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Tel: (713) 759-0999 
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January 26, 2011 

Mr. Glen Von Gonten 
State of New Mexico 
Energy, Minerals, and Natural Resources Department 
Oil Conservation Division 
2040 South Pacheco Street, State Land Office Building 
Santa Fe, New Mexico 87505 

Subject: BJ Services Facility 
2708 West County Road 
Hobbs, New Mexico 

i$s, see 

References: (a) March 2005 Groundwater Sampling Report, Hobbs, New Mexico 
Facility, BJ Services Company, U.S.A., dated February 2, 2006 
(b) December 2003 Groundwater Sampling Report, Hobbs, New Mexico 
Facility, BJ Services Company, U.S.A., dated July 16, 2004 
(c) March 2004 Groundwater Sampling Report, Hobbs, New Mexico 
Facility, BJ Services Company, U.S.A., dated July 16, 2004 

Dear Mr. Von Gonten: 

On February 6, 2006, Brown and Caldwell, on behalf of BJ Services Company, U.S.A. (BJ 
Services), submitted the Reference (a) report pertaining to chloride-impacted 
groundwater in the area of the subject facility (Site). The attached Table 1 presents 
cumulative groundwater chloride data from monitor wells located at or in the vicinity of 
the Site. Based on information presented in the Reference (a) report, and supported by 
information presented in the Reference (b) and Reference (c) reports, the following 
conclusions pertaining to chloride-impacted groundwater in the area of the Site are 
evident: 

1. BJ Services removed three field waste tanks, formerly located in the north central 
portion of the Site, and associated impacted soil on March 6-7,1997; 

2. The former field waste tanks apparently served as a source of chloride impact to 
groundwater at the Site; 

3. Groundwater flow in the area of the Site is generally to the east-northeast, as 
indicated in the attached Figure 1 (taken from the Reference (a) report); 

4. The vertical and lateral extent of chloride impact to groundwater at the Site at 
concentrations exceeding the New Mexico Water Quality Control Criteria 
(NMWQCC) standard of 250 milligrams per liter is defined within the boundaries 
of the Site, as indicated in the attached Figure 2 (taken from the Reference (a) 
report); 

5. Chloride-impacted groundwater is also present at off-site locations to the east of 
the Site; 
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6. Based on a review of New Mexico Oil Conservation Division (NMOCD) files, as documented in the 
Reference (b) report, numerous potential historic sources of chloride impact to groundwater existed 
to the east of and surrounding the Site; and 

7. Chloride-impacted groundwater would not be present to the east of the Site if not for the presence of 
an off-site chloride source. 

Brown and Caldwell, on behalf of BJ Services and Baker Hughes Incorporated (Baker Hughes, the current 
owner of the Site), requests that NMOCD grant site closure status related to the occurrence of chloride in 
groundwater issue at the Site. For your convenience, copies of the Reference (a), (b) and (c) reports are 
attached. 

If you have any questions pertaining to the information presented herein, please contact Ms. Myna Letlow of 
Baker Hughes at 713.439.8139 or the undersigned at 713-646-1129. 

Sincerely, 

BROWN AND CALDWELL 

Richard Rexroad 
Project Manager 

cc: Myna Letlow (Baker Hughes) 

Attachments: 

Figure 1: Groundwater Elevation Map, March 8-11, 2005 

Figure 2: Chloride Distribution in Groundwater, March 2005 

Table 1: Cumulative Results for Chloride Analyses 

March 2005 Groundwater Sampling Report, Hobbs, New Mexico Facility, BJ Services Company, 
U.S.A., dated February 2, 2006 

December 2003 Groundwater Sampling Report, Hobbs, New Mexico Facility, BJ Services Company, 
U.S.A., dated July 16, 2004 

March 2004 Groundwater Sampling Report, Hobbs, New Mexico Facility, BJ Services Company, 
U.S.A., dated July 16, 2004 
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Table 1 
Cumulative Results'" for Chloride'2'Analyses 

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

Sample 
Date 

Monitor Wells13' Sample 
Date MW-1 MW-3 MW^l MW-5 MW-6 MW-7 MW-8 MW-9 MW-10 MW-U MW-11A MW-12 MW-12D MW-13 MW-14 MW-15 MW-16 MW-17 MW-18 MW-19 OW-4 

8/1/1995 160 150 310 130 380 310 350 - 110 2.200 3.400 NP NP "NP NP NP NP NP NP NP NP NS 
8/23/1996 130 140 100 99 210 250 360 140 2,000 2.900 NP NP NP NP NP NP NP NP NP NP NS 

3/21-24/1998 212 206 126 • 151 183 223 364 164 2.390 NS 940 1.200 NP NP NP NP NP NP NP NP NS 
3/9-10/1999 163 156 142 155 411 238 274 123 1.160 NS 834 314 NP NP NP NP NP NP NP NP NS 

6/10-7/2/1999 NA NA NA NA NP NA NA NA NA NP NA NA 195 496 NP NP NP NP NP NP 266 
3/9-10/2000 258 196 196 196 NP 224 241 131 474 NP 1,290 327 117 276 NP NP NP NP NP NP 258 

1/14/2001 NS NS NS NS NP NS NS NS NS NP NS NS NS NS 368 219 NP NP NP NP NS 

3/8-9/2001 NA 165 172 152 NP 224 250 127 879 NP 1.720 585 NS 276 327 NA NP NP NP NP NS-D 
6/21/2001 NA NA • NA NA NP NA NA NA NA NP NA NA NS NA 222 222 NP NP NP NP NS-D 

9/10/2001 NA NA NA NA NP NA NA NA NA NP NA NS-D NA NA 245 228 NP NP NP NP NS-D 

9/18/2001 NA NA NA NA NP NA NA NA NA NP NA NS-D 79 NA NA NA NP NP NP NP NS-D 

12*0001 NA NA NA NA NP NA NA NA NA NP NA NS-D NA NA 276 215 NP NP NP NP NS-D 
3/11-12/2002 177 172 183 127 NP 188 241 110 861 NP 1.230 NS-D 76 207 284 224 NP NP NP NP NS-D 

6/18/2002 NS NA NA NA NP NA NS NS NA NP NA NS-D NA 145 258 233 NP NP NP NP NS-D 
9/16/2002 NS NS NS 121 NP NS NS NS 1.030 NP 1.550 NS-D 86 NS 293 246 NP NP NP NP NS-D 
1/9/2003 NS NS NS 123 NP NS NS NS 525 NP 3.150 NS-D 95 NS 179 228 NP NP NP NP NS-D 

3/6/2003 NS NS NS 116 NP NS NS NS 363 NP 2.900 NS-D 102 NS 163 272 NP NP NP NP NS-D 
6720/2003 NS NS NS NS NP NS NS NS NS NP NS NS-D 89.3 NS NS NS 983 NP NP NP NS-D 
8/22/2003 NS NS NS NS NP NS NS NS NS NP NS NS-D NS NS 182 280 841 NP NP NP NS-D 
10/2/2003 NS NS NS 194 NP NS NS NS 420 NP 3240 NS-D 99.8 NS 175 298 963 NP NP NP NS-D 
12/18/2003 NS NS NS NA NP NS NS NS NA NP NA NS-D NA NS 123 263 823 NP NP NP NS-D 
3/30/2001 NS NS NS 70 NP NS NS NS 928 NP 2.980 NS-D 116 NS 119 245 753 NP NP NP NS-D 
3/24/2005 NP NP NP 140 NP NP NP NP 798 NP 2.740 NP 161 NP 303 321 1.140 167 199 330 NP 

" - NMWQCC standard for chloride is 250 mg/L. 

'' - MW-2 nol operative alter May 3. 1995; P&A'd 7/1/99. 

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

MW-11 P&A'd 7/1/99. 

MW-11A installed February 1998. 

MW-12 installed February 1998 (screened at Ihe top of the saturated zone). 

MW-12D installed June 1999. adjacent to MW-12 (screened in a lower portion of the uppermost saturated zone). 

MW-13 installed June 1999. 

MW-14 and MW-15 installed January 2001. 

MW-16 installed May 2003. 

MW-17. MW-18. and MW-19 installed March 2005. 

MW-1. MW-3. MW-4, MW-7. MW-8, MW-9. MW-12, MW-13. and OW-4 P&A'd March 2005. 

NP = not present at time of sampnag event. 

NS = not sampled during applicable sampling event. 

NA = not analyzed for chloride during applicable sampling event. 

NS-D — not sampled because well was dry during applicable sampling event. 
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MARCH 2005 GROUNDWATER SAMPLING REPORT, 
HOBBS, NEW MEXICO FACILITY, BJ SERVICES COMPANY, U.SA, 

DATED FEBRUARY 2, 2006 



MARCH 2005 GROUNDWATER 
SAMPLING REPORT 

HOBBS, NEW MEXICO FACILITY 

BJ SERVICES COMPANY, U.SA. 

February 2,2006 



MARCH 2005 GROUNDWATER SAMPLING REPORT 
HOBBS, NEW MEXICO FACILITY 
BJ SERVICES COMPANY, U.S.A. 

Prepared for 

BJ Services Company, U.S.A. 
11211 FM 2920 
Tomball, Texas 77375 

BC Project Number: 126238.020 

Richard L. Rexroad, P.G. 
Project Manager 

February 2,2006 

Brown and Caldwell 
1415 Louisiana, Suite 2500 
Houston, Texas 77002 - (713) 759-0999 
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1.0 INTRODUCTION 

Brown and Caldwell conducted a monitor well installation and soil and groundwater sampling event 

at the BJ Services Company, U.S.A. (BJ Services) facility located at 2708 West County Road in 

Hobbs, New Mexico on March 8-11,2005. This report presents a description of the field activities 

and a summary and evaluation of the analytical results. A groundwater potentiometric surface map 

and a chloride distribution map are included. 

A layout of the facility is shown in Figure 1. The former fuel island area biosparging system was 

decommissioned in March 2005, as described in the Final Closure Report, GW-072 mat was 

submitted to the New Mexico Oil Conservation Division (NMOCD) on April 13,2005. NMOCD 

approved the GW-072 Final Closure Report on June 15,2005. 

BJ Services removed three field waste tanks from the facility on March 6-7, 1997. An ongoing 

groundwater monitoring program was expanded to address the former field waste tanks area of the 

facility, as directed by NMOCD in correspondence dated January 21, 1999. Table 1 presents a site 

chronology detailing the history of investigations into impacts to soil and groundwater in the area of 

the former field waste tanks at the BJ Services Hobbs, New Mexico facility, along with the history 

of investigations and remediation conducted by BJ Services pertaining to hydrocarbon impacts 

associated with the former fuel island area of the facility, for which regulatory closure has been 

granted. 
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2.0 FIELD ACTIVITIES 

Brown and Caldwell purged and sampled ten monitor wells at or in the vicinity of the facility on 

March 8-11, 2005 to determine the concentrations of chloride in groundwater and to evaluate 

general groundwater quality in the area of the facility. The sampling event included three new 

monitor wells (MW-17, MW-18, and MW-19) that were installed and sampled for the first time 

in March 2005. The locations of current and former monitor wells in the area of the facility are 

shown in Figure 1. Soil samples were collected from the borings associated with the new monitor 

wells and from a soil boring completed adjacent to existing monitor well MW-16. The following 

subsections describe the field activities conducted by Brown and Caldwell during the current 

groundwater sampling and soil sampling event Section 3.0 presents an evaluation of these data. 

2.1 Soil Sampling Activities 

Soil samples were collected from the monitor wells MW-17, MW-18, and MW-19 borings and 

from soil boring SB-16 (located adjacent to existing monitor well MW-16) to evaluate the vertical 

distribution of chloride impact to soil at these locations. These soil borings were installed using air 

rotary drilling techniques. 

Soil samples were collected from non-indurated vadose zone materials at approximate 10-foot 

centers from the MW-17, MW-18, and MW-19 soil borings and at approximate 5-foot centers from 

soil boring SB-16. The associated boring logs are provided in Appendix A. The soil samples were 

analyzed for chloride by Method 325.2 to determine the vertical distribution of chloride in vadose 

zone soils at these locations. The laboratory analytical reports and chain-of-custody 

documentation for the soil samples are provided in Appendix B. 

Soil boring SB-16 was backfilled with cement-bentonite grout upon completion of sampling 

activities. The soil borings for monitor wells MW-17, MW-18, and MW-19 were advanced into 

the saturated zone for subsequent installation of the monitor wells, as described in Section 2.2. 
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Decontamination procedures associated with installation of soil borings and monitor wells 

consisted of washing drilling equipment with distilled water and a non-phosphate detergent. 

Decontamination water was discharged to an on-site water reclamation system at the BJ Services 

facility. Soil cuttings were placed in labeled 55-gallon drums and stored onsite pending 

analytical results. 

2.2 Monitor Well Installation and Development Activities 

Monitor wells MW-17, MW-18, and MW-19 were installed and sampled at the request of the New 

Mexico Oil Conservation Division (NMOCD) to assess and delineate the extent of chloride impact 

to the subsurface at and in the vicinity of the facility. Monitor well MW-17 was installed near the 

north fence line of the facility to verify that chloride-impacted groundwater has not migrated 

northward from the facility. Monitor well MW-18 was installed in the eastern portion of the facility 

to investigate the potential for chloride impact to groundwater at that location. Monitor well MW-

19 was installed approximately 250 feet northeast of existing off-site monitor well MW-16 to define 

the downgradient extent of chloride impact to groundwater detected at the monitor well MW-16 

location. 

The monitor well soil borings were advanced to an approximate depth of 78 feet below the 

observed top of the uppermost saturated zone. The monitor wells were constructed using 15 feet 

of 2-inch diameter 0.01-inch machine slotted PVC screen and sufficient 2-inch diameter PVC 

riser pipe to extend the well to the ground surface. The well screens were placed to capture the 

saturated zone such that approximately 1.5 feet of screen is situated above the apparent top of the 

saturated zone and approximately 13.5 feet of screen is situated below the apparent top of the 

saturated zone. The wells were equipped with a 6-inch PVC bottom cap, and a sealing top cap. 

The annular area of each well was backfilled with 20/40-grade filter sand installed from the total 

depth of the well to approximately 2 feet above the top of the screen. The remaining annular area 

was backfilled with a hydrated bentonite seal. For monitor wells MW-17 and MW-18, the 

uppermost portion of the PVC riser pipe was encased within a flush-mounted approximate 8-inch 

diameter vault and set within a 3-foot by 3-foot by 4-inch thick concrete surface pad that slopes 

away from the well. For monitor well MW-19, the above-grade portion of the riser pipe was 
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encased in a locking above-grade protective steel casing and set within a 3-foot by 3-foot by 4-

inch thick concrete pad that slopes away from the well. Four bollards were set in concrete 

surrounding MW-19's well pad. Construction diagrams for monitor wells MW-17, MW-18, and 

MW-19 are presented in Appendix A. 

The newly installed monitor wells were developed with previously unused disposable bailers and 

monitored with a turbidity meter until produced groundwater was clear and reasonably free of 

suspended sediment The development methods of the new wells were monitored by Brown and 

Caldwell in order to acknowledge that the wells were free of suspended sediment. 

The top-of-casing (TOC) elevations of monitor wells MW-17, MW-18, and MW-19 were surveyed 

relative to the TOC elevation of existing monitor well MW-16 using field surveying techniques. 

The horizontal locations of the wells were measured relative to existing features at the facility. 

2.3 Groundwater Sampling Activities 

Groundwater samples were collected from monitor wells MW-5, MW-10, MW-11 A, MW-12D, 

MW-14, MW-15, MW-16, MW-17, MW-18, and MW-19. Groundwater level measurements to the 

nearest 0.01 foot were obtained from all monitor wells at the facility using a decontaminated 

electronic water-level indicator prior to purging and sampling. Current and historical groundwater 

elevation data for each well are presented in Table 2. A groundwater elevation map for March 8-11, 

2005 is presented in Figure 2. The groundwater elevation data indicate that the groundwater flow 

direction is to the east/northeast 

Monitor wells MW-12D, MW-16, MW-17, MW-18, and MW-19 were purged with a submersible 

pump and previously unused down-hole tubing until groundwater stabilization occurred. Low 

flow/low stress purging was performed to maintain the water level at or near the static water level. 

The remaining wells were purged with previously unused disposable bailers and clean, previously 

unused polyethylene rope. Three well volumes were purged from monitor well MW-15. Monitor 

wells MW-5, MW-10, MW-11 A, and MW-14 were purged dry. 
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Field parameter measurements for pH, specific conductivity, oxidation-reduction potential, 

dissolved oxygen, and temperature were collected during purging of these wells. Field parameter 

readings were recorded on the groundwater sampling forms included in Appendix C and 

summarized in Table 3. 

Groundwater samples were obtained directly from the discharge line of the submersible pump 

(monitor wells MW-12D, MW-16, MW-17, MW-18, and MW-19) or by pouring recovered water 

from a bailer. The groundwater samples were placed in laboratory-prepared, clean glass or plastic 

containers, sealed with Teflon®-lined lids, labeled, and placed on ice in an insulated cooler for 

delivery to Southern Petroleum Laboratory in Houston, Texas for analysis using standard chain-of-

custody procedures. The laboratory analytical reports and chain-of-custody documentation for 

groundwater samples collected during the current sampling event are provided in Appendix B. 

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

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

detergent, then rinsing with distilled water. Purge and decontamination waters were discharged to 

an on-site water reclamation system at the BJ Services facility. 
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3.0 ANALYTICAL RESULTS 

The following subsections present the analytical results for soil and groundwater samples collected 

during the March 2005 sampling event 

3.1 Soil Samples 

Table 4 summarizes the results for chloride analysis of soil samples from the MW-17, MW-18, 

MW-19, and SB-16 soil borings. Chloride concentrations in vadose zone soil at these locations are 

relatively elevated (i.e., exceeding 100 milUgrams per kilogram (mg/kg)) in the uppermost 20 feet to 

25 feet below grade, and decrease below this interval throughout the remaining portion of the 

vadose zone. 

3.2 Groundwater Samples 

Groundwater samples from monitor wells MW-5, MW-10, MW-11A, MW-12D, MW-14, MW-15, 

MW-16, MW-17, MW-18, and MW-19 were analyzed for the following parameters using the 

indicated analytical methodologies: 

• Chloride (Method 325.3); 

• Nitrate, Sulfate, Fluoride (Method E300); 

• Bicarbonate and Carbonate Alkalinity (Method 2320B); 

• Hardness (Method E130.2); and 

• Calcium, magnesium, potassium and sodium (Method 6010B). 

Table 5 presents current and cumulative results for chloride analyses of groundwater samples 

collected at the facility. Current chloride concentrations in monitor wells MW-5, MW-12D, MW-

17, and MW-18 are less than the New Mexico Water Quality Control Commission (NMWQCC) 

chloride standard of 250 milligrams per liter (mg/L), but chloride concentrations in monitor wells 
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MW-10, MW-11 A, MW-14, MW-15, MW-16, and MW-19 exceed the NMWQCC chloride 

standard. 

Table 6 presents the cumulative analytical results for annual sampling and analysis for NMWQCC 

constituents. The 2005 analytical results for geochemical parameters (i.e., carbonate, bicarbonate, 

hardness, fluoride, nitrate, sulfate, and cations) are generally comparable to historic data for these 

parameters on a well-by-well basis. 

33 Data Evaluation 

Figure 3 depicts the distribution of chloride in groundwater in the area of the facility and indicates 

the presence of two chloride sources in the area of the facility: 

1. Former field waste tanks at the BJ Services facility; and 

2. A separate source in the vicinity of monitor well MW-16. 

The occurrence of chloride in association with each of these source areas is discussed below. 

Former Field Waste Tanks Source Area 

Groundwater chloride impact associated with the former field waste tanks source area is present at 

the monitor well MW-10 and MW-11A locations and is defined downgradient at the monitor well 

MW-18 location in the eastern portion of the BJ Services facility. The northern extent of this 

chloride plume is defined within the boundaries of the BJ Services facility at the monitor well MW-

17 location. Previous groundwater sampling conducted by BJ Services at the on-site nested monitor 

well MW-12/MW-12D location indicated that the degree of chloride impact to groundwater 

decreased with depth within the uppermost aquifer at the BJ Services facility (see Table 5). The 

current chloride concentration in monitor well MW-12D is less than the NMWQCC chloride 

standard of 250 mg/L and is an order of magnitude less than in nearby monitor well MW-11 A, 

which is screened in the upper portion of the uppermost aquifer. Chloride concentrations in this 

area of impact decrease in an eastward (downgradient) from 2,740 mg/L in monitor well MW-11A 
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to 321 mg/L and 303 mg/L at monitor wells MW-15 and MW-14, respectively, to 199 mg/L in 

monitor well MW-18. 

Monitor Well MW-16 Source Area 

The previously indicated separate chloride source area in the vicinity monitor well MW-16 relative 

to the former field waste tanks source area is confirmed by groundwater data from the March 2005 

sampling event. From the former field waste tanks source area, chloride concentrations decrease in 

an eastward (downgradient) from 2,740 mg/L in monitor well MW-11A to 321 mg/L and 303 mg/L 

at monitor wells MW-15 and MW-14, respectively, to 199 mg/L in monitor well MW-18 (i.e., less 

than the NMWQCC chloride standard of 250 mg/L). Moving further eastward, the chloride 

concentration in monitor well MW-16 increases by an order of magnitude to 1,140 mg/L, then once 

again decreases in a northeastward (generally downgradient) direction to 330 mg/L at the MW-19 

location. This generalized pattern of decreasing chloride concentrations moving eastward from 

monitor well MW-11A to the monitor wells MW-14 and MW-15 locations, following by an 

elevated chloride concentration in monitor well MW-16 has also been documented on the basis of 

chloride concentration data from March 2004, October 2003, and March/June 2003, as indicated in 

Table 5. The temporal consistency of this pattern of chloride concentrations indicates that the 

elevated chloride concentrations being detected at the monitor well MW-16 location are not the 

result of a sporadic passage of chloride-impacted groundwater from the former field waste tanks 

area, but instead indicates that a separate chloride source area, from which chloride is continuously 

leaching to groundwater, is present in the vicinity of monitor well MW-16. Although current data 

from monitor wells MW-16 and MW-19 indicate that chloride concentrations associated with the 

monitor well MW-16 source area decrease in a downgradient direction, the downgradient extent of 

chloride impact to groundwater associated with the monitor well MW-16 source area is not 

presently defined. 

Groundwater modeling conducted by Brown and Caldwell prior to installation of monitor well 

MW-16 in May 2003 indicated an anticipated chloride concentration of less than 250 mg/L at the 

proposed downgradient monitor well MW-16 location east of the BJ Services facility, based on 

historic data that had also defined an eastward decrease in chloride concentrations within the BJ 
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Services facility. Specifically, historic chloride concentrations in former field waste tanks area 

monitor wells MW-11 and MW-11A had ranged from 834 mg/L to 3,400 mg/L, whereas chloride 

concentrations in the area of monitor wells MW-14 and MW-15, which are located further east 

within the BJ Services facility, had ranged from 163 mg/L to 368 mg/L. 

Off-site monitor well MW-16 has been sampled six times since its installation in May 2003, with 

chloride concentrations in the well ranging from 753 mg/L to 1,140 mg/L. During the post-May 

2003 time period, chloride concentrations in individual wells at the BJ Services facility have 

remained generally consistent with previous chloride data from those wells. The data presented in 

Figure 3 demonstrate that chloride impact associated with the former field waste tanks is limited to 

within the boundaries of the BJ Services facility and that the concentration of chloride in off-site 

monitor well MW-16 would not exceed 250 mg/L if there was no off-site source of chloride impact 

Brown and Caldwell provided further evidence of this off-site source of chloride impact to 

groundwater in the report for the December 2003 groundwater sampling event, based on a search of 

NMOCD files relating to permitted oil & gas exploration and production activities in the area, and 

supplemented by historical aerial photographs depicting industrial development in the vicinity. 

Brown and Caldwell also presented the results of a water well search that indicated no current 

groundwater usage within 1 mile downgradient of the facility. 
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4.0 CONCLUSIONS AND RECOMMENDATIONS 

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

March 2005 and previous groundwater sampling events at the BJ Services Hobbs, New Mexico 

facility. 

4.1 Conclusions 

• The distribution of chloride concentrations within groundwater in the area of the BJ 
Services Hobbs, New Mexico facility indicates the presence of two separate source areas: 
the MW-16 area and the former field waste tanks area. Elevated chloride concentrations 
in groundwater east of the BJ Services facility are apparently attributable to one or more 
off-site sources. In the absence of these apparent sources, chloride impact attributable to 
the onsite source would be less than the NMWQCC standard of 250 mg/L in the area to 
the east of the B J Services facility. 

• Chloride concentrations measured in on-site downgradient monitor wells MW-17 and 
MW-18 during the current groundwater sampling event are less than the NMWQCC 
standard of 250 mg/L. 

• Elevated chloride concentrations in soil were observed within the uppermost 25 feet 
below the ground surface at each of the March 2005 boring locations. Chloride 
concentrations then decreased with depth throughout the vadose zone at each location. 

4.2 Recommendations 

• Given that (1) chloride impact to groundwater attributable to the BJ Services facility at 
concentrations exceeding the NMWQCC standard of 250 mg/L is limited to the BJ 
Services facility, and (2) there is no current downgradient usage of groundwater within 1 
mile of the facility, BJ Services should discontinue sampling and analysis pertaining to 
chloride impact to groundwater within the uppermost aquifer at and in the vicinity of its 
Hobbs, New Mexico facility. 
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Table 1 
Site Chronology 

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

Date Activity 

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

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

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

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

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

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

Jury 29-
| August 10, 1992 

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

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

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

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

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

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

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

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

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

June 21,1993 ENSR Consulting and Engineering (ENSR), the environmental 
consultant for the adjacent property owner on which off-site well MW-
9 is located, submitted a request to sample monitor well MW-9. 
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Table 1 
Site Chronology 

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

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

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

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

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

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

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

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

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

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

August 14-26, 1995 Remedial Construction Services, Inc. (RCS) constructed the initial 
design of the biosparging system. 

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

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

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

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

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

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

December 2,1996 Brown and Caldwell conducted the December 19% groundwater 
sampling event. 
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Table 1 
Site Chronology 

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

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

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

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

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

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

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

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

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

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

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

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

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

March 19,1999 Brown and Caldwell submitted the work plan for groundwater 
delineation activities that was requested by the NMOCD. 
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Table 1 
Site Chronology 

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

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

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

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

July 14,1999 

< .... , 

Brown and Caldwell redirected air discharge from the shallow 
injection well injection system to Lateral No. 1 and optimized air flow 
to injection wells AI-16 and AI-17 to apply increased remedial 
pressure to the eastern portion of the west plume. 

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

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

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

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

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

November 1,2000 Brown and Caldwell deactivated the biosparging system. 

December 7,2000 Brown and Caldwell conducted the December 2000 groundwater 
sampling event. 

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

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

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

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

September 10,2001 Brown and Caldwell conducted the September 2001 groundwater 
sampling event. 
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Table 1 
Site Chronology 

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

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

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

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

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

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

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

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

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

January 9,2003 Brown and Caldwell conducted the January 2003 groundwater 
sampling event. 

March 6,2003 Brown and Caldwell conducted the March 2003 groundwater sampling 
event. 

May 13,2003 Brown and Caldwell installed monitor well MW-16 at a location to the 
west of the facility. 

June 19,2003 Brown and Caldwell initiated the June 2003 groundwater sampling 
event. 

| August 22,2003 Brown and Caldwell completed the June 2003 groundwater sampling 
event. 

October 2,2003 Brown and Caldwell conducted the October 2003 groundwater 
sampling event. 

December 17-18,2003 Brown and Caldwell conducted the December 2003 groundwater 
sampling event. 

March 29-30,2004 Brown and Caldwell conducted the March 2004 groundwater sampling 
event. 
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Table 1 
Site Chronology 

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

March 8-11,2005 Brown and Caldwell conducted the March 2005 groundwater sampling 
event. Brown and Caldwell installed monitor wells MW-17 and MW-
18 in the eastern portion of the facility, and monitor well MW-19 at a 
location to the east of the facility. Soil samples were taken from the 
MW-17, MW-18, and MW-19 soil borings, as well as from a soil 
boring identified as SB-16, which was installed at a location adjacent 
to existing monitor well MW-16. Brown and Caldwell 
decommissioned the biosparging system at the former fuel island area. 

April 13,2005 The Final Closure Report for the former fuel island area (GW-072) 
was submitted to NMOCD. 

June 15,2005 NMOCD approved the Final Closure Report for the former fuel island 
area (GW-072). 

P:\Wp\BJSER V\l 26238\015R.doc 6 of 6 



Table 2 
Cumulative Groundwater Elevation Data 

Hobbs, New Mexico Facility 
BJ Services Company, USA. 

I Monitor 
Well 

Top-of-Caiing Elevation 
(MSL) 

Date Measured 
Depth to Groundwater 

(feet) 
Free Product Thickness 

(feet) 
Groundwater 

Elevation (MSL) 
Comments 

MW-1 3,647.53 8/10/1992 53.22 "0.00 3.594.31 U) 
2/9/1993 53.03 0.00 3,594.50 

U) 

8/18/1993 53.10 0.00 3,594.43 
1/26/1994 53.31 0.00 3.594.22 
5/3/1995 54.64 0.20 3,593.05 (2) 
7/31/1995 54.14 0.00 3,59339 

(2) 

11/14/1995 53.69 0.00 3,593.84 
2/23/1996 54.32 0.00 3.593.21 
5/31/1996 54.14 0.00 3.593.39 
8/23/1996 56.17 0.00 3.59136 
12/2/1996 55.27 0.00 3.592.26 
3/12/1997 55.70 0.27 3.592.05 
6/12/1997 55.08 0.02 3,592.47 
9/12/1997 55.64 0.51 3,592.31 
12/10/1997 55.46 0.00 3,592.07 PSH Sheen 

• 3/24/1998 55.81 0.00 3.591.72 PSH Sheen 
6/23/1998 56.38 0.06 3,591.20 
9/30/1998 56.82 0.00 3.590.71 PSH Sheen 
12/9/1998 57.05 0.00 3.590.48 
3/10/1999 57.45 0.00 3,590.08 
6/10/1999 58.02 0.00 3,589.51 
7/2/1999 57.90 0.00 3.589.63 

9/14/1999 58.14 0.00 3.589.39 
12/9/1999 . - . (3) 
3/9/2000 58.99 0.00 3.588.54 

(3) 

06/00 -
09/00 - _ 
12/7/00 - -

3/8/2001 60.35 0.00 3.587.18 
6/21/01 60.99 0.00 3,586.54 
9/10/01 61.17 0.00 3,586.36 

12/6/2001 not measured 
03/11/02 62.11 0.00 3.585.42 
6/17/02 62.53 0.00 3.585.00 

9/16/2002 62.43 0.00 3.585.10 
1/9/2003 62.61 0.00 3.584.92 ' 
3/6/2003 62.72 0.00 3,584.81 

6/19/2003 (3)-well not 6/19/2003 
located 

10/2/2003 62.97 0.00 3,584.56 
12/17/2003 63.21 0.00 3,58432 
3/29/2004 63.24 0.00 3,58479 
3/8/2005 - . 01) 

MW-2" 3,644.84 8710/19% 52.82 0.00 3,592.02 (1) 
2/9/1993 49.60 0.00 3,595.24 

(1) 

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

- • • • • • -. 
- (4),(5) 

MW-3 3,645.00 8/1071993 52.99 0.00 3,592.01 ro 2/9/1993 52.72 0.00 3,59278 
8/18/1993 52.82 0.00 3.592.18 1 1/26/1994 53.05 0.00 3,591.95 8 5/3/1995 54.31 0.00 3,590.69 1 
7/31/1995 51.24 0.00 3,593.76 1 
11/14/1995 51.10 0.00 3,593.90 1 
2/23/1996 51.68 0.00 3.59332 1 
5/31/1996 51.45 0.00 3.593.55 | 
8/23/1996 51.55 0.00 3,593.45 1 
1272/1996 52.23 0.00 3,592.77 1 
3/12/1997 52.67 0.00 3,592.33 1 
6/12/1997 52.68 0.00 3,59232 
9/11/1997 52.71 0.00 3,59279 
12/10/1997 52.89 0.00 3,592.11 
3/23/1998 53.22 0.00 3,591.78 
6/23/1998 53.66 0.00 3,591.34 
9/30/1998 54.06 . 0 . 00 3,590.94 
12/9/1998 . 54.36 0.00 3,590.64 
3/10/1999 54.72 0.00 3,59078 
6/10/1999 55.17 0.00 3,589.83 

,. , . 7/2/1999 1 55.15 0.00 3,589.85 
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Tabic 2 
Cumulative Groundwater Elevation Data 

Hobbs, New Mexico Facility 
BJ Services Company, DSJL. 

j Monitor 
jj Well 

Top-of-Caiing Elevation 
(MSL) 

Date Measured 
Depth to Groundwater 

(feet) 
Free Product Thickness 

(leet) 
Groundwater 

Elevation (MSL) Comments 

MW-3 
com. 

3,64500 9/1471999 
12/9/1999 
3/9/2000 
67872000 
9/13/2000 
12/7/2000 
3/8/2001 
6/21/01 
9/10/01 

12/6/2001 
3/11/2002 
6/17/02 

9/16/2002 
1/9/2003 
3/6/2003 

55.42 
55.78 
56.23 
56.66 
56.77 
57.15 
57.69 
58.34 
58.54 
59.04 
59.50 
59.83 
59.80 
60.01 
60.10 

0.00 
0.00 
0.00 
0.00 
O.OO 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

3,589.58 
3.589.22 
3,588.77 
3,588.34 
3.588.23 
3,587.85 
3,587.31 
3,586.66 
3.586.46 
3.585.96 
3,585.50 
3,585.17 
3,58570 
3.584.99 
3,584.90 

6/19/2003 

10/2/2003 
12/17/2003 
3/29/2004 
3/8/2005 

60.34 
60.50 
60.55 

0.00 
0.00 
0.00 

3.5B4.66 
3,584.50 
3.584.45 

(3)-well not 
located 

(11V 
MW-4 3.645.28 871071992 

2/9/1993 
8/18/1993 
1/26/1994 
5/3/1995 
7/31/1995 
11/14/1995 
2/23/1996 
5/31/1996 
8/23/1996 
12/2/1996 
3/12/1997 
6/12/1997 
9/12/1997 
12/10/1997 
3/24/1998 
6/23/1998 
9/30/1998 
12/9/1998 
3/10/1999 
6/10/1999 
7/2/1999 

9/14/1999 
12/9/1999 
3/10/2000 
6/8/2000 
9/13/2000 
12/7/2000 
3/8/2001 
6721/01 
9/10/01 

12/6/2001 
3/11/2002 
6/17/02 

9/16/2002 
1/9/2003 
3/6/2003 
6/19/2003 
10/2/2003 
12/17/2003 
3/29/2004 
3/8/2005 

50.55 
50.26 
50.38 
50.90 
51.51 
51.74 
51.03 
51.65 
51.48 
53.49 
52.32 
52.74 
53.08 
52.60 
52.89 
53.20 
53.82 
53.96 
54.27 
54.69 
55.07 
55.10 
55.33 
55.79 
56 12 
56.67 
56.65 
57.05 
57.72 
58.18 
58.54 
58.88 
59.41 
59.67 
59.71 
59.91 
60.03 
60.16 
60.30 
60.35 
60.38 

000 
0.00 
0.00 
0.30 
0.45 
0.26 
0.00 
0.01 
0.00 
0.00 
0.00 
0.05 
0.44 
0.15 
0.00 
0.25 
0.22 
0.00 
0.00 
0.04 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

3,594.73 
3,595.02 
3.594.90 
3,594.63 
3,594.14 
3,593.75 
3,594.25 
3,593.64 
3,593.80 
3,591.79 
3,592.96 
3,592.58 
3,592.56 
3,592.80 
3.S92J9 
3,592.29 
3,591.64 
3,59132 
3.591.01 
3,590.62 
3,590.21 
3.590.18 
3,589.95 
3,589.49 
3,589.16 
3,588.61 
3.588.63 
3.58873 
3.587.56 
3,587.10 
3.586.74 
3,586.40 
3,585.87 
3,585.61 
3,585.57 
3,585.37 
3,585.25 
3,585.12 
3,584.98 
3,584.93 
3,584.90 

W 

PSH Sheen 

200 ml PSH 

(11) 
MWr5 3,647.72 8/10/1992 

2/9/1993 
8/18/1993 
1/26/1994 
5/3/1995 
7/31/1995 
11/14/1995 
2/23/1996 
5/31/1996 

52.38 
52.06 
52.16 
52.50 
53.57 
53.27 
52.83 
53.57 
53.16 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

3,59534 
3,595.66 
3,595.56 
3,595.22 
3.594.15 
3,594:45 
3.594.89 
3,594.15 
3,594.56 

W 
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Tabic 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 

(reet) 
Groundwater 

Elevation (MSL) 
Comments 

MVVrS 3,647.72 8/23/1996 " 53.41 0.00 3.594.31 
com. 12/2/1996 53.98 0.00 3,593.74 

3/12/1997 54.44 0.00 3,593.28 
6/12/1997 54.48 0.00 3,593.24 
9/12/1997 54.29 0.00 3,593.43 
12/10/1997 54.66 0.00 3,593.06 
3/23/1998 55.05 0.00 3.592.67 
6/23/1998 55.44 0.00 3,592.28 
9/30/1998 55.65 0.00 3,592.07 
12/9/1998 56.00 0.00 3.591.72 
3/9/1999 56.45 0.00 3.591.27 
6/10/1999 56.91 0.00 3,590.81 
7/2/1999 56.93 0.00 3,590.79 
9/14/1999 57.12 0.00 3,590.60 
12/9/1999 57.41 0.00 3,590.31 
3/9/2000 57.92 0.00 3,589.80 
6/8/2000 58.32 0.00 3,589.40 
9/13/2000 58.36 0.00 3.589.36 
12/7/2000 58.71 0.00 3.589.01 
3/8/2001 59.36 0.00 3.588.36 
6/21/01 59.94 000 3,587.78 
9/10/01 59.85 0.00 3,587.87 

12/672001 60.56 0.00 3,587.16 
3/11/02 61.12 000 3.586.60 
6/17/02 61.43 0.00 3,58679 

9/16/2002 61.52 0.00 3.58670 
1/9/2003 61.75 0.00 3,585.97 
3/6/2003 61.90 0.00 3,585.82 
6/19/2003 62.01 0.00 3,585.71 
10/272003 62.16 0.00 3.585.56 
12/17/2003 62.35 0.00 3,585.37 
3/29/2004 62.56 0.00 3.585.16 
3/8/2005 61.80 o.oo 3.585.92 

" MW-6 3,644.74 279/1993 50.58 0.00 3.594.16 (!) 
8/18/1993 50.78 0.00 3.593.96 

(!) 
1/26/1994 51.00 0.00 3,593.74 
5/3/1995 52.63 0.00 3,592.11 
7/31/1995 51.90 0.00 3,592.84 
11/14/1995 51.19 0.00 3,593.55 
2/23/1996 52.10 0.00 3,592.64 
5/31/1996 51.76 0.00 3,592.98 
8/23/1996 51.63 0.00 3,593.11 
12/2/1996 52.85 0.00 3,591.89 
3/12/1997 53.55 0.00 3,591.19 
6/12/1997 52.08 0.00 3,592.66 
9/11/1997 53.72 0.00 3,591.02 
12/10/1997 53.27 0.00 3,591.47 
3/23/1998 53.56 0.00 3,591.18 
6/23/1998 52.88 0.00 3,591.86 
9/30/1998 54.89 0.00 3,589.85 
1279/1998 54.57 0.00 3,590.17 
3/10/1999 55.10 0.00 3,589.64 
7/2/1999 - - - (5M6) 

MW-7 3.644.55 279/1993 50.53 0.00 3,594.02 6) 3.644.55 
8/18/1993 50.74 0.00 3.593.81 
1/26/1994 51.01 0.00 3,593.54 
5/3/1995 52.25 0.00 3,592.30 
7/31/1995 51.92 0.00 3,592.63 
11/14/1995 51.48 0.00 3,593.07 
2/23/1996 52.15 0.00 3,592.40 
5/31/1996 51.78 0.00 3,592.77 
8/23/1996 52.02 0.00 3.592.53 
1272/1996 52 52 0.00 3.592.03 
3/12/1997 52.99 0.00 3.591.56 
6/12/1997 53.08 - 0.00 3.591.47 
9/11/1997 53.00 0.00 3,591.55 
12/10/1997 53.28 0.00 3,591.27 I 
3/23/I99B 53.59 0.00 3,590.96 
6723/1998 54.20 0.00 3,590.35 | 
9/30/1998 54.54 0.00 3,590.01 
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Tabic 2 
Cumulative Groundwater Elevation Data 

Hobbs, New Meiico Facility 
BJ Services Company, VSA. 

, 
Monitor 

Well 
Top-or-Casfng Elevation 

(MSL) 
Date Measured 

Depth to Groundwater 
(feet) 

Free Prodaet Thickness 
(feet) 

Groundwater 
Elevation (MSL) 

Comments 

MW-7 3.644.55 1279/1998 54.74 0.00 3,589.81 
cont. 

3.644.55 
3/9/1999 55.15 0.00 3.589.40 
6/10/1999 55.66 0.00 3,588.89 
7/2/1999 55.73 0.00 3,588.82 
9/13/1999 55.94 0.00 3,588.61 
12/9/1999 56.38 0.00 3,588.17 
3/9/2000 56.74 0.00 3.587.81 
6/8/2000 57.17 0.00 3,587.38 
9/13/2000 57.40 0.00 3,587.15 
12/7/2000 57.77 0.00 3,586.78 
3/8/2001 58.29 0.00 3,586.26 
6/21/01 58.91 0.00 3,585.64 
9/10/01 59.25 0.00 3.585.30 

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

9/16/2002 60.39 0.00 3,584.16 
1/9/2003 60.53 0.00 3,584.02 
3/6/2003 60.61 0.00 3,583.94 
6/19/2003 60.73 0.00 3,583.82 

; 10/2/2003 60.84 0.00 3.583.71 
12/17/2003 60.99 0.00 3,583.56 
3/29/2004 61.19 0.00 3,583.36 

g 3/8/2005 - - - aw I MW-8 3.644.87 1 279/1993 50.48 O.OO 3,594.39 0) 1 8/18/1993 50.67 0.00 3,594.20 0) 

I 1/26/1994 50.96 0.00 3.593.91 
I 5/3/1995 52.15 0.00 3,592.72 

1 7/31/1995 51.77 0.00 3,593.10 

1 11/14/1995 51.37 0.00 3.593.50 
2/23/1996 52.17 0.00 3,592.70 
5/31/1996 51.55 0.00 3,593.32 
8/23/1996 51.92 0.00 3.592.95 
1272/1996 52.43 0.00 3,592.44 
3/12/1997 52.93 0.00 3.591.94 
6/12/1997 53.96 0.00 3,590.91 
9/11/1997 52.73 0.00 3.592.14 
12/10/1997 53. IS 0.00 3,591.72 
3/23/1998 53.51 0.00 3,591.36 
6/23/1998 54.01 0.00 3,590.86 
9/30/1998 54.35 0.00 3,590.52 
1279/1998 54.60 0.00 3.590.27 
3/9/1999 '55,00 0.00 3.589.87 
6/10/1999 55.56 0.00 3,589.31 
7/2/1999 55.57 0.00 3,589.30 
9/13/1999 .55.72 0.00 3,589.15 
12/9/1999 - - - (3) 
3/9/2000 56.52 0.00 3,588.35 

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

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

12/6/2001 not measured 
3/11/2002 59.94 0.00 3.584.93 
6/17/02 60.22 0.00 3.584.65 

9/16/2002 60.24 0.00 3,584.63 
1/9/2003 60.42 0.00 3.584.45 
3/6/2003 60.52 0.00 3,584.35 
6/19/2003 60.63 0.00 3,584.24 
10/2/2003 60.75 0.00 3,584.12 
12/17/2003 60.92 0.00 3,583.95 
3/29/2004 61.11 0.00 3,583.76 
3/8/2005 - . - ( i i ) 

MW-9 "" 3.644.78" 4/22/1993 49.73 o.OO 3.595.05 
7/15/1993 49.65 0.00 3,595.13 
8/18/1993 49.85 0.00 3.594.93 

• 
1/26/1994 50.02 0.00 3,594.76 

1 5/3/1995 51.35 0.00 3,593.43 
| 7/31/1995 50.97 0.00 3,593.81 

ft 11/14/1995 50.43 0.00 3,594.35 

u 2/23/1996 51.12 0.00 3.593.66 
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Table 2 
Cumulative Groundwater Elevation Data 

Hobbs, New Mexico Facility 
BJ Services Company, USA. 

Monitor 
Well 

Top-4>FCasing Elevation 
(MSL) 

Date Measured 
Depth to Groundwater 

(feet) 
Free Product Thickness 

(feet) 
Groundwater 

Elevation (MSL) 
Comments I 

MW9 3.644.78 5/31/1996 50.89 0.00 3,593.89 I 
cont. 8/23/1996 50:98 0.00 3,593.80 I 

12/2/1996 51.58 0.00 3,59370 I 3/12/1997 52.21 0.05 3,592.61 I 
6/12/1997 52.10 0.00 3,592.68 PSH Sheen 
9/12/1997 51.95 0.00 3,592.83 PSH Sheen 
12/10/1997 52.37 0.00 3,592.41 PSH Sheen 
3/23/1998 52.68 0.00 3,592.10 PSH Sheen 
6/23/1998 53.08 0.00 3.591.70 PSH Sheen 
9/30/1998 53.39 0.01 3,591.40 PSH Sheen 

1 12/9/1998 5368 0.00 3,591.10 | 
1 3/10/1999 54.15 0.00 3,590.63 | 

J 6/10/1999 54.68 0.00 3.590.10 ] 
I 7/2/1999 54.71 0.00 3,590.07 I 
1 - 9/13/1999 54.71 0.00 3,590.07 1 I 12/9/1999 . - . (3) 
I 3/9/2000 55.69 0.00 3.589.09 

(3) 

06/00 

- • 
_ 

09/00 _ 
12/00 -

3/8/2001 57.03 0.00 3,587.75 
6/21/01 57.91 0.00 3,586.87 
9/10/01 57.95 0.00 3.586.83 

12/6/2001 not measured 
3/11/2002 58.96 0.00 3,585.82 
6/17/02 59.14 0.00 3,585.64 

9/16/2002 not measured 
1/9/2003 59.34 0.00 3;585.44 
3/6/2003 59.48 0.00 3,585.30 
6/19/2003 59.64 0.00 3,585.14 
10/2/2003 59.76 0.00 3,585.02 
12/17/2003 59.93 0.00 3,584.85 
3/29/2004 60.13 0.00 3,584.65 
3/8/2005 - . - (11) 

MW'RT 3,644:47 8/18/1993 51.54 0.00 3,592.93 (1) 
1/26/1994 51.90 0.00 3.592.57 

(1) 
5/3/1995 52.97 0.00 3.591.50 
7/31/1995 52.87 0.00 3,591.60 
11/14/1995 52.51 0.00 3,591.96 I n 2/23/1996 53.05 0.00 3,591.42 1 

n 5/31/1996 52.79 0.00 3,591.68 [ 
1 8/23/1996 53.03 0.00 3,591.44 

• 
12/2/1996 53.41 0.00 3,591.06 
3/12/1997 54.21 0.00 3,590.26 
6/12/1997 53.99 0.00 3.590.48 
9/12/1997 53.94 0.00 3,590.53 
12/10/1997 54.12 0.00 3,590.35 
3/23/1998 54.51 0.00 3.589.96 
6/23/1998 55 12 0.00 3.S89.3S 
9/30/1998 55.61 0.00 3.588.86 
12/9/1998 55.80 0.00 3,588.67 
3/9/1999 56.09 0.00 3,588.38 
6/10/1999 56.60 0.00 3,587.87 
7/2/1999 56.64 0.00 3,587.83 
9/14/1999 56.91 0.00 3,587.56 
12/9/1999 57.37 0.00 3,587.10 
3/10/2000 57.71 0.00 3,586.76 
6/872000 58.08 0.00 3,586.39 
9/13/2000 58.44 0.00 3,586.03 
12/7/2000 5889 0.00 3,585.58 
3/9/2001 59.31 0.00 3,585 16 

1 6/21/01 59.89 0.00 3,584.58 
1 9/10/01 61.34 0.00 3,583.13 
j 12/6/2001 60.65 0.00 3.583.82 

1 3/11/2002 60.69 0.00 3,583.78 

] 6/17/02 6098 0.00 3,583.49 

1 9/16/2002 61.00 0.00 3,583.47 

1 1/9/2003 61.07 0.00 3,583.40 

1 3/6/2003 61:19 0.00 3,583.28 
j 6/19/2003 61.26 0.00 3,583.21 

10/2/2003 61.38 0.00 3,583.09 
12/17/2003 61.55 0.00 3,582.92 
3/29/2004 61.71 0.00 3.582.76 
3/6/2005 60.91 0.00 3,583.56 
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Table 2 
Cumulative Groundwater Elevation Data 

Hobbs, New Mexico Facility 
BJ Services Company, VSA. 

Monitor 
Well 

Top-of-Casfng Elevation 
(MSL) 

Date Measured 
Depth to Groundwater 

(feet) 
Free Product Thickness 

(feet) 
Groundwater 

Elevation (MSL) 
Comments U: 

MW-M ' 3,643.75 8/18/1993 51.92 0.00 3,591.86 (1> I ' 3,643.75 
1/26/1994 52.32 0.00 3,591.46 
5/3/1995 53.38 0.00 3,590.40 | 
7/31/1995 5335 0.00 3.590.43 1 
11/14/1995 52.96 0.00 3,590.82 1 
2/23/1996 53.50 0.00 3,590.28 1 
5/31/1996 5375 0.00 3.590.53 i 
8/23/1996 53.49 0.00 3,59079 I 
12/2/1996 53.79 0.00 3,589.99 1 3/12/1997 53.81 0.00 3,589.97 1 
6/12/1997 53.96 0.00 3,589.82 I 

j 9/12/1997 52.93 0.00 3,590.85 1 
1 12/10/1997 - - - (5W6) 1 

MVV-IU 3,644 24 3/23/1998 54.79 0.00 3.589.45 1 
3,644 24 

6/23/1998 55.43 0.00 3,588.81 1 9/30/1998 55.96 0.00 3.588.28 1 
12/9/1998 56.13 0.00 3.588.11 I 
3/10/1999 56.43 0.00 3.587.81 1 
6/10/1999 56.94 0.00 3,587.30 I 
7/2/1999 57.01 0.00 3,587.23 

9/14/1999 5736 0.00 3,586.88 
12/9/1999 57.72 0.00 3,586.52 
3/9/2000 58.01 0.00 3.586.23 
6/8/2000 58.40 0.00 3,585.84 
9/13/2000 58.84 o.oo- 3,585.40 
12/7/2000 59.29 0.00 3,584.95 
3/8/2001 59.72 0.00 3,584.52 
6/21/01 60.28 0.00 3,583.96 
9/10/01 60.69 0.00 3,583 55 

12/6/2001 60.88 0.00 3,58336 
3/11/2002 61.42 0.00 3.582.82 
6/17/02 61.55 0.00 3,582.69 

9/16/2002 61.59 0.00 3,582.65 
1/9/2003 61.67 0.00 3,582.57 
3/6/2003 61.70 0.00 3,582.54 
6/19/2003 61.84 0.00 3,582.40 1 

10/2/2003 61.88 0.00 3,58236 
12/17/2003 62.05 0.00 3,582.19 

1 3/29/2004 62.25 0.00 3.581.99 

1 3/8/2005 61.45 0.00 3,582.79 
MW-I2 3,644.29 3/23/1998 54.72 0.00 3.589.57 (7) I: 

3,644.29 
6/23/1998 55.48 0.00 3,588.81 (7) 
9/30/1998 56.02 0.00 3,588.27 
12/9/1998 56.17 0.00 3,588.12 
3/10/1999 56.45 0.00 3,587.84 
6/10/1999 56.97 0.00 3.587.32 
7/2/1999 56.99 0.00 3,587.30 • 

9/14/1999 57.41 0.00 3.586.88 
12/9/1999 57.76 0.00 3,586.53 
3/10/2000 58.08 0.00 3,586.21 
6/8/2000 58.42 0.00 3.585.87 
9/13/2000 58.85 0.00 3,585.44 
12/7/2000 59.31 000 3,584.98 
3/8/2001 59.76 0.00 3.584.53 
6/21/01 60.29 0.00 3.584.00 
9/10/01 60.79 0.00 3.583.50 

12/6/2001 we 1 dry during this and subsequent monitoring events 
3/8/2005 - - - (11) 

MW-I2D 3.644 38 7/2/1999 5713 0.00 3.587.25 (8) 3.644 38 
9/14/1999 57.74 0.00 3,586.64 

(8) 
12/9/1999 57.86 0.00 3,586.52 
3/9/2000 58.24 0.00 3,586.14 
6/8/2000 58.56 0.00 3,585.82 

I 09/00 - -
9 12/00 

1 3/8/2001 -
j 6/21/01 - - -
1 9/10701 - . 
| 12/6/2001 61.30 0.00 3,583.08 

I 3/11/2002 61.61 0.00 3,582.77 
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Tabic 2 
Cumulative Groundwater Elevation Data 

Hobbs, New Mexico Facility 
BJ Services Company, VSA. 

Monitor 
Well 

Top-of-Casing Elevation 
(MSL) 

Date Measured Depth to Groundwater 
(feet) 

Free Product Thickness 
(feet) 

Groundwater 
Elevation (MSL) 1 

Comments n MW-12D 
cont. 

3,644.38 6/17/02 
9/16/2002 
1/9/2003 
3/6/2003 
6/19/2003 
10/2/2003 
12/17/2003 
3/29/2004 
3/8/2005 

61.71 
61.75 
61.86 
61.91 
61.95 
62.05 
62.21 
62.38 
61.56 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

3,582.67, ™ 
3,582.63 
3,582.52 
3,582.47 
3,582.43 
3,582.33 
3,582.17 
3,582.00 
3,582.82 

MW-13 3;6tS.S2 7/2/1999, 
9/14/1999 
12/9/1999 
3/1072000 
6/8/2000 
9/13/2000 
12/7/2000 
3/8/2001 
6/21/01 
9/10/01 

12/6/2001 
3/11/2002 
6/17/02 

9/16/2002 
1/9/2003 
3/6/2003 
6/19/2003 

: 10/2/2003 
12/17/2003 
3/29/2004 
3/BA0O5 

56.60 
56.92 
57.28 
57.68 
58.04 
58.29 
58.68 
59.19 
59.80 
60.03 
60.59 
60.94 
61.28 
6173 
6138 
61.45 
61.58 
61.70 
61.93 
62.04 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

3.588.92 
3,588.60 
3,58874 
3,587.84 
3,587.48 
3,587.23 
3,586.84 
3,58633 
3,585.72 
3,585.49 
3,58493 
3.584.58 
3,584.24 
3.584.29 
3.584.14 
3,584.07 
3,583.94 
3.583.82 
3,583.59 
3.583.48 

(9) 

(11) 
MW-14 3.642.45 378/2001 

6/21/01 
9/10/01 

12/672001 
3/11/2002 
6717/02 

9/16/2002 
1/9/2003 
3/6/2003 
6/19/2003 
10/2/2003 
12/17/2003 
3/29/2004 

61.07 
61.71 
6231 
62.80 
62.70 
62.65 
62.55 
62.59 
62.64 
62.64 
62.73 
62.93 
63.04 
62.18 

o.oo 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

3.581.38 
3,580.74 
3,580.14 
3,579.65 
3,579.75 
3.579.80 
3,579.90 
3,579.86 
3,579.81 
3.579.81 
3,579.72 
3,579.52 
3.579.41 
3.58077 

MW-15 3,643.24 378/200? 
6/21/01 
9/10/01 

12/672001 
3/11/2002 
6/17/02 

9/16/2002 
1/9/2003 
3/6/2003 
6/19/2003 
10/2/2003 
12/17/2003 
3/29/2004 
3/8/2005 

59.79 
60.49 
61.02 
61.47 
61.65 
61.68 
61.47 
61.59 
61.63 
61.62 
61.70 
61.83 
62.01 
61.13 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

3!583.45 
3,582.75 
3,582.22 
3,581.77 
3.581 59 
3,581.56 
3,581.77 
3,581.65 
3,581.61 
3,581.62 
3,581.54 
3.581.41 
3,581.23 
3.582 11 

MW-16 3.643.73 6/19/2003 
10/2/2003 
12/17/2003 
3/29/2004 
3/8/2005 

66.50 
66.61 
66.72 
66.86 
65.64 

o.oo 
0.00 
0.00 
0.00 
0.00 

3,577.23 " " 
3,577.12 
3,577.01 
3,576.87 
3,578.09 

MW-17 " 3642.25. 3/11/2005 61.71 0.00 3.582.02 
MW-15 3641.50 3/11/2005 61.76 0.00 3.581.97 1 

MW-19 ' 364125 3/11/2005 69.01 0.00 3,574172 1 

p:\wp\bjwrv\12632\113ta 7 0*8 



Table 2 
Cumulative Groundwater Elevation Data 

Hobbs, New Mexico Facility 
BJ Services Company, VS.\. 

Monitor 
Well 

Top-otCasing Elevation 
(MSL) 

Date Measured Depth to Groundwater 
(feet) 

Free Product Thickness 
(feet) 

Groundwater 
Elevation (MSL) Comments 

OW-4 3,644.06 7/271999 58:18 0.00 3.585.88 (8) 
9/14/1999 58.63 0.00 3,585.43 

(8) 

12/9/1999 58.92 0.00 3,585.14 
3/9/2000 59.19 0.00 3.584.87 
678/2000 59.56 0.00 3,584.50 
9/13/2000 60.16 0.00 3,583.90 
12/7/2000 61.15 0.00 3,582.91 
3/8/2001 61.43 0.00 3,582.63 (10) 
6721/01 61.48 0.00 3,582.58 

(10) 

9/10/01 61.53 0.00 3,582.53 

' ' i ii'V'1'1 M 
12/6/2001 » ' we 1 dry during this and subsequent monitoring events 

' " - Top of curing elevations n d groundwater elevations of all monitor wells were relative to an arbitrary datum of 

100.00 feat prior to March 1997 and have been converted to Mean Sea Level (MSL). 
0 > - For wella having measurable thickness of free product, the groundwater elevation was calculated at follows: 

Groundwater Elevation - (TOC elevattonHdcplh to groundwater >f[( free product thickness)x(SG of five product)) 
Note: Tna specific gravity (SG) of the free rwocW is 0.S2. 
Not measured. 

Monitor well MW-3 could not be teemed after January 1994. 

Well plugged end abandoned July 2.1999. 

Meritor well MW-11 could not be located after September 12,1997. 

TOC devatiaM for MW-11A end MW-12 estimated relative to TOC elevation for MW-10. 

TOC elevation* for MW-12D and OW-4 estimated relative to TOC elevation tor MW-12. 
m • TOC deration for MW-13 estimated relative to TOC elevation for MW-7. 
1 1 0 1 -Wd l dry (measured depth to water i t below base of screen): true groundwater elevation i t leu than listed groundwater deration. 

p:\wpVbjserv\12BJ2H 13ta Sofa 



Table 3 
March 2005 Field Screening Results for Groundwater Samples 

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

Monitor Well 
Cumulative 

Liters 

Removed 
pH Temperature (*Q 

Conductivity 
(nmhos/cm) Redox (mV) Dissolved Oxygen 

(meter) (mg/L) 

MW-5 4.5"' 7.03 16.33 978 149.0 6.72 
MW-10 4.8(l) 6.65 17.07 3,357 -55.8 3.11 

MW-I1A 6.4(1) 6.30 20.44 8,471 -61.6 3.20 
MW-I2D 2.4 6.10 20.01 1,050 -64.4 0.52 
MW-14 11.4"' 6.86 18.26 1,486 132.1 7.32 
MW-15 10(1) 6.70 18.20 1.473 162.3 5.80 
MW-16 3.6 6.67 19.03 3,439 145.1 7.79 
MW-17 4.8 7.35 16.60 1,111 103.4 8.54 
MW-18 4.2 6.72 19.74 1,393 118.1 8.04 
MW-19 4.2 6.60 19.87 1,604 110.5 7.50 \ 

Monitor wells MW-10, MW-11A, MW-14, and MW-15 were purged by removing 3 well volumes of groundwater from each well. 
- Well was purged dry using bailing techniques. 

p:\wp\bjserv\l2832\113ta 



Table 4 
Chloride Analytical Results for Soil Samples 

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

Date Boring 
Sample Depth Interval (ft. 

below grade) 
Chloride, Total 

(325.2)1 

3/10/2005 MW-17 9-10' 27.3 
3/10/2005 MW-17 19-20* 186 
3/10/2005 MW-17 29-30* 80.5 
3/10/2005 MW-17 39-40* 407 
3/10/2005 MW-17 49-50* 39.1 
3/10/2005 MW-17 59-60* 42.8 
3/9/2005 MW-18 9-10* 464 
3/9/2005 MW-18 19-20* 363 
3/9/2005 MW-18 29-30* 60.1 
3/9/2005 MW-18 39-40* 31.4 
3/9/2005 MW-18 49-50* 27.1 
3/9/2005 MW-18 59-60* 97.9 
3/9/2005 MW-19 9-10' 102 
3/9/2005 MW-19 19-20* 50.8 
3/9/2005 MW-19 29-30* 11.1 
3/9/2005 MW-19 39-40* 12.6 
3/9/2005 MW-19 49-50* 11 
3/9/2005 MW-19 59-60* 137 
3/9/2005 SB-16 4-5' 31.8 
3/9/2005 SB-16 9.10* 39.3 
3/9/2005 SB-16 14-15* 105 
3/9/2005 SB-16 19-20* 124 
3/9/2005 SB-16 24-25* 141 
3/9/2005 SB-16 29-30* 93.5 
3/9/2005 SB-16 34-35* 453 
3/9/2005 SB-16 39-40* 70.1 
3/9/2005 SB-16 44-45* 31.1 
3/9/2005 SB-16 49-50* 327 
3/9/2005 SB-16 54-55* 29.6 
3/9/2005 SB-16 59-60* 267 

in fog/leg. 
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Tables 

Camabthc Hesorts(l) for CUorUet?) Analyses 

Hobbs, New Mexico FsetUty 

BJ Servtcts Cbmpuy, USA-

Cannnlr* rVatt* Monitor Wells0' 
sTCUIIUlC 4^a4f> MW-1 MW-3 MW-4 MW-S MW-6 MW-7 MW-S MW-9 MW-10 MW-ll MW-UA MW-12 MW-12D Mw-n MW-14 MW-15 MW-16 MW-17 MW-18 MW-19 OW-4 

1/1/1993 160 ISO 310 110 310 310 190 no 2^00 3.400 NP NP NP NP NP NP NP NP NP NP NS 

W3 'i?» _ 130 140 100 99 210 2J0 360 140 2.000 2.900 NP NP NP NP NP NP NP NP NP NP. NS 

3/23-24/19»B" 212 206 126 1SI 1S3 223 364 164 2.390 NS 940 1,200 NP NP NP NP NP NP NP NP NS 

3/9-10/1999 163 156 142 \5S 411 238 274 123 1.160 NS 134 314 NP ' NP NP NP NP NP NP NP NS 

6710-7/2/1999 NA NA NA NA NP NA NA NA NA NP NA NA 195 496 NP NP NP NP NP NP 266 

3/9-10/2000 258 196 196 196 NP 224 241 131 474 NP 1,290 327 117 276 NP NP NP NP NP NP 251 

1/14/2001 ' NS NS NS NS NP NS NS NS NS NP NS NS NS NS 368 219 NP NP NP NP NS 

3/1-9/2001 NA 165 172 IS2 NP 224 250 127 879 NP 1.720 S«6 NS 276 327 NA NP NP NP NP NS-D 

6/21/2001 NA NA NA NA NP NA NA NA NA NP NA NA NS NA 222 222 NP NP NP NP NS-D 
9/10/2001 • NA NA NA NA NP NA NA NA NA NP NA NS-D NA NA 245 228 NP NP NP NP NS-D 
9/H/2001 _ NA • NA NA NA NP NA NA NA NA NP NA NS-D 79 NA NA NA NP NP NP NP NS-D 

' 12/672001 " NA NA . NA NA NP NA NA NA NA NP NA NS-D NA NA 27* 215 NP NP NP NP NS-D 

3/11-12/2002 177 . 173 183 127 NP IBB 241 110 HI NP 1.230 NS-D 76 207 2S4 224 NP NP NP NP NS-D 
671172(10] NS NA NA NA NP NA NS NS NA NP NA NS-D NA 145 251 23) NP NP NP NP NS-D 
9/1672002 NS NS NS 121 NP NS NS NS 1,030 NP 1.550 NS-D 86 NS 29) 246 NP NP NP NP KS-D 
1/9/200] NS NS NS 123 NP NS NS NS 525 NP 3.150 NS-D 95 NS 179 228 NP NP NP NP NS-D 
3/6/3003 NS NS NS 116 NP NS NS NS 363 NP 2.900 NS-D 102 NS 163 272 NP NP NP NP NS-D 
6/Z0/2OO3 , NS NS NS NS MP NS NS NS NS NP NS NS-D •9.3 NS NS NS 91) NP NP NP NS-D 

•0272003 NS NS NS NS NP NS NS NS NS NP NS NS-D NS NS 1S2 280 841 NP NP NP NS-D 

10/2/200) NS NS NS 194 NP NS NS NS 420 NP 3,240 NS-D 99.1 NS 175 298 963 NP NP NP NS-D 

12/1672003 NS NS NS NA NP NS NS NS NA NP NA NS-D NA NS 12) 263 •23 NP NP NP NS-D 

3/30/2004 NS NS NS 70 NP NS NS NS 928 NP 2,980 NS-D 116 NS 119 245 73) NP NP NP NS-D 

3/24/200J NP NP NP 140 NP NP NP NP 798 NP ^740 NP 161 NP 303 321 1.140 167 199 330 NP 

• in mg/L 

- NMWQCC standard for chloride a 250 mg/l. 

- MW-2 na operative sAer Msy 3. 1995: P* A d 7/1/99. 

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

MW-11 FttA'd 7/1/99. 

MW-1 IA mailed February 1998. 

MW-12 iimiitad February 1998 (screened si lhc lop of to nturitrtl rone). 

MW-I2D installed June 1999, adjacent to MW-12 (screened in t lower ponton of the upucimust 

MW-t) mslaUcd I n 1999. 

MW-14 and MW-15 installed January 2001, 

MW-16 intoned May 2003. 

MW-17. MW-18, and MW-19 installed March 2005. 

MW-1. MW-3. MW-4. MW-7. MW-8, MW-9. MW-12. MW-ll. and OW-4 PeVA'd March 2005, 

NP m not present tt tint of Mntptisg evtoL 

NS " not lampled Airing ipplktble um pJiag mat 

NA • not tRtlkfttA for cttloiidt! tttariotj ippl[csWc innpluig cvcnl. 

NS-D m not •uDpisd faeeww well WBS dry during ippltcsble MnpUcg c 
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Teblo6 
Saraairj of Graoadwolcr Quality Parameters and Detected PAHs, Metals, VOO and SVOCi 

Hobbs, New Meiico Facility 
BJ Services Company, VSA. 

I I 
Analyte (units) I Sample Date I 

•,UVAaW.l<<AH.^ 

AsfcotfattfL) j 

Obridi •» -taslattt] 
ftiaries 3/23-24/1991 0.9 1.2 u 0.6 1.1 OJ 09 13 61 'NS ' 19 4.2 NP . NP • NP ; NP NP NP NP NP NS j 

1/9-1W1999 1.J4 1.46 u 131 1,79 i n 1.44 l . u 4.9] NS i n 113 NP NP NP NP NP • NP • NP NP NS [ 
s/i 0-7/1/1999 NS NS NS NS NP NS NS NS NS NP NS NS I .D U l NP NP NP ' NP NP NP 1.43 
3/9-10/2000 1.7 I.I 1.1 1.1 NP 073 ; 0.69 13 1 NP <0.l 1.7 I J 1.7 NP NP NP NP NP NP 3.1 
1/14/2001 , NS NS NS NS NP NS NS NS . NS NP NS NS NS NS 3-3 1.2 NP NP NP NP NS 

3/s wwni •J . 0.77 0.63 e i t NP 0.69 0.66 0.9] 1.1 NP I.I 1.9 NS 1.6 NA NS NP NP NP NP NS-D 
1/11-12/20112 12 1.4 u 14 NP 13 1.1 13 1.1 NP ' 11 NS-D 14 13 NS NS NP ' NP NP NP NS-0 

w a s NS NS NS 11 NP NS NS NS 1.6 NP 4.1 NS-D 13 KS 13 0.91 . MP , NP NP NP NS-0 
3/30/2004 . NS NS NS 1.1 NP NS NS NS U NP 3 J NS-D I.I NS 1 ) I.I SJ NP NP NP NS-D 

• 1/24/2003 NP NP NP 1 NP NP NP . NP <2J NP 6 J NP I.I NP 14 I.I 12 3.7 1.7 12 NP 
Mienst (Nttmgea ' i / i / i n s 4.7 St IS 21 U 92 . II M <m 1.1 NP NP NP " NP " "' NP " " NP " . NP NP NP NP . NS -
e s N ) 1/13/1996 i l l 7.6 7.4 12 <0J 10 1.6 24 <3 11 NP NP NP NP NP NP -: NP NP NP NP NS 

3/2J.24/I99S 1.71 1.07 1)9 3.17 169 1.91 1.14 417 0.07 NS <0.05 « M 9 HP : NP NP NP . NP NP ' NP NP NS 
1/9-I0/19M 0.7 1.1 16 NA 4.1 3 J 07 3.7 NA NP 4.1 <0.1 NP NP NP NP • NP NP NP NP NS ', 

6/10.7/2/1999 NS NS NS NS NP NS NS KS NS NP NS NS 11 14 NP NP NP NP NP NP 3.96 

lA-ln/lnoo U l 19 3.7 S J NP 3.6 0J3 7J 0.1 NP 0.11 4.1 014 4.1 NP NP NP NP NP NP 3.6 

mvmni NS NS NS NS NP NS NS NS NS NP NS NS NS NS 43 4.11 NP NP NP NP : NS • 

lAwnon 4J1 2.34 4.7J 3-24 NP U 2 0.664 7.9 4.1 NP 4.1 411 NS 4.1 NA NS NP NP NP NP NS-D 

3/ i i - i i / l tni 5.7 3.«6 1.33 U l NP 12) 0607 634 4.1 NP 4.1 NS-0 « U 4.1 NS NS NP NP NP NP NS-0 

noma NS ; N S NS 2.73 NP • NS NS NS O.I NP 4.1 7 NS-0 0.705 NS 5.12 3.67 NP NP NP NP NS-0 ' 

9 6/2fV2r(03 NS NS NS NS NP NS NS NS NS NP NS NS4J <0.l NS NS NS 4.4 NP NP . NP NS-D 

9 I/2I/2M3 NS NS NS 14 NP NS NS NS NA NP NA . NS-D <0.1 NS NA NA NS NP NP NP NS-O 

12/1U20M NS NS NS 25 NP . NS NS NS OJS NP 4.1 . NS-D <0.l , NS NA NA NA NP NP NP NS-0 ; 

NS NS NS l i NP NS NS NS 0.23 NP 19 NS-D <0.l . NS 4.9 1 S.I NP NP NP NS-D 

l/24/2i»s NP. NP NP 4.1 • NP NP NP NP <0J NP NA NP NA NP NA 19 1.1 31 3.4 9.4 NP ' 

Saffiu 1/1/1995 150 ISO 210 BO 6.7 " ISO ' 160 iso IM 230 NP NP NP NP NP NP NP MP NP NP - NS 

1/23/1996 130 ISO 130 . 140 es . 10 160 110 120 IM NP NP NP NP NP NP NP NP NP NP NS 

1/23-24/1991 130 - 110 160 190 210 310 250 230 320 NS 190 240 NP NP NP NP NP NP : NP NP : NS 

3A-I0/I999 196 162 17* 195 72 24i 240 146 223 NP 227 19) NP NP NP NP NP NP NP NP KS ; 

Ul0/1999-7/1/1999 NS NS NS NS MP MS NS KS NS HP NS NS 249 X34 NP NP NP NP NP NP 191 

3/kio/ina 530 190 •': 25n 160 NP no 260 170 : 160 NP 270 210 . 200 170 NP NP NP NP NP NP 200 . 

I/I4/2O0I NS NS • NS NS ' NP NS . NS NS NS NP NS NS NS 1 NS 1(0 130 NP NP NP NP NS 

l u n 110 170 ' Ito 110 NP 160 240 130 270 NP ' 3M 300 NS ISO ' NA NS NP NP NP NP NS-0 ' 

i/ii-iunaa 190 l » 160 120 NP 240 250 130 HO NP 350 NS-0 200 ; ito . NS KS NP NP NP NP N S * ; 

nemo NS . NS NS 110 NP - NS NS NS 270 NP 290 NS-D 170 NS I M - 1)0 NP NP : NP NP NS-0 . 

aW/1003 NS NS NS NS NP '. NS NS ': NS NS ' NP NS KS-0 . 160 : NS NS . NS 200 NP NP NP NS-0 ; 

1/21/2003 NS NS NS 100 NP . NS NS NS NA NP I NA NS-D . >60 : NS NA NA r NS NP NP NP !. NS-D j 

12/ie/mM NS NS NS 110 NP NS . NS NS ISO NP 310 ; NS>0 160 NS NA .' N A NA NP NP NP NS-D | 

3/IO/20M NS NS . NS ' 110 NP NS MS NS 390 . NP MO NS-O ' 160 NS IM • 140 ISO NP NP NP NS-D | 

3/14/nes NP NP NP 110 - NP NP NP NP 160 NP 370 NP 160 NP 130 200 no IM UO 200 NP 1 

| Cannon 

s / i / i » s IM 110 : se : 160 320 MD MO ' Ito 6io ; 490 NP • ' NP' "•' '• NP '• : '"NP' ." NP " N P * " NP NP "NP "' NP' NS 

VH/I9W i n 1)0 19 110 61 270 210 190 ; no 440 NP NP NP NP NP NP NP NP NP . NP NS 
3m-2vi99a 129 122 79 109 94 . t a 21) 141 . 417 NS 259 sta NP .. i NP . NP NP -NP NP • NP NP .NS 

p:tavUgsmll!t32m4tt Past 2 9 



Table 6 
Stmeuiy of Groortdwater Quality Parameters tad Detected PAR*, Metals, VOO Hid SVOO 

Hobbs, New Mateo FacBb> 
BJ Services Company, UJLA. 

Analyte (units) Sample Date Mentor Wells'" T 
Cetita (cent > 1/9-iwim ' (0.2 129 90S 111 141 233 197 1 111 114 NP 301 141 NP NP NP MP NP NP ' NP NP NS • 

6/10.7/2/1999 , NS NS NS NS ; NP NS NS NS NS NP NS NS I I ) 3(9 NP NP NP NP NP NP 141 

i/9-ioooon 133 119 147 347 NP , 167 215 110 177 NP 229 i n 71.1 122 NP NP NP NP NP NP U2 
i/i4oooi NS ' NS NS NS NP NS NS NS . NS NP NS NS NS NS 179 130 NP NP NP NP NS 

i/wnooi 661 141 314 137 NP 171 113 311 311 NP 466 331 NS 191 NA NS ' NP NP NP NP NS-0 

J / l i - i l o m i 111 121 130 143 NP NO ND ND 301 NP 330 NS-D 120 22S NS NS , NP NP NP NP NS-0 

3/6/200 NS NS NS 211 NP NS NS NS NA NP 470 NS-0 133 NS NA NA NP NP NP NP NS-D 

• 
tmnaa NS NS NS NS NP NS NS NS NS NP : NS NS-D NA NS NS NS 219 NP . NP NP : Ns-o 

s/21-u/2om ' NS NS NS NA NP NS NS NS lot NP NA N S * NA NS • 611 107 NS NP NP ' NP .•NS-D 
3 / M / 2 « M \ NS NS NS 10.1 NP NS NS ; NS . 30t NP 763 NS-0 142 NS ^ 205 255 110 NP NP NP NS-D 

1040013 NP NP NP M J NP NP NP NP 310 NP 394 NP 101 NP 276 211 192 169 207 206 NP 
MlgnciiBia I/1/I9M 34 36 51 27 71 41 49 41 130 110 NP NP NP NP ' NP NP NP NP NP NP NS 

t/22/1996 120 32 21 I I 21 40 ' 41 44 64 120 NP NP NP NP ' NP NP NP NP NP NP ; 
3/23-24/1991 36 10 It 20 . 41 47 » : 36 110 NS 96 let NP NP NP ; NP • NP NP NP NP NS 

1 
3/9-10/1999 19.7 31.5 20.4 21.6 " 621 34.4 47.7 213 41 NP 101 311 NP NP NP NP NP NP NP NP NS 

9 
6/10-7/2/1999 NS NS NS NS NP NS NS NS NS • NP NS NS 16.6 13 9 NP NP NP NP NP NP 44) 

1 
3/9-10/1000 41J 17.5 263 29.2 NP 44) 39.1 161 61 NP 47.7 306 713 3I.I NP NP NP NP NP NP 74J 
1/140X1 NS NS NS NS NP ; NS NS NS NS NP NS NS KS NS 173 . 2(3 , NP NP ; NP NP NS 
3/1-9/2001 10.7 24.9 23.9 16.6 ; NP . 41.1 37.4 213 93.1 NP 93.4 933 KS , 511 NA NS NP NP NP NP NS-0 

1/11.12/2002 27J 20.7 20.7 1) NP : ND ND ND ND NP 103 ' NS-0 606 44.7 NS NS NP NP NP NP NS-0 
1/6/2003 NS NS NS 19.6 NP . NS NS NS NA NP 160 NS-0 674 NS NA NA NP NP NP NP NS-D 

6/200003 NS NS NS NS . NP . NS NS NS NS NP NS NS-0 NA NS NS NS 43.4 NP NP NP NS-0 

(01.22000) NS NS NS NA NP NS NS , NS 41.1 . NP NA N M NA NS 15J 17.1 ; NS NP NP NP NS-0 

soanow NS KS NS 114 NP NS NS NS 121 NP 1)4 NS-D 7.61 KS 66.4 ) ! J 39J NP WP NP NW) 

3O4O003 NP NP NP 119 NP : NP : NP NP 101 NP 717 • NP ; 10J HP .711 35.1 1 14.9 413 43.7 37.2 NP 
feuniaa> 1/I/1V93 2.4 16 33 43 1 1.4 • 5 4.1 IS 46 NP NP NP NP NP NP NP NP NP NP NS 

I03/I996 2.4 3 12 11 14 3.7 3.9 16 41 33 NP NP ; NP NP NP NP NP NP NP NP NS 

1/13-24/1991 <20 <20 <20 <» <20 <20 <20 <20 20 . NS 30 70 NP NP NP NP NP NP NP NP NS 

3/9-I0VI999 1 4 3 4 4 9 4 1 13 ' NP 11 101 NP NP NP NP NP NP NP NP f NS 

6/10-7/2/1999 NS NS NS NS . NP NS NS NS NS NP NS NS 66 6 NP NP NP NP NP NP 1 

3A-10/2000 4.01 4.11 3.93 3.61 NP 691 4.53 4.01 1(3 NP 116 104 70.6 K 4 NP NP NP NP NP NP 10.7 

1/14/2001 NS NS NS NS NP NS NS NS NS NP NS NS NS NS 139 4.39 NP NP NP NP NS 

M-9O00I <2 256 176 123 NP 3.13 194 314 19.3 NP . 333 471 NS 216 NA NS NP NP NP NP NS-D 

i / i i - i i /moi 2.12 4.05 . 179 1.33 NP ND NO ' ND NO NP 41.3 NS-D 72 K 2 NS NS NP NP NP NP NS-D 

3/6O003 NS NS NS 3.72 NP NS NS KS ; NA NP 1 39.4 NS-D 55.6 NS NA NA NP NP NP NP . NS-0 

' '• 
600/2001 NS NS NS NS NP NS MS NS NS NP . NS NS-D NA ; NS NS NS . 4.71 NP NP NP NS-0 

aoi-32/2noi NS NS NS NA NP NS NS NS 4.(1 NP NA NS-D NA , NS <2 3.91 NS NP NP NP NS-0 

1/KIO004 NS NS NS 4.13 NP NS NS NS 101 NP 2 U NS-0 50.4 KS . 107 3J3 4.02 NP NP NP NS-0 

1/140003 NP NP NP. 197 NP NP NP NP • 961 NP . 31.9 - NP 419 NP 434 1.42 4.06 17.1 3.65 5.64 NP 

Sadiun 1/1/1993 100 1 93 140 no lie 93 '94 / 91 669 2000 NP NP NP NP NP NP NP NP NP NP NS 

1/13/1996 100 110 I I 120 120 96 100 a 960 2600 NP NP NP NP NP ' NP NP NP NP NP NS 

103-24/I99I 113 126 109 IM 100 92 101 HI 1090 NS 312 ni NP NP NP NP NP NP NP . NP NS 

1O-I0/I999 I K U l 114 133 . 141 110 113 122 136 NP 223 110 NP NP NP NP NP' NP NP NP 1 NS 

6/I0-7O/I999 NS NS NS NS NP NS NS NS NS NP NS NS 121 163 NP ; NP NP • NP NP NP 101 
Iff-loaaOO i n 111 I I ) 111 NP 95.1 93.4 99.1 I t l NP ua 129 I O 114 NP NP NP NP- NP NP 97 J ' 

l/l4/2001 : NS NS NS NS NP NS NS NS NS NP NS NS NS NS 144 in ; NP ' NP ; NP ' NP NS 

i 
1A-9/200I 141 124 111 147 NP 121 I I I 119 410 NP 101 113 NS 142 NA NS NP NP NP NP NS-0 

2/11-12/2002 147 133 l U 143 NP ND NO ND ND NP 460 NS-D 79.4 127 NS NS NP NP • NP NP NS-D-

p.Wj,\bj«>rvU24J2\lUti Passlof 9 
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Tablet" 
Seminary of Groaodwater QosBty Parameter* and Detected PAHi, Metal*, VOCa and SVOCa 

Hobbs, New Meita) Facffily 
BJ Services Company, VSJi. 

