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EXECUTIVE SUMMARY

This 2016 Annual Groundwater Monitoring Report documents groundwater monitoring
and recovery activities conducted at the HollyFrontier Navajo Refining LLC (Navajo) Artesia
Refinery (refinery) located at 501 East Main Street in Artesia, New Mexico. The refinery is subject
to (1) a Post-Closure Care Permit (PCC Permit) issued by the New Mexico Environment
Department (NMED) in October 2003 and later modified in December 2010; and (2) the renewed
Discharge Permit GW-028, dated August 22, 2012, issued by New Mexico Energy, Minerals and
Natural Resources Department Oil Conservation Division (OCD). Both the PCC Permit and
Discharge Permit require Navajo to conduct facility wide groundwater monitoring to evaluate the
presence, nature, and extent of groundwater impacts; and to remediate impacted groundwater.
This report provides the results of all groundwater monitoring and remedial activities that were
conducted to satisfy both the NMED PCC Permit and the OCD Discharge Permit.

The groundwater monitoring program consists of semiannual well gauging and
groundwater sampling in accordance with the 2015 Revised Facility Wide Groundwater
Monitoring Workplan (2015 Revised FWGMWP) that was submitted to the NMED and OCD in
December 2015 and approved with modification on February 19, 2016. Remedial activities consist
of recovery of phase-separated hydrocarbons (PSH) and impacted groundwater. The groundwater
monitoring and remediation program covers the following refinery areas:

e The closed Tetra Ethyl Lead (TEL) Impoundment;
e The closed North Colony Landfarm (NCL);

e The inactive Evaporation Ponds (EPs)

e Three Mile Ditch (TMD); and

e The impacted vadose zone located beneath the refinery in the following other areas:
Field East of Refinery, North Refinery, South Refinery, Reverse Osmosis (RO) Reject
Fields, Cross-gradient, and Up-gradient.

The 2016 groundwater monitoring results indicate physical and chemical groundwater
conditions are generally consistent with historical data. Groundwater predominantly flows to the
east beneath the refinery towards the Pecos River, and to the southeast beneath the EPs.
Measurable PSH was present in wells located at or near the EPs, Field East of Refinery, North
Refinery, and South Refinery areas in 2016, with a maximum measured thickness of 1.11 feet
during the first semiannual event and 0.55 feet during the second semiannual event. The presence
and distribution of PSH in 2016 was generally consistent with historical data and measured PSH
thicknesses are stable to decreasing over time. The following constituents of concern (COCs) were
detected in groundwater at concentrations in exceedance of critical groundwater screening levels
(CGWSLs): total petroleum hydrocarbons (TPH) diesel range organics (DRO); select volatile
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organic compounds (VOCs) including target COCs benzene, toluene, ethylbenzene, xylenes,
MTBE, and naphthalene; select total metals including target COC arsenic; and water quality
parameters chloride, fluoride, sulfate, total dissolved solids (TDS), and nitrate/nitrite. COC
concentrations in groundwater are generally stable to decreasing over time with the exception of
occasional fluctuations. DRO concentrations have exhibited increasing overall trends in some
wells since approximately 2011, but DRO concentrations in a majority of these wells have
exhibited stabilizing trends over the three to five most recent sampling events.

PSH and impacted groundwater were continually recovered at the refinery from a system
of recovery trenches and recovery wells throughout 2016. An estimated 7,968,010 gallons of
groundwater and an estimated 33,958 gallons of PSH were recovered through operation of the
automated recovery system in 2016.

OTRC i



2016 Annual Groundwater Monitoring Report
Artesia Refinery - Artesia, New Mexico
HollyFrontier Navajo Refining LLC February 2017

1.0
2.0

3.0
4.0

5.0

TABLE OF CONTENTS

Page
EXECUTIVE SUMMARY ..ottt ettt e e et e e aaae e e e ssaea e e e nsaaaeeennnes i
INEEOAUCTION ...ttt ettt ettt be et bt et saaenaeen 1-1
SCOPE OF SEIVICES ....eiiiieiiecieeee et ettt saae b e e e sbeeseeeeseenne 2-1
2.1 Monitoring Well Installation, Maintenance, and Repairs...........ccccccveevverieenncns 2-1
2.2 Phase-Separated Hydrocarbon and Water Level Measurements......................... 2-1
2.3 Groundwater Sample Collection and Handling ..............ccceevieiiiinienciieniieeienee, 2-2
2.4 Equipment Decontamination Procedures.............ccceeviieriieniieniieniieiecieeee e 2-3
2.5  Investigation-Derived WaSte .........cocuieiiiiiieiiieiieeieeiieee e 2-4
2.6 Exceptions to Groundwater Monitoring Work Plan............c.ccccoeviiniiiiinnnnnnn. 2-4
ReGUIALOTY CIItETIA. . ceiuiiiiiieeiieeiiecie ettt ettt ettt ettt et e saeebeeesaeesaesnaeesseesaseenseans 3-1
MOnNItoring RESUILS.........ooiuiiiiiiiiiciieie ettt ettt s e e e 4-1
4.1 Groundwater Gauging ResUlLS..........cccooieiiiiiiiiiiieiecieee e 4-1
4.2 Phase-Separated Hydrocarbons ...........cccoocueeiieriieiiieiieniicieeeeee e 4-1
4.2.1 North Colony Landfarm — PSH Gauging Results............ccccceevveriirenenns 4-2
4.2.2 Tetra Ethyl Lead Surface Impoundment — PSH Gauging Results........... 4-2
4.2.3 Evaporation Ponds— PSH Gauging Results ...........cccccceeviiriiiiniiniirencnns 4-2
4.2.4 Three Mile Ditch — PSH Gauging Results...........cccccevviienieniiiinieniieens 4-2
4.2.5 North Refinery Area — PSH Gauging Results..........cccccoevieiiiiinieniiienenns 4-2
4.2.6 South Refinery Area — PSH Gauging Results..........cccccoevierciiiiiiniinenenns 4-2
4.2.7 Field East of Refinery — PSH Gauging Results ...........c.cccceveviiiieniiienenns 4-3
4.2.8 Cross-Gradient and Up-Gradient Areas — PSH Gauging Results............ 4-3
4.2.9 RO Reject Discharge Fields — PSH Gauging Results..........cccccoceveennnne. 4-3
Chemical Analytical Data..........cccuieiiieiiiiiieiieciiee et 5-1
5.1 Sample Laboratory ANalySes .......c.cccvueeevieriieiiieniiieiieeie ettt 5-1
5.2 Data Validation ........coceiiiriiiiiniiieiieseeieee sttt 5-1
53 Laboratory Analytical RESUILS ..........ccceeviiiiiiiiiiiiiiiicee e 5-2
5.3.1 North Colony Landfarm — Analytical Results ............ccccceevieniiiniennennne. 5-3
5.3.2 Tetra Ethyl Lead Surface Impoundment — Analytical Results ................ 5-6
5.3.3 Evaporation Ponds Analytical — Results...........cccccceeriinviinnieniiieieeienne, 5-8
5.3.4 Three Mile Ditch — Analytical Results ...........ccccoovviviiiniiniienieciees 5-12
5.3.5 North Refinery Area — Analytical Results............cccocvereiiniiiniiiciienns 5-14
5.3.6 South Refinery Area — Analytical Results............cccoocveneiiiiienieniiienns 5-20
5.3.7 Field East of Refinery — Analytical Results............ccccevveieiienieniiennnns 5-26
5.3.8 Cross-Gradient and Up-Gradient Areas — Analytical Results ............... 5-31
5.3.9 RO Reject Discharge Fields — Analytical Results ...........ccccceeverieenenns 5-34

OTRC i



2016 Annual Groundwater Monitoring Report
Artesia Refinery - Artesia, New Mexico

HollyFrontier Navajo Refining LLC February 2017
6.0  Remediation System MONItOTING ......cc.ceecvieriieeiiieniieeiienie et eite et eniee e eseeeseeeseesaeeseens 6-1
6.1 RECOVEIY SYSTEIM ..eviiiiiiieiiie et et e 6-1
6.2 Estimated Volume of Fluids Recovered ............ccoooviieiiiiiiiiiiciicceecee e, 6-1
7.0 CONCIUSIONS .....viiierieeiiee ettt e ettt e et e e e te e e etbeeeeaeeeeaseeesaseeeetseeesseesssaeesnsseessseeeassaeesnsesensseeans 7-1
8.0 REEOTEINCES ...ttt e et e e e ta e e e tae e s teeesaseeenseeeareeenaeeas 8-1

LIST OF FIGURES

Figure 1 Site Location Map

Figure 2 Well Location Map

Figure 3 Tank Information within Refinery

Figure 4 Shallow Saturated Zone Potentiometric Surface Map, 2016 First Semiannual Event

Figure 5 Valley Fill Zone Potentiometric Surface Map, 2016 First Semiannual Event

Figure 6 Shallow Saturated Zone Potentiometric Surface Map, 2016 Second Semiannual

Event

Figure 7 Valley Fill Zone Potentiometric Surface Map, 2016 Second Semiannual Event

Figure 8 Phase-Separated Hydrocarbon Thickness Map, 2016 First Semiannual Event

Figure 9 Phase-Separated Hydrocarbon Thickness Map, 2016 Second Semiannual Event

Figure 10  DRO Ciritical Groundwater Screening Level Exceedance Map, 2016 First

Semiannual Event

Figure 11  DRO Critical Groundwater Screening Level Exceedance Map, 2016 Second

Semiannual Event

Figure 12 Arsenic Critical Groundwater Screening Level Exceedance Map, 2016 First

Semiannual Event

Figure 13 Arsenic Critical Groundwater Screening Level Exceedance Map, 2016 Second

Semiannual Event

Figure 14  Benzene Critical Groundwater Screening Level Exceedance Map, 2016 First

Semiannual Event

Figure 15  Benzene Critical Groundwater Screening Level Exceedance Map, 2016 Second

Semiannual Event

Figure 16  Naphthalene Critical Groundwater Screening Level Exceedance Map 2015 First

Semiannual Event

Figure 17  Naphthalene Critical Groundwater Screening Level Exceedance Map 2015 Second

Semiannual Event

Figure 18  MTBE Ceritical Groundwater Screening Level Exceedance Map 2015 First

Semiannual Event

OTRC i



2016 Annual Groundwater Monitoring Report
Artesia Refinery - Artesia, New Mexico

HollyFrontier Navajo Refining LLC February 2017

Figure 19 MTBE Critical Groundwater Screening Level Exceedance Map 2015 Second
Semiannual Event

Figure 20  Chloride Critical Groundwater Screening Level Exceedance Map 2015 First
Semiannual Event

Figure 21  Chloride Critical Groundwater Screening Level Exceedance Map 2015 Second
Semiannual Event

Figure 22  Fluoride Critical Groundwater Screening Level Exceedance Map 2015 First
Semiannual Event

Figure 23  Fluoride Critical Groundwater Screening Level Exceedance Map 2015 Second
Semiannual Event

Figure 24  Sulfate Critical Groundwater Screening Level Exceedance Map 2015 First
Semiannual Event

Figure 25  Sulfate Critical Groundwater Screening Level Exceedance Map 2015 Second
Semiannual Event

Figure 26  TDS Critical Groundwater Screening Level Exceedance Map 2015 First
Semiannual Event

Figure 27  TDS Critical Groundwater Screening Level Exceedance Map 2015 Second
Semiannual Event

Figure 28  Nitrate/Nitrite Critical Groundwater Screening Level Exceedance Map 2015 First
Semiannual Event

Figure 29  Nitrate/Nitrite Critical Groundwater Screening Level Exceedance Map 2015
Second Semiannual Event

LIST OF TABLES

Table 1 Well Information and Gauging Data

Table 2 Well Purging and Water Quality Measurement Data

Table 3 Groundwater Screening Levels and Selected Critical Groundwater Screening Level

Table 4A  Summary of Groundwater Analytical Data — Total Petroleum Hydrocarbons and
Volatile Organic Chemicals

Table 4B Summary of Groundwater Analytical Data — Total Metals

Table 4C ~ Summary of Groundwater Analytical Data — Water Quality Parameters and Cyanide

Table 5 Summary of Production from Recovery Trenches and Wells

OTRC iv



2016 Annual Groundwater Monitoring Report
Artesia Refinery - Artesia, New Mexico
HollyFrontier Navajo Refining LLC February 2017

LIST OF ACRONYMS AND ABBREVIATIONS
1,2,4-TMB  1,2,4-Trimethylbenzene
1,3,5-TMB  1,3,5-Trimethylbenzene
cis-1,2,-DCE cis-1,2,-Dicholoroethene

AOC Area of Concern

CGWSL Critical Groundwater Screening Level

COC(s) Constituent(s) of Concern

DO Dissolved Oxygen

DRO Diesel Range Organics

GRO Gsoline Range Organics

EP(s) Evaporation Pond(s)

ESC ESC Lab Sciences

FWGMWP  Facility Wide Groundwater Monitoring Workplan

GRO Gasoline Range Organics

HMI Hydrologic Monitoring, LLC

HWB Hazardous Waste Bureau

Navajo HollyFrontier Navajo Refining LLC

MCL Maximum Contaminant Level

MTBE Methyl Tert-Butyl Ether

NCL North Colony Landfarm

NMAC New Mexico Administrative Code

NMED New Mexico Environment Department

NWS National Weather Service

O0&M Operation and Maintenance

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

ORP Oxidation-Reduction Potential

PCC Permit  Post-Closure Care Permit

PSH Phase-Separated Hydrocarbons

QA/QC Quality Assurance/Quality Control

RCRA Resource Conservation and Recovery Act

RO Reverse Osmosis

OTRC v



2016 Annual Groundwater Monitoring Report

Artesia Refinery -

Artesia, New Mexico

HollyFrontier Navajo Refining LLC

February 2017

SWMU
TDS
TEL
TMD
TPH
USEPA
VOCs
WQCC

Solid Waste Management Units

Total Dissolved Solids

Tetra Ethyl Lead

Three Mile Ditch

Total Petroleum Hydrocarbons

United States Environmental Protection Agency
Volatile Organic Compounds

Water Quality Control Commission

OTRC

vi



2016 Annual Groundwater Monitoring Report
Artesia Refinery - Artesia, New Mexico
HollyFrontier Navajo Refining LLC February 2017

1.0 INTRODUCTION

On behalf of HollyFrontier Navajo Refining LLC (Navajo), TRC Environmental
Corporation (TRC) prepared this 2016 Annual Groundwater Monitoring Report (report) to
summarize the results of groundwater monitoring and recovery activities conducted in 2016 at the
Navajo Artesia Refinery (refinery) located at 501 East Main Street in Artesia, New Mexico. The
location of the refinery is shown on Figure 1. The Refinery has been in operation since the 1920s
and processes crude oil into asphalt, fuel oil, gasoline, diesel, jet fuel, and liquefied petroleum gas.

The refinery is regulated under the Resource Conservation and Recovery Act (RCRA). In
October 2003, the Secretary of the New Mexico Environment Department (NMED) issued a Post-
Closure Care Permit (PCC Permit) to Navajo for the Artesia Refinery Facility (United States
Environmental Protection Agency [US EPA] ID number NMD048918817). The PCC Permit was
modified and reissued in December 2010 (NMED 2010). The PCC Permit authorizes and requires
Navajo (the Permittee) to conduct post-closure care at the closed tetra ethyl lead (TEL) surface
impoundment and the North Colony Landfarm (NCL) and to take appropriate actions to achieve
RCRA closure of the inactive Evaporation Ponds (EPs). These areas and the locations of all
existing monitoring and recovery wells are shown on Figure 2.

The PCC Permit requires Navajo to maintain a groundwater monitoring program to
evaluate the effectiveness of the corrective action program for groundwater and to meet the
requirements of New Mexico Administrative Code (NMAC) 20.4.1.500 (incorporating 40 Code
of Federal Regulations Part 264, Subpart F) during the post-closure care period. The PCC Permit
also requires Navajo to recover phase-separated hydrocarbons (PSHs), where present, from the
shallow groundwater.

The refinery is also regulated by the New Mexico Energy, Minerals and Natural Resources
Department — Oil Conservation Division (OCD). The OCD issued a renewal to Discharge Permit
GW-028 (OCD 2012) dated August 22, 2012. Among other requirements, the Discharge Permit
requires semiannual facility-wide groundwater monitoring and submittal of an annual report
summarizing the groundwater monitoring and remediation conducted throughout each year.

This report provides the results of all groundwater monitoring and remedial activities that
were conducted to satisfy both the NMED PCC Permit and the OCD Discharge Permit. The format
of this report follows specifications in Appendix E.4 of the PCC Permit.

Groundwater monitoring activities conducted in 2016 consisted of semiannual well
gauging and groundwater sampling performed in accordance with the 2015 Revised Facility Wide
Groundwater Monitoring Workplan (2015 Revised FWGMWP; Arcadis 2015¢) that was
submitted to the NMED and OCD in December 2015 and approved with modification on February
19, 2016. Remedial activities conducted in 2016 consisted of recovery of PSH and impacted
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groundwater and periodic gauging. The groundwater monitoring and remediation activities were

performed in the following areas of interest:

The closed TEL Impoundment;

The closed NCL;

The inactive EPs

Three Mile Ditch (TMD); and

The impacted vadose zone located beneath the refinery in the following other areas:

Field East of Refinery,

North Refinery,

South Refinery,

Reverse Osmosis (RO) Reject Fields (North and South),
Cross-gradient, and

Up-gradient.
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2.0 SCOPE OF SERVICES

Groundwater monitoring, remedial, and other associated activities performed in 2016 are
summarized in this section. The first semiannual groundwater monitoring event was conducted
from April 26 to April 29, 2016. The second semiannual groundwater sampling event was
conducted from October 4 to October 5, 2016. Routine remedial activities were conducted
throughout 2016.

2.1 Monitoring Well Installation, Maintenance, and Repairs
No wells were installed or abandoned in 2016. The following well maintenance and repairs
were performed in 2016:

e The protective surface casing of monitoring well MW-39 was repaired and the locking
cap was replaced in 2016.

e Locking J-plugs and locks were replaced on various monitoring wells as required
throughout 2016.

e PSH absorbent socks were installed and maintained in wells MW-7, MW-64, MW-65,
MW-85, MW-86, and KWB-8.

e Monitoring well NCL-32 was re-developed on October 4, 2016 to remove silt that had
accumulated in the well. The well was developed by surging and purging techniques
with a peristaltic pump. Field documentation of the redevelopment of NCL-32 is
provided in Appendix A.

2.2 Phase-Separated Hydrocarbon and Water Level Measurements

Synoptic fluid gauging was conducted by Hydrologic Monitoring, LLC (HMI) at the
beginning of each semiannual monitoring event in accordance with the 2015 Revised FWGMWP.
Wells were gauged to determine the groundwater elevation, flow direction, and gradient, the
presence or absence of PSH, and apparent PSH thickness. A decontaminated oil-water interface
probe was used to measure depth to PSH (if present), depth to water, and total depth in the
monitoring and recovery wells. All measurements were recorded to the nearest 0.01-foot from the
surveyed datum marking on each well casing. If the survey datum mark was not visible,
measurements were obtained from the northern side of each well riser. Measurements were
recorded on the field data sheets for each event.

The first semiannual gauging event was conducted on April 26, 2016. No rainfall was
recorded at the refinery, or at a National Weather Service (NWS) gauging station located
approximately 6 miles south of the refinery, during the day gauging occurred. A total of 0.53
inches of rainfall was recorded at the NWS gauging station during the month of April 2016. A
copy of the NWS data for April 2016 is provided in Appendix A.
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The second semiannual gauging event was conducted on October 4, 2016. No rainfall was
recorded at the refinery or the NWS gauging station during the day gauging occurred. A total of
1.42 inches of rainfall was recorded at the NWS gauging station during the month of October 2016,
all of which occurred after completion of gauging and sampling activities. A copy of the NWS
data for October 2016 is provided in Appendix A.

Results of the 2016 semiannual gauging events are summarized in Table 1. Potentiometric
surface maps of the shallow saturated zone and valley fill zone are provided as Figures 4 through
7. PSH thickness maps are provided as Figures 8 and 9.

2.3 Groundwater Sample Collection and Handling

Semiannual groundwater sampling was conducted by HMI in accordance with the 2015
Revised FWGMWP. No sample was collected from a well containing PSH with a measured
thickness greater than or equal to 0.03 feet. The following wells were not sampled during each
2016 semiannual event due to the presence of PSH with a thickness greater than or equal to 0.03
feet:

e First semiannual event: MW-85, MW-86, MW-97, MW-112, MW-132, MW-133,
KWB-4, KWB-8, RW-8, RW-14R, RW-#15C, RW-19, RW-22, RW-20A, and RW-
20B

e Second semiannual event: MW-85, MW-86, MW-97, MW-112, MW-132, MW-133,
and KWB-4

Groundwater was purged and sampled from monitoring and recovery wells with a
peristaltic pump and dedicated tubing using low-flow methods in accordance with the NMED
Hazardous Waste Bureau (HWB) Position Paper “Use of Low-Flow and Other Non-Traditional
Sampling Techniques for Compliance Groundwater Monitoring” (NMED 2001). Groundwater
was purged and sampled from irrigation wells by attaching a decontaminated or dedicated hose
barb to the available spigot. The spigot was located at a point before the water supply is introduced
into any storage tanks or treatment units. The method by which each well was purged and sampled
is provided in Table 2.

A multi-parameter water quality meter with flow-through cell and hand-held turbidity
meter were used during the purging process of monitoring and recovery wells to monitor for field
water quality parameters (pH, temperature, specific conductance, oxidation-reduction potential
[ORP], dissolved oxygen [DO], and turbidity) and demonstrate stabilization. Water quality
parameters were recorded approximately every three minutes during purging on a groundwater
sampling form. The water quality parameters, depth to water (in non-irrigation wells only), and a
qualitative description of the water quality (e.g., turbidity, sheen, odor) were also recorded during
the purging process. Copies of the groundwater sampling forms are provided in Appendix A.
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Irrigation wells were purged and sampled from a sampling point (i.e., tap or spigot) located
at or near the well head or pump house and before the water supply is introduced into any storage
tank or treatment unit. The wells were purged at the sample point to remove any standing water
from the well casing and surface piping. Grab readings of geochemical parameters including pH,
temperature, conductivity, ORP, DO, and turbidity were also collected during the purging process.

The purging process was considered complete and groundwater sampling commenced
when at least four of the purge parameters had stabilized. The specified stabilization criteria was
+/- 0.2 standard unit for pH, +/- 0.2 degree Celsius for temperature, +/- 0.2 milligram per liter
(mg/L) for DO, +/- 0.02 Siemen per meter for specific conductance, and +/- 20 millivolts for ORP.
The final stabilized water quality parameters measured at each well are summarized in Table 2. In
addition, other observations of relative water quality (color and odor) are included in Table 2.

Groundwater samples were collected directly from the dedicated tubing or irrigation
sampling point into laboratory-provided sample containers. Care was taken to not overflow the
containers and potentially remove preservatives from pre-preserved containers. Samples that were
to be analyzed for dissolved metals were field-filtered by attaching a disposable 0.45 micron filter
to the tubing and directing the flow through the filter into the sample container.

Sample labels were placed on each container and included the well name, sample name,
date and time, sampler’s initials, and analytical method(s) to be performed. Glass sample
containers were placed in padded packing sleeves to prevent breakage. All samples were placed
on wet ice in a shipping container. All groundwater samples collected during the 2016 semiannual
events were submitted to ESC Lab Sciences (ESC) in Mount Juliet, Tennessee under appropriate
chain-of-custody documentation for laboratory analyses specified in the 2015 Revised FWGMWP.
Shipping containers were sent overnight to ESC via Federal Express. Copies of the chain-of-
custody forms are included in Appendix B with the analytical data reports.

2.4 Equipment Decontamination Procedures

The oil-water interface probes used to gauge the PSH and water levels were the only
equipment that was placed within multiple wells. This equipment was decontaminated between
uses at each well to prevent cross-contamination between wells. The probe and the attached
measuring tape were washed in a mixture of water and non-phosphate detergent (Alconox™). The
equipment was then rinsed with water. Distilled water purchased from a local store was used for
washing and rinsing the equipment.

The flow-through cell and probes of the water quality meters used for low-flow purging
was also decontaminated between uses at each well. Decontamination of this equipment included
submersing the flow-through cell in a mixture of water and non-phosphate detergent (Alconox™"),
washing the cell with a soft brush, submersing the probe end of the meters in the soapy water
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mixture, and brushing the end of the probe with a soft brush. The equipment was then rinsed with
distilled water purchased from a local store.

Dedicated tubing was used for sample collection from each well; therefore,
decontamination of sample collection tubing was not required. The dedicated tubing was left in
the well between sampling events, with the upper portion coiled to ensure that the lower portion
did not remain in the water column. At the beginning of each sampling event, the tubing was
inspected and replaced if staining or mold was observed.

2.5 Investigation-Derived Waste

All purge water and decontamination liquids were temporarily contained in a portable tank
in the sampling truck trailer. The liquids were disposed of daily in the refinery process wastewater
system upstream of the oil/water separator, by releasing the liquids into a sump designated by
refinery personnel (either the sump adjacent to the Main Gate Entrance or the sump adjacent to the
North Bundle Cleaning Pad). The volumes of purge water collected at each well were recorded
on the HMI groundwater sampling forms and copies of these forms are provided in Appendix A.

Solid wastes generated during sampling activities included disposable gloves, paper
towels, plastic bags, and tubing. All solid waste was contained in plastic bags and placed in the
refinery trash receptacles for later disposal.

2.6 Exceptions to Groundwater Monitoring Work Plan
The following exceptions to the 2015 Revised FWGMWP occurred during the first
semiannual monitoring event conducted from April 26 to April 29, 2016:

e Wells KWB-3AR and KWB-9 were not gauged or sampled, and RA-1227 was not
sampled because access was denied by the landowner (Jack Joy). The landowner has
not granted Navajo access to these wells since 2011.

e Well RW-11 was not sampled because it was dry.

The following exception to the 2015 Revised FWGMWP occurred during the second
semiannual monitoring event conducted from October 4 to October 5, 2016:

e Wells KWB-3AR and KWB-9 were not gauged or sampled, and RA-1227 was not
sampled because access was denied by the landowner (Jack Joy). The landowner has
not granted Navajo access to these wells since 2011.
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3.0 REGULATORY CRITERIA

Regulatory standards used to evaluate the data collected for the groundwater monitoring
program are based on the presumption that the shallow groundwater might be used as a source of
drinking water. Use of these standards are conservative because the shallow groundwater is not a
documented 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 NMAC or the Maximum Contaminant Level (MCL) from the USEPA Regional
Screening Levels (USPEA 2015). For COCs where neither a WQCC standard or MCL exists, the
screening level value used is the NMED Tap Water Standard listed in the Risk Assessment
Guidance for Site Investigations and Remediation (NMED 2015). If no NMED Tap Water value
is available, then the screening level value used is the USEPA Tap Water value (USEPA 2015).

NMED does not currently have screening guidelines established for total petroleum
hydrocarbons (TPH) in groundwater, as TPH screening guidelines were not included in the 2015
update to the risk assessment guidance document (NMED 2015). To be consistent with historical
screening methods used at the refinery, the TPH screening value for potable groundwater for
“unknown oil” included in Table 6-2 of the 2012 guidance document (NMED 2012), in accordance
with NMED comments, was used for all areas except the EPs. The screening value for potable
groundwater for “Diesel #2/New Crankcase Oil” (Table 6-2, NMED 2012) is used for the EP area
in accordance with the approved investigation report for the EPs (Arcadis 2015a).

Available regulatory screening levels and the applicable Critical Groundwater Screening
Level (CGWSL) for each COC is presented in Table 3. The CGWSL for each COC is also
provided for comparison in the analytical data summary tables, as discussed later in this report.

An evaluation of background groundwater quality was conducted between July 2014 and
June 2015 for the purpose of determining the concentrations of COCs that may be present in the
background. The evaluation was performed according to an approved work plan (Arcadis 2014)
and a report summarizing the evaluation was submitted to NMED and OCD in September 2015
(Arcadis 2015b). The background groundwater investigation included statistical evaluation of
COCs and calculation of upper tolerance limits, where a statistically valid set of data was available.
Navajo requested to use the background groundwater evaluation to develop alternative screening
standards for specific COCs where the background data set demonstrates that the COCs are present
above the WQCC standards or MCLs. The alternative standards have not been included in this
report because the NMED has not approved background groundwater investigation report.
However, it should be noted that concentrations of manganese, chloride, fluoride, sulfate,
nitrate/nitrite and TDS that exceed the screening levels using the WQCC standards or USEPA
MCLs may not exceed background concentrations
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4.0 MONITORING RESULTS

Results of the 2016 semiannual groundwater monitoring events are summarized in this
section.

41 Groundwater Gauging Results

Well gauging was conducted on April 26, 2016 and October 4, 2016. Depth to water
measurements, depth to PSH (if present) measurements, and groundwater elevations are presented
in Table 1. For wells with PSH present, the groundwater elevation was corrected for the presence
of PSH (with a specific gravity of 0.8). Groundwater potentiometric surface maps based on the
2016 semiannual gauging results for the shallow saturated zone and the valley fill zone are
presented in Figures 4 through 9.

The 2016 gauging results indicate groundwater predominantly flows beneath the refinery
eastward towards the Pecos River, with localized variations, in both the shallow saturated zone
and the valley fill zone. The groundwater flow direction beneath the EPs is generally to the
southeast. The 2016 gauging results are consistent with historical results.

Groundwater mounding, related with the discharge of RO reject water to the RO reject
fields, occurred around MW-114 and MW-115 during both semiannual gauging events. Localized
groundwater sinks were present around various recovery wells during both semiannual gauging
events due to active groundwater pumping at those recovery wells.

4.2 Phase-Separated Hydrocarbons

The presence of PSH and measured PSH thicknesses are shown on Figures 8 and 9 for the
2016 first and second semiannual events, respectively. Consistent with previous results, PSH is
present in four areas at the refinery: two isolated areas in the northern portion of the refinery (NCL
and North Refinery Area), one segmented area in the southeastern portion of the refinery (South
Refinery Area) extending east through the field east of the refinery to Bolton Road, and one
isolated area on the western end of the EPs near the former discharge point into Pond 1. Plots
presenting PSH thicknesses and groundwater elevations over time for all wells that have
historically contained measurable PSH are provided in Appendix C. PSH thicknesses across all
areas of interest are stable to declining over time. PSH thicknesses also appear to be inversely
affected by fluctuations in groundwater elevations, which have generally increased since March
2014.

The presence of PSH within each area of interest are discussed in the following subsections.
PSH recovery activities and results are provided in Section 6.
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4.2.1 North Colony Landfarm — PSH Gauging Results

No measurable PSH was present in any of the wells in the vicinity of the NCL during the
2016 semiannual events. PSH was historically present in monitoring well MW-94, but measured
thicknesses steadily declined from a maximum thickness of 12.4 feet in September 2010 to not
measureable in October 2015.

4.2.2 Tetra Ethyl Lead Surface Impoundment — PSH Gauging Results
No measurable PSH was present in any TEL wells during either 2016 semiannual event.

4.2.3 Evaporation Ponds— PSH Gauging Results

PSH was measured in EP wells MW-85 and MW-86 at thicknesses of 0.54 and 0.04 feet,
respectively in April 2016; and 0.45 and 0.07 feet, respectively in October 2016. These wells are
located near the original discharge point in EP 1. PSH thicknesses in these two wells have overall
decreased over time, despite minor fluctuations between the gauging events.

4.2.4 Three Mile Ditch — PSH Gauging Results
No measurable PSH was present in any wells along the TMD during either 2016
semiannual event.

4.2.5 North Refinery Area — PSH Gauging Results

PSH was measured in wells MW-97 and RW-8 in April 2016 with reported thickness of
0.08 foot and 0.26 feet, respectively. In October 2016, PSH was measured in MW-92, MW-97,
and RW-8 with reported thicknesses ranging from 0.01 feet in MW-92 to 0.08 feet in RW-8.

PSH thicknesses in these three wells have overall decreased over time, despite minor
fluctuations between the gauging events. The fluctuations of PSH thickness in these wells are
likely due to fluctuations in groundwater elevation and the influence of active PSH recovery. PSH
and groundwater is routinely removed from this plume by automated pumping from RW-1R, RW-
2R, RW-7R, and RW-8R. Measurable PSH was recovered from recovery wells RW-2R and RW-
8R in 2016. The recovered PSH is pumped to Tank 49 within the refinery and then to crude tanks
for processing.

4.2.6 South Refinery Area — PSH Gauging Results

PSH was measured in wells KWB-4, RW-5R, RW-6, RW-15C, and RW-19 in April 2016
with thicknesses ranging from 0.01 feet in RW-6 to 0.08 feet in RW-19. PSH was measured in
wells KWB-4, MW-65, RW-5R, and RW-19 in October 2016 with thicknesses ranging from 0.08
feet in RW-5R to 0.55 feet in KWB-4. PSH has intermittently been present at measurable
thicknesses in wells KWB-4, MW-65, RW-5R, RW-15C, and RW-19 over time.

Although PSH thicknesses in these area wells have fluctuated intermittently, PSH
thicknesses in these wells continue to overall decrease over time. The fluctuations of PSH
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thickness in these area wells are likely due to fluctuations of groundwater elevation and the
influence of active PSH recovery. Groundwater and PSH is routinely removed from this plume
by automated pumping from RW-4R, RW-5R, RW-6R, RW-15, and RW-19. Measureable PSH
was recovered from all of these recovery wells in 2016 with the exception of RW-5R. The
recovered PSH is pumped to Tank 49 within the refinery and then to crude tank for processing.

4.2.7 Field East of Refinery — PSH Gauging Results

PSH was measured in wells KWB-7, KWB-8, MW-112, MW-129, MW-132, MW-133,
RW-14R, RW-20A, RW-20B, and RW-22 in April 2016, with thicknesses ranging from 0.01 feet
in KWB-7 and MW-129 to 1.1 feet in KWB-8. PSH was measured in wells KWB-7, KWB-10R,
MW-112, MW-132, MW-133, RW-12R, RW-13R, RW-14R, RW-20A, and RW-20B in October
2016, with thicknesses ranging from 0.01 feet in KWB-7 to 0.54 feet in RW-13R.

PSH thicknesses generally decreased over time in most of these area wells. PSH
thicknesses fluctuate in the wells with active PSH recovery. PSH is routinely removed from this
plume by automated pumping from RW-12R, RW-13R, RW-14R, RW-20, and RW-22.
Measureable PSH was recovered from all of these recovery wells in 2016 with the exception of
RW-12R. The recovered PSH is pumped to Tank 49 within the refinery and then to crude tank for
processing.

4.2.8 Cross-Gradient and Up-Gradient Areas — PSH Gauging Results
No measurable PSH was present in any wells located up-gradient or cross-gradient of the
refinery during either 2016 semiannual event.

4.2.9 RO Reject Discharge Fields — PSH Gauging Results
No measurable PSH was present in any wells located within the North or South RO Reject
Fields during either 2016 semiannual event.
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5.0 CHEMICAL ANALYTICAL DATA

The chemical laboratory analyses and results of groundwater samples collected at the
refinery in 2016 are summarized in this section

5.1 Sample Laboratory Analyses

Groundwater samples collected during the 2016 semiannual sampling events were
submitted for laboratory analysis of one or more of the following COCs by the associated
analytical methods in accordance with the 2015 Revised FWGMWP:

e TPH diesel range organics (DRO) by Method 8015 Modified
e TPH gasoline range organics (GRO) by Method 8015 Modified
e Volatile organic compounds (VOCs) by Method 8260

e  Metals by Methods 6020 and 7470 (arsenic, barium, chromium, iron, lead, manganese,
and selenium in all wells that were analyzed for metals; boron, cadmium, cobalt,
mercury, nickel, uranium, and vanadium were additionally analyzed in select wells)

e  Total metals were analyzed during both the first and second semiannual events.

e Dissolved metals were analyzed during the first semiannual event (for the same
list of metals as the total metal list).

e (Cyanide by Method 4500

e  Major cations and anions by Methods 6020 and 300 (calcium, chloride, fluoride,
potassium, sodium, and sulfate)

e Nitrates/nitrites (as nitrogen) by Method 300
e Total dissolved solids (TDS) by Method 2540

The specific analytical suite for each groundwater sample was accordance with Table 1 of
the approved 2015 Revised FWGMWP. Laboratory analytical reports are provided in Appendix
B.

5.2 Data Validation

Laboratory analytical results were reviewed and validated following the guidelines of the
PCC Permit. The data validation and a discussion of any data quality exceptions are provided in
Appendix D. Data qualifier flags were added to the data based on the data validation results and
are summarized in tabulated form in Appendix B.
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Although some data quality exceptions were noted, the analytical results are generally
usable for the intended purpose.

5.3 Laboratory Analytical Results
Laboratory analytical results of all wells sampled in 2016, and during at least the three
previous sampling events, are summarized in Tables 4A through 4C, as follows:

e Table 4A — GRO, DRO, and select VOCs (VOCs that have had at least one detected
value reported above the CGWSL in more than one well in 2016)

e Table 4B — Total Metals

e Table 4 C— Water quality parameters (TDS, nitrate/nitrite, major cations, major anions)
and Cyanide

Analytical results of the current monitoring event and the three prior sampling events are
included in the tables as required by the PCC Permit. The timeframe required to provide data for
three prior sampling events varies by well because wells are sampled either semiannually,
annually, or biennially. Wells that are sampled on a biennial basis are sampled during odd calendar
years and therefore were not sampled during 2016. For consistency of the timeframe summarized
in the analytical results tables, no data prior to 2013 is included for the wells that are sampled
biennially or were not sampled during this timeframe for whatever reason (e.g., PSH present at a
thickness greater than or equal to 0.3 feet, lack of well access, etc.). Analytical results in Tables
4A through 4C are organized by the major area of interest in which each well is located. The
applicable CGWSL is provided at the top of each data table and exceedances of the CGWSL are
highlighted in yellow. Analytical results of all detected COCs are summarized in tables organized
by well in numeric order that are included in Appendix B.

Plots of historical concentrations of target COCs that have consistently been detected in
groundwater across the refinery in exceedance of CGWSLs are provided for wells with historical
exceedances in Appendix C. These plots are organized by well within major areas of interest and
include concentration plots for the following target COCs: GRO, DRO, benzene, ethylbenzene,
toluene, total xylenes, methyl tert-butyl ether (MTBE), naphthalene, and arsenic.

Figures 10 through 19 present the extent of CGWSL exceedance areas of the following
target COCs for both the first and second semiannual 2016 sampling events: DRO, arsenic,
benzene, naphthalene, and MTBE.

Figures 20 through 29 depict the extent of CGWSL exceedance areas of the following
water quality parameters for both the first and second semiannual 2016 events in accordance with
the Discharge Permit requirements: chloride, fluoride, sulfate, nitrate/nitrite, and TDS.
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The 2016 analytical results in each major area of interest are summarized in the following
subsections.

5.3.1 North Colony Landfarm — Analytical Results

Groundwater monitoring is ongoing beneath and near the closed NCL. Analytical results
of groundwater samples collected from wells located in and near the NCL in 2016 indicate COCs
are present in groundwater in excess of their respective CGWSLs, as highlighted in Tables 4A
through 4C and discussed in the following subsections.

Total Petroleum Hydrocarbons — Diesel Range Organics, NCL
In 2016, groundwater samples were collected from the following wells located in and near
the NCL during each semiannual event for analysis of DRO:

e First Semiannual Event (13 wells): MW-18, MW-45, MW-53, MW-54A, MW-55,
MW-56, MW-108, NCL-31, NCL-32, NCL-33, NCL-34A, NCL-44, and NCL-49.

e Second Semiannual Event (11 wells): MW-45, MW-54A, MW-55, MW-56, MW-108,
NCL-31, NCL-32, NCL-33, NCL-34A, NCL-44, and NCL-49.

DRO was detected at concentrations in exceedance of the CGWSL in all wells sampled
except for MW-49 during both 2016 semiannual events, as highlighted in Table 4A. DRO
concentrations in wells MW-18, MW-54A, MW-54B, MW-55, MW-56, MW-108, NCL-31, NCL-
23, NCL-33, NCL-34A, and NCL-44 have overall increased since 2011 as shown in the COC
concentration plots included in Appendix C. DRO concentrations in these wells will be watched
closely during future monitoring events.

Total Petroleum Hydrocarbons — Gasoline Range Organics, NCL

Groundwater samples collected from well MW-55 were analyzed for GRO during both
2016 semiannual events. GRO was not detected above the detection limit in either sample
collected from MW-55 in 2016, which is consistent with historical results.

Volatile Organic Compounds, NCL
In 2016, groundwater samples were collected from the following wells located in and near
the NCL during each semiannual event for analysis of VOCs:

e First Semiannual Event (13 wells): MW-18, MW-45, MW-53, MW-54A, MW-55,
MW-56, MW-108, NCL-31, NCL-32, NCL-33, NCL-34A, NCL-44, and NCL-49.

e Second Semiannual Event (11 wells): MW-45, MW-54A, MW-55, MW-56, MW-108,
NCL-31, NCL-32, NCL-33, NCL-34A, NCL-44, and NCL-49.
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Benzene and 1,2,4-trimethylbenzene (1,2,4-TMB) were detected at concentrations in
exceedance of their respective CGWSLs in wells MW-108 and NCL-34A during both 2016
semiannual events, as highlighted in Table 4A. No other VOC was detected above its respective
CGWSL during either semiannual event.

The 2016 VOC results in groundwater beneath and near the NCL were consistent with
historical results. Concentrations of target VOCs in wells located in and near the NCL are overall
stable to declining, as shown in the COC concentration plots included in Appendix C.

Total Metals, NCL

Groundwater samples were collected from the following wells located in and near the NCL
during each 2016 semiannual event for analysis of the standard total metals list (arsenic, barium,
chromium, iron, lead, manganese, and selenium):

e First Semiannual Event (13 wells): MW-18, MW-45, MW-53, MW-54A, MW-55,
MW-56, MW-108, NCL-31, NCL-32, NCL-33, NCL-34A, NCL-44, and NCL-49.

e Second Semiannual Event (11 wells): MW-45, MW-54A, MW-55, MW-56, MW-108,
NCL-31, NCL-32, NCL-33, NCL-34A, NCL-44, and NCL-49.

In addition, groundwater samples collected from wells MW-18, MW-45, and MW-55 were
analyzed for the expanded total metals list (boron, cadmium, cobalt, mercury, nickel, uranium, and
vanadium).

Barium, cadmium, cobalt, mercury, nickel, selenium, and vanadium were not detected
above their respective CGWSLs in any of the wells sampled during either 2016 semiannual event.
Arsenic, boron, chromium, iron, lead, manganese, and uranium were detected at concentrations in
exceedance of their respective CGWSLs in at least one well, as highlighted in Table 4B and
described below:

e Arsenic exceeded the CGWSL in two of 13 wells sampled (NCL-32 and NCL-44)
during the first 2016 semiannual event; and wells three of 11 wells sampled (MW-108,
NCL-31, and NCL-44) during the second 2016 semiannual event.

e Boron exceeded the CGWSL in two of 13 wells sampled (MW-18 and MW-55) during
the first 2016 semiannual event; and in one of 11 wells sampled (MW-55) during the
second 2016 semiannual event.

e Chromium exceeded the CGWSL one of 13 wells sampled (NCL-32) during the first
2016 semiannual event; and in no wells during the second 2016 semiannual event.
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Iron exceeded the CGWSL in three of 13 wells sampled (MW-45, NCL-32, and NCL-
44) during the first 2016 semiannual event; and in four of 11 wells sampled (MW-108,
NCL-31, NCL-33, and NCL-44) during the second 2016 semiannual event.

Lead exceeded the CGWSL in one of 13 wells sampled (NCL-32) during the first 2016
semiannual event; and in no wells during the second 2016 semiannual event.

Manganese exceeded the CGWSL in seven of 13 wells sampled during the first 2016
semiannual event; and in six of 11 wells sampled during the second 2016 semiannual
event.

Uranium exceeded the CGWSL in wells MW-18 and MW-55 during the first 2016
semiannual event; and in well MW-55 during the second 2016 semiannual event.

The total metals results in groundwater beneath and near the NCL were generally consistent

with historical results, with the following exceptions:

The boron and uranium results cannot be compared to historical results because they
were first included in the groundwater monitoring program in 2016.

Chromium increased in well NCL-32 from 0.028 mg/L from the second 2015
semiannual event to 0.0660 mg/L in the 2016 first semiannual event, which is the first
exceedance of the CGWSL of 0.050 mg/L during the previous three sampling events.
However, the chromium concentration decreased to 0.00312 mg/L in the second 2016
semiannual event, which is less than CGWSL.

Iron concentrations increased in well NC-32 over each of the 2015 semiannual events
(1.39 mg/L in April 2015 and 4.57 mg/L in October 2015) to a maximum concentration
of 9.75 mg/L in the first 2016 semiannual event. However, the iron concentration
decreased to 0.407 mg/L in the second 2016 semiannual event.

Concentrations of target COC arsenic in wells located in and near the NCL are overall

stable to declining, as shown in the COC concentration plots included in Appendix C.

Cyanide, NCL
Groundwater samples collected from wells MW-18, MW-45, and MW-55 in and near the
NCL were analyzed for cyanide. Cyanide was not detected above the CGWSL in groundwater

samples collected from these wells.

Water Quality Parameters, NCL
In 2016, groundwater samples were collected from the following wells located in and near

the NCL during each semiannual event for analysis of water quality parameters (calcium, chloride,

fluoride, potassium, sodium, sulfate, TDS, and nitrate/nitrite [as nitrogen]):
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e First Semiannual Event (13 wells): MW-18, MW-45, MW-53, MW-54A, MW-55,
MW-56, MW-108, NCL-31, NCL-32, NCL-33, NCL-34A, NCL-44, and NCL-49.

e Second Semiannual Event (11 wells): MW-45, MW-54A, MW-55, MW-56, MW-108,
NCL-31, NCL-32, NCL-33, NCL-34A, NCL-44, and NCL-49.

No CGWSLs are applicable for calcium, potassium, or sodium. Chloride, fluoride,
nitrate/nitrite, sulfate, and TDS were detected at concentrations in exceedance of their respective
CGWSLs in groundwater samples from various wells in and near the NCL, as highlighted in Table
4C. The reported concentrations of these constituents exhibit an overall stable trend, with some
seasonal fluctuations between the first and second historical semiannual events.

5.3.2 Tetra Ethyl Lead Surface Impoundment — Analytical Results

Groundwater monitoring beneath the closed TEL surface impoundment is ongoing.
Groundwater samples were collected from the four TEL wells (TEL-1, TEL-2, TEL-3, and TEL-
4) and MW-49 during both 2016 semiannual events. Groundwater samples collected from these
TEL area wells were all analyzed for GRO, DRO, the standard total metals list (arsenic, barium,
chromium, iron, lead, manganese, and selenium), and water quality parameters (calcium, chloride,
fluoride, potassium, sodium, sulfate, TDS, and nitrate/nitrite). In addition, groundwater samples
collected from MW-49 were analyzed for the expanded total metals list (boron, cadmium, cobalt,
mercury, nickel, uranium, and vanadium) and cyanide.

Analytical results of groundwater samples collected from TEL wells in 2016 indicate
COCs are present in groundwater in excess of their respective CGWSLs, as highlighted in Tables
4A through 4C and discussed in the following subsections.

Total Petroleum Hydrocarbons — Diesel Range Organics, TEL

DRO was detected in all TEL area wells sampled (TEL-1, TEL-2, TEL-3, TEL-4, and MW-
49) at concentrations in exceedance of the CGWSL during both 2016 semiannual events, as
highlighted in Table 4A. DRO concentrations in TEL area wells have exhibited a stable trend over
the six most recent sampling events, as shown in the COC concentration plots included in
Appendix C, with the exception in TEL-3 during the first 2016 semiannual sevent. DRO
concentrations in TEL-3 increased from 5.86 mg/L in the second 2015 semiannual event (October
2015) to a historical maximum of 14.1 mg/L in the first 2016 semiannual event. However, DRO
concentrations in TEL-3 decreased to 4.22 mg/L in the second 2016 semiannual event.

Total Petroleum Hydrocarbons — Gasoline Range Organics, TEL

GRO was detected in all TEL area wells sampled (TEL-1, TEL-2, TEL-3, TEL-4, and MW-
49) during both 2016 semiannual events. GRO concentrations in TEL area wells are overall stable
over time despite occasional fluctuations between sampling events, as shown in the COC
concentration plots included in Appendix C. There is no applicable CGWSL for GRO, but
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previous NMED guidance (NMED 2012) required analysis of VOCs when GRO is present for
comparison to applicable individual VOC screening levels. VOC results are discussed in the
following subsection.

Volatile Organic Compounds, TEL

Benzene and 1,2,4-TMB were detected at concentrations in exceedance of their respective
CGWSLs in wells MW-49, TEL-2, and TEL-4 during both 2016 semiannual events, as highlighted
in Table 4A. 1,2,4-TMB was detected in exceedance of the CGWSL in TEL-3 during the second
2016 semiannual event only, but 1,2,4-TMB has fluctuated above and below the CGWSL
historically in this well. During both 2016 semiannual events, benzene was detected in exceedance
of the CGWSL in TEL-3. No other VOC was detected above its respective CGWSL in TEL area
wells during either 2016 semiannual event.

The 2016 VOC results of groundwater in TEL area wells were consistent with historical
results. Concentrations of target VOCs in TEL area wells are overall stable to declining over time
with occasional fluctuations, as shown in the COC concentration plots included in Appendix C.

Total Metals, TEL

Barium, boron, cadmium, cobalt, lead, mercury, nickel, selenium, uranium, and vanadium
were not detected above their respective CGWSLs in any of the TEL area wells sampled during
either 2016 semiannual event. Arsenic, chromium, iron, and manganese were detected at

concentrations in exceedance of their respective CGWSLs in at least one well, as highlighted in
Table 4B and described below:

e Arsenic exceeded the CGWSL in TEL-2 during both 2016 semiannual events.

e Chromium exceeded the CGWSL in TEL-4 during both 2016 semiannual events; and
in TEL-3 during the second 2016 semiannual event.

e Iron exceeded the CGWSL in TEL-4 during the second 2016 semiannual event.

e Manganese exceeded the CGWSL in wells TEL-4 and MW-49 during both 2016
semiannual events; and in TEL-1 during the second 2016 semiannual event.

The 2016 total metals results in groundwater in and near the NCL were generally consistent
with historical results, with the exceptions of chromium in TEL-3 and manganese in TEL-1 during
the second 2016 semiannual event which both exceeded their respective CGWSL for the first time
in these wells over the six most recent sampling events. COC concentrations in these wells will
be watched closely during 2017 monitoring events. Groundwater concentrations of target COC
arsenic in all TEL area wells have declined since historical maximum concentrations reported in
October 2012, as shown in the COC concentration plots included in Appendix C.

OTRC 57



2016 Annual Groundwater Monitoring Report
Artesia Refinery - Artesia, New Mexico
HollyFrontier Navajo Refining LLC February 2017

Cyanide, TEL

Groundwater samples collected from MW-49 were analyzed for cyanide. Cyanide was not
detected above the CGWSL in groundwater samples collected from this well during both 2016
semiannual events.

Water Quality Parameters, TEL

Chloride, fluoride, sulfate, and TDS were detected at concentrations in exceedance of their
respective CGWSLs in groundwater samples from various TEL area wells, as highlighted in Table
4C. The reported concentrations of these constituents in 2016 were overall consistent with
historical results, with some apparent seasonal fluctuations between the first and second historical
semiannual events (particularly chloride in TEL-3 and fluoride in TEL-4). Nitrate/nitrite was not
detected above the CGWSL in any TEL area well, which is consistent with historical results.

No CGWSLs are applicable for calcium, potassium, or sodium. Analytical results of these
analytes in all TEL area wells were consistent with historical results.

5.3.3 Evaporation Ponds Analytical — Results

Groundwater monitoring is ongoing beneath the inactive EPs. Analytical results of
groundwater samples collected from EP wells in 2016 indicate COCs are present in groundwater
in excess of their respective CGWSLs, as highlighted in Tables 4A through 4C and discussed in
the following subsections.

Total Petroleum Hydrocarbons — Diesel Range Organics, EPs
In 2016, groundwater samples were collected from the following EP wells during each
semiannual event for analysis of DRO:

e First Semiannual Event (41 wells): MW-1R, MW-2A, MW-3, MW-4A, MW-5A, MW-
6A, MW-7A, MW-10, MW-11A, MW-15, MW-18A, MW-22A, MW-70, MW-72,
MW-73, MW-74, MW-75, MW-76, MW-77, MW-78, MW-79, MW-80, MW-81,
MW-82, MW-83, MW-84, MW-87, MW-88, MW-120, MW-121, MW-122, MW-123,
MW-124, OCD-1R, OCD-2A, OCD-3, OCD-4, OCD-5, OCD-6, OCD-7AR, and
OCD-8A.

e Second Semiannual Event (31 wells): MW-2A, MW-3, MW-4A, MW-5A, MW-7A,
MW-10, MW-18A, MW-22A, MW-70, MW-74, MW-75, MW-76, MW-77, MW-79,
MW-83, MW-84, MW-87, MW-88, MW-120, MW-121, MW-122, MW-123, MW-
124, OCD-1R, OCD-2A, OCD-3, OCD-4, OCD-5, OCD-6, OCD-7AR, and OCD-8A.

DRO was detected at concentrations in exceedance of the CGWSL in 31 of the 41 EP wells
sampled during the first 2016 semiannual event and in 24 of the 31 EP wells samples sampled
during the second 2016 semiannual event, as highlighted in Table 4A. As shown in the COC
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concentration plots included in Appendix C, DRO concentrations in EP wells MW-3, MW-4A,
MW-5C, MW-6A, MW-6B, MW-10, MW-22B, MW-73 through MW-78, MW-81, and MW-83
have exhibited an overall increasing trend over time. However, in a majority of these wells, the
DRO concentrations have exhibited a stable trend over the most recent four to six sampling events.
DRO concentrations in these wells will be watched closely during future sampling events.

Total Petroleum Hydrocarbons — Gasoline Range Organics, EPs
In 2016, groundwater samples were collected from the following EP wells during each
semiannual event for analysis of GRO:

e First Semiannual Event (39 wells): MW-2A, MW-3, MW-4A, MW-5A, MW-6A, MW-
7A, MW-10, MW-11A, MW-15, MW-22A, MW-70, MW-72, MW-73, MW-74, MW-
75, MW-76, MW-77, MW-78, MW-79, MW-80, MW-81, MW-82, MW-83, MW-84,
MW-87, MW-88, MW-120, MW-121, MW-122, MW-123, MW-124, OCD-1R, OCD-
2A, OCD-3, OCD-4, OCD-5, OCD-6, OCD-7AR, and OCD-8A.

e Second Semiannual Event (30 wells): MW-2A, MW-3, MW-4A, MW-5A, MW-7A,
MW-10, MW-22A, MW-70, MW-74, MW-75, MW-76, MW-77, MW-79, MW-83,
MW-84, MW-87, MW-88, MW-120, MW-121, MW-122, MW-123, MW-124, OCD-
IR, OCD-2A, OCD-3, OCD-4, OCD-5, OCD-6, OCD-7AR, and OCD-8A.

GRO was detected above the method detection limit in 24 of the 39 EP wells sampled
during the first 2016 semiannual event and in 25 of the 30 EP wells sampled during the second
2016 semiannual event. As shown in the COC concentration plots included in Appendix C, GRO
concentrations in EP wells are overall stable over time despite occasional fluctuations. There is
no applicable CGWSL for GRO, but previous NMED guidance (NMED 2012) required analysis
of VOCs when GRO is present for comparison to applicable individual VOC screening levels.
VOC results are discussed in the following subsection.

Volatile Organic Compounds, EPs

No VOCs were detected at concentrations above CGWSLs in any EP wells sampled during
either 2016 semiannual events. Concentrations of target VOCs in EP wells are stable to declining
over time, as shown in the COC concentration plots included in Appendix C.

Total Metals, EPs

In 2016, groundwater samples were collected from the following EP wells during each
semiannual event for analysis of the standard total metals list (arsenic, barium, chromium, iron,
lead, manganese, and selenium):

e First Semiannual Event (41 wells): MW-1R, MW-2A, MW-3, MW-4A, MW-5A, MW-
6A, MW-7A, MW-10, MW-11A, MW-15, MW-18A, MW-22A, MW-70, MW-72,
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MW-73, MW-74, MW-75, MW-76, MW-77, MW-78, MW-79, MW-80, MW-81,
MW-82, MW-83, MW-84, MW-87, MW-88, MW-120, MW-121, MW-122, MW-123,
MW-124, OCD-1R, OCD-2A, OCD-3, OCD-4, OCD-5, OCD-6, OCD-7AR, and
OCD-8A.

Second Semiannual Event (31 wells): MW-2A, MW-3, MW-4A, MW-5A, MW-7A,
MW-10, MW-18A, MW-22A, MW-70, MW-74, MW-75, MW-76, MW-77, MW-79,
MW-83, MW-84, MW-87, MW-88, MW-120, MW-121, MW-122, MW-123, MW-
124, OCD-1R, OCD-2A, OCD-3, OCD-4, OCD-5, OCD-6, OCD-7AR, and OCD-8A.

In addition, groundwater samples collected from wells MW-18A and OCD-8A were

analyzed for the expanded total metals list (boron, cadmium, cobalt, mercury, nickel, uranium, and

vanadium).

Barium, cadmium, cobalt, lead, mercury, nickel, and vanadium were not detected above

their respective CGWSLs in any of the EP wells sampled during either 2016 semiannual event.

Arsenic, boron, chromium, iron, manganese, selenium, and uranium were detected at

concentrations in exceedance of their respective CGWSLs in at least one well, as highlighted in
Table 4B and described below:

Arsenic exceeded the CGWSL in 29 of 41 EP wells sampled during the first 2016
semiannual event; and in 20 of 31 wells sampled during the second 2016 semiannual
event.

Boron exceeded the CGWSL in both EP wells sampled (MW-18A and OCD-8A)
sampled for this analyte during both 2016 semiannual events.

Chromium exceeded the CGWSL in two of 41 EP wells (MW-78 and OCD-1R)
sampled during the first 2016 semiannual event; and in no EP wells during the second
2016 semiannual event.

Iron exceeded the CGWSL in 26 of 41 EP wells sampled during the first 2016
semiannual event; and in 22 of 31 EP wells sampled during the second 2016 semiannual
event.

Manganese exceeded the CGWSL in 38 of 41 EP wells (all wells except MW-81, OCD-
3, and OCD-4) sampled during the first 2016 semiannual event; and in 30 of 31 EP
wells (all wells except MW-74) sampled during the second 2016 semiannual event.

Selenium exceeded the CGWSL in no EP wells sampled during the first 2016
semiannual event; and in one of 31 EP wells (MW-74) sampled during the second 2016
semiannual event.
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e Uranium exceeded the CGWSL in well MW-18A during both 2016 semiannual events,
which is one of the only two EP wells sampled for this analyte.

The 2016 analytical results of total metals in groundwater samples collected from EP wells
were generally consistent with historical results, with the following exceptions:

e Chromium concentrations increased in well OCD-1R from not detected above the
method detection limit in both 2015 semiannual events to 0.105 mg/L in the first 2016
semiannual event, which is above the CGWSL of 0.050 mg/L. However, chromium
decreased to a concentration of 0.00312 mg/L during the second 2016 semiannual
event, which is below the CGWSL and consistent with historical concentrations.

e Iron concentrations have exhibited an increasing trend in wells MW-1R, MW-3, MW-
70, MW-78, MW-79, OCD-1R, and OCD-5 over at least the past 3 sampling events.
Iron concentrations have fluctuated in a majority of EP wells over time.

e Boron and uranium results cannot be compared to historical results because they were
first included in the groundwater monitoring program in 2016.

Concentrations of target COC arsenic in EP wells are overall stable despite occasional
fluctuations, as shown in the COC concentration plots included in Appendix C.

Cyanide, EPs

Groundwater samples collected from EP wells MW-18A and OCD-8A during both 2016
semiannual events were analyzed for cyanide. Cyanide was not detected above the CGWSL in
groundwater samples collected from these wells.

Water Quality Parameters, EPs

In 2016, groundwater samples were collected from the following EP wells during each
semiannual event for analysis of water quality parameters (calcium, chloride, fluoride, potassium,
sodium, sulfate, TDS, and nitrate/nitrite [as nitrogen]):

e First Semiannual Event (41 wells): MW-1R, MW-2A, MW-3, MW-4A, MW-5A, MW-
6A, MW-7A, MW-10, MW-11A, MW-15, MW-18A, MW-22A, MW-70, MW-72,
MW-73, MW-74, MW-75, MW-76, MW-77, MW-78, MW-79, MW-80, MW-81,
MW-82, MW-83, MW-84, MW-87, MW-88, MW-120, MW-121, MW-122, MW-123,
MW-124, OCD-1R, OCD-2A, OCD-3, OCD-4, OCD-5, OCD-6, OCD-7AR, and
OCD-8A.

e Second Semiannual Event (26 wells): MW-2A, MW-3, MW-4A, MW-5A, MW-7A,
MW-10, MW-11A, MW-18A, MW-22A, MW-74, MW-75, MW-76, MW-77, MW-79,
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MW-83, MW-84, MW-120, MW-121, MW-122, MW-123, MW-124, OCD-1R, OCD-
5, OCD-6, OCD-7AR, and OCD-8A.

No CGWSLs are applicable for calcium, potassium, or sodium. Chloride, fluoride,
nitrate/nitrite, sulfate, and TDS were detected at concentrations in exceedance of their respective
CGWSLs in groundwater samples from various EP wells, as highlighted in Table 4C. The reported
concentrations of these constituents in 2016 were overall consistent with historical results, with
the exception of chloride, sulfate, and TDS results in MW-3 which approximately doubled during
the first 2016 semiannual event compared the previous sampling event. However, concentrations
of chloride, sulfate, and TDS decreased in MW-3 during the second 2016 semiannual event to
concentrations consistent with historical results.

5.3.4 Three Mile Ditch — Analytical Results

Groundwater monitoring is ongoing along the inactive, backfilled TMD. Analytical results
of groundwater samples collected from TMD wells in 2016 indicate COCs are present in
groundwater in excess of their respective CGWSLs, as highlighted in Tables 4A through 4C and
discussed in the following subsections.

Total Petroleum Hydrocarbons — Diesel Range Organics, TMD
In 2016, groundwater samples were collected from the following TMD wells during each
semiannual event for analysis of DRO:

e First Semiannual Event (10 wells): MW-8, MW-20, MW-21, MW-25, MW-26, MW-
27, MW-46R, MW-68, MW-71, and MW-89.

e Second Semiannual Event (two wells): MW-21 and MW-46R.

DRO was detected at concentrations in exceedance of the CGWSL in TMD wells MW-8,
MW-25, and MW-89 during the first 2016 semiannual event, as highlighted in Table 4A. DRO
concentrations in TMD wells are stable overtime, with the exception of an increasing trend in MW-
20, MW-25, MW-26, MW-68, and MW-89 over the three most recent sampling events, as shown
in the COC concentration plots included in Appendix C. DRO concentrations in wells MW-29,
MW-26, and MW-68 remain below the CGWSL. DRO concentrations in wells with increasing
trends will be watched closely during future monitoring events.

Total Petroleum Hydrocarbons — Gasoline Range Organics, TMD

Groundwater samples collected from MW-8 during the first 2016 semiannual event and
from MW-21 during both 2016 semiannual events were analyzed for GRO. GRO was not detected
above the detection limit in any sample collected from MW-8 and MW-21 in 2016, which is
consistent with historical results.
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Volatile Organic Compounds, TMD
In 2016, groundwater samples collected from the following TMD wells during each
semiannual event were analyzed for VOCs:

e First Semiannual Event (11 wells): MW-8, MW-20, MW-21, MW-25, MW-26, MW-
27, MW-46R, MW-68, MW-71, MW-89, and NP-1.

e Second Semiannual Event (three wells): MW-21, MW-46R, and NP-1.

MTBE was detected at concentrations in exceedance of its CGWSLs in TMD well NP-1
during both 2016 semiannual events, as highlighted in Table 4A. No other VOC was detected
above its respective CGWSL during either semiannual event. The 2016 VOC results for
groundwater samples collected from TMD wells were consistent with historical results.
Concentrations of target VOCs in TMD wells are overall stable, as shown in the COC
concentration plots included in Appendix C.

Total Metals, TMD

In 2016, groundwater samples were collected from the following TMD wells during each
semiannual event for analysis of the standard total metals list (arsenic, barium, chromium, iron,
lead, manganese, and selenium):

e First Semiannual Event (10 wells): MW-8, MW-20, MW-21, MW-25, MW-26, MW-
27, MW-46R, MW-68, MW-71, and MW-89.

e Second Semiannual Event (two wells): MW-21 and MW-46R.

In addition, the groundwater sample collected from TMD well MW-71 during the first
2016 semiannual event was analyzed for the expanded total metals list (boron, cadmium, cobalt,
mercury, nickel, uranium, and vanadium).

Arsenic, barium, boron, cadmium, cobalt, iron, lead, mercury, nickel, selenium, uranium,
and vanadium were not detected above their respective CGWSLs in any of the TMD wells sampled
during either 2016 semiannual event. Chromium and manganese were detected at concentrations
in exceedance of their respective CGWSLs in at least one TMD well, as highlighted in Table 4B
and described below:

e Chromium exceeded the CGWSL in well MW-8 during the first 2016 semiannual
event; and in no wells during the second 2016 semiannual event.

e Manganese exceeded the CGWSL in wells MW-8, MW-21, MW-25, and MW-26
during the first 2016 semiannual event; and in well MW-21 during the second
semiannual event.
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The 2016 analytical results of total metals in groundwater samples collected from TMD
wells were generally consistent with historical results. Concentrations of target COC arsenic in
TMD wells are overall stable, as shown in the COC concentration plots included in Appendix C.

Cyanide, TMD
Cyanide was not detected above the method detection limit in the groundwater sample
collected from TMD well MW-71 during the first 2016 semiannual event.

Water Quality Parameters, TMD

In 2016, groundwater samples were collected from the following TMD wells during each
semiannual event for analysis of water quality parameters (calcium, chloride, fluoride, potassium,
sodium, sulfate, TDS, and nitrate/nitrite [as nitrogen]):

e First Semiannual Event (11 wells): MW-8, MW-20, MW-21, MW-25, MW-26, MW-
27, MW-46R, MW-68, MW-71, MW-89, and NP-1.

e Second Semiannual Event (two wells): MW-21 and MW-46R.

No CGWSLs are applicable for calcium, potassium, or sodium. Chloride, fluoride,
nitrate/nitrite, sulfate, and TDS were detected at concentrations in exceedance of their respective
CGWSLs in groundwater samples from TMD wells, as highlighted in Table 4C. The reported
concentrations of these constituents in 2016 were consistent with historical results.

5.3.5 North Refinery Area — Analytical Results

Groundwater monitoring is ongoing in the northern portion of the active refinery (i.e.,
North Refinery Area). Analytical results of groundwater samples collected from wells located
within the North Refinery Area in 2016 indicate COCs are present in groundwater in excess of
their respective CGWSLs, as highlighted in Tables 4A through 4C and discussed in the following
subsections.

Total Petroleum Hydrocarbons — Diesel Range Organics, North Refinery
Area

Groundwater samples were collected from the following North Refinery Area wells during
each 2016 semiannual event for analysis of DRO:

¢ First Semiannual Event (29 wells): MW-23, MW-29, MW-39, MW-40, MW-41, MW-
42, MW-43, MW-59, MW-60, MW-61, MW-62, MW-67, MW-90, MW-91, MW-92,
MW-93, MW-94, MW-95, MW-96, MW-98, MW-137, MW-138, RW-1R, RW-2R,
RW-7R, RW-9, RW-10, RW-16, and RW-17.
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e Second Semiannual Event (17 wells): MW-23, MW-29, MW-39, MW-43, MW-60,
MW-61, MW-62, MW-67, MW-90, MW-91, MW-92, MW-93, MW-94, MW-96,
MW-98, MW-137, and MW-138.

DRO was detected at concentrations in exceedance of the CGWSL in all 29 North Refinery
Area wells sampled during the first 2016 semiannual event and in all 17 North Refinery Area wells
samples sampled during the second 2016 semiannual event, as highlighted in Table 4A. As shown
in the COC concentration plots included in Appendix C, DRO concentrations in North Refinery
Area wells MW-39, MW-40, MW-59, MW-67, MW-92, and MW-95 have exhibited an overall
fluctuating to increasing trend over time. DRO concentrations in the remaining North Refinery
Area wells were overall stable over time.

Total Petroleum Hydrocarbons — Gasoline Range Organics, North Refinery
Area

Groundwater samples were collected from the following North Refinery Area wells during
each 2016 semiannual event for analysis of GRO:

e First Semiannual Event (28 wells): MW-23, MW-29, MW-39, MW-40, MW-41, MW-
42, MW-43, MW-59, MW-60, MW-61, MW-62, MW-67, MW-90, MW-91, MW-92,
MW-93, MW-94, MW-95, MW-96, MW-98, MW-137, MW-138, RW-1R, RW-2R,
RW-7R, RW-9, RW-10, and RW-17.

e Second Semiannual Event (17 wells): MW-23, MW-29, MW-39, MW-43, MW-60,
MW-61, MW-62, MW-67, MW-90, MW-91, MW-92, MW-93, MW-94, MW-96,
MW-98, MW-137, and MW-138.

GRO was detected above the method detection limit in 24 of the 28 North Refinery Area
wells sampled during the first 2016 semiannual event and in 15 of the 17 North Refinery Area
wells sampled during the second 2016 semiannual event. GRO analytical results in groundwater
samples collected from North Refinery Area wells in 2016 were overall consistent with historical
results, as shown in the COC concentration plots included in Appendix C, with the exception of
increasing trends in MW-40 and MW-59 over the three most recent sampling events. There is no
applicable CGWSL for GRO, but previous NMED guidance (NMED 2012) required analysis of
VOCs when GRO is present for comparison to applicable individual VOC screening levels. VOC
results are discussed in the following subsection.

Volatile Organic Compounds, North Refinery Area
Groundwater samples were collected from the following North Refinery Area wells during
each 2016 semiannual event for analysis of VOCs:

¢ First Semiannual Event (29 wells): MW-23, MW-29, MW-39, MW-40, MW-41, MW-
42, MW-43, MW-59, MW-60, MW-61, MW-62, MW-67, MW-90, MW-91, MW-92,
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MW-93, MW-94, MW-95, MW-96, MW-98, MW-137, MW-138, RW-1R, RW-2R,
RW-7R, RW-9, RW-10, RW-16, and RW-17.

Second Semiannual Event (17 wells): MW-23, MW-29, MW-39, MW-43, MW-60,
MW-61, MW-62, MW-67, MW-90, MW-91, MW-92, MW-93, MW-94, MW-96,
MW-98, MW-137, and MW-138.

Benzene, ethylbenzene, toluene, o-xylenes, total xylenes, MTBE, naphthalene, 1,2,4-TMB,
1,3,5,-trimethylbenzene (1,3,5-TMB), and cis-1,2,-dichoroethene (cis-1,2-DCE) were detected at
concentrations in exceedance of their respective CGWSLs in at least one North Refinery Area
well, as highlighted in Table 4A and described below:

Benzene exceeded the CGWSL in 19 of 29 wells sampled during the first 2016
semiannual event; and in 13 of 17 wells sampled during the second 2016 semiannual
event.

Ethylbenzene exceeded the CGWSL in three of 29 wells sampled (MW-43, MW-91,
and MW-137) during the first 2016 semiannual event; and in three of 17 wells sampled
(MW-43, MW-91, and MW-137) during the second 2016 semiannual event.

Toluene exceeded the CGWSL in three of 29 wells sampled (MW-43, MW-91, and
MW-137) during the first 2016 semiannual event; and in two of 17 wells sampled
(MW-91 and MW-137) during the second 2016 semiannual event.

o-Xylene exceeded the CGWSL in four of 29 wells sampled during the first 2016
semiannual event; and in four of 17 wells sampled during the second 2016 semiannual
event. Results of o-xylene in North Refinery Area wells during 2016 were consistent
with historical results, with the exception of increasing trends in MW-43 and MW-91
since 2014. These wells will be watched closely during future monitoring events.

Total xylenes exceeded the CGWSL in five of 29 wells sampled during the first 2016
semiannual event; and in five of 17 wells sampled during the second 2016 semiannual
event. Results of total xylenes in North Refinery Area wells during 2016 were overall
consistent with historical results.

MTBE exceeded the CGWSL in four of 29 wells sampled during the first 2016
semiannual event and in three of 17 wells sampled during the second 2016 semiannual
event.

Naphthalene exceeded the CGWSL in eight of 29 wells sampled during the first 2016
semiannual event; and in six of 17 wells sampled during the second 2016 semiannual
event.
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e 1,2,4-TMB exceeded the CGWSL in 13 of 29 wells sampled during the first 2016
semiannual event; and in 10 of 17 wells sampled during the second 2016 semiannual
event. Results of 1,2,4-TMB in North Refinery Area wells during 2016 were consistent
with historical results with the exception in RW-9, which exceeded the CGWSL for the
first time over the four most recent sampling events.

e 1,3,5-TMB did not exceed the CGWSL in any of the wells sampled during the first
semiannual event, but exceeded the CGWSL in one of 17 wells sampled (MW-62)
during the second semiannual event. Detected concentrations of 1,3,5-TMB in this
well has fluctuated above and below the CGWSL over time.

e cis-1,2,-DCE exceeded the CGWSL in two of 29 wells sampled (RW-1R and RW-2R)
during the first 2016 semiannual event; and in one of 17 wells sampled (MW-92) during
the second 2016 semiannual event. There is limited historical data available for these
wells to interpret stability of concentrations of this VOC over time.

The 2016 analytical results of target VOCs in groundwater samples collected from North
Refinery Area wells were generally consistent with historical results. As shown in the COC
concentration plots included in Appendix C, concentrations of target VOCs in North Refinery Area
wells have exhibited an overall stable to fluctuating trend over time, with the following exception:

e Ethylbenzene concentrations exhibited increasing trends in MW-43 and MW-91 over
the most recent six sampling events. However, the 2016 ethylbenzene concentrations
in each of these wells are consistent with historical maximum concentrations in each
well. These wells will be watched closely during future monitoring events.

Total Metals, North Refinery Area

In 2016, groundwater samples were collected from the following North Refinery Area
wells during each semiannual event for analysis of the standard total metals list (arsenic, barium,
chromium, iron, lead, manganese, and selenium):

e First Semiannual Event (29 wells): MW-23, MW-29, MW-39, MW-40, MW-41, MW-
42, MW-43, MW-59, MW-60, MW-61, MW-62, MW-67, MW-90, MW-91, MW-92,
MW-93, MW-94, MW-95, MW-96, MW-98, MW-137, MW-138, RW-1R, RW-2R,
RW-7R, RW-9, RW-10, RW-16, and RW-17.

e Second Semiannual Event (17 wells): MW-23, MW-29, MW-39, MW-43, MW-60,
MW-61, MW-62, MW-67, MW-90, MW-91, MW-92, MW-93, MW-94, MW-96,
MW-98, MW-137, and MW-138.

OTRC 517



2016 Annual Groundwater Monitoring Report
Artesia Refinery - Artesia, New Mexico
HollyFrontier Navajo Refining LLC February 2017

In addition, groundwater samples collected from North Refinery Area wells MW-43, MW-
60, MW-67, MW-137, and MW-138 were analyzed for the expanded metals list (boron, cadmium,
cobalt, mercury, nickel, uranium, and vanadium) during both 2016 semiannual events.

Cadmium, cobalt, chromium, mercury, nickel, uranium, and vanadium were not detected
above their respective CGWSLs in any of the North Refinery Area wells sampled during either
2016 semiannual event. Arsenic, barium, boron, iron, lead, manganese, and selenium were
detected at concentrations in exceedance of their respective CGWSLs in at least one North
Refinery Area well, as highlighted in Table 4B and described below:

e Arsenic exceeded the CGWSL in 13 of 29 wells sampled during the first 2016
semiannual event; and in six of 17 wells sampled during the second 2016 semiannual
event.

e Barium exceeded the CGWSL in two wells sampled (MW-23 and MW-92) during both
2016 semiannual events.

e Boron exceeded the CGWSL in three of five wells sampled (MW-43, MW-137, and
MW-138) during both 2016 semiannual events.

e Iron exceeded the CGWSL in five of 29 wells sampled during the first 2016 semiannual
event; and in two of 17 wells sampled (MW-23 and MW-93) during the second 2016
semiannual event.

e Lead exceeded the CGWSL in three of 29 wells sampled (MW-23, RW-2R, and RW-
17) during the first 2016 semiannual event; and in one of 17 wells sampled (MW-23)
during the second 2016 semiannual event

e Manganese exceeded the CGWSL in 11 of 29 wells sampled during the first 2016
semiannual event; and in four of 17 wells sampled during the second 2016 semiannual
event.

e Selenium exceeded the CGWSL in three of 29 wells sampled (MW-43, MW-90, and
RW-17) during the first 2016 semiannual event; and in one of 17 wells (MW-90)
sampled during the second 2016 semiannual event.

The 2016 analytical results of total metals in groundwater samples collected from North
Refinery Area wells were generally consistent with historical results, with the following
exceptions:

e Arsenic results have fluctuated above and below the CGWSL in various North Refinery
Area wells over time, including in wells MW-23, MW-39, MW-42, MW-43, MW-60,
MW-62, MW-67, and MW-93.
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e Iron and lead concentrations have exhibited an increasing trend in well MW-23 over at
least the three most recent sampling events. Since at least 2014 in well MW-23, iron
concentrations exceeded the CGWSL for the first time during both 2016 sampling
events and lead concentrations exceeded the CGWSL for the first time during the
second 2016 semiannual event. Iron and lead concentrations in this well will be
watched closely during future sampling events.

e Selenium results increased in wells MW-90 and RW-17 during the second 2016
semiannual event, which were the first exceedance of the CGWSL in these wells over
at least the four most recent sampling events. Selenium results have fluctuated above
and below the CGWSL in various North Refinery Area wells over time

e Boron and uranium results cannot be compared to historical results because they were
first included in the groundwater monitoring program in 2016.

Concentrations of target COC arsenic in North Refinery Area wells are overall stable to
declining, despite occasional fluctuating, as shown in the COC concentration plots included in
Appendix C. Arsenic concentrations have fluctuated above and below the CGWSL over time in
wells MW-23, MW-29, MW-41, MW-43, MW-60, MW-62, MW-67, MW-90, MW-91, MW-93,
and RW-1.

Cyanide, North Refinery Area

Groundwater samples collected from North Refinery Area wells MW-43, MW-60, MW-
67, MW-137, and MW-138 during both 2016 semiannual events were analyzed for cyanide.
Cyanide was not detected above the CGWSL in groundwater samples collected from these wells,
with the exception in MW-137 in the first 2016 semiannual event. However, cyanide
concentrations in this well decreased to below the method detection limit and the CGWSL in the
second 2016 semiannual event of 2016.

Water Quality Parameters, North Refinery Area

In 2016, groundwater samples were collected from the following North Refinery Area
wells during each semiannual event for analysis of water quality parameters (calcium, chloride,
fluoride, potassium, sodium, sulfate, TDS, and nitrate/nitrite [as nitrogen]):

e First Semiannual Event (29 wells): MW-23, MW-29, MW-39, MW-40, MW-41, MW-
42, MW-43, MW-59, MW-60, MW-61, MW-62, MW-67, MW-90, MW-91, MW-92,
MW-93, MW-94, MW-95, MW-96, MW-98, MW-137, MW-138, RW-1R, RW-2R,
RW-7R, RW-9, RW-10, RW-16, and RW-17.
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e Second Semiannual Event (17 wells): MW-23, MW-29, MW-39, MW-43, MW-60,
MW-61, MW-62, MW-67, MW-90, MW-91, MW-92, MW-93, MW-94, MW-96,
MW-98, MW-137, and MW-138.

No CGWSLs are applicable for calcium, potassium, or sodium. Chloride, fluoride,
nitrate/nitrite, sulfate, and TDS were detected at concentrations in exceedance of their respective
CGWSLs in groundwater samples from various North Refinery Area wells as highlighted in Table
4C. The reported concentrations of these constituents were generally consistent with historical
results. Fluoride concentrations in wells MW-43 and MW-61 have exhibited an overall increasing
trend since 2014.

5.3.6 South Refinery Area — Analytical Results

Groundwater monitoring is ongoing in the southern portion of the active refinery (i.e.,
South Refinery Area). Analytical results of groundwater samples collected from wells located
within the South Refinery Area in 2016 indicate COCs are present in groundwater in excess of
their respective CGWSLs, as highlighted in Tables 4A through 4C and discussed in the following
subsections.

Total Petroleum Hydrocarbons — Diesel Range Organics, South Refinery
Area

Groundwater samples were collected from the following South Refinery Area wells during
each 2016 semiannual event for analysis of DRO:

e First Semiannual Event (23 wells): KWB-2R, KWB-5, KWB-6, MW-28, MW-48,
MW-50, MW-52, MW-64, MW-65, MW-66, MW-99, MW-101, MW-102, MW-103,
MW-104, MW-105, MW-106, MW-107, MW-109, MW-110, RW-4R, RW-5R, and
RW-6R.

e Second Semiannual Event (19 wells): KWB-2R, KWB-5, KWB-6, MW-28, MW-48,
MW-50, MW-52, MW-64, MW-65, MW-66, MW-99, MW-101, MW-102, MW-104,
MW-105, MW-106, MW-107, MW-109, and MW-110.

DRO was detected at concentrations in exceedance of the CGWSL in all 23 South Refinery
Area wells sampled during the first 2016 semiannual event and in all 19 wells samples sampled
during the second 2016 semiannual event, as highlighted in Table 4A. As shown in the COC
concentration plots included in Appendix C, DRO concentrations in South Refinery Area wells
MW-28, MW-48, MW-50, MW-52, MW-65, and MW-104 have exhibited an overall fluctuating
to increasing trend over time. However, DRO concentrations have stabilized in a majority of these
wells over the three to four most recent sampling events. DRO concentrations in these wells will
be watched closely during future sampling events.
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Total Petroleum Hydrocarbons — Gasoline Range Organics, South Refinery
Area

Groundwater samples were collected from the following South Refinery Area wells during
each 2016 semiannual event for analysis of GRO:

e First Semiannual Event (15 wells): MW-28, MW-48, MW-50, MW-52, MW-66, MW-
99, MW-101, MW-102, MW-103, MW-104, MW-105, MW-106, MW-107, MW-109,
and MW-110.

e Second Semiannual Event (14 wells): MW-28, MW-48, MW-50, MW-52, MW-66,
MW-99, MW-101, MW-102, MW-104, MW-105, MW-106, MW-107, MW-109, and
MW-110.

GRO was detected above the method detection limit in 14 of the 15 South Refinery Area
wells sampled during the first 2016 semiannual event (all wells sampled except MW-50) and in
13 of the 14 South Refinery Area wells sampled during the second 2016 semiannual event (all
wells sampled except MW-50). GRO analytical results in groundwater samples collected from
South Refinery Area wells in 2016 were overall consistent with historical results, as shown in the
COC concentration plots included in Appendix C, with the exception of increases in MW-48
during the 2016 semiannual events. However, GRO concentrations have fluctuated by an order of
magnitude in various wells across the South Refinery Area over time. There is no applicable
CGWSL for GRO, but previous NMED guidance (NMED 2012) required analysis of VOCs when
GRO is present for comparison to applicable individual VOC screening levels. VOC results are
discussed in the following subsection.

Volatile Organic Compounds, South Refinery Area
Groundwater samples were collected from the following South Refinery Area wells during
each 2016 semiannual event for analysis of VOCs:

e First Semiannual Event (24 wells): KWB-2R, KWB-5, KWB-6, MW-28, MW-48,
MW-50, MW-52, MW-64, MW-65, MW-66, MW-99, MW-101, MW-102, MW-103,
MW-104, MW-105, MW-106, MW-107, MW-109, MW-110, RA-313, RW-4R, RW-
5R, and RW-6R.

e Second Semiannual Event (19 wells): KWB-2R, KWB-5, KWB-6, MW-28, MW-48,
MW-50, MW-52, MW-64, MW-65, MW-66, MW-99, MW-101, MW-102, MW-104,
MW-105, MW-106, MW-107, MW-109, and MW-110.

Benzene, ethylbenzene, toluene, o-xylenes, total xylenes, MTBE, naphthalene, 1,2,4-TMB,
and 1,3,5-TMB, were detected at concentrations in exceedance of their respective CGWSLs in at
least one South Refinery Area well, as highlighted in Table 4A and described below:
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e Benzene exceeded the CGWSL in 21 of 24 wells sampled during the first 2016
semiannual event; and in 15 of 19 wells sampled during the second 2016 semiannual
event.

e Ethylbenzene exceeded the CGWSL in six of 24 wells sampled during the first 2016
semiannual event; and in three of 19 wells sampled during the second 2016 semiannual
event.

e Toluene exceeded the CGWSL in two of 24 wells sampled during the first 2016
semiannual event (MW-64 and RW-5R); and in one of 19 wells sampled during the
second 2016 semiannual event (MW-64).

e o0-Xylene exceeded the CGWSL in three of 24 wells sampled during the first 2016
semiannual event (KWB-6, MW-64, RW-5R); and in one of 19 wells sampled during
the second 2016 semiannual event (MW-64).

e Total xylenes exceeded the CGWSL in five of 24 wells sampled during the first 2016
semiannual event; and in four of 19 wells sampled during the second 2016 semiannual
event.

e MTBE exceeded the CGWSL in 12 of 24 wells sampled during the first 2016
semiannual event; and in nine of 19 wells sampled during the second 2016 semiannual
event.

e Naphthalene exceeded the CGWSL in nine of 24 wells sampled during the first 2016
semiannual event; and in 11 of 17 wells sampled during the second 2016 semiannual
event.

e 1,24-TMB exceeded the CGWSL in 11 of 24 wells sampled during the first 2016
semiannual event; and in nine of 17 wells sampled during the second 2016 semiannual
event. Results of 1,2,4-TMB in South Refinery Area wells during 2016 were consistent
with historical results.

e 1,3,5-TMB exceeded the CGWSL in two of the 24 wells sampled (KWB-6 and MW-
64) during the first 2016 semiannual event, but did not exceed the CGWSL in these
two wells or any other well sampled during the second 2016 semiannual event. Results
of 1,3,5-TMB in South Refinery Area wells during 2016 were consistent with historical
results.

The 2016 analytical results of target VOCs in groundwater samples collected from South
Refinery Area wells were generally consistent with historical results. As shown in the COC
concentration plots included in Appendix C, concentrations of target VOCs in South Refinery Area
wells have exhibited an overall stable to fluctuating trend over time, with the following exception:
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e Benzene concentrations have exhibited recent increasing trends in wells MW-28, MW-
48, and MW-105. Benzene concentrations increased in MW-28 across the six most
recent sampling events, but the relative increase between each sampling event has
diminished over the four most recent sampling events indicating benzene
concentrations are stabilizing in this well. Benzene concentrations increased in MW-
48 from the 2015 semiannual events (3.90 mg/L in April 2015 and 2.97 mg/L in
October 2015) to the 2016 semiannual events (15.3 mg/L in April 2016 and 7.81 mg/L
in October 2016). Benzene concentrations increased in MW-105 from the 2015
semiannual events (1.71 mg/L in April 2015 and 0.580 mg/L in October 2015) to the
2016 semiannual events (13.5 mg/L in April 2016 and 18.2 mg/L in October 2016).
Benzene concentrations in these wells will be watching closely during future
monitoring events.

e Ethylbenzene concentrations increased in MW-105 from the 2015 semiannual events
(0.545 mg/L in April 2015 and 0.188 mg/L in October 2015) to the 2016 semiannual
events (2.02 mg/L in April 2016 and 2.77 mg/L in October 2016), which is the
historical maximum concentration observed in this well. This well will be watched
closely during future monitoring events.

e Toluene concentrations have exhibited an overall increasing trend in MW-64.
However, there is limited recent data for this well because it has not been sampled since
the first 2013 semiannual event (March 2013) due to the presence of PSH at thicknesses
of 0.03 or greater. This well will be watched closely during future monitoring events.

e Total xylene concentrations have overall increased in MW-48 over the six most recent
sampling events to a historical maximum detected concentration during the first 2016
semiannual event. This well will be watched closely during future monitoring events.

e MTBE concentrations have overall increased over time in wells MW-48, MW-99,
MW-102, and RW-4/RW-4R. However, MTBE concentrations over the five most
recent sampling events have exhibited a stable trend in all of these wells except RW-
4/RW-4R.

e Naphthalene concentrations have fluctuated above and below the CGWSL over time in
wells MW-28, MW-48, MW-103, MW-105, MW-107, KWB-2R, KWB-5, and RW-
5/RW-5R.

Total Metals, South Refinery Area

In 2016, groundwater samples were collected from the following South Refinery Area
wells during each semiannual event for analysis of the standard total metals list (arsenic, barium,
chromium, iron, lead, manganese, and selenium):
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First Semiannual Event (23 wells): KWB-2R, KWB-5, KWB-6, MW-28, MW-48,
MW-50, MW-52, MW-64, MW-65, MW-66, MW-99, MW-101, MW-102, MW-103,
MW-104, MW-105, MW-106, MW-107, MW-109, MW-110, RW-4R, RW-5R, and
RW-6R.

Second Semiannual Event (19 wells): KWB-2R, KWB-5, KWB-6, MW-28, MW-48,
MW-50, MW-52, MW-64, MW-65, MW-66, MW-99, MW-101, MW-102, MW-104,
MW-105, MW-106, MW-107, MW-109, and MW-110.

In addition, groundwater samples collected from South Refinery Area wells MW-28, MW-

52, and MW-66 were also analyzed for the expanded metals list (boron, cadmium, cobalt, mercury,

nickel, uranium, and vanadium) during both 2016 semiannual events.

Cadmium, cobalt, chromium, mercury, and nickel were not detected above their respective

CGWSLs in any of the South Refinery Area wells sampled during either 2016 semiannual event.

Arsenic, barium, boron, iron, lead, manganese, selenium, uranium, and vanadium were detected at

concentrations in exceedance of their respective CGWSLs in at least one well, as highlighted in
Table 4B and described below:

Arsenic exceeded the CGWSL in 15 of 23 wells sampled during the first 2016
semiannual event; and in 11 of 19 wells sampled during the second 2016 semiannual
event.

Barium exceeded the CGWSL in nine of 23 wells sampled during the first 2016
semiannual event; and in eight of 19 wells sampled during the second 2016 semiannual
event.

Boron exceeded the CGWSL in well MW-28 during both 2016 semiannual events.

Iron exceeded the CGWSL in eight of 23 wells sampled during the first 2016
semiannual event; and in three of 19 wells sampled during the second 2016 semiannual
event.

Lead exceeded the CGWSL in two of 23 wells sampled (MW-28 and MW-99) during
the first 2016 semiannual event; and in one of 19 wells sampled (MW-28) during the
second 2016 semiannual event.

Manganese exceeded the CGWSL in 14 of 23 wells sampled during the first 2016
semiannual event; and in 11 of 19 wells sampled during the second 2016 semiannual
event.

Selenium exceeded the CGWSL in well MW-48 during both 2016 semiannual events.
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e Uranium and vanadium exceeded the CGWSL in well MW-52 during the first 2016
semiannual event, but did not exceed the CGWSL in this well or any other well during
the second 2016 semiannual event.

The total metals results in groundwater in South Refinery Area wells were generally
consistent with historical results, with the following exceptions:

e Barium concentrations increased in wells MW-48, MW-99, MW-103, and MW-
1050ver the four most recent sampling events. Barium concentrations exceeded the
CGWSL in wells MW-48, MW-99, and MW-105 in during both 2016 semiannual
events for the first time since at least 2014. However, barium results have fluctuated
above and below the CGWSL in various South Refinery Area wells over time.
Regardless, barium concentrations in these wells will be watched closely during future
sampling events.

e [Lead concentrations increased in well MW-28 from the 2015 semiannual events (0.011
mg/L in April 2015 and 0.0136 mg/L in October 2015) to the 2016 semiannual events
(0.0520 mg/L in April 2016 and 0.0168 mg/L in October 2016), which exceeded the
CGWSL of 0.015 mg/L for the first time since at least 2014. Lead concentrations have
exceeded the CGWSL intermittently in various South Refinery Area wells over time.
This well will be watched closely during future sampling events.

e Selenium results increased in well MW-50 from the 2015 semiannual events (<0.00038
mg/L in April 2015 and 0.000495 mg/L in October 2015) to the 2016 semiannual events
(0.0994 mg/L in April 2016 and 0.0704 mg/L in October 2016), which exceeded the
CGWSL of 0.050 mg/L for the first time since at least 2014. Selenium concentrations
in this well will be watched closely during future sampling events.

e Boron, uranium, and vanadium results cannot be compared to historical results because
they were first included in the groundwater monitoring program in 2016.

Concentrations of target COC arsenic in South Refinery Area wells are overall stable to
fluctuating, as shown in the COC concentration plots included in Appendix C. Arsenic
concentrations have fluctuated above and below the CGWSL over time in wells MW-28, MW-48,
MW-52, MW-66, MW-99, MW-104 through MW-107, and MW-109.

Cyanide, South Refinery Area

Groundwater samples collected from South Refinery Area wells MW-28, MW-52, and
MW-66 were analyzed for cyanide during both 2016 semiannual events. Cyanide was not detected
above the CGWSL in groundwater samples collected from these wells.
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Water Quality Parameters, South Refinery Area

In 2016, groundwater samples were collected from the following South Refinery Area
wells during each semiannual event for analysis of water quality parameters (calcium, chloride,
fluoride, potassium, sodium, sulfate, TDS, and nitrate/nitrite [as nitrogen]):

e First Semiannual Event (24 wells): KWB-2R, KWB-5, KWB-6, MW-28, MW-48,
MW-50, MW-52, MW-64, MW-65, MW-66, MW-99, MW-101, MW-102, MW-103,
MW-104, MW-105, MW-106, MW-107, MW-109, MW-110, RA-313, RW-4R, RW-
5R, and RW-6R.

e Second Semiannual Event (19 wells): KWB-2R, KWB-5, KWB-6, MW-28, MW-48,
MW-50, MW-52, MW-64, MW-65, MW-66, MW-99, MW-101, MW-102, MW-104,
MW-105, MW-106, MW-107, MW-109, and MW-110.

No CGWSLs are applicable for calcium, potassium, or sodium. Chloride, fluoride,
nitrate/nitrite, sulfate, and TDS were detected at concentrations in exceedance of their respective
CGWSLs in groundwater samples from at least one South Refinery Area wells as highlighted in
Table 4C. The reported concentrations of these constituents exhibit an overall stable trend across
the South Refinery Area, with the following exceptions:

e Chloride, fluoride, sulfate, and TDS increased in well MW-50 from the 2015
semiannual events to both of the 2016 semiannual events. Nitrite/nitrate was detected
at a concentration of 150 mg/L during the first 2016 semiannual event, which is
anomalous compared to historical results (2.61 mg/L or less from April 2014 to October
2015) and the second 2016 semiannual event (0.594 mg/L). Concentrations of these
analytes in MW-50 will be watched closely during future events.

e Chloride and TDS concentrations have increased between each of the four most recent
sampling events in MW-103. Concentrations of these analytes in MW-103 will be
watched closely during future events.

5.3.7 Field East of Refinery — Analytical Results

Groundwater monitoring is ongoing in the field east of the refinery located between
refinery and the EPs. Analytical results of groundwater samples collected from wells located
within the field east of the refinery in 2016 indicate COCs are present in groundwater in excess of
their respective CGWSLs, as highlighted in Tables 4A through 4C and discussed in the following
subsections.

Total Petroleum Hydrocarbons — Diesel Range Organics, Field East of
Refinery

Groundwater samples were collected from the following wells located within the field east
of the refinery during each 2016 semiannual event for analysis of DRO:

OTRC 526



2016 Annual Groundwater Monitoring Report
Artesia Refinery - Artesia, New Mexico
HollyFrontier Navajo Refining LLC February 2017

e First Semiannual Event (23 wells): KWB-1A, KWB-7, KWB-10R, KWB-11A, KWB-
11B, KWB-12A, KWB-12B, MW-57, MW-58, MW-111, MW-113, MW-125, MW-
126A, MW-126B, MW-127, MW-128, MW-129, MW-130, MW-131, MW-134, MW-
135, RW-12R, and RW-13R.

e Second Semiannual Event (22 wells): KWB-1A, KWB-7, KWB-8, KWB-10R, KWB-
11A, KWB-11B, KWB-12A, KWB-12B, MW-57, MW-58, MW-111, MW-113, MW-
125, MW-126A, MW-126B, MW-127, MW-128, MW-129, MW-130, MW-131, MW-
134, and MW-135.

DRO was detected at concentrations in exceedance of the CGWSL in 14 of 23 wells
sampled during the first 2016 semiannual event and in 14 of 22 wells samples sampled during the
second 2016 semiannual event, as highlighted in Table 4A. As shown in the COC concentration
plots included in Appendix C-7, DRO concentrations in wells KWB-7, KWB-11A, and MW-58,
have exhibited an overall fluctuating to increasing trend over time. However, DRO concentrations
have stabilized in these wells over the five most recent sampling events. DRO concentrations in
these wells will be watched closely during future sampling events.

Total Petroleum Hydrocarbons — Gasoline Range Organics, Field East of
Refinery

Groundwater samples were collected from the following 17 wells located within the field
east of the refinery during both 2016 semiannual events for analysis of GRO: KWB-11A, KWB-
11B, KWB-12A, KWB-12B, MW-57, MW-111, MW-113, MW-125, MW-126A, MW-126B,
MW-127, MW-128, MW-129, MW-130, MW-131, MW-134, and MW-135.

GRO was detected above the method detection limit in 9 of the 17 wells sampled during
the first 2016 semiannual event and in 15 of the 17 wells sampled during the second 2016
semiannual event. GRO analytical results in groundwater samples collected from wells located in
the field east of the refinery in 2016 were overall consistent with historical results, as shown in the
COC concentration plots included in Appendix C. There is no applicable CGWSL for GRO, but
previous NMED guidance (NMED 2012) required analysis of VOCs when GRO is present for
comparison to applicable individual VOC screening levels. VOC results are discussed in the
following subsection.

Volatile Organic Compounds, Field East of Refinery
Groundwater samples were collected from the following wells located in the field east of
the refinery during each 2016 semiannual event for analysis of VOCs:

e First Semiannual Event (26 wells): KWB-1A, KWB-7, KWB-10R, KWB-11A, KWB-
11B, KWB-12A, KWB-12B, MW-57, MW-58, MW-111, MW-113, MW-125, MW-
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126A, MW-126B, MW-127, MW-128, MW-129, MW-130, MW-131, MW-134, MW-
135, RA-4196, RA-4798, RW-12R, RW-13R, and RW-18.

Second Semiannual Event (24 wells): KWB-1A, KWB-7, KWB-8, KWB-10R, KWB-
11A, KWB-11B, KWB-12A, KWB-12B, MW-57, MW-58, MW-111, MW-113, MW-
125, MW-126A, MW-126B, MW-127, MW-128, MW-129, MW-130, MW-131, MW-
134, MW-135, RA-4196, and RA-4798.

Benzene, ethylbenzene, toluene, o-xylenes, total xylenes, MTBE, naphthalene, and 1,2,4-

TMB, were detected at concentrations in exceedance of their respective CGWSLs in at least one
well located in the field east of the refinery, as highlighted in Table 4A and described below:

Benzene exceeded the CGWSL in 11 of 26 wells sampled during the first 2016
semiannual event; and in 12 of 24 wells sampled during the second 2016 semiannual
event.

Ethylbenzene exceeded the CGWSL in one of 26 wells sampled (MW-58) during the
first 2016 semiannual event; and in two of 24 wells sampled (KWB-8 and MW-58) and
during the second 2016 semiannual event.

Toluene did not exceed the CGWSL in any of the 26 wells sampled during the first
2016 semiannual event; and in one of 24 wells sampled during the second 2016
semiannual event (KWB-8).

o-Xylene e did not exceed the CGWSL in any of the 26 wells sampled during the first
2016 semiannual event; and in one of 24 wells sampled during the second 2016
semiannual event (KWB-10R).

Total xylenes exceeded the CGWSL in two of 26 wells sampled (KWB-10R and MW-
58) during the first 2016 semiannual event; and in three of 24 wells sampled (KWB-8,
KWB-10R, and MW-58) during the second 2016 semiannual event.

MTBE exceeded the CGWSL in seven of 26 wells sampled during the first 2016
semiannual event; and in six of 24 wells sampled during the second 2016 semiannual
event.

Naphthalene exceeded the CGWSL in four of 26 wells sampled during the first 2016
semiannual event; and in two of 24 wells sampled (KWB-10R and MW-58) during the
second 2016 semiannual event.

1,2,4-TMB exceeded the CGWSL in seven of 26 wells sampled during the first 2016
semiannual event; and in five of 24 wells sampled during the second 2016 semiannual
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event. Results of 1,2,4-TMB in wells sampled in the field east of the refinery during
2016 were consistent with historical results.

