
GW-

REPORTS 

YEAR(S): 



Brown and CaStiweil 
Consultants ' 

i . 

•liKillltlll^ 



Additional Soil and Groundwater 
Investigation 

The Western Company of North 
America 

Hobbs, New Mexico Facility 

April 27, 1993 





CONTENTS 

LIST OF TABLES ii 

LIST OF FIGURES ii 

CHAPTER 1 INTRODUCTION 1-1 

CHAPTER 2 CHRONOLOGY OF EVENTS 2-1 

CHAPTER 3 TEXT 3-1 
Background Information 3-1 
Soil Investigation 3-1 
Soil Boring, Drilling, and Sampling 3-1 
Soil Boring Sample Analysis 3-2 
Groundwater Investigation 3-4 
Monitoring Well Installation 3-4 
Monitoring Well Sampling 3-5 
Groundwater Sample Analysis 3-5 
Determination of Groundwater Flow 

Direction and Gradient 3-6 

CHAPTER 4 CONCLUSIONS AND RECOMMENDATIONS 4-1 

CHAPTER 5 ACTION PLAN FOR SOIL AND 
GROUNDWATER REMEDIATION 5-1 

Groundwater Remediation 5-1 
Groundwater Monitoring 5-1 
Soil Remediation 5-2 
Implementation Schedule for Remediation 5-2 

APPENDIX A REGULATORY CORRESPONDENCE A-1 

APPENDIX B BORING LOGS B-1 

APPENDIX C LABORATORY ANALYTICAL REPORTS C-l 



LIST OF TABLES 

Number Page 

2- 1 Chronology of Events 2-1 

3- 1 Summary of Selected Laboratory Analyses for 
Soil Samples 3-4 

3-2 Cumulative Summary of Selected Organic 
Laboratory Analyses for Groundwater Samples 3-9 

3-3 Cumulative Summary of Selected Inorganic 
Laboratory Analyses for Groundwater Samples 3-11 

3-4 Cumulative Groundwater Level 
and Elevation Data 3-15 

LIST OF FIGURES 

1-1 Vicinity Map 1-2 
1-2 Site Map 1-2* 

3-1 Affected Soil Map 3-1* 
3-2 Affected Shallow Soil Map 3-5 
3-3 Dissolved-Phase Concentration Map 3-10* 
3-4 Groundwater Gradient Map 3-10* 

*Figure follows page number listed. 

ii 

ffi Consultants 





CHAPTER 1 

INTRODUCTION 

Brown and Caldwell Consultants (BCC) conducted additional soil and groundwater 
investigations at The Western Company of North America (Western) facility in Hobbs, 
New Mexico (Hobbs facility). The investigation was conducted to determine vertical and 
horizontal extent of hydrocarbon-affected soil and groundwater at the Hobbs facility. 

The Hobbs facility is a truck operation and maintenance center for Western's oil 
field service business. The facility is located north of Hobbs at 2708 West County Road 
(Figure 1-1). Pertinent regulatory identification information is as follows: 

EPA ID No.: 

Owner's Address: 

Owner's Representative: 

NMD 052377637 

The Western Company of North America 
515 Post Oak Blvd., Ninth Hoor 
Houston, Texas 77027 

Mr. Phillip Box, Manager 
Real Estate and EPA Compliance 

Owner's Telephone Number: (713) 629-2861 

Facility Address: 

Facility Representative: 

Facility Telephone Number: 

Regulatory Agency: 

The Western Company of North America 
2708 West County Road 
Hobbs, New Mexico 88240 

Mr. Teddy Gandy, District Manager 

(505) 392-5556 

New Mexico Energy, Minerals, and Natural 
Resources Department 
Oil Conservation Division 
Hobbs District Office 
(505) 393-6161 

The Hobbs facility maintains a fueling operation on the north side of the service 
yard (Figure 1-2). The fuel island dispenses diesel fuel and unleaded gasoline to service 
vehicles. The diesel fuel is stored in a 22,500 gallon aboveground storage tank (AST) 
and the unleaded gasoline is stored in a 5,500 gallon AST. Fuel is transferred from the 
ASTs to dispenser pumps through underground fuel lines. The underground fuel lines 
are buried two to three feet below ground surface. 

Consultants 
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CHAPTER 2 

CHRONOLOGY OF EVENTS 

On February 3 through February 9,1993, Brown and Caldwell Consultants (BCC) 
conducted a soil and groundwater investigation at The Western Company of North 
America (Western) facility in Hobbs, New Mexico (Hobbs facility). Table 2-1 presents 
a chronology of events associated with the Hobbs facility. 

Table 2-1 Chronology of Events 
The Western Company of North America 

Hobbs, New Mexico Facility 

Date Activity 

February 7, 1991 New Mexico Oil Conservation Division (OCD) conducts on-site 
inspection, including sampling of 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 OCD. 

November 15, 1991 OCD approves technical work plan. 

December 16,1991 RSA samples fresh water well. Results submitted to OCD. 

February 21, 1992 Western samples fresh water well. Results submitted to OCD. 

July 29-August 10, 1992 BCC conducts soil and groundwater investigation according to 
approved technical work plan. 

December 2, 1992 Additional soil and groundwater investigations requested by OCD. 

February 3 - 9, 1993 BCC conducts additional soil and groundwater investigations in 
accordance with the OCD letter dated December 2, 1993. 





CHAPTER 3 

TEXT 

Background Information 

On October 12, 1992 Brown and Caldwell Consultants submitted a Soil and 
Groundwater Investigation Report to the New Mexico Oil Conservation Division (OCD). 
The report described that the soil and groundwater at the Western Company of North 
America (Western) facility in Hobbs, New Mexico (Hobbs facility) had been affected by 
hydrocarbons. On December 2, 1992, the OCD requested that additional soil and 
groundwater investigations be conducted to determine the vertical and horizontal extent 
of affected soil and groundwater at the Hobbs facility. Relevant regulatory 
correspondence for the Hobbs facility is presented in Appendix A. 

Soil Investigation 

On February 3 through February 6, 1993, Brown and Caldwell Consultants (BCC) 
completed 3 hollow stem auger drilled soil borings. The following is a description of 
the completion, sampling, and laboratory results of the soil borings at the Hobbs facility. 

Soil Boring, Drilling, and Sampling 

From February 3 through February 6,1993, BCC completed three soil borings. The 
locations of the borings were requested in the OCD letter dated December 2,1992. Four 
soil borings were scheduled to be drilled; however, the one requested boring located on 
an adjacent property could not be drilled because off-site access had not been granted 
at that time. Each soil boring was drilled and continuously sampled to a depth of 
approximately 52 feet. The borings were drilled using hollow stem auger drilling 
methods. Soil samples were collected using a 1.5 inch diameter split spoon sampler. 
Full recovery was not obtained in sample intervals where a surface caliche layer, a deep 
heavy gravel layer, or sandstone layers were encountered. Instead, BCC collected an 
additional sample of drill cuttings form these intervals for the purposes of field 
screening. The locations of the borings are presented on Figure 3-1. Borehole logs 
prepared for each location are presented in Appendix B. 

One sample from each boring was selected for laboratory analysis. In each boring 
the sample with the highest flame ionization detector (FID) or photoionization detector 
(PID) reading was selected for analysis. Each sample was split, with half of the sample 
being placed in a labeled, laboratory cleaned jar, and immediately placed on ice to 
prevent loss of any volatile constituents. The other half of the sample was placed in a 
laboratory cleaned, wide-mouth 16 ounce jar, the top covered with aluminum foil and 
the lid secured over the foil. Organic vapors were allowed to develop for approximately 
five minutes. During this period, the sample was shaken vigorously for approximately 
one minute then the aluminum foil was then pierced with the FID/PID probe and an 
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organic vapor reading was taken. Organic vapor readings are presented on the boring 
logs in Appendix B. At the conclusion of the sampling, the cooled samples were 
shipped via over night delivery to NDRC Laboratories in Houston, Texas using proper 
chain-of-custody procedures. Upon receipt by the laboratory, the samples were logged 
in and assigned the log numbers shown on the analytical reports presented in 
Appendix C. 

Prior to drilling at the site and between each boring, the pilot bit and all other 
downhole equipment was cleaned to prevent cross-contamination between borings. The 
equipment used by BCC personnel for soil sampling at the site was cleaned prior to each 
use by washing with a laboratory grade detergent solution, rinsing with tap water, and 
a final rinse with distilled water. 

All drill cuttings and excess soil generated by drilling activities were stored on 
heavy gauge plastic and covered by heavy gauge plastic along the east property fence 
area on-site to await proper disposal. 

Soil Boring Sample Analysis 

All soil samples selected for laboratory analysis were analyzed for benzene, toluene, 
ethyl benzene, and xylenes (BTEX) EPA Method 8020, and Total Petroleum 
Hydrocarbons (Diesel Fraction) EPA Modified 8015. The two soil samples that had 
FTD/PID readings were also submitted for Toxicity Characteristic Leaching Procedure 
(TCLP) analysis for volatile organics (EPA Method 8240), extractable organics (EPA 
Method 8270) and metals. A soil sample from SB-12 was not submitted for TCLP 
analyses because no FID/PID readings were detected. A summary of selected analytical 
results for the selected soil samples is presented in Table 3-1. The laboratory analytical 
reports are presented in Appendix C. 

The analytical results of the soil samples selected for laboratory analysis indicate that 
total benzene and total toluene are below the detection limit of 2.0 parts per billion 
(ppb). Total ethyl benzene concentrations ranged from <2.0 ppb in SB-10 and SB-12 to 
25.0 ppb in SB-11 at a depth of 28 to 30 feet. Total xylene concentrations ranged from 
<2.0 ppb in SB-12 to 260 ppb in SB-11 at a depth of 28 to 30 feet. Total BTEX 
concentrations varied from <2.0 ppb in SB-12 to 285 ppb in SB-11. TPH concentrations 
ranged from <10 ppm in SB-10 and SB-12 to 297 ppm in SB-11 at a depth of 28 to 30 feet. 

TCLP analysis indicated that concentrations of all volatile and extractable organics 
were below detection limits in the soil samples from SB-10 and SB-11. TCLP analysis 
for metals by ICP metals scan indicated barium concentrations of 1.1 ppm in SB-10 and 
1.3 ppm in SB-11. Lead concentrations ranged from 0.03 in SB-10 to 0.05 ppm in SB-11. 
All other metals were below detection limits. 

Emm aumcfl Matwdl 
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Table 3-1 Summary of Selected Laboratory Analyses for Soil Samples 
The Western Company of North America 

Hobbs, New Mexico Facility (February 1993) 

Laboratory Analyses 

Soil Boring Sample 

Laboratory Analyses SB-10 
(50 to 52 feet) 

SB-11 
(28 to 30 feet) 

SB-12 
(49 to 51 feet) 

EPA 8020 (ug/Kg) 
Benzene 

<2.0 <2.0 <2.0 

EPA 8020 (ug/Kg) 
Toluene 

<2.0 <2.0 <2.0 

EPA 8020 (ug/Kg) 
Ethyl benzene 

<2.0 25.0 <2.0 

EPA 8020 (ug/Kg) 
Xylenes 

10.0 260 <2.0 

Total BTEX 10.0 285 <2.0 

EPA Modified 8015 (mg/Kg) 
TPH (Diesel fraction) 

<10.0 297 <10.0 

EPA 8240 (ug/Kg) 
TCLP Volatile Organics 

BDL BDL NA 

EPA 8270 (ug/Kg) 
TCLP Extractable Organics 

BDL BDL NA 

EPA 6010 or EPA 7470 (mg/Kg) 
TCLP Metals 

Silver 
Arsenic 
Barium 
Cadmium 
Chromium 
Mercury 
Lead 
Selenium 

<0.01 
<0.2 

1.1 
<0.01 
<0.05 

<0.001 
0.03 
<0.2 

<0.01 
<0.2 

1.3 
<0.01 
<0.05 

<0.001 
0.05 
<0.2 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

mg/Kg = milligrams per kilogram = parts per million 
ug/Kg = micrograms per kilogram = parts per billion 
BDL = below detection limits for all constituents 
NA = not analyzed for the indicated parameter(s) 

1 
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Groundwater Investigation 

On February 3 through February 6, 1993, BCC installed groundwater monitoring 
wells in the newly drilled soil borings. On February 8 and 9, BCC developed, purged, 
and sampled the three newly installed groundwater monitoring wells and the five 
existing groundwater monitoring wells. The on-site fresh water well was also evacuated 
and sampled. The following paragraphs are a description of the installation, 
development, purging, and sampling of the newly installed groundwater monitoring 
wells, as well as the purging and sampling of the five existing groundwater monitoring 
wells and the fresh water well. 

Monitoring Well Installation 

Each well consisted of approximately 2.5 feet of 2-inch diameter schedule 40 PVC 
blank casing, to act as a sump for the collection of fine sediments, followed by 15 feet 
of 2-inch diameter Schedule 40 PVC slotted casing (0.01-inch slots). The slotted PVC was 
followed by 50 feet of 2-inch diameter Schedule 40 PVC solid casing. Each section of 
casing was joined using threaded, flush-mounted connections. Three centralizers were 
used in each well at approximately 45 feet, 30 feet, and 15 feet below ground surface. 

Silica sand (20-40 grain size) was slowly poured down the borehole to provide a 
filter pack. The filter pack extends approximately two feet above the top of the screened 
interval and this depth was verified by measurement. Approximately two feet of 
bentonite pellets were poured down the borehole immediately above the filter pack and 
hydrated to form an annular seal. The remaining annular space was filled with a 
cement/bentonite grout mix. Well construction information is presented on the borehole 
logs in Appendix B. 

Monitoring wells MW-6, MW-7, and MW-8 were completed as at-grade 
completions. The groundwater monitoring wells were completed with a flush-mount 
grade box surrounded by a small (3 feet by 3 feet square) concrete pad. The locations 
of the three newly installed groundwater monitoring wells can be found on Figure 3-2. 

The three newly installed groundwater monitoring wells were developed to remove 
fine sediments from the bottom of the well. Development was accomplished by using 
a clean stainless steel bailer and approximately three to four well volumes were 
evacuated from each well. The evacuated water was placed in the on-site field waste 
tanks. 
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Monitoring Well Sampling 

Groundwater samples for laboratory analysis were collected from both newly 
installed and existing groundwater monitoring wells on February 9, 1992. Prior to 
sample collection, a clean stainless steel bailer was used to purge each well. Water was 
removed until the Ph, temperature, and specific conductance stabilized (two consecutive 
readings) and at least three to four well volumes had been removed. After purging the 
groundwater monitoring wells, they were allowed time to recharge to static water level 
and then sampled. 

The groundwater monitoring wells were sampled at static water level by lowering 
a clean Teflon bailer into the well. All equipment used for bailing and sampling was 
cleaned prior to each use by washing with a laboratory-grade detergent solution, rinsing 
with tap water, and a final rinse with distilled water. The water samples were placed 
in labeled, laboratory cleaned bottles. These bottles were immediately placed on ice to 
prevent the loss of any volatile constituents. At the conclusion of sampling, the cooled 
samples were shipped via overnight express to NDRC Laboratories in Houston, Texas 
using proper chain-of-custody procedures. 

The fresh water well was evacuated by allowing the pump to run for 
approximately five minutes. It is estimated that approximately 350 gallons (75 feet of 
water at 7-inch casing) of water was evacuated from the fresh water well. A 
groundwater sample was collected immediately after evacuating the fresh water well. 
This sample was collected via a faucet connected directly to the well housing. The water 
sample was placed in labelled, laboratory cleaned bottles. The preservation and 
shipping procedures listed above for the groundwater monitoring well water samples 
were used for the fresh water well sample. 

Groundwater Sample Analysis 

The nine groundwater samples were analyzed for semi-volatile organics using EPA 
Method 601, volatile organics using EPA Method 602 and ICP metals (See Table 3-2 and 
3-3). A summary of the selected analytical results for the February 9, 1993 and 
August 10, 1992 of groundwater samples are presented in Table 3-2 and 3-3 and BTEX 
analysis may also be found on the Dissolved-Phase Concentration Map (Figure 3-3). The 
laboratory analytical results are presented in Appendix C. 

The results of the groundwater samples analyzed by EPA Method 601 for semi-
volatile organics indicated that 1, 2-Dichloroethane was present in MW-4 and MW-6. 
The concentrations ranged from 0.048 ppm in MW-4 to 0.0113 ppm in MW-6. 1,1-
Dichloroethane was detected in MW-1 only, at a concentration of 0.008 ppm. 

The results of the groundwater samples analyzed by EPA Method 602 for volatile 
organics indicted the presence of the following compounds: benzene, 1,2-

|S|FQ Brafljmi aural CaBiJweBS 
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Dichlorobenzene, 1,4-Dichlorobenzene, ethyl benzene, toluene, and xylenes. Benzene 
concentrations ranged from 7.0 ppm in MW-6 to <0.002 ppm in MW-2, MW-5, MW-7, 
and MW-8. 1,2-Dichlorobenzene was detected in MW-1 at a concentration of 0.58 ppm. 
1,2-Dichlorobenzene was detected in MW-1 at a concentration of 0.58 ppm. Ethyl 
benzene concentrations ranged from 3.1 ppm in MW-6 to <0.002 ppm in MW-2, MW-5, 
MW-7, MW-8, and the fresh water well. Toluene concentrations ranged from 19.0 ppm 
in MW-6 to <0.002 in MW-2, MW-5, MW-7, and MW-8. Xylene concentrations ranged 
from 10.0 ppm in MW-4 to <0.006 in MW-2, MW-5, MW-7, and MW-8. 

The results of laboratory analyses for ICP metals indicated the presence of the 
following metals: antimony, arsenic, beryllium, cadmium, chromium, copper, lead, 
nickel, selenium, silver, and zinc. None of the metals detected by laboratory analyses 
were above the groundwater standards set forth by the New Mexico Water Quality 
Control Commission published in the State of New Mexico-Energy, Minerals, and 
Natural Resources Department, Oil Conservation Division's "Environmental Regulations." 
These groundwater standards are included in Table 3-2 and 3-3 for those constituents 
for which a standard exists. 

Determination of Groundwater Flow Direction and Gradient 

On February 8,1993, BCC recorded groundwater level measurements in each of the 
eight groundwater monitoring wells. To identify potential floating or sinking non
aqueous phase liquids, a dual interface probe (Marine Moisture Control Company Model 
D-2401-2UI) was used for the groundwater level measurements. All readings were 
measured relative to the survey elevation marked at the top of each well casing which 
were established by a survey conducted on August 10, 1992, by BCC. The benchmark 
(relative elevation of 100.00 feet) was defined as the northeast corner of the office 
building slab and all top of casing elevations were surveyed relative to that point. All 
data was recorded to the nearest 0.01 foot. Non-aqueous phase liquids were identified 
in MW-4 only, with a thickness of 0.01 feet. Groundwater elevation data for February 9, 
1993 and August 10, 1992 is presented in Table 3-4. The groundwater flow direction at 
the site is to the east-northeast with a gradient of <0.01 feet per foot. Figure 3-4 
presents the Groundwater Gradient Map for the Western Facility in Hobbs, New Mexico. 

Consultants 
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1 
Table 3-4 Cumulative Groundwater Level and Elevation Data 

Western-Hobbs, New Mexico Facility 

Well Number Top of Casing Depth of Water form Groundwater 
Elevation Top of Casing (feet) Elevation 

MW-1 
August 10, 1992 101.44 53.22 48.22 
February 9, 1993 101.44 53.03 48.41 

MW-2 
August 10, 1992 101.50 52.82 48.68 
February 9, 1993 98.75 49.60 49.15 

MW-3 
August 10, 1992 101.44 52.99 48.45 
February 9, 1993 101.44 52.72 . 48.72 

MW-4 
August 10, 1992 99.33 50.55 48.78 
February 9, 1993 99.33 50.26 49.07 

MW-5 
August 10, 1992 101.85a 52.38 49.47 
February 9, 1993 101.85" 52.06 49.79 

MW-6 
August 10,1992 NS NS NS 
February 9, 1993 99.25 50.58 48.67 

MW-7 
August 10, 1992 NS NS NS 
February 9, 1993 98.96 50.53 4843 

MW-8 
August 10, 1992 NS NS NS 
February 9, 1993 99.12 50.48 48.64 

NS = No sample taken on this date. 
'MW-5 was originally completed above grade (when this survey was conducted); however, because of 
truck traffic on-site, it was redone as a flush-mount grade box. BCC has remeasured the top of casing 
elevation for this well, it remains 101.85 feet. 
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CHAPTER 4 

CONCLUSIONS AND RECOMMENDATIONS 

Based on these additional investigations BCC has the following recommendations 
for The Western Company of North America (Western) Hobbs, New Mexico facility site. 

Conclusions 

Based on field investigations and laboratory analytical results: 

• Total benzene, toluene, ethyl benzene, and xylenes (BTEX) concentrations 
were found to be 10.0 parts per billion (ppb) in SB-10 at a depth of 50 to 
52 feet, and 260 ppb in SB-11 at a depth of 28 to 30 feet. Ethyl benzene 
and xylenes were the major constituents. 

• Total BTEX concentrations in SB-12 were below detection limits. 

• Total petroleum hydrocarbons (TPH) were found to be below detection 
limits in SB-10 and SB-12 and 297 parts per million (ppm) in SB-11 at a 
depth of 28 to 30 feet. 

• Total BTEX and TPH detected in SB-11 were from a shallower depth (28 
to 30 feet) than previous soil samples (40 to 50 feet) with hydrocarbon 
constituents above detection limits. Therefore, hydrocarbons detected in 
SB-11 appear to be unrelated to the hydrocarbons detected in previous soil 
borings completed in August 1992. 

• Hydrocarbons were detected in the groundwater at concentrations of up 
to 36.1 ppm total BTEX. This concentration was found in MW-6. 

• Detectable ICP metals were below New Mexico Water Quality Control 
Groundwater Standards in all wells sampled. 

• Concentrations of total BTEX in MW-7 and MW-8 were found to be below 
detection limits. Concentrations of metals in these two wells were below 
New Mexico Water Quality Control Commission standards, as applicable. 

• Based on this investigation, the fresh water well does affect local 
groundwater gradient. A limited cone of depression appears to have 
formed around the fresh water well. 

• Based on this investigation, Brown and Caldwell Consultants (BCC) has 
determined groundwater gradient to be <0.01 feet per foot with a flow 
direction toward the east-southeast. 



1 
Recommendations 

Based on information obtained to date, BCC recommends the following: 

• Perform a tank and line tightness test on the aboveground storage tanks 
(ASTs) and repair any identified leaks. 

• Conduct pilot studies for the installation of a soil and groundwater 
remediation program. This program is outlined in Chapter 5 of this report. 
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CHAPTER 5 

ACTION PLAN FOR SOIL AND GROUNDWATER REMEDIATION 

As requested by the New Mexico Oil Conservation Division (OCD) in a letter 
dated December 2, 1992, Brown and Caldwell Consultants (BCC) has prepared a plan 
for the remediation and long-term monitoring at The Western Company of North 
America (Western) Hobbs, New Mexico facility (Hobbs facility). 

Groundwater Remediation 

Based on the analytical results for groundwater samples taken on February 9, 
1993, groundwater has been affected in MW-6 which appears to be down-gradient of the 
fresh water well (see Figure 3-3). BCC proposes to utilize the on-site fresh water well 
to extract the hydrocarbon-affected groundwater instead of MW-1 and MW-4. The fresh 
water well is a 6 5/8-inch inside diameter well, screened between 55 and 125 feet in 
depth. The pump that is currently used in association with the fresh water well is a 5 
1/2 horsepower "Red Jacket" pump. The well record for the on-site fresh water well is 
presented in Appendix D. BCC anticipates that the fresh water well, with its existing 
pump, will be sufficient to produce an effective capture zone to facilitate the removal of 
the hydrocarbon-affected groundwater. This will be verified by conducting a pump test 
on the fresh water well. 

The groundwater removed by utilizing the fresh water well is anticipated to be 
used by The Western Company of North America (Western) as make-up water for its 
acid transport tanks. Because the volume of groundwater extracted may be greater than 
that used, an additional water storage tank may be required. Excess groundwater that 
cannot be used as Western's make-up water will be treated by means of an aeration 
tank, sparge tank, or an air stripping tower. The final selection of these treatment 
alternatives will be completed following the scheduled pilot tests. BCC also proposes 
that any treated groundwater will also be used in Western's truck washing operation. 
Excess treated groundwater that may remain is anticipated to be used to control 
groundwater flow by reintroduction to the water table via injection wells or an 
infiltration gallery. Any reinjection or infiltration operation will be conducted according 
to the New Mexico Water Quality Control Commission's (WQCC) groundwater 
standards. Effluent samples will be taken on a regular basis to ensure that WQCC 
groundwater standards are being met. 

Groundwater Monitoring 

After groundwater remediation has been initiated, groundwater samples will be 
obtained on a quarterly basis from each on-site monitoring well, as well as a monitoring 
well that is to be installed on an adjacent property to the north. The groundwater 
samples will be analyzed for benzene, toluene, ethyl benzene, and xylenes (BTEX) to 
evaluate the effectiveness of the remediation activities. 

Consultants 
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Soil Remediation 

BCC proposes to remediate the affected soils at the Hobbs facility by in situ soil 
vapor extraction. This remedial alternative will enhance the proposed groundwater 
remediation plan described above. In order to determine the appropriate number of soil 
venting wells, BCC will conduct a pilot test during the week of April 12, 1993. It is 
anticipated that all vapors collected by the soil remediation system will not be treated 
prior to release. 

Implementation Schedule for Remediation 

Following the groundwater and soil pilot testing (April 1993), BCC will complete 
a preliminary design, obtain OCD approval, complete the final design, and construct the 
proposed remediation system. It is estimated that construction of this system can be 
implemented within 60 days following approval by OCD of the preliminary design. 

Consultants 





APPENDIX A 

REGULATORY CORRESPONDENCE 



STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

RECEIVED 
DEC 0 9 1992 

ir 

BRUCE KING POST OFFICE sax :ose 
STATE LANS C'F:CE BUIt.Cl.NC 

SANTA (E. NEW MEXICO B?50-» 
15051 S27-560C 

R.E.F.C. 
ANITA UOCKWOOO 
CABINET SECRETARY December 2, 1992 

CERTIFIED M A I L 
RETURN RECEIPT NO. P-667-241-922 

Mr. Phillip Box 
Manager Real Estate and EPA Compliance 
The Western Company of North America 
515 Post Oak Blvd., Suite 915 
Houston, Texas 77027 

RE: SOILS AND GROUND WATER INVESTIGATION 
THE WESTERN COMPANY OF NORTH AMERICA HOBBS FACILITY 
LEA COUNTY, NEW MEXICO 

Dear Mr. Box: 

The New Mexico Oil Conservation Division (OCD) has completed a review of Brown and 
Caldwell's October 12, 1992 "Soil and Groundwater Investigation, The Western Company of 
North America, Hobbs, New Mexico Facility" submitted to the OCD on October 13, 1992. The 
report contains the results of a soil and ground water investigation pertaining to the hydrocarbon 
contamination of both tlie soils and ground water around the fueling area at the north end of the 
facility. 

Based upon review of the above referenced report, the OCD has the following requests for 
additional work: 

1. Monitor Well Drilling: The investigation does not appear to have adequately defined the 
extent of the soil and ground water contamination. The OCD requests that the Western 
Company of North America (WCNA) install four (4) additional monitor wells in 
accordance with the following descriptions and attached facility diagram. Alternative 
locations due to obstructions must receive prior OCD approval. 



Mr. Phillip Box 
December 2, 1992 
Page 2 

a) One monitor well will be located between the fresh water well and the acid dock. 

b) One monitor well will be located between the truck sump and the fresh water 
well. 

c) One monitor well will be located to the southeast of the fresh water well. 

d) One monitor well will be located adjacent to and north of the fueling area. 

2. Monitor Well Construction: All monitor wells will be constructed as previously installed 
monitor wells. 

3. Soil Sampling: The OCD requires that soil moniioring be conducted during drilling of 
the above monitor wells. Soil vapor measurements will be taken with an organic vapor 
meter (OVM) every 2 feet on all soil borings. For each soil boring, laboratory samples 
will be taken at the highest OVM reading. Analyses will be done using the EPA Toxic 
Characteristic Leaching Procedure (TCLP) and the appropriate EPA analytical methods 
for aU TC ennstituents'listed except herbicides and pesticides. In addition, the samples 
will be analyzed for totals vising EPA method 8020 for volatile aromatic organics 
(BTEX), and for total petroleum hydrocarbons (TPH) using modified EPA method 8015. 
The OCD requires both types of analyses for correlation with the soil samples analyzed 
during the previous investigation. 

4. Ground Water Sampling: Ground water samples from both the new monitor wells and 
the 5 existing monitor wells will be analyzed for volatile organics using EPA methods 
601/602 and for heavy metals detected using the ICAP scan. In addition, field 
measurements will be taken for pH and specific conductivity. Sampling events for all 
of the monitor wells will be conducted within a 48-hour time period. 

5. Initiation of the Investigation: Investigation of the ground water and soil contamination 
will be initiated by February 15, 1993. Please contact the OCD at least 7 days prior to 
all soil borings, monitor well installations, and sampling events so that the OCD has the 
opportunity to have a witness present and to split samples. 



Mr. Phillip Box 
December 2, 1992 
Page 3 

6 njrnnrjrl^te.r Remediation: The OCD requires that WCNA initiate interim ground 
water remediation by converting monitor wells number 1 and 4 to recovery wells. Fluid 
recovery from these wells will begin after the one time ground water sampling event, but 
prior to March 1, 1993. Treatment and/or disposal of the rccovcredJMdsjrwst be 
approved_prior to operation." " 

7 Soil Remediation- The OCD action levels for removal/remediation of petroleum 
contaminated soils are 100 ppm TPH, 50 ppm BTEX, and 10 ppm benzene. All soils 
above these levels must either be removed and taken to an approved OCD disposal 
facility or remediated. Prior OCD approval is required for all removal/remedial actions. 

(Note: Wastes generated at oil field service companies are not exempt from federal 
RCRA hazardous waste regulations. Prior to disposal of facility wastes, WCNA will 
have to demonstrate that the wastes do not exhibit hazardous wa t̂e characteristics by 
testing (TCLP) representative samples of each waste type generated.) 

8 Investigation Repori: WCNA will submit an investigation report to the OCD for 
approval by April 1, 1993. The investigation report will include a comprehensive plan 
for Ions term ground water remediation and monitoring. 

Please be advised that additional investigation may be required should the above requirements 
fail to fully delineate the extent of contamination related to WCNA's activities. In addition, the 
above requirements do not relieve you of liability which may be actionable under any other laws 
and/or regulations. 

If you have any questions, please contact me at (505) 827-5884. 

Jerry Sexton - OCD Hobbs Office 
Ed Horst - EDHW 
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APPENDIX B 

SOIL BORING LOGS 
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APPENDIX C 

LABORATORY ANALYTICAL REPORTS 



NDRC LABORATORIES, INC. 
A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

DATE RECEIVED : 10-FEB-1993 REPORT NUMBER 
REPORT DATE 

H93-863-1 
23-FEB-1993 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

DATE SAMPLED 
ANALYSIS METHOD 

ANALYZED BY 
ANALYZED ON 

DILUTION FACTOR 

Brown & Caldwell 
2710 Stemmons Frwy. 
Dallas, TX 75207 
Mr. Jack Cooper 

So i l 
SB-10-19 
7032-21/WCNA-Hobbs 
4-FEB-1993 
EPA 8020 
HYL 
18-FEB-1993 
1 

1100 Tower N 

BTEX ANALYSIS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Benzene 2.0 pg/Xg < 2.0 pgAg 

Toluene 2.0 pgAg < 2.0 pg Ag 

Ethyl benzene 2.0 pg/Kg < 2.0 pgAg 

Xylenes 2.0 pg/Xg 10.0 pgAg 

QUALITY CONTROL DATA 

SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED 

Bromofluorobenzene(SS) 100 pgAg 104 % 

NDRC Laboratories, Inc. 
David R. Godwin, Ph.D. 
Chief Executive O f f i c e r 



NDRC LABORATORIES, INC. 
A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

DATE RECEIVED : 10-FEB-1993 REPORT NUMBER 
REPORT DATE 

H93-863-1 
23-FEB-1993 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

DATE SAMPLED 
ANALYSIS METHOD 

ANALYZED BY 
ANALYZED ON 

DILUTION FACTOR 

Brown & Caldwell 
2710 Stemmons Frwy., 1100 Tower N 
Da l l a s , TX 75207 
Mr. Jack Cooper 

S o i l 
SB-10-19 
7032-21/WCNA-Hobbs 
4-FEB-1993 
EPA 8240 
CFM 
13-FEB-1993 
1 

TCLP VOLATILE ORGANICS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Benzene 0.01 rng/L < 0 01 mg/L 

Carbon tetrachloride 0.01 mg/L < 0 01 mg/L 

Chlorobenzene 0.01 mg/L < 0 01 mg/L 

Chloroform 0.01 mg/L < 0 01 mg/L 

1,4-Dichlorobenzene 0.01 mg/L < 0 01 mg/L 

1,2-Dichloroethane 0.01 mg/L < 0 01 mg/L 

1,1-Dichloroethene 0.01 mg/L < 0 01 mg/L 

Methyl ethyl ketone 0.05 mg/L < 0 05 mg/L 

Tetrachloroethene 0.01 mg/L < 0 01 mg/L 

Tr ichloroethene 0.01 mg/L < 0 01 mg/L 

Vinyl chloride 0.02 mg/L < 0 02 mg/L 

Tmfli. ii IL'J Mii« IM iL.»liiji-«i'1i.TTt i ii m r nr'mi i ii i ̂ 111111^^11^1^111^ tiiif iiiMniirriiniiifnfi Wiiffiitiii iiiiiiMi i1 iiiifiir,ii,iiiiiiiitMiTi,iinwiiiiiir,iii,( I'liiiiinin iiirii iiiiirTirnririiiiini' KIIIM t i mf 



NDRC LABORATORIES, INC. 
A member ol Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

REPORT NUMBER 
ANALYSIS METHOD 

H93-863-1 
EPA 8240 

PAGE 2 

QUALITY CONTROL DATA 

SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED 

1,2-Dichloroethane-d4(SS) 50.0 pg/L 100 % 

Toluene-d8(SS) 50.0 pg/L 102 % 

Bromofluorobenzene(SS) 50.0 pg/L 102 % 

NDRC Laboratories, Inc. jf» j^r^^^fJ fr-r' 
David R. Godwin, Ph.D. ' 
Chief Executive O f f i c e r 
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NDRC LABORATORIES, INC. 
A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713)661-8150 

BEAUMONT DALLAS 

FAX (713) 661-2661 

HOUSTON 

DATE RECEIVED 10-FEB-1993 REPORT NUMBER 
REPORT DATE 

H93-863-1 
23-FEB-1993 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

DATE SAMPLED 
PREPARATION METHOD 

PREPARED BY 
PREPARED ON 

ANALYSIS METHOD 
ANALYZED BY 
ANALYZED ON 

DILUTION FACTOR 

Brown & Caldwell 
2710 Stemmons Frwy., 
D a l l a s , TX 75207 
Mr. Jack Cooper 

S o i l 
SB-10-19 
7032-21/WCNA-Hobbs 
4-FEB-1993 
EPA 1311/3520 
RHT 
16-FEB-1993 
EPA 8270 
MLL 
18-FEB-1993 
1 

1100 Tower N 

I 

TCLP EXTRACTABLE ORGANICS 

TEST REQUESTED DETECTION LIMIT RESULTS 

o-Cresol 0.08 mg/L < 0.08 mg/L 

m+p-Cresols 0.08 mg/L < 0.08 mg/L 

2,4-Dini trotoluene 0.04 mg/L < 0.04 mg/L 

Hexachlorobenzene 0.04 mg/L < 0.04 mg/L 

Hexachlorobutadiene 0.04 mg/L < 0.04 mg/L 

Hexachloroethane 0.04 mg/L < 0.04 mg/L 

Ni trobenzene 0.04 mg/L < 0.04 mg/L 

Pentachlorophenol 0.20 mg/L ' < 0.20 mg/L 

Pyridine 0.04 mg/L < 0.04 mg/L 

2,4,5-Tr i chlorophenoI 0.04 mg/L < 0.04 mg/L 

2,4,6-Tr i chlorophenoI 0.04 mg/L < 0.04 mg/L 



NDRC LABORATORIES, INC. 
A member ol Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

REPORT NUMBER 
ANALYSIS METHOD 

H93-863-1 
EPA 8270 

PAGE 2 

QUALITY CONTROL DATA 

SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED 

Ni trobenzene-d5(SS) 50.0 pg/L 89.8 * 

2-FIuorobiphenyl(SS) 50.0 pg/L 75.2 % 

Terphenyl-dU(SS) 50.0 pg/L 106 * 

Phenol-d6(SS) 50.0 pg/L 60.3 % 

2-Fluorophenol(SS) 50.0 pg/L 72.5 % 

2,4,6-Tr i bromophenol(SS) 50.0 pg/L 106 % 

NDRC L a b o r a t o r i e s , I n c . 
David R. Godwin, Ph.D. 
Chief Execu t ive O f f i c e r 
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NDRC LABORATORIES, INC. 
A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

DATE RECEIVED : 10-FEB-1993 REPORT NUMBER 
REPORT DATE 

H93-863-1 
23-FEB-1993 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

DATE SAMPLED 
ANALYSIS METHOD 

ANALYZED BY 
ANALYZED ON 

DILUTION FACTOR 

Brown & Caldwell 
2710 Stemmons Frwy., 1100 Tower N 
D a l l a s , TX 75207 
Mr. Jack Cooper 

S o i l 
SB-10-19 
7032-21/WCNA-Hobb s 
4-FEB-1993 
EPA 8015 
YH 
16-FEB-1993 
1 

TRPH BY MODIFIED EPA 8015 (DIESEL) 

TEST REQUESTED DETECTION LIMIT RESULTS 

Total Petroleum Hydrocarbons 10 mg/Kg < 10 mg/Kg 

NDRC La b o r a t o r i e s , I n c . 
^£,v<^ & feed*******) fair" 

David R. Godwin, Ph.D. 
Chief Executive O f f i c e r 
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NDRC LABORATORIES, INC. 
A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

DATE RECEIVED : 10-FEB-1993 REPORT NUMBER 
REPORT DATE 

H93-863-1 
23-FEB-1993 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

DATE SAMPLED 

Brown & Caldwell 
2710 Stemmons Frwy, 
D a l l a s , TX 75207 
Mr. Jack Cooper 

S o i l 
SB-10-19 
7 03 2-21/WCNA-Hobbs 
4-FEB-1993 

1100 Tower N 

1 

TCLP METALS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Silver 0.01 mg/L < 0.01 mg/L 

Dilution Factor : 1 
Prepared using EPA 1311/7760 on 16-FE8-1993 by BR 
Analyzed using EPA 6010 on 17-FEB-1993 by VLR 

Arsenic 0.2 mg/L < 0.2 mg/L 

Dilution Factor : 1 
Prepared using EPA 1311/3010 on 16-FEB-1993 by BR 
Analyzed using EPA 6010 on 16-FEB-1993 by VLR 

Bar iun 0.1 mg/L 1.1 mg/L 

Dilution Factor : 1 
Prepared using EPA 1311/3010 on 16-FEB-1993 by BR 
Analyzed using EPA 6010 on 16-FEB-1993 by VLR 

Cadmium 0.01 mg/L < 0.01 mg/L 

Dilution Factor : 1 
Prepared using EPA 1311/3010 on 16-FEB-1993 by BR 
Analyzed using EPA 6010 on 16-FEB-1993 by VLR 

Chromium 0.050 mg/L < 0.050 mg/L 

Dilution Factor : 1 
Prepared using EPA 1311/3010 on 16-FEB-1993 by BR 
Analyzed using EPA 6010 on 16-FEB-1993 by VLR 

Mercury 0.001 mg/L < 0.001 mg/L 

Dilut ion Factor : 1 
Prepared using EPA 1311/7470 on 16-FEB-1993 by BR 
Analyzed using EPA 7470 on 17-FEB-1993 by JAI 



NDRC LABORATORIES, INC. 
A member of Inchcape Environmental 

11155 Sou th Ma in , Hous ton , Texas 77025 • (713) 661-8150 • FAX (713) 661-2661 
H O U S T O N D A L L A S B E A U M O N T 

REPORT NUMBER : H93-863-1 PAGE 2 

TCLP METALS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Lead 0.020 mg/L 0.030 mg/L 

Dilut ion Fac tor : 1 
Prepared using EPA 1311/3010 on 16-FEB-1993 by BR 
Analyzed using EPA 6010 on 16-FEB-1993 by VLR 

Selenium 0.2 mg/L < 0.2 mg/L 

Dilution Factor : 1 
Prepared using EPA 1311/3010 on 16-FEB-1993 by BR 
Analyzed using EPA 6010 on 16-FEB-1993 by VLR 

NDRC L a b o r a t o r i e s , i n c . A i ^ / i ^ * * ^ ^ 
David R. Godwin, Ph.D. 
Chie f Execu t ive O f f i c e r 

T W M O M f i r i M ^ • ! • II»I M i l l lilMilllilililiiiillillMiinlliiilMl i l i iu l t t l 



NDRC LABORATORIES, INC. 
A member o( Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

DATE RECEIVED : 10-FEB-1993 REPORT NUMBER 
REPORT DATE 

H93-863-1 
23-FEB-1993 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

DATE SAMPLED 

Brown & Caldwell 
2710 Stemmons Frwy., 1100 Tower N 
Dallas, TX 75207 
Mr. Jack Cooper 

Soil 
SB-10-19 
7032-21/WCNA-Hobbs 
4-FEB-1993 

MISCELLANEOUS ANALYSES 

TEST REQUESTED DETECTION LIMIT RESULTS 

Total Solids 1.0 % 75.3 * 

Analyzed using EPA 160.3 on 16-FEB-1993 by RLM 

NDRC Laboratories, Inc 
David R. Godwin, Ph.D. ' 
Chief Executive Officer 

imhW »u-m IMP a tm ii i*>*li*iYw««s w 



NDRC LABORATORIES, INC. 
A member ol Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713)661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

DATE RECEIVED : 10-FEB-1993 REPORT NUMBER 
REPORT DATE 

H93-863-2 
23-FEB-1993 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

DATE SAMPLED 
ANALYSIS METHOD 

ANALYZED BY 
ANALYZED ON 

DILUTION FACTOR 

Brown & Caldwell 
2710 Stemmons Frwy., 1100 Tower N 
Da l l a s , TX 75207 
Mr. Jack Cooper 

S o i l 
SB-11-7 
7032-21/WCNA-Hobbs 
4-FEB-1993 
EPA 8020 
HYL 
18-FEB-1993 
1 

BTEX ANALYSIS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Benzene 2.0 pgAg < 2.0 pgAg 

Toluene 2.0 pgAg < 2.0 pgAg 

Ethyl benzene 2.0 pgAg 25.0 pgAg 

Xylenes 2.0 pgAg 260 pgAg 

QUALITY CONTROL DATA 

SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED 

Bromofluorobenzene(SS) 100 pgAg 118 % 

NDRC Laboratories, Inc. Jl$tp&gCf!h-&*Ud*-Cs*J fajj-s 
David R. Godwi n, Ph.D. * 
Chief Executive O f f i c e r 

IIWiiMllliMliW^ 



NDRC LABORATORIES, INC. 
A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713)661-8150 

BEAUMONT DALLAS 

DATE RECEIVED 10-FEB-1993 REPORT NUMBER 
REPORT DATE 

FAX (713) 661-2661 

HOUSTON 

H93-863-2 
23-FEB-1993 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

DATE SAMPLED 
ANALYSIS METHOD 

ANALYZED BY 
ANALYZED ON 

DILUTION FACTOR 

Brown & Caldwell 
2710 Stemmons Frwy., 1100 Tower N 
D a l l a s , TX 75207 
Mr. Jack Cooper 

S o i l 
SB-11-7 
7032-21/WCNA-Hobbs 
4-FEB-1993 
EPA 8240 
CFM 
13-FEB-1993 
1 

TCLP VOLATILE ORGANICS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Benzene 0.01 mg/L < 0.01 mg/L 

