GW - 028

RO REJECT
WATER
FINAL REPORT

February 2014



e

HOLLYFRONTIER.

Mr. John E. Kieling

Chief, Hazardous Waste Bureau

New Mexico Environmental Department
2905 Rodeo Park Drive East, Building 1
Santa Fe, NM 87505-6306

Mr. Carl Chavez

New Mexico Energy, Minerals and Natural Resources Department
Qil Conservation Division

1220 South St. Francis Drive

Santa Fe, NM 87505

July 8, 2014

RE: Submittal of the Background Groundwater Evaluation Work Plan for the Navajo Refining
Company, Artesia Refinery
EPA Facility NMD048918817

Dear Mr. Kieling and Mr. Chavez:

Enclosed is a work plan for performing an evaluation of background groundwater for Navajo Refining
Company, LLC's (NRC) Artesia Refinery. The evaluation will be performed in order to determine whether
alternative standards may be appropriate for individual constituents of concern that are present in shallow
groundwater. NRC respectfully requests an expedited review of the work plan in order to complete the
evaluation in a timely manner. In order to meet the compliance deadline of August 22, 2015, well
installation and initial sampling are expected to occur in July 2014.

If you have any questions or comments regarding this work plan, please feel free to contact me at 575-
746-5487.

Sincerely,

Dan Crawford, P.G.
Environmental Manager:

o % Robert Combs, NRC
Pamela R. Krueger, ARCADIS

Navajo Refining Company, L.L.C.
501 East Main * Artesia, NM 88210
(575) 748-3311 = http://www.hollyfrontier.com




£ ARCADIS

Infrastructure - Water - Environment - Buildings

Background Groundwater
Evaluation Work Plan
NMD048918817 and DP GW-028

July 2014

Imagine the result



f2 ARCADIS

G2 0@y

Pamela R. Krueger
Senior Project Manager, ARCADIS

Background Groundwater
Evaluation Work Plan
NMD048918817

and DP GW-028

Prepared for:
Navajo Refining Company, LLC for
submittal to:

New Mexico Environment Department,
Hazardous Waste Bureau and

New Mexico Energy, Minerals and Natural
Resources Department Oil Conservation
Division

Prepared by:

ARCADIS U.S,, Inc.
2929 Briarpark Drive
Suite 300

Houston

Texas 77042

Tel 713 953 4800
Fax 713 977 4620

Our Ref.:
TX000836.0006

Date:
July 3, 2014



2 ARCADIS

Executive Summary
1. Introduction
2. Facility Background
3. Site Conditions
3.1 Surface Conditions
3.1.1  ArealLand Uses
3.1.2  Topography
3.1.3  Surface Water Drainage Features
3.2  Subsurface Conditions
3.21 Soils
3.2.2 Regional Geology
3.2.3 Regional Groundwater
3.2.3.1 Shallow Saturated Zone
3.2.3.2 Valley Fill Zone
4. Scope of Services
41 Regulatory Guidance on Establishing Background Data Sets
4.2  Proposed Background Well Locations
4.21  Existing Monitoring Wells
4.2.2 New Monitoring Wells
4.3  Groundwater Sampling
4.4 Data Evaluation
5. Investigation Methods
5.1 Well Installation
5.1.1  Subsurface Clearance
5.1.2  Soil Sample Collection
5.1.3 Soil Sample Analyses

5.1.4  Dirilling Equipment Decontamination

bg gw wp-070314.docx

10
10
11
11
12
13
13
15
15
15
15
16

17

Table of Contents



2 ARCADIS

515

5.1.6

5.1.7

Well Completion
Well Survey

Well Development

5.2  Groundwater Sample Collection

5.2.1

522

523

524

525

Well Gauging

Well Purging

Groundwater Sample Collection and Handling
Groundwater Analytical Methods

Groundwater Equipment Decontamination

5.3  Quality Assurance and Quality Control

5.4 Investigation Derived Waste

55 Data Validation

6. Monitoring and Sampling Program

7. Schedule

8. References

Figures
Figure 1
Figure 2
Figure 3

Figure 4

Figure 5

Figure 6
Figure 7

Figure 8

bg gw wp-070314.docx

Site Location Map
Well Locations
Refinery Boundary and Area Features

Shallow Saturated Zone Potentiometric Surface Map 2013 Second
Semiannual Event (Oct)

Valley Fill Zone Potentiometric Surface Map 2013 Second
Semiannual Event (Oct)

Proposed New Well Locations
Well Construction Details

Background Sampling Plan

17
18
18
18
18
19
19
20
21
21
22
22
24
25
26

Table of Contents



Background
Groundwater Evaluation

@ ARCADIS Work Plan

Navajo Refining — Artesia,
New Mexico

Certification

| certify under penalty of law that this document and all attachments were prepared
under my direction or supervision according to a system designed to assure that
qualified personnel properly gather and evaluate the information submitted. Based on
my inquiry of the person or persons who manage the system, or those persons directly
responsible for gathering the information, the information submitted is, to the best of
my knowledge and belief, true, accurate, and complete. | am aware that there are
significant penalties for submitting false information, including the possibility of fine and
imprisonment for knowing violations.

A J
Az
Dan Crw
Environmental Manager, é jo-Refining Company, LLC
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Acronyms and Abbreviations

CMI
COC
DO
DRO
EP
EPA

ft bgs
FWGMWP
GRO
HFC
MCL
mg/L
NCL
NMAC
NMED
NRC
OCD
ORP
PCC
PID
ppm
QA/QC
RCRA
RFI
RO
SVOC
SWMU
TDS
TEL
TMD
VOC
waQcc

Corrective Measures Implementation
Constituent of Concern

Dissolved Oxygen

Diesel Range Organics

Evaporation Pond

United States Environmental Protection Agency
feet below ground surface

Facility Wide Groundwater Monitoring Work Plan
Gasoline Range Organics
HollyFrontier Corporation

Maximum Contaminant Level
milligrams per liter

North Colony Landfarm

New Mexico Administrative Code
New Mexico Environment Department
Navajo Refining Company, L.L.C.

Oil Conservation Division
Oxygen-Reduction Potential
Post-Closure Care

Photo-ionization Detector

parts per million

Quality Assurance/Quality Control
Resource Conservation and Recovery Act
RCRA Facility Investigation

Reverse Osmosis

Semivolatile Organic Compounds
Solid Waste Management Unit

Total Dissolved Solids

Tetra Ethyl Lead Impoundment

Three Mile Ditch

Volatile Organic Compounds

Water Quality Control Commission
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Executive Summary

The HollyFrontier Corporation (HFC) owns and operates the Navajo Refining
Company, L.L.C. (NRC), which is located in Artesia, New Mexico. HFC is an
independent energy company engaged in crude oil refining and wholesale marketing of
refined petroleum products.

In October 2003, the Secretary of the New Mexico Environment Department (NMED)
issued a Post-Closure Care Permit (PCC Permit) for the Artesia Refinery, which has
United States Environmental Protection Agency (EPA) ID Number NMD048918817
(NMED, 2003). The PCC Permit was modified in December 2010 (NMED, 2010).
Among other action items, the PCC Permit authorizes and requires NRC (the
Permittee) to conduct facility wide groundwater monitoring, with the purpose of
evaluating the presence, nature and extent of hazardous and regulated constituents
pursuant to Section 20.4.1.500 of the New Mexico Administrative Code (NMAC) and
the Water Quality Control Commission (WQCC) standards included in NMAC 20.6.2.

Additionally, the New Mexico Energy, Minerals and Natural Resources Department Oil
Conservation Division (OCD) issued a renewal to Discharge Permit GW-028 dated
August 22, 2012 (OCD, 2012). The Discharge Permit also requires facility wide
groundwater monitoring and submittal of an annual report summarizing the
groundwater monitoring and abatement conducted throughout each year.

The groundwater data obtained from the facility wide groundwater monitoring program
is evaluated using the standards provided in the WQCC regulations or the EPA
maximum concentration levels (MCLs). Both the WQCC regulations and EPA
guidance allow for alternative standards for constituents of concern (COCs) that are
shown to be present at concentrations above the published standard. Although limited
data is available from “background” wells associated with the Refinery, a formal
background evaluation has not yet been completed.

This work plan outlines procedures that will be performed to complete a formal
evaluation of background groundwater concentrations, and to potentially establish
alternative standards for select COCs, as appropriate. NRC believes that there are
existing wells in the monitoring network that can be used for this purpose and also
proposes the installation of two additional monitoring wells to complete the evaluation.

bg gw wp-070314.docx \
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This work plan follows the general outline suggested for an investigation work plan
provided in Appendix E of the PCC Permit, while incorporating suggestions for the
evaluation provided by OCD.
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1. Introduction

The HollyFrontier Corporation (HFC) owns and operates the Navajo Refining
Company., L.L.C. (NRC), which is located in Artesia, New Mexico. HFC is an
independent energy company engaged in crude oil refining and wholesale marketing of
refined petroleum products.

In October 2003, the Secretary of the New Mexico Environment Department (NMED)
issued a Post-Closure Care Permit (PCC Permit) for the Artesia Refinery, which has
United States Environmental Protection Agency (EPA) ID Number NMD048918817
(NMED, 2003). The PCC Permit was modified in December 2010 (NMED, 2010).
Among other action items, the PCC Permit authorizes and requires Navajo (the
Permittee) to conduct facility wide groundwater monitoring, with the purpose of
evaluating the presence, nature and extent of hazardous and regulated constituents
pursuant to Section 20.4.1.500 of the New Mexico Administrative Code (NMAC) and
the Water Quality Control Commission (WQCC) standards included in 20 NMAC 6.2.

Additionally, the New Mexico Energy, Minerals and Natural Resources Department Oil
Conservation Division (OCD) issued a renewal to Discharge Permit GW-028 dated
August 22, 2012 (OCD, 2012). The Discharge Permit also requires facility wide
groundwater monitoring and submittal of an annual report summarizing the
groundwater monitoring and abatement conducted throughout each year.

The groundwater data obtained from the facility wide groundwater monitoring program
is reviewed and screened using the standards provided in the WQCC regulations or
the EPA maximum concentration levels (MCLs). Elevated concentrations of organic
and inorganic compounds are present in groundwater associated with the Refinery and
the inactive Evaporation Ponds (EPs), as described in the annual groundwater
monitoring report (ARCADIS, 2014b) and in the final report summarizing the
investigation of the Reverse Osmosis (RO) reject discharge fields (ARCADIS, 2014a),
conducted according to the requirements of Section 6.D of Discharge Permit GW-028.

The WQCC regulations allow for alternative standards for constituents of concern
(COCs) that are shown to be present at concentrations above the published standard.
Although limited data is available from “background” wells associated with the Refinery,
a formal background evaluation has not yet been completed. The OCD response letter
to the RO reject discharge fields investigation report (OCD, 2014) requested that a
background evaluation be performed to assist in determining if elevated concentrations
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of specific COCs in the groundwater beneath the RO reject discharge fields are a result
of the discharge activities or are within expected background concentration ranges.

This work plan outlines procedures that will be performed to complete a formal
evaluation of background groundwater concentrations, and to potentially establish
alternative standards for select COCs, as appropriate. This work plan follows the
general outline suggested for an investigation work plan provided in Appendix E of the
PCC Permit, while incorporating suggestions for the evaluation provided by OCD.
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2. Facility Background

NRC'’s active petroleum refinery is located at 501 East Main Street in the city of Artesia,
Eddy County, New Mexico. The facility has been in operation since the 1920’s and
processes crude oil into asphalt, fuel oil, gasoline, diesel, jet fuel, and liquefied
petroleum gas. There are no plans to close the facility or reduce the size of the
operation. Figure 1 depicts the general location of the Refinery and the inactive EPs,
while Figure 2 shows the locations of wells included in the facility wide groundwater
monitoring program.

In 1989, EPA and NMED required Navajo to identify all historical and current non-
hazardous solid waste management units (SWMUs) and investigate those that had the
potential to pose a threat to human health or the environment. SWMUs which pose a
potential threat must undergo additional investigation (a RCRA Facility Investigation
[RFI] and possibly Corrective Measures Implementation [CMI]) to minimize the threat.

Following completion of the Phase | RFI in December, 1990 (Mariah Associates, Inc.,
1990), it was agreed by EPA and NMED that additional investigations were required for
Three Mile Ditch (TMD) and the EPs located east of the refinery. The second phase of
investigation of those areas was conducted from 1991 through 1993, resulting in the
RFI Phase Il Report finalized in November, 1993 (K.W. Brown Environmental Services,
1993). A final Phase Ill Investigation Report addressing comments from the EPA and
NMED was submitted in January 1996 along with a proposed workplan for removal of
waste soils from TMD (K.W. Brown Environmental Services, 1996). In December
1997, a consolidated report was submitted to NMED that summarized the various
investigations performed up to that time along with recommendations for corrective
actions in the TMD and the EP areas (Foster Wheeler Environmental Corporation,
1997).

At the request of NMED, Navajo submitted a Post-Closure Permit Application in June
1998. The original intent of this application, to address only closure and post-closure
activities at the EPs and TMD, was expanded to include a complete RCRA Permit
renewal application. The Secretary of the NMED issued a Post-Closure Care Permit
(PCC Permit) to NRC, the operator of the Artesia Refinery Facility (EPA ID number
NMD 048918817) effective October 5, 2003 (NMED, 2003). The PCC Permit was
modified in December 2010 (NMED, 2010). The PCC Permit authorizes and requires
the Permittee to monitor the groundwater, maintain all groundwater monitoring wells
and comply with applicable regulations of 20.4.1.500 NMAC during the post-closure
period. Specific groundwater monitoring requirements are included in the PCC Permit
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for the areas of the tetra-ethyl lead impoundment (TEL), the north colony landfarm
(NCL), the EP area, and other areas identified through implementation of the
investigations of various SWMUs and AOCs.

The OCD issued a renewal of Discharge Permit GW-028 dated August 22, 2012 (OCD,
2012). The Discharge Permit authorizes and requires the Permittee to maintain phase-
separated hydrocarbon recovery systems and to conduct semiannual groundwater
monitoring. The Discharge Permit requires submittal of an annual report summarizing
the results of the monitoring and recovery programs. Furthermore, the Discharge
Permit required investigation of the RO reject discharge fields to evaluate whether
discharge to those fields has caused any impact to groundwater. The investigation of
the RO reject discharge fields was conducted throughout 2013 and the final report of
the investigation was submitted to OCD in February 2014 (ARCADIS, 2014a).

Facility wide groundwater monitoring is conducted according to the Facility Wide
Groundwater Monitoring Work Plan (FWGMWP), which is updated annually as
required by the PCC Permit and the Discharge Permit GW-028. The most recent
version of the FWGMWP was submitted in June 2013 (ARCADIS, 2013) and was
approved by NMED in January 2014 (NMED, 2014). The most recent annual
groundwater report, which meets the requirements of the PCC Permit and the
Discharge Permit, was submitted to NMED and OCD on March 4, 2014 (ARCADIS,
2014b).
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3. Site Conditions

The site conditions presented in this section are based on information obtained
throughout various investigations performed to meet the requirements of both the PCC
Permit and the Discharge Permit.

3.1 Surface Conditions
3.1.1 Area Land Uses

The area north, south and east of the facility is sparsely populated and used primarily
for agricultural and ranching purposes. The primary business and residential areas of
the City of Artesia are located to the west, southwest and northwest of the Refinery.
The active Refinery and much of the surrounding property owned by NRC is fenced
and guarded with controlled entry points. Figure 3 depicts the approximate locations of
property boundaries and the approximate locations of previously identified
underground utility pipelines in the areas that have been investigated.

There are a few commercial businesses south of the Refinery along Highway 82,
including an oil-field pipe company located at the southeast corner of the plant. Farther
south of Highway 82 and to the southeast, the area is used for agricultural purposes.
Most of the property for one-half mile north of the Refinery to East Richey Avenue and
east of the Refinery toward Bolton Road is owned by Navajo. The majority of the area
east and northeast to Haldeman Road is a cultivated pecan orchard or used for other
agricultural and ranching purposes.

The area east of Haldeman Road to the EPs and the Pecos River is used for oil
production, agricultural and ranching purposes. The EPs are located in a bend of the
Pecos River, approximately three miles east of the Refinery. The EPs are surrounded
by berms to prevent floodwater runon into the ponds and to prevent runoff from the
ponds when they were in use. There is a production well located west of the EPs and
another production well located south of the EPs. The land between the EPs and
Highway 82 is used for ranching purposes, and is prone to flooding.

3.1.2 Topography
The Refinery is located on the east side of the City of Artesia in the broad Pecos River

Valley of Eastern New Mexico. The topography of the site and surrounding areas is
shown in Figure 1. The average elevation of the city is 3,380 feet above mean sea
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level. The plain on which Artesia is located slopes eastward at about 20 feet per mile
(0.378 percent).

3.1.3 Surface Water Drainage Features

Surface drainage in the area is dominated by small ephemeral creeks and arroyos that
flow eastward to the Pecos River, located three miles east of the city. The major
drainage in the immediate area of the site is Eagle Creek (or Eagle Draw), an
ephemeral watercourse normally flowing only following rain events, that runs southwest
to northeast through the northern process area of the Refinery and then eastward to
the Pecos River, as shown in Figure 3. Upstream of the Refinery, Eagle Draw
functions as a major storm-water conveyance for the community. It also drains outlying
areas west of the city and is periodically scoured by intense rain events.

Natural surface drainage at the Refinery is to the north and east. Storm-water within
the process areas is captured and routed to the Refinery wastewater treatment system.
Storm-water from non-process areas is contained within the Refinery property inside
storm-water berms and routed to storm-water retention basins. Storm-water from
within the Refinery boundary is not allowed to discharge to Eagle Draw.

The elevation of Eagle Draw is 3,360 feet above mean sea level at its entrance to the
Refinery and decreases to approximately 3,305 feet above mean sea level at its
confluence with the Pecos River. Eagle Draw was channelized from west of Artesia to
the Pecos River to help control and minimize flood events. In the vicinity of the
Refinery, the Eagle Draw channel was cemented to provide further protection during
flood events. A check dam was also constructed west of Artesia along Eagle Draw.
Federal floodplain maps indicate that most of the city and the refinery have been
effectively removed from the 100 year floodplain.

From the 1930’s to 1987, a three-mile-long unlined earthen ditch was used to convey
process wastewater from the Refinery to the EPs (Figure 1), located three miles east of
the Refinery. TMD was originally constructed in an easement located on the south
side of Eagle Creek in the 1930’s to convey process wastewater from the refinery to
the EPs. Soil excavated to construct the ditch was used to construct berms on either
side of the ditch to prevent inflow of surface water. TMD was approximately 3 to 4 feet
wide and 1 to 2 feet deep. The bottom of the ditch was typically between 4 to 10 feet
above the bed of Eagle Creek. In 1987, an underground pipeline was installed to
replace TMD, and the ditch was filled in and graded to match the surrounding area.

bg gw wp-070314.docx 6
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3.2 Subsurface Conditions
3.2.1 Soils

Soils at the Refinery are primarily of the Pima and Karro series, which have similar
properties. Pima soils are deep, well drained, dark colored, calcareous soils, which
occur on floodplains of narrow drainageways (e.g. — Eagle Creek). The Karro soils are
also highly calcareous.

Previous subsurface investigations have confirmed the presence of interbedded clays
and silts with channels of sand and/or gravel in the shallow subsurface.

3.2.2 Regional Geology

The Refinery is located on the northwest shelf of the Permian Basin. In this region, the
deposits are comprised of approximately 250 to 300 feet of Quaternary alluvium
uncomformably overlying approximately 2,000 feet of Permian clastic and carbonate
rocks. The Quaternary alluvium in the Refinery area is dominantly comprised of clays,
silts, sands and gravels deposited in the Pecos River Valley. These “valley fill”
deposits extend in a north-south belt approximately 20 miles wide, generally west of
the Pecos River. The thickness of the valley fill varies from a thin veneer on the
western margins of the Pecos River valley to a maximum of 300 feet in depressions,
one of which is located beneath the Refinery. Lithologic logs of wells completed in the
Refinery area confirm the presence unconsolidated alluvial deposits from depths of
about 20 feet to over 250 feet.

3.2.3 Regional Groundwater

The principal aquifers in the Artesia area are within the San Andres Formation and the
valley fill alluvium. A near-surface water-bearing zone is present in the vicinity of the
Refinery process area. It is apparently limited in vertical extent, and shallow with
respect to the surface, but exhibits artesian properties at some monitoring wells. The
deeper carbonate aquifer is referred to as the deep artesian aquifer, whereas the
water-bearing zones of the shallower valley fill alluvium are referred to as the shallow
saturated zone and the valley fill zone.
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3.2.3.1 Shallow Saturated Zone

Lithologic logs from monitor wells installed within and near the Refinery document a
near-surface saturated zone overlying the main valley fill alluvium and containing water
of variable quality in fractured caliche and sand and gravel lenses at depths of 15 to 30
feet below ground surface. This water is under artesian pressure for at least some or
most of the year with static water levels 3 to 5 feet above the saturated zones.

Figure 2 depicts the monitoring wells installed in the area of the Refinery and the EPs
east of the Refinery. Isopleths of the potentiometric surface, as measured in
September 2013 in the shallow saturated zone, are shown in Figure 4. It should be
noted that additional monitoring wells installed in early 2014, while shown in Figure 4,
were not included in the potentiometric surface survey and are not included in the
calculation of the potentiometric surface contours. The general direction of flow in this
near-surface saturated zone is to the east toward the Pecos River, then southward
subparallel to the river.

The water in the shallow saturated zone is highly variable in quality, volume, areal
extent and saturated thickness. Concentrations of total dissolved solids (TDS)
exceeding 2,000 milligrams per liter (mg/L) and sulfate exceeding 500 mg/L have been
recorded on the northwest side of the Refinery near the NCL. In the area of the EPs,
concentrations of TDS range from approximately 1,800 mg/L to over 34,000 mg/L and
concentrations of sulfate range from approximately 900 mg/L to 8,700 mg/L. The most
probable sources of the water present in the shallow saturated zone are thought to
recharge from Eagle Creek and lawn watering runoff from the grass-covered urban
park that occupies the Eagle Creek Channel immediately upstream of the Refinery.
The primary source of water present in the shallow saturated zone in the area of the
EPs is believed to recharge from the Pecos River, which has been shown to be a
losing stream both upstream and downstream of the EPs (Daniel B. Stephens, 1995).

As reported in the 2013 Annual Groundwater Report (ARCADIS, 2014b), the shallow
groundwater beneath the Refinery and beneath the EPs is impacted with hydrocarbon
constituents. Concentrations of the organic constituents in the shallow groundwater
exhibit a stable or declining trend in most locations (ARCADIS, 2014b).

3.2.3.2 Valley Fill Zone

Irrigation and water production wells completed in the valley fill zone typically are
screened across one to five water-producing zones. Thicknesses of up to 170 feet
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have been reported for water-production zones, but most are less than 20 feet.
Producing zones are principally sand and gravel separated by less permeable lenses
of silt and clay. Wells in the valley fill range from 40 to 60 feet below ground level and
the formation yields water containing 500 to 1,500 parts per million (ppm) TDS. The
average transmissivity of the alluvium has been estimated at 100,000 to 150,000
gallons per day per square foot.

Approximately 19 monitoring wells have been installed in the valley fill zone in the
vicinity of the refinery and the evaporation ponds. Isopleths of the potentiometric
surface, as measured in September 2013 in the valley fill zone, are shown in Figure 5.
The well installed in 2014 within the valley fill zone, MW-126B, is shown in Figure 5 for
reference purposes only and was not used in constructing the isopleths.

bg gw wp-070314.docx 9



Background
Groundwater Evaluation

@ ARCADIS Work Plan

Navajo Refining — Artesia,
New Mexico

4. Scope of Services

This section of the work plan describes regulatory guidance regarding establishment of
background measurements in the RCRA corrective action program and the activities
that will be completed to establish an appropriate background data set to potentially
develop alternative screening values for inorganic COCs.

4.1 Regulatory Guidance on Establishing Background Data Sets

The measurement of background concentrations of COCs in groundwater, for the
purpose of detecting, evaluating, and responding to releases from regulated units, has
been a key concept of the RCRA Subtitle C program since its inception. According to
the EPA:

The most important quality of background is that it reflects the historical
conditions unaffected by the activities it is designed to be compared to. These
conditions could range from an uncontaminated aquifer to an historically
contaminated site baseline unaffected by recent RCRA-actionable contaminant
releases. Representative background data will therefore have numerical
characteristics closely matching those arising from the site-specific aquifer
being evaluated (EPA, 2009).

The Unified Guidance further observes that background data analysis is important if it
is suspected that naturally occurring levels of a constituent are higher than the
comparison standard being used in the particular regulatory evaluation (EPA, 2009).

NMAC 20.6.2.7.E provides that, for groundwater abatement plans only, “background” is
defined as “...the amount of ground-water contaminants naturally occurring from
undisturbed geologic sources or water contaminants which...[occur] from a source
other than the responsible person’s facility...” (emphasis added).

This work plan is proposed to implement groundwater abatement under authority of a
New Mexico groundwater discharge permit GW-028 as provided for in NMAC
20.6.2.3000 through 20.6.2.3114 (outlining equivalency for implementation of
groundwater abatement via a permit), rather than the groundwater abatement plan
provisions of NMAC 20.6.2.4000 through 20.6.2.4115 (see also NMAC
20.6.2.4105A(6) — exemptions from abatement plan requirements for abatement of
water pollution addressed under the authority of a discharge plan). Although the
definition of “background” in NMAC may not be strictly applicable to Navajo’s
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implementation of GW-028, the concept is relevant to and consistent with the federal
guidance presented above.

In addition to the implementation of GW-028, the background data set established as a
result of this proposed work plan may be used to request alternate screening standards
for specific inorganic COCs for groundwater evaluation under the PCC Permit.

The regulatory documents and definitions discussed above have guided selection of
the wells proposed for use in evaluation of the background concentrations of COCs, as
described below.

4.2 Proposed Background Well Locations

The background groundwater evaluation will be performed utilizing existing monitoring
wells, to the extent possible. The monitoring wells proposed for inclusion in the

background evaluation were selected based on geographic location, historic analytical
results, and historic land usage.

4.2.1 Existing Monitoring Wells

Existing monitoring wells that will be included in the background groundwater
evaluation include the following:

* Refinery Area:
- MW-55 —located east of Tank 835, west of the southwestern corner of the
north RO reject discharge field and the northwestern corner of the south RO
reject discharge field.

- NP-5 —located northeast of the north RO reject discharge field.

- UG-1 - located west of Highway 285, near the intersection of James Avenue
and North 4th Street.

- UG-2 - located west of Highway 285, on North Roselawn Avenue, between
West Texas Avenue and West Chisum Avenue

- UG-3R - located west of Highway 285, on North 7th Street near West Bates
Avenue.
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® Evaporation Ponds:

MW-12 — located north of the Pecos River, across the river from Pond 6
- MW-13 — located north of the Pecos River, across the river from Pond 1

- MW-17 — located north of Eagle Creek, northeast of the City of Artesia
wastewater treatment plant, and northwest of the EPs

- MW-25 — located northwest of the EPs and south of the Pecos River

All of the existing monitoring wells described above are located either upgradient or
crossgradient from the areas of interest. Historical groundwater sample analytical
results for these wells was reviewed to determine if the wells would be appropriate for
use in determining background concentrations. No detectable organic COCs have
been detected in any of the samples collected from wells MW-17, MW-25, UG-1, UG-2,
and UG-3R. No detectable concentrations of organic COCs have been present in
samples collected from NP-5 since April 2008 and no detectable concentrations of
organic COCs have been present in samples collected from MW-55 since September
2009. No organic COCs were detected in the samples collected from MW-12 or MW-
13 during the investigation conducted in 1992 and no samples have been collected
from these two wells since that time.

Based on the locations of these wells with respect to the groundwater gradient and the
lack of identifiable impacts from Refinery operations or operation of the EPs, the wells
are considered appropriate for use in establishing naturally occurring or background
concentrations.

4.2.2 New Monitoring Wells

Two new monitoring wells are proposed to be installed to the north and northwest of
the Refinery to provide additional background data for the RO reject discharge fields
area, as follows:

®  One monitoring well is recommended to be installed in the northwest corner of
property owned by Navajo that is north of the north RO reject discharge field. The
well will be installed as close to the northwest corner of the property as possible.
The exact location of the well will be dependent on utility clearance. This well will
be located cross-gradient from the RO reject discharge fields.
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®  One monitoring well is recommended to be installed within a park owned by the
City of Artesia, located west of Highway 285 and north of Eagle Creek. The park is
bounded by West Logan Avenue on the north, North 4th Street on the east,
Cannon Avenue on the south and North 6th Street on the west. This park is
located west and upgradient of the RO reject discharge fields. The well will only be
installed if the City of Artesia will grant access for installation in a location clear of
utilities.

The proposed locations are shown in Figure 6. Installation methods for the two
proposed new monitoring wells are described in Section 5 of this work plan.

4.3 Groundwater Sampling

The background groundwater evaluation will include the following sampling activities:

®* Monthly gauging of the new and existing monitoring wells described above for a
period of 12 months

®  Monthly collection of analytical samples from new and existing monitoring wells
described above for a period of 12 months

¢ Collection and disposal of purge water generated during sample collection and
decontamination water generated during gauging and sample collection

Specific sample collection and analysis procedures are provided in Section 5 of this
work plan.

