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1.0 INTRODUCTION 

Brown and Caldwell conducted field activities associated with the December 1999 quarterly 

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

2708 West County Road in Hobbs, New Mexico on December 9, 1999. Groundwater samples 

were analyzed for the quarterly monitoring constituents specified in by the New Mexico Oil 

Conservation Division (NMOCD) in NMOCD Permit GW-072. Samples from selected wells were 

also analyzed for dissolved methane/ethylene/ethane, sulfate, and nitrate to evaluate the potential 

for natural attenuation of hydrocarbons at the facility. 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. 

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

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

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

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

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

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

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

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

in correspondence dated January 21, 1999. 

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

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

February/March 1998. A site chronology detailing the history of the former fueling system and the 

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

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

On December 9, 1999, Brown and Caldwell purged and sampled 10 of the 13 existing groundwater 

monitor wells at and adjacent to the BJ Services Hobbs facility to determine concentrations of 

dissolved-phase hydrocarbons in groundwater. Monitor wells MW-1, MW-8, and MW-9 were not 

sampled during the December 1999 sampling event because benzene had not been detected in 

groundwater samples from these wells for at least four quarterly sampling events preceding the 

December 1999 groundwater sampling event. All monitor wells at and adjacent to the BJ 

Services Hobbs facility will be sampled during the upcoming March 2000 groundwater sampling 

event at the facility. The locations of the monitor wells at the facility are shown in the site map 

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

and Caldwell at the facility in December 1999 and present the results of the groundwater analyses. 

2.1 Groundwater Measurements and Sampling 

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

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

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

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

the east, with a hydraulic gradient of approximately 0.006 foot/foot (ft/ft). A potentiometric surface 

map is presented in Figure 2. 

Groundwater samples were collected after purging of the wells with a submersible pump was 

completed. Field parameter measurements for pH, conductivity, oxidation-reduction (redox) 

potential, dissolved oxygen, and temperature were typically collected during and upon completion 

of well purging. In addition to using these parameters as indicators of stability of produced 

groundwater, they are also important for evaluating the potential for natural attenuation of 

dissolved-phase hydrocarbons at the facility. Ferrous iron and alkalinity were measured in selected 

wells upon conclusion of purging activities to further assist in assessment of natural attenuation 
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potential. Turbidity of groundwater was also typically measured upon conclusion of purging 

activities. 

The field parameter readings were recorded in the groundwater sampling forms included in 

Appendix A. Field readings for the groundwater sampling event are presented in Table 3. 

Groundwater samples were collected after completion of purging operations, typically through the 

submersible pump discharge. Monitor wells MW-7, MW-10, and MW-12 were pumped dry during 

purging operations, so samples were collected from these wells with decontaminated PVC bailers. 

Each sample was transferred to laboratory-prepared, clean glass or plastic containers sealed with 

Teflon®-lined lids, labeled, and placed on ice in an insulated cooler for shipment via overnight 

courier to the analytical laboratory. Each cooler was accompanied by completed chain-of-custody 

documentation. 

Field measurement equipment was decontaminated prior to and after each usage. Decontamination 

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

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

BJ Services. 

2.2 Results of Groundwater Analyses 

Groundwater samples collected during this sampling event were analyzed for diesel- and gasoline-

range total petroleum hydrocarbons (TPH-D and TPH-G) by EPA Method 8015 Modified and for 

benzene, toluene, ethylbenzene, and xylene (BTEX) by EPA Method 802IB. The laboratory 

analytical reports and chain-of-custody records for the groundwater samples collected during the 

December 1999 field activities are included in Appendix B. 

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

Six monitor wells (MW-5, MW-10, MW-11 A, MW-12, MW-12D and OW-4) were sampled for 
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methane/ethylene/ethane, nitrate, and sulfate to evaluate natural attenuation processes. The results 

of these analyses are presented in Table 5. 

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

in only four of the 10 groundwater samples collected during this sampling event. Benzene 

concentrations were below the New Mexico Water Quality Control Commission (WQCC) standard 

of 0.01 milligrams per liter (mg/L) in all monitor wells except MW-10, MW-12, and MW-13. 

Figure 3 presents a benzene isoconcentration and total BTEX distribution map for the December 

1999 sampling event. 

Benzene concentrations in monitor wells MW-1, MW-3, and MW-4, which are located near the 

former source area, have decreased since the modification of the biosparging system in 

February/March 1998. Benzene was not detected in any of these wells during the September 

1999 or December 1999 sampling events. Benzene concentrations in a nearby off-site monitor 

well, MW-9, have not exceeded 0.01 mg/L since March 1997. Benzene has not been detected in 

monitor wells MW-1 or MW-9 since September 1998. Benzene has not been detected in monitor 

wells MW-3 and MW-4 since June 1999 and March 1999, respectively. 

The vertical decrease in benzene concentration from 0.064 mg/L in monitor well MW-12 (screened 

at a depth of 50 feet to 65 feet bgs) to less than 0.001 mg/L in monitor well MW-12D (screened at a 

depth of 77.5 feet to 87.5 feet bgs) suggests that benzene impact to groundwater, where present, is 

limited vertically to the uppermost portion of the aquifer. Similar vertical gradients in benzene 

concentrations at the MW-12/MW-12D location have been observed during each groundwater 

sampling event since the installation of monitor well MW-12D prior to the June/July 1999 

sampling event at the facility. There have been no detections of BTEX constituents, TPH-D, or 

TPH-G throughout the monitoring history of monitor well MW-12D. 

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

monitor well MW-13 on July 2, 1999. Adjustments to the biosparging system were made on 
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July 14, 1999 to increase air flow to biosparging system Lateral No. 1, located in the eastern 

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

These adjustments resulted in decreases in the concentration of benzene in monitor well MW-13 

from 1.5 mg/L on July 2, 1999 to 0.860 mg/L on September 14, 1999 and to 0.430 mg/L on 

December 9, 1999. Similarly, total BTEX concentration in monitor well MW-13 decreased 2.331 

mg/L on July 2,1999 to 0.8969 mg/L on December 9, 1999. 

A total petroleum hydrocarbon distribution map for the December 1999 sampling event is 

presented in Figure 4. 

2.3 Natural Attenuation Evaluation 

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

hydrocarbon plume located in the area ofthe former field waste tanks (see Figure 1). 

The primary evidence of natural attenuation is plume behavior. Natural attenuation of 

hydrocarbons is occurring at a rate greater than hydrocarbon loading from the source area when a 

hydrocarbon plume is decreasing in size or concentration. Conversely, increases in size or 

hydrocarbon concentrations of a plume indicate that rates of hydrocarbon loading exceed the 

natural attenuation capacity in the area. 

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

Concentrations of total dissolved-phase BTEX stabilized following removal of the field waste tanks 

and have not exceeded 100 mg/L in any of the wells in the area of the former field waste tanks 

since September 1998. Occasional increases in total BTEX concentrations between quarterly 

sampling events have been observed in monitor wells MW-10 and MW-12 since March 1997. 

These increases may be attributed to sporadic loading rates from the vadose zone in excess of the 

natural attenuation rate of the area. 
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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. 

December 1999 dissolved oxygen data for the eastern plume (i.e., in the former field waste 
tanks area) is incomplete and inconclusive due to the low groundwater yield from 
hydrocarbon-impacted monitor wells MW-10 and MW-12 during this sampling event. 
Historic evidence submitted to the NMOCD in previous quarterly groundwater monitoring 
reports for the facility has indicated that dissolved oxygen concentrations are typically 
depressed in monitor wells MW-10 and MW-12 relative to monitor well MW-11 A (which 
is located at the fringe of the eastern plume and which displays lower to non-detectable 
hydrocarbon concentrations) and to background monitor wells at the facility. 

The dissolved oxygen concentration measured in monitor well MW-13, which contains 
the highest hydrocarbon concentrations observed in the western plume, is depressed relative 
to dissolved oxygen concentrations observed in other monitor wells located in the vicinity 
ofthe western plume and relative to the background monitor well at the facility. 

Dissolved oxygen concentrations measured at the facility during fhis and previous sampling 
events therefore suggest 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 0.1 mg/L in monitor wells MW-11 A, 
MW-12, and MW-12D and at 0.49 mg/L in monitor well MW-10 during the December 
1999 sampling event. These concentrations are less than the background nitrate 
concentration of 4.2 mg/L measured in monitor well MW-5 (see Table 5). The low nitrate 
concentrations in monitor wells MW-10, MW-11 A, MW-12, and MW-12D suggest that 
natural attenuation of hydrocarbons is occurring in the former field waste tanks area of the 
facility. 
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No BTEX constituents were detected in downgradient well OW-4. The nitrate 
concentration of 3.4 mg/L in OW-4 is comparable to the nitrate concentration of 4.2 mg/L 
observed in background in well MW-5. The combination of a non-detectable BTEX 
concentration and a near-background nitrate concentration in downgradient well OW-4 
supports the contention that the low nitrate concentrations observed in monitor wells MW-
10, MW-11 A, MW-12, and MW-12D reflect natural attenuation of hydrocarbons in the 
former field waste tanks area rather than a simple eastward decrease in nitrate content of 
groundwater at the facility. 

3. Redox is a measure of chemical energy in groundwater. Redox in background well MW-5 
was measured at 137.5 millivolts (mV), as shown in Table 3. Redox values in the vicinity 
of former field waste tanks area wells MW-10, MW-11 A, MW-12, and MW-12D ranged 
from -61.4 mV to -155.2 mV. The negative redox values in the former field waste tank 
area monitor wells suggest that electron acceptors other than dissolved oxygen and nitrate 
(e.g., carbon dioxide) are being utilized in these areas. 

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

The concentration of methane is elevated in former field waste tanks area monitor wells 
MW-10, MW-11 A, and MW-12 relative to the methane concentrations in background well 
MW-5 and downgradient well OW-4 (see Table 5), suggesting that utilization of carbon 
dioxide as an electron acceptor during natural attenuation processes may be occurring in the 
area of the former field waste tanks. 

The sulfate data presented in Table 5 displays no discernable trend, indicating that sulfate is not 

being utilized during intrinsic bioremediation. Similarly, the ferrous iron and alkalinity data 

presented in Table 3 are inconclusive. 

In conclusion, geochemical evidence from this and previous groundwater sampling events suggests 

that dissolved oxygen, nitrate, and carbon dioxide are acting as electron acceptors during natural 

attenuation processes that are ongoing at the facility. It is recommended that monitoring for natural 

attenuation evaluation parameters continue in the former field waste tanks area wells, downgradient 

well OW-4, and background well MW-5. 
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3.0 REMEDIATION SYSTEM 

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

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. The biosparging system simultaneously treats volatile and semivolatile 

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

moisture (i.e., dissolved phase) within the capillary fringe and vadose zone. Additionally, the 

biosparging system removes volatile and semivolatile contaminants from the saturated zone. The 

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

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

saturated zone increases the dissolved oxygen concentration in groundwater and in soil moisture 

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

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

flushing of air also strips volatile and semivolatile contaminants. 

3.1 System Installation and Effectiveness 

The NMOCD approved the RAP on August 11, 1994. Installation activities for the biosparging 

system were conducted on August 2 through August 24, 1995. Nineteen combined injection and 

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

associated piping were installed. An additional vapor extraction well, VE-4, was installed and 

connected to the vapor extraction system in April 1997. Five additional injection wells, AI-20 

through AI-24, were installed in February 1998. Injection wells AI-20 through AI-24 were 

installed at locations near the center of the western plume, which is associated with the former 

fueling system. These injection wells were constructed such that a 10-foot screen submergence was 

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

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

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

submergence. Three additional vapor extraction wells, VE-5 through VE-7, were also installed in 
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February 1998. The new injection and extraction wells were brought on-line on March 10, 1998, 

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

1998, was resumed on March 24,1998. 

Benzene, TPH, and total BTEX concentrations measured in monitor well MW-1 during the 

September 1999 groundwater sampling event displayed a decline relative to concentrations of these 

parameters prior to installation of injection wells AI-20 through AI-24 in February 1998. Benzene 

concentrations dropped from 7.6 mg/L in December 1997 to less than 0.001 mg/L during the 

December 1998 through September 1999 sampling events. Total BTEX concentrations have 

dropped from 30.6 mg/L to non-detectable levels between December 1997 and September 1999. 

TPH concentrations in MW-1 decreased from 82 mg/L to non-detectable levels during this time 

period. Monitor well MW-1 was not sampled during the December 1999 sampling event, but 

will be sampled during the March 2000 sampling event. 

Benzene concentrations in monitor well MW-3 have decreased from 0.240 mg/L in December 

1997 to less than 0.001 mg/L in September 1999 and December 1999. Similarly, total BTEX 

concentrations in monitor well MW-3 have decreased from 1.930 mg/L in December 1997 to 

non-detectable levels in September 1999 and December 1999. TPH concentrations in monitor 

well MW-3 dropped from 5.89 mg/L to non-detectable levels during this time period. These 

decreases are attributable to increased air flow being applied to the aquifer through air injection 

wells AI-20 through AI-24. 

In monitor well MW-4, benzene concentrations have decreased from 0.230 mg/L in December 

1997 to less than 0.001 mg/L in the June 1999 through December 1999 sampling events. Total 

BTEX concentrations in monitor well MW-4 dropped from 4.250 mg/L to less than 0.025 mg/L 

over the same period, and TPH concentrations have decreased by an order of magnitude from 

19.7 mg/L to less than 3 mg/L. These decreases are also attributable to the effects of the 

increased air flow supplied by air injection wells AI-20 through AI-24. 
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Similarly, the application of increased air flow to Lateral No. 1 injection wells AV-16 and AV-17 

in mid-July 1999 has resulted in a substantial decrease in the concentrations of benzene and total 

BTEX in monitor well MW-13 between July 2, 1999 and December 9, 1999. 

A graph showing the calculated dissolved-phase benzene mass in the western plume versus time 

is presented in Figure 5. This graph shows that the plume mass was increasing up until 

December 1995, when the biosparging system was installed. This increase was probably due to 

benzene loading to groundwater from vadose zone soils. The benzene mass then decreased 

steadily after installation of the biosparging system. The plume mass has continued to decrease 

since the system modifications were implemented in February 1998. This indicates that the 

system modifications have been effective in increasing benzene removal from groundwater in the 

center of the former western plume area. 

3.2 Air Emissions 

The vapors recovered during the extraction process are discharged to the atmosphere in accordance 

with the State of New Mexico Air Quality Regulations. Following initial system startup operations, 

effluent air samples were collected on a monthly basis from the recovered vapors to monitor the 

bioremediation process and emission rate. Upon receiving a determination from the State of New 

Mexico that an air permit was not required, effluent air samples were collected and analyzed 

voluntarily on a quarterly basis through July 1997. The air samples were analyzed for TPH using 

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

EPA Method 5030/8020 (modified). 

The analytical results demonstrated a substantial reduction in hydrocarbon vapor concentrations 

and emissions rates between November 1995 and July 1997. Total BTEX concentrations decreased 

from 391 parts per million by volume (ppmv) in November 1995 to 17.3 ppmv in July 1997. The 

corresponding BTEX emissions decreased from 0.77 pound per hour (lb/hour) to 0.03 lb/hour. 

TPH concentrations decreased from 1,870 ppmv in November 1995 to 65 ppmv in July 1997. The 
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corresponding TPH - volatile organic compound (VOC) emissions rate decreased from 3.21 lb/hour 

to 0.08 lb/hour. These emission rates were well below the regulatory limit of 10 lb/hour for VOCs. 

Therefore, use of a field monitoring instrument utilizing a flame ionization detector (FID) to 

measure the VOC concentration in the vapors commenced in September 1997. The VOC 

measurements collected using the FID correspond to TPH concentrations previously determined in 

the analytical laboratory. The VOC concentration measured using the FID during the December 

1999 sampling event was 5.9 ppmv. 

The TPH concentration of 5.9 ppmv measured during the December 1999 sampling event is 

substantially less than the 1500 ppmv TPH discharge rate calculated for the March 24, 1998 

groundwater sampling event. The TPH discharge rate of 5.9 ppmv in December 1999 is 

comparable to TPH concentrations measured during the time period from August 1996 through 

December 1997, prior to the system modifications performed in February/March 1998. The 

increased TPH concentration observed in the March 1998 event relative to the time period from 

August 1997 through December 1997 is believed to be a result of the addition of air injection wells 

AI-20 through AI-24 to the biosparging system and associated adjustments to air injection rates. 

Discharge rates have returned to more typical levels during the period from June 1998 through 

December 1999. 

The VOC emissions rate calculated for the December 1999 groundwater sampling event was 0.003 

lb/hour, which is less than the regulatory limit of 10 lb/hour for VOCs. The December 1999 VOC 

emissions rate is typical of VOC emissions rates during the time period of August 1996 through 

December 1997, and represents a substantial drop from the 1.91 lb/hour VOC emissions rate 

calculated for the March 1998 sampling event. Discharge rates have varied between 0.003 lb/hour 

and 0.33 lb/hour during the time period of June 1998 through December 1999. 

A cumulative summary of analytical results for air emissions monitoring is included in Table 6. 

These results are based on both laboratory and field analyses. 
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The initial increase in mass transfer rates after the February/March 1998 system modification is 

indicative of increased stripping of hydrocarbons within soil and groundwater from pathways that 

were not in contact with injected air prior to the system modification. The subsequent decrease in 

mass transfer, in concert with plume mass calculations shown in Figure 5, indicate that the overall 

contaminant mass has been reduced by operation of the biosparging system. 
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4.0 CONCLUSIONS AND RECOMMENDATIONS 

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

December 1999 groundwater sampling event at the BJ Services Hobbs, New Mexico facility. 

4.1 Conclusions 

• Groundwater flow was to the east at a hydraulic gradient of 0.006 ft/ft. 

• Dissolved benzene, BTEX, and TPH concentrations in monitor wells located near the center 
of the former fueling system source area are below applicable standards. 

• Benzene concentrations in all monitor wells at the facility except MW-10, MW-12, and 
MW-13 are less than the New Mexico WQCC standard of 0.01 mg/L for benzene. 

• Increases in air flow rates to biosparge injection wells AI-16 and AI-17 have resulted in 
substantially decreased benzene and total BTEX concentrations in monitor well MW-13 
between July 2,1999 and December 9, 1999. 

• No BTEX or TPH constituents have been detected in monitor well MW-12D, which is 
screened at a depth of approximately 20 to 30 feet below the top of the uppermost aquifer at 
the facility. Comparison of this data to BTEX and TPH concentrations in adjacent monitor 
well MW-12, which is screened in the uppermost portion of the aquifer, suggests that 
hydrocarbon impact to groundwater, where present at the facility, is limited to the 
uppermost portion of the aquifer. 

• Natural attenuation processes appear to be occurring in the vicinity of the former field waste 
tanks that were removed in March 1997. 

4.2 Recommendations 

• Maintain the increased air injection rate to wells AV-16 and AV-17 in the easternmost 
lateral of the biosparging system in order to exert optimal remedial pressure in the 
recalcitrant eastern area of the west plume. 

• Continue the quarterly groundwater sampling program and the operation and maintenance 
of the biosparging system. 
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• Discontinue sampling and analysis of monitor well MW-12D following annual sampling of 
all wells at the facility for the complete suite of WQCC groundwater parameters in March 
2000. 

• Continue monitoring for natural attenuation parameters in monitor wells MW-5, MW-10, 
MW-11 A, MW-12, OW-4, and (in March 2000 only) MW-12D. 

• Continue monitoring hydrocarbon emissions on a quarterly basis using a calibrated field 
FID. 
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Table 1 
Site Chronology 

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

Date Activity 

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

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

September5, 1991 Roberts/Schornick and Associates, Inc. (RSA) submitted Technical 
Work Plan for soil and groundwater investigation to the OCD. 

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

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

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

July 29 -

August 10, 1992 

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

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

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

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

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

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

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

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

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

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

Date Activity 

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

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

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

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

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

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

August 11, 1994 RAP approved by the OCD. 

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

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

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

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

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

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

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

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

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

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

Date Activity 

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

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

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

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

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

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

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

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

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

February 3-14, 1998 Air injection wells AI-20 through AI-24, vapor extraction wells VE-5 
though VE-7 and monitor wells MW-1 IA and MW-12 were installed. 

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

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

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

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

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

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

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

January 21, 1999 NMOCD requested submittal of a work plan by March 22, 1999 to 
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Table 1 (Continued) 
Site Chronology 

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

Date Activity 

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. 

JunelO, 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. 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor 
Well 

Top-of-Casing 
Elevation (MSL) 

Date Measured 
Depth to 

Groundwater (feet) 
Free Product 

Thickness (feet) 
Groundwater 

Elevation (MSL) 
Comments 

MW-1 

08/10/92 53.22 0.00 3,594.31 (1) 

MW-1 3,647.53 

02/09/93 53.03 0.00 3,594.50 

MW-1 3,647.53 

08/18/93 53.10 0.00 3,594.43 

MW-1 3,647.53 

01/26/94 53.31 0.00 3,594.22 

MW-1 3,647.53 

05/03/95 54.64 0.20 3,593.05 (2) 

MW-1 3,647.53 

07/31/95 54.14 0.00 3,593.39 

MW-1 3,647.53 

11/14/95 53.69 0.00 3,593.84 

MW-1 3,647.53 

02/23/96 54.32 0.00 3,593.21 

MW-1 3,647.53 

05/31/96 54.14 0.00 3,593.39 

MW-1 3,647.53 

08/23/96 56.17 0.00 3,591.36 

MW-1 3,647.53 

12/02/96 55.27 0.00 3,592.26 

MW-1 3,647.53 03/12/97 55.70 0.27 3,592.05 MW-1 3,647.53 
06/12/97 55.08 0.02 3,592.47 

MW-1 3,647.53 

09/12/97 55.64 0.51 3,592.31 

MW-1 3,647.53 

12/10/97 55.46 0.00 3,592.07 PSH Sheen 

MW-1 3,647.53 

03/24/98 55.81 0.00 3,591.72 PSH Sheen 

MW-1 3,647.53 

06/23/98 56.38 0.06 3,591.20 

MW-1 3,647.53 

09/30/98 56.82 0.00 3,590.71 PSH Sheen 

MW-1 3,647.53 

12/09/98 57.05 0.00 3,590.48 

MW-1 3,647.53 

03/10/99 57.45 0.00 3,590.08 

MW-1 3,647.53 

06/10/99 58.02 0.00 3,589.51 

MW-1 3,647.53 

07/02/99 57.90 0.00 3,589.63 

MW-1 3,647.53 

09/14/99 58.14 0.00 3,589.39 

MW-1 3,647.53 

12/09/99 (3) 

MW-2 3,644.84 

08/10/92 52.82 0.00 3,592.02 ( l ) 

MW-2 3,644.84 
02/09/93 49.60 0.00 3,595.24 

MW-2 3,644.84 08/18/93 49.71 0.00 3,595.13 MW-2 3,644.84 
01/26/94 49.97 0.00 3,594.87 

MW-2 3,644.84 

05/03/95 (4),(5) 

MW-3 3,645.00 

08/10/92 52.99 0.00 3,592.01 (1) 

MW-3 3,645.00 

02/09/93 52.72 0.00 3,592.28 

MW-3 3,645.00 

08/18/93 52.82 0.00 3,592.18 

MW-3 3,645.00 

01/26/94 53.05 0.00 3,591.95 

MW-3 3,645.00 

05/03/95 54.31 0.00 3,590.69 

MW-3 3,645.00 

07/31/95 51.24 0.00 3,593.76 

MW-3 3,645.00 

11/14/95 51.10 0.00 3,593.90 

MW-3 3,645.00 

02/23/96 51.68 0.00 3,593.32 

MW-3 3,645.00 

05/31/96 51.45 0.00 3,593.55 

MW-3 3,645.00 

08/23/96 51.55 0.00 3,593.45 

MW-3 3,645.00 

12/02/96 52.23 0.00 3,592.77 

MW-3 3,645.00 03/12/97 52.67 0.00 3,592.33 MW-3 3,645.00 
06/12/97 52.68 0.00 3,592.32 

MW-3 3,645.00 

09/11/97 52.71 0.00 3,592.29 

MW-3 3,645.00 

12/10/97 52.89 0.00 3,592.11 

MW-3 3,645.00 

03/23/98 53.22 0.00 3,591.78 

MW-3 3,645.00 

06/23/98 53.66 0.00 3,591.34 

MW-3 3,645.00 

09/30/98 54.06 0.00 3,590.94 

MW-3 3,645.00 

12/09/98 54.36 0.00 3,590.64 

MW-3 3,645.00 

03/10/99 54.72 0.00 3,590.28 

MW-3 3,645.00 

06/10/99 55.17 0.00 3,589.83 

MW-3 3,645.00 

07/02/99 55.15 0.00 3,589.85 

MW-3 3,645.00 

09/14/99 55.42 0.00 3,589.58 

MW-3 3,645.00 

12/09/99 55.78 0.00 3,589.22 

MW-4 3,645.28 

08/10/92 50.55 0.00 3,594.73 (1) 

MW-4 3,645.28 

02/09/93 50.26 0.00 3,595.02 

MW-4 3,645.28 08/18/93 50.38 0.00 3,594.90 MW-4 3,645.28 
01/26/94 50.90 0.30 3,594.63 

MW-4 3,645.28 

05/03/95 51.51 0.45 3,594.14 

MW-4 3,645.28 

07/31/95 51.74 0.26 | 3,593.75 
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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-4 3,645.28 

11/14/95 51.03 0.00 3,594.25 

MW-4 3,645.28 

02/23/96 51.65 0.01 3,593.64 

MW-4 3,645.28 

05/31/96 51.48 0.00 3,593.80 

MW-4 3,645.28 

08/23/96 53.49 0.00 3,591.79 

MW-4 3,645.28 

12/02/96 52.32 0.00 3,592.96 

MW-4 3,645.28 

03/12/97 52.74 0.05 3,592.58 

MW-4 3,645.28 

06/12/97 53.08 0.44 3,592.56 

MW-4 3,645.28 

09/12/97 52.60 0.15 3,592.80 

MW-4 3,645.28 12/10/97 52.89 0.00 3,592.39 PSH Sheen MW-4 3,645.28 
03/24/98 53.20 0.25 3,592.29 

MW-4 3,645.28 

06/23/98 53.82 0.22 3,591.64 

MW-4 3,645.28 

09/30/98 53.96 0.00 3,591.32 200 ml PSH 

MW-4 3,645.28 

12/09/98 54.27 0.00 3,591.01 

MW-4 3,645.28 

03/10/99 54.69 0.04 3,590.62 

MW-4 3,645.28 

06/10/99 55.07 0.00 3,590.21 

MW-4 3,645.28 

07/02/99 55.10 0.00 3,590.18 

MW-4 3,645.28 

09/14/99 55.33 0.00 3,589.95 

MW-4 3,645.28 

12/09/99 55.79 0.00 3,589.49 

MW-5 3,647.72 

08/10/92 52.38 0.00 3,595.34 (i) 

MW-5 3,647.72 

02/09/93 52.06 0.00 3,595.66 

MW-5 3,647.72 

08/18/93 52.16 0.00 3,595.56 

MW-5 3,647.72 

01/26/94 52.50 0.00 3,595.22 

MW-5 3,647.72 

05/03/95 53.57 0.00 3,594.15 

MW-5 3,647.72 

07/31/95 53.27 0.00 3,594.45 

MW-5 3,647.72 

11/14/95 52.83 0.00 3,594.89 

MW-5 3,647.72 

02/23/96 53.57 0.00 3,594.15 

MW-5 3,647.72 

05/31/96 53.16 0.00 3,594.56 

MW-5 3,647.72 

08/23/96 53.41 0.00 3,594.31 

MW-5 3,647.72 

12/02/96 53.98 0.00 3,593.74 

MW-5 3,647.72 03/12/97 54.44 0.00 3,593.28 MW-5 3,647.72 
06/12/97 54.48 0.00 3,593.24 

MW-5 3,647.72 

09/12/97 54.29 0.00 3,593.43 

MW-5 3,647.72 

12/10/97 54.66 0.00 3,593.06 

MW-5 3,647.72 

03/23/98 55.05 0.00 3,592.67 

MW-5 3,647.72 

06/23/98 55.44 0.00 3,592.28 

MW-5 3,647.72 

09/30/98 55.65 0.00 3,592.07 

MW-5 3,647.72 

12/09/98 56.00 0.00 3,591.72 

MW-5 3,647.72 

03/09/99 56.45 0.00 3,591.27 

MW-5 3,647.72 

06/10/99 56.91 0.00 3,590.81 

MW-5 3,647.72 

07/02/99 56.93 0.00 3,590.79 

MW-5 3,647.72 

09/14/99 57.12 0.00 3,590.60 

MW-5 3,647.72 

12/09/99 57.41 0.00 3,590.31 

MW-6 3,644.74 

02/09/93 50.58 0.00 3,594.16 ( i ) 

MW-6 3,644.74 

08/18/93 50.78 0.00 3,593.96 

MW-6 3,644.74 

01/26/94 51.00 0.00 3,593.74 

MW-6 3,644.74 

05/03/95 52.63 0.00 3,592.11 

MW-6 3,644.74 

07/31/95 51.90 0.00 3,592.84 

MW-6 3,644.74 

11/14/95 51.19 0.00 3,593.55 

MW-6 3,644.74 

02/23/96 52.10 0.00 3,592.64 

MW-6 3,644.74 
05/31/96 51.76 0.00 3,592.98 

MW-6 3,644.74 08/23/96 51.63 0.00 3,593.11 MW-6 3,644.74 
12/02/96 52.85 0.00 3,591.89 

MW-6 3,644.74 

03/12/97 53.55 0.00 3,591.19 

MW-6 3,644.74 

06/12/97 52.08 0.00 3,592.66 

MW-6 3,644.74 

09/11/97 53.72 0.00 3,591.02 

MW-6 3,644.74 

12/10/97 53.27 0.00 3,591.47 

MW-6 3,644.74 

03/23/98 53.56 0.00 3,591.18 

MW-6 3,644.74 

06/23/98 52.88 0.00 3,591.86 

MW-6 3,644.74 

09/30/98 54.89 0.00 3,589.85 

g:\bjserv\2832-hobbs\CumGWEIev.xls Page 2 of 5 



Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor 
Well 

Top-of-Casing 
Elevation (MSL) 

Date Measured 
Depth to 

Groundwater (feet) 
Free Product 

Thickness (feet) 
Groundwater 

Elevation (MSL) 
Comments 

MW-6 3,644.74 
12/09/98 54.57 0.00 3,590.17 

MW-6 3,644.74 03/10/99 55.10 0.00 3,589.64 MW-6 
07/02/99 (5),(6) 

MW-7 3,644.55 

02/09/93 50.53 0.00 3,594.02 (1) 

MW-7 3,644.55 

08/18/93 50.74 0.00 3,593.81 

MW-7 3,644.55 

01/26/94 51.01 0.00 3,593.54 

MW-7 3,644.55 

05/03/95 52.25 0.00 3,592.30 

MW-7 3,644.55 

07/31/95 51.92 0.00 3,592.63 

MW-7 3,644.55 

11/14/95 51.48 0.00 3,593.07 

MW-7 3,644.55 

02/23/96 52.15 0.00 3,592.40 

MW-7 3,644.55 

05/31/96 51.78 0.00 3,592.77 

MW-7 3,644.55 

08/23/96 52.02 0.00 3,592.53 

MW-7 3,644.55 

12/02/96 52.52 0.00 3,592.03 

MW-7 3,644.55 
03/12/97 52.99 0.00 3,591.56 

MW-7 3,644.55 06/12/97 53.08 0.00 3,591.47 MW-7 3,644.55 
09/11/97 53.00 0.00 3,591.55 

MW-7 3,644.55 

12/10/97 53.28 0.00 3,591.27 

MW-7 3,644.55 

03/23/98 53.59 0.00 3,590.96 

MW-7 3,644.55 

06/23/98 54.20 0.00 3,590.35 

MW-7 3,644.55 

09/30/98 54.54 0.00 3,590.01 

MW-7 3,644.55 

12/09/98 54.74 0.00 3,589.81 

MW-7 3,644.55 

03/09/99 55.15 0.00 3,589.40 

MW-7 3,644.55 

06/10/99 55.66 0.00 3,588.89 

MW-7 3,644.55 

07/02/99 55.73 0.00 3,588.82 

MW-7 3,644.55 

09/13/99 55.94 0.00 3,588.61 

MW-7 3,644.55 

12/09/99 56.38 0.00 3,588.17 

MW-8 3,644.87 

02/09/93 50.48 0.00 3,594.39 (1) 

MW-8 3,644.87 

08/18/93 50.67 0.00 3,594.20 

MW-8 3,644.87 

01/26/94 50.96 0.00 3,593.91 

MW-8 3,644.87 

05/03/95 52.15 0.00 3,592.72 

MW-8 3,644.87 

07/31/95 51.77 0.00 3,593.10 

MW-8 3,644.87 

11/14/95 51.37 0.00 3,593.50 

MW-8 3,644.87 

02/23/96 52.17 0.00 3,592.70 

MW-8 3,644.87 

05/31/96 51.55 0.00 3,593.32 

MW-8 3,644.87 

08/23/96 51.92 0.00 3,592.95 

MW-8 3,644.87 

12/02/96 52.43 0.00 3,592.44 

MW-8 3,644.87 
03/12/97 52.93 0.00 3,591.94 

MW-8 3,644.87 06/12/97 53.96 0.00 3,590.91 MW-8 3,644.87 
09/11/97 52.73 0.00 3,592.14 

MW-8 3,644.87 

12/10/97 53.15 0.00 3,591.72 

MW-8 3,644.87 

03/23/98 53.51 0.00 3,591.36 

MW-8 3,644.87 

06/23/98 54.01 0.00 3,590.86 

MW-8 3,644.87 

09/30/98 54.35 0.00 3,590.52 

MW-8 3,644.87 

12/09/98 54.60 0.00 3,590.27 

MW-8 3,644.87 

03/09/99 55.00 0.00 3,589.87 

MW-8 3,644.87 

06/10/99 55.56 0.00 3,589.31 

MW-8 3,644.87 

07/02/99 55.57 0.00 3,589.30 

MW-8 3,644.87 

09/13/99 55.72 0.00 3,589.15 

MW-8 3,644.87 

12/09/99 (3) 

MW-9 3,644.78 

04/22/93 49.73 0.00 3,595.05 (1) 

MW-9 3,644.78 

07/15/93 49.65 0.00 3,595.13 

MW-9 3,644.78 

08/18/93 49.85 0.00 3,594.93 

MW-9 3,644.78 

01/26/94 50.02 0.00 3,594.76 

MW-9 3,644.78 05/03/95 51.35 0.00 3,593.43 MW-9 3,644.78 
07/31/95 50.97 0.00 3,593.81 

MW-9 3,644.78 

11/14/95 50.43 0.00 3,594.35 

MW-9 3,644.78 

02/23/96 51.12 0.00 3,593.66 

MW-9 3,644.78 

05/31/96 50.89 0.00 3,593.89 

MW-9 3,644.78 

08/23/96 50.98 0.00 3,593.80 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor Top-of-Casing 
Date Measured 

Depth to Free Product Groundwater 
Comments 

Well Elevation (MSL) 
Date Measured 

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

12/02/96 51.58 o.oo 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 

MW-9 3,644.78 06/23/98 53.08 0.00 3,591.70 PSH Sheen MW-9 3,644.78 
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) 
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 

MW-10 3,644.47 
06/12/97 53.99 0.00 3,590.48 

MW-10 3,644.47 
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 
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 

MW-11 3,643.78 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) 
03/23/98 54.79 0.00 3,589.45 (7) 

MW-11A 3,644.24 
06/23/98 55.43 0.00 3,588.81 

MW-11A 3,644.24 
09/30/98 55.96 0.00 3,588.28 
12/09/98 56.13 0.00 3,588.11 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor 
Well 

Top-of-Casing 
Elevation (MSL) 

Date Measured 
Depth to 

Groundwater (feet) 
Free Product 

Thickness (feet) 
Groundwater 

Elevation (MSL) 
Comments 

MW-11 A 3,644.24 

03/10/99 56.43 0.00 3,587.81 

MW-11 A 3,644.24 
06/10/99 56.94 0.00 3,587.30 

MW-11 A 3,644.24 07/02/99 57.01 0.00 3,587.23 MW-11 A 3,644.24 
09/14/99 57.36 0.00 3,586.88 

MW-11 A 3,644.24 

12/09/99 57.72 0.00 3,586.52 

MW-12 3,644.29 

03/23/98 54.72 0.00 3,589.57 (7) 

MW-12 3,644.29 

06/23/98 55.48 0.00 3,588.81 

MW-12 3,644.29 

09/30/98 56.02 0.00 3,588.27 

MW-12 3,644.29 
12/09/98 56.17 0.00 3,588.12 

MW-12 3,644.29 03/10/99 56.45 0.00 3,587.84 MW-12 3,644.29 
06/10/99 56.97 0.00 3,587.32 

MW-12 3,644.29 

07/02/99 56.99 0.00 3,587.30 

MW-12 3,644.29 

09/14/99 57.41 0.00 3,586.88 

MW-12 3,644.29 

12/09/99 57.76 0.00 3,586.53 

MW-12D 3,644.38 
07/02/99 57.13 0.00 3,587.25 (8) 

MW-12D 3,644.38 09/14/99 57.74 0.00 3,586.64 MW-12D 3,644.38 
12/09/99 57.86 0.00 3,586.52 

MW-13 3,645.52 
07/02/99 56.60 0.00 3,588.92 (9) 

MW-13 3,645.52 09/14/99 56.92 0.00 3,588.60 MW-13 3,645.52 
12/09/99 57.28 0.00 3,588.24 

OW-4 3,644.06 
07/02/99 58.18 0.00 3,585.88 (8) 

OW-4 3,644.06 09/14/99 58.63 0.00 3,585.43 OW-4 3,644.06 
12/09/99 58.92 0.00 3,585.14 

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

- For wells having measurable thickness of free product, the groundwater elevation was calculated as follows: 
Groundwater Elevation = (TOC elevation)-(depth to groundwater)+[(free product thickness)x(SG of free product)] 
Note: The specific gravity (SG) of the free product is 0.82. 