Carbon tetrachloride 0.01 mg/L < 0.01 mg/L 

Chlorobenzene 0.01 mg/L < 0.01 mg/L 

Chloroform 0.01 mgA < 0.01 mg/L 

1,4-Dichlorobenzene 0.01 mg/L < 0.01 mg/L 

1,2-Dichloroethane 0.01 mg/L < 0.01 mg/L 

1,1-Dichloroethene 0.01 mg/L < 0.01 mg/L 

Methyl ethyl ketone 0.05 mg/L < 0.05 mg/L 

Tetrachloroethene 0.01 mg/L < 0.01 mg/L 

Tr ichloroethene 0.01 mg/L < 0.01 mg/L 

Vinyl chloride 0.02 mg/L < 0.02 mg/L 

3il IniiililitllHiilfiHll illiiliaWhMWIilWMiM 



NDRC LABORATORIES, INC. 
A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661-8150 • FAX (713) 661-2661 
HOUSTON DALLAS BEAUMONT 

REPORT NUMBER : H93-863-2 PAGE 2 
ANALYSIS METHOD : EPA 8240 

QUALITY CONTROL DATA 

SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED 

1,2-Dichloroethane-d4(SS) 50.0 pg/L 103 £ 

Toluene-d8(SS) 50.0 pg/L 101 X 

Bromofluorobenzene(SS) 50.0 pg/L 101 * 

NDRC Laboratories, Inc. jP$.&*4LCt&$%rdu*<*J 
David R. Godwin, Ph.D. * 
Chief Executive O f f i c e r 



NDRC LABORATORIES, INC. 
A member ol Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

DATE RECEIVED : 10-FEB-1993 REPORT NUMBER : H93-863-2 
REPORT DATE : 23-FEB-1993 

SAMPLE SUBMITTED BY : Brown & Caldwell 
ADDRESS : 2710 Stemmons Frwy., 1100 Tower N 

: D a l l a s , TX 75207 
ATTENTION : Mr. Jack Cooper 

SAMPLE MATRIX : S o i l 
ID MARKS : SB-11-7 
PROJECT : 7032-21/WCNA-Hobbs 

DATE SAMPLED : 4-FEB-1993 
PREPARATION METHOD : EPA 1311/3520 

PREPARED BY : RHT 
PREPARED ON : 16-FEB-1993 

ANALYSIS METHOD : EPA 8270 
ANALYZED BY : MLL 
ANALYZED ON : 18-FEB-1993 

DILUTION FACTOR : 1 

TCLP EXTRACTABLE ORGANICS 

TEST REQUESTED DETECTION LIMIT RESULTS 

o-Cresol 0.08 mg/L < 0.08 mg/L 

m+p-Cresols 0.08 mg/L < 0.08 mg/L 

2,4-Dini trotoluene 0.04 mg/L < 0.04 mg/L 

Hexachlorobenzene 0.04 mg/L < 0.04 mg/L 

Hexachlorobutadiene 0.04 mg/L < 0.04 mg/L 

Hexachloroethane 0.04 mg/L < 0.04 mg/L 

Nitrobenzene 0.04 mg/L < 0.04 mg/L 

Pentachlorophenol 0.20 mg/L < 0.20 mg/L 

Pyr idine 0.04 mg/L < 0.04 mg/L 

2,4,5-Trichlorophenol 0.04 mg/L < 0.04 mg/L 

2,4,6-Tr i chlorophenoI 0.04 mg/L < 0.04 mg/L 



NDRC LABORATORIES, INC. 
A member ol Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

REPORT NUMBER 
ANALYSIS METHOD 

H93-863-2 
EPA 8270 

PAGE 2 

QUALITY CONTROL DATA 

SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED 

N i trobenzene-d5(SS) 50.0 pg/L 87.1 % 

2-FLuorobiphenyl(SS) 50.0 pg/L 107 % 

Terphenyl-dU(SS) 50.0 pg/L 88.2 * 

Phenol-d6(SS) 50.0 pg/L 61.0 % 

2-Fluorophenol(SS) 50.0 pg/L 94.7 * 

2,4,6-Tr i bromophenol(SS) 50.0 pg/L 109 % 

* » ^ " ~ ° - - ^ ^ t i l t M l l j l l l I i n l x n a m ] n moor 



NDRC LABORATORIES, INC. 
A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

1 

DATE RECEIVED 10-FEB-1993 REPORT NUMBER 
REPORT DATE 

H93-863-2 
23-FEB-1993 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

DATE SAMPLED 
ANALYSIS METHOD 

ANALYZED BY 
ANALYZED ON 

DILUTION FACTOR 

Brown & Caldwell 
2710 Stemmons Frwy., 1100 Tower N 
D a l l a s , TX 75207 
Mr. Jack Cooper 

S o i l 
SB-11-7 
7032-21/WCNA-Hobbs 
4-FEB-1993 
EPA 8015 
YH 
17-FEB-1993 
1 

TRPH BY MODIFIED EPA 8015 (DIESEL) 

TEST REQUESTED DETECTION LIMIT RESULTS 

Total Petroleum Hydrocarbons 10 mg/Kg 297 mg/Kg 

NDRC Laboratories, Inc. J}$jt?*d*t&^rdu^Q fays 
David R. Godwin, Ph.D. 7 

Chief Executive O f f i c e r 

1 
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NDRC LABORATORIES, INC. 
A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

DATE RECEIVED : 10-FEB-1993 REPORT NUMBER 
REPORT DATE 

H93-863-2 
23-FEB-1993 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

DATE SAMPLED 

Brown & Caldwell 
2710 Stemmons Frwy., 1100 Tower N 
D a l l a s , TX 75207 
Mr. Jack Cooper 

S o i l 
SB-11-7 
7 032-21/WCNA-Hobbs 
4-FEB-1993 

TCLP METALS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Silver 0.01 mg/L < 0.01 mg/L 

Dilut ion Factor : 1 
Prepared using EPA 1311/7760 on 16-FEB-1993 by BR 
Analyzed using EPA 6010 on 17-FEB-1993 by VLR 

Arsenic 0.2 mg/L < 0.2 mg/L 

Dilut ion Factor : 1 
Prepared using EPA 1311/3010 on 16-FEB-1993 by BR 
Analyzed using EPA 6010 on 16-FEB-1993 by VLR 

Bar ium 0.1 mg/L 1.3 mg/L 

Dilut ion Factor : 1 
Prepared using EPA 1311/3010 on 16-FEB-1993 by BR 
Analyzed using EPA 6010 on 16-FEB-1993 by VLR 

Cadmium 0.01 mg/L < 0.01 mg/L 

Dilution Factor : 1 
Prepared using EPA 1311/3010 on 16-FEB-1993 by BR 
Analyzed using EPA 6010 on 16-FEB-1993 by VLR 

Chromium 0.050 mg/L < 0.050 mg/L 

Dilut ion Factor : 1 
Prepared using EPA 1311/3010 on 16-FEB-1993 by BR 
Analyzed using EPA 6010 on 16-FEB-1993 by VLR 

Mercury 0.001 mg/L < 0.001 mg/L 

Dilution Factor : 1 
Prepared using EPA 1311/7470 on 16-FEB-1993 by BR 
Anatyzed using EPA 7470 on 17-FEB-1993 by JAI 



NDRC LABORATORIES, INC. 
A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713)661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

REPORT NUMBER H93-863-2 PAGE 2 

TCLP METALS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Lead 0.020 mg/L 0.050 mg/L 

Dilution Factor : 1 
Prepared using EPA 1311/3010 on 16-FEB-1993 by BR 
Analyzed using EPA 6010 on 16-FEB-1993 by VLR 

Selenium 0.2 mg/L < 0.2 mg/L 

Dilution Factor : 1 
Prepared using EPA 1311/3010 on 16-FEB-1993 by BR 
Analyzed using EPA 6010 on 16-FEB-1993 by VLR 

NDRC La b o r a t o r i e s , I n c . X •-•i 
David R. Godwin, Ph.D. *~ 
Chief Executive O f f i c e r 

iikkritiVH MrPaSm ifiiiittin, i lliaBBBaBiifliMMMUHiiMWWMH 
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NDRC LABORATORIES, INC. 
A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

DATE RECEIVED : 10-FEB-1993 REPORT NUMBER 
REPORT DATE 

H93-863-2 
23-FEB-1993 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

DATE SAMPLED 

Brown & Caldwell 
2710 Stemmons Frwy., 1100 Tower N 
Dallas, TX 75207 
Mr. Jack Cooper 

Soi l 
SB-11-7 
7032-21/WCNA-Hobbs 
4-FEB-1993 

MISCELLANEOUS ANALYSES 

TEST REQUESTED DETECTION LIMIT RESULTS 

Total Solids 1.0 S 94.3 % 

Analyzed using EPA 160.3 on 20-FEB-1993 by VYF 

NDRC Laboratories, Inc. 
David R. Godwin, Ph.D. 
Chief Executive O f f i c e r 



NDRC LABORATORIES, INC. 
A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713)661-8150 

BEAUMONT DALLAS 

FAX (713) 661-2661 

HOUSTON 

DATE RECEIVED : 10-FEB-1993 REPORT NUMBER 
REPORT DATE 

H93-863-3 
23-FEB-1993 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

DATE SAMPLED 
ANALYSIS METHOD 

ANALYZED BY 
ANALYZED ON 

DILUTION FACTOR 

Brown & Caldwell 
2710 Stemmons Frwy, 
D a l l a s , TX 75207 
Mr. Jack Cooper 

S o i l 
SB-12-15 
7032-21/WCNA-Hobbs 
6-FEB-1993 
EPA 8020 
HYL 
18-FEB-1993 
1 

1100 Tower N 

BTEX ANALYSIS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Benzene 2.0 pgAg < 2.0 pgAg 

Toluene 2.0 pgAg < 2.0 pgAg 

Ethyl benzene 2.0 pgAg < 2.0 pgAg 

Xylenes 2.0 pgAg < 2.0 pgAg 

QUALITY CONTROL DATA 

SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED 

BromofIuorobenzene(SS) 100 pgAg 106 * 

NDRC Laboratories, Inc. J h . , v < ^ f j f . ^ ^ d i M ^ t i f J fr. 
David R. Godwin, Ph.D. « 
Chief Executive O f f i c e r 
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NDRC LABORATORIES, INC. 

A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

DATE RECEIVED 10-FEB-1993 REPORT NUMBER 
REPORT DATE 

H93-863-3 
23-FEB-1993 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

DATE SAMPLED 
ANALYSIS METHOD 

ANALYZED BY 
ANALYZED ON 

DILUTION FACTOR 

Brown & Caldwell 
2710 Stemmons Frwy., 1100 Tower N 
D a l l a s , TX 75207 
Mr. Jack Cooper 

S o i l 
SB-12-15 
7032-21/WCNA-Hobbs 
6-FEB-1993 
EPA 8015 
YH 
17-FEB-1993 
1 

TRPH BY MODIFIED EPA 8015 (DIESEL) 

TEST REQUESTED DETECTION LIMIT RESULTS 

Total Petroleum Hydrocarbons 10 mg/Xg < 10 mg/Xg 

NDRC La b o r a t o r i e s , I n c . 
David R. Godwin, Ph.D. : 

Chief Executive O f f i c e r 



NDRC LABORATORIES, INC. 
A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

1 

DATE RECEIVED : 10-FEB-1993 REPORT NUMBER : H93-863-3 
REPORT DATE : 23-FEB-1993 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

DATE SAMPLED 

Brown & Caldwell 
2710 Stemmons Frwy., 1100 Tower N 
Dallas, TX 75207 
Mr. Jack Cooper 

So i l 
SB-12-15 
7032-21/WCNA-Hobbs 
6-FEB-1993 

MISCELLANEOUS ANALYSES 

TEST REQUESTED DETECTION LIMIT RESULTS 

Total Solids 1.0 % 86.6 % 

Analyzed using EPA 160.3 on 20-FEB-1993 by VYF 

NDRC Laboratories, Inc. JL'JL j f . M^rdi^f<^J fa 
David R. Godwin, Ph.D. 
Chief Executive O f f i c e r 

R i n m n i t i M I H i H H i V K H J ^ H H r l H ^ B H n P m 



NDRC LABORATORIES, INC. 
A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713)661-8150 

BEAUMONT DALLAS 

5 

FAX (713) 661-2661 

HOUSTON 

SUMMARY REPORT 

CLIENT : Brown & Caldwell 
PROJECT : 7032-21/WCNA-Hobbs 

JOB NUMBER 
REPORT DATE 

H93-863 
23-FEB-1993 

SAMPLE NO. ID MARKS MATRIX DATE SAMPLED 

1 SB-10-19 Soil 4-FEB-1993 

2 SB-11-7 Soil 4-FEB-1993 

3 SB-12-15 Soil 6-FEB-1993 

BTEX ANALYSIS, EPA 8020 i 2 3 

Benzene pgAg < 2.0 < 2.0 < 2.0 

Toluene pgAg < 2.0 < 2.0 < 2.0 

Ethyl benzene pgAg < 2.0 25.0 < 2.0 

Xylenes pgAg 10.0 260 < 2.0 

TCLP VOLATILE ORGANICS, EPA 8240 1 2 3 

Benzene mg/L < 0 01 < 0 01 -

Carbon tetrachloride mg/L < 0 01 < 0 01 -

Chlorobenzene mg/L < 0 01 < 0 01 -

Chloroform mg/L < 0 01 < 0 01 -

1,4-Dichlorobenzene mg/L < 0 01 < 0 01 -

1,2-Dichloroethane mg/L < 0 01 < 0 01 -

1,1-Dichloroethene mg/L < 0 01 < 0 01 -

Methyl ethyl ketone mg/L < 0 05 < 0 05 -

Tetrachloroethene mg/L < 0 01 < 0 01 -

Tr ichloroethene mg/L < 0 01 < 0 01 -

Vinyl chloride mg/L < 0 02 < 0 02 -

ikfiilHiilliliimw^itfiiWiMiil^ vmr*tmmmmiwwnrt*>i**mwr 
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NDRC LABORATORIES, INC. 
A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

SUMMARY REPORT 

CLIENT : Brown & Caldwell 
PROJECT : 7032-21/WCNA-Hobbs 

JOB NUMBER 
REPORT DATE 

H93-863 
23-FEB-1993 

SAMPLE NO. ID MARKS MATRIX DATE SAMPLED 

1 SB-10-19 Soil 4-FEB-1993 

2 SB-11-7 Soil 4-FEB-1993 

3 SB-12-15 Soil 6-FEB-1993 

TCLP EXTRACTABLE ORGANICS, EPA 8270 1 2 3 

o-Cresol mg/L < 0 08 < 0 08 -

m+p-Cresols mg/L < 0 08 < 0 08 -

2,4-Dinitrotoluene mg/L < 0 04 < 0 04 -

Hexachlorobenzene mg/L < 0 04 < 0 04 -

Hexachlorobutadiene mg/L < 0 04 < 0 04 -

Hexachloroethane mg/L < 0 04 < 0 04 -

Ni trobenzene mg/L < 0 04 < 0 04 -

Pentachlorophenol mg/L < 0 20 < 0 20 -

Pyr i d i ne mg/L < 0 04 < 0 04 -

2,4,5-Trichlorophenol mg/L < 0 04 < 0 04 -

2,4,6-Tr ichlorophenol mg/L < 0 04 < 0 04 -

TRPH BY MODIFIED EPA 8015 (DIESEL), 
EPA 8015 

1 2 3 

Total Petroleum Hydrocarbons mg/Kg < 10 297 < 10 



NDRC LABORATORIES, INC. 
A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

SUMMARY REPORT 

CLIENT : Brown & Caldwell 
PROJECT : 7032-21/WCNA-Hobbs 

JOB NUMBER 
REPORT DATE 

H93-863 
23-FEB-1993 

SAMPLE NO. ID MARKS MATRIX DATE SAMPLED 

1 SB-10-19 Soil 4-FEB-1993 

2 SB-11-7 Soil 4-FEB-1993 

3 SB-12-15 Soit 6-FEB-1993 

TCLP METALS 1 2 3 

Arsenic mg/L < 0 2 < 0 2 -

Bar ium mg/L 1 1 1 3 -

Cadmium mg/L < 0 01 < 0 01 -

Chromium mg/L < 0 050 < 0 050 -

Lead mg/L 0 030 0 050 -

Mercury mg/L < 0 001 < 0 001 -

Selenium mg/L < 0 2 < 0 2 -

Silver mg/L < 0 01 < 0 01 -

MISCELLANEOUS ANALYSES 1 2 3 

Total Solids % 75.3 94.3 86.6 

I,--—„...,„̂ _̂  — ^ ^ ' " ^ f f l B i H | t i i | > M I, iiiiiii ji, mi HI I r - ^ ^ T 



3F 

TCLP VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name:NDRC HOUSTON Contract:GCMS/VOA 

Lab Code: HPV0A1 Case No.: AD-76 SAS No.: 12345 SDG No.=930213 

Matrix Spike - EPA Sample No.: 93-863-2 

COMPOUND 

Vin y l Chloride 
1 ,1 -Dichloroethene_ 
Chloroform 

SPIKE 
ADDED 
(UQ/L > 

SAMPLE 
! CONCENTRATION! 

(ug/L ) 

1 ,2-Dichloroethane_ 
2-Butanone (MEK) 
T r i c h l o r o e t hene 
Benzene 
Carbon T e t r a c h l o r i d e _ 
Tetrachloroethene 
Chlorobenzene 
1,4-Dichlorobenzene 

I 00.00! 
100, 
100, 
100, 
100 
100 
100 
100, 
100, 
100, 
100 

00! 
00! 
00! 
00! 
00! 
00! 
00! 
00 ! 
00 ! 
00! 

.00! 

.00 ! 

.00 

.00 ! 

.00 

.00 ! 

.00! 

.00! 

.00! 

.00 

.00 ! 

MS 
7. 

! REC 

MS ! 
CONCENTRATION! 

(ug/L) ! 

89.59! 90 
94.25! 94 

112.45! 112 
106.48! 106 
87.43! 87 
95.75! 96 

100.29! 100 
104.10! 104 
93.09! 93 
98.33! 98 
93.96 1 94 

! QC 
!LIMITS! 

t ! REC. 

161-
161-
170-
170-
161-
! 70-
170-
170-
170-
170-
170-

125! 
125! 
125! 
125! 
125! 
125! 
125 
125! 
1 25! 
125! 
125! 

COMPOUND 

! SPIKE MSD MSD 
! ADDED CONCENTRATION! % 7. QC LIMITS 
! (ug/L) (ug/L) 1 REC * RPD t RPD ! REC. 

! 100. 00 95.83! 96 6 15 161-125 
! 100. 00 95.14! 95 1 15 161-125 
! 100. 00 113.42! 1 13 1 15 170-125 
i 100. 00 109.29! 109 3 15 170-125 
1 100. 00 83.36 ! 83 5 15 170-125 
! 100. 00 95.00! 95 1 15 170-125 
! 100. 00 101.50! 102 2 15 170-125 
! 100. 00 104.02 1 104 0 15 170-125 
! 100. 00 89.23! 89 4 15 170-125 
1 100. 00 99.99! 100 2 15 170-125 
! 100. 00 90.36I 90 4 15 170-125 

1 
1 

V i n y l Chloride 
1 ,1 -Dichloroethene_ 
Chloroform 
1 ,2-Dichloroethane_ 
2-Butanone (MEK) 
Trichloroethene 
Benzene 
Carbon. T e t r a c h l o r i d e . 
T e t r a c h l o r o e t hene 
Chlorobenzene 
1 ,4-Dichlorobenzene 

I 

t Column to be used t o f l a g recovery and RPD values w i t h an a s t e r i s k 
* Values outside of qc l i m i t s 

RPD: 0 out of 12 outside l i m i t s 
Spike Recovery: 0 out of 24 outside l i m i t s 

COMMENTS: 

FORM I I I SV-1 1/87 Rev, 



3E 
TCLP SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name:NDRC HOUSTON Contract:GCMS/SVOA 

Lab Code: HPBNA1 Case No.: AD-76 SAS No.: M.L. SDG No.: 930218 

Matrix Spike - EPA Sample No.: 93-B63-I 

SPIKE SAMPLE MS f 
1 MS ! QC 

ADDED CONCENTRATION CONCENTRATION! 7. 1LIMITS 

COMPOUND (ug/L ) (ug/L ) (ug/L ) 1 
I 

_ . 1 

REC #l REC. 

Pvr i d i ne 50. 00 0 00 1 9 42 ! 39 130-130 
2-Methvlphenol 50. 00 0 00 30 56 1 61 140-150 
3+4 Methvloheno1 100. 00 0 00 58 93 1 59 !40-150 
1 .4-Dichlorobenzene 50. 00 0 00 35 26 ! 71 140-150 
Ni trobenzene 50. 00 0 00 40 84! 82 !40-150 
Hexachloroethane 50. 00 0 00 35 45 ! 71 !40-150 
Hexachlorobutadiene 50. 00 0 00 44 23! 88 140-150 
2 ,4 ,6-Trichlorophenol 50. 00 0 00 50 15! 100 !40-150 
2 ,4 ..5-Trichlorophenol 50. 00 0 00 55 71 ! 1 1 1 140-150 
2 .4-Dinitrotoluene 50. 00 0 00 49 92 ! 1 00 140-150 
Hexachlorobenzene 50. 00 0 00 S2 07 ! 124 ! 40-150 
Pentachlorophenol 50. 00 0 .00 G4 .15! 1 28 120-130 

1 

SPIKE MSD MSD 
ADDED CONCENTRATION! 7. 7. QC LIMITS 

COMPOUND (ug/L) (ug/L ) i REC t RPD t RPD 1 REC. 
======================== ======= == ==========-=== 1 ====== ====== ===== =|====== 
Pyr i d i n e 50. 00 21 .67 1 43 10 40 130-130 
2-Methvlphenol 50. 00 29 .86 ! 60 2 40 140-150 
3+4 Methvlphenol 100. 00 54 . 16 ! 54 9 40 140-150 
1 .4-Dichlorobenzene 50. 00 40 .34 ! 81 1 3 40 !40-150 
Ni trobenzene 50. 00 45 .171 90 9 40 140-150 
Hexachloroethane 50. 00 42 .79! 86 1 9 40 140-150 
Hexachlorobutadiene 50. 00 52 .82 1 106 1 9 40 140-150 
2 .,4 ,6-Trichlorophenol 50. 00 70 .76 1 142 35 40 140-150 
2,4,5-Trichlorophenol 50. 00 73 .38 1 177 28 40 140-150 
2 .4-Di n i t r o t o l u e n e 50. 00 62 .92 1 126 23 40 140-150 
Hexachlorobenzene 50. 00 60 .55! 121 3 40 140-150 
Pentachlorophenol 50. 00 61 .79! 

1 
1 

124 4 40 120-130 
1 
1 

t Column to be used to fla g recovery and RPD values u i t h an asterisk 
* Values outside of qc l i m i t s 

RPD: 0 out of 12 outside l i m i t s 
Spike Recovery: 0 out of 24 outside l i m i t s 

COMMENTS: 

FORM I I I SV-1 1/87 Rev. 



NDRC LABORATORIES, INC. 
A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

DATE RECEIVED: 10-FEB-1993 REPORT NUMBER: H93-863:l-3 
REPORT DATE: 23-FEB-1993 

1 

SAMPLE SUBMITTED BY: 

ATTENTION: 

ANALYSIS: 
Technician: 

Sample Extracted: 
QC Extracted: 

Sample Analyzed: 
QC Analyzed: 

QC Sample Number: 
TCLP Leachate Date: 

ANALYSIS: 
Technician: 

Sample Extracted: 
QC Extracted: 

Sample Analyzed: 
QC Analyzed: 

QC Sample Number: 
TCLP Leachate Date: 

ANALYSIS 
Technician 

Sample Extracted 
QC Extr a c t e d 

Sample Analyzed 
QC Analyzed 

QC Sample Number 
TCLP Leachate Date 

ANALYSIS 
Technician 

Sample Ext r a c t e d 
QC Extr a c t e d 

Sample Analyzed 
QC Analyzed 

QC Sample Number 
TCLP Leachate Date 

Brown & Caldwell 

Mr. Jack Cooper 

LABORATORY ANALYSIS 
QUALITY CONTROL REPORT 

Benzene 
HYL 
18-FEB-1993 
18-FEB-1993 
18-FEB-1993 
18-FEB-1993 
863-1 

Toluene 
HYL 
18-FEB-1993 
18-FEB-1993 
18-FEB-1993 
18-FEB-1993 
863-1 

E t h y l benzene 
HYL 
18-FEB-1993 
18-FEB-1993 
18-FEB-1993 
18-FEB-1993 
863-1 

Xylenes 
HYL 
18-FEB-1993 
18-FEB-1993 
18-FEB-1993 
18-FEB-1993 
863-1 

Analysis Method 
E x t r a c t i o n Method 

MS/MSD RPD 
Average Spike Recovery 

D u p l i c a t e RPD 
Method Blank 
LCS Recovery 

TCLP Spike Recovery 

Analysis Method: 
E x t r a c t i o n Method: 

MS/MSD RPD: 
Average Spike Recovery: 

D u p l i c a t e RPD: 
Method Blank: 

. LCS Recovery: 
TCLP Spike Recovery: 

Analysis Method 
E x t r a c t i o n Method 

MS/MSD RPD 
Average Spike Recovery 

D u p l i c a t e RPD 
Method Blank 
LCS Recovery 

TCLP Spike Recovery 

Analysis Method 
E x t r a c t i o n Method 

MS/MSD RPD 
Average Spike Recovery 

D u p l i c a t e RPD 
Method Blank 
LCS Recovery 

TCLP Spike Recovery 

EPA 8020 
EPA 5030 
12% 
94% 

< 2.0 ug/Kg 
100% 

EPA 8020 
EPA 5030 
10% 
99% 

< 2.0 ug/Kg 
101% 

EPA 8020 
EPA 5030 
12% 
94% 

< 2.0 ug/Kg 
98% 

EPA 8020 
EPA 5030 
10% 
92% 

< 2.0 ug/Kg 
104% 

A NDRC La b o r a t o r i e s , I n c . 
David R. Godwin, Ph.D. 
Chief Executive O f f i c e r 

l i l i l l i l l l i l ^ 



NDRC LABORATORIES, INC. 
A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

DATE RECEIVED: 10-FEB-1993 REPORT NUMBER: 
REPORT DATE: 

H93-863:l-3 
23-FEB-1993 

SAMPLE SUBMITTED BY: 

ATTENTION: 

ANALYSIS 
Technician 

Sample Ext r a c t e d 
QC Ex t r a c t e d 

Sample Analyzed 
QC Analyzed 

QC Sample Number 
TCLP Leachate Date 

ANALYSIS: 
Technician: 

Sample Extracted: 
QC Extracted: 

Sample Analyzed: 
QC Analyzed: 

QC Sample Number: 
TCLP Leachate Date: 

ANALYSIS: 
Technician: 

Sample Extracted: 
QC Extracted: 

Sample Analyzed: 
QC Analyzed: 

QC Sample Number: 
TCLP Leachate Date: 

ANALYSIS: 
Technician: 

Sample Extracted: 
QC Extracted: 

Sample Analyzed: 
QC Analyzed: 

QC Sample Number: 
TCLP Leachate Date: 

Brown & Caldwell 

Mr. Jack Cooper 

LABORATORY ANALYSIS 
QUALITY CONTROL REPORT 

Silver-TCLP 
VLR 
16-FEB-1993 
16- FEB-1993 
17- FEB-1993 
17-FEB-1993 
948-1 
15- FEB-1993 

Arsenic-TCLP 
VLR 
16- FEB-1993 
16-FEB-1993 
16-FEB-1993 
16-FEB-1993 
948-1 
15- FEB-1993 

Barium-TCLP 
VLR 
16- FEB-1993 
16-FEB-1993 
16-FEB-1993 
16-FEB-1993 
948-1 
15- FEB-1993 

Cadmium-TCLP 
VLR 
16- FEB-1993 
16-FEB-1993 
16-FEB-1993 
16-FEB-1993 
948-1 
15-FEB-1993 

Analysis Method 
E x t r a c t i o n Method 

MS/MSD RPD 
Average Spike Recovery 

D u p l i c a t e RPD 
Method Blank 
LCS Recovery 

TCLP Spike Recovery 

Analysis Method 
E x t r a c t i o n Method 

MS/MSD RPD 
Average Spike Recovery 

D u p l i c a t e RPD 
Method Blank 
LCS Recovery 

TCLP Spike Recovery 

Analysis Method 
E x t r a c t i o n Method 

MS/MSD RPD 
Average Spike Recovery 

D u p l i c a t e RPD 
• Method Blank 
LCS Recovery 

TCLP Spike Recovery 

Analysis Method 
E x t r a c t i o n Method 

MS/MSD RPD 
Average Spike Recovery 

D u p l i c a t e RPD 
Method Blank 
LCS Recovery 

TCLP Spike Recovery 

EPA 6010 
EPA 1311/7760 

0% 
< 0.01 mg/L 
100% 
99% 

EPA 6010 
EPA 1311/3010 

0% 
< 0.2 
105% 
98% 

mg/L 

EPA 6010 
EPA 1311/3010 

0% 
< 0, 
98% 
97% 

1 mg/L 

EPA 6010 
EPA 1311/3010 

0% 
< 0.01 mg/L 
106% 
102% 

! m H f l f f i B 1 H B | H | I I H H | | n n B H | B 

NDRC La b o r a t o r i e s , I n c . .... ^ ' ^ y 

David R. Godwin, Ph.D. 
Chief Executive O f f i c e r 

n n r a » B i i i i a i e i n n n i 



NDRC LABORATORIES, INC. 
A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

DATE RECEIVED: 10-FEB-1993 REPORT NUMBER: H93~863:l-3 
REPORT DATE: 23-FEB-1993 

SAMPLE SUBMITTED BY: 

ATTENTION: 

ANALYSIS: 
Technician: 

Sample Extracted: 
QC Extracted: 

Sample Analyzed: 
QC Analyzed: 

QC Sample Number: 
TCLP Leachate Date: 

ANALYSIS: 
Technician: 

Sample Extracted: 
QC Extracted: 

Sample Analyzed: 
QC Analyzed: 

QC Sample Number: 
TCLP Leachate Date: 

ANALYSIS: 
Technician: 

Sample Extracted: 
QC Extracted: 

Sample Analyzed: 
QC Analyzed: 

QC Sample Number: 
TCLP Leachate Date: 

ANALYSIS: 
Technician: 

Sample Extracted: 
QC Extracted: 

Sample Analyzed: 
QC Analyzed: 

QC Sample Number: 
TCLP Leachate Date: 

Brown & Caldwell 

Mr. Jack Cooper 

LABORATORY ANALYSIS 
QUALITY CONTROL REPORT 

Chromium-TCLP 
VLR 
16-FEB-1993 
16-FEB-1993 
16-FEB-1993 
16- FEB-1993 
948-1 
15-FEB-1993 

Mercury-TLCP 
JAI 
17- FEB-1993 
17-FEB-1993 
17-FEB-1993 
17-FEB-1993 
944-6 
15- FEB-1993 

Lead-TCLP 
VLR 
16- FEB-1993 
16-FEB-1993 
16-FEB-1993 
16-FEB-1993 
948-1 
15- FEB-1993 

Selenium-TCLP 
VLR 
16- FEB-1993 
16-FEB-1993 
16-FEB-1993 
16-FEB-1993 
948-1 
15-FEB-1993 

Analysis Method 
E x t r a c t i o n Method 

MS/MSD RPD 
Average Spike Recovery 

D u p l i c a t e RPD 
Method Blank 
LCS Recovery 

TCLP Spike Recovery 

Analysis Method 
E x t r a c t i o n Method 

MS/MSD RPD 
Average Spike Recovery 

D u p l i c a t e RPD 
Method Blank 
LCS Recovery 

TCLP Spike Recovery 

Analysis Method 
E x t r a c t i o n Method 

MS/MSD RPD 
Average Spike Recovery 

D u p l i c a t e RPD 
Method Blank 
LCS Recovery 

TCLP Spike Recovery 

Analysis Method 
E x t r a c t i o n Method 

MS/MSD RPD 
Average Spike Recovery 

D u p l i c a t e RPD 
Method Blank 
LCS Recovery 

TCLP Spike Recovery 

EPA 6010 
EPA 1311/3010 

0% 
< 0.05 mg/L 
102% 
97% 

EPA 7470 
EPA 1311/7470 

0% 
< 0.001 mg/L 
90% 
95% 

EPA 6010 
EPA 1311/3010 

17% 
< 0.02 mg/L 
110% 
92% 

EPA 6010 
EPA 1311/3010 

0% 
< 0.2 mg/L 
105% 
107% 

NDRC Laboratories, Inc. J l ^ t ^ O s f . ^ ^ u ^ J 
David R. Godwin, Ph.D. 7 

Chief Executive O f f i c e r 

I t f t ' l h l lMMMWIM^ 



NDRC LABORATORIES, INC. 
A member o( Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713)661-8150 

BEAUMONT DALLAS 

FAX (713) 661-2661 

HOUSTON 

DATE RECEIVED: 10-FEB-1993 REPORT NUMBER: H93-863:l-3 
REPORT DATE: 23-FEB-1993 

SAMPLE SUBMITTED BY: 

ATTENTION: 

ANALYSIS: 
Technician: 

Sample Extracted: 
QC Extracted: 

Sample Analyzed: 
QC Analyzed: 

QC Sample Number: 
TCLP Leachate Date: 

Brown & Caldwell 

Mr. Jack Cooper 

LABORATORY ANALYSIS 
QUALITY CONTROL REPORT 

TPH .. 
YH 
12-FEB-1993 
12-FEB-1993 
16-FEB-1993 
16-FEB-1993 
831-3 

Analysis Method: 
Extraction Method: 

MS/MSD RPD: 
Average Spike Recovery: 

Duplicate RPD: 
Method Blank: 
LCS Recovery: 

TCLP Spike Recovery: 

EPA 8015 
EPA 3550 
10.6% 
132% 

< 10 mg/Kg 
147% 





NDRC LABORATORIES, INC. 
A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

DATE RECEIVED : 10-FEB-1993 REPORT NUMBER 
REPORT DATE 

H93-862-1 
4-MAR-1993 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

DATE SAMPLED 
ANALYSIS METHOD 

ANALYZED BY 
ANALYZED ON 

DILUTION FACTOR 

Brown & Caldwell 
2710 Stemmons Frwy., 1100 Tower N 
Dallas, TX 75207 
Mr. Jack Cooper 

Water 
MW-1 
WCNA Hobbs 
9-FEB-1993 
EPA 601 
MHT 
17-FEB-1993 
1 

PURGEABLE HALOCARBONS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Bromodichloromethane 1 .0 pg/L < 1 0 pg/L 

Bromoforrn 2 .0 pg/L . < 2 0 pg/L 

Bromomethane 12 .0 pg/L < 12 0 pg/L 

Carbon tetrachloride 2 .0 pgA < 2 .0 pg/L 

Chlorobenzene 3 .0 pgA < 3 .0 pg/L 

Chloroethane 6 .0 pg/L < 6 .0 pg/L 

2-Chloroethylvinyl ether 3 .0 pgA < 3 .0 pg/L 

Chloroform 1 .0 pgA < 1 .0 pg/L 

Chloromethane 5.0 pg/L < 5 .0 pg/L 

Dibromochtoromethane 1 .0 pg/L < 1 .0 pg/L 

1,2-Dichlorobenzene 2 .0 pg/L < 2 .0 pg/L 

1,3-Dichlorobenzene 4 .0 pg/L < 4 .0 pg/L 

1,4-D i chIorobenzene 3 .0 pgA < 3 .0 pg/L 

Dichlorodifluoromethane 20 .0 pgA < 20 .0 pg/L 

1,1-Dichloroethene 2 .0 pgA < 2 .0 pg/L 

1,2-Dichloroethane 3 .0 pg/L < 3 .0 pg/L 

1,1-Dichloroethane 1.0 pg/L 8 .0 pg/L 



NDRC LABORATORIES, INC. 
A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713)661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

REPORT NUMBER H93-862-1 PAGE 2 
ANALYSIS METHOD : EPA 601 

PURGEABLE HALOCARBONS 

TEST REQUESTED DETECTION LIMIT RESULTS 

trans-1,2-Dichloroethene 1.0 pg/L < 1.0 pg/L 

1,2-Dichloropropane 1.0 pg/L < 1.0 pg/L 

cis-1,3-Dichloropropene 2.0 pg/L < 2.0 pg/L 

trans-1,3-Dichloropropene 2.0 pg/L < 2.0 pg/L 

Methylene chloride 5.0 pg/L < 5.0 pg/L 

1,1,2,2-Tetrachloroethane 1.0 pg/L < 1.0 pg/L 

Tetrachloroethene 1-0 pg/L < 1.0 pg/L 

1,1,1-Tr ichloroethane 1.0 pg/L < 1.0 pg/L 

1,1,2-Tr ichloroethane 1.0 pg/L < 1.0 pg/L 

Tr ichloroethene 1.0 pg/L < 1.0 pg/L 

Tr ichIorofluoromethane 5.0 pg/L < 5.0 pg/L 

Vinyl chloride 5.0 pg/L < 5.0 pg/L 

QUALITY CONTROL DATA 

SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED 

1,2-Dibromoethane(SS) 50.0 pg/L 118 % 

NDRC Laboratories, Inc. M^^i^O i&-rrz&us~Cy~ j S«. 
David R. Godwin, Ph.D. v 

Chief Execu t ive O f f i c e r 

ummmMMmmmmmmm 



NDRC LABORATORIES, INC. 
A member ol Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713)661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

DATE RECEIVED : 10-FEB-1993 REPORT NUMBER 
REPORT DATE 

H93-862-1 
4-MAR-1993 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

DATE SAMPLED 
ANALYSIS METHOD 

ANALYZED BY 
ANALYZED ON 

DILUTION FACTOR 

Brown & Caldwell 
2710 Stemmons Frwy., 1100 Tower N 
D a l l a s , TX 75207 
Mr. Jack Cooper 

Water 
MW-1 
WCNA Hobbs 
9-FEB-1993 
EPA 602 
MHT 
19-FEB-1993 
100 

PURGEABLE AROMATICS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Benzene 200 P9/L 2100 pg/L 

Chlorobenzene 200 pg/L < 200 pg/L 

1,2-Dichlorobenzene 400 pg/L 420 pg/L 

1,3-D i chlorobenzene 400 pg/L < 400 pgA 

1,4-Dichlorobenzene 300 pg/L 580 pgA 

Ethyl benzene 200 pgA 1300 pg/L 

Toluene 200 pgA 6500 pg/L 

Xylenes 600 pg/L 7400 pg/L 

QUALITY CONTROL DATA 

SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED 

4-BROMOFLUOROBENZENE 50.0 pg/L 101 % 

NDRC La b o r a t o r i e s , Inc 
David R. Godwin, Ph.D. 
Chief Executive O f f i c e r 



NDRC LABORATORIES, INC. 
A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713)661-8150 

BEAUMONT DALLAS 

FAX (713) 661-2661 

HOUSTON 

DATE RECEIVED : 10-FEB-1993 REPORT NUMBER 
REPORT DATE 

H93-862-1 
4-MAR-1993 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

DATE SAMPLED 

Brown & Caldwell 
2710 Stemmons Frwy., 
Dallas, TX 75207 
Mr. Jack Cooper 

Water 
MW-1 
WCNA Hobbs 
9-FEB-1993 

1100 Tower N 

e 

TOTAL METALS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Silver 0.1 pg/L < 0.1 pg/L 

Dilution Factor : 1 
Prepared using EPA 7761 on 16-FEB-1993 by BR 
Analyzed using EPA 7761 on 18-FEB-1993 by KC 

Arsenic 1.0 pg/L 9.0 pg/L 

Dilut ion Factor : 1 
Prepared using EPA 7060 on 17-FEB-1993 by BR 
Analyzed using EPA 7060 on 19-N0V-1858 by KC 

Beryl Iium 0.1 pg/L < 0.1 pg/L 

Dilution Factor : 1 
Prepared using EPA 3020 on 17-FEB-1993 by BR 
Analyzed using EPA 6010 on 24-FEB-1993 by KC 

Cadmium 0.1 pg/L < 0.1 pg/L 

Dilution Factor : 1 
Prepared using EPA 3020 on 17-FEB-1993 by BR 
Analyzed using EPA 7131 on 25-FEB-1993 by KC 

Chromium 10 pg/L < 10 pg/L 

Dilution Factor : 1 
Prepared using EPA 3010 on 16-FEB-1993 by BR 
Analyzed using EPA 6010 on 17-FEB-1993 by VLR 

Copper 10 pg/L < 10 pg/L 

Dilution Factor : 1 
Prepared using EPA 3010 on 16-FEB-1993 by BR 
Analyzed using EPA 6010 on 17-FEB-1993 by VLR 

1 



NDRC LABORATORIES, INC. 
A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661-8150 • FAX (713) 661-2661 

HOUSTON BEAUMONT DALLAS 

REPORT NUMBER : H93-862-1 PAGE 2 

TOTAL METALS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Mercury 1.0 pg/L < 1.0 pg/L 

DiLution Factor : 1 
Prepared using EPA 7470 on 17-FEB-1993 by BR 
Analyzed using EPA 7470 on 18-FEB-1993 by KC 

Nickel 10 W/L < 10 pg/L 

Dilution Factor : 1 
Prepared using EPA 3010 on 16-FEB-1993 by BR 
Analyzed using EPA 6010 on 17-FEB-1993 by VLR 

Lead 1.0 pg/L 4.0 pg/L 

Dilution Factor : 1 
Prepared using EPA 3020 on 17-FEB-1993 by BR 
Analyzed using EPA 7421 on 18-N0V-1993 by KC 

Ant imony 50 pg/L < 50 pg/L 

Dilution Factor : 1 
Prepared using EPA 3010 on 16-FEB-1993 by BR 
Analyzed using EPA 6010 on 17-FEB-1993 by VLR 

Selenium 1.0 pg/L < 1.0 pg/L 

Dilution Factor : 1 
Prepared using EPA 7740 on 17-FEB-1993 by BR 
Analyzed using EPA 7740 on 19-FEB-1993 by KC 

Thai Iium 1 P9/L 8 pg/L 

Dilution Factor : 1 
Prepared using EPA 3020 on 17-FEB-1993 by BR 
Analyzed using EPA 7481 on 24-FEB-1993 by KC 

Zinc 2.0 pg/L 10.0 pg/L 

Dilution Factor : 1 
Prepared using EPA 3010 on 16-FEB-1993 by BR 
Analyzed using EPA 6010 on 17-FEB-1993 by VLR 

NDRC Laboratories, Inc. M$s/-t*gC' / f &rr?Uss-<.r j S*.. 
David R. Godwin, Ph.D. Z~ 
Chie f Execu t ive O f f i c e r 



NDRC LABORATORIES, INC. 
A member o( Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661 -8150 