4.4 Data Evaluation

Analytical data from the monthly groundwater sampling events will be examined to
evaluate the groundwater quality within each well and to determine similarity of the
groundwater quality from each background area. Statistical analyses will be
performed, as appropriate, according to the Unified Guidance (EPA, 2009).
Specifically, each COC will be evaluated to determine whether the data represents a
single statistical population, and if not, to establish appropriate groupings of data for
that COC. Statistical analyses will be performed for each COC population to determine
basic statistical parameters, which may then be used to establish an estimate of the
concentrations expected to be present in the background groundwater. Actual
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statistical methods and evaluations will be described in detail in the final background
groundwater evaluation report.
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5. Investigation Methods

This section of the work plan describes the methodology that will be implemented for
installation of the proposed new monitoring wells and groundwater sample collection.
This section also provides a description of the laboratory analyses that will be
performed.

5.1 Well Installation

The monitoring wells will be installed by a State of New Mexico licensed well driller,
using a truck-mounted hollow-stem auger rig. A qualified geologist will be present
during the drilling of each well to continuously log samples, monitor drilling operations,
record depth to groundwater and other groundwater data, prepare borehole logs and
well construction diagrams and record well installation procedures.

5.1.1 Subsurface Clearance

Prior to drilling, a well installation permit will be obtained by the licensed driller from the
Office of the State Engineer. Each proposed location will be inspected and cleared as
necessary to allow access by the drill rig and crew. Public utilities and the Refinery
safety coordinator will be advised of the proposed drilling locations to obtain clearance
prior to actual commencement of drilling.

5.1.2 Soil Sample Collection

Subsurface soil samples will be collected continuously ahead of the auger flight using
either a Shelby tube or split spoon sampler, depending on the type of soil encountered.
Soil samples will be field screened using a photo-ionization detector (PID) and through
visual observation. The PID will be calibrated to measure volatile organics typically
associated with gasoline and diesel range hydrocarbons. PID readings, visual
observations and odor will be noted in the field boring log and will be included on the
boring log/well completion diagram.

Discrete soil samples will be selected from each boring for laboratory analysis based
on the following guidelines:

® Surface soil: A shallow soil sample will be collected from the near surface soils,
defined as the interval from the surface to 1 foot below ground surface (ft bgs).
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* 1 ft bgs to groundwater: At least one sample will be collected in the interval
between 1 ft bgs and the depth at which saturated soil is encountered, as follows:

- One sample will be collected from the interval exhibiting the highest potential
contamination based on field screening by PID, visual observation or odor; and

- One sample will be collected from 2 to 4 feet below the deepest positive PID
reading or other indication of contamination. If indications of contamination
extend to groundwater, then only the interval with the highest potential
contamination will be sampled.

OR
- If no PID reading above background or other indication of contamination is
observed between 1 ft bgs and the depth at which saturated soil is

encountered, one sample will be obtained from the 3 to 5 ft bgs interval and
one sample will be obtained from the 8 to 10 ft bgs interval.

® Capillary zone: A sample will be collected from immediately above the top of the
saturated zone if the saturated zone can be clearly identified.

5.1.3 Soil Sample Analyses

Soil samples chosen to be submitted for laboratory analyses from the boring will be
placed into appropriate containers (2 ounce or 4 ounce glass jars), labeled and then
placed in a cooler with ice. Soil samples will be analyzed for the following COCs:

® Gasoline Range Organics (GRO) by Method 8015 Modified

* Diesel Range Organics (DRO) by Method 8015 Modified

® Volatile organic compounds (VOCs) by Method 8260, if GRO is above the
laboratory detection limit

® Semivolatile organic compounds (SVOCs) by Method 8270, if DRO is detected at
greater than 1,000 mg/kg
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® Metals (aluminum, arsenic, barium, boron, cadmium, calcium, chromium, cobalt,
copper, iron, lead, manganese, mercury, molybdenum, nickel, potassium,
selenium, silver, sodium, uranium, vanadium, and zinc) by Methods 6020 and
7470

® Anions (chloride, fluoride, sulfate, nitrate/nitrite) by Method 300

5.1.4 Drilling Equipment Decontamination

Drilling equipment will be decontaminated using a pressure-washer and/or steam
cleaner. All non-disposable sampling equipment will be decontaminated by washing
with a non-phosphate detergent, such as Alconox™, and water, followed by rinsing
with distilled water. All decontamination liquids will be collected and disposed of in the
Refinery process wastewater system, upstream of the oil/water separator.

5.1.5 Well Completion

Each monitoring well will be completed using new, pre-cleaned well materials including
threaded 2-inch poly-vinyl chlorinated (PVC) well screens and risers. Figure 7

illustrates the well completion details.

The field geologist will record measurements of various well dimensions, including
distance from the top of the well casing to the:

® Bottom of the well

®* Top and bottom of the screened interval

®* Top of the sand pack

®* Top of the bentonite seal

Boring / well completion logs will be prepared in accordance with Appendix C of the
PCC Permit and will include soil lithology, field screening results, and depth to water.
Monitoring well construction diagrams will include construction details as well as the
observed depth to water during drilling and following well completion and development.

Copies of the logs will be included in the final background groundwater evaluation
report.
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5.1.6 Well Survey

Elevations and locations of the additional wells, if installed, will be measured by a
registered surveyor at the completion of the installation. The elevation of the ground
surface and top of well casing will be measured to within 0.01 ft msl in relation to a
previously established benchmark. The location of each well will be measured by a
registered surveyor in relation to the known benchmark.

5.1.7 Well Development

All wells installed as part of this investigation will be developed through bailing or
pumping groundwater to remove fine grained-materials accumulated in the well casing
until the bottom of the well casing can be reached. Conductivity, pH and temperature
will be monitored throughout the development process. The development process will
be considered complete after the parameters stabilize (i.e. less than 10% variability
between readings) and at least three well casing volumes are removed.

All fluids produced during development will be collected and disposed of in the Refinery
wastewater treatment system, upstream of the separator.

5.2 Groundwater Sample Collection

Specific procedures that will be used to complete the activities are provided in the
following subsections. Figure 8 depicts the wells that will be included in the
background groundwater evaluation.

5.2.1 Well Gauging

At the beginning of each sampling event, all of the background monitoring wells will be
gauged to record the depth to water and the total depth of the well. The gauging will
be performed using a water level meter attached to a measuring tape capable of
recording measurements to the nearest 0.01 foot. All readings will be made in relation
to the marked survey datum at the top of casing of each well. All survey
measurements were made at the northern edge of each well casing. In the event that
the survey datum mark is not present, the measurements will be made on the northern
side at the top of the well casing. Gauging measurements will be recorded on a field
gauging form or entered into an electronic data gathering tool.
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5.2.2 Well Purging

Each monitoring well will be purged by removing groundwater prior to sampling in order
to ensure that formation water is being sampled. Purging will be accomplished with the
use of a peristaltic or submersible electric sampling pump, applying low-flow/low-stress
purging and sampling procedures.

Parameters that will be monitored during purging include, at a minimum, groundwater
pH, specific conductance, temperature, dissolved oxygen (DO) concentrations, and
oxidation-reduction potential (ORP). These measurements will be made using
appropriate equipment, such as a multiparameter water quality monitoring meter such
as a YSI 600XL or similar device, and a flow-through cell. The readings and the
volume of water purged between intervals will be obtained at routine intervals during
the purging process and recorded on the field log or in an electronic data gathering
tool.

Purging will be considered complete when four of the five purge parameters have
stabilized. The specified stabilization criteria for pH, temperature and DO are plus or
minus 0.2 units (standard pH units for pH, degrees Celsius for temperature, and
milligrams per liter for DO), specific conductance is plus or minus 0.02 units (Siemens
per meter or milliSiemens per centimeter) and ORP is plus or minus 20 units
(millivolts). The units used for measurement of purge parameters will be recorded.

If a well should purge dry, then it will be allowed to recover. When the water level has
returned to a minimum of 75 percent of the level measured at the beginning of the
sampling event, a sample will be collected for analysis.

The equipment used for the field measurements (such as a YSI multiparameter water
quality meter or similar device) will be calibrated at least once during each day of the
sampling event. Calibration will be performed according to the equipment

manufacturer’s directions. Calibration data will be recorded in the daily field notes.

Purged groundwater will be collected and disposed of at the Refinery in the process
wastewater system, upstream of the oil/water separator.

5.2.3 Groundwater Sample Collection and Handling

Samples will be collected following purging and will consist of pumping groundwater
directly into the laboratory provided sample containers. Dedicated tubing will be used
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for each well to prevent the potential for cross-contamination. Unfiltered samples will
be collected for organic and total metals analyses. A dedicated, disposable 0.45
micron filter will then be attached to the tubing and used to collect filtered samples for
analysis of dissolved metals, as appropriate.

Containers will be labeled and placed into appropriate containers (coolers) with ice for
shipment to the analytical laboratory. Each label will clearly identify the sample
identifier, the date and time of collection, the analytical method to be performed, and
the sampler’s initials. Separate sample identifications will be used to indicate filtered
samples for analysis of dissolved metals.

Shipping containers (coolers) will be packed with ice or similar cooling materials to
maintain appropriate sample temperatures. Adequate padding will be provided to
prevent breakage or puncture of sample containers during shipment. The containers
will be shipped via express courier to the laboratory for analyses. Chain-of-custody
forms will be shipped inside each container to properly track the samples in each
container. A chain-of-custody seal will be placed on each shipping container and
inspected upon arrival at the laboratory to ensure the integrity of the shipped samples.
5.2.4 Groundwater Analytical Methods

The samples collected for the background groundwater evaluation will be analyzed for

WQCC parameters, listed in 20 NMAC 6.2.3103, and other parameters included in the
FWGMWP, as follows:

®* GRO by Method 8015 Modified

* DRO by Method 8015 Modified

®* VOCs by Method 8260;

®* SVOCs by Method 8270

* Dissolved metals (aluminum, arsenic, barium, boron, cadmium, calcium,
chromium, cobalt, copper, iron, lead, manganese, molybdenum, nickel, potassium,

selenium, silver, sodium, uranium, vanadium, and zinc) by Method 6020

® Total mercury by Method 7471
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® Cyanide by Method 9014

Anions (chloride, fluoride, sulfate, nitrate/nitrite) by Method 300
®* Radium-226 and Radium-228 by Method 903.1
® Total dissolved solids by Method 2540C

Many of the parameters for which a WQCC standard has been established are not
expected to be present in the background groundwater. Therefore, the analytical
results from the first three monthly samples will be reviewed to evaluate whether it is
necessary to continue analyzing all of the parameters in the remaining sampling
events. For instance, if the analytical results for a particular COC, such as cyanide, do
not include any reportable concentrations above laboratory detection limits, and the
detection limits are below the WQCC standards, then it would be determined that the
background groundwater does not contain that COC and it would not be necessary to
continue analyzing the background groundwater samples for that particular COC.

A letter report listing of all COCs that meet the criteria for removal from the evaluation
will be submitted following completion of the third monthly sampling event and prior to
the subsequent monthly sampling event.

5.2.5 Groundwater Equipment Decontamination

All reusable groundwater sampling and gauging equipment will be decontaminated
prior to coming in contact with the sample media to minimize the potential for cross-
contamination of samples. This equipment includes all downhole well gauging devices,
submersible pumps, water quality parameter meters and flow-through cell. The
equipment will be washed with a brush in a bath of soap and water then rinsed twice
with distilled water. The soap and water bath will consist of clean water and a non-
phosphate detergent such as Liquinox™ or Alconox™ or similar.

5.3 Quality Assurance and Quality Control
Quality assurance and quality control (QA/QC) samples will be collected to monitor the
validity of the sample collection procedures, both during the well installation and the

monthly groundwater sampling events. The following samples will be collected for
QA/QC purposes:
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* Field duplicates will be collected at a rate of 10 percent, or 1 field duplicate for
every 10 normal samples. Field duplicates will be analyzed for the same COCs as
the parent sample.

* Equipment blanks will be collected from non-dedicated sampling apparatus at a
frequency of 5 percent, with a minimum of 1 equipment blank per day. Equipment
blank samples will be analyzed for the same COCs as the sample associated with
the equipment blank (sample collected immediately prior to the equipment blank).
When dedicated sampling materials are used, such as dedicated tubing and a
peristaltic pump, no equipment blank samples will be collected.

® Trip blanks will accompany each shipping container (cooler) that contains samples
to be analyzed for VOCs.

Laboratory QA/QC samples will be performed according to the EPA test methodologies
specified for each method run on a field sample. The laboratory QA/QC samples will
include reagent or method blanks, surrogates, matrix spike/matrix spike duplicates,
blank spike/blank spike duplicates and/or laboratory duplicates, as appropriate for each
method. The laboratory QA/QC samples will be run at the frequency specified by each
method.

5.4 Investigation Derived Waste

All investigation derived waste will be contained and disposed of properly. Specifically,
soil cuttings will be placed into containers and characterized to determine the
appropriate disposal method. All other solid waste, including gloves and general trash,
will be collected and disposed of in the Refinery trash.

Decontamination and purge fluids will be contained and placed in a 55 gallon drum or
similar container for later disposal in the plant wastewater treatment system, upstream
of the oil/water separator. Records of the volume of liquid wastes disposed of at the
Refinery will be maintained and included in the final background groundwater
evaluation report.

5.5 Data Validation
Laboratory reports will be validated for a minimum of ten percent of the analytical data.

The data verification will be performed at a Level Il and will include review of data
package completeness, laboratory control samples and method blanks, matrix spike
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precision and accuracy, surrogate recoveries, and holding time compliance.
Laboratory validation reports will be included in the final background groundwater
evaluation report.
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6. Monitoring and Sampling Program

The background groundwater evaluation will include twelve monthly monitoring events,
as described in Sections 4 and 5 of this work plan. At this time, it is not anticipated that
additional monitoring of the background monitoring wells will be required. However, a
recommendation for discontinuing the monitoring or for incorporation in the site-wide
groundwater monitoring program will be made in the final background groundwater
evaluation report.
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7. Schedule

Immediately upon receipt of approval of this work plan, negotiations with the City of
Artesia for access to install the proposed monitoring well in Guadalupe Park will
commence. The amount of time required to complete the negotiations cannot be
estimated. NRC expects to install the new wells in July to begin sampling and data
collection at that time.

Installation of the two proposed monitoring wells, following completion of access
negotiations, is anticipated to require approximately one week. Monthly sampling will
begin immediately following completion of the well installation.

Preliminary data validation and evaluation will occur following each monthly sampling
event. The final statistical evaluation of the full data set is anticipated to require a
minimum of one month. A final background groundwater evaluation report will be
prepared and submitted within 14 months of well installation.
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State of New Mexico
Energy, Minerals and Natural Resources Department

Susana Martinez

Governor
David Martin Jami Bailey, Division Director
Cabinet Secretary Oil Conservation Division

Brett F. Woods, Ph.D.
Deputy Cabinet Secretary

MAY 8§, 2014

Mr. Dan Crav Hrd

Environmental Manager

Navajo Refining Company, L.L.C.
501 East Main

Artesia, New Mexico 88210

RE: ARCAI 5 Letter: ‘“Response to Requests for Evaluation of Background Groundwater
Concentrations” dated May 7, 2014

Mr. Crawford,

The New Mexico Oil Conservation Division (OCD) has completed its review of the above subject letter
from Pamela Krueger of Arcadis on behalf of Navajo Refining Company, L.L.C. (Navajo).

Pollutants have been identified which exceed the standards for groun water in the State of New Mexico.
Based on events to date, Navajo is required under their OCD Discharge Permit to determine the
“packground” (20.6.2.7(E) NMAC) ground water quality for the RO Reject Farm Fiel . Navajo has the
option of determining background for other locations of environmen: interest, i.e., from “UG Wells”
and other proposed monitor wells located within, upgradient, and crossgradient of the refinery, and more
recently near the Pecos River.

The location of existing and proposed monitor wells for the determination of backgro d concentration(s)
is based on environmental ground water monitoring, vastness, and variation in hydrogeologic settings
within the refinery property. The OCD has identified the following locations where background
determinations are recommended: 1) Refinery, 2) North & South RO Reject Farm Fields (Required by
OCD Permit), and 3) The Pecos River.

The OCD is in general agreement with the concept of the environme: 1l background evaluation work
plan(s) (plan) with submittal date(s) proposed by the operator in the letter; however, it is recommended
that one plan be submitted that will address background water quality for the refinery, the RO Reject
Farm Fields, and the Pecos River within 45 days of receipt of this letter.

Be aware the OCD is concerned about Arcadis’ estimated period for the background study (i.e., 12~ 15
months) as stated in their response. The period may take half the time if a high frequency of sampling is
implemented over a given time.

Please contact the New Mexico Environment Department- Hazardous Waste Bureau to discuss any
Resource Conservation and Recovery Act considerations for the plan.

1220 South St. Francis Drive = Santa Fe, New Mexico 87505
Phone (505) 476-3460 = Fax (505) 476-3462 « www.emnrd.state.nm.us/ocd



May §,2014
Page 2

Please contact Mr. Carl Chavez of my staff at (505) 476-3490 if you have questions. Thank you.

Deputy Director
SD/cjc
cc: Mrs. Leona Tsinnajinnie, NMED- Hazardous Waste Bureau

Ms. Pamela R. Krueger, Arcadis
OCD Artesia District Office



Chavez, Carl J, EMNRD

From: Krueger, Pamela <pam.krueger@arcadis-us.com>

Sent: Wednesday, May 07, 2014 1:47 PM

To: Chavez, Carl J, EMNRD; Dawson, Scott, EMNRD

Cc: Tsinnajinnie, Leona, NMENV; Robert Combs; dan.crawford@hollyfrontier.com
Subject: Navajo Refinery - response letter to background groundwater requests
Attachments: BG GW Evaluation Requests Response Letter.pdf

Carl and Scott —

The attached letter is being submitted via Federal Express to you in response to the March 7, 2014 email from Carl and
the April 9, 2014 letter from Scott, with a copy to NMED HWB.

Pamela R. Krueger | Senior Project Manager | pam.krueger@arcadis-us.com

ARCADIS U.S., Inc. | 2929 Briarpark Dr. Suite 300 | Houston, TX 77043
T: 713.953.4816 | M: 713.249.8548 | F: 713-977-4620
Connect with us! www.arcadis-us.com | LinkedIn | Twitter | Facebook

ARCADIS, Imagine the result

Please consider the environment before printing this email.

NOTICE: This e-mail and any files transmitted with it are the property of ARCADIS U.S., Inc. and its affiliates. All rights,
including without limitation copyright, are reserved. The proprietary information contained in this e-mail message, and any
files transmitted with it, is intended for the use of the recipient(s) named above. If the reader of this e-mail is not the
intended recipient, you are hereby notified that you have received this e-mail in error and that any review, distribution or
copying of this e-mail or any files transmitted with it is strictly prohibited. If you have received this e-mail in error, please
notify the sender immediately and delete the original message and any files transmitted. The unauthorized use of this e-
mail or any files transmitted with it is prohibited and disclaimed by ARCADIS U.S., Inc. and its affiliates. Nothing herein is
intended to constitute the offering or performance of services where otherwise restricted by law.



£ ARCADIS

Infrastructure - Water - Environment - Buildings

Mr. Scott Dawson

Deputy Director, Oil Conservation Division

New Mexico Energy, Minerals and Natural Resources Department
1220 South Saint Francis Drive

Santa Fe, New Mexico 87505

Subject:
Response to Requests for Evaluation of Background Groundwater Concentrations

Dear Mr. Dawson:

Navajo Refining Company, LLC (Navajo) has received comments from the Oil
Conservation Division (OCD) regarding evaluation of background groundwater
concentrations for both the area of the inactive evaporation ponds and the reverse
osmosis (RO) reject discharge fields. This letter, submitted by ARCADIS on behalf
of Navajo, provides a summary of the communications, a general response to the
requests for background concentration evaluations and specific responses to OCD
requests.

The facility-wide groundwater monitoring program for the Navajo Refinery (Refinery)
complies with requirements of the Discharge Permit GW-028 administered by the
OCD and the Resource Conservation and Recovery Act (RCRA) Post-Closure Care
Permit NMD048918817 (Permit) administered by the NMED. Because both NMED
and OCD regulate groundwater monitoring and remediation activities for the
Refinery, the background groundwater evaluation will be conducted in line with
applicable regulatory requirements.

Summary of Communications
Inactive Evaporation Ponds Area

NMED provided approval with modifications of the 2013 update to the Facility Wide
Groundwater Monitoring Work Plan (FWGMWP) in a letter dated January 29, 2014.
Among the modifications was a statement that NMED would defer to OCD for
approval of the request for changing the monitoring frequency as three wells (OCD-
2A, OCD-3, and OCD-4) near the inactive evaporation ponds. An email was sent to
OCD on February 21, 2014 with a listing of the wells that were included in the
sampling frequency request within the 2013 FWGMWP, whether NMED had
approved or denied the request, and a request for concurrence from OCD.

Imagine the result

g:\env\navajo refining\05.0 general correspondence\agency\2014\bg gw evaluation requests response letter.docx
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ARCADIS Mr. Scott Dawson

May 7, 2014

OCD responded in an email on March 5, 2014 stating that it would not approve the
monitoring changes requested. A conference call was conducted on March 7, 2014
to discuss the March 5, 2014 response from OCD. The conference call was
attended by the following:

* Robert Combs, Navajo

* Glenn von Gonten, OCD
¢ Carl Chavez, OCD

¢ David Cobrain, NMED

®* Leona Tsinnijinnie, NMED
* Pam Krueger, ARCADIS

® Maisha Turner, ARCADIS

The primary agenda item for the conference call was clarification of whether the
March 5, 2014 email was stating that OCD denied the request to reduce the
monitoring frequency for the three specific wells (OCD-2A, OCD-3, and OCD-4) or if
OCD disagreed with all of the changes to the monitoring plan that had been
approved by NMED. It was clarified that the OCD was specifically requesting that
the monitoring frequency for wells OCD-2A, OCD-3, and OCD-4 not be modified.

Further discussion throughout the remainder of the conference call was focused on
the status of determining naturally occurring or background concentrations of
inorganic constituents in the vicinity of the Evaporation Ponds and evaluation of
whether active remediation methods of inorganic constituents is required for this
area.

After the conference call, the following email was sent from OCD to the meeting
attendees:

The New Mexico Oil Conservation Division (OCD) requests the following
from the operator subsequent to this morning’s meeting:

1. Provide OCD and NMED (state agencies) with the status on ground
water “Background” determination within 14 days of receipt of this
message.

Page:
217

G:\ENV\Navajo Refining\05.0 General Correspondence\Agency\2014\BG GW Evaluation Requests Response Letter.docx



ARCADIS Mr. Scott Dawson

May 7, 2014

2. Within 60-days (or by COB May 7, 2014) of this message, provide an
analysis of the ground water in comparison with WQCC water quality
standards and background as determined by the operator from MWs
within the vicinity of the surface impoundments and Pecos River. If the
greater of the WQCC water quality standards and/or “Background” is
exceeded, the operator shall propose a remedy (ies) based on the
analysis to the state agencies.

3. The above could be completed with the submittal of the Surface
Impoundments Closure Report submitted to the NMED with copy to the
OCD.

A response to the first item within the March 7, 2014 email was provided on March
21, 2014. That response and responses to the other two items are discussed in the
specific responses section below.

Reverse Osmosis Reject Discharge Fields Area

Throughout 2013, Navajo performed an investigation of groundwater beneath the two
RO reject discharge fields, located in the northwest portion of the Refinery. This
investigation was performed to comply with Section 6.D of the discharge permit GW-
028.

On April 9, 2014, Navajo received a letter from the OCD with comments on the
Reverse Osmosis Reject Water Discharge Fields Investigation Final Report, which
was submitted in February 2014. The letter stated the following:

Based on the report, and lack of ground water “background” determinations
for the RO North and South Reject Fields (fields), the potential for
assessment and determination of impacts from historical RO effluent
discharges into the fields remain unknown.

Please resubmit the report with “background” water quality sections related
to the North and South Reject Fields in comparison to associated monitor
well water quality monitoring conducted under Section 6.D of the permit with
conclusions derived thereof.

The OCD requests a resubmittal of the report addressing the items of the
report within 90 days of the date of this letter.

Page:
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ARCADIS Mr. Scott Dawson

May 7, 2014

A response to this letter is provided in both the general response and specific
response section below.

General Response

Both the March 7, 2014 email and the April 9, 2014 letter request a determination of
background concentrations in groundwater. There are several existing monitoring
wells that may provide an adequate evaluation of the background or naturally
occurring concentrations of constituents of concern (COCs). These wells are located
in areas either up-gradient or cross-gradient of the refinery operations and/or the
inactive evaporation ponds. However, the data available from these wells may not
be adequate to perform a statistically significant evaluation of naturally occurring
background concentrations due to the following reasons:

* The list of COCs has not been fully defined at this time and it may be possible that
not all of the COCs were analyzed in historic samples collected from all of the wells
proposed to be included in the evaluation.

* Not all of the wells proposed to be included in the evaluation are sampled as part
of the routine groundwater monitoring program and thus have not been sampled
since 1992.

* The background evaluation may include installation of additional monitoring wells,
and data from those areas is not currently available to be used in the statistical
evaluation.

In order to provide an appropriate response to the March 7, 2014 and April 9, 2014
requests, Navajo proposes to submit a work plan that will include the following
information:

® Locations of proposed monitoring wells to be installed north and west of the
Refinery to provide additional information on background conditions upgradient
and crossgradient of the RO reject discharge fields.

* Existing monitoring wells to be sampled specifically for the background evaluation.

* COCs to be included in the background evaluation and justification for inclusion of
those COCs in the evaluation.

* Frequency of sample collection.

Page:
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ARCADIS Mr. Scott Dawson

May 7, 2014

¢ Duration of the sample collection period.

¢ Schedule for performing statistical evaluation and submittal of summary report.

The work plan will provide additional details for each of the activities described above
and will be submitted to OCD and NMED by June 6, 2014. Navajo and ARCADIS
respectfully request an expedited review from both OCD and NMED in order to
expedite completion of the background evaluation.

Specific Responses
March 7, 2014 email
Item 1: On March 21, 2014, a response emailed to Carl Chavez stating the following:

On March 7, 2014, you requested the following that Navajo “Provide OCD
and NMED with the status on groundwater “background” determination within
14 days of the receipt of this message.” Below is the current status on the
background determination:

ARCADIS has reviewed the data available for three wells located
north of the EPs, across the Pecos River, MW-12, MW-13, and MW-
69 (formerly identified as MW-23), and for one well located northeast
of the City of Artesia wastewater treatment plant and northwest of
the EPs, MW-17. All four of these wells are located in areas that
would not be expected to be impacted by historic operation of the
EPs but would be representative of naturally occurring groundwater
conditions in the vicinity of the EPs. The most recent data available
from these wells is from samples collected in 1992 through 1994.
The samples collected in 1992 through 1994 were not analyzed for
all of the constituents that OCD is requesting be evaluated (chloride,
fluoride, iron, manganese, sulfate) and thus are not appropriate to
perform the requested background evaluation.

Three up-gradient wells, UG-1, UG-2, and UG-3R, are located west
of the Refinery, approximately four miles from the EPs. Although
these wells provide adequate evaluation of groundwater conditions
up-gradient of the Refinery, they may not be representative of
naturally occurring groundwater conditions near the Pecos River.
Therefore, ARCADIS does not recommend using data from these
wells as the only source of background groundwater evaluation.

Page:
5/7

G:\ENV\Navajo Refining\05.0 General Correspondence\Agency\2014\BG GW Evaluation Requests Response Letter.docx



ARCADIS

Navajo will continue to evaluate whether a background determination will be
performed or whether to continue to use the WQCC standards for screening
groundwater data. Navajo and ARCADIS will communicate with OCD
regarding the decisions over the next several weeks.

Item 2: The annual groundwater monitoring report, submitted to both NMED and
OCD on March 4, 2014, provided an analysis of the groundwater in comparison with
WQCC water quality standards. As described above, Navajo plans to perform a
rigorous evaluation of background concentrations in groundwater. An analysis of the
groundwater in comparison to background concentrations will be completed as soon
as a statistically valid data set for background concentrations has been obtained. At
that time, Navajo may petition NMED and OCD to utilize background concentrations
as screening levels for specific COCs instead of the WQCC water quality standards,
as per New Mexico Administrative Code (NMAC) Chapter 20.6.2.3101.A(2).
Furthermore, additional remediation activities, beyond those currently being
conducted, will be proposed if such activities are indicated.

Item 3: NMED is currently reviewing the Evaporation Ponds Phase IV Corrective
Action Investigation Report, submitted in August 2013. That report presented the
defined extent of soil and groundwater impacts due to historic operations of the
Evaporation Ponds and recommended that a Corrective Measures Study be
conducted to evaluate appropriate risk-based corrective measures, which will include
an evaluation of appropriate risk-based cleanup goals. An updated closure report
will be submitted to NMED once the corrective measures study has been completed
and appropriate closure activities have been selected.

April 9, 2014 letter

The Reverse Osmosis Reject Water Discharge Fields Investigation Final Report
concluded that TPH, VOCs, semivolatile organic compounds (SVOCs), and radium
were either not detected in groundwater samples, or the concentrations were below
the WQCC water quality standards. However, the report also concluded that
inorganic COCs were present above the WQCC water quality standards, including
arsenic, boron, chloride, fluoride, manganese, nitrate/nitrite, sulfate, total dissolved
solids, and uranium. OCD is correct that the lack of a background evaluation means
that it is not currently possible to evaluate whether these inorganic COCs are a result
of discharge to the fields.

