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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 15th 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: 

B Site description 

B Description of facility operations 

E Summary of historic monitoring data 

B Description of subsurface conditions 

EI Monitoring and sampling methods 

E Monitoring and sampling locations and frequency 

B 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. 
P.O. Box 159 
Bloomfield, New Mexico 87413 

(Postal address) 

Facility Name: 

US EPA ID: 
SIC Code: 

Bloomfield Refinery 
#50 County Road 4990 
Bloomfield, New Mexico 87413 
Facility Status: Corrective Action/Compliance 

NMD089416416 
2911 

(Physical address) 

W e s t e r n B l o o m f i e l c l Refinery 
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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' 87", longitude W107 58' 70". It is further located 
approximately lA 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 
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Section 2 
Background 

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 
(bcpd). 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 

w 
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Section 2 
Background 

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 15th 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 II 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 15th of each year. 

w 
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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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Section 2 
Background 

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. 

w 
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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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Section 3 
Subsurface Conditions 

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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Section 4 
Investigation Methods 

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. 

0 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. 

Q 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. 

E 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. 

B 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. 

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

B 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 i f 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: 

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

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

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

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

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

• Total Dissolved Solids (TDS) by EPA Method 160.1 or field measurement; 

B Electrical Conductance by EPA Method 120.1 or field measurement; 

• Carbon Dioxide by EPA Method 310.1; 

• 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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El Well ID 
B Date 

E Start and finish sampling time 

B Field team members, including visitors 

• Weather conditions 

Daily activities and times conducted 

EJ Observations 

• Record of samples collected with sample designations 

E Photo log (if needed) 

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

B Equipment used and calibration records, i f appropriate 

• List of additional data sheets and maps completed 

H 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. 

w 
W e s t e r n B l o o m f i e l d Refinery 

J DQeffSmiBiragi Facility-Wide Groundwater Monitoring Plan 
June 2012 



Section 4 
Investigation Methods 

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. 

4.4.4. Laboratory Deliverables 

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

B 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; 

E 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; 

f-1 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 protocol(s); 

• Instrument calibration; 

• Blanks; 

E Detection/quantitation limits; 

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

El Variability for duplicate analyses; 
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B Completeness; 

B Data report formats; 

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

B 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; 

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

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

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

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

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

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

B 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, 

O 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 

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

Data deliverables provided 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, 

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

E 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), 

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

B Tabulation of instrument and method practical detection/quantitation limits, 

E Raw data quantification report for each sample, 

B A calibration data summary reporting calibration range used and a measure of 
linearity, where appropriate, 

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

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

B Recovery assessments and a replicate sample summary, including post-digestate 
spike analysis; all MS data (including spike concentrations) for each sample, i f 
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, i f 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 
often 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 i f holding times were exceeded. 

4.4.7. Representativeness and Comparability 

4.4.7.1. 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: 

CD Holding times 

E Detection limits 

B Field equipment rinsate blanks 

EI Field blanks 

El Field Duplicates 

ED Trip blanks 

0 Reagent blanks 

• Laboratory duplicates 

• Laboratory blanks 

• Laboratory matrix spikes 

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 i f 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-zradient 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 August of each year), groundwater 
samples will be collected from each selected well and analyzed for the following 
chemical constituents: 

• VOCs; 

0 SVOCs (RCRA Investigation Wells Only for two years) 

• TPH-DRO extended; 

• TPH-GRO; 

• Dissolved and Total Metals; 

Q Carbon Dioxide; 

H Alkalinity (total, bicarbonate, and carbonate); 

• 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-8, 
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 collected and recorded on the field 
data sheets. Field parameters will collected include the following: 

E Electrical Conductivity 

• 
Temperature 

EO pH 

• Oxidation Reduction Potential 

10 Total dissolved solids 

B 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 

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: 

E VOCs (target list); 

E TPH-DRO; 

B 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 

m pH 

• Oxidation Reduction Potential 

• Total Dissolved Solids 

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, i f 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); 

E Carbon Dioxide; 

EO Alkalinity (total, bicarbonate, and carbonate); 

B Anions. 

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

• VOCs (target list); 

B Carbon Dioxide; 

B Alkalinity (total, bicarbonate, and carbonate); 

• 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: 

B Electrical Conductivity 
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B Temperature 

B pH 

B Oxidation Reduction Potential 

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 

B 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: 

B VOCs (target list) 

B TPH-GRO 

B TPH-DRO extended 

B Total and Dissolved Metals (target list) 

• Alkalinity (total, carbonate and bicarbonate) 

B 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 

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 30th 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. 
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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 

Well Type Well ID Installation Date 
Well Diameter 

(in) 

Measuring Point 
Elevation 

(Before 2006) 

(ft) , 

Measuring Point 

Elevation 

(After 2006) 

(ft) 

Grade Elevation0' 

(before 2006) 

(ft) 

Grade Elevation 0 1 

(after 2006) 

( f t ) 

Total 
Well Depth 

(ftbgs) 

Screened 
Interval 
(ftbgs) 

Depth to Nacimiento 
Formation 

(ftbgs) 

Elevation of 
Nacimiento Surface 

( f t 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 5524.25 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 8.4-23.4 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 N/A 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 A 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 25.4 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 5523.48 ' N/A N/A 17.3-35.3 ' 29 5494.48 
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Table 1 
Facility-Wide Monitoring Program 

Bloomfield Refinery- Bloomfield, New Mexico 

Well Type 

1 

Well ID 

1 

Installation Date 

i 

Well Diameter 

(in) 

measuring roint 

Elevation 

(Before 2006) 

( f t ) 

Measuring Point 

Elevation 

(After 2006) 

(ft) 

Grade Elevation(1> 

(before 2006) 

(ft) 

Grade Elevation ( 1 ) 

(after 2006) 
(ft) 

Total 
Well Depth 

(ftbgs) 

Screened 
Interval 
(ftbgs) 

Depth to Nacimiento 
Formation 

(ftbgs) 

Elevation of 
Nacimiento Surface 

( f t above msl) 

Recovery Well RW-19 8/8/90 4 5527.27 5530.51 5525.77 5528.75 35.2 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 5497.91 
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 0+60 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 OW6+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 23+90 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 " 11 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 

Well Type Well ID Installation Date 
Weii Diameter 

(in) 

Measuring Point 

Elevation 

(Before 2006) 

(ft) 

Measuring Point 
EaCVatiOU 

(After 2006) 

( f t ) 

Grade Elevation'" 

(before 2006) 

(ft) 

Grade Elevation(1) 

(after 2006) 

( f t ) 

i 

Total 
Well Depth 

(ftbgs) 

Screened 
Interval 
(ftbgs) 

Depth to Nacimiento 
Formation 

(ftbgs) 

Elevation of 
Nacimiento Surface 

( f t 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 5494.3 
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 5494.32 
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 22+00 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 SW 1-0206 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 Well 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 5421.22 ' 5425.2 5418!07 5422.52 15 4-14 N/A N/A ' 
Dewatering Well DW-1 8/16/05 4 5423.80 • 5422.97 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 5424.97 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 msl = mean sea level 
in = inches N/A = not available 
bgs = below grade surface (1) Top of casing elevations well resurveyed in 2006 

Western Refining Southwest, Inc. 
Bloomfield Refinery 

Page 3 of 3 
Facility-Wide Groundwater Monitoring Plan 

June 2012 



TABLE 2 
Analytical Methods and Target Analytes 

Facility-Wide Groundwater Monitoring Plan - June 2012 
Western Refining Southwest, Inc. - Bloomfield Refinery 

. ^Cs (EPA Method 8260B) ( 1 ) 

Target List 
Benzene 
Toluene 
Ethylbenzene 
Xylenes 
Methyl tert butyl ether (MTBE) 

SVOCs - (EPA Method 8270) 
- Method List 

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

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

Total Carbon Dioxide (Laboratory Calculated) 
- Dissolved C02 

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 

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

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

Arsenic Lead 
Barium Mercury 
Cadmium Selenium 
Chromium • Silver 

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

. Mercury (DW-1 ONLY) 

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 

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

NOTES: 
(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 



TABLE 3 
Facility-Wide Monitoring Plan - June 2012 

Western Refining Southwest, Inc. - Bloomfield Refinery 

Well ID S a m p l i n g E v e n t 

V
O

C
s
 

(E
P

A
 M

e
th

o
d
 8

2
6
0
) 

V
O

C
s
-T

a
rg

e
t 

L
is

t(
1

)
<

2
) 

(E
P

A
 M

e
th

o
d
 8

2
6
0
) 

S
V

O
C

s
 

(E
P

A
 M

e
th

o
d

 8
2
7
0
) 

T
P

H
 -

 D
ie

s
e
l 

R
a
n

g
e
 O

rg
a
n

ic
s
 E

x
te

n
d

e
d

 
(E

P
A

 M
e
th

o
d

 8
0

1
5

B
) 

TP
H

 -
 G

a
s
o

li
n

e
 R

a
n

g
e
 O

rg
a
n

ic
s
 

(E
P

A
 M

e
th

o
d

 8
0
1
5
B

) 

T
o

ta
l 

R
e
c
o

v
e
ra

b
le

 M
e
ta

ls
 -

 T
a
rg

e
t 

L
is

t 
(E

P
A

 M
et

h
o

d
 6

0
1
0
/7

4
7
0
) 

T
o

ta
l 

D
is

s
o

lv
e
d

 M
e
ta

ls
 -

 T
a
rg

e
t 

L
is

t 
(E

P
A

 M
e
th

o
d

 6
0
1
0
/7

4
7
0
) 

G
e
n

e
ra

l 
C

h
e
m

is
tr

y
 -

 A
lk

a
li
n

it
y
 

(E
P

A
 M

et
h

o
d

 3
1

0
.1

) 

G
e
n

e
ra

l 
C

h
e
m

is
tr

y
 -

 A
n

io
n

s
 

(E
P

A
 M

et
h

o
d

 3
0
0
.0

) 

C
a
rb

o
n

 D
io

x
id

e
 

(E
P

A
 M

e
th

o
d

 3
1

0
.1

) 

T
o

ta
l 

D
is

s
o

lv
e
d

 S
o

li
d

s
 (

T
D

S
) 

(E
P

A
 M

e
th

o
d
 1

6
0
.1

 o
r 

F
ie

ld
 

M
e
a
su

re
m

e
n
t)

 

S
p

e
c
if

ic
 C

o
n

d
u

c
ta

n
c
e
 

(E
P

A
 M

e
th

o
d
 1

2
0
.1

 o
r 

F
ie

ld
 

M
e
a
su

re
m

e
n
t)

 

T
e
m

p
e
ra

tu
re

, 
p

H
, 

O
R

P
 

(F
ie

ld
 

M
e
a
su

re
m

e
n
t)

 

D
is

s
o

lv
e
d

 O
x
y
g

e
n

 
(F

ie
ld

 M
e
a
su

re
m

e
n
t)

 

REFINERY COMPLEX 

Background Wells 

MW-3 
Semi-Annual Event (April) Not Sampled 

MW-3 
Annual Event (August) X | | | x | x | x | x | x | x | x | X | X I X | X 

MW-5 
Semi-Annual Event (April) Not Sampled 

MW-5 
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 

MW-6 
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 

RW-1 
Annual Event (August) X | | | x | x | x | x | x | x | x | x | x | x | x 

MW-4 
Semi-Annual Event (April) Not Sampled 

MW-4 
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 

MW-8 
Annual Event (August) X X X X X X X X X X X X 

RW-9 
Semi-Annual Event (April) Not Sampled 

RW-9 
Annual Event (August) x | | | x | x | x | x | x | x | x | x | x | x | x 

RW-15 
Semi-Annual Event (April) Not Sampled 

RW-15 
Annual Event (August) x | | | x | x | x | x | x | x | x j x I x I x j x 

RW-18 
Semi-Annual Event (April) Not Sampled RW-18 
Annual Event (August) X X X X X X X X X X X X 

MW-20 
Semi-Annual Event (April) X X X X X MW-20 
Annual Event (August) X X X X X X X X X X X X 

MW-21 
Semi-Annual Event (April) Not Sampled MW-21 
Annual Event (August) x I I | x | x | x | x | x | x | x t x I X I X I X 

RW-23 
Semi-Annual Event (April) Not Sampled RW-23 
Annual Event (August) x I I | x | x [ x | x | x | x | x | X | x I x i X 

RW-28 
Semi-Annual Event (April) Not Sampled RW-28 
Annual Event (August) X I I | x | x | x | x | x | x | x | X i X | X | X 

MW-29 
Semi-Annual Event (April) Not Sampled MW-29 
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 MW-30 
Annual Event (August) X X X X X X X X X X X X 

MW-31 
Semi-Annual Event (April) Not Sampled MW-31 
Annual Event (August) x I I | x | x | x | x | x | x | x [ X | X | X | X 

MW-40 
Semi-Annual Event (April) Not Sampled MW-40 
Annual Event (August) X I I | X | X | X | X | X | X | . X | X I X | X | X 

RW-42 
Semi-Annual Event (April) Not Sampled RW-42 
Annual Event (August) X I I | X | X | X | X | X | X | X | X | X | X | X 

RW-43 
Semi-Annual Event (April) Not Sampled RW-43 
Annual Event (August) x | I | X | X | X | X | X | X | X | X | X | X | X 

MW-44 
Semi-Annual Event (April) Not Sampled MW-44 
Annual Event (August) X I I f x | x | x | x | x | x | x | X I X I X l X 

Cross-Gradient Wells 

MW-1 
Semi-Annual Event (April) X X X X X X X MW-1 
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 MW-13 
Annual Event (August) X X X X X X X X X X X X 

MW-26 
Semi-Annual Event (April) Not Sampled MW-26 
Annual Event (August) X I I | X | X | X | X | X | X | X | X | X I x | X 

MW-27 
Semi-Annual Event (April) Not Sampled MW-27 
Annual Event (August) x I I | x | x | x | x | x ] x | x | X | X | X | X 

MW-32 
Semi-Annual Event (April) Not Sampled MW-32 
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 MW-33 
Annual Event (August) X X X X X X X X X X X X 

Western Refining Southwest, Inc. 
Bloomfield Refinery Page 1 of 4 
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TABLE 3 
Facility-Wide Monitoring Plan - June 2012 

Western Refining Southwest, Inc. - Bloomfield Refinery 
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1— 2 in 5 i - Q 
Downgradient Wells 

MW-11 
Semi-Annual Event (April) Not Sampled 

MW-11 
Annual Event (Auqust) X X" * X X X X X X X X X X X 

MW-12 
Semi-Annual Event (April) X X X X X X X 

MW-12 
Annual Event (August) X X*" X X X X X X X X X X X 

MW-34 
Semi-Annual Event (April) Not Sampled 

MW-34 
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 

MW-35 
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 

MW-37 
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 

MW-38 
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 

MW-50 * 
Annual Event (August) X X X X X X x X X X X X X 

MW-51 * 
Semi-Annual Event (April) Not Sampled 

MW-51 * 
Annual Event (August) X X X X X X X X X X X X X 

MW-52 * 
Semi-Annual Event (April) Not Sampled 

MW-52 * 
Annual Event (August) X X X X X X X X X X X X X 

MW-53 * 
Semi-Annual Event (April) Not Sampled 

MW-53 * 
Annual Event (August) X X X X X X X x X X X X X 

MW-54 * 
Semi-Annual Event (April) Not Sampled MW-54 * 
Annual Event (August) X X X X X X x x X X X X X 

MW-55 * 
Semi-Annual Event (April) Not Sampled MW-55 * 
Annual Event (August) X X X x X X X x X X X X X 

MW-56 * 
Semi-Annual Event (April) Not Sampled MW-56 * 
Annual Event (August) X X X 1 x X X X X X 1 x X X X 

MW-57 * 
Semi-Annual Event (April) Not Sampled MW-57 * 
Annual Event (August) X X X 1 x X X x x X L_ x L x 1 x X 

MW-58 * 
Semi-Annual Event (April) Not Sampled MW-58 * 
Annual Event (August) X X X ! x X X X x X i x I x 1 x x 

MW-59 * 
Semi-Annual Event (April) Not Sampled MW-59 * 
Annual Event (August) X X X 1 x X X X x X 1 x I x 1 x I x 

MW-60 * Semi-Annual Event (April) Not Sampled MW-60 * 
Annual Event (August) X X X 1 x X X x x X 1 x X 1 x X 

MW-61 * 
Semi-Annual Event (April) Not Sampled MW-61 * 
Annual Event (August) X X X X X X X x X 1 x I x 1 x X 

MW-62 * 
Semi-Annual Event (April) Not Sampled MW-62 * 
Annual Event (August) X X X X X X X x X 1 x I x 1 x X 

M W - 6 3 * 
Semi-Annual Event (April) Not Sampled M W - 6 3 * 
Annual Event (August) X X X X X X X x X 1 x I x 1 x X 

MW-64 * 
Semi-Annual Event (April) Not Sampled MW-64 * 
Annual Event (August) X X X X X X X x X 1 x X 1 x 1 X 

MW-65 * 
Semi-Annual Event (April) Not Sampled MW-65 * 
Annual Event (August) X X X X X X x x X x X 1 x X 

MW-66 * 
Semi-Annual Event (April) Not Sampled MW-66 * 
Annual Event (August) X X X X X X x x X X X x X 

MW-67 " Semi-Annual Event (April) Not Sampled MW-67 " 
Annual Event (August) X X X X X X X x X X X X X 

MW-68 ** 
Semi-Annual Event (April) Not Sampled MW-68 ** 
Annual Event (August) X X X X X X x x X x X X X 

MW-69 ** 
Semi-Annual Event (April) Not Sampled MW-69 ** 
Annual Event (August) X X X X X X x x X X X X X 

MW-70 **** 
Semi-Annual Event (April) Not Sampled MW-70 **** 
Annual Event (August) X X X X X X x x X X X X X 

Western Refining Southwest, Inc. 
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TABLE 3 
Facility-Wide Monitoring Plan - June 2012 

Western Refining Southwest, Inc. - Bloomfield Refinery 

Well ID Sampling Event 
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NORTH BOUNDARY BARRIER 
Collection Wells 

CW 0+60 
Semi-Annual Event (April) X X X X X X 

CW 0+60 
Annual Event (August) X X X X X X 

CW 25+95 Semi-Annual Event (April) X X X X X X 
CW 25+95 

Annual Event (August) X X X X X X 
Observation Wells 

OW 0+60 Semi-Annual Event (April) X X X X X X X 
OW 0+60 

Annual Event (August) X X X X X X X 

OW 1+50 
Semi-Annual Event (April) X X X X X X X 

OW 1+50 
Annual Event (August) X X X X X X X 

OW 3+85 Semi-Annual Event (April) X X X X X X X 
OW 3+85 

Annual Event (August) X X X X X X X 

OW 5+50 Semi-Annual Event (April) X X X X X X X 
OW 5+50 

Annual Event (August) X X X X X X X 

OW 6+70 Semi-Annual Event (April) X X X X X X X 
OW 6+70 

Annual Event (August) X X X X X X X 

OW8+10 Semi-Annual Event (April) X X X X X X X 
OW8+10 

Annual Event (August) X X X X X X X 

OW 11+15 Semi-Annual Event (April) x X X X X X X OW 11+15 
Annual Event (August) X X X X X X X 

OW 14+10 Semi-Annual Event (April) X X X X X X X OW 14+10 
Annual Event (August) X X X X X X X 

OW 16+60 Semi-Annual Event (April) X X X X X X X OW 16+60 
Annual Event (August) X X X X X X X 

OW 19+50 Semi-Annual Event (April) X X X X X X X OW 19+50 
Annual Event (August) X X X X X X X 

OW 22+00 Semi-Annual Event (April) X X X X X X X OW 22+00 
Annual Event (August) X X X X X X X 

OW 23+10 Semi-Annual Event (April) X X X X X X X OW 23+10 
Annual Event (August) X X X X X X X 

OW 23+90 Semi-Annual Event (April) X X X X X X X OW 23+90 
Annual Event (August) X X X X X X X 

OW 25+70 Semi-Annual Event (April) X X X X X X X OW 25+70 
Annual Event (Auqust) X X X X X X X 

Sumo Wells <3> 
SW-1 Major Precipitation Event (No Samplinq; Collection of Groundwater and SPH Levels Only) 
SW-2 Maior Precipitation Event (No Sampling; Collection of Groundwater and SPH Levels Only) 
SW-3 Major Precipitation Event (No Samplinq; Collection of Groundwater and SPH Levels Only) 
SW-4 Major Precipitation Event (No Samplinq; 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 Only) 

SAN JUAN RIVER BLUFF 
Outfalls 

East Outfall #2 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 

East Outfall #3 Semi-Annual Event (April) X X X X X X X X X East Outfall #3 
Annual Event (August) X . X X X X X X X X 

Seeps 

Seep 1 Semi-Annual Event (April) X X X X X X X Seep 1 
Annual Event (August) X X X X X X X 

Seep 2 Semi-Annual Event (April) X X X X X X X Seep 2 
Annual Event (August) X X X X X X X 

Seep 3 ( 4 ) Semi-Annual Event (April) X X X X X X X Seep 3 ( 4 ) 

Annual Event (August) X X X X X X X 

Western Refining Southwest, Inc. 
Bloomfield Refinery Page 3 of 4 

Facility-Wide Groundwater Monitoring Plan 
Jne2012 



TABLE 3 
Facility-Wide Monitoring Plan - June 2012 

Western Refining Southwest, Inc. - Bloomfield Refinery 
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S e e p 4 ( 4 ) Semi-Annual Event (April) X X X X X X X 
S e e p 4 ( 4 ) 

Annual Event (August) X X X X X X X 

Seep 5 ( 4 ) Semi-Annual Event (April) X X X X X X X 
Seep 5 ( 4 ) 

Annual Event (August) X X X X X X X 

Seep 6 
Semi-Annual Event (April) X X X X X X X 

Seep 6 
Annual Event (August) X X X X X X X 

Seep 7 
Semi-Annual Event (April) X X X X X X X 

Seep 7 
Annual Event (August) X X X X X X X 

Seep 8 
Semi-Annual Event (April) X X X X X X X 

Seep 8 
Annual Event (August) X X X X X X X 

Seep 9 
Semi-Annual Event (April) X X X X X X X 

Seep 9 
Annual Event (August) X X X X X X X 

ISAN JUAN RIVER TERRACE 
Monitoring Wells 

MW-49 5 
High Flow Event X X X X X X X 

MW-49 5 

Low Flow Event X X X X X X X 
DW-1 Bi-Annually (Starting 2011) X X X X X X X 

Piezometers 

TP-1 5 
High Flow Event X X X X X X X 

TP-1 5 

Low Flow Event X X X X X X X 

T P - 2 5 
High Flow Event X X X X X X X 

T P - 2 5 

Low Flow Event X X X X X X X 

T P - 3 6 Bi-Annually (Starting 2011) X X X X X X X 

T P - 5 5 
High Flow Event X X X X X X X 

T P - 5 5 

Low Flow Event X X X X X X X 

T P - 6 5 
High Flow Event X X X X X X X 

T P - 6 5 

Low Flow Event X X X X X X X 

TP-7 6 Bi-Annually (Starting 2011) X X X X X X X 

T P - 8 5 
High Flow Event X X X X X X X 

T P - 8 5 

Low Flow Event X X X X X X X 

T P - 9 5 
High Flow Event X X X X X X X 

T P - 9 5 

Low Flow Event X X X X X X X 
TP-10 6 Bi-Annually (Startinq 2011) X X X X X X X 
T P - 1 1 6 Bi-Annually (Starting 2011) X X X X X X X 
T P - 1 2 6 Bi-Annually (Starting 2011) X X X X X X X 
T P - 1 3 6 Bi-Annually (Startinq 2011) X X X X X X X 

San Juan River 

Upstream 
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 North of MW#46 
Annual Event (August) X X X X X X X X X 

North of MW#45 
Semi-Annual Event (April) X X X X X X X X X North of MW#45 
Annual Event (Auqust) X . X X X X X X X X 

Downstream Semi-Annual Event (April) X X X X X X X X X Downstream 
Annual Event (August) X X X X X 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 installed 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. 
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Aerial Map Source: Google Maps, 2008 DigitalGlobe. 
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PvJ-i 
WcLL NUH5SR: 1 
DATS: 8 February 1954 
LOCATION: 2 9 . 1 1 . 2 7 . 2 4 2 2 1 

C = ?Ttt DESCRIPTION' 
IN PE£T 

G-5 Light brotsn clayey sand/ coarse/ poorly sorted/ 
quartzose and slightly calcareous 

5-10 Yellowish gray sandy pebbles and cobbles/ poorly 
sorted/ roundea ta subrounded 

10-12 Yellowish gray pebbly sand/ very coarse/ 
poorly sorted/ felaspathic and noncalcareous 

12-22 Dark gray pebbly and sandy coboles/ same 
quartz pebbles/ most are volcanic/ subrounded 
cobbles and pebbles/ some clay/ a l i t t l e 
water at about 15 feet 

22-25 Gray-green clayey sand becoming light yellou 
clayey sandstone and sandy claystone 



m-2> 
WELL NUMBER: 3 
CATE: 8 February 1934 
LOCATION: 29.11.27.24442 

CSPTH DESCRIPTION 
IN FEET 

G-5 Yellow broiun sandy s i l t and cl3y/ very calcareous, 
quartzose 

5-10 yellom brown sand* calcareous/ s i l t y and clayey/ 
quartzose 

1C-15 Yellou brown sand/ s i l t y and clayey/ 
f i n e - g r a i n e d / 
very calcareous/ ouartzose 

15-27 L i g h t brown clay/ sandy/ very calcareous/ 
becoming • pebbly uiith depth 

27-35 Gray yellou* broiun cobbly sand./ coarse, poorly 
sorted/ s i l t y and clayey/ volcanic pebbles 
small smount of uiater at about 35 feet 

35-40 Gray cobbles/ pebbly ana sandy/ coarse sand/ 
yelloar gray clayey sandstone at about 40 *eet 



WELL NUMBER: 
DATE: 
LOCATION: 

DEPTH 
IM FEET 

0-5 

5-10 

15-1 9 

19-25 

25-30 

3G-3 2 

4 
9 February 1934 
29.11.27.23344 

DESCRIPTION 

0= Kll.lo 

Yelloia gray-brauin sandy s i l t and clay/ calcareous 

Yellow brown s i l t y sandy clay and clayey s i l t / 
very s l i g h t l y calcareous 

Reddish yeilou-bromn clayey sandy s i l t / s i l t y 
clay/ fine-grained quartzose sand/ noncalcareous 

Light broutn coarse send with clay and pebbles/ 
calcareous 

Gray pebbly sand/ very eoarse/ poorly sorted/ 
some clay and s i l t / subrounded to subangular/ 
quartzose/ pebbles rounded/ s l i g h t l y calcareous 

Gray cobbles and pebbles/ subrounded to rounaed/ 
volcanic; at about 25 feet/ hydrocarbon smell 
and color 

Gray cobbly sand/ with hydrocarbon smell and 
color/ coarse grained/ sand i s quartzose 
and feldspathic/ subrounded and subangular quartz 
grains are dear 

32 Yelloty gray clayey sandstone 



WELL NUMBER: 5 
DATE: 6 F e b r u a r y 1934 
LOCATION: 29.11.26.31112 

DE °TH DESCRIPTION 
IN FEET 

0-5 Pale yelloia brown c l a y / s i l t y / sots sand/ 
calcareous 

5-1C Pale yellow brown clayey sand and cuartzose 
s i l t / p o o r l y sorted/ calcareous -

10-15 Yellow brown sand/ subrounded quartzose sand 
s l i g h . t l y calcareous 

15-20 Yellow brown sand/ clayey/ moderately coarse 
grained/ very' s l i g h t l y calcareous 

20-25 Yellow brown ssnd> clayey/ s i l t y / f i n e to medium 
grained/ moderately sorted/ noncalcareous 

25-33 Yellow brown sand/ s i l t y and s l i g h t l y clayey/ 
fine-to-medium grained/ w e l l sorted/ subangular/ 
nonc'alcsraaus/ becoming more clayey with depth 

35-37 Yellow brown pebbly and coably sand/ clsyey/ 
calcareous 

37-47 Dark gray sandy and clayey cobbles and pebbles/ 
water at 42 f e e t 

47-50 Dark gray cobbles w i t h greenish clay 

50-54 . Green-gray pebbly clay 



. TABLE 3.1 

WELL LOG FOR MONITORING WELL NUMBER 7 

Drilling Date: February 25 

Depth 

in Feet Description 

0- 1 Gravel f i l l 

1- 5 Brcwn sandy s i l t and clay with small gravels 

5-10 Brown -sandy s i l t and clay, more f i rm and sticky 

10-15 Lighter brown sandy s i l t and sticky clay 

15-20 Lighter brown sandy s i l t and clay, larger cobbles and pebbles 

20-25 Sand with cobbles and pebbles 

25-30 Sand 
30-35 Greenish clay with pebbles, top of Nacimiento estimated et 32 

feet 

35-40 Greenis.h clay, few pebbles 

40-45 Green to gray clay, smooth d r i l l i n g 

45-50 Green to gray clay, smooth d r i l l i n g 

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 s i l t trap, followed by a 10 foot section of 6" l .D. 
stainless steel screen, in turn followed by 6" l .D. schedule 40 PVC casing 
to the top of pipe. Sand was added to 45 feet below grade, bentonite to 41 
feet below grade, and grout to the surface.-

DTG5.TT.28 

3-3 



WELL MUMSER: 6 
CATE: 7 rebruary 1954 
LOCATION: 29.11.27,42144 cr 42233 

DEPTH DESCRIPTION 
IN FEET 

C-15 Pale yelioui brown sand/ clayey 3nd s i l t y / 
subangular/ poorly sorted/ quartzose/ very 
calcarecus/ becoming more clayey with depth 

15-20 Pale yellow b r o w n ' s i l t / sandy and clayey/ s i l t 
i s coarse/ sand i s very f i n e / moderate s o r t i n g / 
quar.tzose snd calcareous 

20-25 e a l e yellow sand/ s l i g h t l y clayey/ subrounded/ 
mall sorted/ quartzose/ noncalcareous 

25-35 Pale yellow sand/ coarse t o i&adiurc grained/ 
quartzose/ noncalcareous 

35-41 Pale yellow sand/ clayey/ f i n e grained/ s i l t y / 
qUartzose/ s l i g h t l y calcareous 

41-49 Gray-black cobbles and pebbles/ volcanic 

49-52 Gray-green clayey sandstone and sandy clsystans 
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TABLE 3.3 

WELL LOG FOR MONITORING WELL NUMBER 9 

Drilling Date: March 3, 1988 

Depth 
in Feet Description 

0-5 F i l l material, some rock 

10-15 

15-20 

5-10 Sticky reddish brown s i l t y clay 

Lighter color s i l t y clay, some pebbles 

Lighter color s i l t y ' c lay , some pebbles 

20-25 Cobbles, pebbles, sand 

25-30 Cobbles, greenish clay, top of Nacimiento 

Elevation, of Top of Casing: 5519.70 feet 

Total Depth of Casing: 33.99 feet 

Description of Casing: Bottom of casing has a 2 foot stainless steel blank 
section for a s i l t trap followed by 20 feet of 6" l.D. stainless steel 
screen, followed by 6" l .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 



34,74' 

23.0' 

eS.83' 

44.6' 

43.3' 

5W' 

£ _ X 2' STAINLESS STEEL 
LOCKING CAP 

I ! _ " V _ i L » 'CEHENT FILLED 
STEEL GUARD PIPE 

3'_. CONCRETE SLAS 

22 

HEAT CEMENT SLURRY VITH 5% 
BEHTDK1TE -

JL*_ X e s ' . PVC PIPE 

STAINLESS STEEL 
PIPE 

8ENT0HITE PLUG 

' TOP DF SCREEN 

STATIC VATER LEVEL 

_*L_ X , 1 5 ' • STAINLESS STEEL 
SCREEN ( SLUT) 

I s - SAND 

-BOTTDH DF SCREEN 

- *>'. X 5' STAINLESS STEEL PIPE 

_TDTAL DEPTH Dr VELL 

TOTAL DEPTH OF BDSEHDLE 

FIGURE B-7 

COMPLETION BIAGSAM 
PIEZOMETER P-4 



FIGURE B-14 

LOCATION 

LITHOLOGIC LOG (SOIL) 
PIEZOMETER P-4 Qtya-Th) 

SITE IDs BBC 
SITE COORDINATES ( f t . ) : 
H 

LOCATION 10: 

Paje _1_ of 1 

t-i t*j-m 

CfiOUHO ELEVATION {f t . «SL)i 5538.42 
STATES Nev Mexico COATY: Sar> Juan 
DRILLING METHOD: Casing Driver' 
DRllllUG CONTR.: Beetnan 8rothera 
DATE STARTED: 2 September 1998 BATg COMPLETEDi 3 Segtaroer 18&B 
MELD SEP.: U.S. Dusylc 
COWEKTSs Static on September 9. 19S6: 37.91' from TOC. 

LOCATION DESCRIPTION: 

Depth Vt»U»t X Llth 

10 

15 

20 

25 

30 

35 

40 

SO 

cESEeacaasii 
=EE=EEE=a= i 

EEEEEEEBaaj 
EEEEEEESaa' 
EEEEEEEaaal 
SEEEEEESaS! 
EEEEEEEaaSI 
=EEEEEE=3=< 

~ i l I r—ij • — 1 1 * 1 

E E E E S E E S a a S 1 

E E a a s * E E E E 
E E E E 
EEEE! 
EEEE 
EEEE! 
EEEE! 
SEES 
EEEE! 
SEES 
EEEE. 
EEEE! 
EEEEI 
aaaa aaaa aaaa aaaa 
QBU3 
DBB3; 
OBBS 

DBBa!SB!S5!333j 
000333333121 
G B B S S 3 3 3 B 5 
000333333!* ! 
oooassssas! 
3333333339! 
=333333333! 
00033353333; 
0003332:333! 
333333=3331 
33333=5=2= 
333333S=== 
35353333E3: 
33333533SSI •••••••••• 
H I I U I I H 
I I I I I I I I I I 

E E = 3 = 

EEsaaf 

S E s a a f 

E E a a a f 
i E E s a a i 
t=Eaaa 
i E E a a a i 
i E E a a a ! 
l a s a a a ! 
I O D D O B ; 

IBSBOOS 
1333333 
1333339 
133333* 
I33333J 

I 3333E* 

!333B!3S 
I33335M 
130333!! 
1333335 

;.y.v*;"/.v. 

.D . SV 

Drilling Tine 
Scats: 

1233 

1415 

W20 

Saople Type 
and Intervkl lithologic Description 

0»-27* 51 It and Ctav 
brown (5 TH 5/6). 

federate brow (5 TS 4/4) to light 

27'-30' Sand - Very pate or (5 TS 8/2) fine to coarse 
grained, angular to subangular predoainantly q-arti. 

30'-i0' Crave! and Sard - light gray (H7>. Sand I* Bediini 
to coarse grained, subrounded to rounded. Gravel is 
subangular to rouhded, up to 3" disaster. 

• rats olive {?0 T 4/2), plastic. 

<3'-<5' Sraye! and - As ebevft. 

*5'-55' Sand ; Xacialenta foramen, •light bluish grey 
(5S7/1) Fins grainetf, silty. 



G Q p GROUNDWATER 
J - J L J TECHNOLOGY 

Project MB£-

Drilling Log 

Owner Bloomfield Refining Co. 

Monitoring Well MW-25 

Location s o Comfy Road 4990, Bloomfield. New Mexico pro}. No. 023353014 
Surface Elev. r^7-*£ Total Hole Depto 38 ft. Diameter Ah 
Top of Casing $ & P r t f Water Level Initial 28 ft. static 
Screen:Dia 6 i f l Length fr, ,. ' Type/Size PRE 0.020tn. 
Casing Dia JLh 
FB Material 1 0 / 3 0 Co- S i T , C 8 

Length M&JL Typ* FRE 

Org Co. Layne, Method A t r Percussion 
Rig/Core OtiS Systems 180 

Driller Gabby Rodriguez tog 8y May 
Checked By License No. 

Date QS/lf/94 p e r m u # 

See Site Map 
For Boring Location 

COMMENTS: 

SOrt 8 IOW hrs. l i t . slit/ leg instated 
tram 36 teat to 38 feet 

a 

c o 

* i 
o u 

O.C*. 

o 

u 
Description 

(Color, Texture, Structure) 
Trsce < fO%, Little 10* to ZOX. Some 20SK to 3SX, And 35*.to SOX 

h-2H 

- 0 

- 2 

• 4 

- 6 

• 8 

10 

• 12 

• 14 

• 16 

•18 

20-

22-

h24 

ML 

Brown clayey SILT (dry-moisi) 

Brown fine poorly-graded siUy/clayey SANO (moist) 

Ten fine poorly-graded SAND (moist) 

P3ge: i of 2 



±b GROUNDWATES 
TECHNOLOGY 

Project BBC, 
Location 50 County Road 4990, Bloomfield. New Mexico 

Drilling Log 

Owner Bloomfield Refining Co. 

Monitoring Well MW-25 

Proj. No. 023353014 

O 

c o 

£ 
af £ I 5 

e i « 
a o «c 
« CO X 

Descr ip t ion 
{Color, Texture, Structure) 

Trace < tOX, Little 10% to 20X, Some 20X to 35X, And 35X to SOX 

•2.4 

• 2 6 -

• 2 8 -

3 0 -

3 2 -

3 4 -

3 6 -

38-

- 4 0 -

- 4 2 -

- 4 4 -

- 4 6 

•48 

•50-1 

52' 

-54 ' 

- 5 6 -

120 

5S0 
6P 

Tan fine-coarse, poorly-graded SAND with gravel and cobbles 
(moist) 

Dark gray-stsined at 28 feet. 
Groundwater encountered at 28 fset S/tt/94 

Dark gray-stained cobbles {little lines) 

Brown silty clay iens at 34 feet (moist) 
Tan very fine poorly-graded SAND (dry) 
Encountered weathered limestone at 35 fset (dry) 

End of boring at 38 feet [1110 hrs.). 
22 to 36 feet on 5/11/94. 

Installed well screened from 

CS/SI / tgs* (itWog-marSJ Page: 2 of 2 



GROUNDWATEB 
T E C H N O L O G Y 

project §S£-

Drilling Log 

Owner Bloomfield Refining Co. 

Monitoring Well MW-26 

Location 5 0 County Road 4990. Bloomfield. New Mexico proj. No. 023353014 
Surface Eiev. ?5/*"ST~ T o t a j Hole Oepth 23 fi. Diameter JiM 
Top of castoq&ff. $ t Hater Level Initial 15 ff. static , . 
Screen: Dia ?in. Length K »• Type/Size fflg 0.020 in. 
Casing: Dia JL m. 
RB Material 10/20 Co. smca 
Dria Co. 'ayne 

Length 9/2 ft. Type FRE 
Fig/Core -Drill Systems 180 

Method A i r Percussion 
Ortller Gabby Rodriguez L0g By Jerry Hay 
Checked By. License No. 

Date 05/12/94 P & m i t * . 

See Site Map 
For Boring Location 

COMMENTS: 

Start B 0730 hrs. Sitt leg installed froa 
21 teei lo 23 feet 

c 
o 
V tl 

o 

o 

a 
E 
ID 

v> 

Description 
(Color, Texture, Structure) 

T r a c e < IO*. Li t t le 10* to 20*. Some 2 0 * to 3 5 * . And 3 5 * to SO* 

- 2 -

0 -

2 -

- • 
4 -

h 6 

8 -

10 -

12 

14 H 

16 
- 13 -- 2 0 -- 2 2 -24-

22 

37 

Tan fine poorly-graded silty SANO (moist) 

SM 

SP 

SP 

6P 

SP 

Tan f'me poorly-graded SAND (moist) 

Tan fine-coarse SAND with a little pea gravel and cobbles (dry) 

Cobbles with some fines (dry) 

GP 

Tan fine-co3rse poorly-graded SAND (dry) 
- Gray-stained cobbles with some fines dry-wet 

¥— Groundwater encountered at 15 feet on 5/12/94 

Dark gray-stainsd silty clay iens at 16 feet 

Dark gray-stained silty clay lens at 19 feet 

Encountered weathered limestone (moist) 

Dry at 22 feet 

End of boring at 23 feet (0820 hrs.). installed well screened from 
7 to 21 feet on 5/12/94. 

06/23/IS8-S !i!r.ios-raar93 Page: i oi I 



n GROUNDWATER 
TECHNOLOGY 

Project BRC 

Drilling Log 

Owner Bloomfield Refining Co. 

Monitoring Wei! MW-28 

Location 50 County Road 4990. Bloomfield. New Mexico pf<>f. No. 023353014 
Surface Etev. Sx- Toiai Hole Depth 33 ft. Diameter to in, 
Top of Casing &rf>$h Water Level Initial 25 »•, „ Static _ J 
Screen: Oa <*t Length JSJL , Type/Size FRE 0.020 in. 
Casing: Dia 4 ^ Length 20/2fLm'_ ,, „ Type £M 
Fil Material 10/20 Co. SSca Rig/Core DnV Systems 180 
Or« Co. f-avne Method Air Percussion 
OriSer Gabby Rodriguez tog 8y Jew May 
Checked By License No. 

Date 05/13/94 p e f C H - t # 

See Site Map 
For Boring Location 

COMMENTS: 

Start B1020 hrs. Instated Ht leg Iron 
33 to 3$ feet. 

O 

c o 

•42 
* i 

o 
u 

2 | 
OL a 

Description 
(Color, Texture, Structure} 

Trace < io*. Little 10X to 20X. Some 20X to 3SX, And 35X to SOX 

- 2 -

- 0 

1 - 2 -

- 4 -

5 -

< 
if < 
< 
< 
< 
< 
< 

8 -

10 

12 -

- 1 4 -

— 16 —' 

18 

-20-1 

- 2 2 -

24 

< 
. < 

124 

452 

36S 

333 

2507 

Tan fine poorly-graded siliy SANO (dry-moist) 

SM 

a 

Gray-stained/tan fine poorly-graded silty SAND {moist) 

Bl3Ck-stained silty CLAY (moist) 

Pan fine poorly-graded silty SANO (moist) 

Tan fine-coarse poorly-graded SANO with gravel and cobbles 

Page: I of 2 



E E 
Drilling Log 

GROUNDWATER 
TECHNOLOGY 

Monitoring Well MW-2.3 

Project BRC 
Location 50 County Road 4990. Bloomfield. New Mexico 

Owner Bloomfieid Refining Co. 
Proj. No. 0233530(4 

at 
Q 

c o 

o 
a 

B | 
a. a 

Description 
{Color, Texture, Structure) 

Trace < 10*. Little 10% to 20X, some 20X to 35%. And 35X to SO* 

1 
26-f 

-28-

Z507 

3226 

174 

(Dark gray-stained at 24 feet) 

Groundwater encountered ai 25 feet on 5/13/94 

Encountered weathered limestone 

•End cf boring et 35 feet (HOC- hrs). Installed well screened from 
18 to 33 feet cn 5/13/34. 

Page: 2 oi 2 



GROUNOWATER-
TECHNOLOGY 

Project SRC 

Drilling Log 

Ovmer Bloomlield Refining Co. 

Monitoting Weil MW-29 

Location 50 County Road 4990. Bloomfield. New Mexico pr0|. No. 023353014 
Surface p«w • Tntal Hntft n,»pth 2$ ft. Diameter J°M 
Top of Caslng222£dL£ Water Level Initial 20ft. state - '. 
Screerc Ola .£&____ Length JUL Type/Size' ERE 0-020in. 
Casing: Dia AM. Length <2/2 fl Type ERE 

FH Material '0/20 Co. Silica 
Drill Co. laxne_ Method A ! r Percussion 

Rig/Core Drill Systems 180 

Driller Psbby Rodriguez |_0g By Jerry May 
Checked By—- License No. 

Date OS/12/94 • p e r m i t # , 

See Site Map 
For Boring Location 

COMMENTS: 

Start S1445hrs. Instated M les24 ta 
26 feel. 

O.ZZ 
o 

c 
o 

o 
O 

21 
a. a 

o - t 
« § fe 
* o 5 
a « 8 
e s « o o tc 
« to X 

D e s c r i p t i o n 

(Color, Texture, Structure) 
Trace < I0X. Ltttle IOX to ZOX, Seme 20X to 35X, And 35X to 50% 

h - 2 -

• 0 -

• 2 -

• 4 

- e 

• 8 -

• io -

• 12 

• 14 -

• 16 -

• 18 

•20H 

22 

•24 H 

38 

SK 

CL 

SP 

£s3 

Tan tine poorly-graded silty SAND (moist) 

Tan sitty CLAY (moist) 

Tan fine poorly-graded SAND (moist) 

Tan fine-coarse poorly-graded SANO with grave! and cobbles 

% Groundwater encountered ai 20 taet on 5/12/94 

Cobbles with some fines (wet) 

Encountered weathered limestone (dry! 

Page: I of 2 



••"QCS GROUNDWATER 
: J L x J TECHNOLOGY 

Protect §RC_ 
Location 50 County Road 4990. Bloomfield. New Mexico 

Drilling Log 

Owner Bloomfield Refining Co. 

Monitoring Well MW-29 

Prof. No. 023353014 
c o 

© 
O 

0.& 

0 ~ >» 
» § 5 
o. o o 
e * • 
01 5 x 

o 

Description 
(Color, Texture, Structure) 

Trace < 10X, Little I0X to 2CX, Some 20X to 35%. And 35%. to SOX 

-24 

•26-

28-

30-

32-

34 

36-

38-

40 

42-

44-

-46-

-48-

-50-

-52-

•54-

•56-

End of boring at 26 feet {/5!0 hrs). Installed wet! screened from 10 
to 24 feet. 

Paoe: 2 oi 2 



cn 
GROUNDWATER 
TECHNOLOGY 

Protect BRC_ 

Dril l ing L o g 

Owner Bloomfield Refining Co. 

Moni tor ing Well MW-30 

Pro|. No. 
10 in. 

Location 50 County Road 4990. Bloomfield, New Mexico 

Surface El»«, M ^ r t A * unt* nepih 38 ft. numptpr 

Top of Casing S S J M l - W a t e r Level Initial 31 ft. , static-
Screen: Ola •*ln- Length J§JL : . . , Type/Size ERE p.,02QJn. 

Casing: Dia JM Length &(g,ft, Type ERE 

023353014 

Fif Material P/20 Co., 
DrlB Co. Layne 

ulica Rig/Core Pr/// Systems 180 
Method Percussion 

OriBer gafeov Rodriguez Log By tfewf Way 

Checked By __ : License No. 
Date 05/13/94 perajt # . 

See S/te «a> 
ftw flcviup Location 

COMMENTS; 

Start S 0T20 hrs. Installed & Hg Iron 
36 to 36 feet. 

O 

c o 

sta E o o 

2 1 
a. a. 

O i £ 
»- £ u 

» 2 S 
e s o a o K 
in 5 x 

o 

S° £-» 
o 

Description 
(Color , T e x t u r e , S t r u c t u r e ) 

T r a c e < 1C%. L i t t l e 10* to 2 0 * . Some 2 0 * t o 3 5 * . And 35% to SO* 

I 2-1 

0 

- 2 

- 4 

- 6 
-

- 8 

to 

< 

< 

< 

< 

- 12 

- 14 

- 15 

• 18 -

20-

22-

24 -

22 

IS 

30 

Tan fine poor ly-graded silty SAND (moist) 

(Same as above) 

(Same as above) 

SM 

(Same as above) 

fan f ine-coarse poorly-gtaded SAND with pea grave! and cobbles 

Page: 1 of 2 



OL_B GROUNDWATER 
TECHNOLOGY 

Project §RC_ 
Location 50 County Road 4990, Bloomfield, New Mexico 

Drilling Log 

Owner Bloomfield Refining Co. 

Monitoring Well MW-30 

Pf OL Ko- 023353014 

o 

c 
o 

o 
o 

Q i >» 
2 § i s I % 
a o ti 
f i «i 
o o «• 
« 5 X 

o 
2 01 9-° 2-> 
o 

Description 
(Color, Texture, Structure) 

Trace < 105J, Little 10% to 20%. Some 20% to 35%, And 35% to 50% 

-24-

- 38 

•26-

•28-

30-

32-

34-

36-

62 

620 

203 

•40-

42-

44-

- 4 6 -

- 4 8 -

- 5 0 -

52-

h54 

56 

Po°<5 
P o O 

>:-: .-.oi 
:•: o. 
:•:•=>. 

.o 
:•:». 

