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Dear Mr. Kieling and Mr. Chavez:

Western Refining Southwest Inc. - Bloomfield Refinery is submitting the above
referenced Facility-Wide Groundwater Monitoring Plan (Plan) pursuant to the July 2007
HWB Order and the Bloomfield Refinery Facility Discharge Permit GW-001. The
modifications made to the June 2012 version of the Plan include the following:

e One additional RCRA investigation well that were installed in 2012 as part of the
on-going RCRA investigation activities has been added to the monitoring
program as prev1ous directed by NMED. :

. The collection of field blank and. equlpment blank samples has been modlﬁed tog_,’,
one of each per samphng event B B S E,:_ '

If you have any questlons or ‘would 11ke to discuss the enclosed F ac1l1ty-W1de m
Groundwater Monltormg Plan, please contact me at (505) 632-4171 or -
Randy.Schmaltz@wnr. com. o

: .

........

Health, Safety, Environmental, and Regulatory Director
Western Refining Southwest, Inc. - Bloomfield Refinery

cc: ~ D. Cobrain (NMED)

L. Tsinnajinnie (NMED)
A. Hains (WNR)
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Executive Summary

This Facility-Wide Groundwater Monitoring Plan (Plan) has been prepared pursuant to
the terms and conditions of an Order issued on July 27, 2007 by the New Mexico
Environment Department (NMED) to San Juan Refining Company and Giant Industries
Arizona, Inc. This Plan also satisfies the requirement as stated in the facility’s Discharge
Permit GW-001 required by New Mexico Energy, Minerals, and Natural Resources
Department Oil Conservation Division (OCD) for the Bloomfield Refinery.

This Plan has been prepared to collect data that will be used to characterize the nature and
extent of potential impacts to groundwater at and migrating from the Bloomfield Refinery
owned by San Juan Refining Company and operated by Western Refining Southwest,

Inc. (Western). This Plan also includes monitoring the effectiveness of interim
containment and remediation systems implemented at the Facility, specifically the North
Boundary Barrier Wall and the River Terrace Bioventing System. Also included is
sampling of San Juan River, existing outfall locations in the east portion of the Facility,
and seeps located along the western portion of the Facility.

This Plan divides the Facility into four areas for periodic monitoring: the Refinery
Complex, the North Boundary Barrier, San Juan River Bluff, and the San Juan River
Terrace. The number of sampling locations, the target analytes, and monitoring
frequencies vary by area. With exception of the River Terrace area and sump wells,
designated monitoring wells and sample points in these areas will be monitored on a
semi-annual frequency, with a more-comprehensive monitoring well network sampled on
an annual frequency. Monitoring events following the procedures presented in this Plan
will begin with the initial annual event in the third quarter of 2011. Monitoring wells in
the River Terrace area will be sampled on a semi-annual or biannual basis as summarized
in Table 3 of this Plan. Piping from Tank 38, which receives water from East Outfall #1,
has been re-routed to discharge directly to the Refinery wastewater treatment system,
upstream of the API; therefore no longer are samples collected at Tank 38. '

Groundwater monitoring activities have been conducted at the Facility since the early
1990’s in response to various directives issued by NMED and the OCD. It is Western’s
intent that this Plan be accepted by both agencies as the prevailing document for
comprehensive groundwater monitoring at the Bloomfield Refinery.

Effectiveness of the North Boundary Barrier Wall, active pumping systems, and remedial
actions at the River Terrace continue to be evaluated. Western will review historic
facility-wide monitoring data each year, and assess the monitoring program presented in
this Plan. Results of facility-wide monitoring activities, with the exception of the River
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Terrace results, are included in the Groundwater Remediation and Monitoring Annual
Report, which is submitted by April 15" of each year. Results of River Terrace
monitoring are submitted separately as part of the River Terrace Voluntary Corrective
Measures Bioventing System Annual Report, which is submitted by March of each year.
Any proposed revisions to the Facility-Wide Groundwater Monitoring Plan will be
submitted for agency approval prior to implementing. These revisions may include, but
not be limited to, a reduction or change in monitoring locations, monitoring frequency,
and/or target analytes.
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1. Introduction

This Facility-Wide Groundwater Monitoring Plan (Plan) has been prepared to optimize
the on-going groundwater monitoring program at the Bloomfield Refinery in efforts to
assess the nature and extent of potential impacts to groundwater from historic refinery
operations. The monitoring program also allows assessment of the effectiveness of
interim containment and remediation systems implemented at the Refinery.

The Plan follows the requirements of the July 2007 Order issued by the New Mexico
Environment Department (NMED) and includes the following information:

Site description

‘Description of facility operations
Summary of historic monitoring data
Description of subsurface conditions

Monitoring and sampling methods

B B B B B B

Monitoring and sampling locations and frequency

Monitoring and sampling schedule

1.1. Facility Ownership and Operation

A Class I permit modification was approved on June 10, 2008 to reflect the change in
operation of the refinery to Western Refining Southwest, Inc. The operator is now
Western Refining Southwest, Inc. — Bloomfield Refinery.

Owner: ~ San Juan Refining Company
123 W. Mills Avenue, Suite 200
El Paso, TX 79901

Operator: Western Refining Southwest, Inc. (Postal address)

P.O. Box 159
Bloomfield, New Mexico 87413

Facility Name: Bloomfield Refinery (Physical address)
#50 County Road 4990

Bloomfield, New Mexico 87413
Facility Status: Corrective Action/Compliance

US EPA ID: NMD089416416
SIC Code: 2911
B field Refi
v'~ Retd Faoc?lri?yl-?/VideeC;?s%dwater Monitoring Plan ‘ 1-1
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2. Background

2.1. SITE LOCATION AND DESCRIPTION

The Bloomfield Refinery is a crude oil refining facility with a process capacity of 18,000
barrels per day. It is located approximately one mile south of Bloomfield, New Mexico,
in San Juan County, latitude N36 41° 877, longitude W107 58° 70”. It is further located
approximately 2 mile east of State Route 550 on County Road 4990 (a.k.a. Sullivan
Road). See Figure 1 for a site location map.

The Facility is located on the south side of the San Juan River and the Hammond
Irrigation Ditch (Hammond Ditch) and situated on a bluff approximately 120 feet above
the river. The top of the bluff is relatively flat and is at an elevation of 5,540 feet above
sea level. Property managed by the Bureau of Land Management (BLM) borders the
Facility to the south. Undeveloped company property and the San Juan River border the
Facility to the north. Undeveloped private and public lands border the property to the east
and several gravel pits border the property to the west. A large portion of the
undeveloped land in the vicinity of the refinery is used for oil and gas production and as
range for grazing. An unnamed arroyo flows toward the San Juan River on the southern
and western edges of the site. East of the site, a well-defined arroyo cuts a small canyon
from the bluff to the San Juan River. The Hammond Ditch lies on the bluff between the
San Juan River and the Facility. '

The portion of the Facility located north of County Road 4990 includes an office area that
consists of buildings, warehouse space and a storage yard, parking lots, a heavy oil
loading station, the petroleum process area, API separator and wastewater treatment
surface impoundments, the raw water ponds, the tank farm, a fenced-in equipment lay-
down area utilized to store refinery equipment prior to use, the fire training area, and the
solid waste disposal area. The Facility south of County Road 4990 includes the terminal
office and parking areas, terminals for loading product and off-loading crude oil and gas,
a hazardous waste storage area (less than 90-day), a high-pressure bullet storage tank
area, the regional office and parking area, the transportation maintenance facility and
truck parking areas, the refinery evaporation ponds, and a Class I injection well. Figure 2
provides a Site Plan of the Facility.

Running southwest through the center of the Facility are four utility pipelines operated by
El Paso Natural Gas, Enterprise, Conoco-Phillips, and Giant Industries Arizona, Inc.
(“Giant”). The Enterprise and Giant pipelines are currently not in service.

Surface waters in the vicinity of the Facility include the San Juan River and the
Hammond Irrigation Ditch. The San Juan River originates in the San Juan Mountains of

Bloomfield Refinery
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Colorado approximately 100 miles northeast of Bloomfield and is located north of the
Facility flowing west/southwest. The San Juan River is controlled upstream by the
Navajo Dam and is used for potable drinking water for the city of Bloomfield and
surrounding areas. Hammond Ditch is located on the bluff between the river and the
process area of the Facility, flowing east to west across the site. Hammond Ditch is a
man-made canal, lined with concrete in 2002, which transports water used for irrigation
and watering livestock only. In addition, manmade surface water features at the Facility
includes the refinery evaporation ponds, raw water ponds, and the wastewater treatment
surface impoundments.

2.2. FACILITY OPERATIONS

Kimball Campbell Corporation constructed the Facility as a crude topping unit in the late
1950’s. Ownership of the refinery has changed hands over the years. The current Facility
owner is San Juan Refining Company, a New Mexico corporation. The facility is
operated by Western Refining Southwest, Inc., formally known as Giant Industries
Arizona, Inc., an Arizona corporation.

The Facility has a capacity to receive and process over 18,000 barrels of crude oil per day
(bepd). The main source of crude oil supply comes from the Four Corners area, and is
transported tanker truck. The process area of the Facility includes the following process
units: crude distillation, reforming, fluidized catalytic cracking, sulfur recovery, merox
treater, catalytic polymerization, and diesel hydrotreating. Current and past operations
produce leaded and unleaded gasoline, diesel fuels, Jet-A fuel, JP-4 jet fuel, kerosene,
propane, butane, naphtha, residual fuel, heavy fuel oils, and liquefied petroleum gas.
Other operations at the Facility include crude and product storage, crude unloading and
product loading, waste management (closed and existing facilities), and non-petroleum
material storage.

2.3. Historic Site-Wide Monitoring

2.3.1. Refinery Complex Groundwater Monitoring

Groundwater monitoring has occurred at the Facility since the early 1990s in support of
various investigations to monitor potential impacts to groundwater quality associated
with historic refinery operations. Figure 3 shows the locations of monitoring wells at the
Facility within and near the Refinery Complex. In 2012, two monitoring wells were
installed outside the Refinery Complex for the intention as serving as background wells
for the facility. The wells are located upstream of the Refinery Complex, as shown on
Figure 4.

Most of the Facility monitoring wells extend down to the top of the Nacimiento
Formation surface. Table 1 provides a summary of the groundwater monitoring network

Bloomfield Refinery
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installed at the Facility to-date, including well construction information. A copy of the
wells logs is provided in Appendix A.

Between 2003 and 2007, groundwater samples collected at selected monitoring wells
within the Refinery complex were collected on a semi-annual basis. Samples were
analyzed for volatile organic compounds (VOCs), dissolved and total metals, and general
chemistry parameters. Sample analysis has been performed in compliance with the
Corrective Measures Study and Corrective Measures Implementation letter dated January
6, 2003. Concurrently, OCD guidance had been followed per the Site Investigation and
Abatement Plan letter dated December 30, 2002.

Between 2008 to present, groundwater samples from selected monitoring wells are
collected twice per year. Samples collected in April of each year (as part of the Semi-
Annual Monitoring Event) are analyzed for target list VOCs, total petroleum
hydrocarbons-diesel range organics (TPH-DRO), and total petroleum hydrocarbons-
gasoline range organics (TPH-GRO). Samples collected from selected monitoring wells
in August of each year (as part of the Annual Monitoring Event) are analyzed for VOCs
(full suite), semi-volatile organic compounds (SVOCs), TPH-DRO, TPH-GRO, dissolved
and total metals, carbon dioxide, and general chemistry. Results of each sampling event
are reporting as part of the “Groundwater Remediation and Monitoring Annual Report”
that is submitted by April 15" of each following year. Figure 5 provides a summary of
the target VOCs detected in the Refinery Complex area during the August 2011 Sampling
Event.

2.3.2. North Boundary Barrier Monitoring

Between 2005 and 2007 following the installation of the North Boundary Barrier and
Collection System in April 2005, groundwater samples have been collected from the
collection and observation wells and analyzed for benzene, toluene, ethylbenzene, and
xylenes (BTEX), methyl tert butyl ether (MTBE), TPH-DRO, total metals, and general
chemistry parameters. Results of groundwater monitoring along the North Boundary
Barrier were included in the System Start-Up Six Month Report of the North Boundary
Barrier Collection System Phase II (submitted January 5, 2006), and the Annual Report
of the North Boundary Barrier Collection System Phase 11 May 2005 to May 2006 Report
(submitted June 28, 2006).

Between 2008 to present, groundwater samples are collected from each of the
observation wells and selected collection wells on a semi-annual basis. Samples
collected from the selected collection wells are analyzed for target list VOCs and TPH-
DRO. Samples collected from the observation wells are analyzed for target list VOCs,
TPH-DRO, and TPH-GRO. Analytical results from the Semi-Annual and Annual
Sampling Events are reported in the “Groundwater Remediation and Monitoring Annual
Report” which is by April 15" of each year.

‘ Bloomfield Refinery
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In February 2006, seven sump wells were installed along the river-side of the North
Boundary Barrier. These wells extend several feet into the Nacimiento Formation.
Currently groundwater samples are not collected at these wells; however groundwater
elevation data is collected following major precipitation events.

Figure 3 shows the locations of monitoring wells along the North Boundary Barrier.

2.3.3. Outfall Monitoring

Near the San Juan River bluff area, groundwater samples have been collected from East
Outfall #2 and East Outfall #3 on a semi-annual basis since 2003. Samples have been
analyzed for VOCs, total metals, dissolved metals, and general chemistry parameters.
Tank 33 (which prior to 2010 received water from East Outfall #1 via Tank 38) was
sampled monthly in 2005, and quarterly thereafter. Samples were analyzed for benzene,
toluene, ethyl benzene, and total xylenes (BTEX). Results of samples collected
following conditional approval of the 2007 Facility-Wide Groundwater Monitoring Plan
are submitted each year as part of the “Groundwater Remediation and Monitoring Annual
Report.” Since January 2010, Tank 33 no longer receives captured water from Outfall
#1, and thus remains out-of-service to-date. At present, recovered water from Outfall #1
is pumped directly to the facility’s wastewater treatment plan via Tank 38.

Figure 2 shows the approximate location of the Outfalls.

2.3.4. River Terrace Area Monitoring

Groundwater samples have been collected from two monitoring wells (MW-48 and MW-
49), two dewatering wells (DW-1 and DW-2), and thirteen temporary piezometers (TP-1
thru TP-13) to monitor the River Terrace Sheet Pile Area groundwater quality on both
sides of the sheet pile barrier. Figure 6 shows the locations of the wells at the River
Terrace. Prior to the start of the Bioventing System in January 2006, groundwater data
revealed that the highest impacts were observed in groundwater collected from
piezometers installed in the western half of the River Terrace area. After the installation
of the Bioventing System, on-going sampling at the River Terrace was conducted in
accordance with the approved Bioventing System Monitoring Plan, dated October 28,
2006, and in accordance with an NMED comment letter dated April 18, 2007. Current
and on-going River Terrace sampling is being conducted in accordance with the
requirements established in NMED’s Proposals to Modify Monitoring at the River
Terrace Area letter dated March 15, 2011 (NMED, 2011). Figure 7 provides a summary
of target VOCs detected at the River Terrace during the June 2011 high flow sampling
event..

In addition, San Juan River samples were collected monthly in 2004, and have been
collected quarterly thru 2007, and then semi-annually thereafter. The river samples are
currently analyzed for target list VOCs, TPH-DRO, TPH-GRO, total and dissolved
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metals, and general chemistry. Samples are collected from four locations: one upstream
of the Facility, two immediately downstream of the River Terrace, and one downstream
of the Facility. Analytical results from historic river sampling events have been reported
in the annual groundwater reports submitted to NMED and OCD in April of each year.
The San Juan River sample locations are shown on Figure 14.
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3. Subsurface Conditions

3.1. Refinery Site

The Bloomfield Refinery is located within the San Juan Basin, a sub-province of the
Colorado Plateau physiographic province, about 120 feet above the present San Juan
River level and about 500 feet south of the river.

Groundwater at the Facility is present at depths ranging from approximately 6 to 50 feet
below ground surface (bgs), increasing in depth from west to east across the site due to
the change in surface elevation across the site. Groundwater flow direction is generally
from the southeast to the northwest towards the Hammond Ditch. Figure 8 provides
groundwater elevation contours recorded during the August 2011 monitoring event. The
thickness of SPH detected in 2011 is summarized in Figure 9. The shallow groundwater
consists of an aquifer where groundwater migrates through the permeable glacial outwash
deposits designated as the Jackson Lake Terrace overlying the nearly impermeable
Nacimiento Formation. A permanent shallow aquifer formed above the Nacimiento
Formation likely as a result of site development, refinery operations, and leakage from
the Hammond Ditch. This shallow aquifer is not currently used for drinking water. Below
the Nacimiento Formation is the Ojo Alamo sandstone formation, a water-bearing unit
used as a potable water source.

The geologic units that underlie the Facility are as follows: the uppermost unit consists of .
unconsolidated surface soils, silts, and fine windblown sands forming loess deposits. The
-silty fine sand is underlain by the Jackson Lake Terrace deposit, approximately 10 to 15
feet thick. The Jackson Lake Terrace consists of well-rounded boulders, cobbles, gravels
and sands exhibiting moderate to high permeability. Below the Jackson Lake Terrace is
the Nacimiento Formation. The Nacimiento Formation is composed of interbedded, black
carbonaceous mudstone, siltstone, and argillaceous sandstones. The Nacimiento
Formation has been investigated at the Facility to a depth of approximately 100 feet;
however, literature suggests the formation ranges up to 900 feet in total thickness. The
Nacimiento Formation demonstrates low permeability and acts as a confining unit for the
Jackson Lake Terrace. Below the Nacimiento Formation is the Ojo Alamo Sandstone, a
water-bearing unit consisting of tertiary sandstones. Directly below the Ojo Alamo are
the Cretaceous Kirtland Shale and the Fruitland Formation.

The Nacimiento Formation acts as a confining layer to vertical migration of groundwater
beneath the refinery, which does not infiltrate to the underlying Ojo Alamo Sandstone.
The morphology of the contact between the Jackson Lake Terrace and the underlying
Nacimiento Formation in the vicinity of the facility is important in that it influences the
direction of the perched groundwater flow. Approximately 100 feet of the Nacimiento
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Formation is exposed in the precipice (bluff) face north of the Facility adjacent to the San
Juan River.

3.2. River Terrace Site

The River Terrace area is located adjacent to the San Juan River approximately 500 feet
north of the refinery process areas, and is the location of the pumping station used to
deliver river water to the refinery raw water ponds. Surface water in the vicinity of the
River Terrace includes the San Juan River to the north and west. The San Juan River
level is approximately 120 feet lower than the grade level of the refinery complex.

Recharge of the River Terrace groundwater is predominantly influenced by the flow of
the San Juan River, which is typically higher in the summer months due to high irrigation
water demands. Groundwater elevations at the River Terrace are typically approximately
three to seven feet below ground surface (bgs), depending on the flow rate of the San
Juan River and operation of the river terrace dewatering system.

The near surface soils in the River Terrace consist of one to two feet of silt underlain by
one to two feet of fine grained sand. In some areas a six-inch clay lens exists beneath the
silt layer. Beneath the fine grained sediments are medium to coarse grained sands that
extend from approximately three or four feet bgs to approximately ten feet bgs. At ten
feet bgs the sand transitions to coarser grained material with some gravel. Boring logs
indicate that the Nacimiento Formation is present beneath the River Terrace at
approximately 15 to 17 feet bgs.
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4. InveStigation Methods

4.1. Monitoring and Sampling Methods

4.1.1. Groundwater Levels

Depth-to-groundwater and SPH thickness measurements have been collected quarterly
since 2008 to monitor groundwater elevation fluctuations over time. Since February
2010, fluid measurements were collected monthly at 47 monitoring wells for a period of
five months per NMED’s request to monitor groundwater elevation changes that may be
influenced by the suspension of refinery process area operations which went into effect in
‘November 2009. The three year summary data shows no significant change in
groundwater elevation over time. Over the past three years, groundwater fluctuated less
than one foot, with the exception of three locations within the Refinery Complex (MW-
12, MW-40, and MW-39), and eight locations along the north boundary barrier.

Depth-to-groundwater and SPH thickness measurements will continue to be collected on
a semi-annual basis as part of the Semi-Annual and Annual Groundwater Monitoring
Event activities. The active recovery wells will be turned off and the groundwater
allowed to stabilize prior to collecting depth-to-fluid measurements during each sampling
event. The depth-to-groundwater and SPH thickness levels will be measured to the
nearest 0.01 ft using an oil/water interface probe. The depth to groundwater and SPH
thickness will be recorded relative to the surveyed well casing rim or other surveyed
datum. A corrected water table elevation will be provided in wells containing SPH by
adding 0.8 times the measured SPH thickness to the calculated water table elevation.

4.1.2. Groundwater Sampling

All monitoring wells scheduled for sampling during a groundwater sampling event will
be sampled within 15 working days of the start of the monitoring and sampling event. In
the event that groundwater sampling activities require additional time to complete,
Western will contact NMED upon confirmation of the anticipated extended schedule.

4.1.3. Well Purging

Each monitoring well will be purged by removing groundwater prior to sampling in order
to ensure that formation water is being sampled. Groundwater field parameters
(temperature, pH, conductivity, dissolved oxygen (DO), oxidation-reduction potential
(ORP), and total dissolved solids (TDS)) will be collected after purging one well volume.
Total purge volume purged will be determined by monitoring groundwater pH, electrical
conductance, and temperature parameters until they have stabilized to within 10 percent
for three measurements.
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Field parameters will be measured using an YSI hand-held instrument or equivalent, with
the exception of dissolved oxygen (DO) which is monitored using a field probe. The
volume of groundwater purged, the instruments used, and the readings obtained at each
interval will be recorded on the field-monitoring log. Well purging and sampling will be
performed using disposable bailers and/or appropriate sampling pumps.

4.1.4. Groundwater Sample Collection

Groundwater samples will be obtained from each well within 24 hours of the completion
of well purging. Sample collection methods will be documented in the field monitoring
reports. The samples will be transferred to the appropriate, clean, laboratory-prepared
containers provided by the analytical laboratory. Sample handling and chain-of-custody
procedures are described in Section 4.3. Decontamination procedures for reusable water
sampling equipment are described in Section 4.1.6.

All purged groundwater and decontamination water will be disposed in the refinery
wastewater treatment system upstream of the API Separator. The procedures for
disposable materials are described in Section 4.1.8.

Groundwater samples intended for metals analysis will be submitted to the laboratory as
total metals samples, unless otherwise noted on Table 3 of this Plan. Groundwater
samples obtained for dissolved metals analysis will be filtered using disposable filters
with a 0.45 micrometers mesh size that are provided by the analytical laboratory.

4.1.5. Sample Handling

At a minimum, the following procedures will be used when collecting samples:

B Neoprene, nitrile, or other protective gloves will be worn when collecting
samples. New disposable gloves will be used to collect each sample.

All samples collected for chemical analysis will be transferred into clean sample
containers supplied by the analytical laboratory. The sample container will be
clearly marked. Sample container volumes and preservation methods will be in
accordance with the most recent standard EPA and industry accepted practices for
use by accredited analytical laboratories. Sufficient sample volume will be
obtained for the laboratory to complete the method-specific QC analyses on a
laboratory-batch basis.

B Sample labels and documentation will be completed for each sample.
Immediately after the samples are collected, they will be stored in a cooler with
ice or other appropriate storage method until they are delivered to the analytical
laboratory. Standard chain-of-custody procedures, as described in Section 4.3 of
this Plan, will be followed for all samples collected. All samples will be submitted
to the laboratory to allow the laboratory to conduct the analyses within the
method holding times. At a minimum, all samples will be submitted to the
laboratory within 48 hours after their collection.
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The following shipping procedures will be performed during each sampling event:

B Individual sample containers will be packed to prevent breakage and transported
in a sealed cooler with ice or other suitable coolant or other EPA or industry-wide
accepted method. The drainage hole at the bottom of the cooler will be sealed and
secured in case of sample container leakage.

Each cooler or other container will be delivered directly to the analytical
laboratory.

B Glass bottles will be separated in the shipping container by cushioning material to
prevent breakage.

Plastic containers will be protected from possible puncture during shipping using
cushioning material.

B The chain-of-custody form and sample request form will be shipped inside the
sealed storage container to be delivered to the laboratory.

Chain-of-custody seals will be used to seal the sample-shipping container in
conformance with EPA protocol.

Signed and dated chain-of-custody seals will be applied to each cooler prior to
transport of samples from the site.

4.1.6. Decontamination Procedures

The objective of the decontamination procedures is to minimize the potential for cross-
contamination. The majority of field equipment used for groundwater sampling will be
disposable and, therefore, not require decontamination. In order to prevent cross-
contamination, field equipment that comes into contact with water or soil will be
decontaminated between each sampling location. The decontamination procedure will
consist of washing the equipment with a non-phosphate detergent solution (examples
include Fantastik™, Liqui-Nox®), followed by two rinses of distilled water and air dried.
Decontamination water and rinsate will be contained and disposed of the same way as
purge water, as described in Section 4.1.8. Decontamination procedures and the cleaning
agents used will be documented in the daily field log.

4.1.7. Field Equipment Calibration Procedures

Field equipment requiring calibration will be calibrated to known standards, in
accordance with the manufacturers' recommended schedules and procedures. Calibration
checks will be conducted daily and the instruments will be recalibrated if necessary.
Calibration measurements will be recorded in the daily field logs.

If field equipment becomes inoperable, its use will be discontinued until the necessary
repairs are made. Instrumentation used during sampling events will be recorded in the
daily field logs.
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4.1.8. Collection and Management of Investigation Derived Waste

Investigation derived waste (IDW) generated during each groundwater sampling event
may include purge water, decontamination water, excess sample material, and disposable
sampling equipment. All water generated during sampling and decontamination activities
will be temporarily stored in labeled 55-gallon drums until disposed in the refinery
wastewater treatment system upstream of the API separator. All other solid waste
generated during sampling activities (including sampling gloves, tubing, etc) will be
disposed of with the Refinery’s general municipal waste.

4.2. Analytical Methods

Groundwater and surface water samples collected during the monitoring events will be
analyzed for one or more of the following constituents:

El Volatile Organic Compounds (VOCs) by EPA Method 8260B and EPA Method
8021B;

Semi-Volatile Organic Compounds (SVOCs) by EPA Method 8270C;

B Total and Dissolved Metals by EPA Method 6010, except mercury which will be
analyzed by EPA Method 7470.

& Total Petroleum Hydrocarbons (TPH) — Gasoline Range Organics (GRO) by EPA
Method 8015B;

TPH — diesel range organics (DRO) extended (which includes TPH-DRO and
TPH-MRO) by EPA Method 8015B;

0 Total Dissolved Solids (TDS) by EPA Method 160.1 or field measurement;
O Electrical Conductance by EPA Method 120.1 or field measurement;
&1 Carbon Dioxide by EPA Methéd 310.1;

0 General Chemistry by EPA Method 310.1 and EPA Method 300.0.

4.2.1. Target Analytes

Table 2 provides a summary of target analytes for each analytical method.

4.3. Documentation of Field Activities
4.3.1. General

Daily field activities, including observations and field procedures, will be recorded using
indelible ink on field sampling forms. The original field forms will be maintained at the
Bloomfield Refinery. The daily record of field activities will include the following
information:
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Well ID
Date
Start and finish sampling time

i I s I I

Field team members, including visitors
Weather conditions

Daily activities and times conducted

B B ="

Observations
Record of samples collected with sample designations

Photo log (if needed)

Field monitoring data, including health and safety monitoring (if needed)

B B O O

Equipment used and calibration records, if appropriate

ja

List of additional data sheets and maps completed

An inventory of the waste generated and the method of storage or disposal

B Signature of personnel completing the field record

4.3.2. Sample Custody

All samples collected for analysis will be recorded in the field report or data sheets.
Chain-of-custody forms will be completed at the end of each sampling day, prior to the
transfer of samples off site, and will accompany the samples during shipment to the
laboratory. A signed and dated custody seal will be affixed to the lid of the shipping
container. Upon receipt of the samples at the laboratory, the custody seals will be broken,
the chain-of-custody form will be signed as received by the laboratory, and the conditions
of the samples will be recorded on the form. The original chain-of-custody form will
remain with the laboratory. Bloomfield Refinery will maintain copies of all chain-of-
custody forms generated as part of sampling activities. Copies of the chain-of-custody
records will be included with all final laboratory reports submitted to NMED and OCD.

4.4. Quality Assurance Procedures

Contract analytical laboratories will maintain internal quality assurance programs in
accordance with EPA and industry accepted practices and procedures. At a minimum, the
laboratories will use a combination of standards, blanks, surrogates, duplicates, matrix
spike/matrix spike duplicates (MS/MSD), blank spike/blank spike duplicates (BS/BSD),
and laboratory control samples to demonstrate analytical QA/QC. The laboratories will
establish control limits for individual chemicals or groups of chemicals based on the
long-term performance of the test methods. In addition, the laboratories will establish
internal QA/QC that meets EPA's laboratory certification requirements. The specific
procedures to be completed are identified in the following sections.
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4.4.1. Equipment Calibration Procedures and Frequency

The laboratory's equipment calibration procedures, calibration frequency, and calibration
standards will be in accordance with the EPA test methodology requirements and
documented in the laboratory’s quality assurance and SOP manuals. All instruments and
equipment used by the laboratory will be operated, calibrated, and maintained according
to manufacturers' guidelines and recommendations. Operation, calibration, and
maintenance will be performed by personnel who have been properly trained in these
procedures. A routine schedule and record of instrument calibration and maintenance will
be kept on file at the laboratory

4.4.2. Field QA/QC Samples

Field duplicates, field blanks, equipment rinsate blanks, and trip blanks will be obtained
for quality assurance during sampling activities. The samples will be handled as
described in Section 4.1.5.

Field duplicate water samples will be obtained at a frequency of ten percent of the total
number of samples submitted for analysis. At a minimum, one duplicate sample per
sampling event will be obtained.

Field blanks will be obtained at a frequency of one per sampling event. Field blanks will
be generated by filling sample containers in the field with deionized water and submitting
the samples, along with the groundwater samples, to the analytical laboratory for the
appropriate analyses.

Equipment rinsate blanks will be obtained for chemical analysis at the rate of one per
sampling event. Rinsate samples will be generated by rinsing deionized water through
unused or decontaminated sampling equipment. The rinsate sample then will be placed in
the appropriate sample container and submitted with the groundwater samples to the
analytical laboratory for the appropriate analyses.

Trip blanks will accompany laboratory sample bottles and shipping and storage
containers intended for VOC analyses. Trip blanks will consist of a sample of analyte-
free deionized water prepared by the laboratory and placed in an appropriate sample
container. The trip blank will be prepared by the analytical laboratory prior to the
sampling event and will be kept with the shipping containers and placed with other water
samples obtained from the site each day. Trip blanks will be analyzed at a frequency of
one for each shipping container of samples.

4.4.3. Laboratory QA/QC Samples

Analytical procedures will be evaluated by analyzing reagent or method blanks,
surrogates, matrix spike/matrix spike duplicates (MS/MSDs), blank spike/blank spike
duplicates (BS/BSDs) and/or laboratory duplicates, as appropriate for each method. The
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laboratory QA/QC samples and frequency of analysis to be completed will be
documented in the cited EPA or other test methodologies. At a minimum, the laboratory
will analyze laboratory blanks, MS/MSDs, BS/BSDs and laboratory duplicates at a
frequency of one in twenty for all batch runs requiring EPA test methods and a frequency
of one in ten for non-EPA test methods. Laboratory batch QA/QC samples will be project
specific.

444,

Laboratory Deliverables

The analytical data package will be prepared in accordance with EPA-established Level
I analytical support protocol. As stated in the Order, the following will be included in the
analytical laboratory reports:

[l

O

O 0 B8 O oo o g

Transmittal letter, including information about the receipt of samples, the testing
methodology performed, any deviations from the required procedures, any
problems encountered in the analysis of the samples, any data quality exceptions,
and any corrective actions taken by the laboratory relative to the quality of the
data contained in the report;

Sample analytical results, including sampling date; date of sample extraction or
preparation; date of sample analysis; dilution factors and test method
identification; water sample results in consistent units (milligrams per liter or
micrograms per liter (ug/L)); and detection limits for undetected analytes. Results
will be reported for all field samples, including field duplicates and blanks,
submitted for analysis;

Method blank results, including reporting limits for undetected analytes;

Surrogate recovery results and corresponding control limits for samples and
method blanks (organic analyses only);

MS/MSD and/or BS/BSD spike concentrations, percent recoveries, relative
percent differences (RPDs), and corresponding control limits;

Laboratory duplicate results for inorganic analyses, including relative percent
differences and corresponding control limits;

Sample chain-of-custody documentation;

Holding times and conditions;

Conformance with required analytical pr'otocol(s);‘
Instrument calibration;

Blanks;

Detection/quantitation limits;

Recoveries of surrogates and/or matrix spikes (MS/MSDs);

Variability for duplicate analyses;
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Completeness;

Data report formats;

Data deliverables provided by the laboratory that include analysis of organic compounds
will also include the following:

3|

]

A cover letter referencing the procedure used and discussing any analytical
problems, deviations, and modifications, including signature from authority
representative certifying to the quality and authenticity of data as reported;

A report of sample collection, extraction, and analysis dates, including sample
holding conditions,

Tabulated results for samples in units as specified, including data qualification in
conformance with EPA protocol, and definition of data descriptor codes;

Reconstructed ion chromatograms for gas chromatograph/mass spectrometry
(GC/MS) analyses for each sample and standard calibration; -

Selected ion chromatograms and mass spectra of detected target analytes (GCMS)
for each sample and calibration with associated library/reference spectra;

Gas Chromatograph/electron capture device (GC/ECD and/or gas
chromatograph/flame ionization detector (GC/FID) chromatograms for each
sample and standard calibration;

Raw data quantification reports for each sample and calibrations, including areas
and retention times for analytes, surrogates, and internal standards;

A calibration data summary reporting calibration range used and a measure of
linearity [include decafluorotriphenylphosphine (DFTPP) and p-
bromofluorobenzene (BFB) spectra and compliance with tuning criteria for
GC/MS],

Final extract volumes (and dilutions required), sample size, wet-to-dry weight
ratios, and instrument practical detection/quantitation limit for each analyte,

Analyte concentrations with reporting units identified, including data qualification
in conformance with the contract laboratory program Statement of Work (SOW)
(include definition of data descriptor codes),

Quantification of analytes in all blank analyses, as well as identification of
method blank associated with each sample,

Recovery assessments and a replicate sample summary, including all surrogate
spike recovery data with spike levels/concentrations for each sample and all
MS/MSD results (recoveries and spike amounts), and

Report of tentatively identified compounds with comparison of mass spectra to
library/reference spectra.

Data deliverables providéd by the laboratory that include analysis of inorganic
compounds will include the following:
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E A cover letter referencing the procedure used and discussing any analytical
problems, deviations, and modifications; including signature from authority
representative certifying to the quality and authenticity of data as reported,

Bl Report of sample collection, digestion, and analysis dates, with sample holding
conditions, -

B Tabulated results for samples in units as specified, including data qualification in
conformance with the contract laboratory program (CLP) statement of work
(including definition of data descriptor codes),

B Results of all method QA/QC checks, including inductively coupled plasma (ICP)
Interference Check Sample and ICP serial dilution results,

Tabulation of instrument and method practical detection/quantitation limits,
Raw data quantification report for each sample,

E A calibration data summary reporting calibration range used and a measure of
lmearlty, where appropriate,

B Final digestate volumes (and dilutions required), sample size, and wet-to- dry
weight ratios,

E Quantification of analytes in all blank analyses, as well as identification of
method blank associated with each sample, and

Recovery assessments and a replicate sample summary, including post-digestate
spike analysis; all MS data (including spike concentrations) for each sample, if
accomplished; all MS results (recoveries and spike amounts); and laboratory
control sample analytical results).

Bloomfield Refinery will present summary tables of these data in the formats described
in Section X of the NMED July 2007 Order. The raw analytical data, including
calibration curves, instrument calibration data, data calculation work sheets, and other
laboratory support data for groundwater monitoring samples, will be compiled and kept

on file locally at Bloomfield Refinery for reference. The data will be available to NMED
upon request.

4.4.5. Review of Field and Laboratory QA/QC Data

The sample data, field, and laboratory QA/QC results will be evaluated for acceptability
with respect to the data quality objectives (DQOs). Each group of samples will be
compared with the DQOs and evaluated using data validation guidelines contained in
EPA guidance documents: Guidance Document for the Assessment of RCRA
Environmental Data Quality, National Functional Guidelines for Organic Data Review,
and Laboratory Data Validation Functional Guidelines for Evaluating Inorganics
Analyses, and the most recent version of SW-846, and industry-accepted QA/QC
methods and procedures. The laboratory will notify the Bloomfield Refinery Project
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Manager of data quality exceptions within one business day of identifying the data
quality exception in order to allow for sample re-analysis, if possible.

4.4.6. Blanks, Field Duplicates, Reporting Limits and Holding Times

4.4.6.1. Blanks

The analytical results of field blanks and field rinsate blanks will be reviewed to evaluate
the adequacy of the equipment decontamination procedures and the possibility of cross-
contamination caused by decontamination of sampling equipment. The analytical results
of trip blanks will be reviewed to evaluate the possibility for contamination resulting
from the laboratory-prepared sample containers or the sample transport containers. The
analytical results of laboratory blanks will be reviewed to evaluate the possibility of
contamination caused by the analytical procedures. If contaminants are detected in field
or laboratory blanks, the sample data will be qualified, as appropriate.

4.4.6.2. Field Duplicates

Field duplicates will consist of two samples either split from the same sample device or
collected sequentially. Field duplicate samples will be collected at a minimum frequency
of ten percent of the total number of samples submitted for analysis. Relative percent
differences for field duplicates will be calculated. The analytical DQO for precision will
be used for water duplicates.

4.4.6.3. Method Reporting Limits

Method reporting limits for sample analyses will be established at the lowest level
practicable for the method and analyte concentrations and will not exceed groundwater or
surface water cleanup standards and screening levels. Detection limits that exceed
established standards or screening levels and are reported as “not detected” will be
considered data quality exceptions and an explanation for the exceedance and its
acceptability for use will be provided.

4.4.6.4. Holding Times

The sampling, extraction, and analysis dates will be reviewed to confirm that extraction
and analyses were completed within the recommended holding times, as specified by
EPA protocol. Appropriate data qualifiers will be noted if holding times were exceeded.

4.4.7. Representativeness and Comparability

4.4.71. Representativeness

Representativeness is a qualitative parameter related to the degree to which the sample
data represent the relevant specific characteristics of the media sampled. Procedures will
be implemented to assure representative samples are collected and analyzed, such as
repeated measurements of the same parameter at the same location over several distinct
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sampling events. Any procedures or variations that may affect the collection or analysis
of representative samples will be noted and the data will be qualified.

4.4.7.2. Comparability

Comparability is a qualitative parameter related to whether similar sample data can be
compared. To assure comparability, analytical results will be reported in appropriate units
for comparison with other data (past studies, comparable sites, screening levels, and
cleanup standards), and standard collection and analytical procedures will be
implemented. Any procedure or variation that may affect comparability will be noted and
the data will be qualified.

4.4.8. Laboratory Reporting, Documentation, Data Reduction, and
Corrective Action

Upon receipt of each laboratory data package, data will be evaluated against the criteria
outlined in the previous sections. Any deviation from the established criteria will be
noted and the data will be qualified. A full review and discussion of analytical data
QA/QC and all data qualifiers will be submitted as appendices or attachments to the
groundwater monitoring reports. Data validation procedures for all samples will include
checking the following, when appropriate:

Holding times

o

Detection limits

Field equipment rinsate blanks
Field blanks

Field Duplicates

Trip blanks

B M

B B

Reagent blanks

Laboratory duplicates
Laboratory blanks

Laboratory matrix spikes

B B O

Laboratory matrix spike duplicates

=

Laboratory blank spikes

|

Laboratory blank spike duplicates
Surrogate recoveries

If significant quality assurance problems are encountered, appropriate corrective action
will be implemented. All corrective action will be reported and the corrected data will be
qualified.
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5. Monitoring and Sampling Program

The primary objective of groundwater monitoring is to collect data which will be used to
assess groundwater quality at and near the Facility. Groundwater elevation data will also
be collected to evaluate groundwater flow conditions. The groundwater monitoring
program for the Facility will consist of sample collection and analysis from a series of
monitoring wells, sump wells, recovery wells, piezometers, seeps, outfalls, and river
locations. The monitoring network is divided into four investigation areas (Refinery
Complex; North Boundary Barrier Wall; San Juan River Bluff; and San Juan River
Terrace). The sampling frequency, analyses and target analytes will vary for each
investigation area. The combined data from these investigation areas will be used to
assess groundwater quality beneath and immediately downgradient of the Facility, and
evaluate local groundwater flow conditions.

In February 2012, Western installed two monitoring wells located upgradient of the
Bloomfield Refinery Complex (Figure 4). The purpose of the wells is to collect
groundwater samples that would be used to evaluate naturally occurring constituents
within the groundwater in the vicinity of the Refinery. The sampling activities with
respect to these background wells is part of a Background Investigation Study for the
facility, and therefore is not included in this Plan.

Samples will not be collected from monitoring wells that have measurable SPH. For
wells that are purged dry, samples will be collected if recharge volume is sufficient for
sample collection within 24 hours. Wells not sampled due to insufficient recharge will be
documented in the field log. A summary of the Facility-Wide Monitoring Plan is
provided in Table 3.

The following sections outline the monitoring program for each investigation area.

5.1. Refinery Complex
5.1.1. Sampling Locations
The following wells will be sampled within the Refinery Complex (NMED, 2007):
Background Wells
MW-3, MW-5, and MW-6

Cross-gradient Wells
MW-1, MW-13, MW-26, MW-27, MW-32, and MW-33
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Refinery Area Wells

RW-1, MW-4, MW-8, RW-9, RW-15, RW-18, MW-20, MW-21, RW-23, RW-28,
MW-29, MW-30, MW-31, MW-40, RW-42, RW-43, and MW-44

Downgradient Wells
MW-11, MW-12, MW-34, MW-35, MW-37, and MW-38

RCRA Investigation Wells
MW-50, MW-51, MW-52, MW-53, MW-54, MW-55, MW-56, MW-57, MW-58,
MW-59, MW-60, MW-61, MW-62, MW-63, MW-64, MW-65, MW-66, MW-67,
MW-68, MW-69, and MW-70

The RCRA Investigation wells will be sampled for two years annual as required by
NMED (NMED, 2009). After two years, Western may propose adjusting the network of
monitoring wells based on the data collected during the two sampling events. The
location of the Refinery Complex monitor wells are shown in Figure 10. Information
regarding the construction details of the monitor wells, including total well depth, screen
interval, and top-of-casing elevation, is provided in Table 1.

Depth-to-groundwater and SPH thickness measurements will be collected from the seven
sump wells (SW-1 through SW-7) following every major precipitation event. Any sump
well where SPH is present will be equipped with an absorbent sock to prevent releases
along the river bluff. Sump well monitoring activities will be included in the annual
groundwater monitoring reports (NMED, 2008).

5.1.2. Sampling Frequency and Analyses

During each Annual Sampling Event (conducted in Auguét of each year), groundwater
samples will be collected from each selected well and analyzed for the following
chemical constituents:

VOCs; '

SVOCs (RCRA Investigation Wells Only for two years)

TPH-DRO extended;

TPH-GRO;

Dissolved and Total Metals;

i

Carbon Dioxide;

Alkalinity (total, bicarbonate, and carbonate);

B O 0 o o0

Anions
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In addition to the annual groundwater sampling, SVOCs will be collected from selected
Facility perimeter wells (MW-38, MW-11, and MW-12) every two years. Analyses and
target analytes are listed in Table 2. The list of sample locations and monitoring
frequency is provided in Table 3.

As part of each Semi-Annual Sampling Event (conducted in April of each year),
groundwater samples will be collected from monitoring well MW-1, MW-6, MW-§,
MW-12, MW-13, MW-20, MW-30, MW-33, MW-35, MW-37, and MW-38. Samples
will be analyzed for the target VOCs (target list). In addition, samples collected from
MW-1, MW-33, MW-12, MW-37, and MW-38 will be analyzed for TPH-GRO and TPH-
DRO extended.

During each sampling event, field parameters will be collectéd and recorded on the field
data sheets. Field parameters will collected include the following:

Electrical Conductivity
Temperature

pH

Oxidation Reduction Potential

E
il
B®
]
B Total dissolved solids
3|

Dissolved Oxygen

5.2. North Boundary Barrier
5.2.1. Sampling Locations

The following wells will be sampled within the North Boundary Barrier area:

Collection Wells 4
CW 0+60 and CW 25+95.

Observation Wells

OW 0+60, OW 1+50, OW 3+85, OW 5+50, OW 6+70. OW 8+10, OW 11+15,
OW 14+10, OW 16+60, OW 19+50, OW 22+00, OW 23+10, OW 23+90, and
OW 25+70.

Data collected from collection wells CW 0+60 and CW 25+95 will be used to monitor
groundwater quality at each end of the barrier wall. The remaining collection wells along
the refinery side of the North Boundary Barrier will be monitored for change in
groundwater elevation and the presence of SPH, but will not be sampled. Sample
collection from the observation wells eliminates the need for sampling at MW-45, MW-
46, and MW-47. These wells will continue to be monitored for groundwater elevation
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data and the presence of SPH. Figure 11 shows the monitoring well network for the
North Boundary Barrier. Information regarding the construction details of the monitor
wells, including total well depth, screen interval, and top-of-casing elevation, is provided
in Table 1. , ‘

5.2.2. Sampling Frequency and Analyses
On a semi-annual basis, groundwater samples collected from collection wells CW 0+60
and CW 25+95, and from each observation well will be analyzed for the following
chemical constituents, unless otherwise noted:

VOCs (target list);

B TPH - DRO;

E TPH - GRO (Observation wells only)

Analyses and target analytes are listed in Table 2.

During each sampling event, field parameters will be collected and recorded on the field
data sheets. Field parameters will collected include the following:

Electrical Conductivity

Temperature

pH

Oxidation Reduction Potential

Total Dissolved Solids

B B OO

O B

Dissolved Oxygen
5.3. San Juan River Bluff

5.3.1. Monitoring and Sampling Locations

Groundwater and surface water samples will be collected from the following locations
along the Bluff, if water is present:

Outfalls
East Outfall #2, and East Outfall #3

Seeps

Seep 1, Seep 2, Seep 3, Seep 4, Seep 5, Seep 6, Seep 7, Seep8, and Seep 9

By February 2010, piping modifications were completed that now allows total fluid from
East Outfall #1 via Tank 38 to discharge directly to the Refinery Wastewater Treatment
System upstream of the API separator. Since fluids from East Outfall #1 no longer
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discharge into the Raw Water Ponds, quarterly monitoring at Tank 33 is not longer
needed. If in the future Western requests and receives NMED approval to return to
normal operation of Tank 38 (i.e. routing the tank discharge to the Raw Water ponds),
Western will follow the required sampling activities set by NMED. Figure 12 and Figure
2 show the locations of the outfalls and seeps, respectively.

Seep North of MW-45, Seep North of MW-46, and Seep North of MW-47 are general
locations identified during the initial discovery of hydrocarbon releases to the river bluff
several years prior. Since remedial activities began, nine specific locations have been
identified as Seep 1 through Seep 9. Seep 3 and Seep 4 are secondary catchments to Seep
1. Seep 2 and Seep 5 have had historic flows, but groundwater discharge at these
locations has ceased since the installation of the north boundary barrier. Currently, Seep
2, 3, 4 and Seep 5 have no current discharges of groundwater. All seep location will be
visually inspected weekly to monitor active groundwater discharge along the bluff
(NMED, 2008). Groundwater will be removed from any seep where analytical BTEX
results exceed any of the respective screening levels.

5.3.2. Sampling Frequency and Analyses

On a semi-annual basis, samples will be collected from East Outfall #2 and East Outfall
#3, and analyzed for the following chemical constituents:

VOCs (target list);
Total and Dissolved Metals»(target list);

Carbon Dioxide;

i I v B i

Alkalinity (total, bicarbonate, and carbonate);

Bl Anions.

In addition, samples will be collected from Seep 1, 6, 7, 8, and 9, if sufficient water is
present, on a semi-annual basis and analyzed for the following chemistry constituents:

B VOCs (target list);
8 Carbon Dioxide;
1|

Alkalinity (total, bicarbonate, and carbonate);

O Anions.

If active discharges are present at Seep 2, 3, 4, or 5, a sample will be collected during the
semi-annual sampling event and analyzed for the above parameters (NMED, 2008).

During each sampling event, field parameters will be collected and recorded on the field
data sheets. Field parameters will collected include the following:

Bl Electrical Conductivity
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Temperature
pH

Oxidation Reduction Potential

B B B

"B Total Dissolved Solids

Analyses and target analytes are listed in Table 2.

5.4. San Juan River Terrace

5.4.1. Sampling Locations

Groundwater and surface water samples will be collected from the following locations in
the vicinity of the River Terrace and along the San Juan River:

River Terrace Monitoring Wells and Piezometers

MW-49, DW-1,TP-1, TP-2, TP-3, TP-5, TP-6, TP-7, TP-8, TP-9, TP-10, TP-11, TP-12,
and TP-13.

Figure 13 shows the groundwater sampling locations at the River Terrace.

San Juan River

Upstream (approximately 1,000 feet upstream of the River Terrace), River Bank north of
MW-45, River Bank north of MW-46, and Downstream (approximately 300 feet
downstream of the River Terrace). Figure 14 shows the sample locations for the San
Juan River.

Information regarding the construction details of the monitor wells, including total well
depth, screen interval, and top-of-casing elevation, is provided in Table 1.

5.4.2. Sampling Frequency and Analyses

The sampling program detailed below has been developed to be compliant with the Final
July 2007 NMED Order and is consistent with the Bioventing Monitoring Plan (Revised)
River Terrace Voluntary Corrective Measures dated October 28, 2005 and the Proposals
to Modify Monitoring at the River Terrace Area letter from NMED dated March 15, 2011
(NMED, 2011). If modifications to the Bioventing Monitoring Plan are approved by
NMED that result in a change to the groundwater sampling frequency or analysis, then
those approved changes will supersede the following specified activities.

Groundwater samples will be collected from MW-49, TP-1, TP-2, TP-5, TP-6, TP-8, and
TP-9 during high flow and low flow operating conditions of the San Juan River. On a

biannual basis (i.e. every two years), groundwater samples will be collected from DW-1,
TP-3, TP-7, TP-10, TP-11, TP-12, and TP-13. Biannual samples will be collected
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starting in 2011 during San Juan River low flow operating conditions. Groundwater
samples will be analyzed for the following chemical constituents:
B VOCs (target list)
B TPH-GRO
TPH-DRO extended
B Total Recoverable Metals (target list)
On a semi-annual basis (twice per year), samples will be collected from the San Juan
River and analyzed for the following chemical constituents:
VOCs (target list)
TPH-GRO
TPH-DRO extended
Total and Dissolved Metals (target list)

B B H

i |

Alkalinity (total, carbonate and bicarbonate)

Anions (target list).
Analyses and target analytes for the River Terrace and San Juan River samples are listed
in Table 2. The analytes and sample frequency for the River Terrace monitoring wells is

in compliance with NMED’s letter “Proposals to Modify Monitoring at the River Terrace
Area” dated March 15, 2011 (NMED, 2011).

During each sampling event, field parameters will be collected and recorded on the field
data sheets. Field parameters that will be collected from the river terrace monitoring
wells and piezometer wells include the following:

Conductivity

Temperature

pH

Oxidation Reduction Potential

O 8 O o

B Dissolved Oxygen

Field parameters collected from the San Juan River samples include the following:

B Total Dissolved Solids
B Conductivity

Refer to Table 3 for the list of sample locations and analyses.
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5.5. Monitoring Program Revisions

Upon review of the analytical results, historic facility-wide monitoring data, available.
soil boring data, and Nacimiento Formation elevation data, Western Refining will assess
the monitoring program presented in this Plan. Revisions to the Plan, as necessary, will
then be presented for agency review and approval on an annual basis prior to June 30" of
each year. These revisions may include, but not be limited to, a reduction or change in
monitoring locations, monitoring frequency, and/or target analytes.