It is not possible to obtain a statistically significant background data set in order to

resubmit the report within the requested 90 days. Therefore, Navajo will not be able
to comply with this request. Navajo proposes to perform the background evaluation
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described in this letter and will submit an addendum to the report with an updated
evaluation of background concentrations and an updated evaluation of whether
discharge activities may have potentially adversely impacted groundwater beneath
the fields.

Summary

Navajo will submit the background evaluation work plan described in this letter within
45 days, which will be prior to the requested 90 days for a response to the April 9,
2014 letter. Completion of the background study is expected to require
approximately 12 to 15 months following receipt of agency approval of the work plan.

If you have any questions or comments, Navajo and ARCADIS are available for
further discussion regarding evaluation of background groundwater concentrations.

Sincerely,

ARCADIS U.S,, Inc.

SR e, B

Pamela R. Krueger
Senior Project Manager

Copies:

Mr. Carl Chavez, OCD

Ms. Leona Tsinnijinnie, NMED
Mr. Dan Crawford, Navajo

Mr. Robert Combs, Navajo
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Certification

| certify under penalty of law that this document and all attachments were prepared
under my direction or supervision according to a system designed to assure that
qualified personnel properly gather and evaluate the information submitted. Based on
my inquiry of the person or persons who manage the system, or those persons directly
responsible for gathering the information, the information submitted is, to the best of
my knowledge and belief, true, accurate, and complete. | am aware that there are
significant penalties for submitting false information, including the possibility of fine and
imprisonment for knowing violations.

i 4'4 4-7//’(\

Michael W. Holder
Environmental Manager, Navajo Refining
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Executive Summary

The Navajo Refining Company (Navajo) is a subsidiary of the Holly Frontier
Corporation. Navajo owns and operates the Artesia Refinery (Refinery), which is
located in Artesia, New Mexico. The Refinery has been in operation since the 1920’s
and processes crude oil into asphalt, fuel oil, gasoline, diesel, jet fuel and liquefied
petroleum gas.

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. This unitis 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 approved Discharge Permit GW-028
(GW-028), issued by the State of New Mexico Energy, Minerals and Natural Resource
Department Qil Conservation Division [(OCD), OCD 2012].

Section 6.D of GW-028 requires Navajo to perform a site investigation of the two RO
reject water discharge fields. The Reverse Osmosis Reject Water Discharge Fields
Site Investigation Work Plan (work plan) was initially submitted to OCD on November
20, 2012 and was revised December 20, 2012 in response to comments received from
OCD via email (ARCADIS 2012b). The investigation was conducted according to the
work plan throughout 2013. This document comprises the final report of the site
investigation required by Section 6.D.3 of GW-028.

Scope of Services Performed

The approved work plan included the following scope of services:
* |Installation of three groundwater monitoring wells in each of the two discharge
fields, with one well located as close as possible to each discharge point and the

remaining two wells located in the downgradient direction;

* Collection and analysis of soil samples from each well location;

viii
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*  Gauging of all six wells on a quarterly basis for a minimum of one year;

* Collection and analysis of groundwater samples from each of the six wells on a
quarterly basis for a minimum of one year;

* Collection and analysis of the RO reject stream during each quarterly groundwater
monitoring event;

®* Preparation and submittal of quarterly progress reports;

* Preparation and submittal of a final site investigation report; and

* Atthe request of the New Mexico Environment Department (NMED) Hazardous
Waste Bureau (HWB), an additional soil boring, RO-SB-1, 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.

The procedures followed to complete the scope of services have been described in the
interim monitoring reports and are described in detail in the body of this report.

Sample Analysis and Screening

Samples collected were analyzed for various constituents of concern (COCs), as per
the approved work plan. Details of the sample collection procedures and analyses
requested are provided in the body of this report. The results of the laboratory
analyses were compared to screening levels to evaluate whether further action is
required within each area.

The discharge fields investigated are located within the Refinery fenceline and access
to these areas is limited to personnel approved to enter the Refinery. The purpose of
this investigation is to determine whether there is a current risk of exposure. Thus, the
screening levels were selected based on exposure pathways including soil to
groundwater leaching as well as direct exposure to industrial and construction workers.
Soil screening levels (SSl.s) were obtained from the updated Table A-1 (NMED,
2012b) of the Risk Assessment Guidance for Site Investigations and Remediation
(NMED, 2012a). Critical SSLs were selected according to the following hierarchy:
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* The lower value of the Industrial/Occupational Exposure or Construction Worker
Exposure SSLs were used to screen shallow soil samples (0 to 1 foot below
ground surface [ft bgs]);

* Construction Worker Exposure SSLs were used to screen soil samples from
greater than 1 ft bgs to 10 ft bgs; and

¢ Dilution Attenuation Factor (DAF) 20 SSLs were used to screen soil samples from
greater than 10 ft bgs.

Total petroleum hydrocarbon (TPH), Diesel Range Organics (DRO), and Motor Oil
Range Organics (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). The critical SSL for each COC is provided in the soil
data summary table discussed in the body of this report.

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
discussed in the body of this report.

Summary of Results and Conclusions

TPH, volatile organic compounds (VOCs), polycyclic aromatic hydrocarbons (PAHs),
and most of the inorganic compounds were either not detected in soil samples, or the
concentrations were below the screening levels. Arsenic and fluoride were detected
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above the soil screening levels. Chloride, sulfate, and radium do not have soil
screening levels and were detected above the laboratory reporting limits.

TPH, VOCs, semivolatile organic compounds (SVOCs), radium were either not
detected in groundwater samples, or the concentrations were below the groundwater
screening levels. Arsenic, boron, manganese, uranium, chloride, fluoride, and
nitrate/nitrite were detected in one or more of the groundwater samples collected in
2013. The concentrations of sulfate and total dissolved solids were detected above
the screening levels in all of the groundwater samples.

Recommendations

The investigation has confirmed that discharge of the RO stream has caused limited
localized mounding of groundwater in the immediate vicinity of the fields. When
discharging ceases the effects of the discharge are expected to disperse within a
short period of time. No further action is recommended regarding the hydrogeology
at this time.

The investigation has also confirmed minor impacts to the geochemistry of the
groundwater beneath the fields. It is inconclusive whether the RO reject discharge
stream may potentially be contributing to elevated constituents of concern in
groundwater, or if there may be upgradient sources of these compounds. It is
recommended to continue monitoring of the six groundwater monitoring wells in the
RO reject discharge field on a semiannual basis. Following discharge termination, it
should be possible to determine whether the RO reject discharge was a source of the
elevated compounds.

Background concentrations of several constituents, such arsenic, boron, manganese,
uranium, chloride, fluoride, and nitrate/nitrite, have not been adequately established
at this time. Therefore, installation of an additional upgradient monitoring well west of
US 285 is also recommended.

Xi
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1. Introduction

The Navajo Refining Company (Navajo) is a subsidiary of the Holly Frontier
Corporation (HFC). Navajo owns and operates the Artesia Refinery (Refinery), which
is located in Artesia, New Mexico. Figure 1 shows the location of the Refinery. The
Refinery has been in operation since the 1920’s and processes crude oil into asphalt,
fuel oil, gasoline, diesel, jet fuel and liquefied petroleum gas.

Navajo operates a 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. This 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 approved Discharge Permit GW-028 (GW-
028), issued by the State of New Mexico Energy, Minerals and Natural Resource
Department Qil Conservation Division ([OCD], OCD 2012].

Section 6.D of GW-028 requires Navajo to perform a site investigation of the two RO
reject water discharge fields. The Reverse Osmosis Reject Water Discharge Fields
Site Investigation Work Plan (work plan) was initially submitted to OCD on November
20, 2012 and was revised December 20, 2012 in response to comments received from
OCD via email (ARCADIS 2012b). The investigation was conducted according to the
work plan throughout 2013.

This document comprises the final report of the site investigation required by Section
6.D.3 of GW-028. The report generally follows the format for an investigation report
defined in the Post-Closure Care Permit issued by the HWB, as required in Section
6.D.3 of GW-028.
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2. Background
2.1 Site Description

Navajo operates a 100,000 barrel-per-day petroleum Refinery located at 501 East
Main Street in the city of Artesia, Eddy County, New Mexico. The facility has been in
operation since the 1920's and processes crude oil into asphalt, fuel oil, gasoline,
diesel, jet fuel, and liquefied petroleum gas. The Refinery is an active, growing
industrial facility. There are no plans to close the facility or reduce the size of the
operation.

Figure 1 shows the location of the Refinery in relation to the town of Artesia, New
Mexico. As can be seen in Figure 1, the Refinery is located on the eastern side of
Artesia, New Mexico. The area to the north, south, and east of the Refinery is used
primarily for agricultural and ranching purposes, while the area to the west, southwest,
and northwest of the Refinery consists of business and residential districts.

Figure 2 depicts the boundaries of the active Refinery, the boundary of property owned
by Navajo, and nearby features. Figure 2 also depicts the boundary of property owned
by Montana Refining Company, which is also a subsidiary of HFC.

As shown in Figure 2, the two RO reject fields are located to the northeast of the
Refinery process areas, within the boundary of property owned by Navajo. The south
RO reject field is located adjacent to and south of Eagle Creek, an arroyo that drains
stormwater from the City of Artesia. The north RO reject field is located adjacent to
and north of Eagle Creek. RO water discharge points and surface distribution trenches
for the two RO reject fields are shown in Figure 3.

2.2 Previous Investigations

Section 2.4 of the work plan provided a summary of previous investigations and
analyses. The previous investigations throughout the Refinery have provided
information regarding the lithology and hydrology in the area. Information obtained as
part of this investigation has been combined with information obtained from those
previous investigations and is discussed in Section 4 of this report.
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3. Scope of Services

The work plan (ARCADIS 2012) provided a detailed description of activities to be
conducted within the RO reject discharge fields. This section provides a summary of
activities actually performed during 2013 and describes the procedures used.

3.1 Health and Safety Considerations

Sampling activities were conducted in Level D personal protective equipment (PPE).
Members of the field team were required to view a 30-minute safety video and undergo
facility-specific safety orientation prior to beginning work within the Refinery.

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.

Overhead utility lines are present throughout both of the two fields. All of the locations
for the soil borings were selected to provide a safe minimum distance of 45 feet
between the drill rig mast and the overhead utility lines.

Subsurface clearing procedures included marking the desired boring location, then
marking approximate locations of known underground utilities in the vicinity. Boring
locations were adjusted to be located a minimum of 18 to 24 inches from known
underground utilities. Each location was then manually cleared using a hand auger to
a depth of 5 ft bgs in the south RO reject field and to a depth of 10 ft bgs in the north
RO reject field.

3.2 Investigation Activities Performed

Between January 28 and February 4, 2013, six soil borings were drilled and
completed as permanent monitoring wells within the two 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 point of discharge in the northern and southern discharge
fields, respectively, as requested by OCD on December 4, 2012. Monitoring wells
MW-115 and MW-116 were instalied near the northwestern and northeastern corners
of the south RO reject field, respectively. Monitoring wells MW-118 and MW-119
were installed along the northern side of the north RO reject field.
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At the request of NMED HWB, an additional soil boring, RO-SB-1, 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.

Figure 3 depicts the locations of the soil boring, the monitoring welis, the discharge
points, surface distribution trenches, and the boundaries of the RO reject discharge
fields. Soil boring logs and well construction details 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 (Alconox ") and water then rinsed with distilled water.

3.3 Investigation Methods

Methods and procedures used during this investigation are described in the following
subsections.

3.3.1 Soil Sample Collection and Analysis

Shallow soil samples were collected from each location from the hand auger bucket
during the subsurface clearance. Additional subsurface samples were collected
continuously ahead of the drill rig 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 (PID) and were noted
in field boring logs and well completion diagrams included as Appendix A.

Boreholes were drilled to a maximum depth of 25 ft bgs at locations MW-115 through
MW-119 and to a depth of 35 ft bgs at MW-114. The 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. Well construction details are presented in Table 1.

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

« 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.

e 2-Foot Intervals: Soil samples were collected at every 2-foot interval throughout
the boring depth and submitted for analysis of moisture content.



Reverse Osmosis Reject
Water Discharge Fields

Q ARCADIS Investigation Final Report

Navajo Refining — Artesia,
New Mexico

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. Soil
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 Tabie
2. Trip blank samples were included with each shipping container that contained
samples to be analyzed for VOCs, as required by the work plan. Analytical reports
for the soil samples are provided in Appendix B.

3.3.2 Monitoring 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 Polyvinyl Chloride (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.

Each location was surveyed by a registered land surveyor. Survey information is
provided in Table 3.

3.3.3 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
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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.

3.3.4 Groundwater Sample Collection and Analysis

Groundwater samples were collected from monitoring wells MW-114 through
MW-119 during four quarterly monitoring events. The depth to water was measured
within each well prior to sample collection. Field logs for the purging and sample
collection from each well are provided in Appendix C for each monitoring event.
Water level measurements are provided in Table 4 for each well for each monitoring
event in 2013.

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 an 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. The final water
quality measurements are provided in Table 5 for each well for each monitoring
event in 2013.

Groundwater samples were placed into clean sample containers provided by the
laboratory. Groundwater samples collected for metals analysis were field-filtered
using a 0.45 micron disposable in-line filter. Groundwater samples collected for all
other sample analyses were not field-filtered. 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 D with the analytical data reports.

3.4 Quality Control Samples and Review
Field duplicates, field blanks, equipment rinsate blanks and trip blanks were planned to

be obtained at a minimum at the foliowing rates for soil and groundwater samples
submitted to the laboratory for analysis:
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* Field Duplicates — 10%
* Equipment Rinsate Blanks — 5% for soil samples (minimum of one per day)

*  Trip Blanks — one per shipping container with samples intended for VOC analyses

Field duplicate samples were not collected during the well installation or during the first
quarterly monitoring event. Field duplicate samples were collected during the second,
third, and fourth quarterly monitoring events.

During well installation, equipment blanks were collected at the rate of one sample for
every 20 soil samples; however, an equipment blank was not coliected on every day.

Trip blanks were included in each shipping container that contained samples intended
for VOC analyses during the well installation and all four monitoring events.

ARCADIS performed data validation on approximately 10 percent of the soil and
groundwater analytical results in accordance with United States Environmental
Protection Agency (USEPA) guidance (USEPA 1999; 2002). Data validation reports
are included with the laboratory reports in Appendices B and D. Data qualifier flags
have been appended to laboratory results based on data evaluation and are
incorporated into the respective data tables discussed later in this report.

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.

Groundwater samples for nitrate/nitrite were collected in unpreserved containers
during the first and third quarterly monitoring events due to miscommunication with
the laboratory. As a result, the nitrate/nitrite samples are flagged as being analyzed
outside of hold time. The data are presented in Section 6 and are generally
considered usable for the purpose of this evaluation.

Reverse Osmosis Reject
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3.5 Investigation Derived Waste

During the well installation sampling activities, all soil cuttings were 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.

Gloves, paper towels and other solid waste generated during well installation and
subsequent monitoring events were collected and disposed of in the Refinery trash.

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.
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4. Field Investigation Results

This section provides a description of the site conditions, updated with information
obtained during the field investigation.

4.1 Surface Conditions
411 Arealand Uses

The area north, south, and east of the facility is sparsely populated and used primarily
for agricultural and ranching purposes. The primary business and residential areas of
the City of Artesia are located to west, southwest, and northwest of the Refinery.
There are a few commercial businesses south of the Refinery along Highway 82,
including an oil field pipe company located at the southeast corner of the plant. Much
of the property for a half mile north to East Richey Avenue and east toward Bolton
Road is owned by Navajo. Much of the area east and northeast to Haldeman Road is
a cultivated pecan orchard or used for other agricultural and ranching purposes.

The active Refinery and some of the surrounding property owned by Navajo is fenced
and guarded with only a few controlled entry points. The agricultural fields directly east
and northeast of the Refinery that are owned by Navajo are not fenced.

Immediately to the north of the north RO reject discharge field is an open field and an
electrical substation. A small residential area is located to the northwest and a trucking
company is located to the west of the north RO reject discharge field. The Refinery is
located across Eagle Creek and to the south of the north RO reject discharge field.
The south RO reject field is bounded by Eagle Creek and the north RO reject
discharge field to the north, the Refinery to the west and south, and the agricultural
field owned by Navajo to the east.

4.1.2 Topography

The Refinery facility is located on the east side of the city of Artesia in the broad Pecos
River Valley of eastern New Mexico. The topography of the site and surrounding areas
is shown in Figure 1. The average elevation of the city is 3,380 feet above mean sea

level. The plain, on which Artesia is located, slopes eastward at about 30 feet per mile.
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4.1.3 Surface Water Drainage Features

Surface drainage in the area is dominated by small ephemeral creeks and arroyos that
flow eastward to the Pecos River, located three miles east of the city.

Natural surface drainage at the facility is to the north and east. The major drainage in
the immediate area of the Refinery is Eagle Creek (or Eagle Drawy}, an ephemeral
watercourse normally flowing only following rain events, that runs southwest to
northeast through the process area of the Refinery and then eastward to the Pecos
River. Upstream of the Refinery, Eagle Draw functions as a major stormwater
conveyance for the community. It also drains outlying areas west of the city and is
periodically scoured by intense rain events.

The elevation of Eagle Draw is 3,360 feet at its entrance to the Refinery and decreases
to approximately 3,305 feet at its confluence with the Pecos River. A large portion of
the Refinery is within the 100-year floodplain of Eagle Draw. However, Eagle Draw
has been channelized from west of Artesia to the Pecos River to help control and
minimize flood events. In the vicinity of the Refinery, the Eagle Draw channel has been
lined with concrete to provide further protection during flood events. A check dam was
also constructed west of Artesia along Eagle Draw. At this time, most of the city and
the Refinery have been effectively removed from the floodplain.

RO reject water discharge points and surface distribution trenches for the two RO
reject fields are shown in Figure 3. In the north RO field, RO reject water is discharged
at the southwest corner of the field and conveyed east and north via surface
distribution trenches that are present in the eastern half of the field (Figure 3). In the
south RO field, RO reject water is discharged at the southwest corner of the field and
conveyed through a distribution trench network laid out in a grid pattern. As shown in
Figure 3, the south RO field distribution network has primary trenches that trend north
of the discharge point and secondary trenches that trend east of the discharge point.
Earthen berms surround the perimeter of both the north and south RO fields,
preventing surface water flow from each field from entering Eagle Creek and
surrounding areas.

10
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4.2 Exploratory Drilling Investigations

The methods used to complete the installation of the six monitoring wells and one soil
boring were described in Section 3 of this report. Lithologic observations were
recorded on the boring/well completion log contained in Appendix A. These
observations are incorporated into the subsurface conditions description provided in
Section 4.3.

4.3 Subsurface Conditions

Based on previous and current soil borings in the Refinery, permeable near-surface
sediments to depths of 25 to 35 feet generally consist of thin discontinuous interbedded
zones of clayey sands and gravels bounded by thicker zones of fine grained silts,
clays, and indurated caliche. Groundwater flows through the sand and gravel deposits
in braided channel flow. These sand and gravel channels likely create preferential
groundwater flow pathways. The overlying clays and clayey silts undulate at the site,
creating intermittent confined and unconfined groundwater conditions.

Lithologic observations from monitoring wells installed in the north RO field (RO-SB-
01, MW-117, MW-118, and MW-119) indicate that shallow subsurface soils are
predominantly silty clay with deeper discontinuous units of silty/clayey sands and
gravels observed at depth intervals ranging from 16 to 18 ft and 24 to 25 ft bgs in
RO-SB-1, from 20 to 20.5 ft bgs in MW-117, and from 23 to 25 ft bgs in MW-118.
Subsurface soils were similar in the south RO field with upper silty clay soils
underlain by units of silty/clayey sands and gravels observed at depth intervals
ranging from approximately 21 to 24 feet in MW-114 and from 7 to 24 feet in MW-
116.

4.4 Monitoring Well Construction

The monitoring well construction details were provided in Section 3 of this report.

4.5 Groundwater Conditions

The principal aquifers in the Artesia area are within the San Andres Formation and the
valley fill alluvium. In the vicinity of the Refinery process area is a near-surface water-
bearing zone, apparently limited in vertical extent that is shallow with respect to the

surface yet exhibits artesian properties at some monitoring wells. Lithologic logs from
monitor wells installed previously in the Refinery process area document a near-

11
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surface saturated zone overlying the main valley fill alluvium and containing water of
variable quality in fractured caliche and sand and gravel lenses at depths of 15 to 30
feet. This water is under artesian pressure for at least some or most of the year with
static water levels 3 to 5 feet above the saturated zones. The general direction of
groundwater flow in the near-surface saturated zone is to the east. Figures 4 and 5
depict the potentiometric surface for the shallow saturated zone for the Refinery and
surrounding areas based on semi-annual groundwater measurements made in March
2013 and October 2013.

in wells completed in the RO fields, water levels were measured during each quarterly
monitoring event. The depth to water from the established measuring point, the
northern side of the well casing, was measured using a battery-powered water level
indicator. Water level measurements for all four quarterly monitoring events are
provided in Table 4. in general, confined groundwater conditions are observed in both
RO fields based on depth to water measurements (Table 4) that are consistently
above the more permeable sand and gravel units observed during RO field well
installations.

Figures 6 and 7 depict the shallow potentiometric surface from March 2013 and
October 2013, respectively, for use on the RO reject water discharge fields and nearby
areas. As shown in Figures 6 and 7, groundwater flow is generally to the east, which is
consistent with potentiometric surface data obtained as part of the facility wide
groundwater monitoring program. The interpreted potentiometric surface for both
2013 semi-annual monitoring events indicates minimal groundwater mounding of
approximately one foot in the north reject water application field. In the south RO
reject water discharge field, groundwater mounding of approximately 5 ft is observed
in the March 2013 potentiometric surface (Figure 6) and approximately 4 ft in the
October 2013 potentiometric surface (Figure 7) in the vicinity of the discharge point
and monitoring wells MW-114 and MW-115. The groundwater mounding observed in
the south reject water application area generally extends north-south from the
discharge point. This orientation matches the direction of the primary distribution
trenches in the south RO field, suggesting recharge from the primary trenches
influences groundwater conditions in this area.

The magnitude of groundwater mounding observed in the southern RO reject water
discharge field generally correlates with previous water balance data that was
included in the work plan (ARCADIS 2012b). In that water balance, it was assumed
that the RO reject water is discharged to the southern RO reject water area only and is
concentrated within the vegetated portions of the field. The area of discharge was

12
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calculated to be approximately 32 acres. Annual evapotranspiration was calculated to
be 80 inches. Calculated evapotranspiration was combined with long term average
monthly precipitation totals to yield an annual water balance deficit of 68 inches. An
average RO reject water production rate of 246 gallons per minute was calculated
using production records from October 2007 to June 2012. It was conservatively
assumed that RO reject water was continuously produced, and all reject water was
sent to the south field as described above. This volume of water applied to the
approximately 32 acres resulted in 147 inches of water application. Combined with the
natural deficit of 68 inches, the annual water surplus after RO reject water input is 79
inches. The annual surplus of 79 inches or 6.6 feet for the 32 acre southern reject
water area is of similar magnitude to the 4 to 5 feet of groundwater mounding observed
in the 2013 potentiometric surfaces. This correlation further supports that RO reject
water application is primarily responsible for groundwater mounding in the vicinity of
the RO application areas.

Assuming future RO reject water production rates are consistent with past production
rates, no additional groundwater mounding is expected in the northern and southern
reject areas. There is potential for the application of RO reject water to influence
hydraulic gradients and subsequent groundwater or site COC movement and
distribution in the immediate vicinity of the RO fields. However, as described in the
conceptual site model outlined in the 2012 Contaminant Migration Evaluation Work
Plan (ARCADIS 2012a), highly conductive sand and gravel channels create
preferential groundwater flow pathways which are the primary mechanism controlling
groundwater and COC movement at the Refinery.

During this investigation, soil samples were collected at every 2-foot interval
throughout the boring depth and submitted for analysis of moisture content. Soil
moisture profiles are presented in Figures 8 through 14. In these figures, the
approximate ground surface at each boring location is depicted as a brown solid line
and a dashed blue line indicates the measured groundwater elevation at a date
shortly after soil sample collection and well installation. In all seven soil moisture
profiles, an apparent wetting front, defined as a region of rapid downward decrease
in water content in the vadose zone, is absent. Rather the range of soil moisture
values in the soil samples collected in the vadose zone and below the measured
depth to water are generally the same, suggesting that the infiltration rate is less than
or equal to the infiltration capacity of RO area soils and significant saturation or
ponding is not present in the vadose zone.

13
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In the north RO reject water discharge field, beginning at the boring location closest
to the discharge point, soil moisture values ranged from approximately 19 to 36
percent in MW-117 soil samples, from approximately 16 to 33 percent in RO-SB-1
soil samples, from approximately 18 to 39 percent in MW-118 soil samples, and from
approximately 15 to 26 percent in MW-119 soil samples. In general, the range of soil
moisture decreases with distance from the discharge point.

in the south RO reject water discharge field, beginning at the boring location closest
to the discharge point, soil moisture values ranged from approximately 17 to 34
percent in MW-114 soil samples, from approximately 19 to 27 percent in MW-115 soil
samples, and from approximatley15 to 26 percent in MW-118 soil samples. Similar
to the north RO reject water discharge field, soil moisture decreases with distance
from the discharge point.

Hydrographs displaying 2013 groundwater elevations for the RO reject field wells are
presented in Figures 15 through 20. Precipitation data from the Artesia Municipal
Airport for 2013 is also shown in Figures 15 through 20. In the south RO reject water
discharge field (Figures 15 through 17), similar groundwater elevation trends are
observed in the hydrographs with higher elevations in the spring followed by a
decrease through the summer. An increasing trend in groundwater elevation is
observed in the later part of 2013 and appears to correlate with a significant rainfall
event in September 2013. The similar groundwater trends observed in all three
south RO reject field wells (MW-114, MW-115, and MW-116) are likely influenced by
the gridded distribution trench network that distributes reject water somewhat evenly
throughout the field resulting in similar infiltration rates across the field.

The north RO reject field monitoring well hydrographs are presented in Figures 18
through 20. In contrast to the south field, the north field hydrographs display differing
seasonal trends in groundwater elevation. In MW-117 (adjacent to the RO reject
discharge point), a gradual increasing groundwater trend is observed from spring
throughout the summer, with groundwater elevations staying elevated after the
October 2013 rainfall event, and then sharply declining by November. The
hydrograph for MW-119 has similarities to MW-117, however a decreasing
groundwater elevation trend is observed in summer. The MW-118 hydrograph
(Figure 19) displays significantly different groundwater trends than those observed in
MW-117 and MW-119. A sharp increase groundwater elevation is observed early in
2013, through May 2013. The groundwater elevation remains elevated through the
summer, followed by a decreasing trend from October through November.
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The differences observed in the north RO reject field hydrographs suggest more
variability in infiltration in the north field compared to the south field, possibly due to
distribution trench orientation differences. Furthermore, the RO reject discharge is
typically directed to the south field throughout the year, with limited periods of
discharge to the north field. As shown in Figure 3, the north RO reject water
discharge field surface distribution trench network is concentrated near the center of
the field without the more extensive trench pattern seen in the south RO reject water
discharge field. This likely results in more random dispersion of infiltrating surface
water in the north RO reject water discharge field.
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5. Regulatory Criteria

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

5.1 New Mexico Soil Screening Levels

Navajo has followed guidance provided by NMED to develop 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;

s Industrial/Occupational Exposure;

¢ Construction Worker Exposure; and

o DAF20 for protection of groundwater from soil to groundwater leaching.

To adequately characterize the risk to various receptors anticipated within the RO
reject water discharge fields, separate screening levels were developed for surface
(0 to 1 ft bgs) and subsurface (>1 ft bgs) soil samples. The RO reject water
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:

s 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.

16
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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 6 along with soil analytical results.
5.2 New Mexico Groundwater Standards

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
WQCC standards from 20.6.2.3103 NMAC or the 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 Table

7 along with the groundwater analytical results.
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6. Sampling Results (Site Contamination)

This section presents the sampling results from the investigation performed within the
two RO reject water discharge fields, including the four quarterly groundwater
monitoring events.

6.1 Soil Sampling Results

This section presents the results for laboratory analysis of the soil sampling, which was
also presented in the first interim monitoring report submitted in April 2013 (ARCADIS
2013a). Soil samples were analyzed for site COCs and percent moisture to delineate
the extent of RO discharge seepage from the discharge fields.

Analytical results from soil samples collected are included in Table 6. Reported
concentrations that are above the associated SSL for each analyte are shown in bold
italic font with yellow highlighting.

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.

6.1.1 Total Metals

Concentrations of metals above SSLs were detected in subsurface soil samples
collected from all soil boring locations. Exceedances were limited to arsenic
detections above the DAF 20 SSL. Exceedances of SSLs observed for arsenic were
as follows:

e Arsenic was detected above the DAF 20 SSL of 0.262 milligrams per kilogram
(mg/kg) in subsurface soil 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 soil 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).
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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.

6.1.2 Anions

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

¢ Fluoride was detected above the DAF 20 SSL (8.37 mg/kg) in soil 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 significant increasing or decreasing trend in concentrations was
observed within the intervals above the SSL.