' I ' ' . 'VO 

SP 

(Same as above) 

Dark gray-stained cobbles with some fines (moist-very moist) 

Assume groundwater encountered at 31 feet on 5/13/94 

(Some clay and silt at 34 feet) 

Encountered weathered limestone (dry) 

End cf boring at 38 feet (0800 hrs). Installed weS screened from 
21 to 36 feet. 

Page: 2 of 2 



mn 
GROUNDWATER 
TECHNOLOGY 

Project BRC 

Drilling Log 

Owner Bloomfieid Refining Ca. 

Monitoring Well MW-3! 

Location 50 County Road 4990. Bloomfield. New Mexico proL No. 023353014 • 
Surface Elev. &t°> M Totai Hole Oepth 37 ft. ... Diameter J2J& 
Top of Casing ̂ 2 h S L Water Level Initial 30 ft. static __ 
Screen: Dia Length J£JL Type/Size ERE 0.020 in. 
Casing: Ola 4 ir>- Length 23/2 ft.,' Type £2£. 
FBI Material to/20 Co. Sffca 
Drill Co. t-svne Method M Percussion 

Rig/Core DrM Systems 180 

Driller Gabby Rodriguez I0Q gy Jerry May 
Checked By License No. 

Oate OS/12/94 permit # , 

See Site Map 
For Boring Location 

COMMENTS: 

Start 8 BOO hrC 

CLZ. 

Q 

c 
o 

o 
o 

91 
a. a 

D i >• 
" g « 
5 o g 
E i « 
» o « 
to 5 x 

Description 
(Color, Texture, Structure) 

Trace < IO%, Little 10% to 20%. Some 20% to 35%. And 35% to 50% 

h - 2 H 

• 0 

2 

4 

6 

8 

10 

12 

14 

18 

18 H 

20 

22 

24 

NA 

1!9 

Tan fine poorly-graded silty SAND (moist) 

SH 

SP 

Tan fine poorly-graded SAND (moist) 

Page: I of 2 



6 

inn 
GROUNDWATER 
T E C H N O L O G Y 

Project MB£~ 
Location 50 County Road 49SO. Bloomfield. New Mexico 

Drilling Log 

Owner Bloomfield Refining Co. 

Monitorirrg Well MW-31 

Prof. No. 023353014 

o 
© 

2 a 
o. a 

D i >• 
~ i • 
« o i 
a « 8 
e s " 
J) o c 
w 5 « 

a 

Description 
(Color, Texture, Structure) 

Trece < 10%, Utile 10% to 20%, Some 20%.to 35%, And 35% to 50% 

-24-

•26-

-28-

•30-

32-

34-

36-

38-

f - 4 0 -

4 2 -

4 4 -

1-46-

4 8 -

h 5 0 -

5 2 -

- 5 4 -

- 5 6 -

85 

SI 

2028 

S3S 

•OJ 
O. 
'.OJ 

'• ;o 
:o 

-:•*>. 
".Oi 

O <>0 

^ 0 ^ 

SP 

Fine-coarse poorly-graded SAND with gravel and cobbles (moist) 

SL 
GM 

GP 

Groundwater, encountered at 30 feet on 5/12/94 

Gray-stained cobbles with a little fines (wet) 

(Dark gray-stained at 32 feet) 

Encountered weathered limestone (moist-dry) 

End of boring at 37 feet (1225 hrs). Installed wetl screened from 
21 to 35 feet on 5/12/94. 

Page: 2 of 2 



07/13/2007 10:53 FAX 5055237243 PRECISION ENS 

GROUNDWATER 
TECHNOLOGY 

Drilling Log 
Monitoring Well MW-32 

Pmfrri Bloomfield Refining Company nunor Bloom field Retiring Company 
Location 50 County Road 1990. BioomTfefd NM Proj. No. 0233530(4 
Surface EfrV Tfltaf Hols T>pfh 27.5 (I niamster 9 in 
Top of Casingll&J^r Katsr Level Initial 23 ft. static.. 
Screen: Oia^iL— Length »• H- Type/Site FREZSMSJh 
Casing: Dia .•**»• 
Fil Material K3/20 Smca Sand 
Um Co. i M £ 

'Length 13.9 ft. Type £BE— 
Rig/Core D r S Systems ISO 

Method A/r Hammer Percussion 
Driller s- * o r r t s 

Checked By J 3 & . 
Log gy E. Shannon 

->.-.^; c { '> License No.. 
Dsrte 02/23/85 permit #. 

See Site Map 
For Boring Location 

COMMENTS: 

2~ 

C 
o 2 ? 

o o so 

a 
G s o o 
to 5 

Description 
(Color, Texture, Structure) 

Trace < JCS. Little lOX to 2D5S. Some 20S to 35S. Ane 35X to SOX 

- 2 -

0 

2 

4 

6 -

6 -

- to -

- 12 

- 14 -

-15-j 

18 

20 H 

22 

24 

0-7 ft-' 8f own medium to line poorly-graded SAND, little coarse ta 
fine gravel, occasional rounded cobofes (up to 4" dia.). cry. 

SM 

7-10 f t - Grades to grayish brown coarse lo fine weil-grsdeo 
SAND, trace silt, little coarse to fine grsinsd grsvei. occasional 
rounded cobbles. 

10-18 f t : Brown coarse Lo fine SAND, and coarse to line 
GRAVEL/COBBLES (up to 8" dia.l, little silL 

18-25 f t ; Coarse to fine GRAVEL/C0SBLES snd coarse to line 
SANO. (race silt. 

Damp el 23 feet. 

0?-/DS'>C05 MHQQ-airtf) roue 



07/13/2007 10:53 FAX 5055237243 PRECISION ENG 

Drilling Log 
GROUNDWATER 
TECHNOLOGY 

Monitoring Well 

pfoi-ct Bloomfield Refining Company owner efoomffefcf RetTajna Company 
Location SO County Road 4990. Bloomfeld. NM pro|. No. 023353014 

J C — 

c 
o 

o 
O 

of 
o i £ 
— § u 

O. ° U 
E 2 1 1 

IS O E 
OT BJ X 

-£ 01 Description 
(Color, Texture, Structure) 

Trace < 10%. Little 10% to 20%. Soma 20% to 36*. And 25% to 50% 

•24-

•26-

•2B 

-30-S 

-32 

-34 

36 

-38-

-40-

42-

r-44-

•45-

•48-

•50-

•52-

L 5 4 -

56-

25-28 f t - Yellowish brown weathered silty LIMESTONE. 

28-27.5 ft.: Sray LIMESTONE 

End of bomg at 27.5 .feet. 

Set MW-32 with screened internal from 11-25 feet below grade. 



Drilling Log 
GROUNDWATER 
TECHNOLOGY 

Moni.toring Well MW-33 

Project Bloomfield Refining Company Owner Bloomfield Refining Company 
l«r-aH«n SO County Road 4990. Bloomfield. NM prnj yn 023353014 

Surface Elev. £S>S.36> Total Hole Depth M I L Diameter Mk ; 
Top of Casing Water Level Initial MJL Static DDLLL 
Screen:Dia LengthMJL Type/Size FRE/0.Q2Qin. 

Casing: Dia 1M~ Length P-6 ft- Typa FRE 
FS Material <°/20 SiBca Sand 
Drill Co. lsU22E '. 

Rig/Core D r i s Systems ISO 

Driller c - Rodriguez 
Checked By ft£> S-"»-«S 

Method A i r Hammer Percussion 
Log By F- Shannon Qate 02/23/95 Permit #. 

License No. 

See Site Hap 
For Boring Location 

COMMENTS: 

to 

c o 

o 
u 

2 | 
a 5 
M C 
0 o 
a o e s a a tn 5 

• ca ' Description 
(Color, Texture, Structure) 

Trece < 10%, Little 10% to 20%, Some 20% to 35%, And 35% to 50% 

h - 2 - ! 

• 0 

• 2 

• 4 

6 

8 

10 

12 

14 

1 8 : 

is J 

20 

h 22 

~24H 

o 
P o 
P o 
p o 
p o 
p o 
p 
o 

p , o 
p , o 
p , o 
p , o 
p , o 
p ( 

SM 

±3* 

•pipe 

0-7 ft.: Brown medium to fine SAND, little silt, littie coarse to fine 
gravel, occasional cobbles, dry. 

7-20 ft.: Coarse to fine GRAVEL/COBBLES, some coarse to fine 
well graded sand, trace silty, dry. 

+ Cuttings tianp st 19'. 

20-22.8 ft.: Tsnish Drown SIlT/weathered LIMESTONE, dry: 

22.8-23 ft.: Gray LIMESTONE, weathered, dry. 
End oi boring at 23 feet. Se; MW-33 with screened interval Irom 
6.8-20.9 feet below arade. 



• GROUNDWATER' 
TECHNOLOGY 

Drilling Log 
Monitoring Well MW-34 

Prftjprt Bloomlield Refining Company riwner Bloomfield Refining Company 
I nnaiinn 50 County Road 4990. Bloomfieid. NM Prn| Mn 023353014 
Surface Elev. £?P?.53 Total Hole Depth '9 ft. Diameter to in. 
Top of Caslng^S^Li? Hater Level Initial J Z I L — Static ,» 
Screen: Dia 4 to Length ' 4 ft. Type/Size FRE/0.020to. 
Casing: Dia ,4to. Length JS ft. ' Type ERE 
Fill Material 10/20 SiSca Sand 
Drill Layne 

Rig/Core Drill Systems ISO 
Method M Hammar Percussion 

Orffier s - R°driguei Log By Shannon 
Checked By &S> 3-vi*S License Ko. 

Oate 02/23/95 Permit # . 

See Sfie'Map 
For Boring Location 

COMMENTS: -

A) 

c 
o 

o 
u 

Description 
(Color, Texture, Structure) 

Trace < 10%. Little 10% fo 20%. Some 20% to 35%. And 35%.to 50% 

•-2H 

0 

- 2 -

- 4 -

• 6 -

8 

10 -

12 -

14 -

16 -

20 J 

pp J 

J 

0-9 ft.: Brown coarse to fine poorly graded SANO, little coarse to 
fine gravel, little silt, occasions! cobbles. 

SM 

9-14 ft.: Coarse to fine GRAVEL/COBBLESi some coarse tc fine 
sand, trace silt, dry. 

9 Hat et 12', gray-staining. 

Yellowish brcwn SlLT/weathered LIMESTONE, dry. 
14.7-19 ft.: Gray LIMESTONE. 

End or bormg el 19 feet. 

Set MW- 34 with screened interval from 2.5-16 5 feel below giaa 



I n s t a i I a11 on D i agram 
Monitoring Wei I Ho. MW-35 

C o n c r e t e : 
9.67' 

G r o u t : — — f t . 

V 

B e n t o n i t e P l u g : — _ U § f t 

Sond Peck: . 

11.85 x+ 

JL 
1 . 8 5 

ft 

Screen: 

10. 0 

Casing Cap 
P r o t e c t i v e Cas ing Cover 

Concre te PGC] 

3ot 1om af 2.5 
Protective Covsr \ j 

, A A A / w K A A A 

Bottom o-f Concrete V 
9 . 6 7 ' 

Top o-f Ser.TonlteS. 67 {/ 

rep CT s~o-c Peck 1T. 25 v 

Tep o-f Screen 1 3 . 1 \ 

Bo t tom c-f Screen 2 3 . 1 V 

P i e i o r o + s r T ip JL 
Bc t f om o-f Bor ing 2 3 - 1 Jt 

B o r i n g D i c n e t e r . 8 - 5 / 8 " 

Sand Type : . 
1 6 - 4 0 

B a r . t o n i t e : 

Camsn-tv Grout 

3 / 8 CHIPS 

Boi l o r d s . Type /S i ze : 3 " STEEL 

Screen Type/S!zs:_ 0.010 

Riser Tycs/Size: 
2* SCH 40. ?VC 

Qti-.er:. 

l o c k i n g E xpcr.scb I e Ccs ing P l u g ? - -

YES 
Bot tom Cap Usea-?_: -

YES 

Pro<«ct J I : P : L 5 . Pro i a=t s c : I k 00MFJ E L ^ . REF j N j NG 

5 0 5 - 5 2 3 - 7 6 7 4 

S i t s Ncrthlr,g.:J!.3_92_._5_4 

S i t e E c s t i n ^ j I f L l ; U j 

C (svc~ 1 co; _5 §_1_ 2 ._ 3 9 



L0C1TI0S iBLOOMPIBLD 1EM31I 
SSE B0RI5S PLAI 

PRBCISIOH BKGIHHBSIXG, ISC. 

LOG CF T2ST BCRIHC-S 

' MATERIAL CHARACTERISTICS 

(mnmz. mmm. COLOR . m.mm. ETC . i 

FILS §: 
ELRVAIIOH: 
TOTAL DEPTH: 
LOGGSD BY: 
DATE: 
STATIC - m i l : 
30RIHG ID: 
PAGE: 

9-7-028 
5512.39 
23.1' 
TH' • 
4-29-37 
20.S • 
HS-35 • 
1 

PID 

(l.fl-f.5 

i.5-8.5 

8.5-13, 

t i i i . - i t i 

i t » i . . l i * 

t t t t - . H * 

t t t t . . t l * 

t t * K - * t * 

t t i i - . m 

t i t i . . m 

t * l t . . » t t 

. t » t 

i t * * . . t i t 

• t t t . - * t i 

t t i i . . H i 

m t t t i t i 

l i t i t i t i t 

i t t t t t t T - 4 

***ooo*** 
ttiQQQttt 

*i*000*** 

**»ooo*** 

***000*+* 
i t t 0 Q O i U 

***ooo*** 

i i 

SATO, m r FINS TO FIHS, SILTT, I3AHF, LISST TO M M , LOOSE, FO ODOR, 
{H023 DAKP XT 2.01 TO 3.5') 

SMS. PHI, SOKE COARSE, TM, DUP, SO ODOR 

tm, tm GEAVIL, SOME COAELSZ COHHG CS PLIGHTS, DM?, MODERATELY, DESSE, 

13.5-1S.0 

15.5-21.5 

J. 

0000**000 
0000**000 
0000**000 
0000**000 
0000**000 
0000**000 
0000**000 
0000**000 
0000**000 
0000**000 
0000**000 
0000**000 
0000**000 
0000**000 
0000**000 
0000**000 

CSA7EL. COAiSE, SOKE FIHE, SOME COBBLES, SAHDY, FIHE, HOJE COsSLY AT 15.fl1, 
7E2TDAH? 

COB3LI$, GEAVELLY, COARSE, SOME PISE, SLIGHTLY SASDY, PIS!, DAKP, VERT SLOS 
DRILLING, HO ODOR 

m i m m m m m i m 20.5' TO 21.5' 
21.5-23.1 

TOTAL DBPT3 

acmssTO poaatioi 
SHiLS. SAJDr, m i i , DAMP, DSSSI, SO SATES IS SAMPL! OR 05 SPLIT SPOQS, SOI 8AT8S 
BEARIHC- , ! 

LOGGSD SI: TS 
ASS TYPE 0? EORIHG: 4 1/4' 13 COBTISU00S FLIGHT ESA 



Insta I I at Ton D i agram 
M o n i t o r i n g We M No-. MW-36 

Conc re te : „ _ ! L ° _ L t i 

I T 

G r o u t : - f t . 

B e n t o n i t e P l ug : ___2_\-°_' f t 

A 

Sand P a c k : 

1 3 . 2 t t 

A 

3 . 0 ' 

Scrsen: 

Casing Cap 
P r o t e c t i v e Casing Cover 

Concre te Pad 

* * * * * 2.5'f ^ A * 
SroTtctive Covsr \f 
Bottom of Concrete 

6.0 ' 

Too O-f Ser>TOn!t.s 

"oo o f Sond Pock 8 • 0 ' W 

Too a * Screen 11 . Q \|/ 

A A 

Bottom of Screen 2 1 . 2 \/ 

Piezometer Tip V 

Bo t tom o f Bor ing 2 1 . 2 V 

Bor ing Diometer . 8 - 5 / 8 " 

Sand Type; . 16-40 

B e n t o n i t e : 

C extent /S r Cut : 

3 /8 CHIPS 

B o l l a r d s . Type/Size: 3 " STEEL 

Screen Type/S i ze i 

R iser Tyse /S ize : . 

0 . 0 1 0 

j * sen -*o. pyc 

V o t e r : . 

O t n e r : . 

. o c k i n g txoonoosie Cos>ng Piuej? 

y r c 
Bottom Cop UseC?_- _ . „ . 

YES 

P r o j e c t « : . § J . - q ? _ 2 . Protect N ^ i ^ M M M i i 5 ^ 

5 0 5 - 5 2 3 - 7 6 7 4 

S i te North i nc : £ § 5 . ? . ' . ? 3 

1 ? 7 Q C 7 

Si te Eos+» - nQ: . J . J . i ; . - l i 

£ l svct i cn: A I - L Q . ' . s ^ 



-PUCI5I0H iSGimilHG, IK. FILE f: • ' 57-928 
LQCA.T10S-:BL0OHPIELDR2?I8ERY BL3VATIOB: 5510.55 

SEE BORIHG PLAS LOG 0? TEST B02IHGS TOTAL DEPTH: 2U' 
LCGGED BY: TK 

s DATE: 4-29-57 
S A STATIC 8131: 19.5 

p C H B0RIKG ID: 
r u A P PAGE: 
0 L L MATERIAL CHARACTERISTICS PID 
T ? 8 (MOISTURE. CONDITION. COLOR. C-RAIffS IZS. ETC. 1 fms! 

0.0-7.5 tiH.-tii C S18D. FIHS, SLIGHTLY SILTY, LOOSE, DAH?, LIGHT BR08K, SO ODOR 11 
tttt..Hi C 
t t i t . . t i t C 
i i i t . . t i i C 
t m . . i r i C 
t t i t . . t i t C 
ttii..ti» C 
* t i t . - t t 1 C 
i - t i t - . t i t c 
t t t t . - t i t Ll c 
t t t t . . t t i c t t t t . . t i t c 
i t i t - . t t t c -
t t i t . . l i t c 

7.5 t t t i . . t i t c 
7.5-12.0 oooOOOooo c Wm,. COARSE, SOKE PISE, VERY COBBLY, TERY SLOS DRILLISG, DAMP fl 

oocOOOooo c 
oooOOOooo c 
oooOOOooo .c 
oooOOOooo •c 
oooOOOooo c 
oooOOOooo c 
oooOOOooo c 
oooOOOooo c 

12.0-19.5 OOOoooOOO c COBBLES, GRAVELLY, COARSE, VERY ZARD DRILLING, DAM? TO DRY 
OOOoooOOO c 
OOOoooOOO c 
OOOoooOOO c 
OOOoooOOO c 
OOOoooOOO iL c 
OOOOOOOOO c 
OOOoooOOO c 
OOOoooOOO c 
OOOoooOOO c 
OOOoooOOO c 
OOOoooOOO c 
OOOoooOOO c 
OOOoooOOO c 

1*.5 OOOoooOOO r< 
13.5-20.5 4 i i 0 0 0 i i i IL. c MM. ?M, GR.WBLLY, PM TO COARSE, 8ASIBS DRILLISG, NO ODOR, 1ISAXLT SAT38 0 
28.5-. c 20.5-21.5 c ncmmt MIHTIW 0 
21.5 c SEHE. iirw. mm. DiM?. DENS?, io? %mi mim TOTAL DErTi 

LOGGED BY: 
. ASD TT?? C ? BOSISG: 41/4! ID rmmsom fLIGHT IS» 

! 
i 



I n s t a ! I at 1 on 01agram 
Monitorrng WelI No. MW-37 

Concrete: t i l f t . 

A 

V 

Grou t : f t , 

B e n t o n i t e P l u g : 2 . 0 ' 

A 

Send Peck: 

--J-1-2 *+. 

Screen: 

10.0 

Sand Tyoe: . 
1 6 - 4 0 

Bentoni t e : 
3/8 CHIPS 

Cs.Tsr,t / 5 r c u t : 

Wcte 

O tne r : . 

4 . 0 ' 

Cas ing Cap 
P r o t e c t i v e Casing Cover 

Concre te Pad 

IL 
. - -. ̂  A A A A A A /|\ 

Bottom- or 2.0 
Protective Cover \ f. 
Bottom of Concrete \f 

9.0' 

=0 of Bentoni fe 9 . 0 V 

Too cf Sond POCK 1 \ . Q' y 

TOD cf Screen . T 5 - 0 y 

BotTom cf Screen 2 5 . 0 V 

Piejomster Tip 

Bottom of Soring 25. 2 

Boring Diometer: . 8-5/8" 

Bollards. Tyoe/Size:. 
3" STEEL 

0.01 0 Screen Type/Si 

2* SCH <0. PVC 
Riser Type/Si is". 

Lc-cKIr.g Exsondcble Ccsing Piug.? 
YES 

Bottom Coo Used? , • YES 

P r o j e c t P - i e c t H o « : ^ ^ J i k 9 J ? E n N I NG 

505-523-7674 

s i t e Ncrtn;rtQ. __ 

S i te E o s t i n o J ^ J QJ 

E l e v a t i o n : 5 5 . 1 . 3 ^ 0 4 



PRECISION S8GIHERRIKG, IKC. FILE }: 97-028 
LOCA?I03f:BLOOHFKLO RSHHSRT EIB7ATI08-: 5513.04 

SEE BORISG tm LOG 0? TEST BORIKGS TOTAL DEPTH: 25.0' 
LOGGED BT: - TH 

S DATS: 5-1-97 
s A STATIC SITES: 21.0 

? C X B0RIHG ID: H3-37 
L A ? MM- 1 
0 L L UT»IAL CSARACTSRISTICS PID 

DEPT!? t ? 1 mum*, mmm. COLOR, mmm. ETC. I 
0.0-7.0 att..at C S15II. Fill, SILTY, DAS?, m i l , RED BR0¥H 0 

an..at C 
t i t i . . m c itii..iii c Hit..fit c t m . - t t i c i t i i - . t i i c t * t i . . t t * c 

c t i a . . a t Ll c 
iiit..ta c c * 
ati...tti c ittt — tit c 

7.0-11.0 *tt../ttt c SAW). TSRY PISS, SILTY, SL-IGSTLY CLAYEY,' DAMP, MODERATELY DISSS, RED BROW, SOKE 8 
tit../iii c UU GRAVEL AT 10.0! 

l H . . / t t * c t i i . . J t t t c 
c 

iL c 
M.-jta c - . 

11.0 c 11.0-11.5 oocOcOcoo c 5SA71L, COARSE. SOME FJSS. SOME COBBLES, SLOH DRILLIHG. DAK? 0 
11.5-12.5 at..[[a c SAID: FISH, SILTY, CLAYEY, DAJSE, RED BR08S, SO ODOR 0 

12.5 iti..JI*i c 12,5-17.0 oooOOOooo c COARSE, COBBLES, SL0» MIM.1HG, DSSS2, DAS? £1 
oooOOOooo c oooOOOooo c oooOOOooo c oooOOOooo 15- c oooOOOooo c oooOOOooo c oooOOOooo c oooOOOooo c 17,0-22.0 OOOoooOOO c C03BL3S. GRAVELLY, COARSE, MS? SWI DRILLING, SO ODOR, DSSSE, DUP, 
OOOoooOOO c OOOoooOOO c OOOoooOOO c 
OOOoooOOO c 
OOOoooOOO 1L c 
OOOoooOOO c OOOoooOOO c 
OOOOOOOOO- c 

22.0 000,000000 c 1MLY SATES BEARDS -21.6-22.0 22.0-25.0 c IACIIIOTO F0IM1TIOI 0 
i t : : : : : : ; r CRifl, FISSM. DAP, ?Q 030S. SO? 'Mil IIWM 

LOSSES SI; TH 
AHD TYPE 0? BOSIifS: 4 l/48 ID C03!TISD0?S FLIC-S? USA : , 



LOCMIOV:BLOOMFIELD U l i m i 

m mm PLAK 

PRECISION BIGUfEERISS, ISC. 

LOG 0? TSST BOSISGS 

DEPTH 

FILE f: 
SLE7ATIOR: 
TOTAL DBPT-K: 
LOGGED BT: 
DATE: 
STATIC KATES: 
BORISG ID: 
PAGE: 

KATKEIAL CHARACTERISTICS 
(«OISTERE. COSDITIOS. COLOR .GSAl-ifSng, ETC. 

97-028 
5513.04 
25.0* 
TH . 
S-1-J7 
21.0 
M-37 
2 ' 

HD 

JsssL 22.0-25.0 

JUL 

S S X S 3 C 3 3 S 

IL 

SACmSSTO FOSMATIOI 
GSESS, FISSLS, DAMP, HO ODOR, HOT HATER SSARIKG 

TOTAL D2PTI 

I L 

i L 

iL 

ASD TYPE O? BORING: 4 1/4' ID COS?ISTOPS FLIGHT HSA 
LOGGED BY: TK 



I n s t d I I a t i on DIagram 
Monitorfng Well No. MW-38 

a n ' 
Concrete: 11_ f t . 

Grout : f t . 

Ben ton i t e Plug:. T_*_5_' f t . 

Send Pack: 

__Al-_ 2_ f t . 

3 . 0 ' 

Screen: 

10.0 • . f t . 

Sane Tyr>3:_ 16-40 

Casing Cap 
P r o t e c t i ve- Cos i ng Cover 

Concrete Pod 

, ^ A M A A A A 
Fro- tec t ive Cover 1 
Bottom of Concrete V 

9 . 0 ' 

Top c f Ben+onlte S . 0 ' v 

Too c-f Sand PocK 1 Q . 5 . ' -,]/ 

Too e f Screen 1 3 . 5 V 

Bot tom of Screen 

Piezometer T ip 

Bot tom o-f 3o r i ng 23.7 

Sor ing 0 i amet e r : 

Bsn ton i ts : 

C&.Ts.-7/3rout: 

Other; . 

3/8 CHIPS 

E o l l o r d s . Type /S i ze : . 
3" STEEL 

Screen Type /S i ze : . 0.010 

Riser Type/S ize : 
2" SCH 4S, Ptt: 

„ „ . 5 0 5 - 5 2 3 - 7 6 7 4 

Lock ing Expandable Cosing Plug? Si te Nor tMng:5 .§J_6_ ' .? f 

Sottom Ccp Used?. YES 

Pro jec t . . . J J „ - 0 2 ! P r e s e t ^ : M 9 ! f J i k ? . M i y j N G 

Sire £ S S T ; ^ : . 1 § S 7 _ . J _ 

E l e c t i o n ; 5 5 1 . 2 . . . 8 J 



LOCATION:BLCOHFISLD RSFISSSY 
SEE BORIffG FLAK . 

DEPTH 

•PSSCISIOH ENGISBERISG, ISC. 

LOG 0? TEST BORINGS 

[MOISTURE. C0SDTTTnB.C0;J0R.GRAI8SIZ.E. ETC. 

FILE i : 
ELE7ATI0S: 
TOTAL DEPTH: 
LOGGED 5?: 
DATS: 
STATIC BATES: 
BORIHG ID:. 

ML 

97-028 
5512.87 
33'. 5' 
TH 
4-29-57 
21.0 
H8-38 
1 

.PID 

0.0-7.5 

7.5-11.5 

iit..QO*t 
t*t.-0O*« 
»*i.-00** 

»i*.-00** 
ttt.-oo** 
t*t..oo*t 

tit..(HJ** 

tti.-CO** 
til.-JQ** 

»t*..oo*i 
*tt..QO** 

ttt.-OO** 
ttt 0oO*** 

***ooo*** 
***ooc*** 
***ooo»** 
***ooe°* 

***oco*** 

10 

SAH). PISS, SILTY, DAK?, BR0HS, LOOSE, SOKE FIR G5&T3L 

SM, PIKE, GRAVELLY, COARSE, SOME FINS, LIGBT BS0SS, DAMP, MODERATELY DSKSS, 
SO OD08 

11.5-22.0 

22.0 

OOOoooOOO 
OOOOOOOOO 
000OO0000 
OOOoooOOO 
OOOoooOOO 
OOOoooOOO 
OOOoooOOO 
OOOoooOOO 
OOOoooOOO 
OOOoooOOO 
OOOoooOOO 
OOOoooOOO 
OOOoooOOO 
OOOoooOOO 
OOOoooOOO 
OOOoooOOO 
OOOoooOOO 
OOOoooOOO 
OOOoooOOO 
OOOoooOOO 
OOOoooOOO 

IL. 

21 

COBBLES. GRAVELLY, COARSE, VERY ERD, SL0H DRILLIHG, SO ODOR, DAM? 

WMLT SATES BiASIHG 71.0 
22.0-23.5 

TOTAL DEPTH 
C {pcmaw FornTiw-
C ISHAIS. VERY SAM. DAS?, so.? SATES mum, DHSR 

ASD TYPE 0? BORING: 4 1/4' ID COHTISBOUg FI-I5ET HSi. 
LOGGED SY: !JI 



ROJSCT: Blootfisld Refinery 
CMS Sells 4 Borings 

PRECISICif BHSISmiHC, 18C. 

LOS 0? TEST BORIIGS 

DEPTH 
IP • 1,5 t . * * - * • - * 

PILE t:. .. 
ZLEVAIIOR: 
TOTAL DEPTH: 
LOGGED BY: 
DATS: 
STATIC MATES: 
BORING ID: 
PAGE:. 

Said, fine, silty. S0LIA3 

MATERIAL CSASACTERISTICS 
(HOISTURS.COHDITIOM.COLOR,GRAISS HE,ETC. 

38-149 .... 
5522 ft 
36 ft 
KSK 
3-28-S8 

1 of 5 
PID 

JsssL 
1.5 - 3.0 0*00*00*0 

0*00*00*0 
Gra7el. sandy 

3.0 - 4.5 

U 

t . * * / * * -

*.**/**. LI 
gaud, silty, .clayey, moist, loose, brosa 
sore clayey, soft, set, black 

*.«*/**.* 

22.0 

0*00*00*0 
0*00*00*0 
0*00*00*0 
8*00*08*0 
0*00*00*0 
0*00*00*0 
0*00*00*0 
0*00*00*0 
0*00*00*0 
0*00*00*0 
0*00*00*0 
0*0*3*0*0 
0*0*0*0*3 
0*00*00*0 
0*00*00*0 

Grays!, sandy, moist, aoderately dense, grsy-black, JACXS08 LAXS 

11. 

1SL 

11 

aore cobbly at 14' 

water bearing at IS1, sandier from 18-20' 

gravel 5 cobbles, acist, very dense, black 

3S.0 

SSS*S*SSS 
sss»s*sss 
sss*s*sss 
sss*s*sss 
SSS'S'SSS 
SSS*S*SSS 
S£S*S*SSS 
SSS*S'SSS 
SSS*3*SSS 

sss*s*sss 
SSS*S*SSS 
sss*s*sss 
sss*s*sss 
SSSWSSS 

Sandstone, silently sandy, aoist, dense, SACIHIEHTO 

2L 

21 

2L 

total deota 

40 



LOCATIOK:. SEE SITE PLAN 
PRECISION ENGINEERING. IHC. 

LOG OF TSS-T SGRIWGS-

DEPTH J . 

P-
L 
0 

J L 

i c 

i t 

f lVL #: 
ELEVATIOH: 
TOTAL DEPTH: 
LOGGED BV: 
•OATEi • 

97-028 
SS26.2I 
34.5' 
TK 
3-11-9? 

STATIC HATER: ' NOT F6UN0 
BORING TO: . Wl&McUM-
PA6E: 

MATERIAL CHARACTERISTICS 
(MOISTURE .CQH&mOH COLOR .6RAINSIZE. FTC. \ 

| PID 

0.0-17.0 l//**-0/7/-| 
|/y**-o///j 
J//**-0/j?/L 

J / / * * -0 / / / | 
| / / * * - 0 / / / | 
j / / * * - 0 / / / | 
| / / * * -0 / / /J 
| / / * * - 0 / / / | 
J / / * * -0 / / / | 
j / /**-0/// |LS 
|//**-0///J 
|/7**-0///| 
| / /**-Q// / | 

|//**-0///[ 
|//**-0///J 
|//**-0///| 
|//**-0///| ' 
| / /**-0// / i 
| / / * * - 0 / / / j 
]y/**-o///i i iL 
j//**-o///i 
l//**-0///| 
| / / * * -0 / / / ( 
| / / * * - 0 / / / | 

l//**-o///i 
j / / ** -0 / / / j 
|//**-Q///l 
|//**-0///| 
|//**-0//7| 
| / /**-0/ / ( , | iL | 
|//**-0///| 
|//**-0///| 
|//**-0///| 

17.0 !//**-0///l 

CLAY. SANDY. FINE, SILTY. FIRM. SW FINE GRAVEL. DARK BROWN-TO BLACC. DAMP, SLIGHT 
ODOR ' ( 

t 

GRAB SAMPLE-NO CHANGE 
CLAY. SILTY. SANDY. KOIST, DARK 8RCWN. FIRM. NO. 

17.0-17.5 
17.5 

j***00/***| 
i**«no/*'**i 

SAND. FINE. SOME COARSE, RED-BROWN. VERY DAMP TO MOIST. HCDCRAilLY DENSE. SLIGHTLY | 
Ci AYLY. NO OljQR _!_ 

17.5-19.5 [ — //*—| 
I — / / * — | 

19.5 [...//«.-; 

SILT. CLAYEY. SANDY. FINE. DARK BROWN. MOIST. NO ODOR 

19.5-31.5 jO0O0CO0O0|2!L 
|COOC0OO00| 
|000000000| 
[OCXJOCOOCOj 
(OCOOOOCWI 
]oooooooooi 
10000000001 

COfffllFS. GRAVRI Y. (FINE TO COARSE). SOKE SMALL BOULDERS. NO OM. VERY SiOW | 

JR 11.!. inc; 

L<K&CD SY: TM 

17.P. AND TYPE OF BORING: 4 1/4" I!) CONTINUOUS 1 LIGHT ISA 



PRECISION ENGINEERING, INC. FILE #: 97-028 
LOCATION: 5£E SITE PLAN ELEVATION: 5526.21 

IOG-CF TESI LOSINGS. 433AL-DEBTH: . : 34.5' 
• LOSSES ••Wr •W 

l i t s f BATE; • Ml-9? 
1 1 s 1 A } STATIC HATER: NOT -Feum 
1 P j e 1 « ! 8CRIKG. IO: KK-40 
1 i- f A f P !;... PAGE: 2 

I ..PATH. 

31.5 

|00O0O00OO|. 
loooooooooi 
loooooooooi 
icoooooooojji 
|O0CO00O0O| 
JOOOOOQOCoj 

loooooooooi 
[OOOOOOOOO] 
jCOOOOOOOÔ  
|0O0000O00| 
loooooooooi 
joooooooooi 
|0C0O0E000| 
ICCOOOOOOQI 30 

- M&TERIAL CHARACTERISTICS ' 
(MOISTURE. CONOITION. COLOR. GRAINSIZE. FTC > 

|COBBLESGRAVELLY. (HUE TO COARSE). SOKE SMALL BOULDERS. NO OOOS-, VSY SLOW-
jDRILLING 

C. 
C 
c I. 
c i 
c I. 
c I 
c I 
c I 
c I 
c I 
C |EASIER DRILLING. LESS AUGER SCRAPING 
C I 
C I 
C ! ' 

PID 
- tern) 

I 31.5-33.5 
i 

| 33.5-34.5 

I 
J 34.5 

|S5S5SSSSS| 
[SSSSSSSSS| 
jSSSSSSSSSl 
ISSSSSSSSSI 
I sssssssssI 
[sssssssss] 
[sssssssss] 
[SSSSSSSSSI 
ISSSSSSSSSI 
ISSSSSSSSSI 35 

C I NACIMIENTO FORMATION 
C (DENSE. AUGER NOT SCRAPING 
C ! 
c I-
C i 
C i . ' 
c [ 
S |NAC1H?ENT0 FORMATION 
S [BLACKISH COLOR. TURNING MORE WHITE 35.0 FEET. NO WATER IN HOLE OR SAMPLE AS GF 
S {4:40 PM. SlI0-iT ODOR IN SAMI-LF 

TOTAL DEPTH (10-12-97 
(DISCOVERED 2.5 FEET OF WATER IN HOLE AFTER PULLING AUGER 

I 

10GGLD BY: iM 
ISIZE ANO TYPE Of SORING: 4 1 ID coNi;rjixius rt K;HT HSA 



LOCATION: SEE SITE PLAN 
PRECISION ENGINEERING. INC. 

LOG- CF TEST BORINGS 

DEPTH 

P 
L 
0 
T 

i c 
I A 
I I 
J_L 

FILE #: 
ELEVATION: . 
TOTAL DEPTH: 
LOGGED BY: 
OATE: 
STATIC UATER: 
BORING ID: 
PAGE: ' 

97-028 
5525.13 
33.0' 
TM 
3.-12-37 : 

NOT FOUND 

MATERIAL CHARACTERISTICS 
(MOISTURE.CONDITION.COLOR.GRAINSIZE.ETC.) 

PID 
JL22SLL 

0.0-7.0 
\SII 

[III-
\llh 
\llh 

\JII-

\HI 

7.0 Mil 

-*///| 
-*///| 
-*///( 
-*///J 
-*///) 
- * / / / ] 
-*///] 
-*///| 
- * l l / \ 
-*///|L£| 
-*///| 
-*///| 
-*J l / \ 
-*///! 

CLAY. SILTY.' SANDY. FINE. HOIST. SOFT 
0.0-0.5 FEET MORE BLACK 
0.5-5.0 FEET DARK GREY. FAINT OOOR. ODOR SEEMS OLD. SOME FINE GRAVEL 

7.0-12.0 

12-0-

j * * * . . / * * * | 

[***../***! 
j * * * . . / * * * ! 

I * * * - / * * * | jjp_ 

j ***../•*** I 
| * * 4 . , / * * * | 

l*«*../***i 

SAND. FINE. SILTY. SLIGHTLY CLAYEY. LOOSE. VERY DAMP. GREY BROWN, NO OOOR 

12.0-16.0 
\lll-'llll\ 

\ l l l - ' l l l l \ 
\ l ! l - ' l l l l \ 
( / / / - / / / / j i i 

16.0 \in-<tm\ 

CLAY. SLIGHTLY SILTY, MOIST. GREY BROWN. NO ODOR 

16.0--16.fi |***0/«»**l SAND. FINE-. SOME COARSE. SLIGHTLY CLAYEY. GREY BROWN. VERY C#<P. NO ODOR 
15.5-17.5 jOOOOOOOOOj 

17.S 1CO0O00000I 
COBBLES. VERY SLOW DRILLING. AUGER SCRAPING 

17.b-

LL 
10.5 
h 

l * * * * * * * * * | 

J 4 * 4 4 * * * * * [ 

SANQ. FINE. DAMP. GREY BROWN. NO ODOR. EASY DRILLING 

18.S-30.0- 10000000001 

|0OO0CC000| 

|GOO000O00|2P_ 

lOOOOOCOOCj 

|OO0CGC0G0| 

|OOOOOOOOO | 

|OCKXXXKXJO| 

|{X700000CO| 

KKXMKKXll 

CCRIij.CS. CTY SIOW DRILLING. SOMI' SMAII I3CHJ! DI-.R5 

! 
LOGGED BY: IM 

>Si;t AND I YPE Of BORING: 4 1/4" iD CONflfftJOUS FUGII'I USA 



PRECISION ENGINEERING, INC. FILE #: 97-028 
LOCATION: SEE SITE PLAN ELEVATION: 5525.13 

LOG OF TEST BORINGS TOTAL DEPTH: 33.0' 
LOGGED BY: TH 

' I 1 s DATE: 3-12-97 

1 ! s A STATIC WATER: ' NOT FOUND 

1 P f c H BORING ID: MW-41 

1 1- 1 A p PAGE: 2 
1 0 | L - L 1 MATFRIAI CHARACTERISTICS . f PID 

,1 DEPTH 1 " T IE E \ (MOISTURE.CONDITION.COLOR.GRAINSI2E.ETC.) 1 (own) 
|000000000| i c [COBBLES. VERY SLOW DRILLING. SOKE SMALL BOULDERS 
|00OO0OO0G| c 
|0C«OOOGOO| j c 
icfloooocoojiii c 
loooooooooi j c 
joooooooooj | c 
|C!00000000| | c 
|000000000| | c 
|OOOO00O0O| | c 
joooooooooj I c 
icooooooooi [ c 
|000000000| i c 
loooooooooi | c 

1 30.0 ioooooooooj 30 1 c 
| 30.0-33.0 (SSSSSSSSS! | c NACIMIENTO. GREYISH BROWN. DAMP. VERY SI IGHT OOOR 

|SSS5SSSSS| i c 
|SSSSSSSSS) | c 
|SSSSSSSSSJ | c 
|SSSSSSSSS| | c 

33.0 1SSSSSSSSS 1 ! r 

JIAL DEPTH | 

LOGGED BY: IM 



07/13/2007 10:53 FAX 5055237248 PRECISION ENG mOZ 

LOCATION; SET SIIC PLAN 

PRECISION ENGINEERING. INC. 

10G Df TEST BORINGS 

or PTH JL 

I s 
I c 

i i 

ft.0-5.S | 

5.5 

—*«0—| 
I—"0—1 
f — —0—I 
I—**Q---1 
| — « 0 - - | 

| —**o— I 
) . - . * *Q.~| 
|—**0—f 

I—**0—I 
I —*-*o— j S - PI 
I —««o— i 
] .„ .*0—I 

I—»«o—I 

FILE #: 37-028 
ELEVATION: S52S.91 
IOTAL DEPTH: 35. y 

LOGGED BY: TH 

DATE: 3-11-97 
STATIC WATFR-. 30. <r 
80RIHG ID: HW-42 
PftGt: 1 

MATERIAL CHARACTFRtSI ICS 
(HDI5TURC.CONDITION COt.OR.GRAlNSl?L . t lC.) 

SILT. SANDY. VERY FISH-. UNL GRAVEL. DAMP TD HOIST. SOfT. BROWN. SlI&fHY CLAYEY 

PID | 

6.5-15,5 |***.-****| 
j * * * ****| 

* * * * | 
***«j 

| * * * . . * * * * | 

IJflJ 

150 
I*** **** | 
I***...****I i i 

SAW. HW. DAMP. RED BROWN. SLIGHTLY SHIY. MODERATELY DENSE 

SOIL CLAY MODULES APPEARING 

MORE SILTY. DAMP 

15.0-17.5 

I / . i . 

\/l{**-!/n 

\tn**-i//\ 
]/1 ;*•*-!/n 

CIAY. SANDY. FINE. SILTY. DAW, FIRM, KLD BROWN 

)7.b-7I.Q | *********| 
* / * * + * * • * ) 

; * * « « * > t f j > » I 

JJJL 

i 
I********* j 
j ********* j JJQ 

|*********| 

SAND. UNE. DAMP. MODERATFI Y DLNSt', RED BROUN. NO OOOR 

I8.5-?0.0 SANO MORE GREYISH. NO CDCK 

21.0-2S.S |0000000O0| 

loooooooooi 
loooooooooi 
ftipnooonnoi 

GRAVEL. FINE TO COARSE. SLIGHTLY C0BBLEY FROM 22.5-24.2 FEET 

10C-SXDSY: TM 

s??r AND im pr aoaiNg- * v r ID CONTINUOUS FLIGHT, HSA 



07/13/2007 10:53 FAX 5055237248 PRECISION ENG W]03 

I0CAM0K: SI f SUE PLAN 
PKrOSlUN tWItfEERING. INC 

ICK 0! ItSf BORINGS 

DEPTH I 

I 

f c 

f f l F #: 9/-078 
I1IVAIICN: bS7b.9] 

TOTAL DEPTH: 35 5' 
LOGGED 8Y' 
UAIL. 3-11-9/ 

STAUC MAILS. 30.0' 

BORING ID: MW 4? 

PAGE: 7 

HAIUtiAL OWWCIffilSTlCS 
CWOISIUKf . COND I TION. COLOR. GRAIHSIZE .FTC.) 

PID 
(WW!) 

2fi.5 

lOCOOCOOOOi 
loooooooooi 
|OOTOCOOOO| 
I OOOOOOOOO {JS 
lODOOOOOOOJ 
loooooooooi 
loooooooooi 

GRAVEL. FINE TO COARSF, 51 IGHHY COHIUIY fHQH 225.-24.2 FEET 

EASY ORtltifC. APPIAKS CO OE NO GRAVEL. AUGER WOT SCRAPING. 5HQ01II. SOU. NO WATER 
INWLt 

26.5-31.5 lOOOOOOOCOj 
|«K!0000O0| 

• |ooootyoooo| 
|0OO0O0OC0| 
loooooooooi 
|IKX»0COO0| 

|oo«xx»oou2. 
|0COOCO0D0| 
|00tJ00«K30| 

si. s i<mmm : 

CRAVFI. FINf 10 COARSl. COUffllY. SOKE SWLL BOULDER.'*. SiOW ORII.I TNG 

GRAVEL. FINE SOW COARSl . SANOY. UNE TO COARSE. SLACK. KODERAIEU 51S3NF. OCOK. 
WATER BEAR (NO 
30.5-31.0 tl/SS CONTAMINATED. WATER RFARfSG. RROWHISH. I CSS ODOR. SPj.iT SPOON S£H£LFi 

31.S-3S.S (SSSSSSSSSJ 
|.SSSSSSSSS | 
ISSSSSSSSSI 
ISSSSSSSSSI 
ISSSSSSSSSi 
JbSSSSSSSSl 
ISSSSSSSSSIj«» 

3b.b (SSSSSSSSS! 

MociHiFNTo roPmncN 
WHITEISH GH'cY. WH INIIRJAO A! 35.0 FCfT. BLUCISH GREY AT 35.0 FEU THLN Wlllll 

TOTAI. PFPTII 

1 RGCI Q BT: If) 

S?/i AND ;Y»' Of ePRiNG- A I/4" I!) CiSNIIfflJOUS II 11=111 USA 



07/13/Z007 10:53 FAA 5053Z37Z4S mUVlSWN JSTK* mn 

HKfcCJSION INGJNITR1NG. IMC FItC #: «7-0?a 
. SLL St IE PLAN IHVAI10N. 5S2B.9I 

1 Off OF TFST BORINGS TOTAI. OEPTH: 35. S' 
LOGGED BY: TM 

1 1 1 s j OATC: 3-11-97 

I 1 s 1 * i iTATIC WAlER: 30.0' 
1 F 1 C j M ] BORING ID: MW-42 
1 1 I A | l> 1 PAGf • 2 

I MATERIAL CIWRACTOUSHCS 
fWOISTURf .CONDITION COLOR.GHAINSIZCrrC ) 

PIO 

2S.5 

loooooooooi 
jooooocoooi 
|000000000| 
I0OO000D0OI2L 
loooooooooi 
loooooooooi 
loooooooooi 

GRAVE! . FlNF TO COARSF. SI IGKTlY COBBLE* FKDM 22S.-24.Z fCCT 

EASY DRILLING. APPLARS TO OC NO GRAtfCL. AOGCS NOT SCRAPING. SHOOlH. SOfY. NU HATER 
IN to r 

25.5-31.5 |O0OOO000O| GRAVCL..rIHC TO COARSL. COQBLCY. SOMC SMALl BDWWRS. 5! OW DRILLING 

- |CX)O0CCO00| 
loooooooooi 
loooooooooi 
|00OOC000O| 
|0CO000O00|J0_ 
|O000000CO[ 

. |COO0000OO| 
32.5 IC<iOO0COO0| 

SBflSEL. HN£. SOHb COARSL. SAND?. FINE K> COARSE. BLACK, MODCRATCLY STRONG ODOR. 
WATER 8CAJUNG 
30.5-3i.O LCSS CONTAMINATED. UATFR RFAR1HG, BROWNISH. [FSS 00.08. SPI |T SPOOM SAHP1 

33 .5-35.5 1SSS5S55S5} 
ISSSSSSSSSf 
|SSSSSSSSS| 
IsssssssssI 
(SSSSSSSSSI 
|SS55SSSSS| 
1 SSSSSSSSS IJ5J 

3S S ISSSSSSSSSI 

NOCiMirNTO FORMA HON 
WHTTFfSH GRFY. WFT. JNTFRFAC" AT 35.0 FEEL 8LDE1SH CR£Y A! 3S.0 I-LLI 1r& WW !E 

TOTAL DEPTH I 

— 

a 

A AT 

st/r AND irpr or BORING.- A \ / r 10 CONIISUOIJS n IGHT !SA 
LOGCiD SY: W 



O7/13/20P7 10:53 FAX 5055237248 PRECISION KNG IglOT 

SHEET JC 

Boring location:. 

file Ks- At 6*-.Y7. 

