500.0 23.0 750.0 58 0 2.7 5.1 

914-1999 Regular 860.0 16.0 450.0 34 4 2.1 7.1 

12/9 1999 Regular 430.0 16.0 410.0 40.9 0.46 2 7 

3,10/2000 Regular 88 0 2.8 200.0 1.3 1.9 099 

6/S/2000 Regular 6.0 < ; 63 0 3.2 1.1 0.91 

9,137000 Regular <1.0 -=1.0 3 £ <1.0 0.44 0 17 

12/7.7000 Regular < ] <1 < I < 1 0 42 <0.i 

3/8/2001 Regular <1 <1 1.7 <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. 

Moniior Sample Sample Benzene Toluene Ethylbenzene Xylenes T P H - D T P H - G 

Well Dale T ype microgram!" per li iei . ug/L milligrams per hier. mg/L 

MW-I; 6/22/2001 Regulai < 1 < 1 < 1 < 1 0.31 O . l 

9/10/2001 Regulai < 1 < 1 < 1 < 1 0.3 O . l 

12/6/2001 Regulai < 1 < 1 < 1 < 1 <0.7 O . l 

MW-14 1/14/2001 Regulai <1 <] <1 <1 <0.7 O . l 

621/2001 NS NS NS NS NS NS 

9/10/2001 NS NS NS NS NS NS 

12/6/2001 NS NS NS NS NS NS 

MW-1? 1/14/2001 Regulai <1 < 1 <1 = 1 <0.7 O . l 

621/2001 NS NS NS NS NS NS 

9/10/2001 NS NS NS NS NS NS 

12/6/2001 NS NS NS NS NS NS 

OW-4 6< 10/1999 Regulai <1 ll <1.0 <1.0 4.4 o.: O.10 

9/14/1999 Regulai < 10 < 1.0 < 1.0 < 2.0 <0.20 O . K ' 

12'9/1999 Regulai <1 0 <1.0 <1 0 < 1.0 0 . 7 O . l 

3/9/2000 Reguiai <1 0 < 1.0 <1.0 <1.0 0.2' O . l 

6/8/2000 Regular <1.0 <1.0 <1.0 <1.0 <0.21 O . l 

9/13/2000 Regular < 1.0 <1.0 <1 o <1 0 O . " O . l 

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 102001 NS-D NS-D NS-D NS-D NS-D NS-D 

12'6.2001 NS-D NS-D NS-D NS-D NS-D NS-D 

' Wf 1! pi up red and abanaoned 7;] '9C 

NA = Nm Anaiv?ec NS=No: Sampler NS-D=Nm Sampled because ueli » a j D P NS-P=NOI Sampled oue 10 Pnasi 

separaied hvaiocaTtr-om mweli 
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Table 6 
Currenl and Historical Nitrate. Sulfate, and Dissolved Methane Data for 

Monitor Wells MW-5 . MW-10. M W - H A . MW -12. and MW -12D 

Hobbs. New Mexico 

BJ Services Company. U.S.A. 

Well Date Niiraten ) (mg/L) Sulfale (1 ) (mg/L) 

Dissolved 
Melhane 

(mg/L) 

MW-5 

3/23/98 3.87 190 O.0012 

MW-5 

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

MW-5 

6/10/99 4.73 209 O.0012 

MW-5 

9/14/99 4.3 210 O.0012 

MW-5 

12/9/99 4.2 210 O.0012 

MW-5 

3/9/00 5.3 260 O.0012 

MW-5 6/8/00 4.7 240 O.0012 MW-5 
9/13/00 3.93 200 O.0012 

MW-5 

12/7/00 3.27 160 O.0012 

MW-5 

3/8/01 3.24 180 O.0012 

MW-5 

6/21/01 2.74 150 0.0017 

MW-5 

9/10/01 130 O.0012 

MW-5 

12/6/01 2.38 120 O.0012 

MW-10 

3/23/98 0.07 320 0.91 

MW-10 

6/23/98 <0.] 325 0.55 

MW-10 

9/30/98 <0.1 204 0.81 

MW-10 

12/10/98 <0.] 18(i 0.091 

MW-10 

3/9/99 O . l 
142 

0.035 

MW-10 

3/9/99 O . l 
- i - i i *" 

0.035 

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

MW-10 12/9/99 0.49 170 0.0039 MW-10 

3/10/00 0.1 160 0.0056 

MW-10 

6/8/00 O . l 150 0.031 

MW-10 

9/13/00 O . l 160 0.031 

MW-10 

12/7/00 O . l 190 0.17 

MW-10 

3/8/01 O . l 270 O.0012 

MW-10 

6/22/01 O . l 270 0.044 

MW-10 

9/10/01 NA NA NA 
MW-11A 3/23/98 O.05 190 0.14 MW-11A 

6/23/98 O . l 22*, 0.1 1 

MW-11A 

9/30/98 0.4 196 0.043 

MW-11A 

12/10/98 0.7 188 0.033 

p lAvp\bisen \]?83;08S<lfc Pase 1 off-



Table 6 

Currenl and Historical Nitrate. Sulfale. 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. 

Dissolved 
Well Date N i t r a t e n ) (mg/L) Sul fate '" (mg/L) Methane 

(mg/L) 

MW-11 A 
3/10/99 

O . l 164 
0.094 3/10/99 

O . l ' 4 - ' 2 2 7 ( 3 ) 
0.094 

6/10/99 O . l 181 0.0036 

9/13/99 0.22 250 O.0012 
12/9/99 O . l 290 0.0079 
3/9/00 0.11 270 0.037 
6/8/00 O . l 240 0.0069 

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

3/23/98 O.05 240 O.0012 
6/23/98 O . l 240 O.0012 
9/30 W O . l 168 o.ooi: 
1210/98 O . l 20 : O.0012 

3/10/99 
O . l 137 

O.0012 3/10/99 
O . l * 4 193' 3 ! 

O.0012 

6/10/99 O . l 217 O.0012 
9/14/99 O.10 230 O.0012 

MW-12 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 

9/10/01 NS-D ' 5 1 NS-D NS-D 
12/6/01 NS-D NS-D NS-D 

r Avp\biserv\] 28320881, Page 2 of -



Table 6 
Current and Historical Nitraie. Sulfate, and Dissolved Methane Data for 

Moni ior Wells MW-5 . MW-10. MW-11 A. MW-12. and MW-12D 

Hobbs. New Mexico 

BJ Services Company. U.S.A. 

Well Date N i t ra te ' " (mg/L) Sulfate 1 " (mg/L) 

Dissolved 

Methane 

(mg/L) 

M\V-12D , 6 ) 
9/18/01 "NA 190 <0.0012 M\V-12D , 6 ) 

12/6/01 <0.1 200 <0.0012 
' - Analysis by EPA Melhod 300. except as noted 

" ' . yfy = n oi analyzed 

'"' - Analysis by EPA Method 375.4 

" - Analysis by EPA Melhod 353.3 

"•' - NS-D = noi sampled (well dry) 
c ' - Well MW-12D noi sampled for applicable parameters uniil well MW-12 weni dr\ 

mg/L = milligrams per liter 

>»p\biserv\12S32fj8iiit Page 3 of 3 
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ECKENFELDER" 

IS INK BUM HUH 01 

BROWN AND 
CALDWELL 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: 

1. PROJECT INFORMATION 
Project N u m b e r : , i " ^ ^ l o s k N u m b e r . J Z L L I Z 

Client: 0 \ T X - g r V ' t ' f r ^ 

Dcrte_L Time: 

-~M ^ . . " J = 

Project l o c o t i o n : l"fc" i ^ k s A> M 

Personnel : f* < & 5 ^ U ^ ^ / / ^ O f ' f / 

W e a t h e r : 

2. WELL DATA 
Casing D i a m e l e r : inches l y p e : ^ PVC • Stainless • Galv Steel Q Teflon® • Other . 

Screen D i a m e t e r : Inches l y p e : j ^ P V C • Stainless • Golv. Steel • l e f l on® • Other.. 

lotal Depth ot Well: <f«2. .ppeel F r o m : t ^ l o p ot Well Cosine POC) D l o p ot Protect ive Cosing I s ^ f h e i : j j \ ^)CJI i s _ t s _ j 

Depth t o S ta t i c W o t e r : v 5 ^ j f j ^ _ t ee t F r o m : y i ^ l o p of Well Cosing HOC) • l o p ot Protect ive Cosing • Other 

Depth t o P r o d u c l : t e e t F r o m : • t o p ot Wed Cosing (IOC) O l o p ot Protect ive Cosing • Olfter:. 

length ot Water Column: '2. -^(r, teet Well Volume: p i f ^ ooi Screened Interval (from GS): i j £ 

Note: J-inch wel l = 0.167 gal / f t 4-Inch wed = 0.66? pa l / f t 

3. PURGE DATA 
DLBailei. Size: '__ Q Bladder Pump • 2* Submersible Pump • « ' Submersible Pump 

Purge M e t h o d : Q centr i fugal Pump • Peristaltic Pump Q Inertlal Uft Pump • Other: 

, , . r f f k . ° Stainless • PVC • teflon® rVf Qther:Po W If 
Materials: P u m p / d a ^ Q D e d l C Q t e c l a P , e p o , e d otf-Slte Q Field dec 

• Polyethylene Q Potypiopylene Q lef lon© 

Isposable 

Mater ials: K ^ l u b i n B a D e d t c o i e d Q p i e p o i e d Ofl-Site QFteld Cleaned 

Was wel l p u r g e d dry-? Q ves No P u m p i n g R a t e poi/min 

J ^ 
dned 5*»Dls 

fX Other i V J g H 
eaned ^D i sposab le 

E q u i p m e n t M o r t e l f » 

2. 

l ime 
C u m G a l l o n s 

R e m o v e d 
p H l e m p 

S p e c . 

C o n d 
Eh 

Dissolved 

O x y g e n 
Turb id i ty 

O t h e r 
C o m m e n t ; 

H 1.3 All 
~> v ^ ^ l i r x u A - j D 5 & i r . f 

9 4 

4. SAMPLING DATA 
r^Boi lei . Size: / D Bladder Pump • ?" Submersible Pump • 4" Submersible Pump 
Q Peristaltic Pump D Inertlal Lift Pump Q Other 

- ^ ^ i • Stainless • PVC • le f lon® .Q lo the t : Pc- ly « > T K \ i n 5-

Me thod (s ) : 

Mater ia ls . Pump/Fra i ler* Q D e o . , c o 1 e d Q Prepoied Oft -Site • Field Cleaned ^D isposab le 

" ^ • P o l y e t h y l e n e Q Potypiopylene O lef lon® M Other V y i c ? H • . i ,_• ,rT i d Polyethylene a Potypiopylene • lef lon® A Other ,/v V I Q I 
M o l e n a l s : l u b . n g / l ^ p e , Q D e d i c a l e 0 Q prepared Ofl-Site a Field Cleaned IS Disposable 

D e p t h t o W a i e r cri l i m e o t S a m p l i n g : . 

ID: Sample IC S a m p l e T ime: . 

F ie ld Filtered"? D >es No 

/ € # o t Con ta ine rs : 

D u p l i c a t e S a m p l e C o l l e c t e d ? • Yes No ID:_ 

GeochemiCQl Analyses 

Ferrous l i o n . m g / L 

D O . r n g / L 

N i t i o l e . m g / L 

S u l t a l e : "~ m g / l 

A lka l in i ty : m g / L 

5. COMMENTS R ^ U . U WcJU l ^y ~ ^ <Up Jaw,. 1*177 

Nole induoe comments (Jch as well condition. obfe». presence of NAPL oi rjfhei items not £n tp&Jieia goto sheet [ 

f n C M ( I W - 9 r l5 0 > , * /P/oo . 



ECHKHHELDER" 

AN INTIBRAl PAHT DF 

BROWN AND 
CALDWELL 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: N i w - f 

1. PROJECT INFORMATION 
Project Number:. 1 1 - l o s k Number:*/ i 1 

Client: ^ - f c 

Project L o c a t i o n : . . 

Dote: 12 Time. 16^5 
Personnel : 

W e a t h e r : 

2. WELL DATA 
Casing D i a m e t e r : . Inches T y p e : ^L j *vc • Stainless • Galv Steel • l e f l on© • Other:. 

Screen D i a m e t e r : . Inches T y p e : ftfevc • Stainless • Galv Steel • l e f l on® • Other:. 

Total D e p t h o f W e l l : (?l . 3 ^ t e e t From: y j o p of WeU Cosing (IOC) • lop of Protective Casino )^ Other: \\ \ j>U> ic «k \ 

Depth t o S l a t i c W a t e r : S ^ . f f f t t ee t F r o m : ^ j j l o p of WeU Casing ( IOC) • l o p ot FHotectlve Casing • Other: . 

Dep th t o P r o d u c t : f e e t F r o m : O l o p of WeU Cosing O O Q Q l o p ot Protect ive Casing • Other:. 

length ot Water Column: Hi feet Wet) Volume: • H gai Screened Interval (ttom GS): h i - ft 

Note: P-inch we* = 0.167 gal/ft 4-Jnch wel = 0.667 got/ft 

3. PURGE DATA 
^LBallei . Size: _ _ • Bladder Pump • 2" Submersible Pump Q 4* Submersible Pump 

Purge M e t h o d : Q centr i fugal p u m p Q peristaltic Pump Q Inertlal Uft Pump D Other 

. . ,«aS?hs. a Stainless O PVC O lef lon® D Other P«?^\ Tt \v i j c w 
Mater ia ls : Pump/FJ^i lgn Q D e d ( c a 1 e a a P r e p o ( e d otf-Slte • Field C leaned ^ D i s p o s a b l e 

. .„ n t t ^ ' / i O Polyethylene D Polypropylene • lef lon® A Other. K j vi J O K 
M a t e n a l s . R ^ p y l u b r n Q Q D e c } ( c j ; d Q Prepared Ott-Site • Field Cleaned tfDIsWb 

Was w e l l p u r g e d d r y ? o yes No 

E q u i p m e n t M o r t e l { » 

P u m p i n g Rate : . 

Jl£ Disposable 

pal/min 

Time 
Cum. Gallons 

R e m o v e d 
P H l e m p 

Spec. 
C o n d 

Eh Dissolved 
Oxygen 

lurbkjt ty 
Other 

Comment* 

1*7.3*1 t ^ T -£>i.4r -— 

1 ^ K, 0 | 

A l i ^ R< / , 

J in / 

4. SAMPLING DATA 
jBLBoilei. Size: _ J _ O Bloddei Pump Q 2" Submersible Pump • A' Submersible Pump 

Me thod (S ) . Q pgffcjoitic P u m p Q inertia) utt Pump O Other: 

Mater ia ls : 

Mater ia ls : 

P u m n / B u i S ^ Stainless • PVC • le f ton® frfcthei: P A y e f jn f i I f c t t 
w O Ded i ca ted O Prepoied Oft-Sile Q Field Cleanet l Disposable 

- ^ " " ^ a Polyethylene Q Polypropylene O lef lon® OJgfther: ft^y/J^ 
a / V ° ^ D D e d l c o t e d O P iepa ied Otl-Srte D Field C leoned ^ Disposable 

D e p t h t o W a t e r a t T ime o l S a m p l i n g : D M f A f i e l d F i l te red? • Ves j j f No 

Samp le ID: M v ^ H S a m p l e T ime I I r D of C o n t a i n e r s : 

D u p l i c a t e S a m p l e C o l l e c t e d ? D yes "fc^ No ID: 

G e o c h e m i c a l Annlyse; . 

Ferrous I ron: m g / L 

D O : ' m g / L 

N i t r a t e : ~ m g / L 

S u l l a t e : m g / L 

A lka l in i t y : m g / L 

5. COMMENTS u i k a ^ \ / * l W p>py«?A<*r c^n H p o r t i n g 

S e e comments such as wel l conOilton. odor, presence o t NAPL oi other items not on thp j j e ia g o t o sheet 1 ' 

FORM G W - 2 (Rev • woh) Signature' 



iJLUKHhELDER* 

AN INT[6RAL PAM 01 

BROWN AND 
CALDWELL 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: y w - £ 

1. PROJECT INFORMATION 

Project N u m b e r : . loslc N u m b e r : . 

Client: X e T V » « - > e s 

(fin 
Project Location:. 

Dote n / ( c / » \ 

Personnel : 

W e a t h e r : C C C ) ' £ 1 fc! 

M c r t 

Time. \<j<6d 
rti A 

2. WELL DATA 
Casing D i a m e t e r : . - 2 -

Inches l y p e : p f PVC O Stainless Q Galv Steel Q l e f l on© • Other:. 

Screen D i a m e t e r : . Inches l y p e : 

to ta l D e p t h o f W e l l : J g * / . £ 0 t e e t ^ 

PVC • Stainless • Gary Steel • l e f l on© • Other: . 

F r o m : pX l o p ot WeU Casing POC) a l o p of Protect ive Cosing p f o t h e f e 

Depth t o S l a t i c W a t e r : ( c d . & t e e t F r o m : a l o p of WeU Cosing HOC) • l o p of Protect ive Casing O Other. . 

Dep th t o P r o d u c t : . l e e t F rom: a l o p of WeU Casing ( I O Q Q l o p ot Protect ive Casing Q Other:. 

l e n g t h o l W o t e r C o l u m n : 3 y f e e t WeU V o l u m e : 0 - b ( c ooi S c r e e n e d I n t e r v a l f t r o m GSV H 5 • S * ~ £ 1 . £ 

Note: ?-4nch wed = 0.167 gat / f l 4-Inch w e l = 0.667 ga l / f t 

3. PURGE DATA 
(^Boiler. Size: j _ • Blodder Pump • ?* Submersible Pump • 4" Submersible Pump 

Purge M e t h o d : Q centr i fugal Pump D Peristaltic Pump Q Inertlal Uft Pump D Other. 

„ , r ^ T * • Stainless Q PVC Q le f lon® dC-Other. P o k e r A 
Moter lo ls: P u m p / B o i l e r Q D e d ( c o 1 e d Q P r e p Q , e d otf-Sl1e Q Field C l e o n W 0 Dhpo* 

4 
Disposable 

. . . . . r / ^ V , , . . Q Polyethylene Q Polypiopvlene Q Teflon© Ot Other. / V V k? y-
MalBnals : flQEe/lubrngQDecJjcoied Q P iepa ied Off-Site Q Field Cleaned £ Disposable 

Was we l l p u r g e d d r y ? Q ves N ° P u m p i n g R a t e : pal/mln 

E a u i n m e n t M o d e l r o 

2 . . 

3. 

Time Cum. Gallons 
R e m o v e d 

pH l e m p 
Spec. 
C o n d . 

Eh 
Dlssolved 
Oxygen 

lurbidrry 
Other 

Comment i 

<7. xs i T t f t f Iv i 

/ . l ieu r e c P>s» I H < i 
/ / 

Lc 
sJ * J 

c n f i 
{ 

CJ TO r f L s ^ h t t T C j 
i 

4. SAMPLING DATA 
V,Boi ler. Size: _ ! _ • Bioddei Pump Q T Submersible Pump • A' Submersible Pump 

M e t h o d ( s ) : / Q P e r i 5 t a ) T i c P u m p Q inertial ut i Pump Q Other: 

M o t in ls P u m D / ^ a i i e i ° s t a l n l e s s Q p v c Q l e f l onB ) ( Other: O f r / y c t ^ < 
Ma te r i a s. K U p / | ^ a ^ Q D e d l c o 1 e c l Q P t e p Q , e d Oft-Sile a Field d i e a n e d $r'Disposable 

. . . , . . , _ . / ^ . a Potyethylene Q Polypropylene O lef lon® fr^-Other: A "y ) 
Mater ia ls : l u b . n g / R t i E e . l O D e d l c o 1 e { j Q Prepo ied Oft-Sile a Field C leaned ft Disposable 

D e p t h t o W a t e r a t l i m e o t S a m p l i n g : P K> K F i e l d F i l tered? Q Ves ^ No 

Sample ID: J A V - ' ~ ^ S a m p l e " t ime 
« o i C o n t a i n e r s _ X _ 

Duplicate Sample Collected? a ves"isQNo ID:. 

G e o c h e m i c a l Ana lyses 

Ferrous I ron: J 2 Z Z 1 _ r n g / L 

D O : ' m g / l 

N i t r a t e : " m g / l 

Su l t a t e : ' m g / l 

A lka l i n i t y : *"" m g / L 

5. COMMENTS Relieve ''jXrocUti our&% 5tf • J-t of u-ell 
WJfiL±Lt_ 

I 

Note ? (nr/ude commenfi such as well condition, odor, presence or NAPL oi othei items not on the field data sheet 

FORM GW-2 (Rev woh) Signature 



GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: K A ^ - 7 

1. PROJECT INFORMATION 

Project Number: ' ^ " ^ 3 2 . losk Number: (k t 

Client: ff~3 5 t , r v t L e \ 

Project Locot lon: M u fc bs , t V M 

2. WELL DATA 
Caslna Q o m e t e r : 1— Inches t y p e : ^ PVC Q Stainless • Gotv Steel • le f lon® Q Other: 

Screen D i a m e t e r : inches I v p e . ft PVC Q Stainless • Gotv Steel D le f lon® O Other: 

Total D e p t h o t W e l l : ic. j . £ t e e t From: t^lop of Wet Casing (IOC) Q lop ot Protective Casinp /toOtner: i'f}<ifOF^<-< ( 

Depth t o S t a t i c W o t e r : ^ f . " f i f ee t F r o m : ^ l \ l o p of WeU Caslna O O O Q l o o of Protect ive Caslna • Other. 

Dep th t o P r o d u c t : f e e l F r o m : Q l o p of WeU Coslna (TOO • l o p of Protect ive Coslna • Other: 

length ot Water Column: / • 7-£> reel WeH Volume: C . 2.'1 p a i Sr-rpenf*ri Interval (trom GSV. H ^ J ) " ^ ^ 

Note: 2-inch w e t = 0.167 go l / f l 4-Jnch we* = 0.667 oo; / f f 

3. PURGE DATA 
J£j Bailer. Size: J • Bladder Pump • ?" Submersible Pump • t ' Submersible Pump 

Purge M e t h o d . Q C e r i t T i t U p a | p u m p D peristaltic Pump D Inertlal UH Purrrn Q Other: F o u l n m p n t rVir>r1i=|r.i) 

, . r. . ^ " T ^ S OJ Stainless Q PVC • tef lon® S Other .P tT . , f f - h i v J . / — 
Mater ia ls: P u m p / ^ a i l e i y p Ded ica ted • Prepared Off-Site • Field Cleaned sTDbposable 1. f O - i ~ £ c £ 

. . . • , / < " " ' " v - n i • Polyethylene • PotvDroovtene • l e f l o n ® \ B Other. A / \ j I p l * 
M a t e n o l s r ^ o p e / l u b r n Q p ^ ^ Q p i e o o i e d Off-Site Q Field C l o n e d ^ D l s ^ a b l e 2. 

Was weU p u r g e d d r y ? ^ Ves D No P u m p l n a R a t e : oal/mm 3 

Time 
C u m . G a l l o n s 

R e m o v e d 
p H T e m p 

S p e c . 

C o n d . 
Eh 

Dissolved 

O x y g e n 
t u r b i d i t y 

O t h e r 
C o m m e n t ! 

/? <J* 7 H 2 .fc - L „ tn.sl') V t He v~' / I H T 

• r 
ii p , ^ - Ail.-

J- ... 
- j L ' w i : 

F,ll % t\ Mo \**{ - w / i Dry : 
/ 

r 
" - t CV. i H o / ( 

Drs, , AIIC 

/ mi ''•li V Loc/ i 
1 

4. SAMPLING DATA ' 
Bf'Bollet. Size: / Q Bladder Pump • 2" Submersible Pump • 4 ' Submersible Pump 

Method(S) . Q p G r t s t a i t j c Pumo • Inertlol Lift Pumo Q Other: 

Mater ia ls . P u m p / 6 a i i i > a S t a l n l ^ a p v c • l e f i o r ^ JQ o t h e r : J k W i A t J ^ i 
K • Ded l co ted • Prepared Ofl-Site • Field C ledned 0 Disposable 

, . . ./^~>J a Polyethylene • Polypropylene • lef lon® OCOther: A' w / c i i 
M o 1 e n a . S : l u b . n g / f c o p e Q D e d f c a 1 e d Q Prepared Off-Site Q Field C leaned O p p o s a b l e 

D e p t h t o W a t e r a t T ime o f S a m p l i n a : £ ) / V M F i e l d F i l te red? Q Ves No 

SamDle ID: M O " / S a m p l e T ime 1 2 - A C H o t C o n t a i n e r s ^ 

D u p l i c a t e S a m p l e C o l l e c t e d ? a Ves D No ID: 

G e o c h e m i c a l Ana lyses 

Ferrous I ron: r n q / l 

D O . m g / l 

N i t r o l e : m g / l 

S u l f a t e : m a / l 

A lUol in i ty . m g / l 

5. COMMENTS 5. COMMENTS 
j 'J f » ... 

Nore Include comments such as well cond'ton. oaoi. presence of NAPL oi'vifhet items nor bn (he field oota sheer J 

EL&cnrCLl/EK 

»H iNtienti PART or 

BROWN AND 
CALDWELL 

D o t e : ' ^ / ^ / ^ / Time: 12-Cfe< 

Personnel: ; L ; / M - " t ' t ' ; / \ 

Weather: V j U c i r ^ ^ . c ^ i ^ c y i ^ 



EC K ENPELD E R" GROUNDWATER SAMPLING FIELD DATA SHEET 

»H INIIBR/U PARI Dl 

BROWN AND 
CALDWELL 

WELL ID: M ^ - M / 

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

Project Number:_L Task Number:. 

Client: % T J e i V i i f , 

Project Location: W&i L / V M 

Dote: ' * I Time: /fe V/ 

Personnel:. 

Weather:_ 

2. WELL DATA 
Casing Dometer.. ___ Inches Type: PVC • Stainless O Galv Steel • l e f l on® • Other:. 

Screen Diameter:_ Inches Type. ^ \ PVC U Stainless • Gotv. Steel • te f lon® Q O t h e r . 

Total Depth of Well: (cZ . ( f j feet F r o m : • l o p ot WeU Cosing ( IOC) • l o p ot Protect ive Cosing, j ^ p t h e r : /V - i S f O n a u | 

Dep th t o S ta t i c W a t e r : (of). b S fee t From: D top of WeU Casing HOC) Q lop of Protective Casing g( Other: Brfsicf-i^ 

Depth t o P r o d u c t : . feet F r o m : • l o p of WeU Casing ( IOC) Q l o p ot Protect ive Cosing • Other:. 

l e n g t h o f W a t e r C o l u m n : £>C-Si teet W e l l V o l u m e : C . t j gai S c r e e n e d I n t e r v a l ( t r o m GSV N t r /?fepr- . . ' r f <-i 

Note: JMnch w e * = 0.167 gal / f t 4-Inch we l = 0.667 po l / f f 

3. PURGE DATA 
IS Bailer. Size: ij • Bladder Pump Q T Submersible Pump • 6 ' Submersible Pump 

Puroe M e t h o d : QScentritugal Pump Q Peristaltic Pump Q Inertial Uft Pump • Other 

. . . , , _ • Stainless Q PVC O leflon® j£ Other. I y f f i . t-1 (viQ 
Moter la ls: Pumpr^Baj le* Q D e d l c _ 1 e d Q P r e p Q I e d ott-Slte O FteWCteahed Disposable 

/C~Z ,\ t_i • Polyethylene Q Polypropylene • leflon® _t Other. \> \i \ 
M a t e n a l s . ^ o p e y l u b r n Q Q D e c J t c o l e d • prepared Oft-5'rte Q Field Cleaned ©Disposable 

F a u i n m e n t M o r t e l f * ) 

Was we l l p u r g e d d r y ? Ves • No P u m p i n g Rate :_ . pal /min 

C u m . G a l l o n s f 
~ p H Removed 

Time l e m p 
S p e c . 

C o n d 
Eh 

Dissolved 
O x y g e n 

Turb id i t y 
O t h e r 

C o m m e n t s 

_____ 

_____ _Li 3* 
tfnf 

"1 cS" v,, j - 0 \ - L 
— 

..le More 
4. SAMPLING DATA . 

. . y_Boilet. Size: • Blodder Pump Q ?" Submersible Pump Q 4 ' Submersible Pump 
Method(S) . Q p e r j s l Q m c P L i m p Q inertial Ufl Pump Q Other: 

Mater ia ls ' P u m D / F j ^ i t e r Q s t a , n l e s ! Q P v C Q 1 e t t o n ® fi Other: R ^ L + f k - - / ' 
P X ' • Ded ica ted O Prepared Oft-Sile • Field Cleanet j ^D isposab le 

. . , , . . . - y ^ ^ Polyethylene Q Potypiopylene O lef lon® ft Other: A/.,- L» i^ 
M o t e n a l s : T u b . n g / R b p e x b D e d l c o t e d a P ( e p a r e d ott site • Fieid Cleaned £ nTsjioVabie 

Depth to Water at Time of Sampling: f ) Field Filtered? • Ves ^ No 

Sample ID:. M W - | / Sample Time: J _ _ 7 _ ^ _ * of Containers: «£, 

Duplicote Sample Collected? • Ves No ID: 

Geochemical Analyses 

Ferrous Iron: 

DO: 1 

Nitrate: 

Sulfate: 

Alkalinity _^ (_ mg/L 

mg/L 

. mg / l 

. mg/L 

. mg/L 

5. COMMENTS ^ W v 0 ^ - J O t fcrcfce* - M ^ j g t_»;j| /MT 

__L__ LA 

n o r rj_jLli____ f cjr£^ î r fl^nuXAAt !_M___u_jd___^ 
Nole Include c o m m e n l i j u c h os wel l condil ion. odp ' . p iesence of NAPL oi ofhei items nof op t h e ^ I d s o a l a sheer 

FORM GW-2 (Rev woh) Signature 



ECKENFELDER" 

AN INHent l PARI OF 

BROWN AND 
CALDWELL 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: Mw 1/ A 

1. PROJECT INFORMATION 

Project N u m b e r : _ L _ _ _ _ _ _ _ _ TosW Number:. 

Client: i ? J . S t Y v . - C S 

Project Locot lon : /-i«- U b s 7 W M 

in. Dote: Time: / 7 f "2. 

Personnel: M c ^ f - / . A / T _ i ; t- ^ i . 

Weother: C i _ _ 

2. WELL DATA 
Casing Diameter: . 2. Inches T y p e . ^ 1 PVC D Stainless • Gotv Steel • Teflon© • Other 

Screen Diameter:. Inches T y p e : ^_»yPVC Q Stainless • Galv Steel • l e f l on© • Other : . 

Total Depth of W e l l : _ 4 i _ _ _ _ teet f r o m : ^ L j o p ot WeU Cosing QOC) a t o p of Protect ive Cosing p o t h e r : 

Depth t o Static Water feet F r o m : j»( l o p of WeU Casing ( IOC) • l o p ot Protect ive Casing • Other . . 

Dep th t o P r o d u c t : . f e e t F r o m : Q l o p of W e l Cosing (TOC) Q l o p of Protect ive Cosing • Other:. 

l e n g t h o f W a t e r C o l u m n : ^ • i 2 . feet Well v o l u m e : ^ : ' j j ? gai Screened Interval ( t rom GS* ^ - y ^ f c , S 

Note.' 2-inch wet = 0.167 gal/11 4-inch wel = 0.667 got/ft 

3. PURGE DATA 
" ^ B o i l e r Size: J Q Blodder Pump • ?" Submersible Pump • «" Submersible Pump 

Puroe M e t h o d : t> Centrifugal Pump • Peristaltic Pump D Inertlal Uft Pump Q Other: 

j ^ j ^ N • Stainless D PVC O lef lon® Other f V n _ -
Mater ia ls: P u m p ^ a l l e r , Q D e d l c _ t e d Q P r e p o , e C ( off-si te Q Field Cleaned ^ D i s p o s a b l e 

E q u i p m e n t Mor fp l t - * ) 

i. YSX-^OQ 
. . . , , t ^ ^ . . . Q Polyethylene Q Polypropylene • lef lon® _L Other. f \J I c h 
M a t e r i a l S . ^ O C . e / l u b 1 - B Q D e d t e a t e c ) Q p , e p a i e d Off-Site Q Field Cleaned ft D o a b l e 

Was well p u r g e d dry? Q Yes D)^No PXimpIng Rate:. . pol /mln 

2. . 

Time Cum. Gallons 

R e m o v e d 
p H l e m p 

S p e c . 

C o n d 
Eh 

Dissolved 
O x y g e n 

l u r b l d l t y 
O t h e r 

C o m m e n t , 

n _/ ____ 1 . ^2- _____ 

or\2 ____i_J__ Alb. __J 

_____ 4 ivi^W 

4. SAMPLING DATA . 
t ^Boi le i . Size: I O Blodder Pump • ?' Submersible Pump D 4" Submersible Pump 

Method(S) . Q p e r j s t a m c p u m p Q inertiol Lift Pump Q Other: 

M n t I P m D / f l a i i e r a s t a l n l e s s Q p v c a ^ f t o n ® & Other: P t2L r» j - j - p 
Maier ia is . K U P / P ^ . Q Ded i ca ted D p , e p a , e d Off-Site Q Field C leaned ^ D i s p o s a b l e 

. . . . . . . . ' Q Polyethylene U Potypropylene O let ion® B Other K i \ / c n 
Mater ia ls : T u b . n g / ^ o p e D D e d l c o 1 e { 3 Q Prepared Ofl-Site • Field C leaned r^Dbpoiatoie 

Depth t o Water ot Time of Sampling: D tV Field Filtered? Q Ves O No 

Sample ID .___________ Sample T i m e : _ J _ _ _ _ _ _ _ » of Conta iners:__L_ 

Duplicate Sample Co l lec ted? Q Yes No ID:. 

Geochemica l Analyst?*. 

Ferrous Iron: frj * ( I mg/L 

DO: ^ - f mg/l 

Nitrate: mg/L 

Sulfate: m g / l 

Alkalinity ~ I ^ mg/L 

5. COMMENTS /Vf )cl.jt ^ __cti < e^i < 

^ ^ < _ ^ ̂ c i y _ _ _ _ _ j_L___f: s ' d ^ I ' ^ j r - f r o r . 

<7 
Note Inciuae commenlj such os well condition, odoi. presence of NAPL oi other /'ems nor on the rie/p\Oofo sheet 

FORM GW-2 (Rev 6/6/W woh) "Sfgnatuie S 



EC-ENFBLDER* 

kt> M l l f i tU l PM1 Dl 

BROWN .ND 
CALDWELL 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: 

1. PROJECT INFORMATION 
Project Number : 1 - 6 <l ^— TosW Number:. 

Client: 

Dole:. 'i/<L/Vi Time: f */ ^ 

Project Locat ion: j-VoLics Ni 

Personnel: ' I t L ' K t f V . ^ , f ^ A c v r i ^ 

Weother: V^-fcu'n^i C te-c* w 

4. SAMPLING DATA 

Method(s): 
iler. Size: 

• Peristatt 
• Bladder Pump • 2^£irfbmersible Pump • A' Submersible Pump 

Other 

Materials: Pump/Bailer 

Materials: T ubing/Ropj 

Jump • Inertial Lift Pu1 

• S t r ^ i t e s j C J + V C • Teflon® Q Other 

• D e d l p e f e o ^ P r e p a r e d Oft-Site Q Field Cleaned D Disposable 
96tyerhylene QP'btyf l fopylene • lef lon® • Other 

Depth t o Wc 

Sample It 

Q Ded ica ted Q Prepa'ec 

a t T ime o1 S a m p l i n g : 

S a m p l e T ime 

Site • Field Cleoned Q Disposable 

Fielt_rFUlered? • Ves a No 

! Container. 

Duplicate Sample Co l lec ted? Q Yet • No ID:. 

Geochemica l Annlysex 

Ferrous Iron: mg/L 

DO: mg/L 

Nitrate: ' mg/L 

Sulfate mg/L 

Alkalinity: mg/L 

5. COMMENTS Q r v ^ B e j ^ ^ r , . Y ^ y ^ c1 __f 11 y ^ l T f j 

Nole include comments such as well condifion. odor, presence of NAPL oi other items not on theJieiOjgoto sheet 

F O R M G W - 2 (Rev • w o h ) Signature 



ECKENFELDER" 

AN INU6RM PART DF 

BROWN AND 
CALDWELL 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: M _>-f-t D 

1. PROJECT INFORMATION 
Project N u m b e r : J _ _ _ _ _ _ _ _ l o s k N u m b e r : . 

Client: l2»J~ S -eW\_« ' -

lime. 

Project L o c a t i o n : . 4c , fV K 
_ 

Date: )2-/G lO i 
Personnel: 

W e a t h e r : 

_ j \ *AVI 

______ ! 

2. WELL DATA 
Casing D i a m e t e r : . _ Inches t y p e : ^ P V C • Stainless • Gotv Steel • te f lon® Q Other:. 

Screen D i a m e t e r Inches t y p e : PVC • Stainless • Gotv Steel Q le f lon® • Other:. 

l o ta l D e p t h o f W e l l : _ _ r _ _ M . t e e t F r o m : Q l o p of Wet Cosing ( IOC) O l o p of Protect ive Casing • Other:. 

Dep lh t o S ta t i c W a t e r t e e t FtotTV. Q l o p ot WeU Cosing ( IOC) O l o p ot F>rotectlve Cosing O Other. . 

Dep th t o P r o d u c t : f e e t F r o m : D l o p of WeU Cosing O O Q O l o p ot Pto lect tve Casing Q Other . 

l e n g t h o t W a t e r C o l u m n : ' U . . - - ^ t e e t WeH V o l u m e : V i gal S c r e e n e d I n t e r v a l ( f t o m G S * ~ ~~/ < — S / . 

Nofe; 1-inch we* - D. 167 gal/11 4-inch wel = 0.667 gal/11 

3. PURGE DATA ( 

/-WJailer. Size: • Bladder Pump O ?* Submersible Pump • «* Submersible Pump 
Purge M e t h o d . Q cent r i fugal Pump Q Penslattlc Pump Q Inertial Utl Pump • Other 

Mater ials: P u m p / B d l i e r 

Mater ials: R o p e / J u b i n g 

_ Stainless Q PVC O lef lon® _ Other. f~e \ ... r r U 
" t i D e d i c a t e d D Prepared Otl-Slte Q Field Cleoned ' OjOlsposoble 

0 Polyethylene Q Polypropylene • lef lon® JS . Other, fry \ j f 
. _ 0*Dteposable 

E q u i p m e n t M o f t e i r o 

i. v<T-^ 'c -
D D e d i c a t e d Q Prepared Ofl-Site • Field Cleaned 

Was we l l p u r g e d d ry? a ves i f ^ t - i o P u m p i n g R a t e 

2. 

pai/mln 

Time 
C u m . G a l l o n s 

R e m o v e d 
P H l e m p 

S p e c . 

C o n d . 
Eh 

Dissolved 
O x y g e n 

l u r b l d r t y 
O t h e r 

C o m m e n t * 

c. i \ !____: JJ_1__ _ _ _ _ _ 

i k 
t 
____ 

i r '^L- C , ? 

_ _ _ _ <_il J _ J s 

4. SAMPLING DATA 
J_f*Boilei. Size: ^ 

Me thod (s ) : 
• Bladdei Pump O 2" Submersible Pump • 4" Submersible Pump 

Q Peristome Pump Q Inertial Utl Pump O Other 

. . . . j C ^ T ^ X ) Stainless • PVC • le f ton® O Other: P.c\ w . f l t - U ^ * 
Mater ia ls , r - u m p / ^ a i i e t ^ Q D e d l c o t e d Q P l e p a , e d Oft-Ste • Field Ciedned ^ Disposable 

.Ji 2 O Polyethylene D Polypropylene • lef lon® •vjDther N u. l 0 \ 
M o t e n a t e . l u b i n g / f e p e Q ^ ^ ^ _ Prepo ied Off-Site Q Field Cleaned rXDispfesobi 

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

Sample ID: 7 ^ £> 

pCP'spbsoble 

F ie l d F i l l e ted? Q Yes ^ H ~ N o 

S a m p l e l i m e / I ' l ' - S # o f C o n t a i n e r s ^ 

D u p l i c a t e S a m p l e C o l l e c t e d ? a ves D><No ID:. 

G e o c h e m i c a l Ana lyses 

Ferrous I ron : *V m g / l 

D O . $ i f m g / l 

N i t r a t e : m g / l 

Su l fa te . m g / l 

A lko i in i t v m g / L 

5. COMMENTS v ^ g-i, t In.U £ v _ l , o j - j 

Note Include commenrs such as wel l condit ion, ooor. presence of NAPL oi other items not on fhe field d a t a sheet 

/te FORM GW-2 (Rev 6/e/w wah) Signatuie 



ECKENFELDER* 

AN I M I 6 M I PART 0 ' 

BROWN AND 
CALDWELL 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: b \ \ ^ U> 

1. PROJECT INFORMATION 
j 1 Q -7-1 , . — 

Project N _ m b e r : _ L _ _ _ _ _ _ losW N u m b e r : ( p I / 

Client: S * t < v \ - e j 

D o l e . K-A iV Time: /5/cf 
Personnel: 

Project L o c o t l o n : / U U _ . S ; i V M 

I: K.c*.rf ViC, /- / , / M o r W / 

W e o t t i e r : ^ ' f r V 6 r 

2. WELL DATA 
Cosing D i a m e t e r : , Inches Type : Stolnless • Gotv Steel Q l e f l on® Q Otner.. 

Screen D i a m e t e r : . 1^ Inches Type : , r ^ v c • Stainless U Gotv Steel • l e f l on® • Other:. 

l o ta l D e p t h o t W e H : f X . 2 <p t e e t F rom: O/ l o p ot Wet Cosing ( IOC) • l o p of Protect ive Cosing p o t h e r : ff /s<-.-»><~r\ I 

Depth t o S ta t i c W a t e r : ••. _" 1 f e e t F rom: 1^ t o p of Wet Cosing (TOC) • l o p of F>rotecttve Cosing • Other. , 

Depth t o P r o d u c t : , f e e t F rom: • l o p of Wet Cosing ( IOC) • l o p of Protect ive Cosing • Other:. 

Length of Water Column: . tV| feet WeH Volume: jZS "7 / gal Screened Inlervol (ttom GS): £ I -Cr (r 

Nofe: ?-inch w e * = 0.167 gal / f t 4-inch w e l - 0.667 oo l / f f 

3. PURGE DATA 
i j6,Bailei. Size: J • Blodder Pump O ?* Submersible Pump O 4" Submerstoie Pump 

Purge M e t h o d : Q cent r i fuga l Pump O Peristaltic Pump Q Inertial Uft Pump Q Other 

, _ < r ' ' • Stainless O PVC O lef lon® p v o t h e r . p t - l . r H t t l f c n < 
M c r t e r l a l v P u m p / t ^ a t e r Q Ded i ca ted O Prepared Off-Site • Fletd Cleaned ^ D l s p 

. J / ^ 7 " " " ^ - . Q Polyethylene O Polypropylene Q l e f t o n ® Q Qther /V y I - t-\ 
M a ^ a , S : 1 ^ B ^ l u b , n Q Q D e d i c a t e d • P.epa.ed Ofl-Site Q Field Cleaned ^ I s p o s a l 

Was well purged dry? a ves No P u m p i n g Ra te : . 

Disposable 

J__2 
Isposable 

pal/mln 

E q u i p m e n t M o d e l r . O 

i. ysr-Goc 
2. 

Time 
C u m . G a l l o n s 

R e m o v e d 
p H l e m p 

S p e c . 

C o n d 
Eh 

Dissolved 
O x y g e n 

l u r b t d r t y 
O t h e r 

C o m m e n t ! 

7.32 -6-x 
i i—tf —it 

4. SAMPLING DATA 
•Jj Bailer. Size: J O Blodder Pump Submersible Pump • A' Submersible Pump 

Me thod (s ) . Q P e r t e t - m c P u m p Q inertioi y t i Pump Q Other 

Mater ia ls P u m p / $ 3 t e L > S t a , n l e s s ° P V C ° l e f t o r ® p o t h e r : \>rA ( 
K V — ^ Q D e d i c a t e d O Prepoied Ofl-Site a Field C leaned ^ D i s p o s a b l e 

• i _ / T ^ ^ - D F'otyethylene • Polypropylene O lef lon® t j ^O the r A/'-u 
M a t e n a l s : T u b . n g ^ o p e Q D e d l c _ 1 e a Q Prepo ied Off-Site O Field C leaned p L D - ( W l e 

Dep th t o W a t e r a t T i m e o f S o m p l i n a : D >V K F ie l d F i l te red? • >es J j^" 

Somnle ID Mo) - \'S Sample Time . M i s 

D u p l i c a t e S a m p l e C o l l e c t e d ? Q YesC»3 No 

No 

tl o f C o n t a i n e r s : 

ID: 

G e o c h e m i c a l Ana lyses 

Ferrous I ron: Z . • m g / L 

DO: (fi - ^ mg/l 

N i t t a t e . - — m g / L 

Su l f a te : m g / l 

Alkalinity: •- £> -5 mg/L 

5. COMMENTS 

Note Include commenlj such as well condition, oaoi presence ct NAPL oi othei items not on the lietO^loia sheet 

FORM GW-2 (Rev 6IE/W wah) Sionafuie 



ECKENFELDER" 

AN INTIBRAl PARI OF 

B R 0 V N AND 

CALDWELL 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL 1D:*AUIH 

1. PROJECT INFORMATION 
Project N u m b e r : _ j L _ _ L _ _ _ L _ _ los\ t N u m b e r : 

Client: K J i c n h ' « - e , 

Dote:. /4/V 
Personnel: 1 x i^x- ; i-

Time: ']%$ ( 

he- rti, A 
Project L o c a t i o n : , Weather :__L___J 

2. WELL DATA 
Casinq D i o m e l e r : inches T y p e : OCPVC Q Stainless O Gotv Steel D l e f l on® • Other: 

Screen D i a m e t e r : ' ' inches T y p e , fcpvc • Stainless • Galv Steel O l e f l on® O Othe i : 

Total D e p t h o f W e l l : L t , 2 . f e e t F r o m : r^L lop of W e l Cosing ( IOC) Q l o p of Protect ive Cosing jJ3 Other:/-/ I.VTOP i 

Depth t o S t a t i c W a t e r : <f 2 . *j t ee t F r o m : • l o p of We" Casino ( IOC) • l o o of Protect ive Caslna Q Other: 

Depth t o P r o d u c t : ' f e e t F r o m : a l o p of WeU Caslna (TOO • l o o of Protect ive Caslna Q Other 

length of Water Column: Or • He? feet Well Volume: / . </' 7 pai "inoonori Interval (trom GS): S~H. _>~£ ?- ~ 

Note: ?-»nch w e * - 0.167 ao l /« 4-Inch we* m 0.667 ga l / f l 

3. PURGE DATA , 
4_kBoilei. Size: • Blodder Pump Q T Submersible Pump O 4" Submersible Pump 

Purge M e t h o d : Q r.er\M\nAQd\ Pump • Peristaltic Pump O Inertlal Uft Pump • Other: 

O Stainless O PVC Q le f lon® EJ Other. P c ' l y i \ \ r , - t I *? 
Materials: r _ i m p / f 3 a j l e r , Q D e d l c o 1 e d Q P r e p o l e d Otf-Slte O Field Cleoned ^ D i s p o s a b l e 

i / i - ^ r i ^ i c - r z ^ _ n . . r - , ^ a Polyethylene Q Potypiopylene O lef lon® Q Other. / V 1~ "< 
McrtOTal S. l ^ o p e / T u b r n o Q D e c ( j c o i e c ) Q P l e p o l e d off-Site a Field Cleaned (9 Disposable 

E q u i p m e n t Mr>r lP l f S ) 

2. 

Was weH p u r g e d d r y ? a Yes » No P u m p l n a R a t e pal /mln 3 

Time 
C u m . G o l l o n s 

R e m o v e d 
P H 

... 
l e m p 

S p e c . 

C o n d . 
Eh 

Dissolved 

O x y g e n 
lur to idr ty 

O t h e r 
C o m m e n t s 

.zS" P.\% I ,z\ fc- t !»-},-

f ; i — u > _ 3 t-, J< ^ V; ' "*-< - f >- l l 

a M.>'-t _ j I * * 0 \ i V l «J 

r 

-i-v- S (I IVi I I ' I w t < 

/ 
/ 

• x 1 I jcr i ' U -> 

c -i. i C-Ov 
I 

4. SAMPLING DATA 
. ^ B o i l e r . Size: [ O Bloddei Pump Submersible Pump Q 4" Submersible Pump 

M e Od(S). T jPer ista l t ic Pump • Inertial Lrrt Pump O Other: 

K A ^ p, i m ^ / o _ I > Q Stainless Q PVC O le f lon® B_Other: f , ? k t - / ~ U A ^ ' 
Mater ia ls . Pump /B ro i l e r , Q D e d l _ _ t _ d Q p , e p o l e { i o ^ / ^ F t e l d C i _ a n e a X D I » P ° ^ B 

, ^ r ~ ^ s • Polyethylene Q Polypropylene • lef lon® QKOther / V y | 
M a t e n a i s : T u b . n g / l | o 5 e Q D e d l c o t e d 0 P ( e p a f e d O H - S i t e • Field C leaned (^D isp isob ie 

Dep th t o W a t e r a t T ime of S a m p l i n g : F i e i d F i l te red? • Yes a No 

Sample I D : _ ? _ _ j _ _ . S a m p l e T ime : \ H C 1 « o f C o n t a i n e r s \ 

Duplicate Sample Collected? o Yes^ No ID:_ 

G e o c h e m i c a l Ana lyses 

Ferrous I ron: m g / L 

D O : ' m g / l 

N i t r a t e : _ _ _ _ _ _ _ m g / L 

Su l fa te : _ _ _ _ _ _ m g / L 

A lka l in i ty : m g / L 

5. COMMENTS 

Note Include comments such as well condition. 0001. presence ol NAPL 01 othei items not on the field data sheet 

FORM GW-2 (Rev bie/V) • wah) 
it 

Signatuie 



tvrwcnrcLUCR" 

AN IN1[6«»1 PART Of 

BROWN AND 
CALDWELL 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: Nvo- j .S 

1. PROJECT INFORMATION 

Project Number: Tosk Number:. 

Client: 

Project Locat ion: M o b U . N H 

Da1e:_ 

Personnel: / < ^ < ? ^ _ 

Time: _ j 5 t C 

Weathe r . J___ 

2. WELL DATA 
Casing D i o m e l e r .. Inches T y p e . JQ PVC Q Stainless • Gotv Steel Q te f lon® • Other:. 

Screen Diomeler:. Inches T y p e : (J p y _ • Stainless • Gotv Steel • Teflon® Q Other:. 

Total D e p t h o f W e l l : u < f e e t F rom: & d o p of Well Casing (TOC) Q l o p of Protect ive Casing j _ Other: H IS A •• • >• «-.- ' 

Dep th t o S ta t i c W a t e r : ^ 1 - 1 1 f ee t F rom: ^ l o p ot Wet Cosing ( IOC) Q l o p ot Protect ive Cosing • Other.. 

Depth t o P r o d u c t : . t e e t F t o m : D 1 o p ot W e l Casing ( IOC) • l o p ot Protect ive Cosing Q Other:. 

length of Water Column: -S"- S3 feet WeU Volume: C • 9 ~? gai Screened Inlerval (trom GS): ~'2. - C / 

Note: 1-inch we* = 0.167 gal/tl 4-Inch wet = 0.667 gol/tl 

3. PURGE DATA 
( ^J_[TJailer. Size: • Blodder Pump • ?" Submersible Pump • 0 ' Submersible Pump 

Purge M e t h o d . Q cent r i fuga l P u m p • Peristaltic Pump Q Inertlal Uft Pump • Other. 

r O Stainless O PVC Q le f lon® Q Other: 
O D e d i c a t e d O Prepared Ott-Slte Q f ie ld Cleaned 0 Dteposoble 

Q Polyethylene _ Polypropylene Q lef lon® Q Other. 

Materials: Pump/BoTte r 

M a t B f i a , S : ^ S r , u b i n e Q D e c J i c o t e c J Q Prepared Oft-Srte Q Field Cleaned O Disposable 

WosweH p u r g e d d r y ? o Yes O No P u m p i n g R a t e : gai/min 

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

1. 7' £ j > 

Time 
Cum GollonsI 

pH 
R e m o v e d 

l e m p 
Spec. 

C o n d 
Eh 

Dissolved 
Oxygen 

lurbidrty 
Other 

Comments 

f i ! . 1.7/ P. vt'V< c f)t 

Alio J / K t . . , p i |,1 J ,r \ \ 
1 

pU- n i •/ t v 

/ • 
1 
1 

4. SAMPLING DATA 
Xkeai ler. Size: '• • Bladder Pump O ?' Submersible Pump Q A' Submersible Pump 

M e d(S): Q Peristaltic Pump Q Inertlol ut l Pump D Other 

Materials: Pump/Bfoiler 
O Stainless • PVC • le f lon® Other: i \j i-fUjirlf 

i Q Field Cleaned O Dlspc O D e d i c a t e d O Prepared Off-Site Q Field Cleaned J}' Disposable 

- iOeii~® po'yefhylene Q Polypropylene • leflon® J2- Other: \J\i jo^ 
Mater ia ls : u b i n g / H ^ p e ^ D e d i c a t e d • Prepo ied Off-Site • Field C leaned O^ptsp'osable 

Dep th t o W a t e r a l T ime o f S a m p l i n g : , Field Filtered? Q Yes Jk{ No 

Sample IDi^____$—— Sample Time: M ) 'c « of Containers: f 

Duplicate Sample Co l l ec ted? Q Yes ^ No ID: 

Geochemica l Analyses 

Ferrous Iron: mg/L 

DO. mg/L 

Nitrate: mg/L 

Sulfate: mg/L 

Alkalinity mg/L 

5. COMMENTS y . j / o < J y P U ^ _ 

Nofe Include tommenu such as well condition, odoi. presence ol NAPL or other items not on thejield data sheet 

FORM GW-2 (Rev t i t I V wah) Signature 
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ECKENFELDER* GROUNDWATER SAMPLING FIELD DATA SHEET 

»N INT fem PARI OF 

BROWN AND 
CALDWELL 

WELL ID: # \ A 3 ~ f 

1. PROJECT INFORMATION 
Project Number:__Ql____r Task Numbet: ^ I / D a t e : 

Client: 

T ime : 

Project l o c o t l o n : I f o k k ^ M ^ 

z_ 

Personnel: 

Weather: ,<TL K,,-, 

2. WELL DATA 
Cosing D i a m e t e r : Inches t y p e : Q p v c O Stainless • Garv Steel Q le f l on® Q Other:. 

Screen D i a m e t e r : _ Inches l y p e : O PVC • Stainless • Galv. Steel • l e f l on® Q Othet._ 

From: O top of WeU Cosing POC) a lop ot Protective Cosing Other: ^ j to ta l D e p t h o f W e l l : & l < / i & f e e t 

Depth t o S t a t i c W a t e r : f e e t F r o m : • l o p ot W e l Cosing P O Q • t o p ot Protect ive Casing a Other. 

.F rom: • l o p of W e l Cosing P O Q • t o p of Protect ive Casing • Depth t o P r o d u c t : f e e t Other: 

l e n g t h o f W o t e t C o l u m n : . - teei W e l l V o l u m e : , 001 S c r e e n e d I n t e r v a l ( t r o m GSV f \ j , j ^ C j A T 

Note: 2-inch weU - 0.167 gal/ft 4-inch wel = 0.667 gal/fi 

5. COMMENTS " f ) * , A ^ ; M - - , • /> 7 

C<- \ } - ? t u o ' ' < f ^ c ~ \ p j i r € *' j i l _ - c - fcx-

Note Include comments such as welt condit ion, poor, presence or N,APL 01 other items nor^on th^Jieia Oofo sheef 

F O R M G W - 2 (Rev tVB/W w a h ) 
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APPENDIX B 

Laboraion' Analytical Report for Groundwater Samples 

P-\Wp\BJSERV\12832\087r.doc 
"Lse or disclosure of daia contained on this sheet is subject io the restriction specified at the beginning oj this document 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TEXAS 77054 

(713) 660-0901 

Brown & Caldwell 

Certificate of Analysis Number: 

01120267 

i Report To: Proiect Name: BJ Service, Hobbs, NM #12832 

Brown & Caldwell Site: Houston TX. 

Rick Rexroad Site Address: 

T415 Louisiana 

Suite 2509 
PO Number: 

Suite 2509 
PO Number: 

Houston 
TX State: New Mexico 

77002- State Cert. No.: 

ph: (713) 759-0999 tax: (713)308-3886 Date Reported: 12/24/01 

This Report Contains A Total Of 30 Pages 

Excluding This Page 

And 

Chain Ot Custody 

12/24/01 

Date 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

HOUSTON LABORATORY 

BB80 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Case Narrative for: 

Brown & Caldwell 

Certificate of Analysis Number: 

01120267 
| Report l o : Project Name: BJ Service, Hobbs, NM #12832 

Brown & Caldwell Site: Houston TX. 

Rick Rexroad Site Address: 
1415 Louisiana 

Suite 2509 
Houston 

PO Number: 

TX State: New Mexico 

77002- Slate Cert. No.. 
ph: (713) 759-0999 fax: (713)308-3886 Date Reported: 12/24/01 

A plastic unpreserved container and a set of unpreserved vials were received for your sample ID "MW13" (SPL ID: 01120267-05). Also a 
set of unpreserved vials were received tor both sample IDs "MW3 and MW4" (SPL IDs: 01120267-6 and 01120267-07). No analyses were 
requested on the chain ot custody tor these containers. Per your request, via phone conversation, on December 12, 2001, no analyses were 
periormed on the additional conlainers received. SPL analy2ed the samples according to the analyses requested on the chain ot custody. 

Matrix spike (MS) and matrix spike duplicate (MSD) samples are chosen and tested at random trom 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 tor spike purposes may or may not 
have been a sample submitted in this sample delivery group. The validity ot 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 Conlrol Sample (LCS) 
and the Method Blank (MB) are processed with the samples and the MS/MSD to ensure melhod crileria are achieved throughout the entire 
analytical process 

Any other exceptions associated with this tepon will be toolnoled in the analytical result page(s) or the quality control summary page(s). 

Please 00 not hesitale lo conlad us it you have any questions oi comments pertaining to this daia repon. Please reference the above 
Certificate ot Analysis Number. 

This report shall not be reproduced excepl in full, without the written approval ot the laboratory. The reported results are only representative 
of the samples submitted tor lesting 

SPL. Inc is pleased to be o1 service to you. We anticipate working with you in fulfilling all your current and future analytical needs 

12/24/01 

Date 



I 
I 
I 
I 
I 

HOUSTON LABORATORY 

B880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 

Certificate of Analysis Number: 

01120267 

Report To: Brown & Caldwell 

Rick Rexroad 

1415 Louisiana 

Suite 2509 

Houston 

TX 

77002-

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

Fax To: i Brown & Caldwell 

| Rick Rexroad 

Project Name: 

Site: 

Site Address: 

PO Number: 

State: 

Slate Cert. No.: 

Date Reported: 

BJ Service, Hobbs, NM #12832 

Houston TX. 

New Mexico 

12/24/01 

tax : (713) 308-3886 

Client Sample ID Lab Sample ID j Matrix Date Collected Date Received COC ID I HOLDi 

( w - 6 01120267-01 Water i 12/6/01 10:45:00 A M 12/7/01 1 00:00 PM 100213 ! • 
IMW-7 ; 01120267-02 Water i 12/6/01 12:15:00 PM 12/7/01 1 00:00 PM 100213 • 
jfW-16 ; 01120267-03 Water 12/6/01 1:10:00 PM 12/7/01 1 00:00 PM 100213 i U 
•W-12D : 01120267-04 Waier 12/6/01 2:45:00 PM 12/7/01 1 00:00 PM 100213 D 
Pw-13 1 01120267-05 Water 12/6/01 3:15:00 PM 12/7/01 1 00:00 PM 100213 

MW-13 01120267-06 Water 12/6/01 3:15:00 PM 12/7/01 1 00:00 PM 100214 • 
1W"S 01120267-06 Water 12/6/01 3:45:00 PM 12/7/01 1 00:00 PM 100213 

| W - 3 01120267-06 Waier 12/6/01 3:45:00 PM 12/7/01 1 00:00 PM 100214 r 
IMW-4 01120267-07 Water 12/6/01 4:50:00 PM 12/7/01 1 00:00 PM 100213 

fjW-4 01120267-07 Wate i 12/6/01 4:50:00 PM 12/7/01 1 00:00 PM 10021^ 

•w-ic 01120267-0E Wa le i 12/6/01 5:00:00 PM 12/7/01 1 00:00 PM 100214 

M W - 1 1 A 01120267-06 Wate i 12/6/01 5:20:00 PM 12/7/01 1 00:00 PM 100214 r 
IMW-14 01120267-10 Water 12/6/01 6:07:00 PM 12/7/01 1 00:00 PM 100214 

• 
| | i p Blank i i 01120267-11 Wate i 12/6/01 12/7/01 1 00:00 PM 100214 r 
Pip Blank 2 01120267-12 Water 12/6/01 12/7/01 1 00:00 PM 100214 

Trip Blank 3 | 01120267-13 Waier 12/6/01 12/7/01 1 00:00 PM 100214 

I 
I 
I 

12/24/01 

i Wes 

Senior Project Manager 

Joel Ghee 

Laboratory Director 

Ted Yen 

Quality Assurance Officer 

Date 

| 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Clienl Sample ID: MW-5 Co l lec ted : 12/6/01 10:45:00 SPL Sample ID: 01120267-01 

Site: Houston TX. 

Analyses/Method Result Rep.L im i t Dil. Factor OUAL Date Analyzed Analysl Seq. * 

DIESEL RANGE ORGANICS MCL SW8015B Units: mg/L 

Diesel Range Organics 0.49 0.2 1 12/14/01 10:23 AR 955903 

Surr. n-Pentacosane 70.0 % 18-120 1 12/14/01 10:23 AR 955903 

iPreD Method iPrep Date Prep Initials 

ISW3510B 112/11/2001 12:08 |KL 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 

Gasoline Range Organics ND 0.1 1 12/18/01 2:04 D^R 952489 

Surr: 1,4-Ditluorobenzene 99.3 % 74-121 1 12/18/01 2:04 D_R 952489 

Surr: 4-Bromofluorobenzene 97.0 % 55-150 1 12/18/01 2:04 D_R 952489 

HEADSPACE GAS ANALYSIS MCL RSK147 Units: mg/L 
Ethane ND 0.0025 i 12/18/01 17:25 ER 954160 

Ethylene ND 0.0032 i 12/18/01 17:25 ER 954160 

Methane ND 0.0012 i 12/18/01 17:25 ER 954160 

NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L 
Nitrogen, Nilrate (As N) 2.38 0.1 i 12/08/01 8:00 ES 951750 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 12/18/01 2:49 D_R 952434 

Ethylbenzene ND i i 12/18/01 2:49 R 952434 

1 oiuene ND i i 12/18/01 2:49 D_ R 952434 

Xylenes"! otal ND - i 12/18/01 2:49 D_ R 952434 

Surr: 4-Bromofluorobenzene 97.1 48-156 i 12/18/01 2:49 D_ R 952434 

Surr: 1,4-Ditluorobenzene 98.4 % 72-137 i 12/18/01 2:49 R 952434 

SULFATE MCL E300 Units: mg/L 

Sulfate 120 4 20 12/08/01 8:00 ES 952008 

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

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

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

J - Estimated Value between MDL and POL 

1 f / ? i / C 1 T20K IE - P l / 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID: MW-7 Co l lec ted : 12/6/0112:15:00 SPL Sample ID: 01120267-02 

Site: Houston TX. 

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

DIESEL RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics 1.3 0.2 1 12/14/01 11:01 AR 955904 

Surr: n-Pentacosane 162 Ml /c 18-120 1 • 12/14/01 11:01 AR 955904 

|Prep Method IPrep Date PreD Initials 

iSW3510B |12/11/2001 12:08 KL 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 i 12/18/01 3:01 D_R 952490 

Surr: 1,4-Difluorobenzene 99.0 /o 74-121 1 12/18/01 3:01 D_R 95249C 
Surr: 4-Bromofluorobenzene 100 /o 55-150 1 12/18/01 3:01 D_R 952490 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 12/18/01 3:19 D_R 952435 
Ethylbenzene ND 1 1 12/18/01 3:19 D_R 952435 
Toluene ND 1 1 12/18/01 3:19 D_R 952436 
Xylenes.Total ND 1 1 12/18/01 3:19 D_R 952435 

Surr: 4-Bromofluorobenzene 98.8 48-156 1 12/18/01 3:19 D_R 952435 
Surr: 1,4-Difluorobenzene 99.5 /c 72-137 1 12/18/01 3:19 D_R 952435 

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

B - Analyle detected in the associated Melhod Blank D - Surrogate Recovery Unreportable due to Dilution 

" - Surrogate Recovery Ouiside Advisable OC Limits Ml - Matrix Interference 

J - Estimated Value between MDL and POL 
•~!'£/C1 M 06 19 PV 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON. TX 77054 

(713) 660-0901 

Client Sample ID: MW-15 Collected: 12/6/01 1:10:00 SPL Sample ID: 01120267-03 

Site: Houston TX. 

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

CHLORIDE, TOTAL MCL E325.3 Units: mg/L 
Chloride 215 5 5 12/19/01 14:30 CV 955557 

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

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

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

J - Estimated Value between MDL and PQL 
M:IIAI0- 1? 06 4& PI / 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID: MW-12D Collected: 12/6/01 2:45:00 SPL Sample ID: 01120267-04 

Site: Houston TX. 

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

DIESEL RANGE ORGANICS MCL SW8015B Units: mg/L 

Diesel Range Organics ND 0.2 1 12/14/01 18:58 AR 955944 

Surr: n-Penlacosane 83.2 % 18-120 1 12/14/01 18:58 AR 955944 

iPrep Method Prep Date | PreD Init ials 1 

ISW3510B 12/11/2001 12:08 jKL 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 12/18/01 5:01 D_R 952491 

Surr: 1,4-Difluorobenzene 99.3 % 74-121 i 12/18/01 5:01 D_R 952491 

Surr: 4-Bromofluorobenzene 99.0 % 55-150 1 12/18/01 5:01 D_R 952491 

HEADSPACE GAS ANALYSIS MCL RSK147 Units: mg/L 

Ethane ND 0.0025 i 12/18/01 18:00 ER 954164 

Ethylene ND 0.0032 i 12/18/01 18:00 ER 954164 

Methane ND 0.0012 1 12/18/01 18:00 ER 954164 

NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L 
Nitrogen, Nitrate (As N) ND 0.1 1 12/08/01 8:00 ES 951751 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 i 12/18/01 5:16 D_ R 952439 

Elhylbenzene ND 1 i 12/18/01 6:16 D_ R 952439 

Toluene ND 1 i 12/18/01 5:16 D_R 952439 

Xylenes"! otal ND 1 -, 12/18/01 5:16 D_ R 952439 

Surr: 4-Bromolluorobenzene 98.9 c 
/ t 48-156 i 12/18/01 5:16 D_R 95243S 

Surr: 1.4-Difluorobenzene 99.7 o 
/ c 72-137 i 12/18/01 5:16 D_R 952439 

SULFATE MCL E300 Units: mg/L 

Sulfate 200 4 20 12/08/01 8:00 ES 952011 

Qualifiers: ND/U - Not Detected a1 the Reporting Limil >MCL - Result Over Maximum Contamination Limit(MCL) 

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

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

J - Estimated Value between MDL and POL 
- ,2/f fOI ' t ot SO PM 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID: MW-13 C o l l e c t e d : 12 /6 /01 3 :15 :00 SPL Sample ID: 01120267-05 

Site: Houston TX. 

Analyses/Method Result Rep.Limit Dil. Factor OUAL Date Analyzed Analyst Seq. * 

DIESEL RANGE ORGANICS M C L S W 8 0 1 5 B Units: mg/L 
Diesel Range Organics ND 0.2 1 12/14/01 19:36 AR 955906 

Surr: n-Pentacosane 37.8 % 18-120 1 12/14/01 19:36 AR 955906 

Prep Method jPrep Date jPreo Initials 
SW3510B 112/11/2001 12:08 KL 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 12/18/01 5:04 D_ R 952492 

Surr: 1,4-Difluorobenzene 99.7 <v 
/ o 

74-121 i 12/18/01 5:04 D . R 952492 

Surr: 4-Bromofluorobenzene 99.0 oy 55-150 1 12/18/01 5:04 D_ R 952492 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 12/18/01 5:46 D_ R 952440 

Ethylbenzene ND 1 1 12/18/01 5:46 D. R 952440 

Toluene ND 1 i 12/18/01 5:46 D_ R 952440 

Xylenes,7 otal ND 1 1 12/18/01 5:46 D_ R 952440 

Surr: 4-Bromofluorobenzene 97.3 oy 
/ c 48-156 1 12/18/01 5:46 D_ R 952440 

Surr: 1,4-Difluorobenzene 98.0 / c 72-137 i 12/18/01 5:46 D_ R 952440 

Oualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyle delected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

• - Surrogate Recovery Outside Advisable OC Limils Ml - Malrix Interference 

J - Estimated Value between MDL and POL 
-,2/?W. 1E:06 bC PM 



® 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID: MW-3 Col lec ted: 12/6/01 3:45:00 SPL Sample ID: 01120267-06 

Site: Houston TX. 

Analyses/Method Result Rep.Limit Dil. Factor DUAL Date Analyzed Analysl Seq. * 

DIESEL RANGE ORGANICS MCL SW8015B U n i t s : m g / L 
Diesel Range Organics ND 0.2 1 12/14/01 20:14 AR 955907 

Surr: n-Pentacosane 85.4 % 18-120 1 12/14/01 20:14 AR 955907 

PreD Method PreD Date Preo Initials 

SW3510B 112/11/2001 12:08 1 KL 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 12/18/01 6:01 D_R 952493 

Surr: 1,4-Difluorobenzene 99.0 % 74-121 1 12/18/01 6:01 D_R 952493 

Surr: 4-Bromofluorobenzene 97.7 % 55-150 1 12/18/01 6:01 D_R 952493 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 12/18/01 6:15 D. R 952441 

Ethylbenzene ND 1 1 12/18/01 6:15 D. R 952441 

Toluene ND 1 1 12/18/01 6:15 D_ R 952441 

Xy lenes jo ia l ND 1 1 12/18/01 6:15 D. R 952441 

Surr: 4-Bromofluorobenzene 97.3 % 48-156 1 12/18/01 6:15 D_ R 952441 

Surr: 1,4-Difluorobenzene 97.0 % 72-137 1 12/18/01 6:15 D_ R 952441 

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

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

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

J - Estimated Value between MDL and POL 
1Z/P1/01 1?:0E:S>1 PM 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID: MW-4 Collected: 12/6/01 4:50:00 SPL Sample ID: 01120267-07 

Site: Houston TX. 

Analyses/Method Result Rep.Limit Dil. Factor OUAL Date Analyzed Analysl Seq. # 

DIESEL RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics 0.6 0.2 1 12/14/01 20:51 AR 955909 

Surr: n-Pentacosane 63.8 /o 18-120 1 12/14/01 20:51 AR 955909 

|PreD Method !Prep Date Preo Initials 

iSW3510B (12/11/2001 12:08 !KL 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 1 10 12/18/01 6:04 D_R 952494 

Surr: 1,4-Difluorobenzene 106 /c 74-121 10 12/18/01 6:04 D_R 952494 

Surr: 4-Bromofluorobenzene 101 / © 55-150 10 12/18/01 6:04 D_R 952494 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 12/18/01 16:53 D_R 954173 

Ethylbenzene ND 1 1 12/18/01 16:53 D_R 954173 

Toluene ND 1 1 12/18/01 16:53 D_R 954173 

Xylenes.Total ND 1 1 12/18/01 16:53 D_R 954173 

Surr: 4-Bromofluorobenzene 77.3 / © 48-156 1 12/18/01 16:53 D_R 954173 

Surr: 1,4-Ditluorobenzene 92.6 / c 72-137 1 12/18/01 16:53 D_R 954173 

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

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

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

J - Estimated Value between MDL and POL 
12/?</D1 12 Ofc b l PM 



HOUSTON LABORATORY 

8680 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713)660-0901 

Cl ient Sample ID: MW-10 Collected: 12/6/01 5:00:00 SPL Sample ID: 01120267-08 

Site: Houston TX. 

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

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics 2.2 0.5 5 12/19/01 13:03 D_R 956076 

Surr: 1,4-Difluorobenzene 122MI /o 74-121 5 * 12/19/01 13:03 D_R 956076 

Surr: 4-Bromofluorobenzene 91.2 /o 55-150 5 12/19/01 13:03 D_R 956076 

H E A D S P A C E GAS ANALYSIS MCL RSK147 Units: mg/L 
Ethane ND 0.026 10 12/18/01 18:35 ER 954166 

Ethylene ND 0.032 10 12/18/01 18:35 ER 954166 

Methane 0.53 0.012 10 12/18/01 18:35 ER 954166 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene 78 5 5 12/19/01 13:30 D_R 955232 

Ethylbenzene 32 5 5 12/19/01 13:30 D_R 955232 

Toluene 460 5 5 12/19/01 13:30 D_R 955232 

Xylenes.Total 239 5 5 12/19/01 13:30 D_R 955232 
Surr: 4-Bromofluorobenzene 90.4 % 48-156 5 12/19/01 13:30 D_R 955232 
Surr: 1,4-Difluorobenzene 105 % 72-137 5 12/19/01 13:30 D_R 955232 

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 OC Limits Ml - Matrix Interference 

J - Estimated Value between MDL and POL 
-,2/?«/0- i t O b i t PIV 



HOUSTON LABORATORY 

88B0 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID: MW-11 A Co l lec ted : 12/6/01 5.20.00 SPL Sample ID: 01120267-09 

Site: Houston TX. 