Analyte (suits) Sample Date Monitor Wells1'1 

p i e w b m 6/10-7/2/1999 NS NS NS NS NP : ^ NS NS - NS NP : NS NS : 002 ; 0.02 ' NP NP ' NP " "NP " NP KP ; •eO.OI ] 
nceot) i / 9 - iooox <o.ai <0.0I ' <O.OI 0.0241 NP tO.OI <o,oi <0.0I (1.031 NP 00)42 . O0124 < 0 0 l <OOI NP NP NP NP NP NP tU03 

1/14/2001 NS NS NS NS NP NS NS KS NS NP NS • NS KS NS <0.0I <001 : NP NP NP NP ' ' NS 
1 * 9 0 X 1 «D.OI < a n i D.0I04 0.0101 NP «0.0I < o n i O0I3 , 0.0109 NP • 0.0)91 00469 • NS 0.0104 NA NS NP NP NP NP • NS-D 

M l-l7JHai2 < 0.1)1 <0.0I <0.0I < O.UI NP ND ND ND 0.0246 ' NP 0.021 : NS-D <0,0I 0.0114 NS NS NP NP NP NP NS-D -1 
vuma NS . NS NS 0.0174 NP NS NS NS NA NP 0,0161 NS-0 ao i NS NA NA NP NP NP NP NS-D 
uaima NS NS • NS NS NP NS NS KS NS NP . NS t NS-D NA NS NS NS <0.0I HP NP NP NS-D 

10I-22OW3 NS NS NS NA NP NS NS NS <0.OI NP NA NS-0 NA NS : <0.0I < 0 0 l NS NP NP . NP . NS-0 
3/300004 NS NS NS <o.oi NP NS NS NS <a.oi HP 0.0441 NS-0 <a.oi NS <O.OI <0.0I <0.0I NP NP NP NS-D 

Lad 1/1/1993 <0,no2 < 0.002 0.OM4 < 0.002 < OSD < 0.002 <0002 • c o j u n ' < 0002 0.002) NP . NP NP NP NP NP KP ' NP NP NP NS 

I t/21/1996 <0 0B2 <o.ai2 < 0.002 < 0.002 < 0.002 < 0,002 < 0.002 < U 0 2 < 0.002 < 0.002 NP NP NP NP NP NP NP NP NP NP NS ' 

J 1/23-U/I99I <aoo! <aoo i < 0.003 < o a t ) <O.0O) < 0.003 • <0J0) <0.«H <O.0O3 . NS < 0.003 < 0.003 NP NP NP NP NP NP NP NP NS 

I 1/9-10/1999 01003 4.003 4.00) < 11.cos 0.013 < 0.003 < 0.005 < 0.003 <O.KS NP 0009 4.005 NP NP NP NP NP NP NP HP NS 

B 6/10-7/2/1999 NS NS NS ' NS NP NS • NS NS NS NP , NS : NS 4.005 - 4.003 NP • NP NP NP NP - NP < 0.005 j 

I ] A . 10/2000 4.005 4.003 : 4.003 0.00363 NP < 0.003 <ooo) < 0.003 0.00661 : NP 0.00393 ' <O0O) 4.003 4.003 NP NP NP NP NP NP 001)) 
1/14/2X1 NS NS NS NS NP NS NS NS NS • NP NS NS NS NS 4.003 4.003 NP NP NP NP NS ; 

M-9/1001 <n.X3 4.003 000602 4 0 0 ) • NP 4.003 4.003 000597 o o m NP 0.0119 : 0X627 NS 4.003 NA NS NP NP NP HP . NS-D 
3/11-12/2002 4.0O3 4.003 4.003 4003 ; NP ND ND ND OJHM NP 4.003 NS-O ! 4.003 4.003 NS NS NP NP NP HP NS-0 

nt/um NS NS NS 4003 . NP KS NS NS NA NP 4003 NS-D 4.005 KS NA NA NP NP NP NP NS-0 
6O0O00] NS NS . NS NS NP . NS NS NS NS NP NS NS-D NA NS NS NS 4.003 MP NP NP NS-0 

1 S/21-22/2003 NS . NS NS NA . NP NS NS NS <0 .X) NP NA NS-D NA NS < 0.003 < 0.003 KS NP NP NP NS-D 
vumot NS NS NS 4003 NP NS NS • NS NP 000901 NS-O 4.003 NS <0.X3 4.003 NP NP NP NS-D 
innvn <o.aora <aooo2 <0.O0Q2 <Q.O0O2 < 00002 0.OO03 <0.R0O2 •< 0.0002 ' < 0.0002 : <a.oooi KP NP NP NP NP NP NP NP NP NP NS 
1/21/1996 < 0.0002 <aoaa2 <0 0002 e o x o i < 00002 < 0.0002 < 0.0002 <a.noo2 <o.ona < 0.0001 NP NP NP NP NP NP NP NP NP NP J NS 

1/21-24/I99S < 0.0002 <aooQ2 < 0.0002 <o.ono2 <aooa2 < 0.0002 O0Q01 < a x m : <o.oom NS .<0.0002 < 0.0002 NP NP NP NP NP NP NP NP NS 
1A-I0TIV99 4.0002 4.0002 ' 4.0001 . 4.0002 4 .0X2 <fl.0Q01 ' 4.0001 4.0O02 ! 40002 NP 4.0002 , 4.0802 NP NP NP NP NP NP NP NP NS 

6/10-7/2/1999 NS NS NS NS NP NS NS NS NS NP NS NS 4.O0O1 4.000) NP NP NP NP NP NP 4 . 0 X 2 
1/9-10/2000 NS NS NS NS NP . 4.0002 4.0002 4.0002 4.00B2 • NP 4.0002 . 4^0702 4.0002 40002 NP • : NP NP NP NP NP . 4.0002. 

I / I 4 0 X I NS NS NS NS NP NS NS NS NS ' NP NS NS NS NS 4.0DB2 40002 NP NP NP NP KS 
M-9/2001 <n.oao2 4.00O2 4.0002 - 4.0002 NP ' 4.0002 4.0001 4.0DD2 4.0002 NP 4.0002 <Q 0O02 NS 4.0002 NA NS NP NP NP NP NS-D : 

1/II-I2/10R2 4.0002' 4.0002 40002 0000241 NP ND ND • ND 4.0002 NP 4.0002 KS-D 40001 4.0002 NS NS NP NP NP NP NS-O 
vtnaa NS NS NS 4.00B2 NP NS NS NS NA NP 4.0002 NS4> 4.0002 NS NA NA NP NP NP NP NS-D ' 
6/20/2003 NS NS NS NS NP NS NS NS NS NP NS NS-D NA NS NS : NS 4.0002 NP NP NP NS-D 

sfll-22O0B NS NS NS NA NP NS NS NS ' 40002 NP NA KS-D NA NS 4.0001 40002 NS NP NP NP NS-D 
1/30/2004 NS NS NS 40002 NP . NS NS NS 4.0002 NP 40001 NS-O 4.0001 NS 4.0001 NP NP NP NS~D 
in/1993 4.004 4.004' 4.004 4.004 4.004 NS NS NS NS NS NP NP . NP NP NP NP NP NP NP NP NS 

1 1/21/1996 4.004 4 0 0 4 4 X 4 4.004 4 0 0 4 NS NS NS NS NS NP t » NP NP =. NP NP NP NP NP NP NS 

9 1/21-14/1991 4.003 4.005 4.003 4 X 3 4003 4.003 4.003 4 0 0 3 4.003 NS 41003 4 . X ) NP HP NP NP NP NP ; NP NP NS 

I 1/9-10/1999 0.003 0.006 ; 4003 - 0.006 4003 0.003 4.003 . 4 0 0 ) 4.0O3 NP 4.00) 4.003 ' NP NP NP NP NP KP NP NP NS 

| lA-iaoaoo 4.003 « m ' 4.005 < a n NP. 0.00926 4.003 4003 4,003 , NP 40O3 4.005 4.003 4.003 NP NP NP NP NP NP 4 003 , 
I / I4/2XI NS NS NS ' NS • NP NS NS NS NS '. NP ,:' NS' KS NS . NS 4.005 0.0052) 1 NP MP NP NP NS 

| M-9/2X1 4.00) 000702 000301 000517 NP 000617. 4L0QS 0.0034 4.005 NP 4.003 4.003 : NS . 4 ,00) . NA NS NP NP NP NP NS-D 

J 
i n i - i i o x i 0.00549 0.00623 4.00) aoossi NP ND '. ND NO 4.005 NP 4 0 0 ) NS-0 . 4 0 0 5 4,003 KS NS NP NP NP NP NS-O 

8 vaooni NS NS KS 4.903 HP NS / NS KS NA NP 4.005 NS-O 4 L 0 0 3 NS NA NA NP NP NP NP NS-0 

1 6000001 NS NS NS NS NP NS KS NS NS NP " NS NS4> NA NS NS NS 4.00) NP NP NP NS-0 

1 601-220001 NS NS KS .1 NS NP. NS .- NS ' NS <0.0D9 NP NS NS-D : NA • KS <O.0O3 < 0.09S : NS NP KP NP NS-0 
1/MO004 NS NS KS 1 43H3 NP NS NS NS " <aoe3 NP •• 4005 NS-D 4.003 NS < 0.003 <00O) < o a o ) . NP MP NP NS-D 
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TaNe6 

Summary ef Groundwater Qaaltty Parinseten and Detected PAHs, Metals, VOCi and SVOCi 

Hobbs, New Mexico Facility 

BJ Services Company, U.SJs. 

1 A m l v t e fun i t j i ) SemplcDate \ Monitor-Wei ,11) '/ . ~ 1 pj »• nam \iai iaiai / 

•:,.yfl.w,iVfriav.i'|g^^ 
3/9-100000 HA NA ' HA " NA NP NA ' NA : NA" NA MP ' " N A ' ' NA NA "NA «3.0 ' «3.0. NP "' NP NP MP NS-D ; 
6720000] NS NS NS NA NP NS MS NS NA NP NA NS-0 NA NS NA NA <5 NP NP NP • NS-D ' 

KipbttaaVlCBC 6/10.7/2/1999 NS NS " "' NS NS NP NS NS NS NS NP . NS NS «) 190 . . NP HP NP NP NP NP <3 ' 
1A-10O000 NA NA NA NA NP NA NA NA NA NP NA NA NA NA OB O.O NP NP NP NP NS-D 
600000} NS NS NS NA NP NS NS NS NA NP NA NS-D MA NS • NA NA <3 NP NP - HP NS-D •'-

e-Propytbcajcac 202-24/1991 NS ' NS NS NS NS KS NS NS NS NS NP NP NP KP NP NP NP NP NP NP NS 
6/I0.7O/I999 NS NS NS NS NP NS NS NS KS NP NS NS <) a NP NP HP NP MP NP <3 
1S-I0O0O0 NA NA NA . NA NP HA NA • NA KA NP NA NA NA NA <3.0 O.O NP NP NP NP NS-D 
6OOOO03 NS NS . NS NA NP NS NS ! NS . KA - NP : NA NS-D NA NS : NA NA < 1 NP HP NP NS-0 

l^-TriattMhvi- 6/I0-7O/I999 NS NS NS MS NP NS NS NS ; ' NS • NP' NS NS ; o " ' 93 • NP NP NP NP ' KP " ; NP ' " < J " 

bcnijctpc IW-IOOOOD NA NA - NA NA NP NA , NA NA HA NP NA NA ' NA NA : < i o 4 .0 <3 HP HP NP NS-0 
6/10-70/1999 NS NS NS NS NP NS ' NS KS MS KP NS NS <) 93 MP NP NP HP NP NP « 3 
1/9-10O0D0 ... NA . NA • - NA NA NP ; NA NA NA KA NP NA NA NA NA • <3.0 0.a NP NP HP HP NS-D 

MTBE 6/10.70/1999 NS NS NS * MS NP • ;' NS • NS ; ' NS : NS HP ' KS NS < i e 2) NP NP NP NP HP HP . <10 

w-inoooo NA NA NA NA NP NA NA NA • KA NP NA NA NA NA <30 <S-0 NP NP NP NP NS-D 
600000} . NS . . NS NS NA NP NS NS NS NA NP : NA NS-D NA NS. NA NA <) . HP . NP NP NS-D 

svooot 
1/1/1995 «>0 97 ' OOO . <3 42 ; «) <) O «3 <5 NP NP NP NP NP NP • NP NP NP NP NS 

s too l 1 6/10.7O/I999 NS NS NS KS NP NS NS KS . NS NP NS KS <) 36 NP KP NP NP NP NP 4 
6 0 0 0 0 0 NS KS NS NA . NP NS MS NS NA KP . NA JcW) NA ••• NS • NA MA <S MP NP MP NS-D 
S/l/199) 2to , 62 1300 <3 130 <3 <) 36 23 • < J NP NP NP NP . ' NP NP NP NP NP NP NS 

6/10.7/2/1999 NS NS NS NS NP KS NS NS • NS NP * NS
 : KS <) 25 NP MP NP NP NP NP <3 

6/20/2MO NS KS NS NA . NP NS NS NS NA NP NA NS-D NA ' NS NA NA <3 HP NP NP NS-0 
k44c*lnfpbaiol 1/1/1995 O o 36 OOO <3 < i e <3 <) ' <3 <3 )'' < 5 " NP ; NP NP " NP ; NP NP NP ' MP NP ' NP NS 

6/10.70/1999 NS NS NS KS • NP NS NS ' NS NS NP .' NS NS . <3 <3 NP NP NP NP KP NP <3 

6000001 NS - NS NS NA NP NS NS : NS NA NP NA NS-D NA NS NA ' NA <3 NP NP. NP NS-0 

M4othyl|t1iiinDl 1/1/1991 <S0 <20 <too < l 130 < l < 1 < l < 1 <• NP . NP : NP NP NP NP , NP • NP NP NP NS 
6/10-7/2/1999 NS NS : "S NS . NP •I KS NS NS NS NP . NS NS <5 <3 HP NP NP NP NP . NP <3 

6000003 NS NS NS NA NP NS NS NS NA ' NP NA NS-D . NA NS ' NA .' NA <3 NP NP NP NS-D 

1/1/199) 7)0 <20 I0O0O 40 <40 <7 <7 <7 . <7 <7 NP NP NP NP; NP NP NP NP NP : NP NS 

6/10-7/2/1999 NS NS NS MS NP NS MS NS NS NP NS NS <) <3 NP HP HP NP NP NP «J 

400/2003 NS NS . NS HA NP NS NS i NS . NA NP NA NS-D • MA • NS NA ' HA <3 NP NP NP NS-D 

1/1/1993 <» < I 0 <300 <3 <30 O <) <3 12 <) NP NP KP •: • NP NP ; NP NP NP NP ' MP NS : 
6/ID-VI/I999 NS - NS NS " NS ; NP NS NS NS NJ '.: NP NS ': * KS . «3 6 NP NP NP NP NP NP <3 

6/20/2003 NS NS NS NA NP NS. NS NS • NA • HP . NA • KSJ> HA NS : NA NA <3 NP HP NP NS-D 

' " - MW-2 not operative after May 3.1995; MW-ll not ooeratrve alter September 1997; MW-2, MW-6, and MW-11 P&A'd 7/1/99. 

- NP " Well not present et time of sampling event 

" ' -NS-Wel l not sampled. 
W 1 - N A - N o t Analyzed. 

' ' ' - NS-D - Well rwt sampled (dry well). 
m - ND - No data - sample aliquot not cottecled due to oisufhctem well ytetd. 
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APPENDIX A 

Boring Logs and Monitor Well Construction Diagrams: Monitor Wells MW-17, MW-18, MW-
19 and Soil Boring SB-16 



Monitoring Well: 

Project Name BJ Services Company, USA 

MW-17 

Project Nimtbtr 126238.020 Sheet _ ! _ of 

Project Location: Hobbs, New.Merico Logged By: B. Camacho Approved: R. Rexroad 

lulling Contractor Harrison and Cooper , Date Started: 3/10/05 Date Finished: 3/10/05 

Drilling r̂ uipment Ingersol-Rand TH-60 Driller: Leonard Hennei 
Total Boring 
Depth: (feet) 78.0 

Depth to Static 
Water (feet) 

Drilling Method: Air Rotary Borate Diameter 51/8" TOC Elevation: Ground Elevation : 

Sampling Method: cuttings 
Diameter and Type 
of Well Casing: 2" Schedule 40 PVC 

Comments: Logged by cuttings Slot Size: 0.01" Filter Material: 20/40 Silica Sand 
Development Method: 2" PVC Baiter 

•a 

2 

4 

6^ 

8 

10 

14 

16-

18-

20-

22-

24 

26-

28-

30-

32-

SP 

•LGmcrctePad 

Description 

FiQ, Sand with gravel 

SANDY CLAY (CL), Dark brown sandy clay, slightly 
moist 

S1LTSTONE, Light brown ahstone with caliche, fine 
grained, modcraiky moist 

SAND (SP), Whitish, fine grained, contains 1/2 inch 
rounded sihstone gravel, tow trtoisture content 

Light pinkish brown caliche cemented with very fine 
grained sand, slightly rnoist 

SAA, light brown, low moisture content 

SAA, tight pinkish brown, slightly rnoist 

3 r e 

9-117 

19-2(T 

29-3C 

Mentoring Well 

2.0. i l l 
^ lacking Wefl Cap (Bekrw Grade 

Coaiipletton) 

m l I .;[ 

Hydrated Bentarite Seal 



Monitoring Well: 

Project Name-. BJ Services Company, USA 

MW-17 

Project Number: 126238.020 Sheet _2_ of J L 

34 

36-

38-

40-

42-

44-

46-

48-

50-

52-

54-

56-

58-

60 

62-

64-

66-

68 

70 

72-

74-

SP 

SW 

Description 

SAND (SP), light brown sand, medium grained, 
contains 0.5 to 1.0 inch diameter sandstone nodules, 
slightly rnoist 

SANDSTONE, Medium brown saitdstone, >1" diameter 
nodules of very fine HthifTed sandstone, slightly moist 

SAA, .5" to 1" nodules of rounded sandstone. 

SAND (SW), brown sand, Fine to very fine grained, 
moist 

SAA, wet 

SAA, medium to fine grained. 

Light pinkish brown fine grained lithified sandstone, 
dry. (Aquitard) 

& 

39-4(7 

49-30* 

59-60-

Monitoring Well 
Remarks 

Hydrated Bentonite Seal 

58.0 

JUL 

20/40 Silica Sand Filter Pack 

0.01-inch slotted well screen 



Monitoring Well: M W - 1 7 

Project Name: BJ Services Company. USA Project Numb- 126238.020 Sheet A of _A 
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 MciiutoringWell 
Reniaiks 

76- (- 75.3- Bottom cap 

78- 78.0 78-
Total Depth = 78 feet 



Monitoring Wall: 

Project Name: BJ Services Company, USA 

MW-18 

Project Number: 126238.020 Sheet _2_ of. 

Project location: Hobbs, New Mexico Logged By. B. Camacho Approved: R.Rexroad 

Drilling Contractor Harrison and Cooper Date Started: 3/9/05 Date Finished: 3/9/05 

Drilling Equipment Iogersol-Rand TH-60 Dri lien Leonard Hennei 
Total Boring 
Depth: (feet) 78.0 

Depth to Static 
Water (feet) 

Drillmg Method: Air Rotary Borehole Diameter 51/8" TOC Elevation: Ground Elevation: 

Sati-pHng Method: catlings 
Diameter and Type 
ofWeHCasmg: 2" Schedule 40 PVC 

"Ctaments: Logged by cuttings 
Slot Size: 0.01" Filter Material: 20/40 Silica Sand 
Devekijtment Method: 2"PVCBalkr 

2 -

4-

6-

8-

10-

12-

14-

16-

18 

20-

22-

24-

26-

28-

30-

32 

CL 

SP 

Description 

FILL, Sand with Gravel 

SANDY CLAY (CL), Grayish to white sandy clay with 
caliche, slightly moist 

SILTSTONE, Light brown siltstone with caliche, fine to 
very fine grained, n»deratiey moist 

SANDSTONE, Medium brown sandstone, fine grained, 
rnoist 

SAND (SP), Whitish, Ime grained, contains 1/2 inch 
rounded sandstone nodules, low ntristure content 

SANDSTONE, Light pinkish brown sandstone with 
cemented caliche, fine grained, dry. 

a 

9-10* 

I9-2C 

29-JOT 

Monitoring Well 
Remarks 

2.0_ 

Locking Well Cap (Below Grade 
Gxn Îetkin) 

Hydrated Bentonite Seal 



Project Name: 

Monitoring Well: 

BJ Services Company, USA 

MW-18 

ProjertNuinb- 126238.020 Sheet _ 1 _ of 

•5 
s 
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3-H 

36-

38-

40-

42-

44-

46-

48-

50-

52-

54-

56-

58-

60-

62-| 

64-

66-

68-

70-

72-

74-

SP 

SW 

Description 

SAND (SP), light brown sand, medium to fine grained, 
contains 0.5 to 1.0 inch diameter sandstone itodules, 
slightly moist 

SAA, Medium brown. 

SAA, < .5" diameter sandstone nodules, moist 

SAA, Very fine sand, rnoist 

SAND (SW), Light brown sand, fine to very fine 
grained, well sorted, wet 

SANDSTONE, Light brown sandstone, medium to fine 
grained, wet. 

V) 

39-40" 

49-50" 

59-60" 

58.0 

75.0 

p i 

Monitoring Well 
Remarks 

Hydrated Bentonite Seal 

20/40 Silica Sand Filter Pack 

0.01-inch slotted well screen 



MonHoringWetl: MW-18 

Project Name: BJ Services Company, USA Project Numb— 
126238.020 Sheet _ 1 _ of _ 1 
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 Monitoring Well 
Remarks 

76-
75.3- Bottom cap 

78- 78.0 78-
Total Depth - 78 feet 

i 



MonrtrtngWell: 

Project Name: B J Services Company, USA 

MW-19 

Project Number 126238.020 Sheet _ 1 _ of _ L 

Project Location: Hobbs, New Mexico Logged By: B. Camacho Approved: R. Rexroad 

Wiling Contractor. Harrison and Cooper Date Started: 3/9/05 Date Finished: 3/9/05 

Drilling Equipment: Ingersol-Rand TH-60 Driller Leonard Hennei 
Total Boring 
Depth: (feet) 78.0 

Depth to Static 
Water (feet) 

Drilling Method: Air Rotary Borehole Diameter 5 1/8 " TOC Elevation: Ground Elevation: . . 

Sampling Method: cuttings 
Diameter and Type 
of Well Casing: 2" Schedule 40 PVC 

Cant-tents: Logged by cuttings 
Slot Size: 0.01" Filter Material: 20/40 Silica Sand 

•fi 

2 

4 

6H 
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10-

12-

14-

16 

18-

20-

22 

24 

z<H 

28 

30-

32^ 

CL 
ML 

SF 

Development Method: 2" PVC Baiter 

Description 

Dark brown sitty clay with sand and gravel, slightly 
moist. 

Medium brown fine to very fine sandstone, moderatley 
moist. 

Light pinkish brawn caliche,Kttk fmc sand, moist 

SAA, dry. 

SAA, slightly moist 

Light pinkish brown cahche-cemented sandstone, with 
0.S" nodules of lithified sandstone, dry 

Light brown medium to fine sand, slightly moist 

I 
s 
u 

9-10* 

19-20" 

29-30" 

MomtoringWeD 
Rernarks 

2.0 
i l l Locking Well Cap (Above Grade 

Completion) 

Hydrated Bcntonite Seal 



Monitoring Wall: 

Project Name: BJ Services Company, USA 

MW-19 

Project Numb— 126238.020 Sheet 2 of 3 

34-
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38-

40-

42-

44 

46-

48-

50-

52-

54-

56-

58-

60-

62 

64-

66-

68-

70-

72 

74 H 

SW 

Description 

Medium brown sandstone, 0.5" to 1.0" nodules of very 
fine hthified sandstone, slightly moist 

SAA, 0.5" nodules of hthified sandstone, rnoist 

Medium brown medium to fine grained sand, moist 

SAA, fine to very fine sand, wet 

Dark brown sandstone, medium to fine grained, wet 

_ 

39-W 

49-Str 

59-W 

Momtoring Well 
Remarks 

Hydrated Bentonite Seal 

56.0 

73.0 
73.3H 

20/40 Silica Sand Filter Pack 

0.01-inch slotted well sere-

Bottomcap 



Monitoring Well: M W - 1 9 

Project Name: BJ Services Company. USA Project Number 126238.020 Sheet J L of J L 
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 Morutoring Well 
Remarks 

76-

78- 78.0 78- Total Depth = 78 feet 



Soil Boring: 

Project Name: BJ Services Company. USA 

SB-16 

Project Numb— 126238.020 Sheet J L of _?_ 

Project Location: Hobbs, New Mexico Logged By: B. Camacho Approved: R,Rexroad 

Drilling Contractor Harrison and Cooper Date Started: 3/9/05 Date Finished: 3/9/05 

Driffir* Equipment: Ingersol-Rand TH-60 Driller Leonard Henna 
Total Boring 
Depth: (feet) 62.0 

Depth to Static 
Water (feet) 

Drilling Method: Air Rotary Borehole Diameter 51/8" TOC Elevation: Ground Elevation: 

Sampling Method: cuttings 
: Diameter and Type 
of Well Casing: 

Cc—meras: Logged by cuttings 
Slot Size Filter Material: 
Devek-pn-tent Method: 

10-

12--

14-

16 

18-

20-

22 

24 

26-̂  

28-r 

30 

32-H 

Description 

Dark brown si try clay with sand and gravel, slightly 
moist 

Medium brown fine to very fine sandstone, slightly 
moist 

Light pinkish brown caliche, little fine sand, 
moist 

SAA, some fine to very fine sand, moist 

SAA, slightly moist 

Ugh pinkish brown caliche-cemented sandstone.dry. 

r a 

4-y 

9-10* 

14-iy 

19-20" 

24-2*7 

29 W 

Soil Boring 
Remarks 

SB-16 was phrgged with a hydrated 
bentonHcseal 



Project Nan-

Soil Boring: 

BJ Services Company, USA 

SB-16 

Project Number. 126238.020 Sheet J L . of J L . 

1 
•S 

I 
a 
•s 

Description r 
9 
p. 

Soil Boring 
Remarks 

SP Light brown medium to fine sand, dry. 

34-

36-

38-

40-

42-

44-

46-

48-

50-

52-

54-

56-

58-

60-

62-

34-3*? 

Medium brown sandstone, 0.5" to 1.0" nodules of very 
fine lithified sandstone, slightly moist 

39-40* 

44-45* 

SAA, 0.5" nodules of lithified sandstone. 

49-50* 

54-55* 

SW Medium brown medium to fine grained sand, moist 

SAA, fine to very fine sand. 
59-60* 

Total Depth = 62 feet 
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Laboratory Analytical Reports 



APPENDIX B 

Laboratory Analytical Reports 



HOUSTON 
8880INTERCI 

HOUST 
(713' 

Brown & Caldwell 

Certificate of Analysis Number: 

05030473 
Report To: 

Brown & Caldwell 
RIcK Rexrosd 
1415 Louisiana 
Suite 2500 
Houston 
TX 

77002-
ph: (713) 759-0999 fax: (713) 308-3886 

Protect Name: 

Site: 

SBftrYffliWK 

BJ Servlce/128238.020 

Hobbs, NM 

PO Number: 

Stqte: New Mexico 

State Cart. No.: 

Date Reported: 3/21/2008 

This Report Contains A Total Of 45 Pages 

Excluding This Page, Chain Of Custody 

And 

Attachments 

Test results meet all requlrernents of NELAC, unless specified In the narrative. 

3/21/2005 

Date 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77064 
(713)660-0901 

Case Narrative for 
Brown & Caldwell 

Certificate of Analysis Number: 
05030473 

Renort To: Protect Name: BJ Servlce/126238.020 

Brown & Caldwell Site: Hobbs, NM 

Rick Rexroad 
1416 Louisiana 
Suite 2SO0 
Houston 
TX 

PONHmher; 
State: New Mexico 

77002- State Cert. No.: 

ph: (713) 759-0999 fax: (713) 308-3886 Date Reoorted: 3/21/2005 

Results are reported on a wet weight basis unless dry-weight correction is denoted In the units field on the analytical report (" mg\kg-dry' or 
• ugVkg-dry " ) . 

The result for fluoride on your sample "MW-10" was reported BS ND (not detected) at a 5-fold dilution due to matrix Interference. 

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

Your sample "MW-5* was randomly selected for use In SPL's quality control program for metals by Method 6010B, and the percent 
recoveries and RPD's for calcium and magnesium could not be reported because the concentrations for these elements In the sample were 
greater than four times the amount of spike added to the sample. 

Any other exceptions associated with this report will be footnoted in the analytical result pages or the quality control summary pages. 

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

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

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

3/22)2005 

Date 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)660-0901 

Brown & Caldwell 

Certificate of Analysis Number: 
05030473 

Brown & Caldwell Protect Name: BJ Servtce/126238.020 

Rick Rexroad 

1415 Louisiana 

Suite 2600 

Site: 

aitoAtfdiaas" 
Hobbs. NM 

Houston 
TX PO Number: 

77002-
ph: (713) 759-0999 fax: (713) 308-3886 

State: New Mexico 

Brown & Caldwell Date Reported: 3/21/2006 
Rick Rexroad fax: (713) 308-3886 

rvMWtTft; 

Client Sampla ID Lab Sample ID Matrix Date Collected Date Received COC ID HOLD 
MW-9 05030473-01 Water 3/8/2005 4:45:00 PM 3/11/2005 9:30:00 AM • 
MW-10 050304734)2 Water 3/8/2009 5:30:00 PM 3/11/2005 9.30:00 AM • 
MW-1B-S-9-104 050304734)3 Soil 3/8/2005 8:00:00AM 3/11/2005 9:30:00 AM • 
MW-18-S-19-20' 05030473-04 Soil 3/9/2005 8:10:00 AM 3/11/2005 9:30:00 AM • 
MW-18-S-29-301 05030473-05 Soil 3/9/2005 6:15:00 AM 3/11/2005 9:30:00 AM • 
MW-18-S-3&40- 05030473-06 Soil 3/9/2005 8:20.00AM 3/11/2005 9:30:00 AM • 
MW-1&-S-49-60' 05030473-07 Soil 3/9/2005 8:25:00 AM 3/11/2005 9:30:00 AM n MW-16-S-59-60' 06030473-08 Soil 3/9/2005 6:40:00 AM 3/11/2005 9:30:00 AM n 
SB-16-4-5' 050304734)9 Soil 3/9/2005 10:00:00 AM 3/11/2005 9:30:00 AM • 
SB-16-9-10" 05030473-10 Soil 3/9/2006 10:05:00 AM 3/11/2005 9:30:00 AM • 
SB-16-14-15' 05030473-11 Soil 3/9/2005 10:10:00 AM 3/11/2005 9.30:00 AM • 
SB-16-19-20' 05030473-12 Soil 3/9/2005 10:15:00 AM 3/11/2005 9:30:00 AM • 
SB-16-24-25' 06030473-13 Soil 3/9/2005 10:20:00 AM 3/11/2005 9:30:00 AM • 
SB-16-29-30' 05030473-14 Soil 3/9/2005 10:25:00 AM 3/11/2005 9:30:00 AM • 
SB-16-34-35' 05030473-15 Soil 3/9/2005 10:30:00 AM 3/11/2005 9:30:00 AM • 
SB-16-39-40* 05030473-16 Soil 3/9/2005 10:35:00 AM 3/11/2005 9:30:00 AM • 
SB-16-44-45' 05030473-17 Soil 3/9/2005 10.40:00 AM 3/11/2005 9.-30:00 AM • 
SB-16-49-50' 05030473-18 Soil 3/9/2005 10:45:00 AM 3/11/2005 9:30:00 AM • 
SB-16-54-65' 05030473-19 Soil 3/9/2005 10:50:00 AM 3/11/2005 9:30:00 AM • 
SB-16-58-60' 05030473-20 Soil 3/9/2005 10:55:00 AM 3/11/2005 9:30:00 AM • 
MW19-S-9-1CT 05030473-21 Soil 3/9/2005 11:35:00 AM 3/11/2005 9:30.00 AM • 
MW-19-S-19-20' 05030473-22 Soil 3/9/2005 11:40:00 AM 3/11/2005 9:30:00 AM • 
MW-19-S-29-30' 05030473-23 son 3/9/2005 11:45:00 AM 3/11/2005 9:30:00 AM • 
MW-19-S-39-40' 05030473-24 Soil 3/9/2005 11:50:00 AM 3/11/2005 9:30:00 AM • 

Pat Lynch 
Senior Project Manager 

Joel Grice 
Laboratory Director 

Ted Yen 

Quality Assurance Officer 

3/21/2005 

Date 

3/21/2005 8:25:30 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TX 77054 
(713) 660-0901 

Brown & Caldwell 
Certificate of Analysis Number: 

05030473 

Report To; 

FfffiTo; 

Brown & Caldwell PratemNarne; BJ Service/126238.020 

Rick Rexroad 

1416 Louisiana 

Suite 2500 

SiBU 

Site Address: 

Hobbs, NM 

Houston 
TX PONHmtMi; 
77002- State: New Mexico 
pfl: (713) 7694)899 rax: (713) 308-3886 

State cart, Ng.; 
Brown & Caldwell 3/21/2006 
Rick Rexroad fax: (713)308-3866 

Client Sample ID Lab Sample ID Matrix Data Collected Date Received COC ID HOLD 
MW-19-S-49-50' 05030473-25 Soil 3/9/2005 11:55:00 AM 3/11/2005 9:30:00 AM • 
MW-19-S-59-60' 05030473-26 Soil 3/9/2005 12:00.00 PM 3/11/2005 9:30:00 AM • 
MW-5 05030473-27 Water 3/10/2005 7:40:00 AM 3/11/2005 9:30:00 AM • 
MW-10 05030473-28 Water 3/10/2005 7.55:00 AM 3/11/2005 9:30:00 AM • 

3/21/2005 

Date 

Joel Grice 
Laboratory Director 

. Ted Yen 

Quality Assurance Officer 

3/21/2005 8:25:31 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TX 77054 
(713)6804)901 

Client Sample 10: MW-5 Collected: 03/08/2005 16:45 SPL Sample ID: 05030473-01 

Site: Hobbs, NM 

Analyses/Method Result Rap.Llmlt Oil. Factor QUAL Date Analyzed Analyst. Seq.*» 

ALKAUNiTY, BICARBONATE MCL M2320 B Units: mg/L 
Alkalinity, Bicarbonate 225 2 1 03/16/05 17:00 A_E 2685861 

ALKALINITY, CARBONATE MCL M2320B Units: ma/L 
AlkaHnJty, Carbonate ND 2 1 03/16/05 17:00 A E 2685936 

CHLORIDE, TOTAL MCL E325.2 Units: ma/L 
Chloride 140 5 5 03/18/05 13:15 T_H 2668019 

HARDNESS, TOTAL (TITRIMETRIC, EDTA) MCL E130.2 Unta:ma/L 
Hardness (As CaC03) 270 25 5 03/17/05 14-00 CV 2686689 

ION CHROMATOGRAPHY MCL E300.0 Units: mg/L 
Ruoride 1 0.5 1 03/11/05 14:44 CV 2679305 

Sulfate 110 5 10 03/1470514:24 CV 2685268 

METALS BY METHOD 6010B, TOTAL MCL SW6010B Units: ma/L 
Calcium 84.3 0.1 1 03/15/0511:38 MW 2684043 
Magnesium 12.9 0.1 1 03/15/0511:38 MW 2684043 
Potassium 2.97 2 1 03/15/0511:38 MW 2684043 
Sodium 126 0.5 1 03/15/0511:38 MW 2684043 

Preo Method PreoDafe, Preo Initials Preo Factor 

SW3010A 03/14/2005 15:50 VMD 1.00 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Umit(MCL) 
B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 
* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 
J - Estimated Value between MDL and PQL 

3/21/2005 6:25:33 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)660-0001 

Client Sample ID: MW-10 Collected: 03/08/200517:30 SPL Sample ID: 05030473-02 

Site: Hobbs, NM 

Analyses/Method Result Rep.Llmlt DH. Factor QUAL Date Analyzed Analyst . Seq.0 

ALKALINITY, BICARBONATE MCL M2320B Units: ma/L 
Alkalinity, Bicarbonate 523 2 1 03/16/05 17:00 A E 2685865 

ALKALINITY, CARBONATE MCL M2320B Unto: mg/L 
AlkafJrtrty. Carbonate ND 2 1 03/16/05 17:00 A E 2685937 

CHLORIDE, TOTAL MCL E325.2 Units: mg/L 
Chloride 798 '10 10 03/18/05 13:15 T_H 2686022 

HARDNESS. TOTAL (TITRIMETRIC, EDTA) MCL E130.2 Units: mg/L 
Hardness (As CaCOS) 1300 250 50 03/17/05 14:00 CV 2686870 

ION CHROMATOGRAPHY MCL E300.0 Units: mg/L 
Fluoride ND 2.5 5 03/11/05 21:26 CV 2679330 

Sulfate 360 25 50 03/14/0514:38 CV 2685269 

METALS BY METHOD 6010B, TOTAL MCL SW6010B Units: mg/L 
Calcium 310 0.1 1 03/15705 12:02 MW 2684049 
Magnesium 101 0.1 1 03/1570512:02 MW 2684049 
Potassium 9.68 2 1 03/15/05 12:02 MW 2684049 
Sodium 383 0.5 1 03/15/05 12-02 MW 2684049 

Preo Method PreaPale 
SW3010A 03/14/200515:50 |VMD |UH> 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Umit(MCL) 
B - Analyte detected In the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 
* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 
J - Estimated Value between MDL and PQL 

3/21/2006 8:25:33 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)6600901 

Client Sample ID: MW-18-S-9-10' Collected: 03/09/2005 8:00 SPL Sample ID: 05030473-03 

Site: Hobbs, NM 

Analyses/Method Result Rep.LlmH DH. Factor QUAL Date Analyzed Analyst Seq. # 

CHLORIDE, TOTAL MCL E325.2 Units: mg/kg 
Chloride 464 10 1 03/17/0514:10 T_H 2686782 

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

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dflufon 
' - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 
J - Estimated Value between MDL and PQL 

3/21/2008 8:29:34 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TX 77064 
(713) 6604)901 

Client Sample ID: MW-18-S-19-20' Collected: 03/09/2005 8:10 SPL Sample ID: 05030473-04 

Site: Hobbs, NM 

Analyses/Method Result Rep.Llmit Dll. Factor QUAL Data Analyzed Analyst Seq. # 

CHLORIDE, TOTAL MCL E323.2 Units: mg/kg 
Chloride 363 10 1 03/17/05 14:10 T_H 2686783 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Umit(MCL) 
B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportsbie due to Dilution 
* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 
J - Estimated Value between MDL and POL 

3/21/20058:29:34 AM 



HOUSTON LABORATORY 
8680 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)660-0901 

Client Sample ID: MW-18-S-29-30' Collected: 03/09/2005 8:15 SPL Sample ID: 050304734)5 

Site: Hobbs, NM 

Analyses/Method Result Rep.Llmit OIL Factor QUAL Date Analyzed Analyst Seq.# 

CHLORIDE, TOTAL MCL E325.2 Units: mg/kg 
Chloride 60.1 10 1 03/17/05 14:13 T H 2688784 

Qualifiers: ND/U • Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Umlt(MCL) 
B - Analyte detected In the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 
* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 
J - Estimated Value between MDL and PQL 

3/31/2005 825:34 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)6804)901 

Client Sample ID: MW-18-S-39-40' Collected: 03/09/2005 8:20 SPL Sample ID: 050304734)6 

Site: Hobbs, NM 

Analyses/Method Result Rep.Llmit Oil. Factor QUAL Date Analyzed Analyst Seq. 9 

CHLORIDE, TOTAL MCL E325.2 Units: mg/kg 
Chloride 31.4 10 1 03/17/05 14:13 T_H 2686785 

Qualifiers: ND/U • Nol Detected at the Reporting Limit >MCL - Result Over Maximum Contamination LlmrKMCL) 
B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 
' - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 
J - Estimated Value between MDL and PQL 

3/21/2003 825:34 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)660-0901 

Client Sample ID: MW-18-S-49-50' Collected: 03/09/2005 8:25 SPL Sample ID: 05030473-07 

Site: Hobbs, NM 

Analyses/Method Result Rep.Umlt Oil. Factor QUAL Date Analyzed Analyst Seq. 9 

CHLORIDE, TOTAL MCL E325.2 Units: mg/kg 
Chloride 27.1 10 1 03/17/05 14:13 T_H 2686786 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Umlt(MCL) 
B - Analyte detected In the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 
' - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 
J - Estimated Value between MDL and PQL 

3/21/2005 8:25:34 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. 7X77054 
(713)6604)901 

Client Sample ID: MW-18-S-59-60' Collected: 03/09/2005 8:40 SPL Sample ID: 05030473-08 

Site: Hobbs, NM 

Analyses/Method Result Rep.Llmit DH. Factor QUAL Date Analyzed Analyst Seq. 0 

CHLORIDE, TOTAL MCL E325.2 Units: mg/kg 
Chloride 97.9 10 1 03/17/05 14:13 T_H 2686787 

i. 

I — . 

j Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Umit(MCL) 
B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Mutton 
* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 
J - Estimated Value between MDL and PQL 

3721/2008 82834 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)660-0901 

Client Sample ID: SB-16-4-5' Collected: 03/09/2005 10:00 SPL Sample ID: 05030473-09 

Site: Hobbs, NM 

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

CHLORIDE, TOTAL MCL E325.2 Units: mg/kg 
Chloride 31.8 10 1 03/17/05 14:13 T_H 2686788 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Ltm'KMCL) 
B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 
* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 
J - Estimated Value between MDL and PQL 

3/21/2005 6^5:34 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)6604)901 

Client Sample ID: SB-16-9-10' Collected: 03/09/200510:05 SPL Sample ID: 05030473-10 

Site: Hobbs, NM 

Analyses/Method Result Rep.Llmit DH. Factor QUAL Date Analyzed Analyst Seq. 8 

CHLORIDE. TOTAL MCL E325.2 Units: mg/kg 
Crttortda 39.3 10 1 03/18/05 9:24 T H 2687200 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Llmlt(MCL) 
B - Analyte detected In the associated Method Blank D - Surrogate Recovery Unreportable due to Dautton 
* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 
J - Estimated Value between MDL and PQL 

3/21/2008 8:25:34 AM 



HOUSTON LABORATORY 
6B80 INTERCHANGE DRIVE 

HOUSTON. TX 77054 
(713)660-0901 

Client Sample ID: SB-16-14-15' Collected: 03/09/200510:10 SPL Sample ID: 05030473-11 

Site: Hobbs. NM 

Analyses/Method Result Rep.Llmit DH. Factor QUAL Date Analyzed Analyst Seq. 8 

CHLORIDE, TOTAL MCL E325.2 Units: mg/kg 
Chtorfde 105 10 1 03/16/05 9:24 T_H 2687204 

Qualifiers: ND/U • Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Umit(MCL) 
B • Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportabie due to Dilution 
* - Surrogate Recovery Outside Advisable QC Limits Mi - Matrix Interference 
J - Estimated Value between MDL and PQL 

3/21/2005 8:25:34 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)6604)901 

Client Sample ID: SB-16-19-20' Collected: 03/09/2005 10:15 SPL Sample ID: 05030473-12 

Site: Hobbs, NM 

Analyses/Method Result Rep.Llmit DH. Factor QUAL Date Analyzed Analyst Seq. ft 

CHLORIDE, TOTAL MCL E325.2 Units: ma/ka 
Chloride 124 10 1 03/18/05 9:26 T_H 2687205 

Qualifiers: ND/U - Not Detected al the Reporting Limit 
B - Analyte detected in the associated Method Blank 
* - Surrogate Recovery Outside Advisable QC Limits 
J - Estimated Value between MDL and PQL 

>MCL - Result Over Maximum Contamination Llmlt(MCL) 
D - Surrogate Recovery Unreportable due to Dilution 
Ml - Matrix Interference 

3/21/2005 8:25:36 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(7-13)6604)901 

Client Sample ID: SB-16-24-25" Collected: 03/09/200510:20 SPL Sample ID: 05030473-13 

Site: Hobbs, NM 

Analyses/Method Result Rep.Llmit DH. Factor QUAL Date Analyzed Analyst Seq.# 

CHLORIDE, TOTAL MCL E325.2 Units: mg/kg 
Chloride 141 10 1 03/18/05 9:26 T_H 2687206 

>MCL - Result Over Maximum Contamination Umit(MCL) 
D - Surrogate Recovery Unreportable due to DButJon 
Ml - Matrix Interference 

301/20068-25:39 AM 

Qualifiers: ND/U - Not Detected at the Reporting Limit 
B - Analyte detected in the associated Method Blank 
* - Surrogate Recovery Outside Advisable QC Limits 
J • Estimated Value between MDL and PQL 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)660-0901 

Client Sample ID: SB-16-29-30' Collected: 03/09/200510:25 SPL Sample ID: 05030473-14 

Site: Hobbs, NM 

Analyses/Method Result Rep.Llmit DH. Factor QUAL Date Analyzed Analyst Seq.* 

CHLORIDE, TOTAL MCL E325.2 Units: mg/kg 
Chloride 93.5 10 1 03/18/05 9:26 T_H 2687207 

Qualrflers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Umit(MCL) 
B - Analyte detected In the associated Method Blank D - Surrogate Recovery UnreportaWe due to Dilution 
* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 
J • Estimated Value between MDL and PQL 

3/21/2005 825:35 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)6600901 

Client Sample ID: SB-16-34-35' Collected: 03/09/2005 10:30 SPL Sample ID: 05030473-15 

Site: Hobbs, NM 

Analyses/Method Result Rep.Llmit DH. Factor QUAL Date Analyzed Analyst Seq. (» 

CHLORIDE, TOTAL MCL E325.2 Units: mg/kg 
Chloride 45.3 10 1 03/18/05 9.26 T H 2887208 

Qualifiers: NDAJ • Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Llmlt(MCL) 
B - Analyte detected In the associated Method Blank D - Surrogate Recovery Unreportable due to DBution 
* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 
J - Estimated Value between MDL and PQL 

3/21/2005 8:25:35 AM 



HOUSTON LABORATORY 
S880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713) 660-0901 

Client Sample ID: SB-16-39-40' Collected: 03/09/2005 10:35 SPL Sample ID: 05030473-16 

Site: Hobbs, NM 

Analyses/Method Result Rep.Llmit DH. Factor QUAL Date Analysed Analyst Seq.*} 

CHLORIDE, TOTAL MCL E325.2 Units: mo/kg 
Chloride 70.1 10 1 03/18/05 9:26 T_H 2687209 

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

B - Analyte detected In the associated Method Blank 0 - Surrogate Recovery Unreportable due to Dilution 
' - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 
J - Estimated Value between MDL and PQL 

3/21/2005 829:36 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TX 77054 
(713)660-0901 

Client Sample ID: SB-16-44-45' Collected: 03/09/2005 10:40 SPL Sample ID: 05030473-17 

Site: Hobbs, NM 

Analyses/Method Result Rep.UmH OIL Factor QUAL Date Analyzed Analyst Seq. # 

CHLORIDE, TOTAL MCL E325.2 Units: mg/kg 
Chloride 31.1 10 1 03/18/05 10:19 T H 2687435 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - ReBult Over Maximum Contamination Umlt(MCL) 

B - Analyte detected In the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 
* - Surrogate Recovery Outside Advisable QC Limits Ml • Matrix Interference 
J - Estimated Value between MDL and PQL 

3/21/2005 82535 AM 



H0U8T0N LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)680-0901 

Client Sample ID: SB-16-49-50' Collected: 03/09/200510:45 SPL Sample ID: 05030473-18 

Site: Hobbs, NM 

Analyses/Method Result Rep.Llmit Oil. Factor QUAL Date Analyzed Analyst Seq. # 

CHLORIDE, TOTAL MCL E325.2 Units: mg/kg 
Chloride 32.2 10 1 03/16705 10:19 T_H 2687438 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination UmH(MCL) 
B - Analyte detected In the associated Method Blank D - Surrogate Recovery Unreportsble due to Dilution 
* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 
J • Estimated Value between MDL and PQL 

3/21/2005 8:2533 AM 



HOUSTON LABORATORY 
8860 INTERCHANGE DRIVE 

HOUSTON. TX 77054 
(713)6604)901 

Client Sample ID: SB-16-54-55' Collected: 03/09/2005 10:50 SPL Sample ID: 05030473-19 

Site: Hobbs, NM 

Analyses/Method Result Rep.Llmit Oil. Factor QUAL Date Analysed Analyst Seq. 8 

CHLORIDE, TOTAL MCL E325.2 Units: mo/kg 
Chloride 29.6 10 1 03/18/0510:19 T_H 2687439 

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 Umit(MCL) 
D - Surrogate Recovery Unreportable due to Dilution 
Ml - Matrix Interference 

3/21/200S 8;26;35 AM 



HOUSTON LABORATORY 
8860 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)6604)001 

Client Sample ID: SB-16-59-60' Collected: 03/09/2005 10:55 SPL Sample ID: 05030473-20 

Site: Hobbs, NM 

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

CHLORIDE. TOTAL MCL E325.2 Units: mg/kg 
Chloride 26.2 10 1 03/18/05 10:21 T H 2687440 

>MCL - Result Over Maximum Contamination Umlt(MCL) 
D - Surrogate Recovery Unreportable due to Dilution 
Ml - Matrix Interference 

3/21/2005 825:36 AM 

Qualifiers: ND/U - Not Detected at the Reporting Limit 
B - Analyte detected in the associated Method Blank 
* - Surrogate Recovery Outside Advisable QC Limits 
J - Estimated Value between MDL and PQL 



HOUSTON LABORATORY 
6880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)6600901 

Client Sample ID: MW-19-S-9-10' Collected: 03/09/2005 11:35 SPL Sample ID: 05030473-21 

Site: Hobbs, NM 

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

CHLORIDE, TOTAL MCL E325.2 Units: mg/kg 
Chloride 102 10 1 03/18/05 10:21 T_H 2687441 

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

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 
* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 
J - Estimated Value between MDL and PQL 

3/21/2005 8:26:35 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)6604)801 

Client Sample ID: MW-19-S-19-20' Collected: 03/09/2005 11:40 SPL Sample ID: 05030473-22 

Site: Hobbs, NM 

Analyses/Method Result Rep.Llmit Oil. Factor QUAL Date Analyzed Analyst Seq.i 

CHLORIDE, TOTAL MCL E325.2 Units: mg/kg 
Chloride 50.8 10 1 03/16/05 10:21 T_H 2887442 

Qualifiers: ND/U • Nol Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Umrt(MCL) 
B - Analyte detected In the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 
* • Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 
J • Estimated Value between MDL and PQL 

3/21/2005 8:29:35 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)6600801 

Client Sample ID: MW-19-S-29-30' Collected: 03/09/2005 11:45 SPL Sample ID: 05030473-23 

Site: Hobbs, NM 

Analyses/Method Result Rep.Llmit Dll. Factor QUAL Date Analyzed Analyst Seq. # 

CHLORIDE, TOTAL MCL E325.2 Units: mg/kg 
Chloride 11.1 10 1 03/18/05 10:21 T H 2687443 

Qualifiers: ND/U • Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Umlt(MCL) 
B • Analyte detected fn the associated Method Blank D - Surrogate Recovery Unreportabie due to Dilution 
* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 
J - Estimated Value between MDL and PQL 

3/21/2005 8:25:36 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)66041901 

Client Sample ID: MW-19-S-39-40' Collected: 03/09/2005 11:50 SPL Sample ID: 05030473-24 

Site: Hobbs, NM 

Analyses/Method Result Rep.Llmit DH. Factor QUAL Date Analyzed Analyst Seq. 0 

CHLORIDE. TOTAL MCL E325.2 Units: mg/kg 
Chloride 12.6 10 1 03/18/05 10:21 T H 2887444 

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

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportsble due to Dilution 
* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 
J - Estimated Value between MDL and PQL 

a/21«O0SS3S:3SAM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)8604)801 

Client Sample ID: MW-19-S-49-50' Collected: 03/09/200511:55 SPL Sample ID: 05030473-25 

Site: Hobbs, NM 

Analyses/Method Result Rep.Llmit Dll. Factor QUAL Date Analyzed Analyst Seq. # 

CHLORIDE, TOTAL MCL E325.2 Unite: mg/kg 
Chloride 11 10 1 03/18/05 10:22 T H 2687447 

Qualifiers: ND/U - Not Detected al the Reporting Limit >MCL - Result Over Maximum Contamination Umit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 
* • Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 
J • Estimated Value between MDL and PQL 

3/21/2005 829:36 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713) 6600901 

Client Sample ID: MW-19-S-59-60' Collected: 03/09/2005 12:00 SPL Sample ID: 05030473-26 

Site: Hobbs, NM 

Analyses/Method Result Rep.Llmit Dll. Factor QUAL Date Analyzed Analyst Seq.# 

CHLORIDE. TOTAL MCL E325JZ Units: mg/kg 
Chloride 13.2 10 1 03/18/05 10:22 T_H 2687448 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL • Result Over Maximum Contamination L!mit(MCL) 
B - Anatyte detected in the associated Method Blank • - Surrogate Recovery Unreportable due to DHution 
* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 
J - Estimated Value between MDL and PQL 

3/21/2005 6:25:36 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TX 77054 
(713)660-0901 

Client Sample ID: MW-5 Collected: 03/10/2005 7:40 SPL Sample ID: 05030473-27 

Site: Hobbs, NM 

Analyses/Method Result Rep.Llmit DH. Factor QUAL Date Analyzed Analyst Seq. # 

ION CHROMATOGRAPHY MCL E300.0 Units: ma/L 
Nttrogen.Nitrate (As N) 4.2 0.5 1 03/11/05 15:09 CV 2679306 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL • Result Over Maximum Contamination Lfmit(MCL) 

B - Analyte detected in the associated Method Blank 0 - Surrogate Recovery Unreportable due to Dilution 
* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 
J - Estimated Value between MDL and PQL 

3/21/2008 829:38 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TX 77054 
(713)680-0901 

Client Sample ID: MW-10 Collected: 03/10/2005 7:55 SPL Sample ID: 05030473-28 

Site: Hobbs, NM 

Analyses/Method Result Rep.Llmit DH. Factor QUAL Date Analyzed Analyst Seq. 0 

ION CHROMATOGRAPHY MCL E300.0 Units: mg/L 
Mtrogeh.Nitrate (As N) ND 0.5 1 03/11/05 15:21 CV 2679307 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Umit/MCL) 
B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreports We due to Dilution 
'-Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 
J - Estimated Value between MDL and PQL 

3/31/2005 825:38 AM 



Quality Control Documentation 



Analysis: 
Method: 

Quality Control Report 

Metals by Method 601 OB. Total 
SW6010B 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TX 77054 
(713) 660-0001 

Brown & Caldwell 
BJ Servlce/126238.020 

WorkOrder: 

Lab Batch ID: 
05030473 
46277 

RunID: 

Analysis Date: 
Preparation Date: 

Method Blank 

TJA_OS031SA-2684041 Units: 

03/15/200511:20 Analyst 
03/14/2005 15:50 Prep By: 

mg/L 

MW 
VMD Method SW3010A 

Samples In Analytical Batch: 

Lab Sample IB 
05030473-01A 
05030473-02A 

Client Sample ID 
MW-5 
MW-10 

Analyte Result Rep Limit 
Calcium ND 0.1 
Maoneslum ND - 0.1 
Potassluni ND 2 
Sodium ND 0.6 

Laboratory Control Sample ILCS1 

RunID: TJA_050315A-2684042 
Analysis Date: 03/15/2005 11:33 
Preparation Date: 03/14/2005 15:50 

Units: mg/L 
Analyst MW 
Prep By: VMD Method SW3010A 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Umlt 

Calcium 1 0.9836 98.36 80 120 
Magnesium 1 0.0880 98.80 80 120 
Potassium 10 0.216 92.16 80 120 
Sodium 1 0.8804 96.04 80 120 

Matrix Spike (MS) / Matrix Spite Duplicate IMSD1 

Sample Spiked: 
RunID: 
Analysis Date: 
Preparation Date: 

05030473-01 
TJA_0S0315A-2BB4O44 Units: 
03/15/200511:42 Analyst 

03/14/200515:50 Prep By: 

mg/L 
MW 
VMD Method SW3010A 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS 
Result 

MS% 
Recovery 

MSD 
Spike 
Added 

MSD 
Result 

MSD% 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Calcium 64.33 1 85.44 N/C 1 85.92 N/C N/C 20 75 125 
Magnesium 12.90 1 13.91 N/C 1 13.92 N/C NIC 20 75 125 
Potassium 2.970 10 13.20 102.3 10 12.38 94.08 6.449 20 75 125 
Sodium 126.4 1 126.5 N/C 1 125.3 N/C N/C 20 75 125 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 
B - Analyte detected In the associated Method Blank D - Recovery Unreportable due to Dilution 
J - Estimated value between MDL and PQL ' - Recovery Outside Advisable QC Limits 

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

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but Is correct as reported. 3/21/2005 525-37 AM 



Analysis: 

Method: 

Quality Control Report 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77064 
(713)6604)901 

Brown & Caldwell 
BJ Servlce/128238.020 

Ion Chromatography 
E300.0 

WorkOrder: 
Lab Batch ID: 

05030473 
R135580B 

Method Blank 

RunID: IC1_050311A-2679297 Units: mg/L 

Analysis Date: 03/11/2005 12:38 Analyst: CV 

Samples In Analytical Batch: 

Lab Sample ID 
05030473-01B 
05030473-02B 

client garncto IP 
MW-5 
MW-10 

Analyte Result Rep Limit 
Fluoride ND 0.50 
NttroaeaNltrete (As N) ND 0.50 

Laboratory Control Sample ILCSi 

RunID: tci_0503HA-2679298 Units: mg/L 

Analysis Date: 03/11/200512:50 Analyst: CV 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Umit 

Upper 
Umit 

Fluoride 10 9.77 97.7 85 115 
Nltrogen.Nltrate (As N) 10 9.83 983 85 115 

Matrix Spike IMS! / Matrix Spike Duplicate fMSDl 

Sample Spiked: 05030473-01 

RunID: IC1_05031lA-267832fl Units: mg/L 

Analysis Date: 03/11/2005 21*1 Analyst CV 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS 
Result 

MS % 
Recovery 

MSD 
Spike 
Added 

MSD 
Result 

MSD% 
Recovery 

RPD RPD 
Umit 

Low 
Umit 

High 
Umit 

Fluoride 1.03 10 10.4 93.7 10 10.1 90.6 2.98 20 80 120 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 
B - Analyte detected In the associated Method Blank D - Recovery Unreportsble due to Dilution 
J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Umits 

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

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. wi«oo5 s-as-as AM 



Analysis: 
Method: 

Quality Control Report 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TX 77054 
(713)680-0801 

Brown & Caldwell 
BJ Service/126238.020 

lon Chromatography 

E300.0 

WorkOrder: 
Lab Batch ID: 

05030473 
R135910 

Method Blank 

RUniD: IC1_050314A-26852S8 Units: mg/L 

Analysis Date: 03/14/200512:18 Analyst CV 

Samples In Analytical Batch: 

Lap Sample IP 
05030473-01B 
0503047342B 

Client Sample ID 
MW-5 
MW-10 

Analyte Result Rep Limit 
Sulfate ND 0.50 

RunID: 
Analysis Date: 

Laboratory Control Sample ILCS) 

IC1_050314A-2685259 Units: mg/L 

03/14/200512:31 Analyst CV 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Umit 

Upper 
Umit 

Sulfate 10 10.1 101 85 115 

Matrix Spike IMS) / Matrix Spike Duplicate <MSD> 

Sample Spiked: 05030472-03 

RunID: ICl_0503i4A-2885263 Units: mg/L 

Analysis Date: 03/14/200513:21 Analyst CV 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS 
Result 

MS% 
Recovery 

MSD 
Spike 
Added 

MSD 
Result 

MSD % 
Recovery 

RPD RPD 
Umit 

Low 
Umit 

High 
Umit 

Sulfate 1940 5000 7060 102 5000 6980 100 1.46 20 80 120 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 
B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 
J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 
N/C - Not Calculated - Sample concentration Is greater than 4 times the amount of spike added. Control limits do not apply. 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but Is correct as reported. ammos a.x x AM 



Analysis: 
Method: 

Quality Control Report 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)660-0801 

Brown & Caldwell 
BJ Servlce/126238.020 

Alkalinity, Bicarbonate 

M2320B 
WorkOrder 
Lab Batch ID: 

05030473 
R135936 

MgttWWl BtanK 
RunID: WET_050318X-2885B47 Units: mg/L 

Analysis Date: 03/16/2005 17:00 Analyst A_E 

Samples In Analytical Batch: 

Lab Sample ID 
05030473-01B 
05030473-02B 

Citent samBte IP 
MW-5 
MW-10 

Analyte Result Rep Limit 
Atkaflnltv. Bicarbonate Np 2.0 

Laboratory Control Sample fLCSi 

RunID: WET_0903ieX-268SBfi2 Units: mg/L 
Analysis Date: 03/16/2005 17:00 Analyst A_E 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Alkalinity, Bicarbonate 14.4 14.07 97.71 90 110 
Sample Duplicate 

Original Sample: 05030438-03 
RunID: WCTJBO316X-2B85BS5 Units: mg/L 
Analysis Date: 03/16/2005 17:00 Analyst A_E 

Analyte Sample 
Result 

DUP 
Result 

RPD RPD 
' Umit 

Alkalinity, Bicarbonate 98.5 99.5 1.02 20 

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

B - Analyte detected In Ihe associated Method Blank O • Recovery Unraportable due to Dilution 

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

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

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but Is correct as reported. MIBCOS s^s sa AM 



Analysis: 
Method: 

Quality Control Report 

Alkalinity, Carbonate 

M2320B 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)860-0801 

Brown & Caldwell 
BJ Servica/126238.020 

WorkOrdar: 

Lab Batch ID: 

05030473 
R135939 

mtrthoti Blank 
RunID: WET 030316Y-2685926 Units: mg/L 

Analysis Date: 03/1672005 17:00 Analyst A_E 

Samples In Analytical Batch: 

Lab Sample ID 

05030473-01B 
05030473-02B 

Client Sample ID 
MW-5 
MW-10 

Analyte Result Rep Umit 
AJkalinftv. Carbonate ND 2.0 

Laboratory Control Sample (LCS! 

RunID: WET_050318Y-2885931 Units: mg/L 

Analysis Date: 03/167200517:00 Analyst A_E 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Umit 

Upper 
Umit 

Alkalinity, Carbonate 14.4 14.07 97.71 90 110 

3am Rfs PHRlteaa 

Original Sample: 05030438-03 
RunID: wrr_O503i8Y-2686933 Units: mg/L 

Analysis Date: 03/18/2005 17:00 Analyst A_E 

Analyte Sample 
Result 

DUP 
Result 

RPD RPD 
Umit 

Alkalinity, Carbonate ND ND 0 20 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 
B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 
J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Umlts 
N/C - Not Calculated • Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply. 

The percent recoveries for QC samples are conect as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but Is correct as reported. 3/21/20098:26:38 AM 



Quality Control Report 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TX 77054 
(713)6800901 

Brown & Caldwell 
BJ Servlce/126238.020 

Analysis: 
Method: 

Chloride, Total 
E325.2 

WorkOrder 
Lab Batch ID: 

05030473 
R135990 

Mflthflri.Biflnk 

RunID: KONELAB_050317E-26B87 units: mg/kg 

Analysis Date: 03/17/2005 14:10 Analyst T_H 

Analyte Result Rep Umit 
Chloride NO 10 

Samples In Analytical Batch: 

Lab Sam Die ID 
05030473-03A 
05030473-04A 
05030473-05A 
0503047348A 
05030473-07A 
05030473-08A 
05030473-09A 

Clteflt SjlTIRfP IP 
MW-18-S-9-10' 
MW-18-S-19-20' 
MW-18-S-29-30' 
MW-18-S-39-40' 
MW-18-S-49-50' 
MW-18-S-59-60" 
SB-16-4-5' 

^I^QiY Control samrtn UMl 
RunID: KONELAB 050317E-26867 units: mg/kg 

Analysis Date: 03/17/200514:10 Analyst T_H 

Analyte Spike 
Added 

Result Percent. 
Recovery 

Lower 
Umit 

Upper 
Limit 

Chloride 500 552.6 110.5 80 120 

Matrix Spike IMS! / Matrix Spike Duplicate (MSD) 

Sample Spiked: 05030437-04 

RunID: KONELABJ»0317E-26867 units: mg/kg 

Analysis Date: 03/17/200514:10 Analyst: T_H 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS 
Result 

MS % 
Recovery 

MSD 
Spike 
Added 

MSD 
Result 

MSD% 
Recovery 

RPD RPD 
Umit 

Low 
Limit 

High 
UmH 

Chlortde ND 500 534.2 105.0 500 537.1 105.6 0.5350 20 76 131 

Qualifiers: ND/U - Not Detected at the Reporting Umit Ml - Matrix interference 
B - Analyte detected in the associated Method Blank D - Recovery Unreportabie due to Dilution 
J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Umits 

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

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 3/21/2005 62S:3s AM 



\ 

Analysis: 
Method: 

Quality Control Report 

Hardness, Total (Tltrimetrtc, EDTA) 

E130.2 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)680-0001 

Brown & Caldwell 
BJ Servtce/126238.020 

WorfcOrder. 

Lab Batch ID: 
05030473 
R135886 

Method Blank 

RunID: WET_0503i7G-2686884 Units: mg/L 

Analysis Date: 03/17/2005 14:00 Analyst CV 

Samples In Analytical Batch: 

LfihSamPiglP 
05030473-01A 
05030473-02A 

Client SjmPle IB 

MW-5 
MW-10 

Analyte Result Rep Limit 
Hardness (As CaCOS) ND 6.0 

Laboratory Control Sample ILCSt 

RunID: W ET _050317G-2688886 Units: mg/L 

Analysis Date: 03/17/200514:00 Analyst CV 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Umit 

Upper 
Umit 

Hardness (As CaC03) 330 335 102 85 115 

Matrix Sptfce IM81 / Matrix Spifce Duplicate (MSD) 

Sample Spiked: 05030531-08 

RunID: WETJJS0317G-Z88S873 Units: mg/L 

Analysis Date: 03/17/200514:00 Analyst CV 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS 
Result 

MS % 
Recovery 

MSD 
Spike 
Added 

MSD 
Result 

MSD% 
Recovery 

RPD RPD 
Limit 

Low 
Umit 

High 
Umit 

Hardness (As CaCQ3) 675 1250 1850 102 1250 1920 100 1.29 20 80 120 

Qualifiers: ND/U - Not Detected at the Reporting Umit Ml - Matrix Interference 
B - Analyte detected in the associated Method Blank D - Recovery Unreportsble due to Dilution 
J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Umits 

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

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. wiraxw a M M AM 



Quality Control Report 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)660-0901 

Brown & Caldwell 

BJ Service/126238 020 

Analysis: 
Uethod: 

Chloride, Total 
E325.2 

WorkOrder. 
Lab Batch ID: 

05030473 
R136012 

Method Blank 

RunID: KONELAB_0503iBA-2687i Units: mg/kg 

Analysis Date: 03/18/2005 9:24 Analyst T_H 

Analyte Result Rep Limit 
Chloride MP 10 

Samples In Analytical Batch: 

Lab Sample ID 
05030473-10A 
05030473-11A 
06030473-12A 
05030473-13A 
05030473-14A 
05030473-1SA 
05030473-16A 

Client Sample ID 
SB-16-9-10-
SB- IS-^ IS* 
SB-16-19-20* 

sB-ie^as1 

SB-16-29-30' 
SB-16-34-35' 
SB-16-39-40' 

MrilHwrtwYCoiTtrrt Smpto fLCS) 
RunID: KONELAB_050318A-28871 Units: mg/kg 

Analysis Date: 03/18/2005 9:24 Analyst T_H 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Umit 

Upper 
Umit 

Chloride 500 469.5 93.90 80 120 

/ 
Matrix. Spike (MS) / Matrix SplhB PtiBUBHtB (M8PI 

Sample Spiked: 05030473-10 
RunID: K0NELAB_0503i8A-26872 Units: mg/kg 

Analysis Date: 03/18/2005 9:24 Analyst T H 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS 
Result 

MS% 
Recovery 

MSD 
Spike 
Added 

MSD 
Result 

MSD% 
Recovery 

RPD RPD 
Umit 

Low 
Umit 

High 
Umit 

Chloride 39.28 500 481.4 88.42 500 480.6 88.26 0.1718 20 76 131 

Qualifiers: ND/U - Not Detected at the Reporting Umit Ml - Matrix Interference 
B - Analyte detected In the associated Method Blank D - Recovery Unreportable due to Dilution 
J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Umits 
N/C - Not Calculated - Sample concentration Is greater than 4 times the amount of spike added. Control limits do not apply. 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. aaiaoos sas as AM 



Quality Control Report 

HOUSTON LABORATORY 
8860 INTERCHANGE DRIVE 

HOUSTON. TX 77064 
(713)6600901 

Brown & Caldwell 
BJ Servlce/126238.020 

Analysis: 
Method: 

Chloride, Total 
E325.2 

WorkOrder 
Lab Batch ID: 

05030473 

R136027 

Method Blank 

RunID: KONELAB_05031BB-26874 Units: mg/kg 

Analysis Date: 03716/200510:19 Analyst T_H 

Analyte Result Rep Umit 
CNotWe ND 10 

Samples In Analytical Batch: 

LabSajnolelD Client Samote ID 
05030473-17A SB-16-44-45' 
05030473-18A 

05030473-19A SB-16-54-55' 
05030473-20A SB-16-59-60' 
05030473-21A MW-19-S-9-10" 
05030473-22A MW-19-S-19-20* 

05030473-23A MW-19-S-29-30" 
05030473-24A MW-19-S-39-40" 
05030473-25A MW-19-S4&-50' 

05030473-26A MW-19-S-59-60* 

Laboratory Control Sample 0.C31 

RunID: KONELAB_0503lBB-26874 Units: mg/kg 

Analysis Date: 03/18/2005 10:19 Analyst T_H 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Umit 

Upper 
Umit 

Chloride 500 476.0 95.21 80 120 

Matrix Spike (MSI / Matrix SplkQ Duplicate IMBDI 

Sample Spiked: 05030473-17 

RunID KONELAB_05031BB-2B874 units: mg/kg 

Analysis Date: 03/18/2006 10:19 Analyst T_H 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS 
Result 

MS % 
Recovery 

MSD 
Spike 
Added 

MSD 
Result 

MSD% 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Umit 

Chloride 31.14 500 817.4 117.2 500 616.5 117.1 0.1388 20 78 131 

Qualifiers: ND/U - Not Detected at the Reporting Umit Mi - Matrix Interference 
B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 
J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Umits 

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

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. MI/MOS gas as AM 



Analysis: 
Method: 

Quality Control Report 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713) 660-0901 

Brown & Caldwell 
BJ Servlce/126238.020 

Chloride, Total 

E325.2 

WorkOrder 
Lab Batch ID: 

05030473 
R136067 

Method Blank 

RunID: KC*ELAB_050318E-288B0 Units: mg/L 

Analysis Date: 03/18/2005 13:15 Analyst T_H 

Samples In Analytical Batch: 

Lab Sample ID 
05030473-01B 
0503047342B 

Client Sample |p 
MW-5 
MW-10 

Analyte Result Rep Limit 
Chloride ND 1.0 

Laboratory Control Sample ILC81 

RunID: KONELAB_0S0318E-28880 Units: mg/L 

Analysis Date: 03/18/2005 13:15 Analyst T_H 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Umit 

Upper 
Umit 

Chloride 50 47.57 95.14 80 120 

Matri. Solke (M3H Matrix Solka Duplicate IM80I 

Sample Spiked: 05030473-01 

RunID: KONELAB 050316E-28880 Units: mg/L 

Analysis Date: 03/18/2005 13:15 Analyst T_H 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS 
Result 

MS% 
Recovery 

MSD 
Spike 
Added 

MSD 
Result 

MSD% 
Recovery 

RPD RPD 
Umit 

Low 
Limit 

High 
UmH 

Chloride 140.4 250 433.5 1175 250 432.2 116.7 0.3099 20 76 131 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 
B -Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 
J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Umits 
N/C - Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Control Umits do not apply. 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but Is correct as reported. 3/21/200$ 8:25:39 AM 



Sample Receipt Checklist 

And 
Chain of Custody 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TX 77054 
(713) 680-0901 

Samnte Receipt Checklist 

Workoraer 05030473 Received By. NB 

Date and Time Received: 3/11/2005 9:30:00 AM Carrier name: FedEx 

Temperature: 4.0"C Chilled by: Water Ice 

f _ Shipping container/cooler in good condition? 

2 . Custody seals Intact on shippping container/cooler? 

3_ Custody seals Intact on sample bottles? 

4 # Chain of custody present? 

i j a Chain of custody signed when relinquished and received? 

g # Chain of custody agree* with sample labels? 

7_ Samples In proper container/bottle? 

8 s Sample containers Intact? 

g > Sufficient sample volume for Indicated test? 

"| 0 , All samples received within holding time? 

•] <f _ Container/Temp Blank temperature In compliance? 

• | 2 . Water -VOA vials have xero headspace? 

• | 3 a Water - pH acceptable upon receipt? 

Yes 0 

Yes 0 

Yes • 

Yes ffl 

Yes 0 

Yes 0 

Yes 0 

Yes S I 

Yes 0 

Yes 0 

Yes 0 

Yes • 

Yes H 

NO • 

No • 

No • 

No • 

N o D 

N o D 

N o D 

N o D 

N o D 

N o D 

N o D 

N o D 

No • 

Not Present D 

Not Present D 

Not Present 0 

Not Applicable 0 

Not Applicable 

SPL Representative: 

Client Name Contacted: 

Non Conformance 
Issues: 

Client Instructions: 

Contact Date & Time: 

301120068:25:40 AM 



Project Name: BJ Service 

Sampled B* fi,^ C^AA^lTe 

Contact/.r k Krrtr^J Pr, »: ff13> 7S»09M 
Address: 1416 Lotaaana 
Sule2SO0 
Cgy: Houston State: TX, 770002 

MVV-̂ taT>aVVeysSEP IM 

Other (a»watto»k)»o 

WCArVattsChar. 

Omer pmSMMma • 

QWQCLewl 

SM JSL Lvl3 
CLP Omar 

SAMPLED 

Aim -5 
DATE 

I 

at^. Wortcordaf Wiawben 

i d fern 

lANALYSrS 

X 
X 

X / X 
z 

/ Q Q Q 21 -X. 
X 

3 X 
332 

/$>/ 

X <re>xi ~~ 
TAT 

34hr • 72hr • 

48hr • today B 

Other • 

Special Detection LiwBs (Specify) I*. 
OonsuliBnt Remarks 

Special R^wtegRe^kem^ - 5 » 7 & M t f h x l J ^ ^ j g Laborer r W t o t f ) R C d f t m v ^ ^ / T - ^ V l ^ ^ V ^ • 

ContalnarTws: 1 â Oml vtai/>16oz ptastlc 3-32oz r '—" -' ^ : plastic Relinquished by Sampler 

ReUnquished by: 

Refinquished by: 

~ssr 

tons 

time 

Received by" 

Received byT 

ST 

3a 
J 



•Contact R . c k f * r f + + J - Phone: (718) 759-0989 rMrVMrnsmWeBiSEP 

• L 
SlWortmo^Nunber: r A v D > W / b 

Address: 1416 Louisiana Fax: (713) 308-088 Other WMitixiii) • L 

i 1 
t 
i 
0 

i 
i 
i 

Suite 2500 VVCWestoChar. U 

i 1 
t 
i 
0 

i 
i 
i 

RBUCSIH 3 ANALYSIS 

Ory: Houston State: TX. 770002 Other (tentMbatae Q 

i 1 
t 
i 
0 

i 
i 
i P 

1 

R 
Other (tentMbatae Q 

i 1 
t 
i 
0 

i 
i 
i P 

1 

R Project Name: BJ Service QMQC Level i 1 
t 
i 
0 

i 
i 
i P 

1 

R 
FYojectNo:1t8»&eza 3d | 3 Lvi3 • i 1 

t 
i 
0 

i 
i 
i P 

1 

R 
CLP • Other • i 1 

t 
i 
0 

i 
i 
i P 

1 

R 
SamoJedBv: / ? * » ^ <2a^7^C^«3 I Metrh 

i 1 
t 
i 
0 

i 
i 
i P 

1 

R 
SAMPLED DATE TIME 

i 1 
t 
i 
0 

i 
i 
i P 

1 

R 

3/VoV /620 X X i — X 
$6 ~/C-X<i /OJ.S X X — X 

^ < X 1 — X 
/ o l S " X * " _ X 

X X l — X 
-fa' X K 1 

• — X i — X 
3/<f/c6 l — X 

AldJ-*f -*>-1-/dif A X i — 

X X i — X 
MuJ X X i — 

^ y < i » - S - 5 * - 4 V X ; — X 
TAT 

24hr • 72hr • 

48hr • 10 day E ) 

Other • 

Sp«c«D»»cttcflUmk(S|>ec&y) {atu~lyt i *> - C/»4rV</«. Consuftant Remarks TAT 

24hr • 72hr • 

48hr • 10 day E ) 

Other • 

Special Reporting Requirements: LsbcfaofyRer«aUrVCR^ * 

CertatrtarTyp*: 1a*0r?tf vWr^160Z D»sta 
Refinqushed by Sampler. _ yrt date time pncafredby 

Mao I 
Refmcjuishod by date erne Received by. 

