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ECEIVED OCB

John E. Kieling, Acting Bureau Chief 1 oeT 1Y Pk UrS
New Mexico Environment Department ' _
Hazardous Waste Bureau
2905 Rodeo Park Drive East, Bldg 1

- Santa Fe, NM 87505

- .

October 7, 2011

Certified Mail #: 7009 2250 0002 3833 5032

Re: Response to September 29, 2011 APPROVAL
Facility-Wide Groundwater Monitoring Plan — June 2011
Western Refining Southwest, Inc., Bloomfield Refinery
EPA ID# NMD089416416
HWB-WRB-11-005

Dear Mr. Kieling:

* Western Refining Southwest, Inc., Bloomfield Refinery has prepared the following re'sponse to
your comment (dated September 29, 2011) on the above referenced facility-wide monitoring
plan.

NMED’s Comment — Appendix A (Facility Well Logs), MW-67
Well MW-67 is missing page 1 of 2 in the well logs. Provide replacement page(s) for the
missing well information for MW-67 by October 14, 2011.

Western’s Response
A copy of the complete well log for MW-67 is attached.

If you have questlons or need any additional information, please feel free to contact me at
(505) 632- 4171 .

Sj ncerely,

es R. Schmaltz
Health ‘Safety, Environmental, and Regulatory Director
Western Refining Southwest, Inc Bloomfield Refinery

cc. D. Cobrain— NMED HWB
L. Tsinnajinnie — NMED HWB
C. Chavez - OCD
A. Hains - WNR

111 County Road 4990, Bloomfield, New Mexico 87413 ¢ 505 632-8006 ¢ www.wnr.com
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' Client: Western Refining Southwest, Inc.
Site: SWMU Group #4, Bloomfield Refinery
1 Job No.: 354 - Bloomfield, NM
Geologist: Tracy Payne

Drilter: Enviro-Drill, Inc,

Drilling Rig: CME 76

Drilling Method: Hollow-Stem Auger
Sampling Method: Split Spoon
Comments: N 36%42.029' W107°58.194’

Total Depth: 23’ bgl

Ground Water: Saturated @ 18’ bgl

WELL CONSTRUCTION

Well No.: MW-67 (SWMU10-9)

Start Date: 8/26/2010 1230
Finish Date: 8/26/2010 1630

Elev., TQC (ft, msl); 5523.312
Elev., PAD (ft. msl): 6520.676¢'
Elev., GL (ft. msl): 5520.542

Site Coordinates:
N 36°42'01.73369"
W 107958'11.54409"
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L Well No.: MW-67 (SWMU10-9)
Client: Western Refining Southwest, lric. Total Depth: 23"bg! Start Date: 8/26/2010 1230
Site: SWMU Group #4, Bloomfield Refinery Ground Water: Salurated @ 18'bg!  Finjsh Date: 8/26/2010 1630
Job No.: 354 - Bloomfield, NM Elev., TOC (ft. msl): 5523.312.
Geologist: Tracy-Payne ~ Elev., PAD (ft. msl): 5520.676
Drilter: Erviro-Drill, Inc. : Elev., GL (ft. msi): 5520.542
Drilling Rig: CME 75 Site Coordinates:
Drilling Method: Hollow-Sfem Auger N 35242'01.73369"
Sampling Method: Split Spoon © W 107°58'11.54409"
Comments: N 36%42.029' W107258.194'
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NEW MEXICO
ENVIRONMENT DEPARTMENT

Hazardous Waste Bureau

2905 Rodeo Park Drive East, Building 1

SUSANA MARTINEZ ) . DAVE MARTIN
Governor Santa Fe, New Mexico 87505-6303 Secretary
Phone (505) 476-6000  Fax (505) 476-6030
JOHN A. SANCHEZ BUTCH TONGATE
Lieutenant Governor Www.nmenv.state.nm.us Acting Deputy Secretary

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

September 29, 2011

Mr. Randy Schmaltz
Environmental Manager

Western Refining, Southwest, Inc.
Bloomfield Refinery

P.O. Box 159

Bloomfield, New Mexico 87413

RE: APPROVAL
FACILITY-WIDE GROUNDWATER MONITORING PLAN - JUNE 2011
WESTERN REFINING SOUTHWEST INC., BLOOMFIELD REFINERY
EPA ID# NMD089416416
HWB-WRB-11-005

Dear Mr. Schmaltz:
The New Mexico Environment Department (NMED) has received Western Refining Southwest,
Inc., Bloomfield Refinery’s (Western) Facility-Wide Groundwater Monitoring Plan (FWGMP)

dated June 2011. NMED has reviewed the FWGMP and hereby issues this Approval with the
following comment.

1. Appendix A (Facility Well Logs), MW-67:

NMED’s Comment: Well MW-67 is -missing page 1 of 2 in the well logs. Provide replacement
page(s) for the missing well information for well MW-67 by October 14, 2011.




R. Schmaltz
September 29, 2011
Page 2 of 2

If you have any questions regarding this letter, please contact Leona Tsinnajinnie of my staff at
(505) 476-6057. :

Sincerely,

.

. LL]/-\—// A

John E. Kieling
Acting Chief _
Hazardous Waste Bureau

cc: D. Cobrain, NMED HWB
L. Tsinnajinnie, NMED HWB
C. Chavez, OCD
A. Hains, Western Refining Company, El Paso, Texas

File: HWB-WRB-11-005 and Reading 2011




Western ‘ wne

. Refiming '
Leona Tsinnajinnie Carl Chavez
New Mexico Environment Department NM Energy, Minerals & Natural Resources
Hazardous Waste Bureau Oil Conservation Division, Env Bureau
2905 Rodeo Park Drive East, Building 1 1220 South St. Francis Drive
Santa Fe, NM 87505 Santa Fe, NM 87505 :
Certified Mail#: 7010 1870 0002 6760 0238 (NMED)
Certified Mail#: 7010 1870 0002 6760 0221 (OCD)
July 29, 2011
RE:  Notification to Conduct Annual Groundwater Monitoring ~ e
Western Refining Southwest, Inc. - Bloomfield Refinery = f:_t:;
EPA ID# NMD089416416 = oy
GW - 001 & T
! i
| -
Dear Ms. Tsinnajinnie and Mr. Chavez, > L;:':
C— L)

Western Refining Southwest, Inc. — Bloomfield Refinery (Western) would like tg-pon@
the Annual Sampling Event at the Bloomfield Refinery starting the week of Auglst 8th,
2011. Based on the number of sample locations included as part of the Annual -
Monitorlng Event, we anticipate that sampling activities will be completed during the

week of August 22, 2011.

Locations from which samples will be collected during this sampling event include the

Refinery Complex North Boundary Barrier, San Juan River Bluff, and from the. San.Juan -
River.. All annual groundwater monitoring activities will be performed pursuant to the "
gurdelines outlined in the approved Facmty-Wlde Groundwater Monltorlng Plan dated A

June 2011.

Prior to collecting groundwater samples, depth-to-groundwater and separate phase .
hydrocarbon (SPH) thickness-measurements will be collected. Pumps equipped in each
active recovery well will be removed and groundwater levels will be allowed time to
stabilize prior to collectlng the depth-to-groundwater and SPH thickness measurements

If any representatives from NMED and/or OCD would like to participate, pIease contact
me so that safety orientation training can be scheduled for incoming personnel. If you
have any questions or need addltlonal mformatlon please feel free to contact me at

(505) 632-4166.

Sincerely,
Kelly Robinson

Environmental Superv:sor
Western Refining Southwest, Inc. - Bloomfield Refinery

oleespas

Cc: Randy Schmaltz — Environmental Manager — Bloomfield Refinery

50 Coimt{l Road 4990, Bloomfield, New Mexico 87413 ¢ 505 632-4101 * www.wnr.com
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‘ June 29, 2011
[ John Kieling, Acting Bureau Chief Carl Chavez ‘
! New Mexico Environmental Department NM Energy, Minerals & Natural Resources Dept.
: " Hazardous Waste Bureau Oil Consérvation Division, Environmental Bureau
| 2905 Rodeo Park Drive East, Building 1 1220 South Saint Francis Drive

Santa Fe, New Mexico 87505-6303 Santa Fe, NM 87505

N

P UPS Tracking #: 1ZF9F6470199766022
' UPS Tracking #: 1ZF9F6407095553232

Re:  Facility-Wide Groundwater Monitoring Plan - June 2011 o 7',

Giant Refining Company, Bloomfield Refinery Order No. HWB 07—34(CO)
EPA ID#: NMD089416416 =

NMOCD Discharge Permit #: GW-001 ey
Dear Mr. Kieling and Mr, Chavez: : ‘ ;==

Western Refining Southwest Inc. - Bloomfield Refinery is submitting the above > -
referenced Facility-Wide Groundwater Monitoring Plan (Plan) pursuant to the July 20072
HWB Order and the Bloomfield Refinery Facility Discharge Permit GW-001. Th¢ -
modifications made to the June 2011 version of the Plan include the following:

Three additionall RCRA inyestigation wells that were installed:in.2010 as part of o
the on gomg RCRA 1nvest1gat10n activities have been added:to’ the momtonng
program as prev1ous dlrected by NMED

Modrtlcatlons to the Rlver Terrace area groundwater samphng program as
, approved by’ NMED in the letter Proposals to Modify Monitoring at the River

Terrace Area dated March 15 2011 have been mcorporated into the June 2011
Plan ) : .

Hrstonc data summary tables 1nc1uded it prev1ous Plan’ up dates as Appendlx A
through Appendlx G and Appendlx E have been removed from the Plan.

The Facrhty-Wrde Groundwater Momtorlng Plan séfves as a resource that outhnes the
groundwater monitoring activities conducted at the Bloomfield Refinery. The results and
conclusions from these activities are included in the Groundwater Remedratzon &

. Monitoring Annual Report Wthh is submitted. 10: NMED and OCD by April 15™ of each
calendar year. Based on a previous phone conversatxon with NMED; it was agreed that
that information pertaining to histoti¢ monitoring data would-provide more value if it
were included in the annual Groundwater Rémediation and Monitoring Reports rather
than the as part of on-going Facility- Wide Groundwater Monitoring Plan up-dates.
Therefore with this said, Appendix A through Appendrx E and Appendlx G originally
included in prior Plan updates have since been removed from this submittal.

50 County Road 4990, Bloomfield, New Mexico 87413 ¢ 505 632-4101 » www.wnr.com



If you have any questions or would like to discuss the-Investigation Work Plan, please

contact me at (505) 632-4171 or Randy.Schmaltz@wnr.com.

Smcerely,

A Piicon

Kelly Robmson :
Environmental Supervisor

On behalf of James R. Schmaltz .
Health, Safety, Environmental, and Regulatory Director
Western Refining Southwest, Inc. - Bloomfield Refinery

cc:  D. Cobrain NMED)
L. Tsinnajinnie (NMED)
A. Hains (WNR)
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Executive Summary

This Facility-Wide Groundwater Monitoring Plan (Plan) has been prepared pursuant to
the terms and conditions of an Order issued on July 27, 2007 by the New Mexico
Environment Department (NMED) to San Juan Refining Company and Giant Industries

Arizona, Inc. This Plan also satisfies the requirement as stated in the facility’s Discharge

Permit GW-001 required by New Mexico Energy, Minerals, and Natural Resources
Department Oil Conservation Division (OCD) for the Bloomfield Refinery.

This Plan has been prepared to collect data that will be used to characterize the nature and
.extent of potential impacts to groundwater at and migrating from the Bloomfield Refinery
owned by San Juan Refining Company and operated by Western Refining Southwest,
Inc. (Western). This Plan also includes monitoring the effectiveness of interim
containment and remediation systems implemented at the Facility, specifically the North
" Boundary Barrier Wall and the River Terrace Bioventing System. Also included is
sampling of San Juan River, existing outfall locations in the east portion of the Facility,
and seeps located along the western portion of the Facility.

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

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. Bloomfield Refinery 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

Western Refining \
w Reﬁning Facility-Wide Groundwater Monitoring Plan E-4
June 2011




the River Terrace results, are included in the Groundwater Remediation and Monitoring
Annual Report, which is submitted by April 15" of each year. Results of River Terrace
monitoring are submitted separately as part of the River Terrace Voluntary Corrective
Measures Bioventing System Annual Report, which is submitted by March of each year.
Proposed revisions to the Facility-Wide Groundwater Monitoring Plan will be submitted
to both NMED and OCD by June 30® of each year. These revisions may include, but not
be limited to, a reduction or change in monitoring locations, monitoring frequency,
and/or target analytes.

Western Refining
w wgm Facility-Wide Groundwater Monitoring Plan E-5
June 2011 N




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
Description of facility opefations
Summary of historic monitoring data
Description of subsurface conditions
Monitofing and samlpling methods

Monitoring and sampling locations and frequency

Monitoring and sampling schedule

1. >Fa‘cility 0wn~ership and Operation

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

Owner: Western Refining, Inc.
123 W. Mills Avenue, Suite 200
El Paso, TX 79901

Operator: Western Refining Southwest, Inc. . . (Postal address)
c P.0O. Box 159 . .
Bloomfield, New Mexico 87413
Facility Name: Bloomfield Refinery (Physical address)
' #50 Rd 4990

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

- USEPAID: NMD089416416
* SIC Code: 2911

Bloomfield Refinery . . ‘
w wgfﬁm Facility-Wide Groundwater Monitoring Plan : . 1-1
June 2011 : : ' '




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 2 mile east of State Route 550 on County Road 4990 (a.k.a. Sullivan
Road). See Figure 1 for a site location map.

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

The portion of the Facility located north of County Road 4990 includes an office area that
consists of buildings, warehouse space and a storage yard, parking lots, a heavy oil
loading station, the petroleum process area, APl 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 producf 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 utilify 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

Wiest Bloomfield Refinery -
“ neﬂn“"'g Facility-Wide Groundwater Monitoring Plan 2-1
June 2011
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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 sutface 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 Western Refining and the facility is operated by Western Refining Southwest,
Incorporated. '

The Facility has a.capacity to receive and process over 18, 000 barrels of crude oil per day
(bepd). The main source of crude oil supply comes from the Four Corners area, and is
transported tanker truck. The process area of the Facility includes the following process
units: crude distillation, reforming, fluidized catalytic cracking, sulfur recovery, merox
treater, catalytic polymerization, and diesel hydrotreating. Current and past operations
produce leaded qnd 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 ex1stmg facilities), and non-petroleum
material storage.

2.3. Corporate Structure ~ \

On May 31, 2007, Giant Industries, Inc. became a wholly-owned subsidiary of Western
Refining, Inc. of El Paso, Texas. Giant Industries, Inc. is the parent company of Giant
Industries Arizona, Inc. San Juan Reﬁnmg Company is a subsidiary of Giant Industries
Atizona, Inc.

2.4. Historic Site-Wide Monitoring
2.4.1. Refinery ACompIex 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. Most of the Facility monitoring wells
extend down to the top of the Nacimiento Formation surface. Table 1 provideé a
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summary of the groundwater monitoring network installed at the Facility to-date,
including well constructlon information. A copy of the wells logs is provided in
Appendlx 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 following conditional approval from NMED of the December
2007 Facility-Wide Groundwater Monitoring Plan, groundwater samples from selected
monitoring wells were collected twice per year. Samples collected in April of each year
(as part of the Semi-Annual Monitoring Event) are analyzed for target list VOCs, total
petroleum hydrocarbons-diesel range organics (TPH-DRO), and total petroleum -
hydrocarbons-gasoline range organics (TPH-GRO). Samples collected from selected
monitoring wells in August of each year (as part of the. Annual Monitoring Event) are
analyzed for. VOCs (full suite), semi-volatile organic compounds (SVOCs), TPH-DRO,
TPH-GRO, dissolved and total metals, carbon dioxide, and general chemistry. Results of
each sampling event are reporting as part of the “Groundwater Remediation and
Monitoring Annual Report” that is submitted by April 15" of each following year.
Figure 4 provides a summary of the target VOCs detected in the Refinery Complex area
during the August 2010 Sampling Event.

2.4.2. 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 Il (submitted January 5, 2006), and the Annual Report
of the North Boundary Barrier Collection System Phase I1 May 2005 to May 2006 Report
(submitted June 28, 2006). .

Between 2008 to present following conditional approval from NMED of the December
2007 Facility-Wide Groundwater Monitoring Plan, 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
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VOCs, TPH-DRO, and TPH-GRO. Analytical results from the Semi-Annual and Annual
Sampling Events are reported in the “Groundwater Remedlatlon and Monitoring Annual
Report” which is by April 15™ of each year.

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

2.4.3. Outfall Monltormg

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 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.”. The approximate location of the Outfalls
/is shown in Figure 2. A

2.4.4. 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 5 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 6 provides a summary
of target VOCs detected at the River Terrace during the July 2010 semi-annual 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
metals, SVOCs, 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.
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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 40 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 7 provides
groundwater elevation contours recorded during the August 2010 monitoring event. The
thickness of SPH detected in 2010 is summarized in Figure 8. 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 sotirce. ' '

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

~ the Cretaceous Kirtland Shale and the Fruitland Formation.

The Nacimiento Formation acts as a confining layer to vertical migration of groundwater
beneath the refinery, which does not infiltrate to the underlying Ojo Alamo Sandstone.
The morphology of the contact between the Jackson Lake Terrace and the underlying
Nacimiento Formation in the vicinity of the facility is important in that it influences the
direction of the perched groundwater flow. Approximately 100 feet of the Nacimiento
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Formation is exposed in the precipice (bluft) face north of the Fa0111ty 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 reﬁne\ry 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 to monitor groundwater elevation fluctuations over time. Field
measurement data will be recorded on a site monitoring data sheet. The depth-to-
groundwater and SPH thickness levels will be measured to the nearest 0.01 ft. 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. Depth-to-groundwater and SPH thickness measurements will be collected
using an oil/water interface probe. Prior to groundwater sampling activities, groundwater
levels and SPH thickness measurements will be collected in all wells after the pumps
have been removed and 48-hours has passed, allowing groundwater levels to have '
stabilized.

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.

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. Total purge volume will be determined
by monitoring groundwater pH, electrical conductance, temperature, dissolved oxygen
(DO) concentrations, oxidation-reduction potential (ORP), and/or temperature after every
_ two gallons or each well volume, whichever is less, has been purged from the well. Field
parameters will be measured using an Ultrameter 6P hand-held instrument or equivalent,
with the exception of dissolved oxygen (DO) which is monitored using a field probe.
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Purging will continue, as needed, until the 6P hand-held instrument (or equivalent) field
readings stabilize to within ten percent between readings for three consecutive
measurements. Once the readings are within 10%, purging will stop and the well is ready
for sample collection. 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 purgéd groundwater and decontamination water will be disposed in the refinery
wastewater treatment system upstream of the APl 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:

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

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

B Sample labels and documentation will be completed for each sample.
Immediately after the samples are collected, they will be stored in a cooler with
ice or other appropriate storage method until they dre 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
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method holding times. At a minimum, all samples will be submitted to the
laboratory within 48 hours after their collection.

"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.

B 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.

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 if necessary.
Calibration measurements will be recorded in the daily field logs.
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If field equipment becomes inoperable, its use will be discontinued until the necessary
repairs are made. Instrumentation used du;ing sampling events will be recorded in the.
dally field logs. -

4.1.8: CoIIectlon 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 APl separator. All other solid waste
generated during sampling activities (including sampling gloves tubing, etc) will be
disposed of with the Refinery’s general munlclpal waste.

4.2. Analytical Methods

Groundwater and surface water samples collected durmg the monitoring events w111 be
analyzed for one or more of the following constituents: ‘

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

, Semi-Volatile Orgamc Compounds (SVOCS) by EPA Method 8270C;

'@ Total and Dissolved Metals by EPA Method 6010, except meércury which will be
analyzed by EPA Method 7470.

@ Total Petroleum Hydrocarbons (TPH) Gasolme Range Orgamcs (GRO) by EPA
Method 8015B;

TPH - diesel range organics (DRO) extended (whlch mcludes TPH DRO and
TPH-MRO) by EPA Method 8015B; S

B Total Dissolved Solids (TDS) by EPA Method 160.1 or field measurement;
a Electrical Conductance by EPA Method 120.1 or field measurement;
B Carbon Dioxide by EPA Method 310.1;
B General Chemi;try by EPA Method 310.1 and EPA Method 300.().' |
4.2.1. Target Analytes “

Table 2-provides a summary of target,an;alytes‘ for each analytical method.

4.3. Documentation of Field Act|V|t|es
4.31. General ‘

Daily ﬁeld activities; incl\udiKng.obvservations and field procedures, will be recorded using
, indelible ink on ﬁeld sampling forms. The original field forms will be maintained at the
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Bloomfield Refinery. The daily record of field activities will include the following
information:
B WellID
Date
Start and finish sampling time
Field team members, including visitors
Weather conditions
Daily activities and times conducted
“Observations
Record of samples collécted with sample designations
Photo log (if needed)
Field monitoring data, including health and safety monitoring (if needed)
Equipment used and calibration records, if appropriate

List of additional data sheets and maps completed

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

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, surfogates, 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
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internal QA/QC that meets EPA's laboratory certification requirements. The specific
procedures to be completed are identified in the following sections.

4.41. 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. Operalion, 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 obtdined
for quality assurance during samplmg activities. The samples will be handled as
described in Sectlon 4.1.5.

Field duplicate water samples will be obtained at a lfrequency 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 minimum frequency of one per day. 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 day when using disposable sampling equipment, For sampling equipment that
is used at more-than one location (e.g., sampling. pumps), an equipment rinsate blank will
be collected at a frequency of 10 percent, or a minimum of one per sampling day. Rinsate
samples will be generated by rinsing deionized water through unused or decontaminated
sampling equipment. The rinsate sample then will be placed in the approprlate sample
container and. submitted with the groundwater samples to the analytlcal 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 laboratery prior to the
sampling event and will'be kept with the shipping containers and placed with other water
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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
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.

44.4. Laboratory Deliverables

The analytical data package will be prepared in accordance with EPA-established Level
I1 analytical support protocol. As stated in the Order, the following will be included in the
analytical laboratory reports: '

W 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;

B 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 dupllcates and blanks,
submitted for analysis;

B Method blank results, including reporting limits for undetected analytes;

B Surrogate recovery results and corresponding control 11m1ts for samples and
method blanks (organic analyses only);

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

B [aboratory duplicate results for i morgamc analyses, including relative percent
* differences and correspondlng control limits;

B Sample chain-of-custody documentation;
B Holding times and conditions;

® Conformance with required analytical protocol(s);

Bloomf eld Refinery
w neﬁning Facility-Wide Groundwater Monitoring Plan 4-7
. June 2011




Section 4
Investigation Methods

Instrument calibration;
Blanks;

Detection/quantitation limits; s

Recoveries of surrogates and/or matrix spikes (MS/MSDs);
Variabilify for duplicate analyses; ‘
Completeness;

Data report formats;

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

A cover letter referencing the procedure used and discussing any analyﬁcal

problems, deviations, and modifications, including signature from authority
representative certifying to the quality and authenticity of data as reported;

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

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

Reconstructe‘d ion clhromatogra,ms for gas chromatograph/mass spectrometry
(GC/MS) analyses for each sample and standard calibration;

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

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

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

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

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

"Analyte concentrations with reporting units identified, including data qualification

in conformance with the contract laboratory program Statement of Work (SOW)
(include definition of data descriptor codes), : A

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

W 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:

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

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

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

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

B A calibration data summary reporting callbratnon 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, if
accomplished; all MS results (recoveries and spike amounts); and laboratory
control sample analytical results). '

Bloomfield Refinery will present summary tables of these data in the formats described
in Section X of the NMED July 2007 Order. The raw analytical data, including
calibration curves, instrument calibration data, data calculation work sheets, and other
laboratory support data for groundwater monitoring samples, will be compiled and kept
on file locally at Bloomfield Refinery for reference. The data will be available to NMED
upon request.
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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
Manager of data quality exceptions within one business day of identifying the data
quality exception in order to allow for sample re-analysis, if possible.

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

4.4.6.1. Blanks

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

4.4.6.2. Field Duplicates

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

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.
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. 4.4.6.4. Holding Times

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

4.47. Representativeness and Comparability

4.47.1. 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
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.

4.47.2. 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:

B Holding times
Detection limits
Field equipment rinsate blanks
Field blanks -
Field Duplicates !
Trip blanks

Reagent blanks -

Laboratory duplicates
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Laboratory blanks .
Laboratory matrix spikes
Laboratory matrix spike duplicates

Laboratory blank spikes

Laboratory blank spike duplicates
B 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.

Bloomfield Refinery
w weem Facility-Wide Groundwater Monitoring Plan 4-12

June 2011




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
establish background groundwater quality, assess groundwater quality beneath and
immediately downgradient of the Facility, and evaluate local groundwater flow
conditions.

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

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

5.1.  Refinery Complex.
5.1.1. Sampling Locations

The following wells will be sampled within the Refinery Complex (NMED, 2007):

Background Wells
MW-3, MW-5, and MW-6

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

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

; Bloomfield Refinery .
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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, and MW- 69

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 9. Information

, regarding the construction details of the monitor wells, mcludmg 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 evacuated to prevent releases along the river bluff.

Sump well monitoring activities will be included in the annual groundwater momtormg
~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; ’

SVOCs (RCRA Investigation Wells Only for two years)
TPH-DRO extended;

TPH-GRO;

Dissolved and Total Metals;.

~

Carbon Dioxide;

. Alkalinity (total, bicarbonate, and carbonate);

Anions

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.

\
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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:

B Electrical Conductivity

Temperature

pH |

Oxidation Reduction Potential

Total dissolved solids

Dissolved Oxygen

5.2. North Boundary Barrier
5.2.1. Sampling Locations

The followihg 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
-data and the presence of SPH. Figure 10 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-casmg elevation, is prov1ded
in Table 1.
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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:

B VOCs (target list);

B 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

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, if water is present:

Outfalls
East Outfall #2, and East Outfall #3

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

In 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 AP separator. Since fluids from East Outfall #1 no longer
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),
Bloomfield will follow the required sampling activities set by NMED.. Figure 11 and
Figure 2 show the locations of the outfalls and seeps, respectively.
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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. Samplwing 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:
B VOCs (target list);
M Total and Dissolved Metals (target list);
B Carbon Dioxide;
| Al-i(alinity (total, bicarbonate, and carbonate);
M Anions. |
In addition, samples will be collected from Seep 1, 6, 7, 8, and 9, if sufficient water is
present, on.a semi-annual basis and analyzed for the following chemistry constituents:
B VOCs (target list);
B Carbon Di‘oxide;
W Alkalinity (total, bicarbonate, and cérbonate);
B 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:
M Electrical Conductivity
Temperature
pH
Oxidation Reduction Potential

]
]
n
B Total Dissolved Solids
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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:

Monitoring Wells
MW-49 and DW-1

Piezometers

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 12 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 13 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.

»
3

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.

On a semi-annual basis grouﬁdwater samples will be collected from MW-49, TP-1, TP-2,
TP-5, TP-6, TP-8, and TP-9. On a biannual basis, groundwater samples will be collected
from DW-1, TP-3, TP-7, TP-10, TP-11, TP-12, and TP-13. Groundwater samples will be
analyzed for the following chemical constltuents

B VOCs (target list)
- @ TPH-GRO
B TPH-DRO extended
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B Total Recoverable Metals (target list)

The semi-annual sampling events will be scheduled such that one sampling event is
conducted during San Juan River low flow conditions, and the other sampling event will
be conducted during San Juan River high flow conditions each year. Biannual sampling
event will occur every two years (starting in 2011) and will be conducted during San Juan
River low flow conditions.

On a semi-annual basis (twice per year), samples will be collected from the San Juan
River and analyzed for the following chemical constituents: '
VOCs (target list)

TPH-GRO

TPH-DRO extended

Total and Dissolved Metals (target list)

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

Dissolved Oxygen

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

M Total Dissolved Solids
B Conductivity

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

- Upon review of the analytical results, historic facility-wide monitoring data, available
soil boring data, and Nacimiento Formation elevation data, Western Refining will assess
the monitoring program presented in this Plan. Revisions to the Plan, as necessary, will
then be presented for agency review and approval on an annual basis prior to June 30™ of
each year. These revisions may include, but not be limited to, a reduction or change in
monitoring locations, monitoring freqﬁency, 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. The initial annual sampling event
conducted under this Plan will occur in the third quarter of 2010.
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Table 1 !
" Facility-Wide Monitoring Program !
Bloomfield Refinery- Bloomfield, New Mexico
Measuring Point Measuring Point
Elevation Elevation Grade Elevation " | Grade Elevation Total Screened Depth to Nacimiento Elevation of
Well Diameter (Before 20006) (After 2006) (before 2006) (2006) Well Depth Interval Formation Nacimiento Surface
Well Type Well ID | Installation Date (in) (] ] (/] o (ft bgs) (ft bgs) (ft bgs) (ft above msl)
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 5551.2 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
Refinery Side Source Well (east-end) MW-20 9/13/91 4 5516.46 ' 5519.9 5514.66 5517.91 25.38 8.4-23.4 24 5490.66
Refinery Side Source Well (east-end) 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 38.16 121-36 35 5496.42
Monitoring Well MW-31 5/15/94 4 5532.17 5536.24 5530.57 5534.66 37.62 1 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 L 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
Refinery Side Source Well (central) MW-39 9/28/98 2 5522 5520.83 N/A 5519.1 36 © N/A 22 5497.1
Monitoring Well MW-40 3/11/97 2 5526.21 5527.31 5521.45 5527.86 34.5 N/A 31.5 5496.36
Monitoring Well MW-41 3/12/97 2 5525.13 5526.41 5529.88 5527.07 33.00 N/A 30.00 5497.07
Monitoring Well MW-44 10/1/98 2 5536.00 5535.44 5535.94 5532.27 47.50 - N/A 33.50 5498.77
Monitoring Well MW-45 1/15/03 4 5506.36 5506.36 5496.33 5504.40 17.80 4.0-14.0 N/A N/A
Monitoring Well MW-46 1/16/03 4 5504.65 5504.65 5496.43 5503.03 10.39 3.2-8.2 10.50 5492.53
Monitoring Well MW-47 3/6/03 2 5506.77 5506.77 5501.30 5504.15 12.80 6.1-11.1 11.30 5492.85
Piezometers P-01 8/30/88 4 5524.49 N/A 5523.69 N/A 41.65 20.5-36.5 36.50 5487.19
Piezometers P-02 8/29/88 4 5523.86 N/A 5523.06 N/A 37.53 16.9-32.2 31.50 5491.56
Piezometers P-03 9/1/88 4 5507.31 5510.77 5506.51 5510.34 22 6.2-16.6 14 5492.51
Recovery Well RW-1 8/31/88 4 5526.01 5529.34 5524.61 5527.93 39.58 17.4-33 32.6 5492.01
Recovery Well RW-2 8/29/88 4 5523.61 5526.94 5523.11 5526.42 254 16.5-32.2 32 5491.11
Recovery Well RW-3 3/4/86 6 5516.96 5520.35 . 5515.56 5519.28 32.53 10.5-30.5 23 5492.56
Recovery Well RW-9 3/3/86 6 5519.77 5523.21 5518.07 5521.23 32.29 10.3-30.3 28.3 5489.77
) Recovery Well RW-14 8/6/90 4 5534.13 5537.5 5532.23 5535.19 41.1 21.1-39.1 38.5 5493.73
Recovery Well RW-15 8/7/90 4 5533.44 5536.83 5531.74 5534.56 41.7 21.7-39.7 . 35. 5496.74
Recovery Well RW-16 8/7/90 4 5532.09 5535.45 5530.29 5533.22 41.3 21.3-39.3 37.5 5492.79
Recovery Well RW-17 8/7/90 4 5530.46 5533.84 5528.86 5532.01 - 39.95 19.9-35.3 35.3 5493.56
Recovery Well RW-18 8/9/90 4 5526.08 . N/A 5523.48 N/A N/A 17.3-35.3 29 5494.48
Western Refining Southwest, Inc.
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Table 1 .
Facility-Wide Monitoring Program
Bloomfield Refinery- Bloomfield, New Mexico 4
Measuring Point Measuring Point
Elevation - Elevation Grade Elevation V| Grade Elevation Total Screened Depth to Nacimiento Elevation of
: . Well Diameter (Before 2006) (After 2006) (before 2006) (20006) Well Depth Interval Formation Nacimiento Surface
Well Type Well ID | Installation Date (in) o ) (/] o) ‘ (ft bgs) “(ft bgs) (ft bgs) (ft above msl)
Recovery Well RW-19 8/8/90 4 5527.27 - 5530.51 5525.77 5528.75 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 - -~ 553959 - | - _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 [T 5503.06 1~
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 i 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
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 OW 6+70 4/2005 2 5504.23 5504.78 5501.32 5502.14 13.5 7.5-13.5 13 5491.78
Observation Well OW 8+10 4/2005 2 5506 5506.53 5503.15 5504.27 13 - 7-13 7 5499.53
Observation Well OW 11+15 4/2005 2 5506.77 5506.7 5503.67 5504.07 13.5 6-13.5 9 5497.7
Observation Well OW 14+10 4/2005 2 5507.36 5508.14 5504.51 5505.73 10 5-10 9 5499.14 -
Observation Well OW 16+60 4/2005 2 5507.8 5508.43 5504.21 5505.42 12.5 - 7.5-12.5 12 5496.43
Observation Well OW 19+50 4/2005 2 5507.24 5508.03 '5504.14 5505.25 10 . 5-10 10 5498.03
Observation Well OW 22+00 4/2005 2 5506.32 "~ 550691 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 550417 5503.16 12.5 3.5-12.5 10 5493.76
Western Refining Southwest, Inc. ' ’
Bloomfield Refinery ' ' Facility-Wide Groundwater Monitoring Plan
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Table 1
Facility-Wide Monitoring Program
Bloomfield Refinery- Bloomfield, New Mexico
Measuring Point Measuring Point
Elevation Elevation Grade Elevation V| Grade Elevation Total Screened Depth to Nacimiento Elevation of
Well Diameter (Before 2006) (After 2006) (before 2006) (2006) Well Depth Interval Formation Nacimiento Surface
Well Type Well ID | Installation Date (in) i) ) ) i) (ft bgs) (ft bgs) (ft bgs) (ft above msl)
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
Collection Well CW 8+45 4/2005 6 5504.77 5503.8 5503.67 5504.09 13.3 3.3-133 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 25495 4/2005 6 5507 5505.9 5505.19 5505.89 11 3-11 13 5492.9
San Juan River Bluff
Sump Well SW1-0206 2/20/06 4 N/A 5508.27 N/A 5505.87 53 21-51 13.5 5494.77
Sump Well SW2-0206 ~2/6/06 4 - N/A 5507.75 N/A 5505.25 27 5-25 10 5497.75
Sump Well * SW3-0206 2/17/06 4 N/A 5505.29 N/A - 5503.18 51.5 20-50 7.75 5497.54
Sump 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 - =~ NA. _ 5514.34 _ N/A 5511.94 52 19-49 27.25 5487.09 -
Sump Well SW6-0206 2/13/06 4 N/A 5519.72 N/A ~ 551763 ] 40 C Y1545 - 3175-- -+ -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 542297 N/A 5420.73 15.62 5-14 N/A N/A
Dewatering Well DW-2 8/18/05 4 N/A 5423.81 N/A 5422.67 14 4-14 N/A N/A
Temporary Piezometer TP-1 10/28/04 2 5422.03 5422.03 5421.13 N/A 9 4-9 N/A N/A
Temporary Piezometer TP-2 . 10/28/04 2 N/A N/A N/A N/A 9 4-9 N/A N/A
Temporary Piezometer TP-3 10/28/04 2 5423.88 5423.88 5422.66 N/A 9 4-9 N/A N/A
Temporary Piezometer TP-5 10/28/04 2 5422.83 5422.83 5422.00 N/A 8 N/A N/A N/A
Temporary Piezometer TP-6 10/28/04 2 5422.56 5422.55 5421.40 N/A 10 5-10 N/A N/A
Temporary Piezometer TP-7 10/28/04 2 5422.00 5421.99. 5420.90 N/A 10 5-10 N/A N/A
Temporary Piezometer TP-8 10/28/04 2 5422.52 5422.52 5421.13 N/A 10 5-10 ‘N/A N/A
Temporary Piezometer TP-9 4/5/05 2 5422.14 5422.14 5421.55 N/A 10 5-10 N/A N/A
Temporary Piezometer TP-10 4/5/05 2 5422.56 5422.56 5422.56 N/A 8.5 3.5-8.5 N/A N/A
Temporary Piezometer TP-11 4/5/05 2 N/A N/A N/A N/A 9.5 4.5-9.5 N/A N/A
Temporary Piezometer TP-12 4/5/05 2 5424.97 5424.97 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 - :
in = inches )
bgs = below grade surface :
msl = mean sea level i
N/A = not available
(1) Top of casing elevations well resurveyed in 2006
Western Refining Southwest, Inc.
Bloomfield Refinery Facility-Wide Groundwater Monitoring Plan
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TABLE 2.
* Analytical Methods and Target Analytes
Facility-Wide Groundwater Monitoring Plan 2 June 2011
Western Refining Southwest, Inc. - Bloomfield Refinery

VOCs (EPA Method 8260B) ¥ ' ‘ | |Total Recoverable Metals (EPA Method 6010B/7470)

- Target List - - Target List (not applicable to River Terrace Sampling Events)
Benzene Arsenic " Lead
Toluene ( ' Barium Mercury
Ethylbenzene - Cadmium Selenium
Xylenes ’ Chromium Silver
Methyl tert butyl ether (MTBE) - Target List (for River Terrace Sampling Events Only)

SVOCs - (EPA Method 8270) Lead
- Method List ' : ‘ Mercury (DW-1 ONLY)

TPH-GRO (EPA Method 8015B)

- Gasoline Range Organics ’ Dissolved Metals (EPA Method 6010B / 7470)

TPH DRO (EPA Method 8015B) - Target List (for Refinery Complex, Outfalls, and River)
- Diesel Range Organics K Arsenic Manganese
- Motor Oil Range Organics Barium Mercury

Total Carbon Dioxide (Laboratory Calculated) Cadmium Potassium
- Dissolved CO2 ' Calcium Selenium

Specific Conductivity (EPA Method 120.1 or field measurement) Chromium Silver
- Specific conductance Copper Sodium

TDS (EPA Method 160.1 or field measurement) Iron Uranium
- Total dissolved solids Lead Zinc

General Chemistry - Anions (EPA Method 300.0) Magnesium
Fluoride
Chloride
Bromide TPH = total petroleum hydrocarbons
Nitrogen, Nitrite (as N} GRO = gasoline range organics
Nitrogen, Nitrate (as N} VOCs = volatile organic compounds
Phosphorous, Orthophosphate (4s P) ' DRO = diesel range organics
Sulfate TDS = total dissolved solids

General Chemistry - Alkalinity (EPA Method 310.1)

- Alkalinity, Total
Carbonate
Bicarbonate

NOTES:

(1) VOCs Target Llst 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.
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TABLE 3

Facility-Wide Monitoring Plan - June 2011
Western Refining Southwest, Inc. - Bloomfield Refinery
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Background Wells : K
MW-3 Semi-Annual Event (April) Not Sampled
Annual Event (August) X X T X IXT XTI x I x I xT x I X T X T7x
MW-5 iSemi-AnnuaI Event (April) . Not Samgled
:Annual Event (August) X X X X X X X X . X X X X
MW-6 Semi-Annual Event (April) X } i X X X X
Annual Event (August) X X X X X X X X X X X X
Refinery Wells -
RW-1 Semi-Annual Event (April) Not Sampled
‘ Annual Event (August) X P x I X I x ITx I x T x [ xIx T x ' X 1T x
MW-4 Semi-Annual Event (April) Not Sampled .
Annual Event (August) X X X X X X X X X X X X
MW-8 Semi-Annual Event (April) X X X X X.
Annual Event (August) X X X X X X X X X X X X
RW-9 Semi-Annual Event (April) Not Sampled
Annual Event (August) X P x T x P x T x T x I xT xT x T XTI x1T7x
RW-15 Semi-Annual Event (April) : Not Sampled
Annual Event {August) X X T x i x I x T xti xIT xT x T x T x T X
RW-18 Semi-Annual Event (April) Not Sampled
Annual Event (August) X X X X X X X X X X X X
MW-20 Semi-Annual Event (April) X X X X X
Annual Event (August) X X X X X X X X X . X X X
MW-21 ‘Semi-Annual Event (April) Not Sampled
{Annual Event (August) X X X I Xx T X I XTI xITxT x T x I'xTx
RW-23 ISemi-Annual Event (April) Not Sampled
Annual Event (August) X EX T X Ix T x I xIx I xIT x ' x ' x T x
RW-28 Semi-Annual Event (April) Not Sampled
Annual Event (August) X X T x P x Ix T x I xTxT x T x T X1 x
MW-29 Semi-Annual Event (April) Not Sampled
Annual Event (August) X X X X 1. X X X X X X I x X
MW-30 Semi-Annual Evept {April) X X X X X
Annual Event (August) X X X X X X X X X X X X
MW-31 Semi-Annual Event (April) Not Sampled
Annual Event (August) X P x P X I x T x T x P xI'x x T x I'x 1T x
MW-40 Semi-Annual Event (April) i Not Sampled
Annual Event (August) X P x 1T x X X P x T xIT xT x T x T xTx
RW-42 Semi-Annual Event (April) Not Sampled
!Annual Event (August) X F'x T x X X I x T x T xT " x T X T x T x
RW-43 iSemi-Annual Event (April) * _ Not Sampled
tAnnual Event (August) X X P x I XTI x I xTxTxT x T x I xTx
MW-24 - fSemn—AnnuaI E\{ent (April) Not Sampled
1Annual Event (August) X I X I x I x T x i xIxI'xT " x T X T x 1 x
Cross-Gradient Wells . -
MW-1 1Semi-Annual Event (April) X X X X X X X
: Annual Event (August) X X X X X X X X X X X X
MW-13 Semi-Annual Event (April) X . X X X X
Annual Event (August) X X X X X X X X X X X X
MW-26 Semi-Annual Event (April) Not Sampled
Annual Event (August) X [ X T x I x T xIT xIT xITxI'x T x T xT7x
MW-27 Semi-Annual Event (April) Not Sampled
Annual Event (August) x 1 ' x T x X X X I x| xIT " x T X T xT7Xx
MW-32 Semi-Annual Event (April) Not Sampled
Annual Event (August) X X X X X X X X | X X X J} X
MW-33 Semi-Annual Event (April) X X X HEES X X 1 X
Annual Event {August) X X X1 X X X X X I X X X | X
Western Refining Southwest, Inc Facility-Wide Groundwater Monitoring Plan
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Facility-Wide Monitoring Plan - June 2011

TABLE 3

Western Refining Southwest, Inc. - Bloomfield Refinery
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Downgradient Wells - Co R : -, : L . S )
MW-11 Semi-Annual Event (April) Not Sampled .
Annual Event (August) X x+1 x T X X X X X X X X X X
MW-12 iSemi-Annual Event (April) X X X I | X X X X
Annual Event (August) X X1 X X X X X X1 X X X X X
MW-34 Semi-Annual Event (April) Not Sampled .
Annual Event (August) X X X X X X X X X X X X
MW-35 Semi-Annual Event (April) X X X X X
Annual Event (August) X X X X X X X X X X X X
MW-37 Semi-Annual Event (April) X X. i X X X X X
Annual Event (August) X X X X | X X X X X . X _X. X
MW-38 Semi-Annual Event (April) X X X X X X X
Annual Event (August) X X1 X X X X X X X X X X X
RCRA InvestigationWells # ,' ' | ' . s o R S - N -
MW-50 * 1Semi-Annual Event (April) Not Sampled .
!Annual Event (August) x| Ix Ix T x I xI xIT xixT xT-x X X X
MW-51 * :Semi-Annual Event (April) Not Sampled
! Annual Event (August) . X | Tx I xI xIxIT xT x§T xTx X X X X
N Semi-Annual Event (April) Not Sampled .
MW-52 T
Annual Event (August) x ] [ x I x I x T xT xT xI xTx X X X X
. Semi-Annual Event (April) Not Sampled .
MW-53
Annual Event (August) X_] IX T x I x T xITxIxiIxix X X X X
MW-54 * Semi-Annual Event (April) Not Sampled
Annual Event (August) X | X T x I xT xPFxIT xIT xTx X X X . X
MW-55 * Semi-Annual Event (April) Not Sampled
Annual Event (August) X | P x I x 1 x 1 x X I x 1 xTx X X X X
MW-56 * Semi-Annual Event (Apnlf) Not Sampled
Annual Event (August) x| Ex I x P x P x I x i xIT xIT xJ] x X X X
MW-57 * Semi-Annual Event (Aprif) Not Sampled
Annual Event (August) x_T [ X T X I X T x I x T xITxIx X X X X
MW-58 * Semi-Annual Event (April) Not Sampled
Annual Event (August) X 1 [ x I x I xT xT x[ xI xTx X X X X
MW-50 * Semi-Annual Event (April) Not Sampled
Annual Event (August) X ] I X ITx I x I x I xIT x] xTx X X X X
MW-60 * Semi-Annual Event (April) Not Sampled
Annual Event (August) X_| Ex T x T xTIT xIT xI x| x1Tx X X X X
MW-61* Semi-Annual Event (April) Not Sampled
Annual Event (August) X | P x T'x T x T x X X I x 1T X X X X X -
MW-62 * Semi-Annual Event (April) Not Sampled
{Annual Event (August) X | Fx T xIT x I xIx] x] xITx X X X X
MW-63 * iSemi-Annual Event (April) Not Sampled
Annual Event (August) X 1 ' x T x1T x1 X X x I xT x X X X X
MW-64 * Semi-Annual Event (April) Not Sampled
Annual Event (August) X | Px T x T x I xIPx I xT x1Tx X X X X
MW-65 * Semi-Annual Event (April) Not Sampled :
Annual Event (August) X | X T x T x T xI'x] xIT xITx X X X X
MW-66 * Semi-Annual Event (April) Not Sampled
Annual Event (August) X | P x I-x I x 1 x x I'x 1 x 1T x X X X X
MW-67 ** :Semi-Annual Event (April) Not Sampled
Annual Event (August) X | Fx] xT x1T x X I x T xT X X - X X X
MW-68 ** Semi-Annual Event (April) . Not Sampled .
Annual Event (August) X | x| x71 x T x X x I x 1 x X X X X
MW-69 ** Semi-Annual Event (April) Not Sampled
Annual Event (August) X | Fx T x 1T x| X x I x 1 xTx X X X X
Western Refining Southwest, Inc. Facility-Wide Groundwater Monitoring Plan
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TABLE 3
Facility-Wide Monitoring Plan - June 2011°
Western Refining Southwest, Inc. - Bloomfield Refinery

Well ID

Sampling Event

NORTH BOUNDARY BARRIER
Collection Wells .