BEAUMONT DALLAS 

FAX (713) 661-2661 

HOUSTON 

DATE RECEIVED 10-FEB-1993 REPORT NUMBER 
REPORT DATE 

H93-862-2 
4-MAR-1993 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

DATE SAMPLED 
ANALYSIS METHOD 

ANALYZED BY 
ANALYZED ON 

DILUTION FACTOR 

Brown & Caldwell 
2710 Stemmons Frwy. 
Dallas, TX 75207 
Mr. Jack Cooper 

Water 
MW-2 
WCNA Hobbs 
9-FEB-1993 
EPA 601 
MHT 
17-FEB-1993 
1 

1100 Tower N 

PURGEABLE HALOCARBONS 

TEST REQUESTED DETECTION LIMIT RESULTS 

BromodichIorometha ne 1.0 pg/L < 1 0 pg/L 

Bromoforrn 2.0 P9/L < 2 0 pg/L 

Bromomethane 12.0 pg/L < 12 0 pgA 

Carbon tetrachloride 2.0 pg/L < 2 0 pg/L 

Chlorobenzene 3.0 pg/L < 3 0 pg/L 

Chloroethane 6.0 pg/L < 6 0 pg/L 

2-Chloroethylvinyl ether 3.0 pg/L < 3 0 pgA 

Chloroform 1.0 pg/L < 1 .0 pg/L 

Chloromethane 5.0 pgA < 5 .0 pg/L 

Dibromochloromethane 1.0 pg/L < 1 .0 pg/L 

1,2-Dichlorobenzene 2.0 pg/L < 2 .0 pg/L 

1,3-Dichlorobenzene 4.0 pgA < 4 .0 pgA 

1,4-D i chIorobenzene 3.0 pg/L < 3 .0 pg/L 

Dichlorodifluoromethane 20.0 pg/L < 20.0 pg/L 

1,1-Dichloroethene 2.0 pgA < 2 .0 pgA 

1,2-Dichloroethane 3.0 pgA < 3 .0 pg/L 

1,1-Dichloroethane 1.0 pgA < 1 .0 pg/L 



NDRC LABORATORIES, INC. 
A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

REPORT NUMBER H93-862-2 PAGE 2 
ANALYSIS METHOD : EPA 601 

PURGEABLE HALOCARBONS 

TEST REQUESTED DETECTION LIMIT RESULTS 

trans-1,2-Dichloroethene 1.0 pg/L < 1.0 pg/L 

1,2-Dichloropropane 1.0 pg/L < 1.0 pg/L 

c i s-1,3-D i chloropropene 2.0 pg/L < 2.0 pg/L 

trans-1,3-Dichloropropene 2.0 pg/L < 2.0 pg/L 

Methylene chloride 5.0 pg/L < 5.0 pg/L 

1,1,2,2-Tetrachloroethane 1.0 pg/L < 1.0 pg/L 

Tetrachloroethene 1.0 pg/L < 1.0 pg/L 

1,1,1-Trichloroethane 1.0 pg/L < 1.0 pg/L 

1,1,2-Trichloroethane 1.0 pg/L < 1-0 pg/L 

Tr ichloroethene 1.0 pg/L < 1.0 pg/L 

Tr ichlorofluoromethane 5.0 pg/L < 5.0 pg/L 

Vinyl chloride 5.0 pg/L < 5.0 pg/L 

QUALITY CONTROL DATA 

SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED 

1,2-Dibromoethane(SS) 50.0 pg/L 86.0 % 

NDRC Laboratories, Inc, £)/3^/-t^U ^ ^frdc^c^j fr- ..s 
David R. Godwin, Ph.D. z 

Chief Executive O f f i c e r 

i i B | M H < t M | M | i | | | ^ ^ 



NDRC LABORATORIES, INC. 
A member o( Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713)661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

DATE RECEIVED 10-FEB-1993 REPORT NUMBER 
REPORT DATE 

H93-862-2 
4-MAR-1993 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

DATE SAMPLED 
ANALYSIS METHOD 

ANALYZED BY 
ANALYZED ON 

DILUTION FACTOR 

Brown & Caldwell 
2710 Stemmons Frwy., 1100 Tower N 
Dallas, TX 75207 
Mr. Jack Cooper 

Water 
MW-2 
WCNA Hobbs 
9-FEB-1993 
EPA 602 
MHT 
19-FEB-1993 
1 

PURGEABLE AROMATICS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Benzene 2 0 pg/L < 2.0 pg/L 

Chlorobenzene 2 0 pg/L < 2.0 pg/L 

1,2-Dichlorobenzene 4 0 pg/L < 4.0 pg/L 

1,3-Dichlorobenzene 4 0 pgA < 4.0 pg/L 

1,4-Dichlorobenzene 3 0 pgA < 3.0 pg/L 

Ethyl benzene 2 0 pgA < 2.0 pg/L 

Toluene 2 0 pg/L < 2.0 pg/L 

Xylenes 6 0 pg/L < 6.0 pgA 

QUALITY CONTROL DATA 

SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED 

4-BROMOFLUOROBENZENE 50.0 pg/L 112 X 

1 
NDRC Laboratories, Inc. ^d>^<^ &trd^>-c-*.J fr 

David R. Godwin, Ph.D. ~ 
Chief Executive O f f i c e r 

\ ^ m * j * - * ~ ~ ~ u > ~ m ~ - - ~ ~ , ,..„ 



NDRC LABORATORIES, INC. 
A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

DATE RECEIVED : 10-FEB-1993 REPORT NUMBER 
REPORT DATE 

H93-862-2 
4-MAR-1993 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

DATE SAMPLED 

Brown & Caldwell 
2710 Stemmons Frwy., 1100 Tower N 
Dallas, TX 75207 
Mr. Jack Cooper 

Water 
MW-2 
WCNA Hobbs 
9-FEB-1993 

TOTAL METALS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Silver 0.1 pg/L < 0.1 pg/L 

Dilution Factor : 1 
Prepared using EPA 7761 on 16-FEB-1993 by BR 
Analyzed using EPA 7761 on 18-FEB-1993 by KC 

Arsenic 1.0 pg/L 4.0 pg/L 

Dilution Factor : 1 
Prepared using EPA 7060 on 17-FEB-1993 by BR 
Analyzed using EPA 7060 on 19-N0V-1858 by KC 

Beryllium 0.1 pg/L < 0.1 pg/L 

Dilution Factor : 1 
Prepared using EPA 3020 on 17-FEB-1993 by BR 
Analyzed using EPA 6010 on 24-FEB-1993 by KC 

Cadmium 0.1 pg/L < 0.1 pg/L 

Dilution Factor : 1 
Prepared using EPA 3020 on 17-FEB-1993 by BR 
Analyzed using EPA 7131 on 25-FEB-1993 by KC 

Chromium 10 pg/L 12 pg/L 

Dilution Factor : 1 
Prepared using EPA 3010 on 16-FEB-1993 by BR 
Analyzed using EPA 6010 on 17-FEB-1993 by VLR 

Copper 10 pg/L < 10 pgA 

Dilution Factor : 1 
Prepared using EPA 3010 on 16-FEB-1993 by BR 
Analyzed using EPA 6010 on 17-FEB-1993 by VLR 



NDRC LABORATORIES, INC. 
A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

REPORT NUMBER H93-862-2 PAGE 2 

TOTAL METALS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Mercury 1.0 pg/L < 1.0 pg/L 

Dilution Factor : 1 
Prepared using EPA 7470 on 17-FEB-1993 by BR 
Analyzed using EPA 7470 on 18-FEB-1993 by KC 

Nickel 10 pg/L 12 pg/L 

Dilution Factor : 1 
Prepared using EPA 3010 on 16-FEB-1993 by BR 
Analyzed using EPA 6010 on 17-FEB-1993 by VLR 

Lead 1.0 pg/L 9.4 pg/L 

Dilution Factor : 1 
Prepared using EPA 3020 on 17-FEB-1993 by BR 
Analyzed using EPA 7421 on 18-FEB-1993 by KC 

Ant imony 50 pg/L < 50 pg/L 

Dilution Factor : 1 
Prepared using EPA 3010 on 16-FEB-1993 by BR 
Analyzed using EPA 6010 on 17-FEB-1993 by VLR 

Selenium 1.0 pg/L < 1.0 pg/L 

Dilution Factor : 1 
Prepared using EPA 7740 on 17-FEB-1993 by BR 
Analyzed using EPA 7740 on 19-FEB-1993 by KC 

Thallium 1 P9/L 12 pg/L 

Dilution Factor : 1 
Prepared using EPA 3020 on 17-FEB-1993 by BR 
Analyzed using EPA 7481 on 24-FEB-1993 by KC 

Zinc 2.0 pg/L 28.0 pg/L 

Dilution Factor : 1 
Prepared using EPA 3010 on 16-FEB-1993 by BR 
Analyzed using EPA 6010 on 17-FEB-1993 by VLR 

I NDRC Laboratories, Inc. M ^ A ^ ^ C i f & ^ 7 ^ u < ^ fr>,^ 
David R. Godwin, Ph.D. z 

Chief Executive O f f i c e r 

1 



NDRC LABORATORIES, INC. 
A member ol Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

DATE RECEIVED 10-FEB-1993 REPORT NUMBER 
REPORT DATE 

H93-862-3 
4-MAR-1993 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

DATE SAMPLED 
ANALYSIS METHOD 

ANALYZED BY 
ANALYZED ON 

DILUTION FACTOR 

Brown & Caldwell 
2710 Stemmons Frwy., 1100 Tower N 
Dallas, TX 75207 
Mr. Jack Cooper 

Water 
MW-3 
WCNA Hobbs 
9-FEB-1993 
EPA 601 
MHT 
17-FEB-1993 
1 

1 

PURGEABLE HALOCARBONS 

TEST REQUESTED DETECTION LIMIT RESULTS 

BromodichIoromethane 1.0 pg/L < 1.0 pg/L 

Bromoforrn 2.0 pgA < 2.0 pgA 

Bromomethane 12.0 pgA < 12.0 pg/L 

Carbon tetrachloride 2.0 pgA < 2.0 pgA 

Chlorobenzene 3.0 pgA < 3.0 pg/L 

Chloroethane 6.0 pg/L < 6.0 pgA 

2-Chloroethylvinyl ether 3.0 pgA < 3.0 pg/L 

Chloroform 1.0 pgA < 1.0 pg/L 

Chloromethane 5.0 pgA < 5.0 pgA 

Dibromochloromethane 1.0 pgA < 1.0 pg/L 

1,2-Dichlorobenzene 2.0 pg/L < 2.0 pg/L 

1,3-Dichlorobenzene 4.0 pg/L < 4.0 pgA 

1,4-Dichlorobenzene 3.0 pgA < 3.0 pgA 

Dichlorodifluoromethane 20.0 pgA < 20.0 pgA 

1,1-Dichloroethene 2.0 pgA < 2.0 pgA 

1,2-Dichloroethane 3.0 pg/L < 3.0 pg/L 

1,1-Dichloroethane 1.0 pgA < 1.0 pgA 

I H H H B H i m B H n H S I B H l I ^ H m K a r 



NDRC LABORATORIES, INC. 
A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713)661-8150 • FAX (713) 661-2661 
BEAUMONT DALLAS HOUSTON 

REPORT NUMBER 
ANALYSIS METHOD 

H93-862-3 
EPA 601 

PAGE 2 

PURGEABLE HALOCARBONS 

TEST REQUESTED DETECTION LIMIT RESULTS 

trans-1,2-Dichloroethene 1.0 pg/L < 1.0 pg/L 

1,2-Dichloropropane 1-0 pg/L < 1.0 pg/L 

cis-1,3-Dichloropropene 2.0 pg/L < 2.0 pg/L 

trans-1,3-Dichloropropene 2.0 pg/L < 2.0 pg/L 

Methylene chloride 5.0 pg/L < 5.0 pg/L 

1,1,2,2-Tetrachloroethane 1.0 pg/L < 1.0 pg/L 

Tetrachloroethene 1.0 pg/L < 1.0 pg/L 

1,1,1-Trichloroethane 1.0 pg/L < 1.0 pg/L 

1,1,2-Tr ichloroethane 1.0 pg/L < 1.0 pg/L 

Trichloroethene 1-0 pg/L < 1.0 pg/L 

Tr i chlorofluorome thane 5.0 pg/L < 5.0 pg/L 

Vinyl chloride 5.0 pg/L < 5.0 pg/L 

QUALITY CONTROL DATA 

SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED 

1,2-Dibromoethane(SS) 50.0 pg/L 98.0 * 

NDRC Laboratories, Inc. ^̂ 2̂>̂ ŵ ĝ - >̂rr̂<î--cr-r«̂  
David R. Godwin, Ph.D. Z~ 
Chief Executive O f f i c e r 

J ^ . — „ , 



4^- NDRC LABORATORIES, INC. 
A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

DATE RECEIVED 10-FEB-1993 REPORT NUMBER 
REPORT DATE 

H93-862-3 
4-MAR-1993 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

DATE SAMPLED 
ANALYSIS METHOD 

ANALYZED BY 
ANALYZED ON 

DILUTION FACTOR 

Brown & Caldwell 
2710 Stemmons Frwy., 1100 Tower N 
Dallas, TX 75207 
Mr. Jack Cooper 

Water 
MW-3 
WCNA Hobbs 
9-FEB-1993 
EPA 602 
MHT 
19-FEB-1993 
5 

PURGEABLE AROMATICS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Benzene 10.0 pg/L 130 pg/L 

Chlorobenzene 10.0 pg/L < 10.0 pg/L 

1,2-Dichlorobenzene 20.0 pg/L < 20.0 pg/L 

1,3-Dichlorobenzene 20.0 pg/L < 20.0 pg/L 

1,4-Dichlorobenzene 15.0 pg/L < 15.0 pg/L 

Ethyl benzene 10.0 pg/L < 10.0 pg/L 

Toluene 10.0 pg/L < 10.0 pg/L 

Xylenes 30.0 pg/L 190 pg/L 

QUALITY CONTROL DATA 

SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED 

4-BROMOFLUOROBENZENE 50.0 pgA 101 % 

NDRC Laboratories, Inc, MZ^<^C i f fe*rvh^c?-J fr • 
David R. Godwin, Ph.D. 5 

Chief Executive O f f i c e r 

IWi l lWlHi i i i l l l l iMl i iB i i f l l iMi^ 



NDRC LABORATORIES, INC. 
A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661-8150 

BEAUMONT DALLAS 

FAX (713) 661-2661 

HOUSTON 

1 

DATE RECEIVED : 23-FEB-1993 REPORT NUMBER 
REPORT DATE 

H93-1127-1 
9-MAR-1993 

1 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

DATE SAMPLED 

Brown & Caldwell 
2710 Stemmons Frwy., 1100 Tower N 
Dallas, TX 75207 
Mr. Jack Cooper 

Water 
MW-3 
WCNA Hobbs 
9-FEB-1993 

TOTAL METALS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Silver 0.1 P9/L 0 2 pg/L 

Dilut ion Factor : 1 
Prepared using EPA 7761 
Analyzed using EPA 7761 

on 2-MAR-1993 by BR 
on 8-MAR-1993 by KC 

Arsenic 1.0 pg/L 2 6 pg/L 

Dilution Factor : 1 
Prepared using EPA 7060 
Analyzed using EPA 7060 

on 25-FEB-1993 by RGR 
on 1-MAR-1993 by KC 

Beryllium 0.1 pg/L 0 8 pg/L 

Dilution Factor : 1 
Prepared using EPA 3020 
Analyzed using EPA 6010 

on 25-FEB-1993 by RGR 
on 4-MAR-1993 by KC 

Cadmium 0.1 pg/L < 0 1 pg/L 

Dilution Factor : 1 
Prepared using EPA 3020 on 25-FEB-1993 by RGR 
Analyzed using EPA 7131 on 4-MAR-1993 by KC 

Chromium 10 pgA < 10 pg/L 

Dilution Factor : 1 
Prepared using EPA 3010 on 25-FEB-1993 by RGR 
Analyzed using EPA 6010 on 25-FEB-1993 by VLR 

Copper 10 pg/L < 10 pg/L 

Dilution Factor : 1 
Prepared using EPA 3010 
Analyzed using EPA 6010 

on 25-FEB-1993 by RGR 
on 25-FEB-1993 by VLR 

l iUl i i l l l iMii lWiKli l i l t l 



NDRC LABORATORIES, INC. 
A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

REPORT NUMBER : H93-1127-1 PAGE 2 

TOTAL METALS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Mercury 1.0 pg/L < 1.0 pg/L 

Dilution Factor : 1 
Prepared using EPA 7470 on 25-FEB-1993 by RGR 
Analyzed using EPA 7470 on 2-MAR-1993 by KC 

Nickel 10 pg/L < 10 pg/L 

Dilution Factor : 1 
Prepared using EPA 3010 on 25-FEB-1993 by RGR 
Analyzed using EPA 6010 on 25-FEB-1993 by VLR 

Lead 1.0 pg/L < 1.0 pg/L 

Dilution Factor : 1 
Prepared using EPA 3020 on 25-FEB-1993 by RGR 
Analyzed using EPA 7421 on 1-MAR-1993 by KC 

Ant imony 50 pg/L < 50 pg/L 

Dilution Factor : 1 
Prepared using EPA 3010 on 25-FEB-1993 by RGR 
Analyzed using EPA 6010 on 25-FEB-1993 by VLR 

Selenium 1.0 pg/L < 1.0 pg/L 

Dilut ion Factor : 1 
Prepared using EPA 7740 on 25-FEB-1993 by RGR 
Analyzed using EPA 7740 on 26-FEB-1993 by KC 

Thallium 1 pg/L 8 pg/L 

Dilut ion Factor : 1 
Prepared using EPA 3020 on 25-FEB-1993 by RGR 
Analyzed using EPA 7481 on 2-MAR-1993 by KC 

Zinc 2-0 pg/L 16.0 pgA 

Dilut ion Factor : 1 
Prepared using EPA 3010 on 25-FEB-1993 by RGR 
Analyzed using EPA 6010 on 25-FEB-1993 by VLR 

NDRC Laboratories, Inc. Z ^ 7 ^ ' ^ &^s.^-«.J 
David R. Godwin, Ph.D. ^ 
Chief Executive O f f i c e r 

1 
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4 NDRC LABORATORIES, INC. 
A member ol Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713)661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

DATE RECEIVED : 10-FEB-1993 REPORT NUMBER 
REPORT DATE 

H93-862-4 
4-MAR-1993 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

DATE SAMPLED 
ANALYSIS METHOD 

ANALYZED BY 
ANALYZED ON 

DILUTION FACTOR 

Brown & Caldwell 
2710 Stemmons Frwy., 1100 Tower N 
Dallas, TX 75207 
Mr. Jack Cooper 

Water 
MW-4 
WCNA Hobbs 
9-FEB-1993 
EPA 601 
MHT 
17-FEB-1993 
1 

PURGEABLE HALOCARBONS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Bromodichloromethane 1.0 pg/L < 1.0 pg/L 

Bromoforrn 2.0 pg/L < 2.0 pg/L 

Bromomethane 12.0 pg/L < 12.0 pg/L 

Carbon tetrachloride 2.0 pg/L < 2.0 pg/L 

Chlorobenzene 3.0 pg/L < 3.0 pg/L 

Chloroethane 6.0 pg/L < 6.0 pg/L 

2-Chloroethylvinyl ether 3.0 pgA < 3.0 pg/L 

Chloroform 1.0 pg/L < 1.0 pg/L 

Chloromethane 5.0 pg/L < 5.0 pg/L 

D i bromochlorome t hane 1.0 pg/L < 1.0 pg/L 

1,2-D i chlorobenzene 2.0 pg/L < 2.0 pg/L 

1,3-D i chlorobenzene 4.0 pg/L < 4.0 pg/L 

1,4-Dichlorobenzene 3.0 pg/L < 3.0 pg/L 

Dichlorodifluoromethane 20.0 pg/L < 20.0 pg/L 

1,1-Dichloroethene 2.0 pg/L < 2.0 pg/L 

1,2-Dichloroethane 3.0 pg/L 48.0 pg/L 

1,1-Dichloroethane 1.0 pg/L < 1.0 pg/L 



NDRC LABORATORIES, INC. 
A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

REPORT NUMBER 
ANALYSIS METHOD 

H93-862-4 
EPA 601 

PAGE 2 

PURGEABLE HALOCARBONS 

TEST REQUESTED DETECTION LIMIT RESULTS 

trans-1,2-Dichloroethene 1.0 pgA < 1.0 pgA 

1,2-Dichloropropane 1 -0 pgA < 1.0 pgA 

cis-1,3-Dichloropropene 2.0 pgA < 2.0 pgA 

trans-1,3-Dichloropropene 2.0 pgA < 2.0 pgA 

Methylene chloride 5.0 pgA < 5.0 pgA 

1,1,2,2-Tetrachloroethane 1.0 pgA < 1.0 pgA 

Tetrachloroethene 1.0 pgA < 1.0 pgA 

1,1,1-Tr ichloroethane 1.0 pgA < 1.0 pgA 

1,1,2-Trichloroethane 1.0 pgA < 1.0 pgA 

Trichloroethene 1.0 pgA < 1.0 pgA 

Trichlorofluoromethane 5.0 pgA < 5.0 pgA 

Vinyl chloride 5.0 pgA < 5.0 pgA 

QUALITY CONTROL DATA 

SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED 

1,2-Dibromoethane(SS) 50.0 pgA 144 * * 

* Interference matrix effect 

NDRC Laboratories, Inc. 
David R. Godwin, Ph.D. 3 
Chief Executive O f f i c e r 

1 



NDRC LABORATORIES, INC. 
A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

DATE RECEIVED : 10-FEB-1993 REPORT NUMBER 
REPORT DATE 

H93-862-4 
4-MAR-1993 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

DATE SAMPLED 
ANALYSIS METHOD 

ANALYZED BY 
ANALYZED ON 

DILUTION FACTOR 

Brown & Caldwell 
2710 Stemmons Frwy., 
Dallas, TX 75207 
Mr. Jack Cooper 

Water 
MW-4 
WCNA Hobbs 
9-FEB-1993 
EPA 602 
MHT 
19-FEB-1993 
100 

1100 Tower N 

PURGEABLE AROMATICS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Benzene 200 pg/L 5200 pg/L 

Chlorobenzene 200 pg/L < 200 pg/L 

1,2-Dichlorobenzene 400 pg/L < 400 pg/L 

1,3-Dichlorobenzene 400 pgA < 400 pg/L 

1,4-Dichlorobenzene 300 pg/L 570 pg/L 

Ethyl benzene 200 pgA 2200 pg/L 

Toluene 200 pg/L 15000 pg/L 

Xylenes 600 pg/L 10000 pg/L 

QUALITY CONTROL DATA 

SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED 

4-BROMOFLUOROBENZENE 50.0 pg/L 99.0 % 

NDRC Laboratories, Inc. 
David R. Godwin, Ph.D. 3 
Chief Executive O f f i c e r 

H H n n m n i n e B m a i m i i ^ H H i B P H H i 



NDRC LABORATORIES, INC. 
A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

DATE RECEIVED : 10-FEB-1993 REPORT NUMBER : H93-862-4 
REPORT DATE : 2 2-MAR-1993 

SAMPLE SUBMITTED BY : Brown & Caldwell 
ADDRESS : 2710 Stemmons Frwy., 1100 Tower N 

: D a l l a s , TX 75207 
ATTENTION : Mr. Jack Cooper 

SAMPLE MATRIX : Water 
ID MARKS : MW-4 
PROJECT : WCNA Hobbs 

DATE SAMPLED : 9-FEB-1993 

TOTAL METALS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Silver 0 1 P9/L < 0 1 pg/L 

Dilut ion Factor : 1 
Prepared using EPA 7761 
Analyzed using EPA 7761 

on 
on 

16-FEB-1993 by BR 
18-FEB-1993 by KC 

Arsenic 1 0 pg/L 10 0 pg/L 

Dilution Factor : 1 
Prepared using EPA 7060 
Analyzed using EPA 7060 

on 
on 

17-FEB-1993 by BR 
19-N0V-1858 by KC 

Beryl Iium 0 1 pg/L < 0 1 pg/L 

Dilut ion Factor : 1 
Prepared using EPA 3020 
Analyzed using EPA 6010 

on 
on 

17-FEB-1993 by BR 
24-FEB-1993 by KC 

Cadmium 0 1 pg/L 0 7 pg/L 

Dilution Factor : 1 
Prepared using EPA 3020 on 
Analyzed using EPA 7131 on 

17-FEB-1993 by BR 
25-FEB-1993 by KC 

Chromium 10 pg/L 20 pg/L 

Dilution Factor : 1 
Prepared using EPA 3010 on 
Analyzed using EPA 6010 on 

16- FEB-1993 by BR 
17- FEB-1993 by VLR 

Copper 10 pg/L < 10 pg/L 

Dilut ion Factor : 1 
Prepared using EPA 3010 on 16-FEB-1993 by BR 
Analyzed using EPA 6010 on 17-FEB-1993 by VLR 



NDRC LABORATORIES, INC. 
A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713)661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

REPORT NUMBER H93-862-4 PAGE 2 

TOTAL METALS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Mercury 1 0 P9/L < 1 0 P9/L 

Dilut ion Factor : 1 
Prepared using EPA 7470 
Analyzed using EPA 7470 

on 
on 

17- FEB-1993 by BR 
18- FEB-1993 by KC 

Nickel 10 pg/L 15 pg/L 

Dilut ion Factor : 1 
Prepared using EPA 3010 
Analyzed using EPA 6010 

on 
on 

16- FEB-1993 by BR 
17- FEB-1993 by VLR 

Lead 1 0 pg/L 3 5 pg/L 

Dilution Factor : 1 
Prepared using EPA 3020 
Analyzed using EPA 7421 

on 
on 

17- FEB-1993 by BR 
18- FEB-1993 by KC 

Ant imony 50 pg/L < 50 pg/L 

Dilut ion Factor : 1 
Prepared using EPA 3010 
Analyzed using EPA 6010 

on 
on 

16- FEB-1993 by BR 
17- FEB-1993 by VLR 

Selenium 1 0 pg/L < 1 0 pg/L 

Dilution Factor : 1 
Prepared using EPA 7740 on 
Analyzed using EPA 7740 on 

17-FEB-1993 by BR 
19-FEB-1993 by KC 

Thai Iium 1 pg/L 8 pg/L 

Dilution Factor : 1 
Prepared using EPA 3020 
Analyzed using EPA 7481 

on 
on 

17-FEB-1993 by BR 
24-FEB-1993 by KC 

Zinc 2 0 pg/L 20 0 pg/L 

Dilution Factor : 1 
Prepared using EPA 3010 
Analyzed using EPA 6010 

on 
on 

16- FEB-1993 by BR 
17- FEB-1993 by VLR 

I NDRC L a b o r a t o r i e s , i n c . / ) A . , J ^ , f . i i ^ A ^ J / -

1 
David R. Godwin, Ph.D. 
Chief Executive O f f i c e r 

liHi 



NDRC LABORATORIES, INC. 
A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713)661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

DATE RECEIVED 10-FEB-1993 REPORT NUMBER 
REPORT DATE 

H93-862-5 
4-MAR-1993 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

DATE SAMPLED 
ANALYSIS METHOD 

ANALYZED BY 
ANALYZED ON 

DILUTION FACTOR 

Brown & Caldwell 
2710 Stemmons Frwy., 1100 Tower N 
Dallas, TX 75207 
Mr. Jack Cooper 

Water 
MW-5 
WCNA Hobbs 
9-FEB-1993 
EPA 601 
MHT 
17-FEB-1993 
1 

PURGEABLE HALOCARBONS 

TEST REQUESTED DETECTION LIMIT RESULTS 

BromodichLoromethane 1.0 pgA < 1.0 pg/L 

Bromoforrn 2.0 pg/L < 2.0 pgA 

Bromomethane 12.0 pgA < 12.0 pg/L 

Carbon tetrachloride 2.0 pg/L < 2.0 pgA 

Chlorobenzene 3.0 pg/L < 3.0 pgA 

Chloroethane 6.0 pg/L < 6.0 pg/L 

2-Chloroethylvinyl ether 3.0 pg/L < 3.0 pg/L 

Chloroform 1.0 pg/L < 1.0 pg/L 

Chloromethane 5.0 pg/L < 5.0 pg/L 

Dibromochloromethane 1.0 pg/L < 1.0 pg/L 

1,2-Dichlorobenzene 2.0 pg/L < 2.0 pg/L 

1,3-Dichlorobenzene 4.0 pg/L < 4.0 pgA 

1,4-Dichlorobenzene 3.0 pgA < 3.0 pgA 

Dichlorod i fluorome thane 20.0 pg/L < 20.0 pg/L 

1,1-Dichloroethene 2.0 pg/L < 2.0 pg/L 

1,2-Dichloroethane 3.0 pg/L < 3.0 pg/L 

1,1-Dichloroethane 1.0 pgA < 1.0 pg/L 



NDRC LABORATORIES, INC. 
A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

REPORT NUMBER 
ANALYSIS METHOD 

H93-862-5 
EPA 601 

PAGE 2 

PURGEABLE HALOCARBONS 

TEST REQUESTED DETECTION LIMIT RESULTS 

trans-1,2-Dichloroethene 1.0 pg/L < 1.0 pg/L 

1,2-Dichloropropane 1.0 pg/L < 1.0 pg/L 

cis-1,3-Dichloropropene 2.0 pg/L < 2.0 pg/L 

trans-1,3-Dichloropropene 2.0 pg/L < 2.0 pg/L 

Methylene chloride 5.0 pg/L < 5.0 pg/L 

1,1,2,2-Tetrachloroethane 1.0 pg/L < 1.0 pg/L 

Tetrachloroethene 1.0 pgA < 1.0 pg/L 

1,1,1-Tr ichloroethane 1.0 pg/L < 1 -0 pg/L 

1,1,2-Trichtoroethane 1.0 pg/L < 1.0 pg/L 

Trichloroethene 1.0 pg/L < 1.0 pg/L 

Tr i chIorof t uorome t hane 5.0 pg/L < 5.0 pg/L 

Vinyl chloride 5.0 pg/L < 5.0 pg/L 

QUALITY CONTROL DATA 

SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED 

1,2-Dibromoethane(SS) 50.0 pg/L 109 % 

NDRC Laboratories, Inc. Jjflsfs-tifL' / f h^rd^-c^-J fr-* 
David R. Godwin, Ph.D. 3 
Chief Executive Off icer 

IHMiiMHiniil inmnum 'mimmmtwmtimmmnmimmmmmmmr 



NDRC LABORATORIES, INC. 
A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713)661-8150 

BEAUMONT DALLAS 

FAX (713) 661-2661 

HOUSTON 

DATE RECEIVED 10-FEB-1993 REPORT NUMBER 
REPORT DATE 

H93-862-5 
4-MAR-1993 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

DATE SAMPLED 
ANALYSIS METHOD 

ANALYZED BY 
ANALYZED ON 

DILUTION FACTOR 

Brown & Caldwell 
2710 Stemmons Frwy., 
Dallas, TX 75207 
Mr. Jack Cooper 

Water 
MW-5 
WCNA Hobbs 
9-FEB-1993 
EPA 602 
MHT 
19-FEB-1993 
1 

1100 Tower N 

PURGEABLE AROMATICS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Benzene 2.0 P9/L < 2.0 pg/L 

Chlorobenzene 2.0 pg/L < 2.0 pg/L 

1,2-Dichlorobenzene 4.0 pg/L < 4.0 pg/L 

1,3-Dichlorobenzene 4.0 pg/L < 4.0 pg/L 

1,4-Dichlorobenzene 3.0 pg/L < 3.0 pg/L 

Ethyl benzene 2.0 pgA < 2.0 pg/L 

Toluene 2.0 pg/L < 2.0 pg/L 

Xylenes 6.0 pg/L < 6.0 pg/L 

QUALITY CONTROL DATA 

SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED 

4-BROMOFLUOROBENZENE 50.0 pg/L 99.0 

NDRC Laboratories, Inc. 
David R. Godwin, Ph.D. 
Chief Executive O f f i c e r 

• n m n m i i i n i B 



NDRC LABORATORIES, INC. 
A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

DATE RECEIVED 23-FEB-1993 REPORT NUMBER 
REPORT DATE 

H93-1127-2 
9-MAR-1993 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

DATE SAMPLED 

Brown & Caldwell 
2710 Stemmons Frwy., 1100 Tower N 
Dallas, TX 75207 
Mr. Jack Cooper 

Water 
MW-5 
WCNA Hobbs 
9-FEB-1993 

TOTAL METALS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Si lver 0.1 pg/L 0.8 pg/L 

Dilution Factor : 1 
Prepared using EPA 7761 on 2-MAR-1993 by BR 
Analyzed using EPA 77'61 on 8-MAR-1993 by KC 

Arsenic 1.0 pg/L 2.3 pg/L 

Dilution Factor : 1 
Prepared using EPA 7060 on 25-FEB-1993 by RGR 
Analyzed using EPA 7060 on 1-MAR-1993 by KC 

Beryllium 0.1 pg/L 2-0 pg/L 

Dilution Factor : 1 
Prepared using EPA 3020 on 25-FEB-1993 by RGR 
Analyzed using EPA 6010 on 4-MAR-1993 by KC 

Cadmium 0.1 pg/L < 0.1 pg/L 

Dilution Factor : 1 
Prepared using EPA 3020 on 25-FEB-1993 by RGR 
Analyzed using EPA 7131 on 4-MAR-1993 by KC 

Chromium 10 pg/L < 10 pg/L 

Dilution Factor : 1 
Prepared using EPA 3010 on 25-FEB-1993 by RGR 
Analyzed using EPA 6010 on 25-FEB-1993 by VLR 

Copper 10 pg/L < 10 pg/L 

Dilution Factor : 1 
Prepared using EPA 3010 on 25-FEB-1993 by RGR 
Analyzed using EPA 6010 on 25-FEB-1993 by VLR 



NDRC LABORATORIES, INC. 
A member o( Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661-8150 

BEAUMONT DALLAS 

FAX (713) 661-2661 

HOUSTON 

REPORT NUMBER : H93-1127-2 PAGE 2 

TOTAL METALS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Mercury 1 .0 P9/L < 1 0 pg/L 

Dilution Factor : 1 
Prepared using EPA 7470 on 25-FEB-1993 by RGR 
Analyzed using EPA 7470 on 2-MAR-1993 by KC 

Nickel 10 pg/L < 10 pg/L 

Dilut ion Factor : 1 
Prepared using EPA 3010 
Analyzed using EPA 6010 

on 
on 

25-FEB-1993 by RGR 
25-FE8-1993 by VLR 

Lead 1 .0 pg/L 1 8 pg/L 

Dilut ion Factor : 1 
Prepared using EPA 3020 
Analyzed using EPA 7421 

on 
on 

25-FEB-1993 by RGR 
1-MAR-1993 by KC 

Ant imony 50 pg/L < 50 pg/L 

Dilut ion Factor : 1 
Prepared using EPA 3010 
Analyzed using EPA 6010 

on 
on 

25-FEB-1993 by RGR 
25-FEB-1993 by VLR 

Selenium 1 .0 pg/L < 1 0 pg/L 

Dilution Factor : 1 
Prepared using EPA 7740 
Analyzed using EPA 7740 

on 
on 

25- FEB-1993 by RGR 
26- FEB-1993 by KC 

Thai Iium 1 pg/L 1 pg/L 

Dilution Factor : 1 
Prepared using EPA 3020 
Analyzed using EPA 7481 

on 
on 

25-FEB-1993 by RGR 
2-MAR-1993 by KC 

Zinc 2 .0 pg/L 14 0 pg/L 

Dilution Factor : 1 
Prepared using EPA 3010 
Analyzed using EPA 6010 

on 
on 

25-FEB-1993 by RGR 
25-FEB-1993 by VLR 

NDRC Laboratories, Inc. 
~ •' " PTv David R. Godwin, Ph.D. 

Chief Executive O f f i c e r 

l l l l i i l l l i l r i i i t t l i l i l lHiBl i 



NDRC LABORATORIES, INC. 
A member o( Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

DATE RECEIVED 10-FEB-1993 REPORT NUMBER 
REPORT DATE 

H93-862-6 
4-MAR-1993 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

DATE SAMPLED 
ANALYSIS METHOD 

ANALYZED BY 
ANALYZED ON 

DILUTION FACTOR 

Brown & Caldwell 
2710 Stemmons Frwy., 1100 Tower N 
Dallas, TX 75207 
Mr. Jack Cooper 

Water 
MW-6 
WCNA Hobbs 
9-FEB-1993 
EPA 601 
MHT 
17-FEB-1993 
1 

PURGEABLE HALOCARBONS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Bromodichloromethane 1.0 w/L < 1.0 pg/L 

Bromoforrn 2.0 pg/L < 2.0 pg/L 

Bromomethane 12.0 pg/L < 12.0 pg/L 

Carbon tetrachloride 2.0 pgA < 2.0 pg/L 

Chlorobenzene 3.0 pgA < 3.0 pg/L 

Chloroethane 6.0 pg/L < 6.0 pg/L 

2-Chloroethylvinyl ether 3.0 pg/L < 3.0 pg/L 

Chloroform 1.0 pg/L < 1.0 pg/L 

Chloromethane 5.0 pg/L < 5.0 pg/L 

DibromochIoromethane 1.0 pg/L < 1.0 pg/L 

1,2-Dichlorobenzene 2.0 pg/L < 2.0 pgA 

1,3-Dichlorobenzene 4.0 pg/L < 4.0 pgA 

1,4-Dichlorobenzene 3.0 pg/L < 3.0 pg/L 

Dichlorodifluoromethane 20.0 pgA < 20.0 pg/L 

1,1-Dichloroethene 2.0 pg/L < 2.0 pg/L 

1,2-Dichloroethane 3.0 pgA 11.3 pg/L 

1,1-Dichloroethane 1.0 pgA < 1.0 pg/L 

TliSIHIHiHISIIMMii i . | j i a M W M a . i M M , i i i i M , 1 < B i a M B M , f 



NDRC LABORATORIES, INC. 
A member ol Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713)661-8150 

BEAUMONT DALLAS 

FAX (713) 661-2661 

HOUSTON 

REPORT NUMBER 
ANALYSIS METHOD 

H93-862-6 
EPA 601 

PAGE 2 

PURGEABLE HALOCARBONS 

TEST REQUESTED DETECTION LIMIT RESULTS 

trans-1,2-Dichloroethene 1.0 pg/L < 1.0 pg/L 

1,2-Dichloropropane 1-0 pg/L < 1.0 pg/L 

cis-1,3-Dichloropropene 2.0 pg/L < 2.0 pg/L 

trans-1,3-Dichloropropene 2.0 pg/L < 2.0 pg/L 

Methylene chloride 5.0 pg/L < 5.0 pg/L 

1,1,2,2-Tetrachloroethane 1-0 pg/L < 1.0 pg/L 

Tetrachloroethene 1.0 pg/L < 1.0 pg/L 

1,1,1-Tr ichloroethane 1.0 pg/L < 1.0 pg/L 

1,1,2-Trichloroethane 1.0 pg/L < 1.0 pg/L 

Trichloroethene 1.0 pg/L < 1.0 pg/L 

Trichlorofluoromethane 5.0 pg/L < 5.0 pg/L 

Vinyl chloride 5.0 pg/L < 5.0 pg/L 

QUALITY CONTROL DATA 

SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED 

1,2-Dibromoethane(S5) 50.0 pg/L 100 % 

NDRC Laboratories, Inc. M l f ^ ^ ^ t^U^c.r.j fr 
David R. Godwin, Ph.D. ° 
Chief Executive O f f i c e r 
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NDRC LABORATORIES, INC. 
A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713)661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

DATE RECEIVED 10-FEB-1993 REPORT NUMBER 
REPORT DATE 

H93-862-6 
4-MAR-1993 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

DATE SAMPLED 
ANALYSIS METHOD 

ANALYZED BY 
ANALYZED ON 

DILUTION FACTOR 

Brown & Caldwell 
2710 Stemmons Frwy., 
Dallas, TX 75207 
Mr. Jack Cooper 

Water 
MW-6 
WCNA Hobbs 
9-FEB-1993 
EPA 602 
MHT 
19-FEB-1993 
100 

1100 Tower N 

PURGEABLE AROMATICS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Benzene 200 P9/L 7000 pgA 

Chlorobenzene 200 pg/L < 200 pg/L 

1,2-Dichlorobenzene 400 pg/L < 400 pg/L 

1,3-Dichlorobenzene 400 pg/L < 400 pg/L 

1,4-Dichlorobenzene 300 pgA 310 pgA 

Ethyl benzene 200 pg/L 3100 pg/L 

Toluene 200 pg/L 19000 pg/L 

Xylenes 600 pg/L 7200 pg/L 

QUALITY CONTROL DATA 

SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED 

4-BROMOFLUOROBENZENE 50.0 pgA 100 * 

NDRC Laboratories, Inc, J$$*<fs<i0C> / f hi77hu*-t.r,j fa... 
David R. Godwin, Ph.D. z 

Chief Executive O f f i c e r 
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NDRC LABORATORIES, INC. 
A member ol Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661-8150 

BEAUMONT DALLAS 

FAX (713) 661-2661 

HOUSTON 

DATE RECEIVED 10-FEB-1993 REPORT NUMBER 
REPORT DATE 

H93-862-6 
4-MAR-1993 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

DATE SAMPLED 

Brown & Caldwell 
2710 Stemmons Frwy, 
Dallas, TX 75207 
Mr. Jack Cooper 

Water 
MW-6 
WCNA Hobbs 
9-FEB-1993 

1100 Tower N 

TOTAL METALS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Si Lver 0.1 pg/L < 0.1 pg/L 

Dilution Factor : 1 
Prepared using EPA 7761 on 16-FEB-1993 by BR 
Analyzed using EPA 7761 on 18-FEB-1993 by KC 

Arsenic 1.0 pg/L 18.0 pg/L 

Dilution Factor : 1 
Prepared using EPA 7060 on 17-FEB-1993 by BR 
Analyzed using EPA 7060 on 19-N0V-1858 by KC 

Beryllium 0-1 pg/L 0.4 pg/L 

Dilution Factor : 1 
Prepared using EPA 3020 on 17-FEB-1993 by BR 
Analyzed using EPA 6010 on 24-FEB-1993 by KC 

Cadmium 0.1 pg/L 3.9 pg/L 

Dilution Factor : 1 
Prepared using EPA 3020 on 17-FEB-1993 by BR 
Analyzed using EPA 7131 on 25-FEB-1993 by KC 

Chromium 10 pg/L 39 pg/L 

Dilution Factor : 1 
Prepared using EPA 3010 on 16-FEB-1993 by BR 
Analyzed using EPA 6010 on 17-FEB-1993 by VLR 

Copper 10 pg/L 30 pg/L 

Dilution Factor : 1 
Prepared using EPA 3010 on 16-FEB-1993 by BR 
Analyzed using EPA 6010 on 17-FEB-1993 by VLR 



NDRC LABORATORIES, INC. 
A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

REPORT NUMBER : H93-862-6 PAGE 2 

1 

TOTAL METALS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Mercury 1.0 pg/L < 1.0 pg/L 

Dilution Factor : 1 
Prepared using EPA 7470 on 17-FEB-1993 by BR 
Analyzed using EPA 7470 on 18-FEB-1993 by KC 

Nickel 10 pg/L 36 pg/L 

Dilution Factor : 1 
Prepared using EPA 3010 on 16-FEB-1993 by BR 
Analyzed using EPA 6010 on 17-FEB-1993 by VLR 

Lead 1.0 pg/L 11.4 pg/L 

Dilution Factor : 1 
Prepared using EPA 3020 on 17-FEB-1993 by BR 
Analyzed using EPA 7421 on 18-FEB-1993 by KC 

Ant i irony 50 pg/L < 50 pg/L 

Dilution Factor : 1 
Prepared using EPA 3010 on 16-FEB-1993 by BR 
Analyzed using EPA 6010 on 17-FEB-1993 by VLR 

Selenium 1.0 pg/L < 1.0 pg/L 

Dilution Factor : 1 
Prepared using EPA 7740 on 17-FEB-1993 by BR 
Analyzed using EPA 7740 on 19-FEB-1993 by KC 

Thallium 1 pg/L 12 pg/L 

Dilution Factor : 1 
Prepared using EPA 3020 on 17-FEB-1993 by BR 
Analyzed using EPA 7481 on 24-FEB-1993 by KC 

Zinc 2.0 pg/L 96.0 pg/L 

Dilution Factor : 1 
Prepared using EPA 3010 on 16-FEB-1993 by BR 
Analyzed using EPA 6010 on 17-FEB-1993 by VLR 

NDRC Laboratories, Inc, j f & * r ^ v - c T . j 
David R. Godwin, Ph.D. ~ 
Chief Executive O f f i c e r 

B M ^ M M ^ M U ^ i l l l y ^ ^ — . • n . r [ | [ r T 1 , r WMflMHlMMnMr 



NDRC LABORATORIES, INC. 
A member o( Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661-8150 • FAX (713) 661-2661 

