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1.0 INTRODUCTION 

Brown and Caldwell conducted the field activities associated with the August 1996 quarterly 

groundwater sampling event at BJ Services Company, U.S.A. (BJ Services) facility located at 2708 

West County Road, in Hobbs, New Mexico. The facility layout is shown on Figure 1. 

The facility formerly operated an above-grade on-site fueling system. Subsurface contamination 

near the fueling system was first detected by the New Mexico Oil Conservation Division (OCD) 

during an on-site inspection on February 7, 1991. The fueling system was taken out of operation in 

July 1995. The fueling system comprised one, 22,500 gallon diesel aboveground storage tank 

(AST) and one, 5,500 gallon gasoline AST. The New Mexico Oil Conservation Division (OCD) 

requires quarterly groundwater monitoring for hydrocarbon constituents, as the result of the diesel 

fuel release. A site chronology detailing the history of the fueling system, the groundwater recovery 

system, and previous sampling events is presented in Table 1. 

During the August 1996 sampling event, groundwater samples were collected and analyzed for total 

benzene, toluene, ethylbenzene, and total xylene (BTEX), Polynuclear Aromatic Hydrocarbons 

(PAH), eight RCRA metals, and groundwater quality parameters (major anions, cations and 

alkalinity). This report presents the results of the groundwater sampling event conducted for BJ 

Services and includes a description of the field activities and a summary of the analytical results. 

Also included is a groundwater potentiometric surface map and hydrocarbon distribution map. 
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2.0 GROUNDWATER SAMPLING AND ANALYSES 

On August 23, 1996 Brown and Caldwell purged and sampled the groundwater monitoring wells to 

determine concentrations of dissolved-phase hydrocarbons in the groundwater at the facility. The 

following sections describe the activities conducted during this sampling event. 

2.1 Groundwater Measurements and Sampling 

A total of 10 monitoring wells were sampled during the quarterly sampling event. A Site Map 

depicting the locations of the monitoring wells is presented as Figure 1. As noted in previous 

sampling reports, monitoring well MW-2 can not be located and is assumed to have been destroyed 

during facility activities such as grading. 

Groundwater level measurements were obtained from all monitoring wells prior to purging and 

sampling the wells. The groundwater levels were obtained with an oil/water interface probe and 

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

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

towards the southeast with a hydraulic gradient of 0.005 ft/ft. However, a potentiometric low is 

observed in the vicinity of the former AST area and is possibly related to the operation of the 

biosparging system. A Potentiometric Surface Map is presented in Figure 2. Phase-separated 

hydrocarbons were not detected in any of the monitoring wells during this sampling event. The 

absence of phase-separated hydrocarbons in monitoring wells MW-1 and MW-4 is attributed to the 

operation of the biosparging remediation system. 

Groundwater samples were collected from all monitoring wells on August 23, 1996. The samples 

were collected after purging the wells with a submersible pump to remove at least three well 

volumes or until the well became dry. Field parameter measurements for pH, conductivity, and 

temperature were collected after each well volume was purged. Two consecutive readings within 

five percent were used to indicate that groundwater had stabilized. The parameters in each 
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monitoring well typically stabilized after two well volumes had been removed; however, at least 

three well volumes were removed from each well. 

Following recovery, the groundwater samples were collected from each monitoring well using a 

new, 3-foot long, 1/2-inch I.D., disposable polyethylene bailer. Each sample was transferred to 

laboratory prepared, clean glass and/or plastic containers sealed with Teflon®-lined lids; labeled; 

and placed on ice in an insulated cooler for shipment via overnight courier to BC Analytical in 

Glendale, California. Each cooler was accompanied by completed chain-of-custody 

documentation. 

Additional groundwater parameters were measured to assess the potential for natural attenuation 

purposes during the purging and sampling activities. These parameters were dissolved oxygen, 

dissolved ferrous iron, and reduction-oxidation potential (redox). All field parameter readings were 

recorded in the field log book and are listed on the Groundwater Sampling Forms included in 

Appendix A. The field screening results for groundwater samples are presented on Table 3. 

All field measurement equipment was decontaminated prior to and after each use. 

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

detergent and rinsed with deionized (DI) water. Purged water and excess water generated by 

equipment cleaning operations was placed into 55-gallon drums and transferred to the on-site drum 

staging area located in the northeast corner of the facility for classification and future disposal by BJ 

Services. 

2.2 Results of Groundwater Analyses 

Groundwater samples collected during this sampling event were analyzed for BTEX by EPA 

Method 8020, total petroleum hydrocarbons (TPH) gasoline range by EPA Method 8015 Modified, 

Polynuclear Aromatic Hydrocarbons (PAH) by EPA Method 8270, eight RCRA metals by EPA 

Method 6010/7000 series. Additionally, all samples were analyzed for groundwater quality 
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parameters including major anions (chloride, nitrate, and sulfate) and major cations (calcium, 

magnesium, potassium, and sodium) and alkalinity. 

Total concentrations of BTEX constituents above the laboratory detection limit are reported in 7 of 

the 10 groundwater samples obtained during this sampling event. Total benzene concentrations 

range from below the method detection limit of 0.3 micrograms per liter (ug/L) in MW-8, MW-7, 

and MW-5 to 1,800 ug/L in MW-1. Total BTEX concentrations range from below the method 

detection limit of 0.6 ug/L in MW-8, MW-7, and MW-5 to 7,770 ug/L in MW-1. TPH 

concentrations range from below the detection limit of 0.100 milligrams per liter (mg/L) to 17 mg/L 

in MW-1. A cumulative summary of analytical results for groundwater samples is included as 

Table 4. 

The only PAH compound detected is naphthalene at concentrations ranging from below the method 

detection limit of 5 ug/L to 440 ug/L. The highest concentration is observed in monitor well MW-

4. The inorganic constituents detected above the method detection limits include arsenic, barium, 

and chromium. Total concentrations of arsenic range from 0.003 mg/L to 0.028 mg/L and barium 

range from 0.038 mg/L to 0.29 mg/L. Chromium is only detected in monitor well MW-6 at a 

concentration of 0.049 mg/L. Table 5 presents a summary of the detected analytes for PAH, total 

metals and the groundwater quality parameters. 

A benzene concentration map is included as Figure 3. Figure 4 illustrates the distribution of 

selected target analytes, which include benzene, total BTEX, and TPH. The laboratory analytical 

reports and chain of custody record are included in Appendix B. 
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3.0 REMEDIATION SYSTEM 

Brown and Caldwell submitted a Remedial Action Plan (RAP) to the New Mexico OCD in May 

1994. Based on the results from previous investigations conducted by Brown and Caldwell and 

Roberts/Schornick and Associates, Inc. (RSA), Brown and Caldwell recommended the installation 

of a biosparging system. The biosparging system simultaneously treats contaminants in the soil 

residual (adsorbed phase) and in the soil moisture (dissolved phase), and removes the volatile 

contaminants. The biosparging system operates by injecting air into the saturated zone and 

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

flushing of air through the saturated zone increases the dissolved oxygen concentration in the 

groundwater and the soil moisture in the capillary fringe and vadose zone. The higher dissolved 

oxygen content facilitates indigenous microorganisms to accelerate biodegradation of the 

contaminants. The flushing of the air also strips the volatile and semivolatile contaminants. 

The OCD approved the RAP on August 11, 1994. The installation of the biosparging system was 

conducted between August 2 through 24, 1995. A total of nineteen combined injection/extraction 

wells, 3 vacuum extraction wells, associated piping, and one extraction blower and one injection 

blower were installed. The biosparging system layout is presented in Figure 5. The vapors 

recovered during the extraction process are discharged to the atmosphere in accordance with the 

State of New Mexico Air Quality Regulations. 

On September 14, 1995, a Notice of Intent application was submitted to the State of New Mexico 

Environmental Department, Air Pollution Control Bureau for the operation of the biosparging 

system. Prior to the Departments review, additional data pertaining to the system operation 

parameters and emission rates was required and submitted on January 31, 1996. The Department 

reviewed the submitted application and on April 2, 1996 determined that an air permit was not 

required for the operation of the biosparging system. 
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During the system startup operations, blower operating parameters, such as flow rate, pressure, and 

vapor temperature were monitored and recorded on the System Operation Data Sheets. An effluent 

air sample was collected on a monthly basis from the recovered vapors to monitor the 

bioremediation process and emission rate. 

Upon receiving the approval from the State of New Mexico that an air permit is not required, 

effluent air samples are collected on a quarterly basis. An effluent air sample was collected on 

August 23, 1996 and analyzed for total petroleum hydrocarbons (TPH) using EPA Method 8015A 

(modified) and total volatile aromatic hydrocarbons, benzene, toluene, ethylbenzene, and total 

xylene (BTEX) using EPA Method 5030/8020 (modified). A summary of the analytical results for 

the air emissions is included as Table 6. The laboratory analytical reports and chain-of-custody 

documentation are included in Appendix C. 

The vapor extraction system has operated at an average flow of 125 cfm at 100°F. The air injection 

system has operated at an average flow of 28 cfm at 4.5 psi, 160°F. Total BTEX emissions of 0.05 

lb/hour and TPH emissions of 0.31 lb/hour are reported for the fourth quarter monitoring event 
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4.0 CONCLUSIONS AND RECOMMENDATIONS 

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

August 1996 quarterly groundwater sampling event. 

4.1 Conclusions 

• Groundwater flow remains to the east with an average hydraulic gradient of 0.005 ft/ft. 

« Free product thickness has continuously decreased in MW-1 and MW-4 since November 
1995. Currently, there is no free product in MW-1 and MW-4. 

• Total BTEX concentrations have decreased in monitor wells MW-3, MW-5 through MW-8, 
MW-10, and MW-11. However, total BTEX concentrations have increased in monitor 
wells MW-1, MW-4 and MW-9. These short term variations in the BTEX concentrations 
are expected during the operation of the biosparging system. Continued quarterly 
groundwater monitoring is recommended to understand the variations in BTEX 
concentrations. 

• Benzene concentrations in monitor wells MW-5, MW-7, and MW-8 are below the New 
Mexico Water Quality Control Commission standard of 0.01 mg/L. 

4.2 Recommendations 

• Continue the quarterly groundwater sampling program and the operation and maintenance 
of the biosparging system. 
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Table 1 
Site Chronology 

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

DATE ACTIVITY 

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

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

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

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

December 16, 1991 RSA samples the fresh water well. Analytical results are submitted 
to the OCD. 

February 21, 1992 Western samples the fresh water well. Analytical results are 
submitted to the OCD. 

July 29-August 10, 1992 Brown and Caldwell conducts a soil and groundwater investigation 
according to the approved Technical Work Plan. Investigation 
included drilling and sampling 9 soil borings, sampling 6 hand-
augered soil borings, the installation and sampling of 5 monitoring 
wells, and the sampling of the fresh water well. 

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

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

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

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

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

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

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

June 8, 1993 USTank Management, Inc. Conducts 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) requests to sample the 
off-site monitoring well. ENSR is the environmental consultant of 
the adjacent property owner on which the off-site well is located. 
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Table 1 (Continued) 
Site Chronology 

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

DATE ACTIVITY 

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

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

August 16-19, 1993 Brown and Caldwell installed 2 additional downgradient monitoring 
wells. Brown and Caldwell sampled each of the existing monitoring 
and the newly installed monitoring wells. 

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

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

August 11, 1994 RAP approved by the OCD. 

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

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

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

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

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

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

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

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

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

August 23, 1996 Brown and Caldwell conducted quarterly groundwater sampling 
event 
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Table 2 
Summary of Groundwater Measurement Data 

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

Free Product Corrected GW 
TOC Elevation Date D ^ p t h , I ° Thickness Elevation 

Monitoring Well (ft MSL) Measured GW (ft) ^ (ft MSL) 

MW-1 

MW-2 

101.44 8/10/92 53.22 0.00 48.22 

101.44 2/9/93 53.03 0.00 48.41 

101.44 8/18/93 53.10 0.00 48.34 

101.44 1/26/94 53.31 0.00 48.13 

101.44 5/3/95 54.64 0.20 46.96 

101.44 7/31/95 54.14 0.00 47.30 

101.44 11/14/95 53.69 0.00 47.75 

101.44 2/23/96 54.32 0.00 47.12 

101.44 5/31/96 54.14 0.00 47.30 

101.44 8/23/96 56.17 0.00 45.27 

101.50 8/10/92 52.82 0.00 48.68 

98.75 2/9/93 49.60 0.00 49.15 

98.75 8/18/93 49.71 0.00 49.04 

98.75 1/26/94 49.97 0.00 48.78 

5/3/95 Moniior well destroyed 

MW-3 
101.44 8/10/92 52.99 0.00 48.45 

101.44 2/9/93 52.72 0.00 48.72 

101.44 8/18/93 52.82 0.00 48.62 

101.44 1/26/94 53.05 0.00 48.39 

101.44 5/3/95 54.31 0.00 47.13 

98.76 7/31/95 51.24 0.00 47.52 

98.76 11/14/95 51.10 0.00 47.66 

98.76 2/23/96 51.68 0.00 47.08 

98.76 5/31/96 51.45 0.00 47.31 

98.76 8/23/96 51.55 0.00 47.21 

Table printed: 21-Oct-96 Page 1 of 4 



I 
1 

1 

1 
1 

I 

1 
1 

Table 2 
Summary of Groundwater Measurement Data 

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

Monitoring Well 
TOC Elevation 

(ft MSL) 
Date 

Measured 

Depth to 
GW (ft) 

Free Product 
Thickness 

(ft) 

Corrected GW 
Elevation 
(ft MSL) Comments 

MW-4 

99.33 8/10/92 50.55 0.00 48.78 

99.33 2/9/93 50.26 0.00 49.07 

99.33 8/18/93 50.38 0.00 48.95 

99.33 1/26/94 50.90 0.30 48.68 

99.33 5/3/95 51.51 0.45 48.19 

99.33 7/31/95 51.74 0.26 47.80 

99.33 11/14/95 51.03 0.00 48.30 

99.33 2/23/96 51.65 0.01 47.69 

99.33 5/31/96 51.48 0.00 47.85 

99.33 8/23/96 53.49 0.00 45.84 

MW-5 

101.85 8/10/92 52.38 0.00 49.47 

101.85 2/9/93 52.06 0.00 49.79 

101.85 8/18/93 52.16 0.00 49.69 

101.85 1/26/94 52.50 0.00 49.35 

101.85 5/3/95 53.57 0.00 48.28 

101.85 7/31/95 53.27 0.00 48.58 

101.85 11/14/95 52.83 0.00 49.02 

101.85 2/23/96 53.57 0.00 48.28 

101.85 5/31/96 53.16 0.00 48.69 

101.85 8/23/96 53.41 0.00 48.44 

MW-6 

99.25 2/9/93 50.58 0.00 48.67 

99.25 8/18/93 50.78 0.00 48.47 

99.25 1/26/94 51.00 0.00 48.25 

99.25 5/3/95 52.63 0.00 46.62 

99.25 7/31/95 51.90 0.00 47.35 

99.25 11/14/95 51.19 0.00 48.06 

99.25 2/23/96 52.10 0.00 47.15 

99.25 5/31/96 51.76 0.00 47.49 

99.25 8/23/96 51.63 0.00 47.62 
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Table 2 
Summary of Groundwater Measurement Data 

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

Monitoring Well 
TOC Elevation 

(ft MSL) 
Date 

Measured 

Depth to 
GW (ft) 

Free Product 
Thickness 

(ft) 

Corrected GW 
Elevation 
(ft MSL) Comments 

MW-7 

98.96 2/9/93 50.53 0.00 48.43 

98.96 8/18/93 50.74 0.00 48.22 

98.96 1/26/94 51.01 0.00 47.95 

93.96 5/3/95 52.25 0.00 46.71 

98.96 7/31/95 51.92 0.00 47.04 

98.96 11/14/95 51.48 0.00 47.48 

98.96 2/23/96 52.15 0.00 46.81 

98.96 5/31/96 51.78 0.00 47.18 

98.96 8/23/96 52.02 0.00 46.94 

MW-8 

99.12 2/9/93 50.48 0.00 48.64 

99.12 8/18/93 50.67 0.00 48.45 

99.12 1/26/94 50.96 0.00 48.16 

99.12 5/3/95 52.15 0.00 46.97 

99.12 7/31/95 51.77 0.00 47.35 

99.12 11/14/95 51.37 0.00 47.75 

99.12 2/23/96 52.17 0.00 46.95 

99.12 5/31/96 51.55 0.00 47.57 

99.12 8/23/96 51.92 0.00 47.20 

MW-9 

99.18 4/22/93 49.73 0.00 49.45 

99.18 7/15/93 49.65 0.00 49.53 

99.18 8/18/93 49.85 0.00 49.33 

99.18 1/26/94 50.02 0.00 49.16 

99.18 5/3/95 51.35 0.00 47.83 

99.18 7/31/95 50.97 0.00 48.21 

99.18 11/14/95 50.43 0.00 48.75 

99.18 2/23/96 51.12 0.00 48.06 

99.18 5/31/96 50.89 0.00 48.29 

99.18 8/23/96 50.98 0.00 48.20 
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Table 2 
Summary of Groundwater Measurement Data 

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

Free Product Corrected GW 
TOC Elevation Date D e p t n t 0 Thickness Elevation 

Monitoring Well (ft MSL) Measured GW (ft) ( f t ) (ft MSL) 

MW-10 

MW-11 

98.90 8/18/93 51.54 0.00 47.36 

98.90 1/26/94 51.90 0.00 47.00 

98.90 5/3/95 52.97 0.00 45.93 

98.90 7/31/95 52.87 0.00 46.03 

98.90 11/14/95 52.51 0.00 46.39 

98.90 2/23/96 53.05 0.00 45.85 

98.90 5/31/96 52.79 0.00 46.11 

98.90 8/23/96 53.03 0.00 45.87 

98.82 8/18/93 51.92 0.00 46.90 

98.82 1/26/94 52.32 0.00 46.50 

98.82 5/3/95 53.38 0.00 45.44 

98.82 7/31/95 53.35 0.00 45.47 

98.82 11/14/95 52.96 0.00 45.86 

98.82 2/23/96 53.50 0.00 45.32 

98.82 5/31/96 53.25 0.00 45.57 

98.82 8/23/96 53.49 0.00 45.33 

MW-2 could not be located and assumed detroyed on May 3, 1995. 
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Table 3 
Field Screening Results - Monitor Well Purging 

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

Date 
Monitoring Well Measured 

Well 
Volume pH 

Conductivity 
(pmhos) 

i 
i Temperature 
: (°C) 

Redox 
(mV) 

Dissolved 
Oxygen 
(mg/L) 

Ferrous Iron 
(mg/L) 

MW-1 

8/23/96 1 7.10 1,080.00 19.0 -105 0.50 

2 7.09 1,170.00 19.0 -112 0.50 

3 7.09 1,160.00 19.0 -112 0.50 1.0 

MW-3 j 

8/23/96 1 7.12 1,180.00 19.3 -84 0.50 

2 7.09 1,220.00 19.4 -82 0.50 

3 7.09 1,220.00 19.4 -78 0.50 0.0 

MW-4 

• 
8/23/96 1 7.15 860.00 19.0 -120 0.50 

2 7.16 900.00 19.0 -121 0.20 

! 3 7.18 880.00 19.0 -116 0.20 2.0 

MW-5 

8/23/96 1 7.12 1,000.00 19.2 31 2.00 

• 2 7.16 980.00 19.1 30 2.00 

3 7.14 1,020.00 19.1 30 2.00 0.0 

MW-6 

8/23/96 1 7.96 1,010.00 19.5 10 1.50 

2 8.02 980.00 19.3 13 1.50 

3 7.99 1,020.00 19.1 16 1.50 0.0 

MW-7 

8/23/96 1 6.62 1,710.00 19.6 71 1.00 

2 6.64 1,700.00 19.6 72 1.00 

3 6.65 1,690.00 19.7 72 1.00 0.0 

MW-8 

8/23/96 1 6.68 1,200.00 19.5 83 1.00 

2 6.71 1,230.00 19.4 79 1.00 

3 6.72 1,240.00 19.4 74 1.00 0.0 
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Table 3 
Field Screening Results - Monitor Well Purging 

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

Monitoring Well 
Date 

Measured 
Well 

Volume pH 
Conductivity 

(pmhos) 
Temperature 

CO 
Redox 
(mV) 

Dissolved 
Oxygen 
(mg/L) 

Ferrous Iron 
(mg/L) 

MW-9 

8/23/96 1 6.82 1,330.00 19.3 53 1.00 

2 6.80 1,330.00 19.2 49 1.00 

3 6.81 1,340.00 19.2 46 1.00 0.0 

MW-10 

8/23/96 1 6.80 5,640.00 20.3 -105 0.50 

2 6.79 5,870.00 19.8 -110 0.50 

3 6.80 5,800.00 19.8 -110 0.50 7.0 

MW-11 

8/23/96 1 6.93 12,140.00 19.4 47 1.00 

2 6.82 10,780.00 19.7 45 1.00 0.0 

MW-2 could not be located and assumed destroyed on May 3, 1995. 
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Table 4 
Summary of Groundwater Analyses 

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

Well ID Sample Date Sample Type 
Benzene Toluene Ethylbenzene Xylenes TPH 

Well ID Sample Date Sample Type 
micrograms per liter, pg/L milligrams per liter, mg/L 

MW-1 

8/10/92 Regular 5550 12090 2160 7370 NA 

2/9/93 Regular 2100 6500 1300 7400 NA 

4/22/93 Regular NS NS NS NS NS 

7/15/93 Regular NS NS NS NS NS 

8/10/93 Regular NS NS NS NS NS 

8/19/93 Regular 3200 7300 1200 3700 NA 

1/27/94 Regular 1930 4580 672 2390 NA 

5/3/95 Regular NA NA NA NA NA 

5/4/95 Regular NS NS NS NS NS 

8/1/95 Regular 390 1300 230 800 5.7 

11/15/95 Regular 880 1800 300 970 6.8 

2/23/96 Regular 1500 3700 620 2200 21 

5/31/96 Regular 1100 1700 380 990 7.5 

8/23/96 Regular 1800 3300 570 2100 17 

MW-2 

8/10/92 Regular 14.9 <4 <4 <4 NA 

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

4/22/93 Regular NS NS NS NS NS 

7/15/93 Regular NS NS NS NS NS 

8/10/93 Regular NS NS NS NS NS 

8/19/93 Regular 100 12 3 13 NA 

1/27/94 Regular < 1 1.2 2 2.5 NA 

5/3/95 Regular NA NA NA NA NA 

5/4/95 Regular NS NS NS NS NS 

8/1/95 Regular ' NS NS NS NS NS 

11/15/95 Regular NS NS NS NS NS 

2/23/96 Regular NS NS NS NS NS 

5/31/96 Regular NS NS NS NS NS 

8/23/96 Regular NS NS NS NS NS 
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Table 4 
Summary of Groundwater Analyses 

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

Benzene Toluene Ethylbenzene Xylenes TPH ' 

Well ID Sample Date Sample Type Well ID Sample Date Sample Type 
milligrams per liter, mg/L micrograms per liter, pg/L milligrams per liter, mg/L 

MW-3 

8/10/92 Regular 304.9 2099 6760 1586 NA 

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

4/22/93 Regular NS NS NS NS NS 

7/15/93 Regular NS NS NS NS NS 

8/10/93 Regular NS NS NS NS NS 

8/19/93 Regular 560 3100 630 1900 NA 

1/27/94 Regular 1070 5380 510 3120 NA 

5/3/95 Regular NS NS NS NS NS 

5/4/95 Regular 770 3300 470 1800 NA 

8/1/95 Regular 490 2900 890 1600 14 

11/15/95 Regular 250 1000 180 440 2.9 

2/23/96 Regular 120 810 170 560 4 

5/31/96 Regular 670 3900 1200 2300 15 

8/23/96 Regular 330 2200 590 1500 12 

MW-4 

8/10/92 Regular 2594 10360 2160 6740 NA 

2/9/93 Regular 5200 15000 2200 10000 NA 

4/22/93 Regular NS NS NS NS NS 

7/15/93 Regular NS NS NS NS NS 

8/10/93 Regular NS NS NS NS NS 

8/19/93 Regular 3000 12000 <2000 7000 NA 

1/27/94 Regular NA NA NA NA NA 

5/3/95 Regular NA NA NA NA NA 

5/4/95 Regular NS NS NS NS NS 

8/1/95 Regular 5700 17000 3500 13000 120 

11/15/95 Regular 490 1600 310 1100 5.2 

2/23/96 Regular 360 2800 560 2500 18 

5/31/96 Regular 84 830 280 1100 6.2 

8/23/96 Regular 110 1400 430 1800 9.8 
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Table 4 
Summary of Groundwater Analyses 

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

Benzene Toluene Ethylbenzene Xylenes TPH 

Well ID Sample Date Sample Type Well ID Sample Date Sample Type 
micrograms per liter, pg/L milligrams per liter, mg/L 

MW-5 

8/10/92 Regular <4 <4 <4 <4 NA 

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

4/22/93 Regular NS NS NS NS NS 

7/15/93 Regular NS NS NS NS NS 

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

8/19/93 Regular NS NS NS NS NS 

1/27/94 Regular 8.7 29.9 4 11.3 NA 

5/3/95 Regular 3.7 5.3 0.92 4.6 NA 

5/4/95 Regular NS NS NS NS NS 

8/1/95 Regular < 0.3 < 0.3 < 0.3 < 0.6 NA 

11/15/95 Regular < 0.3 1.2 < 0.3 1.5 NA 

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

5/31/96 Regular 31 86 10 20 NA 

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

MW-6 

8/10/92 Regular NA NA NA NA NA 

2/9/93 Regular 7000 19000 3100 7200 NA 

4/22/93 Regular NS NS NS NS NS 

7/15/93 Regular NS NS NS NS NS 

8/10/93 Regular NS NS NS NS NS 

8/19/93 Regular 8100 19000 3500 6400 NA 

1/27/94 Regular 7960 20200 3830 6150 NA 

5/3/95 Regular NS NS NS NS NS 

5/4/95 Regular 11000 17000 2900 6000 NA 

8/1/95 Regular 8300 12000 2500 5100 60 

11/15/95 Regular 8900 17000 2900 5500 57 

2/23/96 Regular 8100 10000 2300 4000 58 

5/31/96 Regular 83 150 15 51 0.57 

5/31/96 Duplicate 87 160 13 47 0.52 

8/23/96 Regular 31 28 9.4 7.9 0.46 
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Table 4 
Summary of Groundwater Analyses 

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

Benzene • Toluene Ethylbenzene Xylenes TPH 

Well ID Sample Date Sample Type Well ID Sample Date Sample Type Sample Type 
micrograms per liter, pg/L milligrams per liter, mg/L 

MW-7 

8/10/92 Regular NA NA NA NA NA 

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

4/22/93 Regular NS NS NS NS NS 

7/15/93 Regular NS NS NS NS NS 

8/10/93 Regular NS NS NS NS NS 

8/19/93 Regular <2 3 <2 <2 NA 

1/27/94 Regular 1.1 
I 

< 1 < 1 < 1 NA 

5/3/95 Regular 52 3.4 0.67 2.8 NA 

5/4/95 Regular NS NS NS NS NS 

8/1/95 Regular 22 2.2 0.85 2.8 <0.1 

11/15/95 Regular 8.4 0.77 <0.3 0.93 <0.1 

2/23/96 Regular <0.3 ! 
I 

<0.3 < 0.3 <0.6 < 0.1 

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

5/31/96 Regular 29 ! 
i 

83 10 21 0.25 

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

MW-8 t 

8/10/92 Regular NA NA NA NA NA 

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

4/22/93 Regular NS NS NS NS NS 

7/15/93 Regular NS NS NS NS NS 

8/10/93 Regular NS NS NS NS NS 

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

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

5/3/95 Regular 3 4.9 0.75 3.7 NA 

5/4/95 Regular NS ; NS NS NS NS 

8/1/95 Regular 3.1 i 
j 

1.2 0.47 1.6 < 0.001 

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

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

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

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

8/23/96 Regular <0.3 j <0.3 <0.3 <0.6 <0.1 
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Table 4 
Summary of Groundwater Analyses 

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

Well ID Sample Date Sample Type 
Benzene Toluene Ethylbenzene Xylenes TPH 

Well ID Sample Date Sample Type 
micrograms per liter, pg/L milligrams per liter, mg/L 

MW-9 

8/10/92 Regular NS NS NS NS NS 

2/9/93 Regular NS NS NS NS NS 

4/22/93 Regular 570 380 <50 870 NA 

7/15/93 Regular 121 7.3 3 458 NA 

8/10/93 Regular NS NS NS NS NS 

8/19/93 Regular 390 290 40 250 NA 

1/27/94 Regular 327 357 51.1 293 NA 

5/3/95 Regular 380 110 19 120 NA 

5/4/95 Regular NS NS NS NS NS 

8/1/95 Regular 660 410 91 310 6.2 

11/15/95 Regular 240 24 11 140 1.5 

11/15/95 Duplicate 170 18 10 120 1.9 

2/23/96 Regular 170 18 2.3 160 4.3 

5/31/96 Regular 120 16 3 200 NA 

8/23/96 Regular 82 13 6 270 4 

8/23/96 Duplicate 76 14 4.8 250 4.4 

MW-10 

8/10/92 Regular NS NS NS NS NS 

2/9/93 Regular NS NS NS NS NS 

4/22/93 Regular NS NS NS NS NS 

7/15/93 Regular NS NS NS NS NS 

8/10/93 Regular NS NS NS NS NS 

8/19/93 Regular 190 460 <200 240 NA 

1/27/94 Regular 13.4 4 5.5 33.6 NA 

5/3/95 Regular NS NS NS NS NS 

5/4/95 Regular 980 15 11 84 NA 

8/1/95 Regular 1300 32 32 100 3.6 

11/15/95 Regular 1000 24 15 36 1.7 

2/23/96 Regular 810 23 27 44 2.4 

5/31/96 Regular 700 24 34 28 2 

8/23/96 Regular 290 3.4 6.4 13 1.4 
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Table 4 
Summary of Groundwater Analyses 

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

Well ID Sample Date Sample Type 
Benzene Toluene Ethylbenzene Xylenes TPH 

Well ID Sample Date Sample Type 
micrograms per liter, pg/L milligrams per liter, mg/L 

MW-11 

8/10/92 Regular NS NS NS NS NS 

2/9/93 Regular NS NS NS NS NS 

4/22/93 Regular NS NS NS NS NS 

7/15/93 Regular NS 1 

j 
NS NS NS NS 

8/10/93 Regular NS NS NS NS NS 

8/19/93 Regular i 
<2 

<2 <2 <2 NA 

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

5/3/95 Regular NS NS NS NS NS 

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

8/1/95 Regular 44 29 5.5 13 0.2 

11/15/95 Regular 190 2.8 6.2 11 0.4 

2/23/96 Regular 49 1.2 0.51 4 0.25 

5/31/96 Regular 300 83 12 28 0.8 

8/23/96 Regular 100 1.2 0.3 4.7 0.26 

MW-2 destroyed on May 3, 1995 

NS = Not Sampled 

NA = Not Analysed 
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GROUNDWATER SAMPLING FORMS 
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BROWN AND CALDWELL 
Groundwater Sampling Field Data Sheet 

Project Number. ~Z£n*- Task Number. 

WELL ID: 

A Date: 

Casing Diameter 

indict 

Total Depth ot W e l f rom TOC 

Static Water ( ram TOC 

5"Z>- / ? taat 
Product Level Irom TOC 

fMt 

Length o( Water Column 

Well Volume 

/ - 5 / • • I 

Screened Interval (from GS) 

feat 

Purge Equipment 

Sample Equipment 

t 

Analytical Equipment (pH, DO, Redox, filtration, etc.) 

Equipment Calibration - Time 

PH 

PH 

at _><P c °C 

Conduanntv 

Conductance 
Standard: 

Meaaurad Valua: /_ P i> O Limhot/cm at 25* C 

DO Malar Calibratad to: mg/L 

Time 
Well 

Volume 
Gallons 

Removed PH Temp Conductivity Redox 
Dissolved 
Oxygen Visual Description 

. 
/? •< }t 

/ If.. 10 
f<i< <> 0. sr 

z /-r -nl u 

ft?? 11.0 -HZ-

Geochemical Parameters 

Ferrous Iron: t.o mg/L 

Dissolved Oxygen: 

mg/L 

Nitrate: 
mg/L 

Sulfate: 
mg/L 

Comments: 

PPE Worn: Sampler's Signature: 

Disposition ot Purge Water 

/ 



BROWN AND CALDWELL 
Groundwater Sampling Field Data Sheet 

Pro|ect Number Z£fZ£- Task Number. /J_ 

WELL ID: 

Date: tf/zs/ft-

Casing Diameter 

Inch** 

Purge Equipment Equipment Calibration - Time Casing Diameter 

Inch** 

Purge Equipment 

pH & = ?-<>C< at Z t > v *C Total Depth ot Wei from TOC 

O f . } ) feet 

Purge Equipment 

pH & = ?-<>C< at Z t > v *C Total Depth ot Wei from TOC 

O f . } ) feet 

Purge Equipment 

pH = V « » -C Static Water trom TOC 

l a -

Sample Equipment pH = V « » -C Static Water trom TOC 

l a -

Sample Equipment 

Product Level from TOC 

feat 

Sample Equipment 

Cenducbvjtv 

Conduct ance 
Standard: C Limrtoa/cm at 25° C 

Length of Water Column 

faat 

Analytical Equipment (pH, DO, Redox, filtration, etc.) 

rtft," Meaaurad Valua: / r v<PC umhoa/cm at 25* C 

Wel l Volume 

^ £ > / gal 

Analytical Equipment (pH, DO, Redox, filtration, etc.) 

rtft," 
Well Volume 

^ £ > / gal 

Analytical Equipment (pH, DO, Redox, filtration, etc.) 

rtft," 

DtMtoUaaOxYoan 

Screened Interval (from GS) 

faat 

Analytical Equipment (pH, DO, Redox, filtration, etc.) 

rtft," 

DO Meter Calibrated to: ? - 2 6 mo/L Screened Interval (from GS) 

faat 

Analytical Equipment (pH, DO, Redox, filtration, etc.) 

rtft," 

Time 
Well 

Volume 
Gallons 

Removed 
pH Temp Ccinductfvlty Redox 

Dissolved 
Oxygen 

Visual Description 

6 Z$ -HZ. /- o 

/ 2- -(>#•/ Ir 

in*- Z 2. 
-eg* 

Ir 

3 / i . <) I, zzt> -6*8 £>• r // 

Geochemical Parameters 

Ferrous Iron: 

Dissolved Oxygen: 

Nitrate: 

Sulfate: 

moA-

mg/L 

mg/L 

mgA 

Comments: 

&/zW<f6 **y»,6 ~S 

PPE Worn: 

Disposition of Purge Water 

Sampler's Signature: 



BROWN AND CALDWELL 

Groundwater Sampling Field Data Sheet 

Proiect Number. 'Z&'iZ- Task Number. / / 

WELL ID: 

Date: S?/Z3/f6 

Casing Oiameter 

inch** 

Total Depth of Wee from TOC 

Static Water trom TOC 

< 3 . H fe* 
Product Level from TOC 

lest 

Length of Water Column 

7^ / feet 

Well Volume 

B.l 

Screened Interval (from GS) 

feet 

Purge Equipment 

Sample Equipment 

Analytical Equipment (pH, DO, Redox, filtration, etc.) 

Equipment Calibration • Time 

pH £ v ' 8 = 7-~ o o al o *c 

pH = t / ' & c i at y ^ - °c 

GmtuctMtY 

Conductance 
Standard: / «-fc.<3 iimhoa/em at 25° C 

V— 

Meeaured Value: / . e i c i t i umhoa/cm at 25*C 

ntimMtd Oxygon 

DO Meter Calibrated to: mo/L 

Time 
Well 

Volume 
Gallons 

Removed 
PH Temp Conductivity Redox 

Dissolved 

Oxygen 
Visual Description 

— -
7-/3 

?-t<r 14. £> 

z /.r ft * /,-

/it* /. r - /i C 

Geochemical Parameters 

Ferrous Iron: 
mg/L 

Dissolved Oxygen: 4 mg/L 

Nitrate: 
mg/L 

Sulfate: 
mgA 

Coipments: 

6 /m 

PPE Worn: Sampler's Signature: 

Disposition of Purge Water 



BROWN AND CALDWELL 
Groundwater Sampling Field Data Sheet 

Project Numben 2 # 3 Z Task Number: ^ 

WELL ID: 

Date: S ' / ^ / f ^ 

Casing Oiameter 

Total Depth of We« from TOC 

Static Water from TOC 

Product Level from TOC 

iMt 

Length of Water Column 

Well Volume 

gal 

Screened Interval (from GS) 

Purge Equipment 

Sample Equipment 

Analytical Equipment (pH, DO, Redox, filtration, etc.) 

Equipment Calibration - Time 

pH / 'ft> at 1> «c 

fanductivitv 

Conductance 
Standard: / r f c O umhoa/cm at 25° C 

Meaaurad Value: / ' & umhoa/cm at 25* C 

niMaatvntl Orvaan 

DO Meter Calibratad to: ? - Z £ " mg/i 

Time 
Well 

Volume 
Gallons 

Removed 
pH Temp Conductivity Redox 

Dissolved 
Oxyqen 

Visual Description 

— — £,.1/ 4t0~ 01 / el**' 

/*"/</ / z / / 

MS 
z 7. Il> /'? 1 

/r 

Ht Z-O 

/ ' 

Geochemical Parameters Comments: 

Ferrous Iron: —f 
^ mgA 

Dissolved Oxygen: ^ ^ 
y • J mgA 

Nitrate: 
mgA 

Sulfate: 
mgA 

PPE Worn: Sampler's Signature: 

Disposition ol Purge Water. 



BROWN AND CALDWELL 
Groundwater Sampling Field Data Sheet 

Project Number. ?Z- Task Number. 

WELL ID: / I f US - o f 

Date : 2 fa/ft 

Casing Oiameter 

Total Depth ot WeU trom TOC 

Static Water trom TOC 

Product Level from TOC 

feM 

Length of Water Column 

Well Volume 

gel 

Screened Interval (Irom GS) 

feet 

Purge Equipment 

Sample Equipment 

Analytical Equipment (pH, DO, Redox, filtration, etc.) 

Equipment Calibration - Time 

pH O 

pH .• V;^J = </.0& .1 J<P- °c 

Omduahiiht 

rjonductance 
Slandard: / umrioa/cm at 25° C 

Meaaurad Value: , umhoa/cm al 25" C 

DO Meter Calibrated lo: mg/L 

Time 
Well 

Volume 
Gallons 

Removed PH Temp COr>ductivity Redox 
Dissolved 
Oxvqen 

Visual Description 

— ^ ? Ar 
f * / / 6 S 

/<//> / /. r 7.10 rt* 0/& / r 

II l< 
/. 5-

/>/•*> 
17 >r 

hie 5 /-r rt-l /-•>' 

Geochemical Parameters Commenrs: 

Ferrous Iron: ^J, 
mgA. 

Dissolved Oxygen: 
mgA. us* /*„ /s^s / $"/ f £ 

Nitrate: 
mgA. 

Sulfate: 
mg/L 

PPE Worn: 

Disposition of Purge Water 

Sampler's Signature: 

at 
r m n t 



BROWN AND CALDWELL 
Groundwater Sampling Field Data Sheet 

Project Number 2&$£- Task Number ^ 

WELL ID: 

Date: S/73/f6 

Casing Diameter 

mohtw 
Total Depth ot Wet trom TOC 

Static Water trom TOC 

£ 2 - *>'/• feet 

Product Level Irom TOC 

feet 

Length ot Water Column 

Well Volume 

gtl 

Screened Interval (from GS) 

feat 

Purge Equipment 

Sample Equipment 

Analytical Equipment (pH, DO, Redox, filtration, etc.) 

fit a// 

Equipment Calibration - Time 

pH - 7 t>*> at Ji>. e> *c 

pH • y# = y.0t> *\.>0.Q vj 

Cxnduanntv 

Conductance 
Standard: / , e s y Lirnhoa/crn at25°C 

Meaaurad Value: ,/ umhoa/cm al 26* C 

DO Meter Calibrated to: r - J i s mgA. 

Time Well 
Volume 

Gallons 
Removed PH Temp CkJnductivity Redox 

Dissolved 
Oxygen Visual Description 

/<> 

/ /lb ?/e />// / ' 

/oil / - < U</ / 7<?o 7 ° '-7u((/ 

/9 ? 0?£ 

Geochemical Parameters Comments: 

Ferrous Iron: ^ 
mgA. 

Dissolved Oxygen: ^ 
^ mgA. 

Nitrate: 
mgA. 

Sulfate: 
mgA. 

PPE Worn: 

Disposition of Purge Water 

Sampler's Signature: 



BROWN AND CALDWELL 
Groundwater Sampling Field Data Sheet 

Project Number £ £ Z Z Task Numben 

WELL ID: 

7/ Date: i V ^ j / ^ C 

Casing Oiameter 

inches 

Total Depth of Wei from TCC 

U l ' t 7 feet 

Static Water from TOC 

9\41> to 
Product Level from TOC 

feet 

Length of Water Column 

/ f leal 

Well Volume 

/ 7 0 gel 

Screened Interval (from GS) 

teet 

Purge Equipment 

Sample Equipment 

Analytical Equipment (pH, DO, Redox, filtration, etc.) 

<4z ffaiJ'c/' 

Equipment Calibration - Time 

pH C r>£> ' -1> s at _w'' •' * *C 

PH - ; c = at °c 

Conductivity 

Conductance 
Standard: / , c%:'C> umhoa/crn at 25* C 

Measured Value: / . £>fc> urnhoarcm at 25* C 

DtMnJvad Oxygon 

OO Meter Calibrated to: Z - Z O ' mo/L 

Time 
Well 

Volume 

Gallons 

Removed 
PH Temp C&rKiuctjvtty Redox 

Dissolved 

Oxygen 
Visual Description 

ti* /It / * 

/ z It* A* 7f 

mt Z z 6.7/ /?</ 1,7 i f #7<j 
/ / 

Zs 

(,.>/• 
i i / 

70 
0 

Geochemical Parameters Comments: 

Ferrous Iron: ^ 
mgA. 

Dissolved Oxygen: ^7 
mo/L /CL«?/ 5~7 9 / . 

Nitrate: 
mgA. 

Sulfate: 
mg/L 

PPE Worn: 

Disposition of Purge Water 

Sampler's Signature: 



BROWN AND CALDWELL 
Groundwater Sampling Field Data Sheet 

WELL ID: 9 

Project Number 1A±<L Task Number Date: 

Casing Oiameter 

inches 

Total Depth ol Wel from TOC 

/ ? IM* 

Statio Water from TOC 

Product Level from TOC 

Length ot Water Column 

Well Volume 

Screened Interval (from GS) 

IMC 

Purge Equipment 

/. 

Sample Equipment lent / 

/,6- 6s 

Analytical Equipment (pH, DO, Redox, filtration, etc.) 

f / ' f 

Equipment Calibration - Time 

7. <j</ at t j *C 

pH 4 •/£> = </.c>£> at ' ' o v "C 

ComtuamtY 
Conductance 
Standard: / c> oe> umhoa/cm at 25* C 

Meaaurad Value: -' O c ' t umhoa/cm at 25* C 

OO Meter Calibratad to: mg/L 

Time 
Well 

Volume 
Gallons 

Removed pH Temp Conductivity Redox 
Dissolved 
Oxygen Visual Description 

(Zoo !,10O /-o 
C'/ta t, %//&*/ 

It*1/ / / « * V 

JL /•r w? /- » erica v 

3 ii./- <; wo MO / " / / 

Geochemical Parameters Comments: 

Ferrous Iron: gt> 
mgA. 

Dissolved Oxygen: / 
' mgA. AM/ i r - / A / * / ^ 

Nitrate: 
mgA. 

Sulfate: 
moA-

PPE Worn: Sampler's Signature: 

Disposition of Purge Water 



BROWN AND CALDWELL 
Groundwater Sampling Field Data Sheet 

Project Number ZtfzZ- Task Number. (/_ 

WELL ID: ~ / 0 

Date: 

Casing Diameter 

inches 
Total Depth of Wed from TOC 

r > 5 b & fMt 

Static Water trom TOC 

^ 5 l«t 
Product Level from TOC 

feet 
Length of Water Column 

Well Volume 

g.l 

Screened Interval (from GS) 

( M t 

Purge Equipment 

Sampie Equipment 

Analytical Equipment (pH, DO, Redox, filtration, etc.) 

Equipment Calibration - Time 

PH 6 '70 = 7*<> at 5 

r>i«*jcffviiv 

Conductance 

Standard: / umhoa/cm at 25° C 

Meaaurad Valua: / o s C umhoa/cm at 25° C 

Ditmalvart Oxvoan 

DO Malar Calibratad to: & noA-

Time 
Well 

Volume 
Gallons 

Removed PH Temp C^xxluctivity 
_ _, | Dissolved 
Redox ~ 

1 Oxyqen 
Visual Description 

— -

f 1>J7> -ior 

z i ' r v -no 0 T '< 

7 
J? z. - / I O OS 

II 

Geochemical Parameters Comments; 

Ferrous Iron: 7 mgA. S/h 7' 

Dissolved Oxygen: 
mgA- C^tt /si. 

r / 

/ ( f 7 

Nitrate: 
mgA-

Sulfate: 
mgA. 

PPE Worn: Sampler's Signature: 

Disposition of Purge Water 



BROWN AND CALDWELL 
Groundwater Sampling Field Data Sheet 

Proiect Number. £ Task Number. '/ 

WELL ID: ^ -// 

Date: ffa/fC 

Casing Oiameter 

inches 

Total Depth ot We* from TOC 

te»1 
Static Water from TOC 

Product Level from TOC 

l»M 

Length of Water Column 

Well Volume 

Screened Interval (from GS) 

leel 

Purge Equipment 

Sample Equipment / 

Analytical Equipment (pH, DO, Redox, filtration, etc.) 

Equipment Calibration - Time 

PH 6 - V S = at o -c 

- fey = V " «' •c 

ConriucCwtV 

Conductanca 

Stsnderd: / ^«?«y urnhos/cm at 25" C 

Maaiured Value: / e f t s umhoa/cm at 25* C 

DlAtatvBd Oxygen 

DO Meter Calibrated to: :*6 moA 

Time 
Well 

Volume 
Gallons 

Removed 
pH j Temp (Conductivity Redox 

Dissolved 
Oxygen 

Visual Description 

_ & m /ot ceo 

/ / Ho '/ 

/o, Wo /.*> 
/ / 

Geochemical Parameters Comments; 

Ferrous Iron: / 
& moA 

Dissolved Oxygen: . . 
/-t/ 
' moA 

Nitrate: 
moA 

Sulfate: 
moA 

PPE Worn: Sampler's Signature: 

Disposition ol Purge Water 

y£- T4-
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APPENDIX B 

LABORATORY ANALYTICAL REPORTS GROUNDWATER SAMPLES 

W:\BJSERV\2832\008R.DOC 

Use or disclosure of daia contained on this sheet is subject to the restriction specified at the beginning of this document. " 



B C Analytical 
B i n i B i B i i g i i i i i i i i i a g i a a B D g a a u a • B a a 

HOI Wt stent Avenue 

GlemUde. (A 91201 

UUll217-5 73 7 

Fax: HI HI2 17-9797 

a a a a a f a a i a B a 

September 1 1 , 1996 

1 

1 

Brown and Caldwell Consultants 
1415 Louisiana , Suite 2500 
Houston, Tx 77002 
At tn : Myna Dehnert 

Dear Ms. Dehnert, 

Enclosed is the analytical report for chemical testing for samples taken on 
08/23/96. It includes the fol lowing: 

1) Analytical Report of results. 

2) QC summary including LCS/LCSD, MS/MSD, duplicate samples, method 
blanks, and surrogates. 

3) Cross reference sheet containing analyte, date analyzed, method, and batch 
number. 

4) Case narrative explaining QC deficiencies and/or problems 
encountered in testing. 

If you have any questions, please do not hesitate to cal 

1 
1 
I 

Very truly yours, 

Brian Moore 
Project Manager 

UCA 



B C Analytical 
aaaasBBBBBaaaaBBaaai 

HOI Western Areniu' 

Ch-ndale, CA 91201 

!i 181217-5737 

Fax: 111 HI217-9797 

a a a a a a a a a n a a a a a a 

1 

1 
BCA 

Case Narrative 

All quality objectives were met including holding times, LCS/LCSD, MS/MSD, 
Duplicate samples, and Method Blanks as applicable except: 

Semivolatile organics method 8270 batche 96192: 

Acenaphthalene and Pyrene MS/MSD recovery greater than upper control limit. 
This MS/MSD was probably spiked twice. 

fl 
0 
0 

No analytical difficulties were encountered wi th any project samples except: 

Samples G96-08-546-4,6 surrogate Nitrobenzene-d5 method 8270 recovery 
less than lower control limit. 

wmmwsm 



ANALYTICAL REPORT 
B C Analytical 
s a a a s s a a B a s B B a a a a B a B a B a B B B O a B a B B a B B a i s s a a a a a is a a a a a a a a • 

HOI Western Avenue 
ClemUile, CA 91201 

tiW247S 737 LOG NO: G96-08-546 
Fax: HI HI217-9797 

Received: 24 AUG 96 

Mai led: qcp | 2 r;°? 