We Bloomfield Refinery
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6. Schedule

As discussed in Section 5.0, groundwater and surface water sampling events at the
Facility have been assigned varying sampling frequencies including quarterly, semi-
annual and annual. Sampling events within each site investigation area (i.e., Refinery
Complex, North Boundary Barrier, Bluff Outfalls, and River Terrace) will be completed
within 15 working days of the start of the event.
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Table 1
Facility-Wide Monitoring Program
Bloomfield Refinery- Bloomfield, New Mexico
Measuring Point Measuring Point
Elevation Elevation Grade Elevation” | Grade Elevation Total Screened Depth to Nacimiento Elevation of
. Well Diameter (Before 2006) (After 2006) (before 2006) (after 2006) Well Depth Interval Formation Nacimiento Surface
Well Fype Well ID | Installation Date (in) ) o ) (] (ftbgs) (ft bgs) . (ftbgs) (ft above msl)
Refinery Complex )
Monitoring Well MW-BCK1 2/1/12 2 NA 5620.14 ‘ NA 5617.508 79 60-75 See Log See Log
Monitoring Well MW-BCK2 2/13/12 2 NA 5517.8 NA : 5516.131 60 40-60 See Log See Log
Refinery Complex
Monitoring Well MW-1 . 2/8/84 4  5515.78 5519.21 5514.08 5517.54 22.95 2.9-22.9 22 5492.08
Monitoring Well MW-3 2/9/84 4 5535.88 5539.27 5534.88 5538.61 38.35 18.4-38.4 40 5494.88
Monitoring Well : MW-4 " 2/9/84 6 5524.46 5527.78 5523.06 5526.56 31.1 11.1-31.1 32 5491.06
Monitoring Well MW-5 2/6/84 4 5545.13 5548.56 5544.13 5547.97 50.61 30.6-50.6 47 5497.13
Monitoring Well MW-6 2/7/84 4 5551.20 5554.61 5549.6 5553.32 48.03 . 28-48 49 5500.6
Monitoring Well MW-7 - 2/25/86 6 552425 - 5527.66 5523.15 5526.34 61.01 49-59 32 5491.15
Monitoring Well MW-8 2/28/86 6 5531.17 5534.58 5530.17 5533.84 33.94 ' 11.9-31.9 34 : 5496.17
Monitoring Well " MW-11 7/31/87 4 5506.89 5510.31 . 5503.29 5507.12 21.13 6.1-16.1 10 ) 5493.29
Monitoring Well MW-12 8/1/87 4 5498.42 5501.61 5495.92 5499.5° 11.72 , 1.7-11.7 10 5485.92
Monitoring Well MW-13 9/3/88 4 5538.54 5542.04 5535.24 5539.12 49.7 28.7-44.5 45 5490.24
Monitoring Well MW-20 9/13/91 . 4 5516.46 5519.9 5514.66 5517.91 25.38 8.4-234 ' 24 5490.66
Monitoring Well MW-21 _9/16/91 4 5518.62 5521.99 5517.02 5520.75 29.33 12.3-27.3 24.5 5492.52
Monitoring Well MW-25 5/11/94 6 5530.45 5533.99 5527.35 5530.92 21.31 22-36 35 5492.35
Monitoring Well MW-26 -5/12/94 6 5514.54 | 5517.88 5512.44 5515.73 23.15 7-21 20 5492.44
Monitoring Well . MW-27 5/18/94 4 5515.26 5518.67 5512.46 5515.78 21.69 5-20 17 5495.46
Monitoring Well MW-29 - 5/12/94 4 5521.55 5524.97 ‘ 5518.55 . 5522.07 25.74 10-24 23 5495.55
Monitoring Well MW-30 5/13/94 4 5533.42 5536.83 5531.42 5534.81 38.16 21-36 35 5496.42
Monitoring Well : MW-31 5/15/94 4 5532.17 5536.24 5530.57 " 5534.66 37.62 21-35 34 5496.57
Monitoring Well MW-32 2/23/95 4 5522.22 5525.64 5521.42 5524.95 26.74 10.7-24.7 25 5496.42
Monitoring Well MW-33 2/23/95 4 5518.46 5521.79 5515.86 5519.85 22.95 6.9-20.9 20 5495.86
Monitoring Well MW-34 2/23/95 4 5508.23 5511.63 5505.53 5509.21 18.32 2.3-16.3 14 5491.53
Monitoring Well MW-35 - 4/29/97 2 5512.39 5518.95 NA 5516.25 23.1 13.1-23.1 21.5 5494.75
~ Monitoring Well MW-36 4/29/97 2 5510.56 5516.95 N/A 5514.16 21 11-21.2 21.5 5492.66
Monitoring Well MW-37 5/1/97 2 5513.04 5519.62 N/A 5516.89 . 25 15-25 22 5494.89
Monitoring Well MW-38 4/29/97 2 5512.87 5519.19 N/A 5516.65 23.5 13.5-23.5 , 22 5494.65
Monitoring Well MW-39 9/28/98 2 5522 5520.83 N/A 5519.1 36 N/A 22 5497.1
Monitoring Well MW-40 3/11/97 2 5526.21 5527.31 5521.45 5527.86 34.5 N/A 31.5 5496.36
Monitoring Well MW-41 3/12/97 2 5525.13 5526.41 © 5529.88 5527.07 33.00 ' N/A 30.00 5497.07
Monitoring Well MW-44 10/1/98 2 5536.00 5535.44 5535.94 5532.27 47.50 N/A 33.50 5498.77 -
Monitoring Well MW-45 1/15/03 4 5506.36 5506.36 5496.33 5504.40 17.80 © 4.0-14.0 N/A N/A
Monitoring Well MW-46 1/16/03 -4 5504.65 5504.65 5496.43 5503.03 10.39 3.2-8.2 10.50 5492.53
Monitoring Well MW-47 © 3/6/03 2 5506.77 5506.77 5501.30 5504.15 12.80 6.1-11.1 11.30 5492.85
Piezometers P-01 8/30/88 4 5524.49 N/A - 5523.69 N/A . 41.65 20.5-36.5 36.50 5487.19
Piezometers P-02 - 8/29/88 4 5523.86 : N/A 5523.06 N/A 37.53 16.9-32.2 31.50 5491.56
Piezometers P-03 9/1/88 4 5507.31 5510.77 5506.51 5510.34 22 6.2-16.6 14 5492.51
Recovery Well RW-1 * 8/31/88 4 5526.01 5529.34 5524.61 5527.93 39.58 17.4-33 32.6 5492.01
Recovery Well RW-2 8/29/88 4 5523.61 5526.94 5523.11 5526.42 254 16.5-32.2 32 5491.11
Recovery Well RW-3 3/4/86 6 5516.96 5520.35 5515.56 5519.28 32.53 10.5-30.5 23 5492.56
Recovery Well RW-9 . 3/3/86 6 5519.77 5523.21 5518.07 5521.23 32.29 10.3-30.3 28.3 5489.77
Recovery Well RW-14 8/6/90 4 5534.13 5537.5 5532.23 5535.19 41.1 21.1-39.1 38.5 5493.73
Recovery Well RW-15 8/7/90 4 5533.44 5536.83 5531.74 5534.56 41.7 - 21.7-39.7 35 5496.74
Recovery Well RW-16 8/7/90 4 5532.09 5535.45 . 5530.29 5533.22 41.3 21.3-39.3 37.5 5492.79
Recovery Well RW-17 8/7/90 4 5530.46 5533.84 5528.86 5532.01 39.95 19.9-35.3 35.3 5493.56
Recovery Well RW-18 8/9/90 4 5526.08 N/A 552348 - N/A N/A 17.3-353 29 5494.48
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Table 1
Facility-Wide Monitoring Program
Bloomfield Refinery- Bloomfield, New Mexico
Measuring Foint Mieasuring Point I
Elevation Elevation Grade Elevation'” | Grade Elevation " Total " Screened Depth to Nacimiento Elevation of
Well Diameter (Before 2006) (After 2006) (before 2006) (after 2006) Well Depth Interval Formation Nacimiento Surface
Well Type Well ID | Installation Date (in) ) ) o () (ft bgs) (ft bgs) (ft bgs) (ft above msl)
Recovery Well RW-19 ~ 8/8/90 4 5527.27 5530.51 5525.77 5528.75 - 352 15.2-33.2 33 5492.77
Recovery Well RW-22 7/19/93 6 5521.06 5524.44 5518.05 5521.44 35.6 14.7-30.7 27 5491.05
Recovery Well RW-23 7/19/93 6 5517.74 5521.38 5515.74 5519.13 35.53 15.4-31.4 29 5486.74
Recovery Well RW-28 5/13/94 4 5524.52 5527.93 ' 5522.52 5525.69 35.15 18-33 32 5490.52
Recovery Well ' - RW-42 3/11/97 2 5527.48 5527.48 5529.80 5526.98 35.00 25-35 31.50 5495.98
Recovery Well RW-43 9/25/98 2 NA 5515.74 5522.18 5519.44 25.00 15-25 22.80 5492.94
Monitoring Well MW-50 9/25/08 4 NA 5518.79 NA 5515.87 20.00 8-18 18.50 5497.37
Monitoring Well MW-51 9/25/08 4 NA 5515.58 NA  5512.88 20.00 8-18 18.50 5494.38
Monitoring Well MW-52 10/14/08 4 NA 5538.63 NA 5535.91 41.00 23-38 38.00 549791
Monitoring Well MW-53 9/23/08 4 NA 5541.32 NA 5538.46 41.50 25-40 39.00 5499.46
Monitoring Well : MW-54 9/26/08 4 NA 5530.08 NA 5527.35 ' 38.00 22-37 34.00 5493.35
Monitoring Well MW-55 4/2/09 4 NA 5519.84 NA 5519.94 27.25 11-26 26.00 5493.94
Monitoring Well MW-56 4/1/09 4 NA 5519.31 : NA 5516.74 23.75 7-22 20.00 5496.74
Monitoring Well MW-57 _ 3/31/09 4 NA 5521.17 NA 5518.46 24.25 8-23 23.00 5495.46
Monitoring Well ' MW-58 4/3/09 4 NA 5520.29 NA 5520.47 27.00 10.75-25.75 25.75 5494.72
Monitoring Well ' MW-59 4/6/09 4 NA : - 5545.20 NA 5542.37 44.25 28-43 42.50 5499.87
Monitoring Well - MW-60 4/5/09 4 NA 5543.71 NA 5544.01 45.50 28.75-43.75 43.75 5500.26
Monitoring Well MW-61 4/15/09 4 NA 5539.41 NA 5539.59 10.25 - 24-39 : 38.00 5501.59
Monitoring Well MW-62 4/21/09 4 NA 5561.32 NA 5558.56 58.25 ' 42-57 55.50 5503.06
Monitoring Well MW-63 4/14/09 4 NA 5547.26 NA 5544 .49 46.00 29.75-44.75 44.75 5499.74
Monitoring Well MW-64 4/7/09 4 NA 5552.29 . NA 5549.11 50.25 34-49 48.00 5501.11
- Monitoring Well MW-65 4/16/09 4 NA 5539.52 NA 5539.90 44.25 28-43 42.00 5497.90
Monitoring Well MW-66 4/20/09 4 NA 5544.63 NA 5541.98 43.25 27-42 41.00 5500.98
Monitoring Well MW-67 8/26/10 4 NA 5523.31 NA 5520.54 23.00 12-22 21.25 5499.29
Monitoring Well MW-68 8/27/10 4 NA 5517.37 NA 5514.30 18.00 - 7-17 17.00 5497.30
Monitoring Well MW-69 8/31/10 4 NA 5508.51 NA 5505.20 9.75 3.5-8.5 8.00 5497.20
Monitoring Well MW-70 01/30/12 2 NA 5527.96 NA 5524.78 26.25 15-25 23.80 5500.98
" North Barrier Wall ' . ’ )
Observation Well OW 0460 4/2005 2 5508.75 5506.62 5505.97 5506.75 12 4-12 12 5494.62
Observation Well OW 1+50 4/2005 2 5508 5508.03 5504.6 5505.63 12 7-12 ‘ 12 5496.03
Observation Well OW 3+85 4/2005 2 5506.81 5507.31 5503.87 5505.09 14 7.5-12.5 12.5 5494.81
Observation Well OW 5+50 - 4/2005 2 5507.14 5507.59 5503.87 5504.84 10.7 5.7-10.7 9.5 5498.09
Observation Well OW 6+70 4/2005 2 5504.23 5504.78 5501.32 5502.14 13.5 7.5-13.5 13 5491.78
Observation Well OW 8+10 4/2005 2 5506 5506.53 . 5503.15 . 5504.27 13 7-13 7 5499.53
Observation Well OW 11+15 4/2005 2 5506.77 5506.7 - 5503.67 5504.07 13.5 . 6-13.5 9 5497.7
Observation Well OW 14+10 4/2005 2 5507.36 5508.14 5504.51 5505.73 10 5-10 9 5499.14
Observation Well OW 16+60 4/2005 2 5507.8 5508.43 5504.21 5505.42 12.5 7.5-12.5 12 5496.43
Observation Well OW 19+50 4/2005 2 5507.24 5508.03 5504.14 5505.25 10 5-10 10 5498.03
Observation Well OW 22+00 4/2005 2 5506.32 5506.91 5506.32 5506.97 14 9-14 12 5494.91
Observation Well OW 23+10 4/2005 2 5510.66 5514.12 5510.16 5511.24 15 5-15 14 - 5500.12
Observation Well OW 23490 4/2005 2 5511.15 5515.18 '5511.15 5512.17 15 10-15 13.5 5501.68
Observation Well OW 25+70 '4/2005 2 5508.56 5509 5508.01 5506.88° 11 6-11 10 5499
Collection Well CW 0+60 4/2005 6 5507.04 5506.68 5506.08 5507.01 14 4-14 12 5494.68
Collection Well CW 1+50 4/2005 6 5505 5505.13 5504.4 5505.47 13 3-13 >l 5494.13
Collection Well _ CW 3+85 4/2005 6 5504.94 5503.87 5503.25 5504.11 13.5 3.5-13.5 11 5492.87
Collection Well CW 5+50 4/2005 6 5503.23 . 5503.76 5504.17 5503.16 12.5 3.5-12.5 10 5493.76-
Collection Well CW 6+70 4/2005 6 5504.21 5503.84 5503.26 5504.11 12 4-12 9 5494.84
Collection Well CW 8+10 4/2005 6 5503.96 5504.02 5503.33 5504.14 12 4-12 9.5 5494.52
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Table 1

Facility-Wide Monitoring Program

Bloomfield Refinery- Bloomfield, New Mexico

Measuring Point

Measuring Point

Grade Elevation "

Grade Elevation

Elevation of

Elevation Elcvation Total Screened Depth to Nacimiento
, Weii Diameter (Before 2006) (After 2006) (before 2006) (after 2006) Well Depth Interval Formation Nacimiento Surface
Well Type Well ID | Installation Date (in) o o) W ) (ft bgs) (ft bgs) (ft bgs) (ft above msl)
Collection Well CW 8+45 4/2005 6 5504.77 5503.8 5503.67 5504.09 13.3 3.3-13.3 9.5 54943
Collection Well CW 11+15 4/2005 6 5504.69 5503.95 5503.73 5504.34 12.5 2.5-12.5 9 5494.95
Collection Well CW 14+10 4/2005 6 5505.68 '5504.39 5503.97 5504.69 13.5 3.5-13.5 9.5 5494.89
Collection Well CW 16+60 4/2005 6 5505.72 5504.32 5504.02 5504.59 13.5 3.5-13.5 10 549432
Collection Well CW 19+50 4/2005 6 5507.48 5504.52 5509.23 5504.75 11 3-11 8 5496.52
Collection Well CW 22400 4/2005 6 5510.82 5508.04 5510.16 5508.26 13.5 3.5-13.5 8 5500.04
Collection Well CW 23+10 4/2005 6 5507.65 5510.04 5506.72 5510.27 15 5-15 13 5497.04
Collection Well CW 23+90 4/2005 6 5507.65 5507.32 5506.72 5507.71 12 4-12 13 5494.32
Collection Well CW 25+95 4/2005 6 5507 5505.9 5505.19 5505.89 11 3-11 13 5492.9
San Juan River Bluff )
Sump Well SW1-0206 2/20/06 4 N/A 5508.27 N/A 5505.87 53 21-51 13.5 5494.77
Sump Well SW2-0206 2/6/06 4 N/A 5507.75 N/A 5505.25 27 5-25 10 5497.75
Sump Well SW3-0206 2/17/06 4 N/A 5505.29 N/A 5503.18 51.5 20-50 7.75 5497.54
Sump Wéll SW4-0206 2/16/06 4 N/A 5504.45 N/A 5502.13 42 9.5-39.5 11 5493.45
Sump Well SW5-0206 2/15/06 4 N/A 5514.34 N/A 5511.94 52 19-49 27.25 5487.09
Sump Well SW6-0206 2/13/06 N/A 5519.72 N/A 5517.63 40 15-45 31.75 5487.97
Sump Well SW7-0206 2/22/06 4 N/A 5508.42 N/A 5505.78 30 4-24 11 5497.42
San Juan River Terrace
Monitoring Well MW-48 10/28/04 4 5421.37 5424.83 5418.48 5422.21 15 5-15 N/A N/A
Monitoring Well MW-49 10/28/04 4 542122 5425.2 5418.07 5422.52 15 - 4-14 N/A N/A~
Dewatering Well DW-1 8/16/05 4 5423 80 542297 N/A 5420.73 15.62 5-14 N/A N/A
Dewatering Well DW-2 8/18/05 4 N/A 5423.81 N/A 5422.67 14 4-14 N/A N/A
Temporary Piezometer TP-1 . 10/28/04 2 " 5422.03 5422.03 5421.13 N/A 9 - 4-9 N/A N/A
Temporary Piezometer TP-2 10/28/04 2 N/A N/A N/A N/A 9 4-9 N/A N/A
Temporary Piezometer TP-3 10/28/04 2 5423 88 5423.88 5422.66 N/A 9 4-9 N/A N/A
Temporary Piezometer TP-5 10/28/04 2 5422.83 5422.83 5422.00 N/A 8 N/A N/A N/A
Temporary Piezometer TP-6 10/28/04 2 5422.56 5422.55 5421.40 N/A 10 5-10 N/A N/A
Temporary Piezometer TP-7 10/28/04 2 5422.00 5421.99. 5420.90 N/A 10 5-10 N/A N/A
Temporary Piezometer TP-8 10/28/04 2 5422.52 5422.52 5421.13 N/A 10 5-10 N/A N/A
Temporary Piezometer TP-9 4/5/05 2 5422.14 5422.14 5421.55 N/A 10 5-10 N/A N/A
Temporary Piezometer TP-10 4/5/05 2 5422.56 5422.56 5422.56 N/A 8.5 3.5-8.5 N/A N/A
Temporary Piezometer TP-11 4/5/05 2 N/A N/A N/A N/A 9.5 4.5-9.5 N/A N/A
Temporary Piezometer TP-12 4/5/05 2 5424 .97 5424.97 542497 N/A 12 7-12 N/A N/A
Temporary Piezometer TP-13 4/5/05 2 5423.88 5423.88 5423.88 N/A 14.5 4.5-14.5 N/A N/A

Notes:

ft = feet

in = inches

bgs = below grade surface

Western Refining Southwest, Inc.
Bloomfield Refinery

msl = mean sea level
N/A = not available

(1) Top of casing elevations well resurveyed in 2006
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TABLE 2
Analytical Methods and Target Analytes

Facility-Wide Groundwater Monritoring Plan - June 2012

Western Refining Southwest, Inc. - Bloomfield Refi inery

. Cs (EPA Method 8260B) )
- Target List

Benzene

Toluene

Ethylbenzene

Xylenes

Total Recoverable Metals (EPA Mefhod 6010B/7470)
- Target List (not applicable to River Terrace Sampling Events)

Methyl tert butyl ether (MTBE)

SVOCs - (EPA Method 8270)
- Method List

TPH-GRO (EPA Method 8015B)
- Gasoline Range Organics

Arsenic Lead
Barium Mercury
Cadmium Selenium
Chromium Silver

- Target List (for River Terrace Sampling Events Only)
Lead

. Mercury (DW-1 ONLY)

TPH-DRO (EPA Method 8015B)
' - Diesel Range Organics
- Motor Qil Range Organics

Total Carbon Dioxide (Laboratory Calculated)
- Dlssolved cO2

Specific Conductivity (EPA Method 120.1 or field measurement)

- Specific conductance

TDS (EPA Method 160.1 or field measurement)
- Total dissolved solids

General Chemistry - Anions (EPA Method 300.0)
Fluoride
Chloride
Bromide
Nitrogen, Nitrite (as N)
Nitrogen, Nitrate (as N)
Phosphorous, Orthophosphate (As P)
Sulfate

Dissolved Metals (EPA Method 6010B / 7470)
- Target List (for Refinery Complex, Outfalls, and River)

Arsenic Manganese
Barium Mercury
Cadmium Potassium
Calcium Selenium
Chromium Silver
Copper Sodium
Iron Uranium
Lead © Zinc
Magnesium

General Chemistry - Alkalinity (EPA Method 310.1)
Alkalinity, Total
Carbonate
Bicarbonate

NOTES:

TPH = total petroleum hydrocarbons
GRO = gasoline range organics
VOCs = volatile organic compounds
DRO = diesel range organics N
TDS = total dissolved solids

(1) VOCs Target List for River Terrace samples are analyzed by EPA Method 8021B per NMED's letter Approval

with Direction dated June 16, 2009.

(2) Target List for San Juan River Terrace Monitoring Wells and Piezomenter Wells only, per the River Terrace

Bioventing System Monitoring Plan.

Western Refining Southwest, Inc.
Bloomfield Refinery

Facility-Wide Groundwater Monitoring Plan
June 2012
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Facility-Wide Monitoring Plan - June 2012
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'REFINERY COMPLEX
Background Wells
MW-3 Semi-Annual Event (April) Not Sampled
Annual Event (August) X_| ] [ X T x [ x [ x I x [ x[ xJ] x I x [ x T x
MW-5 Semi-Annual Event (April) Not Sampled
Annual Event (August) X X X X X X X X X X X X
MW-6 Semi-Annual Event (April) X X X X X
Annual Event (August) X X X X X X X X X X X X
Refinery Wells
RW-1 Semi-Annual Event (April) Not Sampled
Annual Event (August) x_| | [ x I x I x I x I xIT xIT x] x T x I x | x
MW-4 Semi-Annual Event (April) Not Sampled
Annual Event (August) X X X X X X X X X X X X
MW-8 Semi-Annual Event (April) X X X X X
Annual Event (August) X X X X X X X X X X X X
RW-9 Semi-Annual Event (April) Not Sampled
Annual Event (August) x| i I x Ix I x I xI xIxITxt x T x | x | x
RW-15 Semi-Annual Event (April) Not Sampled
Annual Event (August) x_{ ] [ x T x I xI xIxIT xI x| x T x T x ] x
RW-18 Semi-Annual Event (April) Not Sampled
Annual Event (August) X X X X X X X X X X X X
MW-20 Semi-Annuat Event (April) X X X X X
Annual Event (August) X X X X X X X X X X X X
MW-21 Semi-Annual Event (April) Not Sampled
Annual Event (August) x_| | [ x I x I xI xIT xI xIT xT x T x T x T x
RW-23 Semi-Annual Event (April) Not Sampled
Annual Event (August) X_| [ I x I x I x T xIT xI xIT xT x T x T x T x
RW-28 Semi-Annual Event (April) Not Sampled
Annual Event (August) x_] [ [ x T x Ix T xIT xI xIT xT x T x T x T x
MW-29 Semi-Annual Event (April) Not Sampled
Annual Event (August) - X X X X X X X X X X X X
MW-30 Semi-Annual Event (April) X X X X X
Annual Event (August) X X X X X X X X X X X X
Semi-Annual Event (April) Not Sampled
MW-31
Annual Event (August) x| ] [ x T x I x I x I xI xT xT x T x I x T x
Semi-Annual Event (April) Not Sampled
MW-40
Annual Event (August) X | ] [ X I x I xIT xI xI xITXT x T x IT"x T x
Semi-Annual Event (April) Not Sampled
Rw-42
Annual Event (August) X | ] [ X I x [ x T x [ xI xIT xT x I x | x T X
RW-43 Semi-Annual Event (April) Not Sampled
Annual Event (August) X 11 I X T x T x I xTIT xITxT xJ]T x T x T xT1Tx
[Semi-Annual Event (April) Not Sampled
MW-44
Annual Event (August) X | | I X I XTI x I xI xI xTxT x T x T X T x
Cross-Gradient Wells
MW-1 Semi-Annual Event (April) X X X X X X X
Annual Event (August) X X X X X X X X X X X X
MW-13 Semi-Annual Event (April) X X X X X
Annual Event (August) X X X X X X X X X X X X
MW-26 Semi-Annual Event (April) Not Sampled
Annual Event (August) x| | [ x I x I xIT xI xIT xIT xT x T x [ xTx
Semi-Annual Event (April) Not Sampled
MW-27
Annual Event (August) X_ ] X I x [ X I X I x [ xI xT x T x T x I X
MW-32 Semi-Annual Event (April) Not Sampled
Annual Event (August) X X X X X X X X X X X X
MW-33 Semi-Annual Event (April) X X X . X X X X
Annual Event (August) X X X X X X X X X X X X
Western Refining Southwest, Inc. Facility-Wide Groundwater Monitoring Plan
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Downgradient Wells
MW-11 Semi-Annual Event (April) Not Sampled
Annual Event (August) X DSkl X X X X X X X X X X X
- MW-12 Semi-Annual Event (April) X X X X X X X
Annual Event (August) X X X X X X X X X X X X X
MW-34 Semi-Annual Event (April) Not Sampled
Annual Event (August) X X X X X X X X X X X X
MW-35 Semi-Annual Event (April) X X X X X
Annual Event (August) X X X X X X X X X X X X
MW-37 Semi-Annual Event (April) X X X X X X X
Annual Event (August) X X X X X X X X X X X X
MW-38 Semi-Annual Event (April) X X X X X X X
Annual Event (August) X X*** X X X X X X X X X X X
RCRA Investigation Wells
MW-50 * Semi-Annual Event (April) Not Sampled
Annual Event (August) X | X | x| X X I x I x I xIT xJ] x T x | x [ X
. Semi-Annual Event (April) Not Sampled
MW-51
Annual Event (August) X1 X I x I x I xIx I xI xITxT x T x T x T x
MW-52 * Semi-Annual Event {April) Not Sampled
Annual Event (August) X | X [ x T x I xIT xI xIxIT xT]T x T x I x 1T x
MW-53 * Semi-Annual Event (April) Not Sampled
Annual Event (August) X | x| x [ x X I xIT x T xT xT x T x T x T X
* Semi-Annual Event (April) Not Sampled
MW-54
Annual Event (August) X 1 x | x| x X | x x I xIT xT x T x T x 1T x
. Semi-Annual Event (April) Not Sampled
MW-55
Annual Event (August) x| X I x Ix I x I xIxITxITx] x T x T xTx
* Semi-Annual Event (April) Not Sampled
MW-56
Annual Event (August) X_| X I x I x I xITx I x]ITxITx] x T x T x T x
. Semi-Annual Event (April) Not Sampled
MW-57
Annual Event (August) X ] X I xT x x [ X X | xIT xT x T x T x 1T x
N Semi-Annual Event (April) Not Sampled
MW-58
Annual Event (August) X ] x | x T x x [ x x | xIT xJ] x [T x T x [ x
« Semi-Annual Event (April) Not Sampled
MW-59
Annual Event (August) x| X I X I x I x I x I xTxTxT x T x I xTx
MW-60 * Semi-Annual Event (April) Not Sampled
Annual Event (August) X | x | x T x X I x I x I xI xT x T x [ x T X
N Semi-Annual Event (April) Not Sampled
MW-61
Annual Event (August) x| X | x T X X I x I xI xt xT x T x T x T x
. Semi-Annual Event (April) Not Sampled
MW-62
Annual Event (August) X[ X xT x X I xIT xI xIT x] x T x T x ] x
. Semi-Annual Event (April) ) Not Sampled
MW-63
Annual Event (August) X x [ xT x X I x I xIT x[ x] x [T x [ X x
. Semi-Annual Event (April) Not Sampled
MwW-64
Annual Event (August) x| X [ xT x X I x I xIT xIT x1T x T x I xT x
* Semi-Annual Event (April) Not Sampled
MW-65
Annual Event (August) x | x| x T x X [ xX I x I x I XT x T x [ x T x
N Semi-Annual Event (April) Not Sampled
MW-66
Annual Event (August) X | x | x ] x X [ x x I xIT xT x T x ] x ] x
" Semi-Annual Event (April) Not Sampled
MW-67
Annual Event (August) X | X1 xT x X I x I x I xIT xJ x T " x T x T x
- Semi-Annual Event (April) Not Sampled
MW-68
Annual Event (August) X | X I XTI x I xI x I xT xIT xT x T x 1T x T x
" Semi-Annual Event (Aprif) Not Sampled
MW-69
Annual Event (August) X_] X I x I xIT xIT xI xI xITxT x T x | x T x
PO Semi-Annual Event (April) Not Sampled
MW-70
Annual Event (August) X ] x| xT x X | x I x [ xI xT x 1T x T x T x
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Collection Wells
Semi-Annual Event (April) X X X X X X
W 0+
CW 0+60 Annual Event (August) X X X X X X
Semi-Annual Event (April) X X X X X X
+
CW 25+95 Annual Event (August) X X X X X X
Observation Wells
Semi-Annual Event {April) X X X X X X X
OW 0+60 Annual Event (August) X X X X X X X
Semi-Annual Event (April) X X X X X X X
W 1+
0 50 Annual Event (August) X X X X X X X
Semi-Annual Event (April) X X X X X X X
+
OW 3485 Annual Event (August) X X X X X X X
Semi-Annual Event (April) X X X X X X X
OW 5+50
5*3 Annual Event (August) X X X X X X X
Semi-Annual Event (Aprit) X X X X X X X
W 6+7
OW 6+70 Annual Event (August) X X X X X X X
Semi-Annual Event (April) X X X X X X X
W 8+1
OW 8+10 Annual Event (August) X X X X X X X
Semi-Annual Event (April) X X X X X X X
W 11+1
o S Annual Event (August) X X X X X X X
Semi-Annuat Event (April) X X X X X X X
W 14+1
o 0 Annual Event (August) X X X X X X X
Semi-Annual Event (April) X X X X X X X
W 16+60
o Annual Event (August) X X X X X X X
ow 19+56 Semi-Annual Event (April) X X X X X X X
Annual Event (August) X X X X X X X
Semi-Annual Event (April) X X X X X X X
oW 22+
00 Annual Event (August) X X X X X X X
Semi-Annual Event (April) X X X X X X X
Ow 23+10
Annual Event (August) X X X X X X X
Semi-Annual Event (April) X X X X X X X
OW 23+90
Annual Event (August} X X X X X X X
Semi-Annual Event (April) X X X X X X X
W 25+70
o Annual Event (August) X X X X X X X
| Sump Wells ©
SW-1 Major Precipitation Event (No Sampling; Collection of Groundwater and SPH Levels Only)
SW-2 Major Precipitation Event (No Sampling; Collection of Groundwater and SPH Levels Only)
SW-3 Major Precipitation Event {No Sampling; Collection of Groundwater and SPH Levels Only)
SW-4 Major Precipitation Event (No Sampling; Collection of Groundwater and SPH Levels Only)
SW-5 Major Precipitation Event (No Sampling; Collection of Groundwater and SPH Levels Only)
SW-6 Major Precipitation Event (No Sampling; Collection of Groundwater and SPH Levels Only)
. SW-7 Major Precipitation Event No Sampling, Collection of Groundwater and SPH Levels Onl
ISAN JUAN RIVER BLUFF
Outfalls .
Semi-Annual Event (April) X X X X X X X X X
East Outfall #2
Annual Event (August) X X X X X X X X X
Semi-Annual Event (April) X X X X X X X X X
East Outfali #3
st Outfa Annual Event (August) X X | X T X X X X X X
Seeps
Seep 1 Semi-Annual Event (April) X X X X X X X
Annual Event (August) X X X X X X X
Seep 2 Semi-Annual Event (April) X X X X X X X
Annual Event (August) X X X X X X X
Seep3 @ Semi-Annual Event (April) X X X X X X X
| ‘Annual Event (August) X X 1 X | X X X X
Western Refining Southwest, Inc. Facility-Wide Groundwater Monitoring Plan
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Seep 4@ Semi-Annual Event (April) X X X X X X X
Annual Event (August) X X X X X X X
Seep5 (4) Semi-Annual Event (April) X X X X X X X
Annual Event (August) X X X X X X X
Seep 6 Semi-Annual Event (April) X X X X X X X
Annual Event (August) X X X X X X X
Seep 7 Semi-Annual Event (April) X X X X X X X
Annual Event (August) X X X X X X X
Seep 8 Semi-Annual Event (April) X X X X X X X
Annual Event (August) X X X X X X X
Seep 9 Semi-Annual Event (April) X X X X X X X
Annual Event (August X X X X X X X
Monitoring Wells
5 High Flow Event X X X X X X X
MW-49 Low Flow Event X X X X X X X
DW-1 Bi-Annually (Starting 2011) X X X X X X X
Piezometers
P15 High Flow Event X X X X X X X
Low Flow Event X X X X X X X
P2 5 High Flow Event X X X X X X X
Low Flow Event X X X X X X X
TP-3° Bi-Annually (Starting 2011} X X X X X X X
P55 High Flow Event X X X X X X X
Low Filow Event X X X X X X X
P65 High Flow Event X X X X X X X
Low Flow Event X X X X X X X
TP-7° Bi-Annually (Starting 2011) X X X X X X X
P85 High Flow Event X X X X X X X
Low Flow Event X X X X X X X
TP-g° High Flow Event X X X X X X X
Low Flow Event X X X X X X X
TP-10° ___|Bi-Annually (Starting 2011) X X X X X X X
TP-11° Bi-Annually (Starting 2011) X X X X X X X
TP-12 8 Bi-Annually (Starting 2011) X X X X X X X
TP-13° Bi-Annually (Starting 2011) X X X X X X X
San Juan River
Semi-Annual Event (April) X X X X X X X X X
Upstream Annual Event (August) X X X X X X X X X
North of MW#46 Semi-Annual Event (April) X X X X X X X X X
Annual Event (August) X X X X X X X X X
Semi-Annual Event (April) X X X X X X X X X
North of MW#45 T annual Event (August X X I X | x I x| X[ x X X
Semi-Annual Event (April) X X X X X X X X X
Downstream Annual Event (August) X X I X | X1 X1 x| X X X

Notes:

1. Refer to Table 2 for respective Target Analyte Lists.

2. VOC target list analytes for River Terrace sample are analyized by EPA Method 8021B, as stated in Table 1 of NMED's letter dated April 18, 2007.

3. Groundwater and SPH levels are monitored in each sump well following each major precipitation event (NMED, 2008).

4. A sample will be collected at this location during a semi-annual sampling event if an active groundwater discharge is present (NMED, 2008).

5. Samples will be collected during San Juan River low flow and high flow conditions.

6. Biannual sampling events {occuring once every two years) will be conducted during San Juan River low flow conditions.

* = Wells were recently instalied and therefore require sampling for two years on an annual basis (i.e. included in the 2010 and 2011 annual sampling event).
** = Wells were installed in 2010 and therefore require sampling for two years on an annual basis (i.e. included in the 2011 and 2012 annual sampling events.)

** = Samples for SVOC analysis will be collected every two years.
**** = Well was installed in 2012 and therefore requires sampling for two years on an annual basis.

Western Refining Southwest, Inc. Facility-Wide Groundwater Monitoring Plan
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Legend
%  Monitoring Well
“,) Observation Well
| Recovery Well
® Collection Well
i Outfall
Site

/" Approximate Property Line

MW-38 | -Well ID
<0.005 | -Benzene
<0.005 | -Toluene
<0.005 | -Ethylbenzene
<0.0075 | -Xylenes, Total
0.0016 | -MTBE

Notes:

All concentrations in

milligrams per liter (mg/L)

NS' = Well is Dry or Not Enough
Water to Sample- No sample

NS? = Not sampled due to approved
Facility-wide Monitoring Plan.

NS®= Sample Inadvertently not
Collected this Sampling Event.

NR' = No Sample Required - Well
Contains Separate Phase
Hydrocarbon

NR? = No Sample Required per OCD
and NMED Conditions

0 125 250 375 500

)

Feet

OW 16+60 MW-55 OW 22400 OW 23+90] [OW 25+70] [CW 25+95 MW-51 |[ MW-68 |[ EOutfal2 |[ MW-01 MW-50
0.082 78 <0.001 <0.001 0.02 36 0.002 || <0.001 <0.001 <0.001 <0.001
<001 <0.020 <0.001 <0001 || <002 0.16 <0.001 || <0.001 <0.001 <0.001 <0.001
0.045 20 <0.001 <0001 || <0.02 058 <0001 || <0.001 <0.001 <0.001 <0.001
ow 184;»10 RW-23 | ["MW-39 RW-09 00ss |[ MW-S8 062 RW-43 "] [OW 19+30] [ MW-20 | ["MW-56 || <0.002 <0002 || <004 033 MW-69 || <0.0015 || <0.0015 || <0003 || <0.0015 | | <0.0015
N NR Ns? NR 081 NR 78 NR Ns! NR NR 0.17 <0001 || <0020 || <0002 || NS' || <0001 || <0001 || <0.0015 || <0001 | | <0001
< < N \ T T 7 V4 f 7 P4 P o 2T
oW 11+15 MW-67
a3 <0.001
<001 <0.001
<001 <0001
<0.03 <0.0015
| 06% | <ol
W3 East Outfall 3
NR! <0.001
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Refinery Complex Concentration Map
August 2011 Annual Sampling Event
Bloomfield Refinery
Facility-Wide Groundwater Monitoring Plan

June 2012 Figure 5




LEGEND

w.1 @ VONITORING WELL LOCATION
MW-1 @ AND IDENTIFICATION NUMBER

DEWATERING WELL LOCATION
DW-1 O AND IDENTIFICATION NUMBER

TEMP PIEZOMETER LOCATION
TP-1 $AND IDENTIFICATION NUMBER

-~~~ SLURRY BARRIER WALL

FENCE

River Terrace Well
Location Map
Bloomfield Refinery
Facility-Wide Groundwater
Monitoring Plan




MW—49

No Sample Required |
(Approval With Direction
March 2011)

B-<0.005
T-<0.005
E- 0.026
X- 0.140

TP=7
[

B-<0.010
M 1-<0.010

E-0.0015
—0.0024

No Sample Required

(Approval With Direction
March 2011)
1P—=9

«

. NoSomple Required
% (Approval With Direction
RSN March 2011

. ]
o ?
el 8
. P12
s ' Y " o P gl o 7, No Sample Required
e NS ’ \ S b i (Approval With Direction
jE 1P=10 " 53 3 ; ) 5 March 2011)
¥ ‘_‘.*.*v‘r - ‘4-_ L J *’ o Yy s A " 3 . TP_] 1 3 3 = LEGEND
3 I No Sample Required s - ; o
= (Approval With Direction T o No Sample Required . MW — Monitoring Well
. S March 2011) AT (Approval With Direction TP — Temporary Piezometer
o o o s March 2011) DW — Dewatering Well
— Benzene
— Toluene
Ethylbenzene
Xylene
All Concentrations in Milligrams
per liter (mg/1)
. No Sample Required
. (Approval With Direction
' March 2011)

River Terrace Groundwater BTEX
Concetration Map
June 2011 (High Flow)
Bloomfield Refinery Facility-Wide
Groundwater Monitoring Plan

June 2012 Figure 7




W 11+1 1+ [MW45 | [RW-22 | PWia1q [CWidelq [RW-23 | [Mw-39% i W i6+6] [ RW09 | [RW-18 MW20 | [RwW43 | w2 ) W 23+10
I 5494.15 | [5497.77 | | 549447 | | 549843 | | DRY l 5498.07 | | 5498.04 I | 5494.95 | mm 549529 | | 549921 | [s493.95 5499.05 | | 5498.36 | 5493.85 | | 5499.14 | 5497.71 Legend
%  Monitoring Well
<& Observation Well
_-— ] :
v
I ¢§ ‘?Q\ E Recovery Well
® Collection Well
& Piezometer
‘ S
Note 2 d g
LBy 2 VW ,
oy g 5500.79 Site
& 17—‘:\ 3 MW-56
3 W ::1' : 5499.35 /\ Approximate Property Line
w N
o MW | Groundwater Elevati
w roundwater Elevation
" \tlt“"‘:\ 2 /\/ Contours
@ S : —— b v ,~, , Inferred Groundwater
,,’//:"‘-~ i ‘ | v ¢+ v Elevation
l,' | \95_ ;,:" y p . MW-52
2 L‘Sﬁs_’g;’—' \ / 12 550232 Groundwater Flow
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54 \ e 5501.93 where inferred
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i \ 1 L A : : — \ %g -Well ID
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] — 175498\ B 5502.35 (ft amsl)
5498.22 RN 7\ - : s P
—_— g \\ /‘: B 78 <
OW 1450 . v X 550284 * Deeper Well; data not used to contour.
5493.73 - 7 e ' 22N /8 A e S\ -y | P, " 1. MW-65 thru MW-69 are not part of facility
CW 1450 | & ' : , = — \ N R 4y, NG |\ ‘5‘5:'1"2‘2 wide monitoring plan.
oW /&0 : ST T % o s | 2 CW 25495 s being pumped
5494.59 ¢ e YR N e | DRY 3. Data not used to contour due to screen interval.
cw = ',’: , : | W i , " MW-30 |
5498.14 &) A N | ss02.80
- 3 1;,1 )\ ;
e i | August 2011
o i 5502.74
W ! 1re 0 125 250 375 500
549840 ! 3 550&'65,6 e
] i -
5499.51 :
]S Western
Q -
w
s Refining
5498.67
s Groundwater Elevation Contours
- August 2011
397 Bloomfield Refinery
MW-35 Facility-Wide Groundwater
5496.54 Monitoring Plan
MW-34 MW27 | [MW-26| [Mw-or MW-13
5497.20 549841 | | 550030 | | 5500.01 550143 -
June 2012 Figure 8
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June 2012 Figure 9
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June 2012 Figure 10




e, L
—————

1"—‘

OW 0+60 ©

CW 0+60 @

0

Legend

Observation Well

Collection Well
Underground Pipeway
Above Ground Pipeway

Slurry Wall Barrier

Fence

125 250 375 500

Feet

North Boundary Barrier
Monitoring Well Location Map
Bloomfield Refinery
Facility-Wide Groundwater

Monitoring Plan

June 2012 Figure 11
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June 2012 Figure 12
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/w.1 @ VONITORING WELL LOCATION
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DEWATERING WELL LOCATION
DW-1 QO AND IDENTIFICATION NUMBER
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Location Map
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WELL NUMEER:

CATE:

[ IR~

LOCATION:

5=10

10-12

Ed
1% ]
U
na
[}

A%}
43
L]
N
un

mud -1

1

& Fabruary 1984
29.11.27+24221

CESCRIPTICN

Light brown clayey sands coarse, poorly sorted,
quartzose and slizhtly calcaresous

Yeliowish gray Sandy cebblas and cobbles, poorly
sortads roundeg to subrounded

Yellouwish gray pebbly sand, very coarsay _
poorly sorted, felaspathic and noncalecaroous

Jark gray pebbly and ssndy cobdles, somse
quartz pebbles, most sre voleanic, zubroundsd
cobbles and pebbdless some clays 3 little
water at about 18 feet

Gray=green clayasy sand bescoming light yellouw
qlayay sanagstone and sandy claystone



S

™ W’} ©w =

WELL NUMZER:
CATE:
L2CATION:

CEPTH
IN FEET
g=5
5-19

1615

-2

3
-& Februgry 1984
291127244472

CESCRIPTION

Yallow brown sandy sil%t and c¢lay, very calcaraous
quartzose

yellow brouwn sands calcareous, silty and clayey,
gquartzose -

¥Yellow brown sands siliy and clavey.
fine=grained.,
vary calcareous, aqusrtzose

Liszht brouwn ¢lays sandy, vary ¢szltarsousys
becoming pebbly with desth

- Gray vellow brouwn cobbly éand« coarse, poorly

sorteds silty and ¢clayey, volceanic pebbles
small amount of water 3%t about IS5 feeoi

GFay ceboles, pebbly ana sandy, coarse sand,
vellow gray clayey sandstone 3T about 40 feet




O S
WELL NUMBER: ¢

T DATE: 9 Fabruary 1984 o= 5517.90
LOCATION: 23.11427.232344
DEPTH DESCRIPYICN
: IN FEET
c-5 Yellou gray-breun sandy silt and clay, calcaraous
_ E $=19 Yellow brown silty sandy clay and clayey silt,

very slightly calcaracus

C-%5 faddish yellow~broun claysy sandy silt, silty
clays, fine~grained quartzose sands nonecslzaraous

“g 15-19 Light brown coarse sand with clay and pabbles,
calzzrecus

1 1$=2°% " Gray pebbly sand, very coarse, podrly sortaeds
. . . some clay and silt, subrounded to subangulars
] quartzoss, pebbles rounded, slightly calcarsous

Z25=30 Gray cobbles and pebblas, subroundad ts roundged,
volcani¢es, at about 25 feets hydrocarbon smell
and color

I0-32 Oray cobbly sand, with hydrocarbon smell and
color, ccarss 3rained, sand is quartzcse
and feldspathic, subrounded and subsngular quartz
grains are cliear o

32 Yellow gray clayey sandstons




| I I

WELL NUMBER:

DATE:

LOCATION:

pEOTY
IN FEET

mw-5

5
é February 1934
29.11.26.31112

DESCRIPTION

Pale yellow bdroun clayr, silty, some sand,
calcareous

Pale yellow broun clayey sand and guartzose
silts poorly sorted, calcareous.

Yellow brown sand, subrounded quartzose sandg
sligh*tly calezrsous

Yellow trown sand, clayey, moderately coarse
grainsd, very slightly calcareous o

Yellow brcwn'sanda clayeys, siltys, fTine teo mecium
grained, moderatsly sorted, noncslcarasus
Yéllom Erowun sandr'siity and slightly claysys
fine~to-medium grained, well sortad, subangular,
noncalesrasus, becoming more clayey with depth

Yaellew brown pebbly and codbly sands, clsyeys
calcareous

Osrk gray sandy and claygy cobbles and pebbless
wster at 42 feat

Dark gray cobbles with sraenish clsy

Green-gray pebbly clay
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TABLE 3.1
WELL LOG FOR MONITORING WELL NUMBER 7

Dﬁl!ing Date: February 25 qu{b

Depth

in feet Pescription

G-1 Gravé] fill

1-% Brown sandy silt and clay with small gravels

5-10 Brown sandy silt and clay, more firm and sticky

10-15 Lightar brown sandy silt and sticky c]‘ay

15-20 Lighter brown sandy silt and clay, larger cobbles and pebbles

20-25 Sand with cobbles and pebbies

25-30 Sand

30-35 Ereinﬁsh clay with pebbles, top of Nacimiento estimated at 32
fae . . ‘

35-40 Greenish clay, few ;.aebbles'

£0-45 Green to gray clay, smeoth drilling

45-50 Green to gray clay, smooth drilling

50-65 Sticky gray to green clay

Elevation of Top of Pipe: 5524.09 feet

Total Depth of Casing: 62.11 feet

Description of Casing: Bottom of casing has a 2 foot stainless steel blank
section - for a silt trap, followed by a 10 foot section of 6% 1.0.
stainless steel screen, in turn followed by 6" ].D. schedule 40 PVC casing
to the top of pipe. Sand was added to 45 feet below grade, bentonite to 41
feet telow gracde, and grout to the suriace.-

DTIG5.TT.26
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RELL NUMBER: 6

j CATE: 7 Februsry 19%4
!7 "LICATION: 29e11.27.42144 or 42233
- 2EPTH DESCRIPTION
; IN FEET
C-15 Pale yellow broun s2nd, clayey and silty,
; sutangular, poorly sortad, guartzoses very
[ calcaresuss, becoming more clayey with depth
‘ 15=2C Pale yellow brown silt, sandy and clayey, silt
lég is cearse, sand is very fine, moderate sortings
quartzosa snd calcaresus
gi ee-25 Pale yellsw sand, slightly clayey. subrbunded/
i wall sortad, quartzose, nancalearaous
E’ 25-35 Pale yellow sand, coarse to madium graineds,
i gquartzoses noncalcaracus )
25~41 Pale yellsow sands, clavey, finz grained, silty,

qéartzose, slightly calcaresous

F
-
{
£~
Y,

_Gray=black cobblas and pebbles, voleanic

f 2
O
]
s
ns

Gray—=gresn clayey sandstone and sandy ¢lsystane

" B B

f%@



TABLE 3,,
WELL rog FOR Momroxmc WELL Numpgp 8

Drilling pyi,; February 4. 1985

' Depth .
'n Fept Descmgtwn
0-29 Light brown Sandy Clay, Similar ¢ that foung on the ground
© Surface }
20-34 Cobb'ies and pebbleg
34 | Green-gray Clay ang sandstone, intermi'xed wWith smal} pebbleg

and sang. Top of Na‘cimiento.

Elevation of Top of Casr’ng: 5531.12 faat

< $ &
. i L 4
Section fo, . Silt trap, followeq by 20 feet of 6" 1.p. Stainless Stee}
SCreep, 0 lowey by g+ I.p. Schedute 40 pye 10 the Surfece The SCreeneq
S&Ction of the hole ¥as sanded to Withinp 7 feet o the urface, 8
bentom’te seal (177 bucket) was added_and Concreta Was ysagd for a Surface
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TABLE 3.3
WELL LOG FOR MONITORING WELL NUMBEﬁIQ

Driling-Date: March 3, 1986

Depth

in Feet Description

0-5 Fill materiatl, some'rock

5-10 Sticky reddish brown silty clay

ig-13 Lighter color silty clay, some pebbles
15-20» Lighter color §i1ty'c1ay. some pebb\e;
20-25 Cobbles, pebbles, sand

25-30 Cobbles, greenish clay, teop of Nacimiento

Elevation of Top of Casing: 5519.70 feet

Total Depth of Casing: 33.99 féeﬁ

Description of Casing: Bottem of casing has a 2 foot stainless steel blank
section for a silt trap followed by 20 feet of 6" 1.D. stainless steel
screen, followed by 6" 1.D. schedule 40 PVC to the surface. The screened
section of <the hole was sanded to within 7 feet of the surface, a
bentonite seal (1/2 bucket) was added and concrete was used for a surface

seal.

3-5
DTG5.TT.26
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228"
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8 X 2 STAIMLESS STEEL
LOCKING CAP
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3 _x
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L~ & x_®%_ pve pieg

47 _x 5 - stamLEss syETL
- g PIPE

> BENTONITT PLUG

230’

3474’ L 4

b toe o scREEN

STATIC VATER LEYEL

T4 x 1S’ staneEss STEEL
SCREEN (20 siom)
S g2/20 SAND

L -BOTTOM OF SCREEN .
3~ 4' ¥ 5" STAINLESS STEEL PIPE

TOTAL JEPTH COF WZll

s TOTAL DEPTH OF BIORZHDLE
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‘ . CFIGURE B-14 .
T T LITHOLOGIC LOG (SOiL)- ' T
PIEZOMETER P-4 04“)‘!3) Page 3 of 1

SI1TE 1Ds __BRC LOCATION 103 P-4 (e2-13y
SITE COORDINATES (ft.):

K €

GROUMD ELEVATION (ft. NSt):-__5538.43

STATE: _Now Mexico ~ CQRTY: _San Juan
DRILLING METHCO: _ Casing Driver -
DPRILLING COHTR.: _ Beemsn Brotherg
DATE SYARTED: 2 September {088 DATE COMPLEVED: 3 Septerber 1938
FIELD REP.: _N.S. Dubyk

COMMENTST _Statie Seot r 9, 1988; 37,91’ from TCC.

V4 Ak 174 |

womnrs ' 8 " .

LOCATION DESCRIPTION:

. ~pritling Time | Sample Type
Depth Visual X Lith | Seales and Intecvatl Lithologlic Description
EESEESc=mmlfyls 0727 §ilt and Cioy - Hoderate brown (5 VR 4/4) to Light
:qq-—”:;j:ﬁ brown (5 YR 5/6).
= iyt _ -
=== = ‘)/,4;/" .
T B = /:V,‘A/
EEEEECE=a=Igh¢l!
MY EEEEEEE=D2(A8y4e
A EEEEEE=a=milesls
= = a// V/
== e malia //:/1/
EEEREEE r;/,«i/ -
EEEEE YAy
15 152 - // A
] T b b i e oy /,‘/4/
g === ;..: —“//’//
: EEEEnEE S /,«jft
= g’
0 E 3393~ y’/k/
=5 siey
Seeese SRS
: ZEEEEE "‘"'./;"/j
: s G o o e g g £ -
- R CEEEEE=m =g ! 1233
SEFFEER RN/ 271-30¢ Sand - Very pale or (S YR 8/2) fine to coarse
SXMOOnanon; 3 greined, angular to subangutar predominantly quartz.
3 L EBEEESE 301-40° Gravel and Sand - Light gray (47), Saed fs medim
°l- ololokleble to cosrse grained, subrouded to rounded. Gravel is
T T hlohbbbl subangular to rounded, 1wp to 3% diameter,
+{-I-Iolooioidlolo :
35 st 'ODD oo
«falsiy OO »
=is1e inlok [go &
sIviaBiO0 qa
s}sie °° oa% ’ -
40 (U ERPOR208 %1 419637 Clav - Pale olive (10 ¥ 6/2), plastic.
;-d_- o
;;: :—E £3/-451 gravel angd Sand - As above,
- j-j- oDl .
¢ EReBRRise S 1420 450-51" $and ; ¥aclalenro formation -1ight blulsh grey
EEEEEE = {887/1) Fine graiped, siity,
,l‘:.‘;-;‘_,".‘.' :";_.__:'.’" i_‘ss
B 1.0, 53¢




Drilling Log’

=1 GROUNDWATER ‘ Monitoring Well MW=-25
& § TECHNOLOGY :
Project BRC Owner Bloomfield Refining Co. gee 59”3 ”"ip S lios
Location 50 County Road 4990, Bloomfield, New Mexico Prol. No, 023353014 or Borlng Loca
Surtace Elev. Eg%__*ﬁé Total Hole Depth 386 Diameter JLin - | commMENTS:
Top of Casing Water Level Initial 2876 ‘Static
Screen: Dia .. Length J4 11. : Type/size £RE0.020 in. : Start 8 1000 hes. 2 1, sity leg instated
Casing: Dia & in. Length 24/2 ft. * Type FRE rom 38 feel to 38 feet.
Fil Materiatl J0/20 Co. Siica Rig/Core Drill Systems 180
Drit Co, L3yne Method Alr Percussion
Driler Sabby Rodriguez, {og By Jerry May Date 05/1/94 _ permit # N
Checked By License No. :
§ eszl, (%
‘:ﬁ i-.;. DE P E g Za 2 Description
- 3 - 8 -
& | 8 f=gf & ; & 83 g (Color, Texture, Structure) ,
S @ &« | @ |8 Trece < iox, Littie 10X to 20X, Some 20X to 35X, And 35%.to 50X
-2
- . . _
- 0 ; . Brown clayey SILT (dry-maist)
X
- 2 i<
1. 2 a R
o -+t &
b= 4 —b<
% §
] Tr b o ‘
~ 6 —ji<
% U .
- - ‘<'H R 4 ¥ Brown fine poarly~graded sity/clayey SAND (moist)
v Y & . . .
-l 8 -1 ‘<r R t -/ Sﬁ.
i I~ fAsc
i N A
- 10 <t fod o % ~
- . b‘, p " Tan fine poorly-graded SAND (moist) .
- 2 i<
e Y H
5 - f
b, [
b ol 24
14 < S
2 Ji<
& Y
b -t <
1 X t
- o<
) sP -
- 18 —~ii4
- 20 a
~ 22 ~
~24

08/21/1864 fithicg-marg) Page: 1of 2




EE—— v

PO

i e .

) E % GROUNDWATER"

| TECHNOLOGY

Drilting Log .
Monitaring Well MW=-25

Owner Bloomfield Reftining Co.