HOUSTON DALLAS BEAUMONT 

DATE RECEIVED : 10-FEB-1993 REPORT NUMBER 
REPORT DATE 

H93-862-7 
4-MAR-1993 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

DATE SAMPLED 
ANALYSIS METHOD 

ANALYZED BY 
ANALYZED ON 

DILUTION FACTOR 

Brown & Caldwell 
2710 Stemmons Frwy., 1100 Tower N 
Dallas, TX 75207 
Mr. Jack Cooper 

Water 
MW-7 
WCNA Hobbs 
9-FEB-1993 
EPA 601 
MHT 
17-FEB-1993 
1 

PURGEABLE HALOCARBONS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Bromod ichloromethane 1.0 P9/L < 1.0 pgA 

Bromoforrn 2.0 pg/L < 2.0 pg/L 

Bromomethane 12.0 pg/L < 12.0 pgA 

Carbon tetrachloride 2.0 pg/L < 2.0 pg/L 

Chlorobenzene 3.0 pg/L < 3.0 pg/L 

Chloroethane 6.0 pg/L < 6.0 pg/L 

2-Chloroethylvinyl ether 3.0 pg/L < 3.0 pgA 

Chloroform 1.0 pgA < 1.0 pg/L 

Chloromethane 5.0 pg/L < 5.0 pg/L 

Dibromochloromethane 1.0 pgA < 1.0 pgA 

1,2-Dichlorobenzene 2.0 pg/L < 2.0 pgA 

1,3-Dichlorobenzene 4.0 pgA < 4.0 pg/L 

1,4-Dichlorobenzene 3.0 pgA < 3.0 pgA 

Dichlorodifluoromethane 20.0 pg/L < 20.0 pg/L 

1,1-Dichloroethene 2.0 pgA < 2.0 pg/L 

1,2-Dichloroethane 3.0 pgA < 3.0 pgA 

1,1-Dichloroethane 1.0 pg/L < 1.0 pg/L 

IMMIMMIlMIMMEIHNflNMi 



NDRC LABORATORIES, INC. 
A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

REPORT NUMBER : H93-862-7 
ANALYSIS METHOD : EPA 601 

PAGE 2 

PURGEABLE HALOCARBONS 

TEST REQUESTED DETECTION LIMIT RESULTS 

trans-1,2-Dichloroethene 1.0 pg/L < 1.0 pg/L 

1,2-Dichloropropane 1.0 pg/L < 1.0 pg/L 

cis-1,3-Dichloropropene 2.0 pg/L < 2.0 pg/L 

t r ans-1,3-D i chloropropene 2.0 pg/L < 2.0 pg/L 

Methylene chloride 5.0 pg/L < 5.0 pg/L 

1,1,2,2-Tetrachloroethane 1.0 pg/L < 1.0 pg/L 

Tetrachloroethene 1.0 pg/L < 1.0 pg/L 

1,1,1-Tr ichloroethane 1.0 pg/L < 1.0 pg/L 

1,1,2-Trichloroethane 1-0 pg/L < 1.0 pg/L 

Trichloroethene 1-0 pg/L < 1.0 pg/L 

Trichlorofluoromethane 5.0 pg/L < 5.0 pg/L 

Vinyl chloride 5.0 pg/L < 5.0 pg/L 

QUALITY CONTROL DATA 

SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED 

1,2-Dibromoethane(SS) 50.0 pg/L 90.0 % 

NDRC L a b o r a t o r i e s , I n c . Jj)$s?f<4C, jf^ fa*rzbo>-c? j fr-, 
David R. Godwin, Ph.D. ~ 
Chie f Execu t ive O f f i c e r 



NDRC LABORATORIES, INC. 
A member o( Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

DATE RECEIVED : 10-FEB-1993 REPORT NUMBER 
REPORT DATE 

H93-862-7 
4-MAR-1993 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

DATE SAMPLED 
ANALYSIS METHOD 

ANALYZED BY 
ANALYZED ON 

DILUTION FACTOR 

Brovm & Caldwell 
2710 Stemmons Frwy., 1100 Tower N 
Dallas, TX 75207 
Mr. Jack Cooper 

Water 
MW-7 
WCNA Hobbs 
9-FEB-1993 
EPA 602 
MHT 
19-FEB-1993 
1 

PURGEABLE AROMATICS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Benzene 2.0 W/L < 2.0 pg/L 

Chlorobenzene 2.0 W/L < 2.0 pg/L 

1,2-Dichlorobenzene 4.0 pg/L < 4.0 pg/L 

1,3-Dichlorobenzene 4.0 pg/L < 4.0 pg/L 

1,4-Dichlorobenzene 3.0 pgA < 3.0 pg/L 

Ethyl benzene 2.0 pg/L < 2.0 pg/L 

Toluene 2.0 pg/L < 2.0 pg/L 

Xylenes 6.0 pg/L < 6.0 pg/L 

QUALITY CONTROL DATA 

SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED 

4-BROMOFLUOROBENZENE 50.0 pg/L 98.0 

NDRC Laboratories, Inc. ^^*^C ^ fawU^.^j fa 
David R. Godwin, Ph.D. 0 

Chief Executive O f f i c e r 

M l i B l l l M M M a H l i m ^ ^ 



NDRC LABORATORIES, INC. 
A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713)661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

DATE RECEIVED : 10-FEB-1993 REPORT NUMBER 
REPORT DATE 

H93-862-7 
4-MAR-1993 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

DATE SAMPLED 

Brown & Caldwell 
2710 Stemmons Frwy., 1100 Tower N 
Dallas, TX 75207 
Mr. Jack Cooper 

Water 
MW-7 
WCNA Hobbs 
9-FEB-1993 

TOTAL METALS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Silver 0.1 pg/L < 0.1 pg/L 

Dilution Factor : 1 
Prepared using EPA 7761 on 16-FEB-1993 by BR 
Analyzed using EPA 7761 on 18-FEB-1993 by KC 

Arsenic 1.0 pg/L 7.0 pg/L 

Dilut ion Factor : 1 
Prepared using EPA 7060 on 17-FEB-1993 by BR 
Analyzed using EPA 7060 on 19-N0V-1858 by KC 

Beryl Iium 0.1 pg/L 0.6 pg/L 

Dilution Factor : 1 
Prepared using EPA 3020 on 17-FEB-1993 by BR 
Analyzed using EPA 6010 on 24-FEB-1993 by KC 

Cadmium 0.1 pg/L 1.1 pg/L 

Dilution Factor : 1 
Prepared using EPA 3020 on 17-FEB-1993 by BR 
Analyzed using EPA 7131 on 25-FEB-1993 by KC 

Chromium 10 pg/L 50 pg/L 

Dilution Factor : 1 
Prepared using EPA 3010 on 16-FEB-1993 by BR 
Analyzed using EPA 6010 on 17-FEB-1993 by VLR 

Copper 10 pg/L 30 pgA 

Dilution Factor : 1 
Prepared using EPA 3010 on 16-FEB-1993 by BR 
Analyzed using EPA 6010 on 17-FEB-1993 by VLR 



NDRC LABORATORIES, INC. 
A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661-8150 • FAX (713) 661-2661 
BEAUMONT DALLAS HOUSTON 

REPORT NUMBER : H93-862-7 PAGE 2 

TOTAL METALS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Mercury 1.0 pg/L < 1.0 pg/L 

Dilution Factor : 1 
Prepared using EPA 7470 on 17-FEB-1993 by BR 
Analyzed using EPA 7470 on 18-FEB-1993 by KC 

Nickel 10 pg/L 40 pg/L 

Dilution Factor : 1 
Prepared using EPA 3010 on 16-FEB-1993 by BR 
Analyzed using EPA 6010 on 17-FEB-1993 by VLR 

Lead 1.0 pg/L 10.6 pg/L 

Dilution Factor : 1 
Prepared using EPA 3020 on 17-FEB-1993 by BR 
Analyzed using EPA 7421 on 18-FEB-1993 by KC 

Ant imony 50 pg/L < 50 pg/L 

Dilution Factor : 1 
Prepared using EPA 3010 on 16-FEB-1993 by BR 
Analyzed using EPA 6010 on 17-FEB-1993 by VLR 

Selenium 1.0 pg/L < 1.0 pg/L 

Dilution Factor : 1 
Prepared using EPA 7740 on 17-FEB-1993 by BR 
Analyzed using EPA 7740 on 19-FEB-1993 by KC 

Thallium 1 P9/L 13 pg/L 

Dilution Factor : 1 
Prepared using EPA 3020 on 17-FEB-1993 by BR 
Analyzed using EPA 7481 on 24-FEB-1993 by KC 

Zinc 2.0 pg/L 102 pg/L 

Dilution Factor : 1 
Prepared using EPA 3010 on 16-FEB-1993 by BR 
Analyzed using EPA 6010 on 17-FEB-1993 by VLR 

NDRC L a b o r a t o r i e s , I n c . Mttv^t^L* ^ fatt£ci>-cs*.j fa. 
David R. Godwin, Ph.D. z 

Chief Executive O f f i c e r 



NDRC LABORATORIES, INC. 
A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

DATE RECEIVED 10-FEB-1993 REPORT NUMBER 
REPORT DATE 

H93-862-8 
4-MAR-1993 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

DATE SAMPLED 
ANALYSIS METHOD 

ANALYZED BY 
ANALYZED ON 

DILUTION FACTOR 

Brown & Caldwell 
2710 Stemmons Frwy., 1100 Tower N 
Dallas, TX 75207 
Mr. Jack Cooper 

Water 
MW-8 
WCNA Hobbs 
9-FEB-1993 
EPA 601 
MHT 
17-FEB-1993 
1 

PURGEABLE HALOCARBONS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Bromodichloromethane 1.0 P9/L < 1.0 pg/L 

Bromoforrn 2.0 pg/L < 2.0 pg/L 

Bromomethane 12.0 pg/L < 12.0 pg/L 

Carbon tetrachloride 2.0 pgA < 2.0 pg/L 

Chlorobenzene 3.0 pg/L < 3.0 pg/L 

Chloroethane 6.0 pg/L < 6.0 pg/L 

2-Chloroethylvinyl ether 3.0 pgA < 3.0 pg/L 

Chloroform 1.0 pg/L < 1.0 pg/L 

Chloromethane 5.0 pg/L < 5.0 pg/L 

Dibromochloromethane 1.0 pg/L < 1.0 pg/L 

1,2-Dichlorobenzene 2.0 pg/L < 2.0 pgA 

1,3-Dichlorobenzene 4.0 pgA < 4.0 pgA 

1,4-Dichlorobenzene 3.0 pg/L < 3.0 pg/L 

Dichlorodifluoromethane 20.0 pgA < 20.0 pgA 

1,1-Dichloroethene 2.0 pgA < 2.0 pg/L 

1,2-Dichloroethane 3.0 pgA < 3.0 pgA 

1,1-Dichloroethane 1.0 pgA < 1.0 pg/L 



NDRC LABORATORIES, INC. 
A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661 -8150 • FAX (713) 661 -2661 

BEAUMONT DALLAS HOUSTON 

REPORT NUMBER : H93-862-8 PAGE 2 
ANALYSIS METHOD : EPA 601 

PURGEABLE HALOCARBONS 

TEST REQUESTED DETECTION LIMIT RESULTS 

trans-1,2-Dichloroethene 1-0 pg/L < 1.0 pg/L 

1,2-Dichloropropane 1.0 pg/L < 1.0 pg/L 

cis-1,3-Dichloropropene 2.0 pg/L < 2.0 pg/L 

trans-1,3-Dichloropropene 2-0 pg/L < 2.0 pg/L 

Methylene chloride 5.0 pg/L < 5.0 pg/L 

1,1,2,2-Tetrachloroethane 1.0 pg/L < 1.0 pg/L 

Tetrachloroethene 1.0 pg/L < 1.0 pg/L 

1,1,1-Tr ichloroethane 1.0 pg/L < 1.0 pg/L 

1,1,2-Trichloroethane 1.0 pg/L < 1.0 pg/L 

Trichloroethene 1.0 pg/L < 1 -0 pg/L 

Trichlorofluoromethane 5.0 pg/L < 5.0 pg/L 

Vinyl chloride 5.0 pg/L < 5.0 pg/L 

QUALITY CONTROL DATA 

SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED 

1,2-Dibromoethane(SS) 50.0 pg/L 103 % 

NDRC Laboratories 
David R. Godwin, Ph.D. 
Chief Executive O f f i c e r 
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NDRC LABORATORIES, INC. 
A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713)661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

DATE RECEIVED : 10-FEB-1993 REPORT NUMBER 
REPORT DATE 

H93-862-8 
4-MAR-1993 

1 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

DATE SAMPLED 
ANALYSIS METHOD 

ANALYZED BY 
ANALYZED ON 

DILUTION FACTOR 

Brown & Caldwell 
2710 Stemmons Frwy., 1100 Tower N 
Dallas, TX 75207 
Mr. Jack Cooper 

Water 
MW-8 
WCNA Hobbs 
9-FEB-1993 
EPA 602 
MHT 
19-FEB-1993 
1 

PURGEABLE AROMATICS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Benzene 2 0 < 2 0 pg/L 

Chlorobenzene 2 0 pg/L < 2 0 pg/L 

1,2-D i chlorobenzene 4 0 pg/L < 4 0 pgA 

1,3-Dichlorobenzene 4 0 pg/L < 4 0 pg/L 

1,4-Dichlorobenzene 3 0 pg/L < 3 0 pg/L 

Ethyl benzene 2 0 pg/L < 2 0 pg/L 

Toluene 2 0 pgA < 2 0 pg/L 

Xylenes 6 0 pg/L < 6 0 pg/L 

QUALITY CONTROL DATA 

SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED 

4-BROMOFLUOROBENZENE 50 0 pg/L 99 .0 

NDRC Laboratories, Inc. &J&s<0C> / f ^ T T ^ C U > - < ^ /-< 
David R. Godwin, Ph.D. 
Chief Executive O f f i c e r 



7^ NDRC LABORATORIES, INC. 
A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

DATE RECEIVED 10-FEB-1993 REPORT NUMBER 
REPORT DATE 

H93-862-8 
22-MAR-1993 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

DATE SAMPLED 

Brown & Caldwell 
2710 Stemmons Frwy, 
D a l l a s , TX 75207 
Mr. Jack Cooper 

Water 
MW-8 
WCNA Hobbs 
9-FEB-1993 

1100 Tower N 

TOTAL METALS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Silver 0.1 pg/L < 0.1 pg/L 

Dilut ion Factor : 1 
Prepared using EPA 7761 on 16-FEB-1993 by BR 
Analyzed using EPA 7761 on 18-FEB-1993 by KC 

Arsenic 1.0 pg/L 6.0 pg/L 

Dilut ion Factor : 1 
Prepared using EPA 7060 on 17-FEB-1993 by BR 
Analyzed using EPA 7060 on 19-FEB-1993 by KC 

Beryl Iium 0.1 pg/L 0.3 pg/L 

Dilut ion Factor : 1 
Prepared using EPA 3020 on 17-FEB-1993 by BR 
Analyzed using EPA 6010 on 24-FEB-1993 by KC 

Cadmium 0.1 pg/L 1.3 pg/L 

Dilut ion Factor : 1 
Prepared using EPA 3020 on 17-FEB-1993 by BR 
Analyzed using EPA 7131 on 25-FEB-1993 by KC 

Chromium 10 pg/L 41 pg/L 

Dilut ion Factor : 1 
Prepared using EPA 3010 on 16-FEB-1993 by BR 
Analyzed using EPA 6010 on 17-FEB-1993 by VLR 

Copper 10 pg/L 17 pg/L 

Dilut ion Factor : 1 
Prepared using EPA 3010 on 16-FEB-1993 by BR 
Analyzed using EPA 6010 on 17-FEB-1993 by VLR 



1 
4 ^ NDRC LABORATORIES, INC. 

A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

REPORT NUMBER : H93-862-8 PAGE 2 

TOTAL METALS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Mercury 1 0 pg/L < 1 0 pg/L 

Dilution Factor : 1 
Prepared using EPA 7470 on 17-FEB-1993 by BR 
Analyzed using EPA 7470 on 18-FEB-1993 by KC 

Nickel . 10 pg/L 31 pg/L 

Dilut ion Factor : 1 
Prepared using EPA 3010 
Analyzed using EPA 6010 

on 
on 

16- FEB-1993 by BR 
17- FEB-1993 by VLR 

Lead 1 0 pg/L 7 5 pg/L 

Dilution Factor : 1 
Prepared using EPA 3020 
Analyzed using EPA 7421 

on 
on 

17- FEB-1993 by BR 
18- FEB-1993 by KC 

Ant imony 50 pg/L < 50 pg/L 

Dilut ion Factor : 1 
Prepared using EPA 3010 
Analyzed using EPA 6010 

on 
on 

16- FEB-1993 by BR 
17- FEB-1993 by VLR 

Selenium 1 0 pg/L 1 0 pg/L 

Dilution Factor : 1 
Prepared using EPA 7740 
Analyzed using EPA 7740 

on 
on 

17-FEB-1993 by BR 
19-FEB-1993 by KC 

Thai Iium 1 W/L 14 pg/L 

Dilut ion Factor : 1 
Prepared using EPA 3020 
Analyzed using EPA 7481 

on 
on 

17-FEB-1993 by BR 
24-FEB-1993 by KC 

Zinc • 2 0 pg/L 60 0 pg/L 

Dilution Factor : 1 
Prepared using EPA 3010 
Analyzed using EPA 6010 

on 
on 

16- FEB-1993 by BR 
17- FEB-1993 by VLR 

NDRC Laboratories, Inc, 
DavicTR. Godwin, Ph-.D. 
Chief Executive O f f i c e r 

~V ~ 



4 ^ NDRC LABORATORIES, INC. 
A member ol Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713)661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

DATE RECEIVED : 10-FEB-1993 REPORT NUMBER 
REPORT DATE 

H93-862-9 
4-MAR-1993 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

DATE SAMPLED 
ANALYSIS METHOD 

ANALYZED BY 
ANALYZED ON 

DILUTION FACTOR 

Brown & Caldwell 
2710 Stemmons Frwy., 1100 Tower N 
Dallas, TX 75207 
Mr. Jack Cooper 

Water 
Fresh Water Well 
WCNA Hobbs 
9-FEB-1993 
EPA 601 
MHT 
17-FEB-1993 
1 

PURGEABLE HALOCARBONS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Bromodichloromethane 1.0 W/L < 1.0 W/L 

Bromoforrn 2.0 W/L < 2.0 W/L 

Bromomethane 12.0 W/L < 12.0 W/L 

Carbon tetrachloride 2.0 W/L < 2.0 WA 

Chlorobenzene 3.0 WA < 3.0 P9/L 

Chloroethane 6.0 WA < <S.O pgA 

2-Chloroethylvinyl ether 3.0 WA < 3.0 W/L 

Chloroform 1.0 W/L < 1.0 W/L 

Chloromethane 5.0 W/L < 5.0 W/L 

DibromochIoromethane 1.0 W/L < 1.0 W/L 

1,2-D i chlorobenzene 2.0 W/L < 2.0 W/L 

1,3-D i chlorobenzene 4.0 WA < 4.0 W/L 

1,4-Dichlorobenzene 3.0 W/L < 3.0 WA 

Dichlorodifluoromethane 20.0 WA < 20.0 W/L 

1,1-Dichloroethene 2.0 WA < 2.0 WA 

1,2-Dichloroethane 3.0 WA < 3.0 WA 

1,1-Dichloroethane 1.0 WA < 1.0 WA 



NDRC LABORATORIES, INC. 
A member ol Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661-8150 • FAX (713) 661-2661 
BEAUMONT DALLAS HOUSTON 

REPORT NUMBER : H93-862-9 PAGE 2 
ANALYSIS METHOD : EPA 601 

PURGEABLE HALOCARBONS 

TEST REQUESTED DETECTION LIMIT RESULTS 

trans-1,2-Dichloroethene 1.0 pg/L < 1.0 pg/L 

1,2-Dichloropropane 1.0 pg/L < 1.0 pg/L 

cis-1,3-Dichloropropene 2.0 pg/L < 2.0 pg/L 

trans-1,3-Dichloropropene 2.0 pg/L < 2.0 pg/L 

Methylene chloride 5.0 pg/L < 5.0 pg/L 

1,1,2,2-Tetrachloroethane 1.0 pg/L < 1.0 pg/L 

Tetrachloroethene 1.0 pg/L < 1-0 pg/L 

1,1,1-Tr ichloroethane 1.0 pg/L < 1.0 pg/L 

1,1,2-Tr ichloroethane 1.0 pg/L < 1.0 pg/L 

Trichloroethene 1.0 pg/L < 1.0 pg/L 

Tr ichlorofluoromethane 5.0 pg/L < 5.0 pg/L 

Vinyl chloride 5.0 pg/L < 5.0 pg/L 

QUALITY CONTROL DATA 

SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED 

1,2-Dibromoethane(SS) 50.0 pg/L 108 % 

/ f jb-i7?bc>~<-' NDRC Laboratories, Inc. twss<&^ n AJ-trx^-t^j fa.^ 
David R. Godwin, Ph.D. z 

Chief Executive O f f i c e r 



NDRC LABORATORIES, INC. 
A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

DATE RECEIVED : 10-FEB-1993 REPORT NUMBER 
REPORT DATE 

H93-862-9 
4-MAR-1993 

1 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

DATE SAMPLED 
ANALYSIS METHOD 

ANALYZED BY 
ANALYZED ON 

DILUTION FACTOR 

Brown & Caldwell 
2710 Stemmons Frwy., 1100 Tower N 
Dallas, TX 75207 
Mr. Jack Cooper 

Water 
Fresh Water Well 
WCNA Hobbs 
9-FEB-1993 
EPA 602 
MHT 
19-FEB-1993 
1 

PURGEABLE AROMATICS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Benzene 2.0 W/L 77.0 pg/L 

Chlorobenzene 2.0 pgA < 2.0 pg/L 

1,2-Dichlorobenzene 4.0 pg/L < 4.0 pgA 

1,3-Dichlorobenzene 4.0 pg/L < 4.0 pgA 

1,4-Dichlorobenzene 3.0 pg/L < 3.0 pgA 

Ethyl benzene 2.0 pg/L < 2.0 pg/L 

Toluene 2.0 pgA 10.0 pg/L 

Xylenes 6.0 pgA 73.0 pg/L 

QUALITY CONTROL DATA 

SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED 

4-BROMOFLUOROBENZENE 50.0 pg/L 103 

NDRC Laboratories, Inc. MO^^C f f t f r ^ L ^ u fr 
David R. Godwin, Ph.D. ~ 
Chief Executive O f f i c e r 

traniann 



NDRC LABORATORIES, INC. 
A.member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661-8150 • FAX (713) 661-2661 
BEAUMONT DALLAS HOUSTON 

DATE RECEIVED : 10-FEB-1993 REPORT NUMBER : H93-862-9 
REPORT DATE : 22-MAR-1993 

SAMPLE SUBMITTED BY : Brown & Caldwell 
ADDRESS : 2710 Stemmons Frwy., 1100 Tower N 

: D a l l a s , TX 75207 
ATTENTION : Mr. Jack Cooper 

SAMPLE MATRIX : Water 
ID MARKS : Fresh Water Well 
PROJECT : WCNA Hobbs 

DATE SAMPLED : 9-FEB-1993 

TOTAL METALS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Silver 0 1 W/L < 0.1 pg/L 

Dilut ion Factor : 1 
Prepared using EPA 7761 
Analyzed using EPA 7761 

on 
on 

16-FEB-1993 by BR 
18-FEB-1993 by KC 

Arsenic 1 0 pg/L 3.0 pg/L 

Dilution Factor : 1 
Prepared using EPA 7060 
Analyzed using EPA 7060 

on 
on 

17-FEB-1993 by BR 
19-FEB-1993 by KC 

Beryl Iium 0 1 pg/L < 0.1 pg/L 

Dilut ion Factor : 1 
Prepared using EPA 3020 
Analyzed using EPA 6010 

on 
on 

17-FEB-1993 by BR 
24-FEB-1993 by KC 

Cadmium 0 1 pg/L < 0.1 pg/L 

Dilution Factor : 1 
Prepared using EPA 3020 
Analyzed using EPA 7131 

on 
on 

17-FEB-1993 by BR 
25-FEB-1993 by KC 

Chromium 10 pg/L 14 pg/L 

Dilution Factor : 1 
Prepared using EPA 3010 on 16-FEB-1993 by BR 
Analyzed using EPA 6010 on 17-FEB-1993 by VLR 

Copper 10 pg/L 34 pg/L 

Dilution Factor : 1 
Prepared using EPA 3010 on 16-FEB-1993 by BR 
Analyzed using EPA 6010 on 17-FEB-1993 by VLR 
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TOTAL METALS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Mercury 1 0 P9/L < 1 0 pg/L 

Dilut ion Factor : 1 
Prepared using EPA 7470 on 
Analyzed using EPA 7470 on 

17- FEB-1993 by BR 
18- FEB-1993 by KC 

Nickel 10 pg/L < 10 pg/L 

Dilut ion Factor : 1 
Prepared using EPA 3010 on 
Analyzed using EPA 6010 on 

16- FEB-1993 by BR 
17- FEB-1993 by VLR 

Lead 1 0 pg/L 2 9 pg/L 

Dilution Factor : 1 
Prepared using EPA 3020 on 
Analyzed using EPA 7421 on 

17- FEB-1993 by BR 
18- FEB-1993 by KC 

Ant imony 50 pg/L < 50 pg/L 

Dilut ion Factor : 1 
Prepared using EPA 3010 on 
Analyzed using EPA 6010 on 

16- FEB-1993 by BR 
17- FEB-1993 by VLR 

Selenium 1 0 pg/L 1 < 1 0 pg/L 

Dilut ion Factor : 1 
Prepared using EPA 7740 on 17-FEB-1993 by BR 
Analyzed using EPA 7740 on 19-FEB-1993 by KC 

Thai Iium 1 pg/L 9 pg/L 

Dilution Factor : 1 
Prepared using EPA 3020 on 
Analyzed using EPA 7481 on 

17-FEB-1993 by BR 
24-FEB-1993 by KC 

Zinc 2 0 pg/L 449 pg/L 

Dilution Factor : 1 
Prepared using EPA 3010 on 
Analyzed using EPA 6010 on 

16- FEB-1993 by BR 
17- FEB-1993 by VLR 

NDRC Laboratories, Inc, 
David 
Chief 

'/7 ̂ . 
R. Godwin, Ph.D. 
Executive O f f i c e r 

I M i i l l i H s i t f ' 
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BEAUMONT DALLAS HOUSTON 

DATE RECEIVED: 10-FEB-1993 REPORT NUMBER: H93-862:l-9 
REPORT DATE: 4-MAR-1993 

SAMPLE SUBMITTED BY: 

ATTENTION: 

ANALYSIS 
Technician 

Sample Ex t r a c t e d 
QC E x t r a c t e d 

Sample Analyzed 
QC Analyzed 

QC Sample Number 
TCLP Leachate Date 

ANALYSIS 
Technician 

Sample Ex t r a c t e d 
QC E x t r a c t e d 

Sample Analyzed 
QC Analyzed 

QC Sample Number 
TCLP Leachate Date 

ANALYSIS 
Technician 

Sample E x t r a c t e d 
QC E x t r a c t e d 

Sample Analyzed 
QC Analyzed 

QC Sample Number 
TCLP Leachate Date 

ANALYSIS 
Technician 

Sample Ex t r a c t e d 
QC E x t r a c t e d 

Sample Analyzed 
QC Analyzed 

QC Sample Number 
TCLP Leachate Date 

Brown & Caldwell 

Mr. Jack Cooper 

LABORATORY ANALYSIS 
QUALITY CONTROL REPORT 

1,2-Dichloroethane 
MHT 
17-FEB-1993 
17-FEB-1993 
17-FEB-1993 
17-FEB-1993 
862-9 

Analysis Method 
E x t r a c t i o n Method 

MS/MSD RPD 
Average Spike Recovery 

D u p l i c a t e RPD 
Method Blank 
LCS Recovery 

TCLP Spike Recovery 

Tri c h l o r o e t h a n e 
MHT 
17-FEB-1993 
17-FEB-1993 
17-FEB-1993 
17-FEB-1993 
862-9 

Tetrachloroethene 
MHT 
17-FEB-1993 
17-FEB-1993 
17-FEB-1993 
17-FEB-1993 
862-9 

Chlorobenzene 
MHT 
17-FEB-1993 
17-FEB-1993 
17-FEB-1993 
17-FEB-1993 
862-9 

Analysis Method: 
E x t r a c t i o n Method: 

MS/MSD RPD: 
Average Spike Recovery: 

D u p l i c a t e RPD: 
Method Blank: 
LCS Recovery: 

TCLP Spike Recovery: 

Analysis Method: 
E x t r a c t i o n Method: 

MS/MSD RPD: 
Average Spike Recovery: 

D u p l i c a t e RPD; 
Method Blank: 
LCS Recovery: 

TCLP Spike Recovery: 

Analysis Method 
E x t r a c t i o n Method 

MS/MSD RPD 
Average Spike Recovery 

D u p l i c a t e RPD 
Method Blank 
LCS Recovery 

TCLP Spike Recovery 

EPA 601 
EPA 5030 
5% 
100% 

< 3 .0 A/g/L 
91% 

EPA 601 
EPA 5030 
0% 
106% 

< i ^g/L 
108% 

EPA 601 
EPA 5030 
4% 
109% 

< 1.0 A/g/L 
115% 

EPA 601 
EPA 5030 
1% 
101% 

< 3 .0 A^g/L 
113% 

0Z*/<4C ff &frdw-<~ J fa- -
NDRC Lab o r a t o r i e s , I n c . , , 

David R. Godwin,Ph.D. Chief Executive O f f i c e r 
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DATE RECEIVED: 10-FEB-1993 REPORT NUMBER: 
REPORT DATE: 

H93-862:l-9 
4-MAR-1993 

SAMPLE SUBMITTED BY: Brown & Caldwell 

ATTENTION: Mr. Jack Cooper 

LABORATORY ANALYSIS 
QUALITY CONTROL REPORT 

ANALYSIS: 
Technician: 

Sample Extracted: 
QC Extracted: 

Sample Analyzed: 
QC Analyzed: 

QC Sample Number: 
TCLP Leachate Date: 

ANALYSIS 
Technician 

Sample Extracted 
QC Extracted 

Sample Analyzed 
QC Analyzed 

QC Sample Number 
TCLP Leachate Date 

ANALYSIS 
Technician 

Sample Extracted 
QC Extracted 

Sample Analyzed 
QC Analyzed 

QC Sample Number 
TCLP Leachate Date 

ANALYSIS 
Technician 

Sample Extracted 
QC Extracted 

Sample Analyzed 
QC Analyzed 

QC Sample Number 
TCLP Leachate Date 

Carbon Tetrachloride 
MHT 
17-FEB-1993 
17-FEB-1993 
17-FEB-1993 
17-FEB-1993 
862-9 

Benzene 
MHT 
19-FEB-1993 
19-FEB-1993 
19-FEB-1993 
19-FEB-1993 
Blank Spike 

Toluene 
MHT 
19-FEB-1993 
19-FEB-1993 
19-FEB-1993 
19-FEB-1993 
Blank Spike 

Ethyl benzene 
MHT 
19-FEB-1993 
19-FEB-1993 
19-FEB-1993 
19-FEB-1993 
Blank Spike 

Analysis Method 
Extraction Method 

MS/MSD RPD 
Average Spike Recovery 

Duplicate RPD 
Method Blank 
LCS Recovery 

TCLP Spike Recovery 

Analysis Method 
Extraction Method 

BS/BSD RPD 
Average Spike Recovery 

Duplicate RPD 
Method Blank 
LCS Recovery 

TCLP Spike Recovery 

Analysis Method 
Extraction Method 

BS/BSD RPD 
Average Spike Recovery 

Duplicate RPD 
Method Blank 
LCS Recovery 

TCLP Spike Recovery 

Analysis Method 
Extraction Method 

BS/BSD RPD 
Average Spike Recovery 

Duplicate RPD 
Method Blank 
LCS Recovery 

TCLP Spike Recovery 

EPA 601 
EPA 5030 
6% 
100% 

< 2 /Jg/L 
92% 

EPA 602 
EPA 5030 
4% 
92% 

< 2 . 0 / i g / L 

EPA 602 
EPA 5030 
4% 
98% 

< 2.0 uq/L 

EPA 602 
EPA 5030 
2% 
91% 

< 2.0 ug/L 

NDRC Laboratories, Inc. J h * ~ ^ ^ j ^ W v fr- ~> 
David R. Godwin, Ph.D. ' 
Chief Executive O f f i c e r 
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BEAUMONT DALLAS HOUSTON 

DATE RECEIVED: 10-FEB-1993 REPORT NUMBER: H93-862:l-9 
REPORT DATE: 4-MAR-1993 

SAMPLE SUBMITTED BY: 

ATTENTION: 

ANALYSIS 
Technician 

Sample Extracted 
QC Ext r a c t e d 

Sample Analyzed 
QC Analyzed 

QC Sample Number 
TCLP Leachate Date 

ANALYSIS: 
Technician: 

Sample Extracted: 
QC Extracted: 

Sample Analyzed: 
QC Analyzed: 

QC Sample Number: 
TCLP Leachate Date: 

ANALYSIS 
Technician 

Sample Ex t r a c t e d 
QC Ext r a c t e d 

Sample Analyzed 
QC Analyzed 

QC Sample Number 
TCLP Leachate Date 

ANALYSIS 
Technician 

Sample Ext r a c t e d 
QC Ex t r a c t e d 

Sample Analyzed 
QC Analyzed 

QC Sample Number 
TCLP Leachate Date 

Brown & Caldwell 

Mr. Jack Cooper 

LABORATORY ANALYSIS 
QUALITY CONTROL REPORT 

Xylenes 
MHT 
19-FEB-1993 
19-FEB-1993 
19-FEB-1993 
19-FEB-1993 
Blank Spike 

Analysis Method 
E x t r a c t i o n Method 

BS/BSD RPD 
Average Spike Recovery 

D u p l i c a t e RPD 
Method Blank 
LCS Recovery 

TCLP Spike Recovery 

1,3-Dichlorobenzene 
MHT 
19-FEB-1993 
19-FEB-1993 
19-FEB-1993 
19-FEB-1993 
Blank Spike 

S i l v e r 
KC 
16-FEB-1993 
16-FEB-1993 
18-FEB-1993 
18-FEB-1993 
1080-1 

Arsenic 
KC 
17-FEB-1993 
17-FEB-1993 
19-NOV-1858 
19-NOV-1858 
884-1 

Analysis Method: 
E x t r a c t i o n Method: 

BS/BSD RPD: 
Average Spike Recovery: 

D u p l i c a t e RPD: 
Method Blank: 
LCS Recovery: 

TCLP Spike Recovery: 

Analysis Method 
E x t r a c t i o n Method 

MS/MSD RPD 
Average Spike Recovery 

D u p l i c a t e RPD 
Method Blank 
LCS Recovery 

TCLP Spike Recovery 

Analysis Method 
E x t r a c t i o n Method 

MS/MSD RPD 
Average Spike Recovery 

D u p l i c a t e RPD 
Method Blank 
LCS Recovery 

TCLP Spike Recovery 

EPA 602 
EPA 5030 
1% 
97% 

< 6.o ug/L 

EPA 602 
EPA 5030 
1% 
99% 

< 4.0 jug/L 

EPA 7761 
EPA 7761 
< 1% 

< 1% 
< 0.1 ug/L 

EPA 7060 
EPA 7060 
17% 
117% 
2% 
< 1.0 ug/L 
94% 

~j fr 
David R. Godwin, Ph.D. ~ 
Chief Executive O f f i c e r 

NDRC La b o r a t o r i e s , Inc, 



NDRC LABORATORIES, INC. 
A member of Inchcape Environmental 

11155 South Main, Houston, Texas 77025 • (713) 661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

DATE RECEIVED: 10-FEB-1993 REPORT NUMBER: 
REPORT DATE: 

H93-862:l-9 
4-MAR-1993 

SAMPLE SUBMITTED BY: 

ATTENTION: 

ANALYSIS 
Technician 

Sample Ex t r a c t e d 
QC Extr a c t e d 

Sample Analyzed 
QC Analyzed 

QC Sample Number 
TCLP Leachate Date 

ANALYSIS 
Technician 

Sample Ex t r a c t e d 
QC Ex t r a c t e d 

Sample Analyzed 
QC Analyzed 

QC Sample Number 
TCLP Leachate Date 

ANALYSIS: 
Technician: 

Sample Extracted: 
QC Extracted: 

Sample Analyzed: 
QC Analyzed: 

QC Sample Number: 
TCLP Leachate Date: 

ANALYSIS 
Technician 

Sample Ex t r a c t e d 
QC Ex t r a c t e d 

Sample Analyzed 
QC Analyzed 

QC Sample Number 
TCLP Leachate Date 

Brown & Caldwell 

Mr. Jack Cooper 

LABORATORY ANALYSIS 
QUALITY CONTROL REPORT 

Be r y l l i u m 
KC 
17-FEB-1993 
17-FEB-1993 
24-FEB-1993 
24-FEB-1993 
862-1 

Cadmium 
KC 
17-FEB-1993 
17-FEB-1993 
25-FEB-1993 
25-FEB-1993 
862-1 

Chromium 
VLR 
16-FEB-1993 
16- FEB-1993 
17- FEB-1993 
17-FEB-1993 
902-4 

Copper 
VLR 
16-FEB-1993 
16- FEB-1993 
17- FEB-1993 
17-FEB-1993 
902-4 

Analysis Method: 
E x t r a c t i o n Method: 

MS/MSD RPD: 
Average Spike Recovery: 

D u p l i c a t e RPD: 
Method Blank: 
LCS Recovery: 

TCLP Spike Recovery: 

Analysis Method: 
E x t r a c t i o n Method: 

MS/MSD RPD: 
Average Spike Recovery: 

D u p l i c a t e RPD: 
Method Blank: 
LCS Recovery: 

TCLP Spike Recovery: 

Analysis Method 
E x t r a c t i o n Method 

MS/MSD RPD 
Average Spike Recovery 

D u p l i c a t e RPD 
Method Blank 
LCS Recovery 

TCLP Spike Recovery 

Analysis Method 
E x t r a c t i o n Method 

MS/MSD RPD 
Average Spike Recovery 

D u p l i c a t e RPD 
Method Blank 
LCS Recovery 

TCLP Spike Recovery 

EPA 6010 
EPA 3020 

< 0.1 Lig/L 

EPA 7131 
EPA 3020 

< 0.1 uq/L 
104% 

EPA 6010 
EPA 3010 
2% 
76% 
5% 
< 10 uq/L 
97% 

EPA 6010 
EPA 3010 
0% 
90% 
0% 
< 10 uq/L 
102% 

NDRC Laboratories, Inc. /^•fS-t^O / f fa-irzbv-c* j fr. 
David R. Godwin, Ph.D. Z~ 
Chief Executive O f f i c e r 



NDRC LABORATORIES, INC. 
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BEAUMONT DALLAS HOUSTON 

DATE RECEIVED: 10-FEB-1993 REPORT NUMBER: H93-862:l-9 
REPORT DATE: 4-MAR-1993 

SAMPLE SUBMITTED BY: 

ATTENTION: 

ANALYSIS: 
Technician: 

Sample Extracted: 
QC Extracted: 

Sample Analyzed: 
QC Analyzed: 

QC Sample Number: 
TCLP Leachate Date: 

ANALYSIS 
Technician 

Sample Ex t r a c t e d 
QC Ex t r a c t e d 

Sample Analyzed 
QC Analyzed 

QC Sample Number 
TCLP Leachate Date 

ANALYSIS 
Technician 

Sample Ext r a c t e d 
QC Ex t r a c t e d 

Sample Analyzed 
QC Analyzed 

QC Sample Number 
TCLP Leachate Date 

ANALYSIS 
Technician 

Sample Ex t r a c t e d 
QC Ex t r a c t e d 

Sample Analyzed 
QC Analyzed 

QC Sample Number 
TCLP Leachate Date 

Brown & Caldwell 

Mr. Jack Cooper 

LABORATORY ANALYSIS 
QUALITY CONTROL REPORT 

Mercury 
KC 
17-FEB-1993 
17- FEB-1993 
18- FEB-1993 
18-FEB-1993 
862-1 

N i c k e l 
VLR 
16-FEB-1993 
16- FEB-1993 
17- FEB-1993 
17-FEB-1993 
902-4 

Lead 
KC 
17-FEB-1993 
17- FEB-1993 
18- NOV-1993 
18-NOV-1993 
940-1 

Antimony 
VLR 
16-FEB-1993 
16- FEB-1993 
17- FEB-1993 
17-FEB-1993 
902-4 

Analysis Method 
E x t r a c t i o n Method 

MS/MSD RPD 
Average Spike Recovery 

D u p l i c a t e RPD 
Method Blank 
LCS Recovery 

TCLP Spike Recovery 

Analysis Method 
E x t r a c t i o n Method 

MS/MSD RPD 
Average Spike Recovery 

D u p l i c a t e RPD 
Method Blank 
LCS Recovery 

TCLP Spike Recovery 

Analysis Method 
E x t r a c t i o n Method 

MS/MSD RPD 
Average Spike Recovery 

D u p l i c a t e RPD 
Method Blank 
LCS Recovery 

TCLP Spike Recovery 

Analysis Method 
E x t r a c t i o n Method 

MS/MSD RPD 
Average Spike Recovery 

D u p l i c a t e RPD 
Method Blank 
LCS Recovery 

TCLP Spike Recovery 

EPA 7470 
EPA 7470 
1% 
104% 
< 1% 
< 1.0 / i g / L 
117% 

EPA 6010 
EPA 3010 
0% 
101% 
0% 
< 10 / i g / L 
105% 

EPA 7421 
EPA 3020 
15% 
90% 
63% 
< 1, 
80% 

o //g/L 

EPA 6010 
EPA 3010 
5% 
80% 
0% 
< 50 / i g / L 
114% 

NDRC La b o r a t o r i e s , I n c . 
David R. Godwin, Ph.D. 1 

Chief Executive O f f i c e r 
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BEAUMONT DALLAS HOUSTON 

DATE RECEIVED: 10-FEB-1993 REPORT NUMBER: H93-862:l-9 
REPORT DATE: 4-MAR-1993 

SAMPLE SUBMITTED BY: 

ATTENTION: 

ANALYSIS 
Technician 

Sample Ext r a c t e d 
QC Ext r a c t e d 

Sample Analyzed 
QC Analyzed 

QC Sample Number 
TCLP Leachate Date 

ANALYSIS 
Technician 

Sample Ext r a c t e d 
QC Ext r a c t e d 

Sample Analyzed 
QC Analyzed 

QC Sample Number 
TCLP Leachate Date 

ANALYSIS: 
Technician: 

Sample Extracted: 
QC Extracted: 

Sample Analyzed: 
QC Analyzed: 

QC Sample Number: 
TCLP Leachate Date: 

Brown & Caldwell 

Mr. Jack Cooper 

LABORATORY ANALYSIS 
QUALITY CONTROL REPORT 

Selenium 
KC 
17-FEB-1993 
17-FEB-1993 
19-FEB-1993 
19-FEB-1993 
862-1 

Tha l l i u m 
KC 
17-FEB-1993 
17-FEB-1993 
24-FEB-1993 
24-FEB-1993 
862-1 

Zinc 
VLR 
16-FEB-1993 
16- FEB-1993 
17- FEB-1993 
17-FEB-1993 
902-4 

Analysis Method 
E x t r a c t i o n Method 

MS/MSD RPD 
Average Spike Recovery 

D u p l i c a t e RPD 
Method Blank 
LCS Recovery 

TCLP Spike Recovery 

Analysis Method: 
E x t r a c t i o n Method: 

MS/MSD RPD: 
Average Spike Recovery: 

D u p l i c a t e RPD: 
Method Blank: 
LCS Recovery: 

TCLP Spike Recovery: 

Analysis Method 
E x t r a c t i o n Method 

MS/MSD RPD 
Average Spike Recovery 

D u p l i c a t e RPD 
Method Blank 
LCS Recovery 

TCLP Spike Recovery 

EPA 7740 
EPA 7740 
< 1% 

8% 
< 1.0 uq/L 
100% 

EPA 7481 
EPA 3020 

< i pg/L 
101% 

EPA 6010 
EPA 3010 
3% 
99% 
0% 
< 2.0 uq/L 
117% 
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Brawn and Caldwell 
Consultants 

2710 Stemmons Freeway 
1100 Tower North 
Dallas 
Texas 75207 
(214) 630-0001 
FAX (214) 630-9866 

October 12, 1992 OCT 1 3 

OIL CONSERVATION DiV 
U SANTA FE 

Mr. Bill Olsen 
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 7032-12 

Subject: Soil and Groundwater Investigation for 
The Western Company of North America 
Hobbs, New Mexico Facility 

Dear Mr. Olsen: 

On behalf of The Western Company of North America (WCNA), Brown and Caldwell 
Consultants is submitting the enclosed soil and groundwater investigation report for the 
Hobbs facility. The report documents the field activities and analytical results for soil 
and groundwater samples collected at the site. 