Ms. Myna Dehnert 
Brown and Caldwell Consultants 
1415 Louisiana, Suite 2500 
Houston, TX 77002 

Project: 2832.11 

REPORT OF ANALYTICAL RESULTS Page 1 

LOG NO SAMPLE DESCRIPTION, AQUEOUS SAMPLES DATE SAMPLED 

08-546-1 MW-1 23 AUG 96 
08-546-2 MW-101 23 AUG 96 
08-546-3 MW-3 23 AUG 96 
08-546-4 MW-4 23 AUG 96 
08-546-5 MW-5 23 AUG 96 

PARAMETER 08-546-1 08-546-2 08-546-3 08-546-4 08-546-5 

Chloride (300.0), mg/L 130 140 140 100 99 
Nitrate (300.0), mg/L 9.0 24 7.6 11 12 
Sulfate (300.0), mg/L 140 180 150 140 140 
Alkalinity (310.1) 
Carbonate Alk (as CaC03), mg/L <10 <10 <10 <10 <10 
Bicarbonate Alk (as CaC03), mg/L 310 390 310 210 270 
Hydroxide Alk (as CaC03), mg/L <10 <10 <10 <10 <10 
Total Alkalinity (as CaC03), mg/L 310 390 310 210 270 

Arsenic (7060), mg/L 0.0078 0.0044 0.0066 0.0059 0.0067 
Barium (6010), mg/L 0.064 0.089 0.24 0.069 0.038 
Cadmium (6010), mg/L <0.01 <0.01 <0.01 <0.01 <0.01 
Calcium (6010), mg/L 120 190 130 89 110 
Chromium (6010), mg/L <0.01 <0.01 <0.01 <0.01 <0.01 
Lead (7421), mg/L <0.002 <0.002 <0.002 <0.002 <0.002 
Magnesium (6010), mg/L 31 44 32 21 18 
Mercury (7470), mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 
Potassium (6010), mg/L 2.4 2.6 3.0 2.2 3.1 
Selenium (7740), mg/L <0.004 <0.004 <0.004 <0.004 <0.004 
Silver (6010), mg/L <0.01 <0.01 <0.01 <0.01 <0.01 
Sodium (6010), mg/L 100 83 110 88 120 
Digestion (3005), Date 08/28/96 08/28/96 08/28/96 08/28/96 08/28/96 
Furnace Digestion (3020), Date 08/28/96 08/28/96 08/28/96 08/28/96 08/28/96 

UCA 



B C Analytical 
D B a B a S Q B a a a B B a B e B B B a a a B B g B B B f l Q a a a E i a a a a s a a a a o e a m a a B a i 

HOI Western Avenue 
Glendtde, CA 91201 
Hindus?:}? LOG NO: G96-08-546 
lax: H1H/217-9797 

Received: 24 AUG 96 

Ms. Myna Dehnert 
Brown and Caldwell Consultants 
1415 Louisiana, Suite 2500 
Houston, TX 77002 

Project : 2832.11 

LOG NO 

REPORT OF ANALYTICAL RESULTS 

SAMPLE DESCRIPTION, AQUEOUS SAMPLES 

Page 2 

DATE SAMPLED 

08-546-1 
08-546-2 
08-546-3 
08-546-4 
08-546-5 

J-l 
7-101 
J-3 
J-4 
J-5 

23 AUG 96 
23 AUG 96 
23 AUG 96 
23 AUG 96 
23 AUG 96 

PARAMETER 08-546-1 08-546-2 08-546-3 08-546-4 08-546-5 

Polynuclear Aromatics (8270) 
09/05/96 Date Analyzed 09/10/96 09/05/96 09/10/96 09/10/96 09/05/96 

Date Extracted 08/28/96 08/28/96 08/28/96 08/28/96 08/28/96 
Dilution Factor, Times 2 1 2 5 1 
Acenaphthene, ug/L <10 <5 <10 <30 <5 

N Acenaphthylene, ug/L 
Anthracene, ug/L 

<10 <5 <10 <30 <5 N Acenaphthylene, ug/L 
Anthracene, ug/L <10 <5 <10 <30 <5 
Benzo(a)anthracene, ug/L <10 <5 <10 <30 <5 

- Benzo(a)pyrene, ug/L <10 <5 <10 <30 <5 
Benzo(b)fluoranthene, ug/L <10 <5 <10 <30 <5 
Benzo(g,h,i)perylene, ug/L 
Benzo(k)fluoranthene, ug/L 

<10 <5 <10 <30 <5 Benzo(g,h,i)perylene, ug/L 
Benzo(k)fluoranthene, ug/L <10 <5 <10 <30 <5 
Chrysene, ug/L <10 <5 <10 <30 <5 
Dibenzo(a,h)anthracene, ug/L <10 <5 <10 <30 <5 
Fluoranthene, ug/L <10 <5 <10 <30 <5 
Fluorene, ug/L <10 <5 <10 <30 <5 
Indeno(l,2,3-c,d)pyrene, ug/L <10 <5 <10 <30 <5 
Naphthalene, ug/L 
Phenanthrene, ug/L 

230 84 110 440 <5 Naphthalene, ug/L 
Phenanthrene, ug/L <10 <5 <10 <30 <5 
Pyrene, ug/L <10 <5 <10 <30 <5 
Surrogates ** 

33.4 31.3 2-Fluorobiphenyl Reported, u g/L 39.7 30.9 32.0 33.4 31.3 
2-Fluorobiphenyl Theo., ug/L 50.0 50.0 50.0 50.0 50.0 

MCA 



B C Analytical 
m a a i i i i i i i i i i a a i g i i i i i i i i i i i g i i i i s i g D o n a s a o a a m a a a D a a a a a a a 

HOI Western Avenue 
CAendale, CA 91201 

HIH/2 17-57:17 LOG NO: G96-08-546 
Fttx: HI11/217-9797 

Received: 24 AUG 96 

Ms. Myna Dehnert 
Brown and Caldwell Consultants 
1415 Louisiana, Suite 2500 
Houston, TX 77002 

Pro jec t : 2832.11 

LOG NO 

REPORT OF ANALYTICAL RESULTS 

SAMPLE DESCRIPTION, AQUEOUS SAMPLES 

Page 3 

DATE SAMPLED 

08-546-1 
08-546-2 
08-546-3 
08-546-4 
08-546-5 

MW-1 
MW-101 
MW-3 
MW-4 
MW-5 

23 AUG 96 
23 AUG 96 
23 AUG 96 
23 AUG 96 
23 AUG 96 

PARAMETER 08-546-1 08-546-2 08-546-3 08-546-4 08-546-5 

Nitrobenzene-d5 Reported, u g/L 47.9 38.4 38.6 1.15 31.1 
Nitrobenzene-d5 Theoretical , ug/L 50.0 50.0 50.0 50.0 50.0 
Terphenyl-dl4 Reported, ug/L 55.2 49.3 47.1 37.8 48.2 
Terphenyl-dl4 Theoretical, ug/L 50.0 50.0 50.0 50.0 50.0 

BTEX (8020)/GRO (8015M) 
ug/L 50.0 

Date Analyzed 08/26/96 08/26/96 08/27/96 08/26/96 08/26/96 
Dilution Factor, Times 10 1 10 5 1 
Benzene, ug/L 1800 76 330 110 <0.3 
Toluene, ug/L 3300 14 2200 1400 <0.3 
Ethylbenzene, ug/L 570 4.8 590 430 <0.3 
Total Xylene Isomers, ug/L 2100 250 1500 1800 <0.6 
Carbon Range, . C6-C12 C6-C12 C6-C12 C6-C12 C6-C12 
TPH (Gasoline Range), ug/L 17000 4400 12000 9800 <100 
Surrogates ** 
a,a,a-Trifluorotoluene Rep. , ug/L 461 52.0 448 225 44.7 
a,a,a-Trifluorotoluene Th., ug/L 500 50.0 500 250 50.0 

UCA 



B C Analytical 
a i 

HOI Western Avenue 

(Uendale. (A 91201 

HI HI 217-5 7.17 

Fax: H1H/217-9797 

i ra Q a s a a o i 

LOG NO: G96-08-546 

Received: 2* AUG 96 

Ms. Myna Dehnert 
Brown and Caldwell Consultants 
1415 Louisiana, Suite 2500 
Houston, TX 77002 

Project: 2832.11 

LOG NO 

REPORT OF ANALYTICAL RESULTS 

SAMPLE DESCRIPTION, AQUEOUS SAMPLES 

Page 4 

DATE SAMPLED 

ffl 
ffl 

» 

08-546-6 
08-546-7 
08-546-8 
08-546-9 
08-546-10 

MW-6 
MW-7 
MW-8 
MW-9 
MW-10 

23 AUG 96 
23 AUG 96 
23 AUG 96 
23 AUG 96 
23 AUG 96 

PARAMETER 08-546-6 08-546-7 08-546-8 08-546-9 08-546-10 

210 250 360 140 2000 
<0.5 10 8.6 22 <5 
85 180 160 180 120 

<10 <10 <10 <10 <10 
120 400 280 410 520 
<10 <10 <10 <10 <10 

L 120 400 280 410 520 
0.018 0.0036 0.0033 0.0047 0.028 
0.29 0.061 0.066 0.082 0.26 
<0.01 <0.01 <0.01 <0.01 <0.01 

62 270 230 180 390 
0.049 <0.01 <0.01 <0.01 <0.01 
<0.002 <0.002 <0.002 <0.002 <0.002 

28 40 48 42 84 
<0.0002 <0.0002 <0.0002 <0.0002 <0.0002 

2.4 3.7 3.9 2.4 41 
<0.004 <0.004 <0.004 <0.004 <0.004 
<0.01 <0.01 <0.01 <0.01 <0.01 
120 96 100 81 960 

08/28/96 08/28/96 08/28/96 08/28/96 08/28/96 
08/28/96 08/28/96 08/28/96 08/28/96 08/28/96 

Chloride (300.0), mg/L 
Nitrate (300.0), mg/L 
Sulfate (300.0), mg/L 
Alkalinity (310.1) 
Carbonate Alk (as CaC03), mg/L 
Bicarbonate Alk (as CaC03), mg/L 
Hydroxide Alk (as CaC03), mg/L 
Total Alkalinity (as CaC03), mg/ 

Arsenic (7060), mg/L 
Barium (6010), mg/L 
Cadmium (6010), mg/L 
Calcium (6010), mg/L 
Chromium (6010), mg/L 
Lead (7421), mg/L 
Magnesium (6010), mg/L 
Mercury (7470), mg/L 
Potassium (6010), mg/L 
Selenium (7740), mg/L 
Silver (6010) , mg/L 
Sodium (6010), mg/L 
Digestion (3005), Date 
Furnace Digestion (3020), Date 

BCA 

WI4MIHPUIII 



B C Analytical 
• • • • • a a a a a a a a a a a a B a B B B g a B a a a a B S j a o a a a B a a a • a a a a a a a a a a a a 

#0/ IWs/crfi Avrniw 

(AemUth; CA 91201 

HIlit'217-5737 

Fax: HI HI217-9797 

Ms. Myna Dehnert 
Brown and Caldwell Consultants 
1415 Louisiana, Suite 2500 
Houston, TX 77002 

LOG NO 

08-546-5 
08-546-7 
08-546-8 
08-546-9 
08-546-10 

PARAMETER 

Polynuclear Aromatics (8270) 
Date Analyzed 09/10/96 
Date Extracted 08/28/96 
Dilution Factor, Times 5 
Acenaphthene, ug/L <30 
Acenaphthylene, ug/L <30 
Anthracene, ug/L <30 
Benzo(a)anthracene, ug/L <30 
Benzo(a)pyrene, ug/L <30 
Benzo(b)fluoranthene, ug/L <30 
Benzo(g,h,i)perylene, ug/L <30 
Benzo(k)fluoranthene, ug/L <30 
Chrysene, ug/L <30 
Dibenzo(a,h)anthracene, ug/L <30 
Fluoranthene, ug/L <30 
Fluorene, ug/L <30 
Indeno(l,2,3-c,d)pyrene, ug/L <30 
Naphthalene, ug/L <30 
Phenanthrene, ug/L <30 
Pyrene, ug/L <30 
Surrogates ** 
2-Fluorobiphenyl Reported, ug/L 23.6 
2-Fluorobiphenyl Theo., ug/L 50.0 

LOG NO: G96-08-546 

Received: 24 AUG 96 

Project: 2832.11 

09/05/96 09/05/96 09/05/96 09/05/96 
08/28/96 08/28/96 08/28/96 08/28/96 

1 1 1 1 
<5 <5 <5 <5 
<5 <5 <5 <5 
<5 <5 <5 <5 
<5 <5 <5 <5 
<5 <5 <5 <5 
<5 <5 <5 <5 
<5 <5 <5 <5 
<5 <5 <5 <5 
<5 <5 <5 <5 
<5 <5 <5 <5 
<5 <5 <5 <5 
<5 <5 <5 <5 
<5 <5 <5 <5 
<5 <5 82 76 
<5 <5 <5 <5 
<5 <5 <5 <5 

29.4 29.5 33.9 27.9 
50.0 50.0 50.0 50.0 

REPORT OF ANALYTICAL RESULTS Page 5 

SAMPLE DESCRIPTION, AQUEOUS SAMPLES DATE SAMPLED 

MW-6 23 AUG 96 
MW-7 23 AUG 96 
MW-8 23 AUG 96 
MW-9 23 AUG 96 
MW-10 23 AUG 96 

08-546-6 08-546-7 08-546-8 08-546-9 08-546-10 

BCA 
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B C Analytical 
a i a a a a B B s a a a s a a a Q a mmm 
HOI Wtmle.ni Avenue 

Clendule. CA 01201 

HI HI 217-5737 

Fax: it 181247-9797 
LOG NO: G96-08-546 

Received: 24 AUG 96 

Ms. Myna Dehnert 
Brown and Caldwell Consultants 
1415 Louisiana, Suite 2500 
Houston, TX 77002 

Project : 2832.11 

LOG NO 

REPORT OF ANALYTICAL RESULTS 

SAMPLE DESCRIPTION, AQUEOUS SAMPLES 

Page 6 

DATE SAMPLED 

08-546-6 MW-6 23 AUG 96 
08-546-7 MW-7 23 AUG 96 
08-546-8 MW-8 23 AUG 96 
08-546-9 MW-9 23 AUG 96 
08-546-10 MW-10 23 AUG 96 

PARAMETER 08-546-6 08-546-7 08-546-8 08-546-9 08--546--10 

0 
i 

Nitrobenzene-d5 Reported, ug/L 
Nitrobenzene-d5 Theoretical, ug/L 
Terphenyl-dl4 Reported, ug/L 
Terphenyl-dl4 Theoretical, ug/L 

BTEX (8020)/GRO (8015M) 
Date Analyzed 
Dilution Factor, Times 
Benzene, ug/L 
Toluene, ug/L 
Ethylbenzene, ug/L 
Total Xylene Isomers, ug/L 
Carbon Range, . 
TPH (Gasoline Range), ug/L 
Surrogates ** 
a,a,a-Trifluorotoluene Rep., ug/L 
a,a,a-Trifluorotoluene Th., ug/L 

2.30 
50.0 
35.7 
50.0 

08/26/96 
1 

31 
28 
9.4 
7.9 

C6-C12 
460 

59.1 
50.0 

32.4 
50.0 
52.3 
50.0 

08/26/96 
1 

<0.3 
<0.3 
<0.3 
<0.6 

C6-C12 
<100 

45.1 
50.0 

32.4 
50.0 
54.6 
50.0 

08/26/96 
1 

<0.3 
<0.3 
<0.3 
<0.6 

C6-C12 
<100 

45.5 
50.0 

40.0 
50.0 
62.2 
50.0 

08/26/96 
1 
82 
13 
5.5 
270 

C6-C12 
3900 

52.0 
50.0 

36.3 
50.0 
51.0 
50.0 

08/26/96 
1 

290 
3.4 
6.4 
13 

C6-C12 
1400 

45.2 
50.0 

1 
1 

BCA 



B C Analytical 
g i l i B i i i i i i g i i i i i i i i i i i a B i e i i i i g a g a a a • a BI a e a B B a a a a a BI E 

HOI Western Avenue 

Clemlule. (A 91201 

ni!i/2i7-.":,7 LOG NO: G96-08-546 
Fax: HIM2 17-9797 

Received: 24 AUG 96 

Ms. Myna Dehnert 
Brown and Caldwell Consultants 
1415 Louisiana, Suite 2500 
Houston, TX 77002 

Project: 2832.11 

REPORT OF ANALYTICAL RESULTS Page 7 

LOG NO SAMPLE DESCRIPTION, AQUEOUS SAMPLES DATE SAMPLED 

08-546-11 MW-11 23 AUG 96 

PARAMETER 08-546-11 

Chloride (300.0), mg/L 2900 
Nitrate (300.0), mg/L 11 
Sulfate (300.0), mg/L 130 
Alkalinity (310.1) 
Carbonate Alk (as CaC03), mg/L <10 
Bicarbonate Alk (as CaC03), mg/L 430 
Hydroxide Alk (as CaC03), mg/L <10 
Total Alkalinity (as CaC03), mg/L 430 
Arsenic (7060), mg/L 0.011 
Barium (6010), mg/L 0.20 
Cadmium (6010), mg/L <0.01 
Calcium (6010), mg/L 440 
Chromium (6010), mg/L <0.01 
Lead (7421), mg/L <0.002 
Magnesium (6010), mg/L 120 
Mercury (7470), mg/L <0.0002 
Potassium (6010), mg/L 53 
Selenium (7740), mg/L <0.004 
Silver (6010), mg/L <0.01 
Sodium (6010), mg/L 2600 
Digestion (3005), Date 08/28/96 
Furnace Digestion (3020), Date 08/28/96 



B C Analytical 

• ••••••••••••••••••••IDI B B B • HOI Western Avenue 

Clendule. ( A 91201 

HI HI 217-57.'}? 

Fax: HIH/2 17-9797 
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LOG NO: G96-08-546 

Received: 24 AUG 96 

Ms. Myna Dehnert 
Brown and Caldwell Consultants 
1415 Louisiana, Suite 2500 
Houston, TX 77002 

Project: 2832.11 

REPORT OF ANALYTICAL RESULTS Page 8 

LOG NO SAMPLE DESCRIPTION, AQUEOUS SAMPLES DATE SAMPLED 

08-546-11 MW-11 23 AUG 96 

PARAMETER 08-546-11 

Polynuclear Aromatics (8270) 
Date Analyzed 09/10/96 
Date Extracted 08/30/96 
Dilution Factor, Times 1 
Acenaphthene, ug/L <5 
Acenaphthylene, ug/L <5 
Anthracene, ug/L <5 
Benzo(a)anthracene, ug/L <5 
Benzo(a)pyrene, ug/L <5 
Benzo(b)fluoranthene, ug/L <5 
Benzo(g,h,i)perylene, ug/L 
Benzo(k)fluoranthene, ug/L 

<5 Benzo(g,h,i)perylene, ug/L 
Benzo(k)fluoranthene, ug/L <5 
Chrysene, ug/L <5 
Dibenzo(a,h)anthracene, ug/L <5 
Fluoranthene, ug/L <5 
Fluorene, ug/L <5 
Indeno(l,2,3-c,d)pyrene, ug/L <5 
Naphthalene, ug/L <5 
Phenanthrene, ug/L <5 
Pyrene, ug/L <5 
Surrogates ** 
2-Fluorobiphenyl Reported, ug/L 44.9 
2-Fluorobiphenyl Theo., ug/L 50.0 
Nitrobenzene-d5 Reported, ug/L 47.0 
Nitrobenzene-d5 Theoretical, ug/L 50.0 
Terphenyl-d14 Reported, ug/L 51.8 
Terphenyl-dl4 Theoretical, ug/L 50.0 



B C Analytical 
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I'nx: ft I Hf24 7-9797 
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LOG NO: G96-08-546 

Received: 24 AUG 96 

Ms. Myna Dehnert 
Brown and Caldwell Consultants 
1415 Louisiana, Suite 2500 
Houston, TX 77002 

Project: 2832.11 

REPORT OF ANALYTICAL RESULTS Page 9 

LOG NO SAMPLE DESCRIPTION, AQUEOUS SAMPLES DATE SAMPLED 

08-546-11 MW-11 23 AUG 96 

PARAMETER 08-546-11 

BTEX (8020)/GR0 (8015M) 
Date Analyzed 08/26/96 
Dilution Factor, Times 1 
Benzene, ug/L 100 
Toluene, ug/L 1.2 
Ethylbenzene, ug/L <0.3 
Total Xylene Isomers, ug/L 4.7 
Carbon Range, . C6-C12 
TPH (Gasoline Range), ug/L 260 
Surrogates ** 
a,a,a-Trifluorotoluene Rep., ug/L 44.9 
a,a,a-Trifluorotoluene Th., ug/L 50.0 



B C Analytical 
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HOI West ern Avenue 
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HIH/247-5737 LOG NO: G96-08-546 
Fax: HI HI217-9797 

Received: 24 AUG 96 

Ms. Myna Dehnert 
Brown and Caldwell Consultants 
1415 Louisiana, Suite 2500 
Houston, TX 77002 

Project : 2832.11 
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LOG NO SAMPLE DESCRIPTION, AQUEOUS SAMPLES DATE SAMPLED 

08-546-12 EB-1 23 AUG 96 
08-546-13 Trip Blank 23 AUG 96 

PARAMETER 08-546-12 08-546-13 

BTEX (8020)/GRO (8015M) 
Date Analyzed 08/26/96 08/27/96 
D i lu t ion Factor, Times 1 1 
Benzene, ug/L <0.3 <0.3 
Toluene, ug/L <0.3 <0.3 
Ethylbenzene, ug/L <0.3 <0.3 
Total Xylene Isomers, ug/L <0.6 <0.6 
Carbon Range, . C6-C12 C6-C12 
TPH (Gasoline Range), ug/L <100 <100 
Surrogates ** 

a,a,a-Tr i f luoroto luene Rep., ug/L 44.5 45.5 
a,a,a-Tr i f luoroto luene Th., ug/L 50.0 50.0 

Greta Galoustian, Laboratory Director 

The analytical results within this report relate only to the specific 
compounds and samples investigated and may not necessarily reflect 
other apparently similar material from the same or a similar Xocatton. 

This r e p o r t s h a l l not be reproduced, except i n f u l l , w i t h o u t the 
w r i t t e n approval o f BCA. No use of t h i s r e p o r t f o r promotional or 
a d v e r t i s i n g purposes i s p e r m i t t e d w i t h o u t p r i o r w r i t t e n BCA appr o v a l . 

JWA 



ORDER PLACED FOR CLIENT: Brown and Caldwell Consultants 9608546 
BC ANALYTICAL : GLEN LAB : 

308546*1 MW-1 

?608546*2 MW-101 

5608546*3 MW-3 

40:34 12 SEP 1996 - 1 : 

EQUIP. BATCH.. DETERM . flATF . . . METHOD EQUIP. BATCH.. 
ANALYZED 

BATCH.. 

ANIONS,CL 08.25 .96 300.0 533-23 960825 
ANIONS,N03 08.25 .96 300.0 533-23 960825 
ANIONS,S04 08.25 .96 300.0 533-23 960825 
ALK 08.27 .96 310.1 533-29 9656 
AS ,GFA 08.28 .96 7060 534-07 961963 
BA 08.28 .96 6010 535-03 961965 
CD 08.28 .96 6010 535-03 961965 
CA 08.29 .96 6010 535-02 961965 
CR 08.28 .96 6010 535-03 961965 
PB,GFA 08.29 96 7421 534-07 961963 
MG 08.28 .96 6010 535-03 961965 
HG 08.30 .96 7470 534-06 961974 
K 08.28 .96 6010 535-03 961965 
SE,GFA 08.28 96 7740 534-07 961963 
AG 08.28 96 6010 535-03 961965 
NA 08.29 96 6010 535-02 961965 
DIG,AQ.HCL 08.28 96 3005 961965 
DIG,AQ,GFA 08.28 96 3020 961963 
BNA.8270.PNA 09.10 96 8270 537-14 96190 
GAS.TPH.BTEX 08.26 96 8015M 536-23 965111 
ANIONS,CL 08.25 96 300.0 533-23 960825 
ANIONS,N03 08.25 96 300.0 533-23 960825 
ANIONS,S04 08.25 96 300.0 533-23 960825 
ALK 08.27 96 310.1 533-29 9656 
AS ,GFA 08.28 96 7060 534-07 961963 
BA 08.28 96 6010 535-03 961965 
CD 08.28 96 6010 535-03 961965 
CA 08.29 96 6010 535-02 961965 
CR 08.28 96 6010 535-03 961965 
PB ,GFA 08.29 96 7421 534-07 961963 
MG 08.28 96 6010 535-03 961965 
HG 08.30 96 7470 534-06 961974 
K 08.28 96 6010 535-03 961965 
SE,GFA 08.28 96 7740 534-07 961963 
AG 08.28 96 6010 535-03 961965 
NA 08.29. 96 6010 535-02 961965 
DIG,AQ.HCL 08.28 96 3005 961965 
DIG,AQ,GFA 08.28 96 3020 961963 
BNA.8270.PNA 09.05. 96 8270 537-11 96190 
GAS.TPH.BTEX 08.26. 96 8015M 536-23 965111 
ANIONS,CL 08.25. 96 300.0 533-23 960825 
ANIONS,N03 08.25. 96 300.0 533-23 960825 
ANIONS,S04 08.25. 96 300.0 533-23 960825 
ALK 08.27. 96 310.1 533-29 9656 

8488 
8488 
8488 
8804 
7396 
7396 
7396 
7396 
7396 
7396 
7396 
8488 
7396 
7396 
7396 
7396 
7620 
7620 
7616 
6843 
8488 
8488 
8488 
8804 
7396 
7396 
7396 
7396 
7396 
7396 
7396 
8488 
7396 
7396 
7396 
7396 
7620 
7620 
6750 
6843 
8488 
8488 
8488 
8804 

Notes: Equipment 

ID.NO 

BC Analytical identification number for a 
particular piece of analytical equipment. 

BC Analytical employee identification number of 
analyst. 

1 



§ORDER PLACED FOR CLIENT: Brown and Caldwell Consultants 9608546 BC ANALYTICAL : GLEN LAB : 14:40:34 12 SEP 1996 - P. 2 : 

MPLES. .. SAMPLE DESCRIPTION. 

9608546*4 MW-4 

9608546*5 MW-5 

1 
I 

1 
1 1 

Notes: Equipment 

ID. NO 

DETERM . RATF METHOD EQUIP. BATCH.. ID.NO 
ANALYZED 

BATCH.. ID.NO 

AS,GFA 08 28 96 7060 534-07 961963 7396 
BA 08 28 96 6010 535-03 961965 7396 
CD 08 28 96 6010 535-03 961965 7396 
CA 08 29 96 6010 535-02 961965 7396 
CR 08 28 96 6010 535-03 961965 7396 
PB,GFA 08 29 96 7421 534-07 961963 7396 
MG 08 28 96 6010 535-03 961965 7396 
HG 08 30 96 7470 534-06 961974 8488 
K 08 28 96 6010 535-03 961965 7396 
SE,GFA 08 28 96 7740 534-07 961963 7396 
AG 08 28 96 6010 535-03 961965 7396 
NA 08 29 96 6010 535-02 961965 7396 
DIG,AQ.HCL 08 28 96 3005 961965 7620 
DIG,AQ,GFA 08 28 96 3020 961963 7620 
BNA.8270.PNA 09 10 96 8270 537-14 96190 7616 
GAS.TPH.BTEX 08 .27 96 8015M 536-23 965112 8171 
ANIONS,CL 08 25 96 300.0 533-23 960825 8488 
ANIONS,N03 08 .25 96 300.0 533-23 960825 8488 
ANIONS,S04 08 25 96 300.0 533-23 960825 8488 
ALK 08 27 96 310.1 533-29 9656 8804 
AS,GFA 08 .28 96 7060 534-07 961963 7396 
BA 08 28 96 6010 535-03 961965 7396 
CD 08 .28 96 6010 535-03 961965 7396 
CA 08 28 96 6010 535-03 961965 7396 
CR 08 28 96 6010 535-03 961965 7396 
PB,GFA 08 29 96 7421 534-07 961963 7396 
MG 08 28 96 6010 535-03 961965 7396 
HG 08 .30 96 7470 534-06 961974 8488 
K 08 .28 96 6010 535-03 961965 7396 
SE.GFA 08 .28 96 7740 534-07 961963 7396 
AG 08 .28 96 6010 535-03 961965 7396 
NA 08 .28 96 6010 535-03 961965 7396 
DIG,AQ.HCL 08 28 96 3005 961965 7620 
DIG,AQ,GFA 08 .28 96 3020 961963 7620 
BNA.8270.PNA 09 10 96 8270 537-14 96190 7616 
GAS.TPH.BTEX 08 .26 96 8015M 536-23 965111 6843 
ANIONS,CL 08 .25 96 300.0 533-23 960825 8488 
ANIONS,N03 08 25 96 300.0 533-23 960825 8488 
ANIONS,S04 08 25 96 300.0 533-23 960825 8488 
ALK 08 27 96 310.1 533-29 9656 8804 
AS,GFA 08 28 96 7060 534-07 961963 7396 
BA 08 28 96 6010 535-03 961965 7396 
CD 08 28 96 6010 535-03 961965 7396 
CA 08 29 96 6010 535-02 961965 7396 

BC Analytical identification number for a 
particular piece of analytical equipment. 

BC Analytical employee identification number of 
analyst. 

Mnm\mimm\ 



f ORDER PLACED FOR CLIENT: Brown and Caldwell Consultants 9608546 
BC ANALYTICAL : GLEN LAB : 14:40:34 12 SEP 1996 - P. 3 : 

AMPLES... SAMPLE DESCRIPTION.. DETERM 

9608546*6 MW-6 

1 
fl 
608546*7 

fl 
II 

fl 
fl 

Notes: Equipment 

ID.NO 

DETERM DATF METHOD EQUIP. BATCH.. ID.NO 
ANALYZED 

BATCH.. ID.NO 

CR 08 .28 .96 6010 535-03 961965 7396 
PB,GFA 08 .29 .96 7421 534-07 961963 7396 
MG 08 .28 .96 6010 535-03 961965 7396 
HG 08 .30 .96 7470 534-06 961974 8488 
K 08 .28 .96 6010 535-03 961965 7396 
SE,GFA 08 .28 .96 7740 534-07 961963 7396 
AG 08 .28 96 6010 535-03 961965 7396 
NA 08 .29 .96 6010 535-02 961965 7396 
DIG,AQ.HCL 08 .28 96 3005 961965 7620 
DIG,AQ,GFA 08 .28 .96 3020 961963 7620 
BNA.8270.PNA 09.05 .96 8270 537-11 96190 6750 
GAS.TPH.BTEX 08 .26 96 8015M 536-23 965111 6843 
ANIONS,CL 08 .25 .96 300.0 533-23 960825 8488 
ANIONS,N03 08 .25 96 300.0 533-23 960825 8488 
ANIONS,S04 08 .25 96 300.0 533-23 960825 8488 
ALK 08 .27 96 310.1 533-29 9656 8804 
AS,GFA 08 .28 96 7060 534-07 961963 7396 
BA 08 28 96 6010 535-03 961965 7396 
CD 08 .28 96 6010 535-03 961965 7396 
CA 08 29 96 6010 535-02 961965 7396 
CR 08 28 96 6010 535-03 961965 7396 
PB.GFA 08 29 96 7421 534-07 961963 7396 
MG 08 28 96 6010 535-03 961965 7396 
HG 08 30 96 7470 534-06 961974 8488 
K 08 28 96 6010 535-03 961965 7396 
SE,GFA 08 28 96 7740 534-07 961963 7396 
AG 08 28 96 6010 535-03 961965 7396 
NA 08 29 96 6010 535-02 961965 7396 
DIG,AQ.HCL 08 28 96 3005 961965 7620 
DIG,AQ,GFA 08 28 96 3020 961963 7620 
BNA.8270.PNA 09 10 96 8270 537-14 96190 7616 
GAS.TPH.BTEX 08 26 96 8015M 536-23 965111 6843 
ANIONS,CL 08 25 96 300.0 533-23 960825 8488 
ANIONS,N03 08 25 96 300.0 533-23 960825 8488 
ANIONS,S04 08 25. 96 300.0 533-23 960825 8488 
ALK 08 27 96 310.1 533-29 9656 8804 
AS,GFA 08 28. 96 7060 534-07 961963 7396 
BA 08 28. 96 6010 535-03 961965 7396 
CD 08. 28. 96 6010 535-03 961965 7396 
CA 08. 29. 96 6010 535-02 961965 7396 
CR 08. 28. 96 6010 535-03 961965 7396 
PB,GFA 08. 29. 96 7421 534-07 961963 7396 
MG 08. 28. 96 6010 535-03 961965 7396 
HG 08. 30. 96 7470 534-06 961974 8488 

BC Analytical identification number for a 
particular piece of analytical equipment. 

BC Analytical employee identification number of 
analyst. 



§ ORDER PLACED FOR CLIENT: Brown and Caldwell Consultants 9608546 
BC ANALYTICAL : GLEN LAB : 14:40:34 12 SEP 1996 - P. 4 : 

AMPLES... SAMPLE DESCRIPTION.. DETERM 

608546*8 

1 

II 
fl 
fl 
II 
I 

,608546*9 

I 
Notes: Equipment 

ID.NO 

DETERM nATF METHOD EQUIP. BATCH.. 
ANALYZED 

BATCH.. 

K 08 .28 .96 6010 535-03 961965 
SE.GFA 08 .28 .96 7740 534-07 961963 
AG 08 .28 .96 6010 535-03 961965 
NA 08 .29 .96 6010 535-02 961965 
DIG,AQ.HCL 08 .28 .96 3005 961965 
DIG,AQ,GFA 08 .28 .96 3020 961963 
BNA.8270.PNA 09.05 .96 8270 537-11 96190 
GAS.TPH.BTEX 08 .26 .96 8015M 536-23 965111 
ANIONS,CL 08 .25 .96 300.0 533-23 960825 
ANIONS,N03 08 .25 96 300.0 533-23 960825 
ANIONS,S04 08 .25 .96 300.0 533-23 960825 
ALK 08 27 96 310.1 533-29 9656 
AS,GFA 08 .28 96 7060 534-07 961963 
BA 08 28 96 6010 535-03 961965 
CD 08 .28 96 6010 535-03 961965 
CA 08 29 96 6010 535-02 961965 
CR 08 .28 96 6010 535-03 961965 
PB,GFA 08 29 96 7421 534-07 961963 
MG 08 .28 96 6010 535-03 961965 
HG 08 30 96 7470 534-06 961974 
K 08 28 96 6010 535-03 961965 
SE,GFA 08 28 96 7740 534-07 961963 
AG 08 28 96 6010 535-03 961965 
NA 08 29 96 6010 535-02 961965 
DIG,AQ.HCL 08 28 96 3005 961965 
DIG,AQ,GFA 08 28 96 3020 961963 
BNA.8270.PNA 09.05 96 8270 537-11 96190 
GAS.TPH.BTEX 08 26 96 8015M 536-23 965111 
ANIONS.CL 08 25 96 300.0 533-23 960825 
ANIONS,N03 08 25 96 300.0 533-23 960825 
ANIONS,S04 08 25 96 300.0 533-23 960825 
ALK 08 27 96 310.1 533-29 9656 
AS,GFA 08 28 96 7060 534-07 961963 
BA 08 28 96 6010 535-03 961965 
CD 08 28 96 6010 535-03 961965 
CA 08.29 96 6010 535-02 961965 
CR 08 28 96 6010 535-03 961965 
PB,GFA 08 29 96 7421 534-07 961963 
MG 08 28 96 6010 535-03 961965 
HG 08 30. 96 7470 534-06 961974 
K 08 28 96 6010 535-03 961965 
SE,GFA 08 28. 96 7740 534-07 961963 
AG 08 28. 96 6010 535-03 961965 
NA 08. 29. 96 6010 535-02 961965 

BC Analytical identification number for a 
particular piece of analytical equipment. 

BC Analytical employee identification number of 
analyst. 

7396 
7396 
7396 
7396 
7620 
7620 
6750 
6843 
8488 
8488 
8488 
8804 
7396 
7396 
7396 
7396 
7396 
7396 
7396 
8488 
7396 
7396 
7396 
7396 
7620 
7620 
6750 
6843 
8488 
8488 
8488 
8804 
7396 
7396 
7396 
7396 
7396 
7396 
7396 
8488 
7396 
7396 
7396 
7396 

I 



ORDER PLACED FOR CLIENT: Brown and Caldwell Consultants 9608546 
BC ANALYTICAL : GLEN LAB : 14:40:34 12 SEP 1996 - P. 5 : 

308546*10 MW-10 

08546*11 MW-11 

fl 
fl 
II 

1 
I Notes: Equipment 

ID.NO 

DETERM DATF METHOD EQUIP. BATCH.. ID.NO 
ANALYZED 

BATCH.. ID.NO 

DIG,AQ.HCL 08 28 96 3005 961965 7620 
DIG,AQ,GFA 08 28 96 3020 961963 7620 
BNA.8270.PNA 09 05 96 8270 537 -11 96190 6750 
GAS.TPH.BTEX 08 26 96 8015M 536 -23 965111 6843 
ANIONS,CL 08 25 96 300.0 533 -23 960825 8488 
ANIONS,N03 08 25 96 300.0 533 -23 960825 8488 
ANIONS,S04 08 25 96 300.0 533 -23 960825 8488 
ALK 08 27 96 310.1 533 -29 9656 8804 
AS,GFA 08 28 96 7060 534 -07 961963 7396 
BA 08 28 96 6010 535 -03 961965 7396 
CD 08 28 96 6010 535 -03 961965 7396 
CA 08 29 96 6010 535 -02 961965 7396 
CR 08 28 96 6010 535 -03 961965 7396 
PB,GFA 08 29 96 7421 534 -07 961963 7396 
MG 08 28 96 6010 535 -03 961965 7396 
HG 08 30 96 7470 534 -06 961974 8488 
K 08 28 96 6010 535 -03 961965 7396 
SE.GFA 08 28 96 7740 534 -07 961963 7396 
AG 08 28 96 6010 535 -03 961965 7396 
NA 08 29 96 6010 535 -02 961965 7396 
DIG,AQ.HCL 08 28 96 3005 961965 7620 
DIG,AQ,GFA 08 28 96 3020 961963 7620 
BNA.8270.PNA 09 05 96 8270 537 -11 96190 6750 
GAS.TPH.BTEX 08 26 96 8015M 536 -23 965111 6843 
ANIONS.CL 08 25 96 300.0 533 -23 960825 8488 
ANIONS,N03 08 25 96 300.0 533 -23 960825 8488 
ANIONS,S04 08 25 96 300.0 533 -23 960825 8488 
ALK 08 27 96 310.1 533 -29 9656 8804 
AS,GFA 08 28 96 7060 534 -07 961963 7396 
BA 08 28 96 6010 535 -03 961965 7396 
CD 08 28 96 6010 535 -03 961965 7396 
CA 08 29 96 6010 535 -02 961965 7396 
CR 08 28 96 6010 535 -03 961965 7396 
PB,GFA 08 29 96 7421 534 -07 961963 7396 
MG 08 28 96 6010 535 -03 961965 7396 
HG 08 30 96 7470 534 -06 961974 8488 
K 08 28 96 6010 535 -03 961965 7396 
SE.GFA 08 28. 96 7740 534 -07 961963 7396 
AG 08 28 96 6010 535--03 961965 7396 
NA 08 29. 96 6010 535--02 961965 7396 
DIG,AQ.HCL 08 28 96 3005 961965 7620 
DIG,AQ,GFA 08 28. 96 3020 961963 7620 
BNA.8270.PNA 09 10. 96 8270 537--14 96192 7616 
GAS.TPH.BTEX 08 26. 96 8015M 536--23 965111 6843 

BC Analytical identification number for a 
particular piece of analytical equipment. 

BC Analytical employee identification number of 
analyst. 

1 



M: ORDER PLACED FOR CLIENT: Brown and Caldwell Consultants 9608546 : BC ANALYTICAL : GLEN LAB : 14:40:34 12 SEP 1996 - P. 6 : 

IsAMPLES... SAMPLE DESCRIPTION.. DETERM DATE METHOD EQUIP. BATCH.. ID.NO 
i l ANALYZED 

f»608546*12 EB-1 GAS.TPH.BTEX 08.26.96 8015M 536-23 965111 6843 
P608546*13 Trip Blank GAS.TPH.BTEX 08.27.96 8015M 536-23 965112 8171 

fl 
11 
II 

fl 

II 

I 

B Notes: Equipment = BC Analytical identification number for a 
particular piece of analytical equipment. 

I
ID.NO = BC Analytical employee identification number of 

analyst. 

II 
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f| SURROGATE RECOVERIES : 
m . BC ANALYTICAL : GLEN LAB : 14:41:12 12 SEP 1996 - P. 1 : 

ilETHOD ANALYTE BATCH ANALYZED REPORTED TRUE %REC FLAG LCL UCL 

)608546*1 

5270 

3015M 

1608546*2 

8270 

3015M 

1608546*3 

8270 

1̂ 608546*4 

8015M 

8270 

fl 
8015M 

608546*5 

5270 

8015M 

9608546*6 

1270 

3015M 

Nitrobenzene-d5 96190 09/10/96 47.9 50.0 96 35 114 
2-Fluorobiphenyl 96190 09/10/96 39.7 50.0 79 43 116 
Terphenyl-d14 96190 09/10/96 55.2 50.0 110 33 141 
a,a,a-Trifluorotoluene 

9 

Re965111 08/26/96 461 500 92 85 118 

£ 

Nitrobenzene-d5 96190 09/05/96 38.4 50.0 77 35 114 
2-Fluorobiphenyl 96190 09/05/96 30.9 50.0 62 43 116 
Terphenyl-dl4 96190 09/05/96 49.3 50.0 99 33 141 
a,a,a-Tri f1uorotoluene 

-j 

Re965111 08/26/96 52.0 50.0 104 85 118 

J 

Nitrobenzene-d5 96190 09/10/96 38.6 50.0 77 35 114 
2-Fluorobiphenyl 96190 09/10/96 32.0 50.0 64 43 116 
Terphenyl-dl4 96190 09/10/96 47.1 50.0 94 33 141 
a,a,a-Trifluorotoluene 

A 

Re965112 08/27/96 448 500 90 85 118 

4 

Nitrobenzene-d5 96190 09/10/96 1.15 50.0 2 Q 35 114 
2-Fluorobiphenyl 96190 09/10/96 33.4 50.0 67 43 116 
Terphenyl-d14 96190 09/10/96 37.8 50.0 76 33 141 
a,a,a-Tri fluorotoluene 

c 

Re965111 08/26/96 225 250 90 85 118 

0 

Nitrobenzene-d5 96190 09/05/96 31.1 50.0 62 35 114 
2-Fluorobiphenyl 96190 09/05/96 31.3 50.0 63 43 116 
Terphenyl-d14 96190 09/05/96 48.2 50.0 96 33 141 
a,a,a-Trifluorotoluene 

c. 

Re965111 08/26/96 44.7 50.0 89 85 118 

0 

Nitrobenzene-d5 96190 09/10/96 2.30 50.0 5 Q 35 114 
2-Fluorobiphenyl 96190 09/10/96 23.6 50.0 47 43 116 
Terphenyl-d14 96190 09/10/96 35.7 50.0 71 33 141 
a,a,a-Tri f1uorotoluene Re965111 08/26/96 59.1 50.0 118 85 118 

•J608546*7 

0527O Nitrobenzene-d5 96190 
2-Fluorobiphenyl 96190 
Terphenyl-dl4 96190 

08O15M a,a,a-Trifluorotoluene Re965111 

9608546*8 

§270 Nitrobenzene-d5 96190 
2-Fluorobiphenyl 96190 
Terphenyl-dl4 96190 

J3015M a,a,a-Trifluorotoluene Re965111 

09/05/96 32 4 50 .0 65 35 114 
09/05/96 29 4 50 .0 59 43 116 
09/05/96 52 3 50 0 105 33 141 
08/26/96 45 1 50 0 90 85 118 

09/05/96 32 4 50 0 65 35 114 
09/05/96 29 5 50 0 59 43 116 
09/05/96 54 6 50 0 109 33 141 
08/26/96 45 5 50 0 91 85 118 

•flMHMIWNfl 



SURROGATE RECOVERIES : 

ETHOD ANALYTE 

608546*9 

8270 Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-d14 

'015M a, a, a-Tri f l uorotol uene 

608546*10 

8270 Nitrobenzene-d5 

I 2-Fluorobiphenyl 
Terphenyl-dl4 

015M a,a,a-Tri f luorotoluene 

608546*11 

8270 Nitrobenzene-d5 

B 2-Fluorobiphenyl 
Terphenyl-dl4 

8015M a,a,a-Tri f luorotoluene 

II 608546*12 
015M a,a,a-Trifluorotoluene 

508546*13 

015M a,a,a-Tri f luorotoluene 

:41:26 12 SEP 1996 - P. 2 

BATCH ANALYZED REPORTED TRUE %REC FLAG LCL UCL 

96190 09/05/96 40 0 50.0 80 35 114 
96190 09/05/96 33 9 50.0 68 43 116 
96190 09/05/96 62 2 50.0 124 33 141 

Re965111 08/26/96 52 0 50.0 104 85 118 

96190 09/05/96 36 3 50.0 73 35 114 
96190 09/05/96 27 9 50.0 56 43 116 
96190 09/05/96 51 0 50.0 102 33 141 

Re965111 08/26/96 45 2 50.0 90 85 118 

96192 09/10/96 47 0 50.0 94 35 114 
96192 09/10/96 44 9 50.0 90 43 116 
96192 09/10/96 51.8 50.0 104 33 141 

Re965111 08/26/96 44 9 50.0 90 85 118 

Re965111 08/26/96 44 5 50.0 89 85 118 

Re965112 08/27/96 45 5 50.0 91 85 118 

fl 
II 
II 
1 

1 
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APPENDIX C 

LABORATORY ANALYTICAL REPORTS 
AIR SAMPLES 

W:\BJSERV\2832\008R.DOC 

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



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TEXAS 77054 
PHONE (713) 660-0901 

Southern Petroleum Laboratories, Inc. 

Certificate of Analysis Number: 96-08-C25 

Approved for Release by: 

J 

&A-,L ^ 
Siok Hong Chen, Project Manager Date: 

Greg Grandits 
Laboratory Director 

Idelis Williams 
Quality Assurance Officer 

The attached analytical data package may not be reproduced except in full without the express written approval of this laboratory. 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

CASE NARRATIVE 

WORK ORDER NO.:9608C25 

Southern Petroleum Laboratories (SPL) i s pleased t o present 
the r e s u l t s of l a b o r a t o r y analyses t o Brown & Caldwell. An a i r 
sample was received at our l a b o r a t o r y on August 26, 1996. The 
f o l l o w i n g i s a b r i e f n a r r a t i v e of the Laboratory analyses. 

The sample was analyzed f o r BTEX & TPH. There were no 
dev i a t i o n s from the methods. 

The r e l a t i v e percent d i f f e r e n c e between the blank m a t r i x spike 
and m a t r i x spike d u p l i c a t e was outside the c o n t r o l l i m i t s . The 
r e s u l t s were reported since Laboratory Control Sample e x h i b i t 
e x c e l l e n t spike recovery. A l l of the other q u a l i t y c o n t r o l data 
was w i t h i n l i m i t s . 

Please r e f e r t o t h i s p r o j e c t by SPL 9608C25 t o expedite any 
f u r t h e r discussions. I w i l l be happy t o address any questions or 
concern you may have. 

Siok Hong Chen 
Proj e c t Manager 



1 
C e r t i f i c a t e o f A n a l y s i s No. H9-9608C25 

HOUSTON LABORATORY 
6880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
Q 1 PHONE (713) 660-0901 

Brown and Caldwell 
1415 Louisianna 
Houston, TX 77002 
ATTN: Myna Dehnert DATE: 09/06/96 

0 

PROJECT: BJ Hobbs 
SITE: New Mexico 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: Effluent-8/23/96-1 

PROJECT NO: 
MATRIX: 

DATE SAMPLED: 
DATE RECEIVED: 

2832.11 
AIR 
08/23/96 
08/26/96 

08 : 00 : 00 

H 

» 

0 
fl 
fl 
fl 
fl 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION UNITS 

LIMIT 
BENZENE ND 5.0 P ppm 
TOLUENE 12 5.0 P ppm 
ETHYLBENZENE ND 5.0 P ppm 
TOTAL XYLENE ND 5.0 P ppm 
TOTAL VOLATILE AROMATIC HYDROCARBONS 12 ppm 
METHOD 5030/8020 ( M o d i f i e d ) * * * 
Analyzed by: DAO 

Date: 08/30/96 

T o t a l P etroleum Hydrocarbons 200 25 ppm 
Method M o d i f i e d 8015A A i r * * * 
A nalyzed by: DAO 

Date: 08/30/96 09:32:00 

ND - Not d e t e c t e d . (P) -P r a c t i c a l Q u a n t i t a t i o n L i m i t 

Notes: *Ref: Methods f o r Chemical A n a l y s i s o f Water and Wastes, 1983, EPA 
**Ref: Standard Methods f o r E x a m i n a t i o n o f Water & Wastewater, 1 8 t h ed. 

***Ref: Test Methods f o r E v a l u a t i n g S o l i d Waste, EPA SW846, 3 r d Ed. 

II 
II 
II 

QUALITY ASSURANCE: These analyses are performed i n accordance 
w i t h EPA gui d e l i n e s f o r q u a l i t y assurance. 



QUALITY CONTROL 
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* SPL BATCH QUALITY CONTROL REPORT 

METHOD 8015 (Modified) 

PAGE 

Batch I d : HP P960829020000 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TEXAS 77054 
PHONE (713) 660-0901 

B L A N K S P I K E S 

S P I K E Sample Spike Matrix Spike M a t r i x Spike MS/MSD QC L i m i t s ! * * ) 

C O M P O U N D S Results Added D u p l i c a t e R e l a t i v e % Advisory) 

Result Recovery Result Recovery D i f f e r e n c e RPD 

<2> <3> <I> <4> <1> <S> Max. Recovery Range 

TPHAIR ND 200 83 41. 5 88 44 . 0 5 . 85 30 20 - 150 

II 

A n a l y s t : DAO 

Sequence Date: 08/30/96 

Method Blank F i l e ID: 

Sample F i l e ID: 

Blank Spike F i l e ID: PPH6523.TX0 

M a t r i x Spike F i l e ID: 

Ma t r i x Spike D u p l i c a t e F i l e ID: 

* = Values Outside QC Range 

NC = Not Calc u l a t e d (Sample exceeds spike by f a c t o r of 4 or more) 

ND = Not Detected/Below D e t e c t i o n L i m i t 

% Recovery =• (( <1> - <2> ) / <3> ] x 100 

R e l a t i v e Percent D i f f e r e n c e = |(<4> - <5> | / [(<4> + <5> ) x 0.5] x 100 

(**) - Source: Temporary l i m i t s 

D 
El 
II 
II 

II 
II 
II 
II 

SAMPLES IN BATCH(SPL ID) 9608B29-01A 9608B29-07A 9608B29-04A 9608C50-01A 

9S08E38-01A 9608E65-01A 9608F00-01A 9608D56-01A 

9608D76-02A 9608C50-02A 9608D59-01A 9608C25-01A 

9608B29-06A 9608D57-01A 

II 
WMttllH MBBMHHM MMIli— 



* SPL BATCH QUALITY CONTROL REPORT 

METHOD 5030/8020 (Modified) 

M a t r i x : A i r 

U n i t s : ppm 

PAGE 

HP P960829070300 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TEXAS 77054 
PHONE (713) 560-0901 

B L A N K S P I K E S 

S P I K E Sample Spike Matrix Spike Matrix Spike MS/MSD QC L i m i t s ( * * ) 

C O M P O U N D S Results Added D u p l i c a t e R e l a t i v e % ^Advisory) 

Result Recovery Result Recovery D i f f e r e n c e RPD 

<2> <3> <1> <4> <1> <5> Max. Recovery Range 

BENZENE ND 20 11 55.0 13 65 . 0 16 . 7 30 20 - 150 

TOLUENE ND 20 12 60.0 14 70.0 15.4 30 20 - 150 

ETHYLBENZENE ND 20 12 60 . 0 15 75 . 0 22 .2 30 20 - 150 

0 XYLENE ND 20 11 55 . 0 15 75 . 0 30.8 * 30 20 - 150 

M & P XYLENE ND 40 10 25 . 0 13 32.5 26 .1 30 20 - 150 

fl 

fl 
fl 
fl 
II 
fl 
II 
fl 
II 
II 

A n a l y s t : DAO 

Sequence Date: 08/30/96 

Method Blank F i l e ID: 

Sample F i l e ID: 

Blank Spike F i l e ID: P_H6523.TX0 

M a t r i x Spike F i l e ID: 

M a t r i x Spike D u p l i c a t e F i l e ID: 

* = Values Outside QC Range 

NC = Not Ca l c u l a t e d (Sample exceeds spike by f a c t o r of 4 or more) 

ND = Not Detected/Below D e t e c t i o n L i m i t 

% Recovery = [( <1> - <2> ) / <3> ] x 100 

R e l a t i v e Percent D i f f e r e n c e = |(<4> - <5> | / [(<4> + <5> ) x 0.5] x 100 

{**) = Source: Temporary L i m i t s 

SAMPLES IN BATCH(SPL I D ) : 9608E38-01A 9608E65-01A 96O8F0O-01A 9608D57-01A 

9608D56-01A 9608D76-02A 9608C50-02A 9608D59-01A 

9608C25-01A 9608E15-03A 
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SPL Houston Environmental Laboratory 

Sample Login Checklist 

Date: Time: 

I 
I 

SPL Sample ID: 

1 
Yes No 

1 Chain-of-Custodv (COC) form is present. y 

2 COC is properly completed. y 
3 If no, Non-Conformance Worksheet has been completed. 

4 Custody seals are present on the shipping container. 

5 If yes, custody seals are intact. 

6 All samples are tagged or labeled. y 

7 If no, Non-Conformance Worksheet has been completed. 

8 Sample containers arrived intact y 
9 Temperature of samples upon arrival: 

c 
10 Method of sample delivery to SPL: SPL Delivery 

Client Delivery 

FedEx Delivery (airbill #) 

Other: 

11 Method of sample disposal: SPL Disposal y 
HOLD 

Return to Client 
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SPL Houston Environmental Laboratory 

Sample Login Checklist 

Date: Time: 

SPL Sample ID: 

1 Yes No 

1 Chain-of-Custody (COC) form is present. y 

2 COC is properly completed. y 
3 If no, Non-Conformance Worksheet has been completed. 

4 Custody seals are present on the shipping container. y 

5 If yes, custody seals are intact. 

6 All samples are tagged or labeled. y 

7 If no, Non-Conformance Worksheet has been completed. 

8 Sample containers arrived intact y 
9 Temperature of samples upon arrival: 

c 
10 Method of sample delivery to SPL: SPL Delivery Method of sample delivery to SPL: 

Client Delivery 

FedEx Delivery (airbill #) 

Other: 

11 Method of sample disposal: SPL Disposal y 

HOLD 

Return to Client 

fl 
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1.0 INTRODUCTION 

Brown and Caldwell conducted the field activities associated with the May 1996 quarterly 

groundwater sampling event at BJ Services Company, U.S.A. (BJ Services) facility located at 2708 

West County Road, in Hobbs, New Mexico. The facility layout is shown on Figure 1. 

The facility formerly operated an above-grade on-site fueling system. Subsurface contamination 

near the fueling system was first detected by the New Mexico Oil Conservation Division (OCD) 

during an on-site inspection on February 7, 1991. The fueling system was taken out of operation in 

July 1995. The fueling system comprised one, 22,500 gallon diesel aboveground storage tank 

(AST) and one, 5,500 gallon AST. The New Mexico Oil Conservation Division (OCD) requires 

quarterly groundwater monitoring for hydrocarbon constituents, as the result of the diesel fuel 

release. A site chronology detailing the history of the fueling system, the groundwater recovery 

system, and previous sampling events is presented in Table 1. 

During the May 1996 sampling event, groundwater samples were collected and analyzed for total 

benzene, ethylbenzene, toluene, and total xylene (BETX). This report presents the results of the 

groundwater sampling event conducted for BJ Services and includes a description of the field 

activities and a summary of the analytical results. Also included is a groundwater potentiometric 

surface map and hydrocarbon distribution map. 
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2.0 GROUNDWATER SAMPLING AND ANALYSES 

On May 31, 1996 Brown and Caldwell purged and sampled the groundwater monitoring wells to 

determine concentrations of dissolved-phase hydrocarbons in the groundwater at the facility. The 

following sections describe the activities conducted during this sampling event. 

2.1 Groundwater Measurements and Sampling 

A total of 10 monitoring wells were sampled during the quarterly sampling event. A Site Map 

depicting the locations of the monitoring wells is presented as Figure 1. As noted in previous 

sampling reports, monitoring well MW-2 can not be located and is assumed to have been destroyed 

during facility activities such as grading. 

Groundwater level measurements were obtained from all monitoring wells prior to purging and 

sampling the wells. The groundwater levels were obtained with an oil/water interface probe and 

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

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

towards the southeast with a hydraulic gradient of 0.005 ft/ft. A Potentiometric Surface Map is 

presented in Figure 2. Phase-separated hydrocarbons were detected in monitoring wells MW-1 and 

MW-4 with thickness ranging from a sheen to 0.01 feet during the previous quarterly monitoring 

event in March, 1996. Currently, no phase-separated hydrocarbons were detected. The absence of 

phase-separated hydrocarbons in monitoring wells MW-1 and MW-4 is attributed to the operation 

of the biosparging remediation system. 

Groundwater samples were collected from all monitoring wells on May 31, 1996. The samples 

were collected after purging the wells with a submersible pump to remove at least three well 

volumes or until the well became dry. Field parameter measurements for pH, conductivity, and 

temperature were collected after each well volume was purged. Two consecutive readings within 

five percent were used to indicate that groundwater had stabilized. The parameters in each 
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monitoring well typically stabilized after two well volumes had been removed; however, at least 

three well volumes were removed from each well. 