Analyses/Method Result Rep.Limit Dil. Factor OUAL Date Analyzed Analyst Seq. * 

DIESEL RANGE ORGANICS MCL SW8015B Units: mg/L 

Diesel Range Organics 1 0.2 2 12/14/01 20:14 AR 955895 

Surr. n-Pentacosane 57.6 /© 55-155 2 12/14/01 20:14 AR 955895 

iPreD Method iPrep Date jPreD Initials j 

ISW3510B 112711/2001 12:0B |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 12/19/01 13:00 D_R 956074 

Surr: 1,4-Difluorobenzene 104 % 74-121 1 12/19/01 13:00 D_R 956074 

Surr: 4-Bromofluorobenzene 90.0 % 55-150 1 12/19/01 13:00 D_R 956074 

HEADSPACE GAS ANALYSIS MCL RSK147 Units: mg/L 

Ethane ND 0.0025 1 12/18/01 18:47 ER 954167 

Ethylene ND 0.0032 1 12/18/01 18:47 ER 954167 

Methane 0.0041 0.0012 i 12/18/01 18:47 ER 954167 

NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L 
Nitrogen, Nitrate (As N) ND 0.1 1 12/08/01 8:00 ES 951752 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 12/19/01 13:04 D_R 955231 

Ethylbenzene ND 1 i 12/19/01 13:04 D_ R 955231 

Toluene ND 1 i 12/19/01 13:04 D^R 955231 

Xylenes.Total ND 1 1 12/19/01 13:04 D_ R 955231 

Surr: 4-Bromofluorobenzene 73.B / c 48-156 i 12/19/01 13:04 D_R 955231 

Surr: 1,4-Difluorobenzene 80.9 72-137 i 12/19/01 13:04 D_R 955231 

SULFATE MCL E300 Units: mg/L 

Sulfate 240 4 20 12/08/01 8.00 ES 952012 

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

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

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

J - Eslimated Value between MDL and POL 

12/24/01 12:06-62 PM 



HOUSTON LABORATORY 

B880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID: MW-14 Co l lec ted : 12/6/01 6:07:00 SPL Sample ID: 01120267-10 

Site: Houston TX. 

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

CHLORIDE, TOTAL MCL E325.3 Units: mg/L 
Chloride 276 5 5 12/19/01 14:30 CV 955560 

Qualifiers: ND/U - No1 Detected at the Reporting Limil >MCL - Result Ovet Maximum Contamination Limit(MCL) 

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

" • Surrogate Recovery Outside Advisable OC Limils Ml - Matrix Interference 

J - Eslimaled Value between MDL and POL 
12/?4/01 l?:0£-53 PM 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID: Trip Blank 1 Col lected: 12/6/01 SPL Sample ID: 01120267-11 

Site: Houston TX. 

Analyses/Method Result Rep.Limit Dil. Factor DUAL Date Analyzed Analyst Seq. * 

GASOLINE R A N G E ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 12/18/01 2:02 D_R 9524B8 

Surr: 1,4-Difluorobenzene 99.3 / C 74-121 1 12/18/01 2:02 D_R 952488 

Surr: 4-Bromofluorobenzene 97.7 /c 55-150 1 12/18/01 2:02 D_R 952488 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 12/18/01 2:20 D_R 952433 

Ethylbenzene ND 1 1 12/18/01 2:20 D_R 952433 

Toluene ND 1 1 12/18/01 2:20 D_R 952433 

Xylenes.Total ND 1 1 12/18/01 2:20 D_R 952433 

Surr: 4-Bromofluorobenzene 97.9 % 48-156 1 12/18/01 2:20 D_R 952433 
Surr: 1,4-Difluorobenzene 98.7 % 72-137 1 12/18/01 2:20 D_R 952433 

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

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

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

J - Estimated Value between MDL and POL 
T2/?«/01 1? 0E bS PV 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID: Trip Blank 2 Collected: 12/6/01 SPL Sample ID: 01120267-12 

Site: Houston TX. 

Analyses/Method Result Rep.Limi l Dil. Factor OUAL Date Analyzed Analyst Seq. # 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 12/19/01 12:01 D_R 956070 

Surr: 1,4-Difluorobenzene 104 / C 74-121 1 12/19/01 12:01 D_R 956070 

Surr: 4-Bromofluorobenzene 94.3 / c 55-150 1 12/19/01 12:01 D_R 956070 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 12/19/01 12:13 D_R 955229 

Ethylbenzene ND 1 1 12/19/01 12:13 D_R 955229 

Toluene ND 1 . i 12/19/01 12:13 D_R 955229 

Xylenes.Total ND 1 1 12/19/01 12:13 D_R 955229 

Surr: 4-Bromofluorobenzene 71.9 oy 
/ c 48-156 i 12/19/01 12:13 D_R 955229 

Surr: 1,4-Difluorobenzene 81.6 Oy / c 72-137 i 12/19/01 12:13 D_R 955229 

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

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

" - Surrogate Recovery Outside Advisable OC Limils Ml - Matrix Interference 

J - Estimated Value between MDL and POL 
urgtm- -sot.bi PW 



HOUSTON LABORATORY 

B8B0 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID: Trip Blank 3 Col lec ted : 12/6/01 SPL Sample ID: 01120267-13 

Site: Houston TX. 

Analyses/Method Result Rep.Limit Dil. Factor OUAL Date Analyzed Analysl Seq. * 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 12/21/01 13:01 DL 958960 

Surr: 1,4-Difluorobenzene 104 % 74-121 1 12/21/01 13:01 DL 958960 
Surr: 4-Bromotluorobenzene 95.0 % 55-150 1 12/21/01 13:01 DL 958960 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 12/21/01 13:13 DL 958887 
Ethylbenzene ND 1 i 12/21/01 13:13 DL 958887 
Toluene ND 1 i 12/21/01 13:13 DL 958887 
Xylenes.Total ND 1 i 12/21/01 13:13 DL 958887 

Surr: 4-Bromofluorobenzene 72.3 O/ 
/© 48-156 1 12/21/01 13:13 DL 958887 

Surr: 1,4-Difluorobenzene 84.7 o/ /c 72-137 1 12/21/01 13:13 DL 958887 

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

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

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

J - Estimated Value between MDL and POL 
12/?«/01 -?:Ofc b" PW 
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Quality Control Report 

HOUSTON L A B O R A T O R Y 

B8B0 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

I Brown & Caldwell 
B J Service, Hobbs, NM #12832 

A n a l y s i s : 

Bethod: 
Diesel Range Organics 

SW8015B 

WorkOrder: 

Lab Batch ID: 

01120267 

16760A 

J i j n I D : 

D i a l y s i s Date. 

Preparation Date. 

Method Blank 

HP_V_011214C-955894 Units: 

12/14/2001 11:01 

12/11/2001 12:08 

Samples in Analytical Batch: 

mg/L 

Analyst: AR 

Prep By: KL Method SW3510B 

I 
I 
I 
I 
I 

Analyte Result |Rep Limit 

(Diesel Range Orqanics ND 0.10 
i Surr. n-Pentacosane 109.6, 1B-120 

Lab Sample ID 

01120267-01B 

01120267-02B 

01120267-04B 

01120267-05B 

01120267-06B 

01120267-07B 

01120267-09B 

Clienl Sample ID 

MW-5 

MW-7 

MW-12D 

MW-13 

MW-3 

MW-4 

MW-11 A 

Laboratory Control Sample ( L C S ) 

RunID: 

Analysis Date: 

Preparation Date: 

HP_V_011214C-95589? 

12/14/2001 10:23 

12/11/2001 12:08 

Units: mg/L 

Analyst: AR 

Prep By: KL Method SW3510B 

Analyle i Spike Result j Percent Lower Upper 
Added i Recovery Limit Limit 

Diesel Range Organics 2.5 2.4 98 21 175 

1 
1 

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

Sample Spiked 01120267-01 

RunID HP_V_011214C-9558B7 

Analysis Date: 12/14/2001 20:51 

Preparation Date: 12/11/2001 12:06 

Units: mg/L 

Analysl: AR 

Prep By: KL Method SW3510E 

Analyle Sample MS MS Result MS % i MSD MSD Result MSD 7c RPD RPD 1 Low High : 

1 Resul l Spike Recovery i Spike Recovery Limit ! Limit Limit ; 

1 
Added i Added 

iDiesel Range Organics ND 5 4.5 80.2 5 1 4.6 82.2 2.43 39 13 130 

1 
I 
e 
i alifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyle 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 OC Limits 

percent recoveries tor QC samples are correct as reported. Due to significant f igures and 
ndmg. the reported RPD may differ f rom the displayed RPD values but is correct as reported. 12/?</01 12:0t:be PW 
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Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Service, Hobbs, NM #12832 

nalysis: 

ethod: 

Headspace Gas Analysis 

RSK147 

WorkOrder: 

Lab Batch ID: 

01120267 

R50095 

Method Blank 

jrilD: VARC.011219A-954129 Units: mg/L 

Iialysis Date: 12/16/2001 11:44 Analyst: ER tjri 

I 
I 

Analyle | Result 1 Rep Limit 

Ethane ND 0 0026 
Ethylene ND. 0 003? 
Methane ND 0.0012 

Samples in Analytical Batch: 

Lab Sample ID 

01120267-01C 

01120267-04C 

01120267-08C 

01120267-09C 

Client Sample ID 

MW-5 

MW-12D 

MW-10 

MW-11A 

I 
I 
I 
I 
I 
I 
1 
I 
1 
I 

Sample Duplicate 

Original Sample: 
RunID: 
Analysis Date 

01120267-09 

VARC^011219A-954167 Units: 

12/18/2001 18:47 Analyst: 

mg/L 
ER 

Analyle j Sample 1 DUP RPD j RPD 
1 Result 

i 
Result Limi l 

(Butane ND ND 0 50 

lEthane ND ND 0 50 

Ethylene ND ND 0 50 

Slsobuiane ND ND 0 50 

IMethane 0.0041 0.0044 6 50 

IPiopane ND ND 0 50 

[Propylene ND ND 0 50 

ualifiers: Ml - Matrix Interierence 

D - Recovery Unreportable due to Dilution 

" • Recovery Ouiside Advisable OC Limils 

e percent recoveries tor OC samples are correct as reported. Due to significant figures and 
unding, the reported RPD may differ trom Ihe displayed RPD values but is correct as reported. 

ND/U - Not Detected at the Reporting Limit 

B - Analyle detected in the associated Method Blank 

J - Estimated value between MDL and POL 

12/?4rCl Tf 0E:bE PM 



Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

1 
rf" 

I 
1 
I 
I 
I 
I 
I 
t 
I 

Brown & Caldwell 
B J Serv ice, Hobbs , NM #12832 

Analys is: 

Aethod: 

Purgeable Aromat ics 

SW8021B 

W o r k O r d e r : 

Lab Ba tch ID: 

01120267 

R49984 

iunID: 
nalysis 

Date: 

M e l h o d B lank 

HP_0_011217A-952419 Units: ug/L 

12/17/2001 17:02 Analys l . D_R 

Analyle Result Rep Limit! 

Benzene ND i.o; 
Ethylbenzene ND i.o! 
Toluene ND 1.0 
Xylenes,"I olsi ND i.o! 

Surr. 1,4-Dilluoroben2ene 99.4 72-130: 
Surr l-Bromofluorobenzene 98.9 70-1301 

Samples in Analy t ica l B a t c h : 

Lab Sample ID 

01120267-01A 

01120267-02A 

01120267-04A 

01120267-05A 

01120267-06A 

01120267-11A 

Cl ient Sample ID 

MW-5 

MW-7 

MW-12D 

MW-13 

MW-3 

Trip Blank 1 

RunID: 

Analysis Date: 

Labora to ry Con t ro l Samp le (LCS) 

HP_O_0ll?17A-9524ie Units ug/L 

12/17/2001 16:03 Analys l : D_R 

Analyte 1 Spike 1 Resul l Percent I Lower j Upper 
Added Recovery j Limit 1 Limit 

Benzene 50 50 101 70 130 

Ethylbenzene 50 50 100 70 130 

T oluene 50 51 102 70 130 

;Xyienes.Tolal 150 151 101 70 130 

Matr ix Spike (MS) / Matr ix Sp ike Dup l i ca te (MSD) 

Sample Spiked 01120267-01 

RunID: HP_O^0112l7A-95?430 Units: ug/L 

Analysis Date: 12/17/2001 23:53 Analysl : D_R 

H Analyle Sample 
m Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added ' 

MSD Result MSD % 1RPD 
Recovery . I 

RPD 
Limit 1 

Low | 
Limit 

High 
Limit 

i e n z e n e ND 20 24 122 20 25 1231 0.641 21 32 164 

iCTiylbenzene ND 20 24 122 20 24 122! 0.412 19 52 142: 

IT oluene ND 20 25 123 20 25 1231 0.368 20 38 159 

I f lenes .Total ND 60 73 122 60 73 122 0 18 53 144 

§ 

I 
I 

ua l i f i e rs : ND/U - No1 Delected at the Report ing Limit Ml - Matrix Interference 

B - Analyle delected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and POL • - Recovery Ouiside Advisable OC Limits 

he percent recovenes tor OC samples are c o n e d as reported. Due to significant f igures and 
unding, the reported RPD may differ trom the displayed RPD values but is correct as reported. i2/?4/cn -? oe s° PM 
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I 
1 
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Analysis: 

ethod: 

Quality Control Report 

Gasoline Range Organics 

SW8015B 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Service, Hobbs, NM #12832 

WorkOrder: 

Lab Batch ID: 

01120267 

R49987 

RunID: 

Analysis 

| 

l 
l 
l 

Date: 

Method Blank 

HP_O_011217C-952543 Units: mg/L 

12/17/2001 17:00 Analyst: D_R 

Samples in Analytical Batch: 

Analyte Result Rep Limit; 

(Gasoline Ranqe Organics ND 0.10; 
j Surr. 1,4-Dif loorobenzene 99.7 74-121: 
i Surr 4-Bromofluorobenzene 99.0 55-150; 

Lab Sample ID 
01120267-01A 

01120267-02A 

01120267-04A 

01120267-05A 

01120267-06A 

01120267-07A 

01120267-11A 

Client Sample ID 

MW-5 

MW-7 

MW-12D 

MW-13 

MW-3 

MW-4 

Trip Blank 1 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

HP_O_0n?i7C-962542 Units: mg/L 

12/17/2001 16:03 Analyst: D_R 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limil 

Upper 
Limit 

IGasoline Range Organics 1 1 104 70 130 

I 
I 

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

Sample Spiked 01120267-02 
RunID. HP_O_0il?i7C-95?4fi6 Units: mg/L 

Analysis Dale 12/18/2001 0:05 Analyst: D_R 

Analyle Sample MS MS Result MS % MSD MSD Result MSD % ! R P D RPD 1 Low High • Result Spike 1 Recovery Spike Recovery Limit Limit Limh 

1 ! Added Added 

IGasoline Range Organics ND 0.9 1 115 0.9 0.97 108 5.71 36 36 160 

I 
I 
I 
t ualifiers: 

•hi 

I 

ND/U - Not Delected at the Reporting Limit 

B - Analyle detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

Ml - Matrix Interlerence 

D - Recovery Unreportable due to Dilution 

" - Recovery Ouiside Advisable QC Limits 

he percent recoveries for QC samples are correct as reported. Due to significant figures and 
unding, the reported RPD may differ from the displayed RPD values but is correct as reported. 

T2/24/01 12:06:69 PM 



Quality Control Report 

HOUSTON L A B O R A T O R Y 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

I Brown & Caldwell 
B J Serv ice , Hobbs, NM #12832 

.Analysis: 

H e i h o d : 

Purgeable Aromatics 

SW8021B 

WorkOrder: 

Lab Batch ID: 

01120267 

R50043 

Method Blank 

JunID: HP_U_0H2i8A-9£>3437 Units: ug/L 

Knatysis Date. 12/18/2001 14:40 Analyst: D_R f 
I 
1 
I 
I 
I 
I 
I 
I 
I 

Samples in Analytical Batch: 

Lab Sample ID 

01120267-07A 

Cl ient Samp le ID 

MW-4 

Analyle Result Rep Limit 

!Benzene ND 10! 
I Ethylbenzene ND i.o! 
IToluene ND i.o! 
IXylenesJotai ND i.o! 

SUIT. 1,4-Ditluoioben2ene 81.9 72-130! 
Surr. 4-Bromotluorobenzene 81.3 70-130! 

RunID: 

Analysis Date: 

Laboratory Control Sample ( L C S ) 

HP^U_0112l8A-953438 Units: ug/L 

12/18/2001 15:13 Analysl : D_R 

Analyle Spike i Result Percent Lower Upper 
1 Added • Recovery Limil Limil 

Benzene 50 53 105 70 130 

Ethylbenzene 50 52 104 70 130 

i lo luene 50 50 99 70 130 

Xylenes,Tota! 150 163 109 70 130 

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

Sample Spiked: 

RunID: 

Analysis Date: 

01120508-12 

HP_LL011218A-954181 

12/18/2001 20:41 

Units: ug/L 

Analyst: D_ R 

Analyle Sample 
Result 

iffiylbenz 

MS 
Spike 
Added 

MS Result MS 7c 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD ! RPD i Low [ High 
Limit I Limit I Limil 

ND 20 93.0 20; 20! 98.0! 5.27 21i 32 164 

ylbenzene ND 20 18 89.3 20 18 90.4 1.22 19 52 142 

IT oluene ND 20 15 77.3 20 16 80.4 

1 
3.95: 20 38 159 

enes .Total ND 60 58 96.7 60 61 102 5.04 18 53 144; 

f ualifiers: 

I 
TOur 

I 

ND/U - Noi Delected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Est imaied value between MDL and POL 

Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable OC Limils 

ie percent recoveries tor OC samples are correct as reported. Due to signif icant f igures and 
unding. the reported RPD may difler trom the displayed RPD values but is correct as reported. 

12/?«/Di 12:09 00 PW 
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Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Service, Hobbs, NM #12832 

lalysis: 

I ethod: 

Purgeable Aromatics 

SW8021B 
WorkOrder: 

Lab Batch ID: 

01120267 

R50134 

Melhod Blank 

|unlD: HP.LL011219A-955225 Units: ug/L 

|nalysis Date: 12/19/2001 6:50 Analyst: D^R 

Samples in Analytical Batch: 

Lab Sample ID 

01120267-08A 

01120267-09A 

01120267-12A 

Client Sample ID 

MW-10 

MW-11A 

Trip Blank 2 

Analyle Result Rep Limit; 

Ben2ene ND 1.0! 
Ethylbenzene ND 1.0! 
Toluene ND' i.o! 
Xylenes.Total ND 1.0! 

Surr. 1,4-Ditluorobenzene 87.4: 72-130! 
Surr. 4-Bromofluorobenzene 86.5; 70-130 

Laboratory Control Sample (LCS) 

RunID: HP_u_0li2i9A-9552?« Units: ug/L 

Analysis Date: 12/19/2001 6:00 Analyst: D_R 

Analyte : Spike ! Result ! Percent j Lower | Upper 
Added 

i 
! Recovery Limit ! Limit 

Benzene 50 51 102 70 130 

i Ethylbenzene 50 50 100 70 130 

iToluene 50 47 94 70 130 

iXylenes, Total 150 151 101 70 130 

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

Sample Spiked: 

RunID: 

Analysis Date: 

01120326-01 
H P_ U_ 011219 A-9557 b? 

12/19/2001 19:01 

Units: ug/L 

Analyst: D_R 

1 Analyle 
i • Sample 

Result 
MS 

Spike 
Added 

MS Result MS % 
Recovery 

MSD i 
Spike ! 
Added 

MSD Result ; MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

B e n z e n e ND 20 19, 97.1 20 21 105: 8.12 2V 32 164 

i t thy lbenzene ND 20 19 95.6 20 20 99.9 4.41 19 52 142 

^ D l u e n e ND 20 17 84.0 20 18 88.2 4.92 20 38 159 

M/ lenes,Total ND 60 63 105 60 66 110 4.65 18 53 144 

lualifiers: 

I 
rc 

I 

ND/U - Not Delected at the Reporting Limit 

B - Analyle detected in the associated Method Blank 

J - Estimated value between MDL and POL 

Ml - Malrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Ouiside Advisable OC Limils 

The percent recoveries tor OC 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 

12/24/01 12 08:00 PM 



Quality Control Report 

HOUSTON L A B O R A T O R Y 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
B J Serv ice , Hobbs, NM #12832 

Gasol ine Range Organics 

SW8015B 

WorkOrder: 

Lab Batch ID: 

01120267 

R50182 

§ 

I 
1 
I 
I 
I 

RunID: 

nAnalysis Date: 

Method Blank 

HP_U_011219C-956086 Units: mg/L 

12/19/2001 15:03 Analyst: D_R 

Samples in Analytical Batch: 

Lab Sample ID 

01120267-08A 

01120267-09A 

01120267-12A 

Client Sample ID 

MW-10 

MW-11 A 

Trip Blank 2 

Analyte Result Rep Limit 

Gasoline Ranqe Organics ND 0.10 
'•• Surr. 1,4-Difluoroberaene 106.7 74-121 

Surr 4-Bromofluorobenzene 76.3 56-150 

Laboratory Control Sample ( L C S ) 

RunID: 

Analysis Date: 

HP_U.011219C-956080 

12/19/2001 17:02 

Units: mg/L 

Analyst: D_R 

Analyte ! Spike [ Result Percent Lower Upper 
I Added 
i 

Recovery Limit Limit 

iGasoline Range Organics 1 0 99 99 70 130 

I 
I 

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

Sample Spiked 

RunID: 

Analysis Date 

01120326-02 

HP_ IL 0n?19C-9560B3 

12/19/2001 21:02 

Units mg/L 

Analyst: D^R 

Analyte Sample MS MS Result MS % MSD 1 MSD Result MSD % i R P D RPD Low | High • Result Spike Recovery Spike Recovery Limit Limit ! Limit 

1 i 
| 

Added Added 
i 

iGasoline Range Organics ND 0.9 0.58 63.9 0.9 0.58 64.3 0.503 36 36 160: 

I 
I 
I 
I ualifiers: • ND/U - Not Deiecled at the Report ing Limit 

B - Analyle detecied in the associated Method Blank 

J - Estimated value between MDL and POL 

Ml - Matrix Interference 

D - Recovery Unreportable due lo Dilution 

* - Recovery Ouiside Advisable OC Limits 

he perceni recoveries lor OC samples are correct as reported. Due to significant figures and 
ounding, 1he reported RPD may ditler trom the displayed RPD values bu1 is co r red as reported 12/24/01 12 09:00 PM 
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Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Service, Hobbs, NM #12832 

nalysis: 

ethod: 

Purgeable Aromatics 

SWB021B 
WorkOrder: 

Lab Batch ID: 

01120267 

R50338 

Method Blank 

unID: HP_U_011221A-95B886 Units: ug/L 

nalysis Date: 12/21/2001 12:47 Analyst DL 

Samples in Analytical Batch: 

Lab Sample ID 

01120267-13A 

Client Sample ID 

Trip Blank 3 

Analyte [ Result Rep Limit 

Benzene ND 1.0! 
Ethylbenzene ND 1.0: 

Toluene ND 1.0 
Xylenes.Total ND 1.0 

Surr. 1,4-Ditluorobenzene 85.3 72-130! 
Surr. 4-Bromofluorobenzene 84.1 70-130 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

HP_u.on22iA-958885 Units: ug/L 

12/21/2001 11:57 Analyst: DL 

Analyle Spike ! 
Added I 

Result Percem | 
Recovery i 

Lower | 
Limil 

Upper 
Limit 

'Benzene 50 53 107 70 130 

lEthylbenzene 50 52 105 70 130 

Toluene 50 50 99 70 130 

IXylenes,Tolal 150 163 109 70 130 

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

Sample Spiked: 
RunID: 

Analysis Date 

01120601-03 

HP^U_011221A-961312 

12/21/2001 15:49 
Units: ug/L 

Analysl: DL 

P Analyte ! Sample MS MS Result MS % MSD ! MSD Result MSD % RPD RPD Low High 
i Result Spike I Recovery Spike Recovery i Limit ! Limit Limit • ! Added Added 

| e n z e n e | ND 20 21 103 20 21 106! 3.07 21 32 164 1 

TEthylbenzene ND 20 18 89.8 20 19 93.7! 4.24 19 52 142 

!T oluene ND 20 17 82.7 20 17 86.2^ 4.13 20 38 159 

( y l e n e s .Total ND 60 54 90.0 60 56 93.3 3.64 18 53 144 

I Qualifiers: 

I 
rr 

I 

ND/U - Not Detected at the Reporting Limit 

B - Analyle detected in the associated Method Blank 

J - Estimated value between MDL and POL 

Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

" - Recovery Outside Advisable OC Limits 

he percem recoveries tor QC samples are correcl as reported. Due to significant figures and 
rounding, the reported RPD may differ trom the displayed RPD values but is correct as reported 1?/?4/01 1? 09:01 PV 
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I • [(nalysis: 

lethod: 

Quality Control Report 

Gasoline Range Organics 

SW8015B 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Service, Hobbs, NM #12832 

WorkOrder: 

Lab Batch ID: 

01120267 

R50344 

l: 
I 
I 

IunID: 
nalysis Dale: 

Method Blank 

HP.U.011221C-958959 Units: mg/L 

12/21/2001 12:04 Analyst: DL 

Samples in Analytical Batch: 

Lab Sample ID 
01120267-13A 

Client Sample ID 
Trip Blank 3 

Analyte Result Rep Limit! 

| Gasoline Range Organics ND 0.10! 
! Surr. 1,4-Ditluorobenzene 105.0 74-121i 
i Surr. 4-Bromolluorobenzene 70.3 55-150i 

I 
I 
I 

RunID: 
Analysis Date: 

Laboratory Control Sample (LCS) 

HP_u_0H22iC-95B958 Units: mg/L 

12/21/2001 12:02 Analyst: DL 

Analyle Spike Result j Percent Lower Upper 
Added i Recovery Limit Limit 

IGasoline Range Organics 1 0.89 89 70 130 

I 
I 

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

Sample Spiked 
RunID: 

Analysis Date 

01120601-04 
HP_U_0112?1C-961337 

12/21/2001 16:04 

Units mg/L 

Analyst: DL 

_ Analyte Sample MS MS Result MS % MSD MSD Result MSD % RPD RPD Low | High 

I Result Spike Recovery Spike Recovery 1 Limit I Limit j Limit 

1 I Added Added 

IGasoline Range Organics ND 0.9 0.41 45.2 0.9 0.36| 39.6 13.2 36 36 160 

I 
I 
I 
I 
I 

ro 

I 

ualifiers: ND/U - Not Detecied at the Reporting Limil 

B - Analyle delected in the associated Method Blank 

J - Estimated value between MDL and PQL 

Ml - Matrix Interference 

D - Recovery Unreportable due lo Dilution 

" - Recovery Outside Advisable OC Limits 

The percenl recoveries for OC 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. 12/?4/01 I f 09 01 PM 
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Xnalysis. 

Method: 

I 
I 
I: 
I 
r 
i 
i • Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Service, Hobbs, NM #12832 

Nitrogen, Nitrate (As N) 

E300 

Method Blank 

WE"t_011208G-951738 Units: mg/L 

e: 12/08/2001 8:00 Analyst: ES 

Analyte i Result Rep Limit 

INitrogen, Nitrate (As N) NDi 0.10 

WorkOrder: 

Lab Batch ID: 

01120267 

R49944 

RunID: 

jinalysis Date: 

Samples in Analytical Batch: 

Lab Sample ID 

01120267-01D 

01120267-04D 

01120267-09D 

Client Sample ID 

MW-5 

MW-12D 

MW-11 A 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

WE7_011208G-951739 Units: mg/L 

12/08/2001 8:00 Analyst: ES 

Analyte Spike j Result Percent Lower Upper 

j Added Recovery Limit Limit i 

INitrogen, Nitrate (As N) to' 9.2 92 90 110 

I 
I 

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

Sample Spiked 

RunID 

Analysis Date 

01120253-03 

WF1..011?08G-9fc17i i :-

12/08/2001 8:00 

Units mg/L 

Analyst ES 

1 Analyte Sample MS MS Result MS % MSD MSD Result MSD 7c - RPD i R P D I Low High 
Result Spike Recovery Spike I Recovery Limit Limit Limil 

l_ 
Added Added 

[trogen, Nitrale (As N) 0.28 10 9.93 96.5 10 9.82 95.4 1.17 20 76 124 1 

•Qual i f iers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyle delected in the associated Method Blank D - Recovery Unreportable due to Dilution 

I J - Estimated value between MDL and POL * - Recovery Outside Advisable OC Limits 

he percent recoveries tor OC samples are correct as reported. Due to significant figures and 

rounding, the reported RPD may differ trom the displayed RPD values but is correct as reported i2/j<i/ci •? os DI PU 

I 
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Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Service, Hobbs, NM #12832 

alysis: 

ethod: 

Sulfate 

E300 

WorkOrder: 

Lab Batch ID: 
01120267 

R49958 

unID: 

nalysis Date: 

Method Blank 

WE1_011208K-952006 Unrts: mg/L 

12/08/2001 8:00 Analysl: ES 

Samples in Analytical Batch: 

Lab Sample ID 

01120267-01D 

01120267-04D 

01120267-09D 

Client Sample ID 

MW-5 

MW-12D 

MW-11 A 

Analyle Result Rep Limit: 

! Sulfate ND 0.20! 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

WET_011208K-952O07 Units. mg/L 

12/0B/2001 8:00 Analyst. ES 

Analyle Spike 
| Added 

Result 
I 
I 

Percent 
Recovery 

Lower 
Limil 

Upper 
Limh 

iSullate 10 11 105 90 110 

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

Sample Spiked 01120267-01 

RunID: WE1_01120BK-95200P Units mg/L 

Analysis Date 12/0B/2001 8:00 Analyst. ES 

Analyle Sampie MS MS Result MS % MSD MSD Result MSD % t RPD I RPD Low High 
Resuli Spike i Recovery Spike Recovery Limit Limit Limit 

1 \ Added Added 

ullate 120 200 320 99.5 200 330 106 6.28 20 80 120 

Qual i f iers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyle detected in Ihe associated Melhod Blank D - Recovery Unreportable due to Dilution 

• J - Estimated value between MDL and POL * - Recovery Outside Advisable OC Limils 

• he percent recoveries for OC samples are corred as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. i-r?tm i?-oo-o? PW 
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Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ Service, Hobbs, NM #12832 

Analysis, 

/lethod: 

Chloride, Total 

E325.3 

WorkOrder. 

Lab Batch ID: 

01120267 

R50154 

Method Blank 

lunID: WET.0112191-955554 Units: 

.nalysis Date: 12/19/2001 14:30 Analyst: 

mg/L 

CV 

Samples in Analytical Batch 

Lab Sample ID 

01120267-03D 

01120267-10D 

Client Sample ID 

MW-15 

MW-14 

Analyte Result Rep Limit: 

Client Sample ID 

MW-15 

MW-14 

(Chloride ND 1.0 

Client Sample ID 

MW-15 

MW-14 

Laboratory Control Sample (LCS) 

RunID: WET_0l1219l-955556 Units: mg/L 

Analysis Date: 12/19/2001 14:30 Analysl : CV 

Analyte Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

iChloride 143 140 98 90 110 

I 
I 
t 
I 
I 
I 
I 

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

Sample Spiked 01120267-03 

RunID: WET_ 011219I-95555& Units: mg/L 

Analysis Date 12/19/2001 14:30 Analyst: CV 

Analyle Sample MS MS Resuh MS 7i MSD MSD Result MSD 7c R P D ! R P D Low High 
Result Spike Recovery Spike Recovery 1 Limit Limit Limit 

1 Added Added 

|hloride 220 250 465 99.9 250 465 99.9 0 20 85 115 

Qualifiers: 

I 
rr 

I 

ND/U - Not Detected at the Reporting Limh 

B - Analyle delected in the associated Method Blank 

J - Estimaled value between MDL and POL 

Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

' - Recovery Outside Advisable OC Limits 

the percent recoveries tor OC samples are correct as reported. Due lo significant figures and 
"rounding, the reported RPD may differ from the displayed RPD values bu! is correct as reported. 12,'?4/0l 12:08:0? PM 



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

Sample Receipt Checklist 

And 
Chain of Custody 
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Sample Receipt Checklist 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Workorder: 01120267 

Date and Time Received: 12/7/01 1:00:00 PM 

Temperature: 3 

Received By: RE 

Carrier name: Greyhound 

Chilled by: Water Ice 

•j Shipping container/cooler in good condition? Yes |V'i 

o Custody seals intact on shippping container/cooler? Yes D 

g Custody seals intact on sample bottles? Yes L J 

4 Chain of custody presenl? Yes &i 

c Chain of custody signed when relinquished and received? Yes El 

g Chain of custody agrees with sample labels? Yes LJ 

1.Received 1-plastic unpreserved & vial unpreserved tor ID#MW-
13 not written on COC. Also received 2-sets of vials unpreserved 
ID#MW-3 and MW-4 (tor headspace)Login on hold. 

•J Samples in proper container/bottle? Yes lj£ 

g Sample containers intact? Yes IV 

g Sufficient sample volume for indicated test? Yes iV 

I Q All samples received within holding time? Yes tV 

11 Container/Temp Blank temperature in compliance? Yes 5 ! 

1 2 Water - VOA vials have zero headspace? Yes a£i 

1 g Water - pH acceptable upon receipt? Yes 5 

No L J Not Present LJ 

No LJ Not Present iVi 

No • Not Present ® 

No • 

No • 

No Sr? 

No LJ 

No Z 

NO LJ 

No D 

No I 

No ZZ' Not Applicable 

No L j Not Applicable 

SPL Representative: Wyatt, Neaundra Contact Date & Time:! 12/12/01 12:5B:00 PM 

Client Name Contacted: Rick Rexroad 

Non Conformance 
Issues: 

Client Instructions:IPer Rick only want to analyze what is indicated on the chain of cuslody. Don'1 analyze the extra containers received 
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1.0 INTRODUCTION 

Brown and Caldwell conducted field activities associated with the March 2001 quarterly 

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

2708 West County Road in Hobbs, New Mexico on March 8-9, 2001. The March 2001 sampling 

event included collection of groundwater samples from monitor wells MW-14 and MW-15, which 

were installed in January 2001. Groundwater samples were analyzed for gasoline and diesel range 

total petroleum hydrocarbons (TPH-G and TPH-D), benzene, toluene, ethylbenzene, and total 

xylenes (BTEX), polynuclear aromatic hydrocarbons (PAHs), carbonate, bicarbonate, major 

anions, major cations, total hardness, dissolved methane/ethylene/ethane, sulfates, and nitrates, as 

specified by the New Mexico Oil Conservation Division (NMOCD) in NMOCD Permit GW-072. 

This report presents a description of the groundwater sampling field activities, a summary of the 

analytical results, and an evaluation of remedial technologies being applied at the facility. A 

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

distribution map are included. 

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

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

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

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

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

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

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

former fuel island area of the facility. The biosparging system was expanded in March/April 1997 

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

June/July 1999 and March 2000 sampling events to intensify remedial pressure in the area of 

P:\Wp\BJSERV\12832\077r.doc j 
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monitor well MW-13. On November 1, 2000, the biosparging system was turned off. A site 

chronology detailing the history of the former fueling system and the former field waste tanks area, 

the soil and groundwater remediation system, and previous sampling events is presented in Table 1. 

P:\Wp\BJSERV\l 2832\077r.doc 
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2.0 FIELD ACTIVITIES AND RESULTS 

Brown and Caldwell purged and sampled 13 groundwater monitor wells at and adjacent to the BJ 

Services Hobbs facility on March 8-9, 2001 to determine concentrations of dissolved-phase 

hydrocarbons in groundwater and to evaluate general groundwater quality in the area. The 

locations of the monitor wells at the facility are shown in Figure 1. The following subsections 

describe the field activities conducted by Brown and Caldwell at the facility in January 2001 and 

March 2001. The results of the associated groundwater analyses are also presented. 

2.1 January 2001 Monitor Well Installation and Sampling Activities 

Monitor wells MW-14 and MW-15 were installed and developed in accordance with the workplan 

dated September 9, 2000, as subsequently approved by NMOCD. Boring logs and completion 

diagrams are presented in Appendix A. The monitor wells were sampled in January 2001 for the 

New Mexico Water Quality Control Commission (NMWQCC) parameters, including chloride, in 

accordance with the purging and sample collection procedures described in Section 2.2. The results 

ofthe January 2001 sampling event are presented in Table 2. The complete analytical report is 

provided in Appendix B. Monitor well MW-14 was re-sampled for chloride during the March 

2001 sampling event. Chloride impact above the NMWQCC standard of 250 milligrams per liter 

(mg/L) was measured in monitor well MW-14. 

2.2 March 2001 Groundwater Measurements and Sampling 

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. A cumulative table of groundwater elevation data is presented in Table 3. 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 (ft/ft). A groundwater elevation map for March 8-9, 

2001 is presented in Figure 2. The groundwater elevation data presented in Table 3 indicate that 

P:\Wp\BJSERV\ 12832\077r.doc 
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groundwater levels have declined in all monitor wells at the facility since late 1995. Monitor well 

OW-4 did not contain sufficient water for collection of a groundwater sample in March 2001. 

The monitor wells were purged and sampled using disposable bailers. Field parameter 

measurements for pH, conductivity, oxidation-reduction (redox) potential, dissolved oxygen, and 

temperature were collected 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 C. Field readings for the groundwater sampling event are 

summarized in Table 4. 

Groundwater samples were collected after completion of purging operations using disposable PVC 

bailers. Each sample was transferred to laboratory-prepared, clean glass or plastic containers sealed 

with Teflon®-lined lids, labeled, and placed on ice in an insulated cooler for shipment via overnight 

courier to the analytical laboratory. Each cooler was accompanied by completed chain-of-custody 

documentation. 

Field measurement equipment was decontaminated prior to and after each usage. Decontamination 

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

deionized water. Purge water was discharged to an on-site water reclamation system for re-use by 

BJ Services. 

2.3 Results of Groundwater Analyses 

Groundwater samples collected from all wells during this sampling event except monitor wells 

MW-14 and MW-15 were analyzed for TPH-D and TPH-G by EPA Method 8015B, BTEX by 

EPA Method 802IB, PAHs by EPA Method 8310, the eight RCRA metals by the EPA 6010B 

Series, and the NMWQCC groundwater quality parameters, including major anions (chloride, 
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fluoride, nitrate, and sulfate), major cations (calcium, magnesium, potassium, and sodium), 

hardness, carbonate, and bicarbonate. Groundwater from monitor wells MW-14 and MW-15 was 

analyzed for BTEX, Method 8260 volatile organic compounds (VOCs), and chloride only, having 

previously been analyzed for BTEX, PAHs, RCRA metals, and NMWQCC groundwater quality 

parameters in January 2001. Groundwater samples from selected wells were analyzed for dissolved 

methane to assist in evaluation of natural attenuation processes at the facility. The laboratory 

analytical reports and chain-of-custody documentation for the groundwater samples collected 

during the March 2001 sampling event are provided in Appendix B. 

Current and cumulative analytical results for BTEX, TPH-D, and TPH-G are presented in Table 5. 

Current and cumulative analytical results for groundwater quality parameters as well as PAHs and 

RCRA metals detected in one or more wells in one or more sampling events since August 1995 are 

presented in Table 2, along with a listing of VOCs detected in monitor wells MW-14 and MW-15. 

The results for nitrate, sulfate, and dissolved methane analyses performed on groundwater samples 

from monitor wells MW-5, MW-10, MW-11 A, and MW-12 to evaluate natural attenuation 

processes are presented in Table 6. 

Benzene concentrations in excess of applicable laboratory detection limits were reported in four of 

the 13 groundwater samples collected during this sampling event. Benzene concentrations were 

below the NMWQCC standard of 0.01 mg/L in all wells except monitor wells MW-11A and MW-

12. Figure 3 presents a benzene concentration and total BTEX distribution map for the March 2001 

sampling event. A total petroleum hydrocarbon distribution map for the March 2001 sampling 

event is presented in Figure 4. 

Benzene concentrations in monitor wells located near the former fuel island source area remained 

below the NMWQCC standard of 0.01 mg/L in March 2001. Benzene was detected at a 

concentration of 2 micrograms per liter (p-g/L) in monitor well MW-1. Benzene was not detected 

in monitor wells MW-3, MW-4, MW-9, or MW-13. Benzene has not been detected in monitor 

wells MW-3, MW-4, or MW-9 since June 1999, March 1999, and September 1998, respectively. 
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Benzene has not been detected in monitor well MW-13 since June 2000. Adjustments to the 

biosparging system in July 1999 and March 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 levels, as documented in previous quarterly groundwater 

sampling reports for the facility. 

2.4 Natural Attenuation Evaluation 

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

hydrocarbon plume located in the area of the former field waste tanks (see Figure 1). 

The primary evidence of natural attenuation is plume behavior. A plume is shrinking when the rate 

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

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

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

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

hydrocarbons through natural attenuation processes. 

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

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

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. 

Benzene and total BTEX concentrations measured in former field waste tanks area monitor wells 

MW-10 and MW-12 in March 2001 are lower than at any time during the monitoring history of 

these wells, providing primary evidence that natural attenuation of hydrocarbons is occurring in 

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

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

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

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

occurring in the area of the former field waste tanks. 

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

March 2001 dissolved oxygen data for the facility are inconclusive because oxygen is 
typically added to groundwater when a bailer is used for well purging and sampling. 
However, historic evidence submitted to the NMOCD in previous quarterly groundwater 
monitoring reports for the facility has indicated that dissolved oxygen concentrations are 
typically depressed in hydrocarbon impacted monitor wells relative to non-impacted 
monitor wells at the facility, suggesting that natural attenuation of hydrocarbons is 
occurring at the facility. 

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

Nitrate concentrations were measured at less than 0.10 mg/L in monitor wells MW-10, 
MW-11 A, and MW-12 during the March 2001 sampling event. These concentrations are 
less than the background nitrate concentration of 3.24 mg/L measured in monitor well MW-
5 (see Table 6). The low nitrate concentrations in monitor wells MW-10, MW-11 A, and 
MW-12 suggest that nitrate is serving 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 concentrations ranging from 2.5 mg/L to 4.0 mg/L in former 
field waste tanks area monitor wells MW-10, MW-11 A, and MW-12, as shown in Table 4. 
The detections of ferrous iron in monitor wells MW-10, MW-11 A, and MW-12 suggest that 
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ferric iron is being used as an electron acceptor during natural attenuation of hydrocarbons 
at the former field waste tanks area. 

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. 

Sulfate concentrations in former field waste tanks area monitor wells MW-10, MW-11 A, 
and MW-12 exceed the concentration of sulfate in background monitor well, however (see 
Table 6). These data indicate 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 depletion of 
electron acceptors such as dissolved oxygen and nitrate has occurred. 

Methane was detected only in monitor well MW-11 A, which displays benzene and BTEX 
impact (see Tables 5 and 6). The presence of methane in monitor well MW-1 IA suggests 
the utilization of carbon dioxide as an electron acceptor, resulting in methanogenesis, is 
occurring during natural attenuation of hydrocarbons in the vicinity of monitor well MW-
11 A. 

6. Redox is a measure of chemical energy in groundwater. Redox in background well MW-5 
was measured at 174.0 millivolts (mV), as shown in Table 3. Redox values in the vicinity 
of former field waste tanks area wells MW-10, MW-11 A, and MW-12 ranged from -87 mV 
to -117 mV. Redox values are positive in all non-impacted wells except MW-13. The 
negative redox values in the former field waste tank area monitor wells suggest that electron 
acceptors other than dissolved oxygen and nitrate (e.g., carbon dioxide) are being utilized in 
this area. 

7. Alkalinity is expected to increase during natural attenuation processes, due to the 
leaching of carbonates from mineral substrates by microbially produced organic acids. 

Bicarbonate alkalinity in former field waste tanks area monitor wells MW-10, MW-11 A, 
and MW-12 ranged from 475 mg/L to 646 mg/L, as compared to a value of 222 mg/L in 
the upgradient monitor well MW-5 (see Table 2). These data provide further evidence that 
natural attenuation of hydrocarbons is occurring in the area of the former field waste 
tanks area. 

In conclusion, dissolved oxygen and nitrate data from this and previous groundwater sampling 

events suggest that these constituents are acting as electron acceptors during intrinsic 

bioremediation processes that are ongoing at former field waste tanks area of the facility. Redox 
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and alkalinity data provide further evidence that natural attenuation of hydrocarbons is occurring in 

this area. The detection of methane in former field waste tanks area monitor well MW-11 A 

suggests that carbon dioxide is also serving locally as an electron acceptor during intrinsic 

bioremediation of hydrocarbons in this area. 

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

field waste tanks area monitor wells MW-10, MW-11 A, and MW-12 and upgradient well MW-5. 

Redox, dissolved oxygen content, and alkalinity are good indicators of the occurrence of aerobic 

bioremediation of hydrocarbons, so it is also recommended that field testing for these parameters be 

performed in all wells to be sampled during upcoming groundwater monitoring events. 
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3.0 REMEDIATION SYSTEM 

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

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

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

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

1995 and expanded in April 1997 and February 1998. Operation ofthe biosparging system resulted 

in substantial decreases in hydrocarbon concentrations in the former fuel island source area monitor 

wells MW-1, MW-3, MW-4, MW-9, and MW-13, as documented in the December 2000 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 shut down completely on November 1, 2000. The March 2001 sampling 

event is the second sampling event since this shut down. 

Benzene concentrations in former fuel island source area monitor wells MW-3, MW-4, MW-9, and 

MW-13 have remained at non-detectable levels since shut down of the biosparging system, as 

previously discussed in Section 2.3. BTEX constituent concentrations in these wells and monitor 

well MW-1 have now remained below applicable NMWQCC standards for four consecutive 

quarters. It is therefore recommended that the post-remediation confirmation sampling specified in 

the NMOCD-approved RAP for the former fuel island area of the facility be performed in 

conjunction with a quarterly monitoring event for all wells at the facility in June 2001. The 

proposed locations of the confirmation soil borings are indicated in Figures 3 and 4. 

If this confirmation sampling confirms that the remediation goals for the facility have been met, 

then a biosparging system closure report for the former fuel island area of the facility will be 

prepared and submitted to NMOCD. 
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4.0 CONCLUSIONS AND RECOMMENDATIONS 

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

March 2001 groundwater sampling event at the BJ Services Hobbs, New Mexico facility. 

4.1 Conclusions 

• Dissolved benzene, BTEX, and TPH concentrations in all monitor wells located near the 
former fueling system source area are non-detectable or below applicable standards and 
have remained at these levels for the past four quarterly groundwater sampling events.. 

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

• Benzene and total BTEX concentrations measured in former field waste tanks area 
monitor wells MW-10 and MW-12 in March 2001 are lower than at any time during the 
monitoring history of these wells. 

• Natural attenuation processes appear to be occurring in the vicinity of the former field 
waste tanks removed in March 1997. 

• The chloride concentration in monitor well MW-14 exceeds the NMQCC standard of 250.0 
mg/L. 

4.2 Recommendations 

• Perform an additional quarterly groundwater monitoring event for the former fuel island 
area monitor wells in June 2001. Perform confirmation sampling in this area as specified in 
the RAP in conjunction with this groundwater monitoring event. 

• Submit a closure report for the biosparging system at the former fuel island area, if 
warranted based on the results of the June 2001 sampling activities. 

• Continue the quarterly monitoring program for former field waste tank area monitor wells 
MW-10, MW-11 A, and MW-12. 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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Table 1 
Site Chronology 

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

Date Activity 

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

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

September5, 1991 Roberts/Schornick and Associates, Inc. (RSA) submitted Technical 
Work Plan for soil and groundwater investigation to the OCD. 

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

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

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

July 29 -

August 10, 1992 

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

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

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

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

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

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

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

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

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

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

Date Activity 

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

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

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

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

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

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

August 11, 1994 RAP approved by the OCD. 

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

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

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

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

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

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

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

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

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

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

Date Activity 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

December 9-10, 1998 Brown and Caldwell conducted the December 1998 groundwater 
sampling event. 
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Table 1 (Continued) 
Site Chronology 

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

Date Activity 

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

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

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

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

June10, 1999 Brown and Caldwell performed sampling of existing monitor wells for 
the June /July 1999 groundwater sampling event. 

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

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

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

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

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

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

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

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

December 7, 2000 Brown and Caldwell conducted the December 2000 groundwater 
sampling event. 
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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. 
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Table 2 
Summary of Detected Analytes for PAHs, Metals, VOCs, SVOCs and Groundwater Quality Parameters 

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

Monitor Wells 
Analyte (units) Sample Date MW-1 MW-3 MW-4 MW-5 MW-6 MW-7 MW-8 MW-9 MW-10 MW-11 MW-11A MW-12 MW-12D MW-13 MW-14 MW-15 OW-4 

Bicarbonate, as CaC0 3 (mg/L) 8/1/95 380 430 490 290 670 440 360 570 520 560 NA NA NA NA NA NA NA 

8/23/96 310 310 210 270 120 400 280 390 520 430 NA NA NA N A NA NA NA 

3/23-24/98 286 214 175 247 180 309 260 306 557 NA 319 451 NA NA NA NA NA 

3/9-10/99 92 309 186 283 286 358 317 333 278 NA 335 386 NA NA NA NA NA 

6/10-7/2/99 NA NA NA NA NA NA NA NA NA NA NA NA 200 520 NA NA 316 

3/9-10/00 89.1 248 160 253 NA 301 362 279 455 NA 703 402 244 240 NA NA 1020 

1/14/01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 374 250 NA 

3/8-9/01 90.9 242 232 222 NA 283 252 252 586 NA 646 475 NA 131 NA NA NA 

Carbonate, as CaCO, (mg/L) 8/1/95 < 10 < 10 < 10 < 10 < 10 <10 <10 < 10 < 10 10 NA NA NA NA NA NA NA 

8/23/96 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 NA NA NA NA NA NA NA 

3/23-24/98 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 NA < 1 < 1 NA N A NA NA NA 

3/9-10/99 <1 <1 < l <1 <1 < 1 < 1 < 1 < 1 NA < 1 < 1 NA NA NA NA NA 

6/10-7/2/99 NA NA NA NA NA NA NA NA NA NA NA NA <1 <1 NA NA <1 

3/9-10/00 <2 <2 <2 <2 NA <2 <2 <2 <2 NA <2 <2 <2 <2 NA NA <4 

1/14/01 NA NA NA NA NA NA NA NA NA NA NA NA NA N A <2 <2 NA 

3/8-9/01 <2 <2 <2 <2 NA <2 <2 <2 <2 NA <2 <2 NA <2 NA NA NA 

Hardness-Total, as CaCOj (mg/L) 3/23-24/98 430 430 275 342 440 670 740 510 1450 NA 1000 1600 NA N A NA NA NA 

3/9-10/99 250 440 310 340 640 780 680 370 720 N A 1150 460 NA N A NA NA NA 

3/9-10/00 600 450 500 1200 NA 660 760 430 760 NA 880 700 260 540 NA NA 3000 

3/8-9/01 310 470 610 440 NA 590 590 1000 1300 NA 1900 1300 NA 670 NA NA NA 

Hydroxide (mg/L) 8/1/95 <10 < 10 < 10 < 10 < 10 < 10 <10 < 10 < 10 < 10 NA NA NA N A NA NA NA 

8/23/96 <10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 NA NA NA NA NA NA NA 

Methane (mg/L) 3/23-24/98 < 0.0012 < 0.0012 < 0.0012 < 0.0012 < 0.0012 < 0.0012 0.039 < 0.0012 0.91 NA 0.14 < 0.0012 NA N A NA NA NA 

3/9-10/99 NA NA NA <0.0012 NA NA NA NA 0.035 NA 0.094 O.OO 12 NA N A NA NA NA 

6/10-7/2/99 NA NA NA NA NA NA NA NA NA NA NA NA 0 0015 0.0017 NA NA <0.0O12 

3/9-10/00 < 0.0012 < 0.0012 < 0.0012 < 0.0012 NA < 0.0012 0.13 < 0.0012 0.0056 NA 0.037 < 0.0012 <0.0012 <0.0012 NA NA <0.0012 

3/8-9/01 <0.0012 <0.0012 <0.0012 <0.0012 NA <0.0012 <0.0012 <0.0012 <0.0012 NA 0.0028 O.0012 NA <0.0012 NA NA NA 

Anions (mg/L) 

Chloride 8/1/95 160 150 310 130 380 310 350 110 2200 3400 NA NA NA NA NA NA NA 

8/23/96 130 140 100 99 210 250 360 140 2000 2900 NA NA NA NA NA NA NA 

3/23-24/98 212 206 126 151 183 223 364 164 2390 NA 940 1200 NA NA NA NA NA 

3/9-10/99 163 156 142 155 411 238 274 123 1160 NA 834 314 NA NA NA NA NA 

6/10-7/2/99 NA NA NA NA NA NA NA NA NA NA NA NA 195 496 NA NA 266 

3/9-10/00 258 196 196 196 NA 224 241 131 474 NA 1290 327 117 276 NA NA 258 

1/14/01 NA NA NA NA NA NA NA NA NA NA NA NA NA N A 368 2 1 J > _ NA 

3/8-9/01 NA 165 172 152 NA 224 250 127 879 NA 586 NA 276 

Fluoride 3/23-24/98 0.9 1.2 1.2 0.6 11 08 0.9 1.3 6.1 NA 2.9 4.2 NA NA NA NA NA 

3/9-10/99 1.54 1.46 1.5 1.38 1.79 1 56 144 1.84 4.93 NA 3.08 3.13 NA NA NA NA NA 

6/10-7/2/99 NA NA NA NA NA NA NA NA N A NA NA NA 1.83 2.22 NA NA 3.45 

3/9-10/00 1.7 1.1 1.1 1.1 NA 0.75 0 69 1.5 1 NA <0.1 17 1.3 1.7 NA NA 3 8 

1/14/01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 3.5 1.2 NA 

3/8-9/01 1.3 0.77 0.63 0.86 NA 0.69 0.66 0.92 1.2 NA 11 1.9 NA 1.6 NA NA NA 

Nitrate (Nitrogen as N) 8/1/95 4.7 5.6 15 28 1.3 9.2 11 38 < 0 1 5.5 NA NA NA NA NA NA NA 

8/23/96 11 7.6 7.6 12 <0.5 10 86 24 < 5 11 NA NA NA NA NA NA NA 

3/23-24/98 1.78 3.07 2.59 3.87 0.69 3.92 1.84 4.27 0.07 NA <0.05 <0.05 NA NA NA NA NA 

3/9-10/99 0.7 2.1 2.6 NA <0.l 3,3 0.7 3.7 NA NA <0.1 <0.1 NA NA NA NA NA 

6/10-7/2/99 NA NA NA NA NA NA KA NA NA NA NA NA 2 1 2.4 NA NA 3.96 

3/9-10/00 0.33 2.9 3.7 5.3 NA 3.6 0.35 7.2 0.1 NA 0.11 <0.1 0.14 <0.1 NA NA 3.6 

1/14/01-3/01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 4.5 4 88 NA 

3/8-9/01 4.31 2.56 4.75 3.24 NA 2.82 0.664 1 79 <0.1 NA <0.1 <0 1 NA O . l NA NA NA 

Sulfate 8/1/95 150 150 210 230 6.7 S80 1 140 150 130 230 NA NA NA N A NA NA NA 

8/23/96 130 150 150 140 85 80 ! lso 180 I 120 130 NA NA NA NA NA NA NA 

3/23-24/98 130 180 160 190 230 310 250 230 320 
i 

NA 190 240 NA NA NA NA NA 

3/9-10/99 196 162 178 195 72 246 240 146 223 NA 227 193 NA NA NA NA NA 

6/10-7/2/99 NA NA NA 

| 
NA | NA NA NA NA NA NA NA NA 249 334 NA NA 192 

3/9-10/00 530 190 j 250 260 NA ! 280 
1 

21)0 170 160 i NA 270 210 200 170 NA ! NA 200 

1/14/01 NA NA I NA NA NA j NA NA NA 1 NA NA NA NA NA | NA j 180 1 130 NA 

3/8-9/01 210 | 170 | 180 ! 180 NA j 260 | 2J0 
l 1 5 0 I 2 7 0 | NA , 330 | 300 i NA j 380 1 NA NA NA 
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Table 2 I 
Summary of Detected Analytes for PAHs, Metals, VOCs, SVOCs and Groundwater Quality Parameters | 

Hobbs, New Mexico Facility 1 
BJ Services Company, U.S.A. j 

I 
i 

Monitor Wells 
Analyte (units) Sample Date MW-1 MW-3 MW-4 MW-5 MW-6 MW-7 MW-8 MW-9 MW-10 MW-11 MW-11A MW-12 MW-12D MW-13 MW-14 MW-15 OW-4 

Cations (mg/L) 

Calcium 8/1/95 120 120 220 160 320 300 300 180 610 490 NA NA N A NA NA NA NA 

8/23/96 120 130 89 110 62 270 230 190 390 440 NA NA N A NA NA NA NA 

3/23-24/98 129 122 79 109 94 208 215 142 417 NA 259 388 NA NA NA NA NA 

3/9-10/99 802 129 90.8 116 141 233 197 122 214 NA 308 148 N A NA NA NA NA 

6/10-7/2/99 NA NA NA NA NA NA N A NA N A NA NA NA 113 389 NA NA 141 

3/9-10/00 155 119 147 387 NA 167 215 no 177 NA 229 180 78.1 122 NA NA 882 

1/14/01 NA NA NA NA NA NA NA NA N A NA NA NA N A NA 179 150 NA 

3/8-9/01 86 8 148 214 157 NA 172 183 381 331 NA 466 338 N A 198 NA NA NA 

Magnesium 8/1/95 34 36 58 27 72 42 49 43 130 130 NA NA N A NA NA NA NA 

8/23/96 120 32 21 18 28 40 48 44 84 120 NA NA NA NA NA NA NA 

3/23-24/98 36 30 18 20 42 47 52 36 130 NA 96 108 N A NA NA NA NA 

3/9-10/99 197 31.5 20.4 21.6 62.2 54.4 47.7 28.5 43 NA 101 32.1 NA NA NA NA NA 

6/10-7/2/99 NA NA NA NA NA NA NA NA NA NA NA NA 16.6 83.9 NA NA 44.3 

3/9-10/00 41.3 27.5 26.3 29.2 NA 44.3 39.1 26.2 61 NA 47.7 30.6 7.25 38.8 NA NA 74.5 

1/14/01 NA NA NA NA NA NA NA NA NA NA NA NA N A NA 87.5 28.3 NA 

3/8-9/01 20.7 24.9 25.9 166 NA 41.1 37.4 28.2 95.1 NA 93.4 95.3 N A 52.3 NA NA NA 

Potassium 8/1/95 2.4 2.6 3.5 4.2 3 3.4 5 4.1 35 46 NA NA NA NA NA NA NA 

8/23/96 2.4 3 2.2 3.1 2.4 3.7 3.9 2.6 41 53 NA NA N A NA NA NA NA 

3/23-24/98 <20 <20 <20 <20 <20 <20 <20 <20 20 NA 30 70 N A NA NA NA NA 

3/9-10/99 3 4 3 4 4 9 4 3 15 NA 21 101 N A NA NA NA NA 

6/10-7/2/99 NA NA NA NA NA NA NA NA NA NA NA NA 66 6 NA NA 3 

3/9-10/00 4.01 4.11 3.95 5.61 NA 6.98 4.53 4.08 18.3 NA 18.6 104 70.6 2.84 NA NA 10.7 

1/14/01 NA NA NA NA NA NA N A N A N A NA NA NA N A N A 3.59 4.59 NA 

3/8-9/01 <2 2.56 2.76 225 NA 5.15 2.94 3.84 19.5 NA 33.5 47.2 N A 2.26 NA NA NA 

Sodium 8/1/95 100 93 140 110 130 95 94 98 660 2000 NA NA NA NA NA NA NA 

8/23/96 100 110 88 120 120 96 100 83 960 2600 NA NA N A NA NA NA NA 

3/23-24/98 113 126 109 130 100 92 101 118 1090 NA 312 381 N A NA NA NA NA 

3/9-10/99 126 135 124 155 141 110 115 122 856 NA 225 180 N A NA NA NA NA 

6/10-7/2/99 NA NA NA NA NA NA NA NA N A NA NA NA 121 165 NA NA 103 

3/9-10/00 123 112 115 123 NA 95.1 95.4 99.1 181 NA 608 129 103 114 N A NA 97.3 

1/14/01 NA NA NA NA NA NA NA NA NA NA NA NA N A NA 144 108 NA 

3/8-9/01 141 124 135 147 NA 121 118 119 410 NA 801 185 N A 142 NA NA NA 

Metals (mg/L) 

Arsenic 8/1/95 0.0076 0.0043 < 0.002 0 0059 0.028 0.0033 0.0034 0.0055 0.015 0.0086 NA NA N A NA NA NA NA 

8/23/96 0.0078 00066 0.0059 0.0067 0.018 0.0036 0.0O33 0.0044 0.028 0.011 NA NA N A NA NA NA NA 

3/23-24/98 0.007 0.007 0.008 0 007 0013 < 0.005 < 0.005 0.005 0.035 NA 0.019 0.013 N A NA NA NA NA 

3/9-10/99 0.013 0009 0 012 0.005 0.02 0.006 0005 0.007 0.026 NA 0.036 0066 N A NA N A NA N A 

6/10-7/2/99 NA NA NA NA NA NA NA NA N A NA NA NA 0.022 0.008 NA NA <0.005 

3/9-10/00 0.0178 0.00817 0.0178 0.0173 NA 000849 0.00953 0 00757 0.0474 NA 0.108 0.0948 0.0143 <0.005 NA NA 0.034 

1/14/01 NA NA NA NA NA NA NA NA N A NA NA NA N A NA 0.00511 <0.005 N A 

3/8-9/01 0.0205 0.0094 0.0386 0.00974 NA 0.00694 NA 0.013 0.133 NA 0.08 0.0445 N A 0.00673 NA NA NA 

Barium 8/1/95 0.069 0.38 0.34 0.049 11 0.069 0.075 0.089 0.37 0.2 NA NA N A NA NA NA NA 

8/23/96 0.064 0.24 0.069 0038 0.29 0.061 0 066 0.089 0.26 0.2 NA NA NA NA NA NA NA 

3/23-24/98 0.11 0.182 0.044 0.044 0.208 0.059 0.O74 0.066 0.287 NA 0.163 0.157 N A NA NA NA NA 

3/9-10/99 0.058 0059 0.045 0.054 0.555 0.076 0.052 0.043 0.17 NA 0.174 0 144 N A NA N A NA NA 

6/10-7/2/99 NA NA NA NA NA NA NA NA NA NA NA NA 0.155 0.333 NA NA 0.062 

3/9-10/00 0.0917 0.108 0.0694 0.184 NA 0.046 0.236 0.0419 0.281 NA 0.872 0.245 0 0962 0.113 NA NA 1 49 

1/14/01 NA NA NA NA NA NA NA NA NA NA NA NA N A NA 0.0833 0.073 NA 

3/8-9/01 0.044 0.119 0.0978 0.0055 NA 0.043 0 0512 0.111 0.23 NA 0.401 0.603 N A 0.171 NA NA N A 

Cadmium 8/1/95 < 0 0 0 l <0 001 0.0052 < 0.001 < 0.001 < 0.001 < 0.001 <0 001 < 0.001 < 0.001 NA NA NA NA NA NA NA 

8/23/96 <0.01 <0.01 < 0.01 <0.01 < 0 01 | <0.01 < 0 01 < 0 01 < 0 01 <0.01 NA NA NA NA NA NA NA 

3/23-24/98 < 0 005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 NA < 0.005 < 0.005 N A NA NA NA NA 

3/9-10/99 j <0.005 <0.005 <0.005 , <0005 <0.005 <0.005 <0.005 I <0.005 <0.005 NA <0.005 <0.005 : N A 1 NA NA NA NA 

6/10-7/2/99 NA NA : NA j NA NA NA- NA 1 NA NA NA NA NA 1 <0.005 , <0.005 NA NA <0.005 

3/9-10/00 <0 005 < 0.005 , 0.0178 j <0.005 NA <0.005 <0 005 <0.005 <0.005 NA < 0.005 <0.005 1 <0.005 j <0.005 1 NA NA <0.005 

1/14/01 NA NA I NA 1 NA NA NA NA NA NA NA j NA NA NA NA 1 <0.005 <0.005 NA 

3/8-9/01 j <0.005 <0.005 | 0.0121 j <0.005 NA \ <0.005 j <t. 005 , <0.005 <0.005 , NA j <0.005 O.005 j NA , <0.005 , NA NA NA 

i 
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Table 2 
Summary of Detected Analytes for PAHs, Metals, VOCs, SVOCs and Groundwater Quality Parameters 

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

Sample Date 
Monitor Wells 

Analyte (units) Sample Date MW-1 MW-3 MW-4 MW-5 MW-6 MW-7 MW-8 MW-9 MW-10 MW-11 MW-11A MW-12 MW-12D MW-13 MW-14 MW-15 0W-4 
Chromium 8/1/95 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.0I <0.01 <0.01 <0 .0 i NA NA NA NA NA NA NA 

8/23/96 <0.01 <0.01 <0 01 <0.0I 0.049 <0.01 <0.01 <0.01 <0.0I <0.01 NA NA NA NA NA NA NA 
3/23-24/98 <0.01 <0.01 <0.01 < 0 01 <0.01 <0.01 <0.01 <0.01 <0.01 NA <0.01 <0.01 NA NA NA NA NA 
3/9-10/99 O.01 O.01 O 0 1 O.01 O.01 O.01 O . 0 I O.01 O.01 NA O.01 O.O I NA NA NA NA NA 

6/10-7/2/99 NA NA NA NA NA NA NA NA NA NA NA NA 002 0.02 NA NA O.01 
3/9-10/00 <0.01 <0.0l O.01 0.0248 NA <0.01 <0.01 <0.01 0.031 NA 0.0342 0.0124 O.01 O.01 NA NA 0.105 

1/14/01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA O.01 O.01 NA 
3/8-9/01 O.01 O . 0 I 0.0104 0.0101 NA O.01 O.01 0.013 0.0109 NA 0.0392 0.0469 NA 0.0104 NA NA NA 

Lead 8/1/95 < 0.002 < 0.002 0.0044 < 0.002 < 0.002 <0.OO2 < 0.002 < 0.002 < 0.002 0.0025 NA NA NA NA NA NA NA 
8/23/96 < 0.002 < 0.002 < 0.002 < 0 002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 NA NA NA NA NA NA NA 

3/23-24/98 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 NA < 0.005 < 0.005 NA NA NA NA NA 
3/9-10/99 O.005 O.005 O.005 < 0.005 0.013 < 0.005 < 0.005 < 0.005 < 0.005 NA 0.009 O.005 NA NA NA NA NA 

6/10-7/2/99 NA NA NA NA N A NA NA NA NA NA NA N A O.005 0.005 NA NA < 0.005 
3/9-10/00 <0.005 O.005 O.005 0.00565 NA < 0.005 < 0.005 < 0.005 0.00661 NA 0.00595 < 0.005 O.005 O.005 NA NA 0.O355 

1/14/01 NA NA NA NA NA NA NA NA NA N A NA NA NA NA O.005 O 0 0 5 NA 
3/8-9/01 O.005 O.005 0.00602 O.005 NA O.005 O.005 0.00597 0.0222 NA 0.0119 0.00627 NA O.005 NA NA NA 

Mercury 8/1/95 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 0.0005 < 0.0002 < 0 0002 < 0.0002 < 0.0002 NA N A NA NA NA NA NA 
8/23/96 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 NA NA NA NA NA NA NA 

3/23-24/98 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 0.0003 < 0.0002 < 0.0002 NA < 0.0002 < 0.0002 NA NA NA NA NA 
3/9-10/99 O.0002 O.0002 O0002 O.0002 O.0002 O.0002 O.0002 O.0002 O.0002 NA O.0002 O.0002 NA NA NA NA NA 

6/10-7/2/99 NA NA NA NA NA NA NA NA NA NA NA NA O.0002 O.0002 NA NA <0.O0O2 
3/9-10/00 0.000695 O.0002 O.0002 O.0002 NA O.0002 O0002 O.0002 O.0002 NA O.0002 O.0002 O.0002 O.0002 NA NA <«0002 

1/14/01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA O.0002 O.0002 NA 
3/8-9/01 O.0002 O.0002 O.0002 O 0 0 0 2 N A O.0002 O.0002 O.0002 O.0002 NA O.0002 O.0002 NA O.0002 NA NA NA 

Selenium 8/1/95 O.004 O.004 O.004 O 0 0 4 O 0 0 4 NA NA NA NA NA NA NA NA NA NA NA NA 
8/23/96 O.004 O.004 O.004 O.004 O.004 NA NA NA NA NA NA NA NA NA NA NA NA 

3/23-24/98 0.005 O.005 O.005 O.005 O.005 O.005 O.005 O.005 0.005 NA 0.005 0.005 NA NA NA NA NA 
3/9-10/99 0.005 0.006 O.005 0.006 O.005 0.005 O:005 O.005 O 0 0 5 NA O.005 O.005 NA NA NA NA NA 

6/10-7/2/99 NA NA NA NA NA NA NA NA NA NA NA NA NA NA N A NA NA 
3/9-10/00 O 005 0.005 O.005 0.005 NA 0.00926 O.005 0.005 O.005 NA O.005 O.005 0.005 O.005 NA NA <0.0O5 

1/14/01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA O.005 0.00523 NA 
3/8-9/01 O 005 0.00702 0.00508 0.00587 NA 0.00617 0.005 0.0054 0.005 NA O.005 O.005 NA 0.005 NA NA NA 

PAHs (ug/L) • 

Acenaphthene 8/1/95 <50 < 10 <500 <5 <30 <5 <s <5 <5 <5 NA NA NA NA NA NA NA 
8/23/96 < 10 < 10 <30 <5 <30 <5 <5 <5 <5 < 5 NA NA NA NA N A NA NA 

3/23-24/98 < 10 0 .3 0 .3 0 3 0 . 3 0 . 3 0 .3 0 .3 0 .3 NA 0 . 3 0 . 3 NA NA N A NA NA 
3/9-10/99 <0.1 <0.1 <2.0 <0.1 <2 0 O . l O . l <0.1 <0.1 NA < 0 . l < 0 1 NA NA NA NA NA 

6/10-7/2/99 NA NA NA NA NA NA NA NA NA NA NA NA O 1 < 1.0 N A NA O . l 
3/9-10/00 0.28 < 0 1 <0 . l O . l NA O . l O . l O . l <0.1 NA O . l O . l O . l O . l NA NA <0 1 

1/14/01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA O 1 O . l NA 
3/8-9/01 0.12 0 .13 0.12 O . l NA O . l 3 O . l 2 0 .12 O . l 5 NA 0.13 0 .13 NA 0 .12 NA NA NA 

Acenaphthylene 8/1/95 <50 < 10 <500 <5 <30 <5 <5 <5 <5 < 5 NA NA NA NA N A NA NA 
8/23/96 < 10 < 10 <30 <5 <30 <5 <5 <5 <5 <5 NA NA NA NA NA NA NA 

3/23-24/98 < 10 O . l O . l O . l O . l O . l O . l O . l O 1 NA O 1 O . l NA NA NA NA NA 
3/9-10/99 < 0 . l <0.1 <0.1 <0.1 <2.0 O . l O . l <0.1 <0.1 NA <0.1 <0.1 NA NA NA NA NA 

6/10-7/2/99 NA NA NA NA NA NA NA NA NA NA NA NA O . l < 1.0 NA NA O . l 
3/9-10/00 0.91 < 0 . l <0 1 O 1 NA O . l O . l O . l 0.4 NA O 1 O . l O . l 1.8 NA NA O . l 
1/14/01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA O . l O . l NA 

3/8-9/01 O . l 2 0.13 0.12 O 1 NA 0.13 0.12 O 12 0.71 NA 0.35 O 13 NA O 12 N A NA NA 
Anthracene 8/1/95 <50 < 10 <500 <5 <30 <5 <5 <5 <5 <5 NA NA NA NA NA NA NA 

8/23/96 < 10 < 10 <30 <5 <30 <5 <5 <5 <5 <5 NA NA NA NA NA NA NA 
3/23-24/98 < 10 O . l O . l O . l O 1 O . l O . l O . l O 1 NA O . l O . l NA NA NA NA NA 
3/9-10/99 <0.1 < 0 1 <0.1 < 0 1 <2 0 O 1 O . l <0 1 <0.1 NA <0.1 <0.1 NA NA NA NA NA 

6/10-7/2/99 NA NA NA NA NA NA NA NA NA NA NA NA O . l < 1.0 N A NA O . l 
3/9-10/00 0.12 <0.1 <0 1 O . l NA O . l <C.l O 1 <0 1 NA O . l O 1 O 1 O . l NA NA O l 

1/14/01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA O . l O 1 NA 
3/8-9/01 O 12 O . l 3 0.12 O . l NA O . l 3 0.12 O . l 2 O . l 5 NA 0.13 O . l 3 NA O 12 NA NA NA 

Benzo(a)anthracene 8/1/95 < 50 < 10 <500 <5 <30 <5 <5 <5 <5 <5 NA NA NA NA N A NA NA 
8/23/96 < 10 < 10 <30 < 5 <30 <5 <- <5 <5 <5 NA NA NA NA NA NA NA 

3/23-24/98 < 10 O . l O . l O . l O . l O 1 O . l O . l O 1 NA O . l O . l NA NA N A NA NA 
3/9-10/99 < 0.1 <0.1 0.2 <0 1 <2.0 O . l O . l <0 1 <0 1 NA <0.1 <0.1 NA NA NA NA NA 

6/10-7/2/99 NA NA NA NA NA NA NA NA NA NA NA NA O . l < 1.0 N A NA O . l 
3/9-10/00 0.18 <0.1 <0.1 O . l NA O.1 O . l O . l <0.1 NA O . l O . l O . l O . l N A NA <0.l 
1/14/01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA O . l O 1 NA 

3/8-9/01 O . l 2 O . I3 0.12 O . l , NA 0.13 O . l 2 O . l 2 O.IS NA O . l 3 O I 3 NA 0 .12 NA NA NA 

Page 3 of 5 



Table 2 
Summary of Detected Analytes for PAHs, Metals, VOCs, SVOCs and Groundwater Quality Parameters 

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

Monitor Wells 
Analyte (units) Sample Date MW-1 MW-3 MW-4 MW-5 MW-6 L_MW-7 MW-8 MW-9 Ljtfw-io MW-11 MW-11 A MW-12 MW-12D MW-13 MW-14 : MW-15 OW-4 

Benzo(k)fluoran thene 8/1/95 <50 < 10 <500 < 5 <30 <5 <5 <5 <5 <5 NA NA NA NA NA NA NA 
8/23/96 < 10 < 10 <30 <5 < 30 <5 < 5 <5 <5 <5 NA NA NA NA NA NA NA 

3/23-24/98 < 10 O . l O . l o . l O . l O . l O . l O . l O . l NA O . l O . l NA NA NA NA NA 
3/9-10/99 •iO.l <0.1 0.2 <o.l <2.0 O . l O . l <0.1 <0.1 NA <0.1 <0.1 NA NA N A NA NA 

6/10-7/2/99 NA NA NA NA NA NA NA NA NA NA NA NA O . l < 1.0 NA NA O . l 
3/9-10/00 <0.1 < 0 . l <0.1 <0.1 < 0 . l <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 < 0 . l <0.1 NA NA <0.1 
1/14/01 NA NA NA NA N A NA NA NA NA NA NA NA NA NA O . l O . l NA 