Relinquished by: ( 

Jill 
flme Ret^bylottLincT 

1 JJ'irn^^ 

I 



MVV4r1onjtornaVVeBsSEP UQ SPLWc4fconkrNx c r r x f T W - V r ^ ^ N C 

A4t«$ : 1415 Louisiana Fax:(713)3084888 Other «kwa«»««t Q 

i 1 
I 
! 

t^j^ vv^ » i > 

REOLESTEOANALYSK Sute2S00 WC-Westeaer • 

i 1 
I 
! 

t^j^ vv^ » i > 

REOLESTEOANALYSK 
Gay Houston State: TX. 770002 Other i » « a i M n P I 

i 1 
I 
! 

_ l 

1 "s 

r i -i 

r* 
Ln 

: 

Other i » « a i M n P I 

i 1 
I 
! 

_ l 

1 "s 

r i -i 

r* 
Ln 

: 

PYojecl Narae: BJ Service QAIQC Level i 1 
I 
! 

_ l 

1 "s 

r i -i 

r* 
Ln 

: 
Project No: 128S38JM8 .. SM DI Lv13 • i 1 

I 
! 

_ l 

1 "s 

r i -i 

r* 
Ln 

: S8e Aottess: Hobbs. NM CLP • OAef • i 1 
I 
! 

_ l 

1 "s 

r i -i 

r* 
Ln 

: 

Sampled Br A * (1. - Ifatrtx 

i 1 
I 
! 

_ l 

1 "s 

r i -i 

r* 
Ln 

: 

SAMPLED DATE T M E " COMP GRAB Mater S a l 

i 1 
I 
! 

_ l 

1 "s 

r i -i 

r* 
Ln 

: 

rms X X f* — X 
MAiXi-K^-S'i-Lo' X X . / ,.,\ — X 
ffiW'S o 7 y < j X X V — 

MuJ-fo X X / x 

a MB 

• 

TAT 
24hr • 72hr • 

48hr • 10 day Q 

Other • 

SpedaJ Detection Limits (Spedy) Consutfimt Remarks TAT 
24hr • 72hr • 

48hr • 10 day Q 

Other • 
^ • W l S ^ M o r , ^ 3*5. 1 , 

Laborer? .™*.® * J £ L L ^ / K * ~ ^ ^ . 

Container Tw»: 1-40ml vlal/2-18oz Drastic 3-320Z otest l f^ 
Retoc^iahedr^ Sampler ' " y<~i' / 7 date . tme Received by 

Reanquilhed by: dais tone Received by. 

ReSnquisried by: bme 

"CfttO 
ReceredbySIUrnd/ 



* . • HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)680-0901 

Brown & Caldwell 

alysJs Number: 
30533 

This Report Contains A Total Of 18 Pages 

Excluding This Page, Chain Of Custody 

And 

Attachments 

3/24/2005 

Date 

Test results meet all requirements of NELAC, unless specified in the narrative. 



r HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 
HOUSTON. TX 77054 

(713)660-0901 

Case Narrative for: 

Brown & Caldwell 

Certificate of Analysis Number: 

05030533 
Rwort To; Protect Name: 

Site: 

Site Address: 

BJ Servlce/128238.020 

Brown & Caldwell 
Rick Rexroad 
1415 Louisiana 
Suite 2500 
Houston 
TX 
77002-
ph: (713) 759-0999 

Hobbs, NM 

fax: (713) 309-3886 

PO Number: 

State: 

Sfrtil Cert, MO,; 

Date Reported: 

New Mexico 

3/24/2005 

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

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

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

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

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

3/24/2005 

Pat Lynch 
Senior Project Manager 

Date 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)680-0901 

Certificate of Analysis Number: 

05030533 
ReoortTo: Protect Name: BJ Servlce/126238.020 

Brown & Caldwell Site: Hobbs, NM 

Rick Rexroad aiftfYWrWK 
1418 Louisiana 

Suite 2800 
Houston 
TX 

PO NHmbfin 
Stata; New Mexico 

77002-
ph:(713)789-OM0 fax: (713)308-3886 Date RoDOrtad: 3/24/2005 

Results are reported on a wet weight basis unless dry-weight correction is denoted In the units field on the analytical report f mg\kg-dry" or 
•ugAkgdry"). 

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

Any other exceptions associated with this report will be footnoted In the analytical result page(8) or Ihe quality control summary pagefs). 

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 Analysts Number. 

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

SPL, Inc. Is pleased to be of service to you. We anticipate working with you in fuffiHIng ail your current and future analytical needs. 

Case Narrative for 
Brown & Caldwell 

3/24/2005 

PatLynch ( \ Date 
Senior Project Manager 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)6604)801 

Brown & Caldwell 
Certificate of Analysis Number: 

05030533 

Report To; Brown ft Caldwell Pretest Nrnne; BJ Service/128238.020 

Rick Rexroad 
1416 Louisiana 
Suite 2800 

SiteAsttrroft; 

Hobbs, NM 

Houston 
TX PO Number 

77002-
ph: (713) 75941999 fax: (713) 308-3886 

SfirtR.Cftrt, 
New Mexico 

Fax To: Brown & CaldweD 

Rick Rexroad fax: (713) 308-3886 
3/24/2006 

Client Sample ID Lab Sample ID Matrix Data Collected Date Received COC ID HOLD 
MW-18 05030533-01 Water 3/11/2005 9:45:00 AM 3/12/200510:00:00 AM • 
MW-15 05030533-02 Water 3/11/2005 10:15:00AM 3/12/2005 10.00:00 AM • 
MW-16 050305334)3 Water 3/11/2005 10:50:00 AM 3/12/200510:00:00 AM • 
MW-19 050305334)4 Water 3/11/2005 11:45:00 AM 3/12/200510:00:00 AM • 

3/24/2005 

Pat Lynch Date 
Senior Project Manager 

JoelGrice 

Laboratory Director 

Ted Yen 
QuaHty Assurance Officer 

3040003 7:43:03 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
{713)860-0901 

Client Sample ID: MW-18 Collected: 03/11/2005 9:45 SPL Sample ID: 05030533-01 

Site: Hobbs, NM 

Analyses/Method Result Rep.Umit DH. Factor QUAL Date Analyzed Analyst Seq. # 

ALKAUNfTY, BICARBONATE MCL M2320B Units: mg/L 
Alkalinity, Bicarbonate 273 2 1 03/22/05 19:00 A_E 2693050 

ALKALINITY, CARBONATE MCL M2320 B Units: mg/L 
Alkalinity, Carbonate ND 2 1 03/22/0519:00 A_E 2693059 

CHLORIDE, TOTAL MCL E323J2 Units: ma/L 
Chloride 109 10 10 03/23/05 10:44 T_H 2692987 

HARDNESS, TOTAL (TtTRIMETRIC, EDTA) MCL E 130.2 Units: ma/L 
Hardness (As CaC03) 850 125 25 03/17/05 14:00 CV 2686878 

ION CHROMATOGRAPHY MCL E300.0 Units: mfl/L 
Fluoride 1.7 0.5 1 03/14/05 1&00 CV 2885289 
NHrogen,Nltrate(AsN) 3.4 0.5 1 03/12/0514:07 CV 2881837 
Sulfate 220 25 50 03/14/05 18:04 CV 2685276 

METALS BY METHOD 6010B, TOTAL MCL SW6010B Unto: mfl/L 
Calcium 207 0.1 1 03/22/0512:29 MW 2692404 
Magnesium 43.7 0.1 1 03/22/0512:29 MW 2692404 

Potassium 3.65 2 1 03/22/0512:29 MW 2692404 

Sodium 99.7 0.5 1 03/22/0512:29 MW 2692404 

iPreo Method Preo Date 
[SW3010A D3/15/2005 9:30 |BMB [ ioo 

Qualifiers: ND/U • Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Umft(MCL) 
B - Anatyte detected in the associated Method Blank D • Surrogate Recovery UnreportatHe due to DSutJon 
* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 
J - Estimated Value between MDL and PQL 

3/2V20C3 7.43-OSAM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77064 
(713) 6604)901 

Client Sample) 10: MW-15 Collected: 03/11/2005 10:15 SPL Sample ID: 05030533-02 

Site: Hobbs, 1 IM 

Analyses/Method Result Rep.Llmit Dll. Factor QUAL Date Analyzed Analyst Seq.# 

ALKALINITY, BICARBONATE MCL M2320B Units: mg/L 
Alkalinity, Bicarbonate 227 2 1 03/22/05 19:00 A_E 2693052 

ALKALINITY, CARBONATE MCL M2320B Units: mg/L 
Alkalinity, Carbonate ND 2 1 03/22/05 18:00 A_E 2693061 

CHLORIDE, TOTAL MCL E325.2 Units: mg/L 
Chloride 321 10 10 03/23/0510:45 T_H 2692988 

HARDNESS. TOTAL (TTTRIMETRIC, EDTA) MCL E130.2 Unite: mg/L 
Hardness (As CaC03) 840 50 10 03/17/0514:00 CV 2686881 

ION CHROMATOGRAPHY MCL E300.0 Units: mg/L 
Fluoride 1.1 0.5 1 03/14/05 19:13 CV 2685290 
Nttrogen.Nltale(AsN) 2.0 0.6 1 03/12/0914:19 CV 2681838 
Sulfate 200 10 20 03/14/0516:42 CV 2885279 

METALS BY METHOD 601 OB, TOTAL MCL SW6010B Unite: mg/L 
Calcium 218 0.1 1 03/22/0512:33 MVV 2692405 
Magnesium 38.8 0.1 1 03/22/0512:33 MW 2692406 
Potassium 3.42 2 1 03/22/05 12:33 MW 2892405 
Sodium 105 0.5 1 03/22/05 12:33 MW 2692405 

IPreo j j a j IPrao Factor 
|BMB |1.00 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination UmM(MCL) 
B - Analyte detected In the associated Method Blank D - Surrogate Recovery Unreportabie due to Wuflon 
* • Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 
J - Estimated Value between MDL and PQL 

1242006 7 41O5AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77064 
(713)6804)001 

Client Sample ID: MW-16 Collected: 03/11/2005 10:50 SPL Sample ID: 050305334)3 

Site: Hobbs, NM 

Analyses/Method Result Rep.Llmit DU. Factor QUAL Date Analyzed Analyst Seq # 

ALKALINITY, BICARBONATE MCL M2320 B Unite: mg/L 
AJkatfnrty, Bicarbonate 352 2 1 03/22/05 19:00 A_E 2893053 

ALKALINITY, CARBONATE MCL M2320B Units: mg/L 
Alkalinity, Carbonate NO 2 1 03/22/05 19:00 A_E 2693082 

CHLORIDE, TOTAL MCL E325.2 Units: mg/L 
Chloride 1140 20 20 03/23/05 12:16 T_H 2693184 

HARDNESS, TOTAL rnTRIMETRIC. EDTA) MCL E130.2 Units: mg/L 
Hardness (As CaC03) 620 SO 10 03/17/05 14:00 CV 2666882 

ION CHROMATOGRAPHY MCL E300.0 Units: mg/L 
Fluoride 8.2 2.5 5 03/14/0519:26 CV 2665291 
Nrtrogen,Nitrate (As N) 3.2 0.5 1 03/12/05 14:32 CV 2681639 
Sunata 110 5 10 03/14/05 16:55 CV 2685280 

METALS BY METHOD 6010B, TOTAL MCL SW6010B Units: mg/L 
Calcium 192 0.1 1 03/22/06 12:37 MW 2092406 
Magnesium 34.9 0.1 1 03/22/05 12:37 MW 2892406 
Potassium 4.08 2 1 03/22/05 12:37 MW 2892406 
Sodium 812 24 5 03/22/05 12:58 MW 2892410 

[Preo Method jPrefl'PtJe IP-EBP '"flaH, hep Factor 
ISW3010A 103/15/2008 9:30 |8MS ffjjjj 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination UmH(MCLJ 
8 - Analyte detected In the associated Method Blank D • Surrogate Recovery Unreportable due to DHuton 
• - Surrogate Recovery Outside Advisable QC Umits Ml - Matrix Interference 
J • Estimated Value between MDL and PQL 

aSMOOBTlCMSAM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)660-0901 

Client Sample ID: MW-19 Collected: 03/11/2005 11:45 S P L Sample ID: 05030533-04 

Site: Hobbs, r IM 

Analyses/Method Result Rep.Llmit DH. Factor QUAL Date Analyzed Analyst Seq.# 

ALKALINITY, BICARBONATE MCL M2320B Units: mg/L 
Alkalinity, Bicarbonate 207 2 1 03^2/05 19:00 A_E 2693054 

ALKALINITY. CARBONATE MCL M2320B Units: mg/L 
Alkalinity. Carbonate ND 2 1 03/22/05 19:00 A_E 2693083 

CHLORIDE. TOTAL MCL E325.2 Units: mg/L 
Chloride 330 10 10 03/23/05 10:45 T_H 2692989 

HARDNESS, TOTAL (TTTRIMETRIC. EDTA) MCL E130.2 Unite: mg/L 
Hardness (As CaC03) 620 50 10 03/17/0514:00 CV 2686883 

K>N CHROMATOGRAPHY MCL E300.0 Units: mg/L 
Fluoride 1.2 0.5 1 03/14/05 19:38 CV 2685292 
NHjogen.Nltrate (As N) 9.4 0.5 1 03/12/0514:45 CV 2681640 
Sulfate 200 10 20 03/14/05 17:07 CV 2686281 

METALS BY METHOD 6010B, TOTAL MCL SW6010B Units: mg/L 
Calcium 206 0.1 1 03/22/05 12:41 MW 2692407 
Magnesium 37.2 0.1 1 03/22/05 12:41 MW 2692407 
Potassium 5.64 2 1 03/22/06 12:41 MW 2692407 
Sodium 158 0.5 1 03/22/05 12:41 MW 2692407 

SW3010A 

Qualifiers: ND/U - Not Detected at the Reporting Umit >MCL - Result Over Maximum Contamination LimrtfMCL) 
B - Anstyte detected In Ihe associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 
* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 
J - Estimated Value between MDL and PQL 

Means 7MM AM 



Quality Control Documentation 

3/34/2006 7:43:08 AM 



Analysis: 

Quality Control Report 

Metals by Method 60106, Total 
8W6010B 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77064 
(713) 880-0001 

Brown & Caldwell 
BJ Servtce/126238.020 

WorkOrdsn 
Lab Batch ID: 

08030533 
48287 

MfhodBhmk 

RunID: TJA_050322A-2692390 Units: mg/L 

Analysis Date: 03/22/20051127 Analyst MW 
Preparation Date: 03/15/2005 9:30 Prep By. BMB Method SW301 OA 

Analyte Result Rep Umit 
Cafckm ND 0.1 
Meaneilum NO 0.1 
Potassium ND 2 
Sodium NP 

Samples In Analytical Batch: 

LsfaairmtetD 
05030533-01A MW-18 
05030533-02A MW-15 
05030533-03A MW-18 
05030533-04A MW-19 

Libentorr contrei 9mto flflU 
RunID: TJA_05O322A-2692391 
Analysis Data: 03/22/200511:35 
Preparation Date: 03/15/2005 9:30 

Unrts: mgVL 
Analyst MW 
Prep By: BMB Method SW3010A 

Analyte Spate 
Added 

Result Percent 
Recovery 

Lower 
Umit 

Upper 
Umit 

Calcium 1 1.094 109.4 80 120 
Magnesium 1 1.001 100.1 80 120 
Potassium 10 10.23 102.3 80 120 
Sodium 1 0.9829 9829 80 120 

Sample Spiked: 
RunID: 
Analysis Date: 
Preparation Date: 

05030496-24 
TJA 090322A-26923B3 

0302/200511:44 
03/150005 9:30 

Units: mg/L 
Analyst MW 
Prep By: BMB Method SW3010A 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS 
Result 

MS% 
Recovery 

MSD 
Soke 
Added 

MSD 
Result 

MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Umit 

HtQh 
Umit 

Calcium 0.1918 1 1250 105.8 1 1587 107.5 1.381 20 75 125 
Magnesium ND 1 0.9846 95.42 1 1.018 98.80 3.374 20 75 125 
Potassium ND 10 9.847 89.98 10 10.44 96.92 6.806 20 75 125 
Sodkm ND 1 1.016 90.84 1 1.036 92.88 1.964 20 75 125 

Qualifiers: ND/U - Not Detected at the Reporting Umit Mi - Matrix Interference 
8 - Analyte detected In the associated Method Blank D - Recovery Unreportabie due to Dilution 
J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 
N/C • Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply. 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but Is correct as reported. wwoos 7:43*7 AM 



Quality Control Report 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713) 660-0901 

Brown & Caldwell 

BJ Servtee/126238.020 

Analysis: 
Method: 

lon Chromatography 
E300.0 

WorfcOrder. 
Lab Batch ID: 

08030933 
R138694 

MgffWtl BrflTlK 
RunID: IC1_050312A-2681827 Units: mg/L 

Analysis Date: 03/12000512:01 Analyst CV 

Samples In Analytical Batch: 

Analyte Result Rep Limit 
NaroomNttrate (As Nl NP 0.50 

05030533-01C 
05030533-02C 
05C30533-03C 
05030533-04C 

Client 3WT1Ble IR 
MW-18 
MW-15 
MW-18 
MW-19 

Laboratory Control Sample fl.CS> 

RunID: IC1_050312A 6̂81B28 Units: rrrgVL 
Analysis Date: 03/12/200512:14 Analyst CV 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Umit 

Upper 
Limit 

Nrrrogen,Nitrate(As N) 10 9.78 97.8 85 115 

Matrfai Spike IMS1 / Matrix Spike Duplicate IM8D) 

Sample Spaced: 05030531-11 

RunID: rCi_CH03i2A-2681633 Units: mg/L 

Analysis Date: 03/12/200513:17 Analyst CV 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS 
Result 

MS% 
Recovery 

MSD 
Spike 
Added 

MSD 
Result 

MSD% 
Recovery 

RPD RPD 
Limit 

Low 
Umit 

High 
Umit 

Mtrogen.Nftrata (As N) ND 10 9.57 95.7 10 9.39 93.9 1.88 20 80 120 

Qualifiers: ND/U - Not Detected at the Reporting Umit Ml - Matrix Interference 
B-Analyte detected In the associated Method Blank O - Recovery Unreportable due to Dilution 
J - Estimated vatue between MDL and PQL *-Recovery Outside Advisable QC Umits 
N/C - Not Calculated - Sample concentration Is greater than 4 times the amount of spike added. Control limits do not apply. 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 



Quality Control Report 

HOUSTON LABORATORY 
6880 INTERCHANGE DRIVE 

HOUSTON. TX 77054 
(713) 660-0901 

Brown & Caldwell 
BJ Service/126238.020 

Analysis: 

Method: 
lon Chromatography 
E300.0 

WorkOrden 
Lab Batch ID: 

05030533 
R13591OA 

Method Blank 

RunID: IC1J»0314A-268525B Units: mg/L 

Analysis Date: 03/14/2005 12:18 Analyst CV 

Samples in Analytical Batch: 

Analyte Result Rep Umit 
Fluoride ND 0.50 
Siifata ND 0.60 

ktifr Sample IP 
050305334)1 C 
05030533-02C 
05030533-03C 
0503O533-O4C 

GUentgamBlBiP 
MW-18 
MW-15 
MW-16 
MW-19 

IC1JM0314A-2685289 Units: mg/L' 
03/14/200512:31 Analyst CV 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Umit 

Upper 
Limit 

Fluoride 10 9.81 98.1 85 115 
Sulfate 10 10.1 101 85 115 

RunID: 
Analysis D8te: 

Matrix Salke (MS) / Matrix Spike Duplicate fMSDl 

Sample Spiked: 05030533-01 

RunID: IC1JOS0314A-28B5277 Units: mg/L 
Analysis Date: 03/14/200516:17 Analyst CV 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS 
Result 

MS% 
Recovery 

MSD 
Spike 
Added 

MSD 
Result 

MSD% 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Umit 

Sulfate 224 500 741 103 500 729 101 1.66 20 80 120 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 
B - Analyte detected In the associated Method Blank D - Recovery Unreportsbie due to Dilution 
J - Estimated value between MDL and PQL * • Recovery Outside Advisable QC Limits 
N/C - Not Calculated - Sample concentration Is greater than 4 times the amount of spike added. Control Umits do not apply. 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but Is correct as reported. 3/24/2008 7-43*7 AM 



Analysis: 
Method: 

Quality Control Report 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TX 77054 
(713)8804)901 

Brown & Caldwell 
BJ Service/128238.020 

Ion Chromatography 
E300.0 

WorkOrden 
Lab Batch ID: 

05030533 
R135910B 

rWfttfigtf Blflnh 

RunID: ICI_050314A-2685258 Units: moA 

Analysis Data: 03/14/200512:18 Analyst CV 

Anatyts Result Rep Umit 
Ruortdd ND 0.50 
Suffeto ND 0.50 

Samples In Analytical Batch: 

Lab Sample ID 
050305334)1 C 
050305334)20 
050305334)30 
05030533-04C 

CltontSamptetP 
MW-18 
MW-15 
MW-18 
MW-19 

RunID: 
Analysis Date: 

Laboratory Control Sample (LC8I 

(C1_050314A-28852S9 Units: mg/L 
03/14/2005 12:31 Analyst CV 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Umit 

Upper 
Umit 

Fluoride 10 0.81 98.1 85 115 
Sulfate 10 10.1 101 85 115 

MatrixSpike iHSI / Mfri, grito Duplicate (MSD. 

Sample Spiked: 050305314)8 
RunID: ICI_05C314A-2685285 Units: mg/L 

Analysis Date: 03/14/200518:10 Analyst CV 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS 
Result 

MS% 
Recovery 

MSD 
Spike 
Added 

MSD 
Result 

MSD% 
Recovery 

RPD RPD 
Umit 

LOW 
Limit 

High 
Umit 

Fluoride 1.10 10 10.2 91.4 10 10.3 91.9 0.487 20 80 120 

Qualifiers: ND/U - Not Detected at the Reporting Umit Ml - Matrix Interference 
B - Analyte detected In the associated Method Blank D - Recovery Unreportable due to Dilution 
J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Umits 
N/C - Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply. 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but Is correct as reported. 3/2400087-43*T AM 



Analysis: 
Hethod: 

Quality Control Report 

Hardness, Total (Tltrimetrlc, EOTA) 
E130.2 

HOU8TON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TX 77054 
(713)660-0901 

Brown & Caldwell 
BJ Servlce/126238.020 

WorkOrdBR 

Lab Batch ID: 
08030833 
R13S996A 

Method Blnnh 
RunID: WET_0903176-2BB6B84 Units: mg/L 

Analysis Date: 03/17/200514:00 Analyst CV 

Samples In Analytical Batch: 

Analyte Result Rep Umit 
Hardness (As CaC03) ND 5.0 

Lab 8amnio ID 
05030533-01A 
05030533-02A 
05030533-03A 
05030533-04A 

Client Sample ID 
MW-18 
MW-15 
MW-16 
MW-19 

Mrbgratgry Control Sample (ICS) 
RunID: WET_0503170-2868886 Units: mg/L 
Analysis Date: 03/17/200514.00 Analyst CV 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Umit 

Upper 
Umit 

Hardness (As CaC03) 330 335 102 85 115 

Matrix Spike IM81 / Matrix Salfce Duplicate (MSD> 

Sample Spiked: 050305334)1 

RunID: WET_050317Q-2686879 Unite: mg/L 
Anatysis Date: 03/17/2005 14:00 Analyst CV 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS 
Result 

MS% 
Recovery 

MSD 
Spike 
Added 

MSD 
Result 

MSD% 
Recovery 

RPD RPD 
Umit 

Low 
Umit 

High 
Umit 

Hardness (As CaCOS) 850 1250 1880 98.0 1250 1880 98.0 0 20 80 120 

Qualifiers: NDAJ - Not Detected at the Reporting Umit Ml - Matrix Interference 
B • Analyte detected In the associated Method Blank D - Recovery Unreportable due to Dilution 
J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 
N/C • Not Calculated • Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply. 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, Ihe reported RPD may differ from the displayed RPD values but is correct as reported. 304000s 7:4336 AM 



Quality Control Report 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TX 77064 
(713)660-0901 

Brown & Caldwell 
BJ Service/126238.020 

Analysts: 
Method: 

Chloride, Total 
E32S2 

WorfcOrder: 
Lab Batch ID: 

05030933 
R136348 

MeWwrtBlflnK 
RunID: KONRABJKCI323C-2B929 Units: mg/L 

Analysis Date: 03/23/2005 10:44 Analyst T_H 

Samples In Analytical Batch: 

tofraimifftIP 
05030533-01B 
05030533-02B 
050305334)46 

citoMSamPtolp. 
MW-16 . 
MW-15 
MW-19 

Analyte Result Rep Limit 
CNerkte ND IX) 

Laboratory Control Sample (LCS) 

RunID: KONELAB 050323C-28929 Units: mg/L 
Anaiysia Date: 03/23/200510:44 Analyst T_H 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
UmH 

Upper 
Umit 

Chloride 50 47.78 95.52 80 120 

Matrbt Spike (MS) / Matrix Strike Duplicate (MBD1 

Sample Spiked: 05030622-10 
RunID: KCNELABJ>50323C-26928 units: mg/L 

Analysis Date: 03/23/200510:44 Analyst T_H 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS 
Result 

MS% 
Recovery 

MSD 
Spike 
Added 

MSD 
Result 

MSD% 
Recovery 

RPD RPD 
Umit 

Low 
UmH 

High 
UmH 

Chloride 243.8 250 514.2 1082 250 513.9 108.0 0.08550 20 78 131 

Qualifiers: ND/U - Not Detected at the Reporting Limit Mi - Matrix interference 
B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 
J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Umits 
N/C - Not Calculated - Sample concentration Is greater than 4 times the amount of spike added. Control limits do not apply. 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but Is correct as reported. 3r2«2oas 7*3:08 AM 



Analysis: 
Method: 

Quality Control Report 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77064 
(713)660-0801 

Brown & Caldwell 
BJ Service/126238.020 

Alkalinity, Bicarbonate 
M2320B 

WorkOrder 
Lab Batch ID: 

09030833 
R138394 

Method fflanh 
RunID: WET_0SO322T-2693O47 units: mg/L 

Analysis Data: 03/22/200519:00 Analyst A_E 

Samples In Analytical Batch: 

Analyte Result Rep Limit 
AftaBrftY. Bicerbonate ND 2JD 

Lab Sampta ID 

05030533-O1B 
05030533O2B 
05030533-03B 
050305334MB 

Client Sample ID 

MW-18 
MW-15 
MW-16 
MW-19 

Laboratory Control Sample f LCS) 

RunID: WET_0S0322T-2693049 Units: mg/L 

Analysis Date: 03/22/2005 19:00 Analyst A_E 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Umit 

Upper 
Limit 

Alkalinity, Bicarbonate 14.4 14.07 97.71 90 110 

SfaiTIBtB Pugllcate. 

Original Sample: 05030533-01 
RunID: WET_05O322T-2S830f30 Units: mg/L 

Analysis Date: 03/22/200519:00 Analyst A_E 

Analyte Sample 
Result. 

DUP 
Result 

RPD RPD 
Umit 

Alkalinity, Bicarbonate 273 273.4 0 20 

Qualifiers: ND/U - Not Detected at the Reporting Umit Ml - Matrix Irrterference 
B - Analyte detected In the associated Method Blank D - Recovery Unreportable due to Dilution 
J • Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 
N/C - Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply. 

The percsnl recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. wwoos 7:43*8 AM 



Quality Control Report 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TX 77054 
(713)680-0801 

Brown & Caldwell 
BJ Service/126238.020 

Analysis: 
Method: 

Alkalinity, Carbonate 

M2320B 

WorkOrder 
Lab Batch BJ: 

05030833 
R136356 

MgmP̂ BIiTTK 
RunID: WET_080322li-26830S6 Units: mg/L 

Analysis Date: 03/22/2005 19:00 Analyst A_E 

Samples In Analytical Batch: 

Analyte Result Rep Limit 
ABtaSnttv. Carbonate ND 2.0 

Lab Sample IP 
05030533-01B 
0503O533-02B 
05030533-03B 
05030533-048 

Client Sample ID 
MW-18 
MW-15 
MW-16 
MW-19 

Laboratory Control Sample iLCSt 

RunID: WET_Q50322U-2693056 Units: mg/L 
Analysis Date: 03/22/200519:00 Analyst A_E 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
UmH 

Upper 
UmH 

Alkalinity. Carbonate 14.4 14.07 97.71 90 110 

earnrtiPwHiai 

Original Sample: 050305334)1 
RunID: WET_050322u-2893069 Units: mg/L 

Analysis Dats: 03/22/2005 19:00 Analyst A_E 

Analyte Sample 
Result 

DUP 
Result 

RPD RPD 
Limit 

Alkaflntty, Carbonate ND ND 0 20 

Qualifiers: ND/U - Not Detected at the Reporting Umit Ml - Matrix Interference 
B - Analyte detected in the associated Method Blank D - Recovery Unreportabte due to Dilution 
J - Estimated value between MDL and PQL ' - Recovery Outside Advisable QC Umits 
N/C - Not Calculated - Sample concentration Is greater than 4 times the amount of spike added. Control limits do not apply. 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from Ihe displayed RPD values but Is correct as reported. m M 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
Quality Control Report (713) eeo-oooi 

Brown & Caldwell 
BJ Servlce/128238.020 

Analysis: Chloride, Total WorkOrden 08030833 
Method: E329.2 Lab Batch ID: R136361 

Method Blank Samples in Analytical Batch: 

RunID: K » B M j m m m i * Unrts: mg/L Lab Samole ID Client Sample ID 

Analysis Date: 03037200512:16 Analyst T_H 05030533-03B MW-16 

AnalytB Result Rep Umit 
CNofWs ND 1.0 

LtfrOTlBP/ CWBTftl 8OTBB) H.C8I 

RunID: KCMEiAB_0«n23E-2e93i Units: mg/L 
Analysis Date: 63/23/2005 12:16 Analyst T_H 

AnalytB Spike 
Added 

Result Percent 
Recovery 

Lower 
Umit 

Upper 
Umit 

Chloride 50 47.07 94.14 60 120 

Matrix Splto /MSI / Matrix Spike Duplicate (MSD, 

Sample Spfted: 050306104)2 

RunID: KONELABJ050323E-26831 Units: mg/L 
Analysis Date: 03/23/200512:16 Analyst T_H 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS 
Result 

MS% 
Recovery 

MSD 
Spike 
Added 

MSD 
Result 

MSD% 
Recovery 

RPD RPD 
Umit 

Low 
umit 

High 
Limit 

Chloride 4480 2500 8682 88.10 2500 8857 87.89 0.08149 20 76 131 

Qualifiers: ND/U - Not Detected at the Reporting Umit Mi - Matrix Interference 
B - Analyte detected in the associated Method Blank D • Recovery Urtreportabte due to Dilution 
J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Umits 
N/C - Not Calculated • Sample concentration Is greater than 4 times the amount of spike added. Control limits do not apply. 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but Is correct ss reported. antaoos 7*3:©s AM 



Sample Receipt Checklist 

And 
Chain of Custody 

3/240005 7:4X08 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)880-0901 

Workorder. 05030833 Received By: RE 

Date and Time Received: 3/12/2005 10:00:00 AM Carrier name: Feoax-Prtorty 

Temperature: 3.5*C Chilled by: Water Ice 

1. Shipping container/cooler In good condition? Yes 0 NoD Not Present D 

2. Custody seals Intact on shlppplng container/cooler? Yes m N o D Not Present D 

3. Custody seals intact on sample bottles? Yes • N o D Not Present 0 

4. Chain of custody present? Yes N o D 

5. Chain of custody signed when relinquished and received? Yes N o D 

6. Chain of custody agrees with sample labels? Yes & N o D 

7. Samples In proper contamerfbottio? Yes N o D 

8. Sample containers Intact? Yes s N o D 

9. Sufficient sample volume for Indicated test? Yes a N o D 

10. All samples received within holding time? Yes B N o D 

11. Container/Temp Blank temperature In compliance? Yes 0 N o D 

12. Water • VOA vials have aero headspace? Yes • N o D Not Applicable 0 

13. Water - pH acceptable upon receipt? Yes No • Not Applicable • 

SPL Representative: 

Client Name Contacted: 

Non Conformance 
Issues: 

Client Instructions: 

Contact Date & Time: 

3O4/2009 7:4338 AM 



Address: 1415LourciaDa 
Suite 2500 

Far (718) 
W&VvestBChar. 

CaVHouslon Stale: TX, 770002 Ottier eiame)a»*isa0 

Prefect Name: BJ Service 
Project No: 1 M M U n 
Sie Aiddress: Hobbs, NM 
Sampled By&e^<L~>»* 

MW4i1onibMiia WeBBSEP LB ISPLwodaxderrV ten 
Other - (itMorawbtaa) 

OajQC Level 
SW ja: LvO 
CLP • Other 

SAMPLED 

J2L 
OKIE 

\ 

\ I 
Mo* 

i 
1 4C 

7'5> 
tCQLCSTED ANALYSIS 

1 

i 

M w ' / V 2 ^ 
M i 

TAT 

24hr • 72hr • 

48hr • 10 day Q 

Special Detection Umits (Specfly) Consufiart Remarks 

3^ 
Special Reporting Retirements: Laboratory Remarks 

Resnquished by Sampler ' data drn* 

ReGnojoajhedbv: dale ttme R««vodby. 

Refinquished by •• • - ' ~ ~ Bme 

/00£> 



HOUSTON LABORATI 

8880 INTERCHANGE DRIVE 

HOUSTON, JX 771 

(713) 

Brown & Caldwell 

Certificate of Analysis Number: 
05030531 

Report To: 

Brown & Caldwell 
Rick Rexroad 
1415 Louisiana 
Suite 2800 
Houston 
TX 

77002-
ph: (713) 79B-OB88 fax: (713) 308-3886 

Protect Name: BJ Servlce/126238.020 

Site: Hobbs. NM 

Site Address: 

PO Number. 

8, rate: New Mexico 

State Cert No.: 

ftrto Reported; 3/24/200S 

This Report Contains A Total Of 28 Pages 

Excluding This Page, Chain Of Custody 

And 

Attachments 

3/24/2005 

Date 

Test results meet all requirements of NELAC, unless specified In the narrative. 



HOUSTON LABORATORY 
8860 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)660-0901 

Certificate of Analysis Number 
05030531 

Resort To: Protect Name: BJ Servlce/126238.020 

Brown & Caldwell Site; Hobbs, NM 

Rick Rexroad 

1419 Louisiana 
Site Address: 

Suits 2500 

Houston 
TX 

PO Number 

Sjajgi New Mexico 

77002-

ph: (713) 7594999 fax: (713) 308-3888 
Ste&CjHkN2ii 

3/24/2089 

Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the analytical report (• mg\kg-dry *or 
•ugMcp-dry'). 

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

Any other exceptions associated with flits report win be footnoted in the analytical result page's) or the quality control summary pagefsL 

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

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

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

o 

Case Narratlva for: 
Brown & Caldwell 

3/24/2005 

Date 



HOUSTON LABORATORY 
B880 INTERCHANGE DRIVE 

HOUSTON, TX 77064 
(713)660-0901 

Brown & Caldwell 
Certificate of Analysis Number: 

05030531 

Brown & Caldwell 

Rick Rexroad 
1416 Louisiana 
Suite 2600 
Houston 
TX 
77002-
ph: (713) 759-0989 fax: (713) 308-3888 

Brown & Caldwell 

Rick Rexroad fax: (713) 308-3886 

BMOftTtt Protect Name; 

Site: 

sta Address; 

BJ Servlce/126238.020 

Hobbs, NM 

FffiTo; 

PO Number; 
State: New Mexico 

StrtoCerjiNo;.; 
Ogte Report^; 3/24/2005 

Client Sample ID Lab Sample ID Matrix Date Collected Date Received COC ID HOLD 
MW-17-S-9-10' 05030531-01 Soli 3/10/2005 8:30:00 AM 3/12/200510:00:00 AM • 
MW-17-S-19-20* 05030531-02 Soil 3/10/2005 8:35:00 AM 3/12/2005 10:00:00 AM • 
MW-17-S-29-30" 05030531-03 Soil 3/10/2005 8:40:00 AM 3/12/2005 10:00:00 AM • 
MW-17-S-39-40' 05030531-04 Soil 3/10/2005 8:45:00 AM 3/12/2005 10:00:00 AM • 
MW-17-S-49-60* 05030531-05 SoU 3/10/2006 8:50:00 AM 3/12/200510:00:00 AM • 
MW-17-S-59-60' 05030531-06 Soil 3/10/2005 8:55:00 AM 3/12/2005 10:00:00 AM • 
MW-11A 05030531-07 Water 3/10/2005 3:45:00 PM 3/12/200510:00:00 AM • 
MW-12D 05030531-08 Water 3/10/20054.30:00 PM 3/12/2005 10:00:00 AM • 
MW-14 05030531-09 Water 3/1072005 5:20:00 PM 3/12/2005 10:00:00 AM • 
MW-17 05030531-10 Water 3/11/2005 8:30:00 AM 3/12/2005 10:00:00 AM • 
MW-12D 05030531-11 Water 3/11/2005 8:00:00 AM 3/12/2005 10:00:00 AM • 
MW-11A 05030531-12 Water 3/11/2005 8:10:00 AM 3/12/200510:00:00 AM • 
MW-14 05030531-13 Water 3/11/2005 8:20:00 AM 3/12/2005 10:00:00 AM • 

3/24/2005 

Date 

JoelGrice 
Laboratory Director 

Ted Yen 
Quality Assurance Officer 

30400069.-36:38 AM 



HOUSTON LABORATORY 
8860 INTERCHANGE DRIVE 

HOUSTON. TX 77054 
(713)660-0901 

Client Sample ID MW-17-S-9-10' Collected: 03/10/2005 8:30 SPL Sample ID: 05030531-01 

Site: Hobbs, NM 

Analyses/Method Result Rep.Llmit DH. Factor QUAL Date Analyzed Analyst Seq. # 

CHLORIDE, TOTAL MCL E325.2 Units: mg/kg 
Chlortde 27.3 10 1 03/18/0511:01 T_H 2687609 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Um!t(MCL) 
B - Analyte detected In the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 
* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 
J - Estimated Value between MDL and PQL 

124/2005 9:38:41 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)680-0901 

Client Sample ID MW-17-S-18-20' Collected: 03/10/2005 8:35 SPL Sample ID: 05030531-02 

Site: Hobbs, NM 

Analyses/Method Result Rep.Llmit DH. Factor QUAL Date Analyzed Analyst Seq. 9 

CHLORIDE, TOTAL MCL E325.2 Units: mg/kg 
Chloride 186 10 1 03/18/0511:01 T_H 2687812 

>MCL - Result Over Maximum Contamination Umlt(MCL) 
D - Surrogate Recovery Unreportable due to DButJon 
Ml • Matrix Interference 

3/24/2005 8:38:42 AM 

Qualifiers: ND/U - Not Detected at the Reporting Umit 
B - Analyte detected In the associated Method Blank 
* • Surrogate Recovery Outside Advisable QC Umits 
J • Estimated Value between MDL and PQL 



HOUSTON LABORATORY 
8680 INTERCHANGE DRIVE 

HOUSTON. TX 77054 
(713) 660-0901 

Client Sample ID MW-17-S-29-30' Collected: 03/1072005 8:40 SPL Sample ID: 05030531-03 

Site: Hobbs, NM 

Analyses/Method Result Rep.Llmit DM. Factor QUAL Date Analyzed Analyst Seq. # 

CHLORIDE, TOTAL MCL E325.2 Units: mg/kg 
Chloride 80.5 10 1 03/18/0511:01 T_H 2687613 

Qualifiers: ND/U - Not Detected at the Reporting Umit >MCL - Result Over Maximum Contamination Umit(MCL) 
B - Analyte detected In the associated Method Blank D • Surrogate Recovery Unreportable due to Dilution 
* - Surrogate Recovery Outside Advisable QC Umits Ml - Matrix Interference 
J - Estimated Value between MDL and PQL 

3/24/2005 9:38:42 AM 



HOUSTON LABORATORY 
6880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)860-0801 

Client Sample ID MW-17-S-39-40' Collected: 03/10/2005 8:45 SPL Sample ID: 05030531-04 

Site: Hobbs, NM 

Analyses/Method Result Rep.Llmit Dll. Factor QUAL Date Analyzed Analyst Seq. # 

CHLORIDE, TOTAL MCL E325.2 Unite: mg/kg 
Chloride 40.2 10 1 03/18/0511:02 T_H 2687614 

Qualifiers: NDAJ - Not Detected at the Reporting Umit >MCL • Result Over Maximum Contamination Umlt(MCL) 
B - Analyte detected In the associated Method Blank D - Surrogate Recovery Unreportabte due to Dilution 
* - Surrogate Recovery Outside Advisable QC Umits Ml - Matrix interference 
J - Estimated Value between MDL and PQL 

3040005 938:42 AM 



HOUSTON LABORATORY 
8860 INTERCHANGE DRIVE 

HOUSTON. TX 77054 
(713)660-0901 

Client Sample ID MW-17-S-49-50' Collected: 03/10/2005 8:50 SPL Sample ID: 05030531-05 

Site: Hobbs, NM 

Analyses/Method Result Rep.Llmit DH. Factor QUAL Date Analyzed Analyst Seq. # 

CHLORIDE, TOTAL MCL E325.2 Units: mg/kg 
Chloride 39.1 10 1 03/18/0511:02 T_H 2687615 

Qualifiers: ND/U - Not Detected at the Reporting Umtt >MCL - Result Over Maximum Contamination Umlt(MCL) 
B - Analyte detected In the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 
" - Surrogate Recovery Outside Advisable QC Umits Ml - Matrix Interference 
J - Estimated Value between MDL and PQL 

3/24/2006 938 42 AU 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TX 77054 
(713)660-0901 

Client Sample ID MW-17-S-59-60' Collected: 03/10/7005 8:55 SPL Sample ID: 05030531-06 

Site: Hobbs. NM 

Analyses/Method Result Rep.Llmit DM. Factor QUAL Date Analyzed Analyst Seq. # 

CHLORIDE, TOTAL MCL E325.2 Unite: mg/kg 
Chloride 42.8 10 1 03/18/0511:02 T_H 26B7616 

Qualifiers: ND/U - Not Detected at the Reporting Umit 
B - Analyte detected In the associated Method Blank 
* - Surrogate Recovery Outside Advisable QC Umits 
J • Estimated Value between MDL and PQL 

>MCL - Result Over Maximum Contamination Umft(MCL) 
D - Surrogate Recovery Unreportabte due to Dilution 
Ml - Matrix Interference 

3/24/2005 8:38:42 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713) 680-0301 

Client Sample ID MW-11A Collected: 03/10/2005 15:45 SPL Sample ID: 05030531-07 

Site: Hobbs. NM 

Analyses/Method Result Rep.Umlt DH. Factor QUAL Date Analyzed Analyst Seq.# 

ALKALINITY, BICARBONATE MCL M2320 B Unite: mg/L 
Alkalinity, Bicarbonate 485 2 1 03/21/0515:30 A^E 2690676 

ALKALINITY. CARBONATE MCL M2320B Unite: mg/L 
Alkalinity, Carbonate ND 2 1 03/21/05 15:30 AJE 2690687 

CHLORIDE, TOTAL • MCL E325.2 Unite: mg/L 
Chloride 2740 100 100 03/21/05 12:17 T_H 2689669 

HARDNESS, TOTAL (TiTRIMETRIC, EDTA) MCL E130.2 Units: mg/L 
Hardness (As CaCOS) 1300 250 50 03/17/0514:00 CV 2686871 

ION CHROMATOGRAPHY MCL E300.0 Units: mg/L 
Fluoride 6.3 5 10 03/14/05 19:51 CV 2685293 
Sulfate 370 50 100 03/14/0514:49 CV 2685270 

METALS BY METHOD 6010B. TOTAL MCL SW6010B Unite: mg/L 
Calcium 394 0.1 1 03/22/0512:04 MW 2692398 
Magnesium 78.7 0.1 1 03/22/0512:04 MW 2692398 
Potassium 31.9 2 1 03/22/0512:04 MW 2692398 
Sodium 1590 2.5 5 03/22/0512:52 MW 2692409 

Preo Method Prep Date 
SW3010A 03/15/20059:30 (BMB pLOO 

Qualifiers: ND/U- Not Detected at the Reporting Limit >MCL- Result Over Maximum Contamination Umit(MCL) 
B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 
* • Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 
J - Estimated Value between MDL and PQL 

3/24/2005 9:38:43 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TX 77054 
(713)660-0901 

Client Sample ID MW-12D Collected: 03/10/2005 16:30 SPL Sample ID: 05030531-08 

Site: Hobbs, NM 

Analyeea/Method Result Rep.Llmit DM. Factor QUAL Date Analyzed Analyst Seq.* 

ALKALINITY, BICARBONATE MCL M2320 B Units: mg/L 
Alkalinity, Bicarbonate 224 2 1 03/21/05 15:30 A_E 2680678 

ALKALINITY, CARBONATE MCL M2320B Units: mg/L 
Alkalinity. Carbonate ND 2 1 03/21/05 15:30 A_E 2690689 

CHLORIDE, TOTAL MCL E325.2 Units: mg/L 
Chloride 161 5 5 03/18/0513:18 T_H 2688024 

HARDNESS, TOTAL (TITRIMETRIC, EDTA) MCL E130.2 Unite: mg/L 
Hardness (As CaC03) 680 125 25 03/17/05 14.00 CV 2686872 

ION CHROMATOGRAPHY MCL E300.0 Unite: mg/L 
Ruortde 1.1 0.5 1 03/14/0517:32 CV 2685282 

Sulfate 160 10 20 03/14/0515:02 CV 2685271 

METALS BY METHOD 6010B, TOTAL MCL SW6010B Units: mg/L 
Calcium 201 0.1 1 03/22/0512:08 MW 2692399 

Magnesium 10.8 0.1 1 03/22/05 12:08 MW 2692399 

Potassium 42.9 2 1 03/22/05 12:08 MW 2692399 
Sodium 56 0.5 1 03/22/05 12:08 MW 2692399 

Prep Method Preo Date Preo Initials 

SW3010A 03/15/20059:30 BMB FTbo 

Qualifiers: ND/U • Not Detected at the Reporting Umit >MCL - Result Over Maximum Contamination Ltmit(MCL) 
B - Analyte detected hi the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 
* - Surrogate Recovery Outside Advisable QC Limits Mi - Matrix Interference 
J . Estimated Value between MDL and PQL 

3/24/2005 9:36:43 AM 



HOUSTON LABORATORY 
8680 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713) 660-0901 

Client Sample ID MW-14 Collected: 03/10/2005 17:20 SPL Sample ID: 05030531-09 

Site: Hobbs, NM 

Analyses/Method Result RepUmft DIL Factor QUAL Date Analyzed Analyst Seq. 8 

ALKALINITY, BICARBONATE MCL M2320 B Units: mg/L 
Alkalinity, Bicarbonate 448 2 1 03/21/05 15:30 A_E 2690879 

ALKALINITY, CARBONATE MCL M2320 B Unite: mg/L 
Alkalinity, Carbonate ND 2 1 03/21/0515:30 A_E 2690890 

CHLORIDE, TOTAL MCL E325.2 Unto: mg/L 
Chloride 303 5 5 03/18/0513:18 T_H 2688025 

HARDNESS, TOTAL (TiTRIMETRIC, EDTA) MCL E130.2 Unite: mg/L 
Hardness (As CaCOS) 1000 125 25 03/17/05 14:00 CV 2688875 

ION CHROMATOGRAPHY MCL E300.0 Units: mg/L 
Fluoride 2.4 0.5 1 03/14/0518:35 CV 2685287 
Sulfate 130 10 20 03/14/0515:39 CV 2685274 

METALS BY METHOD 6010B, TOTAL MCL SW6010B Unite: mg/L 
Calcium 276 0.1 1 03/22/0512:21 MW 2692402 
Magnesium 76.2 0.1 1 03/22/0512:21 MW 2692402 
Potassium 4.36 2 1 03/22/0512:21 MW 2692402 
Sodium 92.2 0.5 1 03/22/0512:21 MW 2692402 

Preo Melriod Prep Date Preo Initials Preo Factor 
SW3010A 03/15/20059:30 BMB 1.00 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Umit(MCL) 
B - Analyte detected In the associated Method Blank D • Surrogate Recovery Unreportabte due to Dilution 
* - Surrogate Recovery Outside Advisable QC Umits Ml - Matrix Interference 
J - Estimated Value between MDL and PQL 

3/24/2003 9:38:43 AM 



HOUSTON LABORATORY 
8680 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)680-0901 

Client Sample ID MW-17 Collected: 03/11/2005 8:30 SPL Sample ID: 05030531 -10 

Site: Hobbs, NM 

Analyses/Method Result Rep.Llmit DH. Factor QUAL Date Analyzed Analyst Seq.0 

ALKALINITY, BICARBONATE MCL M2320 B Units: mg/L 
Alkalinity, Bicarbonate 251 2 1 03/21/05 15:30 AJE 2690660 

ALKALINITY, CARBONATE MCL M2320B Units: mg/L 
Alkaflrtity. Carbonate ND 2 1 03/21/05 15:30 A_E 2690691 

CHLORIDE, TOTAL MCL E325.2 Units: mg/L 
Chlortde 167 5 5 03/18/05 13:18 T_H 2688026 

HARDNESS, TOTAL (TiTRIMETRIC, EDTA) MCL E130.2 Units: mg/L 
Hardness (As CaC03) 540 50 10 03/17/0514:00 CV 2686877 

DON CHROMATOGRAPHY MCL E300.0 Units: mg/L 
Fluoride 3.7 0.5 1 03/14/0518:48 CV 2685288 
r8tnxjen,Nitrate(AsN) 3.8 0.5 1 03/12/0513:54 CV 2681838 
Sulfate 150 10 20 03/14/05 15:52 CV 2885275 

METALS BY METHOD 8010B, TOTAL MCL SW6010B Units: mg/L 
Calcium 189 0.1 1 03/22/0512:25 MW 2692403 
Magnesium 41.3 0.1 1 03/22/051225 MW 2692403 
Potassium 17.6 2 1 0302/0512:25 MW 2692403 
Sodium 99.2 0.5 1 . 03/22/0512:25 MW 2692403 

Pmo Method PfBRPfllfi Prao Initials Preo Factor 
SW3010A 03/15/20059:30 BMB 1.00 

Qualifiers: ND/U - Not Detected at the Reporting Limit 
B - Analyte detected In the associated Method Blank 
* - Surrogate Recovery Outside Advisable QC Umits 
J - Estimated Value between MDL and PQL 

>MCL - Result Over Maximum Contamination Umit(MCL) 
D - Surrogate Recovery Unreportable due to Dilution 
Ml - Matrix Interference 

3/34/2005 9:36:44 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TX 77054 
(713)660-0901 

Client Sample ID MW-12D Collected: 03/11/2005 8:00 8PL Sample ID: 05030531 -11 

Site: Hobbs, NM 

Analyses/Method Result Rep.Llmit Dil. Factor QUAL DateAnalyied Analyst Seq.f 

ION CHROMATOGRAPHY MCL E300.0 Units: mg/L 
Nitrogen,Nitrate (As N) NO 0.5 1 03/1270513:04 CV 2681632 

Qualifiers: ND/U - Not Detected et the Reporting Umit >MCL - Result Over Maximum Contamination Umlt(MCL) 
B - Analyte detected In the associated Method Blank D - Surrogate Recovery Urrreportable due to Dilution 
•-Surrogate Recovery Outside Advisable QC Limits Mi - Matrix Interference 
J - Estimated Value between MDL and PQL 

3/24/2005 (38:44 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)660-0901 

Client Sample ID MW-11A Collected: 03/11/2005 8:10 SPL Sample ID: 05030531-12 

Site: Hobbs, NM 

Analyses/Method Result Rep.Llmit Dil. Factor QUAL Date Analyzed Analyst Seq. ft 

ION CHROMATOGRAPHY MCL E300.0 Units: mg/L 
Nttroo8n,NHrata(AaN) ND 0.5 1 03/12/0512:51 CV 2681831 

Qualifiers: ND/U - Not Detected at the Reporting Umit >MCL • Result Over Maximum Contamination Llmit(MCL) 
B - Analyte detected in Ihe associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 
* • Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 
J - Estimated Value between MDL end PQL 

3/24/200S 938:44 AM 



HOUSTON LABORATORY 
8860 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)660-0901 

Client Sample ID MW-14 Collected: 03/11/2005 8:20 SPL Sample ID: 05030531-13 

SHe: Hobbs, NM 

Analyses/Method Result Rep.Umlt DM. Factor QUAL Date Analyzed Analyst Seq. # 

ION CHROMATOGRAPHY MCL E300.0 Unite: mg/L 
Nitrogen, Nitrate (As N) 5 0.5 1 03/12/0513:42 CV 2681635 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Umlt(MCL) 
B - Analyte detected In the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 
* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 
J - Estimated Value between MDL and PQL 

3/24/2005 6:36:44 AM 



Q U d , i t y Co»™ Documentation 



Analysla: 
Method: 

Quality Control Report 

Metals by Method 6010B, Total 
SW8010B 

HOUSTON LABORATORY 
8680 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)660-0901 

Brown & Caldwell 
BJ Servlce/128238.020 

WorkOrder. 
Lab Batch ID: 

05030531 
48287 

RunID: 

Analysis Date: 

Preparation Date: 

Method Blank 

TJA_050322A-2892390 Units: mg/L 

03/22/20051127 Analyst MW 
03/15/2005 9:30 Prep By: BMB Method SW3010A 

Analyte Result Rep Limit 
Calcium ND 0.1 
Magnesium ND 0.1 
PotasoiuTn ND 2 
SocBum ND 0.6 

Samples In Analytical Batch: 

Lab Samole ID 
05030531-07A 
05030531-08A 
05030531-09A 
05030531-1OA 

Client Sample ID 
MW-11A 
MW-12D 
MW-14 
MW-17 

Laboratory Control Sample (LCS) 

RunID: TJA_0£O322A-2B923S 1 Units: mg/L 

Analysis Date: 03/22/200511:35 Analyst: MW 
Preparation Date: 03/15/2005 9:30 Prep By: BMB Method SW3010A 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Umit 

Upper 
Umit 

Calcium 1 1.094 109.4 80 120 
Magnesium 1 1.001 100.1 80 120 
Potassium 10 1023 102.3 80 120 
Sodium 1 0.9829 9629 80 120 

Matrix Solfce /MSI / Matrix Spike Duplicate IMSDI 

Sample Spiked: 05030495-24 

RunID: TJA_050322A-2sg2383 Units: mg/L 
Analysla Date: 03/22/200511:44 Analyst MW 
Preparation Date: 03/15/2005 9:30 Prep By: BMB Method SW301 OA 

Analyta Sample 
Result 

MS 
Spike 
Added 

MS 
Result 

MS% 
Recovery 

MSD 
Spike 
Added 

MSD 
Result 

MSD% 
Recovery 

RPD RPD 
Umit 

Low 
Limit 

High 
Umit 

Calcium 0.1918 1 1250 105.8 1 1.267 107.5 1.381 20 75 125 
Magnesium ND 1 0.9848 95.42 1 1.018 98.80 3.374 20 75 125 
Potassium ND 10 9.847 89.98 10 10.44 95.92 5.856 20 75 125 
Sodium ND 1 1.01B 90.84 1 1.036 92.86 1.964 20 75 125 

Qualifiers: ND/U - Not Detected at the Reporting Umit Ml - Matrix Interference 
B - Analyte detected In the associated Method Blank D - Recovery Unreportable due to Dilution 
J • Estimated value between MDL and PQL * - Recovery Outside Advisable QC Umits 
N/C • Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply. 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reportBd RPD may differ from the displayed RPD values but Is correct as reported. vi*mos we 47 AM 



Analysis: 
Method: 

Quality Control Report 

HOUSTON LABORATORY 
3880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)660-0901 

Brown & Caldwell 
BJ Servlce/126238.020 

lon Chromatography 

E300.0 
WorkOrden 
Lab Batch ID: 

05030531 
R135694 

Method BlanK 
RunID: IC1_060312A-26816Z7 Units: ma/L 

Analysis Date: 03/12/200512:01 Analyst CV 

Samples In Analytical Batch: 

Analyte Result Rep Limit 
Nrrrcoen.NHrate (As N) ND 0.60 

Lab Sample ID 
05030531-10C 
05030531-11A 
05030531-12A 
05030531-13A 

fiUmrt mfftg I 
MW-17 
MW-12D 
MW-11A 
MW-14 

Laboratory Control Sample fLCBi 

RunID: IC1_050312A-2881828 Units: mg/L 

Analysis Date: 03/12/200512:14 Analyst CV 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Umit 

Upper 
Limit 

Nltrogen.Nitrate (As N) 10 9.78 97.8 85 115 

Mfltrfr SPlhft IMS) / Matrix Spjke Pwllwta p s o ) 

Sample Spiked: 05030531-11 
RunID: IC1 050312A-26S1633 units: mg/L 

Analysis Date: 03/12/200513:17 Analyst: CV 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS 
Result 

MS% 
Recovery 

MSD 
Spike 
Added 

MSD 
Result 

MSD% 
Recovery 

RPD RPD 
Umit 

Low 
Limit 

High 
Umit 

Nltrogen.Nitrate (As N) ND 10 9.57 95.7 10 9.39 93.9 1.88 20 80 120 

Qualifiers: ND/U • Not Detected at the Reporting UmK Ml • Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportabte due to Dilution 
J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 
N/C - Not Calculated - Sample concentration Is greater than 4 times the amount of spike added. Control limits do not apply. 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but Is correct as reported. 3040005 SJS;47 AM 



Analysis: 
Method: 

Quality Control Report 

HOUSTON LABORATORY 
6880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)660-0901 

Brown & Caldwell 
BJ Service/126238.020 

lon Chromatography 
E300.0 

WorkOrder: 
Lab Batch ID: 

05030531 
R135910A 

Method BtanK 

RunID: IC1_080314A-268S258 Units: mg/L 

Analysis Date: 03/14/200512:18 Analyst CV 

Samples In Analytical Batch: 

Anatyta Result Rep Umit 
Fluoride ND 0.50 
Sulfate ND 0.60 

Lab Sample ID 
05030531-07C 
05030531-08C 
05030531-09C 
05030531-10C 

Client Sample ID 
MW-11A 
MW-12D 
MW-14 
MW-17 

RunID: 
Analysla Date: 

Laboratory Control Sample (LCSt 

Units: mg/L 
Analyst CV 

rC1_05O314A-2S85269 

03/14/2005 12:31 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Umit 

Upper 
Umit 

Fluoride 10 9.81 98.1 85 115 
Sulfate 10 10.1 101 85 115 

Matrix Soike <MSI / Matrix Spike Duplicate IM8D1 

Sample Spiked: 050305334)1 
RunID: lCi_0fioai4A-26BS277 units: mg/L 

Analysis Date: 03/14/200516:17 Analyst CV 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS 
Result 

MS% 
Recovery 

MSD 
Spike 
Added 

MSD 
Result 

MSD% 
Recovery 

RPD RPO 
Umit 

Low 
Umit 

High 
Umit 

Sulfate 224 500 741 103 500 729 101 1.68 20 80 120 
V3) 

Qualifiers: ND/U • Not Detected at the Reporting Limit Ml - Matrix Interference 
B - Analyte detected In the associated Method Blank D - Recovery Unreportable due to Dilution 
J - Estimated value between MDL and PQL * • Recovery Outside Advisable QC Umits 
N/C - Not Calculated • Sample concentration Is greater than 4 times the amount of spike added. Control limits do not apply. 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPO values but is correct as reported. 

3/24/200S *38:<7 AM 

t i l 



Qual i t y Con t ro l Repor t 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77064 
(713) 660-0901 

Brown & Caldwell 
BJ ServlcWI 26238.020 

Analysis: 
Method: 

Ion Chromatography 

E300.0 

Work Order: 
Lab Batch ID: 

05030531 
R135910B 

Method Blank 

RunID: IC1_C«0314A-2665268 Units: mg/L 

Analysis Date: 03/147200512:18 Analyst CV 

Analyte Result Rep Umit 
Fluoride NO 0.50 
Sulfa* NO 0.60 

Samples in Analytical Batch: 

Lab Sample ID 
05O3O531-O7C 
05030531-08C 
05O3O531-O9C 
05030531-10C 

Client Sample ID 
MW-11A 
MW-12D 
MW-14 
MW-17 

Laboratory Control Sample (LC81 

RunID: ICl_050ai4A-2SB62S9 Units: mg/L 
Analysis Date: 03/14000512:31 Analyst CV 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Fluoride 10 9.81 98.1 85 115 
Sulfate 10 10.1 101 85 115 

Mata Snlht bW I Matrh Mm 9m»mu mm 
Sample Spiked: 05030531-08 
RunID: C1_060314A-26S8288 Units: mg/L 
Analysis Dale: 03/147200518:10 Analyst CV 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS 
Result 

MS % 
Recovery 

MSO 
Spate 
Added 

MSD 
Result 

MSD% 
Recovery 

RPD RPD 
Umit 

Low 
Limit 

High 
Umit 

Fluoride 1.10 10 102 91.4 10 10.3 91.9 0.497 20 80 120 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml • Matrix Interference 
8 Analyte detected In the associated Method Blank 0 • Recovery Unreportabie due to Dilution 
J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Umits 

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

The percent recoveries for QC samples are correct ss reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPO values but la correct as reported. 1/24/2006 * » * r AM 



Analysis: 
Method: 

Quality Control Report 

Hardness, Total (Trtrimeulc, EDTA) 
nsBj 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 7T054 
(713)6600901 

Brown & Caldwell 

BJ Servtce/128238.020 

WorkOrder: 
Lab Batch ID: 

06030931 
R1368M 

MfttrrtWlnK 
RunID: WET_080317G-2eB6864 Units: mg/L 

Analysis Date: 03/17/2005 14:00 Analyst CV 

Analyte Result Rep Umit 
Hardness (As CaCOS) ND 80 

Samples In Analytical Batch: 

IrtaimBli IP 
05030531-07A 
05030531-08A 
05030531-09A 
05030531-10A 

aientSammelD 
MW-11A 
MW-12D 
MW-14 
MW-17 

Laboratory Control Sample (LCSI 

RunID: WETjrjaosi 7G-2Ssaaee Units: mg/L 
Analysts Date: 03/17/200514:00 Analyst CV 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Umit 

Upper 
UmH 

Hardness (As CaC03) 330 335 102 85 115 

j a j t t Solks ajJB / M4rtrlx m m Duplicate (MBDI 

Sample Spiked: 05030631-08 
RunID: WET_otx»i7G-2Baw73 Units: mg/L 
Analysis Data: 03/17/2005 14:00 Analyst CV 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS 
Result 

MS % 
Recovery 

MSD 
Spike 
Added 

MSD 
Result 

MSD% 
Recovery 

RPD RPO 
Umit 

Low 
Limit 

High 
Limit 

Hardness (As CaC03) 675 1250 1960 102 1250 1920 100 1.29 20 80 120 

Qualifiers: NDAJ - Not Detected at the Reporting Umit Ml - Matrix Interference 
B - Analyte detected In the associated Method Blank D - Recovery Unreportabie due lo Dilution 
J • Estimated value between MDL and POL * • Recovery Outside Advisable QC Limits 
N/C • Not Calculated • Sample concentration Is greater than 4 times the amount of spike added. Control limits do not apply. 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, Ihe reported RPD may differ from the displayed RPO values but is correct as reported. yuamm B X *T AM 



Analysis: 
Method: 

Quality Control Report 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)680-0901 

Brown & Caldwell 
BJ Servlce/126238.020 

Chloride, Total 
E325.2 

WorkOrder: 
Lab Batch ID: 

05030531 
R136042 

Mrthftd Blank. 
RunID: KONELAB_06O318C-26878 Unite: ma/kg 

Analysis Date: 03/18/200511:01 Analyst: T_H 

Analyte Result Rep Umit 
Ctriofkle NO 10 

Samples In Analytical Batch: 

Lab Sample |p 
05030531-01A 
05030531-02A 
05030531-03A 
05030531-04A 
05030531-05A 
05030531-06A 

Client Sampte |p 
MW-IT-S-o-lo-
MW-17-S-19-201 

MW-17-S-29-30* 
MW-17-S-39-40" 
MW-17-S-49-50' 
MW-17-S-59-60" 

Laboratory Control Sample fLCSl 

RunID: KONELAB_050318C-26878 Unite: mg/kg 

Analysis Date: 03/187200511:01 Analyst T_H 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Umit 

Upper 
Umit 

Chloride 500 479.4 95.89 80 120 

Mflfrtx SplhQ (MS) / Matrix Spike PMR||«fo (MSP) 

Sample Spiked: 05030531-01 

RunID: KONELAB_050318C-26B76 units: mg/kg 
Analysis Date: 03/18/200511:01 Analyst T_H 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS 
Result 

MS % 
Recovery 

MSD 
Spike 
Added 

MSD 
Result 

MSD% 
Recovery 

RPD RPO 
Umit 

Low 
Umit 

High 
Limit 

Chloride 27.33 500 581.1 110.7 500 582.9 111.1 0.3219 20 76 131 

Qualifiers: ND/U - Not Detected at the Reporting Umit Ml • Matrix Interference 
B • Analyte detected in the associated Method Blank D - Recovery Unreportabie due to Dilution 
J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Umits 
N/C - Not Calculated • Sample concentration is greater than 4 times Ihe amount of spike added. Control limits do not apply. 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but Is correct as reported. 3/24/200S 93&4S AM 



Analysis: 
Method: 

Quality Control Report 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77064 
(718)680-0901 

Brown & Caldwell 
BJ Servlce/126238.020 

Chloride, Total 
E325.2 

WorkOrden 
Lab Batch ID: 

05030331 
Rl36087 

MejtffidBlfipH 

RunID: KONELABJJS0318E-28880 Units: mg/L 

Analysis Date: 03/18/2005 13:15 Analyst: T_H 

Samples In Analytical Batch: 

Lab Sample ID 
05030531-08B 
05030531-09B 
05030531-10B 

Silent Sample, ip 
MW-12D 

MW-14 

MW-17 

Analyte Result Rep UmH 
CMortde ND 1.0 

Laboratory Control Sample (LCSI 

RunID: KONELAB_050318E-2B8M> Units: mg/L 

Analysis Date: 03/18/200513:15 Analyst T_H 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Umit 

Upper 
Umit 

Chlortde 50 47.57 95.14 80 120 

Matrix Selke (MSI / Matrix Snlka Duplicate (MSD) 

Sample Spiked: 0503047301 

RunID: KONELAB_03O318E-28880 units: mg/L 

Analysis Data: 03/18/2005 13:15 Analyst T_H 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS 
Result 

MS% 
Recovery 

MSD 
Spike 
Added 

MSD 
Result 

MSD% 
Recovery 

RPD RPD 
Umit 

Low 
UmH 

High 
Umit 

Chloride 140.4 250 433.5 117.2 250 432.2 118.7 0.3099 20 78 131 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix interference 
B - Analyte detected In the associated Method Blank D - Recovery Unreportable due to DSutton 
J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Umits 
N/C - Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply. 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPO may differ from the displayed RPO values but la correct as reported. 3/24/2005 ess^a AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
Quality Control Report (™) 660-0901 

Brown & CaOdwell 
BJ Servlce/126238.020 

Analysis: Chloride, Total WorkOrder: 08030531 
Method: E32S.2 Lab Batch ID: R1361B1 

Method Blank Samples In Analytical Batch: 

RunID: K0NBU\BJ)5032lC-2689e Units: mg/L Lab Sample ID C|tom Sflmpjy | P 

Analysis Date: 03/21/200512:15 Analyst T_H 05030531-07B MW-11A 

Analyte Result Rep Limit 
Chtorido ND 1.0 

Laboratory Control Samole 0.CSI 

RunID: KONELAB_OSO32IC-2B60S Units: mg/L 

Analysis Date: 03/21/200512:15 Analyst T_H 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Umit 

Upper 
Umit 

Chloride 50 47.13 94.25 80 120 

Matrix Spike IMS) / Matrix Snlka Duplicate (MSD) 

Sample Spiked: 05030760-01 
RunID: KONELAe_t»o32iC-2689e units: mg/L 
Analysis Date: 03/21/200312:15 Analyst T_H 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS 
Result 

MS% 
Recovery 

MSD 
Spike 
Added 

MSD 
Result 

MSD% 
Recovery 

RPD RPD 
Umit 

Low 
Umit 

High 
Umit 

Chloride 15.96 50 73.89 115.9 50 73.79 115.7 0.1350 20 76 131 

Qualifiers: ND/U - Not Detected at the Reporting Umit Ml - Matrix Interference 
B - Anafyta detected In the associated Method Blank D • Recovery Unreportabte due to Dilution 
J - Estimated value between MDL and PQL * • Recovery Outside Advisable QC Umits 
N/C - Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply. 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but Is correct as reported. aanm * M M AM 



Quality Control Report 

HOUSTON LABORATORY 
8680 INTERCHANGE DRIVE 

HOUSTON. TX 77054 
(713)660-0901 

Brown & Caldwell 
BJ Service/128238.020 

Analysis: 
Method: 

Alkalinity, Bicarbonate 
M2320B 

WorkOrder: 
Lab Batch ID: 

09030831 
R138234 

RunID: w ET_06O32 1 K-2680673 units: mg/L 

Analysis Date: 03/21/200515:30 Analyst: A_E 

Samples In AnslyUcal Batch: 

Analyte Result Rep Umit 
AikeBnity. Bicarbonate ND 2.0 

Lab8amalelD 
05030531-07B 
05030531-088 
05030531-09B 
05030531-10B 

cihrntSjrngysip 
MW-11A 
MW-12D 
MW-14 
MW-17 

Mo?oratory control Sample, tics) 
RunID: WET_060321K-2680875 Units: mg/L 
Analysis Date: 03/21/200515:30 Analyst: A_E 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Umit 

Alkalinity, Bicarbonate 14.4 14.07 97.71 90 110 

Sample Duplicate 

Original Sample: 05030531-07 
RunID: WET_05032iK-2690e78 tlnits; mg/L 
Analysis Date: 03/21/2005 15:30 Analyst: A_E 

Analyte Sample 
Result 

DUP 
Result 

RPD RPD 
Umit 

Alkalinity, Bicarbonate 485 485.4 0 20 

Qualifiers: ND/U - Not Detected at the Reporting Umit Mi - Matrix Interference 
B - Analyte detected In the associated Method Blank D • Recovery Unreportabte due to Dilution 
J - Estimated value between MDL and PQL * • Recovery Outside Advisable QC Umits 
N/C - Not Calculated - Sample concentration Is greater than 4 times the amount of spike added. Control Umits do not apply. 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 304/2005 93S-4S AM 



Analysis: 
Method: 

Quality Control Report 

Brown & Caldwell 
BJ Service/126238.020 

Alkalinity, Carbonate 

M2320B 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)660-0901 

WorkOrder: 05030531 
Lab Batch ID: R136238 

Mrtlrttl Blarrh 
RunID: WET_060321L-2890884 Units: mg/L 

Analysis Date: 03/21/2005 15:30 Analyst A_E 

Analyte Result Rep Umit 
MkaMy. Carbonate ND 2.0 

Samples In Analytical Batch: 

yifrSamptalB 
05030531-07B 
05030531-08B 
05030531-09B 
05030531-108 

Client Sample ID 
MW-11A 
MW-12D 
MW-14 
MW-17 

Laboratory Control Sample ILC8I 

RunID: WET_05o32i L-2880888 Units: mg/L 

Analysis Date: 03/21/200515:30 Analyst A_E 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Alkalinity, Carbonate 14.4 14.07 97.71 90 110 
Sample Duplicate 

Original Sample: 05030531-07 
RunID: WET_o5oa2iL-2680687 units: mg/L 

Analysis Date: 03/21/2005 15:30 Analyst A_E 

Analyte Sample 
Result 

DUP 
Result 

RPD RPD 
Limit 

AlkaOnlty, Carbonate ND ND 0 20 

Qualifiers: ND/U - Not Detected at the Reporting Umit Ml - Matrix Interference 
B - Analyte detected In the associated Method Blank D - Recovery Unreportable due to Dilution 
J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Umits 
N/C - Not Calculated - Sample concentration Is greater than 4 times the amount of spike added. Control limits do not apply. 

The percent recoveries for QC samples are correct as reported. Due to significant figures end 
rounding, the reported RPD may differ from the displayed RPD values but Is correct as reported. 3/24/2005 8:56*8 AM 



Sample Receipt Checklist 
And 

Chain of Custody 

3 a * » 0 S 8:38:43AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)680-0901 

Workorder: 05030531 Received By: R6 

Date and Time Received: 3H2MOS10MMMI Carrier name: 

Temperature: 4.0*0 Chilled by: MMsrfce 

*j a Shipping container/cooler In good condition? 

2 , Custody seals Intact on shlppping container/cooler? 

Custody seals Intact on sample bottles? 

4 ( Chain of custody present? 

5 a Chain of custody signed when relinquished and received? 

g a Chain of custody agrees with sample labels? 

j Samples In proper container/bottle? 

3 Sample containers Intact? 

Q Sufficient sample volume for Indicated test? 

•j g All samples received within holding time? 

4j .j Container/Temp Blank temperature In compliance? 

•f 2 Water - VOA vials have zero headspace? 

<| 3 Water - pH acceptable upon receipt? 

Yes 0 

Yes 0 

Yes • 

Yes 0 

Yes 0 

Yes 0 

Yes 0 

Yes 0 

Yes 0 

Yes 0 

Yes 0 

Yes • 

Yes 0 

N o D 

N o D 

N o D 

N o D 

N o D 

N o D 

N o D 

N o D 

N o D 

N o D 

N o D 

N o D 

N o D 

Not Present D 

Not Present D 

Not Present 0 

Not Applicable 0 

Not Applicable D 

SPL Representative: [ 

Client Name Contacted:^ 

Contact Date & Time: 

Non Conformance 
Issues: 

Client instructions: 

3/Z4/700S S :38:49 AM 



Address. H15 Louisiana 

Stale 2600 

Cay Houston 

Protect Name: BJ Service 
Proiedr4o:im»J>» 

Stte Address: Hobbs. NM 
s^mptedBy 3&<. Qart*i*.c>£-t& 

Fax: <713V 308-3886 
VVC Waste Cher 

State: TX. 770002 

MW-MonapmflW»as8BJ UB ISH.Wortwfder 

Other fHxmaukimt»^ SL 
Oner (a«iMfttM«o 

-EU 
• 

QAJQC Laval 

Std 

CLP 

I 
Other 

SAMPLE ID DATE 

i 
! 

0SO3O53I 
P£OLESTED ANALYSTS, 

is 
iS3 

VJD 

f3 

3/scM oft 3 5 r o t 2< 

Yi*>faS 
3/ro/oS /63o 

&3_ M i 

x 
v ^ 

it 
3 / r v / Q i 

^ n g J i r l s f a l ^ X \ X 1 X \ X I 
24hr • 72hr • 

48hr • 10 day g ) 

Other Q 

Retttquished by SarrrpkrT 

Special Reporting Retirements: >o. t c^nn/ey^e^/ fa: 
. . dxlot.'Jc , . 

Laboratory Remarks 

4cv 

date 
Cbrâ awTwe! IMOtrtJ vfatt72-16QZ plastic3»32oz plastic fe* 

time 

ReSnquiatied by data time '. Received byf 

Refirtquiahed by •—deir~ feme 

/coo 



APPENDIX C 

Groundwater Sampling Forms 



li W 0 W N A x i) 
C A I. I) W 1:. 1: I. 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: - 5 

1. PROJECT INFORMATION 
Project U u m b e r / J 4 J & & Task Number 

Project Location: 

i m L b A Y A 

Data: 

Personnel: C*t»f f l»«V<*P> 

Time: /B>?Q 

Weather 7 ^ " ^ , ettt+H^ ^ ^ f i ^ ^ f 

Caatna Diameter,.. inches Type: jCpv/C astoinkiss OGotv. Steel • TeHens) a Other. 

Screen Dtameter_ .Inches Type: J&PVC Q StaWros a Gary. Steel • Teflon* O Other, 

Total Depth of W e l i ^ * i . feet 

Depth to Static Water . 4 ^ / * 7 j f iee t 

Depth to Product, 

iftngrhnfWatef Cotumn: Jt^frfcet • Well Volume: , gal 

if* -

From: j t f ToeoJWrjCastrrorjOC) • Top ol Protective Casing QO<her_ 

From: ^ T o p orvv«ttC«»ing(TOC) o Topof ProtectiveCartio • Other^ 

From: • Top of Wed Ca>hg (TOC) a Tap of Protective eating • Other, 

3. PURGE DATA 

Purge Method: 

Materials: Pumi 

MBtBriatafrTopjrTubing 

Screened Interval (from GS):. 
/Vote 0.187gatTt . **ir*WB»= 0697gm 

Nd Baler. Site: J j _ O Bladder Pump O T Bubmernlato Pump O 4" SubmereSjIe Pump 
• Centrifugal Pump • Peristome Pump QlnemalURPump a Other 

• StaMeu OPVC OTeflonB O Other. 
• Dedicated • PreparedOfl-Sse OFIeUCbuned 

^Polyethylene • Poly propylene • Teflon* • Other 
• Dedicated CI Prepared Off-Site • Field Cleaned Q Deposable 

Wa« well purged dry? ^ Yes O No Pumcmn Rate: ' oaVmin 

Time 
Cum. Geitona 

Removed 
pH Temp 

Spec. 
Cond. 