Iocs tt« if 33%-15 

Ho)E Nusber: 

Surface Elgvation »?£"2-*Z-

«ater Level tg<-O0at? 

PEfTH 

0-3 

p.-
PL 

10 
+ 

22-1, 

HATFRIAi, CHARACTFUISTICS 
fHOISTUSE,C0HDTTI6K.COLOR• 6RAIH SHE.ETC.) 

s , _=> SWQ ^ 

. 5Vf G/^rl Co,?1?S< 

aw 

T 

t. f fait r& £ ( f ^ 1 •» c 

IK LL ! PI ! CLASS. 

70' 

i f 



07/13/2007 10:53 FAX 5055237248 PRECISION ENG 08 

PaWSCT: BiDOEfield 
M Bells 

Refinery 
i Barings 

PSSCISIOS SSGIS3EIISS, JJC. 

US& OF TZST B0USG5 

pgg?3 
nBIJJL CHAMCT3HSTICS 

tmT5TnBI.CflmTTTBI.MT.0i.eHTlgTH.yry 1 

FILE i : 95-149 
m m m : 5522 f t 
TOTftl MWI: 25 f t 
LOGGED BY: 
DlfB: 9-2S-J3 

snncum: 11 ft 
BOIISu ID: Ki-il 
m?: 2 of 5 PI3 

0.8-5.0 

5.8-S.S 

7.5 

/•//-//•/ 
/-//-//•/ 
/•//•//•/ 
/-//-//-/ /-//••//•/ 
/-*/.-/-'/ 
/ . . / . / . . / 

UL 

Q2j, silty, set, soft, bra«!i 

safldyffiae), noist, soft, gray 

9.0-10.5 
10.5-11.5 

14.5-16.0 

1M-2A.5 

23-3 

*0»|J*8*0* 

a t t a i n 

* t t t i * t t t 

5»0'0»}«0-
8*0*0*0*8 
3*0*0*§*0 

l i 
fa3*ql- dry, aedim dense, purple, silicicled, JACSSOK TmiCX 

Safld-Crwd. coarse sand, dry, deaae, gray [oataral) 

l i 

21 

JEBdjcoarseJ, geavelly, daap, dense, grey 
cahhly at 11' 

Sasdjaediua to coarse), dry, asdiaa doasa, grey 

»ater bearing at 13' 
Siassi saady(coarse), aediaa deass, dari grey 

J L L 
SSSSSSSSS 

21 
Saadstoae. dsase, poorly consolidated, poorly sorted, grey to yellw, S3OTIEST9 

totai destb 

21 

11 

i L 

sias m nn o? mm-. 4.2s* ID SSA 
LOSSKS BI: SS 



P2.0JSCT: Blooifield Refinery 
CMS Hells { Borings 

PRSCISIOH BSGISBBRIHG, I3C. 

LOG 0? tSST BORINGS 

DSPTI 

nu t: 
BLEVATIOff: 
TOTAL DEPTH: 
LOGGED BY: 

STATIC HATB2 
BOSIHG ID: 
PAGE; 

MATERIAL CHARACTERISTICS 
IHOISTDRB, COSDITIOS. COLOR .GSAIUSISB, BW. 

58-149 . 
5536 ft 
47.5 ft 

10-01-98 
34 ft 

-M* 
3 of 5 

PID 

0.0 - S.O 

JJL 

-/"-/" 
/»-/" 
/"-/" 
-/"-/" 
./tt.jn 

/**•/" 
./**./.» 

./«./.* 
-/**•/** 

Sand, fine, silty, slightly clayey, aoist-vat, loose, light brown, Oe 

Li 

9,0-10,0 /-//-//•/ 11 Clay, silty, saadyffine). wet, soft, broyn 
10.0-15.0 

20.2 

t - H i i i . i 

i . t U H . t 

l . M t t t - i 

i . H t i t . t 

t . t i t i i . t 

i . t t i i t . t 

t . t t t t t . t 

t . t M H . i 

t . t t / H . t 

Sand, fin*, slightly silty, damp, loose, bresa 

IL 

21 soae clay at 19' 

JUL 

0*00*00*0 
0*00*00*0 
0*00*00*0 
0*00*00*0 
0*00*00*0 
0*03*00*0 
0*00*00*0 
0*00*00*0 
0*00*00*0 
0*00*00*0 
0*00*00*0 
0*00*00*0 
0*00*00*0 
0*00*00*0 

?ra7sl(up to 3"), sandy, damp, ooderately dense, interbeds of sand(aedius-coarae) 

iL 

brow to grey no odor appears to be natural color 

sose cobble or boulder material 

n.5 

SSSSSSSSS 
SSSSSSSSS 
SSSSSSSSS 
sssssssss 
sssssssss 
sssssssss 
sssssssss 
sssssssss 
sssssssss 
sssssssss 
sssssssss 
sssssssss 

IL 

i L | 

Sandstone, argillaceous, iiesgaing banded, dense, yello* bro«a orange banded in 
rasdost patera, fine to median, NACIKIBSTO 
vater bearing at 14' 

total depth 

sizs m vm o? BORING: us* HSA. 
LOGGED BY: Ul 



I n s t a l l a t i o n Diagram 
M o n i t o r i n g Well No. 

505-523-767-1 

EIevat i on 
Reference ~ 

Concrete: __J_'_°_ f t . 
V 

Bentonite Plug: f t . 

A 

A 

>and Pack: 

13 

J l 

Screen: 

10 
f t . 

Casing Cap 
P r o t e c t i v e Cas ing Cover 

Concrete Pad 

TJ 
Bottom of 

Protective Cover^y 

Bo++om o-f Concrete ^ 

JT 

Top of Sond Pack 

Top of Screen Y 

A A A 

Bottom of Screen 

Piezometer Tip 

Bottom of Boring V 

to 

Boring Di ameter: " i l l v - ^ v 
4 

Sond Type: 

Bentonite: 

Cement/Grout:. 

10-20 S i Iica 

V Chip 

B o ! l o r d s . Type/Size: 
S t e e ! . 3" min. 

Screen Type/Size: . 4 " PVC Sch. AQ. 0 . 0 1 0 " ' S l o t t e d 

Riser Type/Size: 
A" PVC Sch. AO 

Wa+sr: 

Other:. 

Potab le 

N/A 

Locking Expandable Casing Plug? Si te Northing: 5790.85 

03-015 
- re jec t # : _ _ „ _ „ Pro ject Name 

Bottom Cap Used? 

. B l o o m f i e l d Wel Is 

Yes 
Site Easting: 

2837.78 

1Ievot ion: . 
5436.33 ) 



imt warns mm ci i j* im JO sdXi * 

MOlHSfi JM Mi 'M'M 
milium 'ww 'iiiis 'mi USsaRI 

U5M TTIOJ, 

SOIOD si imm 'loiramn SHOS 

{EKI10SY3) HOaO HOSSTDOSGiE 'SH?S 

mm n u ' m 'nm 'iaires HOIMS 

HT 

n 

«c}os-se 

•UOS-M 

(»J'J9-0S-.9 

SJ-H 

fl'II-fl-OI 

J'OT-0'J 

S'MTi 

3KYQ 'SSSSQ 'WHYS '.IT Oi THIE 
t' PIS' BI Sll HS' 80105J HOiltatfoa' IiflXSiOK) 

s3lis™i;)ttYE3 mum 

FT 

iW*TJ0 
*00*00 
*00»00 
mm 
mm 
mm 
mm 
mm 
mm 
00*00 

*00*00 
00*00 

400*00 
00*00 

OS-i. 

u-n-s S'9-0'S 

O'S-0'I 
0*1-0 

id hi 

WN 'piarjDooTff 

STO-EO'I 

imoo aoie HdlT TOT 

SftliOti is2i W Sol 

s* m 

.srosts* 

•oj 6nTiog| 

I 30 I :r 



InstaI I at i on D iagram 
M o n i t o r i n g 4Wel i No. MW - 4 6 

S05-523-7674 

E I e v a t I on 
Re fe rence 

Cas ing Cap 
P r o t e c t i v e Casing Cover 

C o n c r e t e Pad 

B o r i n g D i a m e t e r : . 
1 1 - 5 / 8 • 

Sonc! Type: 

Benton i t e : 

10-20 Si I i ca 

V Chip 

S t e e I . 3 " min. 
Boilards. Type/Size:. 

Screen Type/Size:. j:.'..i Vi„!. C h' 4 0 < 0.010" SI O t t e d 

Cement/Grout:. 

Water:. 
Pofcb le 

N/A 

Riser Type/Size: 
A" PVC Sch. 40 

L o c k i n g Expandab le Cas ing P lug? S i t e N o r t h i n g : 5560.48 

Otner 

P r o j e c t « : 

B o t t o m Cap Used?___ 

°_ 3 . : . °_ ! - 5 _ P r o ; e c t N a „ : • » * * « ! « * 

Yes 
S i t e E s s t i n g 2576.06 

E l e v c t i c n : 
5495.43 



Sheet: 1 cf 1 
? 

iBore Point:N5560 .48 1 

.. Rater EletfT 

PRECISION ENGINEERING. ISC. 

LOG 0? TEST BORINGS 

>Boring No.: MH 46 

MLL DEPTH BLOB COUNT 

File #:03-015 

Site:Giant Refiaery 
Bloomfield, NH 

Blevation: 5496.43 

Date:l-16-03 

MATERIAL CHARACTERISTICS 
(MOISTURE,COfiOITIOS.CQLOR.GRAIgSIZg.ETC tK PT CLASS. 

0-1.0 Grab 

5.0-6.5 3-4-4 

**0**O 

**o*»o 

**o**o 
**o**o 
**o**o 
**o**o 
**0*iO 
**o**o 
**o**o 
**o**o 
**o**o 

SUB. VERY GRAVELLY, COBBLY, LIGHT BROWN, 
LOOSE 

L i 

SAME 

NACIMIENTO FORMATION 
6.5-3.0 

9.0 

13-18-13 
L i 

HTJDSTQIfg. SILTY, BARD, DRY, LIGHT GREEN 

TOTAL DEPTH 
IL 

211 

Size i Type of Boring:4 1/4' ID HOLLOS STBMMSD AUGER Logged By: Ul 



Ins ta l lo t ion Diagram 
M o n i t o r i n g We l l No. Seep 5 ' 

505-523-7674 I ! J 
E I eva t i on 
Reference 

Concrete: _ f t . 
V 

Grout: J_-JL f t . 

Bentonite Plug: _L-0 - f t . 
JL 

A 

tf 

•and Pack: 

.__J_-_0____ft. 

JL 

S c r e e n : 

5 . 0 x + 
1 ] t 

Casing Cap 
P r o t e c t i v e Casing Cover 

Concre te .Pad 

B o t t o m o-f 
P r o t e c t i v e Cower 

h\ A AAA /J 

B o t t o m o f Conc re te 

Top o f B e n t o n i t e 

Top o f Sond Pock JL 

IT) 

FT 

Top o f Screen 

B o t t o m o f Screen 

P iezome te r T i p JL 

p r j 

B o t t o m o f B o r i n g JL 

GO 

8 5 V 

S o r i n g D i c m s t e r i z. « 

Sand T y p 9 : 1 0 ~ ? - 0 - - - S - I l i C a Boi l o r d s . T y p e / S t z e : . § . t § _ e - L v . . 3 . l 

V C h i p s Sc reen Type/S i z e : . 2 . ! . ^ ? . - ^ ! ? • 4 0 ' 0 - 0 1 0 " S l o t t e d 

Ben ton i t e : . 

C e m e n t / G r o u t : . 67. Ben ton i te Riser TyM/sfze l2"„PVC__Sch. 40 

Water :..P0t_qbJ_e_ 

N/A Other:. 

Locking Expandoble Casing Plug? Site North ing: 5.4 J_3_._5_7 

. I ?S Site EaStir. c :2220..„90 B o t t o m Cap Used?_ 

Giant R e f i n i n g Co. 
P r o j e c t » : 0 3 . - 0 1 5 . P r o j e c t N a m 3 : A l O O m f i e l d _ W§J_I S_ £ I evat i o n : . reo 



Su'eet: ? of l 
Bore Point: PMT COORDINATES 
H5413.7 B2220.90 
Hater Sler: 7.49' .6? 

mmm nciimne. uc. 
LOG o? TBST Bntkr,s 

File i: 03-015 

ieli J 

C ig Ho,: Seep 5 

LAB DEPTH 
0.0-5.0 

5.0-6.5 

9.0-9.7 

BLOW COUNT 
GRAB 

8-18-18 

-100(1) 

o0**0o 
o0**0o 
o0"0o 
o0**0o 
00**00 
o0**0o 
oO**0o 
oO**Oo 
o0**0o 
o0**0o 
o0**0o 
oO**0o 
o0"0o 
o0"0o 
o0"0o 
O0**0o 
oO»Oo 
00**00 
o0**0o 

ami 

Site: Bloomfield 
Refinery 

Elevation: TO BS DETERMINED 

Date: 3-6-03 

Li 

L i 

10 

MATERIAL CHARACTERISTICS 
fMOISTTJHB • CONDITION, COLOR. GRAINS I2S. ETC. 

6gA?SL. HEDIUH SAND;, LIGHT BROHS, SOME 
M I LL I PI I CLASS 

COBBLES TO BOULDER SIZE, DENSE 

Slim. MEDIUM SANDY, LIGHT BRONN, SOME 
COBBLES TO BOULDER SIZE, DENSE 

10. Ml". 3 

11.3-12.8 

_1L 

HCUIIXHTO fOBIAlIOI 
SUDSTOSS. SILTSTOHE, PISSLE, BLACX, HMD, IH 

13-37-60 

TOTAL DEPTH 

IL. 

21 

Size i Type of Boriag: 4-1/4' ID Hollo? Steiaed Auger Logged By: in 



25,5',' 

- P.5' 

16.5' 

. 13.6' . 

T 

34.4' 

39,6' 

41.0' 

i l _ X 2' STAINLESS STEEL 
LOCKING CAP 

Sl_ X *' CEMENT FILLED 
STEEL GUARD PIPS 

X__1L_ CONCRETE SLAB 

32 

_NSAT CEHENT SLURRY V1TH SX 
"BENTONITE 

J l _ X_12L_ PVC PIPE 

/ *>' V 5' . STAINLESS STEEL 
x PIPE 

2ENTDNITE PLUG 

'TOP CF SCREEN 

__STATJC VATER LEVEL 

-HL X,,„*?'. STAINLESS STEEL 
SCREEN > £ Q , SLOT) 

t g / g ° SAND 

-BOTTOM CF SCREEN 

' J ! X 5' STAINLESS STEEL PIPE 
-10/20 SAND 
.TOTAL BEPTH DF VELL 

- TOTAL DEPTH OF BOREHOLE. 

FIGURE B-l 

CDHPLET10N B1AGRAH 

RECOVERY VELL RV-i 



i-ibUKt e-o 

LITHOLOGIC LOG (SOiL) 
RECOVERY WELL RW-1 

LOCATIOH 

RW-
A 

! -

1/4 1/4 .1/4 - V 4 S_ 

SITE ID: 8BC LOCATION ID: 

Page _1_ of 

RW-1 
SITE COORDINATES ( f t . ) : 
H 
GROUND ELEVATION ( f t . HSL): 5524.52 
STATE: Kew Mexico COUNTY: Sen Juan 

Cssina Driver 
Sgeman Brothers 

DRILLING KETHOD: 
DRILLING CONTR.: 
DATE STARTED: 30 August 1968, 
FIELD REP.f W.S. Dubyk 

OATE COMPLETED: 31 Auqust 1938 

COMMENTS: Static or. September 2. T9S3: 36.65 from TOC. 

LOCATION CE5CRIPT10H: 

Depth Visual 1 Li th 
D r i l l ing Time 
Scale: 

Sanp(e Type 
end Interval Lithologic Description 

25 

50 

40 — S E S 

45 

*!7.~--.« • 

T.O. 4 1 ' 

1642 

1646 

1710 

1720 

1725 

1730 

1758 

175S 

0'-18' Si l t and Sard - Osrk yelloufsh brown (10 TR 4/2) to 
'greyish brown C5 YR 3/2). Hinor to strong hydrocarbon 
odor. 

18'-34' Sand snd Gravel - Medium dark gray <W>. Sand is 
(Kedium to v=ry coarse grained, subangular to sufcroirxied. 
Gravel is subrounded to well rounded, to 2" dianeter. 
Strong hydrocarbon odor. 

34'-41' Shal,e - HagWento Formation - Dusky yellow (S YR 
6/4) to l ight olive gray (5 1 6/1) shate. 



£ _ X 2' STAINLESS STEEL 
LOCKING CAP 

11- * *' CEMENT FILLED 
STEEL GUARD PIPE 

i l _ V 3 ' CONCRETE SLA3 

22.92' 

NEAT CEMENT SLURRY WITH 5Z 

BENTONITE 

J L . x_i21_ PVC PIPE 

J L . * 5 ' STAINLESS STEEL 
PIPE 

14.0' 

16.5' 

3g.g' 

373' 

• BENTONITE PLUS 

• TOP OF SCREEN 

STATIC VATER LEVEL 

*' X, 1 3 ' • STAINLESS STEEL 

8/12 
SCREEN 

SANO 

23 SLOT) 

BOTTOM OF SCREEN 
4 * , ;„ X 5' STAINLESS STEEL. PIPE 

ijSStf—10/80 SANS 
.TOTAL DEPTH OF VELL 

. TOTAL DEPTH DF BOREHOLE 

COMPLETION BtAGRAH 

RECOVERY VELL RV-2 



UTKOLOGiC LOG (SOIL) 

SITE 1ft: 8RC LOCATIOW ID: 
SITE COOB0IHAIE3 ( f t . ) ; 
H 

9m _1_ of _1_ 

_|__L 

MOUTO ELEVATION ( f t . HSL): 5523.46 
STATE: Hew Hextea 

Casing Drtver 
, Ca/HIT: San Juan 

Beeman Brothers 
CRILLIKG METROS: 
DRitltMO CONT*.} _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
OATE STARTED: 29 August 1968 DATE COMPLETED: 29 August 1988" 
f IEL0 REP.: U.S. Pubyfc : 

COHHEHTS: Static an September 2. 1986; 23.4? from TOC. 

LOCATIOK DESCRIPTION: 

Depth Visual % 

EF 
Uth 

I 
Dr i l l i ng Time 
Scats: 

SampU Typa 
and Interval Lithologic Description 

10 

13 

20 

25 

30 

35 

A3 

45 

50 

*-*'*_w? 

0943 

0953 

0953 

1024 

1029 

1033 

1050 

HOC 

O'-10' S i l t and Ctay - HedUn dark gray (H4> to brownish 
gray (5 YR 4/1). Slightly effervescent In HCI. f a in t 
hydrocarbon odor. 

10'-15' Sand and SUt - Hoderata brom £5 ?S 4/4), vsry 
fine grained and Hell sorted. 

153-32' Sand and gravel - Olive gray (3 Y 4/1> to brewish 
gry (5 YS 4/1). Sand is aadius to vary coarse grained, 
subangular to subrounded. -revet is subangular to ve i l 
rounded, to 2" diasretar. tiotiseabte hydrocarbon odor 
below 25'. 

32'-41,_' Shata - Sactmiento rorsaHon - Dusky yellou {5 Y 
a/4) to otiva gray {5 Y 3/2). .J; 

T.D. 
41.2' 



7.00' 

52-93* 

33,93' 

.35.3' 

X 3' STAINLESS STEEL 
LCCKINS CAP 

i _ . x__ CEHENT FIUXD 

STEEL GUARD PIPE 

JLL. X y , CONCRETE SLAB 

7. 2_ 

_ _ _ x, pvc PIPE 

BENTONITE PLUG 

SAND 

• TOP Of* SCREEN 

STATIC VATER LEVEL 

_ L X..gy„. STAINLESS STEEL 
SCREEN 

•BOTTOM OF SCREEN 

_ _ - X 2' STAINLESS STEEL PIPE 

TOTAL DEPTH DF VELL 

TOTAL K7TH CF BOREHOLE 

FIGURE S-3 

CnKFLtTIDN DiAGRAH A AJ y i l l 
RECOVERY V _ _ HV-53 <RV-3> ^WY*CU."TV Cj^AEVJCH-i 

(SECGNSTRUCTED FROM VERBAL SESCRJP7IDH . . * A , , , . , 
£ IMPLIED BY EK_TW__RING-SCI£NC_, 1967} ? 



UTKGLOQiG LOQ (SOIL) 

LOCAriCH 

MW- io f- . .- .-M^pj_qw 

.1/4 1/4 1/4 V4 $_ 

SITE IDs 8RC 
S U . CBCKDStfATES ( f t . ) s 
il 

J _ Of _ 1 _ 

. IOCATIOS IB: » M 0 fftif-3) 

6SCSJHD ElEVATiOH ( f t . USD: -5516 
STATS: _ Hew Mexico COUUm San Juan 
&at_U»G HSTHOD: auger 
MUUMG COWTR. i Eert . Sorva. tne. 
BATE STARTED; 4 Kerch 1986 DATE CtmSTEDs 4 March 1986 
flEta RE?.s Erw1ne«r1ng-Seterae. Inc. 
COWEHTSf 

LOCATION DESCRIPTION: 

Depth Visual Uth 
Drilling Time 
Scales 

Sample Type 
and Interval Utholegtc Description 

10 

rs 

20 

25 

30 

40-

45 

50 

T.0i 33' 

0'*S» Topsoit. Roidbase. Sareiy Clay 

5'-lQ' Si ( tv . Sandv Ct'av 

1C-13-' Cobbles and Pebbles 

15'-23' j e w e l . Cabbies, -a-ryj Patels 

20'-30* Preen Z\svs Saclmlento *8—nation 

30'-35' Saci-?ento Formation - Yellou-green to SjJue-sray. 



TABLE 3.4 

WELL LOG FOR MONITORING WELL NUMBER 10 

• Drilling Date: March 4, 1986 

Depth 
in Feet Descript ion 

0-5 Topsoil, roadbase, reddish brown sandy clay 

5-10 Reddish brown silt y , sandy clay 

10-15 Cobbles, pebbles 

15-20 Gravel, cobbles, pebbles 

20-25 Greenish clay at 23 feet, top of Nacimiento 

25-30 Greenish c lay , Nacimiento 

30-35 Nacimiento, color changed from yellow-green to blue-gray 

Elevation of Top of Casing: 5516.86 feet 

Total Depth'of Casing: 33.93 feet 

Description of Casing: Bottom of casing has a 2 foot stainless steel blank 
section for a s i l t t r a p , followed by 20 feet of 6" l .D. stainless steel 
screen, followed by 5" l .D. schedule 40 PVC to the surface. The screened 
section of the hole was sanded to w i th in 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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CALCULATION SHEET 
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m n GROUNDWATER 
TECHNOLOGY 

Project Bloom field/50 CR4990 

Drilling Log 

Owner Bloomfield Refining Co. 

R e c o v e r y Well RW-22 

Location Bloomfield. New Mexico 
Surface Elev. SSia.05 ft. Total Hole Depth l±tt_ 
Top of Casing 5521.05 ff.waipr Level Initial J9Jt. 
Screen: Dta _ ,-. Length J§JL 
Casing: Dia SJ£L 

Proj. No. 023353014 
Diameter 'Oh 
Static 

FBI Material 12/20 Co. Silica 
Length '7/2 ft. 

Type/Size FRE/0.020 in. 
Type FR£ • 

Drill Co. Beeman Bros. 
Qrtlfer ' e o Beeman 
Checked By 

Method Ail' Percussion 
Rig/Core Soeedstar 15-THH 

Log By Jerry May 
License No.. 

Oate 07/19/93 permtt # 

See Site Map 
For Boring Location 

COMMENTS: 

Start S 1230 hrs. 2 It sSl leg Insisted 
Iron 31 lo 33 test • 

<u 
Q 

c 
4 . 

o 
O 

Si 
Q $ >• 

a 
E 
« 

Description 
(Color, Texture, Structure) 

Trace < 10%. Little tOX to 20X, Some 20% to 35%, And 355S to 50% 

- - 2 -

- 0 -

2 

4 -

6 -

8 -

to 

- 12 -

-14 -

16 -

18 

2 0 -

2 2 -

h4" 

2M 

45 

NA 

450 

ML 

:o.o'.< 

•.o0:< 

SH 

SP 

GW 

Tan SILT (moist) 

Same as above 

Same as above 

Gray C08BLES (trace or no fines) 

Light gray-stained poorly-graded fine SANO with trace of gravel 
(moist-wet) 

Groundwater encountered at 19' cn 7/19/93 

Dark-gray-stained COBBLES with trace fines (moist) 

03/OI/I9S* Slhlog-mar93 Paoe: i of 2 



• • L 
LTD GROUNDWATER 

TECHNOLOGY 

Project Bloomfield/SO CR4990 
Location Bloomfield. New Mexico 

Drilling Log 

Owner Bloomfield Refining Co. 

R e c o v e r y Weil RW-22 

Pro). No. 0233S3OI4 
c 
o 

" 

o 
O 

S i 
0-0. 

o i >• 

4J 
a-e a 
t/1 

Description 
(Color, Texture, Structure) 

Trace < tOJS. Little i0% to 20*. Some 20% to 35%, And 35% to 50% 

•24 

•26-

•28-

30 

3-2-1 

34 

3 6 -

38 J 

•40-

- 4 2 -

-44-

•46-

48-

-50-

r-52-J 

54 

56 -j 

1,148 

853 

96 

GW 

Encountered weathered limestone (moist) 

(Dry et 28 feet) 

End of boring a i 34 feet (1355 hrs.). Installed recovery weU 
screened from 15 to 31 feet on 7/IS/S3. 

03/01/1884 Hhiog-ma'93 f ags : 2 of 2 



GROUNDWATER 
TECHNOLOGY 

Project Bloomfieid/50 CR4990 
Location Bloom field. New Mexico 

Drilling Log 

Owner Bloomfield Refining Co. 

Recovery. Well RW-23 

ProjLNa 0233530!4_ 

Surface Elev. 1515.74 ft. Total Hole Depth 33 ft. 
Top of Casing .5517.74 fl.vtaipr Level Initial ® ft 
Screen: Dia" Bin :„ Length J§Jk 
Casing: Dia Uk. 

Diameter J2JL. 
Static 

FB Material g/?fl Co. Silica ' 
Length ft. 

Type/Size FRE/0.020 in. 
Type FRE 

Drill Co. Besman Bros. 
Driller Leo Beeman 
Checked By — 

Method A ! r Percussion 
Rig/Core Soesdstar IS-7HH 

Log By -Jerry May 
License No. 

Date 07/19/93 f> s r mtt * 

See Site Map 
For Boring Location 

COMMENTS: 

Atari SIS30 hrs. 1 ft stt leg instated 
fra» 31 to 33 fset 

Q $ >> 
M ; » o 

a 

Descript ion 
(Color, Tex ture , Structure) 

Trace < 10*. L i t t l e 10% to 20%. Some 20% t o 35X, And 3SX to 50 * 

- 2 - i 

- 0 -

h 2 -

- A -1 

12 -1 

- 14 -

- io -

32 

2,914 

!0S 

O0-< 
>.\iO. 
o o's 

;o.o'< 

CW 

GW 

OH 

Gravel with fines (dry) 

Brown silty CLAY (moist, medium plasticity) 

Gravel and C0S3LES (no fines) 

Same as above with little fines 

Grave! and COBBLES with trace o? fines (dry) 

Gray-siainsd, same as above 

BiacK-stsined GRAVEL with some fines (moist) 

? Groundwater encountered at 19 feat on 7/19/33 



g3,pg' 
17,4' 

E3 

32,7* 

3S.G' 

39.5' 

i l _ . X 2' STAINLESS STEEL 
LOCKING CAP 

JLL X _i! CEHENT FILLED 
STEEL GUARD FIFE 

X-JL CONCRETE SLAB 

NEAT CEMENT SLURRY V1TH 5'4 
BENTONITE 

'.. X _ l i l _ PVC PIPE 

BENTONITE PLUO 

TOP 0" SCREEN 

STATIC VATER LEVEL 

_1L X„ t S ' , STAINLESS STEEL 
SCREEN C2L. SLOT) 

\ IS/EO • SAND 

- BOTTOM OF SCREEN 

_£!_ X 5' PVC PIPE 

.TOTAL DEPTH DF VELL 

.TOTAL DEPTH QF BOREHOLE' 

FIGURE B-5 

COMPLETION DIAGRAM 
PIEZOMETER P-2 



r iacinu u -

LITHOLOGIC LOG (SOIL) 
PIEZOMETER P-2 

j LOCATIOK HAP: C-J 
SITE ID: BRC LOCATION 10: 

Page _1_ of 1 

P-2 
SITE COORD!KATES (ft.): 
U 
GROUND ELEVATION < f t . HSL): 5522v93 
STATE: Hen Hexfco COUNTY: San Juan 

Casing D r i v e r 
Seeman Brothers 

DRILLING METHOD: 
DRILLING COHTR.: 
DATE STARTED: 29 Auqust 19S8 
FIELD RE?.: U.S. Dubyk 

DATE COMPLETED: 29 August 1983 

COMMENTS: This weU replaced by P-2a. Stat ic on Seetesfcer 2. 
1985; 23.75 from TOC. 

LOCATION DESCRIPTION: 

Depth 
Dri l l i n g Time 
Scale: 

Simple Type 
and Interval 'Lithologic Description 

1650 

1636 

1710 

1720 

1730 

1734 

1752 

180B 

0*-13' Si Itv and Clay - Dark gray (N3) to grayish blsck 
(N2) to dark yellowish brown (10 YR 4/2). Intense 
hydrocarbon odor. 

'13'-3t.5' Sand and Gravel - Moderate ystlovish brown (10 
TR 5/4) to medium grey (N3>. Send is medium to very 
cear3e grained, subangular to subrounded. Gravel is 
subangular to well rounded, to 2" diameter. Strong 
hydrocarbon odcr below 25'. 

31,5'-39.5' Shale - Macimiento Formation - Dusky yellow 
(5 Y 6/4) to olive gray (5 Y 3/2). 



2.0' 

4.C 

6.35' 

16.S' 

22.2' 

22.7' 

1 1 _ X £' STAINLESS STEEL 
LOCKING CAP 

iL*_ X _IL CEHENT FILLED 
STEEL GUARS PIPE 

J L X_J=! CONCRETE SLA3 

NEAT CEMENT SLURRY VITK 
BENTONITE 

X _ J L _ PVC PIPE 

77 
BENTONITE PLUG 

' TOP GF SCREEN 

STATIC VATER LEVEL 

J L v « ' Pvc 
SCREEN < 2 0 SLDT> 

SAND 

-SDTTHH DF SCREEN 

* 1 _ X 5' PVC PIPE 

.TOTAL DEPTH DF VELL 

.TOTAL DEPTH DF BQSEHDLE. 

FIGURE B-6 

COMPLETION 2IAGRAM 
PIEZOMETER P-3 



LOCATIDW 

LITHOLOGIC LOG (SOIL) 
PIEZOMETER P-3 

J / 4 1/4 J/4 J / 4 S_ 

BRC SITE IC: 
SITE CCCftDl-HATES ( I t . ) : 
H - • 

LOCATIOH 10: 

Page _ ] _ of 1 

P-3 

GROUND ELEVATION ( f t . MSL): 5506.40 
STATE: Hsw Mexico COUNTY: San Juan 

Casino Driver DRILLING METHOD: 
DRILLING COKTR.j Seeron Brothers 
DATE STARTED: j September 1933 DATE COMPLETED: 1 September 19S3 
FIELD REP.: U.S. Dubyk 
COMMENTS: Static on Sestefeer 2. 19&3-. 8.50' from TOC. 

LOCATIOK DESCRIPTION: 

• Depth Li th 
D r i l l i n g Time 
Scale: 

Sanple Type 
and Interval Lithologic Description 

25 

30 

35 

40 

45 

30 

T .D.Z2.7 

0902 

0913 

0920 

0925 

1O00 

0'-14' Sand Bnd Gravel - Medium gray (NS) to dark grey 
(K3). Sand Is medium to coarse grained, subangulsr to 
subrounded. Gravel is subrounded ta rounded, to 2" 
diameter. Strong hydrocarbon odor. 

14'-22.7' Shale: Haciniento Forsat'on - Dusky yellow (5 
TS 6/4) tc l ight olive gray (5 Y 6/1) shale. 



Well Installation Summary 

Location 
See 
Plan 

Project Name OCD Compliance Drilling Date February 20, 2006 Well No. 
SW1-0206 Location 

See 
Plan 

Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 

Well No. 
SW1-0206 Location 

See 
Plan Drill Rig CME 75 Logged By JCB Page 1 

of 1 

Location 
See 
Plan 

Drilling Method 3%'77" HSA to 60'; 61/«"/10" HSA to 40'; 5V2" AR to 60' 
Page 1 

of 1 
Elevation, 
feet msl 

Depth, 
feet 

_ + 2 
Ground 
Surface 

14 

16 

21 

5VA_ 

_53 

58 

Locking Steel Casing 

FH 
Locking Cap 

Portland Cement Concrete 

Grout 

Hydrated Bentonite Clay (%-inch Hole Plug) 

4-inch ID i hreaded PVC Casing 

4-inch ID Threaded PVC Screen, 0.020" Slot 

10/20 Silica Sand 

4-inch ID Threaded PVC Cap 

Hydrated Bentonite Clay (%-inch Hole Plug) 

.Slough 



Log of SW1-0206 

Location 
See 
Plan 

Proje 
Drillir 
Drill F 
Drillir 

ct Name OCD Compliance Drilling Date February 20,2006 
g Co. Enviro-Drili, Albuquerque, NM Driller M. Cain 
Ug CME 75 Logged By JCB 
g Method 3%n/7" HSA to 60'; 61/«"/10" HSA to 40'; VA" AR to 60' 

Page 1 
of 4 

Elevation 

• 
D

e
p
th

, 
fe

e
t 

i l 
» Z 

B
lo

w
 

C
ou

nt
s 

R
ec

ov
er

y,
 

%
 

P
ID

, 
pp

m
 

Description 

Surface Condition: Fill Soil 

1 — 

2 — 

Q 

.... . . Sand fine to medium, trace coarse, little fine to coarse 
Fill gravel, few clayey silt, brown, medium dense, dry 1 — 

2 — 

Q 

.... . . 

§583 

Gravel fine to coarse, some fine to coarse sand, trace 
Jackson Lake clayey silt, scattered cobbles, gray-brown, very 
Terrace dense, dry 

O 

A 

S-1 
Grab 

— — 0.0 
§583 

Gravel fine to coarse, some fine to coarse sand, trace 
Jackson Lake clayey silt, scattered cobbles, gray-brown, very 
Terrace dense, dry 

*r 

Gravel fine to coarse, some fine to coarse sand, trace 
Jackson Lake clayey silt, scattered cobbles, gray-brown, very 
Terrace dense, dry 

c: M 

1 

Gravel fine to coarse, some fine to coarse sand, trace 
Jackson Lake clayey silt, scattered cobbles, gray-brown, very 
Terrace dense, dry 

D — M 

1 

Gravel fine to coarse, some fine to coarse sand, trace 
Jackson Lake clayey silt, scattered cobbles, gray-brown, very 
Terrace dense, dry 

M 

1 

Gravel fine to coarse, some fine to coarse sand, trace 
Jackson Lake clayey silt, scattered cobbles, gray-brown, very 
Terrace dense, dry 

0 

M 

1 

Gravel fine to coarse, some fine to coarse sand, trace 
Jackson Lake clayey silt, scattered cobbles, gray-brown, very 
Terrace dense, dry 

7 

Gravel fine to coarse, some fine to coarse sand, trace 
Jackson Lake clayey silt, scattered cobbles, gray-brown, very 
Terrace dense, dry 

j — 

Gravel fine to coarse, some fine to coarse sand, trace 
Jackson Lake clayey silt, scattered cobbles, gray-brown, very 
Terrace dense, dry 

p 
$ & } 

Gravel fine to coarse, some fine to coarse sand, trace 
Jackson Lake clayey silt, scattered cobbles, gray-brown, very 
Terrace dense, dry 

0 

— 

$ & } 

Gravel fine to coarse, some fine to coarse sand, trace 
Jackson Lake clayey silt, scattered cobbles, gray-brown, very 
Terrace dense, dry 

9 — 

10 — 

11 — 

12 — 

13 — 

" S-2 
SPT 

SPT 

i i ' " 
17 

"6" — 

Sand fine to medium, trace coarse, few fine gravel, trace 
clayey silt, brown, dense, dry 

14 — 

15 — 

16 — 

17 — 

18 — 

19 

20 — 

" S-2 
SPT 

SPT 26 
48 

"Too' "6.6 

: :: :: : 

Ciaystone Silty Clay; medium plasticity, brown, very hard, 
Nacimiento dry, faint laminated bedding, silt partings on 
Formation approx. 1" to 2" spacing, oxidized reddish-brown V» 

to V* nodules, lightly fractured, moderately 
cemented 

14 — 

15 — 

16 — 

17 — 

18 — 

19 

20 — 

" S-2 
SPT 

SPT 

Giant Refining Company Bioomfield, NM 



Log ofSW1-C206 

Location 
See 
Plan 

S a. o 
a 

£ S. 

« 5 

Project Name OCD Compliance Drilling Date February 20, 2006 
Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 
Drill Rig CME 75 Logged By JCB 
Drilling Method ZWr?" HSA to 80'; 61/«"/10" HSA to 40'; 51/2" AR to 60' 

to o 

Page 2 
Of 4 

Elevation 

c 
2 

E c 
CL 

Q" 
CL 

Description 

20 — 

21 — 

22 — 

23 • 

S-4 
S P I ' 

J8 
" iV" 

50 

100 >10 

24 

25 

26 

27 • 

28 • 

29 

30 • 

31 —I 

32 -

33 -

34 — 

35 — 

36 -

37 — 

38 -

39 -

40 -

S-5 
SPT 

29 

S-6 
SPT 

S-7 
"SPT" 

4" 

100 0.0 

50 
4" 

31 _ J 0 0 0.0 

Ciaystone continued, laminated bedding, highly fractured 

laminated with gray-brown clayey silt 

Silty Clay; medium plasticity, light gray, very hard, 
brown, very hard, dry, fissured bedding, moderately 
cemented 

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

Siitstor.e Clayey Silt; trace fine sand, low plasticity, light 
gray, very hard, moist, laminated bedding, 
laminated with gray-brown clayey silt, moderately 
cemented 

Giant Refining Company Bloomfield, NM 



Log of SW1-0206 

Location 
See 
Plan 

Project Name OCD Compliance Drilling Date February 20, 2006 
Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 
Drill Rig CME 75 Logged By JCB 
Drilling Method 33X"/7" HSA to 60'; 6%"H 0" HSA to 40'; 51/2" AR to 60' 

Page 3 
of 4 

Elevation 

Description 

Siltstone continued 

Sandstone Sand; fine, few clayey silt, light gray, very dense, 
moist, faint laminated bedding, weakly cemented 

no bedding observed 

little clayey silt, laminated bedding 

Giant Refining Company Bloomfieid, NM 



Log of SW1 -0206 

Location 
See 
Plan 

Projec 
Drillinj 
Drill R 
Driilini 

t Name OCD Compliance Drilling Date February 20, 2006 
g Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 
Ig CME 75 Logged By JCB 
3 Method 3%77" HSA to 60'; 6H710" HSA to 40'; 51/*" AR to 60' 

Page 4 
of 4 

Elevation 

D
e
p
th

, 
fe

e
t 

S
a
m

p
le

 
j 

N
o
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e
 

j 

B
lo

w
 

C
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%
 

j 
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Description 

60 — 

61 — 

62 — 

S-12~ 
" S P T " 

36 _ 
~ 50 " 

A"" 

100 " 0.0 I I I Sandstone continued, few clayey silt 60 — 

61 — 

62 — 

S-12~ 
" S P T " 

36 _ 
~ 50 " 

A"" 

100 " 0.0 

Bottom of boring at approximately 60% feet. 
Boring completed on February 20,2006. 
No groundwater observed during drilling. 
No groundwater measured in wel! on March 2, 2006. 63 — . ... . .. . .. . 

:• . .. 
Bottom of boring at approximately 60% feet. 
Boring completed on February 20,2006. 
No groundwater observed during drilling. 
No groundwater measured in wel! on March 2, 2006. 

Bottom of boring at approximately 60% feet. 
Boring completed on February 20,2006. 
No groundwater observed during drilling. 
No groundwater measured in wel! on March 2, 2006. 

64 — 

Bottom of boring at approximately 60% feet. 
Boring completed on February 20,2006. 
No groundwater observed during drilling. 
No groundwater measured in wel! on March 2, 2006. 

Bottom of boring at approximately 60% feet. 
Boring completed on February 20,2006. 
No groundwater observed during drilling. 
No groundwater measured in wel! on March 2, 2006. 

65 — 

Bottom of boring at approximately 60% feet. 
Boring completed on February 20,2006. 
No groundwater observed during drilling. 
No groundwater measured in wel! on March 2, 2006. 

Bottom of boring at approximately 60% feet. 
Boring completed on February 20,2006. 
No groundwater observed during drilling. 
No groundwater measured in wel! on March 2, 2006. 

66 — 

Bottom of boring at approximately 60% feet. 
Boring completed on February 20,2006. 
No groundwater observed during drilling. 
No groundwater measured in wel! on March 2, 2006. 

Bottom of boring at approximately 60% feet. 
Boring completed on February 20,2006. 
No groundwater observed during drilling. 
No groundwater measured in wel! on March 2, 2006. 

67 — 

Bottom of boring at approximately 60% feet. 
Boring completed on February 20,2006. 
No groundwater observed during drilling. 
No groundwater measured in wel! on March 2, 2006. 

Bottom of boring at approximately 60% feet. 
Boring completed on February 20,2006. 
No groundwater observed during drilling. 
No groundwater measured in wel! on March 2, 2006. 

68 

69 — 

70 — 

71 — 

72 — 

73 — 

74 — 

75 — 

76 — 

77 — 

78 — 

79 — 

80 — 

Bottom of boring at approximately 60% feet. 
Boring completed on February 20,2006. 
No groundwater observed during drilling. 
No groundwater measured in wel! on March 2, 2006. 

68 

69 — 

70 — 

71 — 

72 — 

73 — 

74 — 

75 — 

76 — 

77 — 

78 — 

79 — 

80 — 

. . . . . '• • • -

Bottom of boring at approximately 60% feet. 
Boring completed on February 20,2006. 
No groundwater observed during drilling. 
No groundwater measured in wel! on March 2, 2006. 

68 

69 — 

70 — 

71 — 

72 — 

73 — 

74 — 

75 — 

76 — 

77 — 

78 — 

79 — 

80 — 

Bottom of boring at approximately 60% feet. 
Boring completed on February 20,2006. 
No groundwater observed during drilling. 
No groundwater measured in wel! on March 2, 2006. 

68 

69 — 

70 — 

71 — 

72 — 

73 — 

74 — 

75 — 

76 — 

77 — 

78 — 

79 — 

80 — 

Bottom of boring at approximately 60% feet. 
Boring completed on February 20,2006. 
No groundwater observed during drilling. 
No groundwater measured in wel! on March 2, 2006. 

Giant Refining Company Bloomfisid, NM 



Well Installation Summary 

Project Name OCD Compliance Drilling Date February 16,2006 Weil No. 
Location 

See 
Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain SW2-0206 

Plan Drill Rig CME 75 Logged By JCB Page 1 
Drilling Method 3%"/7" HAS to 35' 0f1 

Elevation, 
feet msl 

Depth, 
feet 

+ 2.4 
Ground 
Surface 

25V5 

27 

Locking Steel Casing 

! r n L \ Locking Cap 

Portland Cement Concrete 

Hydrated Bentonite Clay (%-inch Hole Plug) 

4-inch ID Threaded PVC Casing 

4-inch ID Threaded PVC Screen, 0.020" Slot 

10/20 Silica Sand 

4-inch ID Threaded PVC Cap 

Hydrated Bentonite Clay (%-inch Hole Plug) 



LogofSW2-0206 

Location 
See 
Plan 

Proje 
Drillir 
Drill F 
Drillir 

ct Name OCD Compliance Drilling Date February 16, 2006 
jg Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 
\ig CME 75 Logged By JCB 
ig Method 3s/«77" HAS to 35" 

Page 1 
of 2 

Elevation 

D
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£ 
CL 
CL 

cf 
E 

Description 

Surface Condition: Soil, Shoulder of Hammond Ditch Road 

1 — 

2 — 

O 

s-Y 
Grab 

- •• •• . 

1.3 

; Sand fine to coarse, little fine to coarse gravel, trace 
; Fill clayey silt, brown, medium dense, dry 1 — 

2 — 

O 

s-Y 
Grab 

- •• •• . 

1.3 
Sand fine to coarse, little fine to coarse gravel, trace 
Jackson Lake clayey silt, scattered cobbles, brown, dense, 
Terrace dry 

0 

A - • 
-

Sand fine to coarse, little fine to coarse gravel, trace 
Jackson Lake clayey silt, scattered cobbles, brown, dense, 
Terrace dry 

4 

Sand fine to coarse, little fine to coarse gravel, trace 
Jackson Lake clayey silt, scattered cobbles, brown, dense, 
Terrace dry 

c 

Gravel fine to coarse, some fine to coarse sand, trace 
clayey silt, scattered cobbles, gray-brown, dense, 
dry 

Sand fine to medium, trace coarse, trace clayey silt, 
gray-brown, medium dense, moist, dark 
gray/black petroleum staining 

0 Gravel fine to coarse, some fine to coarse sand, trace 
clayey silt, scattered cobbles, gray-brown, dense, 
dry 

Sand fine to medium, trace coarse, trace clayey silt, 
gray-brown, medium dense, moist, dark 
gray/black petroleum staining 

e i l 

m 

Gravel fine to coarse, some fine to coarse sand, trace 
clayey silt, scattered cobbles, gray-brown, dense, 
dry 

Sand fine to medium, trace coarse, trace clayey silt, 
gray-brown, medium dense, moist, dark 
gray/black petroleum staining 

0 — " i l 

m 

Gravel fine to coarse, some fine to coarse sand, trace 
clayey silt, scattered cobbles, gray-brown, dense, 
dry 

Sand fine to medium, trace coarse, trace clayey silt, 
gray-brown, medium dense, moist, dark 
gray/black petroleum staining 

7 

i l 

m 

Gravel fine to coarse, some fine to coarse sand, trace 
clayey silt, scattered cobbles, gray-brown, dense, 
dry 

Sand fine to medium, trace coarse, trace clayey silt, 
gray-brown, medium dense, moist, dark 
gray/black petroleum staining 

f 

i l 

m 

Gravel fine to coarse, some fine to coarse sand, trace 
clayey silt, scattered cobbles, gray-brown, dense, 
dry 

Sand fine to medium, trace coarse, trace clayey silt, 
gray-brown, medium dense, moist, dark 
gray/black petroleum staining 

Q 

Gravel fine to coarse, some fine to coarse sand, trace 
clayey silt, scattered cobbles, gray-brown, dense, 
dry 

Sand fine to medium, trace coarse, trace clayey silt, 
gray-brown, medium dense, moist, dark 
gray/black petroleum staining 

o — 

Gravel fine to coarse, some fine to coarse sand, trace 
clayey silt, scattered cobbles, gray-brown, dense, 
dry 

Sand fine to medium, trace coarse, trace clayey silt, 
gray-brown, medium dense, moist, dark 
gray/black petroleum staining 9 — 

10 — 

11 — 

12 — 

13 — 

14 — 

15 — 

16 — 

18 — 

19 — 

20 — 

S-2 
"SPT 

S-3 

_SPT _ 

11 100 >10 

Gravel fine to coarse, some fine to coarse sand, trace 
clayey silt, scattered cobbles, gray-brown, dense, 
dry 

Sand fine to medium, trace coarse, trace clayey silt, 
gray-brown, medium dense, moist, dark 
gray/black petroleum staining 9 — 

10 — 

11 — 

12 — 

13 — 

14 — 

15 — 

16 — 

18 — 

19 — 

20 — 

S-2 
"SPT 

S-3 

_SPT _ 

17 
22 

20 
21 

" 30 ' ' 

Too" ~ZJ5 

Gravel fine to coarse, some fine to coarse sand, trace 
clayey silt, scattered cobbles, gray-brown, dense, 
dry 

Sand fine to medium, trace coarse, trace clayey silt, 
gray-brown, medium dense, moist, dark 
gray/black petroleum staining 9 — 

10 — 

11 — 

12 — 

13 — 

14 — 

15 — 

16 — 

18 — 

19 — 

20 — 

S-2 
"SPT 

S-3 

_SPT _ 

17 
22 

20 
21 

" 30 ' ' 

Too" ~ZJ5 

Claystone Silty Clay; trace fine sand, medium plasticity, 
Nacimiento brown, very hard, moist, faint laminated bedding, 
Formation silt partings on approx. 1" spacing, lightly 

fractured with occasional reddish-brown 
oxidization on fractures, moderately cemented, 
10' to 10.1' dark gray/black petroleum staining 

laminated bedding 

Giant Refining Company Sloomfield, 



Logof SW2-0206 

Location 
See 
Plan 

Project Name OCD Compliance Drilling 
Drilling Co. Enviro-Drill, Albuquerque, NM 
Drill Rig CME 75 
Drilling Method 33/«77" HAS to 35' 

Date February 16,2006 
Driller M. Cain 
Logged By JCB 

Page 2 
of 2 

Elevation 

£ 
CL 
O 

a 

£ S. (0 

£ 3 
m O 

O 

> vp 

u 
i 

E 
CL 
C 
O" 

Description 

20 

21 — 

22 — 

23 • 

24 • 

25 -

26 • 

27 -

28 -

S-4 
SPT" 

29 —> 

30 

31 

32 

33 

34 — 

35 — 

36 • 

37 

25 — 

39 -

40 -

S-5 

_18 
33 
50 
3""' 

100 

SPT 
30_ 

"50 
100 

0.3 

0.6 

S-8 
SPT 

S-7 
SPT 

40 
50 
5" 

50 
51/2"' 

25 

100 

0.3 

0.4 •:• 

Claystone continued 

Silty Clay; low plasticity, medium gray, laminated 
bedding, occasional laminations of clayey siit, 
moderately fractured, faint slickensides on 
fractures, moderately cemented 

occasional silt partings 

Bottom of boring at approximately 35/4 feet. 
Boring completed on February 18, 2006. 
No groundwater observed during drilling. 
No groundwater measured in well on March 2, 2CC6. 