The 2016 analytical results of target VOCs in groundwater samples collected from wells
located in the field east of the refinery were generally consistent with historical results. As shown
in the COC concentration plots included in Appendix C, concentrations of target VOCs in wells
located in the field east of the refinery have exhibited an overall stable to decreasing trend over
time, with the exception of benzene, ethylbenzene, total xylenes, and naphthalene concentrations
in MW-58 which have overall increased in well MW-58 since 2011. However, concentrations of
these VOCs in MW-58 have overall reduced over the five most recent sampling events.

Total Metals, Field East of Refinery

In 2016, groundwater samples were collected from the following wells located in the field
east of the refinery during each 2016 semiannual event for analysis of the standard total metals list
(arsenic, barium, chromium, iron, lead, manganese, and selenium):

e First Semiannual Event (24 wells): KWB-1A, KWB-7, KWB-10R, KWB-11A, KWB-
11B, KWB-12A, KWB-12B, MW-57, MW-58, MW-111, MW-113, MW-125, MW-
126A, MW-126B, MW-127, MW-128, MW-129, MW-130, MW-131, MW-134, MW-
135, RW-12R, RW-13R, and RW-18.

e Second Semiannual Event (22 wells): KWB-1A, KWB-7, KWB-8§, KWB-10R, KWB-
11A, KWB-11B, KWB-12A, KWB-12B, MW-57, MW-58, MW-111, MW-113, MW-
125, MW-126A, MW-126B, MW-127, MW-128, MW-129, MW-130, MW-131, MW-
134, and MW-135.

In addition, groundwater samples collected from wells KWB-1A, KWB-7, KWB-11A,
KWB-11B, KWB-12A, KWB-12B, and MW-58 during both 2016 semiannual events; and well
KWB-8 during the second 2016 semiannual events were analyzed for the expanded metals list
(boron, cadmium, cobalt, mercury, nickel, uranium, and vanadium).

Boron, cadmium, cobalt, chromium, lead, mercury, nickel, and vanadium were not detected
above their respective CGWSLs in any of the wells sampled in the field east of the refinery during
either 2016 semiannual event. Arsenic, barium, iron, manganese, selenium, and uranium were
detected at concentrations in exceedance of their respective CGWSLs in at least one well, as
highlighted in Table 4B and described below:

e Arsenic exceeded the CGWSL in eight of 24 wells sampled during the first 2016
semiannual event; and in five of 22 wells sampled during the second 2016 semiannual
event.
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Barium exceeded the CGWSL in two of 24 wells sampled (KWB-10R and MW-131)
during the first 2016 semiannual event; and in one of 22 wells sampled (MW-131)
during the second 2016 semiannual event.

Iron exceeded the CGWSL in eight of 24 wells sampled during the first 2016
semiannual event; and in seven of 22 wells sampled during the second 2016 semiannual
event.

Manganese exceeded the CGWSL in 15 of 24 wells sampled during the first 2016
semiannual event; and in 11 of 22 wells sampled during the second 2016 semiannual
event.

Selenium exceeded the CGWSL in well MW-135 during the first 2016 semiannual
event; and in none of the wells sampled during the second 2016 semiannual event.

Uranium exceeded the CGWSL in three of the seven wells sampled (KWB-11A, KWB-
12A, KWB-12B) during the first 2016 semiannual event, but did not exceed the
CGWSL in these wells or any other well during the second 2016 semiannual event.

The 2016 groundwater analytical results of total metals in wells located in the field east of

the refinery were generally consistent with historical results, with the following exceptions:

Arsenic, iron, and manganese concentrations increased in well MW-128 during the first
2016 semiannual event by an order of magnitude compared to historical results, but
decreased to concentrations consistent with historical results during the second 2016
semiannual event.

Arsenic results increased in well MW-135 from the 2015 semiannual events (0.00871
Jmg/L in April 2015 and 0.00442 mg/L in October 2015) to the first 2016 semiannual
event (0.0216 mg/L in April 2016), which exceeded the CGWSL of 0.010 mg/L for the
first time in this well. However, arsenic concentrations reduced to 0.00394 mg/L
during the second 2016 semiannual event, which is consistent with historical
concentrations and less than the CGWSL.

Selenium results increased in well MW-135 from the 2015 semiannual events
(<0.00038 mg/L in April 2015 and 0.000495 mg/L in October 2015) to the first 2016
semiannual event (0.128 mg/L in April 2016), which exceeded the CGWSL of 0.050
mg/L for the first time since at least 2014. However, selenium concentrations reduced
to 0.0368 mg/L. during the second 2016 semiannual event, which is consistent with
historical concentrations and less than the CGWSL.

Uranium results cannot be compared to historical results because they were first
included in the groundwater monitoring program in 2016.
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Concentrations of target COC arsenic in wells located in the field east of the refinery are
overall stable to fluctuating, as shown in the COC concentration plots included in Appendix C.
Arsenic concentrations have fluctuated above and below the CGWSL over time in wells KWB-
1A, KWB-1C, KWB-7, and RW-18.

Cyanide, Field East of Refinery

Groundwater samples collected from wells KWB-1A, KWB-7, KWB-11A, KWB-11B,
KWB-12A, KWB-12B, and MW-58 during both 2016 semiannual events; and well KWB-8 during
the second 2016 semiannual events were analyzed for cyanide. Cyanide was not detected above
the CGWSL in groundwater samples collected from these wells during either semiannual event.

Water Quality Parameters, Field East of Refinery

In 2016, groundwater samples were collected from the following wells located in the field
east of the refinery during each 2016 semiannual event for analysis of water quality parameters
(calcium, chloride, fluoride, potassium, sodium, sulfate, TDS, and nitrate/nitrite [as nitrogen]):

e First Semiannual Event (26 wells): KWB-1A, KWB-7, KWB-10R, KWB-11A, KWB-
11B, KWB-12A, KWB-12B, MW-57, MW-58, MW-111, MW-113, MW-125, MW-
126A, MW-126B, MW-127, MW-128, MW-129, MW-130, MW-131, MW-134, MW-
135, RA-4196, RA-4798, RW-12R, RW-13R, and RW-18.

e Second Semiannual Event (24 wells): KWB-1A, KWB-7, KWB-8, KWB-10R, KWB-
11A, KWB-11B, KWB-12A, KWB-12B, MW-57, MW-58, MW-111, MW-113, MW-
125, MW-126A, MW-126B, MW-127, MW-128, MW-129, MW-130, MW-131, MW-
134, MW-135, RA-4196, and RA-4798.

No CGWSLs are applicable for calcium, potassium, or sodium. Chloride, fluoride,
nitrate/nitrite, sulfate, and TDS were detected at concentrations in exceedance of their respective
CGWSLs in groundwater samples from at least one well within the field east of the refinery as
highlighted in Table 4C. The reported concentrations of these constituents exhibit an overall stable
trend, with some seasonal fluctuations between the first and second historical semiannual events.

5.3.8 Cross-Gradient and Up-Gradient Areas — Analytical Results

Groundwater monitoring is ongoing in areas both cross-gradient and up-gradient from the
refinery. Cross-gradient wells KWB-13 (located south of the refinery), RA-3156 (located across
southeast of the refinery), and MW-136 (located north of the refinery) were sampled during both
2016 semiannual events. Up-gradient wells UG-1, UG-2, and UG-3R, which all are located to the
west of the refinery, were sampled during the first semiannual event. Analytical results of
groundwater samples collected from cross-gradient and up-gradient wells in 2016 indicate COCs
are present in groundwater in excess of their respective CGWSLs, as highlighted in Tables 4A
through 4C and discussed in the following subsections.
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Total Petroleum Hydrocarbons — Diesel Range Organics, Cross-gradient
and Up-gradient Areas

In 2016, groundwater samples were collected from the following cross-gradient and up-
gradient wells during each semiannual event for analysis of DRO:

e First Semiannual Event (six wells): KWB-13, MW-136, UG-1, UG-2, UG-3R, and
UuG-4.

e Second Semiannual Event (one well): MW-136

DRO was not detected at concentrations in exceedance of the CGWSL in any of the cross-
gradient or up-gradient wells sampled during both 2016 semiannual events, as shown in Table 4A.
DRO concentrations in cross-gradient and up-gradient wells are stable overtime.

Total Petroleum Hydrocarbons — Gasoline Range Organics, Cross-Gradient
and Up-Gradient Areas

In 2016, groundwater samples were collected from the following cross-gradient and up-
gradient wells during each semiannual event for analysis of GRO:

e First Semiannual Event (five wells): MW-136, UG-1, UG-2, UG-3R, and UG-4.
e Second Semiannual Event (one well): MW-136

GRO was not detected above the method detection limit in any sample collected from the
up-gradient and cross-gradient wells during either 2016 semiannual event.

Volatile Organic Compounds, Cross-Gradient and Up-Gradient Areas
In 2016, groundwater samples collected from the following cross-gradient and up-gradient
wells during each semiannual event were analyzed for VOCs:

e First Semiannual Event (seven wells): KWB-13, RA-3156, MW-136, UG-1, UG-2,
UG-3R, and UG-4.

e Second Semiannual Event (one well): MW-136.

No VOCs were detected above the method detection limits or their respective CGWSL
during either 2016 semiannual event, as shown in Table 4A. The 2016 VOC results for
groundwater samples collected from cross-gradient and up-gradient wells were consistent with
historical results.

Total Metals, Cross-Gradient and Up-Gradient Areas
In 2016, groundwater samples were collected from the following cross-gradient and up-
gradient wells during each semiannual event for analysis of the standard total metals list (arsenic,
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barium, chromium, iron, lead, manganese, and selenium) and the expanded total metals list boron,
cadmium, cobalt, mercury, nickel, uranium, and vanadium):

e First Semiannual Event (six wells): KWB-13, MW-136, UG-1, UG-2, UG-3R, and
UuG-4.

e Second Semiannual Event (one well): MW-136

Arsenic, barium, cadmium, cobalt, chromium, lead, manganese, mercury, nickel, selenium,
and vanadium were not detected above their respective CGWSLs in any of the cross-gradient or
up-gradient wells sampled during either 2016 semiannual event. Iron and uranium were detected
at concentrations in exceedance of their respective CGWSLs in at least one well, as highlighted in
Table 4B and described below:

e Iron exceeded the CGWSL in well KWB-13 during the first 2016 semiannual event;
and in no wells during the second 2016 semiannual event.

e Uranium exceeded the CGWSL in wells MW-136 and UG-4 during the first 2016
semiannual event; and in well MW-136 during the second 2016 semiannual event.

The 2016 analytical results of total metals in groundwater samples collected from cross-
gradient and up-gradient wells were generally consistent with historical results, however uranium
results cannot be compared to historical results because it was first included in the groundwater
monitoring program in 2016. Concentrations of target COC arsenic in cross-gradient and up-
gradient wells are overall stable, as shown in the COC concentration plots included in Appendix
C.

Cyanide, Cross-Gradient and Up-Gradient Areas

Cyanide was not detected above the CGWSL in groundwater samples collected from cross-
gradient and up-gradient wells KWB-13, MW-136, UG-1, UG-2, UG-3R, and UG-4 during either
2016 semiannual events.

Water Quality Parameters, Cross-Gradient and Up-Gradient Areas

In 2016, groundwater samples were collected from the following cross-gradient and up-
gradient wells during each semiannual event for analysis of water quality parameters (calcium,
chloride, fluoride, potassium, sodium, sulfate, TDS, and nitrate/nitrite [as nitrogen]):

e First Semiannual Event (11 wells): MW-8, MW-20, MW-21, MW-25, MW-26, MW-
27, MW-46R, MW-68, MW-71, MW-89, and NP-1.

e Second Semiannual Event (2 wells): MW-21 and MW-46R.
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No CGWSLs are applicable for calcium, potassium, or sodium. Chloride, fluoride,
nitrate/nitrite, sulfate, and TDS were detected at concentrations in exceedance of their respective
CGWSLs in groundwater samples from cross-gradient and up-gradient wells, as highlighted in
Table 4C. The reported concentrations of these constituents in 2016 were generally consistent
with historical results.

5.3.9 RO Reject Discharge Fields — Analytical Results

The reject water from Navajo’s RO system is discharged to agricultural fields located north
of the refinery in accordance with the Discharge Permit. These areas are referred to as the North
and South RO Reject Fields. Groundwater samples were collected from the three North RO Reject
Field wells MW-117, MW-118, and MW-119) and three South RO Reject Field wells (MW-114,
MW-115, and MW-116) during both 2016 semiannual events. Groundwater samples collected
from these wells were all analyzed for GRO, DRO, the standard total metals list (arsenic, barium,
chromium, iron, lead, manganese, and selenium), and water quality parameters (calcium, chloride,
fluoride, potassium, sodium, sulfate, TDS, and nitrate/nitrite).

Analytical results of groundwater samples collected from RO Reject Field wells in 2016
indicate COCs are present in groundwater in excess of their respective CGWSLs, as highlighted
in Tables 4A through 4C and discussed in the following subsections.

Total Petroleum Hydrocarbons — Diesel Range Organics, RO Reject
Discharge Fields

DRO was not detected at concentrations in exceedance of the CGWSL in any of the six
RO Reject Field wells sampled during either 2016 semiannual event, as shown in Table 4A. DRO
2016 results in RO Reject Field wells are consistent with historical results.

Total Petroleum Hydrocarbons — Gasoline Range Organics, RO Reject
Discharge Fields

GRO was not detected above the method detection limit in the six RO Reject Field wells
sampled during either 2016 semiannual event, with the exception in MW-119 during the second
2016 semiannual event (0.0557 J). However, GRO was also detected in the associated laboratory
method blank and the detection in MW-119 may be attributed to laboratory contamination. The
2016 GRO results in RO Reject Field wells are consistent with historical results, with the exception
of the detection in MW-119 during the second 2016 semiannual event.

Volatile Organic Compounds, RO Reject Discharge Fields

VOCs were not detected above the method detection limit or their respective CGWSLs in
the six RO Reject Field wells sampled during either 2016 semiannual event, with the exception of
j-flagged concentrations of 1,2,4-TMB and benzene in MW-119 during the second 2016
semiannual event. The 2016 VOC results in RO Reject Field wells are consistent with historical
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results, with the exception of the j-flagged detections of 1,2,4-TMB and benzene in MW-119
during the second 2016 semiannual event.

Total Metals, RO Reject Discharge Fields

Barium, chromium, lead, mercury, nickel, and selenium were not detected above their
respective CGWSLs in any of the RO Reject Field wells sampled during either 2016 semiannual
event. Arsenic, iron, and manganese were detected at concentrations in exceedance of their
respective CGWSLs in at least one well, as highlighted in Table 4B and described below:

e Arsenic exceeded the CGWSL in wells MW-115 and MW-118 during the first 2016
semiannual event; and in well MW-118 during the second 2016 semiannual event.

e Iron exceeded the CGWSL in well MW-117 during the second 2016 semiannual event,
but not in any wells during the first 2016 semiannual event. Iron has fluctuated above
and below the CGWSL in this well.

e Manganese exceeded the CGWSL in well MW-115 during the first 2016 semiannual
event; and in no wells during the second 2016 semiannual event.

The 2016 analytical results of total metals in groundwater samples collected from RO
Reject Field wells were generally consistent with historical results, with the exception of arsenic
and manganese in MW-115 during the first 2016 semiannual event which exceeded their respective
CGWSL for the first time since at least 2014. However, arsenic and manganese concentrations in
MW-115 decreased to concentrations less than their respective CGWSL and consistent with
historical concentrations during the second 2016 semiannual event.

Cyanide, RO Reject Discharge Fields
Groundwater samples collected from RO Reject Field wells in 2016 were not analyzed for
cyanide.

Water Quality Parameters, RO Reject Discharge Fields

Chloride, fluoride, sulfate, and TDS were detected at concentrations in exceedance of their
respective CGWSLs in groundwater samples collected from some RO Reject Field wells, as
highlighted in Table 4C. The reported concentrations of these constituents in 2016 were generally
consistent with historical results, with the following exceptions:

e Chloride concentrations increased in wells MW-117 and MW-119 during the second
2016 semiannual event to concentrations that exceeded the CGWSL for the first time
since at least 2014. However, chloride concentrations have historically fluctuated
above and below the CGWSL in RO Reject Field wells and other wells located across
the refinery.
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e Chloride concentrations increased in well MW-116 during the first 2016 semiannual
event to a concentration that exceeded the CGWSL for the first time since at least 2014.
However, chloride concentrations decreased to less than the CGWSL and consistent
with historical concentrations during the second 2016 semiannual event.

No CGWSLs are applicable for calcium, potassium, or sodium. The 2016 results of these
analytes were consistent with historical results.
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6.0 REMEDIATION SYSTEM MONITORING

The PCC Permit and Discharge Permit both require recovery of PSH present in the shallow
groundwater within and adjacent to the refinery. PSH and impacted groundwater are recovered at
the refinery from a system of recovery trenches and recovery wells. A summary of the recovery
system and recovery results are summarized in this section.

As reported in 2014 and 2015, the Office of the State Engineer (OSE) required Navajo turn
the water pumps off due to diversion of shallow groundwater without water rights. Navajo
submitted an Application for Permit to Change an Existing Water Right under the Water-Use
Leasing Act to the OSE on March 9, 2016. In a letter on March 17, 2016, the OSE granted Navajo
provisional and temporary approval of the application and groundwater pumping resumed for the
remainder of 2016.

6.1 Recovery System

The recovery system consists of automated pumping of PSH and groundwater from
recovery wells using dedicated groundwater and PSH pumps (both types of fluid pumps installed
in each well). Pumps are installed, operated, and removed from each well based on PSH
thicknesses and observed recovery during operation and maintenance (O&M) activities. The
pumps are typically operated automatically, with remote data sensing and recording. Recovered
PSH is pumped into centralized holding tanks, then pumped to Tank 49, associated with the
wastewater treatment system, which then transfers the product to crude tank(s) (Tank 1225 or 437)
for processing within the refinery. Recovered groundwater is pumped to the nearest process
wastewater sump and directed to the process wastewater treatment system. Thus, recovered PSH
is recycled into the refinery process while groundwater is treated to remove residual hydrocarbons.

O&M of the recovery system was conducted throughout 2016 on an approximate weekly
basis. O&M activities included gauging wells recovery wells RW-1R, RW-2R, RW-4R, RW-5R,
RW-6R, RW-7R, RW-8R, RW-12R, RW-13R, RW-14R, RW-15, RW-19, RW-20, and RW-22 in
order to assess the effectiveness of the recovery system and to determine in which wells to install
and operate PSH and groundwater pumps. Measurable PSH was not observed in RW-1R during
2016.

6.2 Estimated Volume of Fluids Recovered

Volumes of groundwater and PSH recovered by the recovery system during 2016 are
summarized in Table 5 and additional recovery details are provided in Appendix E. An estimated
7,968,010 gallons of groundwater and an estimated 33,958 gallons of PSH were recovered through
operation of the automated recovery system in 2016. The majority of the recovered PSH during
2016 was recovered from RW-2R, RW-13R, RW-15, RW-19, RW-20, and RW-22. The greatest
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volume of PSH was recovered during the third quarter (primarily July and August) and the fourth
quarter (primarily October), which correlated with the timeframe of increased PSH thicknesses
measured in the recovery wells, likely due to reduced groundwater levels.
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7.0 CONCLUSIONS

Conclusions based on the results of groundwater monitoring and remedial activities
conducted during 2016 and comparison to historical results are discussed below.

Groundwater flow direction was generally consistent with that measured during
previous monitoring events. Discharge of the RO reject water to the RO reject fields
creates localized mounding beneath the South RO reject field. Localized groundwater
sinks are occasionally observed around various recovery wells due to active pumping of
groundwater.

The presence and distribution of PSH were generally consistent with previous
monitoring results, with minor fluctuations based on the intermittent presence of PSH in
select wells over time. PSH thicknesses across all areas of interest are stable to declining
over time. PSH thicknesses are inversely affected by fluctuations in groundwater
elevations, which have generally increased since March 2014.

Concentrations of COCs in groundwater have generally remained stable over time,
although increasing trends were noted in select wells in specific areas of interest. During
2016 and previous years, the following COCs were detected in groundwater at
concentrations in exceedance of their respective CGWSL:

e DRO;

e Select VOCs including target COCs benzene, toluene, ethylbenzene, xylenes,
MTBE, and naphthalene;

e Select total metals including target COC arsenic; and

e Water quality parameters chloride, fluoride, sulfate, TDS, and nitrate/nitrite.

It should be noted, that many of the concentrations of inorganic COCs (manganese,
chloride, fluoride, nitrate/nitrite, sulfate, TDS) depicted as “exceedances” in this report
may actually be similar to and reflective of background groundwater concentrations, as
detailed in the background evaluation that was submitted to NMED and OCD in September
2015 (Arcadis 2015b).

The PSH and groundwater recovery system operated throughout 2016.
Diminishing PSH recovery was observed in each successive quarter in 2015 correlating
with declining PSH thickness measured in the subsurface, likely due to elevated
groundwater levels.

According to the requirements of the updated PCC Permit, an updated FWGMWP
will be submitted in June 2017.
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Table 1 - Well Information and Gauging Data
2016 Annual Groundwater Report
HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Land Top of Corrected
Water- Surface TOC Screen Screen Depthto | Depthto |Groundwater| PpPSH
Bearing Elevation | Elevation | Elevation Interval Date PSH Water Elevation ® |Thickness
Area Well ID Zone " Northing Easting (ft amsl) (ft amsl) (ft amsl) (ft bgs) Measured | (ft btoc) (ft btoc) (ft amsl) (ft)
= KWB-13 Shallow 669077.00 | 524892.42 3366.02 3365.67 Unknown Unknown 4/26/2016 - 25.00 3,340.67 -
% 10/4/2016 -- 21.19 3,344.48 --
8 NP-5 Shallow | 675512.24 | 524698.19 | 3,346.31 3,349.29 3,336.06 10.25t020 | 4/26/2016 - 12.00 3,337.29 -
& 10/4/2016 - 11.35 3,337.94 -
g MW-136 Shallow | 675343.45 | 522975.40 | 3,358.62 3,360.83 3,348.62 10to 25 4/26/2016 - 10.90 3,349.93 -
© 10/4/2016 - 9.62 3,351.21 -
MW-1R Shallow | 675135.17 | 538636.78 | 3,311.58 3,313.28 3,303.58 81023 4/26/2016 - 10.68 3,302.60 -
10/4/2016 - 10.26 3,303.02 -
MW-2A Shallow 675979.09 | 540803.91 3,310.55 3,312.97 Unknown Unknown 4/26/2016 -- 10.62 3,302.35 --
10/4/2016 - 10.19 3,302.78 -
MwW-2B Valley Fill | 675969.73 | 540801.44 | 3,309.94 3,312.49 3,271.44 38.5t048 4/26/2016 - 10.35 3,302.14 -
10/4/2016 - 9.98 3,302.51 -
MW-3 Shallow | 674443.34 | 540503.24 | 3,309.07 3,310.32 Unknown Unknown 4/26/2016 - 8.73 3,301.59 -
10/4/2016 - 8.44 3,301.88 -
MW-4A Shallow 674083.00 | 540529.44 3,308.64 3,312.71 Unknown Unknown 4/26/2016 - 11.29 3,301.42 -
10/4/2016 - 10.98 3,301.73 -
MW-4B Valley Fill | 674089.71 | 540541.34 3,308.73 3,312.01 3,248.48 60.25t0 70 4/26/2016 -- 10.54 3,301.47 --
10/4/2016 - 10.25 3,301.76 -
§ MW-5A Shallow | 674272.84 | 541759.78 | 3,306.59 3,308.62 Unknown Unknown 4/26/2016 - 7.96 3,300.66 -
g 10/4/2016 - 7.20 3,301.42 -
S MW-5B Valley Fill | 674272.33 | 541739.12 | 3,306.71 3,308.95 3,265.21 41.5t050.5 | 4/26/2016 - 8.06 3,300.89 -
"5 10/4/2016 - 7.66 3,301.29 -
§ MW-5C Valley Fill | 674279.57 | 541728.80 | 3,306.55 3,309.28 3,247.30 |59.25to0 68.75| 4/26/2016 - 8.25 3,301.03 -
o 10/4/2016 -- 7.86 3,301.42 --
MW-6A Shallow | 674427.07 | 539833.47 | 3,310.40 3,313.46 Unknown Unknown 4/26/2016 - 11.88 3,301.58 -
10/4/2016 - 11.69 3,301.77 -
MW-6B Valley Fill | 674418.57 | 539834.04 | 3,310.09 3,313.35 3,270.59 39.5t0 49 4/26/2016 - 11.79 3,301.56 -
10/4/2016 - 11.55 3,301.80 -
MW-7A Shallow 674447.64 | 542716.01 3,306.04 3,309.24 Unknown Unknown 4/26/2016 - 7.34 3,301.90 -
10/4/2016 - 6.87 3,302.37 -
MW-7B Valley Fill | 674455.63 | 542715.61 3,306.05 3,307.87 3,266.55 39.5t0 49 4/26/2016 - 8.59 3,299.28 -
10/4/2016 - 8.15 3,299.72 -
MW-10 Shallow | 672121.15 | 541540.05 | 3,304.14 3,304.76 3,304.14 0to 19.4 4/26/2016 - 4.81 3,299.95 -
10/4/2016 - 4.48 3,300.28 -
MW-11A Shallow | 677317.73 | 543675.36 | 3,308.42 3,310.76 3,302.92 5.5t0 20 4/26/2016 - 9.49 3,301.27 -
10/4/2016 - 8.75 3,302.01 -
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Table 1 - Well Information and Gauging Data
2016 Annual Groundwater Report
HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Land Top of Corrected
Water- Surface TOC Screen Screen Depthto | Depthto |Groundwater| PpPSH
Bearing Elevation | Elevation | Elevation Interval Date PSH Water Elevation ® |Thickness

Area Well ID Zone " Northing Easting (ft amsl) (ft amsl) (ft amsl) (ft bgs) Measured | (ft btoc) (ft btoc) (ft amsl) (ft)
MW-11B | Valley Fill | 677305.72 | 543685.50 | 3,308.34 3,310.76 3,272.84 35.5t0 45 4/26/2016 - 9.45 3,301.31 -
10/4/2016 - 8.78 3,301.98 -

MW-12 Shallow | 676952.63 | 541505.50 [ 3,310.37 3,312.73 3,303.87 6.5t0 16 4/26/2016 - 10.66 3,302.07 -
10/4/2016 - 10.26 3,302.47 -

MW-13 Shallow | 674951.80 | 539762.62 | 3,311.95 3,314.24 3,302.45 9.5t0 19 4/26/2016 - 12.11 3,302.13 -
10/4/2016 - 11.69 3,302.55 -

MW-14 Shallow 676122.48 | 543280.49 3,309.44 3,311.84 3,303.94 551020 4/26/2016 -- 11.71 3,300.13 --
10/4/2016 - 11.36 3,300.48 -

MW-15 Shallow | 674731.39 | 539003.75 [ 3,310.97 3,313.72 3,301.97 9to 19 4/26/2016 - 11.57 3,302.15 -
10/4/2016 - 11.24 3,302.48 -

MW-18A Shallow | 672548.16 | 543447.78 | 3,306.33 3,308.58 3,296.33 10 to 20 4/26/2016 - 10.03 3,298.55 -
10/4/2016 - 9.62 3,298.96 -

MW-18B Valley Fill | 672557.96 | 543458.22 3,306.23 3,308.74 3,269.23 37 to 47 4/26/2016 - 10.01 3,298.73 -
10/4/2016 - 9.61 3,299.13 -

MW-18T Valley Fill | 672559.79 | 543449.75 3,306.30 3,308.55 3,269.30 37 to 47 4/26/2016 -- 9.80 3,298.75 --

§ 10/4/2016 - 9.40 3,299.15 -
S MW-22A Shallow | 672866.82 | 541801.63 | 3,305.24 3,307.62 3,299.74 55t020.5 | 4/26/2016 - 7.38 3,300.24 -
S 10/4/2016 - 7.06 3,300.56 -
® MW-22B | Valley Fill | 672866.58 | 541786.97 | 3,305.08 3,307.63 3,262.78 42.3 t0 52 4/26/2016 - 7.26 3,300.37 -
% 10/4/2016 - 6.95 3,300.68 -
o MW-24 Shallow | 676498.23 | 544101.56 | 3,310.33 3,312.85 3,295.33 15to 20 4/26/2016 - 12.28 3,300.57 -
10/4/2016 -- 11.88 3,300.97 --

MW-69 Shallow | 675962.29 | 540401.29 [ 3,311.40 3,313.86 3,306.40 5t0 20 4/26/2016 - 11.39 3,302.47 -
10/4/2016 - 10.93 3,302.93 -

MW-70 Shallow | 670892.66 | 542787.60 | 3,303.84 3,306.30 3,298.84 51020 4/26/2016 - 7.71 3,298.59 -
10/4/2016 - 7.31 3,298.99 -

MW-72 Shallow | 676691.27 | 542662.31 | 3,306.40 3,308.45 3,304.40 2to 12 4/26/2016 - 7.09 3,301.36 -
10/4/2016 - 6.59 3,301.86 -

MW-73 Shallow 675910.20 | 542130.56 3,308.02 3,310.18 3,306.02 2t0 17 4/26/2016 -- 9.20 3,300.98 --
10/4/2016 - 8.57 3,301.61 -

MW-74 Shallow | 675059.14 | 541546.30 | 3,307.78 3,310.03 3,305.78 2t0 17 4/26/2016 - 8.64 3,301.39 -
10/4/2016 - 8.17 3,301.86 -

MW-75 Shallow | 674622.31 | 541132.78 | 3,307.80 3,310.21 3,304.80 3to 18 4/26/2016 - 8.81 3,301.40 -
10/4/2016 - 8.43 3,301.78 -

MW-76 Shallow | 674482.47 | 541053.83 | 3,309.70 3,311.84 3,306.70 3t0 18 4/26/2016 - 10.39 3,301.45 -
10/4/2016 - 10.04 3,301.80 -
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Table 1 - Well Information and Gauging Data
2016 Annual Groundwater Report
HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Land Top of Corrected
Water- Surface TOC Screen Screen Depthto | Depthto |Groundwater| PpPSH
Bearing Elevation | Elevation | Elevation Interval Date PSH Water Elevation ® |Thickness
Area Well ID Zone " Northing Easting (ft amsl) (ft amsl) (ft amsl) (ft bgs) Measured | (ft btoc) (ft btoc) (ft amsl) (ft)
MW-77 Shallow | 674529.89 | 541104.86 | 3,307.97 3,310.07 3,304.97 3t0 18 4/26/2016 - 8.62 3,301.45 -
10/4/2016 - 8.22 3,301.85 -
MW-78 Shallow | 674529.23 | 541073.45 [ 3,307.94 3,310.14 3,305.94 2t0 17 4/26/2016 - 8.68 3,301.46 -
10/4/2016 - 6.78 3,303.36 -
MW-79 Shallow | 675349.67 | 540906.08 | 3,309.08 3,311.43 3,307.08 2t0 17 4/26/2016 - 9.68 3,301.75 -
10/4/2016 - 9.20 3,302.23 -
MW-80 Shallow 675371.74 | 540646.46 3,310.27 3,310.79 3,308.27 2t0 17 4/26/2016 -- 8.65 3,302.14 --
10/4/2016 - 8.28 3,302.51 -
MW-81 Shallow | 675252.80 | 540544.47 | 3,310.19 3,312.34 3,308.19 2t0 17 4/26/2016 - 10.46 3,301.88 -
10/4/2016 - 10.10 3,302.24 -
MW-82 Shallow | 675035.42 | 540806.88 | 3,308.64 3,310.75 3,306.64 2t0 17 4/26/2016 - 9.10 3,301.65 -
10/4/2016 - 8.68 3,302.07 -
MW-83 Shallow | 674524.97 | 540832.80 | 3,307.93 3,310.19 3,305.93 2t0 17 4/26/2016 - 8.67 3,301.52 -
10/4/2016 - 8.16 3,302.03 -
MW-84 Shallow 674798.43 | 540109.13 3,309.83 3,311.59 3,307.83 2t0 17 4/26/2016 -- 8.81 3,302.78 --
§ 10/4/2016 - 7.42 3,304.17 -
S MW-85 Shallow | 674566.12 | 539805.49 | 3,308.99 3,311.09 3,305.99 3t0 18 4/26/2016 9.44 9.98 3,301.54 0.54
S 10/4/2016 9.20 9.65 3,301.80 0.45
® MW-86 Shallow | 674645.96 | 539671.17 | 3,308.98 3,311.06 3,306.98 2t0 17 4/26/2016 9.30 9.34 3,301.75 0.04
% 10/4/2016 8.89 8.96 3,302.16 0.07
o Mw-87 Shallow | 673379.98 | 543280.45 | 3,305.42 3,307.64 3,303.42 2t0 17 4/26/2016 - 8.27 3,299.37 -
10/4/2016 -- 7.70 3,299.94 --
MW-88 Shallow | 672899.14 | 540832.09 | 3,306.43 3,308.68 3,303.43 3t0 18 4/26/2016 - 8.06 3,300.62 -
10/4/2016 - 7.77 3,300.91 -
MW-120 Shallow | 674678.95 | 539555.77 | 3,310.66 3,313.55 3,300.66 10to 25 4/26/2016 - 11.67 3,301.88 -
10/4/2016 - 11.65 3,301.90 -
MW-121 Shallow | 674851.38 | 539923.70 | 3,311.77 3,314.68 3,301.77 10to 25 4/26/2016 - 12.43 3,302.25 -
10/4/2016 - 11.67 3,303.01 -
MW-122 Shallow 675231.06 | 540401.60 3,308.78 3,311.69 3,298.78 10 to 20 4/26/2016 -- 10.13 3,301.56 --
10/4/2016 - 9.80 3,301.89 -
MW-123 Shallow | 671352.15 | 541523.94 [ 3,302.78 3,303.98 3,292.78 10to 25 4/26/2016 - 5.16 3,298.82 -
10/4/2016 - 4.90 3,299.08 -
MW-124 Shallow | 669844.77 | 542735.51 [ 3,302.99 3,305.84 3,297.99 51020 4/26/2016 - 8.25 3,297.59 -
10/4/2016 - 7.81 3,298.03 -
OCD-1R Shallow 676741.31 | 541568.00 3,310.69 3,314.27 Unknown Unknown 4/26/2016 - 12.27 3,302.00 -
10/4/2016 - 11.68 3,302.59 -
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Table 1 - Well Information and Gauging Data
2016 Annual Groundwater Report
HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Land Top of Corrected
Water- Surface TOC Screen Screen Depthto | Depthto |Groundwater| PpPSH
Bearing Elevation | Elevation | Elevation Interval Date PSH Water Elevation ® |Thickness
Area Well ID Zone " Northing Easting (ft amsl) (ft amsl) (ft amsl) (ft bgs) Measured | (ft btoc) (ft btoc) (ft amsl) (ft)
OCD-2A Shallow | 677036.12 | 542157.14 [ 3,310.83 3,314.16 3,302.33 8.5t023.5 | 4/26/2016 - 12.28 3,301.88 -
10/4/2016 - 11.75 3,302.41 -
OCD-2B | ValleyFill | 677034.65 | 542167.57 | 3,310.66 3,313.07 3,272.16 38.5t048 4/26/2016 - 11.11 3,301.96 -
10/4/2016 - 10.48 3,302.59 -
OCD-3 Shallow | 677516.31 | 543024.47 | 3,310.89 3,314.43 3,304.39 6.5t021.5 | 4/26/2016 - 12.78 3,301.65 -
10/4/2016 - 12.27 3,302.16 -
OCD-4 Shallow 678099.52 | 543893.55 3,310.31 3,313.68 3,303.81 6.5t021.5 4/26/2016 -- 12.03 3,301.65 --
10/4/2016 - 11.48 3,302.20 -
§ OCD-5 Shallow | 677081.54 | 544295.35 | 3,308.76 3,311.27 Unknown Unknown 4/26/2016 - 10.19 3,301.08 -
S 10/4/2016 - 9.65 3,301.62 -
S OCD-6 Shallow | 676538.82 | 543540.03 [ 3,308.11 3,311.40 3,300.11 81023 4/26/2016 - 10.78 3,300.62 -
® 10/4/2016 - 10.53 3,300.87 -
§ OCD-7AR Shallow | 676169.74 | 543071.88 | 3,308.86 3,310.03 3,303.36 55t019.5 | 4/26/2016 - 9.67 3,300.36 -
o 10/4/2016 - 9.33 3,300.70 -
OCD-7B Valley Fill | 676157.36 | 543081.99 3,307.57 3,310.26 3,264.07 43.5t052.5 | 4/26/2016 -- 9.44 3,300.82 --
10/4/2016 - 9.11 3,301.15 -
OCD-7C | ValleyFill | 676155.95 | 543069.21 | 3,307.74 3,310.10 3,247.49 [60.25t069.75( 4/26/2016 - 8.75 3,301.35 -
10/4/2016 - 8.29 3,301.81 -
OCD-8A Shallow | 674976.41 | 543376.95 | 3,306.43 3,308.72 3,303.43 3t0 18 4/26/2016 - 8.37 3,300.35 -
10/4/2016 - 7.94 3,300.78 -
OCD-8B | ValleyFill | 674992.24 | 543375.06 | 3,306.11 3,309.19 3,262.61 43.5t053 4/26/2016 - 8.53 3,300.66 -
10/4/2016 -- 8.10 3,301.09 --
KWB-1A Shallow | 672969.12 | 526181.36 | 3,351.25 3,353.46 3,333.25 18 to 32 4/26/2016 - 12.95 3,340.51 -
10/4/2016 - 10.71 3,342.75 -
KWB-1B Shallow | 672968.90 | 526191.02 [ 3,351.14 3,352.83 3,333.14 18 to 32 4/26/2016 - 14.61 3,338.22 -
> 10/4/2016 - 12.33 3,340.50 -
2 KWB-1C | Valley Fill | 672968.22 | 526202.95 | 3,351.18 3,351.38 3,320.68 30.5t049.5 | 4/26/2016 - 15.21 3,336.17 -
E 10/4/2016 - 12.95 3,338.43 -
5 KWB-7 Shallow 671266.72 | 529055.47 3,343.00 3,346.16 3,325.00 18 to 32 4/26/2016 20.84 20.85 3,325.32 0.01
g 10/4/2016 16.59 16.60 3,329.57 0.01
g KWB-8 Shallow | 671000.57 | 527874.87 | 3,347.90 3,350.41 3,332.90 15to0 34 4/26/2016 21.36 22.47 3,328.83 1.11
° 10/4/2016 - 16.00 3,334.41 -
- KWB-10R Shallow | 671756.34 | 526206.06 | 3,351.23 3,350.97 3,342.23 9to 29 4/26/2016 - 15.54 3,335.43 -
10/4/2016 13.95 13.96 3,337.02 0.01
KWB-11A Shallow | 670643.67 | 529043.46 | 3,346.13 3,348.72 3,316.13 30t039.5 4/26/2016 - 21.17 3,327.55 -
10/4/2016 - 15.65 3,333.07 -
Table 1 - Well Information and Gauging Data 40f 12



Table 1 - Well Information and Gauging Data
2016 Annual Groundwater Report
HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Land Top of Corrected
Water- Surface TOC Screen Screen Depthto | Depthto |Groundwater| PpPSH
Bearing Elevation | Elevation | Elevation Interval Date PSH Water Elevation ® |Thickness

Area Well ID Zone " Northing Easting (ft amsl) (ft amsl) (ft amsl) (ft bgs) Measured | (ft btoc) (ft btoc) (ft amsl) (ft)
KWB-11B | Valley Fill | 670653.84 | 529044.06 | 3,345.91 3,348.03 3,295.91 50 to 69.5 4/26/2016 - 21.81 3,326.22 -
10/4/2016 - 16.30 3,331.73 -
KWB-12A Shallow | 669074.44 | 527590.88 | 3,352.01 3,351.81 3,336.51 15.5t024.5 | 4/26/2016 - 20.94 3,330.87 -
10/4/2016 - 15.35 3,336.46 -
KWB-12B | Valley Fill | 669064.18 | 527590.12 | 3,351.84 3,351.63 3,326.34 | 25.5t039.5 | 4/26/2016 - 20.80 3,330.83 -
10/4/2016 - 15.20 3,336.43 -
KWB-P4 Shallow 670970.10 | 537416.92 3,305.76 3,305.39 Unknown unknown 4/26/2016 -- 3.98 3,301.41 --
MW-57 Shallow | 669935.59 | 527579.02 | 3,350.95 3,350.91 3,340.95 10 to 30 4/26/2016 - 18.82 3,332.09 -
10/4/2016 - 12.68 3,338.23 -
MW-58 Shallow | 670207.27 | 525197.99 | 3,362.56 3,362.22 3,349.56 13t0 28 4/26/2016 - 20.35 3,341.87 -
10/4/2016 - 17.67 3,344.55 -
MW-111 Shallow | 670494.22 | 525254.30 | 3,362.52 3,365.51 3,337.52 25 to 40 4/26/2016 - 23.60 3,341.91 -
10/4/2016 - 21.51 3,344.00 -

MW-112 Shallow 670890.64 | 526198.73 3,355.38 3,358.38 3,330.38 2510 35 4/26/2016 20.62 20.65 3,337.75 0.03

g‘ 10/4/2016 18.10 18.14 3,340.27 0.04
l% MW-113 Shallow | 670693.80 | 527483.95 [ 3,350.06 3,352.93 3,330.06 20to 35 4/26/2016 - 23.20 3,329.73 -
4 10/4/2016 - 17.58 3,335.35 -
E MW-125 Shallow | 673288.01 | 524663.00 [ 3,355.60 3,358.81 3,340.60 15t0 25 4/26/2016 - 8.95 3,349.86 -
§ 10/4/2016 - 6.86 3,351.95 -
el MW-126A Shallow | 672845.69 | 525458.24 | 3,353.60 3,356.60 3,334.60 1910 34 4/26/2016 - 13.71 3,342.89 -
i 10/412016 - .10 3,345.50 -
MW-126B | Valley Fill | 672843.26 | 525464.41 3,353.60 3,356.67 3,313.60 40 to 50 4/26/2016 -- 13.66 3,343.01 --
10/4/2016 - 11.01 3,345.66 -
MW-127 Shallow | 672184.21 | 525464.20 | 3,355.50 3,358.39 3,335.50 20 to 50 4/26/2016 - 17.84 3,340.55 -
10/4/2016 - 16.50 3,341.89 -
MW-128 Shallow | 671846.09 | 524917.06 | 3,358.80 3,358.77 3,343.80 150 35 4/26/2016 - 12.92 3,345.85 -
10/4/2016 - 11.62 3,347.15 -

MW-129 Shallow | 671185.08 | 524876.72 | 3,361.60 3,364.38 3,341.60 20 to 50 4/26/2016 20.75 20.76 3,343.63 0.01
10/4/2016 -- 19.18 3,345.20 --
MW-130 Shallow | 670331.35 | 524029.44 [ 3,370.20 3,369.86 3,340.20 30to 45 4/26/2016 - 19.04 3,350.82 -
10/4/2016 - 17.18 3,352.68 -
MW-131 Shallow | 671104.83 | 525228.77 | 3,360.40 3,363.49 3,340.40 20 to 50 4/26/2016 - 22.19 3,341.30 -
10/4/2016 - 20.52 3,342.97 -

MW-132 Shallow | 670346.80 | 526629.79 | 3,354.30 3,357.12 3,339.30 15 to 40 4/26/2016 19.25 19.62 3,337.80 0.37

10/4/2016 16.09 16.60 3,340.93 0.51
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Table 1 - Well Information and Gauging Data
2016 Annual Groundwater Report
HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Land Top of Corrected
Water- Surface TOC Screen Screen Depthto | Depthto |Groundwater| PpPSH
Bearing Elevation | Elevation | Elevation Interval Date PSH Water Elevation ® |Thickness
Area Well ID Zone " Northing Easting (ft amsl) (ft amsl) (ft amsl) (ft bgs) Measured | (ft btoc) (ft btoc) (ft amsl) (ft)
MW-133 Shallow | 672005.89 | 527446.73 | 3,343.40 3,349.45 3,328.40 150 35 4/26/2016 16.75 17.06 3,332.64 0.31
10/4/2016 15.68 15.96 3,333.71 0.28
MW-134 Shallow | 673271.80 | 527263.99 | 3,343.10 3,346.23 3,323.10 20 to 30 4/26/2016 - 14.32 3,331.91 -
10/4/2016 - 13.66 3,332.57 -
MW-135 Shallow | 671758.72 | 530211.23 | 3,338.00 3,337.65 3,303.00 35to0 65 4/26/2016 - 27.34 3,310.31 -
10/4/2016 - 25.96 3,311.69 -
> RW-12R Shallow 670542.50 | 527519.20 3,350.58 3,351.54 3,335.58 15t0 35 4/26/2016 -- 23.38 3,328.16 --
2 10/4/2016 17.15 17.18 3,334.38 0.03
E RW-13R Shallow | 671049.37 | 527506.74 | 3,349.60 3,351.54 3,334.60 15to 35 4/26/2016 - 21.62 3,329.92 -
5 10/4/2016 16.44 16.98 3,334.99 0.54
‘g RW-14R Shallow | 671592.73 | 527504.45 | 3,347.39 3,349.37 3,332.39 150 35 4/26/2016 17.98 18.12 3,331.36 0.14
g 10/4/2016 16.48 16.59 3,332.87 0.11
© RW-18A Shallow 673750.19 | 526188.64 3,349.04 3,350.84 Unknown Unknown 4/26/2016 - 11.36 3,339.48 -
v 10/4/2016 - 8.25 3,342.59 -
RW-20A Shallow 671032.06 | 527790.95 3,347.75 3,348.44 Unknown Unknown 4/26/2016 19.68 20.08 3,328.68 0.40
10/4/2016 17.58 17.67 3,330.84 0.09
RW-20B Shallow | 671032.06 | 527790.95 | 3,347.75 3,348.44 Unknown Unknown 4/26/2016 19.69 20.04 3,328.68 0.35
10/4/2016 17.60 17.72 3,330.82 0.12
RW-22 Shallow | 671009.70 | 527889.44 | 3,347.17 3,349.21 3,335.67 11.5t0 39 4/26/2016 21.60 21.63 3,327.60 0.03
10/4/2016 - 20.17 3,329.04 -
MWwW-23 Shallow | 672851.25 | 522821.05 | 3,365.09 3,368.38 3,350.09 15to 20 4/26/2016 - 10.68 3,357.70 -
10/4/2016 -- 10.30 3,358.08 --
MW-29 Shallow | 673481.15 | 523544.65 | 3,359.79 3,360.64 3,350.04 | 9.75t019.25 | 4/26/2016 - 8.01 3,352.63 -
10/4/2016 - 7.53 3,353.11 -
MW-30 Shallow | 674124.92 | 523550.16 | 3,359.14 3,361.98 Unknown Unknown 4/26/2016 - 8.15 3,353.83 -
> 10/4/2016 - 8.06 3,353.92 -
I MW-39 Shallow | 673039.50 | 523422.93 | 3,357.94 3,358.79 3,343.94 14 to 24 4/26/2016 - 6.08 3,352.71 -
@ 10/4/2016 - 5.28 3,353.51 -
§ MW-40 Shallow 673161.12 | 523489.02 3,356.56 3,356.93 Unknown Unknown 4/26/2016 -- 418 3,352.75 --
§ 10/4/2016 - 3.32 3,353.61 -
MW-41 Shallow | 673379.87 | 523374.64 | 3,356.38 3,356.58 3,342.38 14 to 19 4/26/2016 - 4.04 3,352.54 -
10/4/2016 - 3.40 3,353.18 -
MW-42 Shallow | 673480.27 | 523263.53 | 3,355.64 3,358.44 Unknown Unknown 4/26/2016 - 717 3,351.27 -
10/4/2016 - 6.49 3,351.95 -
MW-43 Shallow | 673115.86 | 522950.40 | 3,363.38 3,365.49 3,347.88 15.5t020.5 | 4/26/2016 - 7.54 3,357.95 -
10/4/2016 - 6.93 3,358.56 -
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Table 1 - Well Information and Gauging Data
2016 Annual Groundwater Report
HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Land Top of Corrected
Water- Surface TOC Screen Screen Depthto | Depthto |Groundwater| PpPSH
Bearing Elevation | Elevation | Elevation Interval Date PSH Water Elevation ® |Thickness

Area Well ID Zone " Northing Easting (ft amsl) (ft amsl) (ft amsl) (ft bgs) Measured | (ft btoc) (ft btoc) (ft amsl) (ft)
MW-59 Shallow | 672814.66 | 523854.12 [ 3,359.44 3,362.43 3,344.44 15 to 30 4/26/2016 - 6.84 3,355.59 -
10/4/2016 - 6.06 3,356.37 -
MW-60 Shallow | 672849.58 | 524143.12 [ 3,359.26 3,361.98 3,344.26 15 to 30 4/26/2016 - 8.17 3,353.81 -
10/4/2016 - 7.39 3,354.59 -
MW-61 Shallow | 672453.76 | 522578.38 | 3,369.45 3,369.47 3,355.45 14 to 29 4/26/2016 - 9.21 3,360.26 -
10/4/2016 - 7.88 3,361.59 -
MW-62 Shallow 672650.76 | 522696.50 3,368.35 3,368.81 3,354.35 14 to 29 4/26/2016 -- 10.85 3,357.96 --
10/4/2016 - 10.65 3,358.16 -
MW-67 Shallow | 673224.88 | 522342.43 | 3,365.59 3,365.45 3,353.59 12to 27 4/26/2016 - 9.35 3,356.10 -
10/4/2016 - 8.49 3,356.96 -
MW-90 Shallow | 672909.28 | 521960.18 | 3,367.13 3,369.42 3,362.13 51020 4/26/2016 - 10.89 3,358.53 -
10/4/2016 - 9.24 3,360.18 -
MW-91 Shallow 672945.86 | 522167.26 3,365.72 3,367.73 3,358.72 7to0 22 4/26/2016 - 10.11 3,357.62 -
10/4/2016 - 8.86 3,358.87 -
MW-92 Shallow 672766.10 | 522167.26 3,366.75 3,368.72 3,361.75 5t0 20 4/26/2016 -- 10.67 3,358.05 --

> 10/4/2016 9.53 9.54 3,359.19 0.01
o MW-93 Shallow | 672897.25 | 522446.83 | 3,364.22 3,363.79 3,359.22 51020 4/26/2016 - 6.50 3,357.29 -
k) 10/4/2016 - 6.03 3,357.76 -
% MW-94 Shallow | 673510.54 | 522336.27 | 3,365.82 3,367.97 3,360.82 51020 4/26/2016 - 12.37 3,355.60 -
§ 10/4/2016 - 10.95 3,357.02 -
MW-95 Shallow | 673084.72 | 522308.89 | 3,366.48 3,368.70 3,359.48 7to0 22 4/26/2016 - 11.90 3,356.80 -
10/4/2016 -- 10.91 3,357.79 --
MW-96 Shallow | 673143.60 | 521917.50 | 3,366.83 3,368.92 3,359.83 71022 4/26/2016 - 10.99 3,357.93 -
10/4/2016 - 8.76 3,360.16 -

MW-97 Shallow | 672660.45 | 522295.96 | 3,366.38 3,365.92 3,358.38 81023 4/26/2016 8.36 8.44 3,357.54 0.08

10/4/2016 7.98 8.03 3,357.93 0.05
MW-98 Shallow | 672517.05 | 523220.39 | 3,358.96 3,361.36 3,345.96 13t0 23 4/26/2016 - 7.31 3,354.05 -
10/4/2016 - 6.53 3,354.83 -
MW-137 Shallow 672923.48 | 522924.27 3,363.15 3,364.83 3,353.15 10 to 30 4/26/2016 -- 5.59 3,359.24 --
10/4/2016 - 5.10 3,359.73 -
MW-138 Shallow | 672876.52 | 523041.05 | 3,364.73 3,363.24 3,354.73 10to 25 4/26/2016 - 7.19 3,356.05 -
10/4/2016 - 6.75 3,356.49 -
RW-1R Shallow | 672825.27 | 522204.68 | 3,365.29 3,367.03 Unknown Unknown 4/26/2016 - 9.61 3,357.42 -
10/4/2016 - 8.49 3,358.54 -
RW-2R Shallow 672781.86 | 522337.29 3,368.17 3,368.17 Unknown Unknown 4/26/2016 - 10.76 3,357.41 -
10/4/2016 - 10.38 3,357.79 -
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Table 1 - Well Information and Gauging Data
2016 Annual Groundwater Report
HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Land Top of Corrected
Water- Surface TOC Screen Screen Depthto | Depthto |Groundwater| PpPSH
Bearing Elevation | Elevation | Elevation Interval Date PSH Water Elevation ® |Thickness

Area Well ID Zone " Northing Easting (ft amsl) (ft amsl) (ft amsl) (ft bgs) Measured | (ft btoc) (ft btoc) (ft amsl) (ft)
RW-7R Shallow | 673579.35 | 522098.94 | 3,365.03 3,367.09 Unknown Unknown 4/26/2016 - 15.61 3,351.48 -
10/4/2016 - 13.42 3,353.67 -

RW-8 Shallow | 673266.20 | 522321.21 | 3,364.89 3,368.10 Unknown Unknown 4/26/2016 16.22 16.48 3,351.83 0.26

> 10/4/2016 19.02 19.10 3,349.06 0.08
@ RW-9 Shallow | 673423.49 | 523371.16 | 3,356.30 3,359.51 Unknown Unknown 4/26/2016 - 7.02 3,352.49 -
@ 10/4/2016 - 6.39 3,353.12 -
% RW-10 Shallow 673076.17 | 523469.29 3,356.12 3,360.61 Unknown Unknown 4/26/2016 -- 7.91 3,352.70 --
§ 10/4/2016 - 7.09 3,353.52 -
RW-16B Shallow | 673876.71 | 523156.09 | 3,357.20 3,360.97 Unknown Unknown 4/26/2016 - 9.90 3,351.07 -
10/4/2016 - 9.38 3,351.59 -
RW-17A Shallow | 673978.33 | 522723.59 | 3,362.76 3,364.72 Unknown Unknown 4/26/2016 - 9.34 3,355.38 -
10/4/2016 - 8.25 3,356.47 -
1 MW-117 Shallow | 674301.52 | 522979.73 | 3,360.07 3,363.01 3,350.07 10to 25 4/26/2016 - 9.25 3,353.76 -
'% 10/4/2016 - 8.25 3,354.76 -
g % MW-118 Shallow 674819.18 | 523375.94 3,359.62 3,361.95 3,349.62 10to 25 4/26/2016 -- 10.40 3,351.55 --
[far 10/4/2016 - 10.21 3,351.74 -
"g MW-119 Shallow | 674860.11 | 524575.80 | 3,353.83 3,356.11 3,343.83 10to 25 4/26/2016 - 9.91 3,346.20 -
Z 10/4/2016 - 9.80 3,346.31 -
MW-18 Shallow | 674172.45 | 522318.86 | 3,363.06 3,365.42 3,348.06 15t0 19 4/26/2016 - 9.98 3,355.44 -
10/4/2016 - 8.12 3,357.30 -
MW-19 Shallow | 673597.29 | 521670.75 | 3,366.00 3,368.00 3,361.00 5t019.5 4/26/2016 - 10.58 3,357.42 -
10/4/2016 -- 7.52 3,360.48 --
MW-45 Shallow | 674247.07 | 523663.75 | 3,351.32 3,351.51 3,340.82 10.5t0 15.5 | 4/26/2016 - 4.67 3,346.84 -
10/4/2016 - 3.83 3,347.68 -
MW-53 Shallow | 673626.07 | 521459.12 [ 3,368.86 3,368.73 3,355.06 13.81023.8 | 4/26/2016 - 10.72 3,358.01 -
10/4/2016 - 7.81 3,360.92 -
o MW-54A Shallow | 674138.65 | 522110.51 | 3,363.55 3,366.49 3,350.85 12.7t0 27.7 | 4/26/2016 - 10.87 3,355.62 -
z 10/4/2016 - 8.83 3,357.66 -
MW-54B Valley Fill | 674148.44 | 522118.80 3,363.47 3,366.47 3,329.67 33.81t043.8 | 4/26/2016 -- 10.87 3,355.60 --
10/4/2016 - 8.78 3,357.69 -
MW-55 Shallow | 674091.95 | 522766.46 | 3,361.90 3,364.77 3,348.20 13.71023.7 | 4/26/2016 - 10.00 3,354.77 -
10/4/2016 - 8.76 3,356.01 -
MW-56 Shallow | 674160.38 | 523450.14 | 3,354.84 3,357.44 3,341.44 13.41023.4 | 4/26/2016 - 9.39 3,348.05 -
10/4/2016 - 9.56 3,347.88 -
MW-108 Shallow | 673659.33 | 521910.16 | 3,366.25 3,369.11 3,357.25 9to 24 4/26/2016 - 13.18 3,355.93 -
10/4/2016 - 10.54 3,358.57 -

Table 1 - Well Information and Gauging Data 8 of 12



Table 1 - Well Information and Gauging Data
2016 Annual Groundwater Report
HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Land Top of Corrected
Water- Surface TOC Screen Screen Depthto | Depthto |Groundwater| PpPSH
Bearing Elevation | Elevation | Elevation Interval Date PSH Water Elevation ® |Thickness

Area Well ID Zone " Northing Easting (ft amsl) (ft amsl) (ft amsl) (ft bgs) Measured | (ft btoc) (ft btoc) (ft amsl) (ft)
NCL-31 Shallow | 673629.51 | 521669.01 [ 3,366.21 3,367.54 3,353.21 13t0 18 4/26/2016 - 10.21 3,357.33 -
10/4/2016 - 712 3,360.42 -
NCL-32 Shallow | 673984.83 | 521808.14 | 3,364.96 3,364.91 3,347.96 17 to 22 4/26/2016 - 8.74 3,356.17 -
10/4/2016 - 6.39 3,358.52 -
NCL-33 Shallow | 673967.20 | 522245.18 | 3,364.26 3,363.97 3,351.26 13t0 18 4/26/2016 - 8.46 3,355.51 -
) 10/4/2016 - 6.37 3,357.60 -
=z NCL-34A Shallow 673885.52 | 522235.08 3,364.82 3,365.49 3,348.82 16 to 21 4/26/2016 -- 10.46 3,355.03 --
10/4/2016 - 8.36 3,357.13 -
NCL-44 Shallow | 673986.41 | 522062.11 [ 3,364.01 3,364.45 Unknown Unknown 4/26/2016 - 8.64 3,355.81 -
10/4/2016 - 6.39 3,358.06 -
NCL-49 Shallow | 674099.16 | 521648.40 | 3,368.26 3,371.13 3,351.46 16.8t0 17.8 | 4/26/2016 - 14.86 3,356.27 -
10/4/2016 - 12.13 3,359.00 -
KWB-2R Shallow 670207.24 | 524897.59 3,364.56 3,364.32 Unknown Unknown 4/26/2016 - 21.35 3,342.97 -
10/4/2016 - 18.85 3,345.47 -

KWB-4 Shallow 670616.38 | 524572.44 3,368.36 3,370.25 3,348.36 20to 39 4/26/2016 22.89 23.03 3,347.33 0.14

10/4/2016 20.98 21.53 3,349.16 0.55
KWB-5 Shallow | 670729.55 | 525244.51 [ 3,362.60 3,364.72 3,337.90 | 24.7t038.7 | 4/26/2016 - 22.44 3,342.28 -
10/4/2016 - 20.59 3,344.13 -
KWB-6 Shallow | 670449.36 | 526158.70 | 3,358.02 3,360.30 3,340.52 17.5t036.5 | 4/26/2016 - 21.73 3,338.57 -
10/4/2016 - 18.35 3,341.95 -
MWwW-28 Shallow | 671508.38 | 524521.56 | 3,366.79 3,370.27 3,341.79 2510 30 4/26/2016 - 20.24 3,350.03 -
> 10/4/2016 -- 18.33 3,351.94 --
o MW-48 Shallow | 670689.39 | 524080.35 | 3,363.04 3,362.97 Unknown Unknown 4/26/2016 - 16.95 3,346.02 -
E 10/4/2016 - 15.19 3,347.78 -
s MW-50 Shallow | 671502.45 | 521857.84 | 3,368.91 3,371.05 Unknown Unknown 4/26/2016 - 14.07 3,356.98 -
3 10/4/2016 - 12.51 3,358.54 -
@ MW-52 Shallow | 670165.24 | 523370.99 | 3,368.36 3,368.30 Unknown Unknown 4/26/2016 - 17.45 3,350.85 -
10/4/2016 - 15.07 3,353.23 -
MW-64 Shallow 670716.03 | 523338.61 3,365.56 3,369.52 3,350.56 15to 30 4/26/2016 -- 18.13 3,351.39 --
10/4/2016 - 16.22 3,353.30 -
MW-65 Shallow | 670949.22 | 523711.75 | 3,363.84 3,363.60 3,349.34 14.5t029.5 | 4/26/2016 - 14.14 3,349.46 -

10/4/2016 12.54 12.55 3,351.06 0.01
MW-66 Shallow | 671247.57 | 524560.06 | 3,363.66 3,363.46 3,349.06 14.61029.6 | 4/26/2016 - 14.89 3,348.57 -
10/4/2016 - 12.82 3,350.64 -
MW-99 Shallow | 671652.52 | 524579.74 | 3,365.11 3,364.51 3,353.11 12to0 27 4/26/2016 - 15.98 3,348.53 -
10/4/2016 - 14.01 3,350.50 -
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Table 1 - Well Information and Gauging Data
2016 Annual Groundwater Report
HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Land Top of Corrected
Water- Surface TOC Screen Screen Depthto | Depthto |Groundwater| PpPSH
Bearing Elevation | Elevation | Elevation Interval Date PSH Water Elevation ® |Thickness

Area Well ID Zone " Northing Easting (ft amsl) (ft amsl) (ft amsl) (ft bgs) Measured | (ft btoc) (ft btoc) (ft amsl) (ft)
MW-101 Shallow | 671628.25 | 523506.58 | 3,362.07 3,364.23 3,354.07 81023 4/26/2016 - 12.23 3,352.00 -
10/4/2016 - 10.78 3,353.45 -
MW-102 Shallow | 671176.70 | 522937.01 [ 3,365.51 3,367.64 3,353.51 12to0 27 4/26/2016 - 13.65 3,353.99 -
10/4/2016 - 12.50 3,355.14 -
MW-103 Shallow | 670472.55 | 522607.80 | 3,370.89 3,372.47 3,363.89 7to 22 4/26/2016 - 16.75 3,355.72 -
10/4/2016 - 15.67 3,356.80 -
MW-104 Shallow 670450.35 | 522729.44 3,369.41 3,371.43 3,366.41 3t018 4/26/2016 -- 15.90 3,355.53 --
10/4/2016 - 14.71 3,356.72 -
MW-105 Shallow | 671924.44 | 522454.93 | 3,365.20 3,364.99 3,357.20 810 18 4/26/2016 - 8.11 3,356.88 -
10/4/2016 - 6.46 3,358.53 -
MW-106 Shallow | 672207.14 | 523454.55 [ 3,359.29 3,358.98 3,359.29 Oto 11 4/26/2016 - 5.65 3,353.33 -
10/4/2016 - 5.79 3,353.19 -
> MwW-107 Shallow | 671961.38 | 524600.45 | 3,359.63 3,359.44 3,347.63 12to 22 4/26/2016 - 10.13 3,349.31 -
2 10/4/2016 - 8.95 3,350.49 -
T MW-109 Shallow 670174.25 | 523065.52 3,368.27 3,368.09 3,353.27 15t029.5 4/26/2016 -- 16.01 3,352.08 --
E 10/4/2016 - 13.50 3,354.59 -
3 MW-110 Shallow | 670174.33 | 522796.69 | 3,368.46 3,368.03 3,353.46 15t029.5 4/26/2016 - 13.68 3,354.35 -
@ 10/4/2016 - 11.93 3,356.10 -
RW-4R Shallow | 671378.27 | 523010.47 | 3,364.41 3,364.86 Unknown Unknown 4/26/2016 - 12.09 3,352.77 -
10/4/2016 - 10.88 3,353.98 -

RW-5R Shallow | 671258.01 | 523662.01 | 3,362.79 3,368.56 3,349.79 1310 33 4/26/2016 14.87 14.89 3,353.69 0.02

10/4/2016 14.60 14.68 3,353.94 0.08

RW-6 Shallow | 670969.39 | 522843.22 | 3,366.03 3,368.36 Unknown Unknown 4/26/2016 13.82 13.83 3,354.54 0.01
10/4/2016 - 12.69 3,355.67 -
RW-11-0 Shallow | 669938.15 | 527541.66 | 3,351.48 3,353.95 Unknown Unknown 4/26/2016 - 22.16 3,331.79 -
10/4/2016 - 15.70 3,338.25 -

RW-15C Shallow 670820.45 | 524123.41 3,362.65 3,361.41 Unknown Unknown 4/26/2016 14.59 14.63 3,346.81 0.04
10/4/2016 - 12.74 3,348.67 -

RW-19 Shallow 670611.43 | 524592.99 3,367.09 3,369.11 3,356.09 11 to 46 4/26/2016 23.18 23.58 3,345.85 0.40

10/4/2016 21.32 21.53 3,347.75 0.21
*g MW-114 Shallow | 673082.16 | 523818.86 | 3,358.62 3,361.68 3,338.62 20to 35 4/26/2016 - 4.92 3,356.76 -
) 10/4/2016 - 3.68 3,358.00 -
DoC 2| Mw-115 Shallow | 673997.34 | 523932.93 | 3,356.48 3,359.31 3,346.48 10to 25 4/26/2016 - 5.12 3,354.19 -
g i 10/4/2016 - 3.98 3,355.33 -
‘g MW-116 Shallow | 673966.06 | 525339.63 | 3,350.99 3,353.77 3,340.99 10to 25 4/26/2016 - 8.95 3,344.82 -
(%] 10/4/2016 - 2.88 3,350.89 -
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Table 1 - Well Information and Gauging Data
2016 Annual Groundwater Report
HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Land Top of Corrected
Water- Surface TOC Screen Screen Depthto | Depthto |Groundwater| PpPSH
Bearing Elevation | Elevation | Elevation Interval Date PSH Water Elevation ® |Thickness
Area Well ID Zone " Northing Easting (ft amsl) (ft amsl) (ft amsl) (ft bgs) Measured | (ft btoc) (ft btoc) (ft amsl) (ft)
MW-49 Shallow | 672051.80 | 523610.79 | 3,359.69 3,359.77 Unknown Unknown 4/26/2016 - 7.93 3,351.84 -
10/4/2016 - 6.75 3,353.02 -
TEL-1 Shallow | 672966.33 | 523412.82 | 3,356.79 3,358.23 3,343.79 13to 23 4/26/2016 - 5.68 3,352.55 -
10/4/2016 - 4.74 3,353.49 -
o TEL-2 Shallow | 672885.90 | 523419.29 | 3,356.80 3,359.12 3,343.80 13t0 23 4/26/2016 - 6.45 3,352.67 -
= 10/4/2016 - 5.63 3,353.49 -
TEL-3 Shallow 672796.06 | 523459.33 3,356.43 3,358.33 3,343.43 131023 4/26/2016 -- 5.73 3,352.60 --
10/4/2016 - 4.89 3,353.44 -
TEL-4 Shallow | 672715.99 | 523181.18 | 3,358.21 3,360.24 3,345.21 13to 23 4/26/2016 - 6.80 3,353.44 -
10/4/2016 - 6.14 3,354.10 -
MW-8 Shallow | 673215.93 | 529055.18 | 3,334.81 3,336.42 Unknown Unknown 4/26/2016 - 8.43 3,327.99 -
10/4/2016 - 8.48 3,327.94 -
MW-9 Shallow | 673169.56 | 529232.03 | 3,334.50 3,336.20 Unknown Unknown 4/26/2016 - 9.12 3,327.08 -
10/4/2016 - 8.96 3,327.24 -
MW-16 Shallow 675613.35 | 534389.17 3,313.50 3,316.12 3,305.00 8.5t0 19 4/26/2016 -- 8.24 3,307.88 --
10/4/2016 - 7.13 3,308.99 -
MW-20 Shallow | 673800.56 | 527834.67 | 3,338.43 3,340.91 3,328.93 9.5t023.5 | 4/26/2016 - 10.73 3,330.18 -
10/4/2016 - 10.18 3,330.73 -
MW-21 Shallow | 673180.38 | 529150.62 | 3,334.65 3,337.31 3,327.15 7.5t022 4/26/2016 - 9.93 3,327.38 -
10/4/2016 - 9.84 3,327.47 -
MwW-25 Shallow | 675386.30 | 537955.86 | 3,310.35 3,312.29 3,294.60 |15.75t025.25( 4/26/2016 - 10.60 3,301.69 -
10/4/2016 -- 11.06 3,301.23 --
o MW-26 Shallow | 676229.18 | 535348.61 [ 3,312.08 3,314.87 3,296.83 |15.251t0 24.25| 4/26/2016 - 9.35 3,305.52 -
E 10/4/2016 - 7.05 3,307.82 -
MW-27 Shallow | 674495.64 | 532942.65 | 3,319.46 3,320.85 3,301.21 |[18.25t0 27.75| 4/26/2016 - 16.23 3,304.62 -
10/4/2016 - 14.15 3,306.70 -
MW-46R Shallow | 674223.03 | 524920.28 | 3,350.41 3,350.11 3,346.91 3.5t018.5 | 4/26/2016 - 5.28 3,344.83 -
10/4/2016 - 2.84 3,347.27 --
MW-68 Shallow 674301.02 | 531466.90 3,325.81 3,328.21 3,311.06 14.75to 24.5 | 4/26/2016 -- 16.14 3,312.07 --
10/4/2016 - 12.72 3,315.49 -
MW-71 Shallow | 673016.80 | 529560.41 [ 3,332.99 3,335.29 3,323.24 | 9.75t019.5 | 4/26/2016 - 10.77 3,324.52 -
10/4/2016 - 11.06 3,324.23 -
MW-89 Shallow | 675221.56 | 533835.00 [ 3,316.38 3,318.32 3,314.38 2to0 17 4/26/2016 - 10.40 3,307.92 -
10/4/2016 - 8.44 3,309.88 -
NP-1 Shallow | 672992.73 | 528035.04 | 3,339.69 3,342.40 3,330.19 9.5t0 19 4/26/2016 - 11.53 3,330.87 -
10/4/2016 - 13.38 3,329.02 -
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Table 1 - Well Information and Gauging Data
2016 Annual Groundwater Report
HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Land Top of Corrected
Water- Surface TOC Screen Screen Depthto | Depthto |Groundwater| PpPSH
Bearing Elevation | Elevation | Elevation Interval Date PSH Water Elevation ® |Thickness

Area Well ID Zone " Northing Easting (ft amsl) (ft amsl) (ft amsl) (ft bgs) Measured | (ft btoc) (ft btoc) (ft amsl) (ft)

NP-2 Shallow | 673571.19 | 527611.64 | 3,340.58 3,342.77 3,331.08 9.5t018.5 4/26/2016 - 13.34 3,329.43 -

10/4/2016 - 12.97 3,329.80 -

NP-3 Shallow | 673990.66 | 528019.54 | 3,340.40 3,342.93 3,330.90 9.5t018.5 4/26/2016 - 12.28 3,330.65 -

10/4/2016 - 11.43 3,331.50 -

NP-4 Shallow | 674337.35 | 528351.85 | 3,343.24 3,345.73 3,318.74 24.51t033.5 | 4/26/2016 - 18.34 3,327.39 -

% 10/4/2016 - 18.98 3,326.75 -

= NP-6 Shallow 672945.23 | 529083.91 3,336.31 3,338.05 3,327.56 | 8.75t018.75 | 4/26/2016 -- 8.72 3,329.33 --

10/4/2016 - 9.94 3,328.11 -

NP-8 Shallow | 675399.60 | 538245.49 [ 3,310.53 3,314.67 Unknown Unknown 4/26/2016 - 12.37 3,302.30 -

10/4/2016 - 11.96 3,302.71 -

NP-9 Shallow | 674767.14 | 523571.69 | 3,357.86 3,360.62 Unknown Unknown 4/26/2016 - 8.71 3,351.91 -

10/4/2016 - 9.48 3,351.14 -

S UG-1 Shallow | 672453.27 | 520746.73 | 3,373.02 3,372.94 3,365.02 8 to 23 4/26/2016 - 12.87 3,360.07 -

g UG-2 Shallow 670726.77 | 520942.36 3,380.30 3,380.41 3,365.30 15 to 30 4/26/2016 - 17.35 3,363.06 -

0] UG-3R Shallow 671992.70 | 519424.77 3,384.62 3,384.08 3,367.62 17 to 37 4/26/2016 -- 24.51 3,359.57 --

) UG-4 Shallow | 674087.85 | 520541.74 | 3,377.78 3,377.36 3,358.28 19.5t039.5 | 4/26/2016 - 18.65 3358.71 -

Notes: Definitions:

' Wells screened in the shallow water-bearing zone are typically screened at depths of ft = feet -- = not applicable

20 to 25 ft bgs. The shallow water-bearing zone varies between confined and unconfined
conditions. Wells screened in the valley fill zone are typically screened at depths ranging

between 35 and 70 ft bgs. The clay lens separating the shallow and valley fill zones is
discontinuous in some locations resulting in connectivity between the two zones.

@ \ater elevations corrected for PSH, if present, using a specific gravity of 0.8.

Table 1 - Well Information and Gauging Data

amsl = above mean sea level

bgs = below ground surface
btoc = below top of casing

PSH = phase separated hydrocarbons
unknown = screen interval not readily availble

NCL = North Colony Landfarm

RO = Reverse Osmosis

TEL = Tetra Ethyl Lead Surface Impoundment
TMD = Three Mile Ditch
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Table 2 - Well Purging and Water Quality Field Measurement Data

2016 Annual Groundwater Report

HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Temperatur | Specific
Purge e Conductivity DO pH ORP
Well Method"" Date Time (°c) (Sim) (mg/L) | (std units)| (mV) Field Observations of Purge Water ?
KWB-1A | Low Flow | 4/28/2016 12:20 20.3 0.5190 0.5 6.71 22.5 Clear
10/4/2016 13:45 20.5 0.4280 1.1 6.67 -13.2  [Clear
KWB-2R | Low Flow | 4/28/2016 17:25 234 0.3290 1.2 6.78 -193.4 |Cloudy/colorless to clear; odor
10/5/2016 14:35 22.7 0.3110 0.4 6.75 -294.8  |Clear; odor
KWB-5 Low Flow | 4/27/2016 12:20 242 0.2850 1.2 6.58 -100.2 |Clear
10/5/2016 15:20 24.8 0.2800 1.5 6.69 -135.0 |Clear
KWB-6 Low Flow | 4/28/2016 9:25 22.9 0.2430 0.7 6.73 -260.9 |Dark tint; clear; odor
10/4/2016 15:50 225 0.1982 0.6 6.55 -236.1 |Dark tint; clear; odor
KWB-7 Low Flow | 4/27/2016 14:50 20.0 0.3540 0.5 6.80 -78.2 Clear; odor
10/5/2016 14:20 19.7 0.3255 0.6 6.98 -93.3 Clear; strong odor
KWB-8 Low Flow | 10/5/2016 10:20 18.6 0.3214 0.9 7.53 -210.2  |Clear; small black particles; strong odor
KWB-10R | Low Flow | 4/28/2016 11:25 211 0.1841 0.6 6.60 -129.9 |Clear; odor
10/4/2016 13:05 21.8 0.1648 0.8 6.55 -173.3  |Clear; odor
KWB-11A | Low Flow | 4/27/2016 10:55 20.0 0.7696 0.6 6.21 56.2 Clear; odor
10/5/2016 12:30 19.3 0.5711 0.8 6.77 90.8 Clear
KWB-11B | Low Flow | 4/27/2016 11:40 20.2 0.2985 1.1 6.13 52.6 Clear
10/5/2016 13:25 19.3 0.2867 1.1 6.83 81.7 Clear
KWB-12A | Low Flow | 4/27/2016 8:30 18.2 0.3970 3.9 6.70 180.4  |Slightly cloudy/colorless to clear
10/5/2016 12:05 21.4 0.3880 4.3 6.72 59.2 Clear
KWB-12B | Bladder | 4/27/2016 9:15 19.7 0.3770 3.6 6.76 155.7 |Clear
10/5/2016 12:45 20.8 0.3570 3.9 6.77 -74.1 Clear
KWB-13 Bladder | 4/28/2016 16:20 18.5 0.3880 3.3 6.83 75.1 Cloudy/colorless
MW-1R Low Flow | 4/27/2016 15:20 18.5 1.3790 0.6 7.16 -122.7 |Clear with orange algae
MW-2A Low Flow | 4/27/2016 11:35 18.6 3.7200 0.6 6.94 -18.6  [Cloudy
10/4/2016 14:05 22.6 0.8440 0.8 7.03 22.4 Clear
MW-3 Low Flow | 4/27/2016 15:25 20.4 0.7160 1.2 7.44 31.5 Clear
10/4/2016 16:20 22.9 0.6950 1.1 7.18 -68.2  [Clear
MW-4A Low Flow | 4/27/2016 12:15 19.7 0.6390 1.4 7.45 -179.1  |Clear with black particles; odor
10/4/2016 12:35 234 0.6220 1.4 7.33 -252.8 |Clear with black particles; odor
MW-5A Low Flow | 4/26/2016 17:50 19.3 1.4540 1.6 7.26 -101.3  |Clear with orange particles
10/4/2016 13:25 23.6 1.8260 1.5 7.22 -136.1 |Clear with orange particles
MW-6A Low Flow | 4/27/2016 8:10 18.4 0.5810 0.7 6.65 20.7 clear
MW-7A Low Flow | 4/26/2016 16:35 18.9 0.9810 1.1 7.41 -54.9  [Cloudy with orange particles
10/4/2016 14:30 221 1.0210 1.0 7.30 -92.2 Slightly cloudy to clear; orange particles

Table 2 - Well Purging and Water Quality Field Measurement Data

10f9



Table 2 - Well Purging and Water Quality Field Measurement Data

2016 Annual Groundwater Report

HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Temperatur | Specific
Purge e Conductivity DO pH ORP
Well Method" Date Time (°c) (S/m) (mg/L) | (std units)| (mV) Field Observations of Purge Water ®
MW-8 Low Flow | 4/28/2016 13:05 20.3 0.3989 0.7 6.94 72.3 Clear
MW-10 Low Flow | 4/27/2016 10:20 20.0 0.6550 0.8 7.03 10.4 Clear with orange particles
10/4/2016 11:00 21.2 0.8200 1.1 6.68 -22.2 Clear with small orange particles
MW-11A | Low Flow | 4/27/2016 12:00 19.2 3.1200 0.4 6.96 38.2 Clear
10/5/2016 12:10 22.3 2.5500 0.6 6.97 -72.3  [Clear
MW-15 Low Flow | 4/27/2016 13:00 19.5 0.6130 0.6 7.20 62.7 Clear
MW-18 Low Flow | 4/29/2016 11:30 20.3 0.3400 2.5 7.10 77.4 Clear
MW-18A | Low Flow | 4/26/2016 15:40 19.5 2.6700 0.8 7.25 -10.4  [Clear
10/4/2016 14:55 21.8 0.8530 0.6 7.21 -202.3 |Clear
MW-20 Low Flow | 4/28/2016 11:35 214 0.5657 1.6 6.83 103.6 [Clear
MW-21 Low Flow | 4/28/2016 15:45 20.5 0.6211 1.5 6.76 91.7 Clear
10/4/2016 13:05 21.9 0.4571 1.4 6.21 124.3 [Clear
MW-22A | Low Flow | 4/27/2016 9:00 18.1 0.8050 1.4 713 -57.1 Clear with orange particles
10/5/2016 9:05 21.0 0.8890 1.2 7.01 -109.8 |Clear with orange particles
MW-23 Low Flow | 4/28/2016 9:15 26.7 0.3530 0.9 7.01 -337.1 |Slightly cloudy with black particles and gold tint
10/5/2016 11:05 27.5 0.3210 1.3 6.73 -344.8 |Cloudy with black particles
MW-25 Low Flow | 4/27/2016 14:30 20.8 1.6890 0.7 7.07 18.3 Clear
MW-26 Low Flow | 4/27/2016 15:50 18.6 0.9084 0.5 6.94 69.5 Clear
MW-27 Low Flow | 4/27/2016 17:30 20.0 0.3676 0.7 6.63 63.7 Clear
MW-28 Low Flow | 4/29/2016 10:25 21.2 0.2960 0.4 6.87 -371.4  |Clear with black tint; odor
10/4/2016 17:45 25.3 0.3440 1.3 6.61 -328.4 |Clear; odor
MW-29 Low Flow | 4/28/2016 14:55 23.4 0.3540 1.6 7.00 -280.3 |Clear
10/5/2016 15:25 26.7 0.3950 0.6 6.68 -301.0 |Clear
MW-39 Low Flow | 4/28/2016 14:25 23.8 0.4950 0.5 6.94 -329.2 |Clear with yellow tint; odor
10/5/2016 14:35 25.5 0.6820 0.6 6.76 -355.7  |Clear; odor
MW-40 Low Flow | 4/28/2016 12:30 23.4 0.3210 0.7 6.85 -374.5 |Slightly cloudy to clear; black particles; odor
MW-41 Low Flow | 4/28/2016 11:10 22.5 0.3280 2.3 6.89 -319.4 |Clear
MW-42 Low Flow | 4/28/2016 12:05 21.7 0.3940 1.8 6.77 -319.1 |Clear with brown particles
MW-43 Low Flow | 4/28/2016 15:55 23.4 0.6590 0.6 6.76 -412.0 |Clear with yellow tint
10/5/2016 13:20 24.6 0.6400 0.8 6.74 -404.1  |Clear
MW-45 Low Flow | 4/26/2016 17:45 19.2 0.5000 0.5 6.31 -4.1 Clear
10/4/2016 14:35 22.8 0.5120 0.4 6.91 -65.7  [Clear
MW-46R | Low Flow | 4/29/2016 10:35 20.7 0.3960 1.4 6.71 107.8 |Clear
10/5/2016 10:00 25.2 0.4190 1.3 6.81 94.1 Clear
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Table 2 - Well Purging and Water Quality Field Measurement Data

2016 Annual Groundwater Report

HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Temperatur | Specific
Purge e Conductivity DO pH ORP
Well Method" Date Time (°c) (S/m) (mg/L) | (std units)| (mV) Field Observations of Purge Water ®
MW-48 Low Flow | 4/27/2016 15:25 26.8 0.4430 1.6 6.75 -339.9 |Slightly cloudy to clear; black tint; odor
10/5/2016 14:05 26.0 0.3390 1.4 6.78 -305.6 |Clear
MW-49 Low Flow | 4/28/2016 10:10 235 0.2890 1.5 6.72 -343.2  |Clear
10/4/2016 16:15 25.1 0.3160 0.6 7.03 -350.2 |Clear
MW-50 Low Flow | 4/27/2016 7:55 19.4 0.8480 0.7 6.95 97.8 Clear
10/5/2016 9:50 226 0.8480 1.0 6.93 88.5 Clear
MW-52 Low Flow | 4/29/2016 10:50 20.1 0.2650 0.5 7.03 -230.6 |Clear
10/5/2016 15:25 22.3 0.2680 0.5 6.91 -130.6 |Clear
MW-53 Low Flow | 4/26/2016 15:40 20.8 0.3000 1.5 6.90 103.7 [Clear
MW-54A | Low Flow | 4/26/2016 17:20 20.0 0.1996 2.0 6.76 128.8 [Clear
10/5/2016 9:05 21.6 0.2360 2.0 6.65 38.0 Clear
MW-55 Low Flow | 4/29/2016 10:40 21.2 0.4150 1.7 6.97 69.5 Clear
10/5/2016 15:55 24.3 0.3110 1.7 7.24 -186.4  |Slightly cloudy to clear
MW-56 Low Flow | 4/28/2016 12:00 23.0 0.4630 1.4 7.15 -92.0 [Clear
10/5/2016 14:15 241 0.4050 1.4 6.79 -282.5 |Clear
MW-57 Low Flow | 4/27/2016 10:25 20.2 0.5060 0.4 6.69 161.6  [Clear to slightly cloudy/colorless
10/5/2016 11:20 20.1 0.4730 1.9 6.73 44.0 Slightly cloudy/colorless to clear
MW-58 Low Flow | 4/28/2016 18:20 21.2 0.2250 0.5 6.70 -261.1 Clear; odor
10/5/2016 13:50 21.3 0.1820 0.3 6.67 -220.2  |Clear; odor
MW-59 Low Flow | 4/29/2016 10:15 21.3 0.3090 1.6 6.93 -243.7 |Clear
MW-60 Low Flow | 4/29/2016 8:25 19.3 0.3560 1.1 6.93 -273.1  |Clear
10/4/2016 16:40 27.5 0.3630 2.0 6.75 -293.8 |Clear
MW-61 Low Flow | 4/28/2016 18:30 24.4 0.2770 0.8 6.79 -363.1 |Clear
10/5/2016 8:35 23.5 0.2890 0.7 7.35 -358.3 |Clear
MW-62 Low Flow | 4/28/2016 16:50 23.8 0.4640 0.7 6.52 -386.9 |Clear
10/5/2016 9:20 21.8 0.3920 0.8 6.46 -367.1 |Clear
MW-64 Low Flow | 4/28/2016 12:00 30.4 0.2680 1.5 6.94 -313.2  |Clear; odor
10/4/2016 14:35 28.9 0.2580 1.3 6.88 -296.1 |Clear; odor
MW-65 Low Flow | 4/28/2016 15:15 26.7 0.2380 1.9 6.85 -196.3 |Clear; odor
10/4/2016 15:15 27.5 0.2260 1.3 6.73 -188.6 |Clear
MW-66 Low Flow | 4/29/2016 9:40 19.9 0.1620 0.4 6.90 -228.9  |Slightly cloudy to clear
10/5/2016 12:30 24.2 0.1685 1.3 6.91 -163.7 |Clear
MW-67 Low Flow | 4/27/2016 15:30 21.7 0.2610 1.6 7.20 -355.8 |Clear; odor
10/5/2016 14:10 23.7 0.2750 1.6 6.66 -347.9  |Clear with light yellow tint; odor
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Table 2 - Well Purging and Water Quality Field Measurement Data

2016 Annual Groundwater Report

HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Temperatur | Specific
Purge e Conductivity DO pH ORP
Well Method" Date Time (°c) (S/m) (mg/L) | (std units)| (mV) Field Observations of Purge Water ®
MW-68 Low Flow | 4/28/2016 9:50 20.8 0.4084 0.9 6.63 99.3 Clear
MW-70 Low Flow | 4/26/2016 16:40 19.4 0.7870 0.5 7.15 -116.3 |Clear with orange algae particles
10/4/2016 15:50 214 0.6780 0.5 7.07 -145.8 |Clear with orange algae particles
MW-71 Low Flow | 4/28/2016 9:00 18.6 0.6938 2.3 6.51 119.1 [Clear
MW-72 Low Flow | 4/27/2016 10:45 17.6 1.3620 0.5 7.18 -17.2 Slightly cloudy to clear with orange particles
MW-73 Low Flow | 4/26/2016 14:50 16.9 0.6280 1.2 6.94 -45.4  [Cloudy to slightly cloudy
MW-74 Low Flow | 4/26/2016 15:45 19.0 0.6350 0.6 7.19 52.2 Clear
10/5/2016 12:05 21.9 1.3540 0.7 7.16 35.7 Clear
MW-75 Low Flow | 4/27/2016 17:10 18.8 0.8090 0.8 719 -87.1 Clear with gold tint; odor
10/5/2016 11:20 22.0 0.7600 0.9 7.14 -112.5 |Clear with gold tint; odor
MW-76 Low Flow | 4/27/2016 16:40 21.2 0.6630 1.3 7.01 -82.9  [Clear; odor
10/5/2016 9:55 215 0.7580 1.3 6.84 -99.2 [Clear; odor
MW-77 Low Flow | 4/27/2016 14:30 20.6 0.8040 3.0 6.92 -83.9 Clear; gold tint; odor
10/5/2016 10:40 23.7 0.7840 2.7 6.84 -81.5 [Clear; gold tint; odor
MW-78 Low Flow | 4/27/2016 17:30 19.6 0.4600 1.3 7.06 -69.2 Clear with gold tint
MW-79 Low Flow | 4/26/2016 16:45 17.8 0.6640 0.6 7.54 86.7 Clear
10/5/2016 13:00 20.8 0.6870 1.1 7.30 -124.1 |Clear
MW-80 Low Flow | 4/27/2016 16:00 17.9 0.9260 1.5 7.43 88.8 Clear
MW-81 Low Flow | 4/27/2016 15:10 19.5 0.8950 2.6 7.42 71.4 Clear
MW-82 Low Flow | 4/27/2016 17:50 20.1 0.8650 0.6 7.41 -90.4  [Clear with yellow tint
MW-83 Low Flow | 4/27/2016 13:10 20.3 0.5370 1.0 7.10 -92.7  |Clear with slight gold tint
10/4/2016 17:00 24.4 0.4620 14 6.97 13.6 Clear with gold tint
MW-84 Low Flow | 4/27/2016 16:55 20.5 1.1400 0.6 7.19 61.5 Clear with gold tint
10/5/2016 13:00 23.1 0.9670 0.5 7.05 -47.3  [Clear with gold tint
MW-87 Low Flow | 4/27/2016 16:15 19.1 1.7830 0.8 7.35 -152.1 |Clear
10/4/2016 14:00 23.1 1.6710 0.6 7.27 -172.4  |Clear
MW-88 Low Flow | 4/27/2016 8:10 16.8 0.7300 1.1 7.01 70.5 Clear with orange particles
10/5/2016 8:25 18.7 0.9370 1.0 7.19 -20.6 Clear with orange particles
MW-89 Low Flow | 4/27/2016 16:40 18.4 0.4419 1.0 6.59 37.3 Clear
MW-90 Low Flow | 4/27/2016 11:20 20.3 0.4620 1.1 6.99 -357.5 |Clear; odor
10/5/2016 12:05 22.7 0.4960 1.1 7.59 -130.1  |Clear; odor
MW-91 Low Flow | 4/27/2016 10:30 214 0.2530 1.0 6.76 -390.9 |Clear with black tint; strong odor
10/5/2016 10:35 23.3 0.2560 1.0 6.54 -382.5 |Clear with black tint; odor
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Table 2 - Well Purging and Water Quality Field Measurement Data

2016 Annual Groundwater Report

HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Temperatur | Specific
Purge e Conductivity DO pH ORP
Well Method" Date Time (°c) (S/m) (mg/L) | (std units)| (mV) Field Observations of Purge Water ®
MW-92 Low Flow | 4/27/2016 8:45 19.7 0.3110 0.7 7.02 -264.3 [Clear; sheen; odor
10/5/2016 11:20 25.2 0.3450 0.9 6.73 -331.0 |Clear with light yellow tint; odor
MW-93 Low Flow | 4/28/2016 8:25 20.3 0.3640 0.9 6.59 -310.7 |Clear with black particles; black tint; odor
10/5/2016 10:15 23.5 0.3310 0.9 6.47 -351.9 |Clear with black tint; odor
MW-94 Low Flow | 4/27/2016 14:40 22.4 0.4310 2.4 7.14 -414.0  |Clear with light yellow tint; odor
10/5/2016 13:30 24.6 0.3340 25 6.73 -397.7  |Clear with light yellow tint; odor
MW-95 Low Flow | 4/27/2016 16:25 21.2 0.2410 1.3 7.11 -342.5 |Clear; slight odor
MW-96 Low Flow | 4/27/2016 12:05 21.3 0.2330 1.3 6.89 -371.6  |Clear with white particles; odor
10/5/2016 12:45 23.0 0.2620 1.2 6.74 -341.0 |Slightly cloudy to clear; white particles; odor
MW-98 Low Flow | 4/28/2016 11:40 22.5 0.3320 0.7 6.57 -387.6 |Clear
10/5/2016 9:25 20.1 0.3150 0.6 6.93 -362.3 |Clear; odor
MW-99 Low Flow | 4/29/2016 8:45 20.4 0.2280 0.6 6.84 -318.2 |Clear with black particles
10/5/2016 13:15 25.2 0.1713 1.3 6.84 -307.1 |Clear
MW-101 | Low Flow | 4/28/2016 8:25 20.7 0.1935 1.7 6.69 -87.6  [Clear
10/4/2016 15:15 24.6 0.2010 0.9 6.68 -957 [Clear
MW-102 | Low Flow | 4/28/2016 16:45 24.9 0.2310 1.5 6.83 -319.4 |Clear
10/4/2016 16:00 25.9 0.2610 1.3 6.78 -319.3 |Clear
MW-103 | Low Flow | 4/28/2016 9:45 28.8 3.3200 1.3 6.91 -302.9 |Clear
MW-104 | Low Flow | 4/28/2016 10:50 22.2 0.1401 1.2 7.08 -345.5 |Clear
10/4/2016 13:45 29.0 0.1244 1.2 6.68 -286.7 |Clear
MW-105 | Low Flow | 4/28/2016 17:25 221 0.1627 1.0 6.83 -376.1 |Clear with black tint; odor
10/5/2016 8:25 22.7 0.1270 1.0 6.69 -379.2  |Clear with black tint; odor
MW-106 | Low Flow | 4/28/2016 9:15 23.2 0.3270 1.2 6.62 -379.9 |Clear with black tint; odor
10/4/2016 17:15 25.3 0.3560 0.6 6.76 -360.0 |Clear; odor
MW-107 | Low Flow | 4/29/2016 11:05 20.5 0.1958 1.2 7.08 -216.3 |Clear
10/5/2016 11:40 25.1 0.2170 1.1 6.90 -273.1 |Clear
MW-108 Low Flow | 4/28/2016 9:25 20.9 0.2690 1.3 7.15 -382.6 |Clear with yellow tint; odor
10/4/2016 14:20 24.9 0.3120 1.5 6.94 -342.1  |Slightly cloudy with yellow tint; odor
MW-109 | Low Flow | 4/29/2016 10:05 21.7 0.3450 0.7 6.90 -321.1  |Clear with dark tint; odor
10/5/2016 13:55 24.0 0.3290 0.6 6.88 -366.5 |Clear with black tint; odor
MW-110 | Low Flow | 4/29/2016 9:20 21.8 0.1992 0.5 7.03 -201.7  |Cloudy/colorless to clear; odor
10/5/2016 14:40 23.0 0.1910 0.5 7.24 -259.0 |Clear; odor
MW-111 | Low Flow | 4/27/2016 11:20 23.9 0.2850 1.3 6.53 10.1 Cloudy/colorless to clear
10/4/2016 16:40 24.4 0.2360 1.1 6.56 -108.1 |Cloudy/colorless to clear
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Table 2 - Well Purging and Water Quality Field Measurement Data

2016 Annual Groundwater Report

HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Temperatur | Specific
Purge e Conductivity DO pH ORP
Well Method" Date Time (°c) (S/m) (mg/L) | (std units)| (mV) Field Observations of Purge Water ®
MW-113 | Low Flow | 4/28/2016 16:40 22.0 0.3049 0.7 6.44 7.3 Clear
10/5/2016 8:35 18.9 0.1967 2.0 6.95 -3.3 Clear
MW-114 | Low Flow | 4/29/2016 9:45 18.7 0.3917 0.7 6.16 33.5 Clear
10/4/2016 17:05 22.2 0.3375 1.2 717 169.1 |Clear
MW-115 | Low Flow | 4/29/2016 8:50 17.3 0.5332 0.6 6.69 -141.3  |Clear
10/4/2016 16:10 20.3 0.4151 1.0 6.85 66.0 Clear
MW-116 | Low Flow | 4/29/2016 9:45 18.4 0.4650 1.0 6.75 145.8  [Slightly cloudy
10/5/2016 9:15 22.4 0.3590 1.9 6.90 97.7 Slightly cloudy to clear
MW-117 | Low Flow | 4/26/2016 18:15 16.4 0.3440 1.6 6.80 181.6  [Cloudy/colorless
10/5/2016 8:45 18.0 0.3820 1.5 6.67 27.8 Cloudy/colorless to slightly cloudy
MW-118 | Low Flow | 4/26/2016 17:20 17.4 0.3940 3.8 6.76 184.1 Cloudy/colorless to slightly cloudy
10/5/2016 9:30 18.7 0.4010 3.8 7.19 43.1 Cloudy/colorless to clear
MW-119 | Low Flow | 4/26/2016 16:30 15.1 0.3490 1.4 7.05 180.3 [Clear
10/5/2016 10:20 18.7 0.3770 1.0 6.91 32.1 Cloudy/colorless to clear
MW-120 | Low Flow | 4/27/2016 14:20 19.3 1.6160 0.6 7.43 -48.4 Slightly cloudy
10/4/2016 17:20 21.7 0.8040 0.1 717 -124.7 |Clear
MW-121 | Low Flow | 4/27/2016 13:25 19.8 0.8140 0.5 7.46 23.9 Slightly cloudy to clear
10/4/2016 16:25 22.8 0.6620 0.4 7.29 -13.7 Slightly cloudy to clear
MW-122 | Low Flow | 4/27/2016 12:35 19.1 0.9730 0.5 7.34 33.1 Clear
10/4/2016 15:10 21.6 0.7790 0.5 7.20 -106.5 |Clear
MW-123 | Low Flow | 4/27/2016 11:15 20.4 0.7390 0.8 7.08 30.9 Clear
10/4/2016 11:45 20.4 0.7370 1.1 7.05 4.5 Clear with white particles
MW-124 | Low Flow | 4/26/2016 17:25 18.2 1.3020 0.5 7.06 -71.4 Clear with orange algae particles
10/4/2016 16:40 22.3 1.1460 0.5 7.16 -93.2 Clear with orange algae particles
MW-125 | Low Flow | 4/29/2016 8:55 19.1 0.4400 1.3 6.50 115.7 [Clear
10/5/2016 8:30 20.9 0.4460 0.9 6.92 117.9 [Clear
MW-126A | Low Flow | 4/27/2016 18:15 18.4 0.3040 0.9 6.88 -136.3 |Cloudy/colorless to clear
10/5/2016 14:10 21.1 0.2100 0.8 7.33 -149.9 |Clear
MW-126B | Low Flow | 4/28/2016 10:20 19.2 0.4140 0.7 6.66 8.9 Cloudy/colorless to clear
10/5/2016 14:50 20.9 0.4120 0.8 6.80 33.8 Slightly cloudy/colorless to clear
MW-127 | Low Flow | 4/27/2016 17:20 21.7 0.2660 0.5 6.68 -263.6  |Slightly cloudy/colorless with white particles to clear; odor
10/5/2016 15:35 22.8 0.2650 0.60 6.86 -278.5 |Slightly cloudy/colorless to clear; odor
MW-128 | Low Flow | 4/29/2016 11:25 21.0 0.2340 0.5 6.80 -206.9  |Slightly cloudy to clear
10/5/2016 10:45 24.0 0.2170 1.3 6.78 -38.8  [Slightly cloudy
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Table 2 - Well Purging and Water Quality Field Measurement Data