3/8-9/01 O 12 0.13 0 .12 O . l NA 0.13 0 .12 0.12 0 .15 NA 0 .13 O . l 3 NA 0 .12 NA NA NA 
Benzo(a)pyrene 8/1/95 <50 < 10 <500 <5 <30 <5 <5 <5 < 5 <5 NA NA NA NA NA NA NA 

8/23/96 < 10 < 10 <30 <5 <30 <S <5 <5 < 5 <5 NA NA NA NA NA NA NA 
3/23-24/98 < 10 O . l O . l O . l O . l O . I O . l O . l O . l NA O . l O . l NA NA NA NA NA 
3/9-10/99 <0.1 <0.1 0.2 <0.1 <2.0 O . l O . l < 0 . l <0.1 NA <0.1 < 0 . I NA NA NA NA NA 

6/10-7/2/99 NA NA NA NA NA NA NA NA NA NA NA NA O . l < 1.0 NA NA O . l 
3/9-10/00 <0.1 <0.1 <0.1 <0.1 <0 .1 <0.1 <0.1 < 0 . l <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 NA NA <0.1 
1/14/01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA O . I O . l NA 

3/8-9/01 0 .12 0 .13 0 .12 O . l NA 0.13 O . I 2 O . l 2 O . l 5 NA 0 .13 0.13 NA 0 . 1 2 NA NA NA 
Fluorene 8/1/95 <50 <10 <500 <5 <30 <5 <5 <5 <5 <5 NA NA NA NA NA NA NA 

8/23/96 < 10 < 10 <30 <5 <30 <5 <5 <5 <5 <5 NA NA NA NA NA NA NA 
3/23-24/98 < 10 0 .3 0 .3 <0.3 0 . 3 0 . 3 0 . 3 0 . 3 0 . 3 NA 0 . 3 0 .3 NA NA NA NA NA 
3/9-10/99 <0.1 <0.1 <2.0 <0.1 <2.0 O . l O . l <0.1 <0.1 NA <0.1 <0.1 NA NA NA NA NA 

6/10-7/2/99 NA NA NA NA NA NA NA NA NA NA NA NA O . l < 1.0 N A NA O . l 
3/9-10/00 25 <0.1 0.36 O . l NA O . l O l 15 O . l NA O . l O . l O . I 1.6 NA NA O . l 
1/14/01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA O . l O . l NA 

3/8-9/01 O U 0 .13 0 .12 O . l NA 0.13 0 .12 0 .12 0 .15 NA O U O 13 NA 0 .12 N A NA NA 

Naphthalene 8/1/95 <5 210 1700 < 5 470 <5 <5 15 92 <5 NA NA NA NA NA NA NA 

8/23/96 230 no 440 < 5 < 3 0 <5 •5 <84 <76 <5 NA NA NA NA N A NA NA 

3/23-24/98 130 23 <0.1 <0.1 <0.1 < 0 . l <0 1 4 8 NA 0.8 11 NA NA N A NA NA 

3/9-10/99 10 8 170 0.1 160 O . l O . l O . l 6 NA O . l 19 NA NA N A NA NA 

Naphthalene 6/10-7/2/99 NA NA NA NA NA NA NA NA NA NA NA NA 0.6 34 N A NA O . l 

3/9-10/00 2.4 O . l 0.44 O 1 NA O . l O . l 0.42 1.5 NA 0.12 0.26 O . l 56 NA NA O . l 

1/14/01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA O . l O . l NA 

3/8-9/01 0.12 O. I3 0 .12 O . l NA 0.13 0.12 0.12 0 15 NA 0.21 O l 3 NA 0 . 1 2 N A NA NA 

Phenanthrene 8/1/95 <50 < 10 <500 <5 <30 <5 <5 <5 <5 <5 NA NA NA NA N A NA NA 

8/23/96 < 10 < 10 <30 <5 <30 <5 <5 <5 <5 <5 NA NA NA NA N A NA NA 

3/23-24/98 < 10 O . l O . l O . l O . l O . l O 1 O . l O . l NA O . l O . l NA NA N A NA NA 

3/9-10/99 <0.1 <0.1 2 <0.1 <2.0 O . l O . l <0.1 <0.1 NA <0.1 <0.1 NA NA N A NA NA 

6/10-7/2/99 NA NA NA NA NA NA NA NA NA NA NA NA <0.1 < 1.0 N A NA O 1 

3/9-10/00 0.65 O . l <0.1 O . l NA O . l O . l O . l O . l NA O . l O . l O . l 0.22 N A NA O . l 

1/14/01 NA NA NA NA N A NA NA NA NA NA NA NA NA NA O . l O . l NA 

3/8-9/01 O . l 2 0.13 O . l 2 O . l NA 0.13 O 12 0 .12 0 .15 NA 0.13 0.13 NA O . l 2 N A NA NA 

Pyrene 8/1/95 <50 < 10 <500 < 5 <30 <5 <5 <5 <5 <5 NA NA NA NA N A NA NA 

8/23/96 < 10 < 10 <30 <5 <30 <5 <5 <5 <5 <5 NA NA NA NA N A NA NA 

3/23-24/98 < 10 O . l O . l O . l O . l O 1 O . l O . l O . l NA O . l O . l NA NA N A NA NA 

3/9-10/99 a . l <0.1 0.4 <0.1 <2.0 O . l O . l <0.1 <0.1 NA <0.1 <0.1 NA NA N A NA NA 

6/10-7/2/99 NA NA NA NA NA NA NA NA NA NA NA NA <0.1 < 10 N A NA O . l 

3/9-10/00 <0.1 <0 1 <0 1 <0.1 <0.1 < 0 1 <0.1 <0.1 <0.1 <0.1 < 0 . l <0.1 <0.1 < 0 . l N A NA <0.1 

1/14/01 NA NA NA NA N A NA NA NA NA NA NA NA NA NA O . l O . l NA 
3/8-9/01 O . l 2 O . l 3 O . l 2 O . l NA 0.13 0.12 0 .12 0 .15 NA 0 .13 O.I3 NA 0 .12 N A NA NA 

VOCs (ug/L) 

Acetone 3/23-24/98 NA NA NA NA NA NA NA NA NA NA <100 <100 NA NA N A NA NA 

6/10-7/2/99 NA NA NA NA NA NA NA NA NA NA NA NA 130 <100 N A NA <100 

3/8-9/01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA <100 <\0O NA 

sec-Butylbenzene 3/23-24/98 NA NA NA NA NA NA NA NA NA NA NA NA NA NA N A NA NA 

6/10-7/2/99 NA NA NA NA NA NA NA NA NA NA NA NA < 5 5 N A NA <5 
3/8-9/01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA <5.0 <5.0 NA 
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Table 2 
Summary of Detected Analytes for PAHs, Metals, VOCs, SVOCs and Groundwater Quality Parameters 

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

Monitor WeUs 
Analyte (units) Sample Date MW-1 MW-3 MW-4 MW-5 MW-6 MW-7 MW-8 MW-9 MW-10 MW-11 MW-11A MW-12 MW-12D MW-13 MW-14 MW-15 OW-4 

Isopropylbenzene 3/23-24/98 NA NA NA NA NA NA NA NA NA NA NA NA NA N A ~~' NA NA NA 

6/10-7/2/99 NA NA NA NA NA NA NA NA NA NA NA NA <5 31 NA NA <5 

3/8-9/01 N A NA NA NA NA NA NA NA NA NA NA NA NA NA <5.0 <5.0 NA 

Naphthalene 3/23-24/98 N A NA NA NA NA NA NA NA NA NA NA NA NA N A NA NA NA 

6/10-7/2/99 NA NA NA NA NA NA NA NA NA NA NA NA <5 190 NA NA <5 

3/8-9/01 N A NA NA NA NA NA NA NA NA NA NA NA NA N A <5.0 <5.0 NA 

n-Propylbenzene 3/23-24/98 NA NA NA NA NA NA NA NA NA NA NA NA NA N A NA NA NA 

6/10-7/2/99 N A NA NA NA NA NA NA NA NA NA NA NA < 5 68 NA NA <5 

3/8-9/01 NA NA NA NA NA NA NA NA NA NA NA NA NA N A <5.0 <5.0 NA 

1,2,4-Trimethylbenzene 3/23-24/98 N A NA NA NA NA NA MA NA NA NA NA NA NA NA NA NA NA 

6/10-7/2/99 NA NA NA NA NA NA NA NA NA NA NA NA <5 93 NA NA <5 

3/8-9/01 NA NA NA NA NA NA MA NA NA NA NA NA NA N A <5.0 <5.0 NA 

1,3,5-Trimethylbenzene 3/23-24/98 NA NA NA NA NA NA NA NA NA NA NA NA NA N A NA NA NA 

6/10-7/2/99 N A NA NA NA NA NA NA NA NA NA NA NA <5 93 NA NA <5 

3/8-9/01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA <5.0 <5.0 NA 

MTBE 3/23-24/98 N A NA NA NA NA NA NA NA NA NA NA NA NA N A NA NA NA 

6/10-7/2/99 N A NA NA NA NA NA NA NA NA NA NA NA < 10 25 NA NA < 10 

3/8-9/01 N A NA NA NA NA NA NA NA NA NA NA NA NA N A <5.0 <5.0 NA 

SVOCs (ug/L) 

2,4-Dimethylphenol 8/1/95 <50 97 <500 <5 42 <5 <5 <5 <5 <5 NA NA NA N A NA NA NA 

8/23/96 N A NA NA NA NA NA MA NA NA NA NA NA NA N A NA NA NA 

6/10-7/2/99 NA NA NA NA NA NA NA NA NA NA NA NA <5 56 NA NA <5 

2-Methylnaphthalene 8/1/95 280 62 1500 <5 150 <5 < 5 36 23 <5 NA NA NA N A NA NA NA 

8/23/96 N A NA NA NA NA NA MA NA NA NA NA NA NA N A NA NA NA 

6/10-7/2/99 N A N A NA NA NA NA NA NA NA NA NA NA <5 29 NA NA <5 

2-Methylphenol 8/1/95 < 50 56 <500 <5 <30 <5 < 5 <5 <5 <5 NA NA NA N A N A N A NA 

8/23/96 NA NA NA NA NA NA NA NA NA NA NA NA NA N A NA NA NA 

6/10-7/2/99 NA NA NA NA NA NA NA NA NA NA NA NA <5 < 5 NA NA <5 

4-Methylphenol 8/1/95 < 80 <20 <800 <8 150 <8 < 8 <8 < 8 <8 NA NA NA NA NA NA NA 

8/23/96 NA NA NA NA NA NA NA NA NA NA NA NA NA N A NA NA NA 

6/10-7/2/99 NA NA NA NA NA NA NA NA NA NA NA NA <5 < 5 NA NA <5 

Bis(2-ethylhexyl)phthalate 8/1/95 750 <20 10000 40 <40 <7 <7 < 7 < 7 < 7 NA NA NA N A NA NA NA 

8/23/96 NA NA NA NA NA NA NA NA NA NA NA NA NA N A NA NA NA 

6/10-7/2/99 NA NA NA NA NA NA NA NA NA NA NA NA <5 < 5 NA NA <5 

Phenol 8/1/95 <50 < 10 <500 <5 <30 <5 <5 <5 8.2 <5 NA NA NA N A N A NA NA 

8/23/96 NA NA NA NA NA NA NA NA NA NA NA NA NA N A NA NA NA 

6/10-7/2/99 NA NA NA NA NA NA NA NA NA NA NA NA <5 6 NA NA <5 

MW-2 not operative after May 3, 1995; MW-11 not operative after September 1997; MW-2, MW-6, and MW-11 P&A'd 7/1/99. 
NA= Not Analyzed. 
PAHs = Polynuclear Aromatic Hydrocarbons. 
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Table 3 
Cumulative Groundwater Elevation Data 

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

Monitor Top-of-Casing 
Date Measured 

Depth to Free Product Groundwater 
Comments 

Well Elevation (MSL) 
Date Measured 

Groundwater (feet) Thickness (feet) Elevation (MSL) 
Comments 

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

(1) 

08/18/93 53.10 0.00 3,594.43 
01/26/94 53.31 0.00 3,594.22 
05/03/95 54.64 0.20 3,593.05 (2) 
07/31/95 54.14 0.00 3,593.39 

(2) 

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

(3) 

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

12/7/00 - - -
03/08/01 60.35 0.00 3587.18 

MW-2 3,644.84 08/10/92 52.82 0.00 3,592.02 U) 
02/09/93 49.60 0.00 3,595.24 

U) 

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

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

(1) 

08/18/93 52.82 0.00 3,592.18 
01/26/94 53.05 0.00 3,591.95 
05/03/95 54.31 0.00 3,590.69 
07/31/95 51.24 0.00 3,593.76 
11/14/95 51.10 0.00 3,593.90 
02/23/96 51.68 0.00 3,593.32 
05/31/96 51.45 0.00 3,593.55 
08/23/96 51.55 0.00 3,593.45 
12/02/96 52.23 0.00 3,592.77 
03/12/97 52.67 0.00 3,592.33 
06/12/97 52.68 0.00 3,592.32 
09/11/97 52.71 0.00 3,592.29 
12/10/97 52.89 0.00 3,592.11 
03/23/98 53.22 0.00 3,591.78 
06/23/98 53.66 0.00 3,591.34 
09/30/98 54.06 0.00 3,590.94 
12/09/98 54.36 0.00 3,590.64 
03/10/99 54.72 0.00 3,590.28 
06/10/99 55.17 0.00 3,589.83 
07/02/99 55.15 1 0.00 3,589.85 
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Table 3 
Cumulative Groundwater Elevation Data 

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

Monitor Top-of-Casing 
Date Measured 

Depth to Free Product Groundwater 
Comments 

Well Elevation (MSL) 
Date Measured 

Groundwater (feet) Thickness (feet) Elevation (MSL) 
Comments 

MW-3 09/14/99 5142 O.OO 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 

MW-4 3,645.28 08/10/92 50.55 0.00 3,594.73 (1) 
02/09/93 50.26 0.00 3,595.02 

(1) 

08/18/93 50.38 0.00 3,594.90 
01/26/94 50.90 0.30 3,594.63 
05/03/95 51.51 0.45 3,594.14 
07/31/95 51.74 0.26 3,593.75 
11/14/95 51.03 0.00 3,594.25 
02/23/96 51.65 0.01 3,593.64 
05/31/96 51.48 0.00 3,593.80 
08/23/96 53.49 0.00 3,591.79 
12/02/96 52.32 0.00 3,592.96 
03/12/97 52.74 0.05 3,592.58 
06/12/97 53.08 0.44 3,592.56 
09/12/97 52.60 0.15 3,592.80 
12/10/97 52.89 0.00 3,592.39 PSH Sheen 
03/24/98 53.20 0.25 3,592.29 
06/23/98 53.82 0.22 3,591.64 
09/30/98 53.96 0.00 3,591.32 200 ml PSH 
12/09/98 54.27 0.00 3,591.01 
03/10/99 54.69 0.04 3,590.62 
06/10/99 55.07 0.00 3,590.21 
07/02/99 55.10 0.00 3,590.18 
09/14/99 55.33 0.00 3,589.95 
12/09/99 55.79 0.00 3,589.49 
03/10/00 56.12 0.00 3,589.16 
06/08/00 56.67 0.00 3,588.61 
09/13/00 56.65 0.00 3,588.63 
12/07/00 57.05 0.00 3,588.23 
03/08/01 57.72 0.00 3,587.56 

MW-5 3,647.72 08/10/92 52.38 0.00 3,595.34 (1) 
02/09/93 52.06 0.00 3,595.66 
08/18/93 52.16 0.00 3,595.56 
01/26/94 52.50 0.00 3,595.22 
05/03/95 53.57 0.00 3,594.15 
07/31/95 53.27 0.00 3,594.45 
11/14/95 52.83 0.00 3,594.89 
02/23/96 53.57 0.00 3,594.15 
05/31/96 53.16 0.00 3,594.56 
08/23/96 53.41 0.00 3,594.31 
12/02/96 53.98 0.00 3,593.74 
03/12/97 54.44 0.00 3,593.28 
06/12/97 54.48 0.00 3,593.24 
09/12/97 54.29 0.00 3,593.43 
12/10/97 54.66 0.00 3,593.06 
03/23/98 55.05 0.00 3,592.67 
06/23/98 55.44 0.00 3,592.28 
09/30/98 55.65 0.00 3,592.07 
12/09/98 56.00 0.00 3,591.72 
03/09/99 56.45 0.00 3,591.27 
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Table 3 
Cumulative Groundwater Elevation Data 

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

Monitor Top-of-Casing 
Date Measured 

Depth to Free Product Groundwater 
Comments 

Well Elevation (MSL) 
Date Measured 

Groundwater (feet) Thickness (feet) Elevation (MSL) 
Comments 

MW-5 06/i 0/99 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 

MW-6 3,644.74 02/09/93 50.58 0.00 3,594.16 (1) 
08/18/93 50.78 0.00 3,593.96 

(1) 

01/26/94 51.00 0.00 3,593.74 
05/03/95 52.63 0.00 3,592.11 
07/31/95 51.90 0.00 3,592.84 
11/14/95 51.19 0.00 3,593.55 
02/23/96 52.10 0.00 3,592.64 
05/31/96 51.76 0.00 3,592.98 
08/23/96 51.63 0.00 3,593.11 
12/02/96 52.85 0.00 3,591.89 
03/12/97 53.55 0.00 3,591.19 
06/12/97 52.08 0.00 3,592.66 
09/11/97 53.72 0.00 3,591.02 
12/10/97 53.27 0.00 3,591.47 
03/23/98 53.56 0.00 3,591.18 
06/23/98 52.88 0.00 3,591.86 
09/30/98 54.89 0.00 3,589.85 
12/09/98 54.57 0.00 3,590.17 
03/10/99 55.10 0.00 3,589.64 
07/02/99 (5),(6) 

MW-7 3,644.55 02/09/93 50.53 0.00 3,594.02 (1) 
08/18/93 50.74 0.00 3,593.81 

(1) 

01/26/94 51.01 0.00 3,593.54 
05/03/95 52.25 0.00 3,592.30 
07/31/95 51.92 0.00 3,592.63 
11/14/95 51.48 0.00 3,593.07 
02/23/96 52.15 0.00 3,592.40 
05/31/96 51.78 0.00 3,592.77 
08/23/96 52.02 0.00 3,592.53 
12/02/96 52.52 0.00 3,592.03 
03/12/97 52.99 0.00 3,591.56 
06/12/97 53.08 0.00 3,591.47 
09/11/97 53.00 0.00 3,591.55 
12/10/97 53.28 0.00 3,591.27 
03/23/98 53.59 0.00 3,590.96 
06/23/98 54.20 0.00 3,590.35 
09/30/98 54.54 0.00 3,590.01 
12/09/98 54.74 0.00 3,589.81 
03/09/99 55.15 0.00 3,589.40 
06/10/99 55.66 0.00 3,588.89 
07/02/99 55.73 0.00 3,588.82 
09/13/99 55.94 0.00 3,588.61 
12/09/99 56.38 0.00 3,588.17 
03/09/00 56.74 0.00 3,587.81 
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 
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Table 3 
Cumulative Groundwater Elevation Data 

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

Monitor Top-of-Casing 
Date Measured 

Depth to Free Product Groundwater 
Comments 

Well Elevation (MSL) 
Date Measured 

Groundwater (feet) Thickness (feet) Elevation (MSL) 
Comments 

MW-7 03/08/01 58.29 0.00 3,586.26 
MW-8 3,644.87 02709793 50.48 0.00 3,594.39 (1) 

08/18/93 50.67 0.00 3,594.20 
(1) 

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

(3) 

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

03/08/01 58.11 0.00 3586.76 
MW-9 3,644.78 04/22/93 49.73 0.00 3,595.05 (1) 

07/15/93 49.65 0.00 3,595.13 
(1) 

08/18/93 49.85 0.00 3,594.93 
01/26/94 50.02 0.00 3,594.76 
05/03/95 51.35 0.00 3,593.43 
07/31/95 50.97 0.00 3,593.81 
11/14/95 50.43 0.00 3,594.35 
02/23/96 51.12 0.00 3,593.66 
05/31/96 50.89 0.00 3,593.89 
08/23/96 50.98 0.00 3,593.80 
12/02/96 51.58 0.00 3,593.20 
03/12/97 52.21 0.05 3,592.61 
06/12/97 52.10 0.00 3,592.68 PSH Sheen 
09/12/97 51.95 0.00 3,592.83 PSH Sheen 
12/10/97 52.37 0.00 3,592.41 PSH Sheen 
03/23/98 52.68 0.00 3,592.10 PSH Sheen 
06/23/98 53.08 0.00 3,591.70 PSH Sheen 
09/30/98 53.39 0.01 3,591.40 PSH Sheen 
12/09/98 53.68 0.00 3,591.10 
03/10/99 54.15 0.00 3,590.63 
06/10/99 54.68 0.00 3,590.10 
07/02/99 54.71 0.00 3,590.07 
09/13/99 54.71 0.00 3,590.07 
12/09/99 - - - (3) 
03/09/00 55.69 0.00 3,589.09 

(3) 

06/00 - -
09/00 - - -
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Table 3 
Cumulative Groundwater Elevation Data 

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

Monitor Top-of-Casing 
Date Measured 

Depth to Free Product Groundwater 
Comments 

Well Elevation (MSL) 
Date Measured 

Groundwater (feet) Thickness (feet) Elevation (MSL) 
Comments 

MW-9 12/00 - - -
03/08/01 57.03 0.00 3,587.75 

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 

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) 
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Table 3 
Cumulative Groundwater Elevation Data 

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

Monitor Top-of-Casing 
Date Measured 

Depth to Free Product Groundwater 
Comments 

Well Elevation (MSL) 
Date Measured 

Groundwater (feet) Thickness (feet) Elevation (MSL) 
Comments 

MW-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 3,588.11 
03/10/99 56.43 0.00 3,587.81 
06/10/99 56.94 0.00 3,587.30 
07/02/99 57.01 0.00 3,587.23 
09/14/99 57.36 0.00 3,586.88 
12/09/99 57.72 0.00 3,586.52 
03/09/00 58.01 0.00 3,586.23 
06/08/00 58.40 0.00 3,585.84 
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 

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 

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 - - -
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 

MW-14 3,642.45 03/08/01 61.07 0.00 3,581.38 
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Table 3 
Cumulative Groundwater Elevation Data 

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

Monitor Top-of-Casing Depth to Free Product Groundwater 

Well Elevation (MSL) Groundwater (feet) Thickness (feet) Elevation (MSL) 

MW-15 3,643.24 03/08/01 59.79 0.00 3,583.45 

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) 

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

100.00 feet prior to March 1997 and have been converted to Mean Sea Level (MSL). 

- For wells having measurable thickness of free product, the groundwater elevation was calculated as follows: 
Groundwater Elevation = (TOC elevation)-(depth to groundwater)+[(free product thickness)x(SG of free product)) 
Note'. The specific gravity (SG) ofthe free product is 0.82. 

- Not measured. 

- Monitor well MW-2 could not be located after January 1994. 

- Well plugged and abandoned July 2, 1999. 

- Monitor well MW-11 could not be located after September 12, 1997. 

- TOC elevations for MW-11A and MW-12 estimated relative to TOC elevation for MW-10. 

- TOC elevations for MW-12D and OW-4 estimated relative to TOC elevation for MW-12. 

- TOC elevation for MW-13 estimated relative to TOC elevation for MW-7 
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Table 4 
March 8-9, 2001 Field Screening Results for Groundwater Samples 

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

H | Monitor 

IS We" 
Cumulative 

Liters 

Removed 

pH Temperature (°C) 
Conductivity 

(umhos/cm) 

Redox 

(mV) 

Dissolved 

Oxygen 

(meter) (mg/L) 

Dissolved 

Oxygen (Hach 

kit) (mg/L) 

Ferrous Iron 

(mg/L) 

Alkal ini ty 

(mg/L) 

Turb id i ty 

NTUs ( " 

MW-1 1.0 8.27 17.1 99.4 86 6.58 N M N M N M 59.5 

MW-3 1.0 7.80 15.8 0.136 137 5.56 N M N M N M 7.8 

MW-4 1.0 7.81 16.5 0.138 94 6.94 N M N M N M 58.2 

MW-5 1.0 7.67 16.7 0.133 174 6.98 NM N M N M 17.1 

MW-7 1.0 7.14 15.9 0.174 164 5.06 N M N M N M 266 

II MW-8 1.0 7.52 15.5 0.169 166 5.50 NM N M N M 21.8 

' i 
MW-9 1.0 7.90 16.2 0.1 153 4.89 NM N M N M N M 

• 
MW-10 1.0 7.23 16.1 0.2 -117 4.71 4.0 2.5 770 195 

M W - I 1 A 1.0 7.16 15.3 0.634 -87 1.51 1.0 4.0 770 895 

MW-12 1.0 7.22 16.3 0.22 -110 4.50 4.0 2.5 770 88 

i MW-13 1.0 7.80 17.2 0.178 -47 6.47 N M N M N M 37.5 

II MW-14 I.O 7.23 16 0.203 270 6.62 N M N M N M 20.4 

MW-15 1.0 7.31 16.7 0.149 214 5.79 N M N M N M 18 

OW-4 ( 2 ) 

NM N M N M N M N M NM N M N M N M N M 

I f l ' NTUs = Nephelometric turbidity units 

W 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. 

"NM=Not Measured 
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Table 5 
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 

9/30/98 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 0.62 0.85 

3/10/99 Duplicate <1.0 <I.O 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 O.O 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 <1 0.49 0.58 

MW-2' 8/10/92 Regular 14.9 < 4 <4 <4 NA NA 

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

8/19/93 Regular 100.0 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 

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 I900.O 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 3100 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 
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Table 5 
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 12/10/98 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 O.O 36.0 <0.20 0.18 

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

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

3/9/00 Regular < 1 < 1 < 1 < 1 0.32 <0.1 
6/8/00 Regular < 1 < 1 < 1 < 1 <0.22 <0.1 
9/13/00 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 
12/7/00 Regular < 1 < 1 < 1 < 1 <0.25 <0.1 

3/8/01 Regular < 1 < 1 < 1 < 1 0.42 <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.O NA 5.2 

2/23/96 Regular 360.0 2800.0 560.0 2500.0 NA 18 

5/31/96 Regular 84.0 830.0 280.0 1100.0 NA 6.2 

8/23/96 Regular 110.0 1400.0 430.0 1800.0 NA 9.8 

12/2/96 Regular 190.0 2000.0 1800.0 7200.0 56 43 

3/12/97 Regular 220.0 1500.0 1500.0 4400.0 27 27 

6/12/97 Regular 47.0 270.0 360.0 950.0 2.5 6.2 

9/12/97 Regular 92.0 840.0 670.0 2100.0 15 7.6 

12/10/97 Regular 230.0 750.0 970.0 2300.0 3.7 16 

3/24/98 Regular 150.0 510.0 270.0 620.0 1.2 5.6 

6/23/98 Regular 160.0 890.0 590.0 1600.0 0.69 10 

9/30/98 Regular 80.0 180.0 370.0 840.0 2.0 3.9 

12/10/98 Regular 28.0 70.0 210.0 960.0 9.3 4.3 

12/10/98 Duplicate 26.0 62.0 180.0 830.0 3.9 4.3 

3/10/99 Regular 8.0 20.0 250.0 1400.0 13.0 13 

6/10/99 Regular O.O O.O 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 0.61 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 

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 
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Table 5 
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 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 O.O <1.0 O.O O.O <0.20 <0.1 
6/10/99 Regular O.O <1.0 O.O O.O <0.20 <0.1 
9/14/99 Regular <1.0 O.O O.O <2.0 <0.20 <0.10 
12/9/99 Regular <1 < 1 < 1 <1 <0.2 <0.1 
3/9/00 Regular < 1 < 1 < 1 < I 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.l 
12/7/00 Regular < 1 < 1 < 1 < 1 <0.25 <0.1 
3/8/01 Regular < 1 < 1 < 1 < 1 0.56 <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 
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 
9/30/98 Regular 1000.0 420.0 140.0 270.0 4.0 3.3 
12/10/98 Regular 7.6 6.6 1.7 5.8 2.0 <0.1 
3/10/99 Regular 2500.0 930.0 590.0 1400.0 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.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 
9/11/97 Regular < 1 < 1 < 1 < 1 <0.1 <0.1 
12/10/97 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

p:\wp\bjserv\l2832\078ta.xls Page 3 o f 7 



Table 5 
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 3/23/98 Regular < 1 < 1 < 1 < 1 < 0.2 <0. I 
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 . l 
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 •cl.O 4.7 <0.1 

6/10/99 Regular <1.0 <t.O <1.0 <1.0 •cQ.20 <0.1 
9/13/99 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 <0.10 
12/9/99 Regular <5 <5 <5 <5 1.8 <0.5 
3/9/00 Regular < 1 < 1 < 1 < 1 0.66 <0.1 
6/8/00 Regular < 1 < 1 < 1 < 1 < 0.21 <0.1 
9/13/00 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 
12/7/00 Regular < I < 1 < 1 < 1 <0.29 <0.1 
3/8/01 Regular < 1 < 1 < 1 < 1 1.2 <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 < 0.0O1 
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. I 
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 . l 
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 . l 
12/10/97 Regular < 1 < 1 < 1 < 1 0.3 <0.1 
3/23/98 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 
6/23/98 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 
9/30/98 Regular < 1.0 < 1.0 < 1.0 < 1.0 < 0.20 <0.1 
12/10/98 Regular < 1.0 < 1.0 < 1.0 < 1.0 < 0.20 <0.1 
3/9/99 Regular <1.0 •cl.O <I.O •cl.O <0.20 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 

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 , 200.0 NA NA 
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Table 5 
Cumulative BTEX and TPH Analytical Results for Groundwater Samples 

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

fl 

1 

Monitor Sample Sample Benzene | Toluene Elhylbenzene | Xylenes TPH-D TPH-G 

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

MW-9 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 

9/30/98 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 <1.0 <1.0 5.7 68.0 <0.2 0.22 

6/10/99 Regular <1.0 1.8 1.8 71.0 <0.2O 0.43 

9/13/99 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.2O O.IO 

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

3/9/00 Regular < 1 < 1 < 1 64.0 0.66 1.3 

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

9/13/0O - 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 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 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 

9/30/98 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 <0.2O O.IO 

12/9/99 Regular 23.0 < 1 < I 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 <1 3.4 0.2 
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Table 5 
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 pe r 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-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 <0.20 0.1 

12/10/98 Regular 1.7 <1.0 <1.0 <1.0 O.20 <0.1 

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 <0.10 

9/13/99 Regular < 1.0 < 1.0 < 1.0 <2.0 O.20 <0.10 

12/9/99 Regular <5 <5 <5 <5 <0.2 <0.1 

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

6/8/00 Regular 3.6 < 1 < 1 < 1 0.37 <0.1 

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 <0.5 

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 <I.O <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 

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

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 
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Table 5 
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-13 6/8/00 Regular 6.0 < 1 63.0 3.3 1.1 0.91 

9/13/00 Regular <I0 <1.0 3.4 <1.0 0.44 0.12 

12/7/00 Regular <1 <1 <1 <1 0.43 O . l 

3/8/01 Regular <1 <1 1.2 <1 2 O . l 

MW-14 1/14/01 Regular <1 <I <1 <1 0 .2 O . l 

MW-15 1/14/01 Regular <1 <1 <1 <1 <0.2 <0.1 

OW-4 6/10/99 Regular <1.0 <1.0 <1.0 4.4 <0.2 <0.10 

9/14/99 Regular < 1.0 < 1.0 < 1.0 <2.0 O.20 O.I0 

12/9/99 Regular <1.0 <1.0 <1.0 <l.0 <0.2 O . l 

3/9/00 Regular -cl.O <1.0 <1.0 <1.0 0.25 O . l 

6/8/00 Regular <1.0 <1.0 <1.0 <I.O 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 

r 

1 Well plugged and abandoned 7/1/99 

NA=Not Analyzed NS=Not Sampled 

NSP=Not Sampled due to Phase Separated Hydrocarbons 

NS-D=Not Sampled because well was dry 
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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. 

Methane 

Well Date Nitrate 1 (mg/L) Sulfate1 (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.0012 

MW-5 
12/9/99 4.2 210 O.OO 12 

MW-5 
3/9/00 5.3 260 O.OO 12 
6/8/00 4.7 240 O.OO 12 
9/13/00 3.93 200 O.OO 12 
12/7/00 3.27 160 O.0012 
3/8/01 3.24 180 O.OO 12 
3/23/98 0.07 320 0.91 
6/23/98 O . l 325 0.55 
9/30/98 O . l 204 0.81 
12/10/98 O . l 180 0.091 

3/9/99 O . l 
142 

0.035 
MW-10 

3/9/99 O . l 
2233 

0.035 
MW-10 

9/14/99 O.10 160 0.0049 
12/9/99 0.49 170 0.0039 
3/10/00 0.1 160 0.0056 
6/8/00 O . l 150 0.031 
9/13/00 O . l 160 0.031 
12/7/00 O . l 190 0.17 
3/8/01 O . l 270 O.OO 12 

3/23/98 O.05 190 0.14 
6/23/98 O . l 225 0.11 
9/30/98 0.4 196 0.043 
12/10/98 0.7 188 0.033 

3/10/99 
O . l 164 

0.094 3/10/99 
O . l 2 2273 

0.094 

MW-11 A 6/10/99 O . l 181 0.0036 
9/13/99 0.22 250 O.0012 
12/9/99 O . l 290 0.0079 
3/9/00 0.11 270 0.037 
6/8/00 O . l 240 0.0069 
9/13/00 O . l 320 O.0012 
12/7/00 O . l 260 0.0096 
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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. 

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

MW-11 A 3/8/01 <0.1 330 0.0028 

3/23/98 <0.05 240 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.OO 12 

3/10/99 
O . l 137 

O.OO 12 3/10/99 
O . l 2 1933 

O.OO 12 

MW-12 6/10/99 O . l 217 O.OO 12 
9/14/99 O.10 230 O.OO 12 
12/9/99 O . l 180 O.OO 12 
3/10/00 O . l 210 O.OO 12 
6/8/00 O . l 220 O.OO 12 
9/13/00 O . l 240 O.OO 12 
12/7/00 O . l 260 O.OO 12 
3/8/01 O . l 300 O.OO 12 

l=By EPA Method 300, except as noted 

2=By EPA Method 353.3 

3=By EPA Method 375.4 

mg/L = milligrams per liter 
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APPENDIX A 

Boring Logs 
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MW-14 

Project Name: Chloride Investigation Project Number: 12832.022 Sheet of 

Project Location: Hobbs, New Mexico Logged By: S. Lesikar Approved: 

Drilling Contractor: Pro - Sonic Date Started: 1/13/01 Date Finished: 1/14/01 

Drilling Equipment: Mobile B-61 Driller: Rene Sosa 
Total Boring 
Depth: (feet) 69.5 

Depth to Static 
Water: (feet) 60.0 

Drilling Method: Air Rotary/HSA Borehole Diameter: 6 7/8" TOC Elevation: Ground Elevation: 

Sampling Method: Split Spoon 
Diameter and Type 
of Well Casing: 2" Schedule 40 PVC 

Comments Drilled with air rotary from 3' to 69.5'. 
Slot Size: 0.01 Filter Material: 20/40 Sand 

Comments Drilled with air rotary from 3' to 69.5'. 

Development Method: Bailer 

Description 
erf 

Q 

to 

Remarks 

SW 

2 — 

4 -

SILTY SAND (SW); Very fine, light reddish brown, 
dry. 

SANDSTONE; Medium brown, very fine, dry wilh 
interbedded layer (2'-3' thick) of slightly cemented 
very fine sand. 

10 — 

12-

1 4 -

1 6 -

SAA 

2 0 -

2 2 -
SAA 

24 

26-

Start Air Rotary at 3' 

Lihology logged from drill cuttings 
from 3' to 57'. 

2 8 -

32-



Project Name: Chloride Investigation 

MW-14 

Project Number: 12832.022 Sheet 2 o f _2 

•3 a. D. 
O 

•3 

Description 

erf 

Remarks 

34-

36-

38-

40-

42-

44-

46-

48-

50-

52-

5 4 -

5 6 -

58-

SAA 

SW SAND (SW); Softer, very fine, brown, uncemented, 
wet. 

60-

62-

64-

66-

68-

Cement/Bentonite grout 

50.0 

68.0_ 

69.5 

2.5' Hydrated bentonite chips 

20-40 Silica sand 

2" Diameter Schedule 40 Well 
Screen 0.01" Slot. 

TD 69.5 ft 



MW-15 

Project Name: Chloride Investigation Project Number: 12832.022 Sheet of 

Project Location: Hobbs, New Mexico Logged By: S. Lesikar Approved: 

Drilling Contractor: Pro - Sonic Date Started: 1/9/01 Date Finished: 1/13/01 

Drilling Equipment: Mobile B-61 Driller: Rene Sosa 
Total Boring 
Depth: (feet) 75.0 

Depth to Static 
Water: (feet) 60.0 

Drilling Method: Air Rotary/HSA Borehole Diameter: 2 " TOC Elevation: Ground Elevation: 

Sampling Method: Split Spoon 
Diameter and Type 
of Well Casing: 2" Schedule 40 PVC 

Comments: Dril led with air rotary from 13' to 75'. 
Slot Size. 0.01 Filter Material: 20/40 Sand 

Development Method. Ba i l er 

•B a. 

2 — 

1 4 -

20-

22 

24-

26-

2 8 -

30-

M -

SW 

ML 

Description 

SILTY SAND (SW); Clayey, dark reddish-brown, 
damp. 

CLAYEY SILT (ML); Slightly sandy, very light brown 
with pebbles and calcareous nodules very dry. 

SANDSTONE; Medium brown, very fine grained, dry, 
interbedded with layers (2'-3' thick) of slightly 
cemented very fine sand 

at, 

SAA 

Remarks 

Drill initial auger to 5' for surface 
casing 

At 13' start air rotary, too hard for 
split spoon 



Project Name: Chloride Investigation 

MW-15 

Project Number: 12832.022 Sheet 2 o f _2 

.a 
D . 

cd 

f 
O 

r / i 

a 
on 

Description Remarks 

34-

36-

38 

40-

42 — 

44 — 

46-

48-

50-

52-

54-

56-

5 8 -

6 0 -

62-

64-

66-

68-

70-

72-

74-

SP 

SAA 

SAND (SP); Softer, very fine, uncemented, wet. 

SAA 

50.0 

67.0_ 

68.5 

Cement/Bentonite grout 

Hydrated bentonite chips 

20-40 Silica sand 

15-2" Diameter Schedule 40 PVC 
Screen 0.01" Slot. 

.5' sump 

TD 75 f l , hole caved in to 68.5 ft. 





I 
I 
I 

APPENDIX B 

Laboratory Analytical Reports for Groundwater Samples 
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HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 7705* 

(713) 6604901 

Brown & Caldwell 

Report To: 

Brown & Caldwell 

Rick Rexroad 

1415 Louisiana 

Suite 2500 

Houston 

TX 

77002-

ph:(713) 759-0999 

Certificate of Analysis Number: 

01010371 

fax: (713)308-3886 

Proiect Name: 

Site: 

Site Address: 

PO Number: 

State: 

State Cert. No.: 

Date Reported: 

BJ Service #12832-022 

Hobbs, NM 

New Mexico 

1/29/01 

This Report Contains A Total Of 32 Pages 

Excluding This Page 

And 

Chain Of Custody 

1/29/01 

Date 



I 
HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 
HOUSTON, TEXAS 77054 

(713) 660-0901 

Case Narrative for: 

Brown & Caldwell 

Certificate of Analysis Number: 

01010371 

Report To: Project Name: BJ Service #12832-022 

Brown & Caldwell Site: Hobbs, NM 

Rick Rexroad Site Address: 

1415 Louisiana 

Suite 2500 

Houston 
PO Number: 

TX State: New Mexico 

77002- State Cert. No.: 

ph: (713) 759-0999 fax: (713) 308-3886 Date Reported: 1/29/01 

A trip blank was received with the samples but was not written on the chain of custody [SPL ID: 01010371-04). Per our telephone 
conversation on January 17, 2001, SPL analyzed the trip blank for BTEX/ TPH-GRO by SW846 methods 8021/8015. 

As per your request on January 17, 2001, the laboratory analyzed your sample "Soil Cuttings, MW-14, MW-15" for Gasoline Range 
Organics, Diesel Range Organics, and RCRA Metals. 

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. 

Your sample ID "MW-15" (SPL ID: 01010371-01) was randomly selected for use in SPL's quality control program for the Total Metals 
analysis by SW846 Method 6010B. The Matrix Spike (MS) and Matrix Spike Duplicate (MSD) recoveries were outside of the advisable 
quality control limits for Cadmium and Chromium (Batch ID: 9679) due to matrix interference. A Post Digestion Spike (PDS) and Post 
Digestion Spike Duplicate (PDSD) was performed and all recoveries were within quality control limits. A Laboratory Control Sample (LCS) 
was analyzed as a quality control check for the analytical batch and all recoveries were within acceptable limits. 

Any other 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. 

1/30/01 

'West, Sonia O a t e 

Senior Project Manager 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 860-0901 

I 
I 
I 
1 

r 

Brown & Caldwell 

Certificate of Analysis Number: 

01010371 

Report To: 

ax To: 

Brown & Caldwell 

Rick Rexroad 

1415 Louisiana 

Suite 2500 

Houston 

TX 

77002-

ph: (713) 759-0999 

Brown & Caldwell 

Rick Rexroad 

fax: (713) 308-3886 

fax: (713) 308-3886 

Proiect Name: 

Site: 

Site Address: 

PO Number: 

State: 

State Cert. No.: 

Pate Reported: 

BJ Service #12832-022 

Hobbs, NM 

New Mexico 

1/29/01 

S
Client Sample ID 

V-15 

V-14 

IVV-14 
pil Cuttings, MW-14, MW-15 
ip Blank 1/4/01 

Lab Sample ID Matrix Date Collected Date Received COC ID | HOLD 
01010371-01 Water 1/14/01 2:00:00 PM 1/16/01 10:00:00 AM f 085943 " f - j 
01010371-02 
01010371-02 
01010371-03 
01010371-04 

Water 
Water 
Solid 
Water 

1/14/01 4:00:00 PM 
l7l4/01 4:00:00 PM 
1/14/01 3:00:00 PM 

1/14/01 

1/16/01 10:00:00 AM 

1/16/01 10:00:00 AM 

1/16/01 10:00:66 AM 

1/16/01 10:00:00 AM 

085942 j • 

085943 Q 

085943 | i j 

085943 ' Q 

•fcrest, Sonia 

Senior Project Manager 

1/29/01 

Date 

Joel Grice 

Laboratory Director 

Ted Yen 

Quality Assurance Officer 

1/29/01 12:43:46 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 7T054 

(713) 6604901 

Client Sample ID MW-15 Collected: 1/14/01 2:00:00 SPL Sample ID: 01010371-01 

Site: Hobbs, NM 

Analyses/Method 

ALKALINITY, B I C A R B O N A T E 
Alkalinity, Bicarbonate 

Result Rep.Llmit 

250 

Dil. Factor QUAL Date Analyzed Analyst 

ALKALINITY, C A R B O N A T E 
Alkalinity, Carbonate 

CHLORIDE, TOTAL 
Chloride 

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

Surr: n-Pentacosane 

ND 

219 

MCL 

MCL 

MCL 

MCL" 
ND 0.2 

76.4 % 18-120 

M2320 B 
1 

M2320B 
1 

E325.3 

SW8015B 
1 - -
1 

Units: mg/L 
01/17/01 12.00 SN 

Units: mg/L 
01/17/01 12:00 SN 

Units: mg/L 
01/18/01 14:30 CV 

Units: mg/L 
01/20/01 6:55" AM 
01/20/01 6:55 AM 

Prep Method 

SW35"l0B " 

|Prep Date 

|01/17/2001 13:27 

Prep Initials 
KL 

Seq.# 

533556 

533579 

536141 

538060 

T38060 

FLUORIDE- IC 
Fluoride 1.2 

GASOLINE R A N G E O R G A N I C S 
Gasoline Range Organics ND 

Surr: 1,4-Difluorobenzene 96.3 

MCL 
0.1 

E300 Units: mg/L 
1 01/16/01 11:23 KM 

MCL 
0.1 

% 74-121 

SW8015B Units: mg/L 
1 " 01/25/01 3:42 D R 

1 01/25/01 3:42 D R 

532528 

541375 

541375 
Surr: 4-Bromofluorobenzene 103 % 55-150 1 01/25/01 3:42 D R 541375 

MERCURY, TOTAL 
Mercury 

MCL 
ND 0.0002 

•Preo Method Prep Date (Prep Initials 
JSW7470A 01/23/2001 9:00 |R_T 

METALS BY METHOD 6010B, T O T A L MCL 

SW7470A. j J n i t s ^ m 9 / L 

" 1 01/23/01 11:11 R T 

SW6010B 

539186 

Arsenic ND 0.005 1 01/20/01 1:36 EG 537003 
Lead ND 0.005 1 01/20/01 1:36 EG "537003 
Selenium 0.00523 0.005 1 01/20/01 1:36 EG 537003 
Barium 0.073 0.005 1 01/17/01 19:40 E_B 534402 
Cadmium ND 0.005 1 01/17/01 19:40 E_B '534402 
Calcium 150 0.1 1 01/17/01 19:40 E_B 534402 
Chromium ND 0.01 1 01/17/01 19:40 E_B 534402 
Magnesium 28.3 6.1 1 01/17/01 19:40 E.B 534402 
Potassium 4.59 2 1 01/17/01 19:40 E_B 1534402 
Silver ND 0.01 1 01/17/01 19:40 E_B 534402 
Sodium 108 0.5 1 01/17/01 19:40 E_B 534402 

[Prep Method 

jSW301~0A 
ISW3010A 

|Prep Date 

|01/19/2001 9:55 

101/17/2001 9:00 

Prep Initials i 

R T 
R T 

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 

1/29/01 12:43:50 PM 
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HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 6604901 

Client Sample ID MW-15 Col lec ted: 1/14/01 2:00:00 SPL Sample ID: 01010371-01 

Site: Hobbs, NM 

Analyses/Method 

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

Result 

4.88 

Rep.Limit 

0.1 

POLYNUCLEAR AROMATIC H Y D R O C A R B O N S 

MCL 

MCL 

Dil. Factor QUAL Date Analyzed Analyst 

E300 Units: mg/L 
1 " 01/16/01 11:23 KM 

SW8310 

IPreo Method 

SW3510B 
Prep Date 

01/18/2001 13:00 

P U R G E A B L E AROMATICS 
Benzene 

Ethylbenzene 

Toluene 

Xylenes.Total 

Surr: 1,4-Difluorobenzene 

Surr: 4-Bromofluorobenzene 

ND 

ND 

ND 

ND 

96.5 

~937fT 

Acenaphthene ND 0.1 

Acenaphthylene ND 0.1 

Anthracene ND 0.1 

Benz(a)anthracene ND 0.1 

Benzo(a)pyrene ND 0.1 

Benzo(b)fluoranthene ND 0.1 

Benzo(g,h,i)perylene ND 0.1 

Benzo(k)fluoranthene ND oT 
Chrysene ND 0.1 

Dibenzo(a,h)anthracene ND 0.1 

Fluoranthene ND" 0.7 
Fluorene ND o.r 
lndeno(1,2,3-cd)pyrene ND 0.1 

Naphthalene ND 0.1 

Phenanthrene ND 0.1 

Pyrene ND 0.1 

Surr: 1-Fluoronaphthalene 51.1 % 15-96 

Surr: Phenanthrene-d10 66.8 % 33-108 

Units: ug /L 
01/23/01 17:31 KA 

01/23/01 17731 

01/23/01 17:31 

01/23/01 17:31 

01/23/01 17:31 

01/23/01 17:31 

01/23/01 17:31 

01/23/01 17:31 
01/23/01 17:31 

01/23/01 17:31 

01/23/01 17:31 
01/23/01 17:31 

01/23/01 17:3l" 

01/23/01 17:31 

01/23/01 17:31 

01/23/01 17:31 

01/23/01 17:31 

01/23/01 17:31 

KA 
KA 
KA 
KA 
KA~ 
KA 
KA 
KA 
KA 
KA 
KA 
KA 
KA 
KA 
KA 
KA 
KA 

Seq. # 

532518 

545133 
545133 
545133 
545133 
545133 
545733 
545133 
545133 
545133 

545133 
545133 
545733 
545133 
545133 
545133 
"545133 
545133 

545133 

[Prep Initials 

IKL"" 

MCL SW8021B 

% 72-137 
% ~48T56" 

Units: ug/L 
01/25/07 3:42 D_R_ 
01/25/01 3:42 _ D j T 
07/25/01_3742 77_R 

*_01/25/6l 3:42_ DJR" 
"o7/25Vof3:4T b~R~ 

541306 
541306 
541306 
"547306 

01/25/01 3:42 D R 
J541306 

"547306 

S U L F A T E 
Sulfate 

MCL 
130 20 

E300 Uniteirng_/L_ 
01/16/01 11:23 KM 532538 

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 

1/29/01 12:43:51 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Client Sample ID MW-14 Collected: 1/14/01 4:00:00 SPL Sample ID: 01010371-02 

Site: Hobbs, NM 

Analyses/Method 

ALKALINITY, B I C A R B O N A T E 
Alkalinity, Bicarbonate 

ALKALINITY, C A R B O N A T E 
Alkalinity, Carbonate 

CHLORIDE, T O T A L 
Chloride 

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

Surr: n-Pentacosane 

Result Rep.Llmit 

374 

ND 

368 

ND 0.2 

79.0 % 18-120 

Oil. Factor QUAL Date Analvzed Analyst 

M C L 

M C L 

M C L 

MClT 

M2320B 
1 

M2320 B 
1 

E325.3 

SW8015B 
1 
1 

Units: m g / L 
01/17/0112:00 " SN 

Units: m g / L 
01/17/01 12:00 SN 

Units: m g / L 
01/18/01 14:30 CV 

Units: m g / L 
01/20/01 10:48 AM 

01/20/01 10.48 AM 

Seq. # 

533558 

533581 

536144 

538063 
538063 

|Preo Method 

SW3510B ~ 

iPrep Date 

101/17/2001 13:27 

Preo Initials 

KL ' 

FLUORIDE- IC 
Fluoride 

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

Surr: 1,4-Difluorobenzene 

3.5 

" N D 

96.3 % 

0.1 

a i " 

74-121 

M C L 

M C L 

E300 Units: m g / L 
1 ~ "" 01/16/01 11:23 KM 

SW8015B Units: mg/L^ 
1 " 01/25/01 4:09 D..R 

1 01/25/01 4:09 D R 

532531 

541376 
541376 

Surr: 4-Brornofluorobenzene 102 % 55-150 1 01/25/01 4:09 D R 541376 

MERCURY, T O T A L 
Mercury 

M C L 
ND 0.0002 

SW7^70A Un]ts|rng/L 
" V ~ " 01/23/01 11:11 R f 539187 

PreD Method Prep Date Prep Initials 

SW7470A 01/23/2001 9:00 R_T 

METALS BY METHOD 6010B, T O T A L M C L SW6010B Units: mg/L 
Arsenic 0.00511 0.005 1 01/20/01 1:42 EG 537004 
Lead ND _oToo5 1 01/20/01 1:42 EG 537004 
Selenium ND 0.005 1 01/20/01 1:42 EG 537004 
Barium 0.0833 0.005 1 01/17/01 20:05 E_B ~534408 
Cadmium ND 0.005 "T" 01/17/01 20:05 E_B 534408 
Calcium 179 0.1 1 01/17/01 20:05 E_B 534408 
Chromium ND 0.01 1 01/17/01 20:05 E_B 534408 
Magnesium 87.5 0.1 " 1 01/17/01 20:05 E._B 534408 
Potassium 3.59 2 1 01/17/01 20:05 E_B 534408 
Silver ND 0.01 1 01/17/01 20:05 E_B 534408 
Sodium 144 0.5 i 01/17/01 20:05 E_B 534408 

PreD Method Prep Date Prep Initials 

SW3010A 01/19/2001 9:55 
SW3010A 01/17/2001 9:00 R_T 

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 

1/29/01 12:43:52 PM 
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HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 6604901 

Client Sample ID MW-14 Collected: 1/14/01 4:00:00 SPL Sample ID: 01010371-02 

Site: Hobbs, NM 

Analyses/Method Result Rep.Limlt Dil. Factor QUAL Date Analvzed Analyst Seq. U 

NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L 
Nitrogen, Nitrate (As N) 4.5 0.1 01/16/01 11:23 KM 532521 

P O L Y N U C L E A R AROMATIC H Y D R O C A R B O N S MCL SW8310 Units: ug /L 
Acenaphthene ND 0.1 1 01/23/01 19:23 KA 545136 

Acenaphthylene ND 0.1 1 01/23/01 19:23 KA 545136 

Anthracene ND 0.1 1 01/23/01 19:23 KA 545136 

Benz(a)anthracene ND 0.1 1 01/23/01 19:23 KA 545136 

Benzo(a)pyrene ND 0.1 1 01/23/01 19:23 KA 545136 
Benzo(b)fluoranthene ND 0.1 T 01/23/01 19:23 KA 545136 
Benzo(g,h,i)perylene " N D 0.1 1 01/23/01 19:23 KA 545136 
Benzo(k)fluoranthene " N D 0.1 1 01/23/01 19:23 KA 545136 

Chrysene " ND 0.1 1 01/23/01 19:23 KA 545136 
Dibenzo(a,h)anthracene N D 0.1 1 01/23/01 19:23 KA 545136 
Fluoranthene N D " " 0.1 1 01/23/01 19:23 KA 545136 
Fluorene ~ ND 0.1 1 01/23/01 19:23 KA 545136 
indeno(1i,2,3-cd)pyrene N D 0.1 __ 01/23/01 19:23 KA 545136 
Naphthalene ND " " 0.1 "01/237dl 19:23 KA~" 545136 
Phenanthrene ND " " 0.1 1 01/23/01 19:23 KA 545136 
Pyrene ND 0.1 1 01/23/01 19:23 KA~ 545136 

Surr: 1-Fluoronaphthalene 41?7 % " l 5 - 9 6 ~ " 1 01/23/01 19:23 KA 545136 
Surr: Phenanthrene-d10 61.1 % 33-108 1 01/23/01 19:23 KA ""545136 

Preo Method Preo Date PreD Initials | 

SW3510B 01/18/2001 13:00 KL 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 

-•-•.: Benzene ND 1 1 01/25/01 4:09 D_R 541307 
Ethylbenzene ND 1 1 01/25/01 4:09 D_R 541307 
Toluene ND 1 1 01/25/01 4:09 D.R "541307 
Xylenes.Total ND " 1 " 1 01/25/01 4:09 D.R 541307 

Surr: 1,4-Difluorobenzene 94.6 % 72-137 1 0"l72"5/0"l"4:09""b_R" 541307 
Surr: 4-Bromofluorobenzene 88T3 % 48-156 01/25/01 4:09 D_R 541307 

S U L F A T E MCL E300 Units: mg/L 
Sulfate T80 4 

20 01/16/01 11:23 KM 532541 

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 
1/29/01 1243.52 PM 
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HOUSTON LABORATORY 
8860 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Client Sample ID Soil Cuttings, MW-14, MW-15 Collected: 1/14/01 3:00:00 SPL Sample ID: 01010371-03 

Site: Hobbs, NM 

Analyses/Method Result 

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

Surr: n-Pentacosane 91.8 

vrep Method 

[SW3550B 

[prep Date 

|dl7T8/206l 12:35" 

Rep.Limit 

"5.0 

20-154 

Prep Initials] 

Oil. Factor QUAL Date Analyzed Analyst 

MCL SW8100M 
1 
1 

Units: mg/Kg 
01/20/01 17:54 AM 

01/20/01 17:54 AM 

J L 

Seq.# 

536479 

536479 

GASOLINE R A N G E O R G A N I C S 
Gasoline Range Organics ND 

Surr: 1,4-Difluorobenzene 101 % 

MCL SW8015B Units: mg/Kg^ 
0.10 1 01/19/01 20:02 TM 536256 

63-122 1 01/19/01 20:02 TM 536256 
Surr: 4-Bromofluorobenzene 105 % 39-150 1 01/19/01 20:02 TM 536256 

MERCURY, TOTAL 
Mercury 

MCL 
ND 0.0330 

SW7471A Units: mg/KgL 
1 01/22/01 13:17 R T 

PreD Method Prep Date IPrep Initials | 

SW7471A' 01/22/2001 8:45 

M E T A L S BY METHOD 6010B, TOTAL 
Arsenic 1.26 

Lead _ 1.69 

Selenium ND 

Barium 108 

Cadmium ND 

Chromium 11.2 

Silver ND 

MCL SW6010B 
0.500 

0.500 

0.500 

0.5 

0.5 

1 

1 

Units: mg/Kg 
01/18/01 18:33 

01/18/01 18:33 

01/18/01 18:33 

01/18/01 18:23 

01/18/01 18:23 

01/18/01 18:23 

01/18/01 18:23 

EG 

EG 

EG" 

E_B 

E_B 

E_B 

E B 

IPrep Method | Prep Date 

SW3050B JOI/18/2001 9:30_ 

[Prep Initials 

R T 

538517 

536357 

536357 

536357 

535207 

535207 

535207 

535207 

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 

1/29/01 12:43:53 PM 

inn 



HOUSTON LABORATORY 
8BB0 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID Trip Blank 1/4/01 Collected: 1/14/01 SPL Sample ID: 01010371-04 

Site: Hobbs, NM 

Analyses/Method Result Rep.Llmit 

GASOLINE R A N G E O R G A N I C S 
Gasoline Range Organics ND 0.1 

Surr: 1,4-Difluorobenzene 96.0 % 74-121 

Surr: 4-Bromofluorobenzene 101 % 55-150 

P U R G E A B L E AROMATICS 
Benzene ND 1 

Ethylbenzene ND 1 

Toluene ND 1 

Xyienesjotai ND 1 

Surr: 1,4-Difluorobenzene 96.7 % 72 137 

Surr: 4-Bromofluorobenzene 91.8 % 48-156 

MCL 

MCL 

Dil. Factor QUAL Date Analyzed Analyst Seq. U 

SW8015B Units: mg/L 
1 01/24/01 18:26 D_R 541368 

1 01/24/01 18:26 D_R 541368 

1 01/24/01 18:26 D R 541368 

SW8021B 
1 
1 
1 
1 
1 
1 

_ Units: ug/L 
01/24/01 18:26 D _ R 5 4 1 2 9 6 
01/24/01 18:26 D.R 541296 
01/24/01 18:26 D_R 541296 

01/24/01 18:26 D_R 541296 

01/24/01 18:26 D_R 541296 

01/24/01 18:26 D R 541296 

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 

1/29/01 12:43:53 PM 
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HOUSTON LABORATORY 
6880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

I 
Quality Control Report 

Brown & Caldwell 
BJ Service #12832-022 

alysis: Diesel Range Organics 

thod: SW8015B 
WorkOrder: 

Lab Batch ID: 
01010371 

9680 

Method Blank 

K nlD: HP_V_010119D-538054 Units: mg/L 

alysis Date: 01/19/2001 17:24 Analyst: AM 

Preparation Date: 01/17/2001 13:27 Prep By: KL Method SW3510B 

Samples in Analytical Batch: 

Lab Sample ID 

01010371-01C 

01010371-02C 

Client Sample ID 

MW-15 

MW-14 

Analyte 
Diesel Range Organics 

Surr: n-Pentacosane 

Result 

90.2 

Rep Limit 
0.20 

18-120 

Laboratory Control Sample (LCS) 

RunID: HP_V_010119D-538055 Units: mg/L 

Analysis Date: 01/19/2001 18:02 Analyst: AM 

Preparation Date: 01/17/2001 13:27 Prep By: KL Method SW3510B 

Analyte Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

Diesel Range Organics 2.5 2.2 88 21 ] 175 

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

Sample Spiked: 01010389-03 
RunID: HP_V_010119D-5380S7 Units: mg/L 

Analysis Date: 01/19/2001 20:37 Analyst: AM 

Preparation Date: 01/17/2001 13:27 Prep By: KL Method SW3510B 

Analyte 

'esel Range Organics 

Sample 
Result 

MS 
[ Spike 
! Added 

MS Result 

ND 2.7 

MS % 
Recovery 

46.0 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

2.5 43.0 6.92I 39 

Low I High 
Limit j Limit 

13 1301 

f ualifiers: 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 
founding, the reported RPD may differ from the displayed RPD values but is correct as reported. 

1/29/01 12:43:56 PM 



HOUSTON LABORATORY 
8B80 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

I 
Its 

Quality Control Report 

Brown & Caldwell 
BJ Service #12832-022 

t
ia lys ls: Diesel Range Organics 

ethod: SW8100M 

WorkOrder: 

Lab Batch ID: 

01010371 

9700 

Method Blank 

f nID: HP_V_0l0120A-536477 Units: 

alysis Date: 01/20/2001 16:37 

Preparation Date: 01/18/2001 12:35 

mg/Kg 

Analyst: AM 

Prep By: J_L Method SW3550B 

Samples in Analytical Batch: 

Lab Sample ID 

01010371-03B 
Client Sample ID 

Soil Cuttings, MW-14, MW-15 

I Analyte 
Diesel Range Organics 
i Surr: n-Pentacosane 

Result 
ND] 

95.4 

Rep Limit 

M 
20-154 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

Preparation Date: 

HP_V_010120A-536478 Units: 

01/20/2001 17:16 Analyst: 

01/18/2001 12:35 Prep By: 

mg/Kg 

AM 

J L Method SW3550B 

! Analyte 

jDiesel Range Organics 

Spike 
Added 

83 

Result 

82 

Percent j Lower 
Recovery Limit 

99 j 50 

Upper 
Limit 

150 

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

Sample Spiked: 01010371-03 

RunID: HP_V_010120A-536480 

Analysis Date: 01/20/2001 18:33 

Preparation Date: 01/18/2001 12:35 

Units: mg/Kg 

Analyst: AM 

Prep By: J_L Method SW3550B 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

iesel Range Organics ND 83 79 92.0 83 76 88.7 3.63 50 

Low 
Limit 

High 
Limit 

21 1751 

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. 

1/29/01 12:43:57 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ Service #12832-022 

nalysis: Gasoline Range Organics 
ethod: SW8015B 

WorkOrder: 

Lab Batch ID: 
01010371 

R27993 

Method Blank 

pnlD: VARE_0l0ll9A-536254 Units: mg/Kg 

Lalysis Date: 01/19/2001 17:43 Analyst: TM 

Samples in Analytical Batch: 

Lab Sample ID 
01010371-03A 

Client Sample ID 

Soil Cuttings, MW-14, MW-15 

Analyte 
Gasoline Range Organics 

Surr: 1,4-Difluorqbenzene 
Surr: 4-Bromofluorobenzene 

Result 
ND 

100.7 
109.3 

Rep Limit 
0.10 

63-122 
39-150 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

VARE_010119A-536251 Units: mg/Kg 

01/19/2001 16:20 Analyst: TM 

Analyte Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

Gasoline Range Organics 1 0.99 99 70 130 

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

Sample Spiked: 01010377-01 
RunID: VARE_010119A-5362S2 Units: mg/Kg-dry 

Analysis Date: 01/19/2001 16:48 Analyst: TM 

Analyte 

Gasoline Range Organics 

Sample \ MS 
Result I Spike 

j Added 

NDl 475! 

MS Result 

450 

M S % 
Recovery 

94.7 

MSD MSD Result i MSD % RPD RPD 
Spike Recovery Limit 
Added i 

475 5101 108 12.7 50 

Low i High 
Limit j Limit 

26 1471 

f
ualifiers: 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 

JJounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 1/29/0112-43 SSPM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

I 
Quality Control Report 

Brown & Caldwell 
BJ Service #12832-022 

-talysis: Purgeable Aromatics 

tethod: SW8021B 

WorkOrder: 

Lab Batch ID: 

01010371 

R28307 

Method Blank 

MnlD: 

alysis Date: 

HP S 010124A-541294 

01/24/2001 17:34 

Units: ug/L 

Analyte 
Benzene 
Ethylbenzene 
Toluene 
Xylenes.Total 

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

D_R 

Result Rep Limit 
.ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 

94.8 72-137 
90.3 48-156 

Samples in Analytical Batch: 

Lab Sample ID 

01010371-01A 

01010371-02A 

01010371-04A 

Client Sample ID 

MW-15 

MW-14 

Trip Blank 1/4/01 

Laboratory Control Sample (LCS) 

RunID: HP_S_010124A-541293 Units: ug/L 

Analysis Date: 01/24/2001 16:15 Analyst: D_R 

Analyte Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

Benzene 50 52 105 70 130 
Ethylbenzene 50 53 106 70 130 
Toluene 50 53 107 70 130 
Xylenes.Total 150 163 109 70i 130 

Matrix Spike (MSI / Matrix Spike Duplicate (MSD) 

Sample Spiked: 01010610-02 

RunID: HP_S_010124A-541297 Units: ug/L 

Analysis Date: 01/24/2001 18:52 Analyst: D_R 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD" 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High " 
Limit 

bnzene ND 20 22 112 20 21 104 6J59 21 32 164 
tiylbenzene ND 20 21 105 20 20 99.6 "5.70 19 52 142 
oluene ND 20 22 108 20 21 104 3.91 20 38 159 
ylenes.Total ND 60 65 108 60 62 103 4.72 18 53 144 

f ualifiers: 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 

Bounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

I 

I 

Quality Control Report 

Brown & Caldwell 
BJ Service #12832-022 

^nalysis: Gasoline Range Organics 

1 ethod: SW8015B 
WorkOrder: 

Lab Batch ID: 
01010371 

R28313 

Method Blank 

unID: HP_S_010124D-541367 Units: mg/L 

nalysis Date: 01/24/2001 17:34 Analyst: D_R 

Samples In Analytical Batch: 

Lab Sample ID 
01010371-01A 

01010371-02A 

01010371-04A 

Client Sample ID 

MW-15 

MW-14 

Trip Blank 1/4/01 

Analyte 
Gasoline Range Organics 

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

Result 
NO 

95.3 
100.7 

Rep Limit 
0.10 

74-121 
55-150 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

HP_S_010124D-541366 

01/24/2001 16:41 

Units: mg/L 
Analyst: D_R 

Analyte Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

Gasoline Range Organics 1 1.1 106| 70 130 

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

Sample Spiked: 01010610-03 

RunID: HP_S_010124D-541369 Units: mg/L 

Analysis Date: 01/24/2001 19:45 Analyst: D_R 

i Analyte Sample MS MS Result MS % MSD MSD Result MSD % RPD RPD 
Result Spike Recovery Spike Recovery Limit 

Added Added 

(Gasoline Range Organics 0.90 0.9 1.4 56.2 0.9; 1.5 65.0 14.4 36 

Low 
Limit 

High 
Limit 

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 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 

1/29/01 12:43:59 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

I 
I 

Quality Control Report 

Brown & Caldwell 
BJ Service #12832-022 

inalysis: 

ethod: 

Polynuclear Aromatic Hydrocarbons 

SW8310 
WorkOrder: 

Lab Batch ID: 
01010371 
9703 

_unlD: 

•na l ys i s Date: 

Preparation Date: 

Method Blank 

2_010123A-545131 Units: 

01/23/2001 16:17 

01/18/2001 13:00 
Analyst: 

Prep By: 

ug/L 

KA 

KL Method SW3510B 

Samples in Analytical Batch: 

Lab Sample ID 

01010371 -01B 

01010371-02B 

Client Sample ID 
MW-15 
MW-14 

Analyte 

lAcenaphthene 
jAcenaphthyjene 
Anthracene 
Benz(a)anthracene 
Benzq[a)p_yrene 
Benzo(b)fluoranlhene 
Benzofa,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dlbenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
lndeno(1,j?,3:cd)f)yrene 
Naphthalene 
Phenanthrene 
Pyrene 

Surr: 1-Fluoran^phthalene 
Surr: Phenanthrene-dIO 

Result Rep Limit 
ND 0.10 
ND 0.10 
ND 0.10 
ND 0.10 
ND 0.10 
ND 0.10 
ND 0.10 
ND 0.10 
ND 0.10 
ND 0.10 
ND 0.10 
ND 0.10 
ND 0.10 
ND 0.10 
ND 0.10 
ND " 0.10 

62.9 15-96 
66.3 33-108 

Laboratory Control Sample (LCS\ 

RunID: 2_010123A-545132 Units: ug/L 

Analysis Date: 01/23/2001 16:54 Analyst: KA 

Preparation Date: 01/18/2001 13:00 Prep By: KL Method SW3510B 

Analyte Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

Acenaphthene 0.5 0.35 7l" 23 " 99 
Acenaphthylene 0.5 0.41 81~ 29 104 
Anthracene 0.5 0.33 67 "28 126 
Benz(a)anthracene 0.5 0.39 79 52l 101 
Benzo(a)pyrene 0.5 0.39 78 62 97 
Benzo(b)fluoranthene 0.5 CWI 83 65 101 
Benzo(g,h,i)perylene 0.5 0.41 81 36 117 
Benzo(k)fluoranthene ~0.5 0.41 82 " "64 104 
Chrysene 0.5 0.43 86 64 724 
Dibenzo(a,h)anthracene 0.5 0.38 76 33 111 
Fluoranthene 0.5 0^39 78 51 100 
Fluorene 0.5 0.39 78 20 105 
lndeno(1,2,3-cd)pyrene 0.5 0.43 86 57 115 
Naphthalene 0.5 0.34 68 19 95 
Phenanthrene 0.5 0.38 77 29 10"5 

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

I 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 
tounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

I 
I 

Quality Control Report 

Brown & Caldwell 
BJ Service #12832-022 

alysis: Polynuclear Aromatic Hydrocarbons 

thod : SW8310 

WorkOrder: 

Lab Batch ID: 

01010371 

9703 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

Preparation Date: 

2_010123A-545132 

01/23/2001 16:54 

01/18/2001 13:00 

Units: 

Analyst: 

Prep By: 

ug/L 

KA 

KL Method SW3510B 

Analyte 

j Pyrene 

Spike 
Added 

0.5 

Result 

0.38 

Percent j Lower 
Recovery Limit 

75 55 

Upper 
Limit 

105 

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

Sample Spiked: 01010371-01 

RunID: 2_010123A-545134 Units: ug/L 

Analysis Date: 01/23/2001 18:08 Analyst: KA 

Preparation Date: 01/18/2001 13:00 Prep By: Method 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD i 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit j 

High 
Limit 

Acenaphthene ND 0.5 0.19 37.2 0.5 0.21 41.8 11.5 30 1 97 
jgpenaphthylene ND 0.5 d.1~9~ 37.T 0.5 0.2 39.5 6.09 30 1 122 
H i th racene ND 0.5 0.19 37.8 0.5 0.22 44.6 16.7 ~ 30 106 
™enz(a)anthracene ND 0.5 0.28 56.5 0.5 0.36 71.7 23.9 30 12 119 
|Benzo(a)pyrene ND 0.5 0.26 52.6 0.5 0.34 67.2 24.3 30 1 105 
ftnzo(b)fluoranthene ND 0.5 0.29 57.6 0.5 , 0.36 72.9 23.4 30 6 127 
•3nzo(g,h,i)perylene ND 0.5 r~ 0.27 53.4 05 0.32 6472 18.4 30 1" 107 
1 Benzo(k)fluoranthene ND 0^5 0.28 56.4 0J5 0.36 71.2 23.2 ~~ 30 5" 119 
Mirysene ND 0.5 0.3 605 " 0.5 0.38 75.9 22.7 30 1 144 
|benzo(a,hjanthracene ND 0.5 0.24 4779" 0.5 028 ~ 56.8 1776 30 1 " Tl 4 
fRuoranthene ND 0.5 0.34 67.7 0.5 0.4 79.8 16.4 30 14 126 
Suorene ND 0.5 0.25 43.8 0.5 0.27 48.9 11.0 30 1 107 
|deno(1,2,3-cd)pyrene ND 0.5 0.29 57.7 0.5 0.36 72.5 22.8 30 1 109 
^raphthalene ND 0.5 0.19 37.9 0.5 0.2 40.2 5.84 30 1 90 
(Phenanthrene ND 0.5 0.35 51.3 0.5 0.38 57.2 10.8 30 " 1 128 
B / rene ND 0.5 0^35 70.6 0.5 0.44j 88.9 ~23.0 30 1 135 

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 
Hrounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

I 
Quality Control Report 

Brown & Caldwell 
BJ Service #12832-022 

lalysls: Metals by Method 6010B, Total 

feethod: SW6010B 

WorkOrder: 

Lab Batch ID: 
01010371 

9679 

IunID: 
nalysis Date: 

Preparation Date: 

Method Blank 

TJA 010117B-534400 

01/17/2001 19:31 

01/17/2001 9:00 

Units'. mg/L 

Analyst: E_B 

Prep By: R_T Method SW301 OA 

Samples in Analytical Batch: 

Lab Sample ID 

01010371-01D 

01010371-02D 

Client Sample ID 
MW-15 
MW-14 

I 
I 
I 

Analyte 

Barium 
Cadmium 
Calcium 
Chromium 

Result 
ND 
ND 
ND 

Magnesium 
Potassium 
Silver 
Sodium 

ND 
NO 
ND 
ND 
ND 

Rep Limit 
0.005 

0.005 

<L1 
0.01 

0.1 

2 

0.01 

0.5 

I 
I 
I 
I 
I 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

Preparation Date: 

TJA_010117B-534401 

01/17/2001 19:35 

01/17/2001 9:00 

Units: mg/L 

Analyst: E_B 

Prep By: R_T Method SW301 OA 

Analyte 

Barium 

Cadmium 

Calcium 

Chromium 

Magnesium 

Potassium 

Silver 

Sodium 

Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

2 2 100 80 120 
2 2.35 117 80 120 

20 20.9 104 80 120 

2 2.39 119 ~ 80 120 

20 20.8 104 80 120 
20 20 100 80 120 

2 2.01 100 80 120 
20 20.3 101 80 120 

Post Digestion Spike (PDS) / Post Digestion Spike Duplicate (PDSD) 

Iample Spiked: 

unID: 

Analysis Date: 

reparation Date: 

I 

01010371-01 

TJA_0l0l17B-534406 Units: mg/L 

01/17/2001 19:57 Analyst: E_B 

01/17/2001 9:00 Prep By: Method 

Analyte 

1 
Sample 
Result 

PDS 
Spike 
Added 

PDS Result PDS % 
Recovery 

PDSD 
Spike 
Added 

PDSD Result I PDSD % I RPD ( RPD 
. Recovery Limit 

Low 
Limit 

High 
Limit 

Cadmium 

£hromium 

ND 

" ND 

1i 1.05 105 
i . . 

