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! Associates, Inc. Environmental Consultants 

RECEIVED 
January 27, 2003 MAR 1 3 2003 

Mr. William C. Olson ENVIRONMENTAL BUREAU 
Environmental Bureau 0 1 1 CONSERVATION DIVISION 
Oil Conservation Division 
New Mexico Energy, Minerals and Natural Resources Department 
1220 South St. Francis Drive 
Santa Fe, New Mexico 87505 

Re: Emergency Pit Excavation and Closure Report, Texaco Exploration and 
Production Inc., V.M. Henderson Tank Battery, Unit Letter H, (SE/4, NE/4), 
Section 30, Township 21 South, Range 37 East, Lea County, New Mexico 

Dear Mr. Olson: 
Texaco Exploration and Production Inc. (Texaco) has retained Larson and 

Associates, Inc. (LA) to prepare a closure report for an emergency pit that was previously 
associated with the V.M. Henderson tank battery (Site) located in unit letter H (SE/4, 
NE/4) of Section 30, Township 21 South, Range 37 East, Lea County, New Mexico. 
Figure 1 presents a location and topographic map. Figure 2 presents a Site drawing. 

Background 
In December 2000, Texaco retained Environmental Plus, Inc. (EPI) to conduct a 

preliminary investigation to determine the vertical and horizontal extent of hydrocarbon 
impact to soil from the emergency pit. EPI drilled nineteen borings (BH1 through BH19) 
using a trailer-mounted auger rig, and collected soil samples for field and laboratory 
analysis. Most of the borings were advanced to approximately 15 feet below ground 
surface (bgs). However, borings BH2, BH3, BH14 and BH17 were advanced to 
approximately 20, 25, 55 and 35 feet bgs, respectively. Soil samples were collected 
every 5 feet, and submitted to Cardinal laboratories, Inc, located in Hobbs, New Mexico. 
Certain samples were analyzed for benzene, toluene, ethylbenzene, xylene (collectively 
referred to as BTEX) using method SW-846-8260, total petroleum hydrocarbons (TPH) 
using method SW-846-8015 modified for gasoline range organics (GRO) and diesel 
range organics (DRO) and chloride using standard method 4500. Soil samples were also 
analyzed in the field for headspace vapors and chloride. 

EPI calculated remediation action levels (RRALs) for benzene, total BTEX and 
TPH using New Mexico Oil Conservation Division (NMOCD) guidelines, including: 
"Unlined Surface Impoundment Closure Guidelines, February 1993" and "Guidelines 

for Remediation of Leaks, Spills and Releases, August 13, 1993". S B l M ^ g l ^ t e ; d | 

^^ |K®®BlniP^^6sp^H^fy1 The calculation assumed depth-to-groundwater to be 
~ I f g j p f l i ^ bgs, and the deepest contamination at approximately 35 feet bgs, The RRAL 
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for TPH was exceeded in the deepest samples from borings BH3 (25 feet) and BH17 (35 
feet). EPI determined that an impermeable barrier (i.e., compacted clay) installed over 
the Site following removal of impacted soil would provide an adequate barrier to prevent 
leaching and vertical migration of residual chloride to groundwater. EPI concluded that 
additional investigation was needed to assess the vertical extent of the chloride in soil. 
Two areas were also investigated southeast and east of the tank battery where 
hydrocarbons exceeded the RRAL, and were also remediated. The areas were identified 
as the "southeast area" and "east area", and are shown on Figure 2. EPI presented the 
findings of its findings in a report titled, "Site Investigation, Remediation Status, & 
Closure Proposal, June 17, 2001", a copy of which is presented in Appendix A. 

Setting 
The Site is located about 2 miles west of Eunice, New Mexico, at an elevation 

approximately 3490 feet above mean sea level (AMSL). A thin veneer of wind deposited 
sand covers the area, and overlies the Tertiary-age Ogallala formation. The Ogallala 
formation is comprised of poorly to well-cemented sand and sandstone, interbedded with 
caliche, clay, silt and gravel. The Triassic-age Chinle formation (commonly referred to 
as "red bed") is present beneath the Ogallala formation, and consists of interbedded units 
of mudstone, shale, siltstone and sandstone. 

Files of the New Mexico State Engineer were reviewed on-line to determine 
locations and depths of water wells within one mile of the Site. No well records were 
found, but a windmill was noted on the U.S.G.S. topographic map (Eunice Quadrangle) 
about one-half mile west of the Site. Depth-to-groundwater was reported at 
approximately 102 feet bgs. Groundwater was observed in boring BH-8 near the center 
ofthe former emergency pit at approximately 103 feet bgs. 

Emergency Pit Remediation 
Between January and June 2001 

of soil from the Site. The soil was transported to the Texaco-owned centralized landfarm 
located northwest of Jal, New Mexico. EPI periodically collected soil samples from the 
excavations, and Cardinal Laboratories, Inc. analyzed the samples for TPH and chloride. 
A survey was also performed for naturally occurring radioactive materials (NORM), and 
an area exhibiting NORM readings greater than twice background was identified at the 
emergency pit excavation. The soil was excavated, piled adjacent to the location, and 
covered with plastic until laboratory analysis confirmed the presence of NORM. On 
March 26, 2001, LA measured the background radiation between 6 to 8 microroentgens 
per hour (u.R/hr). LA collected a composite sample from the pile at four (4) locations. 
Each location was checked for radioactivity using a Ludlum Model 3 survey meter, and 
measurements ranged from 25 to 60 uR/hr. The sample was analyzed by American 
Radiation Services, Inc. (ARS), located in Baton Rouge, Louisiana, using gamma 
spectroscopy for radium 226 and radium 228. The radium 226 and radium 228 levels 
were reported at 15.09 picocuries per gram (pCi/gm) and 0.33 pCi/gm, respectively. The 
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sample results were below the regulatory threshold of 30 pCi/gm. Appendix B presents 
the ARS report. 

EPI excavated the emergency pit to approximately 36 feet bgs, and periodically 
collected soil samples from the excavation. The BTEX compounds were below the 
RRAL, and TPH in the bottom sample was 119, mg/kg. Chloride was 482 mg/kg in the 
bottom sample. Appendix C presents the laboratory analysis. 

EihefexcaMati^ 
foy£M»np3gtSdfc^^ 

m j o M ^ o M ^ m & ^ m P ^ m ^ ^ a Density was measured at nine (9) locations 
at the emergency pit, and at one location at each of the southeast and east areas. The 
testing was performed by Peddigrew and Associates, Inc., located in Hobbs, New 
Mexico. A sample of the clay was analyzed at Pettigrew's laboratory on December 22, 
2001, for proctor density using ASTM method D-698. The field density tests recorded 
compaction between 96.5% and 105% standard proctor density. Figure 3 presents a 
drawing showing the density test locations. Test numbers 1 through 11 indicate 
measurements collected following placement and compaction of the first clay lift. Test 
numbers 12 through 22 indicate measurements collected following placement and 
compaction of the second clay lift. Appendix D presents the density test reports. 
Appendix E presents photographs 

Chloride Investigation 
Between September 6 and December 4, 2001, LA supervised drilling of eight (8) 

borings (BH-1 through BH-8), and collected soil samples for chloride analysis. 
Scarborough Drilling, Inc. drilled borings BH-1 through BH-7 between September 6 and 
10, 2001, using a truck-mounted air-rotary drilling rig. The borings were drilled between 
50 feet bgs (BH-6 and BH-7) and 90 feet bgs (BH-1). Soil samples were collected using 
split-spoon and jam tube core samplers approximately every 10 feet (i.e., 0', 10', 20', 
30', etc.). Environmental Technology Group, Inc. (ETGI) drilled boring BH-8 on 
December 3 and 4, 2001, using hollow stem augers and air rotary drilling techniques. 
The boring was drilled near the center of the former emergency pit, and hollow stem 
augers were advanced to competent rock at about 42 feet bgs. A rotary bit was used to 
advance the boring from inside the augers to groundwater using air rotary drilling. 
Groundwater was observed at approximately 103 feet bgs. The augers prevented the fi l l 
material from caving during air rotary drilling. Grab samples of drill cuttings were 
collected approximately every ten (10) feet for headspace vapor and laboratory analysis. 
The laboratory samples were placed in glass sample jars, labeled, chilled in an ice chest, 
and hand delivered under chain-of-custody control to Environmental Lab of Texas, Inc. 
(ELT), located in Odessa, Texas. The samples were analyzed for chloride using EPA 
method SW-846-9253. Table 1 presents a summary of the chloride analysis. Appendix F 
presents the ELT reports. 
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rn A portion of each sample was also analyzed for headspace gas using the ambient 
temperature headspace method. The ATH method involves filling an 8-ounce sample jar 
approximately % full, and covering the opening with a layer of aluminum foil before 

r-i replacing the cap. The headspace samples were set aside and allowed to warm up to 
lij ambient temperature before a RAE Instruments, Model 2000 photoionization detector 

(PID) was used to measure the concentration of organic vapors in the sample headspace. 

f The PID probe was inserted into the headspace of the sample jars (through the aluminum 
foil), and the concentration of organic vapors was measured in parts per million (ppm). 
The headspace measurements are summarized on Table 1, and graphically displayed on 

y boring logs in Appendix G. 

All down-hole equipment (i.e., drill bits, rods, etc.) was thoroughly washed 

§ between locations using high-pressure hot water. All sampling equipment (i.e., core 
sampler, hand auger, hand trowels etc.) was thoroughly washed between sample events 
using laboratory-grade detergent, and rinsed with distilled water. The borings were 

!7] plugged with bentonite chips and hydrated. 

Referring to Table 1, PID readings ranged from 1.4 ppm (BH-3, 20 feet) to 46.3 
1 ppm (BH-8, 82 feet). The deepest samples collected from the borings, except BH-3 and 
is BH-7, reported chloride levels below 250 milligrams per kilogram (mg/kg). Samples 

from borings BH-3 (60 feet) and BH-7 (40 feet) reported chloride levels of 346 mg/kg 
p] and 993 mg/kg, respectively. The residual chloride levels should be protective of 
• groundwater since two (2) feet of compacted clay was placed over the areas, IffiexaTgg 

feelflgsM^ call Mr. Rodney Bailey 
FJ at (915) 687-7251 or myself at (915) 687-0901 i f you have questions. 
• Sincerely, 

Larson and Associates, Inc. 

Mark J. Larson, CPG, CGWP 
President 

Encl. 

cc: Rodney Bailey - ChevronTexaco 
Chris Williams - NMOCD District I 
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Table 1 
Texaco Exploration and Production Inc. 

V.M. Henderson Tank Battery 
Unit Letter H, Section 30, Township 21 South, Range 37 East 

Lea County, New Mexico Page 1 of 3 
Boring v'../'! Depth ,,;̂ pro:̂ -':':*:; Chloride 
Number (Feet) (ppm) (mg/kg) 

BH-1 06-Sept-01 0-2 8.7 18 
10 — --

20 8 35 
30 — — 

40 8.1 71 
50 — — 

60 N/R N/R 
70 — 35 
80 — — 

BH-2 06-Sept-01 0-1 15.2 wmsm 
10 — — 

20 13.8 39 
30 — — 

40 10.1 51 
50 — — 

60 N/R N/R 
70 
8-

— 18 

BH-3 07-Sept-01 0-1 5.4 
10 — -

20 1.4 
30 — — 

40 4.9 
50 — — 

60 5.1 
BH-4 07-Sept-01 0-1 20 89 

10 — -

20 16.6 71 
30 — — 

40 8.1 dim 
Notes: Analysis performed by Environmental Lab of Texas I , Inc., Odessa, Texas 
1. Feet: Sample depth in feet below ground surface 
2. PID: Photoionization detector 
3. ppm: Parts per million 
4. mg/kg: Milligrams per kilogram 
5. —: No data available 
6. <: Below method detection limit 
7. N/R: No sample recovery 



Table 1 

Texaco Exploration and Production Inc. 

V.M. Henderson Tank Battery 

Unit Letter H, Section 30, Township 21 South, Range 37 East 

Lea County, New Mexico Page 2 of 3 

Boring Date Depth PID Chloride 
Number (Feet) (ppm) (mg/kg) 

BH-4 40 8.1 354 

(Cont.) 50 — -

60 8 160 
BH-5 10-Sept-01 0-1 6.8 514 

10 — — 

20 8.1 81 

30 — — 

40 8.4 116 

50 N/R N/R 

60 — — 

70 7.8 67 

80 — — 

BH-6 10-Sept-01 0-1 8.5 26 

10 — -

20 8.3 14 

30 — — 

40 8.8 16 

50 8.8 14 

BH-7 10-Sept-01 0-1 9.8 30 

10 — — 

20 8.1 768 

30 — — 

40 8.1 993 

50 — 35 
BH-8 03-Dec-01 40 26.4 19 

50 — 44 

60 13.6 18 

04-Dec-01 70 14.7 18 

80-82 46.3 18 
90-92 14.5 18 

performed by Environmental Lab of Texas I , Inc., Odessa, Texas 
Sample depth in feet below ground surface 
Photoionization detector 
Parts per million 
Milligrams per kilogram 
No data available 
Below method detection limit 
No sample recovery 

Notes: Analysis 
1. Feet: 
2. PID: 
3. ppm: 
4. mg/kg: 
5. - : 
6. <: 
7. N/R: 



Table 1 

Texaco Exploration and Production Inc. 

V.M. Henderson Tank Battery 

Unit Letter H, Section 30, Township 21 South, Range 37 East 

Lea County, New Mexico Page 3 of 3 
Boring Date Depth PID Chloride 
Number (Feet) (ppm) (mg/kg) 

BH-8 04-Dec-01 100-102 18.1 18 
(Cont.) 

Notes: Analysis performed by Environmental Lab of Texas I , Inc., Odessa, Texas 
1. Feet: Sample depth in feet below ground surface 
2. PID: Photoionization detector 
3. ppm: Parts per million 
4. mg/kg: Milligrams per kilogram 
5. —: No data available 
6. <: Below method detection limit 
7. N/R: No sample recovery 
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APPENDIX A 

EPI Report 
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1 V.M. HENDERSON BATTERY PROJECT P L A N 
This plan determined the vertical and horizontal extent of production fluid contamination at V.M. Henderson Battery 
historical spill site. This determination is based on remedial action goals/thresholds and protocols provided by the New 
Mexico Oil Conservation Division (NMOCD) guidelines. Of main concern will be the concentration of Chloride in soil at 
different subsurface intervals. Total Petroleum Hydrocarbon (TPH-EPA method 8015M), BTEX (Benzene, Toluene, Ethyl 
Benzene, and total Xylene), and Benzene will be analyzed in the laboratory if the Volatile Organic Constituents (VOC) 
headspace gas concentration of a sample is >100 parts per million (ppm). This Site Specific Project Plan (PjP) provides 
information and identifies activities necessary to; 

1. Determine vertical and horizontal extent of contamination 
2. Document final achievement of acceptable environmental thresholds established by the NMOCD 

1.1 Site Description 
This site is located -1.5 miles west of Eunice, New Mexico and is associated with the Texaco V.M. Henderson tank battery. 
The site has in the past received unknown volumes of production fluid consisting of crude oil and saline produced water 
resulting from tank overflows, pump failures, and leaks. The surface area affected is approximately 84,690 ft2. A site map 
is included as Attachment I . 

1.1.1 Historical Use 
This land surface is used for livestock grazing and oil and gas production facilities access roads. 

1.1.2 Legal Description 
The site is on "deeded (private) land," located approximately 1.5 miles west of Eunice, Lea County, New Mexico. The 
legal description is Unit Letter H, Sec 30, T21S, R3 7E. 