OCs

(EPA Method 8260)

OCs - Target List @
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Measurement)

Temperature, pH, ORP
(Field Measurement)

Dissolved Oxygen
(Field Measurement)

CW 0+60

Semi-Annual Event (April)

Annual Event (August)

CW 25+95

Semi-Annual Event (April)

Annual Event (August)

Xix|x1ix

XXX

><‘><><><
XXX (X

X X|xix

XIXIXiIX

Observation Wells

Semi-Annual Event (April)

Western Refining Southwest, Inc.

Bloomfield Refinery

X X T X X 1 X 1 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
Annual Event (August) X X X X » X X X
OW 3+85 Sen'\i—Annua! Event (April) X X X X. - X, X X
- Annual Event (August) X X i x' - X- ‘X X X
OW 5+50 Semi-Annual Event (April) X X X X X X X
Annual Event (August) X X X X X X X
OW 6+70 Semi-Annual Event (April) X X X X X X X
X Annual Event (August) X X X X X X X
OW 8+10 Semti-Annual Event (April) X X X X X X X
Annual Event (August) X X X X X X X
OW 11415 iSemi-Annual Event (April) X X X X X X X
Annual Event (August) X X X X X X X
Semi-Annual Event (April) X X X : X X X X
OW 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
Annual Event (August) X X X X X X X
Semi-Annual Event (April) X X X X X X X
OW 19+50 Annual Event (August) X X X X X X X
i Semi-Annual Event (April) X X X. X X X X
OW 22+00 Annual Event (August) X X X X X X X
Semi-Annual Event (April) X X X X X X X
OW 23+10 Annual Event (August) X X | X X X X X
Semi-Annual Event (April) X X X X X X X
OW 23+90 Annual Event (August) X X X X X X X
Semi-Annual Event (April) X X X X X X X
OW 25+70 Annual Event (August) X X X X X X X
Sump Wells ™. - R i - ——
SW-1 Maijor Precipitation Event {No Sampling; Collection of Groundwater and SPH Levels Only)
SW-2 Major Precipitation Event {No Sampling; Collection of Groundwater and SPH Levels Only)
SW-3 Major Precipitation Event {No Sampling; Collection of Groundwater and SPH Levels Only)
Sw-4 Major Precipitation Event {No Sampling; Collection of Groundwater and SPH Levels Only)
SW-5 Major Precipitation Event {No Sampiling, 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 Oni)
Outfalls . . )
Semi-Annual Event (April) X X X X X X X X X
BastOuttall #2 1 il Event (August) X X T X [ X [ X X X X X
'Semi-Annual Event (April) X X X .| X X X X X X
BastOutfall #3 ¥ Val Event (August) X X 1 X ] X | X | X X X X
Seeps - . b "z - »d - . - '
Seep 1 égmi-Annual Event (April) X X X X X X X
Annual Event (August) X X X X X X X
Seep2 @ Semi-Annual Event (April) X X 1.X X: X. X X
P Annual Event (August) X X X X X . X X
Seep 3@ Semi-Annual Event (April) X X1 X X X X X
P ‘Annual Eveni (August) X X | X | X X X X

Facility-Wide Groundwater Monitoring Plan
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TABLE 3
Facility-Wide Monitoring Plan - June 2011
Western Refining Southwest, Inc. - Bloomfield Refinery

°
g B
& = | B
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i |8 2 ls |»
g 1§ |x |2 |E e ® o pe)
E |2 Jas|Fs|s |8 =] ]
—~ o0 Tk K| x < ~ ';"_' “‘:
~2 4 s|o8|sm|2S|E8S ||V =82 (88 |&® 2
gl%8| Slsz|se|sg|ze|zs|28| 2|35 |§s |S8| <&
IS Y S| 2= Sl2clisEgc |82 =8 - |no = N - £ $E
o|Jdw| «©|§o %co Bo|go|io|llalen|lg= S - o 50
, BleB| B|%2|28|58|28|58|58|28|38=|28=| 2| &2
Well ID Sampling Event 2 ol £|los|5e|z2e|5si8<s|c£|5£|5c5|65| ¢ o8
[Tl ] ) A 80 avlgo|0O® 538leZe|lOoBE 35 s
2(F2 §5< 32 o=|2= EE = =§ L2g|lo=2g| B3 5
AR EHEI T EHER R EHEH IR L L
OQui[Qu|Qu|rY ru|fu|fu|lcu|Su|ltu|Eug|sug| EL @ iL
i - i S S o R o R R o 1 o &
Seep 4@ Semi-Annual Event (April) X X X X X X X -
Annual Event (August) X X X X X X X
Seep 5 * |Semi-Annual Event (Apnl) X X X X X X X
Annual Event (August) X X X X X X X
Seep 6 Semi-Annual Event {(April) X X X X X X X
Annual Event (August) X X X X X X X
Seep7 Semi-Annual Event (April) X X X X X X X
Annual Event (August) X X X X X X X
Seep 8 Semi-Annual Event (April) X X X X X X X
Annual Event (August) X X X X X X X
Seep 9 Semi-Annual Event (April) X X X X X X X
Annual Event (August X X X X X X X
Monitoring Wells
MW-49 5 High Flow Event X X X X X X X
Low Flow Event X X X X X X X
DW-1 Bi-Annually (Starting 2011) X X X X X X X
Piezometers
P15 High Flow Event X X X X X X X
Low Flow Event X X X X X X X
P25 High Flow Event X X X X X X X
Low Flow Event X X X X X X X
TP-3° Bi-Annually (Starting 2011) X X X X X X X
P55 High Flow Event X X X X X X X
Low Flow Event X X X X X X X
P65 High Flow Event X X X X X X X
Low Flow Event X X X X X X X
TP-7° Bi-Annually (Starting 2011) X X X X X X X
P8¢ High Flow Event X X X X X X X
Low Flow Event X X X X X X X
TP9s High Flow Event X X X X X X X
Low Flow Event X X X X X X X
TP-10° Bi-Annually (Starting 2011) X X X X X X X
TP-11°8 Bi-Annually (Starting 2011) X X X X . X X X
TP-12°8 Bi-Annually (Starting 2011) X X X X - X X X
TP-13° Bi-Annually (Starting 2011) X X X X X X X
San Juan River .
Semi-Annual Event (Aprif) X X X X X X X X X
Upstream Annual Event (August) X X 1T X1 x| x1 x| X X X
Semi-Annual Event (April) X X X “X X X X X X
North of MW#48 T annual Event (Augush) X X | X [ X [ X1 X x X X
Semi-Annual Event (Apnil) X X X X X X X X X
North of MW#45 Annual Event (August) X X X X X X X X X
' Semi-Annual Event (April) X X X X X X X X X
Downstream Annual Event (August) X X | X 1 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 (occurnng once every two years) will be conducted during San Juan River low flow conditions.
* = Wells were recently instalied and therefore require sampling for two years on an annual basis (i.e. included in the 2010 and 2011 annual sampling évent).
** = Wells were installed in 2010 and therefore require sampling for two years on an annual basis (1.e. included in the 2011 and 2012 annual sampling events.)
*** = Samples for SVOC analysis will be collected every two years.

Western Refining Southwest, Inc. . Facility-Wide Groundwater Monitoring Plan
Bloomfield Refinery Page 4 of 4 B June 2011
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MW-38 | -Well ID
<0005 | -Benzene

<0.005 | -Toluene

<0.005 | -Ethylbenzene
<0.0075 | -Xylenes, Total
<0.005 | -MTBE

Notes:

All concentrations in

milligrams per liter (mg/L)

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

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

NS? = Sample Inadvertently not
Collected this Sampling Event.

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

NR? = No Sample Required per OCD
and NMED Conditions

0 125 250 375 500

Feet

Western
Refining

RW-18 RW-23 oW 16+60] [ RW-09 || MW-38 ][ MW-55 || Rw-43 ][ow 19+50 OW 23+10} [OW 23+90] [oW 25+70} [CW 25+95] [ MW-51 ]{East Outfall 2
0.23 45 0.27 39 45 11.0 8.9 <0.001 25 3.1 6.6 14.0 0.39 <0.001 MWl
<0.02 <005 <001 <0.05 <0.02 0.029 0.62 < 0,001 <0005 || <0.001 0.12 57 0.0089 <0.001 0.018
0.048 1.1 0.15 037 0.14 26 081 <0.001 0.028 0.071 071 1.8 0.002 <0.001 <0.001
RW-il’-S OW 11+15H1 0,093 ow ‘4|+10 27 MW-39 0.07 0.55 <003 1.7 5.1 <0.003 <0015 || <0003 || <0060 42 0.034 <0.003 <0.001
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<001 <0001 |} <0001 || <0001 || <0.001 || <0.005 <001 <0.001 <001 <0001 || <0.001 <0.10 <0.01 <0005 || <0001 || <0001 || <0001 || <0.001
<001 <0001 J| <0001 || <0001 ]| <0001 |] <0.005 0.086 <0001 || "0.045 <0001 }| <0001 16 36 0.1 <0001 |} <000t || <0001 || <0001
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549408 | -Groundwater Elevation
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Notes:

* Decper Well; data not used to contour.
#* Well data questionable, will re-survey.

1. MW-67 thru MW-69 are not part of facility
wide monitoring plan.

2. CW-25495 is being used for recovery
service, no measurements taken.
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WELL NUMBER: 1 .
CATE: 8§ Pabruary 1924
LOCATION: 29.11.27.24221
CZPTH CESCRIPTIOM
IN FEET ’
¢=-5 ' Light broun clayey sands cozrses poorly sortad,
quartzose and slightly calcareous
5-14Q Yellowish 3ray sandy cebbles and cabbles, poorly
‘ sortads, roundeg to subrounded
16-12 Yellowish gray pabdly sands, very coarsays
: poorly sorted, felaspathic and noncalecaresus
12‘22 Jark gray pebbly and ssndy coboles, some
gquartz pebbles, most are volecanic, szubroundad
cobbles and pebbless, some ¢layr, & littla
water at about 95 feet ' :
22-25 Gray-green claysy sand bacoming light yvellow

clayey sanastone and sandy claystone




muw -3
WELL NUMZER: 3
CATE: g2 Februgry 1934
LACATICN: 2911427264472
CEPTH DESCRIPTION
IN FEET
-5 Ysllow brown sandy sil® and clays véry calcaraous
quartzose '
5=-10 yellow brown sands» calcareouss silty and c¢layeyr
) guartzose )
16-15 Yellow hrouwn sand; silty and clayeys
fine~grained,
vary calcareous, auartzese
15=-27 Light brown clay, sandyr very cslcarsouss,
becoming - cebbly with despth
2735 Gray yellow brouwn cepbly sand, coarses poorly
sorteds silty and clayeys volcanic petbles
small asmount of water at about 39 faet
25=60 GFay ccbbles, pabbly ana sandys coarss sands

yellow gray clayey sandstone at about 40 feetl




WELL NUMBER:

DATE:
LOCATION:

DEPTH
IN FEET

15-19

25=30

(W]
<
1
(o)
rn

32

mud =it
4 .
9 February 1984 ‘ - o= 551Z.9¢

29.11.27.23244 ‘
gmc@ 15 =
OESCRIPTICN

Yellouw gray-brawﬁ sandy silt an* clay; calearaous

Yellow brown silty sandy clay and clayey silt,
very slightly calcuraous

Reddish yellsw-brown clsysy sandy silt, silty
clay, fime~-grained gquartzosse sand, noncalcaraous

Light brown coarse sand with clay and pebbles:
ealzcarecus

Gray pebbly sands, very cosarse, poarly sorted.,
som? clay and silt, subrounrnded to subangulars
quartzosss pebbles rounded, slightly cazlecaraous

Gra2y cotbles and pebbles, subroundad ts rounaesd,
volcanic; at about 28 feet, hydrocarbon smell
and ¢color -

sray cobbly sand, with hydrocarbdon smell and

color, coarse 3rainedr sand is quartzose

and feldspathic, subtrounded and subangu1=r quartz
rains are ciear

Yellow gray claysy sandstona



WELL NUMBER:
DATE:
LOCATICN:

oEoTH
IN PEET

47-=50

50-%4

mw-&

5
6 February 1934
29.11.26.31112

DESCRIPTION

Pale yellow brouwn clay, silty, soma sand,
calcareous )

Pale yellow brown clayey sand and cuart2ose
silts poorly sorted, calcaresous.

Yollow trown sand, subrounded gquartzose sand
sligh*ly calcareous

Yellow trown sand, clayey, moderately cocarss
graingd, very slishtly calc2reous

Yellow broun sangr clayeyr, siltys, ¥ine to meciunm
grainads, moderataly sarteds, noncalcaraous

Yallow Erown sands, silty and slightly clayay.,
fine-to~madium grained, well sortad, subangular,
noncalearaouss becoming more flayey with depth

Yollow brown pebbly and codbly sand, slayeys
calcareous

Oark gray sandy and claye? cobblas and pebbless
water 2t 42 feat : .

Dark grsy cobbles with greenish clsy

Green=gray pebbly clay



TABLE 3.1

X B

WELL LOG FOR MONITORING WELL NUMBER 7

Depth ' : ‘ ,

g Dfilling Date: February 25 MS/ZG

in Feet Pescription
.4 0-1 Gravel fill
.4 -5 ‘Brewn sandy silt and clay with small gravels ‘
5-10 Brown sandy silt and clay, more firm and sticky
10-15 Lighter brown sandy silt and sticky clay
I15-20 Lighter brown sandy silt énd clay, larger cobbles and pebbles
o 20-25 Sand with cobbles and pebbles
25-30 Sand Il
30-35 %reen‘ishhclay with perbles, top of Nacimiénto.‘estimated gt 32
eet -
35-4¢0 Greenish ch;iy, faw issb*lves
cVC'-@S‘ Green to gray clay, smooth drilling ,
'45-(5'0 , Green to gray clay, smooth drilling
50-55 | Sticky gray to green clay - \
Jd ( ’

Elevation of Top of Pipe: 5524.0¢% feet
Total Depth of Casing: 62.11 feet .

1
Description of Casing: Bettom of casing has a 2 foot stainless steel blank
section for a silt trap, followed by a 10 foot section of 6% 1.D.
stainless steel screen, in turn followed by 6" 1.D. schedule 40 PYC casing
to the top of pipe. Sand was added to 45 feet below grade, bentonite to 41
feel 'elow grace, end grout to the surface. -

3-3

DTG5.TT.26
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7 Februsry 19%4
29.11.27.42144 or 62233

DESCRIPTICN
Pale yellow brown sand, clayey 3and siliy,
subangular, poarly sortads quartzoses very

calecarecuss tecoming more ¢layey with depth

Pale yellow brown silt, sandy and clayey, silt
is sosrge, sand is very fins, moderste sortings
quartzose and calcareous .

Pals yellcocw sand, slightly ¢laysy, subrounded,
w2ll sorted, quartieses, nancalearaous

Pale vellou sands, coarse to madium grainad,
gquartzoses noncalcaracus

Pale yollsow sznds, clavey, fins grained, silty.
juartzosas slightly calecarsous

Gray—black cobblas and pebbles, voleanic

Cray-green clayey s3ndstong and sandy claystone



TABLE 3.2

' WELL LOG FOR MONITORING WELL NUMBER 8

Driling Date: February 28, 1988

Cepth

in Feet Descriptign
0-20 " Light brown sandy clay, similar t6 that found oﬁ the ground
surface ,
- 20-34 Cobbles and pebbles
34 _ Green-gray clay and sandstone, intermixed with small ‘pebbles

and sand. Top of Nacimiento.

. Elevation of Top of Casing: 5531.12 feet

Total Depth of Casing: 34.384 feet

Descrintion of Casing: Bottom of casing has a 2 vootl stainless stzel blark
section for a silt trap, Tollowed by 20 feet of 6" 1.D. stainless steel
screen, followed by 6" 1.D. schedule 40 PVC to the surface. The screened
section of the hole was sanded o within 7 feet of the surface, a
bentonite seal (1/2 bucket) was added and concrete was used for a surface
seal. ,

DTIGS.TT.26
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TABLE 3.3
WELL LOG FOR MONITORING WELL NUMBER 9

Driling Date: March 3, 1986

Depth

in Feat Description

0-5 - Fill material, some rockv )

5-10 ; S;itgy reddish brown silty clay

10-13 Lighter color silty clay, some pgbbles
15-20. ,Ligﬁter color silty clay, some pebbles
20-25 Cobbles, pebbles, sind '
25-30 Cobbles, greenish clay, top of Nacimients

Elevation of Top of Casing: 5516.70 fest
Total Depth of Casing: 33.59 feet

Description of Casing: Bottem of casing has a 2 Toot stainless steel blank
secticn for a silt trap folicowed by 20 feet of 8" 1.D. stainless steel
screen, followed by 6" I.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 (172 bucket) was added and concrete was used for a surface

seal.

DTG5.TT.26




A=
~

C N IR B R

T N

“y 5

L
r

B

"

P B at

4" X 2’ STAINLESS STEEL
LOCKING CAP
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NEAT CEMENT SLURRY WITH SX
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L~ 4" x_23_ Ppve pirE

AT x5 - sTamiess sTEsu

PIPZ
BENTONITE PLUG

229 e 4
2350’ b V /
ogga L -~ TOP DF SCREEN
3474 ) 4 STATIC WATER LEVEL

FIGURE B-7

COMPLETION DIAGRAM
PITZOMETER P-4

(mw %)

4" x_1S'_ sTAINESS STEEL

SCREEN (20 stgm

IN_12/20  sanp

4 - BOTTOM OF SCREEN
- 4" X 5 STAIMLESS STEEL PIPE

TOTAL DERPTH OF WELL
TOTAL DEPTH LF BORZARLE
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FIGURE B-14

- ) ’ _ LITHOLOGIC LOG (SOl -

(

Page 3 of _%

PIEZOMETER P-4 ([ Miu- g)

LOCATION ID;

SITE 1D: __BRC P-4 {#2-13)
SITE CORDINAIES (7t.3: i
8§ . 3 .
GROCND ELEVATION (ft. MSL): _ 5538,42
- STATE: New Mexico COUNTY: _San Juan N

DRILLING METNCD: _ Casing Driver
DRILLING COHTR.: __ Beawsn Brothers

DATE STARTED; 2 September 1988 DATE COPLETED: 3 September 1088
FIELD REP.2 _¥.S. Dubyk ’

COMKENTS: _Static on Saptamber 9. 19887  37.91¢ from IOC.
LOCATICK DESCRIPTION:
‘Dritling Tioss [ Sample Type
Oepth Yisual X tith Scales and Interval Litholegis Description
:f"zv— _:: /;VA//r 07-27¢ §ilt and Clav - Hodarate brown (5 YR 4/4) to light
== mmigfeligl brown (5 TR 576).
1 = ""r‘/ A VA
B .. //////; .
= .y - N
P EEEEEEETTE f;’nj/ﬂ :
2EE = —-»-//1//,/,
EEEEEECma=igtgtigl
SEEEEEE =™ /,j/j:,
R =E :::-——w--f/;//ﬁ:
eSS
=== A
=== = //1//1;”
EEECEES giigls
1+ _-d..—--_.-,___‘__’// ///‘,
e AV
e i B o o a ad et I S o P ¢
REEE =R 47 /V/,
EcEESEET NS V///K‘V*
S CEEREEESTS )V/VVA“
EEEHEFERNS yﬂy»’, g
TS I3 //V,/‘
SECcEEEmm (A glfgh
=
233939314 -
B SIS UMY .
EEEEEEE == ( g0 IS 271-30¢ Sand - Very pale or (5 YR 8/2) fime to coarse
AFNNROBOEO0 g grained, angular to subangular predominantly quartz.
30 IraEhEatEhht 307-40¢ Gravel and Sad - Light grey (W7). Sand s medium
'. on ZZ‘Z:?’: to coarse grained, subrounded to rounded. Grave! is
Jrlelaloloboblolo Slmf‘»QU(al' 1t rouadcd, p to 34 diacetar,
-1-{-iclololojoleio .
15 ] lololblslolon
Il loicoblobio
-} oblopblolo o
1 olololoidlo
-1 -jolopololoio .
J.-J-olbpobl .
A0 e ,200 1435 $37-43¢ Llav - Pals ollve (10 Y 672y, plastic.,
:::--EEEE 43245t grave! and Sard - As ebove,
T icpbloie
45 pBesae? 1420 450517 Sand ; Wszimiento Formatien -11ght blufsh grey
CEEE 1587/1) Fine grained, silty,
St EEFEEEEEE
Sdgd=a=5= 1455




Drilling Log’

@- GROUNOWATER Monitoring Well MW-25
e TECHNOLOGY '
Project BAC : Owner Sloomfield Refining Co. ggf gg'%‘z%cauoh
Location S0 County Road 4990, Bloomfield, New Mexico Prol. No. 223353014
Surface Elev. 5517, 45 Total Hole Depth 38 1t Diameter LLin, - | commeENTS:
Top of Casing 523045 water Level Initial 2874 __ Static
Screen: Dia £in Length M4 1t : Type/Size £RE 0.020 in. : Start © 1000 brs. 2 ft. sity leg inslated
Casing: Dis £.1n. Length 24/2.18. + Type FRE from 38 feet 1o 38 feel.
Fil Materiat 18/20 Co. SWcg Rig/Core D Systems 180
Dritt Co. Layne Method Ak _FPercussion
Driler Babby Rodriquez \og By JerryMay __ Date 05/i#/94 _ pPermit # N
Checked By License No.
5 S3:]. I3 ,
~ = ~f = 7} L . ,
‘fif % [of] e 5 B R 8 Description
av~ 2 jal g ;o0 830n {Color, Texture, Structure)
o g 2o 2 Il Trace < 10%, Little 10% to 20X, Some 20% to 35¥, And 35% to 50%
(8] @ ¥ S5 ’
p -’2 —
—- 0 — Brown clayey SILT (dry-moist)
b
s i< <
" i
o e &
L AL
~ 1< £
;J? X ML
- 4 i< <
AN
~ 4 £ <
g b ©
— w—t
6 tl tJ :l‘ MT#- /
A -f < < i 4 . - . .
XYY . % Brown fine poorly~graded silty/clayey SAND (moist}
- 8 i< < s / M
Vh ,(r 4 / sC
s Jl< < T
YE 14
10 <] [<ll . 14
L RN 1 ol
1 7 :, - :,<n o Tan fine poorly—-graded SAND (moist)
- {2 i< <
v'ﬂ L n
i< <
LR
- -ll< <
4 et <l
- < <
},r N O
(< <
N N
<i 1<
9 N
R
%
K
2 ~ +
- 22 "‘[ ]
.04 =

08/21/894 lithlog~tac93 Page: t ot 2
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GROUNDWATER
TECHNOLOGY

Drilling Log , 4
Monitaring Well MW=-25

Owner- Bloomlield Refining Co.

Project BAC
Location 50 County Road 4890, Bioomfield New Mezico Proj. No, 02335304
S a T2 9
8 4 o . e -
g3l =3 |of v 38 %8’ 2 Description
8: xg acl & ‘; e o 9 {Color, Texture, Structure)
K a2sl® jo Trace < 10%, Little 10% to 20%, Some 20X to 35X, And 35X to 50%
p=3
- 24 p
=1 yse
- T = 120 .
- 26 - - ;"-'- Tan fine—~coarse, poorly—graded SAMD with gravel and cobbles
] = SEl  (moist) ‘
TN |- Dark gray-stained at 28 fest,
- 28 1= N— Grounawater encountered at 28 feet 5/11/94
- NI '
- 30 . 2 550 Dark gray—stained cobbles (little fines)
s JE P :
- 32— =) '
F TS o
- 34 . U= % Brawn silty clay lens at 34 teet {maist)
N~ Tan very fine pocrly-graded SAND (dry)
Encountared weathersd limestone at 35 feer (dry)
- 38 End of baring at 38 feet (10 hrs.). Instaliad well screened from
! i 22 to 36 feet on §/11/84.
40 - '
. 42 —
L T
[ 44 - ’
- 48 ~
~ 43~
- 50
A ] i
~ 52 —
54 -
- 56

Q

672171384 tithlog-mar§3



Project BAC

Top of CasingZ2/7. 57 water Level Initial 1516 Static | S

] @1 GROUNDWATER
] TECHNOLOGY

Driling Log ~ _
Monitoring Well MW-26

Sereen: Dia £.10.

Casing:Dla 600

Leng{h 14 f1.
Length 8/2 ft. _

Fill Materia! 10/2Q Co. Siica
Orilt Co. Layvne

Owner Slocmiield Re fining Co. gg{e gg‘r; H‘i% cation
Location S0 County Road 4990, Bloomlield, New Mexico Proj. No. 023353014 v
' Surface Elev. 2212:5F total Hole Depth 23.1% __ Diameter 5. COMMENTS:

Slart & 0730 ivs. St keg instaled from
2! feel lo 23 feel.

Type/Size FRE 0.020 in.
Type FRE

Rig/Core Ll Systems 180
Mathod Afr Percussion

Orllier Gabby Rodriguez | og By JeffyMay ____ Date 05/12/S4__ Permit &
Checked By License No.
§ ez 3
==l 22 loEl s B g —%a 2 Description
Quw [~ Qil A
g2l 78 j=af g Pl A a ~ (Cotor, Texture, Structure)
8 ,}’, g :: o 0 || Trace < 10X, Littie 10X to 20X, Somez 20X to 38X, and 35% to §OX
@ s 4
. —
- O - Tan fine poorly—graded silty SAND (moist)
YL B Vo)
- < L‘
LENN
- <
2 S SH
L dl< <
v LR
- 22 Tan fine pocrly~graded SAND (moist)
- 8 'Y § Tan fing~coarse SAND with a little pea gravel and cobbles (Sry)
- 10 = a7
- 4= Cobbles with some fines {dry)
- 12 S
cl= RO Tan fine—coarse poorly—graded SAND (dry)
~ 14— = . ‘Q “~ Gray-stained cobbles with some fines dry-wet
- SEA=t 9000% V— Groundwater encouniered at 15 feel on 5/12/94
- 16 ".'.' .:-: Og)OC Dark gray-stained silty clay lens at 16 feet
- yEL %OOOO cp
L 13 =T boooq
= 0
3 = Do% Dark gray=stained silty clay lens at I8 feat
- 20 [ = >O/c,c.)o Encountered weathered limestone {maist)
- 22 ' Ory at 22 feet
- - Enc of boring at 23 teet (0820 hrs.). Instafied wel screened from
24 7 to 2! teet on 5/12/94.

08/23/1584 lithiog—~mar2

el
[¢1]
w
(0]
[e]




K mmrormes

"B Grounamiaten

!—‘_j—‘ TECHNOLOGY

Drilling Log , -
Meonitering Well MW-28

: ; ; . {See Site Map i
Project BAC : Owner Bloomfield Refining Co. ~ | For, Boring Location
Location S0 County Road 4990, Bloomlield, New Mexico Pro}. No.-.023353014 :
' Surtace Elev. £21. 5% Tolal Hole Depth 33/ ___ Diameter JO.in COMMENTS:.
Top of Casing 2884:2 % Water Level Initial 25.1L__ Static 3 :
Screen: Dia 4.0 tength J91t. Type/Size FRE' 0.620 in. : Start & 1020 hes, Instaiad sit leg from
Casing Oia 40 Length 2072 1t Type FRE - 33 lo 35 feet.
£l Material /20 Co S¥ca Rig/Core Lril Systzms 180
Orilt Co. Layre Method A Percussion
Driiler .Gabby Rodriguez L og By Jerry May Date 05/13/94 _ Permit # 3
Checkad By License No. :
5 n S > o :
_- L2 ~15 5l 2 - e b
fa:- 5% (0Bl e § :lzZe g Description
3 g jogo 2 3 e ea gl {Color, Texture, Structure)
S e scle @ (| Trecs < 10X, Littie 10X to 20X, Some 20X to 35X, And 35X to 50X
~ 0 p N Tan tine pocriy-gradad silly SAND (dry~moist)
[ A
L 2 <] [ S
vl b R
o -t <ﬁ <
L 4 %] [« i
VR IR 17,
i T 1 124 Gray-stained/tan fine poorly-gradad sity SAMD {moist)
L 5 <] [« sH -
vl 0
s < <
] b
- 8 ¢ < \
LY
i 4] < J
AN}
~ 10 < tf" 452 Black-stained sitty CLAY {moist)
. of V{ <
"
385 Tan fine poorly~graded sty SAND {moist]
Tan {ine-coarse poorly~-greded SAND with grevel and cobbies
o} 333
2507
i

LR A Y I PR
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m ' Drilling Log . ' .
—_@'G‘ROQNDWATE'R ' ' ' Monitoring Well MW-—-28
' TECHNOLOGY

Project BAC . Owner Lloomfield Refining Co, .
Location S50 County Road 4990, Bloamlield, New Mexico Prol. No. 023353014

ID

Blow Count/

Description

(Color, Texture, Structure) : .
Jrace < {0%, Little 10X to 20X, Soma 20X to 35%, And 35% to 50%

(1)

o
(-]
-l

Depth
Well
Completion

Sample
% Recovery
Oraphlc
juscs Class,

{Dark gray-stained at 24 feet)
¥ Groundwater encountered at 25 feet on 5/13/94

i
N
P
)
0
S
~

BOOO0DG
o Vetate

DO .
DO

oroNoYo:!

.
e v e e s e

20., 0,020

Encountered weatherad imesione

lllll_l.IIIHIIIlll]Ilmlllllllllllllllllllll

T

i74

-End cf boring at 35 fest (1100 hrs), Installad wel screenad from
18 to 33 feet on 5/13/84,

54 ]
g 3
- 56

PR IMHNA L BohrinA-marQT
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- TECHNOLOGY
. loom; i . See Site Map
Project BRC : o\,me{ Bloom{ield Refining Co ~ | For Boring Location
tocatlon 50 Counfy Road 4890, Bloomfigld, New Mexico Proj. No, 023353014 -
Surface Elev. £218. f; Total Hole Depth 28.1f:___ Diameter J0in YcommMeNTS:
Top of Casing22H:5% . Water Level Initlal 200t Static
Screen:Ola i __ Length M4 11, Type/Size FR£.0.020 . Stert & 1445 s, Instalsd sit leg 24 to
; ‘ 26 feet. .
Casing: Bis £ Length f2/2 1L Type £RE ,
Fit Material J0/20 Co. Siica Rig/Cora Dol Systems {80
Orit Co. Layne Method Afr Percussion ]
Driller G3bby Rodriguez. {og By Jerry May Oate 05/12/94 _ permit & ’ .
Checked By : License No. .
AIREERRE
o— -~ [on] - c E 4 o -’ 3
gz <3 loff @ Lg’ A ELE Description
- =2 Jeej @ ;o 8-ln (Color, Texture, Structure)
8 S 2 1o [3lTrace <10%, Little 10X to 20%, Some 20X to 35%, And 35% to 50%
o R S
- —2 ) —
] Tan fine poorty~graded silty SANDG (moist}
N
;r SM )
< Tan sitty CLAY (moist)
%
N ) '
<r Tan fing poorly—graded SAND (maist)
‘N
<
Vr 0
40 =t
S e
- 12 — - = L Tan fine—-coarse poorly—graded SAND with gravel and cabbles
= 3.0
= e
ol 14 -1 E . ‘:. )
= 1o
R NERE Pl
- 18 b =1 w0 8E
= 30l B8 |
=F “o
- 18~ =T 2 =
=I. 230
.o VIR ol | 5 ~
20— 1= 38 C ¥ Groundwaler encouniered al 20 feel on 5/12/94
+A=0 %Oé)o Cobbles with some fines (wet)
= G?
- 22 = 2 ,?5
- = N o Encountered weathered imestone (dry) .
24 = i

<

| S GROUNDWATER

Driliing Log .
Monitoring Well MW-2g

AR AL IR A B e, AT

Page: loi 2
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Project B3C

GROUNDWATER
TECHNOLOGY

Location 20 Counly Rosd 49380, Bloomfield. New Mexico

Drilling Log .
: Monitoring Well MW=-29

Owner Eloomfield Relining Lo.
Pro). No, 023353014

Hell
Completlon
PID

{ppm)

10

Sampie
Blow Count/

% Recovery

Graphic
Log

USCS Class

Description

(Color, Texture, Structure)
Trace < 10X, Littie 10X to 20%, Some 20X to 35X, Ana 35% to 50%

‘

End of boring at 28 feet (1510 hrs). Installed wall screened from 10
to 24 feet.

e rmt A

Fitimm ammo T

Page:2 ot 2



e

'
————

RESTE—

Drilling Log

]D TECHNOLOGY

Owner Bloomfield Refining Co.

o8& x ' 1-30
GROUNDWATER - Monitoring Well MW=-30 ..

Project BRC

Location 50 County Road 4990, Bloomfield New Mzxico Prol. No. 023353014

Surface Elev. 22224 2Total Hole Depth J8. 1L Diameter f0.in.

See Stte Map
For Boring Location

Top of Casing 553%- ¥ Z-ater Leve! Initlal 3L7___ Static:

I OHMEN TS:

Screen:Dia 4o Length JOZL — Type/Size £RE 0.020 in. géalf; gaa;’ezgtm Instaled sit kg from
FI Matarial J0/20 Co. Silica Rig/Core Lrill Systems 180
Ol Co. Layne Method Afr Percussion
Driller £abby Rodriguez | og By Jerry May Date 05/13/84 _ pPermit ¢
Checkad By License No,
5 a3zl I3
Soll =% |o%le 5 3l Z2all Cescription
oz 2 18alflg & 9§ 660
@ 2 ja8h g ; v 8o @ {Cotor, Texture, Structure)
S a &9, : ° a Trace < 10X, Litte 10X to 20X, Some 20% to 35X, And 35% to 50%
b =2 ond —
- ~ -
—~ O 1 Tan fing poorly—graded silty SAND {moist)
N N ) .
. A< <
X
< <
z & 3 h
- -L<
S I
- 4 Y
< v . BRE
F N N N ) ERN R (Same as above)
6 N( v< . . . }
AN
3 Jl < <
g A
N N
ad -t <
8 <1 \’
i ‘E,‘r Efr
- 10 "‘:f, Efl* 15 (Same as above)
- < <
T X & SM
- -itd <
12 VJ » .
L - <
VR
— 14 -« <
v B 'L RER
i g <y 30 ‘ RERE (Same as above)
b~ —{l < < .
18 YN
B Tan fine-coatse poarty~graded SAND with pez gravel and ccbbles
yo :
2:4{.0 GH
|

an

Page: 1ot 2




Driliing Log

‘ GROUNDWATER Monitoring Well MW~30
TECHNOLOGY '
project BAC - Owner Bleomfield Refiaing Co.
Location 50 County Read 4390, Bicomiield, New Merico Prol. No, 023353014
B exzl. (s
o~ - -~ o - H H
22 ) 5% josle 3 5] %8 g ~ Description
o_ || =2 jaefl g ; 8| 8o @ {Color, Texture, Structure) :
S AT @ || Trace < 10%, Little 10X to 20%, Some 20% to 35%, And 35% to 50%
- 24 <= At
- 4= 62 R X (Same as above)
A= * 3.0,
"26—_.':5:" o O
| THEE "o &
28 =] P
| =E. R A
= =30
~ 30— {=] -l s20 . C Dark gray-stained cobbles with some fines (moist-very moist)
- S+HEES Oé)o ¥ Assume groundwaler encounltered at 31 feel on 5/13/84
- 3240 O?Gq‘
_ = o3 op
T A=t Oooq
- 34 1= 03% (Some clay and silt at 34 test)
- - é 203 2 o2 Eacountered weathered limestone (dry)
. 35 L=
— 38 i - End of boring at 38 feet (0800 hrs). Installed wel screened from
! 21 to 36 feet.
- 40 -
- 42
—~ 44 — i
- 458
3 4
48
~ 50—
L. 52
.54
| .
. 56 —

it s e e Page: 2 ot 2
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TECHNOLOGY

Drifiing Log |
Momtorang Well MH-311 '

am Ly e

Prolect BRC R B Gwner Bloolnfl"’d Rellf‘lna Co . ggfeesétf%gipocaﬂan
Location 50 County Road 4980, Bloomtigid, Néw Mexico .. ... = ‘Prok No, 023353014 'y
Surtace Elev. 2229:11 Total Hole Depth 371t Diameter i = orienTs:
Top of Casing .__3._:1 Water Level Inmal 301t static e T
Screen: Dig 4/ Length 14 11, - Type/Size FRE 0.0200n. . - Lo v | St e 200
C-aslng‘ 0{3 4’.’.’1 Length 23/2 I TymeRE = A : \‘ . .
£l Materlal 10/20 Co. Shica pJg/co(e Drill Systems 180 R .
Celll Co. L3vne Method Alr Percussion i
. Driller Sabby Rodriguez { og By Jerry May Date 05/12/94 _ Permit # -
Checked By . License No. —
§ I ]
et = (1.l § 81 2all Descnptron
as | L J8af 3 § 8} a0
3 x2 jogl g ;- @l 8 9 (Color, Texture. Structure)
S a2rte @ || Trece < 10%, Littie 10X to 20%, Some 20% to 35X, -And 35X to 50%
- =2 —
S - \ - -
- O (o B Tan fine poorly—gracded silty SA‘ND {moist}
. .1:’<r ir
| o e ¢
N N N f
- -ti & <
3 [,
L 4 A ‘<’j
R .
- - _< <t‘ NA .
V' N
- B ~i< < * .
L by
5 i< <
x X SM
- -] < <
8 LA
5 -4 < <
LY
= <| I¢
10 Wl a0 ‘
- 1< < . ¥
N g f
e -t < £
12 ¥ I
A Az <
vl ORT
e —l{l <
14 S
- i S O I " Tan fine poorly—graded SAND {moist)
N N
L -}l
16 X :r
- 18
=20 e
i A=t
— 22 =
F =T
- 1=
= 24 N=r

ARV INAA BrninAemarOy

Page: 1 of 2




Drilling Log

I 5 L
' 4 , .
CROUNDWATER Monitorirrg Well MW-3i
TECHNOLOGY , .
Project BRC : Ouner Bloomfield Refining Co.
Location 50 County Road 4950, Bioom{ield, New Mexico Pro). No. 023353014
c o s > " N - i
2 ~l™ € g0 H e s
£3 1 5% leEfle 3 31%52]G Description
&2 | =2 [=s8 g s 81 o3 all. ‘ {Color, Texture, Structure) :
-3 5 o & o @ || Trace < 10%, Litile 10% to 20%, Some 20X to0 35%, And 35X to 50X
15 N o w =1
- .3 _§_ -l as sP '
— 26 — é Fine-coarse poorly—-graded SAND with grave! and cobbles {moist)
- 28 — - g . sp.
s 4= GM
~ 30 — :-_' g 91 ¥ Groundwaler encountered af 30 feel on 5/12/94
S X Gray-stained cobbles with a fittle fines (wet)
- 32— g I.f 2028 cr {Dark gray=-stained at 32 feet)
- 34 — g ;' Encountered weathered imestone {moist—dry}
- Al 538
L. 28 —
- - End of boring 3! 37 feet {1225 hrs). Installed well screened frem
21 to 35 feet on 5/12/94.
- 38 -
40
- 42
- 44
- 46 —
48 —
L. 50 —
L. 52
- 54 —
5 J
- 58 -1

NI IAN A fiflm crmve 1T

Page: 2 0f 2



!

. 0771372007 10:53 FAX 5085237248 . PRECISIGN ENG ' gog

_ Drilling Log
GRDUNDWATER - ’ Monltoring well Mw__sz
TECHNOLOGY oo L .
; K p : teMap
Project Bloomlield Refining Comnsny. ' Owner Elcomfigld Relining Campaqg . gsf BSI Locallon
Location .50 County Rogd 4990 Eloomrfeja' M. .. Pro} No. 0233530 . oring
Surface Elev. S5U. 4L Total Hole Depth 2231l _ Dlameter 2 ~ | commenTs:
' Yop of Casing _éE_E':.’ Water Level L.mal 23 Static
 Screen:Dia din . tength 14" Type/Size FRE/Q. 0201n
Casing: Dla 4 Length 391t - Tybe FRE: \ :
£t Material 10/20 Siica Sand Rig/Core D0l Systems 80
Drill Co. Layae Melhod A¥ Hammer Percussion -
Driver 8. Marris Log By £.5hannon Date 02/23/85  ‘Permité
Checked By _B2S _3-14-85 _ _ License No.
[=4 o = > )
S ==f; afle 88 2 é Description
-~ — =1 A T o
§v g% °-§ g (; 8 23 4] . {Color, Texture, Structure) :
¢ G & 2 % | © |g|Trace <icx Uittie 0% to 20%, Some 20% to 35X, And 38X to 50X
] v B % S 02
| - -
L0 4 - rmar— SamF
A B 41 Q-7 ft: Brown medium to {ine poorly~graded SAND, fittle coarse to
L g I O RN fine gravel, occaslonal rounded cobbles {up to 4 dial, ary.
s b, A3 ~
- -t <
2 LA
- <1< < SH
Xy
- 4 p XY
5 ~ <F ‘<F
AT 41 .
— —l< o 1obe
® T k1 <1k © 7-10 fto Grades to grayish brown coarse to fine weil-gradeo
L ) =1l © SAND, frace silt, littie coarse to fine grained.gravel, occasmai
w1 s rgunced cobbies.
- 3 s N
A NE SH
B EorE 10~18 ft.: Brown coarse Lo tine SAND, and coarse (o ting
N < -afi GRAVEL/COBBLES (up to 8" dia.l, littie silt.
= < -
— 12 — = acjc:
= Pt}
L FER] H
R e e
S SE: sits
= peti
|- 16— -|= 5 1n'cﬁ ‘
HE 1388
5 4 = 4
= oK
- 18 =+ 1= ‘ {B—25 ft- Coarse to fine GRAVEL/COBBLES ang coarsg to Iing
= Of3 SAND. trace silt.
20 =6 ol K |
A I Sl
g 3] .::: SP
R RE o]
s N — ©  Dsmp st 23 leel.
= o
24 Ji=

0}/091038 kiMog-mart) : : Page 100

-



07/13/2007 10:53 FAX 5055237248 PRECISICN ENG ige
E Drilling L.og
%Emgﬁggsﬂ Monitoring Well MW-32
Prolect Blooafield Refining Comosn wner Bloomfietd Refining Cempany
 oeation 20 Counly Road 4990, Sloomield, MM Prol No. Q23353014 - :
< Jo =2 s ‘ :
=51 53 of PR %m 3 Description
aZ | x5 josf & Coglelsin B (Coler, Texture, Structure) :
3 g % : Q '@’ Trace < (0%, Little 10X fo 20%, Some 20% to 35%, And 35% to 50%
GE
SP

45 -
. 50 ~
- -
nye

- 54 —

3 p

| 56

25--28 ft Yellowish brown weathered silty LIMESTONE,

28-27.5 it Gray LIMESTONE,

End of boring at 27.5 feet.