If you have any questions or require additional information, please contact me at (214) 
630-0001. 

Very truly yours, 

BROWN AND CALDWELL CONSULTANTS 

Lynn M. Wright 
Project Manager 

LMW:mae 

cc: Mr. Phillip Box, WCNA, Houston, Texas 
Mr. Teddy Gandy, WCNA, Hobbs, New Mexico 
OCD Hobbs District Office 
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CHAPTER 1 

INTRODUCTION 

Brown and Caldwell Consultants (BCC) conducted a soil and groundwater 
investigation at The Western Company of North America (WCNA) facility in Hobbs, 
New Mexico. The investigation was conducted to determine if soil and/or groundwater 
had been impacted by hydrocarbons from off-site sources, as well as on-site sources, if 
any. 

The WCNA Hobbs, New Mexico facility is a truck operation and maintenance 
center for WCNA's oil field service business. The facility is located north of Hobbs at 
2708 West County Road (Figure 1-1). Pertinent regulatory identification information is 
as follows: 

EPA ID No.: 

Owner's Address: 

Owner's Representative: 

NMD 052377637 

The Western Company of North America 
515 Post Oak Blvd., Suite 915 
Houston, Texas 77027 

Mr. Phillip Box, Manager 
Real Estate and EPA Compliance 

Owner's Telephone Number: (713) 629-2861 

Facility Address: The Western Company of North America 
2708 West County Road 
Hobbs, New Mexico 88240 

Mr. Teddy Gandy, District Manager 

(505) 392-5556 

New Mexico Energy, Minerals, and Natural 
Resources Department 
Oil Conservation Division 
Hobbs District Office 
(505) 393-6161 

The WCNA Hobbs facility maintains a fueling operation on the north side of the 
service yard (Figure 1-2). The fuel island dispenses diesel fuel and unleaded gasoline 
to service vehicles. The diesel fuel is stored in a 22,500 gallon above ground storage 

Facility Representative: 

Facility Telephone Number: 

Regulatory Agency: 
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tank (AST) and the unleaded gasoline is stored in a 5,500 gallon AST. Fuel is transferred 
from the ASTs to dispenser pumps through underground fuel lines. The underground 
fuel lines are buried two to three feet below ground surface. 
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CHAPTER 2 

CHRONOLOGY OF EVENTS 

On July 29 through August 10, 1992, Brown and Caldwell Consultants (BCC) 
conducted a soil and groundwater investigation at The Western Company of North 
America (WCNA) facility in Hobbs, New Mexico. Table 2-1 presents a chronology of 
events associated with the Hobbs facility. 

Table 2-1 Chronology of Events 
The Western Company of North America 

Hobbs, New Mexico Facility 

Date Activity 

February 7, 1991 New Mexico Oil Conservation Division (OCD) conducts on-site 
inspection, including sampling of on-site fresh water well. 

August 6, 1991 WCNA receives letter from OCD requesting submittal of 
investigation work plan. 

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

November 15, 1991 OCD approves technical work plan. 

December 16, 1991 RSA samples fresh water well. Results submitted to OCD. 

February 21, 1992 WCNA samples fresh water well. Results submitted to OCD. 

July 29-August 10, 1992 BCC conducts soil and groundwater investigation according to 
approved technical work plan. 

LDJLLD Consul tants 





CHAPTER 3 

TEXT 

A. Background Information 

On February 7, 1991, the New Mexico Energy, Minerals and Natural Resources 
Department, Oil Conservation Division (OCD) conducted an on-site inspection at The 
Western Company of North America (WCNA) Hobbs, New Mexico facility. During this 
inspection, OCD personnel observed that soil near the fuel island was stained. A sample 
from the facility's fresh water well, collected by the OCD contained benzene, toluene, 
ethylbenzene and toluene (BTEX) concentrations above detection limits. Based on these 
results, the OCD requested on August 6,1991, that WCNA submit an investigation work 
plan. On November 15,1991, the OCD approved the Technical Work Plan for Soil and 
Groundwater Investigation with modifications to the sampling techniques and specific 
analyses required. This Technical Work Plan is presented in Appendix A. 

On December 16,1991, and February 21,1921, the on-site fresh water well was re-
sampled by RSA and WCNA personnel, respectively. The laboratory analysis for these 
two sampling events indicated that BTEX concentrations were significantly lower than 
the levels reported in the OCD sampling event of February 7, 1991. 

The samples from the fresh water well were collected at the acid dock area which 
was the nearest point of access for sampling the fresh water well. Laboratory analytical 
results from the water samples collected by the OCD, RSA, and WCNA are presented 
in Appendix A. 

B. Soil Investigation 

On July 29 through August 5,1992, BCC completed 9 air rotary-drilled soil borings 
and 6 hand augured soil borings. The following is a description of the completion, 
sampling, and laboratory results of the air rotary-drilled and hand augured soil borings 
at the WCNA Hobbs, New Mexico Facility site. 

B.l Deep Soil Boring Investigation 

During July 29 through August 5, 1992, BCC completed nine deep soil borings. 
The locations of the borings were given in the approved Technical Work Plan prepared 
by RSA. Due to obstructions such as fences, overhead power lines, and other utilities, 
some boring locations were moved or eliminated. These modifications to the boring 
locations were approved by an OCD representative in the field. Each deep soil boring 
was drilled and continuously sampled to a depth ranging from 52 to 54 feet. The 
borings were drilled using air rotary-drilling methods. Soil samples were collected using 
a 1.5 inch diameter split spoon sampler. Due to the presence of heavy gravel in certain 
strata, the sampler was not able to obtain two feet of recovery; therefore, samples were 
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collected at varying intervals where there was sufficient recovery. Because of the 
presence of a layer of caliche near the surface in some borings, no recovery was 
obtained; however, drill cuttings were collected to be used for field screening purposes. 
Similarly, a sandstone layer was encountered in some borings between 30 and 32 feet. 
Again, no recovery was obtained and drill cuttings were collected for field screening. 
The locations of the borings as well as results of the laboratory analysis of deep soil 
boring samples are presented on the Affected Soil Map (Figure 3-1). Borehole logs 
prepared for each location are presented in Appendix B. 

Two samples from each boring were selected for laboratory analysis. In each 
boring the sample with the highest flame ionization detector (FID) reading and the 
sample from the soil/groundwater interface were selected for analysis. Each sample was 
split, with half of the sample being placed in a labeled, laboratory cleaned jar, and 
immediately placed on ice to prevent loss of any volatile constituents. The other half of 
the sample was placed in a laboratory cleaned, wide-mouth 16 ounce jar, the top covered 
with aluminum foil and the lid secured over the foil. Organic vapors were allowed to 
develop for approximately five minutes. During this headspace development period, the 
sample was shaken vigorously for approximately one minute. The aluminum foil was 
then pierced with the FID probe and an organic vapor reading was taken. Organic 
vapor readings are presented on the boring logs in Appendix B. At the conclusion of 
the sampling, the cooled samples were shipped via over night delivery to Southwestern 
Laboratories in Houston, Texas using proper chain-of-custody procedures. Upon receipt 
by the laboratory, the samples were logged in an assigned the log numbers shown on 
the analytical report presented in Appendix C. 

Prior to drilling at the site and between each boring, the pilot bit and all other 
downhole equipment was cleaned to prevent cross-contamination between borings. The 
equipment used by BCC personnel for soil sampling at the site was cleaned prior to each 
use by washing with a laboratory grade detergent solution, rinsing with tap water, 
rinsing with distilled water, lightly rinsing with isopropyl alcohol, and a final rinsing 
with distilled water. 

All drill cuttings and excess soil generated by drilling activities were stored on 
heavy gauge plastic covered by heavy gauge plastic in a discreet area on-site to await 
proper disposal. 

B.2 Deep Soil Boring Sample Analysis 

All soil samples selected for laboratory analysis were analyzed for benzene, toluene, 
ethylbenzene, and xylenes (BTEX) EPA Method 8020, and Total Petroleum Hydrocarbons 
(Diesel Fraction) EPA Modified 8015. A summary of analytical results for the selected 
deep boring soil samples is presented in Table 3-1. The laboratory analytical reports are 
presented in Appendix B. 
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Table 3-1 Summary of Laboratory Analyses for 
Selected Deep Boring Soil Samples 

WCNA-Hobbs, New Mexico Facility 

Sample Number 
(Sample Depth 

in Feet) 

Laboratory Analysis EPA Method 
8015 (Diesel 

Fraction) 
mg/Kg 

Sample Number 
(Sample Depth 

in Feet) 

EPA 8020 - mg/Kg 

EPA Method 
8015 (Diesel 

Fraction) 
mg/Kg 

Sample Number 
(Sample Depth 

in Feet) 
Benzene Toluene Ethylbenzene Xylenes 

EPA Method 
8015 (Diesel 

Fraction) 
mg/Kg 

SB-1-20 
(49-51) 

6.88 44.27 36.20 124.82 5510 

SB-1-21 
(51-53) 

17.95 103.32 56.49 177.17 2360 

SB-2-16 
(45-47) 

<0.80 2.17 4.90 19.34 347 

SB-2-18 
(49-51) 

<0.80 3.60 5.54 21.75 526 

SB-3-11 
(42-44) 

<0.020 <0.020 <0.020 <0.020 3.8 

SB-3-14 
(49-57) 

0.035 <0.020 <0.020 <0.020 1.7 

SB-4-23 
(48-50) 

0.063 0.186 0.029 0.079 9.8 

SB-4-24 
(50-52) 

1.02 21.82 16.55 55.73 697 

SB-5-8 
(15-17) 

1.34 8.68 9.84 34.17 1160 

SB-5-22 
(49-51) 

<0.40 8.01 6.81 23.99 733 

SBO-6-22 
(49-51) 

5.61 32.53 20.91 68.26 2510 

SB-6-23 
(51-53) 

9.85 65.10 54.80 155.68 7610 

SB-7-18 
(40-42) 

<0.020 <0.020 <0.020 <0.020 <1.0 

SB-7-21 
(46-48) 

<0.020 <0.020 <0.020 <0.020 1.0 

SB-8-22 
(48-50) 

0.63 11.46 7.63 25.24 28.3 

SB-8-23 
(50-52) 

9.53 45.31 27.97 90.52 6680 

SB-9-22 
(44-46) 

<0.020 <0.020 <0.020 <0.020 <1.0 

SB-9-24 
(48-50) 

<0.020 <0.020 <0.020 <0.020 <1.0 

mg/Kg: milligrams per kilogram = parts per million 
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The analytical results of the deep boring soil samples indicate benzene 
concentrations ranging from <0.02 parts per million (ppm) to 17.95 ppm. Toluene was 
also present in concentrations ranging from <0.02 ppm to 103.32 ppm. Ethylbenzene was 
detected in concentrations ranging from <0.02 ppm to 56.49 ppm. Xylenes were found 
in concentrations ranging from <0.02 ppm to 177.17 ppm. Soil boring SB-1 contained the 
highest concentration of BTEX constituents at depths of 51 to 53 feet. The EPA Modified 
8015 for the diesel fraction of Total Petroleum Hydrocarbons (TPH) showed 
concentrations ranging from <1.0 in borings SB-7 and SB-9 to 6680 ppm in boring SB-8. 
The 6680 ppm TPH in boring SB-8 was from the sample collected between the depths 
of 50 and 52 feet. 

Based on laboratory analytical data for deep boring soil samples, hydrocarbons 
have affected soils between 48 and 50 feet in depth; however, existing information is not 
sufficient to determine the source(s) at this time. 

B.3 Shallow Soil Boring Investigation 

In the Technical Work Plan submitted by RSA and approved by the OCD, seven 
hand-augured shallow soil borings were proposed. These borings were located around 
the gasoline and diesel storage tanks within the retaining wall and were to be hand-
augured to a depth of five feet or until refusal. On August 3, 1992, BCC completed six 
hand augured shallow soil borings in this area. Only two borings could be completed 
in the eastern portion of the retaining wall area instead of the proposed three due to the 
position of the diesel storage tank. The modifications to the proposed locations were 
approved by the OCD. Shallow boring locations are presented on Figure 3-2. 

The shallow soil borings were completed using a four inch diameter stainless steel 
hand auger. The depths of the borings ranged from 32 inches to 4 feet below ground 
surface. 

One soil sample from each shallow boring was selected for laboratory analysis. 
The sample with the highest FID reading was selected for laboratory analysis. Each 
sample was split and a headspace analysis was performed as in B.l Deep Soil Boring 
Investigation. Decontamination and shipping procedures used for the deep soil boring 
investigation were utilized for sampling in the shallow soil borings. Excess soil 
generated during shallow soil borings was returned to its respective borehole. 

B.4 Shallow Soil Boring Sample Analysis 

All shallow soil samples collected for laboratory analysis were analyzed for BTEX, 
EPA 8020 and TPH (Diesel fraction) EPA Modified 8015. A summary of analytical 
results for the selected shallow boring soil samples is presented in Table 3-2 and may 
be found on the Affected Shallow Soils Map on Figure 3-2. 
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Table 3-2 Summary of Laboratory Analyses for 
Selected Shallow Boring Soil Samples 
WCNA-Hobbs, New Mexico Facility 

Sample Number 
(Sample Depth 

in Feet) 

Laboratory Analyses EPA Modified 
8015 (Diesel 

fraction) 
mg/Kg) 

Sample Number 
(Sample Depth 

in Feet) EPA 8020-mg/Kg 

EPA Modified 
8015 (Diesel 

fraction) 
mg/Kg) 

Sample Number 
(Sample Depth 

in Feet) 

Benzene Toluene Ethylbenzene Xylenes 

EPA Modified 
8015 (Diesel 

fraction) 
mg/Kg) 

HA-2-2 
(2-2.5) 

51.4 401.4 328.1 1617.2 35100 

HA-3-2 
(2-4) 

6.63 39.57 24.61 129.83 7930 

HA-4-2 
(2-3) 

1.92 18.56 16.25 87.88 5860 

HA-5-1 
(0-2) 

<0.40 <0.40 <0.40 <0.40 16400 

HA-6-1 
(0-2) 

<0.80 <0.80 <0.80 <0.80 35000 

Note: Concentrations for constituents given or detection limits shown 
mg/KG = milligrams per kilogram = parts per million 

The analytical results of the shallow boring soil samples indicate benzene 
concentrations ranging from <0.40 ppm to 51.40 ppm. Toluene was also present in 
concentrations ranging from <0.40 ppm to 401.4 ppm. Ethylbenzene was detected in 
concentrations ranging from <0.40 ppm to 328.1 ppm. Xylenes were found in 
concentrations ranging from <0.40 ppm to 1617.2 ppm. Samples selected for laboratory 
analysis from boring HA-5 and HA-6 were below the detection limits for all BTEX 
constituents. The highest concentration of BTEX constituents was found in boring HA-2 
at depths of 2.0 to 2.5 feet. TPH (Diesel fraction) analysis by EPA Modified 8015, 
indicated concentrations ranging from 1310 ppm to 35,100. The highest concentration 
of TPH was found in boring HA-2 from 2.0 to 2.5 feet. 

Based on the laboratory analysis, it appears that hydrocarbons from the ASTs have 
affected the shallow soils with the retaining wall area. 

C. Groundwater Investigation 

On August 6 through August 8,1992, BCC installed monitoring wells in five of the 
nine deep soil borings. On August 8, through August 10,1992, BCC developed, purged, 
and sampled the newly installed monitoring wells. Also, in accordance with the 
Technical Work Plan, the fresh water well on-site was also sampled. The following is 



a description of the installation, development, purging, and sampling of the newly 
installed monitoring wells, as well as the purging and sampling of the fresh water well 
located on-site. 

C l Description of Fresh Water Well 

As indicated earlier in this report, WCNA has a fresh water well located on-site. 
The well was installed on August 15,1975 by Abbott Brothers and is located to the north 
east of the fuel island area (See Figure 1-2). The fresh water well has a total depth of 
125 feet and is screened between 55 and 125 feet. 

The water produced from the well is stored in an adjacent 22,500 gallon AST. The 
water stored in the AST is transferred by PVC piping to the acid dock area to be used 
by WCNA in mixing acid solutions. The AST is marked with a "non-potable water" sign 
and is not used as a source of drinking water. 

C.2 Monitor Well Installation 

After soil sampling procedures were completed, five borings (selected by the OCD 
office in Santa Fe, New Mexico) were reamed to a suitable diameter and advanced to a 
total depth of approximately 62 feet in preparation for the installation of five, 2-inch 
diameter monitoring wells. 

Each well consisted of approximately 1.2 feet of 2-inch diameter schedule 40 PVC 
blank, to act as a sump for the collection of fine sediments, followed by 15 feet of 2-inch 
diameter Schedule 40 PVC slotted casing (0.01-inch slots). The slotted PVC was followed 
by 50 feet of 2-inch diameter Schedule 40 PVC solid casing. Each section of casing was 
joined using threaded, flush-mounted connections. Three centralizers were used in each 
well at 45 feet, 30 feet, and 15 feet below ground surface. 

Silica sand (20-40 Brady sand) was slowly poured down the borehole to provide 
a filter pack. The filter pack extends approximately two feet above the top of the 
screened interval and this depth was verified by measurement. Approximately two feet 
of bentonite pellets were poured down the borehole immediately above the filter pack 
and hydrated to form an annular seal. The remaining annular space was filled with a 
cement/bentonite grout mix. Well construction information is presented on the borehole 
logs in Appendix B. 

Monitoring wells MW-1, MW-2, MW-3, and MW-5 were completed approximately 
three feet above grade as locking monument completions. Each monitoring well is 
protected by three steel guard posts set two feet below grade and extending three feet 
above grade. Each guard post is filled with concrete and set in concrete. Monitoring 
well MW-4 was completed with a flush-mount grade box surrounded by a small 
(approximately one foot diameter) concrete pad. 
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Monitor wells installed at the site were developed to remove fine sediments from 
the bottom of the well. Development was accomplished by using a clean stainless steel 
bailer to evacuate three to four well volumes. The evacuated water was placed in the 
on-site field waste tanks. 

On August 12, 1992, the guard posts, monument pipe, and surface casing on 
monitoring well MW-2 were damaged by a WCNA truck. After discussion, BCC 
contracted Harrison Drilling and Environmental Services, Inc. to repair MW-2. On 
August 20 and 21, 1992, the above grade guard posts and monument pipe were 
removed. The surface casing was repaired and a flush-mount, traffic proof, manhole 
was installed as the surface completion. 

C.2 Monitor Well Sampling 

Groundwater samples for laboratory analysis were collected from each monitoring 
well on August 10, 1992. Prior to sample collection, a clean stainless steel bailer was 
used to purge each well. Water was removed until the pH, temperature, and specific 
conductance stabilized (two consecutive readings). After purging the monitor wells, they 
were allowed time to recharge to static water level and then sampled. The fresh water 
well was sampled almost immediately after purging. 

The monitoring wells were sampled at static water level by lowering a clean Teflon 
bailer into the well. All equipment used for bailing and sampling was cleaned prior to 
each use by washing with a laboratory-grade detergent solution, rinsing with tap water, 
rinsing with distilled water, lightly rinsing with isopropyl alcohol, and a final rinse with 
distilled water. The water samples were placed in labeled, laboratory cleaned bottles. 
These bottles were immediately placed on ice to prevent the loss of any volatile 
constituents. At the conclusion of sampling, the cooled samples were shipped via 
overnight express to Southwestern Laboratories in Houston, Texas using proper chain-of-
custody procedures. 

On August 10, 1992, BCC collected a groundwater sample from the on-site fresh 
water well. Prior to sampling, the fresh water well was purged by allowing the pump 
to operate for approximately three minutes to evacuate any stagnant water. 

A groundwater sample was collected immediately after purging the fresh water 
well. This sample was collected via a faucet connected directly to the well housing. The 
water sample was placed in labelled, laboratory cleaned bottles. The preservation and 
shipping procedures listed above for the monitoring well water samples were used for 
the fresh water well sample. 
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C. 3 Groundwater Sample Analysis 

The six groundwater samples were analyzed for BTEX (EPA 8020), polynuclear 
aromatic hydrocarbons (EPA 8100) and major cations and anions using appropriate EPA 
methods (See Table 3-3). A summary of the analytical results of groundwater samples 
is presented in Table 3-3 and BTEX analysis may also be found on the Dissolved-Phase 
Concentration Map (Figure 3-3). The laboratory analytical results are presented in 
Appendix C. 

The analytical results of the groundwater sample indicate benzene concentrations 
ranging from <0.004 ppm to 5.55 ppm. Toluene was detected in concentrations ranging 
from <0.004 ppm to 12.09 ppm. Etliylbenzene was also present in concentrations ranging 
from <0.004 ppm to 2.16 ppm. Xylenes were found in concentrations of <0.004 in 
monitoring wells MW-5, MW-2, and the fresh water well. 

Monitoring well MW-1 contained the highest concentration of BTEX constituents 
while BTEX constituents in MW-5 were below detection limits. Monitoring well MW-3 
contained a benzene concentration of 0.0149 ppm while the other BTEX constituents were 
below detection limits. Polynuclear aromatic hydrocarbons were below detection limits 
in all monitoring well samples. 

The fresh water well sample laboratory analysis indicated that all BTEX 
constituents and polynuclear aromatic hydrocarbons were below detection limits. 

Based on the laboratory analytical data of all water samples, groundwater at the 
site has been affected by hydrocarbons; however, not there is not enough information 
to determine the source (s) of the hydrocarbons. 

D. Determination of Groundwater Flow Direction and Gradient 

On August 10,1992, BCC recorded groundwater level measurements in each of the 
five newly installed monitoring wells. To identify potential floating or sinking non
aqueous phase liquids, a dual interface probe (Marine Moisture Control Company Model 
D-2401-2UI) was used for the groundwater level measurements. All readings were 
measured relative to the survey elevation marked at the top of each well casing which 
were established by a survey conducted on August 10, 1992, by BCC. The benchmark 
(relative elevation of 100.00 feet) was defined as the northeast corner of the office 
building slab and all top of casing elevations were surveyed relative to that point. All 
data was recorded to the nearest 0.01 foot. Non-aqueous phase liquids were not 
identified in the monitoring wells. Groundwater elevation data is presented in Table 3-4. 
The groundwater flow direction at the site is to the northeast with a gradient of <0.01 
feet per foot. Figure 3-4 presents the Groundwater Gradient Map for the WCNA-
Hobbs, New Mexico Facility site. 
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Table 3-3 Surnmary of Laboratory Analyses for Groundwater Samples 
WCNA-Hobbs, New Mexico Facility 

Laboratory 
Analyses 

Well Number Laboratory 
Analyses 

MW-1 MW-2 MW-3 MW-4 MW-5 Fresh Water 
Well 

EPA 8020 (mg/L) 
Benzene 

5.55 0.0149 0.3049 2.594 <0.004 <0.004 

EPA 8020 (mg/L) 
Toluene 

12.09 <0.004 2.099 10.36 <0.004 <0.004 

EPA 8020 (mg/L) 
Ethylbenzene 

2.16 <0.004 0.676 2.16 <0.004 <0.004 

EPA 8020 (mg/L) 
Xylenes 

7.37 <0.004 1.586 6.74 <0.004 <0.004 

EPA 8020 (mg/L) 
Total BTEX 

27.17 0.0149 4.665 21.85 <0.016 <0.016 

EPA 8100 
Polynuclear 

Aromatics (ug/L) 

BDL BDL BDL ND N D ND 

EPA 310.1 
Hydroxide (mg/L) 

0 0 0 0 0 0 

EPA 310.1 
Carbonate (mg/L) 

0 0 0 0 0 0 

EPA 310.1 
Bicarbonate (mg/L) 

383 287 315 361 305 216 

GPA 200.7 
Calcium (mg/L) 

133 171 149 138 91.8 366 

EPA 325.3 
Chloride (mg/L) 

163 122 19.2 26 91 621 

EPA 340.2 
Fluoride (mg/L) 

1.18 0.93 1.08 1.06 0.95 0.83 

SM 2340B 
Hardness (mg/L) 

494 629 553 518 330 1147 

EPA 200.7 
Magnesium (mg/L) 

39.7 49.1 44.2 42.0 24.4 56.4 

EPA 353.2 
Nitrate (mg/L) 

1.25 3.75 3.03 1.69 3.12 2.32 

EPA 258.1 
Potassium (mg/L) 

614 7.67 5.83 7.15 7.74 4.70 

EPA 200.7 
Sodium (mg/L) 

112 90.0 93.5 116 116 101 

EPA 375.2 
Sulfate (mg/L) 

158 174 2.09 183 180 251 

Note: Concentrations of constituents given or detection limit shown. 
BDL= Below Detection Limits for all constituents 
ug/L= micrograms per liter = parts per billion 
mg/L= milligrams per liter = parts per million 
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Table 3-4 Groundwater Level Data 
WCNA-Hobbs, New Mexico Facility 

Well Number Top of Casing 
Elevation 

Depth of Water from 
Top of Casing (ft) 

Groundwater 
Elevation 

MW-1 101.44 53.22 48.22 

MW-2 101.50 52.82 48.68 

MW-3 101.44 52.99 48.45 

MW-4 99.33 50.55 48.78 

MW-5 101.85* 52.38 49.47 

MW-5 was originally completed above grade (when this survey was conducted); however, because 
of truck traffic on site, it was redone as a flush-mount grade box. This in no way affects 
groundwater elevation in this monitor well. 

E. Determination of Water-Bearing Zone Characteristics 

On August 9, 1992, BCC conducted a preliminary slug test to determine the 
hydraulic characteristics of the water-bearing zone encountered at the WCNA-Hobbs, 
New Mexico Facility site. A clean stainless steel bailer was used to remove 
approximately one gallon of water from MW-1 and MW-5; however, both wells 
recovered to rapidly to adequately determine the hydraulic characteristics. Therefore, 
a review of reference data was performed to determine a range for characteristics of the 
water-bearing zone. Reference data collected from nearby Gaines and Yoakum Counties 
in west Texas, indicate that permeability is approximately 250 to 500 gallons per day per 
square foot while hydraulic conductivity is approximately 34 to 67 feet per day (from 
Texas Department of Water Resources Report 288. "Evaluating the Ground-Water 
Resources of the High Plains of Texas", Volume 1). These numbers correspond to 
accepted values for clean, fine to coarse sand which was encountered as the water
bearing strata of the WCNA-Hobbs, New Mexico Facility site. 

Using the range for hydraulic conductivity of 34 to 67 ft /day, using 0.01 as the 
hydraulic gradient, and assuming a 40 percent effective porosity (average for a clean 
sand), an approximate range for linear groundwater velocity by: 

V = Ki 
Nc 

Where V is linear groundwater velocity, K is the hydraulic conductivity, i is the 
hydraulic gradient and Nc is the effective porosity. The average range of linear 
groundwater velocity is estimated to be between 310 and 611 feet per year. 
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CHAPTER 4 

CONCLUSIONS AND RECOMMENDATIONS 

The following is a listing of conclusions and recommendations given by Brown and 
Caldwell Consultants (BCC) for The Western Company of North America (WCNA) 
Hobbs, New Mexico Facility site. 

4.a Conclusions 

Based on field investigations and laboratory analysis results, BCC presents the 
following conclusions: 

• Hydrocarbons were found in shallow soils to a depth of four feet, 
surrounding the aboveground fuel storage tanks (ASTs) at concentrations of 
up to 2398.1 ppm total BTEX and 35,100 ppm TPH. It appears that 
hydrocarbons from the ASTs have affected the shallow soils within the 
retaining wall area; 

• Maximum hydrocarbons were found in deeper soils at a depth between 48 
and 53 feet with concentrations of up to 354.93 ppm total BTEX and 7,610 
ppm TPH. The source(s) of these hydrocarbons have not been fully 
determined at this time; 

• Hydrocarbons were found in the groundwater at the site in concentrations of 
up to 27.17 ppm total BTEX. The source(s) of these hydrocarbons have not 
been fully determined; 

• BTEX values for the fresh water well sample was below detection limits; 

• Polynuclear Aromatic Hydrocarbons were below detection limits for all 
groundwater samples; 

• Based on this investigation, BCC has determined groundwater gradient to be 
<0.01 feet per foot with a flow direction toward the northeast. 

4.b Recommendations 

Based on information obtained to date, BCC recommends the following: 

• Visit OCD office in Santa Fe to obtain information on adjacent property(s); 

• Install another permanent monitoring well southeast of the fresh water well 
to assist in determining groundwater gradient to the east of the fresh water 
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well. This well will assist in determining if the fresh water well is affecting 
groundwater gradient at the site; 

Conduct one more groundwater sampling event to verify groundwater 
gradient and flow direction as well as previous laboratory analytical results; 

Based on the results of the second sampling event and comments from the 
OCD on this report, prepare a Remedial Action Plan (RAP) to remediate the 
soil and groundwater at the WCNA-Hobbs, New Mexico Facility site to meet 
cleanup levels negotiated with the State of New Mexico. 
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APPENDIX A 

• Approved Technical Work Plan 

• OCD Approval Letter for the Technical Work Plan with 
Modifications 

• Previous Laboratory Results for Fresh Water Well Sampling 
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TECHNICAL WORK PLAN 
SOIL AND GROUNDWATER INVESTIGATION 
THE WESTERN COMPANY OF NORTH AMERICA 

HOBBS, NEW MEXICO 
SEPTEMBER 5, 1991 

BACKGROUND 

1.1 In t r o d u c t i o n 

The Western Company of North America (Western) i s responding 

t o a suspected f u e l release at i t s Hobbs, New Mexico f a c i l i t y 

( F a c i l i t y ) , shown i n Figure 1. The response i s i n accordance 

w i t h the findings of a s i t e inspection by the O i l Conservation 

D i v i s i o n (OCD) of the New Mexico Energy, Minerals and Natural 

Resources Department. During inspection of the F a c i l i t y , OCD 

personnel observed t h a t s o i l s next t o the f u e l i n g island 

showed evidence of f u e l s p i l l s and leaks. A d d i t i o n a l l y , a 

sample collected from the F a c i l i t y ' s f r e s h water w e l l 

indicated elevated levels of benzene, toluene, ethylbenzene, 

and xylenes (BTEX). 

The i n v e s t i g a t i o n described i n t h i s Work Plan w i l l determine 

the extent of s o i l impact from f u e l i n g i s l a n d s p i l l s and 

leaks, as w e l l as investigate the sources and extent of 

groundwater impact at the F a c i l i t y . 

1.2 F a c i l i t y Description 

The Hobbs, New Mexico F a c i l i t y operates as an o i l and gas 

serv i c i n g company providing o i l and gas w e l l f r a c t u r i n g , 

a c i d i z i n g , and cementing services t o o i l and gas producing 



c l i e n t s . P e r t i n e n t r e g u l a t o r y i d e n t i f i c a t i o n i n f o r m a t i o n i s 

as f o l l o w s : 

1. Owner Address: The Western Company of North America 
P. 0. Box 56006 
Houston, Texas 77256 

2. Owner Representative: Mr. Ron McKeel, D i r e c t o r , Real 
E s t a t e and F a c i l i t i e s 
C o n s t r u c t i o n 

3. Owner Telephone No.: 713/629-2861 

4. F a c i l i t y Address: The Western Company of North America 
27 08 W. County Road 
Hobbs, New Mexico 

5. F a c i l i t y Representative: Mr. S h e r m a n W a l t e r s , 
Environmental Coordinator 

6. F a c i l i t y Telephone No.: 505/392-5556 

The Western F a c i l i t y maintains a f u e l i n g o p e r a t i o n on t h e 

n o r t h s i d e of t h e F a c i l i t y s e r v i c e yard ( F i g u r e 2 ) . The f u e l 

i s l a n d dispenses unleaded g a s o l i n e and d i e s e l f u e l t o s e r v i c e 

v e h i c l e s . The d i e s e l f u e l i s s t o r e d i n a 22,500 g a l l o n above 

ground storage tank (AST), w h i l e t h e unleaded g a s o l i n e i s 

s t o r e d i n a 5,500 g a l l o n AST. Fuel i s t r a n s f e r r e d from t h e 

unleaded g a s o l i n e and d i e s e l f u e l ASTs t o above ground 

dispenser pumps v i a underground f u e l l i n e s . The underground 

f u e l l i n e s are b u r i e d approximately two (2) t o t h r e e (3) f e e t 

below grade. 
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1.3 Communication w i t h the OCD 

On February 7, 1991, the OCD conducted an on-site inspection 

at the Hobbs F a c i l i t y . During t h i s inspection, OCD personnel 

observed t h a t s o i l near the f u e l i n g i s l a n d showed signs of 

s p i l l and leaks. Also, a sample c o l l e c t e d from the F a c i l i t y ' s 

fresh water w e l l had elevated le v e l s of BTEX. As a r e s u l t of 

these f i n d i n g s , i n an August 6, 1991 l e t t e r , OCD requested 

Western t o submit an i n v e s t i g a t i o n Work Plan by September 6, 

1991. 

Conversations w i t h OCD personnel indicated t h a t Western's 

adjacent (and l i k e l y upgradient) neighbor r e c e n t l y completed 

a remediation p r o j e c t addressing s o i l s which exhibited t o t a l 

petroleum hydrocarbon (TPH) and BTEX impacts. Therefore, t h i s 

Work Plan i s designed t o evaluate the extent of s o i l or 

groundwater impacts from o f f - s i t e sources, as w e l l as on-site 

sources, i f any. 

•n 



2.0 HYDROGEOLOGICAL INVESTIGATION TECHNICAL WORK PLAN 

2.1 Background Review 

A l i t e r a t u r e review w i l l be made t o gather t h e f o l l o w i n g 

i n f o r m a t i o n : 

1. B r i e f h i s t o r y of land use a t t h e s i t e and chronology of 

p e r t i n e n t events l e a d i n g up t o t h e i n v e s t i g a t i o n . 

2. P e r t i n e n t i n v e n t o r y records and d e s c r i p t i o n o f i n v e n t o r y 

methodology. These must be r e c o n c i l e d t o show l o s s or 

excess. 

3. Any photos of damaged tanks or l i n e s . 

4. Results o f any tank or l i n e i n t e g r i t y t e s t s i n c l u d i n g 

d e s c r i p t i o n s of t e s t procedures. 

5. . D e t a i l e d plans of any petroleum vapor surveys on s o i l 

samples or i n nearby basements, sewers, manholes, e t c . 

6. Relevant g e o t e c h n i c a l r e p o r t s conducted p r e v i o u s l y a t t h e 

S i t e . 

7. Record of any subsurface u t i l i t y l i n e s p r e s e n t a t t h e 

F a c i l i t y . 

8. P e r t i n e n t OCD f i l e s , e s p e c i a l l y r e s u l t s o f s o i l and/or 

groundwater i n v e s t i g a t i o n s conducted by adjacent land 

owners. 

9. Review of i n d u s t r y a c t i v i t y ( i n c l u d i n g o i l / g a s d r i l l i n g ) 

i n t h e immediate area. 

10. A review o f r e g i o n a l / s i t e s p e c i f i c l i t e r a t u r e and water 

w e l l r e c o r d s . 
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2.2 Water Well Analvsis 

Before any s i t e i n v e s t i g a t i o n a c t i v i t i e s begin, the fresh 

water w e l l at the F a c i l i t y w i l l be resampled and analyzed t o 

confirm the r e s u l t s of the February 11, 1991 analysis. 

Parameters analyzed w i l l be BTEX, TPH, t o t a l dissolved s o l i d s 

(TDS), s p e c i f i c conductance, pH, and c h l o r i d e . I f the r e s u l t s 

from the analysis confirm groundwater impacts, i n v e s t i g a t i o n 

a c t i v i t i e s w i l l be conducted as described i n t h i s Work Plan. 

2.3 S o i l Borings 

Western w i l l d r i l l approximately twelve (12) s o i l borings at 

the F a c i l i t y f o r the purposes of evaluating the subsurface 

stratigraphy/hydrogeology and t o delineate the h o r i z o n t a l and 

v e r t i c a l extent of hydrocarbon impacts t o soils/groundwater. 

One (1) boring w i l l be located near an underground storage 

tank (Figure 2) t o determine i f there are any r e l a t e d 

soil/groundwater impacts. Also, concern f o r groundwater 

impacts from o f f - s i t e sources may require the a l t e r a t i o n of 

s o i l boring placement or the i n s t a l l a t i o n of a d d i t i o n a l 

monitor wells. Placement of monitor wells w i l l allow a s t a t i c 

shallow groundwater l e v e l t o be established and the general 

shallow groundwater flow d i r e c t i o n t o be determined. The 

proposed boring locations are shown on Figure 3. The actual 

number and locations of borings and monitoring w e l l s may vary 

according t o the s i t e geology. A i r r o t a r y or hollow stem 

auger d r i l l i n g methods w i l l be u t i l i z e d , depending upon the 
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l i t h o l o g y encountered. Approximately 3 t o 5 o f these borings 

may become groundwater m o n i t o r i n g w e l l s i f impact t o t h e 

uppermost groundwater system i s i n d i c a t e d from t h e s o i l 

i n v e s t i g a t i o n or t h e r e s u l t s o f t h e water w e l l a n a l y s i s . I f 

no impact i s i n d i c a t e d t o t h e water supply w e l l or from t h e 

s o i l b o r i n g program, then t h e need f o r m o n i t o r w e l l s w i l l be 

evaluated f u r t h e r . A l l b o r i n g s w i l l be d r i l l e d t o a depth o f 

approximately 65 f e e t and i n t o t h e shallow or uppermost 

groundwater system beneath t h e F a c i l i t y . 

S o i l samples w i l l be c o l l e c t e d from t h e b o r i n g s a t 2 - f o o t 

increments. L i t h o l o g i c a l d e s c r i p t i o n s o f t h e s o i l samples 

w i l l be v i s u a l l y made according t o t h e U n i f i e d S o i l 

C l a s s i f i c a t i o n System (ASTM D-2487). S o i l b o r i n g logs w i l l be 

generated f o r each b o r i n g . Selected s o i l samples w i l l be 

c o l l e c t e d and analyzed f o r TPH. 

The a i r r o t a r y or h o l l o w stem auger d r i l l i n g equipment and a l l 

downhole sampling equipment w i l l be decontaminated p r i o r t o 

use i n each b o r i n g u t i l i z i n g a h i g h temperature/pressure 

washer. A l l o t h e r sampling equipment w i l l a l s o be washed 

between each sampling event. 

A l l boreholes not completed as mo n i t o r w e l l s w i l l be 

b a c k f i l l e d t o approximately 1 - f o o t from ground s u r f a c e w i t h a 

cement-bentonite g r o u t mix. The g r o u t s l u r r y c o n s i s t s o f 
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m i x i n g 6.5 g a l l o n s of water w i t h 3 t o 5 pounds of powdered 

b e n t o n i t e and 94 pounds of p o r t l a n d cement. A l l boreholes 

w i l l be rechecked t h e day a f t e r g r o u t placement and those 

boreholes where t h e g r o u t has subsided w i l l be "topped o f f " t o 

th e 1-foot depth. The remaining one f o o t o f t h e borehole w i l l 

be b a c k f i l l e d w i t h a h i g h - s t r e n g t h concrete. 

2.4 S o i l Headspace Gas Survey 

A s o i l headspace gas survey t y p i c a l l y i s t h e measurement of 

r e l a t i v e or s p e c i f i c v o l a t i l e hydrocarbon c o n c e n t r a t i o n s i n 

s o i l pores i r i t h e unsaturated and s a t u r a t e d zone a t v a r i o u s 

p o i n t s , d i s t r i b u t e d v e r t i c a l l y and h o r i z o n t a l l y . I n t h e 

uns a t u r a t e d zone, hydrocarbons can e x i s t i n t h e vapor phase i n 

s o i l pores, adsorbed onto s o i l p a r t i c l e s , and as f r e e 

hydrocarbon l i q u i d i n s o i l pores. Hydrocarbons i n t h e 

s a t u r a t e d zone are t y p i c a l l y adsorbed onto s o i l p a r t i c l e s over 

t h e zone of groundwater f l u c t u a t i o n s or may e x i s t as f r e e 

l i q u i d i n t h e s o i l pores. By o b t a i n i n g s o i l headspace gas 

data a t v e r t i c a l l y and h o r i z o n t a l l y d i s t r i b u t e d p o i n t s , t h e 

e x t e n t of subsurface hydrocarbon impact can be d e f i n e d . 

The ambient temperature headspace (ATH) method (Van Z y l , 1987) 

c o n s i s t s of c o l l e c t i n g d i s c r e e t (or composite) s o i l samples 

from a borehole and p l a c i n g t h e s o i l i n a g l a s s c o n t a i n e r , 

l e a v i n g a vacant headspace i n t h e g l a s s c o n t a i n e r . The 

headspace gas i n each glass sample c o n t a i n e r i s t h e n analyzed 
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f o r o r g anic vapors using a p o r t a b l e o r g a n i c vapor monitor 

(OVM) p h o t o i o n i z a t i o n d e t e c t o r . 

S o i l samples w i l l be c o l l e c t e d u s i n g a 4-inch hand auger a t 

about seven (7) sample s i t e s l o c a t e d w i t h i n t h e r e t a i n i n g w a l l 

s u rrounding t h e above ground f u e l t anks. S o i l b o r i n g s w i l l be 

advanced t o f i v e (5) f e e t below grade or u n t i l auger r e f u s a l 

i s encountered. 

S o i l b o r i n g samples w i l l be c o l l e c t e d a t 2 - f o o t increments and 

placed i n glass j a r s (the j a r s are f i l l e d t o 3/4 f u l l ) . A 

l a y e r of aluminum f o i l w i l l be placed over t h e t o p o f t h e j a r 

and t h e cap screwed i n place, s e a l i n g t h e j a r . A f t e r w a i t i n g 

a p e r i o d of t i m e (samples are s t o r e d a t ambient a i r 

t e m p e r a t u r e s ) , t h e OVM p h o t o i o n i z a t i o n d e t e c t o r probe w i l l be 

used t o p i e r c e t h e aluminum f o i l and an o r g a n i c vapor 

headspace r e a d i n g w i l l be obtained. The r e s u l t i n g OVM 

headspace gas readings are i n p a r t s per m i l l i o n (ppm) o f t o t a l 

i o n i z a b l e hydrocarbon based upon a i s o b u t y l e n e standard. The 

OVM p h o t o i o n i z a t i o n d e t e c t o r i s c a l i b r a t e d t o a known 

i s o b u t y l e n e gas standard p r i o r t o t h e headspace gas r e a d i n g s . 

The OVM d e t e c t o r has a l i m i t o f d e t e c t i o n o f 100 p a r t s per 

b i l l i o n of t o t a l i o n i z a b l e hydrocarbon. R e s u l t s o f t h e OVM 

ambient temperature headspace gas readings are recorded (and 

presented i n g r a p h i c a l form) on t h e s o i l b o r i n g l o g s . The OVM 

s o i l gas readings p r o v i d e an i m p o r t a n t i n s i g h t i n t o b o t h t h e 
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v e r t i c a l and a r e a l e x t e n t o f hydrocarbon occurrence i n t h e 

subsurface soils/groundwater i n t h e F a c i l i t y area. 

