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SECTION 1

Introduction

CH2M HILL has completed a soil investigation at the Former Dowell Schlumberger facility located in Artesia,
New Mexico (site). The site is currently regulated by the New Mexico Oil Conservation Division (NMOCD).
The soil investigation included the advancement of 10 soil borings and collection of soil samples for
lithologic logging, field screening, and laboratory analyses. Nine soil borings, SB-01 through SB-09, were
advanced near known historical operations where staining, odors, and petroleum hydrocarbon compounds
in soil had previously been observed, and one soil boring, SB-10, was advanced adjacent to downgradient
monitoring well MW-28. The results of the investigation provided data to assess the presence of
hydrocarbon-impacted soils in those areas and to make recommendations for site closure or additional
investigation, as appropriate.

A soil vapor extraction system (SVE) has been operating near the Former Wash Bay located within the
facility’s fenced compound. Long-term vapor monitoring and sampling results from the system’s effluent has
indicated that the SVE system is no longer recovering volatile organic compounds {VOCs) from the vadose
zone. Due to the extended length of time since there were appreciable VOC detections, CH2M HILL is using
the results of the soil investigation to provide the basis for decommissioning the SVE system.

Figure 1 shows the site boundaries, facility infrastructure, and soil boring locations.

1.1 Objectives and Scope of Soil Investigation

The objectives of the soil investigation were as follows:
1. Evaluate the nature, extent, and magnitude of VOC-impacted soils, if present at the site.

2. Collect samples of the soil aquifer matrix at three soil boring locations, SB-04, SB-09, and SB-10, and
analyze them for soil oxidant demand and soil pH buffering capacity to allow selection of an injectable
ISCO amendment, verify parameters for final ISCO dosing calculations, and evaluate the ISCO treatment
efficiency expected within the potential target treatment zones.

3. Compare laboratory analytical VOC results against the Industrial Soil Screening levels.

4. Use the results of the soil investigation to refine the conceptual site model and assess if closure of the
soils is warranted or if additional soil remediation activities are required prior to closure of site soils.

5. Evaluate whether the continued operation of the SVE system is required or if decommissioning and
abandonment of the system is a viable option.

6. Prepare a report that summarizes the soil investigation findings and provides recommendations.

These objectives were achieved by collecting soil samples and submitting them for laboratory analysis to
evaluate the extent and magnitude of residual VOCs in the soil and comparing the analytical results to the
screening criteria established for the site. The field investigation described in this report was conducted
according to the scope of investigation activities described in the CH2M HILL document entitled Work Plan
Amendment, Soil Investigation and Soil Vapor Extraction System Closure, Former Dowell Schlumberger
Facility, Artesia, New Mexico (GW-114), dated August 15, 2013 (Appendix A), and approved by NMOCD on
August 22, 2013 (Appendix B).

1.2 Personnel, Utility Clearances, and Dates of Fieldwork

The soil investigation was conducted from November 11 to 15, 2013. CH2M HiLL personnel included one
geologist and one environmental scientist. On November 9, 2013, New Mexico 811 utility-locating services
marked utilities up to the boundaries of the site. Prior to the start of drilling activities, CH2M HILL personnel
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SOIL INVESTIGATION REPORT: FORMER DOWELL SCHLUMBERGER FACILITY, ARTESIA, NEW MEXICO

staked the 10 soil boring locations and a third-party utility-locating service identified utilities within an area
10 feet in diameter around each boring location. In addition, New Mexico Gas Company located and marked
its gas line, which is located in an easement, oriented in an east-west direction, within the central portion of
the facility’s fenced compound.

ESQ21114173953MKE



SECTION 2

Background

The physical setting, land uses and the previous investigation are summarized in this section to provide a
frame of reference for the scope of the soil investigation. The scope of this investigation is limited to the
soils from the ground surface to approximately 30 feet below ground surface (bgs) or until advancement of
each boring approached the top of the water table. Therefore, geologic and hydrogeologic information
below the top of the water table is not included.

2.1 Site Physical Setting, Land Use, and Adjacent Property

The approximately 48-acre site is located on the north side of 507 East Richey Avenue, northeast of
downtown Artesia, New Mexico, in an area of mixed commercial, industrial, and residential development.
The land surface is relatively flat and there are no surface waterways in the area. The site is primarily
covered with grasses and shrubs.

Prior to its closure in the 2010, the site operated as an oil field services facility. The oil field services portion
of the facility is located within a fenced compound and is currently inactive and vacant. The underground
storage tanks (USTs) were removed in the late 1980s and the acid plant was removed in the mid-1990s. The
office, storage buildings, and out-of-service wash bay remain. The Schlumberger Technology Corporation
property outside of the facility fence line is vacant other than limited environmental-related infrastructure.

The adjacent properties include the following:

e Artesia Alfalfa Growers Association—property to the north

e Mr. Donald Kiddy and Chase Farms—property to the east

e East Richey Avenue (NM 357) and residential —property to the south
e Southeast Ready Mix Products—property to the west

2.2 Previous Investigation

The previous investigation of site soils was conducted in 1991 by Western Water Consuitants, Inc. (WWC(),
during which soil staining and odors were observed during drilling activities. The findings were presented in
its report titled Additional Assessment and Remediation Feasibility Testing, Dowell Schlumberger
Incorporated, Artesia, New Mexico, dated November 20, 1991. During WWC's investigation, 3 soil samples
were collected from 3 locations known to be historical operating areas at the facility, each from
approximately 15 to 17 feet bgs. Soil analytical results indicated the presence of limited concentrations of
toluene, ethylbenzene, and xylenes, along with acetone and carbon disulfide. Due to the limited scale of the
WWC soil sampling, the nature, extent, and magnitude of possible soil impacts at the site were not fully
assessed.

The soils observed at the site by WWC primarily consisted of light-brown to reddish-brown silt and silty clay
with minor amounts of fine-grained, well-sorted sand, interbedded with clay layers and stringers of cream-
colored carbonate rubble (caliche). Silts are non-plastic and noncohesive. Silty clays, clays, and fat clays
range from medium to high plasticity and are cohesive. The stringers of carbonate rubble range in thickness
from 0.5 to 6 inches and contain small to large gravel sizes. These very fine-grained sediments were
deposited in an arid, alluvial overbank environment, and can be expected to be more laterally continuous
than coarse-grained alluvial channel deposits.