Set MW-32 with screened interval from (=25 feet below grade.

AI)AFIQOR B Rine—mAr QY

Bape: oai



k.

Driling Log

| GROUNDWATER Momtormg Well Mw-33
TECHNOLOGY ~
Project W__ Owner Sloomfield Refining Company %‘re gg:n gi% cation
Location 50 County Road 4390, Bloomfield, NM™. - Prol. No. 023353014 1. e

Surface Elev. 2515.80. Total Hole Depth 230t ___ Diameter Sin.. . —— .| commEnTS: T
Top of Casing Z518: %L water LevelInitial 1L Static Dryfh .~ > 7 FfTTE T
" Screen: Dla £ Length 14 11 i Type/Size FPE/O 020 in,
Casing: Dia 410 Length JLEIE - Type FRE..
il Material J0/20 Sifica Sand Rig/Core Dril Systems 120 S— i ‘
Drit Co, Layne _______ HMethod Air Hammer Percussion ;. - . .. - L ;‘ . ’ T L <
Dritler G. Rodriguez____ {og By £.Shaonen - Date 0?/23/95 Pemit# o
Checked By ELS 2-1d-4s License No. _ .
c a > » o ' DR
-E,’E =3 |aE[ e § $ Za 2 Descr:puon
us zg jag g 8 l.ea 9 (Color, Texture, Structure):
o o | . 8 2 & o @ || Trece < 10X, Little 10X to 20X, Some 20% to 35% And 35% to 50%
) 0 a ® =] P ‘
e —2 r.
F Q-7 f{.. Brown medium to fine SAND, Rtile silt, fittie coar se to fine
< gravel, occasional cebbles dry
L
< .
JI' f
A L
] REREX
1 1.1
i 1=t QE:::. ] 7-20 {t.: Cearse to fine GRAVEL/CORBLES, some coarse to iine
- 8 1= o - well graded sand, trace silty, dry.
=¥, Q-]
&5 ol '
- 10 — =| 24
L FiE ol '
- TIER] o]
B RE o g
L 14 =) - : ::.j:SP
= oY
R o1
e B E (ot
L A= 1 <l
CIECE Lol
Hh B I R X
: <= i o [l T Cuttings cemp ol 12
e NS IR —
Rl = : T 20-22.8 ft: Tanish brown SILT/weatherea LIMESTONE, dr v,
s 4 == l JT] . . .
L 22 — ; (A ]jn— -
1
] - e ey
- iy ':t A \__22.8-23 it.: Gray LIMESTONE, weathereq, dry. .
LS4 ] o End of bering 81 23 teel. Set MA-33 wiih screzrad nterva fom
!! 6.9-20.9 feei befow arade. ]




| S

Drilling Log

GROUNDWATER

~!

Monitoring Well MW-34
LAl _8TECHNOLOGY . _ o
. . -
Project Bloomfield Refining Company Ouner Bloomtield Refining Company . gs;? Bsgr ?n gipo cotion
Location 50 County Road 4990, Bloomtield, NM. - Prol. No, 023353014 i |
Surface Elev. 2505:53 Total Hole Depth J9.1L - Disneter 0 in. | COMMENTS" T
Top of Casing@508:13 water Level Initial J2:(L " Static , .
Scraen; Dia 4 in. Length 14 1t, Type/Size FRE/0.020 in.
Casing: Dia 4. Length 28 1. Type FRE
Fiil Materlal 0/20 Sifica Sand_, Rig/Core Orli Syslems 180
i Co. Layne : Method Alr Hammer Percussion , -
Orifter G. Radriouez Log ay £. Shannen Date 02/23/95 Permit ¢
Checked By _E15_3-14-45 License No. :
5 o2, Ia
-~ = -~ ] o N .
%;5 =5 |oE) o E 2] 29 g Descripticn
S| =g |e8 g 5 0| 82 9 (Color, Texture, Structure)
S a 2 S 1 © [2]Trace < 10%, Littie 10% to 20%, Some 20X to 35X, And 35% to 50%
. 2 .
-~ —
- 0 1t 0-8 ft.: Brown coarse to fine poorly graded SAND, littie coarse to
- 5 EARR fina gravel, fittie silt, occasional cobbles.
- 2 ] I Ly
N o =t 4 1.
s X ElE H
=t ERREEEL
- 6 - S L
- 8 ] § AR
| -;- § ;". 0°.Q 8-14 ft.: Coarse to fine GRAVEL/COBRBLES, some coarse 1o hne T
- 10 (=) S sand, trace silt, dry.
=} 0’59
L HEE 0% s
=1t" P
- 12 <l =F Ol 8 wet at 122 gray-staining.
= gpc
L =1 C
I =t: o<
L 14 2L oo |
=f: SR | Yellowish brown SILT/weathered LIMESTONE, cry.
- T =] x;l 14.7-18 (L Gray LIMESTONE.
N EE =
S a 1L
ik 11 !
l_ | + It !T' .
— 18 — R ) ,
L = -
J Eng or tioring 2! 19 leet
- 20 i
- . Set MW- 34 with screened interval from 2.5~18 5 feet befow G acs
' 22 "" ! i
- 24
- )




Instal lation Diagram
MOh':i”féring Well No. MW“35 |

o o | __—Casing Cap
| . . ‘\ﬂ ~ éé,,»—Pro+ec+ive Casing Cover

‘ Concrete Pad
. ' T -
! T\ N A
5. 67" Bottom of 2.57 A
Concrete: . e +4, Protective Caver
) \ " 1 Bettom of Corcrete
P /! ] 9.67"'
0
Crout S T, .
Y | Top o* Bentoni+eS.G7
e — e}
N
Bentonite Plug:_._-ll§__,_-h.
- Y Top of Some Pock 11,28 -[/
N
4 5
1,85 Tep of Screen 13.1 \
A :—? /
Sand Pcek: Scresn: = \
_o1.85 ey | L 00:0 0 s, =
E Bottem of Screen 211
L Piezometer Tip - )
. \ : ; ] Bettom of Bering 23,
" i
Bor ing O?cme*er:-.a.-.s.{.s._
J &-40 . 1% e
sand Type:_--.‘.‘.’-f.{---- Beiiards, Yype/Sizs:--_--?._-_S..-.L.gl'
\ 1
Ber*m”e:_}_{_s___c_‘j_]_’:_'i Scrasen Tyaelsizs:»-_Q.'._o__‘_o__-_-
________________ . - . 2% SO 40, AV
OB /3 T b e e e e oo ‘Rlser Tyre/SiZ8! ccnmcnuna- R
_______ re
WEABF 2 v e e e Loewing Expercedie Cesing Plug?aca ol L. Siea
o . YES
QTREr S Scttom (e Useel T Site
57-028 ,BLOOMFIELD REFINING Eroverion: 9912, 39

Broject = 3 T MES Project Nema: O PUNT 2RV DEL LS . Bleveriom 22t 4 J



LOCATION:BLOCUPIRLD REFINZRY

§28 BORING PLAN

PIER §:
BLEVATION:
TOTAL DEPTR:
LOGGRD RY:

PRECISIdN ENGINBERING, INC.
L0G OF T28T BORINGS

-3 © £ x>
g £ e 2 kA

DATE:

STATIC RATER:
30RING ID:
DiCR:

§7-028
§512.3)

Ny
T4

4-29-97
®s -
MH-35

1

MATRRIAL CRARRCTRRISTICS
¥)18TTRR, CONDITION, COLOR, GRAINCIZR B7C ¢

PiD

Ljrttgoottt

ftit. .ttt
ftee. ted
tttt..tid
ftt.ttd
ttyb. .ttt
‘titt. it
LSS ST 23
tfit.. .ttt
freto b3t
it tit u
Ptira.ttt
18yt bt
tigrtrtit
tiedttees
teetityed
tidggottt
t1iggQttt

tt!ocottt

trigogttt Ll'
titgagtel
tidappttt
trigoottt
tttgoqttt

ttopottt
ttigogtty

{
T0 FINB, SILTY, DAH®, LIGET BROWN TO BROFN, LOOSE, ¥0 (DR,

SARD, VERY FIH FI
B T0 3.5

5
(HORZ DANP AT 2.

$ARD, FINE, s0u2 (GARSB, TN, DAM®, R0 0DOR -

SMED, PINZ, PINT GRAVSL, SOMB COARSZ COHIRG U3 PLIGHTS, DAH?, MODZRATELY DENSR,
BROMy

{yna)
4

13.5-15.0

15.0-21.5

1

5000+ 0G0
0000#+000
0000¢+000] 15 _
0000*+000
0000+ 000
0000#+000
0000¢+000
0000+ 000
0000++000
006044000
600044000 |
0006+2000
000044590128
00604000
0006 £000
00064500

e
e

GRAVRL, 02252, SOM3 FINE, SOM3 COBELES, SANDY, FINE, MORE C03SLY AT 15.0¢,
VB2V DaK? :

COBBLRS, GRAVRLLY, CORRSE, SCH2 PINR, SLIGNTLY SANDY, FINR, DAYP, VSRY §108
DRILLING, 30 (DOR

VERY WRATLY WATER BUARTHG 20.5' TO 21.5¢

g
s fory

23,1

~ 3.

26TAL DRRTR

.........

ZACTMTRNTQ PORKATION

SRALE, SANDY, GRAEN, DAMP, DENSE, ¥O WATER IN SA4PLE QR ON SRLIT 32007, ¥0T 782

<>
=5

8
A
4
4
k
3
¢
Y
¢
¢
r
¢
¢
C
¢
¢
¢
C
¢
¢
¢
¢
¢
¢
trigogtts C
¢
¢
¢
¢
C
¢
¢
¢
¢
(
¢
¢
(
¢
¢
C
¢
(
{
¢
¢
(
¢
¢
C
¢
4

12832140

10Ga3D BY:

bt |

AND T729 OF BARTHG. 4 1/4% 10 CONTINGOUS PLIGAT B3}



~ Installation Diagram
Mohi-_frormg Welt No. MW—36

. é/-Ccsing Cap
. Pro’re\;ruve Cosmy Cover

/Conorefe Pad
I/ {
5.0' Bot+om of 2.5 NI b
Concrete:__ %Y ____ fi, grorvective Cover ¢
\ gottom of Concrete
[
6.0
0 .
GFroUT !t e £+.
Top of Benvonite &, 0\
I/ 4 —h/ h\
1
Bentonite Piugi._ 20 ____+t. i
: \ Tor of Sand Pack 8,0
k-4 U |
3.0 Tep of Sereen 11.0 \
Sonc Pack: Scrsen: =
3.2 44, _.__19_'3_-.._-.57. =
Va = Ectrom of Screen 21,2
L Pierometer Tip
\ Bot+em oF Boring
8-5,/8"
! Boring Dicmetar: L. 2.2
“ —4 - it g
Sand Type: oo ! ..?__.‘_O__--- Bollards, Type/sn.._._-._-‘_).--.S_T.E..‘L
Een'ronlTe:-;_{..g._;c.'r.(.l.‘:j?. Seresn Type/Siz 2000 0:010
---------------- Bisor Typassiz e“ 2° 52 40, PYC Ak
Coment /5r Cuttammmnananns mms e Rt N 505-523-767¢
_______ : ' ce
T Y Logking Exparactle Ce a"!g Plug.__.\f,_t._-.__- Sire Norning: . §_-«_§__5_3_9
° o e X <~
Ctmer: o T 8ortem Cap bsec?-..--r.‘:é ...... Site £03+! ng.}_'__'_i:_“__?
- [~ ] 14 , ~
Project -‘.‘:_?.7.-9..2.0. Project Nomei -.-.G.Q.Mr._l.g-.Q--BE‘.E.].\.}- NG ot Elaver v&’!l.s.?.‘.g_‘-gﬁ



LOCATION BLOOMPIRLD RRFINERY
SZT BORING PLAN

2 O & o

‘PRBCISION BNGINTARING, INC.

L0G OF TIST BORITNGS

FILE §:
ELEVATION:
TOTAL D2PTE:
L0GG2D BY:
DATR:

STATIC HATHR:

BORING 1D
DAGR:

97-428
§510.5¢
1.y
T
4-29-97
18.5
§i-38

e £ e 2

MATRRIAL CHRRACTERISTICS
[¥OI8TRR, CONDTTION COLOR GRAINSTIR RTC )

PID
{am}

D207H
§.0-7.5

ttid._ttt

tttda it

thet. . tti
riib. bt
(22298 441
tiit. 21t
rtiv. .ttt
Tttt Tt
(a2 3 T8 o1 1
(ST P 13
teet ottt
tatf. . tet
ittt
Tiit. .22k
trrioLtit

i__J EINg, SLIUETLY SILTY, LOOSE, DA#R, LIGET BROWX, KO 0DR

5

000000000
¢0¢000000
00000000¢
062000a0¢
coc000ase
¢00Q00000
000000050
£90000000
206000000
000090000
000000000
000000000
000000000
€00000000
000000000
00200000
000050000
000000000
000000000
000000000
000600000
000060000
000ce000C
000000000

—
>

GRAYEL, COARSR, SOMZ PINE, VEAY COBSLY, VERY SLOW DRILLING, DAWP

gossgﬁs, GRAVBLLY, COARSY, VERY ZARD IRILLING, DAMD 70 IRY

U fies
< B

19.5-29.5

3

20,

reigopdit
Terganttt

SAED, FPINR, €3AT3LLY, PINS TO CCAS3, EASIER DRILLING, BO CUOR, WEAXLY

IR

24.5-21.5
21,5

r::r‘:nar':onnnnnnnoﬁnnnnnanndﬁnnnnnqnnnnoonnr}onnuul-'-o:i:h-m

SACTHTETT0 F0RAATION
SEAIR. SLNDY. GRSZL. D3NP, DENSZ. ¥O7 RACRR BzARlym

TOTAL DEPTE

AYD_TYPY 07 BORTUZ:

TINIOGE PL1GA7 BIA




Ins+01i0+:on Ducgrcm

Monr+orrng Well Not MW-37

-Casing Cap

: *é?,/—Pro[ ective Casing Cove
1 Ceoncrete: Pad :
£
VAW
3.0’ 1 ] ) [Sc‘-’*.cm-c{‘ 2.5 A 4
Concrete: : F+,. : Protectivs Cover
—————————— ———.‘——-J—
\ Eoritom of Concrave
h 9.0’
0 .
Crout i e Tt
’ Too of Bemntonifs 9,0
/ - -./
Bentonite Piugi__2:9____<+. 1
\ Teo of $ond Pock 11.0°
i
4.0 . | | Teh of Screen 15,0 W
/— - .
Sond Pack: Scresn: g
Mz ey, L2000 s =
= r
/ = Borreom of Scresn 25.0 \
__J Plezomater Tip : i
\ Bottem of Bcring 25.2 \
Bering Drcﬂe*‘er.-?.:'.:.{.a._
P 'Z ” r
Sand Tyoe ..... ! _‘é_-f.o.__.._ Bollgres, TyoeISv: ............ S. T.-gL
Benfcnive:-;.{_a._g.}j.lf.s. seresn Typessizer 21010
________________ 27 SCH 4Q. PYC & 3
et A Br CUT e, RESEr TyDE/SiTe. ol ool 565 523 7574
w;:+er._-.tj.t:t:.-__- ' Lecking c.x:ordcble Ccaing Pl q.-..l&% ..... Site Nor?*:ng.iﬂl?_’_éﬁ
Otmer: DT Sotrem Lop usec?_-_.\{f_é _______ $17e tastong: 456,01
Praject ‘-.-.9.7.:.2?3 Pro,ﬁc- Ncna.?_-p.l_-_ﬁ.l_g-.Q_B.C.E_I.N.I NG ' Eiaved .cn._5_§_1_§__9,"-

N



, : , . PRECISION EMGINRERING, 1NC, LR & 47-028
" LOCATION:BLOGHPIBLD REFINERY y BEVATION: - SS.4
. $E8 BORING DLAN 10G 07 TBST BORIVGS TOTAL DS2TE:  25.0
L0GGED BY: ™ -
. DATR: 5-1-91
SHTIC BTIR: 210 :
BORING ID:  © HWR-37
, PACE: 1

p-2 < oo
it B2 o €2 T

i SOISTRL, CONDITION, COL0 GRATS 113,370 feon)

DEDTR
SAMD, PINE, SILTY, DaMp, L0083, R3D BRORM 0

0,0-7.0 ttri..ttt
thit. bttt
ttit. tit
ettt
: ttit.. 4
tebt. bt
[SXE PR
[ttt .2t
trit. bttt
trevootdé)f g
teer. bttt
teis.. 43
teer. bt
kter..ttf
7.0-11.0  [ter.ofrer
*»+..\~**
»ww..\~».
*»w..\n**
u*m..\ww.
t4 \»*u wpu
*w*..\*»w
(2T E2S ]

8
1.5___looc0c02g0
2.5 1.....\\:
5

!

3, 130 BROHY, 50M3 ¢

SA¥D, V2RY FU¥B,
FIN3 GRAVEL AT wa o_

GRATRL, (0ARSR, SOMR FIVR SCKR CQBALRS, SLOW DAILLING. DAAP i )
SAFD: PINB, SILTY, CLAYSY, D3kP, RED BROWY, N0 0DOR | 0

. et ffit

12,5-17.0  {00000C0ca} -
2000000900
006000000
20000cc0
000000000{15_
000000000
000600990
200000000
1 006000060
17.0-22.0 060000000
(00000000
000600000
00000000
00060000
(000c00C0
000050000
30000080

GRATSY, COMRSE, CO3BLES, SuOW DRILLIHG, DENS3, DaKZ ‘ ]

"

COBRLRY, GRAVRLLY, COXRSE, YBRY £LOW DRILLING, ¥O ODOR, DENSR, DA, )

o
o

]

k> x> o
AR CACROIOIORAIMINIIMNOIMMCRCIOIME AR MICAMM R EY g =X o

4 1/4% 1D CONTINGONS PUTCY

l. )
=
s
o




Y84 GEOLLd SLONKIZkE) GO «7/0 v -DNIRCE 30 ddad G4

BL 132 GEDI0T
I
N
i
. N
) RL4EQ T¥L0L
T3 TH
. ‘ D’
SKIEYZE YSIEK 10N ‘5000 OF 'GWYQ 'E1SSIZ 'XEsed| )
T0TITRE0 OLARIRIIEE | J 052612
Y T T TSRV E0T0) ROTLTCRO) LS TOR] N EIG
s T TIS IS4V ATE) TUIORLY 111 .0
7 IOV SARE
46-1i {1 D5TH08 K{d] 4
0T NRLEE DLNIS v
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N 18 059901 ‘ ' )
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[—

| S—

i

Instal

Monitoring Well NoO.

lgtion Diagram
MW-38

_~—Ccsing Cap

=3l

== i Lo .
, Protective Ccsing Cover
///—Concrefe n¥ele]
[ 1
[ 4 AR
a.o’ Borrom oF 2,5+ 'F | o
Concrete: __ " Y ___ f+, Frotective Cover C
y Bottrem of Concrete ]
S N
/ 5.0 ;
o -
Groutt e Tt.
i Top oF Bantonite §,Q0 ',\/'
[t —-‘/
s T
BenTtonite Plug:io__ 1_'_5 _____ 1.
\ Tep of Sard Pack 1(Q. 5
maaay S s L
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{ {000000000] | € [EASY DRILLING APPLARS TQ OU NO GRAVCL. AUGCR NUT SCRAFING. SMOUVH, SUFY. MU WATER | |
| . |O0CD0S000 | 25.] C JiN tOIF . | '
| jooteaceco] | C ! !
| 1000000000] | C | | ]
] 25.5 10000000001 § € | 1 |
| 26.5-31.5 {000000C00] [ C [GRAVEL. TINC YO COARSC. COBALLY. SOMC SMALI ROUL DFRS, SI0W DRILLING [ I
! jocooooceo] | C | i A
! *1000000000) | C | | f.
! jeouoceocol | € | ]
! J000C000001 1 € | | !
! jocoococoof € | ! |
| 10C00000CG| 30} C ) ! !
i JO00000000] | C |GRAYEL. FINE. SCME COARSE. SANDY. FINE 70 CCARSE. BLACK, MODURATLLY STROMG COCR. | !
] . }C0OCo0COD} | C |WATUR BLARING i [
! ans JOODOGCOCO! | S 130 §-31.0 LESS CONTAINATED. MATTR BFARING. ARWNISH™ [FSS OCR. SPIIT SPODN SeMP £l ;
] 33.5.35.5 |SSSS55555] | C [NOCIMIINTO 7ORMATION | [
| |SSS858555}) © | © [WHTTFTSH BREY. WET, INTERFAGE AT 95.0 FEFY. BLUEISH GREY Al 5.0 RELT IMEW WHIIE | t
| {555588858)  } € | i |
i j555355588]  f C | P |
i {SSS3535SSE | € | | i
! [S55555585) | € | ! i
| [555558555( 38 ) € | | i
! 35 5 18588555851 1 C | i
| TOTAL DEPTH | Pl | |
; : l [ { S o S ' | l
! ! : : — - ] !
| I 1y e _)'J T pas- 52 | 1
! I b ~H o [ |
! 1 Lot ?/‘; {/,,g/p,fﬂ 72 220 o L :
| ! U - 7 -
i | L] P read) 7F 7o cnesrn? S i :
! ! I M’r/ﬁpﬁidﬂ"‘_p . !
] ! oo 7 2 T —o ‘ 2
| l TR 6% 64 7 2 post EPPT
| ] N i /7,'9'? ~ P ”,,r!
! | I alal ot T
| ! Lol cor @ 4 |
| b !
! Lo {
] A |
! ot . {
] oo !
| oo ]
‘ 1 ]

J
[
I
I
J
i
{
]
|

LOGGED BY: T

R SOV U A S

SI70 AMD TYRr OF BORING: 4 174" D .CONTINUDUS F11GIT JiSA



O7/1372897 10:53 FAX SUSSL37243 PRECLISLIUN ENG gaT

fite v/ 6 61§57
Location E- 33406 15

Surface Elevation S5 Z 2

‘ =
rlu)e Nuaber- LW Mater tevel J8.opate . 2~ 25
LA oo

SHEET____OF

Boring location'._..__.; ..

'53’1 ! KATFRIAL CHARACTFRISTICS : :
LAB l ; SACi B ey Btg ¥ {HOISTUSE CONDTTION.COLOR, SRATK STZE.FTC ) ;1Y LLt Pl CLASS.
C-5 5,47 ¥ /,’7’;/ weT, R/
J
D Oton? 501"(
"-—, - G 1.5 . ) P
4,0 ; (/FZ ~—? .51,/& Eldf_ 0/7{]
' /l/a Of/l/f( {mo"‘ﬁ‘r’i gOFT
.2 S ‘;
. . ) -
75 G0 GM“U&' Ck?_/-‘o ﬁ/,\)-','r__ Spsr yoris y £ A% e
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' Ao, Dieene WY Bk '
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PROJECT: Bloontield Kefinery

¢7/13/2007 10:53 TFAX 5035237248 PRECISIGN ENG

P22CIS100 BYGINSERING, INC.

i
|
!
fx
v

o3

PR §: 3§-149
BLEVATION: 522 ft

(43 Hells & Boriamgs LOG OF TEST BORINGS TOTAL DB2TE: 25 it
LOGGED B1: ]
5 DATB: §-25-5%
§ |4 , STATIC BATRR: 15 ft
P R ! BORIES ID: H¥-41
I |Af?P { _BAgz; 2003
. 0 LlL ‘ . KATR3IAL CHARACTRRISTICS P
oRaTY T 3! R : {MOTSTURE. COXDITION COLOR, GRATYSTIR BIL {pm)
0.8-5.0  {/-/[-[[-] [ay, silty, wet, scft, brows , }
I-11-11-1
{f1-11+]
I-11-[1-]
J-11-11-1]3.2 ,
5.8-6.5  [[-t]<[-1] sandy{fine), moist, soft, gray
4]+ |
1:§ f-ef-]-x -
b00000800 Grasel, dry, mediym dease, purple, silicified, JACISOR LAZE TERRACS
020000000718 !
§.0-10.5  [eir0{eqe Sand-Gravel, coarve sand, dry, demse, gray{maturil)
10.5-11.5  jO¥ptad0e Sapd(coarse), geavelly, damp, desse, grey
H0ERIQLDY cobbly at 11° :
teQeGe)e] 1
epegegegtils . . !
14.5-18.0  [retdrerer Sand{vediva to coarss), dry, sadiua demse, gerey
st tiid 1
ki 2422434
(LI LAY gater peariag at 18’
13.0-28.5  jdedioepig|2t §ravsl, sandy(coazss), @adiua desss, dark gzey
grgrote -
Je0s04040 ‘
i2.3 ft9¢0404g : \ )
) §55585885)  |§amdstome. dense, poorly vosselidated, peorly sorted, grzey to yzllpe, EACTHIZTO
25.0 §86455055125. : : ]
total depid ‘!
(-
0.
. :
8 !
8
L3680 BY: ¥S

- e

3123 A%) TYPR OF AOING: &.25* D N




PROJECT:

PRRCISION BHGINRBRING, IXC.

Bloonfield Refinery

C¥S Hells & Borings

L0G 07 TEST BORINGS

FILR §:
BLRVATION:
TOTAL DRPTE:
LOGGED BY:
DATS:

STATIC ATRR:

BORING ID:
PAGR:

§8-145 |
5536 it
4.5 ft
RER
10-01-38
3 ft
R 442

MATBRIAL CHARACTRRISTICS
{X0ISTORR, CONDITION, COLOR, GRATHSTIR. BIC.)

ot 5 34 ) o
adi-alid - -

lof §
: PID
{rpa)

Sand, fize, siity, slightly clayey, moist-wat, lcose, light brews,

e

Clav, giity, sandy(finel, wat, sgft, hrowg

20.2

tofddiis.t
t.tittt.t
Tottitt.t
[ RSS2 53 8 ]
[ 222321 08
totrift.t
totttesot
tortitiat
t.tttitd

NEREE

8and, fine, slightly silty, damp, lsoss, brovs

]

18

3] same ¢lav 3% 10!

0400%0040
0+00+00%0
41000046
000+00¢C
000td9t0
019040040
91004000
0t00t0040
04000050
0031600
070440040
0t00+00+0
02000040
0#q0¢96%0

browa to grey no cdor appears to be natural color

sene cobble or boulder materisl

Gravel{up to 3%, sandy, damp, moderatelv demse, imterbeds ¢f sasdélzsdiym- uoa'Sﬂ)

£

§55558688
§55583883
§58885588
553585885
£85588388
885588838
§3555838§
555885888
§55558$88
585855888
§85358883
585888358

38 | 1Samdstone, argillaceouns, iiesqaing bamded, dease, yellow brows oraan
razdon paters, fine to mediue, HACINIRVTY
vater bearing at 34!

E

age baaded in

-

4
s
is
€

cotal

§113 AN

depth
Tiog

0P 30LCNG:

1,750 FAA




Instal lation Diagram

. (/.
Monitoring Well No. MW - 45
505-523-7674 .y ] ‘
r___'g- Casing Cap
Elevation [ |L.——Protective Casing Cover
Reference AConcr ete Pad
1.0 Bottom o% ™~ /
Concreter ___ ' ____ f+. Protective chero'} C?
\ ' Bottom of Concrete W
f——
Y L]
o O
2 e
Bentonite Plugt o2~ f+.
e ()
<@
\ Top of Sond Pock / ~ .
R -
_ | Top of Scgreen A \
sand Pack: . Screen: g
' 10 —
-__._1.,3 _____ Fte | e f+. :_—-
y E Bottom of Screen
_J Plezometer Tip A
Bottom of Boring \
- " {
y Boring chme'rar._ij__?_{_a_ ? ; gq%kb .
2 " v
Sand T/pe.-j_o.__z_.c._il..l_' ca Boliords., nypa/mze.-_s_ie_.e_'_.’_-f_- min.
3 " . h , ” " L
Ben?om‘re.___./?_-.(fil_i- ) Screen T.‘/PB’STZG----‘;—---I?Y—L-’-.S..Ch. 40, 0.010" Slofted
| ' 85
______________ 4" PVC Sch. 40 2\ ¥
CEmEnt/Br CUS o oo e Riser Type/Sizes o . ..
Yot .-_R?i??_)__e___ Lecking Expondadls Casing PSUQ?_-_Y_e..§._'--- Stte Mr‘rhmgﬂ-q-z-g-q--a--s
Y
Ciher: .. I:J./-’-A ______ Bottom Cop Used?.._.... e_ ? ______ Site Ecs+|nq..2._8.3_.7_-.7.8
- . z ~ .
Praject ::.-9;3.-.0_1"5_ Project N .g}_?ﬁ"}’il_?!_d;-ﬂ?_’.!.s. E!evc?ion:__ég_?_-33




\
i

(_ L

‘Bore Point:

TLLAB §

'Water Blet:

‘Boring No.:

lof !

§5790.85"
22837.78
9.54'

N 45

PRRCISION BNGINBRRING, INC,

L0 OF TBST BORINGS

BLOR_COTHT

P
L
0
T

o & 2 ™ ¢

Rlevation:

pile £:03-015

Site:Giant Refinmery A
Bloomfield, NM

Date:1-15-03

5496.33

MATRRIAL CRARACTRRISTICS
{HOTSTURR, CONDITION. COLOR GRATHSTZR BTC )

12

CLASS.

e

5.0-6.5
§.5-1.0

Grad

§-14-12
7-60

00t00¢
00100*
00+00¢
00+00¢
00+00*
00400
00t00¢
00*00¢
00#00*
00t00¢
00#00+
0000
00*00¢
00*00*

GRAVEL, TO 12*, SANDY, DBNSE, DANP

HACTHIZNTO PORMATION

1.0-8.3
§.0-10.0

18.0-21.0

14.0-1¢.7

17.0-17.8
17.8

37-27-11

14-63

16-80-60{¢)

54-50(1%)

36-50(3]

aet..?
-t

mmmmmmmmmmmwcecaomonmnhc«'u:;-.:um

NODSTOHE, SANDY, DENSE, A3T, DARK GRE:H

SAME, HYDROCARBOK 0DOR (GASOLIHZ)

SOME LANINATION, LIGETER IX COLCR

SAENSTONR, RBAX, SILTY, ¥UDDY, ¥3IT3/LIGET
BROWN, VERY DRNSZ. §3T-HOTST

TOTAL DE2TH

“ze & Type of Boring:4 1/4° ID BOLLOK STEMNED AUGER

Logged By: 93T




" . . ;.

Instal lation Diagram
Monitoring Well No. MW - 46

1
)
|

505-523-7674 . . , ' .
Casing Cap
. = i 4. C -
Elevation é?//-Pro+ec\|ve Casing Cover
Reference - ' $Comcre+e Pad
N \4
0.7 I Bottom oiF ~ f !
Concrete:_ 2" ____ ft. Protective Coverey ~
! Bottom oLF Concrets \ o
/ -
~
ol v
gl
Bentonite Plug:_____ 1___,~F+.
| ]
A Top of Sagnd Pdek =) e
/ T i AN
T_ » j Tep of Sﬂ‘creen
Sond Pack: Screen: -g
7.3 5 = f
A A T T R £+ = |
y E Bottom of Screen
r__.
_J Piezometer Tip
Bottom of Bering
11-5/8" |
Boring Dicmeter:s ooeeea_.’ ;
and Ty;e:-]jg:figl-Eitj_lc:o Boilards, Tyée/Size:_E%j}?ﬁi[:-_fi- min.
3/ 2 Ch N . 1 \ A ) i I -
Eeﬂ+oni'ra:___-?__..___',_p__ Screan TVDG/S'IZE:__.".--.F_)./.(E-.§.Ch + 40, 0.0107 StoTted
______________ 4" py .
Cement/GrOUt s oo e Riser Type/Size:___.__.__ (_: __§_C.h 40
gy
wofer.__f,_?i(_:?_l__e,__ Locking Expandable Casing Plug?__-i{.e_§ _____ Site Ncrfhinr_::_s_a_?.o__'.é_;_8
Yy ~
Ciner: ... 1'-\1“/_/} ______ Sot+om Caop Used?_ ______ e. ? ______ Site E:sﬂng:_z_?:(_é'_(_)_e

03-015 Blocmfialid Wells - e Cisvation: oo

Project w: I L. Projest NOMe ! Ll o e e e



s
i

Shest: lofl

;Bore Point:¥5560.48"

PRECISTON ENGIHZERING, INC.

LOG 07 T2ST BORINGS

File §:03-015

$ite:Giant Refinery

lSize & Type of Boring:4 1/4" ID ROLLOW STRMMRD AUGER

‘Logged 3y: #iR

BSI6.06 . & Blooafield, N
Hater Blev" s § Blevation: 5496.43
! - § 1A .
;Boriag No.: K¥ 46 P |C 1 H Date:1-16-03
L A P
: 0 L L MATRRIAL CHARACTRRISTICS '
BRI DEDTH BLOW COTNT T ¥ B {MOISTOR8, CONDITION, COLOR, GRAINSTZR, RTC. M I pT CLASS,
: 0-1.0 Grab tr(te() G |SAND, VRRY GRAVRLLY, CO3BLY, LIGET BROHN,
(et G |LOOSE
i*oito
ttotio
11(20() 6
ifotto
t1Qte(
: tEtt()
ttof'}o
' +40+£015 0
! §.0-6.5 | 3-4-4  [#400 s |sang
1 tE0tt() ‘s
14040 § INACIIRNT) FORMATION
i §.5-8.0 13-18-18 f--_--_ § |MUTSTORS, SILTY, HARD, DRY, LIGHT GREEN
: : LIRS I O
- §
9.0 e
! T0TA} 03278 .
' 0.0
]
{ 15.0
i
|
)
|
| 0.0
|




MwHEEF a

lnsf0lla+ on Di i agram

Monitoring Well No. Seep. S

A l sm
%05-523-7674

Casing Cap |
sz-ik//—Pro+ecfive Casing Cover

Elevation
Reterence éz/r~Concre+e‘Pod
" /]
- Bot+tom of
Concrete: 23 _Ft. Protactive Cover =M
Bottom of Concrete
—
T e
crout:___1:8 ___f¢t. : N
. (Sl
Top of Een+onl+e. \ bt
Vi i P
Bentonite Plug:___ 1.0 ___++
Top of Saond Pack \i/
. — ™
Y )
. - Top of Screen \ | ™ N
and Pack: Screen: =
Q. | o220 Fe =
—E )
\V ’ E Bottom of Screen
] Plezometer Tip
Bottom of Boring \
5,1
Boring Dicma*er:__.s._':a.-_-
: 3
Sand Type.l@--%p__.s.l-'_'.co - Boilards, TyDB/Slza._§i@.:9..l..’._.3_:-
k4 7 k] P 1 Lo~
Sento n'-a._.‘.’:s.”_-_c.rj.'_?_s_- : Screen TVQE/Size:‘zﬂ"?‘\ig‘-iqrj » 40 0. .01 0" Slotted
’ R " -

C°"en~r/orcu+ _____ 6_ _‘.73.-.5.-?.—'.:9.?_'_1? _____ Risar Typa/g.z‘..z____e_\/_(_‘__'g_c_b 40 )
Wof°r---E..Qi'.Q?.l_f___ Locking Expandable Casing P!ug?..--_Y.‘:_s _____ Site hcrvﬁnng.?.éj_é--@]
Orher: N/A . Boﬂom Cap Use::s'.’__.___.Y..e__S ______ Site Eosfing:.Z.Z_Z_Q_,S_O

Giant Refm‘mg Co.
. ’ T80



Sueet: 1 of 1 ON BNGINRERING, IN Pile §: 03-015 77
Bore Point: PGANT COORDIHATES LG OF TZST BORINGS Sits: Bloomfield
§5413.7 B2220.90 y Refinery
; Rater Blev: 7.4% 43”"/f -—~”/ g i Blevation: "T0 B3 DETERMINZD
ﬁr g Ho.: Seep § PjC|K Date: 3-6-03

L |3}
0 |LijtL TBRIAL CHARACT
LAR & D327 BLOK COUNT T (B R {¥QISTURR, CONDITION, COLOR, GRAINSIZR RTC.) i LL_{ PT ! CLASS,
0.0-5.¢ GRAB - 00%+Q¢ G |GRAVRL, MSDIUM SANDY, LIGET BROWN, SOMR s
o0t tQo 6 1C0BBLES TO BOULDER Sl23, DENSE
00t00 6
00tt00 G
00t*00]2.8] 6
00t+00 G
00t%00 G
00400 G
00t 0o G
00tt00[5.0] G
5.0-6.5 §-18-18 00t+00 § |GRATEL, HSDIUM SANDY, LIGET BROWY, SOME
: 00¢+00 § {COBBLBS TO BOULDER $I23, DEdSE
0000/, §
00tt0o
00t00]1.5
00200
" jo0t0q
0000
9.0-9.7 9-100(1} 00tt00
D 90**0[1
10.2-1534  feeee- S |HACIMIRET( PORMATION
N e g YUDSTONE, SILTSTONZ, PISSLR, BLACK, HARD, W37
11.3-12.% 13-37-80  Je-ne--
12.8 o feeee--
TOTAL DEPTY
5
! 20
Logged By: WX

fSize & Type of Boring: 4-1/4* ID Ho

low Stemmed Auger




4" X 2’ STAINLESS STEEL
LOCKING CAP

B x4 CEMENT FILLED
" STEEL GUARD PIPE

3" x__3_ CONCRETE SLAB

NEAT CEMENT SLURRY WITH %
A7 BENTONITE

L~ 4% x 13 _pve plrE

St %I STAIMLESS STEEL
) ~ PIPE

| BENTONITE PLUG

.- 13.5
165/
18.8" L~ TOP OF SCREEN ;
2334 \ 4 STATIC WATER LEVEL
4w 19 sTAINLESS STEEL
3 ‘ SCREEN (22 sLom
\_JééL SAND .
34,4’ }—BOTTOM OF SCREEN
-~ 4°___ X 5' STAINLESS STEEL PIPE
10720 SAND
3%.8 | T0TAL LEPTH OF WELL
40 TOTAL DESTH OF BOREHOLE

FIGURE B-{
il

COMPLETION DIAGRAM
RECOVERY WELL Rw-i



PR SN

R

FLIQURE £-0

LITHOLOGIC LOG (SOiL)

RECOVERY WELL RW-1 Page _1 of 1

— T q—

SITE 10 8¢ LOCATION 19 Rw-1
SITE COCRDINATES (ft.):
L} E
GROUND ELEVATION (ft. M5¢); £3524,852

STATE: New Maxico COUNTY: _San_Juan

ORILLING METHOO: _ Casing Driver

DRILLING CONTR.: _ Beeman Brethers

DATE STARTED: 3C Aucust 1988 DATE COMFLETED: 31 _Auzust 1938
FIELD REP.: _W.S. Dubyk

COMMENTS: _Static on Seotarher 2, 1088r 26,45 from TQZ.

174 174 /4 /6 s T R
LOTATION DESCRIPTION:
Dritling Time | Sample Type
Depth Visual % Ltith Scales: and Interval Lithologic Dessription
SRRNENS . 0418 $11¢ ard Sard - Dark yellowish brown (10 ¥R 4/2) to
B S s e s e grayish brown (5 YR 3/2). KNinor to strong hydrocarbon

SSSaaaso odor.

L e 1642
(Dt 1y g g vy I

LI e e ey e 1645
g g e g My g i

15 EEEEECEED 710
B TP P DTS S O Y i
N OR=ER

20 il 00 d 1720 187340 Sard and Gravel - Kegium dark grsy (46). Sand is
P v e ' Tolele medium o very cosrse grained, subangular to subrounced:
T olole Gravel is subrourded to well rounded, to 2" diameter,
NSARBRAEDD Sirorg hydrocarbon edor.
eledef. -lolsla

25___'__0°° 1725
el dej - oiole '
slsjeietel-iolo
afelefofe]lolsio
it 1-lsiolo

30 s 1730
- slepelrioiQ|e !
BEARBANES N
. . shefols ooo .
SRR imi

35 == T 1738 347-417 Shate ~ Nasimienta Farmatfon - Dusky yeliow (5 YR
;;;;;;;;; 4/4Y to tight olive gray (3 ¥ &/1) shale.

w EEEEEERCEE 1753

45

50




1.0

X 2' STAINLESS STEEL
LDFKING CAP

—8 x14' COENT FILLED
| STEEL GUARD PIPE
—3 . Xx__3'  CONCRETE SLA3

<

NEAT CEMENT SLLRRY WITH 5%

d Be:mnunz{%
L

et X pVC PIPE

/.._ﬂ.‘_ %15’ STAINLESS STEFL
~ PIPE

" |, BENTONITE PLUG

i4.0°

- 188

i~ TOP OF SCREEM

22.92° v

43.8°

-

N gsi2 |

STATIC WATER LEVEL

A x_”’.‘_‘-l. STAINLESS STEEL
| screeN (2L suom
SAND

1 30TTON OF SCREEN

G- AL x 5 STAINLESS sTeel. piee
1 —10/20 SAND

TOTAL DEPTH OF WELL

1. TGTAL DEPTH OF BOREHOLE

COMPLETION DIAGRAM . .
RECOVERY WELL Rw-2



T . LITHOLOGIC LOG (SOtL)

Pege 1 of _1_
SITE 10: _BRC LOCATIGH 10: 2y-3
SUTE COCRDINATES (ft.)s
H £
GROUND ELEVATION (ft, HSLY: __5323.48
SYATE: MNaw Mexfcs  COUNTY: _Sen jusn

DRILLING HETHOD: __Casfing Driver
DRILLING CONTR.: _ Beeman Brothers

——

DATE STARTED: 29 August 1988 _ DAIE COWPLETED: 29 August 1988
FIELD REP,: W.S. Dupvk

COMHENTS: _Statie on Septamber 2, 1988: 23.42 from TOC,

M sh 6t ST R

LOCATICR DESCRIPTION:

oriliing Time | Serple Type
Depth visual X Lith Scals; and Intsarvsi Lithelagie Deseription
> : .
. /y‘_/._A//, 0/-10¢ §ilt and Clay ~ Hedium dark gray (N4) to Lrownish
AU - {gray (5 YR 4773, Slightly effervescent {n HCL. faint
AU . {hydrocarbon oder. .
//// %
5 UA]  o9sa
4//‘/ //(
% // A N
//,J//A :
/‘/:///ﬂ .
19 ACd ooy 107-15% Sand snd 1% - Moderats brosn (5 ¥R 4/4), very
RRJK AL ﬂne_gra%ned srd well sortad, R
15 2953 15/-32¢ S2rd and Gravel - ©live gray €3 ¥ 47%) ta Brownish
< jary (5 YR 4/1). Sand s medfum to vary coarae gralined,
0 - |subangular to sibrounded, SGravel i3 subangular to well
Irbaons rourded, to 2" diametar. Hotitaabie hydrocarben odor
';':-f-" -.g balow 257,
29 vosteertd 1024
REpRe
) -o:‘.t.
RIS
SOLEINR
25 seniiel s029
%1-'3(’-:“
RV
$ro by P AN
Pt
RRECES
30 T s - 1033 -
,‘_."{};"3."’5;," 32'-41.27 shala - Nocimiento Fermazion = Dusky yellow (5 Y
aata o 8/4) to otive gray {5 Y 3/2). 4
35 1059
" “
1105
43
+
50




;
& x 2 stamess steeL
| LOCKING CAP

|

i
o 8’ f;x_ii__. CEMENT FILLED
. o ‘ ‘l STEEL GUARD PIPE
3 1§x'~3' CONCRETE SLAB
1

& 'x 13" pve pieg

4
, |
' |+ BENTINITZ PLUG
650

1% 4 sanp | )
k 4 L. STATIC WATZIR LEVEL
i .
““
J} -
[~ 6% X._ 20" STAINLESS STEEL
!( SCREEN
~ r |
3233 ‘;
I~ BOTTOM OF SCREEN
87 X 2r STAINLESS STEFL PIPE
3353 . )
TOTAL DEPTH OF WELL
350 1 TOTAL DEFTH OF BORDHOLE

FIRRZ 3-3 ' ' .
COMPLETION DiAGRAM
RECGVERY WELL HJ-1 (Ry~3) @ommm Q“WW'\-J‘-S‘ Conarubed
(RECONSTRUCTED FROM VER3AL DESCRIPTICN S -t
SUPPLIED BY ENGINCERING-SCIENCE, 1567) O- s



LITHOLOGIC LOG (SOiL)
Page J_of _%_

SITE 102 BRC LOCATION 10: _ in5-10 (RNW-3)

517E COORDINATES (ft.):
#

E
GROUND ELEVATION (ft. Ms()s. __ ~8516 :
STATS: _Hew Nex}ga COUMYYs __San Juen
UR!LL!HG WETHOD: _ Augat
DRILLING COMNTR.: ; !. § Sons, _Inc,
DATE STARTED: __4 Msrch 1988 DATE COMPLETED: _ & Merch {988

FIELD REP,: Ergineering-Science. 1ng.
COMHENTS

Vh__ Wh__ 1k ___3h S___T___R

LOCATION DESCRIPTION:

Dritiing Time | Sample Typs .
Denth Visual % Lith Scalet srd interval Litholeglc Dascription
7 1 0'-57 Yopso A Roa«ﬁese, Sandy Clsy
5 torletits $7-10¢ §ifev, Serdy Gl )
st f‘; Ff'?u :
abearety
afﬂ.u?z@“ !
10 L 107-137 Cobbles snd Pebbles
-O° 6.9 of
RIAAN
a9« ® 9 .
LY o'
-0". .3'90" .
15 RN L 139207 gravel, Cobbles, .and Pekbiss
g LA
23S
:ﬁfﬁw A
ey ,
20 4 : 201337 graen £1
25 307-357 Nacimlents Formation - Yellew-gi2en to Live-grav.
30
r
33
40 '
45
39




g

"TABLE 3.4
WELL LOG FOR MONITORING WELL NUMBER 10 (RM—B)

- Drilling Date: March 4, 198§

Death
in Feet Description

0-5 'Topsoi1, roadbase, raddish bréﬁn'ﬁandy clay

5-10 Reddish brown silty, sandy clay ,

10-15 Cobbles, pebbles '

15-20 Gravel, cobbles, pebbles
20-25 Greenish cley at 23 feet, top of Nacimiento
25-30 Greeﬁish clay, Macimiento »
30-35 © Macimiento, color changed from ye11ow-gréan to blue-gray

- Elevation of Top of Casing: 5516.86 feet -

Total Depth of Casing: 33.93 feet

Description of Casing: Bottom of casing hes a 2 foot stainless steel blank
section for a silt trap, followed by 20 feet of 6" 1.0. stainless steal
screen, followed by 6" I.D. schedule 40 PVC to thé surface. The screened
section of the hole was sandsd to within 7 feet of - the surface,

bentonite seal (1/2 bucket) was added and concrete was used for a surface
seal.

