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Mr. Edward Hansen
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New Mexico Oil Conservation Division
1220 South St. Francis Drive

Santa Fe, NM 87505

RE: 2012 Annual Report for the Schlumberger Technology Corporation (Dowell) Facility,
Artesia, New Mexico

Dear Mr. Hansen:

Submitted on behalf of Schlumberger Technology Corporation (Dowell) is a copy of the
2012 Annual Report for the facility in Artesia, New Mexico. An electronic version will be
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me at (307) 760-3277.
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Rick Deuell, P.E.
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Joe Ferguson, Schlumberger
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1.0 INTRODUCTION

This report documents ground water monitoring and remedial activities at the Schlumberger
Technology Corporation (formerly Dowell) facility in Artesia, New Mexico in 2012 (Figure 1).
Included in the report are ground water and air quality monitoring data, soil vapor extraction (SVE)
system operation and maintenance (O&M) activities, operation of a ground water containment

system, and installation of an additional monitoring well.
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2.0 SUMMARY OF FIELDWORK

Fieldwork conducted by Deuell Environmental, LLC during 2012 consisted of routine
ground water monitoring, O&M of the SVE system, monitoring of zero-valent iron pilot tests,
operation of a ground water containment system, and installation of a down gradient monitoring
well. The analytical data for the first three quarters were presented to the New Mexico Qil and

Conservation Division (NMOCD) in reports submitted in March, June, and September 2012.

2.1 Static Water Level

Static water levels were measured in all monitoring wells with a water level probe. Static
water level measurements collected in 2012 are presented in Table 1 along with historic data for
comparison. A map of the potentiometric surface generated from the fourth quarter static water level
data is presented on Figure 1. The gradient continues to be towards the northeast. Monitoring well
water levels increased 0.3 to 0.7 feet during the fourth quarter. Water rose for all four quarters in
2012 for a total increase of 2-3 feet. Variations in water levels have been observed over the years in

response to varying amounts of precipitation.

2.2 Ground-water Monitoring

Ground-water samples were collected from monitoring wells MW-8, MW-9, MW-11, MW-
12, MW-13, MW-15, MW-18, MW-20, MW-21, and MW-25 through MW-32 during the first,
second, and third quarter monitoring events. During the fourth quarter monitoring event, performed
in October, ground-water samples were collected from all monitoring wells except MW-3, and MW-
16. Well MW-3, was damaged during construction at the facility and MW-16 is adjacent to MW-4.

Monitoring wells were micropurged with a peristaltic pump connected to a flow through cell
using an Y'SI 556 water quality instrument until field parameters stabilized. Purge water was placed
into a galvanized steel stock tank located on site and allowed to evaporate.

Ground-water samples were analyzed for volatile organic compounds by EPA Method 8260.
During the fourth quarter monitoring event, duplicate samples were collected from MW-2, MW-
17B, MW-25, and MW-28. Analytical results along with historical data are presented in Table 2.
Laboratory analytical reports for the fourth quarter are presented in Appendix A. Laboratory



analytical reports for the other sampling events have been provided in previous reports.

Field parameters collected during the monitoring events consisted of pH, conductivity,
temperature, dissolved oxygen (D.O.), and redox potential. Data for the fourth quarter are presented
in Table 3.

2.3 Zero-Valent Iron Treatment Pilot Study

A work plan dated July 27, 2001 was submitted for the installation of a zero-valent iron
(ZV]) treatment pilot project. That work plan was approved and construction of the ZVI pilot
project was completed in December 2001. Approximately 61,0004 of ZVI was placed immediately
up gradient of MW-22 and 67,000# was placed immediately up gradient of MW-26. Total
chlorinated compounds have decreased in MW-22 from 0.461 mg/I at the time of injection to 0.058
mg/l in October 2012. Total chlorinated compounds in MW-26 have decreased from 0.060 mg/I at

the time of injection to non-detect in October 2012,

2.4 Ground Water Containment System

It is the intent of this system to establish containment of ground water impacted with
chlorinated hydrocarbon and intercept it before leaving the Schlumberger property. The design was
detailed “Revised Work Plan for Ground Water Containment” dated July 30, 2008. Construction
was completed as shown in the work plan. The project was constructed during October — December
2008 and started in mid-January 2009.