2016 Annual Groundwater Report

HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Temperatur | Specific
Purge e Conductivity DO pH ORP
Well Method" Date Time (°c) (S/m) (mg/L) | (std units)| (mV) Field Observations of Purge Water ®
MW-129 | Low Flow | 4/27/2016 16:25 23.3 0.2220 1.0 6.65 -108.9 |Cloudy/colorless to clear; odor
10/5/2016 17:05 23.7 0.2160 0.6 6.66 -144.2 |Slightly cloudy/colorless to clear
MW-130 | Low Flow | 4/27/2016 17:30 24.9 0.3100 1.7 6.92 -13.0  [Slightly cloudy to clear
10/5/2016 15:00 26.5 0.3050 1.6 6.77 -102.1  |Clear
MW-131 | Low Flow | 4/27/2016 15:35 22.3 0.2120 1.0 6.60 -123.2 |Clear
10/5/2016 16:10 22.6 0.2070 0.6 6.60 -172.1  |Slightly cloudy/colorless to clear
MW-134 | Low Flow | 4/27/2016 18:20 18.6 0.5648 1.0 6.39 80.7 Clear
10/4/2016 14:35 20.5 0.4143 0.9 6.64 115.7 [Clear
MW-135 Bladder | 4/29/2016 11:25 18.3 0.6783 2.1 6.52 139.1  |Cloudy to clear
10/5/2016 11:25 19.2 0.5792 2.7 6.74 39.3 Clear; tiny white particles
NCL-31 Low Flow | 4/28/2016 10:40 24.4 0.2810 1.2 7.25 -201.6  |Clear with light yellow tint, small white particles; slight odor
10/4/2016 13:30 26.6 0.2990 1.3 7.04 -127.5 |Clear with small white particles and light yellow tint; odor
MW-136 | Low Flow | 4/28/2016 15:20 20.8 0.4270 1.2 6.79 40.1 Cloudy/colorless
10/4/2016 14:55 221 0.3630 0.6 6.67 25.8 Cloudy/colorless to clear
MW-137 | Low Flow | 4/28/2016 11:00 24.5 0.7780 2.3 6.84 -407.4 |Cloudy to clear; yellow tint; odor; sheen
10/5/2016 11:55 252 0.5530 3.6 6.67 -400.9 |Cloudy to clear; yellow tint; odor; sheen
MW-138 | Low Flow | 4/28/2016 10:05 30.8 0.4070 1.5 6.76 -357.3  |Slightly cloudy/grey tint to clear; black particles
10/5/2016 12:25 31.4 0.3520 1.4 6.54 -353.7 |Slightly cloudy with grey tint to clear with black particles; odor
NCL-32 | Low Flow | 4/28/2016 11:40 19.5 0.2580 2.2 7.10 -120.5 |Very cloudy
10/5/2016 15:40 22.9 0.2770 2.1 7.04 -95.4  [Clear with small white particles
NCL-33 Low Flow | 4/29/2016 8:40 20.2 0.3170 1.8 6.66 50.5 Clear with orange particles
10/5/2016 15:05 24.3 0.3180 1.2 6.66 -217.7 |Clear
NCL-34A | Low Flow | 4/28/2016 8:25 20.7 0.2550 1.4 6.80 -356.9 |Clear; odor
10/5/2016 14:55 24.6 0.2240 1.2 6.51 -347.9 |Clear; odor
NCL-44 | Low Flow | 4/28/2016 13:00 20.4 0.2730 1.4 6.82 -167.9 |Clear
10/4/2016 15:45 22.9 0.2880 1.3 6.87 -257.2  |Clear
NCL-49 | Low Flow | 4/26/2016 16:30 21.0 0.2710 1.9 6.89 102.8 [Clear
10/5/2016 8:10 20.1 0.3120 1.7 6.82 128.3 [Clear
NP-1 Low Flow | 4/28/2016 10:45 18.5 0.5428 1.3 6.73 1174 [Clear
10/4/2016 13:50 21.1 0.3468 1.3 6.94 123.1  [Clear
OCD-1R | Low Flow | 4/27/2016 8:00 17.0 1.3030 0.9 7.21 33.4 Clear
10/5/2016 8:15 19.8 1.0370 0.6 7.25 -112.7 |Clear
OCD-2A | Low Flow | 4/27/2016 8:50 17.4 1.0570 0.6 7.23 -90.6 Clear with orange algae particles to clear
10/5/2016 9:00 19.1 0.8090 0.6 7.31 -82.6  [Clear

Table 2 - Well Purging and Water Quality Field Measurement Data

7o0f9



Table 2 - Well Purging and Water Quality Field Measurement Data

2016 Annual Groundwater Report

HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Temperatur | Specific
Purge e Conductivity DO pH ORP
Well Method" Date Time (°c) (S/m) (mg/L) | (std units)| (mV) Field Observations of Purge Water ®
OCD-3 Low Flow | 4/27/2016 9:40 18.7 0.8210 1.1 7.15 50.8 Clear with orange algae particles
10/5/2016 9:45 20.0 0.7900 0.7 717 -41.9  [Clear
OoCD-4 Low Flow | 4/27/2016 10:30 18.4 1.9560 0.4 7.05 29.6 Clear with orange algae particles
10/5/2016 10:30 20.6 1.4750 0.6 7.21 -90.9 Clear with orange algae particles
OCD-5 Low Flow | 4/27/2016 11:15 18.9 1.6580 0.6 7.26 -20.7 Clear with orange algae particles
10/5/2016 11:20 21.0 1.4850 0.6 7.37 -128.7 |Clear with orange algae particles
OCD-6 Low Flow | 4/27/2016 9:55 18.8 1.3800 0.6 7.18 -13.4  [Clear
10/4/2016 11:35 22.0 0.6400 0.8 6.74 33.3 Clear
OCD-7AR | Low Flow | 4/27/2016 9:00 19.9 1.3080 0.6 7.03 32.2 Clear
10/4/2016 12:35 23.7 0.7480 0.6 7.01 -125.4  |Clear
OCD-8A | Low Flow | 4/26/2016 15:35 19.5 1.3930 1.4 7.02 -85.2 Clear with orange particles
10/4/2016 15:30 23.4 1.2980 1.2 7.09 -122.5 |Clear with orange particles
RA-313 Grab 4/27/2016 14:00 22.6 0.1249 2.1 6.71 29.7 Clear
RA-3156 Grab 4/28/2016 12:00 20.2 0.4691 2.9 7.02 -63.2  [Clear
RA-4196 Grab 4/27/2016 8:35 229 0.2573 1.8 6.94 -88.7 |Clear
10/5/2016 9:15 23.3 0.1085 2.3 7.13 -18.7  [Clear
RA-4798 Grab 4/27/2016 8:50 18.9 0.3042 1.6 7.04 -9.2 Clear
10/5/2016 9:35 18.7 0.2714 1.7 7.39 21.4 Clear
RW-1R Low Flow | 4/27/2016 9:40 20.1 0.3410 0.8 7.02 -233.0 |Slightly cloudy; black tint; black particles; odor
RW-2R Low Flow | 4/28/2016 17:40 22.5 0.5210 0.7 6.78 -394.2 |Cloudy with black tint to clear with yellow tint; odor
RW-4R Low Flow | 4/28/2016 18:30 25.6 0.2770 1.5 7.08 -280.2 |Clear; slight odor
RW-5R Cycling | 4/28/2016 16:00 35.7 0.1128 1.7 8.48 -304.8 |No observations
RW-6R Low Flow | 4/28/2016 17:40 25.5 0.2480 2.0 6.72 -187.0 |Clear; slight odor
RW-7R Low Flow | 4/27/2016 17:15 24.4 0.2280 1.2 7.15 -2171 Clear; sheen; odor
RW-9 Low Flow | 4/28/2016 15:45 22.1 0.3510 1.3 6.95 -376.4  |Clear; odor
RW-10 Low Flow | 4/28/2016 15:10 22.4 0.3420 0.4 7.49 -179.4 |Clear with yellow tint; odor
RW-12R Low Flow | 4/28/2016 17:50 21.4 0.3598 0.3 9.70 -291.3 |Clear; strong odor
RW-13R | Low Flow | 4/27/2016 9:50 22.5 0.2511 2.8 7.73 -128.8 |Clear; strong odor
RW-16B | Low Flow | 4/28/2016 16:35 221 0.5200 14 6.98 -215.9 |Clear
RW-17A | Low Flow | 4/29/2016 9:40 18.9 0.5440 1.3 7.02 62.7 Clear
RW-18A | Low Flow | 4/28/2016 13:15 19.4 0.4640 1.2 7.00 37.9 Clear
TEL-1 Low Flow | 4/28/2016 8:55 20.0 0.3540 0.4 6.98 -262.4 |Clear with black tint; sheen
10/5/2016 11:40 221 0.3260 0.4 6.90 -321.4  |Clear; odor

Table 2 - Well Purging and Water Quality Field Measurement Data
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Table 2 - Well Purging and Water Quality Field Measurement Data

2016 Annual Groundwater Report

HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Temperatur | Specific
Purge e Conductivity DO pH ORP
Well Method"" Date Time (°c) (Sim) (mg/L) | (std units)| (mV) Field Observations of Purge Water ?
TEL-2 Low Flow | 4/28/2016 9:40 21.6 0.3710 0.5 6.73 -335.7 [Clear with black tint; odor; sheen
10/5/2016 12:35 23.4 0.3560 0.5 6.67 -352.3 |Clear
TEL-3 Low Flow | 4/28/2016 10:30 20.0 0.3850 0.5 6.64 -358.0 |Clear with black tint; odor
10/5/2016 13:20 235 0.2050 0.4 6.78 -346.8 [Clear; odor; sheen
TEL-4 Low Flow | 4/28/2016 7:55 19.0 0.5480 0.4 6.91 -291.6  |Clear with brown tint
10/5/2016 10:25 221 0.5030 0.7 6.85 -351.3 |Clear; odor
UG-1 Low Flow | 4/27/2016 9:25 23.2 0.3270 4.7 711 157.4 Clear
UG-2 Low Flow | 4/27/2016 8:35 231 0.2510 3.9 6.97 152.1 Clear; no odor
UG-3R Bladder | 4/27/2016 11:35 23.0 0.2410 5.8 7.08 150.4  [Clear to slightly cloudy/colorless
UG-4 Low Flow | 4/27/2016 10:20 241 0.3890 3.9 6.88 152.0 Clear

m Purge Methods:

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

Bladder = bladder pump with dedicated tubing, purged until parameters stabilized

Cycling = bladder pump with non-dedicated tubing, purged until parameters stabilized
Grab = irrigation well sample collected from tap or valve

Definitions:
°C = degrees Celsius
DO = dissolved oxygen
mg/L = milligrams per liter
mV = milliVolts
ORP = oxidation/reduction potential
S/m = Siemens per meter
std units = standard pH units
N/A = not applicable

Odor assumed to be a hydrocarbon odor unless otherwise specified

@ potential Explanations of Water Quality Observatins:
"Odor" likely due to the presence of petroleum hydrocarbons

"Cloudy water" likely due to presence of suspended inorganic particles (silt, clay)

"Dark tint", "yelow tint", "grey tint", "yellow color", "gold color", or "black color" likely due to suspended clay/silt particles or microbrial activity
"Particles" of varying color likely due to suspended clay/silt particles

"Orange algae" likely due to microbial acitivity

Table 2 - Well Purging and Water Quality Field Measurement Data

90of9



Table 3 - Groundwater Screening Levels and Selected Critical Groundwater Screening Level
2016 Annual Groundwater Report
HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

NMED GW NMED GW NMED GW NMED Tap
Human Health Domestic Irrigation USEPA Water USEPA |NMED TPH
Analyte (20.6.2.3103.A) [(20.6.2.3103.8)|(20.6.2.3103.C)| MCL | (Table A-1) | Tap Water| (Table 6-2) | CGWSL CGWSL Source

TPH (mg/L)
TPH - gasoline range organics [
TPH - diesel range organics | 2.00E-01 2.00E-01 NMED TPH (2012)
TPH - diesel range organics (Evaporation Ponds; 4.00E-01 4.00E-01 NMED TPH (2012)

VOCs (mg/L)
1,1,1-Trichloroethane 6.00E-02 2.00E-01 6.00E-02 NMED GW Human Health (20.6.2.3103.A)
1,1,2,2-Tetrachloroethane 1.00E-02 1.00E-02 NMED GW Human Health (20.6.2.3103.A)
1,1,2,2-Tetrachloroethene 2.00E-02 2.00E-02 NMED GW Human Health (20.6.2.3103.A)
1,1,2-Trichloroethane 1.00E-02 5.00E-03 5.00E-03 USEPA MCL
1,1,2-Trichloroethene 1.00E-01 1.00E-01 NMED GW Human Health (20.6.2.3103.A)
1,1-Dichloroethane 2.50E-02 2.50E-02 NMED GW Human Health (20.6.2.3103.A)
1,1-Dichloroethene 7.00E-03 7.00E-03 USEPA MCL
1,2-Dibromo-3-chloropropane 2.00E-04 2.00E-04 USEPA MCL
1,2-Dibromoethane 1.00E-04 5.00E-05 5.00E-05 USEPA MCL
1,2-Dichloroethane 1.00E-02 5.00E-03 5.00E-03 USEPA MCL
1,2-Dichloropropane 5.00E-03 5.00E-03 USEPA MCL
1,2,4-Trimethylbenzene 1.50E-02 1.50E-02 USEPA Tap Water
1,3,5-Trimethylbenzene 1.20E-01 1.20E-01 USEPA Tap Water
2-Butanone 5.56E+00 5.56E+00 NMED Tap Water(Table A-1)
4-Methyl-2-Pentanone 1.24E+00 1.24E+00 NMED Tap Water(Table A-1)
Acetone 1.41E+01 1.41E+01 NMED Tap Water(Table A-1)
Benzene 1.00E-02 5.00E-03 5.00E-03 USEPA MCL
Bromodichloromethane 8.00E-02 8.00E-02 USEPA MCL
Bromomethane 7.54E-03 7.54E-03 NMED Tap Water(Table A-1)
Carbon Disulfide 8.10E-01 8.10E-01 NMED Tap Water(Table A-1)
Carbon tetrachloride 1.00E-02 5.00E-03 5.00E-03 USEPA MCL
Chlorobenzene 1.00E-01 1.00E-01 USEPA MCL
Chlorodibromomethane (dibromochloromethane) 8.00E-02 8.00E-02 USEPA MCL
Chloroethane (ethyl chloride) 2.09E+01 2.09E+01 NMED Tap Water(Table A-1)
Chloroform 1.00E-01 8.00E-02 8.00E-02 USEPA MCL
Chloromethane 2.03E-02 2.03E-02 NMED Tap Water(Table A-1)
cis-1,2-Dichloroethene 7.00E-02 7.00E-02 USEPA MCL
cis-1,3-Dichloropropene 4.70E-03 4.70E-03 NMED Tap Water(Table A-1)
Dibromochloromethane 8.00E-02 8.00E-02 USEPA MCL
Dichlorodifluoromethane 1.97E-01 1.97E-01 NMED Tap Water(Table A-1)
Ethylbenzene 7.50E-01 7.00E-01 7.00E-01 USEPA MCL
Isoprop ene ) 4.47E-01 4.47E-01 NMED Tap Water(Table A-1)
m-Xylene 1.93E-01 1.93E-01 NMED Tap Water(Table A-1)
Methyl acetate 1.99E+01 1.99E+01 NMED Tap Water(Table A-1)
Methylene chloride (dichloromethane; 1.00E-01 5.00E-03 5.00E-03 USEPA MCL
Naphthalene 3.00E-02 3.00E-02 NMED GW Human Health (20.6.2.3103.A)
Methyl tert-butyl ether 1.43E-01 1.43E-01 NMED Tap Water(Table A-1)
o-Xylene 1.93E-01 1.93E-01 NMED Tap Water(Table A-1)
Styrene 1.00E-01 1.00E-01 USEPA MCL
Tetrachloroethene 5.00E-03 5.00E-03 USEPA MCL
Toluene 7.50E-01 1.00E+00 7.50E-01 NMED GW Human Health (20.6.2.3103.A)
trans-1,2-Dichloroethene 1.00E-01 1.00E-01 USEPA MCL
trans-1,3-Dichloropropene 4.70E-03 4.70E-03 NMED Tap Water(Table A-1)
Trichloroethylene 5.00E-03 5.00E-03 USEPA MCL
Trichloroethene 5.00E-03 5.00E-03 USEPA MCL
Trichlorofluoromethane 1.14E+00 1.14E+00 NMED Tap Water(Table A-1)
Vinyl chloride 1.00E-03 2.00E-03 1.00E-03 NMED GW Human Health (20.6.2.3103.A)
Xylenes 6.20E-01 1.00E+01 6.20E-01 NMED GW Human Health (20.6.2.3103.A)

Metals (mg/L)
Arsenic 1.00E-01 1.00E-02 1.00E-02 USEPA MCL
Barium 1.00E+00 2.00E+00 1.00E+00 NMED GW Human Health (20.6.2.3103.A)
Chromium 5.00E-02 1.00E-01 5.00E-02 NMED GW Human Health (20.6.2.3103.A)
Iron 1.00E+00 1.00E+00 NMED GW Domestic (20.6.2.3103.B)
Lead 5.00E-02 1.50E-02 1.50E-02 USEPA MCL
Manganese 2.00E-01 2.00E-01 NMED GW Domestic (20.6.2.3103.B)
Mercury 2.00E-03 2.00E-03 2.00E-03 NMED GW Human Health (20.6.2.3103.A)
Nickel 2.00E-01 2.00E-01 NMED GW lrrigation (20.6.2.3103.C)
Selenium 5.00E-02 5.00E-02 5.00E-02 NMED GW Human Health (20.6.2.3103.A)
Vanadium 6.31E-02 6.31E-02 NMED Tap Water(Table A-1)

Water Quality Parameters (mg/L, unless noted)
Chloride 2.50E+02 2.50E+02 NMED GW Domestic (20.6.2.3103.B)
Cyanide 2.00E-01 2.00E-01 2.00E-01 NMED GW Human Health (20.6.2.3103.A)
Fluoride 1.60E+00 1.60E+00 | NMED GW Human Health (20.6.2.3103.A)
Nitrate (NO; as N) 1.00E+01 1.00E+01 1.00E+01 NMED GW Human Health (20.6.2.3103.A)
pH (Std pH units) 6to09 609 NMED GW Domestic (20.6.2.3103.B)
Sulfate 6.00E+02 6.00E+02 NMED GW Domestic (20.6.2.3103.B)
Total Dissolved Solids 1.00E+03 1.00E+03 NMED GW Domestic (20.6.2.3103.B)

Other Parameters (mg/L, unless noted)
Uranium 3.00E-02 3.00E-02 3.00E-02_| NMED GW Human Health (20.6.2.3103.A)
Combined Radium 226 and 228 (pCi/L} 3.00E+01 5.00E+00 5.00E+00 USEPA MCL
Polychlorinated Biphenyls 1.00E-03 5.00E-04 5.00E-04 USEPA MCL

Definitions and Notes:

Blank cell indicates no standard is available
CGWSL = Critical Groundwater Screening Level
Heirarchy of selecting the CGWSL is as follows:
1. Lowest of either NMED GW Standard (20.6.2.3103) or USEPA MCL.
2. If no NMED GW Standard or USEPA MCL available, NMED Tap Water value.
3. If no NMED Tap Water value, USEPA Tap Water value, if available.
4. NMED TPH screening for "unknown oil" used for TPH-DRO.
5. NMED TPH screening value for "Diesel #2/New Crankase Oil" applied to TPH DRO samples collected from Evaporation Ponds.
mg/L = milligrams per liter
NMED = New Mexico Environment Department
NMED GW Domestic = NMED groundwater standard for domestic exposure, NMAC 20.6.2.3103.B
NMED GW Human Health = NMED groundwater standard for human health exposure, NMAC 20.6.2.3103.A
NMED GW Irrigation = NMED groundwater standard for irrigation exposure, NMAC 20.6.2.3103.C
NMED Tap Water = NMED Risk Assessment Guidance for Site Investigations and Remediation, July 2015, Table A-1, Tap Water Screening Level
NMED TPH = NMED Risk Assessment Guidance for Site Investigations and Remediation, February 2012, Table 6-2 TPH Screening Guidelines for Potable Groundwater
NMAC - New Mexico Administrative Code
pCi/L = PicoCuries per liter
SVOC = semivolatile organic compound
TPH = total petroleum hydrocarbons
USEPA MCL = United States Environmental Protection Agency Maximum Contaminant Level from "Regional Screening Level (RSL) Summary Table", November 2015
USEPA Tap Water = United States Environmental Protection Agency Tap Water screening level from"Regional Screening Level (RSL) Summary Table", November 2015
VOC = volatile organic compound
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Table 4A - Summary of Groundwater Analytical Data - Total Petroleum Hydrocarbons and Volatile Organic Compounds
2016 Annual Groundwater Report
HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Analyte Group: TPH Volatile Organic Compounds
Analyte: Ethyl- Naphtha Total
GRO DRO DRO-EP | 1,24-TMB | 1,3,5-TMB cis-1,2-DCE MTBE -lene o-Xylene Toluene Xylenes
Units: mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
CGWSL: - 0.200 0.400 0.015 0.120 0.005 0.070 0.700 0.143 0.030 0.193 0.750 0.620
CGWSL Source: NMED TPH | NMED TPH | USEPA TW | USEPA TW |USEPA MCL[USEPA MCL|USEPA MCL| NMED TW | WQCC HH | NMED TW | WQCC HH | WQCC HH
Area| Well ID Date |Dup
KWB-13 | Apr-13 <0.052 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
Apr-14 <0.020 <0.00050 <0.00060 <0.00060 <0.00060 <0.00050 <0.00060 <0.00070 <0.00050 <0.00050 <0.0015
Apr-15 0.0630 J 0.00302 0.000456 J | <0.000330 | <0.000260 | <0.000380 | <0.000370 | 0.00317 J | <0.000340 | <0.000780 | 0.00254 J
Apr-16 0.0505 J <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 [ <0.00100 | <0.000341 | <0.000780 | <0.00106
= [MWA7 | Apr-14 0.038J
% NP-5 | Apr-13 <0.053 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
g Apr-15 0.0387 J 0.000804 J | <0.000390 | <0.000330 [ <0.000260 | <0.000380 | <0.000370 | <0.00100 <0.000340 | <0.000780 | <0.00110
o |RA-3156| Apr-13 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
§ Nov-13 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
o Apr-14 <0.00050 <0.00060 <0.00060 <0.00060 <0.00050 <0.00060 <0.00070 <0.00050 <0.00050 <0.0015
Apr-16 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
MW-136 | Oct-15 <0.0314 0.0721J <0.000373 | <0.000387 | <0.000331 [ <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 [ <0.000780 | <0.00106
Apr-16 <0.0314 0.162 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
Oct-16 <0.0314 0.118 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 <0.00100 | <0.000341 | <0.000780 <0.00106
MW-1R [ Apr-13 <0.052 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
Apr-13 | FD <0.052 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
Apr-14 <0.020 <0.00050 <0.00060 <0.00060 <0.00060 <0.00050 <0.00060 <0.00070 <0.00050 <0.00050 <0.0015
Apr-15 0.124 <0.000373 | <0.000387 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 | <0.000340 | <0.000780 | <0.00110
Apr-16 0.163 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
MW-2A | Apr-14 0.13 <0.020 <0.00050 <0.00060 <0.00060 <0.00060 <0.00050 <0.00060 <0.00070 <0.00050 <0.00050 <0.0015
Nov-14 <0.031 0.250 <0.00037 <0.00039 <0.00033 <0.00026 <0.00038 <0.00037 <0.0010 <0.00034 <0.00078 <0.0011
Apr-15 <0.0310 0.295 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 | <0.000340 | <0.000780 [ <0.00110
Oct-15 0.0363 J 0.260 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
Apr-16 <0.0314 0.212 <0.000373 | <0.000387 | <0.000331 [ <0.000260 | <0.000384 | <0.000367 <0.00100 | <0.000341 | <0.000780 <0.00106
Oct-16 0.0435 JB 0.195 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 <0.00100 | <0.000341 | <0.000780 <0.00106
MW-3 | Apr-14 0.0493 J 1.00 <0.00050 <0.00060 <0.00060 <0.00060 <0.00050 <0.00060 <0.00070 <0.00050 <0.00050 <0.0015
Nov-14 0.540 9.10 <0.00037 <0.00039 <0.00033 <0.00026 <0.00038 <0.00037 <0.0010 <0.00034 <0.00078 <0.0011
Nov-14 | FD 0.520 9.20 <0.00037 <0.00039 <0.00033 <0.00026 <0.00038 <0.00037 <0.0010 <0.00034 <0.00078 <0.0011
Apr-15 0.134 8.50 <0.000370 | <0.000390 | 0.000609 J | <0.000260 | <0.000380 | <0.000370 | <0.00100 | <0.000340 | <0.000780 [ <0.00110
Apr-15 | FD 0.151J 8.60 <0.000370 | <0.000390 | 0.000638 J | <0.000260 | <0.000380 | <0.000370 | <0.00100 | <0.000340 | <0.000780 [ <0.00110
Oct-15 3.59 11.2 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
Oct-15 | FD 0.839 10.2 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 [ <0.000341 [ <0.000780 | <0.00106
Apr-16 0.499 10.2 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
Apr-16 | FD 0.490 9.97 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
Oct-16 0.611 11.0 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
Oct-16 | FD 0.571 10.5 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
MW-4A | Apr-14 0.342H 3.40 <0.00050 <0.00060 <0.00060 <0.00060 <0.00050 <0.00060 <0.00070 <0.00050 <0.00050 <0.0015
Nov-14 0.350 3.80 <0.00037 <0.00039 0.0013 <0.00026 <0.00038 0.00044 J <0.0010 <0.00034 <0.00078 <0.0011
Apr-15 0.130 5.60 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | 0.000461J | <0.00100 | 0.000658 J | <0.000780 | 0.00293 J
Oct-15 3.44 9.81 0.000502 J | <0.000387 | <0.000331 | <0.000260 | <0.000384 | 0.000641J | <0.00100 | <0.000341 | <0.000780 | 0.00237 J
Apr-16 0.402 8.76 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | 0.000605J | <0.00100 | 0.000352J [ <0.000780 | 0.00201J
Oct-16 0.396 5.84 0.000553 J | <0.000387 | <0.000331 [ <0.000260 | <0.000384 | 0.000516 J | <0.00100 [ 0.000870 J [ <0.000780 0.00365
MW-4B | Apr-13 0.102 0.360 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
Apr-15 0.119 1.31 <0.000370 [ <0.000390 0.00183 <0.000260 | 0.000462 J | <0.000370 [ <0.00100 [ <0.000340 | <0.000780 | <0.00110
MW-5A [ Apr-14 448 H 6.10 <0.00050 <0.00060 <0.00060 <0.00060 <0.00050 0.0032J <0.00070 <0.00050 <0.00050 <0.0015
Nov-14 0.900 2.00 <0.00037 <0.00039 <0.00033 <0.00026 <0.00038 0.00081J <0.0010 <0.00034 <0.00078 <0.0011
Apr-15 1.19 4.30 <0.000370 | <0.000390 | <0.000330 | <0.000260 [ <0.000380 0.00138 <0.00100 | <0.000340 [ <0.000780 | <0.00110
Oct-15 1.72 231 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 0.00174 <0.00100 | <0.000341 | <0.000780 | <0.00106
Apr-16 2.09 8.92 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 0.00212 <0.00100 [ <0.000341 | <0.000780 | <0.00106
Oct-16 1.17 3.08 <0.000373 | <0.000387 [ <0.000331 | <0.000260 | <0.000384 0.00130 <0.00100 [ <0.000341 | <0.000780 | <0.00106
MW-5B | Apr-13 1.78 7.10 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
Apr-15 1.14 11.00 0.000976 J | <0.000390 | <0.000330 | <0.000260 | <0.000380 0.00148 <0.00100 | <0.000340 | <0.000780 | <0.00110
MW-5C | Apr-13 0.065 0.220 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
» Apr-15 <0.0310 0.580 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 [ 0.000507 J | <0.00100 | <0.000340 | <0.000780 [ <0.00110
2 | MW-6A | Mar-13 0.190 3.00 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
& Apr-14 0.238 1.50 <0.00050 <0.00060 <0.00060 <0.00060 <0.00050 <0.00060 <0.00070 0.0016 J <0.00050 0.0016 J
s Apr-15 <0.0310 4.50 <0.000370 | <0.000390 | 0.000715J | <0.000260 | <0.000380 | <0.000370 | <0.00100 0.000920 J | <0.000780 | <0.00110
E | Apr-16 <0.0314 4.81 <0.000373 | <0.000387 | <0.000331 [ <0.000260 0.00116 <0.000367 | <0.00100 0.00119 <0.000780 | 0.00119J
2 | MW-6B | Mar-13 <0.0500 <0.053 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
L% Mar-13 | FD | <0.0500 <0.054 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
Apr-15 <0.0310 0.386 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 [ <0.000370 | <0.00100 | <0.000340 | <0.000780 [ <0.00110
MW-7A | Apr-14 0.463 H 0.930 <0.00050 <0.00060 <0.00060 <0.00060 <0.00050 0.0018 J <0.00070 <0.00050 <0.00050 <0.0015
Nov-14 0.360 1.10 <0.00037 <0.00039 <0.00033 <0.00026 <0.00038 0.002 <0.0010 <0.00034 <0.00078 <0.0011
Nov-14 | FD 0.370 1.10 <0.00037 <0.00039 <0.00033 <0.00026 <0.00038 0.0025 <0.0010 <0.00034 <0.00078 <0.0011
Apr-15 0.201 1.20 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 0.00194 <0.00100 | <0.000340 | <0.000780 | <0.00110
Apr-15 | FD 0.19J 1.20 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 0.00185 <0.00100 | <0.000340 | <0.000780 | <0.00110
Oct-15 0.347 1.06 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 0.00175 <0.00100 | <0.000341 | <0.000780 | <0.00106
Oct-15 | FD 0.417 1.13 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 0.00174 <0.00100 | <0.000341 | <0.000780 | <0.00106
Apr-16 0.251 1.22 <0.000373 | <0.000387 | <0.000331 | <0.000260 [ <0.000384 0.00168 <0.00100 <0.000341 | <0.000780 <0.00106
Apr-16 | FD 0.269 1.32 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 0.00168 <0.00100 | <0.000341 | <0.000780 | <0.00106
Oct-16 0.235 1.21 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 0.00188 <0.00100 [ <0.000341 | <0.000780 | <0.00106
Oct-16 | FD 0.212 1.25 <0.000373 | <0.000387 [ <0.000331 | <0.000260 | <0.000384 0.00166 <0.00100 [ <0.000341 | <0.000780 | <0.00106
MW-7B [ Apr-13 <0.0500 <0.053 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
Apr-15 <0.0310 0.120 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 [ <0.000370 | <0.00100 [ <0.000340 [ <0.000780 | <0.00110
MW-10 | Apr-14 1.08 2.00 <0.00050 <0.00060 <0.00060 <0.00060 <0.00050 0.0020 J <0.00070 <0.00050 <0.00050 <0.0015
Nov-14 0.910 2.20 <0.00037 <0.00039 <0.00033 <0.00026 <0.00038 0.0018 <0.0010 <0.00034 <0.00078 <0.0011
Apr-15 041J 2.60 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 0.00195 <0.00100 | <0.000340 |<0.000780J| <0.00110
Oct-15 0.730 1.79 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 0.00201 <0.00100 | <0.000341 | <0.000780 | <0.00106
Apr-16 1.06 3.19 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 0.00216 <0.00100 | <0.000341 | <0.000780 | <0.00106
Oct-16 1.05 2.65 <0.000373 | <0.000387 [ <0.000331 | <0.000260 | <0.000384 0.0019 <0.00100 [ <0.000341 | <0.000780 | <0.00106
MW-11A| Apr-14 <0.0100 <0.021 <0.00050 <0.00060 <0.00060 <0.00060 <0.00050 <0.00060 <0.00070 <0.00050 <0.00050 <0.0015
Nov-14
Apr-15 <0.0310 0.0558 J | <0.000370 | <0.000390 | <0.000330 [ <0.000260 | <0.000380 | <0.000370 | <0.00100 | <0.000340 [ <0.000780 | <0.00110
Oct-15
Apr-16 <0.0314 <0.0247 <0.001 <0.001 <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
Oct-16
MW-11B| Mar-13 <0.0500 <0.052 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
Apr-15 <0.0310 <0.0250 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 [ <0.000370 | <0.00100 | <0.000340 | <0.000780 [ <0.00110
MW-12 | Apr-14 <0.020
MW-13 | Apr-14 <0.020
MW-15 | Mar-1 <0.0500 0.200 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
Apr-14 0.149 0.570 <0.00050 <0.00060 <0.00060 <0.00060 <0.00050 <0.00060 <0.00070 <0.00050 <0.00050 <0.0015
Apr-15 <0.16 1.01 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | 0.000809J | <0.00100 | <0.000340 | <0.000780 <0.00110
Apr-16 0.203 0.549 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | 0.000602J [ <0.00100 | <0.000341 | <0.000780 | <0.00106
MW-18A| Apr-14 <0.020 <0.00050 <0.00060 <0.00060 <0.00060 <0.00050 <0.00060 <0.00070 <0.00050 <0.00050 <0.0015
Nov-14 0.074J <0.00037 <0.00039 <0.00033 <0.00026 <0.00038 <0.00037 <0.0010 <0.00034 <0.00078 <0.0011
Apr-15 0.0770 J <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 | <0.000340 | <0.000780 | <0.00110
Oct-15 0.215 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
Apr-16 0.460 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | 0.000490J | <0.00100 | <0.000341 | <0.000780 | <0.00106
Oct-16 0.424 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | 0.000586J | <0.00100 | <0.000341 | <0.000780 | <0.00106
Table 4A - TPH and VOCs Groundwater Analytical Results 10of 10



Table 4A - Summary of Groundwater Analytical Data - Total Petroleum Hydrocarbons and Volatile Organic Compounds
2016 Annual Groundwater Report
HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Analyte Group: TPH Volatile Organic Compounds
Analyte: Ethyl- Naphtha Total
GRO DRO DRO-EP | 1,24-TMB | 1,3,5-TMB cis-1,2-DCE MTBE -lene o-Xylene Toluene Xylenes
Units: mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
CGWSL: - 0.200 0.400 0.015 0.120 0.005 0.070 0.700 0.143 0.030 0.193 0.750 0.620
CGWSL Source: NMED TPH | NMED TPH | USEPA TW | USEPA TW |USEPA MCL[USEPA MCL|USEPA MCL| NMED TW | WQCC HH | NMED TW | WQCC HH | WQCC HH
Area| Well ID Date _[Dup
MW-18B| Apr-13 0.100 <0.052 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
Apr-15 <0.0310 0.280 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 | <0.000340 | <0.000780 | <0.00110
MW-22A| Apr-14 3.46 5.80 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 0.0055 <0.00070 | <0.00050 | <0.00050 <0.0015
Nov-14 3.30 5.60 <0.00037 | <0.00039 | <0.00033 | <0.00026 | <0.00038 0.008 <0.0010 <0.00034 | <0.00078 <0.0011
Nov-14 | FD 4.30 5.30 <0.00037 | <0.00039 | <0.00033 | <0.00026 | <0.00038 0.0099 <0.0010 <0.00034 | <0.00078 <0.0011
Apr-15 2.57 5.80 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 0.00557 <0.00100 [ <0.000340 | <0.000780 J| <0.00110
Apr-15 | FD 3.80 6.39 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 0.00733 <0.00100 | <0.000340 | <0.000780 | <0.00110
Oct-15 3.63 4.56 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 0.00928 <0.00100 | <0.000341 | <0.000780 | <0.00106
Oct-15 | FD 3.31 4.46 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 0.00967 <0.00100 | <0.000341 | <0.000780 | <0.00106
Apr-16 3.53 7.43 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | 0.00907 <0.00100 | <0.000341 | <0.000780 | <0.00106
Apr-16 | FD 4.02 7.66 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 0.00887 <0.00100 <0.000341 [ <0.000780 <0.00106
Oct-16 3.48 573 <0.000373 | <0.000387 | <0.000331 | <0.000260 [ <0.000384 0.00805 <0.00100 <0.000341 | <0.000780 <0.00106
Oct-16 | FD 3.25 6.18 <0.000373 | <0.000387 | <0.000331 | <0.000260 [ <0.000384 0.0062 <0.00100 <0.000341 [ <0.000780 <0.00106
MW-22B| Apr-13 1.99 3.00 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0065 <0.0050 <0.0050 <0.0050 <0.015
Apr-15 2.34 5.60 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 0.00634 <0.00100 | <0.000340 | <0.000780 J| <0.00110
MW-70 | Apr-14 1.42 0.530 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 | <0.00060 | <0.00070 | <0.00050 | <0.00050 <0.0015
Nov-14 1.20 0.720 <0.00037 | <0.00039 | <0.00033 | <0.00026 | <0.00038 | <0.00037 <0.0010 <0.00034 | <0.00078 <0.0011
Apr-15 1.27J 0.790 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 | <0.000340 | <0.000780 | <0.00110
Oct-15 1.37 0.599 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
Apr-16 1.46 0.896 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
Oct-16 1.32 0.772 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
MW-72 | Nov-13 0.093 <0.051 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
Apr-14 0.092 0.760 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 | <0.00060 | <0.00070 | <0.00050 | <0.00050 <0.0015
Apr-15 <0.0310 1.30 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 [ <0.000340 | <0.000780 | <0.00110
Apr-16 <0.0314 0.950 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
MW-73 | Oct-13 1.22 3.10 0.0053 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
Apr-14 0.985 4.80 0.0021J <0.00060 | <0.00060 | <0.00060 | <0.00050 0.0016J | <0.00070 | <0.00050 [ <0.00050 <0.0015
Apr-15 0.378 4.00 0.00171 | <0.000390 | <0.000330 | <0.000260 | <0.000380 0.0029 <0.00100 | <0.000340 | <0.000780 | <0.00110
Apr-16 0.925 517 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | 0.00270 <0.00100 | <0.000341 | <0.000780 | <0.00106
MW-74 | Apr-14 1.09 28.0 <0.000373 | <0.000387 | <0.00060 | <0.00060 | <0.00050 | <0.00060 | <0.00070 | <0.00050 | <0.00050 <0.0015
Nov-14 0.680 30.0 <0.000373 | <0.000387 | <0.00033 | <0.00026 | <0.00038 | 0.00053J | <0.0010 <0.00034 | <0.00078 <0.0011
Apr-15 0.0910J 38.0 <0.000373 | <0.000387 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 | <0.000340 | <0.000780 | <0.00110
Oct-15 3.23 18.9 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | 0.000826 J | <0.00100 | <0.000341 | <0.000780 | <0.00106
Apr-16 1.20 18.4 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | 0.000972J | <0.00100 <0.000341 | <0.000780 | <0.00106
Oct-16 0.135 64.3 0.000718 J | <0.000387 | <0.000331 [ <0.000260 | <0.000384 | <0.000367 | <0.00100 <0.000341 [ <0.000780 <0.00106
MW-75 | Apr-14 1.66 9.00 0.0019J <0.00060 0.0011J | <0.00060 | <0.00050 0.0047J | <0.00070 | <0.00050 | <0.00050 <0.0015
Nov-14 2.50 13.0 0.0012 <0.00039 <0.0016 <0.0013 <0.0019 0.0028 J <0.0050 <0.0017 <0.0039 <0.0053
Apr-15 2.31 220 0.000710 J | <0.000390 | <0.00330 | <0.00260 | <0.00380 | 0.00935J | <0.0100 <0.00340 | <0.00780 <0.0110
Oct-15 10.9 19.6 0.00252 | <0.000387 | <0.000331 | <0.000260 | <0.000384 0.00463 <0.00100 | <0.000341 | <0.000780 | <0.00106
Apr-16 1.39 18.2 <0.000373 | <0.000387 | 0.00134 | <0.000260 | <0.000384 | 0.00577 <0.00100 | <0.000341 | <0.000780 | <0.00106
Oct-16 2.46 16.6 0.000631J | 0.00103 [ <0.000331 | <0.000260 | <0.000384 | 0.00407 <0.00100 | <0.000341 | <0.000780 | <0.00106
MW-76 | Apr-14 0.856 4.60 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 0.0037J | <0.00070 | <0.00050 | <0.00050 <0.0015
Nov-14 1.10 23.0 0.0026 J <0.0019 0.0049 J <0.0013 <0.0019 0.013 <0.0050 <0.0017 <0.0039 <0.0053
Apr-15 0.356 J 21.0 0.000699 J | 0.000697 J | <0.000330 | <0.000260 | <0.000380 0.0122 <0.00100 | <0.000340 | <0.000780 | <0.00110
Oct-15 0.773 25.2 0.000531 J | 0.000499 J | <0.000331 | <0.000260 | <0.000384 0.00839 <0.00100 | <0.000341 [ <0.000780 | <0.00106
Apr-16 0.759 241 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | 0.00756 <0.00100 | <0.000341 | <0.000780 | <0.00106
Oct-16 2.19 43.7 0.00187 0.00166 0.00227 | <0.000260 | 0.000437 J 0.0245 <0.00100 | <0.000341 | <0.000780 | 0.00214 J
2 | MwW-77 | Apr-14 1.13 39.0 0.0019J 0.0019J 0.0020J | <0.00060 0.0016 J 0.0069 <0.00070 [ <0.00050 0.0011J 0.0027 J
é Nov-14 1.30 91.0 0.0053 0.0044 J 0.019 <0.0013 0.0072 0.0091 <0.0050 0.0036 J 0.0073J 0.01J
c Apr-15 0.893 140 0.00333 0.00239 0.00962 <0.000260 0.00363 0.0131 <0.00100 0.00101 0.00216 J 0.00531
2 Oct-15 2.68 173 0.00348 0.00223 0.00156 | <0.000260 0.00533 0.00722 <0.00100 0.00112 0.00386 J 0.00589
g Apr-16 0.968 101 <0.000373 | 0.00161 0.00287 | <0.000260 | 0.00300 0.00647 <0.00100 | 0.000583J | 0.00138 J 0.00390
§ Oct-16 1.53J 86.1 0.00432J | <0.00387 | <0.00331 <0.00260 [ 0.00766J | 0.00552J <0.0100 <0.00341 <0.00780 <0.0106
w [ MW-78 | Mar-13 0.373 6.40 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.075
Apr-14 0.333J 29.0 <0.00050 | <0.00060 0.0031J | <0.00060 0.0013J | <0.00060 | <0.00070 0.0021J 0.0014J 0.0021J
Apr-15 0.279 67.0 0.00132 | 0.000829 J 0.0114 <0.000260 0.00262 | 0.000629 J | <0.00100 0.00356 0.00385 J 0.00502
Apr-16 0.269 63.2 <0.000373 | <0.000387 | 0.00275 | <0.000260 | 0.000942J | <0.000367 | <0.00100 0.00135 0.00125J | 0.00135J
MW-79 | Apr-14 0.076 1.30 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 | <0.00060 | <0.00070 | <0.00050 | <0.00050 <0.0015
Nov-14 0.055J 0.590 <0.00037 | <0.00039 | <0.00033 | <0.00026 | <0.00038 | <0.00037 <0.0010 <0.00034 | <0.00078 <0.0011
Apr-15 <0.0310 0.560 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 | <0.000340 | <0.000780 | <0.00110
Oct-15 0.0383 J 0.575 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
Apr-16 <0.0314 0.516 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
Oct-16 0.0513J 0.413 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
MW-80 | Mar-13 <0.0500 0.054 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
Apr-14 0.0489 J 0.200 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 | <0.00060 | <0.00070 | <0.00050 | <0.00050 <0.0015
Apr-15 <0.0310 0.750 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 [ <0.000340 | <0.000780 | <0.00110
Apr-16 <0.0314 0.317 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
MW-81 | Mar-13 <0.0500 0.140 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
Mar-13 | FD| <0.0500 0.150 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
Apr-14 0.0318J 3.60 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 | <0.00060 | <0.00070 | <0.00050 | <0.00050 <0.0015
Apr-15 <0.0310 8.00 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 [ <0.000340 | <0.000780 | <0.00110
Apr-16 0.0339J 8.64 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
MW-82 | Mar-13 1.30 2.70 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
Apr-14 0.611 4.20 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 | <0.00060 | <0.00070 | <0.00050 | <0.00050 <0.0015
Apr-14 | FD 0.649 4.20 <0.00050 <0.00060 <0.00060 <0.00060 <0.00050 <0.00060 <0.00070 <0.00050 <0.00050 <0.0015
Apr-15 0.361 14.0 <0.000370 | <0.000390 | 0.000339 J | <0.000260 | <0.000380 | <0.000370 | <0.00100 <0.000340 | <0.000780 <0.00110
Apr-16 0.334 8.41 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 <0.00100 | <0.000341 | <0.000780 <0.00106
MW-83 | Apr-14 0.489 J 20.0 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 | <0.00060 | <0.00070 | <0.00050 | <0.00050 <0.0015
Nov-14 0.430 22.0 <0.00037 <0.00039 <0.00033 <0.00026 0.00044 J <0.00037 <0.0010 0.00087 J 0.0011J <0.0011
Apr-15 0.278 31.0 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 | 0.000607 J | <0.000780 | <0.00110
Oct-15 6.26 40.3 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 [ <0.000341 | <0.000780 | <0.00106
Apr-16 0.310 26.0 <0.000373 | <0.000387 | 0.00114 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
Oct-16 0.234 28.9 <0.000373 | <0.000387 | 0.000449 J | <0.000260 | <0.000384 | <0.000367 | <0.00100 | 0.000569 J | <0.000780 | <0.00106
MW-84 | Apr-14 0.607 27.0 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 0.0020J | <0.00070 | <0.00050 | <0.00050 <0.0015
Nov-14 0.610 75.0 <0.00037 | <0.00039 | 0.00070J | <0.00026 | 0.00098 J 0.0025 <0.0010 0.00055J | <0.00078 <0.0011
Apr-15 0.613 62.0 <0.000370 | <0.000390 | 0.000664 J | <0.000260 | 0.000574J | 0.00279 <0.00100 | <0.000340 | <0.000780 | <0.00110
Oct-15 1.96 82.1 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 0.00125 <0.00100 | <0.000341 [ <0.000780 | <0.00106
Apr-16 0.519 83.8 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | 0.00129 <0.00100 | <0.000341 | <0.000780 | <0.00106
Oct-16 1.58 J 95.3 <0.00373 <0.00387 <0.00331 <0.00260 <0.00384 <0.00367 <0.0100 <0.00341 <0.00780 <0.0106
MW-87 | Apr-14 <0.0100 0.230 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 | <0.00060 | <0.00070 | <0.00050 | <0.00050 <0.0015
Nov-14 <0.031 0.120 <0.00037 <0.00039 <0.00033 <0.00026 <0.00038 <0.00037 <0.0010 <0.00034 <0.00078 <0.0011
Apr-15 <0.0310 0.390 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | 0.000569J | <0.00100 [ <0.000340 | <0.000780 | <0.00110
Oct-15 0.0451J 0.251 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | 0.000696J | <0.00100 [ <0.000341 | <0.000780 | <0.00106
Apr-16 0.0421J 0.449 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | 0.000646 J | <0.00100 | <0.000341 | <0.000780 | <0.00106
Oct-16 <0.0314 0.405 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | 0.00107 <0.00100 | <0.000341 | <0.000780 | <0.00106
MW-88 | Apr-14 0.0497 J 0.370 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 | <0.00060 | <0.00070 | <0.00050 | <0.00050 <0.0015
Nov-14 0.048 J 0.570 <0.00037 | <0.00039 | <0.00033 | <0.00026 | <0.00038 | <0.00037 <0.0010 <0.00034 | <0.00078 <0.0011
Apr-15 <0.0310 0.610 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 [ <0.000340 | <0.000780 | <0.00110
Oct-15 <0.0314 0.455 <0.000373 | <0.000387 | <0.000331 | <0.000260 [ <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
Apr-16 <0.0314 0.636 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
Oct-16 0.0848 J 0.635 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 <0.00100 | <0.000341 | <0.000780 <0.00106
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Table 4A - Summary of Groundwater Analytical Data - Total Petroleum Hydrocarbons and Volatile Organic Compounds
2016 Annual Groundwater Report
HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Analyte Group: TPH Volatile Organic Compounds
Analyte: Ethyl- Naphtha Total
GRO DRO DRO-EP | 1,24-TMB | 1,3,5-TMB cis-1,2-DCE MTBE -lene o-Xylene Toluene Xylenes
Units: mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
CGWSL: - 0.200 0.400 0.015 0.120 0.005 0.070 0.700 0.143 0.030 0.193 0.750 0.620
CGWSL Source: NMED TPH | NMED TPH | USEPA TW | USEPA TW |USEPA MCL[USEPA MCL|USEPA MCL| NMED TW | WQCC HH | NMED TW | WQCC HH | WQCC HH
Area| Well ID Date _[Dup
MW-120 | Apr-14 0.073 0.230 <0.0050 <0.0050 <0.00060 [ <0.00060 | <0.00050 | <0.00060 0.0026J | <0.00050 | <0.00050 <0.0015
Nov-14 0.057 J 2.40 <0.00050 | <0.00060 | <0.00033 | <0.00026 | <0.00038 | <0.00037 <0.0010 <0.00034 | <0.00078 <0.0011
Apr-15 <0.0310 3.09 <0.00037 <0.00039 | <0.000330 [ <0.000260 | <0.000380 | <0.000370 | <0.00100 | <0.000340 [ <0.000780 | <0.00110
Oct-15 0.181 1.30 <0.000370 | <0.000390 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
Apr-16 0.0845J 1.82 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
Oct-16 <0.0314 0.920 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
MW-121| Apr-14 <0.0100 0.092 <0.00050 <0.00060 <0.00060 <0.00060 <0.00050 <0.00060 <0.00070 <0.00050 <0.00050 <0.0015
Nov-14 <0.031 0.510 <0.00037 | <0.00039 | <0.00033 | <0.00026 | <0.00038 | <0.00037 <0.0010 <0.00034 | <0.00078 <0.0011
Apr-15 <0.0310 0.565 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 [ <0.000340 | <0.000780 | <0.00110
Oct-15 <0.0314 0.460 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 [ <0.000341 | <0.000780 | <0.00106
Apr-16 <0.0314 0.456 <0.000373 | <0.000387 | <0.000331 [ <0.000260 | <0.000384 | <0.000367 <0.00100 | <0.000341 [ <0.000780 <0.00106
Oct-16 0.0514 JB 0.593 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
MW-122 | Apr-14 0.0289 J <0.021 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 | <0.00060 | <0.00070 | <0.00050 | <0.00050 <0.0015
Nov-14 <0.031 5.50 <0.00037 | <0.00039 | <0.00033 | <0.00026 | <0.00038 | <0.00037 <0.0010 <0.00034 | <0.00078 <0.0011
Apr-15 <0.0310 4.79 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 | <0.000340 | <0.000780 | <0.00110
Oct-15 0.0340J 6.06 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
Apr-16 <0.0314 0.824 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
Oct-16 0.0443 JB 0.412 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
MW-123 | Apr-14 <0.0100 2.80 <0.00050 <0.00070 <0.00060 <0.00060 <0.00050 0.0014 J <0.00070 <0.00050 <0.00050 <0.0015
Nov-14 1.60 2.70 <0.00040 | <0.00031 <0.00033 | <0.00026 | <0.00038 0.0017 <0.0010 <0.00034 | <0.00078 <0.0011
Apr-15 1.90 3.60 <0.000400 | <0.000310 | <0.000330 | <0.000260 | <0.000380 0.00124 <0.00100 | <0.000340 | <0.000780 | <0.00110
Oct-15 1.24 213 <0.000398 | <0.000306 | <0.000331 | <0.000260 | <0.000384 0.00126 <0.00100 | <0.000341 | <0.000780 | <0.00106
Apr-16 1.83 3.82 <0.000373 | <0.000387 | <0.000331 | <0.000260 [ <0.000384 0.00143 <0.00100 <0.000341 | <0.000780 <0.00106
Oct-16 1.50 3.53 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | 0.00163 <0.00100 | <0.000341 | <0.000780 | <0.00106
MW-124 | Apr-14 <0.0100 <0.021 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 | <0.00060 | <0.00070 | <0.00050 | <0.00050 <0.0015
Nov-14 <0.031 <0.022 <0.00037 | <0.00039 | <0.00033 | <0.00026 | <0.00038 | <0.00037 <0.0010 <0.00034 | <0.00078 <0.0011
Apr-15 <0.0310 J 0.0550 J <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 | <0.000340 | <0.000780 | <0.00110
Oct-15 <0.0314 0.0298 J | <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
Apr-16 <0.0314 <0.0247 | <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
Oct-16 <0.0314 <0.0247 | <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
OCD-1R | Apr-14 <0.0100 <0.021 <0.0050 <0.0050 <0.00060 | <0.00060 | <0.00050 | <0.00060 | <0.00070 | <0.00050 | <0.00050 <0.0015
Nov-14 <0.031 0.230 <0.00050 | <0.00060 | <0.00033 | <0.00026 | <0.00038 | <0.00037 <0.0010 <0.00034 | <0.00078 <0.0011
Apr-15 <0.0310 0.242 <0.00037 | <0.00039 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 | <0.000340 | <0.000780 [ <0.00110
Oct-15 <0.0314 0.266 <0.000370 | <0.000390 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 [ <0.000341 | <0.000780 | <0.00106
Apr-16 <0.0314 0.241 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 <0.00100 <0.000341 | <0.000780 <0.00106
Oct-16 0.0450 J 0.267 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
OCD-2A | Apr-14 <0.0100 <0.020 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 | <0.00060 | <0.00070 | <0.00050 | <0.00050 <0.0015
Nov-14 <0.031 0.093J <0.00037 <0.00039 <0.00033 <0.00026 <0.00038 <0.00037 <0.0010 <0.00034 <0.00078 <0.0011
Apr-15 <0.0310 0.104 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 | <0.000340 |<0.000780J| <0.00110
8 Oct-15 <0.0314 0.0455J | <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
s Apr-16 <0.0314 0.0682J | <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
% Oct-16 0.0333J 0.0722J | <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 [ <0.000341 | <0.000780 | <0.00106
% OCD-3 | Apr-14 <0.0100 <0.021 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 | <0.00060 | <0.00070 | <0.00050 | <0.00050 <0.0015
5 Nov-14 <0.031 0.07J <0.00037 | <0.00039 | <0.00033 | <0.00026 | <0.00038 | <0.00037 <0.0010 <0.00034 | <0.00078 <0.0011
§ Apr-15 <0.0310 0.0484J | <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 [ <0.000340 | <0.000780 | <0.00110
w Oct-15 <0.0314 0.0251J | <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 [ <0.000341 | <0.000780 | <0.00106
Apr-16 <0.0314 <0.0247 <0.000373 | <0.000387 | <0.000331 [ <0.000260 | <0.000384 | <0.000367 <0.00100 | <0.000341 | <0.000780 <0.00106
Oct-16 <0.0314 <0.0247 <0.000373 | <0.000387 | <0.000331 [ <0.000260 | <0.000384 | <0.000367 <0.00100 | <0.000341 | <0.000780 <0.00106
OCD-4 | Apr-14 <0.0100 <0.021 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 | <0.00060 | <0.00070 | <0.00050 | <0.00050 <0.0015
Nov-14 <0.031 0.065 J <0.00037 <0.00039 <0.00033 <0.00026 <0.00038 <0.00037 <0.0010 <0.00034 <0.00078 <0.0011
Apr-15 <0.0310 0.0464J | <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 | <0.000340 | <0.000780 | <0.00110
Oct-15 <0.0314 <0.0247 | <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
Apr-16 <0.0314 <0.0247 | <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
Oct-16 <0.0314 <0.0247 | <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
OCD-5 | Apr-14 0.127 <0.021 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 | <0.00060 | <0.00070 | <0.00050 | <0.00050 <0.0015
Apr-14 | FD 0.140 <0.021 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 | <0.00060 | <0.00070 | <0.00050 | <0.00050 <0.0015
Nov-14 0.260 0.540 <0.00037 | <0.00039 | <0.00033 | <0.00026 | <0.00038 | <0.00037 <0.0010 <0.00034 | <0.00078 <0.0011
Apr-15 <0.0310 0.218 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 | <0.000340 | <0.000780 | <0.00110
Oct-15 0.0402 J 0.0951J <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
Apr-16 <0.0314 0.0576 J | <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
Oct-16 0.0391J 0.0423J | <0.000373 | <0.000387 | <0.000331 | <0.000260 [ <0.000384 | <0.000367 | <0.00100 [ <0.000341 | <0.000780 | <0.00106
OCD-6 | Apr-14 0.297 0.820 <0.00050 <0.00060 <0.00060 <0.00060 <0.00050 <0.00060 <0.00070 <0.00050 <0.00050 <0.0015
Nov-14 <0.031 0.540 <0.00037 | <0.00039 | <0.00033 | <0.00026 | <0.00038 | <0.00037 <0.0010 <0.00034 | <0.00078 <0.0011
Apr-15 0.0819J 1.00 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 [ <0.000340 | <0.000780 | <0.00110
Oct-15 1.88 1.09 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 [ <0.000341 | <0.000780 | <0.00106
Apr-16 0.0939 1.1 <0.000373 | <0.000387 | <0.000331 [ <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
Oct-16 0.242 1.11 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
OCD-7AR|_Apr-14 0.889 4.00 0.0017 J <0.00060 | <0.00060 | <0.00060 | <0.00050 0.0015J | <0.00070 | <0.00050 | <0.00050 <0.0015
Apr-14 | FD 0.883 4.10 0.0016 J <0.00060 | <0.00060 | <0.00060 | <0.00050 0.0018J | <0.00070 | <0.00050 [ <0.00050 <0.0015
Nov-14 0.760 3.50 0.00054J | <0.00039 | <0.00033 | <0.00026 | <0.00038 0.0022 <0.0010 <0.00034 | <0.00078 <0.0011
Apr-15 0.715 4.29 0.000760 J | <0.000390 | <0.000330 | <0.000260 | <0.000380 0.00196 <0.00100 | <0.000340 | <0.000780 | <0.00110
Oct-15 1.20 4.12 0.00129 | <0.000387 | <0.000331 | <0.00026 | <0.000384 0.00202 <0.001 <0.000341 | <0.00078 | <0.00106
Apr-16 0.443 5.24 <0.000373 | <0.000387 | <0.000331 | <0.000260 [ <0.000384 0.00141 <0.00100 <0.000341 | <0.000780 <0.00106
Oct-16 1.08 5.28 0.00172 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | 0.00179 <0.00100 | <0.000341 | <0.000780 | <0.00106
OCD-7B | Mar-13 <0.0500 <0.052 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
Apr-15 <0.0310 0.120 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 | <0.000340 | <0.000780 | <0.00110
OCD-8A | Apr-14 0.728 2.90 0.0010J <0.00060 | <0.00060 | <0.00060 | <0.00050 0.0044J | <0.00070 | <0.00050 | <0.00050 <0.0015
Apr-14 | FD 0.764 2.80 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 0.0047J | <0.00070 | <0.00050 [ <0.00050 <0.0015
Nov-14 0.660 1.80 <0.00037 | <0.00039 | <0.00033 | <0.00026 | <0.00038 0.004 <0.0010 <0.00034 | <0.00078 <0.0011
Apr-15 0.491 2.60 0.000370 J | <0.000390 | <0.000330 | <0.000260 | <0.000380 0.00498 <0.00100 | <0.000340 [ <0.000780 | <0.00110
Oct-15 0.648 2.74 0.000454 J | <0.000387 | <0.000331 | <0.000260 | <0.000384 0.0051 <0.00100 | <0.000341 | <0.000780 | <0.00106
Apr-16 0.726 3.26 0.000482J | <0.000387 | <0.000331 | <0.000260 | <0.000384 | 0.00475 <0.00100 | <0.000341 | <0.000780 | <0.00106
Oct-16 0.714 3.23 0.00108 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | 0.00507 <0.00100 | <0.000341 | <0.000780 | <0.00106
OCD-8B | Apr-13 0.298 0.890 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
Apr-15 <0.0310 0.840 <0.000370 | <0.000390 | <0.000330 | <0.000260 [ <0.000380 0.00155 <0.00100 | <0.000340 | <0.000780 | <0.00110
KWB-1A| Apr-14 <0.021 <0.0050 <0.0050 <0.00060 [ <0.00060 | <0.00050 | <0.00060 [ <0.00070 | <0.00050 | <0.00050 <0.0015
Nov-14 0.15J <0.0050 <0.0050 <0.00033 <0.00026 <0.00038 <0.00037 <0.0010 <0.00034 <0.00078 <0.0011
Apr-15 0.0932J <0.00050 | <0.00060 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 | <0.000340 | <0.000780 [ <0.00110
> Oct-15 0.114 <0.00037 | <0.00039 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 [ <0.00106
g Apr-16 0.127 <0.000370 | <0.000390 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
e Oct-16 0.166 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
%5 |KWB-1C| Apr-13 <0.044 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
K] Apr-15 0.113 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 | <0.000340 | <0.000780 | <0.00110
w [ KWB-7 | Nov-14 1.00 0.210 0.0085 J 0.077 <0.0026 0.073 0.013 0.03J 0.015 <0.0078 0.051
% Apr-15 1.43 0.0766 0.000982 J 0.929 <0.000260 0.0285 0.0225 0.012 0.00377 0.00213 J 0.00718
i Oct-15 0.721 0.00557 | <0.000387 0.0164 <0.000260 0.024 0.00677 0.00225J | 0.000608 J | <0.000780 | 0.00145J
Apr-16 1.22 0.0482 0.00903 0.0365 <0.000260 0.0248 0.0104 0.0141 0.00167 | <0.000780 0.0235
Oct-16 1.06 0.007 0.000877 J 0.0364 <0.000260 0.0167 0.00582 | 0.0012JJ4 | <0.000341 | 0.00155J 0.0196
KWB-8 [ Oct-16 3.02 0.17J <0.0774 11.5 <0.0520 0.828 <0.0734 <0.200 J4 0.150 J 1.48 1.16
Table 4A - TPH and VOCs Groundwater Analytical Results 30of 10