3-8
DTG5.TT.26 .7
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Project Bleom field/50 CR4$90

@ GROUNDWATER
L TECHNOLOGY

Drilling Log

Owner Lloomfield Refining Co.

Recovery Well

RW~22

See Site Msp

Location Blogmfield New Mexico

Surface Elev. S58.05 ft. Total Hole Depth 34 14 . Diameler 10in.

Top of Casing 352L05 7. water Level Initial 27 Static
Screen:Dia Bin. -

Casing:Dia 8o _
i Material 12/20 Co. Silica

Proj. No. 023353014

For Boring Locatlon

COMMENTS:

3

Length 8 ft. ' Type/Size FRE/0.020

in.

from 31 fa 33 feet

Length 7/2 fl.‘ Type FRE

Rlg/Core Spgedstar I5-THH .

Deill Co. Beeman Bros.

Method AFr Percussion

"

Orifler Leg Bzeman

Log By ey Mav

Qate 07/19/93 _ Permit #

Stert @ 1230 brs. 2 It sit leg Instaleq

Checked By License No.
§ ax2l, |4
—~ = i = TR ] i
£2 1 53 |oBle 331525 Description
S- | g jo8 g7 9 ea 0 {(Color, Texture, Structure)
S & 2 L 1O j@lTrace < i0x, Littie 10% to 20%, Some 20% to 35%, And 35X to 50%
D
- -2 —
L0 -
-  ln R wan Tan SILT {moist)
% B Y
- 2 i< < ‘
% L
- . -1 & k( “
. IR ) .
- 4 w R Same as above
N Nt . .
2 A< <|l 214
& o)
- —if < <
6 & :r . ML
o i < <
o5 I &)
L. g i< <fl.
LN
AN
1 NS
- 10 —< <i 45 Same as above
N v 1)

3 =Tl NA

LB =

- 18 |2

! FA=E
== i450

- 20 —f =

- =

- 22 -t | =

- 24 IS

o {moist-wal}

p.
0,

[+)
'oo °
D000
L0 05N

Gray CCBBLES (trace or no fines)

'

1
coundwaler encountered at 18" en 7/18/83

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

Light gray-stained poorly-graded fine SAND with trace of

(g

03/21/136 ¢ stniog~marQd
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w
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Drilling Log

LB ' |
T ROUNDOWATER Recovery Well RWw-22
TECHNOLOGY
Project Bloomtield/50 CR4990 Ouinar Bloomfield Refining Co.
Location Bloomfield, New Mexice P{o" No. 023353014
c o > » @ !
b C a N f
22 53 [of PR %a 2 ‘Description
- v= — | O 0 -
go =8 g g - o] 82 @ (Color, Texture, Structure) . :
3 3 (% : o @ Trace < {0%, Litile 10X to 20%, Some 20X to 35%, And 35X to 50%
- 24 ps M .o
= G, 0.
L. - =tofin4s O:%OC Gl
-28 =L 0.
- 4. =1 X Encountered weathered limestone (moist)
-t :ccmc
- 28 —1- =1 5 oo (Ory st 28 feet
] F-1=t S
30 r E o :OQDC
- ==} asa S g
e - E— SRS
2l v I
32 SN
1 d B o
SEINE I SASK .
- 34 ~ End of boring at 34 feet (1355 hrs). Insialed recsvery well
scresned from 15 to 31 fest on 7/i8/€3,
36 —
. 38 —
40 -
L 40 —
L A4
o -
L 45 -
i
L 48 —’
— 50 J{
1 .
.52
L 54
- 56 —

03/(1/i884 fthiog~mar83
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...._] = 5 .
===y ROUNDWATER
T

Drilling Log.
Recovery Well RW-23

TECHNOLOGY
colest Bloomlield/50 CR4990 o eid Refining Co. See Site Map .
P ofect . Owner Sloomfield Refining Co. For Boring Location
Location Bloomlisld New Mexico Prof. No, 023353014 _ >
Surface Elev. S315.74 11 Total Hole Depth 33 1L Diameter JOIn. COMHENTS:

Top of Caslng J517.74 fi.Water Lavel Initial JO.fL.

Screer: Dig £in, _ Length J& 12,
Casing: Dia £/ Length 572 1t,

Static .
Type/Size FAE/0.020 in. Start 8 1630 ks 2 1L sit leg insta:
T:;p):/“s‘_‘;g tram 30 33 f?éfz L sitleg instated

Fii Material J2/20 Co. Sifica »
Drill Co. Beeman Bros.

. Rig/Core Sogadstar i5=THH
Method Air Percussion

Oriler Leg Beeman (g By Jerry May Date O7£8/93 _ Permlt # >
Checked By License No. -

= s 22F]o g "Dﬂ"scri tion

= =% € 3 z 5 ~ f

=2 | 33 [of) e 531298 e

o~ =g (28h E S 8ainm {Colar, Texiure, Structure)

8 (2 €°1 = o g Trace < 10%, Litile 10X to 20X, Some 20X to 35%, And 35% to 50%

S U0
- - {
- 0 - - -

Gu

7
]

.,

o
(=Rt
Vo Sl }

e 4
0.0
O

! 1
I~
i |
ALTAS T AT LT AT
by SR 2 =~
AL R R LT TN
L . )
- ¢ - 6 !.1
[w]
~

-
=

Gravel with fines {Cry)
Brown silty CLAY (moist, medium plasticity)

1

d e
- O ~v" i -
i e Grave! and COBBLES (no fines)
JIN U b 00 q
~- 8 i< .7 5
WA 0.0
I ";r ¥ 0580
— 10 —i< ‘r1 32 '?-,'.'gé.
SRS I 0% e ith it i :
e = L 16%. Same as above with litile fines
009
~ 12 — 9.:}?9.
A 0091 6W
‘ B.e8,
C'ﬁ.',"?d
10,04 B
54 ALY Gravel and COBBLES with trace of iings {dry)
e
00" ]
74 f{’~'-6°-< Gray-stained, samg as above
0.0° , .
P 50.
. Thopd ~ ' ~
12,814 ) P4 Biscx-staneg GRAVEL with scme fings {moist)
=| 3K
= 3‘: Y Grouncwater encountered et 19 feat on 7/19/93
= He -
— 20— | = %
= Yot ¥s
i Foi=F 125 om
00 =
= gl
r - 2] —
- 24 N =1 105 :

S7C1/1934 Bnlog-marsd .

ARt AA A R s s traavan e o

e A



A7 % 2 STAINLESS STEEL
LOCKING CAP

B X % CEMENT FILLED
STZEL GUARD FIPE

3 .3 CONCRETE SLAB

NEAT CEMENT SLURRY WITH 5%
A7 BENTONITE

/

L~ 4" %18 _ pve pieg

12.9°
15,0
740 - TOP GF SCREZN
23.02 v STATIC WATER LEWVEL
A x5 stamiess sTEEL
SCRIEN (B3_ stom
. 12/29  sanp
32,7 4~ BOTTOM DF SCREEN
A4 X B PVE PIFE
380/ -L. TO7TAL DEPTR BF wWELL
335 - SIS TOTAL DEPTR OF BIREHOLE

FIGURT 8-3

COMPLETION DRIACRAH
PIZIOMETER P-2



FiLQuNnt ©-aed

LITHOLOGIC LOG (SOIL)

PIEZOMETER P-2

Page 1 of 1,
SITE ID: __8RC LOCATION 1D: p-2
SITE COORDIKATES (ft.):
L] E
GROUND ELEVATION (7t. H5L): _3522,83
STATE: _New Kexfcop ! COUNTY: _Sag Juan

. DRILLING METRCD: _ Casing Driver
DRILLING CONTR.: Sseman Brothers

DATE STARTED: 29 August 1988 -DATE COMPLETED: 29 August 1988
FIELD REP.: _W.§, Dubvk

COMMENTS: _This well replasced by P-23. Static on Sasterber 2,
1$88:  23.75 from I0OC,
LOCATION DESCRIPTICH:
. Drilling Time | Sample Type '
Depth visual X Lith Scale: and Interval ‘Lithologic Deszription
H,H Hl,(TIHLﬂlnL\SY\YU 0’-13/ §iltv and Clay - Dark gray (%3) to grayish black
e e =g S gl A5/ (N2) to dark yellowish brown (10 YR 4/2). Intense
=== 1% X\\\ hydrocarbon odor.
HuﬂlllTltT\\\ AU .
POl =3 = el sl o e s o L\\A A\GA 1650
B e e S 2P 420
EEE i == =AM
= A A A
C o= e b X\_\f\ ¥
g e e g Sy e R 2 S g P S ims
10 = \\. LA 1838
S u\;\x“v
el o | S o ot i %
e o o e e e fa%sa%i
= . R . .
A 00000_00_.&.1.»3..?.3 137-31.5¢ '$and and Gravel - Modarat2 ysllowish brown (10
= |*1"I* clokiciciolor .?A.H.ﬂ.; - 54 < = . ) . .
B oo eblon yARERANLY 1718 TR'5/4) to medium gray (N3}, $and is medium ta very
X % zoarse grainad, subangular to subrounded. Gravel is
il MMWQQMMM A subangular to wall roundad, to 2" diameter. $trong
Tle e - g ] "
T Eeobloeld 3&33.0&3&9.30{3
20 vje ] O |OIOICIONICIO +F20
e ] ICIODRICICIO
R = =1 = ik
T 1e jelololoolo|of
“{.{ri0|olojool0lC]
- IrleleDicjoRIO0IO
B el s it 1730
Tl leloelolojole -3 ’
~{e ]+ olojoicioe
~[-T.]olololo]|8|Cl k...
NI [ D g
e 5
- LT e 31,57-39.5¢' Shale - Hacimientg Formation - Dusky yellow
= S ey Akl (5 Y 6/4) to olive gray (5 Y 3/2).
— ) eand ) o el ) gl )
“— Y RS W N — - - —
e e s s L
e e et ok e == dpipingdigs
R g o i oy gl
40 T.0. 1808
3%.35¢
435
50
L 1 ] 1




4’ _ % 2’ STAINLESS STEfL
LOCKING CAP

B % _2 _ CEMENT FILLED
STEZL GUARD P1PZ

B x_2  CONCRETE SLa3

NEAT CEMENT SLURRY .WITH 5%
A RENTDNITE

-4 x5 pve pieg

L BENTONITE PLUG

2.0’ . - A
i A /’7
635" 1~ TOP OF SCREEN
2,724 4 STATIC WATER LEVEL
AT x 10 pve
SCREEN ¢80 sLoD
AN1220 s
168" L BOTTOH GF SCREEN
-4 _ x5 PVC PIPE
232’ |_TOTAL DEPTH OF WELL
, 22,7 L] TOTAL BEPTH OF BOREMOLE.

FIGURE 2-5

CHPLEYIDN DIAGRAM
PIEZOMETER P-3



o

riours b=13

LITHOLOGIC LOG (SOIL)
PIEZOMETER P-3 : bage 1 of 1

SITE IC: _ BRC LOCATION 102 £-3

SITE COORDIKATES (ft.): |
N |

: 3
GROUND ELEVATION (7%, KSL): 5505,40

STATE: _New Mexica . - -COUNTY: - San Juan

DRILLING METHCD: _ Cesing Driver
DRILLING COKTR.: _ Seeman 8rothers

DATE 'STARTED: ) Seoterper 1938 DATE COMPLETED: | September 198
FIELD REP.: _W.5. Dubvk

COMMEKTS: _Staric on Sertember 2, 1988: B.3¢’ f-om YCC.

1/4 e _ WA ___ VW6 S___T____R___ .

LOCATION DESCRIPTION:

Drilling Time | Sample Type . '
Depth Visual X Lith S:zale: and Interval Lithologic Description
- ‘ggoggg . 107-14¢ Sand snd Gravel - Madium gray (NS) to dark gray
lolodloldok (N3), Sand is medium to coarse grained, subangular to
- - gOOODO subrounded. Gravel is subrounded to rounded, to 2
- ‘ - OOOOOO‘" dismeter. Strong hydrocarbon odor. i
3 T IOl 0ok evo2
BRI E=EEE
SN EREEEREN
- el 1 - 1Ol O] 0101
BRI = = =] :
10 AEREEEERR 0913
s o | | AOIOIAOIS
BN EEE=EEL B
L ;222329 141-22.7' Shale: Macimiento Format{on - Dusky 'felfcu (5
13 :::l"""":_ = £520 . |¥® 874) rc tignt olive gray (5 Y 6/1) shale.
g e ot e o g '
= = e )
S ] Lo o e T g o -
n EEEZEEEEEE 0925
o g ol = e S Y ‘
T.0.22.7 1000
25
30
35
49
45
59
i
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Well installation Summary

Project Name OCD Compliance Drilling Date February 20, 2008 Well No.
Logzzon Drilting Co. Enviro-Drill, Albuquergue, NM Driller M. Cain SW1-0206
Plan Drill Rig CME 75 : Logged By JCB Page 1
Drilling Method 3%4"/7" HSA 10 60'; 6%4"/10" HSA to 40'; 512" AR to 60 of 1
Elevation, | Depth,
feet msl fest
N ~ Locking Stesl Casing
_; o %25 | Locking Cap
Ground :
laae e W )
“_- Surface i )
& %A Portland Cement Concrete
e 2] WA
R § ::‘ Grout
1% Ny B
=] £ Hydratsd Bentonite Clay (%-inch Hole Plug)
18 » . - 4-inch 1D Thrsadsd PVC Casing
IR 3 R —
I g —:-'.' 4-inch 1D Threaded PVC Screen, 0.020" Siot
S N 9 10120 Silica Sand
i ) IF=t1 4dinch ID Trreaded PVC Cap
RN =1 L g
£3 g
B - Hycrated Bentonite Clay (%-inch Hoie Pug)
58 Y
vy . Slougn
[ 80 e




Log of SW1-0206

Date February 20, 2006

, Location | Project Name OCD Compliance Drilling é Page 1
See Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain of 4
Plan Drill Rig CME 75 Logged By JCB Elevation

Drilling Method 3%"/7" HSA to 80" 67%"/10" HSA to 40'; 5%" AR to 60'

3 | ‘ "

2 28 58 ,,E,‘ . g__ Description

2 ES5|1 &3 8% g :

& »z © e & | Surface Condition: Fill Soil

Sand fine to mecium, trace ccarse, little fine to coarse
L e - Filt gravel, few clayey silt, brown, medium dense, dry
2 o
: : {
3 — Gravel fine to coarse, some fine to coarse sand, trace
S1.| .~ - Jackson Lake clayey silt, scaitered cobbles, gray-brown, very

4 Grab Terrace dense, dry

5

6 N ¥

! ]

: F

s sand fine to medium, trace coarse, few fine gravel, trace

E L o clayey silt, brown, derse, dry

1o —1 52 12 0 | - ‘

| SPT 17
11— 12 -
. )

12 — e P 15 -

13 — - -

14 — _ Claystone Siity Clay; medium plasticity, brown, very hard,

Nacimiento dry, faint laminated bedding, silt partings on
~ Formation approx. 1% to 2" spacing, oxidized reddish-brown %"
15 783 43 | 100 to %" nodutes, lightly fractured, moderately
SPT 26 cemented
16— T e e
R .. S :

17—

18— w— b o . ]

19— —n e -

20 —

i~ =

Giant Refining Company ; ,

Bloomfield, NM
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Log of SW1-0206

Location Project Namse OCD Compiliance Drilling Date February 20, 2008 Page 2
See Drilling Co. Enviro-Drill, Albuguergue, NM Driller M. Cain of 4
Plan Drill Rig CME 75 Logged By JCB Elevation

Drilling Methed 3%"/7" HSA to 60'; 6%"/10" HSA to 40", 5%" AR t0 €0’

© ® E'. I T

2 2| 38 $§ | g Description

s £ h 23 o = -

(=% 2] o o 8 3 R g N

S Wz & a

|
20 — S-4 '_f1é. Claystons centinuad, laminated bedding, highly fractured
SPT 19
21 — 50
' - 5'/2"
22 —
23 — -
24 i
- (
25 $5 1 39 laminated with gray-brown claysy silt-
SPT | 50 :
28 Zn
27 , ‘
z8 I
29 O O e T
-Silty Clay; medium plasticity, light gray, very hard,
0 =55 | 50 brown, very hard, cry, fissured bedding, moderataly
— " cemente
99— SPT 4
cTn \
32— )
3B — |
e L e R s ot PR
N Siity Clay; medium glasticity, dark gray, very hard,
3B — S-7 24 dry, highly fractursd, shckencldes cn fractures
e L T T moderately camented
SP7 49
36 —
37—
B e
[ R Y N Siltstone Claysy Silt; trace fine sand, low plasticity, ight
K R A gray, very hard, moist, laminated bedding,
-’ ‘ laminated with gray-brown clayey silt, modarataly
40 —- oo -1~E— - cementad
] ! !

Giant Refining Company

Bloomfield, NM



Log of SW1-C206

Location Project Name OCD Compliance Drilling Date February 20, 2005 Page 3
See Drilling Co. Enviro-Drill, Abuquerque, NM Driller M. Cain of 4
Plan Drill Rig CME 75 : Logged By JCB Elevation

Drilling Method 3%"/7" HSA to 60'; 8%"/10" HSA tc 40" 5%" AR to 60'

T z'. E . s

e |28, 215 | & Description

F] EE | 23 &%}

-8 T o5 me o Q

8§ |%z| °|& | E

40 — o R ;
] $8 | 50 [ 1CO} 00 Siitstone continued
41 — SPT | 8
42 — SR A , ;
43 — .- ] . Sandstone  Sand; fine, few clayey siit, light gray, very dense,
’ moist, faint laminated bedding, weakly cemented

44 —_
® 7759 [ m |00 0'.6"§
6 . SPT | 8 - ;
47 — .

- T -
48 i ==
49 —
” L& a0 2000 " nc bedding observed
51 — SPT 5;_0 g

52 —f-- - {o=i b | =

54 — I

little clayey silt, laminated bedding

'
w
v
-
pp—y
[R)
(8]

100

w’
a!
—
'
N
(&)

56 — T N S

o

57 —

|
T

60 — . -t - |

Giant Refining Company Blooinfield, NM



Log of SW1-0206

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

Drilling Method 3%"/7" HSA to 60'; 64"/10" HSA to 40", §%" AR to 60’

D z". [ . g

L} S8 2§ | § Description

£ € : L3 a X N

=X Sg | 28§ |3 2

g (2K Q é’ o

80 T s12 ] 3 |100] 00 % Sandstone corinued, few clayey silt
SPT £0 ey
g1 — - ‘4',7
il Bettom of bering at approximately 80% feet.
€2 — Boring completed on February 20, 2008.
63 No groundwater otserved during drilling.
No groundwater measured in well on March 2, 20086.
64 —
65 - '
€6
67 s -
68 :
I e i i
70 — -
71— ‘
72— - -
73 — -
74 — -
75 —
78— = e e e
77—
78 e s e mem e
— JOU N
v~ T S PR [
80 — - 4
i !

Giant Refining Ccmpany Bloomfigid, NM



Well Installation Summary,

|

Project Name OCD Compliance Drilling Dats February 16, 2006 Well No.
Location - : . ! ] SW2-0206
See Drilling Co. Enviro-Drill, Albuquerque, NM Drllldgr M. Cain
Plan Drill Rig CME 75 Logged By JCB Page 1
Drilling Method 3%"/7" HAS to 35' i . of 1
Elavation, | Depth, |
feet msl feet ;
: ;
o ‘  Locking Steel Casing
T34 . : Locking Cap l
Ground N !
. .| Surface | T .
\ Portland Cement Concrate
; y N ;;
S ?‘
o I % !
] N =
F = Hydrzted Bentonite Elay (%-inch Hole Plug)
= 7{
= R 4-inch ID Threaded PVC Casing
.:. < oy ‘b
4 B OH ii'
SRR — 5 |
}
TS ; i;
{
i
1
4-inch ID Threzaded RVC Scraen, 0.020” Sict
— —
10/20 Silica Sand |
4-inch ID Threaded PVC Cap
254 ‘
B 27 , o
- Hydratsd Benwnits Clay (34-inch Hele Plug)
32 Slough
35%




Log of SW2-0208

Location Project Name OCD Compliance Drilling Date February 16, 2006 Page 1
See Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain of 2
Plan Drill Rig CME 75 Logged By JCB Elevation

Drilling Method 3%"/7" HAS to 35" :

@ @ > £ —

2 £ 32 § | & Description

§ ESi83!8% o

8 @z © e & | Surface Cendition: Scil, Shoulder of Hammond Ditch Road

Sand fine to coarse, litle fine to coarse gravel, trace

t - - Fill clayey silt, brown, medium dense, dry

2 7 s - | =113

S Sand fine to coarse, little fine to coarse graval, trace

3 Grab Jackson Lake clayey silt, scattered ccbkles, brown, dense,
Terrace dry

4

. T — ORI IR
Gravei fine to coarss, soma fine fo coarse sand, trace

clayey silt, scattered cobbles, gray-brown, dense,

8 dry

7 :

8 e e B ]

! ’ Sand fine to medium, trace ccarse, trace claysy siit,
g — ) gray-orown, medium dense, moist, dark
S-2 11 1100 | >10 gray/black petroieum staining
. SPT 17

10 ‘*| ’ 22 Claystone Silty Clay, trace fine sand, medum plasticiy,
Nacimiento brown, very hard, moist, faint laminated bedcing,

11— Formation silt partings on apprex. 1" spacing, lightly

fractured with cccasional reddish-brown
12 — - oxidization on fractures, moderately cemented,
. - S —_ 10'to 10.1' dark gray/black petroleum staining

13— -

14 —

15 —_— e e = F ] S L

S-3 20 100 | 3.5 :
16 —~—.—§PI— - —31— — - laminatad pedding
- 3¢ -

17— ~ e -

18— fom — e e e

19 S

Giant Refining Company

Bloomfisld, N




Log of SW2-0206

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

Drilling Method 3%"/7" HAS to 35' ‘

B P g

e | =28 8|5 | & Description

s EE | 23 (o]

-3 g5/ @8 |2 =}

3 w2z o o

20 - S-4 18 | 100 Claystone continuad °

“Tser | L |
21 — - QQ -

3" -

22 — .
23— e -
24 -
25 ] S5 30 100 Siity Clay; low plasticity, medium gray, laminatad

TSPT T 50 bedding, occasional laminations of clayey silt,
25 yi) mederately fracturad, faint slickensideson

- fractures, moderately cemented
27 ’ .
28 ’
26 — - B
¥ T ss 40 |2
Q .
31— SPT %): occasional silt partings
32— e
33 — -
34 — -
* Ts7 | 50 [0
SPT 1 &%

35 —— i | oL ol -

. B Bettom of boring at approximately 35% fest.
37 — - . Bering completed cn February 18, 2006.

i A e H R 1 No groundwater observed during drilling.
e e A No groundwater measured in well on March 2, 2068.
3% e
T T e e

Giant Refining Company Blcomfieid, NM



Log of SW3-0206

Location Project Name OCD Compliancs Drilling Date February 17, 2008 Page 1
See Drilling Co. Enviro-Drill, Albuguergue, NM Driller M. Cain of 4
Plan Drill Rig CME 75 Logged By JCB Elevation

Drilling Method 3%"/7" HSA to €0'; 6%"/10" HSA to 58'

T a > I -t

ig_ é‘ & 3 g § N & Description

B | 8 3@ gl1é" g,

8 z i & | Surface Condition: Scil, Shoulder of Hammond Ditch Road

T 1 - - Sand fine to medium, tracs coarse, few fine gravel,
L il Bt - Fill trace clayey silt, brown, medium dense, moist
2 I -
3
4
5 S-1 — — | 0.1
6 Grab
7
8
Claystons Siity Clay; trace fine sand, medium plasticity,
g —J 52 Nacirmiento brown, hard, dry, laminated badding, silt partings
| 8PT_ Formation cn approx. 1" to 272" spacing, moderataly
cemented .
10 —
11 —
12—
13 —F -
i —
1 =gy moderately fractured with reddish-brown oxidization
SPT on fractures
18 Seem
17— -
18 — ——t
19 ‘
_.i -
20 ~—

Giant Refining Company

Bloomfield, NM



Log of SW3-0206

Location Project Name OCD Compliance Drilling Date February 17, 2006 Page 2
See Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain of 4
Plan Drill Rig CME 75 Logged By JCB Elevation

Dritling Method 3%"/7" HSA to 60", 6%."/10" HSA to 58"’ .

é'é_ 28,2 ,:;‘ i g Description -

-] Ek 1 835 g .

3 Fe | ®8 |8 8 *

5 ‘ < o a.

I
20 1 - Claystons continued
21— '
22 —
23 — \
24
25
25
27 —
28— |
29— - T 0 VPP

% 77 54 [ 38 {100

: 5
31— SPT x?’.
32— S -
33 -
34 —
¥ s |1
5T [ a3

38 4—]” o _S_Q -

7 —
38—
| .
39—
T
§

40 — . e - - [V, U

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

Clayey Silt; trace fine sand, low plasticity, light
gray, very hard, dry, laminatad bedding, laminzed
with medium gray claysy silt, moderately cemented

Sittstone

Giant Refining Company

Bloomfield, NM~



Log of SW3-0206

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

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

@ o > £ ' _r

& 2| 8 § | & Cescription

£ e : 23 B~ N

[=% 5 o m 8 g Q

3 wz 4 G

40 — : ] N
| s6 | 34 100,07 Siitstone continued
SPT | 50 '
41 — 4
42 —
43 —
4 1 Sandstone  Clayey Sand; fine, low plasticity, light gray, very
dense, moist, faint laminated bedding, laminaisd
45 i with medium gray clayey silt, moderately cemented
45 !
47
48 . =
49 — B
8 =T g7 | s |100] 02
51 —| SPT | 5
52 ———— ——f e e - -
53 — - - - -
54 —_— e, - P PR
55 —
e el Bl R laminated bedding
57 — | =
T I s s .
80 —-- R

Giant Refining Company

Bloomfield, Nt



Log of SW3-0206

Location Project Name OCD Compiliance Drilling Date February 17, 2006 1 Page4
See Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain . oféd
Plan DriliRig CME75 - Logged By JCB Elevation

Drilling Methed 334"/7" HSA to 60" 8%"/10" HSA to 58"

LY S E‘ | & Description

. - ) o '
§ 142|285 ¢
n:
60 T s8 | 50 |100| 02 E=4 Sandstone  continued
SPT 3" o

61 — Bottom cf boring at approximataly 60% feet.

N - - Boring completed on February 17, 2006.
82 —] No groundwater cbserved during drilling.
63—t No groundwater measured in well on March 2, 2006.
64

_— !
65 f —
66
67 — ;'

_._i . —

' |
89 — - - g
0 — -
71—
72 — - e
73—~ -
74 —F N
75— <
78 —t-- R B
77 ——;—
-,( i ¢ s e e e —

78 —f ------ R ~

— O .
79 e m e
a0 - e e

Clant Refining Company

Bicomfieid, MM



Well Installation Summary

Project Name OCD Compiiance Dirilling Date February 16, 2006 Well No.
Log:telon Drilling Co. Enviro-Drill, Albuguerque, NM Driller M. Cain SWi4-0208
Plan Drill Rig CME 75 Logged By JCB . Page1
Drilling Method 3%4"/7" HSA t0.60"; 61/4"/10" HSA to 10'; 5%" AR to 60' of 1
Elevation, | Depth,
feet ms! feet
.. % Locking Steel Casing
53 _ Locking Cap
Ground ,
e ) _Surface |
Portland Cement Concrete
2% - 3
EE E: Hydrated Bentonite Clay (%-inch Hole Piug)
4 H B
- . Slough
5 A M :
- 1 [ Bentonite Clay (%-inch Hole Plug)
(-] -
- i{ ||  4-inchID Threaded PVC Casing
5% B
gy 4-inch ID Threaded PVC Scraen, 0.020” Siot
L1 10120 Silicz Sand
1 4-inch ID Threaded PVC Cap
40 “'::
42 :
"""""" F S; Hydrated Bentonite Clay (¥%-inch Hole Flug)
57 o
U] Slough
60 o o




Log of SW4-0206

Date February 16, 2006

Location Project Name OCD Compliance Drilling Page 1
See Drilting Co. Enviro-Drill, Atbuguerque, NM Driller M. Cain of 4
Plan Drill Rig CME 75 Lcgged By JCB Elevation

) Drilling Method 3%"/7" HSA to 60" 67%"/10"HSA to 10, 5%" AR to 6C'

3 o > £ ’ Iy

ﬁ_ 2| 3 2 § | 8 Description

s | ES5 |83 (8% g

a ‘”vz © 1@ | & | Surface Condition: Soil, Shoulder ¢f Hammond Ditch Road

Sand . fine to medium, trace coarse, few fine gravel, few
1 — e~ < . . .
Fill clayey silt, brown, loose, moist
2 —
3
st | —
4 Grab _ N
5 medium dense
8
7 |
/ T
8 : —
g e ~
\ f
10— s-2 3 scatterad crganics, old topsoil herizon, weeds in
| sPT | 4 sample ‘
11—
4 Claystone Siity Clay; trace fine sand, medium plasticity,
12 — Nacimiento brown, soft, moist, faint laminated bedding, silt
- - Formation partings on approx. 1" to 2" spacing, moderately
13 — - cémented
14 —
L B S very hard
5 _ISSPT | 24
[§) T 50 ’
17— _-5 highly fractured, cceasicnal raddish-brown
oxidization on fracturss, faint shckansides on
18 —d = e o - fractures :
19— - \
20 —

Giant Refining Company

1

{vomfieid, NM



Log of SW4-0206

Location Project Name OCD Compliance Drilling Date February 18, 2006 Page 2

Ses Drilling Co. Enviro-Drill, Albuguergue, NM Driller M. Cain of 4
Plan Drill Rig CME 75 Logged By JCB Elevation
Drilling Method 3%4"/7" HSA to 60", 6%."/10" HSA to 10'; 5" AR to 60"
) o > e
2 2] 38 S Description
S ER | 23 g
=9 9 o a 8 g
g | °2 &
20 _..I — PR - . .
sS4 14 100 Claysione continued
34
21 — 38 )
22 —
23 —- . RN S,
24
% S-5 24 100
50
26 4"
27
28
S A ~ Silty Clay, mediur piasticity, light gray, very hard,
dry, laminated bedding, silt partings on approx. 1"
30 =551 350 1 so0 spacing, moderately cemented
- ';" - :
31 J— SP] A - o = T
el e R Silty Clay: medium plasticity, dark gray, very hard,
32— — o dry, faint laminated bedding, highly fractured,
RO T A slickensided fractures, moderately csmented
K e N e
34 — - ,
% "] s7_ ] 18 | 100
s | SPT | 3
R -
5%"
37 — - -
3% T N Siltstone Clayey Siit; low plasticity, light gray, very hard, dry,
1 T - laminated bedding, silt partings on approx. 3" to %"
S 2 e e e R spacing, moderately cemented
a0 — - R R e

Gi;nt Refining Company Bloomfisld, NM



Log of SW4-0206

Location Project Name OCD Compliancs Drilling Date February 16, 2006 Page 3
See Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain of 4
Plan | DritRig CME 75 . ) LoggedByJCB. = = | Elevation

Drilling Method 3%"/7" HSA to 80"; 6%"/1C" HSA to 10" 5%" AR t0 60' .

2 e8], 8 E,' . g__ Descripticn

= E : 23 oo |~ - .

[ 5 -] [+4] 8 8 / E

a z 2 | =

40 — e - - . e
| S8 | 850 |00} 02 Siitstone centinued
4 —) SPT | 6
42 S S O o e T U
Sandstone Clayey Sand; fine, low plasticity, light gray, very
43— - - dense, moist, faint laminated bedding, laminated
— with medium gray clayey silt, moderately cemented
44 -
45 |
$-9_ | 46 [80 | 00

"SPT | 50 1
f'.s 7
47 .
48
49 — e

0 T si0 | 5 [100] 00

SFT | 5%

53 —

54 - -

»

55 ~—I laminated bedding, little clayey silt

‘
Vo

: L
o0 | ;
S
DT oL
e

Glant Refining Company Bloomiield, N



Log of SW4-0205

Location Project Name OCD Compliance Drilling Date February 18, 2006 Page 4
See Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain - of4
Plan Drilt Rig CME 75 Logged By JCB Elevation

Drilling Method 3%"/7" HSA to 80'; 6%"/10" HSA to 10", 5%" AR to 60’

] S i

g |28, 2 g . S.' Descripticn

£ EE | 83 (3% <

=X Se | @8 1§ =

8 = [ [N

59 "] s12.| 59 [100 0.0 Sandstone  continued
SPT 5 . .
81 — Bottom of boring at approximately 60 feet.
N Boring completed on February 16, 20086. -
82 7 _ No groundwater observed during drilling.
63 —- e e No groundwater measured in well on March 2, 2006.
64
65
66 — .
67
68
69 —
70 —-- -
- -
[ B I S
73 —-
74—
75 — ’
76— b e -
77 —
78 b e — e
e e
iR -
e R R P

Giant Refining Company lcomfield, NM
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Weli Installation Summary

Project Name OCD Compiiance Drilling Date February 15, 2008 Well No.
- ‘ : " SW5-0206
L°g‘;2°“ Drilling Co. Enviro-Drill, Albuguerque, NM Drilfer M. Cain SW2-020
Plan Drill Rig CME 75 Logged By JCB Page 1
Drilling Method 674"/10" HSA to 14", 524" AR 14'to 60’ of 1
Elevation, | Depth,
feet msl feet - ‘
Lecking Steel Casing
133 o ‘ Locking Cap
Ground ) i
| Sufece | T} BN T
Portland Cement Concrete
2% NN
¥
Y = Slough
T 10 N K
e B 254
:E* = Hydrated Bentenite Clay (¥-inch Hole Plug)
I : =)
14 = ‘
1 1 4-inch ID Threaded PVC Casing
A s »
— I 4-inch (D Threaded PVC Scraen, 0.020" Slot
| ' 10/20 Silica Sand ‘
_ I F———
; ' I w1 4-inch ID Threaded PVC Cap
. 49% 5 W N IR
R
:: “___::—_—:: Hydra:ed Bentonite Clay (¥5-inch Hole Plug)
89




Log of SW5-0206

Location Project Name OCD Compliance Drilling Date Fabruary 15, 2006 Page 1
See Drilling Co. Enviro-Drill, Albugquerque, NM Driller M. Cain of 4
Ptan Drift Rig CME 75 Logged By JCB Elevation

Drilling Method 6%4"/10" HSA to 14" 5%" AR 14' to 60' .

D o z: £ T

& 2| 32 $_| & Description

€ | ES5 183 8% o

8§ | ®2 | °|& | T | Surtface Condition: Fill Sail

1 ) " 1] sand fine to coarse, little fine to coarse gravel, trace:
L I A Fill clayey silt, brown, lcose, dry
2 —— - -~ [
3 ! - ) scattered cobbles
4
5 medium dense
6 [
7
Gravel fine to coarse, some fine to cearse sand, tracs
8 Jackson Lake clayey silt, scattered coebles, gray-tbrown,
.- Terrace medium dense, dry
° ‘___ Sand fine to coarse, some fine to coarse graval, traca
clayey silt, brown, dense, dry
10 — o -
S-1
P B I Rl
11 = CGravel some cobbles, faw fine to coarse sand, traca
clayey silt, dense, dry
12 —f— -t :
13 —
14 — -
18—
18—
17 —i- - -k fine to medium, frace coarse, few-ciéye‘j snf ______
AU yailowish brewn, very densg, dry, oxidizad 4"
18 152 1 50 lenses
_|.SPT
19 —L

20 —

Giant Refining Company Bicomflaid, MN



Log of SW5-0206

Location - | Project Name OCD Compiliance Drilling Date February 15, 2008 Page 2
See Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain of 4
Plan Drill Rig CME 75 Logged By JCB Elevation

Dnlﬂngjgthcd 6%"/1 0" HSA to 14'; 5%" AR to 60’

2 23 ;8 E‘ ] ‘85__ Description

= E : 23 jeRX| =

e | a2 (%8 |8 | B

P = 4 J -8

20 — : -i .
83 38 50 { 0.3 Sand centinued

28
< 1ll

|

laminated t;edding

stratified with 1" to 174" thick light gray clayey fine
sand

Sandstons . Claysy Sandg; fine, low plasticity, light gray, very
Nacimiento cense, moist, modsrately camentad
Formaticn .

vy

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

Silty Clay, trace fing sand, medium plasticity light
39 —tomm , . 1 gray, very hard, dry, faint laminated bedding, silt
{ ; 4 o partings on approx. A" to 14" spacing, moderately
camented

Giant Refinlng Company Bloomfield, MN



Log of SW5-0206

Location Project Name OCD Compliance Drilling Date February 15, 2008 Page 3
See Drilting Co. Enviro-Drill, Albugquerque, NM Driller M. Cain of 4
Plan Drilt Rig CME 75 Logged By JCB Elevation

Drilling Method 6%:"/1C" HSA to 14", 5%2" AR to 60'

i) © n . an

£ |22 2 5‘ . g__ Description

S EE | 23 (o]

o T o 3] 8 ¢ a

g | °= g | T

40 ] s8 | 40 {10003 Claystone  continued
SeT | 50
41 -_: + -511 i
o — ettt enreeeanenanamaeaenaeaoeeias e
Silty Clay; medium plasticity, dark gray, very hard,
43 — - moist, laminated bedding, highly fractured, faint
] slickensides on fracturss, moderately camented
44 —— —
43 S-8 21 80 | 03
R oy O . R T
a SPT , &0
48 ) o
47 -
48 e
4o — o R Siitstone Clayey Silt; trace fine sand, low plasticity, light
gray, very hard, moist, laminated bedding,
_ ¢ laminated with medium gray clayey silt, modsrately
0 T a5 | s0 | 100 02 B cemented
. T 5%"
51 —t SFT 2"
52 —— .- e T
SO A ,
54 ] B ) I <. ST
S T T[T B Sandstons Sand; fine, few clayey silt, light gray, very dense,
55 1 g1 50 | 1001 63 moist, faint laminated bedding, laminated with
T spT” o R medium gray clayey silt, weakly cemeantad
56 — - mmaee | e—— [POPRRIN (N S —
T - ===
=
57 :_i_______‘__ ] L %
| o
B8 - B B R B
I =
59 —1[ o ) N o %
80 —’ e SR Sk
Giant Refining Company Bioomfield, MN
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Log of SW5-0206

Locaticn Project Name OCD Compliance Drilling’ Date February 15, 2008 ﬁage 4
See Drilling Co. Enviro-Drill, Albugusrque, NM Driller M. Cain of4
Plan brill Rig CME 75 Logged By JCB o Elevation

Drilling Method 6%"/10" HSA to 14'; 5%" AR to 60'

] . e

£ | 28| ;2 g‘ ‘éz Description

& gk 53 |g8] =

& sSs | B3 1§.|8

8 = ' a

8 7 s2 | s |lic0] 03 B3 sandstone  continued
SPT 4" .
g1 — - Bottorm of boring at approximately 60% feet.
’ - Boring completad on February 15, 2006.
62 No groundwater observed during drilling.
63 —bv - - - Perched groundwater measured in wall at approximately 33% fest
on March 2, 2006. ’
54 }
-85
€5
67 N N
i
68 —
89 — -
70—~ - - —-= b
71 — - -
72 e — e e e e e
73— -
74 —f - - -
75—
OSSR P
N e S —
| i | |
/7 - -t :'A"‘f—' - """i
78 —f - '
e — |
79 —_— e e e e '.._. —_—
80 B B L I Ly Uy

Giant Reflning Company

ioomfield, MN




Well Installation Summary

Project Name OCD Compliance Drilling Date February 15, 2006 Well No.
i ; ) SWe-0206
'—°§:g°“ Drilling Co. Envirc-Drill, Albuguerque, NM Driller M. Cain We
Plan Drili Rig CME 75 Logged By JCB Page 1
Drilling Method 3%4"/7" HAS to 60"; 614"/10" HAS to 30'; 5%" AR 1o 60' of 1
Eievation, | Depth,
feet msl feet
Locking Steel Casing
¥33 < Locking Cap
Ground }
| __ _. | Surface -
: Portland Cement Concrete
3
Cuttings Backfill
"""" 7
— b Rle—Crodt
= C B
- X N Hydrated Bentonite Clay (%-inch Hole Plug)
12 H
S I : 4-inch ID Threaded PVC Casing
B 15 ‘
= - 1G/20 Siiica Sand
] 4-inch ID Threaded PVC Screen, 0.020" Slot
_ 20 Native Sand Cave-in
22
] 4-inch ID Threaced PVC Cap
________________ L 45% | B}
— —— -“_..25.“. — .
R B Hydrated Bentonite Clay (%-inch Hele Plug)
B ___ 60




J——

Log of SW5-02C6

Location Project Name OCD Compliance Drilling Date February 13 & 14, 2006 Page 1
See Drilling Co. Enviro-Drill, Albuquerque, NM’ Dritler -M. Cain -~ of 3
Plan Drill Rig CME 75 Logged By JCB Elevation

Drilling Method 3%"/7" HAS to 60, 6%"/1C" HASt0 30'; 57" ARto6Q' "~ |- )

B @ z", £ o . . e

e 28| ;8 § § |2 Description

£ E5(83 (5% aF |

[-] -
g |7z © /@ | I |9/ Surface Condition: Fill Sail, Weeds
N I } - | sand fine to coarse, little fine to coarse gravsl, tracs
1 T - Fil clayey silt, gray-brown, loose, dry
R R B et i i
3 - ] = e - — -
4 _—1_ T medium dense
§ —te—m-— B L —
6 —r - | - -
7 — -
- Siit little fine sand, brown, locse, dry
8 — Loass :
9 ot -
. -] Sand fine to ccarse, some fine to coarse gravel, frace
10 — e Jackson Laks clayey silt, scatterad cobbles, gray-srown, ’
T 1 Terrace medium dense, dry, stratified with 2" to 12" thick
11 — | o fine to coarse sand, few claysy sii, irace fine to
T 7 - Rl R : ccarse gravel
12 — | - -
! ; o
! -
13 l >
K T ‘
14 — -
e very dense
o o -
16 I( — SN
i e
17— A e
18 ——) o
% . R
19 - ::':.'_'f .
| | o
20 —; N
|

Giant Refining Company Bloomfield, NM

ey



Log of SW6-0206

Location Project Name OCD Compliance Drilling Date February 13 & 14, 2006 Page 2
See Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain of 3
Plan Drill Rig CME 75 . Logged By JCB Elevation

rilling Method 3%"/7" HAS to 80'; 6%"/10" HAS to 30'; 5%" AR to 60'

- -

g8 |28 ;2|F |§|28 Description

§ | EE |33 8% 5 |¢&

20 = _ Sand continued
21 —
22 P e O et S E T T ey
N P . Sand; fine, few clayey siit, yellowish brown, very
o3 .S L 39 1100 dense, moist, stratified with %" to %" thick clayey
MG+ 50 fine sand

4"
24 — -
25 —i-
26— mmmeee | -
27 —~- e B —_— dark gray/black petroleum staining, petroleum

TNTTe 5T ST T T odor : '
28 _i S22 1 21 | 100
MG B9 [ PID rsading of >10 on slough

4“
29 ——- - o -
[cTo JEUUt SOOI, PUNISYRN PRPP
31 —
2 — - | |-

. . Sandstone Clayey Sand; fine, low plasticity, light gray, very
ag — 3.1 80 10 ~ Nacimiento  dense, moist, moderately cemented
| MC | 4" nE Formation
34 —
35 — - -
3B —
| ==
38 S-4 23 100 | 47
SPT | 81 N laminated bedding

29 C T : PID reading of 4.7 on slough
40 -

Giant Refining Company , . Bloomfield, NM



Log of SW6-0206

Date February 13 & 14, 2006 Page 3

Location Project Name OCD Compiiance Drilling
See Drilling Co. Envirc-Drill, Albuquergue, NM Driller M. Cain of 3
; Plan Drill Rig CME 75 "Logged By JCB Eievation’
Drilling Method 3%"/7" HAS to 80", 6%"/10" HAS to 30'"; 5%%" AR to 60’
] 4 o= = T
£ | 28 ¢ §‘ 1 & % Description
g8 | ES | 22 18% 45 |8
= 02 o g £ |0
| = ;
40— - % Sandstons  continved |
41 hama . g V
42 _—‘ B i B g -A ------------------------------------------------------------------
o - I % Sand; fine, few clayey silt, light gray, vary dense,
43 _1.85 31| 100 | 08 moist, laminated with medium gray clayey silt,
. SPT %9__ % moderately camented
44 e bt e }
;. - = I
; N 45 — - = Claystone Silty Clay; trace fine sand, medium plasticity, tight
i gray, very hard, moist, faint laminated bedding,
i 46 laminated with medium gray clayey silt, moderataly,
j - cemented ) :
‘ 47 e
/
5-8
. “ SPT
49 —
50 — --
51 — SR N IO X, S T ETSIITTNRN
¢ - il - - - Silistone Silt; few fine sand, light gray, very dense, moist,
| B2 b - - - - . laminated bedding, laminated with medium gray
clayey silt, weakly cemented
: S-7 50 100 | 0.7 .
“ ¥ s | F
54 -- r
{
! 55
U S SO A - HO O OO OSSO
55 I ; e — g Sandstone Clayey Sand; fine, low plasticity, light gray, very
B e e = ‘dense, moist, laminated badding, laminatzd with
57—t S == medium gray clayey siit, moderately camented
] ; —
S8 0 20 | 100 44 B= PiD reading of 4.4 on slough
. 58 spPT ! §_Q "{ -EJ, : . . 7
5 . i 5 [ Bottom of boring at approximately 58%; fest.
'—’[ ; Boring completed on February 14, 2008.
€0 __] L. J ; . No ‘groundwéterobserv'ed during crilling.
e . ! . | No grouncwater measured in well on March 2, 2006.
i | .