Project BAC.
Location 50 Counly Read 4930, Bicomiietd, New Mexicg roi. No, 02335304
< o = > o
o [y " . .
=l = J. Bl % £ 22 Description
ST || TL Qa2 S5 agid
3- 2 jjagl g ; O | 8 v {Cotor, Texture, Structure)
8 a2sl° g Jj Trace < 10X, Llitle 10X to 20%, Some 20X to 35%, And 35X to sox
- 24 T S
I R0 d
L - ‘.. E t. 120 .-.. .°'
- 26" = %% X3 Tan fine—~coarse, poorly—graded SAND with gravel and cobbles
] ST wyof 8 (moist}
E=F ol - Dark gray-stained st 28 fest.
- 28— 1= 35 C V— Grounawater encountered at 28 feet 5/11/94
- LER %
30 -F =t 0C)C . . T
=H-1=[lss0 Do% Dark gray-stained cobbles {iittle fines)
- < : E ;< oo - GP
. E . 0,0 Q =
- 32 =) &
L MY Dot 208 Ooc
A= 2,0%
~ 34— U=T e % Brown siity clay lens at 34 feet (moist)
N i = PN~ Tan very fine poorly—graded SAND {dry)
=t Encountered weathered imestone at 35 feet {dry)
- 38
- 38 . N End of baring at 38 feet [HI0 hrs.). Instaliad well screened from
1 i 22 to 38 feet on 5/11/94, )
- 40~
- 42 .
- 44
- 46 -
- 48 ]
- 50 -4;
- 52
- -
54
e 58 ‘

- 08/21/1984 fthlog-margy

Page: 2 of 2



Drilling Log

Fill Materlal J2/20 Co. S¥ica

E GROUNDWATER S ; ’
Monitoring Well MW~—
TECHNOLOGY ering H—26 .
Project BAC Owner Bloomlield Refning Co. See Site Map
Location 50 Cgunfv Road 4990, Blaomﬂe/d New Mexico Prol. No. 023353014 For Boring Location
Surface Elev. 25!-:5F Total Hole Depth 23,1t Diameter 150
. — OMMENTS:
Top of Casing 2211, 57" waler Level Initial S50 Static . | COMMENTS
Screen: Dia 5.fn. Length 14 1L Type/Size £RE 0020 . Start £ 0730 s, Sit ieg instated trom
Casing: Dla £.in. Lengih 8/2 1L ) Type EBE 2! tee! lo 23 feet,

Rig/Core Lrill Systems 180

Drid Co. L2yne

Methog Af _Percussion

Oriller Babby Rodriguez | og By Jery May Date 05/12/94__ permit #
Checked By License No.
€ o = > »
L = © Bl ]
231 =% € 2 S zall Descripti
ar || ¥ E§ 2 3 §g o ption
2 2 jeg E x & 2-]n (Color, Texture, Structure)
S a2 el® @ || Trace < 10%, Littie 10X to 20%, Some 20X to 35X, And 35X to 50X
S P p—
~ 0 — ] E Tan fine poorly—graded siity SAND (moist)
i et 1%
L
o 2 —t} <
Ll' X SM
- =< <
72 I a4 ’ .
i 5l 22 Tan fine poorty—graded SAND (moist)
6 = B
- 8 — g :" Tan fine~coarse SAND with a little pea gravel and cobbles (cry)
- ‘O ] . —E- ar' it
i =1 é ‘. Cobbles with some fines {dry)
- 12 =
14 - B § . Tan fine—coarse poorly~graded SAND (dry)
3 r:_: ) Gray-stained cobbles with some fines dry-wet
1 *A=E: Groundwater encountered at 15 feet on 5/12/84
- 18 I = Dark gray-stained silty clay iens at 16 feet
- 18 (=
- 1= Datk gray-stained silty clay lens at 19 feet
- 20 — é : Encounterad weathered limestone {maist)
- 22 ~ : Ory at 22 feet
- End of boring at 23 feet (0820 hrs.). Installed wel screered from
o4 ] 7 to 21 teet on 5/12/94.
08/23/1684 Wthiog~marg3 Page: 1 of i
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Driiling Leg

GROUNDWATER

Monitoring Well MW-28
- TECHNOLOGY :
Project BAC ) Owner Bioomfieid Refining Co. g-gre gg%’ipocamn'
Location S0 County Road 4990, Bloomfield, New Mexico Pro}. No, 023353014 ,
Surface Elev, £2%1.5% Total Hole Gepth 331t Diameter 0 in, COMMENTS:
Top of Casing 2214:5 % Mater Leve! Initial 2511 __ Static : :
ScreemDia 4. tength S0t Type/Size £RE 0.020 in. - | Start 21020 brs. Instated sit kg row
Casing:Dia L0 _____ Length 20/2.1¢ Type £RE 0 5> Jeet
£ Material f0/20 Co. Skca Rig/Core Oril Systems 180
Oritt Co, Layne Method A Percyssion
Oriter Gabby Rodriquez tog By Jerry May Date 057!3/94 _ Permil #
Checked By License No. -
s a s> ]
—~ 8 —~ - c - o o v N
"E::‘ 53 [ofl o .§ s Za s Description
&= =g jo8 € ;818 gl {Color, Texture, Structure)
K a 2 : o 9 Trace < 10%, Littie 10X to 20%, Some 20% to 35%, And 35X to 50%
- -2 r
~ 0 ¢ - Tan fine pocriy-graded silty SAND {dry-moist)
3 1 3 H
2 t’! A
] B bs
ol N
- 4 _: i Eft ol
3 A< <’ 124 il Gray-~stained/ian fine poorly—graded silty SAND {moist)
N N
. s, P2 < S
o X
S =ig4 <
;ﬂ :". . . A o ]
» ¢ < L
8 ‘ e /
3 -f .< ‘<'l
N N )
-~ {0 -: .f’ 452 / cL Black~stained silty CLAY {moist}
S 1< < /
PR AR /
i 7
s dic < et
A B 4
- ‘4 % s Ao
- ' 385 SH Tan fine poorly~graded silty SAND {moist)
- 18
- 4 F: "JE - Ten fine~coarse poorly-graded SAND with gravel and cobbles
4.0
~ {8 “p '
=t w40
- 4= P
L d—F. L o)
- 20 e P
=t ~4:0f 2
S O g oM
=/ 1.0
- 22 =) P
r i :::— . . :'O:o'j
=) _Z}‘.o
- 24 2507 A

m aven et o i Page: tof 2



Drilling Log

GROUNDWATER . : ' Monitering Well MW-—-28
i TECHNOLOGY
Project 8AC, Owner Bloomfield Refining Co.
Location 0 County Road 4990, Bloomfield, New Mexico Prol. No. 023353014 _
5 gz H
£3 _3% o . H § %a L Description
8: xg - aaf 8 ":’ H 33 8 {Color, Texture, Structure) '
S ‘g g § @ @ )| Trace < 10X thue 10X to 20X, Some 20X to 35X, And 35X to sox
- 24 —f—r—=r—1l2507 TRV (Dark gray-—stained at 24 feet)
=} 3.0, :
X G A=F Ha226 Pl ¥ Groundwater encountered at 25 feet on 5/13/94
=t -r}.0;
- 28 == P
=1 2024.0;
s - = K = 24
F = 3.0
- 28 | = o
Ff=r. 2230, GM
= o et
- 30 20 o
1.0
i “3o i
- 32 - =k 55 - Encountered weathered imestone
1 + =l 7a
~ 34—
- -End ¢f boring at 35 feet {HOO hrs). Installed well screened from
36 i8 to 33 feet on 5713/84,
38 —
- 40 _j
[
42
44 -
46 -]
= -
. 48 -
- u
L 50 o
- J
- 52 ~
- 54 —
o -
- 55

Page: 2 0f 2

AR INHNA S Gshinn-marZT
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-

Orilling Log

Top of Casing22H:55 water Level Initial 2071 Static

i GROUNOWATER Monitoring Well MW=-29

- § TECHNOLOGY .
T . . See Site Map

Project BAC _ Owner Bloonfield Refining Co. For Boring Location

Location 50 County Road 4990, Bioomfield, New Mexico : Prol. No. 023353014 -

Surface Elev. 518.55 - Total Hole Depth 281t Diameter 0.0 COMMENTS:

Screen: Dia 4.in. Length /4 1t - Type/Size FRE 00221, fé&;‘ 5 1445 drs. Instalsd 3L leg 24 to
Casing: Dia 4.in. Length J2/2 1t Type £RE o
Fitt Material J0/20 Co. Siica Rig/Cora Dl Systems 180
Dritt Co. Layne Method Alr Percussion
Dritler Gabby Rodriguez, | og By Jerry May . Date 05/12/94 :  permit #
Chacked By .. License No. ' i
s | ez 24 : :
53 =3 |oE| e g s %a 8 Description
g =g Jsal g S 8] 83ln (Color, Texture, Structure) .
8 ‘g E" ‘: © 2 Il Trace < 10%, Little 10% to 20X, Scme 20X ts 35X, And 35% to 50%
S
- —2 s R
3 -
- 0 1] — Tan fine poorly—graded silty SAND (moist}
N T ,
- < < il su
XA, RN _
- 2 —i< < R)R> Tan sifty CLAY {moist}
Xy / : A g
i< < . cL .
XY / o '
. 4 < <r 4 Tan fing peorly—graded SAND (moist}
N N
- e <
6 a N £ 0
- 8 o Isp
[' 10 b=t o :
- 12 | =] RO & Tan fine—coarse poorly—graded SAND with gravel and cobbles
[ -|=F 30
- {4 —F. §: ;E: 0
=1 BR A
i A= e el
- 18 —F 1= 825~ .4
] 1= g0l 84
= 3o
— 18 = o
S = £ °q
=f 1.0, \
=20~ =[] 3 7 ' Groundwater encountered ai 20 feel on 5/12/94
1= 0&% Cobbles with some fines (wet)
= G?
- 22 —f 1= ° Eo
= 5069 ’
1 T i= o] Encountered weathered imestone {dry)
~ 24 =

AR INMOATR 4 Blttea maeDT
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Project BRC

" el GROUNDWATER
- L L ) TecrnoLosy

Driliing Log

Menitoring Well MW=-29

Owner Sloomtield Refining Co.

{ocation Z0 County Road 43

90, -Bloomfield, New Mexico

Prol No. 023353014

ep
]

Wel
Completion
PIO
{ppm)
Sample [D

8low Count/

X Recovery
Gra;;hlc
Log

o

USCS Class

Description
‘(Color, Texture, Structure)

Trace < {OX, Little 10X to 20X, Some 20X to 35X, And 3;3% to S50%

o -t

L 52 ~

|54

3 -f

56 -

End of boring at 26 feel {IS10 hrs). Installed well screened from 10

to 24 {eet.

el L R TN P
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L TGROUNDWA-TEH
L 4 TECHNOLOGY

Drilling Lpg -
Monitoring Well MW=30

. . ; See Slie Map
Project 2RC . : Owner Bloonfield Refining Co. For Boring Location
Lacation S0 Couniy Road 4990, Bloomfield New Mexico Prol. No. 0233526/4 : :
Surface Elev. ....."2&2}’1'9%31 Hole Depth 381 Diameter JC.in. COMMENTS:
Top of Casing 2533 ¥2-Nater Levet Inltial 3LIL___ Static: :
Screer:Dia 40 Length S1L : Type/Size £RE 0.020 in. Start £ 0720 brs. Instated st g irom
: g (-4

Casing: Dia 4.0

Length 23/2 18 . Type FRE

Fit Matarial J0/20 Co. Siicz

Rig/Core Dl Systems 180

Ot Co. Layne Method Af FPercussion
Driller Sabby Rodriquez Log By Jerry May _  Date 05/13/94 _ Pernit #
Checkad By . License No, .
g [ @
o — c & o 2 T
531 =3 |of ° H $ Zo 2 Description
3 =g jegj g ; ¢ 82 @ {Color, Texture, Structure)
S o o & 40 fRHTrace < ICX, Little 10X to 20%, Some 20% to 3SX, And 35X to 50X
(&) N o ke >
L~ ] — .
f i -
- O 1 7 Tan fine poorly—graded silty SAND {maist)
3 X
3 d‘<r ‘<r k
N N
- 2 e <
L B )
- dl< < -
A h
u N
- 4 < <. -
TR .
- Pd b 22 g {Same as above}
o M . .
- 6 —t & < <1 |-
128% i
o +i< ‘<
f i .
L g <] [<
A
] b b
- 10 dd s (Same as above)
N N
R i< < )
AR SM
- ;2 ~q1¢ < .
N j
i J< <
e ke
- -t <
M )
o < < .
T 30 {Same &s above)
N v .
- {8 ~Jl< < i
M * Ly
L 18
s s .
—- 20—t :
" =
- 22 =t Al Tan fine-coarse poorly~graded SAND with pea gravel and cobbles
fol=r. 230
- e <Lase
S Bang I ol GM
- 24 =1 - 2240

~n

Page: 1ot 2
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Drilling Log

{: ‘ :
GROUNDWATER ; : -
‘ﬂ | T EcHNOLOGY , Monitoring Well MW=-30

project BAC - Owner Bloamfield Refining Co.
Location 50 County Road 49.90 Bloomtield, New Merico Prol. No. 023353014
s 8 3zl, |4
— o Lad b 3
.za':_: =% (o) o § -g Eg g_ Description
& | =2 =] E ¢ | &|n (Cotor, Texture, Structure)
2 - 2 xl® 2 Trace < {0X, Little 10X to 20%, Some 20X to 35X, And 35% to sox
- 24 ~ =T REVE
=1 +24).0}
- ~1c A=k s2 Jo o {Same as above)
-261E P
e -l :_——: -:. n o S.t
= D3 M B3]
= ". -o
~- 28~ I= s =3
= <30,
= 130
- 30 -1 =[] s20 B Dark gray-stained cobbles with some fines (moist-very moist)
i H.1=F O?O ¥ Assume groundwalter encountered al 31 feel on §/13/94
- 32 1S &)
s=E O G er
- -1£ _=.. g Q°%
- 341 H=L 03% {Some clay and silt at 34 feet)
- - _:—_j g3 < & Encountered weathered fimestone [dry;
L 38 - =1 ’ -
— 38 i - End of boring at 38 fee. (0800 hrs). Installed well scresned from
] 21t0 36 feet.
L 40 *
— 42
o3 -l -
— 4 4 — |
- 46
- 48
— 50 —
. 52 ]
L .
.54
. 56

Page: 2 ot 2
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Driling Log

3,

[E——

PR

A n 2

- vaam

[

(R .

GROUNDWATER Monitoring Well MW-31
j TECHNOLCOGY :
Proiect BRC i . Cwner B/OOﬂlﬁ‘.?fd F!eﬁninq Ca. See Site Map .
For Boring Location
Location S0 County Road 4930, Bioomficld, New Merico ProL No, 023353014
 Surface Elev. 2229:17_ Total Hole Depth 371t . Diameter JO.0. COMMENTS:
Top of Casing 223217 Water Level Initial 30 1. Static _
Screen: Dia 440, Length J4.22. Type/Size £8€ 0.020 in. Start 8 1200 s
Casing: bis 4 in, Length 23/2 1t ° Type FRE
Flil Materiat f0/20 Co. Skca : Rig/Core D Systems 180
Drill Co. Layne Method Afr Rercussion _ .
Driller Gabby Rodriquez (og 8y JerryMay | Qate 05/2/94 _ permit #
Checked By ticense No.
§ az2f, (2
— = - - @ o . .
E:. =3 [of s § sl Zo g Description
S || *2 [eef E » § g3io {Cofor, Texture, Structure)
Q. » 2 © Trace < {OX%, Littie 10X to 20X, Some 20X ta 35%, And 35X to 50X
0 O T 8 ,
-~ -'2 - =
- O 1 Tan fine poerly—graded siity SAND (moist)
A AR
3
LI ‘L
- 2 -~ < < *
. Aih- h,(r
Wb ¥ :
N N 4
pese 4 -il & < . !‘
M N .
L -‘;4' ‘<r NA .
5 <] [< - H)
L,n a T
L e < .
LY 1l sm
— 8 --qL< l<' *
ir &
5 . <
0 ir zr ) .
A
0 -,‘r _,<r
IAR
t,(r &
e <
{4 — YN
- -]':' Eff' ° Tan fine poorly—graded SAND {moist)
L 18 i< <
GRS M
-~ 18
- 20 - e
o .1;...—-4~'.
= 22 ""_'.. _'l..
- 24 SI=E

NE A HABR LHRIAN—MAray

Page: {of 2



. Drilling Log o
ggggzgggsﬁ | Monitorirrg Well MW~-31
B Project BRC ' _ Quner Bloomfield Refining Co.
Location 50 County Road 4850, Bloomfield, New Mexico Prol. No. 02335304
[ o < > ». . P
o - L .4 . 5y
§ 23| 5% loffe £ 5208 Description
-~ e > | O -]
&= | =8 j&g g S 8 o3 g (Color, Texture, Structure)
8 "},’ § : o 0 || Trace < 10X, Litile {0X% to 20X, Some 20X to 35X, And 35X to 50X
=]
- - ::—— ):..: 85 : ]
- 26 - | =] R Fine—coarse poorly-graded SAND with gravel and cobbles {moist) -
A ol .
1= }o
-28—-;5 M 53 ol
. N e Ay e
= =30 :
~30 =0 o “pd ¥ Groundwater encountered at 30 feet on 5/12/94
= =30 -
- 4 ol=t C Gray~stained cobbles with 8 litlle fines (wet)
- 32—t I =F 026 S (Dark gray-stained at 32 feet)
=4t ro GP
] T+ A=y o<
342 005 imesi te
34 =l Encountered weathered limestone (moist~dry}
Tl sas '
-38 -0 | :
s : End of boring at 37 feet {1225 hrs). Installed well screenad frem
18 2{ to 35 feet on 5/12/94.
L 40 —
r T -
40 ]
44
- 46 —
48 —
- 50
50 |
54 ]
- 58

Page: 2 of 2
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© 07/13/2007 10:53 FAX 5055237248

PRECISION ENG g0y

Drilling Leg

GROUNDWATER Monitoring Well MW~32
TECHNOLOGY _

Project Bloomlield Refining Company Ownar Elcomligid Belining Company - iif ésélr;: ﬁcs flon

Locatlon 50 Cogvly Road 4980, Rioomtizig, NM Pro]. No. 023355014

Surface Eiev. 294 41L Total Hole Depth 27.5 11 __ Diameter 2in COMMENTS:

Top of Casing 2222. 2% Water Leval Injtial 23 1. Static.

ScreenGia 4 tength J4 1L Type/Size FRE/0.0200n
Casing:Dia G ‘Length £2.9 ff Type FRE
Fil Material 40/20 Sdice Sand Rig/Cors Ol Sysfems B0
Driil Co. Layne Melhod Air Hammer Percys sion
Driter 8.#orrls |ogBy £ Shanngn Date 02/23/85 _ Permit &
Checked By BS 3193 Ucense No. :
g ez, {2
—~ = ~It = u o . .
=2 53 gt 2 E 5| %2 3 Description
el g Jeslle s 81 €00n (Colar, Texture, Btructure)
' S & 2 % 1% & | Trace <oz, Littie 10X to 20%, Some 20% to 35%, And 35X to 50% |
L 2 — '
- 0 4 - S :
. XX . Q-7 its Brown medium to fine poorly—graded SAND, fittle coarse ta
- 1 d o . fing gravel, occasional rounded cobbles {up to 4" dial, ary.
N N -1 1
i< < - -
- 2 4 B VL
- & <
L b SH
- 4 Y
- i< <
2R
— 0 i< < RS - -
2R 2] 7-10 1t Grades to grayish brown coarse to fine well-graded
- SO SAND, frace siit, little coarse to fine grainad gravel. occasional
3 DCE N . rounced cobbles.
L. 8 - 58
gl 3 AL SH
- 10| | ek _ :
N id%: 1018 §t- Brown cearse Lo tine SAMD, and coarse to ting
- 1t = e GRAVEL/COBBLES (up to 8 giall, litlie silt. .
= =
- 12 =l 4
=t pe
3 .= 1 E
L 14 =] ERE NI
- E - g SH
- =T i 1
L= i -
- 18 - 1 =F ] 2
[R5
i L= d 1
= e
- 18 = SaRct 1825 4= Coarse to fine GRAVEL/CUBBLES and coarse to Ing
NE Of:] SAND. trace silt. :
y TA=0d
=1 Of-l-]
20 ~4.- 1 =1.-
- R E :, 0 :::3 Sz
=i ol 5P
- 22 1= ~
= O}
- o= A 2 Damp st 23 feel.
= o] 8 j
- 24 — tr o

02/534005 dpog-ogrn]

Page: b oi
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07/1372007 10:53 FAX 50552372438 PRECISICN ENG @iy
. Drilling Log
T GROUNDWATER Monitoring Well Mi~32
TECHNOLOGY
Project Bloomficld Refining Company Owner Lloomtield Refining Company
Loestion 50 County Road 4990, Bloomleid MM Prol. No. 023353014
. 3 o2, fa
— = -h » ° . R
5&: =5 |oEf @ E tlzo g Description
&2 IE el 8 F B o 2 {Color, Texture, Structure} :
o 'g 8 = o Trace < (0%, Llitle 10X to 20%, Some 20% to 356%, And 35X to 50%
o o % B8
NS £
O
":[) 25-28 ft: Yefipwish brown weathered silty LIMESTONE,
T 28-27.5 ft: 6ray LINESTONE.
"
b1 .
End of boring at 27.5 feel.
- 30 - Set MW~32 with screened interval from H-25 feet below grade.
L 32
L 34 —
- 36 — )
~ 38 w
L 40 —
. 42
44—
L 45
48~
L. o
- 50—
52
— 54 ~ -
- 56

AS/IAAI00R B nrr=mAr Y

LA nt 2



| Drilling Log

o

GROUNDWATER o s ' Monitoring Well MW-33
LUt _J TECHNOLOGY :
Project Bloomfigid Re fining Company Owner Sloomfield Refining Company. f_g{e gg‘r?ingi% cation
Location 50.County Road 4950, Bloomfield, N Proj. No. 023353014
Surface Elev. _52'2_ Total Hole Depth 23.7L____ Diameter £.in. — | COMMENTS: "
Top of CaslngﬁiL_. Water Level Initial B 1L Static DLy fh, _ :
" Screen: Dia 4. Length (4 1L, Type/Size FRELQ.02Q in,
Casing: Dia 4in. Length JLE fE Type £RE.
FI Material J0/20 Silica Sand Rig/Care Dri¥f Svsiems JE0
Drilf Co. Layne __ Method Alr Hammer Percussion M
Dsitier .G. Rodrigue? Log By £ Shannon Date 02/23/95 _ permit #
Checked By 1S _3-i4-4s License No. :
5 g :'? s :
=l =2 I Blle £ 81 2al8 Description
as ff $2 24843 8 8 | 89|°
S| & [*&81 € x & |.22 |8 ’ {Color, Texture, Structure)
a 8 5 & 4G |5 I Trace < 10%, Little 10X to 20%, Some 20% to 35%, And 35% to 50%
-~ —2 At o=y
- O , 5 :; 1-11- 0-7 ft.: Brown medium to fine SAND, little silt, littie coarse to fme
- 4< < : grave!, occasiong! cobbles, dry.
] R
. 2 i« <
b kN
. - L< <
N e H SM
- 1
s i —_:_— {8 SN2 10 T NS | M
= ot 7-20 ft.: Coarse to fine2 GRAVEL/COBBLES, some coarse to fing
- 8 = . well graded sand, trace sitty, dry.
=f ol
I 1=k ot 5
- 10 Hi-1= FO 1%
- 1HE 13
~ 12 — % i i ::
= Q-
3 R E el G2
L 14 b= Of il SP
= ol 4
=f j {,% &
— 18 = =| ! e
=f ,= EO ]
= 53 PQ [I:I‘
= f > fos
A N E ; )foo
- = O i W€ Cutiings demp at 19
=\ i O
L 20 ] = ;‘ - - — - — PR
= 7 20-22.8 ti.: Tamish brown SILT/weathered LIMESTONE, diy:
L JdF = ]! TJ
' 22 - ;‘ R -
. 1} 2 .
. . ! - o
- i : I\ 22.8~23 1t Gray LIMESTONE. weathered, dry. R
24~ ; ' End of boring 2t 23 {eel. Set MW-33 wiih scrazenad interval from
‘ g 6.8-20.9 feci below arade. ]

N -«

[N

H)
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QGROUND\#ATER’ '
HE TECHNOLOGY

4}

Drilting Log -
I Monitoring Well MW~34

A ——
Project Bloomfield Refining Company Gwner Lloomtield Refining Company ggf gfﬁ”‘iﬁc ation 2T
Location 50 County Road 4390, Bloom'tield NM Prol. No. 023353014 ng Local
Surface Elev. 2505.53 Total Hole Depth J9.L____ Dismeter 0 . COMMENTS: - 1.
Top of Casing©508: 13 water Level Initis! 2L Static — ‘
Screem: Dla 4in . length 4 11 Type/Size £RE/0.020 in.
Casing: Oia 4. Length 2.8 1t Type FRE,
Fili Materlal J0/20 Siica Sand . Rig/Core Drll Systems 180
Dl Co. Layné : Method Alr Hammer Percussion - -
Oriter & Radrguez _ (og By £: Shannon Date 02/23/5 _ permit ¢
Checked By _ES 345 License No. :
§ azizlo |8
-~ = ~f . ¢ Lo 2
-.gf =% |of ) 5 KL g Description
S~ | =& 284 € x & | Bala (Color, Texture, Structure)
S o 2 ,‘f © @ || Trece < (0%, Littie 10X to 20X, Some 20X to 35X, And 35X to 50% |
=2 —
. G-3 ft.: Brown 'coarse to ling poorly graded SAND, little coarse to
fing gravel, little silt, occasional cabbies.
L 4 S
=Y SH
N
s 5L
i -L‘. =[ %G §-14 ft. Coarse to fine GRAVEL/COBBLES, some coarse (o fine |
~ 10 1=} 9 sand, trace silt, dry. ,
= 99
w—
% “ = oo
E ; ODC GP =
- {2 —F I =F &OOC Y wet at 12% geay~staining.
- HEL 5
={ p%ﬁ
— 14 b i -JA " N - e~ -
= s | Yeflowish brewn SILT/weathered LIMESTOMNE, ¢ry.
] e - 14.7-19 ft.: Gray LIMESTONE.
— 18 — E i - 1 - i
NS e 11
-l i [§
7 i
} i f] 1'
- 18 7 T
: L? = —— e
i )l End or oring 2t 19 feet,
~ . Sel MW- 34 with screened inlerval from 2.5-16 5 {eel below gracs
- 22 — :
D4 ]




" Installation Diagram
MW-35 |

Monitoring Well No.

_ o - Casing Cap - ‘
j T ] lé//»—Pro+ec+ive Casing Cover

:;Concre%e Pad |
’ | N ANA O AR A
. \ Sotton of 2.5 ~
Concrete: _....9..'_6 _____ 1. | lProtective Covar
./ Bottom of Concrete
’
S9.67
0 .
Grout: ool £+,
\ Top of BentoniteS. 674
o ———t St |
/]
Bentonite Plug:---l-‘é--__-?%-
b Top of Sore Pock 11,26 v
A
1.85 -
Tep of Screen 13.9 \/
A oy C
Sand Pack: | Screen: =
_ 1185 s+ __10:0 - 4 =
\ = Bottem of Screen 27,1
L Piezometer Tip )
L . . Bctiom of Beoring
Boring D?crnefer':__e_-.s.{.a._
. 16-40 3"
Sand Tyce:---l‘.’--ﬁ.‘i---- Beitards, Type/Size:-_--_:j._-.S.I_E.EL
Ben‘:oni-te:-_?'.{..a__.c.*i]_F_‘Ls. Screen Tyf’elsizs’—--—o-:—Qj--Q—---
________________ _ X 2% SCH 4Q. FYC
R T T U Riger TYP8/SiZ8! mcmcacmen m———
------- . YES
WCTOr ! (o re———— Loeing Expendedie Caosing Plug?a o i ...
- - ., YES
OTREF: o Scrtem Cao U?&du---i_ .........
N §7-Cz8 BLOOMF JELL REFINING

Prgject &1 2 .2 Projact Nomar T U0 S i U8



| SO—

LOCATION: BLOCMRIRLD RERINRRY

538 BORIHG BLAY

FILE §:
ELEVATION:
T0TaL DRPTH:
L0GGED BY:

PRECISION BNGINRERING, I¥C.
106 0F TAST BORIHGS

nZ97R

3 O £ 1
f 1% e ¢ k)

DATR:

STATIC RaTse:
30RING ID:
DiGR:

C B0

£§12.39

1.
§:

{- 29 $1
4.5
Mﬁ -3§-

T HAT FARACTRRISTIC
: {401STORR, CONDITION COLOR GRATNSIZR 877 1
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PRECISION ENGINEERING, INC. . FILE §: 97-628
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L0G OF TEST £ORINGS. - FOTAL-DERTH: 34.5°
- LBBRED -BY: P
| boEs BAYE: @ 11-97
'} ERER . SIATIC WATER:  HOT +ouND
| P {CiM} BORING. 1D: H-40
I L tAfPY PAGE : 2 .-
] ] 0 jLtLt MATERIAL CHARACTERISTICS - {oPm |
I peemy 4 T tEVEL  (MOISTURE COMDITION, COLOR, GRAINSIZE £1¢.) L_(oom) )
} |500000600],  § € JCOBBLES. GRAVELLY. ¢FINE JO COARSE), SOME SMALL BOULDERS, NO DDOR, VERY SLOW f |
| jO00000000] | € JDRILLING ' ] i
I joc00ocaco; 1§ € ) ] ]
§ 1600000000125 | C | | }
} 1000000000 | € | | |
} jeocooagce]  § € ] |
| J000000000] | € | ] 1
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I joocoogoos) . C ! J
| Joooooooco) | C | | '}
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| J6G0000000] | € | : | |
! josooacoco} | C | | |
1 a8 10060000601 30 { € 1 | !
] 31.5-33.5 [SSSSSS5SS} | € JMACIMIENTO FORMATION i |
| [SSSSSSSSS| | € DENSE. AUGER NOT SCRAPING | i
{ {555555858] | €} | |
i |S8s588888] | € |- ] [
| [555855s53) [ € | [ i
. [Ss55sS888| [ C | !
- {sssssssssy | € ] I |
{ 33.5-34.5 |SSS5555S5] | S |NACIMIENTO FORMATION i |
f [SSS555855) | S [BLACKISH COLGR. TURNING MURE WHITE 35.0 FEET. NO WATER IN HOLE CR SAMPLE AS OF | i
1 _34.5 15585558851 351 S {4:40 PM. SLIGHT OOQR IN SAMBLE , N
| TOTAL DEPTH | 1 1 {10-12-97 : 1 ]
f ' | | | |DISCOVERED 2.5 FEET OF WATER IN HOLE AFTER PULLING AUGER | ,
| ! oo } 1.
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7.0 §2/7--*1111

!

I
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|
7.0-12.0  |Rx*.-/%%%] | C |SAND, FINE. SILTY, SLIGHTLY CLAYEY, LOCSE. VERY DAMP. GREY BROWN, NO OOOR
ol VAl |
[***_-/ﬂ*’ |
ikl A i
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. PRECISION ENGINEERING, INC. ‘ FILE &: 97-028
LOCATION: SEE SITE PLAN ) . ELEVATION; .. 5525.13
' LCG- OF FEST BORINGS TOTAL DEPTH: 33.0'
LOGGED BY: - ™ .
} - EREE DATE: . 3412497 -
] 1STAL STATIC WATER:  NOT FOUND
| P {CiM| BORING I0:  EME4ITw3
| L tALP] PAGE: 1
: {- .0 |LlL]  MATERIAL CHARACTER]§ IS PID |
DEPTH | T 1EVE] (MOISTIRE  CONDITION, COL0R, GRATNSIZE £TC ) (ppm) !
0.0-7.0  {//]--*147] | C |CLAY. SILTY: SANDY, FINE, MOIST, SOFT {
{/71--%111} | € |0.0-0.5 FEET MORE BLACK |
|/17-~*111] | € }0.5-5.0 FEET DARK GREY. FAINT ODCR, ODCR SEEMS OLD. SCME FINE GRAVEL ool
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FisURE B-3

LITHOLCGIC LOG (SOtL)
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RECOVERY WELL RW-1 : page 1 of 1

SITE 1D: _8BC LOCATION 1D: RW-1
SITE COOROINATES (ft.):

E

GROUND ELEVATION (ft. MSL): 524,82
STATE:

New Mexico COUNTY: _San Jjuan

DRILLING METYHOD: Cesing Driver

DRILLING CONTR.: __ Sceman 8rothers

DATE STARTED: 30 Avaust 1988 DATE COMPLETED: 31 Ausust 1948
FIELD REP,: _W.S. Dubyk

COMMERTS ¢ tatic on Sestacther 2 1988: 26,45 from T0%.

174 we e ___ V6 s___T____ %
LOCATION DESCRIPTION:
pritling Time | Sanmple Yype
Depth Visual % tith Scale: ernd Interval Lithologic Description
QR et o s S 0/-18¢ $i11 and Sard - Dark ysilowish brown (18 YR 4/2) to
P o e g g MY o grayish brown (5 YR 3/2). Ninor to strong hydrocarbon
:'......:.---.: odor.
L3l ok e ol sl 1642
el ind o sk ol v el d B
g pun g sy sy Py jng ey e
T = =1=1" 1~

o EEEEREEEEL 1046
e fem b jom o fm fm ] ] o

Ll e S 1718
b-——u—u—-_;——-—»—- £ . )

s letalsis | )OO .

20 Ll IO G0k, 1720 18/-347 Sand srd Gravel - Kedium dark gray (W6). Sand is
b Sl 1 8 .22 = medium to very coarse grained, subangular to subrounded.
. ‘ - . :gggo ¢ Gravel is subrounded to well rounded, to 2" diameter.
I loelele Strong hydrocarbor edor.
cleafalaf. {+{O(O{a]|Q1"

25—-‘-.-o-oao‘ 1725
~lelateleislniclold} ,
fefelelefeiCiciolo '
sfefsfela ‘JQG oo
- elojole

B s ola 1730
aletsfeivyeiaioialal.

BRERARRREAR
d-1-i-1-1-lololoic]--

35 if:::iff%i 1738 347-417 Shale - Naszimients Formation - Dusky yellow (5 ¥R
S e 676) to Vight olive gray {5 ¥ &/1) shale,
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- _ : ' LITHOLOGIC LOG (SOiL)
' * Pege _f_ of 1
SITE 10: _83C LOCATION 30: ___ay-2
SITE COORDIRATES (ft.}:
H E
GROUND ELEVATION (ft. MSL): _ 3523,48
STRYE: _New Mexieo COUNTIY: _San Jusn
DRILLING METHOD: _ Cacing Driver
DRILLING CONTR.: __ Beeman Brothers
DATE STARTED: 29 Auqust 3988  DATE COMPLETED: 29 August 1988
FIELD REP,: _W.S. Dubyk .
COMHENTS: _Statie S K 1988; . 10C
4
LOCATIOR DESCRIPTION:
o - prilllng Time Sampls Type
Depth Vigusl X Lith . j Scals: ard Interval Lithologle Deseription .
. /D‘_’_ //,4 A : - 025107 g1t and Clay - Medium darl gray (N4) to Btbunish . iy -
//'///‘, . - farsy (5 YR &/7). Slightly effervescent in HCl. faint
,//4;// i X _ " [hydrocarbon odor. S -
5 elels; oz | o : : .
WA AN .
1 41
fgt A
UM | | . .
10 4P 48 0953 . ~ ]107-157 Sand and SI13 - Moderats brown (5 Y 4/4), very
‘: X fine grained and well sortad,
15 L 0938 . 159-32% 3ard and Gravel - Oliva'gray (5 ¥ 471) to brownish
3 gey (5 YR 4/71)., Sand iz medium to very coarse grained,
W - lsubangular ts subrounded, 8ravel {s subangular $o well
rewdded, to 2" diametar. MHotizeable hwdrncarbon odor
balow 257,
28 1024
25 ARy 02
Shriaed ’
BB
e T
" 30 e : : o
YA : 327-41,27 shale - Hecimlento Formation - Dusky yellow (5 Y
4/4) to olive gray {5 Y 3/2). _ k4 )
35 1050
49 : "
118680
43
4
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LUTHOLOGIC LBG (SOiL)
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Pege 1 of 3

LOCATION 10: -9 -3

STATS:

Hew Mexica COUNTY: __Sen Jusy
DRILLING METHOD: _ Auger - .
DRILLING CONTR.: __EBerl & Sons, Ine,
DATE STARTED: __ 4 Merch 1984 DATE COMPLETED: _ & March 1986

FIELD REP.2 Engineering-Scionce, Inc,
COBEUTSY

— £
GROUND ELEVATION (ft. MSL): __ <3318

rerng

174

R

LOCATION DESCRIPTION:

brilling Time | Semple Typs .
Dapth visual % Lith Scalas ard Intervel Litholegic Description
p . 0/-57 Topeall, Roédbase, Sardy Clay

5 5 $4-10¢ §fe, Sendv Clay
- / ;5;?; " .- ,,T

4%¢ate) ‘

AX) fis .

1 RO 107-157 Cobbles ared Pathies

ileed.

1008
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ley e 0y

LA AR
3 L T B 137207 Geavel. Cobbles, snd Babiaigs
20 20¢-%3¢ Groen Blov: Hac’.m?enzé ¥ormetion
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TABLE 3.4

WELL LOG FOR MONITORING WELL NUMBER 10 (Rwﬁ%)

- Driling Date: March 4, 1986

Depth _
in Feet Description
0-5 o Topsoil, roadbase, raddish bréwn sandy clay
5-10 Reddish brown siltiy, sandy clay
10-15 - Cobbles, pebbles
15-20 Gravel, cobbles, pebbles o
20-25 Greenish clay at 23 feet, top of Nacimiento
25-30 | Gresnish clay, Nacimiento
30-35 - Nacimiento, color changed from yei1owigreen to blua-gray

Elevation of Top of Casing: 5516.86 feet
Total Depth of Casing: 33.63 feet

Description of Casing: Bottom of casing has a 2 foot stainless steel blank
section for a silt trap, followed by 20 feet of 6" 1.D. stainless steel
screen, followed by 6" 1.D. schedule 40 PVC to the surface. The screened
section of the hole was sanded to within 7 feet of the surface, 2
ben%onite seal (1/2 bucket) was added and concrete was used for a surface
seal. :

DTG5,TT.26
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T }
. -L—j@ GROUNDWATER
TECHNOLOGY

Projact Bloomfield/50 CR4950

Dri!iihg tog :
Recovery Well RW-22

Location Bloomfield, New Mexico
Surface Elev. 558.05 1t Total Hole Depth

* Top of Casing 552105 ff Waler Level Initiat JS.1L
- Length J6 1t

Screen:Dla Bin. - :
Length f7/2 1.

” . . See Site Mep
Owner Glcomfield Refining Co. For Boring Location
J4 1t Diameter O . COMMENTS: . )
Static .
. ze FRE/0.020 in. - Staft © 1220 brs. 2 (i sit
:zzl f";:' : Tram 31 1235 reet” || S1 leg Irstaled

Casing:Oia Bin___
Fil Material 2/20 Co. Silica
Drit Co. Beemen Bros.

Rig/Core Soeedstar I5-THH
Method Air Percussion

3 '".E' NA
- {6~ E

- 18 IS

| 1 g.’{uso
- 20 4=F

— 22~ E

- 24 S

Orlier L8 Beeman ___ Log By Jely Mav Date 07/19/93 _ permit #
Checked By License No.
5 Q32 a |
ol =3 le%ls 3 820 8 Description
Poted [P alf § Qo
3.4 2 el 29 g1l e3 0 {Color, Texture, Structure)
3 b4 % i o Q Trace < (0%, Litile 10X to 20X, Some 20X to 35%, And 35X to 50X
-2
~ O 1
3 = Tan SILT {moist)
5 L
- —if < <
4 BRIV
T .-t:ﬁ ‘<r
X8
— 4 —<] . < Same a5 above
R .
- < < .
6 V(’J :,(l‘ 2i4
T TR ke "
9 -4t € <
e 8 _v( <
LI,
] ':r :fr -
- 10 ‘“‘:r' t,‘r 45 Same as above ’
Gray COBBLES f(trace or no fines)

Light gray-stained poorly-graded fine SAND with trace of gravel
{moist—-wat)

T\ Groundwaler encountered at 19’ on 7/18/83

Oark~gray=-stained COSBLES with trace fines {moist}

037017185 4 tihiog-mard3
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GROUNDWATER
TECHNOLOGY

Project Bloomtield/50 CR4980

Location Sloomfield. New Mexice

Drilling Log
Recovery Well . RW=—-22

Owner Bloomfield Refining Co.

Pro]. No, 023353044

c S *
e 2 18 5] 2 g
2] 5% [2E]2 233|323 ‘Oescription
g | =g jesp & ; 8 8o @l , (Celor, Texture, Structure)
a & 2ule. @ || Trace < {OX, Little 10X to 20%, Some 20X to 35X, And 35X to 50%
24—l o
A=t '0,0.
3 | i g O,‘.'O,
| =F e o
. : 10,04
— 28 - | =t 0. .82
. -;" = : :cac:: Encountered weatherad limestone (moist)
28 1= = :::c {Ory et 28 feet)
F=H NN
[ =t oo
30 P =} [=X=)
—~ o0 . 1= J as8 G
oy = Qg
3 F Y h
32 =0
! i S A O B O G
T ::aaa: i ) ' .
2 S
- 34 End of boring at 34 feet {1355 hrs.). Installed recovery wel
screened from 15 to 31 feet on 7/i6/63.
. 38 —
- 38 —
- 40 —
. 42 —
o -
A4 ]
b -l
L 46 -
A8
- 50 ~
50
L 54 —
- 56 —

03/G1/i€8 4 tthiog-mare3




Driling Log.

- "= CROUNDWATER '. . Recovery. Well RW—-23
TECHNGLOGY : e e
) ) ‘ . . - See Site M. " '
~. projest Bloonfisla/50 CR4990 Ouwner Eloomfie!d Pefining Co. For aaﬂnﬂpocauan
L Location Bloomtleld New Merico _ Prol No, 02335304 -
' Surtace Elev. S515.74 1t Tolal Hole Depth 33 1L Diameter SO, COMMENTS:
; o as . -Water Lavel Initial JSik a -
Top of Casing S517.74 Ti.Water Lavel Initial J2_fL Static .
g - Screen: Dig Bin. . Length 18 11 . Type/sge FPE/O 020 in. .’é;rj;z; [If%gl}r;rz it sit ie,gm
L Casing: Dia .. Length f8/2 1L, : Type £BE :
Fili Material J2/20 Co. Sifica ’ Rig/Core Sogedstar $5-THH
ﬁ Oril Co. Beeman Bros. Method Al Percussion
Critler 1220 Beeman Log By Jerry May Qate 07/19/83 _ Parmit # . N
Checked By License Ne. . v
L | HIREERIPRE
— = -~ - @ o 2 .
-_:1:. 53 ol e § 2l Zo 2 Description
- =B z8f 8 : ¢ ] 84lw {Color, Texiure, Structure)
. ﬁ 8 (3 g ;. © § Trace < 10%, Litiie 10% to 20X, Some 20X to 35%, And 35% to 50%
: f- — 2~
- O N e -
6024 o
- s , <>.°:,~<>;< Gu Grave! with fines {dry)
N N 0.0 . -
! ~ 2 =~ <H <ﬂ 0, >0 Brown siity CLAY {moist, mecCium plasticity)
: S 3 I ) / 4
-4 e [ A
AR A A et
RN E /
— 8 —il & <
¥ F, N . /
I 4< < - Gravet and COSBLES {no tinas)
5 B S0
- 8 —< < o,-,‘,-o.}
AL }:0,0:9
L ~‘<r <r ,Q:’.Q
N N 10,09
- 10 =) fel a2 e :
A 10,04 ) .
- ::,«_;. 0,750, Same a5 above with fittle fines
2 E 20.0°9
| 12 2%,
1000
- - Q:'faﬁ oH
: 4.0.0".¢
SV S
. 1°0.0.4 . e
3 W=7 H 54 0. 160 Grave! and COBBLES with trace of fines (dry)
~ 1= ».©.0°9
= {8 U= 74 O.'.,'°~< Gray-siained, same as sbave
=r.- 00
- o=l o,-,‘fo.
=r. 1,009 - ) . ) L
- 18 [ 1= e 5 g Black-stained GRAVEL with scme fines (moist)
3 <=L } F Y Grovncwater encouniered st 19 feat on 7/18/93
=3 K
- 20— |1 =§ - P
= Pl Y
i Fel=r G
=1 B¢
=i By
1=t .o
t=1-
~ 24 185

270171984 Bhiag-mared




A7 ¥ 2 STAINLESS STEEL
LDCKING CAP

& _x_ % cEMENT FILLED
STEEL GUARD PIFE

—3_ x_3 __ CONCRETE SLAB

2.4

NEAT CEZMENT SLURRY WITH 5%

A7 BENTONITE

L~ & x. 18 __ pvC pirg

L, BENTONITE PLUG

iﬂgi

i7.4¢

[l TOP OF SCREEN

STATIC WATER LEVEL

32.7

~_ 4 x_ 15 sTAINLESS STEEL

SCREEN (20, sLaon

SN 12720 _SAND
4~ BOTTOM DF SCREEN

—~__4° _ X 5 PVC PIPE

1. TO7TAL DEPTH OF wiLl

TOTAL DEPTH UF BOREHULE

DIAGRAH
PIETOMETER P-2
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A

riaun. w=- e

{ITHOLOGIC LOG {SOIL)

PIEZOMETER P-2

Page _1_of _1_
| LOCATICK AP o
- 17 4" SITE ID: ’C LOCATIONR ID: p-2
j/ SITE COORDINATES (f1.3:
) X E
> GROUND ELEVATIOR (7t. HsL): _5522,93
i STATE: _New Mexiro COUNTY: _San Juan
< CRILLING METHCO: __Casing Driver
ORTLLING CONTR.: _ Seeman Brothers
H { DATE STARTED: 29 August 1988 .DATE COMPLETED: 29 August 1983
T2, P~ 2 2250 > LR FIELD REP.: W.S, Dubvk )
} o H s — :....../ COMHENTS: _This well replaced by P-23. Static on September 2,
: e 1988; 23.75 from YOC. .
— : v
O 7 L S V1 174 e s Y R____
LOCATION DESCRIPTION:
pritling Time | Sample Type- .
Cepth visual X . Lith Scale: and Intervsl ‘Lithologie Description
N e 1l 0’-13' §ilty and Clay - Derk gray (¥3) to grayish blsck
S e T A (N2) to dark yellowish brown (10 YR 4/2). Intense
SRERN el el ok ek '/,/‘/V/' hydrocarbon odor.
h::»—.—-—»——}——a/// //-4
s ERECCEE ‘,«:/;// 1650
222 2 wnt nad st i -
e e et e g -l MVVMV/H
ECEFEEEEFER Y
e o e g ) g Y e AW "
10 i = & Ty - VZL:/:V‘, 1638
e | 22} e e e “Pg%8%
5P 4%
= = R - A A
. : *ITEI0 OO0 F a3 1137-31.5’ Sand and Gravel - Koderste yellowish brown (10
15 i enoniee 1710 YR 574) to medium gray (N3}, $and is mediim to very
- o0 pIo coarse greined, subangular to subrounded. Gravel is
= gocoggg subangular to well rounded, to 2" dismeter. Strong
ajage i - 7
T T Ehobioe ) hydrocarbon cder below 257.
* i+ O IOICICICICIO
20 s i} OO ICIoIoIO ir2e
« s {-icjolop el
sisjsjolaloioRs|Of
iy |riolajojolic(C
s L lojelolenio .
e AR 1730
<l lojopioloiole
L EIEN A =1 2] 2]
AR DN (-1 =3 (-} [»]]]{=l ] -
30 o000 1734 > ‘
-j+1-lolojoiclolcio . .
It 24.57-39.5' Shale - Hacimiento formetien - Dusky vellow
5= S {5 Y 6/4) to elive gray (3 Y 3/2).
35 EEEEEES==ET 1752
40 1808
45
. 1




[

4" _ x 2' STAINLESS STEFL
LOCKING CAP
B X_B'_ CCHENT FILLED
STEZL GUARD PIPE

/.__é‘_ X2 CONCRETE 3LA3
NEAT CEMENT SLURRY .WITH S%
A BENTONITE
// 4 x_8__ pve Pt
g
" | BENTENITE PLUG
20 L
40¢ / i /l
east I "1~ TOP OF SCREEN
2.3 w STATIC WATER LEVEL
: '~"" 4* . x 10 pve
N ’ SCREEN ¢ 28 _ sLOTY
'\ 12720 sanp
16,8 :4-BOTTOM GF SCREEM
g L~ _4 _ X 5 PVC PIiPE
g2’ I |_TOTAL DEPTH OF WELL
, 22,94 [eloieiiivit] TOTAL DEPTH DF BOREMDLE.

5

FIGURE B-5

COMPLEYION DIAGRAM
PIEZIOMETER P-3
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riourt bp-i1id

LITHOLOGIC LOG (SOIL)

PIEZOMETER P-3 Page 1 of 1

a

SITE IC: __BRC

LOCATION 10: p-3
SITE COORDIHATES (ft.): .

N - : E
GROUND ELEVATION (Ft. MSL): 5506,40
STATE: _Mow Mexico COUNTY: _San Juan
DRILLING MEYHOO: _ Casing Priver
- DRILLING CONTR.: _ Beeman Srothers
[ DATE STARTED: 1 September 1938 DATE CONPLETED: { Septemher 1988
2D FIELD REP.: V.S, Dubvk
- COMMENTS: _Static on Septerber 2, 1983; B.307 from YCC.
i - \\. )
I VL 721 /4 s TR
LOCAT)ON DESCRIPTION:
Brilling Time | Semple Type .
- Depth A Lith cale: and Interval Lithelogic Description
T 1 T e X
P e go '.’4’3":;&'?' 07-14 Sand and Gravel - Medium gray (N5} to dsrk grey
_' ~ e o b ay it (N3). Sord s medium to coarse grained, subangulsr te
—H-tEte subrounded. Gravel is subreunded to rounded, to 2"
Py e P digmeter. Strong hydrocarbon odor. :
5 s 0902
? 111+ 1010
21 ]-1+10I9
NOREE
N nEE
BRng ==
to S 0913
slefw N
ZENa=E
‘“T-i-lole . : .
=T= = 147-22.7¢ shele: Macimiento Formation - Dusky yellow (5
L. v ZsEEEEEEE 0920 YR 474} to Light olive gray (5 Y 6/1) shale.
S= EE
20 E= = 0925
——tre el
== =S .
T.0.22.71 1009
25
30
35
40
45
58
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Well installation Summary

Project Name OCD Compliance Drilling Date February 20, 2006 Well No.
L°§Ztei°“ Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain Sw1-0208
Plan Drill Rig CME 75 Logged By JCB Page 1
Drilling Method 3%"/7" HSA to 60", 6%"110" HSA to 40'; 5%" AR to 60 of 1
Elevation, | Depth,
feet msl feet
N Locking Steel Casing
__"~“__" 42 _5 I < Locking Cap
Ground
] Surfacs " -
X | Paortland Cement Concrete
2 »y :
e e e e B ] SR
e Ny By Grout
1a S
T =1 EJ  Hydrated Bentonite Clay (%-inch Hole Piug)
18 = P - 4-inch 1D Threaded PVC Casing
O
I 4-inch ID Threaded PVC Screen, 0.020” Slot
- ‘--~ - - 10/20 Silica Sand
- R 4-inch ID Threaded PVC Cap
] 817
53
T T T Hydrated Bentenite Clay (%-inch Hole Plug)
58
.Slough
B T




Log of SW1-0206

Location Project Name OCD Compliance Drilling Date February 20, 2006 Fage 1
See Drllling Co. Envirc-Dirill, Albuquerque, NM Driller M. Cain : of 4
Plan Drilt Rig CME 75 Logged By JCB Eievation

Drilling Method 3%"/7" HSA to 60", 6%"/10" HSA to 40" 574" AR t0 60

D é € v ge

2 e8|, 21F | & Description

£ EL | 83 [

e | g5 | @838 |8 e

g || 7= & & | Surface Condition: Fill Sail
- Sand fine to medium, trace coarse, litle fine to coarse

T = - Fill gravel, few clayey silt, brown, medium dense, dry

2 —- -

3 Gravel fine to coarse, some fine to coarse sand, trace
I e el AL Jackson Lake clayey silt, scattered cobbles, gray-brown, very

4 Grab Terrace dense, dry

5 -

<]

7

8

¢ T ] sane fine to medium, trace coarse, few fine gravel, trace

R B clayey silt, brown, derse, dry

10

Cilaystone Silty Clay; medium plasticity, brown, very hard,

Nacimiento dry, faint laminated bedding, silt partings on

Formation approx. 1" to 2" spacing, oxidized reddish-brown %"
to 4" nodules, lightly fractured, moderately
cemented .

Giant Refining Company Bleomfield, NM



Log of S¥W/1-0206

Location Project Nama OCD Compliance Drilling Date February 20, 2008 Page 2
See Drilling Co. Enviro-Drill, Albuguerque, NM Drifler M. Cain of 4
Plan Drill Rig CME 75 Logged By JCB Elevation

Drilling Method 3%"/7" HSA to 80", 674"/10" HSA to 40'; 5%" AR to 60’

£ 28,2 §‘ ) g Description

P E h o3 o~ N

: |a3|®8 |3 | ¢

8 z o’ a.