Following recovery, the groundwater samples were collected from each monitoring well using a 

new, 3-foot long, 1/2-inch I.D., disposable polyethylene bailer. Each sample was transferred to 

laboratory prepared, clean glass and/or plastic containers sealed with Teflon®-lined lids; labeled; 

and placed on ice in an insulated cooler for shipment via overnight courier to BC Analytical in 

Glendale, California. Each cooler was accompanied by completed chain-of-custody 

documentation. 

Additional groundwater parameters were measured to assess the potential for natural attenuation 

purposes during the purging and sampling activities. These parameters were dissolved oxygen and 

dissolved ferrous iron. All field parameter readings were recorded in the field log book and are 

listed on the Groundwater Sampling Forms included in Appendix A. The field screening results for 

groundwater samples are presented on Table 3. 

All field measurement equipment was decontaminated prior to and after each use. 

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

detergent and rinsing with deionized (DI) water. Purged water and excess water generated by 

equipment cleaning operations was placed into 55-gallon drums and transferred to the on-site drum 

staging area located in the northeast corner of the facility for classification and future disposal by BJ 

Services. 

2.2 Results of Groundwater Analyses 

Groundwater samples collected during this sampling event were analyzed for benzene, 

ethylbenzene, toluene, and total xylenes (BETX) by EPA Method 8020 and total petroleum 

hydrocarbons (TPH) by EPA Method 8015 Modified. Total concentrations of BETX constituents 

above the laboratory detection limit were reported in 9 of the 10 groundwater samples obtained 

during this sampling event. Total benzene concentrations ranged from below the method detection 
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limit of 0.3 micrograms per liter (ug/L) in MW-8 to 1,100 ug/L in MW-1. Total BETX 

concentrations ranged from below the method detection limit of 0.6 ug/L in MW-8 to 8,070 (ig/L in 

MW-3. TPH concentrations ranged from below the detection limit of 0.100 milligrams per liter 

(mg/L) to 15 mg/L in MW-6. A cumulative summary of analytical results for groundwater samples 

is included as Table 4. A benzene concentration map is included as Figure 3. Figure 4 illustrates 

the distribution of selected target analytes, which include benzene, total BETX, and TPH. The 

laboratory analytical reports and chain of custody record are included in Appendix B. 

W:\BJSERV\2832\007R.DOC 

" Use or disclosure of data contained on this sheet is suhject to the restriction specified at the beginning of this document. 

4 



3.0 REMEDIATION SYSTEM 

Brown and Caldwell submitted a Remedial Action Plan (RAP) to the New Mexico OCD in May 

1994. Based on the results from previous investigations conducted by Brown and Caldwell and 

Roberts/Schornick and Associates, Inc. (RSA), Brown and Caldwell recommended the installation 

of a biosparging system. The biosparging system simultaneously treats contaminants in the soil 

residual (adsorbed phase) and in the soil moisture (dissolved phase), and removes the volatile 

contaminants. The biosparging system operates by injecting air into the saturated zone and 

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

flushing of air through the saturated zone increases the dissolved oxygen concentration in the 

groundwater and the soil moisture in the capillary fringe and vadose zone. The higher dissolved 

oxygen content facilitates indigenous microorganisms to accelerate biodegradation of the 

contaminants. The flushing of the air also strips the volatile and semivolatile contaminants. 

The OCD approved the RAP on August 11,1994. The installation of the biosparging system was 

conducted between August 2 through 24, 1995. A total of nineteen combined injection/extraction 

wells, 3 vacuum extraction wells, associated piping, and one extraction blower and one injection 

blower were installed. The biosparaging system layout is presented in Figure 5. The vapors 

recovered during the extraction process are discharged to the atmosphere in accordance with the 

State of New Mexico Air Quality Regulations. 

During system operations, blower operating parameters, such as flow rate, pressure, and vapor 

temperature are monitored and recorded on the System Operation Data Sheets included in 

Appendix C. An effluent air sample is collected on a monthly basis from the recovered vapors to 

monitor the bioremediation process and emission rate. A summary of the analytical results for the 

air emissions is included as Table 5. The laboratory analytical reports and chain-of-custody 

documentation are included in Appendix D. 

W:\BJSERV\2832\007R.DOC 

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

5 



Since the biosparging system has been in operation, the vapor extraction system has operated at an 

average flow of 125 cfm at 100°F. The air injection system has operated at an average flow of 28 

cfm at 4.5 psig, 160°F. Monthly air samples have been collected and analyzed for total petroleum 

hydrocarbons (TPH) using EPA Method 8015 (modified) and total volatile aromatic hydrocarbons, 

benzene, ethylbenzene, toluene, and total xylene (BETX) using EPA Method 4030/8020 

(modified). The total BETX emissions for the third quarter ranged from 0.17 lb/hour to 0.18 

lb/hour and TPH emissions ranged from 1.20 lb/hour to 1.49 lb/hour. 

W:\BJSERV\2832\007R.DOC g 

"Use or disclosure of data contained on this sheet is suhject to the restriction specified at the beginning of this document. " 



4.0 CONCLUSIONS AND RECOMMENDATIONS 

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

quarterly groundwater sampling event. 

4.1 Conclusions 

• Groundwater flow remains to the east with an average hydraulic gradient of 0.005 ft/ft. 

• Free product thickness has continuously decreased in MW-1 and MW-4 since November 
1995. Currently, there is no free product in MW-1 and MW-4. 

• Total BETX concentrations have decreased in monitor wells MW-1, MW-4, MW-6, MW-
9, and MW-10. However, total BTEX concentrations have increased in monitor wells 
MW-3, MW-5, MW-7 and MW-11. These short term variations in the BTEX 
concentrations are expected during the operation of the biosparging system. It is difficult to 
derive long term conclusions from such variations. Continued quarterly groundwater 
monitoring is recommended to understand the variations in BTEX concentrations. 

• Benzene concentrations in monitor well MW-8 is below the New Mexico Water Quality 
Control Commission standard of 0.01 mg/L. 

4.2 Recommendations 

Continue the quarterly groundwater sampling program and the operation and maintenance 
of the biosparging system. 
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TABLE 1 
SITE CHRONOLOGY 

BJ SERVICES COMPANY, U.S.A. 
HOBBS, NEW MEXICO 

DATE ACTIVITY 
February 7, 1991 The State of New Mexico Oil Conservation Division (OCD) conducted an 

on-site inspection, including sampling of the on-site fresh water well. 
August 6, 1991 OCD requests submittal of an investigation work plan. 
September 5, 1991 Roberts/Schornick and Associates, Inc. (RSA) submits Technical Work 

Plan for soil and groundwater investigation to the OCD. 
November 15, 1991 The OCD approves Technical Work Plan submitted by RSA. 
December 16, 1991 RSA samples the fresh water well. Analytical results are submitted to the 

OCD. 
February 21, 1992 Western samples the fresh water well. Analytical results are submitted to 

the OCD. 
July 29 - August 10, 1992 Brown and Caldwell conducts a soil and groundwater investigation 

according to the approved Technical Work Plan. Investigation included 
drilling and sampling 9 soil borings, sampling 6 hand-augered soil borings, 
the installation and sampling of 5 monitoring wells, and the sampling of the 
fresh water well. 

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

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

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

April 15, 1993 Brown and Caldwell installs off-site monitoring well. 
April 22, 1993 Brown and Caldwell samples off-site monitoring well. 
May 27, 1993 Brown and Caldwell submits a letter report documenting the installation and 

sampling of the off-site monitoring well to the OCD. 
June 2, 1993 Brown and Caldwell conducts a short-term aquifer test using the fresh water 

well at the facility. 
June 8, 1993 USTank Management, Inc. Conducts 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) requests to sample the off-site 
monitoring well. ENSR is the environmental consultant of the adjacent 
property owner on which the off-site well is located. 

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

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

August 16-19, 1993 Brown and Caldwell installed 2 additional downgradient monitoring wells. 
Brown and Caldwell sampled each of the existing monitoring and the newly 
installed monitoring wells. 

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

May 6, 1994 Remedial Action Plan (RAP) submitted to the OCD. 
August 11, 1994 RAP approved by the OCD. 
May 3, 1995 Brown and Caldwell conducted quarterly groundwater sampling event. 
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TABLE 1 (CONTINUED) 
SITE CHRONOLOGY 

BJ SERVICES COMPANY, U.S.A. 
HOBBS, NEW MEXICO 

DATE ACTIVITY 
July 31, 1995 Brown and Caldwell conducted quarterly groundwater sampling event. 
August 2-9, 1995 Installation of biosparging system initiated. Nineteen combined 

injection/extraction wells and three vacuum extraction wells installed. 
August 14-26, 1995 Remedial Construction Services, Inc. (RCS) began construction of the 

biosparging system. 
September 19, 1995 Began operation of the extraction portion of the biosparging system. 
November 13, 1995 Began operation of the injection portion of the biosparging system. 
November 14, 1995 Brown and Caldwell conducted quarterly groundwater sampling event. 
February 23, 1996 Brown and Caldwell conducted quarterly groundwater sampling event. 
May 31, 1996 Brown and Caldwell conducted quarterly groundwater sampling event. 
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Table 2 

Cumulative Groundwater Elevation Data 

BJ Services Company, U.S.A. 

Hobbs, New Mexico 

Well ID Date Measured 
Top of Casing 
Elevation (ft) 

(relative) 

Depth to Water ^ ^ V , 
( 1 ) Hydrocarbon from 

TOC (ft) 
from TOC (ft)( 

Hydrocarbon 
Thickness (ft) 

Potentiometric Surface 
Elevation (ft) 

MW-1 August 10, 1992 
February 9, 1993 
August 18, 1993 
January 26, 1994 

May 3, 1995 
July 31, 1995 

November 14, 1995 
February 23, 1996 

May 31, 1996 

101.44 
101.44 
101.44 
101.44 
101.44 
101.44 
101.44 
101.44 
101.44 

53.22 
53.03 
53.10 
53.31 
54.64 
54.14 
53.69 
54.32 
54.14 

None 
None 
None 
None 
54.44 
None 
None 
None 
None 

0.00 
0.00 
0.00 
0.00 
0.20 
0.00 
0.00 
0.00 
0.00 

48.22 
48.41 
48.34 
48.13 
46.80 
47.30 
47.75 
47.12 
47.30 

MW-2 August 10, 1992 
February 9, 1993 
August 18, 1993 
January 26, 1994 

May 3, 1995 

101.5 
98.75 
98.75 
98.75 
98.75 

52.82 
49.60 
49.71 
49.97 

None 
None 
None 
None 

0.00 
0.00 
0.00 
0.00 

Well destroyed(,) 

48.68 
49.15 
49.04 
48.78 

MW-3 August 10, 1992 
February 9, 1993 
August 18, 1993 
January 26, 1994 

May 3, 1995 
July 31, 1995 

November 14, 1995 
February 23, 1996 

May 31, 1996 

101.44 
101.44 
101.44 
101.44 
101.44 
98.76 
98.76 
98.76 
98.76 

52.99 
52.72 
52.82 
53.05 
54.31 
51.24 
51.10 
51.68 
51.45 

None 
None 
None 
None 
None 
None 
None 
None 
None 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

48.45 
48.72 
48.62 
48.39 
47.13 
47.52 
47.66 
47.08 
47.31 

MW-4 August 10, 1992 
February 9, 1993 
August 18, 1993 
January 26, 1994 

May 3, 1995 
July 31, 1995 

November 14, 1995 
February 23, 1996 

May 31, 1996 

99.33 
99.33 
99.33 
99.33 
99.33 
99.33 
99.33 
99.33 
99.3 

50.55 
50.26 
50.38 
50.90 
51.51 
51.74 
51.03 
51.65 
51.48 

None 
None 
None 
50.60 
51.06 
51.48 
None 

SHEEN 
None 

0.00 
0.00 
0.00 
0.30 
0.45 
0.26 
0.00 
0.01 
0.00 

48.78 
49.07 
48.95 
48.43 
47.82 
47.59 
48.30 
47.68 
47.82 

MW-5 August 10, 1992 
February 9, 1993 
August 18, 1993 
January 26, 1994 

May 3, 1995 
July 31, 1995 

November 14, 1995 
February 23, 1996 

May 31, 1996 

101.85 
101.85 
101.85 
101.85 
101.85 
101.85 
101.85 
101.85 
101.85 

52.38 
52.06 
52.16 
52.50 
53.57 
53.27 
52.83 
53.57 
53.16 

None 
None 
None 
None 
None 
None 
None 
None 
None 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

49.47 
49.79 
49.69 
49.35 
48.28 
48.58 
49.02 
48.28 
48.69 

MW-6 February 9, 1993 
August 18, 1993 
January 26, 1994 

May 3, 1995 
July 31, 1995 

November 14, 1995 
February 23, 1996 

May 31, 1996 

99.25 
99.25 
99.25 
99.25 
99.25 
99.25 
99.25 
99.25 

50.58 
50.78 
51.00 
52.63 
51.90 
51.19 
52.10 
51.76 

None 
None 
None 
None 
None 
None 
None 
None 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

48.67 
48.47 
48.25 
46.62 
47.35 
48.06 
47.15 
47.49 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Well ID Date Measured 
Top of Casing 
Elevation (ft) 

(relative) 

Depth to Water 
from TOC (ft) 

Depth to 
Hydrocarbon from 

TOC (ft) 

Hydrocarbon 
Thickness (ft) 

Potentiometric Surface 
Elevation (ft) 

MW-7 February 9, 1993 98.96 50.53 None 0.00 48.43 
August 18, 1993 98.96 50.74 None 0.00 48.22 
January 26, 1994 98.96 51.01 None 0.00 47.95 

May 3, 1995 98.96 52.25 None 0.00 46.71 
July 31, 1995 98.96 51.92 None 0.00 47.04 

November 14, 1995 98.96 51.48 None 0.00 47.48 
February 23, 1996 98.96 52.15 None 0.00 46.81 

May 31, 1996 98.96 51.78 None 0.00 47.18 

MW-8 February 9, 1993 99.12 50.48 None 0.00 48.64 
August 18, 1993 99.12 50.67 None 0.00 48.45 
January 26, 1994 99.12 50.96 None 0.00 48.16 

May 3, 1995 99.12 52.15 None 0.00 46.97 
July 31, 1995 99.12 51.77 None 0.00 47.35 

November 14, 1995 99.12 51.37 None 0.00 47.75 
February 23, 1996 99.12 52.17 None 0.00 46.95 

May 31, 1996 99.12 51.55 None 0.00 47.57 

MW-9 April 22, 1993 99.18 49.73 None 0.00 49.45 
July 15, 1993 99.18 49.65 None 0.00 49.53 

August 18, 1993 99.18 49.85 None 0.00 49.33 
January 26, 1994 99.18 50.02 None 0.00 49.16 

May 3, 1995 99.18 51.35 None 0.00 47.83 
July 31, 1995 99.18 50.97 None 0.00 48.21 

November 14, 1995 99.18 50.43 None 0.00 48.75 
February 23, 19% 99.18 51.12 None 0.00 48.06 

May 31, 1996 99.18 50.89 None 0.00 48.29 

MW-10 August 18, 1993 98.9 51.54 None 0.00 47.36 
January 26, 1994 98.9 51.90 None 0.00 47.00 

May 3, 1995 98.9 52.97 None 0.00 45.93 
July 31, 1995 98.9 52.87 None 0.00 46.03 

November 14, 1995 98.9 52.51 None 0.00 46.39 
February 23, 1996 98.9 53.05 None 0.00 45.85 

May 31, 1996 98.9 52.79 None 0.00 46.11 

MW-11 August 18, 1993 98.82 51.92 None 0.00 46.90 
January 26, 1994 98.92 52.32 None 0.00 46.60 

May 3, 1995 98.92 53.38 None 0.00 45.54 
July 31, 1995 98.92 53.35 None 0.00 45.57 

November 14, 1995 98.92 52.96 None 0.00 45.96 
February 23, 1996 98.92 53.50 None 0.00 45.42 

31-May-96 98.92 53.25 None 0.00 45.67 

Notes: (1) All measurements are recorded to the nearest 0.01 foot units. 
(2) MW-2 could not be located and is assumed destroyed. 
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Table 4 
Cumulative Results of Analysis for Groundwater Samples 

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

Well ID Sampling Benzene'" Toluene1" Ethylbenzene'" Xylenes'" Total BTEX T p H ( 2 ) 

Date (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (mg/L) 

MW-1 10-Aug-92 5,550 12,090 2,160 7,370 27,170 NA <3) 

9-Feb-93 2,100 6,500 1,300 7,400 17,300 NA 

19-Aug-93 3,200 7,300 1,200 3,700 15,400 NA 

27-Jan-94 1,930 4,580 672 2,390 9,572 NA 

3-May-95 Not Sampled - Phase-Separated Hydrocarbons Present 

l-Aug-95 390 1,300 230 800 2,720 5.7 

15-Nov-95 880 1,800 300 970 3,950 6.8 

23-Feb-96 1,500 3,700 620 2,200 8,020 21 

31-May-96 1,100 1,700 380 990 4,170 7.5 

MW-2 10-Aug-92 14.9 <4.0 <4.0 <4.0 14.9 NA 

9-Feb-93 <2.0 <2.0 <2.0 <6.0 ND' 5 ' NA 

19-Aug-93 100 12 3 13 128.0 NA 

27-Jan-94 <1.0 1.2 2 2.5 5.7 NA 

3-May-95 Well Destroyed 

MW-3 10-Aug-92 304.9 2,099 6,760 1,586 10,749.9 NA 

9-Feb-93 130 <10.0 <10.0 190 320 NA 

19-Aug-93 560 3,100 630 1,900 6,190 NA 

27-Jan-94 1,070 5,380 510 3,120 10,080 NA 

4-May-95 770 3,300 470 1,800 6,340 NA 

l-Aug-95 490 2,900 890 1,600 5,880 14 

15-Nov-95 250 1,000 180 440 1,870 2.9 

23-Feb-96 120 810 170 560 1,660 4 

31-May-96 670 3,900 1200 2,300 8,070 15 

MW-4 10-Aug-92 2,594 10,360 2,160 6,740 21,854 NA 

9-Feb-93 5,200 15,000 2,200 10,000 32,400 NA 

19-Aug-93 3,000 12,000 <2,000 7,000 22,000 NA 

27-Jan-94 Not Sampled - Phase-Separated Hydrocarbons Present 

3-May-95 Not Sampled - Phase-Separated Hydrocarbons Present 

l-Aug-95 5,700 17,000 3,500 13,000 39,200 120 

15-Nov-95 490 1,600 310 1,100 3,500 5.2 

23-Feb-% 360 2,800 560 2,500 6,220 18 

31-May-96 84 830 280 1,100 2,294 6.2 

MW-5 10-Aug-92 <4.0 <4.0 <4.0 <4.0 ND NA 

9-Feb-93 <2.0 <2.0 <2.0 <6.0 ND NA 

10-Aug-93 <2.0 <2.0 <2.0 <2.0 ND NA 

27-Jan-94 8.7 29.9 4 11.3 53.9 NA 

3-May-95 3.7 5.3 0.92 4.6 14.5 NA 

l-Aug-95 <0.3 <0.3 <0.3 <0.6 ND <0.100 

15-Nov-95 <0.3 1.2 <0.3 1.5 2.7 <0.100 

23-Feb-96 <0.3 <0.3 <0.3 <0.6 <0.6 <0.100 
31-May-96 31 86 10 20 147 0.25 
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Table 4 
Cumulative Results of Analysis for Groundwater Samples 

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

Well ID Sampling Benzene'" Toluene'" Ethylbenzene'" Xylenes'" Total BTEX TPH*2' 
Date (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (mg/L) 

MW-6 10-Aug-92 NS'4> NS NS NS NS NS 

9-Feb-93 7,000 19,000 3,100 7,200 36,300 NA 

19-Aug-93 8,100 19,000 3,500 6,400 37,000 NA 

27-Jan-94 7,960 20,200 3,830 6,150 38,140 NA 

4-May-95 11,000 17,000 2,900 6,000 36,900 NA 

l-Aug-95 8,300 12,000 2,500 5,100 27,900 60 

15-Nov-95 8,900 17,000 2,900 5,500 34,300 57 

23-Feb-96 8,100 10,000 2,300 4,000 24,400 58 

31-May-96 83 150 15 51 299 0.57 

3832-D(6> 31-May-96 87 160 13 47 307 0.52 

MW-7 10-Aug-92 NS NS NS NS NS NS 

9-Feb-93 <2.0 <2.0 <2.0 <6.0 NS NA 

19-Aug-93 <2.0 3 <2.0 <2.0 3.00 NA 
27-Jan-94 1.1 <1.0 <1.0 <1.0 1.10 NA 

3-May-95 52 3.4 0.67 2.8 58.87 NA 

l-Aug-95 22 2.2 0.85 2.8 27.85 <0.100 

15-Nov-95 8.4 0.77 <0.3 0.93 10.10 <0.100 

23-Feb-96 <0.3 <0.3 <0.3 <0.6 ND <0.100 

022396-1(6) 23-Feb-96 <0.3 <0.3 <0.3 <0.6 <0.6 <0.100 

31-May-96 29 83 10 21 143 0.25 

MW-8 10-Aug-92 NS NS NS NS NS NS 
9-Feb-93 <2.0 <2.0 <2.0 <6.0 ND NA 

19-Aug-93 <2.0 <2.0 <2.0 <2.0 ND NA 

27-Jan-94 <1.0 <1.0 <1.0 <1.0 ND NA 

3-May-95 3 4.9 0.75 3.7 12.35 NA 

l-Aug-95. 3.1 1.2 0.47 1.6 6.37 <0.001 

080195(6) l-Aug-95 3.6 1.5 0.51 1.5 7.11 <0.100 

15-Nov-95 <0.3 0.52 <0.3 <0.6 0.52 <0.100 
23-Feb-96 <0.3 <0.3 <0.3 <0.6 <0.6 <0.100 

31-May-96 <0.3 <0.3 <0.3 <0.6 <0.6 <0.100 

MW-9 22-Apr-93 570 380 <50.0 870 1,820 NA 

15-Jul-93 121 7.3 3 458 589 NA 
19-Aug-93 390 290 40 250 970 NA 
27-Jan-94 327 357 51.1 293 1,028 NA 

3-May-95 380 110 19 120 629 NA 

l-Aug-95 660 410 91 310 1,471 6.2 
15-Nov-95 240 24 11 140 415 1.5 

11159501<6) 15-Nov-95 170 18 10 120 318 1.9 
23-Feb-% 170 18 2.3 160 350 4.3 

31-May-96 120 16 <3 200 336 4 
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Table 4 
Cumulative Results of Analysis for Groundwater Samples 

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

Well ID Sampling Benzene'" Toluene'" Ethylbenzene'" Xylenes'" Total BTEX T P H a > 

Date (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (mg/L) 

MW-10 19-Aug-93 
27-Jan-94 
4-May-95 
l-Aug-95 
15-Nov-95 
23-Feb-96 
31-May-96 

190 
13.4 
980 

1,300 
1,000 
810 
700 

460 
4 
15 
32 
24 
23 
24 

<200 
5.5 
11 
32 
15 
27 
34 

240 
33.6 
84 
100 
36 
44 
28 

890 
56.5 
1,090 
1,464 
1,075 
904 
786 

NA 
NA 
NA 
3.6 
1.7 
2.4 
2 

MW-11 19-Aug-93 
27-Jan-94 
4-May-95 
l-Aug-95 

15-Nov-95 
23-Feb-96 
31-May-96 

<2.0 
<1.0 
<0.3 
44 
190 
49 
300 

<2.0 
<1.0 
<0.3 
29 
2.8 
1.2 
83 

<2.0 
<1.0 
<0.3 
5.5 
6.2 
0.51 
12 

<2.0 
<1.0 
<0.6 

13 
11 
4 
28 

ND 
ND 
ND 
91.5 
210.0 
54.7 

423.0 

NA 
NA 
NA 
0.2 
0.4 
0.25 
0.8 

Field Blank 
11159502 

Field Blank 
Trip Blank 

15-Nov-95 
23-Feb-96 
23-Feb-96 

<0.3 
<0.3 
<0.3 

0.42 
<0.3 
<0.3 

<0.3 
<0.3 
<0.3 

<0.6 
<0.6 
<0.6 

0.42 
ND 
ND 

<0.100 
<0.100 
<0.100 

NOTES: 1) BTEX analyzed using EPA Method 8015 modified. 

2) Total Petroleum Hydrocarbons (TPH) analyzed using EPA Method 8015 modified. 
3) NA = Not analyzed. 

4) NS = Not sampled. 
5) ND = Concentration not detected above method detection limit. 

6) Field duplicate collected from monitor well. 
7) Biosparging System (extraction blower only) was placed into operation on September 22, 1995. 
8) Biosparging system (extraction and injection blowers) was placed into operation on November 14, 1995. 
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TANKS (EMPTY) 

(DESTROYED) 

MW-7 
29 / 143 

0.25 

MW-8 
<0.3 / <0.6 

<0.100 

OFFICE TRUCK BAYS SERVICE TRUCK PARKING AREA 

NOTE: BASED ON SAMPLES COLLECTED ON MAY 31, 1996. 

B R O W N AND 
C A L D W E L L 

H O U S T O N , T E X A S 

SUBMITTED:. 
PROJECT MANAGER 

.DATE:. 

APPROVED:. 
BROWN AND CALDWELL 

.DATE:. 

0 20 40 

SCALE: 1" = 40' 
DRAWN BY: PHD DATF 1/2-

CHK'D B Y : ^ ^ 7 DATE 

APPROVED: DATE 

MW-8 

360 / 6,220 
18 

LEGEND 

MONITORING WELL LOCATION AND IDENTIFICATION 

BENZENE / TOTAL BTEX (ug/L) 

TPH (mg/L) 

TITLE 

HYDROCARBON DISTRIBUTION MAP 

CLIENT 

BJ SERVICES COMPANY, U.S.A. 
SITE 

HOBBS, NEW MWEXICO 

DATE 

7/2/96 
PROJECT NUMBER 

2832 -11 
FIGURE NUMBER 

4 



i 
HOMCO PROPERTY 

PRESSURE TESTING 
TANKS (EMPTY) 

FENCE LINE 

® MW-5 

-x-

MW-9 

- 4 " INJECTION HEADER 

-X-
4" EXTRACTION HEADER 

X-

AV-7H AV-8 CD ' ~ 
LATERAL HO. 4 I 

ll VE-2Qj: 

\ II LATERAL HO. S 

J QAV-4 

A AV-10 AV-11 
• ; MW-4 

LATERAL HO. S 

-X- -x-

[^AV-5 fjTjAV-6 

tlL- -_--JJ--_- \ l U T i K A l £?• Jjl 
rj~Sii»i£^o~r"Tr~™~~~_"^_T| 

fcj|AV-3 j[ ED AV-1 
ED AV-2 

MW-3 

FRESH 
WATER 
WELL 

-x-

IfB 
I AV-16 

I' 
II MW-6 

|l AV-17 

|l 
|l 
|l 
rl=B 
|l AV-18 

|l 
i t f j AV-19 

ACID DOCK 

FIELD WASTE TANKS 

ooooo 
9> 

MW-10 

-x-

MW-11 

LATERAL HO. 1 

MW-7 

MW-8 

SERVICE TRUCK PARKING AREA 

OFFICE 
TRUCK BAYS 

B R O W N AND 
C A L D W E L L 

H O U S T O N , T E X A S 
SUBMITTED: DATE: . 

PROJECT MANAGER 

APPROVED: 
BROWN AND CALDWELL 

. D A T E : . 

0 15 30 

SCALE: 1" = 30' 
DRAWN BY: DtlD DATE i2/» 

CHK D BY: 

APPROVED: 

•: ft DATE. 

DATE. 

• A V - 2 

• VE-1 

LEGEND 
MONITORING WELL LOCATION AND IDENTIFICATION 

EXTRACTION AND INJECTION WELL 

VACUUM EXTRACTION WELL 

ABOVE GRADE VACUUM AND INJECTION LINES 

BURIED VACUUM AND INJECTION LINES 

TITLE 

SCHEMATIC OF BIOSPARGING SYSTEM 
CLIENT 

BJ SERVICES COMPANY, U.S.A. 
SITE 

HOBBS, NEW MEXICO 

DATE 

1 2 / 1 9 / 9 5 
PROJECT NUMBER 

2832-10 
FIGURE NUMBER 
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BROWN AND CALDWELL 
Groundwater Sampling Field Data Sheet 

Proiect Numben Task Numben 

WELL ID: Mud -f 

Date: b ~b i ~ $ 6, 

Casing Oiameter 

hc*wt 

Total Oepth of Well from TOC 

Static Water from TOC 

5^ /<£ 
Product Level from TOC 

0 (Ml 

Length of Water Column 

Well Volume 

9»l 

Screened Interval (from GS) 

teat 

Purge Equipment 

c I 

Sample Equipment 

c 

Analytical Equipment (pH, OO, Redox, filtration, etc) 

Equipment Calibration - Time 

pH ' O = 

PH j0.o - y^^* >9<~7, 

Conductivity 

Conductanoa 
Standard: I C r O v nmnoa/cm at 25° C 

Meuumd V*hw: Mfflhot/cm at25*C 

" 7 S <i -
DO Matar Calibratad to: ' • *=? f mpt 

Time Well 
Volume 

Gallons 
Removed PH Temp Conductivity Redox 

Dissolved 
Oxvqen Visual Description 

l<flrt) / 

I.Z(,9 
ZO 5c of? 

- 1 >t 

\ 
/•7r Jo. 3 SO f p -2<><j 

h 8 C Ire. ^ 

3 Jo. 3 

hi* €> 
i.Q 

Geochemical Parameters Comments: 

Ferrous Iron: 
0 mg/L 

Dissolved Oxygen: ^ 
mg/L 

Nitrate: 
mot 

Sulfate: 
mgIL 

PPE Worn: , / - Sampler's Signature: 

Disposition of Purge Water 

i 0 



BROWN AND CALDWELL 
Groundwater Sampling Field Data Sheet 

Project Number: 2 $ 3 Z- Task Numben 

WELL ID: 3 

Date: 3 " 3 / 

Casing Oiameter 

/ _ inch«» 

Total Depth ot Well from TOC 

64 f»M 
Static Water from TOC 

Product Level from TOC 

0 f e* 
Length of Water Column 

/ Z . f f f r f» 
Well Volume 

9 <Ob gal 

Screened Interval (from GS) 

test 

Purge Equipment 

Sampie Equipment 

d i<) pes, • ' tic Li'/ 

Anaiytical Equipment (pH, DO, Redox, filtration, etc.) 

Equipment Calibration - Time 

I.o 

pH t°-

1 a, / 9 . 7 

9 / 5 .7 , 

Qpntttmtivrtv 

Conductance 
Standard: 

Meaaurad Valua: 

; < ẑ> -C umhoa/cm al 25" C 

lunhoa/cm at25"C 

fljMnfrtrf f?mwn 

DO Malar Calibrated lo: ~ 7 ^ 3 m gf l . 

Time Well Gallons | H 

Volume I Removed 1 p Temp Conductivity 
„ . Dissolved 
Redox _ 

Oxygen 
Visual Description 

/ 20,0 

/. ir® 

C feAr-

30 0 3-o 

si 

J I 

Geochemical Parameters Comments; 

Ferrous Iron: Q 
moA. 

Dissolved Oxygen: , X 
mgrt. 

Nitrate: 
moA. 

Sulfate: 
moA. 

PPE Worn: rt A 

\J W IX ! -> 
Sampler's Signature: 

Disposition of Purge Water 

Hi 1^9 



BROWN AND CALDWELL 
Groundwater Sampling Field Data Sheet 

Project Number 7 ^ 3 2 - Task Number 

WELL ID: 

Date: C 

Casing Oiameter 

7 " 
/> inehM 

Purge Equipment Equipment Calibration - Time Casing Oiameter 

7 " 
/> inehM 

Purge Equipment 

PH 7 o = 7 0 ¥ «• /9.7-c Total Depth of Well from TOC 

h I' V 3 

Purge Equipment 

PH 7 o = 7 0 ¥ «• /9.7-c Total Depth of Well from TOC 

h I' V 3 

Purge Equipment 

OH , 0 . 6 = 9' at /• } . 7-C Static Water from TOC 

( / > % to* 

Sample Equipment OH , 0 . 6 = 9' at /• } . 7-C Static Water from TOC 

( / > % to* 

Sample Equipment 

Product Level from TOC 

0 to* 

Sample Equipment 

Conductance 
Standard: / &~Ot) umhoa/cm at 25* C 

Length of Water Column Analytical Equipment (pH, DO, Redox, filtration, etc) 

Meaaurad Value: umhoa/cm at 25* C 

Well Volume 

' ' J ' gal 

Analytical Equipment (pH, DO, Redox, filtration, etc) 

Well Volume 

' ' J ' gal 

Analytical Equipment (pH, DO, Redox, filtration, etc) 

fftwfmrf nxYom 

Screened Interval (from GS) 

feat 

Analytical Equipment (pH, DO, Redox, filtration, etc) 

DO Meter Calibrated to: 7 . (y * f mg/L Screened Interval (from GS) 

feat 

Analytical Equipment (pH, DO, Redox, filtration, etc) 

Time 
Well 

Volume 

Gallons 
Removed 

PH Temp Coridurjtrvity Redox 
Dissolved 
Oxygen 

Visual Description 

/ us 
/ • o j 

' / o f 

/, 7 s" 

/ • Oi <? _ / <>o 

J 
' / / T 

^ / . / 

Geochemical Parameters Commenfs: 

Ferrous Iron: 

(J ( b mg/L 

Dissolved Oxygen: 
mg/L 

Nitrate: 
mg/L 

Sulfate: 
mg/L 

PPEWom: , / 

/tod !) 
Sampler's Signature: 

Disposition of Purge Water 



1 
1 
1 
1 
1 
1 

i 

1 

BROWN AND CALDWELL 
Groundwater Sampling Field Data Sheet 

Project Numben 21) 3 Z. < Task Numben 

WELL ID: Wu-f 

Date: -5 3 / ' ?6 

Casing Oiameter 

X" 
inches 

Total Depth of Well from TOC 

Static Water from TOC 

-V3 , f fa le* 
Product Level from TOC 

0 f M 
Length of Water Column 

Well Volume 

/ hi gal 

Screened Interval (from GS) 

feet 

Purge Equipment 

Sample Equipment 

Analytical Equipment (pH, DO, Redox, filtration, etc) 

M } 4<? ̂  f • ) CCHLCU4^>iM 

Equipment Calibration • Time 

PH 1 t> 

pH / 

CanductMtv 

Conductance 
Standard: umhoa/cm at 25° C 

Meaaurad Value: 

I 
umhoa/cm at 25° C 

Dtoalvad Ompon 

DO Mater Calibrated to: 7- 0 5 mg/U 

Time 
Well 

Volume 
Gallons 

Removed PH Temp Conductivity Redox 
Dissolved 
Oxygen Visual Description 

/ 

/ - lit ® 
"bh^h-f/ti pl oafL, -

/of a 7.6V 3.f 
C I^Ct r— 

10% "7.0/ 

) . o'j&@ 
9- i c«/ , . - i li 

1.7 

Geochemical Parameters Commc/its; 

Ferrous Iron: 
mg/L 

Dissolved Oxygen: 
mg/L 

Nitrate: 
mg/L 

Sulfate: 
mg/L 

PPE Worn: ^ / 

t. -e o \ v 
Sampler's Signature: 

Disposition of Purge Water 

I 1) 



BROWN AND CALDWELL 
Groundwater Sampling Field Data Sheet 

WELL ID: A/^ 

Project Numben Task Numben Date: T~"$I-J?J„ 

Casing Oiameter 

Z-
Total Depth of Well from TOC 

U) 6 • / 7 teet 
Static Water from TOC 

7C feet 

Product Level from TOC 

o feet 
Length of Water Column 

Well Volume 

• i f gal 

Screened Interval (from GS) 

feet 

Purge Equipment 

Sample Equipment 

Analytical Equipment (pH, DO, Redox, filtration, etc.) 

f M ] , reeled ( 

P< 

Equipment Calibration - Time 

PH 7-o = 7 , c 7 „ / j > . f t . 

pH = a, / 5> . 7-C 

GanductMtv 

Conductance 
Standard: 

Meaaurad Value: 

/ e~Z>-Q umhoa/cm at 25" C 

umhoa/cm at 25* C 

iTtoVvwronrBftn 
DO Meter Calibrated to: ~7 \ <c> ^ " t A 

Time Well 
Volume 

Gallons 
Removed pH Temp Conductivity Redox 

Dissolved 1 . _ 
Oxyqen ! Visual Descnptjon 

/ 1-5 •i ^OK le 
3, / 

2 l.< (j L>L> 

/'• M l 4? 
/ . < / 

hi (o.U / , / <{ > c~ '•< ' •/ ° 

Geochemical Parameters Comments: 

Ferrous Iron: , 
' • 1 / mg/L 

Comments: 

Dissolved Oxygen: 
{ ] mg/L 

Nitrate: 
mg/L 

Sulfate: 
mg/L 

PPE Worn: 

Disposition of Purge Water 

Sampler's Signature: 

/ I 
1 ^ 



BROWN AND CALDWELL 

Groundwater Sampling Field Data Sheet 

Project Number: Task Number: 

WELL ID: /-<o~7 

Date: 

Casing Diameter 
i I 

2- Inehn 
Total Depth of Well from TOC 

Static Water from TOC 

S/ -70 
Product Level from TOC 

Length of Water Column 

9. 
Well Volume 

gal 
Screened Interval (from GS) 

teat 

Purge Equipment 

Sample Equipment 

Analytical Equipment (pH, 0 0 , Redox, filtration, etc.) 

-p f/ XsZ v p, Cc n clod < U < L 
) 

j)0 , CKLA&K 

Equipment Calibration - Time 

pH i - o = 7-<W ., 

QertfiuctTvtiv 

Coriductanee 
Standard: It-ox? 

Meaaurad Valua: 

umhoa/cm at 25° C 

umhoa/cm at25°C 

INuntmdflxYWtn , 

DO Matar Calibrated to: ~7 b ~) mg/L 

Time 
Well 

Volume 
Gallons j „ 

Removed 1 p Temp Conductivity Redox 
Dissolved 
Oxygen Visual Description 

/ 
oL 

/ 7^(7 <&> 

i.S 

iud a -P-

/•'/ 3 P 
i.1t&Q - O^/ 

'•i 

Geochemical Parameters Comments; 

Ferrous Iron: ,̂ 
U mg/L 

Dissolved Oxygen: ^ 
U m 9 1 -

J 
* d(/ fe p» p -j ;4l /> <•• stcf re Si,- s>?<z-

Nftrate: 
mg/L 

Sulfate: 
mg/L 

PPE Worn: / ( j ) Sampler's Signature: 

Disposition of Purge Water 
( fl !• rc S-

{ 



BROWN AND CALDWELL 
Groundwater Sampling Field Data Sheet 

Project Number: n-^332. Task Number 

WELL ID: 8 

Date: 5 - *3> / - f c 

Casing Diameter Purge Equipment Equipment Calibration - Time 

mches 
7 0 % , / ^ , 7 t Total Depth of Well from TOC PH "7 <o = 7 0 % , / ^ , 7 t 

[, 2- . 3 7 feet 
pH >° - ° = = P ' ^ a t 7 -c Static Water from TOC Sample Equipment pH >° - ° = = P ' ^ a t 7 -c 

5 A b $ le* 
Product Level from TOC 

0 te* 

ConduOMtv 

Conductance 
Standard: / ^ umhos/cm at 25° C 

Length of Water Column Analytical Equipment (pH, DO, Redox, filtration, etc.) 

J)os redox> pM) 

Meaaurad Value: umhoa/cm at 25* C 

Well Volume J)os redox> pM) 

/ 1 7 3 ga| 

Screened Interval (from GS) ) DO Meter Calibrated to: ' • ^> C f mg/L 

feet 

Time 
Well 

Volume 
Gallons 

Removed PH Temp Conductivity Redox 
Dissolved 
Oxygen Visual Description 

(fto w fU'c 

*W 
/ Wr* 

t i / 

3 I-Ob 
rj><fo 

3-1 a 4 ^I>dL>(p 

Geochemical Parameters tammenfs: 

Ferrous Iron: 0 mgA 

Dissolved Oxygen: 
mg/L 

Nitrate: 
mg/L 

Sulfate: 
mg/L 

PPE Worn: , / p \ 

Ix ^ I U 
Sampler's Signature: 

Disposition of Purge Water 



BROWN AND CALDWELL 
Groundwater Sampling Field Data Sheet 

Project Number. "jL<gT 3 "L- Task Number 

WELL ID: MuJ-f 

i I Date: 

Casing Diameter 

CL " 
r*- inches 

Purge Equipment Equipment Calibration - Time Casing Diameter 

CL " 
r*- inches 

Purge Equipment 

pH -7 -0 = ? ^ at /_>.. 7 *C Total Depth of Well from TOC 

Purge Equipment 

pH -7 -0 = ? ^ at /_>.. 7 *C Total Depth of Well from TOC 

Purge Equipment 

pM ; c - c " - 9 ' ° > C J at 7 «c Static Water from TOC Sample Equipment 

ci r 5> /?c> i7 £ W> ^ ^ 

pM ; c - c " - 9 ' ° > C J at 7 «c Static Water from TOC Sample Equipment 

ci r 5> /?c> i7 £ W> ^ ^ 
Product Level from TOC 

0 ** 

Sample Equipment 

ci r 5> /?c> i7 £ W> ^ ^ 
GoutuBtuix 

Conductance . 
Standard: ' umhoa/cm at 25* C 

Length of Water Column 

9 im 

Analytical Equipment (pH, DO, Redox, filtration, etc.) 

p ( A . 4e.(rvvT>^r-<)LT-u;C«e ) 

^•ecLt*<( 

Measured Value: umhoa/cm at 25* C 

Well Volume 

{ • id 0-

Analytical Equipment (pH, DO, Redox, filtration, etc.) 

p ( A . 4e.(rvvT>^r-<)LT-u;C«e ) 

^•ecLt*<( 

Well Volume 

{ • id 0-

Analytical Equipment (pH, DO, Redox, filtration, etc.) 

p ( A . 4e.(rvvT>^r-<)LT-u;C«e ) 

^•ecLt*<( 
niMtnhMdOnoen 

Screened Interval (from GS) 

lest 

Analytical Equipment (pH, DO, Redox, filtration, etc.) 

p ( A . 4e.(rvvT>^r-<)LT-u;C«e ) 

^•ecLt*<( 
CO Meter Calibrated to: ~ i . L ' f ) mgfL Screened Interval (from GS) 

lest 

Analytical Equipment (pH, DO, Redox, filtration, etc.) 

p ( A . 4e.(rvvT>^r-<)LT-u;C«e ) 

^•ecLt*<( 

Time 
Well 

Volume 

Gallons 

Removed 
PH Temp Corriuctivity Redox 

Dissolved 

Oxygen 
Visual Description 

MM 
/ i •? 

3S> 
C^ 5c4<^ - D^PZ-

I2VL a / . 5 

o 

i t . 7 C 

1,1 3b & 

3 i , <? "•$'c 
) • hvf 

Geochemical Parameters Comments: 

Ferrous Iron: 0 mg/L 

Dissolved Oxygen: o mg/L 

Nitrate: 
mg/L 

Sulfate: 
mg/L 

prew°m' <U.4 D Sampler's Signature: 

Disposition of Purge Water 

ci ( c m nt &9 



BROWN AND CALDWELL 
Groundwater Sampling Field Data Sheet 

Project Number: Task Numben / / 

WELL ID: -7^ - ' ° 

Date: 5~"3 / --̂ ?< 

Casing Diameter Purge Equipment Equipment Calibration • Time 

ĉ —' inches 

pH 1 ..tf = ""> ^ a. 13 c 7 -c Total Depth of Well from TOC pH 1 ..tf = ""> ^ a. 13 c 7 -c 

lD. c 

pH < = 
Static Water from TOC Sample Equipment 

^ 7 o H t k U^i , («v- ' 

lD. c 

pH < = 
Sample Equipment 

^ 7 o H t k U^i , («v- ' 

Product Level from TOC Canriiicrivitv 

Conductance 
Standard: 1 umhos/cm at 25° C 

Length of Water Column Anatytical Equipment (pH, DO, Redox, filtration, etc.) 

io M ^ Meaaurad Value: umhoa/cm at 25° C 

Well Volume 

I '13 niuohMl Oxvnen 

Screened Interval (from GS) 00 Meter Calibrated to: " 7 • C ' f mg/L 

leet 

Time 
Well Gallons 

Volume 1 Removed 
PH Temp Conductivity Redox 

Dissolved 
Oxygen 

Visual Description 

\3oL / £r.<fZ 20.-IJ 
- / « / / 

/ . 9 
CfoucJcj C j r U V ) 

\ Oc/ 

(£) 
20-1 

/ . / 

f 20 £ c /ed r 

Geochemical Parameters 

Ferrous Iron: 
mg/L 

Dissolved Oxygen: 
O mg/L 

Nitrate: 
mg/L 

Sulfate: 
mg/L 

Comments; 

V f i ' j k - I - / ^ q f * ; ~f~f r f~l/t gy< > Q W C \ / u f c r - ' c - s 1 ,c i> 

PPE Worn: j '7) 

L*JL\ U 
Sampler's Signature: 

Disposition of Purge Water 

0 IL 1 ^^^CrcJ?-



BROWN AND CALDWELL 
Groundwater Sampling Field Data Sheet 

Task Number. / / 

WELL ID: 

Project Number: Date: 

Casing Diameter 
\ < 

Z inches 

Purge Equipment 

£ u i > f o i b l e p'**vwp 

Equipment Calibration - Time Casing Diameter 
\ < 

Z inches 

Purge Equipment 

£ u i > f o i b l e p'**vwp 

PH.? 0 = 7 ' 4 V at 7 -C Total Depth of Well from TOC 

Purge Equipment 

£ u i > f o i b l e p'**vwp 

PH.? 0 = 7 ' 4 V at 7 -C Total Depth of Well from TOC 

Purge Equipment 

£ u i > f o i b l e p'**vwp 

Static Water from TOC 

le * 

Sample Equipment Static Water from TOC 

le * 

Sample Equipment 

Product Level from TOC 

0 feet 

Sample Equipment 

Coriductance / CT&D 
Standard: umhos/cm at ZS" C 

Length of Water Column Analytical Equipment (pH, DO, Redox, filtration, etc) 

i 

Meaaurad Value: umhoa/cm at 25* C 

Wall Volume 

l . O < f O.I 

Analytical Equipment (pH, DO, Redox, filtration, etc) 

i 

Wall Volume 

l . O < f O.I 

Analytical Equipment (pH, DO, Redox, filtration, etc) 

i QllUOABtf QxVQBd _ 

Screened Interval (from GS) 

leet 

Analytical Equipment (pH, DO, Redox, filtration, etc) 

i 
! t 

DO Meter Calibrated to: * ' mg/L Screened Interval (from GS) 

leet 

Analytical Equipment (pH, DO, Redox, filtration, etc) 

i 

Time Well 
Volume 

Gallons 
Removed PH Temp Conductivity Redox 

Dissolved 
Oxygen Visual Description 

n<rr / / . 25" 

i O . ( o ' l ^ J 

c2o> f c ^ e 

/ - ^ t 

'.25 <̂ .7</ 
. _ os'u JZ.tf C r-

Geochemical Parameters Comments: 

Ferrous Iron: 0 mg/L 

Dissolved Oxygen: 
mg/L 

Nitrate: 
mg/L 

Sulfate: 
mg/L 

PPE Worn: ,< 

Disposition of Purge Water 

Sampler's Signature: 
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APPENDIX B 

LABORATORY ANALYTICAL REPORTS GROUNDWATER SAMPLES 

W:\BJSERV\2832\007R.DOC 

Use or disclosure of data contained on this sheet is subject to the restriction specified al the beginning of this document. " 



Ms, Myna Dehnert 
Brown and Caldwell Consultants 
1415 Louisiana. Suite 2500 
Houston, TX 77002 

June 10,1996 

/{ C Analytical 

Subject: Explanation of amended report G96-06-013 (project # 2832.11) 

Dear Myna, 

I appreciate the opportunity to provide you with results of my investigation of order G96-06-013 and the 
changes that were made to the report as a result. I conducted a thorough review of the order: chain of 
custody, sample containers, hardcopy report and raw data. In reviewing the data, I paid particular 
attention to results reported for 2832-D, MW-6 and MW-3. As indicated by you.-2832-D and MW-6 are 
blind duplicates.Their results were different by a factor of 2. The results of these samples are also of 
concern due to vastly different reported values on this round of samples as opposed to the previous round. 

Sample 2832-D was found to have been reported with an incorrect dilution factor. The hardcopy result 
listed a dilution factor of 1:10. The actual dilution factor was 1:5. The sample was run initially on 6/3/96 
and a dilution factor of 1:5 was called for based on the results obtained. Documentation in the log book 
and the chromatograph shows that the sample was loaded and run at 1.5. The error was made by the 
chemist in working up the data. Inadvertently, the chemist used a 1:10 dilution and carried this factor all 
the way through their reporting process. The error has been addressed with the responsible chemist and 
steps are being taken to insure that this type of error does not recur. 

The chain of custody and sample containers were checked and compared to determine if any errors were 
made in labeling when sampling or at the time of login at the laboratory. The chain of custody and the 
sample containers matched perfectly. The odors for MW-6 and 2832-D were very similar. The odor for 
MW-3 had a very strong gas smell which would have supported the dilution factor of 1:20 that it 
received. MW-3 was initially run with a 1:10 dilution. This run had analytes over the calibration limit 
for the instrument used and this is why the 1:20 dilution was run the next day. The results from the 1:10 
and 1:20 dilutions match closely. 

In summary, order G96-06-013 has been amended for the dilution factor reported for sample 2832-D. 
The dilution should have been 1:5. This was a error committed at the time of data work-up. The problem 
has been addressed with the responsible chemist and the report changed. All other areas of the report 
were found to be correct. If you should have any other questions regarding this report I would be happy to 
provide assistance. 