Table 4A - Summary of Groundwater Analytical Data - Total Petroleum Hydrocarbons and Volatile Organic Compounds
2016 Annual Groundwater Report
HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Analyte Group: TPH Volatile Organic Compounds
Analyte: Ethyl- Naphtha Total
GRO DRO DRO-EP | 1,24-TMB | 1,3,5-TMB cis-1,2-DCE MTBE -lene o-Xylene Toluene Xylenes
Units: mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
CGWSL: - 0.200 0.400 0.015 0.120 0.005 0.070 0.700 0.143 0.030 0.193 0.750 0.620
CGWSL Source: NMED TPH | NMED TPH | USEPA TW | USEPA TW |USEPA MCL[USEPA MCL|USEPA MCL| NMED TW | WQCC HH | NMED TW | WQCC HH | WQCC HH
Area| Well ID Date _[Dup
KWB-10R| Nov-14 12.0 0.410 0.110 5.10 <0.0065 0.400 5.20 0.190 0.320 0.180 1.200
Apr-15 9.16 0.457 0.136 5.65 <0.00260 0.528 3.87 0.138 0.343 0.141 1.38
Oct-15 4.65 0.358 0.100 6.77 <0.000260 0.523 4.66 0.186 0.254 0.124 1.08
Apr-16 5.24 0.323 0.0886 5.26 <0.0130 0.437 3.71 0.150 J 0.184 0.0937J 0.829
Oct-16 7.50 0.307 0.0765 0.565 <0.00520 0.513 3.62 0.133 0.196 0.110 0.860
KWB-11A[ Nov-14 <0.031 0.710 0.052 0.0013 0.0078 <0.00026 | <0.00038 0.0012 0.015 0.00076 J | <0.00078 0.0025 J
Nov-14 | FD 0.290 0.860 0.047 0.0011 0.0072 <0.00026 | <0.00038 0.0015 0.019 0.00068 J | <0.00078 0.0022 J
Apr-15 0.339 1.87 0.0658 0.00168 0.0248 <0.000260 | <0.000380 0.00648 0.0233 0.000869 J | <0.000780 | 0.00275J
Oct-15 0.217 0.646 0.0528 0.00117 0.00571 | <0.000260 | <0.000384 0.00434 0.0165 0.000511J | <0.000780 | 0.00181J
Apr-16 0.267 3.74 0.0256 0.00122 0.00541 <0.000260 | <0.000384 | 0.00477 0.0134 0.000423 J | <0.000780 | <0.00106
Oct-16 0.223 B 1.36 0.0341 0.000945J | 0.00725 | <0.000260 | <0.000384 | 0.00416 | 0.00936 J4 | 0.000483 J | <0.000780 | 0.00158 J
KWB-11B| Apr-14 2.74 3.20 0.230 0.0046J | <0.00060 | <0.00060 0.020 <0.00060 0.011 <0.00050 | <0.00050 0.0043 J
Nov-14 <0.031 <0.022 <0.00037 | <0.00039 | <0.00033 | <0.00026 | <0.00038 | <0.00037 <0.0010 <0.00034 | <0.00078 <0.0011
Apr-15 <0.0310 0.0365J <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 0.00121 <0.00100 | <0.000340 | <0.000780 | <0.00110
Oct-15 <0.0314 <0.0247 0.000489 J | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 <0.000341 | <0.000780 | <0.00106
Apr-16 <0.0314 <0.0247 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
Oct-16 0.0565 JB 0.0388 J 0.000394 J | <0.000387 | <0.000331 [ <0.000260 | <0.000384 | <0.000367 |0.00153 J J4[ <0.000341 | <0.000780 <0.00106
KWB-12A| Nov-14 <0.031 <0.022 <0.00037 <0.00039 <0.00033 <0.00026 <0.00038 <0.00037 <0.0010 <0.00034 <0.00078 <0.0011
Nov-14 | FD <0.031 0.074 J <0.00037 <0.00039 <0.00033 <0.00026 <0.00038 <0.00037 <0.0010 <0.00034 <0.00078 <0.0011
Apr-15 <0.0310 0.0310J 0.000452 J | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 | <0.000340 | <0.000780 | <0.00110
Apr-15 | FD | <0.0310 0.305 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 [ <0.000340 | <0.000780 | <0.00110
Oct-15 <0.0314 <0.0247 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 [ <0.000341 | <0.000780 | <0.00106
Apr-16 <0.0314 0.0377 J <0.000373 | <0.000387 | <0.000331 [ <0.000260 | <0.000384 | <0.000367 <0.00100 | <0.000341 | <0.000780 <0.00106
Oct-16 0.0348 JB | 0.0329 J <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
KWB-12B| Apr-14 <0.0100 <0.021 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 | <0.00060 | <0.00070 | <0.00050 | <0.00050 <0.0015
Apr-14 | FD| <0.0100 <0.021 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 | <0.00060 | <0.00070 | <0.00050 | <0.00050 <0.0015
Nov-14 <0.031 <0.022 <0.00037 <0.00039 <0.00033 <0.00026 <0.00038 <0.00037 <0.0010 <0.00034 <0.00078 <0.0011
Apr-15 <0.0310 0.0740J <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 [ <0.000340 | <0.000780 | <0.00110
Oct-15 <0.0314 <0.0247 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 [ <0.000341 | <0.000780 | <0.00106
Oct-15 [ FD| <0.0314 0.0372J 0.000895 J | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | 0.000692J | <0.000780 | 0.00226 J
Apr-16 <0.0314 <0.0247 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 <0.00100 | <0.000341 [ <0.000780 <0.00106
Apr-16 | FD <0.0314 <0.0247 <0.000373 | <0.000387 | <0.000331 [ <0.000260 | <0.000384 | <0.000367 <0.00100 | <0.000341 | <0.000780 <0.00106
Oct-16 0.0581JB | 0.0351J <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
Oct-16 | FD | 0.0416 JB | 0.0806 J <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 0.0139 <0.000341 | <0.000780 | <0.00106
KWB-P4 | Apr-13 <0.052 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
Apr-15 0.0820 J <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 [ <0.000340 | <0.000780 | <0.00110
MW-57 | Apr-14 0.350 0.780 <0.00050 | <0.00060 0.0013J | <0.00060 | <0.00050 | <0.00060 0.0010J | <0.00050 | <0.00050 <0.0015
Nov-14 0.047 J 0.26 J <0.00037 <0.00039 0.006 <0.00026 <0.00038 <0.00037 <0.0010 <0.00034 <0.00078 <0.0011
Apr-15 <0.0310 0.200 0.00163 | 0.000463 J | <0.000330 | <0.000260 | 0.000667 J | <0.000370 | 0.00156 J | 0.000561J | <0.000780 | 0.00197 J
Oct-15 <0.0314 0.242 <0.000373 | <0.000387 | 0.00123J | <0.000260 | <0.000384 | <0.000367 | <0.00100 [ <0.000341 | <0.000780 | <0.00106
Apr-16 <0.0314 0.198 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
Oct-16 0.0467 JB 0.103 <0.000373 | <0.000387 | 0.000681J | <0.000260 | <0.000384 | <0.000367 |<0.00100 J4| <0.000341 | <0.000780 | <0.00106
MW-58 | Nov-14 7.80 0.860 0.098 7.40 <0.0065 2.40 <0.0092 0.48 0.076 <0.02 1.60
Apr-15 9.00 1.04 0.195 6.03 <0.00260 1.98 0.0187 0.318 0.083 0.0174J 2.16
Oct-15 5.11 0.893 0.0651J 6.89 <0.0260 2.00 <0.0367 0.354J 0.0603 J <0.0780 2.18
Apr-16 6.27 0.753 0.0179 4.12 <0.00260 1.11 0.200 0.257 0.0183 0.00806 J 0.848
> Oct-16 7.78 0.387 0.00321 5.92 <0.000260 1.10 0.0468 0.0867 0.0201 0.0159 0.893
E MW-111] Apr-14 2.36 1.30 0.0021J <0.00060 0.110 <0.00060 0.0085 2.00 0.0016 J 0.0011J 0.0011J 0.0057 J
2 Nov-14 1.70 2.00 0.0074 0.0017 0.180 <0.00026 0.026 16 E 0.0064 J4 0.0052 0.0016 J 0.027
S Apr-15 1.37 1.90 0.00256 | 0.000567 J 0.0755 <0.000260 0.00824 | <0.000370 | 0.00294 J 0.00158 | <0.000780 0.00881
K] Oct-15 0.674 2.10 0.00122 | <0.000387 0.0243 <0.000260 0.00615 1.32 0.00645 | <0.000341 | <0.000780 | 0.00113J
w Apr-16 1.31 2.04 <0.000373 | <0.000387 0.0299 <0.000260 | 0.00122 1.54 <0.00100 | <0.000341 | <0.000780 | <0.00106
% Oct-16 1.13 2.04 0.00215 <0.000387 0.0432 <0.000260 0.00226 1.29 0.00103 J | <0.000341 | <0.000780 | 0.00177 J
L [MW-112] Nov-14 28.00 2.20 .350 0.091 8. <0.0065 .9 .00 0.200 0.600 0.730 2.00
MW-113 | Apr-14 17.30 0.230 .058 0.021 2. <0.00060 .4 .01 <0.00070 0.090J 0.064 0.910
Nov-14 2.40 0.640 .041 0.0071 1. <0.00026 .0 .02 0.048 J4 0.016 0.0046 J 0.100
Nov-14 | FD 2.70 0.820 0.039 0.0069 J 1.20 <0.0026 0.0079J 0.019 0.032J 0.015 <0.0078 0.100
Apr-15 <0.0310 0.330 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 0.0178 <0.00100 | <0.000340 | <0.000780 | <0.00110
Apr-15 | FD | <0.0310 0.241 0.000538 J | <0.000390 | 0.000402J | <0.000260 | <0.000380 0.0158 <0.00100 | <0.000340 | <0.000780 | <0.00110
Oct-15 <0.0314 0.115 <0.000373 | <0.000387 | 0.000477 J | <0.000260 | <0.000384 0.0158 <0.00100 | <0.000341 | <0.000780 | <0.00106
Oct-15 [ FD| <0.0314 0.0917J <0.000373 | <0.000387 | 0.000533 J | <0.000260 | <0.000384 0.0176 <0.00100 [ <0.000341 | <0.000780 | <0.00106
Apr-16 0.581 0.156 0.000753 J | <0.000387 0.0136 <0.000260 0.00354 0.0143 <0.00100 <0.000341 | <0.000780 0.00518
Apr-16 | FD 0.627 0.180 0.000813 J | <0.000387 0.0148 <0.000260 0.00364 0.0143 <0.00100 <0.000341 [ <0.000780 0.00531
Oct-16 0.215B 0.236 0.00977 <0.000387 0.00660 <0.000260 0.0199 0.0137 0.00208 JJ4| <0.000341 | <0.000780 0.0143
Oct-16 | FD 0.218 B 0.188 0.00933 <0.000387 0.00588 <0.000260 0.0175 0.0143 0.00200 JJ4| <0.000341 | <0.000780 0.0127
MW-125| Apr-14 0.0383J <0.021 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 | <0.00060 | <0.00070 | <0.00050 | <0.00050 <0.0015
Nov-14 <0.031 0.047J <0.00037 | <0.00039 | <0.00033 | <0.00026 | <0.00038 | <0.00037 | <0.0010J4 | <0.00034 | <0.00078 <0.0011
Apr-15 <0.0310J | <0.0250 B <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 | <0.000340 | <0.000780 | <0.00110
Oct-15 <0.0314 0.0523J <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 [ <0.000341 | <0.000780 | <0.00106
Apr-16 <0.0314 0.0578 J <0.000373 | <0.000387 | <0.000331 [ <0.000260 | <0.000384 | <0.000367 <0.00100 | <0.000341 | <0.000780 <0.00106
Oct-16 <0.0314 0.0756 J <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
MW-126A[ Apr-14 0.142 0.710 0.0030 J <0.00060 0.0034J | <0.00060 | <0.00050 | <0.00060 0.0013J 0.0011J 0.0022J 0.0045 J
Nov-14 0.410 0.880 <0.00037 <0.00039 <0.00033 <0.00026 <0.00038 <0.00037 <0.0010 <0.00034 <0.00078 <0.0011
Apr-15 <0.0310 0.757 0.000397 J | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 <0.000340 | <0.000780 | <0.00110
Oct-15 0.640 0.569 0.00251 <0.000387 0.0447 <0.000260 0.00475 <0.000367 | <0.00100 | <0.000341 | 0.000858 J 0.0103
Apr-16 0.202 0.751 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
Oct-16 0.702 0.924 <0.000373 | <0.000387 0.0503 <0.000260 | <0.000384 | <0.000367 | <0.00100 J4| <0.000341 | <0.000780 | <0.00106
MW-126B{ Apr-14 0.079 0.340 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 | <0.00060 | <0.00070 | <0.00050 | <0.00050 <0.0015
Nov-14 <0.031 0.280 <0.00037 | <0.00039 | <0.00033 | <0.00026 | <0.00038 | <0.00037 <0.0010 <0.00034 | <0.00078 <0.0011
Apr-15 <0.0310 0.392 0.000409 J | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 | <0.000340 | <0.000780 | <0.00110
Oct-15 <0.0314 0.140 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 [ <0.000341 | <0.000780 | <0.00106
Apr-16 <0.0314 0.361 <0.000373 | <0.000387 | <0.000331 [ <0.000260 | <0.000384 | <0.000367 <0.00100 | <0.000341 | <0.000780 <0.00106
Oct-16 0.0546 JB 0.346 <0.000373 | <0.000387 [ <0.000331 | <0.000260 | <0.000384 | <0.000367 [<0.00100 J4| <0.000341 | <0.000780 <0.00106
MW-127 | Apr-14 37.70 3.50 0.290 0.063 6.80 <0.00060 0.930 1.40 0.140 0.330 2.40 0.870
Nov-14 6.10 1.30 0.078 0.0061 1.80 <0.00026 0.240 0.760 0.040 0.068 0.150 0.150
Apr-15 9.73 1.68 0.126 0.00854 4.41 <0.000260 0.424 0.868 0.0658 0.142 0.183 0.296
Oct-15 6.54 0.585 0.098 <0.00774 1.51 <0.00520 0.299 0.730 0.0415J 0.0552 0.216 0.141
Apr-16 6.40 1.43 0.0941 0.00632 2.01 <0.000260 0.348 0.629 0.0425 0.0375 0.287 0.149
Oct-16 3.81B 1.22 0.0332 <0.00387 0.644 <0.00260 0.120 0.575 <0.0100 J4 0.0127 0.0877 0.0514
MW-128 | Apr-14 3.19 2.10 0.0095 0.0045 J 0.240 <0.00060 0.043 1.30 0.012 <0.00050 0.0019J 0.014J
Nov-14 1.20 2.40 0.0028 0.00048 J 0.120 <0.00026 0.012 0.95E 0.0061 <0.00034 | 0.00092J 0.0055
Apr-15 1.23J 3.00 0.00374 | 0.000551J 0.297 <0.000260 0.0114 1.60 0.00346 J | <0.000340 | 0.000928J | 0.00326
Oct-15 0.644 1.78 <0.00746 <0.00774 0.0297 <0.00520 <0.00768 0.86 <0.0200 <0.00682 <0.0156 <0.0212
Apr-16 0.620 245 0.00209 | <0.000387 0.0231 <0.000260 | 0.00494 0.846 0.00104 J [ <0.000341 | <0.000780 | 0.00153 J
Oct-16 0.907 2.75 0.00197 <0.000387 0.109 <0.000260 0.00408 0.832 0.00225J | <0.000341 | <0.000780 0.0037
MW-129 | Nov-14 4.60 2.70 0.014 0.0043 J 0.084 <0.0026 0.025 54 E <0.01 0.016 0.071 0.059
Apr-15 3.29 245 0.00286 | 0.000679 J 0.0372 <0.000260 0.00131 7.04 0.00407 J 0.00112 | <0.000780 0.00357
Oct-15 4.11J 1.31 <0.0373 <0.0387 <0.0331 <0.0260 <0.0384 5.79 <0.1 <0.0341 <0.0780 <0.106
Apr-16 2.70 1.68 0.00382 0.000880 J <0.0166 <0.000260 <0.0192 4.59 0.00534 0.000796 J <0.0390 0.00278 J
Oct-16 217 1.68 0.00143 0.000479 J 0.00791 <0.000260 | 0.000985 J 4.73 0.00186 JJ4 | <0.000341 0.00092 J 0.00124 J
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Table 4A - Summary of Groundwater Analytical Data - Total Petroleum Hydrocarbons and Volatile Organic Compounds
2016 Annual Groundwater Report
HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Analyte Group: TPH Volatile Organic Compounds
Analyte: Ethyl- Naphtha Total
GRO DRO DRO-EP | 1,24-TMB | 1,3,5-TMB cis-1,2-DCE MTBE -lene o-Xylene Toluene Xylenes
Units: mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
CGWSL: - 0.200 0.400 0.015 0.120 0.005 0.070 0.700 0.143 0.030 0.193 0.750 0.620
CGWSL Source: NMED TPH | NMED TPH | USEPA TW | USEPA TW |USEPA MCL[USEPA MCL|USEPA MCL| NMED TW | WQCC HH | NMED TW | WQCC HH | WQCC HH
Area| Well ID Date _[Dup
MW-130 | Apr-14 <0.0100 0.330 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 | <0.00060 | <0.00070 | <0.00050 | <0.00050 <0.0015
Nov-14 <0.031 0.700 <0.00037 | <0.00039 | <0.00033 | <0.00026 | <0.00038 0.0012 <0.0010 <0.00034 | <0.00078 <0.0011
Apr-15 <0.0310 J 0.960 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | 0.000510J | <0.00100 | <0.000340 | <0.000780 <0.00110
Oct-15 <0.0314 0.508 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | 0.000449J | <0.00100 | <0.000341 | <0.000780 | <0.00106
Apr-16 <0.0314 1.08 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | 0.000538J | <0.00100 | <0.000341 | <0.000780 | <0.00106
Oct-16 0.200 1.09 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 0.0013 0.00112J | <0.000341 | <0.000780 | <0.00106
MW-131| Apr-14 26.20 3.40 0.230 0.066 3.10 <0.00060 0.210 5.30 0.058 0.180 1.40 0.650
Nov-14 9.10 3.70 0.058 0.016 1.80 <0.0026 0.067 56 E 0.043J 0.065 0.310 0.180
Apr-15 7.68 2.80 0.0486 0.0119 1.91 <0.000260 0.0692 5.23 0.0468 0.0606 0.215 0.145
Oct-15 6.76 4.00 0.0231 0.00694 219 <0.000260 0.048 4.54 0.0589 0.0243 0.0522 0.0859
Apr-16 9.16 212 0.0212 0.00562 2.42 <0.000260 0.0535 3.69 0.0353 0.0370 0.142 0.0883
Oct-16 6.31 1.86 0.0133 0.00398 J 1.58 <0.00130, 0.0324 4.09 0.0135 JJ4 0.0182 0.0299 0.0613
MW-133 | Nov-14 9.40 2.80 0.280 0.053J 0.620 <0.026 0.300 5.60 <0.1 0.038J 01J 0.22J
Apr-15 11.3 3.10 0.138 <0.0390 0.788 <0.0260 0.199 6.67 <0.1 <0.0340 <0.0780 <0.11
MW-134 | Apr-14 <0.0100 <0.021 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 | <0.00060 | <0.00070 | <0.00050 | <0.00050 <0.0015
Nov-14 <0.031 0.064 J <0.00037 | <0.00039 | <0.00033 | <0.00026 | <0.00038 | <0.00037 <0.0010 <0.00034 | <0.00078 <0.0011
Apr-15 <0.0310 0.100 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 [ <0.000340 | <0.000780 | <0.00110
Apr-15 | FD| <0.0310 0.0886 J <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 | <0.000340 | <0.000780 | <0.00110
Oct-15 <0.0314 0.0503 J <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
Oct-15 [ FD | <0.0314 0.0457 J <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 [ <0.000341 | <0.000780 | <0.00106
Apr-16 0.0420J 0.0971J <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.00100 | <0.000780 | <0.00106
> Apr-16 | FD| <0.0314 0.0774J <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
AE Oct-16 <0.0314 0.184 <0.000373 | <0.000387 | <0.000331 [ <0.000260 | <0.000384 | <0.000367 <0.00100 | <0.000341 | <0.000780 <0.00106
&5 Oct-16 | FD | <0.0314 0.135 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
5 | MW-135] Apr-14 <0.0100 <0.021 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 | <0.00060 | <0.00070 | <0.00050 | <0.00050 <0.0015
] Nov-14 <0.031 0.310 <0.00037 | <0.00039 | <0.00033 | <0.00026 | <0.00038 | <0.00037 <0.0010 <0.00034 | <0.00078 <0.0011
it Apr-15 <0.0310 0.0823 J 0.000793 J | <0.000390 | <0.000330 | <0.000260 | <0.000380 | 0.000829 J | <0.00100 [ <0.000340 | <0.000780 <0.00110
3 Oct-15 <0.0314 0.0571J <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | 0.000608 J | <0.00100 | <0.000341 | <0.000780 | <0.00106
o Apr-16 <0.0314 0.162 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | 0.00197 <0.00100 | <0.000341 | <0.000780 | <0.00106
Oct-16 0.0638 JB 0.147 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | 0.000685J | <0.00100 J4| <0.000341 | <0.000780 | <0.00106
RA-4196| Apr-14 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 0.0026J | <0.00070 | <0.00050 | <0.00050 <0.0015
Apr-15 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 0.00173 <0.00100 | <0.000340 | <0.000780 | <0.00110
Oct-15 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 0.00394 <0.00100 | <0.000341 | <0.000780 | <0.00106
Apr-16 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | 0.00507 <0.00100 | <0.000341 | <0.000780 | <0.00106
Oct-16 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | 0.00657 [<0.00100 J4| <0.000341 | <0.000780 | <0.00106
RA-4798| Apr-14 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 0.01 <0.00070 | <0.00050 | <0.00050 <0.0015
Apr-14 | FD <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 0.0027J | <0.00070 | <0.00050 [ <0.00050 <0.0015
Nov-14 <0.00037 <0.00039 <0.00033 <0.00026 <0.00038 0.0086 <0.0010 <0.00034 <0.00078 <0.0011
Apr-15 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 0.0163 <0.00100 | <0.000340 [ <0.000780 <0.00110
Oct-15 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 0.00858 <0.00100 | <0.000341 | <0.000780 | <0.00106
Apr-16 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 0.0121 <0.00100 | <0.000341 | <0.000780 | <0.00106
Oct-16 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 0.0124 | <0.00100 J4| <0.000341 | <0.000780 | <0.00106
RW-12R| Apr-16 1.38 0.0145 <0.00194 0.424 <0.00130 0.00606 0.00568 <0.00500 | <0.00170 | <0.00390 0.0140 J
RW-13R | Apr-16 0.808 0.0443 0.00539 0.878 <0.000260 0.0691 0.0779 0.0148 0.0139 0.0175 0.108
RW-18 | Apr-13 <0.000373 | <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
Apr-14 <0.000373 | <0.00060 | <0.00060 | <0.00060 | <0.00050 | <0.00060 | <0.00070 | <0.00050 | <0.00050 <0.0015
Apr-15 <0.000373 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 | <0.000340 | <0.000780 | <0.00110
Apr-16 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
RW-20 | Apr-15 2.10 0.539 0.113 1.87 <0.00260 0.973 0.209 0.183 0.059 0.211 1.35
RW-22 | Apr-15 5.40 0.575 0.0853 4.07 <0.00260 1.09 0.178 0.164 0.0952 0.216 0.945
MW-23 | Apr-14 321 6.00 0.020 J <0.012 11.0 <0.012 0.320 <0.012 0.200 <0.010 <0.010 0.035J
Nov-14 39.0 6.00 0.370 0.069 15.0 <0.013 0.190 0.019J 0.12J 017 0.52 1.10
Apr-15 311 6.79 0.473 0.0997 11.6 <0.00650 0.146 0.0253 0.15J 0.181 0.431 137
Oct-15 34.0 41.8 0.000677 J | <0.000387 20.3 <0.000260 0.519 0.02 0.213J 0.00237 0.00501 0.00805
Apr-16 34.7 28.7 <0.00186 <0.00194 15.5 <0.00130 0.179 0.0297 0.193 0.00284 J 0.00412J 0.0176
Oct-16 37.1 21.2 <0.00932 <0.00968 12.2 <0.00650 0.168 0.0433 0.220 <0.00852 <0.0195 <0.0265
MW-29 | Apr-14 <0.0100 B 0.51 <0.00050 <0.00060 <0.00060 <0.00060 <0.00050 <0.00060 0.0026 J <0.00050 <0.00050 <0.0015
Nov-14 <0.031 1.20 <0.00037 <0.00039 <0.00033 <0.00026 <0.00038 <0.00037 <0.0010 <0.00034 <0.00078 <0.0011
Apr-15 <0.0310 1.20 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 [ <0.000340 | <0.000780 | <0.00110
Oct-15 0.0738 J 0.658 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 [ <0.000341 | <0.000780 | <0.00106
Apr-16 <0.0314 1.27 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
Oct-16 <0.0314 1.04 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | 0.000424 J | <0.00100 | <0.000341 | <0.000780 | <0.00106
MW-39 | Oct-13 2.37 4.60 0.064 <0.0050 0.330 <0.0050 0.0072 <0.0050 <0.0050 0.041 0.0093 0.086
Apr-15 0.147 5.20 <0.000370 | <0.000390 | <0.000330 | <0.000260 | 0.000713J | <0.000370 | <0.00100 0.00632 0.00137 J 0.00753
Oct-15 0.0759 J 3.83 0.000527 J | <0.000387 | <0.000331 | <0.000260 | 0.000727 J | <0.000367 0.00583 0.0053 0.00108 J 0.00645
Apr-16 5.16 12.5 0.0526 <0.00968 2.14 <0.00650 0.0211J <0.00918 <0.0250 0.0365 0.0293J 0.181
Oct-16 7.24 9.26 0.0673 J <0.0387 3.62 <0.0260 <0.0384 <0.0367 <0.100 0.0428 J <0.0780 0.204 J
MW-40 | Apr-13 0.919 1.70 <0.000373 | <0.000387 0.021 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
Apr-14 1.01 0.880 <0.000373 | <0.000387 0.011 <0.00060 <0.00050 <0.00060 0.0028 J <0.00050 <0.00050 0.0056 J
Apr-15 0.735 4.50 <0.000373 | <0.000387 0.0198 <0.000260 | 0.000399 J | <0.000370 | <0.00100 | <0.000340 | <0.000780 0.00606
Apr-16 1.03 4.92 0.000760 J | <0.000387 0.0112 <0.000260 | 0.000609 J | <0.000367 | <0.00100 <0.000341 | <0.000780 0.0144
MW-41 | Oct-13 0.083 1.30 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
g‘ Apr-14 0.233 0.300 <0.00050 <0.00060 0.018 <0.00060 <0.00050 0.0036 J 0.0026 J <0.00050 <0.00050 <0.0015
& Apr-15 0.103 1.60 <0.000370 | <0.000390 0.0019 <0.000260 | <0.000380 0.0044 <0.00100 | <0.000340 | <0.000780 | <0.00110
& Apr-16 0.171 2.26 <0.000373 | <0.000387 0.00360 <0.000260 | <0.000384 0.00384 <0.00100 <0.000341 [ <0.000780 <0.00106
£ MW-42 | Oct-13 317 4.80 0.110 <0.0050 0.700 <0.0050 <0.0050 0.021 <0.0050 <0.0050 <0.0050 0.220
2 Apr-14 2.90 1.40 0.063 <0.00060 0.540 <0.00060 0.0030J 0.022 0.0043J 0.0011J 0.0023J 0.110
Apr-15 1.37 7.00 0.0247 <0.00390 0.216 <0.00260 | <0.00380 0.0145 <0.0100 <0.00340 | <0.00780 0.0484
Apr-16 0.737 5.88 0.0169 <0.00194 0.103 <0.00130 <0.00192 0.0114 <0.00500 <0.00170 <0.00390 0.0380
MW-43 | Apr-14 2.89 1.20 0.029 0.0015J 0.350 <0.00060 0.015 0.014 0.005 0.014 0.029 0.160
Nov-14 4.80 7.40 0.027 <0.0039 1.10 <0.0026 0.021 0.011 <0.01 0.012 0.03J 0.170
Apr-15 2.65 8.04 0.0576 0.00448 J 0.992 <0.00260 0.0483 0.0162 <0.0100 J 0.0227 0.0538 0.300
Oct-15 30.5 9.95 0.477 0.101 13.0 <0.00260 0.179 0.0274 0.212 0.333 0.808 1.48
Apr-16 31.6 6.24 0.502 0.112J 12.4 <0.0650 0.968 <0.0918 <0.250 0.626 1.66 1.86
Oct-16 38.0 6.51 0.433 <0.0968 12.4 <0.0650 0.810 <0.0918 <0.250 0.555 0.618 J 1.81
MW-59 | Apr-13 0.130 <0.052 <0.0050 <0.0050 0.037 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
Apr-14 0.247 0.068 <0.00050 | <0.00060 0.013 <0.00060 | <0.00050 | <0.00060 | <0.00070 | <0.00050 | <0.00050 <0.0015
Apr-15 <0.0310 0.860 <0.000370 | <0.000390 0.0119 <0.000260 | <0.000380 | <0.000370 | <0.00100 [ <0.000340 [ <0.000780 | <0.00110
Apr-16 <0.0314 0.919 <0.000373 | <0.000387 0.00329 <0.000260 | <0.000384 | <0.000367 <0.00100 <0.000341 | <0.000780 [ <0.00106
MW-60 | Apr-14 0.658 0.110 0.0029 J <0.00060 0.030 <0.00060 0.0019J | <0.00060 0.0041J | <0.00050 | <0.00050 0.0063 J
Nov-14 0.540 0.630 <0.00037 <0.00039 0.0032 <0.00026 <0.00038 <0.00037 <0.0010 <0.00034 <0.00078 <0.0011
Apr-15 0.238 1.10 0.000879 J | <0.000390 | 0.0127 J [ <0.000260 | 0.000627 J | <0.000370 | <0.00100 | <0.000340 | <0.000780 | 0.00280 J
Apr-15 | FD 0.228 1.00 0.000430 J | <0.000390 | 0.00829 J [ <0.000260 | 0.000450 J | <0.000370 [ <0.00100 | <0.000340 | <0.000780 | 0.00163 J
Oct-15 0.241 0.803 <0.000373 | <0.000387 0.00326 | <0.000260 | 0.000394 J | <0.000367 | <0.00100 | <0.000341 | <0.000780 | 0.00176 J
Oct-15 [ FD 0.249 0.627 <0.000373 | <0.000387 0.00307 | <0.000260 | 0.000395J | <0.000367 | <0.00100 | <0.000341 | <0.000780 | 0.00181J
Apr-16 0.575 1.21 <0.000373 | <0.000387 0.00473 <0.000260 | 0.000604 J | <0.000367 | <0.00100 <0.000341 | <0.000780 | 0.00283 J
Apr-16 | FD 0.396 1.19 0.000402 J | <0.000387 0.00565 <0.000260 | 0.000533 J | <0.000367 | <0.00100 <0.000341 | <0.000780 | 0.00272J
Oct-16 0.331 0.628 0.000948 J | <0.000387 | 0.00898 | <0.000260 | 0.000935J | <0.000367 | <0.00100 | <0.000341 [ <0.000780 | 0.00736
Oct-16 | FD 0.251 0.573 0.000618 J | <0.000387 0.00574 <0.000260 | 0.000825J | <0.000367 <0.00100 <0.000341 | <0.000780 0.00552
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Table 4A - Summary of Groundwater Analytical Data - Total Petroleum Hydrocarbons and Volatile Organic Compounds
2016 Annual Groundwater Report
HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Analyte Group: TPH Volatile Organic Compounds
Analyte: Ethyl- Naphtha Total
GRO DRO DRO-EP | 1,24-TMB | 1,3,5-TMB cis-1,2-DCE MTBE -lene o-Xylene Toluene Xylenes
Units: mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
CGWSL: - 0.200 0.400 0.015 0.120 0.005 0.070 0.700 0.143 0.030 0.193 0.750 0.620
CGWSL Source: NMED TPH | NMED TPH | USEPA TW | USEPA TW |USEPA MCL[USEPA MCL|USEPA MCL| NMED TW | WQCC HH | NMED TW | WQCC HH | WQCC HH
Area| Well ID Date _[Dup —
MW-61 | Apr-14 109 J 3.40 0.200 0.0058 J 1.60 <0.0030 0.11 <0.0030 0.140 0.0041J 0.093 0.420
Nov-14 11.00 6.40 0.430 0.1 1.30 <0.013 0.16 <0.018 0.14J <0.017 <0.039 1.20
Apr-15 6.77 9.40 0.531 0.13 1.74J <0.00260 0.209 <0.00370 0.176 J 0.00784J | 0.0130J 1.69
Oct-15 5.13 3.32 0.233 <0.00387 0.681 <0.00260 0.0659 <0.00367 0.0668 0.00496J | 0.0379J 0.374
Apr-16 2.60 3.59 0.139 <0.00194 0.493 <0.00130 0.0292 <0.00184 0.0340 0.00263 J 0.0185J 0.226
Oct-16 4.21 3.55 0.119 <0.00968 0.501 <0.00650 0.0353 <0.00918 0.0335 J <0.00852 0.0260 J 0.225
MW-62 | Apr-14 7.37 2.00 0.27E 0.06 1.00 <0.00060 0.093 0.0022 J 0.110 <0.0050 0.0056 0.72
Nov-14 42.00 29.0 <0.019 <0.019 17.0 <0.013 0.910 0.025J 0.42 J4 <0.017 <0.039 0.08J
Apr-15 21.10 36.9 <0.00370 | <0.00390 12.8 <0.00260 0.457 0.0151 0.158 J <0.00340 | <0.00780 0.0405
Oct-15 18.50 7.62 0.662 0.158 1.50 <0.00520 0.163 <0.00734 0.186 0.00886J | <0.0156 1.73
Apr-16 7.81 7.54 0.502 0.114 1.12 <0.00650 0.356 <0.00918 0.236 <0.00852 <0.0195 1.80
Oct-16 11.3 4.72 0.62 J6 0.149 J6 3.28J6 | <0.0260 J6 | 0.0535JJ6 | <0.0367 J6 | 0.189 JJ6 | <0.0341J6 | <0.0780J6 | 1.14J6
MW-67 | Nov-14 0.81 4.20 0.029 <0.0050 0.140 0.0022 J 0.005 0.460 0.0053 J <0.0017 <0.0039 0.0084 J
Apr-15 0.78 8.40 0.0050 J <0.0019 0.143 0.00198 0.00447 0.869 <0.00100 [ <0.000340 | 0.00260J | 0.00291J
Oct-15 2.16 5.18 0.00108 <0.000390 0.172 <0.00520 <0.00768 0.924 <0.0200 <0.00682 <0.0156 <0.0212
Apr-16 1.29 1.1 <0.00746 <0.00774 0.223 0.00527 J 0.00869 J 0.359 <0.0100 <0.00341 <0.0078 <0.0106
Oct-16 1.03 9.36 0.0108 <0.00387 0.214 0.00322 J 0.0124 0.253 0.0298 J | 0.00407J | <0.00780 0.012J
MW-90 | Apr-14 0.317 1.40 <0.00050 <0.00060 0.0035J <0.00060 <0.00050 <0.00060 0.0025 J <0.00050 <0.00050 <0.0015
Nov-14 0.210 230 <0.00037 <0.00039 0.015 <0.00026 0.00039 J <0.00037 0.0049 JJ4 | 0.00037 J <0.00078 <0.0011
Apr-15 0.242 7.68 <0.000370 | <0.000390 0.0125 <0.000260 | 0.000433 J 0.00575 0.00178 J | <0.000340 0.00194 J <0.00110
Oct-15 0.166 0.992 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
Apr-16 0.119 4.03 <0.000373 | <0.000387 | 0.00662 | 0.000294J | <0.000384 | <0.000367 | 0.00105J | <0.000341 | <0.000780 | <0.00106
Oct-16 <0.0314 1.11 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
MW-91 | Apr-14 11.90 2.90 0.220 0.064 2.20 <0.0030 0.150 <0.0030 0.062 0.036 0.410 0.580
Nov-14 7.90 11.0 0.18J <0.097 2.50 <0.065 0.17J <0.092 <0.25 <0.085 0.92J 0.54J
Apr-15 14.70 15.9 0.184 0.0476 2.91 <0.00260 0.491 <0.00370 0.0490 J 0.150 1.91 0.852
Oct-15 12.20 203 0.226 0.0626 3.47 <0.00650 0.449 <0.00918 0.0884 J 0.180 0.652 0.933
Apr-16 22.10 222 0.266 0.0719 3.85 <0.0130 0.899 <0.0184 0.124J 0.365 4.01 1.69
Oct-16 20.6 16.3 0.218 J <0.0968 3.15 <0.0650 0.816 <0.0918 <0.250 0.310 3.33 1.58
MW-92 | Apr-16 5.50 204 0.0588 0.0174 2.87 0.064 0.462 0.113 0.224J 0.0268 0.0173 0.188
Oct-16 6.05 228 0.0308 0.00835 J 2.05 0.0968 0.400 0.134 0.174 0.0151J <0.0156 0.110
MW-93 | Apr-14 9.90 14.0 0.370 0.076 1.80 <0.0030 0.067 0.0059 J 0.120 0.015J 0.019J 0.610
Nov-14 6.50 11.0 0.240 0.046 J 1.30 <0.013 0.039J <0.018 0.17 JJ4 <0.017 <0.039 0.450
Apr-15 3.67 15.3 0.206 0.0368 0.734J <0.00260 0.0675 <0.00370 0.0554J | 0.00938J | 0.00961J 0.319
Oct-15 5.14 16.5 0.241 0.0414 1.21 <0.00260 0.0717 <0.00367 0.100 0.011 0.0170 J 0.494
Apr-16 1.06 7.83 0.0331 0.00543 0.258 <0.00130 0.0106 <0.00184 0.0113J <0.00170 | <0.00390 0.0567
Oct-16 2.57 8.66 0.103 0.0146 0.567 <0.00260 0.0114 <0.00367 0.0326 J <0.00341 <0.00780 0.250
MW-94 | Nov-14 5.50 9.40 0.540 0.12 0.370 <0.0052 0.58 1.30 0.220 0.400 0.700 0.71
Oct-15 6.12 25.6 0.432 0.0857 0.339 <0.00260 0.509 0.798 0.202 0.360 0.553 0.574
Apr-16 7.91 8.69 0.489 0.100 0.417 0.0149J 0.553 0.621 0.228 J 0.387 0.687 0.615
Oct-16 6.83 9.76 0.458 0.0917 0.297 <0.00130 0.564 2.01 0.128 0.390 0.468 0.592
o | MW-95 | Apr-13 0.053 3.40 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
§ Apr-14 0.093 1.10 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 | <0.00060 | <0.00070 | <0.00050 | <0.00050 <0.0015
S Apr-15 <0.0310 7.58 <0.000370 | <0.000390 0.00148 | <0.000260 | <0.000380 | <0.000370 | <0.00100 | <0.000340 | <0.000780 | <0.00110
i Apr-16 0.129 8.06 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | 0.000379J | <0.00100 | <0.000341 | <0.000780 | <0.00106
5 | MW-96 | Apr-14 25.8 2.20 0.019J <0.015 0.056 J <0.015 <0.012 35.0 0.065 J <0.012 0.015J <0.038
= Nov-14 26.0 10.0 <0.0093 <0.0097 <0.0083 <0.0065 <0.0096 280E <0.025 <0.0085 <0.02 <0.026
Apr-15 45.1 12.0 0.000553 J | <0.000390 0.00288 | <0.000260 0.00172 35.0 0.00126 J 0.0011 0.00156 J 0.00547
Oct-15 243 9.23 <0.186 <0.194 <0.166 <0.13 <0.192 39.2 <0.5 <017 <0.39 <0.53
Apr-16 253 10.8 <0.00746 | <0.00774 | <0.000331 | <0.00520 | <0.00768 329 <0.0200 <0.00682 <0.0156 <0.0212
Oct-16 20.0 7.74 <0.0186 <0.0194 <0.0166 <0.0130 <0.0192 39.6 <0.0500 <0.0170 <0.0390 <0.0530
MW-98 | Apr-14 321 2.20 0.440 0.1 5.80 <0.0060 1.00 <0.0060 0.230 0.031J 0.300 1.90
Apr-14 | FD 325 2.70 0.460 0.1 6.10 <0.0060 1.00 <0.0060 0.210 0.033J 0.320 2.00
Nov-14 26.0 5.40 0.340 <0.097 4.80 <0.065 0.630 <0.092 0.45 JJ4 <0.085 0.280 J 1.60
Apr-15 19.3 7.06 0.360 0.087 417 <0.00650 0.927 <0.00920 0.174J 0.0358 0.283 1.74
Oct-15 18.6 6.38 0.380 0.0836 4.79 <0.00650 0.659 <0.00918 0.237 0.0316 0.268 1.71
Apr-16 14.7 6.88 0.177 0.0462 J 4.07 <0.0260 0.430 <0.0367 0.139J <0.0341 0.220J 0.865
Oct-16 20.0 4.97 0.299 0.0823 J 3.59 <0.0260 0.698 <0.0367 <0.100 <0.0341 0.245J 1.37
MW-137 | Oct-15 30.0 201 0.437 0.102 9.44 <0.0260 1.59 0.0606 J 0.215J 0.480 2.16 1.16
Apr-16 33.8 11.8 0.460 0.102J 9.65 <0.0650 1.65 <0.0918 0.262 J 0.539 253 1.23
Oct-16 30.9 9.65 0.421 <0.0968 10.5 <0.0650 1.54 <0.0918 <0.250 0.343 1.51 1.10
MW-138 | Oct-15 5.08 6.73 0.0792 0.0189 J 1.54 <0.00520 0.569 0.0926 0.0894J | <0.00682 <0.0156 0.0339J
Apr-16 4.86 15.5 <0.00373 | <0.00387 1.46 <0.00260 0.309 0.0955 0.0959 <0.00341 0.0158 J <0.0106
Oct-16 2.28 10.3 <0.00373 | <0.00387 0.494 <0.00260 0.0149 0.0935 0.0364 J <0.00341 <0.00780 <0.0106
RW-1 | Apr-15 2.95J 12.0 <0.0190 <0.0190 0.962 1.02 0.0470J <0.0180 <0.0500 <0.0170 <0.0390 <0.0530
RW-1R | Apr-16 2.13 8.54 0.00369 [ 0.000516 J 0.426 2.14 0.0214 0.0133 0.00762 0.00110 0.00542 0.0122
RW-2 | Apr-15 18.30 19.7 0.330 0.0772 5.34 0.619 1.02 <0.00370 0.157 J 0.0853 0.115 0.53
RW-2R | Apr-16 20.8 17.3 0.188 0.0419J 5.86 0.555 0.591 0.0226 J 0.145J 0.0461J 0.0569 J 0.299
RW-7 | Apr-15 1.05 9.70 0.0818 0.000663 J 0.0535 <0.000260 0.0185 0.0122 0.0112 0.00176 0.00396 J 0.0367
RW-7R | Apr-16 0.0588 J 1.97 <0.000373 | <0.000387 | <0.000331 [ <0.000260 | <0.000384 0.0687 <0.00100 | <0.000341 | <0.000780 | <0.00106
RW-8 | Apr-15 7.30 0.00710 J | <0.00390 0.0412 <0.00260 | 0.00801J 2.41 <0.0100 <0.00340 | <0.00780 <0.0110
RW-9 | Apr-13 4.14 230 0.007 <0.0050 1.10 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.015
Apr-14 3.26 0.480 0.0065 <0.00060 0.680 <0.00060 0.0015J 0.0034 J 0.0075 <0.00050 0.0019J 0.024
Apr-15 2.55 3.20 <0.0190 <0.0190 0.790 <0.0130 <0.0190 <0.0180 <0.0500 <0.0170 <0.0390 <0.0530
Apr-16 0.492 J 3.44 0.0283 <0.00194 0.466 <0.00130 0.00775 0.00656 0.00554 J <0.00170 <0.00390 0.0708
RW-10 | Apr-13 <0.0500 0.650 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
Apr-14 <0.0100 0.150 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 | <0.00060 | <0.00070 | <0.00050 | <0.00050 <0.0015
Apr-15 <0.0310 4.80 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 [ <0.000340 | <0.000780 | <0.00110
Apr-16 <0.157 3.66 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
RW-16 | Apr-13 0.580 <0.00050 | <0.00060 <0.0050 <0.0050 <0.0050 0.0051 <0.0050 <0.0050 <0.0050 <0.015
Apr-14 0.110 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 0.013 <0.00070 | <0.00050 | <0.00050 <0.0015
Apr-14 | FD 0.230 <0.000370 | <0.000390 | <0.00060 | <0.00060 | <0.00050 0.012 <0.00070 | <0.00050 | <0.00050 <0.0015
Apr-15 1.90 <0.000373 | <0.000387 | <0.000330 [ <0.000260 | <0.000380 0.019 <0.00100 | <0.000340 [ <0.000780 <0.00110
Apr-16 2.29 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 0.0186 <0.00100 | <0.000341 | <0.000780 | <0.00106
RW-17 | Apr-13 <0.0500 0.290 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
Apr-14 <0.0100 0.110 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 0.0031J | <0.00070 | <0.00050 [ <0.00050 <0.0015
Apr-15 <0.0310 1.20 <0.000370 | <0.000390 | <0.000330 | <0.000260 [ <0.000380 0.00772 <0.00100 | <0.000340 [ <0.000780 | <0.00110
Apr-16 <0.0314 1.75 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 0.195 <0.00100 | <0.000341 | <0.000780 | <0.00106
MW-117 | Apr-14 <0.0100 <0.022 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 | <0.00060 | <0.00070 | <0.00050 | <0.00050 <0.0015
Nov-14 <0.031 0.029 J <0.00037 <0.00039 <0.00033 <0.00026 <0.00038 <0.00037 <0.0010 J4 | <0.00034 <0.00078 <0.0011
- Nov-14 | FD <0.031 0.12J <0.00037 <0.00039 <0.00033 <0.00026 <0.00038 <0.00037 <0.0010 <0.00034 <0.00078 <0.0011
o Apr-15 <0.0310 0.0323J 0.00285 0.000897 J | <0.000330 | <0.000260 | <0.000380 | <0.000370 | 0.00150J | 0.000942J | <0.000780 | 0.00229 J
‘.g Oct-15 <0.0314 <0.0247 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 [ <0.000341 | <0.000780 | <0.00106
< Apr-16 <0.0314 <0.0247 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
4 Oct-16 <0.0314 0.0265 J <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 [<0.00100 J4| <0.000341 | <0.000780 | <0.00106
g MW-118 | Apr-14 <0.0100 <0.021 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 | <0.00060 | <0.00070 | <0.00050 | <0.00050 <0.0015
£ Nov-14 <0.031 0.032J <0.00037 | <0.00039 | <0.00033 | <0.00026 | <0.00038 | <0.00037 | <0.0010J4 | <0.00034 | <0.00078 <0.0011
'g Apr-15 <0.0310 0.0307J 0.000863 J | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 | <0.000340 | <0.000780 [ <0.00110
Oct-15 <0.0314 <0.0247 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
Apr-16 <0.0314 0.0248 J <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
Oct-16 <0.0314 <0.0247 <0.000373 | <0.000387 | <0.000331 [ <0.000260 [ <0.000384 | <0.000367 |<0.00100 J4| <0.000341 [ <0.000780 <0.00106
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Table 4A - Summary of Groundwater Analytical Data - Total Petroleum Hydrocarbons and Volatile Organic Compounds
2016 Annual Groundwater Report
HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Analyte Group: TPH Volatile Organic Compounds
Analyte: Ethyl- Naphtha Total
GRO DRO DRO-EP | 1,24-TMB | 1,3,5-TMB cis-1,2-DCE MTBE -lene o-Xylene Toluene Xylenes
Units: mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
CGWSL: - 0.200 0.400 0.015 0.120 0.005 0.070 0.700 0.143 0.030 0.193 0.750 0.620
CGWSL Source: NMED TPH | NMED TPH | USEPA TW | USEPA TW |USEPA MCL[USEPA MCL|USEPA MCL| NMED TW | WQCC HH | NMED TW | WQCC HH | WQCC HH
Area| Well ID Date _[Dup
5 MW-119 | Apr-14 <0.0100 <0.020 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 | <0.00060 | <0.00070 | <0.00050 | <0.00050 <0.0015
Koy Apr-14 | FD| <0.0100 <0.021 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 | <0.00060 | <0.00070 | <0.00050 | <0.00050 <0.0015
& - Nov-14 <0.031 0.053 J <0.00037 <0.00039 <0.00033 <0.00026 <0.00038 <0.00037 <0.0010 J4 | <0.00034 <0.00078 <0.0011
3 E Apr-15 <0.0310 0.0353J <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 | <0.000340 | <0.000780 | <0.00110
£ Oct-15 <0.0314 <0.0247 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 [ <0.000341 | <0.000780 | <0.00106
S Apr-16 <0.0314 <0.0247 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
Oct-16 0.0557 JB | 0.0570J <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 |<0.00100 J4| <0.000341 | <0.000780 | <0.00106
MW-18 | Oct-13 0.580 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
Apr-14 0.280 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 | <0.00060 | <0.00070 | <0.00050 | <0.00050 <0.0015
Apr-15 2.41 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 [ <0.000340 | <0.000780 | <0.00110
Apr-16 2.02 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
MW-45 | Apr-14 0.270 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 0.0043J | <0.00070 | <0.00050 | <0.00050 <0.0015
Nov-14 0.860 <0.00037 | <0.00039 | <0.00033 | <0.00026 | <0.00038 0.0048 <0.0010 <0.00034 | <0.00078 <0.0011
Apr-15 1.10 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 0.00356 <0.00100 [ <0.000340 | <0.000780 | <0.00110
Oct-15 0.874 <0.000373 | <0.000387 | <0.000331 | <0.000260 [ <0.000384 0.00268 <0.00100 | <0.000341 [ <0.000780 | <0.00106
Apr-16 1.11 <0.000373 | <0.000387 | <0.000331 | <0.000418 | <0.000384 | 0.00152 <0.00100 | <0.000341 | <0.000780 | <0.00106
Oct-16 1.15 <0.000373 | <0.000387 | <0.000331 | <0.000260 [ <0.000384 0.00206 <0.00100 <0.000341 | <0.000780 <0.00106
MW-53 | Apr-13 <0.053 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
Apr-14 <0.021 <0.00050 <0.00060 <0.00060 <0.00060 <0.00050 <0.00060 <0.00070 <0.00050 <0.00050 <0.0015
Apr-15 0.296 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 [ <0.000340 | <0.000780 | <0.00110
Apr-16 0.316 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
MW-54A1 Apr-14 0.570 <0.00050 <0.00060 <0.00060 <0.00060 <0.00050 <0.00060 <0.00070 <0.00050 <0.00050 <0.0015
Nov-14 2.60 <0.00037 | <0.00039 | <0.00033 | <0.00026 | <0.00038 | <0.00037 <0.0010 <0.00034 | <0.00078 <0.0011
Apr-15 2.93 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 | <0.000340 | <0.000780 | <0.00110
Oct-15 3.29 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 [ <0.000341 | <0.000780 | <0.00106
Apr-16 3.34 <0.000373 | <0.000387 | <0.000331 [ <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
Oct-16 3.24 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
MW-54B| Apr-13 <0.0500 0.63 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
Apr-15 <0.0310 2.47 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 | <0.000340 | <0.000780 | <0.00110
MW-55 | Apr-14 <0.0100 <0.020 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 | <0.00060 | <0.00070 | <0.00050 | <0.00050 <0.0015
Apr-14 | FD| <0.0100 <0.021 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 | <0.00060 | <0.00070 | <0.00050 | <0.00050 <0.0015
Nov-14 <0.031 0.120 <0.00037 | <0.00039 | <0.00033 | <0.00026 | <0.00038 | 0.00049J | <0.0010 <0.00034 | <0.00078 <0.0011
Apr-15 <0.0310 0.227 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 | <0.000340 | <0.000780 [ <0.00110
Oct-15 <0.0314 0.300 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 0.00433 <0.00100 | <0.000341 [ <0.000780 | <0.00106
Apr-16 <0.0314 0.691 0.0599 <0.000387 | <0.000331 [ <0.000260 | <0.000384 0.0163 <0.00100 | <0.000341 | <0.000780 | <0.00106
Oct-16 <0.0314 0.354 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | 0.00521 <0.00100 | <0.000341 | <0.000780 | <0.00106
MW-56 | Apr-14 0.290 <0.00050 <0.00060 <0.00060 <0.00060 <0.00050 0.0057 <0.00070 <0.00050 <0.00050 <0.0015
Nov-14 0.800 <0.00037 | <0.00039 | <0.00033 | <0.00026 | <0.00038 0.004 <0.0010 <0.00034 | <0.00078 <0.0011
Apr-15 1.62 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 0.0129 <0.00100 | <0.000340 | <0.000780 | <0.00110
Oct-15 0.680 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 0.00975 <0.00100 | <0.000341 | <0.000780 | <0.00106
Apr-16 1.07 <0.000373 | <0.000387 | <0.000331 [ <0.000260 | <0.000384 0.0160 <0.00100 | <0.000341 | <0.000780 | <0.00106
Oct-16 1.18 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | 0.00819 <0.00100 | <0.000341 | <0.000780 | <0.00106
MW-108 | Apr-14 3.00 0.031 0.0034J 0.390 <0.00060 0.0049J | <0.00060 0.0092 0.0028 J 0.0065 0.054
Nov-14 7.70 0.039 0.0046 J 0.410 <0.0013 0.0056 <0.0018 0.012J 0.0031J 0.0078 J 0.059
Apr-15 9.03 0.0465 0.00603 J 0.423 <0.00260 0.0101 <0.00370 0.0113J | 0.00412J | 0.00956 J 0.0706
Oct-15 7.89 0.0616 0.00805 J 0.394 <0.00260 | 0.00812J | <0.00367 0.0166J | 0.00444J | 0.00978 J 0.0855
3 Apr-16 9.20 0.0599 <0.0194 0.504 <0.0130 <0.0192 <0.0184 <0.0500 <0.0170 <0.0390 0.0795 J
z Oct-16 15.2 0.0561 <0.00968 0.362 <0.00650 [ <0.00960 | <0.00918 <0.0250 <0.00852 <0.0195 0.0721J
NCL-31 [ Apr-14 0.65 <0.00050 <0.00060 <0.00060 <0.00060 <0.00050 0.00060 J 0.0021J <0.00050 <0.00050 <0.0015
Nov-14 2.00 <0.00037 | <0.00039 | <0.00033 | <0.00026 | <0.00038 | 0.00078J | <0.0010 <0.00034 | <0.00078 <0.0011
Apr-15 2.38 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | 0.000497J | <0.00100 [ <0.000340 | <0.000780 | <0.00110
Oct-15 2.10 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 [ <0.000341 | <0.000780 | <0.00106
Apr-16 1.87 <0.000373 | <0.000387 | <0.000331 [ <0.000260 | <0.000384 | <0.000367 <0.00100 | <0.000341 [ <0.000780 <0.00106
Oct-16 24.2 0.000554 J | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
NCL-32 | Nov-14 2.30 <0.00037 | <0.00039 | <0.00033 | <0.00026 | <0.00038 | <0.00037 <0.0010 <0.00034 | <0.00078 <0.0011
Apr-15 2.80 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 [ <0.000340 | <0.000780 | <0.00110
Oct-15 7.50 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | 0.000476 J | <0.00100 [ <0.000341 | <0.000780 <0.00106
Apr-16 4.05 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | 0.000751J | <0.00100 | <0.000341 | <0.000780 | <0.00106
Oct-16 1.20 <0.000373 | <0.000387 [ <0.000331 | <0.000260 | <0.000384 | 0.000385J | <0.00100 <0.000341 | <0.000780 <0.00106
NCL-33 | Apr-14 3.70 <0.00050 <0.00060 <0.00060 <0.00060 <0.00050 <0.00060 <0.00070 <0.00050 <0.00050 <0.0015
Nov-14 4.60 <0.00037 | <0.00039 | <0.00033 | <0.00026 | <0.00038 | <0.00037 <0.0010 <0.00034 | <0.00078 <0.0011
Apr-15 5.30 <0.000370 | <0.000390 0.00105 | <0.000260 | <0.000380 | 0.000806 J | <0.00100 | <0.000340 | <0.000780 | <0.00110
Oct-15 4.53 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 |<0.000780J| <0.00106
Apr-16 6.55 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
Oct-16 5.70 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
NCL-34A| Nov-14 5.30 0.110 <0.0019 0.270 <0.0013 0.0048 J <0.0018 <0.0050 <0.0017 <0.0039 0.1
Apr-15 10.0 0.0979 0.00122 1.21 <0.000260 0.00565 <0.00730 0.00636 0.00121 | <0.000780 0.0952
Oct-15 5.11 0.0589 0.000423J | 0.695J | <0.000260 0.00215 0.00168 <0.00100 | 0.000477 J | <0.000780 0.0658
Apr-16 19.2 0.102 <0.0194 3.25 <0.0130 0.0758 <0.0184 <0.0500 <0.0170 <0.0390 0.188
Oct-16 10.8 0.0754 J <0.0387 1.13 <0.0260 <0.0384 <0.0367 <0.100 <0.0341 <0.0780 0.111J
NCL-44 | Apr-14 1.50 <0.00050 | <0.00060 0.0011J | <0.00060 | <0.00050 | <0.00060 0.0026 J | <0.00050 | <0.00050 <0.0015
Nov-14 3.90 <0.00037 <0.00039 <0.00033 <0.00026 <0.00038 0.00058 J <0.0010 <0.00034 <0.00078 <0.0011
Apr-15 5.50 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | 0.000410J | <0.00100 [ <0.000340 | <0.000780 | <0.00110
Oct-15 6.17 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 [ <0.000341 | <0.000780 | <0.00106
Apr-16 7.59 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
Oct-16 8.88 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
NCL-49 | Apr-14 <0.020 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 | <0.00060 | <0.00070 | <0.00050 | <0.00050 <0.0015
Nov-14 0.042J <0.00037 | <0.00039 | <0.00033 | <0.00026 | <0.00038 | <0.00037 <0.0010 <0.00034 | <0.00078 <0.0011
Nov-14 | FD 0.028 J <0.00037 | <0.00039 | <0.00033 | <0.00026 | <0.00038 | <0.00037 <0.0010 <0.00034 | <0.00078 <0.0011
Apr-15 0.0967 J <0.000370 | <0.000390 | <0.000330 | <0.000260 [ <0.000380 | <0.000370 | <0.00100 | <0.000340 | <0.000780 | <0.00110
Apr-15 | FD 0.0832J <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 | <0.000340 | <0.000780 | <0.00110
Oct-15 0.0770J <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 [ <0.000341 | <0.000780 | <0.00106
Oct-15 | FD 0.0960 J <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
Apr-16 0.0890 J <0.000373 | <0.00774 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
Apr-16 | FD 0.0664 J <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 <0.00100 | <0.000341 | <0.000780 <0.00106
Oct-16 0.0712J <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
Oct-16 | FD 0.0626 J <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 <0.00100 | <0.000341 | <0.000780 <0.00106
KWB-2R | Nov-14 5.50 0.790 0.039 4.40 <0.0065 2.90 0.034 0.510 0.031 0.035J 0.740
Apr-15 5.20 0.307 <0.00390 1.98 <0.00260 0.992 0.0186 0.0260 J 0.0115 0.0140J 0.236
> Oct-15 3.95 0.317 <0.0387 4.00 <0.0260 1.72 <0.0367 <0.1 <0.0341 <0.0780 0.448
2 Apr-16 1.49 0.0497 0.000489 J 0.0558 <0.000260 0.0483 0.0231 0.00806 0.00189 0.00152 J 0.0515
Ei Oct-16 1.84 0.0347 0.000427 J 0.398 <0.000260 0.0130 0.0184 0.0044 J 0.00185 0.00290 J 0.0289
e KWB-5 | Nov-14 1.80 <0.0037 <0.0039 0.410 <0.0026 0.0095J 99 E 0.023J <0.0034 <0.0078 <0.011
3 Apr-15 230 0.0158 0.00419 <0.000330 | <0.000260 0.0395 <0.000370 0.0392 0.00713 0.013 0.0394
@ Oct-15 1.39 0.00334 0.00179 124 <0.000260 0.0151 10.7 0.0156 0.00312 0.00578 0.0166
Apr-16 2.36 0.00535 | 0.000901J 0.688 <0.000260 [ 0.00678 12.6 0.0114 0.00349 0.00412 J 0.0158
Oct-16 1.89 <0.00186 | <0.00194 0.367 <0.00130 [ <0.00192 9.88 0.00511 JJ4| <0.00170 | <0.00390 | <0.00530
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Table 4A - Summary of Groundwater Analytical Data - Total Petroleum Hydrocarbons and Volatile Organic Compounds
2016 Annual Groundwater Report
HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Analyte Group: TPH Volatile Organic Compounds
Analyte: Ethyl- Naphtha Total
GRO DRO DRO-EP | 1,24-TMB | 1,3,5-TMB cis-1,2-DCE MTBE -lene o-Xylene Toluene Xylenes
Units: mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
CGWSL: - 0.200 0.400 0.015 0.120 0.005 0.070 0.700 0.143 0.030 0.193 0.750 0.620
CGWSL Source: NMED TPH | NMED TPH | USEPA TW | USEPA TW |USEPA MCL[USEPA MCL|USEPA MCL| NMED TW | WQCC HH | NMED TW | WQCC HH | WQCC HH
Area| Well ID Date _[Dup
KWB-6 | Nov-14 1.80 0.260 0.047 5.1 <0.0026 0.810 0.160 0.098 0.200 0.530 1.10
Apr-15 4.50 0.680 0.124 15.9 <0.00650 2.04 0.119 0.239 0.760 1.70 3.47
Oct-15 141 0.325J <0.194 8.61 <0.13 0.831 9.07 <0.5 0.297 J <0.39 1.33J
Apr-16 3.75 0.876 0.134 124 <0.00130 0.799 0.138 0.137 0.243 0.120 1.88
Oct-16 1.78 0.292 0.0449 3.41 <0.00520 0.241 0.135 0.0549 J 0.0232 0.0167J 0.417
MW-28 | Apr-14 6.32 3.00 0.00069 J | <0.00060 0.810 <0.00060 0.0052 3.60 0.0042J | 0.00053J 0.0053 0.0086 J
Nov-14 16.00 3.70 0.12 0.011J 3.30 <0.0065 0.150 2.00 0.06 J <0.0085 0.054 J 0.22
Apr-15 7.85J 13.0 0.0950 J <0.0390 3.02 <0.0260 0.0625 J 1.33 <0.1 <0.0340 <0.0780 0.194J
Oct-15 9.88 16.2 0.151 <0.0387 3.05 <0.0260 0.0441J 1.1 <0.1 <0.0341 <0.0780 0.243J
Apr-16 4.83 17.0 0.113 0.00861 J 1.37 <0.00260 0.0276 0.261 0.0247J | 0.00496J | 0.0350J 0.161
Oct-16 6.13 22.2 0.253 0.0202J 2.55 <0.0130 0.0796 0.630 0.0504 J <0.0170 0.0683 J 0.338
MW-48 | Nov-14 45 J 4.00 0.200 <0.0097 0.140 <0.0065 0.075 1.10 0.028 J 0.01J 0.03J 0.13
Apr-15 3.65J 3.90 0.140 0.00962 J 0.890 <0.00260 0.158 0.223 0.0245J | 0.00973J | 0.0146J 0.153
Oct-15 2.99 297 0.211 0.00235 J 0.204J <0.00130 0.0655 0.832 0.0128 J 0.00658 0.0120J 0.125
Apr-16 233 15.3 0.310 0.0223 717 <0.00520 0.790 0.326 0.101 0.0788 0.214 0.750
Oct-16 15.8 7.81 0.323 0.0284 5.12 <0.00130 0.448 0.851 0.0832 0.0356 0.214 0.538
MW-50 | Apr-14 0.0223J 0.120 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 | <0.00060 | <0.00070 | <0.00050 | <0.00050 <0.0015
Nov-14 0.0263 J 0.36 J <0.00037 <0.00039 <0.00033 <0.00026 <0.00038 <0.00037 <0.0010 <0.00034 <0.00078 <0.0011
Apr-15 0.032J 0.902 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 0.00219 <0.00100 | <0.000340 [ <0.000780 | <0.00110
Oct-15 <0.0310 J 0.642 <0.000373 J | <0.000387 J | <0.000331 J | <0.000260 J | <0.000384 J | <0.000367 | <0.00100J | <0.000341 |<0.000780J| <0.00106 J
Apr-16 <0.0314 1.10 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
Oct-16 <0.0314 1.02 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
MW-52 | Apr-14 0.0386 J 0.170 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 | <0.00060 | <0.00070 | <0.00050 | <0.00050 <0.0015
Apr-14 | FD 136 0.330 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 | <0.00060 | <0.00070 | <0.00050 | <0.00050 <0.0015
Nov-14 90.7 0.28J <0.00037 | <0.00039 | <0.00033 | <0.00026 | <0.00038 | <0.00037 <0.0010 <0.00034 | <0.00078 <0.0011
Apr-15 27.00 0.370 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 [ <0.000340 | <0.000780 | <0.00110
Oct-15 33.10 0.158 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 [ <0.000341 [<0.000780J| <0.00106
Apr-16 19.6 0.324 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
Oct-16 19.2 0.367 <0.000373 | <0.000387 | <0.000331 [ <0.000260 | <0.000384 | <0.000367 <0.00100 | <0.000341 | <0.000780 <0.00106
MW-64 | Apr-16 12.3 0.666 0.14 25.3 <0.0130 3.11 0.666 0.195J 244 18.8 7.70
Oct-16 12.0 0.435 0.0904 J 30.9 <0.0260 2.61 0.531 0.140 J 1.51 11.6 5.30
MW-65 | Nov-14 15.00 0.060 0.022 J 8.90 <0.013 1.20 3.40 0.22J 0.025J <0.039 0.210
Apr-15 12.40 0.0514 0.0228 9.99 <0.00260 1.03 3.22 0.239 0.0228 0.0294 J 0.158
Apr-16 10.6 0.0309 0.0165 9.73 <0.00260 0.288 3.71 0.155 0.0149 0.0211J 0.0971
Oct-16 7.99 <0.00746 | <0.00774 8.04 <0.00520 0.0574 2.70 0.194 0.00937J | 0.0271J 0.0298 J
MW-66 | Apr-14 6.64 2.10 <0.00050 | <0.00060 0.890 <0.00060 0.0039J 2.30 0.055 0.0014J 0.0027 J 0.0069 J
Nov-14 23.00 3.30 0.012 <0.0039 6.50 <0.0026 0.19 1.90 0.22 J4 0.015 0.052 0.120
Apr-15 8.18 4.51 <0.0190 <0.0190 3.16 <0.0130 0.0615 1.66 0.0617 J <0.0170 <0.0390 J 0.0668 J
Oct-15 8.74 1.40 0.00409 0.000859 J 41J <0.000260 0.0234 242 0.133 0.0039 0.00722 0.032
Apr-16 6.09 4.19 0.0094 J <0.00387 3.09 <0.00260 0.0181 1.48 0.0638 <0.00341 <0.0078 0.0285 J
Oct-16 7.32 4.24 0.00241 | 0.000547 J 3.80 <0.000260 0.0214 1.48 0.0979 0.00365 0.0109 0.0265
MW-99 | Nov-14 14.0 2.50 0.33 0.036 2.60 <0.0026 0.59 34 E 0.044J 0.15 0.58 0.840
Apr-15 6.76 1.94 0.337 0.0706 0.973 <0.00650 0.252 0.0799 0.0376 J 0.315 0.149J 0.937
Oct-15 19.4 1.87 0.400 0.0169 J 7.28 <0.00650 0.551 3.96 0.0453 J 0.0953 0.221 0.604
Apr-16 18.1 4.29 0.498 0.0129 5.59 <0.00260 0.629 1.99 0.0656 0.0843 0.0427 J 0.615
Oct-16 17.8B 2.26 0.343 <0.00774 5.08 <0.00520 0.635 2.45 0.0343J 0.108 0.190 0.699
MW-101| Apr-14 4.56 4.30 0.0022 J 0.00092 J 1.10 <0.0013R 0.015 <0.00060 0.0029J | <0.00050 0.0038 J 0.011J
Nov-14 1.40 5.30 <0.0037 <0.0039 0.220 <0.0026 0.0050 J 0.120 0.01JJ4 <0.0034 <0.0078 <0.011
E Apr-15 0.18 6.00 <0.00190 <0.00190 0.0187 <0.00130 0.00202 J 0.113 <0.00500 J | <0.00170 <0.00390 <0.00530
% Oct-15 0.0803J 5.08 <0.00186 | <0.00194 | <0.00166 | <0.00130 | <0.00192 0.0981 <0.00500 | <0.00170 | <0.00390 | <0.00530
4 Apr-16 0.614 5.84 <0.000373 | <0.000387 | 0.0664J6 | <0.000260 | 0.00176 0.119 <0.00100 | <0.000341 | <0.000780 | <0.00106
£ Oct-16 0.208 2.95 <0.000373 | <0.000387 | 0.000845J | <0.000260 | <0.000384 0.104 <0.00100 | <0.000341 | <0.000780 | <0.00106
& [MW-102] Nov-14 36.00 9.50 0.260 0.059 11.0 <0.013 0.990 2.00 0.18J 0.54 2.00 1.80
Apr-15 24.50 9.96 0.136 0.0278 9.83 <0.00260 0.602 1.88 0.129 0.247 1.45 0.846
Oct-15 31.40 1.4 0.465 0.115 123 <0.0260 1.04 212 0.256 J 0.361 1.20 1.43
Apr-16 26.2 9.69 0.402 0.110 10.8 <0.0260 0.858 2.07 0.278 J 0.0881J 0.541 0.632
Oct-16 31.5 14.8 0.337 0.0773J 13.2 <0.0260 1.03 1.61 0.278 J 0.0952 J 0.626 0.719
MW-103 | Apr-13 3.31 5.40 <0.0050 <0.0050 0.580 <0.0050 0.036 <0.0050 0.013 <0.0050 0.006 <0.015
Apr-14 143 J 5.90 0.015 <0.00060 0.760 <0.00060 0.150 <0.00060 0.051 0.0045J 0.0094 0.017
Apr-15 4.15 8.66 0.0102 <0.000390 | <0.000330 | <0.000260 0.0879 0.000441 J 0.022 0.00549 0.0154 0.0137
Apr-16 3.55 7.35 <0.00186 | <0.00194 1.35 <0.00130, 0.0508 <0.00184 0.0108J | 0.00422J | 0.0153J <0.00530
MW-104 | Apr-14 1.42 0.72 <0.00050 | <0.00060 0.056 <0.00060 0.0012J | <0.00060 0.0030J | <0.00050 | <0.00050 <0.0015
Apr-14 | FD 1.42 0.69 <0.00050 | <0.00060 0.058 <0.00060 0.0013J | <0.00060 0.0027J | <0.00050 | <0.00050 <0.0015
Nov-14 134 0.70 <0.00037 <0.00039 0.094 <0.00026 0.0021 0.00049 J | 0.0018 JJ4 | <0.00034 <0.00078 <0.0011
Nov-14 | FD 1.40 0.62 <0.0037 <0.0039 0.110 <0.0026 <0.0038 <0.0037 <0.01 <0.0034 <0.0078 <0.011
Apr-15 0.78 0.81 <0.000370 | <0.000390 0.0243 <0.000260 | <0.000380 0.00138 <0.00100 | <0.000340 | <0.000780J| <0.00110
Apr-15 | FD 0.88 0.79 <0.000370 | <0.000390 0.0242 <0.000260 | 0.000481J | 0.00135 <0.00100 | <0.000340 | <0.000780 J| <0.00110
Oct-15 1.05 1.06 <0.00186 | <0.00194 0.257 <0.00130 0.0126 0.00189J | <0.00500 | <0.00170 | <0.00390 [ <0.00530
Oct-15 | FD 1.18 3.00 0.000420 J | <0.000387 0.309 <0.000260 0.0117 0.00199 0.00132J | <0.000341 [ <0.000780 | <0.00106
Apr-16 0.797 2.23 <0.000373 | <0.000387 0.0707 <0.000260 0.00108 0.00130 <0.00100 <0.000341 | <0.000780 <0.00106
Apr-16 | FD 0.775 219 <0.000373 | <0.000387 0.0685 <0.000260 [ 0.00107 0.00120 <0.00100 | <0.000341 | <0.000780 | <0.00106
Oct-16 1.35 2.55 <0.00186 | <0.00194 0.341 <0.00130 0.00837 <0.00184 | <0.00500 | <0.00170 | <0.00390 | <0.00530
Oct-16 [ FD 1.26 2.68 <0.00186 | <0.00194 0.284 <0.00130 0.00721 0.00509 <0.00500 | <0.00170 | <0.00390 | <0.00530
MW-105| Nov-14 14.00 7.80 0.11J <0.097 3.40 <0.065 0.580 <0.092 <0.25 <0.085 <0.2 <0.26
Apr-15 6.50 3.74 0.0678 0.0325 1.71 <0.00130 0.545 <0.00180 0.0623 J 0.00965 0.0314 0.214
Oct-15 4.37 2.31 0.0487 0.0291 0.580 <0.00260 0.188 <0.00367 0.0299J | <0.00341 <0.00780 0.109
Apr-16 33.6 21.2 0.103 J <0.0968 13.5 <0.0650 2.02 <0.0918 <0.250 <0.0852 <0.195 0.379J
Oct-16 43.7 8.66 0.141 <0.0387 18.2 <0.0260 2.77 <0.0367 0.129J <0.0341 <0.0780 0.683
MW-106 | Apr-14 27.90 2.10 0.097 J 0.018J 9.30 <0.012 0.160 0.047 J 0.083J 0.024J 0.35 0.31
Apr-15 1.52 3.40 0.0173 0.00273 0.395 <0.000260 0.0206 <0.000370 0.0126 0.00393 0.042 0.0514
Oct-15 23.80 19.6 0.0921J <0.0387 104 <0.0260 0.0823J 0.0397 J 0.113J <0.0341 0.216 J 0.217J
Apr-16 23.9 19.5 0.0824 0.0114J 12.7 <0.00650 0.0446 0.0580 0.0442 J <0.00852 0.124J 0.203
Oct-16 271 21.8 0.126 0.0219J 11.3 <0.0130 0.044 J 0.109 0.069 J <0.0170 0.146 J 0.297
MW-107 | Apr-14 7.32 4.90 0.017J 0.012J 7.00 <0.0060 0.048 J 16 J 0.110 <0.0050 0.017J 0.12J
Nov-14 17.00 4.90 0.031 0.0052 J 8.20 <0.0026 0.300 23 E 0.15J4 0.0035J 0.02J 0.12
Apr-15 9.85 7.20 0.0133 <0.00390 5.32 <0.00260 0.00658 J 1.77 0.0157 J <0.00340 0.0106 J 0.0146 J
Oct-15 14.9J 4.72 0.100 <0.0387 6.29 <0.0260 0.0403J 2.77 <0.1 0.0431J <0.0780 0.13J
Apr-16 4.89 6.80 0.00111__ | 0.000591 J 1.28 <0.000260 [ 0.00466 2.44 0.00773 0.00145 0.00399 J 0.00572
Oct-16 17.7 7.24 0.00205J | <0.00194 6.35 <0.00130, 0.0192 3.05 0.0614 0.00265J | 0.00800J | 0.0112J
MW-109 | Apr-14 2.02 2.70 0.0027 J <0.00060 0.310 <0.00060 0.050 <0.00060 0.0036J | <0.00050 0.0045J 0.0059 J
Nov-14 1.00 3.70 0.00063 JJ3 | 0.00040 JJ5J3 0.280 <0.00026 J3 0.020 <0.00037 J3|0.0026 JJ4J5J3| 0.00036 JJ5J3 | 0.0057 J3 | 0.0031 J3J5
Apr-15 2.36 8.10 <0.00370 <0.00390 0.621 <0.00260 0.019 <0.00370 <0.0100 <0.00340 0.0117 J 0.0176 J
Oct-15 1.46 0.842 0.00487 J <0.00387 0.845J <0.00260 0.0126 <0.00367 <0.0100 <0.00341 0.0141J 0.0176 J
Apr-16 1.93 5.92 0.00418 J <0.00194 0.532 <0.00130 0.00864 <0.00184 <0.00500 <0.00170 0.00837 J 0.0142J
Oct-16 212 3.19 <0.00746 | <0.00774 0.995 <0.00520 0.0115J <0.00734 <0.0200 <0.00682 <0.0156 <0.0212
MW-110 | Apr-14 2.05 1.20 0.030 0.0043 J 0.081 <0.00060 0.070 <0.00060 0.013 <0.00050 0.0023J 0.028
Nov-14 0.47 0.820 0.001 <0.00039 0.0015 <0.00026 0.0016 <0.00037 0.0017 JJ4 | <0.00034 <0.00078 <0.0011
Apr-15 1.12 2.20 0.00548 0.00166 0.132 <0.000260 0.00609 | <0.000370 | 0.00482J | <0.000340 | 0.00352J 0.00624
Oct-15 1.48 <0.0247 0.035 0.00228 J 0.348 J <0.00130 0.182 <0.00184 | 0.00731J | <0.00170 | 0.00464J 0.0298
Apr-16 0.735 1.55 0.000871 J | 0.000525 J 0.0132 <0.000260 | 0.000927 J | <0.000367 | <0.00100 <0.000341 | <0.000780 | <0.00106
Oct-16 0.503 1.00 <0.000373 | <0.000387 | 0.000511J | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
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Table 4A - Summary of Groundwater Analytical Data - Total Petroleum Hydrocarbons and Volatile Organic Compounds
2016 Annual Groundwater Report
HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Analyte Group: TPH Volatile Organic Compounds
Analyte: Ethyl- Naphtha Total
GRO DRO DRO-EP | 1,24-TMB | 1,3,5-TMB cis-1,2-DCE MTBE -lene o-Xylene Toluene Xylenes
Units: mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
CGWSL: - 0.200 0.400 0.015 0.120 0.005 0.070 0.700 0.143 0.030 0.193 0.750 0.620
CGWSL Source: NMED TPH | NMED TPH | USEPA TW | USEPA TW |USEPA MCL[USEPA MCL|USEPA MCL| NMED TW | WQCC HH | NMED TW | WQCC HH | WQCC HH
Area| Well ID Date _[Dup — — —
RA-313 | Apr-13 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
Apr-14 <0.00050 <0.00060 <0.00060 <0.00060 <0.00050 <0.00060 <0.00070 <0.00050 <0.00050 <0.0015
> Apr-15 <0.000370 | <0.000390 | 0.000366 J | <0.000260 | <0.000380 | <0.000370 | <0.00100 | <0.000340 | <0.000780 | <0.00110
2 Apr-16 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
E RW-4 | Apr-15 3.72 <0.000370 | <0.000390 0.0167 <0.000260 0.00245 0.0902 <0.00100 [ <0.000340 | <0.000780 J| <0.00110
= | RW-4R | Apr-16 5.03 <0.000373 | <0.000387 0.0140 <0.000260 | <0.000384 0.191 <0.00100 | <0.000341 | <0.000780 | <0.00106
S [[RW-5R [ Apr-15 6.42 0.298 0.0558 2.92 <0.00260 1.03 2.15 0.174 0.522 2.26 1.91
@ Apr-16 7.39 0.437 0.100 3.48 <0.00520 1.20 1.64 0.205 0.570 2.51 2.25
RW-6 | Apr-15 11.40 0.134 0.028 0.636 <0.00260 0.0476 2.27 0.0602 0.0558 0.0126 J 0.158
RW-6R | Apr-16 4.20 0.00555 0.00111 0.218 <0.000260 [ 0.00474 2.68 0.00574 0.00275 0.00683 0.00747
MW-114 | Apr-14 <0.0100 <0.020 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 | <0.00060 | <0.00070 | <0.00050 | <0.00050 <0.0015
Nov-14 <0.031 0.032J <0.00037 <0.00039 <0.00033 <0.00026 <0.00038 <0.00037 0.0012 JJ4 | <0.00034 <0.00078 <0.0011
Apr-15 <0.0310J | <0.0250 B <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 | <0.000340 | <0.000780 | <0.00110
Oct-15 <0.0314 <0.0247 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 [ <0.000341 | <0.000780 | <0.00106
Apr-16 <0.0314 0.0317J <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
2 Oct-16 <0.0314 0.0410 J <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
i [MW-115] Apr-14 <0.0100 <0.021 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 | <0.00060 | <0.00070 | <0.00050 | <0.00050 <0.0015
K Nov-14 <0.031 0.110 <0.00037 | <0.00039 | <0.00033 | <0.00026 | <0.00038 | <0.00037 | <0.0010J4 | <0.00034 | <0.00078 <0.0011
g Apr-15 <0.0310J | <0.0250 B <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 [ <0.000340 | <0.000780 | <0.00110
o Oct-15 0.0324 J 0.103 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 [ <0.00106
% Apr-16 <0.0314 0.0616 J <0.000373 | <0.000387 | <0.000331 [ <0.000260 | <0.000384 | <0.000367 <0.00100 | <0.000341 | <0.000780 <0.00106
‘g’ Oct-16 <0.0314 0.0582 J <0.000373 | <0.000387 | <0.000331 [ <0.000260 | <0.000384 | <0.000367 <0.00100 | <0.000341 | <0.000780 <0.00106
@ [ MW-116| Apr-14 <0.0100 <0.021 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 | <0.00060 | <0.00070 | <0.00050 | <0.00050 <0.0015
Nov-14 <0.031 0.026 J <0.00037 <0.00039 <0.00033 <0.00026 <0.00038 <0.00037 <0.0010 J4 | <0.00034 <0.00078 <0.0011
Apr-15 <0.0310J | <0.0250 B <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 | <0.000340 | <0.000780 | <0.00110
Oct-15 <0.0314 0.0607 J <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 [ <0.000341 | <0.000780 | <0.00106
Apr-16 <0.0314 0.112 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
Oct-16 <0.0314 0.0868 J 0.000389 J | <0.000387 | 0.000536 J | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
MW-49 | Apr-14 1.99 5.60 0.022 0.0018 J 0.220 <0.00060 0.0043 J 0.049 0.0054 <0.00050 0.0040 J 0.034
Nov-14 1.00 7.00 0.017 0.0018 J 0.170 <0.00052 0.0036 0.055 0.0031J | <0.00068 0.0029 J 0.026
Apr-15 0.65 8.60 0.00954 | <0.000390 0.077 <0.000260 0.00274 0.0553J | 0.00117J | <0.000340 | <0.000780 0.0175
Oct-15 1.58 7.66 0.015 0.000858 J 0.179 <0.000260 0.00457 0.0447 0.00255J | <0.000341 | 0.00201J 0.038
Apr-16 1.75 8.63 0.0305 <0.000387 0.196 <0.00520 <0.00768 0.0535 <0.0200 <0.00682 <0.0156 0.0540 J
Oct-16 2.82 9.26 0.0457 J <0.0387 0.241 <0.0260 <0.0384 0.0628 J <0.100 <0.0341 <0.0780 <0.106
TEL-1 | Apr-14 0.384J 8.70 0.0012J <0.00060 | <0.00060 | <0.00060 | <0.00050 0.0039 J 0.0029 J 0.0024 J 0.0010J 0.0024 J
Apr-14 | FD 0.35 7.70 0.0012J <0.00060 | <0.00060 | <0.00060 | <0.00050 0.0040 J 0.0029 J 0.0023J 0.0011J 0.0023 J
Nov-14 0.20 6.00 0.00086 J <0.00039 <0.00033 <0.00026 0.00047 J 0.0018 <0.0010 0.0022 0.00099 J 0.0022 J
Apr-15 0.18 9.80 0.00103 | <0.000390 | <0.000330 | <0.000260 | <0.000380 0.00478 <0.00100 0.00214 | <0.000780 | 0.00214J
Oct-15 0.15 7.46 0.000971J | <0.000387 | 0.000378 J | <0.000260 | <0.000384 0.00245 0.00102 J 0.00197 0.00108J | 0.00197J
Apr-16 0.153 8.51 0.000807 J | <0.000387 | <0.000331 [ <0.000260 | 0.000718J | 0.00229 <0.00100 0.00160 | 0.000793J | 0.00160 J
Oct-16 0.193 3.58 0.000939 J | <0.000387 | <0.000331 | <0.000260 | 0.000666 J | 0.000724 J | <0.00100 0.00183 | <0.000780 | 0.00183J
TEL-2 | Apr-14 6.08 J 17.0 0.200 0.032 1.20 <0.00060 0.015 0.011 0.023 0.018 0.043 0.260
Nov-14 174 18.0 0.140 0.026 0.87 <0.0026 0.0099 J 0.012 0.017J 0.016 0.034J 0.200
Apr-15 512 20.0 0.138 0.0198 J 0.905 <0.00520 0.0119J | 0.0113JJ3 | <0.0200 0.0182J 0.0372J 0.189
Oct-15 2.86 18.7J 0.138 0.0109 0.535 <0.00130 0.00577 0.011 0.00630 J 0.0097 0.0186 J 0.155
o Apr-16 3.12 18.1 0.125 0.0143 0.709 <0.000260 0.00692 0.0156 0.00966 0.0102 0.0243 0.146
= Oct-16 3.08 17.0 0.0976 0.00929 J 0.962 <0.00260 0.00418 J 0.0110 <0.0100 0.0066 J 0.0218 J 0.123
TEL-3 | Apr-14 0.971J 8.30 0.027 0.0029 J 0.0092 <0.00060 | <0.00050 0.0030J 0.0034J 0.0032J | <0.00050 0.021
Nov-14 0.45 6.30 0.016 0.0017 0.023 <0.00026 0.00068 J <0.00037 0.0010 J 0.0023 0.0010J 0.014
Apr-15 0.67 9.40 0.0104 <0.00390 0.0206 <0.00260 | <0.00380 | 0.00560J | <0.0100 <0.00340 | <0.00780 <0.0110
Oct-15 0.63 5.86 0.0213 0.00128 0.0385 <0.000260 | 0.000880 J | 0.000964J | 0.00123 J 0.00316 0.00154 J 0.0202
Apr-16 1.05 14.1 0.0128 J <0.00968 0.317 <0.00650 <0.00960 0.0445 <0.0250 <0.00852 <0.0195 <0.0265
Oct-16 0.589 4.22 0.0157 0.00115 0.0123 <0.000260 | 0.000539J | 0.00109 0.00107 J 0.00232 0.00119 J 0.0105
TEL-4 | Apr-14 3114 8.60 0.099 <0.00060 0.370 <0.00060 0.0035J 0.120 0.0035J 0.0013J 0.0046 J 0.061
Nov-14 3.30 7.40 0.110 <0.0077 1.20 <0.0052 0.0087 J 0.064 <0.02 <0.0068 <0.016 0.120
Nov-14 | FD 2.80 5.70 0.110 <0.0077 1.20 <0.0052 0.0085 J 0.066 <0.02 <0.0068 <0.016 0.120
Apr-15 2.09 8.40 0.0742 <0.00390 0.171 <0.00260 <0.00380 0.140 <0.0100 <0.00340 <0.00780 0.0394
Apr-15 | FD 2.26 8.50 0.0758 <0.00390 0.155 <0.00260 | <0.00380 0.142 <0.0100 <0.00340 | <0.00780 0.0407
Oct-15 2.77 4.98 0.074 0.000524 J 0.637 <0.000260 0.00655 0.00902 0.00422 J 0.00162 0.00623 0.0719
Oct-15 [ FD 2.70 5.73 0.0861 <0.00387 0.657 <0.00260 | 0.00756 J 0.0127 <0.0100 <0.00341 0.00878 J 0.0837
Apr-16 2.36 9.13 0.142 <0.00387 0.530 <0.00260 0.016 0.105 <0.0100 <0.00341 0.0132J 0.142
Apr-16 | FD 2.65 8.65 0.147 <0.00387 0.557 <0.00260 0.0161 0.0945 <0.0100 <0.00341 0.0128 J 0.147
Oct-16 2.52 6.36 0.0775 <0.00387 0.514 <0.00260 | <0.00384 0.0415 <0.0100 <0.00341 <0.00780 0.0668
Oct-16 [ FD 2.72 6.66 0.105 <0.00387 0.479 <0.00260 | <0.00384 0.0476 <0.0100 <0.00341 <0.00780 0.0863
MW-8 | Oct-13 <0.0500 <0.052 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
Apr-14 <0.0100 <0.021 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 0.0014J | <0.00070 | <0.00050 [ <0.00050 <0.0015
Apr-15 <0.0310 0.380 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 [ <0.000340 | <0.000780 | <0.00110
Apr-16 <0.0314 0.230 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
MW-16 | Apr-13 <0.052 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
Apr-14 0.058 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 | <0.00060 | <0.00070 | <0.00050 | <0.00050 <0.0015
Apr-15 0.340 <0.000370 | <0.000390 | <0.00033 | <0.000260 | <0.000380 | <0.000370 | <0.00100J | <0.000340 | <0.000780 | <0.00110
MW-20 | Apr-13 <0.053 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
Apr-14 <0.020 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 | <0.00060 | <0.00070 | <0.00050 | <0.00050 <0.0015
Apr-14 | FD <0.020 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 | <0.00060 | <0.00070 | <0.00050 | <0.00050 <0.0015
Apr-15 0.150 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 [ <0.000340 | <0.000780 | <0.00110
Apr-16 0.149 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
MW-21 | Apr-14 <0.0100 <0.020 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 0.0051 <0.00070 | <0.00050 | <0.00050 <0.0015
Nov-14 <0.031 0.092J <0.00037 | <0.00039 | <0.00033 | <0.00026 | <0.00038 0.006 <0.0010 <0.00034 | <0.00078 <0.0011
Apr-15 <0.0310 0.180 <0.000370 | <0.000390 <0.00033 | <0.000260 | <0.000380 0.00729 <0.00100 J | <0.000340 | <0.000780 | <0.00110
Oct-15 <0.0314 0.194 <0.000373 | <0.000387 | 0.000613 J | <0.000260 | <0.000384 0.00636 <0.00100 | <0.000341 | <0.000780 | <0.00106
a Apr-16 <0.0314 0.190 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 0.0101 <0.00100 | <0.000341 | <0.000780 | <0.00106
Z Oct-16 <0.0314 0.132 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 0.0112 <0.00100 | <0.000341 | <0.000780 | <0.00106
MW-25 | Apr-13 <0.052 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
Apr-14 <0.020 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 | <0.00060 | <0.00070 | <0.00050 | <0.00050 <0.0015
Apr-15 0.690 <0.000370 | <0.000390 | <0.00033 | <0.000260 | <0.000380 | <0.000370 | <0.00100J | <0.000340 | <0.000780 | <0.00110
Apr-16 0.348 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
MW-26 | Apr-13 <0.053 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
Apr-14 <0.020 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 | <0.00060 | <0.00070 | <0.00050 | <0.00050 <0.0015
Apr-15 0.0530J <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 | <0.000340 | <0.000780 | <0.00110
Apr-16 0.103 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
MW-27 | Apr-13 <0.052 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
Apr-14 <0.021 <0.00050 | <0.00060 | <0.00060 | <0.00060 | <0.00050 | <0.00060 | <0.00070 | <0.00050 | <0.00050 <0.0015
Apr-15 0.110 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 [ <0.000340 | <0.000780 | <0.00110
Apr-16 0.134 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
MW-46R | Apr-14 <0.021 0.00074J | <0.00060 | <0.00060 | <0.00060 | 0.00086J | <0.00060 | <0.00070 | <0.00050 | <0.00050 <0.0015
Nov-14 0.042J <0.00037 | <0.00039 | <0.00033 | <0.00026 | <0.00038 | <0.00037 <0.0010 <0.00034 | <0.00078 <0.0011
Apr-15 0.0540 J <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 [ <0.000340 | <0.000780 | <0.00110
Apr-16 0.0622 J <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 <0.00100 | <0.000341 | <0.000780 <0.00106
Oct-16 0.0459 J <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 <0.00100 | <0.000341 | <0.000780 <0.00106
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Table 4A - Summary of Groundwater Analytical Data - Total Petroleum Hydrocarbons and Volatile Organic Compounds

2016 Annual Groundwater Report
HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Analyte Group: TPH Volatile Organic Compounds
Analyte: Ethyl- Naphtha Total
GRO DRO DRO-EP | 1,24-TMB | 1,3,5-TMB cis-1,2-DCE MTBE -lene o-Xylene Toluene Xylenes
Units: mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
CGWSL: - 0.200 0.400 0.015 0.120 0.005 0.070 0.700 0.143 0.030 0.193 0.750 0.620
CGWSL Source: NMED TPH | NMED TPH | USEPA TW | USEPA TW |USEPA MCL[USEPA MCL|USEPA MCL| NMED TW | WQCC HH | NMED TW | WQCC HH | WQCC HH
Area| Well ID Date _[Dup — —
MW-68 | Apr-13 <0.052 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
Apr-14 <0.020 <0.00050 <0.00060 <0.00060 <0.00060 <0.00050 <0.00060 <0.00070 <0.00050 <0.00050 <0.0015
Apr-15 0.130 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 | <0.000340 | <0.000780 [ <0.00110
Apr-16 0.162 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
MW-71 | Oct-13 0.096 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
Apr-14 <0.021 <0.00050 <0.00060 <0.00060 <0.00060 <0.00050 <0.00060 <0.00070 <0.00050 <0.00050 <0.0015
Apr-15 0.0930J <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 | <0.000340 | <0.000780 [ <0.00110
Apr-16 0.0252 J <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
MW-89 | Apr-13 0.058 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
a Apr-14 0.210 <0.00050 <0.00060 <0.00060 <0.00060 <0.00050 <0.00060 <0.00070 <0.00050 <0.00050 <0.0015
= Apr-15 240 <0.000370 | <0.000390 <0.00033 | <0.000260 | <0.000380 | <0.000370 | <0.00100J | 0.000538 J [ <0.000780 | <0.00110
= Apr-16 3.38 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
NP-1 Apr-14 <0.00050 <0.00060 <0.00060 <0.00060 <0.00050 0.0056 <0.00070 <0.00050 <0.00050 <0.0015
Nov-14 <0.00037 <0.00039 <0.00033 <0.00026 <0.00038 0.084 <0.0010 <0.00034 <0.00078 <0.0011
Apr-15 <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 0.204 <0.00100 | <0.000340 | <0.000780 | <0.00110
Oct-15 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 0.291 <0.00100 | <0.000341 | <0.000780 | <0.00106
Apr-16 <0.000373 | <0.000387 | <0.000331 | <0.000260 [ <0.000384 0.213 <0.00100 <0.000341 | <0.000780 <0.00106
Oct-16 <0.000373 | <0.000387 | <0.000331 | <0.000260 [ <0.000384 0.283 <0.00100 <0.000341 [ <0.000780 <0.00106
NP-2 [ Apr-13 <0.0500 <0.052 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
NP-6 Apr-13 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
Apr-15 <0.000370 [ <0.000390 | <0.000330 | <0.000260 | <0.000380 0.00878 <0.00100 J | <0.000340 | <0.000780 | <0.00110
UG-1 Apr-13 <0.0500 <0.053 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
Apr-14 <0.0100 <0.021 <0.00050 <0.00060 <0.00060 <0.00060 <0.00050 <0.00060 <0.00070 <0.00050 <0.00050 <0.0015
Apr-15 <0.0310 <0.0250 B <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 | <0.000340 | <0.000780 | <0.00110
Apr-16 <0.0314 0.0302J <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 <0.00100 | <0.000341 | <0.000780 <0.00106
UG-2 | Apr-13 <0.0500 <0.052 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
b Apr-13 | FD | <0.0500 <0.053 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
% Apr-14 <0.0100 <0.020 <0.0050 <0.0050 <0.00060 <0.00060 <0.00050 <0.00060 <0.00070 <0.00050 <0.00050 <0.0015
g Apr-15 <0.0310 <0.0250 B <0.00050 <0.00060 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 | <0.000340 | <0.000780 | <0.00110
'S Apr-16 <0.0314 0.0692 J <0.000370 | <0.000390 | <0.000331 | <0.000260 | <0.000384 [ <0.000367 | <0.00100 | <0.000341 | <0.000780 [ <0.00106
= UG-3R | Apr-13 <0.0500 <0.053 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.015
Apr-14 <0.0100 <0.020 <0.00050 <0.00060 <0.00060 <0.00060 <0.00050 <0.00060 <0.00070 <0.00050 <0.00050 <0.0015
Apr-14 | FD| <0.0100 <0.020 <0.00050 <0.00060 <0.00060 <0.00060 <0.00050 <0.00060 <0.00070 <0.00050 <0.00050 <0.0015
Apr-15 <0.0310 <0.0250 B <0.000370 | <0.000390 | <0.000330 | <0.000260 | <0.000380 | <0.000370 | <0.00100 | <0.000340 | <0.000780 [ <0.00110
Apr-16 <0.0314 <0.0247 <0.000373 | <0.000387 | <0.000331 | <0.000260 | <0.000384 | <0.000367 | <0.00100 | <0.000341 | <0.000780 | <0.00106
UG-4 Apr-16 <0.0314 0.0349 J <0.000373 | <0.000387 | <0.000331 [ <0.000260 | <0.000384 | <0.000367 <0.00100 | <0.000341 | <0.000780 <0.00106
Definitions

<x

<x

Abbreviations
1,2,4-TMB
1,3,5-TMB

CGWSL
CGWSL Source
cis-1,2-DCE

DRO

DRO-EP

Dup
FD
GRO
mg/L

MTBE

NMED TPH
NMED TW

TPH

USEPATW
USEPA MCL
WQCC HH

Lab Footnote

B
E
H
J
J3
J4
J5
J6
o1
R
Vv

Reported concentration, X, exceeds the CGWSL.

Analyte detected above the detection limit at a concentration equal to X

Analyte not detected at detection limit equal to x.

Analyte not detected at detection limit equal to x, but x exceeds the CGWSL.

Blank cell indicates a sample was collected from the well during the indicated sampling event, but the analyte was not analyzed.
No applicable CGWSL

1,2,4-trimethylbenzene

1,3,5-trimethylbenzene

Critical Groundwater Screening Level (see Table 3)
Source for CGWSL value (see Table 3)
cis-1,2-dichloroethene

diesel range organics

diesel range organics data from wells located in the Evaporation Ponds area
Duplicate Sample

field duplicate sample

gasoline range organics

milligrams per liter

methyl tert-butyl ether

NMED Risk Assessment Guidance for Site Investigations and Remediation, February 2012, Table 6-2 TPH Screening Guidelines for Potable Groundwater

NMED Risk Assessment Guidance for Site Investigations and Remediation, July 2015, Table A-1, Tap Water Screening Level
total petroleum hydrocarbons

United States Environmental Protection Agency Tap Water screening level, "Regional Screening Levels (RSL) for Chemical Contaminants at Superfund Sites", November 2015
United States Environmental Protection Agency Maximum Contaminant Level, "Regional Screening Levels (RSL) for Chemical Contaminants at Superfund Sites", November 2015

NMED Groundwater standard for human health exposure, NMAC 20.6.2.3103.A

Analyte was also detected in the associated method blank.

The sample concentration exceeds machine calibration.

The reported result is from a sample analyzed outside of Holding Time.

Indicates an estimated value.

The associated batch QC was outside the established quality control range for precision.

The associated batch QC was outside the established quality control range for accuracy.

The sample matrix interfered with the ability to make any accurate determination; spike value is high.
The sample matrix interfered with the ability to make any accurate determination; spike value is low.
The analyte failed the method required serial dilution test and/or subsequent post-spike criteria. These failures indicate matrix interference.
The sample concnetration is rejected based on data validation.

The sample concentration is too high to evaluate accurate spike recoveries.

Table 4A - TPH and VOCs Groundwater Analytical Results
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Table 4B - Summary of Groundwater Analytical Data - Total Metals

2016 Annual Groundwater Report
HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Analyte Group: Total Metals
Analyte:]  Arsenic Barium Boron Cadmium Cobalt Chromium Iron Lead Mercury Nickel Uranium
Units: mg/L mg/L mg/L mg/l mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
CGWSL: 0.010 1.00 0.75 0.005 0.050 0.050 1.00 0.015 0.200 0.002 0.200 0.050 0.030 0.0631
CGWSL Source:] USEPA MCL | WQCC HH | WQCC Irr JUSEPA MCL| WQCC Irr | WQCC HH |WQCC Dom|USEPA MCL|WQCC Dom| WQCC HH | WQCC Ir | WQCC HH | WQCC HH | NMED TW
Area| Well ID [ Date |Dup)
KWB-13 | Apr-13 <0.0100 0.0232 <0.00500 0.932 <0.00500 0.0208 <2.0E-04 | <0.0100 0.0165 0.0206
Apr-14 0.00259 J 0.0145 0.00121J | <0.00500 | <0.000700 | <0.00250 | <4.0E-05 | <0.00100 0.0126 0.0172
Apr-15 0.0118 0.122 0.0182 12.3 0.019 0.399 <4.9E-05 0.0144 0.011 0.0426
Apr-16 0.00484 J 0.0459 0.384 <0.005 0.00161J | 0.00621J 4.00 0.00403 J 0.0747 <4.9E-05 <0.00175 0.0188 0.0261 J 0.0304
& [[MW-17 | Apr-14 <0.00200 0.0152 <0.00200 <0.100 0.00724 J [ <0.00500 0.0104
2 NP-5 | Apr-13 <0.0100 <0.0100 <0.0100 <0.400 <0.0100 <0.0100 0.0135
g Apr-15 0.00288 0.0159 0.00109 J 0.437 0.000415J | 0.00318 J 0.0125
& |RA-3156] Apr-13
3 Nov-13
© Apr-14 <0.00500
Apr-16
MW-136 [ Oct-15 0.00381 0.103 0.00365 1.18 0.00218 0.204 <4.9E-05 0.00425 0.00463 0.0212
Apr-16 0.00280 J 0.0270 0.695 <0.005 0.00132J | <0.00270 0.599 <0.00120 0.0591 <4.9E-05 <0.00350 0.0112 0.0702 0.0197 J
Oct-16 0.00284 0.0134 0.512 <0.00016 | 0.000279 J | 0.00118 JB | 0.0892 JB | 0.00094 JB | 0.0112B <4.9E-05 |0.00184 JB| 0.00562 0.0720 0.0176
MW-1R | Apr-13 <0.0250 <0.0250 <0.0250 1.77 <0.0250 1.64 <0.0250
Apr-13 | FD <0.0250 <0.0250 <0.0250 1.64 <0.0250 1.59 <0.0250
Apr-14 0.00335J 0.0214 <0.00200 2.39 <0.00140 1.38 <0.00200
Apr-15 0.00366 J 0.0240 J <0.00270 3.49 <0.00120 2.14J <0.00190
Apr-16 0.00917 J 0.0301 0.0188 9.67 <0.00120 2.94 <0.00190
MW-2A | Apr-14 0.0194 J 0.0222 J <0.00500 0.737 J <0.00350 1.21 <0.00500
Nov-14 0.048 0.026 0.0078 3.10 <0.0012 1.50 0.0051J
Apr-15 0.0155J 0.0255 J <0.00540 0.571J <0.00240 1.98 <0.00380
Oct-15 0.00962 0.0241 <0.00108 0.588 <0.000480 2.88 0.00153 J
Apr-16 0.0154 0.0228 J <0.00270 3.37 <0.00120 2.50 0.00432J
Oct-16 0.00798 0.0208 0.00105 J 0.146 <0.000240 1.43 0.00056 J
MW-3 [ Apr-14 0.0298 0.0185 <0.00200 <0.100 <0.00140 0.254 0.0458
Nov-14 0.035 0.022J 0.0081 0.570 <0.0012 2.20 0.019
Nov-14 | FD 0.029 0.022J 0.006 0.340 J <0.0012 2.50 0.023
Apr-15 0.0288 0.0186 J <0.00270 <0.0750 | <0.00120 1.55 0.108
Apr-15 | FD 0.0346 0.0215 0.00198 J 0.0806 J [ 0.000346 J 1.85 0.112
Oct-15 0.0248 0.0157 <0.000540 0.366 0.000298 J 1.29 0.00892
Oct-15 | FD 0.0281 0.0158 0.00107 J 0.559 0.000371J 1.33 0.00804
Apr-16 0.0388 0.0175J <0.00270 0.677 <0.00120 2.61 0.00580 J
Apr-16 | FD 0.0348 0.0168 J <0.00270 0.612 <0.00120 2.62 0.00575 J
Oct-16 0.055 0.0152 0.000868 J 1.82 0.000241 JB} 1.60 0.00258
Oct-16 | FD 0.0553 0.0152 0.000869 J 1.75 0.000692 JB} 1.60 0.00263
MW-4A | Apr-14 0.147 0.0121 <0.00200 2.31 <0.00140 2.24 <0.00200
Nov-14 0.057 0.014J <0.0027 0.820 <0.0012 2.70 <0.0019
Apr-15 0.108 J 0.0139J 0.00570 J 3.15 <0.00120 2.96 <0.00190
Oct-15 0.112 0.014 0.00126 J 2.09 <0.000240 1.75 0.000588 J
Apr-16 0.188 0.0125J <0.00270 3.21 <0.00120 2.39 <0.00190
Oct-16 0.172 0.0121 0.000815 J 1.08 0.000566 JB 1.69 0.000608 J
MW-4B | Apr-13 0.0371 <0.0250 <0.0250 <1.00 <0.0250 1.30 <0.0250
Apr-15 0.101 0.0349 <0.00110 3.60 0.00189 J 8.68 <0.000760
MW-5A | Apr-14 0.106 0.0142J <0.00500 7.10 <0.00350 1.74 <0.00500
Nov-14 0.064 0.014J <0.0027 4.40 <0.0012 2.00 0.0040 J
Apr-15 0.0938 0.0128 J <0.00540 5.62 <0.00240 1.84 <0.00380
Oct-15 0.0705 0.0143 0.000685 J 5.34 <0.000240 1.82 0.000954 J
Apr-16 0.213 0.0149J <0.00270 8.10 <0.00120 1.34 <0.00190
Oct-16 0.0638 0.0117 <0.000540 4.19 0.000445 JB 1.73 0.000606 J
MW-5B | Apr-13 0.122 <0.0250 <0.0250 <1.00 <0.0250 2.44 <0.0250
Apr-15 0.201 0.0112J 0.00277 J 6.11 <0.00120 3.87 0.00197 J
MW-5C [ Apr-13 0.0139 0.0166 <0.0100 1.04 <0.0100 0.943 <0.0100
» Apr-15 0.0145 0.0200 J <0.00270 1.15 <0.00120 0.975 <0.00190
T | MW-6A | Mar-13 0.00788 0.0143 <0.00500 0.660 <0.00500 0.277 <0.00500
& Apr-14 0.0113 0.0287 0.00234 J <0.100 <0.00140 1.37 0.0192
15 Apr-15 0.0129 0.0308 <0.00270 0.155J <0.00120 1.40 0.0308
® Apr-16 0.00953J | 0.0158J <0.00270 | 0.0787J | <0.00120 0.505 <0.00190
g [ Mw-6B | Mar-13 0.0493 0.0139 <0.00500 1.54 <0.00500 2.39 <0.00500
E Mar-13 | FD 0.0537 0.0163 <0.00500 1.69 <0.00500 2.43 <0.00500
Apr-15 0.0333 0.0164 <0.00110 1.37 <0.000480 3.45 <0.000760
MW-7A | Apr-14 0.0256 0.0152 <0.00200 2.99 <0.00140 0.509 <0.00200
Nov-14 0.021 0.018J 0.0027 J 1.30 <0.0012 1.50 <0.0019
Nov-14 | FD 0.02 0.017J <0.0027 1.50 <0.0012 1.60 <0.0019
Apr-15 0.019 0.0149 0.000895 J 0.984 <0.000240 1.1 0.000620 J
Apr-15 | FD 0.0194 0.0156 0.00131J 0.996 0.000288 J 1.06 0.000570 J
Oct-15 0.0255 0.0155 0.00116 J 2.86 0.000494 J 0.632 0.000638 J
Oct-15 | FD 0.0253 0.0159 0.00114 J 2.86 0.000524 J 0.629 0.000647 J
Apr-16 0.0382 0.0170J 0.00370 J 6.35 <0.00120 0.682 <0.00190
Apr-16 | FD 0.0305 0.0158 J <0.00270 4.43 <0.00120 0.588 <0.00190
Oct-16 0.0181 0.0173 0.00184 J 1.66 0.000527 JB|  0.563 0.000402 J
Oct-16 | FD 0.0186 0.0159 0.00184 J 1.66 0.000618 JB} 0.563 0.000507 J
MW-7B | Apr-13 <0.0250 <0.0250 <0.0250 <1.00 <0.0250 0.397 <0.0250
Apr-15 0.00588 0.0111 0.000702 J 0.188 <0.000240 0.58 <0.000380
MW-10 [ Apr-14 0.0211 0.0134 <0.00200 <0.100 <0.00140 2.70 <0.00200
Nov-14 0.019 0.021 0.00092 JB 0.140 0.00098 J 2.40 0.0015J
Apr-15 0.020 0.0128J <0.00270 | <0.0750 | <0.00120 243 <0.00190
Oct-15 0.0173 0.0124 <0.000540 [ 0.0570J | <0.000240 2.55 <0.000380
Apr-16 0.0196 0.0123J <0.00270 | <0.0750 <0.00120 2.83 <0.00190
Oct-16 0.0191 0.0184 <0.000540 0.589 0.000399 JB! 2.21 <0.000380
MW-11A1| Apr-14 <0.0100 0.0321 <0.0100 2.50 <0.00700 1.56 <0.0100
Nov-14
Apr-15 <0.00500 0.0410 J <0.0100 <0.300 <0.00480 0.912 <0.00760
Oct-15
Apr-16 <0.00125 0.0301 0.00353 J 0.416 J <0.00120 0.876 V. <0.00190
Oct-16
MW-11B | Mar-13 <0.0250 <0.0250 <0.0250 3.25 <0.0250 0.316 <0.0250
Apr-15 0.00453 J 0.0189 J <0.00540 4.38 <0.00240 0.427 <0.00380
MW-12 [ Apr-14 <0.00500 0.0194 <0.00500 0.441J <0.00140 0.200 0.0172J
MW-13 [ Apr-14 0.00205 J 0.031 <0.00200 <0.100 <0.00140 0.192 <0.00200
MW-15 | Mar-13 0.0337 0.0218 <0.0100 <0.400 <0.0100 1.77 <0.0100
Apr-14 0.0605 0.0217 0.00381J <0.100 <0.00140 0.363 0.00535J
Apr-15 0.0279 0.0236 J <0.00270 <0.0750 <0.00120 0.861 0.0195
Apr-16 0.0216 0.0203 J <0.00270 | <0.0750 <0.00120 0.887 0.00201J
MW-18A| Apr-14 <0.0100 0.0135 <0.0100 <0.500 <0.00700 0.189 <4.0E-05 <0.0100 <0.0100 <0.00900
Nov-14 0.0034 0.016 0.00080 JB 1.10 0.00030 J 0.076 <4.9E-05 | 0.0065B 0.0069 0.0047 J
Apr-15 0.0041 0.0129 0.000794 J 0.379 <0.00480 0.0221 <4.9E-05 0.00225 0.0503 0.00652
Oct-15 0.00485 0.0173 0.00184 J 0.572 0.000262 J 0.363 <4.9E-05 0.0033 0.00108 J 0.00360 J
Apr-16 0.00644 J 0.0155J 3.14 <0.005 <0.00130 <0.00270 0.358 J <0.00120 0.366 <4.9E-05 0.0121J <0.00190 0.0417 J 0.00258 J
Oct-16 0.00411 0.0166 2.73 <0.00016 | <0.000260 | <0.000540 0.722 <0.00024 0.576 <4.9E-05 0.00618 | 0.000448 J | 0.0375 0.00128 J
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Table 4B - Summary of Groundwater Analytical Data - Total Metals

2016 Annual Groundwater Report
HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Analyte Group: Total Metals
Analyte:] Arsenic Barium Boron Cadmium Cobalt Chromium Iron Lead Mercury Nickel Uranium
Units: mg/L mg/L mg/L mg/l mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
CGWSL: 0.010 1.00 0.75 0.005 0.050 0.050 1.00 0.015 0.200 0.002 0.200 0.050 0.030 0.0631
CGWSL Source:] USEPA MCL | WQCC HH | WQCC Irr JUSEPA MCL| WQCC Irr | WQCC HH |WQCC Dom|USEPA MCL|WQCC Dom| WQCC HH | WQCC Ir | WQCC HH | WQCC HH | NMED TW
Area| Well ID [ Date |Dup)
MW-186| Apr-13 <0.0100 0.0126 <0.0100 <0.400 <0.0100 0.572 <0.0100
Apr-15 0.012 0.0125 0.000942 J 0.139 0.000814 J 0.789 <0.000380
MW-22A| Apr-14 0.0568 0.0153 <0.00200 2.19 <0.00140 3.61 <0.00200
Nov-14 0.060 0.019 0.00081 JB 6.90 <0.00024 6.00 0.0016 J
Nov-14 | FD 0.064 0.018J 0.0030J 8.10 <0.0012 6.30 <0.0019
Apr-15 0.0545 0.0179 J <0.00270 2.34 <0.00120 5.18 <0.00190
Apr-15 | FD 0.0362 0.0147 J <0.00270 2.89 <0.00120 4.36 <0.00190
Oct-15 0.0482 0.0166 <0.000540 4.62 <0.000240 5.86 0.000966 J
Oct-15 | FD 0.0479 0.0165 <0.000540 4.54 <0.000240 5.81 0.000979 J
Apr-16 0.0449 0.0174J <0.00270 4.42 <0.00120 6.06 <0.00190
Apr-16 | FD 0.0455 0.0167 <0.00270 4.46 <0.00120 6.20 <0.00190
Oct-16 0.0452 0.0179 0.000678 J 5.41 <0.000240 7.28 0.000938 J
Oct-16 | FD 0.0447 0.0183 0.000633 J 5.26 <0.000240 7.15 0.000874 J
MW-22B| Apr-13 0.0343 <0.0250 <0.0250 1.78 <0.0250 3.37 <0.0250
Apr-15 0.0389 0.0160 J <0.00270 2.32 0.00134 J 4.32 <0.00190
MW-70 | Apr-14 0.0286 0.0157 <0.00200 3.36 <0.00140 0.262 <0.00200
Nov-14 0.021 0.020 0.00055 J 2.50 <0.00024 0.730 0.00044 J
Apr-15 0.0252 0.0151 0.000653 J 3.29 <0.000240 0.222 <0.000380
Oct-15 0.0163 0.0166 <0.000540 2.99 <0.000240 0.227 <0.000380
Apr-16 0.0238 0.0147 J <0.00270 6.19 <0.00120 0.543 <0.00190
Oct-16 0.0189 0.0162 <0.000540 4.69 <0.000240 0.381 <0.000380
MW-72 | Nov-13 0.0929 0.0186 <0.0100 20.9 <0.00500 5.26 <0.0100
Apr-14 0.048 0.0154 <0.00100 7.13 <0.000700 5.69 <0.00100
Apr-15 0.149 0.0321 <0.00270 32.3 <0.00120 3.05 0.0155
Apr-16 0.0318 0.0195J <0.00270 7.20 <0.00120 4.86 <0.00190
MW-73 [ Oct-13 0.108 0.012 <0.00500 9.29 <0.00500 3.09 <0.00500
Apr-14 0.0982 0.0132J <0.00500 571 <0.00350 2.77 <0.00500
Apr-15 0.0757 0.00999 J <0.00270 2.40 <0.00120 2.61 0.00233 J
Apr-16 0.0990 0.0114 J <0.00270 8.28 <0.00120 3.17 0.00201J
MW-74 | Apr-14 0.0599 0.0137 J <0.00500 <0.250 <0.00350 1.18 0.193
Nov-14 0.062 0.014 0.00074 JB 0.110 <0.00024 0.88 0.250
Apr-15 0.0549 0.00894 J <0.00270 0.175J <0.00120 0.406 0.480
Oct-15 0.0733 0.0127 <0.00108 <0.030 | <0.000480 117 0.0608
Apr-16 0.136 0.0151J <0.00270 0.756 <0.00120 2.19 0.0150
Oct-16 0.0699 0.0147 0.00120 J 0.203 B <0.000240 0.0907 0.585
MW-75 | Apr-14 0.299 0.0166 0.00221J 4.01 <0.00140 1.10 0.00288 J
Nov-14 0.350 0.016 0.0019 4.20 0.00029 J 0.960 0.0025
Apr-15 0.400 0.0183 J 0.00396 J 10.7 <0.00120 0.901 0.00311J
Oct-15 0.328 0.0149 0.00155 J 3.75 <0.000240 0.821 0.00248
Apr-16 0.183 0.0218 J <0.00270 2.52 <0.00120 1.01 0.00310 J
Oct-16 0.275 0.0150 0.00156 J 3.29 <0.000240 0.916 0.00245
MW-76 | Apr-14 0.0712 0.0151 0.00181J 4.00 <0.000700 1.06 0.00301J
Nov-14 0.100 0.018 0.0027 5.10 0.00046 J 1.80 0.0049
Apr-15 0.0777 0.0127 J <0.00270 4.04 <0.00120 1.10 0.00258 J
Oct-15 0.0582 0.0143 0.00126 J 3.75 0.000242 J 0.753 0.0025
Apr-16 0.0610 0.0140 J <0.00270 4.68 <0.00120 1.07 0.00298 J
Oct-16 0.0818 0.0163 0.00266 6.79 <0.000240 1.25 0.00582
& | MW-77 | Apr-14 0.0765 0.0138 0.00884 J 9.80 <0.000700 1.06 0.0113
5 Nov-14 0.054 0.013J 0.0097 9.80 0.0013 J 0.770 0.021
aé Apr-15 0.0928 0.0158 J 0.0144 14.9 <0.00120 0.666 0.0135
% Oct-15 0.0500 0.0132J 0.00980 J 8.54 <0.00120 0.703 0.0119
5 Apr-16 0.0749 0.0136 J 0.0132 12.2 <0.00120 0.687 0.0137
E Oct-16 0.0505 0.0120 JB 0.00899 J 7.87 <0.00120 0.706 0.00996 J
w [ MW-78 | Mar-13 <0.0250 0.0284 0.0843 <1.00 <0.00500 0.491 <0.0250
Apr-14 0.0217 0.0388 0.0476 7.58 0.00107 J 1.46 0.0105
Apr-15 0.0211 0.0318 0.133 12.3 <0.00120 1.29 0.0156
Apr-16 0.0210 0.0445 0.0761 14.8 <0.00120 0.946 0.0141
MW-79 | Apr-14 0.0188 0.0138 <0.00200 0.108 J <0.00140 1.34 0.00675 J
Nov-14 0.0073 0.020 0.00065 JB 0.230 <0.00024 4.00 0.0017J
Apr-15 0.00807 J 0.0154J <0.00270 0.276 J <0.00120 1.46 <0.00190
Oct-15 0.0126 0.0165 <0.00108 3.03 <0.000480 3.76 0.00144 J
Apr-16 0.0113 0.0181J <0.00270 0.882 <0.00120 3.00 <0.00190
Oct-16 0.0208 0.0184 <0.000540 5.37 <0.000240 3.68V <0.000380
MW-80 | Mar-13 <0.0250 <0.0250 <0.0250 1.31 <0.0100 0.583 <0.0250
Apr-14 0.0143 0.016 <0.00200 2.10 <0.00140 0.703 <0.00200
Apr-15 0.0187 0.0151J <0.00270 1.73 <0.00120 0.555 <0.00190
Apr-16 0.00788 J 0.0185 J 0.0465 1.34 <0.00120 0.234 <0.00190
MW-81 | Mar-13 <0.0250 <0.0250 <0.0250 <1.00 <0.0100 214 <0.0250
Mar-13 | FD| <0.0250 <0.0250 <0.0250 <1.00 <0.0100 2.08 <0.0250
Apr-14 0.0188 0.0162 <0.00200 <0.100 <0.00140 0.137 0.00757 J
Apr-15 0.022 0.0131J <0.00270 0.183 J <0.00120 0.132 0.0235
Apr-16 0.030 0.0212J <0.00270 0.136 J <0.00120 0.106 0.0467
MW-82 | Mar-13 0.105 <0.0250 <0.0250 1.80 <0.0250 1.55 <0.0250
Apr-14 0.133 0.021 <0.00200 3.06 0.000773 J 1.33 <0.00200
Apr-14 | FD 0.126 0.021 <0.00200 2.73 <0.00140 1.36 <0.00200
Apr-15 0.0929 0.0302 0.00570 J 1.68 <0.00120 1.38 0.00302 J
Apr-16 0.0510 0.0387 <0.00270 0.414J <0.00120 1.76 0.00199 J
MW-83 | Apr-14 0.0388 0.0197 0.00430 J 4.65 0.000914 J 0.986 0.00977
Nov-14 0.03 0.046 0.0089 12.0 0.00037 J 0.700 0.0075
Apr-15 0.0304 0.0116 J 0.0115 8.98 <0.00120 0.863 0.00376 J
Oct-15 0.0215 0.0403 0.00791 1.87 0.000860 J 0.170 0.00806
Apr-16 0.0313 0.0248 J 0.0153 5.63 <0.00120 0.573 0.00364 J
Oct-16 0.0131 0.121 0.00973 1.85 0.00141 JB 0.434 0.00925
MW-84 | Apr-14 0.114 0.0144 0.00416 J 3.21 <0.000700 3.58 0.00577 J
Nov-14 0.083 0.029 0.019B 1.60 <0.00024 3.60 0.014
Apr-15 0.116 0.0135J 0.00500 J 2.54 <0.00120 2.83 0.00452 J
Oct-15 0.0827 0.0249 J 0.022 0.397J <0.00240 2.74 0.0308
Apr-16 0.115 0.0173J 0.00771J 1.27 <0.00120 3.30 0.00714 J
Oct-16 0.0981 0.0189 0.00917 0.868 <0.000240 2.71 0.0110
MW-87 | Apr-14 0.00862 J 0.0168 <0.0250 0.789 <0.00140 0.103 <0.00200
Nov-14 0.0024 0.027 0.00082 JB 0.200 <0.00024 1.50 0.0014J
Apr-15 0.00635 0.0184 0.000789 J 0.194 <0.000240 0.102 0.00115J
Oct-15 0.00702 0.0322 <0.000540 11.8 <0.000240 6.04 0.00131J
Apr-16 0.0106 _ |0.0200 JO1 <0.00270 4.56 <0.00120 270V <0.00190
Oct-16 0.00673 0.0179 <0.000540 1.53 <0.000240 0.731 <0.000380
MW-88 | Apr-14 0.0106 0.0115 <0.00200 <0.100 <0.00140 0.796 <0.00200
Nov-14 0.012 0.021 <0.00054 1.40 <0.00024 1.60 0.0015J
Apr-15 0.0231 0.0132J <0.00270 2.11 <0.00120 1.42 <0.00190
Oct-15 0.00917 0.0108 <0.000540 | 0.0268 J | <0.000240 0.772 <0.000380
Apr-16 0.00976 J 0.0107 J <0.00270 <0.0750 <0.00120 0.844 <0.00190
Oct-16 0.00911 0.0104 0.000551J [ <0.0150 <0.000240 0.976 <0.000380
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Table 4B - Summary of Groundwater Analytical Data - Total Metals

2016 Annual Groundwater Report
HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Analyte Group: Total Metals
Analyte:] Arsenic Barium Boron Cadmium Cobalt Chromium Iron Lead Mercury Nickel Uranium
Units: mg/L mg/L mg/L mg/l mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
CGWSL: 0.010 1.00 0.75 0.005 0.050 0.050 1.00 0.015 0.200 0.002 0.200 0.050 0.030 0.0631
CGWSL Source:] USEPA MCL | WQCC HH | WQCC Irr JUSEPA MCL| WQCC Irr | WQCC HH |WQCC Dom|USEPA MCL|WQCC Dom| WQCC HH | WQCC Ir | WQCC HH | WQCC HH | NMED TW
Area| Well ID [ Date |Dup)
MW-120 [ Apr-14 0.0307 0.0335 0.00217 J 8.09 0.00213 J 1.19 <0.00200
Nov-14 0.026 0.018 0.001 12.0 0.00064 J 1.50 0.038
Apr-15 0.00974 J 0.0108 J <0.00270 2.63 <0.00120 1.33 0.0335
Oct-15 0.0101 0.0149 <0.000540 4.74 <0.000240 1.79 0.00113 J
Apr-16 0.0138 0.0176 J <0.00270 7.32 <0.00120 2.14 0.00511J
Oct-16 0.0135 0.0194 <0.000540 5.90 <0.000240 1.96 <0.000380
MW-121| Apr-14 0.0465 0.016 <0.00100 0.963 <0.000700 4.22 0.00446 J
Nov-14 0.071 0.019 0.0014 2.00 0.00070 J 3.80 0.012
Apr-15 0.0366 0.0142 <0.00110 0.700 <0.000480 3.85 0.00792
Oct-15 0.0413 0.0138 <0.000540 0.287 <0.000240 2.70 0.0109
Apr-16 0.0443 0.0179 J <0.00270 0.530 <0.00120 3.56 0.00777 J
Oct-16 0.0377 0.0130 <0.000540 0.262 <0.000240 2.33 0.00746
MW-122| Apr-14 0.00917 J 0.0406 <0.00200 5.37 0.00144 J 2.09 <0.00200
Nov-14 0.018 0.034 0.0015 2.60 0.00036 J 1.10 0.040
Apr-15 0.0116 J 0.0273 J <0.00540 0.606 J <0.00240 1.92 0.00988 J
Oct-15 0.00629 0.0251 <0.00108 1.59 <0.000480 1.27 0.00120 J
Apr-16 0.00444 J 0.0291 <0.00270 0.610 <0.00120 1.50 <0.00190
Oct-16 0.00559 0.0272 <0.000540 5.20 <0.000240 1.61 <0.000380
MW-123 [ Apr-14 0.0226 0.0175 <0.00200 0.102 J <0.00140 2.66 <0.00200
Nov-14 0.023 0.027 0.00093 JB 0.300 0.00075 J 2.70 0.0013J
Apr-15 0.0258 0.0200 J <0.00270 <0.0750 <0.00120 2.59 <0.00190
Oct-15 0.025 0.0226 <0.000540 | 0.0657 J | 0.000254 J 2.72 <0.000380
Apr-16 0.0275 0.0242 J <0.00270 <0.0750 <0.00120 2.92 <0.00190
Oct-16 0.0226 0.0236 <0.000540 | 0.0599 J (0.000364 JB 2.59 <0.000380
MW-124 [ Apr-14 0.00952 J 0.0216 <0.00200 2.48 <0.00140 0.479 <0.00200
Nov-14 0.0052 0.027 0.00086 JB 2.70 0.00051 J 1.10 0.00093 J
Apr-15 0.00276 0.0192 0.00126 J 1.22 0.000379 J 0.816 <0.000380
Oct-15 0.00443 0.0247 <0.00108 2.93 <0.000480 0.562 <0.000760
Apr-16 0.00477 J 0.0288 <0.00270 4.08 <0.00120 0.749 <0.00190
Oct-16 0.00303 0.0323 0.00124 J 4.99 0.000546 JB} 0.469 <0.000380
OCD-1R | Apr-14 0.00833 J 0.0144 J 0.00407 J 0.650 <0.00140 1.52 0.00892 J
Nov-14 0.0071 0.020 0.00081 JB 0.340 <0.00024 0.410 0.019
Apr-15 0.00662 J 0.0176 J <0.00540 0.238 J <0.00240 0.773 0.0217
Oct-15 0.00447 0.0184 <0.00108 0.593 <0.000480 1.59 0.00229 J
Apr-16 0.00729J | 0.0141J 0.105 1.54 <0.00120 0.462 0.00420 J
Oct-16 0.00524 0.0286 0.00312 3.04 <0.000240 3.92 0.000543 J
OCD-2A | Apr-14 0.00332 J 0.0185 <0.00200 0.425 <0.00140 0.563 0.00245 J
Nov-14 0.0021 0.023 0.00089 JB 0.710 <0.00024 0.590 0.0075
Apr-15 0.00197J | 0.0193J <0.00270 0.965 <0.00120 0.313 <0.00190
K] Oct-15 0.00361J 0.0234 0.00385J 2.64 <0.000480 1.34 <0.000760
5 Apr-16 0.00640 J 0.0209 J 0.00304 J 5.47 <0.00120 1.66 <0.00190
u:_ Oct-16 0.00234 0.0264 0.000783 J 1.50 0.00026 J 0.535 <0.000380
) OCD-3 | Apr-14 0.00631J 0.0198 <0.00200 1.69 <0.00140 0.134 0.00206 J
g Nov-14 0.0055 J 0.019J <0.0027 22V <0.0012 0.160 J 0.0040 J
§ Apr-15 0.00421J | 0.0198J <0.00270 1.69 <0.00120 0.165 <0.00190
w Oct-15 0.00184 J 0.0224 <0.000540 0.352 <0.000240 0.412 0.00113 J
Apr-16 0.00389 J 0.0214 J <0.00270 1.23 <0.00120 0.0524 <0.00190
Oct-16 0.00422 0.0228 <0.000540 2.31 <0.000240 0.527 <0.000380
OCD-4 | Apr-14 <0.00500 0.0213 <0.00500 3.13 <0.00140 0.276 <0.00500
Nov-14 0.0036 J 0.025 <0.0027 3.80 <0.0012 0.310 <0.0019
Apr-15 0.00351J 0.0263 J <0.00540 4.06 <0.00240 0.311 <0.00380
Oct-15 0.00701 0.0226 <0.000540 6.61 <0.000240 0.233 <0.000380
Apr-16 0.00209J | 0.0226 J <0.00270 0.855 <0.00120 0.119 <0.00190
Oct-16 0.00374 0.0255 <0.000540 3.46 <0.000240 0.285 <0.000380
OCD-5 | Apr-14 0.00738 J 0.0206 <0.00200 2.47 <0.00140 0.411 <0.00200
Apr-14 | FD| 0.00491J 0.0211 <0.00200 1.28 <0.00140 0.364 <0.00200
Nov-14 0.0099 J 0.028 <0.0027 4.80 <0.0012 0.360 <0.0019
Apr-15 0.00805J | 0.0284J <0.00540 5.34 <0.00240 0.328 <0.00380
Oct-15 0.0166 0.0272 0.00108 J 11.3 <0.000480 0.306 <0.000760
Apr-16 0.0126 0.0279 <0.00270 15.4 0.00177 J 0.267 <0.00190
Oct-16 0.00863 0.0288 0.000559 J 9.09 <0.000240 0.295 <0.000380
OCD-6 | Apr-14 0.0160 J 0.0191J <0.00500 2.56 <0.00350 2.15 <0.00500
Nov-14 0.014 0.024 J 0.0027 J 7.60 <0.0012 1.20 <0.0019
Apr-15 0.0141 0.0240 J <0.00270 3.91 <0.00120 2.07 <0.00190
Oct-15 0.0235 0.0254 <0.00108 9.38 <0.000480 2.32 0.00110J
Apr-16 0.0139 0.0214 J <0.00270 2.39 <0.00120 222 <0.00190
Oct-16 0.0120 0.0253 0.000759 JB 1.82 0.000501 JB 2.61 0.00090 J
(OCD-7AR| Apr-14 0.158 0.0147 <0.00200 7.59 <0.00140 2.87 0.00425 J
Apr-14 | FD 0.165 0.0152 <0.00200 8.08 <0.00140 2.92 0.00356 J
Nov-14 0.110 0.015J <0.0027 4.30 <0.0012 2.40 0.0020 J
Apr-15 0.084 0.0111J <0.00270 1.66 <0.00120 2.56 <0.00190
Oct-15 0.201 0.0162 <0.00108 9.36 <0.00048 2.88 0.0023 J
Apr-16 0.150 0.0145J <0.00270 2.89 <0.00120 2.25 0.00195J
Oct-16 0.169 0.0151 0.000837 J 10.3 <0.000240 2.92 0.00178 J
OCD-7B | Mar-13 <0.00500 0.016 <0.00500 <0.200 <0.00500 0.0246 <0.00500
Apr-15 0.00294 J 0.0196 J <0.00270 3.52 <0.00120 0.710 <0.00190
OCD-8A | Apr-14 0.0676 0.023 <0.00200 7.72 <0.00140 3.14 <4.0E-05 0.0279 <0.00200 0.00223 J
Apr-14 | FD 0.0683 0.0218 <0.00200 7.73 <0.00140 3.12 <4.0E-05 0.0279 <0.00200 0.00219 J
Nov-14 0.050 0.080 0.0072 13.0 <0.0012 4.70 <4.9E-05 0.062 <0.0019 0.0065 J
Apr-15 0.0541 0.0336 0.000836 J 12.3 <0.000240 6.38 <4.9E-05 0.0598 | 0.000802 J 0.00100 J
Oct-15 0.0622 0.0287 0.000787 J 9.70 0.000380 J 4.1 <4.9E-05J| 0.0471 | 0.000836J 0.00231J
Apr-16 0.0618 0.0199J 0.813 <0.005 <0.00130 <0.00270 8.89 <0.00120 3.80 <4.9E-05 0.0306 <0.00190 <0.00165 | 0.00190 J
Oct-16 0.0616 0.0213 0.776 <0.00016 | 0.00124 J | 0.000710 J 6.60 0.000478 JB 3.08 <4.9E-05 0.0260 | 0.000984 J | 0.00108 J | 0.000745 J
OCD-8B [ Apr-13 <0.0250 <0.0250 <0.0250 <1.00 <0.0250 0.417 <0.0250
Apr-15 0.0126 0.0141 0.000872 J 0.239 0.000392 J 5.98 0.000525 J
KWB-1A|[ Apr-14 0.00441J 0.010 <0.00100 0.0770 J | <0.000700 0.371 <4.0E-05 0.00833 | <0.00100 0.0223
Nov-14 0.0035 0.0087 0.00069 JB| <0.0500 | 0.00029 JB 0.420 <4.9E-05 0.0082 0.00076 J 0.037
Apr-15 0.00362 0.00932 0.000649 J 0.108 0.000599 J 0.543 <4.9E-05 0.00866 0.00247 0.0236
> Oct-15 0.00416 0.00949 <0.000540 0.0387 J [ 0.000260 J 0.439 <4.9E-05 0.00846 | 0.000753 J 0.0209
g Apr-16 0.00401J 0.0131J 0.741 <0.005 0.0122 <0.00270 <0.0750 <0.00120 0.552 <4.9E-05 0.0100 0.00528 J 0.0247 J 0.0258
‘&5 Oct-16 0.00296 0.00944 | 0.608 O1V | <0.00016 0.0143 0.00127 JB | 0.0845 JB | 0.000408 J 0.500 <4.9E-05 0.00846 0.00106 J 0.0188 0.0204
% |KWB-1C[ Apr-13 <0.0100 0.0146 <0.0100 <0.400 <0.0100 <0.0100 <0.0100
@ Apr-15 0.00338 0.00918 <0.000540 | 0.0537 J | 0.000320 J 0.462 0.000549 J
w [ KWB-7 | Apr-13 <0.00500 0.0646 <0.00500 1.09 <0.00500 1.78 <2.0E-04 0.0237 <0.00500 0.0139
% Apr-15 0.020 0.0645 0.000832 J 1.44 0.000625 J 5.65 <4.9E-05 0.00901 <0.000380 0.00133 J
i Oct-15 0.00939 0.0647 <0.000540 1.04 <0.000240 4.09 <4.9E-05 0.00442 | <0.000380 0.00182 J
Apr-16 0.0104 0.0550 0.503 <0.005 0.00739 J | <0.00270 1.42 <0.00120 3.48 <4.9E-05 0.0121 <0.00190 | 0.00299 J | 0.00196 J
Oct-16 0.00597 0.0560 0.455 <0.00016 | 0.00298 | <0.000540 0.677 0.000441 J 3.04 <4.9E-05 0.0107 <0.000380 | 0.00286 J | 0.000901 J
KWB-8 | Oct-16 0.00109 J 0.139 0.665 <0.00016 | <0.000260 | 0.00071 JB 0.672 0.00387 0.997 <4.9E-05 J6| 0.00102 JB | 0.000475 J | 0.000746 J [ 0.00122 J
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Table 4B - Summary of Groundwater Analytical Data - Total Metals