Giant Refining Company Bloomfieid, NM 



Log ofSW3-0206 

Location 
See 
Plan 

Project Name OCD Compliance Drilling Date February 17,2006 
Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 
Drill Rig CME 75 Logged By JCB 
Drilling Method 33/«"/7" HSA to 60'; 61/4"/10" HSA to 58' 

Page 1 
of 4 

Elevation 

i it l i 
° 3 
ffi ° 

o 

O 3" 
o 
o 
0£ 

E a. 
CL 

a" 

Description 

Surface Condition: Soil, Shoulder of Hammond Ditch Road 

1 

2 —1 

3 • 

4 

5 

6 

7 

8 

S-1 
Grab 

9 — 

10 

11 — 

12 • 

13 

14 — 

15 • 

18 • 

17 • 

18 -

19 -

20 — 

S-2 
SPT" 

S-3 
SPT 

7 
8 

"io" 

100 

11 
_12_ 
11 

0.1 

0.2 

100 0.2 

Sand fine to medium, trace coarse, few fine gravel, 
Fill trace clayey silt, brown, medium dense, moist 

Ciaystone Silty Clay; trace fine sand, medium plasticity, 
Nacimiento brown, hard, dry, laminated bedding, siit partings 
Formation on approx. 1" to 21/4" spacing, moderately 

cemented 

moderately fractured with reddish-brown oxidization 
on fractures 

Giant Refining Company Bloomfiaid, NM 



LogofSW3-0206 

Location 
See 
Plan 

Project Name OCD Compliance Drilling Date February 17, 2006 
Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 
Drill Rig CME 75 Logged By JCB 
Drilling Method 3%"/7" HSA to 60'; 61/4"/10" HSA to 58' 

Page 2 
of 4 

Elevation 

Description 

K>:~: Claystone continued 

Siity Clay; medium plasticity, dark gray, laminated 
bedding, highly fractured, slickensided fractures, 
moderately cemented 

Clayey Silt; trace fine sand, low plasticity, light 
gray, very hard, dry, laminated bedding, laminated 
with medium gray clayey siii, moderately cemented 

Giant Refining Company Bloomfieid, NM 



LogofSW3-0206 

Location 
See 
Plan 

Project Name OCD Compliance Drilling Date February 17,2006 
Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 
Drill Rig CME 75 Logged By JCB 
Drilling Method 33/4"/7" HSA to 60'; Q%"n 0" HSA to 58' 

Page 3 
of 4 

Elevation 

Description 

Siltstone continued 

Sandstone Clayey Sand; fine, low plasticity, light gray, very 
dense, moist, faint laminated bedding, laminated 
with medium gray clayey silt, moderately cemented 

laminated bedding 

Giant Refining Company Bloomfield, HM 



Log of SW3-0206 

Location 
See 
Plan 

Project Name OCD Compliance Drilling Data February 17, 2006 
Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 
Drill Rig CME 75 Logged By JCB 
Drilling Method 3%77" HSA to 60'; 61/«"/i0" HSA to 58' 

Page 4 
of 4 

Elevation 

5 a 

» i. 

if 3. 3 
m O 

O 

o 
> vS o 5s 

u 
« 

E Description 

60 —4 

61 • 

62 -

S-8 
SPT" 

50 100 0.2 

63 —4. 

64 

65 

66 

67 

63 

69 

70 —* 

71 • 

72 —\ 

73 • 

74 -

75 

76 

77 

78 

79 

80 

Sandstone continued 

Bottom of boring at approximately 601/i feet. 
Boring completed on February 17, 2006. 
No groundwater observed during drilling. 
No groundwater measured in well on March 2, 2006. 

-I 

Giant Refining Company Bioomfield, NM 



Well Installation Summary 

Location 
See 
Plan 

Project Name OCD Compliance Drilling Date February 16, 2006 

Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 

Drill Rig CME 75 Logged By JCB 
Drilling Method ZVA'17" HSA to 60'; 61/4"/10" HSA to 10'; 5W AR to 60' 

Elevation, 
feet msl 

Depth, 
feet 

+ 2.3 
Ground 
Surface 

2Vz 

91/2 

40 

42 

57 

Well No. 
SW4-0206 

Page 1 
of 1 

Locking Steel Casing 

FK 
Locking Cap 

•3 ^ B K 
Portland Cement Concrete 

Hydrated Bentonite Clay (%-inch Hole Plug) 

Slough 

Bentonite Clay (%-inch Hole Plug) 

4-inch ID Threaded PVC Casing 

4-inch ID Threaded PVC Screen, 0.020" Slot 

10/20 Silica Sand 

4-inch ID Threaded PVC Cap 

Hydrated Bentonite Clay (%-inch Hole Plug) 



LogofSW4-0206 

Location 
See 
Plan 

Project Name OCD Compliance Drilling Date February 16, 2006 
Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 
Drill Rig CME 75 Logged By JCB 
Drilling Method 33/«77" HSA to 60'; 6y«710" HSA to 10'; 5%" AR to 60' 

Page 1 
of 4 

Elevation 

a 
Q 

Q.,>. 

55 
8* 
3. 3 o ° o 

£ 
O. 
Cu 

o" 

Description 

Surface Condition: Soil, Shoulder cf Hammond Ditch Road 

1 

2 

3 

4 

5 

6 

7 

8 

S-1 
Grab 

9 —I 

10 

11 — 

12 — 

13 

14 —I 

15 • 

18 • 

17 • 

18 • 

19 -

20 -

S-2 
SPT 

S-3 
SPT 

0.1 

50 3.6 

17 
24_ 

"50 
5""' 

100 0.4 

Sand 
Fill 

fine to medium, trace coarse, few fine gravel, few 
clayey silt, brown, loose, moist 

medium dense 

scattered organics, old topsoil horizon, weeds in 
sample 

Claystone Siiiy Clay; trace fine sand, medium plasticity, 
Nacimiento brown, soft, moist, faint laminated bedding, silt 
Formation partings on approx. 1" to 2" spacing, moderately 

cemented 

very hard 

highly fractured, occasional reddish-brown 
oxidization cn fractures, faint slickensides on 
fractures 

Giant Refining Company Bloomfieid, NM 



Log of SW4-0206 

Location 
See 
Pian 

Project Name OCD Compliance Drilling Date February 16, 2006 
Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 
Drill Rig. CME 75 Logged By JCB 
Drilling Method 3%"/7" HSA to 60'; 6%"/10" HSA to 10'; 514" AR to 60' 

Page 2 
of 4 

Elevation 

£ c 
eg 
Q 

gi 
oa o u 

8 
O 3*" 
U 
o 
tc 

E 
Cu cu 
cf 
51 

Description 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

S-4 
34 
38 

S-5 

S-6 
SPT 

24 
J0_ 
4" 

100 

100 

0.0 

0.2 

_S-7_ 
SPT 

50 
4" 

18 
_38_ 
_50_ 
~5W 

50 

100 

0.0 

0.8 

Ciaystone continued 

Siity Clay, medium plasticity, light gray, very hard, 
dry, laminated bedding, silt partings on approx. 1" 
spacing, moderately cemented 

Silty Clay: medium plasticity, dark gray, very hard, 
dry, faint laminated bedding, highly fractured, 
slickensided fractures, moderately cemented 

SHistone Clayey Siit; low plasticity, light gray, very hard, dry, 
laminated bedding, silt partings on approx. %" to %" 
spacing, moderately cemented 

Giant Refining Company Bloomfieid, N&fl 



LogofSW4-0206 

Location 
See 
Plan 

Project Name OCD Compliance Drilling Date February 16, 2006 
Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 
Drill Rig CME 75 Logged By JCB 
Drilling Method 33/«"/7" HSA to 60'; 61/4"/10" HSA to 10'; 5Vz" AR to 60' 

Page 3 
of 4 

Elevation 

Description 

Siltstone continued 

Sandstone Clayey Sand; fine, low plasticity, light gray, very 
dense, moist, faint laminated bedding, laminated 
with medium gray clayey silt, moderately cemented 

laminated bedding, little clayey silt 

Giant Refining Company Blocmfiefd, HM 



Log of SW4-020S 

Location 
See 
Plan 

Proje 
Drillir 
Drill F 
Drillir 

ct Name OCD Compliance Drilling Date February 16,2006 
lg Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 
Ug CME 75 Logged By JCB 
ig Method ZWn" HSA to 60'; 674710" HSA to 10'; 5V/ AR to 60' 

Page 4 
of 4 

Elevation 

D
e
p

th
, 

fe
e
t 

S
a
m

p
le

 
N

o
J
T

y
p

e
 

B
lo

w
 

C
o

u
n

ts
 

R
e
c
o

v
e
ry

, 

P
ID

, 
pp

m
 

Description 

50 — 

61 — 

62 — 

S-12 
_ SPT 

50" 
5" 

OO H i Sandstone continued 50 — 

61 — 

62 — 

S-12 
_ SPT 

50" 
5" 

OO 

Bottom cf boring at approximately 607* feet. 
Boring completed on February 16,2006. 
No groundwater observed during drilling. 
No groundwater measured in well on March 2, 2006. 63 — 

Bottom cf boring at approximately 607* feet. 
Boring completed on February 16,2006. 
No groundwater observed during drilling. 
No groundwater measured in well on March 2, 2006. 63 — 

Bottom cf boring at approximately 607* feet. 
Boring completed on February 16,2006. 
No groundwater observed during drilling. 
No groundwater measured in well on March 2, 2006. 

Bottom cf boring at approximately 607* feet. 
Boring completed on February 16,2006. 
No groundwater observed during drilling. 
No groundwater measured in well on March 2, 2006. 

0 4 -

Bottom cf boring at approximately 607* feet. 
Boring completed on February 16,2006. 
No groundwater observed during drilling. 
No groundwater measured in well on March 2, 2006. 

Pis 

Bottom cf boring at approximately 607* feet. 
Boring completed on February 16,2006. 
No groundwater observed during drilling. 
No groundwater measured in well on March 2, 2006. 

CO 

Bottom cf boring at approximately 607* feet. 
Boring completed on February 16,2006. 
No groundwater observed during drilling. 
No groundwater measured in well on March 2, 2006. 

PP 

Bottom cf boring at approximately 607* feet. 
Boring completed on February 16,2006. 
No groundwater observed during drilling. 
No groundwater measured in well on March 2, 2006. 

DO 

Bottom cf boring at approximately 607* feet. 
Boring completed on February 16,2006. 
No groundwater observed during drilling. 
No groundwater measured in well on March 2, 2006. 

CT 

Bottom cf boring at approximately 607* feet. 
Boring completed on February 16,2006. 
No groundwater observed during drilling. 
No groundwater measured in well on March 2, 2006. 

0 / 

Bottom cf boring at approximately 607* feet. 
Boring completed on February 16,2006. 
No groundwater observed during drilling. 
No groundwater measured in well on March 2, 2006. 

Bottom cf boring at approximately 607* feet. 
Boring completed on February 16,2006. 
No groundwater observed during drilling. 
No groundwater measured in well on March 2, 2006. 

OO 

69 — 

70 — 

71 — 

72 — 

73 — 

74 — 

75 — 

76 — 

77 — 

78 — 

79 — 

SO — 

•-. • 

Bottom cf boring at approximately 607* feet. 
Boring completed on February 16,2006. 
No groundwater observed during drilling. 
No groundwater measured in well on March 2, 2006. 

OO 

69 — 

70 — 

71 — 

72 — 

73 — 

74 — 

75 — 

76 — 

77 — 

78 — 

79 — 

SO — 

—_ 

Bottom cf boring at approximately 607* feet. 
Boring completed on February 16,2006. 
No groundwater observed during drilling. 
No groundwater measured in well on March 2, 2006. 

OO 

69 — 

70 — 

71 — 

72 — 

73 — 

74 — 

75 — 

76 — 

77 — 

78 — 

79 — 

SO — — ... _ . . ..... 

Bottom cf boring at approximately 607* feet. 
Boring completed on February 16,2006. 
No groundwater observed during drilling. 
No groundwater measured in well on March 2, 2006. 

Giant Refining Company Bloomfield, NM 



Weil Installation Summary 

Project Name OCD Compliance Drilling Date February 15, 2006 
Location 

See 
Plan 

Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 

Drill Rig CME 75 Logged By JCB 
Drilling Method 674710" HSA to 14'; 51// AR 14' to 60' 

Elevation, 
feet msl 

Depth, 
feet 

+ 2.3 
Ground 

Well No. 
SW5-0206 

Page 1 
of 1 

Surface 

TA 

10 

14 

19 

4914 

52 

60 

Locking Steel Casing 

Locking Cap 

Portland Cement Concrete 

Slough 

Hydrated Bentonite Clay Clinch Hole Plug) 

4-inch ID Threaded PVC Casing 

4-inch ID Threaded PVC Screen, 0.020° Slot 

10/20 Silica Sand 

4-inch ID Threaded PVC Cap 

Hydrated Bentonite Clay (%-inch Hole Plug) 



Log of SW5-C206 

Location 
See 

Project Name OCD Compliance Drilling Date February 15,2006 
Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 

Page 1 
of 4 

Pian Drill Rig CME 75 Logged By JCB 
Drilling Method 674710" HSA to 14'; 572" AR 14" to 60' 

Elevation 

D
e
p
th

, 
fe

e
t 

S
a
m

p
le

 

N
o

/T
y
p

e
 

B
lo

w
 

C
ou

nt
s 

R
ec

ov
er

y,
 

P
ID

, 
p
p
m

 

Description 

Surface Condition: Fill Soil 

1 — 

2 — 

- — 
; Sand fine to coarse, little fine to coarse gravel, trace 
; Fill clayey silt, brown, loose, dry 

o scattered cobbles 
o 

A 

scattered cobbles 

4 

c medium dense 
O 

ft 
o — 

7 
/ Gravel fine to coarse, some fine to coarse sand, trace 

Jackson Laka clavev silt, scattered cobbles, arav-brown. g 

Gravel fine to coarse, some fine to coarse sand, trace 
Jackson Laka clavev silt, scattered cobbles, arav-brown. 

O 1 

Terrace medium dense, dry Terrace medium dense, dry 

9 — 

10 — 
S-1 0.3 

Sand fine to coarse, some fine to coarse gravel, trace 
clayey silt, brown, dense, dry 

11 — 

12 — 

Grab A 
8 $ 

M 

Grave! some cobbles, few fine to coarse sand, trace 
clayey silt, dense, dry 

13 — ... . . . 

•-
.. _. i 

14 — 

15 — 

16 — 

- • -. _.. -•- -m rt 14 — 

15 — 

16 — 

$S 
& V ; 

14 — 

15 — 

16 — 
"iff? 

17 — .. Sand fine to medium, trace coarse, few clayey siit, 
yellowish brown, very dense, dr/, oxidized V* 

18 — 
S-2 

"SPT 
50 
5 , r -

ibo" "0.3 lenses 

19 — 

20 — 

19 — 

20 — 
._ 

j 
j 

Giant Refining Company Bloomfield, MN 



LogofSW5-0206 

Location 
See 

Project Name OCD Compliance Drilling Date February 15,2006 
Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 

Page 2 
of 4 

Plan Drill Rig CME 75 Logged By JCB 
Drilling Method 6%710" HSA to 14'; 51/2n AR to 60' 

Elevation 

D
e
p
th

, 
fe

e
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S
a
m

p
le

 
N

o
J
T

y
p

e
 

B
lo

w
 

C
ou
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s 

R
ec
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y,
 

P
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, 
p
p
m

 

