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TPH total petroleum hydrocarbon

USEPA U.S. Environmental Protection Agency

VOC volatile organic compound

Work Plan Reverse Osmosis Reject Water Discharge Fields Site

Investigation Work Plan

wQcCc Water Quality Control Commission
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Executive Summary

Navajo Refining Company (Navajo) owns and operates the Artesia Refinery (refinery)
in Artesia, New Mexico (Figure 1). The refinery has been in operation since the
1920s and processes crude oil into asphalt, fuel oil, gasoline, diesel, jet fuel, and
liquefied petroleum gas. Navajo maintains a groundwater monitoring program
according to the requirements of the Post-Closure Care Permit (PCC Permit), which
is administered by the New Mexico Environment Department (NMED) Hazardous
Waste Bureau, and Discharge Permit GW-028 (GW-028) which is administered by
the Oil Conservation Division (OCD) of the New Mexico Energy, Minerals and Natural
Resources Department.

Navajo operates a reverse osmosis (RO) unit that processes fresh water as a means
to remove contaminants such as minerals and salts. The fresh water is a blend of
fresh groundwater and publicly supplied water from the City of Artesia. The RO unit is
a pretreatment step in the production of cooling tower makeup water and boiler grade
feedwater. The RO unit produces two effluent streams: the RO permeate stream,
which is the purified water, and the RO reject water stream, which contains the
concentrated salts and minerals that cannot pass through the RO membranes. The
RO reject water stream is discharged to the surface of one of two vacant fields
located northeast of the refinery operations areas to water native grass in those fields
(Figure 2). This discharge occurs in accordance with the April 1993 approved GW-
028, issued by OCD.

On August 22, 2012, OCD issued a renewal and update to GW-028 for the refinery
(OCD 2012). Section 6.D of GW-028 requires an investigation of groundwater
beneath the two RO reject water discharge fields to determine if impacts to
groundwater quality have occurred as a result of the discharge of RO fluid. Section
6.D.3 requires a Final Site Investigation Report to be submitted within 90 days
following the completion of the fourth quarter sampling event and quarterly interim
reports to be submitted 30 days following the receipt of analytical data during each
event. This document presents the results from the first quarter sampling event.

The activities performed during the first quarter 2013 site investigation and
monitoring event include collection of soil samples at discrete depth intervals at
seven boring locations (Figure 3) within the north and south RO reject fields,
construction of six permanent monitoring wells at six of the seven drilled boreholes,
and collection of groundwater samples at the six monitoring well locations. Section 2
provides a summary of all field activities conducted during the first quarter of 2013.

RO Reject Fields Investigation-1Q2013 Interim.docx
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Section 4 provides the analytical results from soil and groundwater samples collected
during the first quarter of 2013. The following conclusions are based upon the
information obtained from site investigation and monitoring activities:

e Concentrations of organic constituents in soil were below reporting limits or
screening levels in all samples collected. Concentrations of inorganic
constituents including arsenic and fluoride were detected above soil leachate
screening levels at various subsurface locations in both the northern and
southern RO reject discharge fields. No reported concentrations exceeded the
industrial/commercial screening levels in shallow soils.

¢ Radium-226 and radium-228 were detected at each soil boring location;
however, soil screening levels are not available for radium and thus no
exceedances were observed.

e Groundwater concentrations of organic constituents were below reporting limits
or screening levels in all samples collected. Concentrations of several inorganic
metals were detected above screening levels, including arsenic, boron,
manganese, and uranium. Concentrations of anions including chloride, fluoride,
and sulfate were detected above screening levels.

According to the requirements of Section 6.D.3 of GW-028, three additional quarterly
monitoring events will be conducted, an interim report will be submitted 30 days
following the receipt of analytical data from the second and third quarter 2013
sampling events, and a final report will be submitted 90 days after the fourth quarter
sampling event has been completed.

RO Reject Fields Investigation-1Q2013 Interim.docx
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1. Introduction

Navajo Refining Company (Navajo) owns and operates the Artesia Refinery (refinery)
in Artesia, New Mexico (Figure 1). The refinery has been in operation since the
1920s and processes crude oil into asphalt, fuel oil, gasoline, diesel, jet fuel, and
liquefied petroleum gas. Navajo maintains a groundwater monitoring program
according to the requirements of the Post-Closure Care Permit (PCC Permit), which
is administered by the New Mexico Environment Department (NMED) Hazardous
Waste Bureau, and Discharge Permit GW-028 (GW-028) which is administered by
the Oil Conservation Division (OCD) of the New Mexico Energy, Minerals and Natural
Resources Department.

Navajo operates a reverse osmosis (RO) unit that processes fresh water as a means
to remove contaminants such as minerals and salts. The fresh water is a blend of
fresh groundwater and publicly supplied water from the City of Artesia. The RO unit is
a pretreatment step in the production of cooling tower makeup water and boiler grade
feedwater. The RO unit produces two effluent streams: the RO permeate stream,
which is the purified water, and the RO reject water stream, which contains the
concentrated salts and minerals that cannot pass through the RO membranes. The
RO reject water stream is discharged to the surface of one of two vacant fields
located northeast of the refinery operations areas to water native grass in those
fields. This discharge occurs in accordance with the April 1993 GW-028 issued by
OCD.

On August 22, 2012, OCD issued a renewal and update to GW-028 for the refinery
(OCD 2012). Section 6.D of GW-028 requires an investigation of groundwater
beneath the two RO reject water discharge fields to determine if impacts to
groundwater quality have occurred as a result of the discharge of RO fluid. Section
6.D.3 requires a Final Site Investigation Report to be submitted within 90 days
following the completion of the fourth quarter sampling event and quarterly interim
reports to be submitted 30 days following the receipt of analytical data during each
event. This document presents the results from the first quarter sampling event.
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2. Scope of Services

This section describes site investigation and subsequent groundwater monitoring
activities performed during the first quarter sampling event. The objective of the site
investigation activities was to further define the geology and hydrogeology, the
vertical and horizontal extent and magnitude of vadose zone and groundwater
contamination, and the rate and direction of contaminant migration. Field activities,
consisting of drilling of soil borings, soil sample collection, monitoring well
construction, and subsequent groundwater monitoring, are discussed in the following
subsections.

2.1 Monitoring Well Installation

Between January 28 and February 4, 2013, three soil borings were drilled and
permanent monitoring wells were constructed within each of the RO reject fields, as
required in Section 6.D.2 of the GW-028 permit. Monitoring wells MW-117 and MW-
114 were drilled in the vicinity of the RO point of discharge in the northern and
southern discharge fields, respectively as requested by OCD on December 4, 2012.
At the request of NMED, an additional soil boring was drilled in the northwestern
portion of the northern discharge field to provide background moisture content values
for soil in an unsaturated area near the discharge fields. Soil boring logs and well
construction details are included in Appendix A.

Survey information was not collected during the first quarter reporting period;
therefore, approximate boring locations are shown on Figure 3. The well locations
will be surveyed during the second quarter of 2013 and actual locations will be
adjusted, as necessary, on the figures provided in future reports.

2.1.1 Dirilling Activities

Prior to initiating drilling operations, ARCADIS and Navajo personnel inspected and
cleared the proposed boring locations of all potential hazards and subsurface utilities.
Additionally, ARCADIS notified public utilities and the refinery safety coordinator to
obtain clearance and determine site-specific health and safety protocols.

On January 28, 2013, ARCADIS personnel mobilized to the site with National Drilling
to commence drilling and monitoring well installation. Each location was manually
cleared using a hand auger to a depth of 5 feet below ground surface (ft bgs) in the
south RO reject field and to a depth of 10 ft bgs in the north RO reject field.

RO Reject Fields Investigation-1Q2013 Interim.docx
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Drilling operations were conducted using a truck-mounted hollow-stem auger rig.
Boreholes were drilled to a maximum depth of 25 feet below ground surface (ft bgs)
at locations MW-115 through MW-119 and to a depth of 35 ft bgs at MW-114. An
additional soil boring (RO-SB-1) was drilled to a depth of 35 ft bgs for
characterization and sample collection but was not converted to a monitoring well.

Soil boring depths are presented in Table 1; boring logs are included in Appendix A.

Drilling and sampling equipment was decontaminated between each use to prevent
cross-contamination at boring locations. Augers and drilling tools were washed in a
bath of non-phosphate soap (AIconoxTM) and water then rinsed with distilled water.

2.1.2 Soil Sample Collection Methods

Subsurface samples were collected continuously ahead of the auger flight using a
split spoon sampler. Total volatile organic compound (VOC) concentrations were
measured at discrete depths along the collected soil core using a photo-ionization
detector and were noted in field boring logs and well completion diagrams included
as Appendix A.

Soil samples were selected from discrete intervals at each boring location for
laboratory analysis based on the following guidelines:

e Surface soil: A surface sample was collected from 0 to 1 ft bgs at each location
and analyzed for all parameters listed in Table 2.

o 2-Foot Intervals: Soil samples were collected at every 2-foot interval throughout

the boring depth and submitted for analysis of moisture content.

e 5-Foot Intervals: Soil samples were collected at every 5-foot interval throughout

the boring depth and analyzed for inorganic parameters listed in Table 2. Sail

samples from the shallowest and deepest intervals, and any intervals where field

screening indicated the potential presence of hydrocarbon impacts, were also
analyzed for the organic parameters listed in Table 2.

Soil samples selected for laboratory analyses were labeled and placed in ice-packed

coolers for submittal to the analytical laboratory. All laboratory analysis was

conducted in accordance with the laboratory analytical methods referenced in Table

2.
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2.1.3 Quality Assurance/Quality Control

Quality assurance/quality control (QA/QC) samples were to be collected during
drilling and sampling activities to ensure the validity of the soil sample collection
procedures. However, no field duplicate soil samples were collected during the well
installation effort. Trip blank samples were included with each shipping container
that contained samples to be analyzed for VOCs, as required by the work plan.

2.1.4 Well Construction

Following drilling operations, all boreholes were converted to permanent monitoring
wells with the exception of boring RO-SB-1. Monitoring wells were constructed with
2-inch PVC well casings with 15 feet of 0.010-inch slotted PVC screens. Wells were
constructed with 20/40 silica sand filter pack within the annular space to 2 feet above
the screened interval, sealed with a 4-foot bentonite seal, and grouted to the surface
using a tremie pipe. Well construction details are included in Table 1.

Each well was completed with a stickup riser extending between 2 and 3 feet above
the ground surface and a steel outer protective casing. Protective casings were
constructed with a surrounding 4-foot by 4-foot by 4-inch thick concrete pad, sloped
away from the protective casing.

Survey information was not collected during the first quarter reporting period;
therefore, approximate boring locations are shown on Figure 3. Elevations and
locations of all wells will be measured by a registered surveyor during second quarter
2013 sampling activities.

2.2 Monitoring Well Development

All wells installed as part of this investigation were developed through bailing to
remove fine grained materials accumulated in the well casing until the bottom of the
well casing was reached. Field parameters including conductivity, pH, and
temperature were monitored throughout the development process to determine
groundwater conditions. The development process was ceased at each location
when parameters stabilized (i.e., less than 10% variability between readings) or at
least three well casing volumes were removed. All fluids produced during
development were collected and disposed of on-site in the process wastewater
system, upstream of the oil-water separator.

RO Reject Fields Investigation-1Q2013 Interim.docx
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2.3 Post-Installation Groundwater Sampling

Groundwater samples were collected from monitoring wells MW-114 through
MW-117 on February 3, 2013 and from MW-118 and MW-119 on February 5, 2013
following well development. Field logs for the purging and sample collection from
each well are provided in Appendix B, and final water quality parameters are
summarized in Table 3.

Prior to collection of samples, each monitoring well was purged using low-flow
procedures with a peristaltic pump and newly installed dedicated tubing. During the
well purging process, water quality parameters, including pH, conductivity,
temperature, and turbidity, were measured at regular intervals using a YSI
multiparameter water quality meter with a flow-through cell. Purging continued until
water quality parameters stabilized for at least four consecutive readings, indicating
that collected water was characteristic of the surrounding formation.

Collected samples were placed in padded packing sleeves to prevent breakage and
packed with ice in shipping containers. Samples were submitted to ALS Laboratory in
Houston, Texas with chain-of-custody documentation and analyzed in accordance
with the laboratory analytical methods referenced in Table 2. Copies of the chain-of-
custody forms are included in Appendix C with the analytical data reports.

2.3.1 Quality Assurance/Quality Control Samples

QA/QC samples were to be collected during groundwater sampling activities to
ensure activities were conducted according to standard sample collection
procedures. No field duplicates of soil samples were collected and no field duplicates
of the initial groundwater samples were collected. Trip blank samples were included
in each shipping container that contained samples to be analyzed for VOCs, as
required.

2.3.2 Decontamination Procedures
All sampling equipment in contact with groundwater (downhole probes) was
decontaminated between each sampling location to prevent cross-contamination.

The equipment was washed in a bath of non-phosphate soap (such as AIconoxTM)
and water then rinsed with distilled water.

RO Reject Fields Investigation-1Q2013 Interim.docx
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2.4 Investigation-Derived Waste Disposal

During investigation and subsequent sampling activities, all solid investigation-
derived waste was collected temporarily in a roll-off bin for disposal pending waste
characterization results. The solid waste was subsequently disposed of off-site as
nonhazardous waste. Waste disposal records are maintained at the refinery.

All collected water from equipment decontamination, well development, and purging
was collected and subsequently disposed of within the refinery process wastewater
system, upstream of the oil-water separator.

2.5 Deviations from Site Investigation Work Plan
There were no field duplicate samples collected from the soil samples or from the
initial groundwater samples. This deviation occurred as a result of misunderstanding

on the part of the field crew. Field duplicate samples will be collected for the
groundwater samples collected during all future monitoring events.

RO Reject Fields Investigation-1Q2013 Interim.docx
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3. Regulatory Criteria

This section presents the sources of screening levels used to evaluate investigation
analytical results.

3.1 Soil Screening Levels

Navajo has followed guidance provided by NMED to develop soil screening levels
(SSLs) to determine the nature and extent of potential COCs within the RO discharge
fields. The primary source of soil screening levels is the NMED risk-based soil
screening guidance document Risk Assessment Guidance for Site Investigations and
Remediation (NMED, 2012a). Soil screening values are presented in Table A-1 of that
document, and were updated on June 14, 2012 (NMED, 2012b) for the following
scenarios:

Residential Exposure;

Industrial/Occupational Exposure;

Construction Worker Exposure; and

Dilution Attenuation Factor of 20 (DAF20) for protection of groundwater from soil
to groundwater leaching.

To adequately characterize the risk to various receptors anticipated within the RO
discharge fields, separate screening levels were developed for surface (0 to 1 ft bgs)
and subsurface (>1 ft bgs) soil samples. The RO discharge fields are within the
refinery area, which is limited to personnel approved to enter the refinery, which
includes employees and contractors who have met the safety requirements for entry
into the refinery. Additionally, no land use change is anticipated from the current
industrial use; therefore, the surface soil SSL for each analyte was determined to be
the lowest value from the following sources:

e Table A-1, Industrial/Occupational Exposure; or
e Table A-1, Construction Worker Exposure.

The SSL for subsurface soils up to a depth of 10 feet was set to the Construction
Worker Exposure SSL.

RO Reject Fields Investigation-1Q2013 Interim.docx
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The SSL for subsurface soils at a depth of greater than 10 feet was set to the DAF-
20 SSL.