Static water levels are roughly 11 to 14 feet bgs. The carbonate rubble layers constitute the primary
water-bearing zones and are typically encountered at depths ranging from 24 to 30 feet bgs. The apparent
groundwater flow direction is to the north-northeast.
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SOIL INVESTIGATION REPORT: FORMER DOWELL SCHLUMBERGER FACILITY, ARTESIA, NEW MEXICO

2.3 Regulatory Criteria for Soil

The soil VOC analytical results were compared to the November 2013 U.S. Environmental Protection Agency
{USEPA) Regional Screening Levels for Industrial Soil Screening Levels (SSLs). The screening levels established
for the Artesia site use the lower of a carcinogenic target risk of 1 x 10 or a noncancer hazard index of 1.
Refer to Table 1 for the SSLs for the site contaminants of concern. The use of the screening criteria for the
site was presented in CH2M HILL’s work plan amendment, dated August 15, 2013 (Appendix A), and
approved by NMOCD on August 22, 2013 (Appendix B). The November 2013 SSLs are the most recent SSLs
published by USEPA.

2-2 £5021114173953MKE



SECTION 3

Field Investigation

3.1 Health and Safety

Prior to the initiation of field activities, a site-specific health and safety plan (HASP) was prepared,
identifying potential risks that could be encountered during the soil investigation activities. The HASP
applied to CH2M HILL staff members and subcontractors. CH2M HILL staff and subcontractors signed off on
the HASP prior to the start of fieldwork. Activity hazard analyses (AHAs) were established prior to the onset
of fieldwork to define the activities being performed, hazards posed, and control measures required to
perform the work safely. Daily safety meetings were held with project personnel to review the hazards
posed, AHAs, and required health and safety procedures for each day’s activities.

No health and safety incidents occurred during the field program.

3.2 Drilling, Field Screening, and Sample Collection

tn accordance with the August 15, 2013, work plan amendment, the soil investigation consisted of the
advancement of 10 soil borings and soil sample collection to provide data on current hydrocarbon
concentrations in the site’s soil. Additionally, soil cuttings were field-screened using a photoionization
detector (PID) for the presence of VOCs.

Soil borings SB-01 through SB-09 were completed at the following historical site operating areas:

e Former UST areas
e Former Acid Plant
s Former Wash Bay

Soil boring SB-10 was advanced adjacent to MW-28 located in the northeast corner of the site, outside of
the facility’s fenced compound.

The soil borings were advanced to maximum depths between 25 and 30 feet bgs using a Central Mining
Equipment model 75 hollow stem auger drill rig with 4.25-inch-diameter augers and a continuous core soil
sampler. Soil samples were collected using the continuous core soil sampler and each boring was
continuously logged in accordance with the Unified Soil Classification System. In addition, the location of
each borehole was surveyed using a handheld global positioning system unit with submeter accuracy.
Coordinates for each borehole location were recorded in the project field book and the soil boring locations
are presented in Figure 1.

Soil samples were planned to be collected at predetermined depth intervals of 2, 5, 15, 20, and 30 feet bgs.
Because the aquifer is semiconfined, the water table was typically not encountered until drilling reached
depths greater than 20 feet bgs. The CH2M HILL field team leader (FTL) evaluated each soil boring as the
drilling subcontractor approached drilling depths of 20 feet bgs to observe that the final sample depth
interval was modified so that an unsaturated soil sample was collected just above the water table.

Sample depth intervals were also modified based on field observations such as staining and odors.

In addition, during the advancement of each soil boring, soil vapor concentrations were monitored using
heated headspace analysis. The CH2M HILL FTL collected soil from intervals in each 5-foot core to measure
VOC concentrations using the PID. For example, soil was collected for heated headspace analysis at 0- to 1-,
2- to 3-, and 4- to 5-foat intervals for a given soil core. Based on the results of the headspace analysis,
discoloration of soil, and odor, the predetermined sample interval was modified and the soil sample for
laboratory analyses was collected from the interval that indicated the potential for highest VOC
concentrations. Field observations {staining, odors, and heated headspace results) were recorded in the
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project field book and soil boring logs. See Appendix C for soil boring logs containing field observations,
headspace results, and the intervals from which samples were collected and submitted for laboratory analysis.

The following procedures were used to perform the heated-headspace analysis:
1. A l-quart resealable plastic bag was filled half-full with soil sample and sealed.

2. The resealable plastic bag was placed in the field vehicle to ensure the soil sample was at
15 to 25 degrees Celsius, or approximately 60 to 80 degrees Fahrenheit.

3. Aromatic hydrocarbon vapor concentrations were allowed to develop in the headspace of the sample
bag for 5 to 10 minutes. During this headspace development, the sample was shaken vigorously for
1 minute.

4. The resealable plastic bag was immediately pierced with the PID probe, and the highest (peak)
measurement was recorded.

Five samples were collected from each soil boring location at selected depth intervals depending on field
observations and PID headspace results. The total depth of each soil boring was dependent on the depth at
which drilling advancement approached the top of the water table. The final sample interval was selected
just above the water table so that the sample collected was unsaturated. Fifty soil samples, plus 5 field
duplicates, were collected from the 10 soil boring locations and submitted for laboratory analysis for VOCs
by USEPA Method 8260. The soil sample collection intervals are shown on the soil boring logs in Appendix C.

In addition to the VOC sample collection, one additional soil sample was collected from soil boring SB-04,
SB-09, and SB-10 and analyzed for soil oxidant demand and soil pH buffering capacity.

3.3 Borehole Abandonment

Following borehole completion to total depth, the drilling subcontractor abandoned each boring by pouring
bentonite chips down the borehole until level with the ground surface. The bentonite chips were slowly
added to the borehole so that bridging did not occur. Potable water was added every 5 feet during
bentonite placement to ensure hydration and expansion of the bentonite chips within the borehole and
minimize bridging of the bentonite.

3.4 Decontamination Procedures

Downhole drilling equipment was decontaminated between boreholes by scrubbing to remove gross
contamination, washing with Liquinox/Alconox phosphate-free soap, potable high-pressure hot water rinse,
and water rinse.