Also, as p a r t o f t h e i n v e s t i g a t i o n , OVM s o i l gas readings w i l l 

be made on a l l boreholes upon borehole completion. These 

readings are made by l o w e r i n g t h e OVM p h o t o i o n i z a t i o n chamber 

i n t o t h e open borehole t o a depth of approximately s i x (6) 

inches and r e c o r d i n g the OVM borehole vapor readings on t h e 

" s o i l b o r i n g l o g s . S o i l samples w i l l be c o l l e c t e d from t h e 

boreholes based t h e OVM s o i l gas analyses and t e s t e d f o r TPH 

and BTEX. 

2.5 Monitor Well I n s t a l l a t i o n 

I f t h e s o i l i n v e s t i g a t i o n i n d i c a t e s impacts t o t h e uppermost 

groundwater system, approximately 3 t o 5 o f t h e d r i l l e d 

boreholes may be completed as groundwater m o n i t o r i n g w e l l s i n 

order t o monitor shallow groundwater q u a l i t y beneath t h e 

F a c i l i t y , t e s t t h e a q u i f e r p h y s i c a l p r o p e r t i e s , and measure 

groundwater e l e v a t i o n s f o r h y d r a u l i c g r a d i e n t / f l o w d i r e c t i o n 

and seasonal w a t e r - l e v e l f l u c t u a t i o n s . A l l a p p r o p r i a t e OCD 

pe r m i t s w i l l be obtained p r i o r t o i n s t a l l i n g m o n i t o r i n g w e l l s . 

A l l m onitor w e l l s w i l l be c o n s t r u c t e d w i t h pre-cleaned, 2-

i n c h , screw-coupled, t r i - l o c k , PVC casing and 0.010-inch s l o t , 

10 t o 20- f o o t l o n g , PVC screens. Screen placement w i l l be 

chosen by c e n t e r i n g t h e screen across and above t h e 
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groundwater l e v e l observed at the time of d r i l l i n g . Placing 

the screen at t h i s l e v e l i n the zone of s a t u r a t i o n allows f o r 

the monitoring of p o t e n t i a l immiscible layers or l i g h t e r - t h a n -

water organics on the groundwater surface. The e n t i r e screen 

length annulus i s surrounded w i t h a clean 8-20 s i l i c a sand 

f i l t e r pack. A 0.75-foot long fines-catchment sump i s placed 

below the screen i n t e r v a l and the bottom of the sump i s f i t t e d 

w i t h a PVC screw plug. The sand f i l t e r pack extends from the 

bottom of the w e l l t o approximately 2.0 f e e t above the top of 

the screen. A 2-foot t h i c k sodium bentonite seal i s placed 

above the top of the sand pack. The w e l l annulus from the top 

of the bentonite seal t o approximately one (1) f o o t f e e t below 

ground l e v e l w i l l be f i l l e d w i t h a cement/bentonite grout mix. 

A l l completion materials (screen, sump, r i s e r , plugs, 

protectors and caps) w i l l be thoroughly cleaned w i t h a high 

temperature/high pressure water wash before entering the 

borehole. The remaining one (1) fo o t of the borehole and w e l l 

casing i s covered w i t h a w a t e r t i g h t , s t e e l , f l u s h grade, 

protector placed over the PVC casing and anchored i n concrete 

or a 4-inch abovegrade s t e e l protector anchored i n concrete. 

A w a t e r t i g h t cap w i l l also be placed over the monitor w e l l f o r 

a l l below grade completions. Well completion diagrams w i l l be 

generated f o r each w e l l i n s t a l l e d . 
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The monitor w e l l s w i l l be developed u s i n g a 1.67-inch diameter 

t e f l o n b a i l e r , bladder pump, or Brainard-Kilman hand pump. 

The w e l l s w i l l be purged u n t i l t h e water v i s i b l y c l e a r s of 

f i n e - g r a i n e d sediment and t h e pH, temperature, and s p e c i f i c 

conductance of t h e developed groundwater s t a b i l i z e s . 

The monitor w e l l s w i l l determine t h e f o l l o w i n g : 

1. Depth t o groundwater, 

2. The groundwater g r a d i e n t and f l o w d i r e c t i o n , 

3. Recharge/discharge zones, 

4. Seasonal f l u c t u a t i o n s i n groundwater l e v e l s , 

5. S i t e geology, 

6. H o r i z o n t a l and v e r t i c a l e x t e n t of impact, i f any, and 

7. Thickness and type of f r e e petroleum p r o d u c t l a y e r , i f 

any. 

2.6 Groundwater Sampling 

Groundwater w i l l be sampled f o r t h e purpose of c h a r a c t e r i z i n g 

th e chemical q u a l i t y of the shallow groundwater u p g r a d i e n t and 

downgradient from t h e any i d e n t i f i e d hydrocarbon r e l e a s e 

a r e a ( s ) . 

P r i o r t o sampling, a l l w e l l s w i l l be measured t o determine 

s t a t i c groundwater l e v e l s and w e l l depth. I n a d d i t i o n , t h e 

groundwater s u r f a c e w i l l be in s p e c t e d t o determine i f any 

f l o a t i n g i m m i s c i b l e l i q u i d s are present. F o l l o w i n g these 
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measurements, t h e w e l l s w i l l be purged of a t l e a s t t h r e e 

casing/sand pack volumes o f groundwater i n order t o e l i m i n a t e 

stagnant f l u i d s w i t h i n t h e w e l l casing and sand f i l t e r pack. 

Purging w i l l be accomplished by b a i l i n g w i t h precleaned, 

d e d i c a t e d , t e f l o n b a i l e r s . A l l b a i l e r s are f i t t e d w i t h clean 

monofilament l i n e . A l l f l u i d s purged from t h e w e l l s w i l l be 

c o l l e c t e d i n 55 g a l l o n drums and r e t a i n e d o n - s i t e u n t i l 

d i s p o s a l i s arranged. 

Groundwater samples w i l l be c o l l e c t e d w i t h precleaned t e f l o n 

b a i l e r s . The groundwater samples are c a r e f u l l y poured from 

th e b a i l e r d i r e c t l y i n t o t h e a p p r o p r i a t e sample b o t t l e s . 

S p e c i a l care i s exercised d u r i n g sampling t o av o i d excess 

a e r a t i o n of t h e sample. A l l sample b o t t l e s w i l l be 

a p p r o p r i a t e l y pre-cleaned by t h e a n a l y t i c a l l a b o r a t o r y . The 

a p p r o p r i a t e sample b o t t l e s are prepared w i t h pre-measured 

a c i d p r e s e r v a t i v e s by the a n a l y t i c a l l a b o r a t o r y . A l l samples 

are packed i n i c e immediately a f t e r being c o l l e c t e d , then 

shipped under chain-of-custody c o n t r o l by o v e r n i g h t a i r 

express t o the l a b o r a t o r y f o r a n a l y s i s . 

The groundwater w i l l be l a b o r a t o r y analyzed f o r BTEX, TPH, 

c h l o r i d e , pH, s p e c i f i c conductance, and TDS. During w e l l 

sampling, t h e pH, temperature, TDS, and s p e c i f i c c o n d u c t i v i t y 

of a l l groundwater samples are a l s o t e s t e d . BTEX and TPH are 

i n d i c a t o r parameters f o r g a s o l i n e and d i e s e l f u e l r e l e a s e s t o 
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groundwater. The remaining parameters act as i n d i c a t o r s of 

inorganic impacts t o the groundwater. 

2.7 Schedule 

Western w i l l i n i t i a t e the hydrogeological i n v e s t i g a t i o n w i t h i n 

30 working days f o l l o w i n g approval of the Technical Work Plan 

by the New Mexico OCD. The i n v e s t i g a t i o n r e s u l t s along w i t h 

a Corrective Action Plan, i f required, w i l l be submitted t o 

the OCD f o l l o w i n g completion of the i n v e s t i g a t i o n . 

13 
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U l_ — T H U O I L. C O M A T I O M R 

STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT. 

OIL CONSERVATION DIVISION 

BRUCE KING 
GOVERNOR 

POST OWCH BOX 2066 
STATE LANO OFHCE BUILOINO 
SANTA FE. NEW MEXICO 87SO* 

COS) 827-5800 

November 15, 1991 

MAIL 
RETURN RECEIPT NO. P-l06-675-384 

Mr. Benny Ho 
Thc Western Company of North America 
P.O. Box 56006 
Houston, Texas 77256 

RE: Hobbs Service Facility (GW-72) 
Soil & Groundwater Contamination Investigation 
Lea County, New Mexico 

Dear Mr. Ho: 

The Oil Conservation Division (OCD) has received the September 5, 1991 "Technical Work 
Plan," Soil and Groundwater Investigation,'' submitted on behalf of The Western Company, of 
North America (WCNA) by Roberts/Schornick and Associates, Inc. The above document 
outlines a plan for an investigation into the sources and extent of soil and groundwater 
contamination at the WCNA Hobbs Service Facility. The OCD approves the Technical Work 
Plan with the following conditions: 

1. All groundwater samples will be analyzed for Benzene, Toluene, Ethylbenzene, Xylene 
(BTEX), Polynuclear Aromatic Hydrocarbons (PAH's), and major cations and anions 
using standard EPA methods. 

2. If the results from the fresh water well analysis confirm groundwater impacts then 
investigation activities will be conducted as described in the Work Plan. However, if the 
results indicate that groundwater has not been impacted, the WCNA is still required to 
investigate the extent of the soil contamination from facility leaks and spills and submit 
a clean-up and remediation plan. 



Mr. Benny Ho 
November 15, 1991 
Page - 2 

3. The WCNA has proposed 12 soil borings at the facility to delineate the extent of 
hydrocarbon impacts to soils and groundwater. Any changes in either the number or 
location of these proposed borings must be approved by the OCD. 

4. Soil vapor measurements will be taken with the organic vapor meter (OVM) every 2 feet 
on all soil borings. For each soil boring, laboratory samples will be taken at the highest 
OVM reading and at approximately 2 feet above the water table if there is any OVM 
reading at this location. These samples will be analyzed for volatile aromatic organics 
using the EPA method 602 and for Total Petroleum Hydrocarbons (TPH) using the 
modified EPA method 8015. 

5. All monitor wells will be constructed with a minimum of 10 feet of screen below the 
water table and 5 feet of screen above the water table. 

6. The WCNA will submit an investigation report to the OCD within 60 days of the last 
sampling event conducted during the investigation. 

Please contact the OCD at least 7 days prior to all soil borings, monitor well installations, and 
sampling events so that the OCD has the opportunity to have a representative present and split 
samples. 

Please be advised that the OCD approval does not limit you to the work proposed if the 
investigation fails to fully delineate the extent of contamination related to the WCNA's activities. 
In addition, the OCD approval does not relieve you of liability which may be actionable under 
any other laws and/or regulations. 

If you have any questions, please contact me at (505) 827-5884. 

Sincerely, 

Kathy M. Brown 
Geologist 

xc; OCD Hobbs District Office 
Herschel Roberts, Roberts/Schornick & Associates, Inc. 
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0 2 / 1 4 / 9 1 

0 2 / 1 4 / 9 1 

0 2 / 1 ' / 9 i 

0 2 / 1 4 / 9 1 

0 2 / 1 4 / 9 1 

0 2 / 1 4 / 9 1 

0 2 / 1 4 / 9 1 

IPX M«:hod 6C10 

E?A x . t h o d 6010 

E?A X « : h « i 6010 

l?A X« ;h« f AOIC 

IPX XtCftod 6010 

EPA X i t h c d 6010 

E?A K u S c d W10 

EPA Xcthotf 6010 

i n X r ; S « l 6010 

EPA Xic . l cd 6-010 

l?A Xe'.hod « 1 C 

EPA Xochod 6010 

EPA X«t»icd 4310 

SPA X « : W 4010 

EPA Xethod 6010 

[PA X«thod 6010 

EPA X<jthe<* 6010 

E?A X«thod 6010 

EPA X«tXod 

EPA X«the<f 6010 

cac 

Ct 

y ; 

cx 

cx 

•i 

CX 

• 4 

UT 

VT 

CI 

Cl 

cx 

CA 

or 
i 

a 

o i 

CJ 

IIHIHHHH 
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PARAMETER 

E Tftyl b«jni»/v4 

X y l t r v i i 

A y j y l o n l t H U 

CiQcn T i t n c h l o f ld« 

CMorofc<fiiet->* 

C.S8TM thjr>« 

2 - J o r o t t h y l Y f n y l c th . r 

CMoro^ors 

0 lbrarTK>ch lorcxneth.ru 

8 r J L I c h U r co« t h t rx 

1 , ^ > ( c h l o r o « t h K x 

1,2 -01 ch t c<-tx than* 

l . l j l e h l o f t x t h t r v t 

tnr>»- 1,2-01 ch I oro* th 
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181399 Continued p 4 C J f l 3 

R E S U L T S 

no 

5 

160 

40 

V0O00) * 

VCC1C0) • 

230 

KC<4.7) * 

N0< 10) • 

«0(2.8) * 

X0C6.0) » 

X0C10) • 

VOOO) * 

Xi50.cS) • 

XOOf .* 

ND<3.1) « 

X0<2.2) * 

xo<4.7> « 

vf<2 ,« ) • 

X0C2.4) • 

X0O.4) » 

U N I T S 

U f / I 

t j / t 

u 9/l 

u-g/l 

UJ/l 

o j / l 

us/1 

V9/t 

U9/1 

U9/1 

OS/1 

<J7/l 

u?/l 

UB/l 

UJ/1 

09/1 

OB/t 

ug / l 

Continued 

T1HZ 

0400 

CJCO 

0400 

6409 

1 i i7 

1647 

1647 

16i7 

1647 

1647 

1647' 

1647 

1647 

\U7 

1647 

1647 

1647 

1647 

1647 

1647 

1647 

DATB 

02/14/91 

02/14/91 

02/18/91 

02/14/91 

02/15/91 

02/15/91 

02/13/91 

02/13/91 

02/13/91 

02/15/91 

02/15/91 

02/15/91 

02/13/91 

02/15/91 

02/15/91 

02/15/91 

02/15/91 

02/13/91 

02/15/T1 

02/15/91 

02/15/91 

X Z T H O D 

IPA X.thod 4320 

IPA X.thod 4020 

IPA X.thod KJO 

EPA X.thod'iOZO 

IPA X.thod i l ' . i 

£PA X.thod 824 

EPA X.thod' 4240 

IPA X.thod 4240 

EPA X.thod 12LC 

EPA Xsthed' 4240 

EPA X.thod 4240 

IPA Xsthod 4240 

fPA x.-.hod 42'0 

EPA X.thod 8243 

EPA 1-jlhod S24C 

EPA X i thod 8 i ;0 

IPA X.:thod 4240 

EPA X.thod 4240 

JPA X.thod 4240 

IPA Xethod 42t0 

EPA X.thod 42i0 

?3> 

3 
ci 

PX 

f 

*f 
;. 

px I 

px t; 

PX 

y% 

?x 

Px 

PX 

px 

Px 

PH • \ 

rx 

px 

PX 

px i j 

PX I 

PX 

W i f M t l l l l M l l i n M ^ 
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181399 C o n t i n u e d P*.c/« •* 

'ARAKETER RESULTS UNITS T I K 2 DATS METEOD BY 

2-0 (eh I or opcocurx 

cl«-1,3-Dichloroprop*r>« 

jffhyl W H K * 

X. thy l*o« ChlorlcU 

H, 1 , 2 , 2 - 7 « t r j c h t o r o c t h a n * 

|a> i r ach I ot* o* thcrM 

B, 1,1-Tr(chloroethane 

t,1,2-Tr!ehtor&«(.h»r*« 

| | - ! ch ( oro-» throe 

||lnyC Chlorido 

T r 1,3 ' 01 oh I or e p r o f x r * 

Hyl 

xo<4 .0 ) * 

JtDCS.O) » 

XO{7.2) » 

x O ( 2 . J ) * 

X9C.4.9) » 

X0<4.1) • 

220 

VOO-SJ * 

X0C3-0) » 

w o o . 9 ) * 

HD(10) * 

WOO) * 

520 • 

m / l 

•^3/1 

us/1 

uo/l 

t--s/t 

vo/t 

ug/l 

u i / l 

Ufl / l 

U9/1 

IXJ/I 

1447 

1647 

1647 

•1647 

1647 

1647 

1647 

1647 

1647 

1647 

1647 

1647 

16i7 

0 2 / 1 5 / 9 1 

0 2 / 1 5 / 9 1 

02 /15 /91 

0 2 / 1 5 / 9 1 

02 /15 /91 

0 2 / 1 3 / 9 1 

0 2 / 1 5 / 9 1 

C2/15/91 

0 2 / 1 5 / 9 1 

0 2 / 1 3 / 9 1 

02 /15 /91 

0 2 / 1 5 / 9 1 

02 /15 /91 

[PA X.tnod 12'0 

EPA X.thod 4240 

IPA x«thod 4240 

EPA Hathcji 4240 

EPA Xachod 42 4 0 

EPA Xithed 4240 

IPA X.thod 4240 

IPA M«thod 1240 

EPA Xithod 4240 

IPA X«lhed 2240 

EPA X.thod 4240 

EPA X.thod 4240 

EPA Xstfcod »}40 

Q u i l i t y Assurance f o r th« SET v i t h sampla 181399 

PX 4 

PX 

PX 

px 

PX 

PX 

PX .v 
3 
-t 

PX y 

PX i 

s 
O.icriptlon XttvU ur.1l* 0up/JtdV»lu. IpiCor*. 

A l X a l i n i t y 

j t i n c U r d 30*1 r c A l 

*S1397 p u p l l c i t < 210 « 3 \ l 

141397 r>oAl 

141317 l p ( k » 

S tandard .B9 

[111400 D u p l I c i t c .190 TO/1 

<5 PF" 

J t »nd» rd 96 

! l 8 U > ' D v p l I C J t • 572 ppra 

2334 

210 

1.0 

.194 

100 

100 

Boron• 

100 

527 

Bromide 

C h l o r i d a 

P.rc tn t 

112 

100 

99 

99 

112 

1C2 

104 

104 

11C0 

1100 

1100 

1245 

1245 

1100 
1100 
1100 

0«t» 

02/13/91 
02/13/91 
02/13/91 
02/13/91 

02/13/91 

02/13/91 

C3/03/91 
03 / 03/91 
03/03/91 

P. 

BC"-' 

•4 
1 
sv 'j 
sv : 
ES 

li 

i i 

• • i i i i i i i ^ 



04:44rKi 
5 

am. 
TV-e COMPLETE S£=5viCc 1^3 ' 

2600 DUDLEY ROAD — KILGORE. TEXAS 75652 ~ 903/964-0551 

Analytical Chemistry * Utility Operations • Equipment Sales 

Q U A l l L y A* A UJ.* A lie 4 f o r t h a flE? v i t h fltap1a 1813SJ 

S v r p l • jf 0 « < c r f p t l o n X I S U U 0up /S {d V » l u * J p i Cone. ?»rc»nc T l * * S l t f 

J t a n d j r d 70 71 101 0945 C2, '1 l /? t 

131394 Oupl [ c i t e 23 <"J/l 23 100 0545 02 /13 /91 

131594 ••3/1 100 100 C945 02 /14 /91 

B p a c i f i c Conductance 
Surged 1423 Xlcrcr=r:o« 1413 101 1020 02 /1J /91 

131397 Oupl I c M t 1641 V l e r o c h o * 1677 ica 1020 02 /15 /91 

P l u o r i 4 e -
U 1 3 9 7 Spf k f * - j / l .5 96 1315 02 /21 /91 

S u l f a t a 
S U n d i r d 50 i r * / l 50 100 OS 15 02 /19 /91 

131JW Oupl ( c a t t 32 t r c / l 32 100 oau 02/19 /91 

131311 Oupl i c i t i 47 f J / 1 47 100 osi5 02/19 /91 

T o t a l D i i a o l v d d S o l i d * 
B l i n k o.oooo t 0430 02/22/91 

pH 
S t i n c i » r d C i l l b r i t « 7.0 1600 0 3 / U / 9 1 

C.(. I b r t t « tu 4 .0 16SC OZ/W/91 

J l i ( vJ« i J i.O *J L.O 1C0 uoo 0 2 / 1 4 / 9 ! 

S a l v o r 
« l » n k <.03 ( N / 1 1300 02/14/91 1 

J t a n c i a M .21 ff</l .20 105 1300 02 /14 /91 1 

t XirxLrd 1.0 ftj/l 1.C 100 1300 02 /14 /91 i 

131401 Dupl i c » t » <.03 •r-f/1 <.C3 100 1300 0 2 / U / 9 1 ( 
U U 0 1 Sptk« • V I .20 SO 1300 C 2 / U / 9 1 ( 

Aluminum 
Blank -<.1 es/l 1130 C2/19/91 V 

B l i n k O «M/ l 1130 02/19/91 X 

J t a n d i r d 1.0 /pg/ l 1.0 100 1130 02 /19 /91 X 

E u r d i r d 5.1 5.0 102 1120 02/19/91 X 

141357 oup l t c a : « .2 »"S/l .2 100 m o 02/19/91 

*• 
1 8 H 0 1 S p l k r i -c / l 1.0 99 1130 02/19/*?1 X' 

A r s e n i c 
I U n k 0 9 / I 1300 02 /14 /91 a 
S U n d a r d 1,0 * 5 / t 1.0 100 1300 02 /14 /91 a 

5.0 * 3 / l 5 .0 100 1300 02yl4/"?1 a 

101401 .69 e>sA .71 101 1300 02 /14 /91 u 

141401 I p l k * n j / l 1.7 92 1300 02 /14 /91 cx 
B i k r i u n . 

Blank •t.05 i x / l 1100 02 /20 /91 CO 

l U r J t , <.05 r« ) / l uao 02 /20 /91 CO 

S t» rx i » rd 1.0 rti/\ 1.0 100 1100 02 /20 /91 a: 
t t « n d » r d 3 .1 PC3/1 5.0 102 1100 02 /20 /91 CO 

141397 O u p t I c k t i .17 t x j / l .14 106 i ico 02720/91 CO 
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Q u a l i t y x j s u r m o * f o r the SET v i t h 0ajapl« 181395 
• • » • # * 

^41401 

131401 

lauoi 

141397 
181399 

13U01 

141397 

151401 

1JH01 

14K01 

l f ! U 0 1 

131397 

183397 

U1399 

• « » # » « . . • * . • • » » • 1 1 . • « . . * • « « . . . . . . 4 

C « » e r ( p t too I t t u l t Un ( 11 Dup/J td V»!u« Spk Cone. PtrccnC rts- C t t « 

Oupt l e a t t .12 «-<3/l .05 140 1100 0 2 / 2 0 / 9 1 
Spike I N J / I 2.0 44 1100 0 2 / 2 0 / 9 1 

E a r y l l i u n 
0 2 / 2 0 / 9 1 

B l l A k <.C01 " 3 / 1 1300 C Z / H / 9 1 
S t a n d a r d . M p f l / l .40 1C2 1300 0 2 / 1 4 / 9 1 
J U n d j r d 2 .0 i r u / l 2.0 100 1300 02 /14 /91 
O u p l ( c a t a ••.001 m9/ l <.C01 ICO 1300 0 2 / U / 9 I 
S p i k t e-H/l - A 0 . . ti OOO 0 2 / 1 4 / 9 1 

D i s s o l v e d C a l a i u n • 
I t i n k .27 W / l C430 0 2 / 1 5 / 9 1 
31 anciard 10 r-3/1 10 100 CS30 0 2 / 1 5 / 9 1 
t ? i r > d t r d 5C P f l / l 30 100 0830 0 2 / 1 5 / 9 1 
Dupl ( c i t t UO f i j / l UO 100 oa3o 0 2 / 1 5 / 9 1 
? p ( k » r c / l 20 99 0430 0 2 / 1 5 / 9 1 

C a d a i u a 
B L n k <.01 «T?/l 1300 0 2 / 1 4 / 9 1 
J t t r x i i r d . 5 ! *>s/l .50 102 1300 0 2 / K / 9 ! 
S t a n d a r d 2.S i f s / l 2.5 100 1300 C 2 / H / 9 1 
O u p l f c i t t <.01 rs/l <.01 100 13C0 0 2 / 1 4 / 9 1 

C o b o l t 
11 i n k •'.05 m r / l 2045 0 2 / 1 1 / 9 1 
St ands rd 1.0 r ? / l 1.0 100 2C45 0 2 / 1 4 / 9 1 
J C4od*rc( 3 .2 / * j / l 5 .0 104 2045 0 2 / 1 4 / 9 1 
O u p l i c x : « <.05 W / l <.05 100 204 5 0 2 / 1 4 / 9 1 
O u p l l e a t t •t.05 ^ / l <.05 too 2045 0 2 / U / 9 1 

C h r o a i u a 
Blank <,03 < ^ / l 1300 0 2 / U / 9 1 
St»n<i«ri i 1.0 r r j / l 1.0 100 1300 0 2 / 1 4 / 9 1 
S tancUrd 5.0 I M / I 5.0 100 1300 0Z /14 /91 
O u p l i c i t c -C.03 «.03 100 I3C0 0 2 / 1 4 / 9 1 

C o p p e r 
I l i A k <.03 ra/l 1300 0 2 / H / 9 1 
S tuncUrd 1.0 e»3/l I.o 100 1300 0 2 / 1 4 / 9 1 
S t i n d i r d 5 .1 - N / l 5.0 102 1300 0 2 / 1 4 / 9 1 
Oupl t c t t t «.03 «ng/t i . 0 3 100 13CC 0 1 / 1 4 / 9 1 
S p i k t x i j / l 1.0 u 1300 0 2 / 1 4 / 9 1 

D i s s o l v e d I r o n 
» U r * <.05 C430 0 2 / 1 5 / 9 1 
I U n e U r d 1.0 *>g/l 1.0 100 C430 0 2 / 1 3 / 9 J 
S t » n i i r d 5 .1 •V I 5.0 . 102 0430 0 2 / 1 5 / 9 1 
Oupl ( c i ta .07 f "3 / l .04 115 04J0 0 2 / 1 5 / > ! 
Clupl U l t < .07 t rd / l .06 115 0130 0 2 / 1 5 / 9 1 
S p l i t f f l / l 2 . 0 4 ! C«3<J 0 2 / 1 5 / 9 ! 

D i s s o l v e d P o t a a a i u E i 

XTl 

CC; 

cr' 

ct 
ox 
cx 
04 
ci 

cx 
cr 
cx 
<z 

Ci 

6 
c: 

fc 
d: 

J 

X 

X 

t 

\ 
V 
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Q u a l i t y AasurjL.no* f o r t h * BBT v i t h Sampi* 181399 

9 « r p l i * t t i u l t U n l t » O u p / S t d V i l u « Sp i . C o o c . 

3 U n k <2 m y / 1 

9 . 8 / h o / t 10 

S t a n d a r d WJ n c / l so 
1 S 1 3 9 7 O u p l t c » t » 4 . 0 n j / l 5 . 9 

S p i k t m ? / l 2 . 0 S p i k t 

D i s s o l v s d Mxc /nea iun 

B l i n k < . 0 1 P 9 / 1 

U i n d a r d 10 f r f l / l 10 

S t i . n d i r d 30 < r a / l 53 

1 8 1 3 9 7 O u p l I c i t r 25 n j / l 25 

1 3 1 3 9 ? J p l k l i v j / l 20 
J p l k l 

Manganese 
B l i n k < . C 1 rS/l 
1 t i n c U r d 1 .0 t r c j / l 1 .0 

S l i n d i r d 5 . 1 ^ / l 5 . 0 

1 S U 0 1 D u p l I c i t i . 2 6 n j / l . 2 6 

1 4 U C 1 I p l k t n ; / l 1 .0 
1 4 U C 1 I p l k t 

H o l y b d e n u n 

I Unk < . 2 8 )9 /1 

t t a n d t r d 10 M / l 10 

1 8 1 3 9 7 D u p U c i t * < . 2 < .2 

1 8 1 4 0 1 D u p l I c i H i . 2 ( r g / l < . 2 

1 8 1 4 0 1 S p i k t r t j / l 2 . 0 

D i s s o l v e d S o d i u n 

B l a n k -<1 n * j / l 

S i i n e u / ' d 5 . 8 « j / l 10 

50 P 9 / 1 50 

1 8 1 3 9 7 0<-pl I ca t » 17T3 P * / l uo 

1 8 1 3 9 9 Splka x x j / l 20 

N i c X o l 

11 i n k - . 0 5 i r ^ / l 

S t i o c t * r d 1 . 0 rc/l 1 .0 

J t i r d i r d 5 . 0 i J j / l 5 . 0 

1 8 1 4 0 1 D u p l l o t « < , 0 5 ( r g / l t . 0 5 
1 8 1 4 0 1 D u p l l o t « 

A n t i c o n y 

B l a n k < . 0 5 r o / l 

1 .0 •ng/l 1 .0 

I t i n c U r d 3 . 0 r x j / l 5 . 0 

1 8 1 4 0 1 D u p l l c » t « - . 0 5 / r c j / t • " .05 
1 8 1 4 0 1 D u p l l c » t « 

S e l e n i u m 

B l i n k • t . 1 m/l 
J t a n c L i r d 1 . 0 ff*/l 1 . 0 

J t i n i i r d 5 . 1 5 . 0 

102 
104 
102 
37 

100 

10Q 

100 

92 

100 

102 
100 

95 

100 

100 

100 

17 

102 

100 

106 

93 

100 

100 

100 

100 
100 
100 

100 

102 

7 lm* 

0830 

0530 

OA-JO 

0830 

0830 

0830 

0S30 

0630 

0830 

0830 

0830 

0430 

CS30 

0830 

0430 

2045 

2045 

2045 

2045 

2043 

0830 
0430 
0830 
C830 
C&30 

1300 
1300 
1300 
1300 

1300 
1300 
1300 
1300 

1300 
1300 
1300 

0it» 

01/15/91 
02/15/91 
02/15/91 
02/15/91 
02/13/91 

02/13/91 
.02/15/91 
02/15/91 
02/15/91 
02/15/91 

02/15/91 
02/15/91 
02/15/91 
02/13/91 
02/15/91 

C2/14/91 
02/15/91 
02/18/91 
02/14/9! 
02/14/91 

02/15/91 
01/15/91 
02/13/91 
02/15/91 
02/15/91 

02/U/91 
02/14/91 
02/14/91 
02/14/91 

02/14/91 
02/U/91 
02/14/91 
02/14/91 

02/14/91 
02/14/91 
02/K/91 

Vl 
XT 
XT 
XT 
XT 

xr 
XT 
XT 
XT 
XT 

r. 
a. 

XT 

XT 

XJ 
**. 
XT 

;• 
cx 
cx 
cx 
zx 
cx 
XT 

XT 
XT 

XT 
j 

XT-

Ii 
Ci 

CX 
ex. 
cr 

lBY4^*i»attihfi"-W.*BM^ 
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Qual i ty Aisuranoa for tha S E T v i t h S&japle 181399 

S4<rpU * D ««cr1px1 On Un( t« Oup/U<J V a l u t Ipfc Cooc. Percent T («M O i t « 

OL4pl i o t l <.1 <r«/t 1.1 100 1300 02 /14 /91 

S i l i c o n (aa s i l i c a ) 
S l i n k ,1 « / l 2045 0 2 / 1 8 / 9 1 

Stind-srcf 10 »>9/l 10 100 2045 02 /13 /91 

.8U01 Oupl I c i t t 3-4 « / t 34 100 2045 02 /18 /91 

131397 Dupl ic*n 29 PO/l 30 103 2045 02 /13 /91 

13140) S p i k * m j / l 2 .0 105 204 3 C2/13/91 

8 U n k 1.1 1300 C2/14/91 

ItertUrd 1.1 i r t j / l 1.0 110 1300 02 /14 /91 

5.2 ff*/l 5.0 104 1300 0 2 / U / 9 1 

181401 Cq?l I c s t i <.1 mn 1.1 100 1300 0 2 / H / 9 1 
181401 Cq?l I c s t i 

V a n a d i u m 
S lack <,05 2045 02 /18 /9 ' , 

y t i n d a f d 1.0 XV/1 I .o 100 2043 02 /14 /91 

J t«."»ii.rd 5 .0 n j / l 5 .0 100 '2045 02 /18 /91 

121397 Oupl I c i t t 1.05 «^a/l 1.05 100 20-45 02 /18 /91 

111*01 OUpl t 0 4 t « i . 0 5 E O / 1 1.05 100 2045 0 2 / 1 4 / 9 ! 

1SU01 4 p ) k . I*} /1 1.0 84 2 « 3 02 /13 /91 
1SU01 4 p ) k . 

z ino 
B U r i i . O I r » j / l 1300 02 /14 /91 

t t i n c U r - d 1.0 r « j / l 1.0 100 1300 02 /14 /91 

S t l n d - i r d 4 .9 « / l 5.0 102 1300 02 /14 /91 

181401 O u p l l e a t t .03 0 3 / 1 .03 too 1300 0 2 / U / 9 1 

111401 S p U e c g / l t . c 87 1300 02 /14 /91 

B e n z e n e 
S U n k <5 WOO 02 /18 /91 

S tandard 68 POb sc 0840 02 /18 /91 

131434 Oupl i « » t » 15 15 100 C8O0 C2/1S/91 

i a i 4 3 a S p l i t 50 103 CSOO 02 /16 /91 
i a i 4 3 a S p l i t 

E t h y l b e n z e n e 

t U r d c <5 0800 02 /16 /91 

J t t r< i s r< i u> P f * 30 OJOO 02 /14 /91 

181438 O u p l I c i t t 15 i 5 100 caoo 0 2 / U / 9 1 

181438 J p l k # 50 99 t 8 0 0 02714/9 ! 
181438 

T o l U c n * 
I U J " * <5 OiOO C 2 / U / 9 1 

J t a o c U r d Li 30 CSOO 02 /11 /91 

! i a l 438 O u p l I c a t i <i 15 100 C400 02 /11 /91 

181*31 S p l i t 50 104 CHOC 02 /14 /91 
181*31 

x y l e n e s 
j U n k . 15 pp6 oeoa 02/14 /91 

S t i o d a r d 73 PP*> 50 oeoo 02 /14 /91 
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CORK 

2600 DUOLEY ROAD — KILGORE, TEXAS 75662 — 903/984-0551 

Analytical Chemistry • Utility Operations * Equipment Sales 

TV€ CCM=VSTC S£Sv<2 LAB ' 

Q u a l i t y JAssuranoa f o r the SET v i t h flispl* 181399 

18U38 
18K38 

0 * t c r I p ? I o n l n u l t L"n(U Oup /J td V i l i x Ip* Car<. P t r c s n t T O l t t 

O u p l l e * t « 

Spi'<« 

<5 <S 

50 

'.00 

93 

0800 

CAOO 

02 /14 /91 

0 2 / 1 8 / 9 1 

« 

«»ulti r«port«<J «i H «0" (xc; 0 « T » C : K I ) h m ch< E?A P r t c t k t l cuanclutlco U M t In t>*r*o.thtit». 
Kott th*t tht !PA tt*:«» that .ctual p c i ' i *rt ht«My M t r U -ivc-ndtnt. 
D I htrtby e t r t l / y th»t theit result* were ot>tiln+<J uilns tht Mthodj >ptc(flt<i In lM» Mport . 

7/ VffltoO 
C, H. Vmitcsacia, P h . D . , P r « 3 i d e n t 

5 

t lMMMMD 
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GROUNDWATER ANALYTICAL DATA 

NDRC LABORATORIES, INC. 

DECEMBER 16, 1991 



O H H ; 04:44 FM 

NDRC LABORATORIES, INC. 
11155 South Main. Houston. Texas 77C25 • (713)661-8150 

BEAUMONT . DALLAS 

fAX (713) 661-2SS1 

HOUSTON 

DATE RECEIVED 17-DEC-1991 REPORT NUMBER : K91-4243-1 
REPORT DATE : 31-DEC-1991 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

PURCHASE ORDER NO 
DATE SAMPLED 

ANALYSIS METHOD 

Roberts/Schornick & Associates/ Inc 
3700 West Robinson, Suite 200 
Norman, OK 73072 
Ms- Debby McElreath 

WATER 
N/A 
91137.01/The Western Co. 
551 
16-DEC-1991 
EPA 8020 

BTEX ANALYSIS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Bervzene 1 .0 p g A 22.0 p g A 

Toluene 1.0 vS/L 12.0 « A 

E t h y l benzene I.O p g A < 1.0 pg /L 

Xy l enes 1.0 p g A < l .O p g A 

CUALITT CONTROL DATA 

SURROGATE CCnPOWO SPIKE LEVEL SPIXE RECOVERED 

Bromof luo roben iene (SS) ICO p g A 102 * 

NDRC La b o r a t o r i e s , Inc 
David "R. Godwin, Ph.D. 
Chief Executive O f f i c e r 

iUlt t i lHMii i l i i • i i i i i f f l i r a i « « f » M ^ ^ 
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NDRC LABORATORIES, INC. 
A mcmtui ol lh« Inehcio* Env1n*vrnnlal Group 

11155 South Main. Houston. Texas 77025 • (713) 661-3150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

DATE RECEIVED : 17-DEC-1991 REPORT NUMBER 
REPORT DATE 

H91-4243-1 
6-JAN-1992 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

PURCHASE ORDER NO 
DATE SAMPLED 

ANALYSIS METHOD 

Roberts/Schornick & Associates, I n c 
3700 West Robinson, Suite 200 
Norman/ OK 73072 
Ms. Debby McElreath 

WATER 
N/A 
91137.01/The Western Co. 
551 
16-DEC-1991 
EPA 8015 

TRPH BY M00IPIE0 EPA 6015 (PURGE + TRAP) 

TEST REQUESTED 0ETECT1CW LIMIT RESULTS 

T o t a l P e t r o l e u m Hydroca rbon * 50 v s A AiO p c A 

* Ga s o l i n e , L i g h t e n d s . 
By p u r g e a n d t r a p u s i n g F I D . 

NDRC L a b o r a t o r i e s , I n c . 
David R. Godwin, Ph.D. 
Chief Executive O f f i c e r 



01-07-92 04:44FM 
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NDRC LABORATORIES, INC. 
A ma/Pb*f o l ifv« lf%chcic« Envfronmenul Group 

11155 Soulh Main, Houston, Texas 7702S • (713) 661-8150 • FAX (713) 661-2661 

BEAUMONT DALLAS HOUSTON 

DATE RECEIVED : 17-DEC-1991 REPORT NUMBER 
REPORT DATE 

H91-4243-1 
6-JAN-1992 

SAMPLE SUBMITTED BY 
ADDRESS 

Roberts/Schornick & Associates, Inc, 
3700 West Robinson, Suite 200 

: Norman, OK 73072 
ATTENTION : Ms. Debby McElreath 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

PURCHASE ORDER NO 
DATE SAMPLED 

ANALYSIS METHOD 

WATER 
N/A 
91137.01/The Western Co. 
551 
16-DEC-1991 
EPA 8015 

TRPH BY MOO IFIED EPA 8015 . 

TEST REQUESTED 0ETECTI0H LIMIT RESULTS 

Total Petroleum Hydrocarbon * 0.2 mg/l < 0.2 mgA 

* As Di e s e l , H e a v y e n d s . 
By e x t r a c t i o n and d i r e c t i n j e c t i o n using FID. 

NDRC L a b o r a t o r i e s , Inc, 
David R. Godwin, Ph.D. 
Chief Executive O f f i c e r 

i n n n H ^ H n H H H i i a i ^ H i i H f f i n ' 
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NDRC LABORATORIES, INC. 
A m«moef ol i n j !r*cr>cap« E fwonTMnt i f G 'OMO 

11155 Soulh Main, Houston. Texas 77025 • (713) 661-8150 

BEAUMONT DALLAS 

FAX (713) 661-2551 

HOUSTON 

DATE RECEIVED 17-DEC-1991 REPORT NUMBER 
REPORT DATE 

H91-4243-1 
31-DEC-1991 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

PURCHASE ORDER NO 
DATE SAMPLED 

Roberts/Schornick & Associates, Inc. 
3700 West Robinson, Suite 200 
Norman, OK 73072 
Ms. Debby McElreath 

WATER 
N/A 
91137.01/The Western Co. 
551 
16-DEC-1991 

MISCELLANEOUS ANALYSES 

TEST KEOUcSTEO DETECT ICH L l n l T RESULTS 

Ch lo r ide 50 i r c A 7 Sri mg/L 

Cooduc 11v I t y 1 pr . -o l 30^0 pmhos 

PH 7 . 2 

T o t a l D i s s o l v e d S o l i d s l .O mgA 2130 c o A 

NDRC Lab o r a t o r i e s , Inc. 
David 
Chief Execut ive O f f i c e r 
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NDRC LABORATORIES, INC. 
A m i m y a i ot tna Uvcncaoa £n*i/onmen(af G/oup 

i n 5 5 South Main. Houston. Texas 77025 * (713) 661-8150 

BEAUMONT DALLAS 

DATE RECEIVED : 17-DEC-1991 REPORT NUMBER 
REPORT DATE 

FAX (713) 661-2551 

HOUSTON 

H91-4243-2 
31-DEC-1991 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

PURCHASE ORDER NO 
DATE SAMPLED 

ANALYSIS METHOD 

Roberts/Schornick & Associates, Inc. 
3700 West Robinson, Suite 200 
Norman, OK 73072 
Ms. 'Debby McElreath 

WATER 
T r i p Blank 
91137.01/The Western Co. 
551 
14-DEC-1991 
EPA 8020 

BTEX ANALYSIS 

TEST REQUESTED OETECTICX LIMIT RESULTS 

6«nztne 1-0 pg/L < 1 -0 P S A 

Toluene 1.0 pgA < l .0 p g A 

Ethyl bercene 1.0 pgA < 1.0 p g A 

Xylenes 1.0 pgA < 1.0 pg/L 

DUALITY C0H7RCL DATA 

SURROGATE COMPOUND SPIXE LEVEL SPIKE RECOvEXEO 

Br cmo 11 uor obe nz t ne (S S) 100 pgA 102 3 

NDRC Labo r a t o r i e s , Inc 
David R. Godwin, Ph.D. 
Chief Executive O f f i c e r 

i S I M l i M i l M I I I ^ 
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NDRC LABORATORIES, INC. 
Houston - 11155 South Main • Houston. Texas 77025 • (713) 661-8150 • Fax (713) 661-26S1 

SAMPLE PRESERVATION INFORMATION SHEET 

850 

Field Sampling u I n c o m i n g Samp les 

G E N E R A L 3^ M 

No. of Cooler(s) : 

Job No: *~ 

Temperature of Cooler(s) : 

P R E S E R V A T I O N I N F O R M A T I O N 

Sampla 

No. 

Temperature 

o l Sample 

Sample 

Container 
Vclurr.a 

Preservation 

used " 
Initial pH Final p.H 

Bor.ies 
gsneratad 

Commenis 

i o a o 
( Q O Q 

90 
O 

1 
I 
1 

P R E S E R V A T I O N U S E D 

1 - Cool to 4° C 

2 - H ,SO. to pH < 2 

3 - H N 0 3 lo pH < 2 

4 - HCL to pH < 2 

5 - NaOH to pH > 12 

6 - N a r 5 2 0 2 0.0087.. 

7 - 2 mL Zinc Acetate and NaOH to pH > '.2 

3 - None required 

Hi 3 7 

H i l H a a i B i a i B H H I B H H H H B r 
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GROUNDWATER ANALYTICAL DATA 

NDRC LABORATORIES, INC. 