TPH DRO and ORO were compared to the screening level values for “unknown oil”
obtained from Table 6-2 of the Risk Assessment Guidance for Site Investigations and
Remediation (NMED, 2012a).

Soil screening levels are presented in Table 4 with soil analytical results.
3.2 Groundwater Screening Levels

Groundwater data collected during RO investigation activities were evaluated using
screening levels established for the facility-wide groundwater monitoring program.
Regulatory standards used to evaluate analytical results are based on the
presumption that the shallow groundwater might be used as a source of drinking
water. The screening level value used for each COC is the lower value of either the
New Mexico Water Quality Control Commission (WQCC) standards from 20.6.2.3103
New Mexico Administrative Code (NMAC) or the Maximum Contaminant Level (MCL)
from the National Primary Drinking Water Standards. For COCs where neither a
WQCC standard or MCL exists, the screening level value used is the NMED Tap
Water Standard listed in the updated Table A-1 (NMED, 2012b) of the Risk
Assessment Guidance for Site Investigations and Remediation (NMED, 2012a). For
TPH, the TPH Screening Guidelines for Potable Groundwater for unknown oil
included in Table 6-2 of the Risk Assessment Guidance for Site Investigations and
Remediation (NMED, 2012a) were used, as corrected by subsequent
correspondence from the NMED.

The Critical Groundwater Screening Level (CGWSL) for each COC. is provided in the
groundwater data summary table (Table 5).

RO Reject Fields Investigation-1Q2013 Interim.docx
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4. Analytical Results and Discussion

Soil and groundwater samples were collected during field activities according to the
Work Plan. As discussed previously, soil samples were collected at discrete depth
intervals at boring locations as shown on Figure 3. Following monitoring well
development activities, groundwater samples were collected from the six monitoring
wells installed within the investigation area and a sample of the RO discharge was
collected from the point of discharge, as required by the Discharge Permit (OCD
2012).

4.1 Soil Analytical Results

Soil samples collected at the boring locations were analyzed for site COCs and
percent moisture to delineate the extent of RO discharge seepage from the
discharge fields. Validated results from soil samples collected are included in
Table 4.

4.1.1 Laboratory Analytical Methods

As discussed previously, collected soil samples were analyzed for COCs in
accordance with the laboratory analytical methods referenced in Table 2.

4.1.2 Data Validation

ARCADIS performed data validation of soil and groundwater analytical results in
accordance with U.S. Environmental Protection Agency (USEPA) guidance (USEPA
1999; 2004). Validated soil analytical data are presented in Table 4. Laboratory
analytical results are attached in Appendix C, and the data validation reports are
included as Appendix D. Data qualifier flags have been appended to laboratory
results based on data evaluation and are presented in Table 4.

The overall assessment of analytical results indicates that the data are acceptable
and usable. The sample collected at 25 ft bgs from boring MW-115 was qualified as
non-detected at the reporting limit for fluoride due to method blank contamination;
however, no systemic field or laboratory QC issues were identified during validation,
thus all data are considered usable for the purpose intended.

RO Reject Fields Investigation-1Q2013 Interim.docx
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4.1.3 Results and Discussion

Concentrations of TPH, VOCs, and polycyclic aromatic hydrocarbons (PAHs) were
either not detected above laboratory reporting limits or were below screening levels
for all soil samples collected during well installation. Exceedances of screening levels
at the sampled locations are discussed by analytical group in detail in the following
subsections.

4.1.3.1 Total Metals

Concentrations of metals above SSLs were detected in subsurface samples
collected from all soil boring locations. Exceedances were primarily limited to arsenic
detections above the DAF 20 SSL; however, manganese was additionally detected in
a sample collected at boring location MW-119 above the construction worker SSLs.
Exceedances of SSLs observed for arsenic as follows:

e Arsenic was detected above the DAF 20 SSL of 0.262 milligrams per kilogram
(mg/kg) in subsurface samples at all soil boring locations. No exceedances of the
construction worker soil SSL (53 mg/kg) and/or the industrial/occupational SSL
(17.7 mg/kg) were observed in the surface or subsurface samples collected
during the investigation. The concentrations of arsenic detected above reporting
limits ranged from 0.526 mg/kg (MW-117; 25 ft bgs) to 7.29 mg/kg (MW-117; 15
ft bgs).

Concentrations of the remaining metals were not detected above the applicable
SSLs in subsurface soils. No exceedances of SSLs were observed for metals in
surface soil.

4.1.3.2 Anions

Concentrations of fluoride above the SSL were detected in subsurface samples
collected from boring locations MW-116, MW-118, MW-119, and RO-SB-1, as
follows:

e Fluoride was detected above the DAF 20 SSL (8.37 mg/kg) in samples collected
from MW-116 at 15 ft bgs, MW-118 at 15 ft bgs, MW-119 at 15 ft bgs, and RO-
SB-1 at 5, 10, 15, 20, and 25 ft bgs. Detected concentrations above the DAF 20
SSL ranged from 8.59 mg/kg (MW-118; 15 ft bgs) to 21.5 mg/kg (RO-SB-1; 10 ft
bgs). Exceedances at RO-SB-1 were greatest within the top 15 feet; however, no

RO Reject Fields Investigation-1Q2013 Interim.docx
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significant increasing or decreasing trend in concentrations is observed within the
interval above the SSL.

No SSLs are available for chloride and sulfate; however, these two compounds are
of interest to OCD. The concentrations of these two compounds were as follows:

e Chloride was detected above laboratory reporting limits in all samples collected
during the investigation. Concentrations of chloride ranged from 6.56 mg/kg (RO-
SB-1; 1 ft bgs) to 247 mg/kg (RO-SB-1; 5 ft bgs).

e Sulfate was detected above laboratory reporting limits in all samples collected
during the investigation. Concentrations of sulfate ranged from 204 mg/kg (RO-
SB-1; 1 ft bgs) to 10,700 mg/kg (MW-118; 5 ft bgs).

Concentrations of the remaining anions were not detected above SSLs. No
exceedances of SSLs were observed for anions in surface soil.

4.1.3.3 Radium

No SSLs have been developed for radium, which was present in soil samples, as
follows:

o Radium-226 was detected in samples collected at all soil boring locations.
Concentrations of radium-226 ranged from 0.5 picocuries per gram (pci/g; MW-
117; 5 ft bgs) to 1.9 pci/g (MW-114; 5 ft bgs).

o Radium-228 was detected in samples collected at all soil boring locations
Concentrations of radium-228 ranged from 0.75 pci/g (MW-115; 25 ft bgs) to 1.4
pci/g (MW-116; 10 ft bgs).

4.2 Groundwater Analytical Results

Groundwater samples collected were analyzed for site COCs to delineate the extent of
potential groundwater impacts underlying the RO discharge fields. Validated results
from groundwater samples collected are included in Table 5. In addition, the analytical
results for the sample of RO discharge water collected from the discharge point are
presented in Table 5 and are discussed below.

RO Reject Fields Investigation-1Q2013 Interim.docx
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4.2.1 Laboratory Analytical Methods

As discussed previously, collected samples were analyzed for COCs in accordance
with the laboratory analytical methods referenced in Table 2. The laboratory
analytical reports are included in electronic format in Appendix C.

4.2.2 Data Validation

Data validation results and a discussion of any data quality exceptions are included
in Appendix D. Data qualifier flags have been appended to laboratory results based
on data evaluation and are presented in Table 5.

The overall assessment of analytical results indicates that the data are acceptable
and usable. A portion of the data collected from monitoring wells MW-116, MW-118,
and MW-119 was qualified due to method blank contamination, expired hold times
(for nitrate samples only), and spiked analyte results that were outside QC limits. A
complete discussion of data validation is provided in Appendix D; however, no
systemic field or laboratory QC issues were identified during validation, thus all data
are considered usable for the purpose intended.

4.2.3 Results and Discussion

Concentrations of radium, TPH, VOCs, and SVOCs were either not detected above
laboratory reporting limits or were below screening levels for all samples collected in
the first quarter 2013 reporting period. Exceedances of screening levels at the
sampled locations are discussed by analytical group in detail in the following
subsections.

4.2.3.1 Total Metals

Concentrations of metals above CGWSLs were detected in samples collected from
monitoring wells MW-114, MW-115, MW-116, and MW-118. Exceedances of
CGWSLs were as follows:

e The reported concentration of arsenic (0.011 milligrams per liter [mg/L])
exceeded the CGWSL (0.01 mg/L) in the sample collected from monitoring well
MW-118. The concentrations of arsenic at all other monitoring locations were
below the CGWSL. The arsenic concentration in the RO discharge water was
also below the CGWSL.
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e The reported concentration of boron (0.865 mg/L) exceeded the CGWSL (0.75
mg/L) in the sample collected from monitoring well MW-115. The concentrations
of boron at all other monitoring locations were below the CGWSL. The boron
concentration in the RO discharge water was also below the CGWSL.

e The reported concentrations of manganese exceeded the CGWSL (0.2 mg/L) in
samples collected from monitoring wells MW-114 (1.51 mg/L) and MW-115
(0.255 mg/L). The concentrations of manganese at all other monitoring locations
were below the CGWSL. The manganese concentration in the RO discharge
water was also below the CGWSL.

e  The reported concentrations of uranium exceeded the CGWSL (0.03 mg/L) in
samples collected from monitoring wells MW-115 (0.0843 mg/L), MW-116
(0.0331 mg/L), and MW-118 (0.037 mg/L). The concentrations of uranium at all
other monitoring locations were below the CGWSL. The uranium concentration in
the RO discharge water was also below the CGWSL.

Concentrations of metals at monitoring wells MW-117 and MW-119 and in the
sample collected from the RO discharge point were either not detected above
laboratory reporting limits or were below the CGWSLs.

4.2.3.2 Anions

Concentrations of anions above CGWSLs were detected in all samples collected
during the monitoring event. Exceedances of CGWSLs observed for chloride,
fluoride, and sulfate are detailed below.

e The reported concentrations of chloride exceeded the CGWSL (250 mg/L) in
samples collected from monitoring wells MW-115, MW-116, and MW-118, with
the maximum concentration (422 mg/L) detected at MW-115. The concentrations
of chloride at all other monitoring locations were below the CGWSL. The chloride
concentration reported for the RO discharge water sample was the below the
chloride concentration in all of the monitoring well samples.

e The reported concentrations of fluoride exceeded the CGWSL (1.6 mg/L) in
samples collected from monitoring wells MW-114, MW-117, MW-118, MW-119,
and the RO discharge, with the maximum concentration (5.16 mg/L) detected at
MW-118. The concentrations of fluoride at all other monitoring locations were
below the CGWSL.
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The reported concentrations of sulfate exceeded the CGWSL (600 mg/L) in all
samples collected during the first quarter 2013 monitoring event. Concentrations
detected varied from 1690 mg/L (RO discharge) to 2790 mg/L (MW-115).
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5. Summary and Conclusions

Field activities conducted to support further delineation of soil and groundwater
beneath the RO reject water discharge fields included the installation of six
monitoring wells within the investigation area, installation of a background boring,
collection of 47 soil samples from seven locations at various depth intervals, and
collection of six groundwater samples from newly installed monitoring locations and
one grab sample from the RO discharge.

Review of field and validated laboratory analytical data indicates the following:

e Concentrations of organic constituents in soil were below reporting limits or
screening levels in all samples collected. Concentrations of organic constituents
in groundwater samples were below reporting limits or screening levels in all
samples collected. These results confirm that no impacts from hydrocarbons
have occurred as a result of discharge of the RO reject stream to the two fields.

e Concentrations of arsenic were detected above soil leachate screening levels in
all subsurface samples collected. However, the arsenic concentration in five of
the six wells was below the screening level and the concentration of arsenic
(0.011 mg/L) in the sixth well (MW-118) was only slightly above the screening
level of 0.01 mg/L. The concentration of arsenic in the RO discharge sample
was below the screening level.

e The reported concentrations of manganese were below the applicable screening
levels; however, the reported concentrations of manganese in wells MW-114 and
MW-115 were above the screening level. The concentration of manganese in the
RO discharge sample was below the screening level.

e The concentrations of boron and uranium in soil samples were all below the
screening levels; however, the concentrations of boron and uranium in the
groundwater sample from MW-115 were above the screening level. The
concentrations of uranium in the groundwater sample collected from MW-116
and MW-118 were also above the screening level. The concentrations of boron
and uranium in the RO discharge sample were below the screening levels.
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e There is no soil screening level for chloride, but chloride was present in all of the
soil samples collected. The reported concentrations of chloride in groundwater
exceeded the screening level in samples collected from monitoring wells MW-
115, MW-116, and MW-118. The concentration of chloride in the RO discharge
sample was below the screening level.

e Concentrations of fluoride in soil samples were detected above the soil leachate
screening level at locations MW-116, MW-118, MW-119, and RO-SB-1. The
reported concentrations of fluoride in groundwater samples collected from MW-
114, MW-117, MW-118, and MW-119 exceeded the screening level for fluoride.
The concentration of fluoride in the RO discharge sample was above the
screening level.

e There is no soil screening level for sulfate, but sulfate was present in all of the
soil samples collected. The reported concentrations of sulfate in groundwater
exceeded the screening level in all samples collected during the first quarter
monitoring event. The concentration of sulfate in the RO discharge sample was
above the screening level.

e There is no soil screening level for radium-226 or for radium-228, but both
compounds were present in all of the soil samples collected. Radium-226 and
radium-228 were present in three of the six groundwater samples at
concentrations below the screening level.

The initial sampling event has been completed. Three additional quarterly
groundwater sampling events will be performed in order to establish trends in
concentration and evaluate potential impacts due to historic discharge.

A thorough comparison of the data from the four quarterly monitoring events will be

presented in the final report along with an evaluation of potential impacts and
potential sources of any impacts identified.