20 — 54 |18 |100] Claystons cortinued, laminated bedding, highly fractured
- SPT 19 .
2 50
AN

22 — e
23 —fee s e
24
25 S5 20 100 laminated with gray-brown clayey silt

SPT | 50
25 4"
27
28
29 ——] B T T L A riurtny i O g g

30

31

32

33

34

36

37

38

39

40

Siitstone

Silty Clay; medium plasticity, light gray, very hard,
brown, very hard, dry, fissured bedding, moderatsly
cemenied

Silty Clay, medium plasticity, dark gray, very hard,
dry, highly fractured, slickensides on fractures,
moderataly cemented

Claysy Silt; trace fine sand, low plasticity, iight
gray, very hard, moist, laminated bedding,
laminated with grey-brown clayey silt, moderately
cemented

Giant Refining Company

Bloomfield, NM



" Log of SW1-0206

Location Project Name OCD Compliance Drilling Date February 20, 2006 Page 3
See Drilting Co. Enviro-Drill, Albuguerque, NM Driller M. Cain of 4
Plan Drili Rig CME 75 Logged By JCB Elevation

Drilling Method 3%"/7" HSA to 60'; 6%"/10" HSA to 40'; 5%" AR to 60'

o ® z‘. E. g

2 2s z 8 § | & Description

£ 13 h 83 g C

a. < o @ e 13 9_

2 wz |2 e

440 — - - RTINS . o
1 S8 50 | 100 0.0 Siitstone continued
4 | SPTE
e R < D
43 —1 - Sandstone Sand; fine, few clayey silt, light gray, very dense,
moist, faint laminated bedding, weakly cemented
44
45 s9 | 850 | 100 | 60 g
45 SPT §
47
48
49 —— e . .-
0 g0 40 |5 o0 ,
TsT | 56 | 17 ne pedding observed
51 — 1 G
52 ey S bbb REIEEI S
53 — i me e e e
54 e - -
56 — S-11 b a5 ) 100 00 © littls Clayéy silt, laminated beddlng
ss — SPT [ 80 [ 1
4.5
57 —
58 — S B
59—t - b
60 — T -F

Giant Refining Company Bloomfield, NM
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Log of SW1-0206

~ Location Project Name OCD Compliance Drilling Date February 20, 2006 Page 4
See Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain of 4
Plan Drili Rig CME 75 Logged By JCB -Elevation

Drilling Method 3%"/7" HSA to 60'; 672"/1 0" HSA fo 40'; 5%" AR to 60'

@ N .

2 |28 ;e g ) g Description

=] EE | 23 (a5 A

2 | 53|88(§ | &

8 z 4 [-%
80 ] si2| 3 |100] 00 == sandstone  continued, few clayey sit

D ] .
61 S‘T . F ‘-z'—c?., -
- S Bottom of boring at approximately 60% feet.

62 ‘ Boring completed on February 20, 20C6.

63 . L No groundwater observed during drilling.

No groundwater measured in well on March 2, 2006.
€4

65 W

€6

67 -

68

69 ....... - R S0 N

70 - N

71

72 [P AV U o) -

73 - - - 1

74 -

75

76— e e

— - ~- 4
77

12 T e Bt i

73 PPN P I

80 -F 7

Giant Refining Company

foomfisid, NM



Well Installation Summary

Project Name OCD Compliance Drilling " Date February 16, 2006 SV\)I\EII riooe
-0
‘-°§§g°" Drilling Co. Enviro-Dril, Albuquerque, NM  Driller M. Cain
Plan Drill Rig CME 75 ' Logged By JCB Page 1
Drilling Method 3%"/7" HAS to 35' of 1
Elevation, | Depth,
feet msl feet
_ Locking Steel Casing
T34 L ) Locking Cap
Ground B
B Surface | 7 §_’—\"”—"'
Portland Cement Concrete
1
o B o
4 . [, Hydrated Bentonite Clay (%-inch Hole Plug)
] E  4-inch ID Thrsaded PVC Casing
o BB ok
4 s
5
L F]  4inchID Threaded PVC Screen, 0.020" Siot
= [ 10720 Silica Sand
— 4-inch ID Threaded PVC Cap
25% i
27 , . or s
— Hydrated Bentonite Clay (3%-inch Hole Plug)
32 Slough
35%




Log of SW2-0206

Location Project Name OCD Compliance Drilling Date February 16, 2006 Page 1
See . | Drilling Co. Enviro-Drill, Aibuguerque, NM Driller M. Cain of 2
Plan Drill Rig CME 75 Logged By JCB Elevation
Drilling Method 3%"/7" HAS 1o 35'
] 3 . Y
& | 28/, ,E; ) é Description
g 55 53 1(8% o
& ez © e & | surface Condition: Scil, Shoulder of Hammond Ditch Road
| <--]1 Sand fine to coarse, little fine to coarse gravel, trace
L E i N -1 Fill clayey silt, brown, medium dense, dry
Grab . = 4] Sand fine to coarss, little fine to coarse gravel, trace
3 e - -1 Jackson Lake clayey silt, scattered cobbles, brown, dense,
.. ) Terrace dry
4
5 .,-Z:E Gravel fine to coarse, some fine to coarse sand, trace
TS clayey silt, scatiered cobbles, gray-brown, dense,
6 )
i dry
! e
3508
g d S T
Sand fine to medium, trace coarss, trace claysy siit,
g — o . - gray-brown, medium dense, moist, dark
' | s2 1111001 >10 gray/black petroleum staining
SPT 17
10 — - 22 Ciaystone Silty Clay, trace fine sand, medium plasticity,
v Nacimiento brown, very hard, moist, faint laminated bedding,
11— Formaetion siit partings on apgrox. 1" spacing, lightly
fractured with occasional reddish-brown
12— oxidization on fractures, moderately cemented,
b N 10" to 10.1" dark gray/black petroleum staining
173 . g
14 —
| .
15 —_S:_S— ”_-Ed_”‘
16 57T ~§;— + laminatad bedding
17— e
18 R S A e
19—
AN S
20 —

Giant Refining Company Biloomtield, N



Log of SW2-0206

Location | Project Name OCD Compliance Drilling Date February 16, 2006 Page 2
See Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain of 2
Plan Drill Rig. CME 75 Logged By JCB Elevation

Drilling Method 3%4"/7" HAS to 35' -

7 @ B E .Gt

é 22| 32 s | & Description

£ g : 23 (e 2

s | A3 |®8|5 |8

2 w2z 14 e

D g4 | 18 |To07 03 Claystone  continued
“1opt o (R
S B I
3"
22 — .
23 PO ._. - -
24
25 S5 30 |100] 06 ‘ Silty Clay; low plasticity, medium gray, laminated
“TsPT 50 bedding, occasional laminations of clayey siit,
26 " mederately fracturad, faint slickensides on
fractures, moderately camented
27
28
29 — e - - .- PR
0 T se] w0 |25]|02
31 —-SFT %9' : occasional silt partings
32 [N S —eniar
33 — o o] -
34 — -
* Tls7 | s J00]
s | SPT_| 5% [ 17 : ,
e e L (RIS Bottom of boring at approximatsly 35% fest.
33— - : - Boring completed on February 18, 2008.
T T - B No groundwater observed during drilling.
38 T A R No groundwater measured in well on March 2, 20C6.
35
40 —— s v ] e -

Giant Reflning Company _ . Bloomfisid, NM



Log of SW3-0206

Location Project Name OCD Compliancs Drilling Date February 17, 2006 Page 1
See Driliing Co. Enviro-Drill, Albuguerque, NM Driller M. Cain of 4
Plan Drill Rig CME 75 Logged By JCB Elevation

Drilling Method 3%:"/7" HSA tc 60'; 6%"/10" HSA to 58'

] [ z‘. e . e

£ 22| 3 8 § | &8 Description

£ |ES 188 |8%| o . |

a w2z © 2 & | surface Condition: Soil, Shoulder of Hammond Ditch Road

i T o Sand fine to medium, tracs coarse, few fine gravel,
1 R Fill trace clayey silt, brown, medium dense, moist
2 [ SN S
3
4
5 S-1 — — | 01
6 Grab
7
8 : .
i Claystone Silty Clay, trace fine sand, medium plasticity,
g | S2 |7 100 | 0.2 13 Nacimiento brown, hard, dry, laminated bedding, silt partings
L SPT |8 Formation cn approx. 1" to 2%" spacing, moderately
10 cemented
10
11
12 —
13 o e -
14
e 11 moderately fractured with reddish-brown oxidization
) SPT 12 on fractures
18 i
L 11
17 DU PP -
18 - -
19
20 — -

Giani Refining Company

Bloomfiald, NM



Log of SW3-0206

Locaticn Project Name OCD Compliance Drilling Date February 17, 2008 Page 2
See. Driiling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain of 4
Plan Drill Rig CME 75 Logged By JCB Elevation

Drilling Method 3%:"/7" HSA to 80"; 6%"/10" HSA to 58'

g e - E .

$ 128 ;8 E‘ | & Description

£ EE | 83 (o -

-3 Sc (@8 |8 =]

2 "z 8 a

20 IR Claystons centinued

21—

22 —r

23 — - - - ..

24

25

26

27

28 i

29 —— - L S o e VRGP

Siity Clay, medium plasticity, dark gray, laminated
30 = 54 T 38 465 | o bedding, highly fractured, slicksnsided fractures,
; moderately cemented

| 54 ] 38 1100
50

32 —v

36 —— -

Siltstone Clayey Silt; trace fine sand, low plasticity, light
38 R gray, very hard, dry, laminated bedding, laminatad
N with medium gray clayey silt, moderaiely camented

4‘0 —— S P STS U SO T A

Giant Refining Company ’ _ Bloomfisid, NM



Log of SW3-0206

Location Project Name OCD Compliance Drilling Date February 17, 2006 4 Page 3
See Drilling Co. Enviro-Drill, Albuguerque, NM Driller M. Cain of 4
Plan Drill Rig CME 75 Logged By JCB Eievation

Dritling Method 3%"/7" HSA to 60" 6%"/10" HSA to 58'

2 |28 ;2 g’ | E Description

£ EE | 25 1a| <

[<% <o Q9 o e

8 /] b4 (&} & o

40 T s6 | 34 |100] 07 Siltstone  continued
SPT | 50
41 — : 4,..
42 —
43 — -
44 . }= Sandstons Clayey Sand; fine, low plasticity, light gray, very
dense, moist, faint laminated bedding, laminated

45 with medium gray claysy silt, moderately cemented
45
47
48
® 71 &7 | s |00 02

o7 n
s1 — T8
52 e O
53 —- - - o
54 — - RO -t
55 —
56 e | e % laminated bedding
57— |- =
58 -
BY e e e e o [
60 [ SRS USRI S RSP

Giant Refining Company Bloomfield, N



Log of SW3-0206

-Location Project Name OCD Compliance Drilling Date February 17, 2006 Page 4
See Drilling Co. Enviro-Dirill, Albuquerque, NM Driller M. Cain of4
Plan Drill Rig CME 75 . Logged By JCB Elevation

Drilling Method 3%"/7" HSA to 60'; 674"/10" HSA to 58'

- o . g E ]

g |28, 2 E‘ £ Description
.8 EL | 835 |a®]

& sSgl @818 =]

8 wz o (-9
60 T s8 | 50 |100f 02 Sandstone  continued

SPT 3" .
61 —f g Bottom of boring at approximately 60% feet.
] - o ‘ Boring completed on February 17, 2006.

82 No groundwater observed during drilling.
63 —1I o 1. No groundwater measured in well on March 2, 2006.
64
65
66
&7
68
69 —- Foo-
70 ——p - ) S
71—
72— e ] e
73— - p-
74— i
75 —
I T R e
77— -
78— e et SR
79 —~-—
80 —- - —--T-—-—---

Giant Refining Company

Bioomfield, NM



Well Installation Summary

Project Name OCD Compliance Drilling Date February 16, 2006 Well No.
'-°g:‘;°" Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain SW4-0206
Plan Drill Rig CME 75 Logged By JCB Page 1
Drilling Method 3%2"/7" HSA to 60'; 6%4"/10" HSA to 10" 5%" AR to 60' of 1
Eievation, | Depth,
feet msl feet
% Locking Steel Casing
33 . Locking Cap
Ground
| Surface | 7 T .
Portland Cement Concrete
i I
] F]  Hydrated Bentonite Clay (3-inch Hole Plug)
4 = I &
5 g % Slough
= 2
j E: . Bentonite Clay (%-inch Hole Plug) -
— HE
|1 4-inch ID Threaded PVC Casing
5% [ ‘
ny 4-inch ID Threaded PVC Screen, 0.020" Slot
| 10/20 Sifica Sand
— 4-inch ID Threaded PVC Cap
40 -
42 . .
Hydrated Bentonits Clay (%4-inch Hole Flug)
T 57 A
Y i Slough
60 AN




[

s

| S

Log of SW4-0206

Locaticn Project Name OCD Compliance Drilling Date February 18, 2006 Page 1
See Driliing Co. Enviro-Drill, Albuguerque, NM Drilter M. Cain : of 4
Plan Drili Rig CME 75 4 Logged By JCB , Elevation

Drilling Method 3%"/7" HSA to 60'; 6%4"/10" HSA to 10", 5%" AR to 60' -

F)’ @ E: £ e

2 2| 38 g§. | & Descripticn

s | E5 |1 83 |8% g

& wz © |@ | & | surface Condition: Soil, Shoulder cf Hammond Ditch Road

Sand fine to medium, frace coarse, few fine gravel, few

L TR Fill clayey silt, brown, loose, moist
2 —
3

P B
4 Grab
5 medium dense
6
7
8
] —
10 — 45 3 scattered crganics, old topsail horizon, weeds in
» seT | 4 sample
i - 4 ‘

Claysione Silty Clay; trace fine sand, medium plasticity,
12 —- Nacimiento brown, soft, moist, faint laminated bedding, silt
T Formation partings on approx. 1" to 2" spacing, moderately
13 —d- ] - -2t cemented
14 —
15 T sa |17 very hard
SPT 24
18 - 50
17— L8 highly fractursd, occasional reddish-brown
. cxidization en fractures, faint slickensides on

18 —d = e mede s e o [ fractures
(- TS S— PN
20 —

Glant Refining Company

Bicomfield, NM



Log of SW4-0206

Location Project Name OCD Compliance Drilling. Date February 16, 2006 Page 2
See Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain of 4
Plan Drill Rig CME 75 Logged By JCB Elevation

Drilling Method 3%"/7" HSA to 60'; 6%4"/10" HSA to 10'; §%" AR to 60’

ﬁ_ 28 58 §‘ ] §_ Description

S E h 23 o N

o S| 28 |8 =]

8 4 o [N

20 RS, SN BT - ,
| s4 | 14 | 100 Claystone continued
34
S N A
22 —
23 _— el e e e e
24
25 S-5 24 100
50
26 4"
27
28
e e " Sty Clay, medium piastciy, ight ray, very Fard,
) o dry, laminated bedding, silt partings on approx. 1"
‘30 T 7s% 1750 |50 [ 00 spacing, moderately cemented
g i SPT | 4 1
S N — T Slity Clay: medium plasticity, dark gray, very hard,
32 . T dry, faint laminated bedding, highly fractured,
S I S R slickensided fractures, moderately cemented
33 — - .
34 —— R AU N
® T s7 | s |0
s | SPT_| 38
D B Y-
5%"
37 —_— - PN
38 Siitstone Clayey Siit; low plasticity, light gray, very hard, dry,
i T laminated bedding, silt partings on approx. %" to %"
EE A I to%! spacing, moderately cemented
40 vt s e e e e a—

Giant Refining Company Bloomfleld, MM



Log of SW4-0206

Location Project Name OCD Compliance Drilling Date February 16, 2006 Page 3
See Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain of 4
Plan DriltRig CME 75 Logged By JCB Elevation

Drilling Method 3%"/7" HSA to 60'; 6%"/1C" HSA to 10" 5%" AR to 60'

® © 1o £ r

2 |28, 2 ,E,‘ | & Description

£ EL | 23 [e®}|

e 9 g =5 8 ] Q

8 w2z P [

a0 — _ . U R S ene .
S8 | 50 (100} 02 Siltsione centinued
41 — seT | ®
42 — . . . 'Iﬁ: ---------------------------------------------------------------------------------------
= Sandstone Clayey Sand; fine, low plasticity, light gray, very
43 A o e e UL B dense, moist, faint laminated bedding, laminated
—_ T with medium gray clayey silt, moderately cemented

44 =
45 u_

ST T
46 o =
47 ===
48 =
48 — -+ e
¥ s 5 (00| o0

1/

51 — - S.PT 5~/ —a "‘_7-
7 J 0 IR NN Sy S -
88 — - | | B
35— S-11 0 | 100 | 0.0 === laminated bedding, little clayey silt
ss L.SET S|

B8 oo fm -
59 e - e
60 —-—— S m—

Giané Refining Company

Blocmfield, N



Log of SW4-5206

Loceation Project Name OCD Compliance Drilling Date February 16, 2006 Page 4
See Drilling Co. Enviro-Drill, Albuquerque, NM Dritler M. Cain of 4
Plan Drill Rig CME 75 Logged By JCB Elevation

Drilling Method 3%"/7" HEA to €0'; 6%"/1C" HSA to 10 5%" AR to 60"

fq’_ 28, 2 E’ . 5_— Description

g ES |1 23 |8%| g

8 0N £ (3] &! &

) e
® s s [0 00 Sandstone _continued
: SPT 5 . .
et — - Bottom cf boring at approximately 60%; feet.
A Boring completed on February 18, 2006.

62 — I No groundwater observed during driliing.
63 —d- o | emfeeecd b No groundwater measured in well on March 2, 2008.
64
85
68
67
63
69 — -
o JEEOU NSNS SRR P
71— et
72 s R IEEE ] CUIEERS R -
73 _Jm . L= .
74 — I -

S0 S SN S S——
75 —

- -

76— -
77 —
78— —
79— 1~ -
80 S S e

Giant Refining Company Bloomfield, MM
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Well Instaliation Summary

60

Project Name OCD Compliance Drilling Date February 15, 2006 \(Vell l;%
) . SW5-0206
L°g:g°“, Drilling Co. Enviro-Drill, Albuquergue, NM Driller M. Cain
Plan Driit Rig CME 75 Logged By JCB Page 1
| Drilling Method 6%."/10" HSA to 14"; 52" AR 14' to 60' of 1
Elevation, | Depth, . :
feet msl feet
4 Locking Steel Casing
23 Locking Can
Ground
[ | Surface N —

Portland Cement Concrete

- -

g‘ Slough
10 S
:EE EEA Hydrated Bentonita Clay (¥-inch Hole Plug)
4-inch ID Threaded PVC Casing

19 '
4-inch ID Threaded PVC Screen, 0.020" Slot
10/20 Silica Sand
4-inch ID Threaded PVYC Cap

48%

T 52

Hydrated Bentonite Clay (Y4-inch Hols Plug)




Log of SW5-0206

Location Project Name OCD Compliance Drilling Date February 15, 2006 Page 1
See Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain : of 4
Pian Drill Rig CME 75 Logged By JCB Elevation
Drilling Method 6%"/10" HSA to 14'; 572" AR 14' to 60'
@ o z'. £ . —r
2 4c | ;8 $ | & Description
€ 55 5318 g
& | ®z| © |2 | & |Ssurace Condition: Fill Scil
T T Ert sand fine to coarse, little fine to coarse gravel, tracs
L ey I R 5 NS clayey silt, brown, loose, cry
2 — - e R St KO
3 scattered cobbles
4 ]
5 2 medium dense
6 *
7 4
: Gravel fine to coarse, some fine to coarse sand, trace
8 % Jackson Laks clayey silt, scattered cobbles, gray-brown,
i Terrace medium dense, dry
¢ i 1 Sand fine to coarse, some fine to coarse graval, trace
clayey silt, brown, dense, dry
10 — o - ‘
S-1 — —
CGrab | || BT 1
11— Gravel some cobbles, faw fine to coarse sand, trace
clayey silt, dense, dry
12 — i m i bt e e -~
13 — - - -
14 — -
15 ——--
1% — -
7o L L i sand fine to médium, trace coarse, few claysy sit,
PR SRR R yallowish brown, very dense, cry, oxidizad %"
§-2 | 50 1100 lenses
et | 8
19— —
20 —
e i B e

Giant Refining Company Bicomfizid, MN
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Log of SW5-0206

Location Project Name OCD Compiiance Drilling béte February 15, 2006 t Page2
See Drilling Co. Enviro-Drill, Albuguerque, NM Driller M. Cain of4
Plan Drill Rig CME 75 Logged By JCB Elevation

Drilling Method 6%:"/10" HSA to 14", 5%2" AR to 60'

B . I

& |28 .8 ,S § Description

£ Ef (23 /e .

. S o [} 8 2] g

] “wz 2 £

20 — - o .

S-3 38 50 Sand continued

. "oy .
21— s
22 —
03— S4 1 .__Z; joo Lo laminated bedding
24 49
- stratified with 1" to 174" thick light gray clayey fine
2 §5 | 15 | 100 sand
24

26 57
27 I R T 22 N
o8 Sandsions Claysy Sand; fine, low plasticily, light gray, vary
‘ Nacimiento ~ dense, moist, modsrately camented
. a0 T Formation
29 —f - e e e e ]
¥ Tl se | 11 | do

SPT 25
A R N

32— e e L

3208 e
34 —1 . Claystone Silty Clay; medium plasticity, medium gray, very
e — - - hard, moist, laminated bedding, laminated with light
35 —1 VR B brown and dark brown silty clay, lightly fracturad,
ST | 24 1001 0.1 moderately cemented
SPT 80 1
36 TR
37— -
38 —_—_— B el e O I gy RSP
— Silty Clay; trace fine sand, medium plasticity light
39 — gray, very hard, dry, faint laminated bedding, sift

partings on approx. %' to 14" spacing, moderatsly
cemented

40 —dm——d—

Glant Refining Company Bloomfield, Mn




Log of SW5-0206

Locaticn Project Name OCD Compliance Drilling Date February 15, 2006 Page 3
See Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain of 4
Plan Drill Rig CME 75 Logged By JCB Elevation

Drilling Method 674"/10" HSA to 14" 54" AR to 60'

© ® ~ . e

2 |22/ ;8 F | & Description

5 EL | 23 (o -

= (43| B3|3 |8

5 = ' [

40 — - s . .
| 88 | 40 | 100 Claystone continued
SPT § 0 | _
A I i
42 — - by T e
Silty Clay; medium plasticity, dark gray, very hard,
43 — 4 moist, laminated bedding, highly fractured, faint
slickensides on fractures, moderately camented
44
45 S-9 | 21 | &0
SPT | 50
46 ] o
47
L1 B e Aty aesnes Seneen .+, At
. T ) Siitstone Clayey Silt; trace fine sand, low plasticily, fight
g — ) . . .
gray, very nard, moeist, laminated bedding,
lzminated with medium gray clayey silt, modsrately
S0 — 810 | 50 |100 |02 cemented
— 51/"
51 1 SPT | 5% .
52 RSN SVR TIPSR AN A UV [
. _ . -
54 — - e B2
- TTTTT Sandsicne Sand; fine, few clayey silt, iignt gray, very dense,
55 - s-11 §Q i IR R = moist, faint laminated bedding, laminatad with
------- ;F"T SRR Rl e medium gray clayey silt, weakly cemented
56 J— e e | o e e
57 —
58—t e - —
59 —_— [EREPUURIN SNIpUP RS PP, —_—_
60 — —-— e

Giant Refining Company

icomfisid, MN



Log of SW5-0206

Location Project Name OCD Compliance Drilling Date February 15, 2008 Page 4
See Drilling Co. Enviro-Drill, Albugquerque, NM Driller M. Cain of 4
Plan Drill Rig CME 75 : Logged By JCB Elevation

Drilling Method 6%:"/10" HSA to 14'; §%" AR to 60

& | 28| ; L §' ) é Description

- ES | 33 8% &

§' o2 Sig | &

60 ] s12 | 50 100 03 Sandstons  continued

SPT | 4 : )

&1 = - - Bottom of boring at approximately 50% feet.

&2 i 17 Boring completed on February 15, 20086,
No groundwater observed during drilling.

63 —d o] R Perched groundwater measured in well at approximately 33% fest
on March 2, 2008.

84

85

€3

|

67 ;

88 ——]-

69 — -

70 —i- e =

T —

72 -

74— e o

(- R — -

77—

78—l
79 — e e e [ i i
80 USRS SNSRI PSSRSO EOUIY SOOI

Giant Refining Company

Bloomfield, MN




Well Installation Summary

Project Name OCD Compliance Drilling Date February 15, 2008 Welil No.

Log:teion Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain SWe-0206 '
Plan Drill Rig CME 75 Logged By JCB Page 1
Drilling Method 3%"/7" HAS to 60", 8%4"/10" HAS to 30'; 5%" AR to 60’ of 1
Eievation, | Depth,
feet msi feet
~ % Locking Steel Casing
33 ; Locking Cap
Ground
. Surface -
3 Portland Cement Concrate
' Cutiings Backfill
7 :
W Grout
W
10 S S S .
i X S A Hydrated Bentonite Clay (%-inch Hole Piug)
12 5 R _
: 4-inch 1D Threaded FPVC Casing
15 )
— 10/20 Silica Sand
4-inch 1D Threaded PVC Screen, 0.020" Slot
20 Native Sand Cave-in
22
e
— - 4-inch ID Threaded PVC Cap
45% N
49

80

Hydrated Bentonite Clay (¥%-inch Hole Plug)
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Log of SW8-0206

Location Project Name OCD Compliance Drilling Date February 13 & 14, 2008 Page 1
See Drilling Co. Envire-Drill, Albuquergue, NM Driller M. Cain of 3
Plan Drill Rig CME 75 Logged By JCB Elevation

Drilling Method 3%"/7" HAS 1o 60", 674"/10" HAS to 30'; 5%" AR to €0'

] @ E'. £ 8 . as

k] 2e | 22 5 g5 |2 Description

£ £ : Ss | o . .

' dsa | @e | o | E " ) .

g2 | 9= © |2 | E |9 Surface Condition: Fill Soil, Weeds

o I ] sand fine to coarse, liitle fine to coarse gravsl, trace
1 T Lo Fill clayey silt, gray-brown, lcosse, dry
2 —— - L e — -
I T B el St

SN S I ESN——
4 s -- medium dense

S S S S - .
5 RS SOREP e [ Sy SN
8 —_——— - . d——
7 — - -

- Siit . little fine sand, brown, locse, dry
8 — Loess ;
9 7 - .
0 - |5-] Sand fine to coarse, some fine to coarse gravel, race
10— " |i--] Jackson Laks  clayey silt, scatterad cobbles, gray-brown,
T gy Terrace medium denss, dry, stratified with 2" to 12" thick
" — ’ T fine to coarse sand, few clayey siit, trace fine to
ccarse gravel

12— - e
13 ‘
14 - 4 very dense
15 :
16
Iy i S E——
18 —
18 —

Giani Refining Company Bloomfield, NM



Log of SW5-0206

Date February 13 & 14, 2008 Page 2

Location Project Naime OCD Compliance Drilling
See Drllling Co. Enviro-Drill, Abuquerque, NM Driller M. Cain of 3
Plan Drill Rig CME 75 Logged By JCB Elevation

Drilling Method 3%"/7" HAS 1o 60'; 674"/10" HAS to 30'; 5%4" AR {0 60"

3 . .

2 2 é z € 5 é 2 Description

g€ | EE | 33 |8% | 5| &

E’ a2 clg | |O

20 /- Sand

continued

Sand; fine, few clayey silt, yellowish brewn, very
dense, moist, stratified with %" to 14" thick claysy
fine sand

dark gray/black pe{roleum staining, petroleum
oder )

PID reading of >10 on slough

].s3 | s0 | 0| —
B e e T
34 RN TR R
35 —- - -
36 —
37 — ﬁ
sy |52 55 | 100 | 47 o
* Tlser | s [
KR
40 ==

Sandstone
Nacimiento
Formation

Clayey Sand; fine, low plasticity, light gray, very
dense, moist, moderately cemented

laminated bedding
PID reading of 4.7 ¢n slough

Giant Refining Company

Bloomfisid, NM



Log of SW6-0206

Location Project Nama OCD Compliance Drilling Date I’:Le_bruary 13 & 14, 2006 Page 3
See Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain . of 3
Plan Drill Rig CME 75 L.ogged By JCB Elevaticn

Drilli_n% Method 37:"/7" HAS to 60"; 6%"/10" HAS to 30'; 514" AR to 60’
. 9 -~ E | o . g
£. | 22| & £ § | g% Description
& 9 EE | 23 | -
8 w= - o 2 (X E E
90 = N S = Sandstons  continued
41 T
tT ﬂ: .......................................................................
42 - e cefee L
T I e Pt Sand; fine, few clayey silt, light gray, very denss,
43 —.55 4 31 1100 - 0 moist, laminated with medium gray clayey sitt,
SPT %Q . ' mederately cemented
4_4 ——— beome m e e e
45 = T T T 7T IS Claystons Silty Clay; trace fine sand, medium plasticity, light
T T gray, very hard, moist, faint laminated bedding,
46 laminated with medium gray clayey silt, modsratsly
- - |- S cemented
47 —--
S6 | 40 | 100
R
2ll
49 — -
50 —— e .-
51 — RN B . i R e e R R
e R R Silistone Silt; few fine sand, light gray, very dense, moist,
N EA R S . laminated bedding, laminated with medium gray
clayey silt, weakly cemented
g3 | ST .| 8 |100] 07
SPT 5"
54
55
58 = Sandstone Clayey Sand; fine, low plasticity, light gray, very
—_— danse, moist, laminated bedding, laminatsd with
57 et - R E medium gray clayey siit, medsrately cemsnted
_ S-8 20 100 | 4.4 = PID reading of 4.4 on siough
% SPT | 50 = ‘ i °
5 [ - Bottom of boring at approximately 58% fest.
1 L | | Boring completsd on February 14, 2008.
60— No groundwater observed during drilfing.
IS P R | No groundwater measured in well on March 2, 20086.

Giant Rafining Company Bleomfield, NM

v



Well Installation Summary

Project Name OCD Compliance Drilling Date February 22, 2006 Well No.
'-°§:‘e'°“ Drilling Co. Enviro-Drill, Albuguerque, NM Driller M. Cain SW7-0208
Plan {§ Drill Rig CME 75 Logged By JCB Page 1
Drilling Method 334"/7" HSA of 1
Elevation, | Depth,
feet msi fest
| Locking Stes! Casing
Y L ¢ Locking Cap
Ground
| Surfage | 7 ] .
Pertland Cement Concrete
2 3
SHE
:g ] Hydrated Bentonits Clay (%-inch Hole Plug)
1 ] 4dinch ID Threaded PVC Casing
4 S
4 s 10/20 Silica Sand
- - I 4-inch ID Threaded PVC Screen, 0.020" Slot
24 _':'_— __A Hydrated Bentonite Clay (¥%-inch Hole Plug)
T 1 4dinchdD Threaded PVC Cap
29% e
U Slougn
35 ::_Rpwv’w




Log of SW7-0206

Location Project Name OCD Compliancs Drilling Date February 22, 20C6 Page 1
See Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain of 2
Plan Brllil Rig CME 75 Logged By JCB Elevaticn

Driliing Mathod 3%"/7" HSA
’ S 5} T
s | €& 32 §' . £ |2 Description
2§ 55128 2% 5|8
Q U] © g £ | O] Surface Condition: Scil, Shoulder of Hammond Ditch Road
Sand fine to mediumn, few clayey silt, brown, looss,
LU Fill moist
2 ———
o “.-ST‘“"- - ..— —
3 1 Grab i
4 ;:Ef Gravei fine to coarse, little fine to coarse sand, trace
L | E&#) Jacksonlaks clayey silt, scattered cobbles, gray-brown,
S = 524 Terrace very dense, dry
e — L
A
S T
°TIs2 | - <0 EE
Gab | | __| __BE
10— g3 | 27 80 | >10 FiEf 10" to 11'dark gray petroleum staining, peiroleum
» TspT | 50 ._:,2‘;,"'_:; odor
— 2 e e
e B Sandsione Sand; fine to medium, litile clayey silt, light
12— - et e e oo — BT Nacimiento gray, very dense, moist, laminated with
SRR P PSS - Formation medium gray clayey silt, dark gray petroleum
13 stained layers approx. %" to 1%" thick, weakly
R U S I ‘ cemented
14 %
15 52 | 8 o0 o1 = Clayey Sand; fine, low plasticity, yellowish gray-
SPT 50 = v 3.2.08 brown, very dense, moist, modarately cemented
18 0 % --------------------------------------------------------------------
= ~ Clayey Sar_wd; ﬁrj.e, low.plasticity, light gray, very
17 —_— = dense, moist, faint laminated bedding, moderataly
- == cemented
15 — =
15 =

Giant Refining Company

Bloomfizid, N




Leg of SW7-0206

Location Project Name OCD Compiiance Drilling Date February 22, 2006 Page 2
See Drilling Co. Enviro-Drill, Abbuquerque, NM Drilier M. Cain of 2
Plan . Drill Rig CME 75 Logged By JCB Eievation

Drilling Method 3%"/7" HSA
& 128, 8 § ' § Description
£ EK | 23 |a&® = :
s S o QL Q a
K] wZ © g T
—_ — - NI,
20 S5 45 | 25 | >10 £==4 Sandstone  continued

: S B O e -~
21— SPT .| 80| =

- . - 5,\2 = . .
22 — %
24 — =
27 86 [ 29 |90 [>10
25 SPT 5:(?

I+

27 Clay; high plasticity, medium gray, very hard, moxst

— moderately cemented
28
28 — - e
30 — g7~ 50 7 90 |10 =5 Sandstone Clayey Sand, fine, low plasticity, light gray, very

" SPT 5 I - dense, moist, laminated bedding, laminated with
i . . .
31— T e - S EEER - medium gray silty clay, moderately cementad
32 —r —
33 _— - .. - -~ .- %
34 — .
¥ T se 3] s om0 BR
35— seT | A R H Bottom of boring at approximately 35% fest.
R e e Bonng compieted on February 22, 2008.

37 —- - e e Perched groundwater observed at apbroximately 13 feet during

[ U U U S . aritli ling.
38— | Perched groundwater measured in well at approximately 15% feet

e e e Tl et on March 2, 20C8.
39 s mm e = o e
0 — -
Giant Refining Campany Bloomfisid, NM
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Temporary Piezometer

Installation - Typical .
See Logs for Depth Details

.vevation Reference

(Top ot Pipe)
XY

Cround Surlfaoes

O

= AOA AN

s -~ o
Casing Cap- 5;i
i
oo :,
b
X P
N
i pob
I Pl
} P
§ oy
i [
| T A
! l ! Tep of Suraen \3’/ i ; !
——— =B Lo
—_ } [I. i
? = Pl
! =i cob
Screen: | =i 1 N
i PN :
_.20:0_ s+, } | AR
| ] P
! I P
3? Eottom of Screen éf ; g
v |

Piezometer [ip
8otiom of Boring )

Boring Dilameter: L 8 ___

Native Bockfiid o . .
Eeliards. TypesSitcw: oo 20 T _ .

i .
Y <7 LolNRYT S T -

Nohe

BENFEHI N L mda e e

S Clak TS i o W H RO

fovbar | oLt

" e (AP A I
Coresn Type/._,.;ze’_g_ PVE Sehn 0. 0. g
- . ]
Siotted & 3 !
s
PYBYE San. 4D
Riser Tyou/Sige: oL L 1 0 ¢
P s NO
LCCRing Lxpandcbis gsing Plua?. VY DEYE NG UGG o
}
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Sheet 1 of 1 Pracislon Enginesring, Ine, File #: 03-122
Site: Bloomfield

Bore Point: See plan P.O. Box 422
Water Elevation: 4.6' betow ground surf. Las Cruces, NM 88004 Giant Refining
Boring No.: TP1-1004 §05-523-7674 : Elevation: unsurveyed
~ Date: 10/27/2004
Log of Test Borings
BLOW MATERIAL CHARACTERISTICS
LAB#| DEPTH | COUNT | PLOT| SCALE! (MOISTURE, CONDITION, COLORETC.) | %M | LL| Pi| CLASS.
0-2 O-*~C* Sit, sand, very fine to fine, cobbles, gravel,
O-*-0" brown, molist
O-*--0*
0-*—0*
2.2.5 v 28 \Clay, sandy, very fine, brown, wet
2.5-8.0 e - |Sand, fine to medium, black, damp,
50
water bearing
i venirtréring |
detedrieteseirire |
TD.g0
300 |{Placsd 2-PVC, 5 hand slotted scraen
Backiilled with clsan cuttings
bottom &t .0
150
200
_ 1 |
SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER LOGGED BY: KM

C:\bilProjects\2DC4\hammond ditch correspondence\ditchiogsasofi 1105\TF
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~ Sheet: 10f 1 Precision Engineering, Inc. Flle # 03-122
Bore Point: See plan P.0.Box 422 Site: Bloomfield
Water Elevation: 6.3' betow ground surf, Las Cruces, NM 88004 Giant Refining
Boring No.: TP2-1004 : 505-523-7674 Elevation: unsurveyed
' : Date: 10/27/2004
Log of Test Borings
BLOW MATERIAL CHARACTERISTICS
LAB#| DEPTH | COUNT | PLOT] SCALE) (MOISTURE. CONDITION, COLORETC.) | %M | LL| PI]| CLASS,
-2 * 0% Silt, sand, very fine to fine, cobbles, gravel,
' S S0 brown, moist
C-*-0"4
O-*-0*
2-25 | rrrer| 2.5 |Clay, sandy, very fine, brown, wet
2.5-80 i, Sand, fine to medium, biack, damp,
Ariconi |
Arfrdrirardrdngd E'A
it wator bearing
vt rvesr|
7.D.8.0
10.0 [Placed 2".PVC, & hand slottad screen
Backfilled with ciean cutings
bottorn 2.0 .
150
20.9

|

].

SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER

LOGGED BY: KM

CibiiProjectsi2004\hammond ditch correspondence\ditchiogsasaft 1108 TF




Shest 1 0f 1 Precision Engineering. inc. File #: 03-122
Site: Bloomfieid

Bors Point: See plan ’ P.O. Box 422
Water Elevation; 5.8' below ground surt Las Cruces, NM 88004 Gilant Refining
Boring Neo.: TP3-1004 505-523.7¢74 Elevation: unsurveyed
Date: 10/28/2004
Log of Test Borings
BLOW MATERIAL CHARACTERISTICS
| LAB#| DEPTH ] COUNT | PLOT! SCALE] (MOISTURE CONDITION, COLORETC.) | %M | LL| Pl CLASS.
0-2 O-*-04 Silt, sand, very fing {o fine, cobbles, gravel, .
-0 - brown, moist
o_w__ow_
O-*--0*-
2-3.5 v 28 [Clay, sandy, very fine, brown
3.5-13.0 biaainial Sand medium to coarse, brown, damp,

trdederirirtriviey Z_5_

Stk 19-'2
T.D. 13.0

150 {Placed 2" PVC, &' hand slotted screen
Backiilled with clean cuttings
bottom 8.0'
20.0
SIZE & TYPE OF BORING: 4 1/4" 1D HOLLOWY STEMMED AUGER LOGGED BY. KM__|

CA\bifFrojects\2004shammend dilch correspondencaiditchiogsasoft 1105\[TF




PR

Sheet 10f1

Pfeeision Engineering, gnc.

'File # 03-122

Boras Point: See plan P.O. Box 422 Site: Bloomfield
Water Elevation: 5.4' below ground surt Las Cruces, NM 88004 Giant Refining -
. Boring No.: TP4-1004 505-523-7674 Elevation: unsurveyed
Date: 10/28/2004
Log of Test Borings
BLOW . MATERIAL CHARACTERISTICS
LAB #] DEPTH | COUNT | PLOT]| SCALE] (MOISTURE, CONDITION, COLORETC) | %M | LL| Pl | CLASS.
0-2 O-*-0* Silt, sand, very fine to fine, cobbiles, gravei, '
O-*--0% brown, meist
G0
'-_DI_
2-10.0 T 2.5 [Sand, silty, very fine, graveito 2%, brown
Lo ] '5;&
M‘
bt biack, hydrocarbon oder
hiaisiaii | water bearing
Sriedrivtnbvrird Zé
T.0.16.0
Placed 2° PVC, §' hand sloited screan
Backfilled with clean cuttings
betfom at 8.0 e
150
200

SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER

_LOGGED BY: Ki

| CbilProjecisan04thammond giteh comespondence\dichiogsasci11105yTF

———— et
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Sheet: 1 of 1

Pracision Engineering, ine,

Fila #: 03-122
Sita; Bloomfield

Bore Point See plan P.C. Box 422
Water Elevation; 5.4' betow ground sur. Las Cruces, NM 88004 Giant Refining
Boring No.: TP5-1004 505-523-7674 Elevation: unsurveyed
Date: 10/28/2004
Log of Test Borings
BLOW MATERIAL CHARACIERISTICS
| LAB#| DEPTH | COUNT ) PLOT| SCALE)| (MOISTURE CONDITION, COLORETC) | %M | LL| PI| CLASS.
0-2 O-*--0* Siit, sand, very fine to fine, cobbles, gravel,
O-*—-0" brown, moist
-. ‘-
0-*--0"
2-10.0 o™ 25 |Sand, silty, very fine, gravel to 2°, brown
Mtom
1&**0"“#
Woﬁ“
tmotﬂi
Srireirhdirny in
L ]
huisininiaini send, coarse, black
B Relainniaionid Hydrocarbon odor
Sratadrehe]
wwanriswst 7.8 |water bearing
AaRanevan)
k)
10.0
> |T.D. 16D
Placsd 2° PVC, 5 hand siotted screen
Bacidifled with ciean cuttings
boitom at 8.0
(8
150
20
|
LOGGED BY: KM

|
SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER

C:\bil\Projects'2004\hammond ditch correspondencelditchlogsasoft 1405\ TF

SRR LY va Lo ey
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Shest: 1 cf 1 Precision Enaineering. Inc. File # 03-122

Bore Point: See plan , P.Q. Box 422 . Site: Bioon.wﬁe!d
Water Elevation: 4.8' below ground surface Las Cruces, NM 88004 Giant Refining
Boring No.: TF6-1004 505-523.7674 Elevation: unsurveyed
Dats: 10/28/2004 )
Log of Test Borings o
BLOW ‘ MATERIAL CHARACTERISTICS
LAB #| DEPTH| COUNT | PLOT| SCALE ;| (MOISTURE, CONDITION, COLORETC.) | %M jLL| Pil CLASS.
61 s Siit, sand, very fine to fine, cobbles, gravel,
O-*~{*- brown, moist
1-10.0 Rk ® i Sand, siity, very fine, cobbiy, brown
0
gy
o .

Vet dedrtidrdes § ig

Soirdetriririoke]

ARt -

vty 7.5 [sand, coarse, black

biainisais - |Hydrocarben odor
T.D. 10.0

'|Placsd 2° PVC, 5' machine sicttad scraen

Backfitied with clean cuttings
#10 slot, bottom at ten feat

)
(e}

(vl

t |
SIZE & TYPE OF BORING: 4 1/4* ID HOLLOW STEMMED AUGER LOGGED BY: Kt |
C:blitProjects\2004\hammend ditch correspondenceiditchlogsasof1 1108\[TF




Sheet: 1 of 1 Precision Engineering, Inc,

File # 03-122
Sita: Bloomfield

.Bore Point: See plan P.O. Box 422
Water Elevation: 5.7' below ground surface Las Cruces, NM 88004 Giant Refining
Boring No.: TF7-1004 §05-523-7674 Elevation: unsurveyed
Date: 10/28/2004
Log of Test Borings '
~] BLOW - MATERIAL CHARACTERISTICS
LAB#] DEPTH | COUNT | PLOT) SCALE| (MOISTURE. CONDITION, COLORETC.) | %M | LL| Pl] CLASS.
0-2 0-*--0" Siit, send, very fine to fine, cobbles, gravel,
-0 brown, moist
OO
2-5.0 *-0-*f 2.5 [Sand, siity, very fine, cobbly, brown
.-."'0".
LA
*‘.“O'.
Lo
LR é&
5-10.0 hisiianisia | $and, fine to medium, dark brown, moist
wwenritl 7.5 - |slight hydrecarben oder, black
T.D. 100

Placad 2" PVC, 5 hand slotted screen
Backfiliad with clean cuttings

SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER

LOGGED BY. KM__|

CABilf\Projectsi2004thammand ditch corespondence\ditchlogsasoft 1105(TF
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Sheeat 10f Precision Enginesring, inc,

Bore Point: See plan . P.0.Box 422
Water Elevation: 4.8’ below ground surfacs --Las Cruces, NM 88004
" Boring No.: TPE-1004 505-523.76874

Log of Test Borings

Flle #: 03-122
Site: Bloomfield
Giant Refining

Elevation:
Date: 10/28/2004

B sLOwW . MATERIAL CHARACTERISTICS
LAB#| DEPTH ! COUNT | PLOT! SCALE]| (MOISTURE, CONDITION, COLORETC.) | %M | LL| PI| CLASS.
0-1 O-*-0" Silt, sand, very fin2 16 fine, cobbles, graval,
O-"~C" brown, moist
1-3.5 *C Sand, sitty, very fing, cobbly, brown
(o}
(=) 28
3.5-18.0 e Sand, siky, fine to medium, cobbly, gray,
rveerees) Hydracarbon odor, moist,
WS rir | M
AWt odd
Ardte iy
T ireriridy
rbawiiiie 19.0 j
'w. 10.0
. |Piaced 2" PVC, 5' machine, sioited scresn
Backillsd with dlean cuttings
50
228

J ., [

|

LOGGED BY: KMt |

SIZE & TYPE OF BORING: ¢ 1/4" ID HOLLOW STEMMED AUGER

M:\5127001\Boring Logs\Octobsr 2004\[TP8-1004 xisjSheet!
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Instal lation Diagram

-

Monitoring Well No. 1P 9

Eievation
Reterence

St TG Gl

Warae !

—
A N /'l\ i
m
foncr e*e:_--_o_:_"___-ﬁ. |
N
] 3
!
{
0.0 . | !
Grout s cc Xt fT. n
!
\ Top of Rentonite A\ " .
7 ] ] . TS N
1.6 £ i [ ' 5 ;
Benlon: te P iugs e TT. N
) i/ . Top of Send Pock \:f ; 4
A i 3.1 ) : P
i Top of Scresn \y o
U . vt ot > k4 v M '
N - - R
§ = 3. o' I
i = Cl
: - T
Send PacK: Screen: = I
' I c) ]
5 0 - = ; :
6.3 ___fr. BN S i = b
——————— ! : : ; i
i — by !
: = Pt !
= pobo
\ = Bottom of Seresn 100’ VR g
e ot . - ‘ i l
| Piezometer I'ip 10.0° \!/ !
~ 1
Vi Ro*tom of Horing 10.07 X \va
Y 5 2
Boring Diomerer:-ué-:s___-
e I i e
song iype: .‘_‘J-_".Q-?.L.‘-',(‘Q Boilards, Type/SiZel e caaw- ‘)5_“1 _________________________________
3, - - L w1 (Y 21! .
semton: tor €nins scresn TypesSiza: .2._--!:.J_Q._.’.QQ____“.:)_'._.’%:_O_.‘,_‘% _________________
IN A

L
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Precision Engineering, Inc.

File #: 05-038

Sheet: 10FS5
Bore Point: River Terrace P.O. Box 422 Site: Bloomfield
Water Elevation: 7.0 _ Las Cruces, NM 88004 Giant Refining
Boring No.:  TP-Q 505-523-7674 Elevation: EXISTING
Date: 4/5/2005
Log of Test Eorings
BLOW MATERIAL CHARACTERISTICS
LAB #| DEPTH| COUNT | PLOT| SCALE| (MOISTURE, CONDITION, COLORETC.) | %M | LL| Pl| CLASS.
0.0-7.5 . ¥/ /1] ’ Clzy, Slightly Sandy, Very Fine, Brown, ) )
e Moist, Gravel, Cobbles
/)
Wil
a8
Hill
el
el
Pt
!/ 58
i
arenr
i
7.0 W= Water
, Nl 25
7.5-10.0 k. Sand, Very Fine, Grey, Water Bearing
ededriekternd |
rrewaes] 400 .
10.C 0
Set2"Well @ 10.0
5' of Screen, €' of Riser
Top of Sand 3.1".
Top of Sentonite 1.5
150
20.0

l

SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER

LOGGED BY: KMM

M:A5127003\River Terrace VCMIRIver Terrace Work Flan\Work Plan Amendn

e e e



Installation Diagram
toring Weil No. TP 10

Mo i

505-523-7674

Elovation
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[, ..

|
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4\ A A AR
H ]
i !

[ e S ” 5 va
.

=
e
"~ e —— e et

1.0 ' .
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i ;
\ ’L fop oFf Song Pack ,’/ Do
] t i 1
7 ! 2.5 .
) . | } Top of Screan 3 Co ;
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i | ! 2 d A
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Sheet: 20OF5 Precision Engineering. Inc. File #:  05-038
Bore Point: River Temacs P.O.Box 422 Site: Blcomfleld
Water Elevation: 42" Las Cruces, NM 88004 Giant Refining
Boring No.:  TP-10 505-523-7874 Elevation: EXISTING
Date: 4/5/2005
Log of Tast Borings '
BLOW MATERIAL CHARACTERISTICS
LAB#| DEPTH| COUNT | PLOT| SCALE| (MOISTURE, CONDITION, COLORETC) | %M |LL| Pl| CLASS |
0.c-2.0 ot Si¥t, Sardy, Very Fine, Brown, Gravel, Cobbles
! * ™ Moist
2.0-85 . kel ad Sand, Very Fine to Fine, Silty, Brown, Gravel,
el 25 |Cobbles, Damp :
L Water
ey drt _5_.9_
sedde_ oty Z:.‘S.
8.5 T
L0 [Set2"Well @ 8.5
5 of Screen, §' of Riser
Top of Sand 2.5
Top cf Bantonite 1.5
154
200
| ~ 1]
SIZE & TYPE OF BORING: 4 1/4" 1D HOLLOW STEMMED AUGER LOGGED BY: KMM

M54 27003 \River Terrace VCM\RIver Terrace Work PlaniWork Plan Amendn




Instal lation Diagram
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Sheet: 3 0OFS

Precision Engineering. inc.

File#:  05-038

Bore Point: River Terrace P.0.Box 422 Site: Blocomfield
Water Elevation: 5.3 tas Cruces, NM 88004 Giant Reifining
Boring No.:.  TP-11 505.523-7674 ‘Elevation: EXISTING
Date: 4/5/2005
Log of Test Borings
"BLOW MATERIAL CHARACTERISTICS
LAB #| DEPTH | COUNT | PLOT) SCALE| (MOISTURE, CONDITION, COLOR.ETC.) | %M |LL| Pi| CLASS.
0.0-2.0 it Clay, Brown, Moist, Gravel, Cobbles .
HHIn
W
2.0-3.5 sk ks 8and, Clayey, Brown, Moist, Gravel, Cobbles
b’/ 2.5
e '
3.5-5.0 ke Sand, Silty, Brown, Damp, Gravel, Cobbles
t:*:m 5'—0
5.0-9.8 T Sand, Fine to Coarse,.Tan, Damp, Wet
5.3 s {Water
Atk L‘-E-
8.5 o
100
Set2" Well @ 8.5 .
§' of Screen, &' of Riser
_{Top.of Sand 3.5’
Top of Bentonite 1.4’
15.0
SIZE & TYPE OF BORING: 4 1/4* 1D HOLLOW STEMMED AUGER LOGGED BY: KMM

MAS127003\River Terrace VCM\RIver Terrace Werk FlaniWork Plan Amendn

et



Installation Diagram
NOo. . TP 12

Monit Foring Well

505-523-7674

FErevartion
Reference ""‘\\

f /T\/’\ / .’;‘ Fii /ik\
i i
mecro'e:_.-_.(.);_0__-_{1'. ; i }
! I

i
— |
!1;
. ]
Crout: .._0:0 ___++. f v
A
Al § Top of Bentoniic W i g
7 e T S I i { :
- . . s I 1 - O g b i i : ;

Bantonite Pilugr iS22 f : i
] Y . Top ©f Sonc Pack W f Coh
l':-‘\ ; B G - 2 ' ‘ : ’
! Tup of Sereen W j

- i -‘,' ~
}_. [RY ‘

———

Sanc FGok = = ;

= i

. m - — |
BB e ] L B3:0____fr. ! = P
jong oo
H i 1= ! 3
; 1 = N
Y = | Buttom of Sercen 12.0' Bl
Piazometer Tip 12.0° VN
H
\'d gottam of Boring 12.0' W

5,4
8ur ing Oicna?er:___fi_:a____
PR .
Sand -;~ng_,,._l_!:‘__éj__;g_'__’_’_cq Bollarces, TypesSize:. o .. '.}i.A: .....................................
' China
danbonita AR e
; . - . AL = AV RN P ]
CTAr TG NA Riser fysasSice: £, HYO S0, 40
(VN
e SITE MG

LoCking Fxponaeols Lasiag 2 ug?___ B2

\4
ZurTem Cap .Jsea?--___.i..‘?.s ......
s projsur Name: B 00MItela Refinery L :
________________________________________________ [T N 4 S - ——
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Sheet:

40FS5

Precision Engirieering= inc.

File#:  05-038

Bore Point: RiverTserrace P.O.Box 422 Site: Bloomfleld
Water Elevation: 7.5' Las Cruces, NM 88004 Giant Refining
Boring No.: TP-12 §05-523-7674 Elevation: EXISTING
Date: 4/5/2005
Log of Test Borings
BLOW MATERIAL CHARACTERISTICS
LAB#| DEPTH | COUNT | PLOT) SCALE| (MOISTURE, CONDITION, COLORETC.) | %M | LL| Pl| CLASS-
0.0-3.0 et Sand, Very Fine to Fine, Slightly Sitty, Brown,
e Gravel, Cobbles, Moist
| 25
3.0-4.5 =i Clay, Sandy, Very Fing, Brown, Some GraveV
Vli} Cabbles, Molst
il
4.5-8.0 /i Sand, Very Fine to Fine, Clayey, Brown,
. ke 580 [Moist, Some Gravel
e
b (i
e e
i i
) 75
e Water
9.0-13.0 e Sand, Fine to Coarse, Tan, Water Baaring
‘ﬁmﬁ-ﬁ#
YRR i
13.0 0
Set2" Well @ 12.0'
150 |5 of Scraen, 8 of Riser
. Top of Sand 5'2°
’i Top of Bentonite 42
|
]
SIZE & TYPE OF BORING: 4 1/4" 1D BOLLOW STEMMED AUGER LOGGED BY. KMM__|

MAS127002\River Terrace VEMRIver Terrace Work Plan\Work Plan Amendn

R



Instal lation Diagram
Well NO. 'VP 3

Moni toring

655-522-7674

-

E
Re

evaTion
ference N
\

Concrefe: . .__9_'9_...__._f'f .