3.5 Investigation-derived Waste Management

Soil and water were generated as investigation-derived waste (IDW) during the soil investigation at the site.
Soil cuttings generated from soil borings were contained in new 55-gallon open top steel drums. Water
derived from the decontamination of drilling equipment was transferred from the drilling subcontractor’s
decontamination trailer to new 55-gallon closed-top drums. The drums were labeled appropriately with
information regarding the contents of the drum, origin of the material, address, date, generator, and
contact information and staged on pallets at the site pending analysis of waste characterization samples.

Personal protective equipment and consumable equipment that was in contact with soil or water at the site
was rinsed and disposed of in the onsite dumpster.

3-2 ES021114173953MKE



SECTION 4

Investigation Results

4.1 Field Observations and Heated Headspace Results

The soil boring logs presenting the soil stratigraphy are provided in Appendix C. A review of the boring logs
indicates that soil encountered during drilling activities from the ground surface to approximately 5 feet bgs
consisted of light brown to reddish/yellowish-brown dry, non-plastic, and noncohesive silt, with minor
amounts of medium sized gravel/carbonate rubble {caliche). Soil encountered from approximately 5 to 15
feet bgs consisted of light brown to reddish/yellowish-brown, low to medium plasticity, cohesive, dry to
moist silty clay. Soil observed in drilling cores from approximately 15 to 30 feet bgs consisted of light brown
to reddish-brown, moist, low to medium plasticity, cohesive silty clay, interbedded with lean to fat clay. In
addition, the fat clay beds contained intermittent stringers (2 to 6 inches thick) of cream-colored carbonate
rubble with fine-grained, well-sorted sand.

No staining or odors were observed at soil borings SB-01, SB-04, SB-05, SB-06, and SB-10, and PID readings
were not measured above 37 parts per million by volume (ppmv) using the PID. Staining, odor, and heated
headspace results were indicated at SB-02, SB-03, SB-07, SB-08, and SB-09. Petroleum odors and gray to
dark black soil were observed in the soil cores of the borings at depths ranging approximately from 15 to 30
feet bgs. The highest reported heated headspace measurement at SB-02 was 505 ppmv at a depth of 18 to
19 feet bgs. The highest heated headspace measurement at SB-03 was 379 ppmv at a depth of 16 to 17 feet
bgs. SB-08 and SB-09 both had heated headspace results exceeding 1,000 ppmv at depths ranging between
16 to 20 feet bgs. SB-07 had a heated headspace result of roughly 4,000 ppmv at a depth ranging between
16 to 20 feet bgs.

4.2 Soil Analytical Results

Table 1 presents a summary of the soil analytical results. The complete laboratory analytical reports are
provided in Appendix D. A review of the soil data indicate that a majority of the detections were primarily
concentrated at depths ranging from 15 to 30 feet bgs. The greatest concentrations of VOCs were found in
SB-07, SB-08, and SB-09 as expected due to the field observations discussed above. However, only two
samples, collected from soil boring SB-09, contained VOC concentrations in excess of the Industrial SSLs.
The samples exceeded the 1,2,4-trimethylbenzene {1,2,4-TMB) Industrial SSL of 260 mg/Kg, however, both
were J-flagged as estimated quantities. The sample from 16-17 feet bgs contained an estimated
concentration of 513 mg/Kg of 1,2,4-TMB and the sample from 18-19 feet bgs contained an estimated
concentration of 291 mg/Kg of 1,2,4-TMB. The reported concentrations are less than two times the
Industrial SSL and were from samples collected below the 10 feet bgs direct contact depth for a construction
worker as identified in the New Mexico Environment Department, Risk Assessment Guidance for
Investigations and Remediation, Volume |, February 2012 {(updated June, 2012).

The only chlorinated VOC reported in the soil samples was tetratchloroethene (PCE). PCE was reported in
only 4 of the 56 soil samples, and of those samples with reported quantities, 2 samples were J-flagged and
reported as estimated quantities.

The soil oxidant demand and pH buffering capacity results indicate a low oxidant demand by the organic
material in the formation and a low buffering capacity. The results of the aquifer matrix testing will not be
further discussed in this report and will be used to evaluate the potential for ISCO injections at the site.

4.3 Quality Assurance and Quality Control

To reduce the potential for cross-contamination between samples and thus acquire high-quality data,
standard industry protocols were followed in the field and during sample submission. Following collection,
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soil samples were placed in laboratory-supplied coolers containing packaged wet ice and chilled to
approximately 4 degrees Celsius. Each sample identification number was recorded on a chain-of-custody
form at the time of sampling. At the end of each sampling day, the coolers were repackaged with fresh,
containerized ice, and a copy of the chain-of-custody form was placed inside a sealable plastic bag taped to
the inside of the cooler top. The coolers were then sealed with strapping tape and custody seals in at least
two locations. The FTL coordinated sample shipment so that the samples arrived at the laboratory before
expiration of the sample holding times.

Following receipt of the laboratory data packages, the data were subjected to a validation process.
The results of the data validation are presented in the data validation technical memorandum included in
Appendix E.

4-2 £S021114173953MKE



SECTION 5

Conclusions and Recommendations

The soil analytical results support the following two key conclusions:

e The results of this investigation indicate that two samples from 16-17 and 18-19 feet bgs in soil boring
SB-09 contained estimated concentrations of 1,2,4-TMB that exceed the November 2013 USEPA
Regional Screening Levels for Industrial SSLs established for the site. However, the depth intervals of
the exceedances are below the 10 feet bgs depth for direct contact exposure by a construction worker
established in the New Mexico Environment Department’s June 2012 Risk Assessment Guidance for

Investigations and Remediation and no other direct contact exposure route has been identified for the
site.

e The low concentrations of VOCs observed in site soils during this investigation support the previously
identified condition where the SVE system effluent has had nondetect results for nearly a decade and
that the SVE system is not removing significant VOC mass from the subsurface.

CH2M HiLL recommends that no further soil remediation activities be required and that the site soils be
granted closure by NMOCD. CH2M HILL recommends that since the SVE system is no longer useful in the
removal of vapor-phase VOCs, NMOCD allow the SVE system to be decommissioned and properly abandoned.

ESQ21114173953MKE 5-3



Table




Table 1
Summary of Laboratory Analytical Results, Soil Samples, November 2013
Former Dowell Schiumberger Facility, Artesia, New Mexico

Analytical method used EPA Method 8260

mg/Kg = milligrams per kilogram (equivalent to parts per million)

= The Industrial Soil Screening Levels presented are the lower of either
the Carcinogenic Target Risk of 1x10°® or Noncancer Hazard Index of 1
The Levels are taken from the November 2013 EPA Regional Screening
Levels.