Sincerely, 

Fred Haley 
Division Manager 

cc: Brian Moore 
Linda Geddes. QA Director 



ANALYTICAL REPORT 
B C Analytical 

••••••••••••••••a 
801 Western Avenue 
Clenthde, CA 91201 
8181247-5737 
Fax: 818/247-9797 

• a a a a 

LOG NO: G96-06-013 

Received: 03 JUN 96 
Mailed : 05 JUN 96 

Ms. Myna Dehnert 
Brown and Caldwell Consultants 
1415 Louisiana, Suite 2500 
Houston, TX 77002 

Project: 2832.11 

LOG NO 

REPORT OF ANALYTICAL RESULTS 

SAMPLE DESCRIPTION, AQUEOUS SAMPLES 

Page 1 

DATE SAMPLED 

06-013-1 
06-013-2 
06-013-3 
06-013-4 
06-013-6 

MW-8 
MW-6 
2832-D 
MW-5 
MW-7 

31 MAY 96 
31 MAY 96 
31 MAY 96 
31 MAY 96 
31 MAY 96 

PARAMETER 06-013-1 06-013-2 06-013-3 06-013-4 06-013-6 

BTEX/GRO (8020) (8015M) 
Date Analyzed 06/03/96 06/03/96 06/04/96 06/03/96 06/03/96 
Dilution Factor, Times 1 1 5 1 1 
Benzene, ug/L <0.3 83 87 31 29 
Toluene, ug/L <0.3 150 160 86 83 
Ethylbenzene, ug/L <0.3 15 13 10 10 
Total Xylene Isomers, ug/L <0.6 51 47 20 21 
Carbon Range, . C6-C12 C6-C12 C6-C12 C6-C12 C6-C12 
TPH (Gasoline Range), ug/L <100 570 520 250 250 
Surrogates ** 
a,a,a-Trifluorotoluene Rep. , ug/L 50.8 51.8 270 50.1 52.3 
a,a,a-Trifluorotoluene Th., ug/L 50.0 50.0 250 50.0 50.0 

BCA 
Ii C Analytical 



1 

I 

B C Analytical 

801 Western Avenue 

(Ueiuhde, CA 91201 

818/247-5737 

Fax: 8181247-9797 
LOG NO: G96-06-013 

Received: 03 JUN 96 
Mailed : 05 JUN 96 

I 
1 
I 
1 

Ms. Myna Dehnert 
Brown and Caldwell Consultants 
1415 Louisiana, Suite 2500 
Houston, TX 77002 

Project: 2832.11 

REPORT OF ANALYTICAL RESULTS Page 2 

LOG NO SAMPLE DESCRIPTION, AQUEOUS SAMPLES DATE SAMPLED 

06-013-7 MW-11 31 MAY 96 
06-013-8 MW-9 31 MAY 96 
06-013-9 MW-10 31 MAY 96 
06-013-10 MW-3 31 MAY 96 
06-013-11 MW-1 31 MAY 96 

PARAMETER 06-013-7 06-013-8 06-013-9 06-013-10 06-013-11 

BTEX/GRO (8020) (8015M) 

I 
I 
1 
1 

Date Analyzed 06/03/96 06/03/96 06/03/96 06/04/96 06/04/96 
Dilution Factor, Times 1 10 10 20 10 
Benzene, ug/L 300 120 700 670 1100 
Toluene, ug/L 83 16 24 3900 1700 
Ethylbenzene, ug/L 12 <3 34 1200 380 
Total Xylene Isomers, ug/L 28 200 28 2300 990 
Carbon Range, . C6-C12 C6-C12 C6-C12 C6-C12 C6-C12 
TPH (Gasoline Range), ug/L 800 4000 2000 15000 7500 
Surrogates ** 
a,a,a-Trifluorotoluene Rep. , ug/L 48.9 539 524 1070 494 
a,a,a-Trifluorotoluene Th., ug/L 50.0 500 500 1000 500 

I 
I 
I KCA 

B ('. Anuhlivftl 



1 
B C Analytical 

n • a a a a a a a a 

801 Western Avenue 
GtentUde, CA 91201 
8181247-5737 
Fox: 818/247-9797 

LOG NO: G96-06-013 

Received: 03 JUN 96 
Mailed : 05 JUN 96 

1 

Ms. Myna Dehnert 
Brown and Caldwell Consultants 
1415 Louisiana, Suite 2500 
Houston, TX 77002 

REPORT OF ANALYTICAL RESULTS 

Project: 2832.11 

Page 3 

LOG NO SAMPLE DESCRIPTION, AQUEOUS SAMPLES DATE SAMPLED 

06-013-12 MW-4 31 MAY 96 

PARAMETER 06-013-12 
I 
1 BTEX/GRO (8020) (8015M) 

Date Analyzed 
Dilution Factor, Times 
Benzene, ug/L 
Toluene, ug/L 
Ethylbenzene, ug/L 
Total Xylene Isomers, ug/L 
Carbon Range, . 
TPH (Gasoline Range), ug/L 
Surrogates ** 
a,a,a-Trifluorotoluene Rep. 
a,a,a-Tr i f luoroto luene Th., 

ug/L 
ug/L 

06/03/96 
5 
84 
830 
280 
1100 

C6-C12 
6200 

274 
250 

i 
1 
1 
1 
1 
1 HC A 

B C Analytical 



1 
I 

1 

B C Analytical 

801 Western Avenue 

CAendale, CA 91201 

818/247-5737 

Fax: 818/247-9797 

• • B a a B a a a a • B 

Ms. Myna Dehnert 
Brown and Caldwell Consultants 
1415 Louisiana, Suite 2500 
Houston, TX 77002 

LOG NO: G96-06-013 

Received: 03 JUN 95 
Mailed : 05 JUN 96 

Project: 2832.11 

I 

1 
1 
1 
1 
1 
I 
I 

LOG NO 

REPORT OF ANALYTICAL RESULTS 

SAMPLE DESCRIPTION, AQUEOUS SAMPLES 

Page 4 

DATE SAMPLED 

06-013-5 
06-013-13 

FB-1 
Trip Blank #60502 

31 MAY 96 
31 MAY 96 

PARAMETER 06-013-5 06-013-13 

BTEX/GRO (8020) (8015M) 
Date Analyzed 06/04/96 06/03/96 
D i lu t ion Factor, Times 1 1 
Benzene, ug/L <0.3 <0.3 
Toluene, ug/L 0.72 <0.3 
Ethylbenzene, ug/L <0.3 <0.3 
Total Xylene Isomers, ug/L 0.82 <0.6 
Carbon Range, . C6-C12 C6-C12 
TPH (Gasoline Range), ug/L <100 <100 
Surrogates ** 

a,a,a-Tr i f luoroto luene Rep., ug/L 48.9 51.4 
a,a,a-Tr i f luoroto luene Th., ug/L 50.0 50.0 

Greta Galoustian, ̂ 2fbor 
1_ 

ratow Director 

The a n a l y t i c a l r e s u l t s w i t h i n t h i 3 r e p o r t r e l a t e o n l y t o the s p e c i f i c 
compounds and samples i n v e s t i g a t e d and may not n e c e s s a r i l y r e f l e c t 
o t h e r a p p a r e n t l y s i m i l a r m a t e r i a l from the same o r a s i m i l a r l o c a t i o n -

This r e p o r t s h a l l not be reproduced, except i n f u l l , w i t h o u t the 
w r i t t e n a pproval of BCA. No use of t h i s r e p o r t f o r p r o m o t i o n a l or 
a d v e r t i s i n g purposes i s p e r m i t t e d w i t h o u t p r i o r w r i t t e n BCA app r o v a l . 

UCA 
It C Analyliriil 



B ORDER PLACED FOR CLIENT: Brown and Caldwell Consultants 9606013 : 
BC ANALYTICAL : GLEN LAB : 12:57:57 05 JUN 1996 - P. 1 : 

•PPLES... SAMPLE DESCRIPTION. . DETERM. . DATE... METHOD... .. EQUIP. BATCH.. ID.NO 
ANALYZED 

1506013*1 MW-8 GAS .TPH .BTEX 06.03 96 8015M 536-23 96572 8171 
1506013*2 MW-6 GAS .TPH .BTEX 06.03 96 8015M 536-23 96572 8171 
9606013*3 2832-D GAS .TPH BTEX 06.04 96 8015M 536-21 96261 8171 
•606013*4 MW-5 GAS .TPH BTEX 06.03 96 8015M 536-23 96572 8171 
|506013*6 MW-7 GAS .TPH BTEX 06.03 96 8015M 536-23 96572 8171 
9606013*7 MW-11 GAS .TPH BTEX 06.03 96 8015M 536-23 96572 8171 
flJ506013*8 MW-9 GAS .TPH BTEX 06.03 96 8015M 536-23 96572 8171 
§506013*9 MW-10 GAS .TPH BTEX 06.03 96 8015M 536-23 96572 8171 
¥606013*10 MW-3 GAS .TPH BTEX 06.04 96 8015M 536-21 96261 8171 
9606013*11 MW-1 GAS .TPH BTEX 06.04 96 8015M 536-21 96261 8171 
1)506013*12 MW-4 GAS .TPH BTEX 06.03 96 8015M 536-23 96572 8171 
Ifc06013*5 FB-1 GAS .TPH BTEX 06.04 96 8015M 536-21 96261 8171 
9606013*13 Trip Blank #60502 GAS .TPH BTEX 06.03 96 8015M 536-23 96572 8171 

I 

1 

1 
1 
1 
I 
I 
I 
1 
I 

Notes: Equipment 

ID.NO 

BC Analytical identification number for a 
particular piece of analytical equipment. 

BC Analytical employee identification number of 
analyst. 

I 
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SURROGATE RECOVERIES : 
BC ANALYTICAL : GLEN LAB : 12:58:14 05 JUN 1996 - P. 1 : 

ETHOD ANALYTE BATCH ANALYZED REPORTED TRUE %REC FLAG LCL UCL 

606013*1 

8015M a,a,a-Trifluorotoluene Re96572 06/03/96 50.8 50.0 102 78 126 

606013*2 

015M a,a,a-Trifluorotoluene Re96572 06/03/96 51.8 50.0 104 78 126 

9606013*3 

015M a,a,a-Trifluorotoluene Re96261 06/04/96 539 500 108 78 126 

9606013*4 

j joi5M a,a,a-Tri f luorotoluene Re96572 06/03/96 50.1 50.0 100 78 126 

3606013*5 

015M a,a,a-Trifluorotoluene Re96261 06/04/96 48.9 50.0 98 78 126 

606013*6 

I 
I 
8015M a,a,a-Trifluorotoluene Re96572 06/03/96 52.3 50.0 105 78 126 
606013*7 

8015M a,a,a-Tri f luorotoluene Re96572 06/03/96 48.9 50.0 98 78 126 

1606013*8 

015M a,a,a-Trifluorotoluene Re96572 06/03/96 539 500 108 78 126 

9606013*9 

| o i 5 M a,a,a-Tri f luorotoluene Re96572 06/03/96 524 500 105 78 126 

9606013*10 

ioi5M a,a,a-Trifluorotoluene Re96261 06/04/96 1070 1000 107 78 126 

(606013*11 

015M a,a,a-Trifluorotoluene Re96261 06/04/96 494 500 99 78 126 

P 606013*12 
8015M a,a,a-Trifluorotoluene Re96572 06/03/96 274 250 110 78 126 

606013*13 

015M a,a,a-Trifluorotoluene Re96572 06/03/96 51.4 50.0 103 78 126 

I 
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APPENDIX C 

REMEDIATION SYSTEM OPERATION DATA SHEETS 

W:\BJSERV\2832\007R.DOC 

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



JUL 10'96 07:35 FR BJ SERVICES, HOBBS 505 392 7307 TO 17137590952 P.01 

BJ Services 
Hobbs, New Mexico 

ph (505) 392-5556 fax (505) 392-7307 

Date: 4 - ^ - ^ 
Recorded by: ^ JL>^V\P. 

Time: 
Weather coalitions: 
Temperature: 
Humidity: 
Barometric Press: 

Time: Mower Measurements 

Flow Rate AO scfin 
Pressure psi 
Temperature \&7I F 

Flow Rate VtoO scfin 
Vacuum TO m.H 20 
Temperature V\4" F 

Time Differential Pressure Readings (AP) 
hjection System Extraction System 

Lat # AP (in. H 20) Ps(PSI) Lat# AP (in. HzO) Ps (in. H 20) 
1 1 
2 2 
3 3 
4 4 • 

5 N/A N/A 5 
6 6 
7 7 

Time: (a\QO Blower Measurements 

Flow Rate AO scfin 
Pressure psi 
Temperature md 6 F 

Flow Rate Wciti scfin 
Vacuum 2/3 m.H 20 
Temperature l2io F 

Fax daily to : Myna Dehnert @ (713) 759-0952 
voice (713) 759-0999 

** TOTAL PAGE.001 ** 



DEC 20'95 08=55 FR BJ SERVICES, HOBBS 505 392 7307 TO 17137590952 P.01 

BJ Services 
Hobbs, New Mexico 
ph (505) 392-5556 fax (505) 392-7307 

Date 

Recorded by : !_,_ 

Time: H&> 

Water drained from extraction unit: 
AM Main 

Weather conditions 
Temperature: 
Humidity: 

Standby, 

PM Main 
Standby, 

Barometric Press 

Time: Blower Measurements 

Flow Rate 
Pressure • tf psi 
Temperature m F 

Flow Rate f/slV scfm 
Vacuum 
Temperature m F 

Time Differential Pressure Readings (AP) 
[njection System Extraction System 

Lat.# AP(in.H 20) Ps(PSI) Lat# AP (in. H2Q) Ps(in.H20) 
1 1 
2 2 
3 3 
4 4 
5 N/A N/A 5 
6 6 
7 7 

Time: 

Flow Rate scfm 
Pressure psi 
Temperature F 

Blower Measurements 
Extraction System 

Flow Rate scfin 
Vacuum in-HsO 
Temperature F 

Fax daily to : Myna Dehnert @ (713) 7594)952 
voice (713) 759-0999 

** TOTAL PAGE.001 ** 
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APPENDIX D 

LABORATORY ANALYTICAL REPORTS 
AIR SAMPLES 
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W:\BJSERV\2832\007R.DOC 
Q Use or disclosure of data contained on this sheet is subject lo the restriction specified at the beginning of this document. " 



n 
i 

i 
p 

p 
p 
p 
p 
p 
R 
R 
H 
I 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

SPL, INC. 

REPORT APPROVAL SHEET 

WORK ORDER NUMBER: 96 - 04 - C90 

Approved for release by: 

M. Scott Sample, Laboratory Director 
VkClA+^fJL^ Date: 5o/^ 

ZMy>fcL Date: Ufa j% 
" bfect " Siok Hong Chen, Project Manager 



hern Petroleum Laboratories 
****SUMMARY REPORT***** 

0 4 / 2 9 / 9 6 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

B Company: 
S i t e : 
P r o j e c t No: 
Proj e c t : 

Brown and Caldwell 
Hobbs, NM 
2832.31 
Hobbs Remediation 

1 
ANALYTICAL DATA 

NOTE: ND - Not Detected 

:1° CLIENT ID 

DATE SAMPLED 

BENZENE 

PQL 

TOLUENE 

PQL 

ETHYLBENZ. 

PQL 

XYLENE 

PQL 

TPH-IR TPH-GC LEAD MTBE 

E f f l u e n t 042496-01 

04/24/96 15:00:00 

4 

lppm 

37 

lppm 

10 

lppm 

36 

lppm 

900 

25ppm 

1 
1 
1 

'EX 
MGC 

1 
EX 

t 
I 
I 

METHOD 5030/8020 ( M o d i f i e d ) * * * 
Method Modified 8015A A i r * * * 

,<x— L-Vp̂ ĉ --—•-—• 
SPL, Inc. , - Proj e c t Manager 



C e r t i f i c a t e of Analys i s No. H9-9604C90-01 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

1 
1 
1 

Brown and Caldwell 
1415 Louisianna 
Houston, TX 77002 
ATTN: Myna Dehnert DATE: 04/29/96 

PROJECT: Hobbs Remediation 
SITE: Hobbs, NM 
SAMPLED BY: B J Services 
SAMPLE ID: E f f l u e n t 042496-01 

PROJECT NO: 2 832.31 
MATRIX: AIR 

DATE SAMPLED: 04/24/96 15:00:00 
DATE RECEIVED: 04/25/96 

ANALYTICAL DATA 
PARAMETER 

1 
1 
i 
I 
1 
1 
1 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENE 
TOTAL VOLATILE AROMATIC HYDROCARBONS 
METHOD 5030/8020 ( M o d i f i e d ) * * * 
Analyzed by: DAO 

Date: 04/26/96 

To t a l Petroleum Hydrocarbons 
Method Modified 8015A A i r * * * 
Analyzed by: DAO 

Date: 04/26/96 02:35:00 

RESULTS 

4 
37 
10 
36 
87 

DETECTION 
LIMIT 

1 P 
1 P 
1 P 
1 P 

UNITS 

ppm 
ppm 
ppm 
ppm 
ppm 

900 25 ppm 

[P) - P r a c t i c a l Q u a n t i t a t i o n L i m i t 

t>tes: *Ref 
**Ref 

***Ref 

Methods f o r Chemical Analysis of Water and Wastes, 1983, EPA 
Standard Methods f o r Examination of Water & Wastewater, 18th ed. 
Test Methods f o r Evaluating S o l i d Waste, EPA SW846, 3rd Ed. 

1 
I 
I 
I 

QUALITY ASSURANCE: These analyses are performed i n accordance w i t h 
EPA g u i d e l i n e s f o r q u a l i t y assurance. 



QUALITY CONTROL 

DOCUMENTATION 



* SPL BATCH QUALITY CONTROL REPORT ** 

METHOD 5030/8020 (Modified) 

PAGE 

Batch I d : HP P960425104010 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TEXAS 77054 
PHONE (713) 660-0901 

B L A N K S P I K E S 

S P I K E 

C O M P O U N D S 

Sample 

Results 

<2> 

Spike 

Added 

<3> 

M a t r i x Spike M a t r i x Spike 

D u p l i c a t e 

MS/MSD 

R e l a t i v e % 

D i f f e r e n c e 

QC L i m i t s ( * * ) 

(Advisory) 

S P I K E 

C O M P O U N D S 

Sample 

Results 

<2> 

Spike 

Added 

<3> 

Result 

<1> 

Recovery 

<4> 

Result 

cl> 

Recovery 

<5> 

MS/MSD 

R e l a t i v e % 

D i f f e r e n c e RPD 

Max. Recovery Range 

BENZENE ND 20 14 70 . 0 14 70 . 0 0 30 20 - 150 

ITOLUENE ND 20 13 65 . 0 14 70 . 0 7 .41 30 20 - 150 

THYLBENZENE ND 20 13 65 . 0 14 70 . 0 7.41 30 20 - 150 

XYLENE ND 20 13 65 . 0 14 70 . 0 7.41 30 20 - 150 

r 1 & P XYLENE ND 20 15 75 . 0 16 80 . 0 6.45 30 20 - 150 

[ a l y s t : DAO 

Sequence Date: 04/25/96 

i t h o d Blank F i l e ID: 

||Tiple F i l e ID: 

Lnk Spike F i l e ID: PP 709.TXO 

M a t r i x Spike F i l e ID: 

|

: n x Spike Duplicate F i l e ID: 

* = Values Outside QC Range 

NC = Not Calculated (Sample exceeds spike by f a c t o r of 4 or more) 

ND - Not Detected/Below D e t e c t i o n L i m i t 

% Recovery = [ ( <1> - <2> ) / <3> J x 100 

R e l a t i v e Percent D i f f e r e n c e = |(<4> - <5> | / [(<4> + <S> ) x 0.5) x 100 

(**) = Source: Temporary L i m i t s 

1 
1 
1 
I 
I 
I 
I 
;AMP 

1 
I 
I 

SAMPLES IN BATCH(SPL ID) 9604D25-01A 9604D25-02A 9604C90-01A 

QC O f f i c e r 



1 
M a t r i x : A i r 

U n i t s : ppm 

* SPL BATCH QUALITY CONTROL REPORT ** 

METHOD 8015 (Modified) 

Batch I d : 

B L A N K S P I K E S 

PAGE 

HP P960425104000 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TEXAS 77054 
PHONE (713) 660-0901 

S P I K E Sample Spike M a t r i x Spike M a t r i x Spike MS/MSD QC L i m i t s ( * * ) 

C O M P O U N D S Results Added D u p l i c a t e R e l a t i v e % Advisory) 

Result Recovery Result Recovery D i f f e r e n c e RPD 

<2> <3> <1> <4> <1> <5> Max. Recovery Range 

TPHAIR ND 200 200 99 . 5 230 114 13.6 30 20 - 150 
1 
1 
1 
1 
1 
1 
1 
I 

A n a l y s t : DAO 

Sequence Date: 04/25/96 

Method Blank F i l e ID: 

Sample F i l e ID: 

Blank Spike F i l e ID: P 709.TXO 

Ma t r i x Spike F i l e ID: 

M a t r i x Spike D u p l i c a t e F i l e ID: 

* • Values Outside QC Range 

NC = Not C a l c u l a t e d (Sample exceeds s p i k e by f a c t o r of 4 or more) 

ND = Not Detected/Below D e t e c t i o n L i m i t 

% Recovery = (( <l> - <2> ) / <3> ] x 100 

R e l a t i v e Percent D i f f e r e n c e = |(<4> - <5> | / [(<4> + <5> ) x 0.5] x 100 

(**) =• Source: Temporary l i m i t s 

I 
I 
| 

I 
I 
I 

SAMPLES IN BATCH(SPL ID) 9604D25-01A 9604D25-02A 9604C90-01A 

QC O f f i c e r 



CHAIN OF CUSTODY 

AND 

SAMPLE RECEIPT CHECKLIST 





I 
I 
1 

SPL Houston Environmental Laboratory 

Sample Login Checklist 

I Date: 

[ 
| 

I 

SPL Sample ID: 

Yes No 

1 
1 

Chain-of-Custody (COC) form is present. 

COC is properly completed. 

If no, Non-Conformance Worksheet has been completed. 

Custody seals are present on the shipping container. 

If yes, custody seals are intact. 

1 
1 
1 
1 
i 
1 
I 

All samples are tagged or labeled. 

7 If no, Non-Conformance Worksheet has been completed. 

8 Sample containers arrived intact 
Temperature of samples upon arrival: 

10 Method of sample delivery to SPL: SPL Delivery 

Client Delivery 

FedEx Delivery (airbill #) 

Other: 

9530 

1 1 Method of sample disposal SPL Disposal 

HOLD 

Return to Client 
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FINAL 
FEBRUARY 1996 GROUNDWATER SAMPLING REPORT 
HOBBS, NEW MEXICO FACILITY 
BJ SERVICES COMPANY, U.S.A. 

Prepared for 

BJ Services Company, U.S.A. 
8701 New Trails Drive 
The Woodlands, Texas 

BC Project Number: 2832.11 

Myna R. Dehnert 
Associate Geologist 
Certified Scientist #057 

June 17, 1996 

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

"This report was prepared in accordance with the standards of the environmental consulting industry at the time it was 
prepared, lt should not be relied upon by parties other than those for whom it was prepared, and then only to the extent of the 
scope of work which was authorized. This report does not guarantee that no additional environmental contamination beyond 
that described in this report exists at this site." 
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1.0 INTRODUCTION 

Brown and Caldwell conducted the field activities associated with the February 1996 quarterly 

groundwater sampling event at BJ Services Company, U.S.A. (BJ Service) facility located at 2708 

West County Road, in Hobbs, New Mexico. The facility layout is shown on Figure 1. 

The facility formerly operated an above-grade on-site fueling system. Subsurface contamination 

near the fueling system was first detected by the New Mexico Oil Conservation Division (OCD) 

during an on-site inspection on February 7, 1991. The fueling system was taken out of operation in 

July 1995. The fueling system comprised one, 22,500 gallon diesel aboveground storage tank 

(AST) and one, 5,500 gallon AST. The New Mexico Oil Conservation Division (OCD) requires 

quarterly groundwater monitoring for hydrocarbon constituents, as the result of the diesel fuel 

release. A site chronology detailing the history of the fueling system, the groundwater recovery 

system, and previous sampling events is presented in Table 1. 

During the February 1996 sampling event, groundwater samples were collected and analyzed for 

total benzene, ethylbenzene, toluene, and total xylene (BETX). This report presents the results of 

the groundwater sampling event conducted for BJ Services and includes a description of the field 

activities and a summary of the analytical results. Also included is a groundwater potentiometric 

surface map and hydrocarbon distribution map. 
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2.0 GROUNDWATER SAMPLING AND ANALYSES 

On February 23 and 24, 1996 Brown and Caldwell purged and sampled the groundwater 

monitoring wells to determine concentrations of dissolved-phase hydrocarbons in the groundwater 

at the facility. The following sections describe the activities conducted during this sampling event. 

2.1 Groundwater Measurements and Sampling 

A total of 10 monitoring wells were sampled during the quarterly sampling event. A Site Map 

depicting the locations of the monitoring wells is presented as Figure 1. As noted in previous 

sampling reports, monitoring well MW-2 can not be located and is assumed to have been destroyed 

during facility activities such as grading. 

Groundwater level measurements were obtained from all monitoring wells prior to purging and 

sampling the wells. The groundwater levels were obtained with an oil/water interface probe and 

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

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

towards the southeast with a hydraulic gradient of 0.008 ft/ft. A Potentiometric Surface Map is 

presented in Figure 2. Phase-separated hydrocarbons were detected in monitoring wells MW-1 and 

MW-4 with thickness ranging from a sheen to 0.01 feet. The presence of phase-separated 

hydrocarbons in monitoring wells MW-1 and MW-4 is attributed to the decline in water levels 

since the previous quarter. 

Groundwater samples were collected from all monitoring wells on February 23 and 24, 1996. The 

samples were collected after purging the wells with a submersible pump to remove at least three 

well volumes or until the well became dry. Field parameter measurements for pH, conductivity, 

and temperature were collected after each well volume was purged. Two consecutive readings 

within five percent were used to indicate that groundwater had stabilized. The parameters in each 

monitoring well typically stabilized after two well volumes had been removed; however, at least 

three well volumes were removed from each well. 
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Following recovery, the groundwater samples were collected from each monitoring well using a 

new, 3-foot long, 1/2-inch I.D., disposable polyethylene bailer. Each sample was transferred to 

laboratory prepared, clean glass and/or plastic containers sealed with Teflon®-lined lids; labeled; 

and placed on ice in an insulated cooler for shipment via overnight courier to BC Analytical in 

Glendale, California. Each cooler was accompanied by completed chain-of-custody 

documentation. 

Additional groundwater parameters were measured to assess the potential for natural attenuation 

purposes during the purging and sampling activities. These parameters were dissolved oxygen and 

dissolved ferrous iron. All field parameter readings were recorded in the field log book and are 

listed on the Groundwater Sampling Forms included in Appendix A. The field screening results for 

groundwater samples are presented on Table 3. 

All field measurement equipment was decontaminated prior to and after each use. 

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

detergent and rinsed with deionized (DI) water. Purged water and excess water generated by 

equipment cleaning operations was placed into 55-gallon drums and transferred to the on-site drum 

staging area located in the northeast corner of the facility for classification and future disposal by B J 

Services. 

2.2 Results of Groundwater Analyses 

Groundwater samples collected during this sampling event were analyzed for benzene, 

ethylbenzene, toluene, and total xylenes (BETX) by EPA Method 8020 and total petroleum 

hydrocarbons (TPH) by EPA Method 8015 Modified. Total concentrations of BETX constituents 

above the laboratory detection limit were reported in 7 of the 10 groundwater samples obtained 

during this sampling event. Total benzene concentrations ranged from below the method detection 

limit of 0.3 micrograms per liter (ug/L) in MW-5, MW-7, and MW-8 to 8,100 ug/L in MW-6. 

Total BETX concentrations ranged from below the method detection limit of 0.6 ug/L in MW-5 to 
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24,400 ug/L in MW-6. TPH concentrations ranged from below the detection limit of 0.100 

milligrams per liter (mg/L) to 58 mg/L in MW-6. A cumulative summary of analytical results for 

groundwater samples is included as Table 4. A benzene concentration map is included as Figure 3. 

Figure 4 illustrates the distribution of selected target analytes, which include benzene, total BETX, 

and TPH. The laboratory analytical reports and chain of custody record are included in Appendix 

B. 
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3.0 REMEDIATION SYSTEM 

Brown and Caldwell submitted a Remedial Action Plan (RAP) to the New Mexico OCD in May 

1994. Based on the results from previous investigations conducted by Brown and Caldwell and 

Roberts/Schornick and Associates, Inc. (RSA), Brown and Caldwell recommended the installation 

of a biosparging system. The biosparging system simultaneously treats contaminants in the soil 

residual (adsorbed phase) and in the soil moisture (dissolved phase), and removes the volatile 

contaminants. The biosparging system operates by injecting air into the saturated zone and 

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

flushing of air through the saturated zone increases the dissolved oxygen concentration in the 

groundwater and the soil moisture in the capillary fringe and vadose zone. The higher dissolved 

oxygen content facilitates indigenous microorganisms to accelerate biodegradation of the 

contaminants. The flushing of the air also strips the volatile and semivolatile contaminants. 

The OCD approved the RAP on August 11, 1994. The installation of the biosparging system was 

conducted between August 2 through 24, 1995. A total of nineteen combined injection/extraction 

wells, 3 vacuum extraction wells, associated piping, and two extraction blowers and one injection 

blower were installed. The biosparaging system layout is presented in Figure 5. The vapors 

recovered during the extraction process are discharged to the atmosphere in accordance with the 

State of New Mexico Air Quality Regulations. 

During system operations, blower operating parameters, such as flow rate, pressure, and vapor 

temperature are monitored and recorded on the System Operation Data Sheets included in 

Appendix C. An effluent air sample is collected on a monthly basis from the recovered vapors to 

monitor the bioremediation process and emission rate. A summary of the analytical results for the 

air emissions is included as Table 5. The laboratory analytical reports and chain-of-custody 

documentation are included in Appendix D. 
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Since the biosparging system has been in operation, the vapor extraction system has operated at an 

average flow of 125 cfm at 100°F. The air injection system has operated at an average flow of 28 

cfm at 4.5 psig, 160°F. Monthly air samples have been collected and analyzed for total petroleum 

hydrocarbons (TPH) using EPA Method 8015 (modified) and total volatile aromatic hydrocarbons, 

benzene, ethylbenzene, toluene, and total xylene (BETX) using EPA Method 4030/8020 

(modified). The total BETX emissions for the second quarter ranged from 0.23 lb/hour to 0.33 

lb/hour and TPH emissions ranged from 1.04 lb/hr to 2.33 lb/hr. 
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4.0 CONCLUSIONS AND RECOMMENDATIONS 

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

quarterly groundwater sampling event. 

4.1 Conclusions 

• Groundwater flow remains to the east with an average hydraulic gradient of 0.008 ft/ft. 

• Free product thickness has decreased in MW-1 and MW-4 since November 1995. 

• Total BETX concentrations have decreased in monitor wells MW-3, MW-7, MW-8, MW-
10, and MW-11. 

• Benzene concentrations in monitor wells MW-7 and MW-8 are below the New Mexico 
Water Quality Control Commission standard of 0.01 mg/L. 

4.2 Recommendations 

• Continue the quarterly groundwater sampling program and the operation and maintenance 
of the biosparging system. 
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TABLE 1 
SITE CHRONOLOGY 

BJ SERVICES COMPANY, U.S.A. 
HOBBS, NEW MEXICO 

DATE ACTIVITY 
February 7, 1991 The State of New Mexico Oil Conservation Division (OCD) conducted an 

on-site inspection, including sampling of the on-site fresh water well. 
August 6, 1991 OCD requests submittal of an investigation work plan. 
September 5, 1991 Roberts/Schornick and Associates, Inc. (RSA) submits Technical Work 

Plan for soil and groundwater investigation to the OCD. 
November 15, 1991 The OCD approves Technical Work Plan submitted by RSA. 
December 16, 1991 RSA samples the fresh water well. Analytical results are submitted to the 

OCD. 
February 21, 1992 Western samples the fresh water well. Analytical results are submitted to 

the OCD. 
July 29-August 10, 1992 Brown and Caldwell conducts a soil and groundwater investigation 

according to the approved Technical Work Plan. Investigation included 
drilling and sampling 9 soil borings, sampling 6 hand-augered soil borings, 
the installation and sampling of 5 monitoring wells, and the sampling of the 
fresh water well. 

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

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

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

April 15, 1993 Brown and Caldwell installs off-site monitoring well. 
April 22, 1993 Brown and Caldwell samples off-site monitoring well. 
May 27, 1993 Brown and Caldwell submits a letter report documenting the installation and 

sampling of the off-site monitoring well to the OCD. 
June 2, 1993 Brown and Caldwell conducts a short-term aquifer test using the fresh water 

well at the facility. 
June 8, 1993 USTank Management, Inc. Conducts 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) requests to sample the off-site 
monitoring well. ENSR is the environmental consultant of the adjacent 
property owner on which the off-site well is located. 

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

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

August 16-19, 1993 Brown and Caldwell installed 2 additional downgradient monitoring wells. 
Brown and Caldwell sampled each of the existing monitoring and the newly 
installed monitoring wells. 

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

May 6, 1994 Remedial Action Plan (RAP) submitted to the OCD. 
August 11, 1994 RAP approved by the OCD. 
May 3, 1995 Brown and Caldwell conducted quarterly groundwater sampling event. 
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TABLE 1 (CONTINUED) 
SITE CHRONOLOGY 

BJ SERVICES COMPANY, U.S.A. 
HOBBS, NEW MEXICO 

DATE ACTIVITY 
July 31, 1995 Brown and Caldwell conducted quarterly groundwater sampling event. 
August 2-9, 1995 Installation of biosparging system initiated. Nineteen combined 

injection/extraction wells and three vacuum extraction wells installed. 
August 14-26, 1995 Remedial Construction Services, Inc. (RCS) began construction of the 

biosparging system. 
September 19, 1995 Began operation of the extraction portion ofthe biosparging system. 
November 13, 1995 Began operation of the injection portion of the biosparging system. 
November 14, 1995 Brown and Caldwell conducted quarterly groundwater sampling event. 
February 23, 1996 Brown and Caldwell conducted quarterly groundwater sampling event. 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Well ID Date Measured 
Top of Casing 
Elevation (ft) 

(relative) 

Depth to Water „ , D e p t h t o 

( l | Hydrocarbon from 
TOC (ft) 

from TOC ( f t ) ( 

Hydrocarbon 
Thickness (ft) 

Potentiometric Surface 
Elevation (ft) 

MW-1 August 10, 1992 
February 9, 1993 
August 18, 1993 
January 26, 1994 

May 3, 1995 
July 31, 1995 

November 14, 1995 
February 23, 1996 

101.44 
101.44 
101.44 
101.44 
101.44 
101.44 
101.44 
101.44 

53.22 
53.03 
53.10 
53.31 
54.64 
54.14 
53.69 
54.32 

None 
None 
None 
None 
54.44 
None 
None 

SHEEN 

0.00 
0.00 
0.00 
0.00 
0.20 
0.00 
0.00 
0.01 

48.22 
48.41 
48.34 
48.13 
46.80 
47.30 
47.75 
47.12 

MW-2 August 10, 1992 
February 9, 1993 
August 18, 1993 
January 26, 1994 

May 3, 1995 

101.5 
98.75 
98.75 
98.75 
98.75 

52.82 
49.60 
49.71 
49.97 

None 
None 
None 
None 

Well destroyed 

0.00 
0.00 
0.00 
0.00 
(2) 

48.68 
49.15 
49.04 
48.78 

MW-3 August 10, 1992 
February 9, 1993 
August 18, 1993 
January 26, 1994 

May 3, 1995 
July 31, 1995 

November 14, 1995 
February 23, 1996 

101.44 
101.44 
101.44 
101.44 
101.44 
98.76 
98.76 
98.76 

52.99 
52.72 
52.82 
53.05 
54.31 
51.24 
51.10 
51.68 

None 
None 
None 
None 
None 
None 
None 
None 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

48.45 
48.72 
48.62 
48.39 
47.13 
47.52 
47.66 
47.08 

MW-4 August 10, 1992 
February 9, 1993 
August 18, 1993 
January 26, 1994 

May 3, 1995 
July 31, 1995 

November 14, 1995 
February 23, 1996 

99.33 
99.33 
99.33 
99.33 
99.33 
99.33 
99.33 
99.33 

50.55 
50.26 
50.38 
50.90 
51.51 
51.74 
51.03 
51.65 

None 
None 
None 
50.60 
51.06 
51.48 
None 

SHEEN 

0.00 
0.00 
0.00 
0.30 
0.45 
0.26 
0.00 
0.01 

48.78 
49.07 
48.95 
48.43 
47.82 
47.59 
48.30 
47.68 

MW-5 August 10, 1992 
February 9, 1993 
August 18, 1993 
January 26, 1994 

May 3, 1995 
July 31, 1995 

November 14, 1995 
February 23, 1996 

101.85 
101.85 
101.85 
101.85 
101.85 
101.85 
101.85 
101.85 

52.38 
52.06 
52.16 
52.50 
53.57 
53.27 
52.83 
53.57 

None 
None 
None 
None 
None 
None 
None 
None 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

49.47 
49.79 
49.69 
49.35 
48.28 
48.58 
49.02 
48.28 

MW-6 February 9, 1993 
August 18, 1993 
January 26, 1994 

May 3, 1995 
July 31, 1995 

November 14, 1995 
February 23, 1996 

99.25 
99.25 
99.25 
99.25 
99.25 
99.25 
99.25 

50.58 
50.78 
51.00 
52.63 
51.90 
51.19 
52.10 

None 
None 
None 
None 
None 
None 
None 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

48.67 
48.47 
48.25 
46.62 
47.35 
48.06 
47.15 
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Table 2 
Cumulative Groundwater Elevation Data 

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

Well ID Date Measured 
Top of Casing 
Elevation (ft) 

(relative) 

Depth to Water 
from TOC (ft) 

Depth to 
Hydrocarbon from 

TOC (ft) 

Hydrocarbon 
Thickness (ft) 

Potentiometric Surface 
Elevation (ft) 

MW-7 February 9, 1993 98.96 50.53 None 0.00 48.43 
August 18, 1993 98.96 50.74 None 0.00 48.22 
January 26, 1994 98.96 51.01 None 0.00 47.95 

May 3, 1995 98.96 52.25 None 0.00 46.71 
July 31, 1995 98.96 51.92 None 0.00 47.04 

November 14, 1995 98.96 51.48 None 0.00 47.48 
February 23, 1996 98.96 52.15 None 0.00 46.81 

MW-8 February 9, 1993 99.12 50.48 None 0.00 48.64 
August 18, 1993 99.12 50.67 None 0.00 48.45 
January 26, 1994 99.12 50.96 None 0.00 48.16 

May 3, 1995 99.12 52.15 None 0.00 46.97 
July 31, 1995 99.12 51.77 None 0.00 47.35 

November 14, 1995 99.12 51.37 None 0.00 47.75 
February 23, 1996 99.12 52.17 None 0.00 46.95 

MW-9 April 22, 1993 99.18 49.73 None 0.00 49.45 
July 15, 1993 99.18 49.65 None 0.00 49.53 

August 18, 1993 99.18 49.85 None 0.00 49.33 
January 26, 1994 99.18 50.02 None 0.00 49.16 

May 3, 1995 99.18 51.35 None 0.00 47.83 
July 31, 1995 99.18 50.97 None 0.00 48.21 

November 14, 1995 99.18 50.43 None 0.00 48.75 
February 23, 1996 99.18 51.12 None 0.00 48.06 

MW-10 August 18, 1993 98.9 51.54 None 0.00 47.36 
January 26, 1994 98.9 51.90 None 0.00 47.00 

May 3, 1995 98.9 52.97 None 0.00 45.93 
July 31, 1995 98.9 52.87 None 0.00 46.03 

November 14, 1995 98.9 52.51 None 0.00 46.39 
February 23, 1996 98.9 53.05 None 0.00 45.85 

MW-11 August 18, 1993 98.82 51.92 None 0.00 46.90 
January 26, 1994 98.92 52.32 None 0.00 46.60 

May 3, 1995 98.92 53.38 None 0.00 45.54 
July 31, 1995 98.92 53.35 None 0.00 45.57 

November 14, 1995 98.92 52.96 None 0.00 45.96 
February 23, 1996 98.92 53.50 None 0.00 45.42 

Notes: (1) All measurements are recorded to the nearest 0.01 foot units. 
(2) MW-2 could not be located and is assumed destroyed. 
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Table 4 
Cumulative Results of Analysis for Groundwater Samples 

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

Well ID Sampling Bcnzene(1) Toluene<1) Ethylbenzene0' Xylenes'" Total BTEX TPH® 
Date (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (mg/L) 

10-Aug-92 5,550 12,090 2,160 7,370 27,170 N A ( 3 ) 

9-Feb-93 2,100 6,500 1,300 7,400 17,300 NA 

19-Aug-93 3,200 7,300 1,200 3,700 15,400 NA 

27-Jan-94 1,930 4,580 672 2,390 9,572 NA 

3-May-95 Not Sampled - Phase-Separated Hydrocarbons Present 

l-Aug-95 390 1,300 230 800 2,720 5.7 

15-Nov-95 880 1,800 300 970 3,950 6.8 

23-Feb-96 1,500 3,700 620 2,200 8,020 21 

10-Aug-92 14.9 <4.0 <4.0 <4.0 14.9 NA 

9-Feb-93 <2.0 <2.0 <2.0 <6.0 N D ( 5 ) NA 

19-Aug-93 100 12 3 13 128.0 NA 

27-Jan-94 <1.0 1.2 2 2.5 5.7 NA 

3-May-95 Well Destroyed 

10-Aug-92 304.9 2,099 6,760 1,586 10,749.9 NA 

9-Feb-93 130 <10.0 <10.0 190 320 NA 

19-Aug-93 560 3,100 630 1,900 6,190 NA 

27-Jan-94 1,070 5,380 510 3,120 10,080 NA 

4-May-95 770 3,300 470 1,800 6,340 NA 

l-Aug-95 490 2,900 890 1,600 5,880 14 

15-Nov-95 250 1,000 180 440 1,870 2.9 

23-Feb-96 120 810 170 560 1,660 4 

10-Aug-92 2,594 10,360 2,160 6,740 21,854 NA 

9-Feb-93 5,200 15,000 2,200 10,000 32,400 NA 

19-Aug-93 3,000 12,000 <2,000 7,000 22,000 NA 

27-Jan-94 Not Sampled - Phase-Separated Hydrocarbons Present 

3-May-95 Not Sampled - Phase-Separated Hydrocarbons Present 

l-Aug-95 5,700 17,000 3,500 13,000 39,200 120 

15-Nov-95 490 1,600 310 1,100 3,500 5.2 

23-Feb-96 360 2,800 560 2,500 6,220 18 

10-Aug-92 <4.0 <4.0 <4.0 <4.0 ND NA 

9-Feb-93 <2.0 <2.0 <2.0 <6.0 ND NA 

10-Aug-93 <2.0 <2.0 <2.0 <2.0 ND NA 

27-Jan-94 8.7 29.9 4 11.3 53.9 NA 

3-May-95 3.7 5.3 0.92 4.6 14.5 NA 

l-Aug-95 <0.3 <0.3 <0.3 <0.6 ND <0.10C 

15-Nov-95 <0.3 1.2 <0.3 1.5 2.7 <0.10C 

23-Feb-96 <0.3 <0.3 <0.3 <0.6 <0.6 <0.10C 
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Table 4 
Cumulative Results of Analysis for Groundwater Samples 

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

Well ID Sampling 
Date 

Benzene'" 
(ug/L) 

Toluene*" 
(ug/L) 

Ethylbenzene'" 
(ug/L) 

Xylenes'" 
(ug/L) 

Total BTEX 
(ug/L) 

T P H a ) 

(mg/L) 

MW-6 10-Aug-92 NS ( 4 ) NS NS NS NS NS 

9-Feb-93 7,000 19,000 3,100 7,200 36,300 NA 

19-Aug-93 8,100 19,000 3,500 6,400 37,000 NA 

27-Jan-94 7,960 20,200 3,830 6,150 38,140 NA 

4-May-95 11,000 17,000 2,900 6,000 36,900 NA 

l-Aug-95 8,300 12,000 2,500 5,100 27,900 60 

15-Nov-95 8,900 17,000 2,900 5,500 34,300 57 

23-Feb-96 8,100 10,000 2,300 4,000 24,400 58 

MW-7 10-Aug-92 NS NS NS NS NS NS 

9-Feb-93 <2.0 <2.0 <2.0 <6.0 NS NA 

19-Aug-93 <2.0 3 <2.0 <2.0 3.00 NA 

27-Jan-94 1.1 <1.0 <1.0 <1.0 1.10 NA 

3-May-95 52 3.4 0.67 2.8 58.87 NA 

l-Aug-95 22 2.2 0.85 2.8 27.85 <0.100 

15-Nov-95 8.4 0.77 <0.3 0.93 10.10 <0.100 

23-Feb-96 <0.3 <0.3 <0.3 <0.6 ND <0.100 

022396-1<61 23-Feb-96 <0.3 <0.3 <0.3 <0.6 <0.6 <0.100 

MW-8 10-Aug-92 NS NS NS NS NS NS 

9-Feb-93 <2.0 <2.0 <2.0 <6.0 ND NA 

19-Aug-93 <2.0 <2.0 <2.0 <2.0 ND NA 

27-Jan-94 <1.0 <1.0 <1.0 <1.0 ND NA 

3-May-95 3 4.9 0.75 3.7 12.35 NA 

l-Aug-95 3.1 1.2 0.47 1.6 6.37 <0.001 

080195'6' l-Aug-95 3.6 1.5 0.51 1.5 7.11 <0.100 

15-Nov-95 <0.3 0.52 <0.3 <0.6 0.52 <0.100 
23-Feb-96 <0.3 <0.3 <0.3 <0.6 <0.6 <0.100 

MW-9 22-Apr-93 570 380 <50.0 870 1,820 NA 

15-Jul-93 121 7.3 3 458 589 NA 

19-Aug-93 390 290 40 250 970 NA 

27-Jan-94 327 357 51.1 293 1,028 NA 
3-May-95 380 110 19 120 629 NA 

l-Aug-95 660 410 91 310 1,471 6.2 

15-Nov-95 240 24 11 140 415 1.5 

111 59501<6) 15-Nov-95 170 18 10 120 318 1.9 

23-Feb-96 170 18 2.3 160 350 4.3 
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Table 4 
Cumulative Results of Analysis for Groundwater Samples 

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

Well ID Sampling Benzene'" Toluene'" Ethylbenzene'" Xylenes'" Total BTEX TPH*2' 
Date (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (mg/L) 

MW-10 19-Aug-93 
27-Jan-94 
4-May-95 
l-Aug-95 
15-Nov-95 
23-Feb-96 

190 
13.4 
980 

1,300 
1,000 
810 

460 
4 
15 
32 
24 
23 

<200 
5.5 
11 
32 
15 
27 

240 
33.6 
84 
100 
36 
44 

890 
56.5 
1,090 
1,464 
1,075 
904 

NA 
NA 
NA 
3.6 
1.7 
2.4 

MW-11 19-Aug-93 
27-Jan-94 
4-May-95 
l-Aug-95 
15-Nov-95 
23-Feb-96 

<2.0 
<1.0 
<0.3 
44 
190 
49 

<2.0 
<1.0 
<0.3 
29 
2.8 
1.2 

<2.0 
<1.0 
<0.3 
5.5 
6.2 

0.51 

<2.0 
<1.0 
<0.6 
13 
11 
4 

ND 
ND 
ND 
91.5 
210.0 
54.7 

NA 
NA 
NA 
0.2 
0.4 
0.25 

Field Blank 
11159502 

Field Blank 
Trip Blank 

15-Nov-95 
23-Feb-96 
23-Feb-96 

<0.3 
<0.3 
<0.3 

0.42 
<0.3 
<0.3 

<0.3 
<0.3 
<0.3 

<0.6 
<0.6 
<0.6 

0.42 
ND 
ND 

<0.100 
<0.100 
<0.100 

NOTES: 1) BTEX analyzed using EPA Method 8015 modified. 
2) Total Petroleum Hydrocarbons (TPH) analyzed using EPA Method 8015 modified. 

3) NA = Not analyzed. 
4) NS = Not sampled. 
5) ND = Concentration not detected above method detection limit. 
6) Field duplicate collected from monitor well. 

7) Biosparging System (extraction blower only) was placed into operation on September 22, 1995. 
8) Biosparging system (extraction and injection blowers) was placed into operation on November 14, 1995. 
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APPENDIX A 

GROUNDWATER SAMPLING FORMS 
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GROUNDWATER SAMP 
Well 10. No. 

Casing Oiameter 

Casing Stickup 

Total Well Depth (Irom TOC) 

Static Water Level (from TOC) 

Water Thickness 

(o.iO 
Casing Volume 

Screened Interval (from GS^ 

f t 

at 

f t 

Purge Containerized ? 
jjes • No D 

.ING HELD DATA SHEET 
Task ;-f t-f - ytlMfC/AJtr 

job* 2 ^ l - J / 

Log Book # 

Page of. 
Purge Equipment 

_J t.40* Benrwa Pump (Isfion Tubing) 
• 1.80- Bennea Pump (leflon Tubing) 
• Mayers Pump (PVC Tubing) 
Q CtandosftifflptNeopmne 

Tubing) Cl2n. QSin. 
• StaMeta Bator: 

OJO. _ LENGTH 
1.6T O 0 
IST • • 3 t 
3-7S" • • 4ft. 

• • • _ J l 
SERIAL NO. 

Sample Equipment 

• 1.40* BeroiMftinp (Teflon Tubing) 
• 1.60* Bennea Pump (Teflon Tubing) 
• Meyera Pump (PVC Tubing) 
• Giundfos Pump (Neapmna 

Tubing) Q z k Q 3 « i 
• Stainless Bailer. 

OJ). LENGTH 
1.6T • • 2ft. 
1-85* • • 3ft. 
3-75* • • 4ft. 
_ • • • _ f t . 

SERIAL NO. 

Analytical Equipment 
pH Meter 

• Beckman phi 21 
• Beckman phi to 
Q Orion SA250 
U Other - ?> r 

SERIAL NOP ' 
< — — — — — 

Conductivity Meton 
• YSI Model 33 
Q Orion 122 _ 0 

l l Other N ^ - ^ - ^ 
SERIAL NO. ' 
Dissolved Oxygen Meter: 
m YSI Model SOB 
SERIAL NO. 

Temperature Meter 
• Beckman phi 21 
• Beckman phi 10 
Q - Orion SA250 ,,•,-,;;> 
13 Other \ \ ^ ' ^ - > L ° 
/SERIAL NO.. 

Filtration Equipment: 
• Geotecii Pa/Baltic Pump 
• GeojechO^^icron filter 
• DjspoVCy45jmlcron filter 

Water Level Meter 
• Solinst 

SERIAL NO. 

Sampler's Initials 

Ml® 
Date 

Meter Calibration . , _ 

oH 7 - > , / - - a t / ^ oc 

, 9:9£> «/9,5 oc pH 

Conductance Standard: 

Measured Value: 

_ umhos/cm at 25°C 
Time 

.umhos/cm at 25°C_ 

Dissolved Oxygen 
Calibrated to 

Time 

_mgflat_ 

Sample Depth: (ft.) 

Time Num bur of 
Casirif- Volumes 

Gallons 
Removed 

Water 
Level 

Temp 
°C 

EC. 
^unhos/cm pH 

Dissolved 
Oj mg/tter 

Pump 
Rate 
GPM QapthNt. 

Visual Description 

M i Ail # 5 2 /£. 3 2.Z A 
Ik IS & \M6 

it 3.1 I o • O LL. 7 u ̂  

HL <7,D L3l 1_± 15H 

7V 4 \ o r \ J i 

T r r ' " ^ , O met / 

604-5 

Analyses Requested (sae COC) - ^ F ^ f i u t o ) Partial Suite (explain) 

.QC Samples: GCfKB Riree«laflk-^ Field Blank Trip Blank 

Additional Analyses: 

Initial Readings: Sample Readings: 
• HNu TOC TOC 
• OVA BZ BZ 
[~T Microtia Bkand Bkand 

Protective LeveO 

SERIAL NO. | . : B ' 

HSO Signature: f p /,> j Jp (, w l 

Additional Comments: 

Initial Readings: Sample Readings: 
• HNu TOC TOC 
• OVA BZ BZ 
[~T Microtia Bkand Bkand 

Protective LeveO 

SERIAL NO. | . : B ' 

HSO Signature: f p /,> j Jp (, w l 

Additional Comments: 

Condition of Well, Remarks: 

Sampler's Signature: ^ J ; ^ M V - H u 1 



GROUNDWATER SAMPLING HELD DATA SHEET 
Well 10. No. \ f Purge Equipment 

O 1.40* Bemwe Pump (Teflon Tubing) 
G 1.80* Bennea Pump (Teflon Tubing) 
• Meyers Pump (PVC Tubing) 
Q Giundfcs Pump (Heapmne 

Tubing) • 2k • 3 in. 
• Stainless Baler 

OJ). LENGTH 
1.65* • • 2ft. 
LBS" • • 3ft. 
3-75" • • 4ft. 
— • • _ « • 

SERIAL NO. 

Casing Oiameter 

^ in. 

\ f Purge Equipment 

O 1.40* Bemwe Pump (Teflon Tubing) 
G 1.80* Bennea Pump (Teflon Tubing) 
• Meyers Pump (PVC Tubing) 
Q Giundfcs Pump (Heapmne 

Tubing) • 2k • 3 in. 
• Stainless Baler 

OJ). LENGTH 
1.65* • • 2ft. 
LBS" • • 3ft. 
3-75" • • 4ft. 
— • • _ « • 

SERIAL NO. 

Casing Stickup 

\ f Purge Equipment 

O 1.40* Bemwe Pump (Teflon Tubing) 
G 1.80* Bennea Pump (Teflon Tubing) 
• Meyers Pump (PVC Tubing) 
Q Giundfcs Pump (Heapmne 

Tubing) • 2k • 3 in. 
• Stainless Baler 

OJ). LENGTH 
1.65* • • 2ft. 
LBS" • • 3ft. 
3-75" • • 4ft. 
— • • _ « • 

SERIAL NO. 

Total Well Depth (trom TOC) 

\ f Purge Equipment 

O 1.40* Bemwe Pump (Teflon Tubing) 
G 1.80* Bennea Pump (Teflon Tubing) 
• Meyers Pump (PVC Tubing) 
Q Giundfcs Pump (Heapmne 

Tubing) • 2k • 3 in. 
• Stainless Baler 

OJ). LENGTH 
1.65* • • 2ft. 
LBS" • • 3ft. 
3-75" • • 4ft. 
— • • _ « • 

SERIAL NO. 
Static Water Level (from TOC) / Semple Equipment 

Water Thickness 

J2'(J>5 tt 

• t .40* 8enn*tt Pump (ft̂ tlon Tubing) 
• 1.80* Bennett Pump (Teflon Tubing) 
• Meyers Pump (PVC Tubing) 
• Gvunotos Pump (Neoomne 

Tubing) C ] 2 n L]3in. 
• Stainless Baiter. 

OJ). LENGTH 
1.6S* • • 2ft. 
1-as* • • 3ft 
3-75* • • 4ft 

• • It 
SERIALNO. 

Casing volume 

Z. 02- gal. 

• t .40* 8enn*tt Pump (ft̂ tlon Tubing) 
• 1.80* Bennett Pump (Teflon Tubing) 
• Meyers Pump (PVC Tubing) 
• Gvunotos Pump (Neoomne 

Tubing) C ] 2 n L]3in. 
• Stainless Baiter. 

OJ). LENGTH 
1.6S* • • 2ft. 
1-as* • • 3ft 
3-75* • • 4ft 

• • It 
SERIALNO. 

Screened Interval (Irom GS) 

ft 

• t .40* 8enn*tt Pump (ft̂ tlon Tubing) 
• 1.80* Bennett Pump (Teflon Tubing) 
• Meyers Pump (PVC Tubing) 
• Gvunotos Pump (Neoomne 

Tubing) C ] 2 n L]3in. 
• Stainless Baiter. 

OJ). LENGTH 
1.6S* • • 2ft. 
1-as* • • 3ft 
3-75* • • 4ft 

• • It 
SERIALNO. 

Purge Containerized ? 
ra: Yes • No Destination: 

Task 

Job* 

Log Book* 

Page of. 

Analytical Equipment 
pH Meter. 

• Beckman phi 21 
• Beckman pri 10 »OrionSA250 7 ^ , 0 

Other 
JAL NO/ 

Conductivity Meter. 
• YSI Model 33 
CLOrion122, 
D£ Other j SI' 

ERIALNO. 

Dissolved Oxygen Meter 
YSI Model SOB 

NO. 
Temperature Meter 

• Beckman phi 21 
leckmanpri 10 

.Orion SA250 
Other \)b- l-7yi <-''^ 

1 SERIAL NO.: 

Filtration Ecij^ment: 
• Geote<*Perî a/ficPurnp 
• GeotBch0/4^Mtren filter 
• D'sp6s.W4S micron filter 

Water Level Meter 
• Solinst 

SERIALNO. 