Eh 
Disserved 

• Oxyojen 
Turbidity 

Other: 
CotTunonts 

/if. i 7,9-
7.0} £.72 

* , S 

•• 
• ; 

• 
• - >& 

4. SAMPLING DATA 
u _ t h _ r f . . . JO Bailer. Size: ^ - O Bladder Pump O 2" SutmeraWB Pump O A' Submersible Pump 
Meinoo<S) Q p^rtrtdne Pump • Mattel Ufl Pump Q Other 

Materials: Pumi 

Materials: Ti 

a amMess • PVC %B.Tefton® Q Other 
a Dedicated • Prepsfnd Off-Site '. Q Field Cleaned jdohsfotabta 
fO Polyethylene Q Polyprooyteno QTeftor* • Other _ 
• Dedicated • PreparedOff-SBe Q FWd Cleaned Q Disposable 

Depth to Waler at Time of SemplinB: •*""** Field Filtered? a Yes • No 

Sample I D M M / * S " Sample Time: / £ 4 t ' 4 0 of Containers: 

Duplicate Sample CoBected7 a V B S ^ C N O ID: ^ 

Qacchemlcal Analyses 

Ferrous Iron: \ / mg/L 

• V mg/L 

Nitrate- / \ mg/L 

Sulfale: / \ mg/L 

Alkalinrtv: ' » .mg/L 

5. COMMENTS 

More.' /ricrijtfe'comffief/rj"suth it'synM owNffihiri, odor, presence oINAPL, or oltm Items not on the field dele sheet 

)RM GW-1 |R» rve/» • WIN 



li K '.; Vv N AN li 

C A I. I) w i; L 1. 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: M O W / * 

1. PROJECT INFORMATION 
Project N u m b e r / J ^ 3 5 y Teak Number Q / 9 

giant £S-lmSsll*.** 

Project Location: {tmlgllS 4 * * * * 

IVvELLbAYA 

Dale: ~2>/$ f c $ Time: J%*. &. 

Personnel: 

Casing Diameter. 

Screen Diamet8r._ .Inches 

Type: ^f*PVC os taMeu QGahr. Steel •Tef lon* • Other. 

Type: jBJ'VC QStaMets OGaV, Steal • Teflon* O Other. 

Total Depth ol V V ^ r ^ J f J ^ feet 

Depth to Static Water: j fep. 5 / teat 

Depth to Product " teet 

From: ^ T c ? or MM Casing (TOC) • Top of PretecBVe Casing. aother_ 

From. j £ Top ol Well Casing (TOC) • Top of Protectfcm Casing OOewr. 

From, o Top or Wed Casing (TOC) • Top of Protective Cuing OOBier. 

Length of Water Column: J ? f ^ feet Wen Volume: . Screened Interval (from OS): 
Neto:i4\ci>wta° 0.187 gtVH 4-incrt well °=O.BS7 gam 

3 PURGE DATA 
Purge Mathod 

Materials: Pumi 

Materials: R01 

ifaaHer.Ste: QBIsdrKrPump Q2" Submersible Pump • 4* SubmeraUe Pump 
• CenthtuaAl Pump • Peristaltic Pump • tnenal Ult Pump Q Other. 

• SUantess • PVC /^£TBftar« • other. 
• DeoTcaWI • Prepared Off-SBo • Field Cleaned j^Mpssabta 1 

OjjhjtyelliylBiie Q Polypropylene Q TeftonS • Other 

• Dedicated • Prepared Off-Stte • Field Cleaned ^Jb/Dlspoiable 2. 

Was wea purged dry? )tf Yes • No PumpsMl Rate: ——~ 

.Rwipmspt Modatfsi 

• r 
Time Cum'. Gallons 

Removed 
pH Temp 

Spec. 
Coral. 

Eh 
Diaaotved 
Oxyaen 

Turbidrty 
Other 

Comments 

><" .7 — nom.-h(f par** 
— '4. ft /sr. 7 

• 1 i f 

Ay / i * M 

/7.»7 -sr.* — ^Ay 

• *J4<r /.iy * 
> 

•->-• -*C*a> / 

/ i f . 

4. SAMPLING DATA 
^&Ba3er. Stta: • Bladder Pump • 2" Submersible Pump • 4" Submersible Pump 

Methodts): O PerWarsc Pump • Inertia) Llll Pump Q Other: 

Materials: Pump/ARal OStaHess a PVC )*feflon9 a ofcer:. 
• Dedicated • Pre par »d Off-Site • Field Cleaned 

Materials: Tul • j - j f f J A htlPoryethylene • Polypropylene • Teflon* • 
\ , 7 • Dedicated • Prepared Off-Site • Field Cleaned }Q.Orspo*able 

Depth to Water at Time of Sampling: ' 

Sample ID: $ M - / 0 Sample Time: / 7 3 " 

OupCcale Sample Collected? a Yet ^£ No ID: 

Fjekt Filtered? • Yes ^ No 

# of Containers: ^ 

^;/tr> A/t'H*& 2>/.to/*>XL(£)„ ATSS. 5; COMMENTS 

More: Incfude comments suc/i as waff condition, odor, presence oINAPL.or other items not on toe field data inset. 

FORM GYV-1 (Rn anna. warn 



|i K (3 W N A S 11 

c A i. n w L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: MuJ-UA 

1. PROJECT INFORMATION 

P i c ^ K l u r r r b a r / * ? * * ^ 3 y Task Number ° 

Protect Location:. 

Date:_ 

PerranriBr., ftififrffft*) fittV 

Weather fte>V> 

Time: / g 3Q 

V y 4 iTtKA/y $ 

Casing Diameter:. 

Screen Diameter _ .Inches 

Total Depth ot VM>r j ^ S L 2 f L feet 

Depifi to Static Watera»/ f i f f feat 

Depth to P r o d u c t ^ _ « g ^ _ : feel 

PVC DStainteu OGafc.Steal • Tailor* • Other 

Type: J>f>VC • SttWesS • Gal*.Steel • Teflon*? • Other. 

From: j j fTop ol WW Casha (TOC) • Top of Protective Castnj • Other. 

F ' o m : y Top ol Well Casing (TOC) • Top of Protecnw Casing QOIher_ 

From: • Top of Wefl Casing (TOC) • Top ol Protective Casing • Other, 

Lengfn of Water Cofumn: 3.3 *f feat Well Volume: . S?V Screened Interval (from OS):. 
Note 2-Inch w*a° 0.187gaMt 4-inch W03- 0.867g&m 

3 PURGE DATA 
. ^Bailer. Size: O Bladder Pump • T Submersible Pump • 4' Submersible Pump 

Purge Method: Q Centrtrugal Pump • PertstaMe Pump Q Inertia) Lit Pump • Other ' 
„ _ .«a*w OSteWess QPVC ^Tef lone • Other 
Materials Pumr^nBSiiai) QQedk^d • Prepared OR-See Q Field Cleaned ^Disposable 

MateriaUrfSSf^ublng * M « i n r f e n e • Polypropylene QTUfcflS • « h e r ^ 
^ C ^ * * ^ v a Dedicated Q Propared Ofl-Sta a Field Cleaned >£ptsposabte 

Was w»0 purged dry? j ( y a o N i Pumping Rate " ' " ' 

Equramertl Mc^ l fa ) 

Time 

If** 

/*«£ 

Cum. GeBona 
. Removed .... E Temp 

Spec 
Cond. Eh 

-4*'. 4 

DIssohrBd 
TurbUtty 

74.2 

Other 
Convnsnts 

3 /rViyaV 
Jfy after /.7y 

4. SAM LING DATA 
| U I l t t h _ d , l l V ^Batter. SUM: _ J 2 * • Bladder Pump • 2" Submersible Pump Q 4" SubmeniWe Pump 
" • " n o o « " » - aPertstaBcPump • Inertia! Ufl Pump Q Other . 

Materials: Pumi • StaMass QPVC Jjjefton® Q Other 
• Dedicated • Prepared Off-Site • FteW Cleaned JjjMsposaWe 

Materials Tubir«n*&) f ^ ^ a ^ ^ ! Z V Z Z Z I ^ U ^ H . 

\ u uadicaiea u Preparad ens-sna u rtald Cleaned aaXJJtsposabta 

Depth to Water at Time of Sampling: Field Filtered? Q rn JtC Na 

Sample \0 / j j i A J - / / / f Sampta Time: / S V S * ot Containers, 

Dupiicate Sample Collected? Q Y S S ^ £ . N O ID: 

Qocchamir^ Analyses 

Ferrous Iron: 

DO: 

Nitrate: 

Sulfate: 

Alkalinity: 

5. COMMENTS 

Note: Indus* comments such as trail condftfon. odor. preM/we or NAPL or other item not on tho Held dm sheet 

FORM GW-1 (Rn SAWS - woh) z; XX. 



B R 0 W -A A M ! 

C A 1. D \V !. L 1. 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: J r t W / X 6 

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

Project Number l 2 U m H 3 f Task Number:*?/ ^ 

Ctterft &T "f^rtf 

Project Location: fit 44$ f 

Date: ^ / t o / o ^ ^mn t t t t 

Personnel: & .CA *»ACJ& 

Weather a t * * / 8 . i A / , \ J £ " , 4 4 / I 

i. WELL DATA 
Cestng Diameter: •? tones Type: fcfrvc o Stainless QQaW.steel a Teflon* O Oner 

Screen Diameter it) inches Type: ^BPVC aStsHess • Gatv.Steel aTeflone a Other 

Tota)Deotho»Welr^ '7. i»5' fe8t prom: fO Top ol WBU Cassia (TOC) • Too of Protective Casino • Other 

Depth to Static Water C l . S C feet From: J» TOP of Wall Casino (TOC) • Top cf Protective Cassia QOther 

Depth to Product: " feet Fram: Q Top of WeB Casing (TOC) O Top of ProtacOw Casing • Other 

Length of Water Column: 

3. PURGE DATA 

Screened Interval (from OS):. 
htote.- i-tnch wefl - aiergaHt «ienm>s-ae«7oaWt 

( J _ i l , • Baser, Size: a Bladder Pump i * 2 " Submersibsa Pump • 4* SubmentBaa Pump 
Purge Method: Q Centrifugal Pump • Pertstafoc Pump U mental LW Pump • Other 

Mali 
) t l Stainless • PVC CJ Teflon*) • Other 

M W • Dedicated O Prepared Off-Sfte ^ W d Cleaned a Disposable 

Materials' Ro«t?n!i)m& jtfPotyethytene a Poferariylem a Teflon* • OOter^ 
uv«sj^w_jr Qrjwftahrt Q Prepared Off-Sde Q FWd Ctamed J f r n - i - ^ - M -

WBBWOO purged dry? a Yes No PumcinoRate: . a ? afcrnin 
r**»r *z.— 

EQUjCsrtMiil ModeWs) 

1 f S X C O * a f C 

2 4frc»r & /4 / . / / , t» , 

Time Cum. 
Removed 

PH Temp 
Spec 
Cond 

Eh 
Dissolved 

Turbidity 
Other 

Cofnnuuitv 

i s £ l i 2 £ J 

rut 11 
L a < ^ 

ML «ie».W LI.19 

4. SAMPLING DATA 
a Baiter. She: • Bladder Pump J & T Submersibia Pump • 4" Submersible Pump 
Q Peristalbe Pump U tnerttal Uft Pump Q Other. 

Jasmin less • PVC Q Tetter* a Cither. 

Geochemical Analyses 

Melhod(s): 

Materiaisy*?wn^rBaili 
• Dedicated Q Prepared Off-Site JJ^ieW Cleaned • Disposable 

MateraliiylSBmVRoiie j C - P o * ' « W m > • Prtyprci>ytene • Teflon* • Other 

Q Dedicated • Prepared OS-Site • Rekl Cleaned »Disposable 

Depth to Water at Time of Sampling:, i t . 79 Field Filtered? • Yes ykf No 

SamctelD: / f f W / i J ) Sample Time. / L tt of Containers: 7 

Duplicate Sample Collected? Q YesJJj' NO ID: 

5. COMMENTS 

rVoft: Include comments such as mil condition, odor, presence ofNAPL, or other i/»ma not on tho ffoki cteta shoot 

FORM OW-1 (R<» e/arse - *«t>) 



li l( 0 W N A N i: 

C A I . D W !•. 1. [. 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: / H i v - / - / 

1 PROJECT INFORMATION 

Protect Mumber /3< Task Number 0 1 1 

Project Location^ 

ivVKLLbATA 

Date;. Time: 

Pancvute): 

Weather 7«T>- » a ' A t*s* *%J f ' J m / J j A*f 

Caeing Diameter, 

Screen Dterneter. 

mena, Type: pCPVC QStaMasa QGaJv.Steel Q Teflon* U Other_ 

Type. ^ P V C a SteMeta •GaV Stegi • Teflon* O Other. inches 

TcHal Depth of We)r e>T' " i f feet 

Depth to Static Water j f r ? . I fa* feet 

Depth to Product — feat 

From: y Top of WM Casing (TOC) • Top of Protective Casing QOmer_ 

From: f t Top of WeB Casing (TOC) • Top of ProtacttvBCassuj aOthor_ 

From: a Top of Wefl Casing (TOC) • Tcajef Protective Casing • Other_ 

Uongfh of Water Column: 7 . j ** im* Wall VotumB: / t A aal Scroened Interval (from OS):. 

3. PURGE DATA 
KHnaw, sb»: "X- Q Bladder Pump a 2" Submersibto Pump • 4" SubmartQaa Pump 

Pun^ Method- ' a centrtfuoal Pump • PertstastcPump • Imrttal Uft Pump • Other. 
„ . . . _ a Staii less • PVC dCrnnana a Other. 
Materials. Kump£JS»p Qdedicated O.Preparedcm-SAe a FlaM Cleaned ^tbspoaabks 

MahHtakfTfiels^iibmo * PofyaOtyfane • Polypropylene • Teflon* Q Other 
" • Dedicated aPieparedOR-Sto • FkrfdCleaned ^KTJispoaaMe 

WtowreSpuroeddry? ^ Y o O N. Pumping Rate. • 

EwilrnWnMPfrflBl 

3 t/tis r*' 
Time Cum . Gallons 

Removed P H Temp Spec 
Cond. Eh 

Dissolved 
Turbidity Other 

Coitimente 

2. A CSC / « . f 7. >P 
— /f.4< 7, 

' , l | l «s« 

4. SAMPLING DATA 
jJoaaBer. Siia Q Bladder Pump Q 2" Submersftle Pump • 4" SutmersrMa Pump 
O peristaHe Pump a Inenial UR Pump Q Other 

• Stainless • PVC Teflon* • Other: 

Methodfs) 

MaterlalK Purfti 

Matertats: T u u n q ^ ^ ~Q Dedicated D Prepared Off-SRa U Field Ctesned Jatbttpoubta 

Depth to Water at Time of Samptinp: '• • •• Field FrHered? Q Yes JaC 

• Dedicated • Prepared Off-S«a • Field Cleaned JtT Disposable 
^.Polyethylene • Polypropylene • Teflon* • Other_ 

S a r n p t e l D / ^ f i A / Y 

Duplicate Sampb Coded ed7 

Sample Time / " J i ° 

Q YesJo^No ID: ^ 

# of Containers: 

Geochemical Analyses 

Ferrous iron:< \ , fmg/1. 

DO: \ / mg/L 

Nitrate. / \ mg/L 

Sulfate. I W 
Alkalinity: / 

5. COMMENTS ' V f o g J U imA^ k J « ~ «V*$. . "^ 

Note: Include comments such uwoB condition, odor, onjfencoolNAPL. or other Harm not on the field data shoot ^ 7 

FORM 6W-1 (Rm onm - wsn) 



BROWN AND 
C A 1. D W Ii L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: / * « w r . 

1. PROJECT INFORMATION 
Project Number /JiLllY Task Number a/<f 

aient & g S e t " i f « I 

Project Location: ffibttf f A/f*i 

Date: Time: Q9SS 

Personnel: B % C A M t M M B — ,„„,-•„• , . •• • 

weather / J* f fry 

27WELL DATA 
Casing Diameter.. Inches Type: PVC QStaMess • Galv.Steel • Teflon® • Orher_ 

Screen Diameter inches Type: yJpVC • Stainless • Gary. Steel Q Teflon® • Other._ 

Total Depth of WeH: feet From: Top of Well Casing fTOC) • Tc^ of Protective Casing • Other.. 

Depth to Static Water. ( . / . 1 3 feet From: yfi Top of WeD Casing (TOC) O Teg of Protective Casing • Oiher_ 

Depth to Product "—- feet From: • Top of Well Casing (TOC) Q Top of Protective Casing • Other... 

Lertoth ot Water Column: f . 0 8 feet WeH Volume: . 4 % oal Screened Interval (from GS): 

Pump Intake depth, ~ * (frornGS) r r Z L Nc tKUKhmi - tKHgm w . - t - a m s w 

3. PURGE DATA 
y ^ . , Je^Sailer. Size: • Bladder Pump • T Subrnersibte Pump • 4* Submersible Pump 

r-urge rvreinoa. Q centrifugal Pump •PefistBltJcPump Qlnertlaiuni'ump aCRher 

u , ^ . D,, • Stainless QPVC UJafton® • Other 
Materials, Pumr^fSailer) a D a l i c a t 8 d a P r e p a J r o U r t e or^Oaaned ^ p o s a b t e 

Materials/^opVrubing J^°lye1hytane QMypropytene • Teflon* • Other. 
* • Dedicated U Prepared OH-Site • Field Cleaned ^/Disposable 

J$fT^» jrj NO 

Equipment ModeWs) 

Was well purged dry? Pumping Rate: gaVrrdn 

1 cJ>'>p**iL-bJtJL 
2. U»*C 

3 n , L **4.r 

4. SAMPLING DATA 
MethadtaV »V&-BaBar. Size: •Bladder Pump • T Submersible Pump • 4" Submersible Pump 

' • Peristaltic Pump • inernal Lift Pump • Other 

Materials: Pbrnp*'^ ° ° ^ f 5 ^ 
• v — ^ Q Dedicated • Prepared Off-Site aFletdCte t Cleaned gfOisposable 

JfcPoivelrrylene • Polypropylene • Teflon* • Other 
• Dedicated • Prepared Off-SHe • Field aeaned ^Disposable 

Depth to Water at Time of Sampling: *—" Field Filtered? • Yes • No 

Materials: Tubii 

Sample ID: /fiXI-'/S Sample Time: iO l € 

a YesJl^No ID: \ 

# of Coniainers: 3 

Duplicate Sample Collected? 

Geochemical Analyses 

Ferrous Iron: / mg/L 

DO: I mg/L 

Nitrate: . / mg/L 

Sulfate: J mg/L 

Alkalinity: I mg/L 

5. COMMENTS 

Mote: Include comments such as weff condition, odor, presence of NAPL, or other gems not en trie field data sheet 

Gen\non-proj\forms\FleM Data SheeLxlaVBC-gallons 
FORM GW-1 (Rev zosnz - <tg) 



B R 0 W N 
C A L I) W 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: 

1. PROJECT INFORMATION 
Project Number . / !£3)1? Task Number « w f 

g iant / f f * - S s t v i t J I S . 

Project Location: • 

Date: T i m e : / O ; 5 

Personnel: I .CAM^AC** jfeag. / . ^ 

Weather, .j&uwttttfi u / l i u ) J < ^ f L JtT 

2. WELL DATA 
Casing Diameter. inches Type: ^PVC • Stainless • Gary Steel • TeftonS • Other, 

Screen Diameter: inches Type: ja,PVc OStelntess Q Gary, Steal QTefton>0. Other, 

Total Depth of Well:, MM feet From: JjETop of WeH Casing (TOC) O Top cf Protective Casing • Other.. 

Depth to Static Water.. feet From: y Top of Well CardngfTOC) • Top of Protective Casing • Other. 

Depth to Product. feet. From: g Top of Wed Casing (TOC) • Top of Protective Casing • Other. 

Length of Water Column:, feet WeD Volume: 

Pump Intake depth j ^ t> f (from«8«t>>7i!) C . 

. •a l Screened Interval (from GS):_ 
Note. 2-Jnch weff=0. f« gaWt 4-Inch mB °0,6&gal/n 

3. PURGE DATA 
• Batter. Size: a MathnH- — "-—•'*•— • BtaoderPump pCrSubmanjibiePump • 4*SuomsrelbtePump 

rurge Meinoo. Q centrifugal Pump • Peftstan^Pun^ • InerUalLffiPirmp • CMrrer " 
ifct^i--jefSKVraoiior VBtaHess QPVC •Teflon* • Omar 
rVtaterraia^^Bailer %l«ac** l • Prepared OffSite »Fielda u oeoicBterj u Prepared OR-Stte ^^Fteld Cleaned •Disposabta 

Materials: Rcoe/tf6?T» ^Poryethytene • Polypropylene • TeftavB • Other 

Was wen purged dry? • Ye. ^ No Pumping Rate U t f * j j L „ 

2. TrWA. ftsmf 

3. y^r -6«g<»xd 

5.COMMENTS S+r Aus'^.s^ otl**.^ Cc <s ^ o i . f A r ^ ' 

Note: (ncfuda cornmants such as t»eflconcflron, odor, presence ofNAPL, w c*ner terns not on the fteM date sheet. 

Goji\non-c^j\tbrms\Fleld Data SheeLxlaVBC-gallons 
FORMGW-1 (rtev2asro2-dg) 



]i K 0 W N A \ ii 
c A i. I) w i; i. [.. 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: Sluu-1 7 

1 PROJECT INFORMATION 
PrniBcl Nuinber/al 6 i f f Task Number cP/f 

Client Jf-fM.trIS* CrZK 

Frojad Location:. / f a j U f , 

WELL DATA 

Date:. 

Personnet:. 

Weather 

Time-. 

.CA***ct/*, time /'* 

Casing Diameter. inches 
Screen Diameter. 

Type: frPVC a Stainless QGatv. Stool Q Teflon* • Other. 

Type: f^pvc 

Total Depth cfWefl: ^ 7 ^ " feat 

_ Danm to Static Water, X JJ 

Depth to Product: jSfiP^teel 

a Stainless QGahr. Steel Q Teflon* • Other 

From. 4£.Top at Wed Casing (TOC) Q Top of Protestlve Casino a Other.. 

From: 4J, Top of Well Casing (TOC) • Top of ProtecBvn Casing O Other, 

From: ^ T o p of Well Casing (TOC) Q Top of Protective Casing d O h a r . 

Length of Water Column: Wefl Volume: 

Vafrff fTnP) 
.sat Screwed Interval (from OS):. 

Nate: 24Khwel<> 0.1*7 avim HnehweB °asS7gatir 

URGE DATA 
• Bafler, Size: • Bladder Pump y C T Submersible Puns? Q4* SubmersS* Pump 

Purge Method: Q Centrifugal Pump • Peristaltic Pump a tnarbalUBP^ 

Matedato/Pumlw^aar i * ? * * " P J ^ ^ O ^ 
Rff"ip̂ rfBTtl Mpdatls) 

Q Dedicated Q Prepared Off-S»o ̂ JtjFlald Oeaned OlJlsposabte 1 fikfrti i l t l t i J i i y 

B~~JVC3>L >CPolyeDi¥tBne • Potypiopylsne • Tenor* Q Other " . ~ " *^ 
Materials RopeTrtbi^ ^ S S T o P m S S S ^ QFWd Clewed >Olsp«abl. 2 ft* 60»*L 

Time Cum, oannnii 
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Spec 
Cond 

Eh 
Dissolved 

Turbidity Corvurtants 

• _ 
Lit*** • c 

•—• 
7.79 /<>/? r. >/CO0 

PT 7.ft >'«ea 
fi<f«V M3f > r / « ^ > 

hp /• iv, f o r 
i W / • * / ' ttiql. 

i.o s0.7t* 
* G is? 
t,.v 

• 
*4i- « ^ 1*6 

4. SAMPLING DATA 
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Mali 

• Barter. Size: • Bladder Pump JstZ* Suomersaie Pump • 4" SubrnsrsUe Pump 
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• Dedicated • Prepared Off-Sfte fCFVU Clesnad • Disposable 

Matedatar^SBeATRODe '& f'<*1* 3 Y1 i B n* • Porrpropylene O Teflon* • Other 

'•DejdlBated Q Prepared Off-Site • Field Cleaned J&Oisposable 

Depth to Watar al Time of Samplino: £ / . Field Filtered? Q ves • No 

Sample IP: flil*J"i *7 Samole Time: ? 0 9 of Coniainers: 3 

DupBcate Sampte Collected? a Yes J i - No \D:_ 

Geaehemlcal Analyses 

Ferrous Iron: / mg/L 

Da / mg/L 

Nitrate: / mg/L 

Sulfate: / mg/L 

Alkalinity: * mg/L 

5. COMMENTS 

Note- Include comments such as tveD condition, odor, presence of NAPL, or other Hems not on the Held data sheet 

FORM GW-1 (Ri« erana - «ah) 
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WELL ID: 
1. PROJECT INFORMATION 
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Client: S»*v',**S 

Project Location: t-Ll&t . r*J*V\ 

Date: 3 / f l / o S 

Personnel: &. CAWttkJt'o 

Time: o ° o o 

i i s - * s v A V Personnel: i t . CA*iH<.JVt> f r ^ j . P. y 

Weather: ttj^J l<Z *>£ f frp»f &M*V 

2. WELL DATA 
Casing Diameter. 3 inches Type: JfrVC •Stainless OGBIV.Steel QTetlortf 0 Oher. 

Screen Diameter, inches Type: jjPVC • Stainless OGatv.Steel OTeflon* • Other:, 

Total Depth of Well:, 7B.9c feet From: ^ Top of Wefl Casing (TOC) • Top of Protective Casing • Other, 

Depth to SlaBc Water S i - 7 ^ feet From: H> Top of Wefl Casing (TOC) • Top of Protective Casing •Other, 

Depth to Product:, feet From: • Top of Wet Casing (TOC) • Top of Protective Casing • Other_ 

Length of Water Crtumh:, feet WeD Volume: Screened interval (from G&y._ 

Pump Intake depth, (from *m ftrbc Note: 2-Inch well = 0.18 gatm 4-Inch weS-O.SSgaim 

3. PURGE DATA 
. • Barter, Size: • Bladder Pump ptST Submersible Pump O 4* Submeraftte Pump 

Purge Method: Q centrifugal Pump • r̂ edstanic Pump • hartial Lift Pump • Other 
J&Stalntesa • PVC • Teflon© • Odrar, 

5« l t l ^M«fn4(9> 

• Dedicated • Prepared Off-Site £(T-fetd Qaaned • Disposable 1. 

Matena,: Rope^ # ^ Q £ £ ^ V ^ T f r ^ 2. tr>AtA T a . ^ J X y 

Was weU purged dry? a Yes X No Pumoino Rate:©. 7 ,£m*i 3 - f W ft. to*** 
Tlme 

Cum. Qulteru) 
Removed PH Temp 

Spec. 
Cond. Eh 

Dissolved 
Oxypen 

Turbidity 
Depth to Water 

(TOC\ 
Comments 

XrV\/ -f* 
?U0 T. AT 7M 
f:t* /•?>? 7.<rf 
<\n6 t 37/ 
t t i f {.tr it if ??° a*/£ ft.78-
f:>*> t.lf tf.B, lei* S,.JBr 
<f:y* "1.0 /OaT.S' 6-.lt / / . ? * -

%.C C7& ItJ* * Ct.yr uf. 

*?* Iff'/ tf.TT r 

Method(s): 

Material 

• Bailer. Sua: • Bladder Pump bt t t SubmerettJlo Pump • 4* Submersible Pump 
• Peristaltic Pump • Inertial Uft Pumo U Other. 

) 6 Stainless • PVC aTefton® • Other_ Iter 
• Dedicated • Prepared Off-Site jfFleM Cleaned • Disposable 

•yff3?0|/Rnrm ^4 Polyethylene • Polypropylene • Teflon® • Other 
• Q ™ ^ P U 3 P a • Dedicated Q Prepared Off-Slle • ReWCleaned ^Disposable Materials: 

Depth to Waler at Time of Sampling: £?/f 

Samole ID: fl{uU'('5f Sarnpie Time: ^» b $ 

Duplicate Sample Collected? ° Y e s / ^ N ° I D : 

Field Filtered? • Yes • No 

# of Containers: 3 

5.COMMENTS ^^fU f*f <*\t*-*i e tQ^, HCel, tLf4>«t& 

Note: Include comments such as wejt condition, odor, presence olNAPL, Of other items tmt on the field data shoot 
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UL 

l i t 
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3»£ 12M 

.SAMPLING DATA 
Marhnrir . • BaHer, Sbe: • Bladder Pump Ja4" Submersible Pump Q 4" Submersible Pump 
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Duplicate Sample Collected? 
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1.0 INTRODUCTION 

Brown and Caldwell conducted a quarterly groundwater sampling event at the BJ Services 

Company, U.S.A. (BJ Services) facility located at 2708 West County Road in Hobbs, New Mexico 

on December 17-18, 2003. This report presents a description of the groundwater sampling field 

activities, a summary and evaluation of the analytical results, and an evaluation of remedial 

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

distribution map are included. 

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

system. The New Mexico Oil Conservation Division (NMOCD) detected evidence of subsurface 

impact near the former diesel fueling system during an on-site inspection on February 7,1991. The 

fueling system was taken out of operation in July 1995. The NMOCD has required a quarterly 

groundwater monitoring program to assess the concentration of hydrocarbon constituents in 

groundwater as a result of the diesel fuel release. 

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

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

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

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

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

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

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

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

Hydrocarbon concentrations in groundwater samples from applicable monitor wells remained 

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

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

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

groundwater monitoring program was expanded to address both the former fuel island and the 

former field waste tanks areas of the facility, as directed by NMOCD in correspondence dated 

January 21,1999. 

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

hydrocarbon impacts to soil and groundwater in the areas of the former fueling system and the 

former field waste tanks at the facility, along with the history of investigations conducted by BJ 

Services regarding chloride impact to groundwater at and in the vicinity of its facility in Hobbs, 

New Mexico. 
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2.0 FIELD ACTIVITIES AND RESULTS 

Brown and Caldwell purged and sampled seven monitor wells (MW-5, MW-10, MW-ll A, MW-

12D, MW-14, MW-15, and MW-16) at the facility on December 18, 2003 to evaluate 

concentrations of dissolved-phase hydrocarbons and chloride in groundwater. The monitor well 

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

by Brown and Caldwell during the current groundwater sampling event and present the results from 

the associated groundwater analyses. 

2.1 Groundwater Sampling Activities 

Groundwater level measurements were obtained from all monitor wells at the facility prior to 

purging and sampling the wells listed above. Groundwater levels were measured to the nearest 0.01 

foot with an electronic water-level indicator. Current and historical groundwater elevation data for 

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

that groundwater levels have continued to decline in monitor wells at the facility since late 1995. A 

groundwater elevation map for December 17, 2003 is presented in Figure 2. The groundwater 

elevation data indicate that the groundwater flow direction is to the east/northeast, with hydraulic 

gradient ranging from 0.006 foot/foot (ft/ft) in the western portion of the facility to 0.010 ft/ft in the 

eastern portion of the groundwater monitoring area. 

Monitor wells MW-12D and MW-16 were purged with a submersible pump and previously unused 

down-hole tubing. The remaining wells were purged with previously unused disposable bailers and 

clean, previously unused polyethylene rope. Three well volumes were purged from monitor wells 

MW-5 and MW-15. Monitor wells MW-10, MW-11 A, and MW-14 were purged dry. 

Low flow/low stress purging was performed prior to sampling of monitor wells MW-12D and 

MW-16 to maintain the water level at or near the static water level. Field parameter measurements 

for pH, specific conductivity, oxidation-reduction potential, dissolved oxygen, and temperature 

were collected during purging of these wells. Ferrous iron and dissolved oxygen concentrations 
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were measured in groundwater from monitor wells MW-5, MW-10, MW-11A and MW-12D upon 

conclusion of purging activities. Field parameter readings were recorded on the groundwater 

sampling forms included in Appendix A and are summarized in Table 3. 

Groundwater samples were obtained directly from the discharge line of the submersible pump or by 

pouring recovered water from a bailer into laboratory-prepared, clean glass or plastic containers, 

sealed with Teflon®-lined lids, labeled, and placed on ice in an insulated cooler for delivery to 

Southern Petroleum Laboratory in Houston, Texas for analysis using standard chain-of-custody 

procedures. 

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

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

detergent, then rinsing with distilled water. Purge and decontamination waters were discharged to 

an on-site water reclamation system at the BJ Services facility. 

2.2 Results of Groundwater Analyses 

Groundwater samples from monitor wells MW-14, MW-15, and MW-16 were analyzed for 

chloride content using Method E325.3. Table 4 presents current and cumulative results for chloride 

analyses performed on groundwater samples collected at the facility. The current chloride 

concentration in monitor well MW-14 remains less than the New Mexico Water Quality Control 

Commission (NMWQCC) chloride standard of 250 milligrams per liter (mg/L). The chloride 

concentrations in monitor wells MW-15 and MW-16 exceed the NMWQCC chloride standard. 

Groundwater samples from monitor wells MW-5, MW-10, MW-11 A, and MW-12D were analyzed 

for diesel- and gasoline-range total petroleum hydrocarbons (TPH-D and TPH-G) using EPA 

Method SW-8015B and for benzene, toluene, ethylbenzene, and xylenes (BTEX) using EPA 

Method SW-8021B. Current and cumulative analytical results for BTEX constituents, TPH-D, and 

TPH-G are presented in Table 5. Figure 3 presents a hydrocarbon distribution map for December 
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18, 2003. All BTEX concentrations measured in groundwater during the current sampling event 

were less than applicable NMWQCC standards. 

Analysis of groundwater from monitor wells MW-5, MW-10, MW-11A, and MW-12D for nitrate 

and sulfate (Method E300.0), dissolved methane (Method RSK 147), and alkalinity (Method 

E310.1) was performed to evaluate mechanisms for natural attenuation of hydrocarbons at the 

facility. Current and historical results for nitrate, sulfate, and dissolved methane analyses 

performed on groundwater samples from monitor wells MW-5, MW-10, MW-l l A, MW-12, and 

MW-12D are presented in Table 6. 

The laboratory analytical reports and chain-of-custody documentation for groundwater samples 

collected during the current sampling event are provided in Appendix B. 
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3.0 EVALUATION OF REMEDIAL TECHNOLOGIES 

Evaluations of remedial technologies applied at the former fueling system and former field waste 

tanks areas of the BJ Services facility in Hobbs, New Mexico are presented in Sections 3.1 and 3.2, 

respectively. Section 3.3 presents an evaluation of chloride impact to groundwater at and in the 

vicinity of the facility. 

3.1 Biosparging System at the Former Fueling System Area 

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

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

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

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

biosparging system resulted in substantial decreases in hydrocarbon concentrations in former 

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

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

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

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

remediation goals for soil in this area had been achieved. 

Following the confirmation soil sampling activities, hydrocarbon concentrations in groundwater 

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

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

June 2002 Groundwater Sampling and Biosparging System Closure Report. 

3.2 Natural Attenuation at the Former Field Waste Tanks Area 

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

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

attenuation can be obtained by collection and evaluation of data relating to the concentrations of 

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

plume is shrinking when the rate of hydrocarbon loading from a source area is less than the rate of 

natural degradation of hydrocarbons. Plume shrinkage in the absence of aggressive remediation is 

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

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

hydrocarbons through natural attenuation processes. 

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

Concentrations of total BTEX in monitor wells in this area have been generally stable or declining 

subsequent to removal of these tanks. Sporadic increases in total BTEX concentrations between 

quarterly sampling events have been observed in monitor wells in this area since March 1997, 

however. These increases may be attributed to sporadic loading rates from the vadose zone in 

excess of the rate of natural attenuation in the area. The following subsections .present primary and 

secondary evidence of natural attenuation of hydrocarbons in groundwater at the former field waste 

tanks area of the facility. 

3.2.1 Primary Evidence 

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

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

mg/L for benzene in the 12 applicable groundwater sampling events from December 2000 to 

December 2003. Benzene has not been detected in monitor well MW-10 since September 2001, a 

span of eight consecutive quarterly groundwater sampling events. Concentrations of toluene, 

ethylbenzene, and xylenes in monitor well MW-10 were non-detect during the current sampling 

event and have generally been non-detect since December 2000. Detectable concentrations of 

TPH-D in monitor well MW-10 have ranged from 0.3 mg/L to 3.4 mg/L. TPH-D concentrations in 

monitor well MW-10 have been less than 1 mg/L during the four most recent quarterly groundwater 

P:\Wp\BJSERV\12832\110T.doc 

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

7 



sampling events. TPH-G has not been detected in monitor well MW-10 during the last 10 quarterly 

groundwater sampling events. 

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

maximum of0.970 mg/L in December 1996 (prior to removal of the field waste tanks). The current 

benzene concentration of 0.0034 mg/L in monitor well MW-ll A is less than the NMWQCC 

standard for benzene. Benzene concentrations in MW-11A have been less than the NMWQCC 

standard for benzene during 10 of the 11 groundwater sampling events conducted from June 2001 

through December 2003, including the last four consecutive quarterly groundwater sampling 

events. Concentrations of toluene, ethylbenzene, and xylenes in monitor well MW-11A have been 

at low to typically non-detectable concentrations since March 1998. Detectable concentrations of 

TPH-D in monitor well MW-11A have ranged from 0.28 mg/L to 2.2 mg/L. TPH-G concentrations 

in monitor well MW-ll A have been less than 1 mg/L in each of the last seven quarterly 

groundwater sampling events. TPH-G concentrations have been less than 1 mg/L throughout the 

monitoring history of well MW-11 A. 

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

below analytical detection limits for the past 11 sampling events. TPH-D has not been detected at 

this location since September 2002, and TPH-G has not been detected since June 2001. 

3.2.2 Secondary Evidence 

The following lines of geochemical evidence can also be used to suggest that intrinsic 

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

occurring in the area of the former field waste tanks. 

l . Dissolved oxygen may be utilized as an electron acceptor during intrinsic bioremediation. 
Dissolved oxygen concentrations should therefore be depressed in areas where intrinsic 
bioremediation is occurring. 

Groundwater samples from monitor wells MW-5, MW-10 and MW-l l A were collected 
using bailers during the current sampling event. The use of bailers may cause 
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groundwater samples to become oxygenated, thus precluding a meaningful comparison of 
dissolved oxygen data. 

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

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

Nitrate was detected at a concentration of 2.5 mg/L in background monitor well MW-5 
during the current sampling event. Although minimal to no hydrocarbon impact was 
detected at former field waste tanks area wells MW-10, MW-11A, and MW-12D during the 
current sampling event (see Table 5), nitrate was detected in monitor well MW-10 at a 
concentration of 0.28 mg/L; nitrate was not detected in monitor wells MW-11A or MW-
12D. The depressed to non-detectable nitrate concentrations observed during the current 
sampling event at former field waste tanks area wells MW-10, MW-ll A, and MW-12D 
relative to the background nitrate concentration at the facility are likely due to residual 
effects of hydrocarbons in these areas. 

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

The elevated ferrous iron concentrations in monitor wells MW-10, MW-11A and MW-12D 
relative to background well MW-5 suggest that ferric iron has been used as an electron 
acceptor during natural attenuation of hydrocarbons at the former field waste tanks area of 
the facility. 

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

During the current sampling event,' sulfate concentrations in the former field waste tanks 
area monitor wells MW-10, MW-11A, and MW-12D ranged from 160 mg/L to 350 mg/L, 
whereas the sulfate concentration in background monitor well MW-5 was measured at 110 
mg/L. The fact that sulfate concentrations in the former source area monitor wells are 
greater than the sulfate concentration in the background monitor well suggests that sulfate is 
not being utilized as an electron acceptor in the former field waste tanks area. 

5. Methane is a reaction product generated during utilization of carbon dioxide as an electron 
acceptor, so its concentration may increase in areas where concentrations of electron 
acceptors such as dissolved oxygen, nitrate, and ferric iron have diminished. 
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Dissolved methane was not detected in background monitor well MW-5 or in former field 
waste tanks area monitor wells MW-10, MW-l l A, and MW-12D during the current 
groundwater sampling event. These data indicate that carbon dioxide is not presently being 
utilized as an electron acceptor at the former field waste tanks area of the facility. 

6. Microbes produce fatty acids as a byproduct during degradation of hydrocarbons. These 
fatty acids react with carbonate mineral substrates to release carbonate into solution, causing 
alkalinity of groundwater to increase. Elevated alkalinity therefore suggests that natural 
attenuation of hydrocarbons is occurring. 

Background monitor well MW-5 displayed an alkalinity of 234 mg/L during the current 
sampling event. Alkalinity was measured at respective concentrations of279 mg/L and 386 
mg/L in former field waste tanks area monitor wells MW-10 and MW-11A in December 
2003. The elevated alkalinity values in monitor wells MW-10 and MW-ll A may be a 
result of mtrinsic bioremediation of residual hydrocarbons in these areas. 

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

acceptors have been utilized during mtrinsic bioremediation processes in the vicinity of the former 

field waste tanks area of the facility. Data for ferrous iron also indicates utilization of ferric iron as 

an electron acceptor in this area of the facility. Alkalinity data provide further evidence of natural 

attenuation of hydrocarbons at the former field waste tanks area. 

It is recommended that monitoring for natural attenuation evaluation parameters continue during 

future sampling events of former field waste tank area monitor wells MW-10, MW-11 A, and MW-

12D and the background well, MW-5. Redox potential, dissolved oxygen content, ferrous iron 

content, and alkalinity serve as good indicators of the occurrence of mtrinsic bioremediation of 

hydrocarbons, so testing for these parameters in all wells to be sampled during future groundwater 

monitoring events is recommended. 

3.3 Chloride Evaluation 

Based on NMOCD concerns regarding potential chloride impact to downgradient water wells, BJ 

Services investigated chloride impact to groundwater at and in the vicinity of its Hobbs, New 

Mexico facility. Figure 4 presents a map of chloride distribution in groundwater, based on the most 

recent chloride concentration datum available for each well (see Table 4). The data presented in 

Figure 4 suggest that the former field wastes tanks at the BJ Services facility may have served as a 
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source of chloride impact to groundwater within the facility, based on exceedances of the 

NMWQCC chloride standard of 250 mg/L in this area. Previous groundwater sampling conducted 

by BJ Services at the on-site nested monitor well MW-12/MW-12D location indicated that the 

degree of chloride impact to groundwater decreased with depth within the uppermost aquifer at the 

facility (see Table 4). 

Groundwater modeling conducted by Brown and Caldwell prior to installation of off-site monitor 

well MW-16 indicated an anticipated chloride concentration of less than 250 mg/L at the proposed 

downgradient monitor well MW-16 location east of the BJ Services facility, based on historic data 

that defined an eastward decrease in chloride concentrations within the BJ Services facility. 

Specifically, historic chloride concentrations in the area of monitor wells MW-11 and MW-11 A, 

which are located in proximity to BJ Services' former field waste tanks, ranged from 834 mg/L to 

3,400 mg/L whereas chloride concentrations in the area of monitor wells MW-14 and MW-15, 

which are located further east within the BJ Services facility, ranged from 123 mg/L to 368 mg/L. 

Off-site monitor well MW-16 has been sampled four times since its installation in May 2003, with 

chloride concentrations in the well ranging from 823 mg/L to 983 mg/L. During the post-May 2003 

time period, chloride concentrations in wells at the BJ Services facility have remained consistent 

with previous chloride data. Chloride concentrations in monitor wells MW-14 and MW-15, which 

are located in the eastern portion of the BJ Services facility, have ranged from 123 mg/L to 298 

mg/L since May 2003, and chloride was detected at a concentration of 3,240 mg/L in monitor well 

MW-11A in October 2003. The elevated chloride concentrations detected in monitor well MW-16 

suggest the presence of a separate, off-site source of chloride impact to groundwater east of the BJ 

Services facility. The previously documented eastward decrease in chloride concentrations within 

the BJ Services facility indicates that groundwater chloride concentrations would likely be at or 

below 250 mg/L at the eastern boundary of the BJ Services facility i f there was no off-site source of 

chloride impact, as indicated in Figure 4. 

To confirm the suspected off-site source of chloride impact, Brown and Caldwell conducted a 

search of NMOCD files relating to permitted oil & gas exploration and production activities in the 
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area (see Section 3.3.1). In addition, Brown and Caldwell obtained several historical aerial 

photographs depicting industrial development in the vicinity (see Section 3.3.2). Section 3.3.3 

presents the results of a current water well search conducted by Brown and Caldwell to determine 

whether water wells are present downgradient of the BJ Services facility. Section 3.3.4 summarizes 

chloride impact to groundwater at and in the vicinity of the BJ Services Hobbs, New Mexico 

facility. 

3.3.1 Oi l& Gas Well Search 

Brown and Caldwell performed a search of NMOCD files to determine whether permitted drilling 

activities have been conducted to the east of the BJ Services facility. This search, which is fully 

documented in Appendix C, indicates the presence of an active injection well located 

approximately 1/8-mile east/northeast of the northeast comer of the BJ Services facility (i.e., Well 

No. 4, as identified in Appendix C). Injection wells are used for disposal of oil-field wastes, 

including saltwater produced from subsurface formations. Waste fluids are typically delivered to an 

injection well site by truck or surface piping, and are usually stored in tanks, where separation of 

solids and oil from saltwater occurs. Waste materials are then injected under pressure into suitable 

geologic formations in the deep subsurface. The reported total depth of the active injection well 

located east/northeast of the BJ Services facility is 4,441 feet. Under this general operational 

scenario, mechanisms by which chloride impact to shallow groundwater can occur include one or 

more of the following: 

• Spillage from trucks delivering oil-field wastes, including saltwater, to the injection well site; 

• Leakage of oil-field wastes, including saltwater, from surface piping used for conveyance of 
wastes to the injection well site; 

• Leakage of oil-field wastes, including saltwater, from storage/separation tanks at the injection 
well site; and 

• Leakage of wastes from the injection well into the shallow subsurface during high-pressure 
injection activities. 
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The oil & gas well search presented in Appendix C also located 14 oil wells within an approximate 

Vi-mile radius north, east, and south of the BJ Services facility. The oil & gas well search was not 

extended to the west of the BJ Services facility. 

The high degree of oil & gas exploration and production activity in the area of the BJ Services 

facility and, in particular, the saltwater injection well located east of the facility suggest that off-site 

sources of chloride impact to groundwater are likely. 

3.3.2 Historical Aerial Photographs 

Appendix D contains a series of aerial photographs that show the BJ Services facility and its 

surroundings at the following times: 

1997 

1986 

1977 

1966;anc 

1949. 

The 1997 aerial photograph (Figure D-l) shows the rectangular BJ Services facility and the pie-

shaped Weatherford Enterra facility located to its north. These facilities are located east and 

southeast of West County Road, which runs northward, then northeastward, through the area. The 

1997 aerial photograph also shows an apparently non-vegetated area east of the BJ Services facility, 

near the monitor well MW-16 location (see also Figure 1). Field observations in October 2003 

confirmed an area of stressed vegetation at this location. This area of stressed vegetation may be 

associated with operation of the nearby active injection well discussed in Section 3.3.1. 

The 1986 aerial photograph is presented as Figure D-2. The BJ Services facility and the 

Weatherford Enterra facility are visible in Figure D-2. The 1986 aerial photograph shows the same 

non-vegetated area east of the BJ Services facility, near the monitor well MW-16 location, as was 

shown in the 1997 aerial photograph. The presence of numerous other non-vegetated areas, 
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especially to the south and southeast of the BJ Services facility, suggests an increased level of oil & 

gas exploration and production activities in the area in 1986 relative to 1997. A surface 

impoundment or similar structure appeared to be present on property to the west of the BJ Services 

facility in 1986. 

Figure D-3 is a 1977 aerial photograph of the area. The BJ Services facility is visible in Figure D-3, 

but the Weatherford Enterra facility had not been developed in 1977. The 1977 aerial photograph 

shows the same non-vegetated area east of the BJ Services facility, near the monitor well MW-16 

location, as was shown in the 1997 and 1986 aerial photographs. The level of oil & gas exploration 

and production activities in the area in 1977 appears to be comparable to that suggested in the 1986 

aerial photograph. Three to four settling basins or similar structures were present on the property to 

the west of the BJ Services facility in 1977. 

The 1966 aerial photograph is presented as Figure D-4. The BJ Services facility had not been 

developed in 1966. The 1966 aerial photograph shows the same non-vegetated area east of the BJ 

Services facility, near the monitor well MW-16 location, as was shown in the 1997,1986, and 1977 

aerial photographs. The same settling basins or similar structures that were shown on the property 

to the west of the BJ Services facility in the 1977 aerial photograph are also visible in the 1966 

aerial photograph. 

The 1949 aerial photograph, which is presented as Figure D-5, shows the presence of settling basins 

or similar structures on the property immediately south or southeast of the eastern portion of the 

present-day BJ Services facility. 

Thus, the historic aerial photographs presented in Appendix D document oil & gas-related 

exploration and production activities that have been conducted in the vicinity of the BJ Services 

facility over the past 55 years. At least three possible off-site sources of chloride impact to 

groundwater are indicated in these photographs. These possible off-site sources are as follows: 
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• The non-vegetated area east of the BJ Services facility, near the monitor well MW-16 location, 
as indicated in the 1997, 1986, and 1977 aerial photographs, may have been the location of an 
oil well and associated brine pits, and may be or have been associated with operation of the 
nearby active injection well; 

• The surface impoundment and/or settling basins on the property located immediately west of 
the BJ Services facility, as indicated in the 1986,1977, and 1966 aerial photographs, which may 
have been used for management of saltwater produced from local oil wells; and 

• The settling basins or similar structures on the property immediately south or southeast of the 
eastern portion of the BJ Services facility, as indicated in the 1949 aerial photograph, which 
may also have may have been used for management of saltwater produced from local oil wells. 

3.3.3 Water Well Search 

Brown and Caldwell obtained a current water well search within a 1-mile radius of the BJ Services 

facility to determine whether downgradient water wells are present east of the facility. This water 

well search, which is fully documented in Appendix E, indicates the presence of one generally 

downgradient water well. This well, which is identified as Well No. 4 in Appendix E, is owned by 

the City of Eunice and is located approximately Vx mile east/southeast of the BJ Services facility. 

This well is not currently used. 

3.3.4 Summary 

The historic and current eastward decreases in chloride concentrations within the BJ Services 

facility, as described herein, indicate that chloride concentrations in groundwater to the east of the 

BJ Services facility would likely be at or below 250 mg/L i f an apparent off-site source of chloride 

impact was not present. The elevated chloride concentrations detected in off-site monitor well 

MW-16 are apparently attributable to one or more off-site sources. Potential sources of chloride 

impact east of the BJ Services facility include an active injection well and historic oil & gas 

exploration and production activities conducted in this area, as documented in NMOCD files and 

historic aerial photographs. There are no currently active water wells within a 1-mile radius 

downgradient of the BJ Services facility that are affected by this chloride impact. Based on these 
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findings, further investigation by BJ Services into the occurrence of chloride at and in the vicinity 

of its Hobbs, New Mexico facility is unwarranted. 
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4.0 CONCLUSIONS AND RECOMMENDATIONS 

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

December 2003 and previous groundwater sampling events at the BJ Services Hobbs, New Mexico 

facility. 

4.1 Conclusions 

• Operation of the biospraging system installed in the area of the former fuel island at the 
facility has successfully remediated soil and groundwater impacts to meet performance 
requirements specified in the RAP for this portion of the facility. 

• The substantial reduction in hydrocarbon concentrations in the vicinity of the former field 
waste tanks is attributable to natural attenuation of hydrocarbons, based on generally 
decreasing hydrocarbon concentrations in applicable monitor wells over time and as 
substantiated by geochemical data. Current benzene concentrations in all former field waste 
tanks area monitor wells are less than the NMWQCC standard of 0.01 mg/L for benzene. 
Benzene concentrations in all former field waste tanks area monitor wells have been less 
than the NMWQCC benzene standard of 0.01 mg/L during each of the last four quarterly 
groundwater sampling events. 

• The chloride concentration measured in downgradient monitor well MW-14 during the 
current 2003 groundwater sampling event remains less than the NMWQCC standard of 
250 mg/L. The chloride concentrations in monitor wells MW-15 and MW-16 exceed the 
NMWQCC chloride standard, however. Elevated chloride concentrations in groundwater 
east of the BJ Services facility are apparently attributable to one or more off-site sources. 
In the absence of these apparent sources, chloride impact attributable to the onsite source 
would likely be at or below the NMWQCC standard of 250 mg/L at the eastern boundary 
of the B J Services facility. 

4.2 Recommendations 

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

• Given that the removal of the former field waste tanks and associated impacted soil in 
March 1997 constituted effective source removal and that constituent concentrations in all 
applicable wells have been less than applicable NMWQCC standards for four consecutive 
quarterly groundwater sampling events, closure for the former field waste tanks area is 
recommended. 
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• Given that chloride impact to groundwater attributable to the BJ Services facility at 
concentrations exceeding the NMWQCC standard of 250 mg/L appears to be limited to 
the B J Services facility and there is no current downgradient usage of groundwater within 
1 mile of the facility, BJ Services should discontinue sampling and analysis pertaining to 
chloride impact to groundwater within the uppermost aquifer at and in the vicinity of its 
Hobbs* New Mexico facility. 

• Given that BJ Services has demonstrated compliance with regard to hydrocarbon impacts 
at the former fuel island and former field waste tanks source area and with regard to 
chloride issues, granting of overall site closure by NMOCD, with no additional 
groundwater monitoring activities, is recommended. 
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Table 1 
Site Chronology 

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

Date Activity 

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

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

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

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

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

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

July 29-

August 10, 1992 

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

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

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

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

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

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

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

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

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

June 21, 1993 ENSR Consulting and Engineering (ENSR), the environmental 
consultant for the adjacent property owner on which off-site well 
MW-9 is located, submitted a request to sample monitor welj MW-9. 
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Table 1 
Site Chronology 

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

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

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

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

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

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

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

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

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

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

August 14-26, 1995 Remedial Construction Services, Inc. (RCS) constructed the initial 
design of the biosparging system. 

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

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

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

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

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

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

December 2,1996 Brown and Caldwell conducted the December 1996 groundwater 
sampling event. 
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Table 1 
Site Chronology 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

March 19,1999 Brown and Caldwell submitted the work plan for groundwater 
delineation activities that was requested by the NMOCD. 
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Table 1 
Site Chronology 

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

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

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

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

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

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

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

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

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

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

November 1,2000 Brown and Caldwell deactivated the biosparging system. 

December 7, 2000 Brown and Caldwell conducted the December 2000 groundwater 
sampling event. 

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

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

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

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

September 10, 2001 Brown and Caldwell conducted the September 2001 groundwater 
sampling event. 
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Table 1 
Site Chronology 

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

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

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

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

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

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

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

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

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

January 9,2003 Brown and Caldwell conducted the January 2003 groundwater 
sampling event. 

March 6, 2003 Brown and Caldwell conducted the March 2003 groundwater sampling 
event. 

May 13,2003 Brown and Caldwell installed monitor well MW-16 at a location to the 
west of the facility. 

June 19,2003 Brown and Caldwell initiated the June 2003 groundwater sampling 
event. 

August 22,2003 Brown and Caldwell completed the June 2003 groundwater sampling 
event. 

October 2, 2003 Brown and Caldwell conducted the October 2003 groundwater 
sampling event. 

December 17-18, 2003 Brown and Caldwell conducted the December 2003 groundwater 
sampling event. 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor Top-of-Casing Elevation 
Date Measured 

Depth to Groundwater Free Product Thickness Groundwater 
Comments 

Well (MSL) 
Date Measured 

(feet) (feet) Elevation (MSL) 
Comments 

MW-1 3,647.53 8/10/1901 53.22 0.00 3,594.31 0) 2/9/1993 53.03 0.00 3,594.50 
8/18/1993 53.10 0.00 3,594.43 
1/2671994 53.31 0.00 3,594.22 
5/3/1995 54.64 0.20' 3,593.05 (2) 
7/31/1995 54.14 0.00 3,593.39 
11/14/1995 53.69 0.00 3,593.84 
2/23/1996 54.32 0.00 3,593.21 
5/31/1996 . 54.14 0.00 3,593.39 
8/23/1996 56.17 0.00 3,591.36 
12/2/1996 55.27 0.00 3,592.26 
3/12/1997 55.70 0.27 . 3,592.05 
6/12/1997 55.08 0.02 3,592.47 
9/12/1997 55.64 0.51 3,592.31 
12/10/1997 55.46 0.00 3,592.07 PSH Sheen 
3/24/1998 55.81 0.00 3,591.72 PSH Sheen 
6/23/1998 56.38 0.06 3,591.20 
9/30/1998 56.82 0.00 3,590.71 - PSH Sheen 
12/9/1998 57.05 0.00 3,590.48 
3/10/1999 57.45 0.00 3,590.08 
6/10/1999 58.02 0.00 3,589.51 
7/2/1999 57.90 0:00 3,589.63 
9/14/1999 58.14 0.00 3,589.39 
12/9/1999 - - - (3) 
3/9/2000 58.99 0.00 3,588.54 

(3) 

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

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

12/672001 not measured 
03/11/02 62.11 . 0.00 3,585.42 
6/17/02 62.53 0.00 3,585.00 

9/16/2002 62.43 0.00 3,585.10 
1/9/2003 62.61 0.00 3,584.92 
3/6/2003 62.72 0.00 3,584.81 

6/19/2003 - -
(3) - well not 

located 
10/2/2003 62.97 0.00 3,584.56 
12/17/2003 63.21 0.00 3,584.32 

MW-2 . 3,(544.84 8/10/1992 52.82 o.oo 3,592.02 (1) 
2/9/1993 49.60 0.00 3,595.24 

(1) 

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

MW-3 3,645.00 8/10/1992 52.99 o.oo 3,592.01 (1) 
2/9/1993 52.72 0.00 3,592.28 

(1) 

8/18/1993 52.82 0.00 3,592.18 
1/26/1994 • 53.05 0.00 3,591.95 
5/3/1995 54.31 0.00 3,590.69 
7/31/1995 51.24 0.00 3,593.76 
11/14/1995 51.10 0.00 3,593.90 
2/23/1996 51.68 0.00 3,593.32 
5/31/1996 51.45 0.00 3,593.55 
8/23/1996 51.55 0.00 3,593.45 
12/2/1996 52.23 0.00 3,592.77 
3/12/1997 52.67 0.00 3,592.33 
6/12/1997 52.68 0.00 3,592.32 
9/11/1997 52.71 0.00 3,592.29 
12/10/1997 52.89 0.00 3,592.11 
3/23/1998 53.22 0.00 3,591.78 
6/23/1998 53.66 0.00 3,591.34 
9/30/1998 54.06 0.00 3,590.94 
12/9/1998 54.36 0.00 3,590.64 
3/10/1999 54.72 0.00 3,590.28 
6/10/1999 55.17 0.00 3,589.83 
7/2/1999 55.15 0.00 3,589.85 
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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-3' 3,645.00 9/14/1999 55.42 0.00 3,589.58 
cont. 12/9/1999 55.78 0.00 3,589.22 

3/9/2000 56.23 0.00 3,588.77 
6/8/2000 56.66 0.00 3,588.34 
9/13/2000 56,77 0.00 3,588.23 
12/7/2000 57.15 0.00 3,587.85 
3/8/2001 57.69 0.00 3,587.31 
6/21/01 58.34 0.00 3,586.66 
9/10/01 58.54 0.00 3,586.46 

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

9/16/2002 59.80 0.00 3,585.20 
1/9/2003 60.01 0.00 3,584.99 
3/6/2003 60.10 0.00 3,584.90 

6/19/2003 - - -
(3)-well not 

located 

10/2/2003 60.34 0.00 3,584.66 
12/17/2003 60.50 0.00 3,584.50 

MW-4 3,645.28 8/10/1952 50.55 0.00 3,594.73 (1) 
2/9/1993 50.26 0.00 3,595.02 

(1) 

8/18/1993 50.38 0.00 3,594.90 
1/26/1994 50.90 0.30 3,594.63 
5/3/1995 51.51 0.45 3,594.14 

7/31/1995 51.74 0.26 3,593.75 
11/14/1995 51.03 0.00 3,594.25 
2/23/1996 51.65 0.01 3,593.64 
5/31/1996 51.48 0.00 3,593.80 
8/23/1996 53.49 0.00 3,591.79 
12/2/1996 52.32 0.00 3,592.96 
3/12/1997 52.74 0.05 3,592.58 
6/12/1997 53.08 0.44 3,592.56 
9/12/1997 52.60 0.15 3,592.80 
12/10/1997 52.89 0.00 3,592.39 PSH Sheen 
3/24/1998 53.20 0.25 3,592.29 
6/23/1998 53.82 0.22 3,591.64 
9/30/1998 53.96 0.00 3,591.32 200 ml PSH 
12/9/1998 54.27 0.00 3,591.01 
3/10/1999 54.69 0.04 3,590.62 
6/10/1999 55.07 0.00 3,590.21 
7/2/1999 55.10 0.00 3,590.18 
9/14/1999 55.33 0.00 3,589.95 
12/9/1999 55.79 0.00 3,589.49 
3/10/2000 56.12 0.00 3,589.16 
6/8/2000 56.67 0.00 3,588.61 
9/13/2000 56.65 0.00 3,588.63 
12/7/2000 57.05 0.00 3,588.23 
3/8/2001 57.72 0.00 3,587.56 
6/21/01 58.18 0.00 3,587.10 
9/10/01 58.54 0.00 3,586.74 

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

9/16/2002 59.71 0.00 3,585.57 
1/9/2003 59.91 0.00 3,585.37 
3/6/2003 60.03 0.00 3,585.25 
6/19/2003 60.16 0.00 3,585.12 
10/2/2003 60.30 0.00 3,584.98 
12/17/2003 60.35 0.00 3,584.93 

MW-5 3,647.72 8/1071992 52.38 0.00 3,595.34 0) 2/9/1993 52.06 0.00 3,595.66 
0) 

8/18/1993 52.16 0.00 3,595.56 
1/26/1994 52.50 0.00 3,595.22 
5/3/1995 53.57 0.00 3,594.15 
7/31/1995 53.27 0.00 3,594.45 
11/14/1995 52.83 0.00 3,594.89 
2/23/1996 53.57 0.00 3,594.15 
5/31/1996 53.16 0.00 3,594.56 
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Table 2 
Cumulative Groundwater Elevation Data 

Hobbs, New Mexico Facility 

Monitor Top-of-Casing Elevation 
Date Measured 

Depth to Groundwater Free Product Thickness Groundwater 
Comments 

Well (MSL) 
Date Measured 

(feet) (feet) Elevation (MSL) 
Comments 

MW-5 3,647.72 8/23/1996 53.41 0.00 3,594.31 
cont. 

3,647.72 
12/2/1996 53.98 0.00 3,593.74 
3/12/1997 54.44 0.00 3,593.28 
6/12/1997 54.48 0.00 3,593.24 
9/12/1997 54.29 0.00 3,593.43 
12/10/1997 54.66 0.00 3,593.06 
3/23/1998 55.05 0.00 3,592.67 
6/23/1998 55.44 0.00 3,592.28 
9/30/1998 55.65 0.00 3,592.07 
12/9/1998 56.00 0.00 3,591.72 
3/9/1999 56.45 0.00 3,591.27 
6/10/1999 56.91 0.00 3,590.81 
7/2/1999 56.93. 0.00 3,590.79 
9/14/1999 57.12 0.00 3,590.60 
12/9/1999 57.41 0.00 3,590.31 
3/9/2000 57.92 0.00 3,589.80 
6/8/2000 58.32 0.00 3,589.40 
9/13/2000 58.36 0.00 3,589.36 
12/7/2000 58.71 0.00 3,589.01 
3/8/2001 59.36 0.00 3,588.36 
6/21/01 59.94 0.00 3,587.78 
9/10/91 59.85 0.00 3,587.87 

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

9/16/2002 61.52 0.00 3,586.20 
1/9/2003 61.75 0.00 3,585.97 
3/6/2003 61.90 0.00 3,585.82 
6/19/2003 62.01 0.00 3,585.71 
10/2/2003 62.16 0.00 3,585.56 
12/17/2003 62.35 0.00 3,585.37 

MW-6 3,644.74 2/9/1993 50.58 0.00 3,594.16 (1) 
8/18/1993 50.78 0.00 3,593.96 

(1) 

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

MW-7 3,644.55 2/9/1993 50.53 0.00 3,594.02 (1) 
8/18/1993 50.74 0.00 3,593.81 

(1) 

1/26/1994 51.01 0.00 3,593.54 
5/3/1995 52.25 0.00 3,592.30 
7/31/1995 51.92 0.00 3,592.63 
11/14/1995 51.48 0.00 3,593.07 
2/23/1996 52.15 0.00 3,592.40 
5/31/1996 51.78 0.00 3,592.77 
8/23/1996 52.02 0.00 3,592.53 
12/2/1996 52.52 0.00 3,592.03 
3/12/1997 52.99 0.00 3,591.56 
6/12/1997 53.08 0.00 3,591.47 
9/11/1997 53.00 0.00 3,591.55 
12/10/1997 53.28 0.00 3,591.27 
3/23/1998 53.59 0.00 3,590.96 
6/23/1998 54.20 0.00 3,590.35 
9/30/1998 54.54 0.00 3,590.01 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor Top-of-Casing Elevation 
Date Measured 

Depth to Groundwater Free Product Thickness Groundwater 
Comments 

Well (MSL) 
Date Measured 

(feet) (feet) Elevation (MSL) 
Comments 

MW-7 3,644.55 12/9/1998 54.74 O.OO 3,589.81 
cont. 3/9/1999 55.15 0.00 3,589.40 

6/10/1999 55.66 0.00 3,588.89 
7/2/1999 55.73 0.00 3488.82 
9/13/1999 55.94 0.00 3,588.61 
12/9/1999 56.38 0.00 3,588.17 
3/9/2000 56.74 0.00 3,587.81 
6/8/2000 57.17 0.00 3,587.38 
9/13/2000 57.40 0.00 3,587.15 
12/7/2000 57.77 0.00 3,586.78 
3/8/2001 58.29 0.00 3,586.26 
6/21/01 58.91 0.00 3,585.64 
9/10/01 59.25 0.00 3,585.30 

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

9/16/2002 60.39 0.00 3,584.16 
1/9/2003 60.53 0.00 3,584.02 
3/6/2003 60.61 0.00 3,583.94 
6/19/2003 60.73 0.00 3,583.82 
10/2/2003 60.84 000 3,583.71 

12/17/2003 60.99 0.00 3,583.56 
MW-8 3,644.87 279/1993 50.48 0.00 3,594.39 (1) 

8/18/1993 50.67 0.00 3,594.20 
(1) 

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

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

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

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

9/16/2002 60.24 0.00 3,584.63 
1/9/2003 60.42 0.00 3,584.45 
3/6/2003 60.52 0.00 3,584.35 

6/19/2003 60.63 0.00 3,584.24 
10/2/2003 60.75 0.00 3,584.12 

12/17/2003 60.92 0.00 3,583.95 
MW-9 3,644.78 4/22/1993 49.73 0.00 3,595.05 0) 

7/15/1993 49.65 0.00 3,595.13 
0) 

8/18/1993 49.85 0.00 3,594.93 
1/26/1994 50.02 0.00 3,594.76 
5/3/1995 51.35 0.00 3,593.43 

7/31/1995 50.97 0.00 3,593.81 
11/14/1995 50.43 0.00 3,594.35 
2/23/1996 51.12 0.00 3,593.66 
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Table 2 
Cumulative Groundwater Elevation Data 

Hobbs, New Mexico Facility 

Monitor Top-of-Casing Elevation Date Measured 
Deptb to Groundwater Free Product Thickness Groundwater 

Comments 
Well (MSL) 

Date Measured 
(feet) (feet) Elevation (MSL) 

Comments 

MW-9 3,644.78 5/31/1996 50.89 0.00 3,593.89 
com. 8/23/1996 50.98 0.00 3,593.80 

12/2/1996 51.58 0.00 3,593.20 
3/12/1997 52.21 0.05 3,592.61 
6/12/1997 52.10 0.00 3,592.68 PSH Sheen 
9/12/1997 51.95 0.00 3,592.83 PSH Sheen 
12/10/1997 52.37 0.00 3,592.41 PSH Sheen 
3/23/1998 52.68 0.00 3,592.10 PSH Sheen 
6/23/1998 53.08 0.00 3,591.70 PSH Sheen 
9/30/1998 53.39 0.01 3,591.40 PSH Sheen 
12/9/1998 53.68 0.00 3,591.10 
3/10/1999 54.15 0.00 3,590.63 
6/10/1999 54.68 0.00 3,590.10 
7/2/1999 54.71 0.00 3,590.07 
9/13/1999 54.71 0.00 3,590.07 
12/9/1999 - - - (3) 
3/9/2000 55.69 0.00 3,589.09 

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

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

12/6/2001 not measured 
3/11/2002 58.96 0.00 3,585.82 
6/17/02 59.14 0.00 3,585.64 

9/16/2002 not measured 
1/9/2003 59.34 0.00 3,585.44 
3/6/2003 59.48 0.00 3,585.30 
6/19/2003 59.64 0.00 3,585.14 
10/2/2003 59.76 0.00 3,585.02 
12/17/2003 59.93 0.00 3,584.85 

MW-10 3,644.47 8/18/1993 51.54 0.00 3,592.93 (1) 
1/26/1994 51.90 0.00 3,592.57 

(1) 

5/3/1995 52.97 0.00 3,591.50 
7/31/1995 52.87 0.00 3,591.60 
11/14/1995 52.51 0.00 3,591.96 
2/23/1996 53.05 0.00 3,591.42 
5/31/1996 52.79 0.00 3,591.68 
8/23/1996 53.03 0.00 3,591.44 
12/2/1996 53.41 0.00 3,591.06 
3/12/1997 54.21 0.00 3,590.26 
6/12/1997 53.99 0.00 3,590.48 
9/12/1997 53.94 0.00 3,590.53 
12/10/1997 54.12 0.00 3,590.35 
3/23/1998 54.51 0.00 3,589.96 
6/23/1998 55.12 0.00 3,589.35 
9/30/1998 55.61 0.00 3,588.86 
12/9/1998 55.80 0.00 3,588.67 
3/9/1999 56.09 0.00 3,588.38 
6/10/1999 56.60 0.00 3,587.87 
7/2/1999 56.64 0.00 3,587.83 
9/14/1999 56.91 0.00 3,587.56 
12/9/1999 57.37 0.00 3,587.10 
3/10/2000 57.71 0.00 3,586.76 
6/8/2000 58.08 0.00 3,586.39 
9/13/2000 58.44 0.00 3,586.03 
12/7/2000 58.89 0.00 3,585.58 
3/9/2001 59.31 .0.00 3,585.16 
6/21/01 59.89 0.00 3,584.58 
9/10/01 61.34 0.00 3,583.13 

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

9/16/2002 61.00 0.00 3,583.47 
1/9/2003 61.07 0.00 3,583.40 
3/6/2003 61.19 0.00 3,583.28 

6/19/2003 61.26 0.00 3,583.21 
10/2/2003 61.38 0.00 3,583.09 
12/17/2003 61.55 0.00 3,582.92 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor Top-of-Casing Elevation 
Date Measured 

Depth to Groundwater Free Product Thickness Groundwater 
Comments 

Well (MSL) 
Date Measured 

(feet) (feet) Elevation (MSL) 
Comments 

M W - l i " 3,643.78 8/18/1993 51.92 0.00 3,591.86 (0 1/26/1994 52.32 0.00 3,591.46 
5/3/1995 53.38 0.00 3,590.40 
7/31/1995 53.35 0.00 3,590.43 
11/14/1995 52.96 0.00 3,590.82 
2/23/1996 53.50 0.00 3,590.28 
5/31/1996 53.25 0.00 3,590.53 
8/23/1996 53.49 0.00 3,590.29 
12/2/1996 53.79 0.00 3,589.99 
3/12/1997 53.81 0.00 3,589.97 
6/12/1997 53.96 0.00 3,589.82 ' 
9/12/1997 52.93 0.00 3,590.85 
12/10/1997 - - - (5),(6) 

MW-11A 3,644.24 3/23/1998 54.79 0.00 3,589.45 (7) 
6/23/1998 55.43 0.00 3,588.81 

(7) 

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

12/6/2001 60.88 0.00 3,583.36 
3/11/2002 61.42 0.00 3,582.82 
6/17/02 61.55 0.00 3,582.69 

9/16/2002 61.59 0.00 3,582.65 
1/9/2003 61.67 0.00 3,582.57 
3/6/2003 61.70 0.00 3,582.54 
6/19/2003 61.84 0.00 3,582.40 
10/2/2003 61.88 0.00 3,582.36 
12/17/2003 62.05 0.00 3,582.19 

MW-12 3,644.29 3/23/1998 54.72 0.00 3,589.57 (7) 
6/23/1998 55.48 0.00 3,588.81 

(7) 

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

12/6/2001 we 1 dry during this and subsequent monitoring events 
MW-12D 3,(544.38 7/2/1999 57.13 0.00 3,587.25 

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

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

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

12/6/2001 61.30 0.00 3,583.08 
3/11/2002 61.61 0.00 3,582.77 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor Top-of-Casing Elevation 
Date Measured 

Depth to Groundwater Free Product Thickness Groundwater 
Comments 

Well (MSL) 
Date Measured 

(feet) (feet) Elevation (MSL) 
Comments 

MW-12D" 3,644.38 6/17/02 61.71 0.00 3,582.67 
cont 9/16/2002 61.75 0.00 3,582.63 

1/9/2003 61.86 0.00 3,582.52 
3/6/2003 61.91 0.00 3,582.47 
6/19/2003 61.95 0.00 3,582.43 
10/2/2003 62.05 0.00 3,582.33 
12/17/2003 62.21 0.00 3,582.17 

MW-13 3,645.52 7/2/199$ 56.60 0.00 3,588.92 (9) 
9/14/1999 56.92 0.00 3,588.60 

(9) 

12/9/1999 57.28 0.00 3,588.24 
3/10/2000 57.68 0.00 3,587.84 
6/8/2000 58.04 0.00 3,587.48 
9/13/2000 58.29 0.00 3,587.23 
12/7/2000 58.68 0.00 3,586.84 
3/8/2001 59.19 0.00 3,586.33 
.6/21/01 59.80 0.00 3,585.72 
9/10/01 60.03 0.00 3,585.49 

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

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

3/6/2003 61.45 0.00 3,584.07 
6/19/2003 61.58 0.00 3,583.94 
10/2/2003 61.70 0.00 3,583.82 
12/17/2003 61.93 0.00 3,583.59 

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

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

9/16/2002 62.55 0.00 3,579.90 
1/9/2003 62.59 0.00 3,579.86 
3/6/2003 62.64 0.00 3,579.81 
6/19/2003 62.64 0.00 3,579.81 
10/2/2003 62.73 0.00 3,579.72 
12/17/2003 62.93 0.00 3,579.52 

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

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

9/16/2002 61.47 0.00 3,581.77 
1/9/2003 61.59 0.00 3,581.65 
3/6/2003 61.63 0.00 3,581.61 
6/19/2003 61.62 0.00 3,581.62 
10/2/2003 61.70 0.00 3,581.54 
12/17/2003 61.83 0.00 3,581.41 

MW-16 3,643.73 6/19/2003 66.50 • 0.00 3,577.23 
10/2/2003 66.61 0.00 3,577.12 
12/17/2003 66.72 0.00 3,577.01 

0W4 3,644.06 7/2/1999 58.18 0.00 3,585.88 <*> 
9/14/1999 58.63 • 0.00 3,585.43 

<*> 

12/9/1999 58.92 0.00 3,585.14 
3/9/20OO 59.19 0.00 3,584.87 
6/8/2000 59.56 0.00 3,584.50 

9/13/2000 60.16 0.00 3,583.90 
12/7/2000 61.15 0.00 3,582.91 
3/8/2001 61.43 0.00 3,582.63 (10) 
6/21/01 61.48 0.00 . 3,582.58 

(10) 

9/10/01 61.53 0.00 3,582.53 
12/6/2001 well dry during this and subsequent monitoring events 

'- Top of casing elevations and groundwater elevations of all monitor wefls were relative to an arbitrary d_tum of 
100.00 feet prior to Man-1997 and have been converted to Mean Sea Lcvd (MSL). 

For wells having rr«s_r_ble Irrickrieti of free product, the groundwater devan'em was calculated as follows: 

Groundwater Elevation - (TOC clcviticmHdcpth to gro_adwata)+{(frcc product t_kkness)_(SG of fixe product)] 
Note Tbe specific gravity (SO) of the fie* product b 0.82. 

'-Notnxasured. 
f- Monitor wd) MW-2 could nol be located after January 1994. 
'-WcUphiggtdaodabando^ 1999. 

Monitor wd) MW-11 could not be bested after Septnnber 12,1997. 
'-TOC devatkna for MW-11A and MW-12 raUnutcd rcUn'vc to TOC elevation for MW-10. 
1 - TOC d evadors for MW- ] 2D and OW-4 estimated relative to TOC elevation for MW-12. 
' - TOC elevation for MW-13 estimated relative to TOC elevau'on for MW-7. 
9 1 -Weil dry (measured depth to water is below base of screen); true groundwater devabon is less than fisted groundwater drvatkm. 
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Table 3 
December 18,2003 Field Screening Results for Groundwater Samples 

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

Monitor 
Well 

Cumulative 

Liters 

Removed 

PH Temperature (°C) 
Conductivity 
(umhos/cm) 

Redox 
(mV) 

Dissolved 
Oxygen 

(meter) (mg/L) 

Dissolved 
Oxygen (Hach 

kit) (mg/L) 

Ferrous 
Iron (mg/L) 

MW-5 4.6 N M P ) NM NM NM NM 3.6 1.00 
MW-10 N M 0 ' NM NM NM NM NM 2.0 6.8 

MW-11A NM NM NM NM NM NM 1.5 7.8 
MW-12D 2.0 6.80 16.58 1,124 -108 0.63 1.2 2.2 
MW-14 3.7<l) NM NM NM NM NM NM NM 
MW-15 9 2 ( . ) NM NM NM NM NM NM NM 
MW-16 3.0 6.77 17.31 3,478 58.9 6.79 NM NM 

Monitor wells MW-1, MW-3, MW-4, MW-7, MW-8, MW-9, and MW-13 not sampled. 
Monitor well MW-2 not operative after January 1994; P&A'd 7/1/99. 
Monitor well MW-6 P&A'd 7/1/99. 
Monitor well MW-11 not operative after September 1997; P&A'd 7/1/99. 
Monitor wells MW-12 and OW-4 were dry. 
Monitor wells MW-5 and MW-15 were purged by removing 3 well volumes of groundwater from each well 
( l ) - Well was purged dry using bailing techniques. 
m - NM - Not measured 
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Table 4 
Cumulative Results'1* for Chloride11* Analyses 

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

Sample Date Monitor Wells(3) 

Sample Date 
MW-1 MW-3 LMW-4 MW-5 MW-6 MW-7 MW-8 MW-9 [MW-10 [MW-U MW-l l A MW-12 MW-12D MW-13 MW-14 MW-15 LMW-16 LOW-4 

8/1/95 160 150 310 130 380 310 350 110 2,200 3,400 NP NP NP NP NP NP NS 

8/23/96 130 140 100 99 210 250 360 140 2,000 2,900 NP NP NP NP NP NP NP NS 

3/23-24/98 212 206 126 151 183 223 364 164 2,390 NS 940 1,200 NP NP NP NP NP NS 

3/9-10/99 163 156 142 155 411 238 274 123 1,160 NS 834 314 NP NP NP NP NP NS 

6/10-7/2/99 NA NA NA NA NP NA NA NA NA NP NA NA 195 496 NP NP NP 266 

3/9-10/00 258 196 1% 1% NP 224 241 131 474 NP 1,290 327 117 276 NP NP NP 258 

1/14/2001 NS NS NS NS NP NS NS NS NS NP NS NS NS NS 368 219 NP NS 

3/8-9/01 NA 165 172 152 NP 224 250 127 879 NP 1,720 586 NS 276 327 NA NP NS-D 

6/21/2001 NA NA NA NA NP NA NA NA NA NP NA NA NS NA 222 222 NP NS-D 

9/10/2001 NA NA NA NA NP NA NA NA NA NP NA NS-D NA NA , 245 228 NP NS-D 

9/18/2001 NA NA NA NA NP NA NA NA NA NP NA NS-D 79 NA NA NA NP NS-D 

12/6/2001 NA NA NA NA NP NA NA NA NA NP NA NS-D NA NA 276 215 NP NS-D 

3/11-12/02 177 172 183 127 NP 188 241 110 861 NP 1,230 NS-D 76 207 284 224 NP NS-D 

6/18/2002 NS NA NA NA NP NA NS NS NA NP NA NS-D NA 145 258 233 NP NS-D 

9/16/2002 NS NS NS 121 NP NS NS NS 1,030 NP 1,550 NS-D 86 NS 293 246 NP NS-D 

1/9/2003 NS NS NS 123 NP NS NS NS 525 NP 3,150 NS-D 95 NS 179 228 NP NS-D 

3/6/2003 NS NS NS 116 NP NS NS NS " 363 NP 2,900 NS-D 102 NS 163 272 NP NS-D 

6/20/2003 NS NS NS NS NP NS NS NS NS NP NS NS-D 89.3 NS NS NS 983 NS-D 

8/22/2003 NS NS NS NS NP NS NS NS NS NP NS NS-D NS NS 182 280 841 NS-D 

10/2/2003 NS NS NS 194 NP , NS NS NS 420 NP 3,240 NS-D 99.8 NS 175 298 963 NS-D 

12/18/2003 NS NS NS NA NP ' NS NS NS NA NP NA NS-D NA NS 123 263 823 NS-D 

{ " - i n mg/L. 
( 2 ) - NMWQCC standard for chloride is 250 mg/L. 
( " - MW-2 not operative after May 3, 1995; P&A'd 7/1/99. 