1.1.3 Photographic documentation 
A photograph of the site is included as Attachment II. 

1.1.4 Ecological Description 
The area is typical of the northern most extent ofthe Upper Chihuahuan Desert Biome consisting primarily of Honey 
Mesquite (Prosopis glandulosa), Harvard Shinoak (Qucrques harvardi), and typical desert grasses and weeds. Mammals 
present, include Orrd's and Merriam's Kangaroo Rat, Deer Mouse, White Throated Wood Rat, Cottontail Rabbit, Black 
Tailed Jackrabbit, and the Desert Mule Deer (Qdocoileus hemionus). Reptiles, Amphibians, and Birds are numerous and 
typical of area. While a biotic survey was not conducted, Listed, Threatened, or Endangered species are not known to exist 
in this area 

1.1.5 Environmental Media Characterization 
Chemical parameters of the soil were characterized consistent with the New Mexico Oil Conservation Division (NMOCD) 
guidelines published in the following documents; 

• Guidelines for Remediation of Leaks, Spills and Releases (August 13, 1993) 
• Unlined Surface Impoundment Closure Guidelines (February 1993) 

Acceptable "Site Specific" thresholds for contaminants of concern, i.e., soil TPH and soil Chloride, were determined based 
on the following; 

• Depth to Ground water, i.e., distance from the lower most acceptable concentration to the ground water. 
• Wellhead Protection Area, i.e., distance from fresh water supply wells. 
• Distance to Surface Water Body, i.e., horizontal distance to all down gradient surface water bodies. 

1.1.5.1 Ground Water Level 
The site is located in the NEV4 of Section 30. The New Mexico State Engineer's Office provides ground water level data 
for sections 28 and 27 at 71' and 76' feet below the ground surface (bgs), respectively, but nothing recorded in Section 30. 
Based on this information ground water would be estimated to occur at or below 73.5' bgs. However, field measurements 
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of a monitor well located 5,860 feet east and a windmill 2550 feet west indicate a calculated water level of 99.83'bgs. The 
monitor well is owned by Chevron USA at the CDU Tract 19 Battery and measured 93.7'bgs (April 01) and the windmill is 
owned by Sims/Kennann and measured 102.6'bgs (May 01). 

1.1.5.2 Ground Water Gradient 
According to the USGS (Nicholson & Clbesch), the gradient is to the southeast. 

1.1.5.3 Wellhead Protection Area 
There are no public water supply, domestic or agricultural use wells located within 1000 feet of the site. 

1.1.5.4 Distance to Nearest Surface Water Body 
There are no naturally occurring surface water bodies located within a 1 mile radius ofthe site. 

1.1.5.5 Soil Assessment 
Soil borings were obtained at 19 locations within the spill area. These points were chosen based on areas of "asphaltinic 
surface" that can indicate maximum contamination. Refer to Attachment L Site Map. 

1.1.5.6 Ground Water Assessment 
The ground water level is conservatively estimated to occur at ~99.83 feet below ground surface (bgs). 

1.2 Data Quality 
To ensure quality and credibility of laboratory data used to support successful site remediation the following quality 
controls were documented. 

• Laboratory data must have > 85% recovery for TPH and BTEX and >75% recovery for general chemistry 
parameters. 

• Laboratory data must have <15% Relative Percent Difference 
• Field headspace analyses must be supported with instrument calibration data and calibration gas certification. 

Duplicates or blanks were not submitted to the laboratory to establish reproducibility and possible laboratory 
contamination, respectively. 

1.3 Project Safety 
Hazards encountered at this site included the following; 

• Moving equipment • Excavation 
• Buried pipelines • Potential Hydrogen Sulfide Gas 
• Highway ingress/egress 

Employees and subcontractors were required to confirm current training in these hazards. 

Standard personal protective equipment includee; 
• Personal H2S Monitor • Excavation Safety 
• Hard-hat • Steel Toed Boots/Shoes 
• Safety Glasses 

1.4 PjP Process/Procedure 
The following sequence was used to guide safe project implementation. 

1. Site visit: Photograph and map and develop PjP elements 
2. Issue "One Call" and notifying utilities 
3. Locate, hand spot, and mark buried lines or other structures 
4. Overhead powerlines are present just beyond the south perimeter and will not be a hazard. 
5. Lockom7Tagout: Pipeline companies notified of activity but LO/TO unnecessary 
6. Procedure: Equipment required will be: Drilling Unit and support equipment 

• Tail gate safety Briefing and PPE check 
• Rigup 
• Sample Borehole probe samples at 2' intervals 
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2.3.9 BH9 

TPH at 15' bgs is 102.6 mg/Kg and Chloride is 845 mg/Kg. 

2.3.10BH10 
TPH at 15'bgs is 100 mg/Kg and Chloride is 1140 mg/Kg. 

2.3.11 BH11 
TPH at 15'bgs is 369 mg/Kg and Chloride is 33 mg/Kg. 

2.3.12 BH12 

TPH and chloride are nominal to 15'bgs. 

2.3.13BH13 

TPH and Chloride are nominal to 15'bgs. 

2.3.14 BH14 
TPH is >1000 mg/Kg to 10'bgs and <1000 mg/Kg from 10'bgs to 55'bgs. Chloride concentrations range from 2270 mg/Kg 
at 10'bgs, to 7870 mg/Kg at 20'bgs, and 3710 mg/Kg at 55'bgs. 
2.3.15BH15 
TPH is nominal at all intervals with Chloride at 248 mg/Kg at 15'bgs. 

2.3.16 BH16 
TPH ranges from 646 mg/Kg at the surface to 100 mg/Kg at 15'bgs. Chloride is nominal, i.e., 50 mg/Kg. 

2.3.17 BH17 
TPH ranges from 114 mg/Kg at the surface to 10,612 mg/Kgat 10'bgs and 3563.8 mg/Kg at 35'bgs. Chloride ranges from 
248 mg/Kg at the surface to 1110 mg/Kg at 35 'bgs. 

2.3.18 BH18 
TPH ranges from 750 mg/Kg at the surface to 4160 mg/Kg at 5'bgs and 628 mg/Kg at 15'bgs. Chloride is 1822 mg/Kg at 
15'bgs. 

2.3.19 BH19 
TPH ranges from 9583 mg/Kg at the surface to 15050 at 5'bgs and decreasing to 1200 mg/Kg at 15'bgs. 

2.4 Compliance Objectives 
Achievement ofthe NMOCD remedial action goals are relative to depth to ground water for TPH and the BTEX 
compounds. In situ chloride concentrations must be protective of the ground water. 

2.4.1 Depth to Ground Water Calculation 
Depth to ground water, i.e., "the vertical distance from the lowermost contaminants to the seasonal high water elevation of 
the ground water." For Total Petroleum Hydrocarbon (TPH-EPA method 8015M), BTEX (Benzene, Toluene, Ethyl 
Benzene, and total Xylene), and Benzene, the interval from ground surface to 49.83' bgs must achieve 1000 mg/Kg, 50 
mg/Kg, and 10 mg/Kg, respectively. A calibrated Volatile Organic Contaminate/Constituent (VOC) Headspace reading of 
100 ppm is acceptable for BTEX and Benzene and may be submitted in lieu of laboratory analyses. TPH, BTEX, and 
Benzene data collected during the investigation support a NMOCD Depth to Ground Water Calculation of 68.5 feet. 

99.83 feet - 35 feet (minus lowermost TPH contaminate) = Depth to Ground Water= 64.83 feet 
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Analyze samples for chloride 
Prepare confirmatory samples for BTEX, TPH 8015M and Chloride analyses 
Plug boreholes with Sodium Bentonite clay 
Prepare report 

2 V.M. HENDERSON BATTERY ASSESSMENT 
Drilling and sampling occurred in December 2000 with excavation and disposal beginning in January 2001. 

2.1 Drilling and Sampling 
Environmental Plus, Inc. personnel advanced boreholes BH1 through BH19, successfully sampling at 5' vertical intervals, 
analyzing for chloride and VOC headspace, and preparing confirmatory laboratory samples for ascension under chain-of-
custody protocols. 

2.2 Background Sampling 
A background sample was obtained from an unimpacted surface location 100' north of the battery site. 

2.3 Site Analytical 
Selected samples were submitted to Cardinal Laboratories of Hobbs, New Mexico for soil TPH (8015M and 418.1) and soil 
Chloride analyses. VOC headspace and Field Chloride analyses are also provided. The original data reports and summary 
are provided in Attachment BL The background concentration for Soil TPH and Chloride were determined to be 81.6 and 
61 mg/Kg, respectively. To minimi7.fi analytical expense some intermediate interval data points are interpolated from the 
relationship between the field data and laboratory results. Benzene and BTEX were detected but none above the respective 
thresholds of 10 mg/Kg and 50 mg/Kg. Only laboratory generated information will be used for compliance determination 
comments. 

2.3.1 BH1 
TPH contamination <1000 mg/Kg occurs at 15'bgs. Chloride value at 15'bgs is 282 mg/Kg 

2.3.2 BH2 
TPH contamination <1000 mg/Kg occurs at 20'bgs. Chloride at 20'bgs is 375 mg/Kg. 

2.3.3 BH3 
TPH at 25'bgs is 4321 mg/Kg. Chloride is 346 mg/Kg at251>g^. 

2.3.4 BH4 
TPH is 122.1 mg/Kg and Chloride is 50 mg/Kg at 10'bgs. 

2.3.5 BH5 
Interpolated values to 15'bgs range from 372 to 221 mg/Kg and should be considered nominal. Laboratory Chloride is <50 
mg/Kg. 

2.3.6 BH6 
TPH is 102 and Chloride 50 mg/Kg at 15'bgs. 

2.3.7 BH7 
Interpolated values to 15'bgs range from 154 to 67 mg/Kg and should be considered nominal. Laboratory Chloride is <50 
mg/Kg. 

2.3.8 BH8 
TPH is 116 mg/Kg at 15 'bgs with Chloride at 679 mg/Kg. 

5 V.M. HENDERSON BATTERY 
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2.4.2 TPH and BTEX Ranking 
Site has a ranking of "10" and is summarized below. 

Criteria Ranking 
Depth to Ground Water 10 

Wellhead Protection Area 0 
Distance to Surface Water Body 0 

Total Ranking 10 

Acceptable NMOCD Remediation Levels 

TPH-1,000 mg/Kg Benzene-10 mg/Kg BTEX- 50 mg/Kg 

2.4.3 Soil Chloride Criteria 
Acceptable residual in situ soil Chloride contamination is relative to the source term transport mechanism that considers 
nearness to ground water, geology, and annual rainfall and the likelihood of the contamination impacting ground water 
above the 250 mg/Kg above background Drinking Water Standard. 

2.5 Discussion of Data 
Subsurface interval data from the sampling event indicate that Benzene and BTEX are residual and do not occur above the 
regulatory thresholds of 10 and 50 mg/Kg, respectively. The Background chloride for the area is 61 mg/Kg. The matrix 
below summarizes the vertical extents of TPH and Chloride contamination associated with each borehole. 

Borehole # TPH Compliance Interval Chloride Compliance Interval Borehole # 
Feet below ground surface Feet below ground surface 

BH1 15 Surface 
BH2 20 >20 
BH3 >25 25 
BH4 Surface Surface 
BH5 Surface Surface 
BH6 Surface Surface 
BH7 Surface Surface 
BH8 Surface >15 
BH9 10 >15 

BH10 5 >15 
BH11 15 Surface 
BH12 Surface Surface 
BH13 Surface Surface 
BH14 15 >55 
BH15 Surface Surface 
BH16 Surface Surface 
BH17 >35 >35 
BH18 10 >15 
BH19 15 >15 

2.6 Conclusion 
The vertical extent of TPH contamination above 1000 mg/Kg is >25 'bgs at BH3 and >35'bgs at BH17. The horizontal 
distribution of TPH and Chloride impact is limited to the visibly impacted surface area. Residual chloride contamination 
above 500 mg/Kg is distributed vertically near the site center >35'bgs and >55'bgs at BH17 and BH14, respectively. 
Further subsurface investigation is needed to bound the vertical extent of TPH and Chloride contamination. This can be 
achieved with deeper borings or during the remediation excavation disposal phase of the project. 

7 V.M. HENDERSON BATTERY 
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3 R E M E D I A T I O N 
The remediation strategy ,i.e., excavate and dispose, was selected for the site and implemented in January 2001. The 
excavation will be center around BH14 and BH17 and advanced to compliant delineation levels for TPH. 

3.1 Disposal Volume as of June18, 2001 
41,572 cubic yards of contaminated soil was disposed of in the Texaco Landfarm. 

3.2 Compliance Sampling 
The site was divided into the NE, NW, SE, and SW quadrants to ensure that the composite bottom hole samples were 
representative and collected within reasonably sized and definable boundaries. During the course of the remediation, 
composite samples were collected at successive excavation depths to determine achievement of the remedial goals. These 
data are summarized on the chart below. 

TEXACO V.M.HENDERSON 
BOTTOM HOLE SURVEILLANCE DATA - TPH AND CHLORIDE 
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Note that for each quadrant, the most recent bottom hole TPH sample results are <1000 mg/Kg and are thus within 
acceptable limits. The Chloride values obtained at the current excavation bottom hole interval in the Northwest and 
Southwest quadrants indicate elevated levels. 

3.3 East Dig 
This location was discovered to the east of the tank battery during remediation activities and was excavated and delineated 
to acceptable TPH and Chloride levels as indicated by the above chart. 

3.4 Preliminary Exposure Risk Assessment 
To determine whether or not the residual chloride will impact ground water above the 250 mg/L WQCC standard the 
known variables for the site were inputted into the "VADSAT" computer code to simulate transport. "VADSAT" is a 
vadose and saturated zone transport model for assessing the effects on ground water quality from subsurface petroleum 
hydrocarbon releases and petroleum production waste management practices and was developed by the American 
Petroleum Institute. To add confidence and ensure the conservative nature of the simulation, the following geohydrologic 
parameters were chosen. 
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Parameter Description or Value 
Unsaturated Zone Waste zone thickness 25' 
Chloride Concentration 3710 mg/L 
Depth to Ground water 99.83' bgs 
Infiltration Rate 10" 
Lithology Sand (conservative) 
Hydrogeology Sand and Gravel (conservative) 
Bgs=below ground surface 

3.4.1 Simulation w/o impermeable barrier 
This simulation indicates that the residual chloride will impact ground water in approximately 7 years at an unacceptable 
level of 5,269 mg/L Chloride. 
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3.4.2 Simulation with impermeable barrier 
The installation of an impermeable barrier will interrupt the chloride transport sufficiently enough to eliminate future 
ground water impact. 

Exnco v • IV I • HENDERSON CW/ BARRIER] 
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3.4.3 Discussion 
Clearly, installation of an impermeable barrier will prevent future contamination of the ground water resource at the site. 
Also, the natural topography of the site dips to the south and will not allow retention of sufficient quantities of water to 
promote infiltration and may be reason to reduce the inputted infiltration rate. 

4 PROPOSAL 
Clearly, the TPH bottom hole data supports closure of the site and regarding Chloride, the installation of an impermeable 
barrier will isolate the source term and ensure protection of the ground water resource. The impermeable barrier will be 
constructed of a relatively pure red clay and compacted to 95% Proctor. To achieve impermeabiUty and durability the 
barrier is to be at least 24" thick and installed at 8-10' below ground surface for protection against intrusion and erosion. 
The barrier will also have a similarly thick skirt extending 5-7' beyond the current excavation into the areas of the lateral 
boreholes that were not impacted. Laboratory data from the borehole and the bottom hole samples do not adequately bound 
the vertical extent of Chloride contamination sufficient to conclude that the ground water has not already been impacted. 
The data does however establish a decreasing gradient to the 55'bgs interval. The chart below indicates that, with a 
straight-line trend projection, the vertical extent of the chloride should be at the 92'bgs interval and will not have impacted 
ground water. Nevertheless, it is proposed to advance a single borehole, central to the site near Borehole #14, sampling at 
5' intervals until chloride levels are delineated to less than 250 mg/Kg or ground water is encountered. If ground water is 
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encountered a monitor well will be installed and sampled to determine impact. A background sample will be collected 
from the Sims West Windmill (2550' west) for comparison purposes. If impacted above the 250 mg/L above background 
Chloride WQCC standard, the NMOCD will be notified and a ground water remediation plan developed and submitted. 

TEXACO E S P , INC. 