<U.UUT = cnemical Not aetected at CoNcentration apove getecton iimiu
shown after the "<"

J = chemical detected at concentration above instrument detection limit but
below method detection limit

Detects in Bold

Results exceeding screening criteria shaded

Location §801 5802 $803 [3:07 $B805
S

Sample Depth (feet below 2-3 5-6 15-16 20-21 24-25 2-3 5-6 12-13 18-19 28-25 2-3 5-6 15-16 18-19 24.25 2-3 5-6 15-16 20-21 29-30 2-3 5-6 11-12 18-19 25-26

ground surface)

Sample Date 11/11/2013 | 11/11/2013 | 11/11/2013 | 11/11/2013 | 11/11/2013 | 11/11/2013 | 11/11/2013 | 11/11/2013 | 11/11/2013 | 11/11/2013 | 11/11/2013 | 11/11/2013 | 11/11/2013 | 11/11/2013 | 11/11/2013 | 11/12/2013 | 11/12/2013 | 11/12/2013 | 11/12/2013 | 11/12/2013 | 11/12/2013 | 11/12/2013 | 1171272013 | 11/12/2013 | 11/12/2013

Compound EPA Industrial Soil Screening

Level (mg/kg)’
1,1,1,2-Tetrachloroethane 93 <0.00151 <0.00133 <0.00123 <0,00146 <0.00125 <0.00161 <0.00207 <0.00151 <0.0013 <0.00132 <0.00147 <0.00161 <0.00129 <0.0653 <0.0011 <0.0013 <0.00142 <0.00128 <0.00133 <0.00119 <0.00139 | <0.00147 <0.00125 <0.00143 <0.00149
1,1,1-Trichloroethane 38,000 <0.000797 <0.000701 <0.000648 <0.000773 <0.000659 <0.000853 <0.00109 <0.0008 <0.000689 | <0.000696 <0.000774 <0.000849 <0.000683 <0.0345 <0.000583 <0.00069 <0.000749 <0.000676 | <0.000705 <0.000628 | <0.000737 | <0.000776 { <0.000661 <0.000757 <0.00079
1,1,2,2-Tetrachloroethane 28 <0.000937 | <0.000825 | <0.000762 | <0.000909 | <0.000775 <0.001 <0.00128 <0.00094 | <0.000811 | <0.000818 | <0.00091 | <0.000938 | <0.000803 <0.0406 <0.000686 | <0.000811 | <0.000881 | <0.000795 | <0.000829 | <0.000738 | <0.000866 | <0.000912 | <0.000777 | <0.00089 | <0.000929
1,1,2-Trichloroethane 68 <0.000786 | <0.000692 |{ <0.00064 | <0.000762 { <0.00065 | <0.000842 | <0.00108 | <0.000789 | <0.00068 | <0.000687 | <0.000764 | <0.000837 | <0.000674 <0.034 <0.000576 | <0.00068 | <0.000739 | <0.000667 | <0.000695 | <0.000619 | <0.000727 | <0.000765 | <0.000652 | <0.000746 | <0.000779
1,1-Dichloroethane 170 <0.000937 | <0.000825 | <0.000762 | <0.000909 | <0.000775 <0.001 <0.00128 <0.00094 | <0.000811 | <0.000818 | <0.00091 | <0.000998 | <0.000803 <0.0406 <0.000686 | <0.000811 | <0.000881 | <0.000795 | <0.000829 | <0.000738 | <0.000866 | <0.000912 | <0.000777 | <0.00089 | <0.000929
1,1-Dichloroethene 1,100 <0.00131 <0.00116 <0.00107 <0.00127 <0.00109 <0.00141 <0.0018 <0.00132 <0.00114 <0.00115 <0.00128 <0.0014 <0.00113 <0.0569 <0.000962 | <0.00114 <0.00124 <0.00111 <0.00116 <0.00103 <0.00121 | <0.00128 <0.00109 <0.00125 <0.0013
1,1-Dichloropropene NA <0.0007 <0.000616 | <0.000569 | <0.000679 | <0.000579 | <0.000749 | <0.000959 | <0.000702 | <0.000606 | <0.000611 | <0.00068 | <0.000746 <0.0006 <0.0303 <0.000513 | <0.000606 | <0.000658 | <0.000594 | <0.000619 | <0.000551 | <0.000647 | <0.000682 | <0.000581 | <0.000665 | <0.000694
1,2,3-Trichlorobenzene 490 <0.000668 | <0.000588 | <0.000543 | <0.000647 | <0.000552 | <0.000715 | <0.000915 | <0.00067 | 0.00366J | <0.000583 | <0.000649 | <0.000711 | <0.000573 <0.0289 <0.000489 | <0.000578 | <0.000628 | <0.000566 | <0.00059 | <0.000526 | <0.000617 | <0.00065 | <0.000554 | <0.000634 | <0.000662
1,2,3-Trichloropropane 0.95 <0.00141 <0.00124 <0.00115 <0.00137 <0.00117 <0.00151 <0.00193 <0.00142 <0.00122 <0.00123 <0.00137 <0.0015 <0.00121 <0.0611 <0.00103 <0.00122 <0.00133 <0.0012 <0.00125 <0.00111 <0.0013 <0.00137 <0.00117 <0.00134 <0.0014
1,2,4-Trichlorobenzene 270 <0.00212 <0.00187 <0.00173 <0.00206 <0.00175 <0.00227 <0.00291 <0.00213 <0.00184 <0.00185 <0.00206 <0.00226 | <0.00182 <0.0919 <0.00155 <0.00184 <0.002 <0.0018 <0.00188 <0.00167 | <0.00196 | <0.00207 <0.00176 <0.00201 <0.0021
1,2,4-Trimethylbenzene 260 <0.000991 | <0.000872 | <0.000806 | <0.000961 | <0.000819 | <0.00106 <0.00136 | <0.000994 | <0.000857 | <0.000865 | <0.000963 | <0.00106 | <0.00085 0.528) <0.000725 | <0.000857 | <0.000932 | <0.00084 | 0.00118) <0.00078 | <0.000916 | <0.000965 | 0.000961J | <0.000941 | <0.000982
1,2-Dibromo-3-Chloropropane 0.69 <0.00263 <0.00231 <0.00214 <0.00255 <0.00217 <0.00281 <0.0036 <0.00264 <0.00227 <0.0023 <0.00255 <0.0028 <0.00225 <0.114 <0.00192 <0.00227 <0.00247 <0.00223 <0.00232 <0.00207 <0.00243 | <0.00256 | <0.00218 <0.0025 <0.00261
1,2-Dichlorobenzene 9,800 <0.000862 | <0.000758 | <0.000701 | <0.000835 | <0.000713 | <0.000922 | <0.00118 | <0.000864 | <0.000745 | <0.000753 | <0.000837 | <0.000918 | <0.000739 <0.0373 <0.000631 | <0.000745 | <0.00081 | <0.000731 | <0.000762 | <0.000678 | <0.000797 | <0.000839 | <0.000715 | <0.000818 | <0.000854
1,2-Dichloroethane 22 <0.000969 | <0.000853 | <0.000789 | <0.00094 | <0.000802 | <0.00104 <0.00133 | <0.000972 | <0.000838 | <0.000847 | <0.000942 | <0.00103 | <0.000831 <0.042 <0.00071 | <0.000839 | <0.000911 | <0.000822 | <0.000857 | <0.000763 | <0.000896 | <0.000944 | <0.000804 | <0.00092 | <0.000961