MW-6 P&A'd 7/1/99. 
MW-ll P&A'd7/1/99. 
MW-ll A installed February 1998. 
MW-12 installed February 1998 (screened at the top of the saturated zone). 
MW-12D installed June 1999, adjacent to MW-12 (screened in a lower portion of the uppermost saturated zone). 
MW-13 installed June 1999. 
MW-14 installed January 2001. 
MW-15 installed January 2001. 
MW-16 installed May 2003. 

NP = not present at time of sampling event. 
NS ™ not sampled during applicable sampling event. 
NA = not analyzed for chloride during applicable sampling event. 
NS-D = not sampled because well was dry during applicable sampling event. 
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Table 5 
Cumulative BTEX and TPH Analytical Results for Groundwater Samples 

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

Monitor Sample Sample Benzene | Toluene | Ethylbenzene [ Xylenes TPH-D | TPH-G 
Well Date Type micrograms per liter, ug/L milligrams per liter, mg/L 

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

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

8/19/93 Regular 3200.0 7300.0 1200.0 3700.0 NA NA 
1/27/94 Regular 1930.0 4580.0 672.0 2390.0 NA NA 

5/3/95 Regular NSP NSP NSP NSP NA NSP 
8/1/95 Regular 390.0 1300.0 230.0 800.0 NA 5.7 

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

2/23/96 Regular 1500.0 3700.0 620.0 . 2200.0 NA 21 

5/31/96 Regular 1100.0 1700.0 380.0 990.0 NA 7.5 
8/23/96 Regular 1800.0 3300.0 . 570.0 2100.0 NA 17 

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

3/12/97 Regular 5500.0 9700.0 2600.0 8200.0 22 62 
6/12/97 Regular 5300.0 34000.0 7500.0 27000.0 180 160 
9/12/97 Regular 1800.0 4400.0 1000.0 3000.0 23 21 
12/10/97 Regular 7600.0 12000.0 2800.0 8200.0 11 71 

3/24/98 Regular 4800.0 7200.0 1200.0 2400.0 4.2 38 
6/23/98 Regular 53.0 680.0 580.0 1400.0 1.4 9.2 

9/30/1998 Regular 3.2 90.0 280.0 970.0 2.5 3.6 
12/10/1998 Regular <1.0 1.5 17.0 110.0 1.4 0.31 
3/10/1999 Regular <1.0 <1.0 8.2 110.0 0.62 0.85 

3/10/1999 Duplicate <1.0 <1.0 7.9 110.0 0.66 0.84 
6/10/1999 Regular <1.0 1.1 < 1.0 28.0 0.53 0.55 

6710/1999 Duplicate < 1.0 1.8 <1.0 41.0 0.69 0.76 

9/14/1999 Regular <1.0 < 1.0 <1.0 <2.0 <0.20 <0.10 
12/9/1999 - NS NS NS NS NS NS 
3/9/2000 Regular <1 <1 < 1 9.1 14 1.3 
6/8/2000 - NS NS NS NS NS NS 
9/13/2000 - NS NS NS NS NS NS 
12/7/2000 - NS NS NS NS NS NS 
3/8/2001 Regular 2.0 < 1 < 1 < 1 0.49 0.58 
6/21/2001 - NS NS NS NS NS NS 
9/10/2001 - NS NS NS ' NS NS NS 
12/6/2001 - NS NS NS NS NS NS 
3/12/2002 Regular <1 < 1 < 1 < 1 <0.2 <0.1 
6/18/2002 -
through - NS NS NS NS NS NS 

December 2003 -
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 100.0 12.0 3.0 13.0 NA NA 
1/27/94 Regular <1 1.2 2.0 2.5 . NA NA 

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

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

8/19/93 Regular 560.0 3100.0 630.0 1900.0 NA NA 
1/27/94 Regular 1070.0 5380.0 510.0 3120.0 NA NA 
5/4/95 Regular 770.0 3300.0 470.0 1800.0 NA NA 
8/1/95 Regular 490.0 2900.0 890.0 1600.0 NA 14 

11/15/95 Regular 250.0 1000.0 180.0 440.0 NA 2.9 
2/23/96 Regular 120.0 810.0 170.0 560.0 NA 4 

5/31/96 Regular 670.0 3900.0 1200.0 2300.0 NA 15 
8/23/96 Regular 330.0 2200.0 590.0 1500.0 NA. 12 
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Table 5 
Cumulative BTEX and TPH Analytical Results for Groundwater Samples 

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

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

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

MW-3 12/2/96 Regular 220.0 1800.0 670.0 1000.0 0.89 7.4 

(cont.) 3/12/97 Regular 370.0 2000.0 960.0 1400.0 1.8 11 

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

9/11/97 Regular 770.0 3000.0 1600.0 1900.0 1.6 16 

12/10/97 Regular 240.0 740.0 500.0 450.0 0.59 5.3 

3/24/98 Regular 140.0 630.0 360.0 310.0 0.56 3.9 

6/23/98 Regular 100.0 720.0 350.0 490.0 J 0.40 4.9 

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

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

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

6/10/1999 Regular 1.7 3.1 <1.0 36.0 <0.20 0.18 

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

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

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

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

9/13/2000 Regular <1 < 1 < 1 < 1 <0.2 <0.l 

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

3/8/2001 Regular < 1 < 1 < 1 < 1 0.42 <0.1 

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

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

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

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

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

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

December 2003 -
MW-4 8/10/92 Regular 2594.0 10360.0 2160.0 6740.0 NA NA 

2/9/93 Regular 5200.0 15000.0 2200.0 10000.0 NA NA 

8/19/93 Regular 3000.0 12000.0 <2000 7000.0 NA NA 

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

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

8/1/95 Regular 5700.0 17000.0 3500.0 13000.0 NA 120 

11/15/95 Regular 490.0 1600.0 310.0 1100.0 NA 5.2 

2/23/96 Regular 360.0 2800.0 560.0 2500.0 NA 18 

5/31/96 Regular 84.0 830.0 280.0 1100.0 NA 6.2 

8/23/96 Regular 110.0 1400.0 430.0 1800.0 NA 9.8 

12/2/96 Regular 190.0 2000.0 1800.0 7200.0 56 43 . 

3/12/97 Regular 220.0 1500.0 1500.0 4400.0 27 27 

6/12/97 Regular 47.0 270.0 360.0 950.0 2.5 6.2 

9/12/97 Regular 92.0 840.0 670.0 2100.0 15 7.6 

12/10/97 Regular 230.0 750.0 970.0 2300.0 3.7 16 

3/24/98 Regular 150.0 510.0 270.0 620.0 1.2 5.6 

6/23/98 Regular 160.0 890.0 590.0 1600.0 0.69 10 

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

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

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

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

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

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

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

3/10/2000 Regular <1 < 1 < 1 3.6 2.6 0.15 
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Table 5 
Cumulative BTEX and TPH Analytical Results for Groundwater Samples 

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

Monitor Sample Sample Benzene Toluene Ethylbenzene [ Xylenes TPH-D | TPH-G 
Well Date Type micrograms per liter, ug/L milligrams per liter, mg/L 

MW-4 6/8/2000 Regular <1 <1 <1 <1 0.44 0.23 

(cont.) 9/13/2000 Regular < 1 <1 <1 < 1 0.61 <0.1 

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

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

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

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

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

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

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

9/16/2002 

through - NS NS NS NS NS NS 

December 2003 
MW-5 8/10/92 Regular <4 <4 <4 <4 NA NA 

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

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

1/27/94 Regular 8.7 29.9 4.0 11.3 NA NA 

5/3/95 Regular 3.7 5.3 0.9 4.6 NA NA 

8/1/95 Regular <0.3 <0.3 <0.3 <0.6 NA NA 

11/15/95 Regular <0.3 1.2 <0.3 1.5 NA NA 

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

5/31/96 Regular 31.0 86.0 10.0 20.0 NA NA 

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

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

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

6/12/97 Regular <1 < 1 < 1 <1 <0.1 <0.1 
9/12/97 Regular < 1 <1 <1 <1 <0.1 <0.1 
12/10/97 Regular <5 <5 <5 <5 <0.2 <0.1 

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

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

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

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

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

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

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

12/9/1999 Regular <1 < 1 < 1 < 1 <0.2 <0.1 
3/9/2000 Regular < 1 < 1 < 1 <1 0.55 <0.1 

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

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

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

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

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

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

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

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

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

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

1/9/2003 Regular <1 <1 <1 <1 <1.0 <0.1 
3/6/2003 Regular <1 <1 <1 <1 NA <0.1 
8/21/2003 Regular < 1 <1 <1 < 1 < 1 <0.1 
10/2/2003 Regular < 1 <1 < 1 <1 <1.1 <0.1 

12/18/2003 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 

P:\Wp\BJSERV\12832\l llta.xls\TABLE 5 page 3 of9 



Table 5 
Cumulative BTEX and TPH Analytical Results for Groundwater Samples 

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

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

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

MW-61 8/10/92 Regular NS NS NS NS NA NS 

2/9/93 Regular 7000.0 19000.0 3100.0 7200.0 NA NA 

8/19/93 Regular 8100.0 19000.0 3500.0 6400.0 NA NA 

1/27/94 Regular 7960.0 20200.0 3830.0 6150.0 NA NA 

5/4/95 Regular 11000.0 17000.0 2900.0 6000.0 NA NA 

8/1/95 Regular 8300.0 12000.0 2500.0 5100.0 NA 60 

11/15/95 Regular 8900.0 17000.0 2900.0 5500.0 NA 57 

2/23/96 Regular 8100.0 10000.0 2300.0 4000.0 NA 58 

5/31/96 Regular 83.0 150.0 15.0 51.0 NA 0.57 

5/31/96 Duplicate 87.0 160.0 13.0 47.0 NA 0.52 

8/23/96 Regular 31.0 28.0 • 9.4 7.9 NA 0.46 

12/2/96 Regular <1 < 1 . < 1 1.7 5.6 <0.1 

3/12/97 Regular 12.0 <5 6.8 18.0 12 <0.S 

6/12/97 Regular 1900.0 1400.0 410.0 310.0 7.8 7.4 

9/11/97 Regular 11.0 1.3 3.4' <1 1 <0.1 

12/10/97 Regular 3.0 4-2 1.2 3.9 1.7 0.14 

3/23/98 Regular 3.6 <1 4.0 <1 <0.2 <0.1 

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

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

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

3/10/1999 Regular 2500.0 930.0 590.0 1400.0 11.0 13 

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

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

8/19/93 Regular <2 3.0 <2 <2 NA NA 

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

5/3/95 Regular 52.0 3.4 0.7 2.8 NA NA 

8/1/95 Regular 22.0 2.2 0.9 2.8 - NA <0.1 

11/15/95 Regular 8.4 0.8 <0.3 0.9 NA <0.1 

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

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

5/31/96 Regular 29.0 83.0 10.0 21.0 NA 0.25 

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

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

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

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

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

12/10/97 Regular <1 <1 <1 < 1 <0.2 <0.1 

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

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

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

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

3/9/1999 Regular <i.o <1.0 <1.0 <1.0 4.7 <0.1 

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

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

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

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

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

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

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

3/8/2001 Regular < 1 <1 < 1 < 1 1.2 <0.1 
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Table 5 
Cumulative BTEX and TPH Analytical Results for Groundwater Samples 

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

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

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

MW-7 6721/2001 Regular 3.1 <1 <1 <1 <0.22 <0.1 

(cont.) 9/10/2001 Regular <1 <1 <1 <1 <0.33 <0.1 
12/6/2001 Regular <1 <1 <1 <1 1.3 <0.1 

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

6718/2002 Regular <1 < 1 <1 <1 <0.2 <0.1 
9/16/2002 

through - NS NS NS NS NS NS 

December 2003 
MW-8 8/10/92 Regular NS NS NS NS NA' NS 

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

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

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

5/3/95 Regular 3.0 4.9 0.8 3.7 NA NA 

8/1/95 Regular 3.1 1.2 0.5 1.6 NA < 0.001 

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

11/15/95 . Regular <0.3 0.5 <0.3 <0.6 N A  <0.1 

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

5/31/96 Regular <0.3 <0.3 <0.3 <0.6 NA <0.1 
8/23/96 Regular <0.3 <0.3 <0.3 <0.6 NA <0.1 

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

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

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

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

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

3/23/98 Regular <1 <1 < 1 <1 <0.2 <0.1 
6/23/98 Regular < 1 < 1 <1 <1 <0.2 <0.1 

9/30/1998 Regular <1.0 <1.0 <1.0 <l.O <0.20 <0.1 

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

3/9/1999 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.1 
6/10/1999 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.1 

9/13/1999 Regular <1.0 < 1.0 <1.0 <2.0 <0.20 < 0.10 
12/9/1999 ,- NS NS NS NS NS NS 
3/9/2000 Regular <1 <1 <1 <1 0.55 <0.1 
6/8/2000 - NS NS NS NS NS NS 
9/13/2000 - NS NS NS NS NS NS 
12/7/2000 

• 
NS NS NS NS NS NS 

3/8/2001 Regular < 1 < 1 <1 <1 1.6 <0.1 
6/21/2001 . - NS NS • NS NS NS NS 
9/10/2001 - NS NS NS NS NS NS 
12/6/2001 - NS NS NS NS NS NS 
3/12/2002 Regular < 1 < 1 < 1 <1 0.38 <0.1 
6/18/2002 - NS NS NS NS NS NS 
9/16/2002 
through - NS NS NS NS NS NS 

December 2003 

MW-9 4/22/93 Regular 570.0 380.0 <50 870.0 NA NA 

7/15/93 Regular 121.0 7.3 3.0 458.0 NA NA 

8/19/93 Regular 390.0 290.0 40.0 250.0 NA NA 

1/27/94 Regular 327.0 357.0 51.1 293.0 NA NA 

5/3/95 Regular 380.0 110.0 19.0 120.0 NA NA 

8/1/95 Regular 660.0 410.0 91.0 310.0 NA 6.2 
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Table 5 
Cumulative BTEX and TPH Analytical Results for Groundwater Samples 

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

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

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

MW-9 11/15/95 Regular 240.0 24.0 11.0 140.0 NA 1.5 

(com.) 11/15/95 Duplicate 170.0 18.0 10.0 120.0 NA 1.9 

2/23/% Regular 170.0 18.0 2.3 160.0 NA 4.3 

5/31/96 Regular 120.0 16.0 3.0 200.0 NA NA 

8/23/96 Regular 82.0 13.0 6.0 270.0 NA 4 

8/23/96 Duplicate 76.0 14.0 4.8 250.0 NA 4.4 

12/2/96 Regular 61.0 <25 <25 210.0 2.6 2.8 

12/2/96 Duplicate 86.0 13.0 2.4 270.0 3.7 2.9 

3/12/97 Regular 30.0 48.0 420.0 880.0 8.2 19 

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

6/12/97 Duplicate <5 <5 6.6 69.0 5.2 1.9 

9/12/97 Regular 2.1 2.3 2.1 120.0 1.2 1.9 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

9/16/2002 

through - NS NS NS NS NS NS 

December 2003 

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

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

5/4/95 Regular 980.0 15.0 11.0 84.0 NA NA 

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

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

2/23/96 Regular 810.0 23.0 27.0 44.0 NA 2.4 

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

8/23/96 Regular 290.0 3.4 6.4 13.0 NA 1.4 

12/2/96 Regular 280.0 1.3 17.0 8.0 0.94 0.97 

3/12/97 Regular 110.0 <5 17.0 <5 0.61 .0.57 

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

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

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

12/10/97 Regular 41.0 9.8 12.0 7.7 1.1 0.28 

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

3/23/98 Regular 36.0 <5 5.9 <5 1.6 <0.5 
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Table 5 
Cumulative BTEX and TPH Analytical Results for Groundwater Samples 

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

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

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

MW-10 3/23/98 Duplicate 36.0 < 1 5.3 1.3 1.7 0.18 

(cont.) 6723/98 Regular 37.0 <5 <5 <5 2.1 <0.5 

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

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

3/9/1999 Regular 28.0 <5.0 5.8 <5.0 0.92 <0.5 

6/10/1999 Regular 17.0 <1.0 <1.0 <1.0 0.30 0.16 

9/14/1999 Regular 10.0 <1.0 <1.0 <2.0 O.20 <0.10 

12/9/1999 Regular 23.0 < 1 <1 1.2 0.44 • 0.16 
3/10/2000 Regular 300.0 4.3 6.6 43.2 1.2 0.85 

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

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

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

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

6/22/2001 Regular < 1 <1 <1 <1 1.2 <0.1 
9/10/01 and 

9/18/01 
Regular 2 <1 <1 <1 2.3 <0.1 

12/6/2001 Regular No Valid Data 

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

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

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

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

3/6/2003 Regular <1 < 1 18 < 1 NA <0.1 

8/21/2003 Regular <1 <1 < 1 <1 <1 <0.1 

10/2/2003 Regular <1 <1 < 1 <1 <1.2 <0.1 

12/18/2003 Regular <1 <1 < 1 <1 0.9 <0.1 

M W - l l 1 8/19/93 Regular <2 <2 <2 <2 NA NA 

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

5/4/95 Regular <0.3 <0.3 <0.3 <0.6 NA NA 
8/1/95 Regular 44.0 29.0 5.5 13.0 NA 0.2 

11/15/95 Regular 190.0 2.8 6.2 11.0 NA 0.4 

2/23/96 Regular 49.0 1.2 0.5 4.0 NA 0.25 
5/31/96 Regular 300.0 83.0 12.0 28.0 NA 0.8 

8/23/96 Regular 100.0 1.2 0.3 • 4.7 NA 0.26 

12/2/96 Regular 970.0 <5 6.0 8.1 2 1.3 
3/12/97 Regular 130.0 <5 13.0 5.8 0.42 <0.5 
3/12/97 Duplicate 100.0 <5 10.0 5.1 0.43 <0.5 
6/12/97 Regular 150.0 23.0 19.0 <5 l . l 0.55 

9/12/97 Regular 220.0 15.0 27.0 13.0 1 0.46 
MW-11A 3/24/98 Regular 24.0 5.0 <5 <5 0.28 0.14 

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

9/30/1998 Regular 9.3 3.7 2.2 7.0 O.20 0.1 

12/10/1998 Regular 1.7 <1.0 <1.0 <1.0 <0.20 <0.1 

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

6/10/1999 Regular <1.0 <1.0 <1.0 < 1.0 <0.20 <0.10 

9/13/1999 Regular <1.0 <1.0 <1.0 <2.0 O.20 <0.10 

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

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

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

9/13/2000 Regular 1.4 <1 < 1 <1 0.36 <0.1 
12/7/00 Regular 26 < 1 < 1 3.3 0.3 0.12 

3/8/01 Regular 12 <5 <5 <5 2.2 <0.5 
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Tables 
Cumulative BTEX and TPH Analytical Results for Groundwater Samples 

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

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

MW-11A 6722/2001 Regular 1.5 < 1 <1 <1 1 <0.1 

(cont.) 9/10/2001 Regular 7.9 <1 <1 <1 1.1 <0.1 

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

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

6/18/2002 Regular 2.9 <0.1 1.3 <1 0.91 <0.1 

9/16/2002 Regular 9 <0.11 41 < 0.082 1 J 0.2 

1/9/2003 Regular 12 <1 < 1 1.2 <1.0 0.4 

3/6/2003 Regular 3.2 < 1 < 1 1.2 < 1 0.13 

8/21/2003 Regular 3.7 < 1 < 1 <1 <1 <0.1 

10/2/2003 Regular 3.7 < 1 <1 <1 <1.2 <0.1 
12/18/2003 Regular 3.4 < 1 1.1 < 1 0.63 0.28 

MW-12 3/24/98 Regular 100.0 11.0 6.0 8.0 0.29 0.41 
6/23/98 Regular 88.0 <5 <5 <5 <0.2 <0.5 
6/23/98 Duplicate 89.0 <5 <5 <5 0.31 <0.5 

9/30/1998 Regular 260.0 3.0 1.2 7.9 <0.20 0.62 
12/10/1998 Regular 160.0 <1.0 <1.0 1.2 0.21 0.36 

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

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

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

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

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

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

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

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

12/7/2000 Regular 27 <1 2.9 1.9 <0.25 <0.1 
3/8/2001 Regular 14 <1 < 1 < 1 2.1 0.1 
6/22/2001 Regular 12 < 1 < 1 <1 0.51 0.11 

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

MW-12D 7/2/1999 Regular <5 <5 <5 <5 <020 O.10 

9/14/1999 Regular <1.0 <1.0 <1.0 <2.0 <0.20 O.10 

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

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

6/8/2000 Regular < 1 < 1 <1 <1 <0.2 <0.1 
9/13/2000 - NS NS NS NS NS NS 
12/7/2000 - NS NS NS NS NS NS 
3/8/2001 - NS NS NS NS NS NS 
6/22/2001 - NS NS NS NS NS NS 
9/18/2001 Regular < 1 < 1 < 1 <1 <0.2 <0.1 

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

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

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

9/16/2002 Regular < 0.074 <0.U < 0.068 < 0.082 0.2 J <0.05 

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

3/6/2003 Regular < 1 <1 < 1 < 1 <1 <0.1 

6/20/2003 Regular < 1 <1 <1 <1 <1 <0.1 

8/21/2003 Regular < 1 <1 < 1 < 1 <1 <0.1 
. 10/2/2003 Regular < 1 < 1 <1 < 1 <1.2 <0.1 

12/18/2003 Regular <1 <1 < 1 < 1 <0.2 <0.1 

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

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

12/9/1999 Regular 430.0 16.0 410.0 40.9 0.46 3.2 
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Table 5 
Cumulative BTEX and TPH Analytical Results for Groundwater Samples 

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

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

3/10/2000 Regular 88.0 2.8 200.0 1.3 1.9 0.99 
MW-13 6/8/2000 Regular 6.0 <1 63.0 3.3 1.1 0.91 
(cont.) 9/13/2000 Regular <1.0 <1.0 3.4 <1.0 0.44 0.12 

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

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

6/22/2001 Regular <1 <1 <1 <1 0.31 <0.1 
9/10/2001 Regular < 1 <1 < 1 < 1 0.3 <0.1 
12/6/2001 Regular < 1 <1 < 1 <1 <0.2 <0.1 
3/12/2002 Regular <1 <1 <1 <1 0.84 <0.1 
6/18/2002 Regular <1 <1 <1 <1 0.3 <0.l 
9/16/2002 

through - NS NS NS NS NS NS 
December 2003 

MW-14 1/14/2001 Regular <1 < 1 <1 < 1 <0.2 <0.1 
9/1672002 Regular NA NA NA NA NA NA 
1/9/2003 Regular NA NA NA NA NA NA 

March 2003 Regular NA NA NA NA NA NA 
June 2003 Regular NA NA NA NA NA NA 

October 2003 Regular NA NA NA NA NA NA 
12/18/03 Regular NA NA NA NA NA NA 

MW-15 1/14/2001 Regular <1 <1 < 1 <1 <0.2 <0.1 
9/16/2002 Regular NA NA NA NA NA NA 
1/9/2003 Regular NA NA NA NA NA NA 

March 2003 Regular NA NA NA NA NA NA 
June 2003 Regular NA NA NA NA NA NA 

October 2003 Regular NA NA NA NA NA NA 
12/18/03 Regular NA NA NA NA NA NA 

MW-16 6/20/2003 Regular <5 <5 <5 <5 NA NA 
October 2003 Regular NA NA NA NA NA NA 

12/18/03 Regular NA NA NA NA NA NA 
6/10/1999 Regular <1.0 <1.0 <1.0 4.4 <0.2 <0.10 
9/14/1999 Regular <1.0 < 1.0 <1.0 <2.0 <0.20 <0.10 
12/9/1999 Regular <1.0 < 1.0 <1.0 <1.0 <0.2 <0.1 
3/9/2000 Regular <1.0 <1.0 <1.0 <1.0 0.25 <0.1 
6/8/2000 Regular <1.0 <1.0 <1.0 <1.0 <0.21 <0.1 
9/13/2000 Regular <1.0 < 1.0 <1.0 < 1.0 <0.2 <0.1 
12/7/2000 Well Dry (Not Sampled) During This and Subsequent Monitoring Events 

' Well plugged and abandoned 7/1/99 
NA = Not Analyzed 
NS = Not Sampled 
NS-D = Not Sampled because well was dry 

NSP = Not Sampled due to Phase-Separated Hydrocarbons 
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Table 6 
Current and Historical Nitrate, Sulfate, and Dissolved Methane Data for Monitor Wells MW-5, 

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

BJ Services Company, U.S.A. 

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

(mg/L) 

3/23/1998 3.87 190 < 0.0012 
3/9/1999 <0.1 195 < 0.0012 

6/10/1999 4.73 209 < 0.0012 

9/14/1999 4.3 210 < 0.0012 
12/9/1999 4.2 210 < 0.0012 
3/9/2000 5.3 260 < 0.0012 

6/8/2000 . 4.7. 240 < 0.0012 
9/13/2000 3.93 200 < 0.0012 

12/7/2000 3.27 160 < 0.0012 
3/8/2001 3.24 180 < 0.0012 

MW-5 6/21/2001 2.74 150 0.0017 
9/10/2001 NA ( 2 ) 130 < 0.0012 
12/6/2001 2.38 120 < 0.0012 
3/12/2002 2.98 120 < 0.0012 
6/18/2002 2.56 110 0.002 
9/16/2002 2.4 105 0.002 
1/9/2003 2.1 97 0.004 
3/6/2003 2.75 110 < 0.0012 
8/21/2003 2.4 100 < 0.0012 
10/2/2003 2.5 100 <0.0012 

12/18/2003 2.5 110 <0.0012 
3/23/1998 0.07 320 0.91 
6/23/1998 <0.1 325 0.55 
9/30/1998 <0.1 204 0.81 
12/10/1998 <0.1 180 0.091 

3/9/1999 <0.1 
142 

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

0.035 

9/14/1999 <0.10 160 0.0049 
12/9/1999 0.49 170 0.0039 

MW-10 3/10/2000 0.1 160 0.0056 
6/8/2000 <0.1 150 0.031 
9/13/2000 <0.1 160 0.031 
12/7/2000 <0.1 190 0.17 
3/8/2001 <0.1 270 < 0.0012 

6/22/2001 <0.1 ~ 270 0.044 
9/10/2001 NA NA NA 
3/12/2002 <0.1 230 NA 
6/18/2002 <0.1 240 0.007 
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Table 6 
Current and Historical Nitrate, Sulfate, and Dissolved Methane Data for Monitor Wells MW-5, 

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

BJ Services Company, U.S.A. 

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

(mg/L) 
MW-10 9/16/2002 <0.03 318 0.006 
(cont.) 1/9/2003 <0.1 280 0.0024 

3/6/2003 <0.1 270 0.0031 
8/21/2003 0.21 350 < 0.0012 
10/2/2003 0.11 360 <0.0012 
12/18/2003 0.28 350 O.OO 12 
3/23/1998 <0.05 190 0.14 
6/23/1998 <0.1 225 0.11 
9/30/1998 0.4 196 0.043 
12/10/1998 0.7 188 0.033 

3/10/1999 
<0.1 164 

0.094 3/10/1999 
<0.1<4) 

2 2 7 <3) 
0.094 

6/10/1999 <0.1 181 0.0036 
9/13/1999 0.22 250 < 0.0012 
12/9/1999 <0.1 290 0.0079 
3/9/2000 0.11 270 0.037 
6/8/2000 <0.1 240 0.0069 
9/13/2000 <0.1 320 < 0.0012 

MW-11A 12/7/2000 <0.1 260 0.0096 
3/8/2001 <0.1 330 0.0028 

6/22/2001 <0.1 180 0.0074 
9/10/2001 NA 280 < 0.0012 
12/6/2001 <0.1 240 0.0041 
3/12/2002 <0.1 350 0.0044 
6/18/2002 <0.1 560 0.0028 
9/16/2002 0.3 383 < 0.0012 
1/9/2003 <0.5 290 0.0063 
3/6/2003 <0.1 290 0.0044 
8/21/2003 0.68 340 < 0.0012 
10/2/2003 1.4 350 < 0.0012 

12/18/2003 <0.1 320 O.0012 
3/23/1998 < 0.05 240 < 0.0012 
6/23/1998 <0.1 240 < 0.0012 
9/30/1998 <0.1 168 < 0.0012 
12/10/1998 <0.1 202 < 0.0012 

MW-12 3/10/1999 
<0.1 137 

< 0.0012 MW-12 3/10/1999 
<0.1(4> 1 9 3 0 ) < 0.0012 

6/10/1999 <0.1 217 < 0.0012 
9/14/1999 <0.10 230 < 0.0012 
12/9/1999 <0.1 180 < 0.0012 
3/10/2000 <0.1 210 < 0.0012 
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Table 6 
Current and Historical Nitrate, Sulfate, and Dissolved Methane Data for Monitor Wells MW-S, 

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

BJ Services Company, U.S.A. 

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

(mgA.) 
MW-12 6/8/2000 <0.1 220 < 0.0012 
(cont.) 9/13/2000 <0.1 240 < 0.0012 

12/7/2000 <0.1 260 < 0.0012 
3/8/2001 <0.1 300 < 0.0012 
6/22/2001 <0.1 360 0.0021 
9/10/2001 Well Dry (Not Sampled) During This and Subsequent Monitoring Events 
9/18/2001 NA 190 < 0.0012 
12/6/2001 <0.1 200 < 0.0012 
3/12/2002 <0.1 200 < 0.0012 
6/18/2002 <0.1 180 0.0012 
9/16/2002 0.06 172 < 0.0012 

MW-12D 1/9/2003 <0.1 150 0.005 
3/6/2003 0.705 170 0.0038 

6/20/2003 <0.1 160 < 0.0012 
8/22/2003 <0.1 160 < 0.0012 
10/2/2003 <0.1 140 < 0.0012 
12/18/2003 <0.1 160 O.OO 12 

( " - By EPA Method 300, except as noted 
< J > - NA indicates not analyzed 
0 > -By EPA Method 375.4 
( 4 > - By EPA Method 353.3 
<5> - NS-D indicates not sampled (well dry) 
mg/L = milligrams per liter 
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APPENDIX A 

Groundwater Sampling Forms 



13 R 0 W N A N ii 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL IP:>fo*/--r . 
1. PROJECT INFORMATION 

ProjectNumfaBr. f > % ! ? ̂  Task wumber 0 f 

CBant '&f~ ••- r". •• • 

Project Lc 

IwlLLbAtA 

Personnel:. 
Weather 

Time:. 

Carina Uatnetan ' 2 ^ " \ hahea Type: (iPVC astrinton OGafc.SM • Teflon© a Otter 

Type: npvc n maWn • Tatar* a Other. | 

T o i l ' i U t f W d ^ - f V ' f a a l ' from: b Tap of WM Caring (TOC) O Top c*Prolac8w Coring ̂ O t a c / / f T ^ o V ^ ^ C 

Depth to State Water. ? S^feet : b Top of Wei Caring (TOC) O Top ofrtotaofce Caring O Otar. 

DMBHI ID Product • feet froni: $j Top of VIM Caring (TOC) O Top of PnMwa Caring Qatar 

Lanofliof WakrCctumn:* • YiTtoBt WeB Volume: P - 3<+qL ol SemenadtntarvalmomOBj^&'-. f 0 ' ' 

P a ^ W i a ^ f 8 - ̂ t a e i ) .5 ^ . V - i | . f i v 7»%^s^a taa*B? 

3. PURGE DATA , 
o. u ^ , B B ^ . 8 t e ^ ^ D Bladder Pump • rSubmorriMaPurap 04-Si*rrmUePump 
FurgeMemoo: Qce*«n*gBlPun» QParWaBePump OlrianMLBPumaOOmar • 

Materials: Purnp/Bafler Q • PVC QTi 

RoDaTTubtng 

Was well purged dry? 

• Prepared Oftfiaa QFlaMCtoarNd O 
Polyathytane QPorypropytane a Tattoo© O OBwr. 
tlntenlad OPrepomdOIIBta QFUd 

Y«a GT'NO ~7 3. H*t±\ Jri<r 

~t> Vol" i 
7^. T5? 

4. SAMPLING DATA 
srMar.SBK^. ' OBIaditorPump • 7 Sutwrmfcte Pump a4*Si*men*toPump 

rvwutoutej: Qpgn^atePump DtoarMUnPiirnp QOther. 

.Materials: PurroWBaJtef ° * 

Materials: Ti 

Stanton QPVC • Teflon© • Other 
ftxtonad a Prepared 00-8ae OFWdCtoanad QDiaposable 
Polyethylene O Porypropytene • Tenon© Q Other,. 
Dedfcatad • PreparedOO-SMe ORokH 

Depth to Water at Time of 

Sample I D i ^ ^ i ^ 

T — ' , ReMFBtered? • Yea O No 

Sample Time: O^^O « of Ccntalnere: £ 

Duplicate Sample Collected? O Yes a^ /No ID:_ 

6BQgJlBinicjyAniiYlT>J 

Ferrous Iron: / mo/L 

5. COMMENTS ^ ^ y / ^ ^ V ? ^ - / - 7 ^ / ? ^ - / Z f 

GenUKJn-pro^fornwIFteld Data SheeUMBC^altons 
FORM GW-1 <Mv2am-de) 



B R O W N A M ; 
C A 1. D W [; L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ,D:MU7-K>. 

1. PROJECT INFORMATION 
Prctert Number. / ^ Task Number. ° l ^ f 

C l e n t _ ^ £ l £ ± L i ^ l ^ 

Date: Time:. 

Pioject LixaQorr. 

2. WELL DATA 
c . j l l ^ 

Caatnc Diameter. 7- hchw Type: 11 Pvc a OGriv.Steri OTetor* Q Other 

Screen Dfameter__lr wchw Type: 11 pyc Q 81UMMI • QaKr. S M • TeBonB Q ahar 

Totel Depth of Waft <f?̂ > - p i feet FfOtrcj ITopof WrtCorirofTOC) • Tcpof PiotKflwCaring QOtar. 

DepPi to State Water H 'SlTfeet 

DeafttoProrJuct <-"" ' feat 

frowjiTopofWelCosingfTOC) O Top of Prancfe Caring Q Other. 

I From: p)Top of Wei Caring (TOC) • TopofPiotacjtoOaring OOflien. 

LengSi of Water O t a n m L j j j l ^ f a e t WeBVolurne: 0 * ? ? ( e*~~ Screened hnetvolflrom GSfc — 
Purrplrdakedeplr. - ftom681^3 * M ? O • ^ V ^ T c M . ^ ^ ^ - « . i e p » * ^ — O B S p - B 

3. PURGE DATA 
•OTBaBor.8hae: A OBtadoarPuap 0?«ubraerriUiPump Q4"Submerit*>PHrap 

O Prepared OfrSae Q 
PoryeCiylene Q Porypropytane OTe6onf» • 

QDeonaM OPiwared OfWat QFtoM 

Purge Method: ^ c M t ^ p u m p oparaMfcPumpObteraalUuPiimpa Other. 
„ _ i Z QStrintaw QPVC • Teoone) • 08nr__J__^/ 

^_ W 
Materials: Rp*e/TuMng 

W n v^punjedttry? «jr Yea • No Purnptng Rate:. 
2ft 

1. P dsAlU 
2. U^i:eJi y<o4':<. 

Tana Cum. Gallons 
Removed 

Spec. Turbidtty 
IV^T"^BMI •BOB 

Depth to 

gog. Cornrnente 

~7 

4. SAMPLING D A J A > 
Methodta): 

Materials: 

MatanaB. 

-afBegBrStac V • Bladder Pump • ? SubmarOHoPump O r &*merribtePump 
L ' ' n r i i i i i i • PartstaHcPump ainanWURPm QOfher. 

OStaWen QPVC QTeBone • OB»r_ 

:Tublnofl^o/g 
q Dedicated a Prepared OB-S»» anaMCteanod 

Porywthyteno Q PorypropyJene QTaaonOO 
Dedtoatod • Prepared OB-See OReMClooned 

Depth to Water at Time of San^atno:__jrZl__ 

Sample tD:/W -J& Samole Time: o f i t O 

n i l f l l l l a f c f c l 

Held RJtensd? • YOB ^ No 

#of CornBJnere:_^ 

DupBcateSampnColtected? 
Q Yea V No ID: 

Foireuei toon: rnp/L 

rxx rnp/L 

Nitrate: —A- mg/L 

Suttsts: 
/ -

mg/L 

Alkalinity: / mg/L 

/9-/A<>/>l*/hh . f r t i f ' / t / ' S , . . 

5. COMMENTS 

7 

Note: Include eornments such as well condition, odor, presence of NAPL, or other flBms not on trie nek) ctete sheet. 

GentaofvprcjoorrmWeM Data ShMLxtsVBC-eaUom 
FORM GW-1 (RevMMH-do) ' "0J~T7 Signature 



DRO W N A N r. 
C A L D W li L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: Mu)- lift. 
1. PROJECT INFORMATION 

Tim*. 

Projacl Locate: "^ 'O Weather. ^ M e t - Uls+&-t 

2.WELLbAtA 
Casino Diameter. 3 - Inches Type: A PVC a • Teton© Q Otter. 

Screen D4ameter_ Type: c PVC • • OMV.SM • TenonS • Other 

Tcte) Depth of Well: 6£ ,^'2^et 

Depth toState Water. &r°lT\ 

Frowy C Top olWol Caring (TOC) • Top of Protects* Caring O O t a r . 

feet f r o m - < Top oiwol Caring (TOC) • Top otPictacttw Oaring QCa«R_ 

Dac» to Product, .feel f"*"*.,. P Top ol Wet. Caring (TOC) • Top cf Protect Caring DOtar 

Watt Volume:t> - xVZ 

(from OS) ' S ^ V 
K f r . X * 1 ~ T Screened Interval ftrorn 6 8 * ^ > -

^ ^ ^ C t y i ^ NWe-^wenwaf-attjoW #^rMBwM»0J6gatW 
Lengh of Water C o i u f i m J L i l l X 

3. PURGE DATA ^ 
. _ 2 _ O Bladder Pump Qr8ubnaiaDtoPufnp arSubrrwnftJePump 

™ne M 8 w a / f fCenWfuootPump orwMriBt Pump QlrarBriUiPump OQtar. ' ' 
• PVC OTofan* • Otar. , • 

/ • v u u n a a O Prepared OtWoB •FtaU Cteaned 
• Pohahylene DPotypropytene OTaftarifcOi Matenate: Ropo^uWng 

Was waO purged dry? 

QDodkatad • Prepared ClfWte a HeU Cleaned 

; Yes • No Piararî RaaK. 

Eautornent Mnrlntfai 

4. SAMPLING DATA 
unihnrtf.v Waaler. S o g ^ OBtadderPump QrSubnarattoPump OrSubnarribtePump 
MUinwnaj: fa railrifeifhiini O Inert* U8 Pump O Other 

Materials: QPVC • TenonS • Other. 
" • ^ T * - ' /QDeoTeated Q Prepared OfVSaa O FWd Cleaned • 

.,„,,„,„•., T.,ij. L,_ I P na£ OPolyathytera • PorypropyJene • Teflon* • Other. 
Materials. T u H r « ^ Q D w S e a | a ( , O P l 8 p ^ o f W B o oraCtoerad • 

DenmtoWatordTlmBcrfSanTntmo: — " r^FBtered? • Yea ^ N o 

Samnte VZML/-//A SamnteTTme: 0 a of CorrtatoBre: % 

• Y e a ^ N o ID: — 
Duplicate Sample Collected? 

fiMKtrfftfBal AftltlfflK 

Ferrous Iron: '7 '8 ' mn/L 

DO: .mgA. 

Nltiate: 1 mg/L 

mg/L 

AataMty: mg/L 

5.COMMENTS 'Sf^ TrJt-J> TT3/?-.<r . j M*<*U^JbH ^ 

Nota: lnckxleconrrmaxsiKhas»^contmyi, odor, presence ofNAPL, or c*her term not c*ifoBeU data sheet. 

Gon\nc«ii»oJtfonnaVneld Data 8rteelJtta\BC^Hons 
FORM GW-1 <Rav20B«2 -do) signature 



B K 0 W N A K 

C A L D W E L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: MU-l^.P 

1. PROJECT INFORMATION 
Protect Nurr*enZLiiil_ Task Number. Off 

rjtent Aj~ facts'C<S 

Project Lccaflcn: 

ma* 

Time: / o ? P 

Weather 

DATA 
Casing Diameter, __lnchta 

Screen Dtemeter 

Total PapBiof Waft # 7 - £"& feet 

Depft to Static Water. 4,2-2-1 feet 

Depth to Product_ .feet 

Type: dlPVC OSteHan • Go*. Steal Q Teton© Q GfJter 

Type: (i PVC . OStshaan •Gatv.8teel • Teflon© • Other 

From: 11 TopolWolCa«lrq(TDC) D Top dProaK^ Casing f/anmr. 

From: 1I Tcpc*VW Cfcalng(TOC) O Topof Prate**Casing, OOften. 

From: 11 topalWalCaiing(TCC) • TopofrHotecfK«Ceateg OOBMR. 

Length of Water Cotemn:2£^ fc« WeBVc*aria:i^2^ 

Purnplrrtekeoaplh ^ «tctt\i38!\ * 
D I I D R C n A T A 

.gal Screened interval room Q81: W / * -X?/^' 
r^-24ricfiiM«-aiagam 4«ehwal>ae90aHt 

3. PURGE DATA 
_ QBaiter.8teK O Bladder Pump A?«ubmtndbtoPurnp Q^SubrnwiUaPump 
purge Metnoa: Q Ogr^a^ piinp O PuimiOc Pump7 O toorMUBPump • Other. __ 
n i^iuu p. ,.„jn..n.. OSteWaaa OPVC • Talon© • Otier ^_ ••• 
Materials. PumprBasw, ^ 0 ^ , ^ Q Propped Ofttf* QRM Cleaned 

M a t e n ^ r ^ u l ^ / ^ 1 ^ Q S S ^ O T R £ C £ 2 ^ 

WaawaOpjinjeddry? Q Yea • No P u n a n i W 

2. cA^^.^ j j r v * 4 

4. SAMPLING DATA 
• Baler.Slat• OBtoottarPumpVr Subrneia** Ptonp 04"Sia»naral*Pi«np 
O PwinaWc Pump o aienal UB Pump fa Osier. 

MaterlalsrT̂ urnVBa8er & StoWesa O PVC O Tafcna) Other ._ _ 

Methodte): 

Materials: 

oPedkated Q PiuuatodOB-Ste ajRoMOasned QOIepoBabte 
•TiddnfiAtana ^^olyettytene • Porjoropytar* • Tenant) O Other . 
i. lupn^rwjiw QOeoloatad • Preparedce«ae OFIaUCtoBiwd ttftajoaateo 

Water at Tame of Sanmflncr fc Z • ? ^ rieWTTttered? O. Yes d' No Depth tn-Water atTlrna of SanrcJncr: fc £ • ? 

Sample ID: ^ U ) - T f 2 p sample Time 

DuptJcste Sample CoBected? 
O Yea f / No ID: 

# of Contajnera: 4 

fifflnTntltfP"1 Amhiaaa 

Ferroua Iron: 3 • 3 

D a 

.rnpA. 

fv erf x, rerv - $ 7/
3// -/) i A / C 5. COMMENTS 

Ger\ram-ctroJ\form«\Fkeld Data Sr»e*<.xl»\BC-eallon« 
FORMGW-1 pew 20002-do) 



i\ K 0 W K A N l: 

C A L D W I; L 1. 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL I D : - / f 
1. PROJECT INFORMATION 

Project t t o a v b K z f ^ l ^ Task Number. O / f 

^ ^ Al jy , ' • - -
Project Uicato: -VftklAL 

2.WELLDAYA 

Time:. /•2-^4-

Weather, 

Casing Diunteter. ' "V- Inefiee Type: i i PVC aStenten OGofv.Stoej OTefens) • Otter. 

Screen Diameter. / ^ Indies Type: \ 1PVC QSteHm • OteV. Steal OTeaonB a Oater • ' •.• 

Tote) Deptti of wet: 7 7 feet From: i 1 Top of WM Casing (TOC) • TopofPiotecAmCstJng ^Ofhsn M r t ^ ' ^ ^ £2% 

Depot to Static Water, fajfttoeA From: j 1 Top of Wei Casing (TOC) • Top of Proteose Casing OOfnar 

Depth to Product ( feet From: i 1 TopofWolCaslng(TOC) • Top of Piotodfc* Casing OOtar 

Pump bifato depth.. ffrornQS) j . O ^ ^ X Z> 0*t\**t yjfgj** 2-inch 4itartMBf •asSpaVn 

3. PURGE DATA * 
Mo«h»l- W e * » . a « 2 r _ O Bladder Pump QrSubnKrcaatPump arSubrnereUePump 

rurge iwuueju. ^centrttugoJPump Centrifugal Pump OPenetalscPump O MonM LB Pump • Other. 
Q8teWin QPVC • Tatar* • Ofter, 
• OfWas • ReMCtoened Materials: Pump/Bajaw 

Materials:Roffa/TuMng ° Ptfyemytone OrPorypiap)«ms QToaonCQ 
N w m n « e n i « « v aOooloated • PreparedOftSss QReMCMoned 

Was weD purged dry? Yes • No F^aia^Rsto:. 

Tone 
Cum. Galons 

Removed PH Temp 
Spec. 
Cond. Eh 

Dtssorvad 
TurbicSty 

Depth to Water 
(TOCi CQnefllaMetaS 

Spec. 
Cond. Eh 

Dtssorvad 
TurbicSty 

: / rl * ^ \ 
— 

y 
-

4. SAMPLING DATA 

Materials: Pump/Bajer ° 

^i^-H.-v QfBaiar.Stex. a Bladder Pump OrSubmonaanPump Q4'SubrnersMePump 
Mewumej: 0 p l n a > f l , | m Pump O otter. 

QPVC QTeaonSa Other X 
aPremredOfUta a M C t e M d (BTDajposaokT 

i M o y . ' T , M n ^ i O PulyeUiytaie OWypropylene • TeBonS) Q OBw. 

Matanas. iuoiicyrwpB O D e d t a B l e d a p w p ^ o f M a a orwdCtaenad ODtepowb*. 

rtopm to Water at Tlma Samnflrto: ReU Fltered? O Yea HT'No 

S a m p l e Y D r . / ^ l ^ / ^ SamiiteTImB: / 3 3 > 4 ^ OctContalnere: / 

Dupaoate Sample Collected? 
O Y e e ^ N o ID: 

5. COMMENTS ^'i? f &,~J&frrx 

r^:mclvdeccrrrnertissucha3v^cc**&on, odor, presence of NAPL, or otoer Items rrtc* the fiekjiMaBtieet 

GentoonixoitforewtFtekl Data Sheet^teVBC^aUons 
FORM6W-1 (RavaaMC-dg) 7= 



B R 0 V. N A N i; 
C A L D W C L I. 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL IP:/% -J<T. 

1. PROJECT INFORMATION 
Project tarnber 

Client 

T i ^ Number UU3 
Project I ocaflon:. Weafter 

Tfcne: / ^ * 

2.WELLbATA 
rosing uianiaaa: ^ woras Type: 4 PVC o • Oav.Saei OT< O Orher_ 

Screen Diameter. Type: iipvc • • GsfefiteM • Teflon© • Other 

Tote) Depth of Wefl:, ML t™™- I i' Top ot Wol Castej (TOC) O Top of Protects frawg #Ofar t1/*&*"<*< fa 

From: (i Top of Wol Casing (TOC) O TopcfPtoleolwCtertra/ O0fhsr_ PapmtoS*Bte 

Depm to Product̂ . 

Length of Water'Cclfimii^^^im 

Purialttlato ^ %:lUe\<laL X £ - a 

F r o r n : I Top ot Wal Carta (TOC) O Top cfPwaclh* Casing O 

WeB Volume: O na Screened Interval (from G S t S ^ <-9 

3. PURGE DATA 
Purge Method: 2 1 . • Bladder Pump a?«ubiroNBaPump 04-8ubrnen»M»Purnp 

Pump OraHluffcPurop Q Irani* L» Pump Ot 
• StaMees QPVC OTeaor* • Otar 
• Oodkatod aPapsredOfMae a Raid Cleaned 

uMna OPofypmylono cafWwpytene OTaBows) a Other 
" QOMtettd O Prepared Ofttt* • Field Cleaned 

4. SAMPLING DATA 
U - H ^ - V ftBeaer.Sta: ^ • Bladder Pump • r SubmerafctaPurnp O r SubmeraMePump 
M B l m a ( B ' - / • PerteMb Porno • harW UR Pump • Othar. 

.Materials: Pump/Bajtfr ° • PVC OT< O Ofher_ 

Oi m - * - * * • 

Materials: 

• PedtaHcd O Prepared OB BBe Q Held Cleaned 
cTubtepyRoô  Q pP |y«**'«" QPorypnaylene OTetter* • Cither. 

• Dedteatad rjPmpowô OfM»e D f W Cleaned aoispoeablc 

Depth to Water at Time of Sampfingr. "Re^f^Wered? a Yes fê No 

Samole ID. W Sample Tbne : * of Containers: / 

D Yes j / No ID:. 
Duplicate Sample Collected? 

5. COMMENTS 

r̂ :incluoBcaw»nefiaaucnM 

Gemnon-fxoJVonnaVField Date SheetxisMBC-gallons 
FORM GW-1 <R« 2/28*2. OS) Signature 



D R O V. N A N is 
C A L D VV E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: j&nJ-/^ 

1. PROJECT INFORMATION 

Fto|ect Number:. Task Nurnsen. 

Protect Location:. 
Weather, y^-a? /c* SstsZa If / i^^c^c 

2. WELL DATA 
Casing Diameter, Type: djpvc QSteHen • Gar*. Steal • Talon© O Other. 

Screen Diameter. . inches Type: ipvc OStalnlen Otter*. Steal • Teflon© a Ooter. 

Total Depth of WeB:_ Prom: j Top of Wei Casing (TOC) Q Top of Pnaacte Casing a Otter. 

Depth toStatic Water^LZ^feet From: 1 Top of Wet Casing (TOC) • Top of Proleolhe Casing OOtajr. 

Penft to Product, .feet From: Jb TopofWttCastejfTOC) O Top of Protecha Casing Q 

Length of Water Column:ĵ ^£8_ feet WeB V o t e r n a : / ' m i Screened toterval (torn G8X. 

P . ^ ^ o a n t e (from(38) 3 / ^ ^ ^ ^ J ^ L . - , ^ ^ ' " * * 

3. PURGE DATA 
• 

Purgs Method: Z r ^ H ^ 

Matertete: PyinprBaBer 

Matertote: RoperTolrtrfc 

Was ¥« l purged dry? 

• Bladder Pump f^^ubrneralfe Pump Q4*SubniersMoPump 
• P e i a i ^ P i ^ Otra^upPump OCteter 

QPVC •Taton© O/OBisr ; _̂ • 
• Deofeetod • Prepared Off-Ste Afield Ck 

r^yateytena • Por/propylane • TeBon© • 
• naparndOtBta QRtfd Cleaned 

• Yaa No Pumping Rate:. 

TMe. QartGaflom 
Removed 

O 

PH ' Tsnip Spec. " Eh Dissolved Turbkfity Depth to Water CtfiafnwtB TMe. QartGaflom 
Removed 

O 

PH ' Tsnip Spec. Turbkfity 

A C / f f * * — 

'/g'OO /.<>-

(tot //•?/ 66<9& 
'.. -2- ff 6-7t . <5/ 

/ • ? 7 17 U ^ 

s/r*- %P - ^ -7? /7-3, 34-7* — a* 

/ ^ \ / A / V / V . ^ 

4. SAMPLING DATA . 
u ^ . . •fteaaj.Sae:, • Bladder Pump Subrnonatej Pump Q4"8urjmenjiblePump 
M o m o w ' : ^ P B J W B M C P I ™ O l r a ^ L m r ^ 

Materials: 

Materials: Tj 

PumpyBaBer • PVC OToton© • abter. 
, OOUoeani OPreparedOff-Sat QTWdClaaried •deposable 

. V . b^oryefliylene • Polypropylene O Tefton© O Otter. S 

g?*wrv*xi / ^ QeODatad • Prepared Off-Ste OFMdCloBned Sffepotabte 

nppmtn Water at Time crfSamntmc: 6 ^ T < T FteW Altered? Q Yea^nf No. 

Samola ID: /?/ ! l S - / £ Samole Time: / £ # of Containers: / 

Duplicate Sample Collected? 
Q Y e s ^ N o ID:. 

Analvsaa 

5.COMMENTS 

Note: include comments such as tvefl contWori, odor, presence of NAPL, or offier flarre not on (he 6eU dais sheet. 

6en\r«nlprof fM^ Data 8heetxis\BC-gallons 
FORM GW-1 (Rev 7tt*m • eg) Signature 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TX 77054 
(713) 660-0901 

Brown & Caldwell 
Certificate of Analysis Number: 

03120780 

Brown & Caldwell Protect Name: 
Rick Rexroad Site: 
1415 Louisiana 
Suite 2509 Site Address: Suite 2509 Site Address: 

Houston 
TX PO Number: 
77002- State: 
ph: (713)759-0999 fax: (713)308-3886 

State Cert. No.: 
Brown & Caldwell 

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

Report To: 

Fax To: 

BJ-Hobbs #12832 

Hobbs, NM 

New Mexico 

Client Sample ID Lab Sample ID Matrix Date Collected Date Received COC ID HOLD 
MW-5 03120780-01 Water 12/18/03 9:50:00 AM 12/19/03 9:30:00 AM 188096 • 
MW-11A 03120780-02 Water 12/18/03 9:30:00 AM 12/19/03 9:30:00 AM 188096 • 
MW-10 03120780-03 Water 12/18/03 9:40:00 AM 12/19/03 9:30:00 AM 188096 • 
MW-12D 03120780-04 Water 12/18/03 11:40:00 AM 12/19/03 9:30:00 AM 188096 • 
Trip Blank ' 03120780-05 Water 12/18/03 12/19/03 9:30:00 AM 188096 n 

1/5/04 

Date 

Joel Grice 

Laboratory Director 

Ted Yen 

Quality Assurance Officer 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713) 660-0901 

Case Narrative for: 

Brown & Caldwell 

Certificate of Analysis Number: 

03120780 
Report To: Proiect Name: BJ-Hobbs #12832 

Brown & Caldwell Site: Hobbs, NM 

Rick Rexroad Site Address: 
1415 Louisiana 

Suite 2509 
PO Number: 

Suite 2509 
PO Number: 

Houston 
PO Number: 

TX State: New Mexico 

77002- State Cert. No.: 
ph: (713) 759-0999 fax:(713)308-3886 Date Reported: 

The data in this report applies to the analysis of four water samples for the BJ Services site in Hobbs, New Mexico. These samples were 
received on December 19,2003, assigned to SPL Certificate of Analysis No. 03120780, and analyzed for the parameters as noted on Chain-
of-Custody No.188096. 

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

Any other exceptions associated with this report will be footnoted in the analytical result pages or the quality control summary pages. 

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

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

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

1/7/2004 

Pat Lynch 
Senior Project Manager 

Date 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TX 77054 
(713) 660-0901 

Client Sample ID MW-5 Collected: 12/18/2003 9:50 SPL Sample ID: 03120780-01 

Site: Hobbs, NM 

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

ALKALINITY (AS CACQ3), TOTAL MCL E310.1 Units: mg/L ~~ r~ 
Alkalinity, Total (As CaCQ3) 234 2 ' _1 12/30/03 12:00 j_C 2023664 

DIESEL RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics ND 0.2 ^ | 01/02/04 3:10 AM 2024953 

Surr: n-Pentacosane . 78.2 % 39-1,42 1 01/02/04 3:10 AM 2024953 

Preo Method Preb Date Preo Initials 

SW3510C 12/20/2003 7:56 K_L 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 12/27/03 0:34 AE 2019751 

Sum 1,4-Difluorobenzene 106 % 74-121 1 12/27/03 0:34 AE 2019751 
Surr. 4-Bromofluorobenzene 102 % 55-150 1 12/27/03 0:34 AE 2019751 

HEADSPACE GAS ANALYSIS MCL RSK147 Units: mg/L 
Methane ND 0.0012 1 12/22/0320:58 J_F 2011153 

ION CHROMATOGRAPHY MCL E300.0 Units: mg/L . 
Nitrogen.Nitrate (As N) 2J5. OJ 1 12/19/0317:37 CV 2006831 
Sulfate 110 4 20 12/30/0319:22 CV 2025263 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 12/27/03 0:34 AE 2019849 
Ethylbenzene ND 1 1 12/27/03 0:34 AE 2019849 
Toluene ND 1 1 12/27/03 0:34 AE 2019849 
Xylenes.Total ND 1 T 12/27/03 0:34 AE 2019849 

' Sun: 4-Bromofluorobenzene 106 % 57-157 1 12/27/03 0:34 AE 2019849 
'*' Surr: 1,4-Difluorobenzene 103 % 39-163 1 12/27/03 0:34 AE 2019849 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Llmit(MCL) 
B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportabte due to Dilution 
* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 
J - Estimated Value between MDL and PQL 

1/5/04 8:66:52 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713) 660-0901 

Client Sample ID MW-11A Collected: 12/18/2003 9:30 SPL Sample ID: 03120780-02 

Site: Hobbs, NM 

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

ALKALINITY (AS CACQ3), TOTAL MCL E310.1 Units: mg/L 
Alkalinity, Total (As CaCQ3) 386 __2 1 12/30/03 12:00 J_C 2023665 

DIESEL RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics 0.63 0 2 1 01/02/04 3:48 AM 2024955 

Sum n-Pentacosane 68.0 % 39-142 1 01/02/04 3:48 AM 2024955 

PreD Method PreD Date PreD Initials 

SW3510C 12/20/2003 7:56 K_L 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics 0.28 0.1 1 12/27/03 0:59 AE' 2019752 

Surr 1,4-Difludrobenzene 127 Ml % 74-121 1 • 12/27/03 0:59 AE 2019752 
Surr: 4-Bromofluorobenzene 105 % 55-150 1 12/27/03 .0:59. AE 2019752 

HEADSPACE GAS ANALYSIS MCL RSK147 Units: mg/L 
Methane ND 0.0012 1 12/22/03 21:07 J F 2011154 

ION CHROMATOGRAPHY MCL E300.0 Units: mg/L 
Nitrogen.Nitrate (As N) ND 0:1 1 12/19/0318:15 CV 2006834 
Sulfate 320 10 50 12/30/0319:35 CV 2025265 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene 3.4 1 1 12/27/03 0:59 AE 2019850 
Ethylbenzene 1.1 1 1 12/27/03 0:59 AE 2019850 
Toluene ND 1 1 12/27/03 0:59 AE 2019850 
Xylenes.Total ND 1 1 12/27/03 0:59 AE 2019850 

Sun: 4-Bromofluorobenzene 103 % 57-157 1 12/27/03 0:59 AE 2019850 
Surr: 1,4-Difluorobenzene 91.8 % 39-163 1 12/27/03 0:59 AE 2019850 

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 Unreportabte due to Dilution 
* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 
J - Estimated Value between MDL and PQL 

1/5/04 8:56:52 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID MW-10 Collected: 12/18/2003 9:40 SPL Sample ID: 03120780-03 

Site: Hobbs, NM 

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

ALKALINITY (AS CACQ3), TOTAL MCL E310.1 Units: mg/L 
Alkalinity, Total (As CaC03) 279 12/30/0312:00 J_C 

DIESEL RANGE ORGANICS MCL SW8015B Units: mg/L 

2023666 

Diesel Range Organics 0.85 0.25 1 01/02/04 4:26 AM 2024956 
Surr: n-Pentacosane 67.8 % 39-142 01/02/04 4:26 AM 2024956 

PreD Method PreD Date PreD Initials 

SW3510C 12/20/2003 7:56 K_L 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics ND 0.1 1 12/27/031:26 AE 2019753 

Surr: 1,4-Difluorobenzene 107 % 74-121 12/27/031:26 AE 2019753 
Sum 4-Br6mofluorbbenzene 119 % 55-150 12/27/031:26 AE 

HEADSPACE GAS ANALYSIS MCL RSK147 Units: mg/L 

2019753 

Methane ND 0.0012 12/22/03 21:27 J_F 

ION CHROMATOGRAPHY MCL E300.0 Units: mg/L 

2011158 

Nitrogen.Nitrate (As N) 0.28 0.1 12/19/03 18:27 CV 2006835 
Sulfate 350 20 100 12/30/03 19:48 CV 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L. 

2025266 

Benzene ND 1 12/27/031:26 AE 2019852 
Ethylbenzene ND 12/27/031:26 AE 2019852 
Toluene ND 12/27/031:26 AE 2019852 
Xylenes.Total ND 1 12/27/031:26 AE 2019852 

Sum 4-Bromofluorobenzene 105 % 57-157 12/27/03 1:26 AE 2019852 
Surr: 1,4-Difluorobenzene 98.6 % 39-163 12/27/031:26 AE 2019852 

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

B - Analyte detected in the associated Method Blank 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 

>MCL - Result Over Maximum Contamination Limit(MCL) 

D - Surrogate Recovery Unreportable due to Dilution 

Ml - Matrix Interference 

1/5/04 8:56:53 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID MW-12D Col lected: 12/18/2003 11:40 SPL Sample ID: 03120780-04 

Site: Hobbs, NM 

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

ALKALINITY (AS CACQ3), TOTAL MCL E310.1 Units: mg/L 
Alkalinity, Total (As CaCQ3) ^189 2 1 12/30/03 12:00 J_C 2023667 

DIESEL RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics, ND 0 2 1 01/02/04 5:05 AM 2024957 

Sum n-Pentacosane 77.2 % 39-142 1 01/02/04 5:05 AM 2024957 

PreD Method Prep Date PreD Initials 

SW3510C 12/20/2003 7:56 K_L 

GASOLINE RANGE ORGANICS MCL SW8015B Units: mg/L 
Gasoline Range Organics' NO 0.1 1 12/27/031:51 AE 2019J54 

Sum i,4-Difluordbehzene 105 % 74-121 1 12/27/03 1:51 AE 2019754 
Sum 4-Brornofluorobenzehe 105 % 55-150 1 12/27/03 1:51 AE 2019754 

HEADSPACE GAS ANALYSIS MCL RSK147 Units: mg/L 
Methane ND 0.0012 1 12/22/0321:36 J_F 2011157 

• »ON CHROMATOGRAPHY MCL E300.0 Units: mg/L ~~~ 
Nitrogen.Nitrate (As N) , ND 0.1 , 1 12/19/0318:40 CV 2006836 

Sulfate 160 4 20 12/30/03 20:26 CV 2025270 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 12/27/031:51 AE 2019853 
Ethylbenzene , . ,.ND , \ 1 1 . 12/27/031:51 AE 2019853 
Toluene' ND 1__ _ 1 12/27/031:51 AE 2019853 
Xylenes.Total ND 1 ' 1 12/27/03 1:51 AE 2019853 

Sum 4-Bromofluorobenzene 99.3 % 57-157 1 12/27/031:51 AE 2019853 
"Sum 1,4-Difluorobenzene 98.7 % 39-163 1 12/27/031:51 AE 2019853 

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

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

* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 

J - Estimated Value between MDL and PQL 
1/5/04 8:56:53 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)660-0901 

Client Sample ID Trip Blank Col lected: 12/18/2003 0:00 SPL Sample ID: 03120780-05 

Site: Hobbs, NM 

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

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 12/27/032:17 AE 2019855 
Ethylbenzene ND 1 1 12/27/03 2:17 AE 2019855 
Toluene ND 1 1 12/27/03 2:17 AE 2019855 
Xylenes.Total ND 1 1 12/27/03 2:17 AE 2019855 

Sum 4-Bromofluorobenzene 98.4 % 57-157 1 12/27/03 2:17 AE 2019855 
Sum 1,4-Difluorobenzene 94.7 % 39-163 1 12/27/03 2:17 AE 2019855 

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

B - Analyte detected in the associated Method Blank 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 

>MCL - Result Over Maximum Contamination Limit(MCL) 

D - Surrogate Recovery Unreportable due to Dilution 

Ml - Matrix Interference 

1/5/04 8:56:54 AM 



Quality Control Documentation 

1/5/04 8:56:55 AM 



Analysis: 
Method: 

Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ-Hobbs #12832 

Diesel Range Organics 
SW8015B 

WorkOrder: 

Lab Batch ID: 
03120780 
34298 

Method Blank 

RunID: HP_V_03i23iE-2024944 Units: mg/L 

Analysis Date: 12/31/200319:32 Analyst: AM 

Preparation Date: 12/20/2003 7:56 Prep By: K_L Method SW3510C 

Analyte Result Rep Limit 
Diesel Ranqe Organics ND 0.20 

Sum n-Pentacosane 94.8 18-120 

Samples in Analytical Batch: 

Lab Sample ID 

03120780-01B 

03120780-02B 

03120780-03B 

03120780-04B 

Client Sample ID 
MW-5 
MW-11A 
MW-10 
MW-12D 

Laboratory Control Sample (LCS) 

RunID: HP_V_03i23lE-2024946 Units: ' mg/L 

Analysis Date: 12/31/2003 20:10 Analyst: AM 

Preparation Date: 12/20/2003 7:56 Prep By: K_L Method SW3510C 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Umit 

Upper 
Umit 

Diesel Range Organics 2.5 2.13 85 21 130 

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

Sample Spiked: 03120820-01 
RunID: HP_V_031231E-2024949 

Analysis Date: 12/31/2003 21:26 
Preparation Date: 12/20/2003 7:56 

Units: mg/L 
Analyst: AM 
Prep By: K_L Method SW3510C 

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 0.666 5 2.43 35.2 5 2.55 37.7 5.04 39 13 130 

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

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

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

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

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 



Analysis: 

Method: 

Quality Control Report 

Headspace Gas Analysis 
RSK147 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ-Hobbs #12832 

WorkOrder: 

Lab Batch ID: 
03120780 
R100842 

Method Blank 

RunID: VARC_031222C-2011143 Units: mg/L 

Analysis Date: 12/22/200318:30 Analyst: J_F 

Analyte Result Rep Limit 
Methane ND 0.0012 

Samples in Analytical Batch: 

Lab Sample ID 
03120780-01D 
03120780-02D 
03120780-03D 
03120780-04D 

Client Sample ID 
MW-5 

MW-11A 

MW-10 

MW-12D 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

VARC_031222C-2011144 

12/22/200318:40 
Units: mg/L 
Analyst: J_F 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Methane 1000 823 82 70 130 

Sample Duplicate 

Original Sample: 03120666-01 
RunID: VARC_031222C-2011145 Units: mg/L 

•/ Analysis Date: 12/22/200318:51 Analyst: J_F 

Analyte Sample DUP RPD RPD 
Result Result Umit 

Butane ND ND 0 50 
Ethane ND ND 0 50 
Ethylene ND ND 0 50 
Isobutane ND ND 0 50 
Methane ND ND 0 50 
Propane ND ND 0 50 
Propylene ND ND 0 50 

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

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

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

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

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 



Analysis: 
Method: 

Quality Control Report 

Gasoline Range Organics 
SW8015B 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713) 660-0901 

Brown & Caldwell 
BJ-Hobbs #12832 

WorkOrder: 
Lab Batch ID: 

03120780 

R101220 

Method Blank 

RunID: HP_S_031226B-2019738 Units: mg/L 

Analysis Date: 12/26/2003 18:05 Analyst: AE 

Analyte Result Rep Limit 
Gasoline Hanqe Organics ND 0.10 

Surr 1,4-Difluorobenzene 98.3 74-121 
Surr 4-Bromofluorobenzene 100.0 55-150 

Samples in Analytical Batch: 

Lab Sample ID 
03120780-01A 
03120780-02A 
0312078OO3A 
03120780-04A 

Client Sample ID 
MW-5 
MW-11A 
MW-10 
MW-12D 

Laboratory Control Sample (LCS) 

RunID: HP_S_031226B-2019735 Units: mg/L 

Analysis Date: 12/26/200313:25 Analyst: AE 

Analyte Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

Gasoline Range Organics 1 1 100 70 130 

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

Sample Spiked: 03120727-04 
RunID: HP_S_031226B-2019736 Units: mg/L 

Analysis Date: 12/26/2003 17:13 Analyst: AE 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS 
Result 

MS% 
Recovery 

MSD 
Spike 
Added 

MSD 
Result 

MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

3asoline Range Organics 0.541 0.9 1.71 130 0.9 1.53 110 10.9 36 36 160 

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

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

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

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

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 



Quality Control Report 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)660-0901 

Brown & Caldwell 
BJ-Hobbs #12832 

Analysis: 

Method: 

Purgeable Aromatics 
SW8021B 

WorkOrder: 

Lab Batch ID: 

03120780 

R101225 

Method Blank 

RunID: HP_S_031226A-2019827 Units: ug/L 

Analysis Date: 12/26/2003 18:05 Analyst: AE 

Samples in Analytical Batch: 

Analyte Result Rep Limit 
Benzene ND 1.0 
Ethylbenzene ND 1.0 
Toluene ND 1.0 
Xylenes.Total ND 1.0 

Surr. 1,4-Difluorobenzene 97.6 39-183 
Surr 4-Bromofluorobenzene 108.6 57-157 

Lab Sample ID 
03120780-01A 
03120780-02A 
03120780-03A 
03120780-04A 
03120780-05A 

Client Sample ID 
MW-5 
MW-11A 

MW-10 
MW-12D 

Trip Blank 

Laboratory Control Sample (LCS) 

RunID: ' HP_S_031226A-2019817 Units: ug/L 

Analysis Date: 12/26/2003 12:59 Analyst AE 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Benzene 50 48.9 98 81 125 
Ethylbenzene 50 48.4 97 85 119 
Toluene 50 49.1 98 87 120 
Xylenes.Total 150 145.3 97 83 122 

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

Sample Spiked: 03120727-01 
RunID: HP_S_031226A-2019820 Units: ug/L 
Analysis Date: 12/26/2003 16:21 Analyst AE 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS 
Result 

MS% 
Recovery 

MSD 
Spike 
Added 

MSD 
Result 

MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Benzene ND 20 20.5 98.6 20 20.2 97.0 1.56 26 43 . 155 

Ethylbenzene ND 20 20.1 101 20 19.4 97.1 3.64 34 51 142 

Toluene ND 20 19.6 97.9 20 18.6 92.9 5.21 25 57 142 

Xyfenes.Total ND 60 60.7 101 60 58.2 97.0 4.21 27 47 154 

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

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

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

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

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 1 ( 



, Analysis: 

Method: 

Quality Control Report 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713) 660-0901 

Brown & Caldwell 
BJ-Hobbs #12832 

lon Chromatography 

E300.0 

WorkOrder: 

Lab Batch ID: 
03120780 

R100656 

Method Blank 

RunID: IC1_031219A-2006B27 Units: mg/L 

Analysis Date: 12/19/200316:46 Analyst: CV 

Samples in Analytical Batch: 

Analyte Result Rep Limit 
Nitroqen.Nitrate (As N) ND 0.10 

Lab Sample ID 
03120780-01C 
03120780-02C 
03120780-03C 
03120780-04C 

Client Sample ID 
MW-5 
MW-11A 
MW-10 
MW-12D 

Laboratory Control Sample (LCS) 

RunID: 

Analysis Date: 

IC1_031219A-2006828 

12/19/2003 16:59 
Units: mg/L 
Analyst: CV 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Nitrogen.Nitrate (As N) 10 10.5 105 80 120 

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

Sample Spiked: 03120780-01 
RunID: IC1_031219A-2006832 Units: mg/L 

Analysis Date: 12/19/2003 17:49 Analyst: CV 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS 
Result 

MS% 
Recovery 

MSD 
Spike 
Added 

MSD 
Result 

MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Nitrogen.Nitrate (As N) 2.46 10 13.3 109 10 13.3 109 0.00150 20 80 120 

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

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

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

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

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 



Analysis: 

Method: 

Quality Control Report 

Alkalinity (as CaC03), Total 

E310.1 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713)660-0901 

Brown & Caldwell 
BJ-Hobbs #12832 

WorkOrder: 

Lab Batch ID: 

03120780 

R101404 

Method Blank 

RunID: WET.031230S-2023656 Units: mg/L 

Analysis Date: 12/30/2003 12:00 Analyst: J_C 

Samples In Analytical Batch: 

Analyte Result Rep Limit 
Alkalinity, Total (As CaC03) ND 2.0 

Lab Sample ID 

03120780-01C 

03120780-02C 

03120780-03C 

03120780-04C 

Client Sample ID 

MW-5 

MW-11A 

MW-10 

MW-12D 

Laboratory Control Sample (LCS) 

RunID: 
Analysis Date: 

WET_031230S-2023658 

12/30/2003 12:00 

Units: mg/L 

Analyst: J_C 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Alkalinity, Total (As CaC03) 101 98.5 98 90 110 

Sample Duplicate 

Original Sample: 03120713-01 
RunID: WET_031230S-2023659 Units: mg/L 

Analysis Date: 12/30/200312:00 Analyst: J_C 

Analyte Sample 
Result 

DUP 
Result 

RPD RPD 
Limit 

Alkalinity, Total (As CaC03) 408 407.9 0 20 

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

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

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

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

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 1 



Analysis: 
Method: 

Quality Control Report 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ-Hobbs #12832 

lon Chromatography 
E300.0 

WorkOrder: 
Lab Batch ID: 

03120780 
R101495 

Method Blank 

RunID: IC1_031230A-2025235 Units: mg/L 

Analysis Date: 12/30/2003 13:09 Analyst: CV 

Analyte Result Rep Limit 
Sulfate ND 0.20 

Samples in Analytical Batch: 

Lab Sample ID 

03120780-01C 
03120780-02C 
03120780-03C 
03120780-04C 

Client Sample ID 

MW-5 

MW-11A 

MW-10 

MW-12D 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

IC1_031230A-2025236 Units: mg/L 

12/30y2003 13:21 Analyst: CV 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Sulfate 10 10.4 104 80 120 

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

Sample Spiked: 03120713-03 

RunID: IC1_031230A-2025243 Units: mg/L 

Analysis Date: 12/30/200316:00 Analyst: CV 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS 
Result 

MS% 
Recovery 

MSD 
Spike 
Added 

MSD 
Result 

MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Sulfate 0.838 10 12.1 112 10 11.9 111 1.27 20 80 120 

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

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

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

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

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 



Sample Receipt Checklist 

And 
Chain of Custody 

1/5/04 8:57:00 AM 
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HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713)660-0901 

Sample Receipt Checklist 

Workorder: 03120780 Received By: RE 

Date and Time Received: 12/19/03 9:30:00 AM Carrier name: Fedex-Standard Overnight 

Temperature: 3.8°C . Chilled by: Water Ice 

-j Shipping container/cooler in good condition? 

2 Custody seals intact on shlppping container/cooler? 

g Custody seals Intact on sample bottles? 

4 Chain of custody present? 

5 Chain of custody signed when relinquished and received? 

g Chain of custody agrees with sample labels? 

•j Samples fn proper container/bottle? 

g Sample containers intact? 

Q Sufficient sample volume for indicated test? 

1Q All samples received within holding time? 

-| -j Container/Temp Blank temperature in compliance? 

12. Water - VOA vials have zero headspace? 

•j g Water - pH acceptable upon receipt? 

Yes 0 N o D Not Present • 

Yes 0 NoD Not Present • 

Yes • NoD Not Present 0 

Yes 0 NoD 

Yes 0 NoD 

Yes 0 N o D 

Yes 0 NoD 

Yes 0 N o D 

Yes 0 N o D 

Yes 0 No D 

Yes 0 N o D 

Yes 0 No D Not Applicable D 

Yes 0 No D Not Applicable D 

SPL Representative: 

Client Name Contacted: 

Non Conformance 
Issues: 

Client Instructions: 

Contact Date & Time: 

1/5/04 8:57:02 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713) 660-0901 

Brown & Caldwell 

Certificate of Analysis Number: 
03120777 

Report To: 

Fax To: 

Brown & Caldwell Proiect Name: BJ-Hobbs/12832 

Rick Rexroad Site: Hobbs, NM 
1415 Louisiana 

Site: Hobbs, NM 

Suite 2509 Site Address: Suite 2509 Site Address: 

Houston 
TX PO Number: 
77002- State: New Mexico 
ph: (713) 759-0999 fax: (713) 308-3886 

State Cert. No.: 
Brown & Caldwell 

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

Client Sample ID Lab Sample ID Matrix Date Collected Date Received COC ID HOLD 
MW-14 03120777-01 Water 12/18/03 12/19/03 9:30:00 AM 188100 • 
MW-15 03120777-02 Water 12/18/03 12/19/03 9:30:00 AM 188100 • 
MW-16 03120777-03 Water 12/18/03 12/19/03 9:30:00 AM 188100 • 

1/5/04 

Date 

Joel Grice 

Laboratory Director 

Ted Yen 

Quality Assurance Officer 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713)660-0901 

Case Narrative for: 

Brown & Caldwell 

Certificate of Analysis Number: 

03120777 
Rec-ort To: Protect Name: BJ-Hobbs/12832 

Brown & Caldwell Site: Hobbs, NM 

Rick Rexroad Site Address: 

1415 Louisiana 

Suite 2509 
Houston 

PO Number: 

TX State: New Mexico 

77002- State Cert. No.: 
ph: (713) 759-0999 fax: (713) 308-3886 Date Reported: 

The data in this report applies to the analysis of three water samples for the BJ Services site in Hobbs, New Mexico. These samples were 
received on December 19, 2003, assigned to SPL Certificate of Analysis No. 03120777, and analyzed for the parameters as noted on Chain-
of-Custody No.188100. 