Cr‘bu‘r: __._.9.‘_0__.._-.: F.
t

ey

_& lop ©f Santonity 4
A T B et T et ;
1.0 (] ; .
Bentonits .’—"iug:__.__,_:_.._,,_-F*,. : Yy
\ T of Scna Pack Vi o
- f'\ 7 o
l\ 2 . 5 H ! ; .
' . Top ot Scresn N C
: N oy — s
= 4.5 o
= HE ‘
i H
iz Py
N 3 o~ . — [ !
sana Peek: Screen: = L i
2.0 . 10 . iy P
172-90 st 300 ¥+, = il
= o
aany P
= P
= om ot & SO A
N = Bottom of screen 14.5 VR
P
N N N ‘ Al
‘__J Piezcmeter TiD 14.% VA
! Bottem of Bor ing 14.4"' y

Bering Yiametari ol [l S

NA e -

- Cilica '
10-20 Sitica Boltords. Type/5iz8i ...

nand TYE6T cnees e e
kPR o PR S ) ~ a4t 3
Sunronitar o Cnips Soresr Typesiize: oo f:)_v_e—__:j_:(:\_'___i(_{'v__ 0.0107 3iatted
36 S e e e Mol ATl
- -~
N ) ) S . -~
A River Tysa/Size: £ .7 }”.(:..,_f:’i’.‘r.'.'_-f{..’;l_
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~ e
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Sheet:

5OF5

Precision Engineering. Inc.

File #: 05-038
Sita: Bloomfield

Bore Point: River Terrace P.O.Box 422
Water Elevation: 6.0' Las Cruces, NM 83004 Giant Refining
Boring No.:  TP-13 505-523-7674 Elevation: EXISTING
Date: 4/5/2008
Log of Test Borings
BLOW MATERIAL CHARACTERISTICS
LAB #| DEPTH | COUNT | PLOT] SCALE] (MOISTURE, CONDITION, COLORETC) | %M [LL| Pl| CLASS. 1
0.0-1.5 Fovoaa® Siit, Sandy, Very Fine te Fine, Brown, Moist,
* e Gravel, Cotbles
1.5-8.5 g Sand, Very Fine, Clayey, Brown, Maist,
b/ i Gravel, Cobbles
weafpeer | 28
ek [
e
e s
ihl,&t*
el 8.0
b/ ¥ '
ooy
6.0 s Water Lavel 8.0°
e jpre
el 78
i/ d ‘
8.5-14.0 A Clav, Gray/Biack, Moist, No Hydrocarbon
ki Cdor
i
HI 0.0
i
i
it
i
Hi
T
i
i/l
14.0 TD
159
Set2" Well @ 14.5'
10 of Screen, &' of Riser
Top of Sand 2.5
Top of Bentonits 1.5
_2_11&
LOGZED BY: KMM

SiZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER

MAS127002\River Terrace VCOM\RIver Terrace Work Plam\Work Plan Amendn



Monitoring Wel

NO. 48

Installation Diagram

MW

K05 -523-7672
. ~
~——Casing Ccp
. e LN, Vo T g s N "
Flevation ’fﬁ!;,f»~Pro;ec+av; Ccsing Cover
- | ~ 4 . ; )
Reterence —\ ; ~Jg/f—bomcrere Fad
4 — r- S
i . { L .‘?\
dottom of 4 ]\ I
Concrete: .30 ___++. Protective Cover \1 O' J
- !
/ Bortom of Concrets ., A R
— i | i
) ! :
- -l |1
Crout: e = ft+. e P
N, ’ .
\ Tap cf Bentcnite 0 P!
A ™ L
b
Fonilonite Plug: 20 ___*T. ; i o
W | Top cf Suny Pock \ I i
1?‘ —’1 < ]
i ' Top of Scrasn A R
i iy — s .-
i = b
i juny -
[ = P
< ~A =5 < i resn: = [
Sand Pack: ‘ scree = Grounc Weter £ievatian b
= b
= 0 {{x
SRS P e U PO N S & = .
. Somd P
| = SR
1= fo
= b
\ = Bortem ot Screen ! } i
! ] fiezocmeter Tip W :
Ay f Bortom of Roring \
S,
Buring Dicmetor: __.1.?-.,5-.
D _.n 5 M N - < “ ”
Lang y,pe:ﬁ,_‘.f_ﬁ_'.!_-_‘?“ Boilarus. Tyue/:‘.ize:_:’:g.'.'._‘--i_h
Gt " ~ e "
Pan‘rorti1e:_d/.5___.('."_).'.ei- Sereen TVDE’“Z":-'—---‘?-V—QN'S-YO' 40. C.020 Lt Ted
Riser Typossize _‘5_:',,_,5_\’\_-" >Ch. 20
Soo gy §gs ) Yae
Woow oo DEITAIDLE Locking Expondesle Sesing Plugr o J 8%
v
ST N S Aottom LaL used? o)~ ?: :3 ______
Gien+ Refining Co.
. AET O SILTVEYES



[r—————

Sheet: 1 of 1

Preciglon Engineering. fne,

File #: 03-122
Site: Bloomfieid

Bere Point: See plan P.O. Box 422
Water Elevation: 7.70 Las Cruces, NM 88004 Giant Refining
Boring No.: MW-43 £05-523-7874 Elevation: Not Surveyed
Date: 10/28/2004
Log of Test Borings
BLOW MATERIAL CHARACTERISTICS
AR #]| DEPTH | COUNT | PLOT| SCALE! (MOISTURE, CONDITION, COLOR.ETC.) | %M I LL| F1| CLASS,
o1 el Silt, sand, very fine to fine, brown, damp, a faw
A0t cobbles
1-15.0 p S Sand, silty, very fine to fine, brown, damp,
o Tl gravsily
2.0 *to-**f 2.8 |Black with hydrocarben oder
’-',Op’-'
t_to_ﬂ_ﬁ
t_*o_’_l'
i medium to coarse sand

ot 109
monn
monn

motm

e et
motm
mom

>

waier bearing

some gravel

{8
3
<

T.D. 158.0

Boitom of weli 15"

Placed 4" PVC, 10" factory slotted .020" screen
Sanded with 8-12 Silica Sand io 3' bgs
Bentonits Plug to 1' bgs

SIZE & TYPE OF BORING: 4 14" 1D HOLLOW STEMMED-AUGER

TOGGED BY- K

C:\billProjects\2004thammiond ditch correspondence\ditchiogsasof? 1105Vt

e et st s



Instal lation Diagram
MW-49

Moni+toring Wel! No.

505-523-7674 ]
~——Casing Cap
= . . N -
Elevation &,‘ L.——Protective Cazinyg Cove
Relerence —_ | é//~Concrefe Padi
e — ._':_.\!
r ! ?\ 7‘?\ MR
) 0 i Bottom of o : | Ii
COF:CI"G'*'E%",_...Q—' _____ £. $ Protective Cover VA O_ ;
. | Bottom of Concrete ]
, o !
. Ol i
15 - 4+ . .
Crout? e T M=) ]
- . < ’
\Y Top af Bentanite \l
7 — ,
Bentonite Plug: —_-2-0 ___Ft. [
\ Top ©f Sand Pack y ol
7 S TES
Tep oF Scireen W Iv' D
= A
: = P
i L= Pl
S30C Fook: ] = ¢rouna Woter Elevotion P
P B N
_____ 2.0 = | ':‘; R
=i Pl
= |
‘.:: Bottom of Scraen |
) b
i Piezomater Tip \/ ,
Bottom of Bor ing Va

g u
Boring Diametar: --.1.?../9__
- C T "
LYana 'Iype:?.-]-g-_;’_’.l_'_‘:c Bollards. :yne.'s;ze:_s_t?f"_l_'__}.__
X4t e - " C b 2 L SRR 4
" Chips e nasciae. 4 PVC Sch. 40, 0.02C" Sic*ac
Senicnile: _-_‘:___.."_,_.,E___ Sereen TypesSize: ... L. T 7L
4 P Y .
———————————— R ogase f\)gg/ﬁi;e;4 LJ\/LJ 5'\:‘1- 4(}
N R e ol R S PRI VT, O
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Sheet: 1 0of 1 Precision Engineering. Inc. File # 03-122

Bore Point: See plan P.O. Box 422 Site: Bloomfield
Water Elevation: 8.00 Las Cruces, NM 88004 Giant Refining
Boring No.: Mw48 506-523-7674 Elevation: Not Surveyed
Date: 10/28/2C04
Log of Test Borings
BLOW MATERIAL CHARACIERISTICS
LAB#| DEFTH | COUNT | PLOT|{ SCALE | (MOISTURE, CONDITION, COLORETC.) | %M | LL] Pi| CLASS.
0-3 k- Cobbies, sand, very fine to fing, gravel, brown, . .
*or-"- damp, cobbies
tDt.i_o aﬁ
to'.t _o
3-18.0 e Sl 8ang, silty, very fine to fine, brown, moist,
i_to_t.t.
Wrdrinbdrdrirdt é&
Evhheaw
vetririnke fine to medium sand
ikt lack with hydrocarbon odcr, wat
OO scme cobblas
ﬂoﬂot E'
HO"OQ
‘Saisinnnd walsr bsaring
sk trtrinkdry
SR ARIAAT
kWi
Ittt
. medium fo coarse sand, grey
wwiiak} 450 |- .
T.D. 158.0
Botiom of well 14'
Placed 4" PVC, 10 faciory sictted .020" screen
Sandsd with 8-12 Silica Sand to 2' bgs
Bentonits Plug to gs
J |
SIZE & TYPE QF BORING: 4 1/4" ID HOLLOW STEMMED AUGER LOGGED BY: KM

C:\bilProjectsi2004\hammond ditch corrgspondence\ditchiogsasoft 1105\

AT v T n e e eee s

—————— .



N LCO%M Elﬂﬁ i Boring Log and Construction for Dewatering Well DW-1
IRNI ey :
. (NDUST RIES, INC. (Page 10of 1)
Giant Refining Company Start Cate : Aug. 16, 2005 Crill Rig : Hollow Stem Auger
Bloomfield Refinery Finish Date : Aug. 16, 2005 Driller, Helpers : Kelly, Kimo
Well Instaitation - Location : Bloomfield Refinery Sampling Mathod : Spit-Spoon
Bloomfield, New Mexico Logged By : Brian Spemazza Northing :NA
Project No. 5127-003 - Driliing Subcontracter : Envirotech Easting INA
Size Distribution © ‘Z"’ Well Name: DW-1
Depth o of Soils 22 Borehole Diameter: 12 inch
in @ £ Lithologic Description of Soil ) §
Fest | @ 4] x| % |%x[5]8 & Tioht Well
3 1] Gravel| Sand | Fines | B | & -2\{?135:3{: k‘&g tWell Cap
0 NOTE: Lihologic Description from Boring #2. Clean Backil
1
Bentonite
2~ Poorly Gradéd Sandy Sll_.f, brown, fine sand,
non-plastic fines, trace of fine gravel,
moist/damp.. T 30 | 70 i 12
ML A HNE
3+ . ] +4—6"PVC Casing Sch. 40
4= 11
= ';_—-Approx. Depth to Water
i faRege
5 Top of Screen
5 ftbgs
6 Black stalning starts.
. | 4 3
7-1 Poorly Graded SILTY SAND, gray/black, fine T 79 ] 0 1 4 12
sand, non-plastic fines, trace of fine gravel. 1 :

8-12 Silica Sand

11—
20} 75 1 8 —&" PVC Screen
0.04-slot

o

Clayey SILT, gray, low plasticity fines, fine to
coarse sand, fine gravel.

12— .

ML

13

06 WPhoenix\Projects\S127003\River Terrace VCM\Schematics\Boring Logs\DW-1bos
-h
o
{

Bottom of Screen
14 ft bas

V..

14




02-20-2006 WPhoenix\Projects\5127003\River Tercaca VCM\Schematics\Boring Logs\OW-2.bor

EM

GIHNT

Boring Log and Construction for Dewatering Well DW-2

(Page 10f 1)

. INDUST RIES, INC.
Giant Réﬁning Company Start Cate : Aug. 18, 2005 Drill Rig : Hollow Stem Auger
Bloomfieid Reﬁpery Finish Date - Aug. 18, 2005 Criler, Helpers : Kelly, Kimo
Well Installation ) Location : Bloomiield Refinery Sampling Method : Split-Spoon
Bloomfieid, New Mexico . Logged By : Brian Sperrazza Northing :NA
Project No. §127-003 Drilling Subceniracter ; Envirotech Eastirg I NA
Size Distribution | & “;: Well Name: DW-2
Depth o of Soils 2 ¢ Borehole Diameter: 12 inch
in @0 = Lithologic Description of Soil g1
Feet | @ o 1l x 1 * 18 § 4" Water Tight Well Cap
D (O] Gravel| Sand | Fines | © & 1-t stickup
0
Clean Backiiil
1
Bentonite
ML SILT, brown, non-plastic fines, fine sand, fine 5 23 60 2 10
3 gravel. 2
+5—4" PVC Casing Sch. 40
Ciay 2" thick. i
4 “—Top of Scree
4 ftbgs
5 B
“3—Apprex. Depth fo Water
4 583ftbgs
6 —
1
7 SM Poorly Graced SILTY SAND, black, med. sand, 5 76 | 25 2 12
- non-plastlc fines. 5
8- -—g‘ut%rspack s
12 Silica Sand
Clay 3" thick. "
g
10—
11— SP-SM PCORLY GRADED SAND WITH SILT, coarse 16 | 75 | 15
sand, fine grave!, non-plastic fines. 4" BVC Screen
0.04-slct -
12~
13 SERE
10 E .
14— . WELL GRADED Gravelly SAND, bizck, fine o s | 0] s {17 ] 24 = BC“Q-T- of Screen
) 1 med. gravel, fine to coarse sand, non-plastic 23 14 fidgs
Sw | fines.
15—
18




P

msTGIIGT om Diagram

Monitoring Well No. _CW 0+60

S505523-7674
Elevar non
Reterence _\ /Q*reel Voul"- ~ Flush Mount
. m— L i\ \
0.0 Concrete
Concrete: ___>_ ___ Ft. i ' — Sand
\
Grout:___.0:0 ___+ft
Tep oF Bentonite
N ' " 1.5
Bentonite Plug.___J_'.O____*F‘r.
\ Top ¢f Sand Peock -
\ 5.5 r
’ Top of Screen
/! __"—'-' 4 . O ;
send Pack: Screen: — o
7= - Top of Nacimisnto
AT ___10.0 £+, =
= ___.12:0 Fe
E Botfom of Screen 14. OI -
L] Piezometer Tip 14.0'
Bottom of Boring 14,0
7”
Boring Di cme*er.__-_1_§ _____
et
Sand Type:__}_c'___.d_g.:)_'_l_'_ga Bollards. Type/Sizs:______ N A __________________________________ _
” " ; " 4
Berioni ,e._fis____c_rll_?_s__ Screen Typessizes ©___FYC SCN. 40. 0.407 Slotted
~ U 3
comortsGrout:.  NA Riser Typessize:&_ PVC Sch. 40
[
worer:_ POIADIE Locking Expandable Casing Plug?.. .S ___ Site Northing! . 5= __
gottom Cop Used?___-_y_@_s ______ Site fosf.ng.,_-la:ci.__
o er s oo e
Bloomfield Refinery flevarion: . 1B .




i =05523-7674

ElevaT

) Re%erence-—«\\\ ///SfeeIVOuH

Instal lation Diagram

Monitoring Well

on

No. _CW 1450

- Flush MounT

| Y
0.0 ' M/ | r—Concrete ‘
. . ol i P—
concretel "o . ! Sand
/i
: 4 Grout:.__0:0 ___f+
‘i \ Top of Bantonite
S N N
4 1.0 b 1.0
Bertonite Plug: e .
. / Top of Scnc Pack
? 2.0
! o L Top of Screer.': \/
. = 3.0°
i =
L - =
Y a M reen:t = -~ . .o :
song Pack: Screen = Top of Nacimiento
IR SRRSO o = 11.0 £t
TVl e o — - — e
= ’
- Botrem of Screen ,'1 3.0 \
. L] piezometer Tip 13-0’
} gottom of Boring 13.0’
P ”
Boring Diqm#er:_-__1_§ .....
i sand Type.}_q'_'_z,g_g_'_l__‘_gc Bollards: Type/5ize! oonu NA
: 30 cni . B" PVC Sch. 40. 0.40" Silofted
% Eemonﬁez__jf___?f_‘_‘_?_s__ Sereen Type/Size: mo LT Zom e S
LA i cor Tysessize: 6. PYC Sch. 40
; cer,—gn?/crcuf:_-_.‘hﬁf‘ ____________________ Riser Typ8/Sizei s bz -=-t- e
| -
i oo -
’ werer:. LOTGRIE Locking Expencaple Casing Plug? S5 Site Northingt B2 .
Vv
‘ Bottom Cap Lsed?-_____’.gls ______ Sits Eos—mg._--l@_s___
,q oy - ol R S
.. 05~-038 Project Nnrrs;__._j’.‘_‘O_C_}m‘fl-':.’.q_::."?_f.‘.rjgr;\’: ________________ Eigvst On.____T_E_j_S____



InsTal lation Diagram

Monitoring Well No. _CW 3+85

Flevation

Reference \ /s~ree1 Vaul+ - Flush Mount

0 O- \ = | —Concrete / pad
Concrete: ___ > - ___ ft. — Sand
Grout:___9:0 ___+t
. Top of Bentcnite
vt ‘/‘
1.0 0.9
Bentonite Plugl oo Tt.
\ ‘ Top of Sand Pack /
/ . : 1.9'
_ L] Top of Screen /
A = 3.5
Gek Screen: = - B ..
sond P — Top of Nagcimiento
38 e _..10:0 £+ = 1.0 g
y — Bottom of Screen 1.3.5'
’
_J Piezometer Tip 13.5
Bottom of Boring 13.58'
17
Boring Dicme'fer:_-_"_? _____
Song Type:_%9:@9_§.'_1_'_90 Bocllards, TypesSize:._.__. NA
k4 . I A I -
Sentonite: _‘1&3_“__'9'?_'_2?“ Screen Typa/Size: _6____E)_‘_g_-§£b_'__i_o_’_-_ql_4.9_--_s_.'_gli§_d.___
" .
cementrorout:  NA Riser Type/Size: ..6____8.\/_(_:_._593_---.4.9-
cher:___E)_Q_T:._ql.?_l.g.-_ Locking Exponcadie Cesing Plug?___r_e_is ..... Site Nor‘.h.’ng:"ﬂj_‘g’_s.-_
Eottom Cao Usec?_.._____Y_e__s ______ Site Eosﬁng:_-_:‘ﬁ_s_.._
B e e
project 2: 057038 projecy nome:___BlOOMEield Refinery . Eievation: _JBS ___



Instalilation Diagram

Monitoring Well No. _CW 5+50

: 5-523-7674
| Elevation
Reference x /S#eel Vault = Flush Mount
: - Y ; _
0.0 Concrete VA A
. . . I I
Concrete: . __>:>____ ft. Sand
et
Grout:___0-0 ___++.
H \ Top of Bentonite
= o1
; 1.0 0.8
Bentonite Plugt oo f.
i Top of Sand Pack
;3 A _ 2.1°
' Tep of Scresn \
— 3.0
Py P < . — _ - . . . N
Sand Pacok: >Creen: = Top of Nocimiento
1 Oa 7 o 9 . O g E
————————— T —me RIS — 10.0
= o ___ F+.
E Baitom of Screen 1.2.5 ! R
L] Piezometer Tip 12.5' \
, Bottom of Boring 12.57
y"
: Boring Dicrre?er.___"_; _____
1
; send Type.:i'_o___g_Q_§_i__l__;_90 Bellards. TypesSizera . N ;A_ __________________________________
’ " f} A 2 -'— pa
Benionite: 354" Chips Sereen Type/Si"=-E---‘..Y.Q.-?.q{j_'_A_’.Q_'__._Ql_{9.__.5_19_’_1?_(1___
[T S o) @ T = A U
" S
, I A Cesr Tymescize: D PNVC Sch. 40
‘ Cement/Grout: . I\_' e Riser TypersSize: . _ Y .=l o _ X,
H —ac
worer: DOTGDIS Locking Expondable Casing Plugi . ES Site Northimg:._ 22
. —nc
Bottom Cap Used?_..._ €S _____ Site Eestingi__ B2 __
N . e e e e e
= 05-038 Froject mma:--A5_'_9.?97_’5_’.@_‘_C_-ﬁ?f.ffl:“f_)’ __________________ Zlevation ___T_g_s___--

ARy e



Instal lation Diagram

Moni+toring Well No. _CW 6+70

205-523-7674
ElevaTtion
Reterence x /s+eel Veult - Flush Mount
\ = y
0.0 — —Corcrete )
Concrete: ___ .. tt. — Sand
[ ——1
/
Grout:___0:0 __++
Top of Bentonite
T "1 r—
1.0 1.5
Bentonite Plug: _________ ++.
. Tcp of Sand Pack
/ . 2.5
’ _ L] Tep of Screen
= 4.0’
~anc¢ Pack: . Screen: po _ _
: = fop of Nacimiento
o230 Ft ___8:0 ___¢t. = 9.0
= . _____" o Ft.
VvV = Bottom of Screen 12.0' /
j Piezometer Tip 12.0°
Bottom of Boring 12.0°
"
) Boring Diornefe’r:_-:l_-:,) _____
Sand Type.:_"_(.)_:_z_q_g.l_l_l_go Bollarcs, Type/Size: .. . NA
aemonwe:-?':9;”___(:_@.'-9_5__ Screen Typelsrze:_e_:l__f_:’.\{g__ic_b_'_ 40. _C. 407_S lorted .
"
cemensGrout:  NA Riser Typessize: 6. PVC Sch. 40
wafer:__E_Qf_QQ_'ﬁ___ Locking Expancoble Ccsing P:u(,,*’.'.__..Y._e_’:S _____ Site NOF'.‘hing:___I@.‘.S_.._
Scttom Caop Used?_-___.Y_’;if‘ ______ Site Ecs?ing:_--j_@.s.;_
FACF e e e
sroject #: 027038 project neme:.  BlOOMTield Refinery Elevetion: .. Do



Installation Diagram

Monitoring Well No. CW 8+10

; Elevation
~ R .
Reference ‘\ /S-.‘eel Vaul+ - Flush Moun<
- \ = | FConcrete A
Concreter __ -2 ___ ft. — Sand
\
L
Grout:___0-0 ___f+,
Tep of Bentenite
/ [m——— L 4 i
Bentonite Plug:____f_'_o____nc-r.
Top of Sond Paock \/
A\ . 2.4’
L Top of Screen \|
\ — 4 OI
| - =
ok s : — - - .
Sand Pack: Screen = Top oFf Nacimiento
5.6 . 8.0 . -
__________ T B L — _______9__'_?)________FT.
N E Botfom of Screen 12.0' v
i Piezometer Tip 12.0' \
\ A Bottom of Boring 12.0°
"
Boring Dicmefer:___1_§ _____
_opnc i )
song Tupe: 10720511 1Ca Bollards. Type/Size:.___. NA e
e 3’8” Chips Sereen Type/Siza;_.6__I‘I._e_v_g__“f’__;:"_'..-ig_'___O_l_A'_Q_” Slotted
Semtonitei_ S Ll T L R e e e e e e e e e S e
, . 176:6" PVC Scri. 40
Cemen‘f/crcu'?:____r\if‘,_'_____' ______________ Riser Type/31z8i e ozns Tl ez
Boterio E_Q:__QQ_I_Q_- Lecking Expandable Casing Plug?__-_Y_eig’ _____ Site Nor'i'hing:_-_l@_s_--
Yes 188
Bottom Cop Used?__.._ .t SO Site fastingio_. E> __
O ) e ————
05-03¢ Project Ncme.,__S_:.?_erfl,e‘_[_g_ﬁ_e.fJ.T_p_Cy ___________________ Slevetion ___T_‘-::‘::)_M_



IDS+Q+%G+iom D?Ggrom

Monitoring Wel! No. _CW 8+10
- 506-23~7674
!
; Elevation |
Reference —\ /S'feel Vaul+ - Flush Moun+
—Concrete i\
Concrete:...90:0 ___++. — Sand
" crout:___0:0 ___f+t
, y Top of Bentonite
] i . 4’
Bentonite Plug:___J_'_o___..-F-r.
} Top of Sand Pack
l 3 . - 2.4"
. ] Top of Screen
= 4.0’
g . l =
Sand Pack: Screen: = - Top of Nacimiento
..__.9_'_6__.--ff ___8:0 __ ¢ — 9.5 Ft
v = Bottom of Screen 12.0'
' _J Piezometer Tip 12.0' y
' Bottom of Boring  12.0’
Boring Dicme?er:-...".?.-:,__
Sand Type:_J:Q_-_gpé_f__l__i_C_?O Bol lards. TypesSize: ._... NA . P
Ben?onifa:_?:s_”__g_rl;_e_s__ : Screen Type/Size:_G_” PVC Sch. 40’. O'AO” S IOTI?_G____
Cement/Grout: NA . _ Riser Type/Size:._e..f_.E_\/;Q._-S'.c..U:_-ﬂ_Q-
Wc-rer:-,E_Qi—_Ql.?.L?_-_ Locking Expandabie Casing Plug?---_Y.g.‘s ..... Site Norfhing:__.‘lg_s_-_
Bottom Cap Usec?-_-__.\.(.e.:c’ ...... Site Eosting: _____ @ A
s 1= o
- 05-038 Proiect Name:-_..':q‘_L_C;mej.‘?.;..q_ﬁ_e.fjj??:’::/: _________________ Eievetion '__T{;ij)____



Ims%oliofiom Diagram

Monitoring Well No. _CW 8+45

5055237674
Elevation
Reference —\ /S‘reel Vault - Flush Mount
0 = Concrete /
concrete:___9:0 ___+f+. | — cand
/ [ ——
\
Grout:__._0:0 ___+f+
1/ Top of Bantonite
0 — 0.8~
Bentonite Plug:_____ e ft.
. Top of Sand Pack
A ) 1.8°
. ) | Top of Screen
N = 3.3
Sand Pack: Screen: = Top of Nacimiento
11-5 __+ 10.0___£t. =
"""""""" = __,__f_f____ﬁ.
= ,
Vi — Bottom of. Screen 13.3
__J Piezometer Tip 13.3°
Bottom of Boring 13,3’ y
Boring Dicnle+er:__.1.§;____
Sand Type:.:.]'_g_—.z_gé_i.l_i_ga Boltlards. TypesSize:_ .- N _A. __________________________________
Senfcn':"re:-f:s.,i-p_tli.g_s._ Screan Type/Sizs:_6_-__5’_\/.9__2(2@.'_-.19.'_ 0. 4.(.). Sl CT-‘L?E-__
Cem&m/(’.rcm:____f\jé ____________________ Riser Type/Size:..6.-__85/_@_.59?:_-_4.@.
wo#er._..E_Qj.O.P_l_g___ Locking Expondoble Casing Plug?--.._Y_Q_s ..... Sitve NorThInc:___I@.S__-
Bottom Cap Used?_____:‘(§§ ...... Site Ecs-ring:___la_s___
T e - ——
35-C38 Prgojsct Nome ,__:5.)_Q_Qm_fj_@.@,ﬁ?.ﬁﬁ?f_V, _________________ £ e«o*,on.__:i::‘:_ci___



[

NnstTalltation Diagram

Monitoring Well No. _CW 11+15
S05523-7674
Elevation
Reterence /Sfeel Vault - Flush Moun+
"' \
o N Concrete N /
Concrete:___0:0 ___ ft. — Sand
)4 -
Grout:___.0:0 __f+t.
] i Top of Bentonite
) J; " 0.5
Bentonite Plug:___1-90 ___f+.
} / Top of Sand Pack
b / 1.5’
'-j Top of Scrgen
N = 2.5
' Pack: Screen: =
;Sand P = Top of Nacimiento
' 11.0 10.0 =
———— - —— - — 'FT L e ey —— .FT . : 9 . O
= e, Ft.
vV - Bottom of Scréen 12.57
] " Piezometer Tip 12.57 J ‘
Bottom of Boring 12.5' Vi
Boring Dlomefer:___1_§.-.”._
Sand Type:}_(_):_z.g-§_;.l.j_9 Bollorogs. Type/Sizes..____ N A __________________________________
Een-foni-re:-f:@.”.-_c.r.’_i_g_s._ Screen Type/SiZet.e.:l_f_YC sch- .4“0_," Q.40 Il_é.'.?fi?ﬂ--_
cementrsarout: _ NA Riser Type/Size: 5.1’-_8.\/_(_:___§.C.U:._f’_Q.
wmer:-;E.Qf.QP_L_-__ Lock'ing Expandable Casing Pqu?---l%.s _____ Site Nor'rmng:_-__T_g.S_--
Bot+om Cep Used?..__. 15 _____ Site Easting: .. B9 __
CEner? o e
G5-G2 Project Name:.. BiQOMTield Refinery Sievatiom: .. LOS



Installation Diagram

Monitoring Well No. _CW 14+10

S50-523-7674
Elevation
Reference -\ /Sfeel Vault - Fiush Mount
\
' = Concrete / AN
concrete:_._0:0 ___+t. — sand
/ pree——t
Grout:___0:0 ___f+.
l/ Top of Bentonite
[~ —] e T
) 1.0 1.0
Bentonite Plugs o2 f+.
Top of Sond Pack )
\ . 2.0’ '
- Top of Screen
N = 3.5’
Sand Pack: . Sereen: '5' Top of Nacimiento
1.5 __er. | __10:0_ s+, =
"""""""" = A = 2
: i/__ :_‘_’- Bottom of Screen 13.5'
__] Piezometer Tip 13.5° "
-
Bottom of Boring 13.5
Boring Diome*rer:__l;__-__
Sand Type:;_Q:.z_Q_§.i_'_.;.go Soltords. Type/Size!acan.. N A __________________________________
’ ’ " 1 "
Een-’-cnife:_?:a__:_gt\_‘_g_s_- Screen Type/s‘ze:‘_s____e_vc SCh' 407 O- 40 S , Ql -t.ed .
ser TvoesSize:D . Sch. 4
Cenen-r/Grouf:-_-.N._A ____________________ Riser Type/Size: 8 ___ PVC_Sch. 4 0.
water: L. j’_QD_L@___ Locking Expandable Casing Plug?--__Y_g.S _____ Site North?ng:_--_’-@_s.-_
Bettom Cap Used?-_--_y_gzs ______ Site Ecsﬁnfa‘:---j-@-s—--
GHREL ! e e ————
05-038 Proiect weme:._ BlOOMTield Refinery . frevetion:.. 139 .



. 5 05523~75874

Elevation

Referemce-——\g\

Instal lation Diagram

‘Monitoring Well No. _CW 16+60

Steel! Vault - Flush Mount

S

{ .
0.0 Concrete /
Concreter __ > Y ___ ft. — Sand
/ e ——
! Grout:___0:0 ___++.
* Top of 'Ben-ronirfe
\ 1 L 5 !
Bentonite Plug: ___.J_'_O____f-r.
Top of Sand Pack i
) 2.5
- - Top of Screen /
- 3.5
, K 2 Screen: = ..
>and Pac = Top of Nacimiento
11..0 10.0 —
__________ ft. -—-10:0___ft = 10.0
= | Ft.
vV o~ Bottom of Screen 13.57
. o Plezometer Tip 13.5°
\ Bottom of Boring  13:9° f
n
, Boring Diomeferé--.l? .....
Sand rype:_%9:?9_§_"_l_f.9° Bollards., Type/SiZ6!can.. NA
1, . . 17
Benfcnife:-is_:-_c_b.l.ei- Screen Type/SIze:_G._-_.P.Y_C_-ic.:D.' 40._0.40 ”..__S lO‘f‘T:?_C_]___
Cemens/Gr cuﬂ____lﬁ_A ____________________ Riser Type/Si ze:6” PVC Sch. 40
wmer:_f_Qf_QQ_'_?_-_ Locking Expondable Casing Ptug?____Yf..s ..... Site Norfhing:-_-la;s.__
Bottom Cap USed?__--_:{_?.s ______ Site EGS‘-‘fﬂG‘-—-J—-B-S-—-
OHRer? o e ’
Bioomfield Refinery Eievorion: _ 1595



Instal lation Diagram
Monitoring Well No. _CW 19+50

H0+-523-T674
Elevation _
Reference -x / Stee! Vault - Flush Mount
0.0 Concrete rA
Concrete: - ___ ft. — Sand
/ et
\
Grout:_._9:0 ___++
Top of Bentonite
—— e ] 7
1.0 \ 0.0
Bentonite Plugs____'"~ ___ f+.
4 Top of Sand Pack
N 2.0°
’ r || Top of Screen
- 3.0
ack Screen: = L.
sand Pac : = Top of Nacimiento
10.0 8.0 =
__________ f+. —— Y _FH - 8.0
= | D __ Ft.
M__ .:.. Bottom of Screen 11.0 ! i
. ] Piezometer Tip 11.0° A
f
[ Bottom of Boring 11.0
n
Boring Dicmefer:--j.? _____
Sand Type:}_Q:_Z_Q_§_i_l_.i_go. Boliards. Type/Sizet.amen- l_\_J _A_ __________________________________
; " . 7]
Bentoni 1e:_fi£’_’___c_r3.l_9§._ Screen Type/Size: _6__..-E)_Y9.-?.9@.‘.-.%9_'_;..Q:.‘EQ._.._S.’._(_QT_’_S _____
comenssarouts  NA Riser Typessize: & FPVC Sch. 40
. Potable ing € ; , Yes . .. 1B8S
woters T X2IMP < | Locking Expandable Casing Plug? .. - ZSCo_ .- Site Northing:memem-=>t -
Bottom Cap ysed?.____'E€S ____ Site Ec;sﬁng:____T_B.S___
Other:! o e o
croject #: 057038, projecr nemes . Bloomfield Refinery Zievorioni . 189 ___



ims al lati on Diagram

Monitoring Well No. _CW 22+00
! 505523~-7674
i
: Elevction
Re erence Steel Vaoult - F lush Mount
, L F'—' Concrete
Concrete:___9:0 ___f+ — Sand
/ [——
N
' Grout:.__0:0 ___f+
% ’ . | Top of Bentonite
i e
1.0 h ' 1.5
Bentonite Plug: - ___ £+ ’
Tcp of Sand Pack \
A 2.5
- Top of Screen
N = 3.5
>and Pack: Screen: g Top of Nacimiento
11-0 __#+ --10:0_ __ft =
“““ = N S
Vv - Bottom of Screen 13.5 n
j Piezometer Tip (13.5
BQ‘I’TOm of. Boring 13.5
Boring Diameter: -_.1_:7’__11....
Sandg Type...l_g__gg.§_’_1.'_90 Bollards. Type/Size:._ NA —— e
Ben+omi Te._fiqli__qt"_i_ei_ Screen Type/Size: _@:’__E_\((_Z__§_ql_’_1____{Q_.___O___{Q_’:__S“l_o_'_r_‘[g_c_l___
Cement/Grouts. ] N A _ _ Riser TypesSize 6" PVC Sgh. .40
Wofer---E_O.f.O..b_l_.e.__ Locking Expangcble Casing P!ug?___..Y.Q.s _____ Site Norrhmg....._l@.s_.._
Bottom Cep Used?-__._ 185 _____ Site Eastingi .. B3 __
02 3 o7 o S
05-038 project noms:__ BlOOMTie!lgd Refinery Cievationio DS .




Ims+al?c+?om'DIGgrcm

Monitoring Well No. _CW 23+10

=05523-T674
Elevation
Reference —\ /S'reel veult = Flush Mount
: \ -
0.0 Concrete K
Concrete: __~_>-____ ft. : — Sand
y . ’
\
Grout:___0:0 ___++t
Top of Bentonite
\ . 1. : 2.5
Bentonite Plug:_-_.}_‘_o____.-’?.
Top of Sand Pack
/ . 3 . 5
' - Top of Screen
N = 5.0
: Screen: = i .
::.é;cnd Pack een = Top of Nacimiento
11.5 ¢4 10.0 ¢4 =/
"""""" ) Bt = 13.
= ____.__?_9___!'-'1‘
j E Bottom of Screen 15.0
N - — *
' __J Piezometer Tip 15.0
y _ Bottom of Boring _ 12.0
Boring Dicmefer:--.‘.i-i--
Sand Type.}_q':.z.gé.i_l.i_ga Bollards. TypesSize: NA - e me
7 " "
Eentonite: _Ei 8 I___C_lll_? S screen Typessize: ©___PVC Sch. 40. 0.407 Siotted
comemtseroats_ NA Riser Typessizes8_ PYC Sch. 40
wc+er:-__EQT.<29.'_§.-_ Locking Expandable Casing Plug?-_-.Y.g_s ..... Site Nor'.‘hing:___l@é_-
Bottom Cap Used?-----i@.? ______ Site Ecsﬂng:-_-l@f’.--
[ T N
05-038 Project Neme: 4.__5_‘_?.Q@‘:.u@.’.?-ﬁ?f:.??_i}i _________________ Etevaricﬂ:___-[g_s.__-



Installation Diagram

Monitoring Well No. _CW 23+30

(
5055237674
Elevation .
Reference —-\ /S‘reel Vault - Flush Mount
: / = —Concrete /
Concrete: 00+, — Sand
, e ——
Grout:___0:0 ___++.
Tob of Bentonite
1 2'. 5
Bentonite Plug:_-___'_o_____f-r.
; ) Top of Sand Pack /
' h "3.5
|| Top of Screen
— 4.0
1Sand Pack: Screen: = Top of Nacimiento
3= IR _--8:0____ft. = 1.0 _
- | Ft
i/___ = Bottom of Scresn 12.0
' ] Piezometer Tip 12.0
Bottom of Boring 12.0 /

3 I .
Ben#on{?e:__js Chips

Potable

4 .
P ot " -

b o o e

40. 0.40" Slotted

Bollards., TypesSize:..

6" PVC Sch.

Screen TypesSize! L .__ e

Locking Expandable Casing P!ug?---f.?? _____ Site Norfhing:,-_.j.@_s.__
Bottom Cap Used?_--__:{.g'.s ...... Site EOSfFO‘D:---.’-S.S---
gioomfisld Refinery Erevation: _1BS__



stallation Diagram

Monitoring Well

NO.

Cw 25+95

Elevation
Reference —-\\ /smel Vault - Filush Mount
R\
‘;:: NN
0.0 Concrete i
Concrete: ___>*~ ___ F+ — Sand
y
[
Grout:___0-0 ___++,
Top of Bentonite
[—— S
1.0 1.0
Bentonite Plugt o Ft.
" Top of Sana Pack
\ 2.0
. Top of Screen
M = 3.0
and Pack: Screen: = o
> = Top of Nacimiento
20t 8.0+ = 3.0
=} Ft.
= 11.0
\ = Bottom of Screen
:_-] Piezometsr Tip 11.0
Bottom of Scring 1 1, .0
14
Boring Doomfer.___1_§ .....
sand Tvpe‘_];g-_gQE_'_l_.'_gO Bol laras., Type/Size:. NA e
Eentonite: _?is:i_gt’_i_?i_ screen Type/Size: _6.___8.\{.9_-?9.@___.4'.9_--.0__.{9_/:-.5..l.q_r_--_d_--_
cement/Grautt NP Riser Typessize:&._PYC Sch. 40
wﬂve. .--EQT_QQ_’_-___ tocking cxpcndcble fcsing Plsf...-_.\'/f.s ..... Site Northi m-._,__I_@.S.--
sottom Cop b Jaec?-,_--.Y_g.s ...... Site tast xng._-_IE.S_-_
Tl ) e e e ———
i:?i;-g.& Projact Nome! .. Bloomfield Refimery .. .. Elevatiom: . B9



Instal lation Diagram

Monitoring Well No. _OW 0+60

5055237674
[ .
; Elevation ,
Reference —\ /s+ee| Vault ~ Flush Mount
| = Concrete A X
concrete: .__0:0 ___#+t. — Sand
Grout:__._90:0_ ___+f+
1 Top of Bentonlite
5.5 ) 2.5
Bentonite Plug: ___ . % . _ ft. ,
’ Top of Sand Pock \l
! A . , 5.0
. N Top of Screen
b = 4.0’
-and Pack: Screen: =
i » = Top of Nacimiento
10 _ft. ___5:0____++. =
- EE 1 2- O F'T
l 5___ ..:_. Bottom of Screen 12. OI
j Piezometer Tip : 12'0,
Bottom of Boring 12.0" /
Boring Diamfer:__.B_f./.e_”._-
Sand Type:J_Q:gp__.s_.l_'_i ca Boliards. Typer/Size: NA e ——————————
Eemom_re:_ig_”_-_(:_lli‘?_s__ Sereen _Type,s‘ze:_Z_:'__E’VC Sch. 40_.__0.40" S_IoHed___
cemenisGrours.  NA o ~ Riser Typessize: 2. PVC Sch. 40
Woter PQTOD e Locking Expandable Casing Pluc?____f..?_s ..... Site Nor?hing:_-_I@_S_--
Bottom Cop Useaz.... 185 _____ Site Easting:._. B89 __
oL S
Bloomfielg Refinery Elavetion:. 135S

Pty S vtg S



Sheet: 10F 15 Precision Engineering, inc, tie # Uo-uss
Bonr Point: See Plan P.O. Box 422 Site: Bloomfield
Water Elesation: 10.7' Las Cruces, NM 88004 Giant Refining
BorigNo.: OWO0+50 505-523-7674 Elevation: EXISTING
Date: 4/20/2005
Log of Test Borings
BLOW MATERIAL CHARACTERISTICS'
LAB#] CEPTH| COUNT | PLOT] SCALE| (MOISTURE, CONDITION, COLORETC.) ! %M | LL| P!} CLASS.
_ €0-2.0 e Sand, very fine to fine, brown, Co-
- fp moist )
tﬂ/,bﬁb
20-35 “*oo™" Gravel, cobbles, to boulder size, grey, moist
**oo™*| 2.5 |verydense,
i“oOﬂt
I‘i*ooﬁ.
15-8.0 hitdaisid Sand, silty, clayey, yellow-brown, damp,
ekt moderately dense
i ot o . -5-,_0.
gk s Z._S.
80-11.5 T Sand, siity, grey-black, hydrocarbon odor,
haidnioinishd | dense, moist,
e iy _g_'g
i Water Level 10.7
12.0 ialaleteipinie '
12.5 =em= Nacimiento Formation
' z=== Friable Sandstone, silty, yellow-brown,
==== dense, damp, no odor
14.0 ™
15.0
Set2"Well @ 12.0'
§' of Screen, 7' of Riser
Top of Sand 5.0
Top of Bentonite 2.5
20.9
LOGGED BY: KMM

SIZE & TYPE OF BORING: 4 1/4” {D HOLLOW STEMMED AUGER

C:unzipped\Chservation Well Logs\{{OW0+80 xis]Sheetl




Instal lation Diagram

Monitoring Well No. _0OW 1+50

L.
‘ H08-523-T574 Etevation —_ _~Aluminum Lockable Cover
g , Reference AN
'g _ Steel Casing
——— !
» / A
' Concrefe:____g_'_o__-_ﬁ
h el
Grout:___9:0 ___++
’ i Top of Bentonite y
’ | ) B 2.5"
: ) 1.9 .
© Bentonite Plug: oo t.
f. Top of Sand Pack
z - 5.0°
L Top of Screen
b — 7.0
(~3nd P ack: Screen: = . Top of Nacimiento
. 7.0 5.0 =
_____________ 'F+- ———-———-———‘FT' — 12,01
. = R Ft
i__ E Bottom of Screen 12. O)
J Plezometer Tip 1_2.0'
Bottom of Boring  12.0° -
5 '’
Boring Dramerer:_-_a_-:a.’._-
Sond Type:J.Q_-.gp_-..S.i._l_i ca Bollards. Type/Sizs: NA -
Een‘.onife:-fia..”__.c.@j.ei- Screen Type/Size: 2’ PvC 5(_:_!_'1_-_ 40'-40'.01 0 S-I-Qij.-e-g--
CemnT)Grou?:_..-.N_A ____________________ Riser Type/Size:_Z_” PVQ- Sch. _40
WoTer.-_E.o.i_QQ_'l.g___ Locking Expandabie Casing Plug?--_:{f.s _____ Site Norfhino:---j.@.sf._-
Beitom Cap Used?_---_.\.{.g.s ...... Site Ecsﬂng:_--j_a.s_-_
L4 o
ploomfield Refinery Stevoticn:.  LES



Sheet: 20OF 15
B oe Point: See Plan
Water Ebvation:
Bomg No.: OW 1+50

Precision Engineering, inc.
P.0. Box 422

Las Cruces, NM 88004
505-523-7674

Fie®  uoeusy
Site: Bloomfield
Giant Refining

Elevation: EXISTING

Date: 4/20/2005

Log of Test Borings
BLOW MATERIAL CHARACTERISTICS
LAB#{ DEPTH| COUNT | PLOT| SCALE| (MOISTURE, CONDITION, COLOREETC) { %M |LL| Pl{ CLASS.
$.0-3.0 000*0a Gravel, cobbles, to boulder-size, brown to ‘ - -
) 000*0O4g grey rock, slightly sandy, very dense
000*00
000*0q¢
Co0*0q 2.5
000*0a
[000*0qd
000*0q
000*0Od
0o0*'0q 5.0
000*0d
000*0Od
000*0g
000*0qa .
Qo0*0Oq 7.5
000*0a
8.0-11.5 a— Sand, medium, silty, grey/black, wet
e dense, moist, moderately dense
ik . | Slighty water bearing -
ke drirerdrdr
12.0 e " | Nacimiento Formation
z==== Sandstone, degraded, weathered, very dense
==== yellow-brown to fight brown, damp
13.5 TD
15.0
Set2"Well @ 12.0'
5' of Screen, 7' of Riser
Top of Sand 5.0
Top of Bentonite 2.5
20.0
| i
LOGGED BY: WHK

SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER

Crlunzipped\Observation Well Logs\{OW1 +50 xis}Sheett



Instal lation Diagram
Monitoring Well No. OW_3+85

' S05523-7674 Elevation —— _Aluminum Lockable Cover
. Reference AN
L w N
) . Steel Casing
| .
f - r—‘——‘_- \]
i /
Concrete:___9:0 ___ft
/ -
3 L
‘ Grout:___0:0 ___++
/ Top of Bentonfte
5.5 3.0°
Bentonite Plug: ..t - ._ f+.
y ) Top of Sand Pack \
]
[ 5.5¢
: - Top of Screen
N = 7.5’
.and Pack: Screen: = Top of Nacimiento
10 _Ft. __5:0____f¢t =
E —_-‘1.2_-5 ————— F _r
= Bottom of Screen 12.5'
_j Piezometer Tip 12.5’
Bottom of Boring 14.0°
§, 1t
Boring Dion’efer:-_.a__:s.l_.._
Sand Type:lQ__..g_O__.S.i.'-lcc 'Eollcrds- Type/s/Size: NA .
Eenfcnife:-fia_’:__ci@.i.e_s._ Screen Type/S:ze:_Z_ "_PVC Sch. 40, 0.0107 S| O-H-—e-g--
Cerr.en'.‘/Grou-r:---_N.é ____________________ Riser Type/Size:_zu P_\/_C' Sghe. _.4_Q_
WG-:'er:-_E.Qf_G.Q_'_Q__ Locking Expandadie Ccsing Pl}ug?_--:{_@_s _____ Site NorTnfnq:__-.I@..s__-
Bottom Caﬁ Used?-----i@.s ______ Sife Eos?inoi-___T_a_S_--
|8 5 7-" ok
Fro}ect #.Qf_’_@i@- Project Ncme:.__-?’_.'_QQﬁt__@:J_q_.%?_fJ_C?_tf __________________ Exe‘./o?ion.__:*r_g_s.__-



Sheet: 3 0OF 15 - . Precision Engineering, Inc. Fue e vuu

Bore Point: See Plan P.O. Box 422 Site: Bloomfield
Water Elevation: 10.7' _ Las Cruces, NM 88004 Giant Refining
Boring No.: OW 3+85 : 505-523-7674 Elevation: EXISTING

Date: 4/20/2005
Log of Test Borings

BLOW MATERIAL CHARACTERISTICS :
LAB#| DEPTH| COUNT | PLOT| SCALE| (MOISTURE, CONDITION, COLORETC.) | %M | LL| PI| CLASS.
0.0-10.5 000*0q : Gravel, cobbles, to boulder size, brown to -
' 000*0Og grey rock, slightly sandy, very dense
000* 00
000*0a
000*0d 25
C00*Og
000*Od
000*0d
000*0a
Oo0*0Od 5.0
000*0Og
000*0Oq
000*Ca
0o0*Oq
Qo0*0q 7.5
Co0*0d
000*0d
000*0q
- 1000*0d
0o00*0d 10.0
N 105 | - 000*0a Water Level 10.7°
' Sand, medium, silty, grey/black, water bearing
ol dense, moist, moderately dense
12.5 1l Nagimiento Formation
===z Sandstone, degraded, weathered, fissile,
z==z= very, dense, yellow-brown to light brown, damp
-8 & -1
14.0 ====
' TD
15.0
Set2" Well @ 12.5'
5’ of Screen, 7' of Riser
Top of Sand 7.0’
Top of Bentonite §.5°
20.0
- SIZE & TYPE OF BORING: 4 1/4" 1D HOLLOW STEMMED AUGER _ - LOGGED BY: WHK |

CilunzippediObsearvation Well Logs\{CW3+85_rev xisjSheetl



Instal lation Diagram
OW 5+50

Monitoring Well No.

Elevation _—Aluminum Lockable Cover

95—523—751'4
Reference
Steel Casing
| T
\ . / \ A
Concrefe:__-f&fl_-_ff
Grout:_.__0:0 ___f+
r Top of Bentonite A
: \ 1.0’
Bentonite Plug:___>-0 ___f+t.
Top of Sand Pack
/[\ 4.0
= Top of Scresen
- = 5.7°
sand Packt Screen: ,§ Top of Nacimiento
8T .| . 5:0 1. = 0.5
= | e _ Ft
ﬂ_/__ E BotrTom of Screen 10.7'
' ] Piezometer Tip 10.7° v
\J/ Bottom of Boring 10.7°
. 5 "
8oring Dicmefer:-_.s__ie.___
sand Type:J_Q.—_g._o.-_S_i.,_lCG » Bollards. TypesSjze: NA--- ........................
Een-i-onife.-?:a_”_-.c_t‘.i.'?i- Screen Type/Size:?. y PV(_:.._SCh " ._4_9_'_- 0.01 Ql-i‘.?f_j_e..d_-
cementsarout: . NA ‘Riser TypesSize: 27 PVYC Sch. 40
wd-t-er:__E’_Qf.Q.b.f.?_-- Locking E#poncob!e Casing Plug?---y_e..s _____ Sita Norfhing:_--l@.:c"__- .
gottom Cap Used?.._--_i?.s ______ Site Eosﬂng:-_-la.s.--
OHREr ! e e e e
froject p..Q‘Q‘.’_Q}_@- Project Nome: _.._Ej.{_QQQfJ.G_J_Q-_R_e_f_"_Q_e,CYL ________________ Elevar on.___z?:_s__-_



Sheet: 4 OF 15 Precision Engineering, Inc. FUS ™0 ve weu

Bore Point. See Plan P.O. Box 422 Site: Bloomfield
Water Elevation: 10.7' Las Cruces, NM 88004 Giant Refining
Boring No.: OW 5+50 505-523-7674 Elevation: EXISTING
Date: 5/12005

Log of Test Borings

BLOW _ MATERIAL CHARACTERISTICS
LAB#| DEPTH| COUNT | PLOT] SCALE| (MOISTURE, CONDITION, COLORETC) | %M |LL| PI| CLASS.
-0.0-8.0 ' 000"0qg Gravel, cobbles, to bouider size, sandy, silty, o
000*0q brown, very dense
000*0Oqg
0o0*0q
Oo0*0q 2.5
Co0*0q
000*Oqg
000*0q
000*Oq
Oo0O*0Ogq 5.0
000*0d
000*00
00000
000*0Oq
000*0q 7.5
0o0*0Od
060*0Od
060*Od
9.0 ————"° Sand, fine to medium, greeniish brown,
‘ sweeeerv | 10 0 |damp, dense
9.5 | ==== Nacimiento Formation
107 TD
15.0
Set2"Well @ 10.7
§' of Screen, 9' of Riser
Top of Sand 4.0’
Top of Bentonite 1.0'
20.0

| |

LOGGED BY: WHK

SIZE & TYPE OF BORING: 4 1/4" iD HOLLOW STEMMED AUGER
ChunzippediObservation Well Logs\[OW5+50_rev.xls]Sheet1




Instal lation Diagram

Monitoring Well No. _0OW 6+70

e

$05523-7674 Elevation — _~Aluminum Lockable Cover
Reference , -
] AN ’
‘ Steel Casing
i . .
j-. | )
. / / N
Concrete: ____O_'_oh_-..‘F'l'
4 ) I -
i Grout:___0:0 ___f+
' ) . Top of-Bentonite
Bentonite Plug:___2:35 ___f+. | .
j i 4 ] Top of Sand Pack
i : ) h 6.5'
’ = Top of Screen
= 7.5°
L =
sand Pack: Screen: = Top of Nacimiento
_1:0 ___ft. —o_3:0____£+ =
-_-_____- _____1__3_'__0______F"1' )
y - Bottom of Screen 13.57 /
J Piezometer Tip 13.5¢ \J
* Bottom of Boring 13.5'
: . 8,
Boring Diarr\e'rer:-_..B.-:@._--
sang Type: 10720 Silica Botiards. Type/Size:______ N A-_---.._..---_.._._..--.._.._..-____...,-_.._
Senfoni?e:-i/.a.”.-_c_b_i_?i- Screen Type/Size:_z.-.._Pvc SCD.'_ 40. 0.91 o’ si Otf.e,g__
Cerr.en-r/drsu-r:-___{\_@‘ ____________________ Riser T:me/sze:2 PVC Sch. 40
wmer:__foQQ.’__e.__ Locking Expandabie Casing Pfug?_-_.y..?.’_s _____ Site Norfhing:___l@.s___
Bottom Cap Used?.....18S _____ Site £ostingi-.. 8o .
Cther !
Broject 4:05-C38_ Project name:___Bicomfield Refinery . .. frevotion: .. 39



Sheet:

§ OF 15

Bore Point: See Plan

Water Elevation:

Not Encountered

Precision Engineenng, inc.