RO Reject Fields Investigation-1Q2013 Interim.docx
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Table 1 - Well Construction Details
First Quarter 2013 Interim Report
Navajo Refining Company, Artesia Refinery, New Mexico

Drilling Borehole Screen Screen Screen Slot Filter Pack Bentonite Casing Casing

Well ID [Date Installed Method Depth Interval Material Size Depth Depth Diameter Material
(feet bgs) (feet bgs) (feet bgs) (feet bgs) (inches)
MW-114 2/5/2013 hollow-stem 35 20-35 slotted PVC 0.002 18-35 14-18 2 PVC
MW-115 2/5/2013 hollow-stem 25 10-25 slotted PVC 0.002 8-25 4-8 2 PVC
MW-116 2/5/2013 hollow-stem 25 10-25 slotted PVC 0.002 8-25 4-8 2 PVC
MW-117 2/5/2013 hollow-stem 25 10-25 slotted PVC 0.002 8-25 4-8 2 PVC
MW-118 2/5/2013 hollow-stem 25 10-25 slotted PVC 0.002 8-25 4-8 2 PVC
MW-119 2/5/2013 hollow-stem 25 10-25 slotted PVC 0.002 8-25 4-8 2 PVvC
Notes:

bgs = below ground surface

hollow-stem = hollow-stem auger
MW = monitoring well

RO Rejects Site Investigation Report
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Table 2 - Laboratory Analytical Methods for Soil and Groundwater Samples

First Quarter 2013 Interim Report

Navajo Refining Company, Artesia Refinery, New Mexico

Sample Matrix

Method

Analyte Group

Specific Compounds

Soil / Groundwater / RO
Reject Water

8015 Mod

Total Petroleum
Hydrocarbons

Gasoline Range Organics
Diesel Range Organics
Oil Range Organics

Soil / Groundwater / RO
Reject Water

6020 and 7470/7471

Metals (Dissolved Metals
for Groundwater and RO
Reject Water Samples)

Aluminum
Arsenic
Barium
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Uranium
Zinc

Soil / Groundwater / RO
Reject Water

8260

Volatile Organic
Compounds

Target Compound List to include specific
compounds listed in 20.6.2.7(WW),
20.6.2.3103.A, 20.6.2.3103.B, and
20.6.2.3103.C

Soil / Groundwater / RO
Reject Water

8270

Semivolatile Organic
Compounds

Target Compound List to include specific
compounds listed in 20.6.2.7(WW),
20.6.2.3103.A, 20.6.2.3103.B, and
20.6.2.3103.C

Soil / Groundwater / RO
Reject Water

9014

Cyanide

Cyanide

Soil / Groundwater / RO
Reject Water

300

Anions/Cations

Chloride
Fluoride
Sulfate
Nitrite/Nitrate

Soil / Groundwater / RO
Reject Water

903.1

Radioactive Parameters

Radioactivity (combined Radium-226
and Radium-228)

Soil

2540

Moisture

Percent Moisture

Soil / Groundwater / RO
Reject Water

2540C

Water Quality

Total Dissolved Solids

Soil / Groundwater / RO
Reject Water

Field instrument

Water Quality

pH

Note:
RO = reverse osmosis
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Table 3 - Well Purging and Water Quality Measurement Data

First Quarter 2013 Interim Report

Navajo Refining Company, Artesia Refinery, New Mexico

. Purge DTW Temperature | Conductivit H Turbidit
well Date Time Methgod (ft brp) F()°C) (Sim) ! (stdpunits) (NTU) !
MW-114 | 02/03/2013 11:15 Low Flow 8.61 18.88 4.14 6.49 37.8
MW-115 | 02/03/2013 12:15 Low Flow 7.49 16.83 4.53 6.83 59.0
MW-116 | 02/03/2013 13:05 Low Flow 9.93 14.03 4.88 6.69 75.2
MW-117 | 02/03/2013 9:40 Low Flow 7.08 18.85 4.29 6.36 62.0
MW-118 | 02/05/2013 14:15 Low Flow 3.74 16.11 4.93 6.72 26.8
MW-119 | 02/05/2013 13:05 Low Flow 6.63 9.42 4.00 6.87 144
Notes:

°C = degrees Celsius

DTW = depth-to-water

ft brp = feet below reference point
NTU = nephelometric turbidity units
S/m = Siemens per meter

std units = standard pH units

Low Flow = peristaltic pump with dedicated tubing, purged until parameters stabilized

RO Rejects Site Investigation Report

ARCADIS
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Table 4 - Summary of Soil Sampling Analytical Results

First Quarter 2013 Interim Report

Navajo Refining Company, Artesia Refinery, New Mexico

Boring Location (Depth)[  MW-114 (1) MW-114 (5) MW-114 (10) MW-114 (15) MW-114 (20) MW-114 (25)
Depth: 1 5 10 15 20 25
Date: 1/28/2013 1/28/2013 1/28/2013 1/28/2013 1/28/2013 1/28/2013
Industrial/ Construction
Occupational SSL | Worker SSL DAF 20 SSL
Analyte (mg/kQ) (mg/kQ) (mg/kq) Result [Qual| RL ]| Result | Qual | RL | Result |Qual| RL | Result [Qual| RL | Result | Qual [ RL | Result |Qual| RL
Moisture (%)
Percent Moisture | 179 | 10.01] 28 | 10.01] 252 | 10.01] 199 | [0.01] 27 | 0.01] 236 | 10.01
Metals (mg/kQg)
Aluminum 1.13E+06 4.07E+04 1.10E+06 13900 117 | 5490 117 | 8230 113 | 8150 99.8] 8460 120 | 10100 124
Arsenic 1.77E+01 5.30E+01 2.62E-01 4.67 0.58| 2.19 0.58 3.1 0.56] 3.48 05| 2.97 0.6 3.14 1.24
Barium 2.23E+05 4.35E+03 6.03E+03 115 0.58| 99.2 0.58 131 0.56] 50.7 0.5 191 0.6 27 0.62
Boron 2.27E+05 4.65E+04 4.80E+02 5.29 2.92] 5.78 J 5.84| 6.34 5.64| 7.64 4991 3.21 3 5.2 J [6.18
Cadmium 8.97E+02 2.77E+02 2.75E+01 0403 | J [(0.58]10.0884| J 0.58] 0.126 J [0.56] 0.149 J 0.5 ] 0.186 J 0.6 | 0.279 J [0.62
Calcium - - --- 58900 5840} 150000 5840] 141000 5640] 146000 49901120000 6000] 138000 6180
Chromium 1.70E+06 4.65E+05 1.97E+09 14.3 0.58] 5.44 1.17] 7.76 1.13] 9.03 1 3.77 0.6 11.2 1.24
Cobalt - - --- 491 0.58] 1.3 0.58| 2.14 0.56] 2.92 05| 2.65 0.6 4.08 1.24
Copper 4. 54E+04 1.24E+04 1.03E+03 26.4 0.58| 1.67 0.58] 2.82 0.56| 3.34 05| 3.97 0.6 3.57 1.24
Iron 7.95E+05 2.17E+05 1.29E+04 9110 58.4] 3330 58.4] 4890 56.4] 5630 49.9] 5630 60 9390 124
Lead 8.00E+02 8.00E+02 37.3 0.58| 2.59 0.58] 3.86 0.56] 4.96 05| 4.37 0.6 6.42 0.62
Manganese 2.67E+04 4.40E+02 1.14E+03 192 0.58] 45.8 0.58 78 0.56 129 0.5 137 0.6 125 1.24
Mercury 7.36E+01 1.36E+01 6.54E-01 0.0199 0 U 0 |0.00371( J 0 |0.00127( J 0 U 0 ]0.00738 0
Molybdenum 5.68E+03 1.55E+03 7.40E+01 0.58 J [0.58] 0.273 J 0.58] 0.406 J [0.56] 0.808 0.5 ] 0.594 J 0.6 | 0.592 J [0.62
Nickel 2.25E+04 6.19E+03 9.53E+02 10.7 0.58] 3.16 0.58| 4.48 0.56| 6.38 05] 571 0.6 5.62 1.24
Potassium - - --- 3520 58.4] 1060 58.4] 1650 56.4| 1240 49.9] 1610 60 1660 61.8
Selenium 5.68E+03 1.55E+03 1.93E+01 1.12 0.58] 0.307 J 0.58] 0.64 0.56] 0.537 0.5 | 0.453 J 0.6 U |1.24
Silver 5.68E+03 1.55E+03 3.13E+01 U |0.58 U ]0.58 U | 0.56 U 0.5 U 0.6 U |0.62
Sodium --- --- --- 157 58.4] 110 58.4 136 56.4 113 49.9] 108 60 181 124
Uranium 3.41E+03 9.29E+02 9.86E+02 U [0.58 U |[0.58 U | 0.56 U |05 U 0.6 U |0.62
Zinc 3.41E+05 9.29E+04 1.36E+04 40 0.58] 9.61 0.58] 149 0.56] 16.1 05 ] 18.2 0.6 23 1.24
Anions (mg/kqg)
Chloride --- --- --- 21 6.06] 24.9 6.93] 20.6 6.56] 27.8 6.22] 24.6 6.78] 19.8 6.52
Fluoride (F-, Anion) 4.54E+04 1.24E+04 8.37E+00 11.1 1.21) 7.73 1.39] 5.02 1.31] 7.12 1.24] 4.19 1.36] 4.63 1.3
Nitrate-N 1.82E+06 4.96E+05 3.35E+02 U [1.21 U [1.39 U 131 U [1.24 U |1.36 U 1.3
Nitrite 1.14E+05 3.10E+04 2.09E+01 U [1.21 U [1.39 U |1.31 U [1.24 U |1.36 U 1.3
Sulfate --- --- 1120 6.06] 796 6.93] 6970 65.6] 1270 6.22] 320 6.78 390 6.52
Cyanide 6.81E+02 1.86E+02 4.41E+00 U 241 U |2.66 U | 246 U (229 U 2.5 U | 249
Radium (pci/g)
Radium-226 - - --- 1.83 G [0.65] 1.9 G [0.38] 1.13 G [041 0.9 LT,G|0.43] 094 |[LT,G|0.46 0.8 LT,G| 0.45
Radium-228 uGlo99] 1.12 [eNQ[ 1 U.G|0.66 uGlo.89] 1.06 [GNQl0.77 uGlo0.73

Page 1 of 19



Table 4 - Summary of Soil Sampling Analytical Results

First Quarter 2013 Interim Report

Navajo Refining Company, Artesia Refinery, New Mexico

Boring Location (Depth)[ MW-114 (1) MW-114 (5) MW-114 (10) MW-114 (15) MW-114 (20) MW-114 (25)
Depth: 1 5 10 15 20 25
Date: 1/28/2013 1/28/2013 1/28/2013 1/28/2013 1/28/2013 1/28/2013
Industrial/ Construction
Occupational SSL | Worker SSL DAF 20 SSL
Analyte (mg/ﬁ;) (mg/ﬁ;) (mg&]) Result [Qual| RL ]| Result | Qual | RL | Result |Qual| RL | Result [Qual| RL | Result | Qual [ RL | Result |Qual| RL
TPH (mg/kg)
Gasoline Range Organics U |0.06] NA NA NA NA NA
Diesel Range Organics 1.00E+03 u | 21 NA NA NA NA NA
Motor Oil Range Organics 1.00E+03 0.83 J | 41 NA NA NA NA NA
VOCs (mg/kQ)
1,1,1-Trichloroethane 7.89E+04 1.48E+04 5.82E+01 U [0.01] NA NA NA NA NA
1,1,2,2-Tetrachloroethane 4.35E+01 2.21E+02 4.26E-03 U [0.01] NA NA NA NA NA
1,1,2-Trichloroethane 1.33E+01 4.72E+02 2.23E-03 U [0.01] NA NA NA NA NA
1,1-Dichloroethane 3.59E+02 1.70E+03 1.20E-01 U [0.01] NA NA NA NA NA
1,1-Dichloroethene 2.29E+03 4,32E+02 2.32E+00 U [0.01] NA NA NA NA NA
1,2-Dibromoethane 3.22E+00 1.60E+01 3.08E-04 U [0.01] NA NA NA NA NA
1,2-Dichloroethane 4.35E+01 5.87E+01 7.11E-03 U [0.01] NA NA NA NA NA
Benzene 8.47E+01 1.38E+02 3.45E-02 U [0.01] NA NA NA NA NA
Carbon Tetrachloride 5.98E+01 2.26E+02 3.21E-02 U [0.01] NA NA NA NA NA
Chloroform 3.27E+01 1.54E+02 9.18E-03 U [0.01] NA NA NA NA NA
Dichloromethane 4.70E+03 1.12E+03 8.24E-01 0.0032 J [0.01] NA NA NA NA NA
Ethylbenzene 3.78E+02 1.83E+03 2.60E-01 U [0.01] NA NA NA NA NA
Tetrachloroethene 3.66E+01 2.12E+02 8.61E-03 U |0.01] NA NA NA NA NA
Toluene 5.77E+04 1.34E+04 2.53E+01 U [0.01] NA NA NA NA NA
Total Xylenes 3.98E+03 7.43E+02 3.13E+00 U [0.02] NA NA NA NA NA
Trichloroethene 4.13E+01 7.68E+00 2.11E-02 U [0.01] NA NA NA NA NA
Vinyl Chloride 2.61E+01 1.49E+02 1.08E-03 U 0 NA NA NA NA NA
PAHs (mg/kg)
1-Methylnaphthalene U |0.01] NA NA NA NA NA
2-Methylnaphthalene U |0.01] NA NA NA NA NA
Benzo(a)Pyrene 2.34E+00 2.13E+01 5.20E-01 U [0.01] NA NA NA NA NA
Naphthalene 2.41E+02 1.58E+02 7.13E-02 U [0.01] NA NA NA NA NA
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Table 4 - Summary of Soil Sampling Analytical Results
First Quarter 2013 Interim Report
Navajo Refining Company, Artesia Refinery, New Mexico

Boring Location (Depth) MW-114 (29) MW-114 (30) MW-114 (35) MW -115 (1) MW- 115 (5)
Depth: 29 30 35 1 5
Date: 1/28/2013 1/28/2013 1/28/2013 1/29/2013 1/29/2013
Industrial/ Construction
Occupational SSL | Worker SSL DAF 20 SSL
Analyte (mg/kQ) (mg/kQ) (mg/kq) Result | Qual RL Result | Qual | RL |Result| Qual RL Result [ Qual RL Result | Qual | RL
Moisture (%)
Percent Moisture [ NA | | | 27.4 | 1 0.01] 17.5 | | 0.01 19 | | 001 | 269 | 10.01]
Metals (mg/kQg)
Aluminum 1.13E+06 4.07E+04 1.10E+06 NA 11100 118 | 8660 88.4 13800 118 13200 120
Arsenic 1.77E+01 5.30E+01 2.62E-01 NA 1.13 J 1.18] 1.09 0.442 3.6 0.591 2.42 0.6
Barium 2.23E+05 4.35E+03 6.03E+03 NA 111 0.59] 75.2 0.442 147 0.591 79.7 0.6
Boron 2.27E+05 4.65E+04 4.80E+02 NA 3.95 J 5.921 2.39 2.21 6.45 2.95 9.03 5.99
Cadmium 8.97E+02 2.77E+02 2.75E+01 NA 0.183 J 0.5910.129 J 0.442 0.39 J 0.591 0.257 J 0.6
Calcium - - --- NA 146000 5920] 50400 4420 | 64700 5910 90500 5990
Chromium 1.70E+06 4.65E+05 1.97E+09 NA 114 1.18] 7.82 0.442 12.8 0.591 13 0.6
Cobalt - - --- NA 3.6 1.18] 2.38 0.442 4.78 0.591 4.55 0.6
Copper 4.54E+04 1.24E+04 1.03E+03 NA 5.59 1.18] 2.71 0.442 11.4 0.591 7.86 0.6
Iron 7.95E+05 2.17E+05 1.29E+04 NA 8870 118 | 5410 44.2 9060 59.1 8880 59.9
Lead 8.00E+02 8.00E+02 NA 5.54 0.59] 4.82 0.442 23.7 0.591 8.22 0.6
Manganese 2.67E+04 4.40E+02 1.14E+03 NA 217 59.2] 88.1 0.442 357 59.1 211 0.6
Mercury 7.36E+01 1.36E+01 6.54E-01 NA U 0 U 0.0041 ] 0.0182 0.0044 | 0.00569 0
Molybdenum 5.68E+03 1.55E+03 7.40E+01 NA 0.289 J 0.59]0.187 J 0.442 | 0.742 0.591 0.68 0.6
Nickel 2.25E+04 6.19E+03 9.53E+02 NA 6.9 1.18] 5.19 0.442 9.67 0.591 8.77 0.6
Potassium - - --- NA 1840 59.2] 1860 44.2 3360 59.1 2630 59.9
Selenium 5.68E+03 1.55E+03 1.93E+01 NA U 1.18] 0.258 J 0.442 | 0.949 0.591 0.843 0.6
Silver 5.68E+03 1.55E+03 3.13E+01 NA U 0.59 U 0.442 U 0.591 U 0.6
Sodium - - --- NA 208 118 | 125 44.2 327 59.1 216 59.9
Uranium 3.41E+03 9.29E+02 9.86E+02 NA U 0.59 U 0.442 U 0.591 0.856 0.6
Zinc 3.41E+05 9.29E+04 1.36E+04 NA 23.4 1.18] 144 0.442 33.8 0.591 314 0.6
Anions (mg/kg)
Chloride --- --- --- NA 20.8 6.87] 19.6 6.01 58.8 6.14 51.5 6.79
Fluoride (F-, Anion) 4.54E+04 1.24E+04 8.37E+00 NA 2.25 1.37] 3.2 1.2 5.2 1.23 5.92 1.36
Nitrate-N 1.82E+06 4 .96E+05 3.35E+02 NA U 1.37 U 1.2 U 1.23 U 1.36
Nitrite 1.14E+05 3.10E+04 2.09E+01 NA U 1.37 U 1.2 U 1.23 U 1.36
Sulfate --- --- --- NA 338 6.87] 259 6.01 1160 6.14 1070 6.79
Cyanide 6.81E+02 1.86E+02 4.41E+00 NA U 2.7 U 2.18 U 2.3 U 2.71
Radium (pci/g)
Radium-226 - - --- NA 0.73 |LT,G,T110.38] 0.82 | LT,G 0.5 1.62 G 0.6 1.29 G 041
Radium-228 NA 0.86 [LTGT1[057] 099 [LTGeTi] 088 | 125 |gTi| 083 | 078 [LT.GTI 07
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Table 4 - Summary of Soil Sampling Analytical Results
First Quarter 2013 Interim Report
Navajo Refining Company, Artesia Refinery, New Mexico