V.M. HENDERSON BOERHOLE #\U SOIL CHLORIDE DATA AND TREND 
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Attachment I I : Photographs 
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ARDINAL 
LABORATORIES 

PHONE (816) 673-7001 • 2111 BEECHWOOD • ABILENE TX 76603 

PHONE (60S) 383.2326 - 101 E UARLAND • HOBBS. NM S8240 

ANALYTICAL"RESOLTS TOR 
TEXACO E&P, INC. 
ATTN: ROPNEY BAILEY 
P.O. BOX 3109 
MIDLAND, TX 79702 
FAX TO: 

Receiving Date: 12/29/00 
Reporting Date: 01/02/01 
Project Number NOT GIVEN 
Project Name: V.M. HENDERSON 
Project Location: SEC.30T21S R36E 

LAB NUMBER SAMPLEHD 

Sampling Dete: 12/18/00-12/22/00 
Sample Type: SOIL 
Sample Condition. COOL * INTACT 
Sample Received By: BC 
Analyzed By: BC 

GRO DRO 
(CrC1Q) P C W C M ) 

(mgnXg) tmgVKfl) 

ANALYSIS DATE: 12730700 12730/00 
H5474-2 VMH1-15 <50 192 
H5474-5 VMH2-20 <50 325 
H5474-8 VMH3-25 581 3780.0 
H5474-10 VMH4-10 <50 72.1 
H5474-12 VMH8-15 <50 52.3 
H5474-15 VMj <50 38,7 
H5474-17 ' VM -19-15 <50 52.6 
H6474-19 VMH10-15 <50 <50 
H5474-22 ; VMH11-15 <50 319 
HS474-24 VMH12-tS <50 <50 
H5474-28 VMH13-15 <50 <50 
H5474-27 VMHf4-10 <50 220 
HS474-28 VMH14-1S <50 213 
H5474-29 VMH14-20 <50 227 
H6474-30 VMH14-2S <50 <50 
H5474-32 . VMH14-4S <50 <50 

Quality Control 929 1049 
True Value QC 1000 1000 
% Recovery 9 2 * 105 
Relative Percent Difference 8.5 7.8 

METHOD: SW-846 8015 M 

•firing oui ot w I> 

I tHLbtty and cfcr fa udtBJV* mrwdy tar mny 
I t tmwcaM—i«n>i»Q«nru** t» cmm»q mtmta 

I t v k l t r f t or m • n u n U t l Gtrmgt*. IndudlnQ. 
t » pMfoflrimc* t t m t a i m i n k c oy OantnaL 

Date 

aWne. MtM4h*if i«*dlnconiraaoriDn. «fiaB be Bmtod lo Uw auzxiu p«*] t>y tJtaiit fi» • i i uyw* . 
ro%d» Jn wkln0 aftd (•otfctd by Cv4>n*l (30) d*y* • f l * ' ccfr$*Mon ol i n * •gettcthLe 

Imhatkift, lnatn iM t n r n n f t o m , l o w a t i M . o r n a « prafex knu iod by ks suboidianK. 
N0ardt»M»<««rtt<b«nucncMr»i It b w a upon n y of tt»a «bfn'» » « i f l r—»on» w eu>w»ba. 
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PHONE (BIS) 673-7001 • 2111 BEECHWOOD - ABILENE. TX 79603 

PHONE (505) 393-2326 - 101 E. MARLAND • HOBBS. N M BS240 

ANALYTICAL RESULTS FOR 
TEXACO E&P, INC. 
ATTN: RODNEY BAILEY 
500 N. LORAINE 
MIDLAND, TX 79702 
FAX TO: 915-688-4751 

Receiving Date: 12/29/00 
Reporting Date: 01/03/01 
Project Number; NOT GIVEN 
Project Name: V.M. HENDERSON 
Project Location: SEC. 30 T21S R36E 

Sampling Date: 12/18/00-12/22/00 
Sample Type. SOIL 
Sample Condition: COOL. INTACT 
Sample Received By: BC HOBBS 
Analyzed By. JA 

ETHYL TOTAL 
BENZENE TOLUENE BENZENE XYLENES 

LAB NUMBER SAMPLE ID (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) 

ANALYSIS DATE 01/02/01 01/02/01 01/02/01 01/02/01 
H5474-2 VMH1-15 0.003 0006 0.006 0.011 
H5474-5 VMH2-20 L 0.004 0.003 0.004 0.015 
H5474-8 VMH3-25 0 729 0.408 7.19 11.2 
H5474-10 VMH4-10 <0002 <0.002 <0.002 <0.006 

IH5474-12 VMH6-15 <0.002 <0.002 <0.002 <0.006 
H5474-15 VMH8-15 j <0.002 <0.002 <0.002 <0.006 
H5474-17 VMH9-15 <0.0O2 <0.002 <0.002 <0.006 
H5474-19 VMH10-15 <0.002 <0.002 <0.002 <0.006 
H5474-22 VMH11-15 <0.002 <0.002 <0.002 <0.006 
H5474-24 VMH12-15 <0.002 <0.002 <0.002 <0.006 
H5474-26 VMH13-15 <0.002 <0.002 <0.002 <0.006 
H5474-27 VMH14-10 0.048 0 027 0.191 0.530 1 
H5474-28 VMH14-15 <0.002 <0002 <0.002 <0.006 
H5474-29 VMH14-20 <0.002 <0.002 <0.002 <o.ooe , 
H5474-30 VMH14-25 <0.002 <0.002 <0 002 <0.006 
H5474-31 VMH14-35 <0.002 <0.002 <0.002 O.006 
H5474-32 VMH14-45 <0.002 <0.002 <0.002 <6.006 

Quality Control 0.0908 0.0977 0.0883 0.274 
True Value QC 0.100 0.100 0.100 0.300 
% Accuracy 90.6 97.7 88.3 91.3 
Relative Percent Drfference 4.6 0.7 4.8 2.7 
METHOD: EPA SW 846-8020.5030, Gas Chromatography 

Date 

PLEASE NOTE: UabHhy <"H taitigH. Cardinal* lability and GSanTt aaduawa umady ror any claim antfria. wrwihar b«(«d in contract or tan. shall be limited to lha Amount paid bycSeni (or ararvsaa 
A4 d a m . mxudng * O M i f « n « u U | j « t » and any otr-or cause M W K W W ghai b« daamad woarad <jnlasE mad* in - n i n e and r«c»t»«d by Carom* wanm iwny (30> d a n an*r cerno^ttor. ot tn» 
aerMce. In TO awnr f e e Cardinal b« labia for tnoWana) or oorwaquaiitial u a m v w . mdudhg, yrtroout flrnltailori. bu«tn»v« rmomifxtonf. IOCSDIISC. or loss ol profits incurred by client its suDsidiarie*. 
an*to*x or moo»**ors arising out ul o. rotated to Ow partutmat«> o< aarvtcaa Hereunder by Cardinal i«oatdlasx ol unatWauch daan ia b&Md upon any ol lha abotfa^uied r t n t w i Zotr«irwl»« 

H54-74SH0BBSTEXAC0BTEX0NLY 



<ARDINA 
LABORATORIES 

PHONE (815) 673-7001 • 2111 BEECHWOOD • ABILENE. TX 74603 

PHONE (SOS) 363-2325 . 101 E. MARLAND • HOBBS. NM S82^C 

Receiving Date: 01/06701 
Reporting Data: 01/09/01 
Project Number NOT GIVEN 
Project Name: V.M. HENDERSON 
Project Location: SEC. 30 T21S R37E 

ANALYTICAL RESULTS FOR 
TEXACO E&P, INC. 
ATTN: RODNEY BAILEY 
P.O. BOX 3109 
MIDLAND, TX 
FAX TO: Sampling Date: 12/29/00 & 01/03/01 

Sample Type: SOIL 
Sample Condition: COOL & INTACT 
Sample Received By: BC 
Analyzed By. BC/AH 

GRO DRO 

(Ce-Cio) (>C1Q-CJS) cr 
LAB NUMBER SAMPLE ID (mg/Kg) (mg/Kg) (mg/Kg) 
ANALYSIS DATE 01/08/01 01/08/01 01/09/01 
H5502-1 VMHGP14-55 <50 <50 3710 { 
H5502-2 VMHGP15-2 <S0 <50 66 
H5502-3 VMHGP15-15 <50 <50 248 
H5502-4 VMHGP16-2 <50 596 50 
H5502-5 VMHGP16-15 <50 <50 50 

. H5502-6 VMHGP17-2 <50 64.0 248 
H5502-7 VMHGP17-10 124 4940 1160 
H5502-8 VMHGP17-25 210 4440 i 1410 
H5502-9 VMHGP17-3f> 59.9 3080 845 
H5502-10 VMHGP17-35 93.8 3470 i-iio 
H5502-11 VMHGP18-1> <50 700 282 
H5502-12 VMHGP18-5 <50 4110 845 
H5502-13 VMHGP1S-fff <50 682 480 
H5502-14 VMHGP18-15 <50 578 1822 
H5502-15 VMHGP19-2 53 9530 265 
H5502-16 VMHGP19-5 <50 15000 812 
H5502-17 VMHGP19-10 144 12600 911 
H5502-1B VMHGP19-15 <5Q 1150 795 

Quality Control 755 783 994 
True Value QC 800 800 1000 
% Recovery 94.3 97.9 99.4 
Relative Percent Difference 6.1 0.9 1.0 
METHODS'. TPH GRO & DRO: EPA SW-846 8015 M; Cl": Std. Methods 4500-crB 

•Analyses performed on 1:4 w:v aqueous extracts 

Date 

PLEAfeSSPSA j ^J t fSand Damages. Cardinal'* liability and eftertfa axciuatve remedy for any claim analng, wnatnar oaaed in contract or tort, sliall to llmltad lo lha amount paid Dy client for anaiysat. 
dafmi. Incuomo Iftose tor rwgagsnoe and any ctnar cau» wbalteevgr shaU be Oaemsd waived unlets made IrvwrMno. arm ra calved by Cardinal wimm INrty (30) deyi after oomowiion of Ms applicable 

service. Irt no avant anall Cardinal be liable fwlnckjantal Of Mnsequanbol darnagga. Inclufline, without limitation, buaineae taterrupuoris, low ol uto, or loaa of proHia inourrad by etunt Its BtiMUitries 
aHliaiEi or successors ariamfl out of or reiaajd !g (he partormancB of Servians hereunder by Cardinal, regardless, of whether Kicb daim la baaed upon any of tha above-atatad reasons or othamna. 



ARDINAL 
LABORATORIES 

PHONE (BU) 673-7001 - 2111 BEECHWOOD - ABILENE, TX 76603 

PHONE (505) 383-2330 - 101 E. MARLAND • HOBBS NM »»2*0 

ANALYTICAL RESULTS FOR 
TEXACO E&P, INC. 
ATTN: RODNEY BAILEY 
P.O. BOX 3109 
MIDLAND, TX 79702 
FAX TO: 

Receiving Date: 12/29/00 
Reporting Date: 01/03/01 
Project Number NOT GIVEN 
Project Name: V.M.HENDERSON 
Project Location: SEC. 30 T21S R36E 

Sampling Date: 12/16/00-12/22/00 
Sample Type: SOIL 
Sample Condition: COOL & INTACT 
Sample Received By: BC 
Analyzed By: SC/AH 

TPH cr 
LAB NUMBER SAMPLE ID (mg/Kg) \mg/Kg) 

ANALYSIS DATE: 01/02/01 01/03/01 
H547-V1 VMH1-10 58.2 182 
H5474-2 VMH1-15 1250 282 
HS474-3 VMH2-2 26700 464 
H5474-4 VMH2-10 1000 861 
H5474-5 VMH2-20 1720 1280 
H5474-6 VMH3-10 7010 182 
H5474-7 VMN3-20 12100 298 
H5474n8 VMH3-25 10400 346 
H54744 VMH4-2 <10 66 
H5474V10 VMH4-10 <10 50 
H5474-11 VMHS-2- 104 50 
H5474-12 VMH6-15 <10 50 
HS474i13- VMH7-2 <10 50 
H5474-14 VMH8-5 18600 282 
H$474-15 VMH8-15 41.6 679 
H5474-10; . VMH9-5 31700 431 
H5474-17 VMH9-15 148 845 
H5474-48 VMH10-5 3650 1460 
HS474-19 V M H I O ^ / i " <10 1140 
H547-V20 V M H 1 1 * 2700 66 
H5474-21 VMH11-10 1460 63 
H5474-22 VMH11-1S T2B0 33 
H5474-23 VMH12-2 11100 83 
H5474-24 VMH12-15 <10 63 
H5474-25 VMH13-2 <10 63 

Aleaums, to3uAyto*»lorm&im*mwid*riyolit»(<MUm*HGmv ir+m*t»4mtrmtt»**HSiMil»*»»»at!n**l*»3tA<lmcti nd by eardki* wWn inlrty (30) day» «r^r cornpi«oofi ol m« W Q Q U M 
k i t t»^ immtC*i* t&b»l t t i+tH»>c* l»n&oia>mmvmmia»n»i /^ IntuOpa, flilnnii ftiawtm. taj^jraiaa IraantjpaeM. bMofuae. or Ion at pioiltv IncurMd by dam, la subsidujrias, 
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ARDINAL 
LABORATORIES 

PHONE (*i 6) 673-7001 < 2111 BEECHWOOD • ABILENE, TX 76603 

PHONE (SOS) 383-2326 • 101 E. MARLAND - HOBBS, NM 88240 

ANALYTICAL RESULTS FOR 
TEXACO E&P, INC. 
ATTN: RODNEY BAILEY 
P.O. BOX 3108 
MIDLAND. TX 7*702 
FAX TO: 

Receiving Dat»r 12/29/00 
Reporting Date: 01/03/01 
Project Number: "NOT GIVEN 
Project Name: V.M. HENDERSON 
Project Location: -SEC.-30 T21SR38E 

-Sampling Date: 12>18r*30-12/22/00 
Sample Type: SOIL 
-Sarrrpte Condition: COOL*INTACT 
Sample Received By: BC 
•Arwtyzed^y: BC/AH 

LAB NUMBER SAMPLE-© 
TPH 

-f̂ ngrKg) 
Cl* 

trng/Kg) 

ANALYSIS DATE: 01/02/01 01/03/00 
H5474-26- n-lS <10 50 
H5474-27- ]4~)0 6S30 2220 
H5474-28. /Jf./S 493 3430 
HS474-28. 465 7870 
H5474->Q-. VmllN^C 783 5380 
H5474*1 \Zm\iH-%W 328 6211 
HS474-32 i//r1UN-4S <K) 4560 

Quality Control 237 1004 
True Value QC 240 1000 
% Recovery 98.6 100 
Relative-Percent Difference 7.4 7.2 

METHODS: TPH-EPA 600/4-79-020 418.1. Cl-Std. Methods 4500-CrB 
'Analyses performed ~on 1.4 w.v aqueous "extracts. 