- Not measured. 
- Monitor well MW-2 could not be located after January 1994. 
- Well plugged and abandoned July 2, 1999. 
- Monitor well MW-11 could not be located after September 12, 1997. 
- TOC elevations for MW-11A and MW-12 estimated relative to TOC elevation for MW-10. 
-TOC elevations for MW-12D and OW-4 estimated relative to TOC elevation for MW-12. 
- TOC elevation for MW-13 estimated relative to TOC elevation for MW-7. 

g:\bjser\A2832-riobbs\CumGWEIev.xls Page 5 of 5 



Table 3 
December 9, 1999 Field Screening Results for Groundwater Samples 

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

Monitor 
Well 

Cumulative 

Gallons 

Removed 

pH Temperature (°C) 
Conductivity 

(umbos) 
Redox 

(mV) 

Dissolved 
Oxygen 

(meter) (mg/L) 

Dissolved 
Oxygen (Hach 

kit) (mg/L) 

Ferrous Iron 
(mg/L) 

Alkalinity 

(mg/L) 

Turbidity 

NTUs'" 

MW-3 0 6.22 16.57 1173 -30.6 5.72 NM NM NM N M 

NM 7.08 17.67 1229 8.4 3.11 NM NM NM N M 

NM 7.11 17.36 1221 14.7 3.08 NM NM NM N M 

NM 7.17 17.28 1224 13.4 3.10 NM NM NM 28 

MW-4 0 5.11 15.19 1001 357.8 7.22 NM NM NM N M 

NM 7.38 18.17 1110 127.4 6.02 NM NM NM N M 

NM 7.40 18.28 1140 120.1 5.89 NM . NM NM N M 

NM 7.41 18.40 1195 111.8 5.67 6.0 NM NM 7.2 

MW-5 0 5.48 15.26 1248 279.6 7.95 NM NM NM N M 

NM 7.22 17.42 1330 159.6 4.36 NM NM NM N M 

NM 7.28 16.51 1296 138.7 2.80 NM NM NM N M 

NM 7.28 16.47 1295 137.5 2.74 3.0 0.0 260 95 

MW-7 ( 2 ) NM NM N M NM N M NM NM NM NM N M 

MW-iO ( 5 ) 0 6.41 17.73 1583 -45.1 4.99 NM NM NM N M 

MW-11A 0 6.83 15.95 5306 -21.1 6.24 NM NM NM N M 

NM 6.80 18.96 6053 -56.5 2.31 NM NM NM N M 

NM 6.80 19.71 6079 -59.1 1.81 NM NM NM N M 

NM 6.81 20.31 6243 -61.4 8.73 0.0 0.0 770 N M 

MW-I2 ( 3 ) 0 7.15 17.36 1788 -62 4.40 NM NM NM N M 

MW-12D 0 6.93 15.78 1064 -9.5 4.64 NM NM NM N M 

NM 7.54 17.47 1196 -128.5 0.75 NM NM NM N M 

NM 7.59 19.37 1204 -150.2 0.48 NM NM NM N M 

NM 7.58 20.25 1206 -155.2 0.43 NM 3.0 280 39 

MW-13 0 4.71 16.42 2259 -12.1 4.08 NM NM NM NM 

1.5 6.72 17.93 1968 -78.1 1.08 NM NM NM N M 

3.0 7.13 18.22 1829 -86.8 0.96 NM NM NM N M 

4.5 7.21 18.64 1821 -78.5 0.71 NM NM NM 343 

OW-4 0 7.39 17.51 1611 34.6 7.40 NM NM NM > 1000 

( ' NTUs = Nephelometric turbidity units 
m Well pumped dry after removal of less than 1 well volume. 
< 3 ) Well pumped dry after removal of well volume. 

Monitor wells MW-1, MW-8, and MW-9 not sampled 12/9/99. 

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 4 

Cumulative Analytical Results for Groundwater Samples 

Hobbs, New Mexico Facility 

BJ Services Company, U.S.A. 

Monitor 

Well 

Sample 

Date 

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

Well 

Sample 

Date Type micrograms per liter, ug/l milligrams per liter, mg/L 
MW-1 

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

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

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

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

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

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

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

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

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

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

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

3/12/97 Regular 5500 9700 2600 8200 22 62 

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

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

12/10/97 Regular 7600 12000 2800 8200 11 71 

3/24/98 Regular 4800 7200 1200 2400 4.2 38 

6/23/98 Regular 53 680 580 1400 1.4 9.2 

09/30/98 Regular 3.2 90 280 970 2.5 3.6 

12/10/98 Regular O.O 1.5 17 no 1.4 0.31 

03/10/99 Regular O.O O.O 8.2 110 0.62 0.85 

03/10/99 Duplicate O.O O.O 7.9 110 0.66 0.84 

06/10/99 Regular O.O 1.1 O.O 28 0.53 0.55 

06/10/99 Duplicate O.O 1.8 O.O 41 0.69 0.76 

09/14/99 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 <0.10 

12/09/99 - NS NS NS NS NS NS 

MW-21 8/10/92 Regular 14.9 <4 <4 <4 NA NA 

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

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

1/27/94 Regular < 1 1.2 2 2.5 NA NA 
MW-3 

8/10/92 Regular 304.9 2099 6760 1586 NA NA 

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

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

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

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

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

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

2/23/96 Regular 120 810 170 560 NA 4 

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

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

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

3/12/97 Regular 370 2000 960 1400 1.8 11 

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

9/11/97 Regular 770 3000 1600 1900 1.6 16 

12/10/97 Regular 240 740 500 450 0.59 5.3 

3/24/98 Regular 140 630 360 310 0.56 3.9 

6/23/98 Regular 100 720 350 490 0.40 4.9 

09/30/98 Regular 42 470 450 530 1.0 3.8 

12/10/98 Regular 13 220 160 290 1.3 0.43 
03/10/99 Regular 3.2 7.4 42 32 0.2 0.44 
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Table 4 

Cumulative Analytical Results for Groundwater Samples 

Hobbs, New Mexico Facility 

BJ Services Company, U.S.A. 

Monitor 

Well 

Sample 

Date 

Sample 

Type 

Benzene Toluene Ethylbenzene Xylenes TPH-D TPH-G Monitor 

Well 

Sample 

Date 

Sample 

Type micrograms per liter, ug/l milligrams per liter, mg/L 
06/10/99 Regular 1.7 3.1 O.O 36 <0.20 0.18 
09/14/99 Regular <1.0 < 1.0 < 1.0 <2.0 <0.20 O.10 
12/09/99 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

MW-4 

8/10/92 Regular 2594 10360 2160 6740 NA NA 
2/9/93 Regular 5200 15000 2200 10000 NA NA 
8/19/93 Regular 3000 12000 <2000 7000 NA NA 
1/27/94 Regular NSP NSP NSP NSP NA NSP 
5/3/95 Regular NSP NSP NSP NSP NA NSP 
8/1/95 Regular 5700 17000 3500 13000 NA 120 

11/15/95 Regular 490 1600 310 1100 NA 5.2 
2/23/96 Regular 360 2800 560 2500 NA 18 
5/31/96 Regular 84 830 280 1100 NA 6.2 
8/23/96 Regular 110 1400 430 1800 NA 9.8 
12/2/96 Regular 190 2000 1800 7200 56 43 
3/12/97 Regular 220 1500 1500 4400 27 27 
6/12/97 Regular 47 270 360 950 2.5 6.2 
9/12/97 Regular 92 840 670 2100 15 7.6 
12/10/97 Regular 230 750 970 2300 3.7 16 
3/24/98 Regular 150 510 270 620 1.2 5.6 
6/23/98 Regular 160 890 590 1600 0.69 10 
09/30/98 Regular 80 180 370 840 2.0 3.9 
12/10/98 Regular 28 70 210 960 9.3 4.3 
12/10/98 Duplicate 26 62 180 830 3.9 4.3 
03/10/99 Regular 8 20 250 1400 13.0 13 
06/10/99 Regular <1.0 <1.0 12 12 0.44 0.63 
09/14/99 Regular < 1.0 < 1.0 3.3 13.1 0.35 0.17 
12/09/99 Regular < 1 2.5 2.3 20.1 2 0.53 

MW-5 

8/10/92 Regular <4 <4 <4 <4 NA NA 
2/9/93 Regular <2 <2 <2 <6 NA NA 
8/10/93 Regular <2 <2 <2 <6 NA NA 
1/27/94 Regular 8.7 29.9 4 11.3 NA NA 
5/3/95 Regular 3.7 5.3 0.92 4.6 NA NA 
8/1/95 Regular <0.3 <0.3 <0.3 <0.6 NA NA 

11/15/95 Regular <0.3 1.2 <0.3 1.5 NA NA 
2/23/96 Regular <0.3 <0.3 <0.3 <0.6 NA NA 
5/31/96 Regular 31 86 10 20 NA NA 
8/23/96 Regular <0.3 <0.3 <0.3 <0.6 NA <0.1 
12/2/96 Regular < 1 < 1 < 1 < 1 <0.1 <0.1 
3/12/97 Regular < 1 < 1 < 1 < 1 <0.1 <0.1 
6/12/97 Regular < 1 < 1 < 1 <1 <0.1 <0.1 
9/12/97 Regular < 1 < 1 < 1 < 1 <0.1 <0.1 
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 
09/30/98 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.20 <0.1 
12/10/98 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.20 <0.1 
03/09/99 Regular <1.0 O.O O.O O.O <0.20 O . l 
06/10/99 Regular <1.0 O.O O.O O.O <0.20 <0.1 
09/14/99 Regular <1.0 O.O O.O <2.0 <0.20 <0.10 
12/09/99 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 
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Table 4 

Cumulative Analytical Results for Groundwater Samples 

Hobbs, New Mexico Facility 

BJ Services Company, U.S.A. 

Monitor 

Well 

Sample 

Date 

Sample 

Type 

Benzene Toluene Ethylbenzene Xylenes TPH-D TPH-G Monitor 

Well 

Sample 

Date 

Sample 

Type micrograms per liter, ug/l milligrams per liter, mg/L 
MW-6' 

8/10/92 Regular NS NS NS NS NA NS 
2/9/93 Regular 7000 19000 3100 7200 NA NA 
8/19/93 Regular 8100 19000 3500 6400 NA NA 
1/27/94 Regular 7960 20200 3830 6150 NA NA 
5/4/95 Regular 11000 17000 2900 6000 NA NA 
8/1/95 Regular 8300 12000 2500 5100 NA 60 

11/15/95 Regular 8900 17000 2900 5500 NA 57 
2/23/96 Regular 8100 10000 2300 4000 NA 58 

MW-6 1 5/31/96 Regular 83 150 15 51 NA 0.57 
5/31/96 Duplicate 87 160 13 47 NA 0.52 
8/23/96 Regular 31 28 9.4 7.9 NA 0.46 
12/2/96 Regular < 1 < 1 < 1 1.7 5.6 <0.1 
3/12/97 Regular 12 <5 6.8 18 12 <0.5 
6/12/97 Regular 1900 1400 410 310 7.8 7.4 
9/11/97 Regular 11 1.3 3.4 < 1 1 <0.1 
12/10/97 Regular 3 4.2 1.2 3.9 1.7 0.14 
3/23/98 Regular 3.6 < 1 4 < 1 <0.2 <0.1 
6/23/98 Regular 170 4.1 15 7.2 1.2 0.51 
09/30/98 Regular 1000 420 140 270 4.0 3.3 
12/10/98 Regular 7.6 6.6 1.7 5.8 2.0 <0.1 
03/10/99 Regular 2500 930 590 1400 11.0 13 

MW-7 

8/10/92 Regular NS NS NS NS NA NS 
2/9/93 Regular <2 <2 <2 <6 NA NA 
8/19/93 Regular <2 3 <2 <2 NA NA 
1/27/94 Regular 1.1 <1 < 1 < 1 NA NA 
5/3/95 Regular 52 3.4 0.67 2.8 NA NA 
8/1/95 Regular 22 2.2 0.85 2.8 NA <0.1 

11/15/95 Regular 8.4 0.77 <0.3 0.93 NA <0.1 
2/23/96 Regular <0.3 <0.3 <0.3 <0.6 NA <0.1 
2/23/96 Duplicate <0.3 <0.3 <0.3 <0.6 NA <0.1 
5/31/96 Regular 29 83 10 21 NA 0.25 
8/23/96 Regular <0.3 <0.3 <0.3 <0.6 NA <0.1 
12/2/96 Regular < 1 < 1 < 1 < 1 <0.1 <0.1 
3/12/97 Regular < 1 < 1 < 1 < 1 <0.1 <0.1 
6/12/97 Regular < 1 < 1 < 1 < 1 <0.1 <0.1 
9/11/97 Regular < 1 < 1 < 1 < 1 <0.1 <0.1 
12/10/97 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 
3/23/98 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 
6/23/98 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 
09/30/98 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.20 <0.1 
12/10/98 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.20 <0.1 
03/09/99 Regular O.O O.O O.O O.O 4.7 <0.1 
06/10/99 Regular O.O O.O O.O O.O <0.20 <0.1 
09/13/99 Regular < 1.0 <1.0 < 1.0 <2.0 O.20 <0.10 
12/09/99 Regular <5 <5 <5 <5 1.8 <0.5 

MW-8 
<0.5 

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 
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Table 4 

Cumulative Analytical Results for Groundwater Samples 

Hobbs, New Mexico Facility 

BJ Services Company, U.S.A. 

Monitor 

Well 

Sample 

Date 

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

Well 

Sample 

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

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

8/1/95 Regular 3.1 1.2 0.47 1.6 NA < 0.001 

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

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

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

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

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

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

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

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

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

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

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

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

09/30/98 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.20 <0.1 

12/10/98 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.20 <0.1 

03/09/99 Regular <1.0 <1.0 <1.0 -cl.O <0.20 O . l 

06/10/99 Regular <1.0 <1.0 <1.0 O.O <0.20 O . l 

09/13/99 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 O.10 
MW-8 12/09/99 - NS NS NS NS NS NS 

MW-9 4/22/93 Regular 570 380 <50 870 NA NA 

7/15/93 Regular 121 7.3 3 458 NA NA 
8/19/93 Regular 390 290 40 250 NA NA 

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

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

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

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

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

2/23/96 Regular 170 18 2.3 160 NA 4.3 

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

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

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

12/2/96 Regular 61 <25 <25 210 2.6 2.8 

12/2/96 Duplicate 86 13 2.4 270 3.7 2.9 

3/12/97 Regular 30 48 420 880 8.2 19 

6/12/97 Regular 4.7 2.1 11 97 2.6 2.2 
6/12/97 Duplicate <5 <5 6.6 69 5.2 1.9 

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

12/10/97 Regular 4.9 9 6.8 62 0.86 0.92 
3/24/98 Regular < 1 < 1 < 1 26 0.9 1 
6/23/98 Regular 2.4 22 10 36 <0.2 0.25 
09/30/98 Regular 1.1 5.5 21 59 0.27 0.27 

12/10/98 Regular <1.0 1.9 17 79 5.1 0.25 
03/10/99 Regular <1.0 -cl.O 5.7 68 <0.2 0.22 

06/10/99 Regular <1.0 1.8 1.8 71 <0.20 0.43 
09/13/99 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 O.10 

12/09/99 - NS NS NS NS NS NS 
MW-10 

8/19/93 Regular 190 460 <200 240 NA NA 
1/27/94 Regular 13.4 4 5.5 33.6 NA NA 
5/4/95 Regular 980 15 11 84 NA NA 
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Table 4 

Cumulative Analytical Results for Groundwater Samples 

Hobbs, New Mexico Facility 

BJ Services Company, U.S.A. 

Monitor 

Well 

Sample 

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

Well 

Sample 

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

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

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

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

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

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

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

3/12/97 Regular 110 <5 17 <5 0.61 0.57 

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

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

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

12/10/97 Regular 41 9.8 12 7.7 1.1 0.28 

12/10/97 Duplicate 36 8.5 10 6.7 1.2 0.24 

3/23/98 Regular 36 <5 5.9 <5 1.6 <0.5 

3/23/98 Duplicate 36 < 1 5.3 1.3 1.7 0.18 

6/23/98 Regular 37 <5 <5 <5 2.1 <0.5 

09/30/98 Regular 84 3.2 30 2.2 1.4 0.36 

12/10/98 Regular 29 1.0 7.0 1.0 0.86 0.18 

03/09/99 Regular 28 <5.0 5.8 <5.0 0.92 <0.5 

06/10/99 Regular 17 O.O O.O O.O 0.30 0.16 

09/14/99 Regular 10 < 1.0 < 1.0 <2.0 <0.20 <0.10 

12/09/99 Regular 23 < 1 < 1 1.2 0.44 0.16 

MW-11 ' 

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

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

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

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

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

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

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

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

12/2/96 Regular 970 <5 6 8.1 2 1.3 

3/12/97 Regular 130 <5 13 5.8 0.42 <0.5 

3/12/97 Duplicate 100 <5 10 5.1 0.43 <0.5 

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

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

MW-11A 

3/24/98 Regular 24 5 <5 <5 0.28 0.14 

6/23/98 Regular 9.9 <5 <5 <5 <0.2 <0.5 

09/30/98 Regular 9.3 3.7 2.2 7.0 <0.20 0.1 

12/10/98 Regular 1.7 <1.0 O.O O.O <0.20 <0.1 

03/10/99 Regular <5 <5 <5 <5 0.3 <0.5 

06/10/99 Regular <1.0 -cl.O O.O O.O <0.20 <0.10 

09/13/99 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 <0.10 

12/09/99 Regular <5 <5 <5 <5 <0 2 <0.1 

MW-12 

3/24/98 Regular 100 11 6 8 0.29 0.41 
6/23/98 Regular 88 <5 <5 <5 <0.2 <0.5 
6/23/98 Duplicate 89 <5 <5 <5 0.31 <0.5 
09/30/98 Regular 260 3.0 1.2 7.9 <0.20 0.62 
12/10/98 Regular 160 O.O O.O 1.2 0.21 0.36 

03/10/99 Regular 160 1.1 O.O 2.9 0.38 0.45 
06/10/99 Regular 49 1.4 O.O O.O 0.22 0.13 
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Table 4 

Cumulative Analytical Results for Groundwater Samples 

Hobbs, New Mexico Facility 

BJ Services Company, U.S.A. 

Monitor 

Well 

Sample 

Date 

Sample 

Type 

Benzene Toluene Ethylbenzene Xylenes TPH-D TPH-G Monitor 

Well 

Sample 

Date 

Sample 

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

09/14/99 Regular 75 < 1.0 < 1.0 <2.0 <0.20 0.23 

12/09/99 Regular 64 < 1 < 1 < 1 <0.2 0.21 

MW-12D 

07/02/99 Regular <5 <5 <5 <5 <0.20 <0.10 

09/14/99 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 <0.10 

12/09/99 Regular < 1 < 1 < 1 < I <0.2 <0.1 

MW-13 

07/02/99 Regular 1500 23.0 750 58 2.2 5.1 

09/14/99 Regular 860 16 450 34.4 2.1 3.1 

12/09/99 Regular 430 16 410 40.9 0.46 3.2 

OW-4 

06/10/99 Regular <1.0 <1.0 <1.0 4.4 <0.2 <0.10 

09/14/99 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 O.10 
12/09/99 Regular < 1 < 1 < 1 < 1 <0.2 O . l 

' Well plugged and abandoned 7/1/99 

NA=Not Analyzed NS=Not Sampled 

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

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

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

(mg/l) 

MW-5 

3/23/98 3.87 190 O.OO 12 

MW-5 
3/9/99 O . l 195 O.0012 

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.0012 

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-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.0012 

MW-11A 

12/9/99 O . l 290 0.0079 

MW-12 

3/23/98 O.05 240 O.0012 

MW-12 

6/23/98 O . l 240 O.OO 12 

MW-12 

9/30/98 O . l 168 O.OO 12 

MW-12 
12/10/98 O . l 202 O.OO 12 

MW-12 
3/10/99 

O . l 137 
O.OO 12 

MW-12 
3/10/99 

O . l 2 1933 
O.OO 12 

MW-12 

6/10/99 O . l 217 O.OO 12 

MW-12 

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

MW-12 

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

MW-12D 
7/2/99 2.1 249 0.0015 

MW-12D 9/14/99 O.10 200 0.0065 MW-12D 

12/9/99 O . l 210 0.0015 

OW-4 
6/10/99 3.96 192 O.OO 12 

OW-4 9/14/99 3.5 200 O.OO 12 OW-4 

12/9/99 3.4 200 O.0012 

l=By EPA Method 300, except as noted 
2=By EPA Method 353.3 
3=By EPA Method 375.4 
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GROUNDWATER SAMPLING RELD DATA SHEET 

WELL ID: r h v ^ 

PROJECT INFORI- ATION 
Project Number: ' ^ - 0 j / ~ Task Number: 

Client: Q j < i /C^ 

Dal Time:. 

Personnel: OtT^N. f(T*(iV* 

s'roject Locat ion ; . We. ilher; j T ^ ^ ^, ^ > W 

2. WELL DATA 
basing Diameter:. 

Jcreen Dlan \eter: 

Total Depth of Well: ( n 2 . 1 feet 

Depth to Static Water: *5&"*?8 feet 

f lepth to Product: . feet 

Type: Q P V C Q Stainless H Golv. Sleel 0 Teflon® l .• Other:. 

Type: QPVC Q Stainless U Galv. Steel Q Teftoot? L; Other:, 

From: a Top ol Well Casing (IOC) Q Top of Prated' 9 Casing • Othet 

From: Q Top of Woll Casing (TOC) • Top of Prolecll o Casing • Olhei. 

From: a Top of Well Casing (IOC) Q Top of Protecll y Casing a Olhei: 

Length of Water Column:. feet Well Volume; .Qfi Screened Inter il (from GS): 
Note: 2-Inch well •• 1167 gal/ft -ell = 0.667 gal/ft 

3. PURGE DATA 
• Bailer, Slie: U Bladder Pump • 2" Submersible Pump Q 4" Submersible Pumi -

Purge M e t n o d : Q centrifugal Pump • Peristaltic Pump • Inertlal Uft Pump • Other . faul t ant ModelQi) 
• Stainless a PVC Q Teflon® • Olher:_ 

Materials: Pump/Bailer Q D e d , c a | a d Q Prepared Off-Site U Field Cleaned Q Disposable 

Materials: t<upe/Tub lng D P o t > ' e , , r | l e n 9 ° Poiyp, 0p Y, ane DTeflonVD Other:. 
• Dedicated • Prepared Off-Site U Field Cleai ied • Disposable 

Was wel l pu rged dry? a Yes u No Pumping Rate: gal/mln 

1.. 

2. . 

3. 

l ime Cum. Gallons 
Removed 

pH lemp 
Spec. 
Cond. 

Eh 
Dissolved 
Oxygen 

Tuibldlty 
Other: 

C 

/ < / : / > ' — ini -3^6 - — c t « 

SW -

fS'>->* -7-11 Hj, i — 

1 

rnents 

.SAMPLING DATA 

Method(s): Q B < « * -

Materials: Fump/Baller 

Materials: Tubing/Rope 

Q l ' jdderPump Q 2" Submersible Pump • 4" Submersible Pump 
Q Peristaltic Pump • If -(Hal Uft Pump • Other: 

• Slalnlei: a PVC • Tenon® • Other: 
• Dedica ted Q Prepared Off-Site • Field Clecr ied Q Disposable 

• Polyell'-lene • Polypropylene Q Teflon® u Other: 
• Dedlci! id • Prepared Off-Site • Field Cle ined Q Disposable 

Depth t o Water at Time of SampMig: Field Filtered? • Yes • No 

Sample ID: / ^ l l o " 0 j rnp le Time: / ^ H • Contalneis: 

Duplicate 3ampla Collected? u Ye» a No ID;, 

Geochemica l At jlysss 

Ferrous Iron: —-* mq/L 

DO: _ mg/L 

Nitrate: _ mg/L 

Sultate: mg/L 

Alkalinity: _ mg/L 

5. COMMENTS 

Note: Include comments s'ich as well cc dltlon, odor, presence of NAPt. or other Hems not on Ihe Held data sheet. 



GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: 

PROJECT INFORI- ATION 
Project Number, / j T Z 1 ^ Task Number: ° / - > 

Client: ftD' <VG$ 
i'roject Locat ion: 

D a t t ; / ^ ' ^ • 4 ' 4 Time: 1 I ^ 

Personnel; lO**'*?*. T&*(rW 

We' ither: ^ ^ ^ N , ^ V V 

2. WELL DATA 
Cosing Plan <eter: ^ 

Jcreen Dlarr ieter: 

Totd Depth of Well: feet 

Depth t o Static Water: f t " ^ f e e t 

f^epth to Product:. feet 

Type: $ > v c a Stainless Galv. Steel • Teflon® I.- Other:. 

Type: r^pvc Q Stainless U Galv. Steel Q Teflon® L; Olher;_ 

From: Q^Top of Welt Casing (IOC) • Top of ProtecV a Casing • Othei 

From: O^'TOP of Woll Casing (TOC) • Top of Piolecll i Casing a Olhei. 

From: Q Top of Well Casing (IOC) • Top of Protecll y Casing a Other 

Length of Water Column:. feet Well Volume; . t M Screened Inter JI (from GS): 
Nota: 2-Inch well - >. 167 gol/ft 4-lm •ell = 0.667 gal/ft 

3. PURGE DATA 
• Bailer. Size: U Bladder Furnp • 2" Submersible Pump • 4" Submersible Pumi • 

Purge Me thod : Q c o n j u g a l p u r T , p Q Peristaltic Pump • Inertlal Uft Pump Q Other; -fault 
Q Stainless Q PVC • Teflon® • Olher:_ 

Materials: Pump/Bailer Q D e d | C O | e d a p r e p a r e d Off-Site a Field Cleaned • Disposable 

Materials: Rupe/Tubing ° * * e ' h ' f l e " 9 ° Fo)YP'°p£°n° ° „ ™ ° ^T"—, r~ 
w QDedlca l9d • Prepared Off-Site • Field Cleaiied • Disposable 

Was well purged dry? • yes u No Pumping Rate: gal/min 

Time 

/s:ff 

Curn. Gallons 
Removed 

pH 

i-n 

l e m p 
Spec. 
Cond. 

/ / / D 

Eh 
Dissolved 
Oxygen 

r-y 

Turbidity 
Other: 

rnents 

C. I <*>' 

I SAMPLING DATA 
• Bailer. Size: _ 

Method(s): 
Q I •udder Pump Q 2" Submersible Pump Q 4' Submersible Pump 

Q Peristaltic Pump Q h •• >i Hal Uft Pump Q Other:. 

Materials: Pump/Bailer • Stainle;,: • PVC Q Teflon® Q Other: 
• Dedlcci gd Q Prepaied Off-Site • Field Clecr ied • Disposable 

,_, •Polyell '- lene Q Polypropylene Q Teflon® U Other: 
Materials: l u b l n g / R o p e a D e d | c i ) d Q P l e p a , g a C » S » B • Field Cle ,ned • Disposable 

Depth to Water at Time of Samp: ng : 

Sample ID: ft A Uj % H : •• jmple Time: / ( • Xjt 

Field Filtered? a Yes • No 

(f vf Contalneis: 

Duplicate 'Sample Collected? u Ye! a No ID;, 

Geochemical A- iyaea 

Ferrous Iron: _ mg/L 

DO: 

Nitrate: 

Sulfate: 

Alkalinily: 

. m g / L 

.mg /L 

mg/L 

mg/L 

5. COMMENTS 

Note: Include comments 5>ich os well cc dillon odor, presence of NAPL or other Hems not on Ihe Held data sheet. 

rnnKii <n\Kf ^ 



GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID; jAtoS 

] . PROJECT INFORf ATION 
Project Number: J JL S'.'i -L-Tosk Number: & ^ 

Client: ( f i J T ^ 
i'roject Location: M*^^ 

Time : jh 
Personnel: 'D&\ ft T*?* ir U « 

We> ilher: f U K y _ / > ^ > L ^ 

2. WELL DATA 
basing Dlan teter:. 2 

'Jcreen Dlan leter : «L 
Total Depth of Well: l £ ^ . & 5 feet 

Deplh to Static Woter : -57. ,! ) feet 

f lepth to Product:. .feet 

l ength of Water Column:. 

Type: a ^ v c • Stainless l i Galv. Steel Q Teflon® l .• Other:. 

Type: g ipvc a Stainless l • Galv. Steel • Teflon® u Olher: 

From: 0* Top of Well Casing (IOC) Q Top of Protect 9 Casing Q Other 

From: & Top of Well Casing (TOC) Q Top of Prolecll i Casing Q Olher. 

From: a Top of Well Casing (IOC) Q Top of Protect! y Casing a Olher: 

feot Well Volume: . g"i Screened Inter rl ( from GS): 
Note: 2-tnch well - 1167 got/ft 4-fm ' ell = 0.667 gal/ft 

3. PURGE DATA 
•. Sailer, Size: U Bladder Fump • 2" Submersible Pun >p Q 4" Submersible Pumi 

Purge Me thod : Q centrifugal Pump U Peristaltic Pump • Inertlal Uft Pump • Other: 

._ .. Q Stainless Q PVC Q Teflon® Q Olher: 
rviaieriais. t-ump/uailer Q D e d | C Q | Q d Q prepared Off-Site a Field Cleaned O Disposable 

Materials: Rope/Tubing Q P o l y e , , 1 v l e n 9 Q P r o p y l e n e • Teflon® a Other:. 

£ Q U 1 \ -ent Modelfs) 

• Dedlculod a Prepared Off-Site U Field Cleaned • Disposable 

Was wel l purged dry? a Yes u No Pumping Rate: gal/mln 

1.. 

2.. 

3-. 

Time Cum. Gallons 
Removed 

pH 

f t 9 

l e m p 

1 

Spec. 
Cond . 

nh 

WAS 

Eh 

Jt.7 5-6 

f/f.4 

ill 

Dissolved 
Oxygen 

Turbidity 

<T5 

Other: 
meats 

of y 

, SAMPLING DATA 
M ih riC Y D Boiler. Size: D I udder Pump Q 2" Submersible Pump • 4" Submersible Pump 
MetnodQs): a P e r t j t a | t | C P u m 0 a i, -,iial UftPump a Other: 

Materials: Pump/Bailer Q Slalnleb- Q PVC a Tenon® • Olher: 
• Dedlca ed • Prepared Off-Site • Field Clea' ied Q Disposable 

• PorVell' lene Q Polypropylene • Teflon® U Olher: 
Materials: k i b l n g / R o p e a D e d i ( . [ ) d a P ( e p a f e d 0 f f -s i f 9 a Field Cle rned Q Disposable 

Depth to Water at Time of Samp- ng : 

Sample ID /b kJ --^ :, jrnple Time: \ > 

Field Filtered? • Yes • No 

# 14 Containers: 

Duplicate Sample Collected? u Yes a No ID;, 

ulyses 

Ferrous Iron 
0 . L> 

mg/L 

DO: _ rng/L 

Nitrate: _ _mg/L 

Sulfate: _mg/L 

Alkalinily: •Z 6 (j .mg/L 

5. COMMENTS 

Note: Include comments s'/ch as we/f cc dltlon, odor, presence of NAPL or olher Items not on the Held data sheet. 



GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: )vu^"> 

, PROJECT INFORC ATION 
Project Number: h - \ * J ^~ Task Number : . 

Client: 

f'roject Locat ion: , 

Dale 

Personnel:. 

We 1 ither: 

Time: / I \ 3 ^ 

2. WELL DATA 
Casing Dlan leter: Type : t ^ p v c Q Stainless Li Gatv.Steei • Teflon® l . Other: 

'icreen Dlan leter: 'ies Type : DJPVC • Stainless Li Galv. Steel Q Teflon® L: Olher: 

Total Depth of Well: fo / • 5 feet From: o f Top of Well Casing (IOC) Q Top of Prated' 3 Casing • Othei 

Depth to Static W a t e r : ^ ' S ^ feet From: W Y o p of Well Cosing (TOC) Q Top of Protecll o Cosing • Othei 

Depth to Product: feet From: Q Top of Well Casing (TOC) Q Top of Protecll y Casing • Othei 

Length of Water Column: feet Well Volume: %S act) Sr-roonfirt Infpr il (from GS): 
fVofo: 2-/nch well - 1167 gal/ft 4-ln veil = 0.667 gal/ft 

3. PURGE DATA 
Q Bailer. Size: 'J Bladder Pump 0^2" Submersible Pun.p • 4" Submersible Pumi • 

Purge Method: Q C e n r r r f u g a | pump • Peristaltic Pump • Inertlal Uft Pump • Other: 

Mntorlnlv Pi imn/Rnllor ^Stainless U PVC • Teflon® • Other: 
iviarenais. r jmp/oai ier Q D e d | C Q | e d Q P r e p a , e d Off-Site Q*leld Cleaned • Disposable 

Materials: K u p e / T u b l r 1 g ^ 0 ^ t h v | e " e

n ^ o l ^ P ^ f " f ° T ! ! n ? £ a 

W U Dedicated a Prepared Off-Slta U Field Cleaned tj/Di 

Was wel l purged dry? • Yes u No Pumping Rate: 

. faul t iant ModelCs). 

'Isposable 

gal/mln 

2.. 

3. 

Time Cum. Gallons 
Removed 

PH i e m p 
Spec. 
Cond. 

Eh 
Dissolved 
Oxygen 

Tuibldlty 
Other: 

ments 

, SAMPLING DATA 
Q Bailer. Size: _ 

MethodO): 

Materials: Pump/Bailer 

• 11 udder Pump Q 2" Submersible Pump • 4" Submersible Pump 
• Peristaltic Pump • Ir itlal Uft Pump Q Other: 

Q Stalnles- • PVC Q Teflon® • Other:. 
a Dedicated a Prepared Off-Slta U Field Clea/ied • Disposable 

. „ • PotyelMene Q Polypropylene • Teflon® L! Other: 
Materials: T u b l n g / R o p e Q D a d l c i ) d • prepared Off-Site • Field Cle rned a Disposable 

Field Filtered? • Yes • No 

S ' >f Contalneis: 

Depth to Water at Time of Samp; ng : 

Sample ID ' M U J ~ S ' ^ S i m p l e Time: 

Duplicate "3ample Col lected? u Yes £K No ID;, 

i . j j yses 

Ferrous Iron: mg/L 

DO: _ mg/L 

Nitrate: _ mg/L 

Sulfate: _ mg/L 

Alkalinity: mg/L 

5. COMMENTS 

Note: fhcfuefe comments strch OJ well cc dttlon, odor, presence of NAPL or other Items not on the field data sheet. 