Boring Location (Depth) MW-114 (29) MW-114 (30) MW-114 (35) MW -115 (1) MW- 115 (5)
Depth: 29 30 35 1 5
Date: 1/28/2013 1/28/2013 1/28/2013 1/29/2013 1/29/2013
Industrial/ Construction
Occupational SSL | Worker SSL DAF 20 SSL
Analyte (mg/ﬁ;) (mg/ﬁ;) (mg&]) Result | Qual RL Result | Qual | RL |Result| Qual RL Result [ Qual RL Result | Qual | RL

TPH (ma/kq)

Gasoline Range Organics NA NA U 0.061 U 0.062 NA

Diesel Range Organics 1.00E+03 NA NA U 2.1 U 2.1 NA

Motor Oil Range Organics 1.00E+03 NA NA 0.63 J 0.63 1.4 J 1.4 NA
VOCs (mg/kQ)

1,1,1-Trichloroethane 7.89E+04 1.48E+04 5.82E+01 U 0.005 NA U 0.0061 U | 0.0062 NA

1,1,2,2-Tetrachloroethane 4.35E+01 2.21E+02 4.26E-03 U 0.005 NA U 0.0061 U | 0.0062 NA

1,1,2-Trichloroethane 1.33E+01 4, 72E+02 2.23E-03 U 0.005 NA U 0.0061 U | 0.0062 NA

1,1-Dichloroethane 3.59E+02 1.70E+03 1.20E-01 U 0.005 NA U 0.0061 U | 0.0062 NA

1,1-Dichloroethene 2.29E+03 4.32E+02 2.32E+00 U 0.005 NA U 0.0061 U | 0.0062 NA

1,2-Dibromoethane 3.22E+00 1.60E+01 3.08E-04 U | 0.005 NA U 0.0061 U | 0.0062 NA

1,2-Dichloroethane 4.35E+01 5.87E+01 7.11E-03 U | 0.005 NA U 0.0061 U | 0.0062 NA

Benzene 8.47E+01 1.38E+02 3.45E-02 U [ 0.005 NA U 0.0061 U | 0.0062 NA

Carbon Tetrachloride 5.98E+01 2.26E+02 3.21E-02 U 0.005 NA U 0.0061 U | 0.0062 NA

Chloroform 3.27E+01 1.54E+02 9.18E-03 U | 0.005 NA U 0.0061 U | 0.0062 NA

Dichloromethane 4.70E+03 1.12E+03 8.24E-01 0.003| J | 0.0025] NA 0.004 J 0.0038 U | 0.012 NA

Ethylbenzene 3.78E+02 1.83E+03 2.60E-01 U | 0.005 NA U 0.0061 U | 0.0062 NA

Tetrachloroethene 3.66E+01 2.12E+02 8.61E-03 U 0.005 NA U 0.0061 U | 0.0062 NA

Toluene 5.77E+04 1.34E+04 2.53E+01 U | 0.005 NA U 0.0061 U | 0.0062 NA

Total Xylenes 3.98E+03 7.43E+02 3.13E+00 U | 0.015 NA U 0.018 U | 0.019 NA

Trichloroethene 4.13E+01 7.68E+00 2.11E-02 U | 0.005 NA U 0.0061 U | 0.0062 NA

Vinyl Chloride 2.61E+01 1.49E+02 1.08E-03 U [ 0.002 NA U 0.0024 U | 0.0025 NA
PAHs (mg/kg)

1-Methylnaphthalene NA NA U 0.008 U | 0.0081 NA

2-Methylnaphthalene NA NA U 0.008 U | 0.0081 NA

Benzo(a)Pyrene 2.34E+00 2.13E+01 5.20E-01 NA NA U 0.008 U | 0.0081 NA

Naphthalene 2.41E+02 1.58E+02 7.13E-02 NA NA U 0.008 U | 0.0081 NA
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Table 4 - Summary of Soil Sampling Analytical Results

First Quarter 2013 Interim Report

Navajo Refining Company, Artesia Refinery, New Mexico

Boring Location (Depth)[ MW- 115 (10) MW- 115 (15) MW -115 (20) MW-115 (25) MW-116 (1) MW-116 (5)
Depth: 10 15 20 25 1 5
Date: 1/29/2013 1/29/2013 1/29/2013 1/29/2013 1/29/2013 1/29/2013
Industrial/ Construction
Occupational SSL | Worker SSL DAF 20 SSL
Analyte (mg/kQ) (mg/kQ) (mg/kq) Result [ Qual | RL | Result |Qual| RL | Result | Qual | RL ]| Result |Qual RL Result [ Qual RL Result | Qual| RL
Moisture (%)
Percent Moisture | 199 | [0.01] 16.3 | [0.01] 189 | 10.01] 209 | | 0.01 | 179 | | 0.01 16.1 | [ 0.01
Metals (mg/kQg)
Aluminum 1.13E+06 4.07E+04 1.10E+06 12100 117 ] 4980 110 | 10300 115] 5210 112 14600 82.6 9770 76.4
Arsenic 1.77E+01 5.30E+01 2.62E-01 2.9 0.59] 0.893 0.55] 2.53 0.57| 1.05 0.558 4.38 0.413 3.65 0.38
Barium 2.23E+05 4.35E+03 6.03E+03 120 0.59] 458 5491 179 0.57 68 0.558 130 0.413 155 38.2
Boron 2.27E+05 4.65E+04 4.80E+02 6.04 2941 3.78 J [5.49] 4.85 J 5.73 U 13.9 7.77 4.13 7.48 3.82
Cadmium 8.97E+02 2.77E+02 2.75E+01 0.449 J 0.59] 0.117 J [0.55] 0.251 J 0.57] 0.173 J 0.558 | 0.407 J 0.413 0.156 J [0.38
Calcium --- --- --- 63400 5870] 157000 5490]161000 5730} 219000 5580 | 60800 4130 | 122000 3820
Chromium 1.70E+06 4.65E+05 1.97E+09 14.3 0.59] 5.84 1.1] 9.21 1.15] 5.52 2.79 14 0.413 8.46 0.38
Cobalt --- --- --- 4.7 0.59] 1.62 0.55] 3.7 0.57] 1.33 0.558 5.52 0.413 2.94 0.38
Copper 4.54E+04 1.24E+04 1.03E+03 155 0.59] 1.31 0.55] 3.3 0.57] 1.19 0.558 11.1 0.413 4.05 0.38
Iron 7.95E+05 2.17E+05 1.29E+04 8210 58.7] 3200 5491 7710 57.3] 2980 55.8 10100 41.3 6240 38.2
Lead 8.00E+02 8.00E+02 44.9 0.59] 3.28 0.55] 7.03 0.57] 3.73 0.558 14.7 0.413 4.47 0.38
Manganese 2.67E+04 4.40E+02 1.14E+03 175 0.59] 629 0.55] 132 0.57 48 0.558 375 41.3 163 38.2
Mercury 7.36E+01 1.36E+01 6.54E-01 0.0146 0 U 0 U 0 U | 0.0045 | 0.0081 0.0035 | 0.00677 0
Molybdenum 5.68E+03 1.55E+03 7.40E+01 0.614 0.59 U |[0.55] 0.228 J 0.57 U 0.558 | 0.585 0.413 0.485 0.38
Nickel 2.25E+04 6.19E+03 9.53E+02 9.68 0.59] 3.12 0.55] 6.69 0.57] 2.74 0.558 11.6 0.413 6.19 0.38
Potassium --- --- --- 3490 58.7] 860 54,91 1690 57.3] 773 55.8 3770 82.6 2130 38.2
Selenium 5.68E+03 1.55E+03 1.93E+01 1.2 0.59] 0.348 J [0.55] 0.699 0.57] 0428 | J 0.558 0.95 0.413 0.485 0.38
Silver 5.68E+03 1.55E+03 3.13E+01 0.11 J 0.59 U (0.55 U 0.57 U 0.558 U 0.413 U (0.38
Sodium --- --- --- 288 58.7] 122 549] 186 57.3] 129 55.8 135 82.6 156 38.2
Uranium 3.41E+03 9.29E+02 9.86E+02 U [0.59 U [(0.55 U 0.57 U 0.558 U 0.413 0.523 0.38
Zinc 3.41E+05 9.29E+04 1.36E+04 37.9 0.59] 8.52 0.55] 20.5 0.57] 8.99 0.558 37.3 0.413 19 0.38
Anions (mg/kg)
Chloride --- --- --- 55 6.17| 49.1 5.93] 51.6 6.15| 50.4 6.2 22.2 4.99 29.8 4.96
Fluoride (F-, Anion) 4.54E+04 1.24E+04 8.37E+00 7.73 1.23] 3.85 1.19] 5.04 1.23 0 uB 3.55 14.7 0.999 4.51 0.99
Nitrate-N 1.82E+06 4 .96E+05 3.35E+02 U |1.23 U [1.19 U 1.23 U 1.24 2.63 0.999 U ]0.99
Nitrite 1.14E+05 3.10E+04 2.09E+01 U |1.23 U [1.19 U 1.23 U 1.24 U 0.999 U ]0.99
Sulfate --- --- --- 722 6.17| 383 5.93] 463 6.15| 326 6.2 330 4.99 234 4.96
Cyanide 6.81E+02 1.86E+02 4.41E+00 U (243 U 2.3 U 2.3 U 2.52 U 1.94 U 1.8
Radium (pci/g)
Radium-226 --- --- o 1.39 G |0.64] 057 |LT,G[0.47] 0.58 [LT,G,Tl]0.49 UG|[ 0.51 1.87 G 0.53 0.86 |LT,G[0.51
Radium-228 1.03 [GNOJ[0.91 u.Gl0.63 UG Josgi] 075 [NO| 068 | 12 [GTI] 064 uGlos
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Table 4 - Summary of Soil Sampling Analytical Results

First Quarter 2013 Interim Report

Navajo Refining Company, Artesia Refinery, New Mexico

Boring Location (Depth)[  MW- 115 (10) MW- 115 (15) MW -115 (20) MW-115 (25) MW-116 (1) MW-116 (5)
Depth: 10 15 20 25 1 5
Date: 1/29/2013 1/29/2013 1/29/2013 1/29/2013 1/29/2013 1/29/2013
Industrial/ Construction
Occupational SSL | Worker SSL DAF 20 SSL
Analyte (mg/ﬁ;) (mg/ﬁ;) (mg&]) Result [ Qual | RL | Result |Qual| RL | Result | Qual | RL ]| Result |Qual RL Result [ Qual RL Result | Qual| RL
TPH (ma/kq)
Gasoline Range Organics NA NA NA U 0.063 U 0.05 NA
Diesel Range Organics 1.00E+03 NA NA NA U 2.1 0.53 J 0.53 NA
Motor Oil Range Organics 1.00E+03 NA NA NA 0.77 J 0.77 4.7 4.7 NA
VOCs (mg/kQ)
1,1,1-Trichloroethane 7.89E+04 1.48E+04 5.82E+01 NA NA NA U | 0.0063 U 0.005 NA
1,1,2,2-Tetrachloroethane 4.35E+01 2.21E+02 4.26E-03 NA NA NA U | 0.0063 U 0.005 NA
1,1,2-Trichloroethane 1.33E+01 4, 72E+02 2.23E-03 NA NA NA U | 0.0063 U 0.005 NA
1,1-Dichloroethane 3.59E+02 1.70E+03 1.20E-01 NA NA NA U | 0.0063 U 0.005 NA
1,1-Dichloroethene 2.29E+03 4.32E+02 2.32E+00 NA NA NA U | 0.0063 U | 0.005 NA
1,2-Dibromoethane 3.22E+00 1.60E+01 3.08E-04 NA NA NA U | 0.0063 U | 0.005 NA
1,2-Dichloroethane 4.35E+01 5.87E+01 7.11E-03 NA NA NA U | 0.0063 U | 0.005 NA
Benzene 8.47E+01 1.38E+02 3.45E-02 NA NA NA U | 0.0063 U | 0.005 NA
Carbon Tetrachloride 5.98E+01 2.26E+02 3.21E-02 NA NA NA U | 0.0063 U 0.005 NA
Chloroform 3.27E+01 1.54E+02 9.18E-03 NA NA NA U | 0.0063 U | 0.005 NA
Dichloromethane 4.70E+03 1.12E+03 8.24E-01 NA NA NA U | 0.013 U 0.01 NA
Ethylbenzene 3.78E+02 1.83E+03 2.60E-01 NA NA NA U | 0.0063 U | 0.005 NA
Tetrachloroethene 3.66E+01 2.12E+02 8.61E-03 NA NA NA U | 0.0063 U 0.005 NA
Toluene 5.77E+04 1.34E+04 2.53E+01 NA NA NA U | 0.0063 U | 0.005 NA
Total Xylenes 3.98E+03 7.43E+02 3.13E+00 NA NA NA U | 0.019 U | 0.015 NA
Trichloroethene 4.13E+01 7.68E+00 2.11E-02 NA NA NA U | 0.0063 U | 0.005 NA
Vinyl Chloride 2.61E+01 1.49E+02 1.08E-03 NA NA NA U | 0.0025 U | 0.002 NA
PAHs (mg/kg)
1-Methylnaphthalene NA NA NA U | 0.0083 U | 0.0066 NA
2-Methylnaphthalene NA NA NA U | 0.0083 U | 0.0066 NA
Benzo(a)Pyrene 2.34E+00 2.13E+01 5.20E-01 NA NA NA U | 0.0083 U | 0.0066 NA
Naphthalene 2.41E+02 1.58E+02 7.13E-02 NA NA NA U | 0.0083 U | 0.0066 NA
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Table 4 - Summary of Soil Sampling Analytical Results
First Quarter 2013 Interim Report
Navajo Refining Company, Artesia Refinery, New Mexico