Date 
We>f 

0a*sS9**x CB»dV%*t'« Uosftny Oiidofenfv oil tuoiii* rorrtady for mny otabn »/i«tnrj. t»h«ri#rlvo*«4tooonirajDicrtoii, »h*fl b* Umhad to th* v/Mount p*Kj by chem (or arrtyxw 
Udaarka, kKij*mtx^tos»&f*no»anS»nt<>9m<mim+rmm.m MibUU Jwwd —( »ii»Tl«M Irt smarts » ^ n ^ ^ 
aarvfca. Inri»«»*j*tjndc*rtlr* taUono, »amou Smhaborv bu«lrt—« baorruptton,. toasoluM. or of prod* rvxartd by cfant. lu aubsMtariw. 
aHUatm or tuuoaiMriw oilatsj oa of ot »>w»< w f » uoA»»n»»ic» of »«•>•«• r»»r»ur«»»r py Cardinal, M^TOMIM of wfaxher auon ckum Is baaed upon any or tS* sbove-ataiwd reason* or omoovtw 



ARDINAL 
LABORATORIES 

PHONE (915)673-7001 - 2111 BEECHWOOD • AB.LENe - * 7*603 

PHONE (505) 39^-2326 • 101 £ MARLAND • HOBsS NM 632JO 

ANALYTICAL RESULTS POR 
TEXACO E&P, INC. 
ATTN: RODNEY BAILEY 
P.O. BOX 3109 
MIDLAND, TX 79702 
FAX TO: 

Receiving Date: 02/08/01 
Reporting Date: 02/09/01 
Project Number: NOT GIVEN 
Project Nam©: V.M. HENDERSON 
Project Location: NOT GIVEN 

Sampling Date: 02/08/01 
Sample Type: SOIL 
Sample Condition. COOL & INTACT 
Sample Received By AH 
Analyzed By: BC 

LAB NUMBER SAMPLE ID 
GRO 

(CB-CO) 

(mg/Kg) 

DRO 

(mg/Kfl) 
BENZENE 
(mg/Kg) 

TOLUENE 
(mg/Kg) 

ETHYL 
BENZENE 

(mg/Kg) 

TOTAL 
XYLENES 

(mg/Kg) 

ANALYSIS DATE: 02/09/01 02/09/01 02/08/01 02/08/01 02/08/01 02/08/01 j 
HS589-1 S2801THSEC1 144 3130 0.155 0.649 2 94 3.32 ! 
H5589-2 S2801THNEC1 <50 1020 <0.010 <0.010 0 025 0.072 | 
H5589-3 S2801THSWC1 <50 2120 0.087 0 077 0728 2.02 j 

(H5586M S2801THNWC1 <50 1380 <0.010 <0.010 0.247 0.386 
I 
i 

' i I r "~i I t i 
| I | 

I ! j I 
Quality Control 728 778 0.106 0.103 0 104 0.313 | 
True Value QC 800 800 0.100 0.100 0.100 0.300 | 
% Recovery 91.0 97.3 106 103 104 104 
Relative Percent Difference 2.3 2.5 2 0 6 0 6.6 47 I 

METHODS TPH GRO & DRO - EPASW-846 8015 M; BTEX - SW-846 8280 

Burgess J^A. C*6ke. Ph. D. Date 

abftny and noons. Cardinal's *ioU3ii*Ty arrcjdi-jm's «*Ciuatvf» rem»>dy rof any claim ehsHKj wHijir^r D86e<J in contract or forr, sne.'f E>6 (inured to lite omrx/nt paid by d*nt fur unahysar,. 
All c:»im6. including tfic-ae fur nagrfigGnca and any otrwj: urnes wtieisodver thai) 09 deefrwo w«jrv*tf umess m-M* lfi writing end rect»K*d by Cardinal within irii.iy (X!) days edrer erm?i«>flon of iho ftppliuttWd 
•ervtae. in nr. evw it Bhaif Cafdlftal tw> liable, for >iKki«nial or CO<»B8<?UIST7I»» o^irwtQtm. nv-inffiyy, wnnixri limitation, busings inmrcupiions tecs ol uso, or tass r»r prcfb. mcurTea r>y tlwn:. it$ euUaitiianas. 
atfi»?ie* w l u c c n w i b tirioing our of ot ittbted to i n * t>«)tvrmanc.Bi of ewrvirei f»wvt»rn3«i bv Cardinal. t*ag?nit«88 d whtiher bitch, claim t* t>«b*j<J upc*> any c4 \1 w abo«-&-atatfc*i n*.>aon« ui uti-*«r*,t69. 



>«ARDINAI 
LABORATORIES 

PHONE (fe1S)87V7001 - 2111 BEECHWOOD - ABILENE T X - * ^ 0 3 

PHONfc (505) 393-2320 • 101 E MARLAND • HOBBS, N M M' ,40 

ANALYTICAL RESULTS FOR 
TEXACO E&P. INC. 
ATTN: RODNEY BAILEY 
P.O. BOX 3109 
MIDLAND, TX 79702 
FAX TO: 

Receiving Date: 02/08/01 
Reporting Date. 02/12/01 
Project Number. NOT GIVEN 
Project Name: V.M. HENDERSON 
Project Location: NOT GIVEN 

Analysis Date: 02/12/01 
Sampling Date: 02/08/01 
Sample Type: SOIL 
Sample Condition: COOL & INTACT 
Sample Received By: AH 
Analyzed By AH 

Cl 
LAB NUMBER SAMPLE ID (mg/Kg) 

j HS589-1 S2801THSEC1 1070 
I H5589-2 S2801THNEC1 275 

H5589-3 S2801THSWC1 2180 
H5589-4 S2801THNWC1 2180 

• 
Quality Control 1051 
True Value QC 1000 

I % Recovery 105 
Relative Percent Difference 6 8 

METHOD. Standard Methods i 4500-CIB I 
NOTE: Analyses performed on 1 4 w.v aqueous extracts. 

' IQ-di 
Date 

PLc • f e ^ ^ S ^ P S i a l S A t ^ n d tomagaa. cardinal '* lia&lll'.v o:id ai«nr» eiciusr»<> remedy lor anv daim arising, wheth*,- bmad in eon r tu o- mr enall b« limited to l i e amount paid by cl»m for btuhynts 
Ali a i m s . incluOiia rtose lor he^ilgrnca ana any ulher cause wnarsoevar snail tw doameri waived unl«» made in -wing and iecef»«d by Cardinal «ihln tnlrtv (00) days snor eamp.'«t|on tn in« qofXieable 
service, in no event s h i l Cardinal [MI liable lor incidental or orxi»«iiwrniai damages, including. WIVH.UI hmiMKofi. Puoirass intertiipiloni. IcwsoruiK. r r loss ry profits meuned by diem. *!o mjbsirtlsties. 
orrifcatsa oi successors a/lalnrj oir of or rehired to the perfo:mfcnce of services htsraunaer Dy Cardinal, te^ardless of wneirw* such clelrn la bosnd uocft arry ol the erjove-s-taied leaaons or mheriwlsfl. 



ARDINA. 
LABORATORIES 

PHONE (HI j ) 673-7001 • 2111 BEECHWOOD • AB iLsNE T X 79603 

PHONE (505) 393-2326 - 101 E MARLAND - HOBBS. NM M62J0 

Receiving Dale: 03/19/01 
Reporting Date: 03/20/01 
Project Number NOT GIVEN 
Project Name: NOT GIVEN 
Project Location: NOT GIVEN 

ANALYTICAL RESULTS FOR 
TEXACO E&P, INC. 
ATTN: RODNEY BAILEY 
P.O. BOX 3109 
MIDLAND. TX 79702 
FAX TO: 

Sampling Date: 03/16/01 
Sample Type. SOIL 
Sample Condition: COOL & INTACT 
Sample Received By: BC 
Analyzed By: BC 

ETHYL TOTAL 
BENZENE TOLUENE BENZENE X Y L E N E S 

LAB NO. SAMPLE ID (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) 

I ANALYSIS DATE 3/19/01 3/19/01 3/19/01 3/19/01 
|H5716-1 TVM31601NWQ <0.005 <0.005 <0.005 <0.015 
IH5716-2 TVM31601NEQ <0.005 <0 005 <0.005 0.020 
IH5716-3 TVM31601SEQ <0.005 <0.005 <0.005 0.019 

I 
! 

Quality Control 0.100 0.096 0.100 0 308 
True Value QC 0.100 0 100 0.100 0.300 
% Recovery 100 96.4 99.6 103 i 
Relative Percent Dltierence 3.3 7.9 11.6 e.5 I 

METHOD: EPA SW-846 8280 

Chemist \J Date 

D a m o Q . . . C . / - O U V * T P Uibury arid t l l v i | s exclusive r^meav tor any c i * |m eHbirtg w t ^ i r w bases In a t t r a c t or tort, •hol t L-w l imned to m 0 a r t oun i p»j!a Dy c t ^n t b r *nBr,bb5 
AJ curm*,, lrv4utir>g ihos« tor negl igence and any olhtt; ctuiee whatsoever ati&ll be d««m#a w&JvriJ u n t a u m«0e ID Wcting and r»>cerv$<J by Ca rd ina l wt inin (flirty (30) d a y * «TT#i c o m p k i m n or applicable 
t n * v n * . In no «v«ri l Wait Ca*cUr»»*i t>« i.*:?nr lot Incidental or u ru t«quant ia l darrt|t9*&. Incluiir»g. i*lTTnXA Snmaiton. bu»io*a$ l i t ^ r n j p o o n * , i o w v l uae. or less of D>oflia inc l ined t>y cfrwrrt trs subsidiaries, 
a l f t l f l i e t t> duccc5sor* adslng o u t t f ©• r c L ' . - i i o m « ^«rform»nc# or M M C M ner/^unaw fcy Card ina l . r«gardl€*6 ol wrw ihsr t>ucn i laJm » Based upon a n * ot iSe abov*>-at&tod r e a - . o ^ or o t l iwwrMi 
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03/20/2001 12:20 ; :93247b CARDIHAL LAb HUbb'b 

LABOR ORIES 
PHONE [BIS) 677-7001 - 2111 BEECHWOOD - ABILENE. IX 7B6C3 

PHONG (505) 3B3-2J2b • 101 E K4ARLAND - HOBBS NM tbW> 

ANALYTICAL RESULTS FOR 
TEXACO EAP, INC. 
ATTN: RODNEY BAILEY 
P.0 BOX 3109 
MIDLAND, TX 79702 
FAX TO: 

Receiving Dale: O: )1 
Reporting Date: A 
Project Number. 3IVEN 
Project Name: NOT i ,VEN 
Project Location: NO GIVEN 

Sampling Date. 03/16/01 
Sample Type: SOIL 
Sample Condition: COOL & INTACT 
Sample Received By. BC 
Analyzed By: 8C/AH 

GRO DRO 
(CrC,o) (>CicrC28) Cl* 

• LAB NUMBER - AMPLE ID (mg/Kg) (mg/Kg) (mg/Kg) 

ANALYSIS L - 03/19/01 03/19/01 03/20/01 
pj | H5716-1 /M31601NWQ <50 <50 2750 
1 i H5716-2 /M31601NEQ <50 237 80 

PH5716-3 VW31601SEQ <50 241 560 

mm [ 

1 r * • j Quality Celt, 749 723 970 
True Value ( 800 800 1000 
% Recovery 
Relative Perr; 

METHODS." T 

difference 
93.6 90.4 97.0 

1.5 5.0 7.6 

GRO & DRO. EPA SW-846 8015 M; Cl": Std. Methods 4500-CI'B 
nalyses performed on 1:4 w:v aqueous extracts. 

Date 
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ARDINAI 
LABORATORIES 

PHONE Q iS ) 673-7001 - 21 :1 BEECHWOOD • ABILENE T x 7«6D.-

PHONE ( f05 i 39V232 ioi E. MARLAND • HOBBS. NM SS2-»O 

Receiving Date. 03/21/01 
Reporting Date: 03/22/01 
Project Number NOT GIVEN 
Project Name: NOT GIVEN 
Project Location: NOT GIVEN 

ANALYTICAL RESULTS FOR 
TEXACO E&P, INC. 
ATTN: RODNEY BAILEY 
P.O. BOX 3109 
MIDLAND, TX 79702 
FAX TO: 

Sampling Date- 03/21/01 
Sample Type: SOIL 
Sample Condition: COOL & INTACT 
Sample Received By: BC 
Analyzed By: BC/AH 

LAB NUMBER SAMPLE ID 

GRO 
(Cg-Cio) 

(mg/Kg) 

DRO 
( >CU )-C2 8) 

(mg/Kg) 
Cl* 

(mg/Kg) 

1 ANALYSIS DATE 03/21/01 03/21/01 03/21/01 
j~~H5725-1 TVM32101WP <50 774 112 
! 

| j I 

Quality Control 716 801 970 
True Value QC 800 800 1000 
% Recovery 89.5 100 970 
Relative Percent Difference 1.7 , 19 7.6 

METHODS: TPH GRO & DRO. EPA SW-846 8015 M; Cl : Std. Methods 4500-CIB 
'Analysis performed on a 1:4 w:v aqueous extract. 

2 fax/be 
Date 

^ ^ t y ^ T . D " m * 9 " c * f ( f l * n " " i:Bi>-<«* " m ^ n r e «*du=»™ i*mwy f « w.y t l i im ans^; , wnetl^r b . « d « wmraci c tor. shall t * limited tt> jmou,« paw b, tXmr. lor a n * . * . * 

8 » v k * , l n r o ^ p , d l C ^ l n . l l « l l « b l « « o r l . 1 d t t e n t t l o f C o n , W H « „ « | a | d a n « a « . Includi.,9. „ h h D J , U r n , , , , * * , b ^ i n « « . n , * ™ ^ , , , . | o « D I use. or loss o l p r o m , l - .c . /nwj b , ' c t « n . h 6 s i l B s S a ' L 
* w . m or . u c c s o r s «t , i r . 9 »M m BI refeitd •« i h , R o m a n c e of « rv ) , .« tesunbar by Cwainal. ieg«rd i B S i ol wh e m« wet, cbim Is be.eu upon any a th* r s » w r i „,' wherww 



ARDINA 
LABORATORIES 

1 PHONE ( S i t ) 673 70Cn - 2111 BEECHWOOD - ABILENE. T t "5*503 

PHONE 15051 3SJ-232S - 101 E MARLA.NP • HO&fcfc. NM i*2i 

Receiving Date: 03/21/01 
Reporting Date: 03/22/01 
Project Number NOT GIVEN 
Project Name NOT GIVEN 
Project Location: NOT GIVEN 

ANALYTICAL RESULTS FOR 
TEXACO E&P, INC. 
ATTN: RODNEY BAILEY 
P.O. BOX 3109 
MIDLAND, TX 79702 
FAX TO-

Sampling Date 03/21/01 
Sample Type. SOIL 
Sample Condition: COOL & INTACT 
Sample Received By: BC 
Analyzed By: BC 

LAB NO. SAMPLE ID 
BENZENE 
(mg/Kg) 

TOLUENE 
(mg/Kg) 

ETHYL 
BENZENE 

(mg/Kg) 

TOTAL 
XYLENES 
(mg/Kg) 

I ANALYSIS DATE 03/21/01 1 03/21/01 | 03/21/01 03/21/01 
IH5725-1 TVM32101WP <0.005 <0.005 ! <0.005 0.018 
I i I 

1 I 

i 

I 
I 

I 
i 

_)_ 
Quality Control 0.093 0.097 0.100 0.299 
True Value QC 0.100 0.100 0.100 0.300 
% Recovery 93.1 97.0 99.7 100 
Relative Percent Difference .J 9.7 6.0 4.7 3.7 

METHOD. EPA SW-846 8260 

Chemist Date 

P U 4 f e ^ Z 2 ? ^ & t l m f D m j » C w t f m l a katmty ana tUvntt tackero rwnany tor any diuin arasmg. wrvamet baaed in comrtc: oi toil. anoll bo «mli«4 » me amcont nsu ty ciMni tor »ia:y*«* 
AH dssre, indud-ng mow lo rno^^ i iGa and any otner causa w h s t K ^ s r «r>Bll ba d w r w d Mui/eo unhxra mad* m Mining «nd r»e*|v.u by Cardinal »,mi, HiL-ty pot days »ne, wmpamcn at -n,. «cp|k*blt 
•emcc. n no event shall Cardnal he liawe tot Incidental or eon»cju*nlia' damage tricliidlrnj. without l im^ton. bualrwaa iruBmiptlona, lo * . use or toss oi p,oti« mourns P v aiwtl its lubmtorleti 
aflltelae « n K « s " < i arlaHiu out ol or r«l»i»a to in* pa.toTmanc* ol WKVIQUB Imreumtitr by Cardinal. repairikjss * wnalliei a u<;h cuim is based upon any ot * « anove-etaied masons a. o-Jwrwija 
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A R D I N A L 
LABORATORIES 

PHONE (915) 673-7001 • 2111 BEECHWOOD • ABILENE, TX 79603 

PHONE (505) 393*2326 • 101 E. MARLAND • HOBBS, NW 88240 

ANALYTICAL RESULTS FOR 
TEXACO E&P, INC. 
ATTN: RODNEY BAILEY 
P.O. BOX 3109 
MIDLAND, TX 79702 
FAX TO: 

Receiving Date: 04713/01 
Reporting Date: 04/16/01 
Project Number NOT GIVEN 
Project Name; V.M.HENDERSON 
Project-Location: V.M.HENDERSON 

Sampling Date; 04/12/01 
Sample Type: SOIL 
Sample Condition: COOL & INTACT 
Sample Received By: BC 
Analyzed By: BC 

LAB NO. SAMPLE ID 

ETHYL TOTAL 
BENZENE TOLUENE BENZENE XYLENES 
(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) 

ANALYSIS DATE 04/13/01 04/13/01 04/13/01 04/13/01 
H5784-1 VMHS41201SWQ1 <0.005 0.007 0.023 0.077 

Quality Control 0.095 0.091 0.090 0.275 
True Value QC 0.100 0.100 0.100 0.300 
% Recovery 95.1 91.0 90.3 91.7 
Relative Percent Difference 0.6 7.3 2.3 0.6 

METHOD: EPA SW-846 8260 

Date 

H5784BJCLS 

PLEASE NOTE. Llsbflfty and Damages. Cerdkiaf'a aabilrry and clanTs CKcJuarvc remedy tor any claim arising, whether based n contract or tort, shall ba limited to the amount paid by dient for anaK/sas. 
All da rns, including those lor negligence and any otner cause whatsoever *n*H oe deemed waived unless made In writing and received by Cardinal within thirty (30) day* after completion ol the applicable 
service. In no eveni shall Cardinal be liable lor incidental or consequential damages, Inctuding. without Imitation, business Interruptions, loss of use, or toss ol profits krCunmJ by dwnL Its subsidianes, 
affiliates or aucoaaaore arising out oi or related to tha performance of services hereunder by Cardinal, regardless ol whether such daim is based upon any of the above-stated reasons or otherwise. 