Sampler's Initials Time Date / 

Mtrler Calibration . ^ , T „ 

Conductance Standard: 

Measured Value 

Dissolved Oxygen 
Calibrated to 

.utnrns/cmat2S°C 
Time 

Time Casing Volumes Removed Level °C 
EC. 

umhos/cm pH Dissolved 
Oj mg/tter Visual Description 

/$4 3.U 
AID CM 1A %4 

1&AL A u no X o4 -Zoo? 

C-4 2,0 

fo 1^ 
OLLmlL 

(peso 

Anah/see Requested (see COC) (7Full Su i te / Partial Suite (explain) 

OC Samples: GC/MS RirMBIank Field Blank Trip Blank 

Additional Analyses: 

Initial Readings: Sample Readings: 
• HNu TOC TOC 
• OVA BZ BZ 
n Microtio Bkand Bkand . ... 

/• 
Protective Leyef^ 

SERIAL NO. ; I' * ° I 

HSO Signature: jtfcr/ ' Ll Ml^V V J 

Additional Comments: 

Initial Readings: Sample Readings: 
• HNu TOC TOC 
• OVA BZ BZ 
n Microtio Bkand Bkand . ... 

/• 
Protective Leyef^ 

SERIAL NO. ; I' * ° I 

HSO Signature: jtfcr/ ' Ll Ml^V V J 

Additional Comments: 

Condition of Well, Remarks: 

i 

Sampler's Signature: \X^, [, \ J f j 4 



Task (~ i-V- 5&jMpL"°t=r 

GROUNDWATER SAMPLING FIELD DATA SHEET Job* %r>Z. II 
Log Book* 

Page of. 
Well 10. No. 

Casing Oiameter 

2" in. 
Casing Stickup 

Total WeU Depth (from TOC) 

6> i , M ^ tt 
Static Water Level (from TOC) 

^ 1 - U ^ ft. 
Water Thickness 

Casing volume 

gal. 

Screened Interval (from GS) 

ft 

s f Purge Equipment 

T*Z/« -$oh fay 
• 1.40-Befmeaftj-T(TellOTTubina) 
• 1.80* Bennet Pump (Teflon Tubing) 
• Meyers Pump (PVC Tubing) 
• GnjndfO!i Pump (Neoprene 

Tubing) Qzn. Qi'n. 
• Stainless Bailer. 

OJ). 
1.65* • 
1.8T • 
3.7T • 
— " • 

SERIALNO. 

LENGTH 
• 2fL 
• 3ft 
• 4ft 
• _ J t 

/ Semple Equipmet-t 

• 1.40* Bennett Pump (Teflon Taping) 
• 1.80* Bennett Pump (Teflon Tubing) 
• Meyers Pump (PVC Tubing) 
• Giundfoe Pump (Neopfena 

Tubing) Q2kt. Q3in . 
• Stainless Bailer 

OJ). 
1.65* • 
1.8E* • 
3.75* • 
_ ' • 

SERIALNO. 

LENGTH 
• 21 
• 3fL 
• 4tl 
• ll 

Purge Containerized ? 
fYes • No Destination: 

Analytical Equkimont 
pH Meter 

• Beckman phi 21 
• Beckman phi 10 
~ Orion SA2S0 , . . 

fina, ^U-^J 

NO. 

Conductivity Meter. 
• YSI Model 33 
• ^rion122 

RIAL NO. 

Dissolved Oxygen Meter 
Q YSI Model 50B 
SERIALNO. 

Temperature Meter 
• Beckmanphi21 
• Beckman phi 10 
Q . Orion SA250 
m Othef a C t - ^ ^ 0 

/SERIALNO 

Filtration Equipment: 
• GeotachPeristaiticPump 
• Geotech 0.45 micron filter 
• Dispos. 0.45 micron filter 

Water Level Meter 
• Solinst 

SERIALNO. 

Sampler's Initials >&f5 Date 

Meter Calibration , , T i - -

pH 

Co-ductance Standard:. 

Measured Value: 

.umhos/cm at 25°C 
Time 

.umhos/cm at 25° C_ 

Dissolved Oxygen 
Calibrated to 

Time 

_mp/lat_ 

AHcjJinity Titration Results (Acid Co nes mrat km: 0.16N, 

StartPdtnL^ 

pH 

Sample Depth: (ft.) 

Time Number of 
Casing volumes 

Gallons 
Removed 

Water 
Level 

Temp 
°C 

EC. 
umhos/cm pH Dissolved 

Oj mg/ltter 

Pump 
Rate 
GPM 

Visual Description 

/9. /.og ± 
ML. .5 O.lo 

7^ L31 z 
3 2 . O 

" O T A / . . 

L£__ _ _ _ ^ J ! 2 

2/ 

/t-ulisuite 

RirWfllanir^'^ 

Analyses Requested (see COC) 

.QC Samples: GC/MS 

Additional Analyses: 

Partial Suite (explain) 

Field Blank Trip Blank 

Additional Comments: 

• HNu 
• OVA 
• Microtip Bkgnd. 

Initial Readings: 
TOC 
BZ_ 

Sample Readings: 
TOC_ 
BZ 

SERIALNO. 

HSO Signature: Is 
Condition of Well, Remarks: 

Sampler's Signature: 

Cy 

L U 



GROUNDWATER SAMPLING HELD DATA SHEET 
Task_ 

Job* 7 ?W ii 
Log Book* 

Page of. 
Well ID. No. 

Casing Diameter 
n / ' 

in. 
Casina Stickup 

ft 
Total Well Depth (trom TOC) 

ft 
Static Water Level ftesn •TOC) 

53 5 7 ft 
Water Thickness 

\\>ob ft 

Casing Volume 

gaL 

/If 11/ 4 
Purge Equipment „ 

• 1.40" Bennett Pump (Teflon Tubing) 
• 1.80* Bennea Pump (Teflon Tubing) 
• Meyers Pump (PVC Tubing) 
• Gfundfos Pump (Neoprene 

Tubing) • 2 ». • 3 i n . 
Stainless Baser: • 
OJ). 
1.65* • 
1.85* • 
3.75* Q 

SERIAL NO. 

LENGTH 
• 2ft 
• 3 ft. 
• 4 ft. 

i Sample Equipment 

• 1.40* Bennett Pump (Teflon Tubing) 
• 1.80* Bennett Pump (Teflon Tubing) 
• Meyers Pump (PVC Tubing) 
• Grundfos Pump (Neoprene 

Tubing) Q 2 k 0 3 i n . 
• Stainless Baiter 

Screened Interval (team GS) 

OJ). 
1.65* • 
1.85* • 
3.7S" • 
_ " • 

SERIALNO. 

LENGTH 
• 2ft. 
• 3ft 
• 4ft. 
• _ f t 

Purge ContainerHBd ? 
Yes QNo Destination: / 

Analytical Equipment 
pH Meter* 

• Beckman phi 21 
• Beckman phi 10 
• Orion SA250 , . 
& Other ~ S / -
SERIALNO. 

Conductivity Meter 
• YSI Model 33 
• Orion 122 

JEP-Other 
SERIALNO. N^I - ^SCO 

Dissolved Oxygen Meter 
t 3 \ YSI Model SOB 
/SERIAL NO. 

Temperature Meter 
• Beckman phi 21 
• Beckman phi 10 
• Orion SA250 
M Other - ^ ' C 
SERIALNO. 

Filtration Equipment: 
• Geoteeh'PerilaatejPump 
• Geoteeh0.45 
• DisBos.\).4^ 

w/ter Level 
• Solinst 

SERIALNO. 

Sampler's Initials Time 

cmo 
Oate 

c 
Meter Calibration T j - . 

OH7^ = (J,.7% at M **o%> 

Conductance Standard: 

Measured Value: 

.umhos/cm at 2S°C 
Tims 

_ umhos/cm at 2S°C_ 

Dissolved Oxygen C 
Calibrated 

Time 

^T' M / f a torn 

Alkalinity Titration Results (Acid torH»rttraion: 0.16N, 

Start Potnk * 

Sample Depth: (ft.) 

Time Number of 
Casing Volumes 

Gallons 
Removed 

Water 
Level 

Temp 
°C 

E.C. 
umhos/cm PH 

Dissolved 
Oj mo/liter 

Pump 
Rate 
GPM 

p§m°X"'̂  Visual Description 

£f\ZC /Ki' 5oM 11+ 1,0% 4,$ 0C]\ 

0U4 i,/(s liA /(Jt) //ll 

oq 3 o >, b ocio 
i 

7 5 3- IB. v / . AS 2 Uf/l£> 

ty 

i t smh Sut Jg7 

Analyses Requested (see COC) 

.QC Samples: GC/MS 

Additional Analyses: 

Partial Suite (explain) 

Field Blank Trip Blank 

Additional CommesMs: 

• HNu 
• OVA 
• Microtip 

SERIALNO. 

Initial Readings: 
TOC 
BZ 
Bkand 

HSO Signature: 

Sample Readings: 
TOC 
BZ 
Bkgnd 
Protective Leyeli\ 

B t w o ; 
'(if/j^ u A (A 

Condition of Well, Remarks:' 

Sampler's Signature: Uf.A U i^tf / <-



GROUNDWATER SAMPLING HELD DATA SHEET 
Task A^' SdfipA'y Log Book* 

Page of. 
Well ID. No. Put}* Equipment 

iu 
Casing Diameter 

z in. 
Casing Stickup 

1.40* Bennett Pump (Teflon tubing) 
1.80* Bennea Pump (Teflon Tubing) 

• Meyers Pump (PVC Tubing) 
• Giundfos Pump (Neoprene 

Tubing) • 2 n . r j 3 i n . 
• Stainless Bailer 

Totai Well Depth (from TOC) 

ft 

OJ). 
1.65* • 
1.85* • 
3.7S* • 
_ • • 

SERIALNO. 

LENGTH 
• 2 ft 
• 3ft. 
• 4ft. 
• 

Static Water Level (from TOC) 

52./D ft 

Sampie Equipment 

Water Thickness 

Casing volume 

l,zcl 

1.40* 8ennen Pump (Teflon Tubing) 
1.80* Bennett Pump(Telbn Tubing) 

• Meyers Pump (PVC Tubing) 
• Grundfos Pump (Neoprene 

Tubing) • 2 « i 0 3 i n . 
• Stainless Bailer 

gal. 

Screened interval (from GS) 

ft 

OJ). 
1.65* • 
1.85* • 
3.7T • 
— 

SERIALNO. 

LENGTH 
• 2 ft. 
• 3ft. 
• 4ft. 

rrge Containerized ? 
Yes • No Destination: 

Analytical Equipment 
pH Meter. 

• Beckman phi 21 
• Beckman phi 10 
n^OrionSA250 
ELOther s ; • v : x - ' 
SERIALNO.' 

Conductivity Muter: 
• YSI Model 33 

§-Orion 122 , , . -
-Other \ \ \ 
RIAL NO. ~ 

PJesorved Oxygen Meter 
M YSI Model 508 
SERIALNO. 

Temperature Meter 
• Beckman phi 21 
• Beckman phi 10 
OOrionSA250 . . 
m Other M -• • • ^ t 
SERIALNO. 

Filtration Equlpme 
• GeotechPeHstaltjePump 
• GeotedriO 
• Disposk 

Water Level 
• Solinst 

SERIALNO. 

Sampler's Initials Time Date 

Meter Calibration , , T<m* 

Conductance Standard: umhos/cm at 25°C 
Time 

Measured Value: .umhos/cm at 25°C_ 

Dissolved Oxygen 
Calibrated to 

Time 

_mg/lat_ 

Sample Depth: (ft.) 

Number of 
Casing Volumes 

Gallons 
Removed 

Water 
Level 

Temp 
°C 

EC. 
umhos/cm PH 

Dissolved 
Oj mo/liter 

Pump 
Rate 
GPM 

Visual Description 

1635 it 191 -in 
BLACK-

OS 03 '177 

\A\ 3 Ls 
r̂-̂ rZZZJ ~ 

0 4,D /AZO ^5 

fc / / 
3 IL 

Analyses Requested (see COC) ^ { & M A P a r t i a l S u i t e (explain) 

QC Samples: GC/MS Rins^*er* Field Blank Trip Blank 

Additional Analyses: 

Initial Readings: Sample Readings: 
• HNu TOC TOC 
• OVA BZ BZ 
n Microtio Bkand Bkand 

Protective Leverr-x 

SERIALNO. / I 8 / " 

HSO Signature: P w J / t A A - ' / 

Additional Comments: 

Initial Readings: Sample Readings: 
• HNu TOC TOC 
• OVA BZ BZ 
n Microtio Bkand Bkand 

Protective Leverr-x 

SERIALNO. / I 8 / " 

HSO Signature: P w J / t A A - ' / 

Additional Comments: 

Condition of Well, Remarks: ' 

* 

Sampler's Signature: \ j \ | , | > , < ^ P W ; 

I 



GROUNDWATER SAMPLING FIELD DATA SHEET 
Task_ 

Job* 

jr IV ^tfMPl/'^ Log Book*. 

Well ID. No. 

MM-
Casing Diameter 

Casing Stickup 

Total Well Depth (trom TCC) 

C'7. <•'#- ft 
Static Water Level (from TOC) 

Water Thickness 

f'o^/i 7'^J-

Casing volume 

1,4 8 
Screened Interval (from GS) 

ft 

, Purge Equipment 

• 1.40* Bennett Pump (Tel to Tiibina) 
• 1.80" Bennea Pump (Teflon Tubing) 
• Meyers Pump (PVC Tubing) 
• Grundos Pump (Neoprene 

Tubing) • 2 k Q3ln. 
• Stainless Bator 

OJ). LENGTH 
1.65* • • 2 f t . 1.8S- • 
3.75* • 
— • • 

SERIAL NO. 

• 3ft. 
• 4ft. 

/ Semple Equipment 

• 1.40* Bennett Pump (Teflon Tubing) 
• 1.80* Bennett Pump (Teflon Tubing) 
• Meyers Purnp (PVC Tubng) 
• Giundfos Pump (Neoprene 

Tubing) C l 2 k 0 3 i n . 
• Stainless Bailer 

OJ). LENGTH 
1.65* • • 2 ft. 
1-85* • • 3U. 
3-75* • • 4 ft. 
_ • • • fl 

SERIAL NO. 
Purge Containerized ? 

j Yes • No Destination: 

Analytical Equipment 
pH Meter: 

• Beckman phi 21 
• Beckman phi 10 
• , Orion SA250 
• E X O t h e r V / S / ' - ^ 0 

SERIAL NO? 
Conductivity Meter: 

• YSI Model 33 
Q Orion 122 , . 7 r - , ^ 
another yU-ZScv 
SERIALNO. 

Dissolved Oxygen Meter: 
EL YSI Model SOB 
SERIALNO. 

Temperature Meter 
• Beckman phi 21 
• Beckman phi 10 

Orion SA250 
p.Other\) SI 
SERIAL NO 

Filtration Equipment: 
• Geot^Pe>iaaJticPump 
• Gedteoh OiaTfiicron filter 
• Dispel Ct^W-ron fitter 

Water Level Meter: 
• Solinst 

SERIALNO. 

Sampler's Initials 

fjnU) 
Time 

/oc?o 
Meter Calibration 

PH >.c m y.vs 

Date " 

. , Time 
t /»: ^ oc c' 7^/r> 

Conductance Standard: umhos/cm at 25°C 
Time 

Measured Value: 

Dissolved Oxygen 
Calibrated to 

.umhos/om at25°C_ 

mo/I at 

Time 

Alkalinrty Titration Results (Acid Concentration: 0.16N, 

Start Pointy, 

pH 

Sample Depth: (ft.) 

Time Number of 
Casing volumes 

Gallons 
Removed 

Water 
Level 

Temp 
°C 

EC. 
umhos/cm pH Dissolved 

0 2 mg/liter 

Pump 
Rate 
GPM 

Visual Description 

100 7 JNTi 1 (<?<(# 6.6 oe9 

IO/1 / 1,7 — (j,32. I A o.s 

\0\i i.O —• h7A ^33 OM CtiVQ. 

10/5 4.6- fB. 7 
• 
&. Z>5 o, 7 

0,0 p AC 

• J- L 
i 

{('Yd 
•> 
l CT. 

i 

(<Full Suitey 

RirseBtafTir' 

Addfanaf Analyses: ^ Q l Z Z r f b 

Analyses Requested (see COC) 

QC Samples: GC/MS 

Partial Suite (explain) 

Field Blank Trip Blank 

\ 

Additional Comments: 

Initial Readings: 
• HNu TOC 
• OVA BZ 
• Microtip Btand 

Sample Readings: 
TOC 
BZ 
Bkand 

SERIALNO. 

HSO Signature: 

Protective LeveiT^ 

Condition of Well, Remarks: 

Sampler's Signature: 



Task 

GROUNDWATER SAMPLING FIELD DATA SHEET Job* 2CZXZ 1/ 
Log Book* 

Page of. 

WeU 10. No. 

Casing Oiameter 

Casing Stickup 

Total WeU Oepth (trom TOC) 

' Q Z . Y T ft-
Static Water Level (from TOC) 

5 2 ! > ft 
Water Thickness 

Casing Volume 

Screened interval (trom GS) 

ft 

i l Purge Equipment 

rp (Teflon 1 • 1.W Bennea Pump (Teflon Tubing) 
• 1 .SO* Bennea Pump (Teflon Tubing) 

f
Meyers Pump (PVC Tubing) 
Gfundfos Pump (Neoprene 
Tubing) £l2«i. £• 3in, 
Stain lest Bator 
OJ). 
1.65* • 
1.85" • 
are* Q 
_ " • 

SERIAL NO. 

LENGTH 
• 2ft 
• 31 
• 41 
• 

Sample Equipment 

tet Pump (Tefbn'Tubift U 1.40* Bennett Pump (Teflon'Tubing) 
• l-SCT Bennett Punp (Teflon Tubing) 
• Meyers Pump (PVC Tubmg) 
• Giundfos Pump (Neoprene 

Tubing) • 2n. 0 3 i n . 
• Stainless Bailer 

OJ). LENGTH 
1.65* • • 2 ( L 

1-85* • • 3 ( L 

3-75" • • 41 
• • _ J L 

SERIALNO. 
Purge Containerized ? 

Yes • No Destination: 0 VOrvl • <?r\ Si TYZ 

Analytical Equipment 
pH Meter 

• Beckman pti 21 
• Beckman phi 10 
• Orion SA250 . , 
S^Oiher M W - ^ S ^ 
SERIAL NO. J 

Conductivity Meter 
• YSI Mode) 33 

Orion 122, , L , , ~ 
q Other ^ - ^ ^ 
SERIALNO.: 

Dissolved Oxygen Meter 
[ILYSI Model SOB 
SERIALNO. 

Temperature Meter 
• Beckman pri 21 
• Beckman phi 10 

EOrion SA2S0 
Olher \V~A' 
UAL NO" 

Filtration EqUprrient: 
• Geote* Peraaltic Pump 
• Geote^O.tWmJcrflh filter 
• D'spos. Osis/rnipon filter 

Water Level Meter 
• Solinst 

SERIALNO. 

Sampler's initials Time 

&b\£> 
Date 

•mar Calibration , ,~, . T l m . . 

, b.n a, #z oc 3v 
Conductance Standard: umhos/cm at 25°C 

Tims 
Measured Value: .umhos/cm at25°C_ 

ESSST^? mod at /4',<9 °C CJ735 
Time 

Time Number of 
Casing volumes 

Gallons 
Removed 

Water 
Level 

Temp 
°C 

E.C. 
umhos/cm PH Dissolved 

Oj mg/liter 

Pump 
Rate 
GPM gepthff> 

Visual Description 

QW6 52 M- iM 125 4 -2 )Z 

ZM AM 3.1 /O'X 

CrXlr 2. 6. X /8,9- •7 C\ o.t=, 

OZ6X 3 7,2 /B.6 AW z i CL& AG­

s'-ri­
fe -

€ze%$ 

Analyses Requested (see COC) 

QC Sarnptes: GC/MS 

Additional Analyses: 

;ulli 

lank 

T 
Partial Suite (explain) 

Field Blank Trip Blank 

Additional Comments: 

Initial Readings: Sample Readings: 
• HNu TOC TOC 
• OVA BZ 
• Miootip BkgnrT 

BZ 
BkgST 

SERIALNO. 

HSO Signature: y ( ) < v ( 

Condition of Well, Rem; 
U/\v< 

arte: 
ki 

Protective Leyet\ 
B C {DJ 

Sampler's Signatun 



Task A& >A"0,.:t 
GROUNDWATER SAMPLING HELD DATA SHEET Job* 7<6X2J, 

Loo Book* 

Page of. 
Well ID. No. 

Casing Diameter 

cJ in. 
Casing Stickup 

Total Well Depth (from TOC) 

& 0 . 2 7 - tt 
Static Water Level (from TOC) 

5/ )3L n. 
Water Thickness 

^ i S .t 
Casing volume 

gal. 

Screened Interval (from GS) 

Purge Equipment 

°*"3^ , 
• 1.40-Bermeel̂ rrcOellon Tubing) 
• 1.80" Bennea Pump (Teflon Tubing) 
• Meyers Pump (PVC Tubing) 
• Grundos Pump (Neoprene 

Tubing) • 3 h. 
• Stainless Bailer. 

OJO. „ LENGTH 
1.65" • • 2 I L 

1.85* • 
175* • 

' • 
SERIALNO. 

• 3tt 
• 4lt 

Semple Equipment 

/ 
• 1.40* Bennett Pump (Teflon Tubing) 
• 1.80* Bennett Pump (Teflon Tubing) 
• Meyers Pump (PVC Tubing) 
• Grundos Pump (Neoprene 

Tubing) • 2 n . Q3in . 
• Stainless Bailer 

OJ). LENGTH 
1.65* • • 2 l L 

185* • • 3 f t 
375* • • 4 f t 
— ' • • _ _ l t 

SERIAL NO. 
Purge Containerized ? 

Yes • No Destination: / U ,1A - OO S I > 

Analytical Equipment 
pH Meter 

• Beckman phi 21 
• Beckman phi 10 
Qr Orion SA250 _ . ^ 
M other xlilXbC& 
iiraALNb? 

Conductrvity Meter 
• YSI Model 33 

Orion 122 „ ^ ^ 

RIAL NO. 

Dissolved Oxygen Meter 
YSI Model 50B 

NO. 
Temperature Meter 

• Beckman pri 21 
• Beckman pri 10 
•/Orion SA250 , 
LXOherNiSL-^^^ 
SERIALNO. 

Filtration E(-ulpnent: 
• Geotkh peristaltic Pump 
• Geoteeh;0.4jrMcron filter 
• Djspos .̂43 micron filter 

Water Level Meter 
• Solinst 

SERIALNO. 

Sampler's Initials Time Oate ~ 

Meter Calibration x , T „ 

OH 2 0 , A % a, / ^ o C ( ^ f c ) 

pH/t' 0 - at ^ J % P D 
Conductance Standard: .umhos/cm at 25°C 

Time 
Measured Value: _ umhos/cm at 25°C_ 

Dissolved Oxygen 
Calibrated to 

Tims 

_mg"at_ °C 

Time Number of 
Casing Volumes 

Gallons 
Removed 

Water 
Level 

Temp 
°C 

EC. 
umhos/cm PH Dissolved 

Oj mg/titer Visual Description 

Mi /AJ i 18 «? ^ 0 053 

\°\3 035 cL^tf ta­

rn 7 3-D \x.o '00 0>35 C. 33 030 

'jzL FLO I30D 3 43 033 033 3f3 

fi - f 2 
0,0 i/H 

Analyses Requested (see COC) 

QC Samples: GC/MS Rii 

Additional Analyses: p j ^ J / J ^ ^ 

Trip Blank 

Additional Comments: 

• HNu 
• OVA 
• Microtip BkgntT 

Initial Readings: 
TOC 
BZ 

Sample Readings: 
TOC_ 
BZ 

SERIALNO. 

HSO Signature: 'A 
Condition of Well, Remarks: /' 

/ —u~ 

Sampler's Signature: 



GROUNDWATER SAMPLING HELD DATA SHEET 
Task_ 

Job* 

r 3 :-2/r'OQ,-^,--

'231 
Log Book* 

Page of. 

Well 10. No. 

Casing Oiameter 

2"' in. 
Casing Stickup 

ft 
Total Well Depth (trom TOC) 

' od,o?o2 ft. 
Static Water Level (from TOC) 

53. 05 ft. 
Water Thickness 

10 33 ft. 
Casing Volume 

A 6? 5 gal 

i Purge Equipment 
Q Other 

• 1.40" Bennea Pump (Tellon Tubing) 
• 1.80* 8ennetl Pump (Teflon Tubing) 
• Meyers Pump (PVC Tubing) 
• Grundfos Pump (Neoprene 

Tubing) Cl2n. • 3 ' i t 
• Stainless Bailer 

OJ). 
1.6S* • 
1.8T • 
3.7S- • 
_ " • 

SERIAL NO. 

LENGTH 
• 2ft. 
• 3fL 
• 4fl 
• fl 

Sen-pie requirement 
Other 

t.40* Bennett Pump (Teflon Tubing) 
• 1.80* Bennett Pump (Teflon Tubing) 
• Meyers Pump (PVC Tubing) 
• Grundfos Pump (Neoprene 

Tubing) • 2 k 0 3in. 
• Stainless Bailer 

Screened Interval (from GS) 

ft 

OJ). 
1.65* • 
1.85* • 
3.7T • 
_ • • 

SERIALNO. 

LENGTH 
• 2ft 
• 3ft 
• 4tt 
• _ J l 

Purge Containerized ? _ 
Vrfes • No Destination: {J/ 

Analytical Equipment 
pH Meter: 

• Beckman pti 21 
• Beckman phi 10 
n Orion SA250 

Other 
SERIALNO. 

Conductivity Mettf-
• YSI Model 33 
• Orion 122 
M Other 
SERIALNO. 

Dissolved Oxygen Meter 
GB- YSI Model 508 
SERIALNO. 

Temperaturo Meter 
• Beckman pri 21 
• Beckman pri 10 

Orion SA250 

Filtration Equipment: 
• GeotechPe îstilicPump 
• Geoteot\0.4^j^tW filter 
• Dispose O^rpSon filter 

Water Level Meter 
• Solinst 

SERIALNO. 

Sampler's Initials lime DaT " 

223/3^ 
Meter Calibration ^ / ^ T I_ . 

7,0 , 2. 92 a, A Zoc 
PH 

Time 
M/c.Om fy/l 3 „ 33 °c <?7i& 
Conductance Standard: .umhos/cm at 25°C 

Time 
Measured Value: .umhos/cm at 25° C_ 

Dissolved Oxygen 
Calibrated to 

Time 

mg/| at °C 

AlWjnity Titration Results (Acid Concentration: 0.16N, 1.6N) 

StaitftiihK • 

Sample Depth: (ft.) 

Time Number of 
Casing volumes 

Gallons 
Removed 

Water 
Level 

Temp 
°C 

EC. 
umhos/cm pH Dissolved 

Oj mg/liter 

Pump 
Rate 
GPM 

Visual Description 

1315 53 3 /2 3 7,3 to 02 o 2.3 af2 C/ 0^2 

A 3 5 /32 /y, C/ <r 7/330 333 05 O..OL 

'MO 2 5 7 31,0 0/tZo 0,fo c%3 0,2. -o/o 

37o> 2 3. O ol. 3 0.33 03 02 -35 

fe 1,2 /% 

frlleff All X>i4z oe>2o 

Analyses Requested (see COC) 3 f tA \ Suite ̂  Partial Suite (explain) 

-OC Samples: GC/MS RirseTSiank Field Blank Trip Blank 

Additional Analyses: 

Initial Readings: Sample Readings: 
• HNu TOC TOC 
• OVA BZ BZ 
(~1 Microtio Bkand Bkand 

Protective Leve~P| 

SERIALNO. 1 ? / 

HSOSignature: IH\'^3 

Additional Comments: 

Initial Readings: Sample Readings: 
• HNu TOC TOC 
• OVA BZ BZ 
(~1 Microtio Bkand Bkand 

Protective Leve~P| 

SERIALNO. 1 ? / 

HSOSignature: IH\'^3 

Additional Comments: 

Condition ot Well, Remarks: ' 

] I3-
Sampler's Signature: i l l f / n . ! j j J ' w A 



Task ir^ 5^30^3 
GROUNDWATER SAMPLING FIELD DATA SHEET Job* 2832 #// 

Log Book* 

Page of. 
VMTO.No. 

Casing Oiameter 

2" 
Casing Stickup 

3/053/2^3 ft 
Total Well Oepth (from TOC) 

57,76 , 
Static Water Level (from TOC) 

5 * S D , 
Water Thickness 

r>.Zf? 

HiW'/l 
. / Purge Equipm 

• 

Casing Volume 

70 O gal. 

Screened Interval (from GS) 

lent 

1.40* Semes. Pump (Teflon Tubing) 
• 1.80" Bennea Pump (Teflon Tubing) 
• Meyers Pump (PVC Tubing) 
• Grundfos Pump (Neoprene 

Tubing) • 2 k • 3 kt. 
StaWess Bailer. 

Analytical Equipment 
pH Meter 

• Beckman pri 21 
• Beckman pri 10 
Q . Orion SA250 . „ , 
L¥Other \\5\ - 6 ^ ° 

/SERIAL NO. 

OJ). 
1.65" • 
i.ar Q 
175" • 
_ ' • 

SERIALNO. 

LENGTH 
• 21 
• 31 
• 41 
• It 

Sample Equipment 

°^J3 M 
feJlonT U 1.40" Bennea Pump (Teflon Tubing) 

• 1.80" Bennea Pump (Teflon Tubing) 
• Meyers Pump (PVC Tubing) 
• Grundfos Pump (Neoprene 

Tubing) Q a k U3«i . 
• Stainless Bailer 

OJ). 
1.65" • 
1.85* • 
3.75- • 

SERIAL NO. 

LENGTH 
• 21 
• 31 
• 41 
• l l 

Purge Containerized ? 
Yes • No Destination: = O/o tvi C/)3i 6~ 

Conductivity Meter 
• YSI Model 33 
Q . Orion 122 _ , , 
E[ Other vl >i - ^ b 0 0 

E RIAL NO. 

Dissolved Oxygen Meter 
d l YSI Model SOB 
SERIALNO. 

Tern pe rature Meter 
• Beckman pri 21 
• Beckman pri 10 
• CiionSA25p 
EX Othor 33--^hOd 
SERIALNO. 

Filtration Equiprm 
• Geotech 
• Geol 
• Dispos/Ol 

Water 
• Solinst 

SERIALNO. 

Sampler's Initials 

/330 
Time 

303 5 
Meter Calibration 

pH = 

Date 

Time 
°C 

Time 
PH. °C 
Conductance Standard:. 

Measured Value: 

.umhos'cmat250C 
Time 

.umhos/cm at 25° C_ 

Dissolved Oxygen 
Calibrated to 

Tims 

_mg/lat_ °C 

Sample Depth: (ft.) 

Time Number of 
Casing volumes 

Gallons 
Removed 

Water 
Level 

Temp 
°C 

E.C. 
umhos/cm PH 

Dissolved 
Oj mg/liter 

Pump 
Rate 
GPM 

Visual Description 

(65o /AJ/ 53 7$ 110 3,330 OM 4.3 0.5 07/ CcOO)£_ 

1073 150 gf230_ 02cj 3,37 5, o3S HeO)£-

)Q5o 
1 

1.0 /$,? ox 3 3. 03 53/ ocm/L 

3r9— 2/(2- D(O0 0 20 c, 6 til/o/)55, 

fo o, 0 M<\JL 

/ 
3' 5/ft* / 3 -A 

3C< 5-Q2/77 

Analyses Requested (see COC) 

.QC Samples: GC/MS 

Additional Analyses: 

Full Suite Partial Suite (explain) 

Rinse Blank Field Blank Trip Blank 

Additional Comments: 

Initial Readings: Sample Readings: 
• HNu TOC TOC_ 
• OVA BZ 
• Mjcrotip Bkand 

SERIALNO. 

HSO Signature: 

Condition of Well, Remarks: 1 

* 3 \ \ i -
Sampler's Signature: 



B 

® 
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APPENDIX B 

LABORATORY ANALYTICAL REPORTS GROUNDWATER SAMPLES 

W:\BJSERV\2832\004R.DOC 

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



B C Analytical 

801 Western Avemw 

Oendide, CA 91201 
818/247-5737 
Fax: 818/247-9797 

March 4, 1996 

Brown and Caldwell Consultants 
1415 Louisiana , Suite 2500 
Houston, Tx 77002 
At tn: Myna Dehnert 

Dear Ms. Dehnert, 

Enclosed is the analytical report for chemical testing for samples taken on 
02/23/96. It includes the fol lowing: 

1) Analytical Report of results. 

2) QC summary including LCS/LCSD, MS/MSD, duplicate samples, method 
blanks, and surrogates. 

3) Cross reference sheet containing analyte, date analyzed, method, and batch 
number. 

4) Case narrative explaining QC deficiencies and/or problems 
encountered in testing. 

If you have any questions, please do not hesitate to call. 

Very truly yours, 

fen rr)iy^ 
Brian Moore 
Program Specialist 

BCA 



B C Analytical 

801 Western Avenue 
Oendale, CA 91201 
818/247-5737 
Fax: 8181247-9797 

Case Narrative 

All quality objectives were met including holding times, LCS/LCSD, MS/MSD, 
Duplicate samples, and Method Blanks as applicable. 

No analytical difficulties were encountered wi th any project samples. 

UCA 



B C Analytical 
ANALYTICAL REPORT 

801 Western Avemie 
Oendale. CA 91201 

8181247-5737 
Fax: 818/247-9797 LOG NO: G96-02-609 

Received: 28 FEB 96 

Mailed: MAR 4 1996 

Ms. Myna Dehnert 
Brown and Caldwell Consultants 
1415 Louisiana, Suite 2500 
Houston, Texas 77002 

Project: 2832.11 

LOG NO 

REPORT OF ANALYTICAL RESULTS 

SAMPLE DESCRIPTION, AQUEOUS SAMPLES 

Page 1 

DATE SAMPLED 

02-609-1 
02-609-2 
02-609-3 
02-609-4 
02-609-5 

MW-1 
MW-3 
MW-4 
MW-5 
MW-6 

23 
23 
23 
23 
23 

FEB 96 
FEB 96 
FEB 96 
FEB 96 
FEB 96 

PARAMETER 02-609-1 02-609-2 02-609-3 02-609-4 02-609-5 

BTEX/GRO (8015M) 
Date Analyzed 03/01/96 03/01/96 03/01/96 02/29/96 03/01/96 
Dilution Factor, Times 20 5 10 1 50 
Benzene, ug/L 1500 120 360 <0.3 8100 
Toluene, ug/L 3700 810 2800 <0.3 10000 
Ethylbenzene, ug/L 620 170 560 <0.3 2300 
Total Xylene Isomers, ug/L 2200 560 2500 <0.6 4000 
Carbon Range, . C6-C12 C6-C12 C6-C12 C6-C12 C6-C12 
TPH (Gasoline Range), ug/L 21000 4000 18000 <100 58000 
Surrogates ** 

2725 a,a,a-Trifluorotoluene Rep. , ug/L 1043 253 495 48.5 2725 
a,a,a-Trifluorotoluene Th., ug/L 1000 250 500 50.0 2500 



B C Analytical 

801 Western Avenue 

Oendale, CA 91201 

8181247*737 LOG NO: G96-02-609 
Fax: 8181247-9797 

Received: 28 FEB 96 

Ms. Myna Dehnert 
Brown and Caldwell Consultants 
1415 Louisiana, Suite 2500 
Houston, Texas 77002 

Project: 2832.11 

REPORT OF ANALYTICAL RESULTS Page 2 

LOG NO SAMPLE DESCRIPTION, AQUEOUS SAMPLES DATE SAMPLED 

02-609-6 MW-7 23 FEB 96 
02-609-7 MW-8 23 FEB 96 
02-609-8 MW-9 23 FEB 96 
02-609-9 MW-10 23 FEB 96 
02-609-10 MW-11 23 FEB 96 

02-609-6 02-609-7 02-609-8 02-609-9 02-609-10 PARAMETER 

BTEX/GRO (8015M) 
Date Analyzed 02/29/96 
Dilution Factor, Times 1 
Benzene, ug/L <0.3 
Toluene, ug/L <0.3 
Ethylbenzene, ug/L <0.3 
Total Xylene Isomers, ug/L <0.6 
Carbon Range, . C6-C12 
TPH (Gasoline Range), ug/L <100 
Surrogates ** 
a,a,a-Trifluorotoluene Rep., ug/L 50.5 
a,a,a-Trifluorotoluene Th., ug/L 50.0 

03/01/96 03/01/96 03/01/96 03/01/96 
1 1 5 1 

<0.3 170 810 49 
<0.3 18 23 1.2 
<0.3 2.3 27 0.51 
<0.6 160 44 4.0 

C6-C12 C63-C12 C6-C12 C6-C12 
<100 4300 2400 250 

50.4 56.1 241 47.2 
50.0 50.0 250 50.0 

BCA 



B C Analytical 

801 Western Avenue 
dendale, CA 91201 

; « S ^ 7 9 7 L 0 G N 0 : G96-02-609 

Received: 28 FEB 96 

Ms. Myna Dehnert 
Brown and Caldwell Consultants 
1415 Louisiana, Suite 2500 
Houston, Texas 77002 

Project: 2832.11 

REPORT OF ANALYTICAL RESULTS Page 3 

LOG NO SAMPLE DESCRIPTION, AQUEOUS SAMPLES DATE SAMPLED 

02-609-11 022396-1 23 FEB 96 

PARAMETER 02-609-11 

BTEX/GRO (8015M) 
Date Analyzed 03/01/96 
Dilution Factor, Times 1 
Benzene, ug/L <0.3 
Toluene, ug/L <0.3 
Ethylbenzene, ug/L <0.3 
Total Xylene Isomers, ug/L <0.6 
Carbon Range, . C6-C12 
TPH (Gasoline Range), ug/L <100 
Surrogates ** 
a,a,a-Trifluorotoluene Rep., ug/L 50.1 
a,a,a-Trifluorotoluene Th., ug/L 50.0 

BCA 



B C Analytical 

801 Western Avenue 
(Xendale, CA 91201 
818/247-5737 
Fax: 818/247-9797 

LOG NO: G96-02-609 

Received: 28 FEB 96 

Ms. Myna Dehnert 
Brown and Caldwell Consultants 
1415 Louisiana, Suite 2500 
Houston, Texas 77002 

Project: 2832.11 

LOG NO 

REPORT OF ANALYTICAL RESULTS 

SAMPLE DESCRIPTION, AQUEOUS SAMPLES 

Page 4 

DATE SAMPLED 

02-609-12 
02-609-13 

Field Blank 
Trip Blank 

23 
23 

FEB 96 
FEB 96 

PARAMETER 02-609-12 02-609-13 

BTEX/GRO (8015M) 
Date Analyzed 03/01/96 03/01/96 
Dilution Factor, Times 1 1 
Benzene, ug/L <0.3 <0.3 
Toluene, ug/L <0.3 <0.3 
Ethylbenzene, ug/L <0.3 <0.3 
Total Xylene Isomers, ug/L <0.6 <0.6 
Carbon Range, . C6-C12 C6-C12 
TPH (Gasoline Range), ug/L <100 <100 
Surrogates ** 
a,a,a-Trifluorotoluene Rep., ug/L 51.0 53.1 
a,a,a-Trifluorotoluene Th., ug/L 50.0 50.0 



B C Analytical 

801 Western Avenue 
Oendale, CA 91201 

818/247-5737 LOG NO: G96-02-609 
Fax: 8181247-9797 

Received: 28 FEB 96 

Ms. Myna Dehnert 
Brown and Caldwell Consultants 
1415 Louisiana, Suite 2500 
Houston, Texas 77002 

Project : 2832.11 

REPORT OF ANALYTICAL RESULTS Page 5 

Dick Swenson, Laboratory Director 

The a n a l y t i c a l results within t h i s report relate only to the specific 
compounds and samples investigated and may not necessarily r e f l e c t 
other apparently similar material from the same or a similar location. 

This report s h a l l not be reproduced, except i n f u l l , without the 
w r i t t e n approval of BCA.. No use of t h i s report f o r promotional or 
advertising purposes i s permitted without p r i o r w r i t t e n BCA approval. 

BCA 



I 
I 
I 
I 
I 
I 

ORDER PLACED FOR CLIENT: Brown and Caldwell Consultants 9602609 
BC ANALYTICAL : GLEN LAB : 09:59:22 04 MAR 1996 - P. 1 : 

SAMPLES... SAMPLE DESCRIPTION. . DETERM. . DATE METHOD... .. EQUIP. BATCH.. ID.NO 
ANALYZED 

9602609*1 MW-1 GAS .TPH .BTEX 03.01.96 8015M 536-35 96425 6843 
9602609*2 MW-3 GAS .TPH .BTEX 03.01.96 8015M 536-35 96425 6843 
9602609*3 MW-4 GAS .TPH .BTEX 03.01.96 8015M 536-35 96425 6843 
9602609*4 MW-5 GAS .TPH .BTEX 02.29.96 8015M 536-35 96424 8171 
9602609*5 MW-6 GAS .TPH .BTEX 03.01.96 8015M 536-35 96425 6843 
9602609*6 MW-7 GAS .TPH .BTEX 02.29.96 8015M 536-35 96424 8171 
9602609*7 MW-8 GAS .TPH .BTEX 03.01.96 8015M 536-35 96424 8171 
9602609*8 MW-9 GAS .TPH .BTEX 03.01.96 8015M 536-35 96424 8171 
9602609*9 MW-10 GAS .TPH .BTEX 03.01.96 8015M 536-35 96424 8171 
9602609*10 MW-11 GAS .TPH .BTEX 03.01.96 8015M 536-35 96424 8171 
9602609*11 022396-1 GAS .TPH .BTEX 03.01.96 8015M 536-35 96424 8171 
9602609*12 Field Blank GAS .TPH .BTEX 03.01.96 8015M 536-35 96424 8171 
9602609*13 Trip Blank GAS ,TPH .BTEX 03.01.96 8015M 536-35 96424 8171 
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B SURROGATE RECOVERIES : 
. BC ANALYTICAL : GLEN LAB : 10:01:15 04 MAR 1996 - P. 1 : 

JlETHOD ANALYTE BATCH ANALYZED REPORTED TRUE %REC FLAG LCL UCL 

602609*1 

015M a,a,a-Trifluorotoluene Re96425 03/01/96 1043 1000 104 75 117 

|)602609*2 

8015M a,a,a-Trifluorotoluene Re96425 03/01/96 253 250 101 75 117 

|)602'609*3 

< 

015M a(a,a-Trifluorotoluene Re96425 03/01/96 495 500 99 75 117 

602609*4 

J015M a,a,a-Trifluorotoluene Re96424 02/29/96 48.5 50.0 97 75 117 

9602609*5 

|i015M a,a,a-Trifluorotoluene Re96425 03/01/96 2725 2500 109 75 117 

^602609*6 

*015M a,a,a-Trifluorotoluene Re96424 02/29/96 50.5 50.0 101 75 117 

J602609*7 

8015M a,a,a-Trifluorotoluene Re96424 03/01/96 50.4 50.0 101 75 117 

^602609*8 

8015M a,a,a-Trifluorotoluene Re96424 03/01/96 56.1 50.0 112 75 117 

"602609*9 

J015M a,a,a-Trifluorotoluene Re96424 03/01/96 241 250 96 75 117 

9602609*10 

Joi5M a,a,a-Trifluorotoluene Re96424 03/01/96 47.2 50.0 94 75 117 

9602609*11 

Eoi5M a,a,a-Trifluorotoluene Re96424 03/01/96 50.1 50.0 100 75 117 

602609*12 

015M a.a.a-Trifluorotoluene Re96424 03/01/96 51.0 50.0 102 75 117 

^602609*13 

8015M a,a,a-Trifluorotoluene Re96424 03/01/96 53.1 50.0 106 75 117 

I 
1 
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APPENDIX C 

REMEDIATION SYSTEM OPERATION DATA SHEETS 

W:\BJSERV\2832\004R.DOC 

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



JflN 4'96 16:32 FR BJ JUICES. HOBBS 505 392 7307 TO I?"""7590952 P. 03 

BJ Services 
Hobbs, New Mexico 
ph (505) 392-5556 

Date: VM^-fffe 

Recorded by 

fax (505) 392-7307 

Time: 
Weather conditions: 
Temperature: 
Humidity: 

Water drained from extraction unit: 
AM Main \ <^o\ 

Standby, 

PM Main 
Standby, 

Barometric Press: 

Time: %VbO G ^ . Blower Measurements 

Flow Rate scfin 
Pressure psi 
Temperature F 

Flow Rate V i C scfin 
Vacuum «̂e> in.H 20 
Temperature n4* F 

Time Differential Pressure Readings (AP) 
Injection System Extraction System 

Lat. # AP(in.H30) Ps(PSI) Lat# AP(m.H20) Ps (in. H 20) 
1 1 
2 2 
3 3 
4 4 
5 N/A N/A 5 
6 6 
7 7 

Time: Blower Measurements 

Flow Rate scfin 
Pressure 5 » \ psi 
Temperature I S c f F 

Flow Rate H O scfin 
Vacuum in.H 20 
Temperature S O ' F 

- Fax daily to : Myna Dehnert @ (713) 759-0952 
voice (713) 759-0999 



BJ Services 
Hobbs, New Mexico 

ph (505) 392-5556 fax (505) 392-7307 

Dale: J f f l 1 % 

Recorded bv: 
Time: 
Weather conditions: 
Temperature: 
Humidity: 

Water drained from extraction unit: 
AM Main- 2 < 'J^/., 

Standby 

PM Main 
Standby, 

Barometric Press 

Time Blower Measurements 
Injection System - fi&?TVlC) 

Flow Rate • [ A scfm 
Pressure Nn * Tenmerature F 

Flow Rate j 7 c- scfm 
Vacuum 2 5 in.H20 
Teriiperature r7C0<2> F 

Time 
njection System 

Lat.# AP(in.H20) Ps(PSI) 
1 
2 j 

3 / 

4 1 • / 
5 N/A / ' 'N/A 
6 
7 

Differential Pressure Readings (AP) 
Extraction System 

Lat. # AP fin. H,0) Ps(in.H20) ; 
1 
2 
3 7 L. 
4 ! J 1 
5 t > i 
6 
7 

Time /ft?-.: 

Flow Rate 0 scfin 
Pressure 6 . V psi 
Temperature 

Blower Measurements 
Extraction System 

Flow Rate 170 scfin 
Vacuum 2 3 in.HaO 
Temperature 

Fax daily to : Myna Dehnert @ (713) 759-0952 
voice (713) 759-0999 



DEC 20'95 00:55 FR BJ SERUICES. HOBBS 505 392 7307 TO 17137590952 P. 01 

BJ Services 
Hobbs, New Mexico 
ph (505) 392-5556 fes (505) 392-7307 

Date 

Recorded by Watei drained from extraction unit: 
AM Main 

Clmr 
Time 
Weatber conditions: 
Temperature: 
Hmniditv: ^ 5 % ; 

Standby, 

22 rr- PM Main 

Barometric Press: 

Time: CftCQ 

Standby, 

Blower Measurements 

Flow Rate 4r0 scfin 
Pressure 5,0 psi 
Temperature 

Flow Rate l&tb scfin 
Vacuum 20 m-rfcO 
Temperature c\0o F 

Time: Differential Pressure Readings (AP) 
hjection System 

Lat.# AP(in.H20) Ps(PSI) 
1 A 
2 l/ / / 
3 A / 
4 / \ 
5 N/A / \ (WA 
6 / * 

7 

Lat # APfm-HzO) PS(in.H20) 
1 
2 I 
3 A I 
4 / \ / f 1 
5 / v ( 6 
7 

Time JfflL Blower Measurements 

Flow Rate AO scfin 
Pressure Ft psi 
Temperature l l / F 

Flow Rate (z?5 scfin 
Vacuum 20 in.BkO 
Temperature i/r F 

Fax dairy to : Myna Dehnert @ (713) 759-0952 
voice (713) 759-0999 

** TOTAL PAGE.001 ** 
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APPENDIX D 

LABORATORY ANALYTICAL REPORTS 
AIR SAMPLES 

W:\BJSERV\2832\004R.DOC 

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



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

SPL, INC. 

REPORT APPROVAL SHEET 

WORK ORDER NUMBER: 96 - 03 - B73 

Approved for release by: 

M. Scott Sample, Laboratory Director 
Date: 

Date: 
Siok Hong Chen, Project Manager 



Company: 
Si t e : 
Project No: 
Proj ect: 

hern Petroleum Laboratories 
****STJMMARY REPORT***** 

03/27/96 

Brown and Caldwell 
2708 W.County Rd, Hobbs, NM 
2832 .31 
BJ S e r v i c e s / H o b b s R e m e d i a t i o n 

ANALYTICAL DATA 
NOTE: ND - Not Detec ted 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

• SPL ID CLIENT ID BENZENE TOLUENE ETHYLBENZ. XYLENE TPH-IR TPH-GC LEAD MTBE 

I MATRIX DATE SAMPLED PQL PQL PQL PQL 

L9603B73-01 Effluent 032296-01 6 44 12 40 990 

l&IR 03/22/96 13:30:00 lppm lppm lppm lppm 5ppm 

I 
I 
I 
I 
I 
I 
I 
I 
I 

BTEX - METHOD 5030/8020 ( M o d i f i e d ) * * * 
m TPH-GC - METHOD 8015 (Modified) 

SPL, Inc., - Project Manager 

I 



C e r t i f i c a t e of A n a l y s i s No. H9-9603B73-01 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

Brown and Caldwell 
1415 Louisianna 
Houston, TX 77002 
ATTN: Myna Dehnert DATE: 03/27/96 

PROJECT: BJ Services/Hobbs Remediation 
SITE: 2 708 W.County Rd, Hobbs, NM 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: E f f l u e n t 032296-01 

PROJECT NO: 2832.31 
MATRIX: AIR 

DATE SAMPLED: 03/22/96 13:30:00 
DATE RECEIVED: 03/25/96 

ANALYTICAL DATA 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

PARAMETER 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENE 
TOTAL ¥OLATILE AROMATIC HYDROCARBONS 
METHOD 5030/8020 ( M o d i f i e d ) * * * 
Analyzed by: DAO 

Date: 03/25/96 

T o t a l Petroleum Hydrocarbons 
METHOD 8015 (Modified) 
Analyzed by: DAO 

Date: 03/25/96 07:36:00 

RESULTS 

6 
44 
12 
40 

102 

DETECTION 
LIMIT 

1 P 
1 P 
1 P 
1 P 

UNITS 

ppm 
ppm 
ppm 
ppm 
ppm 

990 ppm 

: P ) P r a c t i c a l Q u a n t i t a t i o n L i m i t 

Notes: *Ref: Methods f o r Chemical Analysis of Water and Wastes, 1983, EPA 
**Ref: Standard Methods f o r Examination of Water & Wastewater, 18th ed. 