GROUNDWATER SAMPLING FIELD DATA SHEET 

(WELL ID: iv\V»-\* 

, PROJECT INFOR!' ATION 
Project Number:. Task N u m b e r : g _ l r L Date: / 1 , 7 V 

Client: 

!'ro|ect Locollon: l-J^9 

Time: 

Personnel: D ^ ^ i T < ^ ^ - \ > * 

We. ilher: /x ^ y ' y K U ^ C ; , 

f £ 3J' 

2. WELL DATA 
Cosing Plan ieter:_ 

Jcreen Dlan leter: 

Total Depth of Well: 6 % I f fee f 

Depth t o Static Wa te r : 5 " > - 3 7 feet 

fTepth to Product: - ~ feet 

Type: y PVC a Stainless l l Galv. Steel a Teflon® L. Olher:_ 

Type: r̂  PVC Q Stainless C» Galv. Steel Q Teflon® L, Olher:_ 

From: O' Top of Wed Casing (IOC) Q Top of Protect' 9 Casing • Other 

From: $ Top of Well Casing (TOC) Q Top of Protecll 1 Casing a Olher, 

From: a Top of Well Casing (TOC) Q Top of Protecll 1 Casing • Olher: 

Length of Water Column: 5~ - t / j feet Well V o l u m e : - * 1 S Screened Inter rl (from GS): 
Note: 2-Inch well • >. 167 gal/ft 4-ln, •ell = 0.667 gal/ft 

-Eauii 

3. PURGE DATA 
• Bailer. Size: U Bladder Pump iM. 2" Submersible Pump • 4" Submersible Pumi • 

Purge Method : Q centrifugal Pump Q Peristaltic Pump • Inertlal Uft Pump • Other: 

„ ^.Stainless Q PVC Q Teflon® Q Olher: \ J >• -t— _ / t , 
Materials: Pump/Bailer Q D e d l c a | e a Q P r e p a , e d 0 ( f . s l ) a F l e l d c l e a n e d Q D l s p o s a b l e , _ y$4- 6 /*> V 

Materials: R u p e / T u b l n g , h ' l e

H

n e ° P o l y ^ ? ^ ° T ^ , Q ° T ' ^ ^ ~ 9 
"QDedlca lgd • Prepared Off-Site U Field Cleai ied -^Disposable 2. 

Was well purged dry? 5^ Yes u No Pumping Rate: <? <• ^ . gal/mln 

Time 

fS'Mt-

Cum. Gallons 
Removed 

pH 

(Wl 

i e m p 

p.13 

Spec. 
Cond. 

Eh 
Dissolved 
Oxygen 

Turbidity 
Other: 

ments 

•A 

SAMPLING DATA 
_ / 6 Bailer. Size:-* Q I jdder Pump Q 2" Submersible Pump • 4" Submersible Pump 

Method(s): Q peristaltic Pump • V <-<\\a\ Uft Pump a Other: 

Materials: Fump/Baller 
Q Stalnlei- Crî PVC • Teflon® • Other:. 
D. Dedlca 9d a Prepared Off-Site • Field Clec ied 8) Disposable 

/ P , •Polyelh iene • Polypropylene • Teflon® fr Olher: A - ' V l * ^ . 
Materials: 1 ublng/Rope Q D e d l c i , > d Q P l e p a i e d 0 ( f ^ l t e a F l e l d C l e j n e d ^ Disposable 

Depth to Water at Time of S a m p n g : 

Sample ID7Ht»>J ^ 1 d :.. j inp le Tlme:_ 

Fleld Filtered? U Yes 4 ' No 

ff " f Containers: 

Duplicate 'Sample Collected? u Ye» • No ID;, 

GsochemfcaLA ' j lyses 

Ferrous Iron: mg/L 

DO: _ mg/L 

Nitrate: _ mg/L 

Sulfate: _ mg/L 

Alkalinity: mg/L 

5. COMMENTS 
p 1 S\ v X- / u , f l L L > J I V , « — ^ 

Note: Include comments such as well cc •iltlon odor, presence of NAPL or other Hems no/ on fhe fte/d dafa sheet. 

^ 



GROUNDWATER SAMPLING FIELD DATASHEET 

WELL ID: rtvH U 

1. PROJECT INFORI ATION 
Project Number: Task Number: , 

Client: 

Dal Time 

i'roject Locallon:_ 

Personnel:, 

We' it her: 

2. WELL DATA 
Casing Dlan ieter:_ 

Screen Dlan ieter: 

Total Depth of Well: feet 

Depth to Static Water :5"^ - ? ^-feet 

Depth to Product:, feet 

Length of Water Column:. 

Type: r^rpvc • Stainless Li Galv. Steel U Teflon® l. Other:. 

Type: prVvC QStainless Li Galv. Steel QTeflon® L; Other:, 

From: aft Top of Well Casing (IOC) Q Top of Protect' 9 Casing • Other 

From: Top of Woll Casing (TOC) Q Top of Protecll i Casing a Other. 

From: Q Top of Well Cosing (fOC) • Top of Protecll y Casing a Other: 

feet Well Volume; Screened Inter i\ (from GS): 
Note: 3-Inch well >. 167 gal/ft 4-ln, •ell = 0.667 gal/ft 

3. PURGE DATA 
• Sailer, Size: U Bladder Fump • 2" Submersible Pun ip • 4" Submersible Pumi • 

Purge Me thod : Q C e r ) W , U Q a | p u r T l p • Peristaltic Pump • Inertlal Uft Pump • Olher: -EOUll 
Q Stainless Q PVC Q Teflon® • Other:, 

Materials: Pump/Bailer Q D e d ( c a ( e d a p r e p a r e d Off-Site a Fleld Cleaned Q Disposable 

Materials' RuDe/Tublna a Potyethylene a Polypropylene Q Teflon® • Olher: 
, l pe / 9 QDedlca lgd Q Prepared Off-Site U Field Cleaned Q Disposable 

Was wel l purged dry? • y 8s u No Pumping Rate: gai/min 

I . . 

2 . . 

3. 

Time 

/(/'JS 

Curn. Gallons 
Removed 

PH 

6*3 

l e m p 

It.ii 

Spec. 
Cond . 

SU6 

Eh 
Dissolved 
Oxygen 

^1 

Turbidity 
Other: 

ments 

Ci 

.SAMPLING DATA 
• Bailer. Size: _ 

Method(s): 
• jdder Pump • 2" Submersible Pump • 4" Submersible Pump 

Q Peristaltic Pump Q Ir "itlal Uft Pump Q Other: 

, . . , , „ , n „ „ „ . QSIalnleb: • PVC Q Teton® • Other: 
Materials: Pump/Baller Q D e d ) c a . ^ Q P r e p a r e d 0 f W | t 9 Q F | e | d C | e a , , e d Q D l 5 p o s a b l e 

Materials: lub lng/Rope 
Q Polyelh-lene • Polypropylene Q Teflon® Ll Other:. 
• Dedlct. >d Q Prepared Off-Site • Field Cle Jned Q Disposable 

Field Filtered? u Yes • No 

H i f Containers; 

Depth to Water at Time of Sampi'ng; 

Sample ID M ^ ^ U :, • jmp le Time: / V ' ^ 

Duplicate Sample Collected? u Yes Q tjlp ID: 

Geochemical Â  .•Jlysas 

Ferrous Iron: : i .mg/L 

DO: _ mg/L 

Nitrate: _ mg/L 

Sulfate: .ma/L 

1 1 J 
Alkalinity: mg/L 

5. COMMENTS 

'ote: Include comments such as well cc dltlon odor, presence of NAPL or olher Hems not on the fleld data sheet. 



GROUNDWATER SAMPLING FIELD DATA SHEET 

(WELL ID: fryw->\ 

Casing Dlan teter: ŝ Type : J j f p v c a Stainless Li Galv. Sleel Q Teflon® 1. Olher: 

'Screen Dlan \eter: '<es T y p e : d PVC Q Stainless l> Galv. Steel • Teflon® L; Other: 

Total Depth of Well: ^ ^ ~?feet From: d( Top of Well Casing ( IOC) Q Top of Protecl' 9 Casing • Other 

Depth to Static Water: j f 7-"7 i> feet From: r ^ j o p of Woll Casing (TOC) D Top of Protecll i Casing • Olhei . 

Depth to Product: — " feet From: a Top of Well Casing (IOC) a Top of Protecll y Casing Q Other: 

, PROJECT INFORI ATION 
Project Number: Task Number: 0 I ~* 

Client: Qor S'l/ 
Dale: Time: 

'roject Locat ion: A l t - i 

Personnel: 

We> ither: ^ " ^ ^ / ^ i l - ck 

2. WELL DATA 

Length of Water Column:"? i)-l . feet Well Volume: ' S got Screened Inter rl ( f rom GS): 
Note: 2-Inch well • 1.167 gal/tt 4-ln ell = 0.667 gal/ft 

3. PURGE DATA 
• Bailer, Size: U Bladder Pump Q 2" Submersible Pun -.p • 4" Submersible Pumi • 

Purge Me thod : Q centrifugal Pump a Peristaltic Pump Q Inertlal Uft Pump Q Other: Eqult 
._ ,, Q Stainless a PVC Q Teflon® • Olher: , s -/\ 

i v 1 a , e r l a l s : P u m P / B a , l e r QDedlcaled • Prepared Off-Site a Fleld Cleaned • Disposable l. ) / $ t~ ~S fO<P 

Materials: Rupe/Tub,ng° ^ ' ^ ^ ' •Ded lca l9d Q Prepared Off-Site • Fleld Cleaned • Disposable 2 . . 

Was well purged dry? fi y e s u No Pumping Rate: oai/min 3_ 

Time 
Cum, Gallons 

Removed 

"LiS 

pH l e m p 

11 SG 

Spec. 
Cond. 

Eh 
Dissolved 
Oxygen 

Turbidity 
Other: 

ments 

1, SAMPLING DATA 
M i h H , v p o l l e r , Slze:^L_ Q I jdder Pump U 2" Submersible Pump • 4" Submersible Pump 
Metnod(s): Q p e r l s ) a l t | C a l f ,,, i i a iuftPump • Other: 

ik>ir,t0ri^i.. c , ^ / R r , t l D r Q S , a l n l 6 i : ^ p v c U Teflon® Q Other: 
Maienais. v-ump/uaner Q D e d | c a . g d Q P [ B p a r e d 0 f f . s i t e a F l e ic i Cleo. .ed # Disposable 

Materials: Tubing/Rope 
• Polyell'-lene Q Polypropylene • Teflon® ([4 Olher: y^->i- /V 
• Dedlct. »d Q Prepared Off-Site • Field Cle med & Disposable 

Fleld Filtered? a Yes $ No Depth ta Water at Time of Samp; ng: 

Sample ID: A - i U ~ J ^ * ^ tmp le Time:. H • •< Contalneis:_ 

Duplicate jample Collected? u Yes a No ID;, 

Geochemica l A. jlyses 

Ferrous Iron: ' mg/L 

DO: _ 1 _ mg/L 

Nitrate: _ l _ m g / L 

Sulfate: mg/L 

Alkalinity: mg/L 

5. COMMENTS ;T'H J V P-T, ^ e i- L h i u^, i f * p r. ^ 'T~ t 

Note: Include comments s'/ch as well cc dltlon, odor, presence ot NAPL or other Hems not on the Held data sheet. 



GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: l * v vH^O 

1. PROJECT INFORM ATION 
I'roject Number: Task Number:. 

Client: 

Dal': Time:i'V ' ^ 

Project Loca t ion : . 

Personnel:, 

We' ither: 

2. WELL DATA 
Casing Dlan ieter:. 

Screen Dlan ieter: 

Totol Depth of Well: S O ' fa feet 

Depth to Stallc Water: S " 7 - j b f e e t 

flepth to Product:. feet 

Type: QPVC Q Stainless L! Galv. Steel Q Teflon® l Other:. 

Type: Q P V C Q Stainless 11 Galv. Steel • Teflon® L; Other:. 

From: • Top ol Well Casing (IOC) • Top of Protect' 9 Casing Q Othei 

From: a Top of Well Casing (TOC) Q Top of Protecll i Casing Q Other. 

From: • Top of Well Casing (IOC) a Top of Protecll y Casing Q Olhei: 

Length of Water Column: . feet Well Volume: .OOl Screened Inter rl (from GS): 
Note: 2-inch well ~ >. 167 gal/ft 4-in, -ell = 0.667 gal/ft 

3. PURGE DATA 
• Bailer. Size: L) Bladder Pump D 2" Submersible Pump • 4" Submersible Pum/-

Purge Me thod : Q centrifugal Pump a Peristome Pump Q Inertlal Uft Pump a Other: _EauJ| -ant Modelfs) 

• Stainless Q PVC • Teflon® Q Other:. 
Materials: Pump/Bailer Q 0 e d ) c o | Q d Q P , e p a , e d off-site • Field Cleaned a Disposable 

Materials: Nope/Tubing a P o ' i ' e , f l v , e n e Q P r o p y l e n e D Teflon® • Other:. 
Q Dedlcalgd • Prepared Off-Site • Field Cleai ied Q Disposable 

Was wel l purged dry? • y e s u No Pumping Rate: gal/mln 

I . . 

2 . . 

3. 

Time Cum. Gallons 
Removed 

pH i e m p 
Spec. 
Cond. 

Eh 
Dissolved 

L Oxygen 
Turbidity 

Other: 
C 

— /Mr — -

Mp n-<ii tl — — 

/</:/*• —' £.(.<**>, 

l SY / X J b •s \ — 

ments 

.̂SAMPLING DATA 
• Bailer, Size: _ 
• Peristaltic Pump • Ir 'itlal Uft Pump • Other: 

Q Stainle:.: Q PVC • Teflon® Q Olher:. 

Method(s) 

Materials: Pump/Baller 

Materials: Tubing/Rope 

Depth to V/ater at Time of Samp: ng:. 

Q I odder Pump D 2" Submersible Pump Q 4" Submersible Pump 

Q Dedlcci ad • Prepared Off-Site Q Field Cleo ied • Disposable 

Q Polyell'-lene Q Polypropylene D Teflon® L! Olher: 
• Dedlct ' id Q Prepared Off-Site • Field Cle jned Q Disposable 

Field Filtered? • Yes • No 

Sample I D : / H - fX )D :;• ample Time: J - 0 

Duplicate 3ample Collected? u Yes • No 

tf • T Containers: 

ID;. 

Geochemica l A: ilyses 

Ferrous Iron: _ J L 1 rng/L 

DO: 

Nitrate: 

Sulfate: 

Alkalinity: 

_ m g / L 

_mg/L 

.mg /L 

.mg/L 

5. COMMENTS 

Note: Include comments such as well cc -Jltlon. odor, presence of NAPL or other Hems no! on Ihe field data sheet 



GROUNDWATER SAMPLING FIELD DATA SHEET 

( WELL ID: tow-O 

. PROJECT INFORM ATION 
I'roject Number./ xfcl £• T a s k Number: O ^ Dolo: Time: Jb\lS 
Client: G J SL/CS 
i'roject Locat ion: , 

Personnel; QcM'^fd'A&Q 

We> ilher: f v ^ ^ y , tr~-

2. WELL DATA 
Cosing Dlan ieter: 

'Screen Diameter: 

Total Depth of Well : C6'S feet 

Deplh to Static Water: S " * - 1 ^ f e e t 

Depth to Product;, feet 

Type: $PVC a Stainless V Galv. Sleet a Teflon® l. Other:. 

Type: ijlipvc Q Stainless U Galv. Steel Q Teflon® L; Other:. 

From: gf Top of Well Casing (IOC) • Top of Protecl' 9 Casing • Othei 

From: fjf Top of Well Casing (TOC) • Top of Protecll i Casing Q Olhei. 

From: a Top of Well Cosing (IOC) • Top of Protecll y Casing a Olher: 

Length of Water Column: $T 'o^O-test Well Volume: Z - ^ / got Screened Inter il (from GS):. 

Note: 2-Inch well ••>. 167 gal/ft 4-ln, • ell = 0.667 gal/ft 

3. PURGE DATA 
• Bailer. Size: U Bladder Fump Ĵ f 2'Submersible Pun .p • 4" Submersible Pumi' 

Purge M e t h o d : ^ centrifugal Pump Q Peristaltic Pump • Inertlal Uft Pump Q Other: 

Materials: Pump/Bailer 
}b Stainless • PVC • Teflon® a Other:. 
Q Dedicated • Prepared Off-Site J$ Field Cleaned • Disposable 

Materials- RuDe/Tublna^ P o l v e l n V l e n < } ° Polypropylene Q Teflon® • Olher:, i/iarenais. Kupe/iuuiriy —„,^n«.ciu ntuwr-i.,,,^ \ 

JEauJi -lint ModelCs) 

O Dedlcaled • Prepared Off-Site U Fleld Cleai ied tji Disposable 

Was well purged dry? Q Y e s t \ No Pumping Rate: ° " 1 3 ool/mln 

2 . . 

3. 

Time 
Cum. Gallons 

Removed 
pH l e m p 

Spec. 
Cond. 

Eh 
Dissolved 
Oxygen 

Turbidity 
Other: 

C 

lis- — £ L <*. 

/fyjf (• * - <£LL ft 

/G Jl 1 S'-M 

Its* /</•&¥ O-l { 

C ments 

.SAMPLING DATA 
. 4 LL. v • Bailer. Size: • I Jdder Pump d 2" Submersible Pump • 4* Submersible Pump 
Methoa(s): a Peristaltic Pump • Ir -illal Uft Pump Q Other:. 

. * c , m n l a „ u a , S^lalnlei: • PVC Q Teflon® • Other: 
Materials. Pump/Bailer a D e d l C [ , 9 d a P r e p a f e d o f r ^ l e $ r ( e l d Cleaned a Disposable 

Materials: Tubing/Rope o t y lene • Polypropylene Q Teflon® Ll Other:_| 

• Dedlci^ id a Prepared Off-Site • Field Cle med ^Disposable 

Depth to Water at Time of Samp: ng : 

Sample ID: / H t A > 2L= t •'- imp le Time: 

Duplicate Sample Collected? u Yes No ID;, 

Fleld Filtered? a Yes )A No 

/ 6 ..' <l ^ #..f Container s : _ 

Ferrous Iron: 

DO: 

Nitrate: 

Sulfate: 

Alkalinity: 

jjyses 

~ _ mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

5. COMMENTS 

Note: Include comments such os wet! co ditlon, odor, presence of NAPL or other Hems not on the Held data sheet. 

c n p M n \ k l 1 1 3 C t ( - 1 r-i/^T \ I " O 



GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: 

Casinq Dlan ieter: • ''=» Type: • PVC a Stainless Li Galv. Steel • Teflon® L.•Other: 

Screen Dlan ieter: 'ies Type: Q P V C a Stainless U Galv. Steel Q Teflon® Li Olher: 

Total Depth of Well: 6 /• feet From: a Top of Wed Casing (IOC) O Top of Protect 3 Casing Q Other 

Depth to Static WateriTl? feet From: • Top of Well Casing (TOC) Q Top of Prolecll i Casing QOthei. 

Depth to Product: feet From: a Top of Well Casing (TOC) Q Top of Protecll H> Casing • Other: 

1. PROJECT INFORf ATION 
Project Number: Task Number : , 

Client: 

Dale:. Time alii • o 

''ro|ect Locat ion: , 

Personnel:. 

We' ilher; 

2. WELL DATA 

Length of Water Column:, . feet Well Volume: . g r ' ' Screened Inter il (from GS): 
Note: 2-Inch well- 1167 gal/ft 4-ln< •ell = 0.667 gal/fl 

3. PURGE DATA 
• Bailer. Size: U Bladder Fump • 2" Submersible Pun p • 4" Submersible Pumi • 

Purge Me thod : Q centrifugal Pump • Peristaltic Pump • Inertlal Uft Pump • Other: -Eaitit 
• Stainless U PVC a Teflon® a Other:, 

Materials: Pump/Baller Q D e d | c a l Q d Q P r e p a r e d o r f . S | t e a Field Cleaned • Disposable 

Materials- Ruoe/Tublna ° P o , v e , n V l e n 9 a Polypropylene a Teflon® a Other:. 
a Dedicated a Prepared Off-Site U Fleld Clear red • Disposable 

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

I . . 

2. . 

3. 

Time Curn. Gallons: 
Removed 

PH 

7^1 

i e m p 
Spec. 
Cond . 

ihll 

Eh 

3^. fo 

Dissolved 
Oxygen 

2dL 

Turbidity 

*7 icon 

Other: 
ments 

.SAMPLING DATA 
. . v a Bailer. Size: D i jdder Pump Q 2" Submersible Pump • 4" Submersible Pump 

M e t h o d s -

Materials: Pump/Baller 

• Peristaltic Pump Q Ir --i rial Uft Pump Q Other: 

Q Stainle:.: • PVC a Teflon® Q Other:, 

Materials: Tubing/Rope 

• Dedlca ed Q Prepared Off-Site • Field Clea: ied Q Disposable 

Q Potyell'Tene U Polypropylene Q Teflon® Ll Other: 
' • D e d l c i : id • Prepared Off-Site • Fleld Cle rned a Disposable 

Depth to V/ater at Time of Samp: t ig : Field Filtered? • Yes a No 

G ' K n ' - i j rnp le Time: I i ' L / ^ « vf Contalneis:_ Sample ID 

Duplicate Sample Collected? u YOJ Q NO ID;, 

G.eQchemlcal A: ityses 

Ferrous Iron: mg/L 

DO: _ mg/L 

Nitrate: _ mg/L 

Sulfate: __ mg/L 

Alkalinity: mg/L 

5. COMMENTS 

Note: Include comments such as welt cv dltlon, odor, presence ofNAPi. or other Items not on fhe field data sheet. 
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APPENDIX B 

Laboratory Analytical Report for Groundwater Samples 

WBCHOU01\PROJECTS\Wp\BJSERVM2832\058r.doc 
"Use or disclosure of data contained on this sheet is subject to the restriction specified at the beginning of this document. 



Case Narrative for: 

Brown & Caldwell 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Certificate of Analysis Number: 

99120268 

ReDort To: Proiect Name: BJ- HOBBS 

Brown & Caldwell Site: BJ-Hobbs 

Rick Rexroad Site Address: 

1415 Louisiana 

Suite 2500 

Houston 
PO Number: 

TX State: New Mexico 

77002- State Cert. No.: N/A 

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

Any data flags or quality control exceptions associated with this report will be footnoted in the analytical result page(s) or the quality control 
summary page(s). 

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

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

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

1/3/00 

Date 
Project Manager 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Brown & Caldwell 

1 Certificate of Analysis Number: 

99120268 

•Report To: Brown & Caldwell Proiect Name: BJ- HOBBS 

1 Rick Rexroad Site: BJ-Hobbs 
1415 Louisiana 
Suite 2500 

Site Address: • Houston 

f 
TX PO Number: 

\ 77002- State: New Mexico 

1 ph: (713) 759-0999 fax: (713) 308-3886 
State Cert. No.: N/A 

•Fax To: Brown & Caldwell 

Rick Rexroad fax: (713) 308-3886 
Date ReDorted: 

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

|T1W-7 99120268-01 Water 12/9/99 12:18:00 PM 12/10/99 10:00:00 AM 093156 

iiW-5 99120268-02 Water 12/9/99 1:05:00 PM 12/10/99 10:00:00 AM 093156 

IOW 4 99120268-03 Water 12/9/99 1:40:00 PM 12/10/99 10:00:00 AM 093156 

MW 12D 99120268-04 Water 12/9/99 2:20:00 PM 12/10/99 10:00:00 AM 093156 

I lW 11A 99120268-05 Water 12/9/99 2:45:00 PM 12/10/99 10:00:00 AM 093156 

• W 3 99120268-06 Water 12/9/99 3:05:00 PM 12/10/99 10:00:00 AM 093156 

|MW 4 99120268-07 Water 12/9/99 3:25:00 PM 12/10/99 10:00:00 AM 093156 

|MW 10 99120268-08 Water 12/9/99 3:50:00 PM 12/10/99 10:00:00 AM 093156 

| l W 12 99120268-09 Water 12/9/99 4:10:00 PM 12/10/99 10:00:00 AM 093156 

MW 13 99120268-10 Water 12/9/99 4:40:00 PM 12/10/99 10:00:00 AM 093156 

bu P 
99120268-11 Water 12/9/99 12/10/99 10:00:00 AM 093155 

Ifrip Blank 12/1/99 99120268-12 Water 12/9/99 12/10/99 10:00:00 AM 093155 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

1 

I 
I 
I 
I 

IFini/Bernadette 

Project Manager 

\ 

Joel Grice 

Laboratory Director 

Ted Yen 

Quality Assurance Officer 

1/3/00 

Date 

99120268 Page 1 

1/3/00 8:40:20 AM 



HOUSTON LABORATORY 
BB80 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Client Sample ID MW-7 Col lected: 12/9/99 12:18:00 SPL Sample ID: 99120268-01 

Site: BJ-Hobbs 

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 1.8 0.2 1 12/20/99 21:37 RR 138614 

Surr: Pentacosane 41 % 20-131 1 12/20/99 21:37 RR 138614 

Run ID/Seq #: HP_V_991215B-138614 
PreD Method PreD Date PreD Initials 
SW3510B 12/12/1999 8:54 KL 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.5 5 12/11/99 18:31 D_R 128129 

Surr: 1,4-Difluorobenzene 96 % 62-144 5 12/11/99 18:31 D_R 128129 

Surr: 4-Bromofluorobenzene 110 % 44-153 5 12/11/99 18:31 D R 128129 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 5 5 12/11/99 18:31 D_R 128106 
Ethylbenzene ND 5 5 12/11/99 18:31 D_R 128106 
Toluene ND 5 5 12/11/99 18:31 D_R 128106 
Xylenes.Total ND 5 5 12/11/99 18:31 D_R 128106 

Surr: 1,4-Difluorobenzene 85 % 72-137 5 12/11/99 18:31 D_R 128106 
Surr: 4-Bromofluorobenzene 100 % 48-156 5 12/11/99 18:31 D_R 128106 

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 

99120268 Page 2 
1/3/00 8:40:22 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID MW-5 Col lected: 12/9/99 1:05:00 SPL Sample ID: 99120268-02 

Site: BJ-Hobbs 

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

D I E S E L RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics ND 0.2 1 12/20/99 22:21 RR 138615 

Surr: Pentacosane 62 % 20-131 1 12/20/99 22:21 RR 138615 

Run ID/Seq #: HP_V_991215B-138615 
PreD Method PreD Date PreD Initials 
SW3510B 12/12/1999 8:54 KL 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 12/11/99 17:36 D_R 128127 

Surr: 1,4-Difluorobenzene 93 % 62-144 1 12/11/99 17:36 D_R 128127 

Surr: 4-Bromofluorobenzene 120 % 44-153 1 12/11/99 17:36 D_R 128127 

HEADSPACE GAS ANALYSIS MCL RSK147 Units: mg/L 
Ethane 0.0025 0.0025 1 12/27/99 13:01 DR 140232 

Ethylene ND 0.0032 1 12/27/99 13:01 DR 140232 

Methane ND 0.0012 1 12/27/99 13:01 DR 140232 

NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L 
Nitrogen.Nitrate (As N) 4.2 0.1 1 12/10/99 11:47 ES 131129 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 12/11/99 17:36 D_R 128104 
Ethylbenzene ND 1 1 12/11/99 17:36 D_R 128104 

Toluene ND 1 1 12/11/99 17:36 D_R 128104 
Xylenes.Total ND 1 1 12/11/99 17:36 D_R 128104 

Surr: 1,4-Difluorobenzene 110 % 72-137 1 12/11/99 17:36 D_R 128104 

Surr: 4-Bromofluorobenzene 100 % 48-156 1 12/11/99 17:36 D_R 128104 

SULFATE MCL E300 Units: mg/L 
Sulfate 210 5 25 12/13/99 11:17 ES 131096 

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 99120268 Page 3 

J - Estimated Value between MDL and PQL i'3/oo 8:40:23 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID OW 4 Col lected: 12/9/99 1:40:00 SPL Sample ID: 99120268-03 

Site: BJ-Hobbs 

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

D I E S E L RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics ND 0.2 1 12/20/99 23:04 RR 138616 

Surr: Pentacosane 28 % 20-131 1 12/20/99 23:04 RR 138616 

Run ID/Seq #: HP_V_991215B-138616 
PreD Method PreD Date PreD Initials 
SW3510B 12/12/1999 8:54 KL 

GASOLINE R A N G E ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 12/11/99 18:59 D_R 128130 

Surr: 1,4-Difluorobenzene 92 % 62-144 1 12/11/99 18:59 D_R 128130 

Surr: 4-Bromofluorobenzene 110 % 44-153 1 12/11/99 18:59 D_R 128130 

HEADSPACE GAS ANALYSIS MCL RSK147 Units: mg/L 
Ethane ND 0.0025 1 12/27/99 13:16 DR 140233 

Ethylene ND 0.0032 1 12/27/99 13:16 DR 140233 

Methane ND 0.0012 1 12/27/99 13:16 DR 140233 

NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L 
Nitrogen.Nitrate (As N) 3.4 0.1 1 12/10/99 11:47 ES 131132 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 12/11/99 18:59 D_R 128107 
Ethylbenzene ND 1 1 12/11/99 18:59 D_R 128107 

Toluene ND 1 1 12/11/99 18:59 D_R 128107 

Xylenes.Total ND 1 1 12/11/99 18:59 D_R 128107 

Surr: 1,4-Difluorobenzene 91 % 72-137 1 12/11/99 18:59 D_R 128107 

Surr: 4-Bromofluorobenzene 110 % 48-156 1 12/11/99 18:59 D_R 128107 

SULFATE MCL E300 Units: mg/L 
Sulfate 200 4 20 12/13/99 11:17 ES 131099 

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 99120268 Page 4 

J - Estimated Value between MDL and PQL i«/oo 6:40:24 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Client Sample ID MW 12D Col lected: 12/9/99 2:20:00 SPL Sample ID: 99120268-04 

Site: BJ-Hobbs 

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

D I E S E L RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics ND 0.2 1 12/20/99 23:48 RR 138617 

Surr: Pentacosane 63 % 20-131 1 12/20/99 23:48 RR 138617 

Run ID/Seq #: HP_V_991215B-138617 
PreD Method PreD Date PreD Initials 
SW3510B 12/12/1999 8:54 KL 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 12/11/99 19:26 D_R 128131 

Surr: 1,4-Difluorobenzene 94 % 62-144 1 12/11/99 19:26 D_R 128131 

Surr: 4-Bromofluorobenzene 110 % 44-153 1 12/11/99 19:26 D_R 128131 

HEADSPACE GAS ANALYSIS MCL RSK147 Units: mg/L 
Ethane 0.0027 0.0025 1 12/27/99 13:28 DR 140234 

Ethylene 0.004 0.0032 1 12/27/99 13:28 DR 140234 

Methane 0.0015 0.0012 1 12/27/99 13:28 DR 140234 

NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L 
Nitrogen.Nitrate (As N) ND 0.1 1 12/10/99 11:47 ES 131133 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 12/11/99 19:26 D_R 128108 

Ethylbenzene ND 1 1 12/11/99 19:26 D_R 128108 

Toluene ND 1 1 12/11/99 19:26 D_R 128108 

Xylenes.Total ND 1 1 12/11/99 19:26 D_R 128108 

Surr: 1,4-Difluorobenzene 96 % 72-137 1 12/11/99 19:26 D_R 128108 

Surr: 4-Bromofluorobenzene 100 % 48-156 1 12/11/99 19:26 D_R 128108 

SULFATE MCL E300 Units: mg/L 
Sulfate 210 4 20 12/13/99 11:17 ES 131100 

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 99120268 Page 5 

J - Estimated Value between MDL and PQL 1«'°0 8:40:24 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID MW 11A Col lected: 12/9/99 2:45:00 SPL Sample ID: 99120268-05 

Site: BJ-Hobbs 

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

D I E S E L RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics ND 0.2 1 12/21/99 0:32 RR 138618 

Surr: Pentacosane 33 % 20-131 1 12/21/99 0:32 RR 138618 

Run ID/Seq #: HP_V_991215B-138618 
PreD Method Preo Date PreD Initials 
SW3510B 12/12/1999 8:54 KL 

GASOLINE R A N G E ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.5 5 12/11/99 19:54 D_R 128132 

Surr: 1,4-Difluorobenzene 95 % 62-144 5 12/11/99 19:54 D_R 128132 

Surr: 4-Bromofluorobenzene 120 % 44-153 5 12/11/99 19:54 D_R 128132 

HEADSPACE GAS ANALYSIS MCL RSK147 Units: mg/L 
Ethane ND 0.0025 1 12/27/99 13:38 DR 140235 

Ethylene ND 0.0032 1 12/27/99 13:38 DR 140235 
Methane 0.0079 0.0012 1 12/27/99 13:38 DR 140235 

NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L 
Nitrogen.Nitrate (As N) ND 0.1 1 12/10/99 11:47 ES 131134 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 5 5 12/11/99 19:54 D_R 128109 

Ethylbenzene ND 5 5 12/11/99 19:54 D_R 128109 

Toluene ND 5 5 12/11/99 19:54 D_R 128109 

Xylenes.Total ND 5 5 12/11/99 19:54 D_R 128109 

Surr: 1,4-Difluorobenzene 100 % 72-137 5 12/11/99 19:54 D_R 128109 
Surr: 4-Bromofluorobenzene 99 % 48-156 5 12/11/99 19:54 D_R 128109 

S U L F A T E MCL E300 Units: mg/L 
Sulfate 290 4 20 12/13/99 11:17 ES 131101 

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 99120268 Page 6 

J - Estimated Value between MDL and PQL i'3/oo 8.40:25 AM 



HOUSTON LABORATORY 
B880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID MW 3 Col lected: 12/9/99 3:05:00 SPL Sample ID: 99120268-06 

Site: BJ-Hobbs 

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

D I E S E L RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics ND 0.2 1 12/21/99 1:15 RR 138619 

Surr: Pentacosane 71 % 20-131 1 12/21/99 1:15 RR 138619 

Run ID/Seq #: HP_V_991215B-138619 
Preo Method PreD Date PreD Initials 
SW3510B 12/12/1999 8:54 KL 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 12/11/99 18:04 D_R 128128 

Surr: 1,4-Difluorobenzene 97 % 62-144 1 12/11/99 18:04 D_R 128128 

Surr: 4-Bromofluorobenzene 110 % 44-153 1 12/11/99 18:04 D_R 128128 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 12/11/99 18:04 D_R 128105 

Ethylbenzene ND 1 1 12/11/99 18:04 D_R 128105 

Toluene ND 1 1 12/11/99 18:04 D_R 128105 

Xylenes.Total ND 1 1 12/11/99 18:04 D_R 128105 
Surr: 1,4-Difluorobenzene 92 % 72-137 1 12/11/99 18:04 D_R 128105 

Surr: 4-Bromofluorobenzene 98 % 48-156 1 12/11/99 18:04 D_R 128105 

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 99120268 Page 7 

J - Estimated Value between MDL and PQL i'3/oo 8:40:25 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID MW 4 Col lected: 12/9/99 3:25:00 SPL Sample ID: 99120268-07 

Site: BJ-Hobbs 

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 2 0.2 1 12/11/99 7:03 RR 129318 

Surr: Pentacosane 26 % 20-131 1 12/11/99 7:03 RR 129318 

Run ID/Seq #: HP_V_991211A-129318 
PreD Method PreD Date Preo Initials 
SW3510B 12/10/1999 12:25 KL 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics 0.53 0.1 1 12/11/99 21:44 D_R 128134 

Surr: 1,4-Difluorobenzene 120 % 62-144 1 12/11/99 21:44 D_R 128134 

Surr: 4-Bromofluorobenzene 140 % 44-153 1 12/11/99 21:44 D_R 128134 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 12/11/99 21:44 D_R 128111 