2016 Annual Groundwater Report
HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Analyte Group: Total Metals
Analyte:] Arsenic Barium Boron Cadmium Cobalt Chromium Iron Lead Mercury Nickel Uranium
Units: mg/L mg/L mg/L mg/l mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
CGWSL: 0.010 1.00 0.75 0.005 0.050 0.050 1.00 0.015 0.200 0.002 0.200 0.050 0.030 0.0631
CGWSL Source:] USEPA MCL | WQCC HH | WQCC Irr JUSEPA MCL| WQCC Irr | WQCC HH |WQCC Dom|USEPA MCL|WQCC Dom| WQCC HH | WQCC Ir | WQCC HH | WQCC HH | NMED TW
Area| Well ID | Date |Dup
KWB-10R{ Nov-14 0.036 3.40 0.001 8.20 0.0042 0.190 0.00052 J
Apr-15 0.0259 3.50 <0.000540 7.48 0.00172J 0.149 <0.000380
Oct-15 0.0217 3.72 <0.000540 5.84 0.00109 J 0.157 <0.000380
Apr-16 0.0226 4.31 <0.00270 7.43 0.00131J 0.199 <0.00190
Oct-16 0.0301 0.816 0.000798 JB 6.11 0.00102 J 0.161 <0.000380
KWB-11A] Nov-14 0.002 0.028 0.00076 JB <0.05 0.0061 B 0.160 <4.9E-05 0.0039 0.0079 0.013
Nov-14 | FD 0.002 0.028 <0.00054 <0.05 0.0055 0.160 <4.9E-05 0.0042 0.0082 0.012
Apr-15 0.00251J | 0.0240J <0.00270 <0.0750 | 0.00825J 0.294 <4.9E-05 | 0.00675J | 0.00262J 0.0122J
Oct-15 0.00266 0.0267 <0.000540 | <0.0150 0.00515 0.191 <4.9E-05 0.00461 0.00776 0.0112
Apr-16 0.00231J 0.00508 0.502 <0.005 | 0.00175J | <0.00270 | <0.0750 | 0.00851J 0.222 <4.9E-05 | 0.00476J | 0.00852J | 0.0326J 0.0118J
Oct-16 0.0022 0.0227 0.449 <0.00016 | 0.00194 J | <0.000540 <0.0150 0.00525 0.212 4.9E-05 J3J601 0.00476 B 0.00529 0.0217 0.0102
KWB-11B| Apr-14 0.00157 J 0.0117 <0.00100 <0.0500 | 0.000903 J | <0.00250 <4.0E-05 | <0.00100 0.00848 0.00741
Nov-14 0.0011J 0.013 <0.0027 <0.05 0.00090 JB| 0.0030J <4.9E-05 | <0.00035 0.0073 0.0081
Apr-15 0.00147 J 0.0127 0.00116 J <0.0150 <0.000240 | 0.00271J | <4.9E-05 | <0.000350 0.00783 0.00806
Oct-15 0.00185J 0.0134 0.000703 J [ <0.0150 <0.000240 | 0.000257 J [ <4.9E-05 | <0.000350 0.00769 0.00812
Apr-16 <0.00125 0.0135J [0.173J4J601| <0.005 <0.00130 <0.00270 0.121J <0.00120 | 0.00188J | <4.9E-05 <0.00175 | 0.00949J | 0.00987 J | 0.00814 J
Oct-16 0.00109 J 0.0116 0.105 <0.00016 [ <0.000260 | <0.000540 <0.0150 <0.000240 | 0.00080 J [<4.9E-05J3(0.000559 JB| 0.00701 0.0101 0.00727
KWB-12A] Nov-14 0.0014 J 0.017 0.00086 JB [ <0.0500 <0.00024 0.0011J <4.9E-05 | 0.00074 J 0.0052 0.013
Nov-14 | FD 0.0016 J 0.010 0.00060 J <0.0500 <0.00024 0.0016 J <4.9E-05 | 0.00065J 0.0046 0.012
Apr-15 0.00160 J 0.0168 0.00164 J 0.269 0.000780 J [ 0.00353J | <4.9E-05 | 0.000930J | 0.00435 0.0108
Apr-15 | FD| 0.00145J 0.0138 <0.000540 | <0.0150 | <0.000240 | 0.000251J | <4.9E-05 | 0.000503J [ 0.00375 0.01
Oct-15 0.00242 0.017 0.000659 J [ 0.0285J | <0.000240 | 0.000862J | <4.9E-05 | 0.000959J [ 0.00368 0.0139
Apr-16 0.00162 J 0.0164 J 0.695 <0.005 <0.00130 <0.00270 <0.0750 <0.00120 <0.00125 <4.9E-05 <0.00175 | 0.00370 J 0.0331J 0.0132J
Oct-16 0.00159 J 0.0156 0.481 <0.00016 | <0.000260 | 0.00159 JB| <0.0150 | 0.000256 J | <0.000250 |<4.9E-05 J3| 0.000739 J | 0.00360 0.0288 0.0110
KWB-12B| Apr-14 0.00286 J 0.00926 <0.00100 <0.0500 | <0.000700 | <0.00250 <4.0E-05 | <0.00100 0.00318 J 0.013
Apr-14 | FD| 0.00240 J 0.0108 <0.00100 <0.0500 | <0.000700 | <0.00250 | <4.0E-05 | <0.00100 | 0.00363 J 0.0136
Nov-14 0.0015J 0.013 0.00086 JB <0.05 <0.00024 0.0027 J <4.9E-05 | 0.00071J 0.0042 0.013
Apr-15 0.00151J 0.00823 0.000588 J [ <0.0150 <0.000240 | 0.000826 J [ <4.9E-05 | 0.000469 J | 0.00348 0.0108
Oct-15 0.00182 J 0.0118 <0.000540 | 0.0175J | <0.000240 | 0.00117J | <4.9E-05 | 0.00120 J 0.0037 0.0129
Oct-15 | FD 0.00237 0.0118 0.000599 J | 0.0312J | <0.000240 |<0.000250 B| <4.9E-05 | 0.000565J | 0.00361 0.0129
Apr-16 0.00178 J 0.0130J 0.712 <0.005 <0.00130 <0.00270 <0.0750 <0.00120 | 0.00441J | <4.9E-05 <0.00175 | 0.00307 J 0.0302J 0.0125J
Apr-16 | FD| 0.00165J 0.0116 J 0.651 <0.005 <0.00130 <0.00270 <0.0750 <0.00120 | 0.00434J | <4.9E-05 <0.00175 | 0.00301J 0.0282 J 0.0117 J
Oct-16 0.00159 J 0.0101 0.464 <0.00016 | <0.000260 | 0.00136 JB| 0.0358 J | <0.000240 | 0.00955 |<4.9E-05J3| 0.000824J | 0.00248 0.0263 0.0112
Oct-16 | FD| 0.00161 J 0.0108 0.533 <0.00016 | <0.000260 | 0.00147 JB| 0.0369J | 0.000299J [ 0.0104 | <4.9E-05J3| 0.000703 J [ 0.00295 0.0265 0.0114
KWB-P4| Apr-13
Apr-15
MW-57 | Apr-14 0.0889 217 0.0456 38.8 0.0269 273 0.00342 J
Nov-14 0.0055 0.052 0.0015 1.00 0.0019J 1.30 0.0088
Apr-15 0.00495 0.0267 0.00104 J 0.658 0.000946 J 0.192 0.03
Oct-15 0.0066 0.0339 <0.000540 0.301 0.000729 J 0.852 0.0159
Apr-16 0.00654 J 0.0344 0.00322 J 0.881 0.00266 J 0.378 0.0131
Oct-16 0.00564 0.0253 0.000798 JB 0.559 0.000516 J 0.104 0.0169
MW-58 | Nov-14 0.0078 0.670 0.00083 J 0.66 0.0058 0.094 <4.9E-05 0.0015J 0.00040 J 0.0043 J
Apr-15 0.0121 0.819 <0.000540 1.76 0.00339 0.0946 <4.9E-05 | 0.00140J | <0.000380 0.00229 J
Oct-15 0.0081 1.03 <0.000540 1.29 0.00190 J 0.117 <4.9E-05 | 0.00108 J | <0.000380 <0.000180 B
Apr-16 0.0135 0.744 0.518 <0.005 <0.00130 <0.00270 1.06 0.00297 J 0.391 <4.9E-05 <0.00175 | 0.00524J | <0.00165 | 0.00259 J
> Oct-16 0.00683 0.915 0.455 <0.00016 | 0.000318 J | 0.00108 JB 1.01 0.00234 0.114  [<4.9E-05J3[ 0.00133J | <0.000380 | <0.000330 | 0.00451 J
2 MW-111 [ Apr-14 0.0114 0.254 0.00252 J 7.64 0.000856 J 1.57 <0.00100
E Nov-14 0.014 0.22 0.0024 8.00 0.0013 J 1.60 0.00046 J
5 Apr-15 0.0201 0.147 0.00167 J 5.03 0.00141J 1.72 <0.000380
3 Oct-15 0.0144 0.127 0.00239 7.14 0.00205 1.52 <0.000380
w Apr-16 0.0131 0.0926 <0.00270 6.67 <0.00120 1.66 <0.00190
% Oct-16 0.0108 0.0757 0.000976 JB| 6.14 0.00031J 1.41 <0.000380
L [MW-T12] Nov-14 0.005 7.60 0.0021 5.80 0.0013 J 0.31 0.0018 J
MW-113 | Apr-14 0.00326 J 0.0882 0.00423 J 1.87 0.00211J 0.408 <0.00200
Nov-14 0.0088 0.047 0.00059 J 0.680 0.00025 J 1.90 0.00044 J
Nov-14 | FD 0.0093 0.048 <0.00054 0.700 <0.00024 1.90 0.00070 J
Apr-15 0.00294 0.033 0.00171J 0.559 0.000733 J 0.918 0.0025
Apr-15 | FD 0.00418 0.0518 0.00221 1.01 0.000872 J 0.857 <0.000380
Oct-15 0.00366 0.0242 <0.000540 0.196 <0.000240 0.765 <0.000380
Oct-15 [ FD| 0.00379 0.0233 <0.000540 0.203 <0.000240 0.767 <0.000380
Apr-16 0.00282 J 0.0251 <0.00270 0.270 J <0.00120 0.734 <0.00190
Apr-16 | FD| 0.00306 J 0.0289 <0.00270 0.347 J <0.00120 0.823 <0.00190
Oct-16 0.00138 J 0.0249 <0.000540 1.17 01 <0.000240 | 1.36 01V <0.000380
Oct-16 | FD| 0.00125 J 0.0245 <0.000540 1.13 <0.000240 1.37 <0.000380
MW-125 [ Apr-14 0.00471 J 0.011 <0.00100 0.0544 J | <0.000700 0.470 <0.00100 B
Nov-14 0.0036 0.0092 0.00056 J <0.05 <0.00024 0.420 0.0033
Apr-15 0.00369 0.00961 <0.000540 | <0.0150 <0.000240 0.405 0.00581J
Oct-15 0.0044 0.00911 <0.000540 | 0.0196 J | <0.000240 0.371 0.00409
Apr-16 0.00408 J | 0.00922J <0.00270 <0.0750 <0.00120 0.438 0.00410J
Oct-16 0.00383 0.00806 0.000898 JB| <0.0150 <0.000240 0.370 0.00253
MW-126A Apr-14 0.00322 J 0.0163 0.00131J 0.463 0.00132J 0.194 0.00175J
Nov-14 0.0021 0.028 0.0017 1.70 0.0010J 0.79 0.00053 J
Apr-15 0.0027 0.0185 0.00164 J 1.02 0.000293 J 0.824 <0.000380
Oct-15 0.00195 J 0.0146 <0.000540 0.786 <0.000240 0.642 <0.000380
Apr-16 0.00222 0.0174 <0.00270 0.803 <0.00120 0.797 <0.00190
Oct-16 0.00257 0.0109 <0.000540 0.299 <0.000240 0.371 <0.000380
MW-126B[ Apr-14 0.00299 J 0.0182 <0.00100 1.32 <0.000700 0.918 <0.00100
Nov-14 0.0039 0.017 0.0013 0.390 0.00064 J 0.098 0.0026
Apr-15 0.00377J | 0.0110J <0.00270 <0.0750 | <0.00120 0.0892 0.00215 J
Oct-15 0.00442 0.0116 0.000580 J 0.154 0.000342J [ 0.0609 0.00206
Apr-16 0.00430 J 0.0133J <0.00270 0.170J <0.00120 0.0744 0.00285 J
Oct-16 0.00404 0.00919 <0.000540 | 0.0351J [ <0.000240 0.0539 0.00133 J
MW-127| Apr-14 0.00433 J 0.785 0.00192 J 1.66 0.000968 J 0.156 <0.00100
Nov-14 0.0064 1.20 0.0035 3.90 0.002 0.140 0.0012J
Apr-15 0.00626 0.534 0.00241 1.64 0.00138 J 0.109 <0.000380
Oct-15 0.00499 0.116 <0.000540 0.323 <0.000240 0.0943 <0.000380
Apr-16 0.00535 J 0.137 <0.00270 0.357J <0.00120 0.103 <0.00190
Oct-16 0.00453 0.0797 <0.000540 0.296 <0.000240 0.101 <0.000380
MW-128 [ Apr-14 0.0549 0.0867 0.00181J 3.53 0.00132J 2.33 <0.00100
Nov-14 0.062 0.094 0.0051 5.00 0.013 2.60 0.0012 J
Apr-15 0.052 0.0783 0.000905 J 2.94 0.00246 242 <0.000380 B}
Oct-15 0.0552 0.0772 <0.000540 2.65 <0.000240 2.31 <0.000380
Apr-16 0.341 0.372 0.00347 J 15.4 0.00336 J 12.9 <0.00190
Oct-16 0.0643 0.0676 0.00182 JB 3.12 0.00222 2.11 <0.000380
MW-129 | Nov-14 0.027 0.660 0.0045 7.80 0.0044 1.20 0.0032
Apr-15 0.0338 0.498 0.00227 6.42 0.00277 1.21 <0.000380
Oct-15 0.0271 0.546 <0.000540 5.07 0.000292 J 1.09 <0.000380
Apr-16 0.0272 0.593 <0.00270 5.49 <0.00120 1.10 <0.00190
Oct-16 0.0236 0.607 0.000625 JB 4.79 0.000529 J 1.00 <0.000380
Table 4B - Total Metals Groundwater Analytical Results 4 0f 10



Table 4B - Summary of Groundwater Analytical Data - Total Metals

2016 Annual Groundwater Report
HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Analyte Group: Total Metals
Analyte:] Arsenic Barium Boron Cadmium Cobalt Chromium Iron Lead Mercury Nickel Uranium
Units: mg/L mg/L mg/L mg/l mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
CGWSL: 0.010 1.00 0.75 0.005 0.050 0.050 1.00 0.015 0.200 0.002 0.200 0.050 0.030 0.0631
CGWSL Source:] USEPA MCL | WQCC HH | WQCC Irr JUSEPA MCL| WQCC Irr | WQCC HH |WQCC Dom|USEPA MCL|WQCC Dom| WQCC HH | WQCC Ir | WQCC HH | WQCC HH | NMED TW
Area| Well ID [ Date |Dup)
MW-130 [ Apr-14 0.00474 J 0.037 0.00626 2.84 0.00398 J 0.202 0.00569
Nov-14 0.0046 0.026 0.0025 1.20 0.0012J 0.120 0.0037
Apr-15 0.00718 0.677 0.00205 0.143 J 0.00929 0.242 <0.00190 B
Oct-15 0.00477 0.0195 0.000567 J 0.162 0.000362J | 0.0921 0.00224
Apr-16 0.00449J | 0.0228 J <0.00270 0.451J <0.00120 0.105 0.00575 J
Oct-16 0.00403 0.0188 0.000869 JB[  0.104 <0.000240 0.0891 0.00675
MW-131] Apr-14 0.0196 2.37 0.00159 J 2.25 0.00106 J 0.378 <0.00100
Nov-14 0.023 2.60 0.0028 3.80 0.0014J 0.36 0.00050 J
Apr-15 0.022 267 0.000747 J 2.34 0.000919 J 0.316 <0.000380
Oct-15 0.0261 2.88 0.00371 4.71 0.00294 0.337 <0.000380
Apr-16 0.0222 2.67 <0.00270 1.46 <0.00120 0.305 <0.00190
Oct-16 0.0207 2.69 <0.000540 1.34 <0.000240 0.285 <0.000380
MW-133 | Nov-14 0.019 0.130 0.00060 J 3.50 0.00080 J 0.380 <0.00038
Apr-15 0.00897 0.157 <0.000540 5.53 0.00145 J 0.312 0.00124 J
MW-134| Apr-14 0.00701J 0.0168 <0.00200 0.581 <0.00140 0.031 0.00570 J
Nov-14 0.0059 0.015 0.0024 0.360 0.00024 J 0.031 0.0120
Apr-15 0.00881J 0.0143 J 0.00285 J 0.234J <0.00120 0.00773 J 0.0197
Apr-15 | FD 0.00575 0.0107 0.00148 J 0.131 <0.000240 0.00795 0.0129
Oct-15 0.00621 0.0101 0.000869 J | <0.0150 <0.000240 0.0065 0.00756
Oct-15 | FD 0.0063 0.00964 0.000709 J [ <0.0150 | <0.000240 | 0.00594 0.00807
Apr-16 0.00566 J | 0.0112J <0.00270 | <0.0750 | 0.00131J | 0.0102J 0.00812 J
> Apr-16 | FD| 0.00555J | 0.00895J <0.00270 | 0.0767J | <0.00120 | 0.0110J 0.00711J
2 Oct-16 0.00511 0.00827 0.00158 JB | 0.0181 JB | <0.000240 [ 0.00886 0.00647
E Oct-16 | FD| 0.00475 0.00833 0.00148 JB | 0.0293 JB | 0.000513 J [ 0.00817 0.00416
% | MW-135] Apr-14 0.00454 J 0.0856 0.00467 J 1.68 0.00227 J 0.0799 0.0344
B Nov-14 0.0088 0.410 0.018 9.60 0.0100 0.420 0.038
& Apr-15 0.00871J 0.413 0.0168 5.33 0.0119 0.500 0.0337
% Oct-15 0.00442 0.058 0.00319 1.52 0.00144 J 0.0438 0.0399
i Apr-16 0.0216 0.303 0.0130 5.54 0.00566 J 0.225 0.128
Oct-16 0.00394 0.0397 0.00149 JB 0.598 0.000686 J 0.0324 0.0368
RA-4196| Apr-14 <0.000500
Apr-15
Oct-15
Apr-16
Oct-16
RA-4798| Apr-14 0.000731 J
Apr-14 | FD 0.00136 J
Nov-14
Apr-15
Oct-15
Apr-16
Oct-16
RW-12R | Apr-16 <0.00125 0.0512 0.0453 0.213 J 0.00204 J 0.547 <0.00740
RW-13R [ Apr-16 0.00922 J 0.0165 <0.00270 0.572 <0.00120 1.26
RW-18 | Apr-13 <0.0100 0.015 <0.00500 0.496 <0.00500 | <0.00500 0.0124
Apr-14 0.00496 J 0.0137 <0.00200 0.295J <0.00140 0.00572 J 0.011
Apr-15 0.00379 0.0105 0.000703J | <0.0150 <0.000240 | <0.000250 0.00988
Apr-16 0.00400 J 0.0124 J <0.00270 <0.0750 <0.00120 <0.00125 0.00436 J
RW-20 [ Apr-15 0.00375 J 0.527 <0.00270 1.75 0.00354 J 0.872 <0.00190
RW-22 [ Apr-15 0.00248 0.816 0.0032 0.140 0.00397 0.845 0.00234
MW-23 | Apr-14 0.00898 9.23 <0.00100 <0.0500 | 0.00224 J 0.0877 0.00280 J
Nov-14 0.022 0.100 0.0014B 0.059 J 0.00075 J 0.210 0.0020 J
Apr-15 0.0164 0.319 <0.00270 0.560 0.00336 J 0.212 0.125
Oct-15 0.0104 11.0 0.00113J | 0.0742J 0.00578 0.089 0.00109 J
Apr-16 0.0113 12.8 <0.00270 0.456 J 0.0186 0.105 <0.00190
Oct-16 0.00776 12.0 0.00711 1.89 0.0334 0.184 0.0019 J
MW-29 | Apr-14 0.00836__[<0.000900 B <0.00100 0.228  |<0.000700 B| 0.558 J 0.00119J
Nov-14 0.00093 J 0.020 0.00062 JB [ <0.0500 0.00037 J 0.47 0.00063 J
Apr-15 0.000896 J 0.017 <0.000540 [ 0.0678 J | <0.000240 0.382 <0.000380
Oct-15 0.00100 J 0.0161 <0.000540 | <0.0150 <0.00120 0.369 0.00165 J
Apr-16 <0.00125 0.0182J <0.00270 <0.0750 <0.00120 0.485 0.0141
Oct-16 0.00165 J 0.0156 0.000619 JB[ 0.0168 J | 0.000465 J 0.374 0.000713 J
MW-39 | Oct-13 0.0147 0.022 <0.00500 <0.200 <0.00500 0.0383 <0.00500
Apr-15 0.00256 J 0.0228 J <0.00270 <0.0750 <0.00120 0.208 <0.00190
Oct-15 0.00156 J 0.0222 <0.000540 | 0.0199J | <0.00240 0.186 0.00266
Apr-16 0.0195 0.0209 J 0.00407 J | 0.0932J | 0.00124J | 0.0161J 0.0192
Oct-16 0.0274 0.0145 0.00128 JB| 0.016J | 0.000867 J | 0.0211 0.00146 J
MW-40 ( Apr-13 <0.0100 0.0284 <0.0100 <0.400 <0.00500 0.0479 <0.0100
Apr-14 0.00157 J 0.0278 <0.00100 <0.0500 | <0.000700 0.0451 0.00202 J
Apr-15 0.00122 J 0.0336 <0.00270 0.345J 0.00213 J 0.0398 <0.00190
Apr-16 0.00154 J 0.0392 <0.00270 0.512 0.00311J 0.0321 <0.00190
MW-41 | Oct-13 0.00849 0.016 <0.00500 <0.200 <0.00500 0.832 <0.00500
2 Apr-14 0.00475 J 0.014 <0.00100 0.0729 J | <0.000700 0.854 0.00163 J
& Apr-15 0.00591J 0.0203 J <0.00270 0.136 J <0.00120 1.01 <0.00190
& Apr-16 0.00578 J | 0.0210J <0.00270 | <0.0750 <0.00120 0.888 <0.00190
£ | MW-42 [ Oct-13 0.00973 0.0252 <0.00500 0.213 <0.00500 0.152 <0.00500
2 Apr-14 0.012 0.0284 <0.00100 0.527 0.000766 J 0.189 0.00168 J
Apr-15 0.00935J 0.0242 J <0.00270 0.136 J <0.00120 0.171 0.00393 J
Apr-16 0.00814 J 0.0274 <0.00270 0.182J <0.00120 0.197 <0.00190
MW-43 | Apr-14 0.0106 0.103 <0.00100 <0.0500 | <0.000700 0.470 0.00617 | 0.00128 J <0.000900
Nov-14 0.009 0.420 0.0013 <0.0500 0.0018 J 0.370 <4.9E-05 0.0059 0.022 01J6 0.00062 J
Apr-15 0.0134 0.239 <0.00270 <0.0750 <0.00120 0.402 <4.9E-05 | 0.00482J 0.0518 <0.000900
Oct-15 0.018 0.108 0.00111J | 0.0583J | 0.000577 J 0.157 <4.9E-05 0.00465 | 0.000853 J 0.00386 J
Apr-16 0.0106 0.251 1.78 <0.0008 | <0.00130 [ <0.00270 0.163 J 0.00151J 0.274 <4.9E-05 | 0.00625 J 0.205 <0.00165 | 0.00455 J
Oct-16 0.00946 0.0772 1.36 <0.00016 | <0.000260 | 0.00121 JB| 0.089 J 0.00051 J 0.196 | <4.9E-05J3[ 0.00666 0.0211 | 0.000344 J | 0.00328 J
MW-59 | Apr-13 0.0274 0.0168 <0.00500 <0.200 <0.0100 0.506 <0.00500
Apr-14 0.0324 0.0144 <0.00100 0.164 J | <0.000700 0.464 0.00432 J
Apr-15 0.0172 0.0163 <0.000540 0.163 0.000394 J 0.465 0.00573 J
Apr-16 0.0763 0.113 <0.00270 0.976 <0.00120 2.34 <0.00190
MW-60 | Apr-14 0.00662 0.0191 <0.00100 0.0539 J | <0.000700 0.348 <0.00100 | <0.00100 <0.000900
Nov-14 0.0026 0.017 0.00065 J 0.065 J 0.00046 J 0.380 <4.9E-05 | 0.0016J 0.014 0.00029 J
Apr-15 0.00464 J 0.0177 J <0.000540 | 0.0725J | 0.000305J 0.340 <4.9E-05 |<0.000350 B[ <0.00190 0.000695 J
Apr-15 | FD| 0.00850 J 0.0177 <0.000540 [ 0.0960J | <0.000240 0.335 <0.000350 B(<0.000380 B|
Oct-15 0.00884 0.0167 <0.000540 0.286 0.000907 J 0.332 <4.9E-05 J | 0.000645 J 0.014 0.00128 J
Oct-15 | FD 0.0088 0.0179 <0.000540 0.291 0.000328 J 0.342 <4.9E-05 | 0.000516 J | <0.000380 0.00115J
Apr-16 0.0111 0.0203 J 0.438 <0.005 <0.00130 <0.00270 0.105J <0.00120 0.364 <4.9E-05 <0.00175 <0.00190 | 0.00235J | 0.000910 J
Apr-16 | FD 0.0121 0.0193 J 0.449 <0.005 <0.00130 <0.00270 0.165 J <0.00120 0.377 <4.9E-05 <0.00175 <0.00190 | 0.00254J | 0.00110J
Oct-16 0.00457 0.0154 0.347 <0.00016 | 0.000490 J [ 0.00133JB| 0.151 B | 0.000403 J 0.336 <4.9E-05 | 0.00178 JB | <0.000380 | 0.00252J | 0.000358 J
Oct-16 | FD| 0.00478 0.0147 0.332 <0.00016 | 0.000589 J [ 0.00129 JB| 0.148 B | 0.000342 J 0.339 <4.9E-05 | 0.00135 JB | <0.000380 | 0.00251J | 0.000307 J
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Table 4B - Summary of Groundwater Analytical Data - Total Metals
2016 Annual Groundwater Report
HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Analyte Group: Total Metals
Analyte:] Arsenic Barium Boron Cadmium Cobalt Chromium Iron Lead Mercury Nickel Uranium
Units: mg/L mg/L mg/L mg/l mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
CGWSL: 0.010 1.00 0.75 0.005 0.050 0.050 1.00 0.015 0.200 0.002 0.200 0.050 0.030 0.0631
CGWSL Source:] USEPA MCL | WQCC HH | WQCC Irr JUSEPA MCL| WQCC Irr | WQCC HH |WQCC Dom|USEPA MCL|WQCC Dom| WQCC HH | WQCC Ir | WQCC HH | WQCC HH | NMED TW
Area| Well ID [ Date |Dup)
MW-61 | Apr-14 0.00127 J 0.0305 <0.00100 0.0734 J_]<0.000700 B] _0.0226 <0.00100
Nov-14 0.002 0.053 0.00081 J <0.05 0.0012J 0.0044 J 0.0087
Apr-15 0.00463 J 0.0499 J <0.00270 <0.15 <0.00240 0.00444 J 0.168
Oct-15 0.00107 J 0.0246 0.00119J | 0.0828J | 0.00122J 0.0416 0.00688
Apr-16 <0.00125 0.0192J <0.00270 <0.0750 <0.00120 0.0664 0.0101
Oct-16 0.000831 J 0.0223 0.00145JB| 0.0204 J | 0.000914 J [ 0.0746 <0.000380
MW-62 | Apr-14 0.00288 J 0.0679 <0.00100 0.0711 J [ <0.000700 0.00786 0.00279 J
Nov-14 0.010 9.30 0.0021 0.260 0.0098 0.100 0.0019J
Apr-15 0.0136 9.30 0.00149J | 0.0542J 0.00419 0.0677 0.0187
Oct-15 0.00293 0.0235 <0.000540 | 0.0154J | 0.000278 J | 0.00266 J 0.00587
Apr-16 0.00321J 0.0390 <0.00270 <0.0750 <0.00120 <0.00125 0.00935 J
Oct-16 0.0115 0.0252 0.000596 JB| 0.0385J | 0.000715J | 0.00213 J <0.000380
MW-67 | Nov-14 0.0018 J 0.120 0.00074 J <0.0500 0.00094 J 0.130 <4.9E-05 0.0033 0.014 0.00036 J
Apr-15 0.00371 0.140 <0.000540 | 0.0384 J 0.00113J 0.080 <4.9E-05 | 0.00198 J | 0.000386 J 0.00108 J
Oct-15 0.0063 0.129 0.000623 J [ <0.0150 0.00100 J 0.0785 <4.9E-05 | 0.000885 J | 0.000445 J 0.00164 J
Apr-16 0.0101 0.229 0.471 <0.005 <0.00130 | <0.00270 | <0.0750 [ 0.00135J 0.117 <4.9E-05 | <0.00175 [ <0.00190 | <0.00165 | 0.00139 J
Oct-16 0.0103 0.161 0.451 <0.00016 | <0.000260 |0.000671 JB| 0.0242 J 0.00127 J 0.104 <4.9E-05 | 0.000689 J | 0.000479 J | <0.000330 | 0.000595 J
MW-90 | Apr-14 0.00439 J 0.0183 <0.00100 0.0589 J | 0.000780 J 0.0745 <0.00100
Nov-14 0.011 0.014 0.00067 J 0.410 <0.00024 0.052 0.021
Apr-15 0.00709 0.0233 <0.000540 0.473 0.000242 J 0.345 0.00172 J
Oct-15 0.00883 0.0126 <0.000540 1.56 <0.000240 0.0504 0.0334
Apr-16 0.0111 0.0140J <0.00270 1.34 <0.00120 0.166 0.00262 J
Oct-16 0.0103 0.00945 <0.000540 0.201 0.000244 J [  0.0186 0.0663
MW-91 | Apr-14 0.00394 J 0.130 <0.00100 0.117J 0.00191J [ 0.00450 J <0.00100
Nov-14 0.0047 0.094 0.00099J | <0.0500 0.0013J 0.026 0.0098
Apr-15 0.00509 0.094 <0.000540 | 0.0957 J 0.00236 0.00502 0.0138
Oct-15 0.00552 0.0824 <0.000540 | 0.0165J 0.0027 0.00246 J 0.0248
Apr-16 0.00660 J 0.0716 <0.00270 <0.0750 0.00376 J | 0.00267 J <0.00740
Oct-16 0.0088 0.0554 <0.000540 <0.0150 0.0034 0.00304 JB 0.00063 J
MW-92 | Apr-16 0.00316 J 3.44 01V <0.00270 0.328 J <0.00120 0.0363 0.00207 J
Oct-16 0.00732 2.81 0.00101 JB| 0.0744J 0.00183 J 0.0274 0.00172 J
MW-93 | Apr-14 0.00671 0.0823 0.00329 J 0.163 J 0.00288 J 0.0471 0.00282 J
Nov-14 0.003 0.052 0.0065 3.20 0.0054 1.30 0.013
Apr-15 0.00687 J 0.0346 0.00442 J 1.83 0.00126 J 0.227 0.0646
Oct-15 0.00502 0.0486 0.00365 1.29 0.00327 0.120 0.0709
Apr-16 0.0137 0.0231J 0.00907 J 0.858 <0.00120 0.0663 0.0242
Oct-16 0.00195 JJ3J6|  0.0263 0.00337 B 1.19 0.00112 J 0.335 0.0119 J3J6
MW-94 [ Nov-14 0.017 0.780 0.0014 0.081J <0.00024 0.0065 0.0012 J
Oct-15 0.0215 1.57 0.00144 J | <0.0150 | <0.000240 [ 0.00194 J 0.000935 J
Apr-16 0.0286 0.353 <0.00270 <0.0750 <0.00120 | 0.00666 J <0.00190
Oct-16 0.0115 0.635 0.00119 JB| 0.0159J | 0.000255J [ 0.00631 0.000962 J
MW-95 [ Apr-13 <0.00500 0.130 <0.00500 1.02 <0.00500 0.0567 <0.00500
GS Apr-14 <0.00100 0.126 <0.00100 0.0549 J | <0.000700 0.0419 <0.00100
S Apr-15 0.00133J 0.0762 <0.000540 | 0.0357J | 0.000477J| 0.0247 0.000381 J
i Apr-16 0.00175 J 0.0736 <0.00270 | <0.0750 <0.00120 | 0.0214J <0.00190
5 | MW-96 | Apr-14 0.00469 J 0.109 <0.00100 <0.0500 [ <0.000700 [ 0.00250 J <0.00100
z Nov-14 0.0049 0.073 0.0021 0.370 0.00089 J 0.110 0.0019J
Apr-15 0.00421 0.126 0.000816 J | 0.0338 J | 0.000576 J | 0.00352 J 0.000731J
Oct-15 0.00397 0.158 0.000655 J 0.132 0.000953 J [ 0.00236 J 0.000640 J
Apr-16 0.00463 J 0.155 <0.00270 <0.0750 <0.00120 | 0.00174J 0.00330J
Oct-16 0.00238 0.106 <0.000540 | 0.0573J | <0.000240 0.0070 0.000695 J
MW-98 | Apr-14 0.00167 J 0.0156 <0.00100 <0.00500 0.00919 0.0259 0.00335J
Apr-14 | FD| 0.00177 J 0.0145 <0.00100 <0.00500 0.00934 0.0267 0.00464 J
Nov-14 0.00068 J 0.017 0.0011 0.064 J 0.0079 0.027 0.020
Apr-15 <0.00250 0.0177J <0.00270 <0.0750 | 0.00894J | 0.0192J 0.108
Oct-15 0.00109 J 0.0149 0.000932J | 0.0339J 0.00659 0.0213 0.00514
Apr-16 0.00199 J 0.0204 J <0.00270 <0.0750 0.00934 J 0.0312 <0.00190
Oct-16 0.00110 J 0.015 0.000797 JB[ 0.016J 0.00734 0.0233 0.000906 J
MW-137| Oct-15 0.0525 0.127 0.00326 1.63 0.00596 0.120 <4.9E-05 0.00874 0.00218 0.00904
Apr-16 0.0893 0.0567 0.982 <0.005 <0.00130 <0.00270 0.0953 J 0.00601 J 0.144 <4.9E-05 0.0101 0.00327 J | <0.00165 | 0.00840 J
Oct-16 0.0345 0.0453 0.799 <0.00016 | <0.000260 (0.000628 JB| 0.0169 J 0.00436 0.120 <4.9E-05 0.00652 0.00368 <0.000330 0.00529
MW-138| Oct-15 0.00728 0.131 0.00218 2.54 0.00195J 0.249 <4.9E-05 0.0042 | 0.000743 J 0.00705
Apr-16 0.00777 J 0.220 1.56 <0.005 <0.00130 <0.00270 0.221J <0.00120 0.164 <4.9E-05 | 0.00598J [ <0.00190 <0.00165 | 0.00531J
Oct-16 0.00609 0.0947 1.01 <0.00016 | <0.000260 |0.000775 JB| 0.0178 J | 0.000407 J 0.143 <4.9E-05 0.00523 0.00284 <0.000330 | 0.00306 J
RW-1 | Apr-15 0.00607 0.0305 0.0029 0.216 0.000495 J 0.126 0.00302 J
RW-1R | Apr-16 0.00695 J 0.0414 <0.00270 171 0.00149 J 0.317 0.00246 J
RW-2 | Apr-15 0.0264 0.0245J 0.00553 J 0.381J 0.00233 J 0.313 0.0705
RW-2R | Apr-16 0.00552 J 0.171 0.00750 J 2.25 0.0153 0.0705 0.422
RW-7 | Apr-15 0.00239 J 0.508 <0.00270 0.0976 J | <0.00120 0.028 <0.00190
RW-7R | Apr-16 0.0154 0.0293 <0.00270 1.09 <0.00120 1.22 <0.00190
RW-8 | Apr-15 0.00556 J 0.0889 <0.00270 0.427 J <0.00120 0.0556 0.00200 J
RW-9 [ Apr-13 <0.0100 0.0703 <0.0100 <0.400 <0.00500 0.288 <0.0100
Apr-14 0.00434 J 0.047 <0.00100 0.942 <0.000700 0.417 0.00250 J
Apr-15 0.00392 0.0397 0.00102 J 0.257 0.000449 J 0.460 0.0144
Apr-16 0.00476 J 0.0550 <0.00270 0.169 J <0.00120 0.441 0.00735J
RW-10 | Apr-13 <0.00500 0.0215 <0.00500 1.79 <0.00500 0.224 <0.00500
Apr-14 0.00174 J 0.0185 <0.00100 5.22 <0.000700 0.217 0.00143 J
Apr-15 0.00171J 0.0258 0.000561 J 0.454 <0.000240 0.237 0.00517
Apr-16 0.00175 J 0.0372 <0.00270 1.27 <0.00120 0.266 0.0404
RW-16 [ Apr-13 0.0167 0.0163 <0.00500 <0.200 <0.00500 0.485 <0.00500
Apr-14 0.0127 0.0141 <0.00100 0.174J 0.000789 J 0.576 0.00272 J
Apr-14 | FD 0.0132 0.0147 <0.00100 0.184J <0.000700 0.596 0.00278 J
Apr-15 0.0171 0.0138J <0.00270 <0.0750 | <0.00120 0.421 <0.00190
Apr-16 0.0115 0.0138 J <0.00270 <0.0750 <0.00120 0.406 0.0223
RW-17 | Apr-13 0.0107 0.0244 <0.00500 0.462 0.00563 0.704 <0.00500
Apr-14 0.00888 0.0228 <0.00100 0.471 0.019 0.675 0.00156 J
Apr-15 0.0111 0.0274 <0.00270 0.0850 J | 0.00425J 0.121 0.0361
Apr-16 0.0522 0.119 <0.00270 0.197 J 0.0385 3.55 0.0714
MW-117 [ Apr-14 0.00366 J 0.017 0.00210J 0.780 0.00109 J 0.033 <0.00100 B
Nov-14 0.0025 0.02 0.0031 0.950 0.00072 J 0.014 0.0077
- Nov-14 | FD 0.0024 0.016 0.0024 0.710 0.00086 J 0.014 0.0079
K] Apr-15 0.00249 J 0.0162J <0.00270 0.492J <0.00120 0.00809 J 0.0168
g Oct-15 0.00351 0.0214 0.00364 1.42 0.00113 J 0.0149 0.00486
kN Apr-16 0.00266 J 0.0186 J <0.00270 0.684 <0.00120 0.0103 J 0.00857 J
& Oct-16 0.00312 0.0249 0.00417 B 1.57 0.00137 J 0.0171 0.00403
8 MW-118| Apr-14 0.0109 0.0147 0.00312J 0.952 0.00266 J 0.0526 <0.00100
£ Nov-14 0.012 0.033 0.0032 1.10 0.0010J 0.020 0.0065
2 Apr-15 0.00977 J 0.0180 J <0.00270 0.253 J 0.00175J | 0.00454J 0.00863 J
Oct-15 0.0117 0.0131 0.00137 J 0.155 0.000329 J [ 0.00223 J 0.00509
Apr-16 0.0108 0.0139J <0.00270 0.426 J <0.00120 | 0.00480 J 0.00645 J
Oct-16 0.0117 0.0111 0.000649 JB| 0.0658 J | <0.000240 | 0.000302 J 0.0156
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Table 4B - Summary of Groundwater Analytical Data - Total Metals

2016 Annual Groundwater Report
HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Analyte Group: Total Metals
Analyte:] Arsenic Barium Boron Cadmium Cobalt Chromium Iron Lead Mercury Nickel Uranium
Units: mg/L mg/L mg/L mg/l mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
CGWSL: 0.010 1.00 0.75 0.005 0.050 0.050 1.00 0.015 0.200 0.002 0.200 0.050 0.030 0.0631
CGWSL Source:] USEPA MCL | WQCC HH | WQCC Irr JUSEPA MCL| WQCC Irr | WQCC HH |WQCC Dom|USEPA MCL|WQCC Dom| WQCC HH | WQCC Ir | WQCC HH | WQCC HH | NMED TW
Area| Well ID [ Date |Dup)
| MW-T19] Apr-14 0.00470J_|_0.0126 0.00119J | 0350 ] <0.000700 | _0.0148 <0.00100 B
_%i Apr-14 | FD| 0.00446 J 0.0126 0.00114J 0.341 <0.000700 0.0136 <0.00100 B
3 - Nov-14 0.0062 0.06 0.0042 2.30 0.0016 J 0.062 0.0013 J
S E Apr-15 0.00398 J 0.0156 J <0.00270 0.309 J <0.00120 0.0151J <0.00190
£ Oct-15 0.00417 0.0105 0.000744 J [ 0.0886 J | <0.000240 [ 0.00485 J 0.00189 J
S Apr-16 0.00315J | 0.00645J <0.00270 <0.0750 <0.00120 <0.00125 0.00259 J
Oct-16 0.00404 0.00979 <0.000540 | 0.0660 J | <0.000240 | 0.0019 J 0.00334
MW-18 [ Oct-13 <0.00500 0.025 <0.00500 <0.200 <0.00500 0.017 <2.0E-04 <0.00500 0.00853 0.02
Apr-14 0.00313 J 0.0168 <0.00100 0.146 J <0.000700 0.0203 <4.0E-05 | 0.00151J 0.0112 0.0172
Apr-15 0.00321 0.0167 0.00108 J <0.0150 <0.000240 0.00671 <4.9E-05 | 0.00120J 0.00947 0.0147
Apr-16 0.00395 J 0.0207 J 1.36 <0.005 <0.00130 <0.00270 <0.0750 <0.00120 0.0157 J <4.9E-05 <0.00350 0.0153 0.0480 J 0.0200 J
MW-45 | Apr-14 0.00268 J 0.0159 <0.00100 0.786 0.00443 J 0.535 <4.0E-05 0.00736 | 0.00191J 0.00217 J
Nov-14 0.0028 0.018 <0.00054 B 0.820 <0.00024 B 0.6 <4.9E-05 0.0083 0.00071J 0.00030J
Apr-15 0.00395 0.0185 <0.000540 1.66 0.00527 0.534 <4.9E-05 0.00666 | <0.000380 0.000411J
Oct-15 0.00373 0.0216 0.000591 J 0.600 0.00667 0.551 <4.9E-05 0.00472 | <0.000380 0.00118 J
Apr-16 0.00752 J 0.0191J 0.671 <0.005 <0.00130 <0.00270 4.14 0.00443 J 0.633 <4.9E-05 | 0.00631J | <0.00190 <0.00165 | 0.00188 J
Oct-16 0.00346 0.0182 0.636 <0.00016 | <0.000260 | <0.000540 0.942 0.000647 J 0.576 <4.9E-05 | 0.00513 B | <0.000380 | 0.000909 J | 0.000251 J
MW-53 | Apr-13 <0.00500 0.0267 <0.00500 <0.200 <0.0100 1.00 <0.00500
Apr-14 0.00217 J 0.0232 <0.00100 <0.00500 | <0.000700 0.778 0.00141J
Apr-15 0.00179 J 0.0256 <0.000540 | 0.0338J | 0.000252J 1.20 0.00566
Apr-16 0.00193 J 0.0308 <0.00270 | <0.0750 | <0.00120 1.07 0.00617 J
MW-54A| Apr-14 0.00532 0.0181 <0.00100 0.0714 J | 0.000847 J 0.495 0.00134 J
Nov-14 0.0045 0.019 <0.00054B| 0.079J [<0.00024 B 0.450 <0.00038
Apr-15 0.00312 0.0173 <0.000540 [ 0.0537 J | <0.000240 0.450 0.000509 J
Oct-15 0.00312 0.0192 0.000898 J | <0.0150 | 0.00110J 0.488 0.00126 J
Apr-16 0.00343J | 0.0189J <0.00270 | <0.0750 | <0.00120 0.512 <0.00190
Oct-16 0.00236 0.0158 <0.000540 <0.0150 <0.000240 0.437 0.000709 J
MW-54B| Apr-13 <0.00500 0.0183 <0.00500 <0.200 <0.00500 0.145 <0.00500
Apr-15 0.0022 0.0165 <0.000540 | 0.0520 J | <0.000240 0.165 0.000400 J
MW-55 | Apr-14 0.00506 0.0106 <0.00100 0.0618 J | <0.000700 0.195 <4.0E-05 | 0.00498 J 0.0245 0.0176
Apr-14 | FD| 0.00484 J 0.00952 <0.00100 <0.0500 | <0.000700 0.185 <4.0E-05 | 0.00409J 0.0238 0.0177
Nov-14 0.0045 0.013 <0.00054 B[ 0.056J [<0.00024 B 0.093 <4.9E-05 0.0025 0.013 0.017
Apr-15 0.00457 0.011 0.00108 J 0.0483 J | <0.000240 0.139 <4.9E-05 0.00268 0.019 0.0147
Oct-15 0.00582 0.0128 0.00104 J <0.0150 <0.000240 0.0468 <4.9E-05 | 0.00168 J 0.00934 0.0189
Apr-16 0.00933 J 0.0157 J 1.31 0.000891 J| 0.00141J | <0.00270 0.128 J 0.00168 J 0.151 5.14E-05J | <0.00350 | 0.00896 J 0.0460 J 0.0244 J
Oct-16 0.00543 0.0140 1.21 <0.00016 | 0.00068 J | 0.00168 J | 0.0587 JB | 0.000582 J 0.113 5.31E-05J | 0.00314 B | 0.00746 0.0335 0.0170
MW-56 | Apr-14 0.00689 0.0137 <0.00100 <0.0500 | 0.000927 J 0.36 0.00495 J
Nov-14 0.0067 0.014 <0.00054B| 0.061J [<0.00024B 0.35 0.0031
Apr-15 0.00727 0.0143 <0.000540 | 0.0230J | 0.000739 J 0.293 0.00372
Oct-15 0.00731 0.0166 <0.000540 [ <0.0150 | 0.000392 J 0.321 0.00491
Apr-16 0.00777 J 0.0203 J <0.00270 <0.0750 <0.00120 0.373 0.00381J
Oct-16 0.00721 0.0138 <0.000540 [ <0.0150 | 0.000540 J 0.282 0.00125 J
MW-108 | Apr-14 0.00320 J 0.046 0.00333 J 0.310 0.00196 J 0.0338 0.00115J
Nov-14 0.0061 0.049 <0.00054 B[ <0.0500 [<0.00024 B 0.045 0.0012J
Apr-15 0.00462 0.0387 0.00259 0.0411J 0.00155 J 0.0256 <0.000380
Oct-15 0.00399 0.0482 0.00226 0.0288 J 0.00157 J 0.0239 0.00234
d Apr-16 0.00454 J 0.481 <0.00270 0.206 J 0.00209 J 0.0501 <0.00190
z Oct-16 0.0102 0.0462 0.00732 3.13 0.0101 0.182 0.00126 J
NCL-31 | Apr-14 0.011 0.0229 <0.00100 1.02 0.00104 J 1.83 0.00110J
Nov-14 0.026 0.021 <0.00054 B 0.950 <0.00024 B 2.00 0.00059 J
Apr-15 0.00847 0.0224 0.000989 J 0.834 0.000803 J 1.70 <0.000380
Oct-15 0.00655 0.0334 0.00175J 1.49 0.00140 J 2.28 <0.000380
Apr-16 0.00495 J 0.0241J <0.00270 0.838 <0.00120 1.85 <0.00190
Oct-16 0.0428 0.022 0.000711 JB 1.04 0.000493 J 2.48 <0.000380
NCL-32 | Nov-14 0.013 0.200 0.0084 1.40 <0.00024 B 0.470 0.00044 J
Apr-15 0.00446 J 0.0556 0.00960 J 1.39 0.0167 0.968 <0.00190
Oct-15 0.00653 0.129 0.028 4.57 0.0289 1.34 0.000884 J
Apr-16 0.0108 0.227 0.0660 9.75 0.0681 1.77 <0.00190
Oct-16 0.00428 0.0254 0.00312 0.407 B 0.00296 1.06 0.00138 J
NCL-33 | Apr-14 0.00230 J 0.0246 <0.00100 2.98 <0.000700 0.0896 0.00142 J
Nov-14 0.0019 J 0.032 <0.00054 B 3.60 <0.00024 B 0.110 0.00067 J
Apr-15 0.00407 J 0.0247 J <0.00270 2.26 0.00569 J 0.108 <0.00190
Oct-15 0.00385 0.0274 <0.000540 2.49 0.000259 J 0.117 0.000519 J
Apr-16 0.00444J | 0.0246 J <0.00270 0.770 <0.00120 0.188 <0.00190
Oct-16 0.00593 0.0224 0.00187 J 1.93 0.000459 J 0.128 0.00217
NCL-34A[ Nov-14 0.00042 J 0.260 0.00078 J <0.05 0.00066 J 0.053 <0.00038
Apr-15 <0.00120 0.547 <0.00270 <0.0750 0.00183 J 0.0369 <0.00190
Oct-15 0.00218 J 0.382 <0.00270 | <0.0750 | 0.00136 J 0.042 0.00641 J
Apr-16 0.00184 J 0.854 <0.00270 <0.0750 <0.00120 0.0185J <0.00190
Oct-16 0.000745 J 0.370 <0.000540 <0.0150 <0.000240 0.0279 0.0142
NCL-44 | Apr-14 0.0383 0.0276 <0.00100 1.25 <0.000700 0.656 0.00122 J
Nov-14 0.042 0.031 <0.00054 B 1.20 0.00064 J 0.680 0.00065 J
Apr-15 0.0617 0.0311 <0.00270 1.47 0.00123 J 0.703 <0.00190
Oct-15 0.070 0.0306 0.00105 J 2.09 0.000414 J 0.723 <0.000380
Apr-16 0.0459 0.0371 <0.00270 1.82 <0.00120 1.1 <0.00190
Oct-16 0.049 0.0276 0.00165 JB 1.78 0.000521 J 0.896 0.000394 J
NCL-49 | Apr-14 0.00187 J 0.0115 <0.00100 <0.0500 | <0.000700 | <0.00250 0.00451J
Nov-14 0.0014J 0.012 <0.00054B| <0.0500 |<0.00024B| 0.0011J 0.0032
Nov-14 [ FD| 0.0016 J 0.011 <0.00054B| <0.0500 |<0.00024B| 0.0015J 0.0026
Apr-15 0.00151J 0.0109 <0.000540 | 0.0232J | 0.000252J | 0.00215J 0.00279
Apr-15 | FD| 0.00145J 0.0106 <0.000540 [ <0.0150 <0.000240 [ 0.00146 J 0.00281
Oct-15 0.00218 0.0118 <0.000540 [ <0.0150 | <0.000240 | 0.000528 J 0.00363
Oct-15 [ FD| 0.00208 0.0116 <0.000540 [ <0.0150 | <0.000240 | 0.000279 J 0.00365
Apr-16 0.00188 J 0.0150 J <0.00270 <0.0750 <0.00120 <0.00125 0.00518 J
Apr-16 | FD| 0.00178J | 0.0134J <0.00270 | <0.0750 | <0.00120 | <0.00125 0.00483 J
Oct-16 0.00156 J 0.0116 <0.000540 <0.0150 <0.000240 {0.000460 JB 0.00551
Oct-16 | FD| 0.00137 J 0.0117 <0.000540 <0.0150 <0.000240 {0.000493 JB 0.00549
KWB-2R | Nov-14 0.0053 0.089 0.00060 J 0.570 0.0039 0.310 0.00048 J
Apr-15 0.00281 0.274 0.000702 J 0.329 0.00468 0.356 <0.000380
> Oct-15 0.0039 0.259 0.000641J | 0.0295J 0.00195J 0.0529 <0.000380
2 Apr-16 0.00401J 0.0326 <0.00270 0.883 <0.00120 0.898 0.00551J
B Oct-16 0.00325 0.0343 0.00113 JB 0.465 0.000548 J 0.609 <0.000380
n;: KWB-5 | Nov-14 0.024 3.70 0.00059 J 5.40 0.00042 J 2.30 0.00082 J
g Apr-15 0.0225 3.42 <0.000540 3.39 0.000632 J 1.57 <0.000380
@ Oct-15 0.0209 3.65 <0.000540 3.22 0.000340 J 1.59 <0.000380
Apr-16 0.0252 3.63 <0.00270 4.28 <0.00120 1.82 <0.00190
Oct-16 0.0212 3.82 <0.000540 3.13 <0.000240 1.60 <0.000380
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Table 4B - Summary of Groundwater Analytical Data - Total Metals

2016 Annual Groundwater Report
HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Analyte Group: Total Metals
Analyte:] Arsenic Barium Boron Cadmium Cobalt Chromium Iron Lead Mercury Nickel Uranium
Units: mg/L mg/L mg/L mg/l mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
CGWSL: 0.010 1.00 0.75 0.005 0.050 0.050 1.00 0.015 0.200 0.002 0.200 0.050 0.030 0.0631
CGWSL Source:] USEPA MCL | WQCC HH | WQCC Irr JUSEPA MCL| WQCC Irr | WQCC HH |WQCC Dom|USEPA MCL|WQCC Dom| WQCC HH | WQCC Ir | WQCC HH | WQCC HH | NMED TW
Area| Well ID [ Date |Dup)
KWB-6 | Nov-14 0.0095 0.160 0.00073 J 0.77-0 0.0010J 2.20 0.0013J
Apr-15 0.00621 0.294 <0.000540 0.870 0.00182 J 2.16 <0.000380
Oct-15 0.0124 0.136 <0.000540 0.558 0.00137 J 2.04 <4.9E-05 | 0.00186 J | <0.000380 0.00239 J
Apr-16 0.00703 J 0.327 <0.00270 0.546 0.00143 J 2.55 <0.00190
Oct-16 0.00915 0.0891 0.00095 JB 0.303 0.00103 J 1.87 <0.000380
MW-28 | Apr-14 0.00429 J 0.142 <0.00100 <0.00500_|<0.000700 B _0.0397 <2.0E-04 0.00817 <0.00100 <0.000900 B|
Nov-14 0.0067 0.100 0.0017 B 0.073J 0.0045 0.100 <4.9E-05 0.0056 0.0020 J 0.0099
Apr-15 0.00912 J 0.0772 0.000931J | 0.0712J 0.011 0.0685 <4.9E-05 0.00489 0.0204 J 0.00634
Oct-15 0.00936 0.0484 0.000931J | 0.0744J 0.0136 0.0261 <4.9E-05 0.0036 0.0205 0.00557
Apr-16 0.0610 0.331 1.23 <0.005 <0.00130 | 0.00274 J 0.342J 0.0520 0.164 <4.9E-05 0.0226 0.00220 J | <0.00165 0.0158 J
Oct-16 0.0154 0.0424 1.27 <0.00016 | 0.000289 J | 0.00213 B | 0.0951 JB 0.0168 0.0375 <4.9E-05 | 0.00387 B | 0.000605 J | <0.000330 0.00701
MW-48 | Nov-14 0.033 0.350 0.0031 1.40 0.012 2.00 0.0014J
Apr-15 0.004 0.0204 J <0.000540 0.562 0.000320J | 0.0948J <0.000380 B|
Oct-15 0.0108 0.367 0.000690 J 0.131 0.00215 1.24 0.00487
Apr-16 0.0125 277 <0.00270 0.177J 0.00371J 0.390 <0.00190
Oct-16 0.0107 1.18 0.00119 JB 0.166 0.00173 J 0.565 0.00052 J
MW-50 | Apr-14 <0.00100 0.0199 <0.00100 0.123J 0.00124 J 1.32 <0.00100
Nov-14 0.0042 0.024 0.00060 J 3.70 0.0010J 1.50 0.00040 J
Apr-15 0.00138 J 0.0226 <0.000540 0.471 0.00102 J 1.53 <0.000380
Oct-15 0.00166 J 0.0219 <0.000540 | 0.0271J | 0.000889 J 1.37 0.000495 J
Apr-16 0.00234J | 0.0141JB <0.00270 | 0.0916J | <0.00120 0.214 0.0994
Oct-16 0.00434 0.0207 <0.000540 0.160 0.000413 J 0.295 0.0704
MW-52 | Apr-14 0.00373 J 0.00923 <0.00100 <0.0500 | <0.000700 0.036 <4.0E-05 | 0.00268J | 0.00103 J 0.0236
Apr-14 | FD| 0.00349 J 0.00988 0.00143J [ 0.0709J | <0.000700 0.0324 <4.0E-05 | 0.00206J | 0.00124J 0.0238
Nov-14 0.0033 0.0097 0.00057 J <0.05 0.00076 J 0.060 <4.9E-05 0.0067 0.002 0.025
Apr-15 0.00318 0.0098 <0.000540 0.0256 J | <0.000240 0.0478 <4.9E-05 0.00625 |<0.000380 B 0.0253
Oct-15 0.00429 0.0129 0.000582 J [ 0.0180 J | <0.000240 0.0446 <4.9E-05 0.00684 0.00187 J 0.0262
Apr-16 0.0193 0.0436 0.736 <0.005 0.00155J | <0.00270 0.158 J <0.00120 0.230 <4.9E-05 0.0263 0.00545J 0.0438 J 0.123
Oct-16 0.00343 0.0104 0.718 <0.00016 | 0.000423 J |0.000547 JB| <0.0150 <0.000240 0.0484 [<4.9E-05J3| 0.0081 0.00179 J 0.0105 0.0243
MW-64 | Apr-16 0.0333 2.26 <0.00270 | <0.0750 | 0.00187 J 0.0599 <0.00190
Oct-16 0.0302 2.41 0.000897 JB| 0.0566 JB [ 0.00105 J 0.048 0.000493 J
MW-65 | Nov-14 0.058 0.370 0.00074 J 8.60 0.0019J 2.20 0.00042 J
Apr-15 0.0186 3.08 <0.000540 2.88 0.00153 J 0.790 <0.000380
Apr-16 0.0142 342V <0.00270 2.09 0.00124 J 0.748 V <0.00190
Oct-16 0.0120 2.97 0.00121 JB 1.66 0.00103 J 0.605 <0.000380
MW-66 | Apr-14 0.00300 J 1.90 <0.00100 0.397J | <0.000700 0.335 <4.0E-05 0.00857 | <0.00100 <0.000900
Nov-14 0.0029 2.20 0.00076 J 1.40 0.0026 0.280 <4.9E-05 0.0068 0.0015J 0.00084 J
Apr-15 0.00298 2.35 <0.000540 0.635 0.000902 J 0.189 <4.9E-05 0.00613 | <0.000380 0.000941 J
Oct-15 0.0037 2.00 <0.000540 0.792 0.000430 J 0.220 <4.9E-05 0.00743 | <0.000380 0.00175J
Apr-16 0.0148 12.7 0.378 <0.005 <0.00130 | 0.00289 J 4.74 0.00659 J 113 <4.9E-05 0.121 <0.00190 | <0.00165 | 0.00670J
Oct-16 0.00269 1.88 0.283 <0.00016 | <0.000260 |0.000733 JB| 0.717 0.000342 J 0.216 <4.9E-05 J3| 0.00497 <0.000380 | <0.000330 | 0.000342 J
MW-99 | Nov-14 0.012 0.430 0.0019 1.20 0.0038 0.29 <0.00038
Apr-15 0.00289 0.159 0.000639 J 0.457 0.00571 0.0802 0.000808 J
Oct-15 0.00812 0.279 0.000832 J 0.382 0.00153 J 0.191 <0.000380
Apr-16 0.0491 5.05 0.00682 J 4.55 0.0193 1.20 <0.00190
Oct-16 0.00635 1.14 0.00128 JB 0.208 0.0015J 0.354 <0.000380
MW-101] Apr-14 0.0320 J [<0.000900 B <0.00100 1.42 J | <0.000700 1.12 <0.00100
Nov-14 0.049 0.089 0.00061 J 1.80 0.00065 J 0.98 0.0012J
g' Apr-15 0.0939 0.0501 0.000581 J 3.58 <0.000240 1.08 <0.000380
% Oct-15 0.056 0.0382 <0.000540 2.59 <0.00240 1.13 0.00344 J
14 Apr-16 0.0293 0.0898 <0.00270 1.38 <0.00120 1.34 <0.00190
£ Oct-16 0.0783 0.0366 0.00145 JB 2.56 0.000266 J 1.06 <0.000380
& [Mw-102] Nov-14 0.012 0.250 0.0016 0.100 J 0.0026 0.049 0.0013 J
Apr-15 0.010 6.21 <0.000540 0.138 0.00344 0.0431 <0.000380
Oct-15 0.0123 0.423 0.00106 J | 0.0723J 0.00263 0.0273 0.000393 J
Apr-16 0.0117 7.71 <0.00270 0.222J 0.00339 J 0.0308 <0.00190
Oct-16 0.0132 0.427 0.002 B 0.094 JB 0.00223 0.0214 <0.000380
MW-103 | Apr-13 <0.00500 0.823 <0.00500 <0.200 <0.0100 <0.00500 <0.00500
Apr-14 0.00270 J 1.47 <0.00100B| <0.0500 [<0.000700 B[ 0.00278 J <0.00100
Apr-15 0.00617 J 9.36 <0.0110 <0.300 <0.00480 0.0125J 0.0607 J
Apr-16 0.00594 J 26.8 <0.00270 <0.0750 0.00148 J 0.0262 <0.00190
MW-104 | Apr-14 <0.00100 | <0.000900 B <0.00100 <0.0500 <0.000700 0.038 <0.00100
Apr-14 | FD| <0.00100 0.0188 <0.00100 | <0.0500 | <0.000700 0.0216 <0.00100 B
Nov-14 0.0018J 0.030 <0.00054 | <0.0500 | <0.000240 0.031 <0.00038
Nov-14 | FD 0.0017 J 0.029 0.00075 J <0.0500 <0.000240 0.032 0.00095 J
Apr-15 0.000408 J 0.0195 <0.000540 | 0.0945J | 0.000364 J 0.0228 <0.000380
Apr-15 | FD| 0.000400 J 0.0196 <0.000540 | 0.0490 J | <0.000240 0.0217 <0.000380
Oct-15 0.00150 J 0.0229 0.000591J [ 0.0385J | <0.000240 0.0148 <0.000380
Oct-15 | FD| 0.00149 J 0.0218 <0.000540 | <0.0150 <0.000240 0.0142 <0.000380
Apr-16 0.00165J | 0.0343 O1 <0.00270 <0.0750 <0.00120 0.0113J [<0.00190 J3J6
Apr-16 | FD| 0.00195J 0.0319 <0.00270 <0.0750 <0.00120 | 0.00995 J <0.00190
Oct-16 0.0164 0.0293 0.00128 JB| 0.015JB | <0.000240 | 0.00278 J <0.000380
Oct-16 | FD 0.0194 0.0290 0.00132JB | 0.019 JB [ <0.000240 | 0.00277 J <0.000380
MW-105 | Nov-14 0.011 0.120 0.0027 0.870 0.0025 0.270 0.012
Apr-15 0.00662 0.108 0.00184 J 2.55 0.00279 0.105 <0.000380
Oct-15 0.00849 0.214 0.00221 1.07 0.00562 0.0917 0.0108 J
Apr-16 0.0197 1.31 <0.00270 0.286 J 0.00176 J 0.195 0.00947 J
Oct-16 0.0121 1.15 0.00154 JB 0.265 0.00118 J 0.117 <0.000380
MW-106 [ Apr-14 0.00755 0.030 0.00115J 0.101J 0.00337 J 0.0124 0.00320 J
Apr-15 0.00491 0.089 0.00283 1.16 0.0296 0.147 0.00957
Oct-15 0.00726 0.0451 0.00385 0.650 0.00907 0.0119 0.00522
Apr-16 0.0150 0.0379 <0.00270 | <0.0750 | 0.00274J | 0.0113J <0.00190
Oct-16 0.0152 0.0232 0.00143 JB | 0.0422 JB | 0.00305B [ 0.00515B 0.000476 J
MW-107 [ Apr-14 0.00688 274 <0.00100 10.1 <0.000700 0.270 <0.00100
Nov-14 0.015 0.520 0.00097 J 3.80 0.00049 J 0.390 <0.00038
Apr-15 0.0107 1.75 <0.000540 0.787 0.000331J 0.158 <0.000380 B|
Oct-15 0.00883 1.55 0.000625 J 0.368 0.000259 J 0.178 <0.000380
Apr-16 0.0100 10.2 0.00340 J 1.78 0.00200 J 0.454 <0.00190
Oct-16 0.00388 1.30 0.00093 JB 0.158 0.000595 J 0.0896 <0.000380
MW-109| Apr-14 0.0223 0.562 0.00194 J 1.64 <0.000700 0.345 <0.00100
Nov-14 0.0077 0.094 0.00076 J 0.460 <0.00024 0.180 <0.00038
Apr-15 0.00554 0.101 <0.000540 0.154 <0.000240 | 0.140J <0.000380 B
Oct-15 0.00134J 0.112 0.000783 J 0.102 0.000334 J 0.127 0.00328
Apr-16 0.0331 0.299 <0.00270 0.677 0.00147 J 0.624 <0.00190
Oct-16 0.00269 0.0617 <0.000540 0.090 J <0.000240 0.0821 <0.000380
MW-110| Apr-14 0.0281 0.0599 <0.00100 1.32 <0.000700 1.44 <0.00100
Nov-14 0.051 0.048 0.00074 J 1.20 <0.00024 1.80 0.00038 J
Apr-15 0.00924 0.0617 0.000649 J 0.379 0.000690 J 0.612 <0.000380 B
Oct-15 0.013 0.0765 0.000557 J 0.321 0.000523 J 0.882 <0.000380
Apr-16 0.0854 0.300 0.00399 J 2.77 0.00565 J 6.26 <0.00190
Oct-16 0.0344 0.048 <0.000540 0.730 0.000412 J 1.67 <0.000380
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Table 4B - Summary of Groundwater Analytical Data - Total Metals
2016 Annual Groundwater Report
HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Analyte Group: Total Metals
Analyte:] Arsenic Barium Boron Cadmium Cobalt Chromium Iron Lead Mercury Nickel i Uranium
Units: mg/L mg/L mg/L mg/l mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
CGWSL: 0.010 1.00 0.75 0.005 0.050 0.050 1.00 0.015 0.200 0.002 0.200 0.050 0.030 0.0631
CGWSL Source:] USEPA MCL | WQCC HH | WQCC Irr JUSEPA MCL| WQCC Irr | WQCC HH |WQCC Dom|USEPA MCL|WQCC Dom| WQCC HH | WQCC Ir | WQCC HH | WQCC HH | NMED TW
Area| Well ID [ Date |Dup)
RA-313 | Apr-13
Apr-14
Apr-15
0:; Apr-16
S RW-4 | Apr-15 0.00183 J 0.0521 <0.000540 0.0744 J [ 0.000665 J 0.104 <0.000380
f RW-4R | Apr-16 0.00440 J 0.0623 <0.00270 0.181J <0.00120 0.0728 <0.00190
g RW-5R | Apr-15 0.00136 J 0.0259 <0.000540 0.0952J | 0.000336 J 0.0177 <0.000380
@ Apr-16 0.00183 J 0.0282 <0.00270 | <0.0750 <0.00120 | 0.0191J <0.00190
RW-6 | Apr-15 0.0332 1.66 <0.000540 13.8 0.000574 J 0.280 <0.000380
RW-6R [ Apr-16 0.0712 0.480 <0.00270 3.70 <0.00120 0.553 <0.00190
MW-114 [ Apr-14 0.00292 J 0.0153 <0.00100 0.0777 J | <0.000700 1.20 <0.00100 B
Nov-14 0.0031 0.026 0.0023 0.810 0.00055 J 1.20 0.0018 J
Apr-15 0.00279 0.0165 0.000896 J 0.361 0.000317 J 0.927 <0.000380 B|
Oct-15 0.00355 0.0134 <0.000540 0.0486 J | <0.000240 0.905 0.000757 J
Apr-16 0.00344J | 0.0155J <0.00270 | <0.0750 <0.00120 1.15 <0.00190
% Oct-16 0.00327 0.0119 0.00115JB | <0.0150 [ 0.000617 J 0.899 0.00839
ic [MW-115| Apr-14 0.00444 J 0.0102 <0.00100 0.0685J | <0.000700 0.0262 <0.00100 B
g Nov-14 0.0034 0.015 0.00086 J 0.130 0.00024 J 0.030 0.0028
g Apr-15 0.00697 J 0.0118 <0.000540 | 0.0684 J | <0.000240 0.120 <0.000380 B
o Oct-15 0.00761 0.0119 0.000763 J [ 0.0367 J | <0.000240 0.124 0.000590 J
% Apr-16 0.0230 0.0415 <0.00270 0.134J 0.00135J 0.308 0.00217 J
3 Oct-16 0.00838 0.00908 0.000944 JB[ 0.116 B | 0.000381 J 0.146 <0.000380
» | MW-116| Apr-14 0.00442 J 0.0102 <0.00100 0.108 J <0.000700 0.00627 <0.00100 B
Nov-14 0.0038 0.0098 0.0010J 0.11 <0.00024 0.0042 J 0.0055
Apr-15 0.00521 0.00931 <0.000540 <0.0150 <0.000240 [ 0.00454 J <0.000380 B
Oct-15 0.00825 0.0434 0.00542 2.45 0.00183 J 0.0815 0.000668 J
Apr-16 0.00422 J 0.0231J <0.00270 0.800 <0.00120 0.0396 <0.00190
Oct-16 0.00720 0.0118 0.000922 JB| 0.119 0.000397 J 0.0506 0.000738 J
MW-49 | Apr-14 0.00457 J 0.0409 <0.00100 <0.0500 | <0.000700 0.302 <4.0E-05 0.00856 0.00113 J <0.000900 B|
Nov-14 0.0055 0.100 0.0082 3.40 0.012 0.330 <4.9E-05 0.02 0.0019J 0.011
Apr-15 0.00433 0.0514 0.00147 J 0.530 0.00133 J 0.269 <4.9E-05 0.00842 | <0.000380 0.00195J
Oct-15 <0.000250 B| 0.0429 <0.000540 0.0195J [ 0.000453 J 0.209 <4.9E-05 0.0074 0.0117 0.00145J
Apr-16 0.00489 J 0.0439 0.695 <0.005 <0.00130 | <0.00270 | 0.0770J | <0.00120 0.269 <4.9E-05 | 0.00686J [ <0.00190 | <0.00165 | 0.00245J
Oct-16 0.00505 0.0449 0.642 <0.00016 | <0.000260 |0.000766 JB| 0.127 0.000423 J 0.223 <4.9E-05 J6| 0.00867 <0.000380 | <0.000330 | 0.000357 J
TEL-1 | Apr-14 0.00402 J 0.0117 <0.00100 <0.0500 | 0.00109 J 0.0827 <0.00100 B
Apr-14 | FD| 0.00372J | 0.0108J <0.00100 <0.0500 | <0.000700 | 0.0751J <0.00100 B
Nov-14 0.0026 0.011 0.00090 J <0.0500 <0.00024 0.140 <0.00038
Apr-15 0.00537 0.0119 0.00501 0.0741J | <0.000240 0.0523 <0.000380
Oct-15 <0.000250 B [ <0.000360 B 0.00318 0.0506 J | <0.000240 0.103 0.00798 J
Apr-16 0.00407 J 0.0126 J 0.0269 0.104 J <0.00120 0.199 <0.00190
Oct-16 0.00256 0.00987 0.00911B | 0.0829J 0.0003 J 0.216 <0.000380
TEL-2 [ Apr-14 0.0115 0.0729 0.00127 J | <0.0500 | 0.00248J | 0.00988 0.00593
Nov-14 0.012 0.110 0.0017 <0.05 0.0024 0.013 0.0011J
Apr-15 0.0132 0.185 0.00134J | 0.0326J 0.00276 0.0101 0.000383 J
Oct-15 0.0118 0.153 0.00178 J 0.0291J 0.00242 0.00753 0.00679
o Apr-16 0.0101 0.127 0.00303 J <0.0750 0.00131J 0.0212J <0.00190
= Oct-16 0.0147 0.0773 0.00209 B | 0.0279 J 0.00145 J 0.0144 0.000618 J
TEL-3 [ Apr-14 0.00330J 0.0147 0.00723 0.0610 J | <0.000700 0.0122 <0.00100 B
Nov-14 0.0013 J 0.012 0.0053 0.076 J <0.00024 0.015 <0.00038
Apr-15 0.00354 0.0145 0.00466 0.0738J | 0.000599 J | 0.00827 <0.000380
Oct-15 <0.000250 B [ <0.000360 B 0.00613 0.0417J |0.000435J | 0.0139 0.00966
Apr-16 0.00876 J | 0.0208 J 0.0269 0.171J <0.00120 | 0.00661 J <0.00190
Oct-16 0.00126 J 0.0156 0.138 0.456 0.000368 J [ 0.0133 <0.000380
TEL-4 [ Apr-14 0.0128 0.0376 0.223 0.0921 J_|<0.000700 B| _ 0.408 0.00103 J
Nov-14 0.010 0.043 0.38 0.093J |<0.00024 B 0.290 <0.00038
Nov-14 | FD 0.010 0.042 0.51 0.130 <0.00024 B 0.280 <0.00038
Apr-15 0.00613 0.0244 0.419 1.57 0.00227 0.872 <0.000380
Apr-15 | FD 0.00598 0.0233 0.599 2.41 0.00262 0.860 0.000420 J
Oct-15 0.0106 0.0338 0.315 0.107 0.00255 0.406 0.0201
Oct-15 | FD 0.00929 0.0326 0.281 0.107 0.00206 0.412 0.0135
Apr-16 0.00710J 0.0247 J 0.282 0.331J 0.00330J 0.751 <0.00190
Apr-16 | FD| 0.00736J | 0.0245J 0.306 0.628 0.00316 J 0.750 <0.00190
Oct-16 0.00784 0.0190 0.688 1.93 0.00263 0.508 0.000883 J
Oct-16 | FD|  0.00700 0.0199 0.389 1.07 0.00241 0.501 <0.000380
MW-8 | Oct-13 0.00929 0.0123 0.0986 0.307 <0.00500 0.584 0.0158
Apr-14 0.00884 J 0.0114 0.0212 <0.100 <0.00140 0.557 0.0237
Apr-15 0.0108 0.0107 0.234 0.779 0.000470 J 0.507 0.0188
Apr-16 0.00885J | 0.0117J 0.107 0.397 J <0.00120 0.538 0.00622 J
MW-16 | Apr-13 <0.0100 0.0162 <0.0100 <0.400 <0.0100 0.052 <0.0100
Apr-14 0.00470 J 0.0151 <0.00200 <0.100 <0.00140 0.244 0.00322 J
Apr-15 0.00500 J 0.0174 J <0.00270 <0.0750 <0.00120 0.0950 J 0.00213 J
MW-20 [ Apr-13 <0.0100 0.0101 <0.0100 <0.400 <0.0100 0.251 0.016
Apr-14 0.00750 J | 0.00905J <0.00200 <0.100 <0.00140 0.0906 0.0179
Apr-14 | FD| 0.00865 J 0.0103 <0.00200 <0.100 <0.00140 0.080 0.017
Apr-15 0.00621 0.0104 <0.000540 0.0746 J | <0.000240 0.00743 0.0289
Apr-16 0.00628 J 0.0113 J <0.00270 <0.0750 <0.00120 | 0.00814 J 0.0305
MW-21 | Apr-14 0.00724J | 0.00373J <0.00200 <0.100 <0.00140 0.432 0.0259
Nov-14 0.0054 0.008 0.00078 J <0.05 <0.00024 0.820 0.018
Apr-15 0.00656 J 0.0100 J <0.00270 <0.0750 <0.00120 0.323J 0.0258
Oct-15 0.00635 0.00939 <0.000540 <0.0150 <0.000240 0.658 0.029
a Apr-16 0.00607 J 0.0100 J <0.00270 <0.0750 <0.00120 0.354 0.0327
S Oct-16 0.00613 0.0079 <0.000540 <0.0150 <0.000240 0.616 0.0287
= w25 Apr-13 <0.0100 0.0121 <0.0100 <0.400 <0.0100 0.129 <0.0100
Apr-14 0.00502 J 0.0265 <0.00500 <0.250 <0.00350 1.09 <0.00500
Apr-15 0.00984J | 0.0187J <0.00270 <0.0750 | <0.00120 0.582 J 0.0204
Apr-16 0.00582J | 0.0148J 0.00332J | <0.0750 <0.00120 0.889 <0.00190
MW-26 | Apr-13 <0.0100 <0.0100 <0.0100 <0.400 <0.0100 0.212 <0.0100
Apr-14 0.00413J | 0.00878 J <0.00200 <0.100 <0.00140 0.731 0.0241
Apr-15 0.00351 0.00944 <0.000540 0.0811J | <0.000240 0.613 0.0197
Apr-16 0.00384 J 0.0101J <0.00270 <0.0750 <0.00120 0.847 0.0194
MW-27 | Apr-13 <0.00500 0.0145 <0.00500 <0.200 <0.00500 0.0102 0.0199
Apr-14 0.00249 J 0.0166 <0.00100 <0.00500 | <0.000700 0.00554 0.0192
Apr-15 0.00239 0.0235 <0.000540 | <0.0150 | <0.000240 0.0318 0.018
Apr-16 0.00228 J 0.0179 J <0.00270 <0.0750 <0.00120 0.0186 J 0.0127
MW-46R| Apr-14 0.00338 J 0.0259 0.00222 J 0.621 <0.000700 0.0998 <0.00100 B
Nov-14 0.0042 0.024 0.0028 1.10 0.00083 J 0.140 0.0034
Apr-15 0.00307 0.0188 0.00106 J 0.297 0.000608 J 0.116 0.00116 J
Apr-16 0.00317 J 0.0140 J <0.00270 0.159 J <0.00120 0.125 <0.00190
Oct-16 0.00314 0.0150 0.000894 JB[  0.196 0.000459 J 0.137 0.00154 J
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Table 4B - Summary of Groundwater Analytical Data - Total Metals
2016 Annual Groundwater Report
HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Analyte Group: Total Metals
Analyte:] Arsenic Barium Boron Cadmium Cobalt Chromium Iron Lead Mercury Nickel i Uranium
Units: mg/L mg/L mg/L mg/l mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
CGWSL: 0.010 1.00 0.75 0.005 0.050 0.050 1.00 0.015 0.200 0.002 0.200 0.050 0.030 0.0631
CGWSL Source:] USEPA MCL | WQCC HH | WQCC Irr JUSEPA MCL| WQCC Irr | WQCC HH |WQCC Dom|USEPA MCL|WQCC Dom| WQCC HH | WQCC Ir | WQCC HH | WQCC HH | NMED TW
Area| Well ID [ Date |Dup)
MwW-68 | Apr-13 <0.00500 0.0147 <0.00500 0.279 <0.00500 | <0.00500 0.0314
Apr-14 0.00325 J 0.0142 <0.00200 <0.100 <0.00140 | <0.00500 0.0248
Apr-15 0.00292 0.0159 <0.000540 0.0594 J | 0.000524J [ 0.00131J 0.0123
Apr-16 0.00314 J 0.0133 J <0.00270 <0.0750 <0.00120 0.0393 0.00339 J
MW-71 [ Oct-13 0.00536 0.00969 <0.00500 <0.200 <0.00500 | <0.00500 | <2.0E-04 | <0.00500 0.0417 0.0251
Apr-14 0.00458 J 0.0086 <0.00100 <0.0500 | <0.000700 | <0.00250 <4.0E-05 | 0.00123 J 0.0452 0.0252
Apr-15 0.00411 0.00897 0.000581J [ 0.0373J [ <0.000240 | 0.000898 J [ <4.9E-05 [ 0.00134J 0.0349 0.0229
Apr-16 0.00436 J 0.0103 J 0.689 V <0.005 <0.00130 <0.00270 <0.0750 <0.00120 <0.00125 <4.9E-05 <0.00175 0.0370 0.0605 0.0257
MW-89 | Apr-13 0.0132 0.0134 <0.00500 <0.200 <0.00500 0.670 <0.00500
a Apr-14 0.0128 0.014 <0.00100 0.195J | <0.000700 0.537 0.0188
= Apr-15 0.00900 J 0.0144 J <0.00270 0.12J <0.00120 0.0710J 0.0275
= Apr-16 0.00839 J 0.0155J <0.00270 0.228 J <0.00120 0.0788 0.0311 <0.00100
NP-1_ | Apr-14
Nov-14
Apr-15
Oct-15
Apr-16
Oct-16
NP-2 | Apr-13
NP-6 | Apr-13
Apr-15
UG-1 [ Apr-13 <0.00500 0.0137 <0.00500 <0.200 <0.00500 | <0.00500 | <2.0E-04 | <0.00500 | <0.00500 0.0111
Apr-14 0.00158 J 0.0128 0.00159J | 0.0832J | <0.000700 0.00575 <4.0E-05 | 0.00121J 0.00728 0.0135
Apr-15 0.00113J 0.0137 0.00242 0.0262 J | <0.000240 | 0.000764 J | <4.9E-05 [<0.000350 B| 0.0103 0.0105
Apr-16 <0.00125 0.0136 J 0.574 <0.005 <0.00130 | <0.00270 <0.0750 <0.00120 | <0.00125 | <4.9E-05 | <0.00175 0.0140 0.0252 J 0.0107 J
UG-2 [ Apr-13 <0.00500 0.0172 <0.00500 <0.200 <0.00500 0.0801 <2.0E-04 0.0125 <0.00500 0.0148
z Apr-13 | FD| <0.00500 0.0182 <0.00500 <0.200 <0.00500 0.0711 <2.0E-04 0.0121 0.00581 0.0166
% Apr-14 0.00385 J 0.0167 <0.00100 0.673 <0.000700 0.488 <4.0E-05 0.0256 0.00209 J 0.0082
ot Apr-15 0.00205 0.0153 <0.000540 <0.0150 <0.000240 0.011 <4.9E-05 0.00527 |<0.000380 B 0.0115
LC?L Apr-16 0.00202 J 0.0150 J 0.343 <0.005 <0.00130 | <0.00270 <0.0750 <0.00120 0.0147 <4.9E-05 0.00905 0.00321J [ 0.0156 J 0.0123 J
= | UG-3R [ Apr-13 <0.00500 0.0149 <0.00500 <0.200 <0.00500 | <0.00500 | <2.0E-04 | <0.00500 | <0.00500 0.00815
Apr-14 0.00184 J 0.017 <0.00100 <0.0500 <0.000700 | <0.00250 <4.0E-05 <0.00100 0.00534 0.0109
Apr-14 | FD| 0.00167 J 0.0163 <0.00100 <0.0500 <0.000700 | <0.00250 <4.0E-05 <0.00100 0.0064 0.0101
Apr-15 0.00258 0.0595 0.00368 2.05 0.000626 J 0.0725 <4.9E-05 |<0.000350 B|<0.000380 §| 0.0135
Apr-16 0.00182 J 0.0198 J 0.295 <0.005 <0.00130 <0.00270 <0.0750 <0.00120 | 0.00141J | <4.9E-05 [ 0.00188J [ 0.00386 J [ 0.0122 J 0.0104 J
UG-4 [ Apr-16 <0.00125 0.0184 J 1.19 <0.005 <0.00130 <0.00270 <0.0750 <0.00120 | 0.00752J | <4.9E-05 | 0.00203J | 0.00634J | 0.0364 J 0.00749 J
Definitions
X Reported concentration, X, exceeds the CGWSL.
X Analyte detected above the detection limit at a concentration equal to X
<x Analyte not detected at detection limit equal to x.
<x Analyte not detected at detection limit equal to x, but x exceeds the CGWSL.
Blank cell indicates a sample was collected from the well during the indicated sampling event, but the analyte was not analyzed.
Abbreviations
CGWsSL Critical Groundwater Screening Level (see Table 3)
CGWSL Source Source for CGWSL value (see Table 3)
Dup Duplicate Sample
FD Field duplicate sample
mg/L milligrams per liter
NMED TW NMED Risk Assessment Guidance for Site Investigations and Remediation, July 2015, Table A-1, Tap Water Screening Level
WQCC Dom NMED Groundwater standard for domestic exposure taken from 20.6.2.3103.B
WQCC HH NMED Groundwater standard for human health exposure, NMAC 20.6.2.3103.A
WQCC Irr NMED Groundwater standard for irrigation exposure
USEPA MCL United States Environmental Protection Agency Maximum Contaminant Level, "Regional Screening Levels for Chemical Contaminants at Superfund Sites”, November 2015
Lab Footnote
B Analyte was also detected in the associated method blank.
J Indicates an estimated value.
J3 The associated batch QC was outside the established quality control range for precision.
J6 The sample matrix interfered with the ability to make any accurate determination; spike value is low.
o1 The analyte failed the method required serial dilution test and/or subsequent post-spike criteria. These failures indicate matrix interference.
\% The sample concentration is too high to evaluate accurate spike recoveries.
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Table 4C - Summary of Groundwater Analytical Data - Water Quality Parameters and Cyanide

2016 Annual Groundwater Report
HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Analyte Group: Water Quality Parameters
Analyte: Calcium Chloride Fluoride Potassium Sodium Sulfate TDS Nitrate/Nitrite Cyanide
Units: mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
CGWSL: - 250 1.60 - - 600 1,000 10.0 0.200
CGWSL Source: WQCC Dom WQCC HH WQCC Dom WQCC Dom USEPA MCL USEPA MCL
[Area] Well ID ate_]Dup|
KWB-13 | Apr-13 457 141 0.701 1.31 176 1,820 3,910 14.1 <0.0200
Apr-14 418 158 0.580 0.724 143 1,820 3,750 14.6 <0.00500 H
Apr-15 474 788 0.704 6.65 148 1,970 3,060 15.3 <0.00180
Apr-16 626 148 0.630 2.26J 258 2,500 3,720 13.7 <0.00120
< MW-17 Apr-14 395 174 1.19 2.31 72.2 1,200 2,340 2.19
% NP-5 Apr-13 465 413 2.58 <0.400 253 3,090 5,980 2.33
S Apr-15 448 993 2.13 0.484 J 209 3,030 6,060 J 1.38
& RA-3156 | Apr-13 516 245 <0.500 3.03 162 1,560 3,050 6.62
§ Nov-13 537 238 0.208 3.06 169 1,450 3,390 9.09
© Apr-14 <0.500 278 0.299 2.67 1,800 3,280 7.89
Apr-16 370 1,140 0.478 3.67 J 695 1,070 3,050 <0.197
MW-136 | Oct-15 706 265 1.56 3.20 144 2,740 4,020 221 <0.00180
Apr-16 699 336 1.23 2.95J 149 2,870 4,250 9.76 <0.00120
Oct-16 651 355 1.66 2.81 140 2,530 4,400 12.4 0.00188 J
MW-1R | Apr-13 633 1,650 0.877 4.56 816 1,980 5,460 <1.00
Apr-13 | FD 592 1,610 0.869 4.66 904 1,920 5,400 <1.00
Apr-14 540 1,560 0.567 4.27 1,010 1,900 5,740 <0.150
Apr-15 765J 1,970 0.821 4.52J 1,080 J 2,400 5,020 <0.0200
Apr-16 1,030 3,330 0.603 J6 6.54 2,090 3,320 10,100 <0.197
MW-2A Apr-14 794 5,440 2.19 6.58 3,440 4,310 16,200 <0.150
Nov-14 4,900 2.30 5.80 3,900 13,000 1.30
Apr-15 944 6,730 1.06 7.71J 4,780 4,830 14,200 0.0404 J
Oct-15 677 3,870 2.14 5.85 2,590 3,670 10,500 0.0390 J
Apr-16 933 8,400 1.53 7.35 5,280 7,640 20,700 0.501J
Oct-16 598 3,290 3.43 4.91 2,270 3,450 9,660 0.122
MW-3 Apr-14 827 2,300 1.39 6.57 1,300 1,930 7,400 9.07
Nov-14 760 2,000 1.70 6.80 1,200 2,600 7,200 4.80
Nov-14 | FD 780 2,600 2.20 7.00 1,200 2,700 7,100 5.20
Apr-15 839 33.2 2.10 6.16 1,850 25.0 12,200 24.5
Apr-15 | FD 927 3,270 1.60 6.80 1,790 3,000 17,800 20.2
Oct-15 613 1,950 1.99 717 1,220 2,810 6,140 0.182
Oct-15 | FD 636 1,920 1.84 7.1 1,210 2,730 6,480 0.0580 J
Apr-16 728 1,360 1.87 5.64 1,160 2,640 6,260 0.404J
Apr-16 | FD 690 1,290 1.87 5.47 1,140 2,530 6,240 0.231J
Oct-16 574 1,290 221 5.69 865 2,380 5,180 0.052J
Oct-16 | FD 591 1,270 2.20 5.85 854 2,380 5,040 0.049 J
MW-4A [ Apr-14 571 1.47 4.24 990 5,600 0.199 J
Nov-14 690 1,400 1.60 5.10 1,000 2,500 5,700 0.960
Apr-15 660 1,560 1.29 4.12J 1,080 2,850 7,470 <0.0200
Oct-15 394 1,380 1.92 5.23 1,010 2,110 4,290 0.0530J
Apr-16 507 1,860 1.78 4.03J 1,060 2,990 5,090 <0.197
Oct-16 393 1,510 2.06 4.06 890 1,970 4,610 0.064 J
MW-4B | Apr-13 3711 928 0.870 3.64 556 1,330 3,660 <1.00
Apr-15 367 1,110 0.963 2.32 696 1,340 3,410 J <0.0200
MW-5A [ Apr-14 562 4,710 3.03 6.58 4,230 8,160 18,100 <0.150
Nov-14 580 3,300 1.90 6.40 4,200 8,100 16,000 <0.02
Apr-15 519 4,100 1.53 6.15J 4,220 9,370 17,000 <0.0200
Oct-15 513 4,760 1.78 7.27 4,500 8,480 17,800 0.0450 J
Apr-16 472 3,010 3.11 7.39 2,990 5,610 13,700 1.72
Oct-16 500 3,500 3.43 6.34 3,880 7,950 16,300 0.044 JJ6
MW-5B | Apr-13 473 1,840 2.20 10.8 1,600 2,950 7,500 2.93
Apr-15 482 1,590 1.41 9.01 1,580 3,510 5,980 <0.0200
MW-5C | Apr-13 420 639 1.20 4.21 446 1,580 3,620 <1.00
- Apr-15 427 585 0.910 3.97J 485 2,020 3,290 <0.0200
e MW-6A [ Mar-13 301 980 2.05 1.36 735 1,610 3,950 <1.00
g Apr-14 762 1,620 1.31 244 998 1,980 5,600 0.245J
5 Apr-15 809 2,010 1.85 2.14J 1,090 2,240 6,500 0.875
s Apr-16 449 1,300 1.52 1.74 J 835 2,360 4,290 0.461J
8 MW-6B Mar-13 530 1,370 0.533 4.31 710 1,640 4,480 <1.00
L% Mar-13 | FD 478 1,420 0.814 4.87 753 1,690 4,510 <1.00
Apr-15 568 1,740 0.669 J 5.09 873 2,280 4,760 <0.0200
MW-7A Apr-14 469 2,670 1.19 4.46 1,750 3,290 7,760 <0.150
Nov-14 760 3,600 0.690 5.20 2,600 4,100 11,000 <0.02 J6
Nov-14 | FD 770 1,800 1.20 5.20 2,500 2,100 11,000 <0.02
Apr-15 609 3,080 0.693 4.18 2,060 3,620 9,840 <0.0200
Apr-15 | FD 593 3,100 0.996 4.21 2,060 3,190 9,300 0.0262 J
Oct-15 403 2,470 1.08 3.96 1,590 4,020 7,100 <0.0197
Oct-15 | FD 404 2,230 1.12 3.95 1,690 3,150 7,180 <0.0197
Apr-16 459 2,500 1.24 4.18J 1,810 3,360 7,620 <0.197
Apr-16 | FD 423 2,550 1.24 3.94J 1,690 3,710 7,540 <0.197 J&
Oct-16 406 2,790 1.49 4.22 1,600 3,420 7,460 0.026 J
Oct-16 | FD 395 2,240 1.45 4.01 1,550 01V 2,790 7,340 0.047 J
MW-7B | Apr-13 545 1,030 3.09 6.66 540 1,800 4,280 <1.00
Apr-15 556 1,060 0.795 6.27 672 2,200 4,640 <0.0200
MW-10 Apr-14 545 1,660 0.551 4.06 1,060 2,290 5,540 <0.150
Nov-14 750 1,700 0.88 J6 4.30 1,200 V 2,800 5,900 0.230
Apr-15 466 1,380 0.919 3.54J MM 2,110 5,030 <0.0200
Oct-15 518 1,580 0.783 3.68 1,080 2,620 5,340 0.28J
Apr-16 523 1,530 0.826 3.83J 1,110 2,220 5,120 <0.197
Oct-16 647 2,100 1.18 3.54 1,180 3,740 6,550 0.097 J
MW-11A | Apr-14 1,250 12,400 0.647 229 5,140 2,410 25,400 0.488 J
Nov-14 2,600 17,000 <0.0099 21.0 8,300 3,000 30,000 15.0
Apr-15 1,630 11,800 0.0639 J 194 6,090 2,910 24,900 J 1.47
Oct-15 1,200 9,930 0.152 20.3 5,260 3,780 18,300 0.265
Apr-16 1,280 V 9,440 0.414 J6 19.0 5,150 3,510 18,600 0.715 JJ6
Oct-16 1,230 9,180 0.752 20.8 4,850 3,250 16,600 0.048 JB
MW-11B | Mar-13 855 6,560 <0.500 35.2 3,340 3,030 15,100 <1.00
Apr-15 1,070 6,000 0.562 36.6 4,040 3,860 12,700 <0.0200
MW-12 Apr-14 728 2,460 0.685 5.57 1,280 2,490 7,960 4.10
MW-13 Apr-14 682 1,780 0.354 5.56 914 2,180 6,520 0.463 J
MW-15 | Mar-13 771 2,640 2.13 6.02 1,240 2,180 8,120 13.3
Apr-14 849 2,960 2.33 5.68 1,420 1,770 19,900 40.2
Apr-15 565 2,150 2.12 5.01 1,300 2,000 5,470 16.0
Apr-16 487 611 2.01 5.53 795 1,240 4,720 3.99
MW-18A | Apr-14 723 10,200 3.63 61.4 6,620 6,760 27,700 2.61 <0.00500
Nov-14 850 12,000 <0.0099 54.0 7,500 10,000 32,000 <0.02 <0.0018
Apr-15 718 11,600 6.14 56.7 7,290 9,490 32,600 2.18 <0.00180
Oct-15 711 9,930 5.43 51.8 6,250 10,600 27,400 0.146 <0.00180
Apr-16 704 6,820 2.83 46.6 4,730 6,360 20,500 0.371J <0.00180
Oct-16 662 7,270 3.22 42.4 4,740 6,870 20,200 0.030 J <0.00180
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Table 4C - Summary of Groundwater Analytical Data - Water Quality Parameters and Cyanide

2016 Annual Groundwater Report
HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Analyte Group: Water Quality Parameters
Analyte: Calcium Chloride Fluoride Potassium Sodium Sulfate TDS Nitrate/Nitrite Cyanide
Units: mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
CGWSL: - 250 1.60 - - 600 1,000 10.0 0.200
CGWSL Source: WQCC Dom WQCC HH WQCC Dom WQCC Dom USEPA MCL USEPA MCL
[Area] Well ID ate_Dup _ _
MW-18B [ Apr-13 592 803 1.10 6.32 474 1,870 4,060 <1.00
Apr-15 581 763 0.931 5.91 460 1,840 4,410 0.0280 J
MW-22A | Apr-14 514 2,290 0.766 4.02 1,290 2,540 6,640 <0.150
Nov-14 610 2,000 0.580 3.90 1,400 2,600 6,600 <0.02
Nov-14 | FD 720 1,700 0.770 39J 1,700 2,200 6,600 <0.02
Apr-15 549 2,150 0.758 3.79J 1,450 2,500 7,270 <0.0200
Apr-15 | FD 494 2,020 0.682 3.16 J 1,240 2,590 6,630 <0.0200
Oct-15 529 1,980 0.621 3.64 1,480 2,660 6,330 0.358 J
Oct-15 | FD 527 1,970 0.610 3.65 1,640 2,650 6,090 0.441J
Apr-16 548 1,890 0.645 4.08J 1,440 2,340 6,190 <0.197
Apr-16 | FD 541 1,900 0.660 4.04J 1,440 2,560 6,160 <0.197
Oct-16 570 1,940 0.752 3.96 1,490 2,380 6,970 0.219B
Oct-16 | FD 563 2,030 0.733 3.88 1,450 2,400 7,220 0.049 JB
MW-22B | Apr-13 530 1,470 0.619 4.48 932 2,240 5,460 <1.00
Apr-15 477 1,400 0.823 4.02J 1,150 2,170 5,590 <0.0200
MW-70 Apr-14 697 1,310 0.560 5.38 729 2,950 5,080 0.210J
Nov-14 700 5.50 730
Apr-15 695 1,240 0.740 4.90 774 2,230 5,700 <0.0200 J
Oct-15 756 5.51 782
Apr-16 720 1,370 0.775 5.46 908 2,240 5,730 0.416 J
Oct-16
MW-72 | Nov-13 753 3,540 6.26 9.43 2,340 2,200 9,890 <0.500
Apr-14 795 4,350 6.27 9.87 2,440 3,020 10,300 3.10
Apr-15 896 5,240 3.91 13.3 3,030 3,800 12,900 6.37
Apr-16 700 3,310 5.88 8.82 2,060 3,400 9,140 1.88
MW-73 Oct-13 571 2,110 2.19 2.73 2,430 3,140 9,720 <0.500
Apr-14 590 2,260 2.09 2.54 2,160 3,510 9,120 <0.150
Apr-15 659 2,480 1.94 3.12J 2,200 4,560 9,360 0.757
Apr-16 597 2,790 1.96 2.32J 2,240 5,090 9,360 0.501 J
MW-74 Apr-14 656 1,970 8.66 45.6 2,250 4,050 8,940 67.0
Nov-14 670 1,600 6.40 45.0 2,300 4,400 8,700 420
Apr-15 552 1,170 6.02 39.4 2,230 4,450 9,360 176
Oct-15 558 1,810 6.19 39.2 2,330 4,140 8,720 12.3
Apr-16 632 1,640 7.44 35.6 2,080 3,100 8,280 0.796 J
Oct-16 566 1,900 8.61 44.9 3,120 4,880 10,200 211
MW-75 Apr-14 379 1,610 8.37 21.4 1,550 1,930 6,180 <0.150
Nov-14 410 1,400 6.90 20.0 1,500 2,400 5,700 <0.02
Apr-15 372 11.8J 8.20 20.3 1,490 14.2J 4,020 <0.2
Oct-15 352 1,550 7.80 19.3 1,560 2,510 5,280 0.0590 J
Apr-16 374 1,530 7.62 21.5 1,640 1,940 5,940 <0.197
Oct-16 351 1,400 7.88 17.5 1,480 2,080 6,000 0.0490 JB
MW-76 Apr-14 470 1,200 3.16 30.0 980 1,730 4,980 <0.150
Nov-14 610 1,300 3.00 31.0 1,100 2,800 6,000 <0.02
Apr-15 558 18.1J 3.15 29.7 1,120 22J 4,650 <0.2
Oct-15 445 1,370 3.10 28.0 1,070 2,480 4,840 0.0310J
Apr-16 531 1,180 2.96 29.4 1,110 2,250 5,220 <0.197
Oct-16 553 1,200 3.26 28.6 1,130 2,490 6,010 0.0470 JB
8 MW-77 Apr-14 627 781 3.50 721 1,540 3,390 8,060 2.85
5 Nov-14 630 500 2.70 84.0 1,300 4,100 8,200 <0.02
% Apr-15 609 10.8J 4.21 721 1,410 37.7J 5,350 <0.2
2 Oct-15 557 433 2.42 82.5 1,490 4,820 7,510 0.211
g Apr-16 589 378 3.03 82.9 1,610 4,010 7,110 0.4060 J
g Oct-16 579 294 3.14 82.1 1,380 4,000 7,850 0.0470 JB
I MW-78 | Mar-13 286 655 19.7 22.7 660 2,270 5,260 2.51
Apr-14 542 215 10.9 25.2 524 2,650 5,760 <0.150
Apr-15 576 63.2 0.0979 J 18.9 320 19.6 J 2,560 4.24
Apr-16 659 72.5 9.96 22.9 540 2,690 5,270 <0.197
MW-79 Apr-14 599 1,810 8.56 9.27 1,510 2,690 6,920 12.5
Nov-14 650 1,600 5.80 8.60 1,100 2,500 5,600 2.90
Apr-15 649 1,570 5.52 7.98 1,150 2,930 5,660 19J
Oct-15 517 1,440 6.43 7.61 857 2,440 5,210 0.147
Apr-16 603 1,390 7.08 8.43 1,140 2,040 5,320 1.87
Oct-16 525V 1,380 7.01 7.28 869 V 2,000 5,180 0.070 JB
MW-80 Mar-13 635 1,310 3.82 4.02 911 2,260 5,130 <1.00
Apr-14 645 1,470 3.62 3.84 983 2,070 6,080 2.73
Apr-15 693 1,600 3.15 3.08J 1,210 2,700 5,600 0.519
Apr-16 875 1,970 3.30 4.07 J 1,240 2,270 6,340 0.523 J
MW-81 Mar-13 560 1,260 7.57 6.47 915 2,070 4,950 12.2
Mar-13 | FD 563 1,280 7.66 6.57 903 2,120 5,040 4.61
Apr-14 111 1,140 8.13 9.51 255 2,350 6,500 79.1
Apr-15 583 1,110 6.20 9.40 1,380 2,800 6,260 99.5
Apr-16 687 1,120 5.93 12.2 1,690 2,790 6,730 105
MW-82 Mar-13 298 1,520 19.2 10.3 1,890 2,600 6,270 <1.00
Apr-14 279 2,880 18.2 9.55 1,800 3,910 6,260 <0.150
Apr-14 | FD 286 1,510 18.0 9.02 1,810 2,070 5,460 <0.150
Apr-15 284 1,110 10.7 9.28 1,700 2,200 5,770 <0.0200
Apr-16 350 1,360 12.1 9.87 1,790 2,350 5,410 0.262 J
MW-83 Apr-14 484 271 4.58 53.8 616 3,920 7,400 4.54
Nov-14 520 14.0 3.90 56.0 410 4,200 6,400 <0.02
Apr-15 566 55.5 3.96 58.4 364 32.7J 4,810 <0.2
Oct-15 388 202 7.32 34.0 271 3,210 4,530 0.0860 J
Apr-16 483 769 4.80 36.7 563 3,770 4,980 <0.197
Oct-16 417 11.0 6.99 45.9 139 3,300 4,610 0.101
MW-84 Apr-14 698 1,620 6.07 8.80 1,750 3,660 10,500 <0.150
Nov-14 610 1,300 5.20 14.0 1,600 5,800 11,000 0.140
Apr-15 555 1,460 4.41 741 1,480 4,620 4,230 <0.2
Oct-15 596 1,070 8.23 17.0 1,580 7,300 12,400 4.83
Apr-16 643 1,410 5.54 10.2 1,840 4,550 9,480 <0.197
Oct-16 561 1,230 5.96 12.2 1,460 5,280 9,560 0.048 J
Mw-87 Apr-14 662 5,340 1.50 28.6 3,120 4,760 13,600 211
Nov-14 750 26.0 2,700
Apr-15 740 4,880 1.19 27.3 3,190 4,390 13,800 0.241
Oct-15 737 26.5 3,250
Apr-16 728 V 4,180 1.40 279V 3,230 V 4,310 12,000 <0.197
Oct-16
MW-88 Apr-14 377 2,000 1.26 3.1 1,330 2,820 7,340 <0.150
Nov-14 570 3.00 1,300
Apr-15 519 3,000 1.80 2.66 J 2,250 4,970 11,000 <0.0200
Oct-15 397 3.03 1,270
Apr-16 47 1,610 1.22 3.10J 1,220 2,600 5,800 <0.197
Oct-16
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Table 4C - Summary of Groundwater Analytical Data - Water Quality Parameters and Cyanide