FEBRUARY 2 1 , 1992 
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NDRC LABORATORIES, INC. 
A m*tr£*' Of ' jvy.UfM E/iYtrO'vnonul Qroup 

11155 South Main. Houston. Texas 77025 * (713)651-8150 • FAX (713) 661-2651 

BEAUMONT DALLAS HOUSTON 

DATE RECEIVED : 26-FEB-1992 REPORT NUMBER 
REPORT DATE 

K92-770-1 
ll-MAR-1992 

SAMPLE SUBMITTED BV 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

DATE SAMPLED 

Roberts/Schornick & Associates, Inc, 
3700 West Robinson, Suite 200 
Norman, OK 73072 
Ms. Debby McElreath 

WATER 
The vestern Co. Water Sample 
91037.01/Western--Hobbs 
21-FEB-1992 

TOTAL H£Tr\LS 

TEST R£OJtST£0 DElECTJOrt LIMIT RESULTS 

Catclun 5 n*jA 3S2 »gA 

0.1 I»QA •s. 1 /w/L 

Kogrvjtlun 1 mgA 58 <r*3A 

Sodii/n 0.01 K'-jA 6"5.0 mcA 



••r- II 

NDRC LABORATORIES, INC. 
11165 South Main, Houston. Texas 77025 • (710)631-6150 • FAX (713) 661-2661 

BSAUMONT DALLAS HOUSTON 

35 

DATE RECEIVED : 26-FEB-1992 REPORT NUMBER 
REPORT DATE 

H92-770-1 
ll-MAR-1992 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

DATE SAMPLED 
ANALYSIS METHOD 

Roberts/Schornick & Associates, Inc 
3700 West Robinson, Suite 200 
Norman, OK 73072 
Ms. Debby McElreath 

WATER 
The western Co. Water Sample 
91037.01/Western--Hobbs 
21-FEB-1992 
EPA 610 

POLYNUCLEAR MOTATIC KYDROCAftBGKS 

TEST REQUESTEO 0ETECTIC* LIMIT RESULTS 

Acenaphtf-.enc i-8 n A < 1.3 pgA 
. . J 

Accnaphthyler* 2.3 POA < 2 .J pg/L 

Anlhracaro 0.66 yoA. < 0.66 pgA 

8cn2o(a)anthrjceno 0.013 p^A < 0.C13 P C A 

C<ruo(b) i Iucx »nlhene 0.018 j *yA < 0.018 pg/L 

&enzo(x)f luoranthene C017 pgA < 0.017 p g A 

8enzo(g,h. l )pery lene 0.076 pgA < 0.07<5 pg/L 

B«aro(a)pyrer>e 0.023 pgA < 0.023 W A 

Chrysciv; 0.15 yQA -c 0.15 p-?A 

0lbcn2(a,h)3rnhroc«nc 0.0IO w A < 0.030 p g A 

Fluoranthene 0.21 ;<g A < 0. ? 1 P C A 

FU>of ene 0.21 W A < 0.21 i/g/L 

Inc!cno(1,2.3-cd)pyren$ O.OO ug/ t < 0.0-13 LKJA 

Mophtha I ene 1.8 v s A -< l.S p g A 

Phenanlhren< O.cV. p.jA < 0.64 p g A 

Pyrene 0.27 pgA < 0.27 pO/L 

NDRC Laboratories, Inc 
Alan Dough W , Ph . D 
General Manager 

• -•- ^•-^-•^ • ^ - »^^m^.^m^sMm^,mxmmzmMnF 
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NDRC LABORATORIES, INC. 
A n*.«mc^r ol Li« IncACJpa Environmental Orojp 

11166 South Main. Houston. T^xas 77025 « (713) 661-8150 • FAX (713) 631-2661 

BEAUMONT DALLAS HOUSTON 

DATE RECEIVED : 26-FEB-1992 REPORT NUMBER 
REPORT DATE 

K92-770-1 
ll-MAR-1992 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID HARKS 
FROJECT 

DATE SAMPLED 

Roberts/Schornick L Associates, Inc 
3700 West Robinson, Suite 200 
Norman, OK 73072 
Ms. Debby McElreath 

WATER 
The western'*Co. Water Sample 
91037.01/Western--Hcbbs 
21-FE3-1992 

MISCELLANEOUS ANALYSES 

TEST RECUESTEO DETECTION LtraT RESULTS 

B i c a r b o n a t e 0 . 1 pg /L CaCOJ 209 « j A CsC03 

Bf&mida O.S 5 .1 ("PA 

Carbonate ( A J CiC03) 0 .1 rogA CiC03 < 0 . 1 n>?A CaC03 

Chlor \Ot 10 T g A <S45 <aoA 

F l u o r i d e 0 . 1 mO/L 0 . 8 / |"JA 

Amronla N i t r o g e n C O I •»;A 0 . 0 2 n>oA i 
H U r a t e - N I i r o o c n 0.05 " J A 1.95 "M/L 

T o l a l Phospnace 0 . 1 (pgA "' 0 . 2 •̂ )A 
Boron .740 mg/L 

S u l f a t e , T o t a l CO "S /L 210 r<g/L .. ) 

NDRC Laboratories, Inc 

l u n B s m m n M H i 

Alan DoughtyJPh.D, 
General Manager 
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NDRC LABORATORIES, INC. N2 
Hous;or. - 11155 Soulh Main • Hous ton . Texas 7702S • (713) 661-31SO * Fax (713) 661-2651 

SAMPLE PRESERVATION INFORMATION SHEET 
Field Sampling • Incoming Samples • 

850 

GENERAL 

any: ^ B & Z ^ ^ I ^ C ^ O £ A \ C | < Company 

No. of Cooler^): 

Job No 

Temperature of Cooler(s): 

IESERVATION INFORMATION 

Sample 

No . 

Temperature 

of Sampla 

Sample 

Conta iner 
Volume 

Preservat ion 

used " 
Init ial pH Final pM 

8on ies 

generated 
Comments 

1 H [OOO o -rPti-
( O O O i o 

H PO 1 O 
i o 

1 

| 

lESERVATlON USEO 

1 - C o o l to 4 " C 5 - N a O H to p H > 12 

2 - H ,SO« to p H < 2 6 - N 3 - S 7 O j 0 .008% 

3 - H N O , to p H < 2 7 - 2 m L Z m c A c e t a t e a n d N a O H t o p H > ".2 

4 - H C L to p H < 2 8 - N o n e r e q u i r e d 



• D ' 

l l t l l l i l 

•HHPHH ^ f t ? HI^HiHniHIl lKHHWnBllff lHHIBHil l i 
Pannr 4 



APPENDIX B 

Boring Logs 

Analytical Results for all Soil Boring Samples 



Brown and Caldwell BORING LOG 
Consultants 

P r o j e c t Nane' wnw<-Hnhhs, N.M. F ^ i l i t y Pro j e e t Nunben 7m? 

Soil Boring El Monitoring WeU E3 Boring/Veil Nunbpn SB-lVrAW-l 5!hPPt 1 of Z. 

Boring Location Elevation and Daturv 

Drilling Contractor L\ ( - ?|_ A I *J S l & l L L l A t e ? , X A / C • Date Startecli -7.3;. 9 2- Date Finished' 8-C- It-

Drilling Equlpnent ^ ^ - r f l R Y 
Conpleted 
Dep tM fee t ) . I. 2. 

Vater Depth' / 
( feet) *J S2 0 b*leujTOG, 

Sanpllng Methodi Calif ornla ModlfledD Shelby TubeD Split Spoonp( VELL CONSTRUCTION 

DrlUlng Fluid. W 0 N ( £ -
Type and Diameter 
of Veil Casing' 2 " Scw*n>uur t o ?VC 

Backfill Material" N A Slot Slzei O-OI d Filter Material! 20-Vo 8<"«.</y Se.*.d 

Logged By XCooVCR. Checked By. Developnent Method' ba.iT«T-

Description 

Graphic Log 

a. o; 

Renarks . 

ulKtyt. lUcvy •j-cuil w»i OM. »J*.V»*<\. 

HortA pc«.k. - - ^<-«.v«J , Sex-d1 4 c.l«y, , c l ry 

S\\V-| c l»y - lijVd ^«-"y, ~«'n+ 

1 

HO 
Recovery 

o 

C o - \ i c J l f ' <»»/ Xtv-tJ . sil't" a^d cloy — -to* ..skill 
0.1 A/O odov 

10-

Ca-li'tit roc.L o*-A j / M t ' pceyt* lr<Y 

A/O ecfov 4Y<TI~. c/rj/ CufV/Ajf. 

Si'li cl«.y-- T(n». Jiv.'le. „ / f i ^ t . t « J t , r t i ryi 

15' 

f*Ia e</a 

Clo .^ - - 4"0*A. u»/ c«.liclt«- j •-»-»/*./ ew-cl *J< 

i'l^ , A<y * sl'^ly t«M»(i dcbl 

A/O oc/e 

i.z 

2 0 -
/ .o 

lor 

6.(0 A/O od 6V 

25-
— n o si If o r t Co VCry 

10 

3 0 - +K1^ iV4t«rl>tided sa-iishm. o»>-A Sv-^ii^» 
Mo odo 

L.sr (io oh 

l i M l l i i W i i l 



Brown and Caldwell BORING LOG 
Consul tants 

P r o j e c t Nane" WCNA-Hobbs, N.M. T^r- j -Hty P r o j e c t Number' 70 3?. 

Soil Boring 0 Monitoring Veil 0 Boring/Veil Numben ^8-1 /MUJ-; shept z o f ^ 

Boring Locat ion Elevation and Datum 

DrlUlng Contractor V\\ - ?Lr\)MS t > £ H - L , TA/C. Date Started! y . J/-°-j_ Date Finished! £-&-f2-

DrllUng Equlpnent p j ^ R.OTSI2.V 
Conpleted 
D e p t M f e e t ) . 

V a t e r Depth! 
<feet> ^ (Ti b btl<u> T06, 

Sanpllng Method! Calif ornla ModlfledD Shelby Tubed Split SpoonO VELL CONSTRUCTION 

Drilling Fluldi ^ 0 M t 7 
Type and Dlaneter » - , , i , ,/. 
of Veil Casmgi 2 ScUdJi. ?vC 

Backfill Material! f j f \ Slot Sttei o. FUter Hater ial . ? 0 . / 0 

Logged By. 3 . Coo?tnz_ Checked Byi Developnent Method. f j e / i v -

Descrlptlon 

Graphic Log 

3 
•3 

22 
a. ac 

Renarks 

35 

•10 -

45 

50 

J 5 -

4=0-

Fine. Sou^cl - - -f&*«. ^ 

T . t > . bo-:-<> <ct 5 " 3 . 0 

It 

1" 

MO 2.r o d o r 

I.z 

v-V> 

9. i 

2o-vo 

2" 

1 0 

0.010" 
Mti 

pvc 

kydfoCiwUew. dor 

3V.0 

lOOO-r 
QO-SOII^*. >5<10'" 

I00O+ 

W /S".0' ( t r i t A ( . S ° uW«i. 

N H M I 



Brown and Caldwell BORING LOG 
Consul tants 

P r o j e c t Name' WONA-Hnhhs, N.M. F a c i l i t y P r o j e c t Nunber ' 70?? 

Soil Boring B Monitoring Vei l • Bo r ing /Ve i l Nunben SB-2 Shee t / o f 2 

Boring Location Elevation and Datum' 

DrlUlng C o n t r a c t o r L \ \ - P L A I N S D C - I L L / A / 6 , X A / C Date Started" 7-zi-<ji, Date Tlnlshedi 7- jy- 92. 

DrllUng Equipment ^ 0 Ti4£.Y 
Completed 
Depth(feet)' 53-0 

Vater Depthi / . 
(feet) " SI- G belt**) TOC, 

Sanpllng Methodi Calif ornla ModlfledO Shelby TubeO Split SpoonW VELL CONSTRUCTION 

Drilling Fluldi Afe 
Type and Diameter 
of Veil Casingi AVA-

Backfill Materlali Slot Size' A/A- Filter Materlali f j \ 

Logged By> J . Coerertt- Checked By Development Method' AVAV 

Descrlpt lon 

Graphic Log 

a. a: 
WWiwc VM"."/ ] t*Y*f **to"*fc«-e</ «« 

10 

15 

2 0 -

25-

3 0 -

C l a . / - - b ^ o ^ 4 « ^ , tM.otS'f-

Si| iy cloty 

<Jra.ve./ } dry 

- \t-S5. C^CVJCI j Av-y 

Sou-.cU'WiftJl. - - - fa»-« 'v»WH«-, <.-t,*_t*c{« ^ 

0 - C 

(Jo OC'OV 

0.3 M o ct! 0 ^ 

lie fio tic 

3e>. e> Aje. odor 

Zg.0 o odov 

5VO 

|0.C5 A7O ode 

A/o rtcoVtry- 0"f Jc~~C$s{r?e^Z. 



Brown and Caldwell BORING LOG 
Consul tants 

P r o j e c t Nane' wnNA-Hnhhs, N . M . F a c i l i t y P r o j e c t Numbers 703? 

Soil B o r i n g $ M o n i t o r i n g V e i l • B o r i n g / V e i l Numben SB-Z- Shee t_2_of_2_ 

Boring Location Elevation and Datun' 

Drilling Con t rac to r m - ^ L A I A J S L U A/C?, , X A / C . Date Started' 11 7-71-11-. Date Finished' Y- Sf- 5 2. 

Di-nilng Equipment i loTf t f t -Y 
Completed 
DeptWf eet)i 5"3.0 

Vater Depth' 
<feet> 57.6 \,elou>TOC> 

Sampling Method! Californla ModlfledO Shelby Tube• Split Spoon( VELL CONSTRUCTION 

Drilling Fluid' 
Type and Diameter 
of Veil Casing" A/A 

Backfill Materlali 6 a o o r / £ o o u J r Slot Sire' A M Filter Material' Vr4 

Logged By -J. Cooper^ Checked By Development Hethod' 

Descript ion 

Graphic Log 

~"2 o ° 
»-. it a. at 

Remarks 

35 

40 

45-

50 

55-

60-

r 1 

T.t>. w ; ^ 5"3.o' 

11 

fJ<s <-< coif ivy a"f S«*dtk>« 

58-0 A!O otic 

A4> /gcovevy «f icM^ds-fa* 

s\.^+ oJ=.v-

6o.o 

%0 

looo* 

'ico 

\ooc* 

16 COt i f + V c - J o d o r " 

i i M i l l i l l i i l ^ 



Brown and Caldwell BORING LOG 
Consultants 

P r o j e c t Name' wr,Ni\-Hnhh s, N . M . F a f i i i t y Pro jec i : Numben 7m? 

Soil Boring £3 Monitoring Veil $ Boring/Veil Numben SB-3 //VM-z Shppt / of z. 

Boring Location Elevation and Datun" 

Drilling C o n t r a c t o r ^ . ^ l ^ ^ S D&JLLVA/G , X / V C . Date Started" A-/-9Z. Date Finished" & ~ 7- ?Z~ 

DrUUng Equipment ^ ( p _ p _ 0 T r t . ^ Y ' 
Completed 
DepthCfeet) . 6 / - 2 

V a t e r Depthi 
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Brown and Caldwell 
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BORING LOG 
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Consultants 
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Brown and Caldwell BORING LOG 
Consultants 
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Brown and Caldwell 
Consultants 

BORING LOG 
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Consultants 

BORING LOG 

Pro jec-t Nane' WQNA-Hohh.q, N.M. Fa n i l i t y P r o j e c t Nunber" 70.32 

Soli Boring 13 Monitoring Veil IS Borlng/Vell Numben S6-"7 //Wto-5 Sheet / o f 2. 

Boring Location Elevation and Datun" 

Drilling C o n t r a c t o r I ^ . ^ ^ S D R . l L U f V 6 . X f V C . Date S t a r t e d " g _ 3 - 9 Z- Date Finished" S ~ C - ? 2. 

Drilling Equipment ^ ^ O T A R Y 

Conpleted 
Depth<feet>i 

V a t e r Depth. , . 
( f e e t ) 5"0 . a W « u 7&C-, 

Sanpllng Method" Calif ornla ModlfledQ Shelby TubeO Split Spoon^ VELL CONSTRUCTION 

DrlUlng Fluid" A we" 
Type and Dlaneter 
o f Vei l Casing" 2" L.Jo A VO PZC 

Backfill Material" /^(^ Slot Size' O-0/o" Filter Materlali ZO - VO B™Jy sc^J 

Logged By ^ . ( j ^ p a L . Checked By Development Hethod' keu'/c ty 

tl 

ti 
a >> tf. 

+» 
G r a p h i c L o g 

tl 
<4-

X 
+» 
a. 
ti 
a 

"— 
0 

VI 

0 
VI 
ZJ 

D e s c r i p t i o n 

c 
3 
0 

CJ 

* 
0 

m 

0 

z 
to 
a 
c <* 

>. 
0 
0 
0 

X 

+• 

w 
3 
•3 
c 
c 

< 

a 
c 
W 
a 
u P

ID
/F

ID
 

R
e
a
d
in

g
s
 

R e m a r k s 

pcx.lt -• J'6-vtl 1 Sc^d i clo-y i dry 
1" 

ScUalc 
w 
pvc-G\roofc 

1" 
ScUalc 

w 
pvc- 0.2, 

<?/ , / / 

1" 
ScUalc 

w 
pvc-

Sc»/».cly c l a y - - - f a ^ w f c . c j i t b * ' c—J f ft- J i n J " - * - y » » t l , - 2 f t / / 

•lii 
0 Sc»/».cly c l a y - - - f a ^ w f c . c j i t b * ' c—J f ft- J i n J " - * - y » » t l , - f t / / 

•lii 
-

Sc»/».cly c l a y - - - f a ^ w f c . c j i t b * ' c—J f ft- J i n J " - * - y » » t l , -

3 

7/c O ivlo ocW 

- V ' / 0 / , 
O AIO OCW 

0 J 10 - r / : / . O fit) QcloV 

' / / -

— m o r t - s » ~ d y C o l o r e 

' / / O 
— m o r t - s » ~ d y C o l o r e 

1 5 -

- 7 

' /• 
a * /io cdor 

1 5 -

- 8 
/ . / . 

O J"io ocW 

- 9 
0 / 0 

O A/O OJOT-

2 0 - - /c 
/ O.l A/O oc/or 

- - // / 7 / ' / O /Jo odor 

2 5 -

12 — - O Ale oc|e/~ 
2 5 -

-

-. •. 
O AICV, 0 lov

- f f 

3 0 -

S Cv-d 1 f o K j - — -*-u+~ +0 v o W i ' t C 1 c t > 4 « v . + c c l 

\t 0-<r 



Brown and Caldwell 
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Brown and Caldwell BORING LOG 
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Brown and Caldwell BORING LOG 
Consultants 
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Brown and Caldwell 
Consultants 

BORING LOG 
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Brown and Caldwell 
Consultants 

BORING LOG 
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S O U T H W E S T E R N L A B O R A T O R I E S 

Materials, environmental and geotechnical engineering, nondestructive, metallurgical and analytical services 

111 CAVALCADE * P.O. BOX 8768. HOUSTON.TEXAS 77249 * 713 692-9151 

Cl ient THE WESTERN COMPANY OF N.A. 

515 POST OAK BLVD., SUITE 915 

HOUSTON, TEXAS 77Q27-9407 

713/629-2864 FAX 629-2885 

A t t n : HS. ANGELA HARDY 

Project 1011-HOBBS, NEW MEXICO 

RECEIVED 

SEP 0 2 1992 

BROWN AND CALDWELL-DFW 

Client No. 2_9275_00 

Report No. 92-08-085 

Report Date 08/27/92 15:49 

Date Sampled 07/31/92 08/05/92 

Sample Type SOIL SAMPLES 

P.O. # 

Sampled By BROWN & CALDWELL 

Transported by FEDEX 

Oate Received 08/06/92 

Lab No. SamDle Iden t i f i ca t i on 

92-08-085-01 S8-I-20 
92-08-085-02 SB-1-21 

92-08-085-03 SB-2-16 

92-08-085-04 S8-2-18 

92-08-085-05 SB-3-11 

92-08-085-06 S8-3-14 

92-08-085-07 SB-4-23 

92-08-085-08 SB-4-24 

92-08-085-09 SB-5-8 

92-08-085-10 SB-5-22 

92-08-085-11 SB-6-22 

92-08-085-12 SB-6-23 

92-08-085-13 SB-7-18 

92-08-085-14 SB-7-21 

92-08-085-15 SB-8-22 

92-08-085-16 SB-8-23 

92-08-085-17 HA-1-1 

92-08-085-18 HA-2-2 
92-08-085-19 HA-3-2 

92-08-085-20 HA-4-2 

92-08-085-21 HA-5-1 

92-08-085-22 HA-6-1 

92-08-085-23 SB-9-22 

92-08-085-24 SB-9-24 



Order / 92-08-085 
08/27/92 15:49 
Client: THE WESTERN COMPANY OF N.A. 

Page 2 

SOUTHWESTERN LABORATORIES 

Reviewed By 
CHRIS BARRY 



Order # 92-08-085 

08/27/92 15:49 

Client: THE WESTERN COMPANY OF N.A. 

TEST RESULTS BY SAMPLE 

Page 3 

Sample: 01A SB-1-20 Collected: 07/31/92 

Detecti on Date 
Test Name Method Result Units Limi t Started Analvst 

BTEX - SOIL SAMPLE SW846 8020 
Benzene SW846 8020 6.88 mg/kg 0.80 08/07/92 JFG 

Toluene SW846 8020 44.27 mg/kg 0.80 

Ethyl benzene SW846 8020 36.20 mg/kg 0.80 

Xylenes SW846 8020 124.82 mg/kg 0.80 

DIESEL - SOLID SAMPLE SW846/8015 5510 MG/KG 10 08/21/92 D8S 

TOT.PET.HYDROCARBON PREP FREON EXT 08/11/92 DATE 08/11/92 CJG 

Sample: 02A SB-1-21 Collected: 07/31/92 

Detection Date 
Test Name Method Result Units Limi t Started Analyst 

BTEX - SOIL SAMPLE SW846 8020 
Benzene SW846 8020 17.95 mg/kg 0.80 08/07/92 JFG 

Toluene SW846 8020 103.32 mg/kg 0.80 

Ethyl benzene SW846 8020 56.49 mg/kg 0.80 

Xylenes SW846 8020 177.17 mg/kg 0.80 

DIESEL - SOLID SAMPLE SW845/8015 2360 MG/KG 10 08/21/92 DBS 

TOT.PET.HYDROCARBON PREP FREON EXT 08/11/92 DATE 08/11/92 CJG 

Sample: 03A SB-2-16 Collected: 07/31/92 

Detecti on Date 
Test Name Method Result Units Limi t Started Analyst 

BTEX - SOIL SAMPLE SW846 8020 
Benzene SW846 8020 <0.80 mg/kg 0.80 08/07/92 JFG 

Toluene SW846 8020 2.17 mg/kg 0.80 

Ethyl benzene SW846 8020 4.90 mg/kg 0.80 
Xylenes SW846 8020 19.34 mg/kg 0.80 

DIESEL - SOLID SAMPLE SW846/8015 347 MG/KG 1.0 08/21/92 DBS 

TOT.PET.HYDROCARBON PREP FREON EXT 08/11/92 DATE 08/11/92 CJG 



Order # 92-08-085 
08/27/92 15:49 

Client: THE WESTERN COMPANY OF N.A. 

TEST RESULTS BY SAMPLE 

Page 4 

Sample: 04A SB-2-18 

Test Name 

BTEX - SOIL SAMPLE 

Benzene 

Toluene 

Ethyl benzene 

Xylenes 

DIESEL - SOLID SAMPLE 

TOT.PET.HYDROCARBON PREP 

Sample: 05A S8-3-11 

Test Name 

8TEX - SOIL SAMPLE 
Benzene 
Toluene 

Ethyl benzene 

Xylenes 
DIESEL - SOLID SAMPLE 
TOT.PET.HYDROCARBON PREP 

Sample: 06A SB-3-14 

Test Name 

BTEX - SOIL SAMPLE 

Benzene 

Toluene 

Ethyl benzene 

Xylenes 

DIESEL - SOLID SAMPLE 

TOT.PET.HYDROCARBON PREP 

Collected: 07/31/92 

Method Result Units 

SW846 8020 

SW846 8020 <0.80 mg/kg 

SW846 8020 3.60 mg/kg 

SW846 8020 5.54 mg/kg 

SW846 8020 21.75 mg/kg 

SW846/8015 526 MG/KG 

FREON EXT 08/11/92 DATE 

Collected: 07/31/92 

Method Result Units 

SW84S 8020 
SW846 8020 <0.020 mg/kg 

SW846 8020 <0.020 mg/kg 

SW846 8020 <0.020 mg/kg 

SW845 8020 <0.020 mg/kg 

SW846/8015 3.8 MG/KG 

FREON EXT 08/11/92 OATE 

Collected: 07/31/92 

Method Result Units 

SW846 8020 

SW846 8020 0.035 mg/kg 

SW846 8020 <0.020 mg/kg 

SW846 8020 <0.020 mg/kg 

SW846 8020 <0.020 mg/kg 

SW846/8015 1.7 MG/KG 

FREON EXT 08/11/92 DATE 

Detection Date 
Limi t Started Analvst 

0.80 08/07/92 JFG 

0.80 

0.80 

0.80 

1.0 08/21/92 DBS 

08/11/92 CJG 

Detection Date 
Limi t Started Analvst 

0.020 08/07/92 JFG 

0.020 

0.020 

0.020 

1.0 08/21/92 DBS 

08/11/92 CJG 

Detection Oate 
Limi t Started Analyst 

0.020 08/07/92 JFG 

0.020 

0.020 

0.020 

1.0 08/21/92 DBS 

08/11/92 CJG 



Order t 92-08-085 
08/27/92 15:49 

Client: THE WESTERN COMPANY OF N.A. 

TEST RESULTS BY SAMPLE 

Page 5 

Sample: 07A SB-4-23 Collected: 08/01/92 

Detection Date 

Test Name Method Result Units Limi t Started 

BTEX - SOIL SAMPLE SV846 8020 
Benzene SW846 8020 0.063 mg/kg 0.020 08/07/92 

Toluene SW846 8020 0.186 mg/kg 0.020 

Ethyl benzene SW846 8020 0.029 mg/kg 0.020 

Xylenes SW846 8020 0.079 mg/kg 0.020 

DIESEL - SOLID SAMPLE SW846/8015 9.8 MG/KG 1.0 08/21/92 

TOT.PET.HYDROCARBON PREP FREON EXT 08/11/92 DATE 08/11/92 

1 
Sample: 08A S8-4-24 Collected: 08/02/92 

Detection Date 
Test Name Method Result Units Limit Started 

BTEX - SOIL SAMPLE SW346 8020 
Benzene SW846 8020 1.02 mg/kg 0.40 08/07/92 

Toluene SW846 8020 21.82 mg/kg 0.40 

Ethyl benzene SW846 8020 16.55 mg/kg 0.40 

Xylenes SW846 8020 55.73 mg/kg 0.40 

DIESEL - SOLID SAMPLE SU846/8015 697 MG/KG 10 08/24/92 

TOT.PET.HYDROCARBON PREP FREON EXT 08/11/92 DATE 08/11/92 

Sample: 09A SB-5-8 Collected: 08/02/92 

Detection Date 

Test Name Method Result Units Limi t Started 

BTEX - SOIL SAMPLE SW846 8020 
Benzene SW846 8020 1.34 mg/kg 0.40 08/07/92 

Toluene SW846 8020 8.68 mg/kg 0.40 

Ethyl benzene SW846 8020 9.84 mg/kg 0.40 

Xylenes SW846 8020 34.17 mg/kg 0.40 

DIESEL - SOLID SAMPLE SW346/8015 1160 MG/KG 10 08/24/92 

TOT.PET.HYDROCARBON PREP FREON EXT 08/11/92 OATE 08/11/92 



Order t 92-08-085 
08/27/92 15:49 

Client: THE WESTERN COMPANY OF N.A. 

TEST RESULTS BY SAMPLE 

Page 6 

Sample: 10A S8-5-22 

Test Name 

BTEX - SOIL SAMPLE 

Benzene 

Toluene 

Ethyl benzene 

Xylenes 

DIESEL - SOLID SAMPLE 

TOT.PET.HYOROCARBON PREP 

Sample: 11A S8-6-22 

Test Name 

BTEX - SOIL SAMPLE 

Benzene 

Toluene 

Ethyl benzene 

Xylenes 

DIESEL - SOLID SAMPLE 

TOT.PET.HYDROCARBON PREP 

Sample: 12A SB-6-23 

Test Name 

BTEX - SOIL SAMPLE 

Benzene 

Toluene 

Ethylbenzene 

Xylenes 

DIESEL - SOLID SAMPLE 

TOT.PET.HYDROCARBON PREP 

Collected: 08/02/92 

Method Result Units 

SW846 8020 

SW846 8020 <0.40 mg/kg 

SW846 8020 8.01 mg/kg 

SU846 8020 6.81 mg/kg 

SW846 8020 23.99 mg/kg 

SW846/8015 733 MG/KG 

FREON EXT 08/12/92 OATE 

Collected: 08/02/92 

Method Result Units 

SW846 8020 

SW846 8020 5.61 mg/kg 

SW846 8020 32.53 mg/kg 

SW846 8020 20.91 mg/kg 

SW846 8020 68.25 mg/kg 

SW846/8015 2510 MG/KG 

FREON EXT 08/13/92 DATE 

Collected: 08/02/92 

Method Result Units 

SW846 8020 
SW846 8020 9.85 mg/kg 

SW846 8020 65.10 mg/kg 

SW846 8020 54.80 mg/kg 

SW846 8020 155.68 mg/kg 

SW846/8015 7610 MG/KG 

FREON EXT 08/11/92 DATE 

Detection Date 

Limi t Started Analyst 

0.40 08/08/92 JFG 
0.40 
0.40 

0.40 

10 08/21/92 DBS 
08/12/92 CJG 

Detection Date 
Limi t Started Analyst 

0.40 08/07/92 JFG 

0.40 

' 0.40 

0.40 

10 08/24/92 DBS 

08/13/92 CJG 

Detection Date 
Limi t Started Analyst 

0.80 08/07/92 JFG 

0.80 

0.80 

0.80 

10 08/24/92 DBS 

08/11/92 CJG 



Order f 92-08-085 
08/27/92 15:49 

Client: THE WESTERN COMPANY OF N.A. 

TEST RESULTS BY SAMPLE 

Page 7 

Sample: 13A SB-7-18 Collected: 08/03/92 

Detection Date 
Test Name Method Result Units Limi t Started 

BTEX - SOIL SAMPLE SW846 8020 

Benzene SW846 8020 <0.020 mg/kg 0.020 08/07/92 

Toluene SW846 8020 <0.020 mg/kg 0.020 

Ethyl benzene SW846 8020 <0.020 mg/kg 0.020 

Xylenes SW846 8020 <0.020 mg/kg 0.020 

DIESEL - SOLID SAMPLE SW846/8015 <1.0 MG/KG 1.0 08/21/92 

TOT.PET.HYDROCARBON PREP FREON EXT 08/12/92 DATE 08/12/92 

111 
Sample: 14A SB-7-21 Collected: 08/03/92 

Detection Oate 
Test Name Method Result Units Limit Started 

BTEX - SOIL SAMPLE SU846 8020 
Benzene SW846 8020 <0.020 mg/kg 0.020 08/07/92 
Toluene SW846 8020 <0.020 mg/kg 0.020 

Ethyl benzene SW846 8020 <0.020 mg/kg 0.020 

Xylenes SW846 8020 <0.020 mg/kg 0.020 

DIESEL - SOLID SAMPLE SW846/8015 1.0 MG/KG 1.0 08/21/92 
TOT.PET.HYDROCARBON PREP FREON EXT 08/12/92 DATE 08/12/92 

Sample: ISA SB-8-22 Collected: 08/04/92 

Detection Date 
Test Name Method Result Units Limit Started 

BTEX - SOIL SAMPLE SW846 8020 
Benzene SW846 8020 0.63 mg/kg 0.40 08/11/92 

Toluene SW846 8020 11.46 mg/kg 0.40 

Ethyl benzene SW846 8020 7.63 mg/kg 0.40 

Xylenes SW846 8020 25.24 mg/kg 0.40 

DIESEL - SOLID SAMPLE SW846/8015 28.3 MG/KG 1.0 08/21/92 

TOT.PET.HYDROCARBON PREP FREON EXT 08/12/92 DATE 08/12/92 



Order # 92-08-085 

08/27/92 15:49 

Client: THE WESTERN COMPANY OF N.A. 

TEST RESULTS BY SAMPLE 

Page 8 

Sample: 16A SB-8-23 Collected: 08/04/92 

Detection Date 
Test Name Method Result Units Limi t Started Analvst 

BTEX - SOIL SAMPLE SW846 8020 
Benzene SW846 8020 9.53 mg/kg 0.40 08/07/92 JFG 

Toluene SW846 8020 45.31 mg/kg 0.40 

Ethylbenzene SW846 8020 27.97 mg/kg 0.40 

Xylenes SW846 8020 90.52 mg/kg 0.40 

DIESEL - SOLID SAMPLE SW846/8015 6680 MG/KG 50 08/26/92 DBS 

TOT.PET.HYDROCARBON PREP FREON EXT 08/12/92 DATE 08/12/92 CJG 

It 

Sample: 17A HA-1-1 Collected: 08/03/92 

Detection Date 
Test Name Method Result Units Limi t Started Analyst 

BTEX - SOIL SAMPLE SW846 8020 
Benzene SW846 8020 0.183 mg/kg 0.020 08/07/92 JFG 
Toluene SW846 8020 0.927 mg/kg 0.020 
Ethyl benzene SW845 8020 0.634 mg/kg 0.020 
Xylenes SW846 8020 1.983 mg/kg 0.020 
DIESEL - SOLID SAMPLE SW846/8015 1310 MG/KG 10 08/26/92 DBS 

TOT.PET.HYDROCARBON PREP FREON EXT 08/12/92 DATE 08/12/92 CJG 

Sample: 18A HA-2-2 Collected: 08/03/92 

Detection Date 
Test Name Method Result Units Limi t Started Analyst 

BTEX - SOIL SAMPLE SW846 8020 
Benzene SW846 8020 51.4 mg/kg 8.0 08/11/92 JFG 
Toluene SW846 8020 401.4 mg/kg 8.0 
Ethyl benzene SW846 8020 328.1 mg/kg 8.0 
Xylenes SW846 8020 1617.2 mg/kg 8.0 

DIESEL - SOLID SAMPLE SW846/8015 35100 MG/KG 100 08/25/92 D8S 

TOT.PET.HYDROCARBON PREP FREON EXT 08/12/92 DATE 08/12/92 CJG 



Order t 92-08-085 
08/27/92 15:49 

Client: THE WESTERN COMPANY OF N.A. 

TEST RESULTS 8Y SAMPLE 

Page 9 

Sample: 19A HA-3-2 

Test Name 

BTEX - SOIL SAMPLE 

Benzene 

Toluene 

Ethyl benzene 

Xylenes 

DIESEL - SOLID SAMPLE 

TOT.PET.HYDROCARBON PREP 

Sample: 20A HA-4-2 

Test Name 

BTEX - SOIL SAMPLE 

Benzene 

Toluene 

Ethyl benzene 

Xylenes 

DIESEL - SOLID SAMPLE 

TOT.PET.HYDROCARBON PREP 

Sample: 21A HA-5-1 

Test Name 

BTEX - SOIL SAMPLE 

Benzene 

Toluene 

Ethyl benzene 

Xylenes 

DIESEL - SOLID SAMPLE 

TOT.PET.HYDROCARBON PREP 

Collected: 08/03/92 

Method Result Units 

SW846 8020 

SW846 8020 6.63 mg/kg 

SW846 8020 39.57 mg/kg 

SW846 8020 24.61 mg/kg 

SW846 8020 129.83 mg/kg 

SW846/8015 7930 MG/KG 

FREON EXT 08/12/92 DATE 

Collected: 08/03/92 

Method Result Units 

SW846 8020 
SW846 8020 1.92 mg/kg 

SW846 8020 13.55 mg/kg 

SU846 8020 15.25 mg/kg 

SW846 8020 87.88 mg/kg 

SW846/8015 5860 MG/KG 

FREON EXT 08/12/92 DATE 

Collected: 08/03/92 

Method Result Units 

SW846 8020 

SW846 8020 <0.40 mg/kg 

SW846 8020 <0.40 mg/kg 

SW846 8020 <0.40 mg/kg 

SW845 8020 <0.40 mg/kg 

SW846/8015 16400 MG/KG 

FREON EXT 08/12/32 DATE 

Detection Date 
Limi t Started Analyst 

0.80 08/08/92 JFG 

0.80 

0.80 

0.80 

10 08/24/92 DBS 

08/12/92 CJG 

Detecti on Date 
Limi t Started Analyst 

0.40 08/08/92 JFG 

0.40 

0.40 

0.40 

10 08/24/92 DBS 

08/12/92 CJG 

Detecti on Date 
Limit Started Analvst 

0.40 08/11/92 JFG 

0.40 

0.40 

0.40 

100 08/25/92 DBS 

08/12/92 CJG 



Order # 92-08-085 

08/27/92 15:49 

Client: THE WESTERN COMPANY OF N.A. 

TEST RESULTS 8Y SAMPLE 

Page 10 

Sample: 22A HA-6-1 

Test Name 

BTEX - SOIL SAMPLE 

Benzene 

Toluene 

Ethyl benzene 

Xylenes 

OIESEL - SOLID SAMPLE 

TOT.PET.HYDROCARBON PREP 

Sample: 23A SB-9-22 

Test Name 
BTEX - SOIL SAMPLE 
Benzene 

Toluene 

Ethyl benzene 

Xylenes 
DIESEL - SOLID SAMPLE 
TOT.PET.HYDROCARBON PREP 

Sample: 24A SB-9-24 

Test Name 

BTEX - SOIL SAMPLE 

Benzene 

Toluene 

Ethyl benzene 

Xylenes 

DIESEL - SOLID SAMPLE 

TOT.PET.HYDROCARBON PREP 

Collected: 08/03/92 

Method Result Uni ts 

SW846 8020 

SW846 8020 <0.80 mg/kg 

SW846 8020 <0.80 mg/kg 

SU846 8020 <0.80 mg/kg 

SW846 8020 <0.80 mg/kg 

SW846/8015 35000 MG/KG 

FREON EXT 08/12/92 OATE 

Collected: 08/05/92 

Method Result Units 

SW846 8020 

SW846 8020 <0.020 mg/kg 

SW845 8020 <0.020 mg/kg 

SW846 8020 <0.020 mg/kg 

SW846 8020 <0.020 mg/kg 

SW846/8015 <1.0 MG/KG 

FREON EXT 08/12/92 DATE 

Collected: 08/05/92 

Method Result Units 

SW846 8020 

SW846 8020 <0.020 mg/kg 

SW846 8020 <0.020 mg/kg 

SW846 8020 <0.020 mg/kg 

SW846 8020 <0.020 mg/kg 

SW846/8015 <1.0 MG/KG 

FREON EXT 08/12/92 DATE 

Detection Date 
Limi t Started Analvst 

0.80 08/08/92 JFG 

0.80 

0.80 

0.80 

100 08/25/92 0BS 

08/12/92 CJG 

Detection Date 
Limit Started Analvst 

0.020 08/07/92 JFG 

0.020 

0.020 

0.020 

1.0 08/21/92 DBS 

08/12/92 CJG 

Detection Date 
Limi t Started Analyst 

0.020 08/07/92 JFG 

0.020 

0.020 

0.020 

1.0 08/21/92 DBS 

08/12/92 CJG 
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£ BENZ ENE 1 0.£ 8.3 73.81 15 2 G O 2. 

3 TOLL ENE 13.9 0.3 7 6.349 5 £' 8 8 f 

4 ETHYL BEN 17.4 U.£ 104. 212 2 8 8 mm 
5 P-XY LENE 17.7 0. 1 5 77.7523 2 O O 
6 M-XT L ENE 17.9 0.£ 5 9 . U 1 7 9 2 IJ 8 

*• 
7 0 - X Y LENE 1 9-. 8 0.3 32.3162 2 8 8 

DAILY BTEX CALIBRATION 8/7/92 ALS 2 932 

C J fl P 0 U M D A V E R F R F 
CH 

SEN2ENE 6 8 . 8 5 7 7 3. 8! -28 

«• 
T 0 L U E N E 7 0 . 7 3 5 7 6. 3 4 -8 
ETH Y L BEHZ 181.683 184 . £1 -2.6 
P-XYLENE 75.799 7 J 75 -£'.6 _ 

M-XYLENE 55.181 59. 01 -7 
0 - X Y L E N E 81.689 8 2. 31 -8. 9 

mmmm 







S O U T H W E S T E R N L A B O R A T O R I E S 

Client: 
Udj-ttry, (ID . 

File No.: 

Report No.: f ^ . ^ i - d \ 

Report Date: 

BTEX ANALYSIS 

Matrix: U.'2~f<*' Concentrat ion Units. (ppb) 

SwL Lab No. Sample I . D , 

^ 2 - cs -o t r 

( 2 0/1.) 

E t h y l 
Benzene Toluene Benzene 

< y ^ y ^ 9 

T o t a l 
Xylenes 

^ y 

Cate Analyzed: 

Analyzed Dy 

Metnod det 

<̂ -3TEX Metnoa 5030/3020 

are 20 ug/Xg and 4 ug/l (or BETX in soil and water, respectively. zr ' . ' jetect ion limits indicate possicle matrix interferences. 



S O U T H W E S T E R N L A B O R A T O R I E S 

Client: File No.: 

Report No.: ^/-Of-c^-

Report Date: <r L I 

BTEX ANALYSIS 

Matrix: Lu^Ti' Concentration Units. (ppb) 

SwL Lab No. Sample I.D. 

(2 

E t h y l T o t a l 
Benzene Toluene Benzene Xylenes 

* y * 9 

8 TEX Metnoa 5030/8020 Cate Analyzed: 

Analyzes Oy: ^ f i ^ p f 

Metnod detection limits are 20 ug/Vg and 4 ug/l (or 8ETX in soil and water, resoective'y. -igrsr selection limits indicate oossiole matrix interferences. 



MATRIX SPIKE RECOVERY 

11 i ent: 

ample I.D.: f S7? - ? -/ / 

SwL Lab No. : 2'- oi • 

Dace: $rh M 

Sample Matrix: 

Spiking Solution: SwL BTEX Spike 

Analyst: 

Parameter: 

~7 

0 / . * " - / J 

J1EQ 
BTEX 

Compound 

Amount Added 

(ug/ml) 

Sample 

Cone. 

(ug/ml) 

MS 

Cone. 

(ug/ml) 

MS X 

Recovery 

QA X 

Limit 

Benzene 200 u z / 1 A J ) * 2 0> /oy 39-150 

Toluene 200 ue/1 
f 

/ D > 46-148 

E t h v l Benzene 200 U 2 / 1 ?/? /o9 32-160 

p-Xvlene 200 U Z / 1 _? ofe / 03 

rrt - Xvlene 200 U Z / 1 221. / / / 

o-Xvlene 200 us/1 L-) • 2 7 fc, /'2> 



MATRIX SPIKE RECOVERY 

Client- : CJds 77/., (jo 
[Sample I . D . : 

Sample M a t r i x : 

s 3 - 1- - / ? 

Spiking Solution: SwL BTEX Spike 

SwL Lab No. 

Date: 

Analyst: 

Parameter: 

Compound 

Amount Added 

(ug/ml) 

Sample 

Cone. 

(ug/ml) 

BTEX 

MS 

Cone. 

(ug/ml) 

— 7 
MS Z QA 2 

Recovery Limit 

Benzene 200 ue/1 ' 7 O 5 / / j v 39-150 

Toluene 200 ue/1 
/ 
I 2*Z /«? ^ 46-148 

Echvl Benzene 200 ue/1 / 32-160 

p-Xvlene 200 ue/1 7 7 6 
m-Xvlene 200 ue/1 //z. 
o-Xvlene 200 ue/1 •2/ S 



: l i e n c : 

MATRIX SPIKE RECOVERY 

(U . 
sample I . D . 

Sample M a t r i x : 

5p ik ing S o l u t i o n : SwL BTEX Spike 

SwL Lab No.: 

Date: 

Analyst: 

Parameter: 

o f f - v 

j////?< 

BTEX 

••Compound 

Amount Added 

(ug /ml ) 

Sample 

Cone. 

(ug /ml) 

MS 

Cone. 

(ug /ml) 

MS X 

Recovery 

QA X 

L i m i t 

Benzene ?.00 uz/1 .V/J? 2/3 39-150 

^ T o l u e n e 200 
i 

uz/1 / /or 46-148 

E t h y l Benzene 200 ue /1 / 211 /OG 32-160 

j | | p -Xv lene 200 ue/1 1 111 /a 6 

m -'Xvlene 200 ue/1 1 2 of /*</ 

B o -Xvlene 200 ue/1 \L> 2n / 0? 