It should be noted that RO-SB-1 is located outside the northwestern corner of the
north RO reject field. Thus, shallow soil at this location is not expected to be
impacted by the RO reject discharge water.

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

¢ Chloride was detected above laboratory reporting limits in all soil 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).

¢ Sulfate was detected above laboratory reporting limits in all soil 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.
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6.1.3 Radium

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

* Radium-226 was detected in soil 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).

* Radium-228 was detected in soil 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).

6.2 Groundwater Sampling Results

This section presents the results for laboratory analysis of the four quarterly
groundwater monitoring events.

6.2.1 Groundwater General Chemistry Results

General chemistry parameters were measured during purging of the wells prior to
sample collection, including temperature, conductivity, pH, and turbidity. The purge
parameters were recorded on the sample collection field forms. The final readings for
these parameters recorded for each well are summarized in Table 5.

6.2.2 Groundwater Sample Chemical Analytical Results

Analytical results for the four quarterly groundwater monitoring events conducted in
2013 are summarized in Table 7. An electronic copy of the analytical data reports for
groundwater samples is provided in Appendix D. The following subsections provide a
brief summary of the groundwater analytical results.

Concentrations of radium, TPH, VOCs, and semivolatile organic compounds
(SVOCs) were either not detected above laboratory reporting limits or were below
screening levels for all groundwater samples collected in each of the four quarterly
monitoring events of 2013. Exceedances of screening levels at the sampled locations
are discussed by analytical group in detail in the following subsections.

20



Reverse Osmosis Reject
Water Discharge Fields

m ARCADIS Investigation Final Report

Navajo Refining — Artesia,
New Mexico

6.2.2.1 Total Metals

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

e The reported concentrations of arsenic in groundwater samples collected from
monitoring well MW-118 ranged from 0.011 milligrams per liter (mg/L) to 0.0156
mg/L, ali above the CGWSL of 0.01 mg/L. The concentrations of arsenic from all
other groundwater samples collected from the other five monitoring wells within
the RO reject fields were below the CGWSL for arsenic. The arsenic
concentrations in the RO reject water discharge samples ranged from 0.00125
mg/L to 0.00484 mg/L, also below the CGWSL.

¢ The reported concentrations of boron in the groundwater sample collected from
monitoring well MW-114 in November 2013 (0.816 mg/L) and from the
groundwater samples coliected from monitoring well MW-115 in February,
September, and November 2013 (0.865 mg/L, 0.782 mg/L, and 0.858 mg/L,
respectively) were above the CGWSL of 0.75 mg/L. The concentrations of boron
from all other groundwater samples collected from the monitoring wells within the
RO reject water discharge fields were below the CGWSL for boron. The boron
concentrations in the RO reject water discharge samples ranged from 0.0934 to
0.143 mg/L, also below the CGWSL.

s The reported concentrations of manganese in the groundwater samples
collected from monitoring well MW-114 in February, May, and September 2013
(1.51 mg/L, 0.844 mg/L, and 1.42 mg/L, respectively) and from the groundwater
sample collected from monitoring well MW-115 in February 2013 (0.255 mg/L)
were above the CGWSL of 0.20 mg/L. The concentrations of manganese from all
other groundwater samples collected from the monitoring wells within the RO
reject water discharge fields were below the CGWSL for manganese. The
manganese concentrations in the RO reject water discharge samples ranged
from <0.005 mg/L to 0.0111 mg/L, also below the CGWSL.

* The reported concentrations of uranium in the groundwater samples collected
from monitoring well MW-114 in November 2013 (0.0856 mg/L), from monitoring
well MW-115 in all four quarterly events (0.0843 mg/L, 0.0825 mg/L, 0.0731
mg/L [duplicate sample], 0.0936 mg/L, and 0.0874 mg/L), from monitoring well
MW-116 in all four quarterly events 2013 (0.0331 mg/L, 0.0343 mg/L, 0.04 mg/L,
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0.0388 mg/L [duplicate sample], 0.0391 mg/L, and 0.0387 mg/L [duplicate
sample],), and from monitoring well MW-118 in all four quarterly events (0.037
mg/L, 0.033 mg/L, 0.0395 mg/L, and 0.0311 mg/L) were above the CGWSL of
0.03 mg/L. The concentrations of uranium from all other groundwater samples
collected from the monitoring wells within the RO reject water discharge fields
were below the CGWSL for uranium. The uranium concentrations in the RO
reject water discharge samples ranged from <0.005 mg/L to 0.00601 mg/L, also
below the CGWSL.

Concentrations of the remaining metals in water samples were either not detected
above laboratory reporting limits or were below the respective CGWSLs.

6.2.2.2 Anions

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

¢ The reported concentrations of chloride in the groundwater samples collected
from monitoring well MW-114 in November 2013 (422 mg/L), from monitoring
well MW-115 in all four quarterly events (422 mg/L, 373 mg/L, 364 mg/L
[duplicate sample], 530 mg/L, and 428 mg/L), from monitoring well MW-116 in all
four quarterly events 2013 (389 mg/L, 330 mg/L, 334 mg/L, 339 mg/L [duplicate
sample], 331 mg/L, and 331 mg/L [duplicate sample]), and from monitoring well
MW-118 in February and May 2013 (296 mg/L, and 287 mg/L) were above the
CGWSL of 250 mg/L. The concentrations of chloride from all other groundwater
samples collected from the monitoring wells within the RO reject water discharge
fields were below the CGWSL for chloride. The chloride concentrations in the
RO reject water discharge samples ranged from 38.2 mg/L to 134 mg/L, also
below the CGWSL.

¢ The reported concentrations of fluoride in the groundwater samples collected
from monitoring well MW-114 in February, May, and September 2013 (1.76
mg/L, 1.91 mg/L, and 1.82 mg/L), from monitoring well MW-116 in November
2013 (1.61 mg/L), from monitoring well MW-117 in all four quarterly events of
2013 (2.73 mg/L, 2.29 mg/L, 2.80 mg/L, and 3.95 mg/L), from monitoring well
MW-118 in all four quarterly events (5.16 mg/L, 5.39 mg/L, 4.48 mg/L, and 6.78
mg/L), and from monitoring well MW-119 in all four quarterly events of 2013
(2.36 mg/L, 2.43 mg/L, 2.28 mg/L, and 3.17 mg/L) were above the CGWSL of
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1.6 mg/L. The concentrations of fluoride from all other groundwater samples
collected from the monitoring wells within the RO reject water discharge fields
were below the CGWSL for fluoride. The fluoride concentrations in the RO reject
water discharge samples ranged from 2.15 mg/L to 3.32 mg/L, also above the
CGWSL. It should be noted that all reported concentrations of fluoride, with the
exception of groundwater samples from MW-118, are all below the USEPA MCL
of 4 mg/L.

* The reported concentrations of nitrate/nitrite in the groundwater samples
collected from monitoring well MW-114 in February 2013 (1.43 mg/L), from
monitoring well MW-116 in February 2013 (1.37 mg/L), from monitoring well MW-
118 in February and May 2013 (2.39 mg/L and 2.09 mg/L}), and from monitoring
well MW-119 in February and May 2013 (2.35 mg/L and 1.91 mg/L) were above
the CGWSL of 1.0 mg/L. The concentrations of nitrate/nitrite from all other
groundwater samples collected from the monitoring wells within the RO reject
water discharge fields were either not detected or were below the CGWSL for
nitrate/nitrite. It should be noted that some of the detection limits exceeded the
CGWSL. The nitrate/nitrite concentrations in the RO reject water discharge
samples ranged from 1.06 mg/L to 3.22 mg/L, also above the CGWSL.

+ All of the reported concentrations of sulfate in the groundwater samples collected
from all of the monitoring wells were above the CGWSL of 600 mg/L, ranging
from 1,800 mg/L to 3,090 mg/L. Concentrations of sulfate ranged from 1,030 to
1,690 mg/L in the RO reject water discharge samples.

6.2.2.3 Total Dissolved Solids

All of the reported concentrations of total dissolved solids (TDS) in the groundwater
samples collected from the monitoring wells were above the CGWSL of 1,000 mg/L,
ranging from 3,650 mg/L to 6,130 mg/L. The reported concentrations of TDS in the RO
reject water discharge samples ranged from 2,290 mg/L to 3,150 mg/L.
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Navajo Refining — Artesia,
New Mexico
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7. Conclusions

The site investigation of the RO reject discharge fields has been completed according
to the approved work plan. The data collected during the soil and groundwater
investigation of the RO reject water discharge fields indicate the following:

¢ Groundwater elevations were measured and used to construct potentiometric
surface maps for the area surrounding and encompassing the RO reject water
discharge fields. The data obtained throughout 2013 indicate that groundwater
occurs beneath the southern RO reject water discharge field, which receives the
majority of the discharge. Slight mounding was noted in the northern RO reject
water discharge field; however, it was not as significant.

¢ The reported concentrations of organic constituents in soil samples were below
reporting limits or screening levels in all soil samples collected. Concentrations of
organic constituents in groundwater samples were below reporting limits or
screening levels in all groundwater samples collected during all four quarterly
monitoring events. These results confirm that no impacts from hydrocarbons
have occurred as a result of discharge of the RO reject stream to the two fields.

s The reported concentrations of arsenic were detected above soil leachate
screening levels in all subsurface soil samples collected. However, the reported
concentrations of arsenic in groundwater from five of the six wells were below
the groundwater screening level during all four quarterly monitoring events. The
reported concentrations of arsenic in groundwater from the sixth well (MW-118)
ranged from 0.011 mg/L to 0.0156 mg/L, only slightly above the screening level
of 0.01 mg/L. The reported concentrations of arsenic in the RO reject water
discharge sample were below the screening level during all four quarterly
monitoring events. These results indicate that the RO reject water discharge is
not a significant source of dissolved arsenic in groundwater.

¢ The reported concentrations of boron in all soil samples were below the
screening levels. The reported concentrations of boron in one groundwater
sample from MW-114 and three of the groundwater samples from MW-115 were
above the screening level of 0.75 mg/L. The concentrations of boron in the
remaining groundwater samples from the monitoring wells and in all of the RO
reject water discharge samples were below the screening levels. These results
indicate that the RO reject water discharge is not a significant source of
dissolved boron in groundwater.
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* The reported concentrations of manganese in all soil samples were below the
applicable screening levels. The reported concentrations of manganese in three
groundwater samples from MW-114 and in one groundwater sample from MW-
115 were above the screening level of 0.20 mg/L. The reported concentrations of
manganese in the remaining groundwater samples from the monitoring wells and
from all four of the RO reject water discharge samples were below the screening
level. These results indicated that the RO reject water discharge is not a
significant source of dissolved manganese in groundwater.

* The reported concentrations of uranium in all soil samples were below the
screening levels. The reported concentrations of uranium in various groundwater
samples collected from four of the six monitoring wells (MW-114, MW-115, MW-
116 and MW-118) were above the screening level of 0.03 mg/L. The
concentrations of uranium in all of the groundwater samples collected from the
remaining two monitoring wells (MW-117 and MW-119) and the RO reject water
discharge samples were below the screening level. These results indicate that
the RO reject water discharge is not a significant source of dissolved uranium in
groundwater.

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 various
groundwater samples collected from four of the six monitoring wells (MW-114,
MW-115, MW-116 and MW-118) were above the screening level of 250 mg/L.
The concentrations of chloride in all of the groundwater samples collected from
the remaining two monitoring wells (MW-117 and MW-119) and the RO reject
water discharge samples were below the screening level. These results indicate
that the RO reject water discharge is not a significant source of chloride in
groundwater.

¢ Concentrations of fluoride in soil samples were detected above the soil leachate
screening level at locations MW-1 16, MW-118, MW-119, and RO-SB-1. The
reported concentrations of fluoride in various groundwater samples collected
from MW-114, MW-116, MW-117, MW-118, and MW-119 exceeded the
screening level of 1.6 mg/L for fluoride. The concentration of fluoride in the RO
reject water discharge sample was also above the screening level; however, the
concentrations of fluoride reported in the RO reject water discharge sample were
typically below the corresponding concentrations in the groundwater samples.
Due to the concentration of fluoride in the groundwater samples relative to the
concentrations found in the RO reject water discharge samples, it is inconclusive
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whether the discharge is a significant source for this contaminant. It is
recommended that these monitoring wells be added to the semiannual
groundwater monitoring program and with long-term data following discharge
termination, it will be possible to determine if the discharge was the source of
elevated fluoride.

¢ The reported concentrations of nitrite and nitrate in all soil samples were below
the screening levels. The reported concentrations of nitrate/nitrite (combined) in
various groundwater samples collected from four of the six monitoring wells
(MW-114, MW-116, MW-118 and MW-119) were above the screening level of
1.0 mg/L. The concentrations of nitrate/nitrite in all of the groundwater samples
collected from the remaining two monitoring wells (MW-115 and MW-117) were
below the screening level. The concentrations of nitrate/nitrite in all of the
samples collected from the RO reject water discharge exceeded the screening
level. These results indicate that the RO reject water discharge may potentially
contribute to elevated nitrate/nitrite in groundwater. It is recommended that
these monitoring wells be added to the semiannual groundwater monitoring
program and with long-term data following discharge termination, it will be
possible to determine if the discharge was the source of elevated nitrate/nitrite or
if there is an upgradient source.

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 of 250 mg/L in all groundwater samples collected
from the monitoring wells during the four quarterly monitoring events. The
reported concentrations of sulfate in the RO reject water discharge samples were
also above the screening level, but at lower concentrations than reported for the
groundwater samples. These results indicate that the RO reject water discharge
is not a significant source of elevated sulfate concentrations in groundwater.

¢ 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 all of the groundwater samples at concentrations
below the screening level.
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8. Recommendations

The investigation of the RO reject water discharge fields has confirmed that discharge
of this stream has caused mounding of groundwater in the immediate vicinity of the
fields. However, the mounding is localized and limited in extent. The OCD has
required Navajo to cease discharge to the fields by August 22, 2015. The localized
mounding effect of the discharge is expected to disperse within a short period of time
following the cessation of discharge. Therefore, no further action is recommended
regarding the hydrogeology at this time.

The investigation of the RO reject water discharge fields has confirmed minor impacts
to the geochemistry of the groundwater immediately beneath the fields. No organic
compounds were reported at elevated concentrations. It is inconclusive whether the
RO reject water discharge stream is a significant source of elevated fluoride and
nitrate/nitrite in the groundwater. Additionally, reported concentrations in at least one
of the groundwater samples collected throughout 2013 of arsenic, boron, manganese,
uranium, chloride, and sulfate were above the respective screening levels for those
compounds.

It is recommended that the six monitoring wells installed in the RO reject water
discharge fields continue to be monitored on a semiannual basis. It is recommended
that the groundwater samples be analyzed for the following parameters:

* TPHDRO;

* Cations/anions, to include chloride, fluoride, sulfate, calcium, potassium, and
sodium;

* Nitrate/nitrite; and

* Metals, to include arsenic, barium, boron, chromium, iron, lead, manganese,
selenium, and uranium.

This list of parameters overlaps with the parameters analyzed for the routine
groundwater monitoring program and encompasses the compounds that may have
been affected by discharge of the RO reject stream. The groundwater samples will be
analyzed for both total and dissolved metals during the first semiannual sampling event
and for total metals only during the second semiannual sampling event, as per the
routine groundwater monitoring program.
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Background concentrations of several constituents, such arsenic, boron, manganese,
uranium, chloride, fluoride, and nitrate/nitrite, have not been adequately established
at this time. Therefore, installation of an additional upgradient monitoring well west of
US 285 is also recommended.
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Table 1 - Well Construction Details

RO Reject Water Discharge Fields Investigation - Final Report
Navajo Refining Company, Artesia Refinery, New Mexico

- Borehole | Screen Screen Slot|Filter Pack| Bentonite | Casing .

Date Drilling Screen . . Casing Surface

WellID Installed Method Depth Interval Material Size Depth Depth Diameter Material |[Completion
(feet bgs) | (feet bgs) (inches) | (feet bgs) | (feet bgs) | (inches)
MW-114 | 1/28/2013 | hollow-stem 35 20-35 slotted PVC 0.010 18-35 14-18 2 PVC Stick up
MW-115 [ 1/29/2013 | hollow-stem 25 10-25 slotted PVC 0.010 8-25 4-8 2 PVC Stick up
MW-116 | 1/30/2013 | hollow-stem 25 10-25 slotted PVC 0.010 8-25 4-8 2 PVC Stick up
MW-117 | 1/31/2013 | hollow-stem 25 10-25 slotted PVC 0.010 8-25 4-8 2 PVC Stick up
MW-118 | 2/4/2013 | hollow-stem 25 10-25 slotted PVC 0.010 8-25 4-8 2 PVC Stick up
MW-119 | 2/4/2013 | hollow-stem 25 10-25 slotted PVC 0.010 8-25 4-8 2 PVC Stick up
Notes:

bgs = below ground surface
hollow-stem = hollow-stem auger
MW = monitoring well

RO = Reverse Osmosis
PVC = Polyvinyl chloride
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Table 2 - Laboratory Analytical Methods for Soil and Groundwater Samples
RO Reject Water Discharge Fields Investigation - Final Report
Navajo Refining Company, Artesia Refinery, New Mexico

Sample Matrix Method Analyte Group Specific Compounds
Soil / Groundwater / RO 8015 Mod Total Petroleum Gasoline Range Organics
Reject Water Hydrocarbons 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

Chioride
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 - Survey Information

RO Reject Water Discharge Fields Investigation - Final Report
Navajo Refining Company, Artesia Refinery, New Mexico

Northing Easting Top of C_asing Land Su.rface

Well () (1) Elevation Elevation
(ft amsl) (ft)

MW-114 673082.16 523818.86 3361.68 3358.60

MW-115 673997.34 523932.93 3359.31 3356.50

MW-116 673966.06 525339.63 3353.77 3351.00

MW-117 674301.52 522979.73 3363.01 3360.10

MW-118 674819.18 523375.94 3361.95 3359.60

MW-119 674860.11 524575.80 3356.11 3353.80
RO-SB-1 674883.53 522713.68 - -

Notes:

1. Northing and easting are New Mexico State Plane Coordinate System, Grid Zone East, NAD 83
Per O.P.U.S solution of static G.P.S observation
2. Elevations are NAVD 88 datum, Per N.G.S Benchmark G 416,
Elevation = 3368.79 feet.

ft = feet

-- = not measured

RO = Reverse osmosis
MW = monitoring well
amsl = above mean sea level
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Table 4 - 2013 Water Level Measurements
RO Reject Water Discharge Fieids Investigation - Final Report
Navajo Refining Company, Artesia Refinery, New Mexico

Top of Casing

Well ID Scretfetnblnterval Elevation Date Measured thatplt)h lto V\tlater Watef: Elevlatlon
(ft bgs) (ft ams) (ft below toc) (ft amsl)
2/3/2013 8.59 3353.09
3/21/2013 5.56 3356.12
5/15/2013 7.75 3353.93
Mw-114 20-35 3361.68 9/5/2013 9.44 3352.24
10/8/2013 6.99 3354.69
11/18/2013 5.48 3356.20
2/3/2013 7.49 3351.82
3/21/2013 3.20 3356.11
5/15/2013 8.10 3351.21
MW-115 10-25 338931 9/412013 8.23 3351.08
10/8/2013 7.22 3352.09
11/18/2013 5.47 3353.84
2/3/2013 9.91 3343.86
3/21/2013 5.61 3348.16
5/16/2013 10.25 3343.52
MW-116 10-25 3383.77 9/4/2013 12.21 3341.56
10/8/2013 10.82 3342.95
11/18/2013 9.90 3343.87
2/3/2013 7.07 3355.94
3/22/2013 9.82 3353.19
5/15/2013 8.52 3354.49
MW-117 10-25 3363.01 9/4/2013 6.09 3356.92
10/8/2013 6.13 3356.88
11/18/2013 10.01 3353.00
2/5/2013 13.71 3348.24
3/22/2013 10.16 3351.79
5/15/2013 4.63 3357.32
Mw-118 10-25 3361.95 9/4/2013 449 3357.46
10/8/2013 5.15 3356.80
11/18/2013 10.96 3350.99
2/5/2013 6.67 3349.44
3/22/2013 10.27 3345.84
5/15/2013 7.65 3348.46
MW-119 10-25 335611 9/4/2013 10.72 3345.39
10/8/2013 6.97 3349.14
11/18/2013 11.48 3344.63

Abbreviations:

amsl = above mean sea level
bgs = below ground surface
toc = top of casing

ft = feet

RO = reverse osmosis
MW = monitoring well

Notes:

1. Elevations are NAVD 88 datum, determined with Leitz Engineer level referenced to NGS benchmark

designated G-416 with an elevation of 3368.79 feet.
2. Measuring point for all wells is top of casing on the north side.
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Table 5 - 2013 Well Purging and Water Quality Measurement Data
RO Reject Water Discharge Fields Investigation - Final Report
Navajo Refining Company, Artesia Refinery, New Mexico

. Temperature | Conductivit H DO ORP Turbidit
Well Date Time ?"C) (mS/cm) Y (stdpunits) (mg/L) (mV) (NbTS) Y

MW-114 | 02/03/2013 11:156 18.88 4.14 6.49 - - 37.8
MW-114 | 05/15/2013 13:35 20.04 4.026 6.51 0.64 373 2.93
MW-114 | 09/05/2013 9:30 23.25 3.432 6.74 0.25 425 2.41
MW-114 { 11/21/2013 9:30 15.61 3.39 6.1 3.8 170.6 -

MW-115 | 02/03/2013 12:15 16.83 4.53 6.83 - - 59.0
MW-115 | 05/15/2013 15:29 20.17 5.293 6.65 0.03 63.1 2.79
MW-115 | 09/04/2013 17:10 21.33 4.954 6.88 0.19 8.4 0.67
MW-115 | 11/21/2013 8:20 15.43 3.244 6.27 3.45 151 -

MW-116 | 02/03/2013 13:05 14.03 4.88 6.69 752
MW-116 | 05/16/2013 10:00 16.09 5.364 6.35 2.64 103.5 162
MW-116 | 09/04/2013 15:20 21.21 3.833 6.93 0.24 17.4 0.46
MW-116 | 11/20/2013 16:15 14.56 2.782 6.23 427 174.2 -

MW-117 | 02/03/2013 9:40 18.85 4.29 6.36 - - 62.0
MW-117 | 05/15/2013 10:05 19.83 4.228 6.51 0.25 1325 2.35
MW-117 | 09/04/2013 9:50 24.41 3.435 6.60 0.43 331 0.33
MW-117 11/20/2013 14:00 19.28 2,772 5.90 1.49 173.2 29.6
MW-118 | 02/05/2013 14:15 16.11 4.93 6.72 - - 26.8
MW-118 | 05/15/2013 18:03 19.15 4.954 6.73 515 90.6 1.61
MW-118 | 09/04/2013 12:00 23.35 3.858 6.80 3.41 43.7 0.23
MW-118 | 11/20/2013 12:50 17.5 2.906 5.901 5.49 113 4.71
MW-119 | 02/05/2013 13:05 9.42 4.00 6.87 - - 144
MW-119 | 05/15/2013 18:05 15.15 4.436 6.50 7.65 88.4 277
MW-119 | 09/04/2013 13:30 19.98 3.248 6.94 1.96 111 0.18
MW-119 | 11/20/2013 9:50 5.86 2.777 5.86 7.06 141.3 4.77

Notes:

°C = degrees Celsius
DO = dissolved oxygen

mg/L = milligrams per liter
mS/cm = milli-Siemens per centimeter

mV = millivolts
NTU = nephelometric turbidity units
ORP = oxidation reduction potential
std units = standard pH units

-- = parameter not collected
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Table 6 - Summary of Soil Sampling Analytical Results

RO Reject Water Discharge Fields Investigation - Final 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)
Depth: 1 5 10 15 20
Date: 1/28/2013 1/28/2013 1/28/2013 1/28/2013 1/28/2013
Industrial/ Construction
Occupational SSL | Worker SSL DAF 20 SSL
- _;Lnalyte (mg/kg) (mg/kg) (mg/kg) Result {Qual| RL Result | Qual RL Resuit | Qual RL Result |Qual{ RL Result | Qual RL
oisture (%)
Percent Moisture 1 179 | ] 001 ] 28 | ] 001 ] 252 | | 0.01 199 | 1 0.01 27 | ] _0.01
Metals (mg/kg)
Aluminum 1.13E+06 4.07E+04 1.10E+06 13900 117 5490 117 8230 113 8150 99.8 8460 120
Arsenic 1.77E+01 5.30E+01 2.62E-01 4.67 0.584 2.19 0.584 3.1 0.564 3.48 0.499 2.97 0.6
Barium 2.23E+05 4.35E+03 6.03E+03 115 0.584 99.2 0.584 131 0.564 50.7 0.499 191 0.6
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 4.99 3.21 3
Cadmium 8.97E+02 2.77E+02 2.75E+01 0.403 J 0.584 ] 0.0884 J 0.584 0.126 J 0.564 0.149 J 0.499 0.186 J 0.6
Calcium - - - 58900 5840 [150000 5840 | 141000 5640 146000 4990 | 120000 6000
Chromium 1.70E+06 4.65E+05 1.97E+09 14.3 0.584 5.44 1.17 7.76 1.13 9.03 0.998 3.77 0.6
Cobalt - - - 4.91 0.584 1.3 0.584 214 0.564 2.92 0.499 2.65 0.6
Copper 4.54E+04 1.24E+04 1.03E+03 26.4 0.584 1.67 0.584 2.82 0.564 3.34 0.499 3.97 0.6
Iron 7.95E+05 2.17E+05 1.29E+04 9110 58.4 3330 58.4 4890 56.4 5630 49.9 5630 60
Lead 8.00E+02 8.00E+02 37.3 0.584 2.59 0.584 3.86 0.564 4.96 0.499 4.37 0.6
Manganese 2.67E+04 4 40E+02 1.14E+03 192 0.584 45.8 0.584 78 0.564 129 0.499 137 0.6
Mercury 7.36E+01 1.36E+01 6.54E-01 0.0199 0.00431 U ]0.00471) 0.00371| J |0.00474f 0.00127 | J ]0.00424 U |0.00458
Molybdenum 5.68E+03 1.55E+03 7.40E+01 0.58 J 0.584 | 0.273 J 0.584 0.406 J 0.564 0.808 0.499 | 0.594 J 0.6
Nickel 2.25E+04 6.19E+03 9.53E+02 10.7 0.584 3.16 0.584 4.48 0.564 6.38 0.499 5.71 0.6
Potassium --- - - 3520 58.4 1060 58.4 1650 56.4 1240 499 1610 60
Selenium 5.68E+03 1.55E+03 1.93E+01 1.12 0.584 | 0.307 J 0.584 0.64 0.564 0.537 0.499 | 0453 J 0.6
Silver 5.68E+03 1.55E+03 3.13E+01 U 0.584 u 0.584 U 0.564 U 0.499 U 0.6
Sodium - - - 157 58.4 110 58.4 136 56.4 113 49.9 108 60
Uranium 3.41E+03 9.29E+02 9.86E+02 U 0.584 U 0.584 8] 0.564 U 0.499 U 0.6
Zinc 3.41E+05 9.29E+04 1.36E+04 40 0.584 9.61 0.584 14.9 0.564 16.1 0.499 18.2 0.6
Anions (mg/kg)
Chloride - - - 21 6.06 249 6.93 20.6 6.56 278 6.22 246 6.78
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 1.24 419 1.36
Nitrate-N 1.82E+06 4.96E+05 3.35E+02 U 1.21 U 1.39 U 1.31 U 1.24 U 1.36
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
Sulfate --- - -—- 1120 6.06 796 6.93 6970 65.6 1270 6.22 320 6.78
Cyanide 6.81E+02 1.86E+02 4 41E+00 U 241 u 2.66 U 2.46 U 2.29 U 25
Radium (pci/g)
Radium-226 —- - - 1.83 G 0.65 1.9 G 0.38 1.13 G 0.41 0.9 LT,G] 0.43 094 |LT,G| 046
Radium-228 UGJ 0.99 1.12 |G.NQ 1 UG| 0.66 UGl 0.89 1.06 |G,NQ| 0.77
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Table 6 - Summary of Soil Sampling Analytical Results
RO Reject Water Discharge Fields Investigation - Final 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)
Depth: 1 5 10 15 20
Date: 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 (millg) (m}_lkj) (m&ll:g) Result | Qual RL Result | Qual RL Resuit {Qual RL Result | Qual RL Result | Qual RL
TPH (mg/kg)
Gasoline Range Organics -—- -~ - U 0.061 NA NA NA NA
Diesel Range Organics 1.00E+03 — - U 2.1 NA NA NA NA
Motor Oil Range Organics 1.00E+03 - - 0.83 J 4.1 NA NA NA NA
VOCs (mg/kg)
1,1,1-Trichloroethane 7.89E+04 1.48E+04 5.82E+01 U [ 0.0061 NA NA NA NA
1,1,2,2-Tetrachloroethane 4.35E+01 2.21E+02 4.26E-03 U | 0.0061 NA NA NA NA
1,1,2-Trichloroethane 1.33E+01 4.72E+02 2.23E-03 U | 0.0061 NA NA NA NA
1,1-Dichloroethane 3.59E+02 1.70E+03 1.20E-01 U | 0.0061 NA NA NA NA
1,1-Dichloroethene 2.29E+03 4.32E+02 2.32E+00 U | 0.0061 NA NA NA NA
1,2-Dibromoethane 3.22E+00 1.60E+01 3.08E-04 U | 0.0061 NA NA NA NA
1,2-Dichloroethane 4.35E+01 5.87E+01 7.11E-03 U | 0.0061 NA NA NA NA
Benzene 8.47E+01 1.38E+02 3.45E-02 U | 0.0061 NA - NA NA NA
Carbon Tetrachloride 5.98E+01 2.26E+02 3.21E-02 U { 0.0061 NA NA NA NA
Chloroform 3.27E+01 1.54E+02 9.18E-03 U | 0.0061 NA NA NA NA
Dichloromethane 4.70E+03 1.12E+03 8.24E-01 0.0032} J 0.012 NA NA NA NA
Ethylbenzene 3.78E+02 1.83E+03 2.60E-01 U | 0.0061 NA NA NA NA
Tetrachloroethene 3.66E+01 2.12E+02 8.61E-03 U | 0.0061 NA NA NA NA
Toluene 5.77E+04 1.34E+04 2.53E+01 U | 0.0061 NA NA NA NA
Total Xylenes 3.98E+03 7.43E+02 3.13E+00 U | 0.018 NA NA NA NA
Trichloroethene 4.13E+01 7.68E+00 2.11E-02 U | 0.0061 NA NA NA NA
Vinyl Chioride 2.61E+01 1.49E+02 1.08E-03 U ]0.0024] NA NA NA NA
PAHs (mg/kg)
1-Methylnaphthalene U | 0.008 | NA NA NA NA
2-Methylnaphthalene -—- -—- -—- U 0.008 NA NA NA NA
Benzo(a)Pyrene 2.34E+00 2.13E+01 5.20E-01 U | 0.008 NA NA NA NA
Naphthalene 2.41E+02 1.58E+02 7.13E-02 U | 0.008 NA NA NA NA
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Table 6 - Summary of Soil Sampling Analytical Results
RO Reject Water Discharge Fields Investigation - Final Report