Giant Refining Company

Bicomfleld, NM



Well Installation Summary

i

Project Name OCD Compliance Drilling Date February 22, 2006 Well No.
Log:te:on Drilling Co. Enviro-Drill, Albuguerque, NM Driller M. Cain . SW7-0208
Plan Drill Rig CME 75 Logged By JCB Page 1
Drilling Method 3%"/7" HSA of 1
Elevation, Depth,
fest msl fest
B B 'Locking Steel Casing
- 5 _ j Locking Cap
Ground ;
- __1 Surace | © T % - .
Portland Cement Cencrate
2 S
x5
xS
i
s B 5
; B I Hydrated Bentonite Clay (34-inch Hole Plug)
- 4 F]  4-inchID Threaded PVC Casing
ﬁ 4 SRy=
N s 1020 Siica Sand
R F__
“F [l 4-Inch ID Threaded PVC Screen, 0.020" Siot
24 _;_— __ | Hydrated Bsntonite Clay (%%-inch Hole Plug)
N 31 4dnchID Threaded PVC Cap
- T oouy . Slough
35 YA




(-

Leg of SW7-0206

Location Project Name OCD Compliance Drilling Date February 22, 2006 Page 1
See Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain of 2
Plan Drill Rig CME 75 ) Logged By JCB Elevation

Drilling Methed 3%"/7" HSA
- . 1) o
g | 28] ;¢ g § |2 Description
22 g5 888 g8 -
- © I .
e | @2 o g & | O | Surface Condition: Soil, Shoulder of Hammond Ditch Road
Sana fine to mecium, few claysy silt, brown, locse,
1 Fill moist :
2
3
4
Gravel fine to coarse, little fine to coarse sand, trace
5 Jackson Laks clayey silt, scattered cobbles, gray-brown,
Temacs very derse, dry
. .
7
8
g
10 10' to 11'dark gray petroleum staining, petroleum
odor )
11 = g R
I R e Bt Sandstonse Sand; fine to medium, little clayey silt, light
12— - - e R il = Nacimiento gray, very dense, moist, laminated with
b et e b il Formation medium gray clayey silt, dark gray petroleum
13 stained layers approx. 2" to 1%2" thick, weakly
- O - cemented
14 g ‘ )
15 S| 16 [ 100|510 = ¢ Clayey Sand; fine, low plasticity, yallowish gray-
SFT =0 = VY 3.2.08 ‘brown, very dense, moist, moderately cemented
16 - 2 = I SOV S S
E E Clayey Sand; fine, low plasticity, light gray, very
17 i ——— e dense, moist, faint laminated bedding, moderately
— ;
; - — cemented
i o S R
18 — | | =
! | : e
18 ——~; el
. | =
|

Giant Refining Company . , - Dioomfisid, NM




Log of SW7-0206

Loéation Project Name OCD Compliance Drilling Date February 22, 2008 Page 2

See Drilling Co. Enviro-Drill, Albuquerque, NM Dritler M. Cain of 2
Plan Drill Rig CME 75 Logged By JCB Elevation
Drilling Method 3%4"/7" HSA
K 9 > £ e
2 2zt 38 g | & Description
= EL | 23 || <
= | s/ @3 (8 | &
g | °2 € | F
e 45 | 25 | >10 Sandstone  confinued
SPT | 50
S I
22 —
23— - - e
24 i e
——r —
S S I N
R SPT | 850
25 5]
27 — * —_— ::-4 Clayston2 Clay; high plasticity, medium gray, very hard, moist,
— I moderately camented
28 .
20 — - - - -
3 /7 571 5071 80 1510 % Sandstone  Clayey Sand; fine, low plasticity, light gray, very
" seT | & T » dense, moist, laminated bedding, laminated with
31— N S - medium gray silty clay, moderately cemented
32 — g
33 —
34 —
— B
3B 4 g :
| S8 ] 35 | 90 !>10
35— ol 2?5'-_-. — Bottom of bering at approximately 35% feet.
} - - -k Boring completed on February 22, 2006.
35— - - SRR I Perched groundwater cbserved et approximately 13 feet during
L e ] drilling.
38 T T T AR Sl Perched groundwater measurad in well at approximatsly 15% faet
R et Rl (Rl By on March 2, 2006.
39— - S T ’
40 — -
!‘ } f
|

Giant Refining Company Bloemfieid, NM
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Preciglon Enalneering, Ine.

File #: 03-122

Sheet: 1 of 1 .
Bore Point: See plan P.O. Box 422 Site: Bloomfisld
Water Elevation: 4.6' betow ground surt. Las Cruces, NM 83004 Giant Refining
Boring No.: TP1-1004 §05-523-7674 Elevation: unsurveyed
Data: 10/27/2004
Log of Test Berings
: BLOW MATERIAL CHARACTERISTICS ‘l
LAR#| DEPTH | COUNT | PLOT | SCALE | (MOISTURE CONDITION, COLORETC.) | %M | LL| PI| CLASS.
0-2 0-*-0% Silt, sand, very fine to fine, cobblas, gravel,
O-*--0"- brawn, moist
O-*-0"-
0-*~0%
2.2.5 vy 2.5 _ |Clay, sandy, vary fine, brown, wet
2.5-8.0 it Sand, fine to medium, black, damp,
50
B water bearing
Ak drarird A Zé
T.0.80
10.0 }Placed 2" PVC, 5 hand sictied screen
Bacidilled with clsan cutlings
pottom 2t 6.0 ’
150
2.0
B
LOGGED BY: KM

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

C\ilProjects\2004\hammond ditch correspondencelditchlogsasof! 1105\TF
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Precisfon Englineering, Inc.

File #: 03-122

Sheet: 1 of 1
Bore Point: See plan P.C. Box 422 Site: Bloomfield
Watar Elevation: 6.3' below ground surf. Las Cruces, NM 88004 _ Giant Refining
Boring No.: TP2-1004 $06-525-7674 Elevation: unsurveysd-
: ‘ Date: 10/27/2004
Log of Test Borings
BLOW MATERIAL CHARACTERISTICS [
LAB#] DEPTH | COUNT | PLOT| SCALE | (MOISTURE. CONDITION, COLORETC.) | %M | LL| P1] CLASS.
0-2 . 1O-*-0% Siit, sand, very fine to fine, cobbies, gravel, ‘
O-*-0* brown, moist |
0-*=0"
O_*_O"_ .
2-2.5 ) 2.5 {Clav, sandy. very iine, brown, wet
2590 ‘ Femenra Sand, fine to medium, black, damp,
i watsr bearing
+ Arinrdirir e Zé
T.D.8.0
10.0 Placed 2" PVC, 3" hand sictiad screen
Eackfilled with clean cultings
Sottorn 2.0
150
A
200
SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER LOGGED BY: KM~ |

C\biiProjects\2¢04\hammond ditch correspondence\ditchiogsasoft 1105(TF




Sheat: 1 of 1 Precision Engineering, inc. : File #: 03-122
Site: Bioomfield

Bore Paint: See plan : P.O. Box 422
Water Elevation: 5.8' below ground surf, Las Cruces, NM 83004 ' Giant Refining
Boring No.: TP3-1004 505-523-7674 Elevation: unsurveyed
. Date: 10/28/2004
Log of Test Borings
BLOW MATERIAL CHARACTERISTICS ‘
LAB #! DEPTH | COUNT [ PLOT| SCALE| (MOISTURE, CONDITION, COLORETC) | %M | LL| PI{ CLASS.
0-2 O-*~-0*{ Silt, sand, very fine to fine, cobbles, gravel,
O-*-0" brown, moist
O-*--0"
0-"--0"
2-3.5 sttt 2.8 |Clay, sandy, very fine, brown
3.5-13.0° et Sand, medium to coarse, brown, damp,
WA A e | é-g
75
A Vit E—’-c.
T.D.13.0
15.0 [Placed 2" PVC, 5' hand slotied screen
Backfilled with clean cuttings
bottom 9.0
2080
[ SIZE & TYPE OF BORING: 4 1/4" 1D HOLLOW STEMMED AUGER LOGGED BY: KM |

CAbilProjects\2004\hammond ditch correspondenceiditchiogsasoft 1108\TF
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Shest: 1 of 1 . * Precision Engineering. Inc.

Bora Point: Sea plan ‘P.C. Box 422
Water Elevation: 5.4' veiow ground surf, Las Cruces, NM 83004

File # 03-122
Site: Blcomfield
Giant Refining -

Boring No.: TP4-1004 505-523-7574 Elevation: unsurveyed
) ' i Date: 10/28/2004
Log of Test Borings '
BLOW : MATERIAL CHARACTERISTICS
LAS #| DERTH | COUNT ;| PLOT| SCALE ! (MOISTURE, CONDITION, COLOR.ETC.) | %M | LL{ Pl1| CLASS.
0-2 C-“~0 Silt, sand, very fine to fins, cobbies, gravel,
O-*--0 Brown, moist” .
(O_f_oﬁw
O-*--0"
2.10.0 . 25 |Sandg, silty, very fine, gravsi to 2%, brown
dAr TR §;Q
s olack, hydrocarbon odor
faleisiabin water bearing
o] 10.0 .
1 T.D, 160
Placed 2" PVC, &' hand slotted scresn
Backfilled with clean cuitings
bettem af 8.0
20.0

SIZE & TYPE O# BORING: 4 144" ID HOLLOW STEMMED AUGER

LOGGED BY. kM|

C:\bilkProjects\2004\hammond ditch correspondence\ditchlogsasoit 1105(TF




File #: 03-122

Sheet: 1 0of 1 Pracision Enginesring, Inc.
Bore Point; See plan P.C. Box 422 Site: Bloomfield
Water Elevation: 5.4' balow ground surf. . Las Cruces, NM 88004 Giant Refining
Boring No.: TP5-1004 505-523-T674 Elevation: unsurveyed
Date: 10/28/20C4
. Log of Test Borings
BLOW MATERIAL CHARACTERISTICS
LAB#! DEPTH | COUNT | PLOT| SCALE| (MOISTURE, CONDITION, COLOR.ETC.) | %M | LL| PI| cLASS.
0-2 0Q-*--0* Silt, sand, very fine to fins, cobbles, gravai,
O-*-0* brown, molst
O“—O"‘
+_O" |
2-10.0 o™ 28 Sand, silty, very fine, gravs to 2", brown
nﬂotm
il-irso*-h\—i
m«omc
tmotﬁi
e sand, coarse, black
et are| Hydrocarbon odor
wwieone| 75 |water bearing
T © 1.0, 10,0
Placsd 2" PVC, &' hand slattad screen
Backfiled with cisan cuttings
bottorn at 8.0
150
2290 ,

LOGGED BY ki

| SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER
C:billProjects\2004\hammend ditch correspondencelditchiogsasof! 1108\[TF
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Sheet: 1 cf 1 _ Precislon Engineering. Inc. File # 03-122
Bore Point: See pian P.O. Box 422 Sits: Bloomfield
Water Elevation: 4.8' below ground surface Las Cruces, NM 33004 ¢ Giant Refining
Boring No.: TP6-1004 505-523-7674 Elevation: unsurveyed
Data: 10/28/2004
Log of Test Borings
BLOW . MATERIAL CHARACTERISTICS ]
LAB #| DEPTH | COUNT | PLOT| SCALE) (MOISTURE, CONDITION, COLOR.ETC.) | %M JLLI Pl| CLASS.
c-1 . O-*~0" Slit, sand, very fine to fine, cobbles, gravel,
O-*-0" brown, molist
1-10.0 Rl ® bk Sand, silty, veiy fine, cobbly, brown
OV .
ey _2_§
Wom
hﬁow
g
Wordedrdririrorey | io-
.M ! hd
weesl 7.5 |sand, coarses, black
kbt Hydrocarbon odor
. T.0.10.9
Placad 2" PVC, & machine sicitad screen
Backfilled with clean cutiings
#10 slat, bottom at ten fest
[§
15.0
22.0
SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER LOGGED BY'I‘KN‘l IR

CabilNProjecis\2004\hammond ditch correspondenceiditchiogsasoft 1105\TF
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Sheet; 1 of 1

Precision Engineering, Inc,

P.0. Box 422

File #: 03-122
Site: Bloomifield
Giant Refining

.Bere Point: See plan
Water Elevation: 5.7' below ground surface Las Cruces, NM 88004
Bering No.: TP7-1004 : 505-523-7674 Elevation: unsurveyed
Date: 10/28/2004
. Log of Test Borings .
- BLOW MATERIAL CHARACTERISTICS
LAB#| DEPTH | COUNT | PLOT| SCALE ] (MOISTURE CONDITION, COLORETC) | %M | LL| PI| CLASS,
0-2 0-*-.0" Sitt, sand, vary fine to fine, cobbles, gravel,
O-*—-0* brown, molst
O-*-0*-
O-*. *
2-5.0 **-0-*| 25 |Sand, silty, very fine, cobbiy, brown
LR AR
LA
LA 4
*'.—O"
gt ig
5-10.0 hhdrsainininld | Sand, fine to medium, dark brown, moist
ekt 7.5 |slight hvdrecarbon odor, black -
St vedtesevevedr . f
T.0.10.0
Placed 2" PVC, & hand siotted screen
Backfilled with clean cuttings
150
20.0

|

}

LOGGED BY. KM

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

C:\bilkProjects\2004\hammond ditch correspondencelditchlogsasof{1105{TF
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Pracision Eng{needngiflﬁc, )

File #: 03-122

Sheet: 1 of 1
Bora Point. See plan P.0. Box 422 Site: Bioomfield
Water Elevation: 4.6’ below ground surfacs Las Cruces, NM 83004 Glant Refining
Boring No.: TP8-1004 . 538-523.7874 Elevation:
’ ! Date: 10/28/2004
Log of Test chngsJ
i
3LOW : " MATERIAL CHARACTERISTICS - f
B#| DEPTH! COUNT | PLOT! SCALE| (MOISTURE, CONDITION, COLOR.ETC.) | %M [LL| PI| CLASS.
0-1 Ot -|8lit, sand, very fins 1o fire, cobbiss, gravel, i
o-*-0"4 brown, moist ] ’
1-3.5 “rQ Sand, silty, very fine, cotbly, br:fwn
0O {‘
-G 28 1\’
3 oo ‘
T [
3.5-10.0 it Sand, silty, fina to medium, cobbly, gray,
bl Hydrocarbon odor, moist,
50 |
Ll aa ]
Al wwidiny | B s
seesieeiel 400 ) y
T.D. 100 . { i
‘l
Piaced 2" PVC, 5' machine, scﬁeﬁl scraen
Backfilad with clean cultings ‘
5 130 |
!
i
1
]

I

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

LOGGED BY: Ku

1§

M:15127001\Baring Logs\Octobar 2004\[TP8-1004 xisjSheet{
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Sheet: 10FS§

Precision Engineering. Inec.

File#:  05-038
Site: Bloomfield

Bore Point: River Terrace - P.O.Box 422
Weater Elevation: 7.0' Las Cruces, NM 88004 Glant Refining
Boring No.: TP-G 505-523-7674 Elevation: EXISTING
Date: 4/5/2005
Log of Test Borings
. BLOW MATERIAL CHARACTERISTICS .
LAB #! DEPTH | COUNT | PLOT| SCALE| (MOISTURE, CONDITION, COLORETC.) | %M I LL| PI| CLASS,
0.0-7.5 e ' Clay, Siightly Sandy, Very Fine, Brown,
i Moist, Gravel, Cobbles ’
i
neein
it 28
i
/()
el
i .
el 5.0
"
ni
el
7.0 Hrei Water
Hrein 7.5
7.5-10.0 #nnnn Sand, VeryFine; Gray, Water Bearing
sereemeel 480 .
10.0 f ™
Set2" well @ 10.0'
&' of Scraen, &' of Riser
Top of Sand 3.1
Top of Bentonite 1.5'
15.0
22.0

;

SIZE & TYPE QF BORING: 4 1/4” ID HOLLOW STEMMED AUGER

LOGGED BY: KMM

MA\8127003\River Terrace VOMIRIver Terracs Work Flan\Werk Plan Amandn
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Instal laT
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Shestt 20F5 Precision Engineering, Inc. File#  05-038
Bore Point; River Taracs P.O. Box 422 Site: Bloomfleld
Water Elevation: 42" Las Cruces, NM 88004 Giant Refining
Boring No.: _ TP-10 505-523-7674 Elevation: EXISTING
‘ Date: 4/5/2005
Log of Test Borings
‘ BlL.ow MATERIAL CHARACTERISTIQ§
LAB #| DEPTH| COUNT | PLOT ] SCALE] (MOISTURE, CONDITION, COLORETC.) | %M |[LL| Pl!| CLASS~
0.0-2.0 —t Silt, Sandy, Very Fine, Brown, Gravel, Cobbles
he Moist
2.0-85 b Sand, Very Fing to Fine, Silty, 8rown, Gravel,
8 Rt 2.8 |Cobbles, Damp
- Water
) t*ﬁ__ﬂ' .5-"9
M—“Q _7_-_:
8.5 ’ : T
100 |Set2" Wei @ 8.3

5' of Screen, § of Riser

Tep of Sand 2.5

Top cf Bentonits 1.5'

15.0
20.0
___ __ - 1 ||
SIZE & TYPE OF BORING: 4 1/47 1D HOLLOW STEMMED AUGER LOGGED BY: KMM

M:\5127003\River Terrace VCM\RIver Terrace Woerk PlantWork Plan Amendr
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Sheet: 3OF5
Bora Point: River Terracs
Water Elevation: 5.3'
Boring No.: TP-11

Precision Engineering. inc.
. P.0.Box 422

Las Cruces, NM 88004
505-523-7674

Log of Test Borings

File #: 05-038
Site: Bloomfield
Glant Refining

Elevation: EXISTING
Date: 4/5/2005

|

] BLOW MATERIAL CHARACTERISTICS { g
LAB#| DEPTH COUNT | PLOT| SCALE| (MOISTURE, CONDITION, COLOR.ETC.) | %M ILL| Pl| CLASS,
0.0-2.0 i Clav, Brown, Moist, Gravel, Cobbles : ’
Wi
, i
2.0-35 b /i Sand, Clayey, Brown, Maist, Gravel, Cobbles
weejpeey 2.8
*ﬂ/’"t A
3.5-5.0 ek Sand, Siity, Brown, Damp, Graval, Cebbles
ke __wi 5_0
5.0-9.5 —— Sand, Fine to Coarse,.Tan, Damp, Wet
5.3 e Waiter
R 1) 2_5
Fevewrdodveden
9.3 o
10,0
‘ Ser 2" Well @ 9.5 -
&' of Scrzen, &' of Fiser
Top.of Sand 3.5
Tep of Bentonite 1.4
-15.0
200 o
]
!

!

SIZE & TYFE OF BORING: 4 1/4* 1D HOLLOW STEMMED AUGER

MA5127003\River Terrace VCM\RNer Terraca Work PlaniWoerk Plan Amencn

r
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LOGGED BY: KMM ' f
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Shest

40F5

Precision Engineering, inc.

i
File #:
Site: Bloomfiald

05-038

Bore Point: RiverTerrace P.0.Box 422 ‘
- Water Elevation: 7.5' Las Cruces, NM 88004 Giant Refining
Boring No.:  TP-12 505-923-7874 Elevation: EXISTING
Date: 4/5/2005
Log of Test Borings L
, |
BLOW MATERIAL CHARACTERISTICS [
LAB#| DEPTH| COUNT | PLOT| SCALE! (MOISTURE, CONDITION, COLORETC. | %M | LL| PI| CLASS:
0.0-3.0 il Sand, Very Fine to Fine, Slightly Silty, Brown,
it Gravel, Cobbles, Moist
ikt b 2-5.‘ E
3.0-4.5 e Clay, Sandy, Very Fing, Brown, Scma Gravel/ ;
e Cobbles, Molst - ' >,
e : : |
4.5-5.0 e Sand, Very Fine io Fine, Clayay, Brown, ;
el 50 |Moist, Scme Gravel '.
b/ i;
o [ fer '
/el
b il 7.5 !
wervery Water ;
9.0-43.0 ik Sand, Fine to Cozrse, Tan, Water Bearing :
;—emm 1_-0- :
sk
Srirdrieiraicte [
' 13.0 ™ ‘
Set 2* Well @ 12.0° I
15.0 |5'of Scraen, 8' of Riser f
Top of Sand 5'2°
Tep of Bentonita 4'2"
200 |
1
.

|

SIZE & TYPE OF EORING:

4 1/4" 1D HOLLOW STEMMED AUGER

M:AS127003\River Terrace VCM\River Terrace Werk Plan\Work Elan Amendn
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Sheet;

50F5

Precision Engineedng. Inc.

i
|

File#  05-038

Bore Paint: River Terrace P.O.Box 422 Site:  Bloomfield
Water Elevation: 6.0° Las Cruces, NM 83004 Giant Refining
Boring No.:  TP-13 . 505-523-7674 Elevation: EXISTING
Date: 4/5/2005
Log of Tast Borings {
{
BLOW MATERIAL CHARACTERISTICS
LAB#| DEPTH | COUNT | PLOT| SCALE| (MOISTURE, CONDITION, COLORETC) | %M |LL| PI| CLASS 1
0.0-1.5 b Siit, Sandy, Very Fine to Fine, Brown, Monst .
o Gravel, Cobbles
1.5-8.5 '/ it Sand, Very Fine, Clayey, Brown, Moist,
i Gravel, Cothles
ml/ﬁt -2_'§
e fpere ) .
i /il i
i (i |
bl f
gl 5.0 :
e, ;
wwnjere ]
6.0 e Water Lavel 6.0°
il 15 |
i ;
8.5-14.0 il Clay, Grey/Biack, Moist, \Jo r‘y’*"ccari:on |
i Odor !
i
| 10.6
Hi
| i :
I i
i .
il
Vi ‘
i !
! ‘
14.0 TD
159 .
Sat 2" Well @ 14.5'
10" of Screen, 5' of Riser :
Top of Sand 2.5' {
Top of Bentonite 1.5 :
1
200 !
!
SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER - LOGZED BY: KMM |

fAB127003\River Terrace VCM\River Terracs Work Plan\Work Plan Amendn
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Sheet: 1 of 1 Pracision Enginearing, e, File # 03-122

Bore Point: See plan - P.0O. Box 422 Site: Bloomfield
Water Elevation: 7.70 Las Cruces, NM 830064 Giant Refining
Bering No.: MW-48 §05-523-7874 Elevation: Not Surveyed
Date: 10/28/2004
Log of Test Borings
BLOW MATERIAL CHARACTERISTICS I
AR #] DEPTH | COUNT [ PLOT! SCALE! (MCISTURE CCNDITION, COLORETC) | %M I LLI FI| CLASS.
c-1 R Silt, sand, very fine to fing, brown, damp, a few
4O cobbles ) s
1.15.0 oot Sand, silty, very fine to fine, brown, damp,
gL rat graveily
2.0 **o-r*( 2.8 [Black with hydrocarben oder
LA
AR
t-ﬁ&t-i
e medium to coerse sand
Adrftdrieaing i_o-
TEATTUEN
R s 0l ]
drdrirk ik
La e ﬁ
sk waier tearing
Adrrdriciiy
o 1D 0 [sceme gravsl 3
uuom
ﬂioﬂ"
mG-*n
motm
wwéom
MOQM '
mom
mom
o] 150
T.L. 180
- Boitom of weli 13’
Placed 4" PVC, 10 factory slofted .020" screen
Sanded with 8-12 Sitica Sand to 3' bgs
Bentonite Plug to 1' bgs
22.8
SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER LOGGED BY. KM ['
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Instal lati lagram
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{
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\ Too 0f Scna fack \ ‘ oo
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Sheet 1 of 1

Precision Engineering. inc.

File # 03-122
Site: Bloomfield

Bore Point: See plan P.O. Box 422 :
Water Elevaticn: 9.00 L.as Cruces, NM 328004 Giant Refining
Boring No.: MW43 505-523-7674 __ Elevation: Not Surveyed
Date; 10/28/2004
Log of Test Borings
BLOW MATERIAL CHARACTERISTICS [
LAB#| DEFTH | COUNT | PLOT| SCALE| (MOISTURE, CONDITION, COLORETC.) | %M | LL| PI| CLASS.
0-3 . vQ*.*- Cobbiles, sand, very fine to fine, gravsl, brown, | _.
*0O*-*-0 damp, cokbles
o, .."'O
ey *_'_O
iot_'_o g&
3180 ro-tt Sand, silty, very fine to fine, brown, moist,
Q_to.ﬁ_"
ikt fine to medium sand
bl Elack with hydrocarbon edor, wet
bl some cobbles
”Oﬂo’
et waisr bsaring
el 190
ety I
il medium o coarse sand, grey
et ik 15 O .
T.D.15.0
Botiom of well 14' ,
Placed 4" PVC, 10 factory slotted .020" screen
Sanded with 8-12 Silica Sand to 2' bgs
Eentonite Plug to gs
22.0 .

}

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

LOGGED BY. KM ___|

G
Q)
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02-20-2006 WPhoonix\Projec(s\s 127000 Rives Terrace VCMiSchematics\Boring 1.ogs\DW-1.bor

LCOEM ETEN g Boring Log and Construction for Dewatering Well DW-1
. N INDUSTRIES, INC. (Page 1 0of 1)
Giant Refining Company Star Date : Aug. 16, 2005 , Trill Rig . Hollow Stam Auger
Bloomfield Refinery Finish Date : Aug. 16, 2005 Drilter, Helpers . Kally, Kimo
Well Installation Location ' Bloomfield Refinery Sampling Method . Split-Spoon
Bloomfield, New Mexico Logged By . Brian Sperrazza Northing NA
Project No. §127-003 Drilling Subcontractor : Enviratech Easting “NA
.| E
Size Distribulion | © ‘5 Well Name: DW-1
Depth 9 of Soils 2] 9 Borehole Diameter: 12 inch
in @1 £ Lithologic Description of Soit 28
Fast 8 i % % % <] o 8" Wat ht Well C
2 (0] Gravel| Sand | Fines | 1§ [ & >y ﬂasegkll:g e ap
0 NOTE: Lithologic Description from Boring #2. B Clean Backsil
1 -
Bentonits
2 Poorly Graded Sandy SILT, brown, fine sand,
non-plastic fines, trace cof fine gravel,
moist/damp. T 30 70 1 12
ML : Bl
3 : i} 8" PVC Casing Sch. 46
4 —
B ICHE —ApcroA Decth fo Wat\,r
1] 44 ftbgs
5— i~ Top of Screen
4] Sftbgs
5 \-Biack stalning starts.
_ 3 g=0
7 Poorly Graded SILTY SAND, gray/black, fine T 70 | 30 | 4 12 =5
sand, non-piastic fines, tracs of fine gravel. g =g
8- SM <+ Fiiter Pack
‘B3°) 8-12 Silica Sand
5‘
9 ) g :
=
=)
10— =
11—
Clayey SILT, grav, low plasticity fines, fine io H 20 | 75 T g _g" PVG Screen
coarse sand, fine gravel, 0.04-slot
12— :
ML =
=
13— = )
. f Sottem of Scraen
14 J LE {41bgs



o g A AN A

INDUST RIES, INC,

(Page 1 0f 1)

Nﬁ%ﬁ@%{“ GIANT Boring Log and Construction for Dewatering Well DW-2 -

02-20-2006 WPhoenin\Projocts\512700MRiver Terrace VCMSchematics\Boring 1.ogs\DW-2 bor

Giant Refining Company Stari Cate : Aug. 18, 2005 Cnil Rig : Hollow Stem Auger
Bioomfield Refinery Finish Date : Aug. 18, 2005 Critfer, Helpers : Kelly, Kimo
Well Installation _ Location : Bloomfield Refinery Sampling Method * Split-Spoon
Bloomfield, New Mexico L.ogged By : Brian Sperrazza Nerthing - NA
Project No. §127-003 Cinling Subcentracter © Envirotech Easting INA
, |z
Size Distmbution | © | T | Weil Name: DW-2
Decth o of Scits gl @ Borehole Diamster; 12 inch
in @ = Litholegic Descrintion of Sail T T g 3
Feet 17} & 2 Q 4" Water Tight Wall Ca
han (0] Gravel| Sand | Fines | = [hd 1-f stickup ) P
0
Clsan Saciii
1+ .
Bentenite
-
2 1
ML SIiLT, brown, non-plastic fines, fine sand, fine 5 33 | &0 2 10
3 gravel. 2 E
7 ~—4" PVC Casing Sch. 40
tay 2" thick.
4 “~—Top of Screen
4itgs
5 iy
- = Aporox. Depth o Water
‘I 5.3ftbgs
6 o
. 1
7— SM 4 Poorly Graded SILTY SAND, black, med. sand, 5 70 25 2 12
nen-plastic fines. 5
8- . -—-Filtzr SPack
:] 8-12 Silica Sand
Clay 3" thick. fica =a
g
10
11~{SP.SM POORLY GRADED SAND WITH SILT, coarse 10 75 15 .
a N gl -plastic fine ~
sand, fine grave!, non-giastic fines. -4 BYC Soreen
1 C.04-sict
12 g=f
13 -
B 10 ' E ) B}
14— WELL GRADED Gravelly SAND, blask, fine to s | s |17 24 S Bo'tom of Screen
1 med. gravel, fine to coarse sand, non-clasic 23 14 ftiogs
sW | fines,
15+
i
’ J
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Instal lation Diagram
’ .!
( ~ Monitoring Well No. _CW 0+60
S05523-7674 b
Elevation .
Reterence —\ /S,*;eel Vault - Flush Mount
K 0.0 ” . a ' —Concrete (R
Concrete: ___ 2 >___._ Tt. ! | Sgnd
fom——
N ;
. ¢ |
Grout:__.9:0 ___ft. !
. i
Tep of Bentonite \
— - - 1
1.0 1.5 |
Bentonite Plug: - _-. e .
A A Top of Sand Pack \ ;
/ 2.5 |
Too cf Screen it ‘
— — ,
/N = 4 , O ' '
sond - Pack: Screen = -1 . ‘l
e = Top of Nacimiento |
AR ___10.0 5+ = }
— 1 1 2 . O [ '
: ____________ roios '
’ = |
/ E Bottom of Screen 14.0'
k:} Piezometer Tip 14.0°
Bortom-of Eoring 14,0’ ;
Boring DiameTar:_-J_; _____ '
Sana Typs._}_(:_’_'?_g_s_’_"_i_'_go Boltards. Types/Size:r..._.. N A-----______-____-____-_; __________
|
" . ! ” I -
Benfonhe:..?ia.__p_rj_l_?.s__ Scresn Tst/S‘|:e:_6____‘?._\£§_,§_(.:_t\.‘__,4_9_'._9l.A'_(:"____S_."‘_Cfi'_?_q”_
|
N ~ 1 . '
cementrorous:  NA Riser TypesSize: & 2VC 3CM. 20 5
Y ; S } ,
: \, ! ne
\‘tcTor.-.:E.O_f_G.D_"_?___ Locking Expenaable Cesing P(ug?_,__{.e..s _____ Site Ncrrh:ng‘l: ___.T.‘T_’_b__..
g i
gattom Cop Usea?_____ €S ___ __ Site Easting:! . 1B __
[0 4 oF-) -
f e . -
froject #: 097038 - project nome:__ BlOCTTieid Refinsry Fraverion-l. L3S . __

.
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Installation Diagram

~Monitoring Well No. _CW 1+50

=05523-7674
‘ Elevation
Referencs ‘\ /STeeI Vault - Flush Moun+®
P , 0.0 0 — | —Ccncrats noAA
concreter __X:____ Tt. L Sand
/]
Grout:___0:0 ___++
\ Top cf Bantonite
I e ——
0 \ ] 1.0
Bentonite Plugs o2 ___ ft.
Tep ¢ Scnd Peck \
2.0 '
. Top of Scresn \1/
i / ":- 3 . O/ ]
" en: = ] L
scnd P ack Scree = Tep of Nacimiento
110 e _10:0 £t = 11.0 g+
} E Bottem of Scresn 13. O/ \
_J Piezometer Tio 13.0'
Bortom o Boring 13.0' \
- 1
Boring Dicmew‘-er':__l:) _____ A
sana Type.}_o_j?,gé_i_l]_QG Bollards. Type/Size:______"\_‘lA __________________________________
3,0 ._..B" PVC Sch. 40. 0.40" Sic++er
cenronie: 8 CNipS scresn TypesSize: Z___ T lx Ll ] 10, 0.40° Sicriec
AL A or Tumesci=a:. B PVC N 4
Cement/Groutt X0 . Riser vyse/Sizeisn._tlr SJcia P 9
werer:_ _POTCDIE Locking Expencaple Casing Plug?-__]/_’?:\_s ..... Site Norrhingi_._ 1B
EctTom CGop Ussc?-----l‘l_g:c’ ______ Sifs cast n,,;__“_']'_E_S_S___
{8 o= o S
03-03¢ siocmiierd ReTinery Sileve-iomi. 125



InsTal lation Diagram

Monitoring Well No. _CW 3+85

-
SC5523-7674 ‘l
Elevation A :
Reterence —\ /s+eex Vault - Flush Mount
0 § : i —Concrete N IR
Concrete:___9:9 ___ 1. ' M sand
\ ! . ;
|
Grout:___0-0 __f+ ;
Tep of Bentonite . \ 1
N . .
1 O Ol 9 R
Bentonite Plug: .2 NS ft. ‘ ' '
\ Top oF Sond Poek |
A\ ) ’ 1.9 ‘
- ] Too of Screen Ny
\ —_ ,_ \
lis = 3.5 ’ ‘
na Pack: Screen: = - - L. . ‘
send P ' - Top oFf Necimiento !
A ___10.0 £+, = 110 gl {
= |
Vi = Bottom of Screen 13.5' N
7 T
] Piezometer Tip 13 |
Bottom of Boring 13.5' i \
" N
Boring piomever:__l; _____ i
|
sona Type: 10720510 | ica Bollards. Type/Size: . ... NA
z . " 14 { ——
Senton ‘re-_:ie.“_..gt?_'-e_s__ Screen Type/Size: 6__-_?_\{Q--§_c_1l'__ﬁ.p_’._.o_Z_L!_Q_-__S.;_’_C_}_'_"_.?_C_j-__
!
- r ¥4 i
tser TvsasSi-e: b FVC Sch. 40 :
Cemer\‘r/srou*,-:____f\i_A ____________________ Riser Type/Sizes ..l 2l 1Y i
i V™, ; ~’-—.
WG-.‘er.__E.Q-_‘L_Q?_Lg.__ Locking Expancdadbie Cesing Plug?;__}/_e_.?’ _____ Site NorTning: _~...l=2>__
' t
Boitom Cap Used?-____j.e:_s ______ Site Ecs‘.’.ng':___;_@.S___
(S e =] PN :
!
Projecs :'05"038 Prcisce Noﬁe"___5_5.9';’@'5_&_@_:.9_.??_':-_(:'?_r\” e - E'evch:h} __.T.S_S_‘__



Monitoring Well No.

CW _5-+5

Installation Diagram

0

, ElevarTion
Refterence K /Sfeel Vault - Flush MounT
\ y
0.0 ] L — Concrste NN A N
. . g ] e
Concreter___>:>¥ ___ T+. Sand
et
/
Grout:i___0:0 __ 5+,
\ Top of Benitonite \
S
j 1.0 0.8
Bentonite Plugiao - ___ T
l; \; Top of Sand Pack \
| N 2.1
|| Tep of Screen \
\ = 3.0’
Pcck: Scresn: = - . .
Sand Poek > = Top of Nacimiento
10.7 - 9.0 < =
__________ Tt. ——— 2t i —
' ' = 10.0 -
— Bottom oF Screen 12.5° \l/
. ) L Piezome*ar Tip 12-5'
\ [ Bottom of Boring 12.87 \
. 174
. Soring Diome‘rer.__.1.§ _____
' Send wpe.%P_‘_?.Q_i‘_l_'_QG Bollargs. TypesSize:______ N
H " . ~ 1 / ~ " . L
Senronite: _%.8_--9_11‘.?_5._ Seresn TypesSize: O ..__a\’.g__§_QP_'___A.,O_'___':__%Q__-_S._’_C_'__T_‘_e_q___
NA Riser Typessize: 6 2VC Sch. 40
‘ Cement/Grout: oot i e - YPE/S 128 YL
, - 73S
' w:Ter.__L.O_I_qt_)_l_?_-_ Locking zxponceble Cesing D;UQ?___X_G_,_S _____ Sita Nor *mg:____'_':f’:’__..
Vo —
Bettom Cop Used?_____18S . Site Ecsmr‘.g:__-_'..&}_s___
[ e YT U
projecr = 097038 proiscr womes.  BlOCMTislc Refinesy Srausticr: 39 .



Installation Di Gngm

Momiforing Well No. CW 6+70

£05-523~76874
Elevation ‘
Reterence x / Steel Vaul* - Flush Mount
. X ‘
i\ \ r\
0.0 ’: oncrete
C atae . 1
ConNcreTes o ol e T — Scnd
/ |
Grout:___0:0 ___++.
\ Top of Bentonite \
7 1  |— T =7
. . 1.0 . e}
Bentonite Plugi__ X ___ T . .
) Tcp of Send Pack .
A 2.5’
. ’ . L Tep of Screen \l
= 4,90’ ‘ .
-Gna Pack: Screen: = - . L
= Top of Nacimiento
— — |
3.3 Fr. .80 ___f+ = 9.0
= _____2 I Ft.
= / ;
/- = Bcttom of Screen 12.0 "\
L Piezometer TiD 12.0°
Bottom of Borirg 12.0' i
i“§ i
Boring D-qrne?er'.._l-:,J _____ !
p— T
Send Typ-.:_"_o._‘_?_(?._‘_‘.'-l_'_gq 8otllards, TypesSize:__..._. N _A_ __________________________________
17 " 1" -
Pentomiter -?_’_8"__(:_"_7_'_9_5__A . Screen Tyoe/S:Ze-_6_..__?_\{?__;(2’:1-...4_9____O._.A__Q__-_S__'.Q_lf_g--_
l
174 \
< sment/Grout: .| f\_l f._ __________ N Rissr Typessizs:©__ PVC_ Sch. 40 :
WGfe':__E_O_T.CQ_L?___ Locking Expanccble Ccsmg Plt_g?___:{_e_’:s _____ Site 'cr‘fh?r‘:‘g:___lg_s_--
ceTrom Cap Used?-____i@:c* ______ Site Ecstin Q.____T_@_S___
[ 3] 17 o U !
Proieat 2057038 prgrect Ncrre:_‘__‘_g.l_p;{::[‘“i—'i.‘_%_!.G__.:_'f‘i_'_r:’?f:./ _________________ Erevomion 138 __



Monitoring Well!l No.

[nsvTal lartion Diagram

CwW 8+10

5 05-23~7674
Elevation
Reterence —\ /S-reel Vault - Flush Moun+
FConcrete NN AR
Concrete:___9:0 ¢+, ' — Sand
' \
/
Grout:___90:0 ___ft.
\ Tcp cf Bentenits
SN I )
1.0 4
Bentonite Plugio '~ A T+
Top of Send Peck \
\ 2.4’
|| Top ©F Scraen \
2\ = 4.0 |
(- . — ~ ' B . .
Sand Pack: Screen: = Top of Nacimiento
a - =
.95 1. 8.0 ___ft. = 3.5 +
- T F+.
- — Bottom of Screen 12.0’
Piezomster Tip 12.07 \/
J Bottom of Boring 12.0' Vo
"
Boring Dicmefer:--j..; _____
Sond T}/De:_{Q_—_ZQ_%j_i_i_QG Bollords. Type/Sizs:.__.__ N LA_ ----------------------------------
3 . ”obye N, 4 ” oL+
Serrenit :_::8”___(:_@_'_9_5__ Screen Type/sxze:..6.___;_3_{:’__§_C_'_'_'__..'_9_'___(2_‘_4_9__...5__[_0__’f.?.d_'_-_
HoOoS AN C o ~
cemenmsorour . NA Riser Tyoessize: 8 7V Sori 40
- S
Jter:_ '__.O.__Q’:_'.?_-_ Lecking Expaoncable Lesing Plug?____'_@:c’ _____ Site NorTning __-_T_’E:’_-_
Bortem Ceo Used?_____J S5 _____ Sive festingioo JZS
=038 FroiecT Naome ___:~_'_£3_?T,i-.‘3t_'-’§__Dz_ei_'_".ff:’.}“ __________________ Lieves cr*.:___L'f"}’_,_-



Instal lation Diagram
8+%O

Monitoring Well No. _CW
]
505237674 '
|
|
i
Elevation |
Reference ‘\ /Sfeel Vault - Flush Moun<
}-—ConcreTe
Concrete:___9:9 ___f+. — Sand
Grout:-__.0:0 ___f+.
Tép cf Bentonite !
—— - t
1.0 -4
Bentonite Plug: o ... ft
Top of Sond Pack
5 2.4
. - Top of Screen :
W = 4.0
i =
Sand Pack: Screen: = Top of Nacimiento: |
9.6 8.0 =
__________ 1. SR S . = .35 Ft
S \ - Bottom of Screen 12.0' }
— — -
: ’ _J Piezometer Tip 12.0’ y
) J Bottom. of Boring 12.0'
. Boring Ducmefer.-_.l.?.-::_
Sand npe._%Q__ZP.-?_'_L'_QO Bollards. Type/Size:_—._.. NA
Bertonits: _fis_”___c_rli_l?_s__ Screen TypesSize: .6_:’__E.D_YQ__§_CED_'.-_ALQ_'.__O_.'._{Q_l:_.S__ _O_T_t?_q_-_
CcamenT/GrouTs - o] NA Riser Tysessize: 8. PVC Scri. 40
wa-rer._.E_o.f.qp_'__e_-_ Locking Expcndcble Casing® Plug?__«Y.e.'_s ..... Site Norfhmg' ..___T_@_S_--
Bottom Cap Used?-----)/.e_.s ...... Site Ecsti: 'Q-I---L*a:c’---
(05 42 V- T SR IPN ;
. - [,
Project #:957C38 project Name:... B L QOMTIeId Refizery . freva-ond. 33 .
] /‘ V)
!