2016 Annual Groundwater Report
HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Analyte Group: Water Quality Parameters
Analyte: Calcium Chloride Fluoride Potassium Sodium Sulfate TDS Nitrate/Nitrite Cyanide
Units: mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
CGWSL: - 250 1.60 - - 600 1,000 10.0 0.200
CGWSL Source: WQCC Dom WQCC HH WQCC Dom WQCC Dom USEPA MCL USEPA MCL
[Area]_Well ID ate_Dup _ _
MW-120 | Apr-14 587 2,180 3.56 3.99 1,470 3,430 8,000 <0.150
Nov-14 850 2,800 2.00 5.00 1,900 3,600 8,700 1.80
Apr-15 677 2,480 2.49 3.92J 1,620 3,080 7,660 2.49
Oct-15 860 J 3,640 2.38 3.60 1,790 J 3,100 9,720 0.0350 J
Apr-16 939 3,690 2.56 4.25J 1,910 2,510 9,100 <0.197
Oct-16 919 3,830 2.68 3.71 1,520 2,410 9,080 0.047 JJ6
MW-121 | Apr-14 750 1,880 3.85 3.15 922 2,210 6,040 2.41
Nov-14 720 1,400 3.20 3.40 940 3,100 6,100 3.8 J6
Apr-15 642 1,370 3.69 2.67 854 2,740 6,040 2.08
Oct-15 619 1,220 4.24 3.38 942 3,360 6,290 2.96
Apr-16 718 1,520 4.34 3.39J 968 3,790 5,550 2.13
Oct-16 588 1,150 5.24 3.18 834 3,070 5,470 1.69
MW-122 | Apr-14 492 1,370 3.53 5.14 1,050 2,190 5,740 <0.150
Nov-14 860 4,200 2.10 5.90 3,900 5,700 16,000 0.940
Apr-15 658 2,970 3.38 5.51J 2,660 4,380 10,700 0.229
Oct-15 382 1,580 3.29 4.06 1,090 2,560 5,700 0.0380 J
Apr-16 549 1,920 3.57 4.78 J 1,350 3,430 6,700 0.499J
Oct-16 491 1,760 3.29 4.31 1,160 2,270 5,730 0.028 J
MW-123 | Apr-14 539 1,680 1.21 4.25 1,170 2,050 5,900 <0.150
Nov-14 580 1,400 1.00 3.90 1,100 2,300 5,600 <0.02
Apr-15 532 1,560 1.16 3.84J 1,120 2,220 5,650 <0.0200
Oct-15 527 1,710 1.1 3.71 1,190 2,360 5,490 0.27J
Apr-16 570 1,880 1.09 3.73J 1,320 2,410 5,850 <0.197
Oct-16 510 1,600 1.20 3.59 1,090 2,420 4,990 0.047 J
MW-124 | Apr-14 798 3,380 0.968 6.94 1,610 3,800 10,000 <0.150
Nov-14 820 3,000 0.660 7.10 1,700 3,800 9,500 <0.02
Apr-15 779 3,240 0.922 6.80 1,970 3,610 11,400 0.0265 J
Oct-15 780 3,210 0.915 7.41 1,840 4,120 10,100 0.0310J
Apr-16 929 1,490 1.20 8.45 2,150 1,720 9,800 0.415J
Oct-16 719 3,270 1.31 6.37 1,670 3,930 9,340 0.047 J
OCD-1R [ Apr-14 656 3,940 3.40 4.52 3,000 3,410 11,400 0.808 J
Nov-14 840 5,800 1.10 4.10 4,700 6,300 11,000 1.10
Apr-15 837 5,290 2.50 4.95J 4,050 4,860 14,900 1.29
Oct-15 641 3,100 2.78 4.86 2,660 3,710 9,160 0.144
Apr-16 641 2,570 2.90 4.54J 2,220 3,550 8,960 0.928 J
Oct-16 701 2,560 3.36 4.76 1,800 3,060 8,900 0.053 JB
OCD-2A | Apr-14 662 2,490 0.770 4.78 1,460 2,060 7,300 <0.150
Nov-14 840 4.5 2,700
Apr-15 788 2,960 0.969 5.05 1,600 2,740 8,340 0.264
3 Oct-15 707 7.05 1,490
s Apr-16 678 1,800 0.705 5.98 1,340 2,750 5,870 0.417J
< Oct-16
2 OCD-3 Apr-14 514 990 0.768 13.4 680 2,000 5,160 <0.150
g Nov-14 760 13.0 J5 1,700 01V
g Apr-15 659 1,610 1.02 12.6 1,060 2,240 6,070 0.0878 J
w Oct-15 760 14.1 904
Apr-16 746 1,640 0.899 14.5 1,100 3,080 5,890 <0.197
Oct-16
OCD-4 Apr-14 818 5,370 0.787 371 2,520 2,880 12,900 <0.150
Nov-14 1,100 36.0 3,400
Apr-15 1,010 5,850 0.506 36.5 3,590 4,550 12,900 <0.0200
Oct-15 833 33.2 2,560
Apr-16 927 5,320 0.608 36.2 3,400 3,610 12,700 0.446 J
Oct-16
OCD-5 Apr-14 744 4,810 0.613 35.7 2,580 2,710 12,400 <0.150
Apr-14 | FD 694 5,250 0.670 351 2,400 2,970 11,900 <0.150
Nov-14 1,000 5,100 0.420 35.0 3,500 3,400 12,000 <0.02
Apr-15 901 4,490 0.691 39.6 2,930 3,090 10,800 0.0434J
Oct-15 836 4,700 0.548 39.6 3,130 3,430 12,000 0.0380 J
Apr-16 900 5,030 0.774 J3J6 41.2 2,960 3,780 9,960 0.222J
Oct-16 851 4,700 0.892 39.0 2,830 3,080 12,700 0.052 JBJ6
OCD-6 Apr-14 806 4,500 2.34 13.4 3,120 2,770 11,900 0.232J
Nov-14 780 2,900 2.50 11.0 1,700 2,600 7,700 <0.02
Apr-15 779 4,050 1.85 15.5 2,470 3,320 10,300 0.211
Oct-15 756 4,510 2.09 15.0 3,380 3,400 10,700 0.0280 J
Apr-16 866 4,440 2.47 17.0 2,700 3,410 10,600 1.22
Oct-16 790 4,110 2.79 14.1 2,600 2,850 10,200 0.092 J
OCD-7AR [ Apr-14 646 2,290 2.74 6.92 2,250 3,450 8,060 <0.150
Apr-14 | FD 651 2,890 2.82 7.22 2,220 4,330 8,700 <0.150
Nov-14 700 2,800 3.50 6.60 2,500 3,900 9,100 0.150
Apr-15 609 2,110 291 5.52 2,050 3,650 8,260 0.260
Oct-15 635 2,490 2.55 5.83 2,870 4,500 8,960 0.025J
Apr-16 694 2,550 2.78 6.27 2,580 4,740 8,480 1.03
Oct-16 596 3,020 3.50 5.78 2,410 4,870 8,860 0.043 J
OCD-7B | Mar-13 552 867 1.33 12.2 650 2,270 4,670 <1.00
Apr-15 641 910 0.852 11.9 685 2,580 4,520 <0.0200
OCD-8A | Apr-14 671 3,200 2.04 8.7 2,170 3,690 10,300 <0.150 <0.00500
Apr-14 | FD 657 3,030 1.92 8.73 2,260 3,330 9,780 <0.150 <0.00500
Nov-14 1200 6,300 1.70 13 3,500 3,500 13,000 <0.02 <0.0018
Apr-15 1190 6,270 0.826 10.8 3,330 3,620 13,700 <0.0200 <0.00180
Oct-15 946 5,140 1.36 11 2,870 3,690 11,900 <0.0197 <0.00180
Apr-16 762 3,480 1.88 9.09 2,410 3,630 11,000 <0.197 <0.00180
Oct-16 680 3,270 2.39 9.22 2,380 3,660 9,600 0.0870 J 0.00182 J
OCD-8B | Apr-13 716 2,180 0.980 8.75 1,330 2,880 7,400 <1.00
Apr-15 680 2,020 0.934 9.51 1,520 2,910 7,110 0.0233 J
KWB-1A | Apr-14 583 459 0.916 1.28 206 2,440 5,180 <0.150 <0.00500
Nov-14 590 470 1.00 0.99J 220 2,800 4,500 1.40 <0.0018
Apr-15 596 555 1.17 1.01 202 3,400 5,320 4.22 <0.00180
> Oct-15 549 539 1.15 1.09 230 2,800 4,580 0.666 J <0.00180
_g Apr-16 619 575 1.26 1.37J 21 3,080 4,990 4.61 <0.00120
&5 Oct-16 553 553 1.21 1.21 274 2,950 4,600 0.514 B <0.00180
5 KWB-1C [ Apr-13 474 380 1.03 5.68 161 2,150 4,420 1.75
E Apr-15 619 1,160 25.3 1.23 210 2,920 5,340 0.180
w KWB-7 | Nov-14 360 440 0.780 0.26 J 280 1,000 2,800 <0.02 <0.0018
% Apr-15 279 301 0.754 0.209J 238 886 2,100 <0.2 <0.00180 J
[ Oct-15 320 358 0.813 0.152J 252 1,120 2,570 0.202J <0.00180
Apr-16 325 281 0.917 0.236 J 248 953 2,830 <0.197 0.00500 J
Oct-16 355 420 0.933 0.194 J 281 1,160 3,030 0.0580 JB <0.00180
KWB-8 Oct-16 251 579 0.467 0.351J 443 701 3,120 0.0380 JB <0.00900
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Table 4C - Summary of Groundwater Analytical Data - Water Quality Parameters and Cyanide

2016 Annual Groundwater Report
HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Analyte Group: Water Quality Parameters
Analyte: Calcium Chloride Fluoride Potassium Sodium Sulfate TDS Nitrate/Nitrite Cyanide
Units: mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
CGWSL: - 250 1.60 - - 600 1,000 10.0 0.200
CGWSL Source: WQCC Dom WQCC HH WQCC Dom WQCC Dom USEPA MCL USEPA MCL
[Area] Well ID ate_Dup
KWB-10R | Nov-14 170 190 0.590 0.51J 160 <0.077 1,200 <0.02
Apr-15 132 800 19.7 0.44J 141 1.03J 1,190 <0.2
Oct-15 132 192 1.31 0.491J 136 0.117J 1,090 0.0420 J
Apr-16 149 190 1.42 0.573 J 153 <0.0774 1,090 <0.197
Oct-16 148 189 1.28 0.548 J 135 110 1,160 0.364 B
KWB-11A | Nov-14 720 1,200 0.590 0.79J 400 1,100 4,700 47.0 <0.0018
Nov-14 | FD 740 1,500 0.590 0.81J 430 1,400 4,500 46.0 <0.0018
Apr-15 568 1,270 0.580 0.305J 370 2,280 4,020 15.7 <0.00180 J
Oct-15 674 1,620 0.660 0.748 J 406 1,570 5,320 49.3 <0.00180
Apr-16 710 1,600 0.642 0.797 J 426 1,570 5,840 42.4 0.023
Oct-16 647 1,460 0.742 0.719 J 450 1,590 5,940 30.9 <0.00180
KWB-11B | Apr-14 396 291 0.291 2.15 774 1,250 2,480 2.25 <0.00500 H
Nov-14 450 240 0.400 2.20 86.0 1,400 2,100 2.40 <0.0018
Apr-15 469 275 0.318 2.12 93.0 1,760 2,630 2.80 <0.00180 J
Oct-15 410 247 0.467 2.07 80.6 1,340 2,350 217 <0.00180
Apr-16 438 218 0.441 2.11J01 813V 1,200 2,160 243 <0.00120
Oct-16 408 239 0.479 2.00 81.0 1,290 2,410 2.17 <0.00180
KWB-12A | Nov-14 590 140 0.470 0.89J 140 2,300 3,400 4.30 <0.0018
Nov-14 | FD 610 130 0.450 0.67J 150 2,400 3,700 4.30 <0.0018
Apr-15 528 668 18.5 0.723J 128 2,380 3,660 4.31 <0.00180
Apr-15 | FD 493 133 0.605 0.63J 123 2,110 3,630 4.34 <0.00180
Oct-15 560 138 0.618 0.963 J 155 2,730 3,490 4.55 <0.00180
Apr-16 579 539 0.879 0.811J 155 2,360 3,670 6.18 <0.00180
Oct-16 549 163 0.757 1.15 161 2,400 3,930 7.34 <0.00180
KWB-12B | Apr-14 526 122 0.296 0.756 138 2,130 3,800 5.56 <0.00500
Apr-14 | FD 569 129 0.291 0.795 143 2,070 3,620 5.55 <0.00500
Nov-14 650 120 0.310 0.720 J 170 2,400 3,600 4.50 <0.0018
Apr-15 549 689 20.2 0.523 J 130 2,520 3,730 3.80 <0.00180
Oct-15 537 124 0.398 0.537 J 131 2,580 3,320 4.77 <0.00180
Oct-15 | FD 538 123 0.430 0.569 J 127 2,450 3,270 4.82 <0.00180
Apr-16 528 121 0.438 0.466 J 132 2,520 3,600 6.42 <0.00120
Apr-16 | FD 500 108 0.459 0.445J 123 1,930 3,930 4.30 <0.00120
Oct-16 497 129 0.500 0.565 J 128 2,210 3,620 5.44 <0.00180
Oct-16 | FD 505 116 0.474 0.584 J 129 2,190 3,740 5.56 <0.00180
KWB-P4 | Apr-13
Apr-15
MW-57 Apr-14 674 152 0.395 11.2 118 464 1,700 <0.150
Nov-14 570 540 1.80 1.20 440 1,900 4,100 2.70
Apr-15 641 1,430 22.3 1.57 460 2,890 6,010 16.2
Oct-15 487 541 1.69 1.16 342 2,050 3,330 12.9
Apr-16 593 386 2.02 1.59J 368 2,350 3,660 11.0
Oct-16 538 210 2.99 2.00 387 2,710 4,730 33.3
MW-58 | Nov-14 340 140 1.40 0.55J 66.0 160 1,300 <0.02 <0.0018
Apr-15 200 149 1.15 0.317J 58.8 9.63 1,150 <0.2 <0.00180
Oct-15 234 239 1.35 0.459 J 71.5 4.8J 1,240 <0.197 <0.00180
Apr-16 262 278J 1.24 0.421J 123 134 1,510 0.518 J <0.00120
> Oct-16 210 174 1.57 0.392 J 94.2 3.77J 1,140 0.062 JB <0.00180
_8 MW-111 | Apr-14 214 525 1.01 0.456 198 235 2,020 0.153J
&5 Nov-14 260 510 2.00 0.49J 220 250 1,700 <0.02
5 Apr-15 270 427 1.01 0.521J 172 294 1,600 <0.0200
g Oct-15 227 408 1.51 0.415J 222 473J 1,530 0.0220 J
w Apr-16 248 402 1.33 <0.185 229 355 2,130 0.0640 J
% Oct-16 224 426 1.39 0.222 JB 192 390 1,820 0.088 JB
i MW-112 | Nov-14 190 230 1.00 0.31J 190 5.40 1,200 <0.02
MW-113 | Apr-14 300 205 0.282 1.45 152 693 2,440 <0.150
Nov-14 300 180 0.560 04J 160 800 1,900 <0.02
Nov-14 | FD 320 190 0.490 0.4J 170 860 2,000 <0.02
Apr-15 285 194 0.606 0.526 J 151 957 2,030 <0.0200
Apr-15 | FD 259 191 0.607 0.622 J 132 877 1,980 <0.0200
Oct-15 287 197 0.503 0.528 J 153 1,000 2,020 0.243J
Oct-15 | FD 288 197 0.493 0.529 J 156 998 2,140 <0.197
Apr-16 314 199 0.294 J3 0.611J 154 1,090 2,370 0.393J
Apr-16 | FD 327 207 0.389 0.612J 167 1,080 2,400 0.0480 J
Oct-16 298 V 182 0.488 0.429 J 156 925 2,150 0.047 JB
Oct-16 | FD 299 195 0.594 0.408 J 160 945 2,240 0.051 JB
MW-125 | Apr-14 636 361 1.17 1.56 297 2,700 4,960 0.399 J
Nov-14 610 340 1.0000 1.30 260 2,900 4,100 0.200
Apr-15 523J 329 1.17 1.21 217 2,680 4,700 0.295
Oct-15 524 316 1.22 1.31 224 2,750 4,200 0.348 J
Apr-16 577 342 1.18 1.39J 245 2,900 4,440 0.537 J
Oct-16 530 294 1.25 1.33 220 2,660 4,370 0.247 B
MW-126A | Apr-14 472 331 0.599 3.09 197 2,080 4,510 <0.150
Nov-14 360 190 0.980 0.66 J 180 1,400 2,400 <0.02
Apr-15 355 898 0.833 0.602 J 189 1,530 2,900 <0.2
Oct-15 281 200 1.03 0.511J 178 1,300 2,500 <0.197
Apr-16 342 245 1.02 0.465 J 124 1,270 2,360 0.258 J
Oct-16 192 78.9 1.28 0.379 J 132 875 1,860 0.139 B
MW-126B | Apr-14 354 341 0.795 0.531 196 1,600 4,030 <0.150
Nov-14 600 290 0.680 2.40 210 2,400 3,500 0.390
Apr-15 548 319 0.658 21J 196 2,550 3,660 0.684 J
Oct-15 531 295 0.850 2.18 201 2,330 4,060 0.438 J
Apr-16 574 314 0.837 2.54J 214 2,700 3,590 0.737 JB
Oct-16 542 286 0.862 2.19 220 2,210 3,650 0.295 B
MW-127 | Apr-14 185 275 0.950 0.612 145 392 2,040 <0.150
Nov-14 290 240 0.930 0.99J 160 620 1,800 <0.02
Apr-15 238 209 0.902 0.579 J 147 511 1,750 <0.2
Oct-15 234 243 1.06 0.256 J 143 642 1,900 <0.197
Apr-16 244 245 1.10 0.335J 153 552 1,910 <0.197
Oct-16 248 237 1.14 0.282 J 146 713 3,840 0.049 JB
MW-128 | Apr-14 207 283 0.991 0.515 106 172 1,380 <0.150
Nov-14 250 320 1.10 1.20 110 250 1,400 <0.02
Apr-15 214J 307 1.22 0.414J 104 290 1,490 <0.0200
Oct-15 202 282 1.22 0.341J 105 280 1,560 <0.197
Apr-16 1010 266 1.22 1.92J 560 286 1,580 1.28
Oct-16 203 249 1.28 0.586 J 108 280 1,470 0.046 JB
MW-129 | Nov-14 270 320 0.980 0.8J 210 52.0 1,300 <0.02
Apr-15 192 302 0.900 0.53J 195 69.4 1,330 <0.2
Oct-15 169 313 1.08 0.315J 194 57.8 1,280 <0.197
Apr-16 170 300 1.10 0.331J 210 441 1,520 <0.197
Oct-16 162 293 1.13 0.270 J 198 44.1 1,340 0.077 JB
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Table 4C - Summary of Groundwater Analytical Data - Water Quality Parameters and Cyanide

2016 Annual Groundwater Report
HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Analyte Group: Water Quality Parameters
Analyte: Calcium Chloride Fluoride Potassium Sodium Sulfate TDS Nitrate/Nitrite Cyanide
Units: mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
CGWSL: - 250 1.60 - - 600 1,000 10.0 0.200
CGWSL Source: WQCC Dom WQCC HH WQCC Dom WQCC Dom USEPA MCL USEPA MCL
[Area] Well ID ate_Dup _
MW-130 | Apr-14 321 316 0.533 1.34 284 1,020 3,080 0.975J
Nov-14 310 250 0.730 1.00 310 1,200 2,600 0.350
Apr-15 81.8J 259 0.952 6.71 125 1,080 3,710 0.471
Oct-15 261 237 0.829 0.688 J 293 1,200 2,380 0.495J
Apr-16 281 293 0.907 0.870J 324 1,030 2,570 3.82J6
Oct-16 260 253 0.914 0.695 J 285 1,110 2,600 0.631
MW-131 | Apr-14 147 337 0.637 0.573 150 12.2 1,360 <0.150
Nov-14 200 290 0.470 0.64J 160 8.30 1,200 <0.02
Apr-15 168 271 0.683 0.328 J 157 9.57 1,980 <0.0200
Oct-15 197 295 0.787 0.622 J 161 16.1 1,180 0.0380 J
Apr-16 158 288 0.774 0.238 J 167 9.49 1,250 <0.197
Oct-16 158 291 0.868 0.250 J 158 9.61 1,270 0.053 JB
MW-133 | Nov-14 200 170 1.10 0.46 J 140V 140 1,300 <0.02
Apr-15 163 174 1.19 0.323 J 122 116 1,190 <0.2
MW-134 | Apr-14 569 459 0.952 1.94 273 2,650 5,540 2.64
Nov-14 660 580 0.910 1.80 310 3,100 4,600 7.40
Apr-15 840 767 1.24 221J 454 3,470 5,520 8.15
Apr-15 | FD 710 752 1.35 1.46 307 3,380 6,400 8.04
Oct-15 532 521 1.31 1.60 302 2,980 5,040 3.33
Oct-15 | FD 529 516 1.32 1.58 301 3,030 4,690 2.98
Apr-16 576 V 498 1.24 1.70J 311V 2,800 4,560 2.79
> Apr-16 | FD 565 497 1.24 1.69J 303 2,780 4,910 273
g Oct-16 518 460 1.23 1.60 288 2,980 5,020 2.10
;02 Oct-16 | FD 512 473 1.18 1.58 286 2,910 4,860 2.28
5 MW-135 | Apr-14 618 1,030 0.739 1.58 507 2,090 5,700 47.3
b7 Nov-14 840 1,300 0.780 2.80 570 2,500 5,600 69.0
i Apr-15 848 1,100 0.764 142J 552 2,170 5,040 67.8
% Oct-15 677 1,380 1.17 1.32 544 2,460 5,800 76.9
[ Apr-16 2780 1,010 0.993 5.74 2,640 2,470 5,320 34.7
Oct-16 590 1,310 1.18 0.993 J 624 2,500 5,980 58.9
RA-4196 | Apr-14 813 137 0.375 2.15 1,100 2,600 <0.150
Apr-15 391 144 0.410 2.07 93.4 1,400 2,170 <0.0200
Oct-15 417 145 0.324 2.26 104 1,470 2,290 0.269 J
Apr-16 422 122 0.344 2.36J 103 1,150 2,800 0.0700 J
Oct-16 382 151 0.299 2.11 103 1,310 2,410 0.0490 JBJ6
RA-4798 | Apr-14 412 137 0.389 2.07 1,270 2,340 2.73
Apr-14 | FD 489 146 0.370 2.49 1,150 2,280 <0.150
Nov-14 400 150 0.330 2.20 110 1,400 2,200 1.50
Apr-15 465 183 0.415 2.21 128 1,740 2,740 0.936
Oct-15 396 142 0.335 2.12 105 1,520 2,230 1.53
Apr-16 449 142 0.347 240J 117 1,290 2,290 1.28
Oct-16 437 174 0.359 2.27 129 1,560 2,880 0.930
RW-12R [ Apr-16 448 174 0.334 0.437 J 181 1,610 3,130 0.326 J
RW-13R [ Apr-16 202 222 0.691 0.346 J 167 341 1,190 0.0460 J
RW-18 Apr-13 474 411 2.400 1.13 226 3,230 5,820 3.24
Apr-14 545 347 1.78 0.984 218 2,860 5,600 3.33
Apr-15 482 232 2.46 1.30 230 3,670 4,440 6.55
Apr-16 542 193 2.85 1.13 J 186 3,800 4,640 2.79 <0.00120
RW-20 Apr-15 228 256 0.53 <0.18 228 125 1,430 <0.2
RW-22 Apr-15 184 402 0.86 0.319 J 274 78.4 1,680 <0.2
MW-23 Apr-14 88.3 509 1.33 1.12 483 24.0 1,940 <0.150
Nov-14 260 920 2.40 1.30 740 740 4,000 <0.02
Apr-15 222 864 1.63 0.562 J 577 509 3,030 0.0259 J
Oct-15 114 480 1.72 1.92 463 29.9 2,190 27J
Apr-16 110 500 1.81 2.14J 561 1.84J 1,990 <0.197
Oct-16 259 445 1.58 2.16 430 0.536 J 2,140 <0.197
MW-29 Apr-14 539 319 2.66 9.84 293 2,450 4,860 <0.150
Nov-14 570 320 1.80 4.60 300 2,500 4,100 <0.02 J6
Apr-15 427 283 0.795 1.52 207 2,100 1,000 <0.0200
Oct-15 397 115 0.722 0.823J 167 2,080 3,330 <0.197
Apr-16 465 134 1.04 1.29J 210 2,620 3,830 0.105 J6
Oct-16 398 282 0.919 0.964 J 227 1,660 3,210 0.502 J
MW-39 Oct-13 89.9 385 2.31 0.353 1,080 893 3,600 <0.500
Apr-15 509 190 3.09 3.62J 179 1,380 2,640 <0.2
Oct-15 432 152 2.48 3.14 133 1,660 2,960 0.300J
Apr-16 113 305 2.68 0.459 J 1,290 951 4,010 0.530 J
Oct-16 189 334 2.35 0.546 J 1,510 2,360 5,950 <0.197
MW-40 Apr-13 374 153 1.34 1.34 109 1,220 2,720 <1.00
Apr-14 386 179 1.28 1.56 124 1,340 2,700 <0.150
Apr-15 571 298 1.66 1.89J 134 1,380 2,640 <0.2
Apr-16 504 146 1.70 1.76 J 127 1,680 2,670 <0.197
MW-41 Oct-13 232 373 1.05 0.404 425 1,170 3,140 <0.500
g Apr-14 242 275 0.747 0.444 387 1,450 3,760 <0.150
& Apr-15 313 290 1.07 0.648 J 501 1,410 2,710 <0.0200
& Apr-16 258 312 1.04 0.393 J 453 1,180 2,530 <0.197
£ MW-42 Oct-13 233 697 0.987 0.535 455 862 3,610 <0.500
2 Apr-14 248 914 0.545 0.560 508 954 3,440 <0.150
Apr-15 309 562 0.962 0.579J 611 1,110 3,440 <0.0200
Apr-16 295 457 0.867 0.617 J 601 1,090 3,010 <0.197
MWwW-43 Apr-14 205 886 0.250 0.596 531 218 2,650 <0.150 <0.0500
Nov-14 200 750 0.780 0.61J 590 V 98.0 2,300 <0.02 0.0025 J
Apr-15 186 726 0.709 <0.18 511 122 2,290 <0.0200 <0.00180
Oct-15 241 984 2.19 1.26 658 677 4,160 <0.197 J 0.081
Apr-16 178 1,010 2.27 0.956 J 812 747 4,820 0.270J <0.00120
Oct-16 212 855 2.00 1.23 664 619 4,470 <0.197 <0.0180
MW-59 Apr-13 478 197 1.06 0.657 152 1,790 3,320 <1.00
Apr-14 514 176 0.475 0.643 156 1,890 3,420 <0.150
Apr-15 489 J 178 1.23 0.489 J 139 1,760 3,300 0.0241J
Apr-16 2,370 126 1.28 2.61J 711 1,790 3,300 0.374J
MW-60 Apr-14 374 238 2.50 0.586 181 1,860 3,440 <0.150 0.140J
Nov-14 530 200 1.10 0.63J 240 1,900 3,400 <0.02 <0.0018
Apr-15 411J 198 0.968 0.558 J 190 1,810 3,530 <0.2 <0.00180
Apr-15 | FD 403 J 241 1.07 0.541J 186 1,910 3,710 <0.2 <0.00180
Oct-15 395 209 0.964 0.565 J 185 1,910 3,560 <0.197 <0.00180
Oct-15 | FD 416 210 0.996 0.569 J 191J 1,990 3,660 0.276 J <0.00180
Apr-16 446 212 0.568 0.624 J 227 2,090 3,980 0.0410J <0.00120
Apr-16 | FD 447 190 1.00 0.588 J 226 2,140 3,200 0.0650 J J6 <0.00120
Oct-16 408 163 1.04 0.540 J 151 2,020 3,610 0.071 JB <0.00180
Oct-16 | FD 410 162 1.05 0.509 J 149 2,050 3,280 0.066 JBJ6 <0.00180
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Table 4C - Summary of Groundwater Analytical Data - Water Quality Parameters and Cyanide

2016 Annual Groundwater Report
HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Analyte Group: Water Quality Parameters
Analyte: Calcium Chloride Fluoride Potassium Sodium Sulfate TDS Nitrate/Nitrite Cyanide
Units: mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
CGWSL: - 250 1.60 - - 600 1,000 10.0 0.200
CGWSL Source: WQCC Dom WQCC HH WQCC Dom WQCC Dom USEPA MCL USEPA MCL
[Area] Well ID ate_Dup _
MW-61 Apr-14 365 520 0.813 0.629 420 1,070 3,400 <0.150
Nov-14 470 250 1.50 1.10 290 930 2,700 <0.02
Apr-15 457 287 1.30 1.1J 349 1,280 2,910 <0.2
Oct-15 375 179 2.61 2.28 286 2,080 2,520 <0.197
Apr-16 439 240 2.65 2.82J 278 2,120 2,680 0.552J
Oct-16 409 115 3.14 3.89 226 1,400 2,430 <0.197
MW-62 Apr-14 285 240 1.11 1.12 224 440 3,430 <0.150
Nov-14 160 470 1.60 1.80 480 5.50 2,100 <0.02
Apr-15 126 485 1.52 1.72 478 21.0 1,930 <0.0200
Oct-15 425 273 1.93 1.31 399 1,900 4,050 <0.197
Apr-16 481 276 1.92 1.42J 456 1,850 3,830 0.322J
Oct-16 371 243 1.79 1.15 359 1,390 3,460 <0.197
MW-67 | Nov-14 240 170 0.610 0.59J 160 380 1,600 <0.02 <0.0018
Apr-15 194 208 0.698 0.531J 160 329 1,510 <0.2 <0.00180
Oct-15 192 225 0.589 0.533J 177 31 1,450 <0.197 <0.00180
Apr-16 202 312 0.548 0.427 J 218 281 1,790 <0.197 0.0440 J
Oct-16 205 310 0.620 0.574 J 211 303 1,880 <0.0197 J6 <0.0180
MW-90 Apr-14 270 162 0.892 0.928 185 1,070 2,600 <0.150
Nov-14 520 160 9.30 3.50 500 6,200 8,800 4.80
Apr-15 302 104 2.73 1.63 286 2,230 3,800 <0.2
Oct-15 481 22.7 6.77 2.07 135 4,530 5,130 3.44
Apr-16 411 85.9 6.25 1.69J 246 3,250 5,180 0.377J
Oct-16 534 74.7 8.22 1.84 142 3,610 5,730 14.7
MW-91 Apr-14 251 29.0 0.933 0.435 38.8 240 1,540 <0.150
Nov-14 460 36.0 1.30 1.00 37.0 830 2,000 <0.02
Apr-15 355 32.8 1.40 0.523 J 30.8 643 1,980 <0.2
Oct-15 361 35.7 1.34 0.686 J 35.0 854 2,280 <1.97
Apr-16 379 371 1.37 0.464 J 36.6 776 2,270 0.320J
Oct-16 366 37.4 1.45 0.525 J 35.1 862 2,260 <0.0197
MW-92 Apr-16 130 O1 415 1.30 1.73J 450 01V 241 2,310 0.602 J
Oct-16 134 539 1.63 2.02 454 14.6 2,150 <0.985
MW-93 Apr-14 414 173 1.16 3.1 103 645 2,130 <0.150
Nov-14 640 200 3.10 4.70 130 1,700 3,100 <0.02
Apr-15 579 221 2.23 2.58J 126 2,050 3,080 <0.0200
Oct-15 516 251 2.37 5.23 133 3,070 3,080 292J
Apr-16 677 206 3.06 1.76 J 164 2,130 3,270 <0.197
Oct-16 553 V 200 2.78 3.45 01 167 V 1,630 3,260 <0.197
MW-94 | Nov-14 190 230 0.590 0.58 J 370 240 2,600 <0.02
Oct-15 109 245 1.01 0.224J 355 75.8 2,530 <0.197
Apr-16 124 217 1.02 0.189 J 532 199 2,980 <0.197
Oct-16 137 172 1.04 0.467 J 319 175 2,530 <0.0197
S MW-95 Apr-13 177 207 0.569 0.541 136 169 1,450 <1.00
o Apr-14 177 226 0.560 0.494 143 160 1,440 <0.150
% Apr-15 178 275 1.02 0.655 J 177 359 1,680 <0.2
E Apr-16 191 280 0.805 0.518 J 180 326 1,670 <0.197
5 MW-96 Apr-14 154 146 0.606 0.891 234 286 1,750 <0.150
z Nov-14 390 220 1.80 1.90 310 1,200 3,000 <0.02
Apr-15 208 884 1.19 1.03 224 1,730 1,680 0.211J
Oct-15 230 190 1.23 1.21 244 583 1,990 0.202J
Apr-16 187 159 1.18 1.10J 234 255 1,590 0.313J
Oct-16 210 169 1.19 1.03 225 456 1,990 0.023 J
MW-98 Apr-14 471 36.3 0.962 0.218 921 1,800 3,360 <0.150
Apr-14 | FD 475 38.0 1.02 0.229 92.8 1,810 3,390 <0.150
Nov-14 460 32.0 1.90 0.2J 81.0 1,600 2,800 <0.02
Apr-15 497 41.6 1.29 <0.18 91.5 2,010 3,040 <0.0200
Oct-15 427 55.7 1.53 0.134J 74.9 1,790 3,340 <0.197
Apr-16 539 74.2 1.43 <0.185 89.6 1,690 3,040 <0.197
Oct-16 450 88.0 1.52 0.241J 72.7 1,610 3,370 <0.197
MW-137 | Oct-15 142 390 1.97 1.90 1,320 1,090 3,880 <0.197 0.144
Apr-16 178 343 1.87 243J 1,740 2,160 3,950 <0.197 0.348 J
Oct-16 142 445 1.32 1.23 960 1,040 3,550 <0.197 <0.0450
MW-138 | Oct-15 139 490 1.08 1.75 410 154 1,920 <0.197 <0.00180
Apr-16 160 571 1.13 2.03J 568 164 2,180 <0.197 0.0290 J
Oct-16 138 527 0.927 1.84 426 122 2,380 <0.197 <0.0450
RW-1 Apr-15 358 224 1.33 3.57 210 1,330 2,410 <0.2
RW-1R Apr-16 505 180 1.38 6.39 203 1,500 2,990 0.422 J
RW-2 Apr-15 726 365 1.75 5.55 J 383 3,510 5,310 <0.2
RW-2R Apr-16 875 430 2.09 5.80 396 2,200 3,810 0.281J
RW-7 Apr-15 252 237 1.15 1.88 J 192 19.0 1,500 <0.2
RW-7R Apr-16 262 186 0.651 0.651 J 110 624 878 <0.197
RW-8 Apr-15 227 115 0.801 0.353 J 209 473 1,600 <0.2
RW-9 Apr-13 262 292 1.46 1.95 314 775 2,670 <1.00
Apr-14 291 318 1.10 1.57 306 1,260 3,380 <0.150
Apr-15 315 313 1.68 1.69 318 1,310 3,150 <0.2
Apr-16 336 313 1.69 1.96 J 356 1,440 3,370 1.73
RW-10 Apr-13 343 190 2.38 6.78 236 1,730 3,190 <1.00
Apr-14 324 231 217 5.84 227 2,060 3,420 <0.150
Apr-15 494 187 3.34 9.04 172 2,010 3,290 0.639
Apr-16 638 159 4.28 13.2 176 2,040 3,330 1.21
RW-16 Apr-13 580 451 4.54 1.14 522 2,700 5,350 <1.00
Apr-14 531 452 3.74 0.799 430 2,680 5,130 <0.150
Apr-14 | FD 556 429 3.89 0.767 455 2,550 5,150 <0.150
Apr-15 641 534 4.61 1.69J 594 3,220 5,430 2.87
Apr-16 604 416 3.01 1.15J 502 3,360 5,610 2.45
RW-17 Apr-13 598 505 2.19 4.13 383 2,960 5,470 <1.00
Apr-14 585 524 1.84 3.88 405 3,280 6,100 <0.150
Apr-15 683 494 2.58 9.10 631 4,180 5,840 31.6
Apr-16 2,840 377 2.22 28.7 1,800 3,400 5,880 4.77
MW-117 | Apr-14 646 97.0 3.03 9.29 167 2,140 4,980 <0.150
Nov-14 610 96.0 3.00 5.20 110 2,000 3,000 0.650
- Nov-14 | FD 640 96.0 2.40 5.00 98.0 2,200 3,300 0.640
° Apr-15 613 87.2 3.79 5.97 102 2,220 3,670 0.372J
o Oct-15 478 55.4 3.40 6.44 109 1,690 2,980 0.779 J
% Apr-16 554 94.4 3.45 5.82 112 2,060 3,390 0.349
o Oct-16 592 272 3.57 6.90 115 2,240 3,590 0.137 JB6
8 MW-118 | Apr-14 732 92.3 5.58 6.15 134 2,190 5,200 <0.150
£ Nov-14 670 160 4.9 J6 6.20 140 2,700 3,700 0.98
S Apr-15 601 767 4.14 5.30 153 2,510 3,960 1.70
Oct-15 583 86.6 5.13 5.64 162 2,690 3,960 0.622 J
Apr-16 573 189 5.86 4.80J 152 2,480 3,950 1.57
Oct-16 559 131 6.47 5.92 164 2,640 4,450 6.71
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Table 4C - Summary of Groundwater Analytical Data - Water Quality Parameters and Cyanide

2016 Annual Groundwater Report
HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Analyte Group: Water Quality Parameters
Analyte: Calcium Chloride Fluoride Potassium Sodium Sulfate TDS Nitrate/Nitrite Cyanide
Units: mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
CGWSL: - 250 1.60 - - 600 1,000 10.0 0.200
CGWSL Source: WQCC Dom WQCC HH WQCC Dom WQCC Dom USEPA MCL USEPA MCL
[Area] Well ID ate_Dup _
5 MW-119 | Apr-14 680 235 2.61 1.13 140 1,980 4,200 0.176 J
_:)_7 Apr-14 | FD 655 216 2.62 1.08 136 1,830 4,140 0.174J
[+ Nov-14 670 49.0 2.60 1.80 77.0 2,300 3,200 <0.02
8 E Apr-15 590 48.2 1.99 0.232J 54.5 2,040 3,030 0.292J
£ Oct-15 624 152 2.65 0.985J 86.3 2,290 3,500 0.437J
S Apr-16 595 191 2.50 0.614J 101 1,900 3,330 0.518 J
Oct-16 619 280 2.91 0.991J 132 2,010 3,690 0.189 B
MW-18 Oct-13 456 114 2.26 13.3 64.7 1,450 3,260 21.3 <0.0200
Apr-14 507 159 0.954 2.89 83.2 1,830 3,700 35.2 <0.00500
Apr-15 407 185 1.45 7.18 66.7 1,600 3,110J 36.1 <0.00180
Apr-16 504 178 1.39 3.69 J 107 1,600 2,920 42.6 0.00200 J
MW-45 Apr-14 524 441 0.877 4.12 348 2,130 4,640 <0.150 <0.00500
Nov-14 590 470 1.50 4.60 360 2,000 4,300 <0.02 <0.0018
Apr-15 605 1,260 1.44 4.47 346 2,580 5,300 J <0.0200 <0.00180
Oct-15 610 454 1.37 5.02 376 2,910 4,660 0.0290 J <0.00180
Apr-16 689 524 1.51 6.33 429 2,710 4,760 <0.197 <0.00180
Oct-16 640 546 1.48 J6 5.30 392 2,810 4,730 0.377 B 0.00953
MW-53 Apr-13 284 107 1.20 1.06 103 1,080 2,570 <1.00
Apr-14 290 95.4 0.827 0.935 87.6 1,190 2,060 <0.150
Apr-15 348 1,010 0.922 1.16 104 1,290 2810J 34.5
Apr-16 459 346 1.06 1.42J 161 1,340 2,890 25.3
MW-54A | Apr-14 354 211 0.600 0.275 69.2 666 1,800 <0.150
Nov-14 370 190 1.20 0.38J 74.0 680 1,900 0.85J
Apr-15 318 192 1.10 0.276 J 62.9 712 2,080J 0.450
Oct-15 356 210 1.10 0.33J 70.2 796 2,140 4.32J
Apr-16 381 176 1.12 0.303J 69.4 625 1,780 <0.197 J6
Oct-16 331 175 0.997 0.254 J 61.5 670 1,770 0.134 J6B
MW-54B | Apr-13 345 176 <0.500 1.16 48.8 747 2,050 <1.00
Apr-15 307 166 0.613 0.767 J 48.0 752 1,890 J 0.0276 J
MW-55 Apr-14 560 357 1.14 0.926 233 2,670 5,100 9.61 <0.00500
Apr-14 | FD 573 445 1.10 0.882 231 2,600 5,360 9.43 <0.00500
Nov-14 610 190 2.40 09J 130 2,300 3,600 6.5J <0.0018
Apr-15 627 266 1.88 0.692 J 167 2,940 4,910J 15.5 <0.00180
Oct-15 411 216 1.85 0.756 J 166 2,300 4,000 5.57 <0.00180
Apr-16 472 442 1.04 0.829 J 253 2,080 4,200 2.26 <0.00120
Oct-16 465 219 2.09 0.732 J 174 2,190 3,810 3.65 <0.00180
MW-56 Apr-14 559 365 0.639 1.88 237 1,840 4,320 2.32
Nov-14 540 340 1.20 2.10 250 1,900 3,500 <0.02
Apr-15 485 927 1.1 1.90 272 1,900 3,640 J 1.28
Oct-15 514 399 1.12 2.05 342 2,490 4,080 4.34
Apr-16 559 V 403 1.10 2.32J01 3719V 1,970 3,790 2.76
Oct-16 446 V 263 1.19 1.97 317V 1,910 4,110 0.151 B
MW-108 | Apr-14 316 101 1.58 1.07 89.3 1,130 2,820 <0.150
Nov-14 350 82.0 3.30 3.20 110 1,200 2,500 0.190
Apr-15 289 78.8 2.52 1.50 76.8 962 2,540 J <0.39
Oct-15 298 77.5 2.30 1.31 88.9 1,090 2,530 <0.197
a‘ Apr-16 333 79.6 2.04 1.28J 92.6 981 2,120 0.304 J
z Oct-16 343 112 2.75 3.88 116 1,340 2,830 0.046 JB
NCL-31 Apr-14 267 69.6 0.776 0.321 112 1,030 2,300 <0.150
Nov-14 380 160 1.40 0.43J 150 1,300 2,600 0.110
Apr-15 266 89.5 1.25 0.22J 100 1,240 2,670J <0.2
Oct-15 392 129 1.20 0.418 J 125 2,100 3,220 <0.197
Apr-16 340 78.9 1.14 0.272J 109 1,420 3,020 0.385J
Oct-16 445 67.8 1.57 0.564 J 148 2,400 3,820 0.084 JB
NCL-32 | Nov-14 440 460 4.60 19.0 82.0 800 2,000 0.570
Apr-15 446 177 1.92 4.15J 92.6 1,050 2,250 <0.2
Oct-15 540 329 1.57 4.98 97.0 1,430 2,280 <0.197
Apr-16 697 206 2.05 7.60 115 1,340 2,740 <0.197
Oct-16 390 128 1.48 3.26 102 1,220 2,230 1.77
NCL-33 [ Apr-14 358 302 1.83 3.78 105 557 1,920 <0.150
Nov-14 450 340 2.60 5.00 110 720 2,100 <0.02
Apr-15 431 281 2.58 4.31J 111 800 2,280 <0.0200
Oct-15 419 404 2.49 4.86 119 847 2,140 <0.197
Apr-16 622 280 2.82 7.58 113 1,370 3,200 0.367 J
Oct-16 462 400 2.65 5.28 109 900 2,790 0.075 JB
NCL-34A | Nov-14 250 180 1.40 0.86 J 120 100 1,200 <0.02
Apr-15 275 249 1.36 0.57 J 17 110 1,490 <0.2
Oct-15 202 182 1.43 0.877J 103 104 J 1,250 0.284J
Apr-16 347 416 1.31 2.20J 140 82.2 1,540 0.265 J
Oct-16 249 238 1.43 1.27 107 95.0 1,370 0.047 JB
NCL-44 Apr-14 265 149 1.20 2.06 66.0 454 1,720 <0.150
Nov-14 290 850 1.80 2.20 70.0 450 1,500 <0.02
Apr-15 269 161 1.78 1.64J 73.4 468 2,510 <0.2
Oct-15 276 182 1.69 2.07 71.4 633 1,890 <0.197
Apr-16 414 234 1.59 2.62J 98.3 965 2,120 <0.197
Oct-16 373 222 1.67 2.29 94.9 1,030 2,130 0.081 JB
NCL-49 [ Apr-14 430 104 0.501 0.625 116 1,680 3,000 5.21
Nov-14 440 98.0 0.650 0.72J 120 1,500 2,600 4.30
Nov-14 | FD 430 98.0 0.590 0.75J 120 1,700 2,600 4.50
Apr-15 377 109 1.64 0.552 J 105 1,400 2,840J 4.53
Apr-15 | FD 380 395 0.531 0.589 J 105 1,650 2,850J 4.50
Oct-15 406 112 0.593 0.607 J 115 1,770 2,830 5.79
Oct-15 | FD 407 113 0.598 0.613J 114 1,800 2,860 5.79
Apr-16 468 119 0.685 0.749 J 136 1,570 2,820 571
Apr-16 | FD 470 119 0.685 0.792 J 137 1,580 2,790 5.63
Oct-16 425 128 0.600 0.590 J 120 1,700 2,770 6.08
Oct-16 | FD 429 130 0.600 0.597 J 122 1,670 3,290 6.01
KWB-2R [ Nov-14 330 160 1.20 1.20 200 1,200 2,600 <0.02
Apr-15 233 259 0.879 0.777J 267 884 2,450 <0.2
> Oct-15 168 228 1.21 1.23 296 418 1,970 <0.197
2 Apr-16 322 207 0.485 0.456 J 325 1,460 2,910 0.0340 JJ6
E Oct-16 275 215 0.901 0.433 J 282 1,150 2,850 0.0740 JB
< KWB-5 | Nov-14 270 570 0.770 1.00 210 12.0 1,500 0.200
g Apr-15 237 518 0.687 179 198 8.08 1,500 <0.0200
a Oct-15 228 575 0.853 1.60 203 6.81 1,540 0.243J
Apr-16 252 5,800 0.392 1.66 J 222 235J 1,760 0.0400J
Oct-16 228 562 0.910 1.34 220 6.46 1,560 0.046 JBJ6

Table 4C - Water Quality Parameters and Cyanide Groundwater Analytical Results

7 of 10



Table 4C - Summary of Groundwater Analytical Data - Water Quality Parameters and Cyanide

2016 Annual Groundwater Report
HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Analyte Group: Water Quality Parameters
Analyte: Calcium Chloride Fluoride Potassium Sodium Sulfate TDS Nitrate/Nitrite Cyanide
Units: mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
CGWSL: - 250 1.60 - - 600 1,000 10.0 0.200
CGWSL Source: WQCC Dom WQCC HH WQCC Dom WQCC Dom USEPA MCL USEPA MCL
[Area] Well ID ate_Dup _ _
KWB-6 | Nov-14 260 240 0.800 0.2J 150 330 1,600 0.370
Apr-15 212 305 0.366 0.22J 193 16.2 1,460 0.148
Oct-15 229 265 0.935 0.181J 144 264 1,410 0.273J
Apr-16 246 313 1.03 0.206 J 199 83.1 1,410 <0.197
Oct-16 232 280 0.977 0.219 JB 109 275 1,590 0.077 JB
MW-28 Apr-14 164 157 1.02 0.382 102 166 1,560 <0.150 0.0500 J
Nov-14 590 140 0.730 0.92J 96.0 1,300 3,000 <0.02 <0.0018
Apr-15 439 J 160 1.59 0.685J 89.5 1,080 2,760 <0.39 0.0132
Oct-15 379 159 1.67 0.632J 92.7 1,060 3,000 0.211J 0.0108
Apr-16 1500 135 1.42 4.06 J 450 672 3,040 0.470J <0.00120
Oct-16 480 147 1.40 0.640 J 74.0 1,320 1,900 0.046 JB <0.0180
MW-48 | Nov-14 190 410 0.290 2.40 380 260 1,800 <0.02
Apr-15 258 J 161 0.498 0.68 J 276 47.6 725 <0.2
Oct-15 186 391 0.644 2.61 355 235 1,940 <0.197
Apr-16 234 1110 1.45 1.80J 314 20.5 2,950 <0.197
Oct-16 200 580 1.07 1.18 339 239 2,270 0.030 JB
MW-50 Apr-14 410 172 0.671 2.36 130 1,300 2,910 <0.150
Nov-14 450 200 0.830 2.30 160 1,600 2,800 <0.02
Apr-15 450 259 0.966 2.18 178 1,680 2,860 <0.2
Oct-15 403 226 0.899 2.29 175 1,740 2,770 261J
Apr-16 645 491 3.96 8.60 969 4,280 4,580 150
Oct-16 546 511 3.86 J6 12.4 912 4,690 9,320 0.594
MW-52 Apr-14 156 223 1.57 0.204 257 820 2,580 1.19 <0.00500 H
Apr-14 | FD 161 225 1.51 0.186 J 218 821 2,510 1.38 <0.00500 H
Nov-14 190 150 1.50 03J 320 990 2,000 1.90 <0.0018
Apr-15 168 J 158 1.88 0.252 J 267 832 3,740 1.54 <0.00180
Oct-15 196 144 1.76 0.242J 285 998 2,040 3.13 <0.00180
Apr-16 778 160 1.79 1.20J 1,350 995 1,920 1.73 <0.00120
Oct-16 194 144 1.77 0.262 J 278 1,100 2,370 1.04 0.00182 J
MW-64 Apr-16 109 379 1.08 0.754 J 396 39.9 1,510 <0.197
Oct-16 109 356 0.855 0.689 J 361 4.08 J 1,650 0.079 JB
MW-65 | Nov-14 260 470 0.720 0.89J 290 310 1,900 <0.02
Apr-15 147 382 1.21 0.783 J 257 <0.0770 1,410 0.0613 J
Apr-16 155V 394 1.28 0.691J 311V 0.323J 1,750 0.0490 JJ6
Oct-16 157 356 1.48 1.46 287 0.431J 1,380 0.219 B
MW-66 Apr-14 151 209 1.12 0.785 180 <0.200 B 1,170 <0.150 <0.00500 B
Nov-14 140 150 1.20 1.00 160 0.51J 990 <0.02 <0.0018
Apr-15 120 141 1.53 0.858 J 134 0.596 J 948 0.0292 J <0.00180
Oct-15 134 201 1.34 0.742J 163 0.11J 1,090 <0.197 0.00180 J
Apr-16 600 134 1.36 4.83J 740 0.591J 942 0.363 J <0.00120
Oct-16 131 174 1.42 0.770 J 155 0.327 J 1,020 0.048 JB <0.00180
MW-99 | Nov-14 170 180 0.420 3.90 170 140 1,100 <0.02
Apr-15 48.7 33.4 0.328 5.30 23.9 1.3 267 0.789
Oct-15 176 249 0.706 0.955J 215 127 1,390 <0.197
Apr-16 805 208 0.866 6.37 1,100 153 1,410 0.0330 JJ6
Oct-16 137 192 0.656 3.60 168 39.0 1,200 0.035 JB
MW-101 | Apr-14 209 217 0.779 0.504 153 161 1,440 <0.150
Nov-14 280 230 1.00 0.81J 150 340 1,600 <0.02
g Apr-15 188 201 0.708 0.485J 141 188 1,340 <0.2
& Oct-15 188 236 0.993 0.483 J 138 206 1,470 0.23J
& Apr-16 220 239 0.940 0.522J 169 168 1,270 0.197J
g Oct-16 183 229 1.00 0.509 J 112 191 1,400 0.127 B
3 MW-102 | Nov-14 290 220 0.610 0.8J 430 590 2,200 <0.02
Apr-15 94.4 175 0.825 0.419J 357 1.75J 1,470 0.0642 J
Oct-15 193 219 1.13 0.683 J 385 296 1,750 <0.197
Apr-16 127 245 0.901 0.372J 437 235J 1,530 0.339J
Oct-16 176 271 1.28 0.772J 418 217 1,740 0.062 JBJ6
MW-103 | Apr-13 19.2 661 6.88 0.759 1,120 82.2 2,800 <1.00
Apr-14 24.5 1,040 7.45 0.831 1,420 <10.0B 3,820 <0.150
Apr-15 192 7,890 3.44 246J 6,710 19.6 12,500 <0.0200
Apr-16 193 13,700 5.44 3.73J 7,960 2.24J 21,100 0.430 J
MW-104 | Apr-14 232 86.0 2.26 5.06 95.7 690 1,390 <0.150
Apr-14 | FD 235 82.4 224 5.52 91.9 679 1,440 <0.150
Nov-14 230 54.0 2.10 6.00 69.0 710 1,300 <0.02
Nov-14 | FD 230 54.0 1.80 6.30 67.0 800 1,300 <0.02
Apr-15 208 31.4 1.67 4.73 42.7 856 1,070 <0.0200
Apr-15 | FD 207 31.0 2.12 4.63 42.3 679 1,130 0.185
Oct-15 169 21.0 2.01 4.92 38.6 510 912 <0.197
Oct-15 | FD 170 21.6 2.07 4.86 40.3 473 925 <0.197
Apr-16 179V 25.9 2.49 4.96 JJ501 436V 408 819 0.455 JB
Apr-16 | FD 178 25.6 2.51 5.16 44.7 439 809 0.286 JB
Oct-16 165 72.9 1.94 4.77 38.4 322 975 0.064 JB
Oct-16 | FD 164 73.4 1.90 4.78 37.9 323 928 0.082 JB
MW-105 | Nov-14 660 37.0 0.960 7.00 29.0 1,300 2,400 <0.02
Apr-15 111 25.3 0.7J 4.26 17.2 263 530 <0.2
Oct-15 148 13.4 0.330 4.41 12.0 297 664 0.221J
Apr-16 257 42.0 1.48 4.55J 52.6 278 1,300 0.414J
Oct-16 227 12.7 2.06 4.97 20.7 20.6 1,050 0.105 B
MW-106 | Apr-14 400 160 1.00 1.90 195 1,500 3,350 <0.150
Apr-15 197 280 6.81 10.4 162 559 1,400 22.3
Oct-15 373 148 1.76 243 221 1,790 3,420 <0.197
Apr-16 422 185 1.51 4.40J 271 1,380 3,120 <0.197
Oct-16 347 216 1.30 1.37 240 1,410 3,080 0.053 JB
MW-107 | Apr-14 144 261 1.20 0.562 75.2 <0.200 B 1,250 <0.150
Nov-14 230 300 1.70 0.73J 83.0 160 1,200 <0.02
Apr-15 160 J 291 1.54 0.583 J 731 271 1,220 <0.0200
Oct-15 176 297 1.67 0.88J 76.9 102 1,390 <0.197
Apr-16 727 277 1.67 3.22J 381 6.07 1,850 0.376 J
Oct-16 186 271 1.82 0.965 J 80.1 72.4 1,480 0.170 B
MW-109 | Apr-14 92.9 393 1.26 0.634 465 237 1,980 <0.150
Nov-14 280 270 2.40 1.30 490 920 2,500 <0.02
Apr-15 192 J 261 2.04 0.929J 406 931 2,910 <0.39
Oct-15 181 232 1.81 0.862 J 438 950 2,170 <0.197
Apr-16 707 204 1.90 4.01J 2,200 848 2,190 0.384J
Oct-16 153 226 2.06 0.802 J 431 751 2,590 0.036 JB
MW-110 | Apr-14 79.0 924 1.25 0.129J 249 364 1,260 <0.150
Nov-14 100 86.0 1.50 0.14J 270 1,100 1,200 <0.02
Apr-15 107 J 93.8 1.64 0.244J 244 283 1,420 <0.0200
Oct-15 174 136 1.62 0.268 J 294 787 1,680 <0.197
Apr-16 555 99.0 1.53 1.19J 1,380 2,100 1,360 0.765 J
Oct-16 115 97.6 1.50 0.150 J 276 555 1,430 0.062 JB
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Table 4C - Summary of Groundwater Analytical Data - Water Quality Parameters and Cyanide
2016 Annual Groundwater Report
HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Analyte Group: Water Quality Parameters
Analyte: Calcium Chloride Fluoride Potassium Sodium Sulfate TDS Nitrate/Nitrite Cyanide
Units: mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
CGWSL: - 250 1.60 - - 600 1,000 10.0 0.200
CGWSL Source: WQCC Dom WQCC HH WQCC Dom WQCC Dom USEPA MCL USEPA MCL
[Area] Well D | Date TDup
RA-313 | Apr-13 166 14.8 0.699 1.1 16.4 389 824 <1.00
Apr-14 171 17.2 1.01 0.935 450 868 <0.150
> Apr-15 150 19.1 0.914 1.04 17.8 605 808 <0.0200
? Apr-16 175 17.6 0.893 1.02J 17.3 501 881 0.680 J
T RW-4 Apr-15 202 258 0.845 1.67 144 468 1710 J <0.0200
i RW-4R Apr-16 207 351 1.06 2.00J 290 470 1,810 0.346 J
g RW-5R Apr-15 4.82 260 0.965 0.461J 189 0.376 J 565 <0.0200
@ Apr-16 4.61J 262 0.564 0.364 J 203 0.655 J 399 0.495 J
RW-6 Apr-15 168 414 0.628 0.686 J 205 129 1,650 0.0335J
RW-6R Apr-16 191 405 0.747 0.356 J 226 104 1,470 0.485J
MW-114 | Apr-14 611 167 2.07 2.84 152 1,920 3,620 <0.150
Nov-14 620 200 2.20 2.70 130 2,300 3,400 0.360
Apr-15 570J 80.3 1.95 2.29 114 2,140 3,640 0.0752 J
Oct-15 579 111 1.89 2.46 104 2,250 2,990 <0.197
Apr-16 681 88.6 1.87 2.59J 126 1,170 3,710 0.416 J
% Oct-16 569 231 2.03 2.49 89.3 2,100 4,050 4.69
i MW-115 | Apr-14 569 222 1.29 0.645 227 2,470 4,880 <0.150
g Nov-14 690 500 1.50 0.72J 340V 3,000 5,700 <0.02
E Apr-15 546 J 464 2.42 0.425J 385 3,510 6,200 0.0333J
o Oct-15 532 326 2.80 0.578 J 320 3,640 4,640 <0.197
o« Apr-16 2410 153 1.93 J6 2.64J 1,290 2,020 5,390 0.375J
% Oct-16 541 382 2.69 0.395 JB 144 2,750 4,990 0.113 B
[} MW-116 | Apr-14 607 221 1.43 1.39 241 2,160 4,520 2.86
Nov-14 580 240 1.70 1.60 230 2,200 3,700 0.740
Apr-15 534J 131 2.28 3.57 921 1,800 3,300 0.0753 J
Oct-15 644 223 2.80 5.67 145 2,280 3,800 <0.197
Apr-16 719 500 1.33 1.63J 259 3,300 4,580 0.473J
Oct-16 569 196 2.91 4.26 114 2,040 3,500 0.048 JB
MW-49 Apr-14 189 366 0.896 1.60 338 472 2,280 <0.150 <0.00500 B
Nov-14 280 380 1.60 3.30 320 500 2,100 <0.02 <0.0018
Apr-15 197 423 1.18 2.04 309 665 2,340 <0.2 <0.00180
Oct-15 192 381 1.45 2.48 326 621 2,260 <0.197 0.00280 J
Apr-16 203 368 1.38 2.19J 347 584 2,270 0.0580 J <0.00180 J3J6
Oct-16 206 364 1.50 2.45 329 602 1,860 0.179 BJ6 <0.00900
TEL-1 Apr-14 383 228 2.00 1.35 460 1,380 3,080 <0.150
Apr-14 | FD 359 224 1.90 1.30 427 1,370 3,140 <0.150
Nov-14 600 150 3.10 1.90 340 1,900 3,600 <0.02
Apr-15 209 269 2.26 0.962 J 434 1,230 2,480 <0.2
Oct-15 479 195 2.54 1.92 374 2,060 3,390 <0.197
Apr-16 389 113 3.00 1.72J 373 1,510 2,570 0.0380 J
Oct-16 477 51.4 3.39 2.22 155 1,710 3,090 0.0730 JB
TEL-2 Apr-14 158 312 1.22 1.42 378 554 2,340 <0.150
Nov-14 250 300 1.40 1.30 390 580 2,400 <0.02
Apr-15 164 949 0.914 0.945J 372 498 J 2,390 <0.2
Oct-15 188 371 1.18 1.10 404 680 2,460 <0.197
o Apr-16 224 344 1.08 0.954 J 419 825 2,720 0.0460 J
= Oct-16 228 294 1.04 1.14 406 764 2,830 0.0390 JB
TEL-3 Apr-14 573 127 3.06 7.60 143 1,320 2,900 <0.150
Nov-14 710 50.0 3.70 6.60 49.0 1,600 2,900 <0.02
Apr-15 485 829 2.52 6.12 184 1,330 2,750 0.224J
Oct-15 550 66.4 2.95 6.85 74.7 1,520 2,960 <0.197
Apr-16 473 585 2.71 7.31 364 622 2,900 0.042J
Oct-16 427 25.1 3.43 5.27 20.6 1,020 1,850 0.045 JB
TEL-4 Apr-14 332 588 0.429 0.575 565 1,480 4,480 <0.150
Nov-14 380 440 1.90 0.62J 530 1,800 4,200 <0.02
Nov-14 | FD 360 480 1.30 0.62J 520 2,100 4,100 <0.02
Apr-15 301 1,190 0.678 0.455 J 294 947 3,200 <0.2
Apr-15 | FD 289 535 0.690 0.411J 281 1,140 3,300 <0.2
Oct-15 412 347 2.55 0.934J 657 4,000 7,150 0.385J
Oct-15 | FD M7 353 3.14 0.95J 693 4,040 6,590 <0.197
Apr-16 410 524 1.53 0.666 J 509 2,070 4,260 0.0440 J
Apr-16 | FD 408 519 1.53 0.618 J 515 1,980 4,040 0.0400 JJ6
Oct-16 370 336 1.69 0.613 J 465 2,290 5,350 0.0340 JB
Oct-16 | FD 370 347 1.58 0.608 J 454 2,240 5,370 0.0360 JB
MW-8 Oct-13 454 399 231 1.91 410 2,590 4,960 5.33
Apr-14 486 383 1.78 2.05 388 2,710 5,060 5.20
Apr-15 390 321 1.51 1.59 328 2,940 4,210 1.10
Apr-16 377 275 2.02 1.69 J 295 2,380 3,690 0.503 J
MW-16 Apr-13 503 346 2.04 9.42 363 2,000 4,710 <1.00
Apr-14 531 422 2.79 8.99 388 2,170 4,020 0.269 J
Apr-15 666 660 2.32 10.2 545 2,670 4,890 0.461
MW-20 Apr-13 479 347 2.27 <0.400 237 2,730 5,020 1.29
Apr-14 505 457 2.11 0.416 249 2,580 4,900 6.74
Apr-14 | FD 487 440 1.72 0.419 247 2,700 4,840 6.50
Apr-15 510 429 1.51 0.398 J 232 3,490 4,790 5.08
Apr-16 594 515 2.18 0.370 J 274 2,790 4,850 8.09
MW-21 Apr-14 510 537 1.70 0.491 97.1 2,970 5,560 22.6
Nov-14 600 450 2.40 1.90 430 2,900 5,200 17.0
Apr-15 542 481 1.90 1.81J 468 3,210 5,210 17.0
Oct-15 530 550 1.75 2.00 436 3,520 5,190 16.5
a Apr-16 590 516 1.69 231J 440 3,150 5,720 15.0
= Oct-16 543 474 1.74 1.91 429 3,150 4,240 12.0
= MW-25 Apr-13 325 776 1.36 3.70 469 1,320 3,120 <1.00
Apr-14 985 4,440 0.635 6.80 1,220 2,060 11,700 <0.150
Apr-15 896 6,780 1.03 8.34 3,710 5,740 17,000 0.0974 J
Apr-16 647 4,130 1.13 6.61 2,670 4,100 11,800 0.125
MW-26 Apr-13 497 378 1.83 4.86 352 2,580 4,720 <1.00
Apr-14 718 953 2.16 6.01 662 4,330 8,280 0.252J
Apr-15 698 1,130 1.15 5.42 704 5,950 8,660 0.268
Apr-16 725 1,260 1.86 5.75 695 4,520 8,730 0.301
MWwW-27 Apr-13 350 139 1.44 9.67 139 1,320 2,420 <1.00
Apr-14 431 148 0.983 9.89 159 1,600 2,600 0.632J
Apr-15 607 246 0.928 11.2 128 2,320 3,640 0.703
Apr-16 470 234 1.19 9.36 156 3,950 3,150 0.687
MW-46R | Apr-14 592 191 1.61 1.56 165 2,120 4,540 0.394J
Nov-14 650 290 1.90 2.30 170 2,300 3,800 <0.02
Apr-15 599 288 1.24 1.82 152 2,590 3,980 0.169
Apr-16 645 290 1.47 1.26 J 168 2,470 3,980 0.052 JJ6
Oct-16 605 V 339 1.97 1.83 161 2,170 4,010 0.368
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Table 4C - Summary of Groundwater Analytical Data - Water Quality Parameters and Cyanide
2016 Annual Groundwater Report
HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

Analyte Group: Water Quality Parameters
Analyte: Calcium Chloride Fluoride Potassium Sodium Sulfate TDS Nitrate/Nitrite Cyanide
Units: mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
CGWSL: - 250 1.60 - - 600 1,000 10.0 0.200
CGWSL Source: WQCC Dom WQCC HH WQCC Dom WQCC Dom USEPA MCL USEPA MCL
[Area] Well ID ate_Dup _
MW-68 Apr-13 376 426 1.68 5.57 238 1,380 3,240 7.58
Apr-14 375 299 1.79 4.84 207 1,330 2,920 5.10
Apr-15 552 397 1.15 4.65 242 2,610 4,460 4.52
Apr-16 489 263 1.75 5.58 206 1,840 2,980 0.51
MW-71 Oct-13 656 1,080 1.49 3.76 472 2,790 6,250 52.3 <0.0200
Apr-14 558 887 1.39 4.15 399 2,740 6,280 53.6 <0.00500
Apr-15 642 906 1.09 3.59 447 3,150 6,110 50.6 <0.00180
Apr-16 669 907 1.62 3.72J 502 2,890 5,450 45.6 <0.00180
MW-89 Apr-13 456 200 2.48 9.81 150 1,530 2,960 <1.00
a Apr-14 542 248 2.40 10.5 188 2,030 3,360 1.34
= Apr-15 528 324 3.61 13.5 302 2,200 3,720 2.34
= Apr-16 556 399 3.58 12.0 299 1,490 3,640 3.64
NP-1 Apr-14 439 434 1.82 4.95 352 2,560 4,820 11.6
Nov-14
Apr-15 473 436 2.06 3.53J 451 2,930 4,450 8.41
Oct-15
Apr-16 470 391 1.96 3.12J 403 2,620 4,460 0.494 J
Oct-16
NP-2 Apr-13 517 379 1.70 1.63 258 2,660 5,160 1.74
NP6 | Apr-13
Apr-15
UG-1 Apr-13 466 132 0.620 1.62 79.8 1,580 3,090 7.80 <0.0200
Apr-14 474 126 0.580 1.59 79.6 1,720 2,960 10.1 <0.00500
Apr-15 455J 133 0.865 1.1 84.6 1,880 2,920 14.4 <0.00180
Apr-16 512 102 0.926 1.07 J 99.7 1,920 4,050 17.0 0.00432 J
UG-2 Apr-13 331 137 1.16 2.52 123 1,090 2,410 4.44 <0.0200
= Apr-13 | FD 338 136 1.13 2.52 117 1,080 2,400 4.59 <0.0200
% Apr-14 403 971 1.14 1.75 104 1,530 2,660 3.77 <0.00500
jd Apr-15 337J 72.2 1.65 1.73 82.6 1,080 1,170 4.62 <0.00180
(‘-Dl Apr-16 402 86.5 1.75 2.04J 103 1,210 2,240 5.46 0.00511
> UG-3R Apr-13 270 20.9 0.561 1.57 42.0 785 1,590 1.11 <0.0200
Apr-14 422 46.8 0.492 1.65 56.9 1,480 2,340 2.26 <0.00500
Apr-14 | FD 389 46.8 0.496 1.53 53.6 1,500 2,400 2.20 <0.00500
Apr-15 420J 27.5 0.716 2.36 59.1 1,450 1,420 1.03 <0.00180
Apr-16 440 47.7 0.690 1.86 75.8 1,350 2,340 1.73 <0.00180
UG-4 Apr-16 590 49.2 0.668 1.99 J 224 2,480 4,140 0.407 <0.00180
Definitions
X Reported concentration, X, exceeds the CGWSL.
X Analyte detected above the detection limit at a concentration equal to X
<x Analyte not detected at detection limit equal to x.
<x Analyte not detected at detection limit equal to x, but x exceeds the CGWSL.

Abbreviations
CGWSL
CGWSL Source

Dup

mg/L

FD

USEPA MCL

WQCC Dom
WQCC HH

Lab Footnote

B
H
J
J3
J5
J6
o1
\

Blank cell indicates a sample was collected from the well during the indicated sampling event, but the analyte was not analyzed.
No applicable CGWSL

Critical Groundwater Screening Level (see Table 3)

Source for CGWSL value (see Table 3)

Duplicate sample

field duplicate sample

milligrams per liter

United States Environmental Protection Agency Maximum Contaminant Level, "Regional Screening Levels (RSL) for Chemical Contaminants
at Superfund Sites", November 2015

NMED Groundwater standard for domestic exposure taken from 20.6.2.3103.B

NMED Groundwater standard for human health exposure, NMAC 20.6.2.3103.A

Analyte was also detected in the associated method blank.

The reported result is from a sample analyzed outside of Holding Time.

Indicates an estimated value.

The associated batch QC was outside the established quality control range for precision.

The sample matrix interfered with the ability to make any accurate determination; spike value is high.

The sample matrix interfered with the ability to make any accurate determination; spike value is low.

The analyte failed the method required serial dilution test and/or subsequent post-spike criteria. These failures indicate matrix interference.
The sample concentration is too high to evaluate accurate spike recoveries.
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Table 5 - Summary of Production from Recovery Trenches and Wells

2016 Annual Groundwater Report

HollyFrontier Navajo Refining LLC, Artesia Refinery, Artesia, New Mexico

R Volume of Water Recovered " Volume of PSH Recovered "

ecovery

Well Recovery Method (gallons) (gallons)

1st Quarter | 2nd Quarter | 3rd Quarter | 4th Quarter | Total 2016 | 1st Quarter | 2nd Quarter | 3rd Quarter | 4th Quarter | Total 2016

RW-1R Automated Pump 101 16,139 0 0 16,240 0 0 0 0 0
RW-2R Automated Pump 0 110,797 279,973 80,018 470,788 0 223 4,816 4,451 9,490
RW-4R Automated Pump 0 1 0 5 6 0 0 0 1 1
RW-5R Automated Pump 0 2 834 50,896 51,732 0 0 0 0 0
RW-6R Automated Pump 0 13 2 1 16 1 0 0 0 1
RW-7R Automated Pump | 1,318,614 676,672 310,749 87,736 | 2,393,771 0 0 0 0 0
RW-8R Automated Pump 421,215 280,097 152,160 713,259 1,566,731 0 4 0 0 4
RW-12R Automated Pump 0 0 0 0 0 0 0 0 0 0
RW-13R Automated Pump 0 1 113,481 203,602 317,084 0 0 11,251 2,160 13,411
RW-14R Automated Pump 0 0 53 0 53 0 1 0 0 1
RW-15 Automated Pump 2,559 0 0 0 2,559 686 267 0 0 953
RW-19 Automated Pump 0 947 50 1,026 2,023 0 1 106 744 851
RW-20 Automated Pump 128,929 501,875 725,853 636,369 1,993,026 0 442 0 0 442
RW-22 Automated Pump 0 396,782 488,137 269,062 1,153,981 0 0 8,803 1 8,804

TOTAL VOLUME RECOVERED:| 1,871,418 1,983,326 | 2,071,292 | 2,041,974 | 7,968,010 687 938 24,976 7,357 33,958

MVolumes of recovered water and PSH are based on automated system readings, rounded to the nearest gallon

Table 5 - Summary of Production from Recovery Trenches and Wells
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2= CONCENTRATION QUALIFIED AS AN ESTIMATED VALUE.

50 1.500
Feet
1IN=750 FT

'BENZENE CRITICAL GROUNDWATER
'SCREENING LEVEL EXCEEDANCE MAP.
2016 FIRST SEMIANNUAL EVENT

HOLLYFRONTIER NAVAXD REFINING LLC.

e
TRC B2

PHS1229508




Do Py Pl AT S COTRD TS T e Fa e

LEGEND

111+ WELL NOT SAMPLED
- PHASE-SEPARATED HYDROCARBON PRESENT IN WELL (= 0.03 FEET THICK)

(% BENZENE GRITICAL GROUNDWATER SCREENING LEVEL
EXCEEDANCE AREA (CONCENTRATION > 0.005 mgiL)

[ RerineRy BoUNDARY

© MONITORING WELL EXCEEDS SCREENING LEVELS
4 MONITORING WELL
. RRIGATIONWELL
5 RECOVERYWELL
142 BENZENE CONCENTRATION
oo BENZENE NOT DETECTED ABOVE SAMPLE DETECTION LIMIT

NoTES:
1. ALL CONCENTRATIONS ARE IN MILLIGRAMS PER LITER (mlL).
2. 1= CONGENTRATION QUALIFIED AS AN ESTIMATED VALUE.

'BENZENE CRITICAL GROUNDWATER
'SCREENING LEVEL EXCEEDANCE MAP.
2016 SECOND SEMIANNUAL EVENT
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MONITORING WELL EXCEEDS SCREENING LEVELS
MONITORING WELL

IRRIGATION WELL

RECOVERY WELL EXCEEDS SCREENING LEVELS
RECOVERY WELL

NAPHTHALENE CONCENTRATION NoTEs:
NAPHTHALENE NOT i LA
WELLNOT SAMPLED 2= CONGENTRATION QUALIFIED AS AN ESTIMATED VALUE.

PHASE-SEPARATED HYDROGARBON PRESENT IN WELL (2 0.03 FEET THICK)

NAPHTHALENE CRITICAL GROUNDWATER SCREENING

LEVEL EXCEEDANCE AREA (CONCENTRATION > 0,03 mgiL)

REFINERY BOUNDARY

NAPHTHALENE CRITICAL GROUNDWATER
'SCREENING LEVEL EXCEEDANCE MAP.
2016 FIRST SEMIANNUAL EVENT

(FRONTIER NAVAJD REFINING LLC
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4 MONITORING WELL EXCEEDS SCREENING LEVELS
4 MONITORING WELL
. IRRIGATION WELL
= RECOVERYWELL
iz NAPHTHALENE CONCENTRATION

111+ WELL NOT SAMPLED
.1 PHASE-SEPARATED HYDROCARBON PRESENT IN WELL (= 0.03 FEET THICK)

5 EXCEEDANGE AREA (CONCENTRATION > 0,03 mai)
[ Rerneay BounparY

Do P i el AR Sy COTOD TS T e Pt

oo SAMPL

NoTES:

1A e

2. 3= CONGENTRATION QUALIFIED AS AN ESTIMATED VALUE

NAPHTHALENE CRITICAL GROUNDWATER
'SCREENING LEVEL EXCEEDANCE MAP.
2016 SECOND SEMIANNUAL EVENT

HOLLYFRONTIER NAVAXD REFINING LLC.
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% MONITORING WELL EXCEEDS SCREENING LEVELS
4 MONITORING WELL
= IRRIGATION WELL
©  RECOVERY WELL EXCEEDS SCREENING LEVELS
© RECOVERYWELL

MTBE CONCENTRATION
MTBE NOT DETECTED ABOVE SAMPLE DETECTION LIMIT
WELL NOT SAMPLED

 PHASE-SEPARATED HYDROCARBON PRESENT IN WELL (2 0.03 FEET THICK)

WITBE CRITICAL GROUNDWATER SCREENING LEVEL
EXCEEDANCE AREA (CONCENTRATION > 0.143 mgiL)

REFINERY BOUNDARY

NoTES:
1.ALL CONCENTRATIONS ARE IN MILLIGRAMS PER LITER (mglL)
2. 4= CONGENTRATION QUALIFIED AS AN ESTIMATED VALUE.

3. MTBE = METHYL TERT-8UTYL ETHER

50 1.500
Feet
1IN=750 FT

MTBE CRITICAL GROUNDWATER
'SCREENING LEVEL EXCEEDANCE MAP.
2016 FIRST SEMIANNUAL EVENT

(FRONTIER NAVAJD REFINING LLC
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MONITORING WELL EXCEEDS SCREENING LEVELS.
MONITORING WELL

IRRIGATION WELL

RECOVERY WELL

MTBE CONCENTRATION

MTBE NOT DETECTED ABOVE SAMPLE DETECTION LIMIT

1111+ WELL NOT SAMPLED

NoTes:
AL v v

- INWELL (2 0.03 FEET THICK)

(% MTBE CRITICAL GROUNDMATER SCREENNG LEVEL
EXCEEDANCE AREA (CONCENTRATION > 0.143 mgiL)

[ Rerneay BounparY

2= CONGENTRATION QUALIFIED AS AN ESTIMATED VALUE.

3 MTBE = METHYL TERT-8UTYL ETHER

MTBE CRITICAL GROUNDWATER
'SCREENING LEVEL EXCEEDANCE MAP.
2016 SECOND SEMIANNUAL EVENT

HOLLYFRONTIER NAVAXD REFINING LLC.
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MONITORING WELL EXCEEDS SCREENING LEVELS
MONITORING WELL

IRRIGATION WELL EXCEEDS SCREENING LEVELS
IRRIGATION WELL

RECOVERY WELL EXCEEDS SCREENING LEVELS
RECOVERY WELL

s2t0 CHLORIDE CONCENTRATION
< WELLNOT SAMPLED
PHASE-SEPARATED HYDROCARBON PRESENT IN WELL (2 0.03 FEET THICK)

‘CHLORIDE CRITICAL GROUNDWATER SCREENING LEVEL
EXCEEDANCE AREA (CONCENTRATION = 250 mgiL)

[] rernery sounparY

1A m

2. 3= CONGENTRATION QUALIFIED AS AN ESTIMATED VALUE

CHLORIDE CRITICAL GROUNDWATER
'SCREENING LEVEL EXCEEDANCE MAP.
2016 FIRST SEMIANNUAL EVENT

R NAVAJO REFINIG LLE

AUSTI, THTETS2
PHS1229508
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4 MONITORING WELL EXCEEDS SCREENING LEVELS
4 MONITORING WELL
- RRIGATION WELL
©  RECOVERY WELL EXCEEDS SCREENING LEVELS.
& RECOVERYWELL

w00 CHLORIDE CONCENTRATION

1+ WELLNOT SAMPLED

.1 PHASE-SEPARATED HYDROCARBON PRESENT IN WELL (= 0.03 FEET THICK)

3

CHLORIDE CRITICAL GROUNDWATER SCREENING LEVEL
EXCEEDANCE AREA (CONCENTRATION > 250 mgiL)

[ ReFineRY BoUNDARY

NoTE:

1. ALL CONCENTRATIONS ARE IN MILLIGRAMS PER LITER (mL).

e
TRC B2
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2016 SECOND SEMIANNUAL EVENT
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MONITORING WELL EXCEEDS SCREENING LEVELS.
MONITORING WELL.

IRRIGATION WELL

RECOVERY WELL EXCEEDS SCREENING LEVELS
RECOVERY WELL

FLUORIDE CONGENTRATION

.1 PHASE-SEPARATED HYDROCARBON PRESENT IN WELL (= 0.03 FEET THICK)

3

WELLNOT SAMPLED

FLUORIDE CRITICAL GROUNDWATER SCREENING LEVEL
EXCEEDANCE AREA (CONCENTRATION > 1.6 mgiL)

[ Rerneay BounparY

e

T
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'SCREENING LEVEL EXCEEDANCE MAP.
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LEGEND

4 MONITORING WELL EXCEEDS SCREENING LEVELS “ WELLNOT SAMPLED NoTE:
. PHASE-SEPARATED HYDROGARBON PRESENT IN WELL (2 0,03 FEET THICK) v
#  MONITORING WELL o FLUORIDE CRITICAL GROUNDWATER SCREENING LEVEL.
. RRIGATION WELL EXCEEDANCE AREA (CONGENTRATION » 1.6 mg1)
o RECOVERYWELL [ Rerneay BounparY
< FLUORIDE CONCENTRATION

FLUORIDE CRITICAL GROUNDWATER
'SCREENING LEVEL EXCEEDANCE MAP.
2016 SECOND SEMIANNUAL EVENT

HOLLYFRONTIER NAVAXD REFINING LLC.
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<o SULFATE NOT DETECTED ABOVE SAMPLE DETECTION LIMIT

- PHASE SEPARATED HYDROCARBON PRESENT IN WELL (2 0.03 FEET THICK)

SULFATE CRITICAL GROUNDWATER SCREENING LEVEL
E AREA (CONCENTRATION > 600 mg/L)

LEGEND
4 MONITORING WELL
5 IRRIGATION WELL EXCEEDS SCREENING LEVELS o WELLNOT SAUPLED
© IRRIGATION WELL
©  RECOVERY WELL EXCEEDS SCREENING LEVELS.
& RECOVERYWELL

[] Rernery BounparY

NoTES:
1.ALL CONCENTRATIONS ARE IN MILLIGRAMS PER LITER (mglL)
2. 4= CONGENTRATION QUALIFIED AS AN ESTIMATED VALUE.

'SULFATE CRITICAL GROUNDWATER
'SCREENING LEVEL EXCEEDANCE MAP.
2016 FIRST SEMIANNUAL EVENT

NTICR NAVAJO REFINING LLC

AUSTI, THTETS2
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. MONITORING WELL EXCEEDS SCREENINGLEVELS s SULFATE CONCENTRATION
o MoMTORNG WELL o WELLNOT SAMPLED
. PHASE SEPARATED HYDROCARBON PRESENT IN WELL (> 003 FEET THICK)
[RRIGATION WELL C\A) 'SULFATE CRITICAL GRD\}%%WAYER SCREENING I.)EVEL
& RRIGATONWELL
o RecoveRYwEL [ Rernery BoUNDARY

NoTES:
1. ALL CONCENTRATIONS ARE IN MILLIGRAMS PER LITER (ml).
2. 1= CONGENTRATION QUALIFIED AS AN ESTIMATED VALUE.

'SULFATE CRITICAL GROUNDWATER
'SCREENING LEVEL EXCEEDANCE MAP.
2016 SECOND SEMIANNUAL EVENT

HOLLYFRONTIER NAVAXD REFINING LLC.
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o TOTAL Nore:
. woNToRNG ever
+ MONTORNGWELL Lo WELLNOT SAMPLED
& IRRIGATION WELL - INWELL (20,03 FEET THICK)
© RRIGATION WELL o Tom o cRiTcaL
[EXCEEDANCE AREA (CONCENTRATION > 1000 mg/L)

o RECOVERY WELLS EXCEEDS SCREENING LEVELS

[ Rerneay BounparY
o RECOVERYWELL

LEGEND

TOTAL DISSOLVED SOLIDS CRITICAL
GROUNDWATER SCREENING LEVEL
(CEEDANCE MAP
2016 FIRST SEMIANNUAL EVENT

SSEHNTANODR. | FIGURE
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LEGEND

4 MONITORING WELL EXCEEDS SCREENING LEVELS
4 MONITORING WELL

IRRIGATION WELL
@ IRRIGATION WELL EXCEEDS SCREENING LEVELS.

N

RECOVERY WELL

s TOTAL DISSOLVED SOLIDS CONCENTRATION
vt WELLNOT SAMPLED.

- PHASE-SEPARATED HYDROCARBON PRESENT IN WELL (2 0.03 FEET THICK)
TOTAL DISSOLVED SOLIDS CRITICAL GROUNDWATER SCREENING LEVEL
mol

EXCEEDANGE AREA (CONCENTRATION » 1
[ resinesy sounoary

1000

i)

NoTE:
1.ALL CONCENTRATIONS ARE IN MILLIGRAMS PER LITER (moiL).

TOTAL DISSOLVED SOLIDS CRITICAL

GROUNDWATER SCREENING LEVEL
EEDANCE MAP

2016 SECOND SEMIANNUAL EVENT
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“.1 PHASE-SEPARATED HYDROCARBON PRESENT IN WELL (= 0.03 FEET THICK)

<o WELLNOT SAMPLED
+ MONITORING WELL EXCEEDS SCREENING LEVELS.
+  MONITORING WELL
. IRRIGATIONWELL

[ REFINERY BOUNDARY
o RECOVERYWELL

NITRATENITRITE CONGENTRATION

umr

0 BXCEEDANGE AREA (CONGENTRATION > 10 ml)

N
wores:
W
1.ALL CONCENTRATIONS ARE IN MILLIGRAMS PER LITER (mg/L). *
. s
o 0 1500
o
1IN =750 T

NITRATEINITRITE CRITICAL GROUNDWATER
'SCREENING LEVEL EXCEEDANCE MAP.
2016 FIRST SEMIANNUAL EVENT
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4 MONITORING WELL EXCEEDS SCREENING LEVELS
4 MONITORING WELL
IRRIGATION WELL
= RECOVERYWELL
s NITRATEINITRITE CONCENTRATION
s NITRATEINITRITE NOT DETECTED ABOVE SAMPLE DETECTION LIMIT

Do P ol ARV Sy COTRRD TS 20 o Fal e

1+ WELLNOT SAMPLED
-1 PHASE-SEPARATED HYDROCARBON PRESENT IN WELL (= 0.03 FEET THICK)
EVEL

3 CRITICAL
EXCEEDANGE AREA (CONGENTRATION > 10 moi)
[ REFINERY BOUNDARY

NoTES:

2. /= CONCENTRATION QUALIFIED AS AN ESTIMATED VALUE.

NITRATEINITRITE CRITICAL GROUNDWATER
SCREENING LEVEL EXCEEDANCE MAP
2016 SECOND SEMIANNUAL EVENT
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U.S. Department of Commerce Record of Climatological Observations National Centers for Environmental Information

National Oceanic & Atmospheric Administration These data are quality controlled and may not be 151 Patton Avenue
National Environmental Satellite, Data, and Information Service identical to the original observations. Asheville, North Carolina 28801
Elev: 3366 ft. Lat: 32.755° N Lon: 104.384° W Generated on 01/20/2017
Station: ARTESIA 6 S, NM US GHCND:USC00290600 Observation Time Temperature: 0730 Observation Time Precipitation: 0730
Temperature (F) Precipitation Evaporation Soil Temperature (F)
P 24 hrs. endin: at .
r at observatiog o 24 Hour Amounts ending At Obs 4in depth 8 in depth
e time b at observation time Time
N 2 R : 2t e
m e n a r Rain ) Snow, ice[ Wind Amount
i a t y v melted F Snow, ice F pellets, | Moveme | of Bvap. | o Ground
r | ellets | hail, ice nt (in) ) .
n h Max. Min a snow, P S ’ " Cover Max. Min. Cover Max. Min.
a t etc. a h.all a on (mi) (see ™) (see *)
r i (in) g (in) g grqund
y o (in)
n
2016 4 1 71 36 43 0.25 0.0 0.0 0.37 5 58 54
2016 4 2 72 28 30 0.24 0.0 0.0 0.04 5 56 50
2016 4 3 63 30 32 0.00 0.0 0.0 0.20 5 54 50
2016 4 4 79 32 42 0.00 0.0 0.0 0.20 5 54 52
2016 4 5 84 36 37 0.00 0.0 0.0 0.60 5 55 54
2016 4 6 89 37 43 0.00 0.0 0.0 0.40 5 55 54
2016 4 7 75 40 43 0.00 0.0 0.0 0.18 5 57 54
2016 4 8 82 41 54 0.00 0.0 0.0 0.34 5 56 55
2016 4 9 83 41 47 0.00 0.0 0.0 0.23 5 57 55
2016 4 10 84 45 55 0.00 0.0 0.0 0.39 5 59 57
2016 4 11 85 44 50 0.00 0.0 0.0 0.35 5 59 57
2016 4 12 73 41 43 0.00 0.0 0.0 0.33 5 59 57
2016 4 13 73 33 39 0.04 0.0 0.0 0.15 5 56 53
2016 4 14 76 33 46 0.00 0.0 0.0 0.29 5 58 55
2016 4 15 86 33 55 0.00 0.0 0.0 0.42 5 59 57
2016 4 16 88 55 0.00 0.0 0.0
2016 4 17 72 42 43 0.00 0.0 0.0
2016 4 18 70 43 47 0.00 0.0 0.0 0.32
2016 4 19 70 47 55 0.00 0.0 0.0 0.22 5 59 58
2016 4 20 78 40 48 0.00 0.0 0.0 0.33 5 59 58
2016 4 21 86 47 54 0.00 0.0 0.0 0.42 5 60 59
2016 4 22 81 46 47 0.00 0.0 0.0 0.15 5 62 60
2016 4 23 84 47 53 0.00 0.0 0.0 0.56 5 61 61
2016 4 24 89 49 54 0.00 0.0 0.0 0.35 5 62 61
2016 4 25 82 53 56 0.00 0.0 0.0 0.34 5 63 62
2016 4 26 89 56 63 0.00 0.0 0.0 0.64 5 67 63
2016 4 27 78 42 46 0.00 0.0 0.0 0.53 5 62 61
2016 4 28 82 41 45 0.00 0.0 0.0 0.48 5 62 61
2016 4 29 87 45 55 0.00 0.0 0.0 0.36 5 63 61
2016 4 30 79 41 43 0.00 0.0 0.0 0.52 5 62 61
Summary |80 41 0.53 0.0
The "' flags in Preliminary indicate the data have not pi ing and quality and may not be identical to the original observation

Empty, or blank, cells indicate that a data observation was not reported.

*Ground Cover: 1=Grass; 2=Fallow; 3=Bare Ground; 4=Brome grass; 5=Sod; 6=Straw mulch; 7=Grass muck; 8=Bare muck; 0=Unknown

"s" This data value failed one of NCDC's quality control tests.

"T" values in the Precipitation category above indicate a TRACE value was recorded.

"A" values in the Precipitation Flag or the Snow Flag column indicate a i total, since last is being used.

Data value inconsistency may be present due to ing i during the ion process from S| metric units to standard imperial units.
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Groundwater

Hydrologic Monitoring
1654 W. Sam Houston Pkwy. N.
May 5, 2016 Houston, Texas 77043

Phone 713.464.5206
Fax 713.464.5207

Ms. Julie Speer, P.G., EIT
Associate Project Manager

TRC

505 East Huntland Drive, Suite 250
Austin, Texas 78752

Subject: April 2016 (Annual Event) Groundwater Monitoring
Sitewide Gauging, April 26, 2016
Groundwater Sampling, April 26-29, 2016
Navajo Refining Company, Artesia, New Mexico

Dear Ms. Speer:

This document summarizes groundwater monitoring field activities conducted by Hydrologic Monitoring,
LLC (HMI) on behalf of TRC at the Navajo Refining Company, Artesia Refinery, Artesia, New Mexico.

Contents

Field Activities Narrative
Table 1: (Gauging Data, Groundwater Field Parameters, Well Inspections, with Analytical Program)
Groundwater Sampling Forms and Field Instrument Calibration Log
(to follow in multiple emails due to file size, in the order shown on Table 1)
Chain-of-Custody Forms
Groundwater Sampling SOP Memo

Field Activities Narrative

1. HMI conducted the April 2016 (Spring) Event (Annual event, including the A = Annual and the
SA = Semiannual Event designations on the attached scoping table, at the Navajo Refinery,
Artesia, New Mexico. Sitewide gauging was conducted April 26, 2016. Groundwater sampling
(162 wells sampled) was conducted April 26-29, 2016.

2. Groundwater sampling was conducted in accordance with the Site Sampling and Analysis Plan,
EPA guidance, and the attached Memorandum — Low-Flow Groundwater Monitoring Standard

Operating Procedures, Navajo Refining Co. - Artesia, New Mexico. Per regulatory instruction, if

1



measured LNAPL thickness was less than 0.03-feet, in any well scheduled for groundwater
sampling, the LNAPL was removed, and the well was sampled. If LNAPL thickness equaled
0.03-feet or greater, the well was not sampled. Gauging data, groundwater field parameters, and
well inspection information is summarized in Table 1. Samples were shipped Fedex, to ESC Lab
Sciences, Mt. Juliet, TN. The groundwater sampling process is documented on the attached
groundwater sampling forms.

Field QA/QC Sampling (per Refinery Area):

Evaporation Ponds
Duplicates:
Dup-EP-01 at MW-7A
Dup-EP-02 at MW-22A
Dup-EP-03 at MW-3
Equipment Blanks:
EB-EP-01 collected over decontaminated gauging probe following sampling at MW-74
EB-EP-02 collected over decontaminated gauging probe following sampling at MW-124
EB-EP-03 collected over decontaminated gauging probe following sampling at MW-5A
EB-EP-04 collected over decontaminated gauging probe following sampling at MW-79
Trip Blank-EP-01
Trip Blank-EP-02
Trip Blank-EP-03

NCL
Duplicate:
Dup-NCL-01 at NCL-49
Equipment Blank:
EB-NCL-01 collected over decontaminated gauging probe following sampling at NCL-32
Trip Blank-NCL-01

TEL
Duplicate:
Dup-TEL-01 at TEL-4
Equipment Blank:
EB-TEL-01 collected over decontaminated gauging probe following sampling at TEL-3
Trip Blank-TEL-01

TMD
Trip Blank-TMD-01
Limited TMD scope generated no additional field QA/QC samples

REST (“rest” of the site)
Duplicates:
Dup-REST-01 at MW-113
Dup-REST-02 at MW-104
Dup-REST-03 at MW-134
Dup-REST-04 at MW-60
Dup-REST-05 at KWB-12B

Equipment Blanks:
EB-REST-01 collected over decontaminated gauging probe following sampling at MW-113
EB-REST-02 collected over decontaminated gauging probe following sampling at MW-104

2



EB-REST-03 collected over decontaminated gauging probe following sampling at MW-134
EB-REST-04 collected over decontaminated gauging probe following sampling at MW-60
EB-REST-05 collected over decontaminated gauging probe following sampling at KWB-12B

Trip Blank-REST-01

Trip Blank-REST-02

Trip Blank-REST-03

Trip Blank-REST-04

4. Site Notes:
HMI 8-person team completed annual training at the safety training trailers on 4-26-16.
HMI’s DISA backgound check/drug/alcohol requirements were approved by onsite safety-trailer
personnel on 10-19-15, as reported through HASC.
Per Navajo, purgewater is disposed in the pad sump, just inside, and to the left of the Main Gate
entrance. Alternately, North Bundle Pad sump, as before (fenced area of drums, etc.), notifying
FCC control room for entrance.
Sitewide well and gate lock combinations are “2013”, and less often “2002”.
With suggested telephone notification, Fedex pickup from locked shed (35-25-39 combination) is
approx. 16:00 daily, across from Artesia Wool Co.
North side of Hwy 82, east of site, gate with cable and combination lock (8810).
POTW bldg, check-in as needed, to borrow a key or get gate unlocked.
Navajo’s Mr. Robert Combs or Richard Orosco for daily permit(s).
Navajo-well locks continued to be deployed as possible, by HMI in 1H16.
Well surface completion inspections are documented on respective well gauging and sampling
forms, and is summarized in Table 1. Well inspection items of potential concern (i.e., “Issues”)
are highlighted in yellow-color in Table 1. HMI provided sitewide well inspection photographs
on a portable memory stick to TRC on April 7, 2016 (and to Robert Combs, Navajo on April 26,
2016), to serve as a reference of well surface completion-conditions of the monitoring/recovery
well network, and to assist with the understanding of potential inspection issues, and continues to
update Robert’s Excel file of well photos as well surface completions are upgraded.

HMI appreciates the opportunity to assist TRC with this project. If you have any questions or would like
additional information please feel free to call us at 713.464.5206.

Sincerely,
HYDROLOGIC MONITORING
RS TH
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Scott C. Ude’ P.G. The seal appearing on this
document was authorized by
Scott C. Ude, P.G. 353 on May
5, 2016.
Attachments

cc: Bryan Gilbert, P.G., TRC-Austin



Table 1: Gauging Data, Gro

Field Par

s and Well Ir

Navajo Refining Company - Artesia Refinery, Artesia, New Mexico

1s, 1H16

- Location Hydrologic Monitoring-Collected Data (Gauging/Groundwater Field Parameter/Well Inspection) Analytical Suite and Frequency ®

H LB s s .
Well ID "I{:T)IL ol I . . ° ° % g é 88 :’5 H g .

H i E - HESE: i |25, (2|28

2 Iy @ [Depthto | Depthto | LNAPL | Total 2 2 o £ e vd @ :— 2 g 8 §

= c=u c=u LNAPL Water Column Depth E E pH | Temp |Spec. Cond.| D.O. ORP Turb. ) ) % g g g g 8 .E :': E o. g -g g z 43

H S S (ft btoc) | (ft btoc) (ft) (ftbtoc) | 8 3 (S.U) | () [ (umholcm) | (mgh) | (mgh) | (NTU) |Water Clarity| Cap | Casing |WellSecured | Label || § | & [ &[5 |2 | 28 1253|853 2|8
MW-6A | Monitoring | MDB EP 26-Apr| 11:40 | NA | 11.88 | 0.00 | 19.01 [27-Apr| 8:10 | 6.65 [18.4| 5810 | 07 | 207 | 1.6 | Clear | Yes | Yes Yes Yes sAlAlAlA]lA A -lafala
MW-6B | Monitoring | MDB EP 26-Apr| 11:45 | NA | 1179 | 000 | 5223 Biennial sampling (1H17, 1H19, etc.) Yes | Yes Yes Yes SA B|B|B B -|-|B|B]|B
MW-85 Monitoring | MDB EP 26-Apr| 17:30 | 9.44 9.98 0.54 | 20.34 No sampling (LNAPL 0.03' or greater) Yes | Yes Yes Yes | Y| sA [sAd[sa‘|sa’|sa’] sa? - SA?| sA?]sA
MW-86 Monitoring | MDB. EP 26-Apr| 17:50 | 9.30 | 9.34 | 0.04 | 19.21 No sampling (LNAPL 0.03' or greater) Yes | Yes Yes Yes | Y| SA [sAd[sa‘|sa’|sa’] sa” [sa”|sa’[sa’[sa”|sA
MW-120 | Monitoring | MDB 2 EP 26-Apr| 11:50 | NA | 11.67 | 0.00 | 28.00 |27-Apr| 14:20 | 7.43 | 19.3| 16,160 | 0.6 | -48.4 | 64.5 | SICloudy| Yes | Yes Yes Yes SA|sA|salsa|sa| sA - | -|salsa|sa
MW-121 | Monitoring | MDB 3 EP 26-Apr| 11:55 | NA | 1243 | 0.00 | 27.32 |27-Apr| 13:25 | 7.46 | 19.8| 8140 | 05 | 239 | 12.7 | Clear | Yes | Yes Yes Yes SsA[sAa|sa|sa|sa| sA - | -[saf[sa]sa
MW-84 | Monitoring | MDB 4 EP 26-Apr| 12:00 | NA | 881 | 0.00 | 20.56 |27-Apr| 16:55 | 7.19 [ 20.5| 11,400 | 06 | 61.5 | 7.6 | Clear | Yes | Yes Yes Yes SA|sA|salsa|sAa| sa - | - Isalsalsa
MW-122 | Monitoring | MDB 5 EP 26-Apr| 12:05| NA | 1013 | 0.00 | 2331 [27-Apr| 12:35 [ 7.34 [ 19.1] 9,730 | 05 | 331 | 48 | Clear | Yes | Yes Yes Yes SA|sA|salsAa|sa| sA - | -|salsa|sa
MW-81 Monitoring | MDB 6 EP 26-Apr| 1325 | NA | 1046 | 0.00 | 18.63 |27-Apr| 15110 | 7.42 | 19.5| 8950 | 2.6 | 714 | 55 | Clear | Yes | Yes Yes Yes sAlAlAlA]lA A Sl -lAalala
MW-80 | Monitoring | MDB 7 EP 26-Apr| 13:35 | NA | 865 | 0.00 | 19.69 |27-Apr| 16:00 | 7.43 | 17.9| 9260 | 15 | 88.8 | 121 | Clear | Yes | Yes Yes Yes sAlAlAlA]lA A S l-lAalala
MW-79 | Monitoring | MDB 8 EP 26-Apr| 1345 | NA | 9.68 | 0.00 | 19.25 | 26-Apr| 16:45 | 7.54 [17.8| 6,640 | 06 | 86.7 | 99 | Clear | Yes | Yes Yes Yes SA|sA|salsa|sAa| sa - | - Isalsalsa
MW-82 | Monitoring | MDB 9 EP 26-Apr| 1355 | NA | 910 | 0.00 | 20.00 |27-Apr| 17:50 | 7.41 | 20.1| 8650 | 0.6 | 904 | 44 | Clear | Yes | Yes Yes Yes sAlA|AlA]A A S l-lAalala
MW-74 | Monitoring | MDB | 10 EP 26-Apr| 14:10 | NA | 864 | 0.00 | 20.19 [26-Apr| 1545 | 7.19 | 19.0| 6350 | 06 | 522 | 4.9 | Clear | Yes | Yes Yes Yes SA|sA|salsa|sa| sA - -|salsa|sa
MW-73 | Monitoring | MDB [ 11 EP 26-Apr| 1425 | NA | 920 | 0.00 | 19.60 |26-Apr| 14:50 | 6.94 | 16.9| 6,280 | 1.2 | -45.4 | 56.4 | SICloudy| Yes | Yes Yes Yes salAlAalAa]lnA A -l -lAalala
MW-2A | Monitoring | MDB | 12 EP 26-Apr| 12:10 | NA | 1062 | 0.00 | 17.31 | 27-Apr| 11:35 | 6.94 [ 18.6] 37,200 | 06 | -186 | 29 | Clear | Yes | Yes Yes Yes SA|sA|salsa|sAa| sAa - | - Isalsa]sa
MW-2B | Monitoring | MDB EP 26-Apr| 12:15| NA | 1035 | 0.00 | 52.00 Not in sampling program Yes | Yes Yes Yes SA |Not in sampling program
MW-72 | Monitoring | MDB | 13 EP 26-Apr| 1220 | NA | 7.09 | 0.00 | 13.92 |27-Apr| 10:45 | 7.18 | 17.6| 13,620 | 05 | -17.2 | 187 | Clear | Yes | Yes Yes Yes sAlA|AlA]A A S l-lAalala
ocp-6 Monitoring | MDB | 14 EP 26-Apr| 12:35 | NA | 1078 | 0.00 | 26.91 |27-Apr| 9:55 | 7.18 | 18.8| 13,800 | 0.6 | 134 | 45 | Clear | Yes |Closure| PadIssue | Yes SA|sA|salsa|sa| sa - | -[saf[sa]sa
OCD-7AR | Monitoring | MDB | 15 EP 26-Apr| 12:40 | NA | 967 | 000 | 21.29 |27-Apr| 9:00 | 7.03 | 19.9| 13,080 | 06 | 322 | 17.9 | Clear | Yes | Yes Yes Yes SA[sA|sa|sa|sa| sA - | - |salsa]sa
OCD-7B__ | Monitoring | MDB EP 26-Apr| 1245 | NA | 944 | 000 | 56.81 Biennial sampling (1H17, 1H19, etc.) Yes | Yes Yes Yes saAlB|B|B|B B -|-|lBlB|B
0CD-7C | Monitoring | MDB EP 26-Apr| 1250 | NA | 875 | 0.00 | 71.95 Not in sampling program Yes | Yes Yes Yes SA |Not in sampling program
MW-76 | Monitoring | sCD 16 EP 26-Apr| 11:55 | NA | 1039 | 0.00 | 20.33 |27-Apr| 16:40 | 7.01 [21.2| 6630 | 1.3 | -82.9 | 49 | Clear | Yes | Yes Yes Yes SA|sA|salsAa|sa| sa - | -[saf[sa]sa
MW-77 | Monitoring | SCD 17 EP 26-Apr| 1205 | NA | 862 | 000 | 2052 |27-Apr| 14:30 | 6.92 | 206| 8040 | 3.0 | -83.9 | 54 | Clear | Yes | Yes Yes Yes SA|[sA|sa|sa|sa| sA - | -|saf[sa]sa
MW-78 | Monitoring | SCD 18 EP 26-Apr| 1210 | NA | 868 | 0.00 | 19.57 |27-Apr| 17:30 | 7.06 | 19.6| 4,600 | 1.3 | 69.2 | 19.1 | Clear | Yes | Yes Yes Yes sSAlA|AlA]A A S l-lalala
MW-75 | Monitoring | scD 19 EP 26-Apr| 12:15| NA | 8.81 | 0.00 | 2368 |27-Apr| 17:10 | 7.19 | 18.8| 8090 | 0.8 | -87.1| 27 | Clear | Yes | Yes Yes Yes SA|sA|sa|sAa|sa| sA - | -|salsa|sa
MW-83 | Monitoring [ scD | 20 EP 26-Apr| 1220 | NA | 867 | 0.00 | 19.91 |27-Apr| 13:10 [ 7.10 | 20.3| 5370 | 1.0 | 927 | 82 | Clear | Yes | Yes Yes Yes SA|sA|salsa|sa| sa - | -[saf[sa]sa
MW-3 Monitoring | scD | 21 EP 26-Apr| 1225 | NA | 873 | 000 | 2018 |27-Apr| 15:25 | 7.44 | 204| 7,160 | 12 | 315 | 96 | Clear | Yes | Yes Issue | Yes SA|[sAa|sa|sa|sa| sa - | - |salsa]sa
MW-88 | Monitoring | sCD | 22 Ep 26-Apr| 12:45 | NA | 806 | 0.00 | 20.28 |27-Apr| 8:10 | 7.01 [16.8| 7,300 | 1.4 | 70.5 | 59 | Clear | Yes | Yes |Holeinpad| Yes SA|sA|salsa|sa| sa S l-lAalala
MW-22A | Monitoring | scD | 23 EP 26-Apr| 1255 | NA | 7.38 | 0.00 | 2265 |27-Apr| 9:00 | 7.13 [18.1] 8050 | 14 | -57.1| 257 | Clear | Yes | Yes Yes Yes SA|sA|sAalsAa|sa| sA - | -|salsa|sa
MW-22B | Monitoring | scD EP 26-Apr| 13:00 | NA | 7.26 | 0.00 | 54.66 Biennial sampling (1H17, 1H19, etc.) Yes | Yes Yes Yes salB|B|B|B B -|-lslB]|8B
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- Location Hydrologic Monitoring-Collected Data (Gauging/Groundwater Field Parameter/Well Inspection) Analytical Suite and Frequency ©
% A g 2 5 |5 g
Well ID "I{:T)IL ol I . . ° ° % g é 88 :’5 H g .