Navajo Refining Company, Artesia Refinery, New Mexico

Boring Location (Depth)[____ MW-114 (25) _ MW-114 (29) MW-114 (30) ~MW-114 (35) MW 115 (1)
Depth: 25 29 30 35 1
Date: 1/28/2013 1/28/2013 1/28/2013 1/28/2013 1/29/2013
Industrial/ Construction
Occupational SSL Worker SSL DAF 20 SSL
Analyte (mglkg) (mgll(g) (mm) Result | Qual RL Result | Qual RL Result | Qual RL Result | Qual RL Result | Qual RL
Moisture (%)
Percent Moisture 1 236 | T o001 I NA T T | 274 ] | 001 [175 ] | 001 19 1 1 001
Metals (mg/kg)
Aluminum 1.13E+06 4.07E+04 1.10E+06 10100 124 NA 11100 118 | 8660 88.4 | 13800 118
Arsenic 1.77E+01 5.30E+01 2.62E-01 3.14 1.24 NA 1.13 J 1.18 1.09 0.442 3.6 0.591
Barium 2.23E+05 4.35E+03 6.03E+03 27 0.618 NA 111 0.592 75.2 0.442 147 0.591
Boron 2.27E+05 4.65E+04 4.80E+02 5.2 J 6.18 NA 3.95 J 5.92 2.39 2.21 6.45 2.95
Cadmium 8.97E+02 2.77TE+Q02 2.75E+01 0.279 J 0.618 NA 0.183 J 0.592 | 0.129 J 0.442 0.39 J 0.591
Calcium - - -— 138000 6180 NA 146000 5920 § 50400 4420 1 64700 5910
Chromium 1.70E+06 4 65E+05 1.97E+09 11.2 1.24 NA 11.4 1.18 7.82 0.442 12.8 0.591
Cobalt - - - 4.08 1.24 NA 36 1.18 2.38 0.442 4.78 0.591
Copper 4.54E+04 1.24E+04 1.03E+03 3.57 1.24 NA 5.59 1.18 2.71 0.442 11.4 0.591
lron 7.95E+05 2 17E+05 1.29E+04 9380 124 NA 8870 118 5410 442 9060 59.1
Lead 8.00E+02 8.00E+02 6.42 0618 NA 5.54 0.592 4.82 0.442 237 0.591
Manganese 2 67E+04 4 40E+02 1.14E+03 125 1.24 NA 217 59.2 88.1 0.442 357 59.1
Mercury 7.36E+01 1.36E+01 6.54E-01 0.00738 0.00460] NA U 0.00479 U 0.004124 0.0182 0.00439
Molybdenum 5.68E+03 1.55E+03 7.40E+01 0.592 J 0.618 NA 0.289 J 0.592 | 0.187 J 0.442 0.742 0.591
Nickel 2 25E+04 6.19E+03 9.563E+02 562 1.24 NA 6.9 1.18 5.19 0.442 9.67 0.591
Potassium - - -~ 1660 61.8 NA 1840 59.2 1860 442 3360 59.1
Selenium 5.68E+03 1.55E+03 1.93E+01 U 1.24 NA U 1.18 0.258 J 0.442 0.949 0.591
Silver 5.68E+03 1.55E+03 3.13E+01 U 0618 NA U 0.592 U 0.442 U 0.591
Sodium - - - 181 124 NA 208 118 125 442 327 59.1
Uranium 3.41E+03 9.29E+02 9.86E+02 U 0.618 NA ] 0.592 U 0.442 v 0.591
Zinc 3.41E+05 9.29E+04 1.36E+04 23 1.24 NA 234 1.18 14.4 0.442 33.8 0.591
Anions (mg/kg)
Chiloride -— - - 19.8 6.52 NA 20.8 6.87 19.6 6.01 58.8 6.14
Fluoride (F-, Anion) 4. 54E+04 1.24E+04 8.37E+00 4.63 1.3 NA 2.25 1.37 3.2 1.2 52 1.23
Nitrate-N 1.82E+06 4.96E+05 3.35E+02 U 1.3 NA U 1.37 U 1.2 U 1.23
Nitrite 1.14E+05 3.10E+04 2.09E+01 U 1.3 NA U 1.37 U 1.2 U 1.23
Sulfate - --- - 390 6.52 NA 338 6.87 259 6.01 1160 6.14
Cyanide 6.81E+02 1.86E+02 4.41E+00 U 249 NA u 2.7 u 2.18 U 2.3
adium (pci/g)
Radium-226 --- --- -~- 0.8 LT,G| 0.45 NA 0.73 LT ,G,TlI}] 0.38 0.82 LT,G 0.5 1.62 G 0.6
Radium-228 -—- — -~ UGl 0.73 NA 0.86 |LT,G T} 0.57 0.99 [LT.G,Tl}] 0.88 1.25 | G,TI] 0.83
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Table 6 - Summary of Soil Sampling Analytical Results

RO Reject Water Discharge Fields Investigation - Final Report

Navajo Refining Company, Artesia Refinery, New Mexico

Boring Location (Depth)[____ MW-114 (25) MW-114 (29) MW-114 (30) ~MW-114 (35) | MW -115 (1)
Depth: 25 29 30 35 1
Date: 1/28/2013 1/28/2013 1/28/2013 1/28/2013 1/29/2013
Industrial/ Construction
Occupational SSL Worker SSL DAF 20 SSL
Analyte (mw) (mglkg) (mglkg) Result | Qual RL Resuit | Qual RL Result | Qual RL Result | Qual RL Result | Qual RL
TPH (mg/kg)
Gasoline Range Organics --- - --- NA NA NA U 0.061 u 0.062
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 0.63 J 0.63 1.4 J 1.4
VOCs (mg/kg)
1,1,1-Trichloroethane 7.89E+04 1.48E+04 5.82E+01 NA U 0.005 NA u 0.0061 U | 0.0062
1,1,2,2-Tetrachloroethane 4.35E+01 2.21E+02 4.26E-03 NA U 0.005 NA U 0.0061 U | 0.0062
1,1,2-Trichloroethane 1.33E+01 4.72E+02 2.23E-03 NA U | 0.005 NA u 0.0061 U | 0.0062
1,1-Dichloroethane 3.59E+02 1.70E+03 1.20E-01 NA U 0.005 NA U 0.0061 U | 0.0062
1,1-Dichloroethene 2.29E+03 4.32E+02 2.32E+00 NA U 0.005 NA U 0.0061 U ] 0.0062
1,2-Dibromoethane 3.22E+00 1.60E+01 3.08E-04 NA U 0.005 NA U 0.0061 U | 0.0062
1,2-Dichloroethane 4.35E+01 5.87E+01 7.11E-03 NA U | 0.005 NA U 0.0061 U | 0.0062
Benzene 8.47E+01 1.38E+02 3.45E-02 NA U | 0.005 NA U 0.0061 U | 0.0062
Carbon Tetrachloride 5.98E+01 2.26E+02 3.21E-02 NA U | 0.005 NA u 0.0061 U | 0.0062
Chloroform 3.27E+01 1.54E+02 9.18E-03 NA U | 0.005 NA U 0.0061 U | 0.0062
Dichloromethane 4.70E+03 1.12E+03 8.24E-01 NA 0.003| J | 0.0025 NA 0.0038 J 0.0038 U 0.012
Ethylbenzene 3.78E+02 1.83E+03 2.60E-01 NA U | 0.005 NA u 0.0061 U | 0.0062
Tetrachloroethene 3.66E+01 2.12E+02 8.61E-03 NA U | 0.005 NA U 0.0061 U | 0.0062
Toluene 5.77E+04 1.34E+04 2.53E+01 NA U | 0.005 NA U 0.0061 U | 0.0062
Total Xylenes 3.98E+03 7.43E+02 3.13E+00 NA U | 0.015 NA u 0.018 U 0.019
Trichloroethene 4.13E+01 7.68E+00 2.11E-02 NA U | 0.005 NA U 0.0061 U | 0.0062
Vinyl Chloride 2.61E+01 1.49E+02 1.08E-03 NA U | 0.002 NA U 0.0024 U | 0.0025
PAHs (mg/kg)
1-Methylnaphthalene — --- - NA NA NA Y 0.008 U | 0.0081
2-Methylnaphthalene --- --- - NA NA NA U 0.008 U | 0.0081
Benzo(a)Pyrene 2.34E+00 2.13E+01 5.20E-01 NA NA NA u 0.008 U | 0.0081
Naphthalene 2.41E+02 1.58E+02 7.13E-02 NA NA NA U 0.008 U | 0.0081
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Table 6 - Summary of Soil Sampling Analytical Results

RO Reject Water Discharge Fields Investigation - Final Report
Navajo Refining Company, Artesia Refinery, New Mexico

Boring Location (Depth) MW- 115 (5) MW- 115 (10) MW- 115 (15) "MW -115 (20) MW-115 (25)
Depth: 5 10 15 20 25
Date: 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/kg) (mg/kg) (mg/kg) Result | Qual RL ] Result | Qual RL Result | Qual] RL Result | Qual RL Result |Qual] RL
Moisture (%)
Percent Moisture _ _269 | T 001 ] 199 | | 0.01 16.3 | [ 001 | 189 | | oo1 | 209 | T o.01
Metals (mg/kg)
Aluminum 1.13E+06 4.07E+04 1.10E+06 13200 120 | 12100 117 4980 110 10300 115 5210 112
Arsenic 1.77E+01 5.30E+01 2.62E-01 242 0.599 2.9 0.587 | 0.893 0.549 2.53 0.573 1.05 0.558
Barium 2.23E+05 4.35E+03 6.03E+03 79.7 0.599 120 0.587 458 54.9 179 0.573 68 0.558
Boron 2.27E+05 4.65E+04 4 80E+02 9.03 5.99 6.04 294 3.78 J 5.49 4.85 J 573 U 13.9
Cadmium 8.97E+02 2.77E+02 2.75E+01 0.257 J 0.599 ] 0.449 J 0.587 0.117 J 0.549 0.251 J 0.573 0.173 J 0.558
Calcium - - - 90500 5990 | 63400 5870 | 157000 5490 | 161000 5730 | 219000 5580
Chromium 1.70E+06 4 65E+05 1.97E+09 13 05991 143 0.587 5.84 1.1 9.21 1.15 5.52 2.79
Cobalt --- -~ - 4.55 0.599 4.7 0.587 1.62 0.549 3.7 0.573 1.33 0.558
Copper 4.54E+04 1.24E+04 1.03E+03 7.86 0.599] 155 0.587 1.31 0.549 3.3 0.573 1.19 0.558
Iron 7.95E+05 2.17E+05 1.29E+04 8880 59.9 8210 58.7 3200 54.9 7710 57.3 2980 55.8
Lead 8.00E+02 8.00E+02 8.22 0.599] 44.9 0.587 3.28 0.549 7.03 0.573 3.73 0.558
Manganese 2.67E+04 4 40E+02 1.14E+03 211 0.599 175 0.587 62.9 0.549 132 0.573 48 0.558
Mercury 7.36E+01 1.36E+01 6.54E-01 0.00569 0.0049] 0.0146 0.00422 U ]0.00415 ) 0.00435 U |0.00449
Molybdenum 5.68E+03 1.55E+03 7.40E+01 0.68 0.599] 0.614 0.587 U 0.549 0.228 J 0.573 U 0.558
Nickel 2.25E+04 6.19E+03 9.53E+02 8.77 0.599] 9.68 0.587 3.12 0.549 6.69 0.573 2.74 0.558
Potassium -~ - --- 2630 59.9 3490 58.7 860 54.9 1690 57.3 773 55.8
Selenium 5.68E+03 1.55E+03 1.93E+01 0.843 0.599 1.2 0.587 0.348 J 0.549 0.699 0.573 0.428 J 0.558
Silver 5.68E+03 1.55E+03 3.13E+01 u 0.599}1 0.1 J 0.587 U 0.549 U 0.573 ) 0.558
Sodium - - - 216 59.9 288 58.7 122 54 .9 186 57.3 129 55.8
Uranium 3.41E+03 9.29E+02 9.86FE+02 0.856 0.599 U 0.587 U 0.549 U 0.573 U 0.558
Zinc 3.41E+05 9.29E+04 1.36E+04 31.4 0.599}1 37.9 0.587 8.52 0.549 20.5 0.573 8.99 0.558
Anions (mg/kg)
Chloride - - - 51.5 6.79 55 6.17 491 5.93 51.6 6.15 50.4 6.2
Fluoride (F-, Anion) 4.54E+04 1.24E+04 8.37E+00 5.92 1.36 7.73 1.23 3.85 1.19 5.04 1.23 0 uB 3.55
Nitrate-N 1.82E+06 4.96E+05 3.35E+02 U 1.36 U 1.23 U 1.19 U 1.23 U 1.24
Nitrite 1.14E+05 3.10E+04 2.09E+01 9 1.36 9 1.23 U 1.19 U 1.23 U 1.24
Sulfate - - - 1070 6.79 722 6.17 383 5.93 463 6.15 326 6.2
Cyanide 6.81E+02 1.86E+02 4.41E+00 ) 2.71 ) 2.43 U 2.3 U 2.3 ) 2.52
Radium (pci/g)
Radium-226 -—- - —— 1.29 G 0.41 1.39 G 0.64 0.57 |LT,G| 047 0.58 [LT,G,TI} 0.49 UG|] 0.51
Radium-228 -~ —-- - 0.78 |LT.G,TIl 0.7 1.03 |GNQ| 0.91 UG| 0.63 UG 0.81 0.75 NQ 0.68
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Table 6 - Summary of Soil Sampling Analytical Results
RO Reject Water Discharge Fields Investigation - Final Report

Navajo Refining Company, Artesia Refinery, New Mexico

Boring Location (Depth) MW-115 (5) MW- 115 (10) ~MW- 115 (15) MW -115 (20) “MW-115 (25) |
Depth: 5 10 15 20 25
Date: 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 (mglkg) (mﬂ(g) (mw) Result | Qual RL Result | Qual RL Result | Qual RL Result | Qual RL Result | Qual RL
{PH (ma/kg)
Gasoline Range Organics --- -—- --- NA NA NA NA U 0.063
Diesel Range Organics 1.00E+03 - --—- NA NA NA NA U 2.1
Motor Oil Range Organics 1.00E+03 --- --- NA NA NA NA 0.77 J 0.77
VOCs (mg/kg)
1,1,1-Trichloroethane 7.89E+04 1.48E+04 5.82E+01 NA NA NA NA U | 0.0063
1,1,2,2-Tetrachloroethane 4.35E+01 2.21E+02 4.26E-03 NA NA NA NA U | 0.0063
1,1,2-Trichloroethane 1.33E+01 4.72E+02 2.23E-03 NA NA NA NA U | 0.0063
1,1-Dichloroethane 3.59E+02 1.70E+03 1.20E-01 NA NA NA NA U | 0.0063
1,1-Dichloroethene 2.29E+03 4.32E+02 2.32E+00 NA NA NA NA U | 0.0063
1,2-Dibromoethane 3.22E+00 1.60E+01 3.08E-04 NA NA NA NA U | 0.0063
1,2-Dichloroethane 4.35E+01 5.87E+01 7.11E-03 NA NA NA NA U | 0.0063
Benzene 8.47E+01 1.38E+02 3.45E-02 NA NA NA NA U | 0.0063
Carbon Tetrachloride 5.98E+01 2.26E+02 3.21E-02 NA NA NA NA U | 0.0063
Chloroform 3.27E+01 1.54E+02 9.18E-03 NA NA NA NA U | 0.0063
Dichloromethane 4.70E+03 1.12E+03 8.24E-01 NA NA NA NA U 0.013
Ethylbenzene 3.78E+02 1.83E+03 2.60E-01 NA NA NA NA U | 0.0063
Tetrachloroethene 3.66E+01 2.12E+02 8.61E-03 NA NA NA NA U | 0.0063
Toluene 5.77E+04 1.34E+04 2.53E+01 NA NA NA NA U | 0.0063
Total Xylenes 3.98E+03 7.43E+02 3.13E+00 NA NA NA NA U 0.019
Trichloroethene 4.13E+01 7.68E+00 2.11E-02 NA NA NA NA U | 0.0063
Vinyl Chloride 2.61E+01 1.49E+02 1.08E-03 NA NA NA NA U | 0.0025
PAHs (mg/kg)

1-Methylnaphthalene --- --- --- NA NA NA NA U | 0.0083
2-Methylnaphthalene -—- --- -—- NA NA NA NA U | 0.0083
Benzo(a)Pyrene 2.34E+00 2.13E+01 5.20E-01 NA NA NA NA U | 0.0083
Naphthalene 2 41E+02 1.58E+02 7.13E-02 NA NA NA NA U | 0.0083
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Table 6 - Summary of Soil Sampling Analytical Results

RO Reject Water Discharge Fields Investigation - Final Report

Navajo Refining Company, Artesia Refinery, New Mexico

Boring Location (Depth) MW-116 (1) — MW-116 (5) "MW-116 (10) MW-116 (15) MW-116 (20)
Depth: 1 5 10 15 20
Date: 1/29/2013 1/29/2013 1/30/2013 1/30/2013 1/30/2013
Industrial/ Construction
Occupational SSL Worker SSL DAF 20 SSL
Analyte (mg/kg) (mg/kg) (mg/kg) Result |Qual] RL Result | Qual RL Result | Qual RL Result | Qual RL Result | Qual RL
Moisture (%)
Percent Moisture 179 {1 001 161 | | 0.01 16.4 | _0.01 153 | [ 001 ] 192 ] [ _0.01
Metals (mg/kg)
Aluminum 1.13E+06 4.07E+04 1.10E+06 14600 82.6 9770 76.4 7550 86.4 3970 896 | 8370 92
Arsenic 1.77E+01 5.30E+01 2.62E-01 4.38 0413 | 365 0382 | 248 0.432 2.83 0448 | 6.28 0.46
Barium 2.23E+05 4.35E+03 6.03E+03 130 0.413 155 38.2 435 0.432 19 0448 | 19.9 0.46
Boron 2.27E+05 4.65E+04 4.80E+02 7.77 4.13 7.48 3.82 9.23 J 10.8 6.99 J 11.2 4.74 46
Cadmium 8.97E+02 2 77E+02 2.75E+01 0407 | J | 0413 ] 0156 | J [ 0382 ] 0114 | J | 0432 | 0.102 J | 0448 ] 0283 [ U 0.46
Calcium 60800 4130 | 122000 3820 | 166000 4320 | 216000 4480 | 104000 4600
Chromium 1.70E+06 4 65E+05 1.97E+09 14 0413 | 8.46 0382 ] 6.73 0.432 3.86 0448 | 7.41 0.46
Cobalt 5.52 0413 | 294 0382 | 2.58 0.432 2.7 0448 | 2.95 0.46
Copper 4 54E+04 1.24E+04 1.03E+03 11.1 0413 | 405 0382 | 2.97 0.432 2.53 0448 | 4.92 0.46
Iron 7.95E+05 2.17E+05 1.29E+04 10100 41.3 6240 38.2 4720 43.2 2880 448 | 7120 46
Lead 8.00E+02 8.00E+02 14.7 0413 | 4.47 0.382 | 363 0.432 2.03 0448 | 7.08 0.46
Manganese 2.67E+04 4 40E+02 1.14E+03 375 413 163 38.2 139 0.432 351 44.8 251 46
Mercury 7.36E+01 1.36E+01 6.54E-01 0.0081 0.00348] 0.00677 0.00359] 0.00774 0.00336] 0.000647 | J [0.00359] 0.00829 0.00344
Molybdenum 5.68E+03 1.55E+03 7.40E+01 0.585 0413 | 0485 0.382 | 0.331 J ] 0432 ] 0645 0448 | 0.837 0.46
Nickel 2 25E+04 6.19E+03 9.53E+02 11.6 0413 | 6.19 0.382 | 4.51 0.432 5.57 0448 | 7.79 0.46
Potassium 3770 82.6 2130 38.2 1620 432 956 448 | 1280 46
Selenium 5.68E+03 1.55E+03 1.93E+01 0.95 0413 | 0.485 0382 ] 0353 | J [ 0432 | 0.252 J | 0448 | 0512 0.46
Silver 5.68E+03 1.55E+03 3.13E+01 U | 0413 U | 0.382 U | 0432 U | 0.448 U | 046
Sodium 135 82.6 156 38.2 121 43.2 108 4438 142 46
Uranium 3.41E+03 9.29E+02 9.86E+02 U | 0413 ] 0523 0382 | 045 0.432 U | 0.448 U [ 046
Zinc 3.41E+05 9.29E+04 1.36E+04 37.3 0.413 19 0382 | 14.2 0.432 7.87 0448 | 1938 0.46
Anions (mg/kg)
Chloride 222 4.99 29.8 4.96 8.03 498 316 4.92 33.3 4.99
Fluoride (F-, Anion) 4 54E+04 1.24E+04 8.37E+00 14.7 0999 | 4.51 0992 | 5.76 0.995 8.7 0984 | 3.92 0.997
Nitrate-N 1.82E+06 4.96E+05 3.35E+02 2.63 0.999 U | 0992 089 | J | 0995 U | 0.984 U | 0.997
Nitrite 1.14E+05 3.10E+04 2.09E+01 u | 0.999 U | 0.992 U | 0.995 U | 0.984 U | 0997
Sulfate 330 4.99 234 4.96 82.1 4.98 891 492 310 4.99
Cyanide 6.81E+02 1.86E+02 4 41E+00 u | 1.94 U 1.8 U 1.96 u |l 182 U 1.96
Radium (pci/g)
Radium-226 187 | G | 053 086 |[LT,G| 0.51 1.75 G | 061 066 |LT.G] 046 094 JLTG] 05
Radium-228 12 |GTIl _0.64 UGl 08 14 [mM3.G] 1.05 UGJ| 075 1.06 [GTI] 06
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Table 6 - Summary of Soil Sampling Analytical Results
RO Reject Water Discharge Fields Investigation - Final Report
Navajo Refining Company, Artesia Refinery, New Mexico

Boring Location (Depth) MW-116 (1) "MW-116 (5) MW-116 (10) ~ MW-116 (15) MW-116 (20) |
Depth: 1 5 10 15 20
Date: 1/29/2013 1/29/2013 1/30/2013 1/30/2013 1/30/2013
Industrial/ Construction
Occupational SSL Worker SSL DAF 20 SSL
Analyte (mglkg) (mglkg) (mglkg) Result | Qual RL Result | Qual RL Result | Qual RL Result | Qual RL Result | Qual RL
TPH (mg/kg)
Gasoline Range Organics --- --- --- U 0.05 NA NA NA NA
Diesel Range Organics 1.00E+03 --- --- 0.53 J 0.53 NA NA NA NA
Motor Oil Range Organics 1.00E+03 - - 4.7 4.7 NA NA NA NA
VOCs (mg/kg)
1,1,1-Trichloroethane 7.89E+04 1.48E+04 5.82E+01 U 0.005 NA NA NA NA
1,1,2,2-Tetrachioroethane 4.35E+01 2.21E+02 4.26E-03 U 0.005 NA NA NA NA
1,1,2-Trichloroethane 1.33E+01 4.72E+02 2.23E-03 U 0.005 NA NA NA NA
1,1-Dichloroethane 3.59E+02 1.70E+03 1.20E-01 U 0.005 NA NA NA NA
1,1-Dichloroethene 2.29E+03 4.32E+02 2.32E+00 U 0.005 NA NA NA NA
1,2-Dibromoethane 3.22E+00 1.60E+01 3.08E-04 U 0.005 NA NA NA NA
1,2-Dichloroethane 4.35E+01 5.87E+01 7.11E-03 U 0.005 NA NA NA NA
Benzene 8.47E+01 1.38E+02 3.45E-02 U 0.005 NA NA NA NA
Carbon Tetrachloride 5.98E+01 2.26E+02 3.21E-02 U 0.005 NA NA NA NA
Chloroform 3.27E+01 1.54E+02 9.18E-03 U 0.005 NA NA NA NA
Dichloromethane 4.70E+03 1.12E+03 8.24E-01 U 0.01 NA NA NA NA
Ethylbenzene 3.78E+02 1.83E+03 2.60E-01 U [ 0.005 NA NA NA NA
Tetrachloroethene 3.66E+01 2.12E+02 8.61E-03 U 0.005 NA NA NA NA
Toluene 5.77E+04 1.34E+04 2.53E+01 Y 0.005 NA NA NA NA
Total Xylenes 3.98E+03 7.43E+02 3.13E+00 U 0.015 NA NA NA NA
Trichloroethene 4.13E+01 7.68E+00 2.11E-02 U 0.005 NA NA NA NA
Vinyl Chloride 2.61E+01 1.49E+02 1.08E-03 U 0.002 NA NA NA NA
PAHs (mg/kg)
1-Methylnaphthalene --- - - U | 0.0066 NA NA NA NA
2-Methylnaphthalene - -—- --- U | 0.0066 NA NA NA NA
Benzo(a)Pyrene 2.34E+00 2.13E+01 5.20E-01 U | 0.0066] NA NA NA NA
Naphthalene 2.41E+02 1.58E+02 7.13E-02 U | 0.0066 NA NA NA NA
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Table 6 - Summary of Soil Sampling Analytical Results
RO Reject Water Discharge Fields Investigation - Final Report
Navajo Refining Company, Artesia Refinery, New Mexico