[InsTal laTion Diagram

Moni+oring Well No. _CW 8+45

505523~7674
Elevation
Reference / Steel Vault — Flush Mount
Iy
- ’ —Concrete
Concrete:___0:9 ___f+. L Sand
Grout:___0.0 ___++
/ Top of Bentonite
G N 5.8
Bentonite PlugQ:s ____ > ___ ft.
Top of Sand Pock Iy
1.8’
| Top of Screen
N = 3,3
: Screen: = . .
Sand Pack = Top of Nacimiento
11.5 10.0 =
“““““““ i L = 3.5
= | T ___ F+.
v - Bottom of Screen 13.37
__J Piezometer Tip 13,37
L . J Bottom of Boring 13.3° \l/
"
Boring Diome-rer:___1__3 .....
Sang Type:_l_(_)_-_2_9_§j_.'._i_c_:o Boliards., TypesSize:__.._._ NA __________________________________
n i“ b
Sentonite: _f:S_t__C_r:'_'_?_s__ Screan Type/Sizs: _6____"_3_\{.9__1%@.'___4_9_.'._91..4..9.--_5__[_O.ji?.q---
cemenssGrouts _ NA Riser Typessize:©_ PYC_ScN. 40
WGTer..,_E_O_j'_O.Q.L?___ Locking Expendabie Cosing Plug?"__Y.?.s _____ Site Nor*rhing:-___—[a.s._-
Bottom Cap Used? . 8S _____ Site Eosting: ... O __
S=mEF ! e e
Py ent & :.5_"_9_3.6_ 2roject Noma:h__r.‘:"._‘:—\_?mf__e__]_c___:’.?f_ﬁ_ef_)’ _________________ Elever 3:1.‘”_7.5_5,_“
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Instal lation Diagram

|

}
i

Monitoring Well No. _CW 1115

S05523-7674
Elevation o |
Reference /Sfeelr Vault ~ Flush Moun+
- \ R
. 0.0 —Concrete i
Concrete: 22X ___ ft. — Sand '
e S
Grout:_._9:0 ___f+ .
Top of Bentonite
0 " T 0.5
Bentonite Plug:____'"_ DI ft. :
Y Top of Sond Pack
1.5’
| Top of Screen
b = 2.5
: Screen: = ,
Sand Pack R — Top of Nacimiento
""""""""""""""" ' - g,
= __________(_)____F’r.
' . ﬂ__ = Bottom of Screen 12.5' \
j " Piezometer Tip 12.5'
J Bottom of Bor ing 12.5° ‘
Boring Diomfer:--.l?_-.”_.. :
Sang Type:_}_q_-_Z_Qé_i_l_i_(_:O Bollords. TypesSize:_ ... NA----__-_-__--__--__-_--_‘. __________
Een-roni're:_?.l.s__-.c_rl‘.e_s__ Screen Type/Size: .6_11_f.\((_:__iqo_'_-_419_'.-91.4_91_.S_.fgf_t?_d_---
cementsrout: . NA Riser Typessize: 8. PVC_ScN. 40
waf'er._-EQT_qp_‘_Q__ Lock'ing Expondable Casing Plug’.’.:___Y.e_:S _____ Site ‘Norfh;ngi:---l@?.-_
' |
Bot+om Cep Used?-____:f.e.:s ______ Site Ecsfing:"._-.:r_@.S___
[ Y- o :
3 i GO{T“F . e [AG Re‘:_i‘_j_e_fiy _________________ zi8vg™, sz‘i_’__‘:._:}_s‘_‘_



Instal lation Di ogram

’ Monitoring Well No. _CW 14+10
S50~523-7674
Elevation
Reference ——\ /S‘feel Vault - Flush Mount
- i : —Concrete
concrete: .__9:0 ___+t. ~— Sand
\ .
Grout:___90:0 __ _++
Top of Bentonite i
[ ———— ] 7
1.0 1.0
Bentonite Plug: .. ... f+.
Top oFf Sond Pack
2.0’
] Top of Screen
- = 3.5’
: Screent = .
Sand Pack " = Top of Nacimiento
11.5 10.0 —=
__________ f+. XY __fTt. — g.
= _________?____F’f
ﬂ___ = Bottom of screen 13,5’
:] Piezometer Tip 13.5'
Bottom of Boring 13.57
Boring Diamefsr:______-il_,
! sand Type._]:_o_.__z_q_§,'-.'._'_90 301 1crds, Type/Size: ... NA
Bentonite: _?:8_,__9_@_'._?_5__ Screen Type/Si ze._6.:,..-E_Yg._iqn_"{_o____O_.._zl(_)./:_.s__l.o_.'i_e_q_.--
Coment/Grout: - A . Riser Typessize: 8. PVC Sch. 40
wmer'._E_o_j_G.?_'_g___ Locking Expondaole Casing Plug?.‘_-..Y_E.a..s ..... Site Nortni nc._--_T_@.S_--
Bottom Cop Used?.____Y€S  ____ Site sosmg._-__T_E.S___
FPEE § e e e
Froiege ::.'_Qf’__\?'}.g_ Prolsct Nome ,_ii?_’?fn+ L‘ R':T REAI D : ‘evcﬂ,"or-.'__la;g__._



5 05523-7574

1
{
I

Instal lation DJG@me

Monitoring Wel | No. - CW 16+60

|

Elevation ~ |
', Steel Vault - Flush

Reference /// Moun+
:‘ |
0.0 Concrete U\
Concrete: ___ -2 ___ ft. — Sand
7 ] !
. |
1
' Grout:___0-0 ___+f+. f
3 Top of Bentonite ‘
1.0 r.s!
Bentonite Plug:_____ e - ft. i
Top of Send Pack ! (
2.5°
_ | Top of Scresn
= 3.5’
N qck Screen = - s ;
>and Pac ' = Top of Nacimiento
11.0 10.0 = ' i
__________ ft. SR A S = 10.0
= | e Ft 3
‘ vV - Bottom of Screen 13.57
] Piezometer Tip 13.5° ;
\ Bottom of Boring 13.5° ' i/
Boring Diame?er:_-].? _____ i
I
Sand rybe:_lg_'_??.if_l_f.go Bollords., TypesSizet ... f:l A_.._____._-__,______..-_-_-_; __________
Sentenite ‘_E:S_I:__C_r?_i_?_s__ Screen Type/Size: _q:’__f’_\{_c__§_c_[1_.___{(_)~.___q:_{Q_Z__S__!.qj_tg_c_i___
cemenssorout:  NA Riser Typessize:©_ PVC_ Sch. 40 |
-~ ! -
wc*.er.-,f_p.o_.i_qg_l.g__ Locking Expondable Casing Plug?---_YELS _____ Site Norfhinq:-_--{.@§.--
Bo+tom Cop,Used?__.._;Y.@_s ______ Site eGsmg:L___T.S.S.__
(834 V- o b
proiece 20970380 priiscr Name: .. BioOMT elG Refinery £laves on.E__.T_gj_S_--_



Instal lation Diagram
Monitoring Well No. _CW 19+50

E0-523-7674
Elevation
Reference /STeel Vault - Flush Moun+t
\ \
0.0 —Concrete
Concrete: Y .~ ___ ft. — Sand
/ B
Grout:-__0:0 ___+f+t.
Top of Eer(u;-or(;l’fe
Bentonite Plug:____1_'_o_..__f+.
Top of Sond Pack
2.0’
- | Top of Screen
= 3.0
: Screen: = -
sand Pack > = Top of Nacimiento
1 O - O 8 . O £ =
__________ ++ ——— Y __TFT. - 8.0
= Ft.
. ! .:_ Bottom of Screen 11.0’ \l
% T .
] Piezometer Tip 11.0 \
-
l Bottom of Boring 11.0
"
Boring chmefer:_-l? _____
Sand Type:}-_Q::%Q.§_i_.'..;_90 Bollards, Type/Size:..___. N iA ___________________________________
4 . ’” ”
Bentoni *e:_f:a_'___C_Tj_I_Q_S__ Screen Tyse/Size: _6___f_\{g_f_C_b_-___4_9_~___Q;_{Q____S__!_Qf_tgq___
Cement/arouti o N Risar Type/Size:.6._-f_v_g_.§.cib:__f1‘_g_
WGTer:__E.QT.O_?_L?._- Locking Exponcdable Casing Plug?-___Y.Q_s..-_‘__ Site Normmg:_--l@.s_--
Bortom Cap Used?_.____:(::::S ______ Site Ecsﬂng:_-__'_.E.S_-_
Cther ! e ==
Srnject :c_:ii—g.}_@ Project chme.-,.-5—5.'_99@‘5:_@-.‘;__:.)?_fJ.rJ_e'.CX _________________ Ziever Gn.._.ZS_S_“_



Instal lation DIGQKGm

Monitoring Well No. CW 22+00

5‘05—-523-7674
~
Elevagtion .
( Reference"-\\\ //,mee:va+ - Flush Mount
. !
5.0 = = Concrete
Concrete: . X ___ ft. — Sand
-\ L
/
Grout:___0:0 ___++
Top of Bentonite
[ "]
' 1.0 1.5
Bentonite Plug:_____ A ft. ‘ ‘ : ‘
Tep of Sand Pock
A . | 2.5
| | Top of Screen !
T = 3.5 |
3 Screen: = ’ :
>ana Pack: ' = Top of Nacimiento |
11.0 . 10.0 =
__________ f 100 1t = 8.0
= U, o o
J_ = Bottom of Screen 13.5 :
] Piezome:fer Tip 13.5
Bottom of Boring 13.5
Boring Diome-rer:_-l;’ _____ ', ‘
Sand Type=_l__9_"_%9_§_i_l_i_90 4 Boilards. Type/Slrze:_-'_.___NA __________ '_-_____________5_ _________
" . !
Banron[fe:_?:s____S:_D_'_?__s__ / Screen Type/size:.6.____?_\{Q.é_c.‘:‘.'_-_q.c_)_'___q:_4_9_:__S__‘Qf_t?_q___
“ ‘ : "
CementrsGrout: NA Riser Typessize: 6. PVC Sch. 40 o
wmer:__E,Q:‘L_Q?.l..e.__ .Lo‘c‘Kin‘g Expangcdie Casing Plug?____Y_?_s ..... Site Norfhing:.__-l@_s._-
Bottom Cecp U~<>e~’.1'.’__.._:r.e_.S ...... Site Ecsfinc:-—--r-a-s---
CHRSC S e e : \
dioomtielg Fetinery S isvoe smio 35



[Instal tation Diqgrcm

Monitoring Well No. _CW 23+10

=05523-7674
Etevation
Reference /S'l‘ee( Vault = Flush Mount
) \
—Concrete
Concrete:___9:0 ___ft. — Sand
Grout:___0:0 ___+f+t,
Top of Bentonite
F—hﬁ—\q - ol
_ 1.0 2.5
Bentonite Plugt o ft.
Top of Sand Pack
3.5
1] Top of Screen
= 5.0
. le o N E ~ . .
>cnd Pack: scereen = Top of Nacimiento
ARSI ___10.0 __f¢ = 3.0
= o __ F+.
N =
NL_ — Bottom of Screen 15.0
. __| Piszomater Tip 15.0 -
Bottom of Boring 15.0
"
Boring Dic:me*l'er:_.._}.._3 _____
Sand Type:_l_Q:‘_z.Qﬁ_i.l_‘_?C’ Bol Icn;ds. Type/SizZet o NA _________________ o e e
" c "
Eontonite: _?:8_”___(:}1‘_?_5__ Screen Type/Size: 67_PVC Sch. 40, 0.407 Slotted
I3 H
Cemenf/crou#:-_-ﬁé ____________________ Riser Type/Size..6,--_e;/_g--§9.b:__f_g_
Weter:_ PQiGbIe Locking Expandablie Casing Plug?___.Y_.e.:rs _____ Site Normmg:___l@_s.__
Bottom Cap Used?__.._-:(_e__s ______ Site Ecsfing:___j_s_s___
[0 Y=Y PPy,
Prao,sot = _QE_:’_—_QELS- S-5.ect Name: “_‘:‘_K.:{‘-:TL_..‘_@LQ_B?_{_:?,V:Y _________________ £ levar =i D:_S___ .



Imstal lation Dicérqm

- Monitoring Well- No. _CW 23%5-90

|
|
!
!
i

508-8523~-7674
‘ Elevation ' . - |
. Reference — /Sfee! Vault - F|uer Mount
0.0 — Concrete ,
Concrete:___Y-2 . _Ft. — Sand - i
—— i
|
|
Grout::__0.0 ___F+. B : |
{ Top of Bentonite ’ 1
1.0 2.5 ‘
Bentonite Plug:_ .. LA ft :
. ) Top of Sand Pack ‘
' N : 3.5 |
. | Top of Scresen '
| : = 4.0 :
Sand Pack:- | Screen: = - !
:Sand = Top of Nacimiento
.95t ___8:0 ___f¢t = -
- 11.0 ]
= | Fr ;
VA = Bottom of Screen 12.0 .
_J Piezometer Tip 12.0 i
Bottom of Boring 12.0
1+
Boring chn\e'rer:-_j_; _____
Sang T>;>e:.];g_"_2_9§_i_l.i_90 Bollards, TypesSize:_____. ':J .A___--“_-_____-_________E_ __________
. “ “ "
Bentonitet _:”fs____c_fj_l_Q_S__ scresn Typessize: ©___PVC Sch. 40. 0.407 Slotted
|
Cemm,crouf:____f\_"f\ ____________________ Riser Tysessize:0__.PVC 5Sch. 40 ;
Wo-rer‘:_‘.’?.qj_qg_’__e___ Lock!ing Expancab!e Casing Plyg?____Y_e__s’ _____ Site Nor*rhing:-___T_@.S_--
. Bottom Cap Usec?_._._:{.e__S ______ Site EOSTinQ:L--I_g:C"___
Gl e ;
Fro'ect z::l?_”_@?’.i Srgject Ncn*e:___?’_L?_@Qifl.@.‘.‘\iﬁéf.‘j?j.Y _________________ Zisvat.cr 3_ _T_‘E_B_S__-_



[Imstal lation Diagram

Monitoring Well No. _CW 25495

Elevation
Reference -———\\ /STeeI Vault -~ Flush Mount

X—— N
5 f\ — Concrete P
COﬂCFe‘a‘ei-_._p_' _____ FT. ‘_'Scnd
]
q
Grout:___9-0 ___+£+
Top of Bentenite \
[———
1.0 , ] 1-0
Bentonite Plug: . ._. A ft.
: ] Top of Sang Pock \J
N _ 2.0
| Top of Screen y
N = 3.0
ond Pack: Screen: = o
> = Top of Nacimiento
8.0 Tt ___§L_O_._-_‘F‘l' = 9.0
= e Ft.
__~_____J__ E Bottom of Screen 11.0
Piezomater Tip 11.0
Sottom of Scring 11.0
"
Boring Dicxme'rer:_._“_:7> _____
Sond Ty,e,_l_Q:_%Q_;x_L_!_go Bol lards, Type/Size: .- NA
-..’ 7 . - " " - )
semr.;fe;_jfa_-__cf_'_?_'“’_- ccreen Tyoe/Size:_6_---l_j_\ég_-gqn'___4.9_'.__0_1.{9.--_S._f_c_’i'_iq___
_ X oo i~ A
Cemm/crcw_,____l\;li'\ ____________________ Riser -ype/S:ze:P__-.e_\’_‘:__:’_QU:-_.‘LQ-
. v e
WGrer.___E,O_T_QQ_'_?._- Locking Expandadle Ccsing Plug?_-_.‘_?.s _____ Site Nor-rhing:_-_l@:‘.--
2cttom Cep Uaec.-___-:{_e:.s ______ Site Ecsr.ng:-__j_-’z’:s._-
Gﬂ*er._--_: ................ '
2 = 05-038 Frgy . ac~ Nome ,__5.(_;19[7‘1_‘3_3_@.!.'::]_.‘3;_ei_‘.":‘?f_y __________________ £.gve- Cr‘.__..‘.‘?.:..-_



Instal lation Diagram

Monitoring Well No. _.OW 0+60

S505523-7674 :
|
; Elevation
Reference x /Sfeel Vault - Flush' Mount
0.0 \ —Concrete F‘ K
Concrete: 2 ___ ft — Sand
Grout:___0:0 ___+ft. !
\ ‘ Top of Bentonite
. S ~/
2.5 203
Bentonite Plug.______' _____ £t :
Top of Sand Pack ) d !
5.0' 1
. | Top of Screen !
= 4.0
.Jand Pack: Screen: = : o
. = Top of Nacimiento
___T1:O ___+t. —3:0_ ___ft. =
= 12:0 __Fr+,
E Bottom of Screen 12.0 )
__‘ Piezometer Tip 12.0 !
Bottom of Boring 12.0° !
" ‘ i
Boring DlOﬂ“‘Ye!’._-_B_f.,.B____' |
) |
Sang Type.J.Q_.gg_.S..‘.-'.'_CO Boitards. TypesSize:._.__. N A----_______.__-__-_-._____] __________
Eenfmxfe.-?is.’:-g_O_I_?i_ . screen Typa/<uze._2_.”_-E_\{g_é_c_b.__ip_'___Q-40’/__5__13_91.1-9(1 -
cement/Grour: . NA Riser Typessize: 2. PVC Sch. 40 ‘
{
WG‘:‘Bf:__E.C.'j._QP_'_.Q.__I Locking Expandcbie Casing Pluc?___}{.?_s _____ Site Morini ng:._-__T_@_S.-_
gottom Cop Used?--_-_l@i‘s ______ Site Ecsnng.%_--l@_s___
CHORCS e e ‘
- b

________________________________________________________________



Sheet: 10F 15 Precision Engineering, Inc. rle # UI-Usy
B or Point: See Plan P.O. Box 422 Site: Bloomfielg
Water Eleation: 10.7° Las Cruces, NM 88004 Giant Refining
BorigNo.:. OW0+60 505-523-7674 Elevation: EXISTING
Date: 4/20/2005
Log of Test Borings
BLOW MATERIAL CHARACTERISTICS
LAB#| CEPTH| COUNT | PLOT| SCALE| (MOISTURE, CONDITION, COLOR.ETC.) | %M | LL| PIi CLASS,
$0-2.0 e Sand, very fine to fine, brown, -
il e moist :
e :
20-3.5 “roo™ Gravel, cobbles, to boulder size, grey, moist
**o0™*{ 2.8 [verydense,
moon-
'"00”'
35-8.0 bniahinleiel Sand, siity, clayey, yellow-brown, damp,
ksl moderately dense
Ariedriricd e i-o-
R e adss ctd
ik Z_-_S_
80-11.5 ";"’_'""" Sand, silty, grey-black, hydrocarben odor,
baririainid dense, moist,
i il 10'0
kil - |Water Levei 10.7°
12.0 Rl a2 d
12.5 ==s= Nacimiento Formation
s=== Friable Sandstone, silty, yellow-brown,
s=== dense, damp, no odor )
14,0 D
15.0
Set 2" Well @ 12.0'
5' of Screen, 7' of Riser
Top of Sand 5.0°
Top of Bentonite 2.5'
200
SIZE & TYPE CF 80RING: 4 1/4" 1D HOLLOW STEMMED AUGER LOGGED BY: KMM |

Chunzipped\Observation Wall Logs\{OW0+50 .xIs]Sheet!




Instal lation Dicgrcm

Monitoring Well No. _OW 1+50

| Sov523-757 . Elevation - T A s ‘ o
50:-523-7574 g S . ~Aluminum Lockable Cover
Reterence SN S .
Steel Casing
I [
l N
Concrete: .00 ¢
Grout:_._0:0 ___++
1
. Top of Berztfot;l:.e‘ " :
Bentonite Plug: -___1..'_9.___1‘?. ‘ ’ ; ' .
- Top of Sand Pack . 9
5.0'
- | Top of Screen ‘
A = 7.0’
-Jand Pack: Screen: = Top of Nacimiento :
7.0 5.0 : = ,
__________ Ftoo| o200 Ft = 12.0
Il | e ————— F.’-u
: Vo = Bottom of screen 12-0
l _] Piezomster Tip 12.0' \J
Bottom of Boring  12.0’ 7
5, ‘
Boring Dlomefer._-.s__is_-__ .
|
sona Type.J_Q__gg__S.l_l_l ca Bollards. Types/Size: ... N _A:.__-_---___---___---_-_____i _____ _
omn'j:a_”__gr_‘_‘_?_‘; ' " Screen Type/Snze..2..”-.-?.\{9.._-_9U.--.4.9__...0__..0.1.0_:I__g’_'_;.oile.g__
I
2” PVC Sch. 40
CemenT/Groutsemen N. é ____________________ Riser TyDS/SIZe """"""""""""" ;
WC‘;’BF._-E.QT..Q?.L?_-_ Ltecking Expandable Cosing Plug.--_:r_g.s ..... Site Nor'rmno-_--j-a-s-——
Bortom Cop Used?_--__i?.s ______ Site tcsti ng.__-_T.a:’._-
(151 7= g SO
Proiast £ 05-038  srpniect neme __.._5_'_P_Qif__e._'.q_ﬂ?_f_u??_’:;' _________________ lavaion: L B



Sheet: 2 OF 15 Precision Engineering, inc. Flie ¥ vo~ual

B oe Point; See Plan P.O. Box 422 Site: Bloomfielg
Water E lvation: ' Las Cruces, NM 88004 Giant Refining
Bomg No.: OW 1+50 505-523-7674 Elevation’: EXISTING
Date: * 4/20/2005
Log of Test Borings S .
BLOW ' . MATERIAL CHARACTERISTICS
LAB#| DEPTH| COUNT |PLOT] SCALE| (MOISTURE, CONDITION, COLORETC) | %M |LL| Pi] CLASS.
$.0-8.0 000*0g Gravel, cobblés, to bouldersize, brown to .-
’ 0o0*0d grey rock, slightly sandy, very dense
0C0o0*0qd
000*0d
0o00*0gd 2.5
000*0d
000”00
000*0qg
000”00
0o0*0q 5.0
000"0d
000*0Od
000*0qg
000*0d
0o0*0d 7.5
000*0Og
80-11.5 — Sand, medium, siity, grey/black, wet
R dense, moist, moderately dense
ke, Slighty water bearing -
12.0 . i Nacimiento Formation -
==== Sandstone, degraded, weathered, very dense
==== yellow-brown to light brown, damp
13.5 : ™D
15.0
Set2"Well @ 12.0'
5' of Screen, 7' of Riser
Top of Sand 5.0'
Top of Bentonite 2.5
20.0
l

SIZE & TYPE OF BORING: 4 1/4" 1D HOLLOW STEMMED AUGER LOGGED BY: WHK
Chunzipped\Cbservation Well Logs\[OW1+50 xis]Sheatl

>




?_fe‘(oﬁf'ori .. _~Aluminum Lockébie Cover .
Reference. . =7 , .y AR

Instgllation Diagram

Monitoring Well No. _OW 3+§5

¥

Steel Casing -
concrete:___9:9 ___++,
/ ] .
\ 1 )
Grout:._.0:0 ___+f+.
/ Top of ‘Bqn'ronlfe'
' \ " 3.0
Bentonite Plug:__-_z..'f’.___-F'f. , -
] Top of Sond Pack . d
i r\ 5.5 7.
| Top of Scraen
j B = 7.5'
| = .
.Jnd Pack: screen: = Top of Nacimiento
____7.:9—-__'Ffl ———5:9*__—‘F-1" E 12 51‘ :
o e N e F1t. ‘
I = Bottom of Screen  12.5°
A = .
___| Piezometer Tip ,1 2.5
Bottom of Boring 14.0°
LY i
Boring Diomefer:-__B_-:B.l___ I
Sand Type:J_Q:.Z.Q__S_LI-ICG Bollcrds, TypesSize:______ N _A. __________________________________
: !
Benfcni-re:-f./.a.’___(:.@.i.e.s_- Screen Typessize: 2.0 VG _SCh. 40, 0.010" _§.'.59_'_-f.€.3.g.-
. N ]
Coment/Grout oo NA . Riser Typessize: 2. FPVC_Sch. 40
WG?&F.--E.O_-_!’.O..DJ_E___ Locking Expandgble Ccesing Pluq?_-_.Y_e__s _____ Site Nor?niqg:.}-_l@.s__-
Bottom Cap Useq?eono_ 85 _____ Site ZasTingi__. B9 __
Other: . T - ' ' ‘
- . i
Proiect ::._Q@_’:Q}.E’_ Project gloomr e!d Rert he'ﬂj’ __________________ E!ech:on:__',_'_?'_S.___



Sheet: 3 OF 15 Precision Engineering, Inc. rne “ eou

Bore Point; See Plan P.O. Box 422 " Site: Bloomfielg
Water Elevation: 10.7' Las Cruces, NM 88004 Giant Refining
Boring No.: OW 3+85 505-523-7674 Elevation: EXISTING
- ‘ Date: 4/20/2005
Log of Test Borings n
BLOW MATERIAL CHARACTERISTICS :
LAB#| DEPTH| COUNT | PLOT| SCALE| (MOISTURE, CONDITION, COLORETC.) | %M |LL] PI] CLASS.
' 0.0-105 ‘ 000*0d ©  |Gravel, cobbles, to boulder size, brown to ;
‘ 0o0*Od grey rock, slightly sandy, very dense
0o00*0d
- 000*0q
' 000*0q 2.5
000*0d
000*0Od
Co0*0ad
000*0a
000*0d 5.0
000*0d
0c0*0g
000*0d
Co0*0d
" [Q00*0gq 7.5
000*0g
00Q"0d
000*0q
0o00*Qd
0Cc0*0q 100
i 10.5 000°0d Water Level 10.7'
Sand, medium, silty, grey/black, water bearing
i dense, moist, moderately dense
12.5 hiaainiel Nacimiento Fommation ,
==== Sandstone, degraded, weathered, fissile,
==== very, dense, yellow-brown to light brown, damp
=S8
14.0 ===
X TO
15.0 '
Set2"Well @ 12.5'
5' of Screen, 7' of Riser
Top of Sand 7.0'
Top of Bentonite §.5'
- 20.0

SIZE & TYPE OF BORING: 4 1/4" 1D HOLLOW STEMMED AUGER LOGGED BY: WHK |
Cunzipped\Observation Well Logs{OW3+85_rev xisjSheett

L



Instal lation Diqgrcm

Monitoring Well No. _0OW 5450

K E l er T i n - T \ ’ ’ ‘ . Lo ' 4-
,.a\.G,' 'O —_— .- ______—Mluminum Lockable Cover
Reference )= - W T
i Steel Casing -
[ T
19 i ’A \
Concrete:.__0:0 ___ft ;
g
N\
Grout:.._0:0 ___f+
\y . Top of Bentonlite
S ;
3.0 1.0
Bentonite Plug: - __. f+.
) Tep of Sona Pack
P ‘ . - 4 . OI" ’
] Top OF Screen '
N = 5.7
-and Pack: creen = Top of Nacimiento
6 7 .F* —_—— 5 . O .F-t- . E '
_________________ = ,
= _-__9__5 ______ Ft
J/__ —_": Bottom of Screen 10.7'
] , Piezometer Tip 10.77
\‘ Bottom of Boring 10.7°
‘Boring Dione-rer:__.e_.?:a_”_-_
. . l
sand Type:J_Q..—..g..o..-_S.l.l_.l. ca Bollards. Type/Sjzet ... N .A..-___-__--__..--__-_-____..L _________
sentonite: 8. COIPS screen Typessize: 2. PVC SCh. 40, 0.010" Siotied
‘ { !. “ .
cament/Grouti oo N - Riser Type/Si;e:?_:__e.\{g._sgﬁ:__fl.g- ‘
worer:__POfTable _ Locking Expandcbile Cosing qug.'__-f.'?.s _____ Site Nor.*mng:z,.._la.s.__
. . . ,
gottom (;op Used?__-__j,_e__s ______ Site Eosfing:_--l@:‘.--
{08 o oT-" o IO .
FrojecT & _O_f)__Q_J_@_ Pro)ec* Nome:'_;-.5.'.EZQEfJ.%J.Q-B?.fJ.Q?IY. ................. E:evcﬁ'ion}_}_l@:‘:.___



Sheet: 4 OF 15 Precision Engineering; inc. rus . e —ou

Bore Point: See Plan P.0O. Box 422 Site: Bloomfielq
Water Elevation: 10.7' Las Cruces, NM 88004 Giant Refining
Boring No.: OW 5+50 - 505-523-7674 Elevation: EXISTING
Date: * '5/1/2005

Log of Test Borings

P . BLOW MATERIAL CHARACTERISTICS
LAB#| DEPTH ] COUNT | PLOT| SCALE| (MOISTURE, CONDITION, COLORETC) | %M | LL} PiI CLASS.
0.0-8.0 000*00 * |Gravel, cobbles, to boulder size, sandy, silty -
000" 0Od brown, very dense -
000*0q
000*0Oaq
000*0q 2.5
000*0qg .
000*04 '
000*0q
00009
0Co0*0q 5.0
000*0Oq
000*0q
000*0qd
0o0*Og
000*0q 7.5 -
0c0*0q
000*Oa
000*Oqg
9.0 il Sand, fine to medium, greeniish brown,
werterr | 40.0 |damp, dense .
8.5 J— Nacimiento Formation
0.7 D
\
150
Set2"Well @ 10.7
5' of Screen, §' of Riser
Top of Sand 4.0'
Top of Bentonite 1.0'
20.0
1 l
LOGGED BY: WHK |

SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER
Ciunzipped\Observation Well Logs{{OW5+50_rev.xls]Sheet1




— - .),f-\\,.,._._'

[nstallation Diagram

Monitoring Well No. _OW 6+70

\

505523-7674 Efevation .. ' aiuminum Lockenie' Cover
~ Reference < : :
Steel Casing ,
‘ . {
. / /
Concrete: ____0_-_9_‘___5.,.,
-y
Grout:___9:0____*+, ,
Top of. Bentonlte
5.5 4.0
Bentonite Plug:___ 4" __._ ft
: Top of Sand Pack
/ . - 6.5
’ ] Top of Screen
N = 7.5’
-and Pack: Screen: = Top of Nacimiento
__1-0 ___ft o220 51 = 13,0’ |
= o Ft
VvV = Bottom of Screen 13.5'
| — :
- Piezometer Tip 13:5 3 \J
Bottom of Boring 13.5° [
.- 5, un ' ‘
Boring Diomefer:-_..s.-:e._-- ]
sond Type:J_Q_—_g_Q-_S.i_l_lCO Bollards. Type/Sizei ... N .'.A_-_--__----_..__--..-_..___i __________
" i :
56',..1_0,_‘He:_?ia____q:‘_'_e_s__ Screen Type/S'uze:_‘2...,._8_\{9._&0.9_'.-.19_'_ 0. OI_Q_ ? I Otf_‘%g__
: H H . 2" |D . 4
cementrorout: o INA Riser Type/Size: & ___i. _V_Q_é_cf.‘ ..... Q
h . ' !
WQ'rer._-E.Qf.o.?.’_.e.-- Locking éxpondcble Casing Piug?--__Y_?.s ..... Site Norfhiné.___l.@.s___
Sottom Cop Used?.____tES _____ Site Ecsfing:_--la.s_--
Cther ! e e }
230338 Brolec+ Ncne:_-_E_L:J_Q.mi_'.ﬁ-f::-iif.’_r:_.e_r_:/ _________________ Zievatior: __.-"_5_5____



Sheet: 5 OF 15 Precision Engineering, inc. rue . uueuog

Bore Point: See Plan P.O. Box 422 ) Site:  Bloomfield
Water Elevation: = Not Encountered Las Cruces, NM 88004 Giant Refining
Boring No.:. OWE+70 . 505.523-7674 Elevation: EXISTING
' Date; - 4/6/2005
Log of Test Borings IR
BLOW MATERIAL CHARACTERISTICS ,
LAB #| DEPTH | COUNT | PLOT| SCALE| (MOISTURE, CONDITION, COLORETC.) | %M jLL| PI] CLASS.
0.0-5.5 bt Sand, Very Fine to Fine, Silty, Brown, Moist, .-
bt I Gravel, Cobbles
tﬂ_”ﬁ -2“-5.
: | 50
5.5413.0 : *o*—*o| Sand, Fine, Silty, Light Brown, Damp, Some
*0*~*0* Small Gravel, (Cobbles @ 12.0")
'oi_ioi - !
.0'—'0*
'O'-‘O" Z.é
iot__ioﬁ
ioh_‘oi
to;_toﬁ
tot_tot
sot_*o*| 10,0
toi__'oi'
'O"—.*O'
toi_iot
"gr—ro"
toﬁ_tot
toi_tot
13.0' ==== Nacimiento Formation
==== 15.0
15.0 0D
1.5’ of Bentonite (Bottom of Hole)
Set2"Well @ 13.5'
5' of Screen
12.5' of Riser
Top of Sand 6.5
h Top of Bentonite 4.0'
200
LOGGED BY: KMM !

SIZE & TYPE OF 2ORING: 4 1/4" ID HOLLOW STEMMED AUGER
Crunzipped\Observation Well Logs\[OWE+70.xIs]Sheetl




1

nstal lation Diagram

Monitoring Well No. _OW 8+10

i

] L e
. S08523-7674 Elevation _~Aluminum Lockable Cover
Reference = '
i ' [ N
. Steel Casing
! : : :
. . d I
|- 1 :
. Concrete:___9:0 ___++
Grout:_-__0:0 ___++t
! Top of Bentonite
1 5‘ I 4.5
Bentonite Plugs . __ > ___ ft.
: : Top of Sand Pack
6.0’
. | Top of Screen .
= 7.0’ i
- . < = .
-aond Pack: Screen = Top of Nacimiento
___T:0 £t no5:0 5t = 0 }
= e Fr. |
______J_ E Bottom of Scre;n 13.0.
_J Piezomster Tip 13.0 }
Bottom of Boring 13.0
Boring Dionn#er:__.s_?./.a.”.__
Sond Type:.]_Q:-_gp..-_s_i_’_ico Bol'lards: Type/Sizes ... N A______-__--__--_-________I_ _________
|
Bentonita: __3:8_11___9{:'_"_9_5__ screen Type/Size: .2.:__?_\{9._29?.'_-_{9_'___QZ_QJ.Q-_-ELOIT_S..G._
CSrr)en‘./Grou'r:_-_:_Nf‘ ____________________ Riser Type/Siz‘e:.z.:/__ey_g_-_s_qu__ﬂg- I
’ !
wmer:_-E_Q.T_q[P_’..e.__ Locking Expandable Casing Plug?--__Y_g_s_--.'_ Site NOrThinQ{--_I@..S___
. ( ‘
3ortom Cap Usec?___-_:(_g_s ______ Site Eosfinct.‘-_la_s_--
(552 31 1o U
65_038 Projact N:r'\e.__-:’__'."'.Qﬁf_':_ezJ_;-_:f?_f_‘._?:%:}/ _________________ £ evc#.‘:r.é‘_-'-.gfﬁ_--



Sheet: 6 OF 15 . Precision Engineering, Inc.
Bore Point: See Plan P.O. Box 422
Water Elevation: Not Encountered las Cruces, NM 88004
Boring No.: OW8+10 505-523-7674

Log of Test Borings

rie VouoQ
" Site: Bloomfield
Giant Refining
Elevation: EXISTING
Date:  4/6/2005

: BLOW MATERIAL CHARACTERISTICS Sl
LAB #| DEPTH! COUNT | PLOT| SCALE| (MOISTURE, CONDITION, COLORETC.) | %M LL| Pl| CLASS.
0.0-7.0 B Dt Sand, Fine to Coarse, Slightly Silty, Brown, N
e Damp, Gravel, Cobbles
Q"_Hﬁ 24-5-
'ﬂ_"ﬁ §£
7.0-13.0 ===z Nacimiento, Sand, Fine, Green/Brown, Damp
==ws=| 7.5 |Hydrocarbon Odor
I~ '
.= ===
=== L_Q
-
== 2w
ZEEE
13.0' : TD
Set2"Well @ 13.0°
15.0 |S'of Screen

11.0' of Riser

Top of Sand 6.0

Top of Bentonite 4.5’

20.0
|

SIZE & TYRPE OF BORING: 4 1/4"Y!D HOLLOW STEMMED AUGER

LOGGED BY: KMM

Aunzipped\Observation Weil Logs\{OW8+10.xis]Sheett




<

Instal lation Diagram

Monitoring Well No. _QW 11+15

5652377874 Elevation _Aluminum Lockable Cover
Reference :
+eel Casing
r‘”’J -
Concrete: ___9.:9____‘F'r .
L]
/!
Grout:--.0:0 ___+t ‘
Top of Bentonite v |
Sy
2.0
Bemtonite Plugi o205 ___ft. .
. Top o% Sand Pack
: 4.5°
. || Top.of Screen
k — 6.0’
. < . =
Sand Paek: Screen: = Top of Nacimiento i
___8:0____ft TS5 _Ft. = )
= 80 Ft.
S A = Bottom of Screen  13.5 !
| ] piezometer Tip ’13.5/
Bottom of Bering 13.5' \
5, u
Boring Dnomefer.___s..-ie_-..-
Sand Type.J_Q-_g.o__.S_'._’-'_ ca 801 lards. Type/S:ze. __-;__N_A_ ......................... L ________
somionire: 2L CDIRS o ersiaes 2" PYC_SON._40: 00107 Slotted
" lr
coment /6routs ooV e Riser Type/Sxzu-_?.--_EY_Q-Q_C.D-_-.‘]_Q_
water:. £OICDIe Locking Expancabie Casing P:uo?---:{_e._s _____ Site NOFThxﬂg.__-F.@.S‘._-
- Bot+tom Ccp Used?____-_Y.@_s.__;-- Site Egsting: .._-__Bé._-
(03 2a7- ok DS e ' . |
05':038 Project Ncme:_.__.B_'.Q_Q[n.':_'_@.‘.g_ﬁ_e_'__'_n,_e_f:}’ _________________ Elevation: LB ..