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

Any other exceptions associated with this report will be footnoted in the analytical result pages or the quality control summary pages. 

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

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

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

1/7/2004 

Date 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID MW-14 Collected: 12/18/2003 0:00 SPL Sample ID: 03120777-01 

Site: Hobbs, NM 

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

CHLORIDE, TOTAL MCL E325.3 Units: mg/L 
Chloride 123 2 2 12/30/03 18:00 RA 2025391 

I 
I 

I 

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

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 
* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 
J - Estimated Value between MDL and PQL 

1/5/04 8:54:52 AM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713)660-0901 

Client Sample ID MW-15 Collected: 12/18/2003 0:00 SPL Sample ID: 03120777-02 

Site: Hobbs, NM 

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

CHLORIDE, TOTAL MCL E325.3 Units: mg/L 
Chloride 263 . 5 5 12/30/0318:00 RA 2025394 

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

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

* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 

J - Estimated Value between MDL and PQL 
1/5/04 8:54:53 AM 



Chloride 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713)660-0901 

Client Sample ID MW-16 Collected: 12/18/2003 0:00 SPL Sample ID: 03120777-03 

Site: Hobbs, NM 

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

CHLORIDE, TOTAL MCL E325.3 Units: mg/L 
823 10 10 12/30/0318:00 RA 2025395 

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

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 
* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 
J - Estimated Value between MDL and PQL 

1/5/04 8:54:53 AM 
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Quality Control Documentation 

1/5/04 8:54:56 AM 



Analysis: 

Method: 

Quality Control Report 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713) 660-0901 

Brown & Caldwell 
BJ-Hobba/12832 

Chloride, Total 
E325.3 

WorkOrder: 

Lab Batch ID: 
03120777 
R101502 

Method Blank 

RunID: WET_03l230X-2025387 Units: mg/L 

Analysis Date: 12/30/200318:00 Analyst: RA 

Samples in Analytical Batch: 

Lab Sample ID 

03120777-01A 

03120777-02A 

03120777-03A 

Analyte Result Rep Limit 
Chloride ND 1.0 

Client Sample ID 

MW-14 

MW-15 

MW-16 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

WET_031230X-2025389 Units: mg/L 

12/30/200318:00 Analyst: RA 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Chloride 78 77.05 99 90 110 

Matrix Spike (MS) I Matrix Spike Duplicate (MSD) 

Sample Spiked: 03120777-01 

RunID: WET.031230X-2025392 Units: mg/L 

Analysis Date: 12/30/200318:00 Analyst: RA 

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

Added Added 

Dhloride 122.6 100 220.7 98.07 100 220.7 98.07 0 20 85 115 

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

B - Analyte detected In the associated Method Blank D - Recovery Unreportabte due to Dilution 

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

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

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 



Sample Receipt Checklist 

And 
Chain of Custody 

1/5/04 8:55:00 AM 



SPL, Inc. 188100 
Analysis Request .&. Chain of Custody Record page / of j | 

Cbtat Nunc: f~0Mh 4K. C we 11 

CHert Contact: r u ' g j k d c X r o e j U .. 

rBOfca rtuniDcr: i 2.8.33. 
PioypLt Location: 

Invoice To: 

SAMPLE ID DATE TIME comp grab 

matrix 

S o 
if « 

c/> O 
V 

- "if 
V) 

bottle 
- CA 

3 
"So 
\-

e 3 «« > 
B II. 

o 

a. "So 
cu O 

s i ze 

13 
"> 
II 

O 

o 
o 

« 
II vO 
w 
— o 
—< oo 
a II 

—i CO 

pres. 

CO ; • 

O z $ 
X o 
a I' 

CM O 

O 
U CN 
X X 
o a 
—> cn 

as 

C 
o 

U 

z 

Requested Analysis 

T lA/ 
/ l - ' l S - o ^ 

~7 
J2£ 

P 

Guetu/Consuhant Remarks: Laboratory remarks: intact? Q Y Q N 

Requested TAT 

24hr Q 7Zhr Q 

48hr Q Standard ( v f 

Other Q 

Special Reporting Requirements Fax Results Q Raw Data Q 

Standard QC Q Level 3 QC Q Level 4 QC Q 

Special Detection Unrils (specify): PM review (initial): Requested TAT 

24hr Q 7Zhr Q 

48hr Q Standard ( v f 

Other Q 

1. Relinquished by Sampler: date time 
./•6»o O 

2. Rozivui fay; 

Requested TAT 

24hr Q 7Zhr Q 

48hr Q Standard ( v f 

Other Q 

3. Rj£mniishcd by: date time 

Requested TAT 

24hr Q 7Zhr Q 

48hr Q Standard ( v f 

Other Q 5. Relinquished by: date time 

459-Hugtes Drive, Traverse City, MI 49684 (616) 947-5777 f&3 7f^ 50 5^ a 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713)660-0901 

Sample Receipt Checklist 

Workorder: 03120777 Received By: R_R 

Date and Time Received: 12/19/03 9:30:00 AM Carrier name: FedEx 

Temperature: 4.2°C Chilled by: Water Ice 

-j Shipping container/cooler in good condition? 

2 Custody seals intact on shippplng container/cooler? 

g Custody seals intact on sample bottles? 

4_ Chain of custody present? 

5 Chain of custody signed when relinquished and received? 

g a Chain of custody agrees with sample labels? 

7 Samples In proper container/bottle? 

g_ Sample containers intact? 

g Sufficient sample volume for indicated test? 

-| Q All samples received within holding time? 

-f -| Container/Temp Blank temperature in compliance? 

•J 2 . Water - VOA vials have zero headspace? 

-j 3 Water - pH acceptable upon receipt? 

Yes 0 

Yes • 

Yes • 

Yes 0 

Yes 0 

Yes 0 

Yes 0 

Yes 0 

Yes 0 

Yes 0 

Yes 0 

Yes • 

Yes • 

N o D 

N o D 

N o D 

N o D 

N o D 

N o D 

N o D 

N o D 

N o D 

N o D 

N o D 

N o D 

N o D 

Not Present D 

Not Present 0 

Not Present 0 

Not Applicable 0 

Not Applicable 0 

SPL Representative: 

Client Name Contacted: 

Non Conformance 
Issues: 

Client Instructions: 

Contact Date & Time: 

1/5/04 8:55.01 AM 



APPENDIX C 

Oil& Gas Well Search 

i 



V f t Banks 
S I R Information 
1 . J f Solutions, Inc. 

Oil & Gas Wei! Search V f t Banks 
S I R Information 
1 . J f Solutions, Inc. December 18,2003 
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Attention: Rick Rexroad 

1415 Louisiana Street, #250 
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Phone: 713-759-0999 
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BJ Services 
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Lea County 

Banks Information Solutions, Inc. P.O. Box 12851, Capitol Station Austin, Texas 78711 
1701 Nueces Austin, Texas 78701 512-478-0059 FAX 512-478-1433 

E-Mail banks @ banksinfo.com www.banksinfo.com 
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Oil & Gas WeH Search 

Subject Property: BJ Services 
Hobbs, New Mexico 
Lea County 

Wells were searched within eastern half of section 20. 
REPORT SUMMARY 

WELL TYPE NUMBER IDENTIFIED 
Oil Wells 5 

Gas Wells 0 

Other Types of Wells* 11 

TOTAL NUMBER OF WELLS FOUND 16 
*May include dry holes, abandoned locations, disposal, injection, domestic or water supply wells. 

SOURCES AND LIMITATIONS 

Banks Information Solutions, Inc. has performed a thorough and diligent search of all wells recorded with 
the Louisiana Department of Natural Resources (LDNR). All information was obtained from the LDNR. 
Although Banks performs quality assurance and quality control on all research projects, we recognize that 
any inaccuracies of the well locations and well data could possibly be traced to the appropriate regulatory 
authority. Therefore, Banks cannot guarantee the accuracy of the data or well location(s) of those maps 
and records maintained by the Louisiana Department of Natural Resources. 
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MAP 
10 # 

OPERATOR LEASE WELL? DRILLED 
DATE 

Plug 
Date 

Depth TYPE/ 
STATUS 

API# COMMENTS 

1 Mpran Oil Prod. & Drig. SM-20 1 3/24/62 Unknown 6175" Oil 304)25-07374 Plugged and Abandoned 

2 * Sun Oil Company McKinteyB 1 1/28/47 Unknown 8010' Ott 30-025-07380 Plugged and Abandoned 

3 Morris R. Antwei! McKimeyB 1-A 3/20/52 N/A 4270" Oil 304254)7379 Active 

4 Shell Oil Co. North Hobbs (GBSA) 
Unit Sec. 20 

WM21 2/24/82 N/A 4414' Injection 30-0254)7388 Active 

5 Morris R. AntweU Morris . 1 11/3/52 Unknown 4294' Dry 30-0254)7389 Plugged and Abandoned 

6 Robinson Oil Co. Morris #002 2 1 5/29/82 N/A 4230' Oil 30-025-27777 Active 

7 Humble Oil & Refg Co. BA Bowers B 2 12/24/32 Unknown 4247' Oil 30-025-07372 Assumed Plugged and 
Abandoned 

8 Shell Western E & P Inc. North Hobbs G/SA UT. 
Sec 20 #331 

2-AO 3/17/54 Unknown 4202' Oil 304)25-07381 ' Assumed Plugged and 
Abandoned 

9 Occidental Permian Ltd. North Hobbs G/SA UT. 
#432 

3 1/23/54 Unknown 4210' Oil 30-025-07387 
• 

Assumed Plugged and 
Abandoned 

10 Sweet C H Oil Co. Brown Grimes 1 11/27/34 Unknown 4244 Oil 304)254)7376 Assumed'Plugged and 
Abandoned 

1t Occidental Permian Ltd. North Hobbs G/SA UT. 
#432 

1-AO 5/25/52 Unknown 4253' oa 304)254)7386 Assumed Plugged and 
Abandoned 

12 Occidental Permian Ltd. North Hobbs G/SA Unit 
#131 

131 7/2/83 Unknown 4235' 09 304)254)7393 Assumed Plugged and 
Abanonded 

13 Occidental Permian Ltd. North Hobbs G/SA Unit 
#341 

1 10/5/69 N/A 4242' Oil 304)25-07371 Active 

14 Humble Oil & Refg Co. Bowers B 3 1/31/33 Unknown 4225' Oil 304)254)7373 Assumed Plugged and 
Abandoned 

15 Sweet C H Ott Co. Bowers-Federal 3 3/1/54 Unknown 4230' Oil 304)254)7385 Assumed Plugged and 
Abandoned 

16 Oocidentat Permian Ltd'. North Hobbs G/SA Unit 
#141 

1 1/15/35 N/A 4219' Oil 304)254)7390 Active 



i 

i 

APPENDIX D 

Historic Aerial Photographs 





1 — I 

Date of photo:_ 

Scale of photo: / " 9 T 

Agency: 







Dote of p h o t o : _ _ / < ? 4 ^ 

Scale of photo: 
N 

Agency: 

Banks Information Solutions, Inc. 
700 N. Lamar, Ste. 200 

Austin, Texas 78703 
512-478-0059 FAX 512-478-1433 
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Brown & Caldwell, Inc. 

1415 Louisiana Street, #2500 

Houston, TX 77002 

BJ Services Facility 

Hobbs, New Mexico 

Lea County 

120803-038 

P.O. Box 12861, Capitol Station, Austin, TX 78711 
700 N. Lamar, Suite 200 Austin, TX 78703 

512.478.0059 FAX 512.478.1433 e-mailbanks@banksinfo.com 
Copyright 1998 by Banks Information Solutions, Inc. 



Banks 

Information 

Solutions, Inc. 

Water Well Report 
Map of Wells within One and One-Quarter Miles 

f ) OraundWWarVim i num i ) 

I 53 

a 

0.5 1 Miles 

Banks Information Solutions, inc. 
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324356103100701 MAP ib 
3502501465 

CITY OF EUNICE CITY OF EUNICE 

Irrigation 

N/A' 

% Comptetton Date N/A 

-103.168611111 

32.73222222222 
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INC. DONNELLY DRILLING CO. 

Industrial 

112' 

11/10/1959 
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NOLEN, KEN, AND NOLEN CONSTRUCTIO 
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Domestic 

102* 
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32.72583333333 

P.O. Box 12851, Capitol Station, Austin, TX 78711 
700 N. Lamar, Suite 200 Austin, TX 78703 
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Copyright 1998 by Banks Information Solutions, Inc. 
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-103.183333333 

32.72916666667 

P.O. Box 12861, Capitol Station, Austin, TX 78711 
700 N. Lamar, Suite 200 Austin, TX 78703 

612.478.0069 FAX 512.478.1433 e-mail banks@banksinfo.conn 
Copyright 1998 by Banks Information Solutions, Inc. 



^ V > Banks 

W f & W L \ Information 

f Solutions, Inc. 

Water Wei! Repsrt 
DETAILS 

TM 

mr •" 

mmm§mm i l f i 
mm [BIB 
mm 

y 

mmm 

324443103100201 

3502501501 

STATE OF NEW MEXICO 

Domestic 

100' 

N/A 

-103.167222222 

32.74527777778 

324315103103201 IMlilDJ 
3502501416 

RYLANT, W.L. 

Domestic 

N/A' 

N/A 

-103.175555556 

32.72083333333 
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3502501506 

STATE OF NEW MEXICO STATE OF NEW MEXICO 
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120' 

N/A 

-103.164722222 
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P.O. Box 12851, Capitol Station, Austin, TX 78711 
700 N. Lamar, Suite 200 Austin, TX 78703 

512.478.0069 FAX 612478.1433 e-mail banks@banksinfo.conn 
Copyright 1998 by Banks Information Solutions, Inc. 



MBy Banks 

Information 
Watef Wtll I ̂epc 

TM 

irt 
MBy 

Solutions, Inc. DETAILS 

L04686 

3502503685 tpl l 
CACTUS DRILLING COMPANY 

tpl l 
Industrial 

125' 

8/3/1961 

-103.168212 

32.74728 

324411103111101 • i 3502501477 i n 
HUSTON, HG. 

i n 

Stock 

N/A' 

N/A 
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Banks Information Solutions, Inc Water Well Report™ to prepared from 
existing Mate water Weil databases and/or addMonal file data/records 
research conducted at the State Engineers Office located in Santa Fe, New 
Mexico. In New Mexico, water wens are located within a grtt system using 
section, township, and range. The locations of these wells on the enclosed 
map ware plotted using a CIS program, ArcVlew 3.2, with the aid of the 
section, township, and (range of the wells provided by the drillers logs. 

Banks Information Solutions, Inc. has performed a thorough and diligent 
search of all groundwater well information provided and recorded with the 
New Mexico State Engineers Office. All mapped locations are based on 
Infbrmation obtained from the NMSEO. Although Banks performs quality 
assurance and quality control on all research projects, we recognize that 
any Inaccuracies of the records and mapped well locations could possibly be 
traced to the appropriate regulatory authority or the actual driller. It may 
be possible that some water well schedules and logs have never been 
submitted to the regulatory authority by the water driller and, thus, may 
explain the possible unaccountabillty of privately drilled wells. It Is 
uncertain hT the above listing provides 100% of the existing wells within the 
area of review. Therefore, Banks Information Solutions, Inc. cannot fully 
guarantee the accuracy of the data or well tocation(8) off those maps and 
records maintained by the New Mexico State Engineer regulatory 
authorities. 
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1.0 INTRODUCTION 

Brown and Caldwell conducted a quarterly groundwater sampling event at the BJ Services 

Company, U.S.A. (BJ Services) facility located at 2708 West County Road in Hobbs, New Mexico 

on March 29-30, 2004. This report presents a description of the groundwater sampling field 

activities, a summary and evaluation of the analytical results, and an evaluation of remedial 

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

distribution map are included. 

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

system. The New Mexico Oil Conservation Division (NMOCD) detected evidence of subsurface 

impact near the former diesel fueling system during an on-site inspection on February 7,1991. The 

fueling system was taken out of operation in July 1995. The NMOCD has required a quarterly 

groundwater monitoring program to assess the concentration of hydrocarbon constituents in 

groundwater as a result of the diesel fuel release. 

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

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

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

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

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

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

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

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

Hydrocarbon concentrations in groundwater samples from applicable monitor wells remained 

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

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

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

groundwater monitoring program was expanded to address both the former fuel island and the 

former field waste tanks areas of the facility, as directed by NMOCD in correspondence dated 

January 21,1999. 

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

hydrocarbon impacts to soil and groundwater in the areas of the former fueling system and the 

former field waste tanks at the facility, along with the history of investigations conducted by BJ 

Services regarding chloride impact to groundwater at and in the vicinity of its facility in Hobbs, 

New Mexico. 
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2.0 FIELD ACTIVITIES AND RESULTS 

Brown and Caldwell purged and sampled seven monitor wells (MW-5, MW-10, MW-l l A, MW-

12D, MW-14, MW-15, and MW-16) at the facility on March 30,2004 to evaluate concentrations of 

dissolved-phase hydrocarbons and NMQCC constituents in groundwater. The monitor well 

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

by Brown and Caldwell during the current groundwater sampling event and present the results from 

the associated groundwater analyses. 

2.1 Groundwater Sampling Activities 

Groundwater level measurements were obtained from all monitor wells at the facility prior to 

purging and sampling the wells listed above. Groundwater levels were measured to the nearest 0.01 

foot with an electronic water-level indicator. Current and historical groundwater elevation data for 

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

that groundwater levels have continued to decline in monitor wells at the facility since late 1995. A 

groundwater elevation map for March 29, 2004 is presented in Figure 2. The groundwater 

elevation data indicate that the groundwater flow direction is to the east/northeast, with hydraulic 

gradient ranging from 0.005 foot/foot (ft/ft) in the western portion of the facility to 0.009 ft/ft in the 

eastern portion of the groundwater monitoring area. 

Monitor wells MW-5, MW-12D, and MW-16 were purged with a submersible pump and 

previously unused down-hole tubing until groundwater stabilization occurred. The remaining wells 

were purged with previously unused disposable bailers and clean, previously unused polyethylene 

rope. Three well volumes were purged from monitor well MW-15. Monitor wells MW-10, MW-

l l A, and MW-14 were purged dry. 

Low flow/low stress purging was performed prior to sampling of monitor wells MW-5, MW-12D 

and MW-16 to maintain the water level at or near the static water level. Field parameter 

measurements for pH, specific conductivity, oxidation-reduction potential, dissolved oxygen, and 
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temperature were collected during purging of these wells. Ferrous iron and dissolved oxygen 

concentrations were measured in groundwater from all monitor wells upon conclusion of purging 

activities. Field parameter readings were recorded on the groundwater sampling forms included in 

Appendix A and are summarized in Table 3. 

Groundwater samples were obtained directly from the discharge line of the submersible pump or by 

pouring recovered water from a bailer into laboratory-prepared, clean glass or plastic containers, 

sealed with Teflon®-lined lids, labeled, and placed on ice in an insulated cooler for delivery to 

Southern Petroleum Laboratory in Houston, Texas for analysis using standard chain-of-custody 

procedures. 

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

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

detergent, then rinsing with distilled water. Purge and decontarnination waters were discharged to 

an on-site water reclamation system at the BJ Services facility. 

2.2 Results of Groundwater Analyses 

Groundwater samples from monitor wells MW-5, MW-10, MW-l l A, MW-12D, MW-14, MW-15, 

and MW-16 were analyzed for the following parameters using the indicated analytical 

methodologies: 

• Chloride (Method 325.3); 

• BTEX (Method 8021B); 

• TPH-D (Method 8015B); 

• Nitrate, Sulfate, Fluoride (Method E300); 

• Bicarbonate and Carbonate Alkalinity (Method 2320B); 

• Hardness (Method El30.2); 

• Methane (Method RSK 147); 

• Polynuclear Aromatic Hydrocarbons (Method 8310); and 
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• RCRA metals, calcium, magnesium, potassium and sodium (Method 6010B)/7470A. 

TPH-G was not analyzed this quarter due to an insufficient supply of sample containers. Current 

and cumulative analytical results for BTEX constituents and TPH-D are presented in Table 5. 

Figure 3 presents a hydrocarbon distribution map for March 30, 2004. All BTEX concentrations 

measured in groundwater during the current sampling event are less than applicable NMWQCC 

standards. 

Nitrate, sulfate, dissolved methane, and alkalinity data were used to evaluate mechanisms for 

natural attenuation of hydrocarbons at the facility. Current and historical results for nitrate, sulfate, 

and dissolved methane analyses performed on groundwater samples from monitor wells MW-5, 

MW-10, MW-1 LA, MW-12, and MW-12D are presented in Table 6. 

The laboratory analytical reports and chain-of-custody documentation for groundwater samples 

collected during the current sampling event are provided in Appendix B. 
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3.0 EVALUATION OF REMEDIAL TECHNOLOGIES 

Evaluations of remedial technologies applied at the former fueling system and former field waste 

tanks areas of the BJ Services facility in Hobbs, New Mexico are presented in Sections 3.1 and 3.2, 

respectively. Section 3.3 presents an evaluation of chloride impact to groundwater at and in the 

vicinity of the facility. 

3.1 Biosparging System at the Former Fueling System Area 

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

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

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

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

biosparging system resulted in substantial decreases in hydrocarbon concentrations in former 

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

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

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

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

remediation goals for soil in this area had been achieved. 

Following the confirmation soil sampling activities, hydrocarbon concentrations in groundwater 

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

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

June 2002 Groundwater Sampling and Biosparging System Closure Report. 

3.2 Natural Attenuation at the Former Field Waste Tanks Area 

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

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

attenuation can be obtained by collection and evaluation of data relating to the concentrations of 

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

plume is shrinking when the rate of hydrocarbon loading from a source area is less than the rate of 

natural degradation of hydrocarbons. Plume shrinkage in the absence of aggressive remediation is 

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

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

hydrocarbons through natural attenuation processes. 

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

Concentrations of total BTEX in monitor wells in this area have been generally stable or declining 

subsequent to removal of these tanks. Sporadic increases in total BTEX concentrations between 

quarterly sampling events have been observed in monitor wells in this area since March 1997, 

however. These increases may be attributed to sporadic loading rates from the vadose zone in 

excess of the rate of natural attenuation in the area. The following subsections present primary and 

secondary evidence of natural attenuation of hydrocarbons in groundwater at the former field waste 

tanks area of the facility. 

3.2.1 Primary Evidence 

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

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

mg/L for benzene in the 13 applicable groundwater sampling events from December 2000 to March 

2004. Benzene has not been detected in monitor well MW-10 since September 2001, a span of 

nine consecutive quarterly groundwater sampling events. Concentrations of toluene, ethylbenzene, 

and xylenes in monitor well MW-10 were non-detect during the current sampling event and have 

generally been non-detect since December 2000. Detectable concentrations of TPH-D in monitor 

well MW-10 have ranged from 0.3 mg/L to 3.4 mg/L. TPH-D concentrations in monitor well MW-

10 have been less than 1.2 mg/L during the five most recent quarterly groundwater sampling events. 

TPH-G has not been detected in monitor well MW-10 since March 2001. 
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Benzene concentrations at the monitor well MW-11/11A location have generally decreased from a 

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

no detectible concentration of benzene in monitor well MW-11A during the current sampling event. 

Benzene concentrations in MW-ll A have been less than the NMWQCC standard for benzene 

during 11 of the 12 groundwater sampling events conducted from June 2001 through March 2004, 

including the last five consecutive quarterly groundwater sampling events. Concentrations of 

toluene, ethylbenzene, and xylenes in monitor well MW-11A have been at low to typically non-

detectable concentrations since March 1998. Detectable concentrations of TPH-D in monitor well 

MW-11A have ranged from 0.28 mg/L to 2.2 mg/L. TPH-G concentrations have been less than 1 

mg/L throughout the monitoring history of well MW-11 A. 

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

below analytical detection limits for the past 12 sampling events. TPH-D has not been detected at 

this location since September 2002, and TPH-G has not been detected since June 2001. 

3.2.2 Secondary Evidence 

The following lines of geochemical evidence can also be used to suggest that mtrinsic 

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

occurring in the area of the former field waste tanks. 

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

Groundwater samples from monitor wells MW-10, MW-l l A, MW-14 and MW-15 were 
collected using bailers during the current sampling event. The use of bailers may cause 
groundwater samples to become oxygenated, thus precluding a meaningful comparison of 
dissolved oxygen data. 

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

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

Nitrate was detected at a concentration of 2.6 mg/L in background monitor well MW-5 
during the current sampling event. Although minimal to no hydrocarbon impact was 
detected at former field waste tanks area wells MW-10, MW-11A, and MW-12D during the 
current sampling event (see Table 5), nitrate was detected in monitor well MW-10 and 
MW-ll A at respective concentrations of 0.25 mg/L and 1.9 mg/L; nitrate was not detected 
in monitor well MW-12D. The depressed to non-detectable nitrate concentrations observed 
during the current sampling event at former field waste tanks area wells MW-10, MW-11 A, 
and MW-12D relative to the background nitrate concentration at the facility are likely due to 
residual effects of hydrocarbons in these areas. 

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

Ferrous iron concentrations in former field waste tanks area monitor wells MW-10, MW-
l l A, and MW-12D ranged from 1.0 mg/L to 10 mg/L, whereas ferrous iron was not 
detected in background monitor well MW-5. The elevated ferrous iron concentrations in 
monitor wells MW-10, MW-11A and MW-12D relative to background well MW-5 suggest 
that ferric iron has oeen used as an electron acceptor during natural attenuation of 
hydrocarbons at the former field waste tanks area of the facility. 

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

During the current sampling event, sulfate concentrations in the former field waste tanks 
area monitor wells MW-10, MW-11 A, and MW-12D ranged from 160 mg/L to 380 mg/L, 
whereas the sulfate concentration in background monitor well MW-5 was measured at 110 
mg/L. The fact that sulfate concentrations in the former source area monitor wells are 
greater than the sulfate concentration in the background monitor well suggests that sulfate is 
not being utilized as an electron acceptor in the former field waste tanks area 

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

Dissolved methane was not detected in background monitor well MW-5 or in former field 
waste tanks area monitor wells MW-10, MW-11A, and MW-12D during the current 
groundwater sampling event. These data indicate that carbon dioxide is not presently being 
utilized as an electron acceptor at the former field waste tanks area of the facility. 
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6. Microbes produce fatty acids as a byproduct during degradation of hydrocarbons. These 
fatty acids react with carbonate mineral substrates to release carbonate into solution, causing 
alkalinity of groundwater to increase. Elevated alkalinity therefore suggests that natural 
attenuation of hydrocarbons is occurring. 

Background monitor well MW-5 displayed an alkalinity of 214 mg/L during the current 
sampling event. Alkalinity was measured at respective concentrations of 582 mg/L and 378 
mg/L in former field waste tanks area monitor wells MW-10 and MW-11A in March 2004. 
The elevated alkalinity values in monitor wells MW-10 and MW-11A may be a result of 
intrinsic bioremediation of residual hydrocarbons in these areas. 

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

acceptors have been utilized during intrinsic bioremediation processes in the vicinity of the former 

field waste tanks area of the facility. Data for ferrous iron also indicates utilization of ferric iron as 

an electron acceptor in this area of the facility. Alkalinity data provide further evidence of natural 

attenuation of hydrocarbons at the former field waste tanks area 

3.3 Chloride Evaluation 

Figure 4 presents a map of chloride distribution in groundwater for March 30, 2004 (see Table 4). 

The data presented in Figure 4 suggests that the former field wastes tanks at the BJ Services facility 

may have served as a source of chloride impact to groundwater within the facility, based on 

exceedances of the NMWQCC chloride standard of 250 mg/L in this area Previous groundwater 

sampling conducted by BJ Services at the on-site nested monitor well MW-12/MW-12D location 

indicated that the degree of chloride impact to groundwater decreased with depth within the 

uppermost aquifer at the facility (see Table 4). 

Groundwater modeling conducted by Brown and Caldwell prior to installation of off-site monitor 

well MW-16 indicated an anticipated chloride concentration of less than 250 mg/L at the proposed 

downgradient monitor well MW-16 location east of the BJ Services facility, based on historic data 

that defined an eastward decrease in chloride concentrations within the BJ Services facility. 

Specifically, historic chloride concentrations in the area of monitor wells MW-ll and MW-ll A, 

which are located in proximity to BJ Services' former field waste tanks, ranged from 834 mg/L to 
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3,400 mg/L whereas chloride concentrations in the area of monitor wells MW-14 and MW-15, 

which are located further east within the BJ Services facility, ranged from 119 mg/L to 368 mg/L. 

Off-site monitor well MW-16 has been sampled five times since its installation in May 2003, with 

chloride concentrations in the well ranging from 753 mg/L to 983 mg/L. During the post-May 2003 

time period, chloride concentrations in wells at the BJ Services facility have remained generally 

consistent with previous chloride data. The elevated chloride concentrations detected in monitor 

well MW-16 suggest the presence of a separate, off-site source of chloride impact to groundwater 

east of the BJ Services facility. The data presented in Figure 4 demonstrate that chloride impact 

associated with the former field waste tanks is limited to within the boundaries of the BJ Services 

facility and that the concentration of chloride in off-site monitor well MW-16 would not exceed 

250 mg/L if there was no off-site source of chloride impact. 

Brown and Caldwell provided further evidence of this off-site source of chloride impact to 

groundwater in the report for the December 2003 groundwater sampling event, based on a search of 

NMOCD files relating to permitted oil & gas exploration and production activities in the area, and 

supplemented by historical aerial photographs depicting industrial development in the vicinity. 

Brown and Caldwell also presented the results of a water well search that indicated no current 

groundwater usage within 1 mile downgradient of the facility. 

Based on these findings and as confirmed on the basis of chloride data from the current 

groundwater sampling event, further investigation by BJ Services into the occurrence of chloride at 

and in the vicinity of its Hobbs, New Mexico facility is unwarranted. 
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4.0 CONCLUSIONS AND RECOMMENDATIONS 

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

March 2004 and previous groundwater sampling events at the BJ Services Hobbs, New Mexico 

facility. 

4.1 Conclusions 

• Operation of the biospraging system installed in the area of the former fuel island at the 
facility has successfully remediated soil and groundwater impacts to meet performance 
requirements specified in the RAP for this portion of the facility. 

• The substantial reduction in hydrocarbon concentrations in the vicinity of the former field 
waste tanks is attributable to natural attenuation of hydrocarbons, based on generally 
decreasing hydrocarbon concentrations in applicable monitor wells over time and as 
substantiated by geochemical data. Current benzene concentrations in all former field waste 
tanks area monitor wells have remained less than the NMWQCC standard of 0.01 mg/L for 
benzene. Benzene concentrations in all former field waste tanks area monitor wells have 
been less than the NMWQCC benzene standard of 0.01 mg/L during each of the last five 
quarterly groundwater sampling events. 

• The chloride concentrations measured in on-site downgradient monitor wells MW-14 and 
MW-15 during the current groundwater sampling event are less than the NMWQCC 
standard of 250 mg/L. The chloride concentration in monitor well MW-16 exceeds the 
NMWQCC chloride standard, however. Elevated chloride concentrations in groundwater 
east of the BJ Services facility are apparently attributable to one or more off-site sources. 
In the absence of these apparent sources, chloride impact attributable to the onsite source 
would be less than the NMWQCC standard of 250 mg/L in the area to the east of the BJ 
Services facility. 

4.2 Recommendations 

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

• Given that the removal of the former field waste tanks and associated impacted soil in 
March 1997 constituted effective source removal and that constituent concentrations in all 
applicable wells have been less than applicable NMWQCC standards for five consecutive 
quarterly groundwater sampling events, closure for the former field waste tanks area is 
recommended. 
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• Given that chloride impact to groundwater attributable to the BJ Services facility at 
concentrations exceeding the NMWQCC standard of 250 mg/L is limited to the BJ 
Services facility and there is no current downgradient usage of groundwater within 1 mile 
of the facility, BJ Services should discontinue sampling and analysis pertaining to 
chloride impact to groundwater within the uppermost aquifer at and in the vicinity of its 
Hobbs, New Mexico facility. 

• Given that BJ Services has demonstrated compliance with regard to hydrocarbon impacts 
at the former fuel island and former field waste tanks source area and with regard to 
chloride issues, granting of overall site closure by NMOCD, with no additional 
groundwater monitoring activities, is recommended. 

• No additional groundwater monitoring activities should be performed while NMOCD 
evaluates the current and previously submitted closure requests. 
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Table 1 
Site Chronology 

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

Date Activity 

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

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

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

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

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

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

July 29 -

August 10,1992 

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

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

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

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

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

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

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

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

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

June 21,1993 ENSR Consulting and Engineering (ENSR), the environmental 
consultant for the adjacent property owner on which off-site well 
MW-9 is located, submitted a request to sample monitor well MW-9. 
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Table 1 
Site Chronology 

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

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

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

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

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

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

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

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

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

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

August 14-26,1995 Remedial Construction Services, Inc. (RCS) constructed the initial 
design of the biosparging system. 

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

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

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

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

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

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

December 2,1996 Brown and Caldwell conducted the December 1996 groundwater 
sampling event. 
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Table 1 
Site Chronology 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

March 19,1999 Brown and Caldwell submitted the work plan for groundwater 
delineation activities that was requested by the NMOCD. 
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Table 1 
Site Chronology 

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

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

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

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

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

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

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

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

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

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

November 1,2000 Brown and Caldwell deactivated the biosparging system. 

December 7, 2000 Brown and Caldwell conducted the December 2000 groundwater 
sampling event. 

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

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

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

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

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

P:\Wp\BJSERV\12832\l 12r.doc Page 4 of 5 



Table 1 
Site Chronology 

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

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

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

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

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

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

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

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

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

January 9, 2003 Brown and Caldwell conducted the January 2003 groundwater 
sampling event. 

March 6,2003 Brown and Caldwell conducted the March 2003 groundwater sampling 
event. 

May 13,2003 Brown and Caldwell installed monitor well MW-16 at a location to the 
west of the facility. 

June 19,2003 Brown and Caldwell initiated the June 2003 groundwater sampling 
event. 

August 22, 2003 Brown and Caldwell completed the June 2003 groundwater sampling 
event. 

October 2,2003 Brown and Caldwell conducted the October 2003 groundwater 
sampling event. 

December 17-18, 2003 Brown and Caldwell conducted the December 2003 groundwater 
sampling event. 

March 29-30,2004 Brown and Caldwell conducted the March 2004 groundwater sampling 
event. 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor Top-of-Casing Elevation 
Date Measured 

Depth to Groundwater Free Product Thickness Groundwater 
Comments 

Well (MSL) 
Date Measured 

(feet) (feet) Elevation (MSL) 
Comments 

MW-1 " 3,647.53 8/10/1992 53.22 0.00 3,594.31 0) 
2/9/'1993 53.03 0.00 3,594.50 

0) 
8/18/1993 53.10 0.00 3,594.43 
1/26/1994 53.31 0.00 3,594.22 
5/3/1995 54.64 0.20 3,593.05 (2) 
7/31/1995 54.14 0.00 3,593.39 
11/14/1995 53.69 0.00 3,593.84 
2/23/1996 54.32 0.00 3,593.21 
5/31/1996 54.14 0.00 3,593.39 
8/23/1996 56.17 0.00 3,591.36 
12/2/1996 55.27 0.00 3,592.26 
3/12/1997 55.70 0.27 3,592.05 
6/12/1997 55.08 0.02 3,592.47 
9/12/1997 55.64 0.51 3,592:31 
12/10/1997 55.46 0.00 3,592.07 PSH Sheen 
3/24/1998 55.81 0.00 3,591.72 PSH Sheen 
6/23/1998 56.38 0.06 3,591.20 
9/30/1998 56.82 0.00 3,590.71 PSH Sheen 
12/9/1998 57.05 0.00 3,590.48 
3/10/1999 57.45 0.00 3,590.08 
6/10/1999 58.02 0.00 3,589.51 
7/2/1999 57.90 0.00 3,589.63 
9/14/1999 58.14 0.00 3,589.39 
12/9/1999 - - - (3) 
3/9/2000 58.99 0.00 3,588.54 

(3) 

06/00 - - -
09/00 - - -
12/7/00 - - -

3/8/2001 60.35 0.00 3,587.18 
6721/01 60.99 0.00 3,586.54 
9/10/01 61.17 0.00 3,586.36 

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

9/16/2002 62.43 0.00 3,585.10 
1/9/2003 62.61 0.00 3,584.92 
3/6/2003 62.72 0.00 3,584.81 

6719/2003 (3) - well not 6719/2003 
located 

10/2/2003 62.97 0.00 3,584.56 
12/17/2003 63.21 0.00 3,584.32 
3/29/2004 63.24 0.00 3,584.29 

"MW-2 3,644.84 ' s/i o/i992 52.82 0.00 3,592.02 (1) 
2/9/1993 49.60 0.00 3,595.24 

(1) 

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

"MW-3 3,645.00 8/10/1992 52.99 O.OO 3,592.01 0) 2/9/1993 52.72 0.00 3,592.28 0) 
8/18/1993 52.82 0.00 3,592.18 
1/26/1994 53.05 0.00 3,591.95 
5/3/1995 54.31 0.00 3,590.69 

7/31/1995 51.24 0.00 3,593.76 
11/14/1995 51.10 0.00 3,593.90 
2/23/1996 51.68 0.00 3,593.32 
5/31/1996 51.45 0.00 3,593.55 
8/23/1996 51.55 0.00 3,593.45 
12/2/1996 52.23 0.00 3,592.77 
3/12/1997 52.67 0.00 3,592.33 
6/12/1997 52.68 0.00 3,592.32 
9/11/1997 52.71 0.00 3,592.29 
12/10/1997 52.89 0.00 3,592.11 " 
3/23/1998 53.22 0.00 3,591.78 
6/23/1998 53.66 0.00 3,591.34 
9/30/1998 54.06 0.00 3,590.94 
12/9/1998 54.36 0.00 3,590.64 
3/10/1999 54.72 0.00 3,590.28 
6/10/1999 55.17 0.00 3,589.83 
7/2/1999 55.15 0.00 3,589.85 
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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-3 3,645.00 9/14/1999 55.42 0.00 3,589.58 
cont. 12/9/1999 55.78 0.00 3,589.22 

3/9/2000 56.23 0.00 3,588.77 
678/2000 56.66 0.00 3,588.34 
9/13/2000 56.77 0.00 3,588.23 
12/7/2000 57.15 0.00 3;587.85 
3/8/2001 57.69 0.00 3,587.31 
6/21/01 58.34 0.00 3,586.66 
9/10/01 58.54 0.00 3,586.46 

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

9/16/2002 59.80 0.00 3,585.20 
1/9/2003 60.01 0.00 3,584.99 
3/6/2003 60.10 0.00 3,584.90 

6/19/2003 - - - (3) - well not 
located 

10/2/2003 60.34 0.00 3,584.66 
12/17/2003 60.50 0.00 3,584.50 
3/29/2004 60.55 0.00 3,584.45 

MW-4 3,645.28 8/10/1992 50.55 0.00 3,594.73 (») 
2/9/1993 50.26 0.00 3,595.02 

(») 

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

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

9/16/2002 59.71 0.00 3,585.57 
1/9/2003 59.91 0.00 3,585.37 
3/6/2003 60.03 0.00 3,585.25 

6/19/2003 60.16 0.00 3,585.12 
10/2/2003 60.30 0.00 3,584.98 
12/17/2003 60.35 0.00 3,584.93 
3/29/2004 60.38 0.00 3,584.90 

MW-5 3,647.72 8/10/1992 52.38 0.00 3,595.34 (1) 
2/9/1993 52.06 0.00 3,595.66 

(1) 

8/18/1993 52.16 0.00 3,595.56 
1/26/1994 52.50 0.00 3,595.22 
5/3/1995 53.57 0.00 3,594.15 
7/31/1995 53.27 0.00 3,594.45 
11/14/1995 52.83 0.00 3,594.89 
2/23/1996 53.57 0.00 3,594.15 
5/31/1996 53.16 0.00 3,594.56 
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Table 2 
Cumulative Groundwater Elevation Data 

Hobbs, New Mexico Facility 
B J Services Company, U.S.A. 

Monitor Top-of-Casing Elevation 
Date Measured 

Depth to Groundwater Free Product Thickness Groundwater Comments 
Well (MSL) 

Date Measured 
(feet) (feet) Elevation (MSL) 

Comments 

MW-5 3,647.72 8/23/1996 53.41 0.00 3,594.31 
cont. 12/2/1996 53.98 0.00 3,593.74 

3/12/1997 54.44 0.00 3,593.28 
6/12/1997 54.48 0.00 3,593.24 
9/12/1997 54.29 0.00 3,593.43 
12/10/1997 54.66 0.00 3,593.06 
3/23/1998 55.05 0.00 3,592.67 
6/23/1998 55.44 0.00 3,592.28 
9/30/1998 55.65 0.00 3,592.07 
12/9/1998 56.00 0.00 3,591.72 
3/9/1999 56.45 0.00 3,591.27 
6/10/1999 56.91 0.00 3,590.81 
7/2/1999 56.93 0.00 3,590.79 
9/14/1999 57.12 0.00 3,590.60 
12/9/1999 57.41 0.00 3,590.31 
3/9/2000 57.92 0.00 3,589.80 
6/8/2000 58.32 0.00 3,589.40 
9/13/2000 58.36 0.00 3,589.36 
12/7/2000 58.71 0.00 3,589.01 
3/8/2001 59.36 0.00 3,588.36 
6/21/01 59.94 0.00 3,587.78 
9/10/01 59.85 0.00 3,587.87 

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

9/16/2002 61.52 0.00 3,586.20 
1/9/2003 61.75 0.00 3,585.97 
3/6/2003 61.90 0.00 3,585.82 
6/19/2003 62.01 0.00 3,585.71 
10/2/2003 62.16 0.00 3,585.56 
12/17/2003 62.35 0.00 3,585.37 
3/29/2004 62.56 0.00 3,585.16 

""MW-fj 3,644.74 2/9/1993 50.58 0.00 3,594.16 (1) 
8/18/1993 50.78 0.00 3,593.96 

(1) 

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

MW-7 3,644.55 2/9/1993 50.53 0.00 3,594.02 (1) 
8/18/1993 50.74 0.00 3,593.81 

(1) 

1/26/1994 51.01 0.00 3,593.54 
5/3/1995 52.25 0.00 3,592.30 
7/31/1995 51.92 0.00 3,592.63 
11/14/1995 51.48 0.00 3,593.07 
2/23/1996 52.15 0.00 3,592.40 
5/31/1996 51.78 0.00 3,592.77 
8/23/1996 52.02 0.00 3,592.53 
12/2/1996 52.52 0.00 3,592.03 
3/12/1997 52.99 0.00 3,591.56 
6/12/1997 53.08 0.00 3,591.47 
9/11/1997 53.00 0.00 3,591.55 
12/10/1997 53.28 0.00 3,591.27 
3/23/1998 53.59 0.00 3,590.96 
6/23/1998 54.20 0.00 . 3,590.35 
9/30/1998 54.54 0.00 3,590.01 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor Top-of-Casing Elevation 
Date Measured 

Depth to Groundwater Free Product Thickness Groundwater 
Comments 

Well (MSL) 
Date Measured 

(feet) (feet) Elevation (MSL) 
Comments 

MW-7'" 3,644.55 12/9/1998 54.74 0.00 3,589.81 
cont. 3/9/1999 55.15 0.00 3,589.40 

6/10/1999 55.66 ! 0.00 3,588.89 
7/2/1999 55.73 0.00 3,588.82 
9/13/1999 55.94 0.00 3,588.61 
12/9/1999 56.38 0.00 3,588.17 
3/9/2000 56.74 0.00 3,587.81 
6/8/2000 57.17 0.00 3,587.38 
9/13/2000 57.40 0.00 3,587.15 
12/7/2000 57.77 0.00 3,586.78 
3/8/2001 58.29 0.00 3,586.26 
6/21/01 58.91 0.00 3,585.64 
9/10/01 59.25 0.00 3,585.30 

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

9/16/2002 60.39 0.00 3,584.16 
1/9/2003 60.53 0.00 3,584.02 
3/6/2003 60.61 0.00 3,583.94 
6/19/2003 60.73 0.00 3,583.82 
10/2/2003 60.84 0.00 3,583.71 
12/17/2003 60.99 0.00 3,583.56 
3/29/2004 61.19 0.00 3,583.36 

MW-S 3,644.87 2/9/1993 50.48 0.00 3,594.39 (1) 
8/18/1993 50.67 0.00 3,594.20 

(1) 

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

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

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

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

9/16/2002 60.24 0.00 3,584.63 
1/9/2003 60.42 0.00 3,584.45 
3/6/2003 60.52 • 0.00 3,584.35 
6/19/2003 60.63 0.00 3,584.24 
10/2/2003 60.75 0.00 3.584.12 

12/17/2003 60.92 0.00 3,583.95 
3/29/2004 61.11 0.00 3,583.76 

MW-9 3,644.78 4/22/1993 49.73 0.00 3,595.05 0) 7/15/1993 49.65 0.00 3,595.13 
0) 

8/18/1993 49.85 0.00 3,594.93 
1/26/1994 50.02 0.00 3,594.76 
5/3/1995 51.35 0.00 3,593.43 
7/31/1995 50.97 0.00 3,593.81 
11/14/1995 50.43 0.00 3,594.35 
2/23/1996 51.12 0.00 3,593.66 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor Top-of-Casing Elevation Date Measured 
Depth to Groundwater Free Product Thickness Groundwater 

Comments 
Well (MSL) 

Date Measured 
(feet) (feet) Elevation (MSL) 

Comments 

"• MW-9 3,644.78 5/31/1996 50.89 0.00 3,593.89 
cont. 8/23/1996 50.98 0.00 3,593.80 

12/2/1996 51.58 0.00 3,593.20 
3/12/1997 52.21 0.05 3,592.61 
6/12/1997 52.10 0.00 3,592.68 PSH Sheen 
9/12/1997 51.95 0.00 3,592.83 PSH Sheen 
12/10/1997 52.37 0.00 3,592.41 PSH Sheen 
3/23/1998 52.68 0.00 3,592.10 PSH Sheen 
6/23/1998 53.08 0.00 3,591.70 PSH Sheen 
9/30/1998 53.39 0.01 3,591.40 PSH Sheen 
12/9/1998 53.68 0.00 3,591.10 
3/10/1999 54.15 0.00 3,590.63 
6/10/1999 54.68 0.00 3,590.10 
7/2/1999 54.71 0.00 3,590.07 
9/13/1999 54.71 0.00 3,590.07 
12/9/1999 - - - (3) 
3/9/2000 55.69 0.00 3,589.09 

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

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

12/6/2001 not measured 
3/11/2002 58.96 0.00 3,585.82 
6/17/02 59.14 0.00 3,585.64 

9/16/2002 not measured 
1/9/2003 59.34 0.00 3,585.44 
3/6/2003 59.48 0.00 3,585.30 
6/19/2003 59.64 0.00 3,585.14 
10/2/2003 59.76 0.00 3,585.02 
12/17/2003 59.93 0.00 3,584.85 
3/29/2004 60.13 0.00 . 3,584.65 

"MW-10 3,644.47 8/18/1993 51.54 0.00 3,592.93 
1/26/1994 51.90 0.00 3,592.57 . 
5/3/1995 52.97 0.00 3,59150 
7/31/1995 52.87 0.00 3,591.60 
11/14/1995 52.51 0.00 3,591.96 
2/23/1996 53.05 0.00 3,591.42 
5/31/1996 52.79 0.00 3,591.68 
8/23/1996 53.03 0.00 3,591.44 
12/2/1996 53.41 0.00 3,591.06 
3/12/1997 54.21 0.00 3,590.26 
6/12/1997 53.99 0.00 3,590.48 
9/12/1997 53.94 . 0.00 3,590.53 
12/10/1997 54.12 0.00 3,590.35 
3/23/1998 54.51 0.00 3,589.96 
6/23/1998 55.12 0.00 3,589.35 
9/30/1998 55.61 0.00 3,588.86 
12/9/1998 55.80 0.00 3,588.67 
3/9/1999 56.09 0.00 3,588.38 
6/10/1999 56.60 0.00 3,587.87 
7/2/1999 56.64 0.00 3,587.83 
9/14/1999 56.91 0.00 3,587.56 
12/9/1999 57.37 0.00 3,587.10 
3/10/2000 57.71 0.00 3,586.76 
6/8/2000 58.08 0.00 3,586.39 
9/13/2000 58.44 0.00 3,586.03 
12/7/2000 58.89 0.00 3,585.58 
3/9/2001 59.31 0.00 3,585.16 
6/21/01 59.89 0.00 3,584.58 
9/10/01 61.34 0.00 3483.13 

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

9/16/2002 61.00 0.00 . 3,583.47 
1/9/2003 61.07 0.00 3,583.40 
3/6/2003 61.19 0.00 3,583.28 
6/19/2003 61.26 0.00 3,583.21 
10/2/2003 61.38 0.00 3,583.09 
12/17/2003 61.55 0.00 3,582.92 
3/29/2004 61.71 0.00 3,582.76 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor Top-of-Casing Elevation 
Date Measured 

Depth to Groundwater Free Product Thickness Groundwater 
Comments 

Well (MSL) 
Date Measured 

(feet) (feet) Elevation (MSL) 
Comments 

MW-ll 3,643.78 8/18/1993 51.92 0.00 3,591.86 0) 1/26/1994 52.32 0.00 3,591.46 
0) 

5/3/1995 53.38 0.00 3,590.40 
7/31/1995 53.35 0.00 3,590.43 
11/14/1995 52.96 0.00 3,590.82 
2/23/1996 53.50 0.00 3,590.28 
5/31/1996 53.25 0.00 3,590.53 
8/23/1996 53.49 0.00 3,590.29 
12/2/1996 53.79 0.00 3,589.99 
3/12/1997 53.81 0.00 3,589.97 
6/12/1997 53.96 0.00 3,589.82 
9/12/1997 52.93 0.00 3,590.85 
12/10/1997 - - - (5),(6) 

MW-l l A 3,644.24 3/23/1998 54.79 0.00 3,589.45 0) 6/23/1998 55.43 0.00 3,588.81 
9/30/1998 55.96 0.00 3,588.28 
12/9/1998 56.13 0.00 3,588.11 
3/10/1999 56.43 0.00 3,587.81 
6/10/1999 56.94 0.00 3,587.30 
7/2/1999 57.01 0.00 3,587.23 
9/14/1999 57.36 0.00 3,586.88 
12/9/1999 57.72 0.00 3,586.52 
3/9/2000 58.01 0.00 3,586.23 
6/8/2000 58.40 0.00 3,585.84 
9/13/2000 58.84 0.00 3,585.40 
12/7/2000 59.29 0.00 3,584.95 
3/8/2001 59.72 0.00 3,584.52 
6/21/01 60.28 0.00 3,583.96 
9/10/01 60.69 0.00 3,583.55 

12/6/2001 60.88 0.00 3,583.36 
3/11/2002 61.42 0.00 3,582.82 
6/17/02 61.55 0.00 3,582.69 

9/16/2002 61.59 0.00 3,582.65 
1/9/2003 61.67 0.00 3,582.57 
3/6/2003 61.70 0.00 3,582.54 
6/19/2003 61.84 0.00 3,582.40 
10/2/2003 61.88 0.00 3,582.36 
12/17/2003 62.05 0.00 3,582.19 
3/29/2004 62.25 0.00 3,581.99 

MW-15""" 3,644.29 3/23/1998 54.72 0.00 3,589.57 0) 6/23/1998 55.48 0.00 3,588!81 
0) 

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

12/672001 wel i dry during this and subsequent monitoring events 
MW-12D 3,644.38 7/2/1999 57.13 0.00 3,587.25 (8) 

9/14/1999 57.74 0.00 3,586.64 
(8) 

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

09/00 - -
12/00 - - -

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

12/6/2001 61.30 0.00 3,583.08 
3/11/2002 61.61 0.00 3,582.77 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Monitor Top-of-Casing Elevation 
Date Measured 

Depth to Groundwater Free Product Thickness Groundwater 
Comments 

Well (MSL) 
Date Measured 

(feet) (feet) Elevation (MSL) 
Comments 

MW-12D 3,644.38 6/17/62 61.71 0.00 3,582.67 
cont. 9/16/2002 61.75 0.00 3,582.63 

1/9/2003 61.86 0.00 3,582.52 
3/6/2003 61.91 0.00 3,582.47 
6/19/2003 61.95 0.00 3,582.43 
10/2/2003 62.05 0.00 3,582.33 
12/17/2003 62.21 0.00 3,582.17 
3/29/2004 62.38 0.00 3,582.00 

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

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

9/16/2002 61.23 0.00 3,584.29 
1/9/2003 61.38 0.00 3,584.14 
3/6/2003 61.45 0.00 3,584.07 
6/19/2003 61.58 0.00 3,583.94 
10/2/2003 61.70 0.00 3,583.82 
12/17/2003 61.93 0.00 3,583.59 
3/29/2004 62.04 0.00 3,583.48 

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

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

9/16/2002 62.55 0.00 3,579.90 
1/9/2003 62.59 0.00 3,579.86 
3/6/2003 62.64 0.00 3,579.81 
6/19/2003 62.64 0.00 3,579.81 
10/2/2003 62.73 0.00 3,579.72 
12/17/2003 62.93 0.00 3,579.52 
3/29/2004 63.04 0.00 3,579.41 

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

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

9/16/2002 61.47 0.00 3,581.77 
1/9/2003 61.59 0.00 3,581.65 
3/6/2003 61.63 0.00 3,581.61 
6/19/2003 61.62 0.00 3,581.62 
10/2/2003 61.70 0.00 3,581.54 
12/17/2003 61.83 0.00 3,581.41 
3/29/2004 62.01 0.00 3,581.23 

MW-16 3,643.73 6/19/2003 66.50 0.00 3,577.23 
10/2/2003 66.61 0.00 3,577.12 
12/17/2003 66.72 0.00 3,577.01 
3/29/2004 66.86 0.00 3,576.87 
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Table 2 
Cumulative Groundwater Elevation Data 

Hobbs, New Mexico Facility 
B J Services Company, U.S.A. 

Monitor Top-of-Casing Elevation 
Date Measured 

Depth to Groundwater Free Product Thickness Groundwater 
. Comments 

Well (MSL) 
Date Measured 

(feet) (feet) Elevation (MSL) 
. Comments 

OW-4 " 3,644.06 7/2/1999 58.18 0.00 3,585.88 (8) 
9/14/1999 58.63 0.00 3,585.43 

(8) 

12/9/1999 58.92 0.00 3,585.14 
3/9/2000 59.19 0.00 3,584.87 
6/8/2000 59.56 0.00 3,584.50 
9/13/2000 ' 60.16 0.00 3,583.90 
12/7/2000 61.15 0.00 3,582.91 
3/8/2001 61.43 0.00 3,582.63 (10) 
6/21/01 61.48 0.00 3,582.58 

(10) 

9/10/01 61.53 0.00 3,582.53 
12/6/2001 well dry during this and subsequent monitoring events 

Top of casing elevations and groundwater elevations of al] 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 elevarionHdepth to groundwater) t-[(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-ll could not be located after September 12,1997. 

TOC elevations for MW-11A and MW-12 estimated relative to TOC elevation for MW-10. 

TOC elevations for MW-12D and OW-4 estimated relative to TOC elevation for MW-12. 

TOC elevation for MW-13 estimated relative to TOC elevation for MW-7. 

-Well dry (measured depth to water is below base of screen); true groundwater elevation is less than listed groundwater elevation. 
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Table 3 
March 30,2004 Field Screening Results for Groundwater Samples 

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

Monitor 
Weil 

Cumulative 

Liters 

Removed 
PH Temperature (°Q 

Conductivity 
(umhos/cm) 

Redox 
(mV) 

Dissolved 
Oxygen 

(meter) (mg/L) 

Dissolved 
Oxygen (Hach 

kit) (mg/L) 

Ferrous Iron 
(mg/L) 

MW-5 4.0 6.92 18.86 1,055 -92 6.18 3.5 0 
MW-10 1.9(1) 7.22 19.32 4,441 -91 -1.06 0 10 

MW-11A 3.8( ,) 6.94 18.80 9,674 -82.3 -0.46 0 10 
MW-12D 5.0 7.18 19.69 1,132 -123 0.57 0 1.0 
MW-14 5.7(1) 7.39 18.91 1,400 -125 9.52 5.4 0 
MW-15 9.5(1) 6.98 19.34 1,554 -120 6.64 7 0 
MW-16 5.0 6.64 20.14 3,295 -109 0.4 3.5 0 

Monitor well MW-2 not operative after January 1994; P&A'd 7/1/99. 
Monitor well MW-6 P&A'd 7/1/99. 
Monitor well MW-11 not operative after September 1997; P&A'd 7/1/99. 
Monitor wells MW-12 and OW-4 were dry. 
Monitor wells MW-10, MW-11 A, MW-14, and MW-15 were purged by removing 3 well volumes of groundwater from each well. 
( 1 > - Well was purged dry using bailing techniques. 
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Table 4 
Cumulative Results'1' for Chloride'2'Analyses 

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

Sample Date Monitor Wells(3) 

Sample Date 
MW-1 MW-3 MW-4 MW-5 MW-6 MW-7 MW-8 MW-9 MW-10 MW-11| MW-ll A MW-12 | MW-12D MW-13 MW-14 MW-15 MW-16 OW-4 

8/1/95 160 150 310 130 380 310 350 110 • 2,200 ' 3,400 NP NP NP NP NP NP NP NS 

8/23/96 130 140 100 99 210 250 360 140 2,000 2,900 NP NP NP NP NP NP NP NS 

3/23-24/98 212 206 126 151 183 223 364 164 2,390 NS 940 1,200 NP NP NP NP NP NS 

3/9-10/99 163 156 142 155 411 238 274 123 1,160 NS 834 314 NP NP NP NP NP NS 

6/10-7/2/99 NA NA NA NA NP NA NA NA NA NP NA NA 195 496 NP NP NP 266 

3/9-10/00 258 196 196 196 NP 224 241 131 474 NP 1,290 327 117 276 NP NP NP 258 

1/14/2001 NS NS NS NS NP NS NS NS NS NP NS NS NS NS 368 219 NP NS 

3/8-9/01 NA 165 172 152 NP 224 250 127 879 NP 1,720 586 NS 276 327 NA NP NS-D 

6/2I/200I NA NA NA NA NP NA NA NA NA NP NA NA NS NA 222 222 NP NS-D 

9/10/2001 NA NA NA NA NP NA NA NA NA NP NA NS-D NA NA 245 228 NP NS-D 

9/18/2001 NA NA NA NA NP NA NA NA NA NP NA NS-D 79 NA - NA NA NP NS-D 

12/6/2001 NA NA NA NA NP NA NA NA NA NP NA NS-D NA NA 276 215 NP NS-D 

3/11-12/02 177 172 183 127 NP 188 241 110 861 NP 1,230 NS-D 76 207 284 224 NP NS-D 

6/18/2002 NS NA NA NA NP NA NS NS NA NP NA NS-D NA 145 258 233 NP ' NS-D 

9/16/2002 NS NS NS 121 NP NS NS NS 1,030 NP 1,550 NS-D . 86 NS 293 246 NP NS-D 

1/9/2003 NS NS NS 123 NP NS NS NS 525 NP 3,150 NS-D 95 NS 179 228 NP NS-D 

3/6/2003 NS NS NS 116 NP NS NS NS 363 NP 2,900 NS-D 102 NS 163 272 NP NS-D 

6/20/2003 NS NS NS NS NP NS NS NS NS NP NS NS-D 89.3 NS NS NS 983 NS-D 

8/22/2003 NS NS NS NS NP NS NS NS NS NP NS NS-D NS NS 182 280 841 NS-D 

10/2/2003 NS NS NS 194 NP NS NS NS 420 NP 3,240 NS-D 99.8 NS 175 298 963 NS-D 

12/18/2003 NS NS NS NA NP NS NS NS NA .NP NA NS-D NA NS 123 263 823 NS-D 
3/30/2004 NS NS NS 70 NP NS NS NS 928 NP 2,980 NS-D 116 NS 119 245 753 NS-D 

" ' - i n mg/L. 
1 J ' - NMWQCC standard for chloride is 250 mg/L. 
m - MW-2 not operative after May 3,1995; P&A'd 7/1/99. 

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

M W - l l P&A'd7/1/99. 

MW-11A installed February 1998. _ 

MW-12 installed February 1998 (screened at the top of the saturated zone). 

MW-12D installed June 1999, adjacent to MW-12 (screened in a lower portion of the uppermost saturated zone). 

MW-13 installed June 1999. 

MW-14 installed January 2001. 

MW-15 installed January 2001. 

MW-16 installed May 2003. 

NP = not present at rime of sampling event. 

NS - not sampled during applicable sampling event. 

NA •= not analyzed for chloride during applicable sampling event. 

NS-D - not sampled because well was dry during applicable sampling event. 
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Table 5 
Cumulative BTEX and TPH Analytical Results for Groundwater Samples 

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

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

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

MW-1 8/10/1992 Regular 5550.0 12090.0 2160.0 7370.0 NA NA 

2/9/1993 Regular 2100.0 6500.0 1300.0 7400.0 NA NA 

8/19/1993 Regular 3200.0 7300.0 1200.0 3700.0 NA NA 

1/27/1994 Regular 1930.0 4580.0 672.0 2390.0 NA NA 

5/3/1995 Regular NSP NSP NSP NSP NA NSP 

8/1/1995 Regular 390.0 1300.0 230.0 800.0 NA 5.7 

11/15/1995 Regular 880.0 1800.0 300.0 970.0 NA 6.8 

2/23/1996 Regular 1500.0 3700.0 620.0 2200.0 NA 21 

5/31/1996 Regular 1100.0 1700.0 380.0 990.0 NA 7.5 

8/23/1996 Regular 1800.0 3300.0 570.0 2100.0 NA 17 

12/2/1996 Regular 5600.0 9600.0 2100.0 9600.0 100 64 

3/12/1997 Regular 5500.0 9700.0 2600.0 8200.0 22 62 

6/12/1997 Regular 5300.0 34000.0 7500.0 27000.0 180 160 

9/12/1997 Regular 1800.0 4400.0 1000.0 3000.0 23 21 

12/10/1997 Regular 7600.0 12000.0 2800.0 8200.0 11 71 

3/24/1998 , Regular 4800.0 7200.0 1200.0 2400.0 4.2 38 

6/23/1998 Regular 53.0 680.0 580.0 1400.0 1.4 9.2 

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

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

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

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

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

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

9/14/1999 Regular < 1.0 <1.0 < 1.0 <2.0 <0.20 <0.10 
12/9/1999 - NS NS NS NS NS NS 
3/9/2000 Regular < 1 <1 < 1 9.1 14 1.3 
6/8/2000 - NS NS NS NS NS NS 
9/13/2000 - NS NS NS NS NS NS 
12/7/2000 - NS NS NS NS NS NS 
3/8/2001 Regular 2.0 < 1 <1 < 1 0.49 0.58 
6/21/2001 - NS NS NS NS NS NS 
9/10/2001 - NS NS NS NS NS 
12/6/2001 - NS ' NS NS NS NS NS 
3/12/2002 Regular < 1 <1 < 1 < 1 <0.2 <0.1 
6/18/2002 -
through - NS NS NS NS NS NS 

March 2004 -
MW-21 8/10/1992 Regular 14.9 <4 <4 <4 NA NA 

2/9/1993 Regular <2 <2 <2 <6 NA NA 

8/19/1993 Regular 100.0 12.0 3.0 13.0 NA NA 
1/27/1994 Regular <1 1.2 2.0 2.5 NA NA 

MW-3 8/10/1992 Regular 304.9 2099.0 6760.0 1586.0 NA NA 

2/9/1993 Regular 130.0 <10 < 10 190.0 NA NA 

8/19/1993 Regular 560.0 3100.0 630.0 1900.0 NA NA 

1/27/1994 Regular 1070.0 5380.0 510.0 3120.0 NA NA 

5/4/1995 Regular 770.0 3300.0 470.0 1800.0 NA NA 

8/1/1995 Regular 490.0 2900.0 890.0 1600.0 NA 14 

11/15/1995 Regular 250.0 , 1000.0 180.0 440.0 NA 2.9 

2/23/1996 Regular 120.0 810.0 170.0 560.0 NA 4 

5/31/1996 Regular 670.0 3900.0 1200.0 2300.0 NA 15 

8/23/1996 Regular 330.0 2200.0 590.0 1500.0 NA 12 
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Table 5 
Cumulative BTEX and TPH Analytical Results for Groundwater Samples 

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

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

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

MW-3 12/2/1996 Regular 220.0 1800.0 670.0 1000.0 0.89 7.4 

(cont.) 3/12/1997 Regular 370.0 2000.0 960.0 1400.0 1.8 11 

6/12/1997 Regular 860.0 4800.0 1700.0 2600.0 1.9 20 

9/11/1997 Regular 770.0 3000.0 1600.0 1900.0 1.6 16 

12/10/1997 Regular 240.0 740.0 500.0 450.0 0.59 5.3 

3/24/1998 Regular 140.0 630.0 360.0 310.0 0.56 3.9 

6723/1998 Regular 100.0 720.0 350.0 490.0 0.40 4.9 

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

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

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

6/10/1999 Regular 1.7 3.1 <1.0 36.0 <0.20 0.18 

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

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

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

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

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

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

3/8/2001 Regular < 1 < 1 <1 < 1 0.42 <0.1 

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

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

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

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

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

9/16/2002 -
through - NS NS NS NS' NS NS 

March 2004 -
MW-4 8/10/1992 Regular 2594.0 10360.0 2160.0 6740.0 NA NA 

2/9/1993 Regular 5200.0 15000.0 2200.0 10000.0 NA NA 

8/19/1993 Regular 3000.0 12000.0 <2000 7000.0 NA NA 

1/27/1994 Regular NSP NSP NSP NSP NA NSP 

5/3/1995 Regular NSP NSP NSP NSP NA NSP 

8/1/1995 Regular 5700.0 17000.0 3500.0 13000.0 NA 120 

11/15/1995 Regular 490.0 1600.0 310.0 1100.0 NA 5.2 

2/23/1996 Regular 360.0 2800.0 560.0 2500.0 NA 18 

5/31/1996 Regular 84.0 830.0 280.0 1100.0 NA 6.2 

8/23/1996 Regular 110.0 1400.0 430.0 1800.0 NA 9.8 

12/2/1996 Regular 190.0 2000.0 1800.0 7200.0 56 43 

3/12/1997 Regular 220.0 1500.0 1500.0 4400.0 27 27 

6/12/1997 Regular 47.0 270.0 360.0 950.0 2.5 6.2 

9/12/1997 Regular 92.0 840.0 670.0 2100.0 15 7.6 

12/10/1997 Regular 230.0 750.0 970.0 2300.0 3.7 16 

3/24/1998 Regular 150.0 510.0 270.0 620.0 1.2 5.6 

6/23/1998 Regular 160.0 890.0 590.0 1600.0 0.69 10 

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

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

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

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

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

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

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

3/10/2000 Regular <1 <1 <1 3.6 2.6 0.15 
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Table 5 
Cumulative BTEX and TPH Analytical Results for Groundwater Samples 

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

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

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

MW-4 678/2000 Regular < 1 <1 <1 <1 0.44 0.23 

(cont.) 9/13/2000 Regular <1 <1 <1 <1 0.61 <0.1 

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

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

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

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

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

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

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

9/16/2002 

through - NS NS NS NS NS NS 

March 2004 

MW-5 8/10/1992 Regular <4 <4 <4 <4 NA NA 

2/9/1993 Regular <2 <2 <2 <6 NA NA 

8/19/1993 Regular <2 <2 <2 <6 NA NA 

1/27/1994 Regular 8.7 29.9 4.0 11.3 NA NA 

5/3/1995 Regular 3.7 5.3 0.9 4.6 NA NA 

8/1/1995 Regular <0.3 <0.3 <0.3 <0.6 NA NA 

11/15/1995 Regular <0.3 1.2 <0.3 1.5 NA NA 

2723/1996 Regular <0.3 <0.3 <0.3 <0.6 NA NA 

5/31/1996 Regular 31.0 86.0 10.0 20.0 NA NA 

8/23/1996 Regular <0.3 <0.3 <0.3 <0.6 NA <0.1 

1272/1996 Regular < 1 . < 1 < 1 < 1 <0.1 <0.1 

3/12/1997 Regular < 1 <,1 <1 < 1 <0.1 <0.1 

6/12/1997 Regular < 1 < 1 < 1 < 1 <0.1 <0.1 

9/12/1997 Regular <1 < 1 <1 < 1 <0.1 <0.1 

12/10/1997 Regular <5 <5 <5 <5 <0.2 <0.1 

3/23/1998 Regular < 1 < 1 <1 <1 <0.2 <0.1 

6723/1998 Regular < 1 < 1 <1 < 1 <0.2 <0.1 

9/30/1998 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <o.i 
12/10/1998 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.1 

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

6710/1999 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.1 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

3/6/2003 Regular <1 < 1 . <1 <1 NA <0.1 

8/21/2003 Regular < 1 < 1 < 1 < 1 <1 <0.1 

10/2/2003 Regular < 1 < 1 < 1 < 1 < 1.1 <0.1 
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Table 5 
Cumulative BTEX and TPH Analytical Results for Groundwater Samples 

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

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

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

MW-5 12/18/2003 Regular <1 <1 <1 <1 <0.2 <0.1 

(cont.) 3/30/2004 Regular < 1 <r <1 <1 <0.2 NA 

MW-61 8/10/1992 Regular NS NS NS NS NA NS 

2/9/1993 Regular 7000.0 19000.0 3100.0 7200.0 NA 

8/19/1993 Regular 8100.0 19000.0 3500.0 6400.0 NA NA 

1/27/1994 Regular 7960.0 20200.0 3830.0 6150.0 NA 

5/4/1995 Regular 11000.0 17000.0 2900.0 6000.0 NA NA 

8/1/1995 Regular 8300.0 12000.0 2500.0 5100.0 NA 60 

11/15/1995 Regular 8900.0 17000.0 2900.0 5500.0 . NA 57 

2/23/1996 Regular 8100.0 10000.0 2300.0 4000.0 NA 58 

5/31/1996 Regular 83.0 150.0 15.0 51.0 NA 0.57 

5/31/1996 Duplicate 87.0 160.0 13.0 47.0 NA 0.52 

8/23/1996 Regular 31.0 28.0 9.4 7.9 NA 0.46 

12/2/1996 Regular <1 <1 < 1 17 5.6 <0.1 

3/12/1997 Regular 12.0 <5 6.8 18.0 12 <0.5 

6/12/1997 Regular 1900.0 1400.0 410.0 310.0 7.8 7.4 

9/11/1997 Regular 11.0 1.3 3.4 <1 1 <0.1 

12/10/1997 Regular 3.0 4.2 1.2 3.9 1.7 0.14 

3/24/1998 Regular 3.6 <1 4.0 <1 <0.2 <0.1 

6/23/1998 Regular 170.0 4.1 15.0 7.2 1.2 0.51 

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

12/10/1998 Regular 76 . 6.6 1.7 5.8 2.0 <0.1 

3/10/1999 Regular 2500.0 930.0 590.0 1400.0 11.0 13 

MW-7 8/10/1992 Regular NS NS NS NS NA NS 

2/9/1993 Regular <2 <2 <2 <6 NA NA 

8/19/1993 Regular <2 3.0 <2 <2 NA NA 

1/27/1994 Regular 1.1 < 1 < 1 <1 NA NA 

5/3/1995 Regular 52.0 3.4 0.7 2.8 NA NA 

8/1/1995 Regular 22.0 2.2 0.9 2.8 NA <0.1 

11/15/1995 Regular 8.4 0.8 <0.3 0.9 NA <0.1 

2/23/1996 Regular <0.3 <0.3 <0.3 <0.6 NA <0.1 

2/23/1996 . Duplicate ' <0.3 <0.3 <0.3 <0.6 NA <0.1 

5/31/1996 Regular 29.0 83.0 10.0 21.0 NA 0.25 

8/23/1996 Regular <0.3 <0.3 <0.3 <0.6 NA <0.1 

12/2/1996 Regular <1 <1 <1 < 1 <0.1 <0.1 

3/12/1997 Regular <1 <1 < 1 < 1 <0.1 <0.1 

6/12/1997 Regular <1 < 1 < 1 <1 <0.1 <0.1 

9/11/1997 Regular <1 <1 <1 <1 <0.1 <0.1 

12/10/1997 Regular <1 <1 <1 <1 <0.2 <0.1 

3/24/1998 Regular <1 < 1 < 1 <1 <0.2 <0.1 

6/23/1998 Regular < 1 <1 <1 <1 <0.2 <0.1 

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

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

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

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

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

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

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

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

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

12/7/2000 Regular . <1 <1 < 1 <1 <0.29 <0.1 
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Table 5 
Cumulative BTEX and TPH Analytical Results for Groundwater Samples 

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

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

MW-7 3/8/2001 Regular <1 <1 < 1 <1 1.2 <0.1 

(cont.) 6721/2001 Regular 3.1 <1 <1 <1 <0.22 <0.1 

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

12/6/2001 Regular <1 <1 <1 <1 1.3 <0.1 

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

6718/2002 Regular < 1 < 1 <1 <1 <0.2 <0.1 

9/16/2002 

through - NS NS NS NS NS NS 

March 2004 

MW-8 8/10/1992 Regular NS NS NS NS NA NS 

2/9/1993 Regular <2 <2 <2 <6 . NA NA 

8/19/1993 Regular <2 <2 <2 <2 NA NA 
1/27/1994 Regular < 1 < 1 <1 < 1 NA NA 

5/3/1995 Regular 3.0 4.9 0.8 3.7 NA NA 
8/1/1995 Regular 3.1 1.2 0.5 1.6 NA < 0.001 

11/15/1995 Duplicate 3.6 1.5 0.5 1.5 NA <0.1 
11/15/1995 Regular <0.3 0.5 <0.3 <0.6 NA <0.1 
2/23/1996 Regular <0.3 <0.3 <0.3 <0.6 NA <0.1 

. 5/31/1996 Regular <0.3 <0.3 <0.3 <0.6 NA <0.1 

8/23/1996 Regular <0.3 <0.3 <0.3 <0.6 NA <0.1 

12/2/1996 Regular <1 < 1 < 1 <1 <0.1 . <0.1 

3/12/1997 Regular < 1 <1 < 1 1.8 <0.1 <0.1 

6/12/1997 Regular < 1 <1 < 1 <1 <0.1 <0.1 

9/12/1997 Regular <1 <1 <1 <.l 0.1 <0.1 

12/10/1997 Regular <1 < 1 <1 <1 0.3 <0.1 

3/23/1998 Regular < 1 < 1 <1 <1 <0.2 <0.1 

6/23/1998 Regular < 1 < 1 <1 <1 <0.2 <0.1 
9/30/1998 Regular < 1.0 <1.0 < 1.0 <1.0 <0.20 <0.1 
12/10/1998 Regular < 1.0 <1.0 <1.0 <1.0 <0.20 <0.1 

3/9/1999 Regular <1.0 <1.0 <1.0 <1.0 <0.20 <0.1 
6/10/1999 Regular < 1.0 <1.0 < 1.0 <1.0 < 0.20 <0.1 

9/13/1999 . Regular <1.0 <1.0 <1.0 <2.0 <0.20 <0.10 
12/9/1999 - NS NS NS NS NS NS 
3/9/2000 Regular <1 <1 <1 < I 0.55 <0.I 
6/8/2000 - NS NS NS NS NS NS 
9/13/2000 - NS NS NS NS NS NS 
12/7/2000 - NS NS NS NS NS NS 
3/8/2001 Regular < 1 < 1 < 1 < 1 1.6 <0.1 
6/21/2001 - NS NS NS NS NS NS 
9/10/2001 - NS NS NS NS NS NS 
12/6/2001 - NS NS NS NS NS NS 
3/12/2002 Regular < 1 < 1 < 1 <1 0.38 <0.1 
6/18/2002 - NS NS NS NS NS NS 
9/16/2002 
through - NS NS NS NS NS NS 

March 2004 

MW-9 4/22/1993 Regular 570.0 380.0 <50 870.0 NA NA 

7/15/1993 Regular 121.0 7.3 3.0 458.0 NA NA 
8/19/1993 Regular 390.0 290.0 40.0 250.0 NA NA 
1/27/1994 Regular 327.0 357.0 51.1 293.0 NA NA 

5/3/1995 Regular 380.0 110.0 19.0 120.0 NA NA 

8/1/1995 Regular 660.0 410.0 91.0 310.0 NA 6.2 
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Table 5 
Cumulative BTEX and TPH Analytical Results for Groundwater Samples 

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

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

MW-9 11/15/1995 Regular 240.0 24.0 11.0 140.0 NA 1.5 

(com.) 11/15/1995 Duplicate 170.0 18.0 10.0 120.0 NA 1.9 

2/23/1996 Regular 170.0 18.0 2.3 160.0 NA 4.3 

5/31/1996 Regular 120.0 16.0 3.0 200.0 NA NA 

8/23/1996 Regular 82.0 13.0 6.0 270.0 NA 4 

8/23/1996 Duplicate 76.0 14.0 4.8 250.0 NA 4.4 

12/2/1996 Regular 61.0 <25 <25 210.0 2.6 2.8 

12/2/1996 Duplicate 86.0 13.0 2.4 270.0 3.7 2.9 

3/12/1997 Regular 30.0 48.0 420.0 880.0 8.2 19 

6/12/1997 Regular 4.7 2.1 11.0 97.0 2.6 2.2 

6/12/1997 Duplicate <5 <5 6.6 69.0 5.2 1.9 

9/12/1997 Regular 2.1 2.3 2.1 120.0 1.2 1.9 

12/10/1997 Regular 4.9 9.0 6.8 62.0 0.86 0.92 

3/24/1998 Regular <1 <1 < 1 26.0 0.9 1 

6/23/1998 Regular 2.4 22.0 10.0 36.0 <0.2 0.25 

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

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

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

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

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

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

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

678/2000 - NS NS NS NS NS NS 

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

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

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

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

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

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

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

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

9/16/2002 

through - NS NS NS NS NS NS 
March 2004 

MW-10 8/19/1993 Regular 190.0 460.0 <200 240.0 NA NA 
1/27/1994 Regular 13.4 4.0 5.5 33.6 NA NA 

5/4/1995 Regular 980.0 15.0 11.0 84.0 NA NA 

8/1/1995 Regular 1300.0 32.0 32.0 100.0 NA 3.6 
11/15/1995 Regular 1000.0 24.0 15.0 36.0 NA 1.7 