1 1.05 105 

1> 1.071 107 1 1.4 j 20 

1| 1.07, 107 1.7. 20 
75 125 

75 125| 
Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

I 
I 

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

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

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. 

1/29/01 12:44:00 PM 
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I 
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w 

HOUSTON LABORATORY 
BBSO INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ Service #12832-022 

Analysis: Metals by Method 6010B, Total 

lethod: SW6010B 
WorkOrder: 

Lab Batch ID: 

01010371 

9679 

•ar ium 
Hadmium 

jCalcium 

iromium 

|agnesium 

Dtassium 

(Silver 

Ddium 

Sample Spiked: 

RunID: 

Analysis Date: 

Preparation Date: 

01010371-01 

TJA_010117B-534403 

01/17/2001 19:44 

01/17/2001 9:00 

Units: mg/L 

Analyst: E_B 

Prep By: Method 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result M S % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD% 
Recovery 

RPD RPD 
Limit 

Low 
Limit j 

High 
Limit 

0.073 1 1.05 98.2 1 1.06 99.0 0.887 20 75 125 
ND " T 1.32 132 *" 1 100 26.9 * " 20 75 125 
150 10 162 T20 10 162 118 104 20 75 125 
ND 1 1.31 1 3 1 * 1 1 100 26.9 * 20 75 125 
28 10 39.4 111 10 39 107 3^60 20 75 125 

4?6 10 14 ~93?7 10 14.4 98.5 ~ 201 

75 125 
ND 1 0.979 97.9 ~1~ 0.99 99.0 1.08 20 75 125 
110; 10 121 123 10 120 120 2.35 20 75 125 

I 
ualifiers: 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 
f o u n d i n g , the reported RPD may differ from the displayed RPD values but is correct as reported. 

1/29/01 12:44:01 PM 



I 
HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

I 
t 

Quality Control Report 

Brown & Caldwell 
BJ Service #12832-022 

Inalysis: Metals by Method 6010B, Total 

l e t h o d : SW6010B 
WorkOrder: 

Lab Batch ID: 
01010371 
9704 

nID: 

lalysis Date: 

Preparation Date: 

I 
Pr 

I 
I 

Method Blank 

TJA 010118A-535193 

01/18/2001 17:07 

01/18/2001 9:30 

Barium 
Cadmium 
Chromium 
Silver 

Analyte 

Units: mg/Kg 

Analyst: E_B 
Prep By: R_T Method SW3050B 

Result Rep Limit 

Samples In Analytical Batch: 

Lab Sample ID 

01010371-03B 
Client Sample ID 
Soil Cuttings, MW-14, MW-15 

ND| 0.5 
NDi 0.5 
NDl 1 
ND] 1 

I 
I 
I 
I 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 
Preparation Date: 

TJA_010118A-535194 Units: 

01/18/2001 17:11 Analyst: 

01/18/2001 9:30 Prep By: 

mg/Kg 
E_B 

R T Method SW3050B 

Analyte 

Barium 

Cadmium 

Chromium 

Silver 

Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

" " l77 156 N/A 137 218 
~ " 64 55.3 " N/A 49.2 78.7 

143 124 N/A 114 171 

To 80~1 N/A _ 6 7 113 

Post Digestion Spike (PDS) / Post Digestion Spike Duplicate (PDSD) 

tmple Spiked: 
nID: 

Analysis Date: 

Reparat ion Date: 

01010343-03 
TJA_010118A-535199 

01/18/2001 17:33 

01/18/2001 9:30 

I 
Ba 

Analyte 

Barium 

dmium 

Units: 

Analyst: 

Prep By: 

Sample 
Result 

mg/Kg 

E B 
Method 

90.6 

ND 

PDS 
Spike 
Added 

PDS Result 

100 

100 

179 

8876" 

PDS % 
Recovery 

8&\6~ 

88.6 

PDSD 
Spike 
Added 

""Too 
100 

PDSD Result j PDSD % ! RPD 
Recovery 

179 
92.1 

884 

92.1 
0̂ 25 
379 

RPD 
Limit 

20 

20 

Low 
Limit 

High 
Limit 

J 5 _ 125 

75 125 
Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

I 
1 

Sample Spiked: 

RunID: 

Analysis Date: 

Preparation Date: 

01010434-03 

TJA_010118A-535196 Units: 

01/18/2001 17.20 Analyst: 

01/18/2001 9:30 Prep By: 

mg/Kg 

E_B 

R T Method SW3050B 

I 
f 

[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 

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. 

1/29/01 12:44:01 PM 



I 

HOUSTON LABORATORY 
B8B0 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ Service #12832-022 

tia lysis: Metals by Method 6010B, Total 

ethod: SW6010B 

WorkOrder: 

Lab Batch ID: 

01010371 

9704 

I Jarium 

Cadmium 

tiromium 

lver 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result 

91 100 

NDI 100 

6.2' 100 

NDl 100 

164 

75^6 

91.9 

79.1 

MS% 
Recovery 

73.1 * 

75.6 

85.7 

79.1 

MSD 
Spike 
Added 

100i 

100 

Too 
100 

MSD Result 

168 

72.7 

87.2 

75.4 

MSD % RPD RPD 
Recovery : Limit 

77.4 5.73 

72.7* 402 

81.0 

75.4 
5.63 
4.79 

20 

20 

20 

20 

Low High 
Limit Limit 

75 125! 

75 125 

75 125i 

75 1251 

r ualifiers: 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 
Bounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 



I 
HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

I 
Quality Control Report 

Brown & Caldwell 
BJ Service #12832-022 

fialysis: Metals by Method 6010B, Total 

ethod: SW6010B 

WorkOrder: 
Lab Batch ID: 

01010371 
9704-T 

•unID: 
•na lys i s Date: 

Preparation Date: 

Method Blank 

TJAT_010118A-536347 Units: 

01/18/2001 17:35 Analyst: 

01/18/2001 9:30 

Analyte 

Arsenic 
ik§ad_ 
!Selenium 

mg/Kg 

EG 
Prep By: R_T Method SW3050B 

Result iRep Limit 
ND' 0.5 
NDl 0.5 
ND 0.5 

Samples in Analytical Batch: 

Lab Sample ID 

01010371-03B 

Client Sample ID 

Soil Cuttings, MW-14, MW-15 

Laboratory Control Sample (LCS) 

RunID: TJAT010118A-53634B Units: mg/Kg 

Analysis Date: 01/18/2001 17:41 Analyst: EG 

Preparation Date: 01/18/2001 9:30 Prep By: R_T Method SW3050B 

Analyte Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

Arsenic 185 169 N/A 138 233 

Lead 119 ' 125" N/A 90.9 148 
Selenium 150 143 N/A 111 188 

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

Sample Spiked: 01010434-03 
RunID: TJAT_0101l8A-536352 Units: mg/Kg 

Analysis Date: 01/18/2001 17:57 Analyst: EG 

Preparation Date: 01/18/2001 9:30 Prep By: R_T Method SW3050B 

^ Analyte • _ Sample 
Result 

MS 
Spike 
Added 

MS Result MS% 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD"% 
Recovery 

RPD RPD 
Limit 

Low High 
Limit | Limit 

[ 

Jrsenic 2.6 200 167 82.2 200 163 80.4 2.30 20 75 125 
Lead 7.9 100 90.6 827 ~ ~~100 86.5 78.5 5.15 2fJ 75 125 
Selenium ND 200 170 84.8 200 164 81.9 3.44 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 

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. 



I 
HOUSTON LABORATORY 

88BO INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

I 
Quality Control Report 

Brown & Caldwell 
BJ Service #12832-022 

Inalysis: 

ethod: 

Metals by Method 601 OB, Total 

SW6010B 
WorkOrder: 

Lab Batch ID: 
01010371 

9723-T 

Method Blank 

tnlD: TJAT_0l0119C-536995 Units: 

alysis Date: 01/20/2001 0:43 Analyst 

Preparation Date: 01/19/2001 9:55 

mg/L 

EG 

Prep By: R_T Method SW301 OA 

Samples in Analytical Batch: 

Lab Sample ID 

01010371-01D 

01010371-02D 

Client Sample ID 

MW-15 

MW-14 

Analyte 

Arsenic 
Lead 
Selenium 

Result 
ND 
ND 
ND 

Rep Limit 
6.005 
0.005 
0.005J 

Laboratory Control Sample (LCS1 

RunID: 

Analysis Date: 
Preparation Date: 

TJAT_010119C-536996 Units: 

01/20/2001 0:49 Analyst: 

01/19/2001 9:55 Prep By: 

mg/L 
EG 

R T Method SW3010A 

Analyte 

Arsenic 

Lead 

'Selenium 

Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

4 4.01 100 80 120 

2 2.02 101 80 120 

4 4.14 103 80 "720 

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

Sample Spiked: 

RunID: 

Analysis Date: 

Preparation Date: 

01010472-01 
TJAT_010119C-536998 Units: 

01/20/2001 1:05 Analyst: 

01/19/2001 9:55 Prep By: 

mg/L 

EG 

R T Method SW3010A 

™ Analyte 

| 

Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD i 
Spike ! 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High" 
Limit 

Hsen ic ND 2 2.01 101 ' 2) 2.02 101 0.380 20 75 125 
Lead " ND 1 0.988 98.8 1! 0.989 98.9 0~701 20 75 125 
*plenium ND 2 2.07 103 ... 2 l 2.08 104 0.583 20 75 125 

rualifiers: 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 

IjThe 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. 



HOUSTON LABORATORY 
6880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713)660-0901 

I 
I 

Quality Control Report 

Brown & Caldwell 
BJ Service #12832-022 

alysis: 

ethod: 

Mercury, Total 

SW7471A 

WorkOrder: 

Lab Batch ID: 

01010371 

9778A 

Method Blank 

MunlD: HGL_010122A-538490 Units: 

J i a l y s i s Date: 01/22/2001 13:17 Analyst: 

Preparation Date: 01/22/2001 8:45 

mg/Kg 

R T 

Samples in Analytical Batch: 

Lab Sample ID 
01010371-03B 

Client Sample ID 

Soil Cuttings, MW-14, MW-15 
Prep By: 

Analyte 

I Mercury 

Method 

Result [Rep Limit 
NDl 0.033 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

Preparation Date: 

HGL_010122A-538491 Units: 

01/22/2001 13:17 Analyst: 

01/22/2001 8:45 Prep By: 

mg/Kg 

R_T 

R T Method SW7471A 

Analyte 

Mercury 

Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

3.13 2.8 N/A 1.83 4.44 

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

Sample Spiked: 01010222-12 
RunID: HGL_010122A-538497 

Analysis Date: 01/22/2001 13:17 

Preparation Date: 01/22/2001 8:45 

Units: mg/Kg 

Analyst: R_T 

Prep By: R_T Method SW7471A 

Analyte Sample 
Result 

I 
| MS 
> Spike 
i Added 

rcury 0.12 0.33I 

MS Result 

0.498 

MS % 
Recovery 

114 

MSD ! 
Spike 
Added j 

0.33| 

MSD Result 

0.422 

MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

91.2(22.3 * ! 20 75 1251 

lualif iers: 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 
founding, the reported RPD may differ from the displayed RPD values but is correct as reported. 1/29/0112-44-03 PM 



I 
HOUSTON LABORATORY 

B880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713)660-0901 

I 
I 

Quality Control Report 

Brown & Caldwell 
BJ Service #12832-022 

alysis: 

thod : 

Mercury, Total 

SW7470A 
WorkOrder: 

Lab Batch ID: 

01010371 

9794A 

Method Blank 

tnID: 
alysis Date: 

Preparation Date: 

_010123B-539251 

01/23/2001 11:11 

01/23/2001 9:00 

Units: 

Analyst: 

Prep By: 

Analyte 

[Mercury 

mg/L 

R_T 
R T Method SW7470A 

Result [Rep Limit 
ND1 0.0002 

Samples in Analytical Batch: 

Lab Sample ID 

01010371-01D 

01010371-02D 

Client Sample ID 
MW-15 
MW-14 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

Preparation Date: 

J310123B-539252 

01/23/2001 11:11 

01/23/2001 9:00 

Units: mg/L 

Analyst: R_T 

Prep By: R_T Method SW7470A 

Analyte 

Mercury 

Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

0.002 0.00197 98 85 115 

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

Sample Spiked: 
RunID: 
Analysis Date: 
Preparation Date: 

01010512-01 
_010123B-539182 

01/23/2001 11:11 

01/23/2001 9:00 

Analyte 

Jjercury 

Sample , MS 
Result Spike 

Added 

MS Result 

Units: 

Analyst: 

Prep By: 

MS% 
Recovery 

mg/L 

R T Method SW7470A 

NDj 0.002] 0.00188 93.8 

MSD 
Spike 
Added 

0.002I 

MSD Result 1 MSD % RPD | RPD 
; Recovery J Limit 

0.00188 93.8 20 

Low 1 High 
Limit j Limit 

85 115 

[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 

1/29/01 12:44:04 PM 

•m 



I 
HOUSTON LABORATORY 

aaao INTERCHANGE DRIVE 
HOUSTON, TEXAS 77054 

(713) 660-0901 

I 
I 

Quality Control Report 

Brown & Caldwell 
BJ Service #12832-022 

alysis: Nitrogen, Nitrate (As N) 
ethod: E300 

WorkOrder: 

Lab Batch ID: 
01010371 

R27758 

I 
I 
I 

Method Blank 

|unlD: WET_010116F-532516 Units: mg/L 

Inalysis Date: 01/16/2001 11:23 Analyst: KM 

Samples in Analytical Batch: 

Lab Sample ID 

01010371-01E 

01010371-02E 

Client Sample IP 

MW-15 

MW-14 

Analyte Result 
[Nitrogen, Nitrate (As N) , ND 

Rep Limit 
0.10 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

WET_010116F-532517 

01/16/2001 11:23 
Units: mg/L 

Analyst: KM 

; Analyte 

[Nitrogen, Nitrate (As N) 

Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

10 9.37 94 90 110 

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

Sample Spiked: 

RunID: 

Analysis Date: 

01010371-01 

WET_010116F-532519 

01/16/2001 11:23 
Units: mg/L 
Analyst: KM 

Analyte 

itrogen, Nitrate (As N) 

Sample | MS 
Result Spike 

I Added 

MS Result 

4.9! 10 14.7 

MS % 
Recovery 

98.7 

MSD i 
Spike I 
Added 

10 

MSD Result 

14.7 

MSD % 
Recovery 

RPD | RPD 
! Limit 

98.73.0405 20 

Low j High 
Limit ! Limit 

76 124 

Qualif iers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

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. 

1/29/01 12:44:05 PM 



I 

I 
I 

Quality Control Report 

Brown & Caldwell 
BJ Service #12832-022 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

alysis: 

lethod: 

Fluoride-IC 

E300 
WorkOrder: 

Lab Batch ID: 

01010371 

R27759 

Method Blank 

nID: WET_0101l6G-532526 Units: mg/L 

alysis Date: 01/16/2001 11:23 Analyst: KM 

Samples in Analytical Batch: 

Lab Sample ID 

01010371-01E 

01010371-02E 

Client Sample ID 
MW-15 
MW-14 

Fluoride 
Analyte Result 

ND 
Rep Limit 

0.10 

Laboratory Control Sample (LCS) 

RunID: WET_0l0U6G-532527 Units: mg/L 

Analysis Date: 01/16/2001 11:23 Analyst: KM 

Analyte Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

Fluoride 10 9.7 97 90 110 

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

Sample Spiked: 01010371-01 

RunID: WET_oi0116G-532529 Units: mg/L 

Analysis Date: 01/16/2001 11:23 Analyst: KM 

loride 

Analyte Sample I 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD MSD Result | 
Spike | j 
Added ! 

MSD % 1 RPD ' RPD 
Recovery j j Limit 

| : 

Low 
Limit 

High 
Limit 

1.2 10 10 93.1 10! 11 95.2 2.19| 20 80 120 

ualifiers: 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 
founding, the reported RPD may differ from the displayed RPD values but is correct as reported. 

I 
I 

ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

1/29/01 12:44:05 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

I 
{ 

Quality Control Report 

Brown & Caldwell 
BJ Service #12832-022 

alysis: 

lethod: 

Sulfate 

E300 
WorkOrder: 

Lab Batch ID: 

01010371 

R27760 

Method Blank 

E
nID: WET_0l0H6H-532536 Units: mg/L 

alysis Date: 01/16/2001 11:23 Analyst: KM 

Samples in Analytical Batch: 

Lab Sample ID 
01010371-01E 
01010371-02E 

Client Sample ID 
MW-15 
MW-14 

Analyte 
Sulfate 

Result 
"ND 

Rep Limit 
0.20 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

WET_0l0ll6H-532537 Units: mg/L 

01/16/2001 11:23 Analyst: KM 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Sulfate j 10 9.9 99 90 110 

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

Sample Spiked: 01010371-01 

RunID: WET_010ll6H-532539 Units: mg/L 

Analysis Date: 01/16/2001 11:23 Analyst: KM 

Analyte Sample 
Result 

llfate NDl 

MS 
Spike 
Added 

200 

MS Result 

330 

MS % 
Recovery 

97.8 

MSD 
Spike 
Added 

MSD Result ! MSD % RPD I RPD 

200l 330 

Recovery 

98.4 0.649 

Limit 
Low | High 
Limit j Limit 

20 80 120| 

I 
I 

ualifiers: 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 

he percent recoveries for QC samples are correct as reported. Due to significant figures and 
unding, the reported RPD may differ from the displayed RPD values but is correct as reported. 1 / 2 9 / 0 1 1 2 . 4 4 . 0 6 P M 



I 
HOUSTON LABORATORY 

BBSO INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

I 
Quality Control Report 

Brown & Caldwell 
BJ Service #12832-022 

tnalysis: 

ethod: 
Alkalinity, Bicarbonate 
M2320 B 

WorkOrder: 
Lab Batch IO: 

01010371 

R27812 

unID: 

in alysis Date: 

Method Blank 

WET_0i0H7B-533553 Units: mg/L 

01/17/2001 12:00 Analyst: SN 

Samples fn Analytical Batch: 

Lab Sample ID 
01010371-01F 
01010371-02F 

Client Sample ID 

MW-15 

MW-14 

Analyte 
(Alkalinity, Bicarbonate 

Result 
ND 

Rep Limit 
2.0 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

WET_0l0ll7B-533555 Units: mg/L 

01/17/2001 12:00 Analyst: SN 

_ Analyte Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

™ |Alkalinity, Bicarbonate 23.4 24.2 104| 90 110 

Sample Duplicate 

Original Sample: 01010371-01 

RunID: WET_0l0l17B-533556 Units: mg/L 

Analysis Date: 01/17/2001 12:00 Analyst: SN 

Analyte 

(Alkalinity, Bicarbonate 

Sample j DUP 
Result 1 Result 

RPD RPD 
Limit 

2501 250 20i 

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 
HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

I 
In. 

et 

Quality Control Report 

Brown & Caldwell 
BJ Service #12832-022 

lalysis: Alkalinity, Carbonate 

lethod: M2320 B 
WorkOrder: 

Lab Batch ID: 

01010371 

R27814 

Method Blank 

jnID: WET_0l01l7C-533576 Units: mg/L 

lalysisDate: 01/17/2001 12:00 Analyst: SN 

Samples in Analytical Batch: 

Lab Sample ID 
01010371-01F 
01010371-02F 

Client Sample ID 

MW-15 

MW-14 

Analyte 
jAlkalinily, Carbonate 

Result |Rep Limit 
ND' 2.0 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

WET_0i0ll7C-533578 Units: mg/L 

01/17/2001 12:00 Analyst: SN 

Analyte Spike Result Percent j Lower Upper 
Added Recovery Limit Limit 

Alkalinity, Carbonate 23.4 24.2 104| 90 110 

Sample Duplicate 

Original Sample: 01010371-01 
RunID: WET_010117C-533S79 Units: mg/L 

Analysis Date: 01/17/2001 12:00 Analyst: SN 

Analyte 

Alkalinity, Carbonate 

| Sample | 
i Result j 

ND 

DUP 
Result 

ND 

RPD RPD 
Limit 

20I 

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

i 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. 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

I 
Quality Control Report 

Brown & Caldwell 
BJ Service #12832-022 

alysis: 

thod : 

Chloride, Totai 

E325.3 
WorkOrder: 

Lab Batch ID: 

01010371 

R27983 

Method Blank 

pnID: WET_010118L-536138 Units: 

jialysis Date: 01/18/2001 14:30 Analyst: 

Analyte 

IChloride 

mg/L 

CV 

Result 
ND 

Samples in Analytical Batch: 

Lab Sample ID 

01010371-01E 

01010371-02E 

Client Sample ID 

MW-15 

MW-14 

Rep Limit 
V0 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

WET_010118L-536140 Units: mg/L 

01/18/2001 14:30 Analyst: CV 

Analyte 

IChloride 

Spike Result Percent Lower Upper 
Added Recovery ! Limit Limit 

109 112 103| 90 110 

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

Sample Spiked: 01010371-01 

RunID: WET_010118L-536142 Units: mg/L 

Analysis Date: 01/18/2001 14:30 Analyst: CV 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result 

hloride NDI 250 

MS % 
Recovery 

473 102 

MSD 
Spike 
Added : 

250! 

MSD Result i MSD % 1 RPD 

4731 

Recovery 

102' 

RPD 
Limit 

Low High 
Limit Limit 

20 85 115i 

rualifiers: 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 

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. 



Sample Receipt Checklist 

And 
Chain of Custody 

1/29/01 12:44:09 PM 



Workorder. 01010371 

Date and Time Received: 1/16/01 10:00:00 AM 

Temperature: 3 

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? 

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? 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Sample Receipt Checklist 

Received by: stelly, D'Anna 

Carrier name: FedEx 

Yes 0 No • Not Present • 

Yes • No • Not Present 0 
Yes • No • Not Present 0 
Yes 0 NoD 

Yes 0 No • 

Yes • No 0 

Yes 0 No • 

Yes 0 No • 

Yes 0 No • 

Yes 0 NoD 

Yes 0 No • 

Yes 0 No • Not Present • 

Yes 0 No • 

1/29/01 12:44:09 PM 
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HOUSTON LABORATORY 
BBBO INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Case Narrative for: 

Brown & Caldwell 

Certificate of Analysis Number: 

01020760 

Report To: Project Name: BJ Service, Hobbs, NM 

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: 

Upon receipt of you samples it was found that sample was not received on March 9, 2001 for your sample "MW-7". Also, sample was 
received on March 9, 2001 for Trip Blank but was not listed on the chain of custody. On March 10, 2001, sample was not received for Trip 
Blank and sample was received for "MW-7". Tim Jenkins was notified of all non-conformance issues on March 9, 2001. 

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. 

1 

3/30/01 

Date 
Senior Project Manager 



I 
HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Brown & Caldwell 

Certificate of Analysis Number: 

01020760 

teport To: 

Fax To: 

Brown & Caldwell 

Rick Rexroad 

1415 Louisiana 

Suite 2509 

Houston 

TX 

77002-

ph:(713) 759-0999 

Brown & Caldwell 

Rick Rexroad 

fax: (713) 308-3886 

fax: (713)308-3886 

Project Name: 

Site: 

Site Address: 

PO Number: 

State: 

State Cert. No.: 

Date Reported: 

BJ Service, Hobbs, NM 

Hobbs, NM 

New Mexico 

|_ Client Sample ID | Lab Sample ID Matrix Date Collected Date Received COC ID HOLD 

™W-1 01020760-01 Water 3/8/01 12:40:00 PM 3/9/01 09:30:00 AM 100825 
MW-3 01020760-02 Water 3/8/01 11:20:00 AM 3/9/01 09:30:00 AM 100825 

lw-4 01020760-03 Water 3/8/01 01:45:00 PM 3/9/01 09:30:00 AM 100825 

Bw-5 01020760-04 Water 3/8/01 10:15:00 AM 3/9/01 09:30:00 AM 100825 

MW-5 01020760-04 Water 3/8/01 10:15:00 AM 3/10/01 10:00:00 AM 100825 

M|W-7 01020760-05 Water 3/8/01 10:50:00 AM 3/10/01 10:00:00 AM 100821 

Bw-8 01020760-06 Water 3/9/01 09:10:00 AM 3/9/01 09:30:00 AM 100821 

MW-8 01020760-06 Water 3/9/01 09:10:00 AM 3/10/01 10:00:00 AM 100821 

MW-9 01020760-07 Water 3/8/01 11:50:00 AM 3/9/01 09:30:00 AM 100825 

• W - 1 0 01020760-08 Water 3/9/01 09:30:00 AM 3/10/01 10:00:00 AM 100821 

Pw-11A 01020760-09 Water 3/8/01 03:15:00 PM 3/9/01 09:30:00 AM 100826 

MW-12 01020760-10 Water 3/8/01 04:10:00 PM 3/9/01 09:30:00 AM 100825 

• W - 1 3 01020760-11 Water 3/8/01 02:30:00 PM 3/9/01 09:30:00 AM 100825 
( w - 1 4 01020760-12 Water 3/8/01 09:30:00 AM 3/9/01 09:30:00 AM 100825 

MW-15 01020760-13 Water 3/8/01 09:45:00 AM 3/9/01 09:30:00 AM 100825 
plicate 01020760-15 Water 3/9/01 3/10/01 10:00:00 AM 100821 

• i p Blank 2/28/01 01020760-16 Water 3/9/01 3/10/01 10:00:00 AM 100821 

Pw-7 01020760-17 Water 3/9/01 09:50:00 AM 3/10/01 10:00:00 AM 100821 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

I 
I 

^ ^ / e s t , Sonia 

f 
I 

3/30/01 

/est, Sonia 

Senior Project Manager 

Joel Grice 

Laboratory Director 

Ted Yen 

Quality Assurance Officer 

Date 

I 3/30/01 04:21:51 PM 



® 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID MW-1 Collected: 3/8/01 12:40:00 SPL Sample ID: 01020760-01 

Site: Hobbs, NM 

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

ALKALINITY, B I C A R B O N A T E 
Alkalinity, Bicarbonate 90.9" 2 

MCL M2320 B 
1 

Units: mg/L 
03/12/01 16": 15 SN 597232 

ALKALINITY, C A R B O N A T E 
Alkalinity, Carbonate ND 2 

MCL M2320 B 
1 

Units: mg/L 
03/12/01 10:15 SN 597332 

C H L O R I 0 E , T O T A L 
Chloride 

.. . 
181 5 

MCL E325.3 
5 

Units: rng/L 
03/20/01 11:30 CV 610204 

D I E S E L RANGE ORGANICS 
Diesel Range Organics 0.49"~ " 0.25 

M C L SW8015B 
1 

Units: mg/L 
03/20/01 18:38 AM " 609585 

Surr: n-Pentacosane 116 % 18-120 1 03/20/01 18:38 AM 609585 

[Preo Method Preo Date Prep Initials I 

[SW3510B 03/10/2001 7:52 KL ~ 1 

FLUORIDE- IC MCL E300 Units: mg/L 
Fluoride 1.3 0.1 1 03/09/01 11:53 KM 594811 

GASOLINE R A N G E O R G A N I C S MCL SW8015B Units: mg/L 
Gasoline Range Organics 

Surr: 1,4-Difluorobenzene 

0.58 

90.7 % 
0.1 

74-121 
1 03/18/01 19:36 D_R 

03/18/01 19:36 D_R 
605444 

605444 
Surr: 4-Bromofluorobenzene 94.7 % 55-150 1 03/18/01 19:36 D_R 605444 

HARDNESS, T O T A L (TITRIMETRIC, E DTA) MCL_ E130.2 Units: mg/L 
Hardness (As CaC03) 310 " 50 10 03/21/01 13:30 CV 612340 

H E A D S P A C E G A S A N A L Y S I S MCL RSK147 Units: mg/L 
Ethane 

Ethylene 

Methane 

ND 

TJD~ 

ND 

0.0025 

0.0032 

0.0012 

1 
1 
_ 

03/23/01 10:48 A.A 

03/23/01 10:48 A_A 

03/23/01 10:48 A_A 

" 6 1 2 6 5 5 

612655 

"612655 

MERCURY, T O T A L 
Mercury 

- -
ND " 0.0002 

MCL SW7470A 
1 

Units: mg/L 
03/21/01 16:24 R_T 610975 

[Prerj Method PreD Date Preo Initials] 

ISW7470A 03/21/2001 13:40 

M E T A L S BY METHOD 6010B, T O T A L MCL SW6010B Units: mg/L 
Arsenic 

Lead 

Selenium 

Barium 

Cadmium 

Calcium 

Chromium 

0.0205 

ND" 

ND 

0.044 

ND 

86.8 

ND 

0.005 

~ 0.005 

0.005 

0.005 

0.005 

0.1 

6.01 

1 

1 

1 
1 
1 

1 

1 

03/15/01 21:52 NS 

03/15/01 21:52 NS 

03/15/01 21:52 NS 

03/17/01 2:47 E_B 

03/17/01 2:47 E_B 

03/17/01 2:47 E B 

03/17/01 2:47 E B 

602623 

602623 

602623 

605387 

~~ 605387 

605387 

605387 

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 

3/30/01 2:26:39 PM 



HOUSTON LABORATORY 
BB8D INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID MW-1 Collected: 3/8/01 12:40:00 SPL Sample ID: 01020760-01 

Site: Hobbs, NM 

Analyses/Method 
Magnesium 

Potassium 

Silver 

Sodium 

[Prep Method 

SW3010A~ 

Result 
20/7 

ND 

141 

Rep.Llmit 

0.1 

0.0T" 
0.5 

Dil. Factor QUAL Date Analyzed Analyst 
03/17/01 2:47 E B 

03/17/01 2:47 E B 

Prep Date 

|03/12/2001 15:00 

NITROGEN, N ITRATE (AS N) 

Prep Initials | 
MME 

MCL E300 

03/17/01 2:47 E_B 

"03/17/01 2:47 E B 

Units: mg/L 

S e q j f 

M5387 

"605387 

605387 

605387 

Nitrogen, Nitrate (As N) 4.31 0.1 1 03/09/01 11:53 KM 594832 

P O L Y N U C L E A R AROMATIC H Y D R O C A R B O N S MCL SW8310 Units: ug /L 
Acenaphthene ND 0T2 1 03/14/01 22:12 KA 606022 
Acenaphthylene ND 0.12 - " 037l 4/01 22:12 KA 606022 
Anthracene ND 0.12 1 03/14/01 22:12 KA 606022 
Benz(a)anthracene ^_ _. 0.12 1 03/14/01 22:12 " KA ~"" 606022 
Benzo(a)pyrene ND 0.12 1 03/14/01 22:12 KA 606022 
Benzo(b)fluoranthene 0.12 1 03/14/01 22:12 KA " 606022 
Benzo(g,h, i)perylene ND 0.12 1 03/14/01 22:12 KA 606022 
Benzo(k)fluoranthene ND 0.12 03/14/01 22:12 KA 606022 
Chrysene ND 0.12 1 03/14/01 22:12 KA 606022 
Dibenzo(a,h)anthracene ND 0.12 1 03/14/01 22:12 KA 606022 
Fluoranthene ND 0.12 1 03/14/01 22:12 KA 606022 
Fluorene ND 0~12 1 03/14/01 22:12 KA 606022 
lndeno(1,2,3-cd)pyrene ND 0.12 1 03/14/01 22:12 KA 606022 
Naphthalene ND 0.12 1 03/14/01 22:12 KA 606022 
Phenanthrene ND 0.12 1 03/14/01 22:12 KA 606022 
Pyrene ND 0.12 1 03/14/01 22:12 KA 606022 

Surr. 1-Fluoronaphthalene 40.2 % "~T5~9~6 1 03/14/01 22:12 KA 606022 
Surr: Phenanthrene-d10 61.1 % 33-108 1 03/14/01 22:12 KA 606022 

PreD Method Prep Date Prep Initials 

SW3510B 03/10/2001 8:00 KL 

P U R G E A B L E A R O M A T I C S jy iCL_ SW8021B Units: ug/L 
Benzene 2 ! 1 03/27/01 16:33 D_R "617963 
Ethylbenzene ND 1 1 03/27/01 16:33 D_R 617963 
Toluene ND 1 1 03/27/01 16:33 D_R 617963 
Xylenes.Total 1 1 03/27/01 16:33 D_R 617963 

Surr: 1,4-Difluorobenzene 108 % 72-137 1 03/27/01 16:33 D..R 617963 
Surr: 4-Bromofluorobenzene 82.9 % 48-156 1 03/27/01 16:33 D_R 617963 

SULFATE MCL E300 Units: mg/L 
Sulfate 210 4 20 03/09/01 11:53 KM 594874 

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 

3/30/01 2:28:41 PM 



® 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID MW-3 Collected: 3/8/01 11:20:00 SPL Sample ID: 01020760-02 

Site: Hobbs, NM 

Analyses/Method 

ALKALINITY, B I C A R B O N A T E 
Alkalinity, Bicarbonate 

ALKALINITY, C A R B O N A T E 
Alkalinity, Carbonate 

CHLORIDE, T O T A L 
Chloride 

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

Surr: n-Pentacosane 

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

242 

ND 

165 

0.42 0.25 
121MI % 18-120 

MCL 

MCL 

MCL 

MCL M2320 B Units: m g / L 
1 " 03/12/01 10:15 SN 

M2320 B 
1 

E325.3 

SW8015B 
1 

1 * 

Units: mg/L 
03/12/01 10:15 SN 

Units: mg/L 
03/20/01 11:30 CV 

J J n i t s : mcj/L 
03/20/01 20:34 AM 

03/20/01 20:34 AM 

597235 

597335 

610207 

609594 
609594 

Prep Method 
SW3510B" 

IPrep Date^ 

103/10/2001 7:52 

Prep Initials | 

KL 

FLUORIDE- IC 
Fluoride 0.77 

MCL 
0.1 1 

E300 Units: m g / L 
03/09/01 11:53 KM 

GASOLINE R A N G E ORGANICS 
Gasoline Range Organics 

Surr: 1,4-Difluorobenzene 

ND 

91.7 

0.1 
% 74-121 

MCL SW8015B Units: mg/L 
1 " " 03/17/01 4:48 D.R 

1 03/17/01 4:48 D R 

594814 

604417 

604417 
Surr: 4-Bromofluorobenzene 96.0 % 55-150 03/17/01 4:48 D R 604417 

HARDNESS, T O T A L (TITRIMETRIC, EPTA) 
Hardnes5 (As CaC03) 470 

H E A D S P A C E G A S ANALYSIS 
Ethane 

Ethylene 

Methane 

MERCURY, T O T A L 
Mercury 

ND 

ND 
ND 

ND 

Prep Method 

SW7470A 
I Prep Date 

03/2Y/2001~iy:4~0 

METALS BY METHOD 6010B, TOTAL 
Arsenic 

Lead 

Selenium 

Barium 

Cadmium 

Calcium 

Chromium 

0.0094 

ND 

0.00702 

0.119 

ND 

148 

ND 

MCL E130.2 
25 

Units: mg/L 
03/21/01 13:30 CV 612345 

MCL RSK147 
0.0025 

irbo3ir 
0.0012 

Units: mg/L 
03/23/01 11:26 AJK 

lB /2T /b77 l :26 A A 

03/23/01 11:26 A A 

612861 

^612861 

T l 2 8 6 1 

MCL 
0.0002 

Prep Initials 

SW7470A 
~" 1 

Unj^s j j rng/L 
03/21/01 16:24 R T 610986 

R T 

0.005 

0.005 

0.005 

0.005 

0.005 

0.1 

0.01 

MCL SW6010B _ Units: mg/L 

1 " 03/15/01 22:13 NS 602626 

1 03/15/01 22:13 NS 602626 

1 03/21/01 13:49 NS 610670 

1 03/17/01 2:51 E_B " 605388 

1 03/17/01 2:51 E_B 605388 

1 03/17/01 2:51 E_B 605388 

1 03/17/01 2:51 E B 605388 

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 

3/30/01 2:28:44 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID MW-3 Collected: 3/8/01 11:20:00 SPL Sample ID: 01020760-02 

Site: Hobbs, NM 

Analyses/Method 
Magnesium 

Potassium 

Silver 

Sodium 

Result 

"~~2AA~ 

2.56^ 

ND 

124 

Rep.Limit 

0.1 

2 

0.01 

0.5 

Oil. Factor QUAL Date Analyzed Analyst 

03/17/012:51 E_B 

03/17/01 2:51 E_B 

03/17/01 2:51 E_B 

03/17/01 2:51 E B 

Seq. # 

605388 

605388 

605388 

605388 

PreD Method IPrep Date PreD Initials 

SW3010A 03/20/2001 12:35 MME 
SW3010A 103/12/2001 15:00 MME 

NITROGEN, NITRATE (AS N) 
Nitrogen, Nitrate (As N) 2.56 

P O L Y N U C L E A R AROMATIC H Y D R O C A R B O N S 
Acenaphthene 

Acenaphthylene 

Anthracene 

Benz(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Fluoranthene 

Fluorene 

lndeno(1,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

Surr: 1-Fluoronaphthalene 

Surr: Phenanthrene-d10 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
ND 

ND 
JNID 

ND 

ND 

ND 

"~ND~ 

ND 

30.9 

54.4 

0.1 

0.13 

MCL 

MCL 

0.13 

E300 Units: mg/L 
1 03/09/01 11:53 KM 

SW8310 Units: ug/L 
03/15/01 5:00 KA 

0.13 
0.13 
0.13 

0.13 

0.13 

0.13 

0.13 

_0._13_ 

~0.73~ 
0.13 

0.13 

0.13 

0.13 

0.13 

% 15-96 

% 33-108 

03/15/01 

03/15/01 

~037l5/01 5~Orj~k7T 

5:00 KA 
5:00 KA 

03/15/01 
03/15/01 

5:00 KA 

5XI0 KA 

037l5701^00~KA 

03/15/01 

03/15/01 

03/15/01 

03/15/01 

03/15/01 

03/15/01 

03/15/01 

03/15/01 

03/15/01 

" 03/15/01 

5:00 KA 

5:00 KA 

5j00 " KA 

5:00 KA 

5:00 KA 

5:00 KA 

5766 KA 
5:00 KA 

5:00 KA 

5:00 KA 

594835 

611375 

"611375 

611375 

611375 

611375 

611375 

611375 

611375 

611375 

611375 

611375 

611375 

611375 

J311375 

"611375 

611375 

611375 

611375 

| Prep Method 

SW3510B 

| Prep Date 

103/10/2001 8:00" 

P U R G E A B L E AROMATICS 
Benzene 

Ethylbenzene 

Toluene 

Xylenes.Total 

Surr: 1,4-Difluorobenzene 

Surr: 4-Bromofluorobenzene 

ND 

ND _ 

^ N D ^ 

ND 

^94.8 ~ %" ~72- l37" 

[prep Initials1 

KL 

1 

_J 1 
1 

1 

MCL SW8021B 

94.4 % 48-156 

Units: ug/L 
03/17/01 4:48 D.R 

" W l 7/01 4-48 ~ C T R 

03/17/01 4:48 D_R 

03/17/01 4:48 D_R 

" 03/177611 4T4ETD R 

604380 

604380 

604380 

T04380 

03/17/01 4:48 D R 
604380 

604380 

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 

3/30/01 2:28:46 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Client Sample ID MW-3 Col lected: 3/8/01 11:20:00 SPL Sample ID: 01020760-02 

Site: Hobbs , NM 

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

S U L F A T E " MCL" E300 Units: mg/L 
Sulfate 170 2 10 03/09/01 11.53 KM 59487B 

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 

3/30/01 2:28:47 PM 



® 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID MW-4 Collected: 3/8/01 1:45:00 P SPL Sample ID: 01020760-03 

Site: Hobbs, NM 

Analyses/Method 

ALKALINITY, BICARBONATE 
Alkalinity, Bicarbonate 

ALKALINITY, CARBONATE 
Alkalinity, Carbonate 

Result 

232 

Rep.Limit Dil. Factor QUAL Date Analyzed Analyst 

ND 

CHLORIDE, TOTAL 
Chloride 

MCL 

MCL 

MCL 

M2320 B 
1 

M2320 B 
1 

Units: mg/L 
03/12701 10:15" SN 

Units: mg/L 
03/12/01 10:15 SN 

Seq.# 

597236 

597336 

E325.3 

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

Surr: n-Pentacosane 

172 

0.43 

U n f t s j j n g / L 
03/20/01 11:30 CV 610208 

MCL 

85.2 

0.27 

% 18-120 

SW8015B 
1 

1 " 

Units: mg/L 
"03/20/01 21:12 AM" 
03/20/01 21:12 AM 

609595 

609595 

[Prep Method 

SW3510B 

Tc Prep Date _ 

oT/To/2001 7:52 

PTeo^lnitials 

KL | 

FLUORIDE-IC 
Fluoride 

MCL 
0.63 0.1 

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

Surr: 1,4-Difluorobenzene 

MCL 
0.16 

90.3 

0.1 

% 74-121 

E300 Units: mg/L 
1 03/09/01 11:53 KM 

SW8015B Units: mg/L 
1 03/17/01 5:15 D_R 

1 03/17/01 5:15 D_R 

1 03/17/01 5:15 D_R" 

_ E 1 3 0 T 7 ^ Units: mg/L 
10 03/21/01 13:30 CV 

RSK147 Units: mg/L 
1 """ 03/23/01 11:39" A_A 

1 _ 03/23/01 11:39 A_A 

1 03/23/01 11:39 A_A 

SW7470A Units: mg/L 
1 ~ ~ 03/21/01 16:24 R T 

594815 

604418 

604418 
Surr: 4-Bromofluorobenzene 95.3 % 55-150 604418 

HARDNESS, TOTAL (TITRIMETRIC, EDTA) 
Hardness (As CaC03) 610 

HEADSPACE GAS ANALYSIS 
Ethane 

Ethylene 

Methane 

ND 

ND 

ND~ 

50 

0.0025 

"0T0632 

0.0012 

MCL 

MCL 

612346 

612863 

612863 

612863 

MERCURY, TOTAL 
Mercury 

[Prep Method 

isW470A~ 

MCL 
ND 0.0002 610987 

Prep Date 

" u3/21/200iT3:46 
Prep Initials | 

M E T A L S BY METHOD 6010B, T O T A L 
" 0.0386 Arsenic 

Lead 

Selenium 

Barium 

Cadmium 

Calcium 

Chromium 

0.00602 

0.00508 

0.0978 

0.0121 

214 

0.0104 

RJ 

'6^005 

"6 .005 

0.005 

0.005 

0.005 

0.1 

0.01 

MCL SW6010B 
~ 1 "" 

~'T 
1 

1 _""_" 

1 " 

1 

1 

Units: mg/L 
03/15/01 22:18 NS 

03/15/01 22:18 

03/15/01 22:18 

03/17/01 2:55 

03/17/01 2:55 

03/17/01 2:55 

03/17/01 2:55 

NS 

NS 

E_B" 

E_B 

E B 

602627 

602627 

602627 

605389 

605389 

605389 

605389 

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 

3/30/01 2:28:50 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Client Sample ID MW-4 Collected: 3/8/01 1:45:00 P SPL Sample ID: 01020760-03 

Site: Hobbs, NM 

Analyses/Method 
Magnesium 

Potassium 

Silver 

Sodium 

IPrep Method 

isW3010A 

Result 

25.9 

2.76 

ND 

135 

Rep.Limit 

0.1 

2 

0.01 

0.5 

Dil. Factor QUAL Date Analyzed Analyst 

Prep Date 

03/12/2001 15:00 

|Prep Initials 

[ M M ¥ ' ~ 

NITROGEN, NITRATE (AS N) MCL E300 

03/17/01 2:55 E_B 

03/17/01 2:55 E_B 

03/17/01 2:55 E_B 

03/17/01 2:55 E B 

Units: mg/L 

Seq.# 

605389 

605389 

605389 

605389 

Nitrogen, Nitrate (As N) 4.75 0.1 03/09/01 11:53 KM 594836 

P O L Y N U C L E A R AROMATIC H Y D R O C A R B O N S MCL SW8310 Units: ug/L 
Acenaphthene ND 0.12 1 03/15/01 5:37 KA 611376 
Acenaphthylene ND 0.12 1 03/15/01 5:37 KA 611376 
Anthracene ND 0.12 1 03/15/01 5:37 KA 611376 
Benz(a)anthracene ND 0.12 1 03/15/01 5:37 KA 611376 
Benzo(a)pyrene ND 0.12 1 03/15/01 5:37 KA 611376 
Benzo(b)fluoranthene ND 0.12 1 03/15/01 5:37 KA 611376 
Benzo(g,h,i)perylene ND 0.12 1 03/15/01 5:37 KA 611376 
Benzo(k)fluoranthene ND 0.12 1 03/15/01 5:37 KA 611376 
Chrysene ND 0.12 1 03/15/01 5:37 KA 611376 
Dibenzo(a,h)anthracene ND 0.12 1 03/15/01 5:37 KA 611376 
Fluoranthene ND 0.12 1 03/15/01 5:37 KA 611376 
Fluorene ND 0.12 1 03/15/01 5:37 KA 611376 
lndeno(1,2,3-cd)pyrene ND 0.12 1 03/15/01 5:37 KA 611376 
Naphthalene ND 0.12 1 03/15/01 5:37 KA 611376 
Phenanthrene ND 0.12 1 03/15/01 5:37 KA 611376 
Pyrene ND 0.12 1 03/15/01 5:37 KA ~i5lT376 

Surr: 1-Fluoronaphthalene 40.7 % 15-96 1 03/15/01 5:37 KA 611376 
Surr: Phenanthrene-d10 80.3 % 33-108 1 03/15/01 5:37 KA 611376 

|Prep Method Prep Date Prep Initials j 

SW3510B n 03/10/2001 8:00 KL 

>URGEABLE AROMATICS _MCL__" SW8021B ~ Units: ug/L 
Benzene N D _ 1 1 03/17/01 5:15 D_R 604381 
Ethylbenzene ND 1 1 03/17/01 5:15 D_R 604381 

Toluene ND 1 1 03/17/01 5:15 D_R 604381 
Xylenes.Total "ND 1 1 03/17/01 5:15 D_R 604381 

Surr: 1,4-Difluorobenzene 8974 % 72-137 1 03/17/01 5:15 D_R 604381 
Surr: 4-Bromofluorobenzene 93.7 % 48-156 1 03/17/01 5:15 D_R 604381 

SULFATE MCL E300 Units: mg/L 
Sulfate 180 2 10 03/09/01 11:53 KM " 594880 

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 

3/30/01 2:28:52 PM 



HOUSTON LABORATORY 
BBBD INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID MW-5 Col lected: 3/8/01 10:15:00 SPL Samp le ID: 01020760-04 

Site: Hobbs, NM 

Analyses/Method 

ALKALINITY, B I C A R B O N A T E 
Alkalinity, Bicarbonate 

ALKALINITY, C A R B O N A T E 
Alkalinity, Carbonate 

CHLORIDE, T O T A L 
Chloride 

Result Rep.Limit 

222 

Dil. Factor QUAL Date Analyzed Analyst 

ND 

152 

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

MCL 

MCL 

MCL 

MCL 

M2320 B 
1 

M2320 B 
1 

E325.3 

Diesel Range Organics 

Surr: n-Pentacosane 

Prep Method 

SW3510B 

J3.56 __°_-22_ 
~95.6 % "l6r-120~ 

J W 8 0 1 5 B 
1 " 
1 

Units: mg/L 
03/12/01 10:15 SN 

Units: mg/L 
03/12/01 10:15 SN 

Units: mg/L 
03/20/01 11:30 CV 

JJnits: mg/L 

Seq. # 

597237 

597337 

610209 

03/20/01 21:51 AM 

03/20/01 21:51 AM" 
609596 
609596 

Prep Date 

b3/To7^0~o"l 7:52 
Prep Initials 
KL 

FLUORIDE- IC 
Fluoride 

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

Surr: 1,4-Difluorobenzene 

0.86 

ND 

91.3 

0.1 

0.T 

% 74-121 

MCL 

MCL 

E300 Units: mg/L 
1 03/09/01 11:53 KM 

SW8015B 
1 

1 

Units: mg/L 
03/17/01 5:42 D_R 
03/17/01 5:42 D R 

594816 

604419 

604419 
Surr: 4-Bromofluorobenzene 94.0 % 55-150 1 03/17/01 5:42 D R 604419 

HARDNESS, T O T A L (TITRIMETRIC, E P T A ) 
Hardness (As CaC03) 440 25 

MCL £130^2_ Units: mg/L 
5 03/21/01 13:30 CV 612348 

H E A D S P A C E G A S A N A L Y S I S MCL RSK147 
Ethane ND 0.0025 1 03/23/01 11:51 A_A 612866 
Ethylene ND 0.0032 1 03/23/01 11:51 A A 612866 
Methane ND 0.0012 1 03/23/01 11:51 A A 612866 

MERCURY, T O T A L MCL SW7470A Units: mg/L 
Mercury ND 0.0002 1 03/21/01 16:24 R_T 610~988 

|Prep Method IPreo Date PreD Initials 

SW7470A 03/21/2001 13.40 n R_T 

METALS BY METHOD 6010B, T O T A L MCL SW6010B Units: mg/L 
Arsenic 0.00974 0.005 1 03/15/01 22:24 NS 602628 
Lead ND 0.005 1 03/15/01 22:24 NS 602628 
Selenium 0.00587 0.005 1 03/15/01 22:24 NS 602628 
Barium 0.055 0.005 1 03/17/01 2:59 E B 605390 
Cadmium ND 0.005 1 03/17/01 2.59 E B 605390 
Calcium 157 0.1 1 03/17/01 2:59 E B 605390 
Chromium 0.0101 0.01 1 03/17/01 2:59 E B 605390 

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 

3/30/01 2:26:55 PM 



® 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Cl ient Sample ID MW-5 Co l lec ted : 3/6701 10:15:00 SPL Sample ID: 01020760-04 

Site: Hobbs, NM 

Analyses/Method 
Magnesium 

Potassium 

Silver 

Sodium 

iPreo Method 

SW3010A 

Result 

~ 1676 

2.25 

ND 

147 

IPrep Date 

03/12/2001 15:00 

Rep.Limit 

0.1 

2 

0.01 

~0.5~ 

jPrep Initials 

MME 

NITROGEN, NITRATE (AS N) MCL 

Dil. Factor QUAL 

_"_" 1 ~ 

1 

1 

E300 

Date Analyzed Analyst Seq. # 

03/17/01 2:59 E_B 605390 

03/17/01 2:59 E_B 605390 

03/17/01 2:59 E.B 605390 

03/17/01 2:59 E B 605390 

Units: mg/L 
Nitrogen, Nitrate (As N) 3.24 0.1 03/09/01 11:53 KM 594837 

P O L Y N U C L E A R AROMATIC H Y D R O C A R B O N S 
Acenaphthene 

Acenaphthylene 

MCL SW8310 Units: ug /L 
ND 0.1 

ND 0.1 

Anthracene ND 

Benz(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Chrysene 

ND 
0.1 

0.1 

ND 

ND 

ND 

ND 

ND 

OJ 
"oT 
"oT 
0.1 

0.1 

03/15/01 6:14 KA 

^ 1 5 / 0 l " 6 : 1 4 KA 

0"3/15/01 6:14 7 < A " 
037"I¥/6I""6 

611377 
611377 
611377 

14 KA 

14 KA 

14 KA" 

03/15/01 6:14 KA 

14 KA 

14 KA 

03/15/01 6: 

03/15/01 6: 

03/15/01 6: 

03/15/01 6: 

611377 

"611377 

6VI377 

611377 

611377 

611377 

Dibenzo(a,h)anthracene 

Fluoranthene 

ND 

Fluorene 

ND 

" N D " 

0.1 

0.1 

0.1 

03/15/01 6: 

03/15/01 6 

14 KA 

U~1<A 
63/15/01 6:14 KA 

611377 

611377 

611377 
lndeno(1,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

Surr. 1-Fluoronaphthalene 

Surr: Phenanthrene-d10 

ND 

"ND 

~ N D " 

"51.4 

77.3 

0.1 

0.1 

0.1 

0.1 

" 15-96 

33-108 

03/15/01 6: 

03/15/01 6: 

03/15/01 6 

63/ i5 /or6 

03/15/01 6 

037l""5/uT6 

14 KA 

14 KA 

14 KA 

14 KA 

14 KA 

14 KA 

611377 

6VT377 

611377 

611377 

611377 

611377 

Prep Method 
SW3510B 

|Prep Date 

03/10/2001 8:00 

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

Ethylbenzene 

Toluene 
Xylenes.Total 

Surr: 1,4-Ditluorobenzene 

Surr: 4-Bromofluorobenzene 

S U L F A T E 
Sulfate 

ND 

ND 

_ND_ 

ND 
"94.y 
90.4 

180 

Prep Initials | 

KL 

1 

1 

1 

1 

% 72-137 

% 48-156 

MCL 

MCL 

SW8021B 
1 

1 

1 
.. ^ 
" l " 

1 

Units^ug/L 
03/17/01 5:42 D_R 

03/17/01 5:42 D_R 

03/17/01 5:42 D_R 

03/17/01 5:42 D. R 

03/17/01 5:42 D_R 

03/17/01 5:42 D R 

10 
E300 Units: mg/L 

03/09/01 11:53 KM 

604384 

604384 

604384 

1304384 

604384 

604384 

594881 

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 
3/30/01 2:28:57 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-O901 

Client Sample ID MW-7 Col lec ted : 3/8/01 10:50:00 SPL Sample ID: 01020760-05 

Site: Hobbs, NM 

Analyses/Method 

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

Surr: 1,4-Difluorobenzene 

Surr: 4-Bromofluorobenzene 

H E A D S P A C E G A S ANALYSIS 
Ethane 
Ethylene 
Methane 

P U R G E A B L E AROMATICS 
Benzene 

Ethylbenzene 

Toluene 

Xylenes.Total 
Surr: 1,4-Difluorobenzene 

Surr: 4-Bromofluorobenzene 

Result 

ND 

91.3 

99.0 

Rep.Limit Dil. Factor QUAL Date Analyzed Analyst 

0.1 

% 74-121 

% 55-150 

ND 

" N D " 

0.0025 

ND 

ND 

" " N D " 

ND 

~93~1~ 

90.1 

0.0032 

0.0012 

% 72-137 

% 48-156 

MCL 

MCL 

M C L 

SW8015B Uni ts jmg/L 
1 " 03/17/01 6:09 D_R 

'" 1_ 03717/01 6:09 D_R 

~ 1 03/17/01 6:09 D R 

_ R § K 1 4 7 Units: mg/L 
1 03/23/01^2:061 A_A 

1 03/23/01 12:06 A_A 

T " ""03/23/01 12:06 ""A A 

SW8021B 
" 1 

1 
1 
1 """""' 

~T _ 
1 

Units: ug/L 
03/17/01 6:09 D R 

03/17/01 6:09 D_R 

03/17/dl" 6:09 D_R 

03/17/01 6:09 D_R 

03/17/01 6:09 D_R 

03/17/01 6:09 D R 

Seq.# 

604420 

604420 

604420 

"612869 
612869 

612869 

604385 
604385 
604385 
604385 
604385 
"604385 

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 

3/30/01 2:28:58 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID MW-8 Col lected: 3/9/01 9:10:00 A SPL Sample ID: 01020760-06 

Site: Hobbs, NM 

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

ALKALINITY, B I C A R B O N A T E 
Alkalinity, Bicarbonate 252 - —g 

MCL M2320 B 
1 

Units: mg/L 
03/12/01 10:15 SN 597239 

ALKALINITY, C A R B O N A T E 
Alkalinity, Carbonate ND 2 

MCL M2320 B 
1 

Units: mg/L 
03/12/01 10:15 SN 597339 

CHLORIDE, T O T A L 
Chloride 250 5 

MCL E325.3 
5 

Units: mg/L 
03/20/01 11:30 CV 610210 

D I E S E L RANGE O R G A N I C S MCL SW8015B Units: mg/L 
Diesel Range Organics 1.6 0.29 1 03/20/01 22:29 AM 609600 

Surr: n-Pentacosane 108 % 18-120 1 03/20/01 22:29 AM 609600 

^reD Method I PreD Date PreD Initials 

SW3510B j03/10/2001 7:52 KL 

F L ^ O R I D E - I C 
Fluoride 

MCL 
0.66 0.1 

E300 Units: mg/L 
1 03/10/01 15:14 KM 

GASOLINE RANGE ORGANICS 
Gasoline Range Organics 

Surr: 1,4-Difluorobenzene 

MCL 
ND 

92.3 % 
0.1 

74-121 

JJW8015B 
1 

Units: mg/L 
03/17/01 6:36 D~R 

03/17/01 6:36 D R 

594896 

"604421 
604421 

Surr: 4-Bromofluorobenzene 95.7 % 55-150 03/17/01 6:36 D R 604421 

HARDNESS, T O T A L (TITRIMETRIC, EPTA) 
Hardness (As CaC03) 590 

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

Ethylene 

Methane 

MERCURY, T O T A L 
Mercury 

ND 

"ND 

ND 

50 

0.0025 

0.0032 

0.0012 

MCL 

MCL 

E130.2 
10 

RSK147 

Units: mg/L 
03/21/01 13:30 CV 

Units: mg/L 
03/23/01 13:02 A_A 

03/23/01 13:02 A_A 

03/23/01 13:02 A A 

612349 

612877 
612877 
612877 

MCL SW7470A 
ND 0.0002 

jPrep Method 

SW7470A 
IPrep Date 
lM/^1/20dl"f3:40" 

jPrepJnitials} 

1 R T ~ 1 

METALS BY METHOD 6010B, TOTAL 
Arsenic 0.0061 0.005 
L e a d N D 0.005 

Selenium ND 0.005 

Barium 0.0512 0.005 

Cadmium ND 0.005 

Calcium 183 0.1 

Chromium ND 0.01 

MCL 

1 

SW6010B 

Units: mg/L 
03/21/01 16:24 R T 

Units: mg/L 
03/15/01 22:29 NS 

03/15/01 22:29 NS 

03/15/01 22:29 NS 

03/17/01 3:04 E.B 

E_B 

E_B 

E B 

610989 

03/17/01 3:04 

03/17/01 3:04 

03/17/01 3:04 

602629 
602629 
602629 
605391 
605391 
605391 

"605391 

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 

3/30/01 2:29:02 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID MW-8 Collected: 3/9/01 9:10:00 A SPL Sample ID: 01020760-06 

Site: Hobbs, NM 

Analyses/Method 
Magnesium 

Potassium 

Silver 

Sodium 

Result 

37.4 

2.94 

ND 

118 

Rep.Limit 

o.i 
2 

0.01 

0.5 

• i l . Factor QUAL Date Analyzed Analyst 

03/17/01 3:04 EJ3 

O m f m 3:04 E jB 

1)3717/01 3:04 E 3 
03/17/01 3:04 E B 

Seq. # 

605391 

605391 

605391 

605391 

jPrep Method 

SW3010A 

I Prep Date 

03/12/2001 15:00 

NITROGEN, NITRATE (AS N) 

[Prep Initials 

MME " """; 

MCL E3Q0 Units: mg/L 
Nitrogen, Nitrate (As N) 0.664 0.1 1 03/10/01 15:14 KM 594956 

POLYNUCLEAR AROMATIC HYDROCARBONS MCL 
Acenaphthene 

Acenaphthylene 

Anthracene 

Benz(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Chrysene 

ND 0.12 

ND 0.12 

ND 0.12 
ND 0.12 

ND 
"ND 

0.12 
0.12 

ND 

ND 

ND 

0.12 
0.12 

0.12 

ug/L 
1:51 KA 

SW8310 Un i t s : 
03/15/01 6:: 

03/15701 6:51 KA 

03/15/01 "6:51 KA 
03/15/01 6:51 KA 

037l5/0llT~ 
03/T57oT6 

51 KA 
51 KA 

03/15/01 6: 

03/15/01 6: 

03/15/01 6: 

51 KA 

51 KA 

51 KA 

611378 
611378 

_611378 

611378 

611378 

611378 

611378 

611378 

611378 
Dibenzo(a,h)anthracene 

Fluoranthene 

Fluorene 

ND 

ND 

0/12 

0.12 
03/15/01 6:! 

""03/15701 6:! 
ND 0.12 

1:51 KA 

1:51KA 

03/'157ol"6.:5l"l<A" 

611378 
¥l1378 

611378 
lndeno(1,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

Surr: 1-Fluoronaphthalene 

ND 

ND 

ND 

_jsi6_ 
T3.5"" 

0.12 

_ai2 
~ai2 
6T2" 

% 15-96 

Surr: Phenanthrene-d10 70.0 % 33-108 

03/15/01 6: 

03/15/01 6 

03/15/01 6 

03/15/01 6 

O3/T5/0T6: 

03/15/01 6 

51 KA 

51 KA 

51 KA 

51 KA 

51 KA 

51 KA 

611378 

6l1378 

l i i 1378 

611378 

6ir378 

611378 

IPrep Method 

SW3510B 

Prep Date 

03/10/2001 8:00 

PURGEABLE AROMATICS 
Benzene 

Ethylbenzene 

Toluene 

Xylenes.Total 

Surr: 1,4-Difluorobenzene 

Surr: 4-Bromofluorobenzene 

SUJJFATE 
Sulfate 

ND 

ND 

ND 

" N D " 

"92T 
90.6 

240 

Prep Initials 

% 
% 

KL 

1 

1 

1 

T 
72~137~ 

48-156 

MCL SW8021B 

MCL 

Units: ug/L 
03/17/01 6:36 D R 

03/17/01 6:36 D_R 

03/17/01 6:36 D_R 

T37l770"l 6:36 6 R 

20 

03/17/01 6:36 D_R 

03/17/01 6:36 D_R 

E300 Un i ts j rngJL 
03/12/01 9:30" KM 

604386 

604386 

604386 

J504386 

"604386 

604386 

596734 

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 

3/30/01 2:29:03 PM 



® 

HOUSTON LABORATORY 
B8B0 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Client Sample ID MW-9 Collected: 3/8/01 11:50:00 SPL Sample ID: 01020760-07 

Site: Hobbs, NM 

Analyses/Method 

ALKALINITY, B I C A R B O N A T E 
Alkalinity, Bicarbonate 

Result 

252 

Rep.Limit Dil. Factor QUAL Date Analyzed Analyst 

ALKALINITY, C A R B O N A T E 
Alkalinity, Carbonate 

CHLORIDE, TOTAL 
Chloride 

ND 

127 

MCL 

MCL 

MCL 

M2320 B 
1 

M2320 B 
T 

E325.3 

JJnits: mg/L 
03/12/01 10:15 SN 

Units: mg/L 
03/12/01 10:15 SN 

JJnits: mg/L 
03/20/01 11:30 CV 

Saq.# 

597240 

597340 

610211 

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

Surr: n-Pentacosane 

MCL SW8015B 
1.4 0.24 

107 % 18-120 

Units: mg/L 
03/20/01 23:07 AM 

03/20/01 23:07 AM 

609602 
669602 

Prep Method ]Prep Date^ 

SW3510B [03/10/2001 7j52^ 

Prep Initials 

KL 

FLUORIDE- IC 
Fluoride 

MCL E300 
0.92 0.1 

Umts^mg/L 
03/09/01 11:53 KM 

GASOLINJE RANGJE O R G A N I C S 
Gasoline Range Organics 

Surr: 1,4-Difluorobenzene 

MCL 
ND 

93.0 

0.1 

% 74-121 

SW8015B^ 
r 
1 

Uni tsMng/L_ 
03/17/01 7:03 D_R 

03/17/01 7:03 D R 

594817 

604422 

604422 
Surr: 4-Bromofluorobenzene 96.0 % 55-150 03/17/01 7:03 D R 604422 

HARDNESS, T O T A L (TITRIMETRIC, EDTA) 
Hardness (As CaC03) 1000 

MCL E130.2 

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

Ethylene 

Methane 

MERCURY, T O T A L 

ND 
ND 
ND 

50 

0.0025" 
^6.oo3T 
"6.0612" 

10 
Units: mg/L 

03/21/01 13:30 CV" 

MCL RSK147 Units: mg/L 
03/23/01 13:12 A_A 

03/23/01 13:12 A A 

03/23/01 "13:12 A A 

612351 

612882 

612882 

MCL SW7470A 
Mercury ND 0.0002 

|Prep Method 

ISW7470A"" 
[PrepDate 

T03/2^/¥60lT3:46 
Prep Initials 1 

R T | 

M E T A L S BY METHOD 6010B, T O T A L MCL 

1 

SW6010B 
Arsenic 

Lead 

Selenium 

Barium 

Cadmium 

Calcium 

Chromium 

0XJ13 

0.06597" 

0.0054 

""67 111'" 

ND 

381 

0.013 

0.005 

"6.665" 
0.005 

0.005 

0005" 

0.1 

0.01 

Units: mg/L 
03/21/01 16:24 R T 

Units: mg/L 

612882 

610990 

03/15/01 22:35 

03/15/01 22:35 

03/15/01 22:35 

03/17/01 3:08 

03/17/01 3:08 

03/17/01 3:08 

03/17/01 3:08 

NS 

NS 

NS 

E_B 

E B 

E_B 

E B 

602630 
602630 
602630 
605392 
605392 
605392 
605392 

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 

3/30/01 2:29:07 PM 



HOUSTON LABORATORY 
BB80 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-4)901 

Client Sample ID MW-9 Collected: 3/8/01 11:50:00 SPL Sample ID: 01020760-07 

Site: Hobbs, NM 

Analyses/Method 

Magnesium 

Potassium 

Silver 

Sodium 

Result 

2872 

3.84 

ND 

119 

Rep.Limit 

0.01 

0.5 

• i l . Factor QUAL Date Analyzed Analyst 

03/17/01 3:08 E_B 

03/17/01 3:08 E B 

03/17/01 3:08 E_B 

03/17/01 3:08 E B 

Seq^# 
605392 
605392 

"605392 
605392 

Prep Method 

SW3010A 

|Prep Date 

"|03H2/20oTl5r6o" 
Prep Initials 

MME 

NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L 
Nitrogen, Nitrate (As N) 7.9 0.1 1 03/09/01 11:53 KM 594838 

P O L Y N U C L E A R AROMATIC H Y D R O C A R B O N S MCL 
Acenaphthene 

Acenaphthylene 

Anthracene 

Benz(a)anth racene 

Benzo(a)pyrene 

Benzo(b Jfluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Chrysene 

ND 

ND 

ND 
N D " 

N D " 

0.12 

0.12 

u7lY 
0.12 

SW8310. Units 
03/15/01 7: 

03/15/01 7 

03/15/01 7 

ND 

ND 
"NCT 
ND 

0.12 

0.12 

0.12 

0.12 

0.12 

03/15/01 7: 

~03/T5/6l~7 

03/15/0J7 
o7vi"5/oT"7 
03/15/01 7: 

03/15/01 7: 

ug/L 
28 KA 

28 KA 

28 "KA 

28 KA 

28 KA 

28 KA 

28 KA 

28 KA 

28 KA 

611379 

611379 

611379 

611379 

611379 

6lT379 

611379 
611379 
611379 

Dibenzo(a,h)anthracene 

Fluoranthene 

Fluorene 

ND 

ND 
"ND 

0.12 

b7l2 
03/15/01 7 

03/15/01 7 

0.12 

28 KA 

28 KA 
03/15/01 7:28 KA 

611379 
611379 
611379 

lndeno(1,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

Surr: 1-Fluoronaphthalene 

ND 
" N D " 

~ND 

"3273 

0.12 

0.12 

% 

0.12_ 

67j2 
15-96 

Surr: Phenanthrene-d10 50.2 % 33-108 

J33/15/01 7:28 KA 

03/15/01 7:28 KA 

' : 2 8 K A " 

:28 KA 

03/15/01 7:28 KA 

03/15/01 7:: 

03/1^/0l"77: 

"63/15/01" 77: 

611379 

"611379 

611379 

~6lT379 

J1137~9 

611379 

Prep Method 

SW3510B 

iPrepTJate 

|03/16/2001" 8:00 
Prep Initials I 
KL I 

P U R G E A B L E AROMATICS 
Benzene 

Ethylbenzene 

Toluene 

Xylenes.Total 

Surr: 1,4-Difluorobenzene 

Surr: 4-Bromofluorobenzene 

S U L F A T E 
Sulfate 

MCL SW8021B 
ND 

ND 

ND 

" "N D 

92.8 
90.7 

1 

1 

1 

1 

% 72-137 

% 48-156 

MCL E300 
150 10 

JJnits: ug/L 
03/17/01 7:03 D .R 

03/17/01 7:03 D_R 

03/17/01 7:03 D_R 

03/17/01 7:03 D_R 

03/17/01 7:03 D_R 

03/17/01 7:03 D_R 

Units: mg/L 
03/09/01 11:53 KM 

604387 

604387 

604387 

604387 

604387 

604387 

" 594882 

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 

3/30/01 2:29:08 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID MW-10 Col lec ted : 3/9/01 9:30:00 A SPL Sample ID: 01020760-08 

Site: Hobbs, NM 

Analyses/Method 

ALKALINITY, B I C A R B O N A T E 
Alkalinity, Bicarbonate 

ALKALINITY, C A R B O N A T E 
Alkalinity, Carbonate 

CHLORIDE, T O T A L 
Chloride 

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

Surr: n-Pentacosane 

Result Rep.Limit • i l . Factor QUAL Date Analyzed Analyst 

566 

ND 

879 10 

3.4 _ 0.26 

131MI % 18-120 

MCL 

MCL 

MCL 

MCL 

M2320 B 
1 

M2320 B 
1 

E325.3 
10 

SW8015B 

r 

Units: mg/L 
03/12/01 10:15 SN 

Units: mg_/L_ 
03/12/01 10:15 SN 

JJnits: mg /L 
03/20/01 11:30 CV 

UnitejjTjgVL 
03/20/01 21:51 AM 
03/20/01 21:51 AM 

Seq. # 

597241 

597341 

610212 

609623 
609623 

Prep Method 

SW3510B 

Prep Date 

03/76/2001i 7:52" 

Prep Initials 

KL 

FLUORIDE- IC 
Fluoride 

GASOLINE R A N G E ORGANICS 
Gasoline Range Organics 

Surr: 1,4-Difluorobenzene 

1.2 

0.2 

91.7 

0.1 
MCL 

MCL 

E300 

0.1 
% 74-121 

Units: mg/L 
03/10/0115:14 KM 

SW8015B Units^mg/L 
1 03/19/01 1:50 D_R 

1 03/19/01 1:50 D R 

594899 

605448 
605448 

Surr: 4-Bromofluorobenzene 97.7 % 55-150 1 03/19/01 1:50 D R 605448 

HARDNESS, T O T A L (TITRIMETRIC, E P T A ) 
Hardness (As CaC03) 1300 120 

H E A D S P A C E G A S ANALYSIS 

MCL 

MCL 

E130.2 

25 
Units: mg/L 

03/21/01 13:30 CV 612352 

RSK147 
Ethane 

Ethylene 

Methane 

MERCURY, T O T A L 
Mercury 

ND 

" N D " 

~ N D " 

" N D 

0.0025 
0.0032 

0.0012 

Units: mg/L 
03/23/01 13:24 A_A 

"63/2376713:24 A T A 

03723/01 13:27 A " A 

MCL 
0.0002 

SW7470A Units: mg/L 
1 03/21/01 16:24 R T 

J J 1 2 8 8 B 

"1^2888 

6 72888 

610991 

Prep Method 

SW7470A 

iPrep Date 

103721/2001 1376 

METALS BY METHOD 6010B, TOTAL 
Arsenic 

Lead 

Selenium 

Barium 

Cadmium 

Calcium 

Chromium 

0.133 

676~222~~ 

ND 

" " 023_ 

" " N D " 

331 

0.0109 

Prep Initials 

R T 

0.005 
0.005 

0.005 

"6.rj05 

o7oo5" 
0.1 

0.01 

MCL SW6010B Units: mg/L 
1 _ J 03/15/01 22:40 NS 602631 

1 03/15/01 22:40 NS 602631 

1 03/15/01 22:40 NS 602631 

1 03/17/01 3:12 E. B 605393 

1 03/17/01 3:12 E_3 605393 

1 03/17/01 3:12 E_B 605393 

1 03/17/01 3:12 E B 605393 

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 

3/30/01 2:29:12 PM 



HOUSTON LABORATORY 
88B0 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Cl ient Sample ID MW-10 Col lec ted: 3/9/01 9:30:00 A SPL Sample ID: 01020760-08 

Site: Hobbs, NM 

Analyses/Method 
Magnesium 

Potassium 

Silver 

Sodium 

Result 

9577 
19.5 

ND 

410 

|Prep Method 

SW3010A 

| Prep Date 

03/12/2001 15:00 

Rep.Limit 

0.1 

2 _ 
0.01 " 

0.5 

[Prep Initials [ 

|MME~7"~" | 

NITROGEN, NITRATE (AS N) MCL 

Dil. Factor QUAL 

1 "_ 

1 

1 

1 

E300 

Date Analyzed Analyst 

03/17/01 3:12 E_B 

03/17/01 3:12 E_B 

03/17/01 3:12 E_B 

03/17/01 3:12 E B 

Units: mg/L 

Seq^# 
605393 
605393 
605393 
605393 

Nitrogen, Nitrate (As N) ND 0.1 03/10/01 15:14 KM 594962 

P O L Y N U C L E A R AROMATIC H Y D R O C A R B O N S MCL SW8310 
Acenaphthene 

Acenaphthylene 

Anthracene 

Benz(a)anth racene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Chrysene 

ND 

"6777 
ND 

ND 
ND 

ND 

ND 

ND 

ND 

0.15 

' 0.15 

"67l5" 
0.15 

0.15 

o i y 
"o7l5 

0.15 

0.15 

Umts 
03/15/01 8 
03/15/61 8 
03/15/01 8 

"03/15/6il 8: 
03/15/01 8 
03/T5"/0lll 
63M57678 
03/15/01 8 

03/15/01 8 

: u g / L 
05 KA 

05 KA 

05 KA 

05 KA" 

05 KA 

05 KA 

05 KA 

05" 7<A~ 

05 KA 

611380 

611380 

611380 

611386 

611380 

611380 

~6Tl386 

6 T T 3 8 0 

611380 
Dibenzo(a,h)anthracene 

Fluoranthene 

ND 0.15 
ND 

Fluorene ND 

0.15 
6.15" 

J ^15 /01 8:05 KA 

"63/15/01 8:65"~7KA" 

611380 

611380 
03/15/01 8:05 KA 611380 

lndeno(1,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

Surr: 1-Fluoronaphthalene 

Surr: Phenanthrene-d10 

ND 

0.15 

ND 
ND 

38.4 

67.8" 
% 

IPrep Method 

SW3510B 

|Prep Date 

10377672001 8:00 

0.15^ 

~67'5 
OTIJT 

15-96 

33-108 

Prep Initials 

03/15/01 8 

03/15/oVB: 