1,2-Dichloropropane 47 <0.000765 | <0.000673 | <0.000622 | <0.000741 | <0.000632 | <0.000819 | <0.00105 | <0.000767 | <0.000661 | <0.000668 | <0.000743 | <0.000814 | <0.000656 <0.0331 <0.00056 | <0.000662 | <0.000719 | <0.000649 | <0.000676 | <0.000602 | <0.000707 | <0.000744 | <0.000634 | <0.000726 | <0.000758
1,3,5-Trimethylbenzene 10,000 <0.00172 <0.00152 <0.0014 <0.00167 <0.00143 <0.00184 <0.00236 <0.00173 <0.00149 <0.00151 <0.00167 <0.00184 | <0.00148 0.101) <0.00126 <0.00149 <0.00162 <0.00146 | <0.00152 <0.00136 | <0.00159 | <0.00168 <0.00143 <0.00164 <0.00171
1,3-Dichlorobenzene NA <0.000765 | <0.000673 | <0.000622 | <0.000741 | <0.000632 | <0.000813 | <0.00105 | <0.000767 | <0.000661 | <0.000668 | <0.000743 | <0.000814 | <0.000656 <0.0331 <0.00056 | <0.000662 | <0.000719 | <0.000649 | <0.000676 | <0.000602 | <0.000707 | <0.000744 | <0.000634 | <0.000726 | <0.000758
1,3-Dichloropropane 20,000 <0.000679 | <0.000597 | <0.000552 | <0.000658 | <0.000561 | <0.000726 | <0.000929 | <0.000681 | <0.000587 | <0.000593 | <0.000659 | <0.000723 | <0.000582 <0.0294 <0.000497 | <0.000587 | <0.000638 | <0.000576 <0.0006 <0.000534 | <0.000627 | <0.000661 | <0.000563 | <0.000644 | <0.000673
1,4-Dichlorobenzene 120 <0.000711 | <0.000625 | <0.000578 | <0.000689 | <0.000588 | <0.000761 | <0.000974 | <0.000713 | <0.000615 | <0.000621 | <0.000691 | <0.000757 | <0.000609 <0.0308 <0.00052 | <0.000615 | <0.000668 | <0.000603 | <0.000629 | <0.00056 | <0.000657 | <0.000692 | <0.000589 | <0.000675 | <0.000705
2,2-Dichloropropane NA <0.00196 <0.00172 <0.00159 <0.0019 <0.00162 <0.0021 <0.00269 <0.00197 <0.0017 <0.00171 <0.0019 <0.00209 <0.00168 <0.0849 <0.00144 <0.0017 <0.00184 <0.00166 <0.00173 <0.00154 <0.00181 | <0.00191 <0.00163 <0.00186 <0.00194
2-Butanone {(Methyl Ethyl Ketone 200,000 <0.00205 <0.0018 <0.00166 <0.00198 <0.00169 | <0.00219 <0.0028 <0.00205 <0.00177 <0.00179 <0.00199 <0.00218 <0.00175 <0.0886 <0.0015 <0.00177 <0.00192 <0.00174 <0.00181 <0.00161 <0.00189 | <0.00199 <0.0017 <0.00194 0.00744)
2-Chloroethyl Vinyl Ether NA <0.00106 | <0.000929 | <0.000859 | <0.00102 | <0.000873 | <0.00113 <0.00145 <0.00106 | <0.000913 | <0.000922 | <0.00103 <0.00112 | <0.000905 <0.0457 <0.000773 | <0.000913 | <0.000993 | <0.000895 | <0.000933 | <0.000831 | <0.000976 | <0.00103 | <0.000875 <0.001 <0.00105
2-Chlorotoluene 20,000 <0.000732 | <0.000644 | <0.000596 | <0.00071 | <0.000606 | <0.000784 <0.001 <0.000735 | <0.000633 | <0.00064 | <0.000712 | <0.00078 | <0.000628 <0.0317 <0.000536 | <0.000634 | <0.000689 | <0.000621 | <0.000648 | <0.000577 | <0.000677 | <0.000713 | <0.000607 | <0.000695 | <0.000726
4-Chlorotoluene 20,000 <0.000894 | <0.000787 | <0.000727 | <0.000867 | <0.000739 | <0.000957 | <0.00122 | <0.000897 | <0.000773 | <0.000781 | <0.000869 | <0.000952 | <0.000766 <0.0387 <0.000654 | <0.000773 | <0.000841 | <0.000758 | <0.000791 | <0.000704 | <0.000827 | <0.00087 | <0.000741 | <0.000849 | <0.000886
4-Isopropyltoluene NA <0.0011 <0.000967 | <0.000894 | <0.00107 | <0.000909 | <0.00118 <0.0015 <0.0011 <0.00095 | <0.000959 | <0.00107 <0.00117 | <0.000942 <0.0476 <0.000804 | <0.00095 <0.00103 | <0.000932 | <0.000971 | <0.000865 | <0.00102 | <0.00107 | <0.000911 | <0.00104 <0.00109
Benzene 54 <0.000679 | 0.00219) | <0.000552 | 0.00166J | <0.000561 | <0.000726 | 0.001093 | <0.000681 | 0.00141) | 0.002124 | <0.000659 | <0.000723 { 0.000704) <0.0294 0.00248) | 0.000676) | <0.000638 | 0.00338) 0.0042) <0.000534 | <0.000627 | <0.000661 0.005 <0.000644 | 0.00173)
Bromobenzene 1,800 <0.00107 | <0.000938 | <0.000867 | <0.00103 | <0.000882 | <0.00114 <0.00146 <0.00107 | <0.000922 | <0.000931 | <0.00104 <0.00114 { <0.000914 <0.0462 <0.000781 | <0.000922 <0.001 <0.000904 | <0.000943 | <0.00084 | <0.000986 | <0.00104 | <0.000884 | <0.00101 <0.00106
Bromodichloromethane 14 <0.000711 | <0.000625 | <0.000578 | <0.000689 | <0.000588 | <0.000761 | <0.000974 | <0.000713 | <0.000615 | <0.000621 | <0.000691 | <0.000757 | <0.000609 <0.0308 <0.00052 | <0.000615 | <0.000668 | <0.000603 | <0.000629 | <0.00056 | <0.000657 | <0.000692 | <0.000589 | <0.000675 | <0.000705
Bromoform 2,200 <0.00148 <0.0013 <0.0012 <0.00143 <0.00122 <0.00158 <0.00202 <0.00148 <0.00128 <0.00129 <0.00143 <0.00157 <0.00127 <0.0639 <0.00108 <0.00128 <0.00139 <0.00125 <0.0013 <0.00116 | <0.00136 | <0.00144 <0.00122 <0.0014 <0.00146
Bromomethane 32 <0.000894 | <0.000787 | <0.000727 | <0.000867 | <0.000739 | <0.000957 | <0.00122 | <0.000897 | <0.000773 | <0.000781 | <0.000869 | <0.000952 | <0.000766 <0.232 <0.000654 | <0.000773 | <0.000841 | <0.000758 | <0.000791 | <0.000704 | <0.000827 | <0.00087 | <0.000741 | <0.000849 | <0.000886