2/23/1996 Regular 810.0 23.0 27.0 44.0 NA 2.4 

5/31/1996 Regular 700.0 24.0 34.0 28.0 NA 2 

8/23/1996 Regular 290.0 3.4 6.4 13.0 NA 1.4 

12/2/1996 Regular 280.0 1.3 17.0 8.0 0.94 0.97 

3/12/1997 Regular 110.0 <5 17.0 <5 0.61 0.57 

6/12/1997 Regular 150.0 12.0 30.0 <5 0.68 <0.5 

9/12/1997 Regular 87.0 2.3 26.0 2.7 0.76 0.33 

9/12/1997 Duplicate ' 87.0 2.4 26.0 2.8 0.79 0.33 

12/10/1997 Regular 41.0 9.8 12.0 7.7 1.1 0.28 

12/10/1997 Duplicate 36.0 8.5 10.0 6.7 1.2 0.24 

3/23/1998 Regular 36.0 <5 5.9 <5 1.6 <0.5 
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Table 5 
Cumulative BTEX and TPH Analytical Results for Groundwater Samples 

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

Monitor Sample Sample Benzene [ Toluene | Ethylbenzene | Xylenes TPH-D | TPH-G 
Well Date Type micrograms per liter, ug/L milligrams per liter, mg/L 

MW-10 3/23/1998 Duplicate 36.0 < 1 5!3 1.3 1.7 0.18 

(com.) 6723/1998 Regular 37.0 <5 <5 <5 2.1 <0.5 

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

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

3/9/1999 Regular 28.0 <5.0 5.8 <5.0 0.92 <0.5 

6/10/1999 Regular 17.0 <1.0 <1.0 <1.0 0.30 0.16 

9/14/1999 Regular 10.0 <1.0 < 1.0 <2.0 O.20 <0.10 

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

3/10/2000 Regular 300.0 4.3 6.6 43.2 12 0.85 

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

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

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

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

6/22/2001 Regular < 1 <1 < 1 <1 1.2 <0.1 
9/10/01 and 

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

12/6/2001 Regular No Valid Data 

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

6/18/2002 Regular <1 <1 <1 . <1 1.2 <0.1 
9/16/2002 Regular < 0.074 < 0.11 0.1 <0.082 3 J <0.05 

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

3/6/2003 Regular <1 < 1 18 <1 NA <0.1 
8/21/2003 Regular < 1 < 1 < 1 < 1 <1 <0.1 

10/2/2003 Regular <1 <1 <1 <1 < 1.2 <0.1 

12/18/2003 Regular < 1 < 1 <1 <1 0.9 <0.1 
3/30/2004 Regular < 1 < 1 <1 < 1 <0.2 . ... . NA 

M W - l l 1 8/19/1993 Regular <2 <2 <2 <2 NA NA 
1/27/1994 Regular < 1 <1 < 1 < 1 NA NA 
5/4/1995 Regular <0.3 <0.3 <0.3 <0.6 NA NA 
8/1/1995 Regular 44.0 29.0 5.5 13.0 NA 0.2 

11/15/1995 Regular 190.0 2.8 62 11.0 NA 0.4 

2/23/1996 Regular 49.0 1.2 0.5 4.0 NA 0.25 
5/31/1996 Regular 300.0 83.0 12.0 28.0 NA 0.8 
8/23/1996 Regular 100.0 1.2 0.3 4.7 NA 0.26 
12/2/1996 Regular 970.0 <5 6.0 8.1 2 1.3 
3/12/1997 Regular 130.0 <5 13.0 5.8 0.42 <0.5 
3/12/1997 Duplicate 100.0 <5 10.0 5.1 0.43 <0.5 
6/12/1997 Regular 150.0 23.0 19.0 <5 1.1 0.55 
9/12/1997 Regular 220.0 15.0 27.0 13.0 1 0.46 

MW-ll A 3/24/1998 Regular 24.0 5.0 <5 <5 0.28 0.14 

6/23/1998 Regular 9.9 <5 <5 <5 <0.2 <0.5" 

9/30/1998 Regular 9.3 3.7 2.2 7.0 O.20 0.1 
12/10/1998 Regular 1.7 <1.0 <1.0 <1.0 <0.20 <0.1 
3/10/1999 Regular <5 <5 <5 <5 0.3 <0.5 

6/10/1999 Regular <1.0 <1.0 < 1.0 <1.0 O.20 <0.10 

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

12/9/1999 Regular <5 <5 <5 <5 <0.2 <0.1 
3/9/2000 Regular 1.2 <1 < 1 <1 0.43 <0.1 

6/8/2000 Regular 3.6 <1 <1 <1 0.37 <0.1 
9/13/2000 Regular 1.4 < 1 < 1 <1 0.36 <0.1 

12/7/2000 Regular 26 <1 < 1 3.3 0.3 0.12 

p:\wp\bjserv\12832\113ta 7 of 9 



Table 5 
Cumulative BTEX and TPH Analytical Results for Groundwater Samples 

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

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

MW-ll A 3/8/2001 Regular 12 <5 <5 <5 2.2 <0.5 
(cont) 6/22/2001 Regular 1.5 <1 < 1 < 1 1 <0.1 

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

12/6/2001 Regular <1 <1 <1 <1 1 <0.1 
3/12/2002 Regular 1.8 < 1 < 1 1 1.6 <0.1 
6/18/2002 Regular 2.9 <0.1 1.3 <1 0̂ 91 <0.1 
9/16/2002 Regular 9 <0.11 41 < 0.082 1 J 0.2 

- 1/9/2003 Regular 12 < 1 < 1 1.2 < 1.0 0.4 
3/6/2003 Regular 3.2 <1 < 1 1.2 <1 0.13 
8/21/2003 Regular 3.7 < 1 < 1 < 1 < 1 <0.1 
10/2/2003 Regular 3.7 <1 < 1 < 1 < 1.2 <0.1 
12/18/2003 Regular 3.4 <1 1.1 <1 0.63 0.28 
3/30/2004 Regular < 1 <1 1.4 < 1 0.5 NA 

MW-12 3/24/1998 Regular 100.0 11.0 6.0 8.0 0.29 0.41 
6/23/1998 Regular 88.0 <5 <5 <0.2 <0.5 
6/23/1998 Duplicate 89.0 <5 <5 <5 0.31 <0.5 
9/30/1998 Regular 260.0 3.0 1.2 7.9 <0.20 0.62 
12/10/1998 Regular 160.0 <1.0 <1.0 1.2 0.21 0.36 
3/10/1999 Regular 160.0 1.1 <1.0 2.9 0.38 0.45 
6/10/1999 Regular 49.0 1.4 <1.0 < 1.0 0.22 0.13 
9/14/1999 Regular 75.0 <1.0 <1.0 <2.0 <0.20 0.23 
12/9/1999 Regular 64.0 <1 < 1 <1 <0.2 0.21 
3/10/2000 Regular 93.0 < 1 < 1 <1 <0.2 0.21 
3/10/2000 Duplicate 99.0 < 1 < 1 <1 0.22 0.22 
6/8/2000 Regular 62.0 < 1 < 1 <1 <0.2 <0.1 
9/13/2000 Regular 34.0 < 1 < 1 < 1 0.23 <0.1 
12/7/2000 Regular 27 < 1 2.9 1.9 <0.25 <0.1 
3/8/2001 Regular 14 < 1 < 1 <1 2.1 0.1 
6/22/2001 Regular 12 < 1 < 1 < 1 0.51 0.11 
9/10/2001 Well Dry (Not Sampled) During This and Subsequent Monitoring Events 

MW-12D : 7/2/1999 Regular <5 <5 : <5 <5 <0.20 <0.10 
9/14/1999 Regular <1.0 <1.0 <1.0 <2.0 <0.20 <0.10 
12/9/1999 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 
3/9/2000 Regular < 1 < 1 < 1 < 1 0.24 <0.1 
6/8/2000 Regular <1 < 1 < 1 < 1 <0.2 <0.1 
9/13/2000 - NS NS NS NS NS NS 
12/7/2000 - NS NS NS NS NS NS 
3/8/2001 - NS NS NS NS NS NS 
6/22/2001 - NS NS NS NS NS NS 
9/18/2001 Regular < 1 < 1 < 1 < 1 <0.2 <0.1 
12/6/2001 Regular < 1 < 1 < 1 <1 <0.2 <0.1 
3/12/2002 Regular < 1 < 1 < 1 < 1 0.44 <0.1 
6/18/2002 Regular < 1 <1 < 1 < 1 <0.2 <0.1 
9/16/2002 Regular < 0.074 < 0.11 < 0.068 < 0.082 0.2 J . <0.05 
1/9/2003 Regular < 1 < 1 < 1 <1 < 1 <0.1 
3/6/2003 Regular < 1 < 1 < 1 <1. <1 <0.1 
6/20/2003 Regular <1 < 1 < 1 < 1 <1 <0.1 
8/21/2003 Regular <1 < 1 <1 <1 <1 <0.1 
10/2/2003 Regular <1 < 1 < 1 < 1 <1.2 <0.1 
12/18/2003 Regular < 1 < 1 < 1 <1 <0.2 <0.1 
3/30/2004 Regular < 1 < 1 < 1 <1 <0.2 NA 
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Table 5 
Cumulative BTEX and TPH Analytical Results for Groundwater Samples 

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

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

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

9/14/1999 Regular 860.0 160 450.0 34.4 2.1 3.1 
12/9/1999 Regular 430.0 16.0 410.0 40.9 0.46 3.2 

3/10/2000 Regular 88.0 2.8 200.0 1.3 1.9 0.99 
678/2000 Regular 6.0 <1 63.0 3.3 1.1 0.91 

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

12/7/2000 Regular <1 <1 <1 <1 0.43 <0.1 
3/8/2001 Regular <1 <1 1.2 <1 2 <0.1 

6/22/2001 Regular < 1 < 1 <1 < 1 0.31 <0.1 
9/10/2001 Regular < 1 <1 <1 < 1 0.3 <0.1 
12/6/2001 Regular <1 < 1 <1 <1 <0.2 <0.1 
3/12/2002 Regular <1 < 1 < 1 <1 0.84 <0.1 
6/18/2002 Regular <1 <1 <1 <1 0.3 <0.1 
9/16/2002 

through - NS NS NS NS NS NS 
March 2004 

MW-14 1/14/2001 Regular <1 <1 <1 <1 <0.2 <0.1 
9/16/2002 Regular NA NA NA NA NA NA 
1/9/2003 Regular NA NA NA NA NA NA 

March 2003 Regular NA NA NA NA NA NA 

June 2003 Regular NA NA NA NA NA NA 

October 2003 Regular NA NA NA NA NA NA 
12/18/03 Regular NA NA NA NA NA NA 

3/30/2004 Regular <1 <1 <1 < 1 <0.2 NA 

MW-15 1/14/2001 Regular < 1 <1 <1 <1 <0.2 <0.1 
9/16/2002 Regular NA NA NA NA NA NA 
1/9/2003 Regular NA NA NA NA NA NA 

March 2003 Regular NA NA . NA NA NA NA 
June 2003 Regular NA NA NA NA NA NA 

October 2003 Regular NA NA NA NA NA NA 
12/18/03 Regular NA NA NA NA NA NA 

3/30/2004 Regular <1 <1 <1 < 1 <0.2 NA 

MW-16 6720/2003 Regular <5 <5 <5 <5 NA NA 
October 2003 Regular NA NA NA NA NA NA 

12/18/03 Regular NA NA NA NA NA NA 
3/30/2004 Regular < 1 < 1 < 1 < 1 <0.2 NA 

OW-4 6710/1999 Regular <1.0 <1.0 <1.0 4.4 <0.2 <0.10 
9/14/1999 Regular <1.0 < 1.0 <1.0 <2.0 <0.20 <0.10 
12/9/1999 Regular < 1.0 <1.0 <1.0 <1.0 <0.2 <0.1 
3/9/2000 Regular <1.0 <1.0 <1.0 <1.0 0.25 <0.1 
6/8/2000 Regular < 1.0 < 1.0 < 1.0 <1.0 <0.21 <0.1 
9/13/2000 Regular < 1.0 < 1.0 <1.0 < 1.0 <0.2 <0.1 
12/7/2000 Well Dry (Not Sampled) During This and Subsequent Monitoring Events 

1 Well plugged and abandoned 7/1/99 
NA= Not Analyzed 
NS = Not Sampled 
NS-D = Not Sampled because well was dry 
NSP = Not Sampled due to Phase-Separated Hydrocarbons 
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Table 6 
Current and Historical Nitrate, Sulfate, and Dissolved Methane Data for Monitor Wells MW-5, 

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

BJ Services Company, U.S.A. 

Well Date Nltrate(1) (mg/L) Sulfate0' (mg/L) 
Dissolved Methane 

(mg/L) 

3/23/1998 3.87 190 < 0.0012 

3/9/1999 <0.1 195 < 0.0012 

6/10/1999 4.73 209 < 0.0012 

9/14/1999 4.3 210 < 0.0012 

12/9/1999 4.2 210 < 0.0012 

3/9/2000 5.3 260 < 0.0012 " 
6/8/2000 4.7 240 < 0.0012 

9/13/2000 3.93 200 < 0.0012 

12/7/2000 3.27 160 < 0.0012 

3/8/2001 3.24 180 < 0.0012 

MW-5 
6/21/2001 2.74 150 0.0017 MW-5 
9/10/2001 NA(2> 130 < 0.0012 
12/6/2001 2.38 120 < 0.0012 

3/12/2002 2.98 120 < 0.0012 

6/18/2002 2.56 110 0.002 
9/16/2002 2.4 105 0.002 
1/9/2003 2.1 97 0.004 
3/6/2003 2.75 110 < 0.0012 
8/21/2003 2.4 100 < 0.0012 

. 10/2/2003 2.5 100 <0.0012 
12/18/2003 2.5 110 <0.0012 
3/30/2004 2.6 110 <0.0012 
3/23/1998 0.07 320 0.91 
6/23/1998 <0.1 325 0.55 
9/30/1998 <0.1 204 0.81 
12/10/1998 <0.1 180 0.091 

3/9/1999 <0.1 
142 

0.035 3/9/1999 <0.1 
2 2 3 ( 3 ) 0.035 

9/14/1999 <0.10 160 0.0049 
12/9/1999 0.49 170 0.0039 

MW-10 3/10/2000 0.1 160 0.0056 
6/8/2000 <0.1 150 0.031 
9/13/2000 <0.1 160 0.031 
12/7/2000 <0.1 190 0.17 
3/8/2001 <0.1 270 < 0.0012 
6/22/2001 <0.1 270 0.044 
9/10/2001 NA NA NA 
3/12/2002 <0.1 230 NA 
6/18/2002 <Q.l 240 0.007 
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Table 6 
Current and Historical Nitrate, Sulfate, and Dissolved Methane Data for Monitor Wells MW-S, 

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

BJ Services Company, U.S.A. 

Well Date Nitrate(,) (mg/L) Sulfate0' (mg/L) 
Dissolved Methane 

(mg/L) 
MW-10 9/16/2002 <0.03 318 0.006 
(corrt.) 1/9/2003 <0.1 280 0.0024 

3/6/2003 <0.1 270 0.0031 
8/21/2003 0.21 350 < 0.0012 
10/2/2Q03 0.11 360 <0.0012 
12/18/2003 0.28 350 <0.0012 
3/30/2004 0.25 350 <0.0012 
3/23/1998 <0.05 190 0.14 
6/23/1998 <0.1 225 0.11 
9/30/1998 0.4 196 0.043 
12/10/1998 0.7 188 0.033 

3/10/1999 
<0.1 164 

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

0.094 

6/10/1999 <0.1 181 0.0036 
9/13/1999 0.22 250 < 0.0012 
12/9/1999 <0.1 290 0.0079 
3/9/2000 0.11 270 0.037 
6/8/2000 <0.1 240 0.0069 
9/13/2000 <0.1 320 < 0.0012 

M W - l l A 
12/7/2000 <0.1 260 0.0096 

M W - l l A 
3/8/2001 <0.1 330 0.0028 
6/22/2001 <0.1 180 0.0074 
9/10/2001 NA 280 < 0.0012 
12/6/2001 <0;1 240 0.0041 
3/12/2002 <0.1 350 0.0044 
6/18/2002 <0.1 560 0.0028 
9/16/2002 0.3 383 < 0.0012 
1/9/2003 <0.5 290 0.0063 
3/6/2003 <0.1 290 0.0044 
8/21/2003 0.68 340 < 0.0012 
10/2/2003 1.4 350 < 0.0012 
12/18/2003 <0.1 320 <0.0012 
3/30/2004 1.9 380 <0.0012 
3/23/1998 <0.05 240 < 0.0012 
6/23/1998 <0.1 240 < 0.0012 
9/30/1998 <0.1 168 < 0.0012 
12/10/1998 <0.1 202 < 0.0012 

MW-12 3/10/1999 
<0.1 137 

< 0.0012 MW-12 3/10/1999 
<0.1 ( 4 ) 

1 9 3 ( 3 ) < 0.0012 

6/10/1999 <0.1 217 < 0.0012 
9/14/1999 <0.10 230 < 0.0012 
12/9/1999 <0.1 180 < 0.0012 
3/10/2000 <0.1 210 < 0.0012 
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Table 6 
Current and Historical Nitrate, Sulfate, and Dissolved Methane Data for Monitor Wells MW-S, 

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

BJ Services Company, U.S.A. 

Well Date Nitrate0' (mg/L) Sulfate0' (mg/L) 
Dissolved Methane 

(mg/L) 

MW-12 6/8/2000 <0.1 220 < 0.0012 
(cont.) 9/13/2000 <0.1 240 < 0.0012 

12/7/2000 <0.1 260 < 0.0012 
3/8/2001 <0.1 300 < 0.0012 
6/22/2001 <0.1 360 0.0021 
9/10/2001 Well Dry (Not Sampled) During This and Subsequent Monitoring Events 
9/18/2001 NA 190 < 0.0012 
12/6/2001 <0.1 200 < 0.0012 
3/12/2002 <0.1 200 < 0.0012 
6/18/2002 <0.1 180 0.0012 
9/16/2002 0.06 172 < 0.0012 

MW-12D 
1/9/2003 <0.1 150 0.005 

MW-12D 
3/6/2003 0.705 170 0.0038 
6/20/2003 <0.1 160 < 0.0012 
8/22/2003 <0.1 160 < 0.0012 
10/2/2003 <0.1 140 < 0.0012 

LL2/18/2003 <0.1 160 O.OO 12 
3/30/2004 <0.1 160 <0.0012 

1 ' - By EPA Method 300, except as noted 
( 2 ) - NA indicates not analyzed 
< 3 )-By EPA Method 375.4 
( 4 ) -By EPA Method 353.3 
( 5 ) - NS-D indicates not sampled (well dry) 
mg/L = milligrams per liter 
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Table 7 
Summary of Groundwater Quality Parameters and Detected PAHl, Metal), VOC> and SVOCs 

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

Monitor Wells'" 
Analyte (units) Sample Date MW-1 MW-3 M W - 1 MW-5 MW-6 I MW-7 MW-8 MW-9 | MW-10 M W - l l 1 MW-l l A MW-12 MW-12D MW-13 M W - 1 4 MW-15 MW-16 OW-4 

Antonf (me/IO 

Piloride St*Tlbk4 

Pboride 3/23-24/1998 0.9 1.2 1.2 0.6 l . l 0.8 0.9 1,3 6.1 NS 2.9 4.2 NP NP NP NP NP NS 

3/9-10/1999 1.54 1.46 1.5 US 1.79 1.56 1.44 1.84 4.93 NS JOS 3.13 NP NP NP NP NP NS 

6/10-7/2/1999 NS NS NS NS NP NS NS NS NS NP NS " NS 1.83 222 NP NP NP 3.45 
3/9-10/2030 1.7 1.1 1.1 1.1 NP 0.75 0.69 1.5 1 NP O . l 1.7 13 1.7 NP NP NP 3.8 

1/14/2001 NS NS NS NS NP NS NS NS NS NP NS NS NS NS 3.S 1.2 NP NS 
3/8-9/2001 1.3 0.77 0.63 0.86 NP 0.69 0.66 0.92 1.2 NP 1.1 1.9 NS 1.6 NA NS NP NS-D 

3/11.12/2002 11 1.4 1.2 1.4 NP 1.3 1.1 1.5 1.8 NP 2.1 NS-D 1.4 2.3 NS NS NP NS-D 

3/6/2003 NS NS NS 1.1 NP NS NS NS 1.6 NP 4.1 NS-D 1.2 NS 23 0.91 NP NS-D 
12/1 a/2004 NS NS NS NA NP NS NS NS NA NP NA NS-D NA NS NA NA NA NS-D 
3/30/2004 NS NS NS 1.1 NP NS NS NS 22 NP 35 NS-D 1.1 NS 2.5 1.1 5.3 NS-D 

Nitnle CNitrogcs u N) 8/1/1995 4.7 5.6 15 28 1.3 9.2 11 38 <0.1 5,5 NP NP NP NP NP NP NP NS 

t/23/1996 11 7.6 7.6 12 <0.S 10 8.6 24 <S 11 NP NP NP NP NP NP NP NS 

3/23-24/1998 1.78 3/37 2.59 387 069 3.92 1.84 4.27 0.07 NS <0.0S <0.05 NP NP NP NP NP NS 

3/9-10/1999 0.7 2.1 2.6 NA O . I 3J 0.7 3.7 NA NP O . l O . l NP NP NP NP NP NS 

6/10-7/2/1999 NS NS NS NS NP NS NS NS NS NP NS NS 2.1 2.4 NP NP NP 3.96 

3/9-10/2000 0.33 2.9 3.7 5.3 NP 3.6 0.35 7.2 0.1 NP 0.11 O . l 0.14 o . i NP NP NP 3.6 

1/14/2001 NS NS NS NS NP NS NS NS NS NP NS NS NS NS 43 4.88 NP NS 

3/8-9/2001 4.31 2J6 4.75 3.24 NP 2.82 0.664 7.9 o . i NP O . l O l NS O . l NA NS NP NS-D 

3/11-12/2002 5.7 J.86 8.55 2.98 NP 3.23 0.607 6J4 O . l NP O . l NS-D O . l o . i NS NS NP NS-D 

3/6/200) NS NS NS 2.75 NP NS NS NS O . l NP O . l NS-D 0.705 NS 5.82 3.67 NP NS-D 

6/20/2003 NS NS NS NS NP NS NS NS NS NP NS NS-D O . l NS NS NS 4.4 NS-D 

8/21/2003 NS NS NS 2.4 NP NS NS NS NA NP NA NS-D <0.1 NS NA NA NS NS-D 

12/18/2004 NS NS NS 2.5 NP NS NS NS 0.28 NP O . l NS-D <0.1 NS NA NA NA NS-D, 

3/30/2004 NS NS NS 2.6 NP NS NS NS 025 NP 1.9 NS-D <0.1 NS 4.9 3 5.1 NS-D 
Solon 8/1/1995 150 ISO 210 230 6.7 IBO 160 150 130 230 NP NP NP NP NP NP NP NS 

8/23/1996 130 150 ISO 140 85 80 160 180 120 130 NP NP NP NP NP NP NP NS 
3/23-24/1998 130 ISO 160 190 230 310 250 230 320 NS 190 240 NP NP NP NP NP NS 

3/9-10/1999 196 162 178 195 73 246 240 146 223 NP 227 193 NP NP NP NP NP NS 

6/10/1999-7/2/1999 NS NS NS NS NP NS NS NS NS NP NS NS 249 334 NP NP NP 192 

3/9-10/2000 530 190 ISO 260 NP 280 260 170 160 NP 270 210 200 170 NP NP NP 200 
1/KJ2001 NS NS NS NS NP NS NS NS NS NP NS NS NS NS 180 130 NP NS 

3/8-9/2001 210 170 ISO 180 NP 260 240 ISO 270 NP 330 300 NS 380 NA NS NP NS-D 
3/11-12/2002 190 150 160 120 NP 240 250 130 230 NP 350 NS-D 200 380 NS NS NP NS-D 

3/6/2003 NS NS NS 110 NP NS NS NS 270 NP 290 NS-D 170 NS 150 150 NP NS-D 

6/20/2003 NS NS NS NS NP NS NS NS NS NP NS NS-D 160 NS NS NS 200 NS-D 

8/21/2003 NS NS NS 100 NP NS NS NS NA NP NA NS-D 160 NS NA NA NS NS-D 
12/18/2004 NS NS NS no NP NS NS NS 350 NP 320 NS-D 160 NS NA NA NA NS-D 
3/30/2004 NS NS NS no NP NS NS NS 350 NP 380 NS-D 160 NS 150 140 180 NS-D 

Cation* (n>e/10 

CBknua 8/1/1995 120 120 220 160 320 300 300 180 610 490 NP NP NP NP NP NP NP NS 
S/23/1996 120 130 89 110 62 270 230 190 390 440 NP NP NP NP NP NP NP NS 

3/23-24/1998 129 122 79 109 94 203 215 142 417 NS 259 388 NP NP NP NP NP NS 
3/9-10/1999 801 129 90.8 116 141 233 197 122 214 NP 308 148 NP NP NP NP NP NS 

6/10-7/2/1999 NS NS NS NS NP NS NS NS NS NP NS NS 113 389 NP NP NP 141 
3/9-1CV2000 155 119 147 387 NP 167 215 no 177 NP 229 180 78.1 122 NP NP NP 882 
1/14/2001 NS NS NS NS NP NS NS NS NS NP NS NS NS NS 179 ISO NP NS 
3/8-9/2001 86.8 148 214 157 NP 172 183 381 331 NP 466 338 NS 198 NA NS NP NS-D 

3/U-12/20O2 112 121 130 143 NP ND ND ND 303 NP 330 NS-D 120 225 NS NS NP NS-D 
3/6/3001 NS NS NS 288 NP NS NS NS NA NP 470 NS-D 133 NS NA NA NP NS-D 
6/20/2003 NS NS NS NS NP NS NS NS NS NP NS NS-D NA NS NS NS 219 NS-D 

1/21-22/2003 NS NS NS NA NP NS NS NS 108 NP NA NS-D NA NS 62.2 107 NS NS-D 
12/18/2004 NS NS NS NA NP NS NS NS NA NP NA NS-D NA NS NA NA NA NS-D 
3/30/2004 NS NS NS 80.1 NP NS NS NS 308 NP 763 NS-D 142 NS 205 255 210 NS-D 
8/1/1995 34 36 58 27 72 42 49 43 130 130 NP NP NP NP NP NP NP NS 
8/23/1996 120 32 21 IS 28 40 48 44 84 120 NP NP NP NP NP NP NP NS 
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Table 7 
Summary of Groundwater Quality Parameters and Detected PAHi, Metals, VOCs and SVOCs 

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

Monitor Wells1" 
Analyte (units) Sample Date MW-1 MW-3 MW-4 MW-5 MW-6 MW-7 MW-8 MW-9 MW-10 M W - l l MW-l l A MW-12 MW-12D MW-13 MW-14 MW-15 MW-16 OW-4 

Magnesium sm-imns 36 30 18 20 42 47 52 36 130 NS 96 101 NP NP NP NP NP NS 

(continued) J/9-10/1999 19.7 31.! 20.4 21.6 62.2 54 4 47.7 28.5 43 NP 101 32.1 NP NP NP NP NP NS 

6/10-7/2/1999 NS NS NS NS NP NS NS NS NS NP NS NS 16.6 83.9 NP NP NP 44.3 

3/9-10/2000 41.3 27.5 26.3 29.2 NP 44.3 39.1 26.2 61 NP 47.7 30.6 7.25 38.8 NP NP NP 74.5 
1/14/2001 NS NS NS NS NP NS NS NS NS NP NS NS NS NS 87.5 28.3 NP NS 
3/S.9/2O01 20.7 24.9 25.9 16.6 NP 41.1 37.4 2B.2 95.1 NP 93.4 95.3 NS 52.3 NA NS NP NS-D 

3/11-12/2002 27.3 20.7 20.7 13 NP NP ND ND ND NP 103 NS-D 6.06 44.7 NS NS NP NS-D 
3/6/2003 NS NS NS 19 6 NP NS NS NS NA NP 160 NS-D 6.74 NS NA NA NP NS-D 

6/20/2003 NS NS NS NS NP NS NS NS NS NP NS NS-D NA NS NS NS 45.4 NS-D 

8/21-22/2003 NS NS NS NA NP NS NS NS 41.1 NP NA NS-D NA NS 3SJ 17.3 NS NS-D 
12/18/2004 NS NS NS NA NP NS NS NS NA NP NA NS-D NA NS NA NA NA NS-D 
3/30/2OO4 NS NS NS 12.4 NP NS NS NS 128 NP 134 NS-D 7.63 NS 66.4 31.5 39.2 NS-D 

Pcwusium 8/1/1995 2.4 2.6 3.5 4.2 3 3.4 S 4.1 35 46 NP NP NP NP NP NP NP NS 
8/23/1996 2.4 3 22 3.1 2.4 3.7 3.9 2.6 41 53 NP NP NP NP NP NP NP NS 

3/23-24/1998 <20 <20 <20 <20 <20 <20 <20 <20 20 NS 30 70 NP NP NP NP NP NS 

3/9-10/1999 3 4 3 4 4 9 4 3 IS NP 21 101 NP NP NP NP NP NS 
6/10-7/2/1999 NS NS NS NS NP NS NS NS NS NP NS NS 66 6 NP NP NP 3 
3/9-10/2000 4.01 4.11 3.95 5.61 NP 6.98 4J3 4.08 11J NP 18.6 104 70.6 2.84 NP NP NP 10.7 

1/14/2001 NS NS NS NS NP NS NS NS NS NP NS NS NS NS 3.59 4.59 NP NS 
3/8-9/2001 <2 156 2.76 2.25 NP SIS 2.94 3.84 19.3 NP 33.5 47.2 NS 226 NA NS NP NS-D 

3/11-13/2002 2.82 4.05 179 3.55 NP ND ND ND ND NP 41.5 NS-D 72 282 NS NS NP NS-D 

3/6/2003 NS NS NS 3.72 NP NS NS NS NA NP 39.4 NS-D 55.6 NS NA NA NP NS-D 

6/20/2003 NS NS NS NS NP NS NS NS NS NP NS NS-D NA NS NS NS 4.78 NS-D 

S/21-22/2003 NS NS NS NA NP NS NS NS 4.61 NP NA NS-D NA NS <2 3.98 NS NS-D 
12/18/2004 NS NS NS NA NP NS NS NS NA NP NA NS-D NA NS NA NA NA NS-D 
3/30/2004 NS NS NS 4.15 NP NS NS NS 10.8 NP 28.6 NS-D 50.4 NS 3.07 3.55 402 NS-D 

Sodium 8/1/1995 100 93 140 110 130 93 94 98 660 2000 NP NP NP NP NP NP NP NS 
8/23/1996 100 110 SB 120 120 96 100 83 960 2600 NP NP NP NP NP NP NP NS 

3/23-24/1998 113 126 109 130 100 92 101 118 1090 NS 312 381 NP NP NP NP NP NS 
3/9-1CV1999 126 135 124 155 141 110 115 122 856 NP 225 180 NP NP NP NP NP NS 

6/10-7/2/1999 NS NS NS NS NP NS NS NS NS NP NS NS 121 165 NP NP NP 103 
3/9-10/2000 123 112 US 123 NP 95,1 93.4 99.1 181 NP 608 129 103 114 NP NP NP 97J 

1/14/2001 NS NS NS NS NP NS NS NS NS NP NS NS NS NS 144 108 NP NS 
3/8-9/2001 141 124 133 147 NP 121 118 119 410 NP 801 185 NS 142 NA NS NP NS-D 

3/11-13/2002 147 133 121 145 NP ND ND ND ND NP 660 NS-D 79.4 127 NS NS NP NS-D 
3/6/2003 NS NS NS 144 NP NS NS NS NA NP 1550 NS-D 68.8 NS NA NA NP NS-D 
6720/2003 NS NS NS NS NP NS NS NS NS NP NS NS-D NA NS NS NS 436 NS-D 

8/21-22/2003 NS NS NS NA NP NS NS NS 170 NP NA NS-D NA NS 53.3 63.8 NS NS-D 
12/18/2004 NS NS NS NA NP NS NS NS NA NP NA NS-D NA NS NA NA NA NS-D 
3/30/2004 NS NS NS 115 NP NS NS NS 408 NP 1370 NS-D 54 NS 80.7 88.1 382 NS-D 

Meats (mt/L) 

Arsenic 8/1/1995 0.0076 0.0O43 < 0.002 0.0059 0.028 0.0033 0.0034 0.0055 0015 0.0086 NP NP NP NP NP NP NP NS 
8/23/1996 0.0078 0.0066 0.0059 0.0067 0.018 0.0036 0.0033 0.OO44 0028 0.011 NP NP NP NP NP NP NP NS 

3/23-24/1998 0.007 0.007 0.008 0.007 0.013 <0.005 < 0.005 O.OOS 0035 NS 0.019 0.O13 NP NP NP NP NP NS 
3/9-10/1999 0.013 O.0O9 0.012 0.005 0.02 0.006 0005 0.007 0.026 NP 0.036 0.066 NP NP NP NP NP NS 

6/10-7/2/1999 NS NS NS NS NP NS NS NS NS NP NS NS 0 022 0.008 NP NP NP <".0O5 
3/9-10/2000 00178 0.00817 0.0178 0.0173 NP 0.00849 0.00953 0.00757 0.0474 NP 0.108 0.0948 0.0143 < 0.005 NP NP NP 0.034 
1/14/2001 NS NS NS NS NP NS NS NS NS NP NS NS NS NS O.OOS 11 < 0.005 NP NS 

3/8-9/2001 0.0205 0.0094 0.0386 0.00974 NP 0.00694 NA 0.013 0.133 NP 0.08 0/3445 NS 0.00673 NA NS NP NS-D 
3/11-12/2002 D.O0939 0.008B9 0.0101 0.0104 NP ND ND ND 0.286 NP 0.086 NS-D 0.0471 0.012 NS NS NP NS-D 

3/6/2003 NS NS NS 0.0125 NP NS NS NS NA NP 0.0317 NS-D 0.0491 NS NA NA NP NS-D 
6/20/2003 NS NS NS NS NP NS NS NS NS NP NS NS-D NA NS NS NS 0.00674 NS-D 

8/21-22/2003 NS NS NS NA NP NS NS NS 00598 NP NA NS-D NA NS < 0.005 < 0.005 NS NS-D 
12/18/2004 NS NS NS NA NP NS NS MS NA NP NA NS-D NA NS NA NA HA NS-D 
3/30/2004 NS NS NS 0.00836 NP NS NS NS 0.052 NP 0.0559 NS-D 0.043 NS 000911 0.00841 0.00869 NS-D 

Barrem 8/1/1995 0.069 OJS 0.34 0.049 1.1 0.069 0.075 0.089 0J7 0.2 NP NP NP NP NP NP NP NS 
8/23/1996 0.064 0 24 0 069 0038 029 0.061 0.066 0.089 0.26 02 NP NP NP NP NP NP NP NS 
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Table 7 
Summary of Groundwater Quality Parameter! and Detected PAHs, Metab, VOCi and SVOCs 

Hobtu, New Meilco Faculty 
BJ Services Company, U.S.A. 

Monitor Wells1" 
Analyte (units) Sample Date MW-1 MW-J MW-4 MW-5 MW-6 MW-7 MW-8 MW-9 MW-10 MW-l l MW-l l A MW-12 MW-12D MW-13 MW-U MW-1S MW-16 OW-4 

Acetone 1/6/200} NS NS NS NA NP NS NS NS NA NP NA NS-D NA NS NA NA NP NS-D 

(continued) 6/20/2003 NS NS NS NA NP NS NS NS NA NP NA NS-D NA NS NA NA <100 NS-D 

3/30/2004 NS NS NS NA NP NS NS NS NA NP NA NS-D NA NS NA NA NA NS-D 

icC'Sulytfaaueae 3/23-24/1998 NS NS NS NS NS NS NS NS NS NS NP NP NP NP NP NP NP NA 

6/10-7/2/1999 NS NS NS NS NP NS NS NS NS NP NS NS <5 S NP NP NP <5 

3/9-10/2000 NA NA NA NA NP NA NA NA NA NP NA NA NA NA <3.0 <S.O NP NS-D 

3/11-12/2002 NA NA NA NA NP NA NA NA NA NP NA NS-D NA NA NS NS NP NS-D 

3/6/1003 NS NS NS NA NP NS NS NS NA NP NA NS-D NA NS NA NA NP NS-D 

6/20/2003 NS . NS NS NA NP NS NS NS NA NP NA NS-D NA NS NA NA <5 NS-D 

3/30/2004 NS NS NS NA NP NS NS NS NA NP NA NS-D NA NS NA NA NA NS-D 

taprociyflxfuae 3/23-24/1998 NS NS NS NS NS NS NS NS NS NS NP NP NP NP NP NP NP NS 

6/10-7/2/1999 NS NS NS NS NP NS NS NS NS NP NS NS <5 31 NP NP NP <S 

3/9-10/2000 NA NA NA NA NP NA NA NA NA NP NA NA NA NA <il> •3.0 NP NS-D 

3/11-12/2002 NA NA NA NA NP NA NA NA NA NP NA NS-D NA NA NS NS NP NS-D 
3/6/2003 NS NS NS NA NP NS NS NS NA NP NA NS-D NA NS NA NA NP NS-D 

6720/2003 NS NS NS NA NP NS NS NS NA NP NA NS-D NA NS NA NA <5 NS-D 
3/30/2004 NS NS NS NA NP NS NS NS NA NP NA NS-D NA NS NA NA NA NS-D 

Nipndulene 3/23-24/1998 NS NS NS NS NS NS NS NS NS NS NP NP NP NP NP NP NP NS 

6/10-7/2/1999 NS NS NS NS NP NS NS NS NS NP NS NS <5 190 NP NP NP <5 

3/9-10/2000 NA NA NA NA NP NA NA NA NA NP NA NA NA NA <a.o «5.0 NP NS-D 

3/11-12/2002 NA NA NA NA NP NA NA NA NA NP NA NS-D NA NA NS NS NP NS-D 

3/6/2003 NS NS NS NA NP NS NS NS NA NP NA NS-D NA NS NA NA NP NS-D 

6/20/2003 NS NS NS NA NP NS NS NS NA NP NA NS-D NA NS NA NA <5 NS-D 
3/30/2004 NS NS NS NA NP NS NS NS NA NP NA NS-D NA NS NA NA NA NS-D 

n-Propytbcnzmc 3/23-24/1998 NS NS NS NS NS NS NS NS NS NS NP NP NP NP NP NP NP NS 
6/10-7/2/1999 NS NS NS NS NP NS NS NS NS NP NS NS <$ 68 NP NP NP <5 
3/9-10/2000 NA NA NA NA NP NA NA NA NA NP NA NA NA NA «S.O <5.0 NP NS-D 
3/11-12/2002 NA NA NA NA NP NA NA NA NA NP NA NS-D NA NA NS NS NP NS-D 

3/6/3003 NS NS NS NA NP NS NS NS NA NP NA NS-D NA NS NA NA NP NS-D 

6/20/2003 NS NS NS NA NP NS NS NS NA NP NA NS-D NA NS NA NA <5 NS-D 
3/30/2004 NS NS NS NA NP NS NS NS NA NP NA NS-D NA NS NA NA NA NS-D 

lX*-Trin*tlttfbaua* 3/23-24/1998 NS NS NS NS NS NS NS NS NS NS NP NP NP NP NP NP NP NS 
6/10-7/2/1999 NS NS NS NS NP NS NS NS NS NP NS NS <5 93 NP NP NP <5 
3/9-10/2000 NA NA NA NA NP NA NA NA NA NP NA NA NA NA <5.0 <5.0 NP NS-D 
3/11-12/2002 NA NA NA NA NP NA NA NA NA NP NA NS-D NA NA NS NS NP NS-D 

3/6/2003 NS NS NS NA NP NS NS NS NA NP NA NS-D NA NS NA NA NP NS-D 
6/20/2003 NS NS NS NA NP NS NS NS NA NP NA NS-D NA NS NA NA NA NS-D 
3/10/2004 NS NS NS NA NP NS NS NS NA NP NA NS-D NA NS NA NA NA NS-D 

1 ,̂5-Triinctbytbcnzene 3/23-24/1998 NS NS NS NS NS NS NS NS NS NS NP NP NP NP NP NP NP NS 
6/10-7/2/1999 NS NS NS NS NP NS NS NS NS NP NS NS <5 93 NP NP NP <S 
3/9-10/2000 NA NA NA NA NP NA NA NA NA NP NA NA NA NA <5.0 <5.0 NP NS-D 
3/11-12/2002 NA NA NA NA NP NA NA NA NA NP NA NS-D NA NA NS NS NP NS-D 

J/6/2003 NS NS NS NA NP NS NS NS NA NP NA NS-D NA NS NA NA NP NS-D 
6/20/2003 NS NS NS NA NP NS NS NS NA NP NA NS-D NA NS NA NA NA NS-D 
3/30/2004 NS NS NS NA NP NS NS NS NA NP NA NS-D NA NS NA NA NA NS-D 

MTBE 3/21-24/1998 NS NS NS NS NS NS NS NS NS NS NP NP NP NP NP NP NP NS 
6/10-7/2/1999 NS NS NS NS NP NS NS NS NS NP NS NS <I0 25 NP NP NP <10 
1/9-10/2000 NA NA NA NA NP NA NA NA NA NP NA NA NA NA <5.0 <5.0 NP NS-D 
3/11-12/2002 NA NA NA NA NP NA NA NA NA NP NA NS-D NA NA NS NS NP NS-D 

1/6/7003 NS NS NS NA NP NS NS NS NA NP NA NS-D NA NS NA NA NP NS-D 
6/20/Z003 NS NS NS NA NP NS NS NS NA NP NA NS-D NA NS NA NA <5 NS-D 
3/30/2004 NS NS NS NA NP NS NS NS NA NP NA NS-D NA NS NA NA NA NS-D 

SVOCi (iit/L) 

2.4-Pbnelhylpfccnol 8/1/1995 <so 97 <500 <5 42 <S <S <5 <S <S NP NP NP NP NP NP NP NS 
8/23/1996 NS NS NS NS NS NS NS NS NS NS NP NP NP NP NP NP NP NS 

6/10-7/2/1999 NS NS NS NS NP NS NS NS NS NP NS NS <S 56 NP NP NP <5 

p:\wp\trjsav\12B32\II4ti PlgeBof 9 



T«blt 7 

Summary of Groundwater Quality Parameters and Detected PAHs, Metab, VOCs and SVOCs 

Hobbs, New Meilco Facility 

BJ Services Company, U S. A. 

Monitor Wells'" 
Analyte (units) Sample Date MW-1 MW-3 MW-4 MW-5 MW-6 MW-7 MW-8 M W - 9 MW-10 M W - l l MW-11A MW-12 MW-I2D MW-13 MW-14 MW-15 MW-16 OW-4 

M'DunctnylphenoI 3/9-10/2000 NA NA NA NA NP NA NA NA NA NP NA NA NA NA NP NP NP NS 

(continued) 3/11-12/2002 NA NA NA NA NP NA NA NA NA NP NA NS-D NA NA NS NS NP NS-D 

3/6/2003 NS NS NS NA NP NS NS NS NA NP NA NS-D NA NS NA NA NP NS-D 

CV20/2003 NS NS NS NA NP NS NS NS NA NP NA NS-D NA NS NA NA <5 NS-D 

3/30/2004 NS NS NS NA NP NS NS NS NA NP NA NS-D NA NS NA NA NA NS-D 
2-Mahylnaptilhikiie 1/1/1993 280 62 1500 <5 150 <5 <5 36 23 <i NP NP NP NP NP NP NP NS 

8/23/1996 NS NS NS NS NS NS NS NS NS NS NP NP NP HP NP NP NP NS 

6/10-7/2/1999 NS NS NS NS NP NS NS NS NS NP NS NS <5 29 NP NP NP <5 

J/9-10/2000 NA NA NA NA NP NA NA NA NA NP NA NA NA NA NP NP NP NS 

3/11-12/2002 NA NA NA NA NP NA NA NA NA NP NA NS-D NA NA NS NS NP NS-D 

3/6/2003 NS . NS NS NA NP NS NS NS NA NP NA NS-D NA NS NA NA NP NS-D 

6/20/2003 NS NS NS NA NP NS NS NS NA NP NA NS-D NA NS NA NA <5 NS-D 

3/30/2004 NS NS NS NA NP NS NS NS NA NP NA NS-D NA NS NA NA NA NS-D 
Z-Metitytpteto! 8/1/1995 <50 56 <500 <i <30 <5 <5 <5 <5 <5 NP NP NP NP NP NP NP NS 

8/23/1996 NS NS NS NS NS NS NS NS NS NS NP NP NP NP NP NP NP NS 

6/10-7/2/1999 NS NS NS NS NP NS NS NS NS NP NS NS <S <i NP NP NP <S 

3/9-10/2000 NA NA NA NA NP NA NA NA NA NP NA NA NA NA NP NP NP NS 

3/11-12/2002 NA NA NA NA NP NA NA NA NA NP NA NS-D NA NA NS NS NP NS-D 

3/6/2O03 NS NS NS NA NP NS NS NS NA NP NA NS-D NA NS NA NA NP NS-D 

6/20/2003 NS NS NS NA NP NS NS NS NA NP NA NS-D NA NS NA NA <5 NS-D 
3/30/2004 NS NS NS NA NP NS NS NS NA NP NA NS-D NA NS NA NA NA NS-D 

t-Mctftylphenol 8/1/199J <80 <20 <800 <8 150 <8 <8 <a <8 <8 NP NP NP NP NP NP NP NS 
8/23/1996 NS NS NS NS NS NS NS NS NS NS NP NP NP NP NP NP NP NS 

6/10-7/2/1999 NS NS NS NS NP NS NS NS NS NP NS NS <S <i NP NP NP <S 
J/9-10/2000 NA NA NA NA NP NA NA NA NA NP NA NA NA NA NP NP NP NS 
3/11-12/2002 NA NA NA NA NP NA NA NA NA NP NA NS-D NA NA NS NS NP NS-D 

3/672003 NS NS NS NA NP NS NS NS NA NP NA NS-D NA NS NA NA NP NS-D 

600/2003 NS NS NS NA NP NS NS NS NA NP NA NS-D NA NS NA NA <5 NS-D 
3/30/2OO4 NS NS NS NA NP NS NS NS NA NP NA NS-D NA NS NA NA NA NS-D 

Bi<2-clh)4]iexyt)-c&<blble 8/1/1995 750 <20 10000 40 <40 <7 <7 <7 <7 <7 NP NP NP NP NP NP NP NS 
8/23/1996 NS NS NS NS NS NS NS NS NS NS NP NP NP NP NP NP NP NS 

6/10-7/2/1999 NS NS NS NS NP NS NS NS NS NP NS NS <5 <5 NP NP NP <5 
3/9-10/2000 NA NA NA NA NP NA NA NA NA NP NA NA NA NA NP NP NP NS 
3/11-12/2002 NA NA NA NA NP NA NA NA NA NP NA NS-D NA NA NS NS NP NS-D 

J/6/2003 NS NS NS NA NP NS NS NS NA NP NA NS-D NA NS NA NA NP NS-D 
6/10/20)3 NS NS NS NA NP NS NS NS NA NP NA NS-D NA NS NA NA <i NS-D 
3/30/2004 NS NS NS NA NP NS NS NS NA NP NA NS-D NA NS NA NA NA NS-D 

Phenol 8/1/1995 <50 <10 <500 <i <30 <5 <5 <S 8.2 <S NP NP NP NP NP NP NP NS 
8/23/1996 NS NS NS NS NS NS NS NS NS NS NP NP NP NP NP NP NP NS 

6/10-7/2/1999 NS NS NS NS NP NS NS NS NS NP NS NS <S 6 NP NP NP <5 
3/9-10/2000 NA NA NA NA NP NA NA NA NA NP NA NA NA NA NP NP NP NS 
VI1-12/2002 NA NA NA NA NP NA NA NA NA NP NA NS-D NA NA NS NS NP NS-D 

3/6/2003 NS NS NS NA NP NS NS NS NA NP NA NS-D NA NS NA NA NP NS-D 
6/20/2003 NS NS NS NA NP NS NS NS NA NP NA NS-D NA NS NA NA <5 NS-D 
3/30/2004 NS NS NS NA NP NS NS NS NA NP NA NS-D NA NS NA NA NA NS-D 

-MW-2 not operative after May 3, 1995; MW-ll not operative after September 1997; MW.2, MW-6, and MW-ll P&A'd 7/1/99. 

- NP *= Well not present at time of sampling event 

- NS - Well not sampled. 

- NA = Not Analyzed. 

- NS-D - Well not sampled (dry well). 

- ND - No data • sample aliquot not collected due to insufficient well yield. 
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APPENDICES 



APPENDIX A 

Groundwater Sampling Forms 



B R 0 W N A x i) 
C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: ftU-*T 

1. PROJECT INFORMATION 
Pm|flct Numbar: f l & 3 ^ Task Number:_̂ _L3_ Date:. Time:. 0 8 ft 
Cl ien t . 

Project Location: 

Personnel:. 

Weather: A;-
2. WELL DATA 

Casing Diameter:. Inches 

Screen Diameter:. . Inches 

Total Depth ot Well: :6 V-50 
Depth to Static Water: 

feet 

feet 

Depth to Product:. feet 

Length of Water Column: / « toot 

Pump Intake depth d> V (fromGS) 

Type: tfWc •Stainless QGotv.Steel • Teflon® • Other:. 

Type: r*PVC O StaWess • Gotv. Steel • TeflonS Q Other. 

From: fl^Topof We8Co* ioaoC) a Tc# of P r o t e c t Cosing Q Other,. 

From: a"Topof Wen Casing (TOC) a Top of Protective Casing Q Other:. 

From: d Top of Wen Casing (TOC) • Top of Protectee Cosing aomer:_ 

We» Volume: A - 3 / gal Screened Interval (from GS): S t> ̂  (o O 

Note: 2-fnch wen* 0.16 got/ft 4Jnch wel~0.6S gal/ft 

3. PURGE DATA 
t H r . . • BaDer. Sbe: • Bladder Pump g«r̂ " Submersible Pump • C Submersible Pump 

Purge Method: Q C e n W ( u o o i a p ^ c ^ a menial uft Pump • Other 

Materials: , « m ^ e r a p V C a Teflon® • 

Materials: Rope 

• Dedicated • Prepared Off-Site Ql few Cleaned aoisposabte 

i>rayethyiene • Pofypropylene • Teflon® • other: 
• Dedicated • Prepared Off-Ste •RefdQeaned HtSposaOte 

Was wel purged cfry? • yes 
JfjQL 

Time 

No 

Cum. 
Removed 

14-

Pumping Rate: o. z 

Fqi ipmant MnrtolQ) 

2. c^tyt 

JVmtn 

PH 

TIT 

C*7 

Temp 
Cond. 

3 
l o r * 

/ .o f 7 

Eh 

§•7 

- 9 a 

Dissolved 

7-0 • 

^ 7 , 

Turbidity 
Depth to 

Water ( T O g 

£ 2 ? r 

£2 tr~ 

4. SAMPLING DATA 
• Baler. Size: _ 

MethodCs): 
• Bkxlder Pump Submersible Pump Q 4" SubiTierslbte Pump 

• Peristome Purno • Inemal Uft Purr© O Other: 

Moferlals<fun^/Baller "PVC a Teflon® a Other:. 
> = — ^ • Dedtcated • Prepared Off-Stte BVfleld 

Materials: Roptn 

Dedicated • Prepared Off-Stte IJVfreld Cleaned • Disposable 
Brt^el t iy lene • F^rypfopylene • Teflon® • Other:. 

V ^ A ^ Q Dedtcated • Prepared Otf-Srte QReld Cleaned Bl5teposo«e 

Depth to Water at Time of Sampling: ( e l M 1 / Field Filtered? a Yes Xl/Mo 

Sample ID: faUl'S~ Sample Time: t > c t f ^ ~ # of Contatners:__!2_ 

Duplicate Sample CoDected? ° Y e s ^ ^ I D : 

t t i T < . r - < f A » e f V „ 

Comments 

Ferrous Iron: 0 mg/L 

DO: p «5 mg/L 

Nitrate: \ mq/L 

Sulfate: \ mp/L 

Alkalinity: \ mg/L 

5.COMMENTS .<^(J J j j , _«Mfa»s tffQ3 fiCo^ PHWS^A.* 

Atore; Include cxmmentssuch as wet condition, odor, presence ofNAPL or other Items not on the Held 

6tMi\non-pre]\torms\Fleld Data SheetjtbXBC-gaflons 
FORM GW-1 <Rev2flD/02-do) Signature 



Ii R 0 W N A N i) [ 

C A L D W E L L : 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: flAUt-jo 

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

rjtant- R \ ^ < : « r : t 

Project Locotton:_ 

Data '\/IOAH Time:. 

Personnel:. 

Weather:_ 

2. WELL DATA 
Cosing Diameter:. . Inches Type: PVC • Stainless • Gotv. Steel • Teflon© • Other:. 

Screen Diameter:. . Incftes Type: njA/C •Stainless • Gotv.Steel QTeflon© Q Other:. 

Total Depth of W e D : J k i J [ i feet From: top of WeTI Casing 0OC) • Top of Protective Casing • Other: 

Depth to Static Water: feet From: cAop of Well Casing (TOC) • Top of Protective Casing •Other: 

From: t / \op of Wet Casing (TOC) Q Top of Protective Castng • Other: Depth to Product. .feet 

Length of Water Column:_Lj[ 

Pump Intake d e p t h _ _ 

. feet Wen Volume: 0- ^ & u* gal 

(fromGS) 3 wc/K/.. - © tote: 2 ^ wot* 0,16 gam +*chwel=0.66 got/ft 
Screened Interval (from GS):. 

Materials: Pump/t^eV 

Equipment ModetQO 

3. PURGE DATA 
t K , QBaBer.Sze: • Bladder Pump • 2"Subrnerslc»e Pump • 4" Submersibte Pump 

Purge Method: Q centrifugal Pump • Perfetotltc Pump • tnatial uft Pump •Other: 

• Stainless • PVC OTeflon® a other: fttAij-ic , . , 
a Defeated • Prepared Off-Stte Q Held Cleaned a^sposoOe l. C l*(-r V,CiJ A+i 

2. WX UOQXL Moter la ls^ /Tubtng ° ^ " ^ ° P ^ * * ? % — ~ ( ZJy • dedicated • Prepared Off-Stte a HekJ Cleaned BTMsposable 

Pumping Rate: oal/min Was wed purged dry? Yes • Mo 

Time Cum. Gallons 
Removed 

PH Temp 
Cond. 

Eh Dissolved 
Oxygen 

Comments 

•mt 
/ 

/ 

4. SAMPLING DATA 
Methods): -**»«-*°-

Materials: Pump; 

• Bladder Pump a ? submersible Pump • 4" Submersible Pump 
• Peftstattlc Pump a lnerttal Uft Pump • Other: . 

• Stainless QPVC • T«Snr»» a/Cnr**: f ' ^ i t , 
• Dedicated • Prepared Off-Stte • ReUCteaned dDtsposable 

Matertols:Tublrxj/f%> ° ^ ! ^ ° ^ f ^ Q ' ^ 1 ° ^ : ^ r — — — \ ~ y • Dedicated • Prepared Off-Stte • Field Cleaned a Disposable 

Depth to Water at Time of SornpHnq: 

SnmptolD: M w " - | ° Sample Time: 

Held Filtered? • Yes t / No 

o H f # of Containers: J X -

DupHcate Sample Collected? 
• Yes t r No ID: 

Geochemical Analyses 

/P 

5. COMMENTS 

Note: Include comments such as weB condition odor, presence otNAPL or other Items not on the Held 

Gen\non-proJ\»omis\rTeld Data SheetJds\BC-gaDons 
FORMGW-1 (Rev 172o/02-dg) Sgnature 



Li R 0 W N A N i) ! 
C A L D W E L L ! 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: MU*'l/A 

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

Project N u m b e r _ L 2 l ^ A A - Task Number:. 

Project Location: B ^ " ^ frM 

0\\ Date:. 3 
Personnel:. 

Weather:_ 

: " V Time: 

2. WELL DATA 
Casing Diameter: ^ Inches Type: r/pvc DStatnless QGatv.Steel • Teflon* a Other: 

Screen Diameter: Inches Type: r/pvc • Stainless • Gotv. Steel O Teflon® • Ottier: 

Total Depth of Well: t H - 7 i feet From: af'Top of Well Cosing (TOC) • Top of Protecttve Casing (Yother 

Depth to Static Water: 6 2. 2 f feet From: a/Top of Well Casing (TOC) Q Top of Protective Casing O Other 

Depth to Product: ' feet From: It/Top of Wet Codng (TOC) a Top of Protective Casing a Other 

Length of Water Column 

Pump Moke depth. 

feet WeH Volume:. .eai Screened Interval (from GS):_ 
^(fromGS) °M X } t j . t . Note: 2^nch well ̂ 0.16 gem Vnchwe,, 0.65 goW 

3. PURGE DATA 
(TOoSei. Sze: • Bladder Pump • Submersible Pump Q4"SubmerslbrBPump 

Purge Method: a centrifugal Pump • Peristome Purnp U Inertia! Uft Pump Q Other: • 
• Stainless • PVC • Teflon© Of/other: ?I*il t < 

Maleriateltyrpp/tQgHer r j Dedicated • Prepared Off-Stte • Held CleanedT ./Disposable 

Materials: ̂ ope/Tubrng o Potveihytene Q Propy lene a Teflon® • Other. 
• Dedicated • Prepared Off-Site • Field Cleaned ofHsposabte 

WasweB purged dry? f /Yes • No Pumping Rate: ' gat/mm 

Equipment MndeKs) 

Clt>«rvieu fan <lf t" 

TOne 
Cum. Golons 

Removed PH Temp Spec. 
Cond. 

Eh Dissolved 
Oxygen 

Turbidity Depth to 
Water (TOO 

Comments 

0:r Z i i i 
llll /3-gt> -ft 

IS it: 

4. SAMPLING DATA 
Method®: " a * * - 8 * * - • Bladder Pump •2*SubmerslbtePump • 4" Submersible Pump 

• Peristaltic Pumo • Inertlal Uft Pumo • Other: , } 

Materials: Pump/^ ° J ^ J 1 ^ ^ ^ / ^ - ^ ^ ^ 

Materials: Tublng/I 

/ • Dedicated • Prepared Off-Stte OReldCteaned ETDlsposatKe 
5 ^ • potyethylene • Polypropylene • Teflon© • Other: / 

• Dedicated • Prepared Off-Stte • Field Cleaned HDlsoosable 

Retd FHtered? • Yes O No 

i&3& # of Containers: ~~~J 

Depth to Water at Time of Sampling: 

Sample ID: M u \ ) - f | Sample Time; 

Duplicate Sample Collected? 
• Yes gf No ID:. 

Geochemtenl Anotyms 

Ferrous Iron: / & mg/L 

DO: O mp/L 

Nitrate: \ mg/L 

Sulfate: \ mq/L 

mg/L 

5. COMMENTS 

Note: mctudo comments such as wee conawon. odor, presence ofNAPL or other Items not on me tejdTJaloifoet/) ,—> 

Gen\hon-prol\»orms\Held Data Sheet.xls\BC-gallons r ^ C l L ^ l % ^ ~ ~ " 
PORMGW-1 <itev2/2M02-do) Signature ^ r 



Li R 0 W N A N i) 
C A L D W E L L . 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: ^ > M l b 

1. PROJECT INFORMATION 
Task Number: O H Project Number. 

aient_ 

<5 

Date: 

Project Location 

6J &rv^< 
nr.: Tfcbks .4 

Personnel: 

Av A , Time: f.frlO 

2 . W E L L D A T A 

Weather: ^ 7 ! , \ U \ t r t t % < ^ 8*6.- £ 

Type: c/pyc astclnless • Gotv.Steel OTefloria O Othen_ 

Type: r̂ PVC • Stainless • Gotv.Steel QTeflon© a Other:. 

Casing Diameter:. .Inches 

Screen Diameter:. . Inches 

From: g^Top of Well Casing (TOC) • Top of Protective Casing tfo^LJ^jjjt££? ( Total Depth of Well: 8 7- 5*ifreet 

Depth to Static Water : j kZ^ l f i feet From: GT'TOP of Wed Casing (TOC) • Top of Protective Casing Q Other: 

Depth to Product:. .feet From: CJ^op of Well Casing (TOC) 0 Top of Protective Casing Q Other:. 

Length of Water Column: feetWeH Volume: V - f f i ^ p a i Screened Interval (frop 
-JQ „ ^ rtote:2Jrxftw8te$6Qat0r 4-Inch wet *0A5 gal/ft 

Pump Intake depth. .(fromGS) 

3. PURGE DATA 
• Baser. Size: • Bladder Pump rf2" Submersible Pump • 4* Submersible Pump 

Purge Method: Qcentrifugal Pump • Peristaltic Pump O Inerttcd Uft Pump • Other:. 

•/SH^/Balter •wamtess QPVC QTeflon® • Other: 
.^urpp/oaiier g Dedicated • Prepared Off-Stte H Held Cleaned • Disposable 

Equipment Modelf g) 

Materials: 

Materials: Rope. 

Was wefl purged 

J. a. 

B'Potyethyiene • Polypropylene • Teflon© • Other. 
• Dedicated / • Prepared Off-Site • Field Cleaned < 

• Yes Of No Pumping Rote: ° ' ^ «fl a. Ta-
Time 

Cum. <96B6TB 
Removed PH Temp 

Cond. 
Eh 

Dissolved 
Oxygen 

Turbidity Depth to 
Water (TOC) 

Comments 

L. •ft. 
us i.m As 7 

-z.o lJf f<jM f 2 . / <*Z 4.3 
/7 ot- n.tr If. 9^ 1.13) 
// oL v. a -m 0-97 7- i3 
ill* - i l l 6.5"7 £2 

/ \ 

• / 
A- / -v ~ 

/ / \ / \ ^ ' \ ' V y 
J- y ^—s \ \ 

4. SAMPLING DATA 
Mnttwtf Y O Bator. Size: • Btodder Pump Jf 2" Submersible Pump • 4" Submersible Pump 
Metnod(S): a P e r W o ^ p u r a D • Inertlcd Lift Pumo • Other: 

MatericyrSump/Baner J » ™ f ° ^ ° 
apecficated Q Prepared Off-Site 

Materials: 

Cleaned • Disposable 
/ R of polyethylene • Potypropytene • Teflon© MUOrher: / 

a Dedicated • Prepared Off-Stte • Field Cleaned tJDIspospble 

Depth to Water at Time of Sampling: £ 3-« fc>3 Held Filtered? Q Yes H No 

Sample in: IT«\U3~[ %fe Sample Time: M S f) of Containers:_I^Z 

• Yes nStio ID: — • —* 
Duplicate Sample Collected? 

Geochemlcc 

Feaous Iron: 

Jl Analyses 

' - ° mg/L 

DO: £> ma/L 

Nitrate: \ mg/L 

Sulfate: \ mg/L 

Alkalinity: \ mg/L 

5. COMMENTS 

Ato/e: Induce comments sucti as well condition odor, presence otNAPL or other Items not on Ihe 

Gen\non-pro)\forms\Held Data Sheet.xte\BC-gaBor« 
FORM GW-1 (Rov2«6/02-dg) 



\) R 0 W N A N n 
C A 1. D W [i L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: rfUi-N 

1. PROJECT INFORMATION 
Project Number Task Number:. 

Oil 
ritont- ( j y . N - ^ g r V i V g ^ , 
Project Location:^ 

2. WELL DATA 

Date Time: / S ^ 

Personnels 

Weather: ' ^ ' ^ / " / . f l L . i W a i f f U 

Casino Diameter:. . Inches Type: l /pVC • Stainless • Gotv. Steel • Teflon® • Other:. 

e> '0 

Screen Diameter.. . Inches Type: : dr; 
From: QTop ot Wed Cosing (IOC) a Top of Protective 

PVC a Stainless • Galv. Steel • Teflon© • Other:_ 

Casing n/Other: r i t ' ^ r ' c * J Total Depth of WeB: £9.?7f, eet 

i' d(4oppf Depth to Static Water: 6 3 - & Y feet From: 

Depth to Product:. . f ee t From: d ^ o p of WeB Casing (TOG) • Top of Protective Casing QOther:_ 

WeH Casing (TOC) • Top of Protective Casing O Other:. 

Length of Water Column: 4 - A ? feet WeH Volume: 

Pump Intake d e p t h _ ^ l l _ (from GS) 

gal Screened Interval (fromGS): 5V-*l " ^ 

5 A i-o< ~3>t>3 t j s l . Note: 2Jnchwel= 0.16 gat/ft 4lnchwel=0.65 gat/ft 

3. PURGE DATA 
a^aSer. Size: • Bladder Pump • 2" Submersible Pump • 4* Submersible Pump 

Purge Method: a cenMfugd Pump O Pertstottlc Pump • tnertlal Uft Pump • Other: ' 

• Stainless • PVC • Teflon© f /o ther : tfUi 4 / * Z . . 
• Dedicated • Prepared Off-Stte CleanedB-fiisposabie 1. Materials: Pump, 

Materials: 

Fqiipmflnt ModeKs) 

• Polyethylene •Polypropylene • Teflon© O Other:. 
• Dedicated • Prepared Off-Stte • Field Cleaned fXDsposabte 

Was well purged dry? j S y e s • No ' 

2 . . 

Pumping Rate:_ . got/mm 

Time 
Cum. GotJons 

Removed 
pH Temp 

Spec. 

Cond. 
Eh 

Dissolved 
Oxypen 

Turbidity 
Depth to 

Water (TOC) 
Comments 

I HI f. 3£L 
Ml l i e . 

8* T Zi—L 

5 

4. SAMPLINGDATA 
SMUler. Size: a Bladder Pump • 2" Submersible Pump • A' Submersible Pump 

Method(s): 
• Pertstartlc Pumo • tnertlal Uft Pumo • Other 

Materials: Pumpj 

Materials: Tubing: 

O / Other :_0 i& i^L i • Stainless OPVC • Teflon©COther: 
• Dedicated • Prepared Off-Stte OFtotd 

• Poiyethytene •Polypropylene • Teflon© 
• Dedicated • Prepared Off-Stte • Field Cleaned ^Disposable 

Depth to Water at Time of Sampling:. 

Sample in: ftW~fL/ Sample Time:. 

Duplicate Sample Collected? " Q ^ i t -

Reld Filtered? • Yes o NO 

J 3 ^ 5 " # of Containers: " 7 

• Yes CK No ID: 

Geochemical Analyses 

Ferrous Iron: ° mg/L 

DO: S'tf 

Nitrate: 

Sulfate: 

Alkalinity: 

5. COMMENTS 

Note: Include comments such as wet condition odor, presence of NAPL or other Items not on Ihe fieldpb1a; 

Gen\non-pro|\ fomw\Field Data Sheetjrtg\BC-gaDons 
FORMGW-I (Rev 2/24/02-<JQ) 



B R 0 W N A N l): 
C A L D W E L L ! 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: M W- /^T 

\ . PROJECT INFORMATION 
Project Number:_LLii^_ Tosk Number: 0 f* 

giant-. Iffit\ev\ii(j> < 

Project LocoHon:_ 

Dote: .„..„. 1 y T lme:_ i l /0 . 
Personnel: fi • $>t<«#% A . ^ / f 

Weather:_ 

2. WELL DATA 
i ) 

C.afiriQ ninmeter: *•- , Inches Type: s/pvc • Stainless • Gatv. Steel Q Teflon© Q Other 

Srawm Diameter: ,, .. Inches Type: dPVC • Stainless •Gatv.Steel DTeflon©Q Other 

Total Depth bf Well: (e~7- a f feet From: r/TcpofWeaCastngfJOC) • Top ot Protective Casing • Other 

Depth to Static Water: l i ' ? ! feet From: fir lop of Well Cosing (TOC) • Top of Protective Casing Q Other 

Depth to Product: feet From: a Top ol WeD Cosing (TOC) • Top of Protective Casing • Other 

Lenath of Water Co lumn : ^ - 0 feet Well Volume:, , 6 . £ pal Srmenod Interval ffrom GS): 5 2 , — (? "7 ' 

Pump Intake depth. .(fromGS) 3 X 6.£ ~ Note: 2-tnch well=0.16 ad/ft 4*tchwel=0.65 got/ft 

3. PURGE DATA 
MofKnrt- " B c 0 e ! - s a B : • BadderPump a 2" Submersible Pump • 4" Submersible Pump 

Purge Memoa: Q centrifugal Pump o Peristome Pump • inertlol Utt Pump_a Other: 

Materials:Pump/1^- D S t a l n t e s s D P V C OTeftx* »/other:. 
Baned HDtsi 

Fqutpment Modalfs) 

• Dedicated • Prepared Off-Stte • Field Cleaned WDtsposabfe 
Matertals:iRop^/Tublng Q ̂ ethylene • Polypropylene Q Teflon© • Other: 

Q i 7 • Dedicated • Prepared Off-Stte • Held Cleaned HTOsposoUe 

Pumping Rate:. Was well purged dry? • yes rj^No 
gd/mki 

2. fy\\nr -Cif^iei? 

3. ti!lLti^LK*A« 

A, SAMPLING DATA 
( u t a t h o d - s V O BaUer, Sbe: • Bladder Pump • T Submersible Pump • 4" Submersible Pump 
M * * " 0 0 ^ - • Peristome Pumo • tnertlal Uft Pumo • Other: 

Materials: Pump/P™'* " r v * - Q Teflon© «/Other. 
rod firbts • Dedteated •Prepared Off-Stte Q Reld Cleaned CTDisposable 

Materials/fubir^/Rope °K»env*ne Q Polypropylene • Teflon© O Other: 

T t - X ODedlcofed • Prepared Off-Stte • Reld Cleaned HTXsposobte 

Depth to Water at Time of Sampling: 

M U t - f S Samole Time: U K Sample ID: 

Duplicate Sample Collected? 

Sample Time:. 

• Yes s / No 

Field Filtered? a Yes bfno 

# of Contalners:_L^L_ 

ID:_ 

mgA 

GBtvJwmtenl Analyses 

Ferrous Iron: t - > ' ^ 

DO: mg/L 

Nitrate: \ mg/L 

Sulfate: \ mq/L 

Alkalinity: \ mg/L 

5. COMMENTS 

Atote: Include cenvnentssuch as well condition odor, presence ofNAPL or other Items not on the Dekj/tRifashfiet 

Gen\non-pro)\form8\Reld Data Sheetjrte\BC-gaflons 
FORM GW-1 <Rsv 2/26/02-<>e) Signature 



l\ R 0 W N A N ii 

C A L D W E L L 

GROUNDWATER SAMPLING FIELD DATA SHEET 

WELL ID: /^U/^/d 

n 
Casing Diameter:. , Inches 

Type: a'PVC QStalnless • Gdv.Steel OTeftonB • Other: 

Screen Diameter: L Inches Type: $/pvC • Stodntess QGdv.Steel OTeftonB Q Other: 

Total Depth of Well: " 7 3 feet From: ET^Top of Wen Casino (TOC) • Top of Protective Cosing dOther: 

Depth to Static Water: J s b i H e feet From: t / l a p of WeH Casing (TOC) • Too of Protective Casino • Other: 

Depth to Product: feet From: H^op of Wetl Casing <TOC) Q Top of Protective Casing Q Other. 

Length of Water Column: feet WellVolume: pal screened Interval (from GS): V & * " ' 7 3 i ? J 

Pump intake depth ( f r o m C * A f a * ^ ^ ^ . ^ 

it 

1. PROJECT INFORMATION 
Project Number:. > 2 - ^ 2 - T«k Number:JL^L 

Client: K j ' S p f - t f i c t * 

Project Location:.. 

Date: 3>/?»/^t[ 

Personnel:_ 

Weather:. 

2. WELL DATA 

Time:. 

- , . £ 

3. PURGE DATA 
_ • Bcfter.Stee: • Btodder Pump (f"2" Submersible Pump • -̂Submersible Pump 
Purge Methoa: • centrifugal Pump Q Peristaltic Pump Ornertlal Uft Pump DOther:. 

B^taMess a PVC • Teflon© a Otaer: 
Mat* /Bailer 

• Dedicated • Prepared Off-Stte H Field Cleaned O Disposable 

ETPotyelhylene O Polypropylene • Teflon© • Other:. Materials: Rope/Tubing - - - —• 
• Dedicated , • Prepared Off-Stte • Field Cleaned ^Disposable 

Was weO purged q)y? a Yes No 

Time 

Mil 
mi 
m2 
f v r f 

Pumping Rate:. . gai/mln 

Removed PH 

if •Li' 

Temp Spec. 
Cond. 

tin 

Eh Dissolved 
Oxygen 

o.3y 
D.1 

0,<o 

4. SAMPLING DATA 
• BaJer. Ske: _ 

TurbldKy 

S31 

2 /7 
2 0 0 

4 4 D 

Cqijtpment Models) 

Depth to 
Water (TOO 

tV74?<7 
47.09 

MethocKs): 

Materials: 

• BladderPump H'? Submersible Pump • 4* Submersible Pump 
• Peristaltic Pumo • tnertlal Uft Pumo • Other: 

Seamless • PVC • Teflon© • Other:. ./Bailer 

Materials: ̂ jbjpg/Rope 

• Dedicated • Prepared Off-Stte SHetdCtecnod ODIsposable 
^Polyethylene a Polypropylene • Teflon® a Other:. 
• Dedicated • Prepared Off-Stte • Field Cleaned 

Depth to Water at Time of Sampling: (s 7-0°) Field Filtered? • Yes 10 

Sample ID:. 

Duplicate Sample Collected? 

Sample Time:. 

• Yes a No ID: 

# of Containers:. 

Comments 

Geofihemlr 

Ferrous Iron: 

at Analyses 

© mg/L 

DO: 9 mp/L 

Nitrate: r mp/L 

Sulfate: 1 mg/L 

Alkalinity: I mg/L 

5.CC ÎMENTS 

Note; Include comments such as well condition, pact, presence ofNAPL or other items not on the field ddfadepts /Q 

Gen\non-proJ\forms\Fleld Data Sheet.xl»\BC-gallor» 
FORMGW-1 (Rm 2726/03-0(3) Skjnature 
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Laboratory Analytical Report 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713) 660-0901 

Brown & Caldwell 
Certificate of Analysis Number: 

04031164 

Report To: 

ffrx.Tgi 

Brown & Caldwell Prelect Name: BJ-Hobbs 
Rick Rexroad Site: Hobbs, NM 
1415 Louisiana 

Site Address: 
1415 Louisiana 

Site Address: 
Suite 2509 

Site Address: 

Houston 

TX PO Number: 

77002- State: New Mexico 
ph: (713) 759-0999 fax: (713) 308-3886 

State Cert. No.: 
Brown & Caldwell 

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

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

MW-16 04031164-01 Water 3/30/2004 3:00:00 PM 3/31/2004 9:30:00 AM 215970 • 
MW-10 04031164-02 Water 3/30/200410:45:00 AM 3/31/2004 9:30:00 AM 215969 • 
MW-14 04031164-03 Water 3/30/2004 12:35:00 PM 3/31/2004 9:30:00 AM 215969 • 
MW-15 04031164-04 Water 3/30/20041:45:00 PM 3/31/2004 9:30:00 AM 215969 • 
Trip Blank 04031164-05 Water 3/30/2004 3/31/2004 9:30:00 AM 215969 • 
MW-5 04031164-06 Water 3/30/2004 9:15:00 AM 3/31/2004 9:30:00 AM 215968 • 
MW-11A 04031164-07 Water 3/30/2004 10:30:00 AM 3/31/2004 9:30:00 AM 215968 • 
MW-12D. 04031164-08 Water 3/30/2004 11:15:00 AM 3/31/2004 9:30:00 AM 215968 • 
Trip Blank 04031164-09 Water 3/30/2004 3/31/2004 9:30:00 AM 215968 • 

4/21/2004 

Date 

Joel Grice 

Laboratory Director 

Ted Yen 

Quality Assurance Officer 

4G1/20O4 3:40:00 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713) 660-0901 

Certificate of Analysis Number: 

04031164 
Reoort To: Prolect Name: BJ-Hobbs 

Brown & Caldwell Site: Hobbs, NM 

Rick Rexroad Site Address: 

1415 Louisiana 
Suite 2509 

Houston 
PO Number: 

TX State: New Mexico 

77002- State Cert. No.: 
ph: (713) 759-0999 fax: (713) 308-3886 Date Reported: 

The data In this report applies to the analysis of seven water samples plus two trip blanks for the BJ Services site In Hobbs, New Mexico. 
These samples were received on March 31,2004, assigned to SPL Certificate of Analysis No. 04031164, and analyzed for the parameters 
as noted on Chain-of-Custody Nos.215968- 215970 . 

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

Any other exceptions associated with this report will be footnoted in the analytical result pages or the quality control summary pages. 