P.O. Box 422

Las Cruces, NM 88004

e . (PN XY
Site: Bloomfield
Giant Refining

Boring No.: OW6B+70 505-523-7674 Elevation: EXISTING
Date:  4/6/2005
Log of Test Borings
. BLOW MATERIAL CHARACTERISTICS
LAB#| DEPTH | COUNT | PLOT| SCALE| (MOISTURE, CONDITION, COLOR,ETC.) | %M I LL] PI| CLASS.
0.0-55 ol Sand, Very Fine to Fine, Siity, Brown, Moist, C -
et alaled Gravel, Cobbles
m__m 2—.§
: el -1
5.5413.0 *o*—*0*| Sand, Fine, Silty, Light Brown, Damp, Some
*0*~*o* |Small Gravel, (Cobbles @ 12.0"
'O*—'O' )
tot._iot
'0.—.0.. L§
ioﬁ_hoi'
iot_toﬁ
_‘O;—'O‘
toi_toﬁ . i
so*c*| 10.0
"o ~*0"
ton‘_}ot
'O’—'O' )
*OQ—.OQ
toﬁ_‘#oﬁ
ioi__foi
13.0' sE=5 Nacimiento Formation
sSE=R
===
=== 150
15.0 D
1.5" of Bentonite (Bottom of Hole)
Set2"Well @ 13.5°
.{5" of Screen
12.5' of Riser
Top of Sand 6.5'
Top of Bentonite 4.0'
200 .
LOGGED BY: KMM |

SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER

C:\unzipped\Observation Well Logsi{OW8+70 xis]Sheet!



— e '\\'v

Instal lation Diagram

Monitoring Well No. _0OW 8+10
5055237674 Elevation _-Aluminum Lockable Cover
Reference '
Steel Casing
| )
N/
Concrete: .00 ___+f¢+
; —
Grout:.__0:0 ___f+
» - ' Top of Bentonite
[ —— —— T
Bentonite Plugs . _ o ___ £t _
Top of Sand Pack \J
/ 6.0
. n Top of Scresn
) = 7.0’
~and Pack: Screen: § Top of Nacimiento
I 50 _Ft = o
= s Ft
-y = Bottom of Screen 13.0
j Piezometer Tip 13.0 /
Bottom of Boring 13.0
Boring Diom-rer:--_s_?:a.”.-_ -
sSand Type:J_Q.—.g.Q_.S_i_.'.lco Bollards. TypesSize:.. NA. ______ —
Ben-foni?e:-??_’--_c_b.;_?_s.- Screen Type/Size: 2” PV;C Sch. .40 + 0:0107 Siotted
cememisorours NA Riser Typessize: 2. .0YC_Sch. 40
wofer.-fE.QI_ql?_'_.e__- Locking Expondable Casing Plugé’--_.Y_Q_S*__T- Site Norfhing:-__:'—_@.s._..
Bottom Cap Used?-..---.Y.g_s ______ Site EQSTing:___I@__S___
OHher:? a e e
Sioomfield RPefinsgry Cievat 1.__.7_'3-_5____



Sheet: BOF 15 Precision Engineering. Inc. File #  uwuoo
. Bore Point: See Plan P.O. Box 422 " Site: Bloomfield
- Water Elevation: Not Encountered Las Cruces, NM 88004 Giant Refining '
Boring No.: OW&+10 505-523-7T674 Elevafion: EXISTING
Date:  4/6/2005
Log of Test Borings
1 BLOW MATERIAL CHARACTERISTICS T
JLAB#| DEPTH| COUNT | PLOT] SCALE| (MOISTURE, CONDITION, COLORETC.) | %M | LL| PI] CLASS.
0.0-7.0 B RS Sand, Fine to Coarse, Slightly Silty, Brown, .S
el Damp, Gravel, Cobbles
Qh__m Lg
h vk -5_9'
7.0-13.0 ==e= Nacimiento, Sand, Fine, Green/Brown, Damp
mas= 75 {Mydrocarbon Odor
=== v
= s 1_0_9
aSm==
130 ™
Set2"Well @ 13.0'
150 |5 of Screen
111.0 of Riser
Top of Sand 6.0°
Top of Bentonite 4.5'
200
LOGGED BY: KMM

SIZE & TYPE OF BORING: 4 1/4" {D HOLLOW STEMMED AUGER

CunzippediObservation Well Logs\{{OW8+1C.xls]Sheett



Installation Diagram

Monitoring Well No. _OW 11+15

$5a-523-1674 Elevation _—~ Aluminum Lockabie Cover
Reference
+teel Casing
| -
/]
Concrete: ____O.:..O_.___-F-r :
/ L
Grout:___90:0 ___ft
Top of Bentonite \ ]
. . J 2.0’
Bentonite Plug: __-_2_'.‘_5____-F1-. :
Top of Sand Pack
/ 4.5’°
g a Top of Screen
b — - 6.0
Sand Pack: Screen: = Top of Nacimiento
__.8:0 ___++t. TS _ft = )
= 3-0 Ft
VAR = Bottom of Screen 13,5 /
_J Piezometer Tip .13.5'
Bottom of Bering 13.5°
Boring D Iamefer:.._.s.?:s.:,._-
sand Type:J_Q:'_gp.__S.i._’_lCG Bollards., TypesSize:._..... N _A.. ................ -
sonronisa: 8. CHips Soreon Typerssize: 2. P VC Sch. 40, 0.010” Slotted
Cemenf/Groufz--__N_A ____________________ Riser Typessize: 2.  PVC_Sch. 40
water:_ FOTable Locking Expancable Casing Pluo?_--),.e._s _____ -Site Norfhing:---l@.s._-
Boftom Cop Used?o.—. CS _____ Site Easting:___1BS __
(1 4 7=" o :
Bloomfield Refinery Elevation:..1B8S___




Sheet. 70F 15
Bare Point: See Plan
Water Elevation: 8.4
Boring No.: OW11+15

Precision Engineering, Inc.
‘ P.O. Box 422 )

LLas Cruces, NM 88004
505-523-7674

Log of Test Borings

rue w. vv www
Site: Bloomfielg
Giant Refining
Elevation: EXISTING
Date: 4/7/2005

BLOW MATERIAL CHARACTERISTICS
LAB#| DEPTH| COUNT | PLOT| SCALE| (MOISTURE, CONDITION, COLOR.ETC.) | %M |LL| PI| CLASS.
0.0-9.0 | o0 Sand, Very Fine to Medium, Brown, Damp, o
o™ O™ Gravel, Cobbles, Hydrocarbon Odor @ 5.0°
*toﬂoﬂ
o™ 0™
bils ekl @ ke 2_‘§
b o by
“oﬁioﬁ .5_.-Q
R ® ‘
e ek (Y Lé
”o'totﬂ
"boﬁo“
9.0-13.5 il Sand, Very Fine to Medium, Black/Grey,
- B4 ha—— N Damp, Strong Mydrocarbon Odor, Water 9.4
el 100
rdrirdekededrdr
ddrkdredb e
W hdirrdw
drhadirdird
=== Nacimiento
135 TD
150 |Set2"Well @ 13.5'
. 7.5 of Screen, 9' of Riser
Top of Sand 4.5'
Top of Bentonite 2.0'
20.0
1N
LOGGED 8Y: KM

SIZE & TYPE Or BORING: 4 1/4" D HOLLOW STEMMED AUGER

CrunzippediObservation Well Logsi{OW11+18.xis]Sheet!



Instal lation Diagram

Monitoring Well No. _OW 14+10

1.
5CX523-7674 Elevation .__\ . _~Aluminum Lockable Cover
Reference
Steel Casing
[ T
N A W
Concrete:___9:0 ___f+.
\ [r——teed
Grout: . ..0:0 ___f+t
y Top' of Bentonita
2.8 \ 1.0’
Bentorite Plugs___ % ___ f+.
. . Top of Sand Pack
) N o 3.8
) Top of Screen I/
r = 5:0°
Sand Pack: Screen: = Top of Nacimiento
8.2 ___ft. | ___5:0____f+t = 0.0
— ] e Fvt
= Bottom of Sereen 10.0°
_J- Piezometer Tip 10.0’
Bottom of Boring 10.0' /
5 7
Boring Diameter: ___8..-:8.-'...
Sornd Type:J.Q:_g.Q.-..S.j._l-lcc Bollords. TypesSizero_. .~ N A-_ ———
Sen1m;+e,~f:8_1___(:_r_’_'_9§__ Screen Type/Size:_?_:I__EVC Sch._40. 0.0107 S lotted
cament routs NA L Riser Type/Si?e:z.f-_ey_g-_§9@:_-ﬁ.g-
vQ'rer._-E_o_f_ql?_l..@_-_ Locking Expandable Casing Plug?-__.Y.e._s ..... Site Nor?hing:_--.‘t@_s.._-
Bottom Cap Used?-__-_iq_s ______ Site Ecsﬂng:___les__-
(830,70 )
05-038 Project Name:__ B lOomfield Refinery Elevation:. 1BS ___



Sheet: 8 OF 15 Precision Engineering, Inc. i e

Bore Point: See Plan P.0. Box 422 Site: Blboﬁﬁé;d
Water Elevation: Las Cruces, NM 88004 Giant Refining
Boring No.: OW 14+10 505-523-7674 Elevation: EXISTING

_ Date: 5/6/2005
Log of Test Borings :

: BLOW MATERIAL CHARACTERISTICS .
LAB#| DEPTH| COUNT | PLOT{ SCALE}| (MOISTURE, CONDITION, COLORETC. | %M |LL| Pl| CLASS.
'0.0-8.5 000*0q. Gravel, cobbles, to boulder size, sand fine -
000*0qg to coarse, damp dense
000*00d
000*09
000*0d 2.5
000*0g
000*0a
Oo00*Qa
000*0O0
00c0*0d §.0
000*0g’
000*0Oq
000*0Oq
000*0Oqg
000*0Od 7.5
000*0q
000*0Od
8.5 iaaiininiainkd Sand, fine to coarse, some gravel, grey, moist .
9.0 SE=a= Nacimiento Formation
10.0 0
15.0
Set2" Well @ 10.0
5' of Screen, 8 of Riser
{Top of 8and 3.8'
Top of Bentonite 1.5
20.0
LOGGED BY: WHK _J

SIZE & TYPE OF BORING: 4 1/4" {D HOLLOW STEMMED AUGER
C:unzippediObservation Well Logs\{OW14+10_rev xis]Sheett




IS P ]

Instal laTion chgrgm

Monitoring Well No. _OW 16+60 _

505-523-7674 Elevation _~Aluminum Lockable Cover
Reference
Steel Casing
— Pl
\ . / A
Ccncre-re:-_-P_'_O;___ff
Y .y
Grout:___0:0 ___¥+
1 Top of Bentonite
3.8 ) 2.0°
Bentonite Plug: > L __ . | ‘ ‘
: : X Top of Sand Pack ly
5.8
- Top ©of Screen
b = 7.5
Sand Pack: screen = Top of Nacimiento
---------- i Bttt = 12,00
-~ | Tl ___ +
E Bottom of Screen . 12,5
:] Plezometer Tip 12.5° s
/ Bottom of Boring 12.57
5/ "
Boring Diomster: —8
sond Type:J_Q.__gg._.S_i_LiCG Bollards. TypesSize:__.___. NA — e
Ben?cni-‘re:-ia.:...(.:.g.’_ei_ Screen Type/$ize: 2" PVC sch. 40, O'QJ_Q:’._&,.Q.-{T_‘?Q_-
Cement/Grout: NA e Riser Type/S729:..2.11-_Ey_gf_§_C_D.'_-.4_Q_
woter: . POTaDle Locking Expandable Casing Ptuq?_-_}/_g_s ..... Site Norfhing:._-l@.s__..
Bottom Cop Usea?--..__.Y_g_s ______ Site Eosﬂng:---l@i--
CANer e
£ 05-058 srojact vawe:__ BioomTield Refinery . Cievation: . 1B



Sheet: 8 OF 15 Precision Engineering, inc,

Bore Point: See Plan P.O. Box 422 Site: Bloomfield
Water Elevation: 9.5 Las Cruces, NM 88004 Giant Refining
Boring No.: OW16+60 505-523-7674 Elevation: EXISTING
- Date:  4/7/12005
Log of Test Borings
BLOW , MATERIAL CHARACTERISTICS o
LAB#| DEPTH| COUNT | PLOT| SCALE| (MOISTURE; CONDITION, COLORETC.) | %M |LL| Pl| CLASS.
0.0-5.0 e Sand, Very Fine to Fine, Clayey, Brown, -
binla’/ il Moist, Gravel, Cobbles
f“l/“i
bink /e
mlln*i &é
*ﬂl/ﬁ.‘
tﬂllﬁit
hiak e
i’/ e
el 5.0
5.0-10.0 bl B Sand, Fine to Coarse, Black, Moist, Gravel,
hisieiniaishd Some Cobbles, Hydrocarbon Odor @ 5.0°
Werirdrirdrtdy 7 5
8.5 Wikl 100 |Water Level 8.5
10.0-12.0 hniainbriainiied Same as Above, No Gravel or Cobbles, Black
iaaiehaind Strong Hydrocarbon Qdor
12.0 ==== Nacimiento
12.5 1TD

Set2™ Well @ 12.5'

5' of Screen, 10' of Riser
Top of Sand 5.8

Top of Bentonite 3.5

—
g
(=]

N
(o]
(o]

;

SIZE & TYPE OF BORING: 4 1/4"ID HOLLOW STEMMED AUGER
CaunzippediObservation Well Logs{OW16+60 xis]Sheet

LOGGED BY: KMM




Instal lation Diagram

Monitoring Well No. _OW _138+50

515-523-7674 E levation _—~Aluminum Lockable Cover
Reference
— \
Stee!l Casing
e !
| XY
Concrete: ___9_"9._.__f+
\ -y
\
Grout:___0:0 ___++,
. Top of Bentonite
[ e g n 7
o : 1.0
Bentonite Pfug:____1_‘_9_-__f+. ‘ :
/ N Top of Sand Pack
2.97
- Top of Screen
N = 5.0"
-and Pack: Screen: = Top of Nacimiento
L S _.5:0 ___rt = 160"
= |  ____ 7 e F+
= Bottom of Screen 10.0’ /
| | Piezometer Tip 10.0’
Bottom of Boring  10.0’ i
. 5, 1
Boring Dicme-ter:___s_.._e__-..
Send Type:J.Q:gp__..S_i.';icc Boliards. Type/Size:i___.___ N .A. __________________________________
Bentoni 're:-?:s_”._.c_bj.e.s.- Screser Type/Size: _2_:'_-E.\./..C_..§_C_D_'.__4_Q.;__Ql_Q.J_Q:,.-gI.?It.e.g.-
Cemen#/Grou‘r:___.N.bé ____________________ Riser ':'ype/Size:2 PYC_Sch. 40
wofér:--E.QfQ?.L?.-- Locking Expandable Casing Plu;:?__...Y.?:s _____ Site Nor‘rh;ng:__-l@.s___
Bottom Cop Used?__--__Y_g_S ______ Si;re Ecsﬂno:__-_.‘r.g_s_--
Gther ! e e
oroject #: 057038 proiect neme: . BlOOMTield Refinery . .. Eievetion: . 189 ___



Sheet: 10 OF 15

Bore Point: See Plan
Water Elevation: Not Encountered

Precision Engineering, Inc.

P.0O.Box 422
Las Cruces, NM 88004

rue -, Y s
Site: Bloomfield
Giant Refining

Boring No.: OW156+50 505-523-7674 Elevation: EXISTING
Date: 5/7/2005
Log of Test Borings
' BLOW _ MATERIAL CHARAGTERISTICS |
LAB#| DEPTH| COUNT | PLOT] SCALE| (MOISTURE, CONDITION, COLORETC) | %M | LL| Pl| CLASS:
0.0-8.0 o™ O Sand, Fine to Medium, Tan, Damp, Gravel, - o=
QT Cobbles
moﬁ'o1
mom01
0" O]
.“omod
momoi
momoir
moﬁto Lo-
sl el o) B
IMOMO"'
F*o* 07
o001
. f**o**Q) 7.5 :
8.0-10.0 o™ 0" Sand, Fine to Medium, Grey/Black, Moist,
oo Hydrocarbon Odor, Small Gravel
MC;MO.
MOMOQ
*~o**01 10.0
10.0 === Nacimiento
Set 2" Well @ 10.0°
§' of Screen
8.0' of Riser
Top of Sand 2.9'
Top of Bentonite 1.0
15.0
20.0
LOGGEDIBY: KMM

SIZE & TYPE OF BOR!N.G: 4 1/4" ID HOLLOW STEMMED AUGER

Chaunzipped\Observation Well Logs\[OW18+50 xIs]Sheett




Instal lation Diagram
Monitoring Well No. _0OW 22+00

! SE-523-7674

) Elevation
Refterence —\ / Stee! Vault - Flush Mount
: \ 4
Concrete A4 A
Concrete:___9:9 ___f+. — Sand
. . f .
N
j , Grout: - __0:0 ___+f+.
) -Top of Bentonite |
| - A 1] T 35
. 3.0 : : )
Bentonite Plug: .- ft »
] / Top of Sand Pack
| 7 _ 6.5" .
! - Top of Screen /
= 8.0’
sand Poack: Screen: — C
. = Top of Nacimiento
___8:5 ___+£¢t -=-5:0____#+ =
= 2.0 __F+.
— Bottom of Scresn 14.0'
= - ;
__J Piezometer Tip 14.0 l/
Bottom of Boring 14.0° l/
5/ "
Boring Diome‘l'er:..__a_-..a__,,
Sand Type:.‘l_Q_'—.g.Q_.S.,,E.l.l.CO Boltords. Type/Size:_--T.__NA _________ ———
qentonitel _?:8_11__0_@_'_9:5__ Screen Typie/Size:_2.:’___P._\£9._§_c.:.[:‘;'_-ﬂ9_';__Q.'._{Q.I:_.S..Lo.ji_e_d___-
cementsGrout: s NA Riser TypesSize: 2. PVC_S¢h. 40
WQ.*er:_-E.Qj'.Q_P;]_.e;_- Locking Expondobile Cosing P)ug?,-_:{.g.s _____ . Site Ncr?hing:---l@i--
Bottom Cop Used?_‘___J.Q_S ______ Site Eosﬂng:____l—_g_s,__
(05 £27- ok
Prolect #.,:.?:Q.S.g, Project .Atcrre:~__i3_5_9_QCin_e..‘Q_f‘f§_f J.’]@_C.\/ _________________ Elevoﬁon:_,.za_s__“



Sheet: 11 OF 15 Precision Engineering, Inc. " File #: 05-038

Bore Point: See Plan P.O. Box 422 Site: Bloomfied
Water Elevation: Not Encountered Las Cruces, NM 88004 Giant Refining
Boring No.: OW22+00 505-523-7674 Elevation: EXISTING

: Date:  5/6/2005
Log of Test Borings

BLOW e MATERIAL CHARACTERISTICS
LAB#| DEPTH | COUNT | PLOT SCALE| (MOISTURE, CONDITION, COLORETC.) | %M |LL| Pl|{ CLASS,

0.0-11.0 001 Gravel, cobbles, to boulder size, brown to
‘ o 01 " |grey rock, slightly sandy, very dense
momoi
DﬂOMOI
ﬁ“oﬂto a;é
vnonrot

O O
H
S
-
[=]

11.0-14.0 g Sand, Fine to Medium, some clay, some
et gravel, damp dense

14.0 ™

Y
(3]
jw]

;

.{Set2"Well @ 14.0'
§' of Screen

9.5' of Riser

Top of Sand 6.5
Top of Bentonite 3.5’

N
(o]
(o]

SiZE & TYPE OF BORING: 4 1/4" 1D HOLLOW STEMMED AUGER .LOGGED 3Y: KMM |
CiunzippedObservation Well Logs\[OW22+00.xIs}Sheett




Instal lation Diagram

Monitoring Well No. _OW 23+10

Elevation _~Aluminum Lockable Cover

05-523-7674 :
Reference \\ .
Steel Casing
— ) -
] N
Conorefe:---f&fl___ff
\ .y
\
Grout:___0:0 ___++
% Top of Bentonite
' 1.5 6.5°
Bentonite Plugs .2 ___ f+.
Top'of Sand Pack i/
/ 8.0’
) . u Top of Screen
N = 5.0
.and Pack: Screen: = Top of Nacimiento
- 5.0 ___ £+ = ,
= 14.0 Ft+
)JL__ E Bottom of Screen 15.0'
__‘ Piezometer Tip 15.0'
Y Bottom of Bering 15.0’
5 4,
Boring Dlomsfer:'___s__:s.i_-
sand Type:..’_Q:Z.o.__s..i._,_iCO Bol lards., Type/Size: NA L
. Bemm”e,_?@_”__gﬁ_if_s_- Screen Type/Size:.z_” PVC Sch. 40, .0.01 0" s lotted -
CementsCrout:.  NA Riser Typessize:2.. PYC_Sch. 40
wqfer:___P_QT_O__b_Lg._- Locking Expondable Casing Plug?_-_)/.g_s _____ Site Nor'rhing:_..._l@_s_--
Bot+em Cap Used'.‘_-_--_Y.@‘.S ...... Site Ecsﬂng:_--l@.s.--
gther: - ‘
Froject =: 02038 Project Nams:.. D l0Omfie!ld Refinsery . Elevationi 1 BS



Sheet:

12 OF 15

: Bore Point: See Plan
‘Water Elevation: Not Encountered

Boring No.: OW23+10

Precision Engineering. Inc.
P.O. Box 422

Las Cruces, NM 88004
505-523-7674

Log of Test Borings

rie ., Vvrwwu
- Site: Bloomfield
Giant Refining
Elevation: EXISTING
Date: §/6/2005

'LAB #| DEPTH

- BLOW

COUNT

MATERIAL CHARACTERISTICS

PLOT| SCALE| (MOISTURE, CONDITION, COLOR.ETC.)

—

%M | LL| Pl| CLASS.

0.0-13.5

13.5

o fraw gyt

pen oy ()
+*0**0]
.“0*“0-
I”oﬂﬁo‘
b"oﬂﬁo
’Noﬂ&01

0++0]
o feods OMOI

Mo'.‘io‘

momon-‘
taiad *ielal 0 ) 4
prrdrie omodr
ik e ae ()
daiade el # }
ok ok )t
i gy waa )
momoq
e gorie (Y
MoﬁiO‘
momoi
e v ()
v e (Y4
praw  wirw ()
privk o AW Y4

Jriw e (4 ‘o

Gravel, cobbles, to boulder size, brown to
grey rock, slightly sandy, very dense

Sand, Fine to coarse, dark brown, moist,
dense

14.0

Nacimiento Formation

15.0

15.0 {TD

Set2" Viell @ 15.0°
5' of Screen

10.5' of Riser

Top of Sand 8.0'
Top of Bentonite 1.0'

N
O
(=]

]

SIZE & TYPE OF BORING: 4 1/4" (D HOLLOW STEMMED AUGER

LOGGED BY: KMM

C:unzipped\Chservation Well Logs\OW23+10_rev.xis]Sheet?
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Instal lation Diagram

Monitoring Well No. _OW 23+30

5G-523~1674 El eVQT 1on — ' _~Aluminum Lockabie Cover
Reference N . )
Steel Casing
— || T
. AN A
Concrete:___0:0 ___++.
\ B
Grout:-__9:0 ___+¢
/ Top of Bentonite "
\ 5.0
. 2.0 : )
Bentonite Plugs___ < ___ ft. .
y Top of Sond Pock
7 _ 7.0’
. - Top of Screen
» — 10.0'
sond Pack: Screen: = Top of Nacimiento
B2 st —__3:0____ft =
= 13.5' 4
N__ .:_ Bottom of Screen 1 5' o’ %
__J Piezometer Tip IS‘OI . i/
/ Bottom of Boring 19.0'
Boring Di'omefer:-_.s.?ia_.”___
Sand Type:J_Q.—_gp_-_S_i.'_iCQ Botlards. TypesSize: NA — -
Ben'tonife:_?:8.”.-.9.]1;.9.5._- Screen TypesSize: 2" PVC S_C_)h. 40. Q:_O.].O_:’__g.l;?.t:r.e_g.;
Cemen*t/\’;rou-r:___ﬁé ____________________ Riser TypesSize: 27 PVC Sch. 40
¥orer:__POTGDIE Locking Expandabie Casing Pluq?--_.Y.?_s ..... Site Nof#h?no=---l5-s--—
' Bottom Cop Usear_____Y€S _____ Site Eosﬂng:--...‘.,@.s_-_ '
[k 2 7Y o U ' :
05-038 Project Nome:_.__LB..Q.QQQ.’S_E.@.!_Q__??.J’.:J:?JTY _________________ E!evc‘r?on:__:g’..sa-__



Sheet:

13 0OF 15

Precision Engineenng, inc.

Site: Bloomfield

B are Point: See Plan P.O. Box 422
Water Elevation: Not Encountered Las Cruces, NM 88004 Giant Refining
Baring No.: OW23+380 505-523-7674 Elevation: EXISTING
Date: 5/6/12005
Log of Test Borings
BLOW MATERIAL CHARACTERISTICS
LAB#| DEPTH| COUNT | PLOT| SCALE| (MOISTURE, CONDITION, COLOR,ETE.) | %M.|LL| PI CLASS,
0.0-12.0 pre g0 Gravel, cobbies, to bouider size, brown to .
o0 grey rock, slightly sandy, very dense
monnoi
h“OHiOI
F*o**Q] 25
lnoﬂi‘Oi
momo1
MO'"O‘,
ﬁﬁ°M01
e w3 §__0_
dabt i ©} 1 .
NQOMOI
motﬂ:oi
momo'i
-nomol -
mqmoi
tﬁomoq
momoq . .
Fo™0] 10.0
o001
-no'crﬂou
o 01
- 12.0 o0 : .
iniahietid Sand, Fine to coarse, dark brown, moist,
i dense
13.5 z=== Nagcimiento Formation
™D
15.0
Set2"Well @ 15.0'
5' of Screen
7.0’ of Riser
Top of Sand 7.0"
Top of Bentonite £.0'
200
1 1 | |
LOGGED BY: KMM

SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER

C:unzippediObservation Well Logs\[OW23+80_rev.xis]Sheet!




Instal lation Diagram

Monitoring Well No. _0OW 25+70

? sssz-ea - Elevation __ Aluminum Lockable Cover
: Reference '
. = ‘
! AN
Steetl Casing
! . — — ]
' /
Concre#e:-_-flfl___++.
V .y
N
' GrouT:f__SEEL--_f+.
1 _ Top of Benfbni-ra /
Bentonite Plug:s. .S - . £+. .
1 B Top of Sand Pack
| A B 5.8
R , - N Top of Screen
\ = 6.0’
..\md Pack: Screen: = Top of Nacimiento
6.4 5.0 £+ =
---------- f e ——— - 10.0
— e Ft
E Bottom of Scree-n 1. ol /
[ ] Piezometer Tip 11.0°
Bottom of Boring 11.0° "
5 ”
Boring Diomsfer:--.s__f.s.__-
Sand Type:J_Q:.g.Q-.S.i_l.}.Cd Bollords. Ty-pe/Size:'_.._ NA - - : . —_—
Eenfon;fe:-fiajl_-.c.?_i_e_s.- Screen Type/Size:_Z_.'.,._PVC sch. 49.'._.O_j 010" S| otted
Csn'.en-r/Grouf:___..N.'.A ____________________ Riser Type/;ize:_.zﬂ PYC_Sch. 40
lvo?er.--E_o_.l_qb_l.g.__ Locking Expandablie Casing Plug?_-_y.g.‘.s _____ Site Nor.*h?ng:_._-l@.s___
Bottom Ccp Used?___-_:(_e.§ ...... Site Eosﬂnc:-_-j_@_s_--
GFher: . e cccmmem——————— »
Blcomfieid Refinery revetion:. 1S



Sheet: 14 OF 15 ' Precision Engineering, Inc. tlie & Uo-uao

Bore Point: See Plan - P.O. Box 422 Site:  Bloomfield
Water Elevation: 8.4’ Las Cruces, NM 88004 Giant Refining
‘ 505-523-7674 Elevation: EXISTING

Boring No.: OW25+70
‘ Date:  4/6/2005

Log of Test Borings
BLOW : MATERIAL CHARACTERISTICS .
LAB #| DEPTH | COUNT | PLOT| SCALE| (MOISTURE, CONDITION, COLORETC.) | %M |LL| PI| CLASS.
0.0-10.5 i Sand, Very Fine to Medium, Brown, Damp o
okt Gravel, Cobbles
Vet ik _2_._5'
Srtedririrdrdrd ig
8.4 bt Water Level 8.4’
Werkddriried J-Q-g )
10.0 ====a Nacimiento Formation
11.0 ™D
Set2"Well @ 11.0'
5' of Screen
9.0' of Riser
Top of Sand 5.8'
18.0 |Top of Bentonite 3.0°
20.0
J )
SIZE & TYPE OF BORING: 4 1/4" 1D HOLLOW STEMMED AUGER LOGGED BY: KMM |

Cunzipped\Cbservation Well Logs\{OW25+70_rev xis]Sheett

YA Ay e sy na



Client: Western Refining Southwaest, Inc.
Site: SWMU Group #2, Bioomfield Refinery
Job No.: 354 - Bloomfield, NM

Geologist: Tracy Payne

Driller: Enviro-Drill, Inc.

Drilling Rig: CME 75

Drilling Method: Hollow-Stem AugerfODEX
Sampling Method: Split Spoon

WELL CONSTRUCTION

Total Depth: 20 bg!

Ground Water: 16.65' 8TOC 10/28/08
Elev., TOC (ft. msl): 5518.794
Elev., PAD (ft. msl): 5516.157
Elev., GL (ft. msl): 5515.872
Site.Coordinates:

N 50484517 E 52377.344

Comments: 0-10 Interval (9/25/08, 819F (0-6), 82°F (6-10) }; 10-20 interval (10/15/08 44F).

Well No.: MW-50 (SWMU2-5)
Start Date: 9/25 & 10/15/2008
Finish Date: 9/25 & 10/15/2008

Sampling

Organic Vapor

Type/Container/No
{(ppm)

Depth (ft.)
Sample Depth
Time

Sample
Saturation
USCS Class
Recovery (%)

Sample Description

Completion Results

.
[95]
u

Ground Surface

1030IG/2V/ '
2E/2J

2| 10asgs2ys

Silty Clay/Ciayey Silt (CL/ML)
Low plasticity, firm, damp, brown

R_RE/2]

0.3

20

Clayey Silt (ML)
Similar to above

daseeoddegondr s g e lgen i

~

Gravelly Sand (SW)
Fine to medium grain, loose, dry, brownish
gray, gravel present throughout

Gravelly Sand (SW)
Similar to above

-]

Gravelly Sand (SW)
Similar to above

-y
-

iy
w

13- SIrAT

Gravelly Sand (SW)
Fine to medium grain, loose, dry, brownish
gray, gravel present throughout

Gravelly Sand (SW)
Similar to above, damp to moist

N

Aluminum Protective Cover ]

s

9

Cement/Bentonite Grout

Bentonite Pellets

-]
Steel Reinforced Concrete Pad - 4'x4'x6"

4" Sch. 40 PVC w/Threaded Joints

=14

-
w

—y
~

Gravelly Sand (SW)
Similar to above, saturated, irace clay,
medium fo coarse grain sand

Gravelly Sand (SW)
Similar to above, saturated, dark brown

4" Sch. 40 PVC Slotted 0.01" Screen w/Threaded Joints
1"10/20 Sieve Sand Filter Pack

(

FB101508
1115
EB101508

-
©0 -

1130

b e e bog oo i

Sand/Sandstone (SP/SS)
Fine grain, compact, damp, light brown to

tan Nacimiento Formation

~ 4" Flush Threaded Sch. 40 PVC Cap

18’
18.5'
19'

Total Depth < 20' BGL

8" Diameter Borehole

R )
3833 S. Staples, Suite N-229
Corpus Christi, Texas 78411

Sheet: 1 of 1

361/855-7335
361/855-7410 fax




Client: Western Refining Southwest, Inc.

Site: SWMU Group #2, Bloomfield Refinery
Job No.: 354 - Bloomfield, NM
Geologist: Tracy Payne
Driller: Enviro-Drill, inc.
Drilling Rig: CME 75
Drilling Method: Hollow-Stem Auger/ODEX
Sampling Method: Split Spoon
Comments: 0-10 Interval {9/25/08, 859); 10-20 Interval (10/1/08 80°F).

WELL CONSTRUCTION

Well No.: MW-51 (SWMU2-9)
Start Date: 9/25 & 10/1/2008
Ground Water: 14.58' BTOC 10/28/08  Finish Date: 9/25 & 10/1/2008

Total Depth: 20 bgl

Elev., TOC (ft. msl): 5515.583
Elev., PAD (ft. msl); 5513.098
Elev., GL (ft. msl): 5512.877
Site Coordinates:

N 5040%1.208 E 52102.539

Sampling
)
<
£ 8 H -
5 & & 2 £ Sample Description Completion Results
2|3 R B
T | @ o8 £ |8 o ]
= k=3 1ax| 8 | €= >
§| E|2|Eg 2 |88 § | ¢
8| & |[F|8Z] & [&& 3 0«
.4—5
-2 ]
3 3
= o
=3 L]
03 o Ground Surface &
3 [y 5 | 153072V Clayey Siit (ML) g 5
3 RE/2) 0.1 g0 | Very fine grain, compact, dry, brown £y o
o T | 1sasigizvs EY 3 L 3
E 2E/2) No Recovery E® & 3
3 0.2 - 25 2 s
= e ¥ 2
= & E £ 5 %
E Gravelly Sand (SW) S & 0
3 Very fine to medium grain, loose, dry, =Y
6 q: brown, grave! present 'é 2 5
6 S £
3 Gravelly Sand (SW) 238 §
3 Similar to above €3
3 : ER
B: 8 > e
E Gravelly Sand (SW) “E
E Similar {o above, damp to moist at base z
: g
10 5
3 Gravelly Sand (SW) 3 E
= Medium grained, loose, dry to damp, 5
3 brown, grave! thraughout S E
12
E Gravelly Sand (SW) LR
3 Similar to above, saturated at 14' byl g9
3 —1;35 1115872V o g
144 =14 P-4 > .
43 PES| 2 Sand (SP) g9
3 Medium to coarse grain, loose, grayish ¥ q
3 brown, saturated, trace gravel and trace 5 = :
163 clay nodules, ciayey sand at base A o L
E i
RPS Sheet: 1 of 2 361/855-7335

3833 S. Staples, Suite N-229
Corpus Christi, Texas 78411

361/855-7410 fax




Client: Western Refining Southwest, Inc.

Site: SWMU Group #2, Bloomfield Refinery

Job Na.: 354 - Bloomfield, NM
Geologist: Tracy Payne
Driller: Enviro-Driit, Inc.
Drilling Rig: CME 75

Drilling Method: Hollow-Stem Auger/ODEX

Sampling Method: Split Spcon
Comments: 0-10 Interval (9/25/08, 85°F); 10-20 Interval (10/1/08 80°F).

WELL CONSTRUCTION

Well No.: MW-51 (SWMU2-9)
Total Depth: 20 bgl Start Date: 9/25 & 10/1/2008
Ground Water: 14.58' BTOC 10/28/08 Finish Date: 9/25 & 10/1/2008
Elev., TOC (ft. msl); 5515.583
Elev., PAD (ft. msl): 5513.098
Elev., GL (ft. msl): 5512.877

Site Coordinates:
N 50401.208 E 52102539

Sampling
0
3
£ 2 H -
5 £ 8 9 Sample Description Completion Results
-~ 8 ‘s [ =1 o § b .
£ si8ln | &1 ¢
= | 2 23| (8| & | ¢
5 [-% =% = =
§| £ (8582138 8|3
8| & |EF|BF] & |68 5 | &
3 P 6% 2t Gravelly Sand (SW) —] 4
3 e Medium to coarse grain, compact, 18" i X
3 brownish gray, saturated, clayey from 16- 18.5' & —/ 8
193 16.5' bgl v g 5
g Sand/Weathered Sandstone (SP/SS) § o &
3 Fine grained, compact to dense, damp, o 2 ®
21 greenish gray to light brown Nacimiento E =4 3
3 Formation : g 2
- @
3 Total Depth = 20' BGL § 2 B
233 » 2 8
= s g 2
3 S £
pn o =
25 - 2
3 ] T
= o hd
3 >
3 a
273 g
B £
= [£3
3 [}
293 <
313
333
35
373

R
3833 S. Staples, Suite N-229
Corpus Christi, Texas 78411

Sheet: 2 of 2. 361/855-7335
' 361/855-7410 fax




Client: Western Refining Scuthwest, Inc.
Site: SWMU Group #2, Bioomfield Refinery

Job No.: 354 - Bloomfield, NM
Geologist: Tracy Payne
Drilter: Enviro-Drill, Inc.
Drilling Rig: CME 75

Drilling Method: Hollow-Stem Auger/ODEX

Sampling Method: Split Spoen

WELL CONSTRUCTION

Well No.: MW-52 (SWMUB-6A)
Start Date: 10/13/2008
Ground Water: 36.03' BTOC 10/28/08 Finish Date: 10/14/2008

Total Depth: 41" bgl

Elev., TOC (ft. msl): 5538.626
Elev., PAD (ft. msi): 5536.148
Elev., GL (ft. msl): 5535.908
Site Coordinates:

N 49828.227 [ 52839.886

Comments: 0-10 Interval (10/13/08, 40°F); 10-41 Interval (10114/08, 40°F-42°F). SWMUB-6A is 42'W 10°S of SWMUS-6.

3833 S. Staples, Suite N-229
Corpus Christi, Texas 78411

Sampling
o
£
[ T3 o
2 £ g_ o | ¥ Sample Description Completion Results
gl a el §1> | 8| & '
s | 2 23| 5 (€. O | ¢
& [-% = =9 e -
5l Elg|Ey 288 8§ | &
8| & |F|dF @ 68 5 i S
.’ R
.2—: &;’
E 8
03 Ground Surface 2
E Sift (ML) g o
3 Fine grain, loose, dry, brown n_§ 3 P
I X =
& 5 , B
3 1 o m
] £ g 3
| ;G
E 8 § B
b @
6] 8 E
! l 5 =z
= = 154
: & &
- o
B—; @ ]
103 P %
E Silt (ML) £
3 0.3 80 Fine grain, loose, dry to damp, brown g
123 . ' 8
3 Silt (ML) &
E 0.4 100 | Similar to above §
hE Silt (ML) @
3 0.5 100 | Similar to above %
3 a
163 Silt (ML) 2
3 0.4 i 100 | Similar to above <]
3 i 17'6" EN
183 ' 3 |
E Silt (ML)
3 0.5 100 N Similar to above
203 7 Clayey Silt/Silty Clay (WL/CL) 190
E 7 \\ Low plasticity, soft, damp, brown
APS Sheet: 1 of 2 361/855-7335

361/855-7410 fax




WELL CONSTRUCTION

Well No.: MW-52 (SWMUB-6A)

Client: Westemn Refining Southwest, Inc. Total Depth: 41 bgl Start Date: 10/13/2008
Site: SWMU Group #2, Bloomfieid Refinery Ground Water: 36.03' BTOC 10/28/08  Finlsh Date: 10/14/2008
Job No.: 354 - Bloomfield, NM Efev., TOC (ft. ms}): 5538.626

Geolagist: Tracy Payne Elev., PAD (ft. msl): 5536.148

Driller: Enviro-Drill, Inc. Elev., GL (ft. msl): 5535.908

Driflling Rig: CME 75 Site Coordinates:

Drilling Method: Hollow-Stem Auger/ODEX N 49828.227 E 52839.886

- Sampling Method: Split Spoon
Comments: 0-10 Interval {10/13/08, 40°F); 10-41 Interval (10/14/08 40%F-429F). SWMUB-6A is 42'W 1095 of SWMUB-6.

Sampling
o
€
0 3
'-g_ .5 g " 9 Sample Description Compiletion Results
| & E|§(> | 8|z
Sl | |e8|5|2.] S| ¢
[} Qg = =
Bl E kg2 (88 8|3
a » |i-|loFl o 08 O c
3 | Clayey Silt/Siity Clay (ML)
E 04 100\ Similar to above 4 “ "
223 Ciayey Sil/Silt (ML) & &
E Similar 10 above, except decrease in clay 3 g B
3 content o i
243 Ciayey Sil/Silt (ML) ¢ T
E Similar to above / g — o
3 Gravelly Sand (SW) o 2¢F 3
26 Fine grain, loose, damp, brown, gravel g 7]
3 throughout / g3 &
E Gravelly Sand (SW) £3 =
28 Simifar to above N DLl
3 Gravelly Sand (SW) ¥ E :
3 Similar to above e
305 : ]
3 Gravelly Sand (SW) 5 a
= Similar to above @ S
32 E 51 S
3 Gravelly Sand {SW) % §
3 8 3 Similar to above, moist to saturated at £ | -
aed 2 0915(235:\3\11/ - base 7,3 (‘%
E T Gravelly Sand (SW) 21 B
3 Fine to medium grain, loose to compact, g §
363 saturated, brown = | E
E Gravelly Sand (SW) & | =
E Similar to above, trace sandstone at base, B 1
383 very light reddish brown to tan a8 E
3 Sand/Sandstone (SP/SS) 38.5' L)
3 Fine grain, compact, moist to saturated at 39
E base, yellowish brown Nacimiento
3 Formation
3 = Sand/Sandstone (SP/SS)
2 F Simifar to above /
3 Total Depth = 41° BGL
ApPs . ' . Sheet: 2 of 2 361/655-7335

3833 S. Staples, Suite N-229
Corpus Christi, Texas 78411 361/855-7410 fax




WELL CONSTRUCTION

Well No.: MW-53 (SWMUB-12)

Client: Western Refining Southwest, Inc. Total Depth: 41.5' bgl Start Date: 9/23/2008
Site: SWMU Group #2, Bloomfield Refinery Ground Water; 38.67' BTOC 10/28/08  Finish Date: 9/24/2008
Job No.: 354 - Bloomfield, NM Elev., TOC (ft. msl); 5541.322

Geologist: Tracy Payne ' Elev., PAD (ft. msl): 5538.7 -

Driller; Enviro-Drill, Inc. Elev., GL (ft. msl): 5538.46

Drilling Rig: CME 75 Site Coordinates:

Drilling Method: Hollow-Stem Auger/ODEX N 49628.129 E 52879.301

Sampling Method: Split Spoon
Comments: 0-10 Interval (9/23/08, 80°F); 10-41.5 Interval (8/24/08, (10-28) 60%F, (28-30) 66°F, (30-39) 70°F).

Sampling
0
g
£ 2 S —
5 = g g £ Sample Description Completion Results
gl 8 HERRERES
= 2|, 188|818 o | &
£ % S |SEl @
2| E|EE8 2|88 § | ¢
8| & [Fload| & |68 5 [
: .
-2 B
E >
E 3
3 Ground Surface L
0 G/2v/ =
3 1| 1830b¢ /) Sitt (ML) 8 %
3 0.5 70 | Very fine grain, compact, dry, brown S 3 2
3 | 1645912V ery fine gral pact, £ ] 2
2 E/2) E [3]
g Siit (ML) 5 g ' g
3 0.5 70- | Similar to above E & E &
i =] Q - -
43 @ g
E Siit (ML) 3 B £
3 0.5 70 | Similar to above 8 g 5
5% -] = ©
E Silt (ML) s 5
3 0.4 80 | Similar to above, damp, trace quartz sand £ 4
= . [] a
8- -
E Silt (ML) % 3 ¢
3 0.5 80 | Similar to above 5 8 5
o (72}
103 2 H
°3 Sandy Silt (ML) 2 N
E 0.1 90 | Very fine grain, compact, dry, brown, with =
123 , fine grain sand é
E | Sandy sit (ML) e
3 0.0 8 | Simitar to above §
14 -
3 ' Sandy Silt (ML)
E 0.0 ' 90 | Similar to above
163
5 Clayey Silt (ML)
= 0.1 90 i Very fine grain, compact, dry, brown, ﬁ
183 calcareous o
] a
3 Clayey Siit (ML) o
E 0.0 90 | Simitar to above 5
202 : 20' 5
3 % Sandy Silt (ML) @
3 0.1 100 | Very fine grain, compact to loose, dry,
3 brown, with fine grain sand 00"
RPS Sheet: 1 of 2 361/855-7335

3833 S. Staples, Suite N-229
Corpus Christi, Texas 78411 , 361/855-7410 fax




WELL CONSTRUCTION

. RPS : Well No.: MW-53 (SWMUB-12)
Client: Westemn Refining Southwest, Inc. Total Depth: 41.5' bgl Start Date: 9/23/2008
Site: SWMU Group #2, Bloomfield Refinery Ground Water: 38.67' BTOC 10/28/08 Finish Date: 9/24/2008
Job No.: 354 - Bloomfleld, NM Elev,, TOC (ft. msl): 5541.322
Geologist: Tracy Payne Elev., PAD (ft. msl): 5538.7
Driller: Enviro-Drill, Inc. Efev., GL (ft. msl): 5538.46
Drilling Rig: CME 75 Site Coordinates:
Drilling Method: Hollow-Stem Auger/ODEX "N 49628.129 E 52879.301

Sampling Method: Split Spoon
Comments: 0-10 Interval (3/23/08, 80°F); 10-41.5 Interval (9/24/08, (10-28) 60%F, {28-30) 66%F, (30-39) 70°F).

Sampling
[~]
£
13
g % §_ 2 g Sample Description Completion Results
=] & €l § |> s > '
.= = | O
Sl e 281 % |8 g
£ 8 | n.g 5 (8| 9 3
& g E|E £ *3 2o @ §
8| & |82 & |58 8 | &
3 22
3 Sandy Silt (ML) i
233 0.1 100 | Similar to above ' &
E R
E Sandy Silt (ML) &':
25 0.1 100 | Similar to above, damp, calcareous 25 2
E =
3 Silty Sand/Gravelly Sand (SM/SW) g
273 Fine grain, loose, dry, light brown 1o — ﬁ
3 brown, gravelly at base £ &
= Gravelly Sand (SW) 8 i§
293 Similar to above 3 8
3 b <
3 Gravelly Sand/Sandy Gravel (SW) E
313 Similar to above, cobble size S
E : $
3 Gravelly Sand/Sandy Gravel (SW) g §
333 Similar to above a o
3 ___ 5 p
B Gravelly Sand/Sandy Gravel (SW) ) 2
353 Similar to above 3 £
) B b
3 Gravelly Sand (SW) P 8
373 Similar to above % zZ ]
E - 1 1430[G/2V/ Ci Sand (SC =
3 5 DE/2) fayey Sand (SC) _ 54 &
3 Fine to medium grain, compact, moist to ] 5
383 very moist, yellowish brown / A 2
E Sand/Sandstone {SP/SS) P W
3 Fine grain, very dense, dry, light brownto /}40.5' —
413 reddish brown Nacimiento Formation 41
3 Ciayey Sand (SC)
43 _E Fine grained, very dense, damp, greenish
E gray
E Total Depth = 41.5 BGL
453
RPS .
3833 S. Staples, Suite N-229 : Sheet: 2 of 2 v 361/855-7335

Corpus Christi, Texas 78411 ‘ 361/855-7410 fax




WELL CONSTRUCTION

— Well No.: MW-54 (SWMU18-2)
Client: Western Refining Southwest, Inc. Total Depth: 38 bg! Start Date: 9/26 & 10/15/2008

Site: SWMU Group #2, Bloomfield Refinery Ground Water; 32.49' BTOC 10/28/08  Finish Date: 9/26 & 10/17/2008
Job No.: 354 - Bloomfield, NM Elev., TOC (ft. msli): 5530.077

Geolagist: Tracy Payne Elev., PAD (ft. msl): 5527.564

Driller: Enviro-Drill, Inc. Elev., GL (ft. msl): 5527.346

Drilling Rig: CME 75 Site Coordinates:

Drilling Method: Hollow-Stem Auger/fODEX N 49528.406 E 50218.954

Sampling Method: Split Spoon
Comments: 0-10 Interval (9/26/08, 62°F); 10-38 Interval (10/15/08, (10-22) 65%F, (22-38) 62°F).

Sampling
")
€
£ i -] - .
5 8 & » 9 Sample Description Completion Resuits
| 8 el §1> | 8 | &
~— [ 1Y [ ] 8 - .2 Q 1]
£ a el B i~ 2
s E 2|58 2|88 8 |3
B| 3 |E|AF & |68] S | &£
f >
.2-—_ 5
3 >
3 S
3 Ground Surface 2
03 —o- G/2V/ £
3 =i0.5|083005g )5 Clayey Silt/Gravel (ML) 8 &
3 0.4 60 Very fine grain, compact, dry, brown, slight g T o
03 :125 08453/5%/1 : black staining at 0-0.5' bgl, faint odor e < 2
3 Silt (ML) g3 A 8
E 0.4 60 | Very fine grain, compact, damp, brown E & £ 5
3 < B > D
43 D
E Silt (ML) g z §
3 0.3 70 | Similar to above 8 & e
3 b o] = @©
67 : - 8 g
3 ] Silt (ML) & o
E 0.4 . 80 | Similar to above, except trace of very fine £ 3
g grain sand o §
E : Sandy Silt (ML)’ £ 5 g
3 0.5 80 | Very fine grain, compact, damp, brown @ 8 &
103 P Y
E Sandy Silt/Silty Sand (ML/SM) S
3 0.3 90 | Similar to above, damp s
3 a
123 .
2 3 Silty Sand (SM) . E
3 03 Very fine grain, loose, damp, brown § a
= 3
1 = Silty Sand (SM) ‘:—)
= 0.3 Similar to above E
3 157" S
165 5
= Silty Sand (SM) o
3 0.3 Similar to above
183 179"
3 s Siity Sand (SM)
3 1630(235:\,3 15.5 ¢ Similar to above, damp, black
= : discoloration, odor
20 E
RPS .
3833 S. Staples, Suite N-229 Sheet: 1 of 2 361/855-7335

Corpus Christi, Texas 78411 361/855-7410 fax




WELL CONSTRUCTION

Well No.: MW-54 (SWMU18-2)

Client: Western Refining Southwest, inc. Total Depth: 38 bgt Start Date: 9/26 & 10/15/2008
Site: SWMU Group #2, Bloomfield Refinery Ground Water; 32.49' BTOC 10/28/08  Finish Date; 9/26 & 10/17/2008
Job No.: 354 - Bloomfield, NM Elev., TOC (ft. msl): 5530.077

Geologist: Tracy Payne . Elev., PAD (ft. msl): 5527.564

Driller: Enviro-Drill, inc. Elev., GL (ft. msl); 5527.346

Drilling Rig: CME 75 Site Coordinates:

Drilling Method: Hollow-Stem Auger/ODEX N 49528.406 E 50218.954

Sampling Method: Spiit Spoon
Comments: 0-10 Interval (9/26/08, 62°F); 10-38 Interval (10/15/08, (10-22) 65°F, (22-38) 62°F).

Sampling
o
£
. O '
‘%_ .% §, 2 2 Sample Description Completion Results
£ 29 el 2 |0 ] g
b3 [ L= — : -]
-3 B "a’ a % g iE= 7] 3
§| E 2|58 3 88 § |8
8| & |E|l8a2| & |68 8 | &
3 g5 [ogle Gravelly Sand (SW)
E ' Fine to medium grain, loose, damp, gray, »
22 4 faint odor, gravel present throughout e 5 1
E 129 Gravelly Sand (SW) 5 g
3 ‘ Similar to above /] 3 o
243 Gravelly Sand (SW) g g
3 16.1 1 Simitar to above / § 2
3 - Gravelly Sand (SW) o @
263 Similar to above : % 4 ®
e 58.5 1 Gravelly Sand (SW) ? — @
E ; Similar to above 521 S
s QT » = S
7 Ts- || GV Gravelly Send (SW) % 3| g
4 =28 2E/3J g [ 400 Similar to above, moist to very moist at 29' Bt
3 ' bgl, hydrocarbon odor B &
303 x @ | o
3 R Gravelly Sand (SW) é 9
E Medium to coarse grain, loose, saturated, B a
ap ] hydrocarbon ador, black § g
3 Gravelly Sand (SW) 3 5
3 Similar to above, saturated, black, s bod
2 3 hydrocarbon odor ] = %
3 Sand/Sandstone (SP/SS) 2 o
3 Fine grain, compact, dense, moist to- B =
3 saturated, hydrocarbon odor, dark gray to 7 5
36 black Nacimiento Formation Q 2
E Sand/Sandstone (SP/SS) g ¥
3 Similar to above, becomes very dense, 378" .
387 damp 38 3
g Total Depth = 38' BGL 3
e
423
APS Sheet: 2 of 2 361/855-7335

3833 S. Staples, Suite N-229

Corpus Christi, Texas 78411 361/855-7410 fax




Client: Western Refining Southwest, Inc.
Site: SWMU Group #1, Bloomfield Refinery
Job No.: 354 - Bloomfield, NM
Geologist: Tracy Payne

Driller: Enviro-Drill, Inc.