Description 

20 

21 

'. S-3 38 
' 2 9 " 
"< r* 

i 

5cT .A3 Sand continued 

22 

23 
S-4 27 

~~~44~ 
100 ,0.2 laminated bedding -

24 
45 

24 

25 

26 

stratified with 1" to 1 Vi' thick light gray clayey fine 
25 

26 

..... 15 
"24 _ 

100 _ai - sand 
25 

26 
27 

27 27 

28 

29 

Sandstone Clayey Sand; fine, icw plasticity, light gray, very 28 

29 
- Nacimiento 

Formation 
dense, moist, moderafsiy cemented 

30 

31 

S-6 
SPT 

11 
25 
29" 

iqq s 
32 - •— 

33 - V 3.2.06 

34 • 

35 -

36 -

S-7 
SPT 

24 
" 50" " 
"~5" 

100_ a i_ >:::: 

Ciaystone Silty Clay; medium plasticity, medium gray, very 
hard, moist, laminated bedding, laminated with light 
brown and dark brown silty clay, lightly fractured, 
moderately cemented 

.37 -_i . I 
i - - • —[ 

- - { 

>:::: 

38 -
—[ 
- - { 38 -
—[ 
- - { '.-z-z- Silty Clay; trace fine sand, medium plasticity light 

gray, very hard, dry, faint larrmated bedding, silt 
partings on approx. VA to 1/2" spacing, moderately 
cemented 

1 '.-Z-Z-
Silty Clay; trace fine sand, medium plasticity light 
gray, very hard, dry, faint larrmated bedding, silt 
partings on approx. VA to 1/2" spacing, moderately 
cemented 

cy 

40 - • i 
.. . i. 

i 
{ 

. . „ 

-Z-Z-

Silty Clay; trace fine sand, medium plasticity light 
gray, very hard, dry, faint larrmated bedding, silt 
partings on approx. VA to 1/2" spacing, moderately 
cemented 

Giant Refining Company Bloomfield, MM 



Log of SW5-0206 

Location 
See 
Plan 

Project Name OCD Compliance Drilling Date February 15,2006 
Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 
Drill Rig CME 75 Logged By JCB 
Drilling Method 6%"/10" HSA to 14'; 51/4" AR to 60' 

Page 3 
of 4 

Elevation 

o 

£ a o a 

£ S. 
£ 3 
00 O 

U 

E a. a. 
O" 
EI 

Description 

40 — 

41 -

42 —-

S-8_ 
SPT 

43 —| 

44 • 

40 
50" 
5"" 

100 0.3 

45 

46 

47 

48 

49 

50 

61 — 

52 • 

53 • 

54 —I 

55 • 

56 —i 

57 • 

58 • 

59 -

60 -

_S-9_ 
SPT 

21 

J2_ 
2" 

S-10 
SPT 

S-11 

SPT 

50 
BVt" 

80 0.3 

100 

52.. 
5" 

100 

0.2 

0.3 

Claystone continued 

Silty Clay; medium plasticity, dark gray, very hard, 
moist, laminated bedding, highly fractured, faint 
slickensides on fractures, moderately cemented 

Slitstojie Clayey Silt; trace fine sand, low plasticity, light 
gray, very hard, moist, laminated bedding, 
laminated with medium gray clayey silt, moderately 
cemented 

Sandstone Sand; fine, few clayey silt, light gray, very dense, 
moist, faint laminated bedding, laminated with 
medium gray clayey silt, weakly cemented 

Giant Refining Company Sloomfisfd, MN 



LogofSW5-0206 

Location 
See 
Plan 

CD 

c 
a a 

60 

61 

62 

63 

64 

65 

63 

67 

68 

69 

70 

71 

72 

73 

74 

ft 

Project Name OCD Compliance Drilling Date February 15, 2006 
Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 
Drill Rig CME 75 Logged By JCB 
Drilling Method 674710" HSA to 14'; 5W AR to 60' 

_ (A 

2. a ta o o 

Page 4 
of 4 

Elevation 

O 5* u 

£ 

E 
£ 
cf 
ET 

S-12 
"SPT" 

50_ 
4" 

100 0.3 

Description 

Sandstone continued 

Bottom of boring at approximately 60% feet. 
Boring completed on February 15, 2006. 
No groundwater observed during drilling. 
Perched groundwater measured in well at approximately 3374 feet 
on March 2, 2006. 

75 — 

76 

77 

78 • 

79 • 

80 

Giant Refining Company Btoomfleld, MN 



Weil installation Summary 

Location 
See 
Plan 

Project Name OCD Compliance Drilling Date February 15,2006 

Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 

Drill Rig CME 75 Logged By JCB 
Drilling Method 33/<77" HAS to 60'; 6%"/10" HAS to 30'; 5V£n AR to 60' 

Locking Steel Casing 

Well No. 
SW6-0206 

Page 1 
of 1 

Locking Cap 

Portland Cement Concrete 

I Cuttings Backfill 

Grout 

Hydrated Bentonite Clay (%-inch Hole Plug) 

4-inch ID Threaded PVC Casing 

10/20 Siiica Sand 

4-inch ID Threaded PVC Screen, 0.020" Slot 

Native Sand Cave-in 

4-inch ID Threaded PVC Cap 

Hydrated Bentonite Clay (%-inch Hole Plug) 



LogofSWS-0206 

Location 
See 
Plan 

Project Name OCD Compliance Drilling Date February 13 & 14, 200S 
Drilling Co.. Enviro-Drill, Albuquerque, NM Driller M. Cain 
Drill Rig CME 75 Logged By JCB 
Drilling Method 33/4"/7" HAS to 60'; 6/4710" HAS to 30'; 5%" AR to 60' 

& 
£ 

c 
a 
a 

£ S. 

» l 
1 = 

Q O 
o 

Page 1 
of 3 

Elevation 

2 
o 

& 

E 
CL a. 
a 

Description 

Surface Condition: Fill Soil, Weeds 

1 — 

2 — 

3 — 

4 

5 

8 — 

7 — 

8 — 

9 — 

10 — 

11 — 
12 

13 

14 

15 

16 • 

17 • 

18 — 

19 -

20 -

Sand 
Fill 

fine to coarse, little fine to coarse gravel, trace 
clayey silt, gray-brown, loose, dry 

medium dense 

: sut 
Loess 

little fine sand, brown, loose, dry 

Sand fine to coarse, some fine to coarse gravel, trace 
Jackson Lake clayey silt, scattered cobbles, gray-brown, 
Terrace medium dense, dry, stratified with 2" to 12" thick 

fine to coarse sand, few clayey siit, trace fine to 
coarse gravel 

very dense 

j 

Giant Refining Company Bloomfield, NM 



LogofSW6-0206 

Location 
See 
Plan 

Project Name OCD Compliance Drilling Date February 13 & 14, 2006 
Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 
Drill Rig . CME 75 Logged By JCB 
Drilling Method 33/«"/7" HAS to 60'; 6%710" HAS to 30'; 5%" AR to 60' 

Page 2 
of 3 

Elevation 

CO 

•2. 
£ a. 

J I 

5 5 
3. 3 OQ O 

o 

5^ 
O o-
u 
& 

E 
D. 
CU 

a 

Description 

20 

21 — 

22 — 

23 -

24 —| 

25 -

26 -

27 -

S-1 
"MC" 

28 

29 • 

30 • 

31 —I 

32 -

33 —I 

34 -

35 -

36 -

37 —' 

38 -

39 -

40 -

39_ 
50 
4" 

_S-2_ 
MC~ 

21_ 
_5Q_ 
"4" 

S-3 
MC 

S-4 
SPT 

50 
~4»"' 

26 

51 

100 

Sand continued 

0.8 
Sand; fine, few clayey silt, yellowish brown, very 
dense, moist, stratified with Vt" to Vz" thick clayey 
fine sand 

100 >irj 
"5.2 

dark gray/black petroleum staining, petroleum 
odor 

PID reading of >10 on slough 

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

100 m 4.7 
laminated bedding 
PID reading of 4.7 on slough 

Giant Refining Company Bloomfieid, NM 



LogofSW6-0206 

1 Location 
See 
Plan 

Project Name OCD Compliance Drilling Date February 13 & 14,2006 
Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 

Page 3 
of 3 

1 Location 
See 
Plan Drill F 

Drillin 
tig CME 75 Logged By JCB 
g Method 3%"/7" HAS to 60'; 6%710" HAS to 30'; 51/2n AR to 60' 

Elevation 
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Description 

40 — 

41 — 

42 — 

43 
S-5~ 
SPT ' 

Sandstone continued 40 — 

41 — 

42 — 

43 
S-5~ 
SPT ' "'56'" 

joo_ ,"• oJ 

Sandstone continued 40 — 

41 — 

42 — 

43 
S-5~ 
SPT ' "'56'" 

joo_ ,"• oJ Sand; fine, few clayey silt, light gray, very dense, 
moist, laminated with medium gray c'ayey silt, 
moderately cemented 

44 — 

45 — 

Ad 

• 

4" — TO 

Sand; fine, few clayey silt, light gray, very dense, 
moist, laminated with medium gray c'ayey silt, 
moderately cemented 

44 — 

45 — 

Ad 

• 

4" — 

Sand; fine, few clayey silt, light gray, very dense, 
moist, laminated with medium gray c'ayey silt, 
moderately cemented 

44 — 

45 — 

Ad 

• 

4" — 

ri-y. 

Ciaystone Silty Clay; trace fine sand, medium plasticity, light 
gray, very hard, moist, faint laminated bedding, 
laminated with medium gray clayey silt, moderately 
cemented 

44 — 

45 — 

Ad 

ri-y. 

Ciaystone Silty Clay; trace fine sand, medium plasticity, light 
gray, very hard, moist, faint laminated bedding, 
laminated with medium gray clayey silt, moderately 
cemented 

47 — 

48 — 

49 — 

50 —-

51 — 

52 — 

S-6 _ 
spf" 

40 ' 
50 

. ..."•••[ 
2" 

100 0.9 

ri-y. 

Ciaystone Silty Clay; trace fine sand, medium plasticity, light 
gray, very hard, moist, faint laminated bedding, 
laminated with medium gray clayey silt, moderately 
cemented 

47 — 

48 — 

49 — 

50 —-

51 — 

52 — 

S-6 _ 
spf" 

40 ' 
50 

. ..."•••[ 
2" 

100 0.9 

Siltstone Silt; few fine sand, light gray, very dense, moist, 
laminated bedding, laminated with medium gray 
clayey silt, weakly cemented 

47 — 

48 — 

49 — 

50 —-

51 — 

52 — 

0.9 

Siltstone Silt; few fine sand, light gray, very dense, moist, 
laminated bedding, laminated with medium gray 
clayey silt, weakly cemented 

53 — 
S-7 
SPT 

50 
5"' 

100 0.7 

Siltstone Silt; few fine sand, light gray, very dense, moist, 
laminated bedding, laminated with medium gray 
clayey silt, weakly cemented 

Siltstone Silt; few fine sand, light gray, very dense, moist, 
laminated bedding, laminated with medium gray 
clayey silt, weakly cemented 

OH 

Siltstone Silt; few fine sand, light gray, very dense, moist, 
laminated bedding, laminated with medium gray 
clayey silt, weakly cemented 

Siltstone Silt; few fine sand, light gray, very dense, moist, 
laminated bedding, laminated with medium gray 
clayey silt, weakly cemented 

0 0 

Siltstone Silt; few fine sand, light gray, very dense, moist, 
laminated bedding, laminated with medium gray 
clayey silt, weakly cemented 

c o I Sandstone Clayey Sand; fine, low plasticity, light gray, very 
dense, moist, laminated bedding, laminated with 
medium gray clayey silt, moderately cemented 

PID reading of 4.4 on siough 

OO i 

i s 
Sandstone Clayey Sand; fine, low plasticity, light gray, very 

dense, moist, laminated bedding, laminated with 
medium gray clayey silt, moderately cemented 

PID reading of 4.4 on siough 

rr-i 

i 

Sandstone Clayey Sand; fine, low plasticity, light gray, very 
dense, moist, laminated bedding, laminated with 
medium gray clayey silt, moderately cemented 

PID reading of 4.4 on siough 

Of 

~o S-8" 20 100' 4.4 

Sandstone Clayey Sand; fine, low plasticity, light gray, very 
dense, moist, laminated bedding, laminated with 
medium gray clayey silt, moderately cemented 

PID reading of 4.4 on siough 
0 0 

59 — 

60 —-

SPT 50 

Sandstone Clayey Sand; fine, low plasticity, light gray, very 
dense, moist, laminated bedding, laminated with 
medium gray clayey silt, moderately cemented 

PID reading of 4.4 on siough 
0 0 

59 — 

60 —-

SPT 50 

- -

Bottom of boring at approximately 5814 feet. 
Boring completed on February 14, 2006. 
No groundwater observed during drilling. 
No groundwater measured in well on March 2, 2006. 

0 0 

59 — 

60 —-

SPT 

- -

Bottom of boring at approximately 5814 feet. 
Boring completed on February 14, 2006. 
No groundwater observed during drilling. 
No groundwater measured in well on March 2, 2006. 

Giant Rsi sfining Company Bloomfield, 



Well Installation Summary 

Project Name OCD Compliance Driliing Date February 22, 2006 

Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 

Drill Rig CME 75 
Drilling Method 3%77" HSA 

Logged By JCB 

Well No. 
SW7-0206 

Page 1 
of 1 

Locking Steel Casing 

Locking Cap 

Portland Cement Concrete 

Hydrated Bentonite Clay (%-inch Hole Plug) 

4-inch ID i hreaded PVC Casing 

10/20 Silica Sand 

4-inch ID Threaded PVC Screen, 0.020" Slot 

Hydrated Bentonite Clay (%-inch Hole Plug) 

4-inchThreaded PVC Cap 

Slough 



LogofSW7-0206 

Location 
See 
Plan 

Project Name OCD Compliance Drilling 
Drilling Co. Enviro-Drill, Albuquerque, NM 
Drill Rig CME 75 
Drilling Method W l l " HSA 

Date February 22,20C6 
Driller M. Cain 
Logged By JCB 

Page 1 
of 2 

Elevation 

sz „ 
3. ffl 
« & 
a 

fi = 
3, 3 
CQ O 

o 

s 

s* 
u 
a 
tC 

£ a 
Q. 

G* 
CL 

Description 

Surface Condition: Soil, Shoulder of Hammond Ditch Road 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

S-1_ 
Grab 

Sand fine to medium, few clayey silt, brown, loose, 
Fill moist 

5.1 

S :2 
Grab 

"S-Z 
SPT 

27 
50 " 

"5%"' 

19 — i 

20 • 

S-4 
SPT 

80 

m 
1 m 

>10 

>10 

18 
50 

100 

ffl 

m 3 * 

>10 m 

m 

Gravei fine to coarse, little fine to coarse sand, trace 
Jackson Laka clayey silt, scattered cobbles, gray-brown, 
Terrace very dense, dry 

Sandstone 
Nacimiento 
Fonvation 

V 3.2.06 

10' to 11'dark gray petroleum staining, petroleum 
odor 

Sand; fine to medium, little clayey silt, light 
gray, very dense, moist, laminated with 
medium gray clayey silt, dark gray petroleum 
stained layers approx. Vz" to 1%" thick, weakly 
cemented 

Clayey Sand; fine, low plasticity, yellowish gray-
brown, very dense, moist, moderately cemented 

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

TO 

Giant Refining Company Bloomfieid, NM 



LogofSW7-0206 

Location 
See 
Plan . 

Project Name OCD Compliance Drilling 
Drilling Co. Enviro-Drili, Albuquerque, NM 
Drill Rig CME 75 
Drilling Method 3%"/7" HSA 

Date February 22,2006 
Driller M. Cain 
Logged By JCB 

Page 2 
of 2 

Elevation 

Description 

Sandstone continued 

Claystone Clay; high plasticity, medium gray, very hard, moist, 
moderately cemented 

Sandstone Clayey Sand; fine, low plasticity, light gray, very 
dense, moist, laminated bedding, laminated with 
medium gray silty clay, moderately cemented 

Bottom of boring at approximately 35/4 feet. 
Boring completed on February 22, 2006. 
Perched groundwater observed at approximately 15 feet during 
drilling. 
Perched groundwater measured in well at approximately 15% feet 
on March 2, 2006. 

Giant Refining Company Bioomfiaid, NM 
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E I e v e v c t i on R e f e r e n c e 
( Top o f P i pe ) X Ground Sur f -ace 

C as i n g Cap-" 
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S c r e e n : 

5 . 0 

A 7ThY% 

JL 

Tup o f Screen 

U 
Bot lorn o f Screen i 
Piezometer Tip 

3of+om o-f Boring 
JL ! 

.1, 

8or;no Diameter : 8_V 

so.-,.; lypa: 
N a t i v e B.cckf i i 

None 

£cl ior do. Typu/SUu: None 

Scre»r. Type/s j ? V C _S_Ch . 4 0 , 0 . 0 5 0 " n o n d 

K G ' : e 

Po <Lob! e 

Nlcsr Typu/Si '^e: 

Si o t t o d © 3 

PVC Sch. -10 

No 

•iter v r 

: ; , . > , f l , - : , _ N / A Soi lorn Cap u s e e ? . . . 
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Sheet 1 of 1 
Bore Point See plan 

Water Elevation: 4.6' beiow ground surf. 
Boring No.: TP1-1004 

Precision Engineering, Ine. 
P.O. Box 422 

LasCruces, NM 88004 
505-523-7674 

Log of Test Borings 

File#: 03-122 
Site: Bloomfield 
Giant Refining 

Elevation: unsurveyed 
Date: 10/27/2004 

j BLOW 
DEPTH COUNT LA.B# PLOT SCALE 

MATERIAL CHARACTERISTICS 
(MOISTURE. CONDITION. COLOR.ETC.) I %M LL PI CLASS. 

0-2 o-*-o*. 
0-*-0*-J 
o-*-o*-
0-*-0*-

Silt, sand, very fine to fine, cobbles, grave), 
brown, moist 

2-2.5. 2.5 Clay, sandy, very fine, brown, wet 
2.5-8.0 fine to medium, black, damp, 

7.5 

water bearing 

T.D. 9.0 
10.0 Placed 2" PVC, 5" hand slotted screen 

J Backfilled with clean cuttings 
bottom st 9.0 

SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER LOGGED BY: KM 
C:\bill\Projects\2QM\nammond ditch corTespondence\ditchlogsasof11105\rrF 



Sheet 1 of 1 
Bore Point See plan 

Water ElevaSon: 6.3' beiow ground surf. 
Boring.No.: TP2-1004 

Precision Engineering. Ine. 
P.O. Box 422 

Las Cruces, NM 88004 
505-523-7674 

Log of Test Borings 

Fl!e#: 03-122 
Site: Bloomfield 
Giant Refining 

Elevation: unsurveyed 
Date: 10/27/2004 

LAB # DEPTH 
BLOW 

COUNT PLOT SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE. CONDITION, COLORETC) %M LL PI CLASS. 
0-2 0-*-0 

o-*-o*-
0-*-0*-
0-*-0*-

Silt sand, very fine to fine, cobbles, gravel 
brown, moist 

2-2.5 2.5 Clay, sandv, very fine, brown, wet 
2.5-9.0 

&2 

ZS. 
********** 

Sand, fine to medium, black, damp, 

water bearing 

10.0 
T.D. 9.0 
Placed 2">VC, 5' hand slotted screen 
Backfilfed with dean cuttings 
bottom 8.0* 

1£2 

20.0 

SIZE & TYPE QF 3QRrNG:4 1/4" ID HOLLOW STEMMED AUGER -OGGED BY: KM 
C:\biii\Projecfe\2004\h3fTwiond ditch corespondenceWiichlogsasofl 1105\fr7-



Sheet 1 of 1 
Bore Point See plan 

Water Elevation: 5.8' beiow ground surf. 
Boring No.: TP3-1004 

Precision Engineering, rne. 
P.O. Box 422 

Las Cruces, NM 88004 
505-523-7874 

Log of Test Borings 

File*: 03-122 
Site: Bloomfield 
Giant Refining 

Elevation: unsurveyed 
Daie: 10/28/2004 

LAB # DEPTH 
BLOW 

COUNT PLOT 
MATERIAL CHARACTERISTICS 

SCALE j (MOISTURE. CONDITION. COLOR.ETC.) LL Pi CLASS. 
0-2 sand, very fine to fine, cobbles, gravel, 

brown, moist 

2-3.5 *-*-*-* 2JL Ciav- sandy, very fine, brown 

3.5-13.0 Sand, medium to coarse, brown, damp, 

£ 0 

IA 

10.0 

IT.D. 13.0 

15.0 Placed 2° PVC, 5' hand slotted screen 
j Backfilled with clean cuttings 
bottom 9.0' 

2D.0 

SIZE & TYPE OF BORING: 41/4" ID HOLLOW STEMMED AUGER LOGGED BY: KM 
C:\btfr\F*ojects\2004Nhammond ditch corre3pondence\ditchlogsasof111C5\{TF 



Sheet 1 of 1 
Bore Point: See plan 

Water Elevation: 5.4'below ground surf. 
• Boring No.: TP4-1004 

Precision Engineering. Inc. 
P.O. Box 422 

Las Cruces, NM 83004 
505-523-7874 

Log of Test Borings 

File* 03-122 
Site: Bloomfield 
Giant Refining 

Elevation: unsurveyed 
Date: 10/28/2004 

LA3# DEPTH 
BLOW 

COUNT I PLOT SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION. COLORETC.) %M L PI CLASS. 
0-2 0-*-0' 

p-*-0' 
0-*-0' 

lO-'-O' 

Silt sand, very fine to tine, cobbles, gravel 
brown, moist 

2-10.0 w * I U _ » ± 2A 

£2 

JA 

Sand, silty, very fine, gravei-to 2", brown 

black, hydrocarbon odor 
water bearing 

10.0 

15.0 

T.D. 10.0 

Placed 2° PVC, 5' hand slotted screen 
Backfilled with dean cuttings 
bottom af 9.0 

2&o 

SiZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER 
C:\b:ll\Proj3cts\2004,>harrimonfj ditch correspondenc9\dtchiogsasof11106̂ p"r 



Sheet 1 of 1 
Bore Point See plan 

Water Elevation: 5.4' beiow ground surf. 
Boring No.: TP5-1004 

Precision Engineering, tne. 
P.O. Box 422 

Las Cruces, NM 88004 
505-523-7674 

Log of Test Borings 

Fi le*: 03-122 
Site: Bloomfield 
Giant Refining 

Elevation: unsurveyed 
Date: 10/28/2004 

LAB # l DEPTH 
BLOW 

COUNT PLOT 
MATERIAL CHARACTERISTICS 

SCALE I (MOISTURE. CONDITION, COLOR.ETC.) %M LL PI CLASS. 
0-2 0-*-0' 

o-*-o-
0-*-0' 
o-*-o: 

Silt sand, very fine to fine, cobbles, gravel, 
brown, moist 

2-10.0 " o - 2 j | Sand, silty, very fine, gravel to 2", brown 

Isand, coarse, black 
Hydrocarbon odor 

7.5 waterbearing 

10.1 
T.D. 10.0 

Placed 2° PVC, 5' hand slotted screen 
(Backfilled with clean cuttings 
bottom at 8.0 

15.0 

20.0 

SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER LOGGED BY: KM 
C:\bill\Prajerts\2Q04\hammond ditch conespondence\ditchlogsasof111Q5\[TF 



Sheet 1 of 1 
Bore Point See plan 

Water Elevation.' 4.8' below ground surface 

Boring No.: TP6-1004 

Precision Engineering. Inc. 
P.O. Box 422 

LasCruces, NM 88004 
505-123-7674 

Log of Test Borings 

File #: 03-122 
Site: Bloomfield 
Giant Refining 

Elevation: unsurveyed 
Date: 10/28/2004 

LAB # DEPTH 
BLOW 

COUNT PLOT SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE. CONDITION. COLOR.ETO I %M I LL PI CLASS. 

0-1 O-'-O' 
0-*-0' 

Silt sand, very fine to fine, cobbles, gravel, 
brown, moist 

1-10.0 

O' 
•o-

O' 

Sand siity, very fine, cobbiy, brown 

5J2 

IA 

'OjO 

sand, coarse, black 
Hydrocarbon odor 

T.D. 10.0 

Placed 2° PVC, 5' machine slotted screen 
Backfilled with dean cuttings 
#10 slot bottom at ten feet 

SIZE & TYPE OF BORING: 4 1/4* ID HOLLOW STEMMED AUGER LOGGED BY: KM 
C:\b!l!\Project5\2b04\hammend ditch cerre5penderrCg\diichiogsasof11105\{TF 



Sheet 1 of 1 
.Bore Point: See plan 

Water Elevation: 5.7' beiow around surface 
Boring No.: TP7-1004 

Precision Engineering. Ine. 
P.O. Box 422 

Las Crucss, NM 88004 
505-523-7874 

Log of Test Borings 

File* 03-122 
Site: Bloomfield 
Giant Refining 

Elevation: unsurveyed 
Date: 10/28/2004 

LAB # DEPTH 
BLOW 

COUNT PLOT SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE. CONDITION. COLOR.ETC.) LL PI CLASS. 
0-2 0-*-0*. 

O-'-O*-

q-*-o 
Q.»-0«-

Silt sand, very fine to fine, cobbles, gravel, 
brown, moist 

2-5.0 

5-10.0 

*-*-o-* 

2,5 Sand, silty, very fine, cobbly, brown 

Sand, fine to medium, dark brown, moist 

7.5 • slight hydrocarbon odor, black 

Jfifl. 
T.D. io:o 

Placed 2" PVC, 5' hand slotted screen 
Backfilled with dean cuttings 

SIZE & TYPE QF BORING: 41/4" ID HOLLOW STEMMED AUGER LOGGED BY: KM 
C:\bill\Projects\2004\hammond ditch corresporidence\ditchlogsasof111Q5V{TF 



Sheet 1 of 1 
Bore Point See plan 

Water Elevaifon: 4.6' below srotital surface 
Boring No.: TP8-1004 

Precision Engineering, tne. 
P.O. Box 422 

Las Cruces, NM 88004 
535-523-7874 

Log of Tt3f Borings 

File #: 03-122 
Site: Bloomfieid 
Giant Refining 

Elevation: 
Date: 10/28/2004 

LAB # DEPTH 
BLOW 
COUNT PLOT SCALE 

MATERIAL CHARACTERISTICS 
(MOISTURE. CONDITION. COLOR.ETC.) %M LL PI CLASS. 

0-1 0-*-O' 
O*-0' 

Slit, sand, very fins lo fine, cobbles, gravel, 
brown, moist 

1-3.5 Sand, silt/, very fine, cobbly, brown 

2 ^ 

3.5-10.0 

£2 

L5 

10.0 

••ml. sifty, fine to medium, cobbly, gray, 
Hydrocarbon odor, moist 

black 

T.D. 10.0 

Placed 2" PVC, 5' machine, skirted screen 
Backfilled with c&an cuttings 

2M 

SIZE & TYPE OF BORING: 41/4' ID HOLLOW STEMMED AUGER 
M:\5l27CEl\BoririgLogs\Octoter2W " 

LOGGED BY: KM 



I n s t a I I a t ! o n D i a 
M o n i t o r i n g W e l l No. r 

(£ | svo I i on 
R e f e r e n c e 

A 

Conor etc 0 - 0 _ _ f t . 

V 

G r o u i 
C O _ _ f t . 

If 

V 

. 6 
* n i on : f S r l U y B e r n o 

TT 

V 

i 

S e n d P Q C K : 

& - 9 _ _ f t . 

S c r e e n ; 

V 

Top o f F ien ton i t s y 

1 . 

Top o f Send Pock 

3 . 1.' 
Top o f Scresn 

! 

4' 
5 . 0 ' 

Bot tom Of 5 •f Screur. 1 0 0 ' 

p;ezomefer rip 10.0 

^n-^t.-jm o f B o r i n g ; 0 . 0 ' 

Bor ing Diaines-er: 
85'fl 

1 0 - / 0 S i I i ce 
and iyr>e: 

'•'fl" Ch i PS 

Boi I a r i l s . T y p e / S i z e : . 
NA 

Ben ton : t i ! 

2" pvr. sen- 0̂ 
Typs/'S i '• . ; 

?VC SC 

0 . 0 . 0 ' C 

40 
NA 

Type/S .±a -i--

V p n 
:.ac.<;rc f xpc rv foo ie Ccs ino p!uc? 

. , Yes 
V.ottQTi Co? usea? 



Sheet 1 OF 5 
Bore Point River Terrace 

Water Elevation: 7.0' 
Boring No.: TP-9 

Precision Engineering. Inc. 
P.O. Box 422 

Las Cruces, NM 88004 
505-523-7674 

Log of Test Borings 

File #: 05-038 
Site: Bloomfield 
Giant Refining 

Elevation: EXISTING 
Date: 4/5/2005 

LAB # DEPTH 
BLOW 

COUNT PLOT 
MATERIAL CHARACTERISTICS 

SCALE I (MOISTURE. CONDITION, COLOR.ETC.) LL CLASS. 
0.0-7.5 urui 

urui 
//ru/ 
imn 
ni-iii 
iimi 
i/rui 
IIMII 
iii-m 
nrm 
iii-i/i 
iii-nf 
urui 

Clay. Slightly Sandy, Very Fine, Brown, 
Moist, Gravel, Cobbles 

7.0 

7.5-10.0 

10.0 

Ill-Ill \ I Water 
Ill-Ill [ L5 

Sand, Vary Fine, Grey, Water Bearing 

10.0 

TD 

Set 2" Weil @ 10.0' 
5' of Screen, 6' of Riser 
Top of Sand 3.1'. 
Top of Bentonite 1.5' 

20,0 

SIZE & TYPE OF BORING: 4 1/4° iD HOLLOW STEMMED AUGER LOGGED BY: KMM 
M:\5127C03\Rivsr Terrace VCM\River Terrace Work FlanWVorfc Pian Amendn 
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Sheet 2 OF 5 
Bore Point River Terrace 

Water Elevation: 4'2" 
Boring No.: TP-10 

Precision Engineering. Inc. 
P.O. Box 422 

Las Cruces, NM 88004 
505-523-7874 

Log of Test Borings 

File #: 05-038 
Site: Bloomfieid 
Giant Refining 

Elevation: EXISTING 
Date: 4/5/2005 

LAB # DEPTH 
BLOW 

COUNT PLOT SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE. CONDITION. COLOR.ETC.) LL PI C L A S S : 

0.0-2.0 Silt Sandy, Very Fine, Brown, Gravel, Cobbles 
Moist 

2.0-8.5 Sand. Very Fine to Fine, Silty, Brown, Gravsi, 
Cobbles, Damp 

Water 

IA 

8.5 

LOO 

TD 

Set 2" Well © 8.5' 
5' of Screen, 5' of Riser 
Top of Sand 2.5' 
"opcf Bantonita 1.5' 

15.0 

20.0 

SiZE & TYPE OF BORMG: 4 1/4" ID HOLLOW STEMMED AUGER 
M:\5127003\River Terrace VCM\Rivsr Terrace Work PlanWVork Plan Amendn 

LOGGED BY: KMM 



I n s t a I l a t i o n D i a g r a m 
MonI t o r i no We! I No. T f |{1 

•i05-523- 1614 

L f evat i on 
Reference 

Concrete: 9-9 f t . 

Grout:- — 9-9 f t . 

5e; iton ;te P! ug: _2_"J f t 

Sana Pock; 

6.0 . f t . 

Screen:. 

5.0 . f t . 

P iazoiraTar r i p 9 . 5 ' 

Bottom of finrrng 9 . 5 ' 

Sona Type: 

a 5 , " 
Sei-r.-Kj o ; -o ia i te r :__.° . .8 

• p - ? P . . S L L i C O B o M c r c * . r y p e / S ; z e : „ N A . 

Screen T y ^ / S f z e : ! ! ^ ? . . ? . ^ V Chips 

KA 

Ui na.' : . 

* : s w r y p e / S ; 2 e ; 2 j . _ P y ^ . S c h . _ _ 4 0_ 

Locn;no Ex.icr.ccbie Ccsing P;og?_ 

Sotrora Cap usea? J . 

Yes 

S i te ' i •<-,: 

2S 

f .«v.Mr:.:,r: .JJ.?. 



Sheet: 3 OF 5 
Bora Point: River Terrace 

Water Elevation: 5.3' 
Boring No.: TP-11 

Precision Engineering. Inc. 
P.O. Box 422 

LasCruces, NM 88004 
505-523-7674 

Log of Test Borings 

File #: Q5-038 
Site: Bloomfield 
Giant Refining 

Elevation: EXISTING 
Date: 4/5/2005 

LAB # 
BLOW 

DEPTH\ COUNT PLOT SCALE 
MATERIAL CHARACTERISTICS 

(MOiSTURE, CONDITION. COLOR, ETC.) %M LL CLASS 
0.0-2.0 ///////// 

///////// 
///////// 

Clay. Brown, Moist, Gravel, Cobbles 

2.0-3.S 

3.5-5.0 

5.0-9.5 

5.3' 

5.0 

Sand. Clayey, Brown, Moist, Gravei, Cobbies 

Sand. Silty, Brown, Damp, Gravei, Cobbles 

Sand. Fine to Coarse.-Tan, Damp, Wet 
Water 

9.5 
10.0 

TD 

Set 2" Weil © 9.5' 
5' of Screen, 5' of Riser 
Top of Sand 3.5' 
Top cf Bentonite 1.4' 

15.0 

20.0 

SIZE & TYPE OF BORING: 4 1/4' ID HOLLOW STEMMED AUGER LOGGED BY: KMM 
M:\5127003\RiverTesTace VCfrftRiver Terraos Work F!an\Work Plan Amend?) 



S05-523-V671 

I n s t a I I a t I on D i aaram 
Mon i I-or i ng We 1 i No. TP \T 

E i e v a t i on 
R e f e r e n c e 

Got torn o f S c r c f l n 1 2 . 0 ' \|/ | 

P i a z o r a t a r T i p 1 ? . 0 ' 

B o t t o m o f U o r t n q 1 ? • 0 ' 

q 5, 
' I n g D i C T K t « r : _ _ _ . „ 8 _ . 

S o ! l o r e s . f y s e / S i z e : £ ( A „ _ 

/vn e /s; s a : .2l .PVC Jcjh.^ / iO^O._010"_ ::; io-i t e d 
H « t « « v : t c : 

•W' Ch ips 

MA 

. t s , . .r,o_roD,._e___ Yes icCKir.g fxponccols Ccs-nr; p ug?. 

SoTTOn Cap .issa? X.?? 
i]?i-.!)< : . 

-oiocr s:PI> ~ 3 A \ L H r c j ^ T Maw:. 8 . • 0 0 m f j_6J.Q__R6f j_n<Jr J£ 

s ; i s No r :.",' 

i »e tar.r ' ' ) . ,: 



Sheet 4 OF 5 
Bore Point RiverTsrrace 

Water Elevation: 7.5' 
Boring No.: TP-12 

Precision Engineering, inc. 
P.O. Box 422 

LasCruces, NM 88004 
505-523-7874 

Log of Test Borings 

File #: 05-038 
Site: Bloomfieid 
Giant Refining 

Elevation: EXISTING 
Date: 4/5/2005 

LAB # DEPTH 
BLOW 

COUNT PLOT SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE. CONDITION, COLOR.ETC.) CLASS.-
0.0-3.0 Sand. Very Fine to Fine, Slightly Silty, Brown, 

Gravel, Cobbles, Moist 

2J 
3.0-4.5 iiirm 

l l tMll 
////**/// 

Clay. Sandy, Very Fine, Erown, Soma Grave!/ 
Cobbles, Moist 

4.5-S.0 it*jjtrirtt 

"It 
**j print 

*//*** 

5.0 

II 

Sand. Very Fine to Fine, Clayey, Srown, 
Moist, Some Gravel 

tt'JtA h f t A 

9.0-13.0 

Water 

Sand. Fine to Coarse, Tan, Water Bearing 

10.0 

13.0 

15.0 

TD 

Set 2" Weil® 12.0' 
5" of Screen, 8' of Riser 
Top of Sand 5T 
Top of Bentonite 4'2" 

20.0 

SIZE & TYPE OF BORING: 4 1/4" P HOLLOW STEMMED AUGER 
M:\5127003\RivsrTerrace VCiVnRiver Terrace Work PSanWVork Pian Amendn 

LOGGED BY: KMM 



I n s t a I I a f i on 
Mon i t o r i n g W e l l No . 

DIagram 

«>0S-622-TST* 

__1evat i on 
R e f e r e n c e 

Concrete: 

Grout: 0.0 __.fr. 

1 .0 bentonite Plug: T l' x 

Sand Feck: 

12-P _ f t . 

Screen: 

-SCO _ f t 

V 

A A 7\ ,f> A 7?\ 

l o p o. 1 S o n t o n i t o •_/ 

Tup o f Scr.c Pack 

2 . 5 ' 
Top c-t S c r f t f t n 

4.S>' 

B o t t o m o t s c r e e n 

P i e z c r n e t e r T i p 1 4 • b 

H n H n m o f 6or i n g 1 4 • b 

10-20 S iilea 
-juries > y p s ; • 

" / 8 " C h i p s 
g t t n T O ' i ; - re : 

8-V 
O o r i r . Q i j i a n e t f i r : ° 

NA --. ..-
B o i l o r d s . f y p e / S i n o : — 

2" PVC Sen. 40, o.oio\sj_att_»o_ 
5 i c r 8 « r T y p e V S i z e : ". 

NA 
. ?" PVC Sen. 4 0 

filler r y p e / s . z e : . - . 

f o r e _>!?__. 
AT; *«r : 

Yes 
i.cck;r,g £xpur.cc5;c nosing PIJQ.' 

Bottom Cop iiacal 

.•.Pi;::>AS. „ c ; _, , ^ ; s . ^ o } f j w J ^ . ^ f ^ ^ -

5 i r-H f !eo7 '<: : 

•?ss 



Sheet 5 OF 5 
Bore Point River Terrace 

Water Elevation: 6.0" 
Boring No.: TP-13 

Precision Engineering. Inc. 
P.O. Box 422 

LasCruces rNM 88004 
505-523-7674 

Log of Test Borings 

File #: 05-038 
Site: Bloomfieid 
Giant Refining 

Elevation: EXISTING 
Date: 4/5/2005 

LAB DEPTH 
BLOW 
COUNT I PLOT SCALE 

MATERIAL CHARACTERISTICS 
(MOISTURE. CONDITION. COLOR.ETC.) %M LL PI CLASS. 

0.0-1.5 Sift. Sandy, Very Fine to Fine, Brown, Moist, 
Gravel, Cobbles 

1.5-8.5 *•//*** 
**//*** 
"//*** 
"*//*** 

"//*** 

*/r 

Sand. Very Fine, Ciayey, Brown, Moist 
Gravei, Cobbles 

6.0 

vr— 
*/r* 

Water Leve! 8.C 

IA 

8.5-14.0 ///////// 
///////// 
///////// 
///////// 
///////// 
///////// 
///////// 
///////// 
///////// 
///////// 
///////// 
///////// 

Clay. Grsy/Biack, Moist, No Hydrocarbon 
Odor 

14.0 
15.0 

TD 

Set 2" Wefl© 14.5" 
10' of Screen, 5' of Riser 
Top of Sand 2.5' 
Top of Bentonite 1.5' 

20.0 

SIZE & TYPE OF BORING: 41/4" ID HOLLOW STEMMED AUGER LOGGED BY: KMM 
M:\5127003\River Terrace VCM\Rivsr Terrace Work Pten\Work Plan Amertdn 



I n s t a l l a t i o n D iag ram 
Mon i t o r i ng We I i No. MW 48 

SOri-523-7674 

£ I e v a t i on 
Re fe rence 

A 

C o n c r e t e : . b i ! — f t . 

G r o u t : ~ f t -

A 
6 on I o n ? t o j " ! u g : — 2 . 0 

A 

Sond P o c k : 

-___L2_-_P_ f t . 

S c r e e n : 

10^0 f t . 

Cas ing Cap 
Pr o t e c t i ve CGS i ng. Cover-

Concre te Pad 

1 
' <h A A A A A A A 

Bottom of 
Protective Cover \/ 

Bottom of Concrete V 

Top o-f Banter . i te 
A 

i 

Top o f ScncJ PacK 

Top o t Scr JL 

=1 

Jl 

v 

Grounc Water E ievaKon 

Bot tom o t Screen 

I ! 

! ! 
JL 

f i ezome te r Tip 

Bottom o-f Sor ing 

I 
- I 

SKi i ton i t e ; 
V ' C h i p ! 

1 2 5 V 
Bur inc Dio inetor : „ „ < • _ . 

3oi l o r d s . Type/S i _s : A - -

5 c r ~ n Typ . / 5 i « :Ar . .PVC.Scr» . 4 0 . 0 . 0 2 0 " S l o t t e d 

fii£.er Typo/5 i z . : ! " . . P V C . . . S e n . * 0 

N / A 

.ocKinfi £xpo«!ao!e Ccsing PUi„? J.^r' 'jitn NOf-riVnr,: ...S:f:jl 

lO t tom i,as usee? 

G i o n t R e f i n i n g Co. 

te t e s t i n g : . 

L ievot on: 



Sheet 1 of 1 
Bore Point See plan 

Water Elevation: 7.70 
Boring No.: MW-43 

Precision Engineering. Inc. 
P.O. Box 422 

Las Crucea, NM 88004 
505-523-7874 

Log of Test Borings 

File #: 03-122 
Site: Bloomfieid 
Giant Refining 

Elevation: Not Surveyed 
Date: 10/28/2004 

LAB# DEPTH 
BLOW 

COUNT PLOT 
MATERIAL CHARACTERISTICS 

SCALE I (MOISTURE. CONDITION. COLOR.ETC.^ %M LL Pi CLASS 
0-1 

*-*0-*-' 
Sitt. sand, very fine to fine, brown, damp, a few 
cobbles 

1-15.0 

2.0 

- c--
*-*o-*-* 

*-*o-*-* 
*-*0-*- ' 
*-*©-*-* 

Sand, silty, very fine to fine, brown, damp, 
[gravelly 
| Black with hydrocarbon Oder 

medium to coarse sand 

**o* 

*0 * * 

5,0 

7.5 
water bearing 

10.0 some gravel 

15.0 
T.D. 15.0 
Bottom of well 15' 
Placed 4" PVC, 10' factory slotted .020" screen 
Sanded with 8-12 Silica Sand to 3' bgs 
Bentonite Plug to 1' bgs 

SIZE & TYPE OF SORING: 4 1/4" ID HOLLOW STEMMED AUGER 
C:\bill\Proj3ds\2004\hamrnond ditch corraspondence\ditchlogsasof11105\pVfl 

LOGGED BY: KM 



I n s t a I l a t i o n D iagram 
M o n i t o r i n g We l ! No. MW-4 9 

505-52 ;--T£7<i 

t ; e v o t i on 
Re fe rence 

^ - C a s i n g Cap 
'•• n — P r o t e c t i v e Cos ; ny Cover 

Conc re te Pad 

A 

Concrete: P_-P____rt. 
V 

G r o u t : 1 1 f t . 

A 
B e n t o n i t e P I u g : 2_-0 _ _ _ f t . 

V 

TT 

Sand r -ccK: S c r e e n : 

i a. o 

S o t rom o f 

Protective Cover w 

Bottom of Concrete 

A A A A A A A A 

V 

Top of Ben-ran ite \/ 

O 

op c f sond P O C K 

Top ci- t i e r e e n 

C r o u n o W e t e r E i e v c t i o n 

i i ; 
lor-;: o 

i f 

B o t t o m c f S c r o e n 

P i e z o i r a t s r T i p 

I i 

M 
B o t t o m o f Bor i n g 

B o r ; n o D i a m e t e r : 12 V 

L j « n o ' y p e : 

Sun I o n i I e : 

• 8 " 1 . ? . - § l i j . 5 G Co l l o r d s , ! y p e / ' S i 2 e : . ? _ t ? i l L , . - A ; 

Cnip£ s c r e e n T y : ) e / s ; 2 e : l l . P y C . . S c M . A O , 0 . 0 2 0 " S I O t " 



Sheet 1 of 1 
Bore Point See pian 

Water Elevation: 9.00 
Boring No.: MW49 

Precision Engineering. Inc 
P.O. Box 422 

Las Cruees, NM 88004 
505-523-7674 

Leg of Test Borings 

File*: 03-122 
Site: Bloomfieid 
Giant Refining 

Elevation: Not Surveyed 
Date: 10/28/2004 

LAB # DEPTH 
BLOW 

COUNT PLOT SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION. COLOR.ETC.) %M LL PI CLASS. 
0-3 *0*-* 

*0*-* 
*0*-*. 
*b*-«. 
*o*-*-o 
*o*-*-o 

Cobbles, sand, very fine to fine, gravel, brown, 
damp, cobbles 

2.5 

3-15.0 •*o-*-
*c-*-* 

'0**0' 
'0**0' 
'0**0' 

M. 

7 S 

Sand, silty, very fine to fine, brown, moist 

fine to medium sand 
Black with hydrocarbon odor, wet 
seme cobbles 

water bearing 

10.0 

15.0 

medium to coarse sand, grey 

T.D. 15.0 
Bottom of well 14' 
Placed 4" PVC, 10' factory slotted .020" screen 
Sanded with 6-12 Silica Sand to 2' bgs 
Bentonite Plug to gs 

20.0 

SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER LOGGED BY: KM 
C:\bilnProjects\2004\harnrnond ditch correspondencaWitchlogsasofl 1105^vl'i 



MALCOLM 
PIRNlt 

Giant Refining Company Start Cats :Aug. 16,2005 Drill Rig : Hollow Stem Auger 
Bloomfield Refinery Finish Date : Aug. 16,2005 Driller, Helpers : Kelly, Kimo 

Welt Installation Location : Bloomfield Refinery Sampling Method : Split-Spoon 
Bloomfield, New Mexico Logged Ey : Brian Sperrazza Northing : NA 

Project No. 5127-003 Drilling Subcontractor : Envirotech Easting : NA . 

BMHT 
INDUSTRIES, INC 

Boring Log and Construction for Dewatering Well DW-1 
(Page 1 of 1) 

Depth 
In 

Feet 
eo 
o 
co 
3 

o 
Ic 
c 
a o 

Lithologic Description of Soil 

Size Distribution 
of Soils 

% 
Gravel 

% 
Sand 

% 
Fines 

to 

2L 
in 

1 
ca 

3 -

9 -

1 3 -

SM 

ML 

NOTH: Lithologic Description from Boring #2. 

Poorly Graded Sandy SILT, brown, fine sand, 
non-plastic fines, trace of fine gravel, 
moist/damp.-

'|^-Black staining starts. 

Poorly Graded SILTY SAND, gray/black, fine 
sand, non-plastic fines, trace of fine gravel. 

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

70 

TO 

20- 75 

Well Name: DW-1 
Borehole Diameter 12 inch 

12 

12 

-6" Water Tight Well Cap 
~2-ft stickup 

-Clean Backfill 

-Bentonite 

• -f; - 6 " PVC Casing Sch. 40 

-Aporox. Depth to Water 
4.4 ft bgs 

-Top of Screen 
5 ft bgs 

•Filter Pack 
8-12 Silica Sand 

•6" PVC Screen 
0.04-slot 

l • Q : ^ - Bottom of Screen 
;•! 14 ft bos 



GMMT 
ism 

INDUSTRIES, INC. 

Boring Log and Construction for Dewatering We!! DW-2 

(Page 1 of 1) 

Giant Refining Company 
Bfoomfieid Refinery 

Well Installation 
Bloomfieid, New Mexico. 

Start Cate 
Finish Data 
Location 
Logged By 

: Aug. 18, 2005 
•: Aug. 18, 2005 
: Bloomfield Refinery 
: Brian Sperrazza 

Project No. 5127-003 Drilling Subcontractor : Envirotech 

Drill Rig 
Driller, Helpers 
Sampling Method 
Northing 
Easting 

Hollow Stem Auger 
Kelly. Kimo 
Split-Spoon 
NA 
NA 

I 

Depth 
in 

Feet 
CO 
o 
CO 
Z) 

2 -

Lithologic Description of Soil 

ML 

6-

7 -

8 -

10-

11 

12-

SM 

13-

14-

15-

15-

SP-SM 

SW 

SILT, brown, non-plastic fines, fine sand, fine 
gravel. 

C!ay 2" thick. 

I 

1 

Poorly Graded SiLTY SAND, black, med. sand, 
non-plastic fines. 

Clay 3" thick. 

POORLY GRADED SAND WITH SILT, coarse 
sand, fine grave!, non-plastic fines. 

WELL GRADED Gravelly SAND, blade, fine to 
med. gravel, fine to coarse sand, non-plastic 
fines. 

Well Name: DW-2 
Borehole Diameter: 12 inch 

4" Water Tight Well Cap 
1-ft stickup 

Clean Backfill 

Bentonite 

4" FVC Casing Sch. 40 

Top of Screen 
4 ft bgs 

Apcrcx. Depth to Water 
5.3 ft bgs 

Filter Pack 
8-12 Silica Sand 

4" PVC Screen 
0.04-slct 

Bottom of Screen 
14 ft bgs 



I n s t a l l a t i o n D iag ram 
M o n i t o r i n g We l ! No. CW 0+60 

505-523-7674 

E I e v a t i on 
R e f e r e n c e 

Concrete: ____°J9 f t , 
A 

Grout: 9-9 f t . 

Benton; te Plug: 1 . 0 

A 

3ond Pack : 

__JJ Z 5 f t . 

Screen: 

tO. 0 

Send Type: 

Benton i "re: 

C emers*/ C- r o u t : . 

1 0 - 2 0 S i I l c a 

V Chips 

Water : ._P.Qi_QbJ.e 

O tne r ; . 

/V 

1 

A 

. f t . 

v 

S t e e l V o u I t - F l u s h Mount 

—Concrete 
" Sand 

Top o f Benton i te 

. 1 . 5 

Top of Sand Pock 

A A /I /\ 

2.5' 
Top o-F Screen V 

4.0' 

Top o f Nac im ien to 

__ _ 1 2 ' 0 F t . 

Bottom o-f Screen 1 4 . 0 SL 
Piezometer T ip 1 A . 0 y 

Bottom o f Bor ing 1 4 . 0 ' V 

1 3 " 

Bor ing Diameter: 

Sol lards. Type/s;zs:_ 

Screen Type/Size; 9lLLYC _Schj_-40_.__0_.40 __S[Ol±*?._ 

NA 

fi i ser Type/S izs : £ l . P _ V C _ S C h _ . _ _ _ 4 0 _ 

Locking Expandable Casing Plug? S i t e North ing TBS 

Bottom Cap Used?. Yes Site Eos+ing; TBS 



I n s t a I I a t i on D i agram 
Monitoring Well No. _ CW 1+50 

S05-523--7S74-

EIevat i on 
Reference 

C o n c r e t e : 9 -9 t t . 
V 

Grou t : 9 J 9 — — f t . 

' 1 0 
B e n t o n i t e P l u g : ' f" 

S tee l V a u l t - F lush Mount 

A 

v 

A 

cond PacK: 

1 1 - ° f + . 

A 

Screen: 

10. 0 . f t . 

V 

-Concrete 

Sand 

A A A A A A 

Top o f Ben ton i te 

1 . 0 

Top o f Seng Peck V 

2 .0 
Top o-f Sc reen v 

3 - 0 ' 

'op o f Nac imiento 

11.0 F t . 

Bottom o f Screen 13 .0 ' V 

Piezometer T ip 3 . 0 ' v 
Bottom of Bor ing 1 3 - 0 V 

13 " 

Send Type 

Bor ing Diameter: . 

1 0 - 2 0 S i I I C O Bo l la rds . Type/Size: 

6" PVC Sch. 40. 0 .40 " _Slot_tecj_ 

NA 

g e n t o n i t e : 
V Chips 

Cement/Grout: . 

Water: 

NA 

Screen Type/Size:. 

Riser T y P , / s S r . . £ l P ^ - S c h „ . _ J I 0 . 

PotabIe LocKing ExpondoDle Cosine P i u o ? „ . L ® ? — - S i te N c r t h i n « i — J - § - S -

'es 

Pro] so t ?i-.-Q.5-~Q-3a. p ro jec t Noire 

Bottom Cop Used?— 

B i p_gn]fj ejd_ Ref j n e r v _ _ 

Si ts t a s t i n g : 
TBS 

t i e^ot:on* i a: 



( 

I n s t a I l a t i o n Diagram 
M o n i t o r i n g We I I No. CW 3+85 

S05-523-7674 

E I e v a t i on 
R e f e r e n c e Stee l V a u l t - F lush Mount 

C o n c r e t e : 9 l 9 f t . 

A 

V 

Grou- 0_.jp f t , 

B e n t o n i t e P l u g : f t 

A 

b o n d P G C k : 

t l . G 

Send Type; 10-20S i I ica 

Sentoni t e : 
. V Chips 

A 

V 

A 

V 

A 

Screen : 

___iP_0 f t , 

A 

Boring Diameter : . 13 " 

—Concrete 
" Sand 

W W h A A A 

Top of Bentoni te V 
0. 9 

Top of Sond PCOK A 
1.9 ' 

TOD of Screen V/ 

3 .5 ' 

Top o f Nac imien to 

11.0 F t , 

Bottom of Screen 1-3 • 5 ' V 

Piezometer T ip 13 .5 ' 
Bottom of Boring 1 3 • 5 ' 

Bollards. Type/Sire:. NA 

Screen Type/S I zs: _6_l_PY9_-§P^J.J.9.LAI.A.91. _S_ iP.ljJP.. 

Cement/Grou-

Water 

NA 

P o t a b I e 

Other : . 

p r o j e c t # : X i — ^ - ? -

i i s e r Type/Size:_>____?VC._SC _____40_ 

Lpcking Expanco&ie Casing Plug? T_?Lf S i te Nor th ing: X § J L 

Bottom Cop Used?. Yes Si te East ing; . TBS 

Pro jec t Niorrs : . . .P.LOOmf j .eJ_d__R€_f jJ_er_/__ . tevot i on: 

• I 



I n s t a M a t i o n D i a g r a m 
M o n i t o r i n g Wel I No. CW 5+50 

5J5-523-T674 

E I e v a t i on 
R e f e r e n c e 

C o n c r e t e : 9 - 9 f t . 
A 

v 

Groul 0. 0 

B e n t o n i t e P l u g : L'-P f t 

A 

A 

band Peck: 

10.7 

A 

Screen: 

9 .0 

w 

v 

Stee l Vau l t - F l u s h Mourv 

h~Concrete 
' Sand 

A A / 

Top o f B e n t o n i t e V 
0.5 

Top o f Sand POCK \ j / 

\ A A A 

2. 1 ' 
Tcp of Screen 

3 . 0 ' 

Top of Nac imiento 

10. 0 
F t . 

B o t t o m o f Screen 1.2 • 5 

P i e z o m e t e r T i p 1 * 1 . 5 

B o t t o m b f Bor ing 1 2 . 5 ' V 

B o r i n g D ion -a te . - : . 13 " 

Send Type . 10-20 S i I i ca NA 

_ . _ V Chips 
Sen-cni te : ° 

B o l l a r d s . T y p e / S i z e : _ . 

6 " PVC Sch. 40. 0 . 4 0 " S l o t t e d 
S c r e e n Type /S i z s : . 

Cement/Grout 

Water:. 

Riser Type/Size: . 6 " PVC Sch. 40 

Potab i e L o c k i n g E x p a n d a b l e C c s i n g P lug? S i t e N o r t h i n g Yes 'RS 

B o t t o m CGp- Used? . 'es ~ ^ c 
; i t e East i n g ; ' J 3 r i . 

O ther 

P r o j e c t # : 0 5 - 0 3 8 _ F r o j e c + N a n _ . _ _ . B [ p O m f j 6 j _<__ R e f j n 6 T V T ft S 
c I ever i cn: '_-^jrL. 



I n s t a I I a t I on D i agram 
M o n i t o r i n g Wel l No. CW 6+70 

205-523-7674 

E I e v a t i on 
R e f e r e n c e Steel Vault - Flush Mount 

Concrete: J_.9 f t . 
A 

v 

Grout: 0_ 0 f t , 

Bentonite Plug: 1J_° f t 

A 

-and P a c k : 

9 . 5 

S c r e e n : 

8 . 0 

V 

Sand Type 

B e n t o n i t e : 

.iO_-2_0_Sj_i_;_ca 

. \ " C h i p s 

C-emen t /Grou t : . 

Water: P o t a b l e 

A 

JL 

A 

. f t . 

JL 

— C o n c r e t e 

' S a n d 

A A A A A A 

Top o-f B e n t o n i t e 

r 3 7 -

Top o f Sand Pack 

V 

2 . 5 
Top o f S c r e e n 

4 . 0 ' 

Top o f N a c i m i e n t o 

9 . 0 
F t . 

Bottom of Screen 12.0' \/ 

P i e z o m e t e r T i p 1 2 . 0 ' 
B o t t o m o f B o r i ng 1 2 . 0 / 

B o r i n g D i a m e t e r : . 1 3 

B o l l a r d s . T y p e / S i z e : . NA 

Screen T y p e / S i z e : _ § l . P ^ . S c h __ 4 0 .__ 0 . 4 0 _ _ _ S I O t t ? d _ 

Ri se r T y p e / S i z s : i l f VQ__S_Ch_.___40_ 

V a q T D c; 