MATRIX SPIKE RECOVERY 

Clienc: 

Sample I . D . : _ 

Sample Matr ix : 

5/7-1 -// 

Spiking Solution: SwL BTEX Spike 

SwL Lab No.: 

Date: 

Analyst: 

Parameter: BTEX 

Compound 

Amount Added 

(ug/ml) 

Sample 

Cone. 

(ug/ml) 

MS 

Cone . 

(ug/ml) 

MS X QA 1 

Recovery Limit 

Benzene 

foluene 

Ethyl Benzene 

p-Xylene 

m-Xvlene 

j j - Xvlene 

200 ug/l 

200 ug/l 

200 ug/l 

200 uz/1 

200 ug/l 

200 ug/l 

2/2- /ot, 

}J>" /tV 

X /'JL / o t , 

*/^ /°i 

39-150 

46-148 

32-160 



MATRIX SPIKE RECOVERY 

Client: j/\/e Co. 

Sample I.D.: 56~ f-3- *T 

Sample M a t r i x : 

S p i k i n g S o l u t i o n : 

' 0 

SwL Lab No . : f 2- - D1) -Q%S 

Date:. t / f H A ^ -

Analyst: 

Parameter 

Compound 

Sample MS (%Recov) 

Amount Added Cone. Cone. MS % QA % 

(ug/ml) (ug/ml) (ug/ml) Recovery L i m i t 

/ Z / 
/ ^ , 7 

iilMi)M l̂liiMMMIIMtlll[lMIIIMiiih*ln*it V.Mi'mitoifr-eimMto !Mli^fliliiaifcgl^^il?^'^f^'?^]»iaa•™ 



MATRIX SPIKE RECOVERY 

Client: [A If -> T*W>I CO 

Sample I .D . : 

Sample Matrix: 

SwL Lab No.: f j - " ^ - Q % S~5~ 

Date: ff/X-

Analyst: OS'S 

Spiking Solution: 7?>fr' y.jL'j. %/c^f-.'-o^ Parameter: 7?H 6-C. 

Compound 

Sample MS (%Recov) 

Amount Added Cone. Cone. MS % QA % 

(ug/ml). (ug/ml) (ug/ml) Recovery Limit 

121 
/ 

mm 









• 
H i 
SUP 

i 

HR 
mmm 

• H K * HHi •HK S H P I ••MB DtV -* s t i l l •P I 

HI • . J f t f e i 

••Prap 
•HHRP9$I ••HiRra 

- M l 
HHUft 
HHNi ip 

^ ^ ^ ^ 
IliilHitwi 
HHRP* 
•HUH 

JMNwii 
'••••PHPHPKrap! 

HRNMMwK 
IHRvMalM 

uBHR 

SBMJ 

o n 
Swiss ^^^^ 

n i 

llllllilllfl 

••••HKgpBK 

M l 
Mr 

^^^^^^^ 

Iwlllisi 
Hil 

"> Recycled 



APPENDIX C 

Laboratory Analytical Reports for Groundwater Samples 

l i t iihiiiMiiir'u'Mk'jgirill—^ 



S O U T H W E S T E R N L A B O R A T O R I E S 

Materials, environmental and geotechnical engineering, nondestructive, metallurgical and analytical services 
222 CAVALCADE * P.O. BOX 8768, HOUSTON,TEXAS 77249 * 713 692-9151 

RECEIVED 

Project 1011-WATER ANALYSIS 

SEP 0 S 1992 

Client THE WESTERN COMPANY OF N.A. 

515 POST OAK BLVD., SUITE 915 

HOUSTON, TEXAS 77027-9407 

713/629-2864 FAX 629-2885 

Attn: MS. ANGELA HARDY 

BROWN AND CALDWELL-DFW 
Client No. 2_9275_00 

Report No. 92-08-146 

Report Date 08/31/92 08:45 

Date Sampled 08/10/92 

Sample Type LIQUID SAMPLES 

P.O. # 

Sampled By BROWN & CALDWELL 

Transported by FEDEX 

Date Received 08/12/92 

1 

Lab No. 

92-08-146-01 

92-08-146-02 

92-08-146-03 

92-08-146-04 

92-08-146-05 

92-08-146-06 

Sample Iden t i f i ca t i on 

MW-5 

MW-2 

MW-1 

MW-3 

MW-4 

FRESH WATER WELL 

Reviewed By 

SOUTHWESTERN LABORATORIES 

CHRIS BARRY 

HIMiaiMl l l i t l ) imiTlr»T1 



Order # 92-08-146 

08/31/92 08:45 

Client: THE WESTERN COMPANY OF N.A. 
TEST RESULTS BY SAMPLE 

Page 2 

Sample: 01A MW-5 Collected: 08/10/92 

Detection Date 
Test Name Method Result Units Limi t Started Analvst 
B/N EXTRACTION EPA_GC 08/13/92 DATE 08/13/92 CAM 
BTEX - WATER SAMPLE SW846_8020 

Benzene SW846_8020 <0.0040 mg/l 0.0040 08/12/92 JFG 
Toluene SW846_8020 <0.0040 mg/l 0.0040 
Ethyl benzene SW846_8020 <0.0040 mg/l 0.0040 
Xylenes SW846_8020 <0.0040 mg/l 0.0040 

POLYNUCLEAR AROMATICS 8100 ENCLOSURE ug/l 10 08/27/92 DBS 

Sample: OIB MW-5 Collected: 08/10/92 

Detection Date 
Test Name Method Result Units Limit Started Analyst 
ALKALINITY (CAC03) EPA 310.1 5.0 
HYDROXIDE EPA 310.1 0 mg/L 08/13/92 JH 
CARBONATE EPA 310.1 0 mg/L 08/13/92 JH 
BICARBONATE EPA 310.1 305 mg/L 08/13/92 JH 

CALCIUM EPA 200.7 91.8 mg/l 0.01 08/18/92 HC 
CHLORIDE EPA 325.3 91 mg/l 0.25 OS/14/92 SJ 
FLUORIDE EPA 340.2 0.95 mg/l 0.14 08/12/92 SJ 
HARDNESS (CAC03) SM_2340B 330 mg/l 08/18/92 HC 
MAGNESIUM EPA 200.7 24.4 mg/l 0.007 08/17/92 HC 
NITRATE AS N EPA_353_2 3.12 mg/l 0.05 08/18/92 RC 
POTASSIUM EPA 258.1 7.74 mg/l 0.04 08/18/92 HC 
SODIUM EPA 200.7 116 mg/l 0.03 08/17/92 HC 
SULFATE-WATER/WASTEWATER EPA 375.2 180 mg/l 5.00 08/18/92 JA 

Sample: 02A MW-2 Collected: 08/10/92 

Detection Date 
Test Name Method Result Units Limi t Started Analvst 
B/N EXTRACTION EPA_GC 08/13/92 DATE 08/13/92 CAM 
BTEX - WATER SAMPLE SW846_8020 
Benzene SW846_8020 0.0149 mg/l 0.0040 08/12/92 JFG 
Toluene SW846_8020 <0.0040 mg/l 0.0040 
Ethyl benzene SW846_8020 <0.0040 mg/l 0.0040 
Xylenes SW846_8020 <0.0040 mg/l 0.0040 

I I B M I i a i H S H n H i n H l i n i B H H I i 



Order # 92-08-146 
08/31/92 08:45 
Client: THE WESTERN COMPANY OF N.A. 

TEST RESULTS BY SAMPLE 
Page 3 

Detection Date 

2 

Test Name Method Result Units Limit Started Analvst 
POLYNUCLEAR AROMATICS 8100 ENCLOUSRE ug/l 10 08/27/92 DBS 

Sample: 02B MW-2 Collected: 08/10/92 

Detectior Date 
Test Name Method Result Units Limi t Started Analyst 
ALKALINITY (CAC03) EPA 310.1 5.0 
HYDROXIDE EPA 310.1 0 mg/L 08/13/92 JH 
CARBONATE EPA 310.1 0 mg/L 08/13/92 JH 
BICARBONATE EPA 310.1 287 mg/L 08/13/92 JH 

CALCIUM EPA 200.7 171 mg/l 0.01 08/18/92 HC 
CHLORIDE EPA 325.3 122 mg/l 0.25 08/14/92 SJ 
FLUORIDE EPA 340.2 0.93 mg/l 0.14 08/12/92 SJ 
HARDNESS (CAC03) SM_2340B 629 mg/l 08/18/92 HC 
MAGNESIUM EPA 200.7 49.1 mg/l 0.007 08/17/92 HC 
NITRATE AS N EPA_353_2 3.75 mg/l 0.05 08/18/92 RC 
POTASSIUM EPA .258.1 7.67 mg/l 0.04 08/18/92 HC 
SODIUM EPA 200.7 90.0 mg/l 0.03 08/17/92 HC 
SULFATE-WATER/WASTEWATER EPA 375.2 174 mg/l 5.00 08/18/92 JA 

Sample: 03A MW-1 Collected: 08/10/92 

Detectior Date 
Test Name Method Result Units Limi t Started Analyst 
B/N EXTRACTION EPA_GC 08/13/92 DATE 08/13/92 CAM 
BTEX - WATER SAMPLE ' SW846_8020 
Benzene SW846_8020 5.55 mg/l 0.20 08/13/92 JFG 
Toluene SW846_8020 12.09 mg/1 0.20 
Ethyl benzene SW846_8020 2.16 mg/l 0.20 
Xylenes SW846_8020 7.37 mg/l 0.20 

POLYNUCLEAR AROMATICS 8100 ENCLOUSRE ug/l 100 08/27/92 DBS 

)mmmmmm»mmmmmmmimutmmm i i l i l i f l l i M i t i M I ^ ^ 



Order # 92-08-146 

08/31/92 08:45 

Client: THE WESTERN COMPANY OF N.A. 
TEST RESULTS BY SAMPLE 

Page 4 

Sample: 03B MW-1 Collected: 08/10/92 

Detection Date 
Test Name Method Result Units Limi t Started An 
ALKALINITY (CAC03) EPA 310.1 5.0 
HYDROXIDE EPA 310.1 0 mg/L 08/13/92 JH 
CARBONATE EPA 310.1 0 mg/L 08/13/92 JH 

BICARBONATE EPA 310.1 383 mg/L 08/13/92 JH 
CALCIUM EPA 200.7 133 mg/l 0.01 08/18/92 HC 
CHLORIDE EPA 325.3 163 mg/l 0.25 08/14/92 SJ 

FLUORIDE EPA 340.2 1.18 mg/l 0.14 08/12/92 SJ 
HARDNESS (CAC03) SM_2340B 494 mg/l 08/18/92 HC 
MAGNESIUM EPA 200.7 39.7 mg/l 0.007 08/17/92 HC 

NITRATE AS N EPA_353_2 1.25 mg/l 0.05 08/18/92 RC 
POTASSIUM EPA 258.1 6.14 mg/l 0.04 08/18/92 HC 
SODIUM EPA 200.7 112 mg/l 0.03 08/17/92 HC 

SULFATE-WATER/WASTEWATER EPA 375.2 158 mg/l 5.00 08/18/92 JA 

Sample: 04A MW-3 Collected: 08/10/92 

m 

Test Name 

B/N EXTRACTION 

BTEX - WATER SAMPLE 

Benzene 

Toluene 

Ethyl benzene 

Xylenes 

POLYNUCLEAR AROMATICS 

Method 

EPA_GC 

SW846_8020 

SW846_8020 

SW846_8020 

SW846_8020 

SW846_8020 

8100 

Result Units 

08/13/92 DATE 

0.304 mg/l 

2.099 mg/l 

0.676 mg/l 

1.586 mg/l 

ENCLOUSRE ug/l 

Detecti on Date 

Limi t Started Analyst 

08/13/92 CAM 

0.020 08/13/92 JFG 

0.020 

0.020 

0.020 

10 08/27/92 DBS 

Sample: 04B MW-3 Collected: 08/10/92 

Detection Date 
Test Name Method Result Uni ts Limi t Started Ana 
ALKALINITY (CAC03) EPA 310.1 5.0 
HYDROXIDE EPA 310.1 0 mg/L 08/13/92 JH 
CARBONATE EPA 310.1 0 mg/L 08/13/92 JH 

BICARBONATE EPA 310.1 315 mg/L 08/13/92 JH 
CALCIUM EPA 200.7 149 mg/l 0.01 08/18/92 HC 
CHLORIDE EPA 325.3 19.2 mg/l 0.25 08/14/92 SJ 
FLUORIDE EPA 340.2 1.08 mg/l 0.14 08/12/92 SJ 
HARDNESS (CAC03) SM_2340B 553 mg/l 08/18/92 HC 
MAGNESIUM EPA 200.7 44.2 mg/l 0.007 08/17/92 HC 
NITRATE AS N EPA_353_2 3.03 mg/l 0.05 08/18/92 RC 
POTASSIUM EPA 258.1 5.83 mg/l 0.04 08/18/92 HC 
SODIUM EPA 200.7 93.5 mg/l 0.03 08/17/92 HC 
SULFATE-WATER/WASTEWATER EPA 375.2 209 mg/l 5.00 08/18/92 JA 



Order t 92-08-146 
08/31/92 08:45 
Client: THE WESTERN COMPANY OF N.A. 

TEST RESULTS BY SAMPLE 
Page 5 

Sample: 05A MW-4 Collected: 08/10/92 

Detection Date 
Test Name Method Result Units Limi t Started Analvst 
B/N EXTRACTION EPA_GC 08/13/92 DATE 08/13/92 CAM 
BTEX - WATER SAMPLE SW846_8020 
Benzene SW846_8020 2.59 mg/l 0.20 08/13/92 JFG 
Toluene SW846_8020 10.36 mg/l 0.20 
Ethyl benzene SW846_8020 2.16 mg/l 0.20 
Xylenes SW846_8020 6.74 mg/l 0.20 

POLYNUCLEAR AROMATICS 8100 ENCLOSURE ug/l 20 08/27/92 DBS 

Sample: 05B MW-4 Collected: 08/10/92 

Detection Date 
Test Name Method Result Units Limi t Started Analvst 
ALKALINITY (CAC03) EPA 310.1 5.0 
HYDROXIDE EPA 310.1 0 mg/L 08/13/92 JH 
CARBONATE EPA 310.1 0 mg/L 08/13/92 JH 
BICARBONATE EPA 310.1 361 mg/L 08/13/92 JH 

CALCIUM EPA 200.7 138 mg/l 0.01 08/18/92 HC 
CHLORIDE EPA 325.3 26 mg/l 0.25 08/14/92 SJ 
FLUORIDE EPA 340.2 1.06 mg/l 0.14 08/12/92 SJ 
HARDNESS (CAC03) SM_2340B 518 mg/l 08/18/92 HC 
MAGNESIUM EPA 200.7 42.0 mg/l 0.007 08/17/92 HC 
NITRATE AS N EPA_353_2 1.69 mg/l 0.05 08/18/92 RC 
POTASSIUM EPA 258.1 7.15 mg/l 0.04 08/18/92 HC 
SODIUM EPA 200.7 116 mg/l 0.03 08/17/92 HC 
SULFATE-WATER/WASTEWATER EPA 375.2 183 mg/l 5.00 08/18/92 JA 

Sample: 06A FRESH WATER WELL Collected: 08/10/92 

Detection Oate 
Test Name Method Result Units Limi t Started Analvst 
B/N EXTRACTION EPA_GC 08/13/92 DATE 08/13/92 CAM 
BTEX - WATER SAMPLE SW846_8020 
Benzene SU846_8020 <0.0040 mg/l 0.0040 08/13/92 JFG 
Toluene SWS46_8020 <0.0040 mg/l 0.0040 
Ethyl benzene SW846_8020 <0.0040 mg/l 0.0040 
Xylenes SW846_8020 <0.0040 mg/l 0.0040 

POLYNUCLEAR AROMATICS 8100 ENCLOUSRE ug/l 10 08/27/92 DBS 

msammmsmsa 



Order # 92-08-146 
08/31/92 08:45 

Client: THE WESTERN COMPANY OF N.A. 
TEST RESUITS BY SAMPI F 

Page 6 

Sample: 06B FRESH WATER WELL Collected: 08/10/92 

Test Name 

ALKALINITY (CAC03) 

HYDROXIOE 
CARBONATE 

BICARBONATE 
CALCIUM 
CHLORIDE 
FLUORIDE 

HARDNESS (CAC03) 
MAGNESIUM 
NITRATE AS N 
POTASSIUM 
SODIUM 

SULFATE-WATER/WASTEWATER 

Method 

EPA 310.1 

EPA 310.1 

EPA 310.1 

EPA 310.1 

EPA 200.7 

EPA 325.3 

EPA 340.2 

SM_2340B 

EPA 200.7 

EPA_353_2 

EPA 258.1 

EPA 200.7 

EPA 375.2 

Result Units 
Detecti on Date 

Limi t Started 
5.0 

Analyst 

0 mg/L 08/13/92 JH 
0 mg/L 08/13/92 JH 

216 mg/L 08/13/92 JH 
366 mg/l 0 .01 08/18/92 HC 
621 mg/l 0 .25 08/14/92 SJ 
0.83 mg/l 0 .14 08/12/92 SJ 
1147 mg/l 08/18/92 HC 
56.4 mg/l 0.007 08/17/92 HC 
2.32 mg/l 0 05 08/18/92 RC 
4.70 mg/l 0 04 08/18/92 HC 
101 mg/l 0 03 08/17/92 HC 
251 mg/l 5. 00 08/18/92 JA 

l i l l l f l i l l i l i i l M 



S O U T H W E S T E R N L A B O R A T O R I E S 

Client: The Wes te rn Co. o f N . A . 

Sample I.D.: MW-5 

Data File: 

File No.: 2 -9275-00 

Report No.: 9 2 - 0 8 - 1 4 6 - 1 

Report Date: 8 / 3 1 / 9 2 

POLYNUCLEAR AROMATICS (PNA) 

Matrix: w a t e r Method: S o i l / W a s t e - EPA SW846; 3550/8100 
Water - EPA 610 

Technique: SepF 

Compound 
Concentration Units: 

mil 

naphthalene <10 
acenaphthylene <10 
acenaphthene <10 
f l u o r e n e <10 
phenanthrene <10 
anthracene <10 
fluoranthene <10 
pyrene <10 
chrysene <10 
benzo(a)anthracene <10 
benzo(k)fluoranthene <10 
benzo(b)fluoranthene <10 
benzo(a)pyrene <10 
ideno(1,2,3-c,d)pyrene <10 
dibenzo(a,h)anthracene <10 
benzo(g,h,i)perylene <10 

IKHiiHlgiKia 



S O U T H W E S T E R N L A B O R A T O R I E S 

Client: The Wes te rn Co. o f N . A . 

Sample I.D.: MW-2 

Data File: 

File No.: 2 -9275-00 

Report No.: 9 2 - 0 8 - 1 4 6 - 2 

Report Date: 8 / 3 1 / 9 2 

POLYNUCLEAR AROMATICS (PNA) 

Matrix: w a t e r Method: S o i l / W a s t e - EPA SW846; 3550/8100 
Water - EPA 610 

Technique: SepF 

Compound 
Concentration Units: 

u g / l 

naphthalene <10 
acenaphthylene <10 
acenaphthene <10 
f l u o r e n e <10 
phenanthrene <10 
anthracene <10 
fluoranthene <10 
pyrene <10 
chrysene <10 
benzo(a)anthracene <10 
benzo(k)fluoranthene <10 
benzo(b)fluoranthene <10 
benzo(a)pyrene <10 
ideno(1,2,3-c,d)pyrene <10 
dibenzo(a,h)anthracene <10 
benzo(g,h,i)perylene <10 



S O U T H W E S T E R N L A B O R A T O R I E S 

Client: The Wes te rn Co. o f N . A . File No.: 2 -9275-00 

Sample I.D.: MW-1 Report No.: 9 2 - 0 8 - 1 4 6 - 3 

Data File: Report Date: 8 / 3 1 / 9 2 

POLYNUCLEAR AROMATICS (PNA) 

Matrix: w a t e r Method: S o i l / W a s t e - EPA SW846; 3550/8100 
Water - EPA 610 

Technique: SepF 

C o n c e n t r a t i o n U n i t s : 
Compound uct / l 

naphthalene <100 
acenaphthylene <100 
acenaphthene <100 
f l u o r e n e <100 
phenanthrene <100 
anthracene <100 
fluoranthene <100 
pyrene <100 
chrysene <100 
benzo(a)anthracene <100 
benzo(k)fluoranthene <100 
benzo(b)fluoranthene <100 
benzo(a)pyrene <100 
ideno(1,2,3-c,d)pyrene <100 
dibenzo(a,h)anthracene <100 
benzo(g,h,i)perylene <100 



S O U T H W E S T E R N L A B O R A T O R I E S 

Client: The Western Co. of N.A. 

Sample I.D.: MW-3 

Data File: 

File No.: 2-9275-00 

Report No.: 92-08-146-4 

Report Date: 8 /31 /92 

POLYNUCLEAR AROMATICS (PNA) 

Matrix: water Method: S o i l / W a s t e - EPA SW846; 3550/8100 
Water - EPA 610 

Technique: SepF 

Compound 
Concentration Units: 

u g / l 

naphthalene <10 
acenaphthylene <10 
acenaphthene <10 
f l u o r e n e <10 
phenanthrene <10 
anthracene <10 
fluoranthene <10 
pyrene <10 
chrysene <10 
benzo(a)anthracene <10 
benzo(k)fluoranthene <10 
benzo(b)fluoranthene <10 
benzo(a)pyrene <10 
ideno(1,2,3-c,d)pyrene <10 
dibenzo(a,h)anthracene <10 
benzo(g,h,i)perylene <10 



S O U T H W E S T E R N L A B O R A T O R I E S 

Client: The W e s t e r n Co. o f N . A . 

Sample I.D.: MW-4 

Data File: 

File No.: 2 -9275-00 

Report No.: 9 2 - 0 8 - 1 4 6 - 5 

Report Date: 8 / 3 1 / 9 2 

POLYNUCLEAR AROMATICS (PNA) 

Matr ix: w a t e r Method: S o i l / W a s t e - EPA SW846; 3550/8100 
Water - EPA 610 

Technique: SepF 

Compound 
C o n c e n t r a t i o n U n i t s : 

u g / l 

naphthalene <20 
acenaphthylene <20 
acenaphthene <20 
f l u o r e n e <20 
phenanthrene <20 
anthracene <20 
f l u o r a n t h e n e <20 
pyrene <20 
chrysene <20 
benzo(a)anthracene <20 
benzo(k)fluoranthene <20 
benzo(b)fluoranthene <20 
benzo(a)pyrene <20 
ideno(1,2,3-c,d)pyrene <20 
dibenzo(a,h)anthracene <20 
benzo(g,h,i)perylene <20 

- — 1 r n n w n t M ^ 



S O U T H W E S T E R N L A B O R A T O R I E S 

Client: The Wes t e rn Co. o f N . A . 

Sample I.D.: F r e s h Water W e l l 

Data File: 

File No.: 2 -9275-00 

Report No.: 9 2 - 0 8 - 1 4 6 - 6 

Report Date: 8 / 3 1 / 9 2 

POLYNUCLEAR AROMATICS (PNA) 

Matrix: w a t e r Method: S o i l / W a s t e - EPA SW846; 3550/8100 
Water - EPA 610 

Technique: SepF 

Compound 
Concentration Units: 

u g / l 

naphthalene <10 
acenaphthylene <10 
acenaphthene <10 
f l u o r e n e <10 
phenanthrene <10 
anthracene <10 
f l u o r a n t h e n e <10 
pyrene <10 
chrysene <10 
benzo(a)anthracene <10 
benzo(k)fluoranthene <10 
benzo(b)fluoranthene <10 
benzo(a)pyrene <10 
ideno(1,2,3-c,d)pyrene <10 
dibenzo(a,h)anthracene <10 
benzo(g,h,i)perylene <10 

i l B i n W B H I K i l l l l l i i ^ M I 
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TECHNICAL WORK PLAN 
SOIL AND GROUNDWATER INVESTIGATION 
THE WESTERN COMPANY OF NORTH AMERICA 

HOBBS, NEW MEXICO 
SEPTEMBER 5, 1991 

1.0 BACKGROUND 

1.1 I n t r o d u c t i o n 

The Western Company of North America (Western) i s responding 

t o a suspected f u e l release a t i t s Hobbs, New Mexico f a c i l i t y 

( F a c i l i t y ) , shown i n Figure 1. The response i s i n accordance 

w i t h the f i n d i n g s of a s i t e i n s p e c t i o n by the O i l Conservation 

D i v i s i o n (OCD) of the New Mexico Energy, Minerals and Natural 

Resources Department. During inspection of the F a c i l i t y , OCD 

personnel observed t h a t s o i l s next t o the f u e l i n g i s l a n d 

showed evidence of f u e l s p i l l s and leaks. A d d i t i o n a l l y , a 

sample c o l l e c t e d from the F a c i l i t y ' s f r e s h water w e l l 

i n d i c a t e d elevated l e v e l s of benzene, toluene, ethylbenzene, 

and xylenes (BTEX). 

The i n v e s t i g a t i o n described i n t h i s Work Plan w i l l determine 

the extent of s o i l impact from f u e l i n g i s l a n d s p i l l s and 

leaks, as w e l l as i n v e s t i g a t e the sources and extent of 

groundwater impact a t the F a c i l i t y . 

1•2 F a c i l i t y D e s c r i p t i o n 

The Hobbs, New Mexico F a c i l i t y operates as an o i l and gas 

s e r v i c i n g company p r o v i d i n g o i l and gas w e l l f r a c t u r i n g , 

a c i d i z i n g , and cementing services t o o i l and gas producing 
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c l i e n t s . P e r t i n e n t r e g u l a t o r y i d e n t i f i c a t i o n i n f o r m a t i o n i s 

as f o l l o w s : 

1. Owner Address: The Western Company of North America 
P. 0. Box 56006 
Houston, Texas 77256 

2. Owner Representative: Mr. Ron McKeel, D i r e c t o r , Real 
E s t a t e and F a c i l i t i e s 
Construction 

3. Owner Telephone No.: 713/629-2861 

4. F a c i l i t y Address: The Western Company of North America 
2 7 08 W. County Road 
Hobbs, New Mexico 

5. F a c i l i t y Representa t ive : M r . S h e r m a n W a l t e r s , 
Environmental Coordinator 

6. F a c i l i t y Telephone No.: 505/392-5556 

The Western F a c i l i t y maintains a f u e l i n g operation on the 

no r t h side of the F a c i l i t y service yard (Figure 2 ) . The f u e l 

i s l a n d dispenses unleaded gasoline and d i e s e l f u e l t o service 

v e h i c l e s . The d i e s e l f u e l i s stored i n a 22,500 g a l l o n above 

ground storage tank (AST), while the unleaded gasoline i s 

stored i n a 5,500 g a l l o n AST. Fuel i s t r a n s f e r r e d from the 

unleaded gasoline and d i e s e l f u e l ASTs t o above ground 

dispenser pumps v i a underground f u e l l i n e s . The underground 

f u e l l i n e s are buried approximately two (2) t o three (3) f e e t 

below grade. 
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1.3 Communication w i t h the OCD 

On February 7, 1991, the OCD conducted an o n - s i t e i n s p e c t i o n 

a t the Hobbs F a c i l i t y . During t h i s i n s p e c t i o n , OCD personnel 

observed t h a t s o i l near the f u e l i n g i s l a n d showed signs of 

s p i l l and leaks. Also, a sample c o l l e c t e d from the F a c i l i t y ' s 

f r e s h water w e l l had elevated l e v e l s of BTEX. As a r e s u l t of 

these f i n d i n g s , i n an August 6, 1991 l e t t e r , OCD requested 

Western t o submit an i n v e s t i g a t i o n Work Plan by September 6, 

1991. 

Conversations w i t h OCD personnel i n d i c a t e d t h a t Western's 

adjacent (and l i k e l y upgradient) neighbor r e c e n t l y completed 

a remediation p r o j e c t addressing s o i l s which e x h i b i t e d t o t a l 

petroleum hydrocarbon (TPH) and BTEX impacts. Therefore, t h i s 

Work Plan i s designed t o evaluate the extent of s o i l or 

groundwater impacts from o f f - s i t e sources, as w e l l as on- s i t e 

sources, i f any. 
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2.0 HYDROGEOLOGICAL INVESTIGATION TECHNICAL WORK PLAN 

2.1 Background Review 

A l i t e r a t u r e review w i l l be made t o gather the f o l l o w i n g 

i n f o r m a t i o n : 

1. B r i e f h i s t o r y of land use a t the s i t e and chronology of 

p e r t i n e n t events leading up t o the i n v e s t i g a t i o n . 

2. P e r t i n e n t inventory records and d e s c r i p t i o n of inventory 

methodology. These must be re c o n c i l e d t o show loss or 

excess. 

3. Any photos of damaged tanks or l i n e s . 

4. Results of any tank or l i n e i n t e g r i t y t e s t s i n c l u d i n g 

d e s c r i p t i o n s of t e s t procedures. 

5. De t a i l e d plans of any petroleum vapor surveys on s o i l 

samples or i n nearby basements, sewers, manholes, etc. 

6. Relevant geotechnical r e p o r t s conducted p r e v i o u s l y a t the 

S i t e . 

7. Record of any subsurface u t i l i t y l i n e s present a t the 

F a c i l i t y . 

8. P e r t i n e n t OCD f i l e s , e s p e c i a l l y r e s u l t s of s o i l and/or 

groundwater i n v e s t i g a t i o n s conducted by adjacent land 

owners. 

9. Review of i n d u s t r y a c t i v i t y ( i n c l u d i n g o i l / g a s d r i l l i n g ) 

i n the immediate area. 

10. A review of r e g i o n a l / s i t e s p e c i f i c l i t e r a t u r e and water 

w e l l records. 
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Before any s i t e i n v e s t i g a t i o n a c t i v i t i e s begin, the f r e s h 

water w e l l at the F a c i l i t y w i l l be resampled and analyzed t o 

confirm the r e s u l t s of the February 11, 1991 a n a l y s i s . 

Parameters analyzed w i l l be BTEX, TPH, t o t a l dissolved s o l i d s 

(TDS), s p e c i f i c conductance, pH, and c h l o r i d e . I f the r e s u l t s 

from the analysis confirm groundwater impacts, i n v e s t i g a t i o n 

a c t i v i t i e s w i l l be conducted as described i n t h i s Work Plan. 

2.3 S o i l Borings 

Western w i l l d r i l l approximately twelve (12) s o i l borings a t 

the F a c i l i t y f o r the purposes of e v a l u a t i n g the subsurface 

stratigraphy/hydrogeology and t o d e l i n e a t e the h o r i z o n t a l and 

v e r t i c a l extent of hydrocarbon impacts t o soils/groundwater. 

One (1) boring w i l l be located near an underground storage 

tank (Figure 2) t o determine i f there are any r e l a t e d 

soil/groundwater impacts. Also, concern f o r groundwater 

impacts from o f f - s i t e sources may r e q u i r e the a l t e r a t i o n of 

s o i l b oring placement or the i n s t a l l a t i o n of a d d i t i o n a l 

monitor w e l l s . Placement of monitor w e l l s w i l l allow a s t a t i c 

shallow groundwater l e v e l t o be established and the general 

shallow groundwater flow d i r e c t i o n t o be determined. The 

proposed bor i n g l o c a t i o n s are shown on Figure 3. The a c t u a l 

number and l o c a t i o n s of borings and monitoring w e l l s may vary 

according t o the s i t e geology. A i r r o t a r y or hollow stem 

auger d r i l l i n g methods w i l l be u t i l i z e d , depending upon the 
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l i t h o l o g y encountered. Approximately 3 t o 5 of these borings 

may become groundwater monitoring w e l l s i f impact t o the 

uppermost groundwater system i s i n d i c a t e d from the s o i l 

i n v e s t i g a t i o n or the r e s u l t s of the water w e l l a n a l y s i s . I f 

no impact i s i n d i c a t e d t o the water supply w e l l or from the 

s o i l b oring program, then the need f o r monitor w e l l s w i l l be 

evaluated f u r t h e r . A l l borings w i l l be d r i l l e d t o a depth of 

approximately 65 f e e t and i n t o the shallow or uppermost 

groundwater system beneath the F a c i l i t y . 

S o i l samples w i l l be c o l l e c t e d from the borings a t 2-foot 

increments. L i t h o l o g i c a l d e s c r i p t i o n s of the s o i l samples 

w i l l be v i s u a l l y made according t o the U n i f i e d S o i l 

C l a s s i f i c a t i o n System (ASTM D-2487). S o i l boring logs w i l l be 

generated f o r each boring. Selected s o i l samples w i l l be 

c o l l e c t e d and analyzed f o r TPH. 

The a i r r o t a r y or hollow stem auger d r i l l i n g equipment and a l l 

downhole sampling equipment w i l l be decontaminated p r i o r t o 

use i n each boring u t i l i z i n g a high temperature/pressure 

washer. A l l other sampling equipment w i l l also be washed 

between each sampling event. 

A l l boreholes not completed as monitor w e l l s w i l l be 

b a c k f i l l e d t o approximately 1-foot from ground surface w i t h a 

cement-bentonite grout mix. The grout s l u r r y c o nsists of 



mixing 6.5 ga l l o n s of water w i t h 3 t o 5 pounds of powdered 

bento n i t e and 94 pounds of p o r t l a n d cement. A l l boreholes 

w i l l be rechecked the day a f t e r grout placement and those 

boreholes where the grout has subsided w i l l be "topped o f f " t o 

the 1-foot depth. The remaining one f o o t of the borehole w i l l 

be b a c k f i l l e d w i t h a hi g h - s t r e n g t h concrete. 

2.4 S o i l Headspace Gas Survey 

A s o i l headspace gas survey t y p i c a l l y i s the measurement of 

r e l a t i v e or s p e c i f i c v o l a t i l e hydrocarbon concentrations i n 

s o i l pores i n the unsaturated and saturated zone a t various 

p o i n t s , d i s t r i b u t e d v e r t i c a l l y and h o r i z o n t a l l y . I n the 

unsaturated zone, hydrocarbons can e x i s t i n the vapor phase i n 

s o i l pores, adsorbed onto s o i l p a r t i c l e s , and as f r e e 

hydrocarbon l i q u i d i n s o i l pores. Hydrocarbons i n the 

saturated zone are t y p i c a l l y adsorbed onto s o i l p a r t i c l e s over 

the zone of groundwater f l u c t u a t i o n s or may e x i s t as f r e e 

l i q u i d i n the s o i l pores. By o b t a i n i n g s o i l headspace gas 

data at v e r t i c a l l y and h o r i z o n t a l l y d i s t r i b u t e d p o i n t s , the 

extent of subsurface hydrocarbon impact can be defined. 

The ambient temperature headspace (ATH) method (Van Z y l , 1987) 

cons i s t s of c o l l e c t i n g d i s c r e e t (or composite) s o i l samples 

from a borehole and p l a c i n g the s o i l i n a glass container, 

l e a v i n g a vacant headspace i n the glass container. The 

headspace gas i n each glass sample container i s then analyzed 
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f o r organic vapors using a p o r t a b l e organic vapor monitor 

(OVM) p h o t o i o n i z a t i o n detector. 

S o i l samples w i l l be c o l l e c t e d using a 4-inch hand auger at 

about seven (7) sample s i t e s located w i t h i n the r e t a i n i n g w a l l 

surrounding the above ground f u e l tanks. S o i l borings w i l l be 

advanced t o f i v e (5) f e e t below grade or u n t i l auger r e f u s a l 

i s encountered. 

S o i l boring samples w i l l be c o l l e c t e d at 2-foot increments and 

placed i n glass j a r s (the j a r s are f i l l e d t o 3/4 f u l l ) . A 

l a y e r of aluminum f o i l w i l l be placed over the top of the j a r 

and the cap screwed i n place, sealing the j a r . A f t e r w a i t i n g 

a p e r i o d of time (samples are stored at ambient a i r 

temperatures), the OVM p h o t o i o n i z a t i o n detector probe w i l l be 

used t o p i e r c e the aluminum f o i l and an organic vapor 

headspace reading w i l l be obtained. The r e s u l t i n g OVM 

headspace gas readings are i n parts per m i l l i o n (ppm) of t o t a l 

i o n i z a b l e hydrocarbon based upon a isobutylene standard. The 

OVM p h o t o i o n i z a t i o n detector i s c a l i b r a t e d t o a known 

isobutylene gas standard p r i o r t o the headspace gas readings. 

The OVM d e t e c t o r has a l i m i t of d e t e c t i o n of 100 p a r t s per 

b i l l i o n of t o t a l i o n i z a b l e hydrocarbon. Results of the OVM 

ambient temperature headspace gas readings are recorded (and 

presented i n g r a p h i c a l form) on the s o i l boring logs. The OVM 

s o i l gas readings provide an important i n s i g h t i n t o both the 
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v e r t i c a l and a r e a l extent of hydrocarbon occurrence i n the 

subsurface soils/groundwater i n the F a c i l i t y area. 

Also, as p a r t of the i n v e s t i g a t i o n , OVM s o i l gas readings w i l l 

be made on a l l boreholes upon borehole completion. These 

readings are made by lowering the OVM p h o t o i o n i z a t i o n chamber 

i n t o the open borehole t o a depth of approximately s i x (6) 

inches and recording the OVM borehole vapor readings on the 

s o i l b oring logs. S o i l samples w i l l be c o l l e c t e d from the 

boreholes based the OVM s o i l gas analyses and t e s t e d f o r TPH 

and BTEX. 

2.5 Monitor Well I n s t a l l a t i o n 

I f the s o i l i n v e s t i g a t i o n i n d i c a t e s impacts t o the uppermost 

groundwater system, approximately 3 t o 5 of the d r i l l e d 

boreholes may be completed as groundwater monitoring w e l l s i n 

order t o monitor shallow groundwater q u a l i t y beneath the 

F a c i l i t y , t e s t the a q u i f e r p h y s i c a l p r o p e r t i e s , and measure 

groundwater e l e v a t i o n s f o r h y d r a u l i c g r a d i e n t / f l o w d i r e c t i o n 

and seasonal w a t e r - l e v e l f l u c t u a t i o n s . A l l appropriate OCD 

permits w i l l be obtained p r i o r t o i n s t a l l i n g m onitoring w e l l s . 

A l l monitor w e l l s w i l l be constructed w i t h pre-cleaned, 2-

inch , screw-coupled, t r i - l o c k , PVC casing and 0.010-inch s l o t , 

10 t o 20-foot long, PVC screens. Screen placement w i l l be 

chosen by ce n t e r i n g the screen across and above the 
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groundwater l e v e l observed a t the time of d r i l l i n g . Placing 

the screen at t h i s l e v e l i n the zone of s a t u r a t i o n allows f o r 

the m onitoring of p o t e n t i a l immiscible layers or l i g h t e r - t h a n -

water organics on the groundwater surface. The e n t i r e screen 

length annulus i s surrounded w i t h a clean 8-20 s i l i c a sand 

f i l t e r pack. A 0.75-foot long fines-catchment sump i s placed 

below the screen i n t e r v a l and the bottom of the sump i s f i t t e d 

w i t h a PVC screw plug. The sand f i l t e r pack extends from the 

bottom of the w e l l t o approximately 2.0 f e e t above the top of 

the screen. A 2-foot t h i c k sodium bentonite seal i s placed 

above the top of the sand pack. The w e l l annulus from the top 

of the bentonite seal t o approximately one (1) f o o t f e e t below 

ground l e v e l w i l l be f i l l e d w i t h a cement/bentonite grout mix. 

A l l completion m a t e r i a l s (screen, sump, r i s e r , plugs, 

p r o t e c t o r s and caps) w i l l be thoroughly cleaned w i t h a high 

temperature/high pressure water wash before e n t e r i n g the 

borehole. The remaining one (1) f o o t of the borehole and w e l l 

casing i s covered w i t h a w a t e r t i g h t , s t e e l , f l u s h grade, 

p r o t e c t o r placed over the PVC casing and anchored i n concrete 

or a 4-inch abovegrade s t e e l p r o t e c t o r anchored i n concrete. 

A w a t e r t i g h t cap w i l l also be placed over the monitor w e l l f o r 

a l l below grade completions. Well completion diagrams w i l l be 

generated f o r each w e l l i n s t a l l e d . 
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The monitor w e l l s w i l l be developed using a 1.67-inch diameter 

t e f l o n b a i l e r , bladder pump, or Brainard-Kilman hand pump. 

The w e l l s w i l l be purged u n t i l the water v i s i b l y c l e a r s of 

f i n e - g r a i n e d sediment and the pH, temperature, and s p e c i f i c 

conductance of the developed groundwater s t a b i l i z e s . 

The monitor w e l l s w i l l determine the f o l l o w i n g : 

1. Depth t o groundwater, 

2. The groundwater gradient and flow d i r e c t i o n , 

3. Recharge/discharge zones, 

4. Seasonal f l u c t u a t i o n s i n groundwater l e v e l s , 

5. S i t e geology, 

6. H o r i z o n t a l and v e r t i c a l extent of impact, i f any, and 

7. Thickness and type of fr e e petroleum product l a y e r , i f 

any. 

2.6 Groundwater Sampling 

Groundwater w i l l be sampled f o r the purpose of c h a r a c t e r i z i n g 

the chemical q u a l i t y of the shallow groundwater upgradient and 

downgradient from the any i d e n t i f i e d hydrocarbon release 

a r e a ( s ) . 

P r i o r t o sampling, a l l w e l l s w i l l be measured t o determine 

s t a t i c groundwater l e v e l s and w e l l depth. I n a d d i t i o n , the 

groundwater surface w i l l be inspected t o determine i f any 

f l o a t i n g immiscible l i q u i d s are present. Following these 
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measurements, the w e l l s w i l l be purged of a t l e a s t three 

casing/sand pack volumes of groundwater i n order t o e l i m i n a t e 

stagnant f l u i d s w i t h i n the w e l l casing and sand f i l t e r pack. 

Purging w i l l be accomplished by b a i l i n g w i t h precleaned, 

dedicated, t e f l o n b a i l e r s . A l l b a i l e r s are f i t t e d w i t h clean 

monofilament l i n e . A l l f l u i d s purged from the w e l l s w i l l be 

c o l l e c t e d i n 55 g a l l o n drums and r e t a i n e d o n - s i t e u n t i l 

d i sposal i s arranged. 

Groundwater samples w i l l be c o l l e c t e d w i t h precleaned t e f l o n 

b a i l e r s . The groundwater samples are c a r e f u l l y poured from 

the b a i l e r d i r e c t l y i n t o the appropriate sample b o t t l e s . 

Special care i s exercised during sampling t o avoid excess 

a e r a t i o n of the sample. A l l sample b o t t l e s w i l l be 

a p p r o p r i a t e l y pre-cleaned by the a n a l y t i c a l l a b o r a t o r y . The 

appropriate sample b o t t l e s are prepared w i t h pre-measured 

ac i d p r e servatives by the a n a l y t i c a l l a b o r a t o r y . A l l samples 

are packed i n i c e immediately a f t e r being c o l l e c t e d , then 

shipped under chain-of-custody c o n t r o l by overnight a i r 

express t o the l a b o r a t o r y f o r anal y s i s . 

The groundwater w i l l be labor a t o r y analyzed f o r BTEX, TPH, 

c h l o r i d e , pH, s p e c i f i c conductance, and TDS. During w e l l 

sampling, the pH, temperature, TDS, and s p e c i f i c c o n d u c t i v i t y 

of a l l groundwater samples are also t e s t e d . BTEX and TPH are 

i n d i c a t o r parameters f o r gasoline and d i e s e l f u e l releases t o 

12 



groundwater. The remaining parameters act as i n d i c a t o r s of 

inorganic impacts t o the groundwater. 

2.7 Schedule 

Western w i l l i n i t i a t e the hydrogeological i n v e s t i g a t i o n w i t h i n 

3 0 working days f o l l o w i n g approval of the Technical Work Plan 

by the New Mexico OCD. The i n v e s t i g a t i o n r e s u l t s along w i t h 

a Corrective A c t i o n Plan, i f r e q u i r e d , w i l l be submitted t o 

the OCD f o l l o w i n g completion of the i n v e s t i g a t i o n . 

13 
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