Drilling Rig: CME 75

WELL CONSTRUCTION

Well No.: MW-55 (IM1-1)
Start Date: 4/2/2009
Finish Date: 4/2/2008

Total Depth: 27.25' bgl

Ground Water: Saturated @ 22" bg!
Elev., TOC (ft. msi): -

Elev., PAD (ft. msl): -

Elev., GL (ft. msl): -

Site Coordinates:

Drilling Method: Holiow-Stem Auger/ODEX N E
Sampling Method: Split Spoon
Comments: N36%41.964 W107°58.552
Sampling
2 }
£ E’ ] - s
=4 £ s 2 £ ample Description Completion Results
- 3 g c S ©
£ 9 o8 o'% L 3] E
£ 8 |o|88 ElEa @ | 2
§- E £ E -3 218 g_ 4] g
8| 8 |E|d° 8|de 8 | &
-1
g Ground Surface R e BB CROELS
R Fill/Clay (CL) 3 I :
1] Low plasticity, soft, damp, brown 2 -}: 14 o
. S g ]
E 2 ®
3 Fill/Clay (CL) 5 & ' &
33 Similar to above & g E %
3 o S E
- 5 o 8
3 Fill/Clay (CL) 3 §0
= Low plasticity, soft, damp, brown and gray, B E
3 hydrocarbon odor 8 S
3 , £
E Fill/Clay (CL) v 2 S
73 Similar to above, grayish brown, 3 Q
3 hydrocarbon odor & 8w
n 3 5
- G/2V/ Fill/Sand (SP) K 2
9 110" | 1045[2E/3) Fine grain, loose, damp, brown to dark g 2
brown, hydrocarbon odor 525
1 Fill/Sand (SP) 8
11 Similar to above, hydrocarbon odor 11" i
= Gravelly Sand (SW) &e
133 Fine io coarse grain, loose, damp, dark %
3 gray, hydrocarbon odor @
. >
E Gravelly Sand (SW) - »
153 Similar to above, hydocarbon odor, black 8
3 discoloration, not olly S
u S—
3 Gravelly Sand (SW)
173 Simitar to above, damp, odor, black
E - discoloration, not oily
RPS Sheet: 1 of 2 512/347-7588
R :
404 Camp Craft Road 512/347-8243 fax

Austin, Texas 78746




RPS

WELL CONSTRUCTION

Well No.: MW-55 (IM1-1)

Client: Western Refining Southwest, inc. Total Depth: 27.25 byl Start Date: 4/2/2009
Site: SWMU Group #1, Bloomfield Refinery Ground Water: Saturated @ 22' bgl-  Finish Date: 4/2/2009
Job No.: 354 - Bloomfield, NM Elev., TOC (ft. msl): -
Geologist: Tracy Payne Etev., PAD (ft. msl): -
Drilter: Enviro-Drill, Inc. Elev., GL (ft. msl): -
Drilling Rig: CME 75 Site Coordinates:
Drilling Method: Hollow-Stem Auger/ODEX N E
Sampling Method: Split Spoon
Comments: N36°¢1.964 W107°58.552
Sampling
-]
&
b3
£ .E -4 o | ¥ Sample Description : Completion Results
-~ 8 g c |2 3 beg
g o = 2
Sl e ¢8| g |8 O | ¢
4 . =
E| E|plEg 2|88 8 | &
> = @
8| 3 |FIBF & 68 5 | &
176 leew Pio% 2o Gravelly Sand (SW) 4
199 oo | 1100E/Y 1085 | g | Similarto above, damp, black a &
4B°F ' discoloration, odor, not oily 2 8@
3 B
20- G/av/ Gravelly Sand (SW) § % ®
- , Fine to coarse grain, loose, damp, gray, @ 2
21 22
11132E/3d black discoloration, hydrocarbon odor § . ‘O' @
1 £ — i 4
E Gravelly Sand (SW) 35| s
23] Similar to above, oily, saturated § & §
n 58 e
3 @ E =
3 Gravelly Sand (SW) :6 e <
25-] Similar to above, saturated, black, S & é
e hydrocarbon odor 29 :
3 T — A
3 Weathered Sandstone/Sand (SS) % 2.2 :
3 Fine to medium grain, soft, damp, greenish og —
27 gray, faint odor o705 2 S i3
3 Total Depth = 27.25' BGL '8 §
- £
293 «% ‘%
4 A4
31—5
333
353
e
E&%amp Craft Roa Sheet: 2 of 2 , ' 512/347-7588
512/347-8243 fax

Austin, Texas 78746




WELL CONSTRUCTION

Well No.: MW-56 (IM1-2)

Client: Western Refining Southwest, Inc. Total Depth: 23.75 bg! Start Date: 4/1/2009 13:40
Site: SWMU Group #1, Bloomfield Refinery Ground Water: Saturated @ 19 bgl Finish Date: 4/1/2009
Job No.: 354 - Bloomfield, NM Elev., TOC (ft. msl): -

Geologist: Tracy Payne Elev., PAD (ft. msi): -

Driller; Eaviro-Drill, Inc. Elev., GL (ft. msl): -

Drilting Rig: CME 75 Site Coordinates:

Drilling Method: Hollow-Stem Auger/ODEX N E

Sampling Method: Split Spoon
Comments: N36%41.935 W107958.507; Hydroexcavated to 8'

Sampling
Q
£
£ B |5 - : ,
= 5 -3 2 £ Sample Description Completion Resufts
S|4 §(> | 8| »
= | 28| 2 £ 9| ¢
=3 Q. © [ %9 - & r—d o
8| E|gEE 2|55 8|3
8| & |FI8 & |68 5 o
-2_:. r >
~ [ 3
-~ >
3 S
0 Ground Surface 2 BT
E Fill/Clay (CL) 2 &
3 Low plasticity, soft, damp, brown 2 s ' v
3 & S
R E 5
] P IR
23 Fill/Clay (CL) _gz £ 8 , 8
b Similar to above 2 g 8 £R
z : =
43 2 =]
Fill/Clay (CL) -g £ 2 3%
4611615872V Similar to above, brown to dark gray, 58 o 2 E
PE/3) hydrocarbon odor, sand/grave! at base 2 3 & F
63 g 3 g9
3 Gravelly Sand (SW) s E & a
3 Fine to coarse, lcose, damp, light gray. no 7 % 2 E 4
3 odor £ a _
8 5 %
3 Gravelly Sand (SW) @ 3
- Fine 1o coarse, loose, damp, light gray, no b=
3 odor g
103 £
3 Gravelly Sand (SW) S
3 Similar to above a E
- > o
] o 5
123 Gravelly Sand (SW) ¥ i
3 Similar to above 8 2
] 3
143 %
3 Gravelly Sand (SW) ]
f Similar to above g
a S
1634 — : B =1 :
RPS ’ .
404 Camp Craft Road . Sheet: 1 of 2 : g::gi;;gﬁg fax

Austin, Texas 78746




Client; Western Refining Southwest, Inc. Total Depth: 23.75' bgl

Site: SWMU Group #1, Bloomfield Refinery Ground Water: Saturated @ 19' bgi
Job No.: 354 - Bloomfield, NM Elev., TOC {ft. msl): -
Geologist: Tracy Payne Elev., PAD (ft. mst): --

Dritler: Enviro-Drill, Inc. Elev., GL (ft. msl): -

Drilting Rig: CME 75 Site Coordinates:

Drilling Method: Hollow-Stem Auger/ODEX N E

Sampling Method: Split Spaon
Comments: N36%41.935 W107258.507; Hydroexcavated to 8'

WELL CONSTRUCTION

Well No.: MW-56 (IM1-2)
Start Date: 4/1/2009 13:40
Finish Date: 4/1/2009

Sampling
")
-4
£ € g oy Sample Description Completion Results
= A& g 5§ > o '
£ [ e gl 5 SEl @ 3 —
8| & F|82] & |68 5 | & >
B [ RESR Gravelly Sand (SW)_ é_
= -{1a30iGr2v/ 50 Similar to above, fine to coarse, loose, g
g bE/ay 535F moist at base, light gray. hydrocarbon odor g
18- G
3 2 Gravelly Sand (SW) ]
B 4 Medium to coarse, loose, saturated, black, v
3 o hydrocarbon odor, coarse gravel Elm =
203 = 8
3 Weathered Sandstone/Sand (SS) 3
. Loose, damp to moist, faint odor, gray to §
3 brown, trace gray clay ‘ S %—
22 22 E& I
pe : B
3 g & B g
] g o 8 ©
3 2375 B § T &
24~ Total Depth = 23.75' BGL L w ] Q
- o o (%]
3 ] b £
- 2 ‘g @
263 A9 %
E 2 £
] a E
: < &
28 5 T
] & -
3 N ¥
30—3
3
323
24
3
APS Sheet: 2 of 2 512/347-7588

404 Camp Craft Road
Austin, Texas 78746

512/347-8243 tax




Client: Western Refining Southwest, Inc.

Site: SWMU Group #1, Bloomfisld Refinery

Job No.: 354 - Bloomfield, NM
Geologist: Tracy Payne
Driller: Enviro-Drill, Inc.
Drilling Rig: CME 75

Drilling Method: Holiow-Stem Auger/lODEX

Sampling Method: Split Spoon

WELL CONSTRUCTION

Total Depth: 24.25 bg!

Ground Water: Saturated @ 19’ bgl
Elev., TOC (ft. msi): --

Elev., PAD (ft. msl): -

Elev,, GL (ft. msi): -

Site Coordinates:

N E

Comments: N36241.925 W107°58.516; Hydroexcavated to 7'

Well No.: MW-57 (IM1-3)
Start Date: 3/31/2008
Finish Date: 3/31/2009

Sampling
o
-3
B = '
£ £ g 3 Sample Description Completion Results
@ 8l e |8 2 g
=1 a cl 5 |> S 2
& Py ol = o O o
Ol w [E >
£ B | g8 510§ el @
2| E|B|ER 2|8 g | 8
8| & [Flal| & |68 5 x
-2 T »>
= ]
= >
g 3
03 Ground Surface ® s]
E FilliClay (CL) R &5
3 Damp, brown s ¥ o ¥ 2
1.1 , 5
3 57%F ‘E : £
2 FilliClay (CL) EFS o 3
3 237 Damp, brown to dark gray, hydrocarbon 33- % § § .:)3
3 S57°F odor E—_’ 2 - g
= 7 Fill/Clay (CL) S 3 , §0
3 G/2V/ // Dark 3 & 2 E®
3 a6 |1645 567 gray 8 5
3 RE/S oy 2 9 & §
Ji QRS 6" - E=R &
6 Fifi/Clay (CL) 2 § g 2
3 Similar to above, no recovery 8 g g 9
] 0 Gravelly Sand (SW) 2 " g
83 415 §o Fine fo coarse grain, loose, damp, gray, g o 7]
3 46°F [ fine to coarse gravel, ador 5 ¥
3 3 Gravelly Sand (SW) =
103 35.9 b5 Similar to above, odor £
3 46°F § ? %
3 Gravelly Sand (SW) g s
103 107 £ Similar to above, odor g g
3 46°F - 5 B
3 : o0 173
3 14.7 B Gravelly Sand (SW) N o
143 46°F |, Similar to above, odor (- 3
5 b 5]
3 8
3 X Gravelly Sand (SW) S
16 3 1815ka/2v/ 10.8 “ Similar to above, moist to very moist S
3 2E/3) 48°F [
RPS Sheet: 1 of 2 512/347-7588
404 Camp Craft Road 512/347-8243 tax

Austin, Texas 78746




WELL CONSTRUCTION

Well No.: MW-57 (IM1-3)

Client: Westem Refining Southwest, Inc. Total Depth: 24.25 bg! Start Date: 3/31/2009
Site: SWMU Group #1, Bloomfield Refinery Ground Water: Saturated @ 19 bgl Finish Date: 3/31/2009
Job No.; 354 - Bloomfield, NM Elev., TOC (ft. msi): --

Geologist: Tracy Payne Elev., PAD (ft. ms!): ~

Drilter: Enviro-Drill, Inc. Elev,, GL (ft. msl); -

Drilling Rig: CME 75 Site Coordinates:

Drilling Method: Holiow-Stem Auger/ODEX N E

Sampling Method: Split Spoon
Comments: N36%41.925 W107958.516; Hydroexcavated to 7

Sampling
o
£
o’ Lo
§_ £ § 2 g Sampte Description Completion Results
-1 & | § |> s | » -
£ o 08l = |2 O | g 2
s| 8 |,|2%8 E|Es @ | 3 »
2| E |BIER 2 |BE § | ¢ @
2| & |[F|aF| B |c8 5 || . %
R Gravelly Sand (SW) g
183 > Fine to coarse grain, loose, moist to =
= - saturated, dark gray, strong hydrocarbon 4
3 ¥ odor - . ¥
E Gravelly Sand (SW) £
20 a0 Similar o above, saturated, strong i
3 hydrocarbon odor §
3 5720 Gravelly Sand (SW) 5% |
2] 5585 100 | Similar to above £ 8
3 a8g . 2 E
3 e L5555 23 §if —
3 y Clay (CH) ® g a
24 / 100 | High plasticity, very stiff, damp, gray and a5 L, S
E . light yellowish orange A 245 5 B¢ ® Q
] Total Depth = 24.25' BGL %’ & g §
- 1=
263 58 3 5
3 a5 = o @
E 2 z
I (o] Q
283 = £
= = -
E S g
E & [t
303 N
323
E
343
3
36
RPS .
404 Camp Craft Road Sheet: 2 of 2 512/347-7588
Austin, Texas 78746 512/347-8243 fax -
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RPS

Client: Western Refining Southwest, Inc.

Site: SWMU Group #1, Bloomfield Refinery

Job No.: 354 - Bloomfield, NM
Geologist: Tracy Payne
Driller: Enviro-Drill, inc.
Drilling Rig: CME 75

Drilling Method: Hollow-Stem Auger/ODEX

Sampling Method: Split Spoon
Comments: N36%1.930 W107°58.548

WELL CONSTRUCTION

Total Depth: 27" bgl

Ground Water: Saturated @ 19.5' bgl

Elev., TOC (ft. msl): -
Elev., PAD (ft. msl): -
Elev., GL (ft. msl): -
Site Coordinates:

N E

Well No.: MW-58 (IM1-4)
Start Date: 4/3/2009
Finish Date: 4/3/2009

Sampling
o
£
£ g 8 = : .
=4 £ a g 2 Sample Description Completion Results
g 8 €l § s -] ;
S| e 28/ 5ig |90 |8
a o £ =
8| E|2|EE 2|88 & |8
8| & |F|8d&| & |68 8 | &
-2
E - .
03 Ground Surface i o LA
E Fill/Clay (CL) g%
3 Low plasticity, soft, damp, brown E 3 )
- S p °
2;-‘ ED v = ﬁ
g Fill/Clay (CL) § &g @
3 1215072V Similar to above, hydrocarbon odor, gray £ &8 £ 8
3 2F/3) discoloration £ =
43 g g -8 g
E Fill/Clay (CH) S 3 82
Z High plasticity, firm, damp, gray and 5 § § E ©
5] brown, hydrocarbon odor, black S s S
65 discoloration 5 E o
E Fill/Clay (CH) c % 2 &
3 Similar fo above, hydrocarbon odor, biack & § 5 9
g3 discoloration g Z 3 9.; 5
E Fill/Clay (CH) . g2
3 Similar to above 2 -
E 3 “
103 z
E Gravelly Sand (SW) 3 5
= Medium to coarse grain, compact, damp, 1075 o Ky
. dark gray, faint hydrocarbon odor, trace a 5
123 clay, coarse gravel S i
3 Gravelly Sand (SW) . 5 g
3 Similar to above, hydrocarbon odor, dam G a
= to slightly moist, dark gray 5 ]
14— L S
3 Gravelly Sand (SW) n
= Similar to above, damp, to slighly moist 8
3 3
163 )
3 Gravelly Sand (SW)
3 Similar to above
RPS Sheet:
404 Camp Craft Road eet: 1 of 2 512/347-7588
512/347-8243 tax

Austin, Texas 78746




Client: Western Refining Southwest, Inc.
Site: SWMU Group #1, Bloomfield Refinery
Job No.: 354 - Bloomfield, NM
Geologist: Tracy Payne

Drilter: Enviro-Drill, Inc.

Drilling Rig: CME 75

WELL CONSTRUCTION

‘ Well No.: MW-58 (IM1-4)
Total Depth: 27" bgl Start Date: 4/3/2009
Ground Water: Saturated @ 19.5'bgl  Finish Date: 4/3/2009
Elev., TOC (ft. msl): --

Elev., PAD (ft. msi): --
Elev., GL (ft. msi); -
Site Coordinates:

Drilling Method: Hollow-Stem Auger/ODEX N E
Sampling Method: Split Spoon
Comments: N36°41.930 W107958.548
Sampling
o
3
@ h
£ 5 4 o | £ Sample Description Completion Results
(] ~
| & E§1> | 8| &
= 2 208 (2] o | € B
1=
§| E|g|ed 2|88 8 |3 2
8| 3 |F|laX| & (68 5 | & e
c e @&
3 E
18- N g
by i ¢ Gravelly Sand (SW)
] ~ | 312 |@ Medium to coarse grain, compact, damp to — &
3 ¥ | 70oF moisl, gray, hydrocaron odor a b 4
20 Sand (SP) 3 )
b Medium grain, compact, moist to very r-J
3 maoist, black, strong hydracarbon odor §
E Sand (SP) gz
22 - K
I Similar to above, saturated, strong o
3 [\ hydrocarbon odor z 2
3 Sand/Ciay (SP/CH) $ s
24 No recovery ] S
23
3 Clay (CH) 2B
o6 High plasticity, firm, damp, moist in sand 2575 £ § —
3 seams, olive brown, odor B S &
3 o 1 O
3 27 > BT o
: Total Depth = 27' BGL a s >
28 s 2
3 s 5 9
.- ] (/2] :
e [53] o 'E
3 & %
30 B
3 o
- =4
3 [=
3 ]
323 =
3 %
34@
36—3:
_“ .
RPS Sheet: 2 of 2 512/347-7588

404 Camp Craft Road
Austin, Texas 78746

512/347-8243 fax




Client: Weslern Refining Southwest, Inc.
Site: SWMU Group #3, Bloomfield Reflnery
Job No.: 354 - Bloomfield, NM

Geologist: Tracy Payne

Drifler: Enviro-Drill, Inc.

Drilling Rig: CME 75

Drilling Method: Hollow-Stem Auger/ODEX
Sampling Method: Spfit Spoon
Comments: N36%1.767 W107°58.370'

WELL CONSTRUCTION

' Well No.: MW-59 (SWMU 4-1)
Total Depth: 44.25' byl Start Date: 4/6/2009
Ground Water: Saturated @ 40" bgl Finish Date: 4/6/2009
Elev., TOC (ft. msl): 5545.196
Elev., PAD (ft. msl): 5542.365
Efev., GL (tt. msl): 5542.373
Site Coordinates: )
N 36%41'45.92938" W 107°58'22.20599"

Sampling
[}
g
5 % § o 13 Satple Description Completion Resuits
— O & - .
€S| |08/ 2le |85
y:9 a3 Eie=x o 3
HEHE L EERE
8| & |E|&F| & |68 3 | &
C *
-2 a
; 8
3 g
] Ground Surlace 3 RV
O3 T |oeespy; Clayey Silt (L) B
3 ’ 0.2 Low plasticity, firm, damp, brown E T o
. X 2
3 18- G2/ 39%F g §
23 g | 0930, 2 3 p:
E Clayoy Silt (ML) < & @ .
b Similar to above [ £ -
3 29 g 3 2
; ar 5 i 2
43 Clayey Silt (ML) 3 g %
: 0.8 Similar 1o above, mixed with soft black 8 £
e - £ -
3 a7 sticky sludge, odor s o
= Clayey SilUSiudge (ML) g g
o 11082y, 214 Gray siit mixed with sludge £
37 F 2
83+ Clayey Silt (ML)
= 07 | Low plasticity, soft, damp, brown te light §
1 N 5.9 fai
3 s gray, 8.5-9" faint odor %,
10 Clayey Silt (ML) g
] 4 Simitar to abave, light gray/brown %
3 49F g
" ]
123 Sitty Sand (5i) o
3 96 b Very fine grain, compact, damp, brown -
3 499 |
4 Silty Sand (SW)
3 Simitar to above
RPS Shest: 1 of 3 512/347-7588
404 Camp Craft Road 512/347-8243 fax

Austin, Texas 78746




Client: Western Refining Southwest, Inc.
Site: SWMU Group #3, Bloomfield Refinery
Job No.: 354 - Bloomileid, NM
Geologist: Tracy Payne

" Driller: Enviro-Drill, Inc.

Drilling Rig: CME75

Drilling Method: Hollow-Stem Auger/ODEX

Sampling Method: Split Spoon

Comments: N36%1.767' W10758.370'

WELL CONSTRUCTION

Well No.: MW-59 (SWMU 4-1)
Start Date: 4/6/2009
Finish Date: 4/6/2009

Total Depth: 44.25' byl
 Ground Water: Saturated @ 40' bgl
Flav., TOC (ft. msl): 5545.196
“ Elev., PAD (ft. msl); 5542.365
Elev., GL (ft. mst): 5542.373
Site Coordinates:

N 36741'46.92938" W 107°58'22.20599"

Sampling
Q
- €
£ % 21,8 Sample Description Completion Results
2| s 512 | &8¢
=l 2118818l 0 | B
| E|g|t gl 2|8 ‘EL g 2
R 3 |FIdX (68 5 | &
] 8.0 { 50
3 S50°F
16
3 Slity Sand (SM) =
3 a1 &0 Similar to above (ED
3 S0°F ' g %
18] [=]
63 Silty Sand (SM) o 5
3 ey >
1 73 80 Similar to above, gypsum orystals § %
3 S0°F £ §
20
°3 Sifty Sand (5M) z
E 6.4 80 Very fine to fine grain, loose to compact, z 8
3 ~ i . [
:_J SO%F light brown to tan 3 5
22~ b=
E Silty Sand (SM) 53 2
E 6.8 ! B0 Similar to above - g S
3 500F 3 2
243 4§ 5
3 Siity Sand (SM) B é
] 55 85 Similar to above (3
E - 5
26 . (=)
3 : Siity Sand (SM) ¥ 3
3 63 1 g0 Similar to above ‘% -
3 50°F 2 3
28-7] a.
E Silty Sand (SM) ® g %
] a2 %0 Similar to above }ﬁ £
E SOF h 5
30 0
. Clayey Siit (ML) 2
: 39 80 L.ow plasticity, soft 1o firm, damp, brown B
k 50¢F §
32— -
APs .
404 Camp Craft Road Sheet: 2 of 3 g:gg:;;gﬁ o
- X

Austin, Texas 78746




Client: Western Refining Southwest, Inc.
Site: SWMU Group #3, Bloomfield Refinery
Job No.: 354 - Bloomfield, NM

Geologist: Tracy Payne

Drilier: Envire-Drill, inc.

Drilling Rig: CME 75 .
Drilling Method:; Hollow-Stem AugerfODEX
Sampling Method: Split Spoon
Comments: N36%41.767" W107258.370'

WELL CONSTRUCTION

Well No.: MW-59 (SWMU 4-1)
Total Depth: 44.25' byl Start Date; 4/6/2009
Ground Water: Saturated @ 40’ bgi Finish Date: 4/6/2009
Elev., TOC (ft. msf): 5545.196
Elev., PAD (ft. msl); 5542.365
Elev., GL (ft. msl): 5542.373
Site Coordinates:
N 36°41'45.92938" W 107958'22.20599"

Sampling
[+3
2
s b3
£ .g é_ p T Sample Desctiption 4 Completion Results
51 & §l> | = 2 ‘
ARINT IR
o| E|EIER 2 (BE- S| ¢
8|3 |EaHa)258 8
3 R R ‘Gravelly Sand (SW)
" 3 o8 Fine to ¢oarse grain, compact, damp,
= SoF [\ brown, medium to coarse gravel /] b
3 . Sand (SP) 5
k Fine grain, foose, damp, brown V4 >
3 Sand (SP) 3
35
3 N\ Similar to above / £
[ Gravelly Sand (SW) é
3 Fine to caarse grain, compact, damp, c 5 -
37 ias- |170darmw 2 & brown, medium to coarse gravel H =
Jiiag] by i Sand (SP) 3 x T
43 Fine grain, loose, damp, brown 5 3 §; ®
E Gravelly Sand (SW) s o B }%
397 Fine 1o coarse grain, compact, damg, S E 3
3 brown, medium to coarse gravel 59 g 3
] Gravelly Sand (SW) Q5 . 4
3 Similar to above, moist a g % -
41 Sand (SP) e g
3 Fine grain, loose, damp tn moist, brown ({’3) e g
E Gravetly Sand (SW) 3, f -
E Fine to coarse grain, compact, saturated, s 3
43 brown, medjum to coarse gravel 4y &
3 Gravelly Sand (SW) i o
3 Similar to above wapy | E
. Nacimiento Formation Sandstone (SS) 4.25 : A
45 Dense, damp, yellowish brown ' b 2
] Total Depth = 44.25 BGL 3 o
: o
47
48]
RPS Sheet: 3 of 3 §12/347-7
g 30 -7588
404 Camp Craft Roa §12/347-8243 fax

Austin, Texas 78746




WELL CONSTRUCTION

o Walil No.: AOC 22-12/ TW-01
Client: Western Refining Southwest, Inc. Total Depth: 42' bg! Start Dater 4/13/2009

Site: SWMU Group #3, Bioomfield Refinery Ground Water: Saturated @ 37.75' bg!  Finish Date: 4/13/2009
Job No.: 354 - Bioomfield, NM Elav., TOC (ft. mel): 5543.607
Geologlst: Tracy Payne Elev., PAD (ft. ms}); 5540.336
Dreififer: Enviro-Drill, Inc. : Elev., GL (ft. msl); 5540.449
Drilling Rig: CME 75 Site Coordinates:
Drilling Method: Hollow-Stem Auger N 36°41'48.82442° W 107°58'16.02512"
Sampling Method: Split Spoon
Comments; N36°41.816° W107958.256'
Sampling
o
=
H -
2 £ 8 2 F Sample Description Completion Resuits
z § £l § |2 y- S
El e 28 518, 0| ¢
a aS ) .
8l E|zlEL 228 8§
8| & |E|&F 68 3 |
-2—:.
5 . ‘ Ground Surface BAE TS
*Y Tos| 081506, it ML % &
3 Y Very fine grain, cormpact, damp, brown % £
o g vasgSla) g 5
3 Clayey St (ML) z 2 8
3 Simifar to above P £ p
pt 2‘) - -t
43 Clayey Silt (ML) 2 3 E
3 Similar to above 5 = a
63 < £ N
3 Clayey Siit (ML) 8 §
E Similar to above 8 o
8‘:' : g o
3 Clayey Sitt (ML) x =
3 Similar i above, trace fina grain sand ] §
3 . (2]
3 Sandy Silt (ML) N
3 Very fine grain, loose to compagct, damp,
123 | light brovn
E Sandy 50t (ML)
3 Simitar to above
14—§ Clayey Sitt (ML)
E Low plasticity, soft, very fine grain,
163 __compact, damp, brown
£ Clayey Stit (ML)
E Similar to above
hE Sandy Sit (ML) 4
g Very fine grain, ioose to compact, damp,
203 light brown B
E Slity Sand (SM)
E Very fine fo fine grain, loose, damp, light
223 N brown
RPS Shest: 1 of 2 512/347-7588

404 Camp Craft Road
‘Austin, Texas 78746 512/347-8243 fax




Client: Western Refining Southwest, Inc.
Site: SWMU Group #3, Bloomfietd Refinery
Job No.: 354 - Blaomfield, NM
Geologlst: Tracy Payne

Driller: Enviro-Diill; Inc.

Prilling Rig: CME 75

Drilling Method: Hollow-Stem Auger
Sampling Method: Split Spoon
Comments; N36%41.816' W107°58.256'

WELL CONSTRUCTION

Well No.: AOC 22-12/TW-01
Tatal Depth: 42’ bol Start Date: 4/13/2008
Ground Water: Saturated @ 37.75'bg!  Finish Date: 4/13/2009
Elev., TOC (ft. mst): 5543.607
Elev., PAD (ft. msl): 5540.336
Elev., GL (ft. msi): 5540.449
Site Coordinates:
N 36°41'48.82442" W 107t58'16.02512"

Sampling

Depth {it)
Sampie Depth
Time
Sample
Type/Container/No
Saturation

apor
Recovery (%)

USCS Class

Sample Description Completion Resuits

@ s | Organic V
“ | (ppm)

n
-
3

Siity Sand (SM)

Very fine io fine grain, loose, damp, light
[\ brown

Sitty Sand (SM)

Similar to above, faint odor

n
®

/ 100

[ 1
o

chen oo el g

Slity Sand (SM) »
Simifar to above, clayey sand at base, dark
brown, odor 4
Sandy Clay (CL)

Low plasticity, soft, damp, dark brown,
N odor

Sility Sand (SM/SP) 31
Fine grain, loose, damp to very damp, dark

Cement/Bentonite Grout

AN

— Bentonite Peliats

G/2V/
' | 1150G2E/3J

gray, odor

Gravelly Sand (SW)

Fine 1o medium grain, loose, damp, gray,
[\ coarse gravel, odor

Gravelly Sand (SW)

AN

of 2° Sch. 40 PVC Slotted 0.01" Screen w/Threaded Joirts

- G/
§ 1210125/3«!

Similar to above

No Recovery - similar to above
Gravelly Sand (SW) :
NSimilar to above, salurated at 37.37' bgl /]

Sand (SW)
Fine to coarse grain, loose, saturated,
gray, odor

365

o

10/20 Sieva Sand Fllter Pack

A

14 Saturated @ 37.75' byl

2" Flush Threaded Sch. 40 PVC Cap

42

44

48

aoadaena eyt Dooodonotorgee s ieadooos ko g

Nacimiento Formation Clayey
Sand/Weathered Sandstone {SC/SS)
Dense, damp, yellowish brown

Total Depth = 42 BGL

Sand (8W) o
Similar to0 above, saturated, gray, odor / 42

4" Well Sumpl

RPS
404 Carnp Craft Road
Austin, Texas 78746

Sheet: 2 of 2 512/347-7588
512/347-8243 fax




WELL CONSTRUCTION

el : : Well No.: MW-60 (AOC 25 -2)
Client; Westem Refining Southwest, inc. Total Depth: 45.5' bgl Start Date: 4/5/2009

Site: SWMU Group #3, Bloomfield Refinety Ground Water: Not Encountered Finish Date: 4/5/2009
Job No.: 354 - Bloomfleld, NM Elev., TOC (ft. msl): 5543.711

Geaologist: Tracy Fayne Elev., PAD (ft. msl): 5544.003

Driller; Envirg-Drill, Inc. Elev., GL (ft. msl): 5544.007

Drilling Rig: CME 75 Site Coordinates: '

Drilling Method: Holiow-Stem Auger/CDEX N 36%1'45.37028" W 107%58'25.98617"

Sampling Method: Split Spoon
Comments: Hydroexcavated to 8 bgl. N36%41.754' W107°58.434'

Sampling
[o]
Z
| € 2 g P z Sample Description Completion Results
- § g g s 5 E. '
& @ @ 8 -oé L o @
= - %4 Cl oo
& £ | 2|28 2|85 & | 8
8 & | F|&2 & (og S |
-2 ) >
3 )
= 5
3 o B
3 Graiind Surtace o LEES
03 == 0- G4V L Z ! s
= G .11645 | Clayey Siit (ML) g @ -
3 Hos 4E/6) i oY 5 g 2
3 aDup 04 100 Low plasticity, very soft, damp, brown g % X{ i;
R ) E
B i L o B R g3
3 ' l gla;lrey silt (ML) E S 2 P
3 0.4 100 imilar tc above S g 3 g
] 53°F 8 3 a
43 Clayey Siit (ML) B g &
3 o | Similar to above, no recovery s g
i @ =
3 T 0
L= [ o
] Clayey Sift (ML) & o
3 04 100 Similar to above Zé
. 3 53 _ Y%
3 Clayey Sift (ML) +
3 0.0 90 Low plasticity, very soft, damp, brown g
o (43
o3 435F E
3 ! Clayey Silt (ML) £
3 0.0 80 Similar to above %
E 43¢F £
23 Sifty Sand (S¥) o
B oo | Very fine grain, loose to compact, damp,
3 ! brown
14
RPS . g
404 Gamp Craft Road Sheet: 1 of 3 512/347-7569

Austin, Texas 78746 512/347-8243 fax




WELL CONSTRUCTION

R Well No.: MW-60 (AOGC 25 -2)
Client: Westem Refining Southwest, Inc. Total Depth: 45.5 byl Start Date: 4/5/2009

Site;: SWMU Group #3, Bloomfield Refinery Ground Water: Not Encountered Finish Date: 4/5/200¢9
Job No.: 354 - Bicomnfield, NM Elev., TOC (ft. msl): 5543.711

Geologist: Tracy Payne Elev., PAD (ft. ms}): 5544.003

Drilter: Enwiro-Drill, nc. . Elev., GL (ft. msl): 5544.007

Drilling Rig: CME 75 Site Coordinates:

Drilfing Method: Hollow-Stem Auger/ODEX N 36°41'45.37028" W 107°58'25.9861 7

Sampling Method: Spiit Spoon
Comments: Hydroexcavated to 8 bgl. N36°41.754' W107°58.434'

Sampling
g
£ 8 s —_ -
4 £ a o | 2 Sample Description Completion Results
—~ @ Sl o |® b7} <
= a el g |- & >
| g 2858 S| ¢
2| £ 2|58 2 (BE 2 |5
a A |FElad & |68 3 =©
B Silty Sand (SM)
3 Very fine grain, loose to compact, damp,
3 brown .
1 —
3 Slity Sand (SM) L
. Similar to above 8
5 ] g
3 g i
18~ (=] 8
3 Silty Sand (SM) 3 E
3 Similar to above ﬁ E4
5 - £ 2
. E @
20 E o
b Slity Sand (ST %)
B Similar to above z
] g
227 g
E Siity Sand (SM) fe
3 Similar to above < ] 4
; E| K
] S
24 c 2
’ Slity Sand (SM) us B 5 x
E Similar to above h 3 § &
* 10
3 Slity Sand (SM) wy B €
] Similar to above o 8 ]
. 73 &
e ) B
e z | “
3 Sitty Sand (St} Q 9
E Similar to above 878 g2} T
] o
. T f
30 ey L
3 Silly Sand (SM) ]
3 Sirmilar to abave
RAPS h Sheet: 2 0f 3 3
404 Camp Craft Road i : 5121347-7588
p 512/347-8243 fax

Austin, Texas 78746




Client: Westem Refining Southwest, Inc.
Site: SWMU Group #3, Bloomfield Refinery
Job No.: 354 - Bloomfigid, NM

Geologist: Tracy Payne

Driller: Enviro-Drill, Inc.

Drilling Rig: CME 75 '

Dritiing Method; Hollow-Stem Auger/ODEX
Sampling Method: Split Spoon

WELL CONSTRUCTION

Well No.: MW-60 (AQOC 25 -2)
Start Date: 4/5/2009
Finish Date: 4/5/2009

Total Depth: 45.5' ba!

Ground Water: Not Encountered

Elev., TOC (ft. msl): 5543.711

Elev., PAD (ft. msl): 5544.003

Elev., GL {(ft. msl): 5544.007

Site Coordinates:

N 36%41'45.37028" W 107258'25.986

Comments: Hydroexcavated 1o B'bgl. N36%1.754' W1079%5B.434°

i7"

Austin, Texas 78746

Sampling
- [«]
£ £ R @ g Sample Description Completion Results
z| A8 E|E|> | &
AR H A
o 5 T
AR ENIE AR
é | EAZ B |6&].5 (1
. Silty Sand (SM)
u V i
g3 100 breor‘x‘?ne grain, loose fo compact, damp, '
3 8
] £
- o
3 Sand {SP) g
%5 5 100 Fine to medium grain, ioose, damp, brown | 3
E Gravelly Sand (SW) ] £ B
. Medium to coarse grain, compact, damp, [~ E
3 4 brown, coarse to fing grave! 2 5
3 - Gravelly Sand (SW) 8 £
37+ 96| 1718Gv2V/ 80 | gimil S
g g iy milar 1o above @ E
7 g ®
. 1o | Gravelly Sand (SW) S S
E ‘Similar to above § w
; o | SravellySand 5W) 38 8
8 Similar 1o above, no recovery e P 2
: Gravelly Sand (SW) &z
41 50 | Similar fo above 3 =4
E . 5
3 Gravelly Sand (SW) ‘Eg v
: Simitar lo above, no recovery 5 E
] 0 o §
43 T E
7 [
3 Naclmiento Formation Weathered 28 F
% 100 | Sandstone/Sandstone (SS) w
] Fine grain, dense, damp, light yeliowish h
451 brown 4@ ! g
; wy 5 3
3 Total Depth = 45.5' BGL V3R 2
= QL
3 B =
47 & ®
: ED
1
RPS .
404 Camp Craft Road Sheet: 3 at 3 §12/247-7588
512/347-8243 fax




Client: Western Refining Southwest, Inc.
Site: SWMU Group #3, Bloomfield Refinery
Job No.: 354 - Bicomfield, NM
Geologist: Tracy Payne

Drilfer: Enviro-Drill, Inc.

Drilling Rig: CME 75

Drilling Method: Hollow-Stem Augsr
Sampling Method: Split Spoon
Comments: N36%41.813° W107958.287

Total Depth: 40.25' byl

Ground Water: Saturated @ 36° bg!

WELL CONSTRUCTION

Well No.: MW-61 (AOG 22 -15)
Start Date: 4/15/2009
Finish Date: 4/15/2009

Efev., TOC (ft. msl): 5539.411
Elev., PAD (ft. msl): 5539.613
Elev., GL (ft. msl): 5539.588

Site Caordinates:
N 36041 '48.82131_"

W 107°58'17.15514"

Sampling
O
g
ﬂ [
£ E § w | ¥ Sample Description Completion Results
— ﬂ b
g8 R N
£| 8 |o|8% ElEe a |3
¢ EE|ES 2198/ & | 8
o » {0l » (OB 3 [
-2—
. f — S
D—: Ground Surface & r 2 il
3 Asphalt/Base S & :
£ R TS O % 100 g 3 ; 2
= §'[ 11352E/3) 28 Clayey St (ML) s 2
,3 Et5-{ 115562V gg g Low plasticity, stiff, damp, brown 5 3 §
= 2E73 635F Clayay Silt (ML) L 2 5
b H Similar to above, soft 5 s 2
3 23.4 €0 2 K E
1 BBYF 8 g o
43 B -§ o
3 Clayey Siit (ML) 5 =
; Simila to above £ £
. 5.5 80 o o
.:. B8°F g °>-
6] ® g
7 Clayey Slit (ML) =
3 0 Similar to above - no recovery 8
3 23
9 Clayey Silt (ML) 5
3 Similar to above 5
d 13.1 10 O
] 88°F £
0 - g
3 Clayey Sitt (ML) 3
] Similar to above, trace very fine grain sand B
] Silty Sand (SM) £
1?_2 Very fine grain, loose, damp, brown o
i Silty Sand (SM)
3 Similar lo above
RPS Sheet: 1 of 3 512/347-7568
404 ’
04 Camp Craft Road 512/347-8243 fax

Austin, Texas 78746




Client: Western Refining Southwest, Inc.
Site: SWMU Group #3, Bleomfield Refinery
Job No.: 354 - Bloomfield, NM
Geologist: Tracy Payne

Drilter: Enviro-Drill, Inc.

Drilling Rig: CME 75

Drifting Method: Hollow-Stem Auger
Sampling Method: Spiit Spoon
Comments: N36%41.813' W107°58.287

WELL CONSTRUCTION

Well No.: MW-61 (AOC 22 -15)
Total Depth: 40.25 byl Start Date: 4/15/2009
Ground Water: Salurated @ 36' bg! Finish Date: 4/15/2009
Elev., TOC (ft. msl): 5538.411
Elev., PAD (it. msl): 5539.613
Elev., GL (ft. msl); 5539.588

Site Coordinates:
N 36%41'48.824 31" W 1079508'17.15514"

Sampling
[~)
=
£ 2 ‘g'_ 2 9 Sample Description Completion Results
= 8 ."_S 5 s 8| =
s( & o =
S| E 2|54 2|58 8 | :
| o {Flo~ » |08 3 [+
T <s.6 MM Clayay Siit (ML)
. . Low plasticity, very fine grein, compact,
3 66°F damp, brown %
] Clayey Siit (ML)
15— L B- 70 | Similar to above
5 68°F
3 Clayey/Silty Sand (SC/SM) R
-1 i Very fine grain, compact, damp, brown g
17 8.5 3 g
] 6% [ g £
- s £
. Silty Sand (Si) B g
. Similar to above, less clay S %
193 132 B g
3 68°F 3 8
] w 8 ©
. Sitty Sand (SM) Q8
B Simitar to above 0 5
21} 13.2 ' g3
3 68°F 5 B 2
: 22 v £ g
] Siity Sand (SM) * ¥ L
. Very fine grain, loose to compact, damp, 8 ¥ E
23+ a5 brown to light brown 3‘; & é
3 679F : i 3
3 - 4 © L
- Clayey Siity Sand (SC/SM) o g
1 3 Similar fo above, increase in clay conlenl B
25 129 5 H
] [/ =
] 679 7 0 &
] Clayey Silty Sand (SC/SN) s} §
. Simifar to above p =
27 16.0 8 —!
3 B7%F &
]
Q&SCamp Craft Road Sheet: 2 of 3 _ 512/347-7586

Austin, Texas 78746

512/347-8243 fax




Client: Western Reflning Southwest, inc.
Site: SWMU Group #3, Bloomfield Refinary
Job No.: 354 - Bloomfield, NM
Geologist: Tracy Payna

Driller; Enviro-Drill, Inc.

Total Depth: 40.25' bgl

Ground Water: Saturated @ 36' bg!

WELL CONSTRUCTION

Well No.: MW-81 (ACC 22 -15)
Start Date: 4/15/2009
Finish Date: 4/15/2008

Elev., TOC (ft. msl): 5539.411
Elev., PAD (ft. msl): 5639.613
Elev., GL (ft. msl): 5539.588

Drilling Rig: CME 76 Site Coordinates:
Drilling Method: Hollow-Stem Auger N 36941'48.82131* W 107958'17.15514"
Sampling Method: Spiit Spoon '
Comments: N36%41.813' W107¢58.287"
Sampling
[}
z
£ % ?; 9 7 Sample Description Completion Results
-~ o [~ g
> o - K
El e 28 % g | © E
o . i~
SR EHIREE
8| G |F|BF & (68 5 |«
i 71 AT so | ClayeySilty Sand {SC/SM)
1 ' Similar to above, trace tan sand seams
3 67°F present
303 Siity Sand (SM)
R Very fine grain sand, compact, brown to
1 22 80 K gray, moisi, odor A r
] Gravelly Sand (SW) £
32 Very fine to medium grain, compact to 3
3 ; loose, brown to gray, odor, coarse gravel b
] 165 Csira:llelly Sabt;d (W) 8 5
4 imilar to above, fine to coarse sand, odor, = ¥ &
2 3 67°F v stained % E’ ES,
i Gravelly Sand (SW) 5a $ F
~ Slmilar to above, odor 53 E @
J #iisa- lyaadovy| | s10 b : »o ® 3
= © L
] 6" 2E/3J| @ | BT g b 5 0
_: Jeisy | % < o 'z
% ¥ Gravelly Sand (SW) s g N
J 2 Similar to above. 20 o
3 4] % g
3 e g £ "
389 BEs SE .
] Nacimiento Formation Slity Sandy Clay £
] (CL) B3
] Low plasticity, firm, dry to damp, yeliow I
. brown to greenish gray, no odot 29750 il N
403 : was™ €
] Total Depth = 40.25' BGL B ?
. B 2
-1 w ©
24 o
443
PS Sheet: 3 of
amp Craft Rea 512/347-8243 fax

Austin, Texas 78746




WELL CONSTRUCTION

——— - Well No.: MW-62 (AOC 23 -1)
Client: Western Refining Southwast, Inc. - Total Depth: 58.25' byl Start Date: 4/21/2009

Site: SWMU Group #3, Bloomfield Refinery Ground Water: Saturated @ 55' bg! Finish Date: 4/21/2009
Job No.: 354 - Bloomfield, NM Elev., TOC (ft. msf): 5561.322

Geologist: Tracy Payno Elev., PAD (ft. msl): 5558.703

Driller: Enviro-Drill, Inc. Elev., GL (ft. msl): 5558.555

Drilting Rlg: CME 75 Site Coordinates: .

Drilfing Method: Hollow-Stem Auger/ODEX N 36%41'43.02125" W 107958'07.46590"

Sampling Method: Split Spoon
Comments: N36°%41.7177 W107958.123'

Sampling
o
ES
o [N
§_ £ g w | % Sample Description Completion Resulls
= & glsi2 | 8| %
€le| |28/ 5|2 |5 |¢
£ Qa a s = 0
ARAH R AR
aj o FFjo~lal|oB O (i
-2 >
3 ; —
E B
. Q
E Ground Surface ?
3 round Surfac
075 gl Siit (ML) % B .
] Very fine grain, loose, dry, brown g o »
3 A ]
J =5 G2V g ®
o i, 11130 2 B s
e Ml B S Sift (ML) £ < , O
; Similar to above, damp Ea £ £
Z 8 g S
4j 8 g O
3 Silt (ML) 3 g %
E Similar to above 5 E
E Sand (SP) 5 2
N Fine graln, loose, damp, dark brown- » % z
3 Sand (SP) 2 g
3 Similar to above, brovm to light brown £
= £
o v
] Gravelly Sand (SW) 5
S Fine to coarse grain, loose, dry, brown, 2
; coarse gravel o
10-1 B
E Gravelly Sand (SW) e
. Similar ta above, no recovery a
3 g
12 g
E Sifty Sand (SW) : 3
3 Fine grain, loose to compact, damp, light
31 grayish tan
14
43 Silty Sand (SM)
3 N Simifar to above, compact P
RP3 .
404 Camp Cralt Road Sheet: 1 of 4 512/347-7588

Austin, Texas 78746 ' 512/347-8243 fax




WELL CONSTRUCTION

AW T Well No.; MW-62 (AOC 23 -1)
Cilent: Western Reflning Southwest, Inc. Totat Depth: 58.25' byl Start Date; 4/21/2009

Site: SWMU Group #3, Bloomfield Refinery Ground Water: Saturated @ 55' bgl Finish Date: 4/21/2009
Job No.: 354 - Bloomfield, NM _ Elev,, TOC {ft. msl): 5561.322

Geologist: Tracy Payne Elev., PAD (ft. msl): 5558.703

Driller: Enviro-Dill, Inc. Elev., GL {ft. msf): 5558.555

Drilling Rig: CME 75 Site Coordinates:

Drilfing Method: Hollow-Stem Auger/ODEX N 36%41'43.02125" W 107°58107.46530"

Sampling Method: Spiit Speon
Comments: N36%41.717 W1079%58.128

Sampling

Sample Description Completion Results

Recovery (%)

Type/Container/No
USCS Class

Depth (it.)
Sample Depth
Time

Sample
Saturation
Organic Vapor
(ppm)

Silty Sand (SM) :

Similar to above, sandstone present, .
\ysflowish brown '

Silty Sand (SM)

Similar to above, no recovery

Clayey Silty Sand (SC/SM)

Fine grain, very dense, damp, tan

Clayey Silty Sand {SC/S)

Similar to above, no recovery

Clayey Silty Sand {(SC/SM)

Similar to above, grayish tan, organics at

18.5' bgl, pinkish tan 18.25 to 18.75' bgl /

Clayey Silty Sand (SC/SM)

Fine graln, very dense, damp, grayish tan

Clayey Silty Sand (SC/SM)
Similar to above, compact

16

INERR RSN NSRARERE

—-
(=]

Cement/Bentonite Grout

4" Sch. 40 PYC wiThreaded Joints 7

P

sdogo e rasasateqareers sl poiaaa ooty erbar vy bat ity

Clayey Siity Sand (SC/SM)
Similar to above

Clayey Siity Sand {SC/SM)
Similar to above, no recovery >
Siity Sand (SN)

Fine grain, compact, damp, light brown
Silty Sand (SM)

Similar to above, no recovery

Silty Sand (SI¥)

Similar to above, clay/silt lenses present |
Siity Sand (SM) i
. Simiar to abovs, 1o recovery y
Silty Send (SM)

Similar to above, Increase in silt content

a2
o

32,._

APS ‘ Sheet: 2 of 4 512/347-7588
404 Camp Craft Road '
Austin, Texas 78746 512/347-8243 fax




WELL CONSTRUCTION

I Well No.: MW-82 {AOC 23 -1}
Client: Western Refining Southwest, Inc. _ Total Depth: 58.25 byt ~ Start Date: 4/21/2009

Site: SWMU Group #3, Bloomfield Refinery Ground Water: Saturated @ 55 byl Finish Date: 4/21/2008
Job No.: 354 - Bloomfleld, NM Elev., TOC {it. msl): 5561.322

Geologist: Tracy Payne Elev., PAD (ft. msl): 5558.703

Driller: Enviro-Drill, Inc. Elev., GL (ft. msi): 5558.555

Drilling Rig: CME 75 Site Coordinates:

Drilling Wethod: Hollow-Stem Auger/ODEX N 36°41'43.02125" W 107°58'07.46580"

Sampling Method: Split Spocon
Comments: N36%41.717° W10758.123'

Sampling -
g
£ 2 8 w | E Sample Description Completion Results
— 7} s = S F4d -
3 [~ [N > K] ;
El 2 e8| 5|2 | O | ¢
[+ % Q. 5 b e~
S| El2isg2 88 § |
o @ | Flof 6|68 3 «
3 Sandy Siit (kML)
3 Very fine grain, compact, dry, greenish
33 3.2 50 ho plastiol 1
: SgtF gray, no plasticity 5
= Sandy Silt (ML) H
3 Simifar to above, dense, fine grain sand 5
35 50 1 lenses present, rusty brown and tan §
e 2] S
E Sitty Sand (SM) £ B2
3 Fine grain, compagct, damp, light greenish > % &
374 50 3 & O
1 gray g . g
E ag £ B
3 Silty Sand (SM) § g
393 go | Similar to above, slightly cemented, black o o
- organics present, gray sand ‘3{;’ ] §
E . (3] o
3 Siity Sand (SM) w Lt z
] Similar to above, trace clay o o
41 90 : E E
3 o = 2
. Sitty Sand (SM) 0 g
43 0 Similar to above 2 S
3 < S
. ] 1
] Silty Sand (M) ‘f
5] 20 Simtlar to above N
] Silty Sand (SM)
47; 0 Similar to above
]
. Slity Sand (SM)
3 Fine grain, poorly cemented, damp, light i
49—% a5 50 | greenish gray # 01-'1&
APS . 5
404 Camp Craft Road Sheet: 3 of 4 212’ 3:;'753-,
Austin, Toxas 78746 12/347-82 £ Jax

- ieve Sand Fi




Client: Wesiern Refining Southwest, Inc.
Site: SWMU Group #3, Bloomfield Refinery
Job No.: 354 - Bloomfield, NM

Geologist: Tracy Payne

Driller: Enviro-Drill, inc,

Drilling Rig: CME 75

Drilling Method: Hollow-Stem Auger/ODEX
Sampling Method: Spiit Spoon
Comments; N36%1.717 W107958,123'

WELL CONSTRUCTION

Woell No.; MW-62 (AOC 23 -1)
Start Date: 4/21/2009
Finish Date: 4/21/2009

Total Depth: 58.25 bg!

Ground Water: Saturated @ 55 bg!
Elev., TOC {ft. msl): 8561.322
Elev., PAD (ft. msl): 5558.703
Elev., GL (ft. msf): 5568.655

Site Coordinates:

N 38241°43,02125% W 107958'07.46590"

Sampling
o
=
[ S
& 5 §_ 9 g Sample Description Completion Results
el B-1 ElE> | B
€l ¢ 28l 3 le_| © g
= [-% [<%5 =
S| E|glER 2 BE 2|8
-] 3 |E|8F & (68 3 [+
.
= Silty Sand (SM) @
7 8 Similar to above, trace clay, poorly 5
513 3.8 & A cemented, standstone present 2 -
] 82°F 13 ‘g a 4
. 8 i
3 1610G/2V/ 4.4 Slity Sand (SM) £o ®
53,3 .y o I Similar o above § g :
p A Siity Sand (SM) c 2 g
3 ) Simitar to above $ = 3
3 8 Siity Sand/Sand (SM/SW) ig ';g” @B
3 = Medium fo coarse grain, loose, moist to S 4
553 = N\ saturated at 55' bgl 4 b= g -
3 Silty Sand (SM) Be
. i Similar o above, saturated, brown to gz
573 go | \yellowish brown 5 O &
E Nacimiento Formation Silt/Shale (ML) g ,n
3 Very dense, dry, black, no odor :7-75'8 g E
- 8.25 -
] Total Depth = 56.25' BGL g 3 2
59 ] g
- 5 =2 %
3 o o
-
]
63
3
654
RPS : .
404 Camp Craft Road Sheet: 4 of 4 512/347-7588

Austin, Texas 78746

512/347-8243 lax




WELL CONSTRUCTION

i e Well No.: MW-83 (AQC 22 -16)
Cllent: Western Refining Southwest; Inc. Total Depth: 46 bgl ' Start Date: 4/13/2009

Site: SWMU Group #3, Bloomfield Refinery Ground Water: Saturated @ 38" bgl Finish Date: 4/14/2009
Job No.: 354 - Bloomfield, NM Elev., TOC (ft. msli): 5547.255

Geologist: Tracy Payne Elev,, PAD (it. msl): 5544.482

Driller: Envire-Drll, Inc. Elev., GL (It. msl): 5544.488

Drilling Rig: CME 75 Site Coordinates:

Drilling Method: Hollow-Stem Auger N 36%41'46.17547" W 107°58'18,22906"

Sampling Method: Split Spoon
Comments: N36°41,771' W107°58.305

Sampling
[o]
£
o o
£ :gf; § a | £ Sample Description _ Completion Results
- 8 [ g > 3 >
= =8| gl¢_| O | ¢
[~% o =
S| El2|E8 2|38 8 | &
a w | |jas o [0 D o
'2_5 { >
_E — Ground Surlace o e )
03 _005 132525;/; 18 sit (ML) § )
3 7 100 Very fine grain, compact, damp, brown ?_- X A P
- & . £
E - Clayoy Sift (ML) €9 " @
3 45 50 Similar to above 2 g ) _g% g
; el : P
4 - c
] l ! Clayey Siit (ML) g g %
E 58 €0 Similar to above E §
4 BBF 2 o
G— - E >
E Cayey Siit (ML) & s
] 58 70 Similar o above @ =
] 68°F , ]
84 ‘ %
] C_layey Sitt (ML) 5
3 73 80 Similar to above g
3 68°F &
0_: [+
103 Clayey Siit (ML) £
3 32 10 Similar io above %
] 88°F | E
12— 3
] Clayay Silt (ML) &
] 28 90 Similar to above, trace sand
3 oeeF
4_
! E Clayey Silt (ML)
g Similar to above : .
PS ' -
?04 Camp Craft Road Sheet: 1 of 3 512/347-7588

Austin, Texas 78746 512/347-8243 fax




WELL CONSTRUCTION

PR MR Well No.: MW-63 (AOC 22 -18)
Client: Western Refining Southwest, Inc. Total Depth: 46" bgl Start Date: 4/13/2009

Site: SWMU Group #3, Bioomfield Refinery Ground Water: Saturated @ 39 bgl Finish Date: 4/14/2008
Job No.: 354 - Bioomfieid, NM Elev., TOC (ft. msl): 5547.255

Geologlst: Tracy Payne Elev., PAD (ft. msl); 5544.482

Driller: Enviro-Drill, Inc. Elev., GL (ft. msl); 5544.488

Drilling Rig: CME 75 Site Coordinates:

Drilling Method: Hollow-Stem Auger N 36%146.17547" W 107°58'18.22906"

Sampling Method: Spilt Spoon
Comments; N36%41.771" W107%58.305'

Sampling
o
€
o [
% _g §_ a g Sample Dascription Completion Results
2| s Elel2 | &2 |
& © ol = e o ]
£| 2 |<|28 5152l 2|3
§| & |EiE2 & 198 & | 8
o o [Flo~|w |08 3 |
3 6.2 | 90
] seer il
16 i
éi % Clayey Silt (ML) %
3 58 ; 80 Simitar to above - » g
] 68F £ £
18 s g
] | Clayey SilVSilt (ML) 2 £
] « Similar to above, trace light brown to tan 3 a
E 5.7 %0 | sand in partings 8 £
3 &8eF Wil g E
203 3 Siity Sand (SM) z ©
] Very fine grain, loose, damp, light brown to PN
§ fan i ;g :
27 Silty Sand (5M) 58
] Simifar to above, tan L]
] £ &
s : ]
u z =
2 —
4 Silty Sand (SM) g s %
3 Very fine grain, loose, damp, tan o5 23 § o
E s g E
3 o T
297 Silty Sand (SM) 3 g
3 Similar to above - , 2 @
] 27 n 4
] H o
— (=)
26 Silty Sand (W) g g
E Simiiar to above £ T
o 73]
a0 2075 ¥ EH_
1 Silty Sand (SM)
3 Similar to above
o Sl =
i‘&s Camp Craft Road Sheet: 2 of 3 512/347-7588
' 512/347-8243 lax

Austin, Texas 78746




Client: Western Refining Southwest, Inc.
Site: SWMU Group #3, Bloomfield Refinery
Job No.: 354 - Bloomfield, NM
Geologist: Tracy Payne

Driller; Enviro-Drill, Inc.