LocKing Expandable Casing Plug? Jl- SiTe Northing: L--— 

Bottom Cap Used?. Yes 
Other: -

ter »;C)5_-o38_ project NOW:..3A9J^niL^L^.3.§.flsi§r.y.. 

S i t e E c s t i n g ; „ _ J _ S l . 

"BS 1 1 e v c t ; o n : . 



I n s t a i -1 a t f o n , D iag ram 
M o n i t o r i n g We l l No. CW 8+10 

5-0S-;23-7674 

E I e v a t i on 
R e f e r e n c e 

C o n c r e t e : 9 - 9 f t , 

A 

G r o u t : 9 - 9 f t , 

B e n t o n i t e P l u g : L'- 0- f t . 

7 T 

A 

A 

Sand P a c t : 

9 . 6 T l 

A 

S c r e e n : 

8 . 0 

U 

"ee l V a u l t - F l u s h Moun-

— C o n c r e t e 

" Sand 

A I 7 \ / 

Top c f B e n t o n i t e 

. A • 
Top o f Sond PocK 

\ A 

2 . 4 ' 
Top o f S c r e e n V 

4 . 0 ' 

i op o f NGc imie .n to 

9 . 5 . F t . 

Bottom of Screen 12-0' \f 

Piezometer TIp 12.0 

Bottom of Boring 12.0' V 

Sond i ype: 

1 3 " 
B o r i n g D i a m e t e r : . 

A 9 ~ . Z 9 . ^ j - L j - 9 a B o l l a r d s . T y p e / S i z e : . N A 

V C h i p s 
B e n t o n i t e : -

Screen T y p e / S i z e 6 " PVC S c h . 4 0 . 0 . 4 0 " S l o t t e d 

C e m e n t / G r o u t : . NA R! s e r Type/S irs: 9. ^^iQ-.SiiC'-' i lQ. 

i ea te r : P o t a b I e V a c T B S 
L e a k i n g ExpcnaaPle C o s i n g P lug? L t r S i t e N o r t h i n g : _ _ . _ L ? £ . . 

O t n e r : 

. . 0 5 - 0 3 8 
F r o i s e t 

B o t t o m Ccp Used? L t r _ 

preset Ncme:_..8LPi5r^jeJd_ R e f i n e r y . . 

S i t e E a s t i n g : . 

! e v a t i c n : . . 



I n s f a i I a t i o n D i agram 
M o n i t o r i n g We l l No. CW 8+10 

SOS-K23-7674 

E I e v a t i on 
R e f e r e n c e 

Concrete: 9^9 f t . 

V 

Grout: 9-9 f t 

Benton ite P I ug: L'J_ f t 

A 

Sond Pack: 

9.6 . f t . 

JL 

A 

Screen: 

8.0 . f t . 

Steel Vault - Flush Mount 

fr -Concrete 
" Sand 

A A A A 

Top of Bentonite 
VA1 

Top of Sand Pack 

2 . 4 ' 
Top of Screen 

JL 

4 . 0 ' 

Top o f Nac im ien to 

__ 9-5 F t . 

Bottom of Screen 12-0' y 

Piezometer Tip 12-0' V 
Bottom o f Bor ing 1 2 . Q ' V 

1 3 " 
Boring Diametert 

Sond Type: _iP-2P.§ili9a Bollards. Type/S ire: . . . . . M . 

Be^onite:.?!'.-.^--?-5-. Screen Type/SIze:Jl." 5__L?_*_ .̂9_*_ 5__1P_1. 5.i_2!L"t.__r[_ 

Cement /Grout:. 
NA 

water: .PpJ°!?l§. 

RI ser Type/S i ze: £___?^Q__I C_h_.__ 4_0_ 

Locking Expandable Cosing Plug? - J l - Site Northing • TBS 

Bottom Cap Used?. Yes Site Easting:. TBS 

Pro.' ect 

Other: 

[~L-i...Sl~'Jt. Project Nome: 8 I oomf i_ej_d_ Ref i ne r y 
fci e v a t i o n : . . 



I n s t a I l a t i o n D iag ram 
M o n i t o r i n g Well No. CW 8+45 

S05-523-7674 

EIeva t i on 
Reference Stee l V a u l t - F lush Mount 

A 

C o n c r e t e : _?J.9 f t . 

V 

Grou t : ___ P^O f t . 

B e n t o n i t e P I ug : f t . 

i 

Sand Pack: 

_ " l _ . f t . 

TFT 

Screen : 

___:p_p___ft. 

V 

n —Concrete 

Sand 

AAA IK 

Top of Bentoni te 

0.8' 

Top of Sond Pock 

V 

1.8' 
Top of Screen V 

3.3' 

Top of Nacimiento 

9.5 
Ft. 

Bottom of Screen 13.3' 1 

Piezometer Tip 13.3 \i 
Bottom of Boring 13.3' ± 

A 

Boring Di ameter:_. 13 " 

Sand Type: 10-20 Si I ica NA 

Sent on i t e : 
. V Chips 

Bollards. Type/Size:. 

6" PVC Sch. 40, 0.40" Slotted 
Screen Type/Size: 

Cement/Grout:. NA 
R i ser Type/S i ze: 6 l.P VC. _S_Ch,... A10. 

Wcter: PotabIe 
Ye«; TRS 

LOCK ing Expando&le Casing Plug? !__-- Site North inc: Lr-X. 

Bottom Cop Used?. Yes Site Ecsting: TBS 

Project s: l-i3__yA?- project Nome: 8 i oomf," e I d Ref i ner v ! ievot ; on: 



S05-523-7674 

I n s t a I I a t i on D i agram 
M o n i t o r i n g Well No. CW 11+15 

EIevat i on 
Reference 

A 

C o n c r e t e : f t . 

G r o u t : 0_.0 f t . 

B e n t o n i t e P I u g : 1J_°_ _ f t . 

.Sand Pack: 

___JJ^O—ft. 

\ 

i : 

0 f t . 

t 

Stee l V a u l t - F lush Moun-

—Concrete 
' Sand 

A A A A / F A 

Top of Bentonite 

OTP 

Top of Sond Pock \/ 

1.5' 
Top of Screen JL 

2.5' 

Top of Nacimiento 

. . . J ! ; L „ _ F t . 

Bottom of Screen 1 2 . 5 ' JL 
Piezometer Tip 12.5' \I 

Bottom of Bor ing 1 2 . 5 ' 

Sand Type 10-20 S i l i c a 

Benton ft..Jl-J£±P£. 

1 T " 

Boring Diameter : !__ 

B o l l a r d s . Type/Size: L^A 

Screen T y p e / S i z e : - Y r . J ^ _ - i ? A . _ 0 . : . 4 _ 9 . 1 S J O t t e d 

Cemsnt/Grout: 

Water: 

NA R! ser Type/S i ze: 6 l . P VC_ J C h 0 . 

.Potab l e Lock ing Expandable Casing Plug? X.?rL S i te Nor th ing: TSS 

Bottom Ccp Used?. Yes Site Easting: "BS 
Other:. 

p t ; _ r. 7 R 
3rcJact Nome:—. .6 Lpo^f j e j d_ Ref j nery_ -.evot.on.___TS_S_. 

i 



I n s t a I I a t i on D iag ram 
M o n i t o r i n g Well No. CW 14+10 

50!-S23-76T4 

E I e v a t i on 
Reference Stee l V a u l t - F l u s h Mount 

C o n c r e t e : 9 - 9 f t . 

A 

V 

G r o u t : 9>J9 f t . 

B e n t o n i t e P l u g : J_'_ 0 f t . 

A 

Send Pack: 

11 .5 . f t . 

7fT 

± 

Sc reen : 

1 9 i 9 f t . 

V 

-Concrete 
"Sand 

A A A 

Top of Bentoni+e 

1.0" 

Top of Sond POCK 

A A A 

2.0' 
Top of Screen JL 

3.5' 

Top of Nacimiento 

9.5 
.Ft. 

Bottom of Screen 13.5' 

Piezometer Tip 13.5 \/_ 
Bottom of Boring 13.5 1 

Sond Type 

1 3 " 
Boring Diameter: 

• \ 9 l Z ? - 9 . A j J - j 9 a 3ol l o rds . Type /S ize : . NA 

. + V Chips 
Benton i te : ° _ — 

Screen Type/Size 6" PVC Sch. AO, 0 . 4 0 " S l o t t e d 

Cement/Grout:. 
NA P.iser Type/S ize: 6 l _ P V C „ S C l n _ . . . 4 0 _ 

water :_PQt_qbLe Locking Expondacle Casing P lug?_..l?rL Site Nortning:_._X§A. 

Bottom Cop Used?. Yes Site Easting . TBS 

Other •'. 

Pro jecr * : > 05-038 Pro jec t Mcme: rLL 
B i o o m f i e l d R e f i n e r y c ! evct ; or,:. 



I n s t a I l a t i o n Diagram 
M o n i t o r i n g Wel I No. CW 16+60 

5 05-5Z3-7S74 

E I e v a t i on 
Reference 

Concrete: 9-9 f t . 
A 

V 
A 

Grout :___P_-P f t . 

Bentonite Plug: L'_° f t . 

A 

>and Pack: 

11.0 f t . 

A 

V 

V 

A 

Screen: 

19 i9 f t . 

Steel Vault - Flush Mount 

-Concrete 
" Sand 

AA 

Top of Bentonite 

—nr 
Top of Sond Pock \ l / 

2 . 5 ' 
Top o f Screen 

. 3 . 5 ' 

Top of Nacimiento 

10.0 
.Ft. 

Bottom of Screen 13.5' J i 
Piezometer Tip 13.5' 

Bottom of Borino 13.5 

Boring Diameter:. 1 3 " 

Sond T y p e : i ? - ? - 0 - 5 _ n _ L 9 a 

.... V Chips 
1 T a > _ 

NA 

B-enton i 

NA 
Cement/Grout: .10 

Water: P Q l Q & L e 

Bollards. Type/Size:_. 

Screen Type/S ! z . : £ L P V C J j ^ ^ 

R! ser Type/Si ze: 6.1_PVC__S C_h_._. 4_0_ 

Locking ExpondoDle Cosing Plug? Site Northing: J&§L. 

Bottom Cap Used?. Yes Si te East ing:— J3~L. 
Otner: 

3raiee+ ?t:5.?-lQA§_ Project Name: S_L PjDfTif j_e J_d _ _R e f j_n er y__ 11 evat i on;_ 



•5Q+-523-T674 

I n s t d l l a t i o n D i a g r a m 
M o n i t o r i n g Well No. CW 19+50 

E Ieva t i on 
Reference 

C o n c r e t e : 9 - 9 f t . 

A 

G r o u t : 9 - 9 f t . 

B e n t o n i t e P l u g : 1J_°_ f t 
A 

J i 

cand Pack: 

1 0_-0 f + i 

JL 

A 

Screen : 

8 - 9 _ _ _ _ f t . 

S tee i V d u I t - F lush Mount 

-Concrete 
"Sand • 

A A A A A A 

Top o-f Bentonite ^ 

oTo 7 

Top of Sand Pock 

2 . 0 ' 
Top o f Screen 

J i 

J i 
3 .0 

Top of Nacimiento 

8.0 
Ft, 

Bottom of Screen 11-0 V 

Piezometer Tip 11 . 0 ' 

Bottom of Bor i ng 1 1 ' 0 
JL 

i 

Sond Type 

1 3 " 
Boring Diameter: 1_ 

l_0r2_Q_Sj_[j_Ca Bollaras. Type/Size: NA 

Bentonite 
. V Chips Screen Type/Size: .6" PVC Sch. 40.- 0.40" Slotted 

Cement/Grout:. 
NA R iser Type/S ize: £ 1 £VC__S_Ch..„lQ_ 

Water:. Potable Locking Expandable Casing Plug? Site Northing: L?A. 

Other: 

- e j e c t *f: 5 ? n Q _ ^ . - - P ro j ec t Now 

Bottom Cap Used? j l ? r _ . S i t e Ecs t ing : . 
rBS 

t i evot i or,: '_ 



I n s t a I I a t i on D i agram 
M o n i t o r i n g We l l No. CW 22+00 

5 05-523^7674 

E I e v a t i on 
R e f e r e n c e Stee l V a u l t - F lush Mount 

C o n c r e t e : 9 i 9 f t . 

A 

A 

Grout: PJP f t . 

Benton ite PI ug: 1J_°_ f t 

sand Pack: 

11.0 . f t . 

A 

Screen: 

___19i9___ft. 

—Concrete 
' Sand 

A A A 

Top of Bentonite V 
1 . 5 

Top of Sond Pack 

A A A 

2 . 5 
Top of Screen 

3 . 5 

Top of Nacimiento 

8.0 
Ft. 

Bottom of Screen 13.5 JL 
Piezometer Tip 13.5 
Bottom of Boring 13*5 

Boring Diometer:. 13 " 

Sana Type: 

Bentonite: 

. 1 0 - 2 0 S i I I c a NA 

V Chips 

NA 
Cement/Grout:. 

Water :__EOtqbJ_e_. 

Boi lards. Type/Size:_. 

Screen T y p e / S i z e : 9 l . Z 1 9 . . § P D . ' . . _ i 9 _ ? . - P ; i 9 l . S j O t t e d , 

Riser Type/Size:k'Lf.VQ__SCh_.__40_ 

Locking ExpanacPJe Casing Plug? X?^ Site Northing: Z.?~L 

Bottom Cap Used?. Yes Site Eosting: TBS 
.Otner: 

;eOT f*: PJ5-Q38. proj act noma • __. 3 ip.ooif 1? j d_R e f j .n er j/_. i <evot.:on: 



I n s t a I 1 a t i on D iag ram 
M o n i t o r i n g Well No. CW 23+10 

S05-S23-T674 

E I evat i on 
Reference Steel V o u I t - F lush Mount 

A 

C o n c r e t e : 9 - 9 f t . 

V 

G r o u t : 9 J 9 f t . 

A 

B e n t o n i t e P l u g : L'_°_ f t 

b a n d PacK: 

1 1 . 5 . f t . 

A 

A 

Screen : 

— l ^ O f t . 

JL 

—Concrete 
' Sand 

Top o f Bentoni te 

2. 5 

Top of Sand Pack 

JL 

JL 
3.5 

Top of Screen JL 
5.0 

Top o f Nac im ien to 

13 .0 

A 

Ft . 

Bottom of Screen 1 5 . 0 

Piezometer T ip 15.0 V 
Bottom of Bor i ng 1 5 . 0 V 

Bor ing Dicmeter : . 13 

Sond Type 10-20 Si I i ca NA 

V Chips 
Benton i te : _ 

Boi l o rds . Type/Size:_. 

6" PVC Sch. '40. 0 . 4 0 " S l o t t e d Screen Type/Size:. 

Cement/Grout:. 
NA Riser T y p e / S ; z e : S l j ? V C . . S C h J _ . 4 0 _ 

Wot8r:-_P_Qti3^_L§. 
YP«; TRS 

Locking Expandable Cdsing Plug? !_.__ Site Northing: 'Jz~-. 

Bottom Cap Used?. Yes S i t e Ecs t ing : . TBS 

f he r : . 

P r o j e c t * : 0 5 - 0 3 8 _ Pro jec t Name: D i OO mf ieId Refinery 



I n s t a l i a t i o n Diagram 
M o n i t o r i n g Well No. CW 23+90 

S05-523-7674 

E I e v a t i on 
R e f e r e n c e 

Concrete: 9-9 f t . 
V 

G r o u t : — 9 ^ 9 f t . 

Bentonite Plug: 1J_° f t . 

A 

,Sand Pack 

9.5 . f t . 

Screen: 

8^9 f t . 

v 

Steel Vault - Flush Mount 

—Concrete 
' Sand 

AA A 

Top of Bentonite ^ 

2.5 

Top of Sond Pock \y 

A /V 

3.5 
Top of Screen V 

4 . 0 

Top of Nacimiento 

11.0 
Ft. 

Bottom of Screen 12.0 

A 

Piezometer Tip 12.0 V 
Bottom of Bor ing 12.0 

1 3 " 
Boring Diameter: 

Sand Type:.lQr_?P_§_Lij_9a Bollards. Type/Size: NA 

* * V Chips 
Bentonite: -

Screen Type/S i z e ^ . l . P . Y ? . . ^ 

NA Cement/Grout:. 

Water: J?°tfib L§_ 

R iser Type/S i ze: S."__PXC__§pJJj..AQ. 

Vac 
Locking Expandoble Casing Plug? !___ 5ite Northing: 

TBS 

Bottom Cop Used?. Yes Site East ing: . TSS 
Other: 

Proj act #: C.3_~C'3_8_ }9 £t Nome:_.J-L9ogiflfJ.^..Refj_oei:y-



I n s t a I l a t i o n D iag ram 
M o n i t o r i n g Wel l No. CW 25+95 

Se-52J-T674 

E I e v c t i on 
R e f e r e n c e \ 

A 

Concre te : 9 - 9 f t . 

A 

G r o u t : P_-0 f t . 

B e n t o n i t e P l u g : L'SL f t . 

*an6 Pack: 

9 . 0 . f t . 

A 
J i 

A 

Sc reen : 

8 . 0 . f t . 

JL 

Steel V a u l t - F l ush Mount 

•Concrete 
" Sand 

A A 

Top of Bentonite 

1.0 

Top of Sana PacK 

JL 

2 . 0 
Top of Screen A 3'.0 

Top o f Nac im ien to 

9.0 
F t . 

Bottom of Screen 1 1 . 0 

Piezometer Tip 1 1 . 0 

Bottom of Bor i no 1 1 . 0 J i 

1 3 " 
Boring Diameter: 

Sa>5 Type:A9r_?9-§_LLL?a Boi laras. Type/Size:. NA 

Bentonite: 

Cem&ni/Grout:. 

V Chips 

NA 

Screen Type/Size 6 " PVC S c h . 4 0 . 0 . 4 0 " S l o t t e d 

Riser T y p e / S i z e : 6 l P V C „ S c h . „ 4 Q . 

Water 

Otner; 

P o t c b I e 
v p < ; TRS Locking cxpcndGSie Ccsing Plug? S i t e Nor tn ing: 

Bottom Cop Used?. Yes S i te East ing: 



I n s t a I I a t I on D iag ram 
M o n i t o r i n g Wel l No. OW 0+60 

S05523-7674 

E I e v a t i on 
R e f e r e n c e Sieel V a u l t - F l u s h Mourr 

A 

Conc re te : 9 - 9 f t . 

G r o u t : P J 9 f t , 

AL 

B e n t o n i t e P l u g : 2 J _ 5 f t . 

-jncf PacK; 

7 . 0 . f t . 

A 

i 

S c r e e n : 

5 .0 . f t . 

JL 

—Concrete 
" Sand 

A 

Top of Bentonite 

2.5 

Top of Sond Pock 

T A /V 

5 . 0 ' 
Top of Screen 

A 

4 \ 0 ' 

Top o f Nac imien to 

12.0 F + , 

Bottom of Screen 1 2-0 JL 
Piezometer Tip 1 2 . 0 ' 

Bottom of Boring 1 2 . 0 

Boring Diameter: 

Sond Type . 10 -20 S i I i c a NA 

Bentoni te: 
V Chips 

NA Cement/Grout:. 

.. P o t a b l e Water: 

B o l l a r d s . Type/Size:_ 

Screen T y p e / S i z e : ! l f V p _ J c h . _ 

Riser T y p e / S i z e : 2 : _ f _ V C . . S c h _ . . . 4 Q . 

Locking Expandable Cosing Plug? !__?_ Site Northing: 'Ji-.. 

S i te East inc : . ' ^ Bottom Cap Used?. 

Other: 

•c-j eOT 05-038 r r o j e c t Nome:. 3A9-Q? i f l$J . -Q\ j3 .§A}S)M.y- E levot ;on:__I3 i 



Sheet: 1 OF 15 
B o n Point: See Plan 

Water E I fl/ation: 10.7' 
B o n g No.: OWO+60 

Precision Engineering, >nc. 
P.O. Box 422 

Las Cruces, NM 88004 
505-523-7674 

Log of Test Borings 

Mie w. UO-UJB 

Site: Bloomfield 
Giant Refining 

Elevation: EXISTING 
Date: 4/20/2005 

LAB # CSPTH 
BLOW 

COUNT PLOT SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION, COLOR.ETC.) %M LL P! CLASS. 
10-2.0 Sand, very fine to fine, brown, 

moist 

20-3.5 oo 
* * * 0 0 w 

" 0 0 * 

2,5 
Gravel, cobbles, to bouidersize, grey, moist 
very dense, 

35-8.0 Sand, silty, clayey, yellow-brown, damp, 
moderately dense 

5,0 

7.5 

80-11.5 

12.0 

10.0 

Sand, silty, grey-black, hydrocarbon odor, 
dense, moist, 

Water Level 10.7' 

12.5 
8 s s 

Nacimiento Formation 
Friable Sandstone, silty, yellow-brown, 
dense, damp, no odor 

14.0 TD 

20.0 

Set2nWeII@12.0' 
5'of Screen, 7' of Riser 
Top of Sand 5.0* 
Top of Bentonite 2.5' 

SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER 
C:\unzippedlObservation Weii Logs\fOW0+S0.xis]Sheet1 



I n s t a N a t i o n D i agram 
M o n i t o r i n g Wel I No. OW 1+50 

S05-5E3-T874 E I e v a t i on 
R e f e r e n c e 

Concre te : 9 - 9 f t ; 

Grout: 9 -9 f t . 

V 

B e n t o n i t e P lug : 1 J _ 9 f t . 

.and PacK: 

y_ 

A 

Screen : 

5 .0 . f t . 

J L 

Aluminum LocKable Cover 

S tee l Casing 

AAA 

Top of Bentonite 

2 7 5 ^ 

Top of Sond Pack 

JL 

JL 

A A A 

5.0' 
Top of Screen 

7.0' 

Top of Nacimiento 

12.0' 
Ft. 

Bottom of Screen 12.0 

PIezometer Tip 12.0 

Bottom of Bor Ing 12.0' ± 
Boring Diameter . 8 V 

.10-20 Si I i ca Sond Type 

V Chips 
Eent on i te : -

NA Bol la rds . T y p e / S i z e : , 

2 " PVC Sch. 4 0 . . 0 . 0 1 0 " S l o t t e d 
Screen Type/Size: 

Cement/Grout 
NA Riser Type/Size: 2 1_PVC„SCh_.„40. 

voter:.-P0i_Qb±e_ Locking Expondable Casing Plug? i J l . Site Nortning: '_§iL 

8ottom Cap Used?. Yes S i te Easting: TBS 

Otner: 

- e j e c t » ; i i ? P r o j e c t Name: 3!oomf i e Id R e f i n e r y 
--ru..^ £ IevGt; on: 'Jdsi ES 



Sheet: 2 OF 15 
B oe Point: See Plan 

Water Ebva tion: 
Borhg No.: OW1+50 

Precision Engineering. Inc. 
P.O. Box 422 

Las Cruces, NM 88004 
505-523-7674 

Log of Test Borings 

Mie u;?-u jg 

Site: Bloomfield 
Giant Refining 

Elevation: EXISTING 
Date: 4/20/2005 

LAB # DEPTH 
0.0-8.0 

BLOW 
COUNT PLOT 

OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 

SCALE 

ZA 

MATERIAL CHARACTERISTICS 
(MOISTURE, CONDITION, COLOR.ETC.) 

Gravel, cobbles, to bouldersize, brown to 
grey rock, slightly sandy, very dense 

5.0 

L5 

%M LL CLASS. 

8.0-11.5 Sand, medium, silty, grey/black, wet 

A rih A A 4r 

dense, moist, moderately denss 
Slighty waterbearing 

10.0 

12.0 Nacimiento Formation 
Sandstone, degraded, weathered, very dense 
yellow-brown to light brown, damp 

13.5 TD 

15.0 

20.0 

Set 2" Well® 12.0' 
5' of Screen, 7'of Riser 
Top of Sand 5.0' 
Top of Bentonite 2.5' 

SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER LOGGED BY: WHK 
C:\unzipped\Observation Well Logs\j;OW1-i-50.xl3]Sheet1 



I n s t a l l a t i o n D iag ram 
M o n i t o r i n g Wel I No. GW 3+85 

S05523-7674 E I e v a t i on 
R e f e r e n c e 

Aluminum Lockcb le Cover 

Conc re te : 9 . 9 f t . 

A 

V 

G r o u t : P_:P____ft. 

B e n t o n i t e P l u g : ?J_5 f t 

A 

.and PacK: 

tf 

1K~ 

Screen : 

5 .0 . f t . 

v 

\ 
Steel Casing 

A A A A A 

Top of Bentonite' 

370" 

Top of Sond Pack \ j / 

5.5' 
Top of Screen J' 

7 • 5 ' 

Top of NacimFento 

12.5' 
Ft. 

Bottom of Screen 1 2 . 5 ' 

Piezometer Tip 12.5' 
JL 

Bottom of Boring 14.0 V 

Boring Diometer: _ 1_. 

Sand Type: 

Ben ton i te ! 

10-20 S i I i c a 

V Chips 

NA 

Bo l ld rds . Type/Size: ^A_ 

,.2" PVC Sch. 40, 0.010" Slotted Screen Type/Size: 

Cement/Grout: 

Water :„PQtgb[e. 

fi iser Type/Size: 2 l . P VC_.S_Ch_.._ 4.0. 

Other: 

- • 0̂ -0" 

Locking Expandable Casing P lug?..-—'?? Site North ing: 

Bottom Cap used?. Yes Site Hosting: 'BS 

Pro jec t Neme: 3!oomf i e i a Ref i ne ry 11 evat i or,: _. TSS 



Sheet: 3 OF 15 
Bore Point: See Pian 

Water Elevation: 10.7' 
Boring No.: OW3+85 

Precision Engineering. Inc. 
P.O. Box 422 

Las Cruces, NM 88004 
505-523-7674 

Log of Test Borings 

rne rr. w~ www 
Site: Bloomfield 
Giant Refining 

Elevation: EXISTING 
Date: 4/20/2005 

LAB # DEPTH 
BLOW 

COUNT PLC SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION. COLOR.ETC.) %M LL PI CLASS. 
0.0-10.5 

10.5 

OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 

2.5 

5,0 

IS. 

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

10.0 
Water Level 10.7' 
Sand, medium, silty, grey/black, waterbearing 
dense, moist, moderately dense 

12.5 

14.0 

Nacimiento Formation 
Sandstone, degraded, weathered, fissile, 
very, dense, yellow-brown to light brown, damp 

TD 
15.0 

20.0 

Set 2" Well ©12.5' 
5' of Screen, 7' of Riser 
Top of Sand 7.0' 
Top of Bentonite 5.5' 

SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER LOGGED BY: WHK 
C:\unzipped\Observafion Well Logs\[OW3+85__rev.xis]Sheet1 



I n s t a I I a t i on D i a g r a m 
M o n i t o r i n g Wel I No. OW 5+50 

OS-523-7674 E I e v a t i on 
R e f e r e n c e 

Concrete:— 9-9 f t . 

Grout: — - 9 J 9 f t , 

A 

V 

Ben+onite Plug: _3_\9 f t 

,and Pack: 

.__9l l - f t . 

A 

JL 

A 

Screen: 

5.0 . f t . 

Aluminum Lockable Cover 

Steel Casing 

A /v A 

Top o f Bentonite 

TTo 7 -

Top of Sond Pock 

V 

JL 

A A 

4.0' 
Top of Screen V 

5.7' 

Top of Nacimiento 

9 5 ' 

F t . 

Bottom of Screen 1 0 . 7 

A 

Piezometer Tip 10-7 

Bottom of Boring 1 Q. 7' V 

8 V 
Bor ing Diameter: „ 

sana Typ. slQ-20._S!J.ica 

1ite:_V.£LLP£-

Bo l la rds . Type/Size: NA 

Bentoni 

NA Cement/Grout:. 

W o t e r : . . _ O t q b l . e . . 

Screen Type/Size: 2 l .PVC__Sch .___4_0 ' „ _ q : 0 J 0^'_ J J _ O t t e d 

R iser Type/S ize : 2 1 _ P V C „ S c h ._._4.Q_ 

Locking ExpandaDle Casing Plug? S i ta Nor th ing: JL§_i . 

Bottom Cap Used?. Yes Si te East ing: TBS 

'Other: 



Sheet; 4 OF 15 
Bore Point See Plan 

Water Eleyation: 10.7' 
Boring No.: OW 5+50 

Precision Engineering. Ine. 
P.O. Box 422 

Las Cruces, NM 88D04 
505-523-7674 

Log of Test Borings 

Site: Bloomfield 
Giant Refining 

Elevation: EXISTING 
Date: 5/1/2005 

LAB # DEPTH 
BLOW 

COUNT PLOT SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION, COLOR,ETC.) LL PI CLASS. 
0.0-9.0 OoO*Oc 

OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 

Gravel, cobbles, to boulder size, sandy, silty, 
brown, very dense 

2.5 

5.0 

IS. 

9.0 
10.0 

Sand, fine to medium, greeniish brown, 
damp, dense 

9.5 
TOT 

Macimiento Formation 
TD" 

15.0 

20.0 

Set2"Well@10.7 
5' of Screen, 9* of Riser 
Top of Sand 4.0' 
Top of Bentonite 1.0' 

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

LOGGED BY: WHK 



( 

I n s t a I I a t i on D i a g r a m 
M o n i t o r i n g Wel ! No. OW 6+70 

505-523-7674 E I e v a t i on 
Reference 

Concrete: f t . 
V 

Grout :___PJ S> f t , 

Bent oni t e PI ug: 2_:_5 f t 

1~ 

jond Pack: 

7.0 . _ f t . 

JL 

A 

Screen: 

5. 0 . f t . 

V 

8 V 
Boring Diameter: M S._. 

Sana Type: 10-20 Si I i c a 

Aluminum Lockable Cover 

Steel Casing 

A A 

Top o f - Benton I t e 

2T76-r~ 

Top o f Sond Pack 

A • A A 

V 
6 . 5 ' 

Top of Screen V 

7 . 5 ' 

Top o f Nac im ien to 

13 .0 ' 
Ft. 

A 

Bottom of Screen 15.5' ^ 

Piezometer Tip 1 3 . 5 ' 

Bottom of Boring 1 3 . 5 ' 

NA 

Ben ton i t e : 
. V Chips 

Boi lo rds . Type/Size:_. 

2 " PVC Sch. 40, 0 . 0 1 0 " S l o t t e d Screen Type/Size: 

NA Cement/Grout:. 

mter-.. Potable, 

P. r ser Type/Size: 2 1 PVC_Sch._ 40. 

Locking Expandable Casing Plug? _L§il Site Northing: X§-^~ 

Bottom Cap Used?. 'es Site Easting . TSS 
Other : . 

F ro i ec t * PJ~Q-3§_ Pro;eat Name:_-_§LL°J?iT!T JJ?jd_.Ref j.ne.ry. 3tion:..13S. 



Sheet: 5 OF 15 
Bore Point: See Plan 

Water Elevation: Not Encountered 
Boring No.: OW6+70 

Precision Engineering, inc. 
P.O. Box 422 

Las Cruces, NM 88004 
, 505-523-7674 

Log of Test Borings 

rue tr. Uw-UOO 

Site: Bloomfield 
Giant Refining 

Elevation: EXISTING 
Date: 4/6/2005 

LAB DEPTH 
BLOW 

COUNT PLOT SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION, COLOR.ETC.) %M LL PI CLASS. 
0.0-5.5 Sand. Very Fine to Fine, Silty, Brown, Moist, 

Gravel, Cobbles 

2.5 

5.0 
5.5-13.0 *o*-*o* 

*o*-*o* 
*o*-»o* 
*o*-V 
*o*-*o* 
o*-*o* 
o*-*o* 
ow-*o* 
o*-*o* 

* 0 * - * 0 * 

* 0 * - * 0 * 

*0 * -V 
* 0 * - * 0 * 

* 0 * - * 0 * 

* 0 * - * 0 * 

*o*-*o* 

Sand. Fine, Silty, Light Brown, Damp, Some 
Small Gravel, (Cobbles ® 12.0") 

TA 

10.0 

13.0' Macimiento Formation 

15.0 
15.0 

20.0 

.5' of Bentonite (Bottom of Hole) 
Set 2" Well © 13.5* 

of Screen 
2.5'of Riser 

Top of Sand 5.5' 
Top of Bentonite 4.0' 

SIZE & TYPE Or BORING: 4 1/4" ID HOLLOW STEMMED AUGER LOGGED SY: KMM 
C:\unzipped\Observation Well Logs\[OW6-i-70.xls]Sheet1 



I n s t a I I a t i o n D i a g r a m 
M o n i t o r i n g Well No. OW 8+10 

505-523-7674 EIevat i on 
Reference 

Aluminum Lockab le Cover 

C o n c r e t e : 9 - 9 f t . 

G r o u t : 0_0 f + . 

B e n t o n i t e P l u g : L'_5 f t . 

/V 

V 

\ 
Steel Casing 

_and Pack: 

7.0 

Screen: 

___5_P_ f +. 

JL 

Top o-f Bentonite 

4.5' 

Top of Sand Pock V 

A A 

6.0' 
Top of Screen 

7-.0' 

Top o f Nac imien to 

7.0 
F t . 

Bottom of Screen 1 3 - 0 V 

A 

Piezometer Tip 13.0 

Bottom of Boring 13.-0 

8 V 
Boring Diameter: _ 2._. 

Sand Type 

Bentonite: 

Cement/Grout: 

Water:. 

. 1 0 - 2 0 S i I i c a 

V Chips 

NA 

Potable 

Bollards. Type/Size:_ L^A 

2 " PVC S c h . 4 0 . 0 . 0 1 0 " S l o t t e d Screen Type/Size: 

Riser Type/Size: 2 1.PVC..SCh..__40. 

Locking Expendable Cosing Plug? Site Northing: 
r BS 

Bottom Cap Used?. Yes 5Ite Easting:. TBS 
Other: 

Frojec-i- sr: .05-038 Proj set Nome:. B i oomf i e !d Ref i nery :ievat i on: 
T3S 



Sheet: 6 OF 15 
Bore Point: See Plan 

Water Elevation: Not Encountered 
Boring No.: OW8+10 

Precision Engineering. Inc. 
P.O. Box 422 

Las Cruces, NM 88004 
505-523-7674 

Log of Test Borings 

rue ff: 

Site: Bloomfield 
Giant Refining 

Elevation: EXISTING 
Date: 4/6/2005 

LAB DEPTH 
BLOW 

COUNT PLOT SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION, COLOR.ETC.) LL PI CLASS. 
0.0-7.0 Sand. Fine to Coarse, Slightly Silty, Brown, 

Damp, Gravel, Gobbles 

ZA 

5.0 

7.0-13.0 Nacimiento. Sand, Fine, Green/Brown, Damp 
IA Hydrocarbon Odor 

S3 83 CS S 

S B S B 

n e s s 

B B B S 

10.0 

13.0' 

15.0 

TD 

Set 2" Well© 13.0' 
5' of Screen 
11.0'of Riser 
Top of Sand 6.0' 
Top of Bentonite 4.5' 

20.0 

S!ZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER LOGGED BY: KMM 
C:\unzipped\Cbservation Well Logs\[OW8+10.x!sJSheet1 



I n s t a I l a t i o n Diagram 
M o n i t o r i n g WelI No. OW 11+15 

50-523-7S74 E I e v a t i on 
Re fe rence 

Aluminum Lockable Cover 

A 

Concrete: 9-9 f t . 

A 

Grout: J?_P f t . 

Bentonite Plug: -?J_5 f t 
A 

JL 

\ 

Sand Peck: 

9_.0 f +. 

T 

Screen: 

7.5 . f t . 

Steel Casing 

AAA 7£ 

Top o-f Bentonite 

2 . 0 ' 

Top of Sond POCK V 

4 . 5 ' 
Top of Screen JL 

6 . 0 ' 

Top of Nacimiento 

9 . 0 ' P t . 

Bottom of Screen 13.5' \ f 

Pierometer Tip 1 3 . 5 ' V 
Bottom of Bering 1 3 . 5 ' 

8 5/ " 
Boring Diameter: _ 

Send Type: 1 0 - 2 0 S i I i c a Sol larae. Type/Size: NA 

8«i+oni te: 

Cement/Grout: 

water:. 

. V Chips 

NA 

Screen Type/Size:ll.PVC_Jch-.^ 

Riser Type/SIze:_2_L_PVC__S_CjT.__.40_ 

Potab!e Ype TR^ 
LocKing Expandable Cdsing Plug? Site Northing: 'J~--. 

Bottom Cap Used?. 'es Si te East ing: TBS 
Other:. 

Pro jec t « 05_--O38_ Pro ject Nemo: P-iP-SOlf i § J .__ _____ j_r_e__X. E leva t i on : . J J L S . 



Sheet: 7 OF 15 
Bore Point: See Plan 

Water Elevation: 9.4' 
Boring No.: OW11+15 

Precision Engineering. Inc. 
P.O. Box 422 

Las Cruces, NM 88004 
505-523-7674 

Log of Test Borings 

r u e TT. W« W W _ 

Site: Bloomfield 
Giant Refining 

Elevation: EXISTING 
Date: 4/7/2005 

DEPTH 
BLOW 

COUNT PLOT SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION, COLOR.ETC.) %M LL PI CLASS. 
0.0-9.0 **o**0' 

**o**0' 
**o**0' 
**o**0" 

"o**0* 
•*o**0* 

*o**0' 
*o**0' 
*o**0' 
*o«0< 
•o* *^ 

*o**04 

•o**0* 
- 0**O* 

2-5 

5.0 

Sand. Very Fine to Medium, Brown, Damp, 
Gravel, Cobbles, Hydrocarbon Odor @ 5.0' 

L5 

9.0-13.5 
9.4 

Sand. Very Fine to Medium, Black/Grey, 
Damp, Strong Hydrocarbon Odor, Water 9.4' 

10.0 

Nacimiento 
13.5 

15.0 

TD 

Set2"Well@13.5' 
7.5' of Screen, 9' of Riser 
Top of Sand 4.5' 
Top of Bentonite 2.0' 

2M 

SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER 
C:\unzipped\Observation Wel! Logs'\fOW11+15.xis]Sheet1 

LOGGED BY: KMM 



I n s t a I l a t i o n - D iag ram 
M o n i t o r i n g Wel l No. OW 14+10 

SOW23-7S74 E I e v a t i on 
Re fe rence 

Aluminum l o c k a b l e Cover 

C o n c r e t e : 0 . 0 . f t . 

A 

G r o u t : P_ 0_ f + . 

B e n - t a n i t e P l u g : _ 2 J_ 8 f t 

Sand P a c k : 

6 - 2 f t . 

V 

X 

S c r e e n : 

5 . 0 . f t , 

JL 

\ 
S t e e l Cas ing 

A A A A A 

Top of Bentonite 

UO** 

Top of Sond Pack 

± 

3 . 8 ' 
Top of Screen V 

A 

U 

510 ' 

Top o f N a c i m i e n t o 

9 . 0 ' F t . 

Bottom of Screen 10.0' ^ / 

Piezometer Tip ^ Q' 0 

Bottom of Boring 10. 0' 

8 5/ " 
Boring Diameter: _ 

Sorrt Type: 10 -20 S i I i c a NA 

, V C h i p s 
Benloni t e : 

NA Cement/Grout:. 

Voter : „ P _ Q l q b J . e 

Bo 11ords. Type/S i ze:_ 

Screen Type/Size: 2j ' . .PVC..S_Ch.__ 4 ? J „ P _ . Oj_0j'_ J i ? t j e d 

R i ser Type/S ize: 2 . 1 . P V C . . S C h _ _ j l . 0 . 

Locking Expandable Cosing P l u g ? . — ™ ? Si te Northing: X ? A . 

Bottom Cap Used?. Yes 

Other: -

Pro jec* Q 5 - Q M . Pro:ect Nam-. B_[oorjvfjeJ_d_'_Ref j nery___ 

Site Easting: I3~L 

El evat i on: 



Sheet: 8 OF 15 
Bore Point: See Plan 

Water Elevation: 
Boring No.: OW 14+10 

Precision Engineering, inc. 
P.O. Box 422 

Las Cruces, NM 88004 
505-523-7674 

Log of Test Borings 

Site: Bloomfield 
Giant Refining 

Elevation: EXISTING 
Date: 5/6/2005 

LAB # DEPTH 
BLOW 

COUNT PLOT SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE. CONDITION, COLOR.ETC.) PI CLASS. 
0.0-8.5 OoO*Oc 

OoO*Oc 
OoO*Oc 
OoO*Oc 
OoO*Oc 
OoO*Oc 
OoO'Oc 
OoO'Qc 
OoO'Oc 
OoO*Oc 
OoO*Oc 
OoO*Oo 
OoO*Oo 
OoO'Oc 
OoO*Oc 
OoO'Oc 
OoO'Oc 

2.5 

5,0 

7.5 

Gravei. cobbles, to boulder size, sand fine 
to coarse, damp dense 

8.5 Sand, fine to coarse, some gravel, grey, moist 

9.0 
10.0 

Nacimiento Formation 
TD 

15.0 

Set 2" Well© 10.0 
5" of Screen, 8' of Riser 
Top of Sand 3.8' 
Top of Bentonite 1.5' 

20.0 

SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER 
C:\un2ipped\Observatj0n Well Logs\[OW14+10_rev.xIs]Sheet1 

LOGGED BY: WHK | 



I n s t a I l a t i o n D iagram 
M o n i t o r i n g Wel I No. OW 16+60 

505-523-7674 E I e v a t i on 
Re fe rence 

Concrete: .PjJrL: f t . 

Grout: PJP f t . 

Bentonite Plug: _3_\_8 f t . 

Sand PacK: 

l l 9 . f t . 

-Sr 
_y_ 

v 

Screen: 

5.0 . f t . 

V 

Aluminum Lockable Cover 

Steel Casing 

A A 

Top o f Bentonite 

2 . 0 ' 

Top of Sand Pack 

_i 

/V A 

5 . 8 ' 
Top of Screen 

A 

7 .5 ' 

Top of Nacimiento 

12 .0 ' 
F t . 

Bottom of Screen 12.5' \f 

Piezometer Tip 12.5 ' 
Bottom of Boring 1 2 - 5 ' 

8 5/ " 
Borino Diameter: 

Sond Type: 1 Q - 2 0 . S i J . i C a 

V . Chips 
Bentoni te: T. 

NA 

Bol lards. Type/Size: .^A 

.. 2 " PVC Sch. 40. 0 .010" S l o t t e d Screen Type/Size: 

Cement/Grout:. 
R!ser Type/S;ze: 2 _ „ P V C _ _ S C h 4 0_ 

water ^ . P - Q l Q b L e , Locking Expandable Casing Plug? Site Northing: X?.rL 

Bottom Cop Used?. Yes Site East ing: : TBS 
Ctner: . 

? r o , & c + s:05-0il project ^:^.3l90^is\d_Rsf\nery_, t Iever .on: - res 



Sheet: 9 OF 15 
Bore Point: See Plan 

Water Elevation: 9.5' 
Boring No.: OW16+60 

Precision Engineering, inc. 
P.O. Box 422 

Las Cruces, NM 88004 
505-523-7674 

Log of Test Borings 

Site: Bloomfield 
Giant Refining 

Elevation: EXISTING 
Date: 4/7/2005 

LAB 
BLOW 

DEPTH I COUNT PLOT SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION, COLOR.ETC.) %M LL PI CLASS. 
0.0-5.0 

***yy*** 

**+yy»—* 

Sand. Very Fine to Fine, Clayey, Brown, 
Moist, Gravel, Cobbles 

2_5 

5.0 
5.0-10.0 Sand. Fine to Coarse, Black, Moist, Gravel, 

Some Cobbles, Hydrocarbon Odor @ 5.0* 

9.5 
10.0-12.01 

7.5 

10.0 Water Level 9.5' 
Same as Above. No Gravel or Cobbles, Black 
Strong Hydrocarbon Odor 

12.0 Nacimiento 
12.5 

15.0 

TD 

Set2"'Wetl@12.5' 
5' of Screen, 10' of Riser 
Top of Sand 5.8' 
Top of Bentonite 3.5' 

20.0 

SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER LOGGED BY: KMM 
C:\unzipped\Observaticn Weli Logs\{OW1S+50.xis]Sheet1 



I n s t a I l a t i o n D i a g r a m 
M o n i t o r i n g Wel l No. OW 19+50 

56-523-7674 E I e v a t i on 
Re fe rence 

A 

C o n c r e t e : 9 - 9 f t . 

G r o u t : _?_•_? f t . 

B e n t o n i t e P l u g : _ 1_'_9 f t 

" A 

A 

>and Pack: 

7. 1 . f t . 

A 

Screen: 

___5-P____ f+, 

V 

\ - l 

Aluminum Lockab le Cover 

Stee l Cas ing 

A A A A A 

Top of Benton i te 

T . O ' 

Top of Sand Pock 

v 

2 . 9 ' 
Top of Screen 

A 
5 . 0 " 

Top o f Nac imien to 

1 0 . 0 ' 
F t . 

Bottom of Screen 1 0 . 0 ' 

P i ezometer TI p 10.0 ' 
Bottom of Bor ing 1 0 . 0 ' 

8 $s " 
Boring Diameter: _ 

Send T y p e : l Q - 2 P „ S i i l c a 

ite:JV:_CjhJpS_ 
Bentoni 

B o l l a r d s . Type/Size: tyA 

2 " PVC Sch. 40. 0 .010" S l o t t e d Screen Type/Size: . 

NA Cement/Grout:. 

.. P o t a b l e wate r : . 

R iser Type /S ize :_ t l _PVQ.JC jh_ .__4 .0_ 

Locking Expandable Casing Plug? !___ S i te Nortning TBS 

Bottom Cap Usea?. Yes Site Ecsting:. TBS 
Otner: 

' r e j e c t * : _ _ _ ~ Q _ L _ - Pro jec t Ncrce: . J _ P_ L PJ? OTL J J? J P- - J? ___ j JJ __. >1 *** R ^ 
t i evet i on: A „ _ 



Sheet: 10 OF 15 
Bore Point: See Plan 

Water Elevation: Not Encountered 
Boring No.: OW19+50 

Precision Engineering, inc. 
P.O. Box 422 

Las Cruces, NM 88004 
505-523-7674 

Log of Test Borings 

rile rr. 

Site: Bloomfield 
Giant Refining 

Elevation: EXISTING 
Date: 5/7/2005 

LAB # DEPTH 
BLOW 

COUNT PLOT SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE. CONDITION. COLOR.ETC.) %M LL PI CLASS. 
0.0-8.0 o*"OT 

******** Q4 ' 0 ' 

"o* 
" o k 

' * 0 * 

*-*. 

* 0 ~ 

*o" 
* 0 " 

' o " 
' o r 
'o** 
' 0 * 

Sand. Fine to Medium, Tan, Damp, Gravel, 
Cobbles 

07 
oj 
O 
•oj 
oj 
oj 
oj 
Oj 
oj 
oj 
oj 
oj 

2.5 

5_0 

7.5 
8.0-10.0 

o—o"] 
0***o1 
0** *01 

0 * " O l 

Sand. Fine to Medium, Grey/Black, Moist, 
Hydrocarbon Odor, Small Gravel 

10.0 
10.0 Nacimiento 

15.0 

20.0 

Set 2" Well® 10.0' 
5' of Screen 
8.0' of Riser 
Top of Sand 2.9' 
Top of Bentonite 1.0' 

SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER 
C:\unzipped\Observafon Weii Logs\fOW1S+50.xls]Sheet1 

LOGGED BY: KMM 



I nsta- I ' l a t i on D I agram 
M o n i t o r i n g WelI No. OW 22+00 

50-523-7674 

EIeva t i on 
Reference Steel Vault - Flush Mount 

Concrete: 0.0 . f t . 

Grout: P_*P f t . 

T 

V 

Bentonite Plug:____3J_° f t 

>and Pock: 

6.5 

i : 

A 

. f t . 

Screen: 

5.0 f + ; 

-Concrete 
" Sand 

AAA TfJ 

Top of Bentonite 

3.5 

Top of Sond Pock 

j k 

6 . 5 ' 
Top o f Screen 

9". 0 ' 

Top o f Nacimiento 

_I_°___Ft. 

Bottom of Screen 14.0' 

A 

Piezometer Tip ^ 4 . 0 

Bottom of Bor in. 14.0 V 

8 " 
Boring Diomster: ________ 

Sand Type: 

Benton i te : 

10-20 S i I i ca 

V Chips 

. NA 

Bo I Iards. Type/S i ze: NA 

Cement/Grout:. 

Screen Type /S i Z e :_2_ l_PVC. .Sc2 . . __4p_ L 0 . £ P ^ 

R i ser Type/S i ze : 2_ lJPVC_ScJh. .__ 4.0 

Otner: 

Locking Expandable Cosing P !_»?___ !?? S i te Nor tn ing : X § J _ . 

Bottom Cap Used?_ 'es S i te East ino: •ss 

P r o j e c t # i_Q_~9-___ Pro jec t Nome: ___S_[OOjTif j 6 j d_ R e f i n e f V EievotK 



Sheet: 11 OF 15 
Bore Point: See Plan 

Water Elevation: Not Encountered 
Boring No.: OW22+00 

Precision Engineering, inc. 
P.O. Box 422 

Las Cruces, NM 88004 
505-523-7674 

Log of Test Borings 

' File #: 05-038 
Site: Bloomfield 
Giant Refining 

Elevation: EXISTING 
Date: 5/6/2005 

LAB # DEPTH 
0.0-11.0 

BLOW 
COUNT PLOT 

" 0 " 

*o* 
* 0 * 

o 
o" 

* 0 * 

•o* 
*o* 
* 0 * 

* 0 * 
k 0 * 

>0* 

•o" 
'o« 
-o" 
'o** 
o*< 
o" 
o" 
0 " 

0 " 

o* 

*0' 
*o 
*0 
*o 
"01 
*o 
•ot 
•cr 
•O' 

'o 
'0 
'0 ' 

'0 

'0 

'0' 

SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE. CONDITION. C0LOR.ETC.) 
Gravel, cobbles, to boulder size, brown to 
grey rock, slightly sandy, very dense 

%M 

5.0 

7_5 

10.0 

PI CLASS. 

11.0-14.0 
**-**_' 
**-**_' 
**_*V 

Sand. Fine to Medium, some clay, some 
gravel, damp dense 

14.0 
15.0 

TD 

Set2"Weli@14.0' 
5' of Screen 
9.5' of Riser 
Top of Sand 6.5' 
Top of Bentonite 3.5' 

20.0 

SIZE & TYPE OF SORING: 4 1/4" ID HOLLOW STEMMED AUGER LOGGED BY: KMM 
C:\un_jpped\Observation Weil Logs\fOW22+00.xis]Sheet1 



I n s t a I I a t i on D f agram 
M o n i t o r i n g Wel l No. OW 23+10 

S05-523-7674 E I e v a t i on 
Re fe rence 

A 

Concrete: J?_'i?_ f t . 

Grout:___j5jP____ft. 

Bentonite Plug: 1_'_5 f t . 

A 

and Pack: 

6. 0 . f t . 

V 

Screen: 

-___?_._? f t . 

V 

Aluminum Lockable Cover 

Steel Casing 

A A 

Top of Bentoni te 

6 7 5 ^ 

Top - of Sond Pack 

A A 

8.0' 
Top of Screen 

A 

5.0' 

Top o f Nac imiento 

_ _ _ ^ _ _ _ _ F t . 

Bottom of Screen 1 5 . 0 JL 
Piezometer Tip 15.0' ^ 

Bottom of Boring 15.0' 

A 

V 

8 5/ " 
Bor ing DIameter:____ 

Sond Type 

Benton i te : 

:19~_P„__iJ_ica 

. V Chips 

Bo i l o rds . Type/Size:. NA 

Screen Type/Size 2" PVC Sch. 40. 0 .010" S l o t t e d 

NA Cement/Grout:. 

.. Po tab le Water: 

RI ser T y p e / S i z e : _ l l . e y _ C „ S c h . _ . 4 0 . 

Yes Locking Expanddble Casing Plug? !__? S i te Nor tn ing: , ;n c : ... TBS 

Bottom Cop Used? Yes 
Otner: 

r r o j ect s*: 05-038 :t Nome: ...^A°J2WjJ^}^J^§jJr-[§rji. 

Si te East ing: J___L. 

E ievctioni.-J.i_i_ 



I Sheet: 12 OF 15 
Bore Point: See Plan 

jWatar Elevation: Not Encountered 
Boring No.: OW23+10 

Precision Engineerino. inc. 
P.O. Box 422 

Las Cruces, NM 88004 
505-523-7674 

Log of Test Borings 

rue tf. 

Site: Bloomfield 
Giant Refining 

Elevation: EXISTING 
Date: 5/6/2005 

;LAB# DEPTH 
BLOW 

COUNT PLQ SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE. CONDITION. COLOR.ETC.) LL PI CLASS. 
0.0-13.5 

13.5 

o" 

0 
o 
0' 

d' 
o1 

o 
'0' 

O 
o ; 

0' 
o***0 

•**o***0 
0***O 
o***0 
0***O' 

•*»o***0 
o***0' 

2.5 

'( 
'O' 
0' 

o 

*o 
*0' 
•O' 
*0 

5.0 

IA 

10.0 

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 

Set2nWelI@15.0' 
5' of Screen 
10.5' of Riser 
Top of Sand 8.0' 
Top of Bentonite 1.0' 

20.0 

SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER LOGGED BY: KMM 
;:\unzipped\Observation Well Logs\fOW23+10_revjds]Sheet1 



I n s t a I I a t i on D i agram 
M o n i t o r i n g W e l l No. OW 23+90 

5G.-523-T674 E I e v a t i on 
R e f e r e n c e 

Aluminum Lockable Cover 

Borino Diameter; . 8 V 

Sand Type 1 0 - 2 0 S i I i c a NA 

Bentoni te . V Chips 

Bo l la rds . Type/Size:_. 

2 " PVC Sch . 4 0 . 0 . 0 1 0 " S l o t t e d Screen Type/Size: 

NA Cement/Grout:. 

Water:. PP.i£Qj_§_ 

R i ser Type/S ize: 2 l.P_VQ__SCh...4Q_ 

LocKino Expandable Casing Plug? _„ Site Nortning: 

Bottom Cap Used?. Yes ting:___XBS. 
Otner: -

Project *:!_.."__'A§_ Project Nc :__.__[ P-9.iL JJ? J J_ . L J J0 ®ry_. 

Site Easting 

E ! evat * on; 



Sheet: 13 OF 15 
B ere Point: See Plan 

Water Elevation: Not Encountered 
Bering No.: OW23+90 

Precision Engineering, mc-. 
P.O. Box 422 

Las Cruces, NM 88004 
505-523-7674 

Log of Test Borings 

Site: Bloomfield 
Giant Refining 

Elevation: EXISTING 
Date: 5/6/2005 

LAB # DEPTH 
BLOW 

COUNT PLO SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION. COLOR.ETC.) LL PI CLASS. 
0.0-12.0 

12.0 

O i 

•*•/%***( 

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

ZA 

*0* 

"Q* 
* 0 * 

* 0 * 

*o* 
" O " 

"o** 
" 0 * 

' 0 * * 

' 0 * * 

' 0 * * 

' 0 * * 

0** 

*o 
*0' 
*0 
*0 
*0 
-O' 
*0 
"O 
•O' 

'O' 

•o 
'O 
O' 

5.0 

IA 

10.0 

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

13.5 Macimiento Formation 
TD 

15.0 

20.0 

Set 2" Well© 15.0' 
5' of Screen 
7.0' of Riser 
Top of Sand 7.0' 
Top of Bentonite 5.0' 

SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER LOGGED BY: KMM 
C:\unzipped\Observation Well Logs\fOW23+90_rev.xls3Sheet1 



I n s t a I l a t i o n D i agram 
M o n i t o r i n g Wel I No. OW 25+70 

505-.23-7674 EIeva t i on 
Reference 

Concrete :___P_'i? f t . 

Grout: P_P f t . 

Bentonite Plug: _2J_8 f t . 

.und PacK: 

6.2 . f t . 

JL 

Screen: 

____?• °.___ft. 

Aluminum Lockable Cover 

Steel Casing 

• u 

A A A 

Top o-f Bentonite 

S T O 7 -

Top of Sond Pock 

5 . 8 ' 
Top o f Screen 

J_ 

± 6 . 0 ' 

Top o f Nac imiento 

1 0 . 0 ' 

Bottom of Screen 

___Ft. 

11.0' JL 
Piezometer Tip 11.0' 
Bottom of Boring ing 1 1 - 0 ' 

Bor ing Diameter: 8 5. '8 

Sand Type 

een ton i te : 

10-20 Si I i c a 

V Chips 

NA B o l l a r d s . Type/S ize : . . 

2 " PVC Sch. 40. 0 .010" S l o t t e d Screen Type/Size: . 

NA 
Cement/Grout: ll--

Riser Type/Size:VQ..SCh_.___4_0. 

Qtner: 

Locking Exponddple Casing Plug? Site Northing: _§_L. 

Bottom Cap Used?. Yes Site Easting: T8S 

-roject •• .0.5-038. p r 0 j e c t N c r 7 i e : „_^Lpon] f j_ej d__Ref j nery. T p C 
t i evat ion: 



Sheet: 14 OF 15 
Bore Point: See Plan 

Water Elevation: 8.4' 
Boring No.: OW25+70 

Precision Engineering. Inc. 
P.O. Box 422 

Las Cruces, NM 88004 
505-523-7674 

Log of Test Borings 

f- ne JF: uo-uoo 
Site: Bloomfield 
Giant Refining 

Elevation: EXISTING 
Date: 4/6/2005 

LAB # DEPTH 
0.0-10.5 

BLOW 
COUNT PLO 

******** 
SCALE 

MATERIAL CHARACTERISTICS 
(MOISTURE, CONDITION, COLOR,ETC.) %M PI CLASS. 

2.5 

5.0 

7.5 

Sand. Very Fine to Medium, Brown, Damp 
Gravel, Cobbles 

8.4 Water Level 8.4" 

******** 10.0 

10.0 Nacimiento Formation 

11.0 

15.0 

TD 

Set 2" Well© 11.0' 
5' of Screen 
9.0' of Riser 
Top of Sand 5.8' 
Top of Bentonite 3.0' 

20.0 

SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER 
C:\unzipped\ObseFvation Well Logs\[OW25+70_rev.xls]Sheet1 

LOGGED BY: KMM 



RPS 
WELL CONSTRUCTION 

Cl ien t : Western Refining Southwest, Inc. 

S i te : SWMU Group #2, Bloomfield Refinery 

J o b No . : 354 - Bloomfield, NM 

Geo log i s t : Tracy Payne 

Dr i l ler : Enviro-Drill, Inc. 

Dr i l l ing R ig : CME 75 

Dr i l l ing M e t h o d : Hollow-Stem Auger/ODEX 

S a m p l i n g M e t h o d : Split Spoon 

C o m m e n t s : 0-10 Interval (9/25/08, 81 5F (0-6), 82 SF (6-10)); 10-20 Interval (10/15/08 44 eF). 

Tota l Depth: 20 bgl 

G r o u n d Water: 16.65' BTOC 10/28/08 

Elev., TOC (ft . ms l ) : 5518.794 

Elev., PAD (ft . ms l ) : 5516.157 

Elev., GL (f t . ms l ) : 5515.872 

Site Coord inates: 

N 50484.517 E 52377.344 

Wel l NO.: MW-50 (SWMU2-5) 

Start Date: 9/25 & 10/15/2008 

Finish Date: 9/25 & 10/15/2008 

CL 

3 

Sampling 

Q. 

» 
a. 
E 

c 

2 

CB > 

_*o. 
OS 

o 
8 
tn 
3 

o > 

cc 

Sample Description Completion Results 

- 1 -

1-= 

3 -

5-E 

TrrrO-
^0.5' 

—1.5-

1030 G/2V/ 
8E/2J 

1045G/2V/ 
2E/2J 

11-E 

13-E 

15-E 

17-E 

1015 G./2V/ 
2E/3J 

1 9 -
FB101 

EB1019, 

08 
1115 

]08 
1130 

Ground Surface 

0.4 

0.3 

0.4 

0.3 

0.5 

0.8 

0.8 

<?.B-'° 

90 
Silty Clay/Clayey Silt (CL/ML) 
Low plasticity, firm, damp, brown 

20 
Clayey Silt (ML) 
Similar to above 

60 
Gravelly Sand (SW) 
Fine to medium grain, loose, dry. brownish 
gray, gravel present throughout 

80 
Gravelly Sand (SW) 
Similar to above 

80 
Gravelly Sand (SW) 
Similar to above 

60 
Gravelly Sand (SW) 
Fine to medium grain, loose, dry, brownish 
gray, gravel present throughout 

80 
Gravelly Sand (SW) 
Similar to above, damp to moist 

50 

90 

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

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

60 
Sand/Sandstone (SP/SS) 
Fine grain, compact, damp, light brown to 
tan Nacimiento Formation 

Total Depth = 20' BGL 

RPS 
3833 S. Staples, Suite N-229 
Corpus Christ!, Texas 78411 

Sheet: 1 of 1 361/855-7335 
361/855-7410 fax 



RPS 
WELL CONSTRUCTION 