A R D I N A L 
LABORATORIES 

PHONE (915) 673-7001 • 2111 BEECHWOOD • ABILENE, TX 79603 

PHONE (605) 393-2326 • 101 E. MARLAND • HOBBS NM 88240 

Receiving Date: 
Reporting Date: 

ANALYTICAL RESULTS FOR 
TEXACO E&P, INC. 
ATTN: RODNEY BAILEY 
P.O. BOX 3109 
MIDLAND. TX 79702 
FAX TO: 

04/13/01 
04/18/01 

Project Number NOT GIVEN 
Project Name: V.M. HENDERSON 
Project Location: V.Mr HENDERSON 

Sampling Date: 04/12/01 
Sample Type: SOIL 
Sample Condition: COOL & INTACT 
Sample Received By. BC 
Analyzed By: BC/AH 

GRO DRO 
(Ce-C,o) (>CicrC2B) Cl* 

LAB NUMBER SAMPLE ID (mg/Kg) (mg/Kg) (mg/Kg) 

ANALYSIS DATE 04/13/01 04/13/01 04/16/01 
H5784-1 VMHS41201SWQ1 <50 191 2270 

j 

Quality Control 744 753 960 
True Value QC 800 800 1000 
% Recovery 92.9 94.1 96.0 
Relative Percent Difference 1.4 4.9 6.3 

METHODS: TPH GRO & DRO: EPA SW-846 8015 M; Cl : Std. Methods 4500-CI'B 
NOTE: Analysis performed on a 1:4 w:v aqueous extract. 

Chemist3 (7 Date 

H5784A.XLS 

PLEASE NOTE- Liability and Damages Cardinal's laWftty end client's fliduwva remedy tor any dam ansiop whether based In contract or lori. shall be limited to the amount paid by Oenf lor analyses. 
All claims, indudrig Ihose lor negligence and arty other came whatsoever shaU be deemed waived unless made in writing and received by Cardinal wiihin Wrty (30) days after completion of me applicable 
serves, ki no event ahall Cardinal be liable lor inddanlal orcortswaaintial damages. Indjdlng, without Imitation, business rmerruptions. toss ol use, or loaa of profits ncurred By client. its subsidiaries. 
aHaates or successors arising out of or related lo the performance D| services hereunder by Cardinal, regardless of whelher such claim ia based upon any of the above-stated reasons or otherwise. 
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A R D I N A L 
LABORATORIES 

PHONE (»Tg) 673-7001 • 2111 BEECHWQQO • ABILENE .Tx 78603 

PHONE (505) 383-2326 • 101 E. MARLAND • HOB68. NM 53240 

ANALYTICAL RESULTS FOR 
TEXACO E&P. INC. 
ATTN: RODNEY BAILEY 
P.O. BOX 3109 
MIDLAND, TX 79702 
FAX TO: 

Receiving Dale: 04/17/01 
Reporting Dete: 04/19/01 
Project Number NOT GIVEN 
Project Name: NOT GIVEN 
Project Location: V.M. HENDERSON 

Sampling Date: 04/16/01 
Sample Type: SOIL 
Sample Condition: COOL & INTACT 
Sample Recer/ed By: GP 
Analyzed By: BC 

LAB NO. SAMPLE ID 

ETHYL TOTAL 
BENZENE TOLUENE BENZENE XYLENES 
(mg/Kg) (rng/Kg) (mg/Kg) (mg/Kg) 

ANALYSIS DATE 04/17/01 04/17/01 04/17/01 04/17/01 
H5797-1 S4301VMEC1 <0.005 <0.0O5 <0.005 0.022 

Quality Control 0.101 0.097 0.100 0.290 
True Value QC 0.100 0.100 0.100 0.300 
% Recovery 101 96.7 100 96.6 
Relative Percent Difference 5.B 3.3 1.2 3.7 

METHOD: EPA SW-846 8260 

Date 

H5797B-XLS 

PUUSEMOT& LUMky v y l 
Octatam, hncttjdLng tvjee lor nw^gano* arid any 
sarnies, m no anr* anas' CaraVtaf am lataa (or 
alntataa or avi.iueesnn aitseio, OX al pr raaXad lo 

aabiffy and caanTa e«rkla>*s ramady lor any cuvm anting, whatfiar baaa (sieanliesi of tort, aruul bo Irmfrnd to tha amourn oak] by caarn lor anemias 
aaw wfteapever aUn, ba daarrwd waived untoas made ti wrMnq ana repe/ved by Cardinal wahm Wrty (3Qi aay» arw oomptojm of ihe «pp»cat*> 
ul i Kaiaianiilaillamnjui Mudlng. aHaSoiri amkaaon, r u l i m I nr toeaofuaa. ioaaor pmttiafrtcttfrao wcuani. Ha eiaWrHnrit, 

performer** of aarvk^a rwreurxtor by CaroaraW, raflarrH or wfiether such oaslrTi ia Psaed upco any of ma snnve unurl esaeona or otherwise. 



9 
A R D I N A L 

LABORATORIES 

PHONE (916) 673-7001 • 2111 BEECHWOOD • ABILENE. TX 79303 

PHONE (606, 393-2326 • 101 E- MARLAND • HOBBS. NM 88240 

ANALYTICAL RESULTS FOR 
TEXACO E&P. INC. 
ATTN: RODNEY BAILEY 
P.O. BOX 3109 
MIDLAND, TX 79702 
FAX TO: 

Receiving Date: 04/17/01 
Reporting Date: 04/19/01 
Project Number NOT GIVEN 
Project Name: NOT GIVEN 
Project Location: V.M. HENDERSON 

Sampling Date: 04/16/01 
Sample Type: SOIL 
Sample Condition: COOL & INTACT 
Sample Received By: GP 
Analyzed By. BC/AH 

LAB NO. SAMPLE ID 

GRO 
(CrC 1 0) 
(mg/Kg) 

DRO 
(>Cio-C2s) 

(mg/Kg) 
Cl-

(mg/Kg) 

ANALY8IS DATE 04/17/01 04/17/01 04/18/01 
H5797-1 S4301VMEC1 <S0 688 80 

Quality Control 776 728 960 
True Value QC 600 800 1000 
% Recovery 97.0 90.7 96.0 
Relative Percent Difference 1.3 2.7 6.3 

METHODS: TPH GRO 4 DRO: EPA SW-846 8015 M; CJ\ Std. Methods 4500-CrB 
'Analysis performed on a 1:4 wrv aqueous extract. 

Chemist « JJ Date 

H5797A.XLS 

PLEASE NOTE: LasbaBfy aad Baasaoas. Cawilrs»f» labstar and cfrenfe es<*uelveiorTiedyloranycsasmara*i3. whefhar baaed bi cof^aa of ion. enea oe Smlted lo tha amount pafej by clhbd lor tinaVses. 
Al darns, mckjdng w o e lo/ ra90jl0enae and any oshar rave*) ethsrasaever ahad be deemed wahred unteaa made at whdng end naoeivad by Cwdsresl wsTiln thirty (30) days ener oomplebofi oi the applicable 
service In no avern arvjji Cardinal ba labia tor i-iddersAi of oonaeqiiArrttel riamegee rnrjudsig. wWvxAtsrtMon. buetneee Inwiufrbarsv *xt»oti»e, or Wm ot orofw Incurrel! by c'aem as eubeMertea. 
eftams in in leaanii lilUm insT nl n in i i r i la ] ttr p r P T n n r -f i— J r nr " i r a - i r ~ r y f irffraf re^ardkaai ol whether such dklm la baaad upon any (he aboye-suisd ieeB<« or urasrwlaa. 



_ PHONE (913) 673-7001 » 2111 BEECHWOOD » ABILENE. TX 7P8Q3 

^ \ i T V « l » m # l I M * ^ \ L 1>HONE (505) 393-2326 • 101 £. MARLAND • HOBBS, NM 85240 

LABORATORIES 

Receiving Date: 
Reporting Date: 
Project Number: 

06/01/01 
06/04/01 
NOT GIVEN 

Project Name: V.M. HENDERSON 
Project Location: NOT GIVEN 

ANALYTICAL RESULTS FOR 
TEXACO E&P, INC. 
ATTN: RODNEY BAILEY 
P.0 BOX 3109 
MIDLAND. TX 79702 
FAX TO: (915)688-4751 

Sampling Date: 06/01/01 
Sample Type: SOIL 
Sample Condition: COOL & INTACT 
Sample Received By: BC 
Analy2ed By: BC/HM 

LAB NUMBER SAMPLE ID 

1 ANALYSIS DATE 
[ H5896-1 S6101VMHSBH 

Quality Control 
True Value QC 

f % Recovery ~ — 

[ Relative Percent Dirrftf^nr^" 

GRO 
(CtrC 1 0) 
(mg/Kg) 

<50 

719 
800 

89.9 
0.1 

DRO 
0*0,0-0,,)) 

(mg/Kg) 

119 

833 
800 
104 

cr 
(mg/Kg) 

06/02/01 j 06/02/01 | 06/04/01 I 

482 

991 
1000 
99.1 

7.7 I 

METHODS: TPH GRO & DRO- EPA SW-846 8015 M; Cl , Std. Methods 4500-CI B 
Analysis performed on a 1:4 w:v aqueous extract. 

Date 

H5896AJCLS 

PUASCMOTE- \J*+<m.\*Mt**n»a»* Cmrmmymtt lUberry end f i w u i sa.'lue^e nmmoy tor mn, dm*n enaina, wrwew ttteed rn camraa or ton. en*1l M IWiaea lo tne omcuii paid cOenl lor anerrees 
AJictalme. b)dvrdln9 tnoee to >»»^r«»TO » M 
aervioe. In ne e v w a n Cereenel oe aeon lor IneldewM nr • • nenuoreaw daweajee, H i a 4 r « wrrhsui anaursori. pvlneen atiemejrlnna, ksnoluee. or b » or praen t n a r a d b* abem. ke euaurserle. 
elWatee or eucmaan arrsmg n i o l o rearod 10 ow penortnance et eenecea hentundw by Cere***!, reraarraegs ol « r *Ww aur* caavn le Baeeo open any ol The f — • yielirt reeeona or e r a n r n 

in 



A R D I N A L 
LABORATORIES 

PHONE (915) ft73-7001 • 2111 BEECHWOOD » ABILENE, TX 7WQ3 

PHONE (505) 303-2326 • 101 E. MARLAND • HOBBS, NW 882*0 

Receiving Date: 06/01/01 
Reporting Date: 06/04/01 
Project Number NOT GIVEN 
Project Name: V.M. HENDERSON 
Project Location: NOT GIVEN 

ANALYTICAL RESULTS FOR 
TEXACO E&P. INC. 
ATTN: RODNEY BAILEY 
P.O. BOX 3109 
MIDLAND. TX 79702 
FAX TO- (915)688-4751 

Sampling Date. 06/01/01 
Sample Type. SOIL 
Sample Condition: COOL & INTACT 
Sample Received By: BC 
Analyzed By: BC 

LAB NO. SAMPLE ID 

ETHYL TOTAL 
BENZENE TOLUENE BENZENE XYLENES 
(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) 

ANALYSIS DATE 
H5896-1 S6101VMHSBH 

06/02/01 
<0.005 

06/02/01 
<0 005 

06/02/01 
<0.005 

06/02/01 
<0.01S 

Quality Control 
True Value QC 
% Recovery 

0.106 
0.100 

106 

0.105 
0.100 

105 

0.104 
0.100 

104 

0.298 
0.300 

99.4 
Relative Percent Difference 3.0 3.2 2.1 1.1 

METHOD: EPA SW-846 8260 

H5896B.XLS 

PLEASE MOTE. LkuHmtt a»d Cer ium • Ca^eaTa aapltity ay*! dlerfa eittiaat i wwady tor mm, ounn mimnn, W»*fner aaliillhconB-oCTorSMV shaj! l>a lenaed to tn* erKount paid t*r cKer* rot nnatiaaa. 
AUcavrm. jrKtudwg moot to r^/ugmnt* ana mni t a w ertaaanew shea am t m m t a »«rrea uraaaa made In fWor j and mi j i t n by Cm m i l l —Mr) Mrty (30) dav« after oprttewoon ol me r»pfat»e 
aerviee. inix>eve«ehatfat iaeia1belaaba»toW»^^ eluding, without anvtatajn. tuaweae rntsrnicttone, U i a l i a « or U i ol ptota* h o u n d by aaara. a i ti«iaaaai|wi. 
efaiatte or airnnaora arWng oui o< or ivkrtao to a n cw lomwia i ol aetvkaai reantundec by Cardinal. i«oaio»aa or •havaar eunh olaan ta baaed upon any ol ffaj ebovematad raaaona or raharma 
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APPENDIX B 

ARS Report 

507 North Marienfeld, Suite 202 • Midland, Texas 79701 • Ph. (915) 687-0901 • Fax (915) 687-0456 



1726 Wooddale Court • Baton Rouge. Louisiana 70806 

AMERICAN RADIATION 
SERVICES, INC. 

1 (800) 401-4277 • Fax (225) 927-6822 

American Radiation Services, Inc. 

Laboratory Analysis Report 

Prepared For: 

Larson & Associates, Inc. 
Mr. Mark Larson 

507 N. Marienfeld Street, Ste. 202 

Midland, TX 79701 

Phone: (915) 687-0901 

Fax: (915) 687-0456 

C !uality Assurance Review Danny L. Coleman 
Laboratory Manager 

Notes: American Radiation Services, Inc. assumes no liability for the use or interpretation of any analytical results provided other than the cost of the performed 
analysis itself. Reproduction of this report in less than full requires the written consent of the client. 
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ft 
1726 Wooddale Court » Baton Rouge. Louisiana 70806 

AMERICAN RADIATION 
SERVICES. INC. 

1 (800) 401-4277 • Fax (225) 927-6822 

ARS Tracking Number: 

Client I.D.: 

Date Sampled: 

Time Sampled: 

Type of Sample: 

ARS-01-0476 

Henderson #001 

03/26/01 

1330. 

Solid 

P.O. Number: 

ARS Sample I.D.: 

Date Received: 

Time Received: 

Date of Report: 

01-0103 

ARS-01-2513 

4/2/01 

1320 

4/3/01 

Analysis 
Description 

Analysis 
Result 

Analysis 
Error 

+2 Sigma 

Analysis 
Units 

Analysis 
Result 

Analysis 
Error 

+2 Sigma 

Analysis 
Units 

Analysis 
Test Method 

Analysis 
Date & 
Time 

Analysis 
Technician 

Ra-226 

Ra-228 

Pb-210 

Total Activity 

15.09 

0.33 

10.29 

45.47 

0.73 

0.06 

0.68 

N/A 

pCi/gm 

pCi/gm 

pCi/gm 

pCi/gm 

0.558 

0.012 

0.381 

1.682 

0.027 

0.002 

0.025 

N/A 

Bq/gm 

Bq/gm 

Bq/gm 

Bq/gm 

EPA 901. IM 

EPA 901. IM 

EPA 901. IM 

EPA 901. IM 

04/02/01 13:37 

04/02/01 13:37 

04/02/01 13:37 

04/02/01 13:37 

rb 

rb 

rb 

rb 

Notes: American Radiation Services, Inc. assumes no liability for the use or interpretation of any analytical results provided other than the cost of the performed 
analysis itself. Reproduction of this report in less than full requires the written consent of the client. 
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9 
1726 Wooddale Court * Baton Rouge. Louisiana 70806 

AMERICAN RADIATION 
SERVICES. INC. 

1 (800) 401-4277 • Fax (225) 927-6822 

Notes: 

Comments: 

1.0) Soil and Sludge analysis are reported on a wet basis or an as received basis unless otherwise indicated. 
2.0) The data in this report are within the limits of uncertainty specified in the reference method unless specified. 
3.0) Modified analysis procedures are procedures that are modified to meet the certain specifications. An example may be the use 

of a water method to analyze a solid matrix due to the lack of an officially recognized procedure for the analysis of the solid 
matrix. 

4.0) Derived Air Concentrations and Effluent Release Concentrations are obtained from 10 CFR 20 Appendix B. 
5.0) Total activity is actually total gamma activity and is determined utilizing the prominent gamma emitters from the naturally 

occurring radioactive decay chains and other prominent radioactive nuclides. Total activity may be lower than actual total 
activity due to the extent of secular equilibrium achieved in the various decay chains at the time of analysis. The total activity 
is not representative of nuclides that emit soley alpha or beta particles. 

6.0) Ra-228 is determinded via secular equilibrium with its daughter, Actinium 228. (Gamma Spectroscopy only). 
7.0) U-238 is determined via secular equilibrium with its daughter, Thorium 234. (Gamma Spectroscopy only). 
8.0) All Gamma spectroscopy was performed utilizing high purity germanium detectors (HPGe). 

Method References: 

1.0) EPA 600/4-80-032, Prescribed Procedures for the Measurements of Radioactivity in Drinking Water, August 1980. 
2.0) Standard Methods for the Examination of Water and Waste Water, 18th, 1992. 
3.0) EPA SW-846, Test Methods for Evaluating Solid Waste, Third Edition, (9/86). (Updated through 1995). 
4.0) EPA 600/4/79-020, Methods for Chemical Analysis of Water and Waste, March 1983. 
5.0) HASL 300 

Definitions: 

1.0) BDL Analyte not detected because the value was below the detection limit. 
2.0) ND Not detected above the detection limit. 

3.0) Detection Limit The minimum amount of the analyte that ARS can detect utilizing the specific analysis. 

4.0) B Method Bank 

5.0) D Method Duplicate 

6.0) MS Matrix Spike 

7.0) S Spike 

8.0) RS Reference Spike 
9.0) *SC Subcontracted out to another qualified laboratory 

10.0) NR Not Referenced 

11.0) N/A Not Applicable 

Notes: American Radiation Services, Inc. assumes no liability for the use or interpretation of any analytical results provided other than the cost of the performed 
analysis itself. Reproduction of this report in less than full requires the written consent of the client. 

Page 3 of 3 
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APPENDIX C 

Cardinal Laboratories, Inc. Reports 

507 North Marienfeld, Suite 202 • Midland, Texas 79701 • Ph. (915) 687-0901 • Fax (915) 687-0456 



ARDINAL 
LABORATORIES 

PHONE (815) 873-7001 • 2111 BEECHWOOD • ABILENE TXTCSCJ 

PHONE (SOS) 393-2328 • 101 E. MARLAND • HOBBS. NW V&2t.l 

Receiving Date: 01/06/01 
Reporting Data: 01/08/01 
Project Number: NOT GIVEN 
Project Name: V.M. HENDERSON 
Project Location: SEC. 30 T21S R37E 

ANALYTICAL RESULTS FOR 
TEXACO E&P, INC. 
ATTN: RODNEY BAILEY 
P.O. BOX 3109 
MIDLAND, TX 
FAX TO: 

GRO 

Sampling Date: 12/29/00 & 01/03/01 
Sample Type: SOIL 
Sample Condition: COOL & INTACT 
Sample Received By: BC 
Analyzed By: BC/AH 

DRO 

METHODS: TPH GRO & DRO: EPA SW-846 8015 M; Ct": Std. Methods 4500-CrB 
•Analyses performed on 1:4 w:v aqueous extracts 

(Ce-Cio) ^do-Cjs) cr 
LAB NUMBER SAMPLE ID (mg/Ka) (mg/Ko) (mo/Kq) 
ANALYSIS DATE 01/06701 01/06701 01/09/01 
H5502-1 VMHGP14-55 <50 <50 3710 
H5502-2 VMHGP16-2 <50 <50 66 
H5502-3 VMHGP15-15 <50 <50 246 
H5502-4 VMHGP16-2 <50 596 50 
H5502-5 VMHGP16-15 <50 <50 50 
H5502-6 VMHGP17-2 <50 64.0 248 
H5502-7 VMHGP17-10 124 4940 1160 
H5502-8 VMHGP17-25 210 4440 1410 
H5502-9 VMHGP17-30- 59.* 3080 645 
H5502-10 VMHGP17-35 83.8 3470 1110 
H5502-11 VMHQP18-* <50 700 282 
H550Z-12 VMHGP18-5 <50 4110 845 
H5502-13 VMHGP18-ta <50 682 480 
H5502-14 VMHGPIMS- <50 578 1822 
H5502-15 VMHGP19-2 53 9530 265 
H5502-16 VMHGP19-5 <50 15000 812 
H5502-17 VMHGP19-10 144 12600 911 
H5502-1B VMHGP18-15 <50 1150 795 

Quality Control 755 783 994 
TrueValtifrQC 800 800 1000 
% Recovery- 04.3 97.9 99.4 
Relative Percent Difference 6.1 0.9 1.0 

Date 

J l ^ ^ ^ ? ^ " ^ ©*nil«MI* k*blity «nd <*»<*•« uolusM) ftm«Jy tot try claim irtMna wruow OA»*4 In egntract or tort. tftaO ba flmltwd 10 tht tinount pafcl Dy cuonf fw aru>yus. 
A« eta*ra. Induame mow to n^o^r^tMany auwr CmitH wtwi*e»vsr thai ta Oaemsd waind unl*« mid* In writing and nu*~4 by CtnUmt wimw thirty (30> d * y l tint oomciswri or in. wpiiabio 

in no «v»nt trull CtMkttlbt lorlnckferitalor oomequtntial dtmages. Inefufflrto, toilhout avAHon, burin*** Interruption*, loaofum, or loes or proHu incurad by ctitm. tta lutaicferm. 
uajita w K>rowor» artmnfl out ot or nUom) W (ho ptflomiam*! ol Mrvia* htrtunotr tiy CaraL.nl, t»o*rdi«t» gf wrWhtr weft claim is buad upon any of th* »boi»*-»tBt*d r*aro or otmwlt*. 



ARDINAL 
LABORATORIES 

• - « - i r v L ' i . H M I _ l_H£> n u O D S 

PHONE (918) 875-7001 - 2111 BEECHWOOD • ABILENE, TX 76603 

PHONE (60$) 383-2320 • 101 E. MARLAND • HOBBS. NM »a240 

ANALYTICAL RESULTS FOR 
TEXACO E&P. INC. 
ATTN: RODNEY BAILEY 
P.O. BOX 3109 
MIDLAND, TX 79702 
FAX TO: 

Receiving Date: 12/29/00 
Reporting Date: 01/03/01 
Project Number NOT GIVEN 
Project Name: V.M. HENDERSON 
Project Location: SEC. 30 T21S R36E 

Sampling Date: 12/16/00-12722/00 
Sample Type: SOIL 
Sample Condition: COOL & INTACT 
Sample Received By . BC 
Analyzed By: BC/AH 

TPH Cl* 
LAB NLfMSER SAMPLE ID (mg/Kg) Xmg/Kg) 

ANALYSIS DATE: 01/02/01 01/03/01 
H5474-T1 VMH1-10 58.2 182 
HS474-2 VMH1-15 1250 282 
H5474-3 VMH2-2 20700 464 
HS474-4 VMH2-10 1000 861 
H5474-£ . VMH2-20 1120 1280 
H5474* VMH3-10 7010 182 
H5474r7 VMN3-20 12100 298 
H54744 VMH3-25 10400 346 
H5474-0 VMH4-2 <10 66 
H5474VT0 VMH4-T0 <10 50 
H5474-U VMH5-Z 104 50 
HS474-12 VMH6-15 <10 50 
H5474J1* VMH7-2 <10 SO 
H5474-14 VMH8-5 18600 282 
H5474-15 VMH8-1S 41.6 679 
H5474-1* ... VMH9-5 31700 431 
H5474-17 VMH9-15 148 845 
H5474-18 VMH10-5 3650 1460 
H5474-19 VMHIfcSStf <10 1140 
H5474-20 VMH11* 2700 66 
H5474-21 VMH11-10 1480 83 
H5474-22 VMH11-T5 T2S0 33 
H5474-23 VMH12-2 11100 83 
H5474-24 VMH1M5 <10 83 
H5474^2$ VMH13-2 <10 83 

MOWrM, lnflkdhp»o»»lorii<fr»«iM«nd«iyolh»c\mum i i i i—• irmnmtb* * * * * * * »t*ml urtW rmO* In mf&ig «nd tmomt id by CmrOlnM w&tin a*l» 130) dry» WMraorrctoten ol rr>9 wflocio 
MNte*. lni>n»»«MW^C«lW^»ll^lo»»Mi^rUJMnoi»»«»iiri<Ma>ii,»i|»t. kstuAno, whhwa Bmfcrtrm. b,«ln»« IwwxdW, kMMuK. e* lo»»ol|«>rto Incurred by oStirt, to lurnMMWt. 
I T ii I I i n mrt» timii if ir nliiiffT - I I f lflrrnnriii ~f nr tru rrn nnniir I) r I" ml n a i f t n ol wrixwr »MOTI o»toi Ii l^»n1i»on «nyo< fw ibov» mwa na<mne of orr»m<*«. 



fc ARDINAL 
LABORATORIES 

' J r tKLUfWL L A B HUBBS =AGE OG 

PHONE (»16) 878-7001 • 2111 BEECHWOOD • ABILEME. TX 7B803 

PHONE (505) 383-2328 • 101 E. MARLAND - HOBBS. NM 88240 

Receiving Date: 12/28/00 
Reporting Date: 01/03/01 
Project Numberr-NOT-OIVEN 
Project Name: V.M.HENDERSON 
Project Location: -SEC. 30 T21STO8E 

LAB NUMBER SAMPtdEiD 

ANALYTICAL "RESULTS FOR 
TEXACO E&P, INC. 
ATTN: RODNEY BAILEY 
P.O. BOX 3109 
MIDLAND. TX 79702 
FAX TO: 

Sampling Date: 12/18/00-12/22/00 
Sample Type: SOIL 
-Sample Condition: -COOL 4 INTACT 
Sample Received By: BC 
*natyzed-By: BC/AH 

TPH c r 
(mg/Kg) tmg/Kg) 

ANALYSIS DATE. 01/02/01 01/03/00 
H5474-26- (Z-IS <10 50 
H5474-27- W-iQ 8830 2220 
H5474-28. /f./S 493 3430 
H5474-29. 485 7870 
H5474-30. VmtlH-K 7SJ3 5380 
H5474-31 VmttH-XE' 328 6211 
H5474-32 \/MU <40 4560 

Quallr/Control 237 1004 
True Value QC 240 1000 
% Recovery 98.fi 100 
Relative-Percent Difference 7.4 7.2 

METHODS: TPH-EPA 600/4-79-020 418.1; Cl-Std. Methods 4500-CrB 
"Analyses perfotn isdun 1A w.v aqueous -extracts. 

Date 
Wet 

OwJW«M«b»jy»fidd«^Mriiit^r»rn«oV^ »h«h«rM«*dlneenir«aartoii. mhmM b* UmhM » ih*amountp«M bvcWmtor « n y j . i 

In raaianlaliaJ'Carnal o» ton* fcr twldat^ tadustng. MfehoU Mtattoa m«iii»««lr»wrupdurn. lo**oiu*». of km el pMte kmmd by cHaffi. tuaubaMiariu. 
; or iiwrni mkmni otl o» w tilill» » K pftowia/im or Ttrtr»i r»Mmr«*M-byCfatnai. i«a»rdfciMo«»>rwww>rtic><mteba»»»iipoi» any of thaaiiura aiawrlraaaonaorc 



- • J - I w - t l _ L_t- l i_* I B J D D J 

fc ARDINAL 
LABORATORIES 

PHONE (916)673-7001 '2111 BEECHWOOD > ABILENE, TX 76003 

PHONE (60S) 303.2328 • 101 E. MARLAND • HOBBS. NM 88240 

ANALYTICALTIESULTS "FOR 
TEXACO E&P, INC. 
ATTN; RODNEY BAILEY 
P.O. BOX 3109 
MIDLAND, TX 79702 
FAX TO: 

Receiving Data: 12/29/00 
Reporting Date: 01/02/01 
Project Number NOT GIVEN 
Project Name: V,M- HENDERSON 
Project Location: SEC.30T21S R36E 

Sampling Date, 12718/00-12/22/00 
Sample Type: SOIL 
Sample Condition: COOL & INTACT 
Sample Received By: BC 
Analyzed By: BC 

LAB NUMBER SAMPLElp 

GRO 
(Ce*Cio) 
(mg/Kg) 

DRO 
( ^ I O - C M ) 

(mgVKfl) 

ANALYSIS DATE: 12/30/00 12/30/00 
4 H5474£ VMH1-15 <50 192 

H5474-5 VMH2-20 <50 325 
H5474-8 VMH3-25 581 3760.0 
H5474lff VMH4-10 <50 72.1 
H5474-12 VMH6-15 <S0 52.3 
H5474-15 VMU8-15 <50 66,7 
H5474-17 ••' VMH9-15 <S0 52.6 
H5474-19 VMH10-15 <S0 <S0 
HS474-22 . VMM 1-15 <50 319 
HS4'Ki24 VMH12-TS <50 • • <m H5474-2& VMH13r15. «50 <50 
H5474-27 VMHT4-10 <50 220 
H5474-28 VMH14-15 <50 213 
H5474-29 VMH14-20 <50 227 
H5474-30 VMH14-2S <50 <50 
H5474-32 . VMH14-45 <50 <50 

Quality Control 929 1049 
True Value QC 1000 1000 
% Recovery *2.« 105 
Relative Percent Difference 8.5 7.8 

METHOD: SW-846 8015 M 

Date 
Wo I 

• l«b*ny and cdfawira «*rii*iiv*> rmmtfy tar any daim anmam, lahatrawDaaarilnixntraaarian, mhaS ba Brcted to trw atmum paid by clkju h* ariftiy*««. 
ia»i»n*tanai«r«r»alo« BMnMa»a»iia«na»a»r»a^wa)r«»v*<w<ao*a^by6»^ 

I ba lata* tor IndUaraal ar in •aujajwaJ djamapaa. kwludlna. « i M I « a * » , tiujaiaaa a*ama*ltwa. taaaotuaa. ot km al prate kaurad by dwrtt, kssjtaadanM. 
»otairrtaanr«ar1alr<a*a«o<»iaaaal«>triatta«or^^ <«^ateM i^i«rwrv«riMr^daiml» b«g«<opowanyo( Irw atm.i itarao r»«»on»oiotA«wla«, 



• 2111 BEECHWOOD • ABILENE. TX 79803 

9 - 101 E. MARLAND • HOBBS NM I 

! 

Sampling Date: 12/18/00--12/22/00 
Sample Type: SOIL 
Sample Condition: COOL. INTACT 
Sample Received By: BC-HOBBS 
Analyzed By: JA 

ETHYL TOTAL 
BENZENE TOLUENE BENZENE XYLENES 

LAB NUMBER SAMPLE ID (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) 

ANALYSIS DATE 01/02/01 01/02/01 01/02/01 01/02/01 
H5474-2 VMH1-15 0.003 0006 0.006 0.011 
H5474-5 VMH2-20 0.004 0.003 0.004 0.015 
H5474-8 VMH3-25 0 729 0.408 7.19 11.2 
H5474-10 VMH4-10 <0.002 <0.002 <0.002 <0.006 
H5474-12 VMH6-15 <0.002 <0.002 <0.002 <0.006 
H5474-15 VMH8-15 <0.002 •cO.002 <0.002 o.ooe 
H5474-17 VMH9-15 <0.002 <0.002 <0.002 <0.008 
H5474-19 VMH10-15 <0.002 <0.002 O.002 <0.006 
H5474-22 VMH11-15 <0.002 <0.002 <0.002 O.008 
H5474-24 VMH12-15 <0.002 <0.002 <0.002 <0.008 
H5474-26 VMH13-15 O.002 <0.002 <0.002 o.ooe 
H5474-27 VMH14-10 0.048 0.027 0.191 0.630 
H5474-28 VMH14-15 <0.002 <0.002 <0.002 0.006 1 
H5474-29 VMH14-20 <0.002 <0.002 <0.002 <0.008 
H5474-30 VMH14-25 <0.002 <0.002 <0 002 <0.006 
H5474-31 VMH14-35 <0.002 <0.002 <0.002 O.006 
H5474-32 VMH14-45 <0.002 <0.002 <0.002 <0.006 

Quality Control 0.0908 0.0977 0.0883 0.274 
True Value QC 0.100 0.100 0.100 0.300 
% Accuracy 90.8 97.7 88.3 91.3 
Relative Percent Difference 4.8 0.7 4.8 2.7 
METHOD: EPA SW 846-8020.5030. Gas Chromatography 

fc ARDINAL 
LABORATORIES 

PHONE (BIS) 673-7001 

PHONE (505) 393-2321 

ANALYTICAL RESULTS FOR 
TEXACO E&P, INC. 
ATTN: RODNEY BAILEY 
500 N. LORAINE 
MIDLAND, TX 79702 
FAX TO: 915-688-4751 

Receiving Date: 12/29/00 
Reporting Dato: 01/03/01 
Project Number; NOT GIVEN 
Project Name: V.M. HENDERSON 
Project Location: SEC. 30 T21S R36E 

Date 

KEA8EN0TE: UahWly aiwfpamajjaa. Caidlnara labilay i nd datnfa aaduaWa lamady lor any da Hi anthf l . ana<haf ba«*dinoamracTorun, mall be limited to lha amnum pnH by d m for n/Mlyaaa. 
At ckarro. kioMdiraj those roc navlipaiica and any asm* causa amanoaoar ghai b« daamad • « * < urease mad* in wrong and racatvad by Cardinal wtmm miny (30) day* aflaf comptaoori of ma aopitcabia 
avHca. In no ««or« man Cardinal ba B»t4a tor hoidanal of oomaquantfal damaqae. Indxdtt j . wrgtout itrnhaikxi. bu»*>*w tmemjpnorn. l o s a D l r a , or toss r j profin incurred by client hssKwdtariea. 
anNaaa er a t n r v n n n arising oui ol rx rektaaj k> d>a partotrnaiics of aar hua nereundar by Caniinai raaxuUux ol aihttihar such daim ia baaad upon any cf tha aNxra^utlad reaaoM or etbaiwlt*. 

H5474SH0BBSTEXAC0BTEX0NLY 
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APPENDIX D 

Pettigrew and Associates, Inc. Report 

507 North Marienfeld, Suite 202 • Midland, Texas 79701 • Ph. (915) 687-0901 • Fax (915) 687-0456 
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PETTIGREW and ASSOCIA 
CONSULTING ENGINEERS 
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MOISTURE CONTENT (%) 

24 26 28 

Environmental Plus CLIENT: 

SAMPLE LOCATION: Stockpile 

PROJECT: General Information 

SOIL DESCRIPTION: Red Clay 

SOIL CLASSIFICATION: 

ATTERBERG: LL PI 

TEST METHOD: ASTM: D 698 
Sampled & Delivered 10/22/01 

DATE: 10/19/01 

DRY WEIGHT LB/CU. FT. 103.0 

LAB NO. 01-2155-2156 

MOISTURE CONTENT % 22.7 
SIEVE ANALYSIS - % PASSING 

PETTIGREW and ASSOCIATES 

COPIES: Environmental Plus 

BY: <-;: ^ • i l j T X . . . ! 
-J 
S.E.T. 

11 i . i l I /> 



# 
LABORATORY TEST REPORT 

PETTIGREW and ASSOCIATE 
1110 N. GRIMES 

HOBBS, NM 88240 
(505) 393-9827 

DEBRAP. HICKS, P.E./ L.S.I. 
WILLIAM M. HICKS, III, P.E./P.S. 

TO: Environmental Plus, Inc. 
Attn: Roger Boone 
P.O. Box 1558 
Eunice, NM 88231 

PROJECT: VM Henderson 

MATERIAL: Red Clay 

TEST METHOD: AASHTO: T 238 

DATE OF TEST: October 22, 2001 DEPTH: V Below Finished Subgrade 

TEST NO. LOCATION 
DRY DENSITY 
% Maximum % MOISTURE DEPTH 

SG-1 Pit W. of Tank Battery - 75' ± NW of the SE 105.0 
Corner 

12.1 

SG-2 Pit W. of Tank Battery - 75' ± NW & 30' N. of 101.6 
the SE Corner 

12.4 

SG-3 Pit W. of Tank Battery -105' ± SW of the NE 98.2 
Corner 

11.9 

SG-4 

SG-5 

SG-6 

Pit W. of Tank Battery - 153' W. & 60' S. of 
the NE Corner 

99.7 

Pit W. of Tank Battery - 150' W. & 120' S. of 101.9 
the NE Corner 

P i t W n f T ^ n l r n ^ H a r u _ -I £ f V \ A / 5? * Q f \ < Q „ f n o 1 
l i t . V v . l > i i U I I I V u u u v . 1 y I ^ J K , I f . u I u u W J . U I C C . £ . 

the NE Comer 

11.3 

12.0 

SG-7 Pit W. of Tank Battery - 220' W. & 180' S. of 
the NE Corner 

103.7 13.0 

SG-8 Pit W. of Tank Battery - 220' W. & 120' S. of 
the NE Corner 

103.9 12.4 

SG-9 Pit W. of Tank Battery - 220' W. & 60' S. of 
the NE Corner 

99.7 12.5 

SG-10 

SG-11 

Pit S. of Tank Battery - Center of Pit 

Pit E. of Tank Battery - Center of Pit 

98.5 

100.0 

11.8 

11.4 

CONTROL DENSITY: 107.2 
AASHTO: T 99 

OPTIMUM MOISTURE: 18.0% 

REQUIRED COMPACTION: 95% 

LAB NO.: 012100-2111 

COPIES TO: Environmental Plus 

PETTIGREW and ASSOCIATES 



LABORATORY TEST REPORT 
PETTIGREW and ASSOCIATE' 

1110 N. GRIMES 
HOBBS, NM 88240 

(505) 393-9827 

9 DEBRAP. HICKS, P.E./ LS I. 
WILLIAM M. HICKS, III, P.E./P.S. 

TO: Environmental Plus, Inc. 
Attn: Roger Boone 
P.O. Box 1558 
Eunice, NM 88231 

PROJECT: VM Henderson 

MATERIAL: Red Clay 

TEST METHOD: ASTM: D 2922 

DATE OF TEST: October 26, 2001 DEPTH: Finished Subgrade 

TEST NO. LOCATION 
DRY DENSITY 
% Maximum % MOISTURE DEPTH 

SG-12 Pit SW of Tank Battery - Center of Pit 105.0 10.9 

SG-13 Pit E. of Tank Battery - Center of Pit 103.5 12.3 

SG-14 Pit W. of Tank Battery - 81' W. & 63' N. of 
the SE Corner 

97.6 12.5 

SG-15 

SG-16 

SG-17 

Pit W. ofTank Battery - 81'W. & 140' N. of 102.2 
the SE Corner 

Pit W. of Tank Battery - 81' W. & 220' N. of 98.6 
the SE Corner 

Pit W. of Tank Battery -160' W. & 220' N. of 97.5 
the SE Corner 

11.1 

12.8 

13.7 

SG-18 

SG-19 

SG-20 

SG-21 

SG-22 

Pit W. ofTank Battery -160' W. & 140' N. of 
the SE Corner 

98.7 

Pit W. of Tank Battery -160' W. & 63' N. of 96.5 
the SE.Corner 

Pit W. of Tank Battery - 230' W. & 63' N. of 100.7 
the SE Corner 

Pit W. of Tank Battery - 230' W. & 140' N. of 98.0 
the SE Corner 

Pit W. of Tank Battery - 230' W. & 220' N. of 99.0 
the SE Corner 

13.5 

13.9 

12.8 

12.9 

12.7 

CONTROL DENSITY: 103.0 

AASHTO: T 99 

REQUIRED COMPACTION: 95% 

LAB NO.: 012143-2154 

COPIES TO: Environmental Plus 

OPTIMUM MOISTURE: 22.7% 

PETTIGREW and ASSOCIATES 



APPENDIX E 

Photographs 

507 North Marienfeld, Suite 202 • Midland, Texas 79701 • Ph. (915) 687-0901 • Fax (915) 687-0456 
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APPENDIX F 

E L T Reports 

507 North Marienfeld, Suite 202 • Midland, Texas 79701 • Ph. (915) 687-0901 • Fax (915) 687-0456 
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ENVIRONMENTAL 

LAB OF <£Jp , INC. 
"Don't Treat Your Soil Like Dirt!" 

LARSON & ASSOCIATES, INC. 
ATTN: MR. MARK LARSON 
P.O. BOX 50685 
MIDLAND, TEXAS 79710-0685 
FAX: 687-0456 

Sample Type: Soil 
Sample Condition: Intact/ Iced/ 7 deg C 
Project Name: Texaco-V.M. Henderson 
Project * : 01-0109 
Project Location: Lea County, NM 

P-2 

Sampling Date: See Below 
Receiving Date: 09/07/01 
Analysis Date: 09/10/01 

Chloride SAMPLE 
ELT# FIELD CODE mg/kg DATE 

0101522-01 BH-1, 0-2' 18 9/06/01 
0101522-03 BH-1, 20' 35 9/06/O1 
0101522-05 BH-1, 40' 71 9/06/01 
0101522-07 BH-1, 70' 35 9/06/01 
0101522-09 BH-2, 0-1' 329 9/06/01 
0101522-11 BH-2, 20' 39 9/06/01 
0101522-13 BH-2, 40' 51 9/06/01 
0101522-15 BH-2, 70' 18 9/07/01 
0101522-17 BH-3, 0-1' 1290 9/07/01 
0101522-19 BH-3, 20' 748 9/07/01 
0101522-21 BH-3, 40' 257 9/07/01 
0101522-23 BH-3, 60' 346 9/07/01 
0101522-24 BH-4, 0-1' 89 9/07/01 
0101522-26 BH-4, 20' 71 9/07/01 
0101522-28 BH-4, 40' 354 9/07/01 
0101522-30 BH-4, 60' 160 9/07/01 

QUALITY CONTROL 5140 
TRUE VALUE 5000 
% INSTRUMENT ACCURACY 
SPIKED AMOUNT 
ORIGINAL SAMPLE 
SPIKE 
SPIKE DUP 
% EXTRACTION ACCURACY 
BLANK 
RPD 

103 
500 
160 
674 
665 
101 

<5.00 
1.34 

Methods: SW 846-9253 

Raland K. Tuttle / Date 

12600 West 1-20 East • Odessa, Texas 79765 • (915) 563-1800 . Fax (915) 563-1713 



o 
c 

J a n 2 3 0 3 0 9 : 4 6 a 

Uj 

I 
!2 

Q 

§ 
o 

Q 

£ 
U 
u. 
Q 
£ 

1 

-3 

r 

(TJ § - ? 

to « 
in tn 

O g K 
o ™ 

A CL 
(0 T 
(TJ +-» 
c 
0) 
E 
c 
o 
> 
c 

LU 

8 
i 
0 

J 

Co 

J 
0 
LO 

0 

vt us 
eg r>-
UJ m 

IS 

4J m
e VI 

tn Ol « 01 
rc 
C z •5 

>. 2 c < 

o
je

c
t 

om
p:

 

p
a
n
y
 

o 

C
o
m

 

p . 3 

r 

> 
- r t 

r 0 

0 O 

0 i 
u 

u 
0 

_ j 

* 
o 

» y 
Q. 

d o 
ct 

AO 

'tP 

i 

0 

I 

O 

0" 

r 

7 

I 

NT 

0 
I 

r-

i n 

o z 

I 

r 

in 

o 
Z 
i t 

ra o 

I -
6 £ 

a 

9|npaips-aJd) J.V1 HSflM 

0£0S/g.ZWX3ig 

«ai!iP|QAiui9g 

«S "H Qd 'D PO ^8 »V 

oaa/oaowsioeHdi 
9001/9001 XI Hdi 

|i°S 

(Ajioads ) lamo 

euoN 

'OS'H 

HC^N 

'OMH 

siaujcjuoQ jo ON 

pa(dLUES OLUIX 

po|dujcs alec] 

c 
gi 
i/5 

a 
E 

0 

CO 

0 

a 

* 
$5 

l l l l l 

0(2 

i 

cO 

&4 

V 4C 

i m 



J a n 2 3 0 3 0 9 : 4 6 a 

I 
1 

§ 
Q 
K 

§ 
t >-
Q 

E 
§ 
u 
u. 
o 
g 

u 

o 
c 

o 

o 
.a 
TO 

- J 

"TO 

c 
o 
E 

5 

(T 

c 
o 
i 

6 

e 
Q. 

7 

1
5
-5

6
3
-1

8
0
1

 

1
5
-5

6
3
-1

7
1
:
 

j ] 

P
h
o
n
e
: 

9
 

F
a

x
: 
9
 

1 
j 

tA CO 

UJ 0> 

O ̂  
L_ Z 

5 Vs 

C o £ 

1 

7~ 

2 b" 
u _ l 

E « 
0. g 1 

a! 

0 

1 

0 

c 
t l 
E 

E 
n 
Z 

a 
E 

-8° 

o a. 

1 
JJ 

r 

•^i 
in 
•r 0 

i 

r~ Co 
i 

r~ 

0 

o CT 

r- b 
ff Z 

x 
n 

< 

E o o 

a 
y a 2 
w 

6 

LU ^ o 



J a n 2 3 0 3 0 9 : 4 7 a 

I 
I 

Q 

Q o 
Uj 
tt -̂
Q 

s 
s 
u 
u. 
O 
o 

O 
c 
(/> 
HJ 
X 

j 
\ 

rs 
> 

j 
i 
n 
Z 
u 

S a. 

"? "? 
LO t o 
T— »— 

ci ai 

X2 

as 

-»-• 
c 
CD 

E 
c 
o 

* > 
c 

UJ 

c E 
O ™ 

I., 

5 
j 

5 

r 

Cr-
D 

5 
/ 

a 

1̂ 1 

JLT 

3 
5" 

QL 

ii 

3 

j r 
O 
r~ 
•_£/ 

o .—~\ 
0 vn 

i cr 

r 
a* 

P . 5 

mn 



J a n 2 3 0 3 0 9 : 4 8 ; 

<1> p . 6 

ENVIRONMENTAL 

LAB OF , INC. 
-Don't Treat Your Soil Like Dirt!" 