Sheet: 7 OF 15
Bore Point: See Plan
Water Elevation: 9.4
Boring No.: OW11+15

Precision Engineering, Inc,
P.O. Box 422 '
L as Cruces, NM 88004
505-523-7674

Log of Test Borings

e . WY
Site: Bloomfie|q
Giant Refining

Elevation: EXISTING

Date:  4/7/2005

———

BLOW - MATERIAL CHARACTERISTICS
LAB #| DEPTH| COUNT | PLOT| SCALE| (MOISTURE, CONDITION, COLORETC.) | %M |LL{ P!| CLASS.
0.0-9.0 | *o* O Sand, Very Fine to Medium, Brown, Damp, -
Yo*r O™ Gravel, Cobbles, Hydrocarbon Odor @5.0
i*ovﬁoﬂ
ttoiﬁoﬁ
hid'e kel @ e 2._5.
"oi'oﬁ
“Otfo*"'
ﬁotﬁoﬂ
Wk (9 ig
RO :
“otioﬂ
ek Y 1_5-
.'O.'O"
ttoﬁow
9.0-13.5 baniuininilel Sand, Very Fine to Medium, Black/Grey,
9.4 hisiaiehinishd Damp, Strong Hydrocarbon Odor, Water 9.4°
edrirwrw vk o -Lo-.g
E=== Nacimiento
13.5 TD
15.0 |Set2"Well @ 13.5
7.5 of Screen, 9' of Riser
Top of Sand 4.5'
[ Top of Bentonite 2.0'
20.0

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

LOGGED BY: KMM |

Clunzipped\Observation Well Logsi{OW11+15 xis]Sheet!
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Instal lation Diagram

Monitoring Well No. _0OW 14+10
|

4+ \
5C31523-7674 Elevation ] _—~Aluminum Lockable Cover
Reterence C .
Stee! Casing |
[ |
Concrete:___9:0 s+
' .
\
Grout:___0:0 ___+f+
Top of Bentonita i
2.8 1.0'
Ben+tomnite Plug:___ & e ft.
Top of Sand Pack
3.8’
n Top of Scraen : ,
N = 5.0
Sand Paok: Screen: = Top of Nacimiento
BrZ gt | 50 et = 9.0’
: el A Ft
/ = Bottom of Screen 10.0'
] Piezometer Tip 10.0’
\ Bottom of Boring 10,0’
Boring Diomefer:.___s.f.l.s_li__ )
sond Type:.‘l.Q__g_o;_.S_i_'__i.CO Bollordss Type/Sizes.._... N .A_-_____.....--_-----.._______: _________
o )
Bentonite: _.?:%,___C_@_'_Q_S__ - Screen Type/Size: _2_:I.-’.D.Yg__§_c.b.'___4_9.'__9:929 :'__§_l_(_3_1':f_e_§1__
|
cament/Grout: . NA . o Riser Type/s-"ze:_2._‘._8.\(@--59_’3_'__.4.9_ |
oner:--E.O_f_qp.l_g___ Locking Expardable Casing Plug?_-....'.@.s ..... Site Nor?ﬁing:.__-lg_s._-
Bottom Cap Used?-----:{.e..s ...... "Site EGS"’FUQ:_--I.B.S.--
[0 4,1 S U .
p»o)e-cf = 05-038. Froject nome:.__ Bloomfield Refinery . . Elevation:.. 183 ___



Sheet: 8 OF 15 ’ Precision Engineering, inc,

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

Date:  5/6/2005
Log of Test Borings

BLOW MATERIAL CHARACTERISTICS T
LAB #| DEPTH| COUNT | PLOT{ SCALE| (MOISTURE, CONDITION, COLORETC.) | %M | LL] PI CLASS.
'0.0-8.5 000*0d. Gravel, cobbles, to boulder size, sand fine g
000*0d to coarse, damp dense
000*0g
000*00
OCo0*0Oq 2.5
000*0g
000*0Od
000*Qqa
0o0*0qg
000*0d 5.0
000*0d’
000*0qg
000*00g
000*0dg
0o0*0d 7.5
0o00*0Od
0o0*0qg
8.5 asiniiniibd Sand, fine to coarse, some gravel, grey, moist
8.0 S==== Nacimiento Formation
10.0 D
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" D HOLLOW STEMMED AUGER . LOGGED BY: WHK

CrunzippediObservation Well Logs\{OW14+10_rev x[s]Sheetl
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Instal lation Diagram

Monitoring Well No. _OW 16+60

S05-523-7874 Etevation _~ Aluminum Lockable Cover
Reference ‘ ' .
) Steel Casing
e ) '
' . . ‘ N
, Concre-re:_‘_..p_:__O_-___f-r. . J
Grout:___0:0 ___++t
Top of Bentonivte
3.8 ' 2.0°
Bentonite Plug:___>_ N . }
. Top of Sand Pgck \
\ 5.8 '
L Top of Screen !
N = 7.5°
Sand Pack: Screen: = Top of Nacimiento |
i — N ’ !
7.0 5.0 f+ = ’
"""""" o TTITTTTTo = 12.0°
= | e e F+.
_____j__ = Bottom of Screen 12.5"
| | Plezometer Tip 12.5° ;
Bottom of Boring 12.5' "
S/ U4
v Boring Diame*er:___s__%..a.....-
Sand Type:J_Q:Zgg.-_S.L’_.". C,G Bollards., TypesSizei_.__._. N A ........................ S
Ber‘-*rcni192_?:5_‘:-9.@-'.9.5__ Screen Type/S-‘ze:_2__”_..?.\{9.-&9?.'__._4.9_'_-.Q_'.O_I.O.:/..é'.’_9:19:9._
cementsGroutso A . Riser Type/S: ze! 27 PNC_Sch. 40 ’
war.-f.@f.@?.'.?.,- . Lock'ing Expancabie Casing Plug?-__:f_g.s _____ Site Norfhmg‘: _7-_7.5_5’_-_
. |
dottom Cop Used?-----l@_s ______ Site Eas?ing:i_-ls.s.-,'
Cther e e e e :
Pro’ezt F 05-538 Proect Ncn‘e:___5_:__O_QLT."SJ_@J_@-J?.?.{.EJFJ.S.’:] ___________________ 3 eva*:or.i-__T.S_S,___

”



Sheet:

9 OF 15

Bore Point: See Plan

Water Elevation: 9.5'
Boring No.: OW16+60

Precision Engineering, inc.
P.O. Box 422
l.as Cruces, NM 88004
505-523-7674

Log of Test Borings

_ Site: Bloomfielqd
Giant Refining
Elevation: EXISTING
Date: 4/7/2005

——

BLOW . MATERIAL CHARACTERISTICS
LAB#! DEPTH| COUNT | PLOT| SCALE| (MOISTURE, CONDITION, COLOR.ETC.) | %M | LL| P CLASS,
0.0-5.0 b il Sand, Very Fine to Fine, Clayey, Brown, -
b/ nad Moist, Gravel, Cobbles
"t//“t
ml/"t
'ﬂ//ttt _2.‘—5-
ml/ﬁ"
M//tﬁ'
e/’ bl
tﬂl/ﬁﬂ
e 5.0
5.0-10.0 e Sand, Fine to Coarse, Black, Moist, Gravel,
hiainiaisiehd Some Cobbles, Hydrocarben Qdor @ 5.0
Wik Z-_s-
9.5 wweweeewl 100 (Water Level 8.5
10.0-12.0 ikt Same as Above, No Gravel or Cobbles, Black
i Strong Hy&rocarbon Odor
12.0 ==== Nacimiento
12.5 TD
Set2"Well @ 12.5°
5 of Screeri, 10' of Riser
Top of Sand 5.8'
15.0 |Top of Bentonite 3.5'
20.0

1

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

LOGGED BY: KMM___|

Ciunzipped\Qbservation Well Logs\{OW16+80 xis)Sheett
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Insfdﬁla#foh Diggrdm

Monitoring Well No. _0OW 19+50
’ 515-523-7674 Elevation _~Aluminum Lockabie Cover
| Reference )
| N
teel Casing |
i 4 .
N A A
( Concrete:=-__9:0 ___¢+. i
—
N
j Grout:_._.0:0 ___f+
} Top of Bentonite
’ A 1.9 “ 1.0’
Bentonite Plugs____'"“72 ___ f+.
/ Top of Sond Pack
2.9
L] Top of Screen
N = 5.0°
-and Pack: " Screen: _E— 'l"op of Nacimiento
7.1 £t .50 ¢ = |
""""""""" = 10.0° Ft
vV = Bottom of Screen 10.0'
_J Piezometer Tip 10.0'
Bottom of Boring 10.0°

Send Type: 2. <

3/ "
Eenfcni're:___a__-
NA

8, u
Boring Dicmefer:.._._s.-:a__-- .
Bollards, TypesSize:i_._.._ N A ________________________ e ————
Scresr TypesSize: ._2.11__,_3_\{9.’_&9@_'_-.‘19_'._9..19]9.”__?.l..giie.g_-
' " H
Riser 1ype/s;ze:Z___-E_V_Q-_§§_D_-__.4_Q. !
Locking Expondaole‘Cosing Pluc?---l@.s _____ Site Nor'rhing;_--l@_s_-_
Bottom Caop Used?-____:{_QLs___'__- Site E:sfinq:.é-_.’_B_S_--
!
L___Sioomtiglc Fefinery fievetion:. . LS9

—————————— .,



Sheet. 100F 15 ‘ Precision Engineering, inc. CHS T e wou
.Bore Point: See Plan P.O. Box 422 Site: Bloomfield

Water Elevation: Not Encountered Las Cruces, NM 88004° Giant Refining
Boring No.: OW18+50 505-523-7674 Elevation: EXISTING
Date:  5/7/2005
Log of Test Borings
’ : BLOW MATERIAL CHARAGTERISTICS
LAB #! DEPTH | .COUNT | PLOT! SCALE| (MOISTURE, CONDITION, COLOR,ETC.) | %M |LL] Pl} CLASS,
0.0-8.0 o0 - Sand, Fine to Medium, Tan, Damp, Gravel, -
o O] Cobbles
b”ohto‘- -
t”oﬂiol
hﬂ'oiiio -2-.—5.
.htoﬂﬁoi
WO"'OI
momoi
ﬁﬂoﬁ*oJ
moano i_q
nnomo- !
'”oﬁtoﬁ
'“O"‘OJ
-nomoi
o)l 7.5 :
8.0-10.0 " o***0 Sand, Fine to Medium, Grey/Black, Moist,
¥ o***0" Hydrocarbon Odor, Small Gravel
t“o-mot
bﬁowoi
r**o*01 10.0 .
10.0 ===z Nacimiento
Set2"Well @ 10.0’
5' of Screen
8.0' of Riser
Top of Sand 2.9’
Top of Bentonite 1.0’
150
20.0

SIZE & TYPE OF BOR}NéZ 4 1/4" 1D HOLLOW STEMMED AUGER LOGGED!BY: KMM

Crunzipped\Observation Well Logs\[OW15+-50 xis]Shaetl
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|

IHSTGIIGT on Diagram

oW 22+00

Monitoring Well No.
55-523-7574’
Elevcfnon A
Reference \ /.,Teel Vault - Flush Mount
0.0 Concre te M
Concrete: ___ > ___ ft. — Sand
Grout:___0:0 ___f+
\ Top of Bentonite
3.0 3.5
Bentonite Plug! oo ol . ‘ .
Top of Sond Pack '
\ 6.5
] Top of Screen \
b = 2.0’
>and Pack:. Screent . = . o
. = Top of Nacimiento
85 _ft. ___5:0 ___r+. = '
:—: 1 ZA‘ o F-f. .
J__ E Bottom of Screen 14.0 !
. . ___J Piezometer Tip 14'OI
‘Boﬁo&n of Boring 14.0°
4 5/ " -
) ‘ Bor ing Dnon‘mer._-_a_-_e__-_
Sand T/pe.J_Q_-gQ.__S_l.'_lCO 'Boitords. Type/Size:_____.. N A-_-____-_,__..-____--_-__E- __________
3entoni fe.-?:e._-_c_rli.l?_s__ Screen Type/Snze._2.:/.-_P_Y.g__§_qrj_--_‘19_'.__(2-.‘l_o.t_.s_l_c.)f_t_e_q“-
4 ' /‘
cement sGrout: = N Riser TypesSize: 2. PVC Sgh. 40
;
Wa.*er.--E.Qf_Q.b.l_?.__ Locking Exponcabie Cosing Plug?_..-:{_g_s _____ Site Norfmng.---l@_s__-
. ’ Bottom Ccp Used?_--_-_Y.@_s ______ Sits Eqsﬁng!--_-T.E_)’.S.--
Ofr\er _____________________ . '
4 05'_038 ProjecT “lFH‘E-..__;3_~f.3_‘?ﬁ_i_’.e_.l_g_.}:_"?_'E.'_’:‘_e_".}'_ ________________ E.evcyion:f__,—_g_s___,



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

Bore Point: See Plan P.O. Box 422 Site:  Bloomfie|d
Water Elevation: Not Encountered Las Cruces, NM 88004 Giant Refining
505-523-7674 Elevation: EXISTING

Boring No.: OW22+00
: Date: 5/6/2005

Log of Test Borings

‘ BLOW. o " MATERIAL CHARACTERISTICS .
LAB#| DEPTH| COUNT | PLOT| SCALE! (MOISTURE, CONDITION, COLORETC) | %MILL| P
0.0-11.0 0O " |Gravel, cobbles, to boulder size, brown to

' o007 " | grey rock, slightly sandy, very dense

k"otﬁiOi
."O"'O‘
.*'0“'0 2._5.
moﬁioi'
.'*O”'O1
l**o"*o:l
ﬁ“oﬁﬁoi
."O"*O . -5-.9

prover oﬂﬁoi

CLASS.

N

mo“io1
‘ '"O"I”O'
. ﬁhomoi
w"onto 1-5_
*ﬂoﬁﬁoﬂ
r&onioi

'ﬁ“omoﬂ

tﬂomoﬂ

prive s o

-
O
Q

b“oﬂtot
tﬂomoﬂ
weoeght Sand, Fine to Medium, some ciay, some
e grave!l, damp dense

\ad

111.0-14.0

“-“

[+)

LI 2
-

(=]

i bk

=)

Lo )

w

o
*

“_'t el

14.0 D

[=]

-
n
Q

.| Set2"Well @ 14.0'
5' of Screen

9.5’ of Riser

Top of Sand 6.5'
Top of Bentonite 3.5'

N
O
o

I

| " N
LOGGED 3Y: KMM |

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

C:unzipped\Observation Well Logs\{OW22+00 xis]Sheet!




ImSTalldfiom'Diangm

Monitoring Well No. _0OW 23+10

05-523-1674 Elevation — _—~Aluminum Lockable Cover
Reference AN 7 :
teel Casing
o 1
Concrefe:-_.._o_:P____F‘r :
] ]
Grout:___9:0____++t
Top cf Bentonlte
. 1.5 “6.5'
Bentonite Plug: 22 .__ ft.
Top'of Sand Pack iy
8.0" ~
. - Top of Screen \J
= 5.0"
and Pack: Screen: = Top of Nacimiento
___8:8 ___+t. ___5:0_ ___+£+ = 40"
= [ - o Ft
A _____\J/__ : = Bottom of Screen 15.0'
' ] Piezometer Tip 15.0’
Bottom of Boring  15.0°
Bor ing Diame*er:'_-_s_?:a_”___ .
sond Type:J_Q:gp;;ff_i_'.lCG Bol lards, TypesSize:_____ NA
gentonte: _?:B_Il___c_r_“_‘_?_s__ Screen TypesSize: _2. :I__lf.\ﬁg_-gp:b_'__..4_9_'_-_Q:.O_J.Q.I.I__"_:".I.Q_tj.%g_-
CementsGrouts . NA Riser Typessize: 2. PVYC Sch. 40
WQfer.__E_Qj_q_b_'.?___ Locking Expancable Césing Plug?___).’_e__s _____ Site Nor‘rhfng:-__l@_s_-..
Bottom Cop Used?___-_.Y§§ ______ Site Ecsfino:_--:r_a..si_-
(7 4 o 1= ok O,

rroject = 097038 seojact wame:_ . BlOOMETield Refinery ... fievarions 1BS_ .



Sheet: 12 OF 15

. Bore Point: See Plan
Water Elevation: Not Encountersd

Boring No.: OWZ23+10

Precision Engineering, Inc.
P.O. Box 422
L.as Cruces, NM 88004
505-523-7674

Log of Test Borings

FiHe e, [V
Site: Bloomfield
Giant Refining

Elevation: EXISTING
Date: 5/6/2005

-LAB #| DEPTH

BLOW
COUNT

PLOT

MATERIAL CHARACTERISTICS
(MOISTURE, CONDITION, COLOR ETC.)

BMLL| P

CLASS.

0.0-13.5

13.5

L e

ek g wan ()
ok oy wwe Y
pror e ()4
vk g e (4
ok grany
rive v (4
o0/
ik g+ ()
tnomod
ik ey
piw o ore )
o g wre ()
thal’s ah( @)
rivk R ww ()
e et ()4
e O
o w4y

Lo s lat

O

O.*t*o
£ d “ioi

i

¥

¥

o)
g

o J°]

i

(e laintel
Jrice yivirw ()
frow iy o
ey

2

frarer W n () ‘

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

0

Set2"well @ 15.0°
§' of Screen

10.5' of Riser

Top of Sand 8.0'
Top of Bentonite 1.0'

N

i

(o)

L

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

LOGGED BY: KMM

Ciunzipped\Otservation Well Logs\{OW23+10_rev xls]Sheett




:
et

g "

Installation Diagram

Monitoring Well No. _OW 23490
5G-523~7674 Elevati Orj __Aluminum Lockabl e Cover”
Reference T . - )
. Steel Casing
| T .
. /]
Concrete: __9:0 £+,
N i
Grout:___0:0 ___+t
Top of Bentonite
2.0 5.0°
Bentonite Plug: . - ___ ft. . i
Top of Sond Pock
7.0’
- Top of Screen
N = 0.0’
sand Pack: Screen: = Top of Nacimiento
8.2 __+t. 5.0 ___ft = ’
T = 13.5' g4
_—_i_ = Bottom of Screen 150’
J Pisezometer Tip 15.0'
. Bottom of Boring 15.0'
Boring D?ume'rer:-__B_?is.”__-
Sand Type:J.Q_'_g_O___S_i.’_ico ' Bol tards. Type/Size:-__-_'_NA __________________________________
Bentonite: _}:s____c_'ll_e_s__ Screen Type/Sizs :..2.:1__?.\./_9_-§_C.:D_'..__4_9."._..Q2_Q]_Q:I...;.‘.?.ti@.g._
comentsorouts  NA . Riser Typersize: .. PYC_Sch. 40
WGT&V»-_E.O..T_O_Q_’__e.._- Locking Expanccb‘ls‘Cosmg Plug‘?_.._Y_?.S _____ Site NorTnihg:---.T_@.S.__
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Sheet. 13 OF 15 _ Precision Engineering, inc. . '
P.O.Box 422 Site: Bloomfie}d

B cre Point: See Plan _
Water Elevation: Not Encountered Las Cruces, NM 88004 Giant Refining
Baing No.: OW23+90 505-523-7674 ' Elevation: EXISTING
) , Date; 5/6/2005
Log of Test Borings :
BLOW MATERIAL CHARACTERISTICS
LAB #| DEPTH | COUNT | PLOT| SCALE]| (MOISTURE, CONDITION, COLORETC.) | %M |LL; Pl{ CLASS.
0.0-12.0 o0 Gravel, cobbles, to boulder size, brown to .
o+ 01 grey rock, slightly sandy, very dense
tﬂonﬁo1
tt'oﬁi*oi
Pﬁotﬁto 2-'-§
t"oittoi
pnovntoi
ﬁ“oﬂ'01
pﬂomoq
hitO“tO' §.—Q
jrww ey .
kﬂomo‘
momov
Momdi
] Iﬁoﬁ'O' Z_§
. bﬂoﬁiou -
MO-MO|
moﬁﬁoi
o0
httomo M
kWOMO!
kﬁoﬁ*01
ﬁﬁoﬁtoi
12.0 . [+ o O
b Sand, Fine to coarse, dark brown, molist,
beabateied dense
13.5 === Nacimiento Formation
TD
15.0
Set2"Well @ 15.0'
5' of Screen
7.0' of Riser
Top of Sand 7.0
Top of Bentonite 5.0°
20.0
|

SIZE & TYPE OF BORING: 4 1/4" 1D HOLLOW STEMMED AUGER LOGGED BY: KMM |

C wnzipped\Observation Well Logs\[OW23+90_rav.xis|Sheet!




Instal lation Diagram

Monitoring Well No. _0OW 25+70 |

* 505-523-7674 Elevation . ) _—~Aluminum Lockable Cover -
) Reference.
| ] =
i 1IN ,
Stee! Casing
Concre%e:___p.'p_“j-r.
4 Grout:-__0:0 ___f+.
~} - Top of Bentonite
NS B .
5.8 ‘ 3.0
Bentonite Plug:_ 5220 . £+,
1 Top of Sana Pack
, ‘ 5.8
! - | Top of Screen
| = 6.0’
| =
~<nd Pack: Sereen: = Top of Nacimiento
6.2 ___ft. | -__5:0___+t =
““““““““ = 10.07 Ft
y E Boﬁom of Screen 1. O,
_] Piezometer Tip 11.0’
!
Bottom of Boring 11.0 o\
}
s a3
Bor ing Dicmefer:___s_-:s_-__
sand Type:J_Q:_g_o_-_S_i_l.ico ’ Bol fards. Type/éize: ______ NA e
Bentonite: _?’_’8_“"_(:_"_7_'_8:5__ Screen Type/$ize: ..2..1.1_-E>.\/.9;-§ED_'_.._4.Q.'_t.Ql_QE.O.:/__§_l__oij_%g_-
cement/Grouts - NA . Riser lepe/.size:_Z_/.’-f_V_Q-é_C.D_'__fl_Q_
cher.-_e_Qf_G_?.,.?___ Locking Expandable Casing Plug?___r_g_s _____ Site Nor.*h.’ng:_--la_s._-
Bottom Cap Usear_____1€S _____ $ite Easting: ..t B9 __
(452 o V-1 P
05-038 Project 'f;ome:,,_5__QQE'S_J?:.'..G.__FS?_T_J.T?_CY _________________ Eisugtionto O __



Sheet: 14 OF 15 Precision Engineering, In¢, e ¥ -udtuse

Bore Point: See Plan P.O. Box 422 Site: Bloomfield
Water Elevation: 8.4' Las Cruces, NM 88004 Giant Refining
Boring No.: OW25+70 ‘ 505-523-7674 Elevation: EXISTING

Date:  4/6/2005
Log of Test Borings

. BLOW " MATERIAL CHARACTERISTICS
LAB #| DEPTH | COUNT | PLOT| SCALE| (MOISTURE, CONDITION, COLORETC.) | %M} LL! PI{ CLASS,
1 0.0-10.5 ke Sand, Very Fine to Medium, Brown, Damp -
lainhiabl Gravel, Cobbles
Laalsda ] Zé-
Wrdrfriri el 7 5
8.4 [ Water Level 8.4'
- v e 1-0—9
10.0 === = Nacimiento Formation
11.0 D
Set2"Well @ 11.0'
5 of Screen
9.0' of Riser
Top of Sand 8.8’
15.0 |Top of Bentonite 3.0°
20.0
SIZE & TYPE OF BOR[NG:l4 1/4" 1D HOLLOW STEMMED AUGER .LOGGED BY: KMM

Chunzipped\Observation Well Logs\[OW25+70_rev.xis]Sheetl




Client; Western Hefining‘ Southwest, Inc.
Site: SWMU Group #2, Bloomfield Refinery
Job No.: 354 - Bloomfield, NM

Geologist: Tracy Payne

Drilier: Enviro-Drill, inc.

Drilling Rig: CME 75

Drilling Method: Hollow-Stem Auger/ODEX
Sampling Method: Split Spoon

WELL CONSTRUCTION

Total Depth: 20 bgl

Ground Water: 16.65' BTOC 10/28/08
Elev., TOC (ft. msl): 5518.794

Elev., PAD (ft. msl): 5516.157

Elev., GL (. msl): 5515.872

Site Coordinates:

N 50484.517 [ 52377.344

Comments: 0-10 Interval (9/25/08, 81°F (0-6), B2°F (6-10) ); 10-20 Interval (10/15/08 44%F),

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

Sampling
o
Z
£ E S —_ .
= 8 3 " 1 Sample Description Compietion Resuits
oy a el § (> & | =
sl 2|, 2882 o | E
K o Q= e — .
AHBEHIERE
a S FlIBEF B |og 3 T
-3
3 : .
E g
43 A - 18
1o Ground Surface L
3 —o.5 | 109072V 2 Silty Clay/Clayey Silt (CL/ML) R 13
= 0.4 pZANlIN 90 Low plasticity, firm, damp, brown S ¥ o
q =5 1oasigay 7 e & 2
3—2 SE72) ! : €2 . 5 2
3 _ i Clayey Silt (ML) g2 3 ja g 8
33 0.3 i 20 | Similarto above € o 59 &
E Vo < 3 0 BS E
3 F o’ 7.0 Gravelly Sand (SW) ggSnd 32 =
55 0.4 [%-33] 60 | Fine to medium grain; loose, dry, brownish CEFA 18g 0o
£ b5% ) o gray, gravel present throughout Dol g2 =
3 g —1 g vz 55
3 9% 7.0 Gravelly Sand (SW) 59 5 = £
73 03 Pa=3%| 80 | ‘Similarto above £E35! 238
3 o 7o g 2 E @ o
3 T = o
E P 67 ? of Gravelly Sand (SW) g 2 ==
93 0.5 [%=2%i 80 | Similarto above B § x| 5
3 Do T «
3 & & ¢
E TR Gravelly Sand (SW) ‘ 3 5 “ 8
13 D8 |{W~2%] 60 Fine 1o medium grain, loose, dry, brownish S £ Q
§ P c’,“” o gray, gravel present throughout _,‘ 3 iR a
E . P 7% -0 Gravelly Sand (SW) £33 ]
13 2 |1 08 535! B0 | Similar to above, damp to moist » o 5
3 —13- Giov/ b oo ) @ A
J e | 105203 | X 20 > @
ER P : Gravelly Sand (SW) g ol 3
153 : 50 | Similar to above, saturated, trace clay, g5 3
3 medium to coarse grain sand - B £ 04 £
é . Gravelly Sand (SW) ‘3 .5
173 90 | Similar to above, saturated, dark brown M U 2
3 18 Aoy
3rB101508 Sand/Sandstone (SP/SS) 18.5' -
199 . 1115 60 Fine grain, compact, damp, light brown to 19
HEBI0IN08 tan Nacimiento Formation
3 Total Depth = 20' BGL
RPS : he ‘
3633 S. Staples, Suite N-229 Sheet. 1 of 1 361/855-7335

Corpus Christi, Texas 78411

361/865-7410 fax




WELL CONSTRUCTION

) Well No.: MW-51 (SWMU2-9)
Client: Western Refining Southwest, Inc. Total Depth: 20 bgl Start Date: 9/25 & 10/1/2008

Site: SWMU Group #2, Bloomiield Refinery Ground Water: 14.58 BTOC 10/28/08 Finish Date: 9/25 & 10/1/2008
Job No.: 354 - Bloomfield, NM Elev., TOC (ft. msl): 5515.583 ‘

Geologist: Tracy Payne Elev., PAD (ft. msl): 5513.098

Dritler: Enviro-Drill, inc. Elev., GL (ft. msi): 5512877

Drilling Rig: CME 75 Site Coordinates:

Drilling Method: Hollow-Stem Auger/ODEX N 50401.208 E 52102.539

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

Sampling
ol
z
o L
%_ .g g ) L Sample Description Completion Results
3 o K] >
E|l o e8I 5|¢ | O | ¢
£ =3 x|l & |ep
5| E | E|ER 2 B8 8 |3
8| & |F|82 & |68 3 | &
-4
E : >
_2—: g
= o
E H O
04 —o. : Ground Surface £ I—-bfn .
4 g5 1530Gr2V/ Clayey Silt (ML) e @
3 RE/2) 0.1 6o | Very fine grain, compact, dry, brown £ 3 o
d g 5. 3 i)
o T | 15aspzvs E Y 3 L 5
3 pE/2) No Recovery ER & o« ©a
- 0.2 1 3 ¢ ] E (O
= : - < £ E S g2
3 s § - ©¢
4 ) ] 4 E E M 3 5 <
3 P o’ o Gravelly Sand (SW) 8 S 38 Ega
3 0.2 192251 60 Very fine to medium grain, loose, dry, 7 e g § B
3 P o 0 0 prown, gravel present g 2 N g §
[ - 3 58 5 & SZON ploal B
E TOEE Gravelly Sand (SW) ¥2s ] 1o 3
= 0.3 [w25%] 60 | Similar to above k4 ‘§ g
8._.2 Ldn& 7(10 8 g 8 g
E b0t % Gravelly Sand (SW) P E g
3 0.3 ;4. "0%1 80 Similar to above, damp to moist at base z ‘ b
103 NI g '
E 0% it Gravelly Sand (SW) &8
3 03 LS| 30 | Medium grained, loose, dry to damp, 55!
= 0% %0 brown, gravel throughout S E
12 3 —-3-
E P o 2.6 Gravelly Sand (SW) s E
3 as ¥ |03 E:a 0% 30 | Similar to above, saturated at 14' bal 39
3 —13.54 G/2v/ 0% %0
3 711115 i Q3
193 —14 2E/3) | ¥ —r > 2
= R Sand (SP) o o
3 Medium to coarse grain, loose, grayish 3 8
- brown, saturated, trace gravel and trace £ 2
16 clay nodules, clayey sand at base (X .
ha—
RPS Sheet: 1 of 2 361/855-7335

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




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

Geologist: Tracy Payne

Driller: Enviro-Drill, Inc.

Drilling Rig: CME 75

Driiling Method: Hollow-Stem Auger/ODEX
Sampling Method: Split Spoon

"WELL CONSTRUCTION

Total Depth: 20 bgl

Well No.: MW-51 (SWMU2-9)
Start Date: 9/25 & 10/1/2008

Ground Water: 14.58' BTOC 10/28/08  Finish Date: 9/25 & 10/1/2008

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

N 50401.208 g 52102.539

Comments: 0-10 Interval (8/25/08, 85°F); 10-20 Interval (10/1/08 80°F).

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

Sampling
o
£
o [
§_, £ §_ 2 g Sample Description Completion Results
= & €l § (> 8 | >
El e o8 58| O | ¢
. £ S| o |28 5|8E 9
S 5858228 8 | 8
a & | ElBF A |og S o
E pa TP Gravelly Sand (SW) , P ,
3 - ST Medium to coarse grain, compact, 18 o s X
3 e brownish gray, saturated, clayey from 16- 185 8 + } &
19—:- g0 16.5' bgl 19 _§ §~ 5
3 Sand/Weathered Sandstone (SP/SS) § o I
3 Fine grained, compact to dense, damp, < g g
21 -3 greenish gray to light brown Nacimiento E 2 &
3 ¢ Formation z e %
3 Total Depth = 20' BGL g A&
; 3 3 g
e , § S
E s £
3 B @
25 = 5
3 3 e
= [6] <
3 >
= a
274 g
3 =
p= Q
E J @
297 -
313
333 )
354
a7 3
RPS Sheet: 2 of 2 .. 361/855-7335

361/855-7410 fax




WELL CONSTRUCTION

—— Well No.: MW-52 (SWMUB-6A)
Client: Western Refining Southwest, Inc. Total Depth: 41" bgl Start Date: 10/13/2008

Site: SWMU Group #2, Blioomfield Refinery Ground Water: 36.03' BTOC 10/28/08 Finish Date:; 10/14/2008
Job No.: 354 - Bloomfield, NM Elev., TOC (ft. msl): 5538.626 '

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

Driller: Enviro-Drill, inc. Elev., GL (tt. msl): 5535.808

Drilling Rig: CME 75 Site Coordinates:

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

Sampling Method: Split Spoon
Comments: 0-10 Interval (10/13/08, 40%F); 10-41 Interval (10/14/08, 40°F-42°F). SWMUB-6A is 42'W 1025 of SWMLB-6. A

Sampling
o
£
@ I
%_ g g » T Sample Description Completion Results
ol -1 gls|1=| 8= :
i’-i @ K] 8 ’% g O ‘5
. 5 a sl = e (/] o
g £ [EIER 2158 2 | §
8|l & |E|é& @ |68 5 |
, -
-2 3
E 3
E G g <
03 round Surface 2 —
3 Silt (ML) 3 &
E Fine grain, loose, dry, brown g ¥ o
7 E < 2
2 E o ]
E £ & g 4
= 3 K= [}
E g 3 2 ®
4 5 B E
3 c '8 —_
E 3] 5 o
3 o @©
3 E
6 E g =
3 kS 4
= ]
- x o
8-5 "g ?
bs ﬁ = =
= e 3
3 0} .
103 4 I <t
3 Silt (ML) E
3 0.3 80 Fine grain, loose, dry to damp, brown €
3 9
123 Silt (ML) 5
= 0.4 100 | Similar to above
14 E | 8
E ’ Silt (ML) @
3 0.5 [ 100 | Similar to above R
= 73
163 Q.
3 | Silt (ML) o
3 0.4 i 100 | Similar to above s
.8 3 ] 176" 5
— [a4]
3 Silt (ML)
é 0.5 100 N Similar to above %
203 i ... Clayey Silt/Silty Clay (ML/CL) 19'g"
E 7 Low plasticity, soft, damp, brown
RPS Sheet: 1 of 2 361/855-7335%

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




\
WELL CONSTRUCTION

— , ¢ Well No.: MW-52 (SWMU8-6A}
Client: Western Refining Southwest, Inc. . Total Depth: 41' bg! ' Start Date: 10/13/2008
Site: SWMU Group #2, Bloomfield Refinery . Ground Water: 36.03 BTOC 10/28/08  Finish Date: 10/14/2008
Job No.: 354 - Bloomfield, NM Elev., TOC (ft. msl); 5538.626
Geologist: Tracy Payne Elev., PAD (ft. msl): 5536.148
Driller: Enviro-Drill, Inc. Eiev., GL (ft. msl): 5535.908
Drilling Rig: CME 75 " Site Coordinates:
Drilling Method: Hollow-Stem Auger/ODEX N 49828.227° [ 52839.886

Sampling Method: Split Speon
Comments: 0-10 Interval (10/13/08, 40°F); 10-41 Interval (10/14/08, 40°F-42°F). SWMUS-6A is 42'W 10°S of SWMUSB-6.

Sampling
o ( '
§_ .g g o |2 Sample Description " Completion Results
—_ © = g | & n ~
3 o < > K}
£ o s 8 £ |o 3] 5‘
£ r-% a5 € |E= o 2
= o o SISE| O Q
§| E1EIEx 5|28 & | 8
ol ® | |lo~lon |08 3 «©
E 7 “i Clayey Silt/Silty Clay (ML)
E 04 100 X Similar to above Y4 5t %
22 Clayey Sil/Silt (ML) s &
3 Similar to above, except decrease in clay .9 @
3 05 ! 100 \content 2 3 &
24 e Clayey Silt/Silt (ML) £ g
E o 824° Simifar to above / £ ®
= 04 [5eS] 60 . o
E b 0" 7 v Gravelly Sand (SW) o2 ?
26— b NS Fine grain, loose, damp. brown, gravel ‘ g < )
3 o280 throughout / e 8
3 ; 05 |= O 70 ' ¥ 3 g
: b 5% Gravelly Sand (SW) 538 -
28 ;0',, p Similar to above o ¢
3 "7 g ¢
3 o o Gravelly Sand (SW Y E
L 04 ta-0%0 70 ! 3
E %) o Similar 1o above £
30 -
3 P oo Gravelly Sand (SW) § a
3 05 [5°5%] 70 | Similar to above -y o.
323 8% kol , S 4
—3 o
E Gravelly Sand (SW) 3 by
3 ay Similar to above, moist to saturated at = i
3 4 |0915[GR2V/ base » 5
344 — PE/3S | =% o @
E ROy Gravelly Sand (SW) -~ g B
3 Fine to medium grain, loose to compact, g | §
363 saturated, brown = ' E
3 Gravelly Sand (SW) . & =
E Similar to above, trace sandstone at base, < E=
a8 —f very light reddish brown to tan a8 - N
3 Sand/Sandstone (SP/SS) 38.5' . — !
= Fine grain, compact, moist to saturated at 39’ —
3 base, yetiowish brown Nacimiento
40 Formation
3 Sand/Sandstone (SP/SS)
= Similar to above .
424
E Total Depth = 41' BGL
8PS \ Sheet: 2 of 2 C 361/855-7335

3833 8. Staples, Suite N-229

Corpus Christi, Texas 78411 361/855-7410 fax




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

Geologist: Tracy Payne

Driller: Enviro-Dirill, Inc.

Drilling Rig: CME 75

Dritling Method: Hollow-Stem Auger/ODEX
Sampling Method: Spiit Spoon

WELL CONSTRUCTION

Total Depth: 41.5' bgl

Weil No.: MW-53 (SWMU8-12)
Start Date: 9/23/2008

Ground Water: 38.67 BTOC 10/28/08  Finish Date: 9/24/2008

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

Comments: 0-10 interval (9/23/08, 80°F); 10-41.5 Interval (9/24/08, (10-28) 60°F, (28-30) 66°F, (30-39) 70°F).

Corpus Christi, Texas 78411

Sampling
o
Z
° .
£ £ a o | ¥ Sample Description Completion Results
s & HEAER R RS
= o o 8 b= o O <
‘£ B |e|BS 5|EE 8 | 3
S| 5 |E|ES 2|25 & | 8
a @ (i~ n |08 S 4 -
-2 / 'E, b .
b= >
3 3 .
3 Ground Surface e et 5]
04 —o- Grev/ - ; 2T '
3 ok | 1630503 Silt (ML) ~ 18 & ). .
3 0.5 70 Very fine grain, compatct, dry, brown T 3 @
4 -—15- G/2V/ (A 2
23 —2 |1645) E ®
3 | Silt (ML) R v B
3 0.5 ; 70 | Similar to above E a £ w
43 Z % s 8
: Silt (ML) 5 E
3 05 | 70 | Similar to above 8 3 5
3 = [
6 3
3 Siit (ML) ~ g . E
E 0.4 90 | Similar to above, damp, trace quariz sand £ Q
E : K a
. 8
- Siit (ML) 3 = 2
3 05 90 | Similar to above a3 & 5
= 733
1 i L
3 Sandy Silt (ML) £ ¥
3 0.1 90 | Very fine grain, compact, dry, brown, with %
153 fine grain sand %
E i Sandy Silt (ML) =
E 0.0 0 | Similar to above ‘ E
14 o
NE Sandy Silt (ML)
e 0.0 80 Similar to above
16
3 Clayey Silt (ML)
3 0.1 90 Very fine grain, compact, dry, brown, 3
183 calcareaus D
— a
3 Clayey Silt (ML) o
E 0.0 90 | Similar to above g
203 - 20 5
E i Sandy Siit (ML) & ‘&
3 01 ¢ 100 Very fine grain, compact to loose, dry, !
7 fli! brown, with fine grain sand 20 L i
R .
3833 S. Staples, Suite N-229 ™\ Sheet: 1 of 2 361/855-7335
361/855-7410 fax




WELL CONSTRUCTION

Well No.: MW-53 (SWMU8-12)

Client: Western Refining Southwest, Inc. Total Depth: 41.5' bgl l Start Date: 9/23/2008
Site: SWMU Group #2, Bloomfield Refinery Ground Water: 38 67 BTOC 10/28/08 Finish Date: 9/24/2008
Job No.: 354 - Bioomfieid, NM : Elev., TOC (ft. msl): 5541.322

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

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

Drilling Rig: CME 75 Site Coordinates:

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

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

Sampling
")
€
[ [
i % % e @ L Sample Description Completion Results
s| &8 €512 | 8 | &
£l o 3| E | 3] @
£l 8| ,|2% S|5E @ 3
| EEER 2 Bal & | 8
8|l & |E|82| A (o 5 o
3 22 Y
3 Sandy Silt (ML) ;
23 0.1 100 | Similar to above &
E o 8
3 ‘ Sandy Siit (ML) Q_“f
25 0.1 . 100 | Similar to above, damp, calcareous . 25 L2
= . ok
E Silty Sand/Gravelly Sand (SM/SW) : | B
273 Fine grain, loose, dry, light brown to — e
3 brown, gravelly at base £t 1z
3 Gravelly Sand (SW) 3 o
29 Similar to above 3 g
= : § ‘ e
E Gravelly Sand/Sandy Gravel (SW) = :
31 Simitar to above, cobble size 5 y
3 c |
3 Gravelly Sand/Sandy Gravel (SW) $ §
33 Similar to above B Q
3 ‘ = .
3 Gravelly Sand/Sandy Gravel (SW) & , ?
353 Similar to above B £
3 . =
. = 2 w
E Gravelly Sand (SW) 3 8
37 Tar 14306612V Similar to above z s
3 385 2E/2j Ciayey Sand (SC) =4 &
o e Fine to medium grain, compact, moist to = 5
393 g0 | \very moist, yellowish brown A ] e
3 Sand/Sandstone (SP/SS) T RS IS
3 g0 |\ Fine grain, very dense, dry, light brownto  /|40.5' — )
41— . . . 41"
3 reddish brown Nacimiento Formation
3 Clayey Sand (SC) .
43_5 Fine grained, very dense, damp, greenish.
E gray :
3 Total Depth = 41.5' BGL
45 '
RPS Sheet. 2 of 2 361/855-7335

3833 S. Staples, Suite N-229

Corpus Christi, Texas 78411 361/855-7410 faxA




Client: Western Refining Southwest, Inc.
Site: SWMU Group #2, Bloomfield Refinery
Job No.: 354 - Bloomfield, NM ‘
Geologist: Tracy Payne

Drilter; Enviro-Drill, Inc.

Drilling Rig: CME 75

Drilling Method: Hollow-Stem Auger/ODEX

Sampling Method: Split Spoon

WELL CONSTRUCTION

Total Depth: 38 bg!

Well No.: MW-54 (SWMU18-2)
Start Date: 9/26 & 10/15/2008

Ground Water: 32.49' BTOC 10/28/08  Finish Date: 9/26 & 10/17/2008

Elev., TOC (it. msl): 5530.077
Elev,, PAD (ft. msl): 5527.564
Elev., GL (ft. msl): 5527.346
Site Coordinates:

N 49528.406 E 50218.954

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

Sampling
' o
2
0 3 7
'§_ < 2 2 9 Sample Description Completion Results
— [ B c o ~ .
) a cl 5 |> K. ] 2
£ o ol = |e o @
2 =0 ® |'E >
£ [-3 o | & 5 5 = @ o
a| E|ElES 2 \BE Q|8
8| & |E|af] & |68 5 | &
: .
-2 ]
- >
3 3
E Ground Surface 2 . TNCRTN
- —0- G2V =
03 05 |085E)0, v Clayey Silt/Gravel (ML) . g % ’.il_l
= Very fine grain, compact, dry, brown, slight . g 3 LY
375 |os 45(235;/1 black staining at 0-0.5' bgl, faint odor £ < . g
E Silt (ML) g2 3 2 8
E Very fine grain, compact, damp, brown £ a £ 5
3 < 3 3 ]
4 4
E Silt (ML) 2 I 5
3 Simitar to above (&] o o
3 Lo = «©
6 - 8 5
E Silt (ML) S o
3 Similar to above, except trace of very fine § >
N grain sand o ;
E Sandy Silt (ML) & = e
3 Very fine grain, compact, damp, brown w 8 3
103 o ¥
3 Sandy Silt/Silty Sand (ML/SM) g
3 Similar to above, damp €
123 - 2
3 Silty Sand (SM) &
3 Very fine grain, ioose, damp, brown § »
3 o
143 T
E Silty Sand (SM) &
E Similar to above z
3 157" g
16 - 5
E Silty Sand (SM) o
§ Similar to above
53— e
EET Silty Sand (SM)
3 520 | 1830353, Similar to above, damp, black
2 0—E~ o Rags discoloration, odor
o b “10 9 o
RPS

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

Sheet: 1 0f 2

361/855-7335
361/855-7410 fax




WELL CONSTRUCTION

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

Site: SWMU Group #2, Bloomtield Refinery ’ Ground Water: 32 49' BTOC 10/28/08  Finish Date; 9/26 & 10/17/2008
Job No"..: 354 - Bloomfield, NM Elev., TOC (ft. msl): 5530.077

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

Dritter: Envirc-Drill, Inc. ) ‘ Elev., GL (ft. msl): 5527.346

Drilling Rig: CME 75 Site Coordinates:

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

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

Sampling
©
£
w o
£ £ 8 o | & Sample Description Completion Results
—~ [1) Sl e | B (] et
T o c|l o |[” o fa
El e 28151 _| O | ¢
£ 8 le|23 5|88 8| 8
&1 E |EIE8 5128 & | S
8| & |F|82| |68 S o
E 85 .0 % o oo | Gravelly Sand (SW) '
3 R Fine to medium grain, loose, damp, gray, P
22_3 ;:—nv; faint odor, gravel present throughout A 22 & )
E 128170 % 20 | Gravelly Sand (SW) o g
i : P o ol . |\Similar to above /] g a
243 SprLee Gravelly Sand (SW) g £
3 o 850 Similar to above E ot
3 161 }5%856] 40 S 2
3 P 5% 7 0 Gravelly Sand (SW) 0 3
26 PN Similar to above a ©
E 56.5 %05 40 | Gravelly Sand (SW) g — 2
3 i >,ﬂ'-;; > Similar to above £ 2 Q
284 ~— 8—8 [ 0] S
328|550V Pu% 2o Gravelly Sand (SW) P =
3 —29 C12E 400 [ 95! 50 Similar to above, moist to very moist at 29' B
-3 0% "0 bgl, hydrocarbon odor b= &
30 4 O
3 Gravelly Sand (SW) é i Q
3 Medium to coarse grain, loose, saturated, z = o
32 _5 hydrocarbon odor, black B g . g
E Gravelly Sand (SW) &1 E= 5
3 Similar to above, saturated, black, * a
343 i hydrocarbon odor ] = §
E Sand/Sandstone (SP/SS) 2| -
3 Fine grain, compact, dense, moist to B I
3 Ry saturated, hydrocarbon odor, dark gray to 72 5
35'_5 black Nacimiento Formalion Qi &
3 Sand/Sandstone (SP/SS) 3r ; N
-3 Similar to above, becomes very dense, 7y 3 +
383 damp 3 3
E "Total Depth = 38' BGL L
0 ~
423
RPS Sheet’ 2 of 2 361/855-7335
3833 S. Staples, Suite N-229 ’ 361/855-7410 fax

Corpus Christi, Texas 78411




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 Spoan
Comments: N36%41.964 W107958.552

WELL CONSTRUCTION

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

Total Depth: 27.25 bg!

Ground Water: Saturated @ 22’ bgl
Elev., TOC (ft. msl): -

Elev., PAD (ft. msi): -

Elev., GL (ft. msl): --

Site Coordinates:

N E

Completion Results

brown, hydrocarbon odor

-
—_

Fill/Sand (SP)
Similar to above, hydrocarbon cdor

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

bt espnne by odessvrpnsidanvossa by g b bagrseagd
©
:

Gravelly Sand (SW)
Similar 10 above, damp, odor, biack
discoloration, not oily

m

Sampling
"]
£
o -
§_ ,g g @ e Sampie Description
- gl 5 |3 8 | =
£ o 28| & g O g
£ B eS| E |58 9 | B
S| E|E|58 2|85 8 |8
8| & |E|6F & ]08 S i3
-1 o
Ground Surface e
Fill/Clay (CL) 8 %
1 70 | Low plasticity, soft, damp, brown £ 3
2 5
. FlIl/Clay (CL) g 5{’5
3 50 | Similar to above L 2E
&8
Fill/Clay (CL) 3
5 70 Low plasticity, soft, damp, brown and gray, '§
‘ hydrocarbon odor 8
. 85
/; Fill/Clay (CL) &
7% Similar to above, grayish brown, D
! 5929:?: //f hydrocarbon odor (%
o v/ Fill/Sand (SP)
g 10' | 10452E/3) Fine grain, loose, damp, brown to dark g

[ 4" Sch 40 PVC Slotted 0 01" Screen w/Threaded Joints

4" Sch. 40 PVC w/Threaded Joints

Bentonite Pellets‘,

10/20 Sieve Sand Filter Pack

1

8" Diameter Borehole

P O"u ’o
< )
15 806 VevS;ﬁ- 50
0% 2o
4 | %Q)I
° 'y g
x\g B;léc{;
17 432 |22 50
48%F [ 2g ;“i
—_ a8 |’
I gl |
RPS

404 Camp Craft Road
Austin, Texas 78746

Sheet: 1 of 2

512/347-7588

512/347-8243 fax -




Client; Western Refining Southwest, inc.
Site; SWMU Group #1, Bloomfield Refinery
Job No.: 354 - Bloomfield, NM

Geologist: Tracy Payne

Driller: Enviro-Drill, Inc.