***Ref: Test Methods f o r Evaluating S o l i d Waste, EPA SW846, 3rd Ed. 

QUALITY ASSURANCE: These analyses are performed i n accordance w i t h 
EPA g u i d e l i n e s f o r q u a l i t y assurance. 

n 



QUALITY CONTROL 

DOCUMENTATION 



M a t r i x : 

U n i t s : 

»* SPL BATCH QUALITY CONTROL REPORT ** 

METHOD 5030/8020 (Modified) 

PAGE HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

Batch I d : HP P960324072410 

B L A N K S P I K E S 

S P I K E Sample Spike M a t r i x Spike M a t r i x Spike MS/MSD QC L i m i t s ( * * ) 

C O M P O U N D S Results Added D u p l i c a t e R e l a t i v e % Advisory 1 

Result Recovery Result Recovery D i f f e r e n c e RPD 

<2> <3> <1> <4> <1> <5> Max. Recovery Range 

BENZENE ND 20 19 95 . 0 18 90 . 0 5.41 30 20 - 150 

TOLUENE ND 20 17 85 . 0 17 85 . 0 0 30 20 - 150 

ETHYLBENZENE ND 20 16 80 . 0 16 80 . 0 0 30 20 - 150 

O XYLENE ND 20 15 75 . 0 15 75 . 0 0 30 20 - 150 

M & P XYLENE ND 20 17 85 . 0 16 80 . 0 6 . 06 30 20 - 150 

Anal y s t : AA 

Sequence Date: 03/24/96 

Method Blank F i l e ID: 

Sample F i l e ID: 

Blank Spike F i l e ID: PP 499.TXO 

M a t r i x Spike F i l e ID: 

M a t r i x Spike D u p l i c a t e F i l e ID: 

* « Values Outside QC Range 

NC = Not C a l c u l a t e d (Sample exceeds spike by f a c t o r o f 4 or more) 

ND = Not Detected/Below D e t e c t i o n L i m i t 

% Recovery = [ ( <l> - <2> ) / <3> ] x 100 

R e l a t i v e Percent D i f f e r e n c e = |(<4> - <5> | / [(<4> + «5> ) x 0.51 x 100 

(**) = Source: Temporary L i m i t s 

SAMPLES IN BATCH(SPL I D ) : 9603B40-01A 9603B41-01A 9603B44-01A 9603B45-01A 

9603B42-01A 9603B43-01A 9603B73-01A 9603B91-01A 

9603B14-01A 9603B16-01A 9603B17-01A 9603B39-01A 

0 n n / 
^ - V VW—-—y 
QC O f f i c e r 



SPL BATCH QUALITY CONTROL REPORT ** 

Mod. 8015 - Di e s e l 

Batch I d : 

PAGHOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

HP T960320011600 

L A B O R A T O R Y C O N T R O L S A M P L E 

S P I K E 

C O M P O U N D S 

Method 

Blank Result 

<2> 

Spike 

Added 

<3> 

Blank 

Result 

<1> 

Spike 

Recovery 

% 

QC L i m i t s ( * * ) 

(Mandatory) 

\ Recovery Range 

Diesel P e t r . Hydrocarbons ND 250 292.67 117 82 - 128 

M A T R I X S P I K E S 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
1 

S P I K E 

C O M P O U N D S 

Sample 

Results 

<2> 

Spike 

Added 

<3> 

M a t r i x Spike M a t r i x Spike 

D u p l i c a t e 

MS/MSD 

R e l a t i v e * 

D i f f e r e n c e 

QC L i m i t s ( * * * ) 

(Advisory) 

S P I K E 

C O M P O U N D S 

Sample 

Results 

<2> 

Spike 

Added 

<3> 

Result 

<1> 

Recovery 

<4> 

Result 

<1> 

Recovery 

<5> 

MS/MSD 

R e l a t i v e * 

D i f f e r e n c e RPD 

Max. Recovery Range 

DIESEL PETR. HYDROCARBONS 778.69 250 872.53 37 .5 1205.30 171 * 128 * 11 32 - 162 

Analy s t : RR 

Sequence Date: 03/19/96 

SPL ID of sample spiked: 9603749-03C 

Sample F i l e ID: T 994.TXO 

Method Blank F i l e ID: 

Blank Spike F i l e ID: TT 711.TXO 

M a t r i x Spike F i l e ID: T 995.TXO 

Ma t r i x Spike D u p l i c a t e F i l e ID: T 9 

SAMPLES IN BATCH(SPL ID) 9603749-11C 

9603749-07C 

9603749-02C 

9603695-06C 

9603749-06C 

* = Values Outside QC Range 

NC = Not C a l c u l a t e d (Sample exceeds spike by f a c t o r o f 4 or more) 

ND = Not Detected/Below D e t e c t i o n L i m i t 

% Recovery - [ ( <1> - <2> ) / <3> ] x 100 

LCS % Recovery « (<1> / <3> ) x 100 

R e l a t i v e Percent D i f f e r e n c e = |(<4> - <5> | / [(<4> + <5> ) x 0.5] 

(**) = Source: SPL-Houston H i s t o r i c a l Data (3rd Q '95) 

(***) =• Source: SPL-Houston H i s t o r i c a l Data 

x 100 

9603749-10C 

9603695-07C 

9603749-09C 

9603749-01C 

9603749-08C 

9603695-04C 

9603695-03C 

9603749-12C 

9603749-04C 

9603695-02C 

9603695-01C 

9603749-03C 

9603749-05C 

QC Officer 



CHAIN OF CUSTODY 

AND 

SAMPLE RECEIPT CHECKLIST 





I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SPL Houston Environmental Laboratory 

Sample Login Checklist 

D a t e : ^ 

Time: 

Cf&O 
SPL Sample ID: 

)i ft 2 f f l 

Yes No 

1 Chain-of-Custody (COC) form is present. V 
2 COC is properly completed. y 
3 If no, Non-Conformance Worksheet has been completed. 

4 Custody seals are present on the shipping container. v / 
5 Ifyes, custody seals are intact. 

6 All samples are tagged or labeled. y 
7 If no, Non-Conformance Worksheet has been completed. 

8 Sample containers arrived intact / 
9 Temperature of samples upon arrival: 

Otflktid c 
10 Method of sample delivery to SPL: SPL Delivery 

Client Delivery 

FedEx Delivery (airbill #) 

Other: 

11 Method of sample disposal: SPL Disposal / 

HOLD 

Return to Client 

Name: ^ Date: 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

SPL, INC. 

REPORT APPROVAL SHEET 

WORK ORDER NUMBER: 96 - 01 - C42 

Approved for release by: 

Date: 
M. Scott Sample, Laboratory Director 

Date: 
Siok Hong Chen, Project Manager 



Company: 
S i t e : 
Project Nos 
Proj ect: 

rn Petroleum Laboratories 
**SUMMARY REPORT***** 

02/06/96 

Brown and Caldwell 
2708 W.County Rd, Hobbs, NM 
2832 .31 
BJ S e r v i c e s / H o b b s R e m e d i a t i o n 

ANALYTICAL DATA 
NOTE: ND - Not Detec ted 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

L SPL ID CLIENT ID BENZENE TOLUENE ETHYLBENZ. XYLENE TPH-IR TPH-GC LEAD MTBE 

I MATRIX DATE SAMPLED PQL PQL PQL PQL 

I 9601C42-01 E f f l u e n t 012996-01 12 61 17 53 1200 

IAIR 01/29/96 14:00:00 lppm lppm lppm lppm 5 ppm 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

BTEX - METHOD 5030/8020 (Modified)*** 
TPH-GC - METHOD 8015 (Modified) 

SPL, Inc., - Proiect Manager 

I 



C e r t i f i c a t e of Analys i s No. H9-9601C42-01 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

Brown and Caldwell 
1415 Louisianna 
Houston, TX 77002 
ATTN: Myna Dehnert DATE: 02/06/96 

PROJECT: BJ Services/Hobbs Remediation 
SITE: 2 708 W.County Rd, Hobbs, NM 
SAMPLED BY: BJ Services 
SAMPLE ID: E f f l u e n t 012996-01 

PROJECT NO: 2832.31 
MATRIX: AIR 

DATE SAMPLED: 01/29/96 14:00:00 
DATE RECEIVED: 01/31/96 

ANALYTICAL DATA 
PARAMETER 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENE 
TOTAL VOLATILE AROMATIC HYDROCARBONS 
METHOD 5030/8020 ( M o d i f i e d ) * * * 
Analyzed by: KA 

Date: 02/01/96 

T o t a l Petroleum Hydrocarbons 
METHOD 8015 (Modified) 
Analyzed by: KA 

Date: 02/01/96 15:54:00 

RESULTS 

12 
61 
17 
53 

143 

1200 

DETECTION 
LIMIT 

1 P 
1 P 
1 P 
1 P 

UNITS 

ppm 
ppm 
ppm 
ppm 
ppm 

ppm 

P r a c t i c a l Q u a n t i t a t i o n L i m i t 

Notes: *Ref 
**Ref 

***Ref 

Methods f o r Chemical Analysis of Water and Wastes, 1983, EPA 
Standard Methods f o r Examination of Water & Wastewater, 18th ed. 
Test Methods f o r Evaluating S o l i d Waste, EPA SW846, 3rd Ed. 

QUALITY ASSURANCE: These analyses are performed i n accordance w i t h 
EPA g u i d e l i n e s f o r q u a l i t y assurance. 



QUALITY CONTROL 

DOCUMENTATION 



* y 5 P L BATCH QUALITY CONTROL REPORT ** 

ITHOD 5030/8020 ( M o d i f i e d ) 

PAGE HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 
HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

Batch I d : HP P960201112300 

B L A N K S P I K E S 

S P I K E Sample Spike M a t r i x Spike M a t r i x Spike MS/MSD QC L i m i t s ! * * ) 

C O M P O U N D S Results Added D u p l i c a t e R e l a t i v e % (Advisory) 

Result Recovery Result Recovery D i f f e r e n c e RPD 

<2> <3> <1> <4> <1> <5> Max. Recovery Range 

BENZENE ND 20 16 80 . 0 16 80.0 0 30 20 - 150 

TOLUENE ND 20 15 75.0 16 80 . 0 6.45 30 20 - 150 

ETHYLBENZENE ND 20 15 75.0 15 75 . 0 0 30 20 - 150 

O XYLENE ND 20 15 75.0 15 75 . 0 0 30 20 - 150 

M & P XYLENE ND 20 16 80.0 17 85.0 6.06 30 20 - 150 

Analy s t : fab 

Sequence Date: 02/02/96 

Method Blank F i l e ID: 

Sample F i l e ID: 

Blank Spike F i l e ID: PP 031.TXO 

M a t r i x Spike F i l e ID: 

M a t r i x Spike D u p l i c a t e F i l e ID: 

* = Values Outside QC Range 

NC = Not C a l c u l a t e d (Sample exceeds sp i k e by f a c t o r o f 4 or more) 

ND = Not Detected/Below D e t e c t i o n L i m i t 

% Recovery - (( c l > - <2> ) / <3> ] x 100 

R e l a t i v e Percent D i f f e r e n c e = |(<4> - <5> | / [(<4> + <5> ) x 0.5] x 100 

(**) = Source: Temporary L i m i t s 

SAMPLES IN BATCH(SPL I D ) : 9601C99-01A 9602031-01A 9602031-02A 9602033-01A 

9602088-02A 9602088-01A 9601C42-01A 



PL BATCH QUALITY CONTROL REPORT 

ITHOD 8015 (Modified) 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 
HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

Batch I d : HP P960201123000 

B L A N K S P I K E S 

S P I K E Sample Spike Matrix Spike Matrix Spike MS/MSD QC Limits!**) 

C O M P O U N D S Results Added Duplicate Relative % (Advisory) 

Result Recovery Result Recovery Difference RPD 

<2> <3> <1> <4> <1> <5> Max. Recovery Range 

TPHAIR ND 200 226 113 227 114 0.881 30 20 - 150 

Analys t : fab 

Sequence Date: 02/02/96 

Method Blank F i l e ID: 

Sample F i l e ID: 

Blank Spike F i l e ID: P 031.TXO 

M a t r i x Spike F i l e ID: 

M a t r i x Spike D u p l i c a t e F i l e ID: 

* » Values Outside QC Range 

NC - Not C a l c u l a t e d (Sample exceeds spike by f a c t o r o f 4 or more) 

ND » Not Detected/Below D e t e c t i o n L i m i t 

% Recovery = [ ( <l> - <2> ) / <3> ] x 100 

R e l a t i v e Percent D i f f e r e n c e * | (<4> - <5> | / [ (<4> + <5> ) x 0.5) x 100 

(**) = Source: Temporary l i m i t s 

SAMPLES IN BATCH(SPL I D ) : 9602031-02A 9602033-01A 9602088-02A 9602088-01A 

9601C42-01A 9601C99-01A 9602031-01A 

QC Off 



CHAIN OF CUSTODY 

AND 

SAMPLE RECEIPT CHECKLIST 



nr 



SPL Houston Environmental Laboratory 

Sample Login Checklist 

Date: Time: 

i - : 
SPL Sample ID: 

Yes No 

1 Chain-of-Custody (COC) form is present. 

2 COC is properly completed. 

3 If no, Non-Conformance Worksheet has been completed. 

4 Custody seals are present on the shipping container. 

5 If yes, custody seals are intact. 

6 All samples are tagged or labeled. 

7 If no, Non-Conformance Worksheet has been completed. 

8 Sample containers arrived intact 
9 Temperature of samples upon arrival: 

10 Method of sample delivery to SPL: SPL Delivery 

Client Delivery 

FedEx Delivery (airbill #) " ^ - S 

Other: 

11 Method of sample disposal: SPL Disposal 

HOLD 

Return to Client 

I 
I 
I 
I 
I 
I 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

SPL, INC. 

REPORT APPROVAL SHEET 

WORK ORDER NUMBER: 95 - 12 - API 

Approved for release by: 

M. Scott Sample, Laboratoryuirector 
Date: Ithr f'. 

Siok Hong Chen, Project Manager 
Date: l>j? 



I 
I 
I 
I 
I 

ern Petroleum Laboratories 
••••SUMMARY REPORT*•••• 

1 2 / 2 7 / 9 5 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

Company: 
S i t e : 
P r o j e c t No: 
Proj e c t : 

Brown and Caldwell 
Hobbs, New Mexico 
2832.31 
BJ Services 

ANALYTICAL DATA 
NOTE: ND - Not Detected 

• SPL ID CLIENT ID BENZENE TOLUENE ETHYLBENZ. XYLENE TPH-IR TPH-GC LEAD MTBE 

B MATRIX DATE SAMPLED PQL PQL PQL PQL 

Lp512A01-01 Effluent 121395-01 10 45 11 33 530 

BUR 12/19/95 15:15:00 lppm lppm lppm lppm 6ppm 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

BTEX - METHOD 5030/8020 ( M o d i f i e d ) * * * 
TPH-GC - METHOD 8015 (Modified) 

SPL, Inc., - Proj e c t Manager 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

C e r t i f i c a t e of Analysis No. H9-9512A01-01 

Brown and Caldwell 
1415 Louisianna 
Houston, TX 77002 
ATTN: Myna Dehnert DATE: 12/27/95 

PROJECT: BJ Services 
SITE: Hobbs, New Mexico 
SAMPLED BY: Brown & Caldwell 
SAMPLE ID: E f f l u e n t 121995-01 

PROJECT NO: 
MATRIX: 

DATE SAMPLED: 
DATE RECEIVED: 

2832.31 
AIR 
12/19/95 
12/20/95 

15:15:00 

ANALYTICAL DATA 
PARAMETER RESULTS DETECTION UNITS 

LIMIT 
BENZENE 10 I P ppm 
TOLUENE 45 I P ppm 
ETHYLBENZENE 11 I P ppm 
TOTAL XYLENE 33 I P ppm 
TOTAL VOLATILE AROMATIC HYDROCARBONS 99 ppm 
METHOD 5030/8020 ( M o d i f i e d ) * * * 
Analyzed by: RR 

Date: 12/22/95 

T o t a l Petroleum Hydrocarbons 53 0 6 ppm 
METHOD 8015 (Modified) 
Analyzed by: RR 

Date: 12/22/95 02:52:00 

(P) - P r a c t i c a l Q u a n t i t a t i o n L i m i t 

Notes: *Ref 
**Ref 

***Ref 

Methods f o r Chemical Analysis of Water and Wastes, 1983, EPA 
Standard Methods f o r Examination of Water & Wastewater, 18th ed. 
Test Methods f o r Evaluating S o l i d Waste, EPA SW846, 3rd Ed. 

QUALITY ASSURANCE: These analyses are performed i n accordance w i t h 
EPA g u i d e l i n e s f o r q u a l i t y assurance. 
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Matrix: 

Units: 

SPL BATCH QUALITY CONTROL REPORT ** 

ITHOD 5030/8020 (Modified) 

Batch I d : 

PAGE 

HP P951222123700 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TEXAS 77054 
PHONE (713) 660-0901 

B L A N K S P I K E S 

S P I K E Sample Spike M a t r i x Spike M a t r i x Spike MS/MSD QC L i m i t s ( * * ) 

C O M P O U N D S Results Added DuDlicate Relative \ (Advisory) 

R e s u l t Recovery Result Recovery D i f f e r e n c e RPD 

<2> <3> <1> <4> <1> <5> Max. Recovery Range 

BENZENE ND 20 20 100 19 95.0 5.13 30 20 - 150 

TOLUENE ND 20 19 95 . 0 18 90 . 0 5.41 30 20 - ISO 

ETHYLBENZENE ND 20 19 95 . 0 17 85.0 11.1 30 20 - 150 

O XYLENE ND 20 18 90 . 0 18 90.0 0 30 20 - 150 

M & P XYLENE ND 20 17 85.0 18 90.0 5.71 30 20 - 150 

A n a l y s t : RR 

Sequence Date: 12/23/95 

Method Blank F i l e ID: 

Sample File ID: 

Blank Spike F i l e ID: PP 663.TXO 

Matrix Spike F i l e ID: 

Matrix Spike Duplicate File ID: 

* - Values Outside QC Range 

NC - Not Calculated (Sample exceeds spike by factor of 4 or more) 

ND - Not Detected/Below Detection Limit 

% Recovery = [( <1> - <2> ) / <3> ] x 100 

Relative Percent Difference - |(<4> - <5> | / t(<4> + <5> ) x 0.S] x 100 

(**) = Source: Temporary Limits 

I 
I 
I 
I 
1 

SAMPLES IN BATCH(SPL ID): 9512B34-01A 9512B34-02A 9512A78-01A 9512A01-01A 

QC Officer 

wn 



**/BPL BATCH QUALITY CONTROL REPORT ** PAGE 

ITHOD 8 015 (Modified) 

® 

Batch I d : HP_P951222120200 

B L A N K S P I K E S 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

S P I K E Sample Spike M a t r i x Spike M a t r i x Spike MS/MSD QC L i m i t s ! * * ) 

C O M P O U N D S Resul t s Added D u p l i c a t e R e l a t i v e % (Advisory) 

Result Recovery Result Recovery D i f f e r e n c e RPD 

<2> <3> <1> <4> <1> <5> Max. Recovery Range 

TPHAIR ND 200 176 88 . 0 166 83 . 0 5.85 30 20 - 150 

Analyst: RR 

Sequence Date: 12/23/95 

Method Blank Fi l e ID: 

Sample Fil e ID: 

Blank Spike Fi l e ID: P 663.TXO 

Matrix Spike File ID: 

Matrix Spike Duplicate F i l e ID: 

* «• Values Outside QC Range 

NC = Not Calculated (Sample exceeds spike by factor of 4 or more) 

ND = Not Detected/Below Detection Limit 

V Recovery - [( <1> - <2> ) / <3> ] x 100 

Relative Percent Difference - |(<4> - <5> | / [(<4> + <5> ) x 0.5] x 100 

(**) = Source: Temporary l i m i t s 

SAMPLES IN BATCH(SPL ID): 9512B34-01A 9512B34-02A 9512A78-01A 9512A01-01A 



CHAIN OF CUSTODY 

AND 

SAMPLE RECEIPT CHECKLIST 
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SPL Houston Environmental Laboratory 

Sample Login Checklist 

SPL Sample ID: 

Yes No 

1 Chain-of-Custody (COC) form is present. 

2 COC is properly completed. 

3 If no, Non-Conformance Worksheet has been completed. 

4 Custody seals are present on the shipping container. 

5 Ifyes, custody seals are intact. 

6 All samples are tagged or labeled. 

7 If no, Non-Conformance Worksheet has been completed. 

8 Sample containers arrived intact 
9 Temperature of samples upon arrival: 

10 Method of sample delivery to SPL: SPL Delivery 

Client Delivery 

FedEx Delivery (airbill #) 

Other: 

11 Method of sample disposal: SPL Disposal 

HOLD 

Return to Client 





B R O W N AND C A L D W E L L 



Groundwater Sampling Event 
August, 1995 

Hobbs, New Mexico Facility 

BJ Services Company, U.S.A. 

September 28, 1995 



GROUNDWATER SAMPLING EVENT 

HOBBS, NEW MEXICO FACILITY 

AUGUST, 1995 

BJ SERVICES COMPANY, U.S.A. 

SEPTEMBER 28,1995 

This report was prepared in accordance with the standards ofthe environmental consulting industry al the time it was 
prepared, lt should not be relied upon by parties other than those for whom it was prepared, and then only to the extent 
ofthe scope of work which was authorized. This report does not guarantee that no additional environmental 
contamination beyond that described in this report exists at the site. 



B R O W N AND 
C A L D W E L L 

September 28, 1995 

Mr. Mark Ashley 
State of New Mexico 
Energy, Minerals, and Natural Resources Dept. 
Oil Conservation Division 
Post Office Box 2088 
State Land Office Building 
Santa Fe, New Mexico 87504 19-2832-10 

Subject: BJ Services Company, U.S.A. 
2708 West County Road 
Hobbs, New Mexico Facility 
August 1995 Monitoring Well Sampling Event 

Dear Mr. Ashley: 

This report presents the results of the groundwater sampling event conducted for BJ Services 
Company, U.S.A. (BJ Services) at their Hobbs, New Mexico facility located at 2708 West County 
Road. BJ Services acquired The Western Company of North America (Western) oil well servicing 
district office in Hobbs, New Mexico effective April 13, 1995. On July 31 and August 1, 1995 
Brown and Caldwell conducted a groundwater sampling event to determine concentrations of 
dissolved-phase hydrocarbons in the groundwater at the facility. The following is a description of 
the activities conducted during this sampling event. 

Groundwater level measurements were obtained from all monitoring wells prior to sampling the 
wells. The groundwater levels were obtained with an oil/water interface probe and recorded to the 
nearest 0.01 foot. A cumulative table of groundwater elevation data is presented on Table 1. The 
groundwater elevation data indicates that the general groundwater flow direction continues towards 
the east with a hydraulic gradient of 0.005 ft/ft. A potentiometric surface map is presented in 
Figure 1. Phase-separated hydrocarbons were detected in monitoring wells MW-1 and MW-4 with 
thickness ranging from a sheen to 0.26 feet, respectively. Monitoring well MW-2 could not be 
located and is assumed to have been destroyed during facility activities such as grading. 

Groundwater samples were collected from all monitoring wells on August 1, 1995. The samples 
were collected after purging the wells with a submersible pump to remove at least three well 
volumes or until the well became dry. Field parameter measurements for pH, conductivity, 
temperature, dissolved oxygen (DO), oxidation/reduction potential (Redox) and iron were collected 
after each well volume was purged. Two consecutive readings within five percent (for each of the 
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three parameters: pH, temperature, and specific conductivity) were used to indicate that 
groundwater had stabilized. The parameters in each monitoring well typically stabilized after two 
well volumes had been removed; however, at least three well volumes were removed from each 
well. All field parameter readings were recorded in the field log book and are listed on the 
Groundwater Sampling Forms included in Appendix A. Following recovery, the groundwater 
samples were collected using a new, 3-foot long, 1/2-inch I.D., disposable polyethylene bailer. 
Each sample was transferred to laboratory prepared, clean glass and/or plastic containers sealed 
with Teflon®-lined lids; labeled; and placed on ice in an insulated cooler for shipment via overnight 
courier to BC Analytical in Glendale, California. Strict chain-of-custody documentation was 
followed throughout the entire process. 

All purging equipment was decontaminated prior to and after each use. Decontamination 
procedures used consisted of steam cleaning and/or washing with fresh water and a non-phosphate 
detergent and rinsed with deionized (DI) water. Purged water and excess water generated by 
equipment cleaning operations was placed into 55-gallon drums and transferred to an on-site drum 
staging area for classification and future disposal. 

Groundwater samples collected during this sampling event were analyzed for benzene, toluene, 
ethylbenzene, and total xylenes (BTEX) by EPA Method 8020, Polynuclear Aromatic 
Hydrocarbons (PAH) by EPA Method 8270, and eight RCRA metals by EPA Method 6010/700. 
Additionally, all samples were analyzed for background groundwater quality parameters including 
major anions (chloride, nitrate, sulfate), major cations (calcium, magnesium, potassium, sodium) 
and alkalinity. 

Total concentrations of BTEX constituents above the laboratory detection limit were reported in the 
groundwater samples obtained from each monitoring well except MW-5. Total benzene 
concentrations ranged from 3.1 micrograms per liter (ug/L) in MW-8 to 8,300 ug/L in MW-6. 
Total BTEX concentrations ranged from 6.37 ug/L in MW-8 to 27,900 ug/L in MW-6. TPH 
concentrations ranged from below the detection limit of 0.100 mg/L in MW-5 to 120 mg/L in MW-
4. A cumulative summary of BTEX analytical results for groundwater samples is included as Table 
2. Figure 2 illustrates the distribution of selected target analytes, which include benzene, total 
BTEX, and TPH. The laboratory analytical reports and chain of custody record are included as 
Appendix B. 

The PAH compounds detected included 2-Methylnapthalene, 2-Methylphenol (o-Cresol), 4-
Methylphenaol (p-Cresol), Napthalene, Bis(2-ethylhexyl)phthalate, 2,4-Dimethylphenol and 
phenol. 2,4-Dimethylphenol was detected in monitoring wells MW-3 and MW-6 at concentrations 
of 97 pg/L and 42 pgA., respectively. Monitoring well MW-1, MW-3, MW-4, MW-6, MW-9, and 
MW-10 reported concentrations of 2-Methylnaphthalene ranging from 23 pg/L to 1,500 pg/L and 
naphthalene ranging from 15 pg/L to 1,700 pg/L. 2-Methylphenol (o-Cresol) was detected only in 
monitoring well MW-3 at a concentration of 56 pg/L. 4-Methylphenol (p-Cresol)was detected only 
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in monitoring well MW-6 at a concentration of 150 pg/L. Phenol was detected only in monitoring 
well MW-10 at a concentration of 8.2 ug/L. Monitoring wells MW-1, MW-4, and MW-5 reported 
concentrations of Bis (2-ethylhexyl) phthalate ranging from 40 pg/L to 10,000 pg/L. 

The concentrations of Bis (2-ethylhexyl) phthalate (40 pg/L) and phenol (8.2 pg/L) detected in 
monitoring well MW-5 and MW-10, respectively are possible laboratory contaminants. Phthalates 
and phenol compounds are common laboratory contaminants and were detected in the laboratory 
blanks. According to the National Functional Guidelines for Organic Data Review (June, 1991) 
compounds detected in a sample at concentrations less than 10 times the amount detected in the 
laboratory blanks are considered not detected. The reported concentrations for Bis (2-ehtylhexyl) 
phthalate and phenol in samples MW-5 and MW-10, respectively are considered attributed to 
laboratory contamination. 

The inorganic constituents detected in the groundwater samples were arsenic, barium, and 
cadmium. Barium was the only constituent detected in all ten monitoring wells at concentrations 
ranging from 0.049 mg/L to 1.1 mg/L. Arsenic concentrations ranged from 0.0033 mg/L to 0.028 
mg/L and were detected in monitoring wells MW-1, MW-3, and MW-5 through MW-11. 
Cadmium was detected only in monitoring well MW-4 at a concentration of 0.0052 mg/L. 

If you have any questions regarding the information contained in this letter report, please contact 
either ofthe undersigned at (713) 759-0999. 

Very truly yours, 

Associate Geologist Manger, Gulf Coast Region 

cc: Ms. Jo Ann Cobb, BJ Services Company, U.S.A. 

Use or disclosure of data contained on this sheet is subject to the restriction specified at the beginning of this document. 
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CUMULATIVE GROUNDWATER ELEVATION DATA 



Table 1. 
Cumulative Groundwater Elevation Data 

BJ Services/Western Hobbs Facility 
Hobbs, New Mexico 

Well ID Date Measured 
Top of Casing 
Elevation (ft) 

(relative) 

Depth to Water 
from TOC (ft) (1) 

Depth to 
Hydrocarbon from 

TOC (ft) 

Hydrocarbon 
Thickness (ft) 

Potentiometric Surface 
Elevation (ft) 

MW-1 August 10, 1992 
February 9, 1993 
August 18, 1993 
January 26, 1994 

May 3, 1995 
July 31, 1995 

101.44 
101.44 
101.44 
101.44 
101.44 
101.44 

53.22 
53.03 
53.1 
53.31 
54.64 
54.14 

None 
None 
None 
None 
54.44 
None 

0.00 
0.00 
0.00 
0.00 
0.20 
0.00 

48.22 
48.41 
48.34 
48.13 
46.80 
47.30 

MW-2 August 10, 1992 
February 9, 1993 
August 18, 1993 
January 26, 1994 

May 3, 1995 

101.5 
98.75 
98.75 
98.75 
98.75 

52.82 
49.6 

49.71 
49.97 

None 
None 
None 
None 

0.00 
0.00 
0.00 
0.00 

Well destroyed 

48.68 
49.15 
49.04 
48.78 

MW-3 August 10, 1992 
February 9, 1993 
August 18, 1993 
January 26, 1994 

May 3, 1995 
July 31, 1995 

101.44 
101.44 
101.44 
101.44 
101.44 
98.76 

52.99 
52.72 
52.82 
53.05 
54.31 
51.24 

None 
None 
None 
None 
None 
None 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

48.45 
48.72 
48.62 
48.39 
47.13 
47.52 

MW-4 August 10, 1992 
February 9, 1993 
August 18, 1993 
January 26, 1994 

May 3, 1995 
July 31, 1995 

99.33 
99.33 
99.33 
99.33 
99.33 
99.33 

50.55 
50.26 
50.38 
50.9 
54.51 
51.74 

None 
None 
None 
None 
51.06 
51.48 

0.00 
0.00 
0.00 
0.00 
3.45 
0.26 

48.78 
49.07 
48.95 
48.43 
44.82 
47.59 

MW-5 August 10, 1992 
February 9, 1993 
August 18, 1993 
January 26, 1994 

May 3, 1995 
July 31, 1995 

101.85 
101.85 
101.85 
101.85 
101.85 
101.85 

52.38 
52.06 
52.16 
52.5 
53.57 
53.27 

None 
None 
None 
None 
None 
None 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

49.47 
49.79 
49.69 
49.35 
48.28 
48.58 

MW-6 February 9, 1993 
August 18, 1993 
January 26, 1994 

May 3, 1995 
July 31, 1995 

99.25 
99.25 
99.25 
99.25 
99.25 

50.58 
50.78 

51 
52.63 
51.9 

None 
None 
None 
None 
None 

0.00 
0.00 
0.00 
0.00 
0.00 

48.67 
48.47 
48.25 
46.62 
47.35 

MW-7 February 9, 1993 
August 18, 1993 
January 26, 1994 

May 3, 1995 
July 31, 1995 

98.96 
98.96 
98.96 
98.96 
98.96 

50.53 
50.74 
51.01 
52.25 
51.92 

None 
None 
None 
None 
None 

0.00 
0.00 
0.00 
0.00 
0.00 

48.43 
48.22 
47.95 
46.71 
47.04 

MW-8 February 9, 1993 
August 18, 1993 
January 26, 1994 

May 3, 1995 
July 31, 1995 

99.12 
99.12 
99.12 
99.12 
99.12 

50.48 
50.67 
50.96 
52.15 
51.77 

None 
None 
None 
None 
None 

0.00 
0.00 
0.00 
0.00 
0.00 

48.64 
48.45 
48.16 
46.97 
47.35 

MW-9 April 22, 1993 
July 15, 1993 

August 18, 1993 
January 26, 1994 

May 3, 1995 
July 31, 1995 

99.18 
99.18 
99.18 
99.18 
99.18 
99.18 

49.73 
49.65 
49.85 
50.02 
51.35 
50.97 

None 
None 
None 
None 
None 
None 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

49.45 
49.53 
49.33 
49.16 
47.83 
48.21 
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Table 1. 

Cumulative Groundwater Elevation Data 

BJ Services/Western Hobbs Facility 

Hobbs, New Mexico 

Well ID Date Measured 
Top of Casing 
Elevation (ft) 

(relative) 

Depth to Water 
from TOC (ft) (1) 

Depth to 
Hydrocarbon from 

TOC (ft) 

Hydrocarbon 
Thickness (ft) 

Potentiometric Surface 
Elevation (ft) 

MW-10 August 18, 1993 
January 26, 1994 

May 3, 1995 
July 31, 1995 

98.9 
98.9 
98.9 
98.9 

51.54 
51.9 
52.97 
52.87 

None 
None 
None 
None 

0.00 
0.00 
0.00 
0.00 

47.36 
47.00 
45.93 
46.03 

MW-11 August 18, 1993 
January 26, 1994 

May 3, 1995 
July 31, 1995 

98.82 
98.92 
98.92 
98.92 

51.92 
52.32 
53.38 
53.35 

None 
None 
None 
None 

0.00 
0.00 
0.00 
0.00 

46.90 
46.60 
45.54 
45.57 

Notes: (1) All measurements are recorded to the nearest 0.01 foot units. 
(2) MW-2 could not be located and is assumed destroyed. 
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CUMULATIVE RESULTS OF BTEX ANALYSIS FOR GROUNDWATER SAMPLES 



Table 2. 
Cumulative Results of BTEX Analysis for Groundwater Samples 

BJ Services/Western Hobbs Facility 
Hobbs, New Mexico 

Well ID Sampling Date Benzene(l) Toluene(l) Ethylbenzene(l) Xylenes(l) TPH(2) 
(ug/L) (ug/L) (ug/L) (ug/L) (mg/L) 

8/10/92 5,550 12,090 2,160 7,370 NA(4) 
2/9/93 2,100 6,500 1,300 7,400 NA 

8/19/93 3,200 7,300 1,200 3,700 NA 
1/27/94 1,930 4,580 672 2,390 NA 
5/3/95 NS (3) NS NS NS NS 
8/1/95 390 1,300 230 800 5.7 

8/10/92 14.9 <4.0 <4.0 <4.0 NA 
2/9/93 <2.0 <2.0 <2.0 <6.0 NA 
8/19/93 100 12 3 13 NA 
1/27/94 <1.0 1.2 2 2.5 NA 
5/3/95 NS NS NS NS NS 
8/1/95 NS NS NS NS NS 

8/10/92 304.9 2,099 6,760 1,586 NA 
2/9/93 130 <10.0 <10.0 190 NA 
8/19/93 560 3,100 630 1,900 NA 
1/27/94 1,070 5,380 510 3,120 NA 
5/4/95 770 3,300 470 1,800 NA 
8/1/95 490 2,900 890 1,600 14 

8/10/92 2,594 10,360 2,160 6,740 NA 
2/9/93 5,200 15,000 2,200 10,000 NA 
8/19/93 3,000 12,000 <2,000 7,000 NA 
1/27/94 NS NS NS NS NS 
5/3/95 NS NS NS NS NS 
8/1/95 5,700 17,000 3,500 13,000 120 

8/10/92 <4.0 <4.0 <4.0 <4.0 NA 
2/9/93 <2.0 <2.0 <2.0 <6.0 NA 
8/10/93 <2.0 <2.0 <2.0 <2.0 NA 
1/27/94 8.7 29.9 4 11.3 NA 
5/3/95 3.7 5.3 0.92 4.6 NA 
8/1/95 <0.3 <0.3 <0.3 <0.6 <0.100 

8/10/92 NS NS NS NS NS 
2/9/93 7,000 19,000 3,100 7,200 NA 
8/19/93 8,100 19,000 3,500 6,400 NA 
1/27/94 7,960 20,200 3,830 6,150 NA 
5/4/95 11,000 17,000 2,900 6,000 NA 
8/1/95 8,300 12,000 2,500 5,100 60 

8/10/92 NS NS NS NS NS 
2/9/93 <2.0 <2.0 <2.0 <6.0 NA 
8/19/93 <2.0 3 <2.0 <2.0 NA 
1/27/94 1.1 <1.0 <1.0 <1.0 NA 
5/3/95 52 3.4 0.67 2.8 NA 
8/1/95 22 2.2 0.85 2.8 <0.100 
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Table 2. 
Cumulative Results of BTEX Analysis for Groundwater Samples 

BJ Services/Western Hobbs Facility 

Hobbs, New Mexico 

Well ID Sampling Date Benzene(l) 
(ug/L) 

Toluene(l) 
(ug/L) 

Ethylbenzene(l) 
(ug/L) 

Xylenes(l) 
(ug/L) 

TPH(2) 
(mg/L) 

MW-8 8/10/92 NS NS NS NS NS 

2/9/93 <2.0 <2.0 <2.0 <6.0 NA 

8/19/93 <2.0 <2.0 <2.0 <2.0 NA 

1/27/94 <1.0 <1.0 <1.0 <1.0 NA 

5/3/95 3 4.9 0.75 3.7 NA 

8/1/95 3.1 1.2 0.47 1.6 <0.001 

080195(3) 8/1/95 3.6 1.5 0.51 1.5 <0.100 

MW-9 4/22/93 570 380 <50.0 870 NA 

7/15/93 121 7.3 3 458 NA 

8/19/93 390 290 40 250 NA 

1/27/94 327 357 51.1 293 NA 

5/3/95 380 110 19 120 NA 

8/1/95 660 410 91 310 6.2 

MW-10 8/19/93 190 460 <200 240 NA 

1/27/94 13.4 4 5.5 33.6 NA 

5/4/95 980 15 11 84 NA 
8/1/95 1,300 32 32 100 3.6 

MW-11 8/19/93 <2.0 <2.0 <2.0 <2.0 NA 

1/27/94 <1.0 <1.0 <1.0 <1.0 NA 

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

8/1/95 44 29 5.5 13 0.2 

Fresh Water 8/10/92 <4.0 <4.0 <4.0 <4.0 NA 

Well 2/9/93 77 10 <2.0 73 NA 

8/19/93 NS NS NS NS NS 
1/27/94 <1.0 <1.0 <1.0 <1.0 NA 
5/4/95 <0.3 <0.3 <0.3 <0.6 NA 
8/1/95 NS NS NS NS NS 

NOTES: 1) BTEX analyzed using EPA Method 8015 modified. 
2) Total Petroleum Hydrocarbons (TPH) analyzed using EPA Method 8015 modified. 
3) NS = Not sampled. 
4) NA = Not analyzed. 
5) Field duplicate collected from monitor well MW-8. 

Tables.xls- 8232.10 
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APPENDIX A 

GROUNDWATER SAMPLING FORMS 



GROUNDWATER SAMPLING HELD DATA SHEET 
Tasl<_ 

Job* 70 » 
LogBook# 

Pace i ol \ 

Well 10. No. 

0 Casing Oiameter 

2-
Casing Stickup 

Total Well Oepth (Irom TOC) 

54- /4 i 
Sialic Water Level (from TOC) 

Water Thickness 

lb. 2% 
Casing Volume 

Screened Interval (from GS) 

1.40* Bennett Pump (Teflon Tubing) 
• 1.80" Bennea Pump (Teflon Tubing) 
• Meyers Pump (PVC Tubing) 
• Gwndfos Pump (Neoprene 

Tubing) • 2n. O 3 in. 
• Stainless Baiec 

OH. 
1.65- • 
1.85- • 
3.7T • 

' • 
SERIAL NO. 

LENGTH 
• 2tL 
• 3 d 
• 4fL 
• _ J t 

Sample Equipment, 

^ fkf) kk, 
• 1.40* Bennea Pump (Teflon' Tubing) 
• 1.B0" Bennea Pump (TefloA'Tubing) 
• Meyers Pump (PVC Tubing) 
Q Giundfos Pump (Neoprene 

Tubing) [J2n. [JSn. 
• Stainless Bailer 

OX). LENGTH 
1.65" • • 2 ft. 
1-8S- • • 3fL 
3-75- • • < t 

" • • IL 
SERIAL NO. 

Purge Containenzed ? ^ A 
qiYes • No Destination: l J / V r V \ 

Analytical Equipment 
pH Meter: 

• Beckman phi 21 
• Beckman phi 10 
• Orion SA250 
• Other 
SERIAL NO. 

Conductivity Meter 
• YSI Model 33 
• Orion 122 
• Other 
SERIALNO. 

Dissolved Oxygen Meter: 
• YSI Model 508 
SERIALNO. 

Temperature Meter 
• Beckman phi 21 
• Beckman phi 10 
• Orion SA250 
• Other 
SERIALNO. 

Filtration Equipment: 
• Geotech Peristaltic Pump 
• Geotech 0.4S micron Mer 
• Dispos. 0.45 micron filter 

Water Level Meter 
• Solinst 

SERIAL NO. 

Sampler's Initials Time Dae 

Meter Calibration ,i 

4fO, 4.05 pH 
Q Time 
9 °c r, i^2> 

OH 9 J ) , 7,02 at § 4 / °C 0735 
Conductance Standard: ' V ^ . O Z ? umhosfan at 25°C 

Time 
Measured Value: umhos/cm at 25°C 

Dissolved 
Calibrated 

Time 

Alkalinity Titration Results (Acid Concentration: 0.1 BN, 1.6N) 

Start Pointy " 

pH ""^8.3^ 5.1 ^..-4:8' 4.5 

#Clicks 

Color 

Sample Depth: (ft.) 

1 
Time Number of 

Casing Volumes 
Gallons 
Removed 

mer 
Level 

Temp 
°C 

EX. 
umhos/cm pH Dissolved 

O2 mg/liter 

Pump 
Rate 
GPM 

Approx. 
Pump 
Depth ft. 

Visual Description 

\oo\ \Xo mc 2 Otym -tto 
V,r, - ^ i , -

. - \72o 1,6 // • 5.2- \c}<> 
u 

dp 
/ 

,1 fe- a f 

'L0Ji A < V, (K 
\l 

^22~2 
Analyses Requested (see COC) 

.QC Samples: GC/MS 

Additional Analyses: 

Partial Suite (explain) 

Field Blank Trip Blank 

Additional Comments: 

• HNu 
• OVA 
• Microtip Bkgnd. 

Initial Readings: 
TOC 
BZ 

Sampie Readings: 
TOC 
BZ 
Bkgnd 

SERIAL NO. 

HSO Signature: 

Protective Uverr^ / ' 
B 

il-JffO ih\A\2, 
Condition ol Well, Remarks: 

Sampler's Signature: / \ j * / y ) f > i / j v ^ - ^ V N 



Task 5 ) 6 

GROUNDWATER SAMPLING HELD DATA SHEET Job* 

Log Book* 

Page | _ of _ 

Weil 10. No. 

'2> 
Casing Diameter 

2-
Casing Stickup 

Totai Weil Depth (from TOC) 

Static Water Level (from TOC) 

S^tyZ- It 
Water Thickness 

ID.if] . 
Casing Volume 

gal. 

Screened Interval (Irom GS) 

OLOlher 

1 

Purge Equipment 

M i 
• 1.40* Bennett Pump (Teflon Tubing) 
• 1.80* Bennea Pump (Teflon Tubing) 
• Meyers Pump (PVC Tubing) 
• GVundos Pump (Neoprene 

Tubing) C ] 2 k • 3 in. 
• Stainless Baiar. 

OJO. LENGTH 
1.65* • • 2 i i . 
1-85- • • 3 t l 
3-7S" • • 4 1 

* • • ft. 
SERIAL NO. 

| Sample Equipment 

• 1.40" Bennea Pump (Teflo^ Tubing) 
• 1.80" Bennea Pump (Teflon Tubing) 
• Meyws Pump (PVC Tubing) 
• Gnjndos Pump (Neoprene 

Tubing) • 2 k [~j3in. 
• Stainless Bailer 

O.D. 
1.65" • 
1.85" • 
3.75* • 

SERIAL NO. 

LENGTH 
• 2 f l 
• 3 ft. 
• 4(L 
• f l 

Purge Containerized ? 

Yes • No Destination: 

Analytical Equipment 
pH Meter 

• Beckman phi 21 
• Beckman phi 10 
• Orion SA250 
• Other 
SERIAL NO. 

Conductivity Meter. 
• YSIModel33 
• Orion 122 
• Other 

SERIALNO. 

Dissolved Oxygen Meter 
• YSI Model 50B 
SERIALNO. 

Sampler's Initials Time Date 

Meter Cal ibrat ion/ / ^ -p. 

PH 

DH ?.6S?^ ai ^ °C irzd 

Temperature Meter 
• Beckman phi 21 
• Beckman phi 10 
• Orion SA2S0 
• Other 
SERIALNO. 

•Alkalinity Titration Results (Acid Concentration: 0.16N, 1.6N) 

Start Point " 

pH "^-8.3 5.1 

Filtration Equipment: 
• Geotech Peristaltic Pump 
• Geotech 0.45 micron filter 
• Dispos. 0.45 micron filter 

Water Level Meter 
• Solinst 

SERIAL NO. 

Conductance Standard: I j ^ O ^ umhos/cm at 25°C 

Time 
Measured Value: umhos/cm at 25°C 

Dissolved Oxygen ^ 7 / ? I 
Calibrated to A C> mo/1 at />/ °C O r j ) 

*Clicks 

Color 

Sample Depth: (ft.) 

1 
Time Number of 

Casing Volumes 
Gallons 
Removed 

Water 
Level 

Temp 
°C 

E.C. 
umhos/cm pH Dissolved 

O2 mg/liter 

Pump 
Rate 
GPM 

Approx. 
Pump 
Depth ft. 

Visual Description 

u\ mt — •5/ 
Zoo' 2S> — U4b' — 5/ .it • 

S6 \TbO IP Si f t - 02-

1 -

\'7DO fete 
i i 

Analyses Requested (see COC) 

.QC Samples: GC/MS 

Additional Analyses: 

Rinse 

Partial Suite (explain) 

Field Blank Trip Blank 

Additional Comments: 

• HNu 
• OVA 
• Microtip 

SERIAL NO. 

Initial Readings: 
TOC 
BZ 
Bkand 

Sample Readings: 
TOC 
BZ 
Bkgnfl 

HSO Signature: 

Protective Levelf") 
B C {Dy1 

Condition of Well, Remarks: Ij 

Sampler's Signature: 



GROUNDWATER SAMPLING HELD DATA SHEET 
Tas)(_ 

Job* 

to Log Book*. 

Pace 1 
Well ID. No. 

«w4 
Casing Diameter 

in. 
Casing Stickup 

ft 
Total Weil Depth (from TOC) 

ft. 
Static Water Level (from TOC) 

51.̂ 4- ft. 

Water Thickness 

ft 
Casing Volume 

gal. 

1.40* Sennaa Pump (Telion Tubing) 
• 1.80" Bennett Pump (leflon Tubing) 
• Meyera Pump (PVC Tubing) 
• G/undos Pump (Neoprene 

Tubing) Q l n . Q 3 i i . 
• Stainless BaSer 

OJ). 
1.65" • 
1.85* • 
3.75* • 

SERIAL NO. 

LENGTH 
• 2ft. 
• 3ft. 
• 4 1 
• ft. 

Screened Interval (Irom GS) 

ft 

I ' Sample Equipment 

• 1.40* Bennett Purrp (TeflwvTubing) 
• 1.80* Bennett Pump (Teflon Tubing) 
• Meyers Pump (PVC Tubing) 
• G/undfos Pump (Neoprene 

Tubing) • 2r. [J3n. 
• Stainless Bailer 

OXt. LENGTH 
1.65* • • zt 

Analytical Equipment 
pH Meter 

• Beckman phi 21 
• Beckman phi 10 
• Orion SA250 
• Other 
SERIALNO. 

Conductivity Meter 
• YSIModel33 
• Orion 122 
• Other 
SERIALNO. 

Dissolved Oxygen Meter 
• YSI Model 508 
SERIALNO. 

Sampler's Initials Time Date 

Meter Calibration 

4,(5 a, oo dT35 
1,0, 1,01 a , ^ / °C pH 

Condudanca Standard: umhos/cm at 25°C 
Time 

Measured Value: umhos/cm at 25°C 

1.85* • 
175* • 
— " • 

SERIAL NO. 

• 31 
• 41 
• l l 

Puige Containerized ? 
Yes • No Destination: 

'unge 

Temperature Meter 
• Beckman phi 21 
• Beckman phi 10 
• Orion SA250 
• Other. 
SERIALNO. 

"Alkalinity Titration Results (Add Concentration: 0.16N, JL6N) 

Start Pointy 

pH ^ 8 . 3 ^ 5.1 

Filtration Equipment: 
• Geotech Peristaltic Pump 
• Geotech 0.45 micron fitter 
• Dispos. 0.45 micron filter 

Water Level Meter 
• Solinst 

SERIAL NO. 

Dissolved 
Calibrated 

Time 

#Clicks 

Color 

Sample Depth: (ft.) 

Time Number of 
Casing Volumes 

Gallons 
Removed 

Water 
Level 

Temp 
°C 

EC. 
umhos/cm PH 

Dissolved 
O2 mg/liter 

Pump 
Rate 
GPM 

Approx. 
Pump 
Deoth ft. 

Visual Description 

ITS 2o it> 1 

%o 3$ LCJ10 

XL2 

1 

Analyses Reauested (see COC) 

OC Samples: GC/MS 

Additional Analyses: 

Partial Suite (explain) 

Field Blank Trip Blank 

Additional Comments: 

• HNu 
• OVA 
• Microtip 

SERIALNO. 

Initial Readings: 
TOC 
BZ 
Bkgnd 

Sample Readings: 
TOC 
BZ 
Bkgnd 

HSO Signature: 

Protective levelr\ 

A? f C 

Condition ol Well, Remarks: 

Sampler's Signature: 

(1 



GROUNDWATER SAMPLING HELD DATA SHEET 
Task, 

Job* 

M f ,< 

Log Book* 

Page of. 

Well ID. No. 

/-6 
Casing Diameter 

1 
in. 

Casing Stickup 

i?4=&& ft 
Total Well Depth (Irom TOC) 

Static Water Level (from TOC) 

Water Thickness 

il. 3 ^ 
Casing Volume 

1,84 gal. 

Screened Interval (from GS) 

45 -W>' n. 

• 1.40*BemieBPuni( l̂lonTii)î ), 
• 1.80" Bennett Punp(Te7l6n"TuDng) 
• Meyers Pump (PVC Tubing) 
• Giundfos Pump (Neoprene 

Tubing) 0 2k [ ] 3 i l 
• Stainless Baler: 

OJ). 
1.65- • 
1.85" • 
3.75" • 

' • 
SERIAL NO. 

LENGTH 
• 2 ft. 
• 31 
• 41 
• ft. 

( Sample Equipment 

• 1.40* Banned Pump (Teflon Tubing) 
• 1.80" Bennett Pump (Teflon Tubing) 
• Meyers Pump (PVC Tubing) 
• Giundfos Pump (Neoprene 

Tubing) p 2 k U 3 n . 
Stainless Bailer 
OJ). 
1.65" • 
1.8S* • 
3-7S- • 

SERIAL NO. 

LENGTH 
• 21 
• 31 
• 41 
• 1 

Purge Containerized ? j 
•g^Yes • No Destination: 

Analytical Equipment 
pH Meter 

• Beckman phi 21 
• Beckman phi 10 
1 Orion SA250 
3 l Other 
SERIALNO. 

Conductivity Meter 
• YSI Model 33 
CU Orion 122 
ELPther 
SERIALNO. 

Dissolved Oxygen Helen 
Q YSI Model SOB 
/SERIAL NO. 

Temperature Meter 
• Beckman phi 21 
• Beckman phi 10 
• Orion SA250 
• Other . 
SERIALNO. 

Filtration Equipment: 
• Geotech Peristaltic Pump 
• Geotech 0.45 micron filter 
• Dispos. 0.45 micron filter 

Water Level Ueter 
• Solinst 

SERIALNO. 

Sampler's Initials Time Date 

Meter Calibration 

PH 4,0 - 4 0 3 at 
. Time. 

WZO 
oH 7,0 - 1 Oi at #,<9 °C I I20 
Conductance Standard: T ^ T O O umhos/cm at 2S°C 

Time 
Measured Value: .umhos/cm at 25° C_ 

Dissolved Oxygen 
Calibrated to 5£> _mg/lal. 

Time 

3%° °c i/26 

"ATkafoit̂ Jitration Results (Acid Concentration: 0.16N, 1.6N). 

Start P o i r t ^ ^ " 

PH ^ 8.3 5.1 4.8,-- 4.5 

#Clicks 

Color 

Sample Depth: (ft.) 

Time Number of 
Casing Volumes 

Gallons 
Removed 

Water 
Level 

Temp 
°C 

E.C. 
umhos/cm pH 

Dissolved 
O2 mg/liter 

Pump 
Rate 
GPM 

Approx. 
Pump 
Deoth ft. 

Visual Description 

iZSo <0o0Pr 212 2.B 1-4 

\lt 2l\ 1M 3.0 '.0 002.0- 11 

Zoo A (J2.0 

3\io 2$A n I\z<6 7-2> 02 11 

5.5 b2 

4,0- CD I 

QA 
aA Wi'l<?y 

Analyses Reauested (see COC) 

.QC Samples: GC/MS 

Additional Analyses: 

Partial Suite (explain) 

Field Blank Trip Blank 

Additional Comments: 

• HNu 
• OVA 
• Microtip 

Initial Readings: 
TOC 
BZ 
Bkand 

Sampie Readings: 
TOC 
BZ 
Bkgnd 

SERIAL NO. 

HSO Signalui 

Protective Lsvetf-~. 
/, . B B (J) > 

Condition ol Well, Remarks: 

tl h < 
Sampler's Signature: jU^Ol M>W\Qis\\ 



Task lb 
GROUNDWATER SAMPLING FIELD DATA SHEET 
Well ID. No. , . 1 Purge Equipment 

Casing Diameter 

2s ia 

LG 1.40" Bennett Pump (Teflon Tubing) 
• 1.80" Bennett Pump (Teflon Tubing) 
• Meyen Pump (PVC Tubing) 
• Giundfos Pump (Neoprene 

Tubing) • 2n. p a i n . 
• Stainless Baiar. 

OH. LENGTH 
1.65- • • 2 f L 

1-8S- • • 3d. 
MS" • • 4ft. 

' • • fl 
SERIAL NO. 

Casing Stickup 

ft 

LG 1.40" Bennett Pump (Teflon Tubing) 
• 1.80" Bennett Pump (Teflon Tubing) 
• Meyen Pump (PVC Tubing) 
• Giundfos Pump (Neoprene 

Tubing) • 2n. p a i n . 
• Stainless Baiar. 

OH. LENGTH 
1.65- • • 2 f L 

1-8S- • • 3d. 
MS" • • 4ft. 

' • • fl 
SERIAL NO. 

Total Well Depth (from TOC) 

LG 1.40" Bennett Pump (Teflon Tubing) 
• 1.80" Bennett Pump (Teflon Tubing) 
• Meyen Pump (PVC Tubing) 
• Giundfos Pump (Neoprene 

Tubing) • 2n. p a i n . 
• Stainless Baiar. 

OH. LENGTH 
1.65- • • 2 f L 

1-8S- • • 3d. 
MS" • • 4ft. 

' • • fl 
SERIAL NO. 

Static Water Level (from TOC) ( Sample Equipment 

9-^ Oik) feu 
Water Thickness LJ 1.4C-8ennen-Purrp(TeflorfTubing) 

• 1.60" Bennett Punp (Tsfbo-tubing) 
• Meyers Pump (PVC Tubing) 
• Grundfos Pump (Neoprene 

Tubing) • 2n. Q 3 in. 
• Stainless Bailer: 

O.D. LENGTH 
1.65" • • 2 ft. 
LBS" • • 3 ft. 
3-75" • • 4 ft. 

" • • fl 
SERIAL NO. 

Casing Volume 

gal. 

LJ 1.4C-8ennen-Purrp(TeflorfTubing) 
• 1.60" Bennett Punp (Tsfbo-tubing) 
• Meyers Pump (PVC Tubing) 
• Grundfos Pump (Neoprene 

Tubing) • 2n. Q 3 in. 
• Stainless Bailer: 

O.D. LENGTH 
1.65" • • 2 ft. 
LBS" • • 3 ft. 
3-75" • • 4 ft. 