Ethylbenzene 2.3 1 1 12/11/99 21:44 D_R 128111 

Toluene 2.5 1 1 12/11/99 21:44 D_R 128111 

Xylenes.Total 20.1 1 1 12/11/99 21:44 D_R 128111 

Surr: 1,4-Difluorobenzene 93 % 72-137 1 12/11/99 21:44 D_R 128111 

Surr: 4-Bromofluorobenzene 100 % 48-156 1 12/11/99 21:44 D_R 128111 

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 99120268 Page 8 

J - Estimated Value between MDL and PQL i«/oo 8:40:25 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID MW 10 Col lected: 12/9/99 3:50:00 SPL Sample ID: 99120268-08 

Site: BJ-Hobbs 

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

D I E S E L RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics 0.44 0.2 1 12/21/99 1:59 RR 138620 

Surr: Pentacosane 43 % 20-131 1 12/21/99 1:59 RR 138620 

Run ID/Seq #: HP_V_991215B-138620 
PreD Method PreD Date Preo Initials 

SW3510B 12/12/1999 8:54 KL 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics 0.16 0.1 1 12/11/99 22:11 D_R 128135 

Surr: 1,4-Difluorobenzene 97 % 62-144 1 12/11/99 22:11 D_R 128135 

Surr: 4-Bromofluorobenzene 120 % 44-153 1 12/11/99 22:11 D_R 128135 

HEADSPACE GAS ANALYSIS MCL RSK147 Units: mg/L 
Ethane ND 0.0025 1 12/27/99 13:46 DR 140236 

Ethylene ND 0.0032 1 12/27/99 13:46 DR 140236 

Methane 0.0039 0.0012 1 12/27/99 13:46 DR 140236 

NITROGEN, NITRATE (AS N) MCI. E300 Units: mg/L 
Nitrogen.Nitrate (As N) 0.49 0.1 1 12/10/99 11:47 ES 131135 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene 23 1 1 12/11/99 22:11 D_R 128112 

Ethylbenzene ND 1 1 12/11/99 22:11 D_R 128112 

Toluene ND 1 1 12/11/99 22:11 D_R 128112 

Xylenes.Total 1.2 1 1 12/11/99 22:11 D_R 128112 
Surr: 1,4-Difluorobenzene 100 % 72-137 1 12/11/99 22:11 D_R 128112 

Surr: 4-Bromofluorobenzene 94 % 48-156 1 12/11/99 22:11 D_R 128112 

SULFATE MCL E300 Units: mg/L 
Sulfate 170 4 20 12/13/99 11:17 ES 131102 

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 99120268 Page 9 

J - Estimated Value between MDL and PQL i«/oo 8:40:26 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID MW 12 Col lected: 12/9/99 4:10:00 SPL Sample ID: 99120268-09 

Site: BJ-Hobbs 

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

D I E S E L RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics ND 0.2 1 12/21/99 2:43 RR 138621 

Surr: Pentacosane 71 % 20-131 1 12/21/99 2:43 RR 138621 

Run ID/Seq #: HP_V_991215B-138621 
PreD Method PreD Date PreD Initials 
SW3510B 12/12/1999 8:54 KL 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics 0.21 0.1 1 12/11/99 22:39 D_R 128136 

Surr: 1,4-Difluorobenzene 110 % 62-144 1 12/11/99 22:39 D_R 128136 
Surr: 4-Bromofluorobenzene 110 % 44-153 1 12/11/99 22:39 D_R 128136 

HEADSPACE GAS ANALYSIS MCL RSK147 Units: mg/L 
Ethane ND 0.0025 1 12/27/99 14:02 DR 140237 
Ethylene ND 0.0032 1 12/27/99 14:02 DR 140237 
Methane ND 0.0012 1 12/27/99 14:02 DR 140237 

NITROGEN, NITRATE (AS N) MCL E300 Units: mg/L 
Nitrogen.Nitrate (As N) ND 0.1 1 12/10/99 11:47 ES 131136 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene 64 1 1 12/11/99 22:39 D_R 128113 
Ethylbenzene ND 1 1 12/11/99 22:39 D_R 128113 
Toluene ND 1 1 12/11/99 22:39 D_R 128113 
Xylenes.Total ND 1 1 12/11/99 22:39 D_R 128113 

Surr: 1,4-Difluorobenzene 100 % 72-137 1 12/11/99 22:39 D_R 128113 
Surr: 4-Bromofluorobenzene 93 % 48-156 1 12/11/99 22:39 D_R 128113 

SULFATE MCL E300 Units: mg/L 
Sulfate 180 4 20 12/13/99 11:17 ES 131103 

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 99120268 Page 10 

J - Estimated Value between MDL and PQL woo 8:40:27 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID MW 13 Col lected: 12/9/99 4:40:00 SPL Sample ID: 99120268-10 

Site: BJ-Hobbs 

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

D I E S E L RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics 0.46 0.2 1 12/11/99 7:41 RR 129319 

Surr: Pentacosane 49 % 20-131 1 12/11/99 7:41 RR 129319 

Run ID/Seq #: HP_V_991211A-129319 
PreD Method Preo Date Preo Initials 

SW3510B 12/10/1999 12:25 KL 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics 3.2 0.5 5 12/11/99 23:06 D_R 128137 

Surr: 1,4-Difluorobenzene 120 % 62-144 5 12/11/99 23:06 D_R 128137 

Surr: 4-Bromofluorobenzene 120 % 44-153 5 12/11/99 23:06 D_R 128137 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene 430 5 5 12/11/99 23:06 D_R 128114 

Ethylbenzene 410 5 5 12/11/99 23:06 D_R 128114 

Toluene 16 5 5 12/11/99 23:06 D_R 128114 

Xylenes.Total 40.9 5 5 12/11/99 23:06 D_R 128114 

Surr: 1,4-Difluorobenzene 110 % 72-137 5 12/11/99 23:06 D_R 128114 

Surr: 4-Bromofluorobenzene 99 % 48-156 5 12/11/99 23:06 D_R 128114 

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 99120268 Page 11 

J - Estimated Value between MDL and PQL 10/00 8:40:27 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID Dup Col lected: 12/9/99 SPL Sample ID: 99120268-11 

Site: BJ-Hobbs 

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 1.9 0.2 1 12/22/99 17:23 RR 138626 

Surr: Pentacosane 42 % 20-131 1 12/22/99 17:23 RR 138626 

Run ID/Seq #: HP_ V_991215B-138626 
Preo Method PreD Date PreD Initials 
SW3510B 12/12/1999 8:54 KL 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics 3.2 0.5 5 12/11/99 23:34 D_R 128138 

Surr: 1,4-Difluorobenzene 120 % 62-144 5 12/11/99 23:34 D_R 128138 

Surr: 4-Bromofluorobenzene 120 % 44-153 5 12/11/99 23:34 D_R 128138 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene 460 5 5 12/11/99 23:34 D_R 128115 

Ethylbenzene 420 5 5 12/11/99 23:34 D_R 128115 

Toluene 12 5 5 12/11/99 23:34 D_R 128115 

Xylenes.Total 34 5 5 12/11/99 23:34 D_R 128115 

Surr: 1,4-Difluorobenzene 110 % 72-137 5 12/11/99 23:34 D_R 128115 

Surr: 4-Bromofluorobenzene 110 % 48-156 5 12/11/99 23:34 D_R 128115 

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 

99120268 Page 12 
1/3/00 8:40:27 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0301 

Client Sample ID Trip Blank 12/1/99 Col lected: 12/9/99 SPL Sample ID: 99120268-12 

Site: BJ-Hobbs 

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

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 12/12/99 0:01 D_R 128139 

Surr: 1,4-Difluorobenzene 94 % 62-144 1 12/12/99 0:01 D_R 128139 

Surr: 4-Bromofluorobenzene 110 % 44-153 1 12/12/99 0:01 D_R 128139 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 12/12/99 0:01 D_R 128116 

Ethylbenzene ND 1 1 12/12/99 0:01 D_R 128116 

Toluene ND 1 1 12/12/99 0:01 D_R 128116 

Xylenes.Total ND 1 1 12/12/99 0:01 D_R 128116 

Surr: 1,4-Difluorobenzene 98 % 72-137 1 12/12/99 0:01 D_R 128116 

Surr: 4-Bromofluorobenzene 100 % 48-156 1 12/12/99 0:01 D_R 128116 

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 99120268 Page 13 

J - Estimated Value between MDL and PQL 1/3/00 B:40:2B AM 
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HOUSTON LABORATORY 
S8B0 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ- HOBBS 

Analysis: Diesel Range Organics 

flethod: SW8015B 

WorkOrder: 
Lab Batch ID: 

99120268 

2068 

RunID: 

[nalysis Date: 

reparation Date: In 

I 
I 
I 
I 

Method Blank 

HP_V_991211 A-129298 Units: 

12/11/1999 1:20 Analyst: 
12/10/1999 12:25 Prep By: 

mg/L 

RR 

KL Method SW3510B 

Samples In Analytical Batch: 

Lab Sample ID 
99120268-07B 

99120268-10B 

Client Sample ID 

MW 4 

MW 13 

Analyte Result Rep Limit 
Diesel Ranae Organics ND 0.20 

Surr: Pentacosane 73.6 20-131 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

Preparation Date: 

HP_V_991211 A-129309 

12/11/1999 1:20 

12/10/1999 12:25 

Units: mg/L 

Analyst: RR 

Prep By: KL Method SW3510B 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Diesel Range Organics 2.5 1.9 77 53 148 

I 

I 
I 
I 

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

Sample Spiked: 

RunID: 

Analysis Date: 

Preparation Date: 

99120165-01 

HP_V_991211A-129301 Units: 

12/11/1999 2:36 Analyst: 

12/10/1999 12:25 Prep By: 

mg/L 

RR 

KL Method SW3510B 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

piesel Range Organics ND 2.5 1.5 61.0 2.5 3 121 65.8* 39 21 175 

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

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

99120268 Page 14 

1/3/00 8:40:31 AM 
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Analysis: Diesel Range Organics 
Method: SW8015B 

I 
I 
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HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ- HOBBS 

WorkOrder: 

Lab Batch ID: 
99120268 

2093 

unID: 

fnalysis Date: 

reparation Date: 

Method Blank 

HP_V_991215B-132744 Units: mg/L 

12/15/1999 5:47 Analyst: RR 

12/12/1999 8:54 Prep By: KL Method SW3510B 

Analyte Result Rep Limit 
Diesel Range Organics ND 0.20 

Surr: Pentacosane 80.6 20-131 

Samples in Analytical Batch: 

Lab Sample ID 
99120268-01B 

99120268-02B 

99120268-03B 

99120268-04B 

99120268-05B 

99120268-06B 

99120268-08B 

99120268-09B 

99120268-11B 

Client Sample ID 

MW-7 

MW-5 

OW 4 

MW 12D 

MW 11A 

MW 3 

MW 10 

MW 12 

Dup 

1 
I 
I 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

Preparation Date: 

HP_V_991215B-132745 Units: 

12/15/1999 6:25 Analyst: 

12/12/1999 8:54 Prep By: 

mg/L 

RR 

KL Method SW3510B 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Diesel Range Organics 2.5 2.3 93 53 148 

1 
1 

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

Sample Spiked: 99120305-01 
RunID: HP_V_991215B-132753 

Analysis Date: 12/15/1999 12:08 

Preparation Date: 12/12/1999 8:54 

Units: mg/L 

Analyst: RR 

Prep By: KL Method SW3510B 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

[jjiesel Range Organics ND 5 1.6 32.1 5 1.4 27.7 14.8 39 21 175 

1 
I 
1 
I 
1 

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

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

99120268 Page 15 

1/3/00 8:40:31 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

L 
M i 

r 

Quality Control Report 

Brown & Caldwell 
BJ- HOBBS 

Analysis: Headspace Gas Analysis 

Method: RSK147 

WorkOrder: 

Lab Batch ID: 
99120268 
R6641 

Method Blank 

RunID: VARH.991227A-140201 Units: mg/L 

Lnalysis Date: 12/27/1999 10:46 Analyst: DR 

I 
I 

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

Samples in Analytical Batch: 

Lab Sample ID 
99120268-02C 

99120268-03C 

99120268-04C 

99120268-05C 

99120268-08C 

99120268-09C 

Client Sample ID 
MW-5 

OW 4 

MW 12D 

MW 11A 

MW 10 

MW 12 

Sample Duplicate 

Original Sample: 99120501-01 
RunID: VARH_991227A-140202 Units: mg/L 

Analysis Date: 12/27/1999 11:02 Analyst: DR 

Analyte Sample 
Result 

DUP 
Result 

RPD RPD 
Limit 

2-Methylpropane ND ND 0 50 

Butane ND ND 0 50 

Ethane 0.0032 0.0032 0 50 

Ethylene ND ND 0 50 

Methane ND ND 0 50 

Propane 0.0041 0.0039 5 50 

Propylene ND ND 0 50 

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

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

99120268 Page 16 

1/3/00 8:40:31 AM 
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HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ- HOBBS 

Analysis: Purgeable Aromatics 
ethod: SW8021B 

WorkOrder: 

Lab Batch ID: 

99120268 
R6008 

RunID: 

^na lys is Date: 

Method Blank 

VARE_991211A-128121 Units: ug/L 

12/11/1999 12:34 Analyst: D_R 

I 
I 
I 

Analyte Result Rep Limit 
Benzene ND 1.0 
Ethylbenzene ND 1.0 
Toluene ND 1.0 
Xylenes.Total ND 1.0 

Surr 1,4-Difluorobenzene 98.6 72-137 
Surr: 4-Bromofluorobenzene 103.6 48-156 

Samples In Analytical Batch: 

Lab Sample ID 

99120268-01A 
99120268-02A 
99120268-03A 
99120268-04A 
99120268-05A 
99120268-06A 
99120268-07A 
99120268-08A 
99120268-09A 
99120268-1 OA 
99120268-11A 
99120268-12A 

Client Sample ID 
MW-7 

MW-5 

OW 4 

MW 12D 

MW 11A 

MW 3 

MW 4 

MW 10 

MW 12 

MW 13 

Dup 

Trip Blank 12/1/99 

I 
I 
I 
I 

RunID: 
Analysis Date: 

Laboratory Control Sample (LCS) 

VARE_991211A-128099 Units: ug/L 

12/11/1999 11:38 Analyst: D_R 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Benzene 50 54 108 61 119 

Ethylbenzene 50 54 107 70 118 

Toluene 50 55 110 65 125 

Xylenes.Total 150 149 99 72 117 

I 
I 

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

Sample Spiked: 99120268-02 
RunID: VARE_991211A-128102 Units: ug/L 

Analysis Date: 12/11/1999 15:19 Analyst: D_R 

' Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

| Benzene ND 20 21 107 20 20 97.8 8.91 21 32 164 

IJthylbenzene ND 20 19 97.3 20 18 88.4 9.60 19 52 142 

(joluene ND 20 22 109 20 19 97.5 11.2 20 38 159 

Xylenes.Total ND 60 61 102 60 54 90.0 12.2 18 53 144 

1 
1 
1 

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

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

99120268 Page 17 

1/3/00 8:40:32 AM 



HOUSTON LABORATORY 
8B80 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 680-0901 

Quality Control Report 

Brown & Caldwell 
BJ- HOBBS 

Analysis: 
ethod: 

Gasoline Range Organics 

SW8015B 

WorkOrder: 
Lab Batch ID: 

99120268 
R6009 

Method Blank 

RunID: VARE_991211B-128124 Units: mg/L 

(.nalysis Date: 12/11/1999 12:34 Analyst: D_R r 
i 
i 
i 

Analyte Result Rep Limit 
Gasoline Ranqe Organics ND 0.10 

Surr: 1,4-Difluorobenzene 90.2 62-144 
Surr: 4-Bromofluorobenzene 124.7 44-153 

Samples in Analytical Batch: 

Lab SamDle ID Client Sample ID 
99120268-01A MW-7 

99120268-02A MW-5 

99120268-03A OW 4 

99120268-04A MW 12D 

99120268-05A MW 11A 

99120268-06A MW 3 

99120268-07A MW 4 
99120268-08A MW 10 

99120268-09A MW 12 

99120268-10A MW 13 

99120268-11A Dup 

99120268-12A Trip Blank 12/1/99 

I RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

VARE_991211B-126123 Units: mg/L 

12/11/1999 12:06 Analyst: D_R 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Gasoline Range Organics 1 1.1 107 64 131 

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

Sample Spiked: 99120268-06 
RunID: VARE_991211B-128125 Units: mg/L 

Analysis Date: 12/11/1999 16:14 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 0.76 84.3 0.9 0.57 63.1 28.8 36 36 160 

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

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

99120268 Page 18 

1/3/00 8:40:32 AM 



I 
Ar 
Analysis: 
/lethod: 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ- HOBBS 

Sulfate 

E300 

WorkOrder: 

Lab Batch ID: 

99120268 
R6142A 

Method Blank 

RunID: WET_991213J-131074 Units: mg/L 

Inalysis Date: 12/13/1999 11:17 Analyst: ES 

I 
I 

Analyte Result Rep Limit 
Sulfate ND 0.20 

Samples in Analytical Batch: 

Lab Sample ID 
99120268-02D 

99120268-03D 

99120268-04D 

99120268-05D 

99120268-08D 

99120268-09D 

Client Sample ID 

MW-5 

OW4 

MW 12D 

MW 11A 

MW 10 

MW 12 

r RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

WET_991213J-131075 

12/13/1999 11:17 

Units: mg/L 
Analyst: ES 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Sulfate 10 9.8 98 90 110 

I 
I 

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

Sample Spiked: 99120268-02 

RunID: WET_991213J-131097 Units: mg/L 

Analysis Date: 12/13/1999 11:17 Analyst: ES 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

iulfate 210 250 460 100 250 450 97.7 2.51 20 80 120 

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

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 

99120268 Page 19 

1/3/00 8:40:32 AM 
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HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ-HOBBS 

Analysis: 

le thod: 
Nitrogen, Nitrate (As N) 
E300 

WorkOrder: 

Lab Batch ID: 

99120268 

R6145 

RunID: 

^nalys is Date: 

Method Blank 

WET_991210R-131127 Units: mg/L 

12/10/1999 11:47 Analyst: ES 

I Analyte Result Rep Limit 
Nitrogen.Nitrate (As N) ND 0.10 

Samples in Analytical Batch: 

Lab Sample ID 

99120268-02D 

99120268-03D 

99120268-04D 

99120268-05D 

99120268-08D 

99120268-09D 

Client Sample ID 

MW-5 

OW 4 

MW 12D 

MW 11A 

MW 10 

MW 12 

I 
I 
I 
I 
I 

f 
I 
I 
1 
1 
1 

l 

1 
1 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

WET.991210R-131128 

12/10/1999 11:47 

Units: mg/L 

Analyst: ES 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Nitrogen.Nitrate (As N) 10 9.1 91 90 110 

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

Sample Spiked: 

RunID: 

Analysis Date: 

99120268-02 

WET_991210R-131130 

12/10/1999 11:47 

Units: mg/L 

Analyst: ES 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

itrogen,Nitrate (As N) 4.2 10 14 96.8 10 14 96.5 0.321 20 86 115 

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

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Recovery Unreportable due to Dilution 
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Temperature: 4 
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Custody seals intact on shippping container/cooler? 
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Sample containers intact? 
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1.0 INTRODUCTION 

Brown and Caldwell conducted field activities associated with the September 1999 quarterly 

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

2708 West County Road in Hobbs, New Mexico on September 13-14, 1999. Groundwater 

samples collected from existing monitor wells at the facility in September 1999 were analyzed for 

the quarterly monitoring constituents specified in by the New Mexico Oil Conservation Division 

(NMOCD) in NMOCD Permit GW-072. Samples from selected wells were also analyzed for 

dissolved methane/ethylene/ethane, sulfate, and nitrate to evaluate the potential for natural 

attenuation of hydrocarbons at the facility. 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. 

The facility formerly operated an above-grade on-site fueling system. The facility layout is shown 

in Figure 1. Subsurface impact near a 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. As the result of the diesel fuel release, the NMOCD has required a quarterly 

groundwater monitoring program to assess the concentration of hydrocarbon constituents in 

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

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

and groundwater remediation system, and previous sampling events is presented in Table 1. 

Expansions of the biosparging system were performed in March/April 1997 and February/March 

1998. 
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2.0 FIELD ACTIVITIES AND RESULTS 

On September 13-14, 1999, Brown and Caldwell purged and sampled the groundwater monitor 

wells at and adjacent to the BJ Services Hobbs facility to determine concentrations of dissolved-

phase hydrocarbons in groundwater. The locations of these wells are shown in the site map 

presented as Figure 1. 

The following subsections describe the activities conducted by Brown and Caldwell at the BJ 

Services Hobbs facility in September 1999 and present the results of the groundwater analyses. 

2.1 Groundwater Measurements and Sampling 

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

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

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

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

the east-northeast with a hydraulic gradient of approximately 0.006 foot/foot (ft/ft). A 

potentiometric surface map is presented in Figure 2. 

Groundwater samples were collected after purging of the wells with a submersible pump was 

completed. Field parameter measurements for pH, conductivity, oxidation-reduction (redox) 

potential, dissolved oxygen (DO), and temperature were collected during and upon completion of 

well purging. In addition to using these parameters as indicators of stability of produced 

groundwater, they are also important for evaluating the potential for natural attenuation of dissolved 

phase hydrocarbons at the facility. Ferrous iron and alkalinity were also measured during the 

purging and sampling activities to assess natural attenuation potential. 

The field parameter readings were recorded in the field log book and are listed on the groundwater 

sampling forms included in Appendix A. The field screening results for groundwater sampling 

event are presented in Table 3. 
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The groundwater samples were collected directly after completion of purging operations through 

the submersible pump discharge. 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 use. Decontamination 

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

deionized water. Purge water generated from the monitor wells was discharged to the on-site water 

reclamation system for re-use for other purposes by BJ Services. 

2.2 Results of Groundwater Analyses 

Groundwater samples collected during this sampling event were analyzed for diesel- and gasoline-

range total petroleum hydrocarbons (TPH-D and TPH-G) by EPA Method 8015 Modified and for 

benzene, toluene, ethylbenzene, and xylene (BTEX) by EPA Method 8021B. The laboratory 

analytical reports and chain-of-custody records for the groundwater samples collected during the 

September 1999 field activities are included in Appendix B. 

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

Six monitor wells (MW-5, MW-10, MW-11 A, MW-12, MW-12D and OW-4) were sampled for 

methane/ethylene/ethane, nitrate, and sulfate to evaluate natural attenuation processes. The results 

of these analyses are presented in Table 5. 

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

in only four of the 13 groundwater samples collected during this sampling event. Benzene 

concentrations were at or below the New Mexico Water Quality Control Commission (WQCC) 

standard of 0.01 milligrams per liter (mg/L) in all monitor wells except MW-12 and MW-13. 

Figure 3 presents a benzene isoconcentration and total BTEX distribution map for the September 

1999 sampling event. 
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Benzene concentrations in monitor wells MW-1, MW-3, and MW-4, which are located near the 

former source area, have continued to decrease since the modification of the biosparging system 

in February/March 1998. Benzene was not detected in any of these wells during the September 

1999 sampling event. Benzene concentrations in a nearby off-site monitor well, MW-9, have not 

exceeded 0.01 mg/L since March 1997. Benzene has not been detected in monitor wells MW-1 

or MW-9 since September 1998. 

The decrease in benzene concentration from 0.075 mg/L in monitor well MW-12 (screened at a 

depth of 50 feet to 65 feet bgs) to less than 0.001 mg/L in monitor well MW-12D (screened at a 

depth of 77.5 feet to 87.5 feet bgs) suggests that benzene impact to groundwater, where present, is 

limited vertically to the uppermost portion of the aquifer. A similar vertical gradient in benzene 

concentration at the MW-12/MW-12D location was observed during the June/July 1999 sampling 

event at the facility. 

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

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

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

of the plume associated with the former fueling system (i.e., the western plume). Well 

construction details for the air injection portion of air injection/extraction wells AV-16 through 

AV-19 that comprise Lateral No.l, located in the downgradient area of the western plume, are as 

follows: 

Well Screened Interval 
(ft below grade) 

Screened Interval 
(ft above MSL) 

Top of 
Filter Pack 

(ft below grade) 

Top of 
Filter Pack 

(ft above MSL) 
AV-16 58.8-61.3 3585.4-3582.9 55.5 3588.7 
AV-17 58-60.5 3586.2-3583.7 55.7 3588.5 
AV-18 58-60.5 3586.2-3583.7 52.2 3592.0 

1 AV-19 57.9-60.4 3586.3-3583.8 53.2 3591.0 

At the time of the installation of the biosparging system in November 1995, the depth to 

groundwater in monitor wells MW-1, MW-6, MW-7, and MW-8, which are located in the vicinity 
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of air injection/extraction wells AV-16 through AV-19, ranged from approximately 51.2 to 52.0 

feet below grade (i.e., 3593.07 to 3593.84 feet above mean sea level). The depths of submergence 

of the top of the filter pack surrounding the air injection screened interval of wells AV-16 through 

AV-19 therefore ranged from approximately 1 to 5 feet below the top of the saturated zone at the 

time that these wells were installed. Groundwater elevations have declined since November 1995, 

however, as documented in the June/July 1999 Quarterly Sampling Report for the BJ Services 

Hobbs, New Mexico Facility (Brown and Caldwell, 1999). Based on data from monitor wells 

MW-1, MW-7, MW-8, and MW-13 collected on July 2, 1999 (see Table 2), the depths of 

submergence of the top of the filter pack surrounding the air injection screened interval of wells 

AV-16 through AV-19 ranged from approximately 2.9 feet above to 0.6 feet below the top of the 

saturated zone at that time. Therefore, in addition to increasing air flow to Lateral No. 1, air flow 

was shut off to wells non-submerged wells AV-18 and AV-19, so that all of the air directed to 

Lateral No.l would be injected through wells AV-16 and AV-17, which remained submerged. 

These adjustments resulted in a decrease in the concentration of benzene in monitor well MW-13 

from 1.5 mg/L on July 2, 1999 to 0.860 mg/L on September 14, 1999 and a decrease in total BTEX 

concentration from 2.331 mg/L to 1.360 mg/L in this well over that time period, a decline of 

approximately 42% for both of these parameters. 

A total petroleum hydrocarbon distribution map for the September 1999 sampling event is 

presented in Figure 4. Concentrations of TPH-G and/or TPH-D decreased relative to June/July 

1999 concentrations or remained at non-detectable levels in all wells except MW-12 during the 

September 1999 sampling event. In monitor well MW-12, TPH-D dropped from 0.22 mg/L to 

less than 0.20 mg/L between June 1999 and September 1999, but the TPH-G concentration 

increased from 0.13 mg/L to 0.23 mg/L during this time period. 

2.3 Natural Attenuation Evaluation 

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

hydrocarbon plume located in the area of the former field waste tanks (see Figure 1). 
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The primary evidence of natural attenuation is plume behavior. Natural attenuation of 

hydrocarbons is occurring at a rate greater than hydrocarbon loading from the source area when a 

hydrocarbon plume is decreasing in size or concentration. Conversely, increases in size or 

hydrocarbon concentrations of a plume indicate that rates of hydrocarbon loading exceed the natural 

attenuation capacity in the area. Concentrations of total dissolved-phase BTEX stabilized at 

concentrations generally less than 100 mg/L subsequent to removal of the field waste tanks in 

March 1997. Dissolved-phase BTEX concentrations in former field waste tanks area monitor wells 

MW-10 and MW-11A have displayed continuous decreases from September 1998 to the present. 

Monitor well MW-12 also displayed a decrease in BTEX concentration between September 1998 

and June 1999. The increase in BTEX concentration in monitor well MW-12 between June 1999 

and September 1999 may be attributed to sporadic loading from the vadose zone in excess of the 

natural attenuation capacity of the area. 

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

relating to the concentrations of indigenous electron acceptors such as dissolved oxygen (DO), 

nitrate, ferric iron, 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 (DO) is utilized during intrinsic bioremediation. DO concentrations 
should therefore be depressed in areas where intrinsic bioremediation is occurring. 

Monitor well MW-12 contains the highest hydrocarbon concentrations observed in the 
eastern plume (i.e., in the former field waste tanks area). The DO concentration measured 
in monitor well MW-12 is depressed relative to monitor wells MW-10 and MW-11 A, 
which are located at the fringe of the eastern plume and display lower to non-detectable 
hydrocarbon concentrations. 

A similar phenomenon was observed in the western plume. The DO concentration 
measured in monitor well MW-13, which contains the highest hydrocarbon concentrations 
observed in the western plume, is depressed relative to DO concentrations observed in other 
monitor wells located in the vicinity of the western plume. 
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The DO concentrations measured at the facility therefore provide secondary evidence 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 0.1 mg/L in monitor wells MW-10, MW-
12, and MW-12D and at 0.22 mg/L in monitor well MW-11 A. These concentrations are 
less than the background nitrate concentration of 4.3 mg/L measured in monitor well MW-5 
(see Table 5). The decreased nitrate concentrations in monitor wells MW-10, MW-11 A, 
MW-12, and MW-12D provide secondary evidence that natural attenuation of hydrocarbons 
is occurring at the facility. 

No BTEX constituents were detected in downgradient well OW-4. The nitrate 
concentration of 3.5 mg/L in OW-4 is comparable to the nitrate concentration of 4.3 mg/L 
observed in background in well MW-5. The combination of non-detectable BTEX 
concentration and nitrate concentration near that of background in downgradient well OW-4 
supports the contention that the decreased nitrate concentrations observed in monitor wells 
MW-10, MW-11 A, MW-12, and MW-12D reflects natural attenuation of hydrocarbons in 
this area rather than a simple eastward decrease in nitrate content of groundwater at the 
facility. 

3. When DO 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 6 
mg/L to 8 mg/L in monitor wells MW-10, MW-11 A, and MW-12 (see Table 3). Ferrous 
iron was not detected in the background wells at the facility (MW-5, MW-7, and MW-8). 

The elevated ferrous iron concentration in monitor wells MW-10, MW-11 A, and MW-12 
provides secondary evidence that natural attenuation of hydrocarbons is occurring at the 
former field waste tanks area. 

4. Redox is a measure of chemical energy in groundwater. Redox values in the vicinity of 
background wells MW-5, MW-7, and MW-8 ranged from 241.1 millivolts (mV) to 269.2 
mV (see Table 3). Redox values in the vicinity of former field waste tanks area wells MW-
10, MW-11 A, and MW-12 ranged from 30.2 mV to -118.7 mV. The predominantly 
negative redox values in monitor wells MW-10, MW-11 A, and MW-12 indicate that 
electron acceptors other than dissolved oxygen and nitrate (e.g., ferric iron) are being 
utilized in these areas. 
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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 
dissolved oxygen, nitrate, and ferric iron has occurred. 

The concentration of methane is elevated in former field waste tanks area well MW-10 
relative to the methane concentrations in background well MW-5 and downgradient well 
OW-4 (see Table 5), suggesting that utilization of carbon dioxide may be occurring locally 
in the area of the former field waste tanks. 

6. Fatty acids are formed as hydrocarbons degrade. These fatty acids may dissolve 
carbonates in saturated zone soils, causing alkalinity to increase where biodegradation is 
occurring. The alkalinity data generated during the September 1999 groundwater 
sampling event may also provide evidence that natural attenuation of hydrocarbons is 
occurring. Former field waste tanks area monitor wells MW-10, MW-1 IA, and MW-12 
displayed elevated alkalinity levels relative to all wells at the facility, suggesting that 
natural attenuation of hydrocarbons is occurring in the vicinity of these wells. 

The sulfate data presented in Table 5 displays no discernable trend, indicating that sulfate in not 

being utilized during intrinsic bioremediation. 

Therefore, it appears that DO, nitrate, and ferric iron are supplying adequate electron acceptors to 

facilitate natural attenuation. In addition, carbon dioxide may be acting as an electron acceptor in 

the vicinity of monitor well MW-10, as indicated by an elevated dissolved methane concentration in 

that well. 

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

former field waste tanks area wells, downgradient well OW-4, and in background monitor well 

MW-5. 
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3.0 REMEDIATION SYSTEM 

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

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

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

of a biosparging system. The biosparging system simultaneously treats volatile and semivolatile 

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

moisture (i.e., dissolved phase) within the capillary fringe and vadose zone. Additionally, the 

biosparging system removes volatile and semivolatile contaminants from the saturated zone. The 

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

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

saturated zone increases the dissolved oxygen concentration in groundwater and in soil moisture 

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

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

flushing of air also strips volatile and semivolatile contaminants. 

3.1 System Installation and Effectiveness 

The NMOCD approved the RAP on August 11, 1994. Installation activities for the biosparging 

system were conducted August 2 through 24, 1995. Nineteen combined injection and extraction 

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

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

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

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

near the center of the plume associated with the former fueling system. These injection wells were 

constructed such that a 10-foot screen submergence was achieved, thereby providing treatment to 

an expanded vertical interval of the aquifer in that area. Injection wells AI-20 through AI-24 are 

supplied by a separate blower than the one used to supply injection wells AJ-1 through AI-19 in 

order to avoid short-circuiting to wells with less screen submergence. Three additional vapor 

extraction wells, VE-5 through VE-7, were also installed in February 1998. The new injection and 
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extraction wells were brought on-line on March 10, 1998, and operation of injection wells AI-1 

through AI-19, which had been suspended on February 19, 1998, was resumed on March 24, 1998. 

Benzene, TPH, and total BTEX concentrations measured in monitor well MW-1 during the 

September 1999 groundwater sampling event display a decline relative to concentrations of these 

parameters prior to installation of injection wells AI-20 through AI-24 in February 1998. Benzene 

concentrations dropped from 7.6 mg/L in December 1997 to less than 0.001 mg/L during the 

December 1998 through September 1999 sampling events. Total BTEX concentrations have 

dropped from 30.6 mg/L to non-detectable levels between December 1997 and September 1999. 

TPH concentrations in MW-1 decreased from 82 mg/L to non-detectable levels during this time 

period. 

Benzene concentrations have decreased from 0.240 mg/L in monitor well MW-3 and 0.230 mg/L 

in monitor well MW-4 to less than 0.001 mg/L in both wells between December 1997 and 

September 1999. Similarly, total BTEX concentrations have decreased from 1.930 mg/L to non-

detectable levels in monitor well MW-3 and from 4.250 mg/L to 0.016 mg/L in monitor well 

MW-4 between December 1997 and September 1999. TPH concentrations in monitor well MW-

3 dropped from 5.89 mg/L to non-detectable levels during this time period, and TPH 

concentrations in MW-4 have declined from 19.7 mg/L to 0.52 mg/L. These decreases are 

attributable to increased air flow being applied to the aquifer through air injection wells AI-20 

through AI-24. 

Similarly, the application of increased air flow to Lateral No. 1 injection wells AV-16 and AV-17 in 

mid-July 1999 resulted in a substantial decrease in the concentrations of benzene and total BTEX in 

monitor well MW-13 between July 2, 1999 and on September 14, 1999. 

A graph showing the calculated dissolved-phase benzene mass in the western plume versus time 

is presented in Figure 5. This graph shows that the plume mass was increasing up until 

December 1995, when the biosparging system was installed. This increase was probably due to 

benzene loading to groundwater from vadose zone soils. The benzene mass then decreased 
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steadily after installation of the biosparging system. The plume mass has continued to decrease 

since the system modifications were implemented in February 1998. This indicates that the 

system modifications have been effective in increasing benzene removal from groundwater in the 

center of the former western plume area. 

3.2 Air Emissions 

The vapors recovered during the extraction process are discharged to the atmosphere in accordance 

with the State of New Mexico Air Quality Regulations. Following initial system startup operations, 

effluent air samples were collected on a monthly basis from the recovered vapors to monitor the 

bioremediation process and emission rate. Upon receiving a determination from the State of New 

Mexico that an air permit was not required, effluent air samples were collected and analyzed 

voluntarily on a quarterly basis through July 1997. The air samples were analyzed for TPH using 

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

EPA Method 5030/8020 (modified). 

The analytical results demonstrated a significant reduction in hydrocarbon vapor concentrations and 

emissions rates between November 1995 and July 1997. Total BTEX concentrations decreased 

from 391 parts per million by volume (ppmv) in November 1995 to 17.3 ppmv in July 1997. The 

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

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

Volatile Organic Compound (VOC) emissions rate decreased from 3.21 lb/hour to 0.08 lb/hour. 