JD3/15/01 8: 

03/15/01 8 

J)3/i5/0l"8" 

03/15/01 8 

05 KA 

05 KA 

05 KA 

05 KA 

05 KA 

05 KA 

611380 

611380 

617386 

611380 

611380 

611380 

PURGEABLE AROMATICS 
Benzene 

Ethylbenzene 

Toluene 

Xylenes.Total 

Surr: 1,4-Difluorobenzene 

Surr: 4-Bromofluorobenzene 

S U L F A T E 
Sulfate 

3.4 

ND 

J.1 
TND" 

93.3 

86.7 

270 

KL 

1 

1 

1 

r 
% 72-137 

% 48-156 

1 
MCL SW8021B Units: ug/L 

03/19/01 17:25 D_R 

03/19/01 17:25 D_R 

03/19/01 17:25 D_R 

03/19/01 17:25 D R 

03/19/01 17:25 D_R 

03/19/01 17:25 D R 

606725 

606725 

606725 

606725 

606725 

606725 

MCL E300 
20 

Units: mg/L 
03/12/01 9:30 KM 596738 

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 

3/30/01 2.29.14 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID MW-11 A Col lec ted: 3/8/01 3:15:00 P SPL Sample ID: 01020760-09 

Site: Hobbs, NM 

Analyses/Method 

ALKALINITY, B I C A R B O N A T E 
Alkalinity, Bicarbonate 

Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst 

646 

ALKALINITY, C A R B O N A T E 
Alkalinity, Carbonate 

CHLORIDE, T O T A L 
Chloride 

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

Surr: n-Pentacosane 

ND 

1720 25 

MCL 

MCL 

MCL 

MCT 

M2320 B 
1 

Units: mg/L 
03/12/01 10:15 SN 

Seq. # 

597243 

Prep Method 

SW3510B 

Prep Date 

03/10/2001 7:52" 

2.2 0.25 

108 % 18-120 

[Prep Initials 
IKL j 

M2320 B^ 
1 

E325.3 
25 

SW8015B 
1 

1 

Units: mg/L 
03/12/01 10:15 SN 

Units: mg/L 
03/20/01 11:30 CV 

Units: mg/L 
03/20/01 21:12 AM 

03/20/01 21:12 AM 

597343 

610214 

609622 
609622 

FLUORIDE- IC 
Fluoride 

MCL E300 
1.1 0.1 

GASOLINE RANGE O R G A N I C S 
Gasoline Range Organics 

Surr: 1,4-Difluorobenzene 

MCL 
ND 

90.1 % 
0.5 

74-121 

SW8015B 
5 
5 

Units: mg/J_ 
03/09/01" 11:53 KM 

Units: mg/L 
03/19/01 2:17 D_R 

03/19/01 2:17 D R 

594818 

605449 
605449 

Surr: 4-Bromofluorobenzene 91.3 % 55-150 03/19/01 2:17 D R 605449 

HARDNESS, T O T A L (T ITRIMETRIC, E P T A ) 
Hardness (As CaC03) 1900 

MCL E130.2 
120 25 

UnitsMTtg/L 
"03/21/01 13:30" CV 612354 

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

Ethylene 

Methane 

MCL RSK147 
ND 

ND 

0.0028 

0.0025 
"0.003Y 
0.0012 

Units: mg/L 

MERCURY, T O T A L 
Mercury 

IPrep Method 

jSvV7470A 

MCL 
ND 

IPrep Date 

03/21/2001 13:40 

METALS BY METHOO 6010B, T O T A L 
Arsenic 

Lead 

Selenium 

Barium 

Cadmium 

Calcium 

Chromium 

0.08 

0.01T9" 

ND 

OAW 
ND 

466 

0.0392 

0.0002 

|Prep Initials) 

R_T 

" 0.005 
0.005 
0.005 

MCL 

0.005 

0.5 

"" 0.01 

1 

1 

1 

SW7470A 
1 

SW6010B 
1 

1 _ 

1 

1 

5 
1 

03/23/01 13:35 A A 

03/23/01 13:35 A A 

03/23/01 13:35 A_A 

Units: mg/L 
03/21/01 16:24 R T 

Units: mg/L 
03/15/01 22:45 NS 

03/15/01 22:45 NS 

_03/15/01 22:45 NS 

03/17/01 3:16 E_B 

03/17701 3:16 " E " 3 

03/20/01 15:59 E_B 

03/17/01 3:16 E B 

612893 

612893 

672893 

610992 

602632 
602632 
602632 
605394 

"605394 
608949 
605394 

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 

3/30/01 2:29:17 PM 



HOUSTON LABORATORY 
8680 INTERCHANGE DRIVE 

HOUSTON, TEXAS 7705* 

(713) 660-0901 

Client Sample ID MW-11 A Collected: 3/8/01 3:15:00 P SPL Sample ID: 01020760-09 

Site: Hobbs, NM 

Analyses/Method 
Magnesium 

Potassium 

Silver 

Sodium 

[Prep Method 

SW3010A 

Result 

93.4 

33.5_ 

TND 

801 

Prep Date 

03/12/2001 15:00 

Rep.Limit 

0.1 

' 2 " 
o~oi_ 
2.5 

IPrep Initials 

MME 

Dil. Factor QUAL 
1 

1 "' 

5 

Date Analyzed Analyst Seq. # 

03/17/01 3:16 E..B 605394 

03/17/01 3:16 E..B "605394 

03/17/01 3:16 E_B 605394 

03/19/01 20:24 E B 606984 

03/12/2001 15:00 

NITROGEN, NITRATE (AS N) 
Nitrogen, Nitrate (As N) ND 

POLYNUCLEAR AROMATIC H Y D R O C A R B O N S 
Acenaphthene 

Acenaphthylene 

ND 

0.35 

0.1 

CL13 
"o7l3 

MCL 

MCL 

E300 

SW8310 

Units: mg/L 
03/09/01 11:53 KM 

Anthracene 

Benz(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Fluoranthene 

Fluorene 

lndeno(1,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

Surr: 1-Fluoronaphthalene 

Surr: Phenanthrene-d10 

ND 
ND 

ND 

ND 

ND 

0.13 

JX13_ 

"aiT" 

ND_ 
IND" 

ND 

ND 

0.13 

_0.1_3 

JT/K3 

"6777 
0.13 

"aiiT 
ND 

ND 

ND" 

ND 

57.9 

69.2 

0.13 

0.13 

_ 0.13 

~ 0.13 

0.13 

15-96 

33-108 

Units 
03/15/01 8 

"03/l5/6l~8 

ug/L 
42 KA 

42 KA 

594839 

611381 

03/15/01 8 

03/15/01 8 

42 KA 

42 KA 

J)3/1j5/01 8:42 KA 

1.42 KA 03/15/01 8 

03/15/01 8 

03/15/01 8 

42 KA 

:42 KA 

42 KA 

42 KA 
03/15/01 8:42 KA 

3:42 KA 

03/15/01 8: 

03/15/01 8: 

_611381 
611381 
611381 
~6113B1 
611381 
611381 
611381 
611381 
611381 

"611381 
03/15/01 8 

03/15/01 8 

03/15/01 8 

03/15/01 8 

03/15/01 8 

03/15/01 8 

03/15/01 8 

:42 KA 

42 KA 

:42 KA 

42 KA 

42 KA 

42 KA 

611381 

611381 

611381 

"611381 

611381 

611381 

611381 

|Prep Method 

ISW3510B" 

[Prep Date 

I037T0/2661"sTrjo" 
[Prep Initials | 

KL J 
PUJRGJzABLE AROMATICS 

Benzene 
MCL SW8021B 

Ethylbenzene 

12 

" N D " 

JJnits^ug/L 
03/19/01 19:39 D R 

Toluene 

Xylenes.Total 

Surr: 1,4-Difluorobenzene 

Surr: 4-Bromofluorobenzene 

ND 

ND 

92 5 

90T2 
% 
%' 

5_ 

5 

72737 
78756 

03/19/01 19:39 D R 

03/19/01 19:39 D_R 

03/19/01 19:39 D_R 

7l37l9/0T79r39 D_R" 
03/19/01 79-39 D R~ 

606730 
606730 
606730 
606730 

7576730 
606730 

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 
3/30/01 2:29:18 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Client Sample ID MW-11 A Collected: 3/8/01 3:15:00 P SPL Sample ID: 01020760-09 

Site: Hobbs, NM 

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

MCL E300 Units: mg/L 
330 4 20 03/09/01 11:53 KM 594883 

Analyses/Method 

S U L F A T E 
Sulfate 

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 
3/30/01 2:29:19 PM 



HOUSTON LABORATORY 
B8B0 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID MW-12 Collected: 3/8/01 4:10:00 P SPL Sample ID: 01020760-10 

Site: Hobbs, NM 

Analyses/Method 

ALKALINITY, B I C A R B O N A T E 
Alkalinity, Bicarbonate 

Result 

475 

Rep.Limit Dil. Factor QUAL Date, Analyzed Analyst 

ALKALINITY, C A R B O N A T E 
Alkalinity, Carbonate 

MCL 

MCL 

M2320 B 
1 

M2320 B 

CHLORIDE, T O T A L 
Chloride 

ND 

586 

1 

10 

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

Surr: n-Pentacosane 

MCL 

MCL 

E325.3 
10 

_ U n i t s : mg /L 
03/12/01 10:15 SN 

Unite: mg/L 
03/12/01 10:15 SN 

Units: mg/L 
03/20/01 11:36 CV 

Seq. # 

597245 

597345 

"610215 

SW8015B 
2.1 

127MI 

0.27 
%" 18-120 

1 
Units: mg/L 

03/20/01 20:34 AM 

03/20/01 20:34 AM 
609621 
609621 

Prep Method 

SW3510B 

| Prep Date 

03/10/20dr7:5T 
Jprep Initials] 

KL j 

FLUORIDE- IC 
Fluoride 

GASOLINE RANGE ORGANICS 

Gasoline Range Organics 

Surr: 1,4-Difluorobenzene 

1.9 

_orr 
89.7 

0.1 
MCL 

MCL 

E300 Units: mg/L 
03/09/01 11:53 KM 

0.1 
% 74-121 

SW8015B 
1 
1 

Units: mg/L 
'03/19/01 2:44 D_R 

03/19/01 2:44 D R 

594821 

605450 
605450 

Surr: 4-Bromofluorobenzene 91.3 % 55-150 1 03/19/01 2:44 D R 605450 

HARDNESS, T O T A L (TITRIMETRIC, EDTA) 
Hardness (As CaC03) 1300 

MCL E130.2 
120 25 

H E A D S P A C E G A S ANALYSIS 
Ethane 

Ethylene 

Methane 

MCL 
ND 

"ND 

ND" 

0.0025 

"00032 

"00012" 

RSK147 
1 

"l 

Units: mg/L 
03/21/01 13:30 CV" 

Units: rng/L 

612355 

03/23/01 13:46 A A 

MERCURY, T O T A L 
Mercury 

MCL 
ND 0.0002 

SW7470A 
1 

i Prep Method 

SW7470A 

jPrep Date 

03/21/2001 13:40 
Prep Initials 

M E T A L S BY METHOD 6010B, T O T A L 
Arsenic 

Lead 

Selenium 

Barium 

Cadmium 

Calcium 

Chromium 

0.0445 

0.00627 

ND 

0.603 

ND 

338 

0.0469 

R T 

0.005 
MCL SW6010B 

0.005 

0.005 

0.005 

0.005 

0.1 

0.01 

03/23/01 13:46 A_A 

"63723/61 13:46 A_A 

Units: mg/L 
03/21/01 16:24 R T 

Units: mg/L 
03/15/01 0:21 NS 

03/15/01 0:21 NS 

03/15/01 0:21 NS 

03/16/01 3:18 E B 

03/16/01 3:18 E_B 

03/16/01 3:18 E_B 

03/16/01 3:18 E B 

612897 

"]6T2_897 

T12897 

"6109~93 

601645 

601645 

601645 

603713 

603713 

603713 

603713 

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 

3/30/01 2.29:22 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713)660-0901 

Client Sample ID MW-12 Collected: 3/8/01 4:10:00 P SPL Sample ID: 01020760-10 

Site: Hobbs, NM 

Analyses/Method 
Magnesium 

Potassium 

Silver 

Sodium 

Result 

95T3" 

47.2 ~ 

ND 

185 

[Prep Method 

SW3010A 

iPrejj Date 

03/13/2001 9:00 

Rep.Limit 

2 

6.01" 

0.5 

Prep Initials] 

• i l . Factor QUAL Date Analyzed Analyst 

MW 

NITROGEN, NITRATE (AS N) M C L E300 

03/16/01 3:18 E_B 

03/16/6l 3:18" EJ3 

03/16/01 3:18 E_B 

03/16/01 3:18 E 8 

Units: mg/L 

S e c L # 

603713 

603713 

603713 

603713 

Nitrogen, Nitrate (As N) ND 0.1 03/09/01 11:53 KM 594842 

P O L Y N U C L E A R AROMATIC H Y D R O C A R B O N S M C L SW8310 
Acenaphthene 

Acenaphthylene 

Anthracene 

Benz(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Chrysene 

ND 
ND" 

"ND" 

ND " 

ND 

ND 

7\D"" 
"ND"" 
ND 

0.13 

"oVi^ 
0TT3" 
0.13 

0.13 

0.13 

J1J3 
"b".13 
0.13 

Units 
03/15/01 9: 

03/15/01 9 

03/15/01 9 

03/15/01 9 

03/15/01 9: 

J33/T5/0r9j 

"63/15/01" 9: 
03/15/01 9 

03/15/01 9 

:ug/L 
20 KA 
20 KA 
20 KA 
20 KA 
20 KA 
20 KA 
20 KA 
20 KA 
20 KA 

611382 
611382 
611382 
611382 
611382 
611382 

611382 
611382 

611382 
Dibenzo(a,h)anthracene 

Fluoranthene 

Fluorene 

ND 0.13 

ND 

ND 

0.13 
"0"13" 

03/15/01 9:20 KA _ 611382 

63715/61 9:20 KA 6lT382 

03/15/0 l"9T20 KA "¥ l1382 

lndeno(1,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 
Surr: 1-Fluoronaphthalene 
Surr: Phenanthrene-d10 

ND 

~N~D_ 

"ND" 

"35T4" 

0.13 

0.13 

6.13 
0.13 

63.5 
% 

"%" 

J 5 - 9 6 

33 l08 " 

03/15/01 9:20 KA 

•:20 KA 

:20 KA 

•:20 KA 

l:20~~KA 

03715/01 9:20 KA 

03/15/01 9:: 

"03/1576r97: 
03/15/01 9:: 

"03/15/6l 9:: 

611382 

"6Tf382 

6T1382 

611382 

611382 

"611382 

Preo Method 

"sW3510B 
[Prep Date 

]03/10/26o"r8":6o 
IPrep Initials! 

P U R G E A B L E AROMATICS 
Benzene 

Ethylbenzene 

Toluene 

Xylenes.Total 

Surr: 1,4-Difluorobenzene 

Surr: 4-Bromofluorobenzene 

S U L F A T E 
Sulfate 

14 

ND 

ND 

ND 

102 

104 
% 
% 

KL 

1 

1 

1 

72-137 

48-156 

M C L SW8021B JJnits: ug/L 

MCL 
300 

03/19/01 17:52 D_R 

03/19/01 17:52 D_R 

03/19/01 17:52 D_R 

~ " 03/19/01 17:52 D_R 

03/19/01 17:52 D R 

03/19/01 17:52 D_R 

E300 Units: mg/L 
20 03/09/01 11:53 KM 

606726 

606726 

606726 

606726 

"606726 

606726 

594886 

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 

3/30/01 2:29:24 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID MW-13 Collected: 3/8/01 2:30:00 P SPL Sample ID: 01020760-11 

Site: Hobbs, NM 

Analyses/Method 

ALKALINITY, BICARBONATE 
Alkalinity, Bicarbonate 

Alkalinity, Carbonate 

CHJ^RjPE, TOTAL 
Chloride 

DIEJSEL^RANGE ORGANICS 
Diesel Range Organics 

Surr: n-Pentacosane 

Result Rep.Limit 

131 

ND 

276 

2 _ 0.24 

152MI % 18-120 

Dil. Factor QUAL Date Analyzed Analyst Seq.# 

MCL 

MCL 

MCL 

MCL 

M2320 B JJnits: mg/L 
1 * " 03/12/01 10:15 SN 597246 

M2320 B U nits: mg/L 
1 03/12/01 10:15 SN 

Units: mg/L 
03/20/01 11:30 CV 

Units: mg/L 
03/20/01 19:55 AM 

03/20/01 19:55 AM 

E325.3 
5 

SW8015B 
1 

1 * 

597346 

610216 

609620 

609620 

[Preo Method 

SW3510B -

iPrepDate^ 
J637Td/20dT7:52 

Prep Initials 1 

KL 

FLUORIDE- IC 
Fluoride 

MCL 
1.6 0.1 

E300 Units: mg/L 
1 03/09/01 11:53 KM 594822 

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

Surr. 1,4-Difluorobenzene 

MCL 
ND 

89.3 

0.1 
% 74-121 

SW8015B 
1 

1 

Units: mg/L 
03/19/01 3:10 D_R 

03/19/01 3:10 D R 

605451 

605451 

Surr: 4-Bromofluorobenzene 88.7 % 55-150 1 03/19/01 3:10 D R 605451 

HARDNESS, TOTAL (TITRIMETRIC, EPTA) 
Hardness (As CaC03) 670 

MCL E130.2 
50 10 

Units: mg/L 
03/21/01 13:30 CV 

HEADSPACE GAS ANALYSIS 
Ethane 

Ethylene 

Methane 

MCL RSK147 
ND 

ND 

~ND 

0.0025 

0.0032 
0.0012 

JJniJsjjrng/L 
03/23/01 J3:57 A_A 

03/T2376TT3:57 A A 

03/23/01 13.57 A A 

MERCURY, TOTAL 
Mercury 

Prep Method 

MCL 
ND 0.0002 

SW7470A Units: mg/L 
1 " 03/21/01 16:24 R T 

SW7470A 

[Prep Date 

i03/27l/200i 13:40 

Prep Initials 

METALS BY METHOO 6010B/nyr_AL 
0.00673 Arsenic 

Lead 

Selenium 

Barium 

Cadmium 

Calcium 

Chromium 

ND 

ND 

0.171 

ND 

198 

0.0104 

R_T 

0.005 

0.005 

0.005 

" 0T005 

" 0.005" 

0.1 

0.01 

MCL SW6010B 
1 

1 

1 

1 

1 

1 

1 

Units: mg/L 
03/15/01 0:27 NS 

03/15/01 0:27 NS 

03/15/01 0:27 NS 

03/16/01 3:33 E_B 

03/16/01 3:33 E_B 

03/16/01 3:33 E_B 

03/16/01 3:33 E B 

612356 

612898 

6"l2898 

612898 

610996 

601646 

601646 

601646 

603721 

103721 

603721 

603721 

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 

3/30/01 2:29:27 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Client Sample ID MW-13 Col lec ted: 3/8/01 2:30:00 P SPL Sample ID: 01020760-11 

Site: Hobbs, NM 

Analyses/Method 
Magnesium 

Potassium 

Silver 

Sodium 

IPrep Method 

SW3010A 

Result 

"52.3 

2.26 

ND 

" 142 

Rep.Limit 

0.1 
... 

0.01 

0.5 

• i l . Factor QUAL Date Analyzed Analyst 

Prep Date 

03/13/2001 9:00 
|Prep Initials 

NITROGEN, NITRATE (AS N) MCL E300 

03/16/01 3:33 E_B 

03/16/01 3:33 E_B 

03716/01 3:33 E_B 

03/16/01 3:33 E B 

Units: mg/L 

Seq.# 

603721 

603721 

603721 

603721 

Nitrogen, Nitrate (As N) ND 0.1 03/09/01 11:53 KM 594843 

P O L Y N U C L E A R AROMATIC H Y D R O C A R B O N S 
Acenaphthene 

MCL SW8310 

Acenaphthylene 

Anthracene 

Benz(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Chrysene 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.12 

0.12 

J)~12^ 

0.12 

0.12 

6.12 

ND 

ND 
0.12 

0.12 

Units 
03/15/01 9. 

03/15/01 9: 

03/15/01 9: 

"63/T5/OI 9 : 

03/15/01^9: 

'037l576T9' 

: u j / L 
57 KA 
57 KA 
57 KA 
57 KA 

57 KA 

57 KA 

611383 

611383 

611383 

J57l383 

"611383 

03/15/01 9:57 KA 
03/15/01 9: 
03/15/01 9: 

57 KA 
57 KA 

611383 
611383 
"61T383 
611383 

Dibenzo(a,h)anthracene 

Fluoranthene 

Fluorene 

ND 
ND" 

" N D " 

0.12 

6J12" 

O.T2" 

03/15/01 9:57 KA 

"63/"l576l 9:57"~KA~ 

03/15701 9:57 KA 

611383 
611383 
611383 

lndeno(1,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 
Surr: 1-Fluoronaphthalene 

Surr: Phenanthrene-d10 

ND 

_ND 
~NCT 

ND 

30.4 

56.2 

CM 2 
0T12" 

Prep Method 

SW3510B " 

IPrep Daje 

|03/?0/206l"8:60 

0.12 

0.12 

/o 15-96 

/o 33-108 

Prep Initials 

KL 

03/15/01 9j 

03/15/01 9: 

03/15/01 9. 

03/15/01 9 

03/15/01 9 

03/15/01 9 

57 KA 
57 KA 
57 KA 
57 KA 
57 KA 

57 KA 

611383 
611383 
611383 
611383 
611383 
611383 

P U R G E A B L E AROMATICS 
Benzene 

Ethylbenzene 

Toluene 

Xylenes.Total 

Surr: 1,4-Difluorobenzene 

Surr: 4-Bromofluorobenzene 

MCL SW8021B 
ND 

1.2 

ND 

ND 

96Tl 

83.6 

1 

1 

1 

T 
% 72-137 

% 48-156 

Units: ug/L 
03/19/01 18:19 D.R 

03/19/01 18:19 D_R 

03/19/01 18:19 D_R 

03/19/01 18:19 D R 

03/19/01 18:19 D R 

03/19/01 18:19 D R 

SUJ-FATE 
Sulfate 

MCL 
380 10 50 

E300 Units: mg/L 
03/09/01 11:53 KM 

606727 

606727 

606727 

606727 

606727 

606727 

594887 

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 

3/30/01 2 29:29 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Client Sample ID MW-14 Collected: 3/8/01 9:30:00 A SPL Sample ID: 01020760-12 

Site: Hobbs, NWI 

Analyses/Method 

CHLORIDE, T O T A L 
Chloride 

Result 

327 

Rep.Limit 

10 

Dil. Factor QUAL Date Analyzed Analyst Seq. # 

MCL E325.3 Units: m j / L 
10 03/20/01 11:30 CV 610217 

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 

3/30/01 2:29:30 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Cl ient Sample ID MW-14 Col lec ted: 3/8/01 9:30:00 A SPL Sample ID: 01020760-12 

Site: Hobbs, NM 

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

VOLATILE ORGANICS BY METHOD 826OB MCL SW8260B Units: ug/L 
1,1,1,2-Tetrachloroethane ND 5.0 1 03/20/01 20:46 LT 609264 
1,1,1-Trichloroethane ND 5.0 1 " 03/20/01 20:46 LT 609264 
1,1,2,2-Tetrachloroethane ND 5.0 ' " 1 03/20/01 20:46 LT 609264 
1,1,2-Trichloroethane ND 5.0 1 03/20/01 20:46 LT 609264 

1,1-Dichloroethane ND 5.0 1 03/20/01 20:46 LT 609264 

1,1-Dichloroethene ND 5.0 03/20/01 20:46 LT 609264 
1,1-Dichloropropene ND 5.0 1 03/20/01 20:46 LT 609264 
1,2,3-Trichlorobenzene ND 5.0 1 03/20/01 20:46 LT 609264 
1,2,3-Trichloropropane NO 5.0 1 03/20/01 20:46 LT ~ 609264 
1,2,4-Trichlorobenzene ND 5.0 1 03/20/01 20:46 LT " "609264 
1,2,4-Trimethylbenzene ND "~ 5̂ 6 "" 1 03720/01 20:46 LT 609264 
1,2-Dibromo-3-chloropropane ND 5.0 1 03/20/01 20:46 LT 609264 
1,2-Dibromoethane ND 5.0 1 03/20/01 20:46 LT 609264 
1,2-Dichlorobenzene ND 5.0 1 03/20/01 20:46 LT " 609264 
1,2-Dichloroethane ND 5.0 1 03/20/01 20:46 LT 609264 
1,2-Dichloropropane ND 1 03/20/01 20:46 LT 609264 
1,3,5-Trimethylbenzene ND 5.0 1 03/20/01 20:46 LT 609264 
1,3-Dichlorobenzene ND 5.0 1 03/20/01 20:46 LT 609264 
1,3-Dichloropropane ND 5.0 1 03/20/01 20:46 LT 609264 
1,4-Dichlorobenzene ND 5.0 1 03/20/01 20:46 LT 609264 
2,2-Dichloropropane ND 5.0 1 03/20/01 20:46 LT 6697264 
2-Butanone ND 20 1 03/20/01 20:46 LT 609264 
2-Chloroethyl vinyl ether ND 10 1 03/20/01 20:46 LT 609264 
2-Chlorotoluene " ND" 5.0 1 03/20/01" 20:46 LT " 609264 
2-Hexanone ND " 10 1 03/20/01 20:46 LT 609264 
4-Chlorotoluene ND 5.0 1 03/20/01 20:46 LT 609264 
4-lsopropyltoluene " NO " 5.0 1 "63/26/01 20:46 LT 609264 
4-Methyl-2-pentanone ND 10 1 03/20/01 20:46 LT 609264 
Acetone ND 100 " " 1 03/20/01 20:46 LT 609264 
Acrylonitrile ND "" 50 1 " 03/20/01 20:46 LT 609264 
Benzene ND ~5.0~" .... ^ 03/20/01 20:46 LT 609264 
Bromobenzene ND 5.0 1 "63/26/61 20:46 LT 609264 
Bromochloromethane ND 5.0 1 03/20/01 20:46 LT 609264 
Bromodichloromethane ND 5.0 1 03/20/01 20:46 LT 609264 
Bromoforrn ND 5.0 1 03/20/01 20:46 LT 609264 
Bromomethane ND 10 1 " ~ ~ 03/20/01 20:46 LT 609264 
Carbon disulfide ND 5.0 1 03/20/01 20:46 LT 609264 
Carbon tetrachloride " ND 5.0 1 03/20/01 20:46 LT 609264 

Chlorobenzene ND 5.0 1 " 03/20/01 20:46 L T " " " 609264 

Chloroethane ND 10 03/20/01 20:46 LT 609264 

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 

3/30/01 2.29:30 PM 



yr® 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Client Sample ID MW-14 Collected: 3/8/01 9:30:00 A SPL Sample ID: 01020760-12 

Site: Hobbs, NM 

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst S e q . * 

Chloroform ND 5.0 1 " 03/20/01 20:46 LT 609264 

Chloromethane ND 10 " 1 0 3 / 2 0 / 0 1 20:46 LT 609264 
cis-1,3-Dichloropropene ND " 5.0 1 03/20/01 20:46 LT 609264 
Dibromochloromethane ND 5.0 1 03/20/01 20:46 LT 609264 
Dibromomethane ND 5.0 1 03/20/01 20:46 LT 609264 
Dichlorodifluoromethane ND io " T " " ~ " 6 3 / 2 6 / 0 1 20:46 LT 609264 
Ethylbenzene ND 5.0 1 03/20/01 20:46 LT 609264 
Hexachlorobutadiene ND 5.0 1 03/20/01 20:46 LT 609264 
Isopropylbenzene ND 5.0 1 03/20/01 20:46 LT 609264 
Methyl tert-butyl ether ND 5.0 1 03/20/01 20:46 LT 609264 
Methylene chloride ND 5.0 "" 1 03/20/01 20:46 LT 609264 
n-Butylbenzene ND 5.0 1 03/20/01 20:46 LT 609264 
n-Propylbenzene ND 5.0 1 03/20/01 20:46 LT 609264 
Naphthalene ND 5.0 1 03/20/01 20:46 LT 609264 
sec-Butylbenzene ND 5.0 1 03/20/01 20:46 LT 609264 
Styrene ND 5.0 1 03/20/01 20:46 LT 609264 
tert-Butylbenzene ND 5.0 1 03/20/01 20:46 LT 609264 
Tetrachloroethene ND 5.0 1 03/20/01 20:46 LT 609264 
Toluene N D " 5.0 1 03/20/01 20:46 LT 609264 
trans-1,3-Dichloropropene ND 5.0 1 03/20/01 20:46 LT 609264 
Trichloroethene ND 5.0 1 03/20/01 20:46 "It" " 609264 
Trichlorofluoromethane ND 5.0 1 03/20/01 20:46 LT 609264 
Vinyl acetate N D " " 10 1 03/20/01 20:46 LT 609264 
Vinyl chloride ND 10 1 03/20/01 20:46 LT """609264 
cis-1,2-Dichloroethene ND 5.0 1 03/20/01 20:46 LT 609264 
m,p-Xylene ND 5.0 1 03/20/01 20:46 LT 609264 
o-Xylene " N D " " 5.0 1 03/20/01 2046 LT 609264 
trans-1,2-Dichloroethene ND 5.0 1 03/20/01 20:46 LT 609264 
1,2-Dichloroethene (total) ND " 5.rj f 03/20/01 20:46 LT 609264 
Xylenes.Total ND 5.0 1 03/20/01 20:46 LT 609264 

Surr: 1,2-Dichloroethane-d4 100 % 62-119 1 03/20/01 20:46 LT " 609264 
Surr: 4-Bromofluorobenzene 102 % 78-123 1 03/20/01 20:46 LT 609264 
Surr: Toluene-d8 104 % 74-122 1 03/20/01 20:46 LT 609264 

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 

3/30/01 2:29:31 PM 



HOUSTON LABORATORY 
6880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Cl ient Sample ID MW-15 Col lec ted: 3/8/01 9:45:00 A SPL Sample ID: 01020760-13 

Site: Hobbs, NM 

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

V O L A T I L E O R G A N I C S B Y METHOD 8260B MCL SW8260B Units: ug /L 
1,1,1,2-Tetrachloroethane ND 5.0 1 03/20/01 21:14 LT 609265 

1,1,1 -Trichloroethane ND 5.0 1 03/20/01 21:14 LT 609265 
1,1,2,2-Tetrachloroethane ND 5.0 1 03/20/01 21:14 LT 609265 
1,1,2-Trichloroethane ND 5.0 1 03/20/01 21:14 LT 609265 
1,1-Dichloroethane ND 5.0 1 03/20/01 21:14 LT 609265 
1,1-Dichloroethene ND 5.0 1 03/20/01 21:14 LT 609265 
1,1-Dichloropropene ND 5.0 1 03/20/01 21:14 LT 609265 
1,2,3-Trichlorobenzene ND 5.0 " " " " 1 03/20/01 21:14 LT 609265 
1,2,3-Trichloropropane ND 5.0 1 03/20/01 21:14 LT 609265 
1,2,4-Trichlorobenzene ND 5.0 1 03/20/01 21:14 LT 609265 
1,2,4-Trimethylbenzene ND 5.0 1 63/2076l72T:H LT 609265 

1,2-Dibromo-3-chloropropane ND 5.0 f 03/20/01 21:14 LT 609265 
1,2-Dibromoethane ND 5.0 1 03/20/6l~21:T4 LT 609265 
1,2-Dichlorobenzene ND 5.0 1 03/20/01 21:14 LT "609265 
1,2-Dichloroethane ND 5.0 1 03/20/01 21:14 LT 609265 
1,2-Dichloropropane ND~~ 5.0 1 " 03/20/01 21:7 4~ LT 609265 
1,3,5-Trimethylbenzene ND 5.0 1 03/20/01 21:14 LT 609265 
1,3-Dichlorobenzene ND 5.0 1 03/20/01 21:14 LT 609265 
1,3-Dichloropropane ND 5.0 1 " 03720/01 21:14 LT 609265 
1,4-Dichlorobenzene ND 5.0 1 03/20/01 21:14 LT 609265 
2,2-Dichloropropane ND 5.0 1 03/20/01 21:14 LT 609265 
2-Butanone ND 20 ._. 03/20/01 21:14 LT 609265 
2-Chloroethyl vinyl ether ND 10 1 03/20/01 21:14 LT 609265 
2-Chlorotoluene ND 5.0 1 03/20/01 21:14 LT 609265 
2-Hexanone ~ ND 1 03/20/01 21:14 LT 609265 
4-Chlorotoluene ND 5.0 1 03/20/01 21:14 LT "609265 
4-lsopropyltoluene ND 5.0 1 03/20/01 21:14 "LT 609265 
4-Methyl-2-pentanone ND 10 1 03/20/01 21:14 LT 609265 
Acetone ND " " i o o " " " 1 63/26761 21:14 LT 609265 
Acrylonitrile ND 50 1 03/20/01 21:14 LT 6097265 
Benzene ND ' 5.0 1 03/20/01 21:14 LT "609265 
Bromobenzene ND 5.0 _ 6372676i"2i7iT LT 609265 
Bromochloromethane ND 576 i 03/20/01 21:14 LT 609265 

Bromodichloromethane ND 5.0 03/20/01 "21:14"" ""LT""'" 609265 
Bromoforrn ND 5.0 1 03/20/01 21:14 LT 6097265 
Bromomethane ND 10 i "03/2076l 21:14" LT """ """ 609265 
Carbon disulfide NO ~ 5.6 1 03/20/01 21:14 ~LT 609265 
Carbon tetrachloride ND 576 1 03/20/01 21:14 LT 609265 

Chlorobenzene ND 5.0 1 "' 03/20/01 21:14 LT 609265 
Chloroethane ND 10 1 "" 03/20/01 21:14 LT 609265 

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 

3/30/01 2:29:31 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0301 

Client Sample ID MW-15 Collected: 3/8/01 9:45:00 A SPL Sample ID: 01020760-13 

Site: Hobbs, NM 

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

Chloroform ND 5.0 1 03/20/01 21.14 LT 609265 

Chloromethane ND 10 1 03/20/01 21:14 LT 609265 

cis-1,3-Dichloropropene ND 5.0 1 03/20/01 21:14 LT 609265 

Dibromochloromethane ND 5.0 1 03/20/01 21:14 LT 609265 

Dibromomethane ND 5.0 1 " 03/20/01 21:14 LT 609265 

Dichlorodifluoromethane' ND 10 1 03/20/01 21:14 LT 609265 

Ethylbenzene ND 5.0 1 03/20/01 21:14 LT 609265 

Hexachlorobutadiene ND 5.0 1 03/20/01 21.14 LT 609265 
Isopropylbenzene ND 5.0 1 ' " " 03/20/01 21:14 LT 609265 
Methyl tert-butyl ether ND 5.0 1 03/20/01 21:14 LT 609265 
Methylene chloride ND 5 . 0 ' 1 03/20/01 21:14 LT 609265 
n-Butylbenzene ND 5.0 1 03/20/01 21:14 LT 609265 
n-Propylbenzene ND 5.0 1 03/20/01 21:14 LT 609265 
Naphthalene ND 5.0 1 03/20/01 21:14 LT " ~~609265 
sec-Butylbenzene ND 5.0 1 03/20/01 21:14 LT 609265 
Styrene ND 5.0 1 03/20/01 21:14 LT 609265 
tert-Butylbenzene ND 1 03/20/01 21:14 LT 609265 
Tetrachloroethene ND 5.0 1 03/20/01 21:14 LT 609265 
Toluene ND 5.0 1 03/20/01 21:14 LT 609265 
trans-1,3-Dichloropropene ND 5.0 1 03/20/01 21:14 LT 609265 
Trichloroethene ND 5.0 1 03/20/01 21:14 LT 609265 
Trichlorofluoromethane " ND 5.0 1 03/20/01 21:14 LT 609265 
Vinyl acetate ND 10 1 03/20/01 21:14 LT 609265 
Vinyl chloride ND 10 1 03/20/01 21:14 LT 609265 
cis-1,2-Dichloroethene ND 5.0 1 03/20/01 21:14 LT "~ " 609265 
m, p-Xylene ND " 5.0 1 03/20/01 21:14 LT 609265 
o-Xylene ND~ 5.0 1 03/20/01 21:14 LT 609265 
trans-1,2-Dichloroethene ND ... ~"i 03/20/01 21: l T LT 609265 
1,2-Dichloroethene (total) ND 5.0 1 03/20/01 21:14 LT 609265 
Xylenes.Total ND 5.0 1 03/20/01 21:14 LT 609265 

Surr: 1,2-Dichloroethane-d4 880 % 62-119 1 03/20/01 21:14 LT ~609265 
Surr: 4-Bromofluorobenzene 102 ~ ~ % 78-123 1 03/20/01 21:14 LT 609265 
Surr: Toluene-d8 104 % 74-122 1 03/20/01 21:14 LT 609265 

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 

3/30/01 2:29:32 PM 



HOUSTON LABORATORY 
8BS0 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID Duplicate Col lected: 3/9/01 SPL Samp le ID: 01020760-15 

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 1.7 0.2 1 03/20/01 19:17 AM 609617 

Surr: n-Pentacosane 148MI " "% 18-120 1 ' * 03/20/01 19:17 AM 609617 

[PreD Method PreD Date lPreD Initials j 

103/10/2001 7:52 

GASOLINE R A N G E O R G A N I C S MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.5 5 03/19/01 3:37 D_R ~605452 

Surr: 1,4-Difluorobenzene 92.2 % 74-121 5 03/19/01 3:37 D_R 605452 
Surr: 4-Bromofluorobenzene 92.3 % 55-150 5 03/19/01 3:37 D_R 605452 

P U R G E A B L E AROMATICS MCL SWOZTB Units: ug/L 
Benzene 5.5 5 5 03/19/01 20:06 D_R "606731 
Ethylbenzene ND 5 5 03/19/01 20:06 D_R 606731 
Toluene ND 5 5 03/19/01 20:06 D_R 606731 
Xylenes.Total ~ ND 5 5 03/19/01 20:06 D_R 606731 

Surr: 1,4-Difluorobenzene 98.0 % " 72-1137 5 03/19/01 20:06 D_R 606731 
Surr: 4-Bromofluorobenzene 90.8 % 48-156 5 03/19/01 20:06 D R 606731 

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 

3/30/01 2:29:33 PM 



HOUSTON LABORATORY 
B880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID Trip Blank 2/28/01 Collected: 3/9/01 SPL Sample ID: 01020760-16 

Site: Hobbs, NM 

Analyses/Method Result Rep.Limit 

GASOLINE R A N G E ORGANICS 
Gasoline Range Organics ND 0.1 

Surr: 1,4-Difluorobenzene 92.0 % 74-121 

Surr: 4-Bromofluorobenzene 91.0 % 55-150 

P U R G E A B L E AROMATICS 
Benzene ND 1 

Ethylbenzene ND 1 

Toluene ND 1 

XylenesJotaT ND 1 

Surr: 1,4-Difluorobenzene 90.6 % 72-137 

Surr. 4-Bromofiuorobenzene 87.6 % 48-156 

Dil. Factor QUAL Date Analyzed Analyst Seq. U 

MCL 

MCL 

SW8015B 
1 

1 

1 

SW8021B 

Units: mg/L 
03/18/01 4:29 D_R 

03/18/01 4:29 D_R 

03/18/01 4:29 D_R 

Units: ug/L 
03/18/01 16:29 D_R 

03/18/01 16:29 D_R 

03/18/01 16:29 D_R 

03/18/01 16:29 D_R 

03/18/01 16:29 D^R 

03/18/0l"T6:29~ I T R 

605443 

605443 

605443 

605323 

605323 

605323 

"605323 

"605323 

605323 

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 

3/30/01 2:29:34 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713)660-0901 

Cl ient Sample ID MW-7 Col lec ted : 3/9/01 9:50:00 A SPL Sample ID: 01020760-17 

Site: Hobbs, NM 

Analyses/Method 

ALKALINITY, B I C A R B O N A T E 
Alkalinity, Bicarbonate 

Result 

283 

Rep.Limit Dil. Factor QUAL Date Analyzed Analyst 

ALKALINITY, C A R B O N A T E 
Alkalinity, Carbonate 

CHLORIDE, T O T A L ~ 
Chloride 

D I E S E L RANGE ORGANICS 
Diesel Range Organics 

Surr: n-Pentacosane 

ND 

224 

1.2 
93.4 

Prep Method 
SW3510B 

]prep Date 

[037l 072001 7:52" 

2 

5 

0.25 

18-120 

PreD initials j 

I K L 7 " " I 

MCL 

MCL 

MCL 

M2320B Units: mg/L 
1 03/12/01 10:15 SN 

M2320 B 
1 

E325.3 

Units: mg/L 
03/12/0110:15 SN 

Units: mg/L 
03/20/01 11:30 CV 

MCL SW8015B 
1 

1 

Units: mg/L 
03/20/01 18:38 AM 

03/20/01 18:38 AM 

Seq.# 

597249 

597349 

610223 

601)615 

609615 

F L U C ^ i p E : I C 
Fluoride 

MCL E300 
0.69 0.1 

HARDNESS, T O T A L (TITRIMETRIC, EDTA) 
Hardness (As CaC03) 590 

MCL 
120 

MERCURY, T O T A L 
Mercury 

[prep Method 

SW7470A 

MCL 
ND 

]Prep Date 

|03/2T/2001" 13:40 

0.0002 

[Prep Initials I 

IR f I 

E130.2 
25 

SW7470A 
1 

Units: mg/L 
03/10/01 15:14 KM 

Units: mg/L 
03/21/01 13:30 CV 

Units: mg/L 
03/21/01 16:24 R T 

M E T A L S BY METHOD 6010B, TOTAL MCL 
Arsenic 0.00694 0.005 

Lead ND 0.005 

Selenium 0.00617 0.005 

Barium 0.043 0.005 

Cadmium ND 0.005 

Calcium 172 0.1 

Chromium ND 0.01 

Magnesium 41.1 0.1 

Potassium 5.15 2 

Silver ND 0.01 

Sodium 121 0.5 

J5W6010B 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Units: mg/L 
03/15/01 0:48 NS 

03/15/01 0:48 NS 

J]jVvij5/oTo:48 NS 

"03/16/01 3:37 ~EJ3~ 

03/16/01 3:37 E_B 

03/16/01 3:37 E_B 

"03/16/01 3:37 E_B 

03/16/01 3:37 E_B 

03/16/01 3:37 E_B 

03/16/01 3:37 E_B 

03/16/01 3:37 E B 

594900 

612357 

610997 

601649 

601649 

jTW649 

603724 

603724 

603724 
603724 
603724 
603724 
60377?4 

"603724 

[Prep Method 

ISW3010A 

|Prep Date 

|03/13/2001 9:00 

NITROGEN, NITRATE (AS N) 
Nitrogen, Nitrate (As N) 2.82 

Prep Initials | 

MW 

MCL 
0.1 

E300 Un i t s : mg /L 
03/10/01 15:14 KM 594963 

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 
3/30/01 2:29:37 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID MW-7 Col lec ted : 3/9/01 9:50:00 A SPL Samp le ID: 01020760-17 

Site: Hobbs, NM 

Analyses/Method Result Rep.Limit 

P O L Y N U C L E A R AROMATIC H Y D R O C A R B O N S 
Acenaphthene 

Acenaphthylene 

Anthracene 

Benz(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g ,h ,i)perylene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Fluoranthene 

Fluorene 

MCL 

• i l . Factor QUAL Date Analyzed Analyst 

~ SW8310 Units: ug /L 

Seq. # 

lndeno(1,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

Surr: 1-Fluoronaphthalene 

Surr: Phenanthrene-d10 

ND 0.13 

ND 0.13 

ND 0.13 

ND 0.13 

ND "0.13™ 

ND 0.13 

ND "0.13 

ND 0.13 

ND 0.13 

UD 0.13 

" ND """6.13 ~ 
ND 0.13 

ND 0.13 

ND 07l3~ 

ND 0.13 

ND 0.13 

36.6 % T5-96" 
51.6 % 33-T68 

Prep Method 

SW3510B 

Prep Date 

03/10/2001 8:00 
Prep Initials I 

KL ~~"\ 

1 03/15/01 10:34 KA " 611384 

1 03/15/01 10:34 KA 611384 

1 " 03/15/01 10:34 KA 611384 

T 03/15/01 10:34 KA 611384 

1"' 03/15/01 10:34 KA 611384 

T 03/15/01 10.34 KA 611384 

1 03/15/01 10:34 KA 611384 

1 03/15/01 10:34 KA 611384 
1 03/15/01 10:34 KA 611384 
1 " 03/15/01 10:34 KA 611384 
1 " ' " " 03/15/01 10:34 KA 611384 

7" 03/75/0770:34 KA 611384 

1 03/15/01 10:34 KA 611384 
1 6"7l7i/7l"~}:34 KA 611384 

1 03/15/01 10:34 KA 611384 
1 03/15/01 10:34 KA 611384 

~i 03/15/01 10:34 KA 611384 
i 03/15/01 10:34 KA 611384 

S U L F A T E 
Sulfate 

MCL E300 
260 20 

Units: mg/L 
03/12/01 9:30 KM 596740 

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 
3/30/01 2:29:38 PM 



Quality Control Documentation 

3/30/01 2:29:38 PM 



HOUSTON LABORATORY 
8680 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

I 
I 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

lalysis: Diesel Range Organics 

lethod: SW8015B 

WorkOrder: 

Lab Batch ID: 
01020760 
10779 

Samples in Analytical Batch 

Lab Sample ID Client Sample ID 

01020760-01B MW-1 

01020760-02B MW-3 

01020760-03B MW-4 

01020760-04B MW-5 

01020760-06B MW-8 

01020760-07B MW-9 

01020760-08B MW-10 

01020760-09B MW-11 A 

01020760-10B MW-12 

01020760-11B MW-13 

01020760-15B Duplicate 

01020760-17B MW-7 

Method Blank 

tnlD: HP_V_010320D-609578 Units: 

alysis Date: 03/20/2001 17:21 Analyst: 

Preparation Date: 03/10/2001 7:52 Prep By. 

mg/L 

AM 

KL Method SW3510B 

I 
I 
1 
I 
I 
I 
I 

Analyte 
Diesel Range Organics 

Surr: n-Pentacosane 

Result 
ND 

115.8 

Rep Limit 
~ "_Q.20 

18-120 

Laboratory Control Sample (LCS) 

RunID: 
Analysis Date: 
Preparation Date: 

HP_V_010320D-609581 

03/20/2001 18:00 

03/10/2001 7:52 

Units: 

Analyst: 

Prep By: 

mg/L 

AM 

KL Method SW3510B 

Analyte 

IDiesel Range Organics 

Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

2T5 72 . . ' 81 __. 175 

Matrix Spike (MSI / Matrix Soike Duplicate (MSDl 

I 
I 
I 
I 
I 

Sample Spiked: 01020760-01 

RunID: HP_V_010320D-609588 

Analysis Date: 03/20/2001 19:17 

Preparation Date: 03/10/2001 7:52 

Units: mg/L 

Analyst: AM 

Prep By: KL Method SW3510B 

Analyte 

sel Range Organics 

Sample 
Result 

MS 
Spike 
Added 

MS Result MS% 
Recovery 

0.49I 2.78 2.4 69.0 

MSD 
Spike 
Added 

I 
2.78 

MSD Result i MSD % ! RPD 
I Recovery 

2.3 64.8 6.33 

RPD 
Limit 

39 

Low 
Limit 

High 
Limit 

13 130 

lual i f iers: 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 

he percent recoveries for QC samples are correct as reported. Due to significant figures and 
unding, the reported RPD may differ from the displayed RPD values but is correct as reported. 3/30/01 2-29-44 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

nalysis: Headspace Gas Analysis 

ethod: RSK147 

WorkOrder: 

Lab Batch ID: 

01020760 

R32043 

^ ^ i 

Method Blank 

nID: VARC_010323A-612649 Units: mg/L 

alysis Date: 03/23/2001 8:33 Analyst: A_A 

Analyte 

Ethane 
Ethylene 
Methane 

Result 

ND 
ND 

Rep Limit 
0.0025 
0.0032 
0.0012 

Samples in Analytical Batch: 

Lab Sample ID Client Sample ID 

01020760-01G MW-1 

01020760-02G MW-3 

01020760-03G MW-4 

01020760-04G MW-5 

01020760-05G MW-7 

01020760-06G MW-8 

01020760-07G MW-9 

01020760-08G MW-10 

01020760-09G MW-11 A 

01020760-10G MW-12 

01020760-11G MW-13 

Sample Duplicate 

Original Sample: 01020760-01 

RunID: VARC_010323A-612655 Units: mg/L 

Analysis Date: 03/23/2001 10:48 Analyst: A_A 

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. 



I 
HOUSTON LABORATORY 

6880 INTERCHANGE DRIVE 
HOUSTON, TEXAS 77054 

(713) 660-0901 

I 
V-

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

lafysis: Purgeable Aromatics 

le thod: SW8021B 

WorkOrder: 

Lab Batch IO: 

01020760 

R31594 

I 
I 
I 
I 
I 
I 
I 

Method Blank 

nID: HP_S_010316A-6043B8 Units: 

alysis Date: 03/16/2001 16:13 

ug/L 

Analyte 

Benzene 
Ethylben7ono 
Toluene 
Xylenes.Total 

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

Analyst: D_R 

Result Rep Limit 
ND 1.0 
ND I 10 
ND 1.0 
ND 1.0 

92.2 72-137 
_ _1J)2.7 48-156 

Samples in Analytical Batch: 

Lab Sample ID 

01020760-02A 

01020760-03A 

01020760-04A 

O1O2O760-O5A 

01020760-06A 

01020760-07A 

Client Sample ID 

MW-3 

MW-4 

MW-5 

MW-7 

MW-8 

MW-9 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

HP_S_010316A-604361 

03/16/2001 14:54 
Units: 

Analyst: 

ug/L 

D R 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Benzene 50 46 92 70 130 
Ethylbenzene " 50 49 98 70 130 

Toluene 50 48 95 70 130 
Xylenes.Total 150 144 96 70 130 

Matrix Spike (MSI / Matrix Spike Duplicate (MSD) 

I 

P 
I 

Sample Spiked: 

RunID: 

Analysis Date: 

01030495-03 

HP_S_010316A-604375 Units: 

03/17/2001 0:46 Analyst: 

ug/L 

D R 

Analyte 

snzene 

lEthylbenzene 

•toluene 

m 

Sample MS MS Result MS% MSD 
Result Spike Recovery Spike 

Added Added 

TND 20 31 155 20 

"~ ND 20 " 30 151 * 20 

ND 20 31 153 20 

ND 60 94 157 * 60 

MSD Result 

21 

21 

21 

MSD % 
Recovery 

104 

104 

RPD j RPD 
Limit 

106 37.6* 

36.9* 

38.6 * 

21 

19 

20 

Low 
Limit 

High 
Limit 

32 

52 

38 

164 

742 

159 

b/lenes.Total 62 10341.0 ' 18 53 144 

I 
ualifiers: 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 

f"he percent recoveries for QC samples are correct as reported. Due to significant figures and 
ounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 

3/30/01 2:29:48 PM 



I 
HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 770S4 

(713) 660-0901 

I 
Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

latysis: Gasoline Range Organics 

lethod: SW8015B 
WorkOrder: 
Lab Batch ID: 

01020760 
R31596 

1 
Method Blank 

nID: HP_S_010316C-604412 Units: mg/L 

alysis Date: 03/16/2001 4:13 Analyst: D_R 

Analyte 
Gasoline Rangê  Organics 

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

Result Rep Limit 
ND 0.10 

91.7 74-121 
110.7 55-150 

Samples in Analytical Batch: 

Lab Sample ID 

01020760-02A 

01020760-03A 

01020760-04A 

01020760-05A 

01020760-06A 

01020760-07A 

Client Sample ID 

MW-3 

MW-4 

MW-5 

MW-7 

MW-8 

MW-9 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

HP_S_010316C-604410 Units: mg/L 

03/16/2001 3:20 Analyst: D_R 

Analyte Spike Result Percent I Lower Upper 
Added Recovery | Limit Limit 

Gasoline Range Organics 1 0.76 _ 76 70 130 

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

Sample Spiked: 01030495-04 

RunID: HP_S_010316C-604414 Units: mg/L 

Analysis Date: 03/17/2001 1:40 Analyst: D_R 

i Analyte Sample MS MS Result MS % MSD MSD Result MSD % RPD RPD 
Result Spike Recovery Spike Recovery Limit 

Added Added 

iasoline Range Organics ND 0.9 0.52 58.0 0.9 0.56 61.9 6.51 36 

Low 
Limit 

High 
Limit 

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 
[rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 3/30/01 2:29:50 PM 



I 
HOUSTON LABORATORY 

8680 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

I 
I 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

alysis: Purgeable Aromatics 

thod: SW8021B 

WorkOrder: 

Lab Batch ID: 

01020760 

R31638 

I 
I 
I 
I 
I 
I 
I 
I 
I 

jn ID: 

lalysis Date: 

Method Blank 

HP_S_010318A-605320 Units: 

03/18/2001 15:24 Analyst: 

ug/L 

Benzene 

Analyte 

Ethylbenzene 
Toluene 
Xylenes.Total 

Surr 1,4-Difluorobenzene 
Surr: 4-Bromofluorobenzene 

D_R 

Result Rep Limit 
~ND 1.0 
ND 1.0 
ND 1.0 
ND 1 :° 92.6 72-137 

87.0 48-156 

Samples in Analytical Batch: 

Lab Sample ID 

01020760-08A 

01020760-09A 

01020760-1 OA 

01020760-11A 

01020760-15A 

01020760-16A 

Client Sample ID 

MW-10 

MW-11 A 

MW-12 

MW-13 

Duplicate 

Trip Blank 2/28/01 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

HP_S_010318A-605314 Units: ug/L 

03/18/2001 13:53 Analyst: D_R 

Analyte 

Benzene 

Ethylbenzene 

Toluene 

jXylenes.Total 

Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

' " 50 ~ 5 3 107 70 130 

50 55 "Tib 70 130 

50 54 107 70 130 
150 165 110 "7b 130 

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

Sample Spiked: 

RunID: 

Analysis Date: 

01030432-02 

HP_S_010318A-606723 

03/19/2001 16:05 

Units: 

Analyst: 

ug/L 

D R 

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 

bnzene ND 20 21 103 20 24 116 11.9 32 7 6 4 
thyl benzene ND 20 "'"" 22 107 20 24 120 11.5 19 52 772 
f)luene ND 20 20 100 20 23 114 13.3 20 38 159 
^lenes.Total ND 60 64 107 60 72 120 11.8 18 53 144 

I 
ualifiers: 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 

f he percent recoveries for QC samples are correct as reported. Due to significant figures and 
ounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 3/30/01 2:29:53 PM 



I 
HOUSTON LABORATORY 

6880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

I 
I 

Quality Control Report 

Brown & Caldwell 
BJ Sen/ice, Hobbs, NM 

alysis: Gasoline Range Organics 

thod: SW8015B 

WorkOrder: 

Lab Batch ID: 

01020760 

R31641 

I 
I 

Method Blank 

nID: HP_S_0103l8B-605442 Units: mg/L 

alysis Date: 03/18/2001 3:24 Analyst: D_R 

Analyte 
iGasoline Range Organics 

Surr: 1,4-Difluoro benzene 
Surr: 4-Bromofluorobenzene 

Result Rep Limit 
, ND ___QJ0 
| 91.7 74-121 
I 91.3 55-150 

Samples in Analytical Batch: 

Lab Sample ID 

01020760-01A 

01020760-08A 

01020760-09A 

01020760-1 OA 

01020760-11A 

01020760-15A 

01020760-16A 

Client Sample ID 

MW-1 

MW-10 

MW-11 A 

MW-12 

MW-13 

Duplicate 

Trip Blank 2/28/01 

I 
I 
I 

RunID: 

Analysis Date: 

Laboratory Control Sample ILCS) 

HP_S_010318B-605441 Units: mg/L 

03/18/2001 2:20 Analyst: D_R 

Analyte Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

Gasoline Range Organics 1 0.99 99 70 130 

I 
I 
I 
I 
I 
I 
I 
I 

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

Sample Spiked: 

RunID: 

Analysis Date: 

01030432-04 

HP_S_010318B-605446 

03/18/2001 23:37 

Units: mg/L 

Analyst: D_R 

Analyte 

soline Range Organics 

Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

ND 0.9 0.73 81.3 0.9 0.64 .. 
70.7 

"T3.9 " " 3 6 3~6 160 

ualifiers: 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 

f'he percent recoveries for QC samples are correct as reported. Due to significant figures and 
ounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 

3/30/01 2:29:55 PM 



I 
HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713)660-0901 

I 
fc 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

talysis: Purgeable Aromatics 

lethod: SW8021B 

WorkOrder: 

Lab Batch ID: 

01020760 

R32259 

I 
I 
I 
I 
I 
I 
I 
I 
I 

Method Blank Samples in Analytical Batch: 

HP_R_010327A-618008 Units: ug/L Lab Sample ID Client Sample ID 
>: 03/27/2001 19:57 Analyst: D_R 01020760-01A MW-1 

Analyte Result Rep Limit 
Benzene ND 1.0 
Ethylbenzene NO 1.0 
Toluene ND 1.0 
Xylenes.Total ND 1.0 

Surr. 1,4-Difluorobenzene 107.3 72-137 
Surr: 4-Bromofluorobenzene 84.6 48-156 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

HP_R_010327A-616660 Units: ug/L 

03/27/2001 12:29 Analyst: D_R 

Analyte 

Benzene 
Ethylbenzene 
Toluene 
fXylenes.Total 

Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

50 46 93 70 130 

50 48 96 70 130 

50 48 95 70 130 

150 144 96 " ' 7 0 130 

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

Sample Spiked: 

RunID: 

Analysis Date: 

01030771-05 

HP_R_010327A-617993 Units: ug/L 

03/27/2001 21:39 Analyst: D_R 

Analyte 

[____ 
Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % " 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

enzene ND 20 23 116 20 21 104 11.2 21 32 164 
thylbenzene ND 20 23 116 20 21 106 9.04 19 52 142 
(aluene ND 20 24 118 20 22 107 9.82 20 38 159 
(ylenes.Total ND 60 71 118 60 65 108 8.82 18 53 144 

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. 3/30/01 2:29:57 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

alysis: Polynuclear Aromatic Hydrocarbons WorkOrder: 01020760 

•ethod: SW8310 Lab Batch ID: 10780 

Method Blank Samples in Analytical Batch: 

•unlD: 2_010314A-606020 Units: ug/L Lab Sample ID Client Samole ID 

" l i a l ys i s Date: 03/14/2001 20:58 Analyst: KA 01020760-01D MW-1 

Preparation Date: 03/10/2001 8:00 Prep By KL Method SW3510B 01020760-02D MW-3 

01020760-03D MW-4 

Analyte Result Rep Limit 
01020760-04D 

01020760-06D 

MW-5 

MW-8 
Acenaphthene ND 0-10. 

01020760-04D 

01020760-06D 

MW-5 

MW-8 

Acenaphthylene ND OLIO 01020760-07D MW-9 
Anthracene ND 0.10 01020760-08D MW-10 
Benz(a)anthracene 
Benzo(a)pyrene 

_ ND 
ND 

0V10 
0.10 

01020760-09D MW-11 A 

Benzo(b)fluoranthene ND 0.10 01020760-10D MW-12 
Benzo(g,h,i)perylene ND 0.10 01020760-11D MW-13 
Benzo(k)fluoranthene ND 0.10 01020760-17D MW-7 
Chrysene ND 0.10 

01020760-17D MW-7 

Dibenzo(a,h)anthracene ND 0.10 
Fluoranthene ND 0J0 
Fluorene ND 0.101 

Indenojl j^^djpyrene ND 0.10 
Naphthalene ND 0.10 
Phenanthrene ND 0.10 
Pyrene ND 0.10 

Surr: 1-Fluoronaphthalene 66.5 15-96 
Surr: Phenanthrene-dlO 72.9 33-108 

Laboratory Control Sample (LCS) 

RunID: 2_010314A-606067 

Analysis Date: 03/14/2001 21:35 

Preparation Date: 03/10/2001 8:00 

Units: ug/L 

Analyst: KA 

Prep By: KL Method SW3510B 

Analyte Spike Result Percent ~~j Lower Upper 
Added Recovery j Limit Limit 

Acenaphthene 0.5 0.33 66 23 99 

Acenaphthylene 05 0.41 83 29 104 

Anthracene 0.5 0.32 63 28 126 
Benz(a)anthracene 0.5 0.4 80 52 101 

Benzo(a)pyrene 0.5 0.42 84 62 "97 
Benzo(b)fluoranthene 0.5 0.45 90 65 101 

Benzo(g ,h ,i)perylene 0.5 0.41 I 82 36 117 

Benzo(k)fluoranthene 0.5 0.43 85 64 104 

Chrysene 0.5 0.43 87 " " 6 4 ' " " 124 

Dibenzo(a,h)anthracene 0.5 0.38 76 33 111 

Fluoranthene 0.5 0^9 78 51 100 

Fluorene 0.5 0T39 78 20 105 

lndeno(1,2,3-cd)pyrene 0.5 0.46 91 57 115 

Naphthalene 0.5 0.35 71 19 95 

Phenanthrene 0.5 0.52 104! 29 105 

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. 



I 

I 
I 

Quality Control Report 

Brown & Caldwell 
B4 Service, Hobbs, NM 

fialysis: Polynuclear Aromatic Hydrocarbons 

thod: SW8310 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

WorkOrder: 

Lab Batch ID: 

01020760 

10780 

I 
I 
I 

Laboratory Control Sample (LCSI 

RunID: 

Analysis Date: 

Preparation Date: 

2_010314A-606067 

03/14/2001 21:35 

03/10/2001 8:00 

Units: 

Analyst: 

Prep By: 

ug/L 

KA 

KL Method SW3510B 

Analyte 

L 
I Pyrene 

Spike 
Added 

0.5 

Result Percent 
Recovery ! 

0.37 ~75T 

Lower 
Limit 

55 

Upper 
Limit 

105 

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

Sample Spiked: 

RunID: 

Analysis Date: 

Preparation Date: 

01020760-01 
2_010314A-606023 

03/14/2001 22:49 

03/10/2001 8:00 

Units: 
Analyst: 
Prep By: 

ug/L 

KA 

Method 

Analyte 

;enaphthene 

;enaphthylene 

i th racene 

jBenz(a)anthracene 

Jjnzo(a)pyrene 

2nzo(b)fluoranthene 

|8enzo(g,h,i)perylene 

|

3nzo(k)fluoranthene 

hrysene 

ibenzo(a,h)anthracene 

Sample 
Result 

ND 

ND 

"ND 

ND 

NO 

ND 

ND 

ND 

ND 

ND 

MS 
Spike 
Added 

0.5 
0.5 

"6".5 
0.5 

"0.5 
0.5 
0.5 
0.5 
0.5 
oTs 

MS Result MS % 
Recovery 

0.086 

0.18 

0.099 

0.12 

0.14 

" 07777 
0.34 

O7H 

0.25 

0.31 

17.3 

238 

19.8 

23.9 

277 

73076 
"67 0 

27.7 

49.7 

6i7o 

MSD 
Spike 
Added 

0.5 
0.5 

0.5 

0.5 

"0.5 

0.5 

fj.5 

'675 
"6.5 
6.5 

MSD Result I MSD % 
Recovery 

1679 

16 

17.6 

20.6 

16 

21 

21.5 

RPD 

0.085 

0.15 

0.088 

0.1 

0.082 

0.11 

"6.7l 
0.C95 

0.19 

0.12 

19.0 

39.0 

23. 

7 34 

5 50 
4 35 

2.15 

9*~ 

12.1 

14.8 

7* 

1 * 

103 * 

137.1 * 

24.3 

5* 3 39 

RPD 
Limit 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

Low 
Limit 

High 
Limit 

1 

1 

1 

12 
.... _ 

6" 
~T 

1 

T" 

97 

122 

106 

119 

105 

127 

107 

U 9 

744 

114 

JFluoranthene 

Buorene 

•deno(1,2,3-cdj pyrene 

ND 

"ND 

ND 

0.5 

6.5 
0.5 

0.12 

0.095 

0.15 

23.1 

79.6 
29.4 

0.5 
0.5 
0.5 

0.097 
0.096 

"67769 

19.4 

19.2 

17.6 

0.967 
13.8 72.2* 

30 

30 

30 

14__ 126 

1 107 

1 109 

jNaphthalene 

Ihenanthrene 

yrene 

ND 

NO 
"ND 

05 
"675 
0.5 

0.12 

0.14 

0.12 

13.6 

28.2 
0.5 

6.5 
23.2 0.5 

0.13 

67l2 
"67696 

16.2 

244 

767 

17.5 
1 

14.4 
7976 

30 

30 

30 

1 90 

1 128 

1 135 

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. 3/30/01 2:30:00 PM 



I 
HOUSTON LABORATORY 

aaaa INTERCHANGE DRIVE 
HOUSTON, TEXAS 77054 

(713) 660-0901 

I 
I 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

•nalysis: Metals by Method 6010B, Total 

l e t h o d : SW6010B 

WorkOrder: 

Lab Batch ID: 

01020760 

10809 

Method Blank 

"nalysis Date: 

Preparation Date: 
1 
Pi 

I 
I 
I 

TJA_010316C-605373 

03/17/2001 1:47 

03/12/2001 15:00 

Units: 

Analyst: 

Prep By: 

mg/L 

E_B 

MME Method SW3010A 

Barium 
Cadmium 
Calcium 

Analyte 

Chromium 
Magnesium 
Potassium 
Silver 
Sodium 

Result 
ND 
ND 
ND 
ND 
ND 
NP 
ND 
ND 

Rep Limit 
7. .0005 

0.005 

Shi 
0.01 

0.1 

0.01 
0.5 

Samples in Analytical Batch: 

Lab Sample ID 

01020760-01E 

01020760-02E 

01020760-03E 

01020760-04E 

01020760-06E 

01020760-07E 

01020760-08E 

01020760-09 E 

Client Sample ID 

MW-1 

MW-3 

MW-4 

MW-5 

MW-8 

MW-9 

MW-10 

MW-11 A 

I 
I 
I 
I 
I 

Laboratory Control Sample (LCSI 

RunID: 

Analysis Date: 

Preparation Date: 

TJA_010316C-605374 

03/17/2001 1:51 

03/12/2001 15:00 

Units: 

Analyst: 

Prep By: 

mg/L 

E_B 

MME Method SW3010A 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Barium 2 2.04 102 80 120 
Cadmium 2 2.07 103 80 120 
Calcium 20 20.8 104 80 120 
Chromium 2 2.06 103 80 120 

Magnesium 20 20.3 102 80 120 

Potassium 20 20.1 '"Too 80 120 

Silver 2 2.08 104 80 120 

Sodium 20 1977 99 80 120 

J a m p l e Spiked: 

RunID: 

^na l ys i s Date: 

• reparat ion Date: 

Post Digestion Spike (PDS) / Post Digestion Spike Duplicate (PDSD) 

01030226-01 

TJA_0l03l6C-605379 Units: mg/L 

03/17/2001 2:11 Analyst: E_B 

03/12/2001 15:00 Prep By: Method 

<m Analyte Sample 
Result 

PDS 
Spike 
Added 

PDS Result PDS % 
Recovery 

PDSD 
Spike 
Added 

PDSD Result \ PDSD % 
i Recovery 

RPD I RPD 
| Limit 

Low 
Limit 

High 
Limit 

Calcium 

Jodium 
98.3 

318 

10 

10 

103 47.6 * 

375 -24 * 

10 

10 

104 52.5* 

312 -57* 

9.8 20 

81.9*| 20~ 

75 125 

75 125 
• Matrix Spike (M S) / Matrix Spike Duplicate (MSD) 

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 

3/30/01 2:30:02 PM 



I 
HOUSTON LABORATORY 

8860 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

I 
I 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

Inalysis: Metals by Method 6010B, Total 

lethod: SW6010B 

WorkOrder: 

Lab Batch ID: 
01020760 

10809 

I 
I 

I 
Cal 

IF 
Tpol 

Sample Spiked: 

RunID: 

Analysis Date: 

Preparation Date: 

01030226-01 

TJA_010316C-605376 

03/17/2001 1:59 

03/12/2001 15:00 

Units: mg/L 

Analyst: E_B 

Prep By: MME Method SW3010A 

num 

dmium 

Calcium 

romium 
agnesium 

Potassium 
jai\ 

I 
lver 

dium 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result MS% 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High" 
Limit 

0.14 1 1.14 100 1 1.12 98.7 1.76 20 75 T25 
ND "l 1.05 105 1 1.04 104 0.700 20 75 125 
98 10 112 139* To 110 117 17.4 20 '"' 75 125 

ND 1 1.02 102 1 1.02 102 5.0186 20 75 125 
32 To 42.6 109 10 

. „ _ . — ~ 4 1 -

101 7.44 20 75 125 
ND 10 11.5 115 10 11.2 112 2.62 ""' 20 '""~75 125 
ND 1 1.04 104 1.03 103 0.973 20 75 125 
320 10 332 143 * 10 324 60.7* 31T * 20 75 125 

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

I 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 

PTie percent recoveries for QC samples are correct as reported. Due to significant figures and 
ounding, the reported RPD may differ from the displayed RPD values but is correct as reported. , n m , . , „ . „ , „. 



I 
HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

I 
I 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

alysis: 
thod: 

Metals by Method 6010B, Total 

SW6010B 

WorkOrder: 

Lab Batch ID: 

01020760 

10809-T 

nID: 

lalysis Date: 

Preparation Date: Pre 

I 
I 
r 
i 
i 
i 

Method Blank 

TJAT_010315A-602595 Units: 

03/15/2001 19:50 

03/12/2001 15:00 

Analyst: 

Prep By: 

mg/L 

NS 

MME Method SW3010A 

Analyte 

Arsenic 
Lead 
Selenium 

Result 
" N D 

ND 
ND 

Rep Limit 
0-005 
P:P05 
0.005 

Samples in Analytical Batch: 

Lab Sample ID 

01020760-01E 

01020760-02E 

01020760-03E 

01020760-04E 

01020760-06E 

01020760-07E 

01020760-08E 

01020760-09E 

Client Sample ID 

MW-1 

MW-3 

MW-4 

MW-5 

MW-8 

MW-9 

MW-10 

MW-11 A 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

Preparation Date: 

TJAT_010315A-602596 Units: 

03/15/2001 19:55 Analyst: 

03/12/2001 15:00 Prep By: 

mg/L 

NS 

MME Method SW3010A 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Arsenic 4 3.89 97 80 120 

Lead 2 2.1 105 80 120 

Selenium 4 4722 106 80 120 

I 
I 
I 

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

Sample Spiked: 

RunID: 

Analysis Date: 

Preparation Date: 

01030226-01 

TJAT_010315A-602601 Units: 

03/15/2001 20:09 Analyst: 

03/12/2001 15:00 Prep By: 

mg/L 

NS 

MME Method SW3010A 

Arsenic 

flkd 
S e n i u m 

Analyte Sample 
Result 

" MS " 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result 

__. 

MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

ND 
2 

2.06 T03 2 102 0.547 20 75 ~T~25 
ND 1 1~07 107 ~~~ T 1.07 107 0.374 20 75 " 125 
7ND 2 2724 T12 2 2.24 112 00849 20 75 125 

I 
I 
I ualifiers: Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

ihe percent recoveries for QC samples are correct as reported. Due to significant figures and 
lunding, 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 

3/30/01. 2:30:05 PM 



I 
HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 
HOUSTON, TEXAS 77054 

(713) 660-0901 

I 
et 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

lalysis: Metals by Method 6010B, Total 

l e thod : SW6010B 

WorkOrder: 

Lab Batch ID: 

01020760 

10809A 

Method Blank 

Analyte 
Sodium 

tnlD: TJA_010319B-606969 

alysis Date: 03/19/2001 19:19 

Preparation Date: 03/12/2001 15:00 

I 
I 
I 
I 
I 
Sample Spiked: 01030226-01 
• j n I D : TJA_010319B-606975 

Bia lys is Date: 03/19/2001 19:44 

Preparation Date: 03/12/2001 15:00 

Units: mg/L 

Analyst: E_B 

Prep By: MME Method SW3010A 

Samples in Analytical Batch: 

Lab Sample ID 

01020760-09E 

Client Sample ID 

MW-11A 

Result 
ND 

Rep Limit 
0.5 

Laboratory Control Sample (LCSI 

RunID: 

Analysis Date: 

Preparation Date: 

TJA_010319B-606970 

03/19/2001 19:24 

03/12/2001 15:00 

Units: mg/L 

Analyst: E_B 

Prep By: MME Method SW3010A 

Analyte Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

Sodium 20 19.5 97 80 120 

Post Digestion Spike (PDS) / Post Digestion Spike Duplicate (PDSD) 

Units: mg/L 

Analyst: E_B 

Prep By: Method 

I 
i 
r 

Analyte Sample 
Result 

PDS 
Spike j 
Added 1 

[ 

PDS Result PDS % 
Recovery 

PDSD I PDSD Result 
Spike : 
Added ! 

PDSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

pdium 312 10 312 ~ 3.1 * 1u| 312 1.7* 59.5' 20 75 1251 
Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

I 
Sample Spiked: 01030226-01 
RunID: TJA_010319B-606972 

Analysis Date: 03/19/2001 19:32 

Preparation Date: 03/12/2001 15:00 

Units: mg/L 

Analyst: E_B 

Prep By: MME Method SW3010A 

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 

Rdium 310 10 ~ 324 118 10 319 66.6* 56.0* 20 75 125] 

I 
I ualifiers: 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. 3/30/01 2:30:07 PM 



I 
HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

I 
ft 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

tnalysis: Metals by Method 601 OB, Total 

ethod: SW6010B 

WorkOrder: 

Lab Batch ID: 

01020760 

10809B 

Method Blank 

IunID: TJA_010320C-608941 

nalysis Date: 03/20/2001 15:28 

Preparation Date: 03/12/2001 15:00 

Units: mg/L 

Analyst: E_B 

Prep By: MME Method SW3010A 

Samples in Analytical Batch: 

Lab Sample ID 
01020760-09E 

Client Sample ID 

MW-11 A 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

r "" 
Calcium 

Analyte Result 
ND 

Rep Limit 
0.1 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

Preparation Date: 

TJA_010320C-608942 

03/20/2001 15:32 

03/12/2001 15:00 

Units: mg/L 

Analyst: E_B 

Prep By: MME Method SW3010A 

Analyte 

Calcium 

Spike Result Percent | Lower Upper 
Added Recovery Limit Limit 

20 20.5 102| 80 120 

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

Sample Spiked: 01030226-01 

RunID: TJA_010320C-608944 

Analysis Date: 03/20/2001 15:40 

Preparation Date: 03/12/2001 15:00 

Units: mg/L 

Analyst: E_B 

Prep By: MME Method SW3010A 

Analyte 

ialcium 

Sample 
Result 

98 

MS 
Spike 
Added 

10 

MS Result 

110 

MS % 
Recovery 

124 

MSD : 

Spike 
Added 

101 

MSD Result MSD % 
Recovery 

RPD I RPD 
' Limit 

107| 92.329.2 * 20 

Low 
Limit 

High 
Limit 

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. 