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 {9/25/08,85SF); 10-20 Interval (10/1/08 80eF). 

Total Depth: 20 bgl 
Ground Water: 14.58' BTOC 10/28/08 
Elev., TOC (ft. msl): 5515.583 
Elev., PAD (ft. msl): 5513.098 
Elev., GL (ft. msl): 5512.877 
Site Coordinates: 
N 50401.208 E 52102.539 

Well No.: MW-51 (SWMU2-9) 

Start Date: 9/25 & 10/1/2008 

Finish Date: 9/25 & 10/1/2008 

Q. 

S 

Sampling 

a. 
<0 
o 
£ a. 
E 
$ 

*3 
I I 
tn y-

o a a > 

Si 

a 
U 

n 
tn 

fr 
o 

Sample Description Completion Results 

0 - ••r-r 0-
^ . 5 ' 

T T H . 5 -

— 2' 

1530G/2W 
2E/2J 

1545G/2W 
2E/2J 

1 0 -

12-

1 4 -

1 6 -

^13 .5 
— 1 4 ' 1115 

G/2V/ 
2E/3J 

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

Ground Surface 

0.1 

0.2 

0.2 

0.3 

0.3 

0.3 

0.3 

60 
Clayey Silt (ML) 
Very fine grain, compact, dry, brown 

No Recovery 

60 

' 8 ' i -

Gravelly Sand (SW) 
Very fine to medium grain, loose, dry, 
brown, gravel present 

60 
Gravelly Sand (SW) 
Similar to above 

»— 

0° > 0 

mm 

80 

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

30 

Gravelly Sand (SW) 
Medium grained, loose, dry to damp, 
brown, gravel throughout 

30 

Gravelly Sand (SW) 
Similar to above, saturated at 14' bgl 

80 

-Co* 

Sand (SP) 
Medium to coarse grain, loose, grayish 
brown, saturated, trace gravel and trace 

\_cfay nodules, clayey sand at base 

20 

Sheet: 1 of 2 361/855-7335 
361/855-7410 fax 



RPS 
WELL CONSTRUCTION 

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 (9/25/08,85°F); 10-20 Interval (10/1/08 80aF). 

Total Depth: 20 bgl 

Ground Water: u.58' BTOC 10/28/08 
Elev., TOC (ft. msl): 5515.583 
Elev., PAD (ft. msl): 5513.098 

Elev., GL (ft. msl): 5512.877 

Site Coordinates: 

N 50401.208 E 52102.539 

Well No.: MW-51 (SWMU2-9) 

Start Date: 9/25 & 10/1/2008 

Finish Date: 9/25 & 10/1/2008 

a. 

Sampling 

S 

£ 
tn 

o 

? 
c 

1 
• 3 
E a 
~~ >. 

ft 

O 
a. 

o 

« E 

O S 

u 

tn 
3 

§ 
CD 

Sample Description Completion Results 

19-

21 ~ 

23 i 

25-

27-

29-

31-

33-E 

35-E 

37-

90 

Gravelly Sand (SW) 
Medium to coarse grain, compact, 
brownish gray, saturated, clayey from 16-

^6.5' bgl 
Sand/Weathered Sandstone (SP/SS) 
Fine grained, compact to dense, damp, 

.greenish gray to light brown Nacimiento 
\Formation 

Total Depth = 20' BGL 

tn 

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

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



RPS 
WELL CONSTRUCTION 

Tota l Depth : 41'bgl 

G r o u n d Water: 36.03' BTOC 10/28/08 

Elev., TOC (ft. ms l ) : 5538.626 

Elev., PAD (f t . ms l ) : 5536.148 

Elev., G L (ft. ms l ) : 5535.908 

Site Coord inates: 

N 49828.227 E 52839.886 

Wel l No. : MW-52 (SWMU8-6A) 

Start Date: 10/13/2008 
Finish Date: 10/14/2008 

Cl ient : Western Refining Southwest, Inc. 

S i te : SWMU Group #2, Bloomfield Refinery 

J o b No. : 354 - Bloomfield, NM 

Geo log is t : Tracy Payne 

Dri l ler: Enviro-Drill, Inc. 

Dr i l l ing R ig : CME 75 

Dr i l l ing M e t h o d : Hollow-Stem Auger/ODEX 

Sampl ing M e t h o d : Split Spoon 

C o m m e n t s : 0-10 Interval (10/13/08,40QF); 10-41 Interval (10/14/08, 40aF-42'F). SWMU8-6A is 42'W 10SS of SWMU8-6. 

a a 
• 

Sampling 

f « 
Q 

Q. 
E 
ft 

o 

c 
8 
c 

*<s 
I I 
ft£ 

c 
o 
ea 
3 

St tf> 

o 
a. 

o 

O & 

to 
CO 
a 
O s en 
Z3 

s 
o 
a> 
cc 

Sample Description Completion Results 

- 2 -

0 -

2-E 

10-E 

12-

14-

16-

18-E 

20-E 

0.3 

0.4 

0.5 

0.4 

0.5 

80 

100 

100 

100 

Ground Surface 
Silt (ML) 
Fine grain, loose, dry, brown 

Silt (ML) 
Fine grain, loose, dry to damp, brown 

Silt (ML) 
Similar to above 

Silt (ML) 
Similar to above 

Silt (ML) 
Similar to above 

m 
100 

Silt (ML) 
v Similar to above 

Clayey Silt/Silty Clay (ML/CL) 
\ L o w plasticity, soft, damp, brown 

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

Sheet: 1 of 2 361/855-7335 
361/855-7410 fax 



RPS 
WELL CONSTRUCTION 

Total Depth: 41'bgl 

Ground Water: 36.03' BTOC 10/28/08 

Bev., TOC (ft. msl): 5538.626 

Elev., PAD (ft. msl): 5536.148 

Elev., GL (ft. msl): 5535.908 

Site Coordinates: 
N 49828.227 E 52839.886 

Well No.: MW-52 (SWMU8-6A) 

Start Date: 10/13/2008 
Finish Date: 10/14/2008 

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 (10/13/08,40SF); 10-41 Interval (10/14/08, 40°F-42<1F). SWMU8-6A is 42'W 10°S of SWMU8-6. 

to 
Q 

Sampling 

a. 
o 
a 

a. 
E 
a 
CO 

o 

« c 
<5 *— c 

• 3 
E a. ra >. tot es 

CO 

o 

I 
o 

OB 

a 
U 

8 
to 

5 
u 
cc 

Sample Description Completion Results 

22-E 

24-E 

26-E 

28-

30-E 

32-

34-

36-E 

3 8 -

40 -= 

4 2 -

133'-
34- 0915 G/2V/ 

2E/3J 

0.4 

0.5 

0.4 

0.5 

0.4 

0.5 

0.5 

Clayey Silt/Sllty Clay (ML) 
.Similar to above 
Clayey Silt/Silt (ML) 
Similar to above, except decrease in clay 

\ content 

y 

23' 

0. rt 

•r. 

<>V<> 

j ? ; \ > o? 

60 

, Clayey Silt/Silt (ML) 
\Similar to above 

70 

Gravelly Sand (SW) 
, Rne grain, loose, damp, brown, gravel 
\throughout 

y 
j 

Gravelly Sand (SW) 
Similar to above 

70 Gravelly Sand (SW) 
Similar to above 

70 
Gravelly Sand (SW) 
Similar to above 

60 
Gravelly Sand (SW) 
Similar to above, moist to saturated at 
base 

60 
Gravelly Sand (SW) 
Fine to medium grain, loose to compact, 
saturated, brown 

60 
Gravelly Sand (SW) 
Similar to above, trace sandstone at base, 
very light reddish brown to tan 
Sand/Sandstone (SP/SS) 
Fine grain, compact, moist to saturated at 
base, yellowish brown Nacimiento 
Formation 

38' 
38.5' 

39' 

. Sand/Sandstone (SP/SS) 
\Similar to above 

Total Depth = 41' BGL 

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

Sheet; 2 of 2 361/855-7335 
361/855-7410 fax 



RPS 
WELL CONSTRUCTION 

Cl ien t : Western Refining Southwest, Inc. 

S i te : SWMU Group #2, Bloomfield Refinery-

J o b N o . : 354 - Bloomfield, NM 

G e o l o g i s t : Tracy Payne 

Dr i l ler : Enviro-Drill, Inc. 

Dr i l l ing R i g : CME 75 

Dr i l l ing M e t h o d : Hollow-Stem Auger/ODEX 

S a m p l i n g Me thod : Split Spoon 

C o m m e n t s : 0-10 Interval (9/23/08, 80 5F); 10-41.5 Interval (9/24/08, (10-28) 60SF, (28-30) 66 BF, (30-39) 70 5F). 

To ta l Depth: 41.5' bgl 

G r o u n d Water: 38.67' BTOC 10/28/08 

Elev., TOC (ft. msl ) : 5541.322 

Elev., PAD (ft . msl ) : 5538.7 

Elev., G L (ft. msl) : 5538.46 

Site Coordinates: 

N 49628.129 E 52879.301 

Well No. : MW-53 (SWMU8-12) 

Start Date: 9/23/2008 

Finish Date: 9/24/2008 

a 
CD 
Q 

Sampling 

eu 

•a 
E 
es 
CO 

o 

cu 
c 

1 
t l 
ft£ 

ft 

o 
Q . 
Sl 
> 
o 

I ? 
P a 
O S 

co 
o 
CO 
3 

fr 
eu > 

eu 
cc 

Sample Description Completion Results 

2-E 

4-E 

6 -

8-5 

1 0 -

12-= 

1 4 -

16-E 

18-= 

20-E 

r - 0 -

r-1.5-
"^2* 

1630 

1645 

G/2V/ 
2E/2J 

G/2V/ 
2E/2J 

0.5 

0.5 

0.5 

0.4 

0.5 

0.1 

0.0 

0.0 

0.1 

0.0 

0.1 

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

Ground Surface 

70 
Silt (ML) 
Very fine grain, compact, dry, brown 

70 
Silt (ML) 
Similar to above 

70 
Silt (ML) 
Similar to above 

90 
Silt (ML) 
Similar to above, damp, trace quartz sand 

90 
Silt (ML) 
Similar to above 

a. 
o 

o 
T J 

5 
© 

to 

90 

90 

Sandy Silt (ML) 
Very fine grain, compact, dry, brown, with 
fine grain sand 

Sandy Silt (ML) 
Similar to above 

s 
s 
o 

90 
Sandy Silt (ML) 
Similar to above 

90 

90 

Clayey Silt (ML) 
Very fine grain, compact, dry, brown, 
calcareous 

Clayey Silt (ML) 
Similar to above 

100 
Sandy Silt (ML) 
Very fine grain, compact to loose, dry, 
brown, with fine grain sand 

20' 

-22'-

cu 
cl

eg 
c 
cu 

CO 
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RPS 
WELL CONSTRUCTION 

Total Depth: 41.5' bgl 
Ground Water: 38.67' BTOC 10/28/08 

Elev., TOC (ft. msl): 5541.322 

Elev., PAD (ft. msl): 5538.7 

Elev., GL (ft. msl): 5538.46 

Site Coordinates: 
N 49628.129 E 52879.301 

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 (9/23/08, 80SF); 10-41.5 Interval (9/24/08, (10-28) 60CF, (28-30) 66°F, (30-39) 709F). 

Well No.: MW-53 (SWMU8-12) 

Start Date: 9/23/2008 

Finish Date: 9/24/2008 

a 
cu 
a 

Sampling 

f 
£ 
Q. 

E 
<D 
CO 

o 

I 
CB 
C 

JScS 

n 
ft* 

o 
a. 
ta 
> 
u 
c 
» E S? °-
O S 

3 
3 
V) 
o 

s 
8 
cc 

Sample Description Completion Results 

23-

25-

27-E 

29-E 

3 1 -

3 3 -

35-. 

37-E 

39-

41-

43-

45 •€ 

H37-
I38.5' 

1430 G/2V/ 
2E/2J 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

100 
Sandy Silt (ML) 
Similar to above 

100 
Sandy Silt (ML) 
Similar to above, damp, calcareous 

22' 

25' «» • 
If 70 

Silty Sand/Gravelly Sand (SM/SW) 
Fine grain, loose, dry, light brown to 
brown, gravelly at base 

60 
Gravelly Sand (SW) 
Similar to above 

50 
Gravelly Sand/Sandy Gravel (SW) 
Similar to above, cobble size 

60 
Gravelly Sand/Sandy Gravel (SW) 
Similar to above 

J P ' V O P 

6 * . ' 6 

10 
Gravelly Sand/Sandy Gravel (SW) 
Similar to above 

* \ * * 20 

^4 

Gravelly Sand (SW) 
Similar to above 

90 

90 

90 

Clayey Sand (SC) 
Fine to medium grain, compact, moist to 

\very moist, yellowish brown 
Sand/Sandstone (SP/SS) 
Fine grain, very dense, dry, light brown to 

\reddish brown Nacimiento Formation 
Clayey Sand (SC) 

i Fine grained, very dense, damp, greenish 
\gray 

Total Depth = 41.5' BGL 

40' 
40.5' 

41" 

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

Client: Western Refining Southwest, Inc. 

Si te: SWMU Group #2, Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geologis t : Tracy Payne 

Dril ler: Enviro-Drill, Inc. 

Dri l l ing R i g : CME 75 

Dri l l ing M e t h o d : Hollow-Stem Auger/ODEX 

Sampl ing M e t h o d : Split Spoon 

Commen ts : 0-10 Interval (9/26/08, 62"F); 10-38 Interval (10/15/08, (10-22) 65QF, (22-38) 62°F). 

Tota l D e p t h : 38' bgl 

G r o u n d Water: 32.49' BTOC 10/28/08 

Elev., TOC (ft. msl ) : 5530.077 

Elev., PAD (f t . msl ) : 5527.564 

Elev., G L ( f t . ms l ) : 5527.346 

Si te Coord ina tes : 

N 49528.406 E 50218.954 

Wel l No. : MW-54 (SWMU18-2) 

Start Date: 9/26 & 10/15/2008 

Finish Date: 9/26 & 10/17/2008 

a 

2 

Sampling 

a 
4) 
O 
0} 
a. 
E 
CB 
CO 

o 

1 
c 

f 
*c5 
1 «*• 

o 
a. 
cs 
> 
o 

"I 
O S 

« 
CO 
CB 
O 

•8 
3 

(V 
cc 

Sample Description Completion Results 

-2-

0-E — 0-

—1.5-
— 2' 

0830 

0845 

G/2V/ 
2E/2J 

G/2V/ 
2E/2J 

6-E 

8-E 

1 0 -

12-E 

14-

16-

18-

20 —j 

: :18-
.20 ' 1630 G/2V/ 

2E/3J 

0.4 

0.4 

0.3 

0.4 

0.5 

0.3 

0.3 

0.3 

0.3 

15.5 

60 

60 

70 

80 

80 

90 

90 

90 

80 

80 

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

Ground Surface 
Clayey Silt/Gravel (ML) 
Very fine grain, compact, dry, brown, slight 
black staining at 0-0.5' bgl, faint odor 

Silt (ML) 
Very fine grain, compact, damp, brown 

Silt (ML) 
Similar to above 

Silt (ML) 
Similar to above, except trace of very fine 
grain sand 

Sandy Slit (ML) 
Very fine grain, compact, damp, brown 

Sandy Silt/Silty Sand (ML/SM) 
Similar to above, damp 

Silty Sand (SM) 
Very fine grain, loose, damp, brown 

Silty Sand (SM) 
Similar to above 

Silty Sand (SM) 
Similar to above 

Silty Sand (SM) 
Similar to above, damp, black 
discoloration, odor 

15' 7 

17'9' 
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RPS 
WELL CONSTRUCTION 

Cl ient : Western Refining Southwest, Inc. 

Si te: SWMU Group #2, Bloomfield Refinery 

Job No. : 354 - Bloomfield, NM 

Geo log is t : Tracy Payne 

Dri l ler: Enviro-Drill, Inc. 

Dr i l l ing R ig : CME 75 

Dri l l ing M e t h o d : Hollow-Stem Auger/ODEX 

Sampl ing M e t h o d : Split Spoon 

C o m m e n t s : 0-10 Interval (9/26/08,62»F); 10-38 Interval (10/15/08, (10-22) 65SF, (22-38) 62SF). 

T o t a l Depth : 38' bgl 

G r o u n d Water : 32.49' BTOC 10/28/08 

Elev. , TOC (f t . msl) : 5530.077 

Elev. , PAD (t t . msl ) : 5527.564 

Elev. , G L (ft. ms l ) : 5527.346 

Si te Coord ina tes : 

N 49528.406 E 50218.954 

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

Start Date : 9/26 8.10/15/2008 

Fin ish Date: 9/26 & 10/17/2008 

3 

Sampling 

tx 
O 
V 

I 
S O 

11 
tn 

c 
o 

2 
3 

tn 

o 
a 
cs 
> 
o 

O S 

cn 
CO 
O 
tn 
o 

fr 
CO 
> 

8 
s> 
cc 

Sample Description Completion Results 

22—j 

24 -E 

26-

28-

30-

32-

34-

36 -E 

38-

40-

42-

i:28-
J29' 1645 

G/2V/ 
2E/3J 

8.5 

12.9 

16.1 

58.5 

400 

60 

20 

Gravelly Sand (SW) 
Fine to medium grain, loose, damp, gray, 

Jaint odor, gravel present throughout 
Gravelly Sand (SW) 

\S imi lar to above 

22' 

40 

Gravelly Sand (SW) 
Similar to above 

Gravelly Sand (SW) 
\S imi lar to above 

• - «a. '- - 40 Gravelly Sand (SW) 
Similar to above 

50 
Gravelly Sand (SW) 
Similar to above, moist to very moist at 29' 
bgl, hydrocarbon odor 

• B . 

•US! 

i l l 

40 
Gravelly Sand (SW) 
Medium to coarse grain, loose, saturated, 
hydrocarbon odor, black 

50 
Gravelly Sand (SW) 
Similar to above, saturated, black, 
hydrocarbon odor 

60 

40 

Sand/Sandstone (SP/SS) 
Fine grain, compact, dense, moist to 
saturated, hydrocarbon odor, dark gray to 

\black Nacimiento Formation / 

Sand/Sandstone (SP/SS) 
Similar to above, becomes very dense, 

\ d a m p 

Total Depth = 38' BGL 

37' 
37.5' 

38' 

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

Cl ient : Western Refining Southwest, Inc. 

Si te: SWMU Group # 1 , Bloomfield Refinery 

Job No. : 354 - Bloomfield, NM 

Geo log is t : Tracy Payne 

Dri l ler: Enviro-Drill, Inc. 

Dr i l l ing R ig : CME 75 

Dri l l ing Me thod : Hollow-Stem Auger/ODEX 

Sampl ing Me thod : Split Spoon 

C o m m e n t s : N36441.964 W107s58.552 

Total D e p t h : 27.25'bgl 

Ground Water : Saturated @ 22' bgl 

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

Wel l No. : MW-55 (IM1-1) 

Start Date: 4/2/2009 

Finish Date: 4/2/2009 

f 
a 

Sampling 

xz 
Q. 

s 
£ 
CL 

E 

4> 
C 

! 

11 
ft* 

c 
o 

ft 

o a 

u 

« £ 
P> Q. 
OS 

u 
(A 
a 

$ o 
o 
(U 

rr 

Sample Description Completion Results 

- 1 -

3 -

11-

13-

15-

17-

i 8-
:io* 

G/2V/ 
1045 2E/3J 

RPS 
404 Camp Craft Road 
Austin, Texas 78746 

o.o 
49«F 

0.2 
49SF 

434 
49»F 

623 
49SF 

891 
49»F 

630 
48aF 

518 
48SF 

806 
48SF 

432 
48eF 

70 

mm §ttf§ 
50 

Wf/M 
70 

70 

v., i 
60 

'••*V-« 
:*> °5 J? 

90 

90 

50 

50 

Ground Surface 
Fill/Clay (CL) 
Low plasticity, soft, damp, brown 

Fill/Clay (CL) 
Similar to above 

Fill/Clay (CL) 
Low plasticity, soft, damp, brown and gray, 
hydrocarbon odor 

Fill/Ciay(CL) 
Similar to above, grayish brown, 
hydrocarbon odor 

Fill/Sand (SP) 
Fine grain, loose, damp, brown to dark 
brown, hydrocarbon odor 

Fill/Sand (SP) 
Similar to above, hydrocarbon odor 

Gravelly Sand (SW) 
Fine to coarse grain, loose, damp, dark 
gray, hydrocarbon odor 

Gravelly Sand (SW) 
Similar to above, hydocarbon odor, black 
discoloration, not oily 

Gravelly Sand (SW) 
Similar to above, damp, odor, black 
discoloration, not oily 
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RPS 
WELL CONSTRUCTION 

Client: Western Refining Southwest, Inc. 

Site: SWMU Group #1 , Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geologis t : Tracy Payne 

Dril ler: Enviro-Drill, Inc. 

Dri l l ing R ig : CME 75 

Dri l l ing Me thod : Hollow-Stem Auger/ODEX 

Sampl ing Me thod : Split Spoon 

Comments : N36s41.964 W107 t58.552 

Tota l Dep th : 27.25' bgl 

G round Water: Saturated @ 22' bgl 

Elev., TOC (ft . ms l ) : -

Elev., PAD (f t . ms l ) : -

Elev., G L (ft. ms l ) : -

Site Coord ina tes : 

N E 

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

Start Date: 4/2/2009 

Finish Date: 4/2/2009 

a. 

8 

Sampiing 

Q. 
W 
D 
0) 
cL 
E 

ft 

to 
c *s 

I I 
ft* 

c 
o 

e 
ft 

O 
ex 
co 
> 
o 

ll 
O S 

CO 

s s> 

S 
o 
0> 
EC 

Sample Description Completion Results 

19-

2 1 -

23-

25-

27-

29-

3 1 -

33-

35-

37-

;18-
^20' 

:20-
22' 

G/2V/ 
11002E/3J 

G/2V/ 
11152E/3J 

1085 
48eF 

1047 
48aF 

50 

50 

50 

v * J r , 

90 

Gravelly Sand (SW) 
Similar to above, damp, black 
discoloration, odor, not oily 

Gravelly Sand (SW) 
Fine to coarse grain, loose, damp, gray, 
black discoloration, hydrocarbon odor 

Gravelly Sand (SW) 
Similar to above, oily, saturated 

Gravelly Sand (SW) 
Similar to above, saturated, black, 
hydrocarbon odor 

Weathered Sandstone/Sand (SS) 
Fine to medium grain, soft, damp, greenish 
gray, faint odor ^ 

Total Depth = 27.25' BGL 

S 

cn 

RPS 
404 Camp Craft Road 
Austin, Texas 78746 
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RPS 
WELL CONSTRUCTION 

Client: Western Refining Southwest, Inc. 

S i te : SWMU Group #1 , Bloomfield Refinery 

Job No. : 354 - Bloomfield, NM 

Geolog is t : Tracy Payne 

Dri l ler: Enviro-Drill, Inc. 

Dri l l ing R ig : CME 75 

Dri l l ing Method: Hollow-Stem Auger/ODEX 

Sampl ing M e t h o d : Split Spoon 

Comments : N36s41.935 W107858.507; Hydroexcavated to 8' 

Tota l Depth : 23.75' bgl 

G r o u n d Water: Saturated @ 19' bgl 

Elev., TOC (ft . ms l ) : -

Elev., PAD (ft . ms l ) : -

Elev., G L (f t . ms l ) : -

Site Coordinates: 
N E 

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

Start Date: 4/1/2009 13:40 

Finish Date: 4/1/2009 

JZ 
a. 

8 

Sampling 

JZ 
OL 

3 
0) 

a 
E 
a 
to 

o 
1 
4) 
C 

§ 

t* 
cs ;» 
to t-

c 
o 

2 
3 
CB 

tn 

3 

Sample Description Completion Results 

-2-

o-

2 -

4 -

Ground Surface 
Fill/Clay (CL) 
Low plasticity, soft, damp, brown 

80 

Fill/Clay (CL) 
Similar to above 

:4-6' 1615 
G/2V/ 
2E/3J 

70 

Fill/Clay (CL) 
Similar to above, brown to dark gray, 
hydrocarbon odor, sand/gravel at base 

60 

Gravelly Sand (SW) 
Fine to coarse, loose, damp, light gray, no 
odor 

10-

12-

14-

16-

10.8 
53eF 

13.2 
53"F 

60 

Gravelly Sand (SW) 
Fine to coarse, loose, damp, light gray, no 
odor 

Gravelly Sand (SW) 
Similar to above 

80 

Gravelly Sand (SW) 
Similar to above 

80 

Gravelly Sand (SW) 
Similar to above 

RPS 
404 Camp Craft Road 
Austin, Texas 78746 
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RPS 
WELL CONSTRUCTION 

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: N36s41.935 W107B58.507; Hydroexcavated to 8' 

Total Depth: 23.75' bgl 

Ground Water: Saturated @ 19' bgl 

Eiev., TOC (tt. msl): -

Elev., PAD (ft. msl): 

Elev., GL (ft. msl): -

Site Coordinates: 

N E 

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

Start Date: 4/1/2009 13:40 

Finish Date: 4/1/2009 

a. 
» 
a 

Sampling 

JC 
O-

& 
£ a. 
E 

*3 

o a 
a > 

» E 
O S 

s 
ca 
5 
CO 
U 
CO 
Z3 

3* 

r 
Sample Description Completion Results 

2 

;16-
;18' 

1630G/2V7 
2E/3J 

50 
53SF 

1 8 -

20-

22-

24-

26-

2 8 -

30-

3 2 -

3 4 -

* l 80 

30 

70 

Gravelly Sand (SW). 
Similar to above, fine to coarse, loose, 
moist at base, light gray, hydrocarbon odor 

Gravelly Sand (SW) 
Medium to coarse, loose, saturated, black, 
hydrocarbon odor, coarse gravel 

Weathered Sandstone/Sand (SS) 
Loose, damp to moist, faint odor, gray to 
brown, trace gray clay 

Total Depth = 23.75' BGL 

22' 

23.75' 

<8 

RPS 
404 Camp Craft Road 
Austin, Texas 78746 
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• i n 

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: N36Q41.925 W107°58.516; Hydroexcavated to 7' 

WELL CONSTRUCTION 

Total Depth: 24.25' bgl 

Ground Water: Saturated @ 19' bgl 

Elev., TOC (ft. msl): --

Elev., PAD (ft. msl): -

Elev., GL (tt. msl): -

Site Coordinates: 

N E 

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

Start Date: 3/31/2009 

Finish Date: 3/31/2009 

JZ 
CL 

s 

Sampling 

a. 
tu 

Q 
(0 
•5. 
E 

ft 

CO 

a 
E 3. 

ft£ 
ft 

Sample Description Completion Results 

o -

4 -

6 n 

8 -

1 0 -

12-

1 4 -

1 6 -

AS1 1645 G/2W 
2E/3J 

15- 1615G/2V/ 
2E/3J 

Ground Surface 

Fill/Clay (CL) 
Damp, brown 

Fill/Clay (CL) 
Damp, brown to dark gray, hydrocarbon 
odor 

' jp^So? 20 

35.9 
465F 

107 
46 BF 

Jr>-*<5'jP: 

80 

Fill/Clay (CL) 
Dark gray 

Fill/Clay (CL) 
Similar to above, no recovery 
Gravelly Sand (SW) 
Fine to coarse grain, loose, damp, gray, 
fine to coarse gravel, odor 

70 

Gravelly Sand (SW) 
Similar to above, odor 

70 

Gravelly Sand (SW) 
Similar to above, odor 

Gravelly Sand (SW) 
Similar to above, odor 

70 

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

RPS 
404 Camp Craft Road 
Austin, Texas 78746 
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RPS 
WELL CONSTRUCTION 

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: N36c41.925 W107!!58.516; Hydroexcavated to T 

Total Depth: 24.25'bgl 
Ground Water: Saturated @ 19' bgl 
Elev., TOC (ft. msl): -
Elev., PAD (ft. msl): -
Elev., GL (ft. msl):~ 
Site Coordinates: 
N E 

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

f 
a 

Sampling 

a 
£ 
4> 
E 
$ 

o 

« c 
'5 
c 

* o 
E D. 
a >. 
CT I-

C 
O 

O a. 
(0 
> 

II 
O B 

vt 
CO 

s 
CO 

<U > 
8 « cc 

Sample Description Completion Results 

S 

18-

20-

2 2 -

24-

2 6 -

28-

3 0 -

3 2 -

34-

36-

90 

Gravelly Sand (SW) 
Fine to coarse grain, loose, moist to 
saturated, dark gray, strong hydrocarbon 
odor 
Gravelly Sand (SW) 
Similar to above, saturated, strong 
hydrocarbon odor 

100 

Gravelly Sand (SW) 
Similar to above 

100 
Clay (CH) 
High plasticity, very stiff, damp, gray and 

\light yellowish orange / 
Toiai Depth = 24.25' BGL 

rr 

RPS 
404 Camp Craft Road 
Austin, Texas 78746 
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RPS 
Cl ient : Western Refining Southwest, Inc. 

S i te : SWMU Group #1 , Bloomfield Refinery 

J o b No.: 354 - Bloomfield, NM 

Geo log is t : Tracy Payne 

Dri l ler: Enviro-Drill, Inc. 

Dr i l l ing R ig : CME 75 

Dri l l ing M e t h o d : Hollow-Stem Auger/ODEX 

Sampl ing Me thod : Split Spoon 

C o m m e n t s : N36«41.930 W107B58.548 

WELL CONSTRUCTION 

Total Depth : 27'bgl 

G r o u n d Water: Saturated @ 19.5' bgl 

Elev., TOC (ft. ms l ) : 

Elev., PAD (ft . ms l ) : -

Elev., GL (ft. ms l ) : -

Site Coord ina tes : 

N E 

Wel l No. : MW-58 (IM1-4) 

Start Date: 4/3/2009 

Finish Date: 4/3/2009 

f 
8 

Sampling 

f 
0) 
a. 
E 

ft 

o 

<u 
c 
'5 

cs >. 
CO-

cs 
CO 

Sample Description Completion Results 

- 2 -

0 -

2 -

4 -

£-4' 1215 
G/2V/ 
2E/3J 

10-

12-

14-

1 6 -

RPS 
404 Camp Craft Road 
Austin, Texas 78746 

80 

395 
57SF 

380 
57"F 

80 

80 

80 

80 

80 

80 

Ground Surface 
Fill/Clay (CL) 
Low plasticity, soft, damp, brown 

Fill/Clay (CL) 
Similar to above, hydrocarbon odor, gray 
discoloration 

Fill/Clay (CH) 
High plasticity, firm, damp, gray and 
brown, hydrocarbon odor, black 
discoloration 

Fill/Clay (CH) 
Similar to above, hydrocarbon odor, black 
discoloration 

Fill/Clay (CH) 
Similar to above 

Gravelly Sand (SW) 
Medium to coarse grain, compact, damp, 
dark gray, faint hydrocarbon odor, trace 
clay, coarse gravel 

Gravelly Sand (SW) 
Similar to above, hydrocarbon odor, damp 
to slightly moist, dark gray 

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

Gravelly Sand (SW) 
Similar to above 

Sheet: 1 of 2 512/347-7588 
512/347-8243 fax 



RPS 
WELL CONSTRUCTION 

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: N36B41.930 W107S58.548 

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 

f 

Sampling 

£ a. 
& 
a> 
a. 
E 

ft 

o 

E a. 

o a. a > o 
C ' , -
a P 
J? a. 
O C L 

O 

s 
CO 

CD 

5 
o a> cc 

Sample Description Completion Results 

S 
to 

18-

20-

22-

24-

2 6 -

28-

3 0 -

3 2 -

3 4 -

36-

18-
19.5' 

G/2V/ 
12302E/3J 312 

70BF 

90 

:.̂ y.j'"r;'>'Viv't 90 

"WW" 
90 

Gravelly Sand (SW) 
Medium to coarse grain, compact, damp to 
moist, gray, hydrocaron odor 
Sand (SP) 
Medium grain, compact, moist to very 

\moist, black, strong hydrocarbon odor / 
Sand (SP) 
Similar to above, saturated, strong 

' \hydrocarbon odor 
Sand/Clay (SP/CH) 
No recovery 

Clay(CH) 
High plasticity, firm, damp, moist in sand 
seams, olive brown, odor 

Total Depth = 27' BGL 

25.75' 

27' 

RPS 
404 Camp Craft Road 
Austin, Texas 78746 

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



Client: Western Refining Southwest, Inc. 

Site: SWMU Group #3, Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geologist: Tracy Payne 

Driller: Enviro-Drill, Inc. 

Dri l l ing Rig: CME 75 

Dri l l ing Method: Hollow-Stem Auger/ODEX 

Sampling Method: Split Spoon 

Comments: N36M1.767" W1 07B58.370' 

WELL CONSTRUCTION 

Total Depth: 44.25' bgl 

Ground Water: Saturated @ 40'bgl 

Elev., TOC ( f t msl): 5545.196 

Elev., PAD (ft. msl): 5542.365 

Elev., GL (ft. msl) : 5542.373 

Site Coordinates: 

Well No.: MW-59 (SWMU 4-1) 

Start Date: 4/6/2009 

Finish Date: 4/6/2009 

N 36"41 '45.92938- W 107'56'22.20599" 

£ 
Q. 

Sampling 

£ 
a 
ct> 
a 
t> 
U 

to 

o 

a> e 

I 
c a. 

e 
o 

E 
3 

tl 

& 
> 
o 

ai 
6 s 

in 

& 
tn 
o 
to 
Z3 

I 

Sample Description Completion Results 

o -

2 -

0845 

0930 

G/ZV/ 
2E/3J 

G/2V/ 
2E/3J 

Ground Surface 

6 -

8 -

:«-8' 113< 

10-

12-

14-

0.2 
38SF 

2.9 
37*F 

50.8 
37»F 

214 
37'F 

9.7 
49»F 

41 
49»F 

9.6 
49SF 

100 

Clayey Silt (ML) 
Low plasticity, firm, damp, brown 

1 r*EH 

80 

Clayey Silt (ML) 
Similar to above 

80 

Clayey Silt (ML) 
Similar lo above, mixed with soft black 
sticky sludge, odor 

80 

Clayey Silt/Sludge (ML) 
Gray silt mixed with sludge 

o 
1 

90 

Clayey Silt (ML) 
Low plasticity, soft, damp, brown to light 
gray, 8.5-9' faint odor a 

s 

80 

Clayey Silt (ML) 
Similar to above, light gray/brown 

60 

Silty Sand (SM) 
Very fine grain, compact, damp, brown 

Silty Sand (SM) 
Similar to above 

5 
11> > 

0. 

5 

RPS 
404 Camp Craft Road 
Austin, Texas 78746 

Sheet: 1 of 3 512/347-7588 
512/347-8243 fax 



iRPS 
Client: Western 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 
Sampiing Method: Split Spoon 
Comments: N36M1.767" W107s58.370' 

WELL CONSTRUCTION 

Total Depth: 44.25'bgl 
1 Ground Water: Saturated <§> 40' bgl 
Elev., TOC (ft. msl): 5545.196 
Elev., PAD (ft. msl): 5542.365 
Elev., GL (ft. msl): 5542.373 
Site Coordinates: 

Well No.: MW-59 (SWMU 4-1) 
Start Date: 4/6/2009 
Finish Date: 4/672009 

N 36t41'45.92938" W 107s58,22.20599u 

16-

18-

20-

22-

24-

26-

28-

30-

32-

Sampling 

d» 
O 

E 

I 
OJ c 
S 
c 

»cS 

8.0 
50SF 

8.1 
50»F 

7.3 
50«F 

6.4 
50«F 

6.6 
50«f 

5.5 
5o*r 

6.3 
50°[ 

4.2 
50»F 

3.9 
50»F 

Si u 
8 
w 

§ 

> 
a o o az 

SO 

60 

80 

eo 

t 80 

80 

90 

90 

60 

Sample Description 

Silty Sand (SM) 
Similar to above 

Silty Sand (SM) 
Similar to above, gypsum crystals 

Silty Sand (SM) 
Very fine to fine grain, loose to compact, 
light brown to tan 

Silty Sand (SM) 
Similar to above 

Silty Sand (SM) 
Similar to above 

Silty Sand (SM) 
Similar to above 

Silty Sand (SM) 
Similar to above 

Clayey Silt (MIL) 
Low plasticity, soft lo firm, damp, brown 

24' 

26' 

28" 

Completion Results 

2 

% 
O > 
CL. 

6 S 
CO -n 

t i 
3 
W 
o > 
Q. 
O 

i 

RPS 
404 Camp Craft Road 
Austin, Texas 78746 
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WELL CONSTRUCTION 

Client: Western Refining Southwest, Inc. 

S i te : SWMU Group #3, Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geologis t : Tracy Payne 

Dri l ler: Enviro-Drill, Inc. 

Dri l l ing R ig : CME 75 

Dri l l ing Method: Hollow-Stem Auger/ODEX 

Sampl ing Method: Split Spoon 

Comments : N36e4i.787' W107»58.370' 

Total Depth: 44.25' bgl 

Ground Water: Saturated @ 40' bgl 

Elev., TOC (ft. msl): 5545.196 

Elev., PAD (ft. msl); 5542.365 

Elev., GL (ft. msl): 5542.373 

Site Coordinates: 

Well No.: MW-59 (SWMU 4-1) 

Start Date: 4/6/2009 

Finish Date: 4/6/2009 

N 36"41 '45.92938° W 107t58,22.20599" 

Sampling 

Q 
« 
Q. 

E 
ft 

1 

£ 
a. 
E 
ftp. 

a 
to 
> 
.a 
c -~. 

li. 

to 
O 

.3 
to. 
-3 

s 
o 
& 

Sample Description Completion Results 

33-

35 

37-

39-

4 1 -

43-

45-

47-

49-j 

:;36-

2.B 

3.1 
50^ 

30 

•wmm 

17CK3G/2W 
2E/3J 

3.8 
70»F 

mm 

GraveHy Sand (SW) 
Rne to coarse grain, compacl, damp, 

\brbwn, medium to coarse gravel 
Sand(SP) 

\F ine grain, loose, damp, brown / 

60 Sand(SP) 
\Similar to above 

60 

60 

60 

60 

Gravelly Sand (SW) 
Rne to coarse grain, compact, damp, 

\brown, medium to coarse gravel 
Sand (SP) 

yFSne grain, loose, damp, brown 
Gravelly Sand (SW) 
Fine to coarse grain, compact, damp, 

\brown, medium to coarse gravel 
Gravelly Sand (SW) 

\Similarto above, moist 
Sand (SP) 

\Fine grain, loose, damp lo moist, brown 
Gravelly Sand (SW) 
Rne to coarse grain, compact, saturated, 

^brown, medium to coarse gravel 
Gravelly Sand (SW) 
^Similar to above 
Nacimiento Formation Sandstone (SS) 
iDense, damp, yellowish brown ' 

Total Depth * 44.25' BGL 

Fi 

CL 
ro 
O 
O > 
0 . 

•5 £ 

43' S2 

44.25' 

Si =J 

a tn 
$ 
55 
o 

6 
w 

1 

RPS 
404 Camp Craft Road 
Austin, Texas 78746 
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RPS 
Cl ient : Western Refining Southwest, Ine. 

S i te : SWMU Group #3, Bloomfield Refinery 

J o b No. : 354 - Bloomfield, NM 

Geolog is t : Tracy Payne 

Dri l ler: Enviro-Drill, Inc. 

Dr i l l ing Rig: CME 75 

Dr i l l ing Method: Hollow-Stem Auger 

Sampl ing Method: Split Spoon 

Commen ts : N36541.B16' W107B58.256' 

WELL CONSTRUCTION 
Well No.: AOC 22-12./TW-01 

Total Depth: 42'bgl Start Date: 4/13/2009 

Ground Water: Saturated @ 37.75' bgl Fin ish Date: 4/13/2009 

Elev., TOC (ft. msl) : 5543.607 

Elev., PAD ( f t msl) : 5540.336 

Elev., GL ( f t msl): 5540,449 

Site Coordinates: 

N 36"41 '48.82442" W 107»58'16.02512* 

f 

Sampling 

E 

a 
> 
u 

« e 
ffea. 

5s 

a 

8 
CA 

o 
3 o 
oc 

Sampie Description Completion Results 

-2-

o-S 

2-j; 

6-E 

8-= 

10-= 

12-: 

14-

16-

18-E 

20-

22-

7-1.5 
— 2' 

0915 
&DUf 

G/4V/ 
AE/BJ 

093C! G/2W 
2E/3J 

RPS 
404 Camp Craft Road 
Austin, Texas 78746 

0.9 
53«P 

3.4 
535F 
4.9 
60°F 

5.S 
60«F 

5.2 
60»F 

4.9 
60»F 

4.2 
60°F 

6.3 
60'F 

6.0 
60«F 

5.2 
60'F 

5.1 
60»F 

4.4 
60"F 

Ground Surface 

100 
Silt (ML) 
Very fine grain, compact, damp, brown 

80 
Clayey Silt (ML) 
Similar to above 

Clayey Silt (ML) 
Similar to above 

90. 

100 

100 

90 

60 

100 

100 

$ 90 

Clayey Silt (ML) 
Similar to above 

Clayey Silt (ML) 
Similar to above, trace tine grain sand 

Sandy Silt (ML) 
Very fine grain, loose to compact, damp, 

f l ight brown 
Sandy Silt (ML) 
Similar to above 

Clayey SUt (ML) 
Low plasticity, soft, very fine grain, 
compact, damp, brown 
Clayey Sttt (ML) 
Similar to above 

Sandy Silt (ML) 
Very fine grain, loose to compact, damp, 
light brown 
SlttySand(SM) 
Very fine fo fine grain, loose, damp, light 

v^brown 
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RPS 
CHent; Western Refining Southwest, Inc. 

Si te: SWMU Group #3, Bloomfield Refinery 

Job No.: 354 - Bloomfield, MM 

Geologist: Tracy Payne 

Dril ler: Enviro-Drill, Inc. 

Drill ing Rig: CME 75 

Dril l ing Method: HoJIow-Stem Auger 

Sampling Method: Split Spoon 

Comments: N36e41.816' W107,58.256' 

WELL CONSTRUCTION 
Well No.: AOC 22-12 / TW-01 

Total Depth: 42' bgl s tar t Date: 4/13/2009 

Ground Water: Saturated @ 37.75' bgl Finish Date: 4/13/2009 

Elev., TOC (ft. msl): 5543.607 

Elev., PAD (ft msl): 5540,336 

Elev., G L (ft. msl): 5540.449 

Site Coordinates: 
N 36»41 '48.82442" W 107*58' 16.02512* 

a 

Sampling 

ca 
O. 
E 

<8 

24 -. 

26-E 

28-E 

30-= 

32-E 

34-E 

36-E 

38 -E 

40-

42-

44-E 

46-

;;32> 
1:35' 

::;38-
;a7.7£ 

o> c 

I 
i l 
f 2L 

G/2V/ 
11502E/3J 

G/2V/ 
12102E/3J 

4.3 
60»F 

5.7 
60»F 

5.2 
60°F 

22.7 
6Q2F 

35 
60»F 

25 
60°F 

68 
60»F 

50 

50 

90 

i f 5 0 

50 

10 

90 

90 

Silty Sand (SM) 
Very line to fine grain, loose, damp, light 

\brown 
Silly Sand (SM) 
Similar to above, taint odor 

100 

Sample Description 

Silty Sand (SM) 
Similar to above, clayey sand at base, dark 
brown, odor ^ 
Sandy Clay (CL) 
Low plasticity, soft, damp, dark brown, 

\odor / 
Silty Sand (SM/SP) 
Rne grain, loose, damp to very damp, dark 

\gray, odor / 

Gravelly Sand (SW) 
Fine to medium grain, loose, damp, gray, 

\coarse gravel, odor / 
Gravelly Sand (SW) 

. .Similar to above 
\No Recovery • similar to above 

Gravelly Sand (SW) " 
\Slmllar to above, saturated at 37.37' I 

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

vgray, odor 
Sand (SW) 

^Similar to above, saturated, gray, odor 
Nacimiento Formation Clayey 
Sand/Weathered Sandstone (SC/SS) 

\Dense, damp, yellowish brown 

Total Depth = 421 BGL 

y 

Completion Results 

31" 

33' 

36.5' .1 <p 

41.5' 
42" 

RPS 
404 Camp Craft Road 
Austin, Texas 78746 
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WELL CONSTRUCTION 

Client: Western Refining Southwest, Inc. 

Site: SWMU Group #3, Bloomfield Refinery 

Job No. : 354 - Bloomfield, NM 

Geologist : Tracy Payne 

Driller: Enviro-Drill, Inc. 

Dri l l ing Rig: CME 75 

Dri l l ing Method: Hollow-Stem Auger/ODEX 

Sampi ing Method: Split Spoon 

Comments : Hydroexcavated to 8' bgl. N36«41.754' W107fl58.434' 

Totai Depth: 45.5'bgl 

Ground Water: Not Encountered 

Elev., TOC (ft. msl): 5543.711 

Elev., PAD (ft. msl): 5544.003 

Elev., G L (ft. msl): 5544.007 

Site Coordinates: 
N 36*41 '45.37028" W 107»58*25.98617" 

Well No.: MW-60 (AOC 25 -2) 

Start Date: 4/5/2009 

Finish Date: 4/5/2009 

a. 
to o 

Sampling 

t 

a 
£ 

S c 

§ °-

u 

« E 
fjQ. 

AS 
o 
ffl 
o 
Ol 
3 

01 

> 
8 
01 
GC 

Sample Description Completion Results 

-z-r1 

0 -

fi-

10-

12d 

14-

•̂ TTO-

SOuf 

1645 

1700 

G/4V7 
4E/6J 

G/2V/ 
2E/3J 

0.1 
53*F 

0.1 
53»F 

0.1 
53«F 

0.0 
43*F 

O.O 
43sFl 

0 , 1 1115 

43»FK? 

RPS 
404 Camp Craft Road 
Austin, Texas 78746 

Ground Surface 

100 

Clayey Silt (ML) 
Low plasticity, very soft, damp, brown 

100 

100 

90 

eo 

100 

MMM. 

Clayey Silt (ML) 
Similar to above 

Clayey Silt (ML) 
Similar to above, no recovery 

Clayey Sill (ML) 
Similar to above 

Clayey Sitt (ML) 
Low plasticity, very soft, damp, brown 

Clayey Sill (ML) 
Similar to above 

Silty Sand (SM) 
Very fine grain, loose to compact, damp, 
brown 

Sheet; 1 of 3 



WELL CONSTRUCTION 

Client: Western Refining Southwest, Inc 

Site: SWMU Group #3, Bloomfield Refinery 

Job No. : 354 - Bloomfield, NM 

Geologist : Tracy Payne 

Driller: Enviro-Drill, Inc. 

Dri l l ing R ig : CME 75 

Dril l ing Method: Hollow-stem Auger/ODEX 

Sampl ing Method: Split Spoon 

Comments: Hydroexcavated to 8" bgl. N36s41.754' W107°58.434' 

Total Depth: 45.5'bgl 

Ground Water: Not Encountered 

Eiev., TOC (ft. msl): 5543.711 

Elev., PAD (ft. msl): 5544.003 

Hev., G L (ft. msl): 5544.007 

Site Coordinates: 

N 36°41'45.37028" W107s58'25.98617" 

Well No.: MW-60 (AOC 25 -2) 

Start Date: 4/5/2009 

Finish Date: 4/5/2009 

CL 
a 
a 

1 6 -

18-1 

2 0 -

2 2 -

2 4 -

2 6 -

26 

3 0 -

£ "a. 
£ 
in 

Sampling 

CO 
c 

I 
* J 
n 
«>. 
n 

Sample Description 

Silty Sand (SM) 
Very fine grain, loose to compact, damp, 
brown 

90 

100 

100 

100 

too 

100 

100 

100 

Silty Sand (SM) 
Similar to above 

Silty Sand (SM) 
Similar to above 

Silty Sand (SM) 
Similar to above 

Silty Sand (SM) 
Similar to above 

Silty Sand (SM) 
Similar to above 

Completion Results 

? 1 

Silty Sand (SM) 
Similar io above 

Silty Sand (SM) 
Similar to above 

Silty Sand (SM) 
Similar to above 

24.5' 

26.5' 

28.75" 

RPS 
404 Camp Craft Road 
Austin, Texas 78746 

Sheet. 2 o f 3 512/347-7588 
512/347-8243 fax 



WELL CONSTRUCTION 

Cl ient : Western Refining Southwest, Inc. 

S i te : SWMU Group #3, Bloomfield Refinery 

J o b No.: 354 - Bloomfield, NM 

Geologist : Tracy Payne 

Dri l ler : Enviro-Drill, Inc. 

Dr i l l ing Rig: CME 75 

Dr i l l ing Method: Hollow-Stem Auger/ODEX 

Sampl ing Method: Spin Spoon 

Comments : Hydroexcavated io 8'bgl. N36«41.754' W107»5B.434" 

Total Depth: 45.5'bgl 

Ground Water: Not Encountered 

Elev., TOC (ft. msl): 5543.711 

Elev., PAD (ft. msl): 5544.003 

Elev., G L (ft. msl): 5544,007 

Site Coordinates: 
N 36'4-i '45.37028" W 107158'25.98617" 

Well No.: MW-60 (AOC 25 -2) 

Start Date: 4/5/2009 

Finish Date: 4/5/2009 

& 

I 

33-

35-

37^ 

39-

4 1 -

43-

45-

47-

Sampling 

£ a 
Q 
a 
o 
a. 
E 
a 
co 

:.:36-
;38' 

i t 
A* 

1715 G/2W 
2E/3J 

100 

i?'.*3;jp 

100 

80 

10 

Sample Description 

Silty Sand (SM) 
Very fine grain, loose lo compact, damp, 
brown 

Sand (SP) 
Fine to medium grain, loose, damp, brown 
Gravelly Sand (SW) 
Medium to coarse grain, compact, damp, 

\brown, coarse to fine gravel / 
Gravelly Sand (SW) 
Similar to above 

Gravelly Sand (SW) 
Similar to above 

Completion Results 

Gravelly Sand (SW) 
Similar to above, no recovery 

50 

100 

Gravelly Sand (SW) 
Similar to above 

Gravelly Sand (SW) 
Similar lo above, no recovery 

Nacimiento Formation Weathered 
Sandstone/Sandstone (SS) 
Rne grain, dense, damp, light yellowish 
brown 

Total Depth » 45.5' BGL 

RPS 
404 Camp Graft Boad 
Austin, Texas 78746 
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RPS 
Client: Western Refining Southwest, inc. 

Site: SWMU Group #3, Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geologist: Tracy Payne 

Driller: Enviro-Drill, Inc. 

Dril l ing Rig: CME 75 

Dril l ing Method: Hollow-Stem Auger 

Sampling Method: Split Spoon 

Comments: N36«41.813' W107"58.287' 

WELL CONSTRUCTION 

Total Depth: 40.25' bgl 

Ground Water: Saturated @ 36" bgl 

Elev., TOC (ft. msl) : 5539.411 

Elev., PAD (ft. msl) : 5539.613 

Elev., GL (ft. msl ) : 5539.588 

Site Coordinates: 

N 36°41'48.82131" W 107°58'17.15514' 

Well No.: MW-61 (AOC 22 -15) 

Start Date: 4/15/2009 

Finish Date: 4/15/2009 

Sampling 

•s. 
<a 
O 
0) 
a 
E 
a 
CO 

£ 

a >. 
cn 

o 
a. 
a > 

oS 

a 
ay 
u 

3 

a> > o u 
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Sample Description Completion Results 

o -

2 -

4 -

6-

0 -

Ground Surface 

^ 1 -
:;:1.5' 

2' 
&Dur 

G/2V/ 
1135I2E/3J 
1155|G/2V/ 

2E/3J 

10-

12-

2.8 
63SF 
29.5 
63*F 

23.4 
66s F 

Asphalt/Base 

100 Clayey Slit (ML) 
Low plasticity, stiff, damp, brown 

Clayey Slit (ML) 
Similar to above, soft 

50 

Clayey Silt (ML) 
Similar to above 

Clayey Slit (ML) 
Similar to above - no recovery 

Clayey Sill (ML) 
Similar to above 

10 

80 

Clayey Silt (ML) 
Similar to above, trace very fine grain sand 

Silty Sand (SM) 
Very fine grain, loose, damp, brown 

70 

Silty Sand (SM) 
Similar to above 

RPS 
404 Camp Craft Road 
Austin, Texas 78746 
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RPS 
Client: Western Refining Southwest, Inc. 

Site: SWMU Group #3, Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geologist: Tracy Payne 

Dril ler: Enviro-Drill, Inc. 

Dri l l ing Rig: CME 75 

Dri l l ing Method: Hollow-Stem Auger 

Sampling Method: Split Spoon 

Comments: N36941.813' W107*58.287' 

WELL CONSTRUCTION 

Total Depth: 40.25'bgl 

Ground Water: Salurated @ 36' bgl 

Elev., TOC (ft. msl) : 5539.411 

Elev., PAD (ft. msl ) : 5539.613 

Elev., GL( f t . msl ) : 5539.588 

Site Coordinates: 

Well No.: MW-61 (AOC 22 -15) 

Start Date: 4/15/2009 

Finish Date: 4/15/2009 

Nse'm^a^isr W tOTOSOMT.ISSU" 

CL 
o 
Q 

16-

17 

19-

21-

2 3 -

25-

27 

Sampling 

S 
JS 
cL 
a 
a 
ta 

c 

£-& 
C CL 

CO 

3 
CO 

80 

90 

80 

60 

60 

90 

Sample Description 

Clayey Slit (ML) 
Low plasticity, very fine grain, compact, 

vdamp, brown 
Clayey Silt (ML) 
Similar to above 

Clayey/Sllty Sand (SC/SM) 
Very fine grain, compact, damp, brown 

Silty Sand (SM) 
Similar to above, less clay 

Silty Sand (SM) 
Similar to above 

Silly Sand (SM) 
Very fine grain, loose to compact, damp, 
brown to light brown 

Clayey Silty Sand (SC/SM) 
Similar to above, increase in ofay content 

Clayey Silty Sand (SC/SM) 
Similar to above 

20' 

22' 

24' 

Completion Results 
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Client: Western Refining Southwest, Inc. 

Si te: SWMU Group #3, Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geologist : Tracy Payne 

Dril ler: Enviro-Drill, Inc. 

Dri l l ing Rig: CME 76 

Dri l l ing Method: Hollow-Stem Auger 

Sampl ing Method: Split Spoon 

Comments : ^6*41.813' W107s58.287-

WELL CONSTRUCTION 

Total Depth: 40.25' bgl 

Ground Water: Saturated @ 36' bgl 

Elev., TOC (ft. msl): 5539.411 

Elev., PAD (ft. msl): 5539.613 

Elev., GL (ft. msl): 5539.588 

Site Coordinates: 

N 36»41 '48.82131" W 107S58"17.15514" 

Well No.: MW-61 (AOC 22 -15) 

Start Date: 4/15/2009 
Finish Date: 4/15/2009 

£ 
a. 
e» 
O 

Sampling 

£ a. 
01 

a 
a. 
E 
n 
co 

*8 
E a a >< 
to 
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'E ,~. 

I I 
o 

8 
CO 

£? 
a> 
> 
o 
u 
t> 
DC 

Sample Description Completion Results 

30-

3 2 -

34 -

36-

38-

40-

4 2 -

4 4 -

17,1 

67eF 

22 
67»F 

165 
67^F 

90 
Clayey Silty Sand (SC/SM) 
Similar to above, trace tan sand seams 
present 

80 

Mm 
0". . ' V-

60 

SlttySand (SM) 
Very fine grain sand, compact, brown to 

ygray, moist, odor 
Gravelly Sand (SW) 

, Very fine to medium grain, compact to A 
\ loose, brown to gray, odor, coarse gravel / 

Gravelly Sand (SW) 