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

of a field monitoring instrument utilizing a flame ionization detector (FID) to measure the VOC 

concentration in the vapors commenced in September 1997. The VOC measurements collected 

using the FTD correspond to TPH concentrations previously determined in the analytical laboratory. 

The VOC concentration measured using the FID during the September 1999 sampling event was 

12.5 parts per million by volume (ppmv). 
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The TPH concentration of 12.5 ppmv measured during the September 1999 sampling event shows a 

substantial drop from the 1500 ppmv TPH discharge rate observed during the March 24, 1998 

groundwater sampling event. The September 1999 TPH discharge rate of 12.5 ppmv is comparable 

to TPH concentrations measured during the time period from August 1996 through December 

1997, prior to the system modifications performed in February and March 1998. The increased 

TPH concentration observed in the March 1998 event relative to the time period from August 1997 

through December 1997 is believed to be a result of the addition of air injection wells AI-20 

through AI-24 to the biosparging system. However, discharge rates have returned to more typical 

levels during the period from June 1998 through September 1999. 

The VOC emissions rate calculated for the September 1999 groundwater sampling event was 0.02 

pound per hour (lb/hour). This emission rate is below the regulatory limit of 10 lb/hour for VOCs. 

The September 1999 VOC emissions rate is typical of VOC emissions rates during the time period 

of August 1996 through December 1997, and represents a substantial drop from the 1.91 lb/hour 

VOC emissions rate calculated for the March 1998 sampling event. Discharge rates have varied 

between 0.02 lb/hour and 0.33 lb/hour during the time period of June 1998 through September 

1999. 

A cumulative summary of analytical results for air emissions monitoring is included in Table 6. 

These results are based on both laboratory and field analyses. 

The initial increase in mass transfer rates after system modification was indicative of increased 

stripping of hydrocarbons within soil and groundwater from pathways that were not in contact with 

injected air prior to the system modification. The subsequent decrease in mass transfer, in concert 

with plume mass calculations shown in Figure 5, indicate that the overall contaminant mass has 

been reduced by operation of the biosparging system. 
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4.0 CONCLUSIONS AND RECOMMENDATIONS 

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

September 1999 groundwater sampling event at the BJ Services Hobbs, New Mexico facility. 

4.1 Conclusions 

• Groundwater flow was to the east-northeast at an average hydraulic gradient of 0.006 ft/ft. 

• Dissolved benzene, BTEX, and TPH concentrations in monitor wells MW-1, MW-3 and 
MW-4, which are located at the former fueling system area, continued to decline and are 
below applicable standards. 

• Benzene concentrations in all monitor wells at the facility except MW-12 and MW-13 are at 
or below the New Mexico WQCC standard of 0.01 mg/L for benzene. 

• Increases in air flow rates to biosparge injection wells AI-16 and AI-17 have resulted in 
substantially decreased benzene and total BTEX concentrations in monitor well MW-13 
between July 2, 1999 and September 14, 1999. 

• No BTEX or TPH constituents have been detected in monitor well MW-12D, which is 
screened at a depth of approximately 20 to 30 feet below the top of the uppermost aquifer at 
the facility. Comparison of this data to BTEX and TPH concentrations in adjacent monitor 
well MW-12, which is screened in the uppermost portion of the aquifer, suggests that 
hydrocarbon impact to groundwater, where present at the facility, is limited to the 
uppermost portion of the aquifer. 

• Natural attenuation processes appear to be occurring to reduce hydrocarbon concentrations 
in monitor wells MW-10 and MW-11 A, which are located in the vicinity of the former field 
waste tanks that were removed in March 1997. 

4.2 Recommendations 

• Maintain the increased air injection rate to wells AV-16 and AV-17 in the easternmost 
lateral of the biosparging system in order to exert optimal remedial pressure in the 
recalcitrant eastern area of the west plume. 

• Continue the quarterly groundwater sampling program and the operation and maintenance 
of the biosparging system. 
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Continue monitoring hydrocarbon emissions on a quarterly basis using a calibrated field 
FID. 

• Continue monitoring for natural attenuation parameters in monitor wells MW-5, MW-10, 
MW-11 A, MW-12, MW-12D, and OW-4. 

• Convert from quarterly monitoring to annual monitoring for monitor wells MW-1, MW-8, 
and MW-9. Benzene concentrations in monitor wells MW-1 and MW-9 have not exceeded 
fhe New Mexico WQCC benzene standard of 0.01 mg/L for five and ten quarters, 
respectively; benzene has not been detected in monitor well MW-8 since August 1995. 
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Table 1 
Site Chronology 

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

Date Activity 

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

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

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

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

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

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

July 29 -

August 10, 1992 

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

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

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

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

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

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

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

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

June 8, 1993 USTank Management, Inc. conducted a non-volumetric tank system 
tightness test on the diesel and unleaded gasoline aboveground storage 

1 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 the 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 injection wells AI-20 through AI-24. 

March 10, 1998 Operation of air injection wells AI-20 through AI-24 commenced. 

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

March 24, 1998 Operation of previously existing injection 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. 

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. 
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Table 1 (Continued) 
Site Chronology 

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

Date Activity 

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. 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Free Product 
Date Depth to Thickness GW Elevation 

Monitoring Well TOC Elevation Measured GW (ft) (ft) (ft MSL) Comments 

MW-1 
3,647.53 8/10/92 53.22 0.00 3,594.31 (1) 
3,647.53 2/9/93 53.03 0.00 3,594.50 

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

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

3,647.53 5/3/95 54.64 0.20 3,593.05 (2) 
3,647.53 7/31/95 54.14 0.00 3,593.39 

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

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

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

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

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

3,647.53 3/12/97 55.70 0.27 3,592.05 (3) 
3,647.53 6/12/97 55.08 0.02 3,592.47 

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

3,647.53 12/10/97 55.46 0.00 3,592.07 PSH Sheen 

3,647.53 3/24/98 55.81 0.00 3,591.72 PSH Sheen 

3,647.53 6/23/98 56.38 0.06 3,591.20 

3,647.53 9/30/98 56.82 0.00 3,590.71 PSH Sheen 

3,647.53 12/9/98 57.05 0.00 3,590.48 

3,647.53 3/10/99 57.45 0.00 3,590.08 

3,647.53 6/10/99 58.02 0.00 3,589.51 

3,647.53 7/2/99 57.90 0.00 3,589.63 

3,647.53 9/14/99 58.14 0.00 3,589.39 

3,647.59 8/10/92 52.82 0.00 3,594.77 0) 
3,644.84 2/9/93 49.60 0.00 3,595.24 

3,644.84 8/18/93 49.71 0.00 3,595.13 

3,644.84 1/26/94 

5/3/95 

49.97 0.00 3,594.87 

(4),(5) 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Free Product 
Date Depth to Thickness GW Elevation 

Monitoring Well TOC Elevation Measured GW (ft) (ft) (ft MSL) Comments 

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

3,647.68 2/9/93 52.72 0.00 3,594.96 

3,647.68 8/18/93 52.82 0.00 3,594.86 

3,647.68 1/26/94 53.05 0.00 3,594.63 

3,647.68 5/3/95 54.31 0.00 3,593.37 

3,645.00 7/31/95 51.24 0.00 3,593.76 

3,645.00 11/14/95 51.10 0.00 3,593.90 

3,645.00 2/23/96 51.68 0.00 3,593.32 

3,645.00 5/31/96 51.45 0.00 3,593.55 

3,645.00 8/23/96 51.55 0.00 3,593.45 

3,645.00 12/2/96 52.23 0.00 3,592.77 

3,645.00 3/12/97 52.67 0.00 3,592.33 

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

3,645.00 9/11/97 52.71 0.00 3,592.29 

3,645.00 12/10/97 52.89 0.00 3,592.11 

3,645.00 3/23/98 53.22 0.00 3,591.78 

3,645.00 6/23/98 53.66 0.00 3,591.34 

3,645.00 9/30/98 54.06 0.00 3,590.94 

3,645.00 12/9/98 54.36 0.00 3,590.64 

3,645.00 3/10/99 54.72 0.00 3,590.28 

3,645.00 6/10/99 55.17 0.00 3,589.83 

3,645.00 7/2/99 55.15 0.00 3,589.85 

3,645.00 9/14/99 55.42 0.00 3,589.58 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitoring Well TOC Elevation 
Date 

Measured 
Depth to 
GW (ft) 

Free Product 
Thickness 

(ft) 
GW Elevation 

(ft MSL) Comments 

MW-4 
3,645.28 8/10/92 50.55 0.00 3,594.73 

3,645.28 2/9/93 50.26 0.00 3,595.02 

3,645.28 8/18/93 50.38 0.00 3,594.90 

3,645.28 1/26/94 50.90 0.30 3,594.63 

3,645.28 5/3/95 51.51 0.45 3,594.14 

3,645.28 7/31/95 51.74 0.26 3,593.75 

3,645.28 11/14/95 51.03 0.00 3,594.25 

3,645.28 2/23/96 51.65 0.01 3,593.64 

3,645.28 5/31/96 51.48 0.00 3,593.80 

3,645.28 8/23/96 53.49 0.00 3,591.79 

3,645.28 12/2/96 52.32 0.00 3,592.96 

3,645.28 3/12/97 52.74 0.05 3,592.58 

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

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

3,645.28 12/10/97 52.89 0.00 3,592.39 

3,645.28 3/24/98 53.20 0.25 3,592.29 

3,645.28 6/23/98 53.82 0.22 3,591.64 

3,645.28 9/30/98 53.96 0.00 3,591.32 

3,645.28 12/9/98 54.27 0.00 3,591.01 

3,645.28 3/10/99 54.69 0.04 3,590.62 

3,645.28 6/10/99 55.07 0.00 3,590.21 

3,645.28 7/2/99 55.10 0.00 3,590.18 

3,645.28 9/14/99 55.33 0.00 3,589.95 

(1) 

(3) 

PSH Sheen 

200 ml PSH 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Free Product 
Date Depth to Thickness GW Elevation 

Monitoring Well TOC Elevation Measured GW (ft) (ft) (ft MSL) Comments 

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

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

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

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

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

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

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

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

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

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

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

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

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

3,647.72 9/12/97 54.29 0.00 3,593.43 

3,647.72 12/10/97 54.66 0.00 3,593.06 

3,647.72 3/23/98 55.05 0.00 3,592.67 

3,647.72 6/23/98 55.44 0.00 3,592.28 

3,647.72 9/30/98 55.65 0.00 3,592.07 

3,647.72 12/9/98 56.00 0.00 3,591.72 

3,647.72 3/9/99 56.45 0.00 3,591.27 

3,647.72 6/10/99 56.91 0.00 3,590.81 

3,647.72 7/2/99 56.93 0.00 3,590.79 

3,647.72 9/14/99 57.12 0.00 3,590.60 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Free Product 
Date Depth to Thickness GW Elevation 

Monitoring Well TOC Elevation Measured GW (ft) (ft) (ft MSL) Comments 

MW-6 
3,644.74 2/9/93 50.58 0.00 3,594.16 

3,644.74 8/18/93 50.78 0.00 3,593.96 

3,644.74 1/26/94 51.00 0.00 3,593.74 

3,644.74 5/3/95 52.63 0.00 3,592.11 

3,644.74 7/31/95 51.90 O.OO 3,592.84 

3,644.74 11/14/95 51.19 0.00 3,593.55 

3,644.74 2/23/96 52.10 0.00 3,592.64 

3,644.74 5/31/96 51.76 0.00 3,592.98 

3,644.74 8/23/96 51.63 0.00 3,593.11 

3,644.74 12/2/96 52.85 0.00 3,591.89 

3,644.74 3/12/97 53.55 0.00 3,591.19 

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

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

3,644.74 12/10/97 53.27 0.00 3,591.47 

3,644.74 3/23/98 53.56 0.00 3,591.18 

3,644.74 6/23/98 52.88 0.00 3,591.86 

3,644.74 9/30/98 54.89 0.00 3,589.85 

3,644.74 12/9/98 54.57 0.00 3,590.17 

3,644.74 3/10/99 

7/2/99 

55.10 0.00 3,589.64 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Free Product 
Date Depth to Thickness GW Elevation 

Monitoring Well TOC Elevation Measured GW (ft) (ft) (ft MSL) Comments 

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

3,644.55 8/18/93 50.74 0.00 3,593.81 

3,644.55 1/26/94 51.01 0.00 3,593.54 

3,644.55 5/3/95 52.25 0.00 3,592.30 

3,644.55 7/31/95 51.92 0.00 3,592.63 

3,644.55 11/14/95 51.48 0.00 3,593.07 

3,644.55 2/23/96 52.15 0.00 3,592.40 

3,644.55 5/31/96 51.78 0.00 3,592.77 

3,644.55 8/23/96 52.02 0.00 3,592.53 

3,644.55 12/2/96 52.52 0.00 3,592.03 

3,644.55 3/12/97 52.99 0.00 3,591.56 

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

3,644.55 9/11/97 53.00 0.00 3,591.55 

3,644.55 12/10/97 53.28 0.00 3,591.27 

3,644.55 3/23/98 53.59 0.00 3,590.96 

3,644.55 6/23/98 54.20 0.00 3,590.35 

3,644.55 9/30/98 54.54 0.00 3,590.01 

3,644.55 12/9/98 54.74 0.00 3,589.81 

3,644.55 3/9/99 55.15 0.00 3,589.40 

3,644.55 6/10/99 55.66 0.00 3,588.89 

3,644.55 7/2/99 55.73 0.00 3,588.82 

3,644.55 9/13/99 55.94 0.00 3,588.61 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Free Product 
Date Depth to Thickness GW Elevation 

Monitoring Well TOC Elevation Measured GW (ft) (ft) (ft MSL) Comments 

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

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

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

3,644.87 5/3/95 52.15 0.00 3,592.72 

3,644.87 7/31/95 51.77 0.00 3,593.10 

3,644.87 11/14/95 51.37 0.00 3,593.50 

3,644.87 2/23/96 52.17 0.00 3,592.70 

3,644.87 5/31/96 51.55 0.00 3,593.32 

3,644.87 8/23/96 51.92 0.00 3,592.95 

3,644.87 12/2/96 52.43 0.00 3,592.44 

3,644.87 3/12/97 52.93 0.00 3,591.94 

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

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

3,644.87 12/10/97 53.15 0.00 3,591.72 

3,644.87 3/23/98 53.51 0.00 3,591.36 

3,644.87 6/23/98 54.01 0.00 3,590.86 

3,644.87 9/30/98 54.35 0.00 3,590.52 

3,644.87 12/9/98 54.60 o.oo 3,590.27 

3,644.87 3/9/99 55.00 0.00 3,589.87 

3,644.87 6/10/99 55.56 0.00 3,589.31 

3,644.87 7/2/99 55.57 0.00 3,589.30 

3,644.87 9/13/99 55.72 0.00 3,589.15 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Free Product 
Date Depth to Thickness GW Elevation 

Monitoring Well TOC Elevation Measured GW (ft) (ft) (ft MSL) Comments 

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

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

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

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

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

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

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

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

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

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

3,644.78 3/12/97 52.21 0.05 3,592.61 (3) 
3,644.78 6/12/97 52.10 0.00 3,592.68 PSH Sheen 

3,644.78 9/12/97 51.95 0.00 3,592.83 PSH Sheen 

3,644.78 12/10/97 52.37 0.00 3,592.41 Slight Sheen 

3,644.78 3/23/98 52.68 0.00 3,592.10 Slight Sheen 

3,644.78 6/23/98 53.08 0.00 3,591.70 PSH Sheen 

3,644.78 9/30/98 53.39 0.01 3,591.40 PSH Sheen 

3,644.78 12/9/98 53.68 0.00 3,591.10 

3,644.78 3/10/99 54.15 0.00 3,590.63 

3,644.78 6/10/99 54.68 0.00 3,590.10 

3,644.78 7/2/99 54.71 0.00 3,590.07 

3,644.78 9/13/99 54.71 0.00 3,590.07 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitoring Well TOC Elevation 
Date 

Measured 
Depth to 
GW (ft) 

Free Product 
Thickness 

(ft) 
GW Elevation 

(ft MSL) Comments 

MW-10 
3,644.47 8/18/93 51.54 0.00 3,592.93 (1) 
3,644.47 1/26/94 51.90 0.00 3,592.57 

3,644.47 5/3/95 52.97 0.00 3,591.50 

3,644.47 7/31/95 52.87 0.00 3,591.60 

3,644.47 11/14/95 52.51 0.00 3,591.96 

3,644.47 2/23/96 53.05 0.00 3,591.42 

3,644.47 5/31/96 52.79 0.00 3,591.68 

3,644.47 8/23/96 53.03 0.00 3,591.44 

3,644.47 12/2/96 53.41 0.00 3,591.06 

3,644.47 3/12/97 54.21 0.00 3,590.26 (3) 
3,644.47 6/12/97 53.99 0.00 3,590.48 

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

3,644.47 12/10/97 54.12 0.00 3,590.35 

3,644.47 3/23/98 54.51 0.00 3,589.96 

3,644.47 6/23/98 55.12 0.00 3,589.35 

3,644.47 9/30/98 55.61 0.00 3,588.86 

3,644.47 12/9/98 55.80 0.00 3,588.67 

3,644.47 3/9/99 56.09 0.00 3,588.38 

3,644.47 6/10/99 56.60 0.00 3,587.87 

3,644.47 7/2/99 56.64 0.00 3,587.83 

3,644.47 9/14/99 56.91 0.00 3,587.56 

MW-11 
3,643.78 8/18/93 51.92 0.00 3,591.86 (D 
3,643.78 1/26/94 52.32 0.00 3,591.46 

3,643.78 5/3/95 53.38 0.00 3,590.40 

3,643.78 7/31/95 53.35 0.00 3,590.43 

3,643.78 11/14/95 52.96 0.00 3,590.82 

3,643.78 2/23/96 53.50 0.00 3,590.28 

3,643.78 5/31/96 53.25 0.00 3,590.53 

3,643.78 8/23/96 53.49 0.00 3,590.29 

3,643.78 12/2/96 53.79 0.00 3,589.99 

3,643.78 3/12/97 53.81 0.00 3,589.97 (3) 

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

3,643.78 9/12/97 

12/10/97 

52.93 0.00 3,590.85 

(5).(6) 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitoring Well TOC Elevation 
Date 

Measured 
Depth to 
GW (ft) 

Free Product 
Thickness 

(ft) 
GW Elevation 

(ft MSL) Comments 

MW-11 A 
3,644.24 3/23/98 54.79 0.00 3,589.45 (7) 

3,644.24 6/23/98 55.43 0.00 3,588.81 

3,644.24 9/30/98 55.96 0.00 3,588.28 

3,644.24 12/9/98 56.13 0.00 3,588.11 

3,644.24 3/10/99 56.43 0.00 3,587.81 

3,644.24 6/10/99 56.94 0.00 3,587.30 

3,644.24 7/2/99 57.01 0.00 3,587.23 

3,644.24 9/14/99 57.36 0.00 3,586.88 

MW-12 
3,644.29 3/23/98 54.72 0.00 3,589.57 (7) 
3,644.29 6/23/98 55.48 0.00 3,588.81 

3,644.29 9/30/98 56.02 0.00 3,588.27 

3,644.29 12/9/98 56.17 0.00 3,588.12 

3,644.29 3/10/99 56.45 0.00 3,587.84 

3,644.29 6/10/99 56.97 0.00 3,587.32 

3,644.29 7/2/99 56.99 0.00 3,587.30 

3,644.29 9/14/99 57.41 0.00 3,586.88 

MW-12D 
3,644.38 7/2/99 57.13 0.00 3,587.25 (8) 
3,644.38 9/14/99 57.74 0.00 3,586.64 

MW-13 
3,645.52 7/2/99 56.60 0.00 3,588.92 O) 
3,645.52 9/14/99 56.92 0.00 3,588.60 

OW-4 
3,644.06 7/2/99 58.18 0.00 3,585.88 (8) 
3,644.06 9/14/99 58.63 0.00 3,585.43 

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

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

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

(4) MW-2 could not be located after January, 1994. 

(5) Well plugged and abandonned July 2, 1999. 

(6) MW-11 could not be located after September 12, 1997. 

(7) TOC elevations for MW-11A and MW-12 estimated relative to TOC elevation for MW-10. 

(8) TOC elevations for MW-12D and OW-4 estimated relative to TOC elevation for MW-12. 

(9) TOC elevation for MW-13 estimated relative to TOC elevation for MW-7. 
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Table 3 
Field Screening Results for Groundwater Samples 

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

Cumulative Dissolved Ferrous 

Monitor Date Gallons PH Temperature Conductivity Redox Oxygen Iron Alkalinity 

Well Measured Removed oC (umhos) (mV) (nig/L) (mg/L) (mg/L) 

MW-I 9/14/99 0 7.76 21.12 970 150,4 5,22 NM NM 

0.5 7.62 22.74 921 160,9 3,87 NM NM 

1.0 7.55 21.21 897 165,2 3.86 NM NM 

1.5 7.55 20.87 916 165,5 3.78 NM NM 

2.0 7.56 20.56 912 165.9 3 89 0.0 120 

MW-3 09/14/99 0 7.61 20.20 1361 26.6 5.44 NM NM 

0.5 7.27 19.42 1394 74.5 3.60 NM NM 
1.0 7.17 19.60 1407 100.9 3.32 NM NM 

1.5 7.15 19.92 1421 108.6 3,39 NM NM 

2.0 7.15 20.10 1433 109.8 3.27 0.0 280 

MW-4 09/14/99 0 7.68 22,61 1371 103.2 7.12 NM NM 

0.5 7.51 19.23 1321 27.4 3.35 NM NM 

1.0 7.37 20.10 1301 3 4 3.19 NM NM 

1.5 7.36 20.22 1304 9.4 3.31 NM NM 

2.0 7.36 20.49 1290 13.1 3 65 0.0 220 

MW-5 09/14/99 0 7.68 18.88 1403 256.2 8.39 NM NM 

1.0 7.58 19.02 1399 258.9 8.28 NM NM 
2.0 7.48 19.04 1398 261.7 8.06 NM NM 

2.5 7.31 19.13 1364 269.0 7.39 NM NM 
3.0 7.31 19.16 1360 269.2 7.36 0.0 240 

MW-7 09/13/99 0 7.68 24.11 1420 237 7.83 NM NM 
0.5 7.04 23.16 1585 249 6.88 NM NM 
1.0 6.82 23.05 1644 259.1 6.19 NM NM 

1.5 6.79 23.21 1646 261 6.27 NM NM 
1.7 679 23.25 1644 262.7 6 34 0 360 

MW-8 09/13/99 0 6.91 27.50 1656 259.2 6.22 NM NM 
0.5 7.27 23.40 1660 240.7 7.33 NM NM 

1.0 7.14 22.80 1667 244.1 5.89 NM NM 
1.5 6 96 22.18 1661 240.9 2.92 NM NM 
2.0 697 22.17 1658 241.1 2.88 0.0 300 

MW-9 09/13/99 0 8.15 23.09 1388 257.2 5.31 NM NM 
0.5 7.24 20.56 1311 256.5 2.97 NM NM 
1.0 7.22 21.08 1310 256.7 3.04 NM NM 
1.5 7.21 21.15 1311 257.9 2.91 NM NM 
2.0 7.25 21 79 1284 258 5.29 2.0 320 

MW-10 09/14/99 0 7.05 23,73 2423 -80.8 4.87 NM NM 
0.5 7.02 23.25 2449 -84.1 4.76 NM NM 
1.0 699 22.12 2476 -90.8 4.58 NM NM 
1.5 6.96 22.36 2456 -92.2 4.63 NM NM 
2.0 6.91 22.48 2456 -92.1 4.98 6.0 1665 

MW-11 A 09/13/99 0 6,69 23.18 4334 71.8 5.12 NM NM 

NM 6,69 23.0 4566 55.1 4.97 NM NM 
NM 6.69 23,1 4683 36.2 6.20 NM NM 
NM 6.69 23,21 4693 33,3 6.13 NM NM 
NM 6 69 23.36 4698 30.2 6.07 8.0 1665 

MW-12 09/14/99 0 7.51 23.74 1193 32,3 6,27 NM NM 
0.5 7.14 22.31 1939 -89.7 4.99 NM NM 
1.0 7.11 21,19 2005 -110.2 3.14 NM NM 
1.5 7.09 21.30 2061 -116.7 2.69 NM NM 
2.0 7.06 21.34 2180 -U8.7 2,41 6 1665 

MW-12D 09/14/99 0 7.73 20.93 893 259.7 7.64 NM NM 
1.0 7.81 20,36 1215 -58.2 1.49 NM N M 
2.5 7.81 20.49 1237 -92.1 1.04 NM NM 
4.0 7.78 20,60 1247 452.5 0.94 NM NM 
5.5 7.77 20.65 1248 -155.4 0.84 0.0 340 

MW-13 09/14/99 0 7.50 24.09 2106 -87.0 5.07 NM NM 
0.5 7.47 21.34 2146 -95.9 3.07 NM NM 
1.0 7.35 20.64 2156 -98.4 1.40 NM NM 
1.5 7.31 20.45 2151 -105.7 1.28 NM NM 
2.0 7.31 20.42 2149 -106.2 1.23 NM NM 

OW-4 09/14/99 0 7.40 22.16 1624 139.6 7.63 NM NM 
1.0 7.13 19.15 1734 165.9 7.67 NM NM 
2.0 7.08 19.21 1738 175.0 7.67 NM NM 
3.0 7.06 19.42 1730 182.1 7.74 NM NM 
4.0 7,05 19.80 1722 185.9 7.73 0.0 340 

MW-2 not operative after January 1994; P&A'd 7/1/99. 

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

MW-11 not operative after September 1997; P&A'd 7/1/99. 

NM=Not Measured 
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Table 4 

Cumulative Analytical Results for Groundwater Samples 

Hobbs, New Mexico Facility 

BJ Services Company, U.S.A. 

Monitor 

Well 

Sample 

Date 

Sample 

Type 

Benzene Toluene Ethylbenzene Xylenes TPH-D TPH-G Monitor 

Well 

Sample 

Date 

Sample 

Type micrograms per liter, ug/l milligrams per liter, mg/L 
MW-1 

8/10/92 Regular 5550 12090 2160 7370 NA NA 
2/9/93 Regular 2100 6500 1300 7400 NA NA 
8/19/93 Regular 3200 7300 1200 3700 NA NA 
1/27/94 Regular 1930 4580 672 2390 NA NA 
5/3/95 Regular NSP NSP NSP NSP NA NSP 
8/1/95 Regular 390 1300 230 800 NA 5.7 

11/15/95 Regular 880 1800 300 970 NA 6.8 
2/23/96 Regular 1500 3700 620 2200 NA 21 
5/31/96 Regular 1100 1700 380 990 NA 7.5 
8/23/96 Regular 1800 3300 570 2100 NA 17 
12/2/96 Regular 5600 9600 2100 9600 100 64 
3/12/97 Regular 5500 9700 2600 8200 22 62 
6/12/97 Regular 5300 34000 7500 27000 180 160 
9/12/97 Regular 1800 4400 1000 3000 23 21 
12/10/97 Regular 7600 12000 2800 8200 11 71 
3/24/98 Regular 4800 7200 1200 2400 4.2 38 
6/23/98 Regular 53 680 580 1400 1.4 9.2 
09/30/98 Regular 3.2 90 280 970 2.5 3.6 
12/10/98 Regular O.O 1.5 17 110 1.4 0.31 
03/10/99 Regular <1.0 <1.0 8.2 110 0.62 0.85 
03/10/99 Duplicate <1.0 <1.0 7.9 110 0.66 0.84 
06/10/99 Regular <1.0 1.1 O.O 28 0.53 0.55 
06/10/99 Duplicate <1.0 1.8 O.O 41 0.69 0.76 
09/14/99 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 <0.10 

MW-2 1 

8/10/92 Regular 14.9 <4 <4 <4 NA NA 
2/9/93 Regular <2 <2 <2 <6 NA NA 
8/19/93 Regular 100 12 3 13 NA NA 
1/27/94 Regular < 1 1.2 2 2.5 NA NA 

MW-3 

8/10/92 Regular 304.9 2099 6760 1586 NA NA 
2/9/93 Regular 130 < 10 < 10 190 NA NA 
8/19/93 Regular 560 3100 630 1900 NA NA 
1/27/94 Regular 1070 5380 510 3120 NA NA 
5/4/95 Regular 770 3300 470 1800 NA NA 
8/1/95 Regular 490 2900 890 1600 NA 14 

11/15/95 Regular 250 1000 180 440 NA 2.9 
2/23/96 Regular 120 810 170 560 NA 4 
5/31/96 Regular 670 3900 1200 2300 NA 15 
8/23/96 Regular 330 2200 590 1500 NA 12 
12/2/96 Regular 220 1800 670 1000 0.89 7.4 
3/12/97 Regular 370 2000 960 1400 1.8 11 
6/12/97 Regular 860 4800 1700 2600 1.9 20 
9/11/97 Regular 770 3000 1600 1900 1.6 16 
12/10/97 Regular 240 740 500 450 0.59 5.3 
3/24/98 Regular 140 630 360 310 0.56 3.9 
6/23/98 Regular 100 720 350 490 0.40 4.9 
09/30/98 Regular 42 470 450 530 1.0 3.8 
12/10/98 Regular 13 220 160 290 1.3 0.43 
03/10/99 Regular 3.2 7.4 42 32 0.2 0.44 
06/10/99 Regular 1.7 3.1 O.O 36 <0.20 0.18 
09/14/99 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 <0.10 
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Table 4 

Cumulative Analytical Results for Groundwater Samples 

Hobbs, New Mexico Facility 

BJ Services Company, U.S.A. 

Monitor 

Well 

Sample 

Date 

Sample 

Type 

Benzene Toluene Ethylbenzene Xylenes TPH-D TPH-G Monitor 

Well 

Sample 

Date 

Sample 

Type micrograms per liter, ug/l milligrams per liter, mg/L 
MW-4 

8/10/92 Regular 2594 10360 2160 6740 NA NA 
2/9/93 Regular 5200 15000 2200 10000 NA NA 
8/19/93 Regular 3000 12000 <2000 7000 NA NA 
1/27/94 Regular NSP NSP NSP NSP NA NSP 
5/3/95 Regular NSP NSP NSP NSP NA NSP 
8/1/95 Regular 5700 17000 3500 13000 NA 120 

11/15/95 Regular 490 1600 310 1100 NA 5.2 
2/23/96 Regular 360 2800 560 2500 NA 18 
5/31/96 Regular 84 830 280 1100 NA 6.2 
8/23/96 Regular 110 1400 430 1800 NA 9.8 
12/2/96 Regular 190 2000 1800 7200 56 43 
3/12/97 Regular 220 1500 1500 4400 27 27 
6/12/97 Regular 47 270 360 950 2.5 6.2 
9/12/97 Regular 92 840 670 2100 15 7.6 
12/10/97 Regular 230 750 970 2300 3.7 16 
3/24/98 Regular 150 510 270 620 1.2 5.6 
6/23/98 Regular 160 890 590 1600 0.69 10 
09/30/98 Regular 80 180 370 840 2.0 3.9 
12/10/98 Regular 28 70 210 960 9.3 4.3 
12/10/98 Duplicate 26 62 180 830 3.9 4.3 
03/10/99 Regular 8 20 250 1400 13.0 13 
06/10/99 Regular O.O <1.0 12 12 0.44 0.63 
09/14/99 Regular < 1.0 < 1.0 3.3 13.1 0.35 0.17 

MW-5 

8/10/92 Regular <4 <4 <4 <4 NA NA 
2/9/93 Regular <2 <2 <2 <6 NA NA 
8/10/93 Regular <2 <2 <2 <6 NA NA 
1/27/94 Regular 8.7 29.9 4 11.3 NA NA 
5/3/95 Regular 3.7 5.3 0.92 4.6 NA NA 
8/1/95 Regular <0.3 <0.3 <0.3 <0.6 NA NA 

11/15/95 Regular <0.3 1.2 <0.3 1.5 NA NA 
2/23/96 Regular <0.3 <0.3 <0.3 <0.6 NA NA 
5/31/96 Regular 31 86 10 20 NA NA 
8/23/96 Regular <0.3 <0.3 <0.3 <0.6 NA <0.1 
12/2/96 Regular < 1 < 1 < 1 < 1 <0.1 <0.1 
3/12/97 Regular < 1 < 1 < 1 < 1 <0.1 <0.1 
6/12/97 Regular < 1 < 1 < 1 < 1 <0.1 <0.1 
9/12/97 Regular < 1 < 1 < 1 < 1 <0.1 <0.1 
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 
09/30/98 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.20 <0.1 
12/10/98 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.20 <0.1 
03/09/99 Regular <1.0 O.O O.O O.O <0.20 <0.1 
06/10/99 Regular <1.0 O.O O.O O.O <0.20 <0.1 
09/14/99 Regular o.o O.O O.O <2.0 <0.20 <0.10 

MW-6 1 

8/10/92 Regular NS NS NS NS NA NS 
2/9/93 Regular 7000 19000 3100 7200 NA NA 
8/19/93 Regular 8100 19000 3500 6400 NA NA 
1/27/94 Regular 7960 20200 3830 6150 NA NA 
5/4/95 Regular 11000 17000 2900 6000 NA NA 
8/1/95 Regular 8300 12000 2500 5100 NA 60 

11/15/95 Regular 8900 17000 2900 5500 NA 57 
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Table 4 

Cumulative Analytical Results for Groundwater Samples 

Hobbs, New Mexico Facility 

BJ Services Company, U.S.A. 

Monitor 

Well 
Sample 

Date 
Sample 

Type 

Benzene Toluene Ethylbenzene Xylenes TPH-D TPH-G Monitor 

Well 
Sample 

Date 
Sample 

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

2/23/96 Regular 8100 10000 2300 4000 NA 58 
5/31/96 Regular 83 150 15 51 NA 0.57 
5/31/96 Duplicate 87 160 13 47 NA 0.52 

MW-6 1 8/23/96 Regular 31 28 9.4 7.9 NA 0.46 
12/2/96 Regular < 1 < 1 < 1 1.7 5.6 <0.1 
3/12/97 Regular 12 <5 6.8 18 12 <0.5 
6/12/97 Regular 1900 1400 410 310 7.8 7.4 
9/11/97 Regular 1) 1.3 3.4 < 1 1 <0.1 
12/10/97 Regular 3 4.2 1.2 3.9 1.7 0.14 
3/23/98 Regular 3.6 < 1 4 < 1 <0.2 <0.1 
6/23/98 Regular 170 4.1 15 7.2 1.2 0.51 
09/30/98 Regular 1000 420 140 270 4.0 3.3 
12/10/98 Regular 7.6 6.6 1.7 5.8 2.0 <0.1 
03/10/99 Regular 2500 930 590 1400 1 I.O 13 

MW-7 

8/10/92 Regular NS NS NS NS NA NS 
2/9/93 Regular <2 <2 <2 <6 NA NA 
8/19/93 Regular <2 3 <2 <2 NA NA 
1/27/94 Regular 1.1 < 1 < 1 < 1 NA NA 
5/3/95 Regular 52 3.4 0.67 2.8 NA NA 
8/1/95 Regular 22 2.2 0.85 2.8 NA O . l 

11/15/95 Regular 8.4 0.77 <0.3 0.93 NA <0.1 
2/23/96 Regular <0.3 <0.3 <0.3 <0.6 NA <0.1 
2/23/96 Duplicate <0.3 <03 <0.3 <0.6 NA <0.1 
5/31/96 Regular 29 83 10 21 NA 0.25 
8/23/96 Regular <0.3 <0.3 <0.3 <0.6 NA O . l 
12/2/96 Regular < 1 < 1 < 1 < 1 <0.1 <0.1 
3/12/97 Regular < 1 < 1 < 1 < 1 <0.1 <0.1 
6/12/97 Regular < 1 < 1 < 1 < 1 <0.1 <0.1 
9/11/97 Regular < 1 < 1 < 1 < 1 <0.1 <0.1 
12/10/97 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 
3/23/98 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 
6/23/98 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 
09/30/98 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.2O <0.1 
12/10/98 Regular O.O < 1.0 < 1.0 < 1.0 <0.20 <0.1 
03/09/99 Regular O.O O.O O.O O.O 4.7 <0.1 
06/10/99 Regular O.O O.O O.O O.O <0.2O O . l 
09/13/99 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.2O <0.10 

MW-8 

8/10/92 Regular NS NS NS NS NA NS 
2/9/93 Regular <2 <2 <2 <6 NA NA 
8/19/93 Regular <2 <2 <2 <2 NA NA 
1/27/94 Regular < 1 < 1 < 1 < 1 NA NA 
5/3/95 Regular 3 4.9 0.75 3.7 NA NA 
8/1/95 Regular 3.1 1.2 0.47 1.6 NA < 0.001 
8/1/95 Duplicate 3.6 1.5 0.51 1.5 NA <0.1 

11/15/95 Regular <0.3 0.52 <0.3 <0.6 NA <0.1 
2/23/96 Regular <0.3 <0.3 <0.3 <0.6 NA <0.l 
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 O . l 
12/2/96 Regular < 1 < 1 < 1 < 1 <0.1 O . l 
3/12/97 Regular < 1 < 1 < 1 1.8 <0.1 O . l 
6/12/97 Regular < 1 < 1 < 1 < 1 <0.1 O . l 
9/11/97 Regular < 1 < 1 < 1 < 1 0.1 O . l 
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Table 4 

Cumulative Analytical Results for Groundwater Samples 

Hobbs, New Mexico Facility 

BJ Services Company, U.S.A. 