Drilling Rig: CME 75

Drilling Method: Hollow-Stem Auger/ODEX
Sampling Method: Split Spoon
Comments: N36%41.964 W107°58.552

WELL CONSTRUCTION

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

Total Depth: 27.25 bgl

Ground Water: Saturated @ 22" bgt
Elev., TOC (ft. msl): -

Elev., PAD (ft. msi): -

Elev., GL (ft. msl): -

Site Coordinates:

N E

Austin, Texas 78746

Sampling.
o i
E .
£ 2 3 _ A .
s .% 3 ®» ) Sample Description Completion Results
£ Iy @ 8 = |9 (8] @
£ 8 |o(8% §I5E @ | 3
2| E|EIEE 2 85| & | 8
8| 3 (FidS & o] 3 4
El TP Gravelly Sand (SW) , 8
194 20' [ 1100l2E/34 10852 2| s0 Similar to above, damp, black —t a &
3 4gep [0 @ discoloration, odor, not oily a | B T @
1 5 o £ h © B
1 20 lesw 6% 70 Gravelly Sand (SW) T "B B %
213 22 lriseEad| & |1047 R 50 Fine to coarse grain, loose, damp, gray, g = g %
3 LV IS F 0% 70 black discoloration, hydrocarbon odor g H . =9
= L SN T NP —— o W
] A 9% %0 Gravelly Sand (SW) g g‘ o=
235 ARG s0 | Similar to above, oily, saturated 8:3 ks §
- ?n"f‘e ',,“b 38 o
- .a",q . (] E ﬁ
3 P 0% 7.0 Gravelly Sand (SW) ’ ot =
253 P Similar to above, saturated, black, 251 é
3 N 9% 20} oo | hydrocarbon odor oo A4 s
3 A 81 - , = 2 .
3 Weathered Sandstone/Sand (SS) ® 88 4
3 Fine to medium grain, soft, damp, greenish ogl B A et
27? gray, faint odor 2725 & St E
3 Total Depth = 27.25' BGL S e
3 5 3
20 ¢ o
] <t
'31§:
335
3
35
37 .
b6t Camp Craft Roa Sheet: 2 of 2 512/347-7588
512/347-8243 tax




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/fODEX

Sampling Method: Split Spoon

WELL CONSTRUCTION

Total Depth: 23.75' bgl

Ground Water: Saturated @ 19’ bg!
Elev,, TOC (ft. msl): -

Elev., PAD (ft. msl): -

Elev., GL (ft. msl): -

Site Coordinates:

N

E

Comments: N36%41.935 W107°58.507, Hydroexcavated to 8'

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

Sampling
")
=
@ [
'%_ £ g ® oy Sample Description Completion Results
-~ 8 £l g |2 2] g
£ 8 51t
El e e85 g | O | ¢
£ g | |28 5|&8E 9 o
S E|E|ES 285 9 |8
8| & |F|OR| & |68 5 | &
-2 r >
= 2
E &
0 Ground Surtace 2 - Dt
3 i Fill/Clay (CL) 8 @ g
3 - Z% Low plasticity, soft, damp, brown B ; v
E soel ) ' E S E
2 23 — 3
E Fill/Clay (CL) E & o O
7 o 5 @
3 18 Similar to above 3 .;é! _% g
E 51%F . g &
44— " 8 "g :§ =]
17 . Fill/Clay (CL) ? 5 2 8%
E RS I c ] 116 7% Similar fo above, brown to dark gray, 58 3 2 g
3 - RE/3) or V257, hydrocarbon odor, sand/grave! at base 2 g o E
] 519 b7 5 3 2 Q
6 — ot =
E Gravelly Sand (SW) T £ § &
4 40 Fine to coarse, loose, damp, light gray, no 7 3 % 5 g
3 . odor g @ g
3 519F 3 8
. o
3 Gravelly Sand (SW) ? Y
E 0.4 |k Fine to coarse, loose, damp, light gray, no Sk
4 sasF | 9" odor . %
103 P Gravelly Sand (SW) 5|
' — . x
] 13 ;}.‘3)}‘ go | Similar to above a G
3 539 [ 06 B z b
123 09 % o }._’.
E L Gravelly Sand (SW) : [ i
3 9. 5s ; T
. 108 | :g;p go | Smilar to above S| BE= g
3 53%F [0 10 5
143 D b :
3 P 0% >0 Gravelly Sand (SW) @
E 13.2 ;a :5;} go | Similar to above S
3 B3%F [0 5° e
16— — A )
= )
RPS .
404 Camp Craft Road Sheet: 1 of 2 512/347-7588
512/347-8243 fax

Austin, Texas 78746




WELL CONSTRUCTION

' : Well No.: MW-56 (IM1-2) °
Client; Western Refining Southwest, Inc. Total Depth: 23.75' by . Start Date: 4/1/2009 13:40

Site: SWMU Group #1, Bloomfield Refinery - Ground Water: Saturated @ 19’ bgi #inish Date: 4/1/2009
Job No.: 354 - Bloomfield, NM Elev., TOC (ft. msi): --

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

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

Drilling Rig: CME 75 Site Coordinates:

Drilling Method: Hollow-Stem Auger/ODEX N . E

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

Sampling
o
<
£ g S .
g .g g 2 9 Sample Description Compiletion Results
<1 8 2 i 4 -
3'-’ [~} .Q (39 0 b
-~ @ K.} Is) g — (&] [
£ 2 | o 2% 5|&8E & 3
S| E |E|Eel 2 oal B | 8 ' B
S| & |F|aR2 & |08 > 4 . 5
BER ' 0% 2.0 Gravelly Sand (SW)_ ® |
3 18- | 1830iGr2vs 50 w3l go | Similarto above, fine to coarse, loose, 7
: 18 Ny S30F >n ‘,’-Tﬁo’é.": moist at base, light gray, hydrocarbon odor *g
18 — . PR AN =
E ki 5% 7 b Gravelly Sand (SW) @
3 ¥ o ap | Medium to coarse, loose, saturated, black, b 4
3 i 0% 7 6 hydrocarbon odor, coarse gravel A =
] s e . . €
20 PR - . 5
3 Weathered Sandstone/Sand (SS) = :
3 Loose, damp to moist, faint odor, gray to .§ r"’.
3 brown, frace gray clay ‘ g x i
22 70 22 &} e
] c 2 ’ """__' g
: S5 g0
] L2375 B § ° &
24— * Total Depth = 23.75' BGL Lo 8 ©
3 Q@ n <
=3 ' © 9 L f,
- B g w
] o &
26 3 s 3
] o ¢
3 a =
] g 'g,
28— £ 2
= % N
: <
30
= ‘
1
32—
343 ™
3

APS .
404 Camp Craft Road Sheet: 2 of 2 : 512/347-7588
Austin, Texas 78746 : 512/347-8243 fax




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

Geologist: Tracy Payne

Driller: Enviro-Drill, Inc.

Drilling Rig: CME 75

Drilling Method: Hollow-Stem Auger/ODEX
Sampling Method: Split Spoon

WELL CONSTRUCTION

Total Depth: 24.25' bgl

Ground Water: Saturated @ 19' bg!
Elev., TOC (ft. msi): --

Elev., PAD (ft. msl): -

Elev., GL (ft. msl): --

Site Coordinates:

N E

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

Well No.: MW-57 (iM1-3)
Start Date: 3/31/2009
Finish Date: 3/31/2009

404 Camp Craft Road
Austin, Texas 78746

Sampling ,
)
Z
£ & S
=4 £ 2 2 cy Sample Description Completion Results
J S~ :
S| A €l 5§ | 8 | »
E o @ 8 ﬁ _g (&} g
L G as! - 0N
S| 5 |EE8 285 8 |8
al| ® |[|lor|l o |[OZ D @«
—2-;11 r »-
3 g
3 S
0_'__' Ground Surface 2 s Wt
3 FilliClay (CL) B e
3 11 Damp, brown "g 3 ©
3 ; : 9
E Fill/Clay (CL) . £E&e nd
3 237 Damp, brown to dark gray, hydrocarbon 33 & § £5
3 o odor T EC, S g
= 57% g 2 2 5
R B . E 3
R Fill/Clay (CL) S 3 W §2
3 asl164sCRY| | 57 P ’///, Dark gray 3 2 5 5 ”
E R3S sEl 27 5 8 a3
N 77 eE £ 2 o
E FillClay (CL) g £} § 2
3 Similar to above, no recovery 3 s 5 o
] 5% Gravelly Sand (SW) ZE S ? o
857 415 | <2, Fine to coarse grain, loose, damp, gray, 8 N ]
3 46°F [ 96 ® fine to coarse gravel, odor == ¥
- Lv ]} : T
3 0% f"‘o- Gravelly Sand (SW) St
103 35.9 L#<S38| 70 | Similar to above, odor g
3 apeF [ 0% 7 0 o | %
E S Lod |53 &
E P 6% 7 o Gravelly Sand (SW) 7 a o
193 107 k=283 70 | Similar to above, odor gl g
] RN :
; NS 5 2
= 147 p0% 70 Gravelly Sand (SW) 5 A
143 46°F L‘} 25| 19 | Similar to above, odor L 2
3 0% 70 @
= \Soe 8
3 P 0% 7 o Gravelly Sand (SW) S
16 - . 15 [1815ka2vr 1081325 79 | Similar to above, moist 1o very moist ¥ I
17 PE/3) 4goF [-0% 7 @ :
3 — e
RPS Sheet. 1 of 2 512/347-7568

512/347-8243 fax




WELL CONSTRUCTION:

' Well No.: MW-57 (IM1-3)
Client: Western Refining Southwest, Inc. Total Depth: 24.25 bgl Start Date: 3/31/2009

Site: SWMU Group #1, Bloomfield Refinery Ground Water: Saturated @ 19'bgl  Finish Date: 3/31/2009
Job No.: 354 - Bloomfield, NM Elev., TOC (ft. msl): -
Geologist: Tracy Payne : Elev,, PAD (ft. msl): -
Drilter: Enviro-Drill, inc. Elev,, GL (ft. msl): -
Driliing Rig: CME 75 : Site Coordinates:
Drilling Method: Hollow-Stem Auger/ODEX N E
Sampling Method: Split Spoon
Comments: N36°41.925 W107°58.516, Hydroexcavated o 7° . ,
Sampling
o
: £
o L.
) . %_ £ 8 @ < Sample Description Completion Resuits
= 8 Zlslf] 8% -
E| o v 8 £ | o g B
E| 8! ela3 BlEn @ 2 "
2| E|E|E §: 218 H @ § 2
Dl o |[F|loF| v |08 5 o« %
. § - P 0% 2.0 Gravelly Sand (SW) = w
18- . oS Fine to coarse grain, loose, moist to = 2
] - k_b 8o saturated, dark gray, strong hydrocarbon B= 3
E ¥ | ek odor 5 I =
3 i Lo Gravelly Sand (SW) =%
20 " oo 9D | Similar to above, saturated, strong 3 B
E A hydrocarbon odor s 'R
= ,'A:V . 3 & i
3 0%’ e Gravelly Sand (SW) 8y o
22 ;}:3;} 100 | Similar to above g (‘L.é =
: L o 8 . £ 2 B
3 7 7 Clay (CH) : Sl o '
247 4 100 High plasticity, very stiff, damp, gray and BEL eid, O
3 light yellowish orange A eas 5 % e § 0
3 Total Depth = 24.25' BGL = a
3 . B (g c «
3 0 - o 3
] o @
3 e 8
28-5 P s
E < i
30 ) Y
32~§ N
343
36 ’
RPS Sheet 2 of 2 512/347-7588.

404 Camp Craft Road

Austin, Texas 78746 512/347-8243 fax




WELL CONSTRUCTION

Well No.: MW-58 (iM1-4)

Client: Western Refining Southwest, Inc. Total Depth: 27' bgt Start Date: 4/3/2009
Site: SWMU Group #1, Bloomfield Refinery ~ Ground Water: Saturated @ 19.5'bgl  Finish Date: 4/3/2009
Job No.: 354 - Bloomfield, NM Elev., TOC (ft. msl): -

Geologist: Tracy Payne Efev., PAD (ft. msl): --

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

Drilling Rig: CME 75 Site Coordinates:

Drilling Method: Hollow-Stem Auger/ODEX N E

Sampling Method: Split Spoon
Comments; N36%1.930 W]07°58.54B

Sampling
)
£
[} 1
'%_ £ 8 ) Sample Description Completion Results
—~ [ S c < g <
3 [ cl 6 |> ] 2
El e 28/ 518_| O | ¢
5 o 2= b - o
AR EERE
8| 3 |EBF o |68 5 o
: [ .
03 Ground Surface é‘j e L
E Fill/Clay (CL) e : —
= Low plasticity, soft, damp, brown E 3 . o
3 5 % 2
3 2 e [
24 FilliCiay (CL) 5 & i @
g | 10950V Similar to above, hydrocarbon odor, gray g e § 5 8
3. 2E/34 discoloration 5 8 2 £
- g E 25
4] — 8 s |5
3 Fill/Clay (CH) ° 2 5 e
| High plasticity, firm, damp, gray and 58 £ g
3 brown, hydrocarbon odor, black 5 8 s
83 discoloration X E g
3 Fill/Clay (CH) T 3 A
3 Similar to above, hydrocarbon odor, black g g s 9
3 discoloration o w 2 S
83 Fill/Clay (CH) O £ o
] Similar to above St €
] 2 | @
105 E
3 Gravelly Sand (SW) R %
= Medium to coarse grain, compact, damp, 10.75 o e &
3 dark gray, faint hydrocarbon odor, trace Py 5
123 e clay, coarse gravel P = E
3 08 Gravelly Sand (SW) 5 2
3 2 2R 80 o 7} s
= 29 |F o o Similar to above, hydrocarbon odor, damp N o
3 TOFISY 8 to sfightly moist, dark gray N 2
e — > s, oSO ®
14 P07t Gravelly Sand (SW) ==t 753
§ 17 b :3:'9{ go | Similar to above, damp, ta slighly moist 8
3 70F[9% 7 o IE
= annS
103 FOEN Gravelly Sand (SW)
3 S :3} - Simiar to above ; .
RPS Sheet 1 of 2 512/347-7588

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




Client: Western Refining Southwest, Inc.
Site: SWMU Group #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: Spiit Spoon’
Comments: N36°1.930 W107958.548

- WELL CONSTRUCTION

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

Total Depth: 27 bgl

Ground Water: Saturated @ 19.5 bg!
Elev., TOC (ft. msl): - -

Elev., PAD (tt. msl): --

Elev., GL (ft. msl): - -

Site Coordinates:

N E’

Sampling
2 )
= = 8 o <) Sampie Description Completion Resuits
: -t | = (J 1] N~
) a £l 51> K -
= @ ) 8 g L0 (8] o E,
£ 8 4, /8% 5|&F 4 3 :
S| E|ElEe 2ioal B | P
8| 3 |F|dF |68 5 | = e
= T ®—
E o 3
18 — ’ g
E Y oV 2 Gravelly Sand (SW) :%
% " 19.5 123°L25/3J ; 312 (=S Medium to coarse grain, compact damp to e f
bu [ 709F [oia 2 <moist, gray, hydrocaron odor o F v
] R - =
203 3 Sand (SP) 5 | g
3 Medium grain, compact, moist to very o N
3 moist, black, strong hydrocarbon odor '§ i
3 Sand (SP) R
22 . S
E Similar to above, saturated, strong g - |
3 hydrocarbon odor c % 4
] Sand/Clay (SP/CH) § 3 |
243 No recovery 8
3 i Sgy
3 has o B
3 Clay (CH) ’ : gof "
3 7% £ § «
26 High plasticity, firm, damp, moist in sand 2578 £ § T %
3 25 o
3, seams, olive brown, odor 8 - I e e T
3 2r > 8 o
3 Total Depth = 27' BGL & s >
283 ! o - 59
E 5 2 &
3 o b O
- 5 %
30 °
- IS
— =4
] [
. - i~
3 ] ~ 8
324 ’ i
] £
3
34
3
36 a
3 J ,

R
404 Camp Craft Road
Austin, Texas 78746

Sheet: 2 of 2

512/347-7588
512/347-8243 fax




WELL CONSTRUCTION

: . Well No.: MW-59 (SWMU 4-1)
Client: Weslern Refining Southwest, Inc. Total Depth; 44.25' byl Start Date: 4/6/2009

Site: SWMU Group #3, Bloomfield Refinery - Ground Water: Saturated @ 40 bg! Finish Date: 4/6/2009
Job No.: 354 - Bloomfield, NM Elev., TOC (ft. msl); 5545.196

Geologist: Tracy Payne Elev., PAD (ft. msl): 5542.365

Drifler: Enviro-Drill, Inc. Elev., GL (ft. msl): 5542.373

Drilling Rig: CME 75 Site Coordinates:

Drilling Method: Holiow-Stem Auger/ODEX N 36%41'45.92938" W 107958'22.20599"

Sampling Method: Split Spoon ,
Comments: N36°41.767" W1Q7858.370" )

Sampling
]
g ,
13
'%; E 2 " I3 Sample Description Completion Results
O S = (4 17 bt
ey o €l & | ] P
£ v ol = |8 o $
-9 a= [ o~ w
S ElglEg 2|88 B | 3
8| & |E|&Z| B |ogl 3 «c
N e
.2-: g
3 S
E
3 Ground Surlace B N
00— -0 IG/2v! — o =
J il e 0845 ) Clayey Silt (ML) £ & K
q-—o0s ) .2E/3J 0z ! 1 L 100 Low plasticity, firm, damp, brown g 3 ; o
= Je . i & S
3 5- v/ 38°F k . =
23 :‘25 osaog’gm : 15 = ! 2
] b Clayey Silt (ML) < & 2 g
] a9 | 0 Similar to above B 5 g
A 3I7°F j & 3 5
3 5 ,z Clayey Siit (ML) 3 § o
3 508 : Similar 1o above, mixed with soft biack 8 £
3 : i 80 | sticky sludge, odor £ E
: 37°F i o
6o == ]! a
1 it Clayey SiluSiudge (ML) § s
E 14 130%\{{ 214 80 Gray sill mixed with siudge .
3 © 379F ED
s P . &
83 i Clayey Siit (ML) 0
3 97 3 90 Low plasticity, soft, damp, brown to light g
4 . i Q' Fai
3 49%F ! | E gray, 8 5-9' faint odor %
103 i [ Clayey Silt (ML) £
3 a |l 80 Similar to abave, light gray/brown ) %o
3 49%F g
125 8
. i Siity Sand (SM)
3 96 : Very fine grain, compact, damp, brown
7 49
143 Silty Sand (SM)
3 Simitar to above

RPS ‘ ' , _
404 Camp Craft Road Sheet: 1 of 3 512/347-7588

Austin, Texas 78746 - 512/347-8243 fax




WELL CONSTRUCTION

: Well No.: MW-59 (SWMU 4-1)
Client: Western Refining Southwest, inc. Total Depth: 44.25 byl Start Date: 4/6/2009

Site; SWMU Group #3, Bloomfield Refinery Ground Water; Saturated @ 40' bg! Finish Date: 4/6/2009
Job No.: 354 - Bloomfield, NM - Elev., TOC (ft. msl): 5545.196

Geologist: Tracy Payne . - Elev., PAD (ft. msl): 5542.365

Drilter: Envire-Drill, inc. Elev., GL (ft. msl): 5542.373

Drilling Rig: CME75 Site Coordinates:

Drilling Method: Hollow-Stem Auger/ODEX N 36%41'45,82038" W 107°58'22.20599"

Sampling Method: Split Spoon
Comments: N3641.767° W107°58.370

- Sampling
o
-
£ .E g P £ Sample Description ~ Completion Results
o —
| 8 sl iz &z
= 9 20| % |2 o g
-3 [=3 - -
AR AHIEHI AR
2| & |F|&2| 3|68 3 | & ~ 1
_ 8.0 i 50
= 50°F {" ‘
16
3] Slity Sand (SM) =
3 Similar to above ; &
] - 8 2
18] S &
3 Siity Sand (SM) ° c
3 Similar to above, gypsum crystals § %
3 o
-1 = [~
20 € 8
. Silty Sand (SM) o
E . Very fine to fing grain, loose fo compact, Z a
3 light brown to tan Q6
] ¥ 3
. - °©
%3 Silty Sand (SM) 38 2
= Similar to above * 3 ©
7 E &
: el ®
3 sar L 5
4] 24 5
3 Siity Sand (SM) E 5
% Similar to above 3 o
E | 5
s 5 \ < R
26 Siity Sand (SM) ¥ 3 o
J Similar to above ] 1
3 0 &1
- (o] - x
3 z o 8
= \ &
28 Silty Sand (SM) ® o v
3 Similar to above 3; i £
] | | 5
30-] il === G
] Clayey Silt (ML) e g
3 Low plasticlty, soft to firm, damp, brown b
3 3.9 80 e
u 50°F S
32_—‘ AN AR ' - . T ]
RPS .
404 Camp Crall Road Sheet: 2 of 3 512/347-7588

Austin, Texas 78746 512/347-8243 fax




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

Geologist: Tracy Payne

Driller: Enviro-Drill, inc.

Drilling Rig: CME 75

Driftling Method: Hollow-Stem Auger/ODEX
Sampling Method: Spiit Spoon
Comments: N36%41.767° W107°58.370'

WELL CONSTRUCTION

" Well No,; MW-59 (SWMU 4-1)
Total Depth: 44.25' bgl Start Date; 4/6/2009
Ground Water: Saturated @ 40'bgl  Finish Date: 4/6/2008
Elev., TOC (ft. msl): 5645.196
Elev., PAD (ft. msl): 5542.365
Etev., GL (ft. msl): 5542.373

Site Coordinates: )
N 36°41'45.92938° W 107958'22.20599"

Sampling
o]
z
5 -
2 £ é a g Sample Description Completion Results
S| 8 § §12 | & | &
= o o E g (&) o
5 =3 o |&@ 3 o
B E 2L 2 1BE 8|3
Al & |E|AXS|los 5| &
E 0% 6 Gravelly Sand (SW) :
33_: Fine to toarse grain, compact, damp, i —
3 N\ brown, medium to coarse gravel V4 b 3
3 sand (SP) £ 2
3 Fine grain, loose, damp, brown /| 2 -
3 @
5] Sand (SP) g
%5 NSimilartoabove g
. [ Gravelly Sand (SW) g
e I Fine ta coarse grain, compact, damp, < =)
. i fa)
57 -1 1700G/V/ brown, medium to coarse gravel 2 Bl it
1. 38 3 Sand (SP) @ iox e
= Fine grain, looss, damp, brown 58 & %’
E Gravelly Sand (SW) S 3 g
387 Fine 1o coarss grain, compac!, damp, oo £ 3
] brown, medium to coarse gravel 2 g 3
3 Gravelly Sand (SW) Q 8 © ¥
] Similar to above, moist a g z
41 Sand {SF) R @
3 Fine grain, loose, damp to moist, brown g ol §
E Gravelly Sand (SW) 5 E -
4 Fine to coarse grain, compaci, saturated, 5 3
433 brown, medium to coarse gravel ayin T
] 60 |\ Gravelly Sand (SW) N L
] \Similar to above P 5
3 Nacimlento Formatlon Sandstone (SS) 425 3 a2
45-] Dense, damp, yellowish brown .‘g g
] Total Depth = 44.25' BGL 3 o
3 &
47
1
483
RPS .
404 Camp Craft Road Sheet: 3 of 3 512/347-7588

Austin, Texas 78746

512/347-8243 fax




WELL CONSTRUCTION

-~ ' . Waell No.: ADC 22-12/TW-01
Ciitent: Western Refining Southwest, Inc, Total Depth: 42'bgl Start Date: 4/13/2009

Site: SWMU Group #3, Bloomfield Refinery . Ground Water: Saturated @ 37.75' bgl Finish Date: 4/13/2009
Job No.: 354 - Bloomfieid, NM Elev., TOC (fi. msl): 5543.607

Geologlst: Tracy Payne Elev., PAD {ft. ms}); 55640.336

Driiller: Enviro-Orill, Inc. . Elev., GL (ft. msl): 5540.449

Drilling Rig: CME 75 Site Coordinates:

Drilling Method: Hollow-Stem Auger N 36°41'48.82442" W 107958'16.02512"

Sampling Method: Split Spoon
Comments; N36°41.816" W107958.256'

Sampling
°
=
5 g g F ‘
S '?, §_ 9 2 Sample Description Completion Resuits
-1 & €l § |> ] '
& i 2 |o O g
s| 8|, |88 ElEg ? 2
-8 E g E § 2 gl ‘E,, b g
a| & |E|8F B |68 3 | &
.2—5
3 Ground Surface
o — G4/ -
g =05 21 %4E8) o0 [l Silt (ML) ' &
3 s 2y, Il 100 | Very fine grain, cornpact, damp, brown g 2
2 B 09302E ™ 3.4 + £
E 53° Clayey Silt (ML) 3 P -
3 4.9 80 | Similar to above @ £ %
23 60°F @ 3 g
Clayey Silt (ML) 2 3 El
3 650°6 2 80 | Similar to above § g o
63 ’
E Clayey Silt (ML) 8 g 7
3 656"2F 80 | Similar to above _ 8 Q2
g3 s &
3 : Clayey Silt (ML) x [5“ g
e 49 2 E I 100 |  Similar 10 above, trace fine grain sand g £ s
N 60 » © a
3 I Sandy Silt (ML) g &
E ésdng ! 100 | Very fine grain, loose to compact, damp, - £ ‘
123 tight brown . | &
3 ‘ Sandy Silt (ML) g
3 Gsd?F | ’ %0 | Similarto above E
145
G 6.0 Clayey Siit (ML) ©
E 60°F | 60 | Low plasticity, soft, very fine grain,
163 A compact, damp, brown
- i
3 Clayey SHt (ML)
3 65692; 100 | similar to above
183 }
3 Sandy Silt (ML)
E Very fine grain, ioose to compact, damp,
203 hight brown »
E Sty Sand (SM)
E Very fine fo fine grain, loose, damp, light
223 brown LA
APs ‘ Shest: {1 of2 - ' 512/347-7588

404 Camp Craft Road .
Austin, Texas 78748 . . 512/347-8243 fax




WELL CONSTRUCTION

o Well No.: AOC 22-12/TW-01
Client; Western Refining Southwest, Inc. Totatl Depth: 42’ bgl Start Date: 4/13/2009

Site: SWMU Group #3, Bloomfield Refinery Ground Water: Saturated @ 37.75'bgl  Finish Date: 4/13/2009
Job No.: 354 - Bloomfield, NM Elev., TOC (ft. msl): 5543.607

Geologist: Tracy Payne Efev., PAD (ft. msl); 5540.336

Driller: Enviro-Drill, Inc. Elev., GL (ft. msl): 5540.449

Drilling Rig: CME 75 Site Coordinates:

Drilling Method: Hollow-Stem Auger N 36°41'48.82442" W 107158'16.02512"

Sampling Method: Split Spoon
Comments; N36%41.818' W107°58.256'

Sampling
°
-
< .
ﬁ .% 4 9 = Sample Description Completion Results
—_ 3 ] B s 0 g
£ e 28l 518 8| ¢
P a SR =
Bl 52|58 2128 B | 2
Q| & |F|8F| & (68 5 |
a3 [FEIEH 0 | Sifty Sand (SM) £]
E 60%F Very fine to fine grain, loose, damp, light 3 1
243 brown % 5.
3 Sifty Sand (SM) 3 2
2g Simitar to above, falnt odor _ E é
= Slity Sand (SM) H 2
3 Similar to above, clayey sand at base, dark § 2
283 brown, odor /‘ 3 £ E
E Sandy Clay (CL) v 2 S
3 Low plasticity, soft, damp, dark brown, 2 P
30-3 odor 2 g
3 Silty Sand (SM/SP) ar ¥ H
3 Fine grain, loose, damp to very damp, dark 7 'I” -
24 gray, odor s Q g
3| lepv 5 1558 Gravelly Sand (SW) Wt o R
343 1150.2E/3J 60°F " Fine 16 medium grain, loose, damp, gray, g2 8 6
3. 58 b I\.coarse gravel, odor / = Q&
E BOF g Gravelly Sand (SW) 3w & 2
363 o S Simitar to above ® © v E
3 TN No Recovery - similar {0 ab %5 &b 5 &
E SEN 5 very - similar 10 above & L S a
3 b :4 Gravelly Sand (SW) § : F . 4
383 R NSimilar to above, salurated at 37.37'bgl /] S g -
E Sand (SW) — E
403 Fine 1o coarse grain, loosa, saturated, &
3 gray, odor z
Sand (SW) 5 Y
423 \Similar to above, saturated, gray, odor a2 ?
3 Nacimiento Formation Clayey 3
3 Sand/Weathered Sandstone {SC/SS) =
44 Dense, damp, yellowish brown . 2
3 Total Depih = 42 BGL <
463
:Sj
RPS : -
404 Camp Craft Road Sheet:2 of 2 g }Zgﬁ?gﬁg fax

Austin, Texas 78746




WELL CONSTRUCTION
el . Well No.: MW-60 (ACC 25 -2)
Client: Westem Refining Southwes, Inc. Total Depth: 45.5'bal Start Date: 4/5/2009
Site: SWMU Group #3, Bloomfleld Refinery Ground Water: Not Encounterad Finish Date: 4/5/2009
Job No.: 354 - Bloomfield, NM Elev., TOC (ft. msl): 5543.711 :
Geologist: Tracy Payne Elev., PAD (ft. msl): 5544.003
Drilter: Enviro-Drill, Inc. .Elev., GL {ft. msl): 5§544.007
Drilling Rig: CME 75 Site Coordinates:
Drilling Method: Hollow-Slem Auger/ODEX N 36%41'45.37028" W 10795825.98617"
Sampling Method: Split Spoon
Comments: Hydroexcavated o 8'bgl. N36%41.754' W1079%B.434'
Sampling . ’
T, ;
& .
b
£ _;:: g 0 | 8 Sample Description Completion Resulls
] 3 -
= 8 §l 51> | 8| &
1EIA R
a = et [
2| E{EEQ 3 |BE G | 2
A & |E|SS S |log 3| &
] Silty Sand (SM) =
3 1% Very fine grain, loose to compact, damp, — .}
334 36 brown f o5
b 44%F |I 2 ="
3 ] ] .
] Sand (SP) 3 it
5 ] 25 Fine to medium grain, loose, damp, brown - 3 '
7 s Gravelly Sand (SW) ' £ i
3 Medium to coarse grain, compact, damp, § &
1T brown, coarse 1o fine gravel = 5
] Gravelly Sand (SW) 8 i
97> | 17180G72v1 4.2 Similar 10 above 3 2
] 2E/3J 44%F < 3
3 =
: Gravelly Sand (SW) o H
9_: Similar o above % 0
3 1 Gravelly Sand (SW) 73] g §
] Similar 1o above, no recovery o -
g Gravelly Sand (SW) ag
a1 50 | Similar {o above . é ?
-_:- Gravelly Sand (SW) N §
7 Similar to above, no recovery B
b 0 o E
43 -
g Nacimiento Formatlon Weathered 43,78 g
R Sandstone/Sandstone (SS) u
E 100 | Fing grain, dense, damp, light yellowish — .
45 prown . : 45 £
3 . 55 LE ]
] Total Depth = 45.5' BGL 3 =
] 2 =
475 "/‘3 ®
g o
RPS o - Sheet:3of3 512/347.7588
404 Camp Craft Road o . 512/347-8243 fax

Austin, Texas 78746




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

Driller: Enviro-Drill, Inc.

Driliing Rig: CME 75

Drilling Method: Hollow-Stem Auger
Sampling Method: Split Spoon
Comments: N36°41.813' W107258.287'

WELL CONSTRUCTION

Well No.: MW-61 (AOC 22 -15)
Total Depth: 40.25' byl Start Date: 4/15/2009
Ground Water: Saturated @ 36'bg!  Finish Date: 4/15/2009
Elev., TOC (ft. msl): 5539 411 v
Elev., PAD (ft. msl): 5539.613
Elev., GL (ft. msl): 5538.588
Site Coordinates:
N 36%41'48.82131" W 107°58"7.15514"

Sampling
O
€
a [
?; E % p g Sample Description Completion Results
Iy [ e § [> 8 >
£ © [y 8 =R Q ]
£l & B3 ElE= @ | 3
a] E | 2|8 2|8 2 | &
8’ [ Ela o W | & v Q
a| o (Flokl o [O8 3 o
-2—:
; , \
03 Ground Surfaco g { ¥
] Asphalt/Base 8 @
1 4 GV e 15 = o
J T | 11382em0 2.8 (Il 100 " Crayey Silt (ML) - £ 7 g
RE R ANE: P 22 g Low plasticity, stiff, damp, brown § 3 §
= 2E/3J 63°F Clayey Silt (ML) L o N o B
] Similar to above, soft § i< 2
3 23.4 il 60 8 i o i
] B6°F § 2 8
4] N B b 3 o
; Clayey Silt (ML) 5 N =
3 Similar to above E 4 5
. 5.5 50 o o
E 682F g K
— n
5 Clayey Silt (ML) g
3 1} 0 Similar to above - no recovery 4
; <
67 \
] ! Clayey Silt (ML) C
ﬂ i Similar to above 2
: 13.1 4 10 ]
: 6aer{; 2
o] , :
B [ Clayey Siit (ML) g:
ﬂ v ! 50 Similar to ahove, trace very fine grain sand S
1 sorr EREE Silty Sand (SM) £
1?_71 4 Very fine grain, loose, damp, brown o
7 Silty Sand (SM) -
N L _ Simitar to above
RPS T . - - o
404 Camp Craft Road Sheet: 1 of 3 512/347-7568

Austin, Texas 78746

512/347 8243 fax




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

Drilier: Enviro-Drill, inc.

Drilling Rig: CME 75

Drilling Method: Hollow-Stem Auger
Sampling Method: Split Spoon
Comments: N36%41.813'° W107°58.287"

WELL CONSTRUCTION

/ Well No.: MW-61 (AOG 22 -15)
Total Depth: 40.25' bl Start Date: 4/15/2009
Ground Water: Salurated @ 36'bgl  Finish Date: 4/15/2009
Elev., TOC (ft. msl): 5539.411
Elev., PAD (ft. msl): 5539.613
Elev,, GL (ft. msi): 5539.588
Site Coordinates:
N 36%4148.62131° W 107958'7.15514"

Austin, Texas 78746

Sampling
N
&Q
=
@ = ’
‘g ..s § a g ~ Sample Description Completlon Results
=1 & El 5 |> 2| = '
£l o s 8l 5 le O | a
£ & 28 B E= 2
5l E|elEy 2188 B |8
(] n | R jocl o |08 O o
LB 166 Clayay Siit (ML)
o : Low plasticity, very fine grain, compact,
3 68°F damp, brown A
] Clayey Siit (ML) :
(5 Similar to above
3 Clayey/Silty Sand (SC/SM) i L
' -| Very fine grain, compact, damp, brown g
- 4] 2
- _5 [+
i - e —D, g
: Silty Sand (SM) 2 @
3 Similar to above, less clay % 2
19 2 @
7 = £
: S 8
R 0 o E
, Silty Sand (SM) 2%
E Simllar to above oy,
214 % ;-
1 2y % &
: Siity Sand (SM) 5 >
] Very fIne grain, looge to compact, damp, g % E
23 brown to light brown 3 ¢ £
: L g
: - 24' S i
. Clayey Silty Sand (SC/SM) o 9
” . Similar to above, increase in clay content é : 5
] ] ;—5 %’)
] o 2 2
; Clayey Silty Sand (SC/SN) ot o
4 Simifar to above v B =
27 - , R — J
I o '.:
] T fil
b L .:zE-E
] |- , , =i
g&SCamp Craft Road Sheet: 2 of 3 ' '512/347-7588

512/347-8243 tax




WELL CONSTRUCTION

Well No,; MW-§1 (ACC 22 -15)

Client: Western Reflning Southwest, Inc. Total Depth: 40.25' byl Start Date: 4/15/2009
Site: SWMU Group #3, Bloomfield Refinery Ground Water: Saturated @ 36'bgi  Finish Date; 4/15/2009
Job No.; 354 - Bloomfield, NM Elev., TOC (ft. ms)): 5532.411

Geologist: Tracy Payna Elev., PAD (ft. msl): 5539.613

Driller: Enviro-Drill, Inc. Elev., GL (ft. msl): 5539.588

Drilling Rlg: CME76 Site Coordinates:

Driliing Method; Hollow-Stem Augsr N 36%41'48.82131" W 107958'17.15514"

Sampiing Method: Spiit Spoon
Comments; N36%41.813° W107258.287'

Sampling
[o]
Z
ﬁ_ E E £ Sample Description Completion Results
[1) -o'! [~ 0] & gl
=l o -3 Bt L e
El a 28518 | | ¢
Q. [} = :
S| Elzleyz 2 B |3
8| & |F|6F 6|88 5 | &
7 174 % Clayey Silty Sand (SC/SM)
}‘ ' Similar to above, trace tan sand seams
] 67°F present
307 Siity Sand (SM)
. 1 Very fine grain sand, compact, brown to
] 22 p - 80 N _gray, moist, cdor B
E BT \_4;':' : Gravelly Sand (SW) g
32 o Very fine to medium grain, compact to 3 Y
B ; \loose, brown to gray, odor, coarse gravel :@ i . .
3 165 b o4l g0 | Gravelly Sand (SW) 8 ol - §
] B79F [ at S Similar to above, fine to coarse sand, odor, £ S T
2] ey stained ¥ g @
1T Gravelly Sand (SW) §g g 3
: Similar to above, odor 3O E ®
34-[1340Giav/| | 510 pp® 70 o I g 5
a6 bE/3) 679 |3 ge e 8 8
95— ~He S% g -4
- Gravelly Sand (SW) E 5 b B
-| Similar to abave 29 | o
. 10 O B3 g
7 a "% s =
3 2
38 < SE |
B Nacimiento Formation Siity Sandy Clay e b
: (CL) a8 (i
; 10 | Low plasticity, firm, dry to damp, yellow ? E: 4
] brown lo greenish gray, no odor 1975 : ) - N
40 s025— oE g
] - B
3 Total Depth = 40.25' BGL 2 @
3 2 ]
. 2
] ] ®
223 ®
44
RPS .
404 Camp Craft Road Shest: 3 of 3 211 ggz;_'ggig fax

Austin, Texas 78746




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

Geologist: Tracy Payne

Dritfer; Enviro-Drill, Inc.

Drilting Rig: CME 75

Driiling Method: Hollow-Stem Auger/ODEX
Sampling Method: Spiit Spoon
Comments: N36%41.717" W107958.123

Total Depth: 58.25' bl

Ground Water: Saturated @ 55' bol.
Elev., TOC (ft. msl): 5561.322

WELL CONSTRUCTION

Well No.; MW-62 (AQC 23 -1)
Start Date: 4/21/2009
Finish Date: 4/21/2009

Elev., PAD (ft. msl): 5558.703
Elev., GL (ft. msl): 5558.555

Site Coordinates:
N 36%41°43.02125"

W 1075877 .46590"

2 P<-%.‘5.7 (o

coarse gravel

Sampling
(o]
2
5 2 ] _ .
5 & a @ ] Sample Description Completion Resulls
— a 8 = @ e
£ @ S8l | 2l
=] 2 20l 5|2 2| ¢
£| 8 |,/5% E|S% 8|3
2| E|E|Ee 2 /P5| & | &
‘Al w lkEjoc] o |08 S =
f >
g
o
Ground Surface % ? N
rungG « ” b .t
IR i o=l Silt (ML) 2 % )
o : Very fine grain, loose, dry, brown 5 2 b
100 : & ¥ 2
5- GI2V/ aa |l g ®
“[1130 o BiHl S g % : 8
: e T e it (ML) £ 4 a8
3 Similar to above, dami 5 c £
3 145 40 , ove, damp < P 8 :
3 74% 5 ° 4
4 3 § B
7 Silt (ML) g P ©
Similar to above - 7 E
Sand (SP) ‘ £ 2
5 Fine grain, loase, damp, dark brown % i 2
Sand (SP) 2 g
100 | Similar to above, brown to light brown <
. &
g o B
23 Gravelly Sand (SW) g
60 Fine to coarse grain, loose, dry, brown

-
[~2

or g Sagt
T R RE L L s

O
<

Gravelly Sand (SW)
Similar to ahave, na recovery

Cement/Bentoniie Grout

Py — ~
a ]
EENRENEENEENR S RN TAN NN SRR AN EN RN RSRI KRR BT

Silty Sand (SM)
” Fine grain, loose Yo compacl, damp, light
1 grayishtan ~
ap | SiltySand (SM) 7
Simliar to above, compact A e
RPS Sheet: 1 of 4 512/347-7568 -

404 Camp Crafl Road
Austin, Texas 78746.

512/347-8243 fax .




WELL CONSTRUCTION

Well No.; MW-62 (AOC 23 -1)

Client; Western Reflning Southwest, Inc. Totat Depth: 58.25' bgl Start Date: 4/21/2009
Site: SWMU Group #3, Bloomfield Refinery. Ground Water: Saturated @ 55 bgl Finish Date: 4/21/2009
Job No.: 354 - Bioomfield, NM Etev., TOC (ft. msl): 5561.322

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

Driller: Envivo-Drill, Inc. Elev., GL (ft. mst): 5558.555

Drilling Rig: CME 75 Site Coordinates:

Drilling Method: Holiow-Stemn Auger/ODEX N 36%41'43.02125" W 107%58'07.46690"

Sampling Method: Split Spoon
Comments: N36%41.717° W107%58. 123

Sampling

Sample Description Completion Results

Depth (/.)

Sampie Depth
Type/Container/No
Saturation
Organie Vapor
(ppm)

Recovery (%)

Time
Sample
3 USCS Class

Similar to above, sandstone present,
yeflowish brown
Silty Sand (S#M)

\Similar to above, no recovery -
Clayey Silty Sand (SC/SM) ) 8
Fine grain, very dense. damp, tan
Clayey Silty Sand (SC/SM)

Similar to above, no recovery |

Clayey Silty Sand {SC/SM)

Similar to above, grayish tan, organics at
18.5' bgl, pinkish tan 18,25 to 18.75' bgl N
Clayey Sifty Sand (SC/SM)

Fine grain, very dense, damp, grayish tan
Clayey Sitty Sand {SC/SM)
Similar o above, compact

4
!
-

-4 Silty Sand {SM)
; \

cinda iyl

Cement/Beranite Grout

20

ERAN RN NS R RN

B

ol et by i gsysptye

4" Sch. 40 PVC w/Threaded Join:

e
£

Clayey Silty Sand (SC/SM)

N Similar to ahove
Clayey Silty Sand (SC/SM)
Similar to above, na recovery
Slity Sand (SM)

\F@_e grain, compact, damp, light browp__ o
Silty Sand (SM)

| _Simllar to above, no recovery

Silty Sand (SW)

L _Similar to abave, clay/silt lenses present

Silty Sand (SM)

Similar to above, no fecovery .

Silty Sand {SM)

Similar to above, Increase in-silt cantent

n
o2

Ny
o

8

odegataateapvacrsgtaggregy

o8

PS Sheet: 2 of 4 512/347-7588
404 Carp Craft Road wNeel < o
Austin, Texas 78746 512/347-8243 {ax




Client: Western Refining Southwest, Inc.
Site: SWMU Group #3, Bloomtield Refinary
Job No.: 354 - Bloomfleld, NM

Geologist: Tracy Payne

Driller: Enviro-Drill, Inc.

Drilling Rlg: CME 75

Drilling Method: Hollow-Stem Auger/ODEX
Sampling Method: Split Spoon
Comments: N36°41.717* W1(7958,123'

|

WELL CONSTRUCTION

Woell No.; MW-62 (AOC 23 -1)
Start Date: 4/21/2000
Finish Date: 4/21/2009

Total Depth: 58.25' bgl
Ground Water: Salurated @
Elev., TOC (jt. msl): 5561.322
Elev., PAD (ft. msl): 5558.703
Elev., GL (ft. msl): 5558.555

Site Coordinates:
N 36941'43,02125"

55'

byl

W 107968'07.46590"

Sampling

v

Organic Vapor
USCS Class
Recovery (%)

Time
Type/Contalner/Ng

Depth (ft.)
Sample Depth
Sample
Saturation

Sample Description Complation Results

530

&
o

w
O3
{g

IFERSEARA N

‘3.3
564F

50

j~)
o

" Sandy Siit (ML)

Sandy Silt (ML)
Vary #ine grain, compact, dry, greenish
gray, no plasticlty

Similar to above, dense, fine grain sand
lenses present, rusty brown and tan

W
-~

Siity Sand (SM)
Fine grain, compact, damp, light greenish
gray

Carmrent/Bentonite Grcut

@

w
o

Benionite Pellets

Silty Sand (SM)
Similar to above, slightly cemented, black .
organics present, gray sand

ES
=

Silty Sand (SM)
Similar to above, frace clay

Siotted 0.01" Screen w/Threaded Joints

42'

ISR ESEE IR AN NS AN C AR RN SRR SRR NS N

-3
w

-

IS
bl

Silty Sand (SM) .

Silty Sand (SM)
Similar to above

= 1020 Steve Sand Filter Pack *

I 4" Sch. 40 PVC

Similar to above

»
pe}

Silty Sand (SM)
Similar 1o above

3
]

e pr st eann s b e

R
404 Camp Craft Road
Austin, Texas 78746

Silty Sand (?M) .
Fine grain, poorly cemented, damp
grecnish gray

. light

512/347-75%:

‘ Sheet: 3 0f4 -
. §512/347-82 !% fax

.




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

Geologist: Tracy Payne

Drilter: Enviro-Drill, Inc.

Drilling Rig: CME 75

Drilling Method; Hollow-Stem Auger/ODEX
Sampling Methad: Split Spoon
Comments: N36%41.717 W107958.123

WELL CONSTRUCTION

Well No.: MW-62 (AQC 23 -1)
Total Depth: 58.25 bg! Start Date: 4/21/2009
Ground Water: Saturated @ 55' bg! Finish Date: 4/21/2009
Elev., TOC (ft. