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1.0 INTRODUCTION 

Brown and Caldwell, under the authority of BJ Services Company, U.S.A., conducted a site 

assessment for the closure of the northeast septic system on November 14, 1995. Site assessment 

activities were conducted in accordance with the site-specific "Closure Plan for the Septic 

System" (Closure Plan), and the conditions for approval of same set forth by the New Mexico 

Energy, Minerals and Natural Resources Department, Oil Conservation Division (OCD) on 

November 1, 1995. The Closure Plan and OCD approval notice are found as Appendices A and 

B, respectively. BJ Services Artesia District facility is located in Eddy County, in the SE/4, 

Section 32, Township 16 South, Range 26 East. The facility address is 2401 Sivley, Artesia, 

New Mexico, 88210. A site location map and site plan are included as Figures 1 and 2, 

respectively. 

The northeast septic system, located in the northeast corner of the facility, consists of an eight-

inch sanitary line, a holding tank, and a septic field approximately 100 ft. square. The septic 

system received wastewater from the floor drains in fhe truck maintenance area, and from 

sanitary wastewater sources such as sinks, showers and restrooms from the main offices and 

maintenance area. The maintenance area floor drain sources are no longer tied into the northeast 

septic system. The facility continues to receive water from the main building sanitary sources. 

The following sections summarize the site activities, site assessment and scoring, closure 

verification methods utilized, and the results of both field and laboratory analyses. As stated in 

Section 3.0, BJ Services requests OCD approval for closure of the northeast septic system, as 

used for receipt of wastewater from the truck maintenance and truck wash areas. 
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2.0 SITE ASSESSMENT 

BJ Services performed the site assessment to determine the potential that site soils/groundwater 

may have been impacted by the operation of the northeast septic system. The results of the site 

assessment were used for evaluating the need for remediation and the type of closure best suited 

for the site. 

2.1 General Site Characteristics 

BJ Services determined the depth to groundwater to be approximately 20 to 25 feet below the 

ground surface based on previous groundwater investigations conducted at the site. 

Depth to Groundwater Ranking Score 

< 50 feet Yes - 20 

Brown and Caldwell personnel conducted a water well search at the State Engineer's office in 

Roswell, New Mexico on February 21, 1993. This search determined that no water wells were 

identified within a one-half mile radius of the facility. 

Wellhead Protection Area Ranking Score 

< 1000 feet from a water source, or No - 0 

< 200 feet from a private domestic water source: No - 0 

The distance from the site to the Pecos River (nearest downgradient surface water body) was 

determined to be more than 1,000 feet by reviewing a USGS topographic map for the area. A 

tributary of the Pecos River (Eagle Creek) is the nearest surface water body, and is located 

approximately 7,000 ft. south of site. 
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Distance to Surface Water Body 

> 1,000 feet 

2.2 Site Scoring 

Ranking Score 

Yes-0 

Groundwater is present at a depth of less than 50 feet below grade. Flow direction is east-

southeast, as determined from wells previously installed at the facility. Therefore, the site scoring 

procedure outlined above calls for a depth to groundwater Ranking Score of 20. No water wells 

were identified within a 2,000 ft. radius of the site. Therefore, the wellhead protection Ranking 

Score is 0. A review of a USGS map indicates the nearest water body (Eagle Creek) is 

approximately 7,000 ft. south of the site. The Pecos River is several miles from the facility. 

Therefore, the distance to surface water body Ranking Score is 0. 

The site ranking score of 20 is greater than 19. This deterrnination was made based on physical 

site characteristics as described above. According to the OCD guidance documents, a total 

ranking score of greater than 19 yields action levels as outlined in Table 2. 

2.3 Field Investigation Activities 

BJ Services tested the soils/wastes within and beneath the northeast septic system drain field to 

evaluate the nature and extent of impacted soil. Testing was accomplished by drilling soil borings 

at the locations indicated in Figure 3. The two borings located outside of the northeast septic 

system boundary are downgradient, based on historical groundwater flow in the east-southeast 

direction. Brown and Caldwell personnel confirmed groundwater flow direction by measuring 

water levels in existing wells on-site. A water table elevation map is shown in Figure 4. 

Samples from each boring were collected continuously for the first six feet and then every five 

feet in two foot sample intervals, starting at the surface and ending five feet below the deepest 

depth at which impacted soil was detected (0-2 ft, 2-4 ft, 4-6 ft, 8-10 ft, 13-15 ft, etc.). Since 

there was no evident staining, and non-detect PID readings, sampling was terminated at a depth of 
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21 ft., 20 ft., and 32 ft. for borings B- l , B-2, and B-3, respectively. Boring B-3 was drilled to a 

depth of 32 ft. at a downgradient location to determine the lateral and vertical extent of impact. 

Although this boring was drilled below the water table, the boring was not completed as a 

monitor well since there was no "reasonable probability of ground water contamination based 

upon the level of contaminants in the soils" (See Appendix C, Unlined Surface Impoundment 

Closure Guidelines. NMOCD, 2/93; page 4). 

Soil borings were drilled to a depth of at least 5 feet below the deepest depth at which 

contamination was detected by visual observations (staining) and headspace analysis for organic 

vapors using a photoionization device (PID). Headspace analysis was performed in accordance 

with the procedures outlined in the OCD guidance document. Table 1 shows the PID readings, as 

reflected in the boring logs in Appendix D. No PID reading was above 5.0 ppm. Visual staining 

was not observed in any of the soil borings. According to the OCD guidance document, these 

observations indicate that highly contaminated/saturated or unsaturated contaminated soils were 

not present in the borings. 

2.4 Sampling Locations and Methodology 

Three samples from each boring were sent to an off-site laboratory for analysis. Due to the lack 

of evident staining and low PID detections, soil samples were not selected according to screening 

criteria as described in the Closure Plan. Instead, samples from the three borings were collected 

from depths corresponding to: 

1. Depth to the top of the septic system (B-1, B-2); 

2. Depth to the bottom of the septic system (B-1, B-2, B-3); 

3. Depth to the vadose zone, immediately above groundwater (B-l, B-2, B-3); and/or; 

4. Depth to ten feet below groundwater (B-3). 
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Soil samples were analyzed for BTEX by EPA Method 8020 and TPH by EPA Method 418.1. A 

single sample from the boring B-l drilled within the northeast septic system drain field boundary 

was also analyzed for RCRA metals, volatiles, and semivolatiles, using the toxicity characteristic 

leaching procedure (TCLP). This RCRA sample, collected from the 13-15 ft. interval from this 

boring based on its organic vapor reading (PID = 3.5 ppm), was also analyzed for Reactivity, 

Corrosivity, and Ignitability (RCI). Analytical results are summarized in Tables 2 and 3. 

Laboratory analytical reports are included as Appendix E. 

All samples were collected with decontaminated sampling equipment, placed in labeled jars, and 

shipped on ice overnight using chain of custody procedures to the off-site laboratory. 

Decontamination fluid (soapy water) was collected and decanted into the truck washbay oil/water 

separator for subsequent disposal in the truck wash drain system. Decontamination solids and 

drill cuttings were placed near the northeast septic system on plastic and covered. As a 

precautionary measure, drill cuttings were disposed of at an OCD approved facility along with 

TPH impacted soils generated during other on-site activities. 

Upon completion of sampling activities, all boreholes were grouted to the surface with a cement 

slurry containing 5% bentonite. Boring B-3, which had been drilled below the water table, was 

grouted in the saturated zone using bentonite chips, and was then grouted to the surface with a 

5% bentonite/cement slurry. 

TPH compounds detected in the laboratory analysis were of the heavier, non-volatile fraction 

hydrocarbons, and therefore were not detected by headspace analysis using the PID. The OCD 

action level for TPH is 100 ppm for this site, as determined by the site scoring in the previous 

section. The TPH concentration of 150 mg/kg in the 20-22 ft. interval sample for boring B-3 

does not sufficiently warrant further investigation or remedial activity for the following reasons: 

• Samples taken above and below the 20-22 ft. interval do not exceed the OCD action level 
for TPH; 

• Benzene and total BTEX concentrations are below the OCD action levels; 
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• Heavy, non-volatile fractions of TPH do not pose a significant threat to groundwater 
quality, especially with the same sample showing non-detectable levels of benzene, and 
low total BTEX; 

• Boring B-l taken from within the septic system drain field did not indicate sufficient 
concentrations of TPH in the soil to be considered the source of the TPH; and 

• Visual field observations and PID readings did not indicate significant hydrocarbon levels 
in the soil for boring B-3. 
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TABLE 1 

Field PID Readings 

Boring Interval PID Reading 
(ppm) 

B-l 0-2 ft. 0.0 
2-4 ft. 0.0 
4-6 ft. 0.0 
8-10 ft. 0.0 
13-15 ft. 3.5 
18-20 ft. 2.4 
20-21 ft. 0.5 

B-2 0-2 ft. 0.0 
2-4 ft. 0.0 
4-6 ft. 0.0 
8-10 ft. 0.0 
13-15 ft. 0.0 
18-20 ft. 0.0 

B-3 0-2 ft. 0.0 
2-4 ft. 0.0 
4-6 ft. 0.0 

10-12 ft. 0.0 
15-17 ft. 0.0 
20-22 ft. 0.0 
25-27 ft. 0.0 
30-32 ft. 0.0 
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TABLE 2 

TPH and BTEX Results 

TPH 
(mg/kg) 

Total BTEX 
(mg/kg) 

Benzene 
(mg/kg) 

Toluene 
(mg/kg) 

Ethyl
benzene 
(mg/kg) 

Xylene 
(mg/kg) 

OCD Act ion Level 100 50 10 

Boring Interval 

B-l 8-10 ft. 

13-15 ft. 

20-21 ft. 

17 

< 10 

87 

ND 

ND 

ND 

< 0.010 

< 0.010 

< 0.010 

< 0.010 

< 0.010 

< 0.010 

< 0.010 

< 0.010 

< 0.010 

< 0.030 

< 0.030 

< 0.030 

B-2 8-10 ft. 

13-15 ft. 

18-20 ft. 

37 

26 

15 

ND 

ND 

ND 

< 0.010 

< 0.010 

< 0.010 

< 0.010 

< 0.010 

< 0.010 

< 0.010 

< 0.010 

< 0.010 

< 0.030 

< 0.030 

< 0.030 

B-3 15-17 ft. 

20-22 ft. 

30-32 ft. 

60 

150 

46 

ND 

ND 

0.149 

< 0.010 

< 0.010 

< 0.010 

< 0.010 

<0.010 

< 0.010 

< 0.010 

< 0.010 

0.026 

< 0.030 

< 0.030 

0.123 

ND = Concentrations not detected above the method detection limit. 
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TABLE 3 
RCRA Analytical Results - Boring B-l (13'-15' Interval) 

Parameter Observed 
Concentration 

Units Regulatory Limits 

RCI 
Flashpoint Not Ignitable °C <60 

PH 7.8 std. units 2.0<pH<12.5 
Cyanides < 1.0 mg/kg <250 
Sulfides <4.0 mg/kg <500 
TCLP Metals 
Arsenic <0.20 mg/L <5.0 
Barium 0.44 mg/L < 100.0 
Cadmium <0.04 mg/L < 1.0 
Chromium <0.05 mg/L <5.0 
Lead <0.10 mg/L <5.0 
Mercury < 0.004 <0.2 
Selenium <0.15 mg/L < 1.0 
Silver <0.07 mg/L <5.0 
TCLP Volatiles 
Benzene < 0.003 mg/L <0.5 
Carbon Tetrachloride < 0.003 mg/L <0.5 
Chlorobenzene < 0.003 mg/L < 100.0 
Chloroform < 0.003 mg/L <6.0 
1,4-Dichlorobenzene < 0.003 mg/L <7.5 
1,2-Dichloroethane < 0.003 mg/L <0.5 
1,1 -Dichloroethylene < 0.003 mg/L <0.7 
Methyl ethyl ketone < 0.010 mg/L < 200.0 
Tetrachloroethylene < 0.003 mg/L <0.7 
Trichloroethylene < 0.003 <0.5 
Vinyl Chloride < 0.005 mg/L <0.2 
TCLP Semivolatiles 
2,4-Dinitrotoluene < 0.003 mg/L <0.13 
o-Cresol < 0.003 mg/L < 200.0 
m-Cresol < 0.003 mg/L < 200.0 
p-Cresol < 0.003 mg/L < 200.0 
Cresol < 0.003 mg/L < 200.0 
Hexachlorobenzene < 0.003 mg/L <0.13 
Hexachlorobutadiene < 0.003 mg/L <0.5 
Hexachloroethane < 0.003 mg/L <3.0 
Nitrobenzene < 0.003 mg/L <2.0 
Pentachlorophenol < 0.003 mg/L < 100.0 
Pyridine < 0.003 mg/L <5.0 
2,4,5-Trichlorophenol < 0.003 mg/L < 400.0 
2,4,6-Trichlorophenol < 0.003 mg/L <2.0 
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CLOSURE PLAN FOR THE SEPTIC SYSTEM 
BJ SERVICES FACILITY IN ARTESIA, NEW MEXICO 

INTRODUCTION 

In accordance with the requirements of discharge plan GW-190 for the BJ Services 
Facility in Artesia, New Mexico, BJ Services has developed this closure plan for the 
existing septic system for OCD approval. The Artesia facility is located in Eddy County, 
in the SE/4 SE/4, Section 32, Township 16 South, Range 26 East. The facility address is 
2401 Sivley, Artesia, New Mexico, 88210. A site location and plan map are attached as 
Figures 1 and 2, respectively. 

The septic system received wastewater from the floor drains in the truck maintenance 
area, an oil/water separator at the truck wash area and from sanitary wastewater sources 
such as sinks, showers and restrooms. BJ Services plans to keep the septic system in 
service only for the above-mentioned sanitary wastewater sources, pending the results of 
the closure activities. 

This closure plan is prepared in accordance with a guidance document prepared by the 
OCD entitled Unlined Surface Impoundment Closure Guidelines (February 1993). In 
accordance with that guidance document, this closure plan contains the following 
elements: 

• The procedures that will be used to conduct a soil and groundwater assessment 
and the circumstances under which a groundwater assessment will be conducted. 

• The procedures that will be used to manage, remediate, or dispose of 
contaminated soil and groundwater. 

• Reporting procedures that will be used to document the closure activities and 
obtain approval for final closure from the OCD. 
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SITE ASSESSMENT 

BJ Services will perform a site assessment to determine the extent to which site 
soils/groundwater may have been impacted by operation of the septic system. The results 
of the site assessment will be used for evaluating the need for remediation and the type of 
closure best suited for the site. The site assessment will determine general site 
characteristics, soil/waste characteristics and groundwater quality. 

General Site Characteristics 

BJ Services will determine the depth to groundwater, defined as the vertical distance from 
the lowermost contaminants to the seasonal high water elevation of the groundwater. 
Depth to groundwater will be determined by reviewing reports of previous groundwater 
investigations at the site and regional and local groundwater reports published by state 
and federal agencies such as the USGS and the New Mexico Bureau of Mines and 
Mineral Resources. Information on groundwater quality will also be researched through 
local and state agencies. The depth of the lowermost contaminants will be determined 
from soil borings drilled as part of the site assessment. 

BJ Services will determine the proximity of drinking water sources by performing a 
search of water wells within a one mile radius of the facility. The search will provide 
information (as available) such as the distance from the site to each well, well depth, 
water quality data and the purpose of the well. BJ Services will locate other drinking 
water sources such as lakes, springs or rivers by contacting the city water department of 
nearby municipalities. 

The distance to nearby downgradient surface water bodies will be determined by review 
of a USGS topographic map for the area. Surface water bodies include rivers, creeks, 
ponds, lakes, irrigation canals and ditches. Site drainage patterns and off-site receptors of 
surface drainage will be determined from field observations and discussions with site 
personnel. 

Soil/Waste Characteristics 

BJ Services will test the soils/wastes within and beneath the septic system to evaluate the 
nature and extent of contamination. BJ Services will drill soil borings at the locations 
indicated in Figure 3. Groundwater flow direction is east-southeast, determined from 
wells previously installed at the site. The two borings located outside of the septic system 
boundary are downgradient. BJ Services may confirm groundwater flow direction prior 
to drilling by measuring water levels in the existing wells. The boring locations may be 
slightly field adjusted based on the measured flow direction. 

Soil borings will be drilled to a depth of 5 feet below the deepest depth at which 
contamination is detected by observations (staining) and headspace analysis for organic 
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vapors by a photoionization or flame ionization device. Headspace analysis will be 
performed in accordance with the procedures outlined in the OCD guidance document. If 
signs of contamination are evident in the borings indicated in Figure 3, additional borings 
may be drilled, upon approval of BJ Services, by stepping out from these locations. The 
number and locations of the additional borings will be based on field observations and 
discussions with BJ Services personnel. 

Soil samples will be visually classified according to the OCD guidance document as 
highly contaminated/saturated soils or unsaturated contaminated soils. Highly 
contaminated/saturated soils contain observable free petroleum hydrocarbons or 
immiscible phases and gross staining. The immiscible phase may range from a free 
hydrocarbon to a sheen on any associated aqueous phase. Unsaturated contaminated soils 
are those that are not highly contaminated as described above, but contain measurable 
concentrations of contaminants. 

Samples from each boring will be collected continuously for the first six feet and then 
every five feet in two foot sample intervals, starting at the surface and ending five feet 
below the deepest depth at which contamination is detected (0-2 ft, 2-4 ft, 4-6 ft, 8-10 ft, 
13-15 ft, etc.). Three samples from each boring will be sent to an off-site laboratory for 
analysis: the depth at which the highest organic vapor concentration is measured, the 
deepest location at which organic vapors are detected above background concentration, 
and from five feet below the deepest sample in which organic vapors are detected. All 
borings will be grouted to the surface upon completion with a cement/bentonite slurry. 

All samples will be collected with decontaminated sampling equipment, placed in labeled 
jars, and shipped on ice overnight using chain of custody procedures to the off-site 
laboratory. Decontamination fluids (non-toxic degreasers and water) will be collected 
and decanted into the washbay oil/water separator for subsequent disposal in the septic 
system. Decontamination solids and drill cuttings will be placed near the septic system 
on plastic and covered, pending the results of sample analysis. Final disposal of the 
solids will be determined as part of the remedial evaluation included in the site 
assessment report. 

The samples will be analyzed for BTEX by EPA Method 8020 and TPH by EPA Method 
418.1. Also, a sample from the boring drilled within the septic system boundary will be 
analyzed for RCRA hazardous waste characteristics (TCLP analysis for pesticides and 
herbicides will not be performed as these chemicals were not used at the site). This 
RCRA sample will be chosen based on visual staining and the highest organic vapor 
measurements. 

Groundwater Quality 

A groundwater sample will be collected if the borings are drilled into saturated soil. The 
groundwater samples will be collected from the boring by inserting a section of screened 
PVC pipe into the hollow stem auger used to drill the boring and placing sand between 
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the screen and the auger. The auger will then be lifted above the bottom of the boring to 
allow water to collect in the screened pipe. The boring will be purged by bailing and 
discarding the water in the screened pipe three times. A sample will then be collected 
from inside the screened PVC pipe with a disposable bailer. 

Groundwater wells will be installed as a second phase of the investigation only if the 
analysis of the groundwater samples indicated contamination, or i f free product is 
observed in the groundwater sample. If required, BJ Services will include a plan for 
installing the wells and performing additional groundwater investigation in the site 
assessment report prepared after receiving analytical results of the initial soil/groundwater 
investigation. 

The groundwater samples, if any, will be analyzed for BTEX by EPA Method 8020, TPH 
by EPA 418.1, and total dissolved solids by EPA Method 160.1. 
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SITE ASSESSMENT REPORT 

The field procedures and analytical results will be presented in a site assessment report to 
the OCD within 30 days of receiving analytical results. The sample results will be used to 
determine a ranking score, according to the OCD closure guidance document. BJ Services 
will present the ranking score in the site assessment report and propose further activities, 
such as additional investigation of groundwater or soil remediation, i f needed. 

The ranking score will establish the OCD recommended cleanup level for TPH in soil 
(100-5000 ppm). Benzene concentrations in soil exceeding 10 ppm and total BTEX 
concentrations in soil exceeding 50 ppm may require remediation. Jf the site assessment 
indicates additional investigation or remediation is not necessary, the report will propose 
no further action and BJ Services will request approval for final closure of the site. 
BJ Services may propose alternate cleanup levels for OCD approval or propose no further 
action by conducting a risk-based evaluation of the site assessment data. 

If remediation is necessary, feasible cleanup alternatives will be presented in the site 
assessment report. Alternatives include excavation and off-site disposal, landfarming or 
other in-situ treatment such as vapor sparging or bioremediation. BJ Services will not 
commence remediation until the OCD has reviewed and approved the recommended 
cleanup alternatives. A final closure report documenting closure activities and 
remediated soil contaminant concentrations would be prepared for OCD approval 
following any required site remediation. 
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SAFETY/ENVIRON. ID:713-363-7595 NOV 07*95 10:36 No.002 P.03 

OIL CONSERVATION DIVISION 

November 1, 1995 

CERTIFIED MAIL 
RETURN RECEIPT NO. Z-7<i5-9fi2-8gl 

Mr. CX. Smith 
Bl Services Company, U.S.A. 
8701 New Trails Drive 
The Woodlands, Texas 77381 

Dear Mr. Smith: 

The New Mexico Oil Conservation Division (OCD) has completed a review of BJ Services' (BJ) 
September 11, 1995 "Closure Plan for the Septic System BJ Services Artesia, New Mexico 
Facility." This document contains BJ's work plan to determine thc extent of potential soil and 
ground water contamination related to the operation of the wastewater/septic system. 

The above referenced work plan is approved with the following conditions: . 

1. All borings which encounter ground water will be completed as monitor wells. All 
monitor wells will be completed as follows: 

a. A minimum of fifteen feet of well screen will be installed, with at least five feet 
of well screen above the water table and ten feet of well screen below the water 
table. 

b. An appropriately sized gravel pack will be set around the well screen from thc 
bottom of the hole to 2-3 feet above thc top of the well screen. 

c. A 2-3 foot bentonite plug will be placed above the gravel pack. 

d. The remainder of ihe hole will be grouted to the surface with cement containing 5 
% bentonite. 
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RE; Septic System Closure Plan 
Artesia Facility 
Eddy County, New Mexico 
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2. All boreholes v/ill be plugged upon completion with cement containing 5 % bentonite. 

3. AA wastes generated will be disposed of at an OCD approved facility. 

4. Ground water from the monitor wells will be sampled and analyzed for concentrations of 
major cations and anions, heavy metals, polynuclear aromatic hydrocarbons, and aromatic 
and halogenated organics using EPA approved methods. 

5. BI will submit a report on the investigation to the OCD by January 12, 1996. The report 
will contain: 

a. A description of all activities which occurred during the investigation, conclusions 
and recommendations. 

b. A summary of the laboratory analytic results of soil and water quality sampling of 
the monitor wells and boreholes. 

c. A water table elevation map using the waler table elevation of the ground water in 
all monitor wells. 

d. A geologic log for each borehole or monitor well and as built well completion 
diagrams for each monitor well. 

6. All documents submitted for approval will be submitted to thc OCD Santa Fc Office with 
copies provided to the OCD Artesia District Office. 

Please be advised that OCD approval docs not relieve BJ of liability if contamination exists which 
is beyond Uie scope of the work plan or if the activities fail to adequately determine the extent of 
contamination related to BJ's activities. In addition, OCD approval docs not relieve BJ of 
responsibility for compliance with any other federal, state or local laws and/or regulations. 

If you have any questions, please call me at (505) 827-7155. 

xc: OCD Artesia Office 
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PREFACE 

The following document does not require that currently operating or 
permitted unlined surface impoundments be closed. This document 
i s to be used only as a guide when closing unlined surface 
impoundments used for the containment of exploration, production, 
processing and storage wastes regulated by the New Mexico Oil 
Conservation Division (OCD)• 

OCD requires submission and approval of plans and procedures for 
closure prior to the actual closure of any unlined surface 
impoundment. Procedures may deviate from the following guidelines 
i f i t can be shown that the proposed procedure w i l l remove or 
isolate contaminants in such a manner that fresh waters, public 
health and the environment w i l l not be impacted by remaining 
contaminants. Specific constituents and/or requirements for s o i l 
and ground water analysis and/or remediation may vary depending on 
s i t e specific conditions. 

I f a number of unlined impoundments are to be closed by a single 
company, the company may submit one area-wide plan stating the 
specific location of each unlined impoundment to be closed, along 
with the procedures to be used during closure. Deviations from 
approved plans w i l l require OCD notification and approval. 
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INTRODUCTION 

These guidelines are intended to provide guidance for closure of 
unlined surface impoundments in a manner that assures protection of 
fresh waters, public health and the environment. 

The New Mexico State Engineer has designated fresh waters as a l l 
surface waters and ground waters of the state containing 10,000 
milligrams per l i t e r or less of total dissolved solids (TDS) for 
which there i s a present or reasonably foreseeable beneficial use. 
As stated in New Mexico O i l Conservation Commission (OCC) Order No. 
R-3221-D, "reasonably foreseeable" generally has been taken to mean 
a time period of not less than 200 years into the future. An 
unlined surface impoundment i s defined as any unlined below grade 
feature which receives anything other than fresh water. The term 
"unlined surface impoundment" includes but i s not limited to the 
following types of unlined features: produced water pits, 
dehydrator pi t s , blowdown pits, tank drain p i t s , pipeline drip 
collector pits, compressor scrubber pits, flare p i t s , and a l l other 
unlined pits which receive exploration, production and processing 
wastes regulated by the OCD. Excluded from this definition are 
pits constructed exclusively for d r i l l cuttings and d r i l l i n g fluids 
which are regulated under OCD Rule 105. 

Prior to commencing closure of an unlined surface impoundment, a 
closure plan must be submitted to and approved by OCD. A closure 
plan may apply to more than one unlined impoundment. At a minimum, 
a closure plan should include the following elements: 

1. The locations of a l l pits to be closed by township, 
range, section, unit letter and footages or other OCD 
approved methods. 

2. The procedures which w i l l be used to conduct the s o i l and 
ground water assessments and the circumstances under 
which an assessment of ground water w i l l be conducted. 

3. The procedures which w i l l be used to manage, remediate, 
or dispose of contaminated s o i l and ground water. 
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I . SITE ASSESSMENT 

Prior t o f i n a l closure (Section V I ) , the party responsible f o r an 
unlined surface impoundment should perform an assessment to 
determine the extent t o which s o i l s and/or ground water may have 
been impacted by the operation of the impoundment. Assessment 
re s u l t s w i l l form the basis of any required remediation. The si t e s 
w i l l be assessed f o r the severity of contamination and p o t e n t i a l 
environmental and public health threats using a r i s k based ranking 
system. 

The following c h a r a c t e r i s t i c s must be determined i n order t o 
evaluate a s i t e s p o t e n t i a l r i s k s , the need f o r remedial action and, 
i f necessary, the l e v e l of cleanup required at the s i t e : 

A. GENERAL SITE CHARACTERISTICS 

1. Depth To Ground Water 

The operator should determine the depth t o ground water 
at each s i t e . The depth t o ground water i s defined as 
the v e r t i c a l distance from the lowermost contaminants to 
the seasonal high water elevation of the ground water. 
I f the exact depth to ground water i s unknown, the ground 

1 water depth can be estimated using e i t h e r l o c a l water 
w e l l information, published regional ground water 
information, data on f i l e with the New Mexico state 
Engineer Office or the v e r t i c a l distance from adjacent 
ground water or surface water. 

2. Wellhead Protection Area 

The operator should determine the ho r i z o n t a l distance 
from a l l water sources and p r i v a t e , domestic water 
sources. A water source s h a l l mean wells, springs or 
other sources of fresh water e x t r a c t i o n . Private, 
domestic water sources s h a l l mean those water sources 
used by less than f i v e households f o r domestic or stock 
purposes. 

3. Distance To Nearest Surface Water Body 

The operator should determine the h o r i z o n t a l distance t o 
a l l downgradient surface water bodies. Surface water 
bodies are defined as perennial r i v e r s , streams, creeks, 
i r r i g a t i o n canals and ditches, lakes and ponds. 

B. SOIL/WASTE CHARACTERISTICS 

Soils/wastes w i t h i n and beneath the unlined surface 
impoundment should be evaluated t o determine the type and 
extent of contamination at the s i t e . In order t o assess the 
lev e l of contamination at the unlined impoundment, 
observations should be made of the s o i l s at the surface and a 
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sample of the p o t e n t i a l l y impacted s o i l s should be taken from 
the i n t e r v a l at least 3 feet i n t o the undisturbed native s o i l s 
beneath the bottom of the p i t . Samples should be obtained 
according t o the sampling procedures i n Sections I I I . A . and 
I I I . B . This may be accomplished using a backhoe, d r i l l r i g , 
hand auger, shovel or other means. 

I n i t i a l assessment of s o i l contaminant levels i s not required 
i f an operator proposes t o determine the f i n a l s o i l 
contaminant concentrations a f t e r a s o i l removal or remediation 
pursuant t o section IV.A. 

Varying degrees of contamination described below may co-exist 
at an i n d i v i d u a l s i t e . The fo l l o w i n g sections describe the 
degrees of contamination t h a t should be documented during the 
assessment of the l e v e l of s o i l contamination: 

1. Highly Contaminated/Saturated Soils 

Highly contaminated/saturated s o i l s are defined as those 
s o i l s which contain a free l i q u i d hydrocarbon phase or 
ex h i b i t s gross hydrocarbon s t a i n i n g . 

2. Unsaturated Contaminated s o i l s 

Unsaturated contaminated s o i l s are those s o i l s which are 
not highly contaminated or saturated, as described above, 
but contain measurable concentrations of benzene, 
toluene, ethylbenzene and xylenes (BTEX) and t o t a l 
petroleum hydrocarbons (TPH). Sampling and a n a l y t i c a l 
methods f o r determining contaminant concentrations are 
described i n d e t a i l i n Section I I I . A . and I I I . B . 

(NOTE: The above definitions apply only to o i l f i e l d 
contaminated s o i l s which are exempt from federal RCRA 
Subtitle C hazardous waste provisions. Unlined 
impoundments receiving non-exempt wastes are subject to 
evaluation for RCRA hazardous waste characteristics.) 

C. GROUND WATER QUALITY 

I f ground water i s encountered during the soil/waste 
characterization of the impacted s o i l s , a sample should be 
obtained t o assess p o t e n t i a l impacts on ground water q u a l i t y . 
Ground water samples should be obtained using the sampling 
procedures i n Section I I I . C . I f there i s a reasonable 
p r o b a b i l i t y of ground water contamination based upon the l e v e l 
of contaminants i n the s o i l s d i r e c t l y beneath the p i t or the 
extent of s o i l contamination defined during remedial 
a c t i v i t i e s , monitor wells may be required t o assess p o t e n t i a l 
impacts on ground water and the extent of ground water 
contamination. 
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I I . SOIL AND WATER REMEDIATION LEVELS 

A. SOILS 

1. H i g h l y Contaminated/Saturated S o i l s 

H i g h l y contaminated/saturated s o i l s should be remediated 
i n s i t u or excavated t o the maximum e x t e n t p r a c t i c a b l e and 
remediated using techniques described i n Section IV.A. 

2. Unsaturated Contaminated S o i l s 

The general s i t e c h a r a c t e r i s t i c s o btained d u r i n g the s i t e 
assessment (Section I.A.) w i l l be used t o determine the 
a p p r o p r i a t e s o i l r emediation l e v e l s u s i n g a r i s k based 
approach. S o i l s which are contaminated by petroleum 
c o n s t i t u e n t s w i l l be scored according t o the ranking 
c r i t e r i a below t o determine t h e i r r e l a t i v e t h r e a t t o 
p u b l i c h e a l t h , f r e s h waters and t h e environment. 

a. Ranking C r i t e r i a 

Depth To Ground Water Ranking Score 

<50 f e e t 20 

50 - 99 10 

>100 0 

Wellhead P r o t e c t i o n Area 

<1000 f e e t from a water source,or; 

<200 f e e t from p r i v a t e domestic water source 

Yes 20 

No 0 

Distance To Surface Water Body 

<200 h o r i z o n t a l f e e t 20 

200 - 1000 h o r i z o n t a l f e e t 

>1000 h o r i z o n t a l f e e t 0 

10 
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b. Recommended Remediation Level 

The t o t a l ranking score determines the le v e l of 
remediation t h a t may be required at any given s i t e . The 
t o t a l ranking score i s the sum of a l l four i n d i v i d u a l 
ranking c r i t e r i a l i s t e d i n Section II.A.2.a. The table 
below l i s t s the remediation l e v e l t h a t may be required 
f o r the appropriate t o t a l ranking score. 

(NOTE: The OCD retai n s the r i g h t to require remediation 
to more s t r i n g e n t levels than those proposed belov i f 
warranted by s i t e s p e c i f i c conditions ( i e . native s o i l 
type^ l o c a t i o n r e l a t i v e to population centers and future 
use of the s i t e or other appropriate s i t e s p e c i f i c 
conditions.) 

Total Ranking Score 

>19 10 - 19 0 - 9 

Benzene(ppm)* 10 10 10 

BTEX(ppm)* 50 50 50 

TPH(PPm)** 100 1000 5000 

A f i e l d s o i l vapor headspace measurement (Section 
I I I . B . 1) of 100 ppm may be substituted f o r a 
laboratory analysis of the Benzene and BTEX 
concentration l i m i t s . 

The contaminant concentration f o r TPH i s the 
concentration above background l e v e l s . 

B. GROUND WATER 

Contaminated ground water i s fresh ground water which contains 
free phase products, measurable concentrations of dissolved 
phase v o l a t i l e organic constituents or other dissolved 
constituents i n excess of the natural background water 
q u a l i t y . Ground water contaminated i n excess of the New 
Mexico Water Quality Control Commission (WQCC) ground water 
standards or natural background water q u a l i t y w i l l require 
remediation. 

I I I . SOIL AND WATER SAMPLING PROCEDURES 

Below are the sampling procedures f o r s o i l and ground water 
contaminant investigations of unlined surface impoundments tha t 
have received RCRA S u b t i t l e C exempt o i l f i e l d exploration and 
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production wastes. Unlined surface impoundments tha t have received 
non-exempt RCRA wastes w i l l be required t o be tested to demonstrate 
t h a t the wastes are not c h a r a c t e r i s t i c a l l y hazardous according to 
RCRA regulations. 

A. HIGHLY CONTAMINATED OR SATURATED SOILS 

The f o l l o w i n g method i s used to determine i f s o i l s are highly 
contaminated or saturated: 

l . Physical observations 

Study a representative sample of the s o i l f o r observable 
free petroleum hydrocarbons or immiscible phases and 
gross s t a i n i n g . The immiscible phase may range from a 
free hydrocarbon to a sheen on any associated aqueous 
phase. A s o i l e x h i b i t i n g any of these c h a r a c t e r i s t i c s i s 
considered highly contaminated or saturated. 

B. UNSATURATED CONTAMINATED SOILS 

The fol l o w i n g methods may be used f o r determining the 
magnitude of contamination i n unsaturated s o i l s : 

1. Soil Sampling Procedures for Headspace Analysis 

A headspace analysis may be used to determine the t o t a l 
v o l a t i l e organic vapor concentrations i n s o i l s ( i e . in-
l i e u of a laboratory analysis f o r benzene and BTEX but 
not i n l i e u of a TPH analysis) . Headspace analysis 
procedures should be conducted according to OCD approved 
industry standards or other OCD-approved procedures. 
Accepted OCD procedures are as follows: 

a) F i l l a 0.5 l i t e r or larger j a r h a l f f u l l of sample 
and seal the top t i g h t l y with aluminum f o i l or f i l l 
a one quart zip-lock bag one-half f u l l of sample 
and seal the top of the bag leaving the remainder 
of the bag f i l l e d with a i r . 

b) Ensure tha t the sample temperature i s between 15 to 
25 degrees Celsius (59-77 degrees Fahrenheit). 

c) Allow aromatic hydrocarbon vapors to develop w i t h i n 
the headspace of the sample j a r or bag f o r 5 to 10 
minutes. During t h i s period, the sample j a r should 
be shaken vigorously f o r 1 minute or the contents 
of the bag should be gently massaged to break up 
s o i l clods. 

d) I f using a j a r , pierce the aluminum f o i l seal with 
the probe of ei t h e r a PID or FID organic vapor 
meter (OVM) , and then record the highest (peak) 
measurement. I f using a bag, c a r e f u l l y open one 
end of the bag and i n s e r t the probe of the OVM i n t o 
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the bag and re-seal the bag around the probe as 
much as possible to prevent vapors from escaping. 
Record the peak measurement. The OVM must be 
calibrated to assume a benzene response factor. 

Soil Sampling Procedures For Laboratory Analysis 

a. Sampling Procedures 

Soil sampling for laboratory analysis should be 
conducted according to OCD approved industry 
standards or other OCD-approved procedures. 
Information on specific industry standards may be 
obtained from the OCD. Accepted OCD s o i l sampling 
procedures and laboratory analytical methods are as 
follows: 

i) Collect samples in clean, air-tight glass j a r s 
supplied by the laboratory which w i l l conduct 
the analysis or from a reliable laboratory 
equipment supplier. 

i i ) Label the samples with a unique code for each 
sample. 

i i i ) Cool and store samples with cold packs or on 
ice. 

iv) Promptly ship sample to the lab for analysis 
following chain of custody procedures. 

v) A l l samples must be analyzed within the 
holding times for the laboratory analytical 
method specified by EPA. 

b. Analytical Methods 

Al l s o i l samples must be analyzed using EPA 
methods, or by other OCD approved methods and must 
be analyzed within the holding time specified by 
the method. Below are laboratory analytical 
methods commonly accepted by OCD for analysis of 
s o i l samples analyzed for petroleum related 
constituents. Additional analyses may be required 
i f the impoundment has been used for anything other 
than petroleum based fluids or produced water. 

i) Benzene, toluene, ethylbenzene and xylene 

EPA Method 602/8020 

i i ) Total Petroleum Hydrocarbons 

EPA Method 418.1, or; 
EPA Method Modified 8 015 
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C. GROUND WATER SAMPLING 

I f an i n v e s t i g a t i o n of ground water q u a l i t y i s deemed 
necessary, i t should be conducted according t o OCD approved 
industry standards or other OCD-approved procedures. 
Information concerning s p e c i f i c industry standards may be 
obtained from the OCD. The following methods are standard 
accepted OCD methods which can be used t o sample and analyze 
ground water at RCRA exempt s i t e s (Note: The i n s t a l l a t i o n of 
monitor wells i s not required i f the OCD approves of an 
alter n a t e ground water i n v e s t i g a t i o n or sampling technique): 

1. Monitor Well Installation/Location 

One monitor we l l should be i n s t a l l e d adjacent to and 
hyd r o l o g i c a l l y down-gradient from the unlined surface 
impoundment t o determine i f protectable fresh water has 
been impacted by the disposal a c t i v i t i e s . Additional 
monitor we l l s , located up-gradient and down-gradient of 
the impoundment, may be required t o delineate the f u l l 
extent of ground water contamination i f ground water near 
the p i t has been found t o be contaminated. 

2. Monitor w e l l Construction 

a) Monitor we l l construction materials should be: 

i ) selected according t o industry standards; 

i i ) chemically r e s i s t a n t t o the contaminants to be 
monitored; and 

i i i ) able to be i n s t a l l e d without the use of glues 
or adhesives. 

b) Monitor wells should be constructed according to 
OCD approved industry standards to prevent 
migration of contaminants along the well casing, 
and w i t h a minimum of f i v e f e e t of well screen 
above the water table to accommodate seasonal 
f l u c t u a t i o n s i n the s t a t i c water t a b l e . 

3. Monitor Well Development 

When ground water i s coll e c t e d f o r analysis from 
monitoring wells, the wells should be developed p r i o r t o 
sampling. The objective of monitor w e l l development i s 
to repair damage done to the formation by the d r i l l i n g 
operation so th a t the natural hydraulic properties of the 
formation are restored and to remove any f l u i d s 
introduced i n t o the formation th a t could compromise the 
i n t e g r i t y of the sample. Monitoring w e l l development i s 
accomplished by purging f l u i d from the wel l u n t i l the pH 
and s p e c i f i c conductivity have s t a b i l i z e d and t u r b i d i t y 
has been reduced to the greatest extent possible. 
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4. Sampling Procedures 

Ground water should be sampled according t o OCD accepted 
standards or other OCD approved methods. Samples should 
be collected i n clean containers supplied by the 
laboratory which w i l l conduct the analysis or from a 
r e l i a b l e laboratory equipment supplier. Samples for 
d i f f e r e n t analyses require s p e c i f i c types of containers. 
The OCD or the laboratory can provide information on the 
types of containers required f o r sample c o l l e c t i o n . The 
fo l l o w i n g procedures are accepted by OCD as standard 
sampling procedures: 

a) Monitor wells should be purged of a minimum of 
three w e l l volumes of ground water using a clean 
b a i l e r p r i o r t o sampling t o ensure t h a t the sample 
represents the q u a l i t y of the ground water i n the 
formation and not stagnant water i n the w e l l bore. 

b) Collect samples i n appropriate sample containers 
containing the appropriate preservative f o r the 
analysis required. No bubbles or headspace should 
remain i n the sample container. 

c) Label the sample containers w i t h a unique code f o r 
each sample. 

d) Cool and store samples with cold packs or on ice. 

e) Promptly ship sample to the lab f o r analysis 
f o l l o w i n g chain of custody procedures. 

f ) A l l samples must be analyzed w i t h i n the holding 
times f o r the laboratory a n a l y t i c a l method 
specified by EPA. 

5. Ground Water Laboratory Analysis 

Samples should be analyzed f o r p o t e n t i a l ground water 
contaminants contained i n the waste stream, as defined by 
the New Mexico Water Quality Control Commission (WQCC). 
A l l ground water samples must be analyzed using EPA 
methods, or by other OCD approved methods and must be 
analyzed w i t h i n the holding time s p e c i f i e d by the method. 
Below are OCD accepted laboratory a n a l y t i c a l methods f o r 
analysis of ground water samples analyzed f o r petroleum 
re l a t e d constituents. Additional analyses may be 
required i f the impoundment has been used f o r anything 
other than petroleum based f l u i d s or produced water. 

a. A n a l y t i c a l Methods 

i . ) Benzene, Toluene, Ethylbenzene and Xylene 

EPA Method 6 02/8020 
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i i . ) Major Cations and Anions 

Various EPA or standard methods 

i i i . ) Heavy Metals 

EPA Method 6010, or; 

Various EPA 7000 series methods 

i v . ) Polynuclear Aromatic Hydrocarbons 

EPA Method 8100 

IV_, REMEDIATION 

The f o l l o w i n g discussion summarizes a l t e r n a t i v e s f o r remediation of 
contaminated s o i l and ground water as defined i n Section I I . A . and 
I I . B . A l l procedures used are t o be approved by OCD p r i o r to 
commencement of remediation a c t i v i t i e s . Separate OCD-approval fo r 
remediation i s not required i f OCD has approved a closure plan 
which includes the s i t e remediation technique f o r a particular" 
s i t e . A l l procedures which deviate from the closure plan, however, 
must be approved by OCD p r i o r to commencement of remediation 
a c t i v i t i e s . 

In l i e u of remediation, OCD may accept an evaluation of r i s k which 
demonstrates t h a t the remaining contaminants w i l l not pose a thr e a t 
to present or foreseeable b e n e f i c i a l use of fresh waters, public 
health and the environment. 

A. SOIL REMEDIATION 

When RCRA exempt or RCRA nonhazardous petroleum contaminated 
s o i l requires remediation, i t should be remediated and managed 
according to the c r i t e r i a described below or by other OCD 
approved procedures which w i l l remove, t r e a t , or i s o l a t e 
contaminants i n order to protect fresh waters, public health 
and the environment. 

1. Contaminated Soils 

Highly contaminated/saturated s o i l s and unsaturated 
contaminated s o i l s exceeding the standards described i n 
Section II.A.2.b. should be e i t h e r : 

a) Excavated from the ground u n t i l a representative 
sample from the walls and bottom of the excavation 
i s below the contaminant s p e c i f i c remediation l e v e l 
l i s t e d i n Section II.A.2.b or an alternate OCD 
approved remediation l e v e l , or; 

b) Excavated to the maximum depth and hor i z o n t a l 
extent practicable. Upon reaching t h i s l i m i t a 
sample should be taken from the walls and bottom of 
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the excavation to determine the remaining levels of 
s o i l contaminants, or; 

c) Treated i n place, as described i n Section 
IV.A.2.b.ii. - Treatment of S o i l i n Place, u n t i l a 
representative sample i s below the contaminant 
s p e c i f i c remediation l e v e l l i s t e d i n Section 
II.A.2.b, or an a l t e r n a t e OCD approved remediation 
l e v e l , or; 

d) Managed according to an OCD-approved a l t e r n a t e 
method. 

S o i l Management Options 

A l l s o i l management options must be submitted to and 
approved by OCD p r i o r t o commencement of remediation 
a c t i v i t i e s . The f o l l o w i n g i s a l i s t of options f o r 
e i t h e r on-site treatment and o f f - s i t e treatment and/or 
disposal of contaminated s o i l s : 

a. Disposal 

Excavated s o i l s may be disposed of at an o f f - s i t e 
OCD-approved f a c i l i t y . 

b. S o i l Treatment and Remediation Techniques 

i . Landfarming 

Onetime applications of contaminated s o i l s may 
be landfarmed on l o c a t i o n by spreading the 
s o i l i n an approximately s i x inch l i f t w i t h i n 
a bermed area. Only s o i l s which do not 
contain free l i q u i d s can be landfarmed. The 
s o i l s should be disced r e g u l a r l y t o enhance 
biodegradation of the contaminants. I f 
necessary, upon approval by OCD, moisture and 
n u t r i e n t s may be added to the s o i l to enhance 
aerobic biodegradation. 

In some high r i s k areas an impermeable l i n e r 
may be required to prevent leaching of 
contaminants i n t o the underlying s o i l . 

Landfarming s i t e s t h a t w i l l receive s o i l s from 
more than one l o c a t i o n are considered 
ce n t r a l i z e d s i t e s and must be approved 
separately by OCD p r i o r t o operation. 

i i . I n s i t u S o i l Treatment 

I n s i t u treatment may be accomplished using 
vapor venting, bioremediation or other OCD 
approved treatment systems. 
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i i i . Alternate Methods 

The OCD encourages alt e r n a t e methods of s o i l 
remediation including, but not l i m i t e d t o , 
a c t i v e s o i l a e r a t i o n , composting, 
bioremediation, s o l i d i f i c a t i o n , and thermal 
treatment. Use of al t e r n a t e methods must be 
approved by OCD p r i o r t o implementation. 

B. GROUND WATER REMEDIATION 

1. Remediation Requirements 

Ground water remediation a c t i v i t i e s w i l l be reviewed and 
approved by OCD on a case by case basis p r i o r to 
commencement of remedial a c t i v i t i e s . When contaminated 
ground water exceeds WQCC ground water standards, i t 
should be remediated according t o the c r i t e r i a described 
below. 

a. Free Phase Contamination 

, Free phase f l o a t i n g product should be removed from 
ground water through the use of skimming devices, 
t o t a l - f l u i d type pumps, or other OCD-approved 
methods. 

b. Dissolved Phase Contamination 

Ground water contaminated w i t h dissolved phase 
constituents i n excess of WQCC ground water 
standards can be remediated by e i t h e r removing and 
t r e a t i n g the ground water, or t r e a t i n g the ground 
water i n place. I f treated waters are to be 
disposed of onto or below the ground surface, a 
discharge plan must be submitted and approved by 
OCD. 

c. Alternate Methods 

The OCD encourages other methods of ground water 
remediation including, but not l i m i t e d t o , a i r 
sparging and bioremediation. Use of alternate 
methods must be approved OCD p r i o r t o 
implementation. 

13 



V. TERMINATION OF REMEDIAL ACTION 

Remedial action may be terminated when the c r i t e r i a described below 
have been met: 

A. SOIL 

Contaminated s o i l s r e q u i r i n g remediation should be remediated 
so th a t residual contaminant concentrations meet the 
recommended s o i l remediation l e v e l f o r a p a r t i c u l a r s i t e as 
speci f i e d i n Section II.A.2.b. Termination of remedial action 
w i l l be approved by OCD upon a demonstration of completion of 
remediation as described above. 

I f s o i l action levels cannot p r a c t i c a b l y be attained, an 
evaluation of r i s k may be performed and provided to OCD f o r 
approval showing t h a t the remaining contaminants w i l l not pose 
a t h r e a t t o present or foreseeable b e n e f i c i a l use of fresh 
water, public health and the environment. 

B. GROUND WATER 

A ground water remedial action may be terminated i f a l l 
recoverable free phase product has been removed, and the 
concentration of the remaining dissolved phase contaminants i n 
the ground water does not exceed New Mexico WQCC water q u a l i t y 
standards or background l e v e l s . Termination of remedial 
action w i l l be approved by OCD upon a demonstration of 
completion of remediation as described i n above. 

I f the water q u a l i t y standards cannot p r a c t i c a b l y be attained, 
an evaluation of r i s k may be performed and provided to OCD for 
approval showing t h a t the remaining contaminants w i l l not pose 
a t h r e a t t o present or foreseeable b e n e f i c i a l use of fresh 
waters, human health and the environment. 

VI. FINAL CLOSURE 

Upon termination of any required s o i l remedial actions (Section V.) 
an unlined surface impoundment may be closed by b a c k f i l l i n g , 
contouring t o provide drainage away from the s i t e and revegetating 
the s i t e . 

V I I . CLOSURE REPORTS 

Closure plans should provide a schedule f o r r e p o r t i n g the r e s u l t s 
of a l l closure a c t i v i t i e s . 
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Box 1980. Hcbbi. NM 
D i s t r i c t I I 

_ -)nwer OD. Aneiu, KM 81211 
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1000 Rio BmxM Rd. Aaec. NM 87410 
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I 

State of New Mexico 
Energy, Minerals and Natural Resources Department 

OIL CONSERVATION DIVISION 
P.O. Box 2088 

Santa Fe , New Mexico 87504-2088 

PIT REMEDIATION AND CLOSURE REPORT 

SUBMIT 1 COPY TO 
APPROPRIATE 
DISTRICT OFFICE 
AND 1 COPY TO 

SANTA FE OFFICE 

(Revised 3/9/94) 

[Operator: 

.Address: 

Telephone: 

• F a c i l i t y or: 
Well Name 

( L o c a t i o n : Unit or Qtr/Qtr Sec 

•Pit Type: Separator Dehydrator 

Land Type: BLM , State , Fee 

Sec County_ 

Other 

Other 

„t Location: P i t dimensions: length 
((Attach diagram) 

Reference: wellhead , other 

Footage from reference: 

width , depth 

Direc t i o n from reference: Degrees East North 
of 

West South 

i 

>epth To Ground Water: 
( V e r t i c a l d is tance from 
:ontaminants to seasonal 
ligh water e levat ion of 

ground water) 

e l lhead Protect ion Area: 
(Less than 200 feet from a pr iva te 
omestic water source, or; l e s s than 
000 feet from a l l other water sources) 

Less than 50 fee t 
50 feet to 99 f ee t 
Greater than 100 feet 

Yes 
No 

(20 
(10 
(0 

points) 
points) 
Points) 

(20 points) 
(0 points) 

-stance To Surface water: 
(Horizontal distance to perennia l 
l a k e s , ponds, r i v e r s , streams, creeks , 
i r r i g a t i o n canals and d i tches ) 

Less than 200 fee t (20 points) 
200 feet to 1000 feet (10 points) 
Greater than 1000 feet (0 points) 

RANKING SCORE (TOTAL POINTS): 



I 

p ate Remediation Started: Date Completed: 

^mediat ion Method: Excavation 
B( Check a l l appropriate 
sections) Landfarmed 

Approx. cubic yards _ 

I n s i t u Bioremediation 

r 

Other 

temediation Locat ion: 
( i e . landfarmed onsi te , 
lame and loca t ion of 
j f f s i t e f a c i l i t y ) 

Onsite O f f s i t e 

eneral Description Of Remedial Action: 

r ound Water Encountered: No Yes Depth_ 

Pinal P i t : 

(losure Sampling: 
i f m u l t i p l e samples, 
t tach sample resul t s 

and diagram of sample 
Joca t ions and depths) 

Sample lo c a t i o n 

Sample depth 

Sample date Sample time 

I 
I 
I 
I 

Sample Results 

Benzene(ppm) 

Total BTEX(ppm) 

Fie l d headspace(ppm) 

TPH 

round Water Sample: Yes No ( I f yes, attach sample re s u l t s ) 

I 
I 

JEREBY CERTIFY THAT THE INFORMATION ABOVE IS TRUE AND COMPLETE TO THE BEST 
F MY KNOWLEDGE AND BELIEF 

ATE 

SIGNATURE 
PRINTED NAME 
MD TITLE 
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B R O W N A N D 0 ., _ . 
C A L D W E L L S o " Boring: 

Project Name: BJ-Artesia/NE Septic System 

B-1 

Project Number: 2988-25 Sheet of 

Project Location: Artesia, New Mexico Logged By: T. Jenkins Approved: T. Jenkins 

Drilling Contractor: Harrison Drilling Date Started: 11/14/95 Date Finished: 11/14/95 

Drilling Equipment: NA Driller: Harrison Drilling 
Total Boring 
Depth: (feet) 21.0 

Depth to Static 
Water: (feet) 

Drilling Method: Hollow Stem Auger Borehole Diameter: 3.25" TOC Elevation: Ground Elevation: NA 

Sampling Method: Split Spoon 
Diameter and Type 
of Well Casing: NA 

Comments: Center of septic system drain field. 
Slot Size: NA Filter Material: NA 

Comments: Center of septic system drain field. 

Development Method: NA 

•s 
a. 

'3 
C/3 

o 
C/3 
D 

Description 

60 

.5 
u 
06 

Q 
o 1* 
co 

1 

Soil Boring 
Remarks 

GC FILL-brown sandy clay w/ small gravei(GC) 

GM 

10-

12-

14-

1 6 -

18-

2 0 -

SILTY CLAY-some sand & small gravel(GM) 
white to tan 

o.o 

o.o 

0.0 

o.o 

3.5 

CLAY-interbedded white silty clay(CL) 

-gravel layer 

End of boring at 21.0 feet. 

2.4 

0.5 

dry; no odor; no staining 

slightly moist; no odor; no 
staining 

moist; no odor; no staining 

moist; very slight odor; strange 
spotted staing 

moist; silty clay; no staining 



B R O W N A N D _ .. _ . 
C A L D W E L L S o " Boring: 

Project Name: BJ-Artesia/NE Septic System 

B-2 

Project Number: 2988-25 Sheet of 

Project Location: Artesia, New Mexico Logged By: T . Jenkins Approved: T. Jenkins 

Drilling Contractor: Harrison Drilling Date Started: 11/14/95 Date Finished: 11/14/95 

Drilling Equipment: NA Driller: Harrison Drilling 
Total Boring 
Depth: (feet) 20.0 

Depth to Static 
Water: (feet) 

Drilling Method: Hollow Stem Auger Borehole Diameter: 3.25" TOC Elevation: NA Ground Elevation: NA 

Sampling Method: Split Spoon 
Diameter and Type 
of Well Casing: NA 

Comments: 10' South of drain field boundary. 
Slot Size: NA Filter Material: NA 

Comments: 10' South of drain field boundary. 

Development Method: NA 

•5 

Description 
Soil Boring 
Remarks 

SW FILL 1-sand w/ small gravel(GW) 

FILL 2-sandy clay w/ small gravel(GC) 

o.o 

o.o 

o.o 

CL SILTY CLAY-w/ silt(CL) 

6 -

o.o 

10-

12-

14-

16-

18-

20-

0.0 

SC SANDY CLAY- w/ silt(SC) 

0.0 

End of boring at 20.0 feet. 

dry; no odor; no staining 

slightly moist; no odor; no 
staining 

moist; no odor; no staing 



B R O W N A N D _ .. „ . 
C A L D W E L L S o » Boring: 

Project Name: BJ-Artesia/NE Septic System 

B-3 

Project Number: 2988-25 Sheet 1 of 

Project Location: Artesia, New Mexico Logged By: T. Jenkins Approved: T . Jenkins 

Drilling Contractor: Harrison Drilling Date Started: 11/14/95 Date Finished: 11/14/95 

Drilling Equipment: NA Driller: Harrison Drilling 
Total Boring 
Depth: (feet) 32.0 

Depth to Static 
Water: (feet) 25.0 

Drilling Method: Hollow Stem Auger Borehole Diameter: 3.25" TOC Elevation: NA Ground Elevation: NA 

Sampling Method: Split Spoon 
Diameter and Type 
of Well Casing: NA 

Comments: East of septic system drain field. 
Slot Size: NA Filter Material: NA 

Comments: East of septic system drain field. 

Development Method: NA 

•s 
o. 

CL >> 
H 
'3 co 
t_» 
co 
D 

Description Q 

co 

Soil Boring 
Remarks 

GC FILL-brown sandy clay w/ small gravel(GC) 

2 -

4 -

6-

8-

10-

12 -

14-

16-

18-

20-

22-

24-

26-

2 8 -

3 0 -

32-

GM SANDY/SILTY CLAY-w/ small gravel(GC) 

0.0 

o.o 

0.0 

0.0 

o.o 

CL SILTY CLAY(CL) 
-reddishish in color, w/ some sand 

-Approximate GW level measured after 
augers were removed 

o.o 

o.o 

o.o 

End of boring at 32.0 feet. 

dry; no odor; no staining 

slightly moist; no odor; no 
staining 

slightly moist; no odor; no 
staining 

moist; no odor; no staining 

moist; no odor; no staining 

moist; no odor; no staining 
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REPORT OF: 

REPORT TO: 

PROJECT NAME: 

PROJECT NUMBER: 

Environmental Laboratories 
Bethany Tech Center • Suite 190 
400 W. Bethany Rd. * Allen, Texas 75013 

November 21, 1995 

Soil Analysis 

Mr. Tim Jenkins 
Brown & Caldwell 
1415 Louisiana St., Suite 2500 
Houston, Texas 77002 

BJ Services - Artesia Septic 
2401 Sivley 
Artesia, NM 
2988-06 

SAMPLE I.D.: See Below 

SAMPLE DATE: 
SAMPLE TIME: 
SAMPLE RECEIVED: 
TIME RECEIVED: 
SAMPLE COLLECTED BY: 

November 14, 1995 
See Below 
November 17, 1995 
9:30AM 
Tim Jenkins - Customer 

SAMPLE NUMBER: See Below 

RESULTS: 

Sample Sample Sample TPH Benzene Toluene Ethyl Benzene Xylene 
Number I.D. Time (mq/kq) (mq/kq) (mq/kq) (mq/kq) (mq/kq) 

54046 B-3; 15-17' 8:30AM 60 <0.010 <0.010 <0.010 <0.030 
Detection Limits 10 0.010 0.010 0.010 0.030 
54047 B -3; 20-22' 9:00AM 150 <0.010 <0.010 <0.010 <0.030 
Detection Limits 20 0.010 0.010 0.010 0.030 
54048 B -3; 30-32' 9:30AM 46 <0.010 <0.010 0.026 0.123 
54049 B - 1 ; 8-10' 11:25AM 17 <0.010 <0.010 <0.010 <0.030 
54050 B-1 ; 13-15' 11:35AM <10 <0.010 <0.010 <0.010 <0.030 
54051 B - 1 ; 20-21' 12:05PM 87 <0.010 <0.010 <0.010 <0.030 
54052 B -2; 8-10' 2:45PM 37 <0.010 <0.010 <0.010 <0.030 
54053 B-2; 13-15' 2:55PM 26 <0.010 <0.010 <0.010 <0.030 
54054 B-2; 18-20' 3:10PM 15 <0.010 <0.010 <0.010 <0.030 
Detection Limits 10 0.010 0.010 0.010 0.030 

Quality Control Information 

Parameter 

TPH Extraction 
TPH 

Sample 
Preservation 

Cool to 4°C 

EPA 
Method 

3550 
418.1 

C.V.% 

2.7 

Standard Spike Date of 
Deviation Recovery % Analyses 

± 4.95 92 
11/17/95 
11/20/95 

Analyst 

M. McGaugh 
S. Freeman 

Local : (214)727-1123 Long Distance: (800) 228-ERM) FAX: (214)727-1175 
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SAMPLE NUMBERS: 54046-54054 

Quality Control Information (Continued) 

Sample EPA Standard Spike Date of 
Parameter Preservation Method C.V.% Deviation Recoverv % Analvses Analyst 

Sample Numbers: 54046 
Benzene Cool to 4°C 8020 1.0 ± 0.0004 130 11/18/95 K. Richmond 
Toluene Cool to 4°C 8020 0.3 ± 0.0001 108 11/18/95 K. Richmond 
Ethyl Benzene Cool to 4°C 8020 1.7 0.0006 117 11/18/95 K. Richmond 
Xylene Cool to 4°C 8020 5.6 ± 0.0022 128 11/18/95 K. Richmond 
Sample Numbers: 54047-54050 
Benzene Cool to 4°C 8020 5.0 ± 0.0020 129 11/18/95 K. Richmond 
Toluene Cool to 4°C 8020 2.2 ± 0.0007 108 11/18/95 K. Richmond 
Ethyl Benzene Cool to 4°C 8020 1.8 0.0006 109 11/18/95 K. Richmond 
Xylene Cool to 4°C 8020 4.5 ± 0.0016 122 11/18/95 K.; Richmond 
Sample Numbers: 54051-54054 
Benzene Cool to 4°C 8020 0.3 ± 0.0001 119 11/20/95 K. Richmond 
Toluene Cool to 4°C 8020 1.5 ± 0.0005 111 11/20/95 K. Richmond 
Ethyl Benzene Cool to 4°C 8020 1.0 ± 0.0004 114 11/20/95 K. Richmond 
Xylene Cool to 4°C 8020 2.1 ± 0.0008 119 11/20/95 K. Richmond 
Sample Number: 54046 
Surrogates: 

Bromofluorobenzene N/A N/A 98 
Sample Number: 54047 
Surrogates: 

Bromofluorobenzene N/A N/A 97 
Sample Number: 54048 
Surrogates: 

Bromofluorobenzene N/A N/A 125 
Sample Number: 54049 
Surrogates: 

Bromofluorobenzene N/A N/A 82 
Sample Number: 54050 
Surrogates: 

Bromofluorobenzene N/A N/A 94 
Sample Number: 54051 
Surrogates: 

Bromofluorobenzene N/A N/A 86 
Sample Number: 54052 
Surrogates: 

Bromofluorobenzene N/A N/A 85 
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Page 3 
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SAMPLE NUMBERS: 54046-54054 

Parameter 
Sample 
Preservation 

Sample Number: 54053 
Surrogates: 

Bromofluorobenzene 
Sample Number: 54054 
Surrogates: 

Bromofluorobenzene 

Qual i ty Contro l Informat ion (Cont inued) 

EPA Standard Spike Date of 
Method C.V.% Deviation Recovery % Analyses Analyst 

N/A 

N/A 

N/A 

N/A 

94 

105 

Respectfully submitted, 

Kendall K. Brown 
President 

Prepared By Shelly Pope^* , 
Reviewed By Shelly WeemsVl/ 
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December 4,1995 

REPORT OF: Soil Analysis 

REPORT TO: Mr. Tim Jenkins • •''';?••>.';!' 
Brown & Caldwell •. 
1415 Louisiana St., Suite 2500 
Houston, Texas 77002 - v.-. [ : - • • , : ' '•.••'•:'Sf^j. 

PROJECT NAME: BJ Services - Artesia Septic 
2401 Sivley 
Artesia, NM 

PROJECT NUMBER: 2988-06 

SAMPLE I.D.: B-1; 13-15'* .., 

SAMPLE DATE: November 14,1995 
SAMPLE TIME: 11:35AM 
SAMPLE RECEIVED: November 17,1995 
TIME RECEIVED: 930AM 
SAMPLE COLLECTED BY: Tim Jenkins - Customer * 

SAMPLE NUMBER: 54050 

RESULTS: F ^ 
' • *" " 1 

Regulatory Detection Observed 

... -*r ̂• Parameter Limits Limits Concentration 

IGNITABILITY • " Flashpoint >60°C (140°F) 0.5°C 

CORROSIVITY 
pH pH ^ 2.0 pH units 0.1 units 7.8 units 

pH £12.5 pH units • -V.--..-. : 

REACTIVITY 
<1.0 (D : "' . ̂•'--'̂""•* Cyanides, mg/kg <250 1.0 <1.0 (D 

Sulfides, mg/kg <500 4.0 <4.0 

TCLP METALS 
Arsenic, mg/l <5.0 0.20 <0.20 
Barium, mg/l <100.0 0.05 0.44 
Cadmium, mg/l <1.0 0.04 <0.04 
Chromium, mg/l <5.0 0.05 <0.05 
Lead, mg/l <5.0 0.10 <0.10 
Mercury, mg/l <0.2 0.004 <0.004 
Selenium, mg/l <1.0 0.15 <0.15 
Silver, mg/l <5.0 0.07 <0.07 

Local: (214)727-1123 Long Distance: (800) 228-ERMI FAX: (214)727-1175 
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Mr. Tim Jenkins 
Page 2 
December 4,1995 

SAMPLE NUMBER: 

Parameter 

Benzene, mg/l 
Carbon tetrachloride, mg/j 
Chlorobenzene, mg/l 
Chloroform, mg/l 
1,4-Dichlorobenzene, mg/l 
1,2^Dichloroethane, mg/l 
1,1-Dichloroethylene, mg/l 
Methyl ethyl ketone, mg/l 
Tetrachloroethylene, mg/l " 
Trichloroethylene, mg/l 
Vinyl chloride, mg/l 

2,4-Dinitrotoluene, mg/l 
OrCresol, mg/l 
m-Cresol, mg/l 
p-Cresol, mg/l 
Cresol, mg/l 
Hexachlorobenzene, mg/l 
Hexachlorobutadiene, mg/l 
Hexachloroethane, mg/l 
Nitrobenzene, mg/l 
Pentachlorophenol, mg/l 
Pyridine, mg/l 
2.4.5- Trichlorophenol, mg/l 
2.4.6- Trichlorophenol, mg/l 

Parameter 

Ignitability 
Corrosivity 
Reactivity 

Cyanides 
Sulfides 

Sample 
Preservation 

None Required 
None Required 

None Required 
None Required 

54050 

Regulatory 
Limits 

Detection 
Limits 

TCLP VOLATILE ORGANICS 

1 1 * . f 

"KM 

Observed 
Concent ra t ion . 

<0.5 0.003 <0.003 
<0.5 0.003 <0.003 

<100.0 0.003 <0.003 
<6.0 0.003 <0.003 
<7,5 0.003 <0.003 
<0.5 0.003 <0.003 
<0.7 0.003 <0.003 

<200.0 0.010 <0.010 
<0.7 0.003 <0.t)03 
<0.5 ' 0.003 • <0.003 
<0.2 0-005 <0.005 

TCLP SEMIVOLATILES 
<0.13 0.003 <0.003 

<20o;o 0.003 <0.003 
<200.0 0.003 <0.003 
<200.0 0.003 <0.003 
<200.0 0.003 <0.003 

<0.13 0.003 <0.003 
<0.5 0.003 <0.003 
<C.O 0.003 <0.003 
<2.0 0.003 v <0.003 

<100.0 0.003 <0.003 
<5.0 0:003 <0.003 

<400.0 0.003 <0.003 
<2.0 0.003 <0.003 

Quality Control Information 

EPA (?) Standard Spike Date of Time of 
Method C.Y.% Deviation Recoverv% Analyses Analyses A 

n 

• '''4)^"' ̂ 'w.*-̂ '**' • •1 ••• 

- V -

! 
- v » 1 

7.1.2.2 N/A 
9045 0.0 

7.3.3.2 0.0 
7.3.4.2 0.0 + 

N/A 
0.00 

0.00 
0.00 

N/A 
N/A 

24 
97 

11/27/95 
11/27/95 

11/27/95 
11/27/95 

3:00PM 
3:30PM 

11:00AM 
11:00AM 

Analyst 

M. McGaugh 
M. McGaugh 

S. Freeman 
S. Freeman 
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SAMPLE NUMBER: ' 54050 

Quality Control Information (Continued) 

Sample EPA (2) : Standard Spike Date of Time of 
Parameter Preservation Method C.V.% Deviation Recoverv% Analyses Analyses Anajysi 

TCLP Metals 
Extraction 1311 11/21/95 1:30PM D. Bernhard 
Metals Digestion -ICP 3010 11/22/95 10:00AM J. Marconi 
Metals Digestion -Mercury 7470 11/22/95 10:00AM D. Bernhard 

Arsenic Cool to 4°C 6010 1.5 :±\ 0.01 97 11/22/95 2:57PM D. Bernhard 
Barium Cool to 4°C 6010 0.4 0.004 90 11/22/95 237PM D.!Bemhard 
Cadmium Cool to 4°C 6010 0.5 ± 0.005 91 11/22/95 2:57PM D. Bernhard 
Chromium Cool to 4°C 6010 0.1 0.001 93 11/22/95 2:57PM D. Bernhard 
Lead Cool to 4°C 6010 ' 0.5 ±: 0.005 98 11/22/95 2:57PM D. Bernhard 
Mercury Cool to 4°C 7470 0.4 ± 0.0004 99 11/22/95 3:18PM D. Bernhard 
Selenium C6olto4°C 6010 2.3 + :: 

0.02 95 11/22/95 2:57PM D. Bernhard 
Silver Cool to 4°C 6010 0.6 0.002 94 11/22/95 2:57PM D.:Bemhard 

TCLP Volatiles Cool to 4°C . 8260 11/22/95 12:26PM K y Richmond 
ZHE Extraction 1311 11/21/95 2:10PM K. Richmond 
Matrix Spikes: 

• . .-
: Benzene 2.84 ± 0.643 113 

Carbon Tetrachloride 0.48 ±. 0.106 111 
Chlorobenzene 1.67 0.368 110 
Chloroform 0.49 ± 0.099 102 
1,4-Dichlorobenzene 3.41 ±- 0.672 99 
1,2-Dichloroethane 0.52 +• 0.120 115 
1,1-Dichloroethylene 1.24 ±. 0.290 117 
Methyl ethyl ketone 2.84 + -0.580 102 

• Tetrachloroethylene 0.28 ±: 0.057 101 
Trichloroethylene 0.30 0.064 107 •' ' ':. • .'. '".V---
Vinyl chloride 15.21 ± 2.920 96 

Surrogates: 
Fluorobenzene N/A N/A 98 
Toluene-do N/A N/A 110 
Bromofluorobenzene N/A N/A 103 

TCLP 
Semivolatiles Coolto4°C 8270 12/02/95 1:07AM Y.U 
Extraction 1311 11/21/95 1:30PM D. Bernhard 
Liquid-Liquid Extraction 3510 11/22/95 11:50AM E. Boateng 

I 
I 

) 
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Sample 
Preservation 

54050 

Quality Control Information (Continued) 

EPA (2) 

TCLP 
Semivolatiles Cool to 4°C 
Matrix Spikes: 

o-Cresol -
m-Cresol & p-Cresol 
2.4.5- Trichlorophenol 
2.4.6- Trichlorophenol 
Pentachlorophenol 
1,4-Dichlorobenzene 
2,4,-Dlnitrotoluene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Nitrobenzene 
Pyridine 

Surrogates: 
2-Ruorophenol 
Phenol-d5 
Nitrobenzene-ds 
2-Fluorobiphenyl 
2,4,6-Tribromophenol 
Terphenyl-d^4 

Method C.V.% 

8270 

Standard 
Deviation 

Spike 
Recoverv% 

17.7 ± .15.91 112 
18.3 +-22.30 93 
32.1 ± 26.23 - 92 
26.8 ±,26.94 , 127 
18.4 ± 22.63 83 
5,6 ± - 6.51 70 
5.8 ±" 6.22 89 
5.6 ± 7.92 66 
1.4 ± 1.63 71 
4.0 ± ' . 4.41 66 
3.0 ± 3.55 ' 115 

14.2 ± . 7.52 98 

N/A N/A 59 
N/A N/A 32 
N/A N/A 36 
N/A N/A 52 
N/A N/A 54-
N/A N/A 63 

Date of 
Analyses 

Time of 
Analyses Analvst 

12/02/95 1:07AM Y.U 

Using the criteria of Ignitability, Reactivity, Corrosivity, Metals, Volatile and Semivolatile Toxicity 
characteristics, this sample of waste is not hazardous. 

Not ignitable using the criteria applied for not a liquid sample. (Section 7.1.2.2) 



Mr. Tim Jenkins 
Page 5 
December 4, 1995 

SAMPLE NUMBER: 54050 

(1) < = Less than Detection Limit. 

(2) EPA. 1986. Test Methods for Evaluating Solid Waste. SW-846, 3rd Edition. 

Prepared By Shelly Weems, 
Reviewed By Shelly Pope 

I 
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I 

Respectfully submitted, 

Kendall K. Brown 
President 
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C. L. SMITH 
Manager, Safety & Environmental 

Tel 713-363-7525 
Fax 713-363-7595 

September 11, 1995 

Mark Ashley 
New Mexico Energy, Minerals and Natural Resources Department 
Oil Conservation Division 
2040 S. Pacheco 
Santa Fe, N M 87505 

Re: Closure Plan for the Septic System 
BJ Services Facility, Artesia, N M 

Dear Mr. Ashley: 

Enclosed for your review and approval is the closure plan for the septic system at the 
referenced facility, required by the OCD as part of BJ Services discharge plan GW-190. 

If you have any questions concerning the plan, please call me at 713-363-7500. 

Sincerely, 

C. L. Smith 

RB/mkd 

Enclosure 

BJ Services Company, U.S.A. • 8701 New Trails Drive, The Woodlands, TX 77381 • Office: (713) 363-7500 
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CLOSURE PLAN FOR THE SEPTIC SYSTEM 
BJ SERVICES FACILITY IN ARTESIA, NEW MEXICO 

INTRODUCTION 

In accordance with the requirements of discharge plan GW-190 for the BJ Services 
Facility in Artesia, New Mexico, BJ Services has developed this closure plan for the 
existing septic system for OCD approval. The Artesia facility is located in Eddy County, 
in the SE/4 SE/4, Section 32, Township 16 South, Range 26 East. The facility address is 
2401 Sivley, Artesia, New Mexico, 88210. A site location and plan map are attached as 
Figures 1 and 2, respectively. 

The septic system received wastewater from the floor drains in the truck maintenance 
area, an oil/water separator at the truck wash area and from sanitary wastewater sources 
such as sinks, showers and restrooms. BJ Services plans to keep the septic system in 
ŝervice only for the above-mentioned sanitary wastewater sources, pending the results of 
the closure activities. 

This closure plan is prepared in accordance with a guidance document prepared by the 
OCD entitled Unlined Surface Impoundment Closure Guidelines (February 1993). In 
accordance with that guidance document, this closure plan contains the following 
elements: 

• The procedures that will be used to conduct a soil and groundwater assessment 
and the circumstances under which a groundwater assessment will be conducted. 

• The procedures that will be used to manage, remediate, or dispose of 
contaminated soil and groundwater. 

• Reporting procedures that will be used to document the closure activities and 
obtain approval for final closure from the OCD. 

B R O W N AND C A L D W E L L 1 



SITE ASSESSMENT 

BJ Services will perform a site assessment to determine the extent to which site 
soils/groundwater may have been impacted by operation of the septic system. The results 
of the site assessment will be used for evaluating the need for remediation and the type of 
closure best suited for the site. The site assessment will determine general site 
characteristics, soil/waste characteristics and groundwater quality. 

General Site Characteristics 

^BJ Services will determine the depth to groundwater, defined as the vertical distance from 
Nhe lowermost contaminants to the seasonal high water elevation of the groundwater. 
Depth to groundwater will be determined by reviewing reports of previous groundwater 
investigations at the site and regional and local groundwater reports published by state 
and federal agencies such as the USGS and the New Mexico Bureau of Mines and 
Mineral Resources. Information on groundwater quality will also be researched through 

Slocal and state agencies. The depth of the lowermost contaminants will be determined 
--from soil borings drilled as part of the site assessment. 

/ 

BJ Services will determine the proximity of drinking water sources by performing a 
search of water wells within a one mile radius of the facility. The search will provide 
information (as available) such as the distance from the site to each well, well depth, 
water quality data and the purpose of the well. BJ Services will locate other drinking 
water sources such as lakes, springs or rivers by contacting the city water department of 
nearby municipalities. 

The distance to nearby downgradient surface water bodies will be determined by review 
of a USGS topographic map for the area. Surface water bodies include rivers, creeks, 
ponds, lakes, irrigation canals and ditches. Site drainage patterns and off-site receptors of 
surface drainage will be determined from field observations and discussions with site 
personnel. 

Soil/Waste Characteristics 

BJ Services will test the soils/wastes within and beneath the septic system to evaluate the 
nature and extent of contamination. BJ Services will drill soil borings at the locations 

> indicated in Figure 3. Groundwater flow direction is east-southeast, determined from 
^wells previously installed at the site. The two borings located outside of the septic system 
boundary are downgradient. BJ Services may confirm groundwater flow direction prior 
to drilling by measuring water levels in the existing wells. The boring locations may be 
slightly field adjusted based on the measured flow direction. 

Soil borings will be drilled to a depth of 5 feet below the deepest depth at which 
^ contamination is detected by observations (staining) and headspace analysis for organic 

B R O W N AND C A L D W E L L 2 



vapors by a photoionization or flame ionization device. Headspace analysis will be 
performed in accordance with the procedures outlined in the OCD guidance document. If 
signs of contamination are evident in the borings indicated in Figure 3, additional borings 
may be drilled, upon approval of BJ Services, by stepping out from these locations. The 
number and locations of the additional borings will be based on field observations and 
discussions with BJ Services personnel. 

Soil samples will be visually classified according to the OCD guidance document as 
highly contaminated/saturated soils or unsaturated contaminated soils. Highly 
contaminated/saturated soils contain observable free petroleum hydrocarbons or 
immiscible phases and gross staining. The immiscible phase may range .from a free 
hydrocarbon to a sheen on any associated aqueous phase. Unsaturated contaminated soils 
are those that are not highly contaminated as described above, but contain measurable 
concentrations of contaminants. 

Samples from each boring will be collected continuously for fhe first six feet and then 
every five feet in two foot sample intervals, starting at the surface and ending five feet 
below the deepest depth at which contamination is detected (0-2 ft, 2-4 ft, 4-6 ft, 8-10 ft, 
13-15 ft, etc.). Three samples from each boring will be sent to an off-site laboratory for 
analysis: 'the depth at which the highest organic vapor concentration is measured, the 
deepest location at which organic vapors are detected above background concentration, 

5 and from five feet below the deepest sample in which organic vapors are detected. All 
^borings will be grouted to the surface upon completion with a cement/bentonite slurry. 

All samples will be collected with decontaminated sampling equipment, placed in labeled 
jars, and shipped on ice overnight using chain of custody procedures to the off-site 
laboratory. Decontamination fluids (non-toxic degreasers and water) will be collected 
and decanted into the washbay oil/water separator for subsequent disposal in the septic 
system. Decontamination solids and drill cuttings will be placed near the septic system 
on plastic and covered, pending the results of sample analysis. Final disposal of the 
solids will be determined as part of the remedial evaluation included in the site 
assessment report. 

The samples will be analyzed for BTEX by EPA Method 8020 and TPH by EPA Method 
418.1. Also, a sample from the boring drilled within the septic system boundary will be 
analyzed for RCRA hazardous waste characteristics (TCLP analysis for pesticides and 
herbicides will not be performed as these chemicals were not used at the site). This 
RCRA sample will be chosen based on visual staining and the highest organic vapor 
measurements. 

Groundwater Quality 

groundwater sample will be collected if the borings are drilled into saturated soil. The 
groundwater samples will be collected from the boring by inserting a section of screened 
PVC pipe into the hollow stem auger used to drill the boring and placing sand between 

B R O W N AND C A L D W E L L 3 



the screen and the auger. The auger will then be lifted above the bottom of the boring to 
allow water to collect in the screened pipe. The boring will be purged by bailing and 
discarding the water in the screened pipe three times. A sample will then be collected 
from inside the screened PVC pipe with a disposable bailer. 

^ Groundwater wells will be installed as a second phase of the investigation only if the 
")analysis of the groundwater samples indicated contamination, or if free product is 
^observed i n the groundwater sample. If required, BJ Services will include a plan for 

installing the wells and performing additional groundwater investigation in the site 
assessment report prepared after receiving analytical results of the initial soil/groundwater 
investigation. 

The groundwater samples, if any, will be analyzed for BTEX by EPA Method 8020, TPH 
by EPA 418.1, and total dissolved solids by EPA Method 160.1. 

i 
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SITE ASSESSMENT REPORT 

YThe field procedures and analytical results will be presented in a site assessment report to 
vthe OCD within 30 days of receiving analytical results. The sample results will be used to 

determine a ranking score, according to the OCD closure guidance document. B J Services 
' will present the ranking score in the site assessment report and propose further activities, 

such as additional investigation of groundwater or soil remediation, if needed. 

The ranking score will establish the OCD recommended cleanup level for TPH in soil 
(100-5000 ppm). Benzene concentrations in soil exceeding 10 ppm and total BTEX 
concentrations in soil exceeding 50 ppm may require remediation. If the site assessment 
indicates additional investigation or remediation is not necessary, the report will propose 
no further action and B J Services will request approval for final closure of the site. 
BJ Services may propose alternate cleanup levels for OCD approval or propose no further 
action by conducting a risk-based evaluation of the site assessment data. 

If remediation is necessary, feasible cleanup alternatives will be presented in the site 
assessment report. Alternatives include excavation and off-site disposal, landfarming or 
other in-situ treatment such as vapor sparging or bioremediation. BJ Services will not 
commence remediation until the OCD has reviewed and approved the recommended 
cleanup alternatives. A final closure report documenting closure activities and 
remediated soil contaminant concentrations would be prepared for OCD approval 
following any required site remediation. 

B R O W N AND C A L D W E L L 5 
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B R O W N AND 
C A L D W E L L 

March 17, 1994 

Ms. Kathy Brown 
State of New Mexico 
Energy, Minerals, and Natural Resources Dept. 
Oil Conservation Division 
Post Office Box 2088 
State Land Office Building 
Santa Fe, New Mexico 87504 19-1149-10 

Subject: The Western Company of North America 
Artesia, New Mexico Facility 
January 1994 Monitoring Well Sampling Event 

Dear Ms. Brown: 

On January 28, 1994, Brown and Caldwell conducted a groundwater monitoring well sampling 
event at The Western Company of North America (Western) facility located in Artesia, New 
Mexico. The sampling event was conducted in accordance with the State of New Mexico Oil 
Conservation Division (OCD) letter dated July 1, 1993. The following is a description of the 
activities conducted during this sampling event. 

Prior to purging each monitoring well, the depth to groundwater was measured to the nearest 0.01 
foot and recorded. A cumulative table of groundwater elevation data is presented in Enclosure 
1, Table 1. The groundwater elevation data was used to calculate well purge volumes, as well 
as, to estimate groundwater gradient and flow direction. The groundwater flow direction in the 
vicinity of the monitoring wells continues to be generally west-southwest. Typical groundwater 
elevation is approximately 2.5 to 3.0 feet lower than measured in July 1993. Based on the 
current measurements, groundwater gradient is estimated to be approximately 0.02 feet per foot. 
A groundwater gradient and flow direction map is presented as Figure 1, Enclosure 1. 

After depth to groundwater measurements were taken, each monitoring well was purged using 

This report was prepared in accordance with the standards of the environmental consulting industry at the time it was 
prepared. It should not be relied upon by parties other than those for whom it was prepared, and then only to the extent 
of the scope of work which was authorized. This report does not guarantee that no additional environmental 
contamination beyond that described in this report exists at the site. 

Environmental Engineering And Consulting • Analytical Services 

1415 LOUISIANA. SUITE 2 5 0 0, HOUSTON, TX 7 7 0 0 2 
( 7 1 3 ) 7 5 9 - 0 9 9 9 FAX ( 7 1 3 ) 7 5 9 • 0 9 5 2 



Ms. Kathy Brown 
March 17, 1994 
Page 2 

a 2-inch-diameter submersible pump. During the purging of each monitoring well, 
measurements were made of the pH, temperature, and specific conductivity of the purged 
groundwater. These measurements were taken at approximately one-half well volume intervals. 
Two consecutive measurements within five percent (for each of the three parameters) was used 
to indicated that groundwater parameters had stabilized. 

The groundwater parameters in monitoring wells MW-1, MW-2, and MW-3 stabilized when 
approximately two well volumes had been removed; however, at least three well volumes were 
removed from these monitoring wells. Monitoring well MW-4 purged dry after approximately 
one and one-half well volumes were removed. After purging activities were completed, each 
monitoring well was allowed to recover to near static water level and a groundwater sample was 
obtained from each monitoring well. 

Groundwater samples were obtained by lowering a stainless steel sampling bailer into the well. 
Samples were placed in laboratory-cleaned glass sample containers and sealed with Teflon-lined 
lids. The groundwater samples were labelled, placed on ice, and taken by Brown and Caldwell 
personnel to Inchcape TestingYNDRC Laboratories in Richardson, Texas using chain of custody 
procedures. 

Purging and sampling equipment used by Brown and Caldwell was cleaned prior to each use by 
washing with a laboratory grade detergent, rinsing with tap water, and then rinsing with distilled 
water. Purged water and excess water generated by equipment cleaning operations was placed 
in the on-site waste collection system for treatment and disposal by Western. 

Groundwater samples collected during this sampling event were analyzed for benzene, toluene, 
ethyl benzene, and xylenes (BTEX) by EPA Method 8020 and polynuclear aromatic hydrocarbons 
(PAHs) by EPA Method 8100. 

Benzene concentrations were reported in the groundwater samples from monitoring wells MW-1, 
at 1.8 micrograms per liter (ug/L), and MW-4 at 9.4 ug/L. Total benzene, toluene, ethylbenzene, 
and xylenes (BTEX) was reported in groundwater samples from each monitoring well. 
Concentrations of total BTEX ranged from 1.1 ug/L in MW-3 to 54.6 ug/L in MW-1. The 
reported concentrations are below the regulatory limits for groundwater established by the New 
Mexico Water Quality Control Commission (WQCC), published in the State of New Mexico-
Energy, Minerals, and Natural Resources Department, Oil Conservation Division's 
"Environmental Regulations." Laboratory analytical reports indicated that all PAH analytes were 

Use or disclosure of data contained on this sheet is subject to the restriction specified at the beginning of this document. 
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Page 3 

below laboratory detection limits. A Summary of Analytical Results for Groundwater Samples 
is included as Table 2, Enclosure 1. The laboratory analytical reports and chain of custody 
records are included as Enclosure 2. 

The concentration of benzene detected in the sample obtained from MW-1 is near the WQCC 
standard. Concentrations of other BTEX constituents above the laboratory detection limits were 
identified in the other existing monitoring wells. Consequently, Brown and Caldwell recommends 
that another sampling event be conducted in July 1994. Since no PAH analytes above the 
laboratory detection limits were identified, Brown and Caldwell recommends that analysis of 
future groundwater samples be limited to BTEX constituents by EPA Method 8020 only. 

If you have any questions or require additional information, please call me or Lynn Wright at 
(713) 759-0999. 

Very truly yours, 
BROWN AND CALDWELL 

Jackie (Jack) Cooper, Jr. 
Geologist 

JLC:lms 
Enclosures (2) 

cc: Mr. Phillip Box, The Western Company of North America 

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



I 
I 
1 
I 
I 
I 
I 
I 
I 
I ENCLOSURE 1 

I 
I 
I 
I 
I 
I 
I 
I 
I 



TABLE 1 

THE WESTERN COMPANY OF NORTH AMERICA 
ARTESIA, NEW MEXICO 

Well Number and Top of Casing Depth to Water Groundwater 
Date Elevation (feet) Elevation 

MW-1 
April 21, 1993 95.82 12.74 83.08 
July 18, 1993 95.82 12.74 83.35 
January 28, 1994 95.82 15.41 80.41 

MW-2 
April 21, 1993 96.40 13.70 82.70 
July 18, 1993 96.40 13.35 83.05 
January 28, 1994 96.40 16.24 80.16 

MW-3 
April 21, 1993 96.09 14.53 81.56 
July 18, 1993 96.09 14.22 81.87 
January 28, 1994 96.09 16.79 79.30 

MW-4 
April 21, 1993 96.07 13.05 83.02 
July 18, 1993 96.07 12.08 83.99 
January 28, 1994 96.07 15.22 80.85 
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TABLE 2 
Summary of Selected Laboratory 

Analyses For Groundwater Samples 
The Western Company of North America 

Artesia, New Mexico 

Laboratory Analysis Well Number 

MW-1 MW-2 MW-3 MW-4 

Volatile Organics 
EPA Method 8020 (ng/L) 

Benzene 
April 21, 1993 4.1 <0.5 <0.5 <0.5 
July 18, 1993 3.3 <0.5 0.67 <0.5. 
January 28, 1994 1.8 <1.0 <1.0 9.4 

Toluene 
April 21, 1993 • <0.5 <0.5 <0.5 1.7 
July 18, 1993 <0.5 <0.5 <0.5 <0.5 
January 28, 1994 1.0 2.6 1.1 29.7 

Ethylbenzene 
April 21, 1993 <0.5 <0.5 <0.5 <0.5 
July 18, 1993 <0.5 <0.5 <0.5 <0.5 
January 28, 1994 4.5 <1.0 <1.0 6.4 

Xylenes 
April 21, 1993 32 <1.0 O.O <1.0 
July 18, 1993 <1.0 <1.0 <1.0 <1.0 
January 28, 1994 2.6 2.0 <1.0 9.1 

Polynuclear Aromatic Hydrocarbons 
EPA Method 8270 (ng/L) 

2-Methylnaphthalene 
April 21, 1993 NA NA NA NA 
July 18, 1993 30 <5.0 <5.0 <5.0 

Benzo(a)pyrene 
April 21, 1993 NA NA NA NA 
July 18, 1993 <5.0 <5.0 <5.0 <5.0 

Naphthalene 
April 21, 1993 NA NA NA NA 
July 18, 1993 <5.0 <5.0 <5.0 <5.0 

Polynuclear Aromatic Hydrocarbons 
EPA Method 8100 (ng/L) 

Benzo (a) pyrene 
January 28, 1993 <2.0 <2.0 <2.0 <2.0 

ng/L = micrograms per liter 
NA= Not analyzed for the indicated parameter. 
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Inchcape Testing Services 
NDRC Laboratories 

1089 E. Collins Blvd. 
Richardson, TX 75081 
Tel. 214-238-5591 
Fax. 214-238-5592 

DATE RECEIVED 29-JAN-1994 REPORT NUMBER 
REPORT DATE 

D94-1064-4 
7-FEB-1994 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
I D MARKS 

PROJECT 
DATE SAMPLED 

ANALYSIS METHOD 
ANALYZED BY 
ANALYZED ON 

DILUTION FACTOR 
METHOD FACTOR 

QC BATCH NO 

Brown & C a l d w e l l 
1415 L o u i s i a n a , S t e . 2500 
H o u s t o n , TX 77002 
M r . J ack Cooper 

L i q u i d 
MW-1 
1149-10 A r t e s i a 
28-JAN-1994 
EPA 8020 / l . 
RDG 
2-FEB-1994 
1 
1 
32-020194 

BTEX ANALYSIS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Benzene 1.0 jig/L 1.8 /ig/L 

Toluene 1.0 /ig/L 1.0 ng/L 

Ethyl benzene 1.0 /ig/L 4.5 /ig/L 

Xylenes 1.0 A9/L 2.6 /tg/L 

BTEX (total) 9.9 /ig/L # 

QUALITY CONTROL DATA 

SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED 

Bromofluorobenzene 50.0 ftg/L 113 % 

# Based upon Good Laboratory Pract ice, the resu l t is rounded to the appropriate number of s i g n i f i c a n t f igures . 

M a r t i n Jetfu^s U U 
General Manager 



Inchcape Testing Services 
NDRC Laboratories 

1089 E. Collins Blvd. 
Richardson, TX 75081 
Tel. 214-238-5591 
Fax. 214-238-5592 

DATE RECEIVED 29-JAN-1994 REPORT NUMBER 
REPORT DATE 

D94-1064-4 
7-FEB-1994 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

D A T E S A M P L E D 

P R E P A R A T I O N METHOD 

P R E P A R E D B Y 

P R E P A R E D O N 

A N A L Y S I S METHOD 

A N A L Y Z E D B Y 

ANALYZED ON 
D I L U T I O N F A C T O R 

METHOD F A C T O R 

QC B A T C H N O 

Brown & Caldwell 
1415 Louisiana, Ste. 2500 
Houston, TX 77002 
Mr. Jack Cooper 

L i q u i d 
MW-1 
1149-10 A r t e s i a 
28-JAN-1994 
EPA 3520 
FFL 
31-JAN-1994 
EPA. 8100 / l 
LW 
l-FEB-1994 
1 
10 
8100 3520 010 

POLYNUCLEAR AROMATIC HYDROCARBONS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Acenaphthene 3.0 Mg/L < 3 0 M9/L 

Acenaphthylene 6.0 Mg/L < 6 0 M9/L 

Anthracene 7.0 M9/L < 7 0 Mg/L 

Benzo(a)anthracene 11.0 M9/L < 11 0 M9/L 

Benzo(b)fluoranthene 17.0 Mg/L < 17 0 Mg/L 

Benzo(lc) fluoranthene 3.0 Mg/L < 3 0 Mg/L 

Benzo(g,h,i)perylene 5.0 Mg/L < 5 0 Mg/L 

Benzo(a)pyrene 2.0 Mg/L < 2 0 Mg/L 

Chrysene 7.0 Mg/L < 7 0 Mg/L 

Dibenzo(a,h)anthracene 2.0 Mg/L < 2. 0 Mg/L 

Fluoranthene 3.0 Mg/L < 3. 0 Mg/L 

Fluorene 6.0 Mg/L < 6. 0 M9/L 

IndenoO ,2,3-cd)pyrene 2.0 Mg/L < 2.0 Mg/L 

Naphthalene 6.0 Mg/L < 6. 0 Mg/L 



Inchcape Testing Services 
NDRC Laboratories 

1089 E. Collins Blvd. 
Richardson, TX 75081 
Tel. 214-238-5591 
Fax. 214-238-5592 

REPORT NUMBER 
ANALYSIS METHOD 

D94-1064-4 
EPA 8100 / l 

PAGE 2 

POLYNUCLEAR AROMATIC HYDROCARBONS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Phenanthrene 3.0 ng/L < 3.0 /ig/L 

Pyrene 3.0 M9/L < 3.0 iig/L 

QUALITY CONTROL DATA 

SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED 

2-Fluorobiphenyl 100 M9/L 83.9 % 

M a r t i n Jeffu' 
General Manager 



Inchcape Testing Services 
NDRC Laboratories 

1089 E. Collins Blvd. 
Richardson, TX 75081 
Tel. 214-238-5591 
Fax. 214-238-5592 

DATE RECEIVED 29-JAN-1994 REPORT NUMBER 
REPORT DATE 

D94-1064-2 
7-FEB-1994 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

DATE SAMPLED 
ANALYSIS METHOD 

ANALYZED BY 
ANALYZED ON 

DILUTION FACTOR 
METHOD FACTOR 
QC BATCH NO 

Brown & Caldwell 
1415 Louisiana, Ste. 2500 
Houston, TX 77002 
Mr. Jack Cooper 

L i q u i d 
MW-2 
1149-10 A r t e s i a 
28-JAN-1994 
EPA 8020 / l 
RDG 
2-FEB-1994 
1 
1 
32-020194 

BTEX ANALYSIS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Benzene 1.0 /ig/L < 1.0 /ig/L 

Toluene 1.0 /ig/L 2.6 /ig/L 

Ethyl benzene 1.0 /tg/L < 1.0 /tg/L 

Xylenes 1.0 /ig/L 2.0 /tg/L 

BTEX (total) 4.6 /ig/L # 

-

QUALITY CONTROL DATA 

SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED 

Bromofluorobenzene 50.0 /ig/L 111 '/. 

K Based upon Good Laboratory Practice, the result is rounded to the appropriate number of significant figures. 

M a r t i n Je±fu£ O U 
General Manager 



Inchcape Testing Services 
NDRC Laboratories 

1089 E. Collins Blvd. 
Richardson, TX 75081 
Tel. 214-238-5591 
Fax. 214-238-5592 

DATE RECEIVED 29-JAN-1994 REPORT NUMBER 
REPORT DATE 

D94-1064-2 
7-FEB-1994 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

DATE SAMPLED 
PREPARATION METHOD 

PREPARED BY 
PREPARED ON 

ANALYSIS METHOD 
ANALYZED BY 
ANALYZED ON 

DILUTION FACTOR 
METHOD FACTOR 
QC BATCH NO 

Brown & Caldwell 
1415 Louisiana, Ste. 2500 
Houston, TX 77002 
Mr. Jack Cooper 

L i q u i d 
MW-2 
1149-10 A r t e s i a 
28-JAN-1994 
EPA 3520 
FFL 
31-JAN-1994 
EPA 8100 / l 
LW 
l-FEB-1994 
1 
10 
8100 3520 010 

POLYNUCLEAR AROMATIC HYDROCARBONS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Acenaphthene 3.0 M9/L < 3.0 /tg/L 

Acenaphthylene 6.0 /tg/L < 6.0 /tg/L 

Anthracene 7.0 /tg/L < 7.0 /tg/L 

Benzo(a)anthracene 11.0 /tg/L < 11.0 /tg/L 

Benzo(b)fluoranthene 17.0 /tg/L < 17.0 /tg/L 

Benzo(k)fluoranthene 3.0 /tg/L < 3.0 /tg/L 

Benzo(g,h,i)perylene 5.0 /tg/L < 5.0 ftg/L 

Benzo(a)pyrene 2.0 M9/L < 2.0 /tg/L 

Chrysene 7.0 M9/L < 7.0 /tg/L 

Dibenzo(a,h)anthracene 2.0 /tg/L < 2.0 /tg/L 

Fluoranthene 3.0 M9/L < 3.0 M9/L 

Fluorene 6.0 M9/L < 6.0 /tg/L 

IndenoO ,2,3-cd)pyrene 2.0 /19/L < 2.0 /tg/L 

Naphthalene 6.0 M9/L < 6.0 /tg/L 



Inchcape Testing Services 
NDRC Laboratories 

1089 E. Collins Blvd. 
Richardson, TX 75081 
Tel. 214-238-5591 
Fax. 214-238-5592 

REPORT NUMBER 
ANALYSIS METHOD 

D94-1064-2 
EPA 8100 / l 

PAGE 2 

POLYNUCLEAR AROMATIC HYDROCARBONS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Phenanthrene 3.0 ng/L < 3.0 fig/L 

Pyrene 3.0 /ig/L < 3.0 ^g/L 

QUALITY CONTROL DATA 

SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED 

2-Fluorobiphenyl 100 ;tg/L 128 % 

M a r t i n J e f f i 
General Manager 



Inchcape Testing Services 
NDRC Laboratories 

1089 E. Collins Blvd. 
Richardson, TX 75081 
Tel. 214-258-5591 
Fax. 214-238-5592 

DATE RECEIVED : 29-JAN-1994 REPORT NUMBER 
REPORT DATE 

D94-1064-3 
7-FEB-1994 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

DATE SAMPLED 
ANALYSIS METHOD 

ANALYZED BY 
ANALYZED ON 

DILUTION FACTOR 
METHOD FACTOR 
QC BATCH NO 

Brown & Caldwell 
1415 Louisiana, Ste. 2500 
Houston, TX 77002 
Mr. Jack Cooper 

Liquid 
MW-3 
1149-10 A r t e s i a 
28-JAN-1994 
EPA 8020 / l 
RDG 
2-FEB-1994 
1 
1 
32-020194 

BTEX ANALYSIS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Benzene 1.0 /tg/L < 1.0 /tg/L 

Toluene 1.0 /tg/L 1.1 /tg/L 

Ethyl benzene 1.0 /tg/L < 1.0 /ig/L 

Xylenes 1.0 /tg/L < 1.0 /tg/L 

BTEX (total) 1.1 /tg/L # 

QUALITY CONTROL DATA 

SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED 

B romofIuorobenzene 50.0 /ig/L 112 % 

# Based upon Good Laboratory Practice, the result is rounded to the appropriate number of significant figures. 

M a r t i n Jeffu/s 
General Manager 



Inchcape Testing Services 
NDRC Laboratories 

1089 E. Collins Blvd. 
Richardson, TX 75081 
Tel. 214-258-5591 
Fax. 214-238-5592 

DATE RECEIVED 29-JAN-1994 REPORT NUMBER 
REPORT DATE 

D94-1064-3 
7-FEB-1994 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

DATE SAMPLED 
PREPARATION METHOD 

PREPARED BY 
PREPARED ON 

ANALYSIS METHOD 
ANALYZED BY 
ANALYZED ON 

DILUTION FACTOR 
METHOD FACTOR 

QC BATCH NO 

Brown & C a l d w e l l 
1415 L o u i s i a n a , S t e . 2500 
Houston, TX 77002 
Mr. Jack Cooper 

L i q u i d 
MW-3 
1149-10 A r t e s i a 
28-JAN-1994 
EPA 3520 
FFL 
31-JAN-1994 
EPA 8100 / l 
LW 
l-FEB-1994 
1 
10 
8100 3520 010 

POLYNUCLEAR AROMATIC HYDROCARBONS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Acenaphthene 3.0 119/1 < 3.0 Mg/L 

Acenaphthylene 6.0 ng/L < 6.0 Mg/L 

Anthracene 7.0 ng/L < 7.0 Mg/L 

Benzo(a)anthracene 11.0 Mg/L < 11.0 Mg/L 

Benzo(b)fluoranthene 17.0 /ig/L < 17.0 Mg/L 

BenzoCIOf luoranthene 3.0 Mg/L < 3.0 M9/L 

Benzo(g,h,i)perylene 5.0 Mg/L < 5.0 Mg/L 

Benzo(a)pyrene 2.0 Mg/L < 2.0 Mg/L 

Chrysene 7.0 M9/L < 7.0 Mg/L 

Dibenzo(a,h)anthracene 2.0 Mg/L < 2.0 Mg/L 

Fluoranthene 3.0 Mg/L < 3.0 M9/L 

Fluorene 6.0 Mg/L < 6.0 Mg/L 

Indeno(1,2,3-cd)pyrene 2.0 Mg/L < 2.0 Mg/L 

Naphthalene 6.0 Mg/L < 6.0 Mg/L 



Inchcap e Te sting S er vice s 
NDRC Laboratories 

1089 E. Collins Blvd. 
Richardson, TX 75081 
Tel. 214-238-5591 
Fax. 214-238-5592 

REPORT NUMBER 
ANALYSIS METHOD 

D94-1064-3 
EPA 8100 / l 

PAGE 2 

POLYNUCLEAR AROMATIC HYDROCARBONS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Phenanthrene 3.0 /ig/L < 3.0 /ig/L 

Pyrene 3.0 /ig/L < 3.0 /ig/L 

QUALITY CONTROL DATA 

SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED 

2-Fluorobiphenyl 100 /ig/L 113 % 

M a r t i n Jeffias 
General Manager 



Inchcape Testing Services 
NDRC Laboratories 

1089 E. Collins Blvd. 
Richardson, TX 75081 
Tel. 214-238-5591 
Fax. 214-238-5592 

DATE RECEIVED 29-JAN-1994 REPORT NUMBER 
REPORT DATE 

D94-1064-1 
7-FEB-1994 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

DATE SAMPLED 
ANALYSIS METHOD 

ANALYZED BY 
ANALYZED ON 

DILUTION FACTOR 
METHOD FACTOR 
QC BATCH NO 

Brown & Caldwell 
1415 Louisiana, Ste. 
Houston, TX 77002 
Mr. Jack Cooper 

L i q u i d 
MW-4 
1149-10 A r t e s i a 
28-JAN-1994 
EPA 8020 / I 
RDG 
2-FEB-1994 
1 
1 
32-020194 

2500 

BTEX ANALYSIS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Benzene 1.0 119/1 9.4 A9/L 

Toluene 1.0 M9/L 29.7 fig/L 

Ethyl benzene 1.0 J19/L 6.4 /ig/L 

Xylenes 1.0 M9/L 9.1 Mg/L 

BTEX (total) 54.6 Mg/L # 

QUALITY CONTROL DATA 

SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED 

Bromofluorobenzene 50.0 /ig/L 109 % 

# Based upon Good Laboratory Practice, the result is rounded to the appropriate number of significant figures. 

M a r t i n ' J e f f 
General Manager 



Inchcape Testing Services 
NDRC Laboratories 

1089 E. Collins Blvd. 
Richardson, TX 75081 
Tel. 214-258-5591 
Fax. 214-238-5592 

DATE RECEIVED 29-JAN-1994 REPORT NUMBER 
REPORT DATE 

D94-1064-1 
7-FEB-1994 

SAMPLE SUBMITTED BY 
ADDRESS 

ATTENTION 

SAMPLE MATRIX 
ID MARKS 
PROJECT 

D A T E S A M P L E D 
P R E P A R A T I O N M E T H O D 

P R E P A R E D B Y 
P R E P A R E D O N 

A N A L Y S I S M E T H O D 
A N A L Y Z E D B Y 
ANALYZED ON 

D I L U T I O N F A C T O R 
M E T H O D F A C T O R 

Q C B A T C H N O 

Brown & Caldwell 
1415 Louisiana, Ste 
Houston, TX 77002 
Mr. Jack Cooper 

L i q u i d 
MW-4 
1149-10 A r t e s i a 
28-JAN-1994 
EPA 3520 
FFL 
31-JAN-1994 
EPA 8100 / l 
LW 
l-FEB-1994 
1 
10 
8100 3520 010 

2500 

POLYNUCLEAR AROMATIC HYDROCARBONS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Acenaphthene 3.0 Mg/L < 3.0 M9/L 

Acenaphthylene 6.0 Mg/L < 6.0 M9/L 

Anthracene 7.0 Mg/L < 7.0 M9/L 

BenzoCa)anthracene 11.0 M9/L < 11.0 M9/L 

Benzo(b)fluoranthene 17.0 Mg/L < 17.0 M9/L 

Benzo(k)fluoranthene 3.0 Mg/L < 3.0 M9/L 

Benzo(g,h,i Jperylene 5.0 M9/L < 5.0 M9/L 

Benzo(a)pyrene 2.0 Mg/L < 2.0 M9/L 

Chrysene 7.0 A9/L < 7.0 Mg/L 

Dibenzo(a,h)anthracene 2.0 A9/L < 2.0 Mg/L 

Fluoranthene 3.0 Mg/L •< 3.0 Mg/L 

Fluorene 6.0 Mg/L < 6.0 Mg/L 

IndenoO ,2,3-cd)pyrene 2.0 Mg/L < 2.0 Mg/L 

Naphthalene 6.0 Mg/L < 6.0 Mg/L 



Inchcape Testing Services 
NDRC Laboratories 

1089 E. Collins Blvd. 
Richardson, TX 75081 
Tel. 214-238-5591 
Fax. 214-238-5592 

REPORT NUMBER 
ANALYSIS METHOD 

D94-1064-1 
EPA 8100 / l 

PAGE 2 

POLYNUCLEAR AROMATIC HYDROCARBONS 

TEST REQUESTED DETECTION LIMIT RESULTS 

Phenanthrene 3.0 /ig/L < 3.0 /tg/L 

Pyrene 3.0 I19/L < 3.0 /ig/L 

QUALITY CONTROL DATA 

SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED 

2-Fluorobiphenyl 100 /ig/L 113 % 

M a r t i n Jetfufe U U 
General Manager 
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NORTH AMERICA • " • ' 

I 
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Artesia, New Mexico Facility 
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l . r - i . / / • I Monitoring Well Saaipling Event 

' ^ v ' X r l - 'NV.;.V • ^"''v. : - / ('.',• December T5, 1993 V 
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. H (~ ,— offttie'scope of work which yas_qMlhorizedj This- report- #pes-npt •^uprdntee\ that no additional environmental 
r\\ • ) 7- contamination, beyond thai described in thisi reportexists dtthe,'. site.~y-\ ) <• : i . r-\; - L / r ••'.{'• r 
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^Consultants. 

' 1415 Louisiana '; 
. ' . Suite 2500 t • { 

Houston; TX 77002 
(713)759-0999 0 

• FAX (713) 759-0952 ' 

December' 15,' 1993 

Ms. i Kathy Brown 
- State of New Mexico 

7 , ~l 

A. ' 4 \ . 

'"Energy,̂ Minerals, and Natural Resources Dept.') 

Oil Conservation Division ^ '(L, 
Post Office Box 2088 7 7 . 
State Land Office Building ^ - ^V .' 

, Santa Fe, New Mexico 87504, , •; . • 7 A ; 

'•"'( .'• l [ ' y i i r ' , v - " W 7 / •"'<•': 7 r 

Subject: ( ; The Western^Company of North America 
7, - 7 Artesia/ New Mexico Facility/ < / , 

I x v Monitoring Well Samplihg 'Event j 

BE6 2 31993 
NSEBVATlO 
SANTA FE 

OlLCONSErWATl?NPV; / 
v / 

19-7440-04 

VA - • . 

. Dear Ms. Brown: 
] 

During April 17/through 21, 1993. Brown and Caldwell (BC) conducted a soil and groundwater 
investigatioh\at The Western Co'mjpaiiy-.of North.-'Amerlc'a .(WesJera)vfaciH^Joeated:ih' Algesia,'>1 7' 

<New Mexico. Subsequently,7he report "So x 

' '- Comp.ahy of N. orth -America, Artesia; New Mexico," dated June 9,1993, was"' subrrtitted 'to .The. .•v' • 
' j - / i State of. New Mexico Oil Cpjisefcyati'on Division, (OCD)- Based on the analytical dafa/and field^ -. 

* \ . ' obiseryatipris, P'C.̂ eeomrriehded'.that rib .farther J field •inve"stigati!ons.i-be.„c6rSucted at the. • Hit-. ^ 7 / 
- .Howeyer; BC~rec6rnm 

In a letter to^Westerh, dated July 1, 1993, the OCD requested that the existing monitoring^wells . _/,/. 
'.'/ -K 7 be'j sampled in July 1993 and January '1994: The> QCp also requested, that Tor the 'July .1993 , .» . ' V 
' - • •. • samplirig'.evetit, groundwater samples' ŝ duld:b(e--analyzed'for7benizenej toiuene^ethyl' behzeriej arid 7 7 
- s . .xylenes (BTEX), by^EPA Method 8020 and jpolynuclear1 aromatic hydro \ l 5 

' . j f Method 8100. In the referenced letter the'OCD stated .that, .if PAHs were not detected during the ' 
f . July 1,993 sampling event, PAHs may bê  elitninated/from the analyses during; the January 1994 

/ , \ . . sampling event., I ' ' - '."77 ,\ ' ' ' N ' / - / \..-. s r 

*••'' ;7 '• '. , J r ', • ' ': • ... ;- • •' • " • "7 '\ 

' r 
\ 

On July ,18, 1993 , BC-personnel purgedyandj sampled the/TpuF existing moriitoring-Avells at the 
Western facility located in Artesia, New .Mexico. The' depth to groundwater was measured in- 7 
each rhonitoring,w£ll;pripr to''purgui^.'--Tfee4)^ging and sajripling of^the; monitormg weilisi'was. , ^ (. 
accomplished usirig. the same procedures as/in the above-mentioned ; }• . 7 .. 

• Use or disclosure of data cpntained^on-this sheet- iŝ subject-'to the'-restoipiion specified at.the beginning of this document. 1 ' 

, . ^ 12/16/93\W:\7440\WEIXSAMIiTR 
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• V.V- N'/ 0: 
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1 r.r.-> • / • . • . I • . , , f ' i December 15/1993 , , . , v r y ( 

. Page 2 . / / ' ^ v " . '/> x; \ 

• 1 - ;- 'exeeptiomthat a 2-inch-diameter subrhersible pump^was used to purgeHhe monitoring wells. ' ,/ 
,. After purging, a groundwater-sample was collected from e 
. samples were labelled, .placed on ice, (and shipped via overnight delivery^© fBC/Analytical in r

N'. ^ 
Glendale/ Californiausing proper/chain) of custody prdceduresAi ./• ^; ^ \ • ' : t \ 

I 
I 

' •." Groundwater samples.collected-during this sampling/event were'analyzed for BTEX'and R-AHs.~y. 17-

I , ^ ' ^: .^A Method/8020 was used/to analyzeVfo^ "•• ^ 

by/BC Analytical EPA Method .8270 was'used to analyze for PAHs. Thisanalytical method , 

<,>. 
by J3C Analytical EPA Method .8270 was used to analyze for PAHs. This analytical method 
includes all/of the constituents listed'-ih EPA Method 8100 whicli/was requested by the O f C D ; ' ^ 
.hpwever^EPA'Method, 8270 has ,higher detection limits ' • ' 0 1 

1
/ Based on the analytical data fpr ihe four groundwater samples obtained form the Artesia facility, 

/ ( •. combined naphthalene and mondmethylnap^^ 
^ i / " i of ;30 parts per billior/(ppb) esfabli^ . 

i //-- 7 r (
w ^ C C ) . .the.se standards, \yere published, in-Ae'vStete of New Mexico-Energy, Minerals^ and 

, .v Natural Re'soiu:ces,'bep'artmen!t, ,(3il Conservation Division's:"Erivirohmental Reeuiatiohs.'" Due'/ i 
/ / , / to the analytical methodology used to analyze for.'PAHsT t̂he detection limit for benzo-a-pyreneo. 

• / \ - was above the WQCC standard for this constituent^ Therefore, oifcannot be accurately^detefmiried • 
• m<)' r'J--whether ben^-a-p>rene'waspresbnt m.cp;riceiitratidns'.above--the-WQCC•standard/, Benzene.was;c/ 

•' 1 \ the only BTC 
f . top3.3 ppb in MW-1. TheseTeyels are below the' WQCC staridard. x • 1 - " ' 

- r 

I 
1 
I 
I 
I 
I 

i • • • •• * x V ^ - „ •'• \v , ' / ' • • ' • > ' ' - • • • . ^ 
V- . ^Because combined naphthalene anid̂  niethylnaphthalenes were .found in concentrations/'above v ',' ' 

. /' ' " WQCC standardsJ and>an adequate'detection, limits was' not achieved (for^behzo-a-py|rene, BG \ s,. 4 r\ 
recornmehds 'mat the groundwater samples •collected. m;January ̂ 1994 tie analyzed fbf P^Hs using •. > r' 

VEPA Method :8100. Ih addition'. the g/roundwater \ samples /should 'be,xanalyzed for BTEX7 

cr-cbnstituent's by EPA Method 8020 "V- r > f " ^ ' s ' r V ' K 

x , ••'••yj - " )-- " ' . . , ' ( 

Included with' this letter are. the following enclosures: V ( ' ' ' ' • \ 
- " ' / '.- •' " ' r ' y _• •' '" . ' & ' - / /' ; ' . ' •'. - r v - . -v • ' ~ • ' ± c J y / r - \ ~ ' - "• 11 

ENCLOSURE 1 i " ;'. ^ ~ ' - ' . • < 

V 

\ 

. - /Table 1—Summary of Groundwater Elevations..-. 1 K 
i | r \ v

 v \ ' rigure l~«arounawater uraqieni^iviap^ - •»-; x ) v < K J . ^ . > ./ f 
•\ ' ' * > Table<2--Summaty-6f-Arialytical Results for Groundwater'.Samples ' 

1 v • r - . r - / • ; • - " - - ' 7 / - / : / A / ' ' 7 \ '/'. •• ^ 
ENCLOSURE 2 _ • , r-'• ./ . • -:; / ' ' , ^ " . • ' 

a ., t. v o ^Laboratory/Analytical Reports for Groundwater Samples / ^ y • y ' • , ^ 

I "* 'A I • •'; Chain of Custody Record ',- J / < / / v. , ^ ' ;• '. ' * VV- • , ' \ . 

•• ' r/-< N̂ . , • f ; , . -/ ' • , - ., . -' W . ' 

"N' _ ' -vv- ^ •,' •. '•' ..•• i' -Yv 1 •: ' -'".<'' ' v. . ' >•'.' 

IY ,v Jf ypuvhave any questions or require additional information, please'call me or Lynn Wright af '.'.7 f . 
--r;, / (713)-759-0999 :\ ^ ; Y v> :. • , / \^ - .., . / . . 
v>/.''7 "• d Y ' Yy, '' v '-"''' -•|-^: •. •' "/'-,'. " •'. • ^ ^ !-/' 
\ - ^ .vv .'Use or disclosure-of data contained :on this sheet is 'sAbjecfto-the r^rKtion'specified at the beginning of this jdocumenl _ J • > • t ' 
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; ., Ms. Kathy Brown •. , ' \ 
^ December 15, 1993 7 , ,,7 
.. Page 3 A - 7, / ! ' A; ;; ./ 

• y 7 '. x .7 

Very truly yours, i v 

7' : " . ' \ ' , 

i 

BROWN AND CALDWELL , ; r, 1 ; r ^ . A ,V , A 

( X L*t-» r 1 ( \ • - , -'A • •.. -' ( 

• - 7 Ay / • \ .- ( . • . • • ' 

" ' ' / > A
 { \ 7 ,A 7< 

/ Jackie (Jack) Cooper, Jr. 
/Geologist / 

Jl.C:tj > ' . 7 7 
Enclosures (2) 

cc: Mr. Phillip Box, The Western Company of North America -A A 
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/ ' f , 7 A 
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> - / 7 - - / . y . 
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~\ TABLE 1 

THE ̂ WESTERN COMPANY OF NORTH AMERICA 
> ARTESIA, NEW MEXICO 

A - A v -

X 

^ A 

r \ 

Well Number anii ,\ 
• •• • - - :.(~J.-

A 0 " Date .; . 

••• A "t • 
i- Top of Casing • 

Elevation X • ' X. 
Depth to Water, 

(feet) ' . 
Groundwater v •> V ' r:" •'• •', \ f 

A' Elevation A 

MW-1 '•1 ; \ ':. 
April 21.. 1993 
July 18- 199^; Ar 

- A •: 
/ 95.82 

i ; ' 95?82 -Uv 

A A O ^ v, y. ; 
/ A ,,^.12v74'r. -

/ . ' J I 12J4 

' ' ' K • . ; • . \ O . 

>, V A >A 
1 - 83.08 k 

X ' _ 83.35 -f> 

MW-2 ' ' : j 
/kpnl's21> -I993- . 
July 18, 1993 / 

H ~ 96.40 A > A 
• y : 96.40 

'.'x'y-y^'i •> • 
, ..... . • 13.70 • ' , j . • • ' 
. . 13.35 

v 1 82.70 7 ' , 
V r 83.05 ' V , 

Mw-3 A ^ A 
April. 21, 1993 v v 

July: 18, 1993 . ' 
\ 96.09 .y (\ 

- . 96.09 
• V;" 14.53 r / ' ' 

; • • 14.22 ^'.A 
81.56 ; 7/ 

•"̂  81.87 • 

MW-4. A • ^ 
April'21, 1993 ~f " 
July 18, 1993 ... r 

" r -v v- • /- ' 
\ r ' ' 'AO 

, 96.07 . Ci 
. ' 96.07 

• l - i ? : ^ i : > '• A 
i *s.' 13.05 

A . 12.08; 1 >; 

• .• J- ' \ -•• '̂0<'-
- . • ' - s ' A-. 

-.' 83.02 ^ -A 
83.99 ; y 

• X (o' 

•A ' ^ 

,A • . 

:.-v o"-
, r- •/ 
•A •' \ 

X 

•v ',- ! i- y x_ 

: v . TA 

, f , • A 

r- • ,• ' / -A" ^ 

-.'A, • \ • 
s / ' ' 

A 

\ - . ' A , '" A 

\ A v v 

A /•'•' A . ; 

'' v.'.',.-. 

-rl 1 

\ , . A 

7" V 

r'OA-

A ' 

• y \, r 

A \ 
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TABLE 2 
.V J " ' A 

Summary-of Selected Laboratory^ ;,v 

\T,V. ' Analyses'-'For:Gfc^ /. v , 
' , The Western Company of North America 

v. f • 

/ /. 

/ ; 

V \ '• \ 1 x 
x-'f-

•{, •— ' 

y / 

y y ' 

I 
I 
I 

yy 

/ 

i :. y.y 

I 
I 
I 

r < 

" A ' 

- •> '. ' ••' " . y v 
/Laboratory Analysis 
•'• !, ' ' .'A 1 -"'̂  
v •. • \ •. - - . » .v i ( 

. -Vy ' , • • ' - Well Number ' ' •' 
- •> '. ' ••' " . y v 
/Laboratory Analysis 
•'• !, ' ' .'A 1 -"'̂  
v •. • \ •. - - . » .v i ( • -MW-1 ' . MW-2 , ' • : MW-3 ^ '": MW-4 . ' 

Volatile Organics < r / x ^ 
KPA'Method 8020 (ug/L)< " ' 

7 - y-J- . ' - A '- . ••/...' . \ . ' 
' ••, v -x -. . . . . . \ y ' y.< 

y y - \ . • • • . ' - . . / • .. • •>.•„! 
L AA. • • y y , ',. ' . 

Benzene ^ I / ; " : 
: , April 21, 1993 . , . v . 
\. July 18, 1993 j 

. 1 4.1 
./17 '3.3 • r 

' 
> J <0.5 / v 

<0.5 
A ' 0.67 

" -\' '^ 

Y & 

; . ^0.5 • , 

Toluene -\ \ Y ,( I •', / 
/ V April 21, 1993 ; 

July 18, 1993 A ' ; ; ; ' V • , 
<0J5 - . 
< 0 -5 ' 

<0.5 < , 
. <0.5 \ 

( '•'.',, ' > '• 

<0.5 
' / <0.5. 

'-"';.' M ' X ..' 

<0.5 ' . ; 

•,•"-•' , ; xx 1 '• • ' A • •" -
Ethylbenzene ' v 1 1 

; , - April'21. 1993 ' N/-
x> July 18. 1993 1 h V , V > 

\'\ <0.5 ' 
<b.5 i 
• , • r-

' y • ' • ' • • ' 

>( <0.5 ' ' ' ' : 

r i y 
•i vr'r-'V 

0.5 
^ . <():5 

, x j V A 

. • <0.5 '-" 

f\ <«,5 \x. 
' - • • v \ . •• - ' > lX 
Xylenes -,t 

> - April 21, 1993 \ . I x 
x^ ••' July 18, 1993 . vr . . y ' y 

' r ' ' " ' ' X " 
' • ' • ' - .'' i'1 

:•. 32 i '. O.O 
! <i.o -

' y y y -

<! . ( ) 

<1.0 

xy A.,. 

^ l .. <;i:o i ' . 
• <i:o, ' 

y . • '• ^ - , f A , J ' • ^ / 
Polynuclear Aromatic Hydrocarbons' 
EPA :Method 827o7(ug/L) " '\ i[, V' 

) ; / ; A >y;.' ' /;. ' r • , -A ..w , 
' ' . ' ;' . ' ' y - i - ' y - < y - ' r ' 

v • . =, yy '• y - . x '.•••/ , -
v' -•-'• -"^A ; '• ' -"'- ; \ 1 ''( /• J 

V2-Methylnaphthalene , 1 / 
'S ; >April 21. 1993 , 'A'r 

July 18, 1993 • 'A . \r 

i y y : r> . 
•• -NA 

b' • 30 

"v - - ' " 

' NA ; 

. <5:0 
NA 

- - <5.0 7 

" x " v ^ ' / V 
-y' • -NA-': 
x' § 5 . 0 / -

•Polynuclear Aromatic Hydrocarbons ? 
KPA Method 8270 (ug/L) 

•.• • ."v e • v... x 7 • . y y •' y 

Benz6(a)yrene* \ / r 'v 

. April 21, 1993 . • 
( '. July. 18, 1,993 , ; • J.-, 1 ̂  

' , NA , v 

:. .<5.() 
„ \ ' • • ~\ • 

NA 
y- <5.0 . 

y - NA 
<5.0 

: .NA • 
- ' <5.0 . ; 

Naphthalene i • • i / . K. 
v..... ' April 21, 1993 , - .,", ; 

July 18, 1993 ^ ~'yy. 
A NA - ; 
-x;' ^15.. -

• A. ) 

NA: A NA • r :" 
<5.0 ^' 

> NA 

^ l l < % ' - ' ; 

; '.A 

/ ' 
/ ' Ji 1 
j y •• 

\ y 
' -if [ - r 

y \ 

y 

v 

• A \ 

-. s • 

/ *y 

y > s 

;/x ' v 

r X 

'> -A. 

ug/L .—micrograms per liter = parts, per billion. 
( X. NA= Not analyzed'for the indicated, parameter. • , 0 \ y 

'< '^'*'= Detection-limit is above-regulatoiy. limit for the indicated |xiniriietejr7 

y-" <y.)yy 

/ - A y . - ' " ' / ' 

r-.A : , : : Ix i :x 1 ' ; r 
A r !• r ^ X ' • .. ' ^ 
W. • •. '• X ' „• «• AN V l X . 

• x. . ,v-\.v. :. 

- -7 y r A 

A _ - V , / J - , 
y - . • ' )- , 

K A ..A'' ' 7,' '̂A*''' 
• \ . \ ' ' " T - ' A . . 

' .• '" ;r x-- y x • • 
• • . .X • - > A 

x • • 

X N. 
;' (or disclosure of data 'contained on this sheet is subject to. ttie restriction specified at the beginning of this document: 

'• .̂ .\v .Baiinwin ̂ nd€aHiHwe1l' Y< \" (.̂ / ' v . " \ -̂ V • . . ••>' r \ ' • 
. , V . . l2/l6/93\W:\7440\WELliSAM.LTR. ' ' ' •, / „ '. i .- X .. - X ' ' - ' . * - - ., ' 
\ QMS-PS410" •' A !" • • ' ' X ' X. - !- > - l ' ' • ' X 
^ - y j ' y ; :; - , - • Xy A -}•• • X x -< f.. - (. •• 

. y y ' . y y y - y y . . . . . . ^ x - - - w , . X v - . . - y > Y y y - ' / y • : ' ' s ' 

ill ' \ 

XV X 

j . . -;• 
•f X • ) x. 





B C Analytical 

• •••••••••••••{•••••̂ •••••••••••••••••••n • • • • • m m m u • • • • 
801 Western Avenue 
Glendale, CA 91201 
8181247-5737 
Fax: 8181247-9797 

LOG NO: G93-07-250 

Received: 20 JUL 93 

Mr. Jack Cooper 
Brown and Caldwell 
1100 Tower North, 2710 Stemmons Freeway 
Dallas, Texas 75207 

Project: 7440-02 

REPORT OF ANALYTICAL RESULTS Page 8 

LOG NO SAMPLE DESCRIPTION, GROUND WATER SAMPLES DATE SAMPLED 

07-250-3 MW-3 18 JUL 93 
07-250-4 MW-2 18 JUL 93 
07-250-5 MW-4 18 JUL 93 
07-250-6 MW-1 18 JUL 93 

PARAMETER 07-250-3 07-250-4 07-250-5 07-250-6 

Vol. Aromatics/EPA 8020 
Date Analyzed 07/27/93 07/27/93 01/27/92 07/28/93 
Date Confirmed 07/27/93 07/27/93 07/27/93 07/28/93 
Dilution Factor, Times 1 1 1 1 
1,2-Dichlorobenzene, ug/L <0.5 <0.5 <0.5 <0.5 
1,3-Dichlorobenzene, ug/L <0.5 <0.5 <0.5 <0.5 
1,4-Dichlorobenzene, ug/L <0.5 <0.5 <0.5 <0.5 
Benzene, ug/L 0.67 <0.5 <0.5 3.3 
Chlorobenzene, ug/L <0.5 <0.5 <0.5 <0.5 
Ethylbenzene, ug/L <0.5 <0.5 <0.5 <0.5 
Toluene, ug/L <0.5 <0.5 <0.5 <0.5 
Total Xylene Isomers, ug/L <1 <1 <1 32 

James C. Hein, Laboratory Director 



B C Analytical 

801 Western Avenue 
Glendale, CA 91201 

'818/247-5737 
Fax: 818/247-9797 

LOG NO: G93-10-036 

Received: 05 OCT 93 

Mr. Jack Cooper 
Brown and Caldwell Consultants 
1415 Louisiana, Suite 2500 

r- Houston, Texas 77002 
!. Project: 7440-02 

!.? REPORT OF ANALYTICAL RESULTS Page 4 

LOG NO SAMPLE DESCRIPTION, GROUND WATER SAMPLES DATE SAMPLED 

10-036-2 MW-3 18 JUL 93 
10-036-3 MW-2 18 JUL 93 
10-036-4 MW-4 18 JUL 93 
10-036-5 MW-1 18 JUL 93 

^ PARAMETER 10-036-2 10-036-3 10-036-4 10-036-5 

B/N,A Ext.Pri.Poll. (EPA 8270) 
Date Analyzed 07/23/93 07/23/93 07/23/93 07/23/93 
Date Extracted 07/22/93 07/22/93 07/22/93 07/22/93 
Dilution Factor, Times 1 1 1 1 
1,2,4-Trichlorobenzene, ug/L 
1,2-Dichlorobenzene, ug/L 

<5 <5 <5 <5 1,2,4-Trichlorobenzene, ug/L 
1,2-Dichlorobenzene, ug/L <6 <6 <6 <6 
1,2-Diphenylhydrazine, ug/L <5 <5 <5 <5 
1,3-Dichlorobenzene, ug/L <5 <5 <5 <5 
1,4-Dichlorobenzene, ug/L <5 <5 <5 <5 
2,4,5-Trichlorophenol, ug/L <6 <6 <6 <6 
2,4,6-Trichlorophenol, ug/L <5 <5 <5 <5 
2,4-Dichlorophenol, ug/L <5 <5 <5 <5 
2,4-Dimethylphenol, ug/L <5 <5 <5 <5 
2,4-Dinitrophenol, ug/L <5 <5 <5 <5 
2,4-Dinitrotoluene, ug/L <5 <5 <5 <5 
2,6-Dinitrotoluene, ug/L <5 <5 <5 <5 
2-Chloronaphthalene, ug/L <6 <6 <6 <6 
2-Chlorophenol, ug/L <5 <5 <5 <5 
2-Methyl-4,6-dinitrophenol, ug/L <5 <5 <5 <5 
2-Methylnaphthalene, ug/L <5 <5 <5 30 
2-Methylphenol (o-Cresol), ug/L <5 <5 <5 <5 
2-Nitroani1ine, ug/L <5 <5 <5 <5 
2-Nitrophenol, ug/L <5 <5 <5 <5 
3,3'-Dichlorobenzidine, ug/L <20 <20 <20 <20 
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818/247-5737 
Fax: 818/247-9797 
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LOG NO: G93-10-036 

Received: 05 OCT 93 

Mr. Jack Cooper 
Brown and Caldwell Consultants 
1415 Louisiana, Suite 2500 
Houston, Texas 77002 

Project: 7440-02 
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LOG NO SAMPLE DESCRIPTION, GROUND WATER SAMPLES DATE SAMPLED 

:_ 10-035-2 MW-3 18 JUL 93 
10-036-3 MW-2 18 JUL 93 

. 10-036-4 MW-4 18 JUL 93 
10-036-5 MW-1 18 JUL 93 

PARAMETER 10-036-2 10-036-3 10-036-4 10-036-5 

— 3-Nitroaniline, ug/L <5 <5 <5 <5 
4-Bromophenylphenylether, ug/L <5 <5 <5 <5 

A 4-Chloro-3-methylphenol, ug/L <5 <5 <5 <5 
L_ 4-Chloroaniline, ug/L <5 <5 <5 <5 

4-Chlorophenylphenylether, ug/L 
4-Methylphenol (p-Cresol), ug/L 

<5 <5 <5 <5 4-Chlorophenylphenylether, ug/L 
4-Methylphenol (p-Cresol), ug/L <8 <8 <8 <8 
4-Nitroani1ine, ug/L <6 <6 <6 <6 
4-Nitrophenol, ug/L <5 <5 <5 <5 
Acenaphthene, ug/L <5 <5 <5 <5 

j- ; Acenaphthylene, ug/L <5 <5 <5 <5 
Aniline, ug/L <5 <5 <5 <5 
Anthracene, ug/L <5 <5 <5 <5 

...j Benzidine, ug/L <200 <200 <200 <200 
Benzo(a)anthracene, ug/L 
Benzo(a)pyrene, ug/L 

<5 <5 <5 <5 Benzo(a)anthracene, ug/L 
Benzo(a)pyrene, ug/L <5 <5 <5 <5 

;̂  Benzo(b)fluoranthene, ug/L <5 <5 <5 <5 
!'J Benzo(g,h,i)perylene, ug/L <5 <5 <5 <5 

Benzo(k)fluoranthene, ug/L <5 <5 <5 <5 
f Benzyl Alcohol, ug/L <5 <5 <5 <5 
r Benzoic acid, ug/L <50 <50 <50 <50 

Butylbenzylphthalate, ug/L <5 <5 <5 <5 
Chrysene, ug/L 

ip, Di-n-octylphthalate, ug/L 
<5 <5 <5 <5 Chrysene, ug/L 

ip, Di-n-octylphthalate, ug/L <5 <5 <5 <5 
L_ Dibenzo(a,h)anthracene, ug/L <5 <5 <5 <5 
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LOG NO SAMPLE DESCRIPTION, GROUND WATER SAMPLES DATE SAMPLED 

10-035-2 MW-3 18 JUL 93 
10-035-3 MW-2 18 JUL 93 
10-036-4 MW-4 18 JUL 93 
10-036-5 MW-1 18 JUL 93 

PARAMETER 10-036-2 10-036-3 10-036-4 10-036-5 

Dibenzofuran, ug/L <5 <5 .<5 <5 
Dibutylphthalate, ug/L 13 <5 5.6 6.4 
Diethylphthalate, ug/L <5 <5 <5 <5 
Dimethylphthalate, ug/L <5 <5 <5 <5 
Fluoranthene, ug/L <5 <5 <5 <5 
Fluorene, ug/L <5 <5 <5 <5 
Hexachlorobenzene, ug/L <5 <5 <5 <5 
Hexachlorobutadiene, ug/L <5 <5 <5 <5 
Hexachlorocyclopentadiene, ug/L <5 <5 <5 <5 
Hexachloroethane, ug/L <5 <5 <5 <5 
Indeno(l,2,3-c,d)pyrene, ug/L <7 <7 <7 <7 
Isophorone, ug/L <5 <5 <5 <5 
N-Nitrosodimethylamine, ug/L <6 <6 <6 <6 
N-Nitrosodiphenylamine, ug/L <5 <5 <5 <5 
N-Nitrosodi-n-propylamine, ug/L <6 <6 <6 <6 
Nitrobenzene, ug/L <5 <5 <5 <5 
Naphthalene, ug/L <5 <5 <5 15 
Phenanthrene, ug/L <5 <5 <5 <5 
Phenol, ug/L <5 <5 <5 <5 
Pentachlorophenol, ug/L <5 <5 <5 <5 
Pyrene, ug/L <5 <5 <5 <5 
Pyridine, ug/L <10 <10 <10 <10 
Bis(2-chloroethoxy)methane, ug/L 
Bis(2-chloroethyl)ether, ug/L 

<5 <5 <5 <5 Bis(2-chloroethoxy)methane, ug/L 
Bis(2-chloroethyl)ether, ug/L <5 <5 <5 <5 
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Mr. Jack Cooper 
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DATE SAMPLED 

10-036-2 MW-3 18 JUL 93 
10-036-3 MW-2 18 JUL 93 
10-036-4 MW-4 18 JUL 93 
10-036-5 MW-1 18 JUL 93 

PARAMETER 10-036-2 10-036-3 10-036-4 10-036-5 

Bis(2-chloroisopropyl)ether, ug/L <6 <6 <6 <6 
Bis(2-ethylhexyl)phthalate, ug/L <7 <7 <7 <7 

i t 
Laboratory Di rec tor 
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Dallas 
Texas 75207 
(214) 630-0001 
FAX (214) 630-9866 

June 9, 1993 
JUN 1 4 1993 

OiL <X>NSfc'HVATtON DIV. 
SANTA FE 

Ms. Kathy Brown 
State of New Mexico 
Energy, Minerals, and Natural Resources Department 
Oil Conservation Division 
Post Office Box 2088 
State Land Office Building 
Santa Fe, New Mexico 87504 19-7440-03 

Subject: Soil and Groundwater Investigation 
The Western Company of North America 
Artesia, New Mexico Facility 

Dear Ms. Brown: 

On behalf of The Western Company of North America, Brown and Caldwell is 
submitting the enclosed Soil and Groundwater Investigation Report for the Artesia 
facility. 

If you have any questions or require additional information, please contact me at (214) 
630-0001. 

Very truly yours, 

BROWN AND CALDWELL CONSULTANTS 

Jackie (Jack) Cooper, Jr. 
Geologist 

JLCel 
Enclosure 

cc: Mr. Phillip Box, The Western Company of North America, Houston, Texas 
Oil Conservation Division District Office, Artesia, New Mexico 



CONTENTS 

CHAPTER 1 EXECUTIVE SUMMARY 1-1 

CHAPTER 2 CHRONOLOGY OF EVENTS 2-1 

CHAPTER 3 TEXT 3-1 
Soil Investigation 3-1 
Groundwater Investigation 3-5 
Water Well Search 3-9 

CHAPTER 4 CONCLUSIONS AND RECOMMENDATIONS 4-1 

APPENDIX A REGULATORY CORRESPONDENCE A - l 
APPENDIX B BOREHOLE LOGS AND WELL CONSTRUCTION DIAGRAMS . B-l 
APPENDIX C LABORATORY ANALYTICAL REPORTS FOR SOIL SAMPLES . . C-l 
APPENDIX D LABORATORY ANALYTICAL REPORTS FOR GROUNDWATER 

SAMPLES D- l 
APPENDIX E WATER WELL SURVEY COMPUTER PRINTOUT FROM THE 

NEW MEXICO STATE ENGINEER'S OFFICE E-1 

rDlffO ESmmwira ami MaflwieOD 
LQJLLD Consultants 



LIST OF TABLES 

Number Page 

2- 1 Chronology of Events 2-1 

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

3-2 Summary of Laboratory Analysis Results for 
Groundwater Samples 3-7 

3-3 Groundwater Elevation Data 3-9 

LIST OF FIGURES 

Number Page 

1-1 Vicinity Map 1-2 

3-1 Locations of Soil Borings 3-2 
3-2 Locations of Groundwater Monitoring Wells 3-6 
3-3 Dissolved-Phase Concentration Map 3-8 
3-4 Groundwater Gradient Map, April 21, 1993 3-10 

LOJlLO Consultants 



CHAPTER 1 

EXECUTIVE SUMMARY 

Brown and Caldwell Consultants (BCC) conducted a soil and groundwater 
investigation at The Western Company of North America (Western) Artesia, New Mexico 
facility. The facility is located at 2500 North First Street in Artesia, New Mexico 
(Figure 1-1). The purpose of these investigation activities was to define the horizontal 
and vertical extent of subsurface hydrocarbons at the facility and identify any water 
wells located within one-half (1/2) mile of the facility. The investigation activities 
consisted of drilling five (5) soil borings, converting four (4) of them into groundwater 
monitoring wells, soil and groundwater sampling, and conducting a water well search 
at the New Mexico State Engineer's office in Roswell, New Mexico. 

Based on the soil and groundwater investigation, Total Petroleum Hydrocarbons 
(TPH) were detected in soil boring SB-1 only, at a concentration of 850 parts per million 
(ppm). Toxic Characteristic Leaching Procedure (TCLP) analyses of soil samples for 
volatile and extractable organics were below detection limits for all constituents. Metals 
detected by TCLP analyses were below federal limits published in 40 CFR 261.24 
(Table 1-1). Benzene was detected in groundwater monitoring well MW-1 only, at a 
concentration of 4.1 parts per billion (ppb). Toluene was detected in MW-4 only, at a 
concentration of 1.7 ppb. Ethyl benzene was below detection limits in each of the 
groundwater monitoring wells. Total xylenes were detected in MW-1 only, at a 
concentration of 67.0 ppb. The groundwater gradient at the facility is approximately 0.02 
feet per foot with a flow direction to the east-southeast. No water wells were located 
within one half (1/2) mile of the facility. 

Based on analytical data and field observations, BCC recommends that no further field 
investigations be conducted. However, in order to verify data obtained from the April 
21, 1993 groundwater sampling event, BCC recommends that the existing monitoring 
wells be sampled in July 1993. 

riT^rfO Krowira airasfl CalliillwEllD 
LQJLLD Consultants 
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CHAPTER 2 

CHRONOLOGY OF EVENTS 

A chronology of events associated with the emergency removal of the field waste 
tank and subsequent soil and groundwater investigations are presented in Table 2-1. 
Referenced regulatory correspondence is presented in Appendix A. 

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

Artesia, New Mexico Facility 

Date Description of Event 

July 29, 1992 Removal of field waste tank. Tank collapses during removal. 

July 30, 1992 Tank pit overexcavated.. East, west, south walls, and floor soil 
sampled and one water sample collected. 

August 4, 1992 Analytical results for soil and water samples submitted to the New 
Mexico Oil Conservation Division (OCD). 

August 10, 1992 Verbal approval to backfill the excavation with clean soil granted by 
the OCD. 

September 8, 1992 Excavation backfilled with clean soil. 

October 21, 1992 Stockpiled soil disposed at Controlled Recovery, Inc. (CRI) on 
Highway 80/62, between Hobbs and Carlsbad, New Mexico. 

January 29, 1993 OCD requests the submittal of a technical work plan to define the 
vertical and horizontal extent of affected soil and groundwater at 
the facility. 

March 3, 1993 Soil and Groundwater Investigation Work Plan submitted to the 
OCD. 

March 30, 1993 OCD approves work plan with modifications. 

April 17 to 21, 1993 Soil and groundwater investigation conducted. 

r r j l f p Brawmi amrall MtOwel 
LQJLLD Consultants 



CHAPTER 3 

TEXT 

Background Information 

On July 29, 1992, The Western Company of North America (Western) removed 
an underground field waste tank at the Artesia, New Mexico facility. During removal, 
the tank collapsed and released its contents into the tank pit. The liquid was pumped 
out of the tank pit by a vacuum truck and disposed by a licensed contractor. The tank 
pit was overexcavated and soil samples were taken from the south, east, and west walls 
and the floor of the excavation. A sample of the groundwater that had seeped into the 
bottom of the excavation was also collected. The analytical results of the soil and 
groundwater samples were submitted to the New Mexico Oil Conservation Division 
(OCD) for review on August 4, 1992. After obtaining approval from the OCD, the 
excavation was backfilled with clean soil, and the excavated soil was disposed at 
Controlled Recovery, Inc. (CRI) on Highway 82/60 between Hobbs and Carlsbad, New 
Mexico. 

In a letter dated January 29,1993, the OCD requested that a soil and groundwater 
investigation work plan be submitted for their approval. The purpose of this Soil and 
Groundwater Investigation Work Plan was to provide the OCD with information 
regarding field procedures, sample analyses, water well research procedures, and the 
scheduling proposed for the Artesia facility. The Soil and Groundwater Investigation 
Work Plan was submitted by Brown and Caldwell Consultants (BCC) on March 3,1993, 
and received OCD approval on March 30,1993. Relevant regulatory correspondence for 
the Artesia facility is presented in Appendix A. 

SOIL INVESTIGATION 

On April 14 through April 20, 193, BCC completed five soil borings by hollow-
stem auger drilling methods. The following is a description of the drilling, sampling, 
and laboratory results of the soil borings at the Artesia facility. 

Soil Boring Drilling and Sampling 

From February 3 through February 6,1993, BCC completed five soil borings. The 
locations of four of the borings were proposed in the March 3, 1993, work plan and 
approved by the OCD in a letter dated March 30,1993. The fifth soil boring was added 
by verbal approval of the OCD on April 19, 1993. Each soil boring was drilled and 
continuously sampled to a depth of approximately 26.0 feet. The borings were drilled 
using hollow-stem-auger drilling methods. Soil samples were collected using a 1.5-inch-
diameter split spoon sampler. The locations of the borings are presented on Figure 3-1. 
Borehole logs prepared for each location are presented in Appendix B. 

rTJirp immwini amnd! (Ealnflwfll 
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Two samples from each boring were selected for laboratory analysis. In each 
boring the sample with the highest photoionization detector (PID) reading and the 
sample from the soil-water interface were selected for analyses except in SB-2 and SB-5. 
In these two borings, no organic vapors were detected; therefore, the samples from the 
bottom of the borings were submitted for laboratory analyses. Each sample was split, 
with half of the sample being placed in a labeled, laboratory-cleaned jar, and 
immediately placed on ice to prevent loss of any volatile constituents. The other half of 
the sample was placed in a laboratory-cleaned, wide-mouth 16 ounce jar, the top covered 
with aluminum foil and the lid secured over the foil. Organic vapors were allowed to 
develop for approximately five minutes. During this period, the sample was shaken 
vigorously for approximately one minute then the aluminum foil was then pierced with 
the PID probe and an organic vapor reading was taken. This procedure for measuring 
organic vapors in a headspace is known as the ambient temperature headspace (ATH) 
method (Van Zyl, 1987). Organic vapor readings are presented on the boring logs in 
Appendix B. At the conclusion of the sampling, the cooled samples were shipped via 
overnight delivery to BC Analytical in Glendale, California using proper chain-of-
custody procedures. Upon receipt by the laboratory, the samples were logged in and 
assigned the log numbers shown on the analytical reports presented in Appendix C. 

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

A l l drill cuttings and excess soil generated by drilling activities were stored on 
heavy gauge plastic and covered by heavy gauge plastic along the west property fence 
on-site to await disposal. 

Soil Boring Sample Analysis 

Al l soil samples selected for laboratory analysis were analyzed for benzene, 
toluene, ethyl benzene, and xylenes (BTEX) EPA Method 8020, and Total Petroleum 
Hydrocarbons (Diesel Fraction) EPA Modified 8015. The two soil samples that had the 
highest PID readings were also submitted for Toxicity Characteristic Leaching Procedure 
(TCLP) analysis for volatile organics (EPA Method 8240), extractable organics (EPA 
Method 8270) and metals. A summary of the selected analytical results for the soil 
samples is presented in Table 3-1. The laboratory analytical reports are presented in 
Appendix C. 

The analytical results of the soil samples selected for laboratory analysis indicated 
that total volatile organics were below detection limits. Total Petroleum Hydrocarbons 
(TPH) was detected in SB-1 only, at a concentration of 850 parts per million (ppm). The 
other soil samples were below the detection limit of 5.0 ppm for TPH. 

LDJLLO Consultants 



3-4 

TCLP analyses indicated that concentrations of volatile and extractable organics 
were below detection limits in SB-1 and SB-4 soil samples. TCLP analyses for metals 
indicated arsenic concentrations of 0.078 ppm in SB-1 and 0.059 ppm in SB-4. Selenium 
was detected in SB-1 at a concentration of 0.13 ppm. Barium concentrations ranged from 
0.48 ppm in SB-1 and 0.57 ppm in SB-4. These concentrations for each detectable 
constituent were below standards for Maximum Concentration of Contaminants for the 
Toxicity Characteristic (40 CFR 264.24, Table 1). 

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

Artesia, New Mexico Facility 

Laboratory Soil Boring Sample 

Analyses 
SB-1-3 SB-1-10 SB-2-11 SB-3-7 SB-3-10 SB-4-6 SR4-10 SB-5-9 
(8-10 ft) (22-24 ft) (24-26 ft) (16-18 ft) (22-24 ft) (14-16 ft) (22-24 ft) (20-22 ft) 

EPA 8020 
(ug/Kg) 

Volatile Organics BDL BDL BDL BDL BDL BDL BDL BDL 

EPA Modified 8015 
(mg/Kg) 

TPH (Diesel fraction) 850 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 

EPA 8240 
(ug/L) 

TCLP Volatile 
Organics BDL BDL BDL BDL BDL BDL BDL BDL 

EPA 8270 
(ug/L) 

TCLP Extractable 
Organics BDL BDL BDL BDL BDL BDL BDL BDL 

EPA 6010 or 
EPA 7470 

(mg/L) 
TCLP Metals 

Mercury <0.08 N / A N / A N / A N / A <0.08 N / A N / A 
Arsenic 0.078 N / A N / A N / A N / A 0.059 N / A N / A 

Selenium 0.13 N / A N / A N / A N / A <0.01 N / A N / A 
Lead <0.05 N / A N / A N / A N / A <0.05 N / A N / A 
Silver <0.01 N / A N / A N / A N / A <0.01 N / A N / A 

Barium 0.48 N / A N / A N / A N / A 0.57 N / A N / A 
Cadmium <0.02 N / A N / A N / A N / A <0.02 N / A N / A 
Chromium <0.03 N / A N / A N / A N / A <0.03 N / A N / A 

ug/Kg= micrograms per kilogram = parts per billion 
mg/Kg= milligrams per kilogram = parts per million 
ug/L= micrograms per liter = parts per billion 
mg/L= milligrams per liter = parts per million 
BDL= below detection limits 
N/A= not analyzed for the indicated parameter(s) 

rTJlfTD Srowjmi annul Miflwiell 
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GROUNDWATER INVESTIGATION 

On April 17 through April 20,1993, BCC installed groundwater monitoring wells 
in four of the newly drilled soil borings. On April 21, BCC developed, purged, and 
sampled the four newly installed groundwater monitoring wells. The following is a 
description of the installation, development, purging, and sampling of the newly 
installed groundwater monitoring wells. 

Monitoring Well Installation 

Each well consisted of approximately 2.5 feet of 4-inch-diameter schedule 40 PVC 
blank casing, to act as a sump for the collection of fine sediments, followed by 15 feet 
of 4-inch-diameter Schedule 40 PVC slotted casing (0.01-inch slots). The slotted PVC was 
followed by 10 feet of 4-inch-diameter Schedule 40 PVC solid casing. Each section of 
casing was joined using threaded, flush-mounted connections. 

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

Al l monitoring wells were completed as at-grade completions. The monitoring 
wells were completed with a flush-mount grade box surrounded by a small (3 feet by 
3 feet square) concrete pad. The locations of the four newly installed groundwater 
monitoring wells can be found on Figure 3-2. 

The four newly installed groundwater monitoring wells were developed to 
remove fine sediments from the bottom of the well. Development was accomplished by 
using a clean PVC bailer to evacuate water from each well until clear water was 
achieved. Approximately 11 gallons were removed from MW-1. Approximately 18 
gallons, 15 gallons, and 12 gallons were removed from MW-2, MW-3, and MW-4 
respectively. The evacuated water was placed in the on-site field waste tanks. 

Monitoring Well Sampling 

Groundwater samples for laboratory analysis were collected from the newly 
installed groundwater monitoring wells on February 21,1992. Prior to sample collection, 
a clean PVC bailer was used to purge each well. Approximately 3 well volumes of 
water were removed and the pH, temperature, and specific conductance stabilized (two 
consecutive readings in each well). After purging the groundwater monitoring wells, 
they were allowed to recharge until static water level was achieved. 

LQJLLD Consultants 
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3-7 

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

Groundwater Sample Analysis 

The four groundwater samples were analyzed for BTEX constituents by EPA 
Method 8020. A summary of the analytical results for the April 21, 1993, groundwater 
samples are presented in Table 3-2. BTEX concentrations may also be found on the 
Dissolved-Phase Concentration Map (Figure 3-3). Laboratory analytical reports are 
presented in Appendix D. 

The results of the groundwater samples analyzed by EPA Method 8020 indicated that 
benzene and xylenes were detected in MW-1 only, at concentrations of 4.1 ppb and 67.0 
ppb, respectively. Toluene was detected in MW-4, at a concentration of 1.7 ppb. All 
other constituents were below detection limits in all monitoring wells. 

Table 3-2 Summary of Laboratory Analysis Results for Groundwater Samples 
The Western Company of North America 

Artesia, New Mexico Facility 

Laboratory Analysis 
Well Number 

Laboratory Analysis 
MW-1 MW-2 MW-3 

Laboratory Analysis 
MW-1 MW-2 MW-3 MW-4 

EFA 8020 (ug/L) 
Volatile Organics 

1,2 Dichlorobenzene <0.5 <0.5 <0.5 <0.5 
1,3 Dichlorobenzene <0.5 <0.5 <0.5 <0.5 
1,4 Dichlorobenzene <0.5 <0.5 <0.5 <0.5 
Benzene 4.1 <0.5 <0.5 <0.5 
Chlorobenzene <0.5 <0.5 <0.5 <0.5 
Ethyl benzene <0.5 <0.5 <0.5 <0.5 
Toluene <0.5 <0.5 <0.5 1.7 
Total xylenes 67.0 <1.0 <1.0 <1.0 

ug/L= micrograms per Liter = parts per billion 

Lf lJ l lg Consultants 
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Determination of Groundwater Flow Direction and Gradient 

3-9 

On April 21,1993, BCC recorded groundwater level measurements in each of the 
four groundwater monitoring wells. To identify the presence or absence of phase-
separated hydrocarbons, a dual interface probe (Marine Moisture Control Company 
Model D-2401-2UI) was used for the groundwater level measurements. All readings 
were measured relative to the survey marks on the top of each well casing which were 
established by a survey conducted on April 21,1993, by BCC. The benchmark (relative 
elevation of 100.00 feet) was defined as the northwest corner of the drum storage dock 
and all top casing elevations were surveyed relative to that point. All data was recorded 
to the nearest 0.01 foot. No phase-separated hydrocarbons were identified in any of the 
monitoring wells. Groundwater elevation data for April 21, 1993 is presented in Table 
3-3. The groundwater flow direction at the site is to the east-northeast with a gradient 
of <0.01 feet per foot. Figure 3-4 presents the Groundwater Gradient Map for the 
Western Facility in Artesia, New Mexico. 

Table 3-3 Groundwater Elevation Data 
The Western Company of North America 

Artesia, New Mexico Facility 

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

MW-1 95.82 12.74 83.08 

MW-2 96.40 13.70 82.70 

MW-3 96.09 14.53 81.56 

MW-4 96.07 13.05 83.02 

WATER WELL SEARCH 

In the letter to Western dated January 29, 1993, the OCD requested that a water 
well search be conducted to identify all water wells within one-half (1/2) mile of the 
facility. This water well search included well locations (by quarter/quarter section), well 
depth, water level, water quality, and use of each well. BCC personnel conducted this 
search at the State Engineer's office in Roswell, New Mexico on February 21, 1993. No 
existing water wells within one-half (1/2) mile of the facility were identified. A copy 
of the computer printout obtained from the state Engineer's office is presented in 
Appendix E. 
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CHAPTER 4 

CONCLUSIONS AND RECOMMENDATIONS 

Based on information obtained during this soil and groundwater investigation, 
Brown and Caldwell consultants (BCC) presents the following conclusions and 
recommendations for The Western Company of North America (Western) Artesia, New 
Mexico facility. 

Conclusions 

Based on field investigations and laboratory analytical results: 

• Concentrations of volatile organics are below detection h'mits in all soil 
samples selected for analysis. 

• TPH was detected in soil boring SB-1 only, at a concentration of 850 parts 
per million (ppm). 

• TCLP analyses for volatile and extractable organics in the soil samples 
indicated that all constituents were below detection limits. 

• TCLP analyses for metals in the soil samples indicated that concentrations 
of detectable metals were below standards for Maximum Concentration of 
Contaminants for the Toxicity Characteristic (40 CRF 261.24, Table 1). 

• Detectable volatile organic constituents in groundwater samples were 
below New Mexico Water Quality Control Commission standards 
published in the New Mexico Oil Conservation Division's manual, 
"Environmental Regulations." 

• Based on this investigation, BCC has determined that the groundwater 
gradient is 0.02 feet per foot and has a flow direction toward the east-
southeast. 

• Based on records obtained from the New Mexico State Engineer's office, 
no water wells are located within one-half (1/2) mile of the facility. 

Recommendations 

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

• No further field investigations should be conducted at the Artesia, New 
Mexico facility. 

• In order to verify the data obtained during the April 21, 1993 sampling 
event, the recently installed monitoring wells should be sampled again in 
July 1993. 
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h f " ! Brown and 
U U Consultants 

Caldwell 

2710 Slemmons Freeway 
1100 Tower North 
Dallas 
Texas 75207 
(214) 630-0001 
FAX (214) 630-986S 

August 4,1992 

Mr. Roger Anderson 
New Mexico Energy Minerals and 
Natural Resources Department 
Oil Conservation Division 
P. O. Box 2088 

Dear Mr. Anderson: 

As discussed during our telephone conversation on July 29, 1992, Brown and Caldwell 
Consultants (BCC), on behalf of the Western Company of North America (WCNA), is 
submitting the attached analytical results from water and soil samples collected at the 
WCNA facility. The samples were collected during emergency removal activities of an 
underground field waste tank at the facility. 

Four soil samples and one water sample were collected to verify cleanup of affected 
material had been achieved (see attached sample location map). The water sample was 
collected at the bottom of the tank pit from water seeping into the excavation. Soil 
samples were collected from the walls and floor of the excavation. No sample was 
collected from the north side of the excavation because this sidewall was removed to 
allow equipment access to the tank pit. 

Your review and comments regarding the attached analytical results as well as future 
considerations for final closure of the field waste tank wil l be appreciated. If you have 
any questions or require additional information please contact me at (214) 630-0001. 

Very truly yours, 

Santa FE, New Mexico 87504 19-7059-10 

Subject: Soil and Water Sample Results 
The Western Company of North America 
Artesia, New Mexico Facility 

BROWN AND CALDWELL CONSULTANTS 

Project Manager 

LMW:mae 

cc/attach: Mr. Phillip Box, Western Company of North America, Houston, TX 
Mr. Teddy Gandy, Western Company of North America, Hobbs, N M 



STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

•IL CONSERVATION DIVISION 

BRUCE KING 
GOVERNOR 

January 29, 1993 

POST OFFICE BOX 2088 
STATE LANO OFFICE 8UIL0ING 
SANTA FE. NEW MEXICO 87504 

1505) 827-5800 

CERTIFIED M A I L 
RETURN RECEIPT NO. P-667-241-937 

Mr. Phillip Box 
The Western Company of North America 
P.O. Box 56006 
Houston, Texas 77256 

REAL t S I ATE AND 
FACILITIES CONSTRUCTION 

RE: Artesia Service Facility 
Soil & Groundwater Contamination Investigation 
Eddy County, New Mexico 

Dear Mr. Box: 

The New Mexico Oil Conservation Division (OCD) has received the August 4, 1992, analytical 
results from water and soil samples collected at the Western Company of North America's 
(WCNA) Artesia Service Facility submitted by Brown and Caldwell Consultants on behalf of 
the WCNA. The analytical results were collected during the emergency removal activities of 
an underground field waste tank at the facility. 

Based on the analytical results, the OCD requests that the WCNA submit an investigation 
workplan to determine the extent and magnitude of the soil and groundwater contamination at 
your Artesia Service Facility. Please submit the required investigation plan to the OCD Santa 
Fe Office by March 1, 1993. The plan should include a time schedule for all investigation 
activities and submission of an investigation report. 

Because of the possible threat of contamination to underground drinking water sources, the OCD 
requires the WCNA to identify all water wells within one-half (1/2) mile of the facility. Include 
all available data such as location (by quarter/quarter section), well depth, water level, water 
quality, and purpose of the well (ie. domestic, stock, community). Please submit this 
information with your investigation workplan. 



Mr. Phillip Box 
January 29, 1993 
Page 2 

Please note that when analyzing groundwater samples the detection limit must be low enough 
to detect contaminant levels at or above the Water Quality Control Commission (WQCC) 
groundwater standards. Enclosed is a copy of the New Mexico WQCC Regulations. 

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

Kathy M. Brown 
Geologist ' 

xc: Mike Williams, OCD Artesia Office 
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Brown and Caldwell 
Consultants 
2710 Stemmons Freeway 
1100 Tower North 
Dallas 
Texas 75207 
(214) 630-0001 
FAX (214) 630-9866 

March 3,1993 

Ms. Kathy Brown 
State of New Mexico 
Energy, Minerals, and Natural Resources Dept 
Oil Conservation Division 
Post Office Box 2088 
State Land Office Building 
Santa Fe, New Mexico 87504 19-7440-01 

Subject: Soil and Groundwater Investigation Work Plan for 
The Western Company of North America 
Artesia, New Mexico Facility 

Dear Ms. Brown: 

On behalf of The Western Company of North America, Brown and Caldwell Consultants 
is submitting the enclosed Soil and Groundwater Investigation Work Plan for the Artesia 
facility. 

If you have any questions or require additional information, please contact me or Jack 
Cooper at (214) 630-0001. 

Very truly yours, 

BROWN AND CALDWELL CONSULTANTS 

Lynn M. Wright 
Project Manager 

LMW:mae 

cc: Mr. Phillip Box, The Western Company of North America, Houston, Texas 
OCD Artesia District Office 



04-06-9: 09:01AM 

STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION OIVISION 
zs;owe ton. 

BRUCE KING 
GOVERNOR 

ANITA L O C K W O O D 
CAOINET SECRETARY 

March 30, 1993 

POST OFFICE BOX 2088 
STATE LANO OFFICE BUILOING 

BANTA FE. NEW MEXICO 87604 
IS03I B37.38C0 

CERTIFIED M A I L 
RETURN RECEIPT NO. P-667-241-954 

Mr. Phillip Box 
Thc Western Company of North America 
P.O. Box 56006 
Houston, Texas 77256 

REAL E S I A l b AND 
FACILITIES CONSTRUCTION 

RE: Artesia Service Facility 
Soil & Groundwater Contamination Investigation 
Eddy County, New Mexico 

Dear Mr. Box: 

The New Mexico Oil Conservation Division (OCD) has received the March 3, 1993 "Soil and 
Groundwater Investigation Work Plan" for the Western Company of North America (WCNA) 
submitted by Brown and Caldwell Consultants on behalf of the WCNA. The above document 
outlines a plan for an investigation into the extent and magnitude of soil and groundwater 
contamination at the WCNA Artestia Service Facility. The above referenced Investigation Work 
Plan is hereby approved with the following conditions: 

1. Soil Borings: The WCNA has proposed to drill 4 soil borings to approximately 15 to 
20 feet deep. The borings will then be deepened to approximately 25 to 30 feet and 
completed as monitoring wells. Any changes in the number, location or completion of 
these soil borings and/or monitor wells must be approved by the OCD. 

2. Soil Sampling: Soil samples will be taken approximately every 2 feet on all soil borings. 
For each soil boring, soil samples from the highest flame ionization detector (FID) or 
photoionization detector (PID) reading and at approximately 2 feet above the water table, 
if there is any FID/PID reading at this location, will be submitted for laboratory analysis. 

I 



Mr. Phillip Box 
March 30, 1993 
Page 2 

3. Soil Sample Analysis: The soil samples selected for laboratory analysis will be analyzed 
for volatile aromatic organics (BTEX) using EPA Method 8020 and for total petroleum 
hydrocarbons (TPH) using EPA Modified Method 8015. Because waste genereated at 
oilfield service companies is not exempt from RCRA Subtitle C regulations, a soil sample 
from the borehole with the highest PID/FTD reading will also be analyzed for hazardous 
waste characteristics. Herbicides and pesticides may be obmitted if a certified statement 
from a corporate representative is submitted staring that herbicides and pesticides have 
never been used at the facility. 

4. Groundwater Sample Analysis: The groundwater samples from the monitor wells will 
be analyzed for BTEX using EPA Method 8020. 

NOTE: The proposed groundwater analyses by the WCNA is limited to volatile 
aromatic organics (BTEX). Please be advised that after evaluation of the investigation 
results, the OCD will require a full groundwater characterization for all Water Quality 
Control groundwater standards. 

5. Monitor Well Construction: All monitor wells will be constructed with 4-inch diameter 
PVC casing and will have a minimum of 10 feet of screen below the water table and 5 
feet of screen above the water table. 

6. Investi^aton Report: The WCNA will submit a soil and groundwater investigation report 
to the OCD within 45 days of completing the proposed investigation. The water well 
data requested January 29, 1993 by the OCD will be included in the investigation report. 

7. Clean-up Fluid Disposal: The WCNA will submit a copy of the authorization for 
disposal of the fluids removed from the emergency clean-up of the underground field 
waste tank failure to the OCD. Please include the name of the operator, location and 
permit number of the Class 2 injection well. 

Please contact the OCD at least 7 days prior to all soil borings, monitor well installations, and 
sampling events so that the OCD has the opportunity to have a representative present and split 
samples. 



Mr. Phillip Box 
March 30, 1993 
Page 3 

Please be advised that the OCD approval does not limit you to the work proposed if the 
investigation fails to fully delineate the extent of contamination related to the WCNA's activities. 
In addition, the OCD approval does not relieve you of liability for compliance with any other 
laws and/or regulations. 

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

Sincerely 

Kathy M. Brown 
Geologist 

xc: Mike Williams, OCD Artesia Office 

1 
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APPENDIX C 

LABORATORY ANALYTICAL REPORTS 
FOR 

SOIL SAMPLES 



B C Analytical 

•••••••••••• 
801 Western Avenue 
Glendale, CA 91201 
818/247-5737 
Fax: 818/247-9797 

i • • • • n • i "ffl 
•1 cv ".OO ' 

AMENDED REPORT 

S~-/0 - <73 

Mr. Jack Cooper 
Brown and Caldwell 
1100 Tower North, 2710 Stemmons Freeway 
Dallas, Texas 75207 

ANALYTICAL REPORT 

LOG NO: G93-04-282 

Received: 23 APR 93 
Mailed : 06 MAY 93 

Purchase Order: WCNA 

Project: 7440-02 

LOG NO 

REPORT OF ANALYTICAL RESULTS 

SAMPLE DESCRIPTION, SOIL SAMPLES 

Page 1 

DATE SAMPLED 

04-282-1 SB-1-3 17 APR 93 
04-282-2 SB-4-6 19 APR 93 
04-282-3 SB-1-10 17 APR 93 
04-282-4 SB-2-11 18 APR 93 
04-282-5 SB-3-7 19 APR 93 

PARAMETER 04-282-1 04-282-2 04-282-3 04-282-4 04-282-5 

TPH - Modified 8015 
Date Analyzed 04/27/93 04/27/93 04/27/93 04/27/93 04/27/93 
Date Extracted 04/26/93 04/26/93 04/26/93 04/26/93 04/26/93 
Dilution Factor, Times 10 1 1 1 1 
Carbon Range, . C10-C22 — — — — 

Total Fuel Hydrocarbons, mg/kg 850 <5 <5 <5 <5 
Fuel Character, . Diesel — — — — 

Vol. Aromatics/EPA 8020 
Date Analyzed 04/26/93 04/26/93 04/26/93 04/26/93 04/26/93 
Date Confirmed 04/26/93 04/26/93 04/26/93 04/26/93 04/26/93 
Dilution Factor, Times 1 1 1 1 1 
1,2-Dichlorobenzene, ug/kg <5 <5 <5 <5 <5 
1,3-Dichlorobenzene, ug/kg <5 <5 <5 <5 <5 
1,4-Dichlorobenzene, ug/kg <5 <5 <5 <5 <5 
Benzene, ug/kg <5 <5 <5 <5 <5 
Chlorobenzene, ug/kg <5 <5 <5 <5 <5 
Ethylbenzene, ug/kg <5 <5 <5 <5 <5 
Toluene, ug/kg <5 <5 <5 <5 <5 
Total Xylene Isomers, ug/kg 
Other Vol. Aromatics/EPA 8020 

<10 <10 <10 <10 <10 Total Xylene Isomers, ug/kg 
Other Vol. Aromatics/EPA 8020 — — — — 



B C Analytical 

801 Western Avenue 
Glendale, CA 91201 
818/247-5737 
Fax: 818/247-9797 

LOG NO: G93-04-282 

Received: 23 APR 93 
Mailed : 06 MAY 93 

Mr. Jack Cooper 
Brown and Caldwell 
1100 Tower North, 2710 Stemmons Freeway 
Dallas, Texas 75207 

Purchase Order: WCNA 

Project: 7440-02 

REPORT OF ANALYTICAL RESULTS Page 2 

LOG NO SAMPLE DESCRIPTION, SOIL SAMPLES DATE SAMPLED 

04-282-6 
04-282-7 
04-282-8 

SB-3-10 
SB-4-10 
SB-5-9 

19 APR 93 
19 APR 93 
20 APR 93 

PARAMETER 04-282-6 04-282-7 04-232-8 

TPH - Modified 8015 
Date Analyzed 
Date Extracted 
Dilution Factor, Times 
Total Fuel Hydrocarbons, mg/kg 
Other TPH - Modified 8015 

Vol. Aromatics/EPA 8020 
Date Analyzed 
Date Confirmed 
Dilution Factor, Times 
1.2- Dichlorobenzene, ug/kg 
1.3- Dichlorobenzene, ug/kg 
1.4- Dichlorobenzene, ug/kg 
Benzene, ug/kg 
Chlorobenzene, ug/kg 
Ethylbenzene, ug/kg 
Toluene, ug/kg 
Total Xylene Isomers, ug/kg 
Other Vol. Aromatics/EPA 8020 

04/27/93 
04/26/93 

1 
<5 

04/26/93 04/26/93 04/26/93 
04/26/93 04/26/93 04/26/93 

1 1 1 
<5 <5 <5 
<5 <5 <5 
<5 <5 <5 
<5 <5 <5 
<5 <5 <5 
<5 <5 <5 
<5 <5 <5 
<10 <10 <10 

- — 



B C Analytical •••••••••••••••••••I 
801 Western Avenue 
Glendale, CA 91201 
818/247-5737 
Fax: 818/247-9797 

u m 

LOG NO: G93-04-282 

Received: 23 APR 93 
Mailed : 06 MAY 93 

Mr. Jack Cooper 
Brown and Caldwell 
1100 Tower North, 2710 Stemmons Freeway 
Dallas, Texas 75207 

Purchase Order: WCNA 

Project: 7440-02 

LOG NO 

REPORT OF ANALYTICAL RESULTS 

SAMPLE DESCRIPTION, TCLP EXTRACT SAMPLES 

Page 3 

DATE SAMPLED 

04-282-9 SB-1-3 17 APR 93 
04-282-10 SB-4-6 19 APR 93 
04-282-11 SB-1-3 17 APR 93 
04-282-12 SB-4-6 19 APR 93 

PARAMETER 04-282-9 04-282-10 04-282-11 04-282-12 

Mercury (EPA 7470), mg/L <0.08 <0.08 
Arsenic (6010), mg/L 0.078 0.059 
Selenium (6010), mg/L 0.13 <0.1 
Lead (6010), mg/L <0.05 <0.05 
Silver (6010), mg/L <0.01 <0.01 
Barium (6010), mg/L 0.48 0.57 
Cadmium (6010), mg/L <0.02 <0.02 
Chromium (6010), mg/L <0.03 <0.03 
Digestion (3010), Date --- 04/27/93 04/28/93 
TCLP Extract, Date — 04/26/93 04/26/93 



B C Analytical 

801 Western Avenue 

Glendale, CA 91201 

818/247-5737 LOG MO: G93-04-282 
Fax: 818/247-9797 

Received: 23 APR 93 
Mailed : 05 MAY 93 

Mr. Jack Cooper 
Brown and Caldwell Purchase Order: WCNA 
1100 Tower North, 2710 Stemmons Freeway 
Dallas, Texas 75207 

Project: 7440-02 

REPORT OF ANALYTICAL RESULTS Page 4 

LOG NO SAMPLE DESCRIPTION, TCLP EXTRACT SAMPLES DATE SAMPLED 

04-282-9 SB-1-3 17 APR 93 
04-282-10 SB-4-6 19 APR 93 
04-282-11 SB-1-3 17 APR 93 
04-282-12 SB-4-6 19 APR 93 

PARAMETER 04-282-9 04-282-10 C4-282-11 04-282--12 

TCLP/8270 Organics 
Date Analyzed --- 05/04/93 05/04/93 
Date Extracted — 04/30/93 04/30/93 
Dilution Factor, Times 1 1 
1,4-Dichlorobenzene, ug/L <5 <5 
2,4,5-Trichlorophenol, ug/L <6 <6 
2,4,6-Trichlorophenol, ug/L <5 <5 
2,4-Dinitrotoluene, ug/L — <5 <5 
2-Methylphenol (o-Cresol), ug/L <5 <5 
3-Methylphenol (m-Cresol), ug/L <10 <10 
4-Methylphenol (p-Cresol), ug/L <8 <8 
Total Cresol Isomers, ug/L <20 <20 
Hexachlorobenzene, ug/L <5 <5 
Hexachlorobutadiene, ug/L <5 <5 
Hexachloroethane, ug/L <5 <5 
Nitrobenzene, ug/L <5 <5 
Phenol, ug/L <5 <5 
Pentachlorophenol, ug/L <5 <5 
Pyridine, ug/L <10 <10 
Surrogates ** 
2-Fluorobiphenyl Reported, ug/L 37.7 45.7 
2-Fluorobiphenyl Theoretical, ug/L 50.0 50.0 
2-Fluorophenol Reported, ug/L 55.8 58.6 
2-Fluorophenol Theoretical, ug/L 75.0 75.0 



B C Analytical 

• ••••••••••••••••••••••••••••••••••••• n •• • • • • • • • • • • • * 
801 Western Avenue 
Glendale, CA 91201 
818/247-5737 
Fax: 818/247-9797 

LOG NO: G93-04-2S2 

Received: 
Mailed : 

23 APR 93 
06 MAY 93 

Mr. Jack Cooper 
Brown and Caldwell 
1100 Tower North, 2710 Stemmons Freeway 
Dallas, Texas 75207 

Purchase Order: WCNA 

Project: 7440-02 

LOG NO 

REPORT OF ANALYTICAL RESULTS 

SAMPLE DESCRIPTION, TCLP EXTRACT SAMPLES 

Page 5 

DATE SAMPLED 

04-282-9 SB-1-3 17 APR 93 
04-282-10 SB-4-6 19 APR 93 
04-282-11 SB-1-3 17 APR 93 
04-282-12 SB-4-6 19 APR 93 

PARAMETER 04-282-9 04-282-10 04-282-11 04--282--12 

2,4,6-Tribromophenol Reported, ug/L — 69.8 66.0 
2,4,6-Tribromophenol Theoretical, ug/L — — 75.0 75.0 
Nitrobenzene-d5 Reported, ug/L — — 43.9 48.1 
Nitrobenzene-d5 Theoretical, ug/L — — 50.0 50.0 
Phenol-d5 Reported, ug/L — — 58.0 61.2 
Phenol-d5 Theoretical, ug/L — — 75.0 75.0 
Terphenyl-dl4 Reported, ug/L — — 41.5 44.8 
Terphenyl-di4 Theoretical, ug/L — — 50.0 50.0 

Zero HeadsDace Extraction 04/23/93 04/23/93 



B C Analytical 

801 Western Avenue 
Glendale, CA 91201 
818/247-5737 
Fax: 8181247-9797 

LOG NO: G93-04-282 

Received: 23 APR 93 
Mailed : 06 MAY 93 

Mr. Jack Cooper 
Brown and Caldwell 
1100 Tower North, 2710 Stemmons Freeway 
Dallas, Texas 75207 

Purchase Order: WCNA 

Project: 7440-02 

LOG NO 

REPORT OF ANALYTICAL RESULTS 

SAMPLE DESCRIPTION, TCLP EXTRACT SAMPLES 

Page 6 

DATE SAMPLED 

04-282-9 
04-282-10 
04-282-11 
04-282-12 

SB-1-3 
SB-4-6 
SB-1-3 
SB-4-6 

17 APR 93 
19 APR 93 
17 APR 93 
19 APR 93 

PARAMETER 04-282-9 04-282-10 04-282-11 04-282-12 

TCLP/8240 Organics 
Date Analyzed 04/26/93 04/26/93 
Date Extracted 04/23/93 04/23/93 
Dilution Factor, Times 1 1 — — 
1,1-Dichloroethene, ug/L <1 <1 
1,2-Dichloroethane, ug/L <1 <1 
Benzene, ug/L <5 <5 
Chlorobenzene, ug/L <1 <1 
Carbon Tetrachloride, ug/L <1 <1 
Chloroform, ug/L <1 <1 
Methyl ethyl ketone, ug/L <5 <5 
Trichloroethene, ug/L <1 <1 
Tetrachloroethene, ug/L <1 <1 
Vinyl chloride, ug/L <1 <1 

BCA 



B C Analytical 

801 Western Avenue 
Glendale, CA 91201 
818/247-5737 LOG NO: G93-04-282 
Fax: 8181247-9797 

Received: 23 APR 93 
Mailed : 06 MAY 93 

Mr. Jack Cooper 
Brown and Caldwell Purchase Order: WCNA 
1100 Tower North, 2710 Stemmons Freeway 
Dallas, Texas 75207 

AMENDED REPORT: 
The Reporting Detection Limit (RDL) for Benzene 
has been raised to eliminate the possible 
existance of false positives. 

C. McHale 5/10/93 

Project: 7440-02 

REPORT OF ANALYTICAL RESULTS Page 7 

James C. Hein, Laboratory Director 



APPENDIX D 

LABORATORY ANALYTICAL REPORTS 
FOR 

GROUNDWATER SAMPLES 



Analytical Report 
ANALYTICAL REPORT 

RECEDED 
LOG NO: G93-04-284 

MAY I 0 ;S93 

Received: 23 APR 93 

M a i l e d : MAY 5 1993 

Mr. Jack Cooper 
Brown and Caldwell Purchase Order: WCNA 
1100 Tower North, 2710 Stemmons Freeway 
Dallas, Texas 75207 

Project: 7440-02 

REPORT OF ANALYTICAL RESULTS Page 1 

LOG NO SAMPLE DESCRIPTION, GROUND WATER SAMPLES DATE SAMPLED 

04-284-1 MW-1 
04-284-2 MW-2 
04-284-3 MW-3 
04-284-4 MW-4 

PARAMETER 

Vol. Aromatics/EPA 8020 
Date Analyzed 
Date Confirmed 
Dilution Factor, Times 
1.2- Dichlorobenzene, ug/L 
1.3- Dichlorobenzene, ug/L 
1.4- Dichlorobenzene, ug/L 
Benzene, ug/L 
Chlorobenzene, ug/L 
Ethylbenzene, ug/L 
Toluene, ug/L 
Total Xylene Isomers, ug/L 

21 APR 93 
21 APR 93 
21 APR 93 
21 APR 93 

04-284-1 04-284-2 04-284-3 04-284-4 

04/26/93 04/26/93 04/26/93 04/26/93 
04/26/93 04/26/93 04/26/93 04/26/93 

1 1 1 1 
<0.5 <0.5 <0.5 <0.5 
<0.5 <0.5 <0.5 <0.5 
<0.5 <0.5 <0.5 <0.5 
4.1 <0.5 <0.5 <0.5 
<0.5 <0.5 <0.5 <0.5 
<0.5 <0.5 <0.5 <0.5 
<0.5 <0.5 <0.5 1.7 
67 <1 <1 <1 

James C. Hein, Laborator/y Director 

Brown and Caldwell ^Tir

nnenue

Q^ 
« i j . - i Glendale, California 91201 
Analytical 018) 247-5737 FAX (818) 247-9797 
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STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION ^Ulll 
iDnvcmn 

BRUCE KING 
GOVERNOR 

ANITA LOCKWOOD 
CABINET SECRETARY 

July 1, 1993 

POST OFFICE BOX 2088 
STATE LAND OFFICE BUILDING 

SANTA FE. NEW MEXICO 87504 
(505) 827-5800 

CERTIFIED MAIL 
RETURN RECEIPT MO, P-667-241-997 

Mr. Phillip Box 
Manager Real Estate and EPA Compliance £>2if-
The Western Company of North America ^ 
515 Post Oak Blvd., Suite 915 
Houston, Texas 77027 

RE: SOIL AND GROUNDWATER INVESTIGATION 
THE WESTERN COMPANY OF NORTH AMERICA ARTESIA FACILITY 
EDDY COUNTY, NEW MEXICO 

Dear Mr. Box: 

The New Mexico Oil Conservation Division (OCD) has completed a review of the June 9, 1993 
"SOIL AND GROUNDWATER INVESTIGATION, THE WESTERN COMPANY OF NORTH 
AMERICA (Western), ARTESIA, NEW MEXICO" submitted by Brown and Caldwell 
Consultants on behalf of the Western. The report contains the results of the soil and 
groundwater investigations to determine the extent and magnitude of soil and groundwater 
contamination identified during the emergency removal of an underground field waste tank at 
Westerns Artesia Service Facility. Based on the analytical data and field observations, Western 
recommends that no further field investigations be conducted and that the existing monitoring 
wells be sampled in July 1993. 

Based on review of the analytical data, the OCD hereby approves the above referenced 
recommendations with the following conditions: 

1. Sampling Schedule: All four monitor wells will be sampled in July 1993 and again in 
January 1994. 



Mr. Phillip Box 
July 1, 1993 
Page 2 

2. Sampling Constituents: The groundwater samples from the monitor wells will be 
analyzed for volatile aromatic organics (BTEX) using EPA Method 8020. The 
groundwater samples taken in July will also be analyzed for Polynuclear Aromatic 
Hydrocarbons (PAH) using EPA Method 8100. If the PAH's are not present then 
Western does not need to analyze for them during the January 1994 sampling event. 

3. Sampling Report: Western will submit the groundwater sampling analytical results to the 
OCD by August 31, 1993 and February 28, 1994 for the respective sampling period. 

Based upon the results of the July 1993 and January 1994 sampling, the OCD will determine if 
further sampling will be required 

Please be advised that OCD approval does not relieve Western of liability should remaining soil 
contaminants be found to be migrating into ground waters or surface waters or pose a threat to 
public health. In addition, the OCD approval does not relieve you of liability for compliance 
with any other laws and/or regulations. 

If you have any questions, please do not hesitate to contact me at (505) 827-5884. 

Sincerely, 

Kathy M. Brown 
Geologist 

xc: Mike Williams, OCD Artesia Office 
Lynn M. Wright, Brown and Caldwell Consultants 



BBtDWOD aiofl (EaQaDMkw T̂fLCONSERv: <OH DIVISION 
Consultants RECL.VED 

Z " ^ T ^ '93 JUN IR an 859 
Dallas 
Texas 75207 
(214) 630-0001 
FAX (214) 630-9866 

June 10, 1993 

Ms. Kathy Brown 
State of New Mexico 
Energy, Minerals, and Natural Resources Dept. 
Oil Conservation Division 
Post Office Box 2088 
State Land Office Building 
Santa Fe, New Mexico 87504 19-7440-03/01 

Subject: Liquid Disposal During Emergency Tank Clean-Up 
The Western Company of North America, Artesia, New Mexico Facility 

Dear Ms. Brown: 

In the New Mexico Oil Conservation Division (OCD) letter dated March 30, 1993, it was 
requested that The Western Company of North America submit documentation regarding the 
disposal of liquids recovered during the emergency tank excavation on July 29, 1993. During 
the tank excavation, Mike Williams of the OCD office in Artesia was contacted and advised of 
field activities including soil stockpiling and plans for immediate liquid disposal. Mr. Williams 
agreed that because of the circumstances immediate liquid disposal would be acceptable. 

Enclosed with this letter is a fax from Steve Carter, Inc., in Loco Hills, New Mexico, documenting 
the amount of liquid and the location of disposal. 

If you have any questions or require additional information, please call me at (214) 630-0001. 

Very truly yours. 

Jackie (Jack) Cooper, Jr. 
Geologist 

JLOel 
Enclosure 

cc: Mr. Phillip Box, The Western Company of North America 
Oil Conservation Division, District Office, Artesia, New Mexico 



15-85-1993 09=15AM FROM TO P. 

€> STEVE CARTER, INC. 
P. O. BOX 26 

(505) 677-3113 
LOCO HILLS, NM 88255 

MAY 5, 1993 

JACK COOPER 
BROWN AND CAULDWELL CONSULTANTS 
2170 STEMMONS FWY. 
1100 TOWER N-
DALLAS./ TX 75207-2290 

COPIES OF STEVE CARTER, INC. WORK TICKERS W/INVOICES. 

FROM THE WESTERN COMPANY'S YARD IN ARTESIA, THE FLUIDS 
WERE HAULED TO THE LOCO HILLS WATER DISPOSAL IN LOCO 
HILLS. THE LOCO HILLS WATER DISPOSAL IS AN OPEN PIT 
FACILITY. PERMIT #R-3221 AND LEGALS S16 T17 R30E. 

THE DATE IN QUESTION, JULY 29, 1992, THERE WAS 140 BBLS 
HAULED TO DISPOSAL-

I HOPE THIS IS THE INFORMATION YOU NEED. 

Judy Beadle 
Accounting Secretary 



tt->-Wb-iyyj. 09: 1 5 m FRuf' 

ACCOUNTUiC-ADBBCSS: 
. P.O. BOX 26 " <• 

LOCO HILLS.J4.M. 88255 
PHONE: 

(506) 877-2320 
DAY OO NIGHT NUMBER; 

TO 

S T E V E C A R T E R , IN(f» 
HOT OIL UNITS - OIL FIELD TRANSPORTS - PUMP TRUCK 

1^146309866 p.04 

68834 
L O C O H I L L S . NEW M E X I C O 

- SHIPPED FROMJLV^ ' 

DATE 

^SHIPPEDTa^ftfMc /S?: 

TRUCK NO ^ ^ C A P A C I T Y ^ ^ * 

•DESCRIPTION 

/ • 'j 

Ah. 

HSS.on BBLS. 

r 

& • '3s 

TIME 

FINISHED •2m 
TOTAL HOURS 

ACCOUNTING AOORESS-
P. 0 .80X26 
LOCO HILLS. N.W. 88255 

PHONE: 
(505) 677-2320 

DAY OB NIGHT NUMBER 
(505) 6 7 7 ^ 

• S T E V E C J X R Y E R , INc!. \ ^ • ' - ^ ^ 
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Brown and Caldwell® 
Consultants 

2710 Stemmons Freeway 
1100 Tower North 
Dallas 
Texas 75207 
(214) 630-0001 
FAX (214) 630-9866 

T Q 1 Q Q o JUN 1 4 1993 June 9, 1993 
OIL CONSEHVAI'ION OIV. 

SANTA FE 

Ms. Kathy Brown 
State of New Mexico 
Energy, Minerals, and Natural Resources Department 
Oil Conservation Division 
Post Office Box 2088 
State Land Office Building 
Santa Fe, New Mexico 87504 19-7440-03 

Subject: Soil and Groundwater Investigation 
lerica The Western Company of North America A 

Artesia, New Mexico Facility (r>o—^ 

Dear Ms. Brown: 

On behalf of The Western Company of North America, Brown and Caldwell is 
submitting the enclosed Soil and Groundwater Investigation Report for the Artesia 
facility. 

If you have any questions or require additional information, please contact me at (214) 
630-0001. 

Very truly yours, 

BROWN AND CALDWELL CONSULTANTS 

Jackie (Jack) Cooper, Jr 
Geologist 

JLC:el 
Enclosure 

cc: Mr. Phillip Box, The Western Company of North America, Houston, Texas 
Oil Conservation Division District Office, Artesia, New Mexico 
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STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

BRUCE KING 
GOVERNOR 

POST OFFICE BOX 2088 
STATE LAND OFFICE BUILDING 

SANTA FE. NEW MEXICO 87504 
1505) 827-5800 ANITA LOCKWOOD 

CABINET SECRETARY 
March 30, 1993 

CERTIFIED MAIL 
RETURN RECEIPT NO. P-667-241-954 

Mr. Phillip Box 
The Western Company of North America 
P.O. Box 56006 
Houston, Texas 77256 

R E : Artesia Service Facility 
Soil & Groundwater Contamination Investigation 
Eddy County, New Mexico 

Dear Mr. Box: 

The New Mexico Oil Conservation Division (OCD) has received the March 3, 1993 "Soil and 
Groundwater Investigation Work Plan" for the Western Company of North America (WCNA) 
submitted by Brown and Caldwell Consultants on behalf of the WCNA. The above document 
outlines a plan for an investigation into the extent and magnitude of soil and groundwater 
contamination at the WCNA Artestia Service Facility. The above referenced Investigation Work 
Plan is hereby approved with the following conditions: 

1. Soil Borings: The WCNA has proposed to drill 4 soil borings to approximately 15 to 
20 feet deep. The borings will then be deepened to approximately 25 to 30 feet and 
completed as monitoring wells. Any changes in the number, location or completion of 
these soil borings and/or monitor wells must be approved by the OCD. 

2. Soil Sampling: Soil samples will be taken approximately every 2 feet on all soil borings. 
For each soil boring, soil samples from the highest flame ionization detector (FID) or 
photoionization detector (PID) reading and at approximately 2 feet above the water table, 
if there is any FID/PID reading at this location, will be submitted for laboratory analysis. 



Mr. Phillip Box 
March 30, 1993 
Page 2 

3. Soil Sample Analysis: The soil samples selected for laboratory analysis will be analyzed 
for volatile aromatic organics (BTEX) using EPA Method 8020 and for total petroleum 
hydrocarbons (TPH) using EPA Modified Method 8015. Because waste genereated at 
oilfield service companies is not exempt from RCRA Subtitle C regulations, a soil sample 
from the borehole with the highest PID/FID reading will also be analyzed for hazardous 
waste characteristics. Herbicides and pesticides may be obmitted if a certified statement 
from a corporate representative is submitted stating that herbicides and pesticides have 
never been used at the facility. 

4. Groundwater Sample Analysis: The groundwater samples from the monitor wells will 
be analyzed for BTEX using EPA Method 8020. 

NOTE: The proposed groundwater analyses by the WCNA is limited to volatile 
aromatic organics (BTEX). Please be advised that after evaluation of the investigation 
results, the OCD will require a full groundwater characterization for all Water Quality 
Control groundwater standards. 

5. Monitor Well Construction: All monitor wells will be constructed with 4-inch diameter 
PVC casing and will have a minimum of 10 feet of screen below the water table and 5 
feet of screen above the water table. 

6. Investigaton Report: The WCNA will submit a soil and groundwater investigation report 
to the OCD within 45 days of completing the proposed investigation. The water well 
data requested January 29, 1993 by the OCD will be included in the investigation report. 

7. Clean-up Fluid Disposal: The WCNA will submit a copy of the authorization for 
disposal of the fluids removed from the emergency clean-up of the underground field 
waste tank failure to the OCD. Please include the name of the operator, location and 
permit number of the Class 2 injection well. 

Please contact the OCD at least 7 days prior to all soil borings, monitor well installations, and 
sampling events so that the OCD has the opportunity to have a representative present and split 
samples. 



Mr. Phillip Box 
March 30, 1993 
Page 3 

Please be advised that the OCD approval does not limit you to the work proposed if the 
investigation fails to fully delineate the extent of contamination related to the WCNA's activities. 
In addition, the OCD approval does not relieve you of liability for compliance with any other 
laws and/or regulations. 

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

Sincerely, 

Kathy M. Brown 
Geologist 

xc: Mike Williams, OCD Artesia Office 
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Brawn and Caldwell® ® 
Consultants 

2710 Stemmons Freeway 
1100 Tower North 
Dallas 
Texas 75207 
(214) 630-0001 
FAX (214) 630-9866 

March 3, 1993 

Ms. Kathy Brown 
State of New Mexico 
Energy, Minerals, and Natural Resources Dept 
Oil Conservation Division 
Post Office Box 2088 
State Land Office Building 
Santa Fe, New Mexico 87504 19-7440-01 

Subject: Soil and Groundwater Investigation Work Plan for 
The Western Company of North America 
Artesia, New Mexico Facility 

Dear Ms. Brown: 

On behalf of The Western Company of North America, Brown and Caldwell Consultants 
is submitting the enclosed Soil and Groundwater Investigation Work Plan for the Artesia 
facility. 

If you have any questions or require additional information, please contact me or Jack 
Cooper at (214) 630-0001. 

Very truly yours, 

BROWN AND CALDWELL CONSULTANTS 

Lynn M. Wright 
Project Manager 

LMW:mae 

cc: Mr. Phillip Box, The Western Company of North America, Houston, Texas 
OCD Artesia District Office 



# 
STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 
OIL CONSERVATION DIVISION 

BRUCE KING POST OFFICE BOX20B8 
STATE LAND OFFICE BUILDING 

SANTA FE. NEW MEXICO 87504 
(505) 827-5800 

GOVERNOR 

January 29, 1993 

CERTIFIED MAIL 
RETURN RECEIPT NO. P-667-241-937 

Mr. Phillip Box 
The Western Company of North America 
P.O. Box 56006 
Houston, Texas 77256 

RE: Artesia Service Facility 
Soil & Groundwater Contamination Investigation 
Eddy County, New Mexico 

Dear Mr. Box: 

The New Mexico Oil Conservation Division (OCD) has received the August 4, 1992, analytical 
results from water and soil samples collected at the Western Company of North America's 
(WCNA) Artesia Service Facility submitted by Brown and Caldwell Consultants on behalf of 
the WCNA. The analytical results were collected during the emergency removal activities of 
an underground field waste tank at the facility. 