Monitor 

Well 

Sample 

Date 

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

Well 

Sample 

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

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

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

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

09/30/98 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.20 <0.1 

12/10/98 Regular < 1.0 < 1.0 < 1.0 < 1.0 <0.20 <0.1 

03/09/99 Regular O.O <1.0 O.O O.O <0.20 <0.1 

06/10/99 Regular <1.0 <1.0 <1.0 O.O <0.20 O . l 

MW-8 09/13/99 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 <0.10 

MW-9 4/22/93 Regular 570 380 <50 870 NA NA 

7/15/93 Regular 121 7.3 3 458 NA NA 

8/19/93 Regular 390 290 40 250 NA NA 

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

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

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

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

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

2/23/96 Regular 170 18 2.3 160 NA 4.3 
5/31/96 Regular 120 16 3 200 NA NA 

8/23/96 Regular 82 13 6 270 NA 4 
8/23/96 Duplicate 76 14 4.8 250 NA 4.4 
12/2/96 Regular 61 <25 <25 210 2.6 2.8 
12/2/96 Duplicate 86 13 2.4 270 3.7 2.9 
3/12/97 Regular 30 48 420 880 8.2 19 
6/12/97 Regular 4.7 2.1 11 97 2.6 2.2 
6/12/97 Duplicate <5 <5 6.6 69 5.2 1.9 
9/12/97 Regular 2.1 2.3 2.1 120 1.2 1.9 
12/10/97 Regular 4.9 9 6.8 62 0.86 0.92 
3/24/98 Regular < 1 < 1 < 1 26 0.9 1 
6/23/98 Regular 2.4 22 10 36 <0.2 0.25 

09/30/98 Regular 1.1 5.5 21 59 0.27 0.27 
12/10/98 Regular < 1.0 1.9 17 79 5.1 0.25 
03/10/99 Regular <1.0 <I.O 5.7 68 <0.2 0.22 
06/10/99 Regular <1.0 1.8 1.8 71 <0.20 0.43 
09/13/99 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 O.10 

MW-10 

8/19/93 Regular 190 460 <200 240 NA NA 
1/27/94 Regular 13.4 4 5.5 33.6 NA NA 
5/4/95 Regular 980 15 11 84 NA NA 
8/1/95 Regular 1300 32 32 100 NA 3.6 

11/15/95 Regular 1000 24 15 36 NA 1.7 
2/23/96 Regular 810 23 27 44 NA 2.4 
5/31/96 Regular 700 24 34 28 NA 2 
8/23/96 Regular 290 3.4 6.4 13 NA 1.4 
12/2/96 Regular 280 1.3 17 8 0.94 0.97 
3/12/97 Regular 110 <5 17 <5 0.61 0.57 
6/12/97 Regular 150 12 30 <5 0.68 <0.5 
9/12/97 Regular 87 2.3 26 2.7 0.76 0.33 
9/12/97 Duplicate 87 2.4 26 2.8 0.79 0.33 
12/10/97 Regular 41 9.8 12 7.7 1.1 0.28 
12/10/97 Duplicate 36 8.5 10 6.7 1.2 0.24 
3/23/98 Regular 36 <5 5.9 <5 1.6 <0.5 
3/23/98 Duplicate 36 < 1 5.3 1.3 1.7 0.18 
6/23/98 Regular 37 <5 <5 <5 2.1 <0.5 
09/30/98 Regular 84 3.2 30 2.2 1.4 0.36 
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Table 4 

Cumulative Analytical Results for Groundwater Samples 

Hobbs, New Mexico Facility 

BJ Services Company, U.S.A. 

Monitor 

Well 

Sample 

Date 

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

Well 

Sample 

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

12/10/98 Regular 29 1.0 7.0 1.0 0.86 0.18 

03/09/99 Regular 28 <5.0 5.8 <5.0 0.92 <0.5 

06/10/99 Regular 17 <1.0 O.O O.O 0.30 0.16 

09/14/99 Regular 10 < 1.0 < 1.0 <2.0 <0.20 <0.10 

MW-11 ' 

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

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

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

8/1/95 Regular 44 29 5.5 13 NA 0.2 
11/15/95 Regular 190 2.8 6.2 11 NA 0.4 

MW-11 ' 2/23/96 Regular 49 1.2 0.51 4 NA 0.25 

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

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

12/2/96 Regular 970 <5 6 8.1 2 1.3 
3/12/97 Regular 130 <5 13 5.8 0.42 <0.5 

3/12/97 Duplicate 100 <5 10 5.1 0.43 <0.5 

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

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

MW-11 A 

3/24/98 Regular 24 5 <5 <5 0.28 0.14 
6/23/98 Regular 9.9 <5 <5 <5 <0.2 <0.5 

09/30/98 Regular 9.3 3.7 2.2 7.0 <0.20 0.1 

12/10/98 Regular 1.7 <1.0 O.O O.O <0.20 O . l 

03/10/99 Regular <5 <5 <5 <5 0.3 0.5 

06/10/99 Regular <1.0 O.O O.O O.O <0.20 O.10 

09/13/99 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 O.10 

MW-12 

3/24/98 Regular 100 11 6 8 0.29 0.41 
6/23/98 Regular 88 <5 <5 <5 <0.2 <0.5 
6/23/98 Duplicate 89 <5 <5 <5 0.31 <0.5 
09/30/98 Regular 260 3.0 1.2 7.9 <0.20 0.62 
12/10/98 Regular 160 O.O O.O 1.2 0.21 0.36 

03/10/99 Regular 160 1.1 O.O 2.9 0.38 0.45 
06/10/99 Regular 49 1.4 O.O O.O 0.22 0.13 
09/14/99 Regular 75 < 1.0 < 1.0 <2.0 <0.20 0.23 

MW-12D 

07/02/99 Regular < 5 <5 <5 <5 <0.20 O.10 
09/14/99 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 O.10 

MW-13 

07/02/99 Regular 1500 23.0 750 58 2.2 5.1 
09/14/99 Regular 860 16 450 34.4 2.1 3.1 

OW-4 

06/10/99 Regular O.O O.O O.O 4.4 <0.2 O.10 
09/14/99 Regular < 1.0 < 1.0 < 1.0 <2.0 <0.20 O.10 

' Well plugged and abandoned 7/1/99 

NA=Not Analyzed NS=Not Sampled 

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

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

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

(mg/l) 

MW-5 

3/23/98 3.87 190 O.0012 

MW-5 
3/9/99 <0.1 195 O.OO 12 

MW-5 
6/10/99 4.73 209 O.0012 

MW-5 

9/14/99 4.3 210 O.OO 12 

MW-10 

3/23/98 0.07 320 0.91 

MW-10 

6/23/98 O . l 325 0.55 

MW-10 
9/30/98 O. l 204 0.81 

MW-10 12/10/98 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-11 A 

3/23/98 O.05 190 0.14 

MW-11 A 

6/23/98 O . l 225 0.11 

MW-11 A 

9/30/98 0.4 196 0.043 

MW-11 A 
12/10/98 0.7 188 0.033 

MW-11 A 
3/10/99 

O. l 164 
0.094 

MW-11 A 
3/10/99 

O . l 2 2273 
0.094 

MW-11 A 

6/10/99 O. l 181 0.0036 

MW-11 A 

9/13/99 0.22 250 O.0012 

MW-12 

3/23/98 O.05 240 O.0012 

MW-12 

6/23/98 O . l 240 O.OO 12 

MW-12 

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

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

MW-12 
3/10/99 

O. l 137 
O.OO 12 

MW-12 
3/10/99 

O . l 2 1933 
O.OO 12 

MW-12 

6/10/99 O. l 217 O.OO 12 

MW-12 

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

MW-12D 7/2/99 2.1 249 0.0015 MW-12D 
9/14/99 O.10 200 0.0065 

OW-4 6/10/99 3.96 192 O.OO 12 OW-4 
9/14/99 3.5 200 O.0012 

l=By EPA Method 300, except as noted 

2=By EPA Method 353.3 

3=By EPA Method 375.4 
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B R O W N A ii u 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: 

1. PROJECT INFORMATION 
Pro jec t N u m b e r : Task N u m b e r : , 

Cl ient : 

Pro jec t L o c a t i o n : 

Date: ^ A M l 
Personne l : 

W e a t h e r : 

T ime 

2. WELL DATA 
Cas ing D i a m e t e r : , Inches Type : • PVC • Stainless Q Galv. Steel Q Teflon® • Ottier:. 

Sc reen D i a m e t e r : , Inches Type : Q P V C a Stolnless • Galv. Steel • Teflon® • Other:. 

Tota l D e p t h o f W e l l f e e t F rom: Q Top of Well Casing fJOC) Q Top of Protective Casing • Other:. 

D e p t h t o S t a t i c W a t e r f e e t F rom: • Top of Well Cosing fJOC) • Top of Protective Casing Q Other:. 

D e p t h t o P r o d u c t : . f e e t F rom: Q Top of Well Casing (TOC) a Top of Protective Casing Q Other:. 

L e n g t h o f W a t e r C o l u m n : . . fee t Wel l V o l u m e : , . 9oi S c r e e n e d In te rva l ( f r o m GS) : 

Note: 2-Inch well =0.167 gal/ft 4-Inch weU = 0.667 gal/ft 

3. PURGE DATA 
Q Bailer. Size: Q Bladder Pump Q 2" Submersible Pump • 4" Submersible Pump 

Purge M e t h o d : Q centr i fugal Pump Q Peristaltic Pump a Inertlal Uft Pump Q Other: 
E q u i p m e n t M n r t e i r f l 

• Stainless • PVC • Teflon® • Other:. 
Ma te r ia l s : P u m p / B a l l e r Q D e d | c a t e d Q P r e p a r e d Off-Site Q Field C leaned • Disposable 

Ma te r ia l s : R o p e / T u b i n g a Polyethylene • Polypropylene Q Teflon® Q Other: 
w y a Ded ica ted Q Prepared Off-Site • Field Cleaned Q Disposable 

W a s we l l p u r g e d d r y ? a Yes • No P u m p i n g R a t e : oai /mln 

1. 

2 . 

3. 

Time C u m . Gallons 
R e m o v e d 

PH Temp 
Spec. 
Cond . 

Eh 
Dissolved 
Oxygen 

Turbidity 
Other: 

Comments 

— 

/ • * > ^ 

M nt 6 \ ^ — 

M s 
V & 2.3 $k -* 

4. SAMPLING DATA 
Q Bailer. Size: _ 

Method(s): 
Q Bladder Pump Q 2" Submersible Pump • 4" Submersible Pump 

• Peristaltic Pump • Inertial Lift Pump • Other: 

Q Stainless • PVC • Teflon® Q Other: 

a Ded ica ted • Prepared Off-Site • Field Cleoned • Disposable 

• Polyethylene • Polypropylene • Teflon® Q Other: 

Mate r ia l s : P u m p / B a i l e r 

M a t e n a l s : T u b i n g / R o p e Q D e d | c a t e d Q p r e p a r e c | off-Site • Field Cleaned • Disposable 

D e p t h t a W a t e r a t T ime o f S a m p l i n g : F ie ld F i l tered? • Yes • No 

S a m p l e | p : ^ W ^ S a m p l e T ime: / ) - - ^ -* # o f 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 ? Q Yes • No ID:. 

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

Ferrous Iron: m g / L 

D O : 

N i t r a te : 

Su l fa te : 

Alkal in i ty : 

\<4 _ m g / L 

_ m g / L 

. m g / L 

m g / L 

5. COMMENTS 

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



BROWN AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: 

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

Client: 

Project Locat ion: 

Date: Time:. 

Personnel:. 

Weather: 

2. WELL DATA 
Casing Diameter: A, Inches Type: ^PVC • Stainless • Galv. Steel Q Teflon® Q Other:. 

Screen Diameter:. . inches Type: t i PVC Q Stainless • Galv. Steel Q Teflon® • Other:, 

Total Depth of Well : U feet From: • Top of WeB Casing (TOC) Q Top of Protective Casing • Other:. 

Depth to Static Water f ee t From: • Top of Well Cosing (TOC) • Top of Protective Cosing Q Other:. 

Depth to Product : , . feet From: Q Top of Well Cosing (TOC) Q Top of Protective Casing a Other:. 

Length of Water C o l u m n : , feet Well Vo lume: , . 9ol Screened Interval ( from G S ) : _ 
Note: 2-fnch well =0.167 gal/ft 4-inch weU = 0.667 gal/ft 

3. PURGE DATA 
Q Bailer. Size:. • Bladder Pump & 2" Submersible Pump • 4" Submersible Pump 

Purge M e t h o d : Q centrifugal Pump Q Peristaltic Pump • Inertlal Uft Pump Q Other: 

Materials: Pump/Bai ler • Stainless • Teflon® Q Other:. 
Q Dedicated • Prepared Off-Site CjfTleld Cleaned Q Disposable 

. . ^ „ . n„~,-./T, D Polyethylene df Polypropylene Q Teflon® • Other: 
Materials. Rope/Tubing Q D e d ( c a t e d a P f e p a ( e d 0 f f . s t t 9 a F i e i d Cleaned ^ Disposoble 

Was well p u r g e d dry? a Yes • No Pumping Rate:. a-1 . gal/mln 

Equipment Mnrtolfia 

Time Cum. Gallons 
R e m o v e d 

PH Temp 
Spec. 
Cond . 

Eh 
Dissolved 
Oxygen 

Turbidity 
Other: 

Comments 

7-6f 1U1 -+ 

*3W — 

/ . a Vu _> 
C f r v / -

hi j iVXi -* 

v̂~> .* 

4. SAMPLING DATA 
. . ,L 1. . Q Bailer. Size: • Bladder Pump d 2" Submersible Pump a 4" Submersible Pump 
Method(s): ^ 

Materials'. Pump/Bal ler 

• Peristaltic Pump Q Inertial Lift Pump • Other: 

• Stainless d*PVC • Teflon® • Other:. 
Q Dedicated Q Prepared Off-Site d). Field Cleaned • Disposable 

. , , . . x , . ( r i • Polyethylene • Polypropylene Q Teflon® • Other: 
Materials: Tub ing/Rope Q D e d | c Q t e d Q Prepared Off-Site • Field Cleaned di Disposable 

Depth t o Water a t Time of Sampling: 

Sample ID: h ^ ^ ' $ Sample Time: ) J . t > 

Field Filtered? • Yes Q No 

# of Containers: 

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

Geochemica l Analyses 

O . .a. 
Ferrous Iron: mg /L 

DO: 

Nitrate: 

Sulfate: 

1 ss 

Alkalinity: ^kiP 3 

_ m g / L 

_ m g / L 

_ mg/L 

. mg/L 

5. COMMENTS 

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



DROWN AMD 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: ^ ^ ~ L ) 

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

Client: 

Date : , Time; / 3 

Project Locat ion : , 

Personnel: 

Weather: 

2. WELL DATA 
Casing Diameter: JL, Inches Type: r i fpvc • Stainless Q Galv. Steel • Teflon® • Other:. 

Screen Diameter: *~!l Inches Type: r i PVC Q Stainless Q Gotv. Steel Q Teflon® Q Other:. 

Total Depth of Well: feet From: d Top of Well Casing (TOC) Q Top of Protective Casing • Other:. 

Depth to Static Water: f ee t From : ^ Top of Well Casing (TOC) • Top of Protective Casing • Other:. 

Depth to Product:. fee t From: Q Top of Well Casing (TOC) Q Top of Protective Casing Q Other:. 

Length of Water C o l u m n : , feet Well Volume:. . gal Screened Interval ( from GS): 
Note: 2-Inch well =0.167 gal/'ft 4-Inch well = 0.667 gat/ft 

3. PURGE DATA 
Q Bailer. Size: Q Bladder Pump • 2" Submersible Pump a 4' Submersible Pump 

Purge Method : Q centrifugal Pump Q Peristaltic Pump Q Inertlal Uft Pump a Other: Equipment Modelfs) 

Materials: Pump/Baller Q Stainless a PVC • Teflon® • Other: 
Q Dedicated • Prepared Off-Site Q Field Cleaned • Disposable 

n n ^ r r . , M n n

 a Polyethylene • Polypropylene • Teflon® • Other: Materials: Rope/Tubrng „ ' ' ,_, D I T . ™ «... n . . 
Q Dedicated Q Prepared Off-Stte Q Field Cleaned • Disposable 

1. . 

2. 

Was well pu rged dry? Q Yes • No Pumping Rate: aal/min 3. 

Time Cum. Gallons 
Removed 

p H Temp 
Spec. 
Cond. 

Eh 
Dissolved 
Oxygen 

Turbidity 
Other: 

Comments 

• 
J 3 ).k C L 

\ ^ V * < 

ha —» -

-7-1(7 

X » lie t3-» 

4. SAMPLING DATA 
th rtr V Q B a i l s r - S l z e : a B'adder Pump $ 2 " Submersible Pump • 4" Submersible Pump 

Metnoa(s;. Q P e r i s t a m c P u m p Q inerttal Uft Pump • Other: 

Materials . n,™„/D^.H^r Q Stainless dSPVC • Teflon® • Other: : Pump/Bai ler „ ^ . ^ ^ n , ̂ „ e u _ * . C 1_,^ 
Q Dedicated Q Prepared Off-Site cj Fleld Cleaned • Disposable 

. . T . . / p Q Polyethylene OrValypropytene Q Teflon® Q Other: 
Materials: I u D i n g / K o p e Q D e d l c a t e d Q prepared Off-Site Q Field Cleaned ^Disposable 

Depth t o Water a t Time of Sampling:. Field Filtered? • Yes & No 

Sample ID: Sample Time:. # of Containers: 

Duplicate Sample Co l l ec ted? • Yes $ No ID: 

Geochemica l Analyses 

Ferrous Iron: ' 

f-5 
mg/L 

_mg /L 

_ m g / L 

DO: 

Nitrate: 

Sulfate: mg/L 

Alkalinity: mg/L 

5. COMMENTS 

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



BROWN AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: 

] . PROJECT INFORMATION 
Project Number:. . Task Number:. 

Client: 

Project Locat ion: 

Da te : . 
«f,/(/ 

Time: 

Personnel:. 

Weather: 

2. WELL DATA 

Casing Diameter:. X . Inches Type: jft pvc a Stainless a Gatv. Steel Q Teflon® Q Other:. 

Screen Diameter : . . Inches 

Depth of Well:, feet 

Type: rjr~PVC • Stainless O Galv. Steel • Teflon® • Other: 

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

Depth t o Static Water fee t From: a Top of Well Casing (TOC) • Top of Protective Casing • Other:. 

Depth t o Product : . . feet From: Q Top of WeU Casing (TOC) Q Top of Protective Casing a Other:. 

Length of Water Column:. feet Well Vo lume: . gal Screened Interval ( from GS): 
Note: 2-Inch welt =0.167 gal/ft 4-Inch well = 0.667 gal/ft 

3. PURGE DATA 
Q Bailer. Size: Q Bladder Pump j t 2" Submersible Pump a 4' Submersible Pump 

Purge M e t h o d : Q C e n t r t f u g c l | p ^ p Q peristaltic Pump Q Inertlal Uft Pump • Other: 

Materials: Pump/Baller 

Materials: Rope/Tubing 

• Stainless & PVC Q Teflon® Q Other: 
Q Dedicated • Prepared Off-Site Field Cleaned • Disposable 

• Polyethylene i£k Polypropylene • Teflon® Q Other: 
• Dedicated Q Prepared Off-Site tfl Field Cleaned Q Disposable 

Equ ipment Modelfs) 

2. 

Was well p u r g e d dry? a Yes • No Pumping Rate: ^ _ gal/mln 

Time Cum. Gallons 
Removed 

pH Temp 
Spec. 
Cond . 

Eh 
Dissolved 
Oxygen 

Turbidity 
Other: 

C o m m e n t s 

x$i.< — 

-

fy, >> t 

\ '* - <t r, 

n-V 

4. SAMPLING DATA 
• Bailer. Size: • Bladder Pump • 2* Submersible Pump a 4" Submersible Pump 

Method(s): 
• Peristaltic Pump • Inertial Uft Pump • Other: 

Materials: Ptjrnp/Bailer 

Materials: Tubing/Rope 

Q Stainless • PVC Q Teflon® • Other: 
Q Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

• Polyethylene • Polypropylene Q Tefton® Q Other: 

Geochemica l Analyse* 

Ferrous Iron: ^ ' ° mg/L 

DO: 

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

Depth t o Water at Time of Sampling: Field Filtered? • Yes • No 

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

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

.mg/L 

Nitrate: mg/L 

Sulfate: mg/L 

Alkalinity: * M a mg/ l 

5. COMMENTS 

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



BROWN AKD 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: / v i l ^ 1 

1. PROJECT INFORMATION 
Project Number : Task Number:, 

Ctient: 

Date:_ Time: 

Project L o c a t i o n : , 

Personnel:. 

Weather: 

2. WELL DATA 
Casing Diameter : : "X Inches Type: 3dL VC a Stainless • Galv. Steel Q Teflon® • Other:. 

Screen D iamete r : , Inches Type: PVC • Stainless a Gatv. Steel Q Teflon® Q Other:, 

Total Depth o f Well: feet From: cy Top of WeB Cosing (TOC) • Top of Protective Casing • Other:. 

Depth t o s t a t i c Water: £ 5 * ! L i feet From: Q^Top of Well Casing (TOC) • Top of Protective Cosing Q Other:. 

Depth t o Produc t : , feet From: a Top of Well Casing (TOC) Q Top of Protective Casing a Other:. 

Length o f Wa te r Column:. feet Well V o l u m e : , . gal Screened Interval (from GS): 
Note: 2-Inch weU = O.J 67 got/If 4-inch weU = 0.667 gal/ft 

3. PURGE DATA 
Q Bailer. Size: • Bladder Pump Q 2" Submersible Pump • 4" Submersible Pump 

Purge M e t h o d : Q C e n r n f t j g a i p u m p Q Peristaltic Pump Q Inertlal Uft Pump Q Other. Equipment Mode l f » 

Materials: Pump/Bai ler 

Materials: Rope/Tubing 

Q Stainless • PVC • Teflon® Q Other: 
Q Dedicated Q Prepared Off-Site Q Field Cleaned • Disposable 

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

1 . 

2. 

Was well p u r g e d dry? a Yes • No Pump ing Rate: aal/mln 3. 

Time C u m . Gallons 
R e m o v e d 

PH Temp 
Spec. 
C o n d . 

Eh 
Dissolved 
Oxygen 

Turbidity 
Other: 

Comments 

— - A/-1' — 
— 

C L ^ ^ — 

xyti — -

}•?',-( ^ t ^ r ~ 

fr' /Lit lit L n 
L ^ 16 2^ 6-W 

4. SAMPLING DATA 
Q Bailer. Size: _ 

Method(s): 
• Bladder Pump • 2" Submersible Pump Q 4" Submersible Pump 

Q Peristaltic Pump • Inertial Uft Pump Q Other:. 

Materials: Pump/Bai ler 

Materials: Tub ing /Rope 

Q Stainless • PVC Q Teflon® • Other: 
a Dedicated Q Prepared Off-Site Q Field Cleaned • Disposable 

D Polyethylene • Polypropylene Q Teflon® • Other: 
• Dedicated • Prepared Off-Site Q Field Cleaned • Disposable 

Field Filtered? • Yes • No 

# of Containers: 

Depth t o Wate r at Time of Sampling: 

Sample ID: / ^ C A r Sample Time: I b • I 1 j r 

Duplicate Sample Col lected? a Yes • No ID:. 

Geochemica l Analyses 

Ferrous Iron: ^ mg/L 

DO: 5~l ° mg/L 

Nitrate: mg/L 

Sulfate: mg/L 

Alkalinity: J & **> mg/L 

5. COMMENTS 

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



D R O W N AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: 

] . PROJECT INFORMATION 
Pro jec t N u m b e r : . Task N u m b e r : . 

Client: 

Date: ~t T i m e : / 

Pro jec t L o c a t i o n : , 

Pe rsonne l : , 

W e a t h e r : 

2. WELL DATA 
Cas ing D i a m e t e r : . 1 Inches Type : • p v c • Stainless • Galv. Steel • Teflon® • Other:. 

Screen Diameter:, Inches T y p e : a p v c Q Stainless • Galv. Steel Q Teflon® • Other:. 

Tota l D e p t h o f We l l f e e t F rom: • Top of Well Casing (TOC) • Top of Protective Casing • Other:, 

D e p t h t o S t a t i c W a t e r : ? > f e e t F rom: Q Top of Well Casing (TOC) • Top of Protective Casing Q Other:. 

D e p t h t o P r o d u c t : . f e e t F rom: a Top of Well Casing (TOC) • Top of Protective Casing • Other:. 

L e n g t h o f W a t e r C o l u m n : , . fee t We l l V o l u m e : , . gal S c r e e n e d In te rva l ( f r o m GS): 

Note: 2-inch welt =0.167 gat/ft 4-Inch weU = 0.667 gal/ft 

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

Purge M e t h o d : Q contnfugai p u m p Q Peristaltic Pump • Inertlal Uft Pump Q Other: E q u i p m e n t M o d e l i s ) 

Ma te r ia l s : P u m p / B a l l e r 

Ma te r i a l s : R o p e / T u b i n g 

• Stainless Q PVC • Teflon® Q Other: 
• Ded ica ted • Prepared Off-Site • . Field Cleaned • Disposable 

• Polyethylene a Polypropylene • Teflon® Q Other: 
a Ded ica ted Q Prepared Off-Site U Field Cleaned • Disposable 

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

1 . . 

2 . . 

3. 

Time C u m . Gallons 
Removed 

PH Temp 
Spec. 
Cond. 

Eh 
Dissolved 
Oxygen 

Turbidity 
Other: 

Comments 

— / 6 S6 -* 

~> 5 7-53 -

h* nip WM, t — C L c <- tf 

1-5 nt< - -

n-P -

4. SAMPLING DATA 
• Bailer. Size: _ 

Method(s): 
• Bladder Pump • 2" Submersible Pump Q 4" Submersible Pump 

• Peristaltic Pump • Inertial Uft Pump • Other : . 

Materials: Pump/Bailer 

Materials: Tubing/Rope 

• Stainless • PVC • Teflon® • Other: 
• Ded ica ted • Prepared Off-Site • Field Cleaned • Disposable 

• Polyethylene • Polypropylene • Teflon® • Other: 
Q Ded ica ted • Prepared Off-Site • Field Cleaned • Disposable 

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

Sample ID: A ^ U * Sample Time: f & L i ^ # of Containers: -* 

Duplicate Sample Collected? • Yes No ID:. 

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

O o 
Ferrous Iron: * mg/L 

? ^ .. mg/L 

mg/L 

'. mg/L 

DO: 

Nitrate: 

Sulfate: 

Alkalinity: J mg/L 

5. COMMENTS 

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



BROWN A 14 u 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: , * i u>^ 

1. PROJECT INFORMATION 

Project Number : Task Number: , 

Client: 

Project Loca t ion : 

Date:. Time 

Personnel:. 

Weather: 

2. WELL DATA 
Casing Diameter : 3- . Inches Type: ^ PVC Q Stainless • Galv. Steel Q Teflon® • Other:. 

Screen D iameter : , X ' 1 

. inches Type: & pvc • Stainless Q Gatv. Steel Q Teflon® • Other:. 

Total Dep th of Well: b ° 1 ^ feet From: • Top of Well Casing (TOC) Q Top of Protective Casing Q Other:. 

Depth t o Static W a t e r ^ V * 1 ' fee t From: • Top of WeU Cosing (TOC) Q Top of Protective Casing Q Other:. 

Depth t o Product : , . feet From: Q Top of WeU Casing (TOC) Q Top of Protective Casing D Other:. 

Length o f Water Column:. feet Well Vo lume: , . Qol Screened Interval ( f rom GS): _ 
Note: 2-Inch WBH = 0.167 gal/ft 4-inch well = 0.667 gal/ft 

3. PURGE DATA 
» 

Q Bailer. Size:. • Bladder Pump 0 2" Submersible Pump • 4" Submersible Pump 
Purge M e t h o d : Q centrifugal p u m p Q p e r| staltlc Pump Q Inertlal uft Pump Q Other: a Stainless # PVC Q Teflon® a Other:, 

Q Dedicated Q Prepared Off-Site 

Equipment Modelfs) 

Materials: Pump/Bailer ^ ^"JZZ^JTA. o ^ , ^ ™ ^ L Q Field Cleaned • Disposable \. \ j ^ X ~ 6 * & 

. , . j „ , „ , r , „ „ „ / T . ,K ; „ - - , a Polyethylene [/polypropylene • Teflon® • Other:, 
Materials. Rope/Tubing ^ D e d | c a f e d a ^ r e p a r e d o f , . ^ a R e , d cleaned a Disposable 

Was weil p u r g e d dry? Q y e s j» No Pumpinq Rate: 0 ' 1 oal/mln 

2. 

3. 

Time C u m . Gallons 
R e m o v e d 

PH Temp 
Spec. 
Cond . 

Eh 
Dissolved 
Oxygen 

Turbidity 
Other: 

Comments 

— im r. H — 

j 5 X^(J - — 

/*/o x%- 1 > —> 

Ms iV\ 
jXH xSir r-x'j 

4. SAMPLING DATA 
• Bailer. Size: _ 

Method(s): 
• Bladder Pump jA. 2" Submersible Pump Q 4" Submersible Pump 

Q Peristaltic Pump O Inertial Lift Pump • Other: 

Materials: Pump/Bailer Q Stainless C^PVC Q Teflon® • Other :_ 
• Dedicated Q Prepared Off-Site CjFleld Cleaned U Disposable 

k . , . . T , , l r i • Polyethylene • Polypropylene • Teflon® Q Other: 
Matenals: Tubing/Rope d D e d l c a t e Q Q P r e p a r e a o f f . s i t e a F i e , d cleaned • Disposable 

Geochemical Analyses 

O 

Depth t o Water at Time of Sampling:. 

Sample ID: Sample Time 

Field Filtered? • Yes $ No 

• ^<• ^ # of Containers: & 

Duplicate Sample Col lected? a Yes Q No ID:. 

Ferrous Iron: 

DO: 

Nitrate: 

Sulfate: 

Alkalinity Jc 

.mg /L 

_ m g / L 

_ m g / L 

_ mg/L 

_ m g / L 

5. COMMENTS 

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



BROWN AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: ftiiW 

1. PROJECT INFORMATION 
Project Number: Task Number:, 

Client: 

Project Location: 

Date: C j * N * t l i \ 

Personnel: 

Weather: 

Time 

2. WELL DATA 
Caslna Diameter: inches Type: • pvc • Stainless • Galv. Steel • Teflon® • Other: 

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

Total Depth of Wetl: u " ^ f e e t 
From: Q TOD of Well Casina (TOO U TOD of Protective Caslna • Other: 

Depth to Static W a t e r f f j " * f ee t From: • Too of Well Caslna fTOO • TOD of Protective Casina a Other: 

Depth to Product: feet From: • Top of Well Caslna fTOO Q Top of Protective Caslna • Other: 

Lenath of Water Column: feet Well Volume: aai ?Woe>nori Interval (from 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 Method : Q centrifugal Pump a Peristaltic Pump • Inertial Uft Pump • Other. Equipment Modelfs^ 
• Stainless a PVC • Teflon® • Other:. 

Materials: Pump/Baller Q D e d | c a t e d Q p r e p a r e d off-Site U Field Cleaned a Disposable 

Materials: Rope/Tubing a P°Vethylene a Polypropylene • Teflon® • Other: 
. y U Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

Was well pu rged dry? a y e s • No Pumping Rate: gal/mln 

1. 

2. 

3. 

Time Cum. Gallons 
Removed 

PH Temp 
Spec. 
Cond. 

Eh Dissolved 
Oxygen 

Turbidity 
Other: 

Comments 

— - 5-* -S- — — C i f t ~ -

* — 

iVV h* ~ W — 

\*$ 

Mi \-0 Ma —* 

4. SAMPLING DATA 
• Bailer, Size: _ 

Method(s) 

Materials: Pump/Bailer 

Materials: Tubing/Rope 

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

Q Stainless • PVC • Teflon® • Other:. 
• Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

• Polyethylene Q Polypropylene • Teflon® • Other: 

Depth to Water at Time of Sampling: 

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

Field Filtered? • Yes • No 

Geochemica l Analyses 

6>* 

Sample ID:____!_______ Sample Time 

Duplicate Sample Collected? j j f Yes • No ID: $ ^ ^ L e - r e 

# of Containers: '1 

Ferrous Iron: 

DO: 

Nltrate: 

Sulfate: 

mg/L 

_mg/L 

_mg/L 

.mg/L 

Alkalinity: ^ mg/L 

5. COMMENTS 

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



BROWN AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: fowl \ A 

1. PROJECT INFORMATION 
Project Number: Task Number:, 

Client: 

Project Location: 

Date:_ Time : Il - S 
Personnel:, 

Weather: 

2. WELL DATA 

Casing Diameter:, Inches 

Screen D i a m e t e r : "X_ Inches 

T y p e : j _ p v c • Stainless • Galv. Steel Q Teflon® • Other:. 

T y p e : r j j fpvc • Stainless • Galv. Steel • Teflon® Q Other:. 

F rom: • Top of Well Casing (TOC) • Top of Protective Casing • Other:. Total D e p t h o f Wel l : i p 3 f e e t 

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

Dep th t o P roduc t : . f e e t F rom: a Top of Well Casing (TOC) • Top of Protective Casing Q Other:. 

Length o f W a t e r C o l u m n : , feet W e l l V o l u m e : , . gal S c r e e n e d In terva l ( f r o m SS) : . 

Note: 2-Inch well = 0.167 gal/ft 4-Inch well = 0.667 gal/ft 

3. PURGE DATA 
• Bailer. Size: Q Bladder Pump • 2" Submersible Pump U 4" Submersible Pump 

Purge M e t h o d : Q C e n t r i f u g a | p u m p • Peristaltic Pump • Inertlal Lift Pump Q Other: 
E q u i p m e n t M o d e i r s ) 

Mater ia ls : P u m p / B a i l e r 

Mater ia ls : R o p e / T u b i n g 

• Stainless • PVC • Teflon® a Other: 
• Ded ica ted a Prepared Off-Site • Field Cleaned • Disposable 

• Polyethylene • Polypropylene • Teflon® Q Other: 
• Ded ica ted • Prepared Off-Site Q Fleld Cleaned • Disposable 

l._ 

2. 

Was well purged dry? a Yes • No Pumping Rate: aal/mln 3. 

Time Cum. Gallons 
Removed 

pH Temp 
Spec. 
Cond. 

Eh 
Dissolved 
Oxygen 

Turbidity 
Other: 

Comments 

5T-/JL 

CS-l 

n& >b JL 
— 

r H Ct] —> — C L t\t 

Hbtt — 

4. SAMPLING DATA 
Q Bailer. Size: _ 

Method(s): 
• Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 

• Peristaltic Pump • Inertlal Lift Pump • Other: 

Materials: Pump/Baller 

Materials: Tubing/Rope 

• Stainless • PVC • Teflon® • Other: 
• Ded ica ted • Prepared Off-Site • Field Cleaned • Disposable 

• Polyethylene • Polypropylene • Teflon® • Other:, . 