Boring Location (Depth)| MW-116 (25) MW-117 (1) MW-117 (5) — MW-117 (10) MW-117 (15) |
Depth: 25 1 5 10 15
Date: 1/30/2013 1/31/2013 1/31/2013 1/31/2013 1/31/2013
Industrial/ Construction
Occupational SSL Worker SSL DAF 20 SSL
Analyte (mg/kg) (mg/kg) (mg/kg) Result | Qual RL Result | Qual RL Result | Qual RL Result | Qual RL Result | Qual RL
Moisture (%)
Percent Moisture 1 23.2 | | 0.01 225 | [ 001 | 19 | | 0.01 264 | | 001 | 239 | | 0.01
Metals (mg/kg)
Aluminum 1.13E+06 4.07E+04 1.10E+06 7960 81.8 | 15200 127 5020 119 6140 133 | 5400 121
Arsenic 1.77E+01 5.30E+01 2.62E-01 3.22 0.400 | 4.74 0.634 1.4 0593 | 2.48 0665 | 7.29 0.607
Barium 2.23E+05 4.35E+03 6.03E+03 181 40.9 182 0634 | 622 0593 | 49.2 0665 | 8.33 0.607
Boron 2.27E+05 4.65E+04 4.80E+02 7.57 4.09 8.67 6.34 7.89 5.93 5.92 J 665 | 296 [ J 3.03
Cadmium 8 97E+02 2.77E+02 2.75E+01 0.205 J 10409 | 0374 | U | 0634 | 0133 | J | 0593 | 0.195 J 0.665 U [ 0607
Calcium 76500 4090 | 83700 6340 [ 151000 5930 | 119000 6650 | 26700 6070
Chromium 1.70E+06 4 65E+05 1.97E+09 6.81 0.409 15.4 0634 | 7.26 0593 | 8.28 0.665 | 6.81 0.607
Cobailt 2.49 0409 | 5.45 0634 | 154 0593 | 223 0.665 | 3.54 0.607
Copper 4 54E+04 1.24E+04 1.03E+03 4.45 0.409 9.7 0634 | 2.51 0593 | 2.09 0665 | 2.2 0.607
Iron 7.95E+05 2.17E+05 1.29E+04 5710 40.9 | 10800 63.4 | 3570 59.3 5340 66.5 | 8050 60.7
Lead 8.00E+02 8.00E+02 5.57 0.409 11.9 0.634 2.9 0593 | 4.46 0.665 | 3.04 0.607
Manganese 2.67E+04 4.40E+02 1.14E+03 169 40.9 410 63.4 105 0593 | 69.2 0.665 91 0.607
Mercury 7.36E+01 1.36E+01 6.54E-01 0.000757] J ]0.00343} 0.00702 0.00455 U ]0.00417]0.00201| J }0.00476]0.0011] J [0.00458
Molybdenum 5.68E+03 1.55E+03 7.40E+01 0.381 J | 0409 1.01 0634 | 0457 | J | 0593 | 0.276 0665 | 0606 | J | 0.607
Nickel 2.25E+04 6.19E+03 9.53E+02 6.75 0.409 11.4 0634 | 3.48 0593 | 3.85 0.665 | 5.09 0.607
Potassium 1700 40.9 3310 63.4 1110 59.3 1310 66.5 | 1230 60.7
Selenium 5.68E+03 1.55E+03 1.93E+01 0.433 0409 | 0098 0634 [ 0415 | J [ 0593 | 0.422 J 0.665 U | 0.607
Silver 5.68E+03 1.55E+03 3.13E+01 U | 0.409 U | 0634 U | 0593 U | 0665 U | 0.607
Sodium 120 40.9 332 127 164 119 119 J 133 154 60.7
Uranium 3.41E+03 9.29E+02 9.86E+02 U | 0.409 U | 0634 U | 0593 U | 0665 U | 0607
Zinc 3.41E+05 9.29E+04 1.36E+04 17.8 0409 | 387 0634 | 116 0.593 12.2 0.665 | 10.1 0.607
Anions (mg/kg)
Chloride 476 5 81.1 6.38 375 6.07 28.7 6.76 | 335 6.54
Fluoride (F-, Anion) 4.54E+04 1.24E+04 8.37E+00 1.91 1 15.4 1.28 8.01 1.21 6.49 135 | 593 1.31
Nitrate-N 1.82E+06 4.96E+05 3.35E+02 U 1 0804 | J 1.28 U 1.21 V] 1.35 U 1.31
Nitrite 1.14E+05 3.10E+04 2.09E+01 U 1 U 1.28 U 1.21 U 1.35 U 1.31
Sulfate 254 5 777 6.38 | 3960 60.7 1790 67.6 | 2100 65.4
Cyanide 6.81E+02 1.86E+02 4.41E+00 U 1.9 U | 252 U 2.2 V] 2.53 U | 253
Radium (pci/g)
Radium-226 0.78 |LT.,G] 0.37 1.55 G | 057 05 [LT.TI] 0.46 068 |LT,TG| 0.38 UG| 0.44
Radium-228 UG]| 0.85 UGl 093 U 0.82 UG | 0.8t UG]|] 0.73
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Table 6 - Summary of Soil Sampling Analytical Results

RO Reject Water Discharge Fields Investigation - Final Report
Navajo Refining Company, Artesia Refinery, New Mexico

Boring Location (Depth)| MW-116 (25) — MW-117 (1) MW-117 (5) — MW-117 (10) MW-117 (15) |
Depth: 25 1 5 10 15
Date: 1/30/2013 1/31/2013 1/31/2013 1/31/2013 1/31/2013
Industrial/ Construction
Occupational SSL Worker SSL DAF 20 SSL
Analyte (mglkg) (mglkg) (mﬂg) Result | Qual RL Result | Qual RL Result | Qual RL Result | Qual RL Result | Qual RL
TPH (mg/kg)
Gasoline Range Organics --- - - U 0.05 U 0.065 NA NA NA
Diesel Range Organics 1.00E+03 -—- - U 1.7 U 22 NA NA NA
Motor Oil Range Organics 1.00E+03 - --- U 34 U 4.4 NA NA NA
VOCs (mg/kg)
1,1,1-Trichloroethane 7.89E+04 1.48E+04 5.82E+01 U 0.005 U | 0.0065 NA NA NA
1,1,2,2-Tetrachloroethane 4.35E+01 2.21E+02 4.26E-03 U 0.005 U | 0.0065 NA NA NA
1,1,2-Trichloroethane 1.33E+01 4.72E+02 2.23E-03 U 0.005 U | 0.0065 NA NA NA
1,1-Dichloroethane 3.59E+02 1.70E+03 1.20E-01 U 0.005 U | 0.0065 NA NA NA
1,1-Dichloroethene 2.29E+03 4.32E+02 2.32E+00 U 0.005 U | 0.0065 NA NA NA
1,2-Dibromoethane 3.22E+00 1.60E+01 3.08E-04 U 0.005 U | 0.0065 NA NA NA
1,2-Dichloroethane 4.35E+01 5.87E+01 7.11E-03 U 0.005 U | 0.0065 NA NA NA
Benzene 8.47E+01 1.38E+02 3.45E-02 U 0.005 U | 0.0065 NA NA NA
Carbon Tetrachloride 5.98E+01 2.26E+02 3.21E-02 U 0.005 U | 0.0065 NA NA NA
Chloroform 3.27E+01 1.54E+02 9.18E-03 U 0.005 U | 0.0065 NA NA NA
Dichloromethane 4.70E+03 1.12E+03 8.24E-01 u 0.01 0.0086 | J | 0.0086 NA NA NA
Ethylbenzene 3.78E+02 1.83E+03 2.60E-01 U 0.005 U | 0.0065 NA NA NA
Tetrachloroethene 3.66E+01 2.12E+02 8.61E-03 U 0.005 U | 0.0065 NA NA NA
Toluene 5.77E+04 1.34E+04 2.53E+01 U 0.005 U | 0.0065 NA NA NA
Total Xylenes 3.98E+03 7.43E+02 3.13E+00 U 0.015 U 0.019 NA NA NA
Trichloroethene 4.13E+01 7.68E+00 2.11E-02 U 0.005 U | 0.0065 NA NA NA
Vinyl Chloride 2.61E+01 1.49E+02 1.08E-03 U 0.002 U | 0.0026 NA NA NA
PAHs (mg/kg)
1-Methyﬂ1_a_phthalene -—- --- - U | 0.0066 U | 0.0085 NA NA NA
2-Methyinaphthalene --- - --- U | 0.0066 U | 0.0085 NA NA NA
Benzo(a)Pyrene 2.34E+00 2.13E+01 5.20E-01 U | 0.0066 U | 0.0085 NA NA NA
Naphthalene 2.41E+02 1.58E+02 7.13E-02 U | 0.0066 U | 0.0085 NA NA NA
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Table 6 - Summary of Soil Sampling Analytical Results

RO Reject Water Discharge Fields Investigation - Final Report
Navajo Refining Company, Artesia Refinery, New Mexico

Boring Location (Depth) MW-117 (20) "MW-117 (25) MW-118 (1) ~MW-118 (5) | MW-118 (10)
Depth: 20 25 1 5 10
Date: 1/31/2013 1/31/2013 2/4/2013 2/4/2013 2/4/2013
Industrial/ Construction
Occupational SSL Worker SSL DAF 20 SSL
Analyte (mg/kg) (mg/kg) (mg/kg) Result | Qual RL Result | Qual RL Resuit | Qual RL Resuft | Qual | RL | Result Qual RL
Moisture (%)
Percent Moisture T 207 ] ] o001 ] 21 | | 001 | 257 | ] 0.01 348 | _J001] 293 | -1 0.01
Metals (mg/kg)
Aluminum 1.13E+06 4.07E+04 1.10E+06 11200 121 8180 126 14300 117 8560 143 | 7230 127
Arsenic 1.77E+01 5.30E+01 2.62E-01 1.12 0.603 | 0.526 J 0.631 4.08 0.585 3.53 0.72] 253 0.64
Barium 2.23E+05 4.35E+03 6.03E+03 23.2 0.603 6.58 0.631 105 0.585 85.6 0.72 84 0.64
Boron 2.27E+05 4.65E+04 4.80E+02 2.45 J 3.01 U 3.16 7.25 5.85 7.21 7.15] 4.16 J 6.35
Cadmium 8.97E+02 2.77E+02 2.75E+01 02344 J 0.603 u 0.631 | 0.353 J 0.585 0.13 J 1072 0.172 J 0.64
Calcium 95400 6030 2810 63.1 | 55400 5850 | 115000 7150} 187000 6350
Chromium 1.70E+06 4.65E+05 1.97E+09 11.9 0.603 7.67 0.631 14.1 0.585 8.08 0.72] 753 0.64
Cobait --- - 3.43 0.603 2.05 0.631 433 0.585 2.15 0.72] 1.81 0.64
Copper 4.54E+04 1.24E+04 1.03E+03 4.44 0.603 3.35 0.631 21.3 0.585 3.19 0.72] 3.38 0.64
Iron 7.95E+05 2.17E+05 1.29E+04 6600 60.3 4590 63.1 9280 58.5 5220 71.5] 4430 63.5
Lead 8.00E+02 8.00E+02 7.99 0.603 474 0.631 295 58.5 367 0.72| 652 1.27
Manganese 2.67E+04 4.40E+02 1.14E+03 72 0.603 37.5 0.631 261 58.5 62.9 0.72] 98.38 0.64
Mercury 7.36E+01 1.36E+01 8.54E-01 0.0033| J ]0.00445]0.00000 u 0.0044 | 0.0401 0.00461] 0.00739 0.01] 0.00351 J 0.01
Molybdenum 5.68E+03 1.55E+03 7.40E+01 U | 0603 U 0.631 | 0.627 0.585 | 0.416 J 10.72] 0.464 J 0.64
Nickel 2.25E+04 6.19E+03 9.53E+02 6.31 0.603 4.4 0.631 9.1 0.585 4.78 0.72] 4.37 0.64
Potassium - - 1760 60.3 1490 63.1 3020 58.5 1610 71.5] 1530 63.5
Selenium 5.68E+03 1.55E+03 1.93E+01 0.699 0.603 U 0.631 ] 0.652 0.585 | 0.286 J [0.72] 0.344 J 0.64
Silver 5.68E+03 1.55E+03 3.13E+01 U | 0603 U 0.631 U 0.585 U |0.72 U 0.64
Sodium 208 60.3 153 63.1 152 58.5 248 71.5] 158 63.5
Uranium 3.41E+03 9.29E+02 9.86E+02 U | 0.603 U 0.631 U 0.585 | 0.953 0.72 U 0.64
Zinc 3.41E+05 9.29E+04 1.36E+04 22 0.603 14.5 0.631 37.5 0.585 13.5 0.72] 137 0.64
Anions (mg/kg)
Chloride 24 .4 6.29 26.3 6.29 34 6.08 56.9 7.67] 746 6.83
Fluoride (F-, Anion) 4.54E+04 1.24E+04 8.37E+00 5.11 1.26 5.18 1.26 5.27 1.22 4.29 1.53 3.8 1.37
Nitrate-N 1.82E+06 4 .96E+05 3.35E+02 0415 ) J 1.26 0.566 J 1.26 U 1.22 U [153 U 1.37
Nitrite 1.14E+05 3.10E+04 2.09E+01 U 1.26 U 1.26 U 1.22 U |[1.53 U 1.37
Sulfate 349 6.29 396 6.29 3100 60.8 10700 76.7] 3020 68.3
Cyanide 6.81E+02 1.86E+02 4 41E+00 U 245 U 223 U 2.5 U (283 U 267
adium (pci/q)
Radium-226 — 0.87 |LT,G| 048 0.51 LT,G 0.37 1.5 G 0.58 1.64 G _1055] 062 |ILT G,Tl1{0.48
Radium-228 UG 075 0.82 [LT.G Tl 0.64 0.89 |NQ G| 0.86 0.96 |NQ GJ]0.84 UG 10.74
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Table 6 - Summary of Soil Sampling Analytical Results

RO Reject Water Discharge Fields Investigation - Final Report
Navajo Refining Company, Artesia Refinery, New Mexico

Boring Location (Depth)| MW-117 (20) MW-117 (25) MW-118 (1) “MW-118 (3) | MW-118 (10)
Depth: 20 25 1 5 10
Date: 1/31/2013 1/31/2013 2/4/2013 __2/4/2013 2/4/2013
Industrial/ Construction
Occupational SSL Worker SSL DAF 20 SSL
Analyte (mw (mgl_lg) (mglkg) Result | Qual RL Resuit | Qual RL Result | Qual RL Result | Qual | RL | Result Qual RL
TPH (mg/ka)
Gasoline Range Organics --- -—- - NA U 0.063 U 0.067 NA NA
Diesel Range Organics 1.00E+03 —- --- NA U 2.1 U 2.3 NA NA
Motor Oil Range Organics 1.00E+03 -~ --- NA U 4.3 U 4.6 NA NA
VOCs (mg/kg)
1.1,1-Trichloroethane 7.89E+04 1.48E+04 5.82E+01 NA U 0.0063 U 0.0067 NA NA
1,1,2,2-Tetrachloroethane 4.35E+01 2.21E+02 4.26E-03 NA U 0.0063 U 0.0067 NA NA
1,1,2-Trichloroethane 1.33E+01 4.72E+02 2.23E-03 NA U 0.0063 U 0.0067 NA NA
1,1-Dichloroethane 3.59E+02 1.70E+03 1.20E-01 NA U 0.0063 U 0.0067 NA NA
1,1-Dichioroethene 2.29E+03 4.32E+02 2.32E+00 NA U 0.0063 U 0.0067 NA NA
1,2-Dibromoethane 3.22E+00 1.60E+01 3.08E-04 NA U 0.0063 U 0.0067 NA NA
1,2-Dichloroethane 4.35E+01 5.87E+01 7.11E-03 NA U 0.0063 U 0.0067 NA NA
Benzene 8.47E+01 1.38E+02 3.45E-02 NA U 0.0063 U 0.0067 NA NA
Carbon Tetrachloride 5.98E+01 2.26E+02 3.21E-02 NA U 0.0063 U 0.0067 NA NA
Chloroform 3.27E+01 1.54E+02 9.18E-03 NA U 0.0063 Y] 0.0067 NA NA
Dichloromethane 4.70E+03 1.12E+03 8.24E-01 NA 0.0069 J 0.0069 U 0.0083 NA NA
Ethylbenzene 3.78E+02 1.83E+03 2.60E-01 NA U 0.0063 U 0.0067 NA NA
Tetrachloroethene 3.66E+01 2.12E+02 8.61E-03 NA 9) 0.0063 U 0.0067 NA NA
Toluene 5.77E+04 1.34E+04 2.53E+01 NA U 0.0063 U 0.0067 NA NA
Total Xylenes 3.98E+03 7.43E+02 3.13E+00 NA U 0.019 U 0.02 NA NA
Trichloroethene 4.13E+01 7.68E+00 2.11E-02 NA U 0.0063 U 0.0067 NA NA
Vinyl Chloride 2.61E+01 1.49E+02 1.08E-03 NA U 0.0025 U 0.0027 NA NA
PAHs (mg/kg)
1-Methylnaphthalene - --- - NA U 0.0083 U 0.0088 NA NA
2-Methyinaphthalene -~ -~ -—- NA U 0.0083 U 0.0088 NA NA
Benzo(a)Pyrene 2.34E+00 2.13E+01 5.20E-01 NA U 0.0083 U 0.0088 NA NA
Naphthalene 2.41E+02 1.58E+02 7.13E-02 NA U 0.0083 u 0.0088 NA NA
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Table 6 - Summary of Soil Sampling Analytical Resuits

RO Reject Water Discharge Fields Investigation - Final Report
Navajo Refining Company, Artesia Refinery, New Mexico

Boring Location (Depth) MW-118 (15) T MW-118 (20) MW-118 (25) MW-119 (1) MW-119 (5)
Depth: 15 20 25 1 5
Date: 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 (mgML) (mgl_k_g) jmglkﬁ) Result | Qual RL Result |[Qual{ RL ]| Result | Qual RL Result | Qual RL Result | Qual RL
Moisture (%)
Percent Moisture il 272 | [ oot | 179 | foo1) 21 | | 001 | 223 | 001 | 23 1| | 001
Metals (mg/kg)
Aluminum 1.13E+06 4.07E+04 1.10E+06 2930 127 3230 118 | 9540 119 13800 119 13300 109
Arsenic 1.77E+01 5.30E+01 2.62E-01 0.76 J 3.17 1.02 J 1294} 3.21 1.19 3.39 1.19 421 1.09
Barium 2.23E+05 4.35E+03 6.03E+03 8.93 3.17 6.44 2941 326 1.19 89.9 1.19 108 1.09
Boron 2.27E+05 4.65E+04 4 80E+02 U 15.8 U | 147 U 5.95 6.94 5.94 5.63 543
Cadmium 8.97E+02 2.77E+02 2.75E+01 0.335 J 3.17 0.457 J 1294) 0.22 J 1.19 0.483 J 1.19 0.295 J 1.09
Calcium - - - 245000 6330 249000 58801 99200 5950 |} 77800 5940 { 103000 5430
Chromium 1.70E+06 4.65E+05 1.97E+09 3.62 3.17 3.22 2941 9.08 1.19 13 1.19 11.1 1.09
Cobalt - - - 0.487 J 3.17 0.982 J 1294} 215 1.19 437 1.19 3.77 1.09
Copper 4.54E+04 1.24E+04 1.03E+03 U 3.17 0.614 J 1294] 453 1.19 121 1.19 5.81 1.09
Iron 7.95E+05 2.17E+05 1.29E+04 1620 317 1960 294 | 7200 119 8910 119 8220 109
Lead 8.00E+02 8.00E+02 2.99 J 3.17 3.71 294) 481 1.19 61 1.19 6.75 1.09
Manganese 2.67E+04 4.40E+02 1.14E+03 36.3 3.17 58.4 294| 957 1.19 131 1.19 204 1.09
Mercury 7.36E+01 1.36E+01 6.54E-01 0.0013] J 10.00463] 0.000827 | J |#HHE]0.0028] J |]0.00423]0.0207 0.00436( 0.00731 0.00450
Molybdenum 5.68E+03 1.65E+03 7.40E+01 U 0.633 U [2.94] 0.545 J 1.19 0.593 J 1.19 0.743 J 1.09
Nickel 2.25E+04 6.19E+03 9.53E+02 1.58 J 3.17 2.51 J 1294 7.1 1.19 9.34 1.19 8.08 1.09
Potassium - - - 561 63.3 603 2941 1740 119 3310 119 2680 109
Selenium 5.68E+03 1.55E+03 1.93E+01 1.49 J 3.17 1.38 J [2.94) 0.724 J 1.19 1.18 J 1.19 0.895 J 1.09
Silver 5 68E+03 1.55E+03 3.13E+01 U | 0633 U |2.94 u 1.19 u 1.19 U 1.09
Sodium - - - 90.4 63.3 73.1 J | 2941 226 119 149 119 131 109
Uranium 3.41E+03 9.29E+02 9.86E+02 U 0.633 U 1294 u 1.19 U 1.19 U 1.09
Zinc 3.41E+05 9.29E+04 1.36E+04 6.21 3.17 6.61 2941 228 1.19 56.8 1.19 271 1.09
Anions (mg/kg)
Chioride - --- - 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 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 1.22 U 1.1 NA NA U 1.21
Nitrite 1.14E+05 3.10E+04 2.09E+01 U 1.22 U 1.1 NA NA U 1.21
Suifate - - - 777 6.08 681 5.49 NA NA 1680 60.6
Cyanide 6.81E+02 1.86E+02 4 41E+00 U 2.51 U 229 NA NA ] 2.36
adium (pci/g)
Radium-226 — — -~ UG| 0.36 UG}052) 074 |LT,G] 0.44 1.41 G 0.45 1.14 G 0.46
Radium-228 -~ o -~ UGl 057 UG10891 1.04 |G TIf 063 U.G 0.9 UGl 067
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Table 6 - Summary of Soil Sampling Analytical Results
RO Reject Water Discharge Fields Investigation - Final Report

Navajo Refining Company, Artesia Refinery, New Mexico

Boring Location (Depth)[ MW-118 (15) MW-118 (20) MW-118 (25) “MW-119 (1) MW-119 (5)
Depth: 15 20 25 1 5
Date: 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 (%) (mglﬂ) (m&ll_(g) Result | Qual RL Result {Qualj RL | Result | Qual RL Result | Qual RL Result | Qual RL
TPH (mag/kg)
Gasoline Range Organics --- ~-- --- NA NA U 0.063 U 0.064 NA
Diesel Range Organics 1.00E+03 --- --- NA NA U 21 U 2.2 NA
Motor Oil Range Organics 1.00E+03 - --- NA NA U 4.3 1.1 J 1.1 NA
VOCs (mg/kg)
1,1,1-Trichloroethane 7.89E+04 1.48E+04 5.82E+01 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 U | 0.0063 U | 0.0064 NA
1,1,2-Trichloroethane 1.33E+01 4.72E+02 2.23E-03 NA NA U ] 0.0063 U | 0.0064 NA
1,1-Dichloroethane 3.59E+02 1.70E+03 1.20E-01 NA NA U | 0.0063 U | 0.0064 NA
1,1-Dichloroethene 2.29E+03 4.32E+02 2.32E+00 NA NA U | 0.0063 U | 0.0064 NA
1,2-Dibromoethane 3.22E+00 1.60E+01 3.08E-04 NA NA U | 0.0063 U | 0.0064 NA
1,2-Dichloroethane 4.35E+01 5.87E+01 7.11E-03 NA NA U | 0.0063 U | 0.0064 NA
Benzene 8.47E+01 1.38E+02 3.45E-02 NA NA U | 0.0063 U ] 0.0064 NA
Carbon Tetrachloride 5.98E+01 2.26E+02 3.21E-02 NA NA U | 0.0063 U { 0.0064 NA
Chloroform 3.27E+01 1.54E+02 9.18E-03 NA NA U | 0.0063 U | 0.0064 NA
Dichloromethane 4.70E+03 1.12E+03 8.24E-01 NA NA U | 0.0083 U | 0.013 NA
Ethylbenzene 3.78E+02 1.83E+03 2.60E-01 NA NA U | 0.0063 U | 0.0064 NA
Tetrachloroethene 3.66E+01 2.12E+02 8.61E-03 NA NA U 1 0.0063 U | 0.0064 NA
Toluene 5.77E+04 1.34E+04 2.53E+01 NA NA U | 0.0063 U | 0.0064 NA
Total Xylenes 3.98E+03 7.43E+02 3.13E+00 NA NA ] 0.019 U 0.019 NA
Trichloroethene 4.13E+01 7.68E+00 2.11E-02 NA NA U | 0.0063 U | 0.0064 NA
Vinyl Chloride 2.61E+01 1.49E+02 1.08E-03 NA NA U | 0.0025 U | 0.0026 NA
PAHs (mg/kg)
1-Methylnaphthalene NA NA U | 0.0083 U [0.0085] NA
2-Methylnaphthalene -~ -—- - NA NA U | 0.0083 U | 0.0085 NA
Benzo(a)Pyrene 2.34E+00 2.13E+01 5.20E-01 NA NA 0.0026| J |} 0.0026 U | 0.0085 NA
Naphthalene 2.41E+02 1.58E+02 7.13E-02 NA NA U [ 0.0083 U | 0.0085 NA
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Table 6 - Summary of Soil Sampling Analytical Results

RO Reject Water Discharge Fields Investigation - Final 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&g) (mglkg) (mg_l_lgi Result Qual RL Result | Qual RL Result | Qual RL Result Qual RL Result | Qual RL
Moisture (%)
Percent Moisture 248 | [ 0.01 26 | [ oot | 27 [ [ oot [ 193 ] 1 0.01 177 | | 0.01
Metals (mg/kg)
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 0599 | 238 1.23 4.07 0.583
Barium 2.23E+05 4.35E+03 6.03E+03 50.7 1.26 473 3.34 208 0.599 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 334 | 0188 [ J | 0599 | 0.218 J 1.23 0266 | 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 1.26 479 334 8.86 0.599 | 9.42 1.23 10.6 0.583
Cobalt 3.84 1.26 2.05 J 3.34 2.77 0599 | 4.83 1.23 417 0.583
Copper 4.54E+04 1.24E+04 1.03E+03 4.42 1.26 2.39 J 3.34 3.91 0.599 47 1.23 8.25 0.583
Iron 7.95E+05 2.17E+05 1.29E+04 7850 126 4080 334 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 0599 | 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 0.599 184 1.23 236 58.3
Mercury 7.36E+01 1.36E+01 6.54E-01 0.00912 0.00469] 0.00611 0.00462}] 0.00501 0.00439} 0.00225] J [0.00416] 0.00979 0.00425
Molybdenum 5.68E+03 1.55E+03 7 40E+01 0.858 J 1.26 2.16 J 334 | 0302 | J | 0.599 U 123 ] 0495 | J | 0583
Nickel 2.25E+04 6.19E+03 9.53E+02 9.28 1.26 8.56 3.34 6.69 0599 | 8.83 1.23 8.27 0.583
Potassium 2500 126 1280 334 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 0.599 | 0.663 J 1.23 0.655 0.583
Silver 5.68E+03 1.55E+03 3.13E+01 U 1.26 U 3.34 u 0.599 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 0.599 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 0599 | 232 1.23 317 0.583
Anions (mg/kg)
Chloride 226 6.07 18.9 6.39 334 5.46 34.4 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 24 U 0.57 U 2.36
Radium (pci/g)
Radium-226 1.44 G 0.55 056 [LT.G| 0.37 1.07 G 0.48 0.66 [LT.GTIl 0.64 1.32 G | 046
Radium-228 08 JLT.GTIH 0.68 UG| 097 09 |[LT.G| 065 U.G 0.72 UGl 09
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Table 6 - Summary of Sojl Sampling Analytical Results
RO Reject Water Discharge Fields Investigation - Final 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 (m%l:g) (mglki) (mg_lkg) Result Qual RL Result | Qual RL Result | Qual RL Result Qual RL Result | Qual RL
|TPH (maglkg)
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 42 u 4.1
VOCs (mg/kg)
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 ) 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 9] 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 Chioride 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-Methyinaphthalene - - --- 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 6 - Summary of Soil Sampling Analytical Results
RO Reject Water Discharge Fields Investigation - Final 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 (mgilig) (mg_l!(_g) (nMg) Result Qual RL Result Qual RL Resuit | Qual RL Resuit Qual RL Result | Qual RL
Moisture (%) )
Percent Moisture ] 227 | { 001 I 31 | 1 oot | 235 | [ oo1 | 203 T 1 0.01 209 | | 0.01
Metals (mg/kg)
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 0612 2.03 0.635 1.68 0.549 2,91 0.606 | 3.12 0.621
Barium 2 23E+05 4.35E+03 6.03E+03 180 0612 186 0.635 957 0.549 268 60.6 16.5 0.621
Boron 2.27E+05 4.65E+04 4.80E+02 4.3 3.06 4.47 J 6.35 5.8 5.49 3.56 3.03 3.76 3.1
Cadmium 8.97E+02 2.77E+02 2.75E+01 0.085 J 0612 0.103 J 0.635 0.262 J 0.549 | 0.245 J 0.606 U 0.621
Calcium - 87900 6120 | 184000 6350 | 204000 5490 | 252000 6060 | 11500 62.1
Chromium 1.70E+06 4 65E+05 1.97E+09 6.49 0.612 5.94 0.635 6.96 0.549 6.61 0.606 9.2 0.621
Cobalt 2.59 0.612 1.28 0.635 3.65 0.549 1.2 0606 | 6.52 0.621
Copper 4.54E+04 1.24E+04 1.03E+03 2.64 0.612 2.52 0.635 3.94 0.549 2.38 0.606 | 6.56 0.621
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 0.612 2.02 0.635 7.03 0.549 4.04 0.606 12 0.621
Manganese 2.67E+04 4.40E+02 1.14E+03 55.2 0.612 32.3 0.635 76.1 0.549 35.3 0.606 193 0.621
Mercury 7.36E+01 1.36E+01 6.54E-01 0.00395 J 0.00438] 0.00167 J 0.00489] 0.00335( J |0.00451] 0.00102 J 0.00425} 0.0274 0.00426
Molybdenum 5.68E+03 1.55E+03 7 .40E+01 0.205 J 0612 U 0.635 0.165 J 0.549 U 0.606 | 0.42 J 0.621
Nickel 2 25E+04 6.19E+03 9.53E+02 4.83 0.612 2.4 0.635 5.53 0.549 3.95 0.606 10.4 0.621
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 0.612 0.276 J 0.635 0.943 0.549 062 0606 | 0414 | J 0.621
Silver 5.68E+03 1.55E+03 3.13E+01 U 0612 u 0.635 U 0.549 V) 0.606 U 0.621
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 0.612 u 0.635 U 0.549 U 0.606 U 0.621
Zinc 3.41E+05 9.29E+04 1.36E+04 14.4 0.612 9.11 0.635 20 0.549 9.84 0606 | 307 0.621
Anions (mg/kg)
Chiloride --- 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 21.5 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 143 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 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 242 | 0.747 | J 249
Radium (pci/g)
Radium-226 — 1.09 G 0.54 0.89 |LT,G,TI) 0.58 0.87 |LT,G|] 0.38 058 |LT,G,Tl] 0.51 1.07 G 0.45
Radium-228 - -—- 1.17 |M.GNQ| 1.03 U,G 0.93 UG| 0.82 0.99 NQ.G | 0.81 1.11 |1 G,TI|] 0.64
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Table 6 - Summary of Soil Sampling Analytical Results
RO Reject Water Discharge Fields Investigation - Final 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 (mgﬂ;) (mglkg) (mﬂg) Result Qual RL Result | Qual RL Result | Qual RL Result | Qual RL Result | Qual RL
TPH (malkg)
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/kg)
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-Dichioroethane 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 1.564E+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-Methyinaphthalene - - - 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 6 - Summary of Soil Sampling Analytical Results
RO Reject Water Discharge Fields Investigation - Final 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
Moisture (%)
Percent Moisture —- - - 266 | | 001 J 16 | ] 0.01
Metals (mg/kg)
Aluminum 1.13E+06 4.07E+04 1.10E+06 7810 134 4280 113
Arsenic 1.77E+01 5.30E+01 2.62E-01 2.01 0.669 1.82 0.564
Barium 2.23E+05 4.35E+03 6.03E+03 40.7 0.669 727 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 0.669 ] 0.0817] J 0.564
Calcium --- --- - 95500 6690 } 73200 5640
Chromium 1.70E+06 4.65E+05 1.97E+09 6.41 0.669 | 4.22 0.564
Cobailt - - -—- 1.97 0.669 1.87 0.564
Copper 4 .54E+04 1.24E+04 1.03E+03 272 0.669 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 0.669 2.92 0.564
Manganese 2.67E+04 4.40E+02 1.14E+03 78.8 0.669 | 58.1 0.564
Mercury 7.36E+01 1.36E+01 6.54E-01 0.000638 J 0.00454 U ]0.00409
Molybdenum 5.68E+03 1.55E+03 7.40E+01 0.22 J 0669 | 0.198 | J 0.564
Nickel 2.25E+04 6.19E+03 9.53E+02 4.51 0.669 3.34 0.564
Potassium - - - 1450 66.9 932 56.4
Selenium 5.68E+03 1.55E+03 1.93E+01 0.539 J 0669 | 0.332 | J 0.564
Silver 5.68E+03 1.55E+03 3.13E+01 U 0.669 U 0.564
Sodium - - -~- 100 66.9 53.7 J 56.4
Uranium 3.41E+03 9.29E+02 9.86E+02 U 0.669 U 0.564
Zinc 3.41E+05 9.29E+04 1.36E+04 14.9 0.669 8.89 0.564
Anions (mngg)
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 248 | 0672 | J 2.24
Radium (pci/g)
Radium-226 - -~ -—- 0.56 LT,G,Ti} 0.49 072 | LT 0.38
Radium-228 -—- -~ --- U.G 0.94 U 0.59
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Table 6 - Summary of Soil Sampling Analytical Results
RO Reject Water Discharge Fields Investigation - Final 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 (mglkicj) (mg@ (mw Result Qual RL Result | Qual RL
[PH (ma/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/kg)
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
Ethyibenzene 3.78E+02 1.83E+03 2.60E-01 NA U | 0.0059
Tetrachioroethene 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