Based on the analytical results, the OCD requests that the WCNA submit an investigation 
workplan to determine the extent and magnitude of the soil and groundwater contamination at 
your Artesia Service Facility. Please submit the required investigation plan to the OCD Santa 
Fe Office by March 1, 1993. The plan should include a time schedule for all investigation 
activities and submission of an investigation report. 

Because of the possible threat of contamination to underground drinking water sources, the OCD 
requires the WCNA to identify all water wells within one-half (1/2) mile of the facility. Include 
all available data such as location (by quarter/quarter section), well depth, water level, water 
quality, and purpose of the well (ie. domestic, stock, community). Please submit this 
information with your investigation workplan. 



Mr. Phillip Box 
January 29, 1993 
Page 2 

Please note that when analyzing groundwater samples the detection limit must be low enough 
to detect contaminant levels at or above the Water Quality Control Commission (WQCC) 
groundwater standards. Enclosed is a copy of the New Mexico WQCC Regulations. 

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

Sincerel 

Kathy M. Breton 
Geologist ' 

xc: Mike Williams, OCD Artesia Office 
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BBIBBDQ aurosD MSDBHSI 
Consultants 
2710 Stemmons Freeway 
1100 Tower North 
Dallas 
Texas 75207 
(214) 630-0001 
FAX (214) 630-9866 

August 4, 1992 

Mr. Roger Anderson 
New Mexico Energy Minerals and 
Natural Resources Department 
Oil Conservation Division 
P. O. Box 2088 
Santa FE, New Mexico 87504 

OH DIVISION 

•92 W 

19-7059-10 

Subject: Soil and Watei Sample Results 
The Western Company of North America 
Artesia, New Mexico Facility 

Dear Mr. Anderson: 

As discussed during our telephone conversation on July 29, 1992, Brown and Caldwell 
Consultants (BCC), on behalf of the Western Company of North America (WCNA), is 
submitting the attached analytical results from water and soil samples collected at the 
WCNA facility. The samples were collected during emergency removal activities of an 
underground field waste tank at the facility. 

Four soil samples and one water sample were collected to verify cleanup of affected 
material had been achieved (see attached sample location map). The water sample was 
collected at the bottom of the tank pit from water seeping into the excavation. Soil 
samples were collected from the walls and floor of the excavation. No sample was 
collected from the north side of the excavation because this sidewall was removed to 
allow equipment access to the tank pit. 

V ^ . . ~ , : . . „ — t „ _ , . „ — J : „ . n . r . ~ U . ~ „ U , - J . 1 , .4-:—i u „ — 11 c , „ 
1 v / 1 J 1 ; C u v K L . » ' v V l l l i l i C l i l C I C ^ U I ' ^ U t ^ c i ' . C CLkLLiV. I i C U U l l C i . ^ I . . ^ Ci 1 I C D U L U Ci^> V ' v C l i C C i L J . L L l i - C 

considerations for final closure of the field waste tank wil l be appreciated. If you have 
any questions or require additional information please contact me at (214) 63"0-$0Ol. 

Very truly yours, i \ \ i P' 

BROWN AND CALDWELL CONSULTANTS 

Lynn M. Wright ^ 
Project Manager 

LMW:mae ^ - ^ . £0t 
G 

cc/attach/ Mr.fPhillip Bo^,1 Western Company of North America, Houston, TX 7?*& 
Mr .^ ic f^ rdandy , Western Company of North America, Hobbs, N M 
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S O U T H W E S T E R N L A B O R A T O R I E S 

Materials, environmental and geotechnical engineering, nondestructive, metallurgical and analytical services 

7.7.2 CAVALCADE * P.O. BOX 8768, HOUSTON, TEXAS 77249 * 713 692-915) 

C l i e n t THE WESTERN COMPANY OF N.A. 

515 POST OAK BLVD.. SUITE 915 

HOUSTON, TEXAS 77027-9407 

713/629-2864 FAX 629-2885 

A t t n : MS. ANGELA HARDY 

P r o j e c t NM 5173/WCNA ARTESIA NM 

Client No. Z_9275_00 

Report No. 92-07-500 

Report Oate 08/05/92 09:26 

Date Sampled 07/30/92 

Sample Type SOIL LIQUID SAMPLES 

P.O. H 

Sampled By BROWN & CALDWELL 

Transpor ted by FEDEX 

Date Received 07/31/92 

Lab No. 

92-07-500-01 

92-07-500-02 

92-07-500-03 

92-07-500-04 

92-07-500-05 

92-07-500-06 

Sample Identification 

EX-l 

EX-2 

EX-3 

EX-4 

EXW-1 

SP-1 

C 

Reviewed By 

SOUTHWESTERN LABORATORIES 

CHRIS BARRY 
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Order # 92-07-500 

08/05/92 09:26 

Client: THE WESTERN COMPANY OP N.A. 

TEST RESULTS BY SAMPLE 

Page 2 

Sample: 01A EX-1 Collected: 07/30/92 

Detecti on Date 

Test Name Method Result M i l Limi t Started Analvst 

BTEX - SOIL SAMPLE SW846 80Z0 

Benzene SU846 8020 <0.020 mg/kg 0.020 07/31/92 JFG 

Toluene SW846 8020 <0.020 mg/kg 0.020 

Ethyl benzene SW846 8020 0.077 mg/kg 0.020 

Xyl enes SW846 8020 0.620 mg/kg 0.020 

DIESEL - SOLID SAMPLE SW846/A015 54.7 MG/KG 1.0 08/04/9? DBS 

TOT.PET HYDROCARBON PREP FREON_EXT 08/03/92 DATE 08/03/92 CJG 

Sample: 02A EX-2 Collected: 07/30/92 

Detection Date 

Test Name Method Result Units Limit Started Analy$t 

BTEX - SOIL SAMPLE SW846 8020 

Benzene SW846 8020 <0.40 mg/kg 0.40 07/31/92 JFG 

Toluene SW846 8020 <0.40 mg/kg 0.40 

Ethyl benzene SW846 8020 0.8? mg/kg 0.40 

Xy]enes SW846 8020 7.48 mg/kg 0.40 

DIESEL - SOLID SAMPLE SU846/8015 361 MG/KG 1.0 08/04/92 DBS 

TOT.PET.HYDROCARBON PREP FRE0N_EXT 08/03/92 DATE 08/03/92 CJG 

Sample: 03A EX-3 Collected: 07/30/92 

Detect i on Date 

Test NamB Method Result Uni ts Limit Started Analvst 

ETEX - SOIL SAMPLE SW845 8020 

Benzene SW846 8020 <0.020 mg/kg 0.020 08/01/92 JFG 

Toluene SWS46 8020 0.073 ing/kg 0.020 

Ethyl benzene SW84B 8020 0.315 mg/kg 0.020 

Xylenes SW846 8020 3.560 mg/kg 0.020 

OIESEL - SOLID SAMPLE SW846/8015 89.6 MG/KG 1.0 08/04/92 OBS 

TOT.PET.HYDROCARBON PREP FREON_EXT 08/03/92 DATE 08/03/92 CJG 

noH - tGiaoiyaoatn Ha3iS3MHinos iz-.m 26, SB snw 



® 
Order # 92-07-500 

08/05/92 09:26 

O f c n t : THE" WESTERN COMPANY OF N.A. 

TEST RESULTS BY SAMPLE 

Page 3 

Sample: 04A EX-4 C o l l e c t e d : 07/30/92 

De tec t ion £)a_i£ 

Test Name Method Result Uni ts Limit Started 

BTEX - SOIL SAMPLE SU846 8020 

Benzene SU846 8020 <0.40 mg/kg 0.40 07/31/92 

To 1uene SU8-16 8020 1.74 mg/kg 0.40 

Ethyl benzene SW846 8020 4.74 mg/kg 0.40 

Xylenes SW84 6 8020 52.31 mg/kg 0.40 

DIESEL - SOLID SAMPLE SW84C/8015 48.2 KG/K.S I.O 08/04/92 
TOT.PET.HYDROCARBON PREP FREON_EXT 08/03/92 DATE 08/03/92 

Analys t 

JFG 

DBS 

CJG 

Sample: 05A EXW-1 C o l l e c t e d : 07/30/92 

Detect i on Date 

Test Name Method Result Uni ts Li ml t Started 
BTEX - WATER SAMPLE SWS46̂ 8020 

Benzene SWS4S_8020 <0.20 mg/l 0.20 07/31/92 
Toluene SW846_8020 1 .31 mg/l 0.20 
Ethyl benzene SW846_8020 2.29 mg/l 0.20 
Xylenes SW84B_8020 21 .43 mg/l 0.20 

DIESEL - WATER SAMPLE SW846/8015 45.8 MG/L 1.0 08/04/92 
TOT.PET.HYDROCARBON PREP FREQN_EXT 08/03/92 DATE 08/03/92 

Analys t 

JFG 

DBS 

pyp'd noH -
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BrawDB soli EiiliwfiOfl 
Consultants 

2710 Stemmons Freeway 
1100 Tower North 
Dallas 
Texas 75207 
(214) 630-0001 
FAX (214) 630-9866 

March 3, 1993 

Ms. Kathy Brown 
State of New Mexico 
Energy, Minerals, and Natural Resources Dept. 
Oil Conservation Division 
Post Office Box 2088 
State Land Office Building 
Santa Fe, New Mexico 87504 19-7440-01 

Subject: Soil and Groundwater Investigation Work Plan for 
The Western Company of North America 
Artesia, New Mexico Facility 

Dear Ms. Brown: 

On behalf of The Western Company of North America, Brown and Caldwell Consultants 
is submitting the enclosed Soil and Groundwater Investigation Work Plan for the Artesia 
facility. 

If you have any questions or require additional information, please contact me or Jack 
Cooper at (214) 630-0001. 

Very truly yours, 

BROWN AND CALDWELL CONSULTANTS 

Lynn M. Wright 
Project Manager 

LMW:mae 

cc: Mr. Phillip Box, The Western Company of North America, Houston, Texas 
OCD Artesia District Office 
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i CHAPTER 1 

INTRODUCTION 

The purpose and objective bf this Soil and Groundwater Investigation Work Plan 
'are described in this chapter. A site description and account of past activities at the 
Artesia, New Mexico facility are also presented. 

Purpose , ; s ) 

In a letter dated January 29, 1993,,, the New Mexico Qil. Conservation Division 
(OCD) requested that a soil and groundwater, investigation work plan be submitted for 
their approval. The purpose pf this Soil and Groundwater Investigation Work Plan is 
to provide the OCD with information regarding field procedures, sample analyses, water 
well research procedures, and scheduling proposed for the Artesia facility. 

Objectives , , - • •-; . 1 \\ •.'. 
Based on the analytical results of soil and water samples collected during 

emergency removal activities of an underground field waster ^tank,1 the OCD has 
requested that a workjplan.be submitted.1 The objectives^of this inyestigation work plan 
'are: 1) to assist in determining vertical •••'and'- horizontal extend of affected soil and 
groundwater, 2) provide data regarding fresh water wells in the vicinity of the site, and 
3) identify^ schedule for the planned activities. 

Site Description 

The Western Company of North America (Western) Artesia site is located at 2500-
North First Street in Artesia, New Mexico. A vicinity map showing the location of the 
site is presented on Figure 1-1. The fability consists of la cement bulk plant, a two-story 
office building/ a drum storage dock, and a non-operational water treatment'area. A site 
map showing the layout'of the facility is shown on Figure V-2. The^Artesia facility 
operates as an oil and gas servicing company providing; well^fracturirig, acidizing,, arid 
cementing services to the , petroleum industry. " This site is identified as U.S. 
Environmental Protection' Agency (EPA)..Identification No. NMD 000711515. 

Past Activities i„. ' ^ 

• { On JulyM29, 1992, Western-removed an underground field waste tank which was 
located adjacent to the railroad • tracks' on the north1 end ofthe facility (see Figure 1-2)1 
During removal, the tank collapsed and released its contents into,the tank pit. The 
liquid was pumped out of the tank pit by a vacuum truck and properly disposed by a 
licensed contractor into an injection well. The tank pit was overexcavated and soil 
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samples were taken from'the south, east and west walTs.and the floor of the excavation. 
A sample ofthe groundwater that had seeped into the bottom of the excavation was also 

v collected. / The analytical results of the soil and groundwater samples were submitted 
to the New Mexico Oil Conservation Division (OCD) for review. ' After obtaining 
approval from the OCD, the excavation was backfilled with clean soil/and the excavated 
soil, was disposed of. at CRI on Highway .82/60 between Hobbs and Carlsbad, New 
Mexico. Analytical results of the soil and'water samples are presented in Table 1-1. A 

1 chronology of events for the site is presented in Table 1-2. 

All correspondence with the OCD regarding the field waste tank removal is 
presented in Appendix A. - ,' 

Table 1-1 Analytical Resultŝ  for Soil and Water Samples1^ 
, July 30, 1992, The Western, Company of North America ( 

v Artesia,'New Mexico ' 

, Laboratory Analyses 
' •" " '•' v r / 

Field' ) 
Measurement'3 ' 

, '-1 ' EPA Method 8020a 

r. • . . • v 

EPA ' 
Modified 
.. 8015 , 
Diesel 

Fraction* 

V Sample 
Identification • 

Benzene Toluene Ethyl', 
benzene 

• Xylenes .Total 
' BTEX1 

EPA ' 
Modified 
.. 8015 , 
Diesel 

Fraction* 
i i 

PH 

EX-1 
(West Wall) 

<:0.020 : <0.20 
1, 

: 0.077N 0.620, 0.697 

i 

54.7 , '.NA • 

EX-2 i 
(South Wall) • 

. <0.40 <0.40, ..' 0.87 7.48 - 8.35 ' 361 .' NA 

/ EX-3 
(East Wall) 

<0.020 0.073 0.315 ^ ' . 3.56 3.948 89.6 N ^ ' 

EX-4' J, 
(Floor) -

<0.40 1.74 4.74 52.31 
/ . ' 

-58.79 48.2 NA 

EXW-1 
. (Water) 

<0.20 1.31" 2.29- ( ^ 21.43 25.03 45.8 '• NA 

Tank 
Contents 
Purriped^from 
Excavation 

. . i NA NA ' '•' NA' h ' NA ( NA NA 6:0-7.0 

•'. ^measured in milligrams per kilogram for soil and milligrams per liter for water = parts per million, 
^measured 'in the field with! pH test paper>' / 1 

NA = not analyzed for this parameter. r vv
-- / -'-> ;• , ^ 
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Table 1-2 "Chroriology of Events -
The Western Company of. North America 

Artesia, New Mexico Facility 

/ ' \ / Date • ; ' r 1 Description of Event i " 

July 29, 1992 

• ' . •' ' " •': ' • 
•Removal of field waste tank: Tank collapses ' 
during removal.^ 

July 30, 1992 Tank pit overexcavated^ East, west> south walls, 
and floor soil samples and 6ne water sample 
collected. . o 

August 4, 1992 

) 

Analytical results for soil and water samples 
submitted to the New Mexico Oil Conservation 
Division (OCD). y

 v 

' August 10, 1992 , ; Verbal approval to backfill the, excavation with 
clean soil granted by the OCD. ^ r 

.September 8, 1992 ^ , ' J Excavation backfilled with clean soil. 

October 21, 1992 ' ' , ' " 

V c - ' 
Stockpiled-soil disposed of at CRI on Highway 
80/62, betweer/Hobbs and Carlsbad, New / 
Mexico. , ' » ,, 

January 29, 1993 : , OCD requests the submittal of af technical work 
plan to define the vertical and horizontal extent 
of affected soil and groundwater at the facility. 

! 

\ 

) \ 

\ 
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CHAPTER 2 

SOIL AND GROUNDWATER INVESTIGATION 

The following chapter provides a discussion of the investigau^n activities for The 
Western Company of North cAmerica (Western) Artesia, New Mexico facility. These 
activities will assist in determining the! vertical arid horizontal extent of affected soil arid 
groundwater and provide data concerning fresh water wells in the vicinity of the site. 

Soil Boririg Locations and Drilling Procedures 

Brown and Caldwell Consultants "(BCC) will drill four soil, borings at the site to 
determine subsurface stratigraphy, and to assist in determining the vertical, and 
horizontal extent of affected soils near the former location of the underground field 
waste tank. Based on the analytical results of the walls and floor soil ^amples taken 
-during overexcavation; one boring will^beplaced south of the excavated area near the 
drum storage dock, one boring wilLbe placed near the north end, the northeast corner, 

. ,arid the east side of the excavated area. The depth of each boririg is estimated to be 
approximately 15 to 20 feet from the ground surface. The anticipated soil boring 
locations are presented on Figure 2-1. y 1 ; , 

•• : f - r • - • r ) ' ^ 
The four soil borings will be drilled', utilizing a hollow stem auger or air rotary 

drilling methods depending on the lithology encountered at the"facility. Each boring 
will be continuously sampled using a split-spoon sampler. " \ 5-•-

Prior, to drilling at the site arid between each boring, the augers, pilot bit, and all 
other downhole equipment will be Steam cleaned to prevent cross-contamination 
betweeri borings. The.equipment used^byBGC personnel for soil sampling at the site. 
will be cleaned prior to each use.by washing with a laboratory grade detergent solution, 
rinsing with tap water, and a final rinse'-with distilled "water.' . . j J ' 

Sample Selection and Analyses - , / 

1 Two samples from each boring will be selected for laboratory analysis by a certified 
laboratory,v Soil samples will be selected on.the basis,,of. flame ionization detector (FID) 
or phqtoionization detector (PID) - readings, and visual observations. The soil sain pies 
wilLbe split with half of the sample being placed in aTaboratory-clearied glass jar'and 

. half placed iri a. clean 16-ounce wide-rriouth container covered with aluminum foil with 
the cap screwed on to seal the container. The sample jar will then be placed on ic_e to 
minimize the loss of volatile constituents. The headspace of the portion of the sample 
placed in the wide-mouth container will then monitored for organic vapors using an 
FID/PID. At the, conclusion of the sampling, the cooled samples will be delivered by 
express courier to Browxi .arid CaldwellxArialytical (BCA)in Glendale, California using 
proper chain-of-custody procedures. ^ c i y , 

Brown antfl CaBdwelB ' . -. 
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Based on the analytical results of the soil samples and field measurerrients taken 
during oyer ̂ excavation of the field waste tank area, and knowledge, of materials used , 
by Western, the soil samples selected'7 will, be analyzed ,for benzene,-toluene, ethyl' 
benzene/ and xylenes (BTEX) by EPA Method 8020. The soil samples will also <be 

: analyzed fpr total petroleum hydrocarbons (TPH) by EPA Modified Method 8015 for the 
diesel constituent fraction. \ These; analyses//should sufficiently indicate whether 
constituents from the contents of the field waste tank are present in the adjacent soils. 

MonitoringWell Installation J'-.' ' 

v After soil sampling procedures, are completed, it is anticipated that each soil boring 
' will be advancedio a suitable depth (approximately 25 to 30 feet below ground surface) 
in preparation for the installation of four, 2-inch-diameter monitoring 'Wells. The 
anticipated location of the monitoringcwells is shown on Figure 2-2. ' • 

. ; ^ - , . •' ' ' ' s .' " • ,. , • • . . • 
Each well will consist of approximately 2.5 feet of 2-irich-rdiameter schedule 40 PVC 

blank casing, to act as a sump for the collection of fine sediments, followed by 10 feet 
of 2-inch diameter Schedule 40 PVC slotted casing (0.0.1-incn slots). The slotted PVC,will 
be followed by a 2-iiichrdiameter Schedule 40 PVC solid casing to the surface. 1 Each' 
section of casing will be joined using threaded, flush-mounted connections. , 

-' Silica sand (20-40 grain size) will'be slowly poured down the borehole to provide 
a filter pack. The filter pack will extend .approximately two feet above the top of the 
screened interval and this depth wilY be.verified by measurement. Approximately two 
feet of bentonite pellets will be poured ̂ down the borehole immediately above the filter 
pack and hydrated to fbrm an annular seal; '.The remaining annular space'will be filled 
with a , cement/ben tonite grout mix. Each monitoring vwell will be completed 
approximately 0.5 feet above grade as a locking surface completion surrounded by a 
small^(apprbximately three-foot-diameter):C9ricrete pad. ' / 

Well Development, Sampling and Analysis ^ 

... ; "Monitoring wells installed at the facility will be developed to remove fine 
sediments,from the bottom of the well. Development will be accomplished by using a 
clean stainless steel bailer to evacuate the well until sediment-free water is obtained. 
The, evacuated water will be placed in the on-site aboveground field waste, tank for 
disposal. 1 \ ' 0 N 

Groundwater samples for laboratory analysis will be collected from each 
monitoring well. Prior tp sample collection, a clean stainless steel bailer, wil l be used to 
purge each well. Water will be removed until the pH, temperature, and specific 
conductance stabilized (two consecutive readings). After purging the monitor wells/they 
will be allowed time to recharge to{static water level and then sampled. 

jrown and Caldwell 
'Consultants 
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Thê  monitoring wells will be sampled at static water level^by lowering a clean 
Teflon bailer into the well. All equipment used "for bailing andsampling will be cleaned 
prior to each use by washing with a laboratory-grade detergent solution, rinsing with 
tap water, and a final rinseN with distilled water. The water samples will -be placed iri' 
labeled, laboratory-cleaned bottles. These bottles will be 'immediately placed-.on ice to 
prevent the loss of any-volatile constituents. s A t the conclusion of •sampling, the cooled 
samples will be shipped via overnight express to BGA in Glehdale/ California usirig 
proper chain-of-custody procedures. •'JL' ' ' , . 

The groundwater samples will be analyzed for BTEX constituents,only, using EPA 
Method 8020. This analysis should be sufficient to detect if grouridwater near, the 
excavation has been affected by 'material that was stored in the underground field' waste 
,tank. ' 1 , - ' J-

i -'• 

Water Well Search i • - * ' i 

' • • • \ ' v. '•;»•' ••• 
"In the January 29, -1.993, letter, to-Western,nhe New Mexico Oil Conservation 

Division (OCD) requested that datas (water levels/water quality; total depth,.screened 
interval, etc.) be collected for water wells within a 1/2-mile-radius of the site. Because 
accurate location information for each well could riot be obtained, the requested data 
cannot be submitted with this work plan. However, the water well data will be obtained 
from the State -Engineers .Office "in Roswell>^New' Mexico and will'be included in the 
subsequent Soil and Groundwater Investigation Report. - " 

IrJBffl Brawn auraifi Caldtwel 
Df M 6onsultants \ 



1 . CHAPTER 3 " ^ 

INVESTIGATION REPORT AND SCHEDULE 

' \ The following chapter outlines the contents'of the proposed investigation report 
andia tentative schedule for project completion. , \ 

\ ' • • • *-i • ', 1 • • . .'.\ • • 
Investigation Report . 1 y „ ; ; 

i ' • ' i •' . / ' w • ' ' x . . * ' . . 

After completion of the investigation activities described herein, an investigation 
report will be submitted to the New Mexico Oil Conservation Division (OCD). This ; 

report will detail all field activities, procedures, laboratory analytical results,, informa tion 
from the water well search, as welLas conclusions and recommendations for the facility. 
Appropriate maps, boring logs, and backup information will also;be included. In the 
event that laboratory analytical results indicate constituent levels above regulatory limits, 
a remedial-action plan (RAP) will be) submitted as part of the investigation! report. - , 

Schedule . j / 

Brown and Caldwell Consultants (BCC) anticipates that field work at the facility 
and the water, well record search will begin within"30 days after approval of this work 
plan is received from the OCD. The Santa Pe and Artesia offices of the OCD will be . 
notified at; least seven days prior-'to commencement of work at the facility. The ^ 
investigation activities, including the'water well search-, should be completed, within 
seven working days after the svtart of field work. 

„• Following the completion of investigation-activities, an investigation report will be 
filed with the OCD within 45 days. • 

\ 
1 I 

v - v ' 

\ • • - , 
\"N • .-. v 1 ••• 1 

' ' ' - - v ' . / 
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APPENDIX A 

REGULATORY CORRESPONDENCE 



Brown and Caldwell 
Consultants 
2710 Stemmons Freeway 
1100 Tower North 
Dallas 
Texas 75207 
(214)630-0001 
FAX (214) 630-9866 

August 4, 1992 

Mr. Roger Anderson 
New Mexico Energy Minerals and 
Natural Resources Department 
Oil Conservation Division 
P. O. Box 2088 
Santa FE, New Mexico 87504 19-7059-10 

Subject: Soil and Water Sample Results 
The Western Company of North America 
Artesia, New Mexico Facility 

Dear Mr. Anderson: 

As discussed during our telephone conversation on July 29,1992, Brown and Caldwell 
Consultants (BCC), on behalf of the Western Company of North America (WCNA), is 
submitting the attached analytical results from water and soil samples collected at the 
WCNA facility. The samples were collected during emergency removal activities of an 
underground field waste tank at the facility. 

Four soil samples and one water sample were collected to verify cleanup of affected 
material had been achieved (see attached sample location map). The water sample was 
collected at the bottom of the tank pit from water seeping into the excavation. Soil 
samples were collected from the walls and floor of the excavation. No sample was 
collected from the north side of the excavation because this sidewall was removed to 
allow equipment access to the tank pit. 

| Your review and comments regarding the attached analytical results as well as future 
considerations for final closure of the field waste tank will be appreciated. If you have 

| any questions or require additional information please contact me at (214) 630-0001. 

Very truly yours, 

1 BROWN AND CALDWELL CONSULTANTS 

• / L y n n M. Wright ^ 
Project Manager 

I LMW:mae 

cc/attach: Mr. Phillip Box, Western Company of North America, Houston, TX 
Mr. Teddy Gandy, Western Company of North America, Hobbs, N M 



STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

BRUCE KING POST OFFICE BOX 2088 
GOVERNOR STATE LAND OFFICE BUILDING 

SANTA FE, NEW MEXICO 87504 
1505) 8S7-5800 

January 29, 1993 

CERTIFIED MAIL 
RETURN RECEIPT NO. P-667-241-937 

Mr. Phillip Box 
The Western Company of North America 
P.O. Box 56006 
Houston, Texas 77256 

ffl 
REAL ESTATE AND 

FACILITIES CONSTRUCTION 

RE: Artesia Service Facility 
Soil & Groundwater Contamination Investigation 
Eddy County, New Mexico 

Dear Mr. Box: 

The New Mexico Oil Conservation Division (OCD) has received the August 4, 1992, analytical 
results from water and soil samples collected at the Western Company of North America's 
(WCNA) Artesia Service Facility submitted by Brown and Caldwell Consultants on behalf of 
the WCNA. The analytical results were collected during the emergency removal activities of 
an underground field waste tank at the facility. 

Based on the analytical results, the OCD requests that the WCNA submit an investigation 
workplan to determine the extent and magnitude of the soil and groundwater contamination at 
your Artesia Service Facility. Please submit the required investigation plan to the OCD Santa 
Fe Office by March 1, 1993. The plan should include a time schedule for all investigation 
activities and submission of an investigation report. 

Because of the possible threat of contamination to underground drinking water sources, the OCD 
requires the WCNA to identify all water wells within one-half (1/2) mile of the facility. Include 
all available data such as location (by quarter/quarter section), well depth, water level, water 
quality, and purpose of the well (ie. domestic, stock, community). Please submit this 
information with your investigation workplan. 



Mr. Phillip Box 
January 29, 1993 
Page 2 

Please note that when analyzing groundwater samples the detection limit must be low enough 
to detect contaminant levels at or above the Water Quality Control Commission (WQCC) 
groundwater standards. Enclosed is a copy of the New Mexico WQCC Regulations. 

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

Kathy M. Brdwn 
Geologist ' 

xc: Mike Williams, OCD Artesia Office 