LARSON & ASSOCIATES, INC. 
ATTN: MR. MARK LARSON 
P.O. BOX 50685 
MIDLAND, TEXAS 79710-0685 
PAX: 687-0456 

Sample Type: Soil 
Sample Condition: Intact/ Iced/ 1.0 deg C 
Project Name: Texaco-V.M. Henderson 
Project #: 01-0109 
Project Location: Lea County, NM 

Sampling Date: 09/10/01 
Receiving Date: 09/12/01 
Analysis Date: 09/12/01 

Chloride 
ELT# FIELD CODE mg/kg 

0101545-01 BH-5, 0-1 ' 514 
0101545-03 BH-5, 20' 81 
0101545-05 BH-5, 40' 116 
0101545-07 BH-5, 70' 57 
0101545-09 BH-6, 0-1 ' 26 
0101545-11 BH-6, 20' 14 
0101545-13 BH-6, 40' 16 
0101545-14 BH-6, SO' 14 
0101545-15 BH-7, 0-1 ' 30 
0101545-17 BH-7, 20' 768 
0101545-19 BH-7, 40' 993 
0101545-20 BH-7, 50' 35 

QUALITY CONTROL 5250 
TRUE VALUE 5000 
% INSTRUMENT ACCURACY 105 
SPIKED AMOUNT 500 
ORIGINAL SAMPLE 514 
SPIKE 1030 
SPIKE DUP 1030 
% EXTRACTION ACCURACY 103 
BLANK <5.0O 
RPD 0 

Methods: SW 846-9253 

*aland K. Tut t le^ Date 

12600 West I-20 East • Odessa , Texas 79765 • (915) 563-1800 • Fax (915) 563 -1713 
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J a n 2 3 0 3 0 9 : 5 1 a 

ENVIRONMENTAL 

LAB OF ̂ ) , INC. 

p . 1 0 

"Don't Treat Your Soil Like Dirt!" 
LARSON & ASSOCIATES, INC. 
ATTN: MARK LARSON 
507 N. MARIENFIELD, STE. 202 
MIDLAND,TEXAS 79701 
FAX: 687-0456 

Sample Type: Soil 
Sample Condition: Intact/20.5 deg C 
Project Name: V.M. Henderson 
Project # : 1-0109 
Project Location: Lea County, NM 

Sampling Date: See Below 
Receiving Date: 12/04/01 
Analysis Date: 12/05/01 

ELT# FIELD CODE 
Chloride 
mg/kg 

Sample 
Date 

0102132-01 
0102132-02 
0102132-03 
0102132-04 
0102132-05 
0102132-06 
0102132-07 

BH-8, 40' 
BH-8, 50' 
BH-8, 60' 
BH-8, 70' 
BH-8, 80-82' 
BH-8, 90-92' 
BH-8, 100-102' 

19 
44 
18 
18 
18 
18 
18 

12/03/01 
12/03/01 
12/03/01 
12/04/01 
12/04/01 
12/04/01 
12/04/01 

QUALITY CONTROL 5050 
TRUE VALUE 5000 
% INSTRUMENT ACCURACY 101 
SPIKED AMOUNT 500 
ORIGINAL SAMPLE 18 
SPIKE 523 
SPIKE DUP 523 
% EXTRACTION ACCURACY 101 
BLANK <5.00 
RPD 0.0 

Methods: SW 846-9253 

/ Z ' O I ' D l 
Celey D. Keene Date 
Raland K. Tuttle 

12600 West I-20 East • Odessa, Texas 79765 • (915) 563-1800 • Fax (915) 563-1713 
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APPENDIX G 

Geologic Logs 

507 North Marienfeld, Suite 202 • Midland, Texas 79701 • Ph. (915) 687-0901 • Fax (915) 687-0456 



Project No: V.M.Henderson 

Project: 01-0109 

Client: Texaco 

Location: 

Log: BH-1 

Page: 1 of 1 

Geologist: M.J.Larson 

SUBSURFACE PROFILE 

CL 

Q 

o 
E >» 
CO 

Description 

SAMPLE 

X I 

E 
• 3 

CL 

03 > o o 
© 

PID 
(ppm) 

5 15 25 35 45 
_ i _ i i i i i_ 

Notes 

0 
5-3 
10 
15 
20 
25 
30 -E 
35-E 
40 
45-E 
50-i 
55 
60 
65-3 
70 
75^ 
80 
8 5 i 
90 \ 
95-E 

100 
105^ 
110-| 
115-E 
120-j 
125-E 
130-E 
135-E 
140-j 
145^ 
150 

Ground Surface 
Silty Sand 

7.5 YR 4/6,strong 
brown.very fine grained 
quartz sand.poorly 
^sorted.dry.loose j 

Caliche 
10 YR 7/4,pink,sandy,very 
fine grained quartz 
sand.moderatly hard i 

Sand 
10 YR 7/3,pink,veryfine 
grained quartz 
sand.moderatly 
sorted,round.dry.slightly 
consolidated 

I I 

n 

x x 

n 

8.7 

T 
8.5 

t 
8.0 

t 
8.2 

t 
8.1 

f 
7.4 
4 

I I 

TD:91 Feet 

Drill Method: Air Rotary 

Drill Date: 06-Sept-01 

Hole Size: 

Larson and Associates, Inc. 
507 N. Marienfeld, Suite 202 
Midland, Texas 79701 
(915) 687-0901 

Datum: Ground 

Checked by: MJL 

Drilled by : Scarbrough Drilling 



m. 
Project No: V.M.Henderson 

Project: 01-0109 

Client: Texaco 

Location: 

Log: BH-2 

Page: 1 of 1 

Geologist: M.J.Larson 

SUBSURFACE PROFILE 

QL 

Q 

O 
X I 
E >* 
CO 

Description 

SAMPLE 

Q> 
X I 

E 
• "•3 

Q . 
>» 

.1— 

0) > o o 
0) 
Dd 

PID 
(ppm) 

5 15 25 35 45 

Notes 

o-
5-

10-

15-

20-

25-

30-

35-

40-

45-

50-

55-

60-

65-

70-

75-

80-

85-

90-

95-

100-

105-

110-

115 

120-

125-

130-

135-

140-

145-

150-

Ground Surface 
Caliche 

10 YR7/3,very pale 
brown,sandy,very fine 
.grained quartz 
\sand,moderatly hard j 

Sand 
7.5 YR 7/3 to 7/4,pink,very 
fine grained quartz 
sand,poorly 
sorted, moderatly 
consolidated 

n 

T T 

TD:80 Feet 

15.2 

r 
15.0 

r 
13.8 
/ 

9.8 

f 
10.1 

Drill Method: Air Rotary 

Drill Date: 06-Sept-01 

Hole Size: 

Larson and Associates, Inc. 
507 N. Marienfeld, Suite 202 
Midland, Texas 79701 
(915) 687-0901 

Datum: Ground 

Checked by: MJL 

Drilled by : Scarbrough Drilling 



Project No: 01-0101 

Project: V.M. Henderson 

Client: Texaco 

Location: 

Log: BH-3 

Page: 1 of 1 

Geologist: M.J. Larson 

SUBSURFACE PROFILE 

CL 

o 
X l 
E 
>* 
co 

Description 

SAMPLE 

0) 
X T 

E 
2 

0 

>» 
H 

> o o a; a: 

PID 
(ppm) 

5 15 25 35 45 
_ J i r i i i i i i 

Notes 

o-
5-

10-
15-
20-
25-
30-
35-
40-
45-
50-
55-
60-
65-
70-
75-
80-
85-
90-
95-

100-
105-
110-
115-
120-
125-
130-
135-
140-
145-
150-

Ground Surface 
Caliche 
7.5 YR 7/4,pink,sandy,very 
fine grained quartz sand / 

Sand 
7.5 YR 7/4,pink,very fine 
grained quartz sand,poorly 
sorted 

7.5 YR 6/6,reddish yellow 
below 50' y 

5.4 

I 
4.8 
/ 

h.4 

5.6 

r 
4.9 
\ 
6.4 

f 
5.1 
i 

TD:70 Feet 

Drill Method: Air Rotary 

Drill Date: 7-Sept-01 

Hole Size: 

Larson and Associates, Inc. 
507 N. Marienfeld, Suite 202 
Midland, Texas 79701 
(915) 687-0901 

Datum: Ground 

Checked by: MJL 

Drilled by : Scarborough Drilling 



Project No: 01-0101 

Project: V.M. Henderson 

Client: Texaco 

Location: 

m. 
Log: BH-4 

Page: 1 of 1 

Geologist: M.J. Larson 

SUBSURFACE PROFILE 

Q. 
0) 

Q 

o 
E >» 
CO 

Description 

SAMPLE 

<D 
X I 

E 
•3 

0) 
C L 

> 
o o 
0) 
Cd 

PID 
(ppm) 

5 15 25 35 45 
_ i ' ' i i i i _ i i 

Notes 

0-

5-

10-

15-

20-

25-

30-

35-

40-

45-

50-

55-

60-

65-

70-

75-

80-

85-

90-

95-

100-

105-

110-

115-

120-

125-

130-

135-

140-

145-

150-

Ground Surface 
Caliche 
7.5 YR 7/4,pink,sandy, very-
fine grained quartz 
^sand,moderately hard / 

Sand 
7.5 YR 7/4,pink,very fine 
grained quartz sand,poorly 
sorted,moderately 
consolidated 

T X 

I I 

7.5 YR 6/6,reddish yellow 
below 50' y 

20.0 

/ 
14.2 

1 
16.6 

t 
14.6 J 

t 
9.5 H 

8.0 

Sandstone 
2.5 YR 6/4,red,veryfine 
grained quartz sand.very 
\hard 

TD:63 Feet 

Drill Method: Air Rotery 

Drill Date: 7-Sept-01 

Hole Size: 

Larson and Associates, Inc. 
507 N. Marienfeld, Suite 202 
Midland, Texas 79701 
(915) 687-0901 

Datum: Ground 

Checked by: MJL 

Drilled by : Scarborough Drilling 



Project No: 01-0101 

Project: V.M.Henderson 

Client: Texaco 

Location: 

Log: BH-5 

Page: 1 of 1 

Geologist: M.J.Larson 

SUBSURFACE PROFILE 

CL 
Q> 
Q 

O 
n 
E 
CO 

Description 

SAMPLE 

CD 
•X3 

E 
3 

CD 
CL 

0) 
> o o 
0) 

cn 

PID 
(ppm) 

5 15 25 35 45 
' ' ' i J i i i i 

Notes 

0 

53 
10 

15 

20-E| 
25 

30 

35 

40 

45^ 

50 

55 

60-El 
65 

70-E 
75^ 

80 

85-E 
90] 
95-E 

100-j 

105-E 

110 

115 

120 

125-3 

130 

135 

140-E 

145-j 

150 i 

Ground Surface 
Caliche 
7.5 YR 8/3,pink,sandy,very 
fine grained quartz 
sand,consolidated,modera 

\tely hard,dry > 

Sand 
5 YR 7/3,pink,very fine 
grained quartz sand,poorly 
sorted.weakly cemented 

I I 

I I 

n 

5 YR 6/6,reddish yellow 
below 50',loose sand 7 

6.8 

8.4 

t 
8.1 

r 
7.6 

t 
8.4 
7.8 

I I 

thin units of 
sandstone.quartzite below 
160' 

TD:80 Feet I I 

8.0 

t 
9.1 

Drill Method: Air Rotery 

Drill Date: 10-Sept-01 

Hole Size: 

Larson and Associates, Inc. 
507 N. Marienfeld, Suite 202 
Midland, Texas 79701 
(915) 687-0901 

Datum: Ground 

Checked by: MJL 

Drilled by : Scarborough Drilling 



Project No: 01-0101 

Project: V.M.Henderson 

Client: Texaco 

Location: 

ML 
Log: BH-6 

Page: 1 of 1 

Geologist: M.J.Larson 

SUBSURFACE PROFILE 

C L 
CD 
Q 

o 
X I 
E 
>> 

CO 

Description 

SAMPLE 

CD 
X> 

E 
3 

CD 
a. 
>» 
t— 

CD > 
O 
o 
CD 
Cd 

PID 
(ppm) 

5 15 25 35 45 
• ' ' • ' • i _i i 

Notes 

o-

10-

15-

20-

25-

30 -i 

35-

40-

45-

50-

55-

60-

65-

70-

75-

80-

85-

90-

95-

100-

105-

110-

115-

120-

125-

130-

135-

140-

\~45-

150-

Ground Surface 
Slity Sand 
5 YR 6/6,yellowish 
red.very fine grained 
.quartz sand,poorly 
^sorted,loose.dry 

Sand 
5 YR 5/4 to 6/4,reddish 
brown.very fine grained 
quartz sand,poorly 
sorted.weakly 
cemented,interbedded 
with thin units of caliche 

TD:50 Feet 
T T 

8.5 

! 
9.0 

f 
8.3 

1 
8.9 

t 
8.8 

t 
8.8 

Drill Method: Air Rotery 

Drill Date: 10-Sept-01 

Hole Size: 

Larson and Associates, Inc. 
507 N. Marienfeld, Suite 202 
Midland, Texas 79701 
(915) 687-0901 

Datum: Ground 

Checked by: MJL 

Drilled by : Scarborough Drilling 



Project No: 01-0101 

Project: V.M.Henderson 

Client: Texaco 

Location: 

Log: BH-7 

Page: 1 of 1 

Geologist: M.J.Larson 

SUBSURFACE PROFILE 

CD 
Q 

O 

E 
CO 

Description 

SAMPLE 

CD 

E CD 
C 

CD > 
O 
o 
CD 
OL 

PID 
(ppm) 

5 15 25 35 45 
_i i i i_ 

Notes 

0 

5 

10 

15 

203 

25 

30^ 

35 

40 

45-E 
50 -E 
55-E 
60 4 
65 

70-E 
75-j 
80-E 
85 

90 

95-E 

100-E 

105-E 

110 

115-3 

120 

125T 

130-E 

135-E 

140-E 

1454 

150 

Ground Surface 
Silty Sand 
5 YR 6/4,light reddish 
brown.very fine to fine 
grained quartz sand,poorly j 
[sorted,loose.dry 

Caliche 
10 YR 8/1 .white 
sandy.very fine grained 
iquartz sand.moderatly 
\hard 

Sand 
10 YR 7/3 to 8/3,very pale 
brown.very fine grained 
quartz sand,poorly 
sorted,weakly 
^cemented, dry 

TD:50 Feet 

9.8 

r 
7.4 

1 
8.1 

t 
8.1 

t 
8.1 

t 
7.8 

Drill Method: Air Rotery 

Drill Date: 10-Sept-01 

Hole Size: 

Larson and Associates, Inc. 
507 N. Marienfeld, Suite 202 
Midland, Texas 79701 
(915) 687-0901 

Datum: Ground 

Checked by: MJL 

Drilled by : Scarborough Drilli8nt| 



ML 
Project No: 01-0101 

Project: V.M.Henderson 

Client: Texaco 

Location: 

Log; BH-8 

Page: 1 of 1 

Geologist: M.J.Larson 

SUBSURFACE PROFILE 

Description 

SAMPLE 

E 
3 

CD 
C L 

CD > 
O 

o 
CD 
Ct 

PID 
(PPm) 

5 15 25 35 45 
_i i i i i i_ 

Notes 

Ground Surface 
Sand 
5 YR 5/6 to 5/8,very fine 
grained quartz sandjoose 
ifill 

Clay 
1.5 YR 4/6,red,compacted 
shale fill 

Silty Sand/ Caliche 
5 YR 7/2 to 8/4,pinkish 
gray to pink,very fine 
grained quartz sandjoose 
Jill 

Sandstone 
7.5 YR 7/4,pink,very fine 
grained quartz sand,poorly 
sorted,round,interbedded 
units of hard sandstone 
and soft sand 

7.5 YR 6/6,reddish yellow 
below 60',moderatly hard 
sandstone.fine grained 
quartz sand,round,poorly 
sorted 

/ 

Slightly moist at 70' 

dry,very fine grained 
quartz 
sand,round,moderatly 
sorted 

interbedded with thin units 
lof very well cemented 
sandstone (quartzite),very 
moist at 103' 

TD:103 Feet 

26.4 

n 

TT 

TT 

T T 

T T 

46.3 

Drill Method: Hallow Stem Auger/Air Larson and Associates, Inc. 
507 N. Marienfeld, Suite 202 
Midland, Texas 79701 

HoleSize: (915)687-0901 

Drill Date: 3-Dec-01 

Datum: Ground 

Checked by: MJL 

Drilled by: E.T.G. 

mn 