Notes:
Screening hierarchy is as foliows:
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 fimit.
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 applicabie
ND = indicates the compound was analyzed for but not detected
NQ = not 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 = tota! petroleum hydrocarbons
U = Indicates the compound was analyzed for but not detected
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Table 7 - Summary of Groundwater Sampling Analytical Results
Fourth Quarter 2013 Final Report - RO Reject Discharge Fields
Navajo Refining Company, Artesia Refinery, New Mexico

Well: MW-114 MW-115
Date: 2/3/2013 5/15/2013 9/5/2013 11/21/2013 2/3/2013 5/15/2013
Analyte CGWSL CGWSL Source Result | Qual RL Result | Qual RL Result | Qual RL Result | Qual RL Result | Qual RL Result | Qual RL
TPH (mg/L)
Gasoline Range Organics ~- U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05
Diesel Range Organics 2.00E-01 [NMED TPH U 0.052 U 0.052 U 0.052 U 0.053 U 0.051 U 0.051
Qil Range Organics 2.00E-01 |NMED TPH U 0.1 U 0.1 U 0.1 U 0.11 U 0.1 U 0.1
VOCs (mg/L)
1,1,1-Trichloroethane 6.00E-02 JNMED GW Human Health (20.6.2.3103.A) V] 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
1,1,2,2-Tetrachloroethane 1.00E-02 JNMED GW Human Health (20.6.2.3103.A) U 0.001 U 0.001 u 0.001 U 0.001 U 0.001 U 0.001
1,1,2-Trichloroethane 5.00E-03 JEPA MCL U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
1,1-Dichloroethane 2.50E-02 |NMED GW Human Health (20.6.2.3103.A) U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
1,1-Dichloroethene 7.00E-03 [USEPA MCL U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
1,2-Dibromoethane 5.00E-05 |[EPA MCL U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
1,2-Dichloroethane 5.00E-03 JEPA MCL U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
Benzene 5.00E-03 [EPA MCL U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
Carbon Tetrachloride 5.00E-03 |EPA MCL U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
Chloroform 8.00E-02 JNMED GW Human Health (20.6.2.3103.A) U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
Dichloromethane 5.00E-03 |EPA MCL U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002
Ethylbenzene 7.00E-01 |EPA MCL U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
Tetrachloroethene 5.00E-03 |EPA MCL U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
Toluene 7.50E-01 |NMED GW Human Heaith (20.6.2.3103.A) U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
Total Xylenes 6.20E-01 |NMED GW Human Health (20.6.2.3103.A) u 0.001 u 0.001 U 0.001 U 0.001 U 0.001 U 0.001
Trichloroethene 5.00E-03 |EPA MCL U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
Vinyl Chloride 1.00E-03 |NMED GW Human Health (20.6.2.3103.A) U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
SVOCs (mg/L)
1-Methyinaphthalene 3.00E-02 [NMED GW Human Health (20.6.2.3103.A) U | 0.0002 U | 0.0002 U { 0.0002 U | 0.0002 U ] 0.0002 U | 0.0002
2-Methylnaphthalene 3.00E-02 |NMED GW Human Health (20.6.2.3103.A) U ] 0.0002 U | 0.0002 U | 0.0002 U | 0.0002 U | 0.0002 U | 0.0002
Naphthalene 3.00E-02 [NMED GW Human Health (20.6.2.3103.A) U | 0.0002 U 1 0.0002 U | 0.0002 U | 0.0002 U { 0.0002 U ] 0.0002
Benzo(a)Pyrene 2.00E-04 |EPA MCL U | 0.0002 U | 0.0002 U |} 0.0002 U | 0.0002 U ] 0.0002 U | 0.0002
[Dissolved Metals (mg/L)
Aluminum 5.00E+00 |NMED GW Irrigation (20.6.2.3103.C) 0.0265 0.01 J 0.01 ]0.00848] ) 0.01 0.00813 ] 0.01 0.00888 J 0.01 | 0.00816 J 0.01
Arsenic 1.00E-02 {EPA MCL 0.00561 0.005 | 0.004371 3] 0.005 | 0.00502 0.005 | 0.00539 0.005 | 0.00499 J 0.005 § 0.00478 J 0.01
Barium 1.00E+00 |NMED GW Human Health (20.6.2.3103.A) 0.0204 0.005 | 0.0129 0.005 0.017 0.005 0.0112 0.005 ] 0.0309 0.005 | 0.0107 0.005
Boron 7.50E-01 [NMED GW Irrigation (20.6.2.3103.C) 0.139 0.1 0.101 0.1 0.132 0.05 0.816 0.1 0.865 0.5 0.605 0.1
Cadmium 5.00E-03 |EPA MCL U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002
Calcium - 600 5 576 5 672 5 558 25 518 5 511 5
Chromium 5.00E-02 |NMED GW Human Heaith (20.6.2.3103.A) U 0.005 U 0.005 U 0.005 | 0.00119 ] 0.005 U 0.005 U 0.01
Cobalt 5.00E-02 |NMED GW Irrigation (20.6.2.3103.C) 0.00738 0.005 | 0.00451| J 0.005 | 0.00718 0.005 U 0.005 { 0.0029 J 0.005 U 0.01
Copper 1.00E+00 |NMED GW Irrigation (20.6.2.3103.C) U 0.005 U 0.005 | 0.00197{ 0.005 U 0.005 ] 0.00704 0.005 U 0.01
Iron 1.00E4+00 |NMED GW Irrigation (20.6.2.3103.C) U 0.2 U 0.2 U 0.2 0.167 J 0.2 U 0.2 U 0.4
Lead 1.50E-02 |EPA MCL U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005
Manganese 2.00E-01 |NMED GW Domestic (20.6.2.3103.B) 1.51 0.005 | 0.844 0.005 1.42 0.005 0.035 0.005 | 0.255 0.005 | 0.0267 0.01
Mercury 2.00E-03 |NMED GW Human Health (20.6.2.3103.A) U | 0.0002 U ] 0.0002 U | 0.0002 U | 0.0002 U ] 0.0002
Molybdenum 1.00E4+00 |NMED GW Irrigation (20.6.2.3103.C)_ 0.0103 0.005 | 0.00978 0.005 | 0.0116 0.005 | 0.00815 0.005 | 0.00877 0.005 | 0.0075 0.005
Nickel 2.00E-01 |NMED GW Irrigation (20.6.2.3103.C) 0.00651 0.005 | 0.0041 ] 0.005 § 0.00558 0.005 } 0.00369 J 0.005 ] 0.00483 ] 0.005 U 0.01
Potassium -- 2.86 0.2 2.76 0.2 2.94 0.2 0.678 0.2 1.78 0.2 0.78 0.2
Seienium 5.00E-02 |NMED GW Human Health (20.6.2.3103.A) 0.00222 ] ) 0.005 | 0.00636 0.005 | 0.00245} J 0.005 ] 0.00451 ] 0.005 | 0.0081 0.005 ] 0.00654 J 0.01
Silver 5.00E-02 |NMED GW Human Health (20.6.2.3103.A) U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005
Sodium -- 146 0.2 123 0.2 138 0.2 250 10 199 2 206 2
Uranium 3.00E-02 |NMED GW Human Health (20.6.2.3103.A) 0.0156 0.005 | 0.0108 0.005 ] 0.0138 0.005 | 0.0856 0.005 | 0.0843 0.005 | 0.0825 0.005
Zinc 1.00E+01 |NMED GW Domestic (20.6.2.3103.B) 0.00343 ] J 0.005 U 0.005 U 0.005 |} 0.0806 0.005 | 0.00973 0.005 | 0.00821 J 0.01
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Table 7 - Summary of Groundwater Sampling Analytical Results

Fourth Quarter 2013 Final Report - RO Reject Discharge Fields
Navajo Refining Company, Artesia Refinery, New Mexico

Well: MW-114 MW-115
Date: 2/3/2013 5/15/2013 9/5/2013 11/21/2013 2/3/2013 5/15/2013
Analyte CGWSL CGWSL Source Result | Qual RL Result | Qual RL Resuit | Qual RL Result | Qual RL Result | Qual RL Result | Qual RL
Radium (pCi/l.)
Radium-226 -- 0.43 LT U 0.36 0.37 LT | 0.21 U | 0.24 U | 0.23 U 0.58
Radium-228 -- 0.74 LT U 0.55 0.62 LT | 0.52 1.07 0.47 U | 0.52 U 0.64
Radium-226 & Radium-228 | 5.00E+00 |USEPA MCL 1.17 0 0.91 0.99 0.73 1.07 0.71 0 0.75 0 1.22
Anions (mg/L)
Chloride 2.50E+02 |NMED GW Domestic (20.6.2.3103.B) 158 25 150 50 199 25 422 25 422 25 373 50
Fluoride (F-, Anion) 1.60E-+00 |NMED GW Human Health (20.6.2.3103.A) 1.76 0.1 1.91 0.1 1.82 0.1 1.37 0.1 1.1 0.1 1.18 0.1
Nitrate/Nitrite 1.00E+00 |NMED GW Human Health (20.6.2.3103.A) 1.43 H 0.1 U 2 0.055 | JH | 0.03 U 1 0.821 H 0.1 U 2
Sulfate 6.00E+02 |NMED GW Domestic (20.6.2.3103.B) 2200 25 1800 50 1950 25 3060 25 2790 25 2490 50
Cyanide 2.00E-01 |EPA MCL U 0.02 ] 0.00432] 3 0.02 U | 0.02 U | 0.02 u | o.02 U 0.02
Total Dissolved Solids (mg/L)
otal Dissolved Solids | 1.00E+03 [NMED GW Domestic (20.6.2.3103.B) 3760 | 1 10 | 3990 | ] 10 38720 | 10 | 5390 ] | 10 4960 | ] 10 5510 | | 10
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Table 7 - Summary of Groundwater Sampling Analytical Results
Fourth Quarter 2013 Final Report - RO Reject Discharge Fields

Navajo Refining Company, Artesia Refinery, New Mexico

Well: MW-115 (continued) MW-116
Date:}] 5/15/2013 (duplicate) 9/4/2013 11/21/2013 2/3/2013 5/16/2013 9/4/2013
Analyte CGWSL CGWSL Source Result Qual RL Result | Qual RL Resuit | Qual RL Result Qual RL Result Qual RL Result Qual RL
TPH (mg/L)
Gasoline Range Organics -- U 0.05 u 0.05 U 0.05 U 0.05 U 0.05 U 0.05
Diesel Range Organics 2.00E-01 |NMED TPH U 0.052 U 0.052 U 0.051 U 0.051 U 0.052 U 0.052
Qil Range Organics 2.00E-01 |NMED TPH U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1
VOCs (mg/L)
1,1,1-Trichloroethane 6.00E-02 |NMED GW Human Health (20.6.2.3103.A) U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
1,1,2,2-Tetrachloroethane 1.00E-02 |NMED GW Human Health (20.6.2.3103.A) U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
1,1,2-Trichloroethane 5.00E-03 ]JEPA MCL U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
1,1-Dichloroethane 2.50E-02 |NMED GW Human Health (20.6.2.3103.A) U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
1,1-Dichloroethene 7.00E-03 JUSEPA MCL U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
1,2-Dibromoethane 5.00E-05 [EPA MCL U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
1,2-Dichloroethane 5.00E-03 |EPA MCL U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
Benzene 5.00E-03 |EPA MCL U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
Carbon Tetrachloride 5.00E-03 |EPA MCL U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
Chloroform 8.00E-02 |NMED GW Human Health (20.6.2.3103.A) U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
Dichloromethane 5.00E-03 |EPA MCL U 0.002 U 0.002 U 0.002 U 0,002 U 0.002 U 0.002
Ethylbenzene 7.00E-01 |EPA MCL U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
Tetrachloroethene 5.00E-03 |EPA MCL U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
Toluene 7.50E-01 iNMED GW Human Health (20.6.2.3103.A) U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
Total Xylenes 6.20E-01 |NMED GW Human Health (20.6.2.3103.A) U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
Trichloroethene 5.00E-03 |EPA MCL U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
Vinyl Chioride 1.00E-03 [NMED GW Human Health (20.6.2.3103.A) U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
SVOCs (mg/L)
1-Methylnaphthalene 3.00E-02 {NMED GW Human Health (20.6.2.3103.A) U { 0.0002 U 1} 0.0002 U | 0.0002 U | 0.0002 U | 0.0002 U | 0.0002
2-Methylnaphthalene 3.00E-02 |NMED GW Human Health (20.6.2.3103.A) U | 0.0002 U | 0.0002 U | 0.0002 U | 0.0002 U | 0.0002 U | 0.0002
Naphthalene 3.00E-02 |NMED GW Human Health (20.6.2.3103.A) U | 0.0002 U | 0.0002 U | 0.0002 U | 0.0002 U ] 0.0002 U | 0.0002
Benzo(a)Pyrene 2.00E-04 |EPA MCL U ] 0.0002 U ] 0.0002 U | 0.0002 U | 0.0002 U ] 0.0002 U | 0.0002
[IDissolved Metals (mg/L)
Aluminum 5.00E+00 [NMED GW Irrigation (20.6.2.3103.C) 0.00865 ] 0.01 0.00648 J 0.01 0.00714 ] 0.01 UB 0.01 0.349 0.01 0.0126 0.01
Arsenic 1.00E-02 |EPA MCL 0.00427 J 0.005 | 0.00467 J 0.005 § 0.00616 0.005 | 0.00274 J 0.005 | 0.00502 0.005 | 0.00535 0.005
Barium 1.00E+00 |NMED GW Human Health (20.6.2.3103.A) 0.011 0.005 | 0.0106 0.005 0.011 0.005 0.0161 0.005 0.0111 0.005 | 0.00928 0.005
Boron 7.50E-01 |NMED GW Irrigation (20.6.2.3103.C) 0.635 0.1 0.782 0.05 0.858 0.1 0.22 0.1 0.238 0.1 0.304 0.05
Cadmium 5.00E-03 |EPA MCL U 0.002 U 0.002 U 0.002 u 0.002 U 0.002 U 0.002
Calcium -- 495 5 622 5 606 25 624 10 578 5 588 5
Chromium 5.00E-02 |NMED GW Human Health (20.6.2.3103.A) U 0.005 U 0.005 U 0.005 U 0.005 | 0.00119 ] 0.005 U 0.005
Cobalt 5.00E-02 [NMED GW Irrigation (20.6.2.3103.C) U 0.005 U 0.005 U 0.005 u 0.005 u 0.005 U 0.005
Copper 1.00E+00 |NMED GW Irrigation (20.6.2.3103.C) 0.00151 ] 0.005 U 0.005 U 0.005 U 0.005 | 0.00176 ] 0.005 U 0.005
Iron 1.00E+00 |NMED GW Irrigation (20.6.2.3103.C) U 0.2 U 0.2 U 0.2 U 0.2 0.201 0.2 u 0.2
Lead 1.50E-02 |EPA MCL U 0.005 U 0.005 U 0.005 U 0.005 U 0.01 U 0.005
Manganese 2.00E-01 [NMED GW Domestic (20.6.2.3103.B) 0.023 0.005 | 0.0362 0.005 0.0249 0.005 0.0437 0.005 0.0342 0.005 | 0.00478 J 0.005
Mercury 2.00E-03 |NMED GW Human Health (20.6.2.3103.A) U ] 0.0002 U | 0.0002 0.000131 ] 0.0002 | 0.000046 ] J 0.0002 | 0.000061 ] 0.0002
Molybdenum 1.00E4+00 |NMED GW Irrigation (20.6.2.3103.C) 0.00723 0.005 | 0.00663 0.005 | 0.00738 0.005 | 0.00348 J 0.005 | 0.00308 ] 0.005 | 0.00304 J 0.005
Nickel 2.00E-01 JNMED GW Irrigation (20.6.2.3103.C) 0.00225 ] 0.005 ] 0.00208 J 0.005 | 0.00206 ] 0.005 0.0012 J 0.005 | 0.00204 ] 0.005 | 0.00115 ] 0.005
Potassium -- 0.766 0.2 0.782 0.2 0.709 0.2 1.06 0.2 1.38 0.2 1.21 0.2
Selenium 5.00E-02 |NMED GW Human Health (20.6.2.3103.A) 0.00734 0.005 ] 0.00568 0.005 | 0.00506 0.005 | 0.00203 ] 0.005 | 0.00733 0.005 | 0.00493 ] 0.005
Silver 5.00E-02 [NMED GW Human Health (20.6.2.3103.A) U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005
Sodium -- 201 2 247 2 261 10 206 4 194 2 235 2
Uranium 3.00E-02 |NMED GW Human Health (20.6.2.3103.A) 0.0731 0.005 | 0.0936 0.005 | 0.0874 0.005 | 0.0331 0.005 | 0.0343 0.01 0.04 0.005
Zinc 1.00E+01 ]NMED GW Domestic (20.6.2.3103.B) V] 0.005 U 0.005 0.0257 0.005 UB | 0.005 U 0.005 U 0.005
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Table 7 - Summary of Groundwater Sampling Analytical Results
Fourth Quarter 2013 Final Report - RO Reject Discharge Fields
Navajo Refining Company, Artesia Refinery, New Mexico

Well: MW-115 (continued) MW-116
Date:] 5/15/2013 (duplicate) 9/4/2013 11/21/2013 2/3/2013 5/16/2013 9/4/2013
Analyte CGWSL CGWSL Source Result | Qual RL Result | Qual RL Result | Qual RL Result | Qual RL Result | Qual RL Result | Qual RL
|Radium (pCi/lL)
Radium-226 - YiU] 0.54 U 0.26 u 0.28 U 0.32 U 0.36 U 0.25
Radium-228 - YU} 0.55 U 0.47 1.11 0.47 U 0.55 U | 0.46 U 0.53
Radium-226 & Radium-228 | 5.00E+00 |USEPA MCL 0 1.09 0 0.73 1.11 0.75 0 0.87 0 0.82 0 0.78
Anions (mg/L) ‘
Chloride 2.50E+02 JNMED GW Domestic (20.6.2.3103.B) 364 50 530 25 428 25 389 25 330 50 344 25
Fluoride (F-, Anion) 1.60E+00_|NMED GW Human Health (20.6.2.3103.A) _ 1.15 0.1 | 0.845 0.1 1.36 0.1 1.31 1 | o1 1.19 0.1 1.17 0.1
Nitrate/Nitrite 1.00E+00 jNMED GW Human Health (20.6.2.3103.A) U 2 0.174 JH 0.03 u 1 1.37 J 0.1 u 2 0.418 H 0.03
Sulfate 6.00E+02 |NMED GW Domestic (20.6.2.3103.B) 2420 50 2900 25 3090 25 2250 25 2080 50 2180 25
Cyanide 2.00E-01 |EPA MCL U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02
Total Dissolved Solids (mg/L.)
Total Dissolved Solids | 1.00E+03 |NMED GW Domestic (20.6.2.3103.8) 4990 | | 10 6130 | 1 10 5370 | | 10 3650 | | 10 | 4480 ] | 10 4440 | [ 10
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Table 7 - Summary of Groundwater Sampling Analytical Results
Fourth Quarter 2013 Final Report - RO Reject Discharge Fields

Navajo Refining Company, Artesia Refinery, New Mexico

Well: MW-116 (continued) MW-117
Date:] 9/4/2013 (duplicate) 11/20/2013 11/20/2013 (duplicate) 2/3/2013 5/15/2013 9/4/2013
Analyte CGWSL CGWSL Source Result | Qual RL Result | Qual RL Result | Qual RL Result | Qual RL Result | Qual RL Result | Qual RL
TPH (mg/L)
Gasoline Range Organics - U 0.05 U 0.05 U 0.05 u 0.05 U 0.05 u 0.05
Diesel Range Organics 2.00E-01 |NMED TPH U 0.052 U 0.054 u 0.053 U 0.052 u 0.052 U 0.051
Qil Range Organics 2.00E-01 |NMED TPH U 0.1 U 0.11 U 0.11 U 0.1 U 0.1 U 0.1
VOCs (mg/L)
1,1,1-Trichloroethane 6.00E-02 |NMED GW Human Health (20.6.2.3103.A) u 0.001 U 0.001 u 0.001 U 0.001 U 0.001 U 0.001
1,1,2,2-Tetrachloroethane 1.00E-02 |NMED GW Human Health (20.6.2.3103.A) U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
1,1,2-Trichloroethane 5.00E-03 |EPA MCL U 0.001 U 0.001 u 0.001 U 0.001 U 0.001 u 0.001
1,1-Dichloroethane 2.50E-02 |NMED GW Human Health (20.6.2.3103.A) U 0.001 U 0.001 u 0.001 U 0.001 u 0.001 U 0.001
1,1-Dichloroethene 7.00E-03 |USEPA MCL U 0.001 U 0.001 U 0.001 U 0.001 u 0.001 u 0.001
1,2-Dibromoethane 5.00E-05 |EPA MCL u 0.001 U 0.001 u 0.001 U 0.001 U 0.001 u 0.001
1,2-Dichioroethane 5.00E-03 {EPA MCL U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
Benzene 5.00E-03 |EPA MCL u 0.001 u 0.001 U 0.001 U 0.001 u 0.001 U 0.001
Carbon Tetrachloride 5.00E-03 |EPA MCL u 0.001 U 0.001 u 0.001 u 0.001 U 0.001 U 0.001
Chloroform 8.00E-02 |NMED GW Human Health (20.6.2.3103.A) u 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
Dichloromethane 5.00E-03 |EPA MCL U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002
Ethylbenzene 7.00E-01 |EPA MCL U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
Tetrachloroethene 5.00E-03 |EPA MCL U 0.001 u 0.001 U 0.001 u 0.001 U 0.001 u 0.001
Toluene 7.50E-01 |NMED GW Human Health (20.6.2.3103.A) u 0.001 U 0.001 u 0.001 U 0.001 U 0.001 u 0.001
Total Xylenes 6.20E-01 |NMED GW Human Health (20.6.2.3103.A) U 0.001 U 0.001 U 0.001 U 0.001 u 0.001 u 0.001
Trichloroethene 5.00E-03 |EPA MCL U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
Vinyl Chloride 1.00E-03 [NMED GW Human Health (20.6.2.3103.A) U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
SVOCs (mgl/L)
1-Methylnaphthalene 3.00E-02 |NMED GW Human Health (20.6.2.3103.A) U_[0.0002 U | 0.0002 U | 0.0002 U [ 0.0002 U | 0.0002 U | 0.0002
2-Methyinaphthalene 3.00E-02 |{NMED GW Human Health (20.6.2.3103.A) U | 0.0002 U_] 0.0002 U ] 0.0002 U | 0.0002 U | 0.0002 U_] 0.0002
Naphthalene 3.00E-02 |NMED GW Human Health (20.6.2.3103.A) U |0.0002 U | 0.0002 U | 0.0002 U | 0.0002 U | 0.0002 U | 0.0002
Benzo(a)Pyrene 2.00E-04 |EPA MCL U | 0.0002 U | 0.0002 U [ 0.0002 U [ 0.0002 U | 0.0002 U | 0.0002
Dissolved Metals (mg/L)
Aluminum 5.00E+00 |NMED GW Irrigation (20.6.2.3103.C) 0.0118 0.01 | 0.00814 J 0.01 0.0073 J 0.01 | 0.0289 0.01 ] 0.0184 0.01 0.0169 0.01
Arsenic 1.00E-02 |EPA MCL 0.00467 J 0.005 | 0.00525 0.005 | 0.00526 0.005 } 0.00498 | ) 0.005 § 0.00367] J 0.01 } 0.00559 0.005
Barium 1.00E+00 |[NMED GW Human Health (20.6.2.3103.A) 0.00946 0.005 | 0.00989 0.005 0.011 0.005 } 0.0235 0.005 1 0.0113 0.005 | 0.0108 0.005
Boron 7.50E-01 |NMED GW Irrigation (20.6.2.3103.C) 0.281 0.05 0.312 0.05 0.307 0.05 0.207 0.1 0.175 0.1 0.202 0.05
Cadmium 5.00E-03 {EPA MCL U 0.002 U 0.002 U 0.002 U 0.002 u 0.002 U 0.002
Calcium -~ 631 5 606 25 616 25 568 5 524 5 550 5
Chromium 5.00E-02 |NMED GW Human Health (20.6.2.3103.A) u 0.005 u 0.005 U 0.005 U 0.005 U 0.01 U 0.005
Cobalt 5.00E-02 |NMED GW Irrigation (20.6.2.3103.C) U 0.005 u 0.005 U 0.005 ] 0.00256 ] J 0.005 U 0.01 U 0.005
Copper 1.00E+00 |NMED GW Irrigation (20.6.2.3103.C) U 0.005 U 0.005 U 0.005 | 0.0141 0.005 u 0.01 U 0.005
Iron 1.00E+00 {NMED GW Irrigation (20.6.2.3103.0) U 0.2 U 0.2 0.132 ] 0.2 U 0.2 u 0.4 ] 0.2
Lead 1.50E-02 |EPA MCL U 0.005 u 0.005 U 0.005 U 0.005 u 0.005 U 0.005
Manganese 2.00E-01 |NMED GW Domestic (20.6.2.3103.B) 0.00366 J 0.005 | 0.0092 0.005 | 0.00576 0.005 | 0.108 0.005 § 0.00978 | 3 0.01 | 0.00502 0.005
Mercury 2.00E-03 |NMED GW Human Health (20.6.2.3103.A) 0.00006 J | 0.0002 U | 0.0002 U 1 0.0002 U | 0.0002
Molybdenum 1.00E+00 |NMED GW Irrigation (20.6.2.3103.C) 0.003 J 0.005 | 0.0035 J 0.005 | 0.00336 J 0.005 | 0.0112 0.005 | 0.00664 0.005 } 0.014 0.005
Nickel 2.00E-01 |NMED GW Irrigation (20.6.2.3103.C) 0.00112 J 0.005 | 0.00245 J 0.005 | 0.00144 J 0.005 } 0.00413] J 0.005 U 0.01 §0.00189] ) 0.005
Potassium -- 1.22 0.2 1.3 0.2 1.37 0.2 6.92 0.2 4.37 0.2 8.92 0.2
Selenium 5.00E-02 |NMED GW Human Health (20.6.2.3103.A) 0.00558 0.005 { 0.00611 0.005 } 0.00582 0.005 | 0.00427 | J 0.005 | 0.00585] J 0.01 ]0.00316| J 0.005
Silver 5.00E-02 |NMED GW Human Health (20.6.2.3103.A) U 0.005 U 0.005 U 0.005 U 0.005 u 0.005 U 0.005
Sodium - 230 2 235 10 235 10 176 0.2 160 0.2 118 0.2
Uranium 3.00E-02 |NMED GW Human Health (20.6.2.3103.A) 0.0388 0.005 | 0.0391 0.005 | 0.0387 0.005 § 0.0263 0.005 | 0.0247 0.005 } 0.0224 0.005
Zinc 1.00E+01 |NMED GW Domestic (20.6.2.3103.B) U 0.005 | 0.0311 0.005 |} 0.0218 0.005 | 0.0123 0.005 U 0.01 ] 0.00266} J 0.005
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Table 7 - Summary of Groundwater Sampling Analytical Results
Fourth Quarter 2013 Final Report - RO Reject Discharge Fields
Navajo Refining Company, Artesia Refinery, New Mexico