Carbon Tetrachloride 30 <0.00122 <0.00107 <0.00099 <0.00118 <0.00101 <0.0013 <0.00167 <0.00122 <0.00105 <0.00106 <0.00118 <0.0013 <0.00104 <0.0527 <0.000891 | <0.00105 <0.00114 <0.00103 <0.00108 | <0.000958 | <0.00113 | <0.00118 <0.00101 <0.00116 <0.00121
Chlorobenzene 1,400 <0.00103 <0.00091 | <0.000841 <0.001 <0.000855 | <0.00111 <0.00142 <0.00104 { <0.000894 | <0.000903 <0.001 <0.0011 <0.000886 <0.0448 <0.000757 | <0.000895 | <0.000972 | <0.000877 | <0.000914 | <0.000814 | <0.000956 | <0.00101 | <0.000857 | <0.000982 | <0.00103
Chlorobromomethane 680 <0.00192 <0.00169 <0.00156 <0.00186 <0.00159 <0.00205 <0.00263 <0.00192 <0.00166 | <0.00167 <0.00186 <0.00204 <0.00164 <0.083 <0.0014 <0.00166 <0.0018 <0.00163 <0.0017 <0.00151 <0.00177 | <0.00187 <0.00159 <0.00182 <0.0019
Chloroethane 61,000 <0.00151 <0.00133 <0.00123 <0.00146 <0.00125 <0.00161 <0.00207 <0.00151 <0.0013 <0.00132 <0.00147 <0.00161 <0.00129 <0.0653 <0.0011 <0.0013 <0.00142 <0.00128 <0.00133 <0.00119 | <0.00139 | <0.00147 | <0.00125 <0.00143 <0.00149
Chloroform 15 <0.000711 | <0.000625 | <0.000578 | <0.000689 | <0.000588 } <0.000761 | <0.000974 | <0.000713 | <0.000615 | <0.000621 | <0.000691 | <0.000757 | <0.000609 <0.0308 <0.00052 | <0.000615 | <0.000668 | <0.000603 | <0.000629 | <0.00056 | <0.000657 | <0.000692 | <0.000589 | <0.000675 | <0.000705
Chloromethane 500 <0.00179 <0.00157 <0.00145 <0.00173 <0.00148 <0.00191 <0.00245 <0.00179 <0.00155 <0.00156 <0.00174 <0.0019 <0.00153 <0.0774 <0.00131 <0.00155 <0.00168 <0.00152 <0.00158 <0.00141 <0.00165 | <0.00174 <0.00148 <0.0017 <0.00177
cis-1,2-Dichloroethene 2,000 <0.000894 | <0.000787 | <0.000727 | <0.000867 | <0.000739 | <0.000957 | <0.00122 | <0.000897 | <0.000773 | <0.000781 | <0.000869 | <0.000952 | <0.000766 <0.0387 <0.000654 | <0.000773 | <0.000841 | <0.000758 | <0.000791 | <0.000704 | <0.000827 | <0.00087 | <0.000741 | <0.000849 | <0.000886
cis-1,3-Dichloropropene 83 <0.000582 | <0.000512 | <0.000473 | <0.000564 | <0.000481 | <0.000623 | <0.000797 | <0.000583 | <0.000503 | <0.000508 | <0.000565 | <0.000619 | <0.000499 <0.0252 <0.000426 | <0.000503 | <0.000547 | <0.000493 | <0.000514 | <0.000458 | <0.000538 | <0.000566 | <0.000482 | <0.000552 | <0.000577
Dibromochloromethane 33 <0.00101 | <0.000891 | <0.000824 | <0.000982 | <0.000837 | <0.00108 <0.00139 <0.00102 | <0.000876 | <0.000884 | <0.000984 | <0.00108 | <0.000868 <0.0438 <0.000741 | <0.000876 | <0.000952 | <0.000859 | <0.000895 | <0.000797 | <0.000936 | <0.000986 | <0.00084 | <0.000961 <0.001
Dibromomethane 110 <0.000808 | <0.000711 | <0.000657 | <0.000783 | <0.000668 | <0.000865 | <0.00111 <0.00081 | <0.000699 | <0.000705 | <0.000785 | <0.00086 | <0.000693 <0.035 <0.000591 | <0.000699 | <0.00076 | <0.000685 | <0.000714 | <0.000636 | <0.000747 | <0.000786 | <0.00067 | <0.000767 | <0.000801
Dichlorodifluoromethane 400 <0.00166 <0.00146 <0.00135 <0.00161 <0.00137 <0.00178 <0.00227 <0.00166 <0.00143 <0.00145 <0.00161 <0.00177 <0.00142 <0.0718 <0.00121 <0.00143 <0.00156 <0.00141 <0.00147 <0.00131 | <0.00153 | <0.00161 <0.00138 <0.00157 <0.00164
Ethylbenzene 270 <0.0011 <0.000967 | <0.000894 | <0.00107 | <0.000909 | <0.00118 <0.0015 <0.0011 <0.00095 | <0.000959 | <0.00107 <0.00117 | <0.000942 <0.0476 <0.000804 | <0.00095 <0.00103 | <0.000932 | <0.000971 | <0.000865 | <0.00102 | <0.00107 0.0012) <0.00104 <0.00109
Ethylene Dibromide 1.7 <0.0011 <0.000967 { <0.000894 | <0.00107 | <0.000909 | <0.00118 <0.0015 <0.0011 <0.00095 | <0.000959 | <0.00107 <0.00117 | <0.000942 <0.0476 <0.000804 | <0.00095 <0.00103 | <0.000932 | <0.000971 | <0.000865 | <0.00102 | <0.00107 | <0.000911 | <0.00104 <0.00109
Hexachlorobutadiene 220 <0.00122 <0.00107 <0.00099 <0.00118 <0.00101 <0.0013 <0.00167 <0.00122 <0.00105 <0.00106 <0.00118 <0.0013 <0.00104 <0.0527 <0.000891 | <0.00105 <0.00114 <0.00103 <0.00108 | <0.000958 | <0.00113 | <0.00118 <0.00101 <0.00116 <0.00121
isopropylbenzene 11,000 <0.000991 | <0.000872 | <0.000806 | <0.000961 | <0.000819 | <0.00106 <0.00136 | <0.000994 | 0.000898) | <0.000865 | <0.000963 | <0.00106 | <0.00085 0.0933 <0.000725 | <0.000857 | <0.000932 | <0.00084 | <0.000876 | <0.00078 | <0.000916 | <0.000965 | <0.000822 | <0.000941 | <0.000982
m,p-Xylene (sum of isomers 2,500 <0.00164 <0.00144 <0.00133 <0.00159 <0.00135 <0.00175 <0.00224 <0.00164 <0.00142 <0.00143 <0.00159 <0.00174 <0.0014 <0.0709 <0.0012 <0.00142 <0.00154 <0.00139 | 0.00208) <0.00129 | <0.00151 | <0.00159 | 0.00228) <0.00155 <0.00162
Methyl tert-buty! ether 2,200 <0.00197 <0.00173 <0.0016 <0.00191 <0.00163 <0.00211 <0.0027 <0.00198 <0.0017 <0.00172 <0.00192 <0.0021 <0.00169 <0.0854 <0.00144 <0.00171 <0.00185 <0.00167 <0.00174 <0.00155 <0.00182 | <0.00192 <0.00163 <0.00187 <0.00195