Two containment wells were constructed using a hollow-stem auger rig to a depth of 60 feet.
The wells are pumped and open air discharge to a 750-gallon polyethylene surge tank. Outflow
from the surge tank is via gravity via a 4-inch PVC gravity discharge line to an infiltration trench.
The trench layout is shown on Figure 1. The trench intersects the ground water and is backfilled
with a gravel and zero-valent iron mixture. There is a horizontal distribution line to distribute the
water over the entire length of the trench with vertical access points to monitor the trench and
provide for future maintenance injections as needed. Monitoring well MW-31 was installed
immediately down gradient of the trench.

To accelerate removal of chlorinated compounds within the system granular activated carbon
(GAC) was added to the system. Two parallel trains of 55-gallon drum GAC units treat the water

from the containment wells prior to discharge to surge tank. Initial samples show that the carbon



reduced the concentrations in the surge tank to non-detect.

2.5 Monitoring Well Installation

Down gradient monitoring well MW-33 was installed on July 18 on adjacent property owned by Chase
Farms. The soil was uniform tan silty clay. No water was encountered until 29.5 feet. The boring was
advanced to 35 feet and the water rose to 18 feet. In consultation with OCD, 20 feet of screen was
installed so that there screen across the water surface. Silica sand (8-16) was placed from 18-35 feet.
From the top of sand to 3 feet from the surface, a bentonite/cement seal was installed. The top three feet

is concrete with a flush manhole. This makes the well similar to previously installed up gradient wells.

2.6 Wash Bay SVE System

The wash bay SVE system operated almost continuously in 2012. A new blower will need to
be installed in early 2013. The system is checked quarterly to monitor vacuum readings and volatile
organic vapors in the extracted soil vapor and exhaust. Vacuum and PID readings are presented in
Tables 4. Air samples are collected quarterly in one-liter tedlar bags and submitted to a laboratory
for analysis by EPA Method 8260. Analytical data for the air samples are presented in Table 5.

Laboratory data sheets for the second quarter air samples are presented in Appendix A.
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3.0 RESULTS AND DISCUSSION

Water quality data in Table 2 indicates that contaminant levels are continuing to decline ina
majority of the monitoring wells since ground-water sampling began. Concentrations of BTEX
compounds have declined to the point where they are no longer detected in any monitoring well
except MW-12. During the fourth quarter MW-12 did show an increase in concentrations after
several quarters of decline. An isoconcentration map for total BTEX (Figure 2) shows that BTEX
remains concentrated in the area of MW-12 and does not appear to be migrating down gradient.

Halocarbon concentrations have declined in most all monitoring wells. The exceptions are
MW-20 and MW-28 in the northern portion of the site where concentrations have shown a slow rise
for a few quarters but have now stabilized. The other exception is MW-12 in the source area that
increased in concentrations this quarter after several quarters of decline. The decline or stabilization
of the halocarbon concentrations is evident on the plots of total halocarbons versus static water
levels presented in Appendix B. An isoconcentration map for total halocarbons (Figure 3) indicates
the highest concentrations are in the areas of MW-25 and MW-30 down gradient and at MW-12 in
the source area. For additional detail, isoconcentration maps for the compounds above MCL’s are
provided. Figure 4 show PCE concentration, Figure 5 shows TCE concentrations, and Figure 6

shows 1,1-DCE concentrations.

3.1 Biodegradation of Hydrocarbons

Field parameters for D.O., pH, and redox potential collected during the quarterly monitoring
events for 2012 continue to support the data collected during the additional natural attenuation
monitoring in April 1999 with regard to intrinsic bioremediation (Table 3). D.O. remains depleted
in the original area of concern indicating that environmental conditions are in an anaerobic state.
The redox potential of the ground-water around MW-12 indicates a reducing environment in the
core area of concern, but with oxidizing conditions around the periphery which is conducive to

biodegradation of aromatic hydrocarbons through aerobic metabolism.