Well: MW-116 (continued) MW-117
Date:]  9/4/2013 (duplicate) 11/20/2013 11/20/2013 (duplicate) 2/3/2013 5/15/2013 9/4/2013
Analyte CGWSL CGWSL Source Result | Qual RL Result | Qual{ RL Result | Qual| RL Result { Qual| RL Result | Qual| RL Result | Qual| RL
{[Radium (pCi/L)
Radium-226 - 0.28 LT | 0.26 0.1 LT | 0.09 U 0.23 0.54 LT U | 0.45 0.2 LT | 0.08
Radium-228 -- U 0.54 1.73 0.46 1.23 0.47 0.89 LT U 0.53 0.74 LT | 0.62
Radium-226 & Radium-228 | 5.00E+00 |[USEPA MCL 0.28 0.8 1.83 0.55 1.23 0.7 1.43 0 0.98 0.94 0.7
Anions (mg/L)
Chloride 2.50E+02 [NMED GW Domestic (20.6.2.3103.B) 339 25 331 25 331 25 154 25 137 50 71 0.5
Fluoride (F-, Anion) 1.60E+00 |NMED GW Human Health (20.6.2.3103.A) 1.11 0.1 1.61 0.1 1.51 0.1 2.73 0.1 2.29 0.1 2.8 0.1
Nitrate/Nitrite 1,00E+00 |[NMED GW Human Health (20.6.2.3103.A) 0.45 H 0.03 0.457 J 1 0.487 ] 1 HU | 0.1 U 2 U 0.03
Sulfate 6.00E+02 |NMED GW Domestic (20.6.2.3103.B) 2140 25 2470 25 2470 25 2310 25 2010 50 2020 25
Cyanide 2.00E-01 |EPA MCL U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02
Total Dissolved Solids (mg/L)
Total Dissolved Solids 1.00E+03 |NMED GW Domestic (20.6.2.3103.B) 4470 | ] 10 4570 | | 10 4210 | [ 10 3910 | [ 10 4260 | I 10 3970 | | 10
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Table 7 - Summary of Groundwater Sampling Analytical Results
Fourth Quarter 2013 Final Report - RO Reject Discharge Fields
Navajo Refining Company, Artesia Refinery, New Mexico

Well:} MW-117 (continued) Mw-118
Date: 11/20/2013 2/5/2013 5/15/2013 9/4/2013 11/20/2013
Analyte CGWSL CGWSL Source Result | Qual RL Result | Qual RL Result | Qual RL Result | Qual RL Resuit | Qual RL
TPH (mg/L)
Gasoline Range Organics -- U 0.05 0.0436 ] 0.05 U 0.05 U 0.05 U 0.05
Diesel Range Organics 2.00E-01 |NMED TPH U 0.051 U 0.052 U 0.051 U 0.052 U 0.052
Oil Range Organics 2.00E-01 |NMED TPH U 0.1 U 0.1 U 0.1 U 0.1 U 0.1
VOCs (mg/L)
1,1, 1-Trichloroethane 6.00E-02 INMED GW Human Health (20.6.2.3103.A) U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
1,1,2,2-Tetrachloroethane 1.00E-02 |NMED GW Human Health (20.6.2.3103.A) U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
1,1,2-Trichloroethane 5.00E-03 [EPA MCL u_|{ 0.001 u | 0.001 U | 0.001 u | 0.001 Uu_| 0.001
1,1-Dichloroethane 2.50E-02 |NMED GW Human Health (20.6.2.3103.A) U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
1,1-Dichloroethene 7.00E-03 JUSEPA MCL U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
1,2-Dibromoethane 5.00E-05 {EPA MCL U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
1,2-Dichloroethane 5.00E-03 {EPA MCL U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
Benzene 5.00E-03 |EPA MCL U 0.001 | 0.0042 0.001 U 0.001 U 0.001 u 0.001
Carbon Tetrachloride 5.00E-03 |EPA MCL U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
Chioroform 8.00E-02 |NMED GW Human Health (20.6.2.3103.A) U 0.001 u 0.001 U 0.001 U 0.001 U 0.001
Dichloromethane 5.00E-03 |EPA MCL U 0.002 U 0.002 U 0.002 U 0.002 U 0.002
Ethylbenzene 7.00E-01 JEPA MCL U 0.001 | 0.0024 0.001 U 0.001 U 0.001 U 0.001
Tetrachloroethene 5.00E-03_|EPA MCL U | 0.001 U | 0.001 U | 0.001 U | 0.001 U | 0.001
Toluene 7.50E-01 [NMED GW Human Health (20.6.2.3103.A) U 0.001 § 0.0033 0.001 U 0.001 U 0.001 U 0.001
Total Xylenes 6.20E-01 INMED GW Human Health (20.6.2.3103.A) U 0.001 ] 0.0047 0.001 U 0.001 U 0.001 U 0.001
Trichloroethene 5.00E-03 |EPA MCL U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
Vinyl Chloride 1.00E-03 {NMED GW Human Health (20.6.2.3103.A) U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
SVOCs (mg/L)
1-Methylnaphthalene 3.00E-02 |NMED GW Human Health (20.6.2.3103.A) U_ | 0.0002 U | 0.0002 U | 0.0002 U | 0.0002 U_{0.0002
2-Methylnaphthalene 3.00E-02 [NMED GW Human Health (20.6.2.3103.A) U_ | 0.0002 U_| 0.0002 U | 0.0002 U 10.0002 U_]0.0002
Naphthalene 3.00E-02 jNMED GW Human Heaith (20.6.2.3103.A) _ U_ | 0.0002 U_{0.0002 U 1 0.0002 U ] 0.0002 U_]0.0002
Benzo(a)Pyrene 2.00E-04 |EPA MCL U | 0.0002 U ] 0.0002 U | 0.0002 U | 0.0002 U | 0.0002
|IDissolved Metals (mg/L)
Aluminum 5.00E+00 |NMED GW Irrigation (20.6.2.3103.C) 0.0298 0.01 UB | 0.0146 1 0.00796 J 0.01 | 0.00992 J 0.01 0.0103 0.01
Arsenic 1.00E-02 |EPA MCL 0.003471 ] 0.005 | 0.011 0.005 | 0.0146 0.005 | 0.0156 0.005 ]| 0.0125 0.005
Barium 1.00E+00 jJNMED GW Human Health (20.6.2.3103.A) 0.0108 0.005 1 0.0145 0.005 ] 0.00919 0.005 | 0.0099 0.005 | 0.00964 0.005
Boron 7.50E-01 [NMED GW Irrigation (20.6.2.3103.C) 0.204 0.05 0.226 0.05 0.23 0.1 0.307 0.05 0.288 0.05
Cadmium 5.00E-03 [EPA MCL U 0.002 U 0.002 U 0.002 U 0.002 U | 0.002
Calcium - 556 5 563 10 530 5 543 5 532 5
Chromium 5.00E-02 |NMED GW Human Health (20.6.2.3103.A) U 0.005 U 0.005 U 0.005 U 0.005 | 0.00105 | 13 0.005
Cobalt 5.00E-02 |NMED GW Irrigation (20.6.2.3103.C) U 0.005 U 0.005 U 0.005 U 0.005 U 0.005
Copper 1.00E+00 |NMED GW Irrigation (20.6.2.3103.C) 0.003451 ] 0.005 | 0.00156 J 0.005 ] 0.00156 J 0.005 U 0.005 } 0.00338 | ] 0.005
Iron 1.00E+00 jNMED GW Irrigation (20.6.2.3103.C) 0.11 ] 0.2 U 0.2 U 0.2 U 0.2 0.179 ] 0.2
Lead 1.50E-02 |EPA MCL 0.00125] 1 0.005 U 0.005 U 0.005 U 0.005 | 0.00107 | J 0.005
Manganese 2.00E-01 [NMED GW Domestic (20.6.2.3103.B) 0.00982 0.005 | 0.0232 0.005 U 0.005 U 0.005 § 0.00526 0.005
Mercury 2.00E-03 |NMED GW Human Health (20.6.2.3103.A) U ] 0.0002] 0.000042 ] J 1 0.0002 U_ | 0.0002 U ] 0.0002 U_| 0.0002
Molybdenum 1.00E+00 {NMED GW Irrigation (20.6.2.3103.C) 0.0114 0.005 | 0.0195 0.005 | 0.0179 0.005 1 0.0162 0.005 | 0.0141 0.005
Nickel 2.00E-01 |NMED GW Irrigation (20.6.2.3103.C) 0.00305| ] 0.005 | 0.00173 ] 0.005 | 0.00184 | 1] 0.005 | 0.00131 J 0.005 | 0.00214 | 3 0.005
Potassium - 7.54 0.2 7.95 0.2 7.2 0.2 7.69 0.2 6.92 0.2
Selenium 5.00E-02 |NMED GW Human Health (20.6.2.3103.A) 0.0038 ] 0.005 | 0.00861 0.005 ] 0.0127 0.005 | 0.0129 0.005 | 0.00327 | J 0.005
Silver 5.00E-02_|NMED GW Human Health (20.6.2.3103.A) U 0.005 U 0.005 U 0.005 U 0.005 U 0.005
Sodium -~ 115 0.2 218 4 229 2 215 2 163 0.2
Uranium 3.00E-02 |INMED GW Human Health (20.6.2.3103.A) 0.0182 0.005 ) 0.037 0.005 | 0.033 0.005 | 0.0395 0.005 ) 0.0311 0.005
Zinc 1.00E+01 {NMED GW Domestic (20.6.2.3103.B) 0.0343 0.005 U 0.005 U 0.005 U 0.005 | 0.0407 0.005
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Table 7 - Summary of Groundwater Sampling Analytical Results
Fourth Quarter 2013 Final Report - RO Reject Discharge Fields
Navajo Refining Company, Artesia Refinery, New Mexico

Well:] MW-117 (continued) MW-118
Date: 11/20/2013 2/5/2013 5/15/2013 9/4/2013 11/20/2013
Analyte CGWSL CGWSL Source Result | Qual RL Result | Qual RL Result | Qual RL Result | Qual RL Result | Qual RL
Radium (pCi/L)
Radium-226 -- 0.15 LT | 0.1 0.38 |[YLLT 0.22 LT | 0.2 U 0.21 0.16 LT | 0.09
Radium-228 -- 1.25 0.76 0.87 |YLLT U 0.48 0.64 LT [ 06 1.23 0.83
Radium-226 & Radium-228 | 5.00E+00 [USEPA MCL 1.4 0.86 1.25 0.22 0.68 0.64 0.81 1.39 0.92
Anions (mg/L)
Chloride 2.50E+02 |NMED GW Domestic (20.6.2.3103.B) 92.4 0.5 296 25 287 50 132 25 90.1 0.5
Fluoride (F-, Anion) 1.60E+00 |NMED GW Human Health (20.6.2.3103.A) 3.95 0.1 5.16 0.1 5.39 0.1 4.48 0.1 6.78 0.1
Nitrate/Nitrite 1.00E+00 |NMED GW Human Health (20.6.2.3103.A) U 1 2.39 0.1 2.09 2 0.325 H 0.03 U 1
Sulfate 6.00E+02 [NMED GW Domestic (20.6.2.3103.B) 2190 50 2450 25 2250 50 2310 25 2470 50
Cyanide 2.00E-01 |EPA MCL U 0.02 U 0.02 U 0.02 U 0.02 U | 0.02
Total Dissolved Solids (mg/L)
Total Dissolved Solids | 1.00E+03 |NMED GW Domestic (20.6.2.3103.B) 4150 | | 10 4610 1 10 5090 | 10 4550 { 10 4640 | | 10
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Table 7 - Summary of Groundwater Sampling Analytical Results
Fourth Quarter 2013 Final Report - RO Reject Discharge Fields
Navajo Refining Company, Artesia Refinery, New Mexico

Well: MW-119 RO Discharge
Date: 2/5/2013 5/15/2013 9/4/2013 11/20/2013 2/3/2013 5/16/2013
Analyte CGWSL CGWSL Source Result Qual RL Result | Qual RL Result | Qual RL Result | Qual RL Result | Qual RL Result Qual RL
TPH (mg/L)
Gasoline Range Organics -- 0.0371 ] 0.05 U 0.05 U 0.05 U 0.05 V] 0.05 U 0.05
Diesel Range Organics 2.00E-01 |[NMED TPH U 0.051 U 0.052 U 0.052 U 0.053 U 0.052 U 0.053
Oil Range Organics 2.00E-01 |NMED TPH V] 0.1 U 0.1 U 0.1 V] 0.11 0.17 0.1 U 0.11
VOCs (mg/L)
1,1,1-Trichloroethane 6.00E-02 |[NMED GW Human Health (20.6.2.3103.A) U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
1,1,2,2-Tetrachloroethane 1.00E-02 |NMED GW Human Health {20.6.2.3103.A) U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
1,1,2-Trichloroethane 5.00E-03 |EPA MCL U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
1,1-Dichloroethane 2.50E-02 |NMED GW Human Health (20.6.2.3103.A) U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
1,1-Dichloroethene 7.00E-03 |USEPA MCL U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
1,2-Dibromoethane 5.00E-05 |EPA MCL U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
1,2-Dichloroethane 5.00E-03 |EPA MCL U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
Benzene 5.00E-03 |[EPA MCL 0.0036 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
Carbon Tetrachloride 5.00E-03 |EPA MCL U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
Chloroform 8.00E-02 |NMED GW Human Health (20.6.2.3103.A) U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
Dichloromethane 5.00E-03 {EPA MCL U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002
Ethylbenzene 7.00E-01 |EPA MCL 0.0021 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
Tetrachloroethene 5.00E-03 |EPA MCL U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
Toluene 7.50E-01 |NMED GW Human Health (20.6.2.3103.A) 0.0027 0.001 U 0.001 U 0.001 U 0.001 V] 0.001 U 0.001
Total Xylenes 6.20E-01 |NMED GW Human Health (20.6.2.3103.A) 0.0037 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
Trichloroethene 5.00E-03 |EPA MCL U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
Vinyl Chioride 1.00E-03 |NMED GW Human Health (20.6.2.3103.A) U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
[[SVOCs (mg/L)
1-Methylnaphthalene 3.00E-02 |[NMED GW Human Health (20.6.2.3103.A) U 0.0002 U | 0.0002 U 0.0002 U 0.0002 U | 0.0002 U 0.0002
2-Methylnaphthalene 3.00E-02 |[NMED GW Human Health (20.6.2.3103.A) U 0.0002 U | 0.0002 U 0.0002 U 0.0002 U | 0.0002 U 0.0002
Naphthalene 3.00E-02 [NMED GW Human Health (20.6.2.3103.A) U { 0.0002 U | 0.0002 U | 0.0002 U | 0.0002 U | 0.0002 U 0.0002
Benzo(a)Pyrene 2.00E-04 |EPA MCL U 0.0002 U | 0.0002 U | 0.0002 U 0.0002 U | 0.0002 U 0.0002
Dissolved Metals (mg/L)
Aluminum 5.00E+00 |NMED GW Irrigation (20.6.2.3103.C) UB 0.01 0.0296 0.01 0.0113 0.01 0.0149 0.01 |} 0.00668 ] 0.01 0.00529 J 0.01
Arsenic 1.00E-02 [EPA MCL 0.00294 ] 0.005 | 0.00537 0.005 | 0.00595 0.005 ] 0.00438 ] 0.005 ] 0.00494| ) 0.005 0.0025 ] 0.01
Barium 1.00E+00 [NMED GW Human Health (20.6.2.3103.A) 0.00981 0.005 ] 0.00625 0.005 ] 0.00864 0.005 ] 0.00973 0.005 | 0.0628 0.005 0.0464 0.005
Boron 7.50E-01 |NMED GW Irrigation (20.6.2.3103.C) 0.0987 0.05 0.13 0.1 0.183 0.05 0.219 0.05 0.143 0.1 0.104 0.1
Cadmium 5.00E-03 |EPA MCL U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002
Calcium -- 494 10 491 5 635 5 551 5 625 25 397 5
Chromium 5.00E-02 |NMED GW Human Health (20.6.2.3103.A) U 0.005 U 0.005 U 0.005 | 0.00116 ] 0.005 U 0.005 u 0.01
Cobalt 5.00E-02 |NMED GW Irrigation (20.6.2.3103.C) 0.000871 ] 0.005 U 0.005 U 0.005 U 0.005 u 0.005 U 0.01
Copper 1.00E+00 [NMED GW Irrigation (20.6.2.3103.C) 0.00309 ] 0.005 | 0.00137 ] 0.005 U 0.005 ] 0.00311 ] 0.005 | 0.00177 ] 0.005 U 0.01
Iron 1.00E+00 [NMED GW Irrigation (20.6.2.3103.C) U 0.2 U 0.2 U 0.2 0.185 ] 0.2 U 0.2 u 0.4
Lead 1.50E-02 {EPA MCL U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.01
Manganese 2.00E-01 |NMED GW Domestic (20.6.2.3103.B) 0.0424 0.005 U 0.005 V] 0.005 ] 0.00459 ] 0.005 U 0.005 U 0.01
Mercury 2.00E-03 |NMED GW Human Health (20.6.2.3103.A) U | 0.0002 U | 0.0002 U | 0.0002 U | 0.0002 U 0.0002
Molybdenum 1.00E+00 |NMED GW Irrigation (20.6.2.3103.C) 0.0083 0.005 | 0.00745 0.005 ] 0.00846 0.005 J 0.00861 0.005 | 0.0125 0.005 | 0.00622 0.005
Nickel 2.00E-01 |NMED GW Irrigation (20.6.2.3103.C) 0.00174 ] 0.005 | 0.00163 ] 0.005 | 0.0014 ] 0.005 ] 0.00222 ] 0.005 | 0.00264 J 0.005 U 0.01
Potassium -- 0.87 0.2 0.794 0.2 0.993 0.2 1.1 0.2 4.41 0.2 2.91 0.2
Selenium 5.00E-02 |{NMED GW Human Health (20.6.2.3103.A) 0.00246 ] 0.005 } 0.00506 0.005 | 0.0066 0.005 | 0.00144 ] 0.005 0.013 0.005 0.0075 ] 0.01
Silver 5.00E-02 |NMED GW Human Health (20.6.2.3103.A) U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005
Sodium -- 127 4 120 0.2 133 0.2 98.8 0.2 65.4 0.2 40.4 0.2
Uranium 3.00E-02 |[NMED GW Human Health (20.6.2.3103.A) 0.0244 0.005 ] 0.0222 0.005 | 0.0275 0,005 | 0.0213 0.005 ] 0.00601 0.005 U 0.01
Zinc 1.00E+01 [NMED GW Domestic (20.6.2.3103.B) U 0.005 U 0.005 U 0.005 | 0.0241 0.005 | 0.0132 0.005 | 0.00516 ] 0.01
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Table 7 - Summary of Groundwater Sampling Analytical Results
Fourth Quarter 2013 Final Report - RO Reject Discharge Fields

Navajo Refining Company, Artesia Refinery, New Mexico

Well: MW-119 RO Discharge
Date: 2/5/2013 5/15/2013 9/4/2013 11/20/2013 2/3/2013 5/16/2013
Analyte CGWSL CGWSL Source Result | Qual RL Result | Qual RL Result | Qual RL Result | Qual RL Result | Qual RL Result Qual RL
[[Radium (pCilL)
Radium-226 -- U 0.25 yiul| 0.31 0.17 LT | 0.08 U 0.19 NS 0.49 LT 0.24
Radium-228 - U 0.52 Y1L,U| 0.47 U 0.64 1.08 0.66 NS U 0.52
Radium-226 & Radium-228 | 5.00E+00 [USEPA MCL 0 0.77 0 0.78 0.17 0.72 1.08 0.85 NS 0.49 0.76
Anions (mg/L)
Chloride 2.50E+02 |NMED GW Domestic (20.6.2.3103.B) 116 25 118 50 244 25 185 25 67.5 0.5 38.2 0.5
Fluoride (F-, Anion) 1.60E+00 |NMED GW Human Health (20.6.2.3103.A) 2.36 0.1 2.43 0.1 2.28 0.1 3.17 0.1 3.32 0.1 2.15 0.1
Nitrate/Nitrite 1.00E+00 [NMED GW Human Health (20.6.2.3103.A) 2.35 0.1 1.91 ) 2 0.228 H 0.03 U 1 3.22 H 0.1 2.11 p)
Sulfate 6.00E+02 |NMED GW Domestic (20.6.2.3103.B) 2090 25 1970 50 1940 25 2210 25 1690 25 1080 50
Cyanide 2.00E-01 |EPA MCL U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 | 0.00487 J 0.02
Total Dissolved Solids (mg/L)
otal Dissolved Solids | 1.00E+03 |NMED GW Domestic (20.6.2.3103.B) 3670 | | 10 4030 | | 10 4030 | | 10 4130 10 3150 | | 10 2410 | | 10
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Table 7 - Summary of Groundwater Sampling Analytical Results
Fourth Quarter 2013 Final Report - RO Reject Discharge Fields
Navajo Refining Company, Artesia Refinery, New Mexico

Well: RO Discharge (continued)
Date: 9/5/2013 11/20/2013
Analyte CGWSL CGWSL Source Result { Qual|{ RL Result | Qual | RL
TPH (mglL)
Gasoline Range Organics - U 0.05 U 0.05
Diesel Range Organics 2.00E-01 |NMED TPH U 0.052 U 0.053
Qil Range Organics 2.00E-01 [NMED TPH U 0.1 U 0.11
VOCs (mg/L)
1,1,1-Trichloroethane 6.00E-02 |NMED GW Human Health (20.6.2.3103.A) U 0.001 U 0.001
1,1,2,2-Tetrachloroethane 1.00E-02 INMED GW Human Health (20.6.2.3103.A) U 0.001 U 0.001
1,1,2-Trichloroethane 5.00E-03 |EPA MCL U 0.001 U 0.001
1,1-Dichloroethane 2.50E-02 |[NMED GW Human Health (20.6.2.3103.A) U 0.001 U 0.001
1,1-Dichloroethene 7.00E-03 |USEPA MCL U 0.001 U 0.001
1,2-Dibromoethane 5.00E-05 |EPA MCL U 0.001 U 0.001
1,2-Dichloroethane 5.00E-03 |EPA MCL U 0.001 U 0.001
Benzene 5.00E-03 [EPA MCL U 0.001 U 0.001
Carbon Tetrachloride 5.00E-03 |EPA MCL U 0.001 U 0.001
Chloroform 8.00E-02 |NMED GW Human Health (20.6.2.3103.A) U 0.001 U 0.001
Dichloromethane 5.00E-03 |EPA MCL U 0.002 U 0.002
Ethylbenzene 7.00E-01 |EPA MCL U 0.001 U 0.001
Tetrachloroethene 5.00E-03 |EPA MCL U 0.001 U 0.001
Toluene 7.50E-01 |NMED GW Human Health (20.6.2.3103.A) U 0.001 U 0.001
Total Xylenes 6.20E-01 [NMED GW Human Health (20.6.2.3103.A) U 0.001 U 0.001
Trichloroethene 5.00E-03 |EPA MCL U 0.001 U 0.001
Vinyl Chloride 1.00E-03 jNMED GW Human Health (20.6.2.3103.A) U 0.001 U 0.001
SVOCs (mg/L)
1-Methylnaphthalene 3.00E-02 |NMED GW Human Health (20.6.2.3103.A) U | 0.0002 U | 0.0002
2-Methylnaphthalene 3.00E-02 |[NMED GW Human Health (20.6.2.3103.A) U | 0.0002 U | 0.0002
Naphthalene 3.00E-02 [NMED GW Human Health (20.6.2.3103.A) U | 0.0002 U | 0.0002
Benzo(a)Pyrene 2.00E-04 |EPA MCL U | 0.0002 U | 0.0002
Dissolved Metals (mg/L)
Aluminum 5.00E+00 [NMED GW Irrigation (20.6.2.3103.0) 0.00809 | J 0.01 0.0567 0.01
Arsenic 1.00E-02 |EPA MCL 0.00244 | ) 0.005 | 0.00125] J 0.005
Barium 1.00E+00 |NMED GW Human Health (20.6.2.3103.A) 0.0553 0.005 | 0.0533 0.005
Boron 7.50E-01 |NMED GW Irrigation (20.6.2.3103.C) 0.0934 0.05 0.109 0.05
Cadmium 5.00E-03 |EPA MCL U 0.002 U 0.002
Calcium -- 410 5 459 5
Chromium 5.00E-02 [NMED GW Human Health (20.6.2.3103.A) 0.00114 | J 0.005 U 0.005
Cobalt 5.00E-02 |NMED GW Irrigation (20.6.2.3103.C) U 0.005 U 0.005
Copper 1.00E4+00 JNMED GW Irrigation (20.6.2.3103.C) U 0.005 ] 0.00218 | J 0.005
Iron 1.00E4+00 [NMED GW Irrigation (20.6.2.3103.C) U 0.2 0.113 ] 0.2
Lead 1.50E-02 |EPA MCL U 0.005 U 0.005
Manganese 2.00E-01 |NMED GW Domestic (20.6.2.3103.B) U 0.005 ] 0.0111 0.005
Mercury 2.00E-03 [NMED GW Human Health (20.6.2.3103.A) U | 0.0002
Molybdenum 1.00E4-00 |NMED GW Irrigation (20.6.2.3103.C) 0.00604 0.005 } 0.00815 0.005
Nickel 2.00E-01 [NMED GW Irrigation (20.6.2.3103.C) 0.00329 ] J 0.005 ] 0.00127 | 3 0.005
Potassium - 2.72 0.2 3.04 0.2
Selenium 5.00E-02 [NMED GW Human Health (20.6.2.3103.A) 0.00669 0.005 ] 0.00481 ] J 0.005
Silver 5.00E-02 |[NMED GW Human Health (20.6.2.3103.A) U 0.005 U 0.005
Sodium -- 45.7 0.2 83.9 0.2
Uranium 3.00E-02 [NMED GW Human Health (20.6.2.3103.A) U 0.005 U 0.005
Zinc 1.00E4+01 [NMED GW Domestic (20.6.2.3103.B) 0.00672 0.005 | 0.00909 0.005
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Table 7 - Summary of Groundwater Sampling Analytical Results

Fourth Quarter 2013 Final Report - RO Reject Discharge Fields
Navajo Refining Company, Artesia Refinery, New Mexico

Well: RO Discharge (continued)
Date: 9/5/2013 11/20/2013
" Analyte CGWSL CGWSL Source Result | Qual RL Result | Qual RL
[[Radium (pCilL)
Radium-226 - 0.46 LT 0.23 0.78 LT 0.1
Radium-228 -- U 0.57 1.08 0.66
Radium-226 & Radium-228 | 5.00E+00 |USEPA MCL 0.46 0.8 1.86 0.76
Anions (mg/L)
Chloride 2.50E4+02 JNMED GW Domestic (20.6.2.3103.B) 61.1 0.5 134 25
Fluoride (F-, Anion) 1.60E+00 |NMED GW Human Health (20.6.2.3103.A) 2.26 0.1 2.67 0.1
Nitrate/Nitrite 1.00E+00 JNMED GW Human Health (20.6.2.3103.A) 1.56 H 0.03 1.06 1
Sulfate 6.00E+02 [NMED GW Domestic (20.6.2.3103.B) 1030 25 1240 25
Cyanide 2.00E-01 |EPA MCL U 0.02 U 0.02
Total Dissolved Solids (mg/L)
Total Dissolved Solids | 1.00E+03 |NMED GW Domestic (20.6.2.3103.B) 2290 | | 10 2770 | [ 10

Notes:
CGWSL is the lowest of the following sources:
New Mexico Water Quality Standards found in NMAC 20.6.2.3103.
If no value in NMAC 20.6.2.3103 was available, then the EPA Federal MCL was used.
TPH CGWSL is the "unknown oil" groundwater value from Table 6-2, 2012 NMED RAG.

Bold, italic font with yellow highlighting indicates a result reported above the CGWSL.
RLs shown in italics font with gray highlighting exceed the CGWSL for that compound.

Blank cells indicate that the analyte was not detected at the RL shown, no qualifier exists, or that the compound was not analyzed for that sample (if no RL is shown).

Screening level for radium is for combined Radium-226 and Radium-228.

Total PAHs are defined in NMAC 20.6.2.3103 as naphthalene plus mono-methyinaphthalenes. Although no detected values were present, if concentrations had been reported for 1-
Methylnaphthalene, 2-Methylnaphthalene, and Naphthalene, the values would have been added to obtain the Total PAHs concentration.

Abbreviations

-- = No CGWSL is available NS = Not Sampled
CGWSL = Critical Groundwater Screening Level PAHSs = polycyclic aromatic hydrocarbons
H = analyzed outside of holding time pci/L = average picocuries per liter

J = estimated value. The result is less than the reporting limit but greater than the instrument Qual = qualifier from laboratory or data validation
method detection limit (MDL). RL = laboratory reporting limit

LCS = laboratory control sample SVOC = semivolatile organic compounds
LT = the sample has a detection above the achieved minimum detectable concentration but VOC =<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>