3/30/01 2:30:09 PM 

If 



I 
HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

I 
I 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

alysis: Metals by Method 6010B, Total 

thod: SW6010B 

WorkOrder: 

Lab Batch ID: 

01020760 

10826 

nID: 

lalysis Date: 

Preparation Date: Pn 

I 
I 
I 

Method Blank 

TJA_010315C-603697 

03/16/2001 2:41 

03/13/2001 9:00 

Units: mg/L 

Analyst: E B 

Prep By: MW Method SW301 OA 

Samples in Analytical Batch: 

Lab Sample ID 

01020760-10E 

01020760-11E 

01020760-17E 

Client Sample ID 

MW-12 

MW-13 

MW-7 

Analyte 

Barium 
Cadmium 
Calcium 
Chromium 
Magnesium 
Potassium 
Silver 
Sodium 

Result Rep Limit 
ND 0.005 
ND 0.005 
ND 0.1 
ND 0.01 
ND 0.1 
ND 2 
ND 0.01 
ND 0.5 

I 
I 
I 
I 
I 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

Preparation Date: 

TJA_010315C-603698 

03/16/2001 2:45 

03/13/2001 9:00 

Units: mg/L 

Analyst: E_B 

Prep By: MW Method SW301 OA 

Analyte 

Barium 

Cadmium 

Calcium 

Chromium 
Magnesium 

Potassium 

Silver 

Sodium 

3 Result Percent Lower Upper 
d Recovery Limit Limit 

~2 2.03 102 80 120 
2 2.TT 105 80 120 

20 21.4 107 80 120 
2 2.14 107 80 120 

20 " 20.4 102 80 120 
20 20.2 101 80 120 

2 2.11 105 80 120 
20 20.1 100 80 120 

JJimple Spiked: 
RunID: 

Iialysis Date: 

eparation Date: 

Post Digestion Spike (PDS) / Post Digestion Spike Duplicate (PDSD) 

01030291-01 

TJA_010315C-603707 Units: mg/L 

03/16/2001 3:06 Analyst: E_B 

03/13/2001 9:00 Prep By: Method 

j 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 

jCalcium 71.6 10 79.4 77.4 10 78.6 69.3* 11.1 20 75 125 
B^dium 121 10 125 45.0* 10 126 56.0 * 21.7* 20 75 125 

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

Qualifiers: Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

t'he percent recoveries for QC samples are correct as reported. Due to significant figures and 
ounding, 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 

3/30/01 2".30;12 PM 



I 

I 
I alysis: Metals by Method 601 OB, Total 

thod: SW6010B 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

WorkOrder: 

Lab Batch ID: 

01020760 

10826 

I 
Sample Spiked: 

RunID: 

Analysis Date: 

Preparation Date: 

01030291-01 

TJA_010315C-603700 

03/16/2001 2:53 

03/13/2001 9:00 

Units: mg/L 

Analyst: E_B 

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 

•irium 0.33 1 1.32 98.9 1 1.36 104 4.55 20 75 125 

^ d m i u m ND 7 1.04 104 1 1.06 106 1.69 - 20 75~ 125 
Calcium 72 10 83.1 114 10 84.2 126 * ""9769 20 75 125 
flhromium ND 1 1.04 104 1 1.06 106 2.26 20 ~ 75 125 
Magnesium ..__ 10 28.9 103 10 29.6 110 6.61 20 "75 125 
[Potassium ND 10 11 105 10 11.6 110 4.92 20 75 125 

t j l v e r ND 1 1.04 104 1 1.07 107 2.80 20 75 125 
ftdium 120 10 131 108 10 135 141 * 26.8 * 20 75 125 

Fualifiers: 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 
pounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 3/30/01 2 30 12 PM 



I 
HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 
HOUSTON, TEXAS 77054 

(713) 660-0901 

I 
I 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

alysis: Metals by Method 6010B, Total 

thod: SW6010B 

WorkOrder: 

Lab Batch ID: 

01020760 

10826-T 

TJAT_010314B-601637 

lalysisDate: 03/14/2001 23:35 

Preparation Date: 03/13/2001 9:00 Pr 

I 
I 

Method Blank 

Units: 

Analyst: 

Prep By: 

mg/L 

NS 

MW Method SW3010A 

Samples in Analytical Batch: 

Lab Sample ID 

01020760-1 OE 

01020760-11E 

01020760-17E 

Client Sample ID 

MW-12 

MW-13 

MW-7 

Analyte Result Rep Limit 

Arsenic . ND 0.005 
Lead ND 0.005 
Selenium ND 0.005 

I 
I 
I 
I 

Laboratory Control Sample (LCSI 

RunID: 

Analysis Date: 
Preparation Date: 

TJAT_010314B-601638 

03/14/2001 23:40 

03/13/2001 9:00 

Units: mg/L 
Analyst: NS 

Prep By: MW Method SW301 OA 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Arsenic 4 4.04 101 80 120 

Lead 2 2.18 109 80 120 

Selenium 4.36 109 80 120 

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

Sample Spiked: 

RunID: 

Analysis Date: 

Preparation Date: 

01030291-01 
TJAT_010314B-601640 Units: 

03/14/2001 23:54 Analyst: 

03/13/2001 9:00 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 

-
" s e n i c 

0.0065 2 2.08 104 2 2.15 107 3.17 20 75 125 

tead ND 1 1.09 109 1 1.12 T l 2 2.70 20 75 "~~125 
Selenium ND 2 2.24 112 2 2.31 115 2.99 20 75 125 

I 
I 
I ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

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

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

rhe percent recoveries for QC samples are correct as reported. Due to significant figures and 
ounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 3/30/01 2:30:14 PM 



HOUSTON LABORATORY 
BB80 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

nalysis: Metals by Method 601 OB, Total 

ethod: SW6010B 

WorkOrder: 

Lab Batch ID: 

01020760 

11057C-T 

Method Blank 

nID: TJAT_010321B-610668 Units: 

alysis Date: 03/21/2001 13:35 Analyst: 

Preparation Date: 03/20/2001 12:35 Prep By: 

mg/L 

NS 

MME Method SW3010A 

Samples in Analytical Batch: 

Lab Sample ID 

01020760-02E 
Client Sample ID 
MW-3 

Analyte Result Rep Limit 
Sejenium " ND 0.005 

Laboratory Control Sample (LCSI 

RunID: 

Analysis Date: 

Preparation Date: 

TJAT_010321 B-610669 Units: 

03/21/2001 13:40 Analyst: 

03/20/2001 12:35 Prep By: 

mg/L 

NS 

MME Method SW3010A 

Analyte Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

Selenium 4 4.39 110 80 120 

Matrix Spike (MSI / Matrix Spike Duplicate (MSD) 

Analyte 

I 

Sample Spiked: 

RunID: 

Analysis Date: 

Preparation Date: 

Sample 
Result 

01020760-02 
TJAT_010321 B-610671 

03/21/2001 13:54 

03/20/2001 12:35 

lenium 0.0070 

MS 
Spike 
Added 

MS Result 

2.24 

Units: 

Analyst: 

Prep By: 

MS% 
Recovery 

111 

mg/L 

NS 

MME Method SW3010A 

MSD 
Spike 
Added 

MSD Result 

2.24 

MSD % 
Recovery 

112 

RPD 

0.302 

RPD 
Limit 

20 

Low 
Limit 

High 
Limit 

75 1251 

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 

3/30/01 2:30:16 PM 

•n 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

I 
i 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

alysis: 

thod: 

Mercury, Total 

SW7470A 

WorkOrder: 

Lab Batch ID: 

01020760 

11082 

Samples in Analytical Batch: 

Lab Sample ID Client Sample ID 

01020760-01E MW-1 

01020760-02E MW-3 

01020760-03E MW-4 

01020760-04E MW-5 

01020760-06E MW-8 

01020760-07E MW-9 

01020760-08E MW-10 
01020760-09 E MW-11 A 

01020760-10E MW-12 
01020760-11E MW-13 

01020760-17E MW-7 

Method Blank 

InID: HGL_010321E-610968 Units: 

alysis Date: 03/21/2001 16:24 

Preparation Date: 03/21/2001 13:40 

I 
I 
I 

Analyte 
(Mercury 

mg/L 

Analyst: R_T 

Prep By: R_T Method SW7470A 

Result |Rep Limit 
NDl 0.0002 

I 
I 
1 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

Preparation Date: 

HGL_010321E-610969 

03/21/2001 16:24 

03/21/2001 13:40 

Units: mg/L 

Analyst: R_T 

Prep By: R_T Method E245.1 

Analyte 

Mercury 

Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

0.002 0.00179 90 80 120 

f 
I 
I 

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

Sample Spiked: 01020760-01 
RunID: HGL_010321E-610977 

Analysis Date: 03/21/2001 16:24 

Preparation Date: 03/21/2001 13:40 

Units: mg/L 

Analyst: R_T 

Prep By: R_T Method SW7470A 

Analyte 

I 
I 
I 

rcury 

Sample 
Result 

ND 

MS 
Spike 
Added 

MS Result MS% 
Recovery 

0.002I 0.00192 96.2 

MSD 
Spike 
Added 

MSD Result 

0.002 0.00197 

MSD % I RPD 
Recovery 

98.6 2.41 

RPD 
Limit 

20 

Low 
Limit 

High 
Limit 

75 125 

I 
I 

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

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

he percent recoveries for QC samples are correct as reported. Due to significant figures and 
bunding, 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 

3/30/01 2:30:19 PM 



HOUSTON L A B O R A T O R Y 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Quality Control Report 

Brown & Caidweil 
B J Service, Hobbs, NM 

n a l y s i s : Volatile Organics by Method 8260B 

ethod: SW8260B 

WorkOrder: 

Lab B a t c h ID: 

01020760 

R31836 

Method Blank 

nID: L_010320B-609255 

alysis Date: 03/20/2001 14:08 

Analyte 

1.1,1,2-Tetrachloroethane 

Units: ug/L 

Analyst: LT 

1,1,1 -Trichloroethane 
1,1,2,2-Tetrachloroethane 
1.1,2-Trich loroethane 
1.1-Dichloroethane 
1,1-Dichloroethene 

1 -Dichloropropene 
1j 2,3-Trichlorobenzene 
1^2,3-Trichloropropane 
1^2,4-Trichlorobenzene 

1,2-Dibromoethane 
1,2-Dichlorobenzene 
1,2-Dichloroethane 

2^-Djchtoropropane 
2-Butanone 
^Chloroelhyj vinyl ether 

Result Rep Limit 

ND] 
ND 
ND 
ND 

_ND 
ND 
ND 
ND 
ND 
ND 

1,2,4-Trimethylbenzene ND 
1^2-Dibromo-3-chloropropane 

1.2- Dichloropropane 
1,3,5-Trimethylbenzene 
1.3- Dichlorobenzene 
1,3-Dichloropropane 
1^4-Dichlorobenzene 

. . .4—-

2-Chlorotoluene 
2-Hexanqne 
4^Chlorotojuene 
4-lsopropyltoluene 
4-Methyl-2-pentanone 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 

Aceione 
Acjyjonitrile 
Benzene 
r^romobenzene 
Bromochloromethane 
Bromodichloro methane 
Bromgform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
CJnloj;omethane 
Dibromochloromethane 
Dibromomethane 
pj^jorodifluorqmetfiane 
Ethy[benzene 
Hexachlorobutadiene 
Isorjropylb^nzene 
Methyl tert-butyl ether 
Methylene chloride 
n-Butylbenzene 

ND 
ND 
ND 

NP 
ND 
ND 
ND 
ND 

5X) 
5.0 
5̂ 0 

5.0 
5.0 

_5J> 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

5^2 
5.0 
5J> 
5.0 
5J> 
5.0 

_M 
5.0 

.20 
10 

5.Q 
10 

5.0 
5,0 
10 

100 
50 

5.0 
5.0 

ND 
ND 
ND 
ND 

5.0 
5.0 

.5.0 
ib 
5.0 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
NP 
ND 
ND 
ND 
ND 
ND 
ND 

5.0 
5J) 
10 

5.0 
10 

. 5 0 
ao 
To 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

I 

l ua l i f i e r s : ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

J - Est imated value between MDL and PQL 

Samples in Analytical B a t c h : 

Lab Sample ID 

01020760-12A 

01020760-13A 

C l ien t Sample ID 

MW-14 

MW-15 

Ml - Matrix Interference 

D - Recovery Unreportable due to Dilut ion 

* - Recovery Outside Advisable QC Limits 

he percent recoveries for QC samples are correct as reported. Due to significant figures and 
ounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 

3/30/01 2:30.21 PM 



inalysis: Volatile Organics by Method 3260B 

lethod: SW8260B 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

WorkOrder: 

Lab Batch ID: 

01020760 

R31836 

Method Blank 

| j n l D : L_010320B-609255 Units: ug/L 

lalysis Date: 03/20/2001 14:08 Analyst: LT 

Analyte Result Rep Limit 

n-Propyl benzene ND 5.0 
Naphthalene ND 5.0 
sec-Butylbenzene ND 5.0 
Styrene ND 5.0 
tert-Bulylbenzene ND 5.0 
Tetrachloroethene ND 5.0 
Toluene ND 5.0 
Trichloroethene ND 5.0 
Trichlorofluoromethane ND 5.0 
Vinyl acetate ND 10 
Vinyl chloride ND 10 
cis-1,2-Dichloroethene ND 5.0 
cis-1,3-Dichloropropene ND 5.0 
m.p-Xylene ND 5.0 
o-Xylene ND 5.0 
trar^1L2-rjjchloroethene^ ND 5.0 
trans-1,3-Dichloropropene ~ND~ 5.0 
1,2-Dichloroethene (total) ND 5.0 
Xylenes.Total ND 5.0 

Surr: 1,2-Dichloroethane-d4 90.0 62-119 
Surr: 4-Bromofluorobenzene 96.0 78-123 
Surr: Toluene-d8 100.0 74-122 

Laboratory Control Sample (LCS) 

RunID: L_0l0320B-609254 Units: ug/L 

Analysis Date: 03/20/2001 13:10 Analyst: LT 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

1,1-Dichloroethene 50 54 108 61 145 

Benzene 50 51 102 127 

Chlorobenzene 50 57 114 75 130 

Toluene 50 56 112 76 125 

Trichloroethene 50 58 116 71 120 

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

Sample Spiked: 01030282-02 

RunID: L_010320B-609257 Units: ug/L 

Analysis Date: 03/20/2001 16:32 Analyst: LT 

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 

t"he percent recoveries for QC samples are correct as reported. Due to significant figures and 
ounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 

3/30/01 2:30:21 PM 



® 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

I 
I 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

t
ialysis: Volatile Organics by Method 8260B 

ethod: SW82S0B 

WorkOrder: 

Lab Batch ID: 

01020760 

R31836 

mt Analyte 

I 
Sample 
Result 

MS 
Spike 
Added 

MS Result M S % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

1 1-Dichloroethene ND 250 250 100 250 230 92 8 14 38 T72 
fenzene 490 " 250 750 104 250 730 96 8 11 66 134 
Bhlorobenzene ND 250 270 108 250 270 108 0 13 67 115 
Toluene ND 250 ~ 250 "fori ~ 250 260 104 " 4 13 ~59 "125 
•ichloroethene ND 250 280 112 250 270 108 4 14 61 134 

r 
ualifiers: 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 

Ifhe percent recoveries for QC samples are correct as reported. Due to significant figures and 
ounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 3/30/01 2-30-21 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

I 
I 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

alysis: 

ethod: 

Fluoride-IC 

E300 

WorkOrder: 

Lab Batch ID: 

01020760 

R31137 

Method Blank 

jnID: WET_010309O-594809 Units: mg/L 

lalysisDate: 03/09/2001 11:53 Analyst: KM 

[nupride 
Analyte Result |Rep Limit 

ND! 0.10 

Samples in Analytical Batch: 

Lab Sample ID 

01020760-01F 

01020760-02F 

01020760-03F 

01020760-04F 

01020760-07F 

01020760-09F 

01020760-1 OF 

01020760-11F 

Client Sample ID 

MW-1 

MW-3 

MW-4 

MW-5 

MW-9 

MW-11 A 

MW-12 

MW-13 

RunID: 
Analysis Date: 

Laboratory Control Sample (LCS) 

WET_0103090-594810 Units: mg/L 

03/09/2001 11:53 Analyst: KM 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Fluoride 10 9.1 91 90 110 

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

Sample Spiked: 01020760-01 

RunID: WET_0103090-594812 Units: mg/L 

Analysis Date: 03/09/2001 11:53 Analyst: KM 

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 

uoride 1.3 10 9.7 83.B 10 97 8X6 "6.214 20 80 "T20I 

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

I 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 

r he percent recoveries for QC samples are correct as reported. Due to significant figures and 
ounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 3/30/012-30-24 PM 



HOUSTON LABORATORY 
8680 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

alysis: 
ithod: 

Nitrogen, Nitrate (As N) 

E300 

WorkOrder: 

Lab Batch ID: 

01020760 

R31139 

nID: 

alysis Date: 

Method Blank 

WET_010309P-59483U Units: mg/L 

03/09/2001 11:53 Analyst: KM 

Analvte 
[Nitrogen, Nitrate (As N) 

j Result Rep Limit 
ND ~"~ 0.10 

Samples in Analytical Batch: 

Lab Sample ID 

01020760-01F 

01020760-02F 

01020760-03F 

01020760-04F 

01020760-07F 

01020760-09F 

01020760-10F 

01020760-11F 

Client Sample ID 

MW-1 

MW-3 

MW-4 

MW-5 

MW-9 

MW-11 A 

MW-12 

MW-13 

Laboratory Control Sample (LCS) 

RunID: WET_010309P-594831 Units: mg/L 

Analysis Date: 03/09/2001 11:53 Analyst: KM 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Nitrogen, Nitrate (As N) 10 9.7 97 90) 110 

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

Sample Spiked: 01020760-01 

RunID: WET_010309P-594833 Units: mg/L 

Analysis Date: 03/09/2001 11:53 Analyst: KM 

I Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD I MSD Result 
Spike 1 

Added j 

MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

jtrogen, Nitrate (As N) 4.3 10 14.7 104 10 14.7 104 0.173 20 76" 1 2 4 

f 
I 

ualifiers: 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 

he percent recoveries for QC samples are correct as reported. Due to significant figures and 
•ounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 3/30/01 2-30-26 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

f ialysis: 

lethod: 
Sulfate 

E300 

WorkOrder: 

Lab Batch ID: 

01020760 

R31141 

Method Blank 

jnID: WET_010309Q-594871 Units: mg/L 

lalysis Date: 03/09/2001 11:53 Analyst: KM 

Analyte 
Sulfate 

Result [Rep Limit 
ND 0.20 

Samples in Analytical Batch: 

Lab Sample ID 

01020760-01F 

01020760-02F 

01020760-03F 

01020760-04F 

01020760-07F 

01020760-09F 

01020760-1 OF 

01020760-11F 

Client Sample ID 

MW-1 

MW-3 

MW-4 

MW-5 

MW-9 

MW-11 A 

MW-12 

MW-13 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

WET_oi0309Q-594873 Units: mg/L 

03/09/2001 11:53 Analyst: KM 

[ Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Isulfate 10 11 107 9 0 110 

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

Sample Spiked: 01020760-01 

RunID: WET_010309Q-594875 Units: mg/L 

Analysis Date: 03/09/2001 11:53 Analyst: KM 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % IRPD 
Recovery | 

RPD 
Limit 

Low 
Limit 

High 
Limit 

hfate 210 200 420" 103 200 420 105 1.30 20 80 120 

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

I 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 

t'he percent recoveries for QC samples are correct as reported. Due to significant figures and 
ounding, the reported RPD may differ from the displayed RPD values but is correct as reported. momi 2 3 0 2 8 p M 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

alysis: 

i thod: 

Fluoride-IC 

E300 

WorkOrder: 

Lab Batch ID: 

01020760 

R31142 

Method Blank 

nID: WET_010310C-594894 Units: 

alysis Date: 03/10/2001 15:14 Analyst: 

Analyte 

(Fluoride 

mg/L 

KM 

Result Rep Limit 
~ 0.10 

Samples in Analytical Batch: 

Lab Sample ID 

01020760-06F 

01020760-08F 

01020760-17F 

Client Sample ID 

MW-8 

MW-10 

MW-7 

NDl 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

WET_0l03l0C-594895 Units: mg/L 

03/10/2001 15:14 Analyst: KM 

Analyte Spike Result Percent 
Added Recovery 

Fluoride 10 9 90 

Lower 
Limit 

Upper 
Limit 

90 110 

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

Sample Spiked: 01020760-06 

RunID: WET_0l03l0C-594897 Units: mg/L 

Analysis Date: 03/10/2001 15:14 Analyst: KM 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

loride 0.66 .__!° 8.6 79.7 * 10 8.7 80.4 0.775 20 

Low 
Limit 

High 
Limit 

80 1201 

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

I 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 
>unding, the reported RPD may differ from the displayed RPD values but is correct as reported. mom\ 2-30-30 PM 



I 
I 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

alysis: Nitrogen, Nitrate (As N) 

ethod: E300 

WorkOrder: 

Lab Batch ID: 

01020760 

R31144 

Method Blank 

nID: WET_0l0310D-594953 Units: 

alysis Date: 03/10/2001 15:14 Analyst: 

Analyte 
lN|troger̂ lvijtrate_(As N) 

mg/L 

KM 

Samples in Analytical Batch: 

Lab Sample ID 

01020760-06F 

01020760-08F 

01020760-17F 

Client Sample ID 

MW-8 

MW-10 

MW-7 

Result 
ND 

Rep Limit 
~ O.ib 

I RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

WET_Ol03lOD-594954 Units: mg/L 

03/10/2001 15:14 Analyst: KM 

Analyte Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

Nitrogen, Nitrate (As N) 10 10.2 102 90 110 

r 

i 
i 
i 

Analyte 

trogen, Nitrate (As N) 

Matrix Spike (MSI / Matrix Spike Duplicate (MSD) 

Sample Spiked: 

RunID: . 

Analysis Date: 

Sample 
Result 

01020760-06 

WET_010310D-594958 

03/10/2001 15:14 

0.66 

MS 
Spike 
Added 

10 

Units: mg/L 
Analyst: KM 

MS Result MS % 
Recovery 

10.2 95.8 

MSD 
Spike 
Added 

10 

MSD Result 

10.2 

MSD % 
Recovery 

RPD 

95.7)0627 

RPD 
Limit 

Low 
Limit 

High 
Limit 

20 76 124 

r 
ualifiers: 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 

he percent recoveries for QC samples are correct as reported. Due to significant figures and 
ounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 3/30/01 2 30 33 PM 



Method Blank Samples in Analytical Batch: 

•LnID: WET_010312E-596732 Units: mg/L Lab Sample ID Client Sample ID 

• l a l y s i s Date: 03/12/2001 9:30 Analyst: KM 01020760-06F MW-8 

01020760-08F MW-10 

01020760-17F MW-7 

Analyte Result Rep Limit 
Sulfate 0 20 

HOUSTON LABORATORY 
88B0 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-41901 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

alysis: 

i thod: 

Sulfate 

E300 

WorkOrder: 

Lab Batch ID: 

01020760 

R31222 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCSI 

WET_010312E-596733 Units: mg/L 

03/12/2001 9:30 Analyst: KM 

Analyte [ Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Sulfate i 10 11 106 90 110 

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

Sample Spiked: 01020760-06 

RunID: WET010312E-596736 Units: mg/L 

Analysis Date: 03/12/2001 9:30 Analyst: KM 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

i If ate 240 200 450 105 200 460 106 0.776 20 

Low 
Limit 

High 
Limit 

80 120 

I 

lualifiers: 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 

he percent recoveries for QC samples are correct as reported. Due to significant figures and 
founding, the reported RPD may differ from the displayed RPD values but is correct as reported. 3/30/01 2:30 35 PM 

If 



HOUSTON LABORATORY 
B880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-O901 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

nalysis: Alkalinity, Bicarbonate 

lethod: M2320 B 

WorkOrder: 

Lab Batch ID: 

01020760 

R31246 

Method Blank 

nID: WET_010312K-597228 Units: mg/L 

alysis Date: 03/12/2001 10:15 Analyst: SN 

Samples in Analytical Batch: 

Analyte 
Alkalinity, Bicarbonate 

Result 
N D 

Rep Limiu 

~" 2 o' 

Lab Sample ID 

01020760-01F 

01020760-02F 

01020760-03F 

01020760-04F 

01020760-06F 

01020760-07F 

01020760-08F 

01020760-09F 

01020760-1 OF 

Client Sample ID 

MW-1 

MW-3 

MW-4 

MW-5 

MW-8 

MW-9 

MW-10 

MW-11 A 

MW-12 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

WET_010312K-597231 Units: 

03/12/2001 10:15 Analyst: 

mg/L 

SN 

Analyte Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

Alkalinity, Bicarbonate 23.4 2472 104 90 110 

Sample Duplicate 

Original Sample: 01020760-01 

RunID: WET_010312K-597232 Units: mg/L 

Analysis Date: 03/12/2001 10:15 Analyst: SN 

Analyte 

Alkalinity, Bicarbonate 

Sample 
Result 

909 

DUP 
Result 

90.9 

RPD RPD 
Limit 

20 

r 
i 

ualifiers: 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 

If h e percent recoveries for QC samples are correct as reported. Due to significant figures and 
bounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 3/30/01 2:30:37 PM 



I 
HOUSTON LABORATORY 

BBBO INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

I 
Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

alysis: Alkalinity, Bicarbonate 
ethod: M2320 B 

WorkOrder: 

Lab Batch ID: 

01020760 

R31246A 

Method Blank 

nID: WET_0103l2K-597228 Units: mg/L 

alysis Date: 03/12/2001 10:15 Analyst: SN 

Samples in Analytical Batch: 

Lab Sample ID 
01020760-11F 
01020760-17F 

Client Sample ID 

MW-13 

MW-7 

Analyte 
Alkalinity, Bicarbonate 

j Result 
j _ Z ND 

Rep Limit 
2.0 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

WET_010312K-597231 Units: mg/L 

03/12/2001 10:15 Analyst: SN 

Analyte Spike Result Percent ] Lower Upper 
Added Recovery I Limit Limit 

Alkalinity, Bicarbonate 23.4 24.2 104| 90 110 

Sample Duplicate 

Original Sample: 01020760-11 

RunID: WET_oi03i2K-597246 Units: mg/L 

Analysis Date: 03/12/2001 10:15 Analyst: SN 

Analyte | Sample DUP 1 RPD~ RPD 
Result Result Limit 

Alkalinity, Bicarbonate 131 131 6 20 

ff 
I 

ualifiers: 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 
founding, the reported RPD may differ from the displayed RPD values but is correct as reported. 

3/30/01 2:30:39 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

I 
I 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

alysis: 

thod: 

Alkalinity, Carbonate 

M2320 B 
WorkOrder: 

Lab Batch ID: 

01020760 

R31248 

Method Blank 

, n | 0 : WET_010312L-597328 Units: mg/L 

lalysisDate: 03/12/2001 10:15 Analyst: SN 

] Analyte Result Rep Limit 
lAlkalinity, Carbonate 2.0 

Samples in Analytical Batch: 

Lab Sample ID 
01020760-01F 

01020760-02F 

01020760-03F 

01020760-04F 

01020760-06F 

01020760-07F 

01020760-08F 

01020760-09F 

01020760-1 OF 

Client Sample ID 

MW-1 

MW-3 

MW-4 

MW-5 

MW-8 

MW-9 

MW-10 

MW-11 A 

MW-12 

Laboratory Control Sample (LCSI 

RunID: WET_010312L-597331 Units: mg/L 

Analysis Date: 03/12/2001 10:15 Analyst: SN 

M Analyte Spike 
Added 

Result Percent j 
Recovery j 

Lower 
Limit 

Upper 
Limit 

lAlkalinity, Carbonate 23.4 24.2 104' 90 "~~ 110 

Sample Duplicate 

Original Sample: 01020760-01 

RunID: WET_010312L-S97332 Units: mg/L 

Analysis Date: 03/12/2001 10:15 Analyst: SN 

Analyte Sample DUP RPD RPD" 
Result Result Limit 

Alkalinity, Carbonate ND ND "~o 20 

r 
i 

ualifiers: 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 

he percent recoveries for QC samples are correct as reported. Due to significant figures and 
unding, the reported RPD may differ from the displayed RPD values but is correct as reported. 

3/30/01 2:30:41 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

nalysis: Alkalinity, Carbonate 

ethod: M2320 B 

WorkOrder: 

Lab Batch ID: 

01020760 

R31248A 

Method Blank 

nID: WET010312L-597328 Units: mg/L 

alysis Date: 03/12/2001 10:15 Analyst: SN 

Samples in Analytical Batch: 

Lab Sample ID 

01020760-11F 

01020760-17F 

Client Sample ID 

MW-13 

MW-7 

Analyte 
Alkalinily, Carbonate 

j Result 
" i N D 

Rep Limit 
2.0 

RunID: 

Analysis Date: 

Laboratory Control Sample fLCSl 

WET_010312L-597331 Units: mg/L 

03/12/2001 10:15 Analyst: SN 

Analyte Spike Result Percent i Lower Upper 
Added Recovery | Limit Limit 

Alkalinity, Carbonate 23.4 24.2 104 90 110 

Sample Duplicate 

Original Sample: 01020760-11 

RunID: WET_Ol03l2L-597346 Units: mg/L 

Analysis Date: 03/12/2001 10:15 Analyst: SN 

Analyte [ Sample I 
Result I 

L _j_ 

DUP 
Result 

RPD 

Alkalinity, Carbonate NDI ND 

RPD 
Limit 

20 

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 

he percent recoveries for QC samples are correct as reported. Due to significant figures and 
ounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 3/30/01 2-30-44 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

alysis: 
ithod: 

Chloride, Total 

E325.3 
WorkOrder: 

Lab Batch ID: 
01020760 
R31909 

Method Blank 

inID: WET_010320U-610201 Units: mg/L 

lalysisDate: 03/20/2001 11:30 Analyst: CV 

r ~ • 
i . .. 
'Chloride 

Analyte Result 
ND 

Rep Limit 
1.0 

Samples in Analytical Batch: 

Lab Sample ID 

01020760-01F 

01020760-02F 

01020760-03F 

01020760-04F 

01020760-06F 

01020760-07F 

01020760-08F 

01020760-09F 

01020760-1 OF 

01020760-11F 

Client Sample ID 

MW-1 

MW-3 

MW-4 

MW-5 

MW-8 

MW-9 

MW-10 

MW-11 A 

MW-12 

MW-13 

Laboratory Control Sample (LCSI 

RunID: WET_010320U-610203 Units: mg/L 

Analysis Date: 03/20/2001 11:30 Analyst: CV 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Chloride 109 110 101 90 110 

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

Sample Spiked: 01020760-01 

RunID: WET_010320U-610205 Units: mg/L 

Analysis Date: 03/20/2001 11:30 Analyst: CV 

_ Analyte Sample MS MS Result " MS % MSD MSD Result MSD % RPD RPD 
Result Spike Recovery Spike Recovery Limit 

Added Added 

iChloride 180 250 431 99.9 250 431 99^9 6 20 

Low 
Limit 

High 
Limit 

85 115! 

I ualifiers: 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 

r h e percent recoveries for QC samples are correct as reported. Due to significant figures and 
founding, the reported RPD may differ from the displayed RPD values but is correct as reported. 3/30/012 30-46 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

alysis: 
sthod: 

Chloride, Total 

E325.3 

WorkOrder: 

Lab Batch ID: 

01020760 

R31909A 

nID: 

alysis Date: 

Method Blank 

WET_oi0320U-610201 Units: mg/L 

03/20/2001 11:30 Analyst: CV 

Samples in Analytical Batch: 

Lab Sample ID 

01020760-12B 

01020760-17F 

Client Sample ID 

MW-14 

MW-7 

Analyte 

Chloride 

Result 
ND 

Rep Limit 
1.0 

Laboratory Control Sample (LCS) 

RunID: 
Analysis Date: 

WET_010320U-610203 

03/20/2001 11:30 

Units: mg/L 

Analyst: CV 

Chloride 

Analyte Spike Result Percent J Lower Upper 
Added Recovery . Limit Limit 

109 110 1011 90 110 

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

Sample Spiked: 

RunID: 

Analysis Date: 

01020760-12 

WET_010320U-610218 

03/20/2001 11:30 
Units: mg/L 

Analyst: CV 

I 
Analyte Sample 

Result 
MS 

Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

330 500 827 99.9 500 827 99.9 0 20 

Low 
Limit 

High 
Limit 

85 115 

r 
i 

ualifiers: Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

he percent recoveries for QC samples are correct as reported. Due to significant figures and 
ounding, 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 

3/30/01 2:30:48 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

I 
I 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

lalysis: 

lethod: 

Hardness, Total (Titrfmetric, EDTA) 

E130.2 
WorkOrder: 

Lab Batch ID: 

01020760 

R32026 

I
jnID: 

nalysis 11 
I 
I 
I 

Date: 

Method Blank 

WET_0103210-612335 Units: mg/L 

03/21/2001 13:30 Analyst: CV 

Analyte 
Hardness (As CaCQ3) 

Result \Rep Limit 
ND 5.0 

Samples in Analytical Batch: 

Lab Sample ID 

01020760-01E 

01020760-02E 

01020760-03E 

01020760-04E 

01020760-06E 

01020760-07E 

01020760-08E 

01020760-09E 

01020760-10E 

01020760-11E 

Client Sample ID 

MW-1 

MW-3 

MW-4 

MW-5 

MW-8 

MW-9 

MW-10 

MW-11A 

MW-12 

MW-13 

I 
I 
I 

Laboratory Control Sample (LCS) 

RunID: WET_0103210-612338 Units: mg/L 

Analysis Date: 03/21/2001 13:30 Analyst: CV 

Analyte 

|Hardness (As CaC03) 

Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

153 " 7 5 0 ' 97 94 108 

I 
I 

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

Sample Spiked: 

RunID: 

Analysis Date: 

01020760-01 

WET.010321O-612342 

03/21/2001 13:30 
Units: mg/L 

Analyst: CV 

I 
Analyte 

Hardness (As CaC03) 

Sample MS 
Result Spike 

Added 

310 500 

MS Result 

820 

MS % 
Recovery 

102 

MSD 
Spike 
Added 

500i 

MSD Result 

800 

MSD % RPD RPD Low High 
Recovery Limit Limit Limit 

98.0 3 92 20 81 "7 i7 

I 
I 
I 
I 
I 

ualifiers: 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 
lounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 

3/30/01 2:30:50 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 66O-O901 

I 
I 
I 
I 
r 
i 
i 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

alysis: Hardness, Total (Titrimetric, EDTA) 

thod: E130.2 

WorkOrder: 

Lab Batch ID: 

01020760 

R32026A 

fnID: 
alysis Date: 

Method Blank 

WET_010321O-612335 Units: 

03/21/2001 13:30 Analyst: 

Analyte 

Hardness (As CaC03) 

mg/L 

CV 

Result 
ND 

Samples in Analytical Batch: 

Lab Sample ID 

01020760-17E 
Client Sample ID 
MW-7 

Rep Limit 
5.0 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

WET_010321O-612338 

03/21/2001 13:30 

Units: mg/L 

Analyst: CV 

Analyte 

Hardness (As CaCOS) 

Spike Result Percent j Lower Upper 
Added Recovery Limit Limit 

153 150 97] 94 108 

I 
I 

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

Sample Spiked: 01020760-17 

RunID: WET_0103210-612358 Units: mg/L 

Analysis Date: 03/21/2001 13:30 Analyst: CV 

Analyte 

ardness (As CaC03) 

Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

590 1250 1800 98.0 1250 1800 98.0 0 20 81 111 

I 
I 
I 
I 
I 
I 

ualifiers: 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 
founding, the reported RPD may differ from the displayed RPD values but is correct as reported. 

3/30/01 2:30:53 PM 



Sample Receipt Checklist 

And 
Chain of Custody 

3/30/01 2:30:53 PM 
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HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Sample Receipt Checklist 

Workorder: 01020760 

Date and Time Received: 3/10/01 10:00:00 AM 

Temperature: 2 

Received By: DS 

Carrier name: FedEx 

Chilled by: Water Ice 

•y Shipping container/cooler in good condition? Yes 0 NoD Not Present (ZZ) 

2 Custody seals intact on shippping container/cooler? Yes • No • Not Present 0 

2 Custody seals intact on sample bottles? Yes • No • Not Present 0 

4 Chain of custody present? Yes 0 No • 

g Chain of custody signed when relinquished and received? Yes 0 NoD 

g Chain of custody agrees with sample labels? 

Sample was received but not listed on the chain of custody. 
Aslo, the laboratory did not receive sample for MW-7. 

• j Samples in proper container/bottle? 

Yes 

Yes 

0 

0 

No • 

No • 

g Sample containers intact? Yes 0 No • 

9 Sufficient sample volume for indicated test? Yes 0 No • 

^ 0 Al l samples received within holding time? Yes 0 NoD 

<j <| Container/Temp Blank temperature in compliance? Yes 0 No • 

-j 2 Water - VOA vials have zero headspace? Yes 0 No • Not Applicable LTJ 

<j 2 Water - pH acceptable upon receipt? Yes 0 No • Not Applicable LT 

SPL Representative: Wyatt, Neaundra Contact Date & Time: 3/9/01 10:09:00 AM 

Client Name Contacted: Tim Jenkins 

Non Conformance 
Issues: 

Client Instructions: 

Sample was received but not listed on the chain of custody. Aslo, the laboratory did not receive sample for MW-7. 

Logged in samples on hold until further notice. Spoke to Tim Jenkins when he called about Trip Blank. Tim said that MW-
7 and COC for Trip Blank were be shipped for delivery on March 10, 2001. Received sample on March 10, 2001. 
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APPENDIX C 

Groundwater Sampling Forms 

P:\Wp\BJSERV\12832\077r.doc 
"Use or disclosure of data contained on this sheet is subject to the restriction specified at the beginning of this document. 



BROWN AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: f lV* "1 

1. PROJECT INFORMATION 
Project Number: / Task Number;. 

Client: [ 3 ^ S 

Date: 3 -S- • - Time: 

Project Location: tr\. J 

Personnel: Q<'J~<s\v j t . ^ ^ - S 

Weather: Q L J O r X y £-t? ^ L 

2. WELL DATA 
Casing Diameter: ^ \ 

Screen Diameter: 

. inches 

inches 

Total Depth of Well : b»T feet 

Depth to Static Water: ( j Q ' J - ^ feet 

Depth to Product: , feet 

Type 

Type 

From 

From 

From 

& PVC • Stainless • Galv. Steel • Teflon® • Other: 

PVC • Stainless • Galv. Steel • Teflon® • Other: 

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

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

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

Length of Water Column: feet Well Volume: J - 0 gal Screened Interval (from GS):. 

/Vote. 2-inch well - 0.167 gal/ft 4-inch well = 0.667 gal/ft 

3. PURGE DATA 
Purge Method: 

)h Bailer, Size: • Bladder Pump • 2" Submersible Pump Q 4" Submersible Pump 
• Centrifugal Pump • Peristaltic Pump • Inertial Lift Pump Q Other: 

Materials: Pump/fia_ilej> 
• Stainless gfPVC • Teflon® • Other: 
• Dedicated • Prepared Off-Site • Field Cleaned ^Disposable 

Mater ia ls : ( fQe/Tubing Q Polyethylene • Polypropylene • Teflon® other: A ^ ' L i -
v ~ ^ r • Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

Was well purged dry? 0^ . Yes • No 

Equipment Model(s) 

Pumping Rate:_ . gal/min 

Time 
Cum. Gallons 

Removed 
PH Temp 

Spec. 
Cond. 

ORP 
Dissolved 
Oxygen 

Turbidity Other: Comments 

/l-t 9TV 
7 

6 

4. SAMPLING DATA 
M Bailer, Size: I 

Method(s): 

Materials: Pump/Sa 

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

• Stainless rfpvc • Teflon® • Other: 
• Dedicated • Prepared Off-Site Q Field Cleaned (^Disposable 

Materials: T u b i n g / R e ^ D P o | y e t h y ' e n e ° Polypropylene • Teflon® A Other. A y y l . V ~ > 
a w • Dedicated • Prepared Off-Site • Field Cleaned ^.Disposable 

Depth to Water at T ime of Sampling:^ 

Sample I D : / V \ K ) ^ > 

Duplicate Sample Collected? 

Sample Time:. 

• Yes g \ No ID: 

Field Filtered? • Yes • No 

# of Containers: / 0 

Geochemical Analyses 

Ferrous Iron: mg/L 

DO: " ' mg/L 

Nitrate: ' ' mg/L 

Sulfate: ' " mg/L 

Alkalinity: mg/L 

5. COMMENTS r ^ J l ^ - T ^ c . v ^ w t T c ^ ~r . . tL . f o . O j % i « - / ^ _ _ . ^ v ~ > . 

Note: include comments such as well condition, odor, presence of NAPL, or other items noi 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: /V|l/v-3» 

1. PROJECT I N F O R M A T I O N 

Project Number: [^'ftil- Task Number:^ lb* Date: 3 J-^'' Time: i l - \ ^ 

Client: lS? ^ ^ Personnel: O^A\^, , *?U, v rtfi 

Proiect Location: Ai~4r ^ Weather: ^--o^.'J y<dj-^~ 

2. W E L L D A T A 

C • Stainless • Galv. Steel • Teflon® • 0 

C • Stainless • Galv. Steel • Teflon® • 0 

Casing C 

Screen L" 

iameter: A, inches Type: $ PV C • Stainless • Galv. Steel • Teflon® • 0 

C • Stainless • Galv. Steel • Teflon® • 0 

ther: Casing C 

Screen L" 
<\ 

Jiameter: <}— inches 
Type: q' PV 

C • Stainless • Galv. Steel • Teflon® • 0 

C • Stainless • Galv. Steel • Teflon® • 0 ther: 
t 1 

Total Deoth of Wel l : feet From: Top of Well Casing (TOC) • Top of Protective Casing • Other: 

Depth to Static Water. S ~ ? - to 1 feet From: ^ Top of Well Casing (TOC) • Top of Protective Casing • Other: 

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

Lenath of Water C o l u m n : ^ ' ) } feet Wel l Vo lume: ^ • 7 qal Screened Interval (from GS): 

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

3. PURGE DATA , , 
i t i Bailer, Size: ' Q Bladder Pump • 2" Submersible Pump Q 4" Submersible Pump 

Purge Method: p C e n t r i f u q a | P u m D a peristaltic Pump • Inertial Lift Pump • Other: Equipment Model(s) 

. . . . . p / nCd- • Stainless Cl PVC • Teflon® • Other: 1

 v.) ^ ~, 
Materials. Kump/tKuier • Dedicated Q Prepared Off-Site • Field Cleaned ft Disposable 1 . > ^ \ " - n I ' ' " fc, ( j t ~ 0 N ^ -

Materials l^e/Tubing ° Polyethylene • Polypropylene • Teflon® Other, A- ) 
• Dedicated • Prepared Off-Site • Field Cleaned „iQ Disposable 2. 

Was well purged dry? Y e s • No Pumpinq Rate: aal/min 

Time 
Cum. Gal lons 

Removed 
PH 

-r Spec. 
Temp „ . 

v Cond. 
ORP 

Dissolved 

Oxygen 
Turbidity Other: Comments 

f • J c 719* >/ 7 6 

4. SAMPLING DATA , 
M thnrit«sV ^ Bailer, Size: ' • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 

* • Peristaltic Pump • Inertial Lift Pump • Other: 

Materials: P u m p / g W • Stainless l i PVC • Teflon® Q other: 

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

M a t e r i a l s - T u b i n g / ^ e Cl Polyethylene • Polypropylene • Teflon® & Other. ^ V < - a ^ . 

a VJ? • Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

Depth to Water at T ime of Samplinq: Field Filtered? Q Yes • No 

Sample ID: ,^7t-Jv*3 Sample Time, f i - } - 0 # of Containers, / v 

Duplicate Sample Collected? • Yes r j No ID: 

Geochemical Analyses 

Ferrous Iron: mo/L 

DO: mq/L 

Nitrate: — ma/L 

Sulfate: mo/L 

Alkalinity: mq/L 

5. COMMENTS < & Z $ J i f s ^ . ^ \ A J * . f C r^ L ^ v - ' f U _p_ s ^ f , 

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

FORM GW-1 (Rev6/8/99-wah) Signature 



BROWN AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: iMu-t-( 

1. PROJECT INFORMATION „ , ̂  ( 

Proiect Number: U - ^ J S - Task Number: 3 < ' D a t e ; j - ^ ' ( , 1 T j m e : | J > 

Client: feCfS^ Personnel: Q&r*,'L i L . ^ -
* 1 / 1 1 

Proiect Location: j ^ i - * ' 7 J - » Weather: l£t-S--5<5* ; , f i - c u L 

2. WELL DATA 
.s • Galv. Steel • Teflon® • 0 Casina Diameter: 7 inches Type: Q\pvc • Stainle: .s • Galv. Steel • Teflon® • 0 ther: 

Screen Diameter: '" '* ' inches Type: p v c • Stainless • Galv. Steel • Teflon® • Other: 

Total De 

Depth to 

o t h o f W e l l : f j > / " - ^ feet From: r i TOD of Well Casina (TOO • Too of Protective Casinq • Other: Total De 

Depth to Static Water: .5"*?-"7 3. feet From: s i Top of Well Casinq (TOO U Top of Protective Casinq Q Other. 

Deoth to Product: "" feet From: • Top of Well Casinq (TOO • Top of Protective Casinq • Other: 

Lenath of Water Column: J ' J (5~ feet Well Volume: 0 qal Screened Interval (from GS) : 

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

3. PURGE DATA u 

d" Bailer, Size: ' • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
Purge Metnod: Q C e n t r l f u q a | P L ) m p Q peristaltic Pump • Inertial Lift Pump • Other: Equipment Model(s) 

. . . . p / n .. • Stainless E^PVC • Teflon® D Other: ; } , 
Materials. rump/Bauer • Dedicated • Prepared Off-Site • Field Cleaned JED Disposable 1. WJ/"MV~V ( J ~ ^ } -

Materials-fforlin-ubina a Po'V^vlene • Polypropylene • Teflon® 2*- Other, f j y l n - ^ 
x — v • Dedicated • Prepared Off-Site • Field Cleaned yr Disposable 2. 

Was well purged dry? r j ^ Y e s • No Pumpinq Rate: gal/min 

Time 
Cum. Gallons 

Removed 
pH Temp 

Spec. 

Cond. 
ORP 

Dissolved 
Oxygen 

Turbidity Other: Comments 

4. SAMPLING DATA,, 
M thnrlfO- ^ Bailer, Size: j • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 

et 00( ). Q P e r i s t a l t j c P u m p Q | n e r t i a | L i f t Pump • Other: 

Materials: Pump/Bailer • Stainless S r W c • Teflon® • Other: 
• Dedicated • Prepared Off-Site • Field Cleaned p . Disposable 

Materials- T u b i n g / f W Q P o » l m • Polypropylene • Teflon® i l Other. K J ^ I * * * 
a vaiP Q Dedicated • Prepared Off-Site • Field Cleaned Q Disposable 

Depth to Water at Time of Sampl inq: Field Filtered? • Yes JL) No 

Sample ID: /MW*'| Sample Time: M - H # of Containers: / & 

Duplicate Sample Collected? • Yes No ID: 

Geochemical Analyses 

Ferrous Iron: mq/L 

DO: ~ " mq/L 

Nitrate: mq/L 

Sulfate: ^ * mq/L 

Alkalinity: mq/L 

5. COMMENTS X K J U + V . ' ^ K T ' > M f ^ C O > . A ^ ^ - f 7 > - M ^ U -

Wofe. Include comments such as well condition, odor, presence of NAPL, or other items not on the fielddatasheet. 

FORM GW-1 (Rev6/8/99-wah) Signature 



BROWN AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: pr^~5 

1. PROJECT INFORMATION 
Project Number . / l-Sjf Task Number: j l 

Client: 

Date 

; J. I r 
Project Locat ion: p \ l ^ ' r ' 

Personnel: Q i T ^ K A » J 

Weather: c i . , y < C j v L 

Time: P 

2. WELL DATA 
Casing Diameter:_ inches 

Screen Diameter: inches 

Total Depth of Wel l : D ^ ^ ^ feet 

Depth to Static Water:_l>. ^ - B f e e t 

Depth to Product.. feet 

Type: L^/pvC • Stainless Q Galv. Steel • Teflon® • Other:, 

Type: 2f PVC • Stainless • Galv. Steel • Teflon® • Other:. 

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

Length of Water C o l u m n : ^ " ' / ^ ' 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: J " C-^ .gal Screened Interval (from GS):_ 

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

3. PURGE DATA 
i 

. j & 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 m p Q Peristaltic Pump Q Inertial Lift Pump • Other: 

• Stainless a'pVC • Teflon® • Other: Materials: Pump/Baiier 

Materials: ^ode/Tub ing 

Was wel l purged dry? 

• Dedicated • Prepared Off-Site • Field Cleaned £3f| Disposable 

• Polyethylene • Polypropylene • Teflon® Other: L-J*-^ 
• Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

Equipment Model(s) 

i. ^oy~^c„ (J\ ~X)^ 

A Yes • No Pumping Rate:_ . gal/min 

Time 
Cum. Gallons 

Removed 
PH Temp 

Spec. 
Cond. 

ORP 
Dissolved 
Oxygen 

Turbidity Other: Comments 

7 0 /in 

4. SAMPLING DATA 
0 , Bailer, Size: 

Y1* 

Method(s): 
• Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 

Q Peristaltic Pump • Inertial Lift Pump • Other: 

Materials: Pump /BaQr ° Stainless r^PVC Q Teflon® • Other: 
• Dedicated • Prepared Off-Site • Field Cleaned e j Disposable 

Mater ia ls -Tubing/Ride Q p ° « e n e • Polypropylene • Teflon® A Other: ^ V U 
a ^ • D e d i c a t e d • Prepared Off-Site • Field Cleaned • Disposable 

Depth to Water at Time of Sampling: 

Sample ID: A 

^ Sample Time 

Duplicate Sample Collected? • Yes>si No 

Field Filtered? • Yes • No 

: J J » / •£* # of Containers: 
r 

i b 

Geochemical Analyses 

Ferrous Iron: mg/L 

DO: . S ~ ~ mg/L 

Nitrate: —~— mg/L 

Sulfate: mg/L 

Alkalinity. ^ ^ mg/L 

5. COMMENTS Z^s^s?^ h (AJ C I 

•-3 < A . ^ - ^ ( . H 1 ^ 1 . 

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

F O R M G W - 1 (Rev 6/8/99 - wah ) 
JJl 

Signature 



BROWN AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: 

1. PROJECT INFORMATION 
Project Number: 

Client: & ? 5^C± 
Task Number: 6'i 3-W 

~s~~ 
Project Location: , s ' l * - b & £ 

Date: 

Personnel: ( j O ^ ^ V ^ /ZtUV't.?-

Weather: ^J- <• \1O 

Time 

2. WELL DATA 
Casing Diameter: X inches 

Screen Diameter: 3_ , inches 

feet Total Depth of Welhty / \ 5 

Depth to Static W a t e r : ^ £ ^ ^ q . feet 

Depth to Product: feet 

Type: r i PVC • Stainless • Galv. Steel • Teflon® • Other., 

Type: r^sPVC • Stainless • Galv. Steel • Teflon® • Other:. 

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

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

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

Length of Water Column :_1_1^J_ feet Well Volume. ^ . 9al Screened Interval ( f rom GS):. 
Note: 2-/nch we// = 0.167 gal/ft 4-inch well = 0.66f gal/ft 

3. PURGE DATA 
Purge Method: 

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

• Stainless 4 PVC • Teflon® • Other: 
Materials. Pump /^a i ^ r Q D e d | c a t e d Q P r e p a r e d off-Site • Field Cleaned Disposable 

M a t e r i a l s ^ e / T u b i n g ° P ^ t h y l e n e • Polypropylene • Teflon® Hi Other: J ^ t L ; 

Equipment Model(s) 
? 

Was well purged dry? 

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

lyV Yes Q No Pumping Rate: gal/min 

Time 
Cum. Gallons 

Removed 
pH Temp 

Spec. 

Cond. 
ORP 

Dissolved 

Oxygen 
Turbidity Other: Comments 

* i. f > 2. b-6 

4. SAMPLING DATA v , 
t i Bailer, Size: • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
• Peristaltic Pump • Inertial Jiift Pump • Other: 

Q Stainless i PVC • Teflon® • Other: 

Method(s): 

Materials: Pump/Bail4r 
v • Dedicated Q Prepared Off-Site • Field Cleaned alDisposable 

Materials- T u r ^ n g / i W Q Polyethylene Q Polypropylene • Teflon® i O t h e r : J ^ X ' - ' -
Q Dedicated Q Prepared Off-Site • Field Cleaned • Disposable 

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

Sample ID: /M Ua Sample Time: } J •$ # of Containers: ' t 

Duplicate Sample Collected? • Yes fo No ID:. 

Geochemical Analyses 

Ferrous Iron: ~~~"> mg/L 

DO: " mg/L 

Nitrate: „—— mg/L 

Sulfate: mg/L 

Alkalinity: mg/L 

5. COMMENTS j ^ t U c M ^ P TFZ7f^T^37J7J 

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

<* st 

colt eJC^J 

FORM GW-1 (Rev 6/8/99 - wah) Signature 



D R O W N AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: 

1. PROJECT INFORMATION 
Project N u m b e r . / X j * J ^ ~ Task Number. & 

Client: 5 1 / 

/ b 
Date: 1 1 - 0 

£3 

Project Location: l_ 

Personnel: 1 0 £ f * > 0 ^ , , / ? <fr. ' • £ 5 

Weather: C u u l ' ^ - y / ^ a L 

T i m e : _ ^ > i 

Casina Diameter: inches Type: C)\PVC • Stainless • Galv. Steel • Teflon® • Other: 

Screen Diameter: inches Type. \fi PVC Q Stainless • Galv. Steel • Teflon® • Other: 

Total Depth of Wel l : 6 2 ' 3 - . feet From: Q Top of Well Casing (TOC) • Top of Protective Casing • Other: 

DeDth to Static Water: & S~- 1 ' feet From: $ Top of Well Casing (TOC) • Top of Protective Casing • Other: 

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

2. WELL DATA 

Length of Water Column ^ " P ^ - feet Well Volume: 3 gal Screened Interval (from GS):. 
Wofe: 2-inch well = 0.167 gal/ft 4-inch well = 0.667 gal/ft 

3. PURGE DATA ( v v 
/^Bailer, Size: Q Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 

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

Materials: Pump/Elatier 

Materials: Sdpe/Tubing 

Was well purged dry? 

• Stainless d*PVC • Teflon® a Other: 
• Dedicated • Prepared Off-Site • Field Cleaned .^Disposable 

• Polyethylene Q Polypropylene • Teflon® J2l Other: Ay 
• Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

- Yes • No 

Equipment Model (s) 

Pumping Rate:_ . gal/min 

Time 
Cum. Gal lons 

Removed 
PH Temp 

Spec. 

Cond. 
ORP 

Dissolved 

Oxygen 
Turbidity Other: Comments 

o L 2±Z-

4. SAMPLING DATA 
<& "Bailer, r ' ' 

Method(s): 
, Size: Q Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 

• Peristaltic Pump Q Inertial Lift Pump • Other: 

Ar Materials: Pump/Bai ier • Stainless t l PVC • Teflon® • Other: 
• Dedicated • Prepared Off-Site • Field Cleaned 0{Disposable 

M t I Tub'no/R^De Q P o | y e t h y | e n e Q Polypropylene • Teflon® i i Other: A - 1 '? ^ 
Materia s. U I g _J»p Q D e d i c a t e d Q p r e p a r e d Off-Site • Field Cleaned • Disposable 

Depth to Water at T ime of Sampl ing: 

Sample ID. / M ^ Sample Time:. 

Field Filtered? • Yes xk No 
" I -. > l 

^ '/ # of Containers: / U 

Duplicate Sample Collected? • Yes Q \ No ID: 

Geochemical Analyses 

Ferrous Iron: mg/L 

DO: mg /L 

Nitrate: mg/L 

Sulfate: mg/L 

Alkalinity: mg/L 

5. COMMENTS J ^ J ^ - , t)]y-VT U^j\f f S~^?flL*_'/^*±? _<? 

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 - t (Rev 6/B/99 - wah) Signature 



B R 0 W N AND 

C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: )*\\^-\ 

1. PROJECT INFORMATION 
Project Number: / J-^ifji— 

Client: 5J~' Sv'Cj 

Task Number: 3 i Date: J'P" 0 1 

Time 

Project Location : M~Uj 
Personnel: Qti'/ty'^, '£-'V-vK!» 

Weather: CA^>vf/K>J\ <.~a&\-

2. WELL DATA 
Casing Diameter:. inches 

Screen Diameter: inches 

Total Depth of Well:, feet 

Depth to Static Wa te r : . ! >7 ' ? ^ feet 

Depth to Product:. feet 

Type: fPVC • Stainless • Galv. Steel • Teflon® • Other: 

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

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

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

Length of Water C o l u m n : ' ? ' *•/ > feet 

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

Well Vo lume: J • •> t^T" gal Screened Interval (from GS):_ 
Note: 2-inch well = 0.167 gal/ft 4-inch well = 0.667 gal/ft 

3. PURGE DATA ,« 
ta\Bailer, Size: £ • Bladder Pump Q 2" Submersible Pump Q 4" Submersible Pump 
Q Centrifugal Pump • Peristaltic Pump • Inertial Lift Pump • Other: 

• Stainless J& PVC • Teflon® • Other: , 

Purge Method 

Materials: Pump/^a i i 
• Dedicated Q Prepared Off-Site • Field Cleaned 3 Disposable 

Materials: R p p V u b i n g Q p ° ' y e , n y | e n e ° ^ P r o p y l e n e • Tef lon®i l Other . ' ) / U 3 ^ 
V * • Dedicated U Prepared Off-Site • Field Cleaned QTDisposable 

Equipment Model(s) 

1, ,A/ai">V- U~}~)-~ 

Was well purged dry? 

i Prepared ( 

$ Yes • No Pumping Rate:. 

isposable 

gal/min 

Time 
Cum. Gallons 

Removed ~ 
PH Temp 

Spec. 

Cond. 
ORP 

Dissolved 

Oxygen 
Turbidity Other: Comments 

/ML s-s6 

4. SAMPLING DATA 
Method(s): 

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

Materials: Pump/Batter Q S , a i n l e s s ^ V C • Teflon® • Other: 
Q Dedicated • Prepared Off-Site Q Field Cleaned Q Disposaple 

/ fe jpe Q P o | y e , n y | e n e a Polypropylene Q Teflon®/!^ Other, 
Materials. Tubing/ ope Q D e d i c a t e 0 Q P r e p a r e d off-Site • Field Cleaned ^.Disposable 

Depth to Water at T ime of Sampling: Field Filtered? • Yes • No 

Sample ID: ^ 1 

Duplicate Sample Collected? 

Sample Time: 

• Yes/tb No ID: 

f 
# of Containers:/- k> 

Geochemical Analyses 

Ferrous Iron: mg/L 

DO: mg/L 

Nitrate: - ~ *" mg/L 

Sulfate: mg/L 

Alkalinity: mg/L 

5. COMMENTS 3 7 ^ $ \ ; ^ - X ^ ^ r u ^ ^ r ( ^ /y r } ^ j Vi. / . . ^ . ^ ^ ^ A }-^f4,,*-y-? 

'•^.Ll^uXj'A^.^A^ls. .5*'~^L_*~.7'L.. cA'JssiQSdJjy^^j 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:_JV\\/22|1 

1. PROJECT INFORMATION 
Project Number: Task Number: 

Client: l3>tf Sy<> 
Date 

Project Location: t 

Personnel: Q ^ j Y * > p 

Weather: C J ^ O c X j y 

Time: 

2. WELL DATA 
Casing Diameter:, 

Screen Diameter: 

inches 

inches 

Total Depth of Wel l feet 

Depth to Static Water: 6 ^ - S I feet 

Depth to Product:. feet 

Type: Q ' fVC • Stainless • Galv. Steel • Tenon® • Other:. 

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

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

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

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

Length of Water C o l u m n ^ ' O ^ j feet 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 s \ 
. . . . . A Bailer, Size: \ Q Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 

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

D . Q I J , Cl Stainless h PVC • Teflon® • Other: 
Materials. Kump/Baner Q D e d j c a t e d Q P r e p a r e d o f f . s i t e Q F i e | d c i i i n e d SiVisposable 

• Polyethylene • Polypropylene • Teflon® titi Other: / V l-«i v-> 

/ 
Equipment Model(s) 

I 3 / H 

Materials: t jobe/Tubing 

Was well purged dry? 

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

- 6 Yes • No Pumping Rate: gal/min 

Time 
Cum. Gal lons 

Removed 
pH Temp 

Spec. 

Cond. 
ORP 

Dissolved 

Oxygen 
Turbidity Other: Comments 

1^ L /to 'I -/Jl 

4. SAMPLING DATA 
Method(s): 

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

Materials: Pump/Bai ler ° Stainless OtPVC • Teflon® • Other: 
• Dedicated • Prepared Off-Site • Field Cleaned Disposable 

Materials: T u b i n g / f W Q a Polypropylene • Teflon® d Other: A v / U ^ 
a " V J ^ Q Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

Depth to Water at T ime of Sampling: 

Sample ID: ' ' ^ U ) "* 

Field Filtered? • Yes • No 

Sample Time: 

Duplicate Sample Collected? • Yes No ID 

# of Containers: J -5 

Geochemical Analyses 

Ferrous Iron: ^ mg/L 

DO: _ J 

Nitrate: 

Sulfate: 

Alkalinity: ) ^ mg/L 

_mg/L 

.mg /L 

.mg/L 

5. COMMENTS Xip s^i-J^X-^r^sfj-

/ _ _ 
Wofe. Include comments such as well condition, odor, presence of NAPL, or other items not on the field datasheet 

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: \ \ A 

1. PROJECT INFORMATION , 
Project Number: t J~ ^TJ l ~ Task Number: ^ ^ 0 

Client: frlT g l / ^ 
Project Location: 

Date 
\ 

Time: 

Personnel: i J . t ^ A ^ t 

Weather: 

0- \ ^(J. 

2. WELL DATA 
Casing Diameter:_ inches 

Screen Diameter: inches 

Total Depth of Wel l feet 

Depth to Static Water: feet 

Depth to Product : , feet 

Length of Water Column: S ci feet 

Type: q( p v c • Stainless • Galv. Steel • Teflon® • Other:, 

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

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

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

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

Well Volume: J ' ~G . gal Screened Interval (from GS): . 
Wofe: 2-inch well = 0.167 gal/ft 4-inch well = 0.667 gal/ft 

3. PURGE DATA , l V 

p fi/i th rl- ^Bai ler, s i z e : - a Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
Purge Method. Q C e n t r i f u g a | P u m p Q peristaltic Pump • Inertial Lift Pump • Other: 

. . . . . D „ , r C j , • Stainless c/pVC • Teflon® • Other: 
Materials: Pump/Boner • Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

Materials' \ X ° l & n ^ t 7 ~ U P o | V e t h y | e n e a Polypropylene • Teflon® G f W r : > ^ j ' ^ 
V J ^ 3 • Dedicated • Prepared Off-Site • I 

Equipment Model(s) 

Was well purged dry? 

I 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 

7/6 v XV 

zQt j j r 
c>c<r 

4. SAMPLING DATA , 
j£ eailer, Size: [ _ 
• Peristaltic Pump • Inertial Uft Pump • Other: 

• Stainless c/pVC • Teflon® • Other: 

Method(s): 

Materials: Pump/Bai ler 

• Bladder Pump • 2" Submersible Pump Q 4" Submersible Pump 

• Dedicated • Prepared Off-Site • Field Cleaned QTJisposable 

• Polyethylene • Polypropylene • Teflon® A Other:. Materials-Tubing/Ropje - - " <<=»">™ 
a • Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

Depth to Water at T ime of Sampl ing: 

Sample ID 

Duplicate Sample Collected? 

Sample Time: 

• Yes (A, No ID:. 

Field Filtered? • Yes Q No 

# of Containers: / j j 

Geochemica l Analyses 

CJ'' O 
Ferrous Iron: mg/L 

DO: 

Nitrate: 

Sulfate: 

Alkal ini ty: HJ 

_ mg/L 

.mg /L 

.mg/L 

. mg/L 

5. COMMENTS i ^ j o f G , x. tv c-v LAJ tft^s o J j~o #^r< r 

_ / ^ r £ i _ c ' ^ ' - ^ ~" 1 " ' - ' ' '""v 

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(8/99 - wah) 

4 y J-
Signature 



BROWN AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: M H V D -

1. PROJECT INFORMATION 
Project Number:_£ Task Number: tjCb 

Client: 

Project Location:. 

Date: > J ^ T ime 

Personnel: Q&'+V^ / Z c , i ^ - ° J 

Weather. 

2. WELL DATA 
Casing Diameter: inches 

Screen Diameter: inches 

. feet 

Depth to Static Water: feet 

Total Depth of Well : 

Depth to Product: . feet 

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

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

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

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

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

Length of Water Column: . J L ) feet Wel l Vo lume: 0 ' ) " ) gal Screened Interval (from GS):_ 

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

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

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

^Disposable 
, , . . , „ . ~ < r i • Stainless , 6 PVC • Teflon® Q Other: >_ 
Materials: Purnp/Bfepr • Dedicated • Prepared Off-Site • Field Cleaned 

Materials- Rorie/Tubinq Q P o | y e t h y | e n e Q Polypropylene • Teflon® 4 Other . , ' v 7 L)'w-,. 
• '—J* • Dedicated • Prepared Off-Site • Field Cleaned (^.Disposable 

Was well purged dry? Y e s • No Pumping Rate: 

1. / ~ N , ( ' ~ 

Equipment Model(s) 

lisposable 

. gal/min 

Time 
Cum. Gallons 

Removed 
pH Temp 

Spec. 
Cond. 

ORP 
Dissolved 

Oxygen 
Turbidity Other- Comments 

Geochemical Analyses 

Ferrous Iron mg/L 

DO: mg/L 

Nitrate: mg/L 

Sulfate: —* mg/L 

Alkalinity: 1 O mg/L 

4. SAMPLING DATAv .x 

j t i Bailer, Size: • Bladder Pump • 2" Submersible Pump Q 4" Submersible Pump 
Method(s): 

• Peristaltic Pump • Inertial Lift Pump • Other: 

• Stainless ^ P V C • Teflon® • Other: Materials: Pump/Bailer ~ ~ " "" ~ ~ * 
r • Dedicated • Prepared Off-Site • Field Cleaned -U| Disposable 

Mater ia ls -Tub ing /F&e Q P o l y e , h y l e n e Q ° teflon® Of O t h e r : ^ V 

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

Depth to Water at Time of Sampling: 

Sample I D : i ^ j j ^ 2 l ! A _ _ Sample Time 

Field Filtered? • Yes • No 

b'AD # of Containers: 

Duplicate Sample Collected? j i Yes Q No ID: ^?^j^L^C, A 

5. COMMENTS 

Wofe: /Delude 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 I D : _ M \ ^ r j l 

1. PROJECT INFORMATION 
Project Number: t •*- u * Task Number: ' -31 b 1 
Client: J j l 1 ^ 

Project Location:. 

Date:. 

Personnel: t D f f A H ( L ( J ^ & 

Weather 

Time: 

2. WELL DATA 
Casing Diameter:. inches 

Screen Diameter: 

Total Depth of Wel l : 

. inches 

feet 

Depth to Static W a t e r : S f ^ f J ^ feet 

Depth to Product: " feet 

Length of Water Column: ( ) * a t feet 

Type: r/ -PVC • Stainless • Galv. Steel • Teflon® Q Other:. 

Type: § PVC • Stainless • Galv. Steel • Teflon® • Other:. 

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

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

4 
From: • Top of Well Casing (TOC) • Top of Protective Casing • Other., 

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 „ 
i a Bailer, Size: I • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 

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

Materials: Pump'liBjjj^r 

Equipment Model(s) 
• Stainless O W C • Teflon® • Other. , 
• Dedicated • Prepared Off-Site Q Field Cleaned [^Disposable 

Materials- P^ATubing Q p°WWe™ Q Polypropylene • Teflon® & Other: / L 

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

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

sposable 

. gal/min 

Time 
Cum. Gallons 

Removed 
pH Temp 

Spec. 

Cond. 
ORP 

Dissolved 

Oxygen 
Turbidity Other: Comments 

JJ-S 

4. SAMPLING DATA , 
,6 Bailer, Size: _| • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
• Peristaltic Pump • Inertial Lift Pump • Other: 

Q Stainless ^ PVC • Teflon® • Other: 

Method(s): 

Materials: Pump/Bailer „ 
• Dedicated • Prepared Off-Site Q Field Cleaned •disposable 

Materials: T u b i n g / A ^ Polyethylene • Polypropylene • Teflon® O t h e r . ^ ' ' - J "~ 

-vf-

• Dedicated • Prepared Off-Site • Field Cleaned O'Disposable 

pth to Water at Time of Sampling: Field Filtered? • Yes tf( No , 

/<V-_Z^ # of Containers: I & •Die ID: Sample Time:. 

te Sample Collected? • Yes f i) No ID: 

Geochemical Analyses 

Ferrous Iron: mg/L 

DO: - - mg/L 

Nitrate: ' mg/L 

Sulfate: ' ' mg/L 

Alkalinity: .mg/L 

'ENTS ^ju£r^NH~-\-_ u j \ f cf \ : ^^<- : \ \ . ..-for:, ^..fs^d *v-w v 

vch as well condition, odor, presence of NAPL, or other items not on the field data sheet. 

Signature 



BROWN AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID; /AVJ - / ^ 

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

Project Number. {IX 5" 3 >~ Task Number: Date: 1 
Client: p j T S " ' ^ & > 

Project Location: 

Personnel: ] Q £ i > ^ / ' l . ' - V - - ' ^ 

Time, j I 3. ° 

Weather. 

2. WELL DATA 
Casing Diameter:. inches 

Screen Diameter: inches 

Total Depth of Well:, feet 

Depth to Static Water:, feet 

Depth to Product:. 

Length of Water Column: y 

feet 

feet 

Type: g^'pVC Q Stainless • Galv. Steel • Teflon® Q Other: 

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

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

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

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

Well Volume: ( «S 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 Metnod: Q C e n t r j f u g a | P u m p Q peristaltic Pump • Inertial Lift Pump • Other: 

. . . . . r, „ /n- i i . Q Stainless d PVC Materials: Pump/B^aijer 
• Teflon® • Other: 

• Dedicated • Prepared Off-Site • Field Cleaned .'Q Disposable 

Materials. h Q b / T u b i n g ° Polyethylene • Polypropylene • Teflon® 6 Other: A ; ) ' ^ -
w • Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

jzis Yes • No Pumping Rate: 

Equipment Model (s) 

Was well purged dry? . gal/min 

Time 
Cum. Gallons 

Removed 
pH Temp 

Spec. 

Cond. 
ORP 

Dissolved 

Oxygen 
Turbidity Other: Comments 

LL 6 hj-

4. SAMPLING DATA 
M thnrlf<;V ^ Bailer, Size: f_ • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 

( ' a Peristaltic Pump • Inertial Lift Pump • Other: 

Materials: Pump/Bailer • Stainless J PVC • Teflon® • Other: 
• Dedicated Q Prepared Off-Site • Field Cleaned a l Disposable 

Materials- T u b i n g / f U e Q p ° « e n e • Polypropylene • Teflon® * Other: A ^ U i -
s ^ Q D e d i c a t e d Q p r ep a r ed Off-Site • Field Cleaned • Disposable 

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

Sample ID: f l l L ^ S Q Sample Time: S • 3 O # of Containers: V 

Duplicate Sample Collected? • Yes ^ No ID: 

Geochemical Analyses 

Ferrous Iron: —' mg/L 

DO: mg/L 

Nitrate: rng/L 

Sulfate: mg/L 

Alkalinity: mg/L 

5 . C O M M E N T S P ^ f ^ ^ C * V - * 7 ^ < w t z * j Q ^ / v £ > ^ , - . , p . 

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

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:/h 

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

Project Number: / / " ' o ' 3 ' ~ Task Number: / I? 
7 - c 

Date: ^ o" Time: r 

Client: Personnet: 0 & < M f l . c : r y { 

Project Location: i-+ ^ ' ~ Weather: ' — I . 

2. WELL DATA r 

Casing Diameter : . 

Screen Diameter: 
^ 1 

inches 

inches 

_ 
Total Depth of Well: \j> ' 
Depth to Static Water: t 

. feet 
77 

' feet 

Depth to Product: -—' feet 

Type: r i PVC • Stainless • Galv. Steel • Teflon® • Other:. 

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

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

From: d 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: feet 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 
ft Bailer, Size: J • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 

Purge Method. Q centrjfuggi p u m p Q pe/istaltic Pump • Inertial Lift Pump • Other: 

M i I • P m /Ba iW Q s t a i n l e s s ^ p v c a Teflon® • Other: 
Materials. rump/Bauar Q D e d i c a t e d Q P r e p a r e d off-Site • Field Cleaned a Disposable 

Materials- fQ fe /Tub ing Q Polyethylene • Polypropylene • Teflon® ^ Other. ^ Y L " 
• Dedicated • Prepared Off-Site Q Field Cleaned $f Disposable 

Equipment Model(s) 

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

Time 
Cum. Gallons 

Removed 
pH Temp 

Spec. 
Cond. 

ORP 
Dissolved 

Oxygen 
Turbidity Other: Comments 

t i 1 i / i 0. 7 

4. SAMPLING DATA 
Method(s): 

jtk Bailer, Size: J • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
• Peristaltic Pump • Inertial Lift Pump • Other: 
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1.0 INTRODUCTION 

Brown and Caldwell conducted field activities associated with the June 2001 quarterly groundwater 

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

County Road in Hobbs, New Mexico on June 21-22, 2001. Groundwater samples from monitor 

wells MW-14 and MW-15 were analyzed for chloride content. Groundwater samples from the 

remaining wells sampled in June 2001 were analyzed for gasoline- and diesel-range total petroleum 

hydrocarbons (TPH-G and TPH-D) and benzene, toluene, ethylbenzene, and xylenes (BTEX). This 

report presents a description of the groundwater sampling field activities, a summary of the 

analytical results, and an evaluation of remedial technologies being applied at the facility. A 

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

distribution map are included. 