Boring Location (Depth) MW-116 (10) MW-116 (15) MW-116 (20) MW-116 (25) MW-117 (1) MW-117 (5)
Depth: 10 15 20 25 1 5
Date: 1/30/2013 1/30/2013 1/30/2013 1/30/2013 1/31/2013 1/31/2013
Industrial/ Construction
Occupational SSL | Worker SSL DAF 20 SSL
Analyte (mg/kQ) (mg/kQ) (mg/kq) Result | Qual| RL Result |[Qual| RL | Result [Qual| RL Result | Qual RL Result |Qual RL Result [ Qual | RL
Moisture (%)
Percent Moisture 16.4 | [0.01] 153 | [0.01] 192 | 10.01] 232 | | _0.01 225 | | 001 | 19 | 10.01}
Metals (mg/kQg)
Aluminum 1.13E+06 4.07E+04 1.10E+06 7550 86.4 3970 89.6] 8370 92 7960 81.8 15200 127 5020 119
Arsenic 1.77E+01 5.30E+01 2.62E-01 2.48 0.43 2.83 0.45] 6.28 0.46 3.22 0.409 4.74 0.634 14 0.59
Barium 2.23E+05 4.35E+03 6.03E+03 43.5 0.43 19 0.45] 199 0.46 181 40.9 182 0.634 62.2 0.59
Boron 2.27E+05 4.65E+04 4.80E+02 9.23 J |[10.8 6.99 J [11.2] 4.74 4.6 7.57 4.09 8.67 6.34 7.89 5.93
Cadmium 8.97E+02 2.77E+02 2.75E+01 0.114 J [043] 0.102 J [0.45] 0.283 J |0.46] 0.205 J 0.409 0.374 J 0.634 | 0.133 J 10.59
Calcium --- --- --- 166000 4320] 216000 4480] 104000 4600] 76500 4090 83700 6340 |151000 5930
Chromium 1.70E+06 4.65E+05 1.97E+09 6.73 0.43 3.86 0.45] 7.41 0.46 6.81 0.409 154 0.634 7.26 0.59
Cobalt --- --- --- 2.58 0.43 2.7 0.45] 2.95 0.46 2.49 0.409 5.45 0.634 1.54 0.59
Copper 4.54E+04 1.24E+04 1.03E+03 2.97 0.43 2.53 0.45] 4.92 0.46 4.45 0.409 9.7 0.634 2.51 0.59
Iron 7.95E+05 2.17E+05 1.29E+04 4720 43.2 2880 448 7120 46 5710 40.9 10800 63.4 3570 59.3
Lead 8.00E+02 8.00E+02 3.63 0.43 2.03 0.45] 7.08 0.46 5.57 0.409 11.9 0.634 2.9 0.59
Manganese 2.67E+04 4.40E+02 1.14E+03 139 0.43 351 44.8 251 46 169 40.9 410 63.4 105 0.59
Mercury 7.36E+01 1.36E+01 6.54E-01 0.00774 0 ]0.000647| J 0 ]10.00829 0 ]0.000757| J 0.0034 | 0.00702 0.0046 0 U 0
Molybdenum 5.68E+03 1.55E+03 7.40E+01 0.331 J 10.43] 0.645 0.45] 0.837 0.46| 0.381 J 0.409 1.01 0.634 | 0.457 J ]10.59
Nickel 2.25E+04 6.19E+03 9.53E+02 4.51 0.43 5.57 0.45] 7.79 0.46 6.75 0.409 11.4 0.634 3.48 0.59
Potassium --- --- --- 1620 43.2 956 4481 1280 46 1700 40.9 3310 63.4 1110 59.3
Selenium 5.68E+03 1.55E+03 1.93E+01 0.353 J 10.43] 0.252 J 10.45] 0.512 0.46| 0.433 0.409 0.98 0.634 | 0.415 J ]10.59
Silver 5.68E+03 1.55E+03 3.13E+01 U (043 U (045 U |0.46 U 0.409 U 0.634 U [0.59
Sodium --- --- --- 121 43.2 108 44.8 142 46 120 40.9 332 127 164 119
Uranium 3.41E+03 9.29E+02 9.86E+02 0.45 0.43 U (045 U |0.46 U 0.409 U 0.634 U [0.59
Zinc 3.41E+05 9.29E+04 1.36E+04 14.2 0.43 7.87 0.45 19.8 0.46 17.8 0.409 38.7 0.634 11.6 0.59
Anions (mg/kg)
Chloride --- --- --- 8.03 4.98 31.6 492] 33.3 4.99 47.6 5 81.1 6.38 37.5 6.07
Fluoride (F-, Anion) 4.54E+04 1.24E+04 8.37E+00 5.76 1 8.7 0.98] 3.92 1 1.91 1 15.4 1.28 8.01 1.21
Nitrate-N 1.82E+06 4 .96E+05 3.35E+02 0.896 J 1 U ]0.98 U 1 U 1 0.804 J 1.28 U |1.21
Nitrite 1.14E+05 3.10E+04 2.09E+01 U 1 U (0.98 U 1 U 1 U 1.28 U |1.21
Sulfate --- --- --- 82.1 4.98 891 4.92 310 4.99 254 5 777 6.38 3960 60.7
Cyanide 6.81E+02 1.86E+02 4.41E+00 U |1.96 U ]1.82 U [1.96 U 1.9 U 2.52 U 2.2
Radium (pci/g)
Radium-226 --- --- --- 1.75 G [0.61 0.66 LT,G|0.46] 0.94 |LT,G| 0.5 0.78 LT,G| 0.37 1.55 G 0.57 0.5 |[LT,TI]0.46
Radium-228 1.4 [m3.G[1.05 uGloz7s] 1.06 [GTI| 06 UG]| 0.85 UG| 093 uU_[o0.82]
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Table 4 - Summary of Soil Sampling Analytical Results
First Quarter 2013 Interim Report
Navajo Refining Company, Artesia Refinery, New Mexico

Boring Location (Depth) MW-116 (10) MW-116 (15) MW-116 (20) MW-116 (25) MW-117 (1) MW-117 (5)
Depth: 10 15 20 25 1 5
Date: 1/30/2013 1/30/2013 1/30/2013 1/30/2013 1/31/2013 1/31/2013
Industrial/ Construction
Occupational SSL | Worker SSL DAF 20 SSL
Analyte (mg/ﬁ;) (mg/ﬁ;) (mg&]) Result | Qual| RL Result |[Qual| RL | Result [Qual| RL Result | Qual RL Result |Qual RL Result [ Qual | RL
TPH (ma/kq)
Gasoline Range Organics NA NA NA U 0.05 U 0.065 NA
Diesel Range Organics 1.00E+03 NA NA NA U 1.7 U 2.2 NA
Motor Oil Range Organics 1.00E+03 NA NA NA U 3.4 U 4.4 NA
VOCs (mg/kQ)
1,1,1-Trichloroethane 7.89E+04 1.48E+04 5.82E+01 NA NA NA U 0.005 U | 0.0065 NA
1,1,2,2-Tetrachloroethane 4.35E+01 2.21E+02 4.26E-03 NA NA NA U 0.005 U | 0.0065 NA
1,1,2-Trichloroethane 1.33E+01 4, 72E+02 2.23E-03 NA NA NA U 0.005 U | 0.0065 NA
1,1-Dichloroethane 3.59E+02 1.70E+03 1.20E-01 NA NA NA U 0.005 U | 0.0065 NA
1,1-Dichloroethene 2.29E+03 4.32E+02 2.32E+00 NA NA NA U 0.005 U | 0.0065 NA
1,2-Dibromoethane 3.22E+00 1.60E+01 3.08E-04 NA NA NA U 0.005 U | 0.0065 NA
1,2-Dichloroethane 4.35E+01 5.87E+01 7.11E-03 NA NA NA U 0.005 U | 0.0065 NA
Benzene 8.47E+01 1.38E+02 3.45E-02 NA NA NA U 0.005 U | 0.0065 NA
Carbon Tetrachloride 5.98E+01 2.26E+02 3.21E-02 NA NA NA U 0.005 U | 0.0065 NA
Chloroform 3.27E+01 1.54E+02 9.18E-03 NA NA NA U 0.005 U | 0.0065 NA
Dichloromethane 4.70E+03 1.12E+03 8.24E-01 NA NA NA U 0.01 | 0.0086 | J | 0.0086 NA
Ethylbenzene 3.78E+02 1.83E+03 2.60E-01 NA NA NA U 0.005 U | 0.0065 NA
Tetrachloroethene 3.66E+01 2.12E+02 8.61E-03 NA NA NA U 0.005 U | 0.0065 NA
Toluene 5.77E+04 1.34E+04 2.53E+01 NA NA NA U 0.005 U | 0.0065 NA
Total Xylenes 3.98E+03 7.43E+02 3.13E+00 NA NA NA U 0.015 U | 0.019 NA
Trichloroethene 4.13E+01 7.68E+00 2.11E-02 NA NA NA U 0.005 U | 0.0065 NA
Vinyl Chloride 2.61E+01 1.49E+02 1.08E-03 NA NA NA U 0.002 U | 0.0026 NA
PAHs (mg/kg)
1-Methylnaphthalene NA NA NA U | 0.0066 U | 0.0085 NA
2-Methylnaphthalene NA NA NA U | 0.0066 U | 0.0085 NA
Benzo(a)Pyrene 2.34E+00 2.13E+01 5.20E-01 NA NA NA U | 0.0066 U | 0.0085 NA
Naphthalene 2.41E+02 1.58E+02 7.13E-02 NA NA NA U | 0.0066 U | 0.0085 NA
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Table 4 - Summary of Soil Sampling Analytical Results
First Quarter 2013 Interim Report
Navajo Refining Company, Artesia Refinery, New Mexico

Boring Location (Depth) MW-117 (10) MW-117 (15) MW-117 (20) MW-117 (25) MW-118 (1) MW-118 (5)
Depth: 10 15 20 25 1 5
Date: 1/31/2013 1/31/2013 1/31/2013 1/31/2013 2/4/2013 2/4/2013
Industrial/ Construction
Occupational SSL | Worker SSL DAF 20 SSL
Analyte (mg/kQ) (mg/kQ) (mg/kq) Result | Qual | RL | Result |Qual| RL | Result [Qual| RL | Result| Qual RL Result | Qual RL Result | Qual | RL

Moisture (%)

Percent Moisture | 264 | 10.01] 23.9 | 0.01] 20.7 | [0.01] 21 | | 001 | 25.7 | | 0.01 34.8 | [0.01]
Metals (mg/kQg)

Aluminum 1.13E+06 4.07E+04 1.10E+06 6140 133 | 5400 121 ] 11200 121 | 8180 126 14300 117 8560 143
Arsenic 1.77E+01 5.30E+01 2.62E-01 2.48 0.67| 7.29 0.61] 1.12 0.6 | 0.526 J 0.631 4.08 0.585 3.53 0.72
Barium 2.23E+05 4.35E+03 6.03E+03 49.2 0.67| 8.33 0.61] 23.2 0.6 | 6.58 0.631 105 0.585 85.6 0.72
Boron 2.27E+05 4.65E+04 4.80E+02 5.92 J 6.65] 2.96 J [3.03] 2.45 J [3.01 U 3.16 7.25 5.85 7.21 7.15
Cadmium 8.97E+02 2.77E+02 2.75E+01 0.195 J 0.67 U |0.61] 0.234 J 0.6 U 0.631 | 0.353 J 0.585 0.13 J 0.72
Calcium - - --- 119000 6650] 26700 6070] 95400 6030] 2810 63.1 | 55400 5850 | 115000 7150
Chromium 1.70E+06 4.65E+05 1.97E+09 8.28 0.67| 6.81 0.61] 11.9 0.6 | 7.67 0.631 14.1 0.585 8.08 0.72
Cobalt - - --- 2.23 0.67] 3.54 0.61] 3.43 0.6 ] 2.05 0.631 4.33 0.585 2.15 0.72
Copper 4.54E+04 1.24E+04 1.03E+03 2.09 0.67] 2.2 0.61] 4.44 0.6 ] 3.35 0.631 21.3 0.585 3.19 0.72
Iron 7.95E+05 2.17E+05 1.29E+04 5340 66.5] 8050 60.7| 6600 60.3| 4590 63.1 9280 58.5 5220 71.5
Lead 8.00E+02 8.00E+02 4.46 0.67] 3.04 0.61] 7.99 06 ] 4.74 0.631 295 58.5 3.67 0.72
Manganese 2.67E+04 4.40E+02 1.14E+03 69.2 0.67 91 0.61 72 06 ] 375 0.631 261 58.5 62.9 0.72
Mercury 7.36E+01 1.36E+01 6.54E-01 0.00201 J 0 |0.0011| J 0 10.0033| J 0 0 U 0.0044 ] 0.0401 0.0046 | 0.00739 0.01
Molybdenum 5.68E+03 1.55E+03 7.40E+01 0.276 J 0.67] 0.606 [ J |0.61 U | 0.6 U 0.631 | 0.627 0.585 0.416 J 0.72
Nickel 2.25E+04 6.19E+03 9.53E+02 3.85 0.67| 5.09 0.61] 6.31 0.6 4.4 0.631 9.1 0.585 4.78 0.72
Potassium - - --- 1310 66.5] 1230 60.7| 1760 60.3| 1490 63.1 3020 58.5 1610 71.5
Selenium 5.68E+03 1.55E+03 1.93E+01 0.422 J 0.67 U |0.61] 0.699 0.6 U 0.631 | 0.652 0.585 0.286 J 0.72
Silver 5.68E+03 1.55E+03 3.13E+01 U 0.67 U |0.61 U | 0.6 U 0.631 U 0.585 U 0.72
Sodium - - --- 119 J 133| 154 60.7] 208 60.3] 153 63.1 152 58.5 248 71.5
Uranium 3.41E+03 9.29E+02 9.86E+02 U 0.67 U |0.61 U 0.6 U 0.631 U 0.585 0.953 0.72
Zinc 3.41E+05 9.29E+04 1.36E+04 12.2 0.67] 10.1 0.61 22 0.6 ] 145 0.631 37.5 0.585 135 0.72
Anions (mg/kg)

Chloride --- --- --- 28.7 6.76] 33.5 6.54] 24.4 6.29| 26.3 6.29 34 6.08 56.9 7.67
Fluoride (F-, Anion) 4.54E+04 1.24E+04 8.37E+00 6.49 1.35] 5.93 1.31] 5.11 1.26] 5.18 1.26 5.27 1.22 4.29 1.53
Nitrate-N 1.82E+06 4 .96E+05 3.35E+02 U 1.35 U [1.31] 0415 J [1.26] 0.566 J 1.26 U 1.22 U 1.53
Nitrite 1.14E+05 3.10E+04 2.09E+01 U 1.35 U (131 U [1.26 U 1.26 U 1.22 U 1.53
Sulfate --- --- --- 1790 67.6] 2100 65.4] 349 6.29] 396 6.29 3100 60.8 10700 76.7
Cyanide 6.81E+02 1.86E+02 4.41E+00 U 2.53 U | 253 U | 245 U 2.23 U 2.5 U 2.83
Radium (pci/g)

Radium-226 - - --- 0.68 |LT,TG|0.38 UG|0.44) 0.87 [LT,G[0.48] 051 | LT,G 0.37 1.5 G 0.58 1.64 G 0.55
Radium-228 UG [0.81 U.G|0.73 UGlo.75] 0.82 [LT.GTI] 064 | 089 [NO. G| 086 | 096 [NO.,G[0.84
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Table 4 - Summary of Soil Sampling Analytical Results