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

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

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

Case Narrative for: 

Brown & Caldwell 

4/21/2004 

Date 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713)660-0901 

Client Sample ID MW-16 Collected: 03/30/2004 15:00 SPL Sample ID: 04031164-01 

Site: Hobbs, NM 

Analyses/Method Result 

ALKALINITY, BICARBONATE 

Rep.Llmit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

MCL M2320 B Units: mg/L 
Alkalinity, Bicarbonate 279 1 04/12/04 11:30 J C 2166822 

ALKALINITY, CARBONATE MCL M2320 B Units: mg/L 
Alkalinity, Carbonate ND 1 04/12/04 11:30 J C 2166882 

CHLORIDE. TOTAL MCL E325.3 Units: mg/L 
Chloride 753 10 10 04/12/04 16:00 RA 2167132 

DIESEL RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics ND 0.2 1 04/05/04 4:11 AM 2162238 

Surr: n-Pentacosane 58.0 % 39-142 04/05/04 4:11 AM 2162238 

Preo Method Preo Date Prep IniHals PreD Factor 

SW3510C 04/01/2004 9:00 K_L 1.00 

HARDNESS, TOTAL (TITRIMETRIC, EDTA) MCL E130.2 Units: mg/L 
Hardness (As CaC03) 640 50 10 04/08/04 18:00 CV 2165188 

HEADSPACE GAS ANALYSIS MCL RSK147 Units: mg/L 
Methane ND 0.0012 1 04/08/04 10:57 AE 2161955 

ION CHROMATOGRAPHY MCL E300.0 Units: mg/L 
Fluoride 5.3 0.5 5 04/05/04 18:42 CV 2158647 

Nitrogen.Nitrate (As N) 5.8 0.1 1 03/31/04 16:11 CV 2150329 
Sulfate' 180 4 20 04/06/04 17:56 CV 2160912 

MERCURY, TOTAL MCL SW7470A Units: mg/L 
Mercury ND 0.0002 1 04/01/04 11:16 JAB 2150997 

PreD Method PreD Date Preo Initials PreD Factor 

SW7470A 04/01/2004 7:50 JAB 1.00 

METALS BY METHOD 6010B, TOTAL MCL SW6010B Units: mg/L 
Arsenic 0.00869 0.005 1 04/08/0410:20 NS 2164523 
Lead ND 0.005 1 04/08/04 0:27 NS 2164460 
Selenium ND 0.005 1 04/08/04 0:27 NS 2164460 
Barium 0.0596 0.005 1 04/05/0410:21 MW 2158747 
Cadmium ND 0.005 1 04/05/04 10:21 MW .. 2158747 
Calcium 210 0.1 1 04/05/04 10:21 MW 2158747 
Chromium ND 0.01 1 . 04/05/04 10:21 MW 2158747 
Magnesium 39.2 0.1 1 04/05/04 10:21 MW 2158747 
Potassium 4.02 2 1 04/05/04 10:21 MW 2158747 
Silver ND 0.01 1 04/05/04 10:21 MW 2158747 
Sodium 382 0.5 1 04/12/04 16:27 MW 2167107 

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 Unreportabte due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 

J - Estimated Value between MDL and PQL 
4/21/2004 3:40:59 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)660-0901 

Client Sample ID MW-16 Collected: 03/30/2004 15:00 SPL Sample ID: 04031164-01 

Site: Hobbs, NM 

Analyses/Method Result Rep.Llmit DH. Factor QUAL Date Analyzed Analyst Seq. # 

Prep Method PreD Date PreD Initials |PreD Factor 

SW3010A 03/31/2004 15:30 MOF 11.00 

POLYNUCLEAR AROMATIC HYDROCARBONS MCL SW8310 Units: ug/L 
Acenaphthene ND 0.1 1 04/05/04 18:26 DL 2159142 
Acenaphthylene ND 0.1 1 04/05/04 18:26 DL 2159142 
Anthracene ND 0.1 1 04/05/04 18:26 DL 2159142 
Benz(a)anthracene ND 0.1 1 04/05/0418:26 DL 2159142 
Benzo(a)pyrene ND 0.1 1 04/05/04 18:26. DL 2159142 
Benzo(b)fluoranthene ND 0.1 1 04/05/04 18:26 DL 2159142 
Benzo(g,h,i)perylene ND 0.1 1 04/05/0418:26 DL 2159142 
Benzo(k)fluoranthene ND , 0.1 1 04/05/0418:26 DL 2159142 

Chrysene ND 0.1 1 04/05/04 18:26 DL 2159142 

Dibenzo(a,h)anthracene ND 0.1 1 04/05/04 18:26 DL 2159142 
Fluoranthene ND 0.1 1 04/05/04 18:26 DL 2159142 
Fluorene ND 0.1 1 04/05/04 18:26 DL 2159142 
lndeno(1,2,3-cd)pyrene ND 0.1 1 04/05/0418:26 DL 2159142 
Naphthalene ND 0.1 1 04/05/0418:26 DL 2159142 
Phenanthrene ND 0.1 1 04/05/04 18:26 DL 2159142 
Pyrene ND 0.1 1 04/05/0418:26 DL 2159142 

Surr: 1-Fluoronaphthalene 104 % 18-130 1 04/05/04 18:26 DL 2159142 
Surr: Phenanthrehe-d10 124MI % 21-111 1 * 04/05/04 18:26 DL 2159142 

Preo Method Prep Date PreD Initials Preo Factor 

SW3510C 04/01/2004 8:58 K L 1.00 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 04/03/0411:00 D_R 2155978 
Toluene ND 1 1 04/03/0411:00 D_R 2155978 
Ethylbenzene ND 1 1 04/03/04 11:00 D_R 2155978 
Xylenes.Total ND 1 1 04/03/04 11:00 D_R 2155978 

Surr: 1,4-Difluorobenzene 104 % 39-163 1 04/03/04 11:00 D_R 2155978 
Surr: 4-Bromofluorobenzene 98.0 % 57-157 1 04/03/04 11:00 D_R 2155978 

>MCL - Result Over Maximum Contamination LimitfMCL) 
D - Surrogate Recovery Unreportable due to Dilution 
Ml - Matrix Interference 

4/21/2004 3:41:02 PM 

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

B - Analyte detected in the associated Method Blank 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713) 660-0901 

Client Sample ID MW-10 Col lected: 03/30/2004 10:45 SPL Sample ID: 04031164-02 

Site: Hobbs, NM 

Analyses/Method Result Rep.Llmit DH. Factor QUAL Date Analyzed Analyst' Seq. # 

ALKALINITY, BICARBONATE MCL M2320 B Units: mg/L 
Alkalinity, Bicarbonate 582 2 1 04/12/0411:30 J_C 2166823 

ALKALINITY, CARBONATE MCL M2320 B Units: mg/L 
Alkalinity, Carbonate ND 2 1 04/12/04 11:30 J_C 2166883 

CHLORIDE, TOTAL MCL E325.3 Units: mg/L 
Chloride 928 10 10 04/12/0416:00 RA 2167133 

DIESEL RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics ND 0.2 1 04/05/04 4:51 AM 2162240 

Surr: n-Pentacosane 64.0 % 39-142 1 04/05/04 4:51 AM 2162240 

PreD Method PreD Date Preo Initials PreD Factor 

SW3510C 04/01/2004 9:00 K L 1.00 

HARDNESS, TOTAL (TITRIMETRIC, EDTA) MCL E130.2 Units: mg/L 
Hardness (As CaC03) 1300 120 25 04/08/04 18:00 CV 2165192 

HEADSPACE GAS ANALYSIS MCL RSK147 Units: mg/L 
Methane ND 0.0012 1 04/08/04 11:24 AE 2161957 

ION CHROMATOGRAPHY MCL E300.0 Units: mg/L 
Fluoride 2.2 0.5 5 04/05/04 18:54 CV 2158648 
Nitrogen.Nitrate (As N) 0.25 0.1 1 03/31/04 17:13 CV 2150334 
Sulfate 350 10 50 04/06/04 18:08 CV 2160913 

MERCURY, TOTAL MCL SW7470A Units: mg/L 
Mercury ND 0.0002 1 04/01/04 11:24 JAB 2151001 

Prep Method PreD Date PreD Initials Prep Factor 1 
SW7470A 04/01/2004 7:50 JAB 1.00 

METALS BY METHOD 601 OB, TOTAL MCL SW6010B Units: mg/L 
Arsenic 0.052 0.005 1 04/08/04 0:32 NS 2164461 
Lead ND 0:005 1 04/08/04 0:32 NS 2164461 
Selenium ND 0.005 1 04/08/04 0:32 NS 2164461 
Barium 0.0922 0.005 1 04/05/04 10:25 MW 2158748 
Cadmium ND 0.005 1 04/05/04 10:25 MW 2158748 
Calcium 308 0 1 1 04/05/0410:25 MW 2158748 
Chromium ND 0.01 1 04/05/04 10:25 MW 2158748 
Magnesium 128 0.1 1 04/05/04 10:25 MW 2158748 
Potassium 10.8 2 1 04/05/04 10:25 MW 2158748 
Silver. ND 0.01 1 04/05/04 10:25 MW 2158748 
Sodium 408 0.5 1 04/12/04 16:31 MW 2167108 

Qualifiers: ND/U • Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 
B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 
* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 
J - Estimated Value between MDL and PQL 

4/21/2004 3:41:07 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)660-0901 

Client Sample ID MW-10 Collected: 03/30/2004 10:45 SPL Sample ID: 04031164-02 

Site: Hobbs, NM 

Analyses/Method Result Rep.Llmit Dil. Factor QUAL Date Analyzed Analyst Seq. tt 

Preo Method PreD Date PreD Initials PreD Factor 

SW3010A 03/31/2004 15:30 MOF 1.00 

POLYNUCLEAR AROMATIC HYDROCARBONS MCL SW8310 Units: ug/L 
Acenaphthene ND 0.1 1 04/05/04 19:04 DL 2159143 

Acenaphthylene ND 0.1 1 04/05/04 19:04 DL 2159143 

Anthracene ND 0.1 1 04/05/04 19:04 DL 2159143 
Benz(a)anthracene ND 0.1 1 04/05/0419:04 DL 2159143 
Benzo(a)pyrene ND 0.1 1 04/05/04 19:04 DL 2159143 

Benzo(b)ftuoranthene ND 0.1 1 04/05/0419:04 DL 2159143 

Benzo(g.h,i)perylene ND 0.1 1 04/05/04 19:04 DL 2159143 
Benzo(k)fluoranthene ND 0.1 1 04/05/0419:04 DL 2159143 
Chrysene ND 0.1 1 04/05/04 19:04 DL 2159143 
Dlbenzo(a,h)anthracene ND 0.1 1 04/05/04 19:04 DL 2159143 
Fluoranthene ND 0.1 1 04/05/04 19:04 DL 2159143 
Fluorene ND 0.1 1 04/05/04 19:04 DL 2159143 
lndeno(1,2,3-cdjpyrerie ND 0.1 1 04/05/0419:04 DL 2159143 
Naphthalene ND 0.1 1 04/05/0419:04 DL 2159143 
Phenanthrene ND 0.1 1 04/05/0419:04 DL 2159143 
Pyrene ND 0.1 1 04/05/04 19;04 QL 2159143 

Sum 1-Fluoronaphthalene 68.3 % 18-130 1 04/05/04 19:04 DL 2159143 

Surr: Phenanthrene-d10 98.9 % 21-111 1 04/05/04 19:04 DL 2159143 

PreD Method Prep Date PreD Initials Preo Factor 
SW3510C 04/01/2004 8:58 K_L 1.00 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 04/06/04 0:44 D_R 2161714 
Toluene ND 1 1 04/06/04 0:44 D_R 2161714 
Ethylbenzene ND 1 1 04/06/04 0:44 D_R 2161714 
Xylenes.Total ND 1 1 04/06/04 0:44 D R 2161714 

Surr: 1,4-Difluorobenzene 103 % 39-163 1 04/06/04 0:44 D_R 2161714 

Surr: 4-Bromofluorobenzene 97.5 % 57-157 1 04/06/04 0:44 D_R 2161714 

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

B - Analyte detected in the associated Method Blank 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 

>MCL - Result Over Maximum Contamination Limit(MCL) 
D - Surrogate Recovery Unreportable due to Dilution 
Ml - Matrix Interference 

4/21/2004 3:41:08 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713) 660-0901 

Client Sample ID MW-14 Collected: 03/30/2004 12:35 SPL Sample ID: 04031164-03 

Site: Hobbs, NM 

Analyses/Method Result Rep.Llmit DH. Factor QUAL Date Analyzed Analyst Seq. # 

ALKALINITY, BICARBONATE MCL M2320 B Units: mg/L 
Alkalinity, Bicarbonate 368 2 1 04/12/04 11:30 J_C 2166825 

ALKALINITY, CARBONATE MCL M2320 B Units: mg/L 
Alkalinity, Carbonate ND 2 1 04/12/04 11:30 J_C 2166686 

CHLORIDE, TOTAL MCL E325.3 Units: mg/L 
Chloride 119 , 2 ' 2 04/12/04 16:00 RA 2167134 

DIESEL RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics ND 02 1 04/05/04 5:30 AM 2162241 

Surr: n-Pentacosane 43.0 % 39-142 1 04/05/04 5:30 AM 2162241 

Prep Method Prep Date Preo Initials Preo Factor 

SW3510C 04/01/2004 9:00 KJ- 1.00 

HARDNESS, TOTAL (TITRIMETRIC, EDTA) MCL E130.2 Units: mg/L 
Hardness (As CaCQ3) 800 50 10 04/08/04 18:00 CV 2165193 

HEADSPACE GAS ANALYSIS MCL RSK147 Units: mg/L 
Methane ND 0.0012 _ J 04/08/04 11:34 AE 2161958 

ION CHROMATOGRAPHY MCL E300.0 Units: mg/L 
Fluoride 2.5 0.1 1 04/05/04 19:07 CV 2158649 
Nitrogen.Nitrate (As N) 4.9 {M 1 03/31/04 17:26 CV 2150335 
Sulfate 150 4 20 04/06/04 18:21 CV 2160914 

MERCURY, TOTAL MCL SW7470A Units: mg/L 
Mercury ND 0.0002 1 04/01/04 11:26 JAB 2151002 

PreD Method Prep pate PreD Initials PreD Factor 
SW7470A 04/01/2004 7:50 JAB 1.00 

METALS BY METHOD 6010B, TOTAL MCL SW6010B Units: mg/L 
Arsenic 0.00911 0.005 1 04/08/04 0:49 NS 2164464 
Lead ND 0.005 1 04/08/04 0:49 NS 2164464 
Selenium ND 0.005 1 04/08/04 0:49 NS 2164464 
Barium 0.0699 0.005 1 04/05/04 10:29 MW. 2158749 
Cadmium ND 0.005 1 04/05/0410:29 tyiw 2158749 
Calcium 205 0.1 1 . 04/05/04 10:29 MW 2158749 
Chromium ND 0.01 1 04/05/04 10:29 MW 2158749 
Magnesium 66.4 o;i 1 04/05/0410:29 MW 2158749 
Potassium 3.07 2 1 04/05/04 10:29 MW 2158749 
Silver ND 0.01 1 04/05/04 10:29 MW 2158749 
Sodium 80.7 0.5 1 04/12/04 16:35 MW 2167109 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 
B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 
* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 
J - Estimated Value between MDL and PQL 

4/21/2004 3:41:17 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713) 660-0901 

Client Sample ID MW-14 Collected: 03/30/2004 12:35 SPL Sample ID: 04031164-03 

Site: Hobbs, NM 

Analyses/Method Result Rep.Llmit DM. Factor QUAL Date Analyzed Analyst Seq. # 

PreD Method PreD Date PreD Initials PreD Factor 

SW3010A 03/31/2004 15:30 MOF 1.00 

POLYNUCLEAR AROMATIC HYDROCARBONS MCL SW8310 Units: ug/L 
Acenaphthene ND 0.1 1 04/05/04 19:41 DL 2159144 
Acenaphthylene ND 0.1 1 04/05/0419:41 DL 2159144 

Anthracene ND 0.1 1 04/05/0419:41 DL 2159144 

Benz(a)anthracene ND 0.1 1 04/05/04 19:41 DL 2159144 

Benzo(a)pyrene ND 0.1 1 04/05/04 19:41 DL 2159144 
Benzo(b)fluoranthene ND 0.1 1 04/05/04 19:41 DL 2159144 
Benzo(g,h,i)perylene ND 0.1 1 04/05/04 19:41 DL 2159144 

Benzo(k)fluoranthene ND 0.1 1 04/05/0419:41 DL 2159144 
Chrysene ND 0.1 1 04/05/0419:41 DL 2159144 

Dibenzo(a,h)anthracene • ND 0.1 1 04/05/0419:41 DL 2159144 
Fluoranthene ND 0.1 1 04/05/0419:41 DL 2159144 
Fluorene ND 0.1 1 04/05/04 19:41 DL 2159144 
lndeno(1,2,3-cd)pyrerie ND 0.1 1 04/05/04 19:41 DL 2159144 
Naphthalene ND 0.1 1 04/05/04 19:4.1 PL 2159144 
Phenanthrene ND 0.1 1 04/05/04 19:41 DL 2159144 
Pyrene ND 0.1 1 04/05/04 19:41 DL 2159144 

Surr: 1-Fluoronaphthalene 55.9 % 18-130 1 04/05/04 19:41 DL 2159144 
SUIT: Phenanthrene-d10 88.6 % 21-111 1 04/05/04 19:41 DL 2159144 

Preo Method [PreD Date Prep Initials Prep Factor 
SW3510C |04/01/2004 8:58 K L 1.00 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene 1.2 1 1 04/03/04 12:00 D_R 2155979 
Toluene ND 1 1 04/03/04 12:00 D_R 2155979 
Ethylbenzene ND 1 1 04/03/04 12:00 D_R 2155979 
Xylenes.Total ND 1 1 04/03/0412:00 D_R 2155979 

Surr: 1,4-Difluorobenzene 103 % 39-163 1 04/03/04 12:00 D_R 2155979 
Surr: 4-Bromofluorobenzene 98.0 % 57-157 1 04/03/04 12:00 D_R 2155979 

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

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

* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 

J - Estimated Value between MDL and PQL 
4/21/2004 3:41:21 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)660-0901 

Client Sample IP MW-15 Collected: 03/30/2004 13:45 SPL Sample ID: 04031164-04 

Site: Hobbs, NM . 

Analyses/Method Result Rep.Llmit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

A L K A L I N I T Y T B I C A R B C ^ ^ MCL M2320B Units: mg/L 
Alkalinity, Bicarbonate 209 2 1 04/12/0411:30 j_C ' 2166826 

ALKALINITY, CARBONATE" ~~~~~~~ MCL M2320 B Unlts77ngiL~~^" 
Alkalinity, Carbonate JND 2 1 04/12/04 11:30 J_C 2166887 

^HLORIDE, TOTAL - - - - - - - - — — • E325.3 UniteTrng/LT 
Chloride . 245 10 10 04/12/0416:00 RA 2167135 

DIESEL RANGE ORGANICS MCL SW801SB Units: mg/L ', ~ 
Diesel Range Organics , ND 0.2 ... 1 , 04/05/046:09 AM , 2162242 

Sum n-Pentacosane 74.2 % 39-142 1. 04/05/04 6:09 AM 2162242 

PreD Method Preo Date Prep initials Prep Factor 

SW3510C 04/01/2004 9:00 K L 1.00 

HARDNESS, TOTAL (TiTRIMETRIC, EDTA) MCL E 130.2 Units: mg/L 
Hardness (As CaCQ3) 760 50 10 04/08/0418:00 CV 2165194 

H E A D S P A C T G A S ANALYSIS MCL RSK147 UnltsTmfliL 
Methane NO Q.0012 1 , 04/08/0411:50 AE. 2161959 

ION CHROMATOGRAPHY MCL E300.0 Units: mg/L 
Fluoride 1.1 0.1 .1 , - 04/05/04 19:19 CV 2158650 

Nitrogen.Nitrate (As N) 3 0-1 1 03/31/04 17:39. CV 2150336 
Sulfate 140 4 20 04/06/04 18:34 CV 2160915 

MERCURY, TOTAL MCL SW7470A Units: mg/L 
Mercury ND 0.0002 1 04/01/04 11:29 JAB 2151003 

PreD Method Prep Date Prep Initials PreD Factor 

SW7470A 04/01/2004 7:50 JAB 1.00 

METALS BY METHOD 6010B, TOTAL MCL SW6010B Units: mg/L 
Arsenic 0.00841 0.005 1 04/08/04 0:54 NS 2164465 

Lead ND 0.005 1 s 04/08/04 0:54 NS 2164465 
Selenium ND 0.005 1 04/08/04 0:54 NS 2164465 
Barium 0.0772 0.005 1 ' 04/05/0410:33 MW 2158752 
Cadmium ND 0.005 1 04/05/04 10:33 MW 2158752 
Calcium 255 0.1 1 04/05/04 10:33 MW 2158752 
Chromium ND 0.01 1 04/05/04 10:33 MW 2158752 
Magnesium 31.5 0-1 1 04/05/04 10:33 MW 2158752 
Potassium 3.55 2 1 04/05/04 10:33 MW 2158752 

Silver ND 0.01 1 04/05/04.10:33 MW 2158752 
Sodium 88.1 0.5 1 04/12/04 16:39 MW 2167110 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 
B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 
* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 
J - Estimated Value between MDL and PQL 

4/21/2004 3:41:27 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713) 660-0901 

Client Sample ID MW-15 Collected: 03/30/2004 13:45 SPL Sample ID: 04031164-04 

Site: Hobbs, NM 

Analyses/Method Result Rep.Llmit DM. Factor QUAL Date Analyzed Analyst Seq. # 

PreD Method PreD Date PreD Initials PreD Factor 
SW3010A 03/31/2004 15:30 MOF 1.00 

POLYNUCLEAR AROMATIC HYDROCARBONS MCL SW8310 Units: ug/L 
Acenaphthene ND 0.1 1 04/05/04 21:33 DL 2159145 
Acenaphthylene ND 0.1 1 04/05/04 21:33 bL 2159145 
Anthracene ND 0.1 1 04/05/04 21:33 bL 2159145 

Benz(a)anthracene ND 0.1 1 04/05/04 21:33 DL 2159145 
Benzo(a)pyrene ND 0.1 1 04/05/04 21:33 DL 2159145 
Benzo(b)ftuoranthene ND 0.1 1 04/05/04 21:33 DL 2159145 
Benzo(g,h,i)perylene ND 0.1 1 04/05/04 21:33 DL 2159145 
Benzp(k)fluoranthene ND 0.1 1 04/05/04 21:33 DL 2159145 
Chrysene ND 0.1 1 04/05/04 21:33 DL 2159145 
Dibenzo(a,h)anthracene ND 0.1 1 04/05/04 21:33 DL 2159145 
Fluoranthene ND 0.1 1 04/05/04 21:33 DL 2159145 
Fluorene ND 0.1 1 04/05/04 21:33 DL 2159145 
lndeno(1,2,3-cd)pyrene ND P-1 1 04/05/04 21:33 DL 2159145 
Naphthalene ND 0.1 1 04/05/04 21:33 DL 2159145 
Phenanthrene . ND 0:1 1 04/05/04 21:33 DL 2159145 
Pyrene ND 0.1 1 04/05/04 21:33 DL 2159145 

Sum 1-Fluoronaphthalene 65.4 % 18-130 1 04/05/04 21:33 DL 2159145 
Sum Phenanthrene-d10 79.8 % 21-111 1 04/05/04 21:33 DL 2159145 

Preo Method PreD Date PreD Initials IPreD Factor 
SW3510C 04/01/2004 8:58 K L 1.00 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 04/03/0412:30 D_R 2155980 
Toluene ND 1 1 04/03/04 12:30 D_R 2155980 
Ethylbenzene ND 1 1 04/03/04 12:30 D_R 2155980 
Xylenes.Total ND 1 1 04/03/0412:30 D_R 2155980 

Surr: 1,4-Difluorobenzene 102 % 39-163 1 04/03/0412:30 D_R 2155980 
Surr: 4-Bromofluorobenzene * 97.9 % 57-157 1 04/03/04 12:30 D_R 2155980 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 
* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 
J - Estimated Value between MDL and PQL 

4/21/2004 3:41:29 PM 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID Trip Blank Col lected: 03/30/2004 0:00 SPL Sample ID: 04031164-05 

Site: Hobbs, NM 

Analyses/Method Result Rep.Llmit DI I. Factor QUAL Date Analyzed Analyst Seq. # 

P U R G E A B L E AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 . 1 04/03/0412:59 D_R 2155981 
Toluene ND 1 1 04/03/04 12:59 D_R 2155981 

Ethylbenzene ND 1 1 04/03/04 12:59 D_R 2155981 

Xylenes.Total ND 1 1 04/03/04 12:59 D_R 2155981 
Surr; 1,4-Difluorobenzene 104 % 39-163 1 04/03/04 12:59 D_R 2155981 

Surr: 4-Bromofluorobenzene 98.0 % 57-157 1 04/03/0412:59 D_R 2155981 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Umit(MCL) 

B - Analyte detected, in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 
' - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix interference 
J - Estimated Value between MDL and PQL 

4/21/2004 3:41:30 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)660-0901 

Client Sample ID MW-5 Collected: 03/30/2004 9:15 SPL Sample ID: 04031164-06 

Site: Hobbs, NM 

Analyses/Method Result Rep.Llmit Dil. Factor QUAL Date Analyzed Analyst Seq. tt 

ALKALINITY, BICARBONATE MCL M2320 B Units: mg/L 
Alkalinity, Bicarbonate 214 1 04/12/04 11:30 J C 2166827 

ALKALINITY, CARBONATE MCL M2320 B Units: mg/L 
Alkalinity, Carbonate ND 1 04/12/04 11:30 J C 2166888 

CHLORIDE, TOTAL MCL E325.3 Units: mg/L 
Chloride 70 04/12/04 16:00 RA 2167136 

DIESEL RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics ND 0.2 1 04/05/04 6:49 AM 2162243 

Surr: n-Pentacosane 73.4 % 39-142 04/05/04 6:49 AM 2162243 

PreD Method PreD Date Prep Initials PreD Factor 
SW3510C 04/01/2004 9:00 K L 1.00 

HARDNESS, TOTAL (TiTRIMETRIC, EDTA) MCL E130.2 Units: mg/L 
Hardness (As CaC03) 220 25 04/08/04 18:00 CV 2165196 

HEADSPACE GAS ANALYSIS MCL RSK147 Units: mg/L 
Methane ND 0.0012 1 04/08/04 12:04 AE 2161960 

ION CHROMATOGRAPHY MCL E300.0 Units: mg/L 
Fluoride 1.1 0.1 04/05/04 19:57 CV 2158653 
Nitrogen.Nitrate (As N) 2.6 0.1 03/31/04 17:51 CV 2150337 
Sulfate 110 10 04/06/04 19:11 CV 2160918 

MERCURY, TOTAL MCL SW7470A Units: mg/L 
Mercury ND 0.0002 1 04/01/0411:31 JAB 2151004 

PreD Method PreD Date PreD Initials PreD Factor 
SW7470A 04/01/2004 7:50 JAB 1.00 

METALS BY METHOD 6010B, TOTAL MCL SW6010B Units: mg/L 
Arsenic 0.00836 0.005 1 04/08/04 1:00 NS 2164466 
Lead ND 0.005 1 04/08/041:00 NS 2164466 
Selenium ND 0.005 1 04/08/04 1:00 NS 2164466 
Barium 0.0464 0.005 1 04/05/04 10:38 MW 2158759 
Cadmium ND 0.005 1 04/05/04 10:38 MW 2158759 
Calcium 80.1 0.1 1 04/05/04 10:38 MW 2158759 
Chromium ND 0.01 1 04/05/04 10:38 MW 2158759 
Magnesium 12.4 0.1 1 04/05/04 10:38 MW 2158759 
Potassium 4.15 2 1 04/05/04 10:38 MW 2158759 
Silver ND 0.01 .1 04/05/04 10:38 MW , 2158759 
Sodium 115 0-5 1 04/12/04 16:43 MW 2167111 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Llmit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 

J - Estimated Value between MDL and PQL 
4/21/2004 3:41:40 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713) 660-0901 

Client Sample ID MW-5 Collected: 03/30/2004 9:15 SPL Sample ID: 04031164-06 

Site: Hobbs, NM 

Analyses/Method Result Rep.Llmit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

Preo Method PreD Date Preo Initials Prep Factor 

SW3010A 03/31/2004 15:30 MOF 1.00 

POLYNUCLEAR AROMATIC HYDROCARBONS MCL SW8310 Units: ug/L 
Acenaphthene ND 0.1 1 04/05/04 22:10 DL 2159146 
Acenaphthylene ND 0.1 1 04/05/04 22:10 DL 2159146 
Anthracene ND 0.1 1 04/05/04 22:10 DL 2159146 
Benz(a)anthracene ND 0.1 1 04/05/04 22:10 DL 2159146 
Benzo(a)pyrene ND 0.1 1 04/05/04 22:10 DL 2159146 
Benzo(b)ftuoranthene ND 0.1 1 04/05/04 22:10 DL 2159146 
Benzo(g,h,l)perylene ND 0.1 1 04/05/04 22:10 DL 2159146 
Benzo(k)fluoranthene ND 0.1 1 04/05/04 22:10 DL 2159146 
Chrysene ND 0.1 1 04/05/04 22:10 DL 2159146 
Dibenzo(a,h)anthracene ND 0.1 1 04/05/04 22:10 DL 2159146 
Fluoranthene ND 0.1 1 04/05/04 22:10 DL 2159146 
Fluorene ND 0.1 1 04/05/04 22:10 DL 2159146 
lndeno(1,2,3-cd)pyrene ND 0.1 1 04/05/04 22:10 DL 2159146 
Naphthalene ND 0.1 1 04/05/04 22:10 DL 2159146 
Phenanthrene ND 0.1 1 04/05/04 22:10 DL 2159146 
Pyrene ND 0.1 1 04/05/04 22:10 DL 2159146 

Surr: 1-Fluoronaphthalene 38.1 % 18-130 1 04/05/04 22:10 DL 2159146 
Surr: Phenanthrene-d10 44.1 % 21-111 1 04/05/04 22:10 DL 2159146 

PreD Method Prep Date PreD Initials PreD Factor 
SW3510C 04/01/2004 8:58 K L 1.00 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 04/03/04 13:29 D_R 2155982 
Toluene ND 1 1 04/03/04 13:29 D_R 2155982 
Ethylbenzene ND 1 1 04/03/04 13:29 D_R 2155982 
Xylenes.Total ND 1 1 04/03/0413:29 D_R 2155982 

Sun': 1,4-Difluorobenzene 103 % 39-163 1 04/03/04 13:29 D_R 2155982 
Sun*: 4-Bromofluorobenzene 97.9 % 57-157 1 04/03/04 13:29 D_R 2155982 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Umit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 

* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 
J - Estimated Value between MDL and PQL 

' 4/21/2004 3:41:42 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)660-0901 

Client Sample ID MW-11A Collected: 03/30/2004 10:30 SPL Sample ID: 04031164-07 

Site: Hobbs, NM 

Analyses/Method Result Rep.Llmit Dil. Factor QUAL Date Analyzed Analyst Seq. tt 

ALKALINITY, BICARBONATE MCL M2320 B Units: mg/L 
Alkalinity, Bicarbonate 378 2 1 04/12/04 11:30 J_C 2166828 

ALKALINITY, CARBONATE MCL M2320 B Units: mg/L 
Alkalinity, Carbonate ND 2 1 04/12/04 11:30 J_C 2166889 

CHLORIDE, TOTAL MCL E325.3 Units: mg/L 
Chloride 2980 50 50 04/12/04 16:00 RA 2167137 

DIESEL RANGE ORGANICS MCL SW8015B Units: mg/L 
Diesel Range Organics 0.5 0.2 1 04/05/04 9:26 AM 2162249 

Surr: n-Pentacosane 73.0 % 39-142 1 04/05/04 9:26 AM 2162249 

PreD Method Preo Date PreD Initials PreD Factor 
SW3510C 04/01/2004 9:00 K L 1.00 

HARDNESS, TOTAL (TITRIMETRIC, EDTA) MCL E130.2 Units: mg/L 
Hardness (As CaCQ3) 2200 120 25 , 04/08/04 18:00 CV 21651.97 

HEADSPACE GAS ANALYSIS MCL RSK147 Units: mg/L 
Methane ND 0.0012 1 04/08/0413:19 AE 2161962 

ION CHROMATOGRAPHY MCL E300.0 Units: mg/L 
Fluoride 3.5 0.5 5 04/05/04 20:10 CV 2158654 
Nltrogen.Nitrate (As N) 1.9 0.1 1 03/31/04 18:04 CV 2150338 
Sulfate 380 10 50 04/06/04 19:49 CV 2160921 

MERCURY, TOTAL MCL SW7470A Units: mg/L 
Mercury ND 0.0002 1 04/01/0411:35 JAB 2151005 

Preo Method PreD Date PreD Initials PreD Factor 
SW7470A 04/01/2004 7:50 JAB 1.00 

METALS BY METHOD 6010B, TOTAL MCL SW6010B Units: mg/L 
Arsenic 0.0559 0.005 1 04/08/04 1:05 NS 2164467 
Lead 0.00901 0.005 1 04/08/041:05 NS 2164467 
Selenium ND 0.005 ... 1. 04/08/04 1:05 NS 2164467 
Barium 0.221 0.005 1 04/05/04 10:42 MW 2158766 
Cadmium ND 0.005 1 04/05/04 10:42 MW 2158766 
Calcium 763 0.5 "5 04/08/04 12:54 MW 2167175 
Chromium 0.0441 0.01 1 04/05/04 10:42 MW 2158766 
Magnesium 134 0.1 1 04/05/04 10:42 MW 2158766 
Potassium 28.6 2 1 04/05/04 10:42 MW 2158766 
Silver ND 0.01 1 04/05/04 10:42 MW 2158766 
Sodium 1370 2 -5 5 04/12/0416:48 MW 2167112 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 
B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 
* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 
J - Estimated Value between MDL and PQL 

4/21/2004 3:41.48 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID MW-1 lA Collected: 03/30/2004 10:30 SPL Sample ID: 04031164-07 

Site: Hobbs, NM 

Analyses/Method Result Rep.Llmit DM. Factor QUAL Date Analyzed Analyst Seq. # 

Preo Method Prep Date PreD Initials PreD Factor 

SW3010A 03/31/2004 15:30 MOF 1.00 

POLYNUCLEAR AROMATIC HYDROCARBONS MCL SW8310 Units: ug/L 
Acenaphthene ND 0.1 1 04/05/04 22:47 DL 2159147 
Acenaphthylene ND 0.1 1 04/05/04 22:47. DL 2159147 
Anthracene ND 0.1 1 04/05/04 22:47 DL 2159147 

Benz(a)anthracene ND 0.1 1 04/05/04 22:47 DL 2159147 
Benzo(a)pyrene ND 0.1 1 04/05/04 22:47 DL 2159147 
Benzo(b)fluoranthene ND 0.1 1 04/05/04 22:47 DL 2159147 
Benzo(g,h,i)perylene ND 0.1 1 04/05/04 22:47 DL 2159147 
Benzo(k)fluoranthene ND 0.1 1 04/05/04 22:47 DL 2159147. 
Chrysene ND 0-1 1 04/05/04 22:47 DL 2159147 
Dibenzo(a,h)anthracene ND 0.1 1 04/05/04 22:47 DL 2159147 
Fluoranthene ND 0.1 1 ' 04/05/04 22:47 DL 2159147 

Fluorene ND 0.1 1 04/05/04 22:47 DL 2159147 
lndeho(1,2,3-cd)pyrene ND 0.1 1 04/05/04 22:47 DL 2159147 
Naphthalene ND 0.1 1 04/05/04 22:47 DL 2159147 
Phenanthrene ND 0.1 1 04/05/04 22:47 DL 2159147 
Pyrene ND 0.1 1 04/05/04 22:47 DL 2159147 

Surr: 1-Fluoronaphthalene 56,0 % 18-130 1 04/05/04 22:47 DL 2159147 
Surr: Phenanthrene-d10 51.2 % 21-111 1 04/05/04 22:47 DL 2159147 

PreD Method PreD Date PreD Initials PreD Factor 
SW3510C 04/01/2004 8:58 K L 1.00 

PURGEABLE AROMATICS MCL SW8021B Units: ug/L 
Benzene ND 1 1 04/03/0414:59 D. R 2155984 
Toluene ND 1 1 04/03/0414:59 D. R 2155984 
Ethylbenzene 1.4 1 1 04/03/04 14:59 D. R 2155984 
Xylenes.Total ND 1 1 04/03/04 14:59 D. R 2155984 

Sun-: 1,4-Difluorobenzene 102 % 39-163 1 04/03/0414:59 D_ R 2155984 
SUIT: 4-Bromofluorobenzene 98.0 % 57-157 1 04/03/0414:59 D. R 2155984 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limlt(MCL) 

8 - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 
* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 
J - Estimated Value between MDL and PQL 

4/21/2004 3:41:54 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713) 660-0901 

Client Sample ID MW-12D Col lected: 03/30/2004 11:15 SPL Sample ID: 04031164-08 

Site: Hobbs, NM 

Analyses/Method Result Rep.Llmit DH. Factor QUAL Date Analyzed „ Analyst Seq. # 

ALKALINITY, BICARBONATE MCL M2320 B Units: mg/L 
Alkalinity, Bicarbonate 214 04/12/0411:30 J C 

ALKALINITY, CARBONATE MCL M2320 B Units: mg/L 

2166829 

Alkalinity, Carbonate ND 1 04/12/04 11:30 J C 

CHLORIDE, TOTAL MCL E325.3 Units: mg/L 

2166890 

Chloride 116 04/12/04 16:00 RA 

DIESEL RANGE ORGANICS MCL SW8015B Units: mg/L 

2167138 

Diesel Range Organics ND 0.2 1 04/05/04 10:05 AM 2162250 
Surr: n-Pentacosane 49.0 % 39-142 04/05/04 10:05 AM 2162250 

PreD Method PreD Date PreD Initials PreD Factor 

SW3510C 04/01/2004 9:00 K L 1.00 

HARDNESS, TOTAL (TITRIMETRIC, EDTA) MCL E130.2 Units: mg/L 
Hardness (As CaC03) 380 50 10 04/08/04 18:00 CV 

HEADSPACE GAS ANALYSIS MCL RSK147 Units: mg/L 

2165198 

Methane ND 0.0012 1 04/08/04 13:29 AE 

ION CHROMATOGRAPHY MCL E300.0 Units: mg/L 

2161963 

Fluoride 1.1 0.1 04/05/04 20:22 CV 2158655 
Nitrogen.Nitrate (As N) ND 0.1 03/31/04 18:16 CV 2150339 
Sulfate 160 20 04/06/04 20:02 CV 

MERCURY, TOTAL MCL SW7470A Units: mg/L 

2160922 

Mercury ND 0.0002 1 04/01/04 11:39 JAB 2151006 

PreD Method PreD Date PreD Initials PreD Factor 
SW7470A 04/01/2004 7:50 JAB 1.00 

METALS BY METHOD 601 OB, TOTAL MCL SW6010B Units: mg/L 
Arsenic 0.045 0.005 1 04/08/041:11 NS 2164468 
Lead ND 0.005 1 04/08/041:11 NS 2164468 
Selenium ND 0.005 1 . 04/08/04 1:11 NS 2164468 
Barium 0.104 0.005 1 .. 04/05/04 10:46 MW 2158772 
Cadmium ND, 0.005 1 04/05/04 10:46 MW 2158772 
Calcium 142 0.1 1 04/05/04 10:46 MW 2158772 
Chromium ND 0.01 1 04/05/04 10:46 MW 2158772 
Magnesium 7.63 0.1 1 04/05/04 10:46 MW 2158772 
Potassium 50.4 2 1 04/05/04 10:46 MW 2158772 
Silver ND 0.01 1 04/05/0410:46 MW 2158772 
Sodium 54 0.5 1 04/12/04 16:52 MW 2167113 

Qualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte detected in the associated Method Blank 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 

>MCL - Result Over Maximum Contamination Limit(MCL) 
D - Surrogate Recovery Unreportable due to Dilution 
Ml - Matrix Interference 

4/21/2004 3:42:05 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)660-0901 

Client Sample ID MW-12D Collected: 03/30/2004 11:15 SPL Sample ID: 04031164-08 

- Site: Hobbs, NM 

Analyses/Method Result Rep.Llmit Dil. Factor QUAL Date Analyzed Analyst Seq. # 

PreD Method PreD Date PreD Initials PreD Factor 

SW3010A 03/31/2004 15:30 MOF 1.00 

POLYNUCLEAR AROMATIC HYDROCARBONS MCL SW8310 Units: ug/L 
Acenaphthene ND 0.1 1 04/05/04 23:25 DL 2159148 
Acenaphthylene ND 0.1 1 04/05/04 23:25 DL 2159148 
Anthracene ND 0.1 1 04/05/04 23:25 DL 2159148 
Benz(a)anthracene ND 0.1 1 04/05/04 23:25 DL 2159148 

Benzo(a)pyrene ND 0.1 1 04/05/04 23:25 DL 2159148 

Benzo(b)fluoranthene ND 0.1 1 04/05/04 23:25 DL 2159148 
Benzo(g,h,i)perylene ND 0.1 1 04/05/04 23:25 DL 2159148 
Benzo(k)f!uoranthene ND 0.1 1 04/05/04 23:25 DL 2159148 
Chrysene ND 0.1 1 04/05/04 23:25 DL 2159148 

Dibenzo(a,h)anthracene ND 0.1 1 04/05/04 23:25- DL 2159148 
Fluoranthene ND 0- 1 1 04/05/04 23:25 DL 2159148 
Fluorene ND' 0.1 1 04/05/04 23:25 DL. 2159148 
lndeno(1,2,3-cd)pyrene ND 0.1 1 04/05/04 23:25 DL 2159148 
Naphthalene ND 0.1 1 04/05/04 23:25 DL 2159148 
Phenanthrene ND 0.1 1 04/05/04 23:25 DL 2159148 
Pyrene ND 0.1 1 04/05/04 23:25 DL 2159148 

Surr: 1 -Fluoronaphthalene 22.7 % 18-130 1 04/05/04 23:25 DL 2159148 
Sum Phenanthrene-d10 30.4 % 21-111 1 04/05/04 23:25 DL 2159148 

Preo Method Preo Date PreD Initials PreD Factor 
SW3510C 104/01/2004 8:58 K L 1.00 

PURGEABLE AROMATICS ' MCL SW8021B Units: ug/L 
Benzene ND 1 1 04/03/04 15:29 D_R 2155985 
Toluene ND 1 1 04/03/04 15:29 D_R 2155985 
Ethylbenzene ND 1 1 04/03/04 15:29 D_R 2155985 
Xylenes.Total ND 1 1 04/03/04 15:29 D_R 2155985 

Sum 1,4-Difluorobenzene 103 % 39-163 1 04/03/04 15:29 D_R 2155985 
Sum 4-Bromofluorobenzene 97.9 % 57-157 1 04/03/04 15:29 D_R 2155985 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) 

B - Analyte detected In the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 
* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 
J - Estimated Value between MDL and PQL 

4/21/2004 3:4221 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)660-0901 

Client Sample ID Trip Blank Col lected: 03/30/2004 0:00 SPL Sample ID: 04031164-09 

Site: Hobbs, NM 

Analyses/Method Result Rep.Llmit DM. Factor QUAL Date Analyzed Analyst Seq. # 

P U R G E A B L E AROMATICS . MCL SW8021B Units: ug/L 
Benzene ND 1 1 04/03/04 15:59 D_R 2155986 
Toluene ND 1 1 04/03/04 15:59 D_R 2155986 
Ethylbenzene ND 1 1 04/03/04 15:59 D_R 2155986 
Xylenes.Total ND 1 1 04/03/04 15:59 D_R 2155986 

Surr: 1,4-Difluorobenzene 103 % 39-163 1 04/03/04 15:59 D_R 2155986 
Surr: 4-Bromofluorobenzene 98.0 % 57-157 1 04/03/04 15:59 D_R 2155986 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Umit(MCL) 

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution 
* • Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 
J - Estimated Value between MDL and PQL 

4/21/2004 3:42:22 PM 



Quality Control Documentation 



ORGANIC ANALYSIS DATA SHEET 
Client Sample ID 

DU2-30904-MW4-G-W-01 DL 

Lab Name: 

Lab Code: 

Matrix: 

Sample wt/vol: 

Level: 

% Moisture: 

GC Column: 

Extract Volume: 

SPL Inc. 

SPLHOU 

Water 

5 

LOW 

0 

RTX-5 

mL 

ID: 0.53 (mm) 

SDG: 

Lab Sample ID: 

Lab File ID: 

Date Collected: 

Date Extracted: 

Date Analyzed: 

Dilution Factor 

Concentration Units: ug/L 

OU230904 

04030340-05IDL 

n076s06.d 

3/9/2004 15:30 

3/16/2004 

2 

CAS No. Analyte ug/L Q 

71-55-6 1,1,1 -Trichloroethane 10 U . 

79-00-5 1,1,2-Trichloroethane 10 U 

75-34-3 1,1-Dichloroethane 100 D 

75-35-4 1,1-Dichloroethene 90 D 

107-06-2 1,2-Dichloroethane 2 U 

67-64-1 Acetone 200 U 

71-43-2 Benzene 22 D 

75-00-3 Chloroethane 20 U 

156-59-2 cis-1,2-Dichloroethene 350 D 

100-41-4 Ethylbenzene 73 D 

75-09-2 Methylene chloride 10 U 

127-18-4 Tetrachloroethene 6 U 

108-88-3 Toluene 11 D 

156-60-5 trans-1,2-Dichloroethene 10 U 

79-01-6 Trichloroethene 2 U 

75-01-4 Vinyl chloride 46 D 

1330-20-7 Xylenes.Total 10 DJ 

4/21/04 15:41 FORM I 
SW8260B 



Analysis: 

Method: 

Quality Control Report 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713) 660-0901 

Brown & Caldwell 
BJ-Hobbs 

Diesel Range Organics 
SW8015B 

WorkOrder: 

Lab Batch ID: 

04031164 
36741A 

RunID: 

Analysis Date: 

Preparation Date: 

Method Blank 

HP_V_040405E-2162245 Units: mg/L 

04/05/2004 8:07 Analyst: AM 

04/01/2004 9:00 Prep By: K_L Method SW3510C 

Samples In Analytical Batch: 

Analyte Result Rep Limit 

Diesel Range Organics ND •' 0.20 
Surr: n-Pentacosane 85.6 39-142 

Lab Sample ID 
04031164-01E 
04031164-02E 
04031164-03E 
04031164-04E 
04031164-06E 
04031164-07E 
04031164-08E 

Client Samole ID 
MW-16 
MW-10 
MW-14 

MW-15 

MW-5 
MW-11A 

MW-12D 

RunID: 

Analysis Date: 
Preparation Date: 

Laboratory Control Sample (LCS) 

HP_V_O40405E-2162244 

04/05/2004 7:28 

04/01/2004 9:00 

Units: mg/L 
Analyst: AM 
Prep By: K_L Method SW3510C 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Diesel Range Organics 2.5 2.29 91.5 21 130 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 04031158-01 
RunID: HP_V_040405E-2162236 

Analysis Date: 04/05/2004 2:53 
Preparation Date: 04/01/2004 9:00 

Units: mg/L 
Analyst: AM 
Prep By: K_L Method SW3510C 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS 
Result 

M S % 
Recovery 

MSD 
Spike 
Added 

MSD 
Result 

M S D % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Diesel Range Organics ND 5 4.41 88.2 5 4.34 86.8 1.65 39 26 113 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml • Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

N/C - Not Calculated - Sample concentration Is greater than 4 times the amount of spike added. Control limits do not apply. 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but Is correct as reported. 4/21/2004 3-42-32 PM 



Analysis: 
Method: 

Quality Control Report 

Headspace Gas Analysis 
RSK147 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)660-0901 

Brown & Caldwell 
BJ-Hobbs 

WorkOrder: 

Lab Batch ID: 

04031164 
R108472 

Method Blank 

RunID: VARC_040408A-2181951 Units: mg/L 

Analysis Date: 04/08/200410:05 Analyst: AE 

Samples in Analytical Batch: 

Analyte Result Rep Limit 
Methane ND 0.0012 

Lab Sample ID 
04031164-01C 
04031164-02C 
04031164-03C 
04031164-04C 
04031164-06C 
04031164-07C 
04031164-08C 

Client Sample ID 
MW-16 
MW-10 
MW-14 

MW-15 
MW-5 

MW-11A 
MW-12D 

Laboratory Control Sample (LCS) 

RunID: VARC_040408A-21B1950 Units: mg/L 

Analysis Date: 04/08/2004 9:34 Analyst: AE 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Umit 

Upper 
Limit 

Methane 1000 882 88.2 70 130 

Sample Duplicate 

Original Sample: 04031164-01 
RunID: VARC_040408A-2161955 Units: mg/L 

Analysis Date: 04/08/2004 10:57 Analyst: AE 

Analyte Sample 
Result 

DUP 
Result 

RPD RPD 
Umit 

Butane ND ND 0 50 
Ethane ND ND 0 50 
Ethylene ND ND 0 50 
Isobutane ND ND 0 50 
Methane ND ND 0 50 
Propane ND ND 0 50 
Propylene ND ND 0 50 

Qualifiers: ND/U - Not Detected at the Reporting Umit M l - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Umits 

N/C - Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply. 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 4 / 2 1 . 



Quality Control Report 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)660-0901 

Brown & Caldwell 
BJ-Hobbs 

Analysis: 

Method: 

Purgeable Aromatlcs 

SW8021B 

WorkOrder: 
Lab Batch ID: 

04031164 

R108171 

Method Blank 

RunID: VARD_040403A-2155971 Units: ug/L 

Analysis Date: 04/03/2004 7:31 Analyst: D_R 

Samples In Analytical Batch: 

Analyte Result Rep Limit 
Benzene ND 1.0 
Ethylbenzene ND 1.0 
Toluene ND 1.0 
Xylenes.Total ND 1.0 

Sum 1,4-Difluorobenzene 102.6 39-163 
Surr 4-Bromofluorobenzene 97.7 57-157 

Lab Sample ID 
04031164-01F 
04031164-03F 
04031164-04F 
04031164-05F 
04031164-06F 
04031164-07F 
04031164-08F 
04031164-09F 

Client Sample ID 
MW-16 

MW-14 
MW-15 
Trip Blank 

MW-5 
MW-11A 
MW-12D 
Trip Blank 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

VARD_040403A-2155970 Units: ug/L 

04/03/2004 7:01 Analyst: D_R 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Benzene 50 49.2 98.4 81 125 
Ethylbenzene 50 46.8 93.6 85 119 
Toluene 50 48.2 96.4 87 120 
Xylenes.Total 150 141.8 94.53 83 122 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 04031156-06 
RunID: VARDJM0403A-2155972 Units: ug/L 

Analysis Date: 04/03/2004 8:00 Analyst: D_R 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS 
Result 

MS% 
Recovery 

MSD 
Spike 
Added 

MSD 
Result 

MSD% 
Recovery 

RPD RPD 
Umit 

Low 
Limit 

High 
Limit 

Benzene 106 20 112 N/C 20 111 N/C N/C 26 43 155 

Ethylbenzene 9.65 20 27.8 90.6 20 27.6 89.6 0.730 34 51 142 

Toluene 2.55 20 23.1 103 20 23.1 103 0.287 25 57 142 

Xylenes.Total 16.5 60 73.7 95.3 60 73.1 94.3 0.817 27 47 154 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected In the associated Method Blank D - Recovery Unreportable due to Dilution 
J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 
N/C - Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply. 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 4/21/2004 3 42 32 PM 



Analysis: 
Method: 

Quality Control Report 

Purgeable Aromatlcs 
SW8021B 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713) 660-0901 

Brown & Caldwell 
BJ-Hobbs 

WorkOrder: 
Lab Batch ID: 

04031164 
R108456 

Method Blank 

RunID: VARD_040405A-2161697 Units: ug/L 

Analysis Date: 04/05/200416:44 Analyst: D_R 

Samples In Analytical Batch: 

Lab Sample ID 
04031164-02F 

Client Sample ID 
MW-10 

Analyte Result Rep Limit 
Benzene ND 1.0 
Ethylbenzene ND 1.0 
Toluene ND 1.0 
Xylenes.Total ND 1.0 

Sun-: 1,4-Difluorobenzene 102.6 39-163 
Sum 4-Bromofluorobenzene 98.7 57-157 

Laboratory Control Sample (LCS) 

RunID: VARD_040405A-2161698 Units: ug/L 

Analysis Date: 04/05/2004 16:14 Analyst: D_R 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Umit 

Upper 
Limit 

Benzene 50 49.2 98.5 81 125 
Ethylbenzene 50 47.7 95.4 85 119 
Toluene 50 48.8 97.5 87 120 
Xylenes.Total 150 144.4 96.27 83 122 

Matrix Solke (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 04031016-18 
RunID: VARD_040405A-2161898 Units: ug/L 

Analysis Date: 04/05/2004 17:15 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 34.8 20 49.2 72.0 20 46.6 59.1 5.40 26 43 155 

Ethylbenzene ND 20 19.7 98.6 20 18.5 92.7 6.11 34 51 142 

Toluene ND 20 20.7 102 20 19.4 95.7 6.08 25 57 142 

Xylenes.Total ND 60 60.7 101 60 56.8 94.7 6.64 27 47 154 

Qualifiers: ND/U - Not Detected at the Reporting Umit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 
J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Umits 

N/C - Not Calculated - Sample concentration Is greater than 4 times the amount of spike added. Control limits do not apply. 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 4/21/2004 3-42-32 PM 



Analysis: 
Method: 

Quality Control Report 

Polynuclear Aromatic Hydrocarbons 
SW8310 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713) 660-0901 

Brown & Caldwell 
BJ-Hobbs 

WorkOrder: 
Lab Batch ID: 

04031164 

36740 

RunID: 

Analysis Date: 

Preparation Date: 

Method Blank 

2_040405A-2159138 Units: 

04/05/200415:57 Analyst 

04/01/2004 8:58 

ug/L 

DL 
Prep By: K_L Method SW3510C 

Analyte Result Rep Limit 

Acenaphthene ND 0.10 
Acenaphthylene ND 0.10 
Anthracene ND 0.10 
Benzfatenthracene ND 0.10 
Benzo(a)pyrene ND 0.10 
Benzo(b)f)uoranthene ND 0 10 
Senzo(o,h,i)perylene ND 0.10 
Benzo(k)fluoranthene ND 0.10 
Chrysene ND 0.10 
Dibenzo(a,h)anthracene ND 0.10 
Fluoranthene ND 0.10 
Fluorene . ND 0.10 
lndeno(1,2,3-cd)pyrene ND 0.10 
Naphthalene ND 0.10 
Phenanthrene ND 0.10 
Pyrene ND 0.10 

Surr: 1-Fluoronaphthalene 65.0 18-130 
Sum Phenanthrene-d10 74.8 21-111 

Samples In Analytical Batch: 

Lab Sample ID 
04031164-01D 
04031164-02D 
04031164-03D 
04031164-04D 
04031164-06D 
04031164-07D 
04031164-08D 

Client Sample ID 
MW-16 

MW-10 
MW-14 

MW-15 
MW-5 

MW-11A 
MW-12D 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) 

RunID: 
Analysis Date: 
Preparation Date: 

2_040405A-2159139 

04/05/2004 16:35 

04/01/2004 6:58 

Units: ug/L 

Analyst: DL 

Prep By: K_L Method SW3510C 

I Analyte LCS 
Spike 
Added 

LCS 
Result 

LCS 
Percent 
Recovery 

LCSD 
Spike 
Added 

LCSD 
Result 

LCSD 
Percent 
Recovery 

RPD RPD 
Limit 

Lower 
Limit 

Upper 
Limit 

Acenaphthene 0.5 0.358 71.7 0.500 0.370 74.1 3.3 30 35 125 

Acenaphthylene 0.5 0.359 71.8 0.500 0.412 82.4 13.7 30 35 122 

Anthracene 0.5 0.268 53.6 0.500 0.266 53.2 0.7 30 29 126 

Benz(a)anthracene 0.5 0.398 79.6 0.500 0.400 80.0 0.5 30 39 119 

Benzo(a)pyrene 0.5 0.395 79.0 0.500 0.382 76.4 3.2 30 34 125 

Benzo(b)fluoranthene 0.5 0.403 80.7 0.500 0.405 81.0 0.3 30 42 127 

Benzo(g ,h,i)perylene 0.5 0.422 84.3 0.500 0.427 85.3 1.2 30 37 125 

Benzo(k)fluoranthene 0.5 0.398 79.6 0.500 0.400 79.9 0.4 30 42 125 

Chrysene 0.5 0.396 79.2 0.500 0.398 79.5 0.5 30 40 144 

Dibenzo(a,h)anthracene 0.5 0.394 78.8 0.500 0.397 79.4 0.7 30 42 130 

Fluoranthene 0.5 0.384 76.7 0.500 0.388 77.7 1.2 30 38 126 

Fluorene 0.5 0.354 70.8 0.500 0.396 79.3 11.3 30 37 130 

lndeno(1,2,3-cd)pyrene 0.5 0.374 74.8 0.500 0.375 75.1 0.4 30 39 130 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

N/C - Not Calculated • Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply. 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 

4/21/2004 3:42:33 PM 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)660-0901 

WorkOrder: 04031164 

Lab Batch ID: 36740 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) 

RunID: 2_040405A-2159139 Units: ug/L 

Analysis Date: 04/05/2004 16:35 Analyst: DL 

Preparation Date: 04/01/2004 8:58 Prep By: K_L Method SW3510C 

Analyte LCS 
Spike 
Added 

LCS 
Result 

LCS 
Percent 
Recovery 

LCSD 
Spike 
Added 

LCSD 
Result 

LCSD 
Percent 
Recovery 

RPD RPD 
Umit 

Lower 
Umit 

Upper 
Umit 

Naphthalene 0.5 0.353 70.5 0.500 0.362 72.5 2.7 30 36 130 

Phenanthrene 0.5 0.388 77.5 0.500 0.399 79.9 3.0 30 38 128 

Pyrene 0.5 0.434 86.7 0.500 0.443 88.7 2.2 30 39 137 

Analysis: 
Method: 

Quality Control Report 

Polynuclear Aromatic Hydrocarbons 
SW8310 

Brown & Caldwell 
BJ-Hobbs 

Qualifiers: ND/U - Not Detected at the Reporting Umit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Umits 

N/C - Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply. 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 4/21/2004 342 33 PM 



Analysis: 

Method: 

Quality Control Report 

Metals by Method 6010B, Total 
SW6010B 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713) 660-0901 

Brown & Caldwell 
BJ-Hobbs 

WorkOrder: 

Lab Batch ID: 

04031164 

36727 

RunID: 

Analysis Date: 
Preparation Date: 03/31/2004 15:30 

Method Blank 

TJA_040405A-2158737 Units: mg/L 

04/05/2004 9:38 Analyst: MW 

Samples In Analytical Batch: 

Prep By: MOF Method SW3010A 

Analyte Result Rep Limit 
Barium ND 0.005 
Cadmium ND 0.005 
Calcium ND 0.1 
Chromium ND 0.01 
Magnesium ND 0.1 
Potassium ND 2 
Silver ND 0.01 

Lab Sample ID 
04031164-01B 
04031164-02B 
04031164-03B 
04031164-04B 
04031164-06B 
04031164-07B 
04031164-08B 

Client Sample ID 

MW-16 

MW-10 
MW-14 
MW-15 
MW-5 
MW-11A 
MW-12D 

Laboratory Control Sample (LCS) 

RunID: 
Analysis Date: 
Preparation Date: 

TJA_040405A-2158738 Units: 

04/05/2004 9:43 Analyst: 
03/31/2004 15:30 Prep By: 

mg/L 
MW 
MOF Method SW3010A 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Barium 1 0.9642 96.42 80 120 
Cadmium 1 1.053 105.3 80 120 
Calcium 1 1.072 107.2 80 120 
Chromium 1 1.038 103.8 80 120 
Magnesium 1 1.006 100.6 80 120 
Potassium 10 10.15 101.5 80 120 
Silver 1 1.045 104.5 80 120 

Matrix Spike IMS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 
RunID: 

Analysis Date: 
Preparation Date: 

04031134-08 
TJA_040405A-2158740 Units: 

04/05/2004 9:51 Analyst: 

03/31/2004 15:30 Prep By. 

mg/L 
MW 

MOF Method SW3010A 

Analyte Sample MS MS MS% MSD MSD MSD % RPD RPD Low High 
Result Spike Result Recovery Spike Result Recovery Limit Umit Limit 

Added Added 

Barium ND 1 1.000 100.0 1 0.9874 98.74 1.287 20 75 125 

Cadmium ND 1 1.063 106.3 1 1.055 105.5 0.7423 20 75 125 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

N/C - Not Calculated - Sample concentration Is greater than 4 times the amount of spike added. Control limits do not apply. 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. m . . 



Analysis: 
Method: 

Quality Control Report 

Metals by Method 601 OB, Total 

SW6010B 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713) 660-0901 

Brown & Caldwell 
BJ-Hobbs 

WorkOrder 
Lab Batch ID: 

04031164 

36727 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 

RunID: 

Analysis Date: 

Preparation Date: 

04031134-08 

TJA_04O4O5A-2158740 Units: 

04/05/2004 9:51 Analyst: 

03/31/2004 15:30 Prep By: 

mg/L 
MW 

MOF Method SW3010A 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS 
Result 

MS% 
Recovery 

MSD 
Spike 
Added 

MSD 
Result 

MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Calcium ND 1 1.066 106.6 1 1.070 107.0 0.4298 20 75 125 

Chromium ND 1 1.048 104.8 1 1.049 104.9 0.04578 20 75 125 

Magnesium ND 1 1.005 100.5 1 1.002 100.2 0.3428 20 75 125 
Potassium ND 10 10.21 102.1 10 9.493 94.93 7.302 20 75 125 

Silver ND 1 1.060 106.0 1 1.059 105.9 0.1349 20 75 125 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 
J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

N/C - Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply. 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but Is correct as reported. 4/21/2004 3-4233 PM 



Analysis: 
Method: 

Quality Control Report 

Metals by Method 6010B, Total 
SW6010B 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713) 660-0901 

Brown & Caldwell 
BJ-Hobbs 

WorkOrder: 

Lab Batch ID: 
04031164 

36727-T 

RunID: 

Analysis Date: 

Preparation Date: 

Method Blank 

TJAT_040407D-2164450 Units: mg/L 

04/07/2004 23:43 Analyst: NS 

03/31/2004 15:30 Prep By: MOF Method SW3010A 

Samples In Analytical Batch: 

Analyte Result Rep Limit 
Arsenic ND 0.005 
Lead ND 0.005 
Selenium ND 0.005 

Lab Sample ID 
04031164-01B 
04031164-02B 
04031164-03B 
04031164-04B 
04031164-06B 
04031164-07B 
04031164-08B 

Client Sample ID 

MW-16 

MW-10 

MW-14 

MW-15 

MW-5 

MW-11A 

MW-12D 

RunID: 
Analysis Date: 
Preparation Date: 

Laboratory Control Sample (LCS) 

TJAT 040407D-2164451 Units: 

04/07/2004 23:48 Analyst: 
03/31/2004 15:30 Prep By: 

mg/L 
NS 

MOF Method SW3010A 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Arsenic 0.1 0.1106 110.6 80 120 
Lead 0.1 0.1066 106.6 80 120 
Selenium ° 0.1 0.1067 106.7 80 120 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 

RunID: 

Analysis Date: 

Preparation Date: 

04031134-08 
TJAT 040407D-2164455 Units: 

04/07/2004 23:59 Analyst: 

03/31/2004 15:30 Prep By: 

mg/L 
NS 

MOF Method SW3010A 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS 
Result 

MS% 
Recovery 

MSD 
Spike 
Added 

MSD 
Result 

MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Arsenic ND 0.1 0.1096 109.6 0.1 0.1102 110:2 0.5733 20 75 125 

Lead ND 0.1 0.1062 106.2 0.1 0.1079 107.9 1.607 20 75 125 

Selenium ND 0.1 0.1072 107.2 0.1 0.1095 109.5 2.132 20 75 125 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected In the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

N/C - Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply. 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 4/21/2004 3-42-33 PM 



Analysis: 
Method: 

Quality Control Report 

Metals by Method 601 OB, Total 
SW6010B 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713) 660-0901 

Brown & Caldwell 
BJ-Hobbs 

WorkOrder: 
Lab Batch ID: 

04031164 
36727A 

Method Blank 

RunID: TJA_040408C-2165501 Units: 

Analysis Date: 04/08/2004 11:38 Analyst: 
Preparation Date: 03/31/2004 15:30 

mg/L 

MW 
Prep By: MOF Method SW3010A 

Analyte Result Rep Limit 
Calcium ND 0.1 
Sodium ND 0.5 

Samples In Analytical Batch: 

Lab Sample ID 
04031164-01B 
04031164-02B 
04031164-03B 
04031164-04B 
04031164-06B 
04031164-07B 
04031164-08B 

Client Sample ID 
MW-16 
MW-10 
MW-14 
MW-15 
MW-5 
MW-11A 
MW-12D 

RunID: 
Analysis Date: 
Preparation Date: 

Laboratory Control Sample (LCS) 

TJA_040408C-2165503 Units: 

04/08/2004 11:42 Analyst: 

03/31/2004 15:30 Prep By: 

mg/L 
MW 
MOF Method SW3010A 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Umit 

Calcium 1 1.005 100.5 80 120 
Sodium 1 0.9355 93.55 80 120 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 
RunID: 
Analysis Date: 
Preparation Date: 

04031134-08 
TJA_040408C-2165508 Units: 

04/08/2004 11:51 Analyst: 

03/31/2004 15:30 Prep By: 

mg/L 
MW 
MOF Method SW3010A 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS 
Result 

MS% 
Recovery 

MSD 
Spike 
Added 

MSD 
Result 

MSD% 
Recovery 

RPD RPD 
Umit 

Low 
Umit 

High 
Limit 

Calcium ND 1 1.026 102.6 1 1.027 102.7 0.09353 20 75 125 

Sodium ND 1 0.9779 97.79 1 0.9737 97.37 0.4376 20 75 125 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value1 between MDL and PQL * • Recovery Outside Advisable QC Umits 

N/C - Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply. 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 4/21/2004 3-42-33 PM 



Analysis: 
Method: 

Quality Control Report 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)660-0901 

Brown & Caldwell 
BJ-Hobbs 

Mercury, Total 
SW7470A 

WorkOrder: 
Lab Batch ID: 

04031164 

36737 

RunID: 

Analysis Date: 

Preparation Date: 

Method Blank 

HGLD_040401A-2150979 Units: mg/L 

04/01/2004 10:32 Analyst: JAB 
04/01/2004 7:50 Prep By: JAB Method SW7470A 

Samples In Analytical Batch: 

Analyte Result Rep Limit) 
Mercury NO 0.00021 

Lab Sample ID 
04031164-01B 
04031164-02B 
04031164-03B 
04031164-04B 
04031164-06B 
04031164-07B 
04031164-08B 

Client Sample ID 
MW-16 
MW-10 
MW-14 
MW-15 
MW-5 
MW-11A 

MW-12D 

RunID: 

Analysis Date: 
Preparation Date: 

Laboratory Control Sample (LCS) 

HGLD 040401A-2150980 Units: 

04/01/2004 10:35 Analyst: 

04/01/2004 7:50 Prep By: 

mg/L 

JAB 

JAB Method SW7470A 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Umit 

Upper 
Umit 

Mercury 0.002 0.002036 101.8 80 120 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 04031151-30 
RunID: HGLD_040401A-2150983 Units: mg/L 

Analysis Date: 04/01/200410:40 Analyst: JAB 

Preparation Date: 04/01/2004 7:50 Prep By: JAB Method SW7470A 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS 
Result 

MS% 
Recovery 

MSD 
Spike 
Added 

MSD 
Result 

MSD% 
Recovery 

RPD RPD 
Limit 

Low 
Umit 

High 
Umit 

Mercury ND 0.002 0.001994 99.72 0.002 0.001993 99.64 0.08485 20 75 125 

Qualifiers: ND/U - Not Detected at the Reporting Umit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 
J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Umits 

N/C - Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply. 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 4/21/2004 3:42:33 PM 



Quality Control Report 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713) 660-0901 

Brown & Caldwell 
BJ-Hobbs 

Analysis: 

Method: 

lon Chromatography 

E300.0 

WorkOrder: 

Lab Batch ID: 

04031164 
R107895 

Method Blank 

RunID: IC1_040331A-2150318 Units: mg/L 

Analysis Date: 03/31/2004 13:36 Analyst: CV 

Samples In Analytical Batch: 

Analyte Result Rep Limit 
Nitrogen.Nitrate (As N) NDI O.IO 

Lab Sample ID 
04031164-01A 
04031164-02A 
04031164-03A 
04031164-04A 
04031164-06A 
04031164-07A 
04031164-08A 

Client Sample ID 
MW-16 

MW-10 
MW-14 

MW-15 

MW-5 
MW-11A 
MW-12D 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

IC1_040331A-2150319 Units: mg/L 

03/31/2004 13:48 Analyst: CV 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Nitrogen.Nitrate (As N) 10 9.85 98.5 80 120 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 04031164-01 

RunID: IC1JM0331A-2150330 Units: mg/L 

Analysis Date: 03/31/200416:23 Analyst: CV 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS 
Result 

MS% 
Recovery 

MSD 
Spike 
Added 

MSD 
Result 

MSD % 
Recovery 

RPD RPD 
Umit 

Low 
Limit 

High 
Umit 

Nitrogen.Nitrate (As N) 5.78 10 15.8 99.9 10j 16.2 104 2.64 20 80 120 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected In the associated Method Blank D - Recovery Unreportable due to Dilution 
J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

N/C - Not Calculated - Sample concentration Is greater than 4 times the amount of spike added. Control limits do not apply. 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but Is correct as reported. 4/21/2004 3 42 33 PM 



Analysis: 
Method: 

Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713)660-0901 

Brown & Caldwell 
BJ-Hobbs 

lon Chromatography 

E300.0 

WorkOrder: 

Lab Batch ID: 

04031164 
R10830ZA 

Method Blank 

RunID: IC1_040405A-2158619 Units: mg/L 

Analysis Date: 04/05/2004 12:49 Analyst: CV 

Analyte Result Rep Limit 
Fluoride ND 0.10 

Samples In Analytical Batch: 

Lab Sample ID 
04031164-01A 
04031164-02A 
04031164-03A 
04031164-04A 
04031164-06A 
04031164-07A 
04031164-08A 

Client Sample ID 
MW-16 
MW-10 
MW-14 
MW-15 
MW-5 
MW-11A 
MW-12D 

Laboratory Control Sample (LCS) 

RunID: IC1_040405A-2158820 Units: mg/L 

Analysis Date: 04/05/2004 13:02 Analyst: CV 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Umit 

Fluoride 10 10.4 104 80 120 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 04031164-04 
RunID: IC1_040405A-2158651 Units: mg/L 

Analysis Date: 04/05/2004 19:32 Analyst: CV 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS 
Result 

MS% 
Recovery 

MSD 
Spike 
Added 

MSD 
Result 

MSD% 
Recovery 

RPD RPD 
Umit 

Low 
Limit 

High 
Umit 

Fluoride 1.12 10 10.9 97.6 10 11.0 98.5 0.777 20 80 120 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

N/C - Not Calculated - Sample concentration Is greater than 4 times the amount of spike added. Control limits do not apply. 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 4/21/2004 3 42 34 PM 



Analysis: 
Method: 

Quality Control Report 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713) 660-0901 

Brown & Caldwell 
BJ-Hobbs 

Ion Chromatography 
E300.0 

WorkOrder. 
Lab Batch ID: 

04031164 
R108418 

Method Blank 

RunID: IC1_040406A-2160906 Units: mg/L 

Analysis Date: 04/06/2004 15:42 Analyst: CV 

Samples In Analytical Batch: 

Analyte Result Rep Limit 
Sulfate ND 0.20 

Lab Sample ID 
04031164-01A 
04031164-02A 
04031164-03A 
04031164-04A 
04031164-06A 
04031164-07A 
04031164-08A 

Client Sample ID 

MW-16 

MW-10 

MW-14 

MW-15 

MW-5 

MW-11A 

MW-12D 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

IC1_040406A-2180907 Units: mg/L 

04/06/2004 15:55 Analyst: CV 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Umit 

Sulfate 10 9.86 98.6 80 120 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 04031164-04 

RunID: IC1JM0408A-2160916 Units: mg/L 

Analysis Date: 04/06/2004 18:46 Analyst: CV 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS 
Result 

MS% 
Recovery 

MSD 
Spike 
Added 

MSD 
Result 

MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Sulfate 143 200 349 103 200 364 111 4.39 20 80 120 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected In the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * • Recovery Outside Advisable QC Umits 

N/C - Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply. 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. .„.. 



Analysis: 

Method: 

Quality Control Report 

Hardness, Total (Tltrlmetrlc, EDTA) 

E130.2 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TX 77054 
(713) 660-0901 

Brown & Caldwell 
BJ-Hobbs 

WorkOrder 
Lab Batch ID: 

04031164 

R108632 

Method Blank 

RunID: WET_040408ZE-2165184 Units: mg/L 

Analysis Date: 04/08/2004 18:00 Analyst: CV 

Analyte Result Rep Llmitj 
Hardness (As CaC03) ND 5.0| 

Samples In Analytical Batch: 

Lab Sample ID 
04031164-01B 
04031164-02B 
04031164-03B 
04031164-04B 
04031164-06B 
04031164-07B 
04031164-08B 

Client Sample ID 
MW-16 
MW-10 
MW-14 
MW-15 
MW-5 
MW-11A 
MW-12D 

Laboratory Control Sample (LCS) 

RunID: WET_040408ZE-2165187 Units: mg/L 

Analysis Date: 04/08/200418:00 Analyst: CV 

Analyte Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

Hardness (As CaC03) 62.4 59.0 94.6 85 115 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 04031164-01 
RunID: WET 040408ZE-2165189 Units: mg/L 

Analysis Date: 04/08/2004 18:00 Analyst: CV 

j Analyte 

i 

Sample 
Result 

MS 
Spike 
Added 

MS 
Result 

MS% 
Recovery 

MSD 
Spike 
Added 

MSD 
Result 

MSD % 
Recovery 

RPD RPD 
Umit 

Low 
Limit 

High 
Limit 

{Hardness (As CaC03) 640 500 1160 104 500 1150 102 0.866 20 80 120 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Umits 

N/C - Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply. 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 4/21/2004 3-42-34 PM 



Analysis: 

Method: 

Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 
HOUSTON, TX 77054 

(713) 660-0901 

Brown & Caldwell 
BJ-Hobbs 

Alkalinity, Bicarbonate 

M2320 B 

WorkOrder: 
Lab Batch ID: 

04031164 

R108705 

Method Blank 

RunID: WET_040412L-2166819 Units: mg/L 

Analysis Date: 04/12/2004 11:30 Analyst: J_C 

Analyte Result Rep Limit 
Alkalinity. Bicarbonate ND 2.0| 

Samples In Analytical Batch: 

Lab Sample ID 
04031164-01A 
04031164-02A 
04031164-03A 
04031164-04A 
04031164-06A 
04031164-07A 
04031164-08A 

Client Sample ID 
MW-16 
MW-10 
MW-14 
MW-15 
MW-5 
MW-11A 
MW-12D 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

WET_040412L-2166821 Units: mg/L 

04/127200411:30 Analyst: J_C 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Alkalinity, Bicarbonate 101 97.51 96.54 90 110 

Sample Duplicate 

Original Sample: 04031164-02 
RunID: WET_040412L-2166823 Units: mg/L 

Analysis Date: 04/12/200411:30 Analyst: J_C 

Analyte Sample 
Result 

DUP 
Result 

RPD RPD 
Limit 

Alkalinity, Bicarbonate 582 582.1 0 20 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J • Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

N/C - Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply. 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. m . . 



Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 
HOUSTON, TX 77054 

(713)660-0901 

Brown & Caldwell 
BJ-Hobbs 

Analysis: 
Method: 

Alkalinity, Carbonate 

M2320 B 
WorkOrder 

Lab Batch ID: 
04031164 

R108707 

Method Blank 

RunID: WET 040412ZD-2166879 Units: mg/L 

Analysis Date: 04/12/200411:30 Analyst: J_C 

Samples In Analytical Batch: 

Analyte Result Rep Limit 
Alkalinity. Carbonate ND 2.0 

Lab Sample ID 
04031164-01A 
04031164-02A 
04031164-03A 
04031164-04A 
04031164-06A 
04031164-07A 
04031164-08A 

Client Sample ID 

MW-16 

MW-10 
MW-14 

MW-15 
MW-5 
MW-11A 

MW-12D 

Laboratory Control Sample (LCS) 

RunID: WET 040412ZD-2166881 Units: mg/L 

Analysis Date: 04/1272004 11:30 Analyst: J_C 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Alkalinity, Carbonate 101 97.51 96.54 90 110 
Sample Duplicate 

Original Sample: 04031164-02 
RunID: WET_040412ZD-2166883 Units: mg/L 

Analysis Date: 04/12/2004 11:30 Analyst: J_C 

Analyte Sample DUP RPD RPD 
Result Result Limit 

Alkalinity, Carbonate ND ND 0 20 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected In the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

N/C - Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply. 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but Is correct as reported. 



Quality Control Report 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713) 660-0901 

Brown & Caldwell 
BJ-Hobbs 

Analysis: 
Method: 

Chloride, Total 
E325.3 

WorkOrder: 

Lab Batch ID: 

04031164 
R108720 

Method Blank 

RunID: WET_040412P-2167119 Units: mg/L 

Analysis Date: 04/12/2004 16:00 Analyst: RA 

Samples In Analytical Batch: 

Analyte Result Rep Limit 
Chloride . ND 1.0 

Lab Sample ID 
04031164-01A 
04031164-02A 
04031164-03A 
04031164-04A 
04031164-06A 
04031164-07A 
04031164-08A 

Client Sample iD 
MW-16 
MW-10 

MW-14 

MW-15 

MW-5 
MW-11A 

MW-12D 

RunID: 

Analysis Date: 

Laboratory Control Sample (LCS) 

WET 040412P-2167121 Units: mg/L 

04/12/200416:00 Analyst: RA 

Analyte Spike 
Added 

Result Percent 
Recovery 

Lower 
Limit 

Upper 
Limit 

Chloride 78 77.05 98.79 90 110 

Matrix Spike (MS) / Matrix Spike Duplicate (MSD) 

Sample Spiked: 04031164-08 
RunID: WET 040412P-2167139 Units: mg/L 

Analysis Date: 04/12/200416:00 Analyst: RA 

Analyte Sample 
Result 

MS 
Spike 
Added 

MS 
Result 

MS% 
Recovery 

MSD 
Spike 
Added 

MSD • 
Result 

MSD % 
Recovery 

RPD RPD 
Limit 

Low 
Limit 

High 
Limit 

Chloride 115.6 100 213.6 98.07 100 213.6 98.07 0 20 85 115 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution 

J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits 

N/C - Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply. 

The percent recoveries for QC samples are correct as reported. Due to significant figures and 
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 4/21/2004 3:42:34 PM 
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Laboratory remarks: Intact? • Y U N 
Ice? Q Y Q N 
Temp: / o £. 

V Requested TLAT 
I Contract Q 72hr • 
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Other • . 

Standard 

Special Reporting Requirements Results: F a x Q Email Q P D F Q 

Standard QC Q Level3QcQ Level 4 QC Q TXTRRP LA RECAP• 

Special Detection Limits (specify): PM review (initial): 

date time 2. Received by: 

3. Relinquished by: ' date time 4. Received b̂  i | 
S. Relinquished by: date - time 6. Received 

Houston, TX 77054 (713)660-0901 Scott, LA 70583 (337) 237-4775 Traverse City MI 49686 (231) 947-5777 
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Analysis Request & Chain of Custody Record 
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8880 Interchange Drive 
Houston, TX 77054 (713) 660-0901 

Q 500 Ambassador Caffery Parkway 
Scott, LA 70583 (337) 237-4775 

• 459 Hughes Drive 
Traverse City MI 49686 (231) 947-5777 
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Standard Q c Q Level3QcO Level 4 QC C I TX TRRP LA RECAP 
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3. Relinquished by 

5. Relinquished by: 

date 
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date 

Special Detection Limits (specify): 

time 
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time 
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8880 Interchange Drive 
Houston, TX 77054 (713)660-0901 

500 Ambassador Caffery Parkway 
Scott, LA 70583 (337) 237-4775 

2. Received by: 

PM review (initial): 

4. Received by: 

6. Received bV L il atory; 

• 459 Hughes Drive 
Traverse City MI 49686 (231) 947-5777 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 
(713)660-0901 

Sample Receipt Checklist 

Workorder. 04031164 

Date and Time Received: 3/31/2004 9:30:00 AM 

Temperature: 4.5°C 

Received By: NB 

Carrier name: FedEx 

Chilled by: Water Ice 

1 ^ Shipping container/cooler In good condition? Yes 0 No D Not Present D 

2 Custody seals Intact on shippplng container/cooler? Yes 0 N o D Not Present D 

3 Custody seals Intact on sample bottles? Yes • N o D Not Present 0 

4 Chain of custody present? Yes 0 No D 

g_ Chain of custody signed when relinquished and received? Yes 0 N o D 

§ Chain of custody agrees with sample labels? Yes 0 No D 

j Samples In proper container/bottle? Yes 0 No D 

g Sample containers Intact? Yes 0 No D 

g Sufficient sample volume for Indicated test? Yes 0 N o D 

>JQ All samples received within holding time? Yes 0 N o D 

•j -j _ Container/Temp Blank temperature in compliance? Yes 0 No D 

«J2, Water - VOA vials have zero headspace? Yes 0 N o D Not Applicable D 

•j 3 Water • pH acceptable upon receipt? Yes 0 No D Not Applicable D 

SPL Representative: 

Client Name Contacted: 

Non Conformance 
Issues: 

Client Instructions: 

Contact Date & Time: 

4C1/2004 3:42:42 PM 