" • • fl 
SERIAL NO. 

Screened Interval (from GS) 

ft 

LJ 1.4C-8ennen-Purrp(TeflorfTubing) 
• 1.60" Bennett Punp (Tsfbo-tubing) 
• Meyers Pump (PVC Tubing) 
• Grundfos Pump (Neoprene 

Tubing) • 2n. Q 3 in. 
• Stainless Bailer: 

O.D. LENGTH 
1.65" • • 2 ft. 
LBS" • • 3 ft. 
3-75" • • 4 ft. 

" • • fl 
SERIAL NO. 

Purge Containerized ? , 
SJYes • No Destination: Q ^ X j T " ^ ' 

Job* 

Log Book* 

Page ( ol \ 

Analytical Equipment 
pH Meter 

• Beckman phi 21 
• Beckman phi 10 
• Orion SAZ50 
• Other 
SERIAL NO. 

Conductivity Meter 
• YSI Model 33 
• Orion 122 
• Other 
SERIALNO. 

Dissolved Oxygen Meter 
• YSI Model SOB 
SERIAL NO. 

Temperature Meter 
• Beckman phi 21 
• Beckman phi 10 
• Orion SA250 
• Other 
SERIALNO. 

Sampler's Initials 

\m\bf-
Time Oate i 

7/=5/45 

pH 
Time 

PH-7.Q= 7.0/ at 5<fr).c nzo 
Conductance Standard: _ pmhos/cm at 25°C 

Time 
Measured Value: .umhos/cm at 2S°C_ 

Dissolved Oxygen Q 
Calibrated to > / ) 

Time 

ntvl at 2>C6 °C 'I ?S 

Tik^nityTitration Results (AcidConcentration: 0.16N, 1.6N) 

Start Point J \ " 

pH 

Filtration Equipment: 
• Geotech Peristaltic Pump 
• Geotech 0.4S micron (iter 
• Dispos. 0.45 micron filter 

Water Level Meter. 
• Solinst 

SERIALNO. 

#Clicks 

Color 

1 3 X ^ 5.1 4.8 4.5 

Sample Depth: (ft.) 

Time Number of 
Casing Volumes 

Gallons 
Removed 

Water 
Level 

Temp 
°C 

E.C. 
umhos/cm 

pH Dissolved 
O2 mg/liter 

Pump 
Rate 
GPM 

Approx. 
Pump 
Deoth ft 

Visual Description 

MO \3 f 3 / 6: 

2,b r "Li 
! O 

425 2- 1,2 

on 

Analyses Requested (see COC) 

OC Samples: GC/MS 

Additional Analyses: 

Rinse 

Partial Suite (explain) 

Field Blank Trip Blank 

Additional Comments: 

• HNu 
• OVA 
• Microtip 

SERIAL NO. 

Initial Readings: 
TOC 
BZ 
Bkgnd 

Sampie Readings: 
TOC 
BZ 
Bkgnd 

HSO Signature: 

Protective Levet 

Condition ol Well, Remarks: 

Sampler's Signature: 

f\ I 'I 



Task 0 
GROUNDWATER SAMPLING FIELD DATA SHEET 

Log Book* 

Page ol_ 

Weil 10. No. 

Casing Diameter 

in. 
Casing Stickup 

Total Well Depth (irom TOC) 

lc<\A{j? n. 
Static Water Level (Irom TOC) 

51. <? 
Water Thickness 

Casing Volume 

gal. 

Screened Interval (from GS) 

Purge Equipment 

• 1.40" Bennea Pump (Teflon Tubing) 
• 1.80" Bennett Pump (Teflon Tubing) 
• Meyers Pump (PVC Tubing) 
• Gnjndos Pump (Neoprene 

Tubing) [J2n. [~}3h. 
• Stainless Bailer. 

OD. LENGTH 
1.65" • • j ft. 
1.85" • • 3ft. 
3-7S" • • 4ft 

' • • ft. 
SERIALNO. 
r Sample Equipment 

• 1.40" Benne&Pump (Tefloojubing) 
• 1.80" Bennea Pump (Teflon Tubing) 
• Meyers Pump (PVC Tubing) 
• Grundos Pump (Neoprene 

Tubing) • 2n. 0 3 i n . 
• Stainless Bailer 

0X1. LENGTH 
1.65" Q • 2ft. 
1.8S" • 
3.75" • 

SERIAL NO. 

• 3ft 
• 4ft 
• ft 

Purge Containerized ? ; 
t l Yes • No Destination: 

Analytical Equipment 
pH Uater 

• Beckman phi 21 
D Beckman phi 10 
• Orion SA250 
• Other 
SERIAL NO. 

Conductivity Ueter. 
• YSI Model 33 
• Orion 122 
• Other 
SERIALNO. 

Dissolved Oxygen Ueter 
• YSI Model 50B 
SERIALNO. 

Temperature Ueter 
• Beckman phi 21 
• Beckman phi 10 
• Orion SA250 
• Other 
SERIALNO. 

Filtration Equipment: 
• Geotech Peristaltic Pump 
• Geotech 0.45 micron filler 
• Dispos. 0.45 micron filter 

Water Level Ueter 
• Solinst 

SERIAL NO. 

Sampler's Initials 

tiU> ){of-
Time Date / 

Ueter Calibration 

PH. 
7 ™ / ! ,,-? 2'Lf i Time 

Time 
PH7.0- i O I at #^>°C ilZD 

Conductance Standard: 2 S y O o 

Measured Value: 

_ umhos/cm at 25°C 
Time 

umhos/cm at25°C 

, Time 
Dssolved Oxygen ^ -, , •> . - v -
Calibrated to r ) 9-. mc/l at Z> O °C 

ATfcdinity Titration Results (Add Concentration: 0.16N, 1.6N) 

Start PoinT^^.. ' 

pH 8.3 5.1 4.8- 4.5 

*Clicks 

Sample Depth: (ft.) 

Time 
Number of 
Casing Volumes 

Gallons 
Removed 

Water 
Level 

Temp 
°C 

E.C. 
pmhos/cm pH Dissolved 

O2 mg/liter 

Pump 
Rate 
GPM 

Approx. 
Pump 
Depth ft. 

Visual Description 

Oo 
CL 2)2 1 m US2 03 CO 

2<0! 6 •An w. ~> 1 0.2 2? 
11 

bio 7P« oooo 020 n 2 52 

J2 r 
< tt / / 20. i?// 

Analyses Requested (see COC) 

OC Samples: GC/MS 

Additional Analyses: 

Partial Suite (explain) 

Field Blank Trip Blank 

Additional Comments: 

• HNu 
• OVA 
• Microtip 

SERIAL NO. 

Initial Readings: 
TOC 
BZ 
Bkgnd 

Sample Readings: 
TOC 
BZ 
Bkgnd 

HSO Signature: lUint>(hpj22J 

Protective Levels—>. 
B ) C / 0 ) 

v/;; ./ 

Condition of Weil, Remarks: '' 

Sampler's Signature: 



GROUNDWATER SAMPLING HELD DATA SHEET 
Task_ 

Job* 

Jb 
ml-

Log Book*. 

Well ID. No. 

Casing Diameter 

"2-
Casing Stickup 

Total Well Depth (from TOC) 

i/zA ft 

Static Water Level (from TOC) 

Water Thickness 

10.1*3 
Casing Volume 

I. < / gal. 

Screened Interval (from GS) 

ft 

v i Purge Equipment 

1.40* Bennea Pump (leflon Tubing) 
• 1.80* Bennea Pump (Teflon Tubing) 
• Meyers Pump (PVC Tubing) 
• Gnjndos Pump (Neoprene 

Tubing) • 2 n. • 3 in. 
• Stainless BaSer. 

OJ). LENGTH 
1.65" • • 2ft. 
1.85" • 
3.75" • 

" • 
SERIAL NO. 

• 3 ft 
• 4ft 
• ft 

I Sample Equipment 

Ul 1.40" Bennea Pump (Teflon Tubing) 
• 1.80" Bennea Pump (Telkxi Tubing) 
• Meyers Pump (PVC Tubing) 
• Grundfos Pump (Naoprene 

Tubing) Q 2 n. Q 3 in. 
• Stainless Baiter: 

OJ). LENGTH 
1.65" • • 2ft. 
1.85" • 
3.75" • 

• • 
SERIAL NO. 

• 3ft 
• 4ft. 
• fl 

Purge Containerized ? j 
QlYes • No Destination: 

Analytical Equipment 
pH Meter: 

• Beckman phi 21 
• Beckman phi 10 
• Orion SA250 
• Other 
SERIALNO. 

Conductivity Meter 
• YSI Model 33 
• Orion 122 
• Other 
SERIALNO. 

Dissolved Oxygen Meter 
• YSI Model 50B 
SERIALNO. 

Temperature Meter 
• Beckman phi 21 
• Beckman phi 10 
• Orion SA2S0 
• Other. 
SERIALNO. 

Filtration Equipment: 
• Geotech Peristaltic Pump 
• Geotech 0.45 micron filter 
• Dispos. 0.45 micron filter 

Water Level Meter 
• Solinst 

SERIALNO. 

Sampler's Initials Time Dae 

OH -7,0, l.O) at^Occ Tib 
Conductance Standard: ~ 7 0 > & 2 

Measured Value: umhos/cm at 25°C. 

umhos/cm at 25°C 
Time 

Dissolved Oxygen C (A. 
Calibrated to <J-U mqflat t> a °C 

Time 

Alkalinity Titration Results (Acid Concentration: 0.16N, - L6N) 

Start PoinT"^ ' ^ - - ' ^ 

pH 8.3 5.1 4.8 4.5 

#Clicks 

Color 

Sample Depth: (ft.) 

T̂ime Number of 
Casing Volumes 

Gallons 
Removed 

Water 
Level 

Temp 
°C 

E.C. 
pmhos/cm pH Dissolved 

Oj mg/liter 

Pump 
Rate 
GPM 

Approx. 
Pump 
Deoth ft. 

Visual Description 

22.2 3.1 
•7 \o •?7 

••• < 
7 it) 5..S tf 3,8 

fe- o. 2-

1M2 - PolU A Sl2 i i^§2 

y/Tu\\ Suite ., 
RiDSB-BlanJf'̂  

Analyses Requested (see COC) 

.QC Samples: GC/MS 

Additional Analyses: 

Partial Suite (explain) 

Field Blank Trip Blank 

:^>y 2\-92J J22^2. 

Initial Readings: Sample Readings: 
• HNu TOC TOC 
• OVA BZ 
• Microtip BkgrxT 

SERIAL NO. 

BZ 
Bkgnd 

Protective Level: 
B C /D 

HSO Signature: ILphpf: 

Condition ol Well, Remarks;' Vl ' 

Sampler's Signature: 



GROUNDWATER SAMPLING HELD DATA SHEET 
Task. 

Job* 

fj^SSmfU] I ID) Log Book* 

Page _J of _ 

Well 10. No. 

Casing Diameter 

Casing Stickup 

1.40* Bennea Pump (leflon Tubing) 
1.80* Bennett Pump (leflon Tubing) 

• Meyers Pump (PVC Tubing) 
• Gnjndfca Pump (Neoprene 

Tubing) Q z n . Q3 in . 
• Stainless Bailer: 

Total Well Depth (Irom TOC) 

Static Water Level (from TOC) 

Water Thickness 

•-7 

Casing Volume 

1.52. gal. 

Screened Interval (from GS) 

• 

OJJ. 
1.55* • 
1.85" • 
3.75* • 

' • 
SERIALNO. 

LENGTH 
• 2 ft. 
• 3 ft. 
• 4 ft. 
• 

Sample Equipment . 

1.40* BenneoPump (Teflon Tubing) 
• 1.80" Bennett Pump (Teflon Tubing) 
• Meyers Pump (PVC Tubing) 
• Grundfos Pump (Neoprene 

Tubing) • 2 n. Q 3 in. 
• Stainless Bailer 

O.D. LENGTH 
1.65" • • 2 ft. 
1.85" • 
3.75" • 

' • 
SERIAL NO. 

• 3 ft, 
• 4 ft. 
• ft 

Pyrge Containerized ? , 
Tj] Yes • No Destination: 

Analytical Equipment 
pH Meter 

• Beckman phi 21 
• Beckman phi 10 
• Orion SA250 
• Other 
SERIAL NO. 

Conductivity Meter 
• YSI Model 33 
• Orion 122 
• Other 
SERIALNO. 

Dissolved Oxygen Meter 
• YSI Model SOB 
SERIALNO. 

Temperature Meter 
• Beckman phi 21 
• Beckman phi 10 
• Orion SA2S0 
• Other 
SERIALNO. 

Filtration Equipment: 
• Geotech Peristaltic Pump 
• Geotech 0.45 micron filter 
• Dispos. 0.45 micron filter 

Water Level Meter 
• Solinst 

SERIAL NO. 

Sampler's Initials Time 

I4/0 
Oate , • . 

item UeterCallb ration 

PH , 1£>l 
7 / Time_ -

at ; ? T O °C M?JQ 
Time 

PH4,0 , 4,()3> at ̂  °C iTl.D 
Conductance Standard: ~?^C7C> umhosfcm at 25°C 

Time 
Measured Value: pmhos/cm at 25°C 

Dissolved Oxygen L £ j 
O • is Calibrated to _mg/lat_ 

Time 

Alkalinity Titration Results (Acid Concentration: 0.16N, J.6N) 

Start Poink ' 

pH 5.1 4.8- 4.5 
#aicks 

Color 

Sample Depth: (ft.) 

Time Number of 
Casing Volumes 

Gallons 
Removed 

Water 
Level 

Temp 
°C 

E.C. 
pmhos/cm pH Dissolved 

Oj mg/lher 

Pump 
Rate 
GPM 

Approx. 
Pump 
Deoth ft. 

Visual Description 

& 4% 
i 

7£> \ * 0 I b 

a TO.-r AlO (A (-h iS1 

fc-oA 

Ob cf I LL <4) fas 

Analyses Requested (see COC) ( f ~ ™ Paritd S u i t a ( a xP , a i n) 

.QC Samples: GC/MS Rinse-Blank--'̂  Field Blank Trip Blank 

Additional Analyses: 

Initial Readings: Sampie Readings: 
• HNu TOC TOC 
• OVA BZ BZ 
n Microtio Bkand Bkand 

Protective LeyelK 

SERIAL NO. j l ft[C'?2 

HSO Signature: U>,W\ !' Dl\Ml<A 

Additional Comments: 

Initial Readings: Sampie Readings: 
• HNu TOC TOC 
• OVA BZ BZ 
n Microtio Bkand Bkand 

Protective LeyelK 

SERIAL NO. j l ft[C'?2 

HSO Signature: U>,W\ !' Dl\Ml<A 

Additional Comments: 

Condition ol Well, Remarks: [) 

Sampler's Signature: ]\) fa\'.< ImMO'l \ 



GROUNDWATER SAMPLING FIELD DATA SHEET 
Task_ 

Job* 

JO 
Well 10. No. 

I/HMO 
J , Punje Equipment 

Casing Diameter 

2 ' in-

• 1.40" Bennea Pump (Teflon Tubing) 
• 1.30" Bennea Pump (Teflon Tubing) 
• Meyers Pump (PVC Tubing) 
• Giundfos Pump (Neoprene 

Tubing) [ J2n . U 3 h . 
• Stainless Bailer 

CD. LENGTH 
LBS" • • 2ft. 
LST • • 3IL 
3.75- • • 4ft. 

' • • _ J t 
SERIALNO. 

Casing Stidaip 

ft. 

• 1.40" Bennea Pump (Teflon Tubing) 
• 1.30" Bennea Pump (Teflon Tubing) 
• Meyers Pump (PVC Tubing) 
• Giundfos Pump (Neoprene 

Tubing) [ J2n . U 3 h . 
• Stainless Bailer 

CD. LENGTH 
LBS" • • 2ft. 
LST • • 3IL 
3.75- • • 4ft. 

' • • _ J t 
SERIALNO. 

Total Well Depth (Irom TOC) 

fa3.{£>0 ti 

• 1.40" Bennea Pump (Teflon Tubing) 
• 1.30" Bennea Pump (Teflon Tubing) 
• Meyers Pump (PVC Tubing) 
• Giundfos Pump (Neoprene 

Tubing) [ J2n . U 3 h . 
• Stainless Bailer 

CD. LENGTH 
LBS" • • 2ft. 
LST • • 3IL 
3.75- • • 4ft. 

' • • _ J t 
SERIALNO. 

Static Water Level (Irom TOC) 

ft. 

• Sampie Equipment 

Water Thickness • 1.40" BennetfPump(Teflob Tubing) 
• 1.80* Bennea Pump (Teflon Tubing) 
• Meyers Pump (PVC Tubing) 
D Giundfos Pump (Neoprene 

Tubing) • 2n. 0 3 i n . 
• Stainless Bailer 

OJ5. LENGTH 
1.65* • • 2ft. 
1.85* • • 3ft. 
3-75* • • 4ft. 

" • • ft 
SERIAL NO. 

Casing Volume 

I 15 9al. 

• 1.40" BennetfPump(Teflob Tubing) 
• 1.80* Bennea Pump (Teflon Tubing) 
• Meyers Pump (PVC Tubing) 
D Giundfos Pump (Neoprene 

Tubing) • 2n. 0 3 i n . 
• Stainless Bailer 

OJ5. LENGTH 
1.65* • • 2ft. 
1.85* • • 3ft. 
3-75* • • 4ft. 

" • • ft 
SERIAL NO. 

Screened Interval (Irom GS) 

ft. 

• 1.40" BennetfPump(Teflob Tubing) 
• 1.80* Bennea Pump (Teflon Tubing) 
• Meyers Pump (PVC Tubing) 
D Giundfos Pump (Neoprene 

Tubing) • 2n. 0 3 i n . 
• Stainless Bailer 

OJ5. LENGTH 
1.65* • • 2ft. 
1.85* • • 3ft. 
3-75* • • 4ft. 

" • • ft 
SERIAL NO. 

Purge Containerized ? j 

t^Yes • No Destination: OY) Or" O P A 

Log Book*. 

Page. of 

Analytic*! Equipment 
pH Meter 

• Beckman phi 21 
• Beckman phi 10 
• Orion SA250 
• Other 
SERIALNO. 

Conductivity Meter 
• YSI Model 33 
• Orion 122 
• Other 
SERIALNO. 

Dissolved Oxygen Meter 
• YSI Model SOB 
SERIAL NO. 

Temperature Meter 
• Beckman phi 21 
• Beckman phi 10 
• Orion SA250 
• Other 
SERIALNO. 

Filtration Equipment: 
• Geotech Peristaltic Pump 
• Geotech 0.45 micron filter 
• Dispos. 0.45 micron filter 

Water Level Meter 
• Solinst 

SERIALNO. 

Sampler's Initials Time Date 

Meter Calibration j _ . „ 

,H M , a, 34^ 

PH 10 : 

Time 
°C 7/30 

Time 
7 n ) at ^ 4 °C 'I i 

Conductance Standard: 72-02} 

Measured Value: 

_ pmhos/cm at 25°C 
Time 

umhos/cm at 25°C 

Dissolved Oxygen C <2s. 
Calibrated to CJ _mg/lat. 

Time 

oc it20 

Alkalinity Titration Results (Acid Concentration: 0.16N, 1.6N) 

Start Point • 

pH 8.3 5.1 4.8 4.5 

#Clicks 

Color 

Sample Depth: (ft.) 

Time Number of 
Casing Volumes 

Gallons 
Removed 

Water 
Level 

Temp 
°C 

EC. 
pmhos/cm pH Dissolved 

Oj mg/liter 

Pump 
Rate 
GPM 

Approx. 
Pump 
Deoth ft. 

Visual Description 

21% G8 Left 
<•„• Ai/ cxOcY~ 

4.2 •n-2 7072) Of 
•j '/ 

3 jo za.? U4(*o UU 002 Uo 

Ell 70 ^ 1 Sv/ 01 or) 

Analyses Requested (see COC) <̂ Fu£Suite 

OC Samples: GC/MS Rinse Blank 

Additional Analyses: 

Partial Suite (explain) 

Field Blank Trip Blank 

Additional Comments: 

• HNu 
• OVA 
• Microtip 

SERIALNO. 

HSO Signature: 

Initial Readings: 
TOC 
BZ 
Bkand 

Sample Readings: 
TOC 
BZ 
Bkgnd 
Protective Levei.^ 

Condition ol Well, Remarks: \J 

Jl 
Sampler's Signature: / (I 22 



Task (0 
GROUNDWATER SAMPLING FIELD DATA SHEET job* Zb3Z 

LogBook#_ 

Pace J of 

Well ID. No. 

AW-
Casing Oiameter 

7^ 
in. 

Casing Stickup 

Total Well Depth (from TOC) 

Static Water Level (from TOC) 

5 3- , 
Water Thickness 

Casing Volume 

w Screened Interval (Irom GS) 

d l Purge Ewipment 

O 1.40" Bennea Pump (Tellon Tubing) 
• 1.80" Bennea Pump (Teflon Tubing) 
• Meyers Pump (PVC Tubing) 
• Gnindos Pump (Neoprene 

Tubing) C ] 2 n . Lj"3in. 
• Stainless Baler. 

OS). 
1.6S" • 
1.85" • 
3.75" • 

SERIALNO. 

LENGTH 
• 2fL 
• 31 
• 41 
• ft. 

/ Sample Equipment 

• 1.40* Bennea Pump (Teflon Tubing) 
• 1.80" Bennea Pump (Teflon Tubing) 
• Meyers Pump (PVC Tubing) 
• Giundfos Pump (Neoprene 

Tubing) • 2 n. L ]3 in . 
• Stainless Bailer 

OJD. 
1.65" • 
1.85" • 
3.75" • 

* • 
SERIALNO. 

LENGTH 
• 2ft. 
• 3 1 
• 41 
• fl 

Purge Containerized ? , 

Ej3 Yes • No Destination: 

Analytical Equipment 
pH Meter 

• Beckman phi 21 
• Beckman phi 10 
• Orion SA250 
• Other 
SERIAL NO. 

Conductivity Meter 
• YSI Model 33 
• Orion 122 
• Other 

SERIALNO. 

Dissolved Oxygen Meter 
• YSI Model 50B 
SERIALNO. 

Temperature Meter 
• Beckman phi 21 
• Beckman phi 10 
• Orion SA250 
• Other 
SERIAL NO. 

Filtration Equipment: 
• Geotech Peristaltic Pump 
• Geotech 0.4S micron filter 
• Dispos. 0.45 micron filter 

Water Level Meter 
• Solinst 

SERIALNO. 

Sampler's Initials 

10) \ttr 
Time Date 

Meter Calibration , ^ ( T m e 

PH. 

pH 1,0 = 1 h\ at 3 f oC 

Time 

Conductance Standard: 

Measured Value: 

umhos/cm at 25°C 
Time 

.umhos/cm at 25°C_ 

Dissolved Oxygen ef O 
Calibrated to '-* mo/1 at t>u °C h 

Time 

Allcalinity^tration Results (Acid Concentration: 0.16N, J.6N) 

Start Point ' 

pH 8 j \ 5.1 4 . 8 - ^ " 4.5 

iKCIicks 

Color 

Sample Depth: (ft.) 

> 

Time Number of 
Casing Volumes 

Gallons 
Removed 

Water 
Level 

Temp 
°C 

EC. 
pmhos/cm 

pH 
Dissolved 
0 j mg/liter 

Pump 
Rate 
GPM 

Approx. 
Pump 
Deoth ft. 

Visual Description 

0 (6 / ' 3 

•7 I P IOQ'd'O Co.(A 3^ 2 r 

3JC 30 2S" 

Ft 
30 ~rk) /tYl 

77 
•'V 

c. 

MM' 

Analyses Requested (see COC) 

.QC Samples: GC/MS 

Additional Analyses: 

Partial Suite (explain) 

Field Blank Trip Blank 

Additional Comments: 

• HNu 
• OVA 
• Microtip BkgrxT 

Initial Readings: 
TOC 
BZ 

Sample Readings: 
TOC 
BZ 
Bkgrxl 

SERIALNO. 

HSO Signature: I J j Q f ' J , c ^ A . » U . . ~ t 

Protective LeyeC, 
/B C / D • 

Condition ol Well, Remarks:fj 

n 
i i i / X . // 
Sampler's Signature: \ j ; ^/}£\ r~? ft^O.-•< 
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APPENDIX B 

LABORATORY ANALYTICAL REPORTS 



B C Analytical " 

801 Western Avenue 
Oendtxle, CA 91201 
818/247-5737 
Fax: 818/247-9797 

August 18,1995 

Brown and Caldwell Consultants 
1415 Louisiana, Suite 2500 
Houston, Tx 77002 
Attn: Ms. Myna Dehnert 

Dear Mr. Dehnert, 

Enclosed is the analytical report for chemical testing for samples taken on 08/01/95. 
It includes the following: 

j 

1) Analytical Report of results 

2) QC summary including LCS/LCSD, MS/MSD, duplicate samples, method blanks, 
and surrogates. 

3) Cross reference sheet containing analyte, date analyzed, method, and batch 
number. 

4) Case narrative explaining QC deficiencies and/or problems 
encountered in testing. 

5) Electronic data in agreed upon format (previously sent via Banyan). 

If you have any questions, please do not hesitate to call. 

Very truly yours, 

Brian Moore 
Program Specialist 

BCA 



B C Analytical 

801 Western Avenue 
Glendale, CA 91201 
818/247-5737 
Fax: 8181247-9797 

Case Narrative 

All quality objectives were met including holding times, LCS/LCSD, MS/MSD, 
Duplicate samples, and Method Blanks as applicable with the following exceptions: 

Semivolatiles method 625 batch 95146: 

Hexachlorocyclopentadiene and N-Nitrosodimethylamine LCS/LCSD greater than 
upper control limit. 

Bis(2-ethylhexyl)phthalate detected in method blank at 8 times the reporting limit. 
Bis(2-ethylhexyl)phthalate detected in project sample G95-08-072-4 (MW-5) at the 
same concentration level as the method blank. Bis(2-ethylhexyl)phthalate detected 
in project sample G95-08-072-1 (MW-1) at 12 times the method blank concentration. 
Bis(2-ethylhexyl)phthalate detected in project sample G95-08-072-3 (MW-4) at 180 
times the method blank concentration (Note: Project sample MW-4 was re-extracted 
and reanalyzed to verify the concentration level of this compound). 
Bis(2-ethylhexyl)phthalate was not detected in any other project samples. 

2-Chlorophenol, 4-Nitrophenol, and Pentachlorophenol MSD recovery less than the 
lower control limit. 2,4-Dinitrotoluene; 2-Chlorophenol; 4-Chloro-3-methylphenol; 
Acenaphthalene; N-Nitrosodi-n-propylamine; and Phenol MS/MSD RPD greater than 
upper control limit. The LCS/LCSD recovery and RPD was within criteria for these 
compounds. 

Surrogate 2-Fluorobiphenyl matrix spike duplicate less than lower control limit. 

Chloride method 300.0 batches 950803 and 950807: 

Chloride detected in method blank above the reporting limit. All project samples are 
at least 10 times greater than the method blank concentrations. 

Mercury method 7470 batch 951165: 

MS/MSD RPD greater than control limit. The LCS/LCSD recovery and RPD was 
within criteria. 

BCA 



I I 

D 
11 
D 

801 Western Avenue 

Oendale, CA 91201 
818/247-5737 
Fax: 818/247-9797 

Gas TPH / BTEX method 8105M batch 95238: 

Surrogate in matrix spike was greater than upper control limit. 

H No analytical difficulties were encountered with any project samples except: 

Samples G95-08-072-(1,3) (MW-1, MW-4) were diluted at least 1:10 for method 
I I 8270, therefore surrogate recovery was reported as "NC" for "Not Calculated". 

H
Sample G95-08-072-5 (MW-6) surrogate recovery for method 8015M was greater 
than the upper control limit. 

n Samples G95-08-072-(6,7,10,11) (MW-7, MW-8, MW-11, 080195) surrogate 
lJ 2-Fluorophenol recovery for method 8270 was less than the lower control limit. This 

meets method guidelines. 

fl 
fl 
fl 
II 
fl 
D 
D 
II 
I I 

0 BCA 
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B C Analytical 
ANALYTICAL REPORT 

801 Western Avenue 
Glendale, CA 91201 
8181247-5737 
Fax: 8181247-9797 LOG NO: G95-08-072 

Received: 03 AUG 95 

Mailed:AUG IT icgc 

LOG NO 

Ms. Myna Dehnert 
Brown and Caldwell Consultants 
1415 Louisiana, Suite 2500 
Houston, Texas 77002 

CC: Mr. Alan Fear (BC Dallas) 

REPORT OF ANALYTICAL RESULTS 

SAMPLE DESCRIPTION, AQUEOUS SAMPLES 

Project: 2832.10 

Page 1 

DATE SAMPLED 

08-072-
08-072-
08-072-
08-072-
08-072-

MW-1 
MW-3 
MW-4 
MW-5 

01 AUG 95 
01 AUG 95 
01 AUG 95 
01 AUG 95 
01 AUG 95 

j j PARAMETER 08-072-1 08-072-2 08-072-3 08-072-4 08-072-5 

Mercury (7470), mg/L O.0002 <0.0002 <0.0002 <0.0002 <0.0002 

0
Arsenic (7060), mg/L 0.0076 0.0043 <0.002 0.0059 0.028 

Selenium (7740), mg/L <0.004 <0.004 <0.004 <0.004 <0.004 
Lead (7421), mg/L <0.002 <0.002 0.0044 <0.002 <0.002 
Silver (6010), mg/L <0.01 <0.01 <0.01 <0.01 <0.01 

H Barium (6010), mg/L 0.069 0.38 0.34 0.049 1.1 

Cadmium (7131), mg/L <0.001 <0.001 0.0052 <0.001 <0.001 
Chromium (6010), mg/L <0.01 <0.01 <0.01 <0.01 <0.01 

0 Furnace Digestion (3020), Date 08/08/95 08/08/95 08/08/95 08/08/95 08/08/95 

Digestion (3010), Date 08/08/95 08/08/95 08/08/95 08/08/95 08/08/95 
Ion Balance (CALC), Percent 8.34 11.28 3.40 0.13 5.96 

H Chloride (300.0), mg/L 160 150 310 130 380 

Nitrate (300.0), mg/L 4.7 5.6 15 28 1.3 
Sulfate (300.0), mg/L 150 150 210 230 6.7 
Alkalinity (310.1) 

H Carbonate Alk (as CaC03), mg/L <10 <10 <10 <10 <10 

Bicarbonate Alk (as CaC03), mg/L 380 430 490 290 670 
Hydroxide Alk (as CaC03), mg/L <10 <10 <10 <10 <10 

H Total Alkalinity (as CaC03), mg/L 380 430 490 290 670 

Calcium (6010), mg/L 120 120 220 160 320 
Magnesium (6010), mg/L 34 36 58 27 72 

H Potassium (6010), mg/L 2.4 2.6 3.5 4.2 3.0 

Sodium (6010), mg/L 100 93 140 110 130 

II II 
BCA 



B C Analytical 

801 Western Avenue 

dendtde, CA 91201 

fllf8l24r.9797 L 0 G N 0 : G95-08-072 

Received: 03 AUG 95 

Ms. Myna Dehnert 
Brown and Caldwell Consultants 
1415 Louisiana, Suite 2500 
Houston, Texas 77002 

CC: Mr. Alan Fear (BC Dallas) Project: 2832.10 

LOG NO 

REPORT OF ANALYTICAL RESULTS 

SAMPLE DESCRIPTION, AQUEOUS SAMPLES 

Page 2 

DATE SAMPLED 

08-072-1 
08-072-2 
08-072-3 
08-072-4 
08-072-5 

MW-
MW-
MW-
MW-
MW-

01 AUG 95 
01 AUG 95 
01 AUG 95 
01 AUG 95 
01 AUG 95 

PARAMETER 08-072-1 08-072-2 08-072-3 08-072-4 08-072-5 

B/N,A Ext.Pri.Poll. (8270) 
Date Analyzed 08/11/95 08/11/95 08/15/95 08/10/95 08/14/95 
Date Extracted 08/08/95 08/08/95 08/08/95 08/08/95 08/08/95 
Dilution Factor, Times 10 2 100 1 5 
1,2,4-Trichlorobenzene, ug/L <50 <10 <500 <5 <30 
1,2-Dichlorobenzene, ug/L <60 <20 <600 <6 <30 
1.2- Diphenylhydrazine, ug/L 
1.3- Dichlorobenzene, ug/L 

<50 <10 <500 <5 <30 1.2- Diphenylhydrazine, ug/L 
1.3- Dichlorobenzene, ug/L <50 <10 <500 <5 <30 
1,4-Dichlorobenzene, ug/L <50 <10 <500 <5 <30 
2,4,5-Trichlorophenol, ug/L <60 <20 <600 <6 <30 
2,4,6-Trichlorophenol, ug/L <50 <10 <500 <5 <30 
2,4-Dichlorophenol, ug/L <50 <10 <500 <5 <30 
2,4-Dimethylphenol, ug/L <50 97 <500 <5 42 
2,4-Dinitrophenol, ug/L <100 <20 <1000 <10 <50 
2,4-Dinitrotoluene, ug/L <50 <10 <500 <5 <30 
2,6-Dinitrotoluene, ug/L <50 <10 <500 <5 <30 
2-Chloronaphthalene, ug/L 
2-Chlorophenol, ug/L 

<60 <20 <600 <6 <30 2-Chloronaphthalene, ug/L 
2-Chlorophenol, ug/L <50 <10 <500 <5 <30 
2-Methyl-4,6-dinitrophenol, ug/L <50 <10 <500 <5 <30 
2-Methylnaphthalene, ug/L 
2-Methylphenol (o-Cresol), ug/L 

280 62 1500 <5 150 2-Methylnaphthalene, ug/L 
2-Methylphenol (o-Cresol), ug/L <50 56 <500 <5 130 
2-Nitroani1ine, ug/L <50 <10 <500 <5 <30 
2-Nitrophenol, ug/L <50 <10 <500 <5 <30 



JB C Analytical 

801 Western Avenue 
Glendale, CA 91201 

;«SL«W797 L 0 G N 0 : G95-08-072 

Received: 03 AUG 95 

Ms. Myna Dehnert 
Brown and Caldwell Consultants 
1415 Louisiana, Suite 2500 
Houston, Texas 77002 

CC: Mr. Alan Fear (BC Dallas) Project: 2832.10 

REPORT OF ANALYTICAL RESULTS Page 3 

LOG NO SAMPLE DESCRIPTION, AQUEOUS SAMPLES DATE SAMPLED 

08-072-1 MW-1 01 AUG 95 
08-072-2 MW-3 01 AUG 95 
08-072-3 MW-4 01 AUG 95 
08-072-4 MW-5 01 AUG 95 
08-072-5 MW-6 01 AUG 95 

PARAMETER 08-072-1 08-072-2 08-072-3 08-072-4 08-072-5 

3,3'-Dichlorobenzidine, ug/L <200 <40 <2000 <20 <100 
3-Nitroani1ine, ug/L <50 <10 <500 <5 <30 
4-Bromophenylphenylether, ug/L <50 <10 <500 <5 <30 
4-Chloro-3-methylphenol, ug/L <50 <10 <500 <5 <30 
4-Chloroani1ine, ug/L <50 <10 <500 <5 <30 
4-Chlorophenylphenylether, ug/L <50 <10 <500 <5 <30 
4-Methylphenol (p-Cresol), ug/L <80 <20 <800 <8 150 
4-Nitroani1ine, ug/L <60 <20 <600 <6 <30 
4-Nitrophenol, ug/L <50 <10 <500 <5 <30 
Acenaphthene, ug/L <50 <10 <500 <5 <30 
Acenaphthylene, ug/L <50 <10 <500 <5 <30 
Aniline, ug/L <50 <10 <500 <5 <30 
Anthracene, ug/L <50 <10 <500 <5 <30 
Benzidine, ug/L <1000 <200 <10000 <100 <500 
Benzo(a)anthracene, ug/L <50 <10 <500 <5 <30 
Benzo(a)pyrene, ug/L 
Benzo(b)fluoranthene, ug/L 

<50 <10 <500 <5 <30 Benzo(a)pyrene, ug/L 
Benzo(b)fluoranthene, ug/L <50 <10 <500 <5 <30 
Benzo(g,h,i)perylene, ug/L <50 <10 <500 <5 <30 
Benzo(k)fluoranthene, ug/L <50 <10 <500 <5 <30 
Benzyl Alcohol, ug/L <50 <10 <500 <5 <30 
Benzoic acid, ug/L <500 <100 <5000 <50 <300 
Butylbenzylphthalate, ug/L <50 <10 <500 <5 <30 
Chrysene, ug/L <50 <10 <500 <5 <30 
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DATE SAMPLED 

08-072-1 MW-1 01 AUG 95 
08-072-2 MW-3 01 AUG 95 
08-072-3 MW-4 01 AUG 95 
08-072-4 MW-5 01 AUG 95 
08-072-5 MW-6 01 AUG 95 

PARAMETER 08-072-1 08-072-2 08 -072-3 08-072-4 08-072-5 

Di-n-octylphthalate, ug/L <50 <10 <500 <5 <30 
Dibenzo(a,h)anthracene, u g/L <50 <10 <500 <5 <30 
Dibenzofuran, ug/L 

g/L 
<50 <10 <500 <5 <30 

Dibutylphthalate, ug/L <50 <10 <500 <5 <30 
Diethylphthalate, ug/L <50 <10 <500 <5 <30 
Dimethylphthalate, ug/L <50 <10 <500 <5 <30 
Fluoranthene, ug/L <50 <10 <500 <5 <30 
Fluorene, ug/L <50 <10 <500 <5 <30 
Hexachlorobenzene, ug/L <50 <10 <500 <5 <30 
Hexachlorobutadiene, ug/L <50 <10 <500 <5 <30 
Hexachlorocyclopentadiene , ug/L <50 <10 <500 <5 <30 
Hexachloroethane, ug/L <50 <10 <500 <5 <30 
Indeno(l,2,3-c,d)pyrene, ug/L <70 <20 <700 <7 <40 
Isophorone, ug/L 

ug/L 
<50 <10 <500 <5 <30 

N-Nitrosodimethylamine, u g/L <60 <20 <600 <6 <30 
N-Nitrosodiphenylamine, u g/L <50 <10 <500 <5 <30 
N-Nitrosodi-n-propylamine , ug/L <60 <20 <600 <6 <30 
Nitrobenzene, ug/L 

, ug/L 
<50 <10 <500 <5 <30 

Naphthalene, ug/L 
Phenanthrene, ug/L 

500 210 1700 <5 470 Naphthalene, ug/L 
Phenanthrene, ug/L <50 <10 <500 <5 <30 
Phenol, ug/L <50 <10 <500 <5 <30 
Pentachlorophenol, ug/L <50 <10 <500 <5 <30 
Pyrene, ug/L <50 <10 <500 <5 <30 

BCA 
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DATE SAMPLED 

08-072-1 
08-072-2 
08-072-3 
08-072-4 
08-072-5 

MW-
MW-

1 
3 
4 
5 
6' 

01 AUG 95 
01 AUG 95 
01 AUG 95 
01 AUG 95 
01 AUG 95 

PARAMETER 08-072-1 08-072-2 08-072-3 08-072-4 

Pyridine, ug/L <100 <20 <1000 <10 
Bis (2-chloroethoxy)methane, ug/L <50 <10 <500 <5 
Bis(2-chloroethyl)ether, ug/L <50 <10 <500 <5 
Bis(2-chloroisopropyl)ether ug/L <60 <20 <600 <6 
Bi s(2-ethylhexyl)phthalate, ug/L 750 <20 10000 40 
TPH/BTEX (8015M) 

ug/L 750 

Date Analyzed 08/04/95 08/04/95 08/04/95 08/04/95 
Dilution Factor, Times 10 50 200 1 
Benzene, ug/L 390 490 5700 <0.3 
Toluene, ug/L 1300 2900 17000 <0.3 
Ethylbenzene, ug/L 230 890 3500 <0.3 
Total Xylene Isomers, ug/L 800 1600 13000 <0.6 
Carbon Range, . C6-C12 C6-C12 C6-C12 C6-C12 
TPH (Gasoline Range), ug/L 5700 14000 120000 <100 

08-072-5 

<50 
<30 
<30 
<30 
<40 

08/08/95 
100 
8300 
12000 
2500 
5100 

C6-C12 
60000 
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LOG NO SAMPLE DESCRIPTION, AQUEOUS SAMPLES DATE SAMPLED 

08-072-6 MW-7 01 AUG 95 
08-072-7 MW-8 01 AUG 95 
08-072-8 MW-9 01 AUG 95 
08-072-9 MW-10 01 AUG 95 
08-072-10 MW-11 01 AUG 95 

PARAMETER 08-072-6 08-072-7 08-072-8 08-072-9 08-072-10 

Mercury (7470), mg/L 0.0005 <0.0002 <0.0002 <0.0002 <0.0002 
Arsenic (7060), mg/L 0.0033 0.0034 0.0055 0.015 0.0086 
Selenium (7740), mg/L <0.004 <0.004 <0.004 <0.004 <0.004 
Lead (7421), mg/L <0.002 <0.002 <0.002 <0.002 0.0025 
Silver (6010), mg/L <0.01 <0.01 <0.01 <0.01 <0.01 
Barium (6010), mg/L 0.069 0.075 0.089 0.37 0.20 
Cadmium (7131), mg/L <0.001 <0.001 <0.001 <0.001 <0.001 
Chromium (6010), mg/L <0.01 <0.01 <0.01 <0.01 <0.01 
Furnace Digestion (3020), Date 08/08/95 08/08/95 08/08/95 08/08/95 08/08/95 
Digestion (3010), Date 08/08/95 08/08/95 08/08/95 08/08/95 08/08/95 
Ion Balance (CALC), Percent 2.10 5.08 3.73 2.88 4.63 
Chloride (300.0), mg/L 310 350 110 2200 3400 
Nitrate (300.0), mg/L 9.2 11 38 <0.1 5.5 
Sulfate (300.0), mg/L 180 160 150 130 230 
Alkalinity (310.1) 
Carbonate Alk (as CaC03), mq/L <10 <10 <10 <10 <10 
Bicarbonate Alk (as CaC03), mq/L 440 360 570 520 560 
Hydroxide Alk (as CaC03), mg/L <10 <10 <10 <10 <10 
Total Alkalinity (as CaC03), mq/L 440 360 570 520 560 
Calcium (6010), mg/L 300 300 180 610 490 
Magnesium (6010), mg/L 42 49 43 130 130 
Potassium (6010), mg/L 3.4 5.0 4.1 35 46 
Sodium (6010), mg/L 95 94 98 660 2000 
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DATE SAMPLED 

08-072-6 MW-7 01 AUG 95 
08-072-7 MW-8 01 AUG 95 
08-072-8 MW-9 01 AUG 95 
08-072-9 MW-10 01 AUG 95 
08-072-10 MW-11 01 AUG 95 

PARAMETER 08-072-6 08-072-7 08-072-8 08-072-9 08-072-10 

B/N,A Ext.Pri.Poll. (8270) 
Date Analyzed 
Date Extracted 
Dilution Factor, Times 
1.2.4- Trichlorobenzene, ug/L 
1,2-Dichlorobenzene, ug/L 
1.2- Diphenylhydrazine, ug/L 
1.3- Dichlorobenzene, ug/L 
1.4- Dichlorobenzene, ug/L 
2.4.5- Trichlorophenol, ug/L 
2.4.6- Trichlorophenol, ug/L 
2,4-Dichlorophenol, ug/L 
2,4-Dimethylphenol, ug/L 
2,4-Dinitrophenol, ug/L 
2,4-Dinitrotoluene, ug/L 
2,6-Dinitrotoluene, ug/L 
2-Chloronaphthalene, ug/L 
2-Chlorophenol, ug/L 
2-Methyl-4,6-dinitrophenol, ug/L 
2-Methylnaphthalene, ug/L 
2-Methylphenol (o-Cresol), ug/L 
2-Nitroani1ine, ug/L 
2-Nitrophenol, ug/L 

08/14/95 08/14/95 08/14/95 08/14/95 08/14/95 
08/08/95 08/08/95 08/08/95 08/08/95 08/08/95 

1 1 1 1 1 
<5 <5 <5 <5 <5 
<6 <6 <6 <6 <6 
<5 <5 <5 <5 <5 
<5 <5 <5 <5 <5 
<5 <5 <5 <5 <5 
<6 <6 <6 <6 <6 
<5 <5 <5 <5 <5 
<5 <5 <5 <5 <5 
<5 <5 <5 <5 <5 
<10 <10 <10 <10 <10 
<5 <5 <5 <5 <5 
<5 <5 <5 <5 <5 
<6 <6 <6 <6 <6 
<5 <5 <5 <5 <5 
<5 <5 <5 <5 <5 
<5 <5 36 23 <5 
<5 <5 <5 <5 <5 
<5 <5 <5 <5 <5 
<5 <5 <5 <5 <5 
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•» LOG NO SAMPLE DESCRIPTION, AQUEOUS SAMPLES DATE SAMPLED 

H 08-072-5 MW-7 01 AUG 95 

08-072-7 MW-8 01 AUG 95 
08-072-8 MW-9 01 AUG 95 

B 08-072-9 MW-10 01 AUG 95 

08-072-10 MW-11 01 AUG 95 
PARAMETER 08-072-5 08-072-7 08-072-8 08-072-9 08-072-10 

» 3,3'-Dichlorobenzidine, ug/L <20 <20 <20 <20 <20 
3- Nitroaniline, ug/L <5 <5 <5 <5 <5 

H 4-Bromophenylphenylether, ug/L <5 <5 <5 <5 <5 

4-Chloro-3-methylphenol, ug/L <5 <5 <5 <5 <5 
4- Chloroaniline, ug/L <5 <5 <5 <5 <5 

H 4-Chlorophenylphenylether, ug/L <5 <5 <5 <5 <5 

4-Methylphenol (p-Cresol), ug/L <8 <8 <8 <8 <8 
4-Nitroaniline, ug/L <6 <6 <6 <6 <6 

B 4-Nitrophenol, ug/L <5 <5 <5 <5 <5 

Acenaphthene, ug/L <5 <5 <5 <5 <5 
Acenaphthylene, ug/L <5 <5 <5 <5 <5 
Aniline, ug/L <5 <5 <5 <5 <5 

B Anthracene, ug/L <5 <5 <5 <5 <5 

Benzidine, ug/L <100 <100 <100 <100 <100 
Benzo(a)anthracene, ug/L <5 <5 <5 <5 <5 

H Benzo(a)pyrene, ug/L <5 <5 <5 <5 <5 

Benzo(b)fluoranthene, ug/L <5 <5 <5 <5 <5 
Benzo(g,h,i)perylene, ug/L <5 <5 <5 <5 <5 
Benzo(k)fluoranthene, ug/L <5 <5 <5 <5 <5 

H Benzyl Alcohol, ug/L <5 <5 <5 <5 <5 
• I Benzoic acid, ug/L <50 <50 <50 <50 <50 

Butylbenzylphthalate, ug/L <5 <5 <5 <5 <5 
JJ Chrysene, ug/L <5 <5 <5 <5 <5 

II 
11 

BCA 
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DATE SAMPLED 

08-072-6 
08-072-7 
08-072-8 
08-072-9 
08-072-10 

MW-7 
MW-8 
MW-9 
MW-10 
MW-11 

01 AUG 95 
01 AUG 95 
01 AUG 95 
01 AUG 95 
01 AUG 95 

PARAMETER 08-072-6 08-072-7 08-072-8 08-072-9 

<5 <5 <5 <5 
<5 <5 <5 <5 
<5 <5 <5 <5 
<5 <5 <5 <5 
<5 <5 <5 <5 
<5 <5 <5 <5 
<5 <5 <5 <5 
<5 <5 <5 <5 
<5 <5 <5 <5 
<5 <5 <5 <5 
<5 <5 <5 <5 
<5 <5 <5 <5 
<7 <7 <7 <7 
<5 <5 <5 <5 
<6 <6 <6 <6 
<5 <5 <5 <5 
<6 <6 <6 <6 
<5 <5 <5 <5 
<5 <5 15 92 
<5 <5 <5 <5 
<5 <5 <5 8.2 
<5 <5 <5 <5 
<5 <5 <5 <5 

Di-n-octylphthalate, ug/L 
Dibenzo(a,h)anthracene, ug/L 
Dibenzofuran, ug/L 
Di buty1phthaiate, ug/L 
Diethylphthalate, ug/L 
Dimethylphthalate, ug/L 
Fluoranthene, ug/L 
Fluorene, ug/L 
Hexachlorobenzene, ug/L 
Hexachlorobutadiene, ug/L 
Hexachlorocyclopentadiene, ug/L 
Hexachloroethane, ug/L 
Indeno(l,2,3-c,d)pyrene, ug/L 
Isophorone, ug/L 
N-Nitrosodimethylamine, ug/L 
N-Nitrosodiphenylamine, ug/L 
N-Nitrosodi-n-propylamine, ug/L 
Nitrobenzene, ug/L 
Naphthalene, ug/L 
Phenanthrene, ug/L 
Phenol, ug/L 
Pentachlorophenol, ug/L 
Pyrene, ug/L 

<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<7 
<5 
<6 
<5 
<6 
<5 
<5 
<5 
<5 
<5 
<5 
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LOG NO SAMPLE DESCRIPTION, AQUEOUS SAMPLES DATE SAMPLED 

08-072-6 MW-7 01 AUG 95 
08-072-7 MW-8 01 AUG 95 
08-072-8 MW-9 01 AUG 95 
08-072-9 MW-10 01 AUG 95 
08-072-10 MW-11 01 AUG 95 

PARAMETER 08-072-6 08-072-7 08-072-8 08-072-9 08-072-10 

Pyridine, ug/L <10 <10 <10 <10 <10 
Bis(2-chloroethoxy)methane, ug/L <5 <5 <5 <5 <5 
Bis(2-chloroethyl)ether, ug/L <5 <5 <5 <5 <5 
Bis(2-chloroisopropyl)ether, ug/L <6 <6 <6 <6 <6 
Bis(2-ethylhexyl)phthalate, ug/L <7 <7 <7 <7 <7 
TPH/BTEX (8015M) 

08/04/95 Date Analyzed 08/04/95 08/04/95 08/08/95 08/04/95 08/04/95 
Dilution Factor, Times 1 1 10 10 1 
Benzene, ug/L 22 3.1 660 1300 44 
Toluene, ug/L 2.2 1.2 410 32 29 
Ethylbenzene, ug/L 0.85 0.47 91 32 5.5 
Total Xylene Isomers, ug/L 2.8 1.6 310 100 13 
Carbon Range, . C6-C12 C6-C12 C6-C12 C6-C12 C6-C12 
TPH (Gasoline Range), ug/L <100 <100 6200 3600 200 

BCA 
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LOG NO SAMPLE DESCRIPTION, AQUEOUS SAMPLES DATE SAMPLED 

08-072-11 080195 01 AUG 95 

PARAMETER 08-072-11 

Mercury (7470), mg/L <0.0002 
Arsenic (7060), mg/L 0.0038 
Selenium (7740), mg/L <0.004 
Lead (7421), mg/L <0.002 
Silver (6010), mg/L <0.01 
Barium (6010), mg/L 0.069 
Cadmium (7131), mg/L <0.001 
Chromium (6010), mg/L <0.01 
Furnace Digestion (3020), Date 08/08/95 
Digestion (3010), Date 08/08/95 
Ion Balance (CALC), Percent 5.18 
Chloride (300.0), mg/L 350 
Nitrate (300.0), mg/L 11 
Sulfate (300.0), mg/L 150 
Alkalinity (310.1) 
Carbonate Alk (as CaC03), mg/L <10 
Bicarbonate Alk (as CaC03), mg/L 360 
Hydroxide Alk (as CaC03), mg/L <10 
Total Alkalinity (as CaC03), mg/L 360 
Calcium (6010), mg/L 230 
Magnesium (6010), mg/L 46 
Potassium (6010), mg/L 4.9 
Sodium (6010), mg/L - 88 
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LOG NO SAMPLE DESCRIPTION, AQUEOUS SAMPLES DATE SAMPLED 

08-072-11 080195 01 AUG 95 

PARAMETER 08-072-11 

B/N,A Ext.Pri.Poll. (8270) 
Date Analyzed 
Date Extracted 
Dilution Factor, Times 
1.2.4- Trichlorobenzene, ug/L 
1,2-Dichlorobenzene, ug/L 
1.2- Diphenylhydrazine, ug/L 
1.3- Dichlorobenzene, ug/L 
1.4- Dichlorobenzene, ug/L 
2.4.5- Trichlorophenol, ug/L 
2,4,5-Trichlorophenol, ug/L 
2,4-Dichlorophenol, ug/L 
2,4-Dimethylphenol, ug/L 
2,4-Dinitrophenol, ug/L 
2,4-Dinitrotoluene, ug/L 
2,6-Dinitrotoluene, ug/L 
2-Chloronaphthalene, ug/L 
2-Chlorophenol, ug/L 
2-Methyl-4,6-dinitrophenol, ug/L 
2-Methylnaphthalene, ug/L 
2-Methylphenol (o-Cresol), ug/L 
2-Nitroani1ine, ug/L 
2- Nitrophenol, ug/L 
3,3'-Dichlorobenzidine, ug/L 
3- Nitroani1ine, ug/L 
4- Bromophenylphenylether, ug/L 
4-Chloro-3-methylphenol, ug/L 