First Quarter 2013 Interim Report

Navajo Refining Company, Artesia Refinery, New Mexico

Boring Location (Depth) MW-117 (10) MW-117 (15) MW-117 (20) MW-117 (25) MW-118 (1) MW-118 (5)
Depth: 10 15 20 25 1 5
Date: 1/31/2013 1/31/2013 1/31/2013 1/31/2013 2/4/2013 2/4/2013
Industrial/ Construction
Occupational SSL | Worker SSL DAF 20 SSL
Analyte (mg/ﬁ;) (mg/ﬁ;) (mg&]) Result | Qual | RL | Result |Qual| RL | Result [Qual| RL | Result| Qual RL Result | Qual RL Result | Qual | RL

TPH (ma/kq)

Gasoline Range Organics NA NA NA U 0.063 U 0.067 NA

Diesel Range Organics 1.00E+03 NA NA NA U 2.1 U 2.3 NA

Motor Oil Range Organics 1.00E+03 NA NA NA ] 4.3 U 4.6 NA
VOCs (mg/kQ)

1,1,1-Trichloroethane 7.89E+04 1.48E+04 5.82E+01 NA NA NA U 0.0063 U 0.0067 NA

1,1,2,2-Tetrachloroethane 4.35E+01 2.21E+02 4.26E-03 NA NA NA ) 0.0063 U 0.0067 NA

1,1,2-Trichloroethane 1.33E+01 4, 72E+02 2.23E-03 NA NA NA U 0.0063 U 0.0067 NA

1,1-Dichloroethane 3.59E+02 1.70E+03 1.20E-01 NA NA NA U 0.0063 U 0.0067 NA

1,1-Dichloroethene 2.29E+03 4.32E+02 2.32E+00 NA NA NA U 0.0063 U 0.0067 NA

1,2-Dibromoethane 3.22E+00 1.60E+01 3.08E-04 NA NA NA U 0.0063 U 0.0067 NA

1,2-Dichloroethane 4.35E+01 5.87E+01 7.11E-03 NA NA NA U 0.0063 U 0.0067 NA

Benzene 8.47E+01 1.38E+02 3.45E-02 NA NA NA U 0.0063 U 0.0067 NA

Carbon Tetrachloride 5.98E+01 2.26E+02 3.21E-02 NA NA NA U 0.0063 U 0.0067 NA

Chloroform 3.27E+01 1.54E+02 9.18E-03 NA NA NA U 0.0063 U 0.0067 NA

Dichloromethane 4.70E+03 1.12E+03 8.24E-01 NA NA NA 0.007 J 0.0069 U 0.0083 NA

Ethylbenzene 3.78E+02 1.83E+03 2.60E-01 NA NA NA U 0.0063 U 0.0067 NA

Tetrachloroethene 3.66E+01 2.12E+02 8.61E-03 NA NA NA U 0.0063 U 0.0067 NA

Toluene 5.77E+04 1.34E+04 2.53E+01 NA NA NA U 0.0063 U 0.0067 NA

Total Xylenes 3.98E+03 7.43E+02 3.13E+00 NA NA NA U 0.019 U 0.02 NA

Trichloroethene 4.13E+01 7.68E+00 2.11E-02 NA NA NA U 0.0063 U 0.0067 NA

Vinyl Chloride 2.61E+01 1.49E+02 1.08E-03 NA NA NA U 0.0025 U 0.0027 NA
PAHs (mg/kg)

1-Methylnaphthalene NA NA NA U 0.0083 U 0.0088 NA

2-Methylnaphthalene NA NA NA U 0.0083 U 0.0088 NA

Benzo(a)Pyrene 2.34E+00 2.13E+01 5.20E-01 NA NA NA U 0.0083 U 0.0088 NA

Naphthalene 2.41E+02 1.58E+02 7.13E-02 NA NA NA U 0.0083 U 0.0088 NA
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Table 4 - Summary of Soil Sampling Analytical Results
First Quarter 2013 Interim Report
Navajo Refining Company, Artesia Refinery, New Mexico

Boring Location (Depth) MW-118 (10) MW-118 (15) MW-118 (20) MW-118 (25) MW-119 (1) MW-119 (5)
Depth: 10 15 20 25 1 5
Date: 2/4/2013 2/4/2013 2/4/2013 2/4/2013 2/4/2013 2/4/2013
Industrial/ Construction
Occupational SSL | Worker SSL DAF 20 SSL
Analyte (mg/kQ) (mg/kQ) (mg/kq) Result Qual RL | Result |Qual| RL Result [Qual| RL | Result | Qual RL Result | Qual RL Result [Qual| RL
Moisture (%)
Percent Moisture | 203 | 10.01] 27.2 | 10.01] 179 | l0.01] 21 | | 001 | 223 | | 001 | 23 | [0.01]
Metals (mg/kQg)
Aluminum 1.13E+06 4.07E+04 1.10E+06 7230 127 | 2930 127 3230 118 | 9540 119 13800 119 13300 109
Arsenic 1.77E+01 5.30E+01 2.62E-01 2.53 0.64| 0.76 J [3.17 1.02 J [2.94] 3.21 1.19 3.39 1.19 4.21 1.09
Barium 2.23E+05 4.35E+03 6.03E+03 84 0.64| 8.93 3.17 6.44 2.94| 32.6 1.19 89.9 1.19 108 1.09
Boron 2.27E+05 4.65E+04 4.80E+02 4.16 J 6.35 U [15.8 U |14.7 U 5.95 6.94 5.94 5.63 5.43
Cadmium 8.97E+02 2.77E+02 2.75E+01 0.172 J 0.64] 0.335 J |3.17] 0.457 J [2.94] 0.22 J 1.19 0.483 J 1.19 0.295 J 11.09
Calcium --- --- --- 187000 6350] 245000 6330] 249000 5880] 99200 5950 | 77800 5940 | 103000 5430
Chromium 1.70E+06 4.65E+05 1.97E+09 7.53 0.64] 3.62 3.17 3.22 2.941 9.08 1.19 13 1.19 11.1 1.09
Cobalt --- --- --- 1.81 0.64] 0.487 J |3.17] 0.982 J |294] 2.15 1.19 4.37 1.19 3.77 1.09
Copper 4.54E+04 1.24E+04 1.03E+03 3.38 0.64 U (3.17] 0.614 J |2.94] 453 1.19 12.1 1.19 5.81 1.09
Iron 7.95E+05 2.17E+05 1.29E+04 4430 63.5] 1620 317 1960 2941 7200 119 8910 119 8220 109
Lead 8.00E+02 8.00E+02 6.52 1.27] 2.99 J |3.17 3.71 2941 4.81 1.19 61 1.19 6.75 1.09
Manganese 2.67E+04 4.40E+02 1.14E+03 98.8 0.64] 36.3 3.17 58.4 2,941 95.7 1.19 131 1.19 204 1.09
Mercury 7.36E+01 1.36E+01 6.54E-01 0.00351 J 0.01]0.0013( J 0 ]0.000827| J 0 ]0.0028| J 0.0042 | 0.0207 0.0044 | 0.00731 0
Molybdenum 5.68E+03 1.55E+03 7.40E+01 0.464 J 0.64 U [0.63 U [2.94] 0.545 J 1.19 0.593 J 1.19 0.743 J 11.09
Nickel 2.25E+04 6.19E+03 9.53E+02 4.37 0.64] 1.58 J |3.17 2.51 J 1294] 7.1 1.19 9.34 1.19 8.08 1.09
Potassium --- --- --- 1530 63.5] 561 63.3 603 2941 1740 119 3310 119 2680 109
Selenium 5.68E+03 1.55E+03 1.93E+01 0.344 J 0.64] 1.49 J |3.17 1.38 J 12.94] 0.724 J 1.19 1.18 J 1.19 0.895 J 11.09
Silver 5.68E+03 1.55E+03 3.13E+01 U 0.64 U |0.63 U (294 U 1.19 U 1.19 U [1.09
Sodium --- --- --- 158 63.5] 90.4 63.3 73.1 J | 294] 226 119 149 119 131 109
Uranium 3.41E+03 9.29E+02 9.86E+02 U 0.64 U |0.63 U (294 U 1.19 U 1.19 U [1.09
Zinc 3.41E+05 9.29E+04 1.36E+04 13.7 0.64] 6.21 3.17 6.61 2941 22.8 1.19 56.8 1.19 27.1 1.09
Anions (mg/kg)
Chloride --- --- --- 74.6 6.83 52 6.08 66.2 5.49 NA NA 29.2 6.06
Fluoride (F-, Anion) 4.54E+04 1.24E+04 8.37E+00 3.8 1.37] 8.59 1.22 7.71 1.1 NA NA 12.3 1.21
Nitrate-N 1.82E+06 4 .96E+05 3.35E+02 U 1.37 U [1.22 U 1.1 NA NA U |1.21
Nitrite 1.14E+05 3.10E+04 2.09E+01 U 1.37 U [1.22 U 1.1 NA NA U |1.21
Sulfate --- --- --- 3020 68.3| 777 6.08 681 5.49 NA NA 1680 60.6
Cyanide 6.81E+02 1.86E+02 4.41E+00 U 2.67 U | 251 U |2.29 NA NA U |2.36
Radium (pci/g)
Radium-226 --- --- o 0.62 |LT,G, TI{0.48 U,_G|0.36 UG|0.52] 0.74 |LT,G| 0.44 1.41 G 0.45 1.14 G 10.46
Radium-228 --- --- --- UG 0.74 UGl 0.57 UG[089] 104 |G TI| 0.63 UG 0.9 UGl 0.67
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Table 4 - Summary of Soil Sampling Analytical Results
First Quarter 2013 Interim Report
Navajo Refining Company, Artesia Refinery, New Mexico

Boring Location (Depth) MW-118 (10) MW-118 (15) MW-118 (20) MW-118 (25) MW-119 (1) MW-119 (5)
Depth: 10 15 20 25 1 5
Date: 2/4/2013 2/4/2013 2/4/2013 2/4/2013 2/4/2013 2/4/2013
Industrial/ Construction
Occupational SSL | Worker SSL DAF 20 SSL
Analyte (mg/ﬁ;) (mg/ﬁ;) (mg&]) Result Qual RL | Result |Qual| RL Result [Qual| RL | Result | Qual RL Result | Qual RL Result [Qual| RL
TPH (ma/kq)
Gasoline Range Organics NA NA NA U 0.063 U 0.064 NA
Diesel Range Organics 1.00E+03 NA NA NA U 2.1 U 2.2 NA
Motor Oil Range Organics 1.00E+03 NA NA NA U 4.3 1.1 J 1.1 NA
VOCs (mg/kQ)
1,1,1-Trichloroethane 7.89E+04 1.48E+04 5.82E+01 NA NA NA U | 0.0063 U | 0.0064 NA
1,1,2,2-Tetrachloroethane 4.35E+01 2.21E+02 4.26E-03 NA NA NA U | 0.0063 U | 0.0064 NA
1,1,2-Trichloroethane 1.33E+01 4, 72E+02 2.23E-03 NA NA NA U | 0.0063 U | 0.0064 NA
1,1-Dichloroethane 3.59E+02 1.70E+03 1.20E-01 NA NA NA U | 0.0063 U | 0.0064 NA
1,1-Dichloroethene 2.29E+03 4.32E+02 2.32E+00 NA NA NA U | 0.0063 U | 0.0064 NA
1,2-Dibromoethane 3.22E+00 1.60E+01 3.08E-04 NA NA NA U | 0.0063 U | 0.0064 NA
1,2-Dichloroethane 4.35E+01 5.87E+01 7.11E-03 NA NA NA U | 0.0063 U | 0.0064 NA
Benzene 8.47E+01 1.38E+02 3.45E-02 NA NA NA U | 0.0063 U | 0.0064 NA
Carbon Tetrachloride 5.98E+01 2.26E+02 3.21E-02 NA NA NA U | 0.0063 U | 0.0064 NA
Chloroform 3.27E+01 1.54E+02 9.18E-03 NA NA NA U | 0.0063 U | 0.0064 NA
Dichloromethane 4.70E+03 1.12E+03 8.24E-01 NA NA NA U | 0.0083 U | 0.013 NA
Ethylbenzene 3.78E+02 1.83E+03 2.60E-01 NA NA NA U | 0.0063 U | 0.0064 NA
Tetrachloroethene 3.66E+01 2.12E+02 8.61E-03 NA NA NA U | 0.0063 U | 0.0064 NA
Toluene 5.77E+04 1.34E+04 2.53E+01 NA NA NA U | 0.0063 U | 0.0064 NA
Total Xylenes 3.98E+03 7.43E+02 3.13E+00 NA NA NA U 0.019 U | 0.019 NA
Trichloroethene 4.13E+01 7.68E+00 2.11E-02 NA NA NA U | 0.0063 U | 0.0064 NA
Vinyl Chloride 2.61E+01 1.49E+02 1.08E-03 NA NA NA U | 0.0025 U | 0.0026 NA
PAHs (mg/kg)
1-Methylnaphthalene NA NA NA U | 0.0083 U | 0.0085 NA
2-Methylnaphthalene NA NA NA U | 0.0083 U | 0.0085 NA
Benzo(a)Pyrene 2.34E+00 2.13E+01 5.20E-01 NA NA NA 0.0026| J | 0.0026 U | 0.0085 NA
Naphthalene 2.41E+02 1.58E+02 7.13E-02 NA NA NA U | 0.0083 U | 0.0085 NA
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Table 4 - Summary of Soil Sampling Analytical Results
First Quarter 2013 Interim Report
Navajo Refining Company, Artesia Refinery, New Mexico