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 are also presented in this report. 

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 
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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 F I E L D ACTIVITIES AND RESULTS 

Brown and Caldwell purged and sampled 10 groundwater monitor wells at the facility on June 21-

22, 2001 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. Brown and Caldwell installed and sampled four confirmation soil borings at the former 

fueling system area of the facility on July 23, 2001 to verify that cleanup goals for soil, as specified 

in the NMOCD-approved RAP for the facility, have been achieved. The following subsections 

describe the field activities conducted by Brown and Caldwell at the facility in June 2001 and July 

2001 and present the results of the associated soil and groundwater analyses. 

2.1 June 2001 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 June 21, 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 well 

OW-4 did not contain sufficient water in June 2001 for collection of a groundwater sample. 

All monitor wells except MW-12 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. The wells were 

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

March 2001 sampling event) to further mitigate the potential for cross-contamination of wells. 

Monitor well MW-12 did not contain adequate water to facilitate use of the bladder pump, so the 

well was purged using a disposable bailer. 
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Field parameter measurements for pH, conductivity, oxidation-reduction (redox) potential, 

dissolved oxygen, and temperature were collected during and upon completion of well purging. 

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 in each well. The groundwater sample collected from monitor 

well MW-12 was collected using the bailer that was used for purging the well. Each sample was 

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

labeled, and placed on ice in an insulated cooler for shipment via overnight courier to 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 collected from all wells during this sampling event except monitor wells 

MW-14 and MW-15 were analyzed for TPH-D and TPH-G by EPA Method 8015B and for BTEX 

by EPA Method 802IB. Groundwater samples from monitor wells MW-14 and MW-15 were 

analyzed for chloride by Method 325.3. Groundwater samples from selected wells were analyzed 

for nitrate and sulfate by Method 300.0 and for dissolved methane by Method RSK-SOP 147/175 

to assist in evaluation of natural attenuation processes at the facility. The laboratory analytical 
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reports and chain-of-custody documentation for the groundwater samples collected during the 

June 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. 

The results for nitrate, sulfate, and dissolved methane analyses performed on groundwater samples 

from monitor wells MW-5, MW-10, MW-11 A, and MW-12 are presented in Table 5. 

Benzene concentrations in excess of the laboratory detection limit were reported in three of the 10 

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 except monitor well MW-12. The 

detection of benzene at 0.012 mg/L in monitor well MW-12 is the lowest benzene concentration 

ever measured in this well, however. 

Benzene concentrations in monitor wells located near the former fuel island source area remained 

below the NMWQCC standard of 0.01 mg/L in June 2001. Benzene was not detected in monitor 

wells MW-3, MW-4, or MW-13, and has not been detected in these wells 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. 

Figure 3 presents a benzene concentration and total BTEX distribution map for the June 2001 

sampling event. A total petroleum hydrocarbon distribution map for the June 2001 sampling 

event is presented in Figure 4. 

Table 6 presents current and historic results for chloride analyses performed on groundwater 

samples collected at the facility. The chloride concentration of 222 mg/L in downgradient wells 

MW-14 and MW-15 in June 2001 is less than the NMWQCC standard of 250 mg/L for chloride. 
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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 222 mg/L during this time period. 

2.3 July 2001 Confirmation Soil Boring Installation and Sampling Activities 

On July 23, 2001, Brown and Caldwell installed and sampled confirmation soil borings at four 

locations in the former fueling system area at which groundwater impact had previously been 

present, in accordance with the requirements specified in the RAP for the facility. The locations of 

these soil borings, which were designated as CSB-1 through CSB-4, are shown in Figures 3 and 4. 

The confirmation soil borings were installed using an Ingersoll-Rand TH-60 truck-mounted air 

rotary drilling rig. The soil borings were advanced to the top of the water table. The depth to 

groundwater was measured prior to drilling at nearby monitor wells, using a decontaminated water 

level indicator, to verify the anticipated depth at which the saturated zone would be reached. 

Soil cores were recovered at approximate 5-foot centers from a depth of 20 feet below grade to the 

total depth of each boring, scanned with a calibrated photoionization detector (PID), and classified 

using the Unified Soil Classification System (USCS). The soil cores were used in conjunction with 

soil cuttings derived from intervals not cored to create boring logs for each of the four soil borings, 

which are presented in Appendix C. PID screening of recovered soil cores was conducted using the 

following procedures: 

1. A small quantity (i.e., a few ounces) of representative soil was removed from the recovered 
soil core and placed in a previously unused zip-lock bag; 

2. The bag was sealed, and the exterior of the bag was labeled regarding soil boring 
identification and depth interval; 

3. The sealed bag was placed in a sunny location for approximately 5 minutes; 

4. The probe of the calibrated PID was inserted into the bag while simultaneously kneading 
the soil by hand through the exterior of the bag to further facilitate the release of volatile 
constituents that may have been present; 
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5. The maximum readout of the PID was recorded. 

After completion of PID scanning and USCS classification, the remaining portion of each 

recovered soil core was separately wrapped in aluminum foil. The boring number and depth 

interval were marked on the exterior of the aluminum foil using waterproof ink, and the wrapped 

core was placed in an iced cooler until a determination is made as to whether a sample from the 

interval in question would be submitted for laboratory analysis. After determining which sample 

intervals were to be selected for laboratory analysis at a given sample location, wrapped soil cores 

were retrieved from the cooler, unwrapped, and appropriate sample containers were filled and 

labeled. 

A soil sample from the interval immediately overlying the top of the saturated zone was collected 

from each confirmation boring and submitted for laboratory analysis. It was anticipated that a soil 

sample would also be collected for laboratory analysis from the interval of each confirmation soil 

boring that displayed the maximum PID response. No positive PID responses were obtained from 

cores recovered from any of the four confirmation soil borings, however. The sample submitted 

from an interval exclusive of the top of the saturated zone was therefore collected according to the 

following criteria: 

1. If visual or olfactory evidence of contaminant impact in one or more soil cores from a given 
soil boring was observed, then the interval displaying the greatest apparent degree of visual 
or olfactory evidence of contaminant impact would have been selected for laboratory 
analysis. No visual or olfactory evidence of contaminant impact was observed in any of the 
recovered soil cores, however, so the following basis of soil sample selection was used. 

2. Since there was no visual or olfactory evidence of contaminant impact in any of the 
recovered soil cores, a sample was submitted for laboratory analysis from an interval in 
which accumulation of downward-migrating contaminants would be anticipated based on 
vertical stratigraphic variation (e.g., a coarse-grained permeable interval overlying a fine 
grained interval, a coarse-grained permeable interval overlying a relatively impermeable, 
indurated layer, etc.) or, in the absence of this type of lithologic variation, from the second 
sample interval above the top of the saturated zone. 
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At the conclusion of sampling, the soil samples were delivered to an overnight courier for shipment 

to Southern Petroleum Laboratory in Houston, Texas. A completed chain-of-custody form was 

submitted to the analytical laboratory along with the samples. Each of the soil samples was 

analyzed for the following parameters: 

BTEX by EPA Method 802IB; 
TPH-D by EPA Method 8015; and 
TPH-G by EPA Method 8015. 

The following section provides a discussion of the analytical results for the confirmation soil 

samples and a comparison of these results to the remediation goals for soil at the former fueling 

system area of the facility. 

2.4 Results for Confirmation Soil Samples 

Table 7 presents the analytical results for the confirmation soil samples collected at the BJ Services 

Hobbs, New Mexico facility on July 23, 2001. The associated laboratory analytical report is 

provided in Appendix D. 

There were no detections of benzene in any of the eight confirmation soil samples. There were no 

detections of BTEX constituents, TPH-D, or TPH-G in any of the soil samples collected from 

confirmation soil borings CSB-3 and CSB-4, which were the two southernmost borings. 

Confirmation soil boring CSB-2 was installed at a location in immediate proximity to the former 

fuel island. There were no detections of BTEX constituents in either of the samples from this 

boring. TPH-G concentrations ranged from less than 0.10 milligrams per kilogram (mg/kg) in the 

54- to 56-foot sample interval to 0.23 mg/kg in the sample collected from the 35- to 37-foot 

interval. TPH-D was detected at respective concentrations of 33 mg/kg and 25 mg/kg in these 

samples. 
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Confirmation soil boring CSB-1 was installed in immediate proximity to the location ofthe former 

diesel and gasoline aboveground storage tanks (ASTs). There were no detections of BTEX 

constituents, TPH-D, or TPH-G in the soil sample collected from the capillary fringe at a depth of 

54 feet to 56 feet in this boring. Ethylbenzene and xylenes were detected at respective 

concentrations of 0.0013 mg/kg and 0.0118 mg/kg in the 45- to 47-foot sample from this boring, 

and TPH-G and TPH-D were detected at respective concentrations of 0.12 mg/kg and 6.6 mg/kg in 

this sample. Benzene and toluene were not detected in the 45- to 47-foot sample from confirmation 

soil boring CSB-1. 

The following remediation goals for unsaturated-contaminated soils were specified in the 

NMOCD-approved RAP for the facility: 

Parameter Remediation Goal 

Benzene 10 ppm 

Total BTEX 50 ppm 

TPH 1000 ppm 

Comparison of the analytical results for the soil samples collected from confirmation soil borings 

CSB-1 through CSB-4 as presented in Table 7 to the remediation goals specified above indicates 

that hydrocarbon concentrations in all soil samples are less than these remediation goals. 

Hydrocarbon concentrations in the confirmation soil samples were in fact typically as much as 2 to 

4 orders of magnitude less than these remediation goals. 

Based on the cumulative groundwater analytical results presented in Section 2.2 and the 

confirmation soil sample analytical results presented herein, the following course of action is 

prescribed in the NMOCD-approved RAP for the former fueling system area of the BJ Services 

Hobbs, New Mexico facility: 

1. Continue quarterly groundwater monitoring for 1 year; 
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2. If groundwater analytical results do not exceed the groundwater remediation goals specified 
in the RAP during the 1-year quarterly monitoring period, then; 

3. A biosparging system closure report will be submitted for the former fueling system area of 
the facility; and 

4. The biosparging system will be decommissioned, and the remediation and applicable 
monitor wells will be plugged and abandoned (P&Ad). 

The biosparging system may be re-activated in the event that groundwater remediation goals are 

exceeded during the 1-year quarterly monitoring period. 
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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 source 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 June 2001 sampling event is the 

third 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 five 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 Section 2.4, indicate that remediation goals for soil in this area have successfully been 

achieved. 

To further demonstrate the effectiveness of the biosparging system in remediating hydrocarbon-

impacted soils in the former fueling system area, Figure 5 presents a comparison of BTEX and 

TPH data from soil samples collected in this area in July-August 1992 (prior to activation of the 

biosparging system in November 1995) to data from the July 2001 confirmation soil borings, which 

were installed after deactivation of the biosparging system in November 2000. Comparison of soil 

data from 1992 soil borings SB-2 and SB-6 to 2001 soil boring CSB-1, which were installed in the 

vicinity of the former diesel and gasoline AST locations, indicates that BTEX constituent 

concentrations have dropped by 2 to 5 orders of magnitude and that TPH-D concentrations have 

decreased by 2 to 3 orders of magnitude in this area as a result of operation of the biosparging 

system. 

Soil boring SB-5 was installed in 1992 at the former fuel island location, and confirmation soil 

boring CSB-2 was installed in 2001 in close proximity to the SB-5 location. Comparison of soil 

samples collected from the capillary fringe in these two borings indicate that BTEX constituent 

concentrations have dropped by 2 to 4 orders of magnitude and that TPH-D concentrations have 

decreased by an order of magnitude in this area as a result of operation of the biosparging system. 

Confirmation soil boring CSB-3 was installed in 2001 at a location downgradient of the former fuel 

island dispensers, in proximity to 1992 soil borings SB-1 and SB-4. Comparison of BTEX data 

from the confirmation soil samples to the 1992 soil samples indicates that BTEX constituent 

concentrations have typically decreased by 3 to 4 orders of magnitude. TPH-D concentrations have 

displayed decreases ranging from less than 1 order of magnitude to 3 orders of magnitude over this 

time period. 
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The data presented in Figure 5 also indicate that the upgradient extent of hydrocarbon impact to soil 

is defined by 1992 soil boring SB-7 and that the downgradient extent of hydrocarbon-impacted soil 

is defined by 2001 confirmation soil borings CSB-3 and CSB-4. 

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). 

The primary evidence of natural attenuation is plume behavior. A plume is shrinking when the rate 

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

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

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

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

hydrocarbons through natural attenuation processes. 

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

Concentrations of total BTEX in monitor wells in the area 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 may be attributed to sporadic loading 

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

The June 2001 sampling event is the first in which there were no detections of BTEX constituents 

in former field waste tanks area monitor well MW-10. The concentrations of benzene and total 

BTEX measured in former field waste tanks area monitor well MW-12 in June 2001 are lower than 

at any time during the monitoring history of the well. These data provide primary evidence that 

natural attenuation of hydrocarbons is occurring in these areas. 
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Secondary evidence of natural attenuation can be obtained by the collection and evaluation of data 

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

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

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

occurring in the area of the former field waste tanks. 

1. Dissolved oxygen may be utilized during intrinsic bioremediation. Dissolved oxygen 
concentrations should therefore be depressed in areas where intrinsic bioremediation is 
occurring. June 2001 dissolved oxygen data for the facility suggest that natural 
attenuation of hydrocarbons is ongoing at the facility. 

Dissolved oxygen concentrations measured in non-hydrocarbon impacted monitor wells 
MW-3, MW-4, MW-5, MW-14 and MW-15 range from 3.33 mg/L to 4.61 mg/L. 

Dissolved oxygen concentrations in former field waste tanks area monitor wells MW-10 
and MW-11 A were measured at 0.70 mg/L and 0.64 mg/L, respectively. Benzene was 
detected at a concentration of 0.0015 mg/L in monitor well MW-11 A in June 2001, 
continuing a generally decreasing concentration trend in the well. Benzene was not 
detected in monitor well MW-10 in June 2001; this non-detection, the first in MW-10, 
also continues a generally declining trend in the well. It is anticipated that the dissolved 
oxygen content in monitor well MW-10 will begin, in the near future, to rebound to a 
concentration comparable to those measured in monitor wells MW-3, MW-4, MW-5, 
MW-14 and MW-15 in June 2001. 

The dissolved oxygen content of former field waste tanks area monitor well MW-12 was 
not measured because oxygen is typically added to groundwater when a bailer is used for 
well purging and sampling. Hence, erroneous and potentially misleading dissolved 
oxygen data for monitor well MW-12 could have been generated had an attempt been 
made to measure the dissolved oxygen content of groundwater from this well. 

The dissolved oxygen content of monitor well MW-13, which is located downgradient of 
the biosparging system at the former fueling system area, was measured at 1.40 mg/L in 
June 2001. This dissolved oxygen concentration is intermediate between the dissolved 
oxygen concentration measured in other non-hydrocarbon impacted monitor wells (i.e., 
MW-3, MW-4, MW-5, MW-14 and MW-15) and those exhibited by the former field 
waste tanks area monitor wells (i.e., MW-10 and MW-11 A). Although no BTEX 
constituents were detected in monitor well MW-13, examination of the BTEX data 
presented in Table 4 indicates that decline in BTEX constituent concentrations in the well 
has been precipitous, with total BTEX concentrations of nearly 300 mg/L measured in the 
well as recently as March 2000. The intermediate dissolved oxygen concentration 
measured in monitor well MW-13 in June 2001 suggests that the concentration of 

P:\Wp\BJSERV\12832\081r.doc 14 

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



dissolved oxygen in this area is currently rebounding after the recent removal of 
hydrocarbons from groundwater in the area and the November 2000 deactivation of the 
biosparging system. 

Historic evidence submitted to the NMOCD in previous quarterly groundwater 
monitoring reports for the facility has also indicated that dissolved oxygen concentrations 
are typically depressed in hydrocarbon-impacted monitor wells relative to non-impacted 
monitor wells at the facility, providing further evidence of the occurrence of natural 
attenuation of hydrocarbons at the facility. 

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

Nitrate concentrations were measured at less than 0.1 mg/L in former field waste tanks area 
monitor wells MW-10, MW-11 A, and MW-12 during the June 2001 sampling event. These 
concentrations are less than the background nitrate concentration of 2.74 mg/L measured in 
monitor well MW-5 (see Table 5). The non-detections of nitrate in monitor wells MW-10, 
MW-11 A, and MW-12 suggest that nitrate acts as an electron acceptor during natural 
attenuation of hydrocarbons that has occurred and continues to occur 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 respective concentrations of 6.5 mg/L and greater than 10 
mg/L in former field waste tanks area monitor wells MW-11 A and MW-10, as shown in 
Table 4. Ferrous iron was not detected in the background well, MW-5. The elevated 
ferrous iron concentrations in monitor wells MW-10 and MW-11A suggest that ferric 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 1.6 mg/L in monitor well MW-13. This 
ferrous iron concentration is intermediate between the ferrous iron concentration of 0 
mg/L measured in the background well and those measured in former field waste tanks 
area monitor wells MW-10 and MW-1 IA (i.e., 6.5 mg/L and greater than 10 mg/L). The 
intermediate ferrous iron oxygen concentration measured in monitor well MW-13 in June 
2001 provides further evidence that the groundwater geochemistry in the area of well 
MW-13 is currently returning to ambient conditions after the recent removal of 
hydrocarbons from groundwater in that area and the November 2000 deactivation of the 
biosparging system. 
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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. Sulfate 
concentrations in former field waste tanks area monitor wells MW-10, MW-11 A, and MW-
12 exceed the concentration of sulfate in background monitor well, MW-5, however (see 
Table 5). These data indicate 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. 

As shown in Table 5, methane was detected in the background well at a concentration of 
0.0017 mg/L and at concentrations ranging from 0.0021 mg/L to 0.044 mg/L in former field 
waste tanks area monitor wells MW-10, MW-11 A, and MW-12. The elevated methane 
concentrations in monitor wells in the former field waste tanks area suggest that utilization 
of carbon dioxide as an electron acceptor, resulting in methanogenesis, has occurred during 
natural attenuation of hydrocarbons in this area, especially in the vicinity of monitor well 
MW-10, which displayed a methane concentration that is an order of magnitude greater 
than that of the background well, MW-5. 

6. Redox potential is a measure of chemical energy in groundwater. The redox potential of 
groundwater from background well MW-5 was measured at 172.5 millivolts (mV). Redox 
values in other non-hydrocarbon impacted wells MW-3, MW-4, MW-14 and MW-15 
ranged from 139.0 mV to 163.2 mV, as shown in Table 3. Redox values in monitor wells 
MW-10 and MW-1 IA, which are located in the vicinity of the former field wastes tanks, 
ranged from -103.8 mV to -104.5 mV. The negative redox values in the former field waste 
tank area monitor wells provide additional evidence that natural attenuation of 
hydrocarbons is occurring in the area of the former field waste tanks. 

A groundwater redox potential of 94.0 mV was measured in monitor well MW-13. This 
value is intermediate between the redox values ranging from 139.0 mV to 172.5 mV in 
other non-hydrocarbon impacted wells (i.e., MW-3, MW-4, MW-5, MW-14 and MW-15) 
and the negative redox potentials measured in former field waste tanks area monitor wells 
MW-10 and 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 MW-4, MW-5, MW-7, MW-10, MW-11 A and MW-13 
in June 2001 are inconclusive, however. 
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In conclusion, dissolved oxygen and nitrate data from this and previous groundwater sampling 

events suggest that these constituents are acting as electron acceptors during intrinsic 

bioremediation processes that are ongoing at 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 elevated ferrous iron concentrations in monitor wells at the former field waste 

tanks area. Redox data provide further evidence that natural attenuation of hydrocarbons is 

occurring in this area. The elevated methane concentrations detected in former field waste tanks 

area monitor wells suggest that carbon dioxide is also serving locally as an electron acceptor during 

intrinsic bioremediation of hydrocarbons in this area. 

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

field waste tanks area monitor wells MW-10, MW-11 A, and MW-12 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 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 

June 2001 groundwater sampling event and the July 2001 confirmation soil sampling event 

conducted at the BJ Services Hobbs, New Mexico facility. 

4.1 Conclusions 

• Dissolved benzene, BTEX, and TPH concentrations in all monitor wells located near the 
former fueling system source area are non-detectable or below applicable standards and 
have remained at these levels for the past five quarterly groundwater sampling events. 

• Benzene, total BTEX, and TPH concentrations in all confirmation soil samples collected at 
the former fueling system source area are less than the remediation goals for soil that were 
specified in the NMOCD-approved RAP for the facility. 

• Operation ofthe biosparging system in the former fueling system source area has resulted in 
substantial reductions in hydrocarbon impacts and achievement of remediation goals for 
soil and groundwater in this area. 

• For the second consecutive quarter, benzene and total BTEX concentrations measured in 
former field waste tanks area monitor wells MW-10 and MW-12 are lower than at any 
time during the monitoring history of these wells. The June 2001 sampling event is the 
first in which there were no detections of BTEX constituents in monitor well MW-10. 
Benzene concentrations in all monitor wells at the former field waste tanks area of the 
facility, except MW-12, 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 are decreasing in monitor well MW-14 and 
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have remained essentially constant in monitor well MW-15 since the 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-12. Continue monitoring for natural attenuation parameters in 
these wells and the background monitor well MW-5, including field-testing for natural 
attenuation indicator parameters. 

• Continue quarterly monitoring of wells pertaining to the former fueling system source area 
for 1 year. 

• I f 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 of the on-site fresh water well. 

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

September 5, 1991 Roberts/Schornick and Associates, Inc. (RSA) submitted Technical 
Work Plan for soil and groundwater investigation to the 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 properly 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) 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 ofthe 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-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. 
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Table 3 
June 21-22, 2001 Field Screening Results for Groundwater Samples 

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

Monitor 
Well 

Cumulative 

Liters 

Removed 

pH Temperature ("C) 
Conductivity 
(umhos/cm) 

Redox 
(mV) 

Dissolved 
Oxygen 

(meter) (mg/L) 

Dissolved 
Oxygen(Hach 

kit) (mg/L) 

Ferrous Iron 
(mg/L) 

Alkalinity 
(mg/L) 

Turbidity 

NTl's'" 

0.5 7.69 25.65 279 156.1 6.73 NM NM NM NM 

MW-3 
1.0 7.27 24.63 861 155.4 5.47 NM NM NM NM 

MW-3 
1.4 7.21 23.62 1082 150.3 4.35 NM NM NM 55 

1.8 7.20 23.56 1121 146.3 3.87 34 NM NM NM 

1.0 792 29.11 180 133.4 6.92 NM NM NM 9.9 

MW-4 
1.4 7.01 24,74 1243 150.4 5,35 NM NM NM NM 

MW-4 
1.7 7,09 23.88 1286 153.4 4.65 NM NM NM 24 4 

2 0 7.11 23.78 1297 154.0 4.61 0.0 0.8 385 NM 

1.2 6.50 21.64 1229 147.9 5.94 NM NM NM NM 

MW-5 
1.7 6,11 21.44 1222 156.1 4.94 NM NM NM 27.5 

MW-5 
2.2 5,85 21.23 1222 168.2 3.72 NM NM NM NM 

2.5 5,79 21.33 1220 172.5 3.45 2.0 0,0 770 22 9-

1 6.37 26.55 901 172.2 5.62 NM NM NM 26 6 

MW-7 1.6 6.53 25.75 1104 173.9 4.91 NM NM NM NM 

2.1 6.61 25.65 1324 175.3 3.77 1.0 0 <385 00 

0.6 7.60 24.66 504 -49.5 5.66 NM NM NM NM 

1.0 6.73 23.03 1924 -63.3 3.57 NM NM NM NM 

MW-10 1.3 6,65 23.12 2502 -84.6 1.50 NM NM NM NM 

1.6 6.64 22.80 2635 -98.1 0,92 NM NM NM NM 

1.9 6.64 22.81 2663 -103.8 0.70 00 > 10 575 102 

1.0 7,06 20.22 2830 -14.9 3.65 NM NM NM NM 

MW-I IA 
1.5 7.05 20,42 3625 -81.6 1.21 NM NM NM > 1000 

MW-I IA 

1.8 7.06 20.41 3707 -91.5 0.94 . NM NM NM NM 

2.1 7.06 20,44 3788 -104.5 064 0.0 6 5 770 521 

MW-12 NM-B NM-B NM-B NM-B NM-B NM-B NM-B NM-B NM-B NM-B 

10 7.49 20.86 2151 198.2 3.02 NM NM NM NM 

MW-13 1.5 7.39 20.84 2209 127.4 1.51 NM NM NM 315 

1.8 7,37 20.83 2210 94,0 1.40 08 1.6 193 SS 

1.0 7.07 23.59 162.1 162.1 7.36 NM NM NM NM 

MW-14 
1.6 6.97 20.21 165.0 165.0 2.56 NM NM NM 24 5 

MW-14 

2.0 6.95 19.79 165.3 165.3 3.31 NM NM NM W l 

2.6 6,95 19.69 159.0 139,0 3,33 3.15 NM NM S M 

1.0 7.00 20.23 1414 160.9 3,97 NM NM NM S M 

MW-15 2.0 699 20.17 1422 160.4 3.81 NM NM NM S M 

2.5 6.96 20.16 1422 163.2 3.90 4.0 NM NM • w 

OW-4 l ! l 

NM-D NM-D NM-D NM-D NM-D NM-D NM-D NM-D NM-D ' A M ) 

NTUs = Nephelometric turbidity units 
l 2 )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. 

NM=Not Measured NM-D=Not Measured (well dry) NM-B=Not Measured (purged well with bailer) 

p;\wp\BJSERV\2832\082ta.xls\TABLE3 



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 

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

12/10/98 Regular <I.O 1.5 17.0 110.0 1.4 0.31 

3/10/99 Regular <I.O <1.0 8.2 110.0 0.62 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 < I.O < 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 

MW-2 ' 8/10/92 Regular 14.9 <4 <4 <4 NA NA 

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

8/19/93 Regular 100.0 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 1 1 

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

9/11/97 Regular 770.0 3000.0 1600.0 1900.0 1.6 16 

12/10/97 Regular 240.0 740,0 500.0 450.0 0.59 5.3 
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Table 4 
Cumulative BTEX and TPH Analytical Results for Groundwater Samples 

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

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 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 <0.10 

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

3/9/00 Regular < 1 < 1 < 1 < 1 0.32 <0.1 
6/8/00 Regular < 1 < 1 < 1 < 1 <0.22 <0.1 
9/13/00 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 
12/7/00 Regular < 1 < 1 < 1 < 1 <0.25 < 0.1 
3/8/01 Regular < 1 < 1 < 1 < 1 0.42 O . l 
6/21/01 Regular < 1 < 1 < 1 < 1 <0.22 <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 

9/30/98 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 0.61 <0.1 

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 

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 
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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 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.t 

12/2/96 Regular < 1 < 1 < 1 < 1 <0.1 <0,1 

3/12/97 Regular < 1 < 1 < 1 < 1 <0.1 <0.l 

6/12/97 Regular < 1 < 1 < 1 < 1 <0.1 <0.l 

9/12/97 Regular < 1 < 1 < 1 < 1 <0.1 <0.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 

9/30/98 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 <0.20 <0.1 

6/10/99 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.1 

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

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

3/9/00 Regular < 1 < 1 < 1 < 1 6.55 <0.1 

6/8/00 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

9/13/00 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

12/7/00 Regular < 1 < 1 < 1 < 1 <0.25 <0.l 

3/8/01 Regular < 1 < 1 < 1 < 1 0.56 O. l 

6/21/01 Regular < 1 < 1 < 1 < 1 0.26 O. l 

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 

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 

9/30/98 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.i 

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 
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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 L P H - G 

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

MW-7 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 . 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 

9/11/97 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 < I < 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 <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 <I.O <1.0 4.7 <0.1 

6/10/99 Regular <1.0 <1.0 <1.0 <1.0 < 0.20 <0.1 

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

12/9/99 Regular <5 <5 < 5 <5 1.8 <0.5 

3/9/00 Regular < 1 < 1 < 1 < 1 0.66 <0.1 

6/8/00 Regular < 1 < 1 < 1 < 1 < 0.21 <0.1 

9/13/00 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

12/7/00 Regular < 1 < 1 < 1 < 1 <0.29 < 0 . l 

3/8/01 Regular < 1 < 1 < 1 < 1 1.2 <0.1 

6/21/01 Regular 3.1 < 1 < 1 < 1 <0,22 <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 

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 . l 

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

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

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

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

9/30/98 Regular < 1.0 1 'I < 1.0 < 1.0 <0.20 < 0.1 

12/10/98 Regular < 1.0 1 ') < 10 < 1.0 <0.20 <0.1 

3/9/99 Regular <1.0 1 'i <1.0 <1.0 <0.20 <0.1 

6/10/99 Regular <1.0 1 <> • 1.0 <1.0 <0.20 <0.l 

9/13/99 Regular < 1.0 1 'i • 1.0 <2.0 <0.20 <0 10 

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

3/9/00 Regular < 1 1 1 < 1 0.55 <0.l 

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

p\wp\bjserv\12832\082ta.xls\TABLE4 



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 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 <0.1 
6/21/01 - 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 

9/30/98 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 <1.0 <1.0 5.7 68.0 <0.2 0.22 

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

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

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

3/9/00 Regular < 1 < 1 < 1 64.0 0.66 1.3 

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

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

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

3/8/01 Regular < 1 < 1 < 1 < 1 1.4 <0.l 

6/21/01 - 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 
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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 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 O.O O.O O.O 0.30 0.16 

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

12/9/99 Regular 23.0 < 1 < 1 1.2 0.44 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 I.l 2.9 1.6 0.41 

12/7/00 Regular 7.2 O <1 <l 1.5 0.15 

3/8/01 Regular 3.4 1.1 O O 3.4 0.2 

6/22/01 Regular < 1 < 1 < 1 < 1 1.2 O. 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 <03 < 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-1IA 3/24/98 Regular 24.0 5.0 < 5 < 5 0.28 0.14 

6/23/98 Regular 9.9 < 5 <5 < 5 <0.2 <0.5 

9/30/98 Regular 9.3 3.7 2.2 7.0 <0.20 0.1 

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

3/10/99 Regular <5 <5 <5 <5 0.3 0.5 

6/10/99 Regular O.O O.O O.O O.O <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.l 

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

6/8/00 Regular 3.6 < 1 < 1 < 1 0.37 <0.1 

9/13/00 Regular 1.4 < 1 < 1 < 1 0.36 <0.1 

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

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

6/22/01 Regular 1.5 < 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 
9/30/98 Regular 260.0 3.0 1.2 7.9 <0.20 0.62 

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

3/10/99 Regular 160.0 1.1 O.O 2.9 0.38 0.45 
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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 6/10/99 Regular 49.0 1.4 O.O O.O 0.22 0.13 

9/14/99 Regular 75.0 < 1.0 < 1.0 < 2.0 <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 O 2.9 1.9 <0.25 O . l 

3/8/01 Regular 14 O O O 2.1 0.1 

6/22/01 Regular 12 < 1 < 1 < 1 0.51 0.11 

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 

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 O.O O.O 3.4 O.O 0.44 0.12 

12/7/00 Regular O O O O 0.43 O . l 

3/8/01 Regular O <i 1.2 O 2 O . l 

6/22/01 Regular < 1 < i < 1 < 1 0.31 O . l 

MW-14 1/14/01 Regular O o O O <0.2 O . l 

6/21/01 - NS NS NS NS NS NS 

MW-15 1/14/01 Regular O O O O <0.2 O . l 

6/21/01 - NS NS NS NS NS NS 

OW-4 6/10/99 Regular O.O O.O O.O 4.4 <0.2 O.10 

9/14/99 Regular < 1.0 < 1.0 < 1.0 <2.0 O.20 O.10 

12/9/99 Regular O.O O.O O.O O.O <0.2 O . l 

3/9/00 Regular O.O O.O O.O O.O 0.25 O . l 

6/8/00 Regular O.O O.O O.O O.O <0.21 O . l 

9/13/00 Regular O.O O.O O.O O.O <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 

' 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 

p\wp\bjserv\12832\082ta.xls\TABLE 4 Page 7 of 7 



Table 5 
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 Nitrate1 (mg/L) Sulfate1 (mg/L) 
Methane 
(mg/L) 

MW-5 

3/23/98 3.87 190 O.OO 12 

MW-5 

3/9/99 O. l 195 O.OO 12 

MW-5 

6/10/99 4.73 209 O.OO 12 

MW-5 

9/14/99 4.3 210 O.OO 12 

MW-5 
12/9/99 4.2 210 O.OO 12 

MW-5 3/9/00 5.3 260 O.OO 12 MW-5 

6/8/00 4.7 240 O.OO 12 

MW-5 

9/13/00 3.93 200 O.OO 12 

MW-5 

12/7/00 3.27 160 O.OO 12 

MW-5 

3/8/01 3.24 180 O.0012 

MW-5 

6/21/01 2.74 150 0.0017 

MW-10 

3/23/98 0.07 320 0.91 

MW-10 

6/23/98 O. l 325 0.55 

MW-10 

9/30/98 O. l 204 0.81 

MW-10 

12/10/98 O . l 180 0.091 

MW-10 

3/9/99 O . l 
142 

0.035 

MW-10 

3/9/99 O . l 
2233 

0.035 

MW-10 9/14/99 O.10 160 0.0049 MW-10 
12/9/99 0.49 170 0.0039 

MW-10 

3/10/00 0.1 160 0.0056 

MW-10 

6/8/00 O . l 150 0.031 

MW-10 

9/13/00 O . l 160 0.031 

MW-10 

12/7/00 O . l 190 0.17 

MW-10 

3/8/01 O. l 270 O.OO 12 

MW-10 

6/22/01 O . l 270 0.044 
MW-11A 3/23/98 O.05 190 0.14 MW-11A 

6/23/98 O . l 225 0.11 
MW-11A 

9/30/98 0.4 196 0.043 

MW-11A 

12/10/98 0.7 188 0.033 

MW-11A 

3/10/99 
O. l 164 

0.094 

MW-11A 

3/10/99 
O . l 2 2273 

0.094 

MW-11A 

6/10/99 O . l 181 0.0036 

MW-11A 

9/13/99 0.22 250 O.OO 12 

MW-11A 

12/9/99 O . l 290 0.0079 
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Table 5 
Current and Historical Nitrate, Sulfate, and Dissolved Methane Data for 

Monitor Wells MW-5, MW-10, MW-11 A, and MW-12 
Hobbs, New Mexico 

BJ Services Company, U.S.A. 

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

MW-11A 3/9/00 0.11 270 0.037 MW-11A 
6/8/00 O . l 240 0.0069 

MW-11A 

9/13/00 O. l 320 O.OO 12 

MW-11A 

12/7/00 O. l 260 0.0096 

MW-11A 

3/8/01 O . l 330 0.0028 

MW-11A 

6/22/01 O. l 180 0.0074 

MW-12 

3/23/98 O.05 240 O.0012 

MW-12 

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

MW-12 

9/30/98 O.l 168 O.OO 12 

MW-12 

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

MW-12 

3/10/99 
O . l 137 

O.0012 

MW-12 

3/10/99 
O . l 2 1933 

O.0012 

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

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

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

MW-12 

3/10/00 O. l 210 O.OO 12 

MW-12 

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

MW-12 

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

MW-12 

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

MW-12 

3/8/01 O. l 300 O.OO 12 

MW-12 

6/22/01 O. l 360 0.0021 

l=By EPA Method 300, except as noted 

2=By EPA Method 353.3 

3=By EPA Method 375.4 

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

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: MW-3 

2. WELL DATA 

Casing Diameter: inches Type: ^ J P V C • Stainless • Galv. Steel • Teflon® • Other: 

Screen Diameter : *—• inches Type: fjT^PVC • Stainless • Golv. Steel • Teflon® • Other: 

Total Dep th of Well: ( > 2 . 0 fee t From: ^ T o p of Well Casing (TOC) • Top of Protective Casing • Other: 

Dep th t o Static Water : fee t From: ^Jf^Top of Well Casing (TOC) • Top of Protective Casing • Other: 

Dep th to Product: fee t From: Q TOD of Well Casina (TOO • Top of Protective Casina • O t h e r : 

1. PROJECT INFORMATION 
Project Number: 12832 Task Numbers 

CI ient :_BJ Svcs 

Project Locat ion : Hobbs 

Date Time: I53Q 
Personnel : , Jenkins, Kelly 

Weather : 

Jenkins, Kelly 

Length of Water Co lumn: , . feet Well Volume:. . gal Screened Interval ( f rom GS): 

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

3. PURGE DATA 
• Boiler, Size: ^ B l a d d e r Pump • 2" Submersible Pump • 4" Submersible Pump 

Purge M e t h o d : Q centrifugal p u m p Q Peristaltic Pump • Inertlal Lift Pump a Other: 

Materials: 
^Stain less • PVC • Teflon® • 

Pump/Bai ler n r , . ^ . ^ n 0 r c , r . r l r a r l /-!«.<;»= 
Other:. 

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

Materials: Rope/Tubing p o l y e t h y l e n e • Polypropylene • Teflon® • Other: 

Was wel l p u r g e d dry? 

• Dedicated • Prepared Off-Site ^fcf ield Cleaned p Disposable 

• Yes • No Pumping Rate:.! /y 2. 
* S ' * " , \a l /min 

Equipment Mode l fs l 

Time 
Cum. OalTone 

Removed 
pH Temp 

Spec. 
C o n d . 

. . . Dissolved _ . . ... 
_ £ t u , „ 1 Turbidity 

Oxygen _ 
Other: 

Commen ts 

ISJO 0.5- Z(ft2&fiWi \bl3 
I f f y ~hT/.o7.27 36 f S.H7 

I. V 7.21 J2_ 
f,S 7.20 IIZ/ IUL.3 937 

4. SAMPLING DATA 
• Bailer. Size: _ 

Method(s) : 
/ t f i l adder Pump • 2" Submersible Pumo J <J" Submersible Pump 

• Peristaltic Pump • Inertlal Uft Pump • Other: 

Materials: Pump/Bai ler ^ t a i n l e s s • PVC • Teflon® • c m.„ 
• Dedicated • Prepared Off-Site J •»>«'i • • - inea •Disposable 

Materials: Tubing/Rope 
/^polyethylene • Polypropylene j J Other:. 
• Dedicated • Prepared Off-Site ̂ Cj. .-«-] f :.-vjned • Disposdble 

Dep th to Water a t Tirrje of Sampl ing: Fieo 1 ' ' w e d 1 J Yes • No 

Sample ID: / 1 W \ J Sample Time: » of Containers: 4 
Dupl ica te Sample Co l lec ted? • Yes ^ No ID:. 

G e o c h e m i c a l Analyses 

Ferrous Iron: ma /L 

DO: ^ » ^ ma/L 

Nitrate: mg /L 

Sulfate: ' ma /L 

Alkalinity: ^B5? ma/L 

5. COMMENTS 

Note: Include comments such as well condition, odor, presence t '•->s 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: MW-4 

1. PROJECT INFORMATION / / / 
Proiect Number: 12832 Task Number: Date * P f \ / O l Time I © ( 0 

Client:_ BJ Svcs Personnel:, JenkinsJ^elly . 

Project Location: Hobbs Weather y i ^ ^ V Y / 

2. WELL DATA 
Casina Diameter ' 2 inches Type: ^ f V C • Stainless • Galv. Steel • Teflon® • Other: 

Screen Diameter: inches Type: « I p v C • Stainless • Galv. Steel • Teflon® • Other: 

Total Deo th of Well: & 3 fee t From: Top of Well Casing (TOC) • Top of Protective Casing • Other: 

Dep th to Static W a t e r f . ( 8 fee t From: d f t 0 D of Well Casina (TOO • TOD of Protective Casina • Other: 

Dep th to Product: fee t From: • TOD of Well Casina (TOC) • TOD of Protective Casina • Other: 

Lenath of Water Co lumn: feet Well Vo lume: aai Screened Interval ("from GS): 

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

3. PURGE DATA 
• Bailer, Size: jp i ladder Pump • 2" Submersible Pump • 4" Submersible Pump 

Purge M e t h o d : Q C e n W f u a a | P u m D r j Peristaltic Pump • Inertial Lift PumD • Other: EauiDment Model fs) 

D ., ^Stainless • PVC •Teflon® • Other: J l f - t \ AAflf/T 
Materials: Pump/Bailer Q D e d i c a t e d a P r e p a r e d o f f . S i t e Q R e | d c | e a n e d a D i S D O S Q b l e , fl£Q — / * T / 7 5 

Materials: Rope/Tubing ^ethylene /Q Polypropylene UleM • Other: * 
a • Dedicated • Prepared Off -Site fit. Held Cleaned • Disposable z ' ^ r—%^— 

Was well purged dry? • Yes ft. No Pumping Rate: f^min 3 W4WflAt( T U R & O -

Time | C u m . G a i t e r 
! Removed 

PH Temp 
Spec. \ C J & ^ . ! Dissolved 
C o n d . j Oxygen 

Turbidity j Other. ^ Commen ts 

(6(r ho i.n Zttl m \im toft \ ! 

1.7 zm KM ZHM 
?-° ^m %(>\ \ -
r • 

i 

i \ 

: 1 

i 
i 

i j j 

4. SAMPLING DATA 
Mpthori fsY • Bailer, Size: / H & a d d e t Pump • 2" Submersible Pump • 4" Submersible Pump 
Mernoa(.s;. Q p e r ) s t a m c P u m D Q | n e r t ) a i u f t P u r n D a 0 r n e r . 

Materials: Pump/Bai ler p a i n l e s s • PVC • Teflon® • Other: 
• Dedicated • Prepared Off-Site • Field Cledned • Disposable 

, . . >S*olvethvlene • PolvDroDvlene • Teflon® • Other: 
Materials: T u b i n g / R o p e ^ ; ^ Q prepared Off-Site J t f e l d C l e a n e d • Disposable 

Deo th to Water a t Time of Sampl ina: Field Filtered? • Yes . ^ T " N o 

Sample \ o f ^ 0 " Sample Time: ( £ } 2 5 ~ # of Containers: f 

Dup l i ca te Sample Co l lec ted? • Yes^ l No ID: 

G e o c h e m i c a l Analyses 

Ferrous Iron: Q i ^ Q ma/L 

DO: Oma/L 

Nitrate: *—• ma/L 

Sulfate: ma/L 

Alkalinitv: 5 " ma/L 

5. COMMENTS 
- - -- - -

Note: Include comments such os well condition, odor, presence of NAPL. or other Items not on the fielcjiflatajheet. 

z 
FORM GW-1 (Rev 6/8 W - wah) Signature 



BROWN AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: MW-5 

1. PROJECT INFORMATION 
Project Number : 12832 Task Number : . 

C l ient :_BJ Svcs 

Project Locat ion: Hobbs 

Date : Tim ei 

Personnel:_Jenkins. Kelly 

Weather : 

_jenKins. i^etty 

2. WELL DATA 
2. 

Casinq Diameter: Inches 
Type: ^ P V C • Stainless • Galv. Steel • Teflon® • Other: 

Screen Diameter: 2 - inches Type: j j f p v c • Stainless • Galv. Steel • Teflon® • Other: 

Total Deo th of W e l l l 6 H « 5 fee t From: m TOD of Well Casina (TOO U TOD of Protective Casina • Other: 

Dep th t o Static Water: fee t 'From: J t Top of Well Casing (TOO • Top of Protective Casing • Other: 

Dep th to Product: fee t From: r j TOD of Well Casina (TOO • TOD of Protective Casina • Other: 

Length of Water Co lumn tf, ST feet Well V o l u m e : b * ( 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 l a d d e r Pump • 2" Submersible Pump • 4" Submersible Pump 

Purge M e t h o d : Q C e n t I i f u g a | P u m p a Peristaltic Pump • Inertial Lift Pump • Other: 

Materials: Pump/Bai ler 
t Stainless • PVC • Teflon® • Other: 
• Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

Materials: Rope/Tubing p o l y e t h y l e n e • Polypropylene • Teflon® • Other: 
• Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

Was wel l pu rged dry? • Yes • No Pumping Rate: d , ( a^Tmin 

-L^- r?Kf~ 

Equipment Model fs) 

Time 
Cum. GxiUaa»| 

! Removed j 
pH Temp 

Spec. 
C o n d . 

Jib, 
Dissolved 
Oxygen 

Turbidity 
Other: 

C o m m e n t s 

bis \ i.z j>so (22*1 "mi 
1221 \MJ Z7,5 

1220 I72J SM* 

4. SAMPLING DATA 
• Bailer. Size: j6.Bladder Pump Q 2" Submersible Pump Q 4" Submersible Pump 
• Peristaltic Pump • Inertial Uft Pump Q Other: 

y ^ t a i n l e s s • PVC • Teflon® • Other:. 

Method(s) 

Materials: Pump/Bai ler 
• Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

Materials: Tubing/Rope p o l y e t h y l e n e •Polypropylene • Teflon® • Other: 

y , ^ • Dedicated • Prepared Off-Site • Field Cledned • Disposable 

Dep th fo Water a t Time of Sampl ing: Field Filtered? • Yes ^ No 

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

Dup l i ca te Sample Co l lec ted? 

Sample Time:. 

• YesNjf No 

G e o c h e m i c a l Analvses 

Ferrous Iron mg /L 

DO: 2.6 mg/L 

Nitrate: mg /L 

Sulfate: . mg /L 

Alkalinity: 176 m g / L 

5. COMMENTS l/£f?V (JfTJlB 0f2/H#t^P 0&S((UK6. 

Note: Include comments such as well condition, odor, presence of NAPL. or other items not on the tqA\eet. 

F O R M G W - 1 (Rev 6/8/W - wah) Signature^ 



BROWN AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: MW-7 

1. PROJECT INFORMATION r / f 
Proiect Number : 12832 Task Number : O a \ e : 0 V / 2 . ( ( C ? ( T\me / 2 f f 0 

Cl ient :_ BJ Svcs Personnel : . Jenkins, Kelly 

Proiect Locat ion: Hobbs Weather : 

2. WELL DATA 
Casing Diameter ' inches jType: ^ P V C • Stainless • Galv. Steel Q Teflon® • Other: 

Screen Diameter : inches i T Y P e : i f tPVC • Stainless • Galv. Steel • Teflon® • Other: 

Total Depth of Well: ( f / l 5 fee t From: TOD of Well Casino (TOC) Q Top of Protective Cosina • Other: 

Dep th to Static Water: ! > % A f fee t From: Q & TOD of Well Casina (TOC) • Top of Protective Caslna • Other: 

Dep th to Product: fee t From: • TOD of Well Casina (TOO • Top of Protective Casina • Other: 

Lenath of Water Co lumn: feet Well Vo lume: aai s c r e e n e d Interval ( f rom GS): 

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

3. PURGE DATA 
• Bailer. Size: J& ladder Pump • 2" Submersible Pump Q 4" Submersible Pump 

Purge Me thod : a C e n r r i f u a a l Pumo • Peristaltic Pumo • Inertlal Uft Puma Q Other: Eau ioment Model fs) 

. , , . , „ m , Afstainless • PVC • Teflon® • Other: A f~ X A*S>tiT 
M a t e r l a l s : P u r n p / B a ' l e r Q Dedicated • Prepared Off-Site • Field Cleaned • Disposable y & X 9 - M r ( 9 

Materials: Rope/Tubing Polyethylene • Polypropylene • Teflon® a Other: X L 
a Q Dedicated • Prepdred Off-Site • Field Cledned • Disposable 2' m ~ ' " 

Was well purged dry? • Yes jtf No Pumoina Rate:^« '5" <ij/min 3 fftttM&M'fUfStP, 

Time |Cum.«o l te r1? j 
Removed | 

Temp 
Spec, j UJ-J 
Cond. | ^ 

Dissolved 
Oxygen 

Turbidity 
Other: \ _ 

I Commen ts 

m I ft, p7 90 ( az 
\m \ a u is* (W {7$.<\ i/ctf -

(SW (75.? d.h 

• • • ! 
i 

i 

! 
| 

i 

\ \ i 

i 

4. SAMPLING DATA 
MethodfsY Q ^ a i l e r ' ^ z e : ^&>ladder Pump • 2" Submersible Pump • 4" Submersible Pump 

oa(s j . Q p e r | s t a | t j c P u r n D Q | n e r t t a | u f t P u r n D a o t h e r . 

Materials: Pump/Bai ler p a i n l e s s • PVC • Teflon® Q Other: 

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

. . . . . y , . , „ r j^olvethvlene • PolvoroDvlene • Teflon® • Other: 
. ub ing / o p e Q D e c | i C a t e d • Prepared Off-Site • Field Cleaned • Disposable 

Dep th to Water a t Time of Sampl ina: Field Filtered? • Yes f ( No 

Sample ID: M l l i ' ~ l Sample Time: \ ^ 0 G # of Containers: 9 \ 

Duplicate Sample Collected? • Yest<J_ No ID: Cs/? 

G e o c h e m i c a l Analyses 

Ferrous Iron: C 3 * ma /L 

DO: ma /L 

Nitrate: — m a / L 

Sulfate: ma /L 

A l k a l i n i t v ^ " ^ ^ ^ " m a / L 

5. COMMENTS 

i 

Note: Include comments such as well condition, odor, presence of NAPL, or other items not on the fieJ^Oata shget. 



BROWN AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: MW-10 

1. PROJECT INFORMATION 
Project Number : 12832 Task Number: . 

C l ien t :_BJ Svcs 

Project Locat ion: Hobbs 

Da te 

Personnel : , Jenkins, Kelly 

Wea the r 

_ Jenkins, Kelly 

2. WELL DATA 
Casing Diameter: . 

Screen D iamete 

jType: g£ 
Type 

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

UPVC • Stainless • Galv. Steel • Teflon® • Other:. 

Total Depth of Well fee t From J6r Top of Well Casing (TOC) • Top of Protective Casing • Other: 

Dep th to Static Water mi f ee t From fitf^op of Well Casing (TOC) • Top of Protective Casing • Other:_ 

Dep th to Product : . . f e e t From: g Top of Well Casing (TOC) • Top of Protective Casing • Other:. 

Length of Water Co lumn: . . feet Well 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: y^&iladder Pump • 2" Submersible Pump • 4" Submersible Pump 

Purge M e t h o d : a centr i fuge P u r n p Q Peristaltic Pump • Inertial Lift Pump • Other: 

„ /^Stainless • PVC • Teflon® • Other: 
Materials-. Hump/Bailer Q D e d l c a t e d • Prepared Off-Site • Field Cledned • Disposable 

Materials: Rope/Tubing J ^ o l y e t h y l e n e • Polypropylene • Teflon® • Other:. 
• Dedicated • Prepared Off-Site / A f i e l d Cleaned • Disposable 

Was wel l p u r g e d dry? • Yes • No Pumping Rate: .^Qi/mln 

Eauioment Model(s) 

Time 
J C u m * 

i Removed 
PH Temp 

Spec. 
C o n d . 

Dissolved 
Oxygen 

Turbidity 
Other: 

Commen ts 

5oH 
\ I. o -6?.? ?. 57 

ffi 1.3 

09W M CMZimti,3LW& 0.70 AQ2 
0,92 -

4. SAMPLING DATA 
Method(sV 0 B a l l e r - S m - Bladder Pump • 2' Submersible Pump • 4" Submersible Pump 

U ' • Peristaltic PumpTl Inertial Uft Pump • Other: 

Materials: Pump/Bai ler ^ 4 s , a i n l e s s a p v c • Teflon® • Other:. 
• Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

Materials- Tubina/Rooe fteolyeVnytene a Polypropylene • Teflon® • Other: 

9 P • Dedicated • Prepared Off-Site y^Fie ld Cleaned • Disposdble 

Dep th to Water a t Time of Sampl ing: Field Filtered? • Yes • No 

Sample ID: Sample Time:, looo # of Containers: ffi 

Dupl ica te Sample Co l lec ted? • Yes^ l f No ID: 

G e o c h e m i c a l Analyses 

Ferrous Iron: ^ ( 0 mg /L 

DO: ACL mg /L 

Nitrate: ' mg /L 

Sulfate: mg/L 

57*7 < Alkalinity: . m g / L 

5. COMMENTS 

Note.1 Include comments such as well condition, odor, presence of NAPL or other items not on the 

FORM GW-1 (Rev 6/8/W - wah) Signature 



BROWN AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: MW- (| A 

1. PROJECT INFORMATION 
Project Number: 12832 Task Number : , 

C l ien t :_BJ Svcs 

Project Locat ion: Hobbs 

Date : 
jp SSI 

Personnel : . Jenkins, Kelly 

Weather : 

2. WELL DATA 
Casing Diameter: . inches jType: ^ P V C • Stainless • Galv, Steel • Teflon® • Other:. 

Screen Diameter: . Type: JjfPVC • Stainless • Galv, Steel • Teflon® • Other:. 

Total Dep th of Well: fee t From: • Top of Well Casing (TOC) U Top of Protective Casing • Other:. 

Dep th to Static Wate: r&?.26 f ee t From: Top of Well Casing (TOC) • Top of Protective Casing • Other:. 

Dep th to Product : . . f e e t From: • Top of Well Casing (TOC) • Top of Protective Casing • Other:. 

Length of Water Co lumn: . feet Well Vo lume: . . gal Screened Interval ( f rom GS):. 

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

3. PURGE DATA 
• Bailer, Size: g l a d d e r Pump • 2" Submersible Pump • 4" Submersible Pump 

Purge M e t h o d : a C e n t r | f u g a | P u m p a Peristaltic Pump • Inertlal Lift Pump • Other: 

,„ .. SfStainless • PVC • Teflon® • Other: 
Materials: Pump/Bailer • ^ r t o H i ^ t a H n P»n™n rw.qita n ^ • Dediccted • Prepdred Off-Site • Field Cledned • Disposable 

Materials: Rope/Tubing X Polyethylene • Polypropylene • Teflon® • Other:. 

Was wel l p u r g e d dry? 

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

Pumping Rate: . gol/min • Yes CT No 

Equ ipment Model fs) 

Time 
Cum. <eattOns 

j Removed 
pH Temp 

Spec, 

C o n d . 
Dissolved 
Oxygen 

Turbidity 
Other: 

Comments 

gouty 
mi I L 5" lo? 2>MZ 362? m.L {.Z( *4*s 

I L8 7./% 2oA\ 1761 f l f S 
om 2. ( \7.0b J>M?7e$ Q.(tH \?Z CU>«P<f 

4. SAMPLING DATA 
Method(s) : 

• Bailer, Size: ^B ladder Pump • 2" Submersible P' imc J 4" Submersible Pump 
• Peristaltic Pump • Inertlal Lift Pump • Other 

ined • Disposable 

•K J Other: 

Materials: Pump/Bai ler ^StaMess UPVC • Teflon® Lj o - r , , 
• Dedicated • Prepared Off-Site j ; » - i 

Materials: Tubing/Rope i - ^ t h y l e n e • Polypropylene -J^->. -

• Dedicated • Prepdred Off-Site ^C.-xrn ' .x - jned •Disposable 

Dep th to Water a t Time of Sampl ing: Fieia ; 1 

Sample ID: Sample Time 

•ed" ' J ves • No 

CQHO »f Containers: Q 

Duplicate Sample Collected? Yes • No \ o ] ^ - O h f Z Z ( 0 [ C f l O Q If 

Geochemical Analyses 

Ferrous Iron: 5'ma/L 

DO 0*O 

Nitrate: 

Sulfate: 

Alkalinity 770 

mg/L 

m g / L 

mg /L 

mg/L 

5. COMMENTS 

Note: Include comments such as well condition, odor, presence or 

FORM GW-1 (Rsv 6/8/99 - woh) 



BROWN AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: MW-12 

1. PROJECT INFORMATION 
Project Number :_ 

Cl ient :_ BJ Svcs 

Project Locat ion: . 

12832 Task Number : . 

Hobbs 

Da te 

Personnel : . Jenkins, Kelly 

Weather : 

.Jenkins, Kelly 

2, WELL DATA 
Casing Diameter: . iType: ^$PVC • Stainless • Galv. Steel • Teflon® • Other:. 

Screen Diameter : . 

Total Dep th of Well . f e e t 

Dep th to Static Water: fee t 

Dep th to Product : . fee t 

Type: f ( p v c a Stainless • Galv. Steel • Teflon® • Other:. 

From: j 6 Top of Well Casing (TOC) • Top of Protective Casing • Other: 

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

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

Length of Water Co lumn 1 cat feet Well Vo lume: . Screened Interval (from GS):. 

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

Iff} 3. PURGE DATA 
^^Lealler, Size: L j ? • Bladder Pump U T Submersible Pump • 4" Submersible Pump 

Purge M e t h o d : Q C e n t r i f u g a | P u r n p a Peristaltic Pump • Inertial Uft Pump • Other: 

• Stainless • PVC • Teflon® • Other: 
Materials: Fump/Bai ler Q D e d i c a t e d a Prepared Off-Site • Field Cledned ^Disposable 

Materials: Rope/Tubing • Polyethylene • Polypropylene • Teflon® • Other: 
Q Dedicated • Prepared Off-Site • Field Cleaned Stpisposable 

Equ ipment Model fs) 

Was well p u r g e d dry? y L . Yes • No Pumping Rqte: . . gal/min 

Time 
Cum. Gallons 

i Removed 
PH Temp 

Spec, j 

C o n d . j 
Eh 

Dissolved 
Oxygen 

Turbidity 
Other: 

Comments 

4. SAMPLING DAT, 
Method(s) 

iller, Size: • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 
• Peristaltic Pump • Inertlal Lift Pump • Other:. 

Materials: Pump/Bai ler • ! * * * » QPVC • Teflon® • Other: ^ _ 
• Dedicated a Prepared Off-Site a Field Cledned .3t)lsposable 

Materials: Tubing/Rope Q ^ V ^ V l e n e • Polypropylene • Teflon® • Other, 

a H • Dedicated • Prepared Off-Site • Field Cleaned >B-Bisposable 

D e p t h to Water a t Time of Sampl ing: 

Sample ID: Sample Time: 
Dup l ica te Sample Co l lec ted? • Yes ^ 

Field Filtered? • Yes • No 

# of Containers:. 8 
No ID:. 

G e o c h e m i c a l Analyses 

Ferrous Iron: " mg /L 

DO: mg/L 

Nitrate: ^ " ma/L 

Sulfate: mg/L 

575-rr Alkalinity: . mg/L 

5. COMMENTS f F # 3 £ f r PAW*- proiL f^/^p. 
13 

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: MW-13 

1. PROJECT INFORMATION 
Project Number: 12832 Task Number : . 

C l ient :_ BJ Svcs 

Project Locat ion: Hobbs 

Date : Time: 01 fo 
Personnel : . Jenkins, Kelly 

Weathe i 

2. WELL DATA 
Casing Diameter : Type: £ PVC • Stainless • Galv. Steel • Teflon® • Other:. 

Screen Diameter ; . |Type: 2 PVC • Stainless • Galv. Steel • Teflon® • Other:. 

Total Dep th of Well (S.I f ee t From: j l f Top of Well Casing (TOC) • Top of Protective Casing • Other:. 

Dep th to Static Water: f ee t From: ^ r T o p of Well Casing (TOC) • Top of Protective Casing • Other:. 

Dep th to P roduc t : . fee t From: • Top of Well Casing (TOC) • Top of Protective Casing • Other:. 

Length of Water Co lumn: . . feet Well Vo lume: . gal Screened Interval ( f rom GS): 

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

3. PURGE DATA 
• Bailer, Size: ^ B l a d d e r Pump • 2" Submersible Pump • 4" Submersible Pump 

Purge M e t h o d : Q centrifugal P u m p r j Peristaltic Pump • Inertlal Uft Pump • Other: 

Materials: Pump/Bai ler 
^Stainless • PVC • Teflon® • Other: 
• Dedicated • Prepared Off-Site • Field Cledned Q Disposable 

Materials: Rope/Tubing * f Polyethylene • Polypropylene • Teflon® • Other: 
• Dedicated • Prepared Off-Site • Field Cleaned Q Disposdble 

Was wel l p u r g e d dry? • Yes No 

1 
Pumping Rate: Jay min 

Equipment Model fs) 

Time 
J C u m . wullofis I 
! Removed 

pH I Temp 
Spec. : ̂ T * ^ l f _ ! Dissolved 

C o n d . Oxygen 
Turbidity 

Other: 
C o m m e n t s 

oi3\ \ is an MA>> 

4. SAMPLING DATA 
• Bailer, Size: _ 

Method(s) : 
££eiadder Pump • 2" Submersible Pump • 4" Submersible Pump 

• Peristaltic Pump • Inertial Lift Pump • Other: 

Materials: Pump/Bai ler 

Materials: Tub ing/Rope 

itfstainless • PVC • Teflon® • Other: 

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

ItPolyethylene • Polypropylene • Teflon® • Other: 
• Dedicated • Prepdred Off-Site • Field Cledned • Disposable 

Dep th to Water a t Time of Sampl ing: Field Filtered? • Yes p ( No 

Sample ID: Sample Time: diss # of Containers: •_ 

Dup l i ca te Sample Co l lec ted? ^ ^ Y e / a No ID:. 

Geochemic 

Ferrous Iron 

al Analvses 

J t / o ma/L 

DO: O r 3 ma/L 

Nitrate: ma/L 

Sulfate: ma/L 

Alkalinity: 1^3 mg/L 

5. COMMENTS 

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



BROWN AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: MW-14 

1. PROJECT INFORMATION . / 
Proiect Number: 12832 Task Number: 1 / 0 / Time / j C X x 

Cl ient :_ BJ Svcs Personnel : . Jenkins. Kelly 

Proiect Location: Hobbs Weather: ^ 0 / ^ ^ t A * / / ^ C / A / A / * f 

2. WELL DATA 

Casina Diameter: inches Type: -SJ PVC • Stainless • Galv. Steel • Teflon® • Other: 

Screen Diameter : inches Type: ^ P V C • Stainless • Galv. Steel • TefloriS • Other: 

Total Dep th of Well: ( f f 9 ' 2 - feet From: 4t TOD of Well Casina fTOC) • TOD of Protective Casina • Other: 

Dep th to Static Water: C f . I f fee t From: TOD of Well Casino (TOO • Top of Protective Casino • Other: 

Dep th to Product: " fee t From: • TOD of Well Casina (TOO • TOD of Protective Casina • Other: 

Lenqth of Water C o l u m n : ~ Z 5 " feet Well Vo lume: aai O m e n e d interval ("from GS): 

Note: 2-inch weil = 0,167 gal/ft 4-inch well = 0.667 gal/ft 

3. PURGE DATA 
• Bailer, Size: J^jSadder Pump • 2" Submersible Pump • 4" Submersible Pump 

Purge Me thod : Q centrjfuaal Pumo • Peristaltic PumD • Inertlal Lift PumD • Other: EauiDment Model fs) 

^fstainless • PVC • Teflon® • Other: 
Materials. Pump/Bai ler Q D e d t e a t e d a p r e p a r e d Off-Site • Field Cledned • Disposable 1. 

Materials: Rope/Tubing / p o l y e t h y l e n e • Polypropylene a Teflon® • Other: 
• Dedicated • Prepared Off-Site ^JJfField Cleaned Q Disposable 

Was well p u r g e d drv? a Y e s ^ No Pumoina Rate: 0 . 2 > a\| /min 3. 

Time ! C u m ' S a t t e n S ' 
, j Removed 

pH Temp 
Spec. C / K K 

C o n d . " s o -
Dissolved 
Oxygen 

Turbidity J Other. ^ Commen ts 

1.0 701 7,5fc 
19/9 \U L9i zo.zl m ?S6 29.5 
)9z\ z-o $Jt 

•— 
! 

rt(2*4 2.Q 6.95" \Q9\ 3JS — 
1 

\ 
l 
j 

j 

i 
! 

\ 

4. SAMPLING DATA 
MethodCsV a B a l l e r ' S l z e : 0 B l a d d e r P u m P a 7 Submersible Pump • 4" Submersible Pump 

1 • Peristaltic PumD • Inertial Lift PumD • Other: 

Materials: Pump/Bai ler ° Stainless • PVC • Teflon® • Other: 
• Dedicated • Prepdred Off-Site • Field Cleaned • Disposoble 

Materials: Tub ing/Rope a ^ e t h y l e n e • Polypropylene • Teflon® • Other: 

y ^ • Dedicated • Prepdred Off-Site • Field Cleaned • Disposable 

Dep th to Water a t Time of Samol ina: " , Field Filtered? • Yes • No 

Sample ID: r r W " l ^ f Sample Time: ( 7 # of Containers: | 

Dup l i ca te Sample Co l lec ted? • Yes • No ID: 

G e o c h e m i c a l Analvses 

Ferrous Iron: ' ma /L 

DO: "5> 0O> ma /L 

Nitrate: — ma /L 

Sulfate: "~— ma/L 

Alkalinitv: — m a / L 

5. COMMENTS 

Of NAPL. oro 

- — 

Of NAPL. oro Note: Include comments such as well condition, odor, presence Of NAPL. oro her items not on the fieldj^ata sheet. 

FORM GW-1 (Rev 6/8W - wah) Signature 



BROWN AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: MW-15 

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

Project Number: 12832 Task Number: Date ^ ^ f Z { / ^ ( T i m e ; IHHS" 

Cl ient :_ BJ Svcs Personnel : . Jenkins, Kelly 

Project Location: Hobbs Weather: 9 ^ y f t f f i J P J ^ ^^^2f*Y 

2. WELL DATA 
•p • 
Casina Diameter : inches 

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

Screen Diameter : inches Type: A p v c • Stainless • Galv. Steel • Teflon® • Other: 

Total Dep th ot Well: ( $ 1 . 0 fee t From: Sf'Top of Well Casina (TOO • Top of Protective Casina • Other: 

Dep th to Static Water: 0 0 . W f e e t From: « d Top of Well Caslna (TOO • Top of Protective Casina • Other: 

Dep th to Product 1 f ee t jFrom: • Top of Well Casing (TOC) • Top of Protective Casing • Other: 

Lenath of Water Co lumn: feet Well Vo lume: aai <Wnf»n«d Interval (from GS): 

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

3. PURGE DATA 
• Bailer, Size: fil&adder Pump • 2" Submersible Pump • 4" Submersible Pump 

Purge M e t h o d : Q C e nt r l fuaa l PumD • Peristaltic Pumo • Inertlal Lift PumD • Other: Eau ipment Model fs) 

._ ., AStalnless • PVC • Teflon® U Other: /TtTK k**ft*r-
Matenals: Pump/Bailer a D e d l c a t e d a P r e p a r e d 0 f f . s l t e a F i e l d C l e a n e d a D i s p o s a b l e \ . f f t U ' n r f 5 

Materials: Rope/Tubing Q K ^ t h y l e n e • Polypropylene • Teflon® • Other: tffifjjfyft tf. T U f i S 
M J f fDedicated • Prepared Off-Site • Field Cleaned • Disposable L - ' ' " l ^ y 

Was well purged dry? • Yes jJ^No Pumpina Rate; 2 . >aai,min l ^ j S X ' ^ Q ^ L . 

T ; ^ C u m . Oullurls 
Time ' 

I R e m o v e d 
pH Temp 

Spec. | *£ f 
C o n d . | 

Dissolved 
Oxygen 

Turbidity 
Other: 

Commen ts 

too \fi *oo — 

(Sdz Z.O mi [HZZ 
ZO.lb 

i 

i 
I 

i ! 1 
i 
i 

1 1 i 

4. SAMPLING DATA 
Meth rtfsY a B a " e r - S l z e : ^ B l a d d e r Pump • 2" Submersible Pump • 4" Submersible Pump 

noa(s; . • Peristaltic PumD • Inertial Uft PumD • Other: 

Materials: Pump/Bai ler * * * * * * ° PVC • Teflon® • Other: 
Q Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

. . . . . T . . , „ • Polyethylene • PolvorODVlene • Teflon® • Other: 
Materials. lUDing/ ivope ^ e d | c a t e d a p r e p d r e c l 0 f f . s i t e a Field Cleaned • Disposable 

Dep th to Water a t Time of Sampl ina: Field Filtered? • Yes • No 

SamDle ID: A A U ^ * * ^ 5 " Sample Time: I S O S " # of Containers: ( 

Dup l ica te Sample Co l lec ted? • Yes ^ No ID: 

Geochemical Analyses 

Ferrous Iron: ma/L 

DO: ma/L 

Nitrate: ma/L 

Sulfate: ma/L 

Alkalinity!""*" 3SSma/i 

5. COMMENTS 

/Vote.1 Include comments such as well condition, odor, presence of NAPL. or other Items not on the field dpfa she^f. 

FORM GW-1 (Rev 6/8/99 - wah) Signafofe 



BROWN AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: OW-4 

1. PROJECT INFORMATION 
Project Number : ] 2832 Task Number: . 

C! ient:_BJ Svcs 

Project Locat ion: Hobbs 

Date l / C ^ I f U \ Time 

Personnel:. Jekins. Kelly 

Weather l a S / A M ^ V ' U > Z M 

09/5 

2. WELL DATA 
Casing Diameter: |Type: <£pvc • Stainless • Galv. Steel • Teflon® • Other:. 

Screen Diameter: (Type: ^ t p v c • Stainless • Galv. Steel • Teflon® • Other:. 

Total Depth of Well 

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

Dep th to Static Wa te fee t From: j ^ p b p of Well Casing (TOC) • Top of Protective Casing • Other:. 

Dep th to Product : . fee t j From: a Top of Well Casing (TOC) • Top of Protective Casing • Other:. 

Length of Water C o l u m n ^ « ( " 7 feet Well Vo lume: . . gal Screened Interval ( f rom GS): 

Note: 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 Me thod : a centrifugal p u m p • Peristaltic Pump • Inertlal Lift Pump • Other: 
Equ ipment Model fs) 

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

Materials: Rope/Tubing ° Polyethylene • Polypropylene O Teflon® • Other: 
• Dedicated • Prepared Off-Site • Field Cleaned Q Disposable 

Was well p u r g e d dry? • Yes • No Pumping Rate:. _ gal/min 

Time 
Cum. Gallons 

l Removed 
pH Temp 

Spec. 

C o n d . 
Eh 

Dissolved 
Oxygen 

Turbidity 
Other: 

Commen ts 

4. SAMPLING DATA 
Method(s) : 

• Bailer, Size:. • Bladder Pump • 2" Submersioie Pumo J 4" Submersible Pump 
• Peristaltic Pump • Inertlal Uft Pump • Other: 

Materials: Pump/Bai ler 

Materials: Tubing/Rope 

• Stainless • PVC • Teflon® _1 O i f « 
• Dedicated • Prepared Off-Site J ' 

• Polyethylene • Polypropylene J ' • 
• Dedicated • Prepared Off-Site J • •-• 

. u^ined • Disposable 

J Orner: 

Dep th to Water a t Time of Sampl ing: 

Sample ID: Sample Time: 

Dup l ica te Sample Co l lec ted? • Yes • No ID:. 

F.e< 

: • •< inea • Disposable 

rea ' 1 J ves • No 

» ; t Containers: 

G e o c h e m i c a l Analyses 

Ferrous Iron: mg /L 

DO: mg /L 

Nitrate: mg /L 

Sulfate: mg /L 

Alkalinity: m g / L 

5. COMMENTS wetc fJOTSArtfUo PciE to 2Muf&^l/^ 
0J (AJILC. 

Note: Include comments such as weli condition, odor, presence c s nof on fhe field date sheej 

FORM GW-1 (Rev 6/8W - wah) 





APPENDIX B 

Laboratory Analytical Reports for Groundwater Samples 

P:\Wp\BJSERV\l 2832\081 r.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: 

01060768 
Reoort To: Proiect Name: BJ Service-Hobbs #12832-016 

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 Reoorted: 7/10/01 

This Report Contains A Total Of 20 Pages 

Excluding This Page 

And 

Chain Of Custody 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Case Narrative for: 

Brown & Caldwell 

Certificate of Analysis Number: 

01060768 
Reoort To: Proiect Name: BJ Service-Hobbs #12832-016 

Brown & Caldwell Site: Hobbs, NM 

Rick Rexroad Site Address: 
1415 Louisiana 
Suite 2509 
Houston PO Number: Houston PO Number: 

TX State: New Mexico 

77002- State Cert. No.: 
ph: (713) 759-0999 fax: (713) 308-3886 Date ReDorted: 7/10/01 

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 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. 