3.2 Biodegradation of Chlorocarbons

Water quality data collected for additional natural attenuation monitoring in April 1999

indicated degradation of chlorocarbons at this facility. As mentioned previously, D.O. values show



an inverse correlation with the area that originally contained the highest concentrations of dissolved-
phase constituents. Aerobic respiration of aromatic hydrocarbons over a long period has created
environmental conditions, which are now anaerobic in the source area. Negative redox potential
readings of the ground water in this same area indicated environmental conditions were in a range
for reductive dehalogenation to occur (USEPA Guidance Document 1998). In addition, sufficient
carbon is available for dechlorination processes to occur as indicated by the highest concentrations
of total organic carbon occurring in the ground water around monitoring wells MW-3 and MW-12.
Microbial degradation of chlorocarbons such as PCE via the process of reductive dechlorination
results in the formation of daughter products TCE, isomers of DCE, VC, and ethane. The decrease
in halocarbons in the area around MW-12 shows that the process is effective in the source area. As

shown in Figure 3, the source area is now receding and isolated from the down gradient plume.

3.3 ZVI Injection Pilot Project
A reduction in concentrations at MW-22 and MW-26 has been observed since the ZVI

injection. Now with the pump containment and reinjection system, concentrations are the lowest
measured. MW-22 has dropped from a high of 0.461 mg/1to 0.058 mg/1 total halocarbons. MW-26
has dropped from a high of 0.267 mg/I to non-detect for total halocarbons. With the installation of
the ground water containment system, the effects of the ZVI are being masked by a change in flow

conditions.

3.4 Ground Water Containment System

The system has been in operation since mid-January 2009. Since that time, there has been a
decrease in concentrations in wells within the plume (MW-22, MW-25) and wells on the perimeter
of the plume (MW-18, MW-21, MW-26). MW-30 increased in concentrations initially but has now
declined for the last two years. This is a result of accelerating the movement of the centroid of the
plume with a continued decrease in concentrations expected. The exception is MW-28 in the
northern portion of the site. Concentrations have gradually increased and have now stabilized. This
is most likely related to the change in gradient which as been more northerly. This shift appears to
be from natural influences, which may be increased by the infiltration trench. To evaluate the
effectiveness of the containment system monitoring well MW-32 was installed on adjacent property

to the east of MW-30 in September 2010. An additional down gradient well, MW-33, was installed



in 2012 to show complete down gradient delineation.

The addition of GAC to the containment system has shown to be effective in reducing the
concentrations in the water from the containment system. GAC was installed in July and a sample of
the treated water was non-detect for all compounds. The sample of the treated water in October
showed break through of some chlorinated compounds. Upon receipt of the laboratory data, new
GAC was added to the treatment system in November. It is planned to add new carbon very six
weeks to minimize break through.

MW-25, between the extraction wells and injection trench, has seen total chlorinated
compounds decrease from 0.320 mg/1 at the start of the containment system to 0.077 mg/1 in October

2012. MW-30, at the extraction location, has been declining for the previous two years.

3.5 Wash Bav SVE Svystem

The wash bay SVE system operated almost continuously in 2012. There are some
operational inefficiencies being experienced with the blower. It is possible the increases in
concentrations at MW-12 are the result of this problem. A new blower will need to be installed in

early 2013.
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4.0 RECOMMENDATIONS

Ground-water data indicates hydrocarbons and chlorocarbons are continuing to decline.
Additional natural attenuation monitoring supports the initial evaluation that chemical and
environmental conditions exist for biodegradation of both hydrocarbon and chlorocarbons in the
source area. The following recommendations are made for 2013:

-Schlumberger is proposing that monitoring continue on a quarterly basis as conducted in 2012.
Monitoring wells MW-9, MW-11, MW-13, MW-15, MW-18, MW-20, MW-21, MW-22, and MW-
25 to MW-33 would be sampled quarterly for volatile organics by EPA Method 8260 (Figure 1).

All monitoring wells will be sampled during the fourth quarter monitoring event and static water
levels will be measured every quarter.

-Operation of the wash bay SVE system and the ground water containment system will continue

through 2012. GAC on the ground-water containment system will be replaced every six weeks.
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