Boring Location (Depth) MW-119 (10) MW-119 (15) MW-119 (20) MW-119 (25) RO-SB-1 (1)
Depth: 10 15 20 25 1
Date: 2/4/2013 2/4/2013 2/4/2013 2/4/2013 1/31/2013
Industrial/ Construction
Occupational SSL | Worker SSL DAF 20 SSL
Analyte (mg/kQ) (mg/kQ) (mg/kq) Result | Qual | RL | Result [Qual| RL | Result |Qual| RL | Result | Qual RL Result |Qual RL
Moisture (%)
Percent Moisture | 248 | |0.01] 26 | 10.01] 207 | 10.01] 193 | | 0.01 17.7_| | 0.01
Metals (mg/kQg)
Aluminum 1.13E+06 4.07E+04 1.10E+06 9390 126 | 5700 134 | 10300 120 | 11600 123 10800 117
Arsenic 1.77E+01 5.30E+01 2.62E-01 6.34 1.26] 2.98 J |3.34 2.8 0.6 2.38 1.23 4.07 0.583
Barium 2.23E+05 4.35E+03 6.03E+03 50.7 1.26] 47.3 3.34 208 0.6 18.2 1.23 149 0.583
Boron 2.27E+05 4.65E+04 4.80E+02 6.02 J 6.3 11.9 J |16.7] 4.44 3 6.19 6.13 6.67 2.92
Cadmium 8.97E+02 2.77E+02 2.75E+01 0.167 J 1.26 U |3.34] 0.188 J 0.6 ] 0.218 J 1.23 0.266 J 0.583
Calcium - - --- 89200 6300] 246000 6680] 65300 5990] 124000 6130 | 105000 5830
Chromium 1.70E+06 4.65E+05 1.97E+09 9.37 1.26] 4.79 3.34] 8.86 0.6 9.42 1.23 10.6 0.583
Cobalt - - --- 3.84 1.26] 2.05 J [3.34) 277 0.6 4.83 1.23 4.17 0.583
Copper 4.54E+04 1.24E+04 1.03E+03 4.42 1.26] 2.39 J [3.34] 391 0.6 4.7 1.23 8.25 0.583
Iron 7.95E+05 2.17E+05 1.29E+04 7850 126 | 4080 3341 6080 59.9] 8790 123 8020 58.3
Lead 8.00E+02 8.00E+02 6.14 1.26] 2.84 J [3.34] 4.36 0.6 5.31 1.23 10.6 0.583
Manganese 2.67E+04 4.40E+02 1.14E+03 252 1.26 523 3.34| 88.8 0.6 184 1.23 236 58.3
Mercury 7.36E+01 1.36E+01 6.54E-01 0.00912 0 ]10.00611 0 |]0.00501 0 ]10.00225 J 0.0042 1 0.00979 0.0043
Molybdenum 5.68E+03 1.55E+03 7.40E+01 0.858 J 1.26] 2.16 J |[3.34] 0.302 J 0.6 U 1.23 0.495 J 0.583
Nickel 2.25E+04 6.19E+03 9.53E+02 9.28 1.26] 8.56 3.34] 6.69 0.6 8.83 1.23 8.27 0.583
Potassium - - --- 2500 126 | 1280 3341 1650 59.9] 2210 123 2690 58.3
Selenium 5.68E+03 1.55E+03 1.93E+01 0.644 J 1.26] 1.32 J [3.34] 0.62 0.6 | 0.663 J 1.23 0.655 0.583
Silver 5.68E+03 1.55E+03 3.13E+01 ) 1.26 U |3.34 U | 0.6 U 1.23 U 0.583
Sodium - - --- 134 126 U | 334 130 59.9 140 123 132 58.3
Uranium 3.41E+03 9.29E+02 9.86E+02 U 1.26 U |3.34 U 0.6 U 1.23 U 0.583
Zinc 3.41E+05 9.29E+04 1.36E+04 21.7 1.26] 11.8 3.34] 19.7 0.6 23.2 1.23 31.7 0.583
Anions (mg/kg)
Chloride --- --- --- 22.6 6.07] 18.9 6.39] 334 546 344 5.66 6.56 6.06
Fluoride (F-, Anion) 4.54E+04 1.24E+04 8.37E+00 5.94 1.21] 5.87 1.28] 4.97 1.09] 3.28 1.13 16.4 1.21
Nitrate-N 1.82E+06 4 .96E+05 3.35E+02 U 1.21 U |1.28 U [1.09 U 1.13 U 1.21
Nitrite 1.14E+05 3.10E+04 2.09E+01 U 1.21 U |1.28 U [1.09 U 1.13 U 1.21
Sulfate --- --- --- 1080 6.07] 1310 6.39 849 5.46 495 5.66 204 6.06
Cyanide 6.81E+02 1.86E+02 4.41E+00 U 2.58 U |2.58 U 2.4 U 0.57 U 2.36
Radium (pci/g)
Radium-226 - - --- 1.44 G 0.55] 056 ([LT,G|0.37] 1.07 G (048] 0.66 |LT,GTIf 0.64 1.32 G 0.46
Radium-228 0.8 |LT.GTI[0.68 uGloo7]l 09 [LT.Gl0.65 UG | 072 UGl 09
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Table 4 - Summary of Soil Sampling Analytical Results
First Quarter 2013 Interim Report
Navajo Refining Company, Artesia Refinery, New Mexico

Boring Location (Depth) MW-119 (10) MW-119 (15) MW-119 (20) MW-119 (25) RO-SB-1 (1)
Depth: 10 15 20 25 1
Date: 2/4/2013 2/4/2013 2/4/2013 2/4/2013 1/31/2013
Industrial/ Construction
Occupational SSL | Worker SSL DAF 20 SSL
Analyte (mg/ﬁ;) (mg/ﬁ;) (mg&]) Result | Qual | RL | Result [Qual| RL | Result |Qual| RL | Result | Qual RL Result |Qual RL
TPH (ma/kq)
Gasoline Range Organics NA NA NA U 0.062 U 0.061
Diesel Range Organics 1.00E+03 NA NA NA U 2.1 U 2.1
Motor Oil Range Organics 1.00E+03 NA NA NA U 4.2 U 4.1
VOCs (mg/kQ)
1,1,1-Trichloroethane 7.89E+04 1.48E+04 5.82E+01 NA NA NA U 0.0062 U | 0.0061
1,1,2,2-Tetrachloroethane 4.35E+01 2.21E+02 4.26E-03 NA NA NA U 0.0062 U | 0.0061
1,1,2-Trichloroethane 1.33E+01 4, 72E+02 2.23E-03 NA NA NA U 0.0062 U | 0.0061
1,1-Dichloroethane 3.59E+02 1.70E+03 1.20E-01 NA NA NA U 0.0062 U | 0.0061
1,1-Dichloroethene 2.29E+03 4.32E+02 2.32E+00 NA NA NA U 0.0062 U | 0.0061
1,2-Dibromoethane 3.22E+00 1.60E+01 3.08E-04 NA NA NA U 0.0062 U | 0.0061
1,2-Dichloroethane 4.35E+01 5.87E+01 7.11E-03 NA NA NA U 0.0062 U | 0.0061
Benzene 8.47E+01 1.38E+02 3.45E-02 NA NA NA U 0.0062 U | 0.0061
Carbon Tetrachloride 5.98E+01 2.26E+02 3.21E-02 NA NA NA U 0.0062 U | 0.0061
Chloroform 3.27E+01 1.54E+02 9.18E-03 NA NA NA U 0.0062 U [ 0.0061
Dichloromethane 4.70E+03 1.12E+03 8.24E-01 NA NA NA U 0.012 | 0.007 J | 0.0070
Ethylbenzene 3.78E+02 1.83E+03 2.60E-01 NA NA NA U 0.0062 U | 0.0061
Tetrachloroethene 3.66E+01 2.12E+02 8.61E-03 NA NA NA U 0.0062 U | 0.0061
Toluene 5.77E+04 1.34E+04 2.53E+01 NA NA NA U 0.0062 U | 0.0061
Total Xylenes 3.98E+03 7.43E+02 3.13E+00 NA NA NA U 0.019 U 0.018
Trichloroethene 4.13E+01 7.68E+00 2.11E-02 NA NA NA U 0.0062 U | 0.0061
Vinyl Chloride 2.61E+01 1.49E+02 1.08E-03 NA NA NA U 0.0025 U | 0.0024
PAHs (mg/kg)
1-Methylnaphthalene NA NA NA U 0.0082 ] 0.0074 | J | 0.0074
2-Methylnaphthalene NA NA NA U 0.0082 ] 0.008 J | 0.0080
Benzo(a)Pyrene 2.34E+00 2.13E+01 5.20E-01 NA NA NA U 0.0082 U 0.008
Naphthalene 2.41E+02 1.58E+02 7.13E-02 NA NA NA U 0.0082 U 0.008
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Table 4 - Summary of Soil Sampling Analytical Results
First Quarter 2013 Interim Report
Navajo Refining Company, Artesia Refinery, New Mexico

Boring Location (Depth) RO-SB-1 (5) RO-SB-1 (10) RO-SB-1 (15) RO-SB-1 (20) RO-SB-1 (25)
Depth: 5 10 15 20 25
Date: 1/31/2013 1/31/2013 2/1/2013 2/1/2013 2/1/2013
Industrial/ Construction
Occupational SSL | Worker SSL DAF 20 SSL
Analyte (mg/kQ) (mg/kQ) (mg/kq) Result Qual RL | Result | Qual [ RL | Result [Qual| RL | Result [ Qual | RL | Result |Qual| RL
Moisture (%)
Percent Moisture | 227 | 10.01] 31 | 10.01] 235 | 0.01] 20.3 | 0.01] 20.9 | 10.01
Metals (mg/kQg)
Aluminum 1.13E+06 4.07E+04 1.10E+06 7110 122 | 4110 127 | 8520 110 6090 121 | 18600 124
Arsenic 1.77E+01 5.30E+01 2.62E-01 3.42 0.61] 2.03 0.64] 1.68 0.55] 2.91 0.61] 3.12 0.62
Barium 2.23E+05 4.35E+03 6.03E+03 180 0.61] 186 0.64] 95.7 0.55] 268 60.6] 16.5 0.62
Boron 2.27E+05 4.65E+04 4.80E+02 4.3 3.06| 4.47 J 6.35 5.8 549 3.56 3.03] 3.76 3.1
Cadmium 8.97E+02 2.77E+02 2.75E+01 0.085 J 0.61] 0.103 J 0.64] 0.262 J [0.55] 0.245 J 0.61 U |0.62
Calcium 87900 6120] 184000 6350] 204000 5490( 252000 6060{ 11500 62.1
Chromium 1.70E+06 4.65E+05 1.97E+09 6.49 0.61] 5.94 0.64] 6.96 0.55] 6.61 0.61] 9.2 0.62
Cobalt 2.59 0.61] 1.28 0.64] 3.65 0.55 1.2 0.61] 6.52 0.62
Copper 4.54E+04 1.24E+04 1.03E+03 2.64 0.61] 2.52 0.64] 3.94 0.55] 2.38 0.61] 6.56 0.62
Iron 7.95E+05 2.17E+05 1.29E+04 4780 61.2] 2390 63.5] 5050 54.9] 3230 60.6| 9750 62.1
Lead 8.00E+02 8.00E+02 3.75 0.61] 2.02 0.64] 7.03 0.55] 4.04 0.61] 12 0.62
Manganese 2.67E+04 4.40E+02 1.14E+03 55.2 0.61] 323 0.64] 76.1 0.55] 35.3 0.61] 193 0.62
Mercury 7.36E+01 1.36E+01 6.54E-01 0.00395 J 0 |0.00167 J 0 ]0.00335| J 0 ]0.00102 J 0 ]0.0274 0
Molybdenum 5.68E+03 1.55E+03 7.40E+01 0.205 J 0.61 U 0.64] 0.165 J |[0.55 U 0.61] 0.42 J [0.62
Nickel 2.25E+04 6.19E+03 9.53E+02 4.83 0.61 2.4 0.64] 5.53 0.55] 3.95 0.61] 10.4 0.62
Potassium 1430 61.2] 808 63.5] 1740 54.9] 1250 60.6| 3560 62.1
Selenium 5.68E+03 1.55E+03 1.93E+01 0.542 J 0.61] 0.276 J 0.64] 0.943 0.55] 0.62 0.61] 0414 [ J [0.62
Silver 5.68E+03 1.55E+03 3.13E+01 U 0.61 U 0.64 U |0.55 U 0.61 U |0.62
Sodium 183 61.2] 125 63.5] 123 54.9] 101 60.6] 105 62.1
Uranium 3.41E+03 9.29E+02 9.86E+02 U 0.61 U 0.64 U |0.55 U 0.61 U |0.62
Zinc 3.41E+05 9.29E+04 1.36E+04 14.4 0.61] 9.11 0.64 20 0.55] 9.84 0.61] 30.7 0.62
Anions (mg/kg)
Chloride --- --- --- 247 6.44 180 7.15] 80.6 6.52] 715 6.18] 108 6.27
Fluoride (F-, Anion) 4.54E+04 1.24E+04 8.37E+00 12.5 1.29] 215 1.43] 15.3 1.3 9.85 1.24]| 14.6 1.25
Nitrate-N 1.82E+06 4 .96E+05 3.35E+02 0.515 J 1.29 U 1.43] 0.94 J 1.3 0.84 J 1.24 U [1.25
Nitrite 1.14E+05 3.10E+04 2.09E+01 U 1.29 U 1.43 U 1.3 U 1.24 U [1.25
Sulfate --- --- --- 2350 32.2]1 1900 35.7 832 6.52 703 6.18] 851 6.27
Cyanide 6.81E+02 1.86E+02 4.41E+00 U 2.39 U 2.71 U [(2.35] 0.788 J 2421 0.747 J [2.49
Radium (pci/g)
Radium-226 1.09 G 0.54] 0.89 |LT,G,TI|0.58] 0.87 [LT,G|0.38] 0.58 |LT,G,TI|0.51] 1.07 | G |0.45
Radium-228 1.17 |M,G.NQ] 1.03 UG 10.93 UG10.82] 0.99 NO.G ]0.81] 1.11 |G, Tl|0.64
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Table 4 - Summary of Soil Sampling Analytical Results
First Quarter 2013 Interim Report
Navajo Refining Company, Artesia Refinery, New Mexico

Boring Location (Depth) RO-SB-1 (5) RO-SB-1 (10) RO-SB-1 (15) RO-SB-1 (20) RO-SB-1 (25)
Depth: 5 10 15 20 25
Date: 1/31/2013 1/31/2013 2/1/2013 2/1/2013 2/1/2013
Industrial/ Construction
Occupational SSL | Worker SSL DAF 20 SSL
Analyte (mg/ﬁ;) (mg/ﬁ;) (mg&]) Result Qual RL | Result | Qual [ RL | Result [Qual| RL | Result [ Qual | RL | Result |Qual| RL
TPH (ma/kq)
Gasoline Range Organics NA NA NA NA NA
Diesel Range Organics 1.00E+03 NA NA NA NA NA
Motor Oil Range Organics 1.00E+03 NA NA NA NA NA
VOCs (mg/kQ)
1,1,1-Trichloroethane 7.89E+04 1.48E+04 5.82E+01 NA NA NA NA NA
1,1,2,2-Tetrachloroethane 4,35E+01 2.21E+02 4.26E-03 NA NA NA NA NA
1,1,2-Trichloroethane 1.33E+01 4, 72E+02 2.23E-03 NA NA NA NA NA
1,1-Dichloroethane 3.59E+02 1.70E+03 1.20E-01 NA NA NA NA NA
1,1-Dichloroethene 2.29E+03 4.32E+02 2.32E+00 NA NA NA NA NA
1,2-Dibromoethane 3.22E+00 1.60E+01 3.08E-04 NA NA NA NA NA
1,2-Dichloroethane 4.35E+01 5.87E+01 7.11E-03 NA NA NA NA NA
Benzene 8.47E+01 1.38E+02 3.45E-02 NA NA NA NA NA
Carbon Tetrachloride 5.98E+01 2.26E+02 3.21E-02 NA NA NA NA NA
Chloroform 3.27E+01 1.54E+02 9.18E-03 NA NA NA NA NA
Dichloromethane 4.70E+03 1.12E+03 8.24E-01 NA NA NA NA NA
Ethylbenzene 3.78E+02 1.83E+03 2.60E-01 NA NA NA NA NA
Tetrachloroethene 3.66E+01 2.12E+02 8.61E-03 NA NA NA NA NA
Toluene 5.77E+04 1.34E+04 2.53E+01 NA NA NA NA NA
Total Xylenes 3.98E+03 7.43E+02 3.13E+00 NA NA NA NA NA
Trichloroethene 4.13E+01 7.68E+00 2.11E-02 NA NA NA NA NA
Vinyl Chloride 2.61E+01 1.49E+02 1.08E-03 NA NA NA NA NA
PAHs (mg/kg)
1-Methylnaphthalene NA NA NA NA NA
2-Methylnaphthalene NA NA NA NA NA
Benzo(a)Pyrene 2.34E+00 2.13E+01 5.20E-01 NA NA NA NA NA
Naphthalene 2.41E+02 1.58E+02 7.13E-02 NA NA NA NA NA
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Table 4 - Summary of Soil Sampling Analytical Results