Methylene Chloride {Dichloromethane} 3,100 <0.00277 <0.00208 <0.00247 <0.00229 <0.00195 <0.00289 <0.00397 <0.00237 <0.0023 <0.00332 <0.00274 <0.00251 <0.0042 <0.102 <0.00185 <0.00204 <0.00293 <0.004 <0.00454 <0.00348 <0.0039 <0.0023 <0.00196 <0.00224 <0.00234
Naphthalene 180 <0.00255 <0.00225 <0.00208 <0.00247 <0.00211 <0.00273 <0.0035 <0.00256 | 0.003313 <0.00223 <0.00248 <0.00272 <0.00219 <0.991 <0.00187 <0.00221 <0.0024 <0.00217 <0.00226 <0.00201 <0.00236 | <0.00253 <0.00212 <0.00242 <0.00255
n-Butylbenzene 51,000 <0.000625 | <0.00055 | <0.000508 | <0.000606 | <0.000517 | <0.000669 | <0.000856 | <0.000627 | 0.000811J | <0.000546 | <0.000607 | <0.000665 | <0.000536 0.313) <0.000457 | <0.00054 | <0.000587 | <0.00053 | <0.000552 | <0.000492 | <0.000578 | <0.000608 | <0.000518 | <0.000593 | <0.000619
n-Propylbenzene 21,000 <0,00102 <0.0009 <0.000832 | <0.000992 | <0.000846 | <0.0011 <0.0014 <0.00103 | <0.000885 | <0.000894 | <0.000994 | <0.00109 | <0.000877 0.133) <0.000749 | <0.000885 | <0.000962 | <0.000868 | <0.000905 | <0.000806 | <0.000946 | <0.000996 | <0.000848 | <0.000971 | <0.00101
o-Xylene 3,000 <0.00122 <0.00107 <0.00099 <0.00118 <0.00101 <0.0013 <0.00167 <0.00122 <0.00105 <0.00106 <0.00118 <0.0013 <0.00104 <0.0527 <0.000891 | <0.00105 <0.00114 <0.00103 <0.00108 | <0.000958 | <0.00113 | <0.00118 <0.00101 <0.00116 <0.00121
sec-Butylbenzene 100,000 <0.000754 | <0.000663 | <0.000613 | <0.000731 | <0.000624 } <0.000807 { <0.00103 | <0.000756 0.0133 <0.000658 | <0.000733 | <0.000803 | <0.000646 1.054 0.00104) | <0.000652 | <0.000709 | <0.000639 | <0.000667 | <0.000594 | <0.000697 | <0.000734 | <0.000625 | <0.000716 | <0.000747
Styrene 36,000 <0.000765 | <0.000673 | <0.000622 | <0.000741 | <0.000632 | <0.000819 | <0.00105 | <0.000767 | <0.000661 { <0.000668 | <0.000743 | <0.000814 | <0.000656 <0.0331 <0.00056 | <0.000662 | <0.000719 | <0.000649 | <0.000676 | <0.000602 | <0.000707 | <0.000744 | <0.000634 | <0.000726 | <0.000758
tert-Butylbenzene 100,000 <0.00102 <0.0009 <0.000832 | <0.000992 | <0.000846 | <0.0011 <0.0014 <0.00103 | <0.000885 | <0.000894 | <0.000994 | <0.00109 | <0.000877 <0.0443 <0.000749 | <0.000885 | <0.000962 | <0.000868 | <0.000905 | <0.000806 | <0.000946 | <0.000996 | <0.000848 | <0.000971 | <0.00101
Tetrachloroethene 410 <0.000765 | <0.000673 | <0.000622 | <0.000741 | <0.000632 | <0.000819 | <0.00105 | <0.000767 0.00474 <0.000668 | <0.000743 | <0.000814 | <0.000656 <0.0331 <0.00056 | <0.000662 | <0.000719 | <0.000649 | 0.0018) <0.000602 | <0.000707 | <0.000744 | <0.000634 | <0.000726 | <0.000758
Toluene 45,000 <0.00149 | 0.00289) <0.00121 0.00168 ) <0.00123 <0.00159 <0.00204 <0.00149 | 0.00131) | 0.00232) <0.00144 <0.00158 <0.00127 <0.0644 0.00276 4 <0.00129 <0.0014 0.0035 ) 0.00421) <0.00117 <0.00137 | <0.00145 0.00461 <0.00141 | 0.00165
trans-1,2-Dichloroethene 690 <0.00123 <0.00108 | <0.000999 | <0.00119 <0.00102 <0.00131 <0.00168 <0.00123 <0.00106 | <0.00107 <0.00119 <0.00131 <0.00105 <0.0532 <0.000899 | <0.00106 <0.00115 <0.00104 <0.00109 | <0.000967 | <0.00114 <0.0012 <0.00102 <0.00117 <0.00122
trans-1,3-Dichloropropene 83 <0.000625 | <0.00055 | <0.000508 | <0.000606 | <0.000517 | <0.000669 | <0.000856 | <0.000627 | <0.00054 | <0.000546 | <0.000607 | <0.000665 | <0.000536 <0.0271 <0.000457 | <0.00054 | <0.000587 | <0.00053 | <0.000552 | <0.000492 | <0.000578 | <0.000608 | <0.000518 | <0.000593 | <0.000619
Trichloroethene 20 <0.00151 <0.00133 <0.00123 <0.00146 <0.00125 <0.00161 <0.00207 <0.00151 <0.0013 <0.00132 <0.00147 <0.00161 <0.00129 <0.0653 <0.0011 <0.0013 <0.00142 <0.00128 <0.00133 <0.00119 | <0.00139 | <0.00147 <0.00125 <0.00143 <0.00149
Trichlorofluoromethane 3,400 <0.000711 | <0.000625 | <0.000578 | <0.000689 | <0.000588 | <0.000761 | <0.000974 { <0.000713 | <0.000615 | <0.000621 | <0.000691 | <0.000757 | <0.000609 <0.0308 <0.00052 | <0.000615 | <0.000668 | <0.000603 | <0.000629 | <0.00056 [ <0.000657 | <0.000692 | <0.000589 | <0.000675 | <0.000705
Vinyl Chloride 17 <0.000969 | <0.000853 | <0.000789 | <0.00094 | <0.000802 | <0.00104 <0.00133 | <0.000972 | <0.000838 | <0.000847 | <0.000942 | <0.00103 | <0.000831 <0.042 <0.00071 | <0.000839 | <0.000911 | <0.000822 { <0.000857 | <0.000763 | <0.000896 | <0.000944 | <0.000804 | <0.00092 | <0.000961
Xylenes, Total 2,700 <0.00122 <0.00107 <0.00099 <0.00118 <0.00101 <0.0013 <0.00167 <0.00122 <0.00105 <0.00106 <0.00118 <0.0013 <0.00104 <0.0527 <0.000891 [ <0.00105 <0.00114 <0.00103 | 0.00208) | <0.000958 | <0.00113 | <0.00118 | 0.00228) <0.00116 <0.00121
NOTES:
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Appendix A
Work Plan Amendment, Soil Investigation, and
Soil Vapor Extraction System Closure