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

Ferrous Iron: ^ 

• Ded ica ted • Prepared Off-Site • Field Cleaned • Disposable 

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

Sample ID: Sample Time:___/________. # of Containers: ^ 

Duplicate Sample Collected? • Yes r£ No ID:, 

DO: 

Nitrate: 

Sulfate: 

A 6 
mg/L 

_mg/L 

_mg/L 

_mg/L 

Alkalinity: /L 6 ^ mg/L 

5. COMMENTS 

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



BROWN AMD 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: [ ^ w ^ 

1. PROJECT INFORMATION 
Task N u m b e r : Pro ject N u m b e r : , 

Cl ient: 

D a t e : T ime: . (2 : 

Project Location:. 

Personnel: 

Weather: 

2. WELL DATA 
Casing Diameter:. Inches T y p e : y p v c Q Stainless Q Galv. Steel Q Teflon® • Other:. 

Screen Diameter:. inches T y p e : rj» PVC Q Stainless Q Galv. Steel Q Teflon® Q Other : . 

Total Depth af Welt :JLL feet From: rji Top of WeU Casing (TOC) Q Top of Protective Casing • O t h e r . 

D e p t h t o S t a t i c W a t e r - J k :f~-W/ feet From: [)_ Top of Well Casing (TOC) • Top of Protective Casing Q Other:. 

D e p t h t o P r o d u c t : . f e e t F rom: a Top of Well Casing (TOC) • Top of Protective Casing • Other:. 

Leng th o f W a t e r C o l u m n : . feet W e l l V o l u m e : . . gal S c r e e n e d In te rva l ( f r o m GS) : 

Nofe: 2-Inch weU = O.l 67 gal/'ft 4-inch welt = 0.667 gal/ft 

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

Purge M e t h o d : Q cent r i fugal Pump a Peristaltic Pump • Inertlal Lift Pump a other: ___ 

. „ O Stainless Q PVC Q Teflon® a Other: 
Mater ia ls : H u m p / B a i l e r Q D e d i c a t e d a P r e p a r e d off-Site ffi Field C leaned • Disposable 

_ . _ _ , , „ „ , . Q Polyethylene • polypropylene • Teflon® Q Other:_ 
Mater ia ls : R o p e / T u b i n g Q D e d | c _ t . d a p r e p a r e c l Off-Site Q Field Cleaned # Disposable 

W a s w e l l p u r g e d d r y ? Q y e s Q No P u m p i n g R a t e : ° ' ' ^ ool /mln 

E q u i p m e n t Mor ie i r .O 

^ # - _> 3 o 

Time 
C u m . Gallons 

R e m o v e d 
PH Temp 

Spec. 
Cond . 

Eh 
Dissolved 
Oxygen 

Turbidity 
Other: 

Comments 

-» 

xx^ i 131 

X*oS 

,r./5 - — C t r^w-" 

1^6 7^6 xi^ -
—* 

4. SAMPLING DATA 
• Bailer. Size: _ 

Method(s): 
Q Bladder Pump Q 2" Submersible Pump • 4" Submersible Pump 

Q Peristaltic Pump Q Inertial Lift Pump • Other : . 

Ma te r ia l s : P u m p / B a i l e r 

Mate r ia l s : T u b i n g / R o p e 

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

AL 

Q Stainless • PVC • Teflon® • Other: 
• Ded ica ted Q Prepared Off-Site • Field Cleaned Q Disposable 

Q Polyethylene • Polypropylene • Teflon® • Other: 

Sample ID:_ZMJ_. 

• Ded ica ted • Prepared Off-Site • Field Cleaned Q Disposable 

F le ld R l t e r e d ? • Yes • No 

Sample Time: / 7:2.0 # o f C o n t a i n e r s : . 

Duplicate Sample Collected? a Yes • No ID:. 

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

Fer rous I ron: Q ' w 

D O : 

» 
Nitrate: . 

Sulfate: 

mg/L 

_mg/L 

_ rng/L 

_mg/L 

Alkalinity: mg/L 

5. COMMENTS 

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



BROWN AMI) 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: ^ w - q P 

1. PROJECT INFORMATION 
Project N u m b e r : Task Number : . 

Cl ient : 

Pro ject L o c a t i o n : 

D a t e T ime: 

Pe rsonne l : , 

W e a t h e r : _ 

2. WELL DATA 
Cas ing D i a m e t e r : , inches Type : Q p v c • Stainless • Galv. Steel Q Teflon® Q Other:. 

Sc reen D i a m e t e r : , Inches Type : Q p v c Q Stainless • Galv. Steel Q Teflon® a Other:. 

Toto l D e p t h o f W e l l : % * ^ ' 6 - ^ f e e t From: a Top of Well Casing (TOC) • Top of Protective Casing a O t h e r , 

D e p t h t o S t a t i c W a t e r : ? f e e t F rom: • Top of Well Casing (TOC) • Top of Protective Casing a Other:. 

D e p t h t o P r o d u c t : . f e e t F rom: Q Top of Well Casing (TOC) • Top of Protective Casing Q Other., 

Leng th o f W a t e r C o l u m n : , . feet We l l V o l u m e : . . got S c r e e n e d I n t e r v a l ( f r o m GS): 

Nofe: 24nch well =0.167 gal/ft 4-inch wet = 0.667 gal/ft 

3. PURGE DATA 
Q Bailer. Size: • Bladder Pump Q 2" Submersible Pump • 4" Submersible Pump 

Purge M e t h o d : Q cent r i fuga l Pump a Peristaltic Pump • Inertlal Lift Pump a other: E q u i p m e n t M n d e l r » 

O Stainless Q PVC • Teflon® Q Other:. 
Mater ia ls : P u m p / B a i l e r Q D e d | c a t e d Q P r e p c i r e d o f f -s i te Q Field Cleaned a Disposable 

Mater ia ls : R o p e / T u b i n g ° P ° « n e

 n V 2 Z Z « ^ V t Z Z Z l ^ a Dedicated Q Prepared Off-Site Q, Field Cleaned • Disposable 

W a s we l l p u r g e d d r y ? a yes a No P u m p i n g R a t e : gal/mln 

1 . . 

2 . . 

3 . 

T , l e u m . Gallons! 
Time _ 

R e m o v e d 
PH Temp 

Spec. 
Cond . 

Eh 
Dissolved 
Oxygen 

Turbidity 
Other. 

Comments 

r. - ins 7-6 4 - C t 

il\s H S -> -

7-Sri )kT~> l.^f —* — 

o?<f — 

5-. 5 aw -

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

M e t h o d ( s ) : 
Q Peristaltic Pump • Inertial Uft Pump • Other: 

Mater ia ls : P u m p / B a l l e r 

Mater ia ls : T u b i n g / R o p e 

Q Stainless • PVC • Teflon® • Other: 
a Ded ica ted Q Prepared Off-Site Q Field Cleaned • Disposable 

Q Polyethylene • Polypropylene • Teflon® • Other: 
Q Ded ica ted • Prepared Off-Site • Fleld Cleaned • Disposable 

D e p t h t o W a t e r a t T i m e o f S a m p l i n g : F ie ld F i l te red? • Yes • No 

S a m p l e ID: S a m p l e T ime: # o f 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 ? Q Yes • No ID:. 

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

Ferrous I ron: _ _ _ _ _ _ m g / L 

D O : 

N i t r a t e : 

. m g / L 

. m g / L 

Su l fa te : m g / L 

Alka l in i ty : m g / L 

5. COMMENTS 

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



DROWN AND 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: ^ 

1. PROJECT INFORMATION 
Date: ^ ' N ^ Time: / ^ ! ^ Proiect Number: Task Number: Date: ^ ' N ^ Time: / ^ ! ^ 

Client: Personnel: 

Proiect Locat ion: Weather: 

2. WELL DATA 
Casinq Diameter: Inches Type: • PVC • Stainless • Galv. Steel • Teflon® • Other: 

Screen Diameter: Inches Type: Q PVC • Stainless • Galv. Steel Q Teflon® a Other: 

Total Depth of We l l : j £____ feet From: Q TOD of Well Caslna (TOO • Too of Protective Caslna • Other: 

Depth to Static Water.S'fJ • C feet From: • TOD of Well Caslna (TOO • TOD of Protective Caslna Q Other: 

Depth to Product: feet From: • TOD of WeU Caslna (TOO • TOD of Protective Caslna • Other: 

Length of Water Column: feet Well Volume: aol Srro.=nfirl Intorvnl f f rom CWY 

Note: 2-Inch well =0.167 gal/ft 4-Inch we// = 0.667 gal/ft 

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

Purge Me thod : Q centrifugal p u m p Q Peristaltic Pump • Inertlal Uft Pump Q Other: Equipment ModelCs) 

Materials: Pump/Bailer 

Materials: Rope/Tubing 

• Stainless Q PVC • Teflon® • Ottier: 
Q Dedicated Q Prepared Off-Site Q Field Cleaned Q Disposable 

• Polyethylene U Polypropylene • Teflon® • Other: 
• Dedicated a Prepared Off-Stte • Field Cleaned • Disposable 

Was well pu rged dry? a Yes • No Pumping Rate: gol/min 

1 . . 

2.. 

3. 

Time Cum. Gallons 
Removed 

pH Temp 
Spec. 
Cond. 

Eh 
Dissolved 
Oxygen 

Turbidity 
Other: 

Comments 

-fr7-<3 < ^ J ~ I —- — 

3^j-> 

— 

-A 

7> V 

4. SAMPLING DATA 
Method(s): 

• Bailer. Size: Q Bladder Pump • 2" Submersible Pump Q 4" Submersible Pump 
Q Peristaltic Pump • Inertlal Lift Pump • Other:. 

Materials: Pump/Bailer 

Materials: Tubing/Rope 

• Stainless • PVC Q Teflon® • Other: 
• Dedicated • Prepared Off-Site • Field Cleaned • Disposable 

• Polyethylene Q Polypropylene • Teflon® • Other: 
• Dedicated • Prepared Off-Site • Fleld Cledned Q Disposable 

Depth to Water at Time of Samp!lng:__ Field Filtered? • Yes • No 

Sample ID: Sample Time: # of Containers: 

Duplicate Sample Collected? a Yes • No ID: 

Geochemical Analyses 

Ferrous Iron: mg/L 

DO: mg/L 

Nitrate: mg/L 

Sulfate: mg/L 

Alkalinity: mg/L 

5. COMMENTS 

Note: Inc/ude comments such as welt condition, odor, presence of NAPL or other items not on the field data sheet. 



BROWN AMI) 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: 

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

: [ W T ^ ^ - Task Number: 0 I ^ Project Number:, 

Client:_ 

Date:. Time: 

Project Locat ion:. 

Personnel:. 

Weather: 

2. WELL DATA 
Casing Diameter : , . Inches Type: • pvc • Stainless • Galv. Steel Q Teflon® Q Other:. 

Screen Diameter : , . Inches Type: • pvc Q Stainless Q Gotv. Steel Q Teflon® • Other:. 

Total Depth o f Well :_j_l2 feet From: Q Top of WeB Casing (IOC) Q Top of Protective Casing • Other:. 

Depth to Static Water : i P " ? *6 J fee t From: • Top of Well Casing (TOC) Q Top of Protective Cosing Q Other:. 

Depth to Produc t : , feet From: a Top of WeU Casing (TOC) Q Top of Protective Casing Q Other:. 

Length of Water Column: . . feet Welt Volume:. . gal Screened Interval ( from GS): 
Note: 2-Inch well =0.167 gat/ft 4-Inch weU = 0.667 gal/ft 

3. PURGE DATA 
• Bailer. Size: Q Bladder Pump Q 2" Submersible Pump • 4" Submersible Pump 

Purge M e t h o d : Q centrifugal p , m p Q Peristaltic Pump Q Inertlal Lift Pump • Other: 

. . p / R .. Q Stainless • PVC • Teflon® • Other: 
Materials. Kump/Bai ier Q D e a | c a t e d Q P r e pared Off-Site Q Field Cleaned U Disposable 

Equipment M o d ^ i r ^ 

Materials: Rope/Tub ing Q Polyethylene • Polypropylene • Teflon® • Other: 
Q Dedicated Q Prepared Off-Site • Field Cleaned Q Disposable 

Was well p u r g e d dry? Q y e s • No Pumping Rate: . gal/min 

1. . 

2. . 

3. 

Time Cum. Gal lons! M 

R e m o v e d | 
Temp 

Spec. 
Cond . 

Eh 
Dissolved 
Oxygen 

Turbidity 
Other: 

Comments 

11 \is / M 1-H 

ii'i* M •703 j V ) i —* — 

it:u nW i 75-* >n 
V * p p / n- \ n*M 

nxx \ ^ - e i 
—* 

4. SAMPLING DATA 
Q Bailer. Size: • Bladder Pump • 2" Submersible Pump a 4" Submersible Pump 

Method(s): 
Q Peristaltic Pump • Inertial Lift Pump • Other:. 

Materials: Pump/Bai ler 

Materials: Tub ing /Rope 

Q Stainless Q PVC • Teflon® • Other: 
a Dedicated • Prepared Ofl-Site • Field Cleaned Q Disposable 

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

Depth t o Water a t Time of Sampllno: Field Filtered? • Yes • No 

Sample ID: Sample Time: # of Containers: 

Duplicate Samp le Co l lec ted? • Yes • No ID:. 

Geochemica l Annlyses 

Ferrous Iron: ° * ^ mg/L 

DO: 

Nitrate: 

Sulfate 

Alkalinity: •_. 

_mg/L 

_mg/L 

.mg /L 

mg/L 

5. COMMENTS 

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

Laboratory Analytical Reports for Groundwater Samples 

\\BCHOU01\PROJECTS\Wp\BJSERV\12832\055r.doc 
"Use or disclosure of data contained on this sheet is subject to the restriction specified at the beginning of this document. 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713)660-0901 

Case Narrative for: 

Brown & Caldwell 

Certificate of Analysis Number: 

99090123 

Report To: Proiect Name: BJ- HOBBS 

Brown & Caldwell Site: BJ-HOBBS 

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: 09/30/1999 

Your sample ID" Duplicate" (SPL ID:99090123-10) was randomly selected for the use in SPL's quality control program for the Purgeable 
Aromatics analysis by SW846 method 8021B. The Matrix Spike (MS) and Matrix Spike Duplicate (MSD) were outside of the advisable quality 
control limits for Total Xylenes (Batch ID: R2561), due to matrix interference. A Laboratory Control Sample (LCS) was analyzed as a quality 
control check for the analytical batch and all recoveries were within acceptable limits. 

Any other data flags or quality control exceptions associated with this report will be footnoted in the analytical result page(s) or the quality control 
summary page(s). 

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

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

i ' $ u ^ / & ^ > ^ N L J 09/30/1999 

Lynch, Pat D a t e 

Project Manager 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Brown & Caldwell 

II Certificate of Analysis Number: 

99090123 

0 Proiect Name: BJ- HOBBS 

Site: BJ-HOBBS 

Site Address: 

PO Number: 

State: New Mexico 

State Cert. No.: 

Date ReDorted: 9/29/99 

Report To: 

Brown & Caldwell 

Rick Rexroad 

1415 Louisiana 

Suite 2500 

Houston 

TX 

77002-

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

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

| | M W - 5 99090123-01 Water 09/14/1999 8:45 09/15/1999 10:00 095990 

MW-12D 99090123-02 Water 09/14/1999 9:45 09/15/1999 10:00 095990 

MW-3 99090123-03 Water 09/14/1999 10:20 09/15/199910:00 095990 

| | MW-4 99090123-04 Water 09/14/1999 10:50 09/15/1999 10:00 095990 

OW-4 99090123-05 Water 09/14/1999 11:45 09/15/1999 10:00 095990 

MW-1 99090123-06 Water 09/14/1999 12:45 09/15/1999 10:00 095990 

MW-12 99090123-07 Water 09/14/1999 13:20 09/15/1999 10:00 095990 

| | MW-10 99090123-08 Water 09/14/1999 13:45 09/15/1999 10:00 095990 

MW-13 99090123-09 Water 09/14/1999 14:25 09/15/1999 10:00 095990 

Duplicate 99090123-10 Water 09/14/1999 0:00 09/15/1999 10:00 095990 
| | Trip Blank 9/8/99 99090123-11 Water 09/14/1999 0:00 09/15/1999 10:00 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

/ 4 
JU 

9/29/99 

Lynch, Pat 

j Project Manager 

1 
1 
I 

Joel Grice 

Laboratory Director 

Ted Yen 

Quality Assurance Officer 

Date 

9/29/99 10:39:49 AM 



HOUSTON LABORATORY 
B880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID: MW-5 Col lected: 09/14/99 8:45 SPL S a m p l e ID: 99090123-01 

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

DIESEL RANGE ORGANICS SW8015B 

Run ID/Seq #: HP_V_990921B-S9348 
Prep Method |Prep Date Prep Initials 

SW3510B 09/17/1999 8:40 KL 

Un i ts : mg/L 
Diesel Range Organics ND 0.20 1 09/22/99 21:22 RR 59348 

Surr: Pentacosane 75 20-131 1 09/22/99 21:22 RR 59348 

GASOLINE RANGE ORGANICS SW8015B Un i t s : mg/L 
Gasoline Range Organics ND 0.10 1 09/16/99 12:56 CJ 61769 

Surr: 1,4-Difluorobenzene 89 62-144 1 09/16/99 12:56 CJ 61769 

Surr: 4-Bromofluorobenzene 70 44-153 1 09/16/99 12:56 CJ 61769 

HEADSPACE GAS ANALYSIS RSK147 Un i t s : mg/L 
Ethane ND 0.0025 1 09/21/99 14:50 PC 59209 

Ethylene ND 0.0032 1 09/21/99 14:50 PC 59209 

Methane ND 0.0012 1 09/21/9914:50 PC 59209 

NITROGEN, NITRATE (AS N) E300 Un i t s : mg/L 
Nitrogen.Nitrate (As N) 4.3 0.10 1 09/15/99 14:45 ES 60819 

PURGEABLE AROMATICS SW8021B Un i t s : ug/L 
Benzene ND 1.0 1 09/16/99 12:56 CJ 56214 

Ethylbenzene ND 1.0 1 09/16/99 12:56 CJ 56214 

Toluene ND 1.0 1 09/16/99 12:56 CJ 56214 
Xylenes.Total ND 2.0 1 09/16/99 12:56 CJ 56214 

Surr: 1,4-Difluorobenzene 97 72-137 1 09/16/99 12:56 CJ 56214 
Surr: 4-Bromofluorobenzene 78 48-156 1 09/16/9912:56 CJ 56214 

SULFATE E300 Un i t s : mg/L 
Sulfate 210 5.0 25 09/27/99 12:13 ES 61589 

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

B - Analyte detected in the associated Method Blank 

* - Surrogate Recovery Outside Advisable QC Limits 

>MCL - Result Over Maximum Contamination Limit(MCL) 

D - Surrogate Recovery Unreportable due to Dilution 

9/29/99 10:39:50 AM 



HOUSTON LABORATORY 
B880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 7705* 

(713) 660-0901 

Client Sample ID: MW-12D Collected: 09/14/99 9:45 SPL Sample ID: 99090123-02 

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

DIESEL RANGE ORGANICS SWB015B Uni ts: mg/L 
Diesel Range Organics ND 0.20 1 09/22/99 0:12 RR 59332 

Surr: Pentacosane 65 20-131 1 09/22/99 0:12 RR 59332 
Run ID/Seq #: HP_V_990921B-59332 
PreD Method Prep Date PreD Initials 

SW3510B 09/17/1999 8:40 KL 

GASOLINE RANGE ORGANICS SW8015B Uni ts: mg/L 
Gasoline Range Organics ND 0.10 1 09/16/99 13:21 CJ 61770 

Surr: 1,4-Difluorobenzene 91 62-144 1 09/16/99 13:21 CJ 61770 
Surr: 4-Bromofluorobenzene 67 44-153 1 09/16/9913:21 CJ 61770 

HEADSPACE GAS ANALYSIS RSK147 Units: mg/L 
Ethane ND 0.0025 1 09/21/9915:03 PC 59210 
Ethylene ND 0.0032 1 09/21/99 15:03 PC 59210 
Methane 0.0065 0.0012 1 09/21/99 15:03 PC 59210 

NITROGEN, NITRATE (AS N) E300 Units: mg/L 
Nitrogen.Nitrate (As N) ND 0.10 1 09/15/99 14:45 ES 60820 

PURGEABLE AROMATICS SW8021B Units: ug/L 
Benzene ND 1.0 1 09/16/99 13:21 CJ 56216 
Ethylbenzene ND 1.0 1 09/16/99 13:21 CJ 56216 
Toluene ND 1.0 1 09/16/99 13:21 CJ 56216 
Xylenes.Total ND 2.0 1 09/16/99 13:21 CJ 56216 

Surr: 1,4-Difluorobenzene 96 72-137 1 09/16/99 13:21 CJ 56216 
Surr: 4-Bromofluorobenzene 77 48-156 1 09/16/99 13:21 CJ 56216 

SULFATE E300 Units: mg/L 
Sulfate 200 4.0 20 09/27/99 12:13 ES 61592 

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

B - Analyte detected in the associated Method Blank 

* - Surrogate Recovery Outside Advisable QC Limits 

>MCL - Result Over Maximum Contamination Limit(MCL) 

D - Surrogate Recovery Unreportable due to Dilution 

9/29/99 10:39:51 AM 



HOUSTON LABORATORY 
B880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713| 660-0901 

Client Sample ID: MW-3 Col lected: 09/14/99 10:20 SPL Sample ID: 99090123-03 

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

DIESEL RANGE ORGANICS SW8015B Units: mg/L 
Diesel Range Organics ND 0.20 1 09/22/99 22:01 RR 59349 

Surr: Pentacosane 65 20-131 1 09/22/99 22:01 RR 59349 

Run ID/Seq #: HP_V_990921B-59349 
PreD Method |Prep Date Preo Initials 

SW3510B |09/17/1999 8:40 KL 

GASOLINE RANGE ORGANICS SW8015B Units: mg/L 
Gasoline Range Organics ND 0.10 1 09/16/9911:18 CJ 61765 

Surr: 1,4-Difluorobenzene 87 62-144 1 09/16/99 11:18 CJ 61765 

Surr: 4-Bromofluorobenzene 80 44-153 1 09/16/99 11:18 CJ 61765 

PURGEABLE AROMATICS SW8021B Units: ug/L 
Benzene ND 1.0 1 09/16/9911:18 CJ 55492 
Ethylbenzene ND 1.0 1 09/16/9911:18 CJ 55492 

Toluene ND 1.0 1 09/16/9911:18 CJ 55492 
Xylenes.Total ND 2.0 1 09/16/99 11:18 CJ 55492 

Surr: 1,4-Difluorobenzene 100 72-137 1 09/16/9911:18 CJ 55492 
Surr: 4-Bromofluorobenzene 96 48-156 1 09/16/9911:18 CJ 55492 

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

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

* - Surrogate Recovery Outside Advisable QC Limits 
9/29/99 10:39:52 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Client Sam pie ID: MW-4 Col lected: 09/14/99 10:50 S P L S a m p l e l D : 99090123-04 

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

DIESEL RANGE ORGANICS SW8015B Units: mg/L 
Diesel Range Organics 0.35 0.20 1 09/22/99 14:59 RR 59339 

Surr: Pentacosane 69 20-131 1 09/22/99 14:59 RR 59339 

Run ID/Seq #: HP_V_990921B-69339 
Prep Method Prep Date Preo Initials 

SW3510B 09/17/1999 8:40 KL 

GASOLINE RANGE ORGANICS SW8015B Units: mg/L 
Gasoline Range Organics 0.17 0.10 1 09/16/99 11:43 CJ 61766 

Surr: 1,4-Difluorobenzene 88 62-144 1 09/16/99 11:43 CJ 61766 

Surr: 4-Bromofluorobenzene 87 44-153 1 09/16/99 11:43 CJ 61766 

PURGEABLE AROMATICS SW8021B Units: ug/L 
Benzene ND 1.0 1 09/16/99 11:43 CJ 55493 

Ethylbenzene 3.3 1.0 1 09/16/99 11:43 CJ 55493 

Toluene ND 1.0 1 09/16/99 11:43 CJ 55493 

Xylenes.Total 13.1 2.0 1 09/16/99 11:43 CJ 55493 

Surr: 1,4-Difluorobenzene 91 72-137 1 09/16/99 11:43 CJ 55493 

Surr: 4-Bromofluorobenzene 88 48-156 1 09/16/99 11:43 CJ 55493 

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 
9/29/99 10:39:52 AM 



HOUSTON LABORATORY 
aaao INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713)660-0901 

Client Sample ID: OW-4 Col lec ted: 09/14/99 11:45 S P L S a m p l e l D : 99090123-05 

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

DIESEL RANGE ORGANICS SW8015B Un i t s : mg/L 
Diesel Range Organics ND 0.20 1 09/22/99 15:38 RR 59340 

Surr: Pentacosane 43 20-131 1 09/22/99 15:38 RR 59340 

Run ID/Seq U: HP_V_990921B-59340 
Prep Method Prep Date PreD Initials 

SW3510B 09/17/1999 8:40 KL 

GASOLINE RANGE ORGANICS SW8015B Un i t s : mg/L 
Gasoline Range Organics ND 0.10 1 09/16/99 13:45 CJ 61771 

Surr: 1,4-Difluorobenzene 88 62-144 1 09/16/99 13:45 CJ 61771 

Surr: 4-Bromofluorobenzene 68 44-153 1 09/16/99 13:45 CJ 61771 

HEADSPACE GAS ANALYSIS RSK147 Un i t s : mg/L 

Ethane ND 0.0025 1 09/21/99 15:13 PC 59211 

Ethylene ND 0.0032 1 09/21/99 15:13 PC 59211 

Methane ND 0.0012 1 09/21/99 15:13 PC 59211 

NITROGEN, NITRATE (AS N) E300 Un i t s : mg/L 
Nitrogen.Nitrate (As N) 3.5 0.10 1 09/15/9914:45 ES 60818 

PURGEABLE AROMATICS SW8021B Un i t s : ug/L 
Benzene ND 1.0 1 09/16/99 13:45 CJ 56217 

Ethylbenzene ND 1.0 1 09/16/99 13:45 CJ 56217 

Toluene ND 1.0 1 09/16/99 13:45 CJ 56217 

Xylenes.Total ND 2.0 1 09/16/99 13:45 CJ 56217 
Surr: 1,4-Difluorobenzene 96 72-137 1 09/16/99 13:45 CJ 56217 

Surr: 4-Bromofluorobenzene 79 48-156 1 09/16/99 13:45 CJ 56217 

SULFATE E300 Un i t s : mg/L 
Sulfate 200 4.0 20 09/27/9912:13 ES 61593 

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 
9/29/99 10:39:53 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713)660-0901 

Client Sample ID: MW-1 Collected: 09/14/99 12:45 SPL Sample ID: 99090123-06 

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

DIESEL RANGE ORGANICS SW8015B Uni ts : mg/L 
Diesel Range Organics ND 0.20 1 09/22/99 17:33 RR 59342 

Surr: Pentacosane 64 20-131 1 09/22/99 17:33 RR 59342 

Run ID/Seq #: HP_V_990921B-59342 
PreD Method PreD Date Prep Initials 

SW3510B 09/17/1999 8:40 KL 

GASOLINE RANGE ORGANICS SW8015B Uni ts : mg/L 
Gasoline Range Organics ND 0.10 1 09/16/99 12:07 CJ 61767 

Surr: 1,4-Difluorobenzene 85 62-144 1 09/16/99 12:07 CJ 61767 

Surr: 4-Bromofluorobenzene 86 44-153 1 09/16/99 12:07 CJ 61767 

PURGEABLE AROMATICS SW8021B Uni ts : ug/L 
Benzene ND 1.0 1 09/16/99 12:07 CJ 55494 

Ethylbenzene ND 1.0 1 09/16/99 12:07 CJ 55494 

Toluene ND 1.0 1 09/16/99 12:07 CJ 55494 

Xylenes.Total ND 2.0 1 09/16/99 12:07 CJ 55494 

Surr: 1,4-Difluorobenzene 95 72-137 1 09/16/99 12:07 CJ 55494 
Surr: 4-Bromofluorobenzene 92 48-156 1 09/16/99 12:07 CJ 55494 

>MCL - Result Over Maximum Contamination Limit(MCL) 

D - Surrogate Recovery Unreportable due to Dilution 

9f29/99 10:39:53 AM 

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

B - Analvte detected in the associated Method Blank 

* - Surrogate Recovery Outside Advisable QC Limits 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Client Sample ID: MW-12 Col lected: 09/14/99 13:20 S P L S a m p l e l D : 99090123-07 

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

DIESEL RANGE ORGANICS SW8015B Uni ts : mg/L 
Diesel Range Organics ND 0.20 1 09/22/99 7:17 RR 59335 

Surr: Pentacosane 80 20-131 1 09/22/99 7:17 RR 59335 
Run ID/Seq tf: HP_V_990921B-5933B 
Prep Method PreD Date PreD Initials 

SW3510B 09/17/1999 8:40 KL 

GASOLINE RANGE ORGANICS SW8015B Uni ts : mg/L 
Gasoline Range Organics 0.23 0.10 1 09/16/9916:38 CJ 61776 

Surr: 1,4-Difluorobenzene 91 62-144 1 09/16/9916:38 CJ 61776 
Surr: 4-Bromofluorobenzene 84 44-153 1 09/16/9916:38 CJ 61776 

HEADSPACE GAS ANALYSIS RSK147 Units: mg/L 
Ethane ND 0.0025 1 09/23/9913:45 PC 59740 
Ethylene ND 0.0032 1 09/23/99 13:45 PC 59740 
Methane ND 0.0012 1 09/23/9913:45 PC 59740 

NITROGEN, NITRATE (AS N) E300 Units: mg/L 
Nitrogen.Nitrate (As N) ND 0.10 1 09/15/99 14:45 ES 60821 

PURGEABLE AROMATICS SW8021B Units: ug/L 
Benzene 75 1.0 1 09/16/99 16:38 CJ 56221 
Ethylbenzene ND 1.0 1 09/16/9916:38 CJ 56221 
Toluene ND 1.0 1 09/16/99 16:38 CJ 56221 
Xylenes.Total ND 2.0 1 09/16/99 16:38 CJ 56221 

Surr: 1,4-Difluorobenzene 100 72-137 1 09/16/99 16:38 CJ 56221 
Surr: 4-Bromofluorobenzene 90 48-156 1 09/16/9916:38 CJ 56221 

SULFATE E300 Units: mg/L 
Sulfate 230 4.0 20 09/27/99 12:13 ES 61594 

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 

9/29/99 10:39:54 AM 



HOUSTON LABORATORY 
BBBO INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713)660-0901 

Client Sample ID: MW-10 Collected: 09/14/99 13:45 SPL Sample ID: 99090123-08 

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

DIESEL RANGE ORGANICS SW8015B Un i ts : mg/L 
Diesel Range Organics ND 0.20 1 09/22/99 7:56 RR 59336 

SUIT: Pentacosane 62 20-131 1 09/22/99 7:56 RR 59336 

Run ID/Seq #: HP_V.990921B-89336 
PreD Method Prep Date |Prep Initials 

SW3510B 09/17/1999 8:40 |KL 

GASOLINE RANGE ORGANICS SW8015B Un i ts : mg/L 
Gasoline Range Organics ND 0.10 1 09/16/99 14:10 CJ 61772 

Surr: 1,4-Difluorobenzene 88 62-144 1 09/16/99 14:10 CJ 61772 

Surr: 4-Bromofluorobenzene 78 44-153 1 09/16/99 14:10 CJ 61772 

HEADSPACE GAS ANALYSIS RSK147 Un i ts : mg /L 
Ethane ND 0.0025 1 09/23/99 13:53 PC 59742 

Ethylene ND 0.0032 1 09/23/9913:53 PC 59742 

Methane 0.0049 0.0012 1 09/23/99 1 3:53 PC 59742 

NITROGEN, NITRATE (AS N) E300 Un i ts : mg/L 
Nitrogen.Nitrate (As N) ND 0.10 1 09/15/99 14:45 ES 60822 

PURGEABLE AROMATICS SW8021B Uni ts : ug /L 
Benzene 10 1.0 1 09/16/99 14:10 CJ 56218 

Ethylbenzene ND 1.0 1 09/16/99 14:10 CJ 56218 

Toluene ND 1.0 1 09/16/99 1 4:10 CJ 56218 

Xylenes.Total ND 2.0 1 09/16/99 1 4:10 CJ 56218 

Surr: 1,4-Difluorobenzene 97 72-137 1 09/16/99 1 4:10 CJ 56218 

Surr: 4-Bromofluorobenzene 89 48-156 1 09/16/99 1 4:10 CJ 56218 

SULFATE E300 Un i ts : mg /L 

Sulfate 160 2.0 10 09/27/99 12:13 ES 61595 

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 
9r29/99 10:39:55 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Client Sample ID: MW-13 Col lected: 09/14/99 14:25 SPL Sample ID: 99090123-09 

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

DIESEL RANGE ORGANICS SW8015B Units: mg/L 
Diesel Range Organics 2.1 0.20 1 09/22/99 9:52 RR 59338 

Surr: Pentacosane 60 20-131 1 09/22/99 9:52 RR 59338 

Run ID/Seq #: HP_V_990921B-59338 
PreD Method Prep Date Preo Initials 

SW3510B 09/17/1999 8:40 KL 

GASOLINE RANGE ORGANICS SW8015B Units: mg/L 
Gasoline Range Organics 3.1 0.50 5 09/16/99 12:32 CJ 61768 

Surr: 1,4-Difluorobenzene 98 62-144 5 09/16/99 12:32 CJ 61768 

Surr: 4-Bromofluorobenzene 91 44-153 5 09/16/99 12:32 CJ 61768 

PURGEABLE AROMATICS SW8021B Units: ug/L 
Benzene 860 5.0 5 09/16/99 12:32 CJ 55509 

Ethylbenzene 450 5.0 5 09/16/99 12:32 CJ 55509 

Toluene 16 5.0 5 09/16/99 12:32 CJ 55509 

Xylenes.Total 34.4 10 5 09/16/99 12:32 CJ 55509 

Surr: 1,4-Difluorobenzene 110 72-137 5 09/16/99 12:32 CJ 55509 

Surr: 4-Bromofluorobenzene 98 48-156 5 09/16/99 12:32 CJ 55509 

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 
9/29/99 10:39:56 AM 



HOUSTON LABORATORY 
B880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713)660-0901 

Client Sample ID: Duplicate Collected: 09/14/99 0:00 SPL Sample ID: 99090123-10 

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

DIESEL RANGE ORGANICS SW8015B Units: mg/L 
Diesel Range Organics ND 0.20 1 09/22/99 18:11 RR 59343 

Surr. Pentacosane 42 20-131 1 09/22/99 18:11 RR 59343 

Run ID/Seq #: HP_V_990921B-59343 
PreD Method Prep Date Prep Initials 

SW3510B 09/17/1999 8:40 KL 

GASOLINE RANGE ORGANICS SW8015B Units: mg/L 
Gasoline Range Organics ND 0.10 1 09/16/99 16:13 CJ 61775 

Surr: 1,4-Difluorobenzene 93 62-144 1 09/16/99 16:13 CJ 61775 

Surr: 4-Bromofluorobenzene 80 44-153 1 09/16/99 16:13 CJ 61775 
__ , . 