Navajo Refining Company, Artesia Refinery, New Mexico

First Quarter 2013 Interim Report

Boring Location (Depth) RO-SB-1 (30) RO-SB-1 (35)
Depth: 30 35
Date: 2/1/2013 2/1/2013
Industrial/ Construction
Occupational SSL | Worker SSL DAF 20 SSL
Analyte (mg/kQ) (mg/kQ) (mg/kq) Result Qual | RL | Result |Qual RL
Moisture (%)
Percent Moisture | 266 | l0.01] 16 | | 0.01
Metals (mg/kQg)
Aluminum 1.13E+06 4.07E+04 1.10E+06 7810 1341 4280 113
Arsenic 1.77E+01 5.30E+01 2.62E-01 2.01 0.67] 1.82 0.564
Barium 2.23E+05 4.35E+03 6.03E+03 40.7 0.67| 72.7 0.564
Boron 2.27E+05 4.65E+04 4.80E+02 3.67 3.35| 2.01 J 2.82
Cadmium 8.97E+02 2.77E+02 2.75E+01 0.151 J 0.67]0.0817| J 0.564
Calcium 95500 6690] 73200 5640
Chromium 1.70E+06 4.65E+05 1.97E+09 6.41 0.67| 4.22 0.564
Cobalt 1.97 0.67] 1.87 0.564
Copper 4.54E+04 1.24E+04 1.03E+03 2.72 0.67| 1.7 0.564
Iron 7.95E+05 2.17E+05 1.29E+04 4870 66.9] 3220 56.4
Lead 8.00E+02 8.00E+02 4.05 0.67| 2.92 0.564
Manganese 2.67E+04 4.40E+02 1.14E+03 78.8 0.67] 58.1 0.564
Mercury 7.36E+01 1.36E+01 6.54E-01 0.000638 J 0 U | 0.0041
Molybdenum 5.68E+03 1.55E+03 7.40E+01 0.22 J 0.67| 0.198 | J 0.564
Nickel 2.25E+04 6.19E+03 9.53E+02 451 0.67] 3.34 0.564
Potassium 1450 66.9] 932 56.4
Selenium 5.68E+03 1.55E+03 1.93E+01 0.539 J 0.67] 0.332 | J 0.564
Silver 5.68E+03 1.55E+03 3.13E+01 U 0.67 U 0.564
Sodium 100 66.9| 53.7 J 56.4
Uranium 3.41E+03 9.29E+02 9.86E+02 U 0.67 U 0.564
Zinc 3.41E+05 9.29E+04 1.36E+04 14.9 0.67] 8.89 0.564
Anions (mg/kg)
Chloride 134 6.72| 46.7 5.87
Fluoride (F-, Anion) 4.54E+04 1.24E+04 8.37E+00 5.24 1.34] 5.8 1.17
Nitrate-N 1.82E+06 4.96E+05 3.35E+02 U 1.34 U 1.17
Nitrite 1.14E+05 3.10E+04 2.09E+01 U 1.34 U 1.17
Sulfate 763 6.72] 614 5.87
Cyanide 6.81E+02 1.86E+02 4.41E+00 U 2.48] 0.672 | J 2.24
Radium (pci/g)
Radium-226 056 [LT,G,TI|0.49] 0.72 | LT 0.38
Radium-228 UG |0.94 U 0.59
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Table 4 - Summary of Soil Sampling Analytical Results

First Quarter 2013 Interim Report

Navajo Refining Company, Artesia Refinery, New Mexico

Boring Location (Depth) RO-SB-1 (30) RO-SB-1 (35)
Depth: 30 35
Date: 2/1/2013 2/1/2013
Industrial/ Construction
Occupational SSL | Worker SSL DAF 20 SSL
Analyte (mg/kg) (mg/kg) (mg/kg) Result Qual [ RL | Result [Qual{ RL
TPH (mg/kg)
Gasoline Range Organics NA U 0.059
Diesel Range Organics 1.00E+03 NA U 2
Motor Oil Range Organics 1.00E+03 NA U 4
VOCs (mg/kQ)
1,1,1-Trichloroethane 7.89E+04 1.48E+04 5.82E+01 NA U [ 0.0059
1,1,2,2-Tetrachloroethane 4.35E+01 2.21E+02 4.26E-03 NA U | 0.0059
1,1,2-Trichloroethane 1.33E+01 4.72E+02 2.23E-03 NA U | 0.0059
1,1-Dichloroethane 3.59E+02 1.70E+03 1.20E-01 NA U | 0.0059
1,1-Dichloroethene 2.29E+03 4.32E+02 2.32E+00 NA U | 0.0059
1,2-Dibromoethane 3.22E+00 1.60E+01 3.08E-04 NA U | 0.0059
1,2-Dichloroethane 4.35E+01 5.87E+01 7.11E-03 NA U [ 0.0059
Benzene 8.47E+01 1.38E+02 3.45E-02 NA U | 0.0059
Carbon Tetrachloride 5.98E+01 2.26E+02 3.21E-02 NA U | 0.0059
Chloroform 3.27E+01 1.54E+02 9.18E-03 NA U | 0.0059
Dichloromethane 4.70E+03 1.12E+03 8.24E-01 NA 0.0056| J | 0.0056
Ethylbenzene 3.78E+02 1.83E+03 2.60E-01 NA U | 0.0059
Tetrachloroethene 3.66E+01 2.12E+02 8.61E-03 NA U | 0.0059
Toluene 5.77E+04 1.34E+04 2.53E+01 NA U | 0.0059
Total Xylenes 3.98E+03 7.43E+02 3.13E+00 NA U 0.018
Trichloroethene 4.13E+01 7.68E+00 2.11E-02 NA U | 0.0059
Vinyl Chloride 2.61E+01 1.49E+02 1.08E-03 NA U | 0.0024
PAHs (mg/kg)
1-Methylnaphthalene NA U | 0.0078
2-Methylnaphthalene NA U | 0.0078
Benzo(a)Pyrene 2.34E+00 2.13E+01 5.20E-01 NA U | 0.0078
Naphthalene 2.41E+02 1.58E+02 7.13E-02 NA U | 0.0078
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Table 4 - Summary of Soil Sampling Analytical Results
First Quarter 2013 Interim Report
Navajo Refining Company, Artesia Refinery, New Mexico

Notes:
Screening hierarchy is as follows:
Samples from 1 foot depth interval are screened against lower of Ind/Occ SSL or CW SSL.
Samples from >1 to 10 foot depth interval are screened against CW SSL.
Samples from >10 foot depth interval are screened against DAF 20 SSL.
TPH results are screened against the "unknown oil" SSL from Table 6-2, 2012 NMED Risk Assssement Guidance.
Bold, italic font with yellow highlighting indicates a result reported above the appropriate SSL.
RLs shown in italics font with gray highlighting exceed the appropriate SSL for that compound and depth.
Blank cells in the "Results" column indicate a non-detect value for that compound.

Abbreviations:
--- = no SSL available
DAF = dilution attenuation factor
G = sample density differs by more than 15% of LCS density
J = estimated value. The result is less than the reporting limit but greater than the instrument method detection limit (MDL).
LCS = laboratory control sample
LT = the sample has a detection above the achieved minimum detectable concentration but below the requested.
mg/kg = milligrams per kilogram
M3 = the requested MDC was not met, but the reported activity is greater than the reported MDC
NA = not applicable
ND = indicates the compound was analyzed for but not detected
NQ = net quantified
PAH = polycyclic aromatic hydrocarbon
pci/g = average picocuries per gram
qual = qualifier
RL = reporting limit
SVOC = semivolatile organic compound
SSL = soil screening level
Tl = the analyte is tentatively identified
TPH = total petroleum hydrocarbons
U = Indicates the compound was analyzed for but not detected
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Table 5 - Summary of Groundwater Sampling Analytical Results
First Quarter 2013 Interim Report
Navajo Refining Company, Artesia Refinery, New Mexico

Location ID: MW-114 MW-115 MW-116 MW-117 MW-118 MW-119 RO Discharge
Date: 2/3/2013 2/3/2013 2/3/2013 2/3/2013 2/5/2013 2/5/2013 2/3/2013
CGWSL
Analyte CGWSL Source Result | Qual RL Result Qual RL Result | Qual RL Result | Qual RL Result | Qual RL Result Qual RL Result | Qual RL
Metals (mg/L)
Aluminum 5.00E+00 | 20.6.2.3103.C | 0.0265 0.01 | 0.00888 J 0.01 | 0.00797 J 0.01 0.0289 0.01 0.0146 0.01 0.00994 J 0.01 | 0.00668 J 0.01
Arsenic 1.00E-02 | USEPA MCL ] 0.00561 0.005 | 0.00499 J 0.005 | 0.00274 J 0.005 | 0.00498 J 0.005 0.011 0.005 | 0.00294 J 0.005 | 0.00494 J 0.005
Barium 1.00E+00 | 20.6.2.3103.A | 0.0204 0.005 | 0.0309 0.005 | 0.0161 0.005 | 0.0235 0.005 | 0.0145 0.005 | 0.00981 0.005 | 0.0628 0.005
Boron 7.50E-01 | 20.6.2.3103.C | 0.139 0.1 0.865 0.5 0.22 0.1 0.207 0.1 0.226 0.05 0.0987 0.05 0.143 0.1
Cadmium 5.00E-03 | USEPA MCL U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002
Calcium 600 5 518 5 624 10 568 5 563 10 494 10 625 25
Chromium 5.00E-02 | 20.6.2.3103.A U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005
Cobalt 5.00E-02 | 20.6.2.3103.C | 0.00738 0.005 | 0.0029 J 0.005 U 0.005 | 0.00256 J 0.005 U 0.005 | 0.000871 J 0.005 U 0.005
Copper 1.00E+00 | 20.6.2.3103.B U 0.005 | 0.00704 | <0.005( 0.005 U 0.005 | 0.0141 0.005 | 0.00156 J 0.005 | 0.00309 J 0.005 | 0.00177 J 0.005
Iron 1.00E+00 | 20.6.2.3103.B U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2
Lead 1.50E-02 | USEPA MCL U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005
Manganese 2.00E-01 | 20.6.2.3103.B 151 0.005 0.255 0.005 | 0.0437 0.005 0.108 0.005 | 0.0232 0.005 0.0424 0.005 U 0.005
Mercury 2.00E-03 | 20.6.2.3103.A U 0.0002 U 0.0002 | 0.000131 J 0.0002 U 0.0002 | 0.000042 J 0.0002 U 0.0002 U 0.0002
Molybdenum 1.00E+00 | 20.6.2.3103.C | 0.0103 0.005 | 0.00877 0.005 | 0.00348 J 0.005 | 0.0112 0.005 | 0.0195 0.005 0.0083 0.005 | 0.0125 0.005
Nickel 2.00E-01 | 20.6.2.3103.C | 0.00651 0.005 | 0.00483 J 0.005 | 0.0012 J 0.005 | 0.00413 J 0.005 | 0.00173 J 0.005 | 0.00174 J 0.005 | 0.00264 J 0.005
Potassium 2.86 0.2 1.78 0.2 1.06 0.2 6.92 0.2 7.95 0.2 0.87 0.2 441 0.2
Selenium 5.00E-02 | 20.6.2.3103.A | 0.00222 J 0.005 | 0.0081 0.005 | 0.00203 J 0.005 | 0.00427 J 0.005 | 0.00861 0.005 | 0.00246 J 0.005 0.013 0.005
Silver 5.00E-02 | 20.6.2.3103.A U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005
Sodium 146 0.2 199 2 206 4 176 0.2 218 4 127 4 65.4 0.2
Uranium 3.00E-02 | 20.6.2.3103.A ] 0.0156 0.005 | 0.0843 0.005 | 0.0331 0.005 | 0.0263 0.005 0.037 0.005 0.0244 0.005 | 0.00601 0.005
Zinc 1.00E+01 | 20.6.2.3103.B | 0.00343 J 0.005 | 0.00973 0.005 | 0.00291 J 0.005 | 0.0123 0.005 U 0.005 U 0.005 | 0.0132 0.005
Anions (mg/L)
Chloride 2.50E+02 | 20.6.2.3103.B 158 25 422 25 389 25 154 25 296 25 116 25 67.5 0.5
Fluoride (F-, Anion) 1.60E+00 | 20.6.2.3103.A 1.76 0.1 1.1 0.1 1.31 0.1 2.73 0.1 5.16 0.1 2.36 0.1 3.32 0.1
Nitrate-N 1.00E+01 | 20.6.2.3103.A 1.43 H 0.1 0.821 H 0.1 1.37 H 0.1 0 HU 0.1 2.39 0.1 2.35 0.1 3.22 H 0.1
Nitrite HU 0.1 0.141 H 0.1 HU 0.1 HU 0.1 U 0.1 U 0.1 HU 0.1
Sulfate 6.00E+02 | 20.6.2.3103.B | 2,200 25 2,790 25 2,250 25 2,310 25 2,450 25 2,090 25 1,690 25
Cyanide 2.00E-01 | 20.6.2.3103.A U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02
Radium (pci/L)
Radium-228 0.74 LT 0.49 U 0.52 U 0.55 0.89 LT 0.48 0.87 YL,LT| 0.49 U 0.52 NA
Radium-226 0.43 LT 0.23 U 0.23 U 0.32 0.54 LT 0.09 0.38 YL,LT| 0.21 U 0.25 NA
Radium-226 & Radium-228 3.00E+01 | 20.6.2.3103.A 1.17 1.43 1.25
Total Dissolved Solids (mg/L)
Residue, filterable 1.00E+04 20.6.2.3103 3,760 10 4,960 10 3,650 10 3,910 10 4,610 10 3,670 10 3,150 10
TPH (mg/L)
Gasoline Range Organics ) 0.05 U 0.05 ) 0.05 U 0.05 0.0436 J 0.05 0.0371 J 0.05 U 0.05
Diesel Range Organics 2.00E-01 NMED RA ) 0.052 U 0.051 U 0.051 U 0.052 U 0.052 U 0.051 U 0.052
Oil Range Organics 2.00E-01 NMED RA U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 0.17 0.1
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Table 5 - Summary of Groundwater Sampling Analytical Results
First Quarter 2013 Interim Report
Navajo Refining Company, Artesia Refinery, New Mexico

Location ID: MW-114 MW-115 MW-116 MW-117 MW-118 MW-119 RO Discharge
Date: 2/3/2013 2/3/2013 2/3/2013 2/3/2013 2/5/2013 2/5/2013 2/3/2013
CGWSL
Analyte CGWSL Source Result | Qual RL Result Qual RL Result | Qual RL Result | Qual RL Result | Qual RL Result Qual RL Result | Qual RL
VOCs (mg/L)
1,1,1-Trichloroethane 6.00E+01 | 20.6.2.3103.A U 0.001 U 0.001 U 0.001 U 0.001 ] 0.001 U 0.001 U 0.001
1,1,2,2-Tetrachloroethane 1.00E+01 | 20.6.2.3103.A U 0.001 U 0.001 U 0.001 U 0.001 ] 0.001 U 0.001 U 0.001
1,1,2-Trichloroethane 5.00E+00 | USEPA MCL U 0.001 U 0.001 U 0.001 U 0.001 ] 0.001 U 0.001 U 0.001
1,1-Dichloroethane 2.50E+01 | 20.6.2.3103.A U 0.001 U 0.001<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>