H i E - HESE: i |25, (2|28

2 Iy @ [Depthto | Depthto | LNAPL | Total 2 2 o £ e vd @ :— 2 g 8 §

] 3 S | LNAPL | Water | Column | Dopth £ E pH [ Temp |Spec. Cond.| D.O. [ ORP | Turb. ) ) zizl2|elelg| g ‘:'; £S|5 |2 |82

£ 8 & | ttbroo) | rebtoc) | ) | (reproc) | & S | (50| (© [ (umnhofem) | (mgn) | (mgn) | (NTU) |Water Clarity| Cap | Casing [WellSecured | Label (@] § | 3 | & (& [ | 28 |25/ 3|8 (2 2l8
MW-10 Monitoring | SCD 24 EP 26-Apr| 13:15 NA 4.81 0.00 18.45 | 27-Apr| 10:20 | 7.03 | 20.0| 6,550 0.8 104 | 64 Clear Yes | Yes |Cracked pad| Yes SA|SA|SA|SA|SA SA - |SA[ SA|SA
MW-123 Monitoring [ SCD 25 EP 26-Apr| 13:30 NA 5.16 0.00 25.71 | 27-Apr| 11:15 | 7.08 | 20.4 | 7,390 0.8 309 | 81 Clear Yes | Yes Yes Yes SA|SA|SA|SA|SA SA - - |SA[ SA | SA
MW-4A Monitoring | SCD 26 EP 26-Apr| 13:40 NA 11.29 0.00 |>12.06 [ 27-Apr| 12:15 | 7.45 | 19.7| 6,390 14 |-1791| 84 Clear Yes | Issue Issue Yes SA|[SA| SA| SA|SA SA - SA| SA | SA
MW-4B Monitoring | SCD EP 26-Apr| 13:40 NA 10.54 0.00 72.37 Biennial sampling (1H17, 1H19, etc.) Yes | Yes Yes Yes SA| B B B B B - - B B B
MW-5A Monitoring [ SCD 27 EP 26-Apr| 13:50 NA 7.96 0.00 20.05 | 26-Apr| 17:50 | 7.26 | 19.3| 14,540 | 16 | -101.3| 9.2 Clear Yes | Yes Yes Yes SA|SA|SA|SA|SA SA - - | SA| SA|SA
MW-5B Monitoring [ SCD EP 26-Apr| 13:30 NA 8.06 0.00 53.41 Biennial sampling (1H17, 1H19, etc.) Yes | Yes Yes Yes SA| B B B B B - - B B B
MW-5C Monitoring | SCD EP 26-Apr| 13:35 NA 8.25 0.00 71.60 Biennial sampling (1H17, 1H19, etc.) Yes Yes Yes Yes SA| B B B B B - - B B B
MW-7A Monitoring | SCD 28 EP 26-Apr| 13:55 NA 7.34 0.00 17.25 | 26-Apr 7411189 9,810 | 1.1 | -54.9 | 81.1 Clear Yes Yes Issue Yes SA SA|SA|SA|SA SA - - | SA| SA|SA
MW-7B Monitoring [ SCD EP 26-Apr| 14:05 NA 8.59 0.00 52.55 Biennial sampling (1H17, 1H19, etc.) Yes | Yes Yes Yes SA| B B B B B - - B B B
[OCD-8A Monitoring [ SCD 29 EP 26-Apr| 15:10 NA 8.37 0.00 20.74 | 26-Apr| 15:35 | 7.02 | 19.5| 13,930 | 14 | -852 | 6.3 Clear Yes | Yes Yes Yes SA|SA|SA|SA|SA SA SA[SA|SA| SA | SA
[OCD-8B Monitoring | SCD EP 26-Apr| 14:20 NA 8.53 0.00 56.63 Biennial sampling (1H17, 1H19, etc.) Yes Yes Yes Yes SA| B B B B B - - B B B
KWB-P4 Monitoring | BRH REST 26-Apr | 14:50 NA 3.98 0.00 30.26 Biennial sampling (1H17, 1H19, etc.) Yes Yes Yes Yes B B B - B - - - - - -
MW-25 Monitoring | BRH 30 TMD 26-Apr| 11:55 NA 10.60 0.00 28.18 | 27-Apr| 14:30 | 7.07 | 20.8| 16,890 0.7 18.3 | 21 Clear Yes | Yes Yes SA|A] A - A A - - A A A
NP-8 Monitoring | BRH TMD 26-Apr | 11:59 NA 12.37 0.00 15.20 Not in sampling program Issue | Issue Yes Yes SA [Not in samp prgm; gauged to top of protective steel casing |
MW-1R Monitoring | BRH 31 EP 26-Apr| 12:05 NA 10.68 0.00 20.63 |27-Apr| 15:20 | 7.16 | 18.5| 13,790 06 [-1227] 51.0 Clear Yes | Issue Yes Yes SA| A | A - A A - - A A A
MW-15 Monitoring | BRH 32 EP 26-Apr | 12:18 NA 11.57 0.00 21.70 [ 27-Apr| 13:00 | 7.20 | 19.5| 6,130 0.6 62.7 1.8 Clear Yes Yes Yes Yes SA| A A A A A - - A A A
[OCD-1R Monitoring | BRH 33 EP 26-Apr| 12:30 NA 12.27 0.00 23.90 |27-Apr| 800 | 7.21 | 17.0| 13,030 0.9 334 1.9 Clear Yes | Issue Issue Yes SA|SA|SA| SA|SA SA - - | SA| SA|SA
[OCD-2A Monitoring | BRH 34 EP 26-Apr| 12:40 NA 12.28 0.00 27.58 | 27-Apr| 8:50 | 7.23 | 17.4| 10,570 06 | -906 | 7.2 Clear Yes | Yes Yes Yes SA|SA|SA|SA|SA SA - - A A A
[OCD-2B Monitoring | BRH EP 26-Apr | 12:43 NA 1.1 0.00 50.39 Not in sampling program Yes Yes Yes Yes SA |Not in sampling progra
[OCD-3 Monitoring | BRH 35 EP 26-Apr | 12:50 NA 12.78 0.00 2548 [27-Apr| 940 | 715 |18.7( 8,210 1.1 50.8 6.9 Clear Yes Yes |Pad destryd| Yes SA| SA|SA| SA|SA SA - - A A A
[OCD-4 Monitoring | BRH 36 EP 26-Apr| 12:55 NA 12.03 0.00 25.44 | 27-Apr| 10:30 | 7.05 | 18.4| 19,560 04 | 296 [ 13.2 Clear Yes | Yes Yes SA| SA|SA| SA|SA SA - - A A A
MW-11A Monitoring | BRH 37 EP 26-Apr| 13:05 NA 9.49 0.00 22.00 | 27-Apr| 12:00 | 6.96 | 19.2| 31,200 0.4 382 | 32 Clear Yes | Yes Yes Yes SA| A AlA A A - - |SA[ SA|SA
MW-11B Monitoring | BRH EP 26-Apr| 13:08 NA 9.45 0.00 47.30 Biennial sampling (1H17, 1H19, etc.) Yes | Yes Yes Yes SA| B B B B B - - B B B
[OCD-5 Monitoring | BRH 38 EP 26-Apr | 13:00 NA 10.19 0.00 2542 | 27-Apr| 11:15 | 7.26 | 18.9| 16,580 06 [ -20.7 | 47.3 Clear Yes Yes Yes Yes SA| SA|SA| SA|SA SA - - |SA| SA|SA
MW-87 Monitoring | BRH 39 EP 26-Apr| 15:02 NA 8.27 0.00 20.39 |27-Apr| 16:15 | 7.35 | 19.1| 17,830 08 |-152.1| 25 Clear Yes | Yes Yes Yes SA| SA|SA| SA|SA SA - - A A A
MW-18A Monitoring | BRH 40 EP 26-Apr| 15:15 NA 10.03 0.00 22.59 |26-Apr| 1540 | 7.25 | 19.5| 26,700 08 | -104 | 12 Clear Yes | Yes Yes Yes SA|SA|SA| - |SA SA SA|SA|SA]| SA [SA
MW-18B Monitoring | BRH EP 26-Apr| 15:08 NA 10.01 0.00 50.60 Biennial sampling (1H17, 1H19, etc.) Yes | Yes Yes Yes SA| B B B B B - - B B B
MW-18T | Monitoring | BRH EP 26-Apr| 15:10 | NA 9.80 | 0.00 | 50.40 Not in sampling program Issue | Issue Issue Yes SA [Notin samp prgm; gauged to highest pt of shattered PVC
MW-70 Monitoring | BRH 41 EP 26-Apr| 16:15 NA 7.71 0.00 22.05 | 26-Apr| 16:40 | 7.15 | 19.4| 7,870 05 |-116.3[ 21.3 Clear Yes | Yes Yes Yes SA| SA|SA| SA|SA SA - - A A A
MW-124 Monitoring | BRH 42 EP 26-Apr| 17:00 NA 8.25 0.00 22.02 | 26-Apr| 17:25 | 7.06 | 18.2| 13,020 05 | -714 | 143 Clear Yes | Yes Yes Yes SA|SA|SA|SA|SA SA - - [ SA| SA|SA

208
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Navajo Refining Company - Artesia Refinery, Artesia, New Mexico

- Location Hydrologic Monitoring-Collected Data (Gauging/Groundwater Field Parameter/Well Inspection) Analytical Suite and Frequency ©
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%. = g 2 5 : @
wao |y |5 ol . | e HERR 83 25| |35
H E|E - AN i |25, (2|28
2 Iy @ [Depthto | Depthto | LNAPL | Total 2 2 o £ e vd @ :— 2 g 8 §
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MW-13 Monitoring | BRH EP 26-Apr | 14:18 NA 12.11 0.00 21.10 Not in sampling program Yes Yes Yes Yes SA [No sampling due to location N. of river
MW-69 Monitoring | BRH EP 26-Apr| 14:10 | NA | 11.39 | 0.00 | 2251 Not in sampling program Yes | Yes Yes Yes SA [No sampling due to location N. of river|
MwW-12 Monitoring | BRH EP 26-Apr| 14:05 | NA | 1066 | 000 | 17.93 Not in sampling program Yes | Yes Yes Yes SA |No sampling due to location N. of river|
MW-24 Monitoring | BRH EP 26-Apr| 13:40 [ NA | 12.28 | 0.00 | 23.51 Not in sampling program Yes | Yes Issue Yes SA [No sampling due to location E. of river
MW-14 Monitoring | BRH EP 26-Apr| 13:48 | NA | 11.71 | 0.00 |[>11.93 Not in sampling program Yes | Issue Yes Yes SA [No sampling due to location N. of river|
BTB - - - - - - - - -
RW-12R | Recovery* | BT8 43 REST | 26-Apr| 1546 | NA | 23.38 | 0.00 | NM |28-Apr| 17:50 | 970 | 214| 3598 | 0.3 |-291.3| 9.8 | Clear | Yes | Yes Yes Yes |Y[sA[A| A’ - [A A? - At Aat]A
MW-113 | Monitoring | BTB 4“4 REST [ 26-Apr| 16:00 | NA | 23.20 | 0.00 | 37.80 | 28-Apr| 16:40 | 6.44 [22.0| 3049 | 07 | 7.3 | 8.1 Clear | Yes | Yes Yes Yes SA[SA|SA|sA|sA| sA - | - |salsa|sA
KWB-8 Monitoring | BTB REST [ 26-Apr| 16:04 | 21.36 | 2247 | 1.11 | 35.80 No sampling (LNAPL 0.03' or greater) Yes | Yes Yes Yes [ Y| SA|sAYsA’| - [sA’| sa? |sA[sA‘[sA’|sA[sA
RW-22 Recovery ? | BTB REST 26-Apr| 16:12 | 21.60 | 21.63 0.03 NM No sampling (LNAPL 0.03' or greater) Yes Yes Yes Yes |Y[sAa|AY| A - | A A¢ - At Ad] Al
RW-20A | Recovery | BTB REST [ 26-Apr| 14:53 | 19.68 | 20.08 | 0.40 NM No sampling (LNAPL 0.03' or greater) NA [ Yes Yes Yes |Y|SA|A‘|A - A Al - - At AT A
RW-20B | Recovery* | BTB REST | 26-Apr| 14:56 | 19.69 | 20.04 | 035 | NM No sampling (LNAPL 0.03' or greater) NA | Yes Yes Yes |Y[sSA[A’|A°] - [A A¢ Sl lA At A
BTB - - - - - - - - -
RW-13R | Recovery® | BT8 45 | REST I 26-Apr| 15:04 | NA I 21.62 I 0.00 NM | 27-Apr| 9:50 | 7.73 I 225 I 2,511 | 28 [-1288| 37 | Clear | Yes | Yes Yes Yes |Y[sA[A‘| A" - [A A° - At At Al
BTB - - - - - - - - -
RW-14R | Recovery® | BTB REST [ 26-Apr| 15:14 | 17.98 | 18.12 | 0.14 NM No sampling (LNAPL 0.03' or greater) Yes | Yes Yes Yes |Y|SA[A‘[AY] - | A Al S - AT At A
MW-133 | Monitoring | BTB REST [ 26-Apr| 15:20 | 16.75 | 17.06 | 0.31 | 37.66 No sampling (LNAPL 0.03' o greater) Yes | Yes Yes Yes | Y| SA [SA¢sa‘|sa‘lsa’l sa® | - | - |sa‘[sa”|sA
MW-134 | Monitoring | BT8 46 REST | 26-Apr| 15:28 | NA | 14.32 | 0.00 | 32.93 |27-Apr| 18:20 | 6.39 | 18.6| 5648 | 1.0 | 80.7 | 11.7 | Clear | Yes | Yes Yes Yes SA|sA|salsa|sa| sa - | -|salsalsa
RA-4798 | Irrigation | BT8 47 REST | 27-Apr| 8:50 |Notin gauging program 27-Apr| 8:50 | 7.04 |189| 3042 | 16 | 92 | 12 | Clear | NA | NA Yes Yes NA|SA| - | - |sA| - - | - |salsalsa
RA-4196 | Irigation | BTB 48 REST | 27-Apr| 8:35 |Notin gauging program 27-Apr| 8:35 | 694 |229| 2573 | 1.8 [-887| 1.7 | Clear | NA [ NA Yes Yes NA[SA| - | - |sAa|l - - | - |salsa|sa
RA-1227 | Imigation | BTB REST NA NA _|Removed from program by Navajo, 4-14-15 Removed from program by Navajo, 4-14-15 NA[ A - - A - - S A A A
RA-3156 | Irrigation | BT8 49 REST | 28-Apr| 12:00 |Not in gauging program 28-Apr| 12:00 | 7.02 | 202| 4691 | 29 | -632| 103 | Clear | NA [ NA NA Yes NA[A| -] -|A - S I N S
RA-313 Irrigation | BT8 50 REST | 27-Apr| 14:00 |Not in gauging program 27-Apr| 14:00 | 6.71 | 226| 1249 | 21 [ 297 | 1.0 | Clear | NA | NA NA Yes NA| AL -|-]~A - S l-lAalala
KWB-7 Monitoring | BTB 51 REST [ 26-Apr| 13:45 | 20.84 | 20.85 | 0.01 | 34.83 | 27-Apr| 14:50 | 6.80 [ 20.0| 3540 | 05 | -782| 64 | Clear | Yes | Yes Yes Yes SA[SA[SA| - |sA| sA |sa|sa|salsA|sA
MW-135 | Monitoring | BT8 52 REST [ 26-Apr| 13:51 | NA | 27.34 | 0.00 | 65.55 | 29-Apr| 11:25 | 6.52 | 18.3| 6,783 | 2.1 | 139.1| 299 | Clear | Yes | Yes Yes Yes SA[SA|sSA|sA|sA| sA - | - |safsA|sA
MW-20 Monitoring | BTB 53 TMD [ 26-Apr| 13117 | NA | 1073 | 0.00 | 26.66 | 28-Apr| 11:35 | 6.83 [21.4| 5657 | 1.6 |1036| 1.0 | Clear | Yes | Yes Yes Yes salAlAal-|nA A - l-lAalala
NP-3 Monitoring | BTB TMD 26-Apr | 13:20 NA 12.28 0.00 21.59 Not in sampling program Yes Yes Yes Yes SA |Not in sampling program
NP-4 Monitoring | BTB TMD | 26-Apr| 13:25 | NA | 18.34 | 0.00 | 36.98 Not in sampling program Yes | Yes Yes Yes SA |Not in sampling program
NP-2 Monitoring | BTB TMD [ 26-Apr| 13:30 | NA | 13.34 | 0.00 | 21.49 Not in sampling program Yes | Yes Yes Yes SA [Not in sampling program
NP-1 Monitoring | BTB 54 TMD [ 26-Apr| 13:34 | NA | 1153 | 0.00 | 21.88 | 28-Apr| 10:45 | 6.73 [185| 5428 | 1.3 | 1174| 13 | Clear | Yes | Yes Yes Yes SA[sA| - | - |sA | - S B I S
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Table 1: Gauging Data, Ground Field Par s and Well Ir tions, 1H16

- Location Hydrologic Monitoring-Collected Data (Gauging/Groundwater Field Parameter/Well Inspection) Analytical Suite and Frequency ©
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£ 8 & | ttbroo) | rebtoc) | ) | (reproc) | & S | (50| (© [ (umhofem) | (mgn) | (mgn) | (NTU) |Water Clarity| Cap | Casing [WellSecured | Label (@] § | 3 | & (& [ | 28 |25/ 3|8 (2 2l8
NP-6 Monitoring | BTB. TMD 26-Apr| 13:40 NA 8.72 0.00 19.98 Biennial sampling (1H17, 1H19, etc.) Yes | Yes Yes Yes SA| B B - - - -
MW-8 Monitoring | BTB. 55 TMD 26-Apr| 12:56 NA 8.43 0.00 20.12 | 28-Apr| 13:05 | 6.94 | 20.3| 3,989 0.7 723 | 44 Clear Yes | Yes Yes Yes SA|AJALA A A - - A A A
MW-21 Monitoring | BTB 56 TMD 26-Apr| 13:00 NA 9.93 0.00 25.12 | 28-Apr| 1545 | 6.76 | 20.5| 6,211 15 91.7 1.5 Clear Yes Yes Yes Yes SA|SA|SA[SA]| SA SA - - |SA| SA|SA
MW-9 Monitoring | BT T™MD [ 26-Apr| 13:04 | NA | 942 | 000 [ 20.19 Not in sampling program Yes | Yes |Cracked pad| Yes SA [Not in sampling program
MW-71 Monitoring | BTB. 57 TMD 26-Apr| 13:09 NA 10.77 0.00 21.87 | 28-Apr| 9:00 | 6.51 | 186| 6,938 23 | 1191 39 Clear Yes | Yes Yes Yes SA|A|A - A A A Al A A A
MW-68 Monitoring | BTB. 58 TMD 26-Apr| 13:18 NA 16.14 0.00 26.52 | 28-Apr| 9:50 | 6.63 | 20.8| 4,084 09 | 993 | 65 Clear Yes | Yes Yes Yes SA|A A - A A - - A A A
MW-27 Monitoring | BTB. 59 TMD 26-Apr| 13:56 NA 16.23 0.00 30.28 | 27-Apr| 17:30 | 6.63 | 20.0| 3,676 07 | 637 | 69 Clear Yes | Yes Yes Yes SA| A | A - A A - - A A A
MW-89 Monitoring | BTB 60 TMD 26-Apr| 14:00 NA 10.40 0.00 20.28 | 27-Apr| 16:40 | 6.59 | 184 | 4.419 1.0 373 | 36 Clear Yes | Yes Yes Yes SA| A A - A A - - A
MW-16 Monitoring | BTB. TMD 26-Apr| 14:04 NA 8.24 0.00 21.23 Removed from sampling program by Navajo, 4-14-15 Yes | Yes Yes Yes SA|A]A - A A - - A A A
MW-26 Monitoring | BTB. 61 TMD 26-Apr| 14:08 NA 9.35 0.00 27.58 | 27-Apr| 15:50 | 6.94 | 18.6 | 9,084 05 | 695 | 42 Clear Yes | Yes Yes Yes SA|A | A - A A - - A A
KWB-11A | Monitoring | BTB 62 REST 26-Apr| 14:15 NA 21.17 0.00 4227 | 27-Apr| 10:55 | 6.21 | 20.0 | 7,696 0.6 56.2 1.9 Clear Yes Yes Yes Yes SA|SA|SA[SA| SA SA SA[SA|SA| SA|SA
KWB-11B | Monitoring | BTB 63 REST 26-Apr | 14:18 NA 21.81 0.00 72.49 | 27-Apr| 11:40 | 6.13 [ 20.2]| 2,985 1.1 52.6 1.9 Clear Yes Yes Yes Yes SA| SA|SA| SA|SA SA SA[SA|SA| SA|SA
KWB-3AR | Monitoring | BTB REST NM NM NM NM Removed from program by Navajo (farmer Jack Joy, 575-365-6042) SA|SA|SA| - |SA SA SA | SA|SA| SA | SA
MW-117 Monitoring | GDS 64 REST 26-Apr| 15:44 NA 9.25 0.00 27.22 | 26-Apr| 18:15 | 6.80 | 16.4 | 3,440 1.6 | 181.6 | 120.0[ Cloudy | Yes | Yes Yes Yes SA|SA|SA|SA|SA SA - - [ SA| SA|SA
MW-118 Monitoring | GDS 65 REST 26-Apr| 15:48 NA 10.40 0.00 28.29 [26-Apr| 17:20 | 6.76 | 17.4| 3,940 3.8 [184.1| 38.9 | SICloudy | Yes Yes Yes Yes SA|SA|SA[SA]| SA SA - - [SA| SA|SA
NP-9 Monitoring | GDS T™MD | 26-Apr| 1552 | NA | 871 | 000 | 25.89 Not in sampling program Yes | Issue Issue Yes SA [Not in sampling program
MW-119 Monitoring | GDS 66 REST 26-Apr| 16:05 NA 9.91 0.00 28.11 | 26-Apr| 16:30 | 7.05 | 15.1 3,490 14 | 1803 | 5.7 Clear Yes | Yes Yes Yes SA|SA|SA| SA|SA SA - - | SA| SA|SA
NP-5 Monitoring | GDS REST 26-Apr| 15:18 NA 12.00 0.00 25.06 Biennial sampling (1H17, 1H19, etc.) Yes | Yes Yes Yes SA| B B - B B - - B B B
MW-136 Monitoring | GDS 67 REST 26-Apr| 15:29 NA 10.90 0.00 27.92 | 28-Apr| 15:20 | 6.79 | 20.8| 4,270 12 | 401 | 750 [ Cloudy | Yes | Yes Yes Yes SA|SA|SA[SA]| SA SA SA[SA|SA| SA|SA
MW-126A | Monitoring | GDS 68 REST 26-Apr | 12:36 NA 13.71 0.00 37.51 | 27-Apr| 18:15 | 6.88 | 18.4| 3,040 09 [-136.3| 84 Clear Yes Yes Yes Yes SA| SA|SA| SA|SA SA - - |SA| SA|SA
MW-126B | Monitoring | GDS 69 REST 26-Apr| 12:39 NA 13.66 0.00 51.45 | 28-Apr| 10:20 | 6.66 | 19.2| 4,140 0.7 8.9 19.1 Clear Yes | Yes Yes Yes SA| SA|SA| SA|SA SA - - | SA| SA|SA
MW-127 Monitoring | GDS 70 REST 26-Apr| 12:30 NA 17.84 0.00 53.25 | 27-Apr| 17:20 | 6.68 | 21.7 | 2,660 05 |-2636| 54 Clear Yes | Yes Yes Yes SA|SA|SA|SA|SA SA - - |SA[ SA|SA
MW-129 Monitoring | GDS n REST 26-Apr| 12:51 | 20.75 | 20.76 0.01 53.08 | 27-Apr| 16:25 | 6.65 | 23.3| 2,220 1.0 |-1089] 7.0 Clear Yes | Yes Yes Yes | Y| SA [sA¢[sa‘[sAa’|sA sA‘ - - [sAsa’[sA
RW-#18A°| Recovery * | GDS 72 REST 26-Apr | 11:57 NA 11.36 0.00 17.78 [ 28-Apr| 13:15 | 7.00 | 19.4| 4,640 12 37.9 28 Clear Yes Yes Yes Yes SA| A - - A A - - A A A
KWB-1A Monitoring | GDS 73 REST 26-Apr| 12:05 NA 12.95 0.00 33.49 | 28-Apr| 12:20 | 6.71 | 20.3| 5,190 05 | 225 | 62 Clear Yes | Yes Yes Yes SA|SA|SA| - |SA SA SA[SA|SA| SA | SA
KWB-1B Monitoring | GDS REST 26-Apr | 12:08 NA 14.61 0.00 33.92 Not in sampling program Yes Yes Yes Yes SA |Not in sampling program
KWB-1C Monitoring | GDS REST 26-Apr| 12:11 NA 15.21 0.00 52.71 Biennial sampling (1H17, 1H19, etc.) Yes | Yes Yes Yes SA| B B - B B - - B B B
KWB-10R | Monitoring | GDS 74 REST 26-Apr | 12:17 NA 15.54 0.00 29.46 | 28-Apr| 11:25 | 6.60 | 21.1 1,841 06 [-1299]| 7.7 Clear Yes Yes Yes Yes | Y| SA |sA[sA - |SA SA‘ - - |sAa‘lsA?]sA
MW-131 Monitoring | GDS 75 REST 26-Apr| 12:45 NA 22.19 0.00 53.41 | 27-Apr| 15:35 | 6.60 | 22.3| 2,120 1.0 |-1232] 6.9 Clear Yes | Yes Yes Yes SA| SA|SA| SA|SA SA - - | SA| SA|SA
KWB-5 Monitoring | GDS 76 REST 26-Apr| 13:00 NA 2244 0.00 37.68 | 27-Apr| 12:20 | 6.58 | 24.2| 2,850 1.2 |-100.2] 6.9 Clear Yes | Yes Yes Yes | Y| SA |sA?|sA - |SA SA? - - [sAa?sa’[sa
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Table 1: Gauging Data, Gro

Field Par

s and Well Ir

Navajo Refining Company - Artesia Refinery, Artesia, New Mexico

1s, 1H16

- Location Hydrologic Monitoring-Collected Data (Gauging/Groundwater Field Parameter/Well Inspection) Analytical Suite and Frequency ®

H 3 -

Well |wmn| & AR S_ |z o |8

weno | 00 |G| & . . ° 2 g 8|t 86 |25 5|,

3 ¢ £ q L s 85|, |25k

2 Iy @ [Depthto | Depthto | LNAPL | Total 2 2 o £ e vd @ :— 2 g 8 §

= a a LNAPL Water Column Depth E E pH | Temp |Spec. Cond.| D.O. ORP Turb. ) ) % g g g g 8 .E :': E o. i -g g z 43

I I I (ft btoc) | (ft btoc) (ft) (ft btoc) & & (s.u) ©) (umho/cm) | (mg/l) | (mg/l) | (NTU) (Water Clarity| Cap Casing | Well Secured | Label | o’ | (9 I~ o I S = $ So| o S |Z % =
MW-111 | Monitoring [GDS | 77 REST | 26-Apr| 13:08 | NA | 2360 | 0.00 | 40.81 |27-Apr| 11:20 | 6.53 [23.9| 2850 | 1.3 | 101 | 84 | Clear | Yes | Yes Yes Yes SA[sA|sa|sa|sa| sA - |saf[sa|sa
KWB-6 | Monitoring | GDS | 78 REST | 26-Apr| 13:26 | NA | 2173 | 0.00 | 36.44 |28-Apr| 9:25 | 6.73 | 22.9| 2430 | 07 |-2609| 7.1 | Clear | Yes | Yes Yes Yes sA |sa[sa’l - |sa?l sad | - | - [sA‘sAa’[sA
MW-112 | Monitoring | GDS REST | 26-Apr| 13:17 | 20.62 | 20.65 | 0.03 | 37.54 No sampling (LNAPL 0.03' or greater) Yes | Yes Yes Yes SA |sA?|sA‘[sa‘[sa’| sa? - sA‘lsa¢[sa
MW-132 | Monitoring | GDS REST | 26-Apr| 13:54 | 19.25 | 19.62 | 0.37 | 42.66 No sampling (LNAPL 0.03" or greater) Yes | Yes Yes Yes | Y| SA [sAdsa|sa[sa’l sa? | - | - |sa?[sa”|sA
MW-57 | Monitoring | GDS | 79 REST | 26-Apr| 14:02 | NA | 18.82 | 0.00 | 34.32 |27-Apr| 10:25 | 6.69 | 20.2| 5,060 | 04 |1616 44.0 | SiCloudy | Yes | Yes Yes Yes SA|sA|salsa|sa| sA - | -|salsa|sa
RW-#11-0° | Recovery ® | DS REST | 26-Apr| 14:10 | NA | 2216 | 0.00 | 22.20 No sample due to insufficient water column Yes | Yes Yes Yes salAaflal-|al A - l-laflala
KWB-9 Monitoring | GDS REST @ 1511 Removed from program by Navajo, 4-26-16 (farmer Jack Joy, 575-365-6042) SA"| A" A - [A] A A" [ A A AN | A"
KWB-12A | Monitoring | GDS 80 REST 26-Apr| 14:23 NA 20.94 0.00 25.03 [27-Apr| 8:30 | 6.70 | 18.2 3,970 39 1804 | 2.7 Clear Yes Yes Yes Yes SA| SA|SA|SA| SA SA SA | SA|SA| SA [ SA
KWB-12B | Monitoring | GDS | 81 REST | 26-Apr| 14:28 | NA | 20.80 | 0.00 | 30.39 |27-Apr| 9:15 | 6.76 [19.7| 3770 | 36 | 1557 | 29 | Clear | Yes | Yes Yes Yes SA|sA|salsAa|sA| sA | sa|salsA| sA|sA
KWB-2R | Monitoring | GDS 82 REST [ 26-Apr| 14:58 | NA | 21.35 | 0.00 | 39.41 |28-Apr| 17:25 | 6.78 | 234 | 3,290 1.2 |-1934| 54 Clear | Yes | Yes Yes Yes |Y[SA"BA“EAY] - A’ sA T T T
MW-58 | Monitoring | GDS | 83 REST | 26-Apr| 15:05 | NA | 2035 | 0.00 | 33.06 |28-Apr| 18:20 | 6.70 [21.2| 2,250 | 05 |-261.1| 57 | Clear | Yes | Yes Yes Yes [ Y| sA[sAsa’| - |sa?| sa’ |sa?|sa‘[sa’|sA’|sA
KWB-13 Monitoring | GDS 84 REST 26-Apr | 14:41 NA 25.00 0.00 33.10 | 28-Apr| 16:20 | 6.83 | 18.5 3,880 3.3 75.1 | >200 Cloudy Yes Yes Yes Yes SA| A A - A A A A A A A
MW-103__| Monitoring | scu | 85 REST | 26-Apr| 1212 | NA | 1675 | 0.00 | 25.22 |28-Apr| 9:45 | 6.91 [28.8| 33200 | 1.3 |-3029| 34 | Clear | Yes | Yes Yes Yes sAlAflAalAalAal A Sl -lAalala
MW-104 | Monitoring | scu | 86 REST | 26-Apr| 12:27 | NA | 1590 | 0.00 | 21.97 [28-Apr| 10:50 | 7.08 [22.2| 1,401 | 1.2 |-3455| 5.1 | Clear | Yes | Yes Yes Yes SA[sAa|sa|sa|sa| sA - | -[saf[sa]sa
MW-64 | Monitoring | scu | &7, REST | 26-Apr| 12:33 | NA | 18.43 | 0.00 | 34.08 |28-Apr| 12:00 | 6.94 [30.4| 2,680 | 1.5 |-3132| 52 | Clear | Yes | Yes Yes Yes [ Y| sA[sA[sa‘[sa|sa?| sa’ | - | - [sA‘sAa’[sA
MW-65 Monitoring | SCU 88 REST 26-Apr | 11:40 NA 14.14 0.00 28.78 | 28-Apr| 15:15 | 6.85 | 26.7 2,380 19 |-196.3| 9.9 Clear Yes Yes Yes Yes | Y| sA |SA¢[sA?|salsA sA‘ - - |sa?sa?|sa

ScuU

RW-5R | Recovery® [scu| 89 REST | 26-Apr| 13:05 | 14.87 | 14.89 | 0.02 | 35.30 | 28-Apr| 16:00 | 8.48 | 35.7| 1,128 | 1.7 |-304.8| 46 | Clear | Yes | Yes Yes Yes [Y[sSA[A‘[A°] - |A A¢ S| - at Al Al
MW-102 | Monitoring | SCU | 90 REST | 26-Apr| 13:20 | NA | 1365 | 0.00 | 26.45 |28-Apr| 16:45 | 6.83 [24.9| 2,310 | 1.5 |-319.4| 86 | Clear | Yes | Yes Yes Yes | Y| SA [sA¢[sa[sa’|sa’] sa’ | - | - |sA‘|sA‘|sA
RW-4 Recovery ¢ | SCU 91 REST 26-Apr | 13:27 NA 12.09 0.00 36.62 | 28-Apr| 18:30 | 7.08 | 25.6 2,770 15 |-280.2| 9.0 Clear Yes Yes Yes Yes [Y|SA[A‘|A - A Al - - ALl AY A
RW-6 Recovery® [scu | 2 REST | 26-Apr| 13:23 | 13.82 | 13.83 | 0.01 | 34.90 |28-Apr| 17:40 | 6.72 | 25.5| 2480 | 2.0 |-187.0| 42 | Clear | Yes | Yes Yes Yes |Y[sA[A®|A’] - |A‘] A° I P N Y
MW-99 | Monitoring | SCU | 93 REST | 26-Apr| 14:05 | NA | 1598 | 0.00 | 27.80 [20-Apr| 845 | 6.84 [204| 2,280 | 06 |-3182| 193 | Clear | Yes | Yes Yes Yes | Y| SA [sA¢[sa[sa|sa®] sa? | - | - |sA‘|sA‘|sA
MW-66 | Monitoring | scu | o4 REST | 26-Apr| 14:15 | NA | 14.89 | 0.00 | 20.80 [20-Apr| 9:40 | 6.90 [19.9| 1,620 | 04 |-2289| 13.7 | Clear | Yes | Yes Yes Yes SsA[sAa|sa|sa|sa| sa |[sa|sa|sa|sa|sa
MW-28 Monitoring | SCU 95 REST 26-Apr | 14:24 NA 20.24 0.00 34.55 | 29-Apr| 10:25 | 6.87 | 21.2 2,960 04 [-3714| 1.2 Clear Yes | Issue Issue Yes SA| SA|SA[SA| SA SA SA | SA|SA| SA [ SA
MW-59 | Monitoring | scu | 6 REST | 26-Apr| 14:35 | NA | 6.84 | 0.00 | 32.72 |29-Apr| 10:15 | 6.93 [21.3| 3,000 | 1.6 |-2437| 59 | Clear | Yes | Yes Yes Yes SAlAlAlAlA]l A S l-lAalala
MW-60 | Monitoring [ scu | o7 REST | 26-Apr| 14:47 | NA | 817 | 0.00 | 37.78 [20-Apr| 8:25 | 6.93 [ 19.3| 3,560 | 1.1 |-273.1| 54 | Clear | Yes | Yes Yes Yes sA[sAa|sa|sa|sa| sa [ sa|sa|sa|sa|sa
MW-107 | Monitoring [ scu | 8 REST | 26-Apr| 15:05 | NA | 1013 | 0.00 | 19.05 |29-Apr| 11:05 | 7.08 [20.5| 1,958 | 1.2 |-2163| 45 | Clear | Yes | Yes Yes Yes SA|sA|salsAa|sA| sA - | - |salsa]sa
MW-128 Monitoring | SCU 99 REST 26-Apr | 15:16 NA 12.92 0.00 35.35 | 29-Apr| 11:25 | 6.80 | 21.0 2,340 0.5 [-2069| 9.4 Clear Yes Yes Yes Yes SA| SA|SA[SA]| SA SA - - SA| SA [ SA
MW-125 | Monitoring | SCU [ 100 REST | 26-Apr| 15:25 | NA | 8.95 | 0.00 | 28.31 [29-Apr| 8:55 | 6.50 [19.1| 4400 | 1.3 | 1157 | 2.8 | Clear | Yes | Yes Yes Yes SsA|sA|salsa|sa| sA | - | - [sA|sAlsA
MW-116__| Monitoring | scu [ 101 REST | 26-Apr| 1545 | NA | 895 | 0.00 | 27.63 |29-Apr| 9:45 | 6.75 | 184| 4,650 | 1.0 | 1458 | 64.9 [ SiCloudy | Yes | Yes Yes Yes sA[sa|sa|salsa| sa - | -[sa[sa]sa
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Navajo Refining Company - Artesia Refinery, Artesia, New Mexico

1s, 1H16

5 | Location Hydrologic Monitoring-Collected Data (Gauging/Groundwater Field Parameter/Well Inspection) Analytical Suite and Frequency ©
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§ 8 8 (ft btoc) | (ft btoc) (ft) (ft btoc) g g (s.u) ©) (umho/cm) | (mg/l) | (mg/l) | (NTU) (Water Clarity| Cap Casing | Well Secured | Label g 3 & E 5 g g ﬂ': g m‘ 3 8 E % E
MW-46R | wonitoring | scu | 102 ™MD | 26-Apr| 15:55 | NA | 528 | 0.00 | 19.36 | 20-Apr| 1035 | 6.71 | 207| 3,960 | 1.4 | 107.8| 183 | Clear | Yes | Yes Yes | Yes | [salsalsa| - |sal sa | - | - |sa|sa|sa
MW-115 | Monitoring | scu | 103 REST | 26-Apr| 16:04 | NA | 5412 | 0.00 | 27.50 | 20-Apr| 8:50 | 6.69 |17.3| 5332 | 0.6 |-141.3| 1.7 | Clear | Yes | Yes Yes | Yes | |salsa|safsalsal sa | - | - |salsa]sa
MW-114 | Monitoring | scu | 104 REST | 26-Apr| 16:17 | NA | 492 | 0.00 | 38.24 |20-Apr| 945 | 6.16 | 187 3917 | 0.7 | 335 | 7.8 | Clear | Yes | Yes Yes | Yes | [salsalsalsafsal sa | - sal sAlsa
RW-#15C°| Recovery ¢ | scu REST | 26-Apr| 17:00 | 1459 | 1463 | 0.04 | 2230 No sampling (LNAPL 0.03' or greater) Yes | Yes Yes | ves [¥[sala’|a‘] - [a?] A% | - | - {a‘A‘]A
MW-48 | wonitoring | scu| 105 REST | 26-Apr| 17:05 | NA | 1695 | 0.00 | 32.00 | 27-Apr| 15:25 | 6.75 | 26.8| 4,430 | 1.6 |-339.9| 168 | Clear | Yes | Yes | Issue | Yes | Y| sA [sA?[sa®|sa’|sa’| sa® | - | - [sa?|sa’|sA
MW-130 | Monitoring | scu | 108 REST | 26-Apr| 17:20 | NA | 19.04 | 0.00 | 45.00 | 27-Apr| 17:30 | 6.92 | 249| 3,100 | 1.7 | -13.0 | 30.5 | SiCloudy| Yes | Yes Yes | Yes | |salsa|safsalsal sa | - | - |salsalsa
KWB4 | Monitoring | scu REST | 26-Apr| 17:28 | 22.89 | 23.03 | 0.14 | 41.75 No sampling (LNAPL 0.03' or greater) Yes | Yes Yes | Yes |¥|sa[sa®[sac| - [sa?] sa’ | - | - |sa’|sa’|sa
RW-19 | Recovery | scu REST | 26-Apr| 17:45 | 23.18 | 2358 | 040 | NM No sampling (LNAPL 0.03' or greater) Yes | Yes Yes | Yes |¥[sa|A®| A - Al A | - | - |AY]AY]A
MW-52 | Monitoring | scu| 107 REST | 26-Apr| 17:55 | NA | 1745 | 0.00 | 3467 | 20-Apr| 1050 | 7.03 | 201 2,650 | 0.5 |-230.6| 22 | Clear | Yes | Yes Yes | Yes | |sa|sa|sa|salsal sa | salsalsa]sa|sa
MW-109 | Monitring | scu | 108 REST | 26-Apr| 18:05 | NA | 1601 | 0.00 | 2048 | 20-Apr| 1005 | 6.90 | 217| 3450 | 0.7 |-321.1| 39 | Clear | Yes | Yes Yes | Yes | |salsa|safsalsal sa | - | - |salsalsa
MW-110 | Monitoring | scu| 109 REST | 26-Apr| 18:10 | NA | 1368 | 0.00 | 20.75 | 20-Apr| 9:20 | 7.03 | 218| 1,992 | 05 |201.7| 84 | Clear | Yes | Yes Yes | ves | [salsalsalsafsal sa | - | - |safsalsa
ug-2 Monitoring | scu | 110 ReST | 26-Apr| 18:25 | NA | 1735 | 0.00 | 2028 | 27-Apr| 8:35 | 6.97 |231| 2510 | 39 |1521| 36 | Clear | Yes | Yes Yes | Yes Alalalalal a Jalalalala
UG8R | Monitoring | scu| 111 REST | 26-Apr| 18:35 | NA | 2451 | 0.00 | 38.58 | 27-Apr| 11:35 | 7.08 | 23.0| 2410 | 58 | 150.4 | 96.2 | SICloudy| Yes | Yes Yes | Yes Alalalalal A lalalalala
uG-1 Monitoring | scu | 112 REST | 26-Apr| 18:50 | NA | 12.67 | 0.00 | 24.08 | 27-Apr| 9:25 | 7.11 | 232| 3270 | 47 |1574| 28 | Clear | Yes | Yes Yes | Yes Alalalalal a fafalalala
uG-4 Monioring | scu | 113 REST | 26-Apr| 19:10 | NA | 1865 | 0.00 | 39.24 | 27-Apr| 1020 | 6.88 | 24.1| 3890 | 3.9 | 1520| 84 | Clear | Yes | Yes Yes | Yes Alalalalal alafalafala
MW-101 | Monitoring | TAB | 114 REST | 26-Apr| 12:40 | NA | 1223 | 0.00 | 2685 | 28-Apr| 8:25 | 6.69 |207| 1,935 | 1.7 | -876| 84 | Clear | Yes | Yes Yes | Yes | [sa|sa|safsalsa| sa | - | - [salsalsa
MW-105 | monitoring | Ta8 | 115 ResT | 26-Apr| 12:50 | NA | 841 | 0.00 | 17.20 | 28-Apr| 17:25 | 6.83 | 221 1,627 | 1.0 |-376.1| 91 | Clear | Yes | Yes Yes | Yes | Y| sa|sa¢|sa‘[sa‘|sa] sa? | - | - |sa‘|sa’|sa
Rw-2 Recovery* | TaB | 116 REST | 26-Apr| 15:00 | NA | 1076 | 0.00 | 36.13 | 28-Apr| 17:40 | 6.78 | 225| 5210 | 0.7 |-304.2| 19.3 | Clear | Yes | Yes Yes | ves |ysa|Aa®|ac|acac] A® | - | - |AY]a]AC
MW-61 | Monitoing | TAB | 117 REST | 26-Apr| 13:10 | NA | 9.21 | 0.00 | 2030 | 28-Apr| 1830 | 6.79 | 244| 2,770 | 0.8 |-363.1| 58 | Clear | Yes | Yes |Crackedpad Yes | |sA|sA|salsa|sa| sa | - | - [salsa|sa
MW-62 | Monitoring | TAB | 118 REST | 26-Apr| 13:20 | NA | 1085 | 0.00 | 2050 | 28-Apr| 16550 | 6.52 | 238| 4,640 | 0.7 |-386.9| 14 | Clear | Yes | Yes Yes | Yes | |sa|sa|salsalsal sa | - | - |sa|sa|sa
MW-93 | Monitoring | TAB | 119 ResT | 26-Apr| 13:30 | NA | 650 | 0.00 | 2023 |28-Apr| 8:25 | 6.59 |203| 3640 | 0.9 |-310.7] 104 | Clear | Yes | Yes Yes | Yes | |sa|sa|safsalsal sa | - | - |sa|sa|sa
MW-43 | wonitoring | TAB | 120 REST | 26-Apr| 14:00 | NA | 7.54 | 0.00 | 19.67 | 28-Apr| 15355 | 6.76 | 234 6,590 | 0.6 |-412.0| 38 | Clear | Yes | Yes Yes | Yes | [sa|sa|sa|salsa| sa | salsalsalsa|sa
MW-137 | Monitoring | TAB | 121 REST | 26-Apr| 1340 | NA | 550 | 0.00 | 2060 | 28-Apr| 11:00 | 6.84 | 245| 7,780 | 2.3 |-407.4| 224 | Clear | Yes | Yes Yes | Yes | |salsa|safsalsal sa |salsalsalsa|sa
MW-138 | Monitoring | TAB | 122 REST | 26-Apr| 13:50 | NA | 749 | 0.00 | 2481 | 28-Apr| 1005 | 6.76 | 308| 4,070 | 1.5 |-357.3| 112 | Clear | Yes | Yes Yes | Yes | |sa|sa|sa|salsal sa | salsalsa]sa|sa
MW-23 | Monitoring | TAB | 123 ResT | 26-Apr| 1420 | NA | 1068 | 0.00 | 2310 | 28-Apr| 9:15 | 7.01 | 267 3,530 | 0.9 |-337.1] 41.3 | SiCloudy| Yes | Yes Yes | Yes | |sa|sa|safsalsal sa | - | - |sa|sa|sa
TEL4 Monitoring | TaB | 124 TEL | 26-Apr| 14:30 | NA | 680 | 0.00 | 27.27 | 28-Apr| 7:55 | 6.91 | 19.0| 5480 | 04 |-2016| 38 | Clear | Yes | Yes Yes | Yes | |salsa|safsalsal sa | - | - |sa|sa|sa
TEL3 Monitoring | TAB | 125 TEL | 26-Apr| 1440 | NA | 573 | 0.00 | 27.19 | 28-Apr| 1030 | 6.64 | 200| 3850 | 0.5 |-358.0| 31 | Clear | Yes | Yes Yes | ves | [salsalsalsafsal sa | - | - |safsa]sa
TEL-2 Monioring | TaB | 126 TEL [ 26-Apr| 14:50 | NA | 645 | 0.00 | 27.20 | 28-Apr| 940 | 6.73 |216| 3710 | 05 |-3357| 28 | Clear | Yes | Yes Yes | ves | [salsalsalsafsal sa | - | - |safsalsa
TEL-1 Monitoring | TaB | 127 TEL [ 26-Apr| 15:00 | NA | 568 | 0.00 | 27.00 | 28-Apr| 8:55 | 698 |200| 3540 | 04 |-2624| 41 | Clear | Yes | Yes Yes | Yes | [sa|sa|safsalsal sa | - | - [salsalsa
MW-39 | wonitoring | TAB | 128 REST | 26-Apr| 1230 | NA | 608 | 000 | 2544 |28-Apr| 14:25 | 6.04 |23.8| 4,950 | 05 |-3202| 27 | Cear | Yes | Yes Yes | Yes |v| sa|sa¢|sa‘[sa|sac] sa? | - | - |sad|sa‘|sa
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Table 1: Gauging Data, Ground Field Par s and Well Inspections, 1H16
Navajo Refining Company - Artesia Refinery, Artesia, New Mexico

- Location Hydrologic Monitoring-Collected Data (Gauging/Groundwater Field Parameter/Well Inspection) Analytical Suite and Frequency ®
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MW-98 | Monitoring | TAB | 120 REST | 26-Apr| 1545 | NA | 7.31 | 0.00 | 26.80 |28-Apr| 11:40 | 6.57 [22.5| 3,320 | 07 |-387.6| 0.8 | Clear | Yes | Yes Yes Yes SA[sA|sa|sa|sa| sA - |saf[sa|sa
RW-10 | Recovery® | TAB | 130 REST | 26-Apr| 1550 | NA | 7.91 | 0.00 | 23.77 |28-Apr| 15:10 | 7.49 | 22.4| 3420 | 04 |-179.4| 53 | Clear |Issue| Yes Issue | Yes salAalalalal a -l -lalala
MW-40 Monitoring | TAB 131 REST 26-Apr | 15:50 NA 4.18 0.00 24.75 | 28-Apr| 12:30 | 6.85 | 23.4 3,210 0.7 [-3745( 10.2 Clear Yes Yes Yes Yes SA| A A A A A - A A A
MW-41 Monitoring | TAB | 132 REST | 26-Apr| 16:00 | NA | 4.04 | 0.00 | 21.56 |28-Apr| 11:10 | 6.89 [22.5| 3280 | 32 |-319.4| 47 | Clear | Yes | Yes Yes Yes sSAlAlAlAlA]l A S l-lAalala
Rw-9 Recovery® [ TAB [ 133 REST | 26-Apr| 16:10 | NA | 7.02 | 0.00 | 21.97 |28-Apr| 1545 | 6.95 [22.1| 3510 | 1.3 |-3764| 35 | Clear | Yes | Yes Yes Yes sAalAlAalAalAal A S l-lAalala
MW-42 | Monitoring | TAB | 134 REST | 26-Apr| 16:20 | NA | 7.7 | 0.00 | 24.32 |28-Apr| 12:05 | 6.77 [21.7| 3,940 | 1.8 |-319.1| 7.2 | Clear | Yes | Yes Yes Yes salAajalalal a -l -faflala
MW-29 Monitoring | TAB 135 REST 26-Apr | 16:30 NA 8.01 0.00 22.00 |28-Apr| 14:55 | 7.00 | 234 3,540 16 |-2803| 6.9 Clear Yes Yes Yes Yes SA[SA| SA|SA[SA SA - - SA| SA [ SA
RW-#16B° | Recovery® | TAB | 136 REST | 26-Apr| 16:40 | NA | 9.90 | 0.00 | 17.70 |28-Apr| 16:35 | 6.98 | 22.1| 5200 | 14 |-2159| 7.6 | Clear | Yes | Yes Issue | Yes salAalal-lal A S l-lAalala
MW-30 | Monitoring | TAB REST | 26-Apr| 16:50 | NA | 8.45 | 0.00 | 23.50 Not in sampling program Yes | Yes Yes Yes SA [Not in sampling program
MW-56 | Monitoring | TAB | 137 NCL | 26-Apr| 17:00 | NA | 9.39 | 0.00 | 26.50 |28-Apr| 12:00 | 7.15 [23.0| 4,630 | 1.4 | -920 | 1.7 | Clear | Yes | Yes Yes Yes sA[sa|sa| - |sa| sa - | -[saf[sa]sa
MW-49 Monitoring | TAB 138 TEL 26-Apr | 15:40 NA 7.93 0.00 33.15 | 28-Apr| 10:10 | 6.72 | 23.5 2,890 15 |-3432| 73 Clear Yes |Non-std| Bad Hinge | Yes SA[SA| SA|SA[SA SA SA | SA|SA| SA [ SA
MW-106 Monitoring | TAB 139 REST 26-Apr | 15:30 NA 5.65 0.00 22.80 | 28-Apr| 9:15 | 6.62 | 23.2 3,270 12 |-3799| 79 Clear Yes Yes Yes Yes SA| SA|[SA|SA| SA SA - - SA| SA [ SA
MW-45 | Monitoring | TAB | 140 NCL | 26-Apr| 17:20 | NA | 4.67 | 0.00 | 15.05 |26-Apr| 17:45 | 631 [19.2] 5000 | 05 | -4.1 | 132 | Clear | Yes | Yes Yes Yes SA|sA|sA| - |sa| sA | sa|salsAal sA|sA
MW-50 | Monitoring | cuH | 141 REST | 26-Apr| 11:05 | NA | 14.07 | 0.00 | 28.25 |[27-Apr| 7:55 | 6.95 | 19.4]| 8480 | 07 | 97.8 | 3.1 | Clear | Yes | Yes Yes Yes sA[sAa|sa| - |sa| sa - | -[saf[sa]sa
MW-97 Monitoring | CJH REST [ 26-Apr| 11:16 | 8.36 | 844 | 0.08 | 21.20 No sampling (LNAPL 0.03' or greater) Yes | Yes Yes Yes | Y| sA [sAd[sa’|sa’|sa’] sa? N ESED
MW-92 Monitoring | CJH 142 REST 26-Apr | 11:30 NA 10.67 0.00 22.60 | 27-Apr| 845 | 7.02 | 19.7 3,110 0.7 [-2643| 5.2 Clear Yes Yes Yes Yes | Y| SA [SA¢[sA‘|sa’|sA sA‘ - - |sa?sa?|sa
RW-1 Recovery® [ cun | 143 REST | 26-Apr| 1140 | NA | 961 | 0.00 | 3539 |27-Apr| 9:40 | 7.02 [20.1| 3410 | 0.8 |-233.0| 328 | SiCloudy| Yes | Yes Yes Yes [Y[sA|A®|A A A° I S S )
MW-91 Monitoring | CoH | 144 REST | 26-Apr| 11:50 | NA | 10.11 | 0.00 | 25.35 | 27-Apr| 10:30 | 6.76 | 21.4| 2530 | 1.0 |-390.9| 85 | Clear | Yes | Yes Yes Yes | Y| SA [sA¢[sa[sa|sa’] sa’ | - | - |sA‘|sA‘|sA
MW-90 | Monitoring | CJH | 145 REST | 26-Apr| 11:58 | NA | 10.89 | 0.00 | 22.80 |27-Apr| 11:20 | 6.99 [20.3| 4,620 | 1.1 |-3575| 87 | Clear | Yes | Yes Yes Yes SA[sA|sa|sa|sAa| sA - | - |salsa]sa
MW-96 Monitoring | CJH 146 REST 26-Apr| 12:08 NA 10.99 0.00 25.55 | 27-Apr| 12:05 | 6.89 | 21.3 2,330 13 |-3716| 246 Clear Yes |Closure Issue Yes SA| SA|SA[SA| SA SA - - SA| SA [ SA
MW-94 | Monitoring | CuH | 147 REST | 26-Apr| 12117 | NA | 1237 | 0.00 | 23.46 |27-Apr| 14:40 | 7.14 | 22.4| 4,310 | 24 |-4140| 9.0 | Clear | Yes | Yes Yes Yes | Y| SA[sA|sa[sa‘|sa’] sa’ | - | - |sA‘|sA‘|sA
RW-8 Recovery ® | CJH REST | 26-Apr| 12:27 | 16.22 | 1648 | 026 | 37.19 No sampling (LNAPL 0.03' or greater) Yes | Yes Yes Yes |Y[sA[A‘|A®] - [A A® S - at A A
MW-67 | Monitoring | CoH | 148 REST | 26-Apr| 12:40 | NA | 935 | 0.00 | 27.30 |27-Apr| 15:30 | 7.20 | 21.7| 2610 | 1.6 |-3558| 7.9 | Clear | Yes | Yes Yes Yes | Y| SA [sA¢[sa‘[sa’|sa®] sa? |sa”|sAa’|sA’|sA‘|sA
MW-95 Monitoring | CJH 149 REST 26-Apr | 12:50 NA 11.90 0.00 25.37 | 27-Apr| 16:25 | 7.11 | 21.2 2,410 13 |-3425| 76 Clear Yes Yes Yes Yes SA| A A - - A A A
RW-7 Recovery ¢ | CuH 150 REST | 26-Apr| 13:02 | NA | 1561 | 0.00 | 37.00 | 27-Apr| 17:15 | 7.15 | 24.4| 2280 | 1.2 |-217.1| 45 | Clear | Yes | Yes Yes Yes [Y[SA|A® Al B I S S
NCL-34A | Monitoring | Can | 151 NCL | 26-Apr| 13:15 | NA | 1046 | 0.00 | 19.31 |28-Apr| 8:25 | 6.80 [20.7]| 2,550 | 1.4 |-356.9| 3.4 | Clear |Issue| Yes Yes Yes | Y| sA [sA¢[sa| - |sa®] sa’ | - | - |sA‘sA‘|sA
NCL-33 | Monitoring | CJH | 152 NCL | 26-Apr| 13:23 | NA | 846 | 0.00 | 19.60 |29-Apr| 840 | 6.66 [20.2| 3170 | 1.8 | 50.5 | 18.8 | Clear | Yes | Yes Yes Yes SA[sA|sA sal sA - | - |salsa]sa
INCL-44 Monitoring | CJH 153 NCL 26-Apr | 13:32 NA 8.64 0.00 21.55 | 28-Apr| 13:00 | 6.82 | 20.4 2,730 14 |-1679| 76 Clear Issue | Yes Yes Yes SA | SA | SA - SA SA - - SA| SA [ SA
NCL-32 | Monitoring | CuH | 154 NCL | 26-Apr| 1342 | NA | 874 | 0.00 | 17.15 |28-Apr| 11:40 | 7.10 [19.5| 2,580 | 2.2 |-120.5| >200 | V Cloudy | Yes | Yes Yes Yes sa[sa|sal - |sa| sa | - | - |salsa|sa
MW-108 | Monitoring | CJH | 155 NCL | 26-Apr| 14:20 | NA | 13.18 | 0.00 | 27.74 |28-Apr| 9:25 | 7.15 [20.9]| 2,690 | 1.3 |-3826| 9.3 | Clear | Yes | Yes Yes Yes sal[salsa| - |sa| sa - | -[sa[sa]sa
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Table 1: Gauging Data, Gro
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s and Well Ir

Navajo Refining Company - Artesia Refinery, Artesia, New Mexico

1s, 1H16

_ Location Hydrologic Monitoring-Collected Data (Gauging/Groundwater Field Parameter/Well Inspection) Analytical Suite and Frequency ©

2

o

H § " -

a 2 H 5] s @

Well | Hwi £ NERE ce | 2|8
weno | 00 |G| & . . ° ° el §| ¢ a8 25 s |E_

® £ £ & £ HEE R g2 |85 FRER

8 o | E o | = HIEAE <2 T81s (3|38

3 o o Depth to | Depthto | LNAPL Total = a2 w3l e L8 |0 3 c |25

= 2 2 | LNAPL | water | Column | Depth £ £ pH | Temp [Spec. Cond.| D.0. [ ORP | Turb. | S| P|lo|lo|o| =2 [23[§| 22| w

§ S S (ftbtoc) | (ft btoc) () (ft btoc) 3 3 (s.U) | (€©) | (umhoicm) | (mgn) | (mgn) | (NTU) |Water Clarity| Cap | Casing | Well Secured | Label |D| § H E 5 g g K g sl &l §|Eale
NCL-31 Monitoring [ CJH 156 NCL 26-Apr| 13:55 NA 10.21 0.00 20.16 | 28-Apr| 10:40 | 7.25 | 244| 2,810 12 |-2016| 7.5 Clear Issue| Yes Yes Yes SA|SA|SA| - |SA SA - - |SA[ SA|SA
MW-19 Monitoring [ CJH NCL 26-Apr| 14:05 NA 10.58 0.00 22.08 Not in sampling program Yes | Issue Issue Yes SA |Not in sampling program
MW-55 Monitoring [ CJH 157 NCL 26-Apr | 14:42 NA 10.00 0.00 26.58 | 29-Apr| 10:40 | 6.97 | 21.2| 4,150 1.7 69.5 39 Clear Yes Yes Yes Yes SA|SA|SA[SA]| SA SA SA[SA|SA| SA|SA
RW-#17A° | Recovery * | CJH 158 REST 26-Apr| 14:50 NA 9.34 0.00 16.02 | 29-Apr| 9:40 | 7.02 | 18.9| 5,440 13 | 627 | 58 Clear Yes | Issue Issue Yes SA|A|ATALA A - - A A A
MW-18 Monitoring [ CJH 159 NCL 26-Apr| 14:32 NA 9.98 0.00 22.20 |29-Apr| 11:30 | 7.10 | 20.3| 3,400 25 774 | 28 Clear Yes | Yes Yes Yes SA|A A - A A A Al A A A
MW-54A Monitoring | CJH 160 NCL 26-Apr| 16:55 NA 10.87 0.00 31.30 | 26-Apr| 17:20 | 6.76 | 20.0| 1,996 20 | 1288 39 Clear Yes | Yes Yes Yes SA|SA|SA| - |SA SA - - |SA[SA|SA
MW-54B Monitoring | CJH NCL 26-Apr| 17:55 NA 10.87 0.00 46.80 Biennial sampling (1H17, 1H19, etc.) Yes Yes Yes Yes SA| B B B B B - - B B B
INCL-49 Monitoring | CJH 161 NCL 26-Apr | 16:05 NA 14.86 0.00 32.18 | 26-Apr| 16:30 | 6.89 [ 21.0| 2,710 1.9 | 1028 | 5.5 Clear Yes Yes Yes Yes SA|SA|SA| - |SA SA - - | SA| SA|SA
MW-53 Monitoring [ CJH 162 NCL 26-Apr| 15:15 NA 10.72 0.00 23.60 | 26-Apr| 15:40 | 6.90 | 20.8| 3,000 15 | 103.7| 5.6 Clear Yes | Yes Yes Yes SA|A A - A A - - A A A
Notes: Abbreviations: Footnotes:

nnual (Mar/Apr event)
= Biennial (starts Mar/Apr 2011)
BR = Bolton Road

DRO = Diesel Range Organics
E = East

EP = Evaporation Ponds

tbgs = ft below ground surface

it btoc = ft below top of casing

ft MSL = ft Mean Sea Level
GRO = Gasoline Range Organics
HR = Haldeman Road

in = inches

=North
NA = Not accessible

NAPI = North API Separator
NCL = North Colony Landfarm
NE = Northeast

NW = Northwest
ocl
PSH = Phase Separated Hydrocarbon
ROW = right of way

RR = Richey Road

S = South

= Ol Conservation District

SA = Semi-annual (Mar/Apr and Sep/Oct events)

SE = Southeast
SW = Southwest

TMD = Three Mile Ditch

TEL = Tetra Ethyl Lead Impoundment
UG = Upgradient

US285 = U.S. Highway 285

USB2 = U.S. Highway 82

Vo
W = West

= Volatile Organic Compounds

Y=VYes

“Well const. info. provided where available. TOC & ground surface elevs relative to benchmark G-416. Total depth based on 4/2010 measurements.

" PSH was present during March 2012 gw monitoring event or a recovery pump is in place. Note that recovery wells are gauged at least monthly.

© Analytical Site to include the following

“ samples to be collected at frequency indicated only if <0.03 feet of PSH is present.

1. Purge parameters to be measured and recorded in the field will include pH, temp, spec. cond., diss. oxy., and oxidation-reduction potential

DRO by Method 8015Mod.
GRO by Method 8015Mod,

VOCs by Method 8260, to include methyl tert butyl ether (MTBE).

Total metals by Method 6010/6020 and/or 7470. Specific metals shown in heading, abbreviations from periodic chart (incl B, Cd, Co, U, per 3-7-16 State request).

Cyanide by Method SM4500.

Cationsfanions to include Calcium, Potassium, and Sodium by Method 6010 or 6020 and Sulfate, Chioride and Fiuorice by Method 300,
Nitrates/Nitrites as Nitrogen by Method 300.

10. Total Dissolved Solids by Method 2540C.

*-* indicates parameter not required.

2
3
P
5.
6. Dissolved metals - same list as total metals but only analyzed during MarchiApril event (field filtered by HMI)
7.
8.
9.

Note - samples will not be collected from any well where PSH is measured to be 0.03 feet thick or greater.

“Recovery trenches 11, 15, 16, 17 and 18 have muliple vertical "wells". Gauging & sampling points are: RW #11-0, RW #15C, RW #168, RW #17A and RW #18A.

= Well with current or former LNAPL (light nonagueous phase liquid)
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eHMI

Groundwater

Hydrologic Monitoring
1654 W. Sam Houston Pkwy. N.
Houston, Texas 77043

Phone 713.464.5206
Fax 713.464.5207

MEMORANDUM

Low-Flow Groundwater Monitoring Standard Operating Procedures
Navajo Refining Company — Artesia, New Mexico

HMI conducts low-flow groundwater sampling in accordance with the Site’s Sampling and Analysis Plan
and EPA guidance (including Puls and Barcelona, 1996 EPA Guidance on Low-Flow Groundwater
Sampling, and Yeskis & Zavala, 2002, EPA/542:S-02/00, Groundwater Sampling Guidelines for Superfund
and RCRA Project Managers).

Groundwater Sampling Methodology

HMI conducts low-flow groundwater sampling using a peristaltic pump and dedicated polyethylene tubing
at wells with requisite depths-to-water. At limited wells with depths-to-water greater than peristaltic range,
low-flow groundwater sampling is conducted using dedicated or non-dedicated bladder pumps. Sample
intakes are generally set at mid-screen, when possible (and no nearer than two feet from the base of the
well, when possible). Sample intake depths are permanently marked, ensuring that future sampling events
consistently monitor the targeted water-bearing interval. During sampling with a peristaltic pump, the
sample tube is attached to the pump using a one-foot section of dedicated, flexible silicone tubing (item
#5703, Geotech Environmental Equipment, Inc.). A two-foot segment of polyethylene tubing connects the
silicone tubing in the pump to the flow-through cell, using a disposable segment of silicone tubing.

Purging commences through a sealed flow-through cell at EPA-recommended purge rates (generally 0.1 to
0.2 liters/minute), while drawdown is monitored in the well. Groundwater field parameter readings are
collected at 0.5-liter intervals (generally the equivalent of one cell volume “turnover”). Field parameters of
pH, specific conductivity, temperature, dissolved oxygen, and oxidation-reduction potential are monitored
inside the cell. Turbidity is monitored outside of the cell. Groundwater field instrumentation is calibrated
daily, per manufacturer specifications. The field instrument calibration log is included in the HMI
deliverables package. Purging continues until a requisite volume of groundwater is purged (generally a
minimum of 3,000 ml or six flow-through cell volumes), and field parameters have stabilized in accordance
with EPA guidance:



Water Quality Parameters (Stabilization Parameters in Accordance with EPA (2002),
Groundwater Sampling Guidelines for Superfund and RCRA Project Managers, Yeskis & Zavala,
EPA/542:S-02/001)

e pH +/- 0.1 units;
e Temperature -

e Conductivity +/-3%

e Dissolved Oxygen +/- 0.3 mg/L
e ORP +/-10%

e Turbidity 10%

Just prior to sampling, the input tubing to the flow-through cell is disconnected from the disposable silicone
receiving tubing on the input barb on the flow-through cell, and groundwater samples are collected directly
into laboratory-supplied containers. Groundwater samples are placed in iced coolers, and remain in HMI’s
custody until delivered to ESC Lab Sciences via Fedex-overnight. Peristaltic tubes and/or downhole
bladder pumps/tubing for non-dedicated bladder pumps, may be dedicated in respective wells. Alternately,
dedicated tubing may be retrieved, bagged, labeled and stored at HMI. In the unlikely event of wells with
limited water columns, sampling may be conducted with disposable bailers. Grab samples are collected at
operating irrigation wells that are scheduled for sampling. The purging and sampling process at each
sampled well is documented on groundwater sampling field forms.

Cross-Contamination Prevention Program

Dedicated bladder pumps and/or dedicated peristaltic tubing are used as possible to minimize potential
cross-contamination issues during the groundwater monitoring process. Remaining non-dedicated
equipment (e.g., non-dedicated bladder pumps, electronic gauging probe, etc.) is properly decontaminated
prior to use and between wells. The decontamination procedure may include a combination of chemical
and mechanical decontamination. For example, scrubbing with ethyl alcohol (isopropanol) as warranted,
followed by scrubbing using an Alconox-water solution, and distilled water rinse. The decontamination
procedure for non-dedicated bladder pumps consists of cycling an Alconox-water solution through the
pump’s bladder. Distilled water is then cycled through the pump’s bladder, followed by decontaminating
the exterior body of the pump, using methods above.

HMI Deliverables

HMI provides accurate field documentation of all groundwater monitoring activities performed, including a
brief field narrative, a summary table (with gauging data, groundwater field parameters collected at
sampled wells, well inspection information, and scheduled analytical program), site Chain-of-Custodies by
each Refinery “Area”, followed by groundwater sampling forms, and field instrument calibration log.



Navajo Refining Company
Artesia Refinery
Artesia, New Mexico

Monitoring Well Purging and Sampling Record

well: MiJ-~ b A
Event: Spring 2016 (Annual)

Area of Concern: P

Hydrologic Menitoring
for TRC
Houston, Texas

Well Inspection Information Initials: v ;4
Depth to Depth to LNAPL Well Total Sample
Date Time LNAPL Water Thickness Depth Intake . Well Inspection Comments
(Ft-TOC) {Fi-TOC) (Ft) (Ft-TOC) (Ft-TOC) Cap Casing Well Secured Label Other
Yabsth | 1Mo Vi= | 122 [d.o [ 1.0 [[HoS | Ve Tes Yes Yes Weather: Sl Lo,
Skl 245 | wic [ ned Toe ‘
Well Purging Record
Depth to Cum. Vol. pH T SC Dissolved Oxidation- Turbidity
Date Time Water Purged (std (C) (umho/cm) Oxygen Reduction- (NTU) Water Color / Clarity
. {Ft-TOC) L) units) (mg/L) Potential (mV)
Li!'i ZUk 750 _l"?.;O’L 0.5 &, "iq | XH 5470 Y B 7.7 Clec o Low-flow groundwater sample:
' 57 11,65 1.0 b, q7 12N 5840 (5 AN 7.5 B peristaltic pump w/ ded tubing
155 12,69 15 650 [ g3 |50 | 13 Yiy 6.6 B) ded bladder pump
157 2,08 2.0 5,5 12,5 5_2% .o S6.7 $.7 C) non-ded bladder pump; or
%O() 2.6 25 é‘% 1%.% %0 &.49 24,z EXE | Standard groundwater sample:
L i1.4¢ 3.0 L0 | va3 5320 5% 84 .0 D) bailer due to limited column; or
‘8@5’ 2.3 3.5 6. &3 i%.q 5810 o7 T 1.2 ! E) recovery well cycling sample
4 ‘gﬁ_f iZ )\'* 4.0 665 {9 ;‘-4[ IO 0.7 2077 \. & ‘\’/ F) irrigation well grab sample
Well Sampling Record
Sample Depth to pH T sC Dissolved Oxidation- Turbidity Comments
Date Time 1.D. Water (std units) C) (umho/cm) Oxygen Reduction- (NTU) Parameter Preserv
(Ft-TOC) {mg/L) Potential (mV) Lab: ESC Lab Sciences, Mt. Juliet, TN
HYi124e] Kio  |mee-bA | [T | 665 | 13U [ FRic | 0.1 70.3 | 1. DRO HCL _ [so15M
' GRO HoL  |so15m
VOC HCL 8260
Total Metals (As,Ba,Cr,Fe,Pb,Mn,Se) and/or Cations (Ca,K,Na) HNO3 6010/6020
Dissolved Metals (As,Ba,Cr,Fe,Pb,Mn,Se) HNO3 Field filtered 0.45-u
RV HANQ3 6010/6020-and/ar 7470
Bisseived-Metat HGINT Ve =—HNO3 | Eicld-filicree-6-45-tn
Anions (Chloride, Fluoride,Sulfate) Neat 300
Nitrate-Nitrite H2804  [per historical, ESC Lab Sciences
TDS Neat 2540C
Cyanide. NaOH. SMA58-
If <0.03 feet of PSH present, remove PSH and sample groundwater




Navajo Refining Company
Artesia Refinery

Monitoring Well Purging and Sampling Record

Wei: MW -(eB (Gewe only)
Event: Spring 2016 (Annual)

Hydrologic Monitoring
for TRC

Artesia, New Mexico Area of Concern: 9 Houston, Texas
Well Inspection Information Inftials: PADR
Depth to Depth to LNAPL Well Total Sample
Date Time LNAPL Water Thickness Depth Intake Well Inspection Comments
(Ft-TOC) (F-TOC) (Ft) (Ft-TOC) (Ft-TOC) Cap Casing Well Secured Label Other
Wegse | My | N& | 174 [ 00 [H25 [H227 ] Ve Yer Ves Yes Weather: $1-Cloufly  70%
Well Purging Record
Depth to Cum. Vol. pH T SC Dissolved Oxidation- Turbidity
Date Time Water Purged (std ©) {umho/cmy) Oxygen Reduction- (NTU) Water Color / Clarity
(F-TOC) (L) units) (mg/L) | Potential (mV)
IS 0.5 Low-flow groundwater sample:
N, 1.0 &) peristaltic pump w/ ded tubing
\5 B) ded bladder pump
Z.B\ C) non-ded bladder pump; or
2.5 \\ Standard groundwater sample:
3.0 \ D) bailer due to limited column; or
3.5 \ E) recovery well cycling sample
4.0 \\\ F) irrigation well grab sample
~
Well Sampling Record
Sample Depth to pH T SC \ Dissolved Oxidation- Turbidity Comments
Date Time 1.D. Water (std units) ©) (umho/cm) xygen Reduction- (NTU) Parameter Preserv
{F-TOC) (m Potential (mV) Lab: ESC Lab Sciences, Mt. Juliet, TN
T~ DRO HCL _ |so1sm
¥ GRO HCL _ |sotsMm
T~ voc HoL  |s260
Total Metals (As,Ba,Cr,Fe,Pb,Mn,Se) an@ions (Ca,K,Na) HNO3 6010/6020
Dissolved Metals (As,Ba,Cr,Fe;R,Mn,Se) HNO3 Field filtered 0.45-u
Total Metals (Hgm HNO3  |6010/6020 and/or 7470
Dissolved Metals (Hg,Ni,Va) %E&Iﬂ_ﬁt_@red 0.45-u ‘
Anions (Chloride,Fluoride,Sulfate) Neat 300
Nitrate-Nitrite H2804 |per historical, ESC Lab Sciences
TDS Neat 2540C
Cyanide NaOH  [SM4500
If <0.03 feet of PSH present, remove PSH and sample groundwater
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Monitoring Welli Pui‘ging and Sampling Recor

Navajo Refining Company Well: pMLo -85 Hydrologic Monitoring
Artesia Refinery Event: Spring 2016 (Annual) for TRC
Artesia, New Mexico Area of Concern: £ Houston, Texas
Well Inspection Information Initials: M%
Depth to Depth to LNAPL Well Total Sample
Date Time LNAPL Water Thickness Depth Intake Well inspection Comments
(Ft-TOC) (Ft-TOC) (Ft) (Ft-TOC) (Ft-TOC) Cap Casing Well Secured Label Other
Y6 | 736 | 944 192 OSHN | . | Ma- Yeu Yes Yeo Yes, Weather: S\ Clow s, 35
Well Purging Record
Depth to Cum. Vol. pH T SC Dissolved Oxidation- Turbidity
Date Time Water Purged (std (C) (umho/cm}) Oxygen Reduction- (NTU) Water Color / Clarity
(Ft-TOC) (L) units) (mg/L) Potential (mV)
0(5 Low-flow groundwate/ sample:
/1 .0 @peristaltic pLy{p w/ ded tubing
1.5 WsT stmloren PUE To B) ded bladgé pump
/ 2.0 PpkstwdeE  »F |vkeyr 7 o3t C) non»d,eé bladder pump; or
/ 2.5 Sfanda;cf’ groundwater sample:
/ 3.0 D)/b/ailer due to limited column; or
/ 3.5 /I:() recovery well cycling sample
4.0 /| F)irrigation well grab sample
/ /
Well Sampling Record
Sample Depth to pH T SC Dissolved Oxidation- Turbidity Comments
Date Time 1.D. Water (std units) ©) {umho/cmy) Oxygen Reduction- {NTU) Parameter Preserv
(Ft-TOC) (mg/L) Potential (mV) Lab: ESC Lab Sciences, Mt. Juliet, TN
Mw~§5 INOC 5AMPLED DRO , HCL  #B015M
/ GRO eL / |so1sm
/ voc H 8260
/ *_Total Metals (As,Ba,Cr,Fe,Pb,Mn,Se) andlor Cations (Ca,KNa)| #NOs  |6010/6020
/ Dissolved Metals (As,Ba,Cr,Fe,Pb,Mn,Se) / HNO3 Field filtered 0.45-u
/ G, V) ——HNO=—T60TUI6020amerer-7470
Disseived-hMetals.(Hg NiA/a) et Frete-fittered-G-45-u
Anions (Chloride,Fluoride,Syﬁfate) Neat 300
/ Nitrate {itrite | H2504 | per historical, ESC Lab Sciences
{ DS Neat  |2540C
€ NaOH 508~
If <0.03 feet of PSH present, remove PSH and sample groundwater




Navajo Refining Company
Artesia Refinery

Monitoring Well Purging and Sampling

I

'jk‘ O\ absorlent goch re,vmo'\f'?-bg

b"éjjt&} Dam,‘n:)o Y= NP‘&"‘&/,

Well: M - Qle
Event: Spring 2016 (Annual)

Hydrologic Monitoring
for TRC

Artesia, New Mexico Area of Concern: £e Houston, Texas
Well Inspection Information Initials: 4,ppy
Depth to Depth to LNAPL Well Total Sample
Date Time LNAPL Water Thickness Depth Intake Well Inspection Comments
(Ft-TOC) (Ft-TOC) (Ft) (Ft-TOC) (FETOC) Cap Casing Well Secured Label Other
Midde| Ts0 | Q2o [ 4oy | oo | ey [N Yog Veg | Ves Yoy Weather: i, Clo.Qy, '
Well Purging Record
Depth to Cum. Vol. pH T sC Dissolved Oxidation- Turbidity )
Date Time Water Purged (std (9] (umho/cm) Oxygen Reduction- (NTU) Water Color / Clarity
(Ft-TOC) (L) units) {mg/L) Potential (mV)
0.5 Low-flow groundwatey sample:
10 ] @peristaltic purpvp/ w/ ded tubing
15 WoT lsameiep Dwe|To B) ded bladdgf pump
20 PRESENCE [oF LwapeL »o.08° C) non-degbladder pump; or
; 25 . Standard/éfoundwater sample:
v/l 3.0 D) b,aﬁer due to limited column; or
// 3.5 E)({eoovery well cycling sample
/ i 4.0 F) irrigation well grab sample
Well Sampling Record
Sample Depth to pH T sC Dissolved Oxidation- Turbidity Comments
Date Time - 1D, Water (std units) (C) (umho/cm) Oxygen Reduction- (NTU) Parameter Preserv
(Ft-TOC) (mg/L) Potential (mV) Lab: ESC Lab Sciences, Mt. Juliet, TN
M~ Eis NoT [\ PLED DRO HCL  [s015M
GRO HCL _ {8015M -~
¢ VOC HCL |8
Total Metals (As,Ba,Cr,Fe,Pb,Mn,Se) and/or Cations (Ca,K,Na) HNO;/ 6010/6020
Dissolved Metals (As,Ba,Cr,Fe,Pb,Mn,Se) ,HN63 Field filtered 0.45-u
Total Metals (Hg,NiN&)” HNOs  |6010/6020 and/or 7470
Dissolv&d M&Tols (Ho,Nibm)| HNO3  |Field filtered 0.45-u
Anions (Ch‘l:D|]éd[e'ﬁ:’l‘ﬁgﬁ"é1L ulfate) Neat 300
ifate-Nitrite H2804  |per historical, ESC Lab Sciences
TDS Neat 2540C
Cyanide NaOH SM4500
If <0.03 feet of PSH present, remove PSH and sarmmple groundwater




Navajo Refining Company
Artesia Refinery
Artesia, New Mexico

Monitoring Well Purging and Sampling Record

Well: Muo~ 120
Event: Spring 2016 (Annual)

Hydrologic Monitoring

for TRC —

Area of Concern: ¢ P Houston, Texas
Well Inspection Information (2in-stick ""P> intals:
Depth to Depth to LNAPL Well Total Sample
Date Time LNAPL Water Thickness Depth Intake Well Inspection Comments
{Ft-TOC) (Ft-TOC) (Ft) (Ft-TOC) (Ft-TOC) Cap Casing Well Secured Label Other
Yeoue |ilso | wie [ 1i&7 [ 0o [2200 [ 1157 | Yes | Ves Yes, Ye> Weather Sl Loy —20'S
Ha | isss Ma- | 192 ] o ’
Well Purging Record
Depth to Cum. Vol. pH T sC Dissolved Oxidation- Turbidity
Date Time Water Purged (std ) (umho/cmy) Oxygen Reduction- (NTU) Water Color / Clarity
(F-TOC) (L) units) (mg/L) | Potential (mV)

Ut 5461 VUpp 1218 0.5 7 L7 TLS™ | LbY e .Z_; Y ‘ﬁ7 - é%{g%f S lond v Low-flow groundwater sample:
R (114 1.0 7.66 AT Ly ‘@s) £89 ' @) beristaltic pump W/ ded tubing
lios | 114 1.5 759 | et [ bd6o Lo A 66 Y B) ded bladder pump

1407 144 2.0 753 1‘& & 16320 0% 5B (,q«q C) non-ded bladder pump; or
(Yio 1244 2.5 5P | 195 116280 | 6.2 507 | LT Standard groundwater sample:
{1l iLl4 3.0 ) 4% 4 (IR XY 0.4 ~52: 0 £72.% D) bailer due to limited column; or
]'—l i$ (1.4 35 185 |14 6120 0.4 ~Ydy 624 E) recovery well cycling sample
& [97 [ ad] 40 [395 Tia» [ 6130] 6.6 [~4%a | (US| W F) irrigation well grab sample
Well Sampling Record
Sample Depth to pH T SC Dissolved Oxidation- Turbidity Comments
Date Time 1.D. Water (std units) ©) {umho/cm) Oxygen Reduction- (NTU) Parameter Preserv
(Ft-TOC) {mg/L) Potential (mV) Lab: ESC Lab Sciences, Mt. Juliet, TN
Yl |40 |mw-ize | 1249 | 7-43 43 lieeo | Cop | -GS | b4,c DRO HCL _ |8015M
. GRO HCL 8015M
\ el HCL 8260
Total Metals (As,Ba,Cr,Fe,Pb,Mn,Se) and/or Cations (Ca,K,Na) HNO3  |6010/6020
Dissolved Metals (As,Ba,Cr,Fe,Pb,Mn,Se) HNO3 Field filtered 0.45-u
Fotatk te-{Hgivey HINOS——16070/6020 and/or 7470
S My HROZ i ed 0.45-u
Anions (Chloride,Fluoride,Sulfate) Neat 300
Nitrate-Nitrite H2804 |per historical, ESC Lab Sciences
TDS Neat 2540C
Cyanid NeSH—1SM2586—
If <0.03 feet of PSH present, remove PSH and sample groundwater




Navajo Refining Company
Artesia Refinery
Artesia, New Mexico

Monitoring Well Purging and Sampling Record

Well: pPAW ~ 12
Event: Spring 2016 (Annual)
Area of Concern:

£e

(2in- stick yp)

Hydrologic Monitoring
for TRC
Houston, Texas

Well Inspection Information Initials:gag 1y
Depth to Depth to LNAPL Well Total Sample
Date Time LNAPL Water Thickness Depth Intake Well inspection Comments
(Ft-TOC) (Ft-TOC) (Ft) (Ft-TOC) (Ft-TOC) Cap Casing Well Secured Label Other
Yk | 1155 Mic WAS) o T3 | I ¥e, Yes Yes Yes Weather: 5l Ltmﬂc; S}Cl\g
Wlel (200 | Ni- | Y3 | 5.0 d
Well Purging Record
Depth to Cum. Vol. pH T SC Dissolved Oxidation- Turbidity
Date Time Water Purged (std (C) (umho/cm) Oxygen Reduction- (NTU) Water Color / Clarity
(F-TOC) (L) units) {mg/L) Potential (mV)
Ykl Pes i34 0.5 2% Rief Bieo 2.9 Ty t 3k 1 5l Clowdv Low-flow groundwater sample:
1367 12571 1.0 7,63 w.s | 8o Ly Hq.0 23, i ' eristaltic pump W/ ded tubing
1210|1760 15 RES 10| Rlbo 1.0 TS b7 N B) ded bladder pump
1212 V.63 2.0 155 1.0 3ilip 0.7 PP 139K | Clear C) non-ded bladder pump; or
13157 | {165 2.5 75y 14, d‘ R ks o 303 1.4 Standard groundwater sample:
150 \LL'? 3.0 142 AR ? iqf) 6.5 8. xS Vb Ll D) bailer due to limited column; or
| V32 | 1TL6D 35 2:47 14 p\E 5146 . & 5.4 { é“f 7 | E) recovery well cycling sample
4 3L \Léq 4.0 7.406 14. % 140 . g 3.4 12.:7 W F) irrigation well grab sample
Well Sampling Record
Sample Depth to pH T sC Dissolved Oxidation- Turbidity Comments
Date Time 1.D. Water (std units) (C) (umho/cm) Oxygen Reduction- (NTU) Parameter Preserv
(Ft-TOC) (mg/L) Potential (mV) ) Lab: ESC Lab Sciences, Mt. Juliet, TN
Yo 135 [Aw-al (149 | 2% [14.% [ Svdo| .2 13.49 12,7 DRO HCL  [s015M
GRO HCL 8015M
VocC HCL 8260
Total Metals (As,Ba,Cr,Fe,Pb,Mn,Se) and/or Cations (Ca,K,Na) HNO3  {6010/6020
Dissolved Metals (As,Ba,Cr,Fe,Pb,Mn,Se) HNO3 Field filtered 0.45-u
TotalMetals-tHeNiva) HNO3 8046/6620-art/or 7470
Dissotved-Matals-(Hg,Niia) G Eietd-fitterado5-u
Anions (Chloride,Fluoride,Sulfate) Neat 300
Nitrate-Nitrite H2804  |per historical, ESC Lab Sciences
TDS Neat 2540C
yerric ~NTOH—Si45e6—
If <0.03 feet of PSH present, remove PSH and sample groundwater




Monitoring Well Purging and Sampling Record

Navajo Refining Company Well: v -~ guf Hydrologic Monitoring
Artesia Refinery Event: - Spring 2016 (Annual) for TRC
Artesia, New Mexico Area of Concern: T Houston, Texas
Well Inspection Information ( Yin; stick qa) Initials: pagp,
Depth to Depth to LNAPL Well Total Sample
Date Time LNAPL Water Thickness Depth Intake Well Inspection Comments
(Ft-TOC) (Ft-TOC) (Ft) (Ft-TOC) (Ft-TOC) Cap Casing Well Secured Label Other
Wflb| \roe | Ve [ 3@\ [o0D [Zose | 5.7 | Ve Kes Fey Yes Weather: 54 Clondly, 9%
Mz710b| 1620 Wi 1374 o0 '

Well Purging Record

Depth to Cum. Vol. pH T sC Dissolved Oxidation- Turbidity
Date Time Water Purged (std (C) (umho/cm) Oxygen Reduction- (NTU) Water Color / Clarity
{Ft-TOC) (L) units) (mg/L) Potential (mV)

“!/27//(9 [625 %3 0.5 7.2% LTS | 10930 1 2.5 Y9y 2&3 Qeor ) 2ol Aint  |Low-flow groundwater sample:
1627 .47 1.0 23T | s | tio ] 1l 57 23 @)\peristaltic pump w/ ded tubing
j6Up 4.0 15 Taa | AT il 09 544 6, T B) ded bladder pump
j64t q.67 2.0 .27 ot 1R |6, 3 561 £. & C) non-ded bladder pump; or
”?{')(,5- é\ b 25 7v7,i"\ 20.6 |13l [¢) L1 57, Q'* 7.4 Standard groundwater sample:
{647 94 30 |70 (70,6 (11390 OvT [ 53.1 7.9 D) bailer due to limited column; or
| (,?D 9.1 (‘g 3.5 7.70 0.5 [lilupcoe [eN'S 0.4 2.2 E) recovery well cycling sample
(L& 9,2 4.0 1.14 164 |viHoo &6 6 .5 7.6 \U N F) irrigation well grab sample

Well Sampling Record
Sample Depth to pH T SC Dissolved Oxidation- Turbidity Comments
Date Time 1.D. Water (std units) (9] {umho/cm) Oxygen Reduction- (NTU) Parameter Preserv
(Ft-TOC) (mg/L) Potential (mV) Lab: ESC Lab Sciences, Mt. Juliet, TN
U | lbss [mw-¢4| 923 |7.1q WS 1Yo | 66 | 6L | Tub DRO HCL _|8015M
GRO HCL 8015M
VOC HCL 8260

Total Metals (As,Ba,Cr,Fe,Pb,Mn,Se) and/or Cations (Ca,K,Na) HNO3  |6010/6020
Dissolved Metals (As,Ba,Cr,Fe,Pb,Mn,Se) HNO3 Field filtered 0.45-u

Total-Metalo-tHeNi\a)l . HNO3 1604676070 andlor 7470

~Bissoived-Metate-tHe N HNOTFRId Tltered 0.45-u

Anions (Chloride,Fluoride,Sulfate) Neat 300

Nitrate-Nitrite H2804  |per historical, ESC Lab Sciences

TDS Neat 2540C

Cyanic ——REO [SVE500 "

If <0.03 feet of PSH present, remove PSH and sample groundwater




Navajo Refining Company
Artesia Refinery
Artesia, New Mexico

Monitoring Well Purging and Sampling Record

Well: pMw ~ Q3
Event: Spring 2016 (Annual)

Hydrologic Monitoring
for TRC

Area of Concern: £ P Houston, Texas
- Well Inspection Information Initials: p, Of
Depth to Depth to LNAPL Well Total Sample :
Date Time LNAPL Water Thickness Depth Intake Well Inspection Comments
(Ft-TOC) (Ft-TOC) (Ft) (F-TOC) (Ft-TOC) Cap Casing Well Secured Label Other
Ybis | 1205 | MAS [ion® | Beo .34 Ry Yes Ye§ Yes Yes Weather: S} Clae 0 . 73"
Y| oo NA L ions | DO ) : e
Well Purging Record
Depth to Cum. Vol. pH T sC . Dissolved Oxidation- Turbidity
Date Time Water Purged (std (C) (umho/cm} Oxygen Reduction- (NTU) Water Color / Clarity
(Ft-TOC) (L) units) (mg/L) Potential (mV)
L”Zﬁ//b !’LOS' ib.gﬁ 0.5 7.8 20\1-‘ 4410 7_\\ L HaQ Cleax: Low-flow groundwater sample:
l%’l iD \‘25 1.0 7.7 1494 ﬁgﬁ L T %32 l—l [ \ @))peristaltic pump w/ ded tubing
o la.qaal 15 [7.00 4819830 | 1.0 7Y 4.9 B) ded bladder pump
K TR 2.0 7.5 1 V& [ 9300 | 0% 34,1 2.4 C) non-ded btadder pump; or
1115~ VH 1% 2.5 .45~ 14, L 1760 Oy b 5%.7 ‘.3 Standard groundwater sample:
1 G 11,20 3.0 2o 9. ( 4790 OS5 271 & ( [ Dedued ouce 2 | D) bailer due to limited column; or
| Ikh I 35 7.5 \g:i0 d7io| 0.5 [|3é.0 S Y cate o o K?w‘ E) recovery well cycling sample
W i 150 11,23 4.0 '75&’4 iq i 730 | 65 | I3 Y. R J J F) irrigation well grab sample
Well Sampling Record
Sample Depth to pH T scC Dissolved Oxidation- Turbidity Comments
Date Time 1.D. Water (std units) ©) {umho/cm} Oxygen Reduction- (NTU) Parameter Preserv
(Ft-TOC) (mg/L) Potential (mV) Lab: ESC Lab Sciences, Mt. Juliet, TN
Sl 1 VEes [Mw-22 HLTs 15,249 [ 4l T950 &5 | 33 .2 DRO HCL _ [8015M
] GRO HCL 8015M
VOC HCL 8260
Total Metals (As,Ba,Cr,Fe,Pb,Mn,Se) and/or Cations (Ca,K,Na) HNO3  [6010/6020
Dissolved Metals (As,Ba,Cr,Fe,Pb,Mn,Se) HNO3 Field filtered 0.45-u
~Tota-MetaistHG N VEY HNOS3. 60106020 ardror 7470
Bissotved-MetaistHgNGvaTHNO3 Ftotd fIterasa 0.45-u
Anions (Chloride,Fluoride,Sulfate) Neat 300
Nitrate-Nitrite H2804  |per historical, ESC Lab Sciences
TDS Neat 2540C
~Cyantte——T—NaO—_ [SM4500
If <0.03 feet of PSH present, remove PSH and sample groundwater




Monitoring Well Purging and Sampling Record

Navajo Refining Company Well: A -2 Hydrologic Monitoring
Artesia Refinery Event: Spring 2016 (Annual) for TRC
Artesia, New Mexico Area of Concern: EP Houston, Texas
Well Inspection Information Initials: ka5
Depth to Depth to LNAPL Well Total Sample
Date Time LNAPL Water Thickness Depth Intake Well Inspection Comments
(Ft-TOC) (Ft-TOC) (Ft) (Ft-TOC) {Ft-TOC) Cap Casing Well Secured Label Other
S| %6 | N | loMie | O b3 | 3o | % Yoo lon Yoo Weather: 5%, Cloufy TS
Hiageltqus | W= Ji0He [ 00 ' ?
Well Purging Record
Depth to Cum. Vol. pH T SC Dissolved Oxidation- Turbidity
Date Time Water Purged (std (C) (umho/cm) Oxygen Reduction- (NTU) Water Color / Clarity
{Ft-TOC) (L) units) (mg/L) Potential (mV)
Yitarlé |4sp 6.4 0.5 .67 | E 465D 3.9 5577 (03 AT Low-flow groundwater sample:
i ‘U 6,67 1.0 754 w7 G040 2.6 5% 1 9.2 {R) peristaltic pump w/ ded tubing
4 lio 72| 15 |3.56 | W3 |90 | 2.@ [ 42 ] Bt B) ded bladder pump
{447 676 2.0 1,52 20.6 |qp1o Ay £4 = 7. C) non-ded bladder pump; or
\5p0 0. 3 2.5 50 143 4600 2.7 66, | 6.7 Standard groundwater sample:
Vsp [ 18,8 4 3.0 AR 14.6 8980 |28 615 4.0 D) bailer due fo limited column; or
1S5 iD 3 g q 3.5 7"‘"5 M( é. gq 70 U6 ﬁ,- [ S “2 E) recovery well cycling sample
N 1e7 iD.93 4.0 247 4.¢ %95D | 7.¢ 74 5 ~ F) irrigation well grab sample
Well Sampling Record
Sample Depth to pH T sC Dissolved Oxidation- Turbidity Comments
Date Time 1.D. Water (std units) ©) {umho/cmy) Oxygen Reduction- (NTU) Parameter Preserv
(Ft-TOC) (mg/L) Potential (mV) Lab: ESC Lab Sciences, Mt. Juliet, TN
W26l A510  [mw-al [T DD [N A | 3950 | 2.6 | 14 |3sS DRO HCL  |8015M
GRO HCL 8015M
VOC HCL 8260
Total Metals (As,Ba,Cr,Fe,Pb,Mn,Se) and/or Cations (Ca,K,Na) HNO3 6010/6020
Dissolved Metals (As,Ba,Cr,Fe,Pb,Mn,Se) HNO3 Field filtered 0.45-u
—Fotar Metals (Hg,NT, VA HNO3——6646/6028-anafor 7470
Bisseled Metals LHdNT, V) HNOT Fierd SRVESE
Anions (Chloride,Fluoride,Sulfate) Neat 300
Nitrate-Nitrite H2S04 |per historical, ESC Lab Sciences
TDS Neat 2540C
~—GSysraid MNaoH—t3iA506
1 <0.03 feet of PSH present, remove PSH and sample groundwater




Navajo Refining Company
Artesia Refinery
Artesia, New Mexico

Monitoring Well Purging and Sampling Record

Well: pAw~30
Event: Spring 2016 (Annual)

Hydrologic Monitoring
for TRC

Area of Concern: ¢ p Houston, Texas
Well Inspection Information Initials: M/ﬁ A
Depth to Depth to LNAPL Well Total Sample
Date Time LNAPL Water Thickness Depth Intake Well Inspection Comments
(Ft-TOC) (Ft-TOC) (Ft) (Ft-TOC) (Ft-TOC) Cap Casing Well Secured Label Other
Yoenh| 335 | NA— | ¥ts | oo | 1969 [ {967 | Ve Ves Yeo Yes Weather: 51 CUloufy, €5y
Ykl 53s M (3¢ 1d.0 !
Well Purging Record
Depth to Cum. Vol. pH T SC Dissolved Oxidation- Turbidity
Date Time Water Purged (std C) (umho/cm) Oxygen Reduction- (NTU) Water Color / Clarity
(Ft-TOC) (L) units) (mg/L) Potential (mV)

W’(?//é }SL{ 0 %{73 0.5 12 4,35 9190 3.5 3F. ¢ ré, Y4 Cleor Low-flow groundwater sample:
54T €76 1.0 771 19.% ngO 3 Rs. T 12:9 ! @eristaltic pump w/ ded tubing
5yg (@74 1.5 | 7.9 17 (49250 | i.8 | 75.= |12.1 ! B) ded bladder pump
}3_“7 xcg D 2.0 7.6 122 {230 1.6 3.4 1.7 C) non-ded bladder pump; or
550 €. %l 2.5 1.56 1.0 450 {.& RYAL 12.5 Standard groundwater sample:
[‘557_ 2 22 3.0 7:5“0 ]{ga 8 Q%O ] 4 é gsf 3 13:3 D) bailer due to limited column; or