Drlliing Rig: CME 75

Drliling Method: Hollow-Stem Auger
Sampling Method: Split Spoon
Comments: N36°41.771' W107°58.3058

WELL CONSTRUCTION

Woell No.: MW-63 (AOC 22 -16)
Start Date: 4/13/2009
Finish Date: 4/14/2009

Total Depth: 46’ bg!
Ground Water: Saturated @ 3%’ bgl
Elev., TOC (ft. msl): 5547.255
"Elev., PAD (ft. msl): 5544.482
Elev., GL (ft. msl): 5544.488

Site Coordinates:
N 36°41'46.17647"

\W 107958'18.22806"

Sampling
-]
€
£ = g 3 Sample Description Completion Results
z| 8 £ 5|> =
=l e o3| 5 |8 3
[~ [- % =
8| £ z|eg 2|88 3
8| 8 |E|B| & |6 «
E g Gravelly Sand (SW)
23 ke 50 Medium to coarse graln, loose, damp,
3 brown, coarse gravel @
3 c
3 B
E Gravally Sand (SW) 5
25 Similar o above g
E “ £ T E
3 s &
3 Gravelly Sand (SW) : 5 3
273 | 12302 Similar to above § £ o
3 iisg PE3) : § B
ju 8 3
3 No recovery - similar to above § : 3
3 2 & =
5 Sand (5W) 5q 8 =
3 Medium fo coarge grain, loose, saturated, o0 e
4 brown, trace gravel & Q
= 2h
415 g
3 Sand (SW) g%
3 Similar to above tS g
= i
3 B ‘§
43 as
5 Sand (SW) -8
é Similar to above /] E
3 N\ No recovery - similar 1o above W 9
453 Nacimiento Formation Weathered 4478 S 4
3 Sandstone/Sandstons (SS) 55 | g
3 Dense 1o fine grain, dry, greanish gray e g*i 3
3 Total Depih = 46' BGL & 3
473 2 s
3 B .
3 ©
49
3
RPS .
404 Camp Craft Road Sheet: 3 of 3 512/347-7568
512/347-8243 fax

Austin, Texas 78746




WELL CONSTRUCTION

- _ Well No.: MW-84 (AOC 24 -7)
Client; Western Refining Southwest, Inc. Total Depth: 50.25' bg! Start Date: 4/7/2009

- Site: SWMU Group #3, Bloomtield Refinery Ground Water: Not Encountered Finish Date: 4/7/2008
Job No.: 354 - Bloomfisld, NM Elev., TOC (ft. msl): 5552.285
Geologist: Tracy Payne Elgv., PAD (ft. msf): 5549.043
Dritler: Enviro-Drill, Inc. Elev., GL (ft. msl): 5549.111
Drilling Rig: CME 75 Slte Coordinates: )
Drilling Method: Hellow-Stem Auger N 36°41'44.02863" W 107258'18.35629"

Sampling Method: Spiit Speon
Comments: N36°41.736' W107958.304"

Sampling
2
= E 5
£ § 2 a | ¥ Sample Description Completion Resulis
ol -1 el § g 8 E
Slel. g8 8|t 88
o a, = _—
SRR ERE
o & |Flad] &|loel 3 (o
-2 R
=1 I
. 3
E Ground Surface % i3 ‘".f’l
0 7 0 G2V [ P
3 #1130 Clayey Sift (ML) 2 g 53
3 0.5 T RER I Low plasticity, stiff, damp, brown & 5 ! R
3 04 100 § ¥ L 2
1 =15 £ g
sl |l : 3 £
E Clayey Silt (ML) = 3 a B
o Similar to above g £ o
3 04 60 8 3 §
] 5T E ) g N
4 7 Sandy Silt (ML) £ IE
3 Low pilaslicity, fine grain sand, compact, & [ =
7 0.2 Hii 80 | damp, brown ¥ 0
3 B7EF & E
= Sandy Sif (ML) p
] Similar to above 3
. 0.3 60 Y
7] 57°F i
" Sandy Sitt (ML) g
ot ! Similar to above g
3 D.4 | 70 43
o
- Clayey St (ML) g
- Low plasticity, firm, damp, brown 2
. 0.3 90 2
] ST 3
12— A
RPS . 5o ad. ]
404 Camp Craft Road Sheet: 1 of 4 512/347-7588

Austin, Texas 78746 ' 512/347-8243 Iax




WELL CONSTRUCTION

Well No.: MW-84 (AOC 24 -7)

Client: Western Refining Southwest, Inc. Total Depth: 50.25' bgt Start Date: 4/7/2009
Site: SWMU Group #3, Bloomfield Refinery Ground Water: Not Encountered Finish Date: 4/7/2009
Job No.: 354 - Bloomfield, NM Elev., TOC (ft. msl): 5552.2856 '
Geologist: Tracy Payne Elev., PAD {ft. msl): 5548.043

Driller: Enviro-Drill, inc. Elev., GL (ft. msi): 5549.111

Drilling Rig: CME 75 , Site Coordinates:

Drilling Method: Holiow-Stem Auger N 36°41'44.02863" W 107958'18.35629"

Sampling Method: Split Spoon
Commenig: N36%41.736' W107958.304'

Sampling
O
=
£ 2 S| . lg Sample Description Completion Results
— @ 8 s |= @ g
| A el 51> 2|2
£ @ ® 8 = je Q g
£ 8 a5 8¢ £l @
SN LERR
ol B |Filor o |08 8 & .
3 ] Sandy Sift (ML)
. 0.4 80 Low plasiicity, fine grain sand, compact,
- ' damp, brown, trace gravel
': §7°F
14
n Sandy Siit (ML)
] h Similar to above
3 0.4 20
] 57¢F
16 Sandy St (WAL) L
- j Similar to above e
. 0.1 100 ' g
: S7F £ §
18- . 5 g
E Sandy Silt (ML) B &
5 Similar to above, loose, more sand g 2
; 0.5 100 : £ E
] 57°F é; Q
20 o
:{ Siity Sand {SM) z
- Very fine grain, loose, damp, brown Q
. 100 g
22 A
] Siity Sand (SH)
- Similar to above, light brown/tan
p { 100
24
3 Siity Sand (SM)
3 Similar to above
. 100
26
" Silty Sand (SM)
8 Similar to above
4 Garmp Craft Road Shest: 2 of 4 512/347-7588

Austin, Texas 78746 512/347-8243 fax




Client: Western Refining Southwest, Inc.
Site: SWMU Group #3, Bloomifield Refinery
Job No.: 354 - Bloomfield, NM
Geologist: Tracy Payne

Driller: Enviro-Dirill, inc.

Driifing Rig: CME 75

Total Depth: 50.25' bg!

Ground Water: Not Encountered

WELL CONSTRUCTION

Woell No.: MW-84 (AOC 24 -7)
Start Date: 4/7/2009
Finish Date: 4/7/2008

Elev., TOC (ft. msl): 5552.285
Elev., PAD (ft. msi): 5549.043
Elev., GL (ft. msl); 5549.111

Site Coordinates:

. Drilling Method: Hollow-Stem Auger N 36%41'44.02863" W 107%58'18.35629"
Sampling Method: Split Spoon
Comments: N36°41.736' W10758.304'
Sampling
2
L5 E 5 —~ .
4 £ g @ 9 Sampie Description Completion Resuits
Py @ 8 e |8 3 bl
= | o el ¢ | K &
'i' B 28] £ 2 o o
5| E|gieg 288 8¢
2| & |[E|ad| & |08 5 | &2
7 ol ff 100
287 Silty Sand (SM) .
: Very fine graln, loose, damp, tan 285
30
] Siity Sand (SM) -,
i Simifar to above, decrease in slit %
. 0.
] 2 £
5o 3175 8 g
x Silty Sand (SM) g 5
. Similar to above g @ .
. £ g
3 3 &
341 34 5 £
] Slity Sand {Shi) § o
- Similar to above G g
] g s
36 ; £ s
= Silty Sand (SM) 4 8
w
7 Fine grain, compact, damp, brown, trace ot 2
R gravelly sand at base z I —&
. gE 2
E : il
36 Gravelly Sand (SW) 8 3
3 < ¥
o Gravelly Sand (SW) N
Medium to coarse graln, loose, damp,
brown, coarse gravel
1818672V Gravelly Sand (SW)
2E/3J Similar to above

APS
404 Camp Craft Roaxd
Austin, Toxas 78746

Sheet: 3 0§ 4

512/347-7588
512/347-8243 fax




WELL CONSTRUCTION

L NE e . : Well No.: MW-64 (AOC 24 -7)
Client: Westam Refining Southwast, Inc. Total Depth: 50.25' bgl Start Date: 4/7/2009

Site: SWMLI Group #3, Bloomfielg Refinery Ground Water: Not Encountersd Finish Date: 4/7/2009
Job No.: 354 - Bioomtield, NM Elev., TOC (ft. msl); 5552.285

Geologist: Tracy Payne " Elev., PAD (ft. msl): 5549.043

Driller; Enviro-Drill, Inc. Elev., GL (ft. msl); 5549.111

Drilling Rig: CME 75 Site Coordinates: :

Drilling Method: Hollow-Stem Auger - N 36°41'44.02863" W 107958'18.35625"

Sampling Method: Split Spoon
Comments; N356%1.736' W107°58.304'

Sampling
g .
g % g g g Sample Description Completion Results
=1 a c 5 > P
£ [y @ 8 -E 8 o
S| & | o 8% 5 E o
5| 2|2 ER:BE 2|3
8| & (F|d~ 4|58 5 | &
1 Gravelly Sand (SW)
3 Simitar fo above, sand lenses presant
43 .
1 T
3 W
] Gravelly Sand (SW) 5—15 3
. Medium to coarse grain, loose, damp, S g w
453 -brown, coarse gravel 9 5 s
] z £ &
. : g B K
] Gravelly Sand (SW) . &5 =z
] Similar to above 5 e §
47— o 2 9
3 ? O
5 : 'g S :5
n A B S 3
k 7 Y/ Nacimiento Formation Sandy Clay (CH) = = §
] / Dense, very stiff, dry to damp, yellowish % =
49 gp | brown 49 © 7]
B H [&)
3 / w75 - 1 e &
3 4 5028 1 ks
] Total Depth = 50.25' BGL 3 v g
51 £ ?
] B i
u o]
3 s L
53
55
RPS Sheet: 4 of 4 512/347-7
4 Camp Craft Road 40 2121347-7588
404 Camp Graft Ro £12/347-8243 fax

Austin, Texas 78746




WELL CONSTRUCTION

e i Well No.: MW-65 (AOC 26-8)
Client: Western Refining Southwest, Inc. Total Depth: 44.25' bgl Start Date: 4/16/2009

Site: SWMU Group #3, Bloomfield Refinery Ground Water: Saturated @ 36" bgl Finish Date: 4/16/2009
Job No.: 354 - Bloomfield, NM Elev., TOC (ft. msl): 5538.517

Geologist: Tracy Payne Elev., PAD (ft. msl): 5539.941

Dritler: Enviro-Drill, inc. . Elev., GL (ft. ms!): 5530.802

Drilling Rig: CME 75 Site Coordinates:

Drilting Method: Hollow-Stern Auger/ODEX N 36%41'49.18120" W 107258'15.39107"

Sampling Methad: Spiit Spoon
Comments; N36%41.8268' W107%58.244’

Sampling
2
£ @ 3 .
s 5 §, 2 | € Sample Description Completion Results '
- g c g > n o
] 2 28| 518 | 8| ¢
[~ [~ =% - lr— o
2] & |BIER 2158 @ | B
a & |FEi@c & o) 3 o«
l .
2 3
3 8
p o
3 8
- O
. Ground Surface B s
03 0900 ?éf:’f 4 SilvGravel £ %
1 : 1.8 Six inches of asphait E % N !
3 100 2 < 2
] . sev SO A Clayey Silt (ML) £ 3 e
5 09201 0} 1.0 Hllii Low plasticity, scit, damp, brown 28 A §
7 o 50°F Clayey Sflt (ML) B a 5
] 23 ! 100 | Similar to above g 8 e
3 so [|f 8 3 5
4 kel =
E Clayey St (ML) g é‘ ©
] 0 t 100 Similar to above = S
. 50%F « 4
= >
6 2 a
4 C]ayey Sift (ML) » g
; 12 i 100 Slmllgr to above é
3 500F 5
& ' Clayey Sift (ML) C
3 Similar to above g2
s 1.0 100 ]
4 s0°F {lll 2
] g
103 Sandy Silt (ML) g
. Very fine grain, compact to loose, damp, a
= 19 8% | brown, trace clay &
: 46°F , £
125 o
. Sandy Silt (ML)
. Similar to above
B 25 70
. 46°F
14 .
RPS .
404 Camp Crafi Road Sheet:1 of 3 ' ggg:;:;ggg fax

Austin, Texas 78746




WELL CONSTRUCTION

Well No.; MW-65 (AOGC 26-8)

Client: Western Refining Southwest, Inc. Total Depth: 44.25'bal Start Date: 4/16/2009
Site: SWMU Group #3, Bloomfield Refinary Ground Water: Saturated @ 36' bgi Finish Date: 4/16/2009
Job No.: 354 - Bioomfield, NM Elev., TOC {ft. msl): 5539.517

Geologist: Tracy Payne Elev., PAD (ft. msl): 5538.941

Drilter: Enviro-Drill, Inc. Elev., GL (ft. msl): 5539.802

Drilling Rig: CME 75 ° Site Coordinates:

Drilling Method: Hollow-Stem Auger/fODEX N 36%1'49.18120" w 107“58'15.3910?”

Sampling Method: Split Spoon
Comments: N36°41.826' W107958.244'

Sampling
(-]
<
8
£ £ § w | & Sample Description Completion Results
[ L e |3 Il .
=1 a £l & |~ 8 &
Sl s 25| 3|8 8| ¢
5 2 | e |2 5isEl 9 <}
21 Elg|E] 2|BEl ¢ | 8
8| & |E|A° & |oeg 2 <
g ; Sandy Stit (ML) ©
. Very fine grain, compact to loose, damp,
15 21 70 | brown, trace clay
7 AB°F
] Sandy Siit (ML) 5
3 Similar to above 2
17 -1 (O]
3 2 £
. k] 8
; Slity Sand (SM) 5 S
3 Vety fine grain, loose, damp, light brown %
103 | ; ;
3 5 8
] Sty Sand (SM) g
3 Similar to abovs, tan sand in seams, .
21 calcareous @ n
] ' i3
. Silty Sand (SM) N § g
23] Simitar to above 5 5
7 23,5 § i £
3 e N 5
E Sitty Sand (SM). 5 % g
3 Similar {o above g N @
25 1] \\ ¥
. N\
. : - % o
b Clayey Siity Sand (SC/SM) B il
7 Very fine grain, compact, damp, brown, =
272 calcareous : » %
3 [&]
3 ® 2 £
3 Clayey Silty Sand {SC/SM) g &
29_: Similar to above, faint odor £ [
] Sand (SW) 7] g
] Fine to madium grain, loose, damp, brown, == 7
; faint odor / e 2
RPS Sheet: 2 of 3 512/347-75
404 Cap Greft Road ‘ e 2

Austin, Texag 78746 : : 512/347-8248 tay




Client: Westem Refining Southwest, Inc.
Site: SWMU Group #3, Bioomfield Refinery
Job No.: 354 - Bloomfield, NM

Geologist: Tracy Payne

Driller: Enviro-Drill, Inc.

Drilling Rig: CME 76

Drilling Method: Holiow-Stem Auger/ODEX
Sampling Method: Split Spoon
Comments: N36%41.826' W107°58.244'

WELL CONSTRUCTION

Well No.: MW-65 (AQC 26-8)
Total Depth: 44.25'bgl Start Date; 4/16/2009
Ground Water: Saturated @ 36' bg! Finish Date; 4/16/2009
Elev., TOC (ft. msl): 5538.517
Elev., PAD (ft. msl): 5539.941
Elev., GL (ft. msl): 5539.902
Site Coordinates:
N 36°41'48.18120° W 107%58'15.39107°

Sampling

Depth (ft.)

Sample Depth
Type/Container/No
Saturation
Organic Vapor
Recovery (%)

Time
Sample

1 USCS Class

Sample Description Completion Results

x
f=1

of

Gravelly Sand (SW)
Fine to coarse grain, gravelly at base,
damp to moist, odor, gray

60

Gravelly Sand (SW)
Fine o coarse grain, damp, gravelly, gray.
strong odor, trace dark to black clay

1 43CJGI2V/
PE/M
80

Gravelly Sand (SW)
Similar to above, odor

10

¥ Saturated @ 36 bg!

Gravelly Sand (SW)
Similar to above, molst to saturated, strong
hydrocarbon odar

W
(=]

10

Gravelly Sand (SW)
Similar to above, saturated, black

F-3
(=3

70

Sand (SW)
Fine to coarse grain, compact, saturated,
dark gray, odor

10:20 Sieve Sand Filter Pack

S

&

saiteeasearea e by ga s s

Sandy Clay/Clayey Sand {CL/SC)

Fine grain, very stiff, damp, yeliowish

brown

Nacimiento Formation Sandy

Clay/Clayey Sand {CL/SC)

Similar to above, becomes very dense,
greenish gray /

Totat Depth = 44.25' BGL

15 of 4 Sch. 40 PVC Siotted 0.01” Screen wiThreaded Joinis

-3
w

&
&

6" Sand Bed'l |‘4 Flusb Threaded Sch. 40 PVC Cap
8" Well Surmp~

RPS
404 Camp Craft Road
Austin, Texas 78746

Sheet: 3 of 3 512/347-7588
512/347-8243 fax




' WELL CONSTRUCTION

Well No.: MW-66 (AOC 26-8)

Client: Westem Refining Southwest, inc. Total Depth: 43.25' byl Start Date: 4/16/2009
Site: SWMU Group #3, Bloomfield Refinery Ground Water: Saturated @ 38' bgl Finish Date: 4/20/2009
Jab No.: 354 - Bloomfield, NM Elev., TOC (ft. msl): 5544.625

Geolagist: Tracy Payne o Elev., PAD (ft. msl): 5542.030

Driller; Enviro-Drill, Inc. Elev., GL (ft. msi): 5541.979

Dritling Rig: CME 75 . Site Coordinates:

Drilling Method: Haollow-Stem Auger/ODEX N 36941'48.97462" W 107958'14.05858"

Sampling Method: Split Spoon
Comments: N36%41.818° W107°58.234'

Sampling
[+3
=
2 € 'g w | B Sample Description Completion Results
[ 3 8 c |3 ~ ¢
£ O 2 o
=% [-% =
£l E 2188 3|88 2 |8
a & | EISS & o8 S [
; -
-2 g
. o
é :
0_; o v Ground Surface ‘g L—'[“"Liif 4]
1 E5. -] 0965 Clayey Sit (ML) & g :
3 =08 REAS Law plasticity, firm, damp, brown g 3 X ¥ ©
: 8.6 100 g !f 2
3 A 6 oL
2; —"_425 wooglE‘/eZ; 86°F 23 §
4 Clayey Silt (ML) e P 8
] Similar to above 2 £ g
= 10.5 il 100 £ = 5
] Pyl i 8 } 5
4] & n
. Clayey Silt (ML) =
] Similar to above £ S
E 10.5 it} 0 5 3
3 seeF [l 3 z
i Clayey Sitt (ML) » g
3 i Similar to above £
y 9.0 Jifi 70 @
3 66°F il L
83 Sandy Silt (ML) C
3 Very fine grain, compact o loose, damp, P
3 10.0 9 | brown o
. 66%F £
10 8
] | Sandy Silt (ML) 5
3 i Simitar to above 3
p 8.3 ! 10 &
] 66°F | &
12 (8]
4 Sandy SHit (ML)
] 82 "o Similar to above
3 | fewe
RPS . ]
404 Camp Craft Road Sheet: | ot 3 512/347-7568

Austin, Texas 78746 : 512/347-8243 fax




WELL CONSTRUCTION

Well No.: MW-66 (AOC 26-9)

Client: Western Refining Southwest, Inc. Total Depth: 43.25' byl Start Date: 4/16/2009
Site: SWMU Group #3, Bloomfield Refinery Ground Water: Saturaied @ 38'bg!  Finish Date: 4/20/2009
Job No.: 354 - Bloomfield, NM Elev., TOC (ft. msl); 5544.625

Geologist: Tracy Payne Elev., PAD (ft. msi): 5542.030

Dritler: Enviro-Drill, inc. Elev., GL (ft. mst): 5541.979

Driliing Rig: CME 75  Site Coordinates:

Driliing Method: Holiow-Stem Auger/ODEX N 36°41'48.97462" W 107°58"14.05858"

Sampling Method: Spiit Spoon
Comments: N36%1.818' W107958.234’

Sampling
°
z
e
= @ 5 . .
§ .g 3 “ £ Sample Description Completion Resuils
| S £l § |> 8 | =
= @ o 8 '-g o (5] @
£] 2 |s|25 5|88 @ 3
8 S5 |EISS 228 & | &
8| & |FIBS| & locgl 8 (4
3 Sandy Siit (ML)
N . Very fine grain, compact to loose, damp,
15— 9.6 80 broryvn ¢ P P
3 660K
3 Sandy Silt (ML) L
3] Similar to above e
17 8.5 it 90 o
3 B6%F £ £
. C; £
] Sandy Siit (ML) 3 3
= Similar to above, tan and brown g ES
19~ B.8 90 g g
é B6SF § 8
n Sandy Silt (ML)} 9
: Similar to above, increase In sand a 4 "
21 109 g9 B
] oo | Siity Sand (SM) = =
3 i Very fine grain, compact to loose, damp, N . &
3 N\ light brown /] N g =
3 Silty Sand (SM) 28 g ] £ %
23 10.4 Similar to above E N 3 &
: £BoF R\ 5
3 a NN =
. 5 é%&; i
] Slity Sand (SM) i ,%\s;‘ 2
. Sirmilar to above 20758 5 P &
25— 10.0 g ko o
| o
E 68eF % §
] Silty Sand (SM) @ g
. Simillar to above 4 -
27 4.5 7 & !
by 6BYF %
. 5
3 Siity Sand (SM) @
= Fine to medium grained, compact, damp, Nl
29 7.9 brown, trace gravel, clayey =
3 68°F.
RPS . Sheet: 2 of 3 512/347-7568
404 Camp Craft Road 512/347-8243 fax

Austin, Texas 78746




Cllent: Western Refining Southwest, Inc.
Slte;: SWMLU Group #4. Bloomflald Rafinery
Job No.: 354 - Bloomfield, NM

Geologist: Tracy Payne

WELL CONSTRUCTION

Total Depth: 23 bg!

Ground Water: Saturated @ 18’ bg!

Elev., TOC (ft. msl): 5523.912
Elev., PAD (ft. msl): 5520.676

Well No.: MW-87 (SWMU10-9)
Start Date: 8/26/2010 1230
Finish Date: 8/26/2010 1630

Driller: Enviro-Drill, Inc. Elev., QL (ft. msl); 5520.542

Drilling Rig: CME 75 Site Coordinates:

Drilling Method: Hollow-Stem Auger N 36%42'01.73360°

Sampling Method: Spiit Spoon W 107958'11.54409"

Comments: N 36%2.029° W107%58.194' '

Sampiing
§ Sample Description Completion Results
E| g
HEL!
g Qraveily Sand (SW)

15 Fine to medium grain, loose, damp, gray, ®
E no odor &
. @
i Graveily Sand (SW) : 2

141 Similar to above, no odor _% g- g
1o § g ¢
1 Gravelly Sand (SW) fom o ; ¥

193 Simllar to above, clayey, saturated, no § g g
1 odor é E
] it
3 Gravelly Sand (SW) @ B = g

o] Simitar tn above, saturated, no odor g ok E
3 : s g [

3 Clay (CH) 3 § g
] High plasticity. very stiff. damp to dry, 2 2 g .
] yellowish brown, no odor e el ot

23] oy & L= -

3 Total Depth = 23 BGL g

3 £

] (7]

5 e

25

o

20
3
3

APS ‘ T eteot _ —

3833 8. Staples, Sufte N-229 eet: 2 of 2 361/855-7335

Corpus Christi, Texas 78411

361/855-7410 fax




Client: Western Refining Southwest, Inc.
Shte: SWMU Group #5, Bloomfield Refinery
Job No.: 354 - Bloomfield, NM

WELL CONSTRUCTION

Total Depth: 18' byl
Ground Water: Saturated @ 14’ bgl
Elev., TOC (ft. msl): 5517.372

Well No.: MW-68 (SWMU 15-18)
Start Date: 8/27/2010 0845
Finish Date: 8/27/2010 1100

Geologlst: Tracy Payne Elev., PAD (ft. msl): 5514.291
Driller: Enviro-Drill, Inc. Elev., GL (ft. msl): 5514.304
Drilling Rig: CME 75 She Coordinates:
Drilling Method: Hollow-Stem Auger N 36%41'57.46756"
Sampling Method: Split Spoon W 107858'22.47236"
Comments: N 36%41.957" W107258.374"
Sampling
-]
5
§ § § g Sample Description Completion Results
g HHAE
183 g
8| 3 (F 5 2 3 g a
5
3 :E -
RE
3 . Ground Surface o D ¥
] Silty Sand (SM) B ¥ g
1 3 Fine grain, loose, damp, brown, no ador EX - 3 N °
E Brs P9 Y E ; §
177 P Sitty Sand (5M) <d @
3 Similar to above, no odor , ﬂ 2
34 §3 g g
3 . g % B
3 Gravelly Sand (SW) K] g8
5 3 Fine grain, loose, gray, damp, no odor g 5 _§E
: Gravelly Sand (8W) §§ 8
;3 Similar o above, no odor - § 2
3 Gravelly Sand (SW) E 3
3 | No recovery, similar to above i %
E Gravelly Sand (SW) e
= Stmilar to above, no odor ;
§ ' -
3 Gravelly Sand (SW) ®
» 3 Similar to above, no odor E %
E ¢ &
E Grmlrelly Sand (SW) § E
: Similar to above, no odor, very moist to
i12-11 /| - . —_—
e 0 Ij?wm h g saturated at 14" bgl
e = x
RPS . '
3833 S. Staples, Suite N-229 Sheet: 1 of 2 gg]/,ggg-;?g o

Cormpus Christi, Texas 78411




CIIehf: Waestern Refining Southwest, Inc.

Site: SWMU Group #5, Bloomfield Refinery
Job No.: 354 - Bloomfieid, NM

'WELL CONSTRUCTION

Well No.: MW-68 (SWMU 15-18)
Start Date: 8/27/2010 0845
Finish Date: 8/27/2010 1100

Total Depth: 18" bgl
Ground Water: Saturated @ 14’ bgl
Elev., TOC (ft. msl): 5517.372

Geologlst: Tracy Payne [Elev., PAD (ft. msl): 5514.291
Driller: Enviro-Drill, Inc. Elev., GL (ft. mgl): 5514.304
Drilling Rig: CME 75 8ite Coordinates:
Drilling Method: Holiow-Stem Auger N 36841'57.46756"
Sampling Method: Split Spoon W 107°58'22.47236"
Comments: N 36%41.957° W107958.374'
Sampling
(-}
-
§ i : § Sample Description Completion Results
g S |3
£ g e '58 3
E|2|E E €
8| & |F|a 68 _ |
3 5 3 Gravelly Sand (SW)
E Similar to above, saturated, no odor
163 2 )
E # Gravelly Sand (SW) —f 5
E N\ Similar to above, saturated, no odor A & _% : (i 5
E Weathered Sandstone (SS) A T
18 Fine to medium grain, dense, friable, H : -._-'
; damp, light brown to tan /| 1825 b g E
3 Total Depth = 18' BGL § ‘és §
20 E § °e &
E kg
5 8 5 8
: : 3
] 3
Q—
5 5 s
; o 3
E g .
243 g
.
26
28]
]
80
3
RP! ' Sheet:
9833 S. Stapies, Suite N-229 eel: 2012 361/855-7335
381/855-7410 fax

Corpus Christi, Texas 76411




Client: Westem Refining Southwest, Inc.

Site: SWMU Group #5, Bloomfield Refinery

Job No.: 354 - Bloomfield, NM

Geologist: Tracy Payne
Drilter: Enviro-Drill, Inc.

WELL CONSTRUCTION

Total Daepth: 12’ bgl

Ground Water: Not Encountered
Elev., TOC (ft. msl): 5508.513
Elev., PAD (ft. msl): 5505.487
Elev., GL (ft. msl): 5505.201

Well No.: MW-89 (SWMU15-22)
Start Date: 8/31/2010 0830
Finish Date: 8/31/2010 1130

Drilling Rig: CME 75 Site Coordinates:
Drilling Method: Hollow-Stem Auger N 36%41'59.30045"
Sampling Method: Spiit Spoon W 107°58'22.33410"
Comments; N 36241.987° W107°58.372'
Sampling
a
£
§ g §_ 3 Sample Description Completion Results
€l g 8 £le g
£ : (8B
0 HEE
& F & 5 | =
-3
3 r >
3 :
é - Ground Surface
- Gravelly Sand (8W) §
] Fine grain, loose, damp, gray, no odor ES
‘ 100562/ g% iz
3 E/3J EE i E §
] Gravelly Sand (SW) 2 —'g s %
33 10158G2V/ Similar to above, no odor, gravel 1/4-inch ﬁ 5 é £
g £ to 1-Inch § a5 § 5 g
3 Gravelly Sand (SW) g g &
3 Similar to above, no odor 5 =
59 Er—¢t 3
] £ £ Q
. Gravelly Send (SW) g 2 o
3 Similar to above, no odor g g
7a T £
5 € 5 :
3 Weathered Sandstone (SS) 85 Ed B ]
] Fine grain, compact/dense, damp, light : E il ———
93 tan, no odor 3 E 3
3 P75 2 3 LE:
= Weathered Sandstone (SS) 3 g fi’ g
13 Simliar to above g s S L
é 5 § §
3 Total Depth = 12' BGL g 3
133 g E
; Y g
§;3S3 S Staples Suite N-229 Sheet: 1 of 1 361/855-7335 ;
' T 361/855-7410 fax

Corpus Christ, Texas 78411




RPS

Client:'Westem Refining Southwest, Inc.

Site: SWMU Group #4, Bloomfield Refinery
Job No.: UEC01120 - Bloomfield, NM

Geologist: Tracy Payne
Driller: Enviro-Drill, Inc.

Drilling Rig: CME 75

Drilling Method: Hollow-Stem Auger

Sampling Method: Split Spoon

Comments: N 36%1.984' W107958.146'

WELL CONSTRUCTION

Well No.: MW-70
Total Depth: 26.25' byl Start Date: 1/30/2012 1300
Ground Water: Saturated @ 20’ bg! Finish Date: 1/30/2012 1600
Elev., TOC (ft. msl): 5527.96
Elev., PAD (ft. msl): 5525.398
Elev., GL (ft. msl): 5524.776
Site Coordinates:
N 2074039.6 E 2683303.847

Sampling
")
2 .
] = i
%_ .% 8 " 9 Sample Description Completion Results
| & {-RES 8 | =
© = e
El e 28| 52| O | ¢
£ r-% o= = = 0
| E|E(E8 2 PRl 3 | 8
8| & |F|aF| & |cg 3 o
-3+ i
] l >
]
. 3
13
] °©
n Ground Surface %
% Fill (Silty Sand/Gravel) e i
3 Trace process sulfur, faint sulfur odor Eg v
1 1.1 E = S
. 57%F § o s
3 . g @
3 Fill (Silty Sand/Gravel) o 5 @ 5
7] Trace process sulfur, faint sulfur ocor 2 2 £ °
3 7.5 8§ & 5 E
. 579 |° 3 2 B b5
= B L < o
] Fill (Silty Sand/Gravel) s g 2
3 Process sulfur/catalyst, sulfur odor 2 Q Ly
53 8.2 e 5 H
] 57°F | o« E Q
] i 3 4 a
3 No Recovery ] g
77 0 g
i ' N
3 Fill (Silty Sand/Gravel) -
] g Pro If )
9] 202 % cess sulfur/catalyst, sulfur odor S "
3 549F I I s
- = [}
] ' T i a
1 Fill (Silty Sand/Gravel) T o
3 Process sulfur/catalyst, suifur odor 8 €
11 6.2 90 o 1 P =
I 549F [ 2 @
: i (7]
3 Fill (Silty Sand/Grave) &
3 " Process sulfur/catalyst, sulfur odor )
133 8.4 100 | Y S \
n B49F [*7: 4 BE R
RPS Sheet: 1 of 2 - 512/347-7588

404 Camp Craft Road
Austin, Texas 78746

512/347-8243 fax




WELL CONSTRUCTION

Well No.: BK-9 (MW-BCK1)

RPS

Client; Western Refining Southwest, Inc. - Total Depth: 79' byl Start Date: 1/24/2012 1100
Site: Background Investigation, Bloomfield Refinery Ground Water: Saturated @ 73.5'bgl  Finish Date: 2/1/2012 1425
Job No.: UEC01318 - Bloomfield, NM Elev., TOC (ft. msl): 5620.140

Geologist: Tracy Payne Elev., PAD (ft. msl): 5617.952

Driller: Enviro-Drill, inc. Elev., GL (ft. msl): 5617.508

Drilling Rig: CME 75 Site Coordinates:

Drilling Method: Hollow Stem Augers N 2070898.1 E 2683704.928

Sampling Method: Split Spoon
Comments: Refusal at 72" in gravel @ 0730 1/24/12, ran ODEX casing to 70' @0730 1/25/2012, resumed sampling @ 0715 2/1/12

Sampling
(-}
€
e
£ 2 ° —_
s £ 8 @ 9 Sample Description Completion Results
g S = 2
£ 8 | o |83 5(EF @ 3
a| E|BIEE 2 258 B | 8
8| @ |F|lalrl o |68 5 | &
-2
3 r >
-] [
] 3
. : <
03 Ground Surface .g !
- Silty Sand (SM) 5 9
E 0.0 Very fine grain, compact, brown, moist to e 3 ©
3 . damp, no odor o S
] 48°F i g 5
23 Z ® <3
: Silty Sand (SM) £ % " o
E 0.0 Similar to above, light brown to tan 2B .:‘s; 2
3 44°F g - g
4] (& § t
3 Siity Sand (SM) § S ®©
3 - 128 Gl4oz 0.0 Similar to above g E
] =55 3J 449F 3 O
3 - >
&3 Sand (SP) 3 &
B 0.0 : Fine grain, loose, damp, brown, no odor o z
E 44%F g0 | Sandy Clay(CL) 3
= Moderate plasticity, firm, damp, gray, fine W
3 grain sand in partings, no odor, calcareous 5
] Sand (SP) g
3 Fine grain, loose, damp, light brown, no o
103 odor €
3 Sand (SP) E
- Similar to above Q
3 &
3 £
12 2
] Sand (SP) o
3' Similar to above
13 Sand (SP)
3 5 Similar to above
RPS ] ‘
404 Camp Craft Road Sheet: 1 of 5 512/347-7588
512/347-8243 fax

Austin, Texas 78746




. PS Well No.: BK-9 (MW-BCK1)
Client: Western Refining Southwest, Inc. Total Depth: 79’ bgl Start Date: 1/24/2012 1100
Site: Background Investigation, Bloomf_ield Refinery Ground Water: Saturated @ 73.5'bgl  Finish Date: 2/1/2012 1425
Job No.; UEC01318 - Bloomfield, NM : Elev., TOC (ft. msl): 5620.140
Geologist: Tracy Payne Elev., PAD (ft. msl): 5617.952
Driller: Enviro-Drill, Inc. Elev., GL (ft. msl): 5617.508
Drilling Rig: CME 75 Site Coordinates:

Drilling Method: Hollow Stem Augers N 2070898.1 E 2683704.928
Sampling Method: Split Spoon : :
Comments: Refusal at 72' in gravel @ 0730 1/24/12, ran ODEX casing to 70' @0730 1/25/2012, resu_med sampling @ 0715 2/1/12
Sampling
o
£
ﬁ % §_ @ 19 Sample Description Completion Results
= & £l 5|3 s | =
£ o 28 z (L o o
AR HEERE
a| & |[F|aF| 8|cel S | &
3 0.0 B 90
7 38%F
16 —
%3 Sand (SP) L
3 Fine grain, loose, damp, light brown, no o
- 0.0 (O}
] odor T Y
- 419F E _E
18 : s s
- Sand (SP) 3 €
] Similar to above ] g
-] 0.0 o =
- [
E 41°F . é g
20 Sand (SP) - s ©
3 by Q
. 0.0 Similar to above g
] 419F <
3 £
223 Sand (SP) 3
3 . Similar to above &
3 0.0 j
3 45°F
24 Sand (SP)
3 3 Similar to above
- 0.0 P
3 45°F F; '
263 Sand (SP)
3 4 Similar to above
7 0.0 .
3 50°F |
28— Silty Clay (CL)
3 Low plasticity, firm, damp, brown, trace
3 0.0 fine grain sand
] 50°F Slity Clay/Clayey Silt (CL)
30 . Low to moderate plasticity, firm, damp,
: \brown, trace fine grain sand
3 0.0 Clayey Siit (ML)
3 50°F Low plasticity, firm to soft, brown, clay
32 L _lense at base A
4R§4s¢amp Craft Road : Sheet: 2 of 5 512/347-7588
Austin, Texas 78746 ' 512/347-8243 fax




Well No.: BK-9 (MW-BCK1)
Client: Western Refining Southwest, Inc. Total Depth: 79' bg! Start Date: 1/24/2012 1100
Site: Background Investigation, Bloomfield Refinery Ground Water: Saturated @ 73.5'bgl  Finish Date: 2/1/2012 1425
Job No.: UEC01318 - Bloomfield, NM . Elev., TOC (ft. msl): 5620.140
Geologist: Tracy Payne Elev., PAD (ft. msl): 5617.952
Driller: Enviro-Drill, Inc. Elev., GL (ft. msl): 5617.508
Drilling Rig: CME 75 : Site Coordinates:
Drilling Method: Hollow Stem Augers N 2070898.1 E 2683704.928
Sampling Method: Split Spoon ,
Comments: Refusal at 72" in gravel @ 0730 1/24/12, ran ODEX casing to 70' @0730 1/25/2012, resumed sampling @ 0715 2/1/12
Sampling
")
<
5 2 ] ~ .
, s £ 3 = 9 Sample Description Completion Results
o~ Q - [ =4 g .
g9 HERFE-BES
£| 3 29| B (Ex| o |
8| E|E|ER 2 35 & | 8
8| A |[F|aF| & |08 5 | &
] Clayey Silt/Silt (ML)
33_2 Similar to above, clay content decreases
B with depth, light brown 5
3 ]
3 Siity Sand (SM) ©
35_: Very fine grain, loose, brown, damp ‘g‘
E 5
] g
: Sand (SP) 5
3 Very fine to medium grained, subrounded, 5
37_: loose to compact, brown to gray, no oodor, °©
3 damp
. Siity Sand (SM)
39_: Very fine grain, loose, brown, damp, no
3 odor @
] =
- [+]
] Silty Sand (SM) >
] Similar to above 3
41 g
3 £
3 S!Ity Sand (SM) o
433 Similar to above 2
; >
; £
3 Sllty Sand (SM) ]
J Simitar to above &
45+
3 Silty Sand (SM)
3 Similar to above
47:
] Silty Sand (SM)
3 Similar to above
49
RPS ' . v
404 Camp Craft Road Sheet: 3 of 5 512/347-7588
Austin, Texas 78746 512/347-8243 fax




| - WELL CONSTRUCTION
Well No.: BK-9 (MW-BCK1)

Client: Western Refining Southwest, Inc. Total Depth: 79' bgl Start Date: 1/24/2012 1100
Site: Background Investigation, Bloomfield Refinery Ground Water: Saturated @ 73.5'bgl  Finish Date: 2/1/2012 1425
Job No.: UEC01318 - Bloomfield, NM Elev., TOC (ft. msl): 5620.140

Geologist: Tracy Payne Elev., PAD (ft. msl): 5617.952

Driller: Enviro-Dril, Inc. Elev., GL (ft. msl): 5617.508

Drilling Rig: CME 75 Site Coordinates:

Drilling Method: Hollow Stem Augers N 2070898.1 E 2683704.928

Sampling Method: Split Spoon
Comments: Refusal at 72" in gravel @ 0730 1/24/12, ran ODEX casing to 70' @0730 1/25/2012, resumed sampling @ 0715 2/1/12

Sampling
H .
i » _§ §_ a | £ Sample Description Completion Resuits
c a ~
= 8 El 6 |> 3 &
€l e 28|88 o | ¢
£ -4 -4 s £
S| E|E|E8 2|25 2 | &
8| & |F|AF gl 5 | &
3 | a4oF T
3 Silty Sand (SM)
] ] 0.0 3 . Very fine grain, loose, brown, damp, no
5 3 Yl 70 odor, trace fine to medium grain w»
3 43°F subrounded sand £
; : Silty Sand (SM) 3 g
53 0.0 | 70 Similar tq above 53 § &
3 43°F | = £
1= E -]
im Ciay (CH) o 3
3 X L . Q
553 ‘:iis4- | 1500lG/402 0.0 95 High plasticity, stiff, damp, dark brown g
3 56 3J 44°F e
q = 5L
3 Clay (CH)- »E
3 oot ]
57 0.0 %0 Similar to above o~ B
3 44°F -
: o0 /R 10 | ClayiGravel (CHIGW) ¥ g} 5
55 ot Refusal with split spoon, gravel chips in - a
] o0 [0 10 \spoon . /] 3 g
. panr RO Gravel (GW) o 0| i
3 3 N\ Gravel chips in spoon -/ = £
. °GA | Gravel (GW) S °
3 ), 10 | Split spoon from 62-62.5 bgl 3 2
3 o k5 it o
3 00 Ry? o i &
3 °F R o e S
533 R Gravel (GW) z i °
] °Q 10 Split spoon from 64-64.5' bgl =) o
E Y : g
3 . o o
3 42°F & :
€5 0 Gravel (GW) i
B ° 10 Split spoon from 66.0-66.5' bgl
E 0.0 ‘p
3 ) 42°F .
RPS Sheet: | 347-
404 Camp Crat Road 4ot 51210478245 fax

Austin, Texas 78746




WELL CONSTRUCTION

R PS Well No.: BK-9 (MW-BCK1)
Client; Western Refining Southwest, Inc. Total Depth: 79' bg! Start Date: 1/24/2012 1100
Site: Background Investigation, Bloomfield Refinery Ground Water: Saturated @ 73.5'bgl  Finish Date: 2/1/2012 1425
Job No.: UEC01318 - Bloomfield, NM Elev., TOC (ft. msl): 5620.140
Geologist: Tracy Payne Elev., PAD (ft. msl): 5617.952
Driller: Enviro-Dril, Inc. Elev., GL (ft. msl): 5617.508
Drilling Rig: CME 75 Site Coordinates:

Drilling Method: Hollow Stem Augers N 2070898.1 E 2683704.928

Sampling Method: Split Spoon
Comments: Refusal at 72" in gravel @ 0730 1/24/12, ran ODEX casing to 70' @0730 1/25/2012, resumed sampling @ 0715 2/1/12

Sampling
2
£ ::‘; §_ < S I ipti
s £ » 9 ample Description Completion Results
-~ e (8 2 | T
gl 8 HEA AR
e, |28 E |22 g
£ B |elBg |88 8|8
8! & |[F|aR| B |oe S | &
R 000 Gravel (GW)
2%\3 Q Sampled from 70-70.5’

Gravel (GW)
Similar to above

RS

-
n

i Saturated @ 73.5 bgl

\q 735

~ o
o [s <]
Lo e oy aanalearsennadaaganig
o
o
) Egia ng gh
QQOQQOB
50 53
»

2" Flush Threaded Sch. 40 PVC Cap

10/20 Sieve Sand Filter Pack’|

2" Sch. 40 PVC Slotted 0.01" Screen w/Threaded Joints

:;35 0900+ Dy oA Gravel (GW)
' W %% 10 |\ Similar to above, moist to saturated at
74 e 7 base
] 7/ Clay/Shale (CL) 750 L]
. % Very dense, dry, yellowish brown,
3 Nacimiento Formation PN
76 % Clay/Shale (CL) g’ E
3 /ﬁ Similar to above 70 8 @
. W/ Clay/Shale (CL) 2L 2
3 % Low plasticity, very dense, very stiff, dry, % B
78 / 80 | oray 0
: =
:_j Total Depth = 79' BGL
80
82
RPS ' Sheet: /347-7
Wicom oo sots e

Austin, Texas 78746




Client: Western Refining Southwest, Inc. Total Depth: 60’ bgl

Site: Background investigation, Bloomfield Refinery Ground Water: Not Encountered
Job No.: UEC01318 - Bloomfield, NM Elev., TOC (ft. msl): 5517.800
Geologist: Tracy Payne Elev., PAD (ft. msl): 5516.522
Driller: Enviro-Dirill, Inc. ] Elev., GL (ft. msl): 5516.131
Drilling Rig: CME 75 Site Coordinates:

Drilling Method: Hollow Stem Augers N 2073370.61 E 2684757.931

Sampling Method: Spiit Spoon
Comments: N 36%41.873' W 107957.845'

WELL CONSTRUCTION

Well No.: BK-10 (MW-BCK2)
Start Date: 2/7/2012 1740
Finish Date: 2/13/2012 1400

Sampling
o
€
1>
B
"E. % 4 2 9 Sample Description Completion Resuits
-1 & € § S 8 | =
£ [ @ 8 = (L o @
£ 8 a3 BiE2 @ | 3
§| £ E|E8 2128 B | &
8| & |Flar| A |ce 3 | &
.2—_ — >
]
: 38 E—
0_: Ground Surface ® A
3 Silt (ML) ) s
3 Very fine grain, loose, dry, brown, no odor 8 ; % { ®
] 0.0 100 : @ & S
3 33°F E & s
23 E ,_‘{’ 8
] Silt (ML) E s ° 5
. . o . 2 - c P4
. 0.0 40 Similar to above = g s 5
] 33°%F S 3 S
= ° .
43 Silt (ML) 3 S %
J i 0.0 go | Similarto.above, gravel at base 2 é
. |0753G/40z 33°%F K o
6 =5 4 5 g
3 &Dug Sandy Gravel (GW) o -
3 0.0 K el 10 | Fine gravel sandin 1/2" to >3" size gravel, » :.
= 339 | ,,"_", damp, gray, no odor 3
3 &
8 3 < S_an_dy Gravel (GW) 5
. 0.0 e a0 Similar to above (%
- 33%F |94 T8, 2
103 : s
. No Recovery £
E - :
n o
3 E
12 2
. Slit/Sand/Clay (CL) o
3 Very fine grain, compact to dense,
3 dry/crumbly, light gray/tan
143 Siity Clay (CL)
] Similar to above, gray, no odor, very dense
RPS : . ,
404 Camp Craft Road Sheet: 1 of 4 512/347-7588

Austin, Texas 78746

512/347-8243 fax




WELL CONSTRUCTION

Well No.: BK-10 (MW-BCK2)

RPS

Client: Western Refining Southwest, Inc. Total Depth: 60 bg! Start Date: 2/7/2012 1740
Site: Background Investigation, Bloomfield Refinery Ground Water: Not Encountered Finish Date: 2/13/2012 1400
Job No.: UEC01318 - Bloomfield, NM Elev., TOC (ft. msl): 5517.800

Geologist: Tracy Payne Elev., PAD (ft. msl): 5516.522

Driller: Enviro-Drill, Inc. Elev., GL (ft. msl): 5516.131

Drilling Rig: CME 75 Site Coordinates:

Drilling Method: Hollow Stem Augers N 2073370.61 E 2684757.931

Sampling Method: Split Spoon
Comments: N 362%41.873' W 107957.845'

Sampling
g
'.E_ _;: §_ . g Sample Description Completion Resuits
ol -1 E| 51> | & | »
E @ @ 8 = | Q (3] [
| E1B|E& 2 %58 @ |8
Al & |[Flag| B |68 5 | &
] 0.0 80
] 33%F
16 Silty Clay (CL) L
3 0.0 Similar to above, gray, very dense, calcite g
. / 80 | crystals present ” <
- 33°F £ =
18] s $
7 Clayey Silt (ML) - £
7 Very low plasticity, firm, dry, grayish ] o
3 0.0 80 | brown, no odor 8 8
3 33¢F = &
20 Clayey Silt (ML) s ©
. Y ) Q
: 0.0 80 Similar to above, dry, firm g
- 33°F ¥
- £
22 Siity CLay (CL) 3
3 Low plasticity, very stiff’compact, dry, gray, o
] 0.0 / 80 | no odor, calcite crystals
3 35°%F
243 Silty Clay (CL)
3 Similar to above
263 Silty Sand/Sandstone (SP/SS)
3 Very fine grain, compact to cemented,
3 damp, greenish gray, no odor
28 Slity Sand/Sandstone (SP/SS)
3 Similar to above, no odor
]
803 Slity Sand/Sandstone (SP/SS)
= Similar to above, cemented, no odor, gray
]
32
RPS Sheet: 2 of 4 12/347-
404 Camp Craft Hoad 20 S 1orair 6343 fax

Austin, Texas 78746




WELL CONSTRUCTION

‘ RS Well No.: BK-10 (MW-BCK2)
Client: Western Refining Southwest, Inc. Total Depth: 60’ bgl Start Date: 2/7/2012 1740
Site: Background Investigation, Bloomfield Refinery Ground Water: Not Encountered Finish Date: 2/13/2012 1400
Job No.: UEC01318 - Bloomfield, NM Elev., TOC (ft. msl): 5517.800
Geologist: Tracy Payne ‘ Elev., PAD (ft. msl): 5516.522
Driller: Enviro-Dril, Inc. Elev., GL (ft. msl): 5516.131
Drilling Rig: CME 75 , Site Coordinates:

Drilling Method: Hollow Stem Augers N 2073370.61 E 2684757.931

Sampling Method: Split Spoon
Comments: N 36°41.873' W 107°57.845'

Sampling
o
<
£ % e o | £ Sample Description Completion Results
(.} S
z| 8 El 51> | 2| =
El o 28|58 0| ¢
£ 2 | 92| 5|8F ]
5 5 |E(5% 2 (25 3 | 2
8| & |F|AaF| & (68 3 | &
] Clayey Siit (ML)
3 0.0 80 Very low plasticity, firm, slightly cemented,
33 : dry, gray, no odor
s 419F 5
E C_Iayey Silt (ML) g
35 0.0 80 Similar to above 35 é :
] 43°F £ é
- (=]
] Clayey Silt (ML) - » E
] P -] ]
a7 0.0 50 Similar to above a7 § ? 3
7 41°%F £ ©
= _ Clayey Siit (ML) o § : %
: . . >
39 0.0 50 Similar to above, trace sand R o
3 43°F %
J 40 5 £
3 Clayey Silt (ML) ‘ 3 § .
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Client: Western Refining Southwest, Inc. Total Depth: 60" bgl

Site: Background Investigation, Bloomfield Refinery Ground Water: Not Encountered
Job No.: UEC01318 - Bloomfield, NM Elev., TOC (ft. msl): 5517.800
Geologist: Tracy Payne . Elev., PAD (ft. msl): 5516.522
Driller; Enviro-Drill, Inc. Elev., GL (ft. msl): 5516.131
Drilling Rig: CME 75 Site Coordinates:

Drilling Method: Hollow Stem Augers N 2073370.61 E 2684757.931

Sampling Method: Split Spoon
Comments: N 36241.873' W 107957.845'

WELL CONSTRUCTION

Well No.: BK-10 (MW-BCK2)
Start Date: 2/7/2012 1740
Finish Date: 2/13/2012 1400

Sampling
©
<
£ & ° :
s £ g o | £ Sample Description Completion Results
— ] - [ ; @ ~
£ 9 £l © K. el
Sle 28| (28| S| ¢
& [-% Q%] = =
a| €E|2|EQ 2|55l & | 8 .
[ 5] T > @ 3 a @
o O (|-l 0 O O «
E 47°F
3 ] Siity Sand (SM)
51 E o Similar to above, fine grain, compact to
3 '00 poorly cemented, damp, greenish gray, no ]
E 47° odor g
3 Siity Sand (SM) 2
E . uw
533 0.0 Similar to above T
- 49°F &
. ; [}
3 Silty Sand (SM) 5,’
553 0.0 Similar to above, trace clayey sand : o
3 49°F £ S
3 S J
3 Slity Sand (SM) °
] "t 2
57 0.0 Similar to above, trace clayey sand g
é 49°F §
] Silty Sand (SM) c
- "y [}
593 0.0 Similar to above o
. ag°F 2
] : 60' S 1
. . Total Depth = 60' BGL o o
- 3 £
61 £ @
] n iG]
5 0 :
- a ]
n [=]
63 <
3 L
[53
3 7]
] &
65
RPS Sheet: 4 of 4 512/347-7588

404 Camp Craft Road
Austin, Texas 78746

512/347-8243 fax .