08/14/95 
08/08/95 

1 
<5 
<6 
<5 
<5 
<5 
<6 
<5 
<5 
<5 
<10 
<5 
<5 
<6 
<5 
<5 
<5 
<5 
<5 
<5 
<20 
<5 
<5 
<5 
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4-Chloroani1inei ug/L 
4-Chlorophenylphenylether, ug/L 
4-Methylphenol (p-Cresol), ug/L 
4-Nitroani1ine, ug/L 
4-Nitrophenol, ug/L 
Acenaphthene, ug/L 
Acenaphthylene, ug/L 
Aniline, ug/L 
Anthracene, ug/L 
Benzidine, ug/L 
Benzo(a)anthracene, ug/L 
Benzo(a)pyrene, ug/L 
Benzo(b)fluoranthene, ug/L 
Benzo(g,h,i)perylene, ug/L 
Benzo(k)fluoranthene, ug/L 
Benzyl Alcohol, ug/L 
Benzoic acid, ug/L 
Butylbenzylphthalate, ug/L 
Chrysene, ug/L 
Di-n-octylphthalate, ug/L 
Dibenzo(a,h)anthracene, ug/L 
Dibenzofuran, ug/L 
Dibutylphthalate, ug/L 
Diethylphthalate, ug/L 
Dimethylphthalate, ug/L 
Fluoranthene, ug/L 
Fluorene, ug/L 

<5 
<5 
<8 
<6 
<5 
<5 
<5 
<5 
<5 

<100 
<5 
<5 
<5 
<5 
<5 
<5 
<50 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
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LOG NO SAMPLE DESCRIPTION, AQUEOUS SAMPLES DATE SAMPLED 

08-072-11 080195 01 AUG 95 

PARAMETER 08-072-11 
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LOG NO SAMPLE DESCRIPTION, AQUEOUS SAMPLES DATE SAMPLED 

08-072-11 080195 01 AUG 95 

PARAMETER 08-072-11 

Hexachlorobenzene, ug/L <5 
Hexachlorobutadiene, ug/L <5 
Hexachlorocyclopentadiene, ug/L <5 
Hexachloroethane, ug/L <5 
Indeno(l,2,3-c,d)pyrene, ug/L <7 
Isophorone, ug/L <5 
N-Nitrosodimethylamine, ug/L <5 
N-Nitrosodiphenylamine, ug/L <5 
N-Nitrosodi-n-propylamine, ug/L <6 
Nitrobenzene, ug/L <5 
Naphthalene, ug/L <5 
Phenanthrene, ug/L <5 
Phenol, ug/L <5 
Pentachlorophenol, ug/L <5 
Pyrene, ug/L <5 
Pyridine, ug/L <10 
Bis(2-chloroethoxy)methane, ug/L <5 
Bis(2-chloroethyl)ether, ug/L <5 
Bis(2-chloroisopropyl)ether, ug/L <6 
Bis(2-ethylhexyl)phtha1ate, ug/L <7 

BCA 
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LOG NO SAMPLE DESCRIPTION, AQUEOUS SAMPLES DATE SAMPLED 

08-072-11 080195 01 AUG 95 

PARAMETER 08-072-11 

TPH/BTEX (8015M)f 

Date Analyzed 08/04/95 
Dilution Factor, Times 1 
Benzene, ug/L 3.6 
Toluene, ug/L 1.5 
Ethylbenzene, ug/L 0.51 
Total Xylene Isomers, ug/L 1.5 
Carbon Range, . C6-C12 
TPH (Gasoline Range), ug/L <100 
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LOG NO SAMPLE DESCRIPTION, AQUEOUS SAMPLES DATE SAMPLED 

08-072-12 Trip Blank 01 AUG 95 

PARAMETER 08-072-12 

TPH/BTEX (8015M)/ 
Date Analyzed 08/08/95 
D i lu t ion Factor, Times 1 
Benzene, ug/L <0.3 
Toluene, ug/L <0.3 
Ethylbenzene, ug/L <0.3 
Total Xylene Isomers, ug/L <0.6 
Carbon Range, . C6-C12 
TPH (Gasoline Range), ug/L <100 

Jane Freemyer, Program Manager 

The a n a l y t i c a l results w i t h i n t h i s report relate only to the sp 
compounds and samples investigated and may not necessarily r e f l 
other apparently similar material from the same or a similar l o 

This report s h a l l not be reproduced, except i n f u l l , without t h 
w r i t t e n approval of BCA. No use of t h i s report f o r promotional 
advertising purposes i s permitted without p r i o r w r i t t e n BCA app 
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Log Number : 95-08-072-1 
Sample Description: MW-1 

General Mineral Analysis 
Sampled Date 01 AUG 95 

Anions mg/L meq/L Determination mg/L 

Nitrate ] 
Chloride j 
Sulfate ] 
Bicarbonate (as HC03) j 
Carbonate (as C03) j 
Hydroxide (as OH) J 

4.7 | 
160 | 
150 | 
460 | 
<6 I 

<3.4 | 

0.076 
4.5 
3.1 
7.6 
<0.2 
<0.2 

Hydroxide Alk (as CaC03) <10 
Carbonate Alk (as CaC03) <10 
Bicarbonate Alk (as CaC03 380 
Ca Hardness (as CaC03) 300 
Mg Hardness (as CaC03) 140 

Total Hardness 440 
Total Millequivalents per Liter i 

i 15.7 

Hydroxide Alk (as CaC03) <10 
Carbonate Alk (as CaC03) <10 
Bicarbonate Alk (as CaC03 380 
Ca Hardness (as CaC03) 300 
Mg Hardness (as CaC03) 140 

Total Hardness 440 

Cations mg/L meq/L 

Magnesium 
Sodium 
Potassium 
Calcium 

Total Mi 11 equivalents per Liter 13.3 Ion balance in percent 8.34 

* Conforms to Title 22, California Administrative Code 
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Log Number : 95-08-072-2 
Sample Description: MW-3 

General Mineral Analysis 
Sampled Date 01 AUG 95 

Anions mg/L meq/L Determination mg/L 

Nitrate 
Chloride 
Sulfate 
Bicarbonate (as HC03) 
Carbonate (as C03) 
Hydroxide (as OH) 

5.6 | 
150 | 
150 | 
520 ! 
<6 | 

<3.4 | 

0.09 
4.2 
3.1 
8.6 
<0.2 
<0.2 

Hydroxide Alk (as CaC03) 
Carbonate Alk (as CaC03) 
Bicarbonate Alk (as CaC03 
Ca Hardness (as CaC03) 
Mg Hardness (as CaC03) 

Total Hardness 

<10 
<10 
430 
300 
150 

450 
Total Millequivalents per Liter i 

i 16.4 

Hydroxide Alk (as CaC03) 
Carbonate Alk (as CaC03) 
Bicarbonate Alk (as CaC03 
Ca Hardness (as CaC03) 
Mg Hardness (as CaC03) 

Total Hardness 

<10 
<10 
430 
300 
150 

450 

Cations mg/L meq/L 

Magnesium 
Sodium 
Potassium 
Calcium 

36 | 
93 | 
2.6 | 
120 | 

3 
4 

0.066 
6 

Total Millequivalents per Liter i 
i 13.1 Ion balance in percent 11.28 

* Conforms to Title 22, California Administrative Code 
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Log Number : 95-08-072-3 
Sample Description: MW-4 

General Mineral Analysis 
Sampled Date 01 AUG 95 

Anions mg/L meq/L Determination mg/L 

Nitrate 
Chloride 
Sulfate 
Bicarbonate (as HC03) 
Carbonate (as C03) 
Hydroxide (as OH) 

15 I 
310 | 
210 | 
600 | 
<6 j 

<3.4 | 

0.24 
8.7 
4.4 
9.8 
<0.2 
<0.2 

Hydroxide Alk (as CaC03) 
Carbonate Alk (as CaC03) 
Bicarbonate Alk (as CaC03 
Ca Hardness (as CaC03) 
Mg Hardness (as CaC03) 

Total Hardness 

<10 
<10 
490 
550 
240 

790 
Total Millequivalents per Liter i 

i 
23.5 

Hydroxide Alk (as CaC03) 
Carbonate Alk (as CaC03) 
Bicarbonate Alk (as CaC03 
Ca Hardness (as CaC03) 
Mg Hardness (as CaC03) 

Total Hardness 

<10 
<10 
490 
550 
240 

790 

Cations mg/L meq/L 

Magnesium 
Sodium 
Potassium 
Calcium 

58 | 
140 | 
3.5 | 
220 | 

4.8 
. 6.1 
0.089 

11 

Total Millequivalents per Liter i 
i 22.0 Ion balance in percent 3.40 

* Conforms to Title 22, California Administrative Code 

BCA 
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Log Number : 95-08-072-4 
Sample Description: MW-5 

General Mineral Analysis 
Sampled Date 01 AUG 95 

Anions mg/L meq/L Determination mg/L 

Nitrate 
Chloride 
Sulfate 
Bicarbonate (as HC03) 
Carbonate (as C03) 
Hydroxide (as OH) 

28 | 
130 ! 
230 | 
350 | 
<6 I 

<3.4 ! 

0.45 
3.7 
4.8 
5.8 
<0.2 
<0.2 

Hydroxide Alk (as CaC03) 
Carbonate Alk (as CaC03) 
Bicarbonate Alk (as CaC03 
Ca Hardness (as CaC03) 
Mg Hardness (as CaC03) 

Total Hardness 

<10 
<10 
290 
400 
110 

510 
Total Millequivalents per Liter i 

i 15.2 

Hydroxide Alk (as CaC03) 
Carbonate Alk (as CaC03) 
Bicarbonate Alk (as CaC03 
Ca Hardness (as CaC03) 
Mg Hardness (as CaC03) 

Total Hardness 

<10 
<10 
290 
400 
110 

510 

Cations mg/L meq/L 

Magnesium 
Sodium 
Potassium 
Calcium 

27 ! 
110 | 
4.2 | 
150 | 

2.2 
. 4.8 
0.11 

8 

Total Millequivalents per Liter i 
i 15.1 Ion balance in percent 0.13 

Conforms to Title 22, California Administrative Code 

BCA 
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Log Number : 95-08-072-5 
Sample Description: MW-6 

General Mineral Analysis 
Sampled Date 01 AUG 95 

Anions mg/L meq/L Determination mg/L 

Nitrate 
Chloride 
Sulfate 
Bicarbonate (as HC03) 
Carbonate (as C03) 
Hydroxide (as OH) 

1.3 | 
380 | 
6.7 | 
820 ! 
<6 I 

<3.4 ! 

0.021 
11 

0.14 
13 

<0.2 
<0.2 

Hydroxide Alk (as CaC03) 
Carbonate Alk (as CaC03) 
Bicarbonate Alk (as CaC03 
Ca Hardness (as CaC03) 
Mg Hardness (as CaC03) 

Total Hardness 

<10 
<10 
670 
800 
300 

1100 
Total Millequivalents per Liter i 

i 24.6 

Hydroxide Alk (as CaC03) 
Carbonate Alk (as CaC03) 
Bicarbonate Alk (as CaC03 
Ca Hardness (as CaC03) 
Mg Hardness (as CaC03) 

Total Hardness 

<10 
<10 
670 
800 
300 

1100 

Cations mg/L meq/L 

Magnesium 
Sodium 
Potassium 
Calcium 

72 | 
130 | 
3.0 | 
320 ! 

5.9 
5.7 

0.077 
16 

Total Millequivalents per Liter i 
i 27.7 Ion balance in percent 5.96 

* Conforms to Title 22, California Administrative Code 

BCA 



B C Analytical 

1 
1 
1 
1 
I 
II 
II 
II 
II 
11 
N 
fl 
II 
II 

801 Western Avenue 
Glendale, CA 91201 
818/247-5737 
Fax: 818/247-9797 LOG NO: G95-08-072 

Received: 03 AUG 95 

Mai led: 

Ms. Myna Dehnert 
Brown and Caldwell Consultants 
1415 Louisiana, Suite 2500 
Houston, Texas 77002 

Project: 2832.10 

REPORT OF ANALYTICAL RESULTS Page 6 

Log Number : 95-08-072-5 
Sample Description: MW-7 

General Mineral Analysis 
Sampled Date 01 AUG 95 

Anions mg/L meq/L Determination mg/L 

Nitrate 
Chloride 
Sulfate 
Bicarbonate (as HC03) 
Carbonate (as C03) 
Hydroxide (as OH) 

9.2 | 
310 | 
180 | 
540 ! 
<6 I 

<3.4 | 

0.15 
8.7 
3.7 
8.8 
<0.2 
<0.2 

Hydroxide Alk (as CaC03) 
Carbonate Alk (as CaC03) 
Bicarbonate Alk (as CaC03 
Ca Hardness (as CaC03) 
Mg Hardness (as CaC03) 

Total Hardness 

<10 
<10 
440 
750 
170 

920 
Total Millequivalents per Liter 1 21.8 

Hydroxide Alk (as CaC03) 
Carbonate Alk (as CaC03) 
Bicarbonate Alk (as CaC03 
Ca Hardness (as CaC03) 
Mg Hardness (as CaC03) 

Total Hardness 

<10 
<10 
440 
750 
170 

920 

Cations mg/L meq/L 

Magnesium 
Sodium 
Potassium 
Calcium 

42 ! 
95 | 
3.4 | 
300 | 

3.5 
4.1 

0.087 
15 

Total Millequivalents per Liter i 
i 22.7 Ion balance in percent 2.10 

Conforms to T i t l e 22, Cal i forn ia Administrat ive Code 
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Log Number : 95-08-072-7 
Sample Description: MW-8 

General Mineral Analysis 
Sampled Date 01 AUG 95 

Anions mg/L meq/L Determination mg/L 

Nitrate 
Chloride 
Sulfate 
Bicarbonate (as HC03) 
Carbonate (as C03) 
Hydroxide (as OH) 

11 1 
350 ! 
160 | 
440 | 
<6 I 

<3.4 | 

0.18 
9.9 
3.3 
7.2 
<0.2 
<0.2 

Hydroxide Alk (as CaC03) 
Carbonate Alk (as CaC03) 
Bicarbonate Alk (as CaC03 
Ca Hardness (as CaC03) 
Mg Hardness (as CaC03) 

Total Hardness 

<10 
<10 
360 
750 
200 

950 
Total Millequivalents per Liter i 

i 21.0 

Hydroxide Alk (as CaC03) 
Carbonate Alk (as CaC03) 
Bicarbonate Alk (as CaC03 
Ca Hardness (as CaC03) 
Mg Hardness (as CaC03) 

Total Hardness 

<10 
<10 
360 
750 
200 

950 

Cations mg/L meq/L 

Magnesium 
Sodium 
Potassium 
Calcium 

49 | 
94 ! 
5.0 | 
300 | 

4 
. 4.1 
0.13 
15 

Total Millequivalents per Liter i 
i 23.2 Ion balance in percent 5.08 

* Conforms to Title 22, California Administrative Code 
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Log Number : 95-08-072-8 
Sample Description: MW-9 

General Mineral Analysis 
Sampled Date 01 AUG 95 

Anions mg/L meq/L Determination mg/L 

Nitrate 38 j 0.61 Hydroxide Alk (as CaC03) <10 
Chloride 110 i 3.1 Carbonate Alk (as CaC03) <10 
Sulfate 150 ! 3.1 Bicarbonate Alk (as CaC03 570 
Bicarbonate (as HC03) 700 | 11 Ca Hardness (as CaC03) 450 
Carbonate (as C03) <6 | <0.2 Mg Hardness (as CaC03) 180 
Hydroxide (as OH) <3.4 | <0.2 

Mg Hardness (as CaC03) 

Total Hardness 630 Total Hardness 630 
Total Millequivalents per Liter i 

i 18.2 

Cations mg/L meq/L 

Magnesium 43 ] 3.5 
Sodium 98 | . 4.3 
Potassium 4.1 j 0.1 
Calcium 180 | 9 

Total Millequivalents per Liter i 
i 16.9 Ion balance in percent 3.73 

D 
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* Conforms to Title 22, California Administrative Code 
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Log Number : 95-08-072-9 
Sample Description: MW-10 

General Mineral Analysis 
Sampled Date 01 AUG 95 

Anions mg/L meq/L Determination mg/L 

Nitrate 
Chloride 
Sulfate 
Bicarbonate (as HC03) 
Carbonate (as C03) 
Hydroxide (as OH) 

O.l j 
2200 | 
130 j 
630 | 
<6 | 

<3.4 j 

<0.0016 
62 
2.7 
10 

<0.2 
<0.2 

Hydroxide Alk (as CaC03) 
Carbonate Alk (as CaC03) 
Bicarbonate Alk (as CaC03 
Ca Hardness (as CaC03) 
Mg Hardness (as CaC03) 

Total Hardness 

<10 
<10 
520 
1500 
530 

2030 
Total Millequivalents per Liter i 

i 75.1 

Hydroxide Alk (as CaC03) 
Carbonate Alk (as CaC03) 
Bicarbonate Alk (as CaC03 
Ca Hardness (as CaC03) 
Mg Hardness (as CaC03) 

Total Hardness 

<10 
<10 
520 
1500 
530 

2030 

Cations mg/L meq/L 

Magnesium 
Sodium 
Potassium 
Calcium 

130 | 
660 j 
35 | 
610 | 

11 
29 

0.89 
30 

Total Millequivalents per Liter j 70.9 Ion balance in percent 2.88 

* Conforms to Title 22, California Administrative Code 

BCA 
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Log Number : 95-08-072-10 
Sample Description: MW-11 

General Mineral Analysis 
Sampled Date 01 AUG 95 

Anions mg/L meq/L Determination mg/L 

Nitrate | 
Chloride ] 
Sulfate | 
Bicarbonate (as HC03) , 
Carbonate (as C03) ] 
Hydroxide (as OH) | 

5.5 ! 
3400 | 
230 ! 
680 | 
<6 ! 

<3.4 ! 

0.089 
96 
4.8 
11 

<0.2 
<0.2 

Hydroxide Alk (as CaC03) 
Carbonate Alk (as CaC03) 
Bicarbonate Alk (as CaC03 
Ca Hardness (as CaC03) 
Mg Hardness (as CaC03) 

Total Hardness 

<10 
<10 
560 
1200 
530 

1730 
Total Millequivalents per Liter i 

i 112.3 

Hydroxide Alk (as CaC03) 
Carbonate Alk (as CaC03) 
Bicarbonate Alk (as CaC03 
Ca Hardness (as CaC03) 
Mg Hardness (as CaC03) 

Total Hardness 

<10 
<10 
560 
1200 
530 

1730 

Cations mg/L meq/L 

Magnesium | 
Sodium j 
Potassium \ 
Calcium j 

130 ! 
2000 | 
46 | 
490 | 

11 
87 
1.2 
24 

Total Millequivalents per Liter i 
i 123.2 Ion balance in percent 4.63 

* Conforms to Title 22, California Administrative Code 

BCA 
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Log Number : 95-08-072-11 
Sample Description: 080195 

General Mineral Analysis 
Sampled Date 01 AUG 95 

Anions mg/L meq/L Determination mg/L 

Nitrate 11 1 0.18 Hydroxide Alk (as CaC03) <10 
Chloride 350 | 9.9 Carbonate Alk (as CaC03) <10 
Sulfate 150 | 3.1 Bicarbonate Alk (as CaC03 360 
Bicarbonate (as HC03) 440 | 7.2 Ca Hardness (as CaC03) 570 
Carbonate (as C03) <6 | <0.2 Mg Hardness (as CaC03) 190 
Hydroxide (as OH) <3.4 | <0.2 

Mg Hardness (as CaC03) 

Total Hardness 760 Total Hardness 760 
Total Millequivalents per Liter i 

i 20.8 

Cations mg/L meq/L 

Magnesium 46 j 3.8 
Sodium 88 | . 3.8 
Potassium 4.9 | 0.13 
Calcium 230 | 11 

Total Millequivalents per Liter i 
i 18.7 Ion balance in percent 5.18 

D 
* Conforms to Title 22, California Administrative Code 
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ORDER PLACED FOR CLIENT: Brown and Caldwell Consultants 9508072 
BC ANALYTICAL : GLEN LAB : 

AMPLES. SAMPLE DESCRIPTION. 

508072*1 MW-1 

08072*2 MW-3 

08072*3 

Notes: Equipment 

ID.NO 

:27:28 17 AUG 1995 - P. 1 : 

EQUIP. BATCH.. ID.NO DETERM . DATF... METHOD EQUIP. BATCH.. ID.NO 
ANALYZED 

BATCH.. ID.NO 

HG 08.08 .95 7470 534-06 951165 7396 
AS,GFA 08.08 .95 7060 534-04 951170 7396 
SE,GFA 08.08 .95 7740 534-04 951170 7396 
PB,GFA 08.09 .95 7421 534-04 951170 7396 
AG 08.09 .95 6010 535-03 951172 7396 
BA 08.09.95 6010 535-03 951172 7396 
CD,GFA 08.09 .95 7131 - 534-04 951170 7396 
CR 08.09 .95 6010 535-03 951172 7396 
DIG,AQ,GFA 08.08 .95 3020 951170 7620 
DIG,AQ.HCL 08.08.95 3010 951172 7620 
ANIONS,CL 08.03 .95 300.0 533-23 950803 8095 
ANIONS,N03 08.03 .95 300.0 533-23 950803 8095 
ANIONS,S04 08.03 .95 300.0 533-23 950803 8095 
ALK 08.05 .95 310.1 533-08 9542.1 8106 
CA 08.09 .95 6010 535-03 951172 7396 
MG 08.09 95 6010 535-03 951172 7396 
K 08.09 95 6010 535-03 951172 7396 
NA 08.09 95 6010 535-03 951172 7396 
BNA.8270.HSL 08.11 95 8270 537-11 95146 6750 
GAS.TPH.BTEX 08.04 95 8015M 536-21 95237 8042 
ION.BALANCE 08.10 95 CALC 8488 
HG 08.08 95 7470 534-06 951165 7396 
AS,GFA 08.08 95 7060 534-04 951170 7396 
SE.GFA 08.08 95 7740 534-04 951170 7396 
PB,GFA 08.09 95 7421 534-04 951170 7396 
AG 08.09 95 6010 535-03 951172 7396 
BA 08.09 95 6010 535-03 951172 7396 
CD,GFA 08.09 95 7131 534-04 951170 7396 
CR 08.09 95 6010 535-03 951172 7396 
DIG,AQ,GFA 08.08 95 3020 951170 7620 
DIG,AQ.HCL 08.08 95 3010 951172 7620 
ANIONS,CL 08.03 95 300.0 533-23 950803 8095 
ANIONS,N03 08.03 95 300.0 533-23 950803 8095 
ANIONS,S04 08.03. 95 300.0 533-23 950803 8095 
ALK 08.05. 95 310.1 533-08 9542.1 8106 
CA 08.09. 95 6010 535-03 951172 7396 
MG 08.09. 95 6010 535-03 951172 7396 
K 08.09. 95 6010 535-03 951172 7396 
NA 08.09. 95 6010 535-03 951172 7396 
BNA.8270.HSL 08.11. 95 8270 537-11 95146 6750 
GAS.TPH.BTEX 08.04. 95 8015M 536-21 95237 8042 
ION.BALANCE 08.10. 95 CALC 8488 
HG 08.08. 95 7470 534-06 951165 7396 
AS,GFA 08.08. 95 7060 534-04 951170 7396 

BC Analytical identification number for a 
particular piece of analytical equipment. 

BC Analytical employee identification number of 
analyst. 

II 



1 
ORDER PLACED FOR CLIENT: Brown and Caldwell Consultants 9508072 
BC ANALYTICAL : GLEN LAB : 11:27:29 17 AUG 1995 - P. 2 : 

9508072*4 

1 
1 
1 
1 
1 
II 
D 
95 

II 
II 
D 
0 
0 
(I 
II 
II 
0 
0 
« 

\MPLES. SAMPLE DESCRIPTION.. DETERM 

1-5 

08072*5 MW-6 

Notes: Equipment 

ID.NO 

DETERM . I1ATF... METHOD FOIITP. BATCH.. ID.NO 
ANALYZED 

BATCH.. ID.NO 

SE,GFA 08.08 .95 7740 534 -04 951170 7396 
PB.GFA 08.09 .95 7421 534 -04 951170 7396 
AG 08.09 .95 6010 535 -03 951172 7396 
BA 08.09 .95 6010 535 -03 951172 7396 
CD,GFA 08.09 .95 7131 534 -04 951170 7396 
CR 08.09 .95 6010 535 -03 951172 7396 
DIG,AQ,GFA 08.08 .95 3020 " 951170 7620 
DIG,AQ.HCL 08.08 .95 3010 951172 7620 
ANIONS,CL 08.03 .95 300.0 533 -23 950803 8095 
ANIONS,N03 08.03 .95 300.0 533 -23 950803 8095 
ANIONS,S04 08.03 .95 300.0 533 -23 950803 8095 
ALK 08.05.95 310.1 533 -08 9542.1 8106 
CA 08.09 .95 6010 535 -03 951172 7396 
MG 08.09 .95 6010 535 -03 951172 7396 
K 08.09 .95 6010 535 -03 951172 7396 
NA 08.09 .95 6010 535 -03 951172 7396 
BNA.8270.HSL 08.15 .95 8270 537 -11 95146 6750 
GAS.TPH.BTEX 08.04.95 8015M 536 -21 95237 8042 
ION.BALANCE 08.10 .95 CALC 8488 
HG 08.08 95 7470 534 -06 951165 7396 
AS,GFA 08.08 95 7060 534 -04 951170 7396 
SE,GFA 08.08 95 7740 534--04 951170 7396 
PB,GFA 08.09 95 7421 534 -04 951170 7396 
AG 08.09 95 6010 535 -03 951172 7396 
BA 08.09 95 6010 535--03 951172 7396 
CD,GFA 08.09 95 7131 534 -04 951170 7396 
CR 08.09 95 6010 535 -03 951172 7396 
DIG,AQ,GFA 08.08 95 3020 951170 7620 
DIG,AQ.HCL 08.08 95 3010 951172 7620 
ANIONS,CL 08.03 95 300.0 533 -23 950803 8095 
ANIONS,N03 08.03 95 300.0 533 -23 950803 8095 
ANIONS,S04 08.03 95 300.0 533 -23 950803 8095 
ALK 08.05 95 310.1 533 -08 9542.1 8106 
CA 08.09 95 6010 535--03 951172 7396 
MG 08.09 95 6010 535 -03 951172 7396 
K 08.09 95 6010 535--03 951172 7396 
NA 08.09 95 6010 535--03 951172 7396 
BNA.8270.HSL 08.10 95 8270 537--11 95146 6750 
GAS.TPH.BTEX 08.04 95 8015M 536--21 95238 8501 
ION.BALANCE 08.10 95 CALC 8488 
HG 08.08 95 7470 534--06 951165 7396 
AS,GFA 08.08 95 7060 534--04 951170 7396 
SE,GFA 08.08. 95 7740 534--04 951170 7396 
PB.GFA 08.09. 95 7421 534--04 951170 7396 

BC Analytical identification number for a 
particular piece of analytical equipment. 

BC Analytical employee identification number of 
analyst. 



IORDER PLACED FOR CLIENT: Brown and Caldwell Consultants 9508072 BC ANALYTICAL : GLEN LAB : 11:27:29 17 AUG 1995 - P. 3 : 

| 

1 
1 
1 
1 
e 

I I 

I I 

I I 

o 
o 
A 
0 
0 
0 
II 
II 

MPLES... SAMPLE DESCRIPTION. 

08072*6 MW-7 

08072*7 MW-8 

Notes: Equipment 

ID.NO 

DETERM . DATF... METHOD EQUIP. BATCH.. ID.NO 
ANALYZED 

BATCH.. ID.NO 

AG 08.09 .95 6010 535-03 951172 7396 
BA 08.09.95 6010 535-03 951172 7396 
CD,GFA 08.09 .95 7131 534-04 951170 7396 
CR 08.09 .95 6010 535-03 951172 7396 
DIG,AQ,GFA 08.08 .95 3020 951170 7620 
DIG,AQ.HCL 08.08 .95 3010 951172 7620 
ANIONS,CL 08.03 .95 300.a 533-23 950803 8095 
ANI0NS,N03 08.03 .95 300.0 533-23 950803 8095 
ANIONS,S04 08.03 .95 300.0 533-23 950803 8095 
ALK 08.05 .95 310.1 533-08 9542.1 8106 
CA 08.09 .95 6010 535-03 951172 7396 
MG 08.09 .95 6010 535-03 951172 7396 
K 08.09 .95 6010 535-03 951172 7396 
NA 08.09 .95 6010 535-03 951172 7396 
BNA.8270.HSL 08.14 95 8270 537-11 95146 6750 
GAS.TPH.BTEX 08.08 95 8015M 536-21 95240 8501 
ION.BALANCE 08.10 95 CALC 8488 
HG 08.08 95 7470 534-06 951165 7396 
AS,GFA 08.08 95 7060 534-04 951170 7396 
SE,GFA 08.08 95 7740 534-04 951170 7396 
PB.GFA 08.09 95 7421 534-04 951170 7396 
AG 08.09 95 6010 535-03 951172 7396 
BA 08.09 95 6010 535-03 951172 7396 
CD,GFA 08.09 95 7131 534-04 951170 7396 
CR 08.09 95 6010 535-03 951172 7396 
DIG,AQ,GFA 08.08. 95 3020 951170 7620 
DIG,AQ.HCL 08.08 95 3010 951172 7620 
ANIONS,CL 08.03 95 300.0 533-23 950803 8095 
ANIONS,N03 08.03 95 300.0 533-23 950803 8095 
ANIONS,S04 08.03 95 300.0 533-23 950803 8095 
ALK 08.05 95 310.1 533-08 9542.1 8106 
CA 08.09 95 6010 535-03 951172 7396 
MG 08.09 95 6010 535-03 951172 7396 
K 08.09. 95 6010 535-03 951172 7396 
NA 08.09 95 6010 535-03 951172 7396 
BNA.8270.HSL 08.14. 95 8270 537-11 95146 6750 
GAS.TPH.BTEX 08.04. 95 8015M 536-21 95238 8501 
ION.BALANCE 08.10. 95 CALC 8488 
HG 08.08. 95 7470 534-06 951165 7396 
AS, GFA 08.08. 95 7060 534-04 951170 7396 
SE,GFA 08.08. 95 7740 534-04 951170 7396 
PB,GFA 08.09. 95 7421 534-04 951170 7396 
AG 08.09. 95 6010 535-03 951172 7396 
BA 08.09. 95 6010 535-03 951172 7396 

BC Analytical identification number for a 
particular piece of analytical equipment. 

BC Analytical employee identification number of 
analyst. 



1 ORDER PLACED FOR CLIENT: Brown and Caldwell Consultants 9508072 BC ANALYTICAL : GLEN LAB : 

1 
1 
1 
I 

i 

II 
0 
0 
fl 
fl 
i 
I] 
I] 
I] 
0 

MPLES... SAMPLE DESCRIPTION.. 

08072*8 MW-9 

08072*9 •10 

Notes: Equipment 

ID.NO 

:27:30 17 AUG 1995 - P. 4 : 

EQUIP. BATCH.. ID.NO DETERM . nATF... METHOD EQUIP. BATCH.. ID.NO 
ANALYZED 

BATCH.. ID.NO 

CD,GFA 08.09 .95 7131 534-04 951170 7396 
CR 08.09 .95 6010 535-03 951172 7396 
DIG,AQ,GFA 08.08 .95 3020 951170 7620 
DIG,AQ.HCL 08.08 .95 3010 951172 7620 
ANIONS,CL 08.03 .95 300.0 533-23 950803 8095 
ANIONS,N03 08.03 .95 300.0 533-23 950803 8095 
ANIONS,S04 08.03 .95 300.0 533-23 950803 8095 
ALK 08.05 .95 310.1 533-08 9542.1 8106 
CA 08.09 .95 6010 535-03 951172 7396 
MG 08.09 .95 6010 535-03 951172 7396 
K 08.09 .95 6010 535-03 951172 7396 
NA 08.09 .95 6010 535-03 951172 7396 
BNA.8270.HSL 08.14 .95 8270 537-11 95146 6750 
GAS.TPH.BTEX 08.04 .95 8015M 536-21 95238 8501 
ION.BALANCE 08.10 .95 CALC 8488 
HG 08.08 .95 7470 534-06 951165 7396 
AS,GFA 08.08 .95 7060 534-04 951170 7396 
SE,GFA 08.08 .95 7740 534-04 951170 7396 
PB,GFA 08.09 95 7421 534-04 951170 7396 
AG 08.09 95 6010 535-03 951172 7396 
BA 08.09 95 6010 535-03 951172 7396 
CD,GFA 08.09 95 7131 534-04 951170 7396 
CR 08.09 95 6010 535-03 951172 7396 
DIG,AQ,GFA 08.08 95 3020 951170 7620 
DIG,AQ.HCL 08.08 95 3010 951172 7620 
ANIONS,CL 08.03 95 300.0 533-23 950803 8095 
ANIONS,N03 08.03 95 300.0 533-23 950803 8095 
ANIONS,S04 08.03 95 300.0 533-23 950803 8095 
ALK 08.05 95 310.1 533-08 9542.1 8106 
CA 08.09 95 6010 535-03 951172 7396 
MG 08.09 95 6010 535-03 951172 7396 
K 08.09 95 6010 535-03 951172 7396 
NA 08.09 95 6010 535-03 951172 7396 
BNA.8270.HSL 08.14 95 8270 537-11 95146 6750 
GAS.TPH.BTEX 08.08 95 8015M 536-21 95240 8501 
ION.BALANCE 08.10. 95 CALC 8488 
HG 08.08. 95 7470 534-06 951165 7396 
AS,GFA 08.08. 95 7060 534-04 951170 7396 
SE,GFA 08.08. 95 7740 534-04 951170 7396 
PB,GFA 08.09. 95 7421 534-04 951170 7396 
AG 08.09. 95 6010 535-03 951172 7396 
BA 08.09. 95 6010 535-03 951172 7396 
CD,GFA 08.09. 95 7131 534-04 951170 7396 
CR 08.09. 95 6010 535-03 951172 7396 

BC Analytical identification number for a 
particular piece of analytical equipment. 

BC Analytical employee identification number of 
analyst. 

1 



I 
ORDER PLACED FOR CLIENT: Brown and Caldwell Consultants 9508072 
BC ANALYTICAL : GLEN LAB : 11:27:30 17 AUG 1995 - P. 5 : 

MPLES... SAMPLE DESCRIPTION. 

08072*10 MW-11 

I 
1 
1 
I 
1 
II 
11 
« 

fl 
11 
0 
^8072*11 080195 

11 
it 
I! 
I 
1 

Notes: Equipment 

ID. NO 

DETERM . DATF METHOD . EQUIP. BATCH.. ID.NO 
ANALYZED 

BATCH.. 

DIG,AQ,GFA 08.08. 95 3020 951170 7620 
DIG,AQ.HCL 08.08. 95 3010 951172 7620 
ANIONS,CL 08.07. 95 300.0 533-23 950807 8095 
ANIONS,N03 08.03. 95 300.0 533-23 950803 8095 
ANIONS,S04 08.03. 95 300.0 533-23 950803 8095 
ALK 08.05. 95 310.1 533-08 9542.1 8106 
CA 08.09. 95 6010 - 535-03 951172 7396 
MG 08.09. 95 6010 535-03 951172 7396 
K 08.09. 95 6010 535-03 951172 7396 
NA 08.09. 95 6010 535-03 951172 7396 
BNA.8270.HSL 08.14. 95 8270 537-11 95146 6750 
GAS.TPH.BTEX 08.04. 95 8015M 536-21 95238 8501 
ION.BALANCE 08.10. 95 CALC 8488 
HG 08.08. 95 7470 534-06 951165 7396 
AS, GFA 08.08. 95 7060 534-04 951170 7396 
SE.GFA 08.08. 95 7740 534-04 951170 7396 
PB,GFA 08.09. 95 7421 534-04 951170 7396 
AG 08.09. 95 6010 535-03 951172 7396 
BA 08.09. 95 6010 535-03 951172 7396 
CD,GFA 08.09. 95 7131 534-04 951170 7396 
CR 08.09. 95 6010 535-03 951172 7396 
DIG,AQ,GFA 08.08. 95 3020 951170 7620 
DIG,AQ.HCL 08.08. 95 3010 951172 7620 
ANIONS,CL 08.07. 95 300.0 533-23 950807 8095 
ANIONS,N03 08.03. 95 300.0 533-23 950803 8095 
ANIONS,S04 08.03. 95 300.0 533-23 950803 8095 
ALK 08.05. 95 310.1 533-08 9542.1 8106 
CA 08.09. 95 6010 535-03 951172 7396 
MG 08.09. 95 6010 535-03 951172 7396 
K 08.09. 95 6010 535-03 951172 7396 
NA 08.09. 95 6010 535-03 951172 7396 
BNA.8270.HSL 08.14. 95 8270 537-11 95146 6750 
GAS.TPH.BTEX 08.04. 95 8015M 536-21 95238 8501 
ION.BALANCE 08.10. 95 CALC 8488 
HG 08.08. 95 7470 534-06 951165 7396 
AS, GFA 08.08. 95 7060 534-04 951170 7396 
SE.GFA 08.08. 95 7740 534-04 951170 7396 
PB.GFA 08.09. 95 7421 534-04 951170 7396 
AG 08.09. 95 6010 535-03 951172 7396 
BA 08.09. 95 6010 535-03 951172 7396 
CD,GFA 08.09. 95 7131 534-04 951170 7396 
CR 08.09. 95 6010 535-03 951172 7396 
DIG,AQ,GFA 08.08. 95 3020 951170 7620 
DIG,AQ.HCL 08.08. 95 3010 951172 7620 

BC Analytical identification number for a 
particular piece of analytical equipment. 

BC Analytical employee identification number of 
analyst. 

I 



I ORDER PLACED FOR CLIENT: Brown and Caldwell Consultants 9508072 
BC ANALYTICAL : GLEN LAB : 11:27:31 17 AUG 1995 - P. 6 : 

JwLES... SAMPLE DESCRIPTION.. DETERM 

1 
1 
1 
1,08072*12 Trip Blank 

ANIONS,CL 
ANIONS,N03 
ANIONS,S04 
ALK 
CA 
MG 
K 
NA 
BNA.8270.HSL 
GAS.TPH.BTEX 
ION.BALANCE 
GAS.TPH.BTEX 

DATE METHOD 
ANALYZED 

08.03.95 300.0 
08.03.95 300.0 
08.03.95 300.0 
08.05.95 310.1 
08.09.95 6010 
08.09.95 6010 
08.09.95 6010 -
08.09.95 6010 
08.14.95 8270 
08.04.95 8015M 
08.10.95 CALC 
08.08.95 8015M 

EQUIP. BATCH.. ID.NO 

533 -23 950803 8095 
533 -23 950803 8095 
533 -23 950803 8095 
533 -08 9542.1 8106 
535 -03 951172 7396 
535 -03 951172 7396 
535 -03 951172 7396 
535 -03 951172 7396 
537 -11 95146 6750 
536 -21 95238 8501 

8488 
536 -21 95238 8501 

1 
I! 
II 
II 
0 
fl 
fl 
II 
II 
H Notes: Equipment = BC Analytical identification number for a 

particular piece of analytical equipment. 

H ID.NO = BC Analytical employee identification number of 

analyst. 

II 
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I SURROGATE RECOVERIES : 
BC ANALYTICAL : GLEN LAB : 11:28:34 17 AUG 1995 - P. 1 : 

1 
I 
1 
I 

tt 
e 
it 

ETHOD ANALYTE 

508072*1 

270 2-Fluorophenol 
Phenol-d5 
Nitrobenzene-d5 
2-Fluorobiphenyl 
2,4,6-Tribromophenol 
Terphenyl-dl4 

15M a,a,a-Trifluorotoluene 

08072*2 

70 2-Fluorophenol 
Phenol-d5 
Nitrobenzene-d5 
2-Fluorobiphenyl 
2,4,6-Tribromophenol 
Terphenyl-dl4 

15M a,a,a-Trifluorotoluene 

508072*3 

270 2-Fluorophenol 
Phenol-d5 

I Nitrobenzene-d5 
I 2-Fluorobiphenyl 

2,4,6-Tribromophenol 
I Terphenyl-dl4 
[)15M a, a, a-Trifluorotoluene 

508072*4 

b o 2-Fluorophenol 
Phenol-d5 

I Nitrobenzene-d5 
I 2-Fluorobiphenyl 

2,4,6-Tribromophenol 
i Terphenyl-dl4 
b15M a,a,a-Tr i f luorotoluene 

508072*5 

?70 2-Fluorophenol 
Phenol-d5 

I Nitrobenzene-d5 
I 2-Fluorobiphenyl 

2,4,6-Tribromophenol 
i Terphenyl-dl4 
bl5M a,a,a-Trifluorotoluene 

508072*6 

bo 2-Fluorophenol 
Phenol-d5 

I Nitrobenzene-d5 
2-Fluorobiphenyl 

BATCH ANALYZED REPORTED TRUE %REC FLAG LCL UCL 

95146 08/11/95 NC 75.0 NC NC 21 100 
95146 08/11/95 NC 75.0 NC NC 10 94 
95146 08/11/95 NC 50.0 NC NC 35 114 
95146 08/11/95 NC 50.0 NC NC 43 116 
95146 08/11/95 NC 75.0 NC NC 10 123 
95146 08/11/95 NC 50.0 NC NC 33 141 
95237 08/04/95 494 500 99 75 117 

95146 08/11/95 23.5 75.0 31 21 100 
95146 08/11/95 21.4 75.0 29 10 94 
95146 08/11/95 42.3 50.0 85 35 114 
95146 08/11/95 48.0 50.0 96 43 116 
95146 08/11/95 73.2 75.0 98 10 123 
95146 08/11/95 40.7 50.0 81 33 141 
95237 08/04/95 2500 2500 100 75 117 

95146 08/15/95 NC 75.0 NC NC 21 100 
95146 08/15/95 NC 75.0 NC NC 10 94 
95146 08/15/95 NC 50.0 NC NC 35 114 
95146 08/15/95 NC 50.0 NC NC 43 116 
95146 08/15/95 NC 75.0 NC NC 10 123 
95146 08/15/95 NC 50.0 NC NC 33 141 
95237 08/04/95 9820 10000 98 75 117 

95146 08/10/95 56.4 75.0 75 21 100 
95146 08/10/95 56.3 75.0 75 10 94 
95146 08/10/95 41.1 50.0 82 35 114 
95146 08/10/95 45.9 50.0 92 43 116 
95146 08/10/95 72.2 75.0 96 10 123 
95146 08/10/95 38.4 50.0 77 33 141 
95238 08/04/95 46.7 50.0 93 75 117 

95146 08/14/95 25.2 75.0 34 21 100 
95146 08/14/95 17.8 75.0 24 10 94 
95146 08/14/95 43.6 50.0 87 35 114 
95146 08/14/95 39.8 50.0 80 43 116 
95146 08/14/95 64.4 75.0 86 10 123 
95146 08/14/95 34.9 50.0 70 33 141 
95240 08/08/95 5890 5000 118 Q 75 117 

95146 08/14/95 7.60 75.0 10 Q 21 100 
95146 08/14/95 14.0 75.0 19 10 94 
95146 08/14/95 34.5 50.0 69 35 114 
95146 08/14/95 40.8 50.0 82 43 116 



1 SURROGATE RECOVERIES : 
• BC ANALYTICAL : GLEN LAB : 11:28:46 17 AUG 1995 P. 2 

ETHOD ANALYTE 

2,4,6-Tribromophenol 
Terphenyl-dl4 

015M a,a,a-Tr i f luorotoluene 

i 
I 
|508072*7 

8270 

1 
ID15M 

2-Fluorophenol 
Phenol-d5 
Nitrobenzene-d5 
2-Fluorobiphenyl 
2,4,6-Tri bromophenol 
Terphenyl-dl4 
a,a,a-Trifluorotoluene 

508072*8 

8270 

8270 

tt 
82 

i 
I 
|J08072*9 

82 

II 

ll 
||08072*10 

82 

D 
Jl 
||08072*11 

32 

0 

8270 

I15M 

2-Fluorophenol 
Phenol-d5 
Nitrobenzene-d5 
2-Fluorobiphenyl 
2,4,6-Tribromophenol 
Terphenyl-d14 
a,a,a-Tri f1uorotoluene 

2-Fluorophenol 
Phenol-d5 
Nitrobenzene-d5 
2-Fluorobiphenyl 
2,4,6-Tribromophenol 
Terphenyl-dl4 
a,a,a-Trif1uorotoluene 

2-Fluorophenol 
Phenol-d5 
Nitrobenzene-d5 
2-Fluorobiphenyl 
2,4,6-Tri bromophenol 
Terphenyl-dl4 
a,a,a-Trifluorotoluene 

8270 

15M 

2-Fluorophenol 
Phenol-d5 
Nitrobenzene-d5 
2-Fluorobiphenyl 
2,4,6-Tribromophenol 
Terphenyl-d14 
a,a,a-Trifluorotoluene 

BATCH ANALYZED REPORTED TRUE %REC FLAG LCL UCL 

95146 08/14/95 28.5 75.0 38 10 123 
95146 08/14/95 39.0 50.0 78 33 141 
95238 08/04/95 44.3 50.0 89 75 117 

95146 08/14/95 7.57 75.0 10 Q 21 100 
95146 08/14/95 17.4 75.0 23 10 94 
95146 08/14/95 40.5 50.0 81 35 114 
95146 08/14/95 44.4 50.0 89 43 116 
95146 08/14/95 22.4 75.0 30 10 123 
95146 08/14/95 40.4 50.0 81 33 141 
95238 08/04/95 46.1 50.0 92 75 117 

95146 08/14/95 19.8 75.0 26 21 100 
95146 08/14/95 14.7 75.0 20 10 94 
95146 08/14/95 32.1 50.0 64 35 114 
95146 08/14/95 37.7 50.0 75 43 116 
95146 08/14/95 64.2 75.0 86 10 123 
95146 08/14/95 35.3 50.0 71 33 141 
95240 08/08/95 488 500 98 75 117 

95146 08/14/95 24.5 75.0 33 21 100 
95146 08/14/95 19.6 75.0 26 10 94 
95146 08/14/95 39.4 50.0 79 35 114 
95146 08/14/95 42.2 50.0 84 43 116 
95146 08/14/95 75.7 75.0 101 10 123 
95146 08/14/95 34.2 50.0 68 33 141 
95238 08/04/95 437 500 87 75 117 

95146 08/14/95 7.73 75.0 10 Q 21 100 
95146 08/14/95 15.5 75.0 21 10 94 
95146 08/14/95 34.6 50.0 69 35 114 
95146 08/14/95 41.6 50.0 83 43 116 
95146 08/14/95 26.4 75.0 35 10 123 
95146 08/14/95 37.0 50.0 74 33 141 
95238 08/04/95 45.6 50.0 91 75 117 

95146 08/14/95 2.85 75.0 4 Q 21 100 
95146 08/14/95 15.6 75.0 21 10 94 
95146 08/14/95 35.3 50.0 71 35 114 
95146 08/14/95 41.8 50.0 84 43 116 
95146 08/14/95 8.03 75.0 11 10 123 
95146 08/14/95 38.3 50.0 77 33 141 
95238 08/04/95 46.3 50.0 93 75 117 

18072*12 



1 SURROGATE RECOVERIES : 
: BC ANALYTICAL : GLEN LAB : 11:28:57 17 AUG 1995 - P. 

I ETHOD ANALYTE BATCH ANALYZED REPORTED TRUE %REC FLAG LCL UCL 

|015M a,a,a-Trifluorotoluene 95238 08/08/95 48.3 50.0 97 75 117 

1 
1 
P 
II 
I) 
II 
II 
II 
D 
0 
II 
fl 
II 
0 
0 
II 



l j SURROGATE RECOVERIES : 
: BC ANALYTICAL : GLEN LAB : 11:29:00 17 AUG 1995 - P. 1 : 

I ETHOD ANALYTE 

||508040*4*R1 

8015M.TXa,a,a-Trifluorotoluene 

(]508040*4*S1 

I015M.TXa,a,a-Tri f1uorotoluene 

508040*4*S2 

>|jD15M.TXa, a, a-Tri f 1 uorotol uene 

9508072*4*R1 

|pi5M 
F270 

II 
D 
9! 

I 
II 
fl 
95 

D 
fl 

a,a,a-Tri f1uorotoluene 
2-Fluorophenol 
Phenol~d5 
Nitrobenzene-d5 
2-Fluorobiphenyl 
2,4,6-Tribromophenol 
Terphenyl-dl4 

9508072*4*S1 

15M a,a,a-Trifluorotoluene 
70 2-Fluorophenol 

Phenol~d5 
Nitrobenzene-d5 
2-Fluorobiphenyl 
2,4,6-Tribromophenol 
Terphenyl-dl4 

9508072*4*S2 

15M a,a,a-Trifluorotoluene 
70 2-Fluorophenol 

Phenol-d5 
Nitrobenzene-d5 
2-Fluorobiphenyl 
2,4,6-Tribromophenol 
Terphenyl-dl4 

9508138*5*R1 

015M a,a,a-Trifluorotoluene 

9508138*5*S1 

fl)15M a,a,a-Trifluorotoluene 

J|08138*5*S2 

8015M a,a,a-Trifluorotoluene 

|Jo8253*l*MB 

BATCH ANALYZED REPORTED TRUE %REC FLAG LCL UCL 

95237 08/03/95 

95237 08/03/95 

51.6 50.0 103 

59.2 50.0 118 Q 

95237 08/03/95 57.1 50.0 114 

75 117 

75 117 

75 117 

95238 08/04/95 46.7 50 .0 93 75 117 
95146 08/10/95 56.4 75 .0 75 21 100 
95146 08/10/95 56.3 75 .0 75 10 94 
95146 08/10/95 41.1 50 .0 82 35 114 
95146 08/10/95 45.9 50 .0 92 43 116 
95146 08/10/95 72.2 75.0 96 10 123 
95146 08/10/95 38.4 50 .0 77 33 141 

95238 08/04/95 47.7 50 .0 95 75 117 
95146 08/11/95 56.1 75.0 75 21 100 
95146 08/11/95 53.8 75 .0 72 10 94 
95146 08/11/95 46.0 50 0 92 35 114 
95146 08/11/95 52.2 50 0 104 43 116 
95146 08/11/95 88.3 75 0 118 10 123 
95146 08/11/95 45.5 50 0 91 33 141 

95238 08/04/95 46.7 50 0 93 75 117 
95146 08/11/95 8.58 75 0 11 Q 21 100 
95146 08/11/95 28.8 75 0 38 10 94 
95146 08/11/95 33.0 50 0 66 35 114 
95146 08/11/95 36.2 50 0 72 43 116 
95146 08/11/95 13.2 75 0 18 10 123 
95146 08/11/95 33.3 50 0 67 33 141 

95240 08/08/95 49.4 50 0 99 75 117 

95240 08/08/95 43.0 50 0 86 75 117 

95240 08/08/95 43.0 50 0 86 75 117 



II 

i 
SURROGATE RECOVERIES : 
BC ANALYTICAL : GLEN LAB 11:29:07 17 AUG 1995 - P. 2 

ETHOD ANALYTE 

JJD15M a, a, a-Trifluorotoluene 

B508268*1*MB 

(J)15M.TXa,a,a-Tri f1uorotoluene 

508346*1*MB 

70 

i 

1 

2-Fluorophenol 
Phenol-d5 
Nitrobenzene-d5 
2-Fluorobiphenyl 
2,4,6-Tribromophenol 
Terphenyl-dl4 

08403*1*MB 

|J)15M a,a,a-Tr i f luorotoluene 

C508465*1*LC 

fl}15M a,a,a-Tr i f luorotoluene 

108494*1*LC 

15M.TXa,a,a-Tri f1uorotol uene 

|J08623* 1*LC 

8270 

fl 
fl 

2-Fluorophenol 
Phenol-d5 
Nitrobenzene-d5 
2-Fluorobiphenyl 
2,4,6-Tribromophenol 
Terphenyl-dl4 

J08624*1*LC 

170 

II 
1 
II 
II 
0 

2-Fluorophenol 
Phenol-d5 
Nitrobenzene-d5 
2-Fluorobiphenyl 
2,4,6-Tribromophenol 
Terphenyl-dl4 

08704*1*LC 

15M a,a,a-Tr i f luorotoluene 

BATCH ANALYZED REPORTED TRUE %REC FLAG LCL UCL 

95238 08/04/95 45.5 50.0 91 75 117 

95237 08/03/95 53.0 50.0 106 75 117 

95146 08/10/95 32.8 75.0 44 21 100 
95146 08/10/95 28.5 75.0 38 10 94 
95146 08/10/95 40.1 50.0 80 35 114 
95146 08/10/95 43.7 50.0 87 43 116 
95146 08/10/95 73.0 75.0 97 10 123 
95146 08/10/95 37.1 50.0 74 33 141 

95240 08/08/95 52 .0 50.0 104 75 117 

95238 08/04/95 53 .8 50.0 108 • 75 117 

95237 08/04/95 46 .5 50.0 93 75 117 

95146 08/10/95 56 .1 75.0 75 21 100 
95146 08/10/95 44 .7 75.0 60 10 93 
95146 08/10/95 42 .8 50.0 86 37 114 
95146 08/10/95 46 .3 50.0 93 43 116 
95146 08/10/95 79 .7 75.0 106 40 123 
95146 08/10/95 39 .7 50.0 79 33 141 

95146 08/10/95 53 .9 75.0 72 21 100 
95146 08/10/95 42 .8 75.0 57 10 93 
95146 08/10/95 41 .6 50.0 83 37 114 
95146 08/10/95 45 .6 50.0 91 43 116 
95146 08/10/95 77 .4 75.0 103 40 123 
95146 08/10/95 36 .1 50.0 72 33 141 

95240 08/08/95 42 .5 50.0 85 75 117 