Virgilio Cocianni schlumhepgep

Remediation Manager

Schlumberger

105 Industrial Boulevard
Sugar Land, TX 77478
Tel: (281) 285-4747

August 15,2013

Mr. Edward Hansen

Environmental Bureau

New Mexico Oil Conservation Division
1220 South St. Francis Drive

Santa Fe, New Mexico 87505

RE:  Work Plan Amendment
Soil Investigation and Soil Vapor Extraction System Closure
Former Dowell Schlumberger Facility, Artesia, New Mexico (GW-114)

Dear Mr. Hansen:

On behalf of Schlumberger and The Dow Chemical Company, CH2M HILL has prepared this
work plan amendment, under existing Discharge Plan GW-114, to perform investigation of
the soil in areas where historical investigation activities noted the presence of soil
contamination at the Former Dowell Schlumberger Facility in Artesia, New Mexico.
Additionally, this work plan amendment describes decommissioning of the soil vapor
extraction (SVE) system at the Former Wash Bay area of the site.

Background

Soil investigations were performed at the site in the early 1990s. Figure 1 illustrates locations
of former plant operational areas as well as locations where soil staining or odors were
observed during drilling according to the report Additional Assessment and Remediation
Feasibility Testing, Dowell Schlumberger Incorporated, Artesia, New Mexico, dated
November 20, 1991, and prepared by Western Water Consultants, Inc. Three soil samples
were collected from 3 locations, each from roughly 15 to 17 feet below ground surface (bgs).
The soil samples indicated the presence of limited concentrations of toluene, ethylbenzene,
and xylenes, along with acetone and carbon disulfide. A single detection of chloromethane
was deemed as possibly being a laboratory contaminant. The limited scale of the soil
sampling, as understood based on the available information, makes it difficult to fully assess
the nature, extent, and magnitude of possible soil impacts at the site.

An SVE system has been operating in the Former Wash Bay area to recover vapor-phase
VOCs from the vadose zone. The system was reportedly placed into service in 1995 to
recover benzene, toluene, ethylbenzene, and xylenes (BTEX) and chlorinated solvents
(primarily tetra