7/10/01 

Date sonia West 
Senior Project Manager 



Brown & Caldwell 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Certificate of Analysis Number: 

01060768 

r 

Reoort To: Brown & Caldwell Proiect Name: BJ Service-Hobbs #12832-016 
Rick Rexroad Site: Hobbs, NM 
1415 Louisiana 
Suite 2509 Site Address: Suite 2509 Site Address: 

Houston 
TX PO Number: 
77002- State: New Mexico 
ph: (713) 759-0999 fax: (713)308-3886 

State Cert. No.: 
ph: (713) 759-0999 fax: (713)308-3886 

State Cert. No.: 
Fax To: Brown & Caldwell Date ReDorted: 7/10/01 

Rick Rexroad fax: (713) 308-3886 

Client Sample ID Lab Sample ID Matrix Date Collected Date Received COC ID HOLD 
MW-5 01060768-01 Water 6/21/01 10:45:00 AM 6/22/01 9:30:00 AM 096668 • 
MW-7 01060768-02 Water 6/21/01 1:00:00 PM 6/22/01 9:30:00 AM 096668 • 
MW-14 01060768-03 Water 6/21/01 2:30:00 PM 6/22/01 9:30:00 AM 096668 • 
iMW-15 01060768-04 Water 6/21/01 3:05:00 PM 6/22/01 9:30:00 AM 096668 • 
MW-3 01060768-05 Water 6/21/01 3:45:00 PM 6/22/01 9:30:00 AM 096668 • 
:MW-4 01060768-06 Water 6/21/01 4:25:00 PM 6/22/01 9:30:00 AM 096668 • 
jTB-6/21/01 01060768-07 Water 6/21/01 6/22/01 9:30:00 AM 096668 • 

•Sonia West 
Senior Project Manager 

7/10/01 

Date 

Joel Grice 
Laboratory Director 

Ted Yen 
Quality Assurance Officer 

7/10/01 12:07:26 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Client Sample ID MW-5 Collected: 6/21/01 10:45:00 SPL Sample ID: 01060768-01 

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 0.26 1 07/03/01 10:30 AM 727965 

Surr: n-Pentacosane 85.7 % 18-120 1 07/03/01 10:30 AM 727965 

Preo Method Preo Date Preo Initials 
|SW3510B 06/22/2001 19:37 KL 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 06/29/01 18:11 D_R 725868 

Surr: 1,4-Difluorobenzene 106 % 74-121 1 06/29/01 18:11 D_R 725868 
Surr: 4-Bromofluorobenzene 109 % 55-150 1 06/29/01 18:11 D_R 725868 

HEADSPACE GAS ANALYSIS MCL RSK147 Units: mg/L 
Ethane ND 0.0025 1 07/05/01 17:32 DR 730543 
Ethylene ND 0.0032 1 07/05/01 17:32 DR 730543 
Methane 0.0017 0.0012 1 07/05/01 17:32 DR 730543 

NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L 
Nitrogen, Nitrate (As N) 2.74 0.1 1 06/22/01 10:00 KM 716089 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 06/29/01 18:11 D_R 725769 
Ethylbenzene ND 1 1 06/29/01 18:11 D_R 725769 
Toluene ND 1 1 06/29/01 18:11 D_R 725769 
Xylenes.Total ND 1 1 06/29/01 18:11 D_R 725769 

Surr: 4-Bromofluorobenzene 103 % 48-156 1 06/29/01 18:11 D_R 725769 
Surr: 1,4-Difluorobenzene 98.6 % 72-137 1 06/29/01 18:11 D_R 725769 

SULFATE MCL E300 Units: mg/L 
Sulfate 150 4 20 06/22/01 10:00 KM 716096 

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 

7/10/01 12:07:30 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Client Sample ID MW-7 Collected: 6/21/01 1:00:00 SPL Sample ID: 01060768-02 

Site: Hobbs, NM 

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

DIESEL RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics ND 0.22 1 07/03/01 11:09 AM 727966 

Surr: n-Pentacosane 88.2 % 18-120 1 07/03/01 11:09 AM 727966 

I Preo Method Preo Date iPreo Initials 
|SW3510B 06/22/2001 19:37 IKL 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 06/29/01 18:38 D_R 725871 

Surr: 1,4-Difluorobenzene 100 % 74-121 1 06/29/01 18:38 D_R 725871 

Surr: 4-Bromofluorobenzene 111 % 55-150 1 06/29/01 18:38 D_R 725871 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene 3.1 1 1 06/29/01 18:38 D_R 725772 
Ethylbenzene ND 1 1 06/29/01 18:38 D_R 725772 
Toluene ND 1 1 06/29/01 18:38 D_R 725772 
Xylenes.Total ND 1 1 06/29/01 18:38 D_R 725772 

Surr: 4-Bromofluorobenzene 104 % 48-156 1 06/29/01 18:38 D_R 725772 
Surr: 1,4-Difluorobenzene 99.2 % 72-137 1 06/29/01 18:38 D_R 725772 

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 Lirmis Ml - Matrix Interference 
J - Estimated Value between MDL and PQL 

7/10/01 12:07:32 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 770S4 
(713) 660-0901 

Client Sample ID MW-14 Collected: 6/21/01 2:30:00 SPL Sample ID: 01060768-03 

Site: Hobbs, NM 

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

CHLORIDE, TOTAL MCL E325.3 Units: mg/L 
Chloride 222 5 5 07/06/01 11:10 CV 731560 

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 

7/10/0' ' . 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713)660-0901 

Client Sample ID MW-15 Collected: 6/21/01 3:05:00 SPL Sample ID: 01060768-04 

Site: Hobbs, NM 

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

CHLORIDE, TOTAL MCL E325.3 Units: mg/L 
Chloride 222 5 5 07/06/01 11:10 CV 731563 

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 

7/10/01 12:07:33 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Client Sample ID MW-3 Collected: 6/21/01 3:45:00 SPL Sample ID: 01060768-05 

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 0.22 1 07/03/01 11:47 AM 727967 

Surr: n-Pentacosane 77.8 % 18-120 1 07/03/01 11:47 AM 727967 

Prep Method PreD Date Preo Initials 
|SW3510B 06/22/2001 19:37 KL 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 06/30/01 0:09 D_R 725878 

Surr: 1,4-Difluorobenzene 102 % 74-121 1 06/30/01 0:09 D_R 725878 
Surr: 4-Bromofluorobenzene 100 % 55-150 1 06/30/01 0:09 D_R 725878 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 06/30/01 0:09 D_R 725807 
Ethylbenzene ND 1 1 06/30/01 0:09 D_R 725807 
Toluene ND 1 1 06/30/01 0:09 D_R 725807 
Xylenes.Total ND 1 1 06/30/01 0:09 D_R 725807 

Surr: 4-Bromofluorobenzene 102 % 48-156 1 06/30/01 0:09 D_R 725807 
Surr: 1,4-Difluorobenzene 98.0 % 72-137 1 06/30/01 0:09 D_R 725807 

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 

7/10/01 12:07:34 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Client Sample ID MW-4 Collected: 6/21/01 4:25:00 SPL Sample ID: 01060768-06 

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 0.25 1 07/03/01 12:25 AM 727968 

Surr: n-Pentacosane 100 % 18-120 1 07/03/01 12:25 AM 727968 

iPreD Method Prep Date Prep Initials 
|SW3510B 06/22/2001 19:37 KL 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 06/30/01 0:36 D_R 725879 

Surr: 1,4-Difluorobenzene 99.0 % 74-121 1 06/30/01 0:36 D_R 725879 
Surr: 4-Bromofluorobenzene 100 % 55-150 1 06/30/01 0:36 D_R 725879 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 06/30/01 0:36 D_R 725808 
Ethylbenzene ND 1 1 06/30/01 0:36 D_R 725808 
Toluene ND 1 1 06/30/01 0:36 D_R 725808 
Xylenes.Total ND 1 1 06/30/01 0:36 D_R 725808 

Surr: 4-Bromofluorobenzene 102 % 48-156 1 06/30/01.0:36 D_R 725808 
Surr: 1,4-Difluorobenzene 98.4 % 72-137 1 06/30/01 0:36 D_R 725808 

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 

7/10/01 12:07:35 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Client Sample ID TB-6/21/01 Collected: 6/21/01 SPL Sample ID: 01060768-07 

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 07/05/01 14:46 D_R 730864 

Surr: 1,4-Difluorobenzene 104 % 74-121 1 07/05/01 14:46 D_R 730864 
Surr: 4-Bromofluorobenzene 105 % 55-150 1 07/05/01 14:46 D_R 730864 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 06/29/01 17:43 D_R 725766 
Ethylbenzene ND 1 1 06/29/01 17:43 D_R 725766 
Toluene ND 1 1 06/29/01 17:43 D_R 725766 
Xylenes.Total ND 1 1 06/29/01 17:43 D_R 725766 

Surr: 4-Bromofluorobenzene 105 % 48-156 1 06/29/01 17:43 D_R 725766 
Surr: 1,4-Difluorobenzene 98.3 % 72-137 1 06/29/01 17:43 D_R 725766 

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 

7/10/01 12:07:35 PM 
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HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ Service-Hobbs #12832-016 

Analysis: Diesel Range Organics 
Method: SW8015B 

WorkOrder: 
Lab Batch ID: 

01060768 
12979 

RunID: 

Analysis Date: 
Preparation Date: 

Method Blank 

HP_V_010703B-727960 Units: 

07/03/2001 5:22 Analyst: 
06/22/2001 19:37 Prep By: 

mg/L 

AM 
KL Method SW3510B 

Analyte Result ]Rep Limit 

Diesel Ranqe Organics ND 0.20 
Surr: n-Pentacosane 91.6 18-120 

Samples in Analytical Batch: 

Lab Sample ID 
01060768-01B 

01060768-02B 

01060768-05B 

01060768-06B 

Client Sample ID 
MW-5 
MW-7 
MW-3 
MW-4 

Laboratory Control Sample (LCS) 

RunID: HP_V_010703B-727961 Units: mg/L 

Analysis Date: 07/03/2001 6:00 Analyst: AM 

Preparation Date: 06/22/2001 19:37 Prep By: KL Method SW3510B 

| Analyte Spike Result Percent Lower Upper 

I Added Recovery Limit Limit 

[Diesel Range Organics 2.5 2.3 91 21 175 

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

Sample Spiked: 01060738-02 
RunID: HP_V_010703B-727963 Units: mg/L 

Analysis Date: 07/03/2001 7:56 Analyst: AM 
Preparation Date: 06/22/2001 19:37 Prep By: KL Method SW3510B 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result | MSD % 
j Recovery 

RPD j RPD 
Limit 

Low 
Limit 

High i 
Limit ' 

Diesel Range Organics 0.70 5 2.1 27.5 5 2.1 28.5 3.66j 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. 



Analysis: Headspace Gas Analysis 
Method: RSK147 

Quality Control Report 

Brown & Caldwell 
BJ Service-Hobbs #12832-016 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713)660-0901 

WorkOrder: 
Lab Batch ID: 

01060768 
R38400 

Method Blank 

RunID: VARC_010705A-730549 Units: mg/L 

Analysis Date: 07/05/2001 18:42 Analyst: DR 

Samples in Analytical Batch: 

Lab Sample ID 
01060768-01D 

Client Sample ID 
MW-5 

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

Sample Duplicate 

Original Sample: 01060700-06 
RunID: VARC.010705A-735492 Units: mg/L 

Analysis Date: 07/06/2001 14:40 Analyst: DR 

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 0.054 0.055 2 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 

Brown & Caldwell 
BJ Service-Hobbs #12832-016 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Analysis: Purgeable Aromatics 
Method: SW8021B 

WorkOrder: 
Lab Batch ID: 

01060768 
R38041 

Method Blank 

RunID: HP_R_010629A-723625 Units: ug/L 

Analysis Date: 06/29/2001 12:40 Analyst: D_R 

Samples in Analytical Batch: 

Analyte Result Rep Limit 

Benzene ND 1.0 
Ethylbenzene ND 1.0 
Toluene ND 1.0 
Xylenes.Total ND 1.0 

Surr: 1,4-Difluorobenzene 98.7 72-137 
Sum 4-Bromofluorobenzene 102.0 48-156 

Lab Sample ID 
01060768-01A 

01060768-02A 

01060768-05A 

01060768-06A 

01060768-07A 

Client Sample ID 
MW-5 
MW-7 
MW-3 
MW-4 
TB-6/21/01 

RunID: 
Analysis Date: 

Laboratory Control Sample (LCS) 

HP_R_010629A-723624 Units: ug/L 

06/29/2001 10:40 Analyst: D_R 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Benzene 50 51 101 70 130 

Ethylbenzene 50 49 98 70 130 

Toluene 50 50 101 70 130 

Xylenes.Total 150 149 99 70 130 

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

Sample Spiked: 01060768-01 
RunID: HP_R_010629A-725760 Units: ug/L 

Analysis Date: 06/29/2001 15:25 Analyst: D_R 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Benzene ND 20 24 120 20 31 156 26.2 * 211 32 164; 

Ethylbenzene ND 20 24 118 20 23 114 3.68 19! 52 1421 

jToluene ND 20 24 116 20 24 119 2.69 20! 38 159! 

IXylenes,Total ND 60 69 115 60 66 110 4.44 18! 53 1441 

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. 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ Service-Hobbs #12832-016 

Analysts'. Gasoline Range Organics 
Method: SW8015B 

WorkOrder: 
Lab Batch ID: 

01060768 
R38135 

Method Blank 

RunID: HP_R_010629C-7259Q4 Units: mg/L 

Analysis Date: 06/29/2001 11:35 Analyst: D_R 

Analyte Result Rep Limit 
Gasoline Range Organics ND 0.10 

Surr: 1,4-Difluorobenzene 97.7 74-121 
Surr: 4-Bromofluorobenzene 105.7 55-150 

Samples in Analytical Batch: 

Lab Sample ID 
01060768-01A 
01060768-02A 
01060768-05A 
01060768-06A 

Client Sample ID 
MW-5 
MW-7 
MW-3 
MW-4 

Laboratory Control Sample (LCS) 

RunID: HP_R_oi0629C-725903 Units: mg/L 

Analysis Date: 06/29/2001 11:07 Analyst: D_R 

Analyte Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

Gasoline Range Organics 1 0.91 91 70 130 

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

Sample Spiked: 01060768-02 
RunID: HP_R_0l0629C-725863 Units: mg/L 

Analysis Date: 06/29/2001 16:20 Analyst: D_R 

| Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result ! MS % 
! Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Gasoline Range Organics ND 0.9 0.79! 81.1 0.9 0.73 74.3 8.75 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 - Matnx Interference 
D • Recovery Unreportable due to Dilution 
• Recovery Outside Advisable QC Limits 

The percent recoveries for QC samples are correct as reported. Due to sign ' ,:jrt igures and 
rounding, the reported RPD may differ from the displayed RPD values but is .cect as reported. 7/10/01 12:07:46 PM 



Analysis: Gasoline Range Organics 
Method: SW8015B 

Quality Control Report 

Brown & Caldwell 
BJ Service-Hobbs #12832-016 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 
HOUSTON, TEXAS 77054 

(713) 660-0901 

WorkOrder: 
Lab Batch ID: 

01060768 
R38422 

Method Blank 

RunID: HP_S_010705C-730863 Units: mg/L 

Analysis Date: 07/05/2001 13:12 Analyst: D_R 

Samples in Analytical Batch: 

Lab Sample ID 
01060768-07A 

Client Sampie ID 
TB-6/21/01 

Analyte Result Rep Limit 
Gasoline Range Organics ND 0.10 

Surr: 1,4-Difluorobenzene 102.0 74-121 
Surr: 4-Bromoftuorobenzene 104.7 55-150 

Laboratory Control Sample (LCS) 

RunID: HP_S_010705C-730862 Units: mg/L 

Analysis Date: 07/05/2001 12:45 Analyst: D_R 

j Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

| Gasoline Range Organics 1 1 101 70 130 

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

Sample Spiked: 01070023-03 
RunID: HP_S_oi0705C-730866 Units: mg/L 

Analysis Date: 07/05/2001 21:35 Analyst: D_R 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % RPD RPD Low ' High 
Recovery j j Limit Limit 1 Limit 

Gasoline Range Organics 1.7 0.9 2.4 74.7 0.9 2.4 74.2 0.687 361 36 160 

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. 



Analysis: Nitrogen, Nitrate (As N) 
Method: E300 

Quality Control Report 

Brown & Caldwell 
BJ Service-Hobbs #12832-016 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

WorkOrder: 
Lab Batch ID: 

01060768 
R37664 

Method Blank 

RunID: WET_010622U-716083 Units: mg/L 

Analysis Date: 06/22/2001 10:00 Analyst: KM 

Samples in Analytical Batch: 

Lab Sample ID 
01060768-01C 

Client Sample ID 
MW-5 

j Analyte Result Rep Limit] 
Nitrogen, Nitrate (As N) ND 0.101 

Laboratory Control Sample (LCS) 

RunID: WET_010622U-716084 Units: mg/L 

Analysis Date: 06/22/2001 10:00 Analyst: KM 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Nitrogen, Nitrate (As N) 10 9.54 95 90 110 

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

Sample Spiked: 01060771-01 
RunID: WET_010622U-716086 Units: mg/L 
Analysis Date: 06/22/2001 10:00 Analyst: KM 

Analyte 
i 

Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Umit 

High 
Limit 

Nitrogen, Nitrate (As N) 320 500 909 117 500 906 116 0.384 20 76 124 

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: 

Sulfate 
E300 

Quality Control Report 

Brown & Caldwell 
BJ Service-Hobbs #12832-016 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

WorkOrder: 
Lab Batch ID: 

01060768 

R37665 

Method Blank 

RunID: WET_010622V-716094 Units: mg/L 

Analysis Date: 06/22/2001 10:00 Analyst: KM 

Samples in Analytical Batch: 

Lab Sample ID 
01060768-01C 

Client Sample ID 
MW-5 

Analyte Result Rep Limit 

Sulfate ND 0.201 

Laboratory Control Sample (LCS) 

RunID: WET_0l0622V-716095 Units: mg/L 

Analysis Date: 06/22/2001 10:00 Analyst: KM 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Sulfate 10 11 108 90 110 

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

Sample Spiked: 01060768-01 
RunID: WET_oi0622V-716097 • Units: mg/L 

Analysis Date: 06/22/2001 10:00 Analyst: KM 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Sulfate 150 200 360 107 200 360 107D.0847 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. 



Analysis: 
Method: 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 770S4 
(713)660-0901 

Quality Control Report 

Brown & Caldwell 
BJ Service-Hobbs #12832-016 

Chloride, Total 
E325.3 

WorkOrder: 
Lab Batch ID: 

01060768 
R38474 

Method Blank Samples in Analytical Batch: 

RunID: WET 010706C-731557 Units: mg/L 

Analysis Date: 07/06/2001 11:10 Analyst: CV 

Analyte Result Rep Limitj 

Chloride ND 1.01 

Lab Sample ID 
01060768-03A 
01060768-04A 

Client Sample ID 
MW-14 
MW-15 

Laboratory Control Sample (LCS) 

RunID: 
Analysis Date: 

WET.010706C-731559 

07/06/2001 11:10 

Units: mg/L 
Analyst: CV 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Chloride 76.2 75.2 99 90 110 

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

Sample Spiked: 01060768-03 
RunID: WET_010706C-731561 Units: mg/L 
Analysis Date: 07/06/2001 11:10 Analyst: CV 

i Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD I RPD 
Limit 

Low 
Limit 

High 
Limit 

Chloride 220 250 470 99.1 250 470 99.1 Oj 20 85i 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. 



Sample Receipt Checklist 

And 
Chain of Custody 

7/10/01 12:07:56 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 860-0901 

Sample Receipt Checklist 

Workorder: 01060768 

Date and Time Received: 6/22/01 9:30:00 AM 

Temperature: 3 

Received By: RE 

Carrier name: FedEx 

Chilled by: Water Ice 

•| Shipping container/cooler in good condition? Yes 3 

2 Custody seals intact on shippping container/cooler? Yes 0 

3_ Custody seals intact on sample bottles? Yes D 

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 

7 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 

•j 2 Water - VOA vials have zero headspace? Yes 0 

-J3_ Water - pH acceptable upon receipt? Yes 0 

Not Present • 

Not Present 

Not Present 0 

No • 

NoD 

No • 

No • 

No • 

No • 

No • 

No • 

No • 

No Ll-

No • 

No • Not Applicable • 

No • Not Applicable • 

SPL Representative: 

Client Name Contacted: 

Contact Date & Time: 

Non Conformance 
Issues: 

Client Instructions: 
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HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Brown & Caldwell 

Certificate of Analysis Number: 

01060808 
Report To: Proiect Name: BJ Service, Hobbs, NM 

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: 7/10/01 ] 

This Report Contains A Total Of 17 Pages 

Excluding This Page 

And 

Chain Of Custody 

7/10/01 

Date 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Case Narrative for: 

Brown & Caldwell 

Certificate of Analysis Number: 

01060808 
Report To: Proiect Name: BJ Service, Hobbs, NM 

Brown & Caldwell Site: Hobbs,NM 

Rick Rexroad Site Address: 
1415 Louisiana 
Suite 2509 
Houston PO Number: Houston PO Number: 

TX State: New Mexico 

77002- State Cert. No.: 
ph: (713) 759-0999 fax: (713) 308-3886 Date Reported: 7/10/01 

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 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. 

7/10/01 

Date 
Senior Project Manager 



Brown & Caldwell 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 
HOUSTON, TEXAS 770S4 

(713)660-0901 

Certificate of Analysis Number: 

01060808 

Report To: 

Fax 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 

Hobbs,NM 

fax: (713)308-3886 

Brown & Caldwell 

Rick Rexroad fax: (713)308-3886 

PO Number: 

State: New Mexico 

State Cert. No.: 

Date Reported: 7/10/01 

Client Sample ID Lab Sample ID Matrix Date Collected Date Received COC ID HOLD 
MW-13 01060808-01 Water 6/22/01 7:35:00 AM 6/23/01 10:00:00 AM 096670 • 
MW-11 A 01060808-02 Water 6/22/01 8:40:00 AM 6/23/01 10:00:00 AM 096670 • 
MW-12 01060808-03 Water 6/22/01 10:45:00 AM 6/23/01 10:00:00 AM 096670 • 
MW-10 01060808-04 Water 6/22/01 10:00:00 AM 6/23/01 10:00:00 AM. 096670 • 
Duplicate 01060808-05 Water 6/22/01 9:00:00 AM 6/23/01 10:00:00 AM 096670 • 
TB- 6/15/01 01060808-06 Water 6/22/01 6/23/01 10:00:00 AM 096670 • 

nia West Date 

Senior Project Manager 

Joel Grice 
Laboratory Director 

Ted Yen 
Quality Assurance Officer 

7/10/01 12:10:06 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 770S4 
(713) 660-0901 

Client Sample ID MW-13 Collected: 6/22/01 7:35:00 SPL Sample ID: 01060808-01 

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 0.31 0.2 1 07/06/01 7:54 AM 731304 

Surr: n-Pentacosane 90.0 % 18-120 1 07/06/01 7:54 AM 731304 

| Prep Method Prep Date jPrep Initials 
|SW3510B 06/26/2001 15:52 |KL 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 06/29/01 19:33 D_R 725872 

Surr: 1,4-Difluorobenzene 100 % 74-121 1 06/29/01 19:33 D_R 725872 
Surr: 4-Bromofluorobenzene 106 % 55-150 1 06/29/01 19:33 D_R 725872 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 06/29/01 19:33 D_R 725779 
Ethylbenzene ND 1 1 06/29/01 19:33 D_R 725779 
Toluene ND 1 1 06/29/01 19:33 D_R 725779 
Xylenes.Total ND 1 1 06/29/01 19:33 D_R 725779 

Surr: 4-Bromofluorobenzene 105 % 48-156 1 06/29/01 19:33 D_R 725779 

Surr: 1,4-Difluorobenzene 98.7 % 72-137 1 06/29/01 19:33 D_R 725779 

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 

7/10/01 12:10:12 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 
HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID MW-11 A Collected: 6/22/01 8:40:00 SPL Sample ID: 01060808-02 

Site: Hobbs,NM 

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

DIESEL RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics 1 0.24 1 07/06/01 8:32 AM 731305 

Surr: n-Pentacosane 91.6 % 18-120 1 07/06/01 8:32 AM 731305 

Preo Method Prep Date PreD Initials 
:SW3510B 06/26/2001 15:52 KL 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics 0.1 0.1 1 06/29/01 20:01 D_R 725873 

Surr: 1,4-Difluorobenzene 104 % 74-121 1 06/29/01 20:01 D_R 725873 
Surr: 4-Bromofluorobenzene 112 % 55-150 1 06/29/01 20:01 D_R 725873 

HEADSPACE GAS ANALYSIS MCL RSK147 Units: mg/L 
Ethane ND 0.0025 1 07/06/01 20:05 DR 733031 
Ethylene ND 0.0032 1 07/06/01 20:05 DR 733031 
Methane 0.0074 0.0012 1 07/06/01 20:05 DR 733031 

NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L 
Nitrogen, Nitrate (As N) ND 0.1 1 06/23/01 10:54 KM 716773 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene 1.5 1 1 06/29/01 20:01 D_R 725785 
Ethylbenzene ND 1 1 06/29/01 20:01 D_R 725785 
Toluene ND 1 1 06/29/01 20:01 D_R 725785 

Xylenes.Total ND 1 1 06/29/01 20:01 D_R 725785 

Surr: 4-Bromofluorobenzene 125 % 48-156 1 06/29/01 20:01 D_R 725785 

Surr: 1,4-Difluorobenzene 99.6 % 72-137 1 06/29/01 20:01 D_R 725785 

SULFATE MCL E300 Units: mg/L 
Sulfate 180 4 20 06/25/01 10:52 KM 718273 

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 



HOUSTON LABORATORY 
8S80 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Client Sample ID MW-12 Collected: 6/22/01 10:45:00 SPL Sample ID: 01060808-03 

Site: Hobbs,NM 

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

DIESEL RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics 0.51 0.22 1 07/06/01 9:11 AM 731307 

Surr: n-Pentacosane 84.1 % 18-120 1 07/06/01 9:11 AM 731307 

Prep Method Prep Date Prep Initials 
ISW3510B 106/26/2001 15:52 KL 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics 0.11 0.1 1 06/29/01 21:24 D_R 725874 

Surr: 1,4-Difluorobenzene 102 % 74-121 1 06/29/01 21:24 D_R 725874 
Surr: 4-Bromofluorobenzene 134 % 55-150 1 06/29/01 21:24 D_R 725874 

HEADSPACE GAS ANALYSIS MCL RSK147 Units: mg/L 
Ethane ND 0.0025 1 07/06/01 20:19 DR 733033 
Ethylene ND 0.0032 1 07/06/01 20:19 DR 733033 
Methane 0.0021 0.0012 1 07/06/01 20:19 DR 733033 

NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L 
Nitrogen, Nitrate (As N) ND 0.1 1 06/23/01 10:54 KM 716774 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene 12 1 1 06/29/01 21:24 D_R 725800 
Ethylbenzene ND 1 1 06/29/01 21:24 D_R 725800 
Toluene ND 1 1 06/29/01 21:24 D_R 725800 
Xylenes.Total ND 1 1 06/29/01 21:24 D_R 725800 

Surr: 4-Bromofluorobenzene 111 % 48-156 1 06/29/01 21:24 D_R 725800 
Surr: 1,4-Difluorobenzene 100 % 72-137 1 06/29/01 21:24 D_R 725800 

SULFATE MCL E300 Units: mg/L 
Sulfate 360 10 50 06/25/01 10:52 KM 718276 

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 

7/10/01 12:10:16 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Client Sample ID MW-10 Collected: 6/22/01 10:00:00 SPL Sample ID: 01060808-04 

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 1.2 0.25 1 07/06/01 9:49 AM 731309 

Surr: n-Pentacosane 63.0 % 18-120 1 07/06/01 9:49 AM 731309 

Preo Method PreD Date Prep Initials 
ISW3510B 06/26/2001 15:52 KL 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 06/30/01 2:54 D_R 725880 

Surr: 1,4-Difluorobenzene 101 % 74-121 1 06/30/01 2:54 D_R 725880 
Surr: 4-Bromofluorobenzene 103 % 55-150 1 06/30/01 2:54 D_R 725880 

HEADSPACE GAS ANALYSIS MCL RSK147 Units: mg/L 
Ethane ND 0.0025 1 07/06/01 20:33 DR 733036 
Ethylene ND 0.0032 1 07/06/01 20:33 DR 733036 
Methane 0.044 0.0012 1 07/06/01 20:33 DR 733036 

NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L 
Nitrogen, Nitrate (As N) ND 0.1 1 06/23/01 10:54 KM 716776 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 06/30/01 2:54 D_R 727614 

Ethylbenzene ND 1 1 06/30/01 2:54 D_R 727614 
Toluene ND 1 1 06/30/01 2:54 D_R 727614 

Xylenes.Total ND 1 1 06/30/01 2:54 D_R 727614 

Surr: 4-Bromofluorobenzene 103 % 48-156 1 06/30/01 2:54 D_R 727614 

Surr: 1,4-Difluorobenzene 99.0 % 72-137 1 06/30/01 2:54 D_R 727614 

SULFATE MCL E300 Units: mg/L 
Sulfate 270 4 20 06/25/01 10:52 KM 718277 

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 

7/10/01 12:10:18 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Client Sample ID Duplicate Collected: 6/22/01 9:00:00 SPL Sample ID: 01060808-05 

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 1.9 0.24 1 07/06/01 10:28 AM 731311 

Surr: n-Pentacosane 86.7 % 18-120 1 07/06/01 10:28 AM 731311 

'Preo Method Preo Date PreD Initials 
|SW3510B |06/26/2001 15:52 jKL 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.5 5 06/29/01 23:41 D_R 725877 

Surr: 1,4-Difluorobenzene 97.6 % 74-121 5 06/29/01 23:41 D_R 725877 

Surr: 4-Bromofluorobenzene 105 % 55-150 5 06/29/01 23:41 D_R 725877 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 5 5 06/29/01 23:41 D_R 725806 
Ethylbenzene ND 5 5 06/29/01 23:41 D_R 725806 
Toluene ND 5 5 06/29/01 23:41 D_R 725806 
Xylenes.Total ND 5 5 06/29/01 23:41 D_R 725806 

Surr: 4-Bromofluorobenzene 101 % 48-156 5 06/29/01 23:41 D_R 725806 
Surr: 1,4-Difluorobenzene 99.6 % 72-137 5 06/29/01 23:41 D_R 725806 

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 

7/10/01 12:10:19 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Client Sample ID TB-6/15/01 Collected: 6/22/01 SPL Sample ID: 01060808-06 

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 06/29/01 23:14 D_R 725876 

Surr: 1,4-Difluorobenzene 97.3 % 74-121 1 06/29/01 23:14 D_R 725876 
Surr: 4-Bromofluorobenzene 105 % 55-150 1 06/29/01 23:14 D_R 725876 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 06/29/01 23:14 D_R 725805 
Ethylbenzene ND 1 1 06/29/01 23:14 D_R 725805 
Toluene ND 1 1 06/29/01 23:14 D_R 725805 
Xylenes.Total ND 1 1 06/29/01 23:14 D_R 725805 

Surr: 4-Bromofluorobenzene 101 % 48-156 1 06/29/01 23:14 D_R 725805 
Surr: 1,4-Difluorobenzene 98.1 % 72-137 1 06/29/01 23:14 D_R 725805 

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 

7/10/01 12:10:20 PM 
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Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Analysis: Diesel Range Organics 
Method: SW8015B 

WorkOrder: 

Lab Batch ID: 

01060808 
13057 

RunID: 

Analysis Date: 
Preparation Date: 06/26/2001 15:52 

Method Blank 

HP_V_010706A-731280 Units: mg/L 

07/06/2001 3:24 Analyst: AM 

Samples in Analytical Batch: 

Prep By: KL Method SW3510B 

Analyte Result Rep Limit 

Diesel Ranfle Organics ND 0.20 
Surr: n-Pentacosane 65.4 18-120 

Lab Sample ID 
01060808-01B 
01060808-02B 
01060808-03B 
01060808-04B 
01060808-05B 

Client Sample ID 
MW-13 
MW-11A 
MW-12 
MW-10 
Duplicate 

Laboratory Control Sample (LCS) 

RunID: HP_V_010706A-731281 Units: mg/L 

Analysis Date: 07/06/2001 4:02 Analyst: AM 

Preparation Date: 06/26/2001 15:52 Prep By: KL Method SW3510B 

Analyte Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

Diesel Range Organics 2.5 2 80 21 175 

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

Sample Spiked: 01060861-04 
RunID: HP_V_010706A-731285 Units: mg/L 

Analysis Date: 07/06/2001 6:37 Analyst: AM 

Preparation Date: 06/26/2001 15:52 Prep By: KL Method SW3510B 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result M S % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD;RPD 
; Limit 

Low 
Limit 

High 
Limit 

Diesel Range Organics 0.56 2.5 2.7 86.5 2.5 2.2 66.2 26.5 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. 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 
HOUSTON, TEXAS 77054 

(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

Analysis: Headspace Gas Analysis 
Method: RSK147 

WorkOrder: 
Lab Batch ID: 

01060808-
R38S26 

Method Blank 

RunID: VARC.010706B-733056 Units: mg/L 

Analysis Date: 07/08/2001 12:02 Analyst: DR 

Samples in Analytical Batch: 

Lab Sample ID 
01060808-02D 
01060808-03D 
01060808-04D 

Client Sample ID 
MW-11A 
MW-12 
MW-10 

Analyte Result Rep Limit 

Ethane ND 0.0025 
Ethylene ND 0.0032 
Methane ND 0.0012 

Sample Duplicate 

Original Sample: 01060810-10 
RunID: VARC.010706B-733061 Units: mg/L 

Analysis Date: 07/08/2001 13:00 Analyst: DR 

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 0.01 0.011 9 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. 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

Analysis: Purgeable Aromatics 
Method: SW8021B 

WorkOrder: 
Lab Batch ID: 

01060808 
R38041 

Method Blank 

RunID: HP_R_010629A-723625 Units: ug/L 

Analysis Date: 06/29/2001 12:40 Analyst: D_R 

Samples in Analytical Batch: 

Analyte Result Rep Limit 

Benzene ND 1.0 
Ethylbenzene ND 1.0 
Toluene ND 1.0 
Xylenes.Total ND 1.0 

Surr: 1,4-Difluorobenzene 987 72-137 
Surr: 4-Bromofluorobenzene 102.0 48-156 

Lab Sample ID 
01060808-01A 
01060808-02A 
01060808-03A 
01060808-04A 
01060808-05A 
01060808-06A 

Client Sample ID 
MW-13 
MW-11 A 
MW-12 
MW-10 
Duplicate 
TB-6/15/01 

RunID: 
Analysis Date: 

Laboratory Control Sample (LCS) 

HP_R_010629A-723624 Units: ug/L 

06/29/2001 10:40 Analyst: D_R 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Benzene 50 51 101 70 130 

Ethylbenzene 50 49 98 70 130 

Toluene 50 50 101 70 130 

Xylenes.Total 150 149 99 70 130 

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

Sample Spiked: 01060768-01 
RunID: HP_R_010629A-725760 Units: ug/L 

Analysis Date: 06/29/2001 15:25 Analyst: D_R 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Benzene ND 20 24 120 20 31 156 26.2* 21 j 32 164 

Ethylbenzene ND 20 24 118 20 23 114 3.68j 19[ 52 142 

Toluene ND 20 24 116 20 24 119 2.69] 20! 38i 159 

^Xylenes.Total ND 60 69 115 60 66 110 4.44 18| 5 3 i 1 4 4 

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. 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

Analysis: Gasoline Range Organics 
Method: SW8015B 

WorkOrder: 
Lab Batch ID: 

01060808 
R38135 

Method Blank 

RunID: HP_R_0l0629C-725904 Units: mg/L 

Analysis Date: 06/29/2001 11:35 Analyst: D_R 

Samples in Analytical Batch: 

Analyte Result Rep Limit 

Gasoline Range Organics ND 0.10 
Surr: 1,4-Difluorobenzene 97.7 74-121 
Surr: 4-Bromofluorobenzene 105.7 55-150 

Lab Sample ID 
01060808-01A 
01060808-02A 
01060808-03A 
01060808-04A 
01060808-05A 
01060808-06A 

Client Sample ID 
MW-13 
MW-11 A 
MW-12 
MW-10 
Duplicate 
TB- 6/15/01 

RunID: 
Analysis Date: 

Laboratory Control Sample (LCS) 

HP_R_010629C-725903 Units: mg/L 

06/29/2001 11:07 Analyst: D_R 

Analyte Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

Gasoline Range Organics 1 0.91 91 70 130 

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

Sample Spiked: 01060768-02 
RunID: HP_R_oi0629C-725863 Units: mg/L 
Analysis Date: 06/29/2001 16:20 Analyst: D_R 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result j MS % 
i Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD Low 
Limit ! Limit 

High 
Limit 

Gasoline Range Organics ND 0.9 0.79I 81.1 0.9 0.73 74.3 8.75 36 36! 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 ccr-ect as reported. 



Analysis: 
Method: 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

Nitrogen, Nitrate (As N) 
E300 

WorkOrder: 
Lab Batch ID: 

01060808 
R37702 

Method Blank 

RunID: WET_010623I-716764 Units: mg/L 

Analysis Date: 06/23/2001 10:54 Analyst: KM 

j Analyte Result Rep Limit 

INitrogen, Nitrate (As N) ND 0.10 

Samples in Analytical Batch: 

Lab Sample ID 
01060808-02C 
01060808-03C 
01060808-04C 

Client Sample ID 
MW-11 A 
MW-12 
MW-10 

Laboratory Control Sample (LCSI 

RunID: WET_010623I-716766 Units: mg/L 

Analysis Date: 06/23/2001 10:54 Analyst: KM 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Nitrogen, Nitrate (As N) 10 9.54 95 90 110 

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

Sample Spiked: 01060811-03 
RunID: WET_0106231-716769 Units: mg/L 

Analysis Date: 06/23/2001 10:54 Analyst: KM 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Nitrogen, Nitrate (As N) 2.6 10 12.2 96.0 10 12.2 96.5 0.499 20 76 124 

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. 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ Service, Hobbs, NM 

Analysis: Sulfate WorkOrder: 01060808 

Method: E300 Lab Batch ID: R37790 

Method Blank Samples in Analytical Batch: 

RunID: WET_010625I-718271 Units: mg/L Lab Sample ID Client Sample ID 

Analysis Date: 06/25/2001 10:52 Analyst: KM 01060808-02C MW-11A 

01060808-03C MW-12 

01060808-04C MW-10 

i Analyte Result Rep Limit] 

[Sulfate ND 0.201 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 
WET_010625I-718272 

06/25/2001 10:52 

Units: mg/L 
Analyst: KM 

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: 01060808-02 
RunID: WET_0106251-718274 Units: mg/L 

Analysis Date: 06/25/2001 10:52 Analyst: KM 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD | RPD Low 
| Limit j Limit 

i ! 
i ! 

High I 
Limit I 

: Sulfate 180 200 410 112 200 410 111 0.202 20j 80 1201 

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 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Workorder: 01060808 

Date and Time Received: 6/23/01 10:00:00 AM 

Temperature: 4 

Received By: RE 

Carrier name: FedEx 

Chilled by: Water Ice 

<| Shipping container/cooler in good condition? Yes 0 No d Not Present tJ 

2 Custody seals intact on shippping container/cooler? Yes 0 No C Not Present 

g Custody seals intact on sample bottles? Yes D No 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 sample labels? Yes 0 No D 

7 Samples In proper container/bottle? Yes 0 No Q 

g Sample containers intact? Yes Q No 0 

1.Received 1-40ml vial ID#MW-13 broken. 

g_ Sufficient sample volume for indicated test? Yes 0 No • 

<JQ_ All samples received within holding time? Yes 0 N o D 

<] -| Container/Temp Blank temperature in compliance? Yes 0 No D 

-| 2 Water - VOA vials have zero headspace? Yes 0 No CH Not Applicable 

"j 3 Water - pH acceptable upon receipt? Yes 0 No [Zl Not Applicable • 

SPL Representative: 

Client Name Contacted: 

Contact Date & Time: 

Non Conformance 
Issues: 

Client Instructions: 

1.2-40ml vials for ID#MW-13 left for analysis. 

7/10/01 12:10.37 PM 
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APPENDIX C 

Boring Logs for Confirmation Soil Borings 

P:\Wp\BJSERV\ 12832\081 r.doc 
"Use or disclosure of data contained on this sheet is subject to the restriction specified at the beginning of this document 



CSB-1 

Project Name: BJ Services Project Number: 12832.023 Sheet _J_ of _2_ 

Project Location: Hobbs, New Mexico Logged By: Cory Green Approved: Rick Rexroad 

Drilling Contractor: Harrison & Cooper Date Started: 7/23/01 Date Finished: 7/23/01 

Drilling Equipment: TD-60 Driller: Lenard Hennon 
Total Boring 
Depth: (feet) 56.0 

Depth to Static 
Water: (feet) 55.5 

Drilling Method: Air Rotary Borehole Diameter: 8" TOC Elevation: Ground Elevation: ND 

Sampling Method: Split Spoon 
Diameter and Type 
of Well Casing: NA 

Comments: 
Slot Size: N A Filter Material: NA 
Development Method: NA 

.5 
3, 
a 

Description Q 

"3. 

Remarks 

Drilled Without Sampling 

10-

12 — 

14-

16-

18-

20-

2 2 -

2 4 -

26-

28-

30-

3 2 -

SM Silty Sand (SM) light brown, fine-vfg, dry. 

SP Sand (SP) light brown to brown, fine grained. 



CSB-1 

Project Name: BJ Services Project Number: 12832.023 sheet 2 0 f _2 
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Description 
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Sa
m

pl
ed

 I
nt

er
va

l 
| 

R
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er

y 
(f

ee
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S
a
m
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 I
D

 

Remarks 

3 4 -

3 6 -
SM Silty Sand (SM) brown, fine grained, soft, wet. 0 

xr 3 8 -

4 0 -4 0 -
SP Sand (SP) brown, vfg, slightly moist. 0 VI2 

4 2 -

4 4 -

4 6 -
0 

t r 
Sample CSB-1-45-47 

4 8 ^ 

5 0 -
0 y h 

5 2 ^ A 1 
5 4 -

5 6 -

5 4 -

5 6 -

SP Sand (SP) brown, moist, wet @ 55.5'. 0 

xr 
Sample CSB-1-54-56 

5 4 -

5 6 -



CSB-2 

Project Name: B J Services Project Number: 12832.023 Sheet of 

Project Location: Hobbs, New Mexico Logged By: Cory Green Approved: Rick Rexroad 

Drilling Contractor: Harrison & Cooper Date Started: 7/23/01 Date Finished: 7/23/01 

Drilling Equipment: TD-60 Driller Lenard Hennon 
Total Boring 
Depth: (feet) 56.0 

Depth to Static 
Water: (feet) 55.5 

Drilling Method: Air Rotary Borehole Diameter: 8" TOC Elevation: Ground Elevation: ND 

Sampling Method: Split Spoon 
Diameter and Type 
of Well Casing: NA 

Comments: 
Slot Size: NA Filter Material: NA 
Development Method: NA 

3. 
u 

Q 

Description Remarks 

Drilled Without Sampling 

2 -

4 — 

10-

12-

14-

16-

20-

22-

24-

26-

2 8 -

30-

32-

SM 

SM 

Silty Sand (SM) light brown, dry, vfg-fine grained. 

Slightly Silty Sand (SM) light hrown to brown, vfg, dry. 

SP Sand (SP) brown, vfg, dry. 



CSB-2 

Project Name: BJ Services Project Number: 12832.023 Sheet 2 of 2 

u 

Description Remarks 

34-

36-

38-

40-

42-

4 4 -

46-

48-

50-

52-

5 4 -

56-

SP Sand (SP) light brown, vfg, slightly moist. 

SP Sand (SP) light brown, fine grained to vfg, slightly 
moist. 

a 
XT 

SP Sand (sp) brown, vfg, moist. 

CSB-2-35-37 

CSB-2-54-56 



CSB-3 

Project Name: BJ Services Project Number: 12832.023 Sheet 1 of _ L 

Project Location: Hobbs, New Mexico Logged By: Cory Green Approved. Rick Rexroad 

Drilling Contractor: Harrison & Cooper Date Started: 7/23/01 Date Finished: 7/23/01 

Drilling Equipment: TD-60 Dniler: Lenard Hennon 
Total Boring 
Depth: (feet) 54.0 

Depth to Static 
Water: (feet) 53.5 

Drilling Method: Air Rotary Borehole Diameter: 8" TOC Elevation: Ground Elevation: ND 

Sampling Method: Split Spoon 
Diameter and Type 
of WeU Casing: NA 

Comments: 
Slot Size: N A Filter Material: NA 

Comments: 

Development Method: NA 

D. 

Q 

Description Q 

a 

in 

Remarks 

6 -

1 0 -

12-

14-

1 6 -

20-

22-

2 4 -

26-

2 8 -

30-

32-

SM 

SM 

SP 

Drilled Without Sampling 

Silty Sand (SM) light brown, vfg, dry. 

Silty Sand (SM) light brown, vfg, dry. 

Sand (SP) light brown, fine grained, dry. 

I 



CSB-3 

Project Name: BJ Services Project Number: 12832.023 sheet 2 0 f _2 
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Remarks 

3 4 -

3 6 -
0 

I 1 
3 8 -

4 0 -4 0 -
SP Sand (SP) light brown, vfg, dry. 0 

4 2 -

4 4 - -

4 6 -
SP Sand (SP) brown, vfg, slightly moist to dry. 0 Sample CSB-3-45-47 

4 8 -

5 0 -
0 V 2 

5 2 -

5 4 -

A 5 2 -

5 4 -
% 

SP Sand (SP) brown, vfg, becomes moist @ 53.5'. 0 

I 
2 Sample CSB-3-52-54 

5 2 -

5 4 -



CSB-4 

Project Name: BJ Services Project Number: 12832.023 Sheet 1 of 2 

Project Location: Hobbs, New Mexico Logged By: Cory Green Approved: Rick Rexroad 

Drilling Contractor: Harrison & Cooper Date Started: 7/23/01 Date Finished: 7/23/01 

Drilling Equipment: TD-60 Driller: Lenard Hennon 
Total Boring 
Depth: (feet) 56.0 

Depth to Static 
Water: (feet) 55.5 

Drilling Method: Air Rotary Borehole Diameter: 8" TOC Elevation: Ground Elevation: ND 

Sampling Method: Split Spoon 
Diameter and Type 
of Well Casing: NA 

Comments: 
Slot Size: NA Filter Material: NA 

Comments: 

Development Method: NA 

Description Q 

"5. 

Remarks 

2 -

1 0 -

1 2 -

14-

16-

1 8 -

20-

2 2 -

2 4 -

26-

28-

30-

3 2 -

SM 

SM 

SP 

Drilled Without Sampling 

Silty Sand (SM) light brown, vgf, dry. 

Silty Sand (SM) light brown, vgf, dry. 

Sand (SP) light brown, vfg, dry to very slightly moist. Q 

X|: 

1 



CSB-4 

Project Name: BJ Services Project Number: 12832.023 Sheet of 

Description Remarks 

34-

36-

3 8 -

4 0 -

42-

44-

4 6 -

4 8 -

50-

5 2 -

54-

56-

SP 

SP 

Sand (SP) light brown, vfg, slightly moist. 

XT 

Sand (SP) light brown, vfg, becomes wet @ 55.5'. 

Sample CSB-4-45-47 

Sample CSB-4-54-56 
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APPENDIX D 

Laboratory Analytical Report for Confirmation Soil Samples 

P:\Wp\BJSERV\12832\081r.doc 
"Use or disclosure of data contained on this sheet is subji friction specified at the beginning of this document. 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Brown & Caldwell 

Certificate of Analysis Number: 

01070914 

Report To: Proiect Name: BJ Hobbs 

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: 8/9/01 

This Report Contains A Total Of 22 Pages 

Excluding This Page 

And 

Chain Of Custody 

8/9/01 

Date 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

' ® (713) 660-0901 

Case Narrative for: 

Brown & Caldwell 

Certificate of Analysis Number: 

01070914 
Report 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: 8/9/01 

Matrix spike (MS) and matrix spike duplicate (MSD) samples are chosen and tested af 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 

i h 8/9/01 

Date 



I 
I 
t 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TEXAS 77054 

(713) 660-0901 

Brown & Caldwell 

I 
I 
I 
I 
t 

Certificate of Analysis Number: 

01070914 

Report To: Brown & Caldwell Proiect Name: BJ Hobbs 

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 Reported: 8/9/01 

Client Sample ID Lab Sample ID Matrix Date Collected Date Received COC ID HOLD 
CSB-4-45-47 01070914-01 Soil 7/23/01 10:56:00 AM 7/25/01 10:00:00 AM 095728 • 
CSB-4-54-56 01070914-02 Soil 7/23/01 11:23:00 AM 7/25/01 10:00:00 AM 095728 • 
CSB-3-45-47 01070914-03 Soil 7/23/01 12:32:00 PM 7/25/01 10:00:00 AM 095728 • 
CSB-3-52-54 01070914-04 Soil 7/23/01 12:43:00 PM 7/25/01 10:00:00 AM 095728 • 
CSB-2-35-37 01070914-05 Soil 7/23/01 1:33:00 PM 7/25/01 10:00:00 AM 095728 • 
CSB-2-54-56 01070914-06 Soil 7/23/01 2:10:00 PM 7/25/01 10:00:00 AM 095728 • 
CSB-1-45-47 01070914-07 Soil 7/23/01 3:39:00 PM 7/25/01 10:00:00 AM 095728 • 
CSB-1-54-56 01070914-08 Soil 7/23/01 3:51:00 PM 7/25/01 10:00:00 AM 095728 • 
CSB-RB 01070914-09 Water 7/23/01 4:05:00 PM 7/25/01 10:00:00 AM 095728 • 

I 
I 
I 
I 
I 
I 

8/9/01 

Sonia West 

Senior Project Manager 

Date 

I 
I 
I 

Joel Grice 

Laboratory Director 

Ted Yen 

Quality Assurance Officer 

8/9/01 6:04:58 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TEXAS 77054 

(713) 660-0901 

Client Sample ID CSB-4-45-47 Col lected: 7/23/01 10:56:00 SPL Sample ID: 01070914-01 

Site: Hobbs, NM 

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

D I E S E L RANGE ORGANICS MCL SW8100M Units: mg/Kg 
Diesel Range Organics ND 5.0 1 08/08/01 2:42 AM 781562 

Surr: n-Pentacosane 72.8 % 20-154 1 08/08/01 2:42 AM 781562 

| PreD Method Prep Date IPrep Initials! 
ISW3550B 07/30/2001 15:54 EE j 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/Kg 
Gasoline Range Organics ND 0.10 1 07/27/01 22:11 TM 765890 

Surr: 1,4-Difluorobenzene 94.7 % 63-122 1 07/27/01 22:11 TM 765890 

Surr: 4-Bromofluorobenzene 107 % 39-150 1 07/27/01 22:11 TM 765890 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/Kg 
Benzene ND 1 1 07/27/01 22:11 TM 765540 

Ethylbenzene ND 1 1 07/27/01 22:11 TM 765540 

Toluene ND 1 1 07/27/01 22:11 TM 765540 

Xylenes.Total ND 1 1 07/27/01 22:11 TM 765540 

Surr: 1,4-Difluorobenzene 93.3 % 59-127 . 1 07/27/01 22:11 TM 765540 

Surr: 4-Bromofluorobenzene 106 % 48-156 1 07/27/01 22:11 TM 765540 

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 
8/9/01 6:05:00 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TEXAS 77054 

(713) 660-0901 

Client Sample ID CSB-4-54-56 Col lected: 7/23/01 11:23:00 SPL Sample ID: 01070914-02 

Site: Hobbs, NM 

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

D I E S E L RANGE ORGANICS MCL SW8100M Units: mg/Kg 
Diesel Range Organics ND 5.0 1 08/08/01 4:37 AM 781567 

Surr: n-Pentacosane 94.8 % 20-154 1 08/08/01 4:37 AM 781567 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/Kg 
Gasoline Range Organics ND 0.10 1 07/27/01 22:39 TM 765891 

Surr: 1,4-Difluorobenzene 93.7 % 63-122 1 07/27/01 22:39 TM 765891 

Surr: 4-Bromofluorobenzene 106 % 39-150 1 07/27/01 22:39 TM 765891 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/Kg 
Benzene ND 1 1 07/27/01 22:39 TM 765541 

Ethylbenzene ND 1 1 07/27/01 22:39 TM 765541 

Toluene ND 1 1 07/27/01 22:39 TM 765541 

Xylenes.Total ND 1 1 07/27/01 22:39 TM 765541 

Surr: 1,4-Difluorobenzene 92.8 % 59-127 . 1 07/27/01 22:39 TM 765541 

Surr: 4-Bromofluorobenzene 106 % 48-156 1 07/27/01 22:39 TM 765541 

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 
8/9/01 6:05:00 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TEXAS 77054 

(713) 660-0901 

Client Sample ID CSB-3-45-47 Collected: 7/23/01 12:32:00 SPL Sample ID: 01070914-03 

Site: Hobbs, NM 

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

D I E S E L RANGE ORGANICS MCL SW8100M Units: mg/Kg 
Diesel Range Organics ND 5.0 1 08/08/01 5:16 AM 781568 

Surr: n-Pentacosane 96.3 /o 20-154 1 08/08/01 5:16 AM 781568 

PreD Method Preo Date PreD Initials 
ISW3550B 07/30/2001 15:54 EE 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/Kg 
Gasoline Range Organics ND 0.10 1 07/27/01 23:07 TM 765892 

Surr: 1,4-Difluorobenzene 94.7 % 63-122 1 07/27/01 23:07 TM 765892 

Surr: 4-Bromofluorobenzene 107 % 39-150 1 07/27/01 23:07 TM 765892 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/Kg 
Benzene ND 1 1 07/27/01 23:07 TM 765542 

Ethylbenzene ND 1 1 07/27/01 23:07 TM 765542 

Toluene ND 1 1 07/27/01 23:07 TM 765542 

Xylenes.Total ND 1 1 07/27/01 23:07 TM 765542 

Surr: 1,4-Difiuorobenzene 93.5 % 59-127 1 07/27/01 23:07 TM 765542 

Surr: 4-Bromofluorobenzene 105 % 48-156 1 07/27/01 23:07 TM 765542 

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 
8/9/01 6:05:01 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID CSB-3-52-54 Col lected: 7/23/01 12:43:00 SPL Sample ID: 01070914-04 

Site: Hobbs, NM 

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

D I E S E L RANGE ORGANICS MCL SW8100M Units: mg/Kg 
Diesel Range Organics 

Surr: n-Pentacosane 

ND 5.0 1 08/08/01 5:54 AM 

96.6 % 20-154 08/08/01 5:54 AM 

781570 

781570 

iPreD Method PreD Date PreD Initials] 

ISW3550B 07/30/2001 15:54 EE 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/Kg 
Gasoline Range Organics ND 0.10 1 07/27/01 23:36 TM 765893 

Surr: 1,4-Difluorobenzene 93.7 % 63-122 07/27/01 23:36 TM 765893 
Surr: 4-Bromofluorobenzene 106 % 39-150 07/27/01 23:36 TM 765893 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/Kg 
Benzene ND 1 1 07/27/01 23:36 TM -. 765543 

Ethylbenzene ND 1 1 07/27/01 23:36 TM 765543 

Toluene ND 1 1 07/27/01 23:36 TM 765543 

Xylenes.Total ND 1 1 07/27/01 23:36 TM 765543 

Surr: 1,4-Difluorobenzene 93.0 % 59-127 1 07/27/01 23:36 TM 765543 

Surr: 4-Bromofluorobenzene 104 % 48-156 1 07/27/01 23:36 TM 765543 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination LimitflvlCL) 

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 
8/3/0" 6:05:01 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID CSB-2-35-37 Col lected: 7/23/01 1:33:00 SPL Sampie ID: 0/070914-05 

Site: Hobbs, NM 

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

DIESEL RANGE ORGANICS MCL SW8100M Units: mg/Kg 
Diesel Range Organics 25 5.0 1 08/08/01 6:32 AM 781571 

Surr: n-Pentacosane 978 % 20-154 1 08/08/01 6:32 AM 781571 

Preo Method 'Preo Date Prep Initials) 
SW3550B 107/30/2001 15:54 EE 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/Kg 
Gasoline Range Organics 0.23 0.10 1 07/28/01 5:44 TM 768102 

Surr: 1,4-Difluorobenzene 98.7 % 63-122 1 07/28/01 5:44 TM 768102 

Surr: 4-Bromofluorobenzene 121 % 39-150 1 07/28/01 5:44 TM 768102 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/Kg 
Benzene ND 1 1 07/28/01 5:44 TM 767651 

Ethylbenzene ND 1 1 07/28/01 5:44 TM 767651 

Toluene ND 1 1 07/28/01 5:44 TM 767651 

Xylenes.Total ND 1 1 07/28/01 5:44 TM 767651 

Surr: 1,4-Difluorobenzene 97.2 % 59-127 1 07/28/01 5:44 TM 767651 

Surr: 4-Bromofluorobenzene 118 % 48-156 1 07/28/01 5:44 TM 767651 

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 aue to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 

J - Estimated Value between MDL and PQL 
8/9/0' 6:05:0-. PM 



HOUSTON LABORATORY 
8860 INTERCHANGE DRIVE 

HOUSTON. TEXAS 77054 

(713) 66t>-0901 

Client Sample ID CSB-2-54-56 Col lected: 7/23/01 2:10:00 SPL Sample ID: 01070914-06 

Site: Hobbs, NM 

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

DIESEL RANGE ORGANICS MCL SW8100M Units: mg/Kg 
Diesel Range Organics 33 5.0 1 08/08/01 7:11 AM 781573 

Surr: n-Pentacosane 103 % 20-154 1 08/08/01 7:11 AM 781573 

Prep Method PreD Date PreD Initialsj 

SW3550B 07/30/2001 15:54 EE 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/Kg 
Gasoline Range Organics ND 0.10 1 07/28/01 6:12 TM 768103 

Surr: 1,4-Difluorobenzene 94.0 % 63-122 1 07/28/01 6:12 TM 768103 

Surr: 4-Bromofluorobenzene 110 % 39-150 1 07/28/01 6:12 TM 768103 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/Kg 
Benzene ND 1 1 07/28/01 6:12 TM 767652 

Ethylbenzene ND 1 1 07/28/01 6:12 TM 767652 

Toluene ND 1 1 07/28/01 6:12 TM 767652 

Xylenes.Total ND 1 1 07/28/01 6:12 TM 767652 

Surr: 1,4-Difluorobenzene 92.3 % 59-127 1 07/28/01 6:12 TM 767652 

Surr: 4-Bromofluorobenzene 106 % 48-156 1 07/28/01 6:12 TM 767652 

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 
8/9/01 6:05:01 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sampie ID CSB-1-45-47 Collected: 7/23/01 3:39:00 SPL Sample ID: 01070914-07 

Site: Hobbs, NM 

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

DIESEL RANGE ORGANICS MCL SW8100M Units: mg/Kg 
Diesel Range Organics 6.6 5.0 1 08/08/01 5:54 AM 781611 

Surr: n-Pentacosane 96.5 % 20-154 1 08/08/01 5:54 AM 781611 

IPreo Method IPrep Date iPreo Initials 

|SW3550B 107/30/2001 15:54 iEE 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/Kg 
Gasoline Range Organics 0.12 0.10 1 07/28/01 6:41 TM 768104 

Surr: 1,4-Difluorobenzene 97.0 % 63-122 1 07/28/01 6:41 TM 768104 

Surr: 4-Bromofluorobenzene 116 O/ 
/ o 39-150 1 07/28/01 6:41 TM 768104 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/Kg 
Benzene ND 1 1 07/28/01 6:41 TM 767653 

Ethylbenzene 1.3 1 1 07/28/01 6:41 TM 767653 

Toluene ND 1 1 07/28/01 6:41 TM 767653 

Xylenes.Total 11.8 1 1 07/28/01 6:41 TM 767653 

Surr: 1,4-Difluorobenzene 93.4 % 59-127 1 07/28/01 6:41 TM 767653 

Surr: 4-Bromofluorobenzene 108 % 48-156 1 07/28/01 6:41 TM 767653 

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

3 - 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 
8/9/01 6:05:01 PM 



HOUSTON LABORATORY 
B880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID CSB-1-54-56 Col lected: 7/23/01 3:51:00 SPL Sample ID: 01070914-08 

Site: Hobbs, NM 

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

DIESEL RANGE ORGANICS MCL SW8100M Units: mg/Kg 
Diesel Range Organics ND 5.0 1 08/08/01 6:32 AM 781612 

Surr: n-Pentacosane 96.1 % 20-154 1 08/08/01 6:32 AM 781612 

jPreo Method Preo Date iPreD Initials 
JSW3550B 07/30/2001 15:54 I EE 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/Kg 
Gasoline Range Organics ND 0.10 1 07/28/01 7:09 TM 768105 

Surr: 1,4-Difluorobenzene 94.0 % 63-122 1 07/28/01 7:09 TM 768105 
Surr: 4-Bromofluorobenzene 107 % 39-150 1 07/28/01 7:09 TM 768105 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/Kg 
Benzene ND 1 1 07/28/01 7:09 TM 767654 

Ethylbenzene ND 1 1 07/28/01 7:09 TM 767654 
Toluene ND 1 1 07/28/01 7:09 TM 767654 

Xylenes.Total ND 1 1 07/28/01 7:09 TM 767654 

Surr: 1,4-Difluorobenzene 92.4 % 59-127 . 1 07/28/01 7:09 TM 767654 

Surr: 4-Bromofluorobenzene 107 % 48-156 1 07/28/01 7:09 TM 767654 

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

B - Analyte detected in the associated Method 3lank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 

J - Estimated Value between MDL and PQL 
8/9/01 6:05:02 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID CSB-RB Collected: 7/23/01 4:05:00 SPL Sample ID: 01070914-09 

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 0.2 1 08/04/01 7:58 AM 777652 

Surr: n-Pentacosane 82.2 % 18-120 1 08/04/01 7:58 AM 777652 

!Preo Method IPrep Date (Preo Initials! 
SSW3510B 107/27/2001 15:37 TKL j 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 08/03/01 18:44 D_R 775091 

Surr: 1,4-Difluorobenzene 89.0 % 74-121 1 08/03/01 18:44 D_R 775091 

Surr: 4-Bromofluorobenzene 92.3 % 55-150 1 08/03/01 18:44 D_R 775091 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 08/03/01 18:44 D_R 775062 

Ethylbenzene ND 1 1 08/03/01 18:44 D_R 775062 

Toluene ND 1 1 08/03/01 18:44 D_R 775062 

Xylenes.Total ND 1 1 08/03/01 18:44 D_R 775062 

Surr: 4-Bromofluorobenzene 100 % 48-156 1 08/03/01 18:44 D_R 775062 

Surr: 1,4-Difluorobenzene 96.6 % 72-137 1 08/03/01 18:44 D_R 775062 

>MCL - Result Over Maximum Contamination Limit(MCL) 

D - Surrogate Recovery Unreportable due to Dilution 

Ml - Matrix Interference 

8/9/01 6:0E:02 PM 

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 



Quality Control Documentation 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ Hobbs 

Analysis: Diesel Range Organics 
Method: SW8015B 

WorkOrder: 
Lab Batch ID: 

01070914 

13744a 

Method Blank 

RunID: HP_V_010804B-777647 

Analysis Date: 08/04/2001 1:35 

Preparation Date: 07/27/2001 15:37 

Units: mg/L 

Analyst: AM 

Prep By: KL Method SW3510B 

Samples in Analytical Batch: 

Lab Sample ID 

01070914-09B 

Client Sample ID 

CSB-RB 

Analyte Result Rep Limit 
Diesel Ranqe Orqanics ND 0.20 

Surr n-Pentacosane 87.8 18-120 

Laboratory Control Sample (LCS) 

RunID: HP_V_010804B-777648 Units: mg/L 

Analysis Date: 08/04/2001 2:13 Analyst: AM 

Preparation Date: 07/27/2001 15:37 Prep By: KL Method SW3510B 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Diesel Range Organics 2.5 2.2 87 21 175 

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

Sample Spiked: 01070903-02 

RunID: HP_V_oi0804B-777650 Units: mg/L 

Analysis Date: 08/04/2001 4:08 Analyst: AM 

Preparation Date: 07/27/2001 15:37 Prep By: KL Method SW3510B 

j Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result I MS % j MSD 
j Recovery i Spike 
i ! Added 

MSD Result MSD % 
Recovery 

RPD RPD Low 
! Limit j Limit 

! 

High 
Limit 

(Diesel Range Organics ND 2.5 1.8i 69.2 2.5 1.8 68.1 i 1.54] 39 13 130 

Qualifiers: ND/U - Not Detected atthe 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 tc significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ Hobbs 

Analysis: Diesel Range Organics 

Method: SW8100M 

WorkOrder: 

Lab Batch ID: 

01070914 

13826 

RunID: 

Analysis Date: 

Preparation Date: 07/30/2001 15:54 

Method Blank 

HP_V_010808B-781559 Units: 

08/08/2001 1:26 Analyst: 

mg/Kg 

AM 
Prep By: EE Method SW3550B 

Analyte Result Rep Limit 
Diesel Range Organics ND 5.0 

Surr: n-Pentacosane 101.0 20-154 

Samples in Analytical Batch: 

Lab Sample ID 

01070914-01B 

01070914-02B 

01070914-03B 

01070914-04B 

01070914-05B 

01070914-06B 

01070914-07B 

01070914-08B 

Client Sample ID 

CSB-4-45-47 

CSB-4-54-56 

CSB-3-45-47 

CSB-3-52-54 

CSB-2-35-37 

CSB-2-54-56 

CSB-1-45-47 

CSB-1-54-56 

Laboratory Control Sample (LCS) 

RunID: HP_V_010808B-781560 Units: mg/Kg 

Analysis Date: 08/08/2001 2:04 Analyst: AM 

Preparation Date: 07/30/2001 15:54 Prep By: EE Method SW3550B 

Analyte Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

Diesel Range Organics 83 83 100 50 150 

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

Sample Spiked: 01070914-01 

RunID: HP_V_010808B-781563 

Analysis Date: 08/08/2001 3:21 

Preparation Date: 07/30/2001 15:54 

Units: mg/Kg 

Analyst: AM 

Prep By: EE Method SW3550B 

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

Added Added 

Diesel Range Organics ND 166 78 45.5 166 42 23.962.2 * 50 21 175 

Qualifiers: ND/U - Noi 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. 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ Hobbs 

Analysis: Purgeable Aromatics 

) Method: SW8021B 

WorkOrder: 

Lab Batch ID: 

01070914 

R40180 

Method Blank 

RunID: HP_J_010727A-765523 Units: ug/Kg 

| Analysis Date: 07/27/2001 11:42 Analyst: TM 

Analyte Result Rep Limit 
Benzene ND 1.0 
Ethytoenzene ND 1.0 
Toluene ND 1.0 
Xylenes.Total ND 1.0 

Sum 1,4-Difluorobenzene 88.3 59-127 
Surr: 4-Bromofluorobenzene 96.0 48-156 

Samples in Analytical Batch: 

Lab Sample IP 
01070914-01A 

01070914-02A 

01070914-03A 

01070914-04A 

Client Sample ID 

CSB-4-45-47 

CSB-4-54-56 

CSB-3-45-47 

CSB-3-52-54 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

HP_J_010727A-765520 Units: ug/Kg 

07/27/2001 8:52 Analyst: TM 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Benzene 50 sT 101 60 120 

Ethylbenzene 50 49 97 68 127 

Toluene 50 50 99 64 122 

Xylenes.Total 150 145 97 68 129 

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

Sample Spiked: 01070905-14 

RunID: HP_J_010727A-765521 Units: ug/Kg 

Analysis Date: 07/27/2001 9:49 Analyst: TM 

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 93.6 20 18 88.3 5.85 34 35 139 

Ethylbenzene ND 20 18 88.2 20 16 80.9j 8.71 35 31 j 137 

Toluene ND 20 18 89.5 20 17 84.0| 6.39| 28| 31 137 

Xylenes.Total NDi 60 53; 88.3 60 48 80.0j 9.90j 38 19 144 

Qualifiers: 

I 

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 

8/9/01 6:05:04 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TEXAS 77054 

(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ Hobbs 

Analysis: Gasoline Range Organics 

llWethod: SW8015B 

WorkOrder: 

Lab Batch ID: 

01070914 

R40190 

Method Blank 

RunID: HP_J_0i0727C-765888 Units: mg/Kg 

[Analysis Dare: 07/27/2001 11:42 Analyst: TM 

Analyte Result Rep Limit 
Gasoline Range Organics NDl 0.10 

Surr 1,4-Difluorobenzene 93.0I 63-122 
Surr: 4-Bromofluorobenzene 99.7! 39-150 

Samples in Analytical Batch: 

Lab Sample ID 

01070914-01A 

01070914-02A 

01070914-03A 

01070914-04A 

Client Sample ID 

CSB-4-45-47 

CSB-4-54-56 

CSB-3-45-47 

CSB-3-52-54 

Laboratory Control Sample (LCS) 

RunID: HP_J_0l0727C-765876 Units: mg/Kg 

Analysis Date: 07/27/2001 9:20 Analyst: TM 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Gasoline Range Organics 1 1.1 110 70 130 

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

Sample Spiked: 01070905-14 

RunID: HP_J_010727C-765880 Units: mg/Kg 

Analysis Date: 07/27/2001 10:45 Analyst: TM 

I Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result MS% 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High I 
Umit j 

i 
jGasoline Range Organics 1.3 0.9 2.3 108 0.9 2.1 93.8 14.1 50 26 147j 

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. 8/9/01 6:05:04 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 6BO-0901 

Quality Control Report 

Brown & CaldweSI 
BJ Hobbs 

Analysis: Purgeable Aromatics 

'Method: SW8021B 

WorkOrder: 

Lab Batch ID: 
01070914 

R40268 

Method Blank 

, RunID: HP_J_0l0728B-767649 Units: ug/Kg 

I Analysis Date: 07/28/2001 4:48 Analyst: TM 

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 88.8 59-127 
Surr: 4-Bromofluorobenzene 92.8 48-156 

Samples in Analytical Batch: 

Lab Sample ID 
01070914-05A 

01070914-06A 

01070914-07A 

01070914-08.A 

Client Sample ID 

CSB-2-35-37 

CSB-2-54-56 

CSB-1-45-47 

CSB-1-54-56 

Laboratory Contro! Sample (LCS) 

RunID: HP_J_0i0728B-767646 Units: ug/Kg 

Analysis Date: 07/28/2001 1:57 Analyst: TM 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Benzene 50! 51 ; 102 60 120 

Ethylbenzene 50 51 102{ 68 127 

Toluene 50 51 102 64 122 

Xylenes.Total 150 151 101! 68 129 

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

Sample Spiked: 01070994-01 

RunID: HP_J_0i0728B-767647 Units: ug/Kg 

Analysis Date: 07/28/2001 2:54 Analyst: TM 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result j MS % 
! Recovery 

MSD 
Spike 
Added 

MSD Result MSD % RPD 
Recovery 

RPD 
Limit 

Low 
Limit 

High 
Limit 

Benzene ND 20 17; 85.0 20 19 95.3 11.5 34 351 139 

Ethylbenzene ND 20 16i 82.4 20 18 89.0| 7.73 35 31 137 

Toluene ND 20 16; 81.1 20 18! 90.6! 11.0! 28 311 137 

Xylenes.Total ND 60 50; 83.3 60 53 88.3! 5.83 38 191 144 

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 

flj rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 
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HOUSTON LABORATORY 
8860 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ Hobbs 

Analysis: Gasoline Range Organics 

Method: SW8015B 

WorkOrder: 

Lab Batch ID: 

01070914 

R40298 

RunID: 

Analysis Date: 

Method Blank 

HP_J_010728E-768100 Units: mg/Kg 

07/28/2001 4:48 Analyst: TM 

Analyte Result Rep Limit 
Gasoline Range Organics ND 0.10 

Surr 1,4-Difluorobenzene 92.0 63-122 
Surr. 4-Bromofluorobenzene 96.7 39-150 

Samples in Analytical Batch: 

Lab Sample ID 

01070914-05A 

01070914-06A 

01070914-07A 

01070914-08A 

Client Sample ID 

CSB-2-35-37 

CSB-2-54-56 

CSB-1-45-47 

CSB--1 -54-56 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

HP_J_010728E-768097 

07/28/2001 2:26 

Units: mg/Kg 

Analyst: TM 

Analyte Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

Gasoline Range Organics 1 0.91 91 70 130 

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

Sample Spiked: 01070994-01 
RunID: HP_J_010728E-768098 Units: mg/Kg 

Analysis Date: 07/28/2001 3:51 Analyst: TM 

Analyte Sample 
j Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % RPD 
Recovery j 

RPD 
Limit 

Low 
Limit 

High 
Limit 

Gasoline Range Organics | ND 0.9 0.69 76.8 0.9 0.81 89.6] 15.3 50 26 147 

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 

8/9/01 6:05:05 PM 
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HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ Hobbs 

Analysis: 

Method: 

Purgeable Aromatics 

SW8021B 

WorkOrder: 

Lab Batch ID: 

01070914 

R40642 

Method Blank 

RunID: HP_S_010803A-77S055 Units: ug/L 

Analysis Date: 08/03/2001 13:10 Analyst: D_R 

Samples in Analytical Batch: 

Lab Sample ID 

01070914-09A 

Client Sample ID 

CSB-RB 

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 72-137 
Surr: 4-Bromofluorobenzene 99.5 48-156 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

HP_S_010803A-775054 Units: ug/L 

08/03/2001 11:51 Analyst: D_R 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Benzene 50 52 103! 70 r 130 

Ethylbenzene 50 55 109 70! 130 

Toluene 50 53 106 70 130 

Xylenes.Total 150 164 109 70 130 

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

Sample Spiked: 01070990-02 
RunID: HP_S_010803A-775058 Units: ug/L 

Analysis Date: 08/03/2001 15:09 Analyst: D_R 

I 
I 
I 
I 
I 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit I 

i 
I 

Low 
Limit 

High 
Limit 

Benzene ND 20 27 137 20 27 134 2.05] 211 32 164 

Ethylbenzene ND 20 27 137 20 27 134 2.19! 19! 52 142 

Toluene ND 20 27 134 20 26 132 1.69! 20; 38 159 

jXylenes.Total NDi 6 o 81 135 60 79 132 2.50] 18; 53 144 

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

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

i 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. 8/9/01 6:05:05 PM 



r s 

Analysis: Gasoline Range Organics 
I Method: SW8015B 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ Hobbs 

WorkOrder: 

Lab Batch ID: 

01070914 

R40643 

Method Blank 

RunID: HP_S_010803B-775087 Units: mg/L 

Analysis Date: 08/03/2001 1:10 Analyst: D_R 

Samples in Analytical Batch: 

Lab Sample ID 
01070914-09A 

Client Sample ID 
CSB-RB 

Analyte Result Rep Limit 
Gasoline Range Organics ND 0.10 

Surr. 1,4-Difluorobenzene 91.7 74-121 
Surr 4-Bromofluorobenzene 96.3 55-150 

Laboratory Control Sample (LCS) 

RunID: HP_S_010803B-775086 Units: mg/L 

Analysis Date: 08/03/2001 12:17 Analyst: D_R 

Analyte Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

Gasoline Range Organics 1 0.75 75 70 130 

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

Sample Spiked: 01070990-03 

RunID: HP_S_010803B-775088 Units: mg/L 

Analysis Date: 08/03/2001 16:02 Analyst: D_R 

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 

j Gasoline Range Organics ND 0.9 0.88 97.2 0.9 0.9 99.5; 2.29 36 36 160 

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. 



Sample Receipt Checklist 

And 
Chain of Custody 

8/9/01 6:05:05 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Sample Receipt Checklist 

Workorder: 01070914 

•ate and Time Received; 7/25/01 10:00:00 AM 

Temperature: 2 

Received By: DS 

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? 

^ 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? 

•j Q All samples received within holding time? 

•j -| Container/Temp Blank temperature in compliance? 

•j 2 Water - VOA vials have zero headspace? 

-| g Water - pH acceptable upon receipt? 

Yes 0 No • Not Present • 

Yes • N o D Not Present 0 

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 N o D Not Applicable • 

Yes 0 No • Not Applicable • 

SPL Representative:! j Contact Date & Time:j 

Client Name Contacted: 

Non Conformance (Logged in for GRO & DRO per SW 
issues:] 

Client Instructions: 

8/9/01 6:05:06 PM 
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W=water S = soil 
SL=sludge 0=other: 

P=piastic A=amber glass §f 
G=glass V=vial c 
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