Similar to above, fine to coarse sand, odor, 
stained 

1340G/2V/ 

2E/3J 
510 t 
67°F 

70 

Gravelly Sand (SW) 
Similar to above, odor 

Gravelly Sand (SW) 
Similar to above. 

10 

10 

Nacimiento Formation Silty Sandy Clay 
(CL) 
Low plasticity, firm, dry to damp, yellow 
brown to greenish gray, no odor 

Total Depth = 40.25' BGL 

I 15 
3 
CO 

RPS 
404 Camp Craft Road 
Austin, Texas 78746 
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RPS: 
WELL CONSTRUCTION 

Client: Western Refining Southwest, Inc. 

Site: SWMU Group #3, Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geologist : Tracy Payne 

Driller: Enviro-Drill, Inc. 

Dril l ing Rig: C M E 75 

Dril l ing Method: Hollow-Stem Auger/ODEX 

Sampling Method: Split Spoon 

Comments: N36»41.717" W107"58.123' 

Total Depth: 58.25'bgl 

Ground Water: Saturated @ 55' bgl 

Eiev., TOC (tt. msl) : 5561.322 

Elev., PAD (ft. msl) : 5558.703 

ElBV., GL (ft. ms l ) : 5558.555 

Site Coordinates: 

N 36a41 '43.02125" W 107«58'07.46590" 

Well No.: MW-62 (AOC 23 -1) 

Start Date: 4/21/2009 

Finish Date: 4/21/2009 

CL 

Q 

Sampling 

CL 

a 
0) 
CL 

£ 
eo 

ffl 
c 

So 
£ o. 
a >> 
to 1— 

o 
a. 
a 
> 
o 

E>a. 
o S 

o 
CO 
o 
CA 

a > o 
u 
cu 
BC 

Sample Description Completion Results 

-2 -

— 0 

&Duf 

•pl.5-

1115 

1130 

G/2V/ 
2E/3J 

G/2W 
2E/3J 

4 -

8 d 

10-

12-

14-

RPS 
404 Camp Craft Road 
Austin, Texas 78746 

Ground Surface 
Sill (ML) 
Very fine grain, loose, dry, brown 

Silt (ML) 
Similar to above, damp 

Silt (ML) 
Similar to above 

14.8 
74»F 

12.3 
74»F 3e£&i 

7.1 
77CF 
17.6 
77»F 

m 
•MM 

too 

Sand (SP) 
Fine grain, loose, damp, dark brown 
Sand (SP) 
Similar to above, brown to light brown 

60 

Gravelly Sand (SW) 
Fine to coarse grain, loose, dry, brown, 
coarse gravel 

Gravelly Sand (SW) 
Similar to above, no recovery 

100 

Silty Sand (SM) 
Fine grain, loose to compact, damp, light 
grayish tan 

90 
Silty Sand (SM) 

vSlmHarto above, compact 

Sheet: 1 of 4 512/347-7588 
512/347-8243 fax 



RPS WELL CONSTRUCTION 

Client: Western Refining Southwest, Inc. 

Site: SWMU Group #3, Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geologist: Tracy Payne 

Driller: Enviro-Drill, Inc. 

Drill ing Rig: CME 75 

Drill ing Method: Hollow-Stem Auger/ODEX 

Sampling Method: Split Spoon 

Comments: N36"41.717' WIDTHS.123' 

Total Depth: 58.25'bgl 

Ground Water: Saturated @ 55' bgl 

Elev., TOC (ft. msl): 5561.322 

Elev., PAD (ft. msl): 5558.703 

Elev., GL (ft. msl): 5558.555 

Site Coordinates: 

N 36e41'43.02125" W 107058'07.46590" 

Well No.: MW-62 (AOC 23 -1) 

Start Date: 4/21/2009 

Finish Date: 4/21/2009 

Sampling 

O . 

16 -

18-

20-

2 2 -

24-

26-

2 8 -

30-

32-

Q. 
O 
Q 
a 
CL 

E a 

CD 

c 

3 
c 

s8 
E a. 
a >. 
cot-

Sampfe Description 

m 

. Silty Sand (SM) 
\ Similar to above, sandstone present, 
\yellowish brown 
i Silty Sand (SM) 
\Slmllarto above, no recovery . 
Clayey Silly Sw\dT(SC^sj v Clayey amy sana (.su/swij , 

• \Fine grain, very dense, damp, tan / 

too 

100 

Clayey Silly Sand (SC/SM) 
\Similar to above, no recovery 
Clayey Silly Sand (SC/SM) 

v Similar to above, grayish tan, organics at / 
\ j 8.5' bgl, pinkish tan 18.25 to 18.75' bgl / 

Clayey Silty Sand (SC/SM) 
Fine grain, very dense, damp, grayish tan 

100 

90 

90 

90 

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

Clayey Silty Sand (SC/SM) 
Similar to above 
Clayey Silty Sand (SC/SM) 
Similar to above, no recovery 
Silty Sand (SM) 

^ Fine grain, compact, damp, light brown 

itzz 

Silty Sand (SM) 
Similar to above, no recovery 
Silty Sand (SM) 
Similar to above, clay/silt lenses present 
Silty Sand (SM) 

^Similar to above, no recovery 
Silty Sand (SM) 
Similar to above, increase in silt content 

Completion Results 
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Austin, Texas 78746 
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RPS 
WELL CONSTRUCTION 

Client: Western Refining Southwest, Inc. 

Site: SWMU Group #3, Bloomfield Refinery 

Job No. : 354 - Bloomfield, NM 

Geologist: Tracy Payne 

Dril ler: Enviro-Drill, Inc. 

Dri l l ing Rig: CME 75 

Dri l l ing Method: Hollow-Stem Auger/ODEX 

Sampling Method: Split Spoon 

Comments: N36541.717" W107058.123' 

Total Depth: 58.25' bgl 

Ground Water: Saturated @ 55' bgl 

Elev., TOC (ft. msi): 5561.322 

Elev., PAD (ft. msl): 5558.703 

Elev., G L (ft. msl): 5558.555 

Site Coordinates: 
N 36a41'43.02125" W 107S5B'Q7.46590" 

Well No.: MW-62 (AOC 23 -1) 

Start Date: 4/21/2009 

Finish Date: 4/21/2009 

£ 
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37-
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47-

49-
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404 Camp Craft Road 
Austin, Texas 78746 

a > 
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3.3 
58«F 

4.4 
62!F 

5.3 
63SF 

<n 
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8 
to 
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3.3 
71»F 

3.3 
73«F 

2.3 
84"F 

cu 
cc 

50 

50 

Sample Description 

50 

90 

90 

20 

50 

Sandy Silt (ML) 
Very fine grain, compact, dry, greenish 
gray, no plasticity 

Sandy Silt (ML) 
Similar to above, dense, fine grain sand 
lenses present, rusty brown and tan 

Silly Sand (SM) 
Fine grain, compact, damp, light greenish 
gray 

Silty Sand (SM) 
Similar to above, slightly cemented, black 
organics present, gray sand 

Silty Sand (SM) 
Similar to above, trace clay 

Silty Sand (SM) 
Similar to above 

Silty Sand (SM) 
Similar to above 

Silty Sand (SM) 
Similar to above 

Silty Sand (SM) 
Fine grain, poorly cemented, damp, light 
greenish gray 

Completion Results 

381 
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Client : Western Refining Southwest, Inc, 

Si te: SWMU Group #3, Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geologist : Tracy Payne 

Dri l ler: Enviro-Drill, Inc. 

Dr i l l ing Rig: CME 75 

Drilling Method: Hollow-Stem Auger/ODEX 

Sampling Method: Split Spoon 
Comments: N36*41.717' W107S58.123' 

WELL CONSTRUCTION 

Total Depth: 58.25'bgl 

Ground Water: Saturated @ 55' bgl 

Elev., TOC (ft msl): 5561.322 

Elev., PAD (ft. msl): 5558.703 

Elev., G L (ft. msl): 5558.655 

Site Coordinates: 

Well No.: MW-62 (AOC 23 -1) 

Start Date: 4/21/2009 

Finish Date: 4/21/2009 

N 36e41'43.02125'' W 107»5B'07.46590" 

Sampling 

4? 

a 
8 

f 
8 
a 
a 
E 
& 

c 
& c 

s8 

n 

Sample Description Completion Results 

5 1 -

53-
•SZ- 151CG/2V/ 

2E/3J 

55-

57-

59-

6 1 -

63-

65 H 

Silty Sand (SM) 
Similar to above, trace clay, poorly 
cemented, standstone present 

Silty Sand (SM) 
Similar to above 
Silty Sand (SM) 
Similar to above 
Silty Sand/Sand (SM/SW) 
Medium to coarse grain, loose, moist to 

\saturated at 55' bgl 
, Silty Sand (SM) 
\ Similar to above, saturated, brown to 
\yellowish brown 
Nacimiento Formation Silt/Shale (ML) 
Very dense, dry, black, no odor 

IS 

8 -g 

fi H 
S -e 

57" 8 = 

Total Depth = 58.25' BGL 

57.75 § L 
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I f 
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'•ftPS 
C l i e n t : Western Refining Southwest, Inc. 

S i t e : SWMU Group #3, Bloomfield Refinery 

J o b N o . : 354 - Bloomfield, NM 

G e o l o g i s t : Tracy Payne 

D r i l l e r : Enviro-Drill, Inc. 

D r i l l i n g R i g : CME 75 

D r i l l i n g M e t h o d : Hollow-Stem Auger 

S a m p l i n g M e t h o d : Split Spoon 

C o m m e n t s : N ^ ^ l .771 • W107*58.305' 

WELL CONSTRUCTION 

Total Depth: 46' bgl 

G r o u n d Water: Saturated @ 39' bgl 

E lev . , T O C (ft. m s l ) : 5547.255 

E l e v . , PAD (ft. m s l ) : 5544.482 

E lev . , G L ( f t . m s l ) : 5544.488 

Si te Coord ina tes : 

W e l l No . : MW-63 (AOC 22 -16) 

S ta r t Da te : 4/13/2009 

F i n i s h D a t e : 4/14/2009 

N 36°41 ,46.17547" W 107*58'18.22906" 

Sampling 
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Sample Description Completion Results 

6 -

1 0 -

12-

1 4 -

r0-
0.5' 

1325 
G/2V/ 

'2E/3J 

Ground Surface 

1335 
G/2W 
2E/3J 

1.6 

0.9 

4.5 
68SF 

5.8 
68eF 

100 

Silt (ML) 
Very line grain, compact, damp, brown 

50 

Clayey Si l t (ML) 
Similar to above 

60 

Clayey Silt (ML) 
Similar to above 

l 

5.8 
68 s Fi 

70 

Clayey Sift (ML) 
Similar to above 

7.3 
68 sFl 

3.2 
68SF 

80 

Clayey Si l t (ML) 
Similar to above 

3.8 
68»F 

10 

Clayey Si l t (ML) 
Similar to above 

90 

Clayey Silt (ML) 
Similar to above, trace sand 

Clayey Sitt (ML) 
Similar to above 

RPS 
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WELL CONSTRUCTION 

Client: Western Refining Southwest. Inc. 

Site: SWMU Group #3, Bloomfield Refinery 

Job No.: 354 - Bloomfield. NM 

Geologist : Tracy Payne 

Dril ler: Envlro-Drlll, Inc. 

Dri l l ing Rig: CME 75 

Dri l l ing Method: Hollow-Stem Auger 

Sampl ing Method: Split Spoon 

Comments: N36M1.771 • W107fi58.305' 

Total Depth: 46' bgl 

Ground Water: Saturated @ 39* bgl 

Elev., TOC (ft. msl): 5547.255 

Elev., PAD (ft. msl): 5544.482 

Elev., GL (ft. msl): 5544.488 

Site Coordinates: 

N 36f4V46.17547" W 107658*18.22906" 

Well No.: MW-63 (AOC 22 -16) 

Start Date: 4/13/2009 

Finish Date: 4/14/2009 

Sample Description 

Clayey Silt (ML) 
Similar to above 

Clayey Silt/Silt (ML) 
Similar to above, trace light brown to tan 
sand in partings 

Silty Sand (SM) 
Very fine grain, loose, damp, light brown lo 
tan 

Completion Results 

Silty Sand (SM) 
Similar to above, tan 

Silty Sand (SM) 
Very fine grain, loose, damp, tan 

Silty Sand (SM) 
Similar to above 

Silty Sand (SM) 
Similar to above 

Silty Sand (SM) 
Similar to above 

25' 

27' 

29.75' 

RPS 
404 Camp Craft Road 
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RPS 
Ci ient : Western Refining Southwest, Inc. 

S i te : SWMU Group #3, Bloomfield Refinery 

J o b No. : 354 - Bloomfield, NM 

Geologis t : Tracy Payne 

Dri l ler: Enviro-Drill, Inc. 

Dr i l l ing R ig : CME 75 

Dr i l l ing Method: Hollow-Stem Auger 

Sampl ing Method: Split Spoon 

Comments : N36°41.771' wto^SS.SOS' 

WELL CONSTRUCTION 

Tota l Depth: 46'bgl 

Ground Water: Saturated @ 39' bgl 

Elev., TOC (ft. msl): 5547.255 

Elev., PAD (ft. msl): 5544.482 

Elev., GL (It. msl): 5544.488 

Site Coordinates: 

Well No.: MW-63 (AOC 22 -16) 

Start Date: 4/13/2009 

Finish Date: 4/14/2009 

N36e41'46.17547" W 107*58' 18.22906" 

£ 
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Sampling 
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Sample Description Completion Results 
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37-
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4 1 -

43-
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47-

49-

;;36-
;;38' 

1230 G/2W 
2E73J 

6.5 
68»F 

10.9 
70*F 

12.2 
705F 

50 

Gravelly Sand (SW) 
Medium to coarse grain, loose, damp, 
brown, coarse gravel 

60 

Gravelly Sand (SW) 
Similar to above 

70 

Gravelly Sand (SW) 
Similar to above 

No recovery - similar to above 

40 

Sand (SW) 
Medium to coarse grain, loose, saturated, 
brown, trace gravel 

40 

Sand (SW) 
Similar to above 

Sand (SW) 
Similar to above 

\ N Q recovery - 6lmllar to above 

o 
d 

- B 

50 Nacimiento Formation Weathered 
Sandstone/Sandstone (SS) 
Dense to fine grain, dry, greanish gray 

y 

Total Depth - 46' BQL 

44.75' 

45.5' 
46' -D 
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RPS WELL CONSTRUCTION 

Client: Western Refining Southwest, Inc. 

• S i te : SWMU Group #3, Bloomfield Refinery 

Job No. : 354 - Bloomfield, NM 

Geologis t : Tracy Payne 

Dri l ler: Enviro-Drill, Inc. 

Dr i l l ing Rig: CME 75 

Dr i l l ing Method: Hollow-Stem Auger 

Sampl ing Method: Split Spoon 

Comments: N36S41.736* wwse.atw 

Total Depth: 50.25' bgl 
Ground Water: Not Encountered 

Elev., TOC (ft. msl) : 5552.285 

Elev., PAD (ft. msl) : 5549.043 

Elev., GL (ft. msl) : 5549.111 

Site Coordinates: 

N 36B41 '44.02863" W 107*58't8.35629" 

Well NO.: MW-64 (AOC 24 -7) 

Start Date: 4/7/2009 

Finish Date: 4/7/2009 

D. 
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Sample Description 

6 -

10-

1 2 -

•nrrO-
-^ .5 ' 

rfl.5-
Li 2 -

1130 
G/2W 

2B3J 

1145 
Q/2W 

2E/3J 

OA 
57<>F 

0.4 
67^ 

0.2 

67EF 

0.3 

57*F 

0.4 

S7»F 

0.3 

S7*F 

Ground Surface 

100 

Clayey Silt (ML) 
Low plasticity, stiff, damp, brown 

Clayey Silt (ML) 
Similar to above 

60 

90 

Sandy Silt (ML) 
Low plasticity, fine grain sand, compact, 
damp, brown 

Sandy Silt (ML) 
Similar to above 

60 

Sandy Silt (ML) 
Similar to above 

70 

90 

Clayey Sift (ML) 
Low plasticity, firm, damp, brown 

RPS 
404 Camp Craft Road 
Austin, Texas 78746 
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RPS 
C l i e n t : Western Refining Southwest, Inc. 

S i t e : SWMU Group #3, Bloomfield Refinery 

J o b N o . : 354 - Bloomfield, NM 

G e o l o g i s t : Tracy Payne 

D r i l l e r : Enviro-Drill, Inc. 

D r i l l i n g R i g : CME 75 

D r i l l i n g M e t h o d : Holfow-Stem Auger 

S a m p l i n g M e t h o d : Split Spoon 

C o m m e n t s : N36M1.736' W107 f i58.304' 

WELL CONSTRUCTION 

T o t a l D e p t h : 50.25'bgl 

G r o u n d Wa te r : Not Encountered 

E lev . , T O C ( f t . m s l ) : 5552.285 

E lev . , P A D ( f t . m s l ) : 5549.043 

E lev . , G L ( f t . m s l ) : 5549.111 

S i t e C o o r d i n a t e s : 

N 36»41 '44.02863" W 107 a56'18.35629' 

W e l l N o . : MW-64 (AOC 24 -7) 

S t a r t D a t e : 4/7/2009 

F i n i s h D a t e : 4/7/2009 
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1 4 -

16-

1 8 -

20-
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24-

26-
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20 
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57"Ftf! 

o.i | » j 
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57EFflfi 
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100 

ion 

100 

100 

Sample Descr ipt ion 

Sandy Sif t (ML) 
Low plasticity, fine grain sand, compact, 
damp, brown, trace gravel 

Sandy SIH (ML) 
Similar to above 

Sandy Si l t (ML) 
Similar to above 

Sandy Si l t (ML) 
Simitar to above, loose, more sand 

Si l ty Sand (SM) 
Very fine grain, loose, damp, brown 

Si l ty Sand (SM) 
Similar to above, light brown/tan 

100 

Si l ty Sand (SM) 
Similar lo above 

Si l ly Sand (SM) 
Similar to above 

Complet ion Resul ts 
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WELL CONSTRUCTION 

Client: Western Refining Southwest, Inc. 

Site: SWMU Group #3, Bloomfield Refinery 

J o b No.: 354 - Bloomfieid, NM 

Geologist : Tracy Payne 

Dril ler: Enviro-Drill, Inc. 

Dril l ing Rig: CME 75 

Dril l ing Method: Hollow-Stem Auger 

Sampling Method: Split Spoon 

Comments : N36941.736' W107»58.304' 

Total Depth: 50.25' bgl 

Ground Water: Not Encountered 

Elev., T O C (ft. msl): 5552.285 

Elev., PAD (ft. msl): 5549.043 

Elev., G L (ft. msl): 5549.111 

Site Coordinates: 

N 36B41 '44.02863" W 107»5B'18.35629" 

Well No.: MW-64 (AOC 24 -7) 

Start Oate: 4/7/2009 

Finish Date: 4/7/2009 
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Sampling 
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Sample Description 

100 

mm 

100 

100 

100 

100 

50 

50 

Silty Sand (SM) 
Very fine grain, loose, damp, tan 

Silty Sand (SM) 
Similar to above, decrease In silt 

Completion Results 

28.5' 

31.75 

Silty Sand (SM) 
Similar to above 

Silty Sand (SM) 
Similar to above 

Silty Sand (SM) 
Fine grain, compact, damp, brown, trace 
gravelly sand at base 

Gravelly Sand (SW) 

Gravelly Sand (SW) 
Medium to coarse grain, loose, damp, 
brown, coarse gravel 

Gravelly Sand (SW) 
Similar to above 

34' 

RPS 
404 Camp Craft Road 
Austin, Texas 78746 

Sheet: 3 of 4 512/347-7588 
512/347-8243 fax 



RPS WELL CONSTRUCTION 

Client: Western Refining Southwest, Inc. 

Site: SWMU Group #3, Bloomfield Refinery 

J o b No.: 354 - Btoomfield, NM 

Geologist : Tracy Payne 

Dril ler: Enviro-Drill, Inc. 

Dri l l ing R ig : CME75 

Dri l l ing M e t h o d : Hollow-Siem Auger 

Sampl ing Me thod : Split Spoon 

Commen ts : N36"41.736' W107s58.304' 

Total Depth: 50.25' bgl 

Ground Water: Not Encountered 

Elev., TOC (ft. msl): 5552.285 

Elev., PAD (ft. msl): 5549.043 

Elev., GL( f t .ms l ) : 5549.111 

Site Coordinates: 

N 36s41'44.02863" W 107>58'18.35629 

Well No.: MW-64 (AOC 24 -7) 

StBrt Date: 4/7/2009 

Finish Date: 4/7/2009 

Sample Description Completion Results 

Gravelly Sand (SW) 
Similar to above, sand tenses present 

RPS 
404 Camp Craft Road 
Austin, Texas 78746 

Gravelly Sand (SW) 
Medium to coarse grain, loose, damp, 
brown, coarse gravel 

Gravelly Sand (SW) 
Similar to above 

Nacimiento Formation Sandy Clay (CH) 
Dense, very stiff, dry to damp, yellowish 
brown 

Total Depth =50.25' BGL 
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e 
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£ 
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49.75' l— 

50,25' r 

49' 
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WELL CONSTRUCTION 

Client: Western Refining Southwest, Inc. 
Site: SWMU Group #3, Bloomfieid Refinery 
Job No.: 354 - Bloomfield, NM 
Geologist: Tracy Payne 
Driiler: Enviro-Drill, Inc. 
Drilling Rig: CME 75 
Drilling Method: Hollow-Stem Auger/ODEX 
Sampling Method: Split Spoon 
C o m m e n t s : N36°41.826' W107 B58.244' 

Total Depth: 44.25'bgl 
Ground Water: Saturafed @ 36' bgl 
Elev., TOC (ft. msl): 5539.517 
Eiev., PAD (ft. msl): 5539.941 
Elev., GL (ft. msl): 5539.902 
Site Coordinates: 

Weil No.: MW-65 (AOC 26-8) 
Start Date: 4/16/2009 
Finish Date: 4/16/2009 

N36»4r49.18120" W 107s58'15.39t07" 

CL 
co a 

Sampling 

J S 

Ct. 

2 
"5. 

e 
Ui 

&8 
to cl 

Sample Description Completion Results 

;;;; r 
"TtDuj 
—1.5-

0900 
G/2V7 

2E/4.J 

0920 
G/2V/ 

2G/4J 

B-

10-

12—1 

1 4 -

100 

100 

100 

100 

80 

70 

Ground Surface 
Silt/Gravel 
Six Inches of asphalt 

Clayey Silt (ML) 
Low plasticity, soft, damp, brown 
ClayeylsilfpL) 
Similar to above 

Clayey Silt (ML) 
Similar to above 

Clayey Silt (ML) 
Similar to above 

Clayey Slit (ML) 
Similar to above 

Sandy Slit (ML) 
Very fine grain, compact to IOOSB, damp, 
brown, trace clay 

Sandy Silt (ML) 
Similar to above 

RPS 
404 Camp Craft Road 
Austin. Texas 78746 

Sheet: 1 of 3 512/347-7588 
512/347-8243 fax 



WELL CONSTRUCTION 

Client: Western Refining Southwest, Inc. 

Site: SWMU Group #3, Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geologist: Tracy Payne 

Driller: Enviro-Drill, Inc. 

Dri l l ing Rig: CME 75 

Dril l ing Method: Hollow-Stem Auger/ODEX 

Sampling Method: Split Spoon 

Comments: N36841.B26' W107«58.244' 

Total Depth: 44.25'bgl 

Ground Water: Saturated @ 36' bgl 

Eiev., TOC (f t . msl): 5539.517 

Elev., PAD (ft. msl) : 5539.941 

Elev., GL (ft. msl) : 5539.902 

Site Coordinates: 

N 36=41 '49.18120" W 107«58'15.39107" 

Well No.: MW-65 (AOC 26-8) 

Start Date: 4/16/2009 

Finish Date: 4/16/2009 

Sampling 

Sample Description 

Sandy Slit (ML) ' 
Very fine grain, compact to loose, damp, 
brown, trace clay 

Sandy Slit (ML) 
Similar to above 

Silty Sand (SM) 
Very fine grain, loose, damp, light brown 

Silty Sand (SM) 
Similar to above, fan sand in seams, 
calcareous 

Silty Sand (SM) 
Similar to above 

Silty Sand (SM) 
Similar to above 

Clayey Silty Sand (SC/SM) 
Very fine grain, compacl, damp, brown, 
calcareous 

29-

Clayey Silty Sand (SC/SM) 
Similar to above, faint odor 
Sand (SW) 
Fine to medium grain, loose, damp, brown, 

foint odor / 

Completion Results 

RPS 
404 Camp Craft Road 
Austin, Texas 78746 

Sheet: 2 of 3 

23.5' 



Client: Western Refining Southwest, Inc. 

Site: SWMU Group #3, Bloomfield Refinery 

Job Mo.: 354- Bloomfield, NM 

Geologist: Tracy Payne 

Driller: Enviro-Drill, Inc. 

Dril l ing Rig: C M E 75 

Drill ing Met i iod: Hollow-Stem Auger/ODEX 

Sampling Method: Split Spoon 

Comments: H36H1.825' W107«58.244' 

WELL CONSTRUCTION 

Total Depth: 44.25'bgl 

Ground Water: Saturated @ 36' bgl 

Elev., TOC (ft. msl): 5539.517 

Elev., PAD (ft. msl): 5539.941 

Elev., GL ( f t msl): 5539.902 

Site Coordinates: 
N 36s41'49.18120" W W S f f 15.39107' 

Well No. : MW-65 (AOC 26-B) 

Start Date: 4/16/2009 

Finish Date: 4/16/2009 

£ 
a. 
s> 

Q 

Sampling 

£ a. 
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Q 
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Sample Description Completion Results 

20.8 
44=F 

32-

34-

36-

38-

40-

42-

44-

46-

80 
Gravelly Sand (SW) 
Fine to coarse grain, gravelly at base, 
damp to moist, odor, gray 

58.7 
48"F 

;32-
;36' 

1430G/2V/ 
2E/4J 

60 

Gravelly Sand (SW) 
Fine to coarse grain, damp, gravelly, gray, 
strong odor, trace dark to black clay 

145 
47»F 

80 

Gravelly Sand (SW) 
Similar to above, odor 

J-i 10 

Gravelly Sand (SW) 
Similar lo above, moist to saturated, strong 
hydrocarbon odor 

10 

Gravelly Sand (SW) 
Similar to above, saturated, black 

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

Sandy Clay/Clayey Sand (CL/SC) 
Fine grain, very stiff, damp, yellowish 

ybrown 
Nacimiento Formation Sandy 
Clay/Clayey Sand (CL/SC) 
Similar to above, becomes very dense, 

^greenish gray J 
Total Depth = 44.25' BGL 

44.25' 

RPS 
404 Camp Crafi Road 
Austin, Texas 78746 

Sheet: 3 of 3 512/347-7588 
512/347-6243 fax 



RPS 
WELL CONSTRUCTION 

Client: Western Refining Southwest, Inc. 

Site: SWMU Group #3, Bloomfield Refinery 

Job Mo.: 354 - Bloomfield, NM 

Geologist: Tracy Payne 

Driller: Enviro-Drill, Inc. 

Dri l l ing Rig: CME 75 

Dril l ing Method: Hollow-Stem Auger/ODEX 

Sampling Method: Split Spoon 

Comments: N36»41.818' W107«58.234' 

Total Depth: 43.25' bgl 

Ground Water: Saturated @ 38' bgl 

Elev., TOC (ft. msl) : 5544.625 

Elev., PAD (ft. msl) : 5542.030 

Elev., GL (ft. msl ) : 5541.979 

Site Coordinates: 

N 36941"48.97462" W 107e58'14,05858' 

Well No.: MW-66 (AOC 26-9) 

Start Date: 4/16/2009 

Finish Date: 4/20/2009 

Sampling 

a. a 
Q 
& 
a. 
£ 
IO 

a z 
<D 

c 
8 
c 
o 

- O 
g-di 
e a 
a >. 

o 
a 
a > 
t i 
c ^ 
« E 
Eg- 8 

CO 
3 

si Sample Description Completion Results 

o - TTTO 

- ^ . 5 ' 

• " - 2' 

0955 
G/2V/ 

2E/4J 

Ground Surface 

1000 
G/2V/ 

2E/4J 

6 -

8.6 
66CF 

10.5 

66»F 

10.5 

66SF 

9.0 
66^ 

10.0 

66"F 

100 

Clayey Silt (ML) 
Low plasticity, firm, damp, brown 

i rm 

100 

Clayey Silt (ML) 
Similar to above 

60 

Clayey Silt (ML) 
Similar to above 

70 

Clayey Silt (ML) 
Similar to above 

90 

Sandy Silt (ML) 
Very fine grain, compact to loose, damp, 
brown 

10-

12-

8.3 

668F 

8.2 
664F 

10 

Sandy Silt (ML) 
Similar to above 

70 

Sandy Silt (ML) 
Similar to above 

RPS 
404 Camp Craft Road 
Austin, Texas 78746 

Sheet: 1 of 3 512/347-7588 
512/347-8243 fax 



Client: Western Refining Southwest, fnc. 

Si te: SWMU Group #3, Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geologist : Tracy Payne 

Driller: Enviro-Drill, Inc. 

Dri l l ing Rig: CME 75 

Dri l l ing Method: Hollow Stem Auger/ODEX 

Sampiing Method: Split Spoon 

Comments: N36*,41.B1ff W107°58.234' 

WELL CONSTRUCTION 

Total Depth: 43.25'bgl 

Ground Water; Saturated @ 38' bgl 

Elev., TOC (ft. msl): 5544.625 

Elev., PAD (ft. msi): 5542.030 

Elev., GL (ft. msl): 5541.979 

Site Coordinates: 
N 36»41'48.97462" W 107*58*14.05858" 

Well NO.: MW-66 (AOC 26-9) 

Start Date: 4/16/2009 

Finish Date: 4/20/2009 

Sample Description 

2 9 -

Completlon Results 

Sandy Silt (ML) 
Very fine grain, compact to loose, damp, 
brown 

Sandy Silt (ML) 
Similar to above 

Sandy Silt (ML) 
Similar to above, tan and brown 

Sandy Silt (ML) 
Similar to above, increase in sand 

Silty Sand (SM) 
Very fine grain, compact to loose, damp, 

\ light brown 
Silly Sand (SM) 
Similar to above 

Silty Sand (SM) 
Similar to above 

Silty Sand (SM) 
Similar to above 

Silty Sand (SM) 
Fine to medium grained, compact, damp, 
brown, trace gravel, clayey 

*3 

22.5' 

27' 

24.75' 5 
d 

O 

CD 

a. 

8 

te 
SSS! 

e 
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ca 
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RPS 
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RPS WELL CONSTRUCTION 

COent: Western Refining Southwest, Inc. 
Site: SWMU Group #4, Btoomflelcf Refinery 
Job No.: 354 - Bloomfield, NM 
Geologist: Tracy Payne 
Driller: Enviro-Drill, Inc. 
Drilling Rig: CME 75 
Drilling Method: Hollow-Stem Auger 
Sampling Method: Spilt Spoon 
Comments: N 36*42.029 W107*58.194' 

Total Depth: 23 bgl 
Ground Water: Saturated @ 18' bgl 
Elev., TOC ( f t msl): 5523.312 
Elev., PAD (ft. msl): 5520.676 
Elev., QL ( f t msl): 5520.542 
Site Coordinates: 
N3S«45'01.73369" 
W107*S8'11.54409" 

Well No.: MW-67 (SWMU 10-9) 
Start Date: 8/26/2010 1230 
Finish Date: 8/26/2010 1630 

15-

17-

19-

21-

23-

25-

27-

29-

Sampiing 

i4ic saw 
2E/3J 

1 

fe 

05 

10 

20 

20 

Sample Description Completion Results 

Gravelly Sand (SW) 
Fine to medium grain, loose, damp, gray, 
no odor 

Gravelly Sand (SW) 
Similar to above, no odor 

Gravelly Sand (SW) 
Similar to above, clayey, saturated, no 
odor 

Gravelly Sand (SW) 
Similar tn above, saturated, no odor 

Clay(CH) 
High plasticity, very stiff, damp to dry, 
yellowish brown, no odor 

Total Depth - 23' BGL 

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

Sheet: 2 of 2 



RPS WELL CONSTRUCTION 

Client: Western Refining Southwest, Inc. 

Site: SWMU Group #5, Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geologist: Tracy Payne 

Driller: Envlro-Drlll, Inc. 

Drilling Rig: CME 75 

Drilling Method: Hollow-Stem Auger 

Sampling Method: Split Spoon 

Comments: N 3&>4i.95r wmBS8.374' 

Total Depth: 18'bgl 
Ground Water: Saturated @ 14' bgl 

Elev, TOC (ft. msl): 5517.372 

Elev., PAD (ft. msl): 5514.291 

Elev., GL (ft msl): 5514.304 

Site Coordinates: 
N 36841 •57.46756" 

W ^7a58'22.A7236" 

Well No.: MW-68 (SWMU 15-18) 

Start Date: 8/27/2010 0845 

Finish Date: 8/27/2010 1100 

I 

Sampling 

1 
E 

o 

I 
3 

s. 
o 

Sample Description 

-3 -

-1 -

1-

3 -

5 -

7-

9-

1 1 -

13-

•1.5-
L 2 . 1030 

G/2V/ 
2E/3J 

::1Z-
!14' 

104GG/2V/ 
2E/3J 

Ground Surface 
0.1 
7S*F 

0.2 
72fF 

0.5 
72>F 

' 90 

Silty Sand (SM) 
Fine grain, loose, damp, brown, no odor 

80 

Silty Sand (SM) 
Similar to above, no odor 

0.1 
72"^ 

0.1 
7 2 B p 

Gravelly Sand (SW) 
Fine grain, loose, gray, damp, no odor 

Gravelly Sand (SW) 
Similar to above, no odor 

ml . ' m . • 

2.0 
75*F 

-T.'lr-.-Tj 

60 

Gravelly Sand (SW) 
No recoveiy, similar to above 
Gravelly Sand (SW) 
Similar to above, no odor 

1.5 
75BF 

1.3 
79»F 

• : . i 5 i * : . 

50 

Gravelly Sand (SW) 
Similar to above, no odor 

80 

Gravelly Sand (SW) 
Similar to above, no odor, very moist to 
saturated at 14" bgl 

RPS 
3833 S. Staples, Suite N-229 
Corpus Christ], Texas 78411 

Sheet: 1 of 2 361/855-
361/B55-; 



RPS 
WELL CONSTRUCTION 

Client: Western Refining Southwest, Inc. 

Site: SWMU Group #5, Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geologist: Tracy Payne 

Driller: Enviro-Drill, Inc. 

Drilling Rig: CME 75 

Drilling Method: Hollow-Stem Auger 

Sampling Method: Split Spoon 
Comments: N36°41.957' W107"5&374' 

Total Depth: 18'bgl 

Ground Water: Saturated @ 14' I 

Elev., TOC ( f t msl): 5517.372 

Elev., PAD ( f t msl): 5514.291 

Elev., GL (ft. msl): 5514.304 

Site Coordinates: 

N 36»41'57.46756" 

W 107B58'22.47236" 

Well No.: MW-68 (SWMU 15-18) 

Start Date: 8/27/2010 0845 

Finish Date: 8/27/2010 1100 

I 
f 

Sampling 

I 
E 

! 
e 

1 I 
u 
OB 

Sample Description Completion Results 

16-

18-

20-

22-

24-

26-

28-

30 -

Gravelly Sand (SW) 
Similar to above, saturated, no odor 

100 

Gravelly Sand (SW) 
\Simllar to above, saturated, no odor / 

Weathered Sandstone (SS) 
Fine to medium grain, dense, friable, 

\damp, light brown to tan / 
Total Depth «18' BGL 

18,25' 

1 
w 

i 
9 

c 
Z, 
IE 

RPS 
3833 S. Staples, Suite N-229 
Corpus Christ', Texas 78411 

Sheet: 2 Of 2 361/855-7335 
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RPS WELL CONSTRUCTION 

CHent: Westsm Refining Southwest, Inc. 

Site: SWMU Group #5, Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geologist: Tracy Payne 

Driller: Enviro-Drill, Inc. 

Drilling Rig: CME 75 

Drilling Method: HoHow-Stem Auger 

Sampling Method: Split Spoon 

Comments: N 36*41.987' WtOT^^ 

Total Depth: 12'bgl 

Ground Water: Not Encountered 

Elev., TOC (ft. msl): 5508.513 

Elev, PAD (ft. msl): 5505.487 

Elev, GL (ft. msl): 5505.201 

Site Coordinates: 

N 36a41,59.30045" 

W 107858'22.33410" 

Well No.: MW-69 (SWMU15-22) 

Start Date: 8/31/2010 0830 
Finish Date: 8/31/2010 1130 

f 
2 

Sampling 

I 

Sample Description 

-3-

- 1 -

1 -

Ground Surface 

1:0.5-

¥ 
100SG£W 

2E/3J 

101 5G/2V7 
2E/3J 

1.3 
70»F 

1.7 
71 "F 

2.2 
73aF 

ass90 

3 ^ 

Gravelly Sand (SW) 
Fine grain, loose, damp, gray, no odor 

eo 

Gravelly Sand (SW) 
Similar to above, no odor, gravel 1/4-Inch 
to 1-Inch 

5- 2.2 
74"F 

2.8 
74»F 

|3$&! 

ft 
50 

Gravelly Sand (SW) 
Similar to above, no odor 

10 

Gravelly Sand (SW) 
Similar to above, no odor 

9-

11-

13-

2.9 
79»F 

2.7 
79»F 

100 

Weathered Sandstone (SS) 
Fine grain, compact/dense, damp, light 
tan, no odor 

100 

Weathered Sandstone (SS) 
Similar to above 

Total Depth »12* BGL 

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

Sheet: 1 of 1 361/855-7335 5* 
361/855-7410 fax 



RPS 
WELL CONSTRUCTION 

Client: Western Refining Southwest, Inc. 

Site: SWMU Group #4, Bloomfield Refinery 

Job No.: UEC01120 - Bloomfield, NM 

Geologist: Tracy Payne 

Driller: Enviro-Drill, Inc. 

Drill ing Rig: CME 75 

Drilling Method: Hollow-Stem Auger 

Sampling Method: Split Spoon 

Comments: N36s41.984' W107a58.146' 

Total Depth: 26.25' bgl 

Ground Water: Saturated @ 20' bgl 

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 

Well No.: MW 70 

Start Date: 1/30/2012 1300 

Finish Date: 1/30/2012 1600 

a. 
tt 
a 

Sampling 

a. 
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Sample Description Completion Results 

Ground Surface 

1 - 1.1 
57SF 

7.5 
575F 

8.2 
57SF 

80 

Fill (Silty Sand/Gravel) 
Trace process sulfur, faint sulfur odor 

90 

Fill (Silty Sand/Gravel) 
Trace process sulfur, faint sulfur ocor 

90 

Fill (Silty Sand/Gravel) 
Process sulfur/catalyst, sulfur odor 

No Recovery 

7 -

9 -

1 1 -

13 -

20.2 
548F 

6.2 
54eF 

8.4 

54!E 

90 

Fill (Silty Sand/Gravel) 
Process sulfur/catalyst, sulfur odor 

90 

Fill (Silty Sand/Gravel) 
Process sulfur/catalyst, sulfur odor 

100 

Fill (Silty Sand/Gravel) 
Process sulfur/catalyst, sulfur odor 

RPS 
404 Camp Craft Road 
Austin, Texas 78746 

Sheet: 1 of 2 512/347-7588 
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-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 

a 
a> a 

Sampling 

a 2 
a> 
a 
E 

o c 
S 
c 

&8 
I I 
ra > 
V) • 

c 
o 

S 
a 
Ul 

o 
a. 
u 

OA 

u 
co 
u 
Ui 

o u 
tt ac 

Sample Description Completion Results 

- 2 -

0 -

2 -

4 -

6 -

Ground Surface 

TTTT 5-
1125 

G/4oz 
3J 

10-

12-

14 -

0.0 
48SF 

0.0 
44SF 

0.0 
44SF 

0.0 
44SF 

0.0 
39SF 

0.0 
38eF 

0.0 
38SF 

70 

Silty Sand (SM) 
Very fine grain, compact, brown, moist to 
damp, no odor 

90 

Silty Sand (SM) 
Similar to above, light brown to tan 

90 

Silty Sand (SM) 
Similar to above 

Sand(SP) 
Fine grain, loose, damp, brown, no odor 
Sandy Clay (CL) 
Moderate plasticity, firm, damp, gray, fine 

\grain sand in partings, no odor, calcareous / 

Sand(SP) 
Fine grain, loose, damp, light brown, no 
odor 
Sand(SP) 
Similar to above 

Sand(SP) 
Similar to above 

Sand (SP) 
Similar to above 

RPS 
404 Camp Craft Road 
Austin, Texas 78746 

Sheet: 1 of 5 512/347-7588 
512/347-8243 fax 



RPS 
WELL CONSTRUCTION 

Well No.: BK-9 (MW-BCK1) 

Start Date: 1/24/2012 1100 

Finish Date: 2/1/2012 1425 

Client: Western Refining Southwest, Inc. Total Depth: 79' bgl 

Site: Background Investigation, Bloomfield Refinery Ground Water: Saturated @ 73.5' bgl 

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: 

Dril l ing 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 

1 6 -

1 8 -

2 0 -

2 2 -

24-

26-

28-

3 0 -

3 2 -

Sampling 

2 
(V 
"3. 
E 

S c 

I I 
ca >. 
t o r 

8 
CO 

90 

90 

80 

90 

Sample Description 

Sand (SP) 
Fine grain, loose, damp, light brown, no 
odor 

Sand(SP) 
Similar to above 

Completion Results 

Sand(SP) 
Similar to above 

Sand (SP) 
Similar to above 

90 

90 

90 

90 

Sand(SP) 
Similar to above 

Sand (SP) 
Similar to above 

Silty Clay (CL) 
Low plasticity, firm, damp, brown, trace 

\fine grain sand 
Silty Clay/Clayey Silt (CL) 
Low to moderate plasticity, firm, damp, . 
brown, trace fine grain sand / 
Clayey Silt (ML) 
Low plasticity, firm to soft, brown, clay 
lense at base 
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RPS WELL CONSTRUCTION 
Well No.: BK-9 (MW-BCK1) 

Start Date: 1/24/2012 1100 

Finish Date: 2/1/2012 1425 

Client: Western Refining Southwest, Inc. Total Depth: 79' bgl 

Site: Background Investigation, Bloomfield Refinery Ground Water: Saturated @ 73.5' bgl 

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 
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Sample Description 

Clayey Silt/Silt (ML) 
Similar to above, clay content decreases 
with depth, light brown 

Silty Sand (SM) 
Very fine grain, loose, brown, damp 

Sand(SP) 
Very fine to medium grained, subrounded, 
loose to compact, brown to gray, no oodor, 
damp 

Silty Sand (SM) 
Very fine grain, loose, brown, damp, no 
odor 

Silty Sand (SM) 
Similar to above 

Silty Sand (SM) 
Similar to above 

Silty Sand (SM) 
Similar to above 

Silty Sand (SM) 
Similar to above 

Silty Sand (SM) 
Similar to above 

Completion Results 
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RPS 
WELL CONSTRUCTION 

Well No.: BK-9 (MW-BCK1) 

Start Date: 1/24/2012 1100 

Finish Date: 2/1/2012 1425 

Client: Western Refining Southwest, Inc. Total Depth: 79" bgl 

Site: Background Investigation, Bloomfield Refinery Ground Water: Saturated @ 73.5' bgl 

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: 
Drill ing 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 
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Sample Description 

Silty Sand (SM) 
Very fine grain, loose, brown, damp, no 
odor, trace fine to medium grain 
subrounded sand 

Silty Sand (SM) 
Similar to above 

Clay(CH) 
High plasticity, stiff, damp, dark brown 

Clay (CH) 
Similar to above 

Clay/Gravel (CH/GW) 
Refusal with split spoon, gravel chips in 

\spoon ' 
Gravel (GW) 

\Gravel chips in spoon 
Gravel (GW) 
Split spoon from 62-62.5' bgl 

y 

Gravel (GW) 
Split spoon from 64-64.5' bgl 

Gravel (GW) 
Split spoon from 66.0-66.5' bgl 

Completion Results 
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RPS WELL CONSTRUCTION 
Well No.: BK-9 (MW-BCK1) 

Start Date: 1/24/2012 1100 

Finish Date: 2/1/2012 1425 

Client: Western Refining Southwest, Inc. Total Depth: 79' bgl 

Site: Background Investigation, Bloomfield Refinery Ground Water: Saturated @ 73.5' bgl 

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 
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Gravel (GW) 
Sampled from 70-70.5' 

o 

Gravel (GW) 
Similar to above 

10 
Gravel (GW) 
Similar to above, moist to saturated at 

\base 
Clay/Shale (CL) 
Very dense, dry, yellowish brown, 

\Nacimiento Formation 
Clay/Shale (CL) 
Similar to above 
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Clay/Shale (CL) 
Low plasticity, very dense, very stiff, dry, 
gray 
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Total Depth = 79' BGL 
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RPS 
WELL CONSTRUCTION 

Client: Western Refining Southwest, Inc. 

Site: Background Investigation, Bloomfield Refinery 

Job No.: UEC01318 - Bloomfield, NM 

Geologist: Tracy Payne 

Driller: Enviro-Drill, Inc. 

Drilling Rig: CME 75 

Drilling Method: Hollow Stem Augers 

Sampling Method: Split Spoon 

Comments: N 36=41.873' W 107s57.845' 

Total Depth: 60' bgl 

Ground Water: Not Encountered 

Elev., TOC (ft. msl): 5517.800 

Elev., PAD (ft. msl): 5516.522 

Elev., GL(ft. msl): 5516.131 

Site Coordinates: 
N 2073370.61 E 2684757.931 

Well No.: BK-10 (MW-BCK2) 

Start Date: 2/7/2012 1740 

Finish Date: 2/13/2012 1400 
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Silt (ML) 
Very fine grain, loose, dry, brown, no odor 

90 

Silt (ML) 
Similar to above 

80 

Silt (ML) 
Similar to above, gravel at base 

si.. cv> 10 

Sandy Gravel (GW) 
Fine gravel sand in 1/2" to >3" size gravel, 
damp, gray, no odor 
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Sandy Gravel (GW) 
Similar to above 

No Recovery 
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Silt/Sand/Clay (CL) 
Very fine grain, compact to dense, 
dry/crumbly, light gray/tan 
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Silty Clay (CL) 
Similar to above, gray, no odor, very dense 
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RPS WELL CONSTRUCTION 

Client: Western Refining Southwest, Inc. Total Depth: 60' bgl 

Site: Background Investigation, Bloomfield Refinery Ground Water: Not Encountered 

Well No.: BK-10 (MW-BCK2) 

Start Date: 2/7/2012 1740 
Finish Date: 2/13/2012 1400 

Job No.: UEC01318 - Bloomfield, NM 

Geologist: Tracy Payne 

Driller: Enviro-Drill, Inc. 

Drilling Rig: CME 75 

Drilling Method: Hollow Stem Augers 

Sampling Method: Split Spoon 

Comments: N 36=41.873' W 107e57.845' 

Elev., TOC (ft. msl): 5517.800 

Elev., PAD (ft. msl): 5516.522 

Elev., GL(tt . msl): 5516.131 

Site Coordinates: 
N 2073370.61 E 2684757.931 
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Sample Description 

Silty Clay (CL) 
Similar to above, gray, very dense, calcite 
crystals present 

Clayey Silt (ML) 
Very low plasticity, firm, dry, grayish 
brown, no odor 

Clayey Silt (ML) 
Similar to above, dry, firm 

Silty CLay(CL) 
Low plasticity, very stiff/compact, dry, gray, 
no odor, calcite crystals 

Silty Clay (CL) 
Similar to above 

Silty Sand/Sandstone (SP/SS) 
Very fine grain, compact to cemented, 
damp, greenish gray, no odor 

Silty Sand/Sandstone (SP/SS) 
Similar to above, no odor 

Silty Sand/Sandstone (SP/SS) 
Similar to above, cemented, no odor, gray 

Completion Results 
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RPS 
WELL CONSTRUCTION 

Client: Western Refining Southwest, Inc. Total Depth: 60' bgl 

Site: Background Investigation, Bloomfield Refinery Ground Water: Not Encountered 

Job No.: UEC01318 - Bloomfield, NM 

Geologist: Tracy Payne 

Driller: Enviro-Drill, Inc. 

Dril l ing Rig: CME 75 

Dril l ing Method: Hollow Stem Augers 

Sampling Method: Split Spoon 

Comments: N 36=41.873' W 107*57.845' 

Elev., TOC (ft. msl): 5517.800 

Elev., PAD (ft. msl): 5516.522 

Elev., GL(ft. msl): 5516.131 

Site Coordinates: 
N 2073370.61 E 2684757.931 

Well No.: BK-10 (MW-BCK2) 

Start Date: 2/7/2012 1740 

Finish Date: 2/13/2012 1400 
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Sample Description 

Clayey Silt (ML) 
Very low plasticity, firm, slightly cemented, 
dry, gray, no odor 

Clayey Silt (ML) 
Similar to above 

Clayey Silt (ML) 
Similar to above 

Clayey Silt (ML) 
Similar to above, trace sand 

Clayey Silt (ML) 
Similar to above, trace sand, compact to 
cemented 

Clayey Silt/Sand (ML/SC) 
Low plasticity, firm, damp, gray, no odor, 
core saturated outside, poorly cemented 

Clayey Silt/Sand (ML/SC) 
Similar to above 

35' 

37' 

Silty Sand (SM) 
Fine grain, compact to poorly cemented, 

\damp, greenish gray, no odor / 
Silty Sand (SM) 
Similar to above 

Silty Sand (SM) 
Similar to above 

40' 

Completion Results 
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RPS WELL CONSTRUCTION 

Client: Western Refining Southwest, Inc. Total Depth: 60' bgl 

Site: Background Investigation, Bloomfield Refinery Ground Water: Not Encountered 

Well No.: BK-10 (MW-BCK2) 

Start Date: 2/7/2012 1740 

Finish Date: 2/13/2012 1400 
Job No.: UEC01318 - Bloomfield, NM 

Geologist: Tracy Payne 

Driller: Enviro-Drill, Inc. 

Drilling Rig: CME 75 

Drilling Method: Hollow Stem Augers 

Sampling Method: Split Spoon 

Comments: N36°41.873' W 107fi57.845' 

Elev., TOC (ft. msl): 5517.800 

Elev., PAD (ft. msl): 5516.522 

Elev., GL(ft. msl): 5516.131 

Site Coordinates: 
N 2073370.61 E 2684757.931 
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Sample Description 

Silty Sand (SM) 
Similar to above, fine grain, compact to 
poorly cemented, damp, greenish gray, no 
odor 

Silty Sand (SM) 
Similar to above 

Silty Sand (SM) 
Similar to above, trace clayey sand 

Silty Sand (SM) 
Similar to above, trace clayey sand 

Silty Sand (SM) 
Similar to above 

Total Depth = 60' BGL 

Completion Results 
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