, bl ¥R3 35 |7.M7T i3:& 9T LS B4 L KOS E) recovery well cycling sample
\1 lS'B_'] ?&H 4.0 YD l7‘ % 41@0 l« 57 %§‘§ 1 2. l Q/ F) irrigation well grab sample
Well Sampling Record
Sample Depth to pH T SC Dissolved Oxidation- Turbidity Comments
Date Time 1.D. Water (std units) (C) (umho/cm) Oxygen Reduction- (NTU) Parameter Preserv
(Ft-TOC) {mg/L) Potential (mV) Lab: ESC Lab Sciences, Mt. Juliet, TN
b [ Lo [Mw-80 [ gey [Ty [ 174 [4we | 14 [ x| 12.) DRO HeL  [sot5m
) GRO HCL  [so15M
VOoC HCL 8260
Total Metals (As,Ba,Cr,Fe,Pb,Mn,Se) and/or Cations (Ca,K,Na) HNO3  [6010/6020
Dissolved Metals (As,Ba,Cr,Fe,Pb,Mn,Se) HNO3 Field filtered 0.45-u
~Fotat- et THg, N, VE) HNOS BUTOI6U2Uand/or 7470
~Bieselved-Metmt e HMNO. Eiclafilk 04511
Anions (Chloride,Fluoride,Sulfate) Neat 300
Nitrate-Nitrite H2804 |per historical, ESC Lab Sciences
TDS Neat 2540C
b~ Rz Ot AAE00.
-If <0.03 feet of PSH present, remove PSH and sample groundwater




+EB-EP-0
((Ot’ Same analysig)

Monitoring Well Purging and Sampling Record

Navajo Refining Company Well: pAW2 -7 9 Hydrologic Monitoring
Artesia Refinery Event: Spring 2016 (Annual) for TRC
Artesia, New Mexico Area of Concern: E P Houston, Texas
Well Inspection Information Initials: MBD,
Depth to Depth to LNAPL Well Total Sample
Date Time LNAPL Water Thickness Depth intake Well Inspection Comments
(Ft-TOC) (Ft-TOC) (Ft) (Ft-TOC) (Ft-TOC) Cap Casing Well Secured Label Other
Y7eiib | 1348 \Vas GED, S M3 | B.o Ves Yes Yes Yes Weather: & 1. Cipudy R0
| Wbl | 1620 (WA q4.6% . 7
Well Purging Record
Depth to Cum. Vol. pH T SC Dissolved Oxidation- Turbidity
Date Time Water Purged (std ©) {umho/cmy) Oxygen Reduction- (NTU) Water Coler / Clarity
(Ft-TOC) (L) units) (mg/L.) Potential (mV)
W2ell6[ 16y [996 | o5 5% | lao [€3%0 | 34 |49 7 [ 90 | cieme Low-flow groundwator sarmpie
i (L1 4.8 1.0 24 t'ﬂ\‘-{ 6346 7.0 49.4 124 { - (R peristaltic pump w/ ded tubing
1636 | 485 15 [, 79 17.9 6516 13 9.4 iol B) ded bladder pump
{32 9.97 2.0 774 11.% | &Sto 1O qe.4 i v C) non-ded biadder pump; or
1455 941 25 Mz WA 5610 YRS 92,2 10:9 Standard groundwater sample:
1657 9.9 3.0 7.5¢ 192 6o 8,7 qn. Y4 15,4 D) bailer due to limited column; or
LEUn ﬁ? 44 35 .55 12.3 | 66re 6.6 37.1 i6, 6 E) recovery well cydling sample
N [k 10,6 4.0 754 g 6640 O 6 3671 49,9 vlr F) irrigation well grab sample
Well Sampling Record
Sample Depth to pH T SC Dissolved Oxidation- Turbidity Comments
Date Time LD. Water (std units) (C) (umho/cmy) Oxygen Reduction- (NTU) Parameter Preserv
(Ft-TOC) (mg/L) Potential (mV) Lab: ESC Lab Sciences, Mt. Juliet, TN
Yyzefie | NS~ [ Mw-T] 1060 | Esy RE tbio 0.6 | Q.7 1.4 DRO HCL  |soisMm
’ { GRO HCL 8015M
VvoC HCL 8260
Total Metals (As,Ba,Cr,Fe,Pb,Mn,Se) and/or Cations (Ca,K,Na) HNO3  16010/6020
Dissolved Metals (As,Ba,Cr,Fe,Pb,Mn,Se) HNO3 Field filtered 0.45-u
~ToTarVetals (Ho,NLVa) | Hiv©9——r684616020amdfor 7470
~BisseivedMetals-tgNier HRGS Field 11 "45-u
Anions (Chloride,Fluoride,Sulfate) Neat 300
Nitrate-Nitrite H2804 [per historical, ESC Lab Sciences
TDS Neat 2540C
el ErFriCH ~REO_ |SM4500
\V §7m Eg‘EP"M NA' > E:‘W-MQ €% aibavi Seme ) Smm.’,
If <0.03 feet of PSH present, remove PSH and sample groundwater




Navajo Refining Company
Artesia Refinery

Monitoring Well Purging and Sampling Record

Well: pAvw ~ @
Event: Spring 2016 (Annual)

Hydrologic Monitoring
for TRC

Artesia, New Mexico Area of Concern: £p Houston, Texas
Well Inspection Information Initials: 4,
Depth to Depth to LNAPL Well Total Sample
Date Time LNAPL Water Thickness Depth Intake Well Inspection Comments
(F-TOC) (Ft-TOC) {Ft) (Ft-TOC) (Ft-TOC) Cap Casing Well Secured Label Other
S| 1355 A 4,00 0 oo |50 les Yes Yes Yeg Weather: &1, Cland o TD' s
Y2k | 775 | Vi dod [ 0.0 ’
Well Purging Record
Depth to Cum. Vol. pH T led Dissolved Oxidation- Turbidity
Date Time Water Purged (std (C) (umho/cm) Oxygen Reduction- {NTU) Water Color / Clarity
(Ft-TOC) (L) units) (mg/L) Potential (mV)
YUUL ! 1750 415 0.5 7164 1.2 {670 3 6.6 A Ueor w7/ veilows  |Low-flow groundwater sample:
1732 Qa6 1.0 7.63 o T 3 590 I g “T7LS | TF.1 dpad i )Jperistaltic pump w/ ded tubing
1722 | 407 15 |51 (oM [ Bbie [0 [-77.4 | &3 [ B) ded bladder pump
1737 g(i 3 2.0 752 26,3 g 64D &1 .6 &L C) non-ded bladder pump; or
V7% AN 25 147 206.2. | %650 (0.6 L7 nY Standard groundwater sample:
17472 ahﬁ 3.0 bl .l 365‘& &.6 “35.6 6.1 D) bailer due to limited column; or
I7 yz— 4.0 3.5 243 . 2660 .6 =227 Z.7 E) recovery well cycling sample
/ 171'57 q 117 4.0 2*“” 1o. K650 | D6 4.4 q N J._ \i/ F) irrigation well grab sample
Well Sampling Record
Sample Depth to pH T sC Dissolved Oxidation- Turbidity Comments
Date Time 1.D. Water (std units) ©) (umho/cm) Oxygen Reduction- (NTU) Parameter Preserv
(Ft-TOC) {mg/L) Potential (mV) Lab: ESC Lab Sciences, Mt. Juliet, TN
Yzt 180 [mw-gd | 417 [ 280 Q0.0 | R63%0 (& [ ~oN (4.9 DRO HOL |so15m
GRO HCL 8015M
VOoC HCL 8260
Total Metals (As,Ba,Cr,Fe,Pb,Mn,Se) and/or Cations (Ca,K,Na) HNO3  [6010/6020
Dissolved Metals (As,Ba,Cr,Fe,Pb,Mn,Se) HNO3 Field filtered 0.45-u
“Totarhrk R AALLCY) HME: 4076020 amfoT 7470
Bissoved VIetals (Ho;itvey HMROS [l 1 =5
Anions (Chloride, Fluoride,Sulfate) Neat 300
Nitrate-Nitrite H2804 |per historical, ESC Lab Sciences
TDS Neat 2540C
yemie TNIOTT SNRE568—
If <0.03 feet of PSH present, remove PSH and sample groundwater




+eER-Ep-0t
(fov Same ma[-,_s.g)

Monitoring Well Purging and Sampling Record —
Navajo Refining Company Well: pMw ~") 4 Hydrologic Monitoring
Artesia Refinery Event: Spring 2016 (Annual) for TRC
Artesia, New Mexico Area of Concern: EP Houston, Texas
Well Inspection Information {(4in- stickeus) Initials: Mﬂ@
Depth to Depth to LNAPL Well Total Sample
Date Time LNAPL Water Thickness Depth Intake Well Inspection Comments
(Ft-TQC) (F-TOC) (Ft) (F-TOC) (F-TOC) Cap Casing Well Secured Label Other
Yrenp |[Mis Ms | 264 | oo | 0dg [14Z Ves | Yes Yeu, Yes Weather: S{.(lauly &'~
Y16liblis1o wh | 2.64 0.0 : \
Well Purging Record
Depth to Cum. Vol. pH T SC Dissolved Oxidation- Turbidity
Date Time Water Purged (std {C) {umho/cm) Oxygen Reduction- (NTU) Water Color / Clarity
(F+-TOC) L) units) (mg/L) Potential (mV)
q!' whig | ats .64 0.5 T30 | 161 lezon EN £43 .7 (Ueer Low-flow groundwater sample:
1§27 Z. T 1.0 2L i 9.4 £Lin 2.0 &0, L ip & { @peristaltic pump w/ ded tubing
a0 | 2.73 15 1.2 | WS 150 i T 59.6 3.4 / B) ded bladder pump
war |R.7Y4 20 2. e 6300 | 0. St.0 | Tl C) non-ded bladder pump; or
{§2¢ 27 Y 2.5 724 9.0 é%}b 0.6 74,2 6.5 Standard groundwater sample:
1537 &7'\, 3.0 714 lc\'tO t3G%o Db 53.7 4.1 D) bailer due to limited column; or
N SUp c?),,_Z Y 3.5 T- Y §9.0 435‘3 Ol 53, 1 56’ E) recovery well cycling sample
N 547 [’R74 4.0 7:.14 1.0 B85 NS 57,1 4,9 Nl F) irrigation well grab sample
Well Sampling Record
Sample Depth to pH T sC Dissolved Oxidation- Turbidity Comments
Date Time 1.D. Water (std units) (C) {umho/cm) Oxygen Reduction- (NTU) Parameter Preserv
(Ft-TOC) (mg/L) Potential (mV) Lab: ESC Lab Sciences, Mt. Juliet, TN
Y/bl 1sus  mw-1e | B4 [ elq 4.0 | gago | 0.6 51 | 49 DRO HCL _|s015M
GRO HCL 8015M
VOC HCL 8260
Total Metals (As,Ba,Cr,Fe,Pb,Mn,Se) and/or Cations (Ca,K,Na) HNO3  [6010/6020
Dissolved Metals (As,Ba,Cr,Fe,Pb,Mn,Se) HNO3 Field filtered 0.45-u
ToraHvetatstHgitive) HNGS—18010/602e-andiontdZl
BPissoived-tetats (AN, Vat—HNOS—TFiete-fittered-Ordbmtr—
Anions (Chloride,Fluoride,Sulfate) Neat 300
Nitrate-Nitrite H2804  |per historical, ESC Lab Sciences
TDS Neat 2540C
—Syanide—T"NaOM—{SW4508—
bl | o5~ [E8-2P-01 | o —| > serme <5 above] Samt | Goe
If <0.03 feet of PSH present, remove PSH and sample groundwater




Navajo Refining Company
Artesia Refinery

Monitoring Well Purging and Sampling Record

Well: pwo-~T73

Event: Spring 2016 (Annual)

Hydrologic Monitoring
for TRC

Artesia, New Mexico Area of Concern: EFP Houston, Texas
Well Inspection Information Initials: 5
Depth fo Depth to LNAPL Well Total Sample
Date Time LNAPL Water Thickness Depth Intake Well Inspection Comments
(F-TOC) (F-TOC) (Ft) (F-TOC) (F-TOC) Cap Casing Well Secured Label Other
Wit |25 Me | dao | 00 (g0 | Mk | Yo | Ve s Yes Weather: 5. Clowddy, &'
Well Purging Record
Depth to Cum. Vol. pH T SC Dissolved Oxidation- Turbidity
Date Time Water Purged (std (C) (umho/cm) Oxygen Reduction- (NTU) Water Color / Clarity
(Ft-TOC) (L) units) (mg/L) Potential (mV)
Yt i4zo 930 0.5 b5t 12.7 tiao 3.0 ~ 26,8 136 Clondly Low-flow groundwater sample:
lyav §.24 1.0 L0 17.4 Lleo .M =T oy i ' {A) peristaltic pump w/ ded tubing
135~ | 923 15 .47 7.5~ [6120 | 1.6 -20.7 | 44,4 | B) ded bladder pump
ta7 |1 9237 2.0 61> 7.0 tiso | 1.4 A9l | % \ C) non-ded bladder pump; or
{44 g2 2.5 £ {770 6240 1.3 -39 ( T1.M Q/ Standard groundwater sample:
yd? |1 432 3.0 %% V7.6 (dio 13 “40.7 65 M | sl eloudy D) bailer due to limited column; or
K“P‘(g 9437 35 £.9 i 7.0 £l49o 1 L ~434 LD / E) recovery well cycling sample
-7 4.3 4.0 G4 \é‘ G4 (126 . -S54y | 56,y F) irrigation well grab sample
Well Sampling Record .
Sample Depth to pH T SC Dissolved Oxidation- Turbidity Comments
Date Time LD. Water (std units) (9] (umho/cm) Oxygen Reduction- (NTU} Parameter Preserv
(Ft-TOC) (mg/L) Potential (mV) Lab: ESC Lab Sciences, Mt. Juliet, TN
Hlbflo | 1450 |mw-3] 427 644 169 4120 | L | -45% (S DRO HCL _|8o15m
GRO HCL 8015M
VOC HCL 8260
Total Metals (As,Ba,Cr,Fe,Pb,Mn,Se) and/or Cations (Ca,K,Na) HNO3  |6010/6020
Dissolved Metals (As,Ba,Cr,Fe,Pb,Mn,Se) HNO3 Field filtered 0.45-u
Fotal Metals (Hg NiMah—HNO3 6010/6626-arrefor-7470
Bissetredk (FyNEYE) FNOS Feld-filtered-8-45-
Anions (Chloride,Fluoride,Sulfate) Neat 300
Nitrate-Nitrite H2S04  |per historical, ESC Lab Sciences
TDS Neat 2540C
yerce NaBF—TSVIES00™
If <0.03 feet of PSH present, remove PSH and sample groundwater




Navajo Refining Company
Artesia Refinery
Artesia, New Mexico

Monitoring Well Purging and Sampling Record

Well: pAw>~ 25

Event: Spring 2016 (Annual)
Area of Concern:

Hydrologic Monitoring
for TRC

ED Houston, Texas
Well Inspection Information (Qm ) 5"“‘9“‘49) Initials: M@@
Depth to Depth to LNAPL Well Total Sample
Date Time LNAPL Water Thickness Depth Intake Well Inspection Comments
(F-TOC) (F-TOC) (Ft) (F-TOC) (F-TOC) Cap Casing Well Secured Label Other
Wbl Vo [ s (V047 | o [ 1731 | 150 | Yes Jeg Yes Yes Weather: G0, { louilly =2y
S0/ ©io 40631 o6 ' !
Well Purging Record X Devole. — (0
Depth to Cum. Vol. pH T Sled Dissolved Oxidation- Turbidity
Date Time Water Purged (std (9] (umho/cm) Oxygen Reduction- {NTU) Water Color / Clarity
(Ft-TOC) (L) units) ) (mg/L) Potential (mV)
klft?/ﬂ? H! 5 10 46 0.5 7.4 Lo T 3%v0 ('_1“( “5%.0 7t (i e Loyflow groundwater sample:
i i1 1Lb1 1.0 kS g4 [ 37¢o0 | 1.5~ Febo.d £.4 { () beristaltic pump w/ ded tubing
1o 1104 15 7.07 {d.1 37760 | 1.0 5.1 | 5.7 J B) ded bladder pump
- 1)L i 5L‘ i 2.0 7 O 127 3tspo| 0.1 - ‘-l D 4.7 : C) non-ded bladder pump; or
Wis~ o6 2.5 642 V4 b dT1Te| 0.7 -21.5 3.1 Standard groundwater sample:
HTZ 11 OR 3.0 6:47 13067 [ 3Tweo | 6.1 ~L64 %1 D) bailer due to limited column; or
, 1120 il 1y 3.5 6:95~ | 135 310 | B.7 XY 2.5 E) recovery well cycling sample
\/ i3 Viedy 4.0 6_, q (-I[ \3.6 37ed| D é ~12. 6 2.9 A F) irrigation well grab sample
Well Sampling Record
Sample Depth to pH T sSC Dissolved Oxidation- Turbidity Comments
Date Time 1.D. Water {std units} (C) (umho/cm) Oxygen Reduction- (NTU) Parameter Preserv
(Ft-TOC) (mg/L) Potential (mV) Lab: ESC Lab Sciences, Mt. Juliet, TN
QI 125 [MwA | VL | 694 (V34 [ 31200 O | ~13.6 | 2.9 DRO HCL _ [8015M
' GRO HCL _ [sotsM
VOC HCL 8260
Total Metals (As,Ba,Cr,Fe,Pb,Mn,Se) and/or Cations (Ca,K,Na) HNO3 6010/6020
Dissolved Metals (As,Ba,Cr,Fe,Pb,Mn,Se) HNO3 Field filtered 0.45-u
o MEErs THT NG e HMNOS—16046/6020-andfor 7470
Anions (Chloride,Fluoride,Sulfate) Neat 300
Nitrate-Nitrite H2804 |[per historical, ESC Lab Sciences
TDS Neat 2540C
[ Cyamide T NaO—Si500—
If <0.03 feet of PSH present, remove PSH and sample groundwater




(Nv'i’ " Sawmpling Pr&&v‘vzm)

Monitoring Well Purging and Sampling Record

Navajo Refining Company well: Mw- 2B (gemsz en iJj) Hydrologic Monitoring
Artesia Refinery Event: Spring 2016 (Annual) for TRC
Artesia, New Mexico Area of Concern: £ Houston, Texas
Well Inspection Information Initials: y144 50
Depth to Depth to LNAPL Well Total Sample
Date Time LNAPL Water Thickness Depth Intake Well Inspection Comments
(Ft-TOC) (Ft-TOC) (Ft) (FI-TOC) (Ft-TOC) | Cap Casing Well Secured Label Other
s | yvus Whg 1035 | D.© MM] Yo Yeo Yes Yeo Weather.  si.Clewdl, 2p%
#
Well Purging Record
Depth to Cum. Vol. pH T SC Dissolved Oxidation- Turbidity
Date Time Water Purged (std €) (umho/cm) Oxygen Reduction- (NTU) Water Color / Clarity
(Ft-TOC) (L) units) (mg/L) Potential (mV)
0.5 Loy-flow groundwater sample:

1.0 A)\\eristaltic pump w/ ded tubing
1\.R B) déNgladder pump

2.0 \\ C) non-d&\lgladder pump; or
2.5 \ Standard grounMer sample:
3.0 \ D) bailer due to Iim%d\column; or
3.5 \\ E) recovery well cyclinﬁmple
4.0 \\ F) irrigation well grab sample
N
Weil Sampling Record \
Sample Depth to pH T Dissolved Oxidation- Turbidity Comments
Date Time LD. Water (std units) ©) (umho/c) Oxygen Reduction- (NTU) Parameter Preserv
(Ft-TOC) (mg/L) Potential (mV) Lab: ESC Lab Sciences, Mt. Juliet, TN
DRO HCL 8015M
N\ \\GRO HCL  |so15M
N v HCL _ |s260

Total Metals (AsBa.Cr,Fe,Pb,Mn,Se) andior Cations (Ca,RNa)]  HNO3  |6010/6020
I\, Dissolved Metals (As,Ba,Cr,Fe,Pb,Mn,Se\)\ HNO3  [Field filtered 0.45-u

Total Metals (Hg,Ni,Va) \NOS 6010/6020 and/or 7470
\ Dissolved Metals (Hg,Ni,Va) HNB’S\ Field filtered 0.45-u

~
\ Anions {Chloride,Fluoride,Sulfate) Neat ?SG\
Nitrate-Nitrite H2S04 |per hisMSC Lab Sciences
Ty

TDS Neat 2540C

Cyanide NaOH SM4500

If <0.03 feet of PSH present, remove PSH and sample groundwater




Navajo Refining Company
Artesia Refinery
Artesia, New Mexico

Monitoring Well Purging and Sampling Record

Well:
Event:

Area of Concern:

Mw-T
Spring 2016 (Annual)

Hydrologic Monitoring
for TRC

EP Houston, Texas
Well Inspection Information Initials: (Mgl
Depth to Depth to LNAPL Well Total Sample
Date Time LNAPL Water Thickness Depth Intake Well Inspection Comments
(Ft-TOC) (F-TOC) (Ft) (Ft-TOC) (F-TOC) Cap Casing Well Secured Label Other
q/iélie | o Wi~ | 2od | oo [ a4 | 193 | Ve Yo Yes, Ye weather_ sk ( lon i, 207
Hirzle et TWA T 700 | &0 _ ’
Weli Purging Record -
Depth to Cum. Vol. pH T sC Dissolved Oxidation- Turbidity
Date Time Water Purged (std (C) {umho/cmy) Oxygen Reduction- (NTU) Water Color / Clarity
(Ft-TOC) (L) units) (mg/L) Potential (mV)
Ypzz/ib if)?_ﬁ.'— 7.4 05 7.5 12,9 13570 | 2.3 2% 3LY4 SL(JO'MQL/ M,/ Orase |Low-flow groundwater sample:
D17 7.5 1.0 A 1%, §35z0 1\‘«} 3.9 T1-D Aartides ) peristaltic pump w/ ded tubing
1630 | 2.5 15 7Y 3.0 _[16ic | Lo .6 Lo L B) ded bladder pump
0% | 735 | 20 | 735 [\7.Aq |1B3¢3e]| OR | T 25,4 | clewc o/ Oramee | C)non-ded biadder pump; or
\D357 | 7.5 2.5 7.3\ 1.5 [iRéip]| o, L -3, 3 73, é Pefdig log Standard groundwater sample:
{027 7.5 3.0 7.5 |17y 12630 0.5 |~a. 10.8 ' D) bailer due to limited column; or
7/ 104D 3-8 35 7:20 i7.6 2630 D™ | —14, 7 /9.4 E) recovery well cycling sample
v W | 7.1 4.0 T.1% i1 e aézo| &5 | -n.z Q'Z«-? F) irrigation well grab sample
Well Sampling Record
Sample Depth to pH T sc Dissolved Oxidation- Turbidity Comments
Date Time 1.D. Water (std units) (C) (umho/cm) Oxygen Reduction- (NTU) Parameter Preserv
(Ft-TOC) (mg/L) Potential (mV) Lab: ESC Lab Sciences, Mt. Juliet, TN
YUl pys (Mwa ] 75 719 [ 176 136t | ©.F5 |=17.2 | V3.7 DRO HCL  [8015M
GRO HCL 8015M
VOC HCL 8260
Total Metals (As,Ba,Cr,Fe,Pb,Mn,Se) and/or Cations (Ca,K,Na) HNO3  |6010/6020
Dissolved Metals (As,Ba,Cr,Fe,Pb,Mn,Se) HNO3 Field filtered 0.45-u
—TotatMeas g, N, va) HROS 80 16/6026 amdror7470
Bissolved-Metate-thHoNvea)T—HNOS tered 0.45-u
Anions (Chloride,Fluoride,Sulfate) Neat 300
Nitrate-Nitrite H2804  [per historical, ESC Lab Sciences
DS Neat 2540C
i O SWAS00
If <0.03 feet of PSH present, remove PSH and sample groundwater




Navajo Refining Company
Artesia Refinery

Artesia, New Mexico

Monitoring Well Purging and Sampling Record
wel: OCD-le
Event: Spring 2016 (Annual)

Hydrologic Monitoring
for TRC

Area of Concern: £p Houston, Texas
Well Inspection Information Initials: P03
Depth to Depth to LNAPL Well Total Sample
Date Time LNAPL Water Thickness Depth Intake Well Inspection Comments
(Ft-TOC) (Ft-TOC) (Ft) {Ft-TOC) {Ft-TOC) Cap Casing Well Secured Label Other
| Y6fib | a5 N& 078 | D:0 64 | Uk Yes i comt fes Yes okl [Weather &1 (oo, 707,
REES M 2% | 0D clese_pmoei] _ Bl ’ _
Well Purging Record
Depth to Cum. Vol. pH T SC Dissolved Oxidation- Turbidity
Date Time Water Purged (std ©) {umho/cm) Oxygen Reduction- (NTU) Water Color / Clarity
(Ft-TOC) (L) units) (mg/L) Potential (mV)
uﬁjﬁé C”?ﬁ' 10:34 0.5 T1.571 B | i’jgl& 3.7 Y57 | Lk Clew s Low-flow groundwater sample:
%1 1645 10 7MY | g0 | ST | ~23% | iY%T i {&)peristaltic pump w ded tubing
Q4o | 1646 | 15 |37 (140 [ideip [ LWV [ o3y | )13 B) ded bladder purp
a47 10:4b 2.0 73 \d |i»q4ee | 0.4 -15.6 | &5 C) non-ded bladder pump; or
45~ iDdb 2.5 7.7 i%-ﬁ{ i 6‘?(70 6.7 = Z‘- & 5. % Standard groundwater sample:
C['—lﬂ D47 3.0 2.4 3.8 1555 0.6 “ oM S D) bailer due to limited column; or
AL 950 1097 3.5 2720 VAR [ 13%25 | 66 ~1hb M / E) recovery well cycling sample
\ a5 15:97 4.0 7:1% i3.2 i3 %Ot‘) [ONS 134 ug | F) irrigation well grab sample
Well Sampling Record
Sample Depth to pH T sC Dissolved Oxidation- Turbidity Comments
Date Time 1.D. Water (std units) ©) (umho/cmy) Oxygen Reduction- (NTU) Parameter Preserv
(Ft-TOC) (mg/L) Potential (mV) Lab: ESC Lab Sciences, Mt. Juliet, TN
zuie| 955 |0eD~L | 1097 [ 1% [ 1% [ (®%0e | 06 | =139 |%. & DRO HOL  [8015M
GRO HCL 8015M
VOC HCL 8260
Total Metals (As,Ba,Cr,Fe,Pb,Mn,Se) and/or Cations (Ca,K,Na) HNO3 6010/6020
Dissolved Metals (As,Ba,Cr,Fe,Pb,Mn,Se) HNO3 Field filtered 0.45-u
ota ANIAYY) HNG: 6864.0/6020-and/ar7470
-Bissotved-etals (Hg,NI, VAT FES—1Fetd-fittered-0m5-0
Anions (Chloride,Fluoride,Sulfate) Neat 300
Nitrate-Nitrite H2804 _|per historical, ESC Lab Sciences
TDS Neat 2540C
("J il [NEYa1X)

If <0.03 feet of PSH present, remove PSH and sample groundwater




Navajo Refining Company
Artesia Refinery
Artesia, New Mexico

Monitoring Well Purging and Sampling Record

Well: OCD -JAR
Event: Spring 2016 (Annual)
Area of Concern:

Hydrologic Monitoring
for TRC

ED Houston, Texas
Well inspection Information (L, iny g4k ‘40 Initials: YA, pye,
Depth to Depth to LNAPL Well Total Sample
Date Time LNAPL Water Thickness Depth Intake Well Inspection Comments
(FTOC) (Ft-TOC) (Ft) (Ft-TOC) (F-TOC) Cap Casing Well Secured Label Other
Yklle | o | Mo | 4o Gz |4 | JLo Yes Yeg Yes Voo Weather: 5(+( foud L S
Yzzue [ 32 | NE |9 2.0 ) - =
Well Purging Record
Depth to Cum. Vol. pH T led Dissolved Oxidation- Turbidity
Date Time Water Purged (std (C) {umho/cm) Oxygen Reduction- (NTU) Water Color / Clarity
(Ft-TOC) (L) units) (mg/L) Potential (mV)
Yizzie 2\-{0 4,94 0.5 Tz LD S| 2T =37 [ 744 Olone vl olies Low-flow groundwater sample:
{ B4z 4 2% 1.0 704 2164 12660 Ly = 1oy Su9g sucdicied i () peristaltic pump wi ded tubing
J M 4.4\ 1.5 7.:06 . T | USS j11) 3.3 7. & ' B) ded bladder pump
87 4.4% 2.0 .08 10.0 1180 0:9 12,2 3l SFA C) non-ded bladder pump; or
50 2.95M 25 7.04 i3 \%050 DN 249.9 8. 7“ Standard groundwater sample:
352 4.9 é‘ 3.0 7‘0‘-{ 14,77 idNLe Seb 4.3 T, | D) bailer due to limited column; or
B ?SS’ 4.497 35 7.0% iq: 3 v309n| O.6 26,4 b.b E) recovery well cycling sample
Yy B 4:9% 4.0 7.0% 144 12030 | Q) & 3L V7. Ci N/ F) irrigation well grab sample
Well Sampling Record
Sample Depth to pH T SC Dissolved Oxidation- Turbidity Comments
Date Time LD. Water (std units) (C) (umho/cm) Oxygen Reduction- (NTU) Parameter Preserv
{Ft-TOC) (mg/L) Potential (mV) Lab: ESC Lab Sciences, Mt. Juliet, TN
H22/6| 90 jocp-74r | 4.9% [ 2.03 [144 V3o | 0.6 | 312 | 17.4 DRO HCL  [so1sm
GRO HCL 8015M
VOoC HCL 8260
Total Metals (As,Ba,Cr,Fe,Pb,Mn,Se) and/or Cations (Ca,K,Na) HNO3 6010/6020
Dissolved Metals (As,Ba,Cr,Fe,Pb,Mn,Se) HNO3 Field filtered 0.45-u
—Fotatetats(Hy NGV HNO3—60TU/6020 ardor 7470
Bissolvet-MetaistHg NG Va)—HNO3 } =1
Anions (Chloride,Fluoride,Sulfate) Neat 300
Nitrate-Nitrite H2804 _[per historical, ESC Lab Sciences
TDS Neat 2540C
—Cyanide—1 NaOF——SM4508——
If <0.03 feet of PSH present, remove PSH and sample groundwater




s

Monitoring Well Purging and Sampling Record

Navajo Refining Company Well: 0wD-T18 (Gwa e e "'"j) Hydrologic Monitoring
Artesia Refinery Event: Spring 2016 (Annual) for TRC
Artesia, New Mexico Area of Concern: ED Houston, Texas
Well Inspection Information Initials: 4 ik
Depth to Depth to LNAPL Well Total Sample
Date Time LNAPL Water Thickness Depth Intake Well Inspection Comments
(Ft-TOC) (Ft-TOC) (Ft) (Ft-TOC) (FTOC) |~ Cap Casing Well Secured Label Other
Ukl | iMS | Nac 44 | 00 | 569( | 5185 | Ve, Ves | Veo Ves westher O(loudy, &'
Well Purging Record
Depth to Cum. Vol. pH T sC Dissolved Oxidation- Turbidity
Date Time Water Purged (std {C) (umho/cm) Oxygen Reduction- (NTU) Water Color / Clarity
(Ft-TOC) \L) units) (mg/L) Potential (mV)
0. Low-flow groundwater sample:
1.0 \\ @peristaltic pump w/ ded tubing
15 N B) ded bladder pump
2.0 \\ C) non-ded bladder pump; or
2.5 \ Standard groundwater sample:
3.0 \\ D) bailer due to limited column; or
3.5 \ E) recovery well cycling sample
4.0 \ F) irrigation well grab sample

™~
~

Well Sampling Record \

Sample Depth to pH T SC Dissolved Oxidatiep- Turbidity Comments
Date Time 1.D. Water (std units} (C) (umho/cm) Oxygen Reducti:k (NTU) Parameter Preserv
(F-TOC) (mg/L) Potential (mV) \ Lab: ESC Lab Sciences, Mt. Juliet, TN
\ DRO HCL  {8015M
\\ GRO HCL 8015M
QoC HCL 8260

Total Metals (As,Ba,Cr,Fe,Pb,Mn,Se) and/or Cations (ma) HNO3 6010/6020
Dissolved Metals (As,Ba,Cr, Fe,Pb,Mn,Sa“\ HNO3  [Field filtered 0.45-u
Total Metals (Hg,Ni,Va) MS 6010/6020 and/or 7470
Dissolved Metals (Hg,Ni,Va) HN03\.Eie[d filtered 0.45-u
Anions (Chloride, Fluoride,Sulfate) Neat 300
Nitrate-Nitrite H2S04 |per histo‘;hh ESC Lab Sciences
TDS Neat 2540C
Cyanide NaOH SM4500

If <0.03 feet of PSH present, remove PSH and sample groundwater




Navajo Refining Company
Artesia Refinery
Artesia, New Mexico

Q\Jc)-!— n Se.mpimj Program
Monitoring Well Purging and Sampling Record

Well:

ocp- 7¢
Event: Spring 2016 (Annual)

Genge en@

Hydrologic Monitoring
for TRC

Area of Concern: EP Houston, Texas
Well Inspection Information [nitimﬁ?
Depth to Depth to LNAPL Well Total Sample
Date Time LNAPL Water Thickness Depth Intake Well Inspection Comments
(F-TOC) (F-TOC) (Ft) (Ft-TOC) (Ft-TOC) Cap Casing | Well Secured Label Other
q6(6 | 5o Nic $35 | oo | 70as | we Sauglg Yoo Yes V.es Yes Weather: S ), (,imﬂ./ 385
Well Purging Record
Depth to Cum. Vol. pH T SC Dissolved Oxidation- Turbidity
Date Time Water Purged (std C) (umho/cm) Oxygen Reduction- (NTU) Water Color / Clarity
(Ft-TOC),, (L) units) (mg/L) Potential (mV)
\ 0.5 Low—%qw groundwater sample:
1.0 A) pe&altic pump w/ ded tubing
\1.5 B) ded bmqer pump
ﬁ\ C) non-ded Mump; or
2.5 \ Standard groundwat(%fnp/e:
3.0 \ D) bailer due to limited column; or
3.5 \ E) recovery well cycling sample
4.0 F) irrigation well grab sample
Well Sampling Record \
Sample | Depth to pH T SC Dissolved Oxidation- Turbidity Comments
Date Time LD. Water (std units) C) (umhg/cm) Oxygen Reduction- (NTU) Parameter Preserv
(Ft-TOC) {mg/L) Potential (mV) Lab: ESC Lab Sciences, Mt. Juliet, TN
AN DRO HoL  [sot1sm
N GRO HCL _ [sot5M
VOC HCL 8260
Total Metals (As,Ba, e,Pb,Mn,Se) and/or Cations (Ca,K,Na) HNO3 6010/6020
Dissol Metals (As,Ba,Cr,Fe,Pb,Mn,Se) HNO3 Field filtered 0.45-u
\Total Metals (Hg,Ni,Va) HNO3  {6010/6020 and/or 7470
Disschi(Hg,Ni,Va) HNO3  [Field filtered 0.45-u
Anions (Chloride, Fluoride; Neat 300
Nitrate-Nitrite H2804 |per historical, ESC Lab Sciences
TDS Neat 2540C
Cyanide NaOH  |SM4500
If <0.03 feet of PSH present, remove PSH and sample groundwater




Navajo Refining Company
Artesia Refinery
Artesia, New Mexico

Monitoring Well Purging and Sampling Record

Well: Mw - lo
Event: Spring 2016 (Annual)
Area of Concern:

Hydrologic Monitoring
for TRC

EP ) Houston, Texas
Well Inspection Information ( Uin 5S4y p) Initials: S CT>
Depth to Depth to LNAPL Well Total Sample ;
Date Time LNAPL Water Thickness Depth Intake Well Inspection Comments
(Ft-TOC) (Ft-TOC) (Ft) (Ft-TOC) (Ft-TOC) Cap Casing Well Secured Label Other
dholio | (185 MA 1029 | o0 |z0,33] (.0 Yes Yes Yer Yes Weather: (letr  EOS
dlgifie | i | A lodo | 0.0
Well Purging Record
Depth to Cum. Vol. pH T SC Dissolved Oxidation- Turbidity
Date Time Water Purged (std ©) (umho/cm) Oxygen Reduction- (NTU) Water Color / Clarity
(Ft-TOC) (L) units) (mg/L) Potential (mV)
ul2fle iLzo (0.4 0.5 qHp 228 L (3¢ =767 1%L Clea— o odor Low-flow groundwater sample:
he 21 {fo. 46 1.0 .l z2.4 GL 70 2.C =TS |74 i @)eristaltic pump W/ ded tubing
2 12.ug, 1.5 e AIe) 219 GLSO 2.3 -7 8 | 6.8 B) ded bladder pump
[P i lg b 2.0 .05 215 LGSO {5 -79.9 [ C) non-ded bladder pump; or
1, 30 0.4l 2.5 o3 |Zi32 [ARIY l.s™ -%6 |59 Standard groundwater sample:
e 22 lo.4& 3.0 7.0 [21.3 {GHOe .3 -%1.3 |5 4 D) bailer due to limited column; or
1635 |io.dbe 3.5 7.0} 24 Z &30 {.% -52.1 5.3 E) recovery well cycling sample
4 it 31 0.4l 4.0 2.0t |21 2 (0 30 .3 _s2 -9 {9 {/ F) irrigation well grab sample
Well Sampling Record
Sample Depth to pH T SC Dissolved Oxidation~ Turbidity Comments
Date Time LD. Water (std units) ©) (umho/cm) Oxygen Reduction- {NTU) Parameter Preserv .
(Ft-TOC) {mg/L) Potential (mV) Lab: ESC Lab Sciences, Mt. Juliet, TN
Yan [1bH0 [MwTl] o4l | 7.0 (212 |Glie | 1.3 |-52.9 |49 DRO HCL  |8015M
T GRO HCL _ |8015M
VOoC HCL 8260
Total Metals (As,Ba,Cr,Fe,Pb,Mn,Se) and/or Cations (Ca,K,Na) HNO3  |6010/6020
Dissolved Metals (As,Ba,Cr,Fe,Pb,Mn,Se) HNO3  |Field filtered 0.45-u
J 507 HNO3
‘Bissoivet-vetaistHyNB:ECot) FHNOS ) Bre 5
Anions (Chloride,Fluoride,Sulfate) Neat 300
Nitrate-Nitrite H2804  |per historical, ESC Lab Sciences
TDS Neat 2540C
~T—Cyanide O S50

If <0.03 feet of PSH present, remove PSH and sample groundwater




Navajo Refining Company
Artesia Refinery
Artesia, New Mexico

Monitoring Well Purging and Sampling Record
welr: Mw-T]
Event: Spring 2016 (Annual)

Area of Concern

“EP

Hydrologic Monitoring
for TRC
Houston, Texas

Well Inspection Information (L}m}' $tick qp> initials: S
Depth to Depth to LNAPL Well Total Sample
Date Time LNAPL Water Thickness Depth Intake Well Inspection Comments
_ (Ft-TOC) (Ft-TOC) (Ft) (F-TOC) (Ft-TOC) Cap Casing Well Secured Label Other
dldis |i205 Vil B X P5X oo (2652 |i5.2 Yes Yer Yes v<s weather: Cleas €03
di4le [idos wA 186> |o o
Well Purging Record
Depth to Cum. Vol. pH T sC Dissolved Oxidation- Turbidity
Date Time Water Purged (std (C) (umho/cm) Oxygen Reduction- (NTU) Water Color / Clarity
(Ft-TOC) (L) units) (mg/L) Potential (mV)
“ffZ‘a'ﬂ(, qio g7 0.5 NAR 21.€ T4 | 4O -5 | 9. 4 Cleas ;. gold tint s odor |Low-flow groundwater sample:
141t §.719 1.0 ~7. 01 2i.s 490 (2 & -72.9 5. T : ) peristaltic pump w/ ded tubing
1443 ¥,80 15 (.99 |21 sooe 3.4 -73.6 |177.4 i B) ded bladder pump
147 g. 80 2.0 (.97 20.9 F020 |3 2 7155 | bL.S C) non-ded bladder pump; or
420 %.51 25 {, 95 20.71 g030 |31 =773 | . 2 Standard groundwater sample:
i1z g.8>- 3.0 (.93 20. $030 |31 -%0.5 |5.% D) bailer due to limited column; or
1425 §.%% 3.5 .93 10. & 9040 3.1 -8 5.5 E) recovery well cycling sample
i/ 12 5,82 4.0 92 720.{, P ENe -¥3.9 5.4 Vo ¢ \i'/ F) irrigation well grab sample
Well Sampling Record
Sample Depth to pH T ScC Dissolved Oxidation- Turbidity Comments
Date Time I.D. Water (std units) (C) {umho/cm) Oxygen Reduction- (NTU) Parameter Preservy
(Ft-TOC) (mg/L) Potential (mV) Lab: ESC Lab Sciences, Mt. Juliet, TN
dhilie | i4z20 [mw-17] §%2 (.92 70..o | €040 3,0 -§3.4 s. Y DRO HCL  [8015M
] GRO HCL  |8015M
VOC HCL 8260
Total Metals (As,Ba,Cr,Fe,Pb,Mn,Se) and/or Cations (Ca,K,Na) HNO3 6010/6020
Dissolved Metals (As,Ba,Cr,Fe,Pb,Mn,Se) HNO3 Field filtered 0.45-u
Fotatietals-tHeNtr BT 0) HNOS™ [6UTOr8 028 armdfor-7470
INMB-Ce HANO3™ |Field filtereq U5
Anions (Chloride,Fluoride,Sulfate) Neat 300
Nitrate-Nitrite H2804  |per historical, ESC Lab Sciences
TDS Neat 2540C
“Syamite [ NaoOA™—TSa500—
If <0.03 feet of PSH present, remove PSH and sample groundwater




Monitoring Well Purging and Sampling Record

Navajo Refining Company Well: p0~T7 8 Hydrologic Monitoring
Artesia Refinery Event: Spring 2016 (Annual) for TRC
Artesia, New Mexico Area of Concern: E P Houston, Texas
Well Inspection Information hitials:  SCY
Depth to Depth to LNAPL Well Total Sample
Date Time LNAPL Water Thickness Depth Intake Well Inspection Comments
(Ft-TOC) (Ft-TOC) (Ft) (Ft-TOC) {Ft-TOC) Cap Casing Well Secured Label Other
Hfze/ie | 1210 MVA (%68 |00 12.57 | 14.C yes ves Yeg fes Weather. (le=" §D 3
dizafic ({705 | w4 [§0F (0.0 [19.67
Well Purging Record
Depth to Cum. Vol. pH T SC Dissolved Oxidation- Turbidity
Date Time Water Purged (std (C) (umho/cm) Oxygen Reduction- (NTU) Water Color / Clarity
(Ft-TOC) (L) units) (mg/L) Potential (mV)
4 z*i/lév {710 7 ~11 0.5 .28 |21.% LSO 3G -79.3 245 ¢leas W/ Qviv/ At Loyw-flow groundwater sample:
1712 |8.84 1.0 7273 [20.77 |52z |z ~-73.4 727.9 Y { fﬁeristaltic pump w/ ded tubing
17 8,89 15 |l 12o.o |4¢70 17 ~72.¥ |19 % B} ded bladder pump
17177 %gﬂ"‘i’ 2.0 ARA {9.% H70C (S -72.% T2 C) non-ded bladder pump; or
\ {720 $.9% 2.5 2.{0 |l4.7 4,30 IH -7 & {71 Standard groundwater sample:
| v 4.0 3.0 107 196 i, {0 [ & -70.5 9. D) bailer due to limited column; or
1725 2 0l 35 -0l [19.6 dl,00 1.3 -1 9 9.3 \ E) recovery well cycling sample
o 727|910 4.0 -21.06 4.6 Hloo (.73 -G1. 2 9.1 WV N F) irrigation well grab sample
Well Sampling Record
Sample Depth to pH T SC Dissolved Oxidation- Turbidity Comments
Date Time 1.D. Water (std units) ©) {umho/cmy) Oxygen Reduction- (NTU) Parameter Preserv
(Ft-TOC) (mg/L) Potential (mV) Lab: ESC Lab Sciences, Mt. Juliet, TN
et | 130 [mw. 78] .10 2.0k [176 | 44p0 | 13 [-67.2 [19.1 DRO HCL  |s015M
GRO HCL 8015M
VOC HCL 8260
Total Metals (As,Ba,Cr,Fe,Pb,Mn,Se) and/or Cations (Ca,K,Na) HNO3  |6010/6020
Dissolved Metals (As,Ba,Cr,Fe,Pb,Mn,Se) HNO3  |Field filtered 0.45-u
Fertetvt TNV, B,Cd,C0,0) FINO3 U TOr8026-anmeter-7470
Dissotved-vetats g, NG v BCt Cor U |~ HNOS——FiititETed 0.45-U
Anions (Chloride,Fluoride,Sulfate) Neat 300
Nitrate-Nitrite H2S04 [per historical, ESC Lab Sciences
TDS Neat 2540C
—Cyeride—1""NZOH  [SM4500__
If <0.03 feet of PSH present, remove PSH and sample groundwater




Monitoring Well Purging and Sampling Record

Navajo Refining Company Well: M2 -1 Hydrologic Monitoring
Artesia Refinery Event: Spring 2016 (Annual) for TRC
Artesia, New Mexico Area of Concern: £ P ) Houston, Texas
Well inspection Information C Hin- 5+RCK“?> Initials: SCP /Q\Z\Jk
Depth to Depth to LNAPL Well Total Sample
Date Time LNAPL Water Thickness Depth Intake Well Inspection Comments
(Ft-TOC) {Ft-TOC) (Ft) (Ft-TOC) (Ft-TOC) Cap Casing Well Secured Label Other
q[z gil'ﬁg lZl( A %’Qa 0.0 23 (a% ‘g L% Vs yﬂf Y‘e’ Y€ Weather: a?& - QO N
q27-1_| iGHS ok | $5.54 Do |2%363 | 84
Well Purging Record
Depth to Cum. Vol. pH T sC Dissolved Oxidation- Turbidity
Date Time Water Purged (std ©) (umho/cm}) Oxygen Reduction- (NTU) Water Color / Clarity
(Ft-TOC) (L) units) (mg/L) Potential (mV)
H-2-) iLse $.97 0.5 .84 |2om Qi 2.3 ~7HL I e/ Sl 4w, |Low-flow groundwater sample:
53 3.87 1.0 N4 |20 (€50 1.2 -"70.%€ .2 ey peristaltic pump w/ ded tubing
55 | 2.3% 15 |22 W& |€9520 | 6.4 ~C5.9 | 44 B) ded bladder pump
&sg g.§% 2.0 .29 4.2 %3%c |04 <714 4.3 C) non-ded bladder pump; or
7o T.%¢ 25 .25 20 % Y9 of 74,5 3.5 Standard groundwater sample:
103 $.5¢ 30 |2 i4.0 Zi4c .8 14,7, F D) bailer due to limited column; or
0% 8.5% 35 .25 1%3.9 S 0.€ =€4.6 3.4 E) recovery well cycling sample
\1/ 1708 <.8% 4.0 2.i4 8.5 go%io O.% -5 2 \l «J) F) irrigation well grab sample
Well Sampling Record
Sample Depth to pH T sc Dissolved Oxidation- Turbidity Comments
Date Time 1.D. Water (std units) (C) (umho/cmy) Oxygen Reduction- (NTU) Parameter Preserv
(Ft-TOC) (mg/L) Potential (mV) Lab: ESC Lab Sciences, Mt. Juliet, TN
H27-16 | 170 |Mw-y | .82 1.1 {$-% [g0%0 O.8 -873.{ |27 DRO HCL _ |8015M
GRO HCL 8015M
VOC HCL 8260

Total Metals (As,Ba,Cr,Fe,Pb,Mn,Se) and/or Cations (Ca,K,Na) HNO3  [6010/6020

Dissolved Metals (As,Ba,Cr,Fe,Pb,Mn,Se) HNO3 Field filtered 0.45-u

TetarMetaisTHG NI, V,B.CaCesay FRS 6646/6026-areiorid+6-

‘DiSsolved MEtErs (Hg, N B Ctheo ) HNG- ete-fittereed-gr4awer

Anions (Chloride,Fluoride,Sulfate) Neat 300

Nitrate-Nitrite H2804 | per historical, ESC Lab Sciences

TDS Neat 2540C

~Eyarge T NaOH—SkH500

If <0.03 feet of PSH present, remove PSH and sample groundwater




Navajo Refining Company
Artesia Refinery

Monitoring Well Purging and Sampling Record
Well: M0 =83
Event: Spring 2016 (Annual)

¢

\ TR-EP-02

Hydrologic Monitoring
for TRC

Artesia, New Mexico Area of Concern: £ P Houston, Texas
Well Inspection Information ( thin Shickup) Initals: S C®
Depth to Depth to LNAPL Well Total Sample
Date Time LNAPL Water Thickness Depth Intake Well Inspection Comments
(Ft-TOC) (Ft-TOC) (Ft) {Ft-TOC) {Ft-TOC) Cap Casing Well Secured Label Other
"‘HZL’,;? b |Y220 /VA{ 8.6 1 0.0 14.91 5.6 \f/és Yes ?/Ci Yes Weather: CleG €D 'S
Ylfie [iz4s” | A .S 0.0
Well Purging Record
Depth to Cum. Vol. pH T SC Dissolved Oxidation- Turbidity
Date Time Water Purged (std (C) (umho/cm) Oxygen Reduction- (NTU) Water Color / Clarity
(Ft-TOC) L) units) (mg/L) Potential (mV)
Lfﬁ'e’fib 12.5©¢ 8,"{"{‘ 0.5 1.50 22.2 (5236 2.9 -83.9 205 |plear W/s‘f%éf’ gold tat | Low-flow groundwater sample:
{ 125t §.7149 1.0 ",l.'Z{ 29.9 5310 L& -§S.0 5.5 i { Y @peristaltic pump w/ ded tubing
1285 1 15 2.1% 20.71 5330 i.2 - ?S‘,‘T I3 € i B) ded bladder pump
12577 $.85 2.0 .14 20.3 $350 | 1.1 -§7.0 1.9 C) non-ded bladder pump; or
1362 g g4 2.5 iz |20 |53s0O ([ i ~88.9 0.5 Standard groundwater sample:
1302 £.6% 3.0 R 20.4 530 |i.0 -£9.% q.3 D) bailer due to limited column; or
(§o5~ $.85 35 1. Zo.4 ¢36o |Lp -90.S F.>7 E) recovery well cycling sample
v 13677 §.87 4.0 T.10 |206.3 S370 |Lo -9z.7 [%. 2 vV d / F) irrigation well grab sample
Well Sampling Record
Sample Depth to pH T SC Dissolved Oxidation- Turbidity Comments
Date Time I.D. Water (std units} (C) (umho/cm) Oxygen Reduction- (NTU) Parameter Preserv
(Ft-TOC) {mg/L) Potential (mV) Lab: ESC Lab Sciences, Mt. Juliet, TN
Hl27fle 1310 |Mw-83 [6.95 |19 [20.3 |5370 | L.O -12.7 [ %2 DRO HCL _ [8015M
GRO HCL 8015M
VOC HCL 8260
Total Metals (As,Ba,Cr,Fe,Pb,Mn,Se) and/or Cations (Ca,K,Na) HNO3  |6010/6020
Dissolved Metals (As,Ba,Cr,Fe,Pb,Mn,Se) HNO3 Field filtered 0.45-u
Mvn, oBr ek ,'u, FINOS—160+076028=mdfor7470
; £B-GekCorth NG o telafi
Dissebrec-MetaS THU NS A Hete-fitered-Omdotr—
Anions (Chloride,Fluoride,Sulfate) Neat 300
Nitrate-Nitrite H2804  |per historical, ESC Lab Sciences
TDS Neat 2540C
Lyanie NaoH. SH500
If <0.03 feet of PSH present, remove PSH and sample groundwater




Monitoring Well Purging and Sampling Record

-+ DMP»EP'"'Og
(ov gome_amalysis)

Navajo Refining Company Well: MW~ 3 Hydrologic Monitoring
Artesia Refinery Event: Spring 2016 (Annual) for TRC
Artesia, New Mexico Area of Concern: 1 Houston, Texas
) _ EP e : ’
Well Inspection Information ( Qing $4 “k""") initials; % O
Depth to Depth to LNAPL Well Total Sample
Date Time LNAPL Water Thickness Depth Intake Well inspection Comments
. (Ft-TOC) (Ft-TOC) (Ft) (Ft-TOC) (Ft-TOC) Cap Casing Well Secured Label Other
el s | wik [S93 [00 (26018 |Gl s Yes | Tone Ye< Wo el Tweatner_ i~ Z0's
27l [iSeo MA 1806 (0.0 Vis Lle
Well Purging Record I e R
Depth to Cum. Vol. pH T SC Dissolved Oxidation- Turbidity
Date Time Water Purged (std (C) (umho/cm) Oxygen Reduction- {NTU) Water Color / Clarity
(Ft-TOC) (L) units) {mg/L) Potential (mV)
L{/Z?{’E(g 1565 g5 i 0.5 7.9% 21,77 |7070 | 3.4 20 4 45 Cleg~ Low-flow groundwater sample:
T oY 963 10 7.77% |z1.0 o032 [ 1.5 22 € 1§. 7 Eperistaltic pump w/ ded tubing
o |8, %4 15 T4 (206 [ize 1L 27.( |45 B) ded bladder pump
15 (2 7.55 2.0 754 |zo.5 [d0O |4 29.% {2 C) non-ded bladder pump; or
S 5.5 2.5 .49 20.8 ik [ 3 29. 9 Jo. 1 Standard groundwater sample:
1~ | 885 3.0 245 |ze.d |60 |13 30, 2 1o, | D) bailer due to limited column; or
[{ygr 2o %45 3.5 284 20 4 2ibo |12 30.9 45.¢ E) recovery well cycling sample
U 5522 | §.88 4.0 2y oy TLLO |12 Ils |9¢ o F) irrigation well grab sample
Well Sampling Record
Sample Depth to pH T SC Dissolved Oxidation- Turbidity Comments
Date Time 1.D. Water (std units} C) (umho/em) Oxygen Reduction- (NTU) Parameter Preserv
(Ft-TOC) (mg/L) Potential (mV) Lab: ESC Lab Sciences, Mt. Juliet, TN
hfte |ic28 [MwW3 | €55 7484 (204 7o 112 7. ¢ 9.{ DRO HCL  [sot1sMm
' GRO HCL _ [s015M
VoC HCL 8260
Total Metals (As,Ba,Cr,Fe,Pb,Mn,Se) and/or Cations (Ca,K,Na) HNO3 6010/6020
Dissolved Metals (As,Ba,Cr,Fe,Pb,Mn,Se) HNO3  [Field filtered 0.45-u
Teta ettt BCehSot) HNOZ " 18UT0/6 020 amtor-7470
Bissetved-MetaistHyN VB ECoth HING3: Freta-fittered 0 45-u
Anions (Chloride,Fluoride,Sulfate) Neat 300
Nitrate-Nitrite H2804 |per historical, ESC Lab Sciences
TDS Neat 2540C
i ~—Eyamide——1—TGO0H__[SM4500
J_ 1200 [peee3| g g [ 794 [zeq [T7(LO | |2 L 76 |Seme o5 coeve | game Serme
If <0.03 feet of PSH present, remove PSH and sample groundwater




Monitoring Well Purging and Sampling Record

Navajo Refining Company Well: MW ~ !3@ Hydrologic Monitoring
Artesia Refinery Event: Spring 2016 (Annual) for TRC
Artesia, New Mexico Area of Concern: g Houston, Texas
Well Inspection Information (q‘\")' S%LKH-P) Initials: $CD
Depth to Depth to LNAPL Well Total Sample
Date Time LNAPL Water Thickness Depth Intake Well Inspection Comments
(FTOC) (F-TOC) (Ft) (Ft-TOC) (FI-TOC) Cap Casing | Well Secured Label Other
dlzefie 1245 NA %.06 0.©O 20.2% | 14.8 Yes Ves Vs Ves hole in |weather: Clonr 0%
dfzafiv] 745 | vA_ [6.071 | 0.0 well pad
Well Purging Record Hole Tn west s o wel) ?ag}) well remoms fuactional
Depth to Cum. Vol. pH T SC Dissolved Oxidation- Turbidity
Date Time Water Purged (std (C) (umho/cm) Oxygen Reduction- (NTU) Water Color / Clarity
(Ft-TOC) (L) units) (mg/L) Potential (mV)
tﬂ'l'?!lcn wig €. 14 0.5 (,, A .5 7200 |2, ( G, 2. 3.9 Cleav Lv,f 0rrge Low-flow groundwater sample:
i 252 245 1.0 (GO ik &b 73sC | [ (o L2, ¥ 20% particles (A)\peristaitic pump w/ ded tubing
€S |g.le 15 16.%C 1.7 =320 |14 (-3 |iz.2 f B) ded bladder purmp
151 3.l 2.0 .58 |17 [7220]1 3 (7.2 |91 | C) non-ded bladder pump; or
goo 8.1k 25 L9z L. 1 723012 L% 3 3. & Standard groundwater sample:
%ol 2.7 3.0 LA T 11,9 REFA- AT RS 9 6 21 D) bailer due o limited column; or
go% £.19 3.5 T7.0c i, € 7310 ] | 0. 3 6.3 E) recovery well cycling sample
gc™7 %.1% 4.0 a=1 (L. & wkiv-SENE! =0.5 6.9 2 F) irrigation well grab sample
Well Sampling Record
Sample Depth to pH T SC Dissolved Oxidation- Turbidity Comments
Date Time LD. Water (std units) (C) (umho/cm) Oxygen Reduction- (NTU) Parameter Preserv
{Ft-TOC) {mg/L) Potential (mV) Lab: ESC Lab Sciences, Mt. Juliet, TN
gl |81 [Mw-g8 | %.1€ 2ol 16.% |wz00 | 1| 70.5 | 8.9 DRO HCL  |8015M
B GRO HCL _ [8015M
VOC HCL 8260

Total Metals (As,Ba,Cr,Fe,Pb,Mn,Se) and/or Cations (Ca,K,Na) HNO3 6010/6020

Dissolved Metals (As,Ba,Cr,Fe,Pb,Mn,Se) HNO3 Field filtered 0.45-u

FotarNMEETs (HE.NLV BT, 0) FNOS 60 T0/sU0ardlor 7470

Disselved-MetatstHoyNivaB:64-€5,0) FNG3 FrefifitereTU45-u

Anions (Chloride,Fluoride,Sulfate) Neat 300

Nitrate-Nitrite H2804  |per historical, ESC Lab Sciences

TDS Neat 2540C

Cyarid Ne@H—TSTI500

If <0.03 feet of PSH present, remove PSH and sample groundwater




+Dup. EP-O3L

(for seme anu'yﬁs)
Monitoring Well Purging and Sampling Record

Navajo Refining Company Well: pALO~ QLA Hydrologic Monitoring
Artesia Refinery Event: Spring 2016 (Annual) for TRC
Artesia, New Mexico Area of Concern: ¢ P Houston, Texas
Well Inspection Information (Li;n/'. Sick y P\ Initials: % ¢
Depth to Depth to LNAPL Well Total Sample -
Date Time LNAPL Water Thickness Depth Intake Well Inspection Comments
(Ft-TOC) (Ft-TOC) (Ft) (Ft-TOC) (Ft-TOC) Cap Casing Well Secured Label Other
Yhefit | 5SS NA T.3% | 0.0 2268 |i7.4 Ves Ves ves Yes Weather: Clea~ 70 'S
Bfpafic 1835 [ wa 740 oo
Well Purging Record
Depth to Cum. Vol. pH T SC Dissolved Oxidation- Turbidity
Date Time Water Purged (std (C) (umho/cm) Oxygen Reduction- (NTU) Water Color / Clarity
(Ft-TOC) (L) units) (mg/L) | Potential (mv)
';i'il’t'['lﬂ &HO 1.4 = 0.5 7.2 [15.9 7990 | 2.5 =35 |Hg 4 Clear W// S range Low-flow groundwater sample:
§4z .53 1.0 225 [1%. 3 govl | 1.¢€ ~HL.H |34 ¢ parke leg @peristaltic pump w/ ded tubing
gus 150 15 Ak 2.2 |8czeo |/l6 471 |33 [ 1 B) ded bladder pump
g4y .59 2.0 i )/ 1.1 28030 .l - ‘1“7 3 2{. 2 C) non-ded bladder pump; or
35D Lo 2.5 =213 .o [ge30 |15 -§0.3 274 Standard groundwater sample:
$52 ~7 {3 3.0 RAY 1$.0 o4O .S ~$2.¢ |26 K D) bailer due to limited column; or
35S LS 3.5 7‘"‘[’ ig.0 goso {.§ ~8§5.3 2.5 E) recovery well cycling sample
- 8571 266 4.0 2.13 ig | %o5© I Lf -57. 1 7 / F) irrigation well grab sample
Well Sampling Record
Sample Depth to pH T sC Dissolved Oxidation- Turbidity Comments
Date Time 1.D. Water (std units) (C) (umho/cm) Oxygen Reduction- (NTU) Parameter Preserv
(Ft-TOC) (mg/L) Potential (mV) Lab: ESC Lab Sciences, Mt. Juliet, TN
Yhalie | 900 Mw-224 066 | 7173 i7.1 goso | L4 -S| |2s.7 DRO HCL  |so1sm
Ul GRO HCL  |8015M
VOC HCL 8260

Total Metals (As,Ba,Cr,Fe,Pb,Mn,Se) and/or Cations (Ca,K,Na) HNO3  [6010/6020
Dissolved Metals (As,Ba,Cr,Fe,Pb,Mn,Se) HNO3 Field filtered 0.45-u

TotatvhetatstHoNGY-B:6:Cody rINOS 5046/6628-andfor-74T0
Bisselved-Metals-HgMNivsBrSerCotd) FNO3 Field filtered 0.45-u

Anions (Chloride, Fluoride,Sulfate) Neat 300

Nitrate-Nitrite H2804  |per historical, ESC Lab Sciences

DS Neat 2540C
I ~Cyanie NEOH—1S500™
5000 Dup-Ep-c: T b6 7'(‘3 £, ‘ 80570 i"& L 7250 SGM ag @beyg Same Seine

If <0.03 feet of PSH present, remove PSH and sample groundwater




Navajo Refining Company
Artesia Refinery

Artesia, New Mexico

Well Inspection Information

Monitoring Well Purging and Sampling Record

Well: MW -233B (0. eﬂyj)
Event: Spring 2016 (Annual)
Area of Concern: f p

Hydrologic Monitoring
for TRC
Houston, Texas

Initials: ST
Depth to Depth to LNAPL Well Total Sample
Date Time LNAPL Water Thickness Depth Intake Well Inspection Comments
(Ft-TOC) (FETOC) (Ft) (Ft-TOC) (Ft-TOC) Cap Casing Well Secured Label Other
‘f!zw’lb 1300 A4 7126 o.e Sl | 4966 | ves Yes Jes ves Weather: Clee—  70's
Well Purging Record
Depth to Cum. Vol. pH T SC - Dissolved Oxidation- Turbidity
Date Time Water Purged (std ©) {umho/cm) Oxygen Reduction- (NTU) Water Color / Clarity
(Ft-TOC) (L) units) (mg/L) Potential (mV) \
N 0.5 Law—ﬂo%roundwater sample:
\\ 1.0 @peris’él(ic pump w/ ded tubing
5 B) ded blad&r pump
2.0\\ C) non-ded bléider pump; or
2.5 \\ Standard groundw%{er sample:
3.0 \ D) bailer due to Iim\ed column; or
3.5 E) recovery well cycliyg sample
4.0 F) irrigation well grab sample
~
Well Sampling Record
Sample Depth to pH T SC | Dissolved Oxidation- Turbidity Comments
Date Time 1.D. Water (std units) (C) (umho/cm) gen Reduction- (NTU) Parameter Preserv
(Ft-TOC) (mg, Potential (mV) Lab: ESC Lab Sciences, Mt. Juliet, TN
DRO HCL 8015M
s GRO HCL  |8015M
VOC HCL 8260
Total Metals (As,Ba,Cr,Fe,Pb,Mn,Se) and/or CMa,K,Na) HNO3 6010/6020
Dissolved Metals (As,Ba,Cr,Fe,Pb,Mn HNO3 Field filtered 0.45-u
Total Metals (Hg,Ni,V,B,Cd,Co,U) 03 6010/6020 and/or 7470
Dissolved Metals (Hg,Ni,V,B,Cd,Co,U) HNOB\.EieId filtered 0.45-u
Anions (Chloride,Fluoride,Sulfaie) Neat 300
Nitrate-Nitrite H2S04  |per histomc Lab Sciences
TDS Neat 2540C
Cyanide NaOH SM4500
If <0.03 feet of PSH present, remove PSH and sample groundwater




x Loteded approX: iSyds o f£ jeft Stk of poth (efter the “5"+urrx>

Monitoring Well Purging and Sampling Record

Navajo Refining Company Welr: p4 w0 ~\ O Hydrologic Monitoring
Artesia Refinery Event: Spring 2016 (Annual) for TRC
Artesia, New Mexico Area of Concern: f,P Houston, Texas
Well Inspection Information (220} sticke ‘4?) initials: S¢S
Depth to Depth to LNAPL Well Total Sample
Date Time * LNAPL Water Thickness Depth Intake Well Inspection Comments
(F-TOC) (Ft-TOC) (Ft) (F-TOC) (F-TOC) Cap Casing Well Secured Label Other
Hzejle | 131§ ladas 4.8 0.0 K4 1133 Ye< Yes Ves Yes Cracked |Weather Clegwr “T0 'S
Yfolie] 955 | WA [HE2 (0.0 ond
Well Purging Record
Depth to Cum. Vol. pH T SC Dissolved Oxidation- Turbidity
Date Time Water Purged (std (C) (umho/cmy) Oxygen Reduction- {NTU) Water Color / Clarity
(Ft-TOC) (L) units) (mg/L) Potential (mV)

"{/Z’?{"!(‘ fool €3 0.5 242 |[zL.¥% 7190 |2.0 -47.1{ 3.6 Cléer o] orange  perbcles |Low-flow groundwater sample:
062 4.3 1.0 124 |22 G4 o .S -35.§ 229 I C peristaltic pump w/ ded tubing
oos  |H g4 15 (8 o2 (L7400 |2 -20.9 L3 B) ded bladder pump
/o1 4,84 2.0 11 l Z20.0 é {f7o Gq = 9 Q Q,S" C) non-ded bladder pump; or
oe H.44 2.5 DX 9.9 Lot 0.% -\. 2 76 Standard groundwater sample:
loiz 4.3+ 3.0 .05 9.9 ltsze (0.9 +5. 0 6.% D) bailer due to limited column; or
lots™ 4.8+ 3.5 704 20,0 LSS 0.9 +9. 3 6.5 E) recovery well cycling sample
6™ H.¢4 4.0 2032 26,0 eSso 6.8 vic. < (. o F) irrigation well grab sample

Well Sampling Record
Sample Depth to pH T SC Dissolved Oxidation- Turbidity Comments
Date Time 1.D. Water (std units) <) (umho/cm) Oxygen Reduction- (NTU) Parameter Preserv
(Ft-TOC) (mg/L) Potential (mV) Lab: ESC Lab Sciences, Mt. Juliet, TN
dhalle | loz® w-io |4 8{ [T703 |20,0 |(Sso | 0.9 +10.4 G H DRO HCL  [8015M
GRO HCL 8015M
VOC HCL 8260
Total Metals (As,Ba,Cr,Fe,Pb,Mn,Se) and/or Cations (Ca,K,Na) HNO3 6010/6020
Dissolved Metals (As,Ba,Cr,Fe,Pb,Mn,Se) HNO3 Field filtered 0.45-u
KB o, HNO3™ |80 Torsoz0anaror 7470
Dissotvet et tHoiY-B:e:C5,0) HNO3 Teld el A5-u
Anions (Chloride,Fluoride,Sulfate) Neat 300
Nitrate-Nitrite H2804 |per historical, ESC Lab Sciences
TDS Neat 2540C
—Cyarmder NaOH Sivta500
If <0.03 feet of PSH present, remove PSH and sample groundwater




Navajo Refining Company
Artesia Refinery

Artesia, New Mexico
Well Inspection Information

Monitoring Well Purging and Sampling Record
well:  pAnI~123

Event: Spring 2016 (Annual)
Area of Concern: e

(ain; sﬁckup)

Hydrologic Monitoring
for TRC
Houston, Texas

Initials: S LD
Depth to Depth to LNAPL Well Total Sample
Date Time LNAPL Water Thickness Depth Intake Well Inspection Comments
(F-TOC) (F-TOC) (Ft) (F-TOC) (F-TOC) Cap Casing Well Secured Label Other
Yol |33 | 4 [Sile [0.C 2571 | z5.0 Ves Vee Vex Vew et Cloe =05
glalie Jwoso T /2 |5 (% 0.0
Well Purging Record
Depth to Cum. Vol. pH T sC Dissolved Oxidation- Turbidity
Date Time Water Purged (std C) (umho/cmy) Oxygen Reduction- (NTU) Water Color / Clarity
(F-TOC) ) units) (mg/L) | Potential (mV)
"”17!’!(; 105 S. iq 0.5 7.5S {9.¢ 2260 i a =<1 (29 Clear Low-flow groundwater sample:
] s <.14 1.0 7.35 | 20.3 1290 | i d ~L.o 4. = &) peristaltic pump w/ ded tubing
[{1Ye) S. e 1.5 .22 |20 2 7356 | 1.2 7.2 2.6~ B) ded bladder pump
{loZ S.1e 2.0 2.l |720.3 7330 | L © . © 6.8 C) non-ded bladder pump; or
ltos™ ; 720 25 L |20 3 3330 ] 0.9 +22.0 1 L Standard groundwater sample:
o) 5 20 3.0 1.\L |Z2o. 2 |39 | 0.9 +26.S g 7 D) bailer due to limited column; or
{tte 5. e 3.5 (0 jzo.y |773gQ0 | 0.9 +28.5 9.5 E) recovery well cycling sample
v LUz 5. 20 4.0 .08 |20.4 390 | O K3 +30.9 2.\ v F) irrigation well grab sample
Well Sampling Record
Sample Depth to pH T e Dissolved Oxidation- Turbidity Comments
Date Time 1.D. Water (std units) (C) (umho/cm) Oxygen Reduction- (NTU) Parameter Preserv
(Ft-TOC) (mg/L) Potential (mV) Lab: ESC Lab Sciences, Mt. Juliet, TN
Yrlie [N |ww-133 [5.20 [7.0% [2o4 [71390 | 0.8 |+30.9 | %.1 DRO HCL _ |8o15M
T GRO HCL _ |8015M
VOC HCL 8260
Total Metals (As,Ba,Cr,Fe,Pb,Mn,Se) and/or Cations (Ca,K,Na) HNO3  [6010/6020
Dissolved Metals (As,Ba,Cr,Fe,Pb,Mn,Se) HNO3 Field filtered 0.45-u
TOEIMSTETs (HG, N, V,B7Ca O U [ —HNO3——1604.0/6626-ammfor 7470
Bissolver-ii TR B CdCorth HNOS P ered 0.45-u
Anions (Chloride,Fluoride, Sulfate) Neat 300
Nitrate-Nitrite H2804 | per historical, ESC Lab Sciences
TDS Neat 2540C
Cyanide NaOH-——1EM4500-

if <0.03 feet of PSH present, remove PSH and sample groundwater




Navajo Refining Company
Artesia Refinery

Artesia, New Mexico
Well Inspection Information

Well: paw ~ UA-
Event: Spring 2016 (Annual)
Area of Concern: P

~ ‘/Z“” of subsidemce Undg iDérd .

Top

Monitoring Well Purging and Sampling Record miss:

so¥iam

ng - WEl) aging axteads abeuve
Lock o7 expendable

o protectiae steg) msf«3 S

12cKing cap.
Hydrologic Monitoring

for TRC
Houston, Texas

é‘“tk MP> initials;  SCP
S -

Depth to Depth to LNAPL Well Total Sample
Date Time LNAPL Water Thickness Depth Intake Well Inspection Comments
{Ft-TOC) (Ft-TOC) (Ft) (Ft-TOC) (Ft-TOC) Cap Casing Well Secured Label Other
4lzefie | 1340 NA il.24 0.° >izag | il 5o Yes Tssue s g Hojor gbsdbdweather.  Clear ~70's
«fefe Juse MA__ 130 [ 9.0 [ynob |uso nte ped (=055
Well Purging Record B‘Bifkase_ at (206" To. Bleckese «t 7.3° and 108" TOC but Fubing Will Pagg
Depth to Cum. Vol. pH T sc Dissolved Oxidation- Turbidity
Date Time Water Purged (std C) (umho/cm) Oxygen Reduction- (NTU) Water Color / Clarity
{Ft-TOC) {L) units) (mg/L) Potential (mV)
"‘i_,’l"';lb 1ss i1 33 0.5 166 (215 {340 d | -1&2.77 [I16.8 Clanr of biece pavhcles |Low-flow groundwater sample:
lis7 il.33 1.0 753 |z0.6 6350 2.0 -191.% 76 odos - 4 @eristaltic pump w/ ded tubing
1200 . 33 15 |T1.50 |20 |G3to (2.1 ~iss.b | 9.4 i B) ded bladder pump
o .23 2.0 .49 14.% £3%0 |l g -1%56.2 9.9 ! C) non-ded bladder pump; or
1205 33 2.5 2.47 [19.7 310 |16 -i$306 ¢ ¢ ! Standard groundwater sample:
1207 1.33 3.0 L4 |19.F7 [$380 LS -i€2.4 8.9 D) bailer due to limited column; or
(AL {t.33 3.5 .45 19. 71 3o |I.S -{eD.1 |€.§ E) recovery well cycling sample
& [Z\ {1,332 4.0 .45 2.1 G250 [ ~{719. §.d V F) irrigation well grab sample
Well Sampling Record
Sample Depth to pH T SC Dissolved Oxidation- Turbidity Comments
Date Time L.D. Water (std units) (C) (umho/cm}) Oxygen Reduction- {NTU) Parameter Preserv
(Ft-TOC) (mg/L) Potential (mV) Lab: ESC Lab Sciences, Mt. Juliet, TN
Ylafie [1218 mw-ur (033 184S (2.7 G390 | L4 |-179.10 8.4 DRO HCL  |8o15M
GRO HCL 8015M
VOC HCL 8260
Total Metals (As,Ba,Cr,Fe,Pb,Mn,Se) and/or Cations (Ca,K,Na) HNO3  [6010/6020
Dissolved Metals (As,Ba,Cr,Fe,Pb,Mn,Se) HNO3 Field filiered 0.45-u
Tetat-vetais RV B ety NS S040/6028-andior-F470
HsErCdrCo - —ENQ2 Hete-fittered-0-45-u
Anions (Chloride,Fluoride,Sulfate) Neat 300
Nitrate-Nitrite H2804 |per historical, ESC Lab Sciences
TDS Neat 2540C
~Syaaie NEOE——1 S5O0
If <0.03 feet of PSH present, remove PSH and sample groundwater

Pm‘k Caséj)-




Navajo Refining Company
Artesia Refinery
Artesia, New Mexico

Monitoring Well Purging and Sampling Record

Well: Aw ~H B

Event: Spring 2016 (Annual)
Area of Concern: ,

( Gf%-ﬁ em?j)

Hydrologic Monitoring
for TRC

3 p Houston, Texas
Well Inspection Information Initials: SCD
Depth to Depth to LNAPL Well Total Sample
Date Time LNAPL Water Thickness Depth Intake Well Inspection Comments
(Ft-TOC) (F-TOC) (Ft) (Ft-TOC) (Ft-TOC) Cap Casing Well Secured Label Other
Lf_flia/’ w [ 1340 MNA {D. ‘;‘—{ 0.0 72.37 |61 371 Yes Yés Ves Y"f’i Weather. Clee— =0y
Well Purging Record
Depth to Cum. Val. pH T SC Dissolved Oxidation~ Turbidity \
Date Time Water Purged (std C) {umho/cm) Oxygen Reduction- (NTU) Water Color / Clarity
(FRQC) (L) units) (mg/L) Potential (mV)
\ 0.5 Low-flow gro)vgwater sample:
\ 1.0 @ peristaltic pmqp w/ ded tubing
}5{ B) ded bladder pui
2.0 \ C) non-ded bladder pa‘nqp_: or
25 N Standard groundwater sam}/q:
3.0 \ \ D) bailer due to limited CO|UI’I*I; or
3.5 \ E) recovery well cycling sample
4.0 \\\ F) irrigation well grab sample
Well Sampling Record
Sample Depth to pH T SC Dissolved Oxidatb\ Turbidity Comments
Date Time 1D, Water (std units) ) (umho/cmy) Oxygen Reduction- (NTU) Parameter Preserv
(F-TOC) (mg/L) Potential (mV) \ Lab: ESC Lab Sciences, Mt. Juliet, TN
N DRO HCL  |so15M
GRO HCL 8015M
“Veg HCL  [s260
Total Metals (As,Ba,Cr,Fe,Pb,Mn,Se) and/or Cations (Cam HNO3 6010/6020
Dissolved Metals (As,Ba,Cr,Fe,Pb,Mn,Se) NO3 Field filtered 0.45-u
Total Metals (Hg,Ni,V,B,Cd,Co,U) HM 6010/6020 and/or 7470
Dissolved Metals (Hg,Ni,V,B,Cd,Co,U)|  HNO3 YReld filtered 0.45-u
Anions (Chloride,Fluoride,Sulfate) Neat 300
Nitrate-Nitrite H2804  |per historicahNESC Lab Sciences
TDS Neat 2540C
Cyanide NaOH SM4500

If <0.03 feet of PSH present, remove PSH and sample groundwater




Navajo Refining Company
Artesia Refinery
Artesia, New Mexico

Monitoring Well Purging and Sampling Record

Well:
Event:

Area of Concern:

Mw ~-SA
Spring 2016 (Annual)

+EB-~EP-©3

(far Lo anaiys.‘j)

Hydrologic Monitoring
for TRC
Houston, Texas

P
Well Inspection Information El (Q;nj ficky P) nitals:  S&T>
Depth to Depth to LNAPL Well Total Sample :
Date Time LNAPL Water Thickness Depth Intake Well Inspection Comments
(Ft-TOC) (Ft-TOC) (Ft) (Ft-TOC) (Ft-TOC) Cap Casing Well Secured Label Other
L{!lb!“ﬁ 1350 /V’A‘ 1.4k 0.0 20,057 14.¢ \)/55 ‘f"éi Vs -eg Weather: Cléar 70
Well Purging Record * Conbirmaed
Depth to Cum. Vol. pH T ) SC Dissolved Oxidation- Turbidity
Date Time Water Purged (std ©) (umho/cmy) Oxygen Reduction- (NTU) Water Color / Clarity
(Ft-TOC) (L) units) (mg/L) | Potential (mVv)
B /Z&/lb 1730 %, ol 0.5 7.5°3 (9.7 {3,820 |4. 2 ~93.© [39 2 |riec of bvange Low-flow groundwater sample:
' {732 g.ol 1.0 2.43 [15.5 | 3, 8§70 | 7.3 -94.2- |33 ¢ perbcies ] (R peristaltic pump w ded tubing
173 6.0l 1.5 7.35 [i9-3 i3%7¢ (2.0 -9%.4 274 B) ded bladder pump
7117 €.0t 2.0 7. 31 1.4 4,060 | (. 8 -97.7 19.% C) non-ded bladder pump; or
174D g.0l 25 7.2% i7.S 270 [1.7 -7 b 3.9 Standard groundwater sample:
T4l %.0l 3.0 2727 | 19.§ i4 4g0 |1.77 ~79.6 o § D) bailer due to limited column; or
1745 3,01 3.5 7.2l 19. 4 M,620 |16 -loo.s |91 E) recovery well cycling sample
L Int §.0¢ 4.0 7.2 [{1.3 1540 |/. & -l 3 A F) irrigation well grab sample
Well Sampling Record
Sample Depth to pH T SC Dissolved Oxidation- Turbidity Comments
Date Time 1.D. Water (std units) ©) {umho/ecmy) Oxygen Reduction- (NTU) Parameter Preserv
(F-TOC) (mg/L) Potential (mV) Lab: ESC Lab Sciences, Mt. Juliet, TN
Yhihe 1150 [Muw-sh | 2.0] 226 [11.3 H g [, -01.3 |12 DRO HCL  lso15Mm
| GRO HCL  |8015M
VOC HCL 8260
Total Metals (As,Ba,Cr,Fe,Pb,Mn,Se) and/or Cations (Ca,K,Na) HNO3 6010/6020
Dissolved Metals (As,Ba,Cr,Fe,Pb,Mn,Se) HNO3 Field filtered 0.45-u
WHQ,NLV,B,LG,LO,U) LLINASS r684-0/6620-armifor 7470
Disseived-Metale-tHgMirkBEdCre HNOS—Fetd-fittersd U.45-u
Anions (Chloride,Fluoride,Sulfate) Neat 300
Nitrate-Nitrite H2804 |per historical, ESC Lab Sciences
TDS Neat 2540C
Cyanide NaoOH  |lsymases
v i0  |gB-EPo3 M~ Dem: o5 abee| Seme Same
- If <0.03 feet of PSH present, remove PSH and sample groundwater




Navajo Refining Company
Artesia Refinery
Artesia, New Mexico

Monitoring Well Purging and Sampling Record
Well: /\"\bu}-gB

Event: Spring 2016 (Annual)

Area of Concern: E F

(Gm,e eniq)

Hydrologic Monitoring
for TRC
Houston, Texas

Well Inspection Information Initials: $&P
Depth to Depth to LNAPL Well Total Sample
Date Time LNAPL Water Thickness Depth Intake Well [nspection Comments
(Ft-TOC) (Ft-TOC) (Ft) (Ft-TOC) (Ft-TOC) Cap Casing Well Secured Label Other
4l2efll |i330 M4 .06 |00 534 |45 Yes | ye< Ye< Yes ' Weather. CHar 7 5'g
Well Purging Record ¥ Contiomad
Depth to Cum. Vol. pH T SC Dissolved Oxidation- Turbidity
Date Time Water Purged (std (C) (umho/cm) Oxygen Reduction- (NTU) Water Color / Clarity
(F=50C) (L) units) (mg/L) Potential (mV)
\ 0.5 Low-flow groundwater sample:
\\ 1.0 (Z-)}eristaltic pump w/ ded tubing
\'] .5 \ B) ded bladder pump
}Q C) non-ded bladder pump; or
2.5\ dard groundwater safnple:
3.0 N D)Eﬂe\r due to limited column; or
3.5 \ E) recoleI cycling sample
4.0 \ F) irrigation weh@b sample
Well Sampling Record
Sample Depth to pH T SC Dissolved Oxidation- Turbidity Comments
Date Time 1.D. Water (std units) C) {umho/cm) Oxygen Reduction- (NTU) Parameter Preserv
(Ft-TOC) (mg/L) Potential (mV) Lab: ESC Lab Sciences, Mt. Juliet, TN
DRO HCL 8015M
GRO HCL 8015M
™~ voc HCL 8260
Total Metals (As,Ba,Cr,Fe,Pb,Mn,Se) ahfsgCations (Ca,K,Na) HNO3  [6010/6020
Dissolved Metals (As,Bah:EeQPb,Mn,Se) HNO3 Field filtered 0.45-u
Total Metals (Hg,Ni,V,MO,U) HNO3  {6010/6020 and/or 7470
Dissolved Metals (Hg,Ni,V,B,Cd,Cm\ HNO3 Field filtered 0.45-u
Anions (Chloride,Fluoride,Sulfate) at 300
Nitrate-Nitrite H2SO: per historical, ESC Lab Sciences
DS Neat |2
Cyanide NaOH _ [SM4500~~__
If <0.03 feet of PSH present, remove PSH and sample groundwater




v

Monitoring Well Purging and Sampling Record

Navajo Refining Company Well: a5 \,\%5’(— ( (ﬂws Q cmij) Hydrologic Monitoring
Artesia Refinery Event: Spring 2016 (Annual) for TRC
Artesia, New Mexico Area of Concern: T__P Houston, Texas
Well Inspection Information nitiats: S D
Depth to Depth to LNAPL Well Total Sample
Date Time LNAPL Water Thickness Depth Intake Well Inspection Comments
(Ft-TOC) (Ft-TOC) (Ft) (Ft-TOC) {Ft-TOC) Cap Casing Well Secured Label Other
Jholie 11335 Ak g.25 | 0.0 1. 60 | bbb Yoo Vs 7es s Weather. Cle— 70
. 53 2 £
Well Purging Record #Soft bettors
Depth to Cum. Vol. pH T SC Dissolved Oxidation- Turbidity
Date Time Water Purged (std (C) (umho/cm) Oxygen Reduction- (NTU) Water Color / Clarity
(Ft-TOC) (L) units) {mg/L) Potential (mV)
o 0.5 \ Low-flow groundwater sample:
1.0 \ K)‘peristaltic pump w/ ded tubing
~F
1.5 B) ded bladder pump
‘2}7\ non-ded bladder pump; or
~
2.5 NG Stan}a(d groundwater sample:
3.0 \ D) bail\e\mue to limited column; or
3.5 \ E) recovery\qel[ cycling sample
4.0 \ F) irrigation w;ﬁsgrab sample
Well Sampling Record \
Sample Depth to pH T SC DissolveB\ Oxidation- Turbidity Comments
Date Time 1.D. Water (std units) C) (umho/cm) Oxygen eduction- (NTU) Parameter Preserv
(Ft-TOC) (mg/L) Potertial (mV) Lab: ESC Lab Sciences, Mt. Juliet, TN
DRO HCL 8015M
N GRO HCL  |so15Mm
N\ voc HCL _ [s260

Total Metals (As,Ba,Cr,Fe,Pb,Mn,Se) arh?s( Cations (Ca,K,Na) HNO3 6010/6020
Dissolved Metals (As,Bk{,Fe,Pb,Mn,Se) HNO3 Field filtered 0.45-u
Total Metals (Hg,Ni,V}§,Cd,Co,U) HNO3  |6010/6020 and/or 7470
Dissolved Metals (Hg,Ni,V,B,&}Qo,U) HNO3 Field filtered 0.45-u
Anions (Chloride, Fluoride, Sulfal®d,_ Neat  |300
Nitrate-Nitrite \FL?§O4 per historical, ESC Lab Sciences
TDS Ne}\ 2540C
Cyanide NaOH  [3M4500

If <0.03 feet of PSH present, remove PSH and sample groundwater




Z-in gharless Sheel well
fohective  (alima t Crpondable” locin,
P 5, e¥p )

Navajo Refining Company
Artesia Refinery

(47X 4 Py

2xtends

cap s iockid,

Monitoring Well Purging and Sampling Record

well: pw ~ TA

Event: Spring 2016 (Annual)

opprovimebhy 1-fert aboue Ve Vp o He siee)

+Dup- EP ol
(for same cami,s:s)

Hydrologic Monitoring
for TRC

Artesia, New Mexico Area of Concern: EP Houston, Texas
Well Inspection Information ( dinj S'Hckwa nitials:  S€P
Depth to Depth to LNAPL Well Total Sample
Date Time LNAPL Water Thickness Depth Intake Well Inspection Comments
(Ft-TOC) (Ft-TOC) (Ft) (Ft-TOC) (Ft-TOC) Cap Casing Well Secured Label Other
L’;!Zb;’& 1355 N =7.3Y4 0.0 7.5 {21 Yes Mes pRTOVE ylé Weather: Clear -10°§
Well Purging Record ¥ 558, Shlcky botHou
Depth to Cum. Vol. pH T SC Dissolved Oxidation- Turbidity
Date Time Water Purged (std (C) (umho/cm) Oxygen Reduction- (NTU) Water Color / Clarity
(Ft-TOC) (L) units) (mg/L) Potential (mV)

Ylhlie |i618 =7.45 0.5 T1.82 19. 6 lig,230 |2 3 -26.6 6S Clowed. w_/ prarg Low-flow groundwater sample:
j7 .46 1.0 7 68 19. 4 wolze | 8 -30.2 jgd ;}iu’Ha'Lz,S ' %ristaltic pump w/ ded tubing
te 20 - 4, 15 2577 1192 |iowseolls ~3%.-7 |isO ) B) ded bladder pump
A T4 2.0 2LHY (gt 9940 1] 3 -&( & 4.7 C) non-ded bladder pump; or
1615 7.4 25 744 9.0 q.8¥5 |1 2 ~4g 23 1 Standard groundwater sample:

\ (L2 .46 3.0 742 1i9.D 9 ¢2z0 (l.2 ~Si. 3 g7 2 D) bailer due to limited column; or
‘\‘ i %0 144 3.5 7, 41 1¢,9 ‘? g /e I, 2 -§322 |85 E) recovery well cycling sample
J" 131 .46 4.0 741 g .49 ”i‘, gl (] -5 g ¢ i F) irrigation well grab sample
Well Sampling Record
Sample Depth to pH T SC Dissolved Oxidation- Turbidity Comments
Date Time 1.D. Water (std units) (C) (umho/cm) Oxygen Reduction- (NTU) Parameter Preserv
(Ft-TOC) (mg/L) Potential (mV) Lab: ESC Lab Sciences, Mt. Juliet, TN
dhofiv 163 |mwaa [T746 | 24| 1€, 9 2810 | {4 -€4.9 |51 DRO HCL _ |8015M
: GRO HCL _ |8015M
VOC HCL 8260
Total Metals (As,Ba,Cr,Fe,Pb,Mn,Se) and/or Cations (Ca,K,Na) HNO3 6010/6020
Dissolved Metals (As,Ba,Cr,Fe,Pb,Mn,Se) HNO3 Field filtered 0.45-u
| FOTErMETETS THG,N, V.B,C3,Co,UTT—HNO8—{BUTOTG0 20 SRaTor 7270
DTSSoivet-etalstdg-MiveB.Cereotdy HNO Gt it elfit] U
Anions (Chloride,Fluoride,Sulfate) Neat 300
Nitrate-Nitrite H2804  |per historical, ESC Lab Sciences
TDS Neat 2540C
SRS NAOH. | SMA500-
v oo |Deepor] 746 |74 (%.4 1810 L -s4.9 |%i.\ e 05 aberd  Seme Same
1f <0.03 feet of PSH present, remove PSH and sample groundwater




Monitoring Well Purging and Sampling Record

Navajo Refining Company Well: A -1 B (Gense  on fj) Hydrologic Monitoring
Artesia Refinery Event: Spring 2016 (Annual) for TRC
Artesia, New Mexico Area of Concern: EP Houston, Texas
Well Inspection Information iniials:  SCP
Depth to Depth to LNAPL Well Total Sample
Date Time LNAPL Water Thickness Depth Intake Well Inspection Comments
(Ft-TOC) (Ft-TOC) (Ft) (Ft-TOC) (Ft-TOC) Cap Casing Well Secured Label Other
Yo | 1405 MA 1857 |90 5255 [ 4Lk | Yo Yes yes fes Weatner: Clogr  70S
Well Purging Record
Depth to Cum. Vol. pH T Sc Dissolved Oxidation- Turbidity
Date Time Water Purged (std (C) (umho/cm) Oxygen Reduction- (NTU) Water Color / Clarity \
JOC) L units) (mg/L) Potential (mV)
0.5 Low—ﬂow\gf_‘gundwater sample:
™ 1.0 (RDveristalti pump w/ ded tubing
5 B) ded b[add\e( pump
2A(N C) non-ded bla\der pump; or
2.5 N Standard groundwé(er sample:
3.0 \ Z D) bailer due to Iim\ed column; or
3.5 \ E) recovery well cyc[bng sample
4.0 \ - \\ . F) irrigation well grab s&nple
N
Well Sampling Record \
Sample Depth to pH T SC Dissolved\] ~ Oxidation- Turbidity Comments
Date Time 1.D. Water (std units) (C) (umho/cm) Oxygen eduction- {NTU) Parameter Preserv
{Ft-TOC) (mg/L) Potertial (mV) Lab: ESC Lab Sciences, Mt. Juliet, TN
N DRO HCL  [so15M
GRO HCL 8015M
N voC HCL  |8260

Total Metals (As,Ba,Cr,Fe,Pb,Mn,Se) and/or}a&gns (Ca,K,Na) HNO3 6010/6020

Dissolved Metals (As,Ba,Cr,l%P«b.Mn,Se) HNO3 Field filtered 0.45-u

Total Metals (Hg,Ni,V,B,thhU) HNO3 6010/6020 and/or 7470

Dissolved Metals (Hg,Ni,V,B,Cd,Co,U) \HNOS Field filtered 0.45-u

Anions (Chloride,Fluoride,Sulfate)]  Nost_ ]300
Nitrate-Nitrite HZSOA\nmar historical, ESC Lab Sciences

TDS Neat 2541

Cyanide NaOH  |SM4500 \_

If <0.03 feet of PSH present, remove PSH and s%le groundwater




Navajo Refining Company
Artesia Refinery

Monitoring Well Purging and Sampling Record

well: GCD ~ $4

Event: Spring 2016 (Annual)

Hydrologic Monitoring
for TRC

Artesia, New Mexico Area of Concern: ¢ Houston, Texas
Well Inspection Information (2in- gt k"‘f) Initials: ¢ %>
Depth to Depth to LNAPL Well Total Sample
Date Time LNAPL Water Thickness Depth intake Well Inspection Comments
(F-TOC) (F-TOC) (Ft) (F-TOC) (F-TOC) Cap Casing Well Secured Label Other
’17’/7@,/“? iSlo SA €, 371 c.< 20. 74 [6.H Yes Yes Yes Yes Weather. Clea— 705
Well Purging Record
Depth to Cum. Vol. pH T SC Dissolved Oxidation- Turbidity
Date Time Water Purged (std (C) (umho/cm) Oxygen Reduction- (NTU) Water Color / Clarity
. (Ft-TOC) (L) units) (mg/L) Potential (mV)
L{-/W/['{,- 1518 §£.22 0.5 .94 201 13 75C| 2. 9 -2%-( 9.5 Clese” wj ormmnet _parhddl ow-flow groundwater sample:
" s [ 8,97 10 16.97 lzo.4 |13900]2.4 |-st.o |58 i (beristaltic pump w/ ded tubing
2o |9.04 15 (.79 |20.9 |139i> | L% -G4.3 8.4 / B) ded bladder pump
122 9.09 2.0 206 |194.77 |iz o | {.77 ~72.( | 7.7 C) non-ded bladder pump; or
iszs | 9. i ! 25 .6 1.5 i3 920 | 1L.S -792. 3 .5 Standard groundwater sample:
\$z2 =3 al’ L3 3.0 702 9.5 73?‘330 [.4 -8 3.2 D) bailer due to limited column; or
s 30 “lais 3.5 AP i19.4 {3930 | [ 4 -23.9 [ i E) recovery well gycling sample
v 132 9.1 4.0 .02 |14.< 13.930 | o -3 2 L. 3 & F) irrigation well grab sample
Well Sampling Record
Sample Depth to pH T sC Dissolved Oxidation- Turbidity Comments
Date Time LD. Water (std units) C) (umho/cm) Oxygen Reduction- (NTU} Parameter Preserv
{Ft-TOC) (mg/L) Potential (mV) Lab: ESC Lab Sciences, Mt. Juliet, TN
dhelle |1535 lep-aa | 910 2.0z | 145 13 930 | 1.4 -5 | .3 DRO HCL _ [soism
T GRO HCL _ |so15m
VOC HCL 8260
Total Metals (As,Ba,Cr,Fe,Pb,Mn,Se) and/or Cations (Ca,K,Na) HNO3  |6010/6020
Dissolved Metals (As,Ba,Cr,Fe,Pb,Mn,Se) HNO3 Field filtered 0.45-u
Total Metals (Hg,Ni,V,B,Cd,Co,U) HNO3 _ |6010/6020 and/or 7470 v~
Dissolved Metals (Hg,Ni,V,B,Cd,Co,U) HNO3 Field filtered 0.45-u ¥~
Anions (Chloride,Fiuoride,Sulfate) Neat 300
Nitrate-Nitrite H2804  |per historical, ESC Lab Sciences
TDS Neat 2540C
Cyanide NaOH [sm4s00 «
If <0.03 feet of PSH present, remove PSH and sample groundwater




Navajo Refining Company
Artesia Refinery

Artesia, New Mexico

Monitoring Well Purging and Sampling Record

Well: ocD ~gR

Event: Spring 2016 (Annual)
Area of Concern:

Geuge Mvj)

Hydrologic Monitoring
for TRC

P Houston, Texas
Well Inspection Information Initials: GCO
Depth to Depth to LNAPL Well Total Sample
Date Time LNAPL Water Thickness Depth Intake Well Inspection Comments
(Ft-TOC) (Ft-TOC) (Ft) (Ft-TOC) (F-TOC) Cap Casing Well Secured Label Other
L{{l{}/l{, d2ro NA ?53 7.0 5603 st Yes Yig ‘{”25 "/{S Weather: {Z[Z/_/ 105
Well Purging Record
Depth to Cum. Vol. pH T sC Dissoived Oxidation- Turbidity
Date Time Water Purged (std ) {umho/cm) Oxygen Reduction- (NTU) Water Color / Clarity
(Ft-TOC) (L) units) {mg/L) Potential (mV) ‘\
\ 0.5 Low-flow g}pundwater sample:
\ 1.0 @eristalh\q pump w/ ded tubing
\\ 1.5 B) ded bladdg( pump
\2.0 C) non-ded bla}der pump; or
2& Standard groundwa}qg' sample:
3.0 \\ D) bailer due to Iimitéd column; or
3.5 \ E) recovery well cycling\ﬁample
4.0 \ F) irrigation well grab sam}lg
Well Sampling Record
Sample Depth to pH T SC J Dissolved Oxidation- Turbidity Comments
Date Time 1L.D. Water {std units) C) (umho/cm) Oxygen Reduction- (NTU) Parameter Preserv
{Ft-TOC) /L) Potential (mV) Lab: ESC Lab Sciences, Mt. Juliet, TN
N DRO HCL _ |8015M
S~ GRO HCL  |sotsm
\ VOC HCL 8260
Total Metals (As,Ba,Cr,Fe,Pb,Mn,Se) and/or Cations (Ca,K,Na) HNO3  [6010/6020
Dissolved MetalsMr,Fe,Pb,Mn,Se) HNO3 Field filtered 0.45-u
Total Metals (H;mcd,Co,U) HNO3 6010/6020 and/or 7470
Dissolved Metals (Hg,Ni,V,B,ai\,@s,Q) HNO3 Field filtered 0.45-u
Anions (Chloride,Fluoride,Sulfate) at 300
Nitrate-Nitrite H2804 ™~qer historical, ESC Lab Sciences
TDS Neat 2540
Cyanide NaOH _ |SM4500 \\\
If <0.03 feet of PSH present, remove PSH and sample groundwater




Navajo Refining Company
Artesia Refinery

Artesia, New Mexico

Well Inspection Information

Monitoring Well Purging and Sampling Record

welt: Kw B~P4

Event: Spring 2016 (Annual)
Area of Concern: Rest

(bf«“ji oﬂi’:j)

Hydrologic Monitoring
for TRC
Houston, Texas

Initials: 6!"7/\,’\
Depth to Depth to LNAPL Well Total Sample
Date Time LNAPL Water Thickness Depth Intake Well Inspection Comments
(Ft-TOC) (Ft-TOC) (Ft) (Ft-TOC) (F-TOC) Cap Casing Well Secured Label Other
4264, | 1450 vA | 585 0.0 B2, | 22.8 Ves Yes ves Yes Weather: Syam  windy, 305
Well Purging Record
Depth to Cum. Vol. pH T SC Dissolved Oxidation- Turbidity
Date Time Water Purged (std (C) (umho/cm) Oxygen Reduction- (NTU) Water Color / Clarity
(Ft-TOC) (L) units) . (mg/L) Potential (mV) N
\ 0.5 N Low\-‘ﬂow groundwater sample:
\\ 1.0 \ A) ;\" ic pump w/ ded tubing
\ 1.5 \ B) ded Biadder pump
)Q \ C) non—deh\@ladder pump; or
2.5\ \ Standard grour}Hwater sample:
3.0 \ \ D) bailer due tohﬁqited column; or
3.5 \ \ E) recovery well cyéth sample
4.0 \ \\ F) irrigation well grab s\ample
AN
Well Sampling Record \
Sample Depth to pH T SC Dissolved Oxidation- urbidity Comments
Date Time 1.D. Water (std units) ©) (umho/cm) Oxygen Reduction- (R U) Parameter Preserv
(Ft-TOC) (mg/L) Potential (mV) Lab: ESC Lab Sciences, Mt. Juliet, TN
™. DRO HCL  [so1sm
\‘Qr\u HUL SUTOM
\iele HCL 8260
T e N ~HEa) FROS 605076620~
e Crie POV FINO Fetd-fitered-0-45
“FotatMetats-tHeNivsBET Corth HNOS BOT0/00 20 anaroT 7470
Bioseled-Metale-fHe:NisBrSchEordy HNO3 AU
A (Chlasid ,F:uuxmn Hat T INCAL SUYT
# 2SS perhistorieai-ES6abS:
FRE Megk 54T
Oyt NI ST

If <0.03 feet of PSH present, remove PSH and sample groundwater