PURGEABLE AROMATICS SW8021B Units: ug/L 
Benzene 7.3 1.0 1 09/16/99 16:13 CJ 56220 
Ethylbenzene ND 1.0 1 09/16/99 16:13 CJ 56220 
Toluene ND 1.0 1 09/16/99 16:13 CJ 56220 
Xylenes.Total ND 2.0 1 09/16/99 16:13 CJ 56220 

Surr: 1,4-Difluorobenzene 97 72-137 1 09/16/99 16:13 CJ 56220 
Surr: 4-Bromofluorobenzene 90 48-156 1 09/16/99 16:13 CJ 56220 

>MCL - Result Over Maximum Contamination Limit(MCL) 

D - Surrogate Recovery Unreportable due to Dilution 

9/29/99 10:39:57 AM 

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

B - Analyte detected in the associated Method Blank 

* - Surrogate Recovery Outside Advisable QC Limits 



HOUSTON LABORATORY 
6880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID: Trip Blank 9/8/99 Collected: 09/14/99 0:00 SPL Sample ID: 99090123-11 

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

GASOLINE RANGE ORGANICS SW8015B Units: mg/L 
Gasoline Range Organics ND 0.10 1 09/22/99 20:09 CJ 61344 

Surr: 1,4-Difluorobenzene 87 62-144 1 09/22/99 20:09 CJ 61344 

Surr: 4-Bromofluorobenzene 74 44-153 1 09/22/99 20:09 CJ 61344 

PURGEABLE AROMATICS SW8021B Units: ug/L 
Benzene ND 1.0 1 09/22/99 20:09 CJ 60928 

Ethylbenzene ND 1.0 1 09/22/99 20:09 CJ 60928 

Toluene ND 1.0 1 09/22/99 20:09 CJ 60928 

Xylenes.Total ND 2.0 1 09/22/99 20:09 CJ 60928 

Surr: 1,4-Difluorobenzene 96 72-137 1 09/22/99 20:09 CJ 60928 

Surr: 4-Bromofluorobenzene 84 48-156 1 09/22/99 20:09 CJ 60928 

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 

9/29/99 10:39:57 AM 



Quality Control Documentation 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 860-0901 

Quality Control Report 

Brown & Caldwell 
BJ- HOBBS 

1 
Analysis: Diesel Range Organics 
Method: SW801SB 

WorkOrder: 

Lab Batch ID: 
99090123 
854 

RunID: 

Analysis Date: 
Preparation Date: 

Method Blank 

HP_V_990921B-59330 Units: 

09/21/1999 22:55 
09/17/1999 8:40 

Analyst: 
Prep By: 

mg/L 

RR 
KL Method SW3510B 

Analyte Result Rep Limit 
Diasel Ranqe Organics ND 0.20 

Sum Pentacosane 91.5 20-131 

Samples in Analytical Batch: 

Lab Sample ID 

99090123-01B 
99090123-02B 
99090123-03D 
99090123-04B 
99090123-05B 
99090123-06B 
99090123-07B 
99090123-08B 
99090123-09B 
99090123-10B 

Client Sample ID 
MW-5 
MW-12D 
MW-3 
MW-4 
OW-4 
MW-1 
MW-12 
MW-10 
MW-13 
Duplicate 

Laboratory Control Sample (LCSI 

RunID: HP_V_990921B-59331 Units: mg/L 

Analysis Date: 09/21/1999 23:33 Analyst: RR 

Preparation Date: 09/17/1999 8:40 Prep By: KL Method SW3510B 

Analyte Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

Diesel Range Organics 5 4.8 97 53 148 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD1 

Sample Spiked: 99090123-02 

RunID: HP_V_99092lB-59333 Units: mg/L 

Analysis Date: 09/22/1999 6:00 Analyst: RR 

Analyte Sample Result MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Diesel Range Organics ND 5 4.7 93.0 5 5.3 106 12.9 39 21 175 

Qualifiers: ND/U - Not Detected at the Reporting Limit * - Recovery Outside Advisable QC Limits 

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

J - Estimated value between MDL and PQL 

9/30/99 9:45:35 AM 



HOUSTON LABORATORY 
BS80 INTERCHANGE DRIVE 

HOUSTON, TEXAS 7705* 
(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ- HOBBS 

IP 
alysis: Headspace Gas Analysis 

ethod: RSKU7 

WorkOrder: 

Lab Batch ID: 

99090123 

R2S94 

i; 
B 
i 

Method Blank 

unID: VARC_990921A-58256 Units: mg/L 

nalysis Date: 09/21/1999 10:41 Analyst: PC 

Samples in Analytical Batch: 

Lab Sample ID 

99090123-01D 

99090123-02D 

99090123-05D 

Client Sample ID 

MW-5 

MW-12D 

OW-4 

Analyte Result Rep Limit 

Ethane ND 0.0025 
Methane ND 0.0012 

1 
1 
1 
1 
1 
I 
I 
I 
I 
I 

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

B - Analyte detected in the associated Method Blank 

* - Recovery Outside Advisable QC Limits 

D - Surrogate Recovery Unreportable due to Dilution 

I 9/29/99 10:39:59 AM 



II 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713)600-0901 

Quality Control Report 

Brown & Caldwell 
BJ- HOBBS 

alysis: Headspace Gas Analysis 

ethod: RSK147 

WorkOrder: 
Lab Batch ID: 

99090123 
R2779 

Method Blank 

unID: VARC_990923A-59735 Units: mg/L 

nalysis Date: 09/23/199910:12 Analyst: PC 

Samples in Analytical Batch: 

Lab Sample ID 

99090123-07D 

99090123-08D 

Client Sample ID 

MW-12 

MW-10 

Analyte Result Rep Limit 

Ethane ND 0.0025 
Ethylene ND 0.0032 
Methane ND 0.0012 

1 
II 
1 
1 

1 
I 
1 
I 
I 
I 

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

B - Analyte detected in the associated Method Blank 

* - Recovery Outside Advisable QC Limits 

D - Surrogate Recovery Unreportable due to Dilution 

I 9/29/99 10:39:59 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 7705* 
(713)860-0901 

Quality Control Report 

Brown & Caldwell 
BJ- HOBBS 

1 
Analysis: Purgeable Aromatics 

Method: SW8021B 

WorkOrder: 
Lab Batch ID: 

99090123 
R2561 

F 

fi 

Method Blank 

RunID: HP_J_990916A-55508 Units: ug/L 

Analysis Date: 09/16/1999 9:31 Analyst: CJ 

Analyte Result Rep Limit 

Benzene ND 1.0 
Elhylbenzene ND 1.0 
Toluene ND 1.0 
Xylenes.Total ND 2.0 

Surr: 1,4-Difluorobenzene 96.4 72-137 
Surr: 4-Bromofluorobenzene 78.8 48-156 

Samples in Analytical Batch: 

Lab Sample ID 
99090123-01A 
99090123-02A 
99090123-03A 
99090123-04A 
99090123-05A 
99090123-06A 
99090123-07A 
99090123-08A 
99090123-09A 
99090123-1 OA 

Client Sample ID 

MW-5 

MW-12D 
MW-3 
MW-4 

OW-4 

MW-1 

MW-12 
MW-10 

MW-13 
Duplicate 

Laboratory Control Sample (LCS) 

RunID: HP_J_9909l6A-55489 Units: ug/L 

Analysis Date: 09/16/1999 9:56 Analyst: CJ 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Benzene 50 52 104 61 119 
Ethylbenzene 50 52 104 70 118 
Toluene 50 52 104 65 125 
Xylenes.Total 150 149 99 72 116 

Matrix Spike (MSI / Matrix Spike Duplicate (MSD) 

Sample Spiked: 99090123-10 

RunID: HP_J_990916A-56S32 Units: ug/L 

Analysis Date: 09/17/1999 11:54 Analyst: CJ 

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 7.3 20 35 137 20 16 43 105* 21 32 164 
Ethylbenzene ND 20 25 122 20 11 56 74.8* 19 52 142 

Toluene ND 20 25 126 20 12 57 75.4* 20 38 159 

Xylenes.Total ND 60 25 41.7* 60 11 18' 77.8* 17 53 143 

Qualifiers: ND/U - Not Detected at the Reporting Limit * - Recovery Outside Advisable QC Limits 

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

9/29/99 10:40:00 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

0 
Quality Control Report 

Brown & Caldwell 
BJ- HOBBS 

alysis: Purgeable Aromatics 
ethod: SW8021B 

WorkOrder: 

Lab Batch ID: 

99090123 

R2729 

Method Blank 

unlD: HP_J_99092lA-59432 Units: ug/L 

nalysis Date: 09/22/1999 15:10 Analyst: CJ 

Samples in Analytical Batch: 

Lab Sample ID 

99090123-11A 

Client Sample ID 

Trip Blank 9/6799 

II 
Analvte Result Rep Limit 

Benzene ND 1.0 
Ethvl benzene ND 1.0 
Toluene ND 1.0 
Xvlenes.Total ND 2.0 

Surr: 1,4-Difluorobenzene 94.8 72-137 
Surr: 4-Bromofluorobenzene 80.5 48-156 

II 
u 
1 
1. 
II 
B 
B 
1 
1 

RunID: 
Analysis Date: 

Laboratory Control Sample (LCSI 

HP_J_990921A-58639 Units: ug/L 

09/21/1999 12:03 Analyst: CJ 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Benzene 50 52 104 61 119 

Ethylbenzene 50 51 102 70 118 

Toluene 50 52 104 65 125 

Xylenes.Total 150 150 100 72 116 

Matrix Spike (MSI / Matrix Spike Duplicate (MSD1 

Sample Spiked: 99090100-01 

RunID: HP_J_990921A-60934 Units: ug/L 

Analysis Date: 09/22/1999 13:30 Analyst: CJ 

Analyte Sample Result MS 
Spike 
Added 

MS Result MS% 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Umit 

Benzene ND 20 18 92.2 20 13 63 38.1* 21 32 164 
Ethylbenzene ND 20 18 91.0 20 12 61 39.1* 19 52 142 
Toluene ND 20 18 91.8 20 12 62 38.4* 20 38 159 

Xylenes.Total ND 60 55.1987 92.0 60 37.1491 62 39.1* 17 53 143 

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

B - Analyte detected in the associated Method Blank 

* - Recovery Outside Advisable QC Limits 

D - Surrogate Recovery Unreportable due to Dilution 

I 9/29/99 10:40:01 AM 
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1 
1 

n 

HOUSTON LABORATORY 
6880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713)660-0901 

Quality Control Report 

Brown & Caldwell 
BJ-HOBBS 

IAnalysis: Gasoline Range Organics 

Method: SW8015B 

WorkOrder: 
Lab Batch ID: 

93090123 
R2847 

Method Blank Samples in Analytical Batch: 

HP_J_990922B-61342 Units: mg/L Lab SamDle ID Client SamDle ID 

: 09/22/1999 15:10 Analyst: CJ 99090123-11A Trip Blank 9/8/99 

Analyte Result Rep Limit 

Gasoline Ranqe Organics ND 0.10 
Surr: 1,4-Difluorobenzene 86.7 62-144 
Surr: 4-Bromofluorobenzene 70.6 44-153 

u 
1 

RunID: 

RunID: 
Analysis Date: 

Laboratory Control Sample (LCSI 

HP_J_990922B-61339 Units: mg/L 

09/22/1999 13:05 Analyst: CJ 

fl 
II 
I 

Analyte Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

Gasoline Range Organics 1 0.7 70 64 131 

Matrix Spike fMSl / Matrix Spike Duplicate (MSD1 

Sample Spiked: 

RunID: 

Analysis Date: 

99090100-02 
HP_J_990922B-61340 

09/22/1999 14:19 

Units: mg/L 

Analyst: CJ 

fl 
fl 
II 
fl 
II 

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

Gasoline Range Organics ND 1 0.45 45.4 1 0.77 77 50.9* 36 36 160 

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

B - Analyte detected in the associated Method Blank 

* - Recovery Outside Advisable QC Limits 

D - Surrogate Recovery Unreportable due to Dilution 

I 9/29/99 10:40:01 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

1 
Quality Control Report 

Brown & Caldwell 
BJ- HOBBS 

alysis: Gasoline Range Organics 

ethod: SW8015B 

WorkOrder: 

Lab Batch ID: 

99090123 

R2877 

II 
n 
i 
i 

unID: 

nalysis Date: 

Method Blank 

HP_J_990916C-61764 Units: mg/L 

09/16/1999 9:31 Analyst: CJ 

Analyte Result Rep Limit 
Gasoline Range Organics ND 0.10 

Surr: 1,4-Difluorobenzene 88.3 62-144 
Surr: 4-Bromofluorobenzene 68.5 44-153 

Samples in Analytical Batch: 

Lab Sample ID 

99090123-01A 

99090123-02A 

99090123-03A 

99090123-04A 

99090123-05A 

99090123-06A 

99090123-07A 

99090123-08A 

99090123-09A 

99090123-1 OA 

Client Sample ID 

MW-5 

MW-12D 

MW-3 

MW-4 

OW-4 

MW-1 

MW-12 

MW-10 

MW-13 

Duplicate 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCSI 

HP_J_990916C-61773 Units: mg/L 

09/16/1999 14:59 Analyst: CJ 

I 
1 

Analyte Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

Gasoline Range Organics 1 0.82 82 64 131 

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

Sample Spiked: 

RunID: 

Analysis Date: 

99090123-07 

HP_J_990916C-61778 

09/17/1999 12:43 

Units: mg/L 

Analyst: CJ 

1 Analyte Sample Result MS MS Result MS % MSD MSD Result MSD% RPD RPD Low High 

H Spike Recovery Spike Recovery Limit Limit Limit 
Added Added 

Gasoline Range Organics 0.23 1 1.3 108 1 0.91 68 45.6* 36 36 160 

« 

II 
Qualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

* - Recovery Outside Advisable QC Limits 

D - Surrogate Recovery Unreportable due to Dilution 

I 9/29/99 10:40:02 AM 
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1 
I 
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HOUSTON LABORATORY 
BB80 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ- HOBBS 

I
Analysis: Nitrogen, Nitrate (As N) 

Method: E300 

WorkOrder: 

Lab Batch ID: 

99090123 

R2B34 

i: 
i 
i 

Method Blank 

iRunID: WET_990915L-60813 Units: mg/L 

|Analysis Date: 09/15/199914:45 Analyst: ES 

Analyte Result Rep Limit 
Nitrogen,Nitrate (As N) NO 0.10 

Samples in Analytical Batch: 

Lab Sample ID 

99090123-01C 

99090123-02C 

99090123-05C 

99090123-07C 

99090123-08C 

Client Sample ID 

MW-5 

MW-12D 

OW-4 

MW-12 

MW-10 

Laboratory Control Sample (LCS) 

I 
1 
1 
1 
1 

RunID: 
Analysis Date: 

WET_990915L-60814 

09/15/1999 14:45 

Units: mg/L 
Analyst: ES 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Nitrogen.Nitrate (As N) 10 9.3 93 90 110 

Matrix Spike (MSI / Matrix Spike Duplicate (MSD) 

Sample Spiked: 

RunID: 

Analysis Date: 

9909414-01A 
WET_990915L-60816 

09/15/199914:45 

Units: mg/L 

Analyst: ES 

Analyte Sample Result MS 
Spike 
Added 

MS Result MS% 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Nitrogen.Nitrate (As N) ND 10 9.1 90.6 10 9.1 91 .0772 20 86 115 

1 
1 
I 
I 
I 

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

B - Analyte detected in the associated Method Blank 

* - Recovery Outside Advisable QC Limits 

D - Surrogate Recovery Unreportable due to Dilution 

I 9/29/99 10:40:02 AM 



1 
1 
1 
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HOUSTON LABORATORY 
8680 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ- HOBBS 

1Ana lysis: 
Method: 

Sulfate 

E300 

WorkOrder: 

Lab Batch ID: 

99090123 

R2873 

i; 
i 
i 

Method Blank 

iRunID: WET.990927B-61587 Units: mg/L 

I Ana lysis Date: 09/27/1999 12:13 Analyst: ES 

Analyte Result Rep Limit 

Sulfate ND 0.20 

Samples in Analytical Batch: 

Lab Sample ID 

99090123-01C 

99090123-02C 

99090123-05C 

99090123-07C 

99090123-08C 

Client Sample ID 

MW-5 

MW-12D 

OW-4 

MW-12 

MW-10 

Laboratory Control Sample (LCSI 

1 
1 
1 

RunID: 
Analysis Date: 

WET.990927B-61588 

09/27/1999 12:13 

Units: mg/L 

Analyst: ES 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Sulfate 10 9.9 99 90 110 

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

Sample Spiked: 
RunID: 
Analysis Date: 

99090123-01 
WET_990927B-61590 
09/27/1999 12:13 

Units: mg/L 

Analyst: ES 

Analyte Sample Result MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Sulfate 210 250 480 106 250 470 104 2.50 20 80 120 

I 
I 
1 
I 
I 

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

B - Analyte detected in the associated Method Blank 

* - Recovery Outside Advisable QC Limits 

D - Surrogate Recovery Unreportable due to Dilution 

I 9/29/99 10:40:03 AM 



Chain of Custody 

And 
Sample Receipt Checklist 





HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 7705* 

(713) 660-0901 

Sample Receipt Checklist 

Workorder: 

Date and Time Received: 

Temperature: 

99090123 

9/15/99 10:00:00 AM 

Received by: 

Carrier name: 

Stelly, D'Anna 

FedEx 

Shipping container/cooler in good condition? Yes No • Not Present • 

Custody seals intact on shippping container/cooler? Yes • No • Not Present 0 

Custody seals intact on sample bottles? Yes • No • Not Present 0 

Chain of custody present? Yes 0 No • 

Chain of custody signed when relinquished and received? Yes 0 No • 

Chain of custody agrees with sample labels? Yes 0 No • 

Samples In proper container/bottle? Yes 0 No • 

Sample containers intact? Yes 0 No • 

Sufficient sample volume for indicated test? Yes 0 No • 

All samples received within holding time? Yes 0 No • 

Container/Temp Blank temperature in compliance? Yes 0 No • 

Water - VOA vials have zero headspace? Yes 0 No • Not Present • 

Water - pH acceptable upon receipt? Yes 0 No • 



Brown & Caldwell 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0801 

Certificate of Analysis Number: 

99090124 

Reoort To: 

II 
I 

Brown & Caldwell 

Rick Rexroad 

1415 Louisiana 

Suite 2500 

Houston 

TX 

77002-

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

Proiect Name: 

Site: 

Site Address: 

PQ Number: 

State: 

State Cert. No.: 

Date Reported: 

BJ- HOBBS 

BJ-Hobbs 

New Mexico 

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

UwV-9 99090124-01 Water 09/13/199914:45 09/14/1999 10:00 • 
l/lW-7 99090124-02 Water 09/13/1999 16:10 09/14/1999 10:00 • 
MW-8 99090124-03 Water 09/13/1999 16:40 09/14/1999 10:00 • 
HW-11A 99090124-04 Water 09/13/1999 17:15 09/14/1999 10:00 n 

9/29/99 

Date 

Joel Grice 

Laboratory Director 

Ted Yen 

Quality Assurance Officer 

I 
9/29/99 11:01:34 AM 



HOUSTON LABORATORY 
B880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID: MW-9 Collected: 09/13/99 14:45 SPL Sample ID: 99090124-01 

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

D I E S E L RANGE ORGANICS SW8015B Units: mg/L 
Diesel Range Organics ND 0.20 1 09/22/99 18:49 RR 59344 

Surr: Pentacosane 55 20-131 1 09/22/99 18:49 RR 59344 

Run ID/Seq #: HP_V_990921B-59344 
Prep Method Prep Date Prep Initials 

SW3510B 09/17/1999 8:40 KL 

GASOLINE RANGE ORGANICS SW8015B Units: mg/L 
Gasoline Range Organics ND 0.10 1 09/26/99 19:19 WR 60860 

Surr: 1,4-Difluorobenzene 89 62-144 1 09/26/99 19:19 WR 60860 

Surr: 4-Bromofluorobenzene 96 44-153 1 09/26/99 19:19 WR 60860 

P U R G E A B L E AROMATICS SW8021B Units: ug/L 
Benzene ND 1.0 1 09/22/99 22:13 CJ 61535 

Ethylbenzene ND 1.0 1 09/22/99 22:13 CJ 61535 

Toluene ND 1.0 1 09/22/99 22:13 CJ 61535 

Xylenes.Total ND 2.0 1 09/22/99 22:13 CJ 61535 
Surr: 1,4-Difluorobenzene 97 72-137 1 09/22/99 22:13 CJ 61535 

Surr: 4-Bromofluorobenzene 85 48-156 1 09/22/99 22:13 CJ 61535 

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

B - Analyte detected in the associated Method Blank 

* - Surrogate Recovery Outside Advisable QC Limits 

>MCL - Result Over Maximum Contamination Limit(MCL) 

D - Surrogate Recovery Unreportable due to Dilution 

9/30/99 7:16:26 PM 



HOUSTON LABORATORY 
88B0 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713)660-0901 

Client Sample ID: MW-7 Col lected: 09/13/99 16:10 SPL Sample ID: 99090124-02 

Analyses/Method Result Rep.Limit • i l . Factor QUAL Date Analyzed Analyst Seq. # 

DIESEL RANGE ORGANICS SW8015B Uni ts: mg/L 
Diesel Range Organics ND 0.20 1 09/22/99 19:28 RR 59345 

Surr: Pentacosane 34 20-131 1 09/22/99 19:28 RR 59345 

Run ID/Seq #: HP_V_990921B-59348 
PreD Method PreD Date Preo Initials 

SW3510B 09/17/1999 8:40 KL 

GASOLINE RANGE ORGANICS SW8015B Uni ts: mg/L 
Gasoline Range Organics ND 0.10 1 09/26/99 19:48 WR 60861 

Surr: 1,4-Difluorobenzene 86 62-144 1 09/26/99 19:48 WR 60861 

Surr: 4-Bromofluorobenzene 95 44-153 1 09/26/99 19:48 WR 60861 

PURGEABLE AROMATICS SW8021B Uni ts: ug/L 
Benzene ND 1.0 1 09/22/99 22:42 CJ 61536 
Ethylbenzene ND 1.0 1 09/22/99 22:42 CJ 61536 
Toluene ND 1.0 1 09/22/99 22:42 CJ 61536 
Xylenes.Total ND 2.0 1 09/22/99 22:42 CJ 61536 

Sum 1,4-Difluorobenzene 96 72-137 1 09/22/99 22:42 CJ 61536 
Surr: 4-Bromofluorobenzene 82 48-156 1 09/22/99 22:42 CJ 61536 

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 

9/29/9911:01:36 AM 



HOUSTON LABORATORY 
.8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713)660-0901 

Client Sample ID: MW-8 Co l lec ted : 09/13/99 16:40 SPL Sample ID: 99090124-03 

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

DIESEL RANGE ORGANICS SW8015B Uni ts : mg/L 
Diesel Range Organics ND 0.20 1 09/22/99 20:06 RR 59346 

Surr: Pentacosane 42 20-131 1 09/22/99 20:06 RR 59346 
Run ID/Seq #: HP_V_990921B-89346 
Prep Method PreD Date Preo Initials 

SW3510B 09/17/1999 8:40 KL 

GASOLINE RANGE ORGANICS SW8015B Un i ts : mg/L 
Gasoline Range Organics ND 0.10 1 09/26/99 20:17 WR 60862 

Surr: 1,4-Difluorobenzene 90 62-144 1 09/26/99 20:17 WR 60862 

Surr: 4-Bromofluorobenzene 94 44-153 1 09/26/99 20:17 WR 60862 

PURGEABLE AROMATICS SW8021B Un i ts : ug/L 
Benzene ND 1.0 1 09/22/99 23:07 CJ 61537 
Ethylbenzene ND 1.0 1 09/22/99 23:07 CJ 61537 
Toluene ND 1.0 1 09/22/99 23:07 CJ 61537 
Xylenes.Total ND 2.0 1 09/22/99 23:07 CJ 61537 

Surr: 1,4-Difluorobenzene 95 72-137 1 09/22/99 23:07 CJ 61537 
Surr: 4-Bromofluorobenzene 83 48-156 1 09/22/99 23:07 CJ 61537 

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 
9/29/9911:01:37 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Client Sample ID: MW-11 A Col lected: 09/13/99 17:15 SPL Sample ID: 99090124-04 

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

DIESEL RANGE ORGANICS SW8015B Un i t s : mg/L 
Diesel Range Organics ND 0.20 1 09/22/99 20:44 RR 59347 

Surr: Pentacosane 21 20-131 1 09/22/99 20:44 RR 59347 

Run ID/Seq #: HP_V_990921B-S9347 
Prep Method Prep Date Prep Initials 

SW3510B 09/17/1999 8:40 KL 

GASOLINE RANGE ORGANICS SW8015B Un i ts : mg/L 
Gasoline Range Organics ND 0.10 1 09/26/99 20:46 WR 60863 

Surr: 1,4-Difluorobenzene 88 62-144 1 09/26/99 20:46 WR 60863 

Surr: 4-Bromofluorobenzene 95 44-153 1 09/26/99 20:46 WR 60863 

HEADSPACE GAS ANALYSIS RSK147 Un i t s : mg/L 

Ethane ND 0.0025 1 09/23/99 14:04 PC 59744 

Ethylene ND 0.0032 1 09/23/99 14:04 PC 59744 

Methane ND 0.0012 1 09/23/99 14:04 PC 59744 

NITROGEN, NITRATE (AS N) E300 Un i ts : mg/L 
Nitrogen.Nitrate (As N) 0.22 0.10 1 09/14/99 18:50 ES 56565 

PURGEABLE AROMATICS SW8021B Un i ts : ug/L 
Benzene ND 1.0 1 09/22/99 23:31 CJ 61538 
Ethylbenzene ND 1.0 1 09/22/99 23:31 CJ 61538 
Toluene ND 1.0 1 09/22/99 23:31 CJ 61538 
Xylenes.Total ND 2.0 1 09/22/99 23:31 CJ 61538 

Surr: 1,4-Difluorobenzene 95 72-137 1 09/22/99 23:31 CJ 61538 
Surr: 4-Bromofluorobenzene 85 48-156 1 09/22/99 23:31 CJ 61538 

SULFATE E300 Un i ts : mg/L 
Sulfate 250 4.0 20 09/17/99 14:00 ES 59383 

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 

9/29/99 11.01:37 AM 
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1 ^ 
HOUSTON LABORATORY 

B8B0 INTERCHANGE DRIVE 
HOUSTON, TEXAS 77054 

(713)660-0901 

Quality Control Report 

Brown & Caldwell 
BJ-HOBBS 

alysis: Diesel Range Organics 
ethod: SW801SB 

WorkOrder: 

Lab Batch ID: 
99090124 

854 

unID: 
nalysis Date: 

Preparation Date: 

Method Blank 

HP_V_990921B-59330 Units: 

09/21/1999 22:55 Analyst: 

09/17/1999 8:40 Prep By: 

mg/L 

RR 

KL Method SW3510B 

I-
Analyte Result Rep Limit 

Diesel Range Organics ND 0.20 
Surr: Pentacosane 91.5 20-131 

Samples in Analytical Batch: 

Lab Sample ID 

99090124-01B 

99090124-02B 

99090124-03B 

99090124-04B 

Client Sample ID 

MW-9 

MW-7 

MW-8 

MW-11 A 

Laboratory Control Sample (LCS) 

RunID: 
Analysis Date: 
Preparation Date: 

HP_V_9909218-59331 Un i t s : 

09/21/1999 23:33 Analyst: 
09/17/1999 8:40 Prep By: 

mg/L 
RR 
KL Method SW3510B 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Diesel Range Organics 5 4.8 97 53 148 

Matrix Spike (MSI / Matrix Spike Duplicate (MSD) 

Sample Spiked: 99090123-02 

RunID: HP_V_990921B-59333 Units: mg/L 

Analysis Date: 09/22/1999 6:00 Analyst: RR 

Analyte Sample Result MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Diesel Range Organics ND 5 4.7 93.0 5 5.3 106 12.9 39 21 175 

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

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Surrogate Recovery Unreportable due to Dilution 

9/30/99 9:49:54 AM 



alysis: Headspace Gas Analysis 

ethod: RSK147 

HOUSTON LABORATORY 
6680 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ- HOBBS 

WorkOrder: 

Lab Batch ID: 

99090124 

R2779 

Method Blank 

*unlD: VARC.990923A-59735 Units: mg/L 

\nalysis Date: 09/23/1999 10:12 Analyst: PC 

Samples in Analytical Batch: 

Lab Sample ID 

99090124-04D 

Client Sample ID 

MW-11 A 

Analyte Result Rep Limit 

Ethane ND 0.0025 
Ethylene ND 0.0032 
Methane ND 0.0012 

Qualifiers: ND/U - Not Detected at the Reporting Limit * - Recovery Outside Advisable QC Limits 

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

9/29/99 11:01:39 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE ORIVE 

HOUSTON, TEXAS 77054 

(713) 660-0901 

Quality Control Report 

Brown & Caldwell 
BJ- HOBBS 

Analysis: Purgeable Aromatics 

U t h o d : SW8021B 

WorkOrder: 

Lab Batch ID: 
99090124 
R2865 

RunID: 

Analysis Date: 

Method Blank Samples in Analytical Batch: 

HP_J_990922C-61532 

09/22/1999 15:10 

Units: ug/L 

Analyst: CJ 

Analyte Result Rep Limit 

Benzene ND 1.0 
Ethylbenzene ND 1.0 
Toluene ND 1.0 
Xylenes.Total ND 2.0 

Surr: 1,4-Difluorobenzene 94.8 72-137 
Sum 4-Bromofluorobenzene 80.5 48-156 

Lab Sample ID 

99090124-01A 

99090124-02A 

99090124-03A 

99090124-04A 

Client Sample ID 

MW-9 

MW-7 

MW-8 

MW-11A 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

HP_J_990922C-61529 Units: ug/L 

09/22/1999 12:41 Analyst: CJ 

1 
1 
I 

n 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Benzene 50 54 108 61 119 

Ethylbenzene 50 53 107 70 118 

Toluene 50 54 108 65 125 

Xylenes.Total 150 162 108 72 116 

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

Sample Spiked: 

RunID: 

Analysis Date: 

99090100-01 

HP_J_990922C-61530 

09/22/1999 13:30 

Units: ug/L 

Analyst: CJ 

Analyte Sample MS MS Result MS % MSD MSD Result MSD % RPD RPD Low High 

1) Result Spike Recovery Spike Recovery Limit Limit Limit 

V 
Added Added 

n 
Benzene ND 20 18 92.2 20 13 63 38.1* 21 32 164 

n Ethylbenzene ND 20 18 91.0 20 12 61 39.1* 19 52 142 

II Toluene ND 20 18 91.8 20 12 62 38.4* 20 38 159 II Xylenes.Total ND 60 55 91.7 60 37 62 39.1* 17 53 143 

I 
1 
I 

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

B - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

* - Recovery Outside Advisable QC Limits 

D - Surrogate Recovery Unreportable due to Dilution 

9/30/99 6:14:09 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713)680-0901 

1 
If*! 

Quality Control Report 

Brown & Caldwell 
BJ- HOBBS 

alysis: Gasoline Range Organics 

lethod: SW8015B 

WorkOrder: 

Lab Batch ID: 

99090124 

R2838 

IRunlD: 

Analysis t 
1 
1 

Date: 

Method Blank 

HP_S_990924A-60855 Units: mg/L 

09/24/1999 17:23 Analyst: WR 

Analyte Result Rep Limit 
Gasoline Range Organics ND 0.10 

Surr: 1,4-Difluorobenzene 88.7 62-144 
Surr: 4-Bromofluorobenzene 94.3 44-153 

Samples in Analytical Batch: 

Lab Sample 10 

99090124-01A 

99090124-02A 

99090124-03A 

99090124-04A 

Client Sample ID 

MW-9 

MW-7 

MW-8 

MW-11 A 

B 
II 
I 
1 

RunID: 
Analysis Date: 

Laboratory Control Sample (LCSI 

HP_S_990924A-60854 Units: mg/L 

09/24/1999 16:54 Analyst: WR 

Analyte Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

Gasoline Range Organics 1 0.9 90 64 131 

Matrix Spike (MS> / Matrix Spike Duplicate fMSDi 

Sample Spiked: 
RunID: 
Analysis Date: 

9909616-06A 
HP_S_990924A-60856 

09/24/1999 18:49 

Units: mg/L 
Analyst: WR 

1 Analyte Sample Result MS MS Result MS % MSD MSD Result MSD% RPD RPD Low High 

II Spike Recovery Spike Recovery Limit Limit Limit 
Added Added 

Gasoline Range Organics ND 1 0.99 98.5 1 0.95 95 3.23 36 36 160 

n 
fl 
II 
II 

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

B - Analyte detected in the associated Method Blank 

* - Recovery Outside Advisable QC Limits 

D - Surrogate Recovery Unreportable due to Dilution 

I 9/29/99 11:01:41 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 7705* 

(713) 660-0901 

I 
•lAna 
IjMet 

Quality Control Report 

Brown & Caldwell 
BJ- HOBBS 

lalysis: Nitrogen, Nitrate (As N) 

llMethod: E300 

WorkOrder: 

Lab Batch ID: 

99090124 

R2617 

Method Blank Samples in Analytical Batch: 

WET_990914J-56558 Units: mg/L Lab Samole ID Client Sample ID 

09/14/1999 18:50 Analyst: ES 99090124-04C MW-11 A 

Analyte Result Rep Limit 
Nitrogen.Nitrate (As N) ND 0.10 

I 

IRunlD: 

Laboratory Control Sample (LCS) 

fl 
II 
1 

RunID: 
Analysis Date: 

WET_990914J-56559 

09/14/1999 18:50 

Units: mg/L 

Analyst: ES 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Nitrogen.Nitrate (As N) 10 9.3 93 90 110 

Matrix Spike (MSI / Matrix Spike Duplicate (MSD) 

II 
I 
II 

Sample Spiked: 

RunID: 

Analysis Date: 

99090100-01 

WET_990914J-56561 

09/14/1999 18:50 

Units: mg/L 

Analyst: ES 

Analyte Sample Result MS 
Spike 
Added 

MS Result MS% 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD% 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Nitrogen.Nitrate (As N) 0.22 10 9.4 91.8 10 9.4 92 .0654 20 86 115 

I 
II 
II 

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

B - Analyte detected in the associated Method Blank 

* - Recovery Outside Advisable QC Limits 

D - Surrogate Recovery Unreportable due to Dilution 

I 9/29/9911:01:41 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713)860-0901 

1 
r. 

Quality Control Report 

Brown & Caldwell 
BJ- HOBBS 

alysis: 
ethod: 

Sulfate 

E300 

WorkOrder: 

Lab Batch ID: 

99090124 

R2767 

i 
I 
1 
I 
I 
I 

Method Blank 

unID". WET_99092iM-59376 Units: mg/L 

nafysisDate: 09/17/1999 14:00 Analyst: ES 

Samples in Analytical Batch: 

Lab Sample ID 

99090124-04C 
Client Sample ID 

MW-11 A 

Analyte Result Rep Limit 
Sulfate ND 0.20 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

WET_990921M-59377 

09/17/1999 14:00 

Units: mg/L 

Analyst: ES 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Sulfate 10 10 101 90 110 

Matrix Spike (MSI / Matrix Spike Duplicate (MSD) 

Sample Spiked: 

RunID: 

Analysis Date: 

99090100-02 
WET_990921M-59379 

09/17/1999 14:00 
Units: mg/L 

Analyst: ES 

Analyte Sample Result MS 
Spike 
Added 

MS Result MS % 
Recovery 

MSD 
Spike 
Added 

MSD Result MSD % 
Recovery 

RPD RPD 
Umit 

Low 
Limit 

High 
Umit 

Sulfate 230 500 740 101 500 740 100 0.927 20 80 120 

Qualifiers: ND/U - Not Detected at the Reporting Limit * - Recovery Outside Advisable QC Limits 

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

9/29/99 11:01:42 AM 
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HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(713)660-0901 

Sample Receipt Checklist 

Workorder: 99090124 Received by: Turnell, Randy 

Date and Time Received: 9/14/99 10:00:00 AM Carrier name: FedEx 

Temperature: 5 C 

Shipping container/cooler In good condition? Yes 0 No • Not Present • 

Custody seals intact on shippping container/cooler? Yes No • Not Present • 

Custody seals intact on sample bottles? Yes • No • Not Present 0 

Chain of custody present? Yes 0 No • 

Chain of custody signed when relinquished and received? Yes 0 NoD 

Chain of custody agrees with sample labels? Yes 0 NoD 

Samples in proper container/bottle? Yes 0 No • 

Sample containers intact? Yes 0 No • 

Sufficient sample volume for indicated test? Yes 0 NoD 

All samples received within holding time? Yes 0 No • 

Container/Temp Blank temperature in compliance? Yes 0 No • 

Water - VOA vials have zero headspace? Yes 0 No • Not Present • 

Water - pH acceptable upon receipt? Yes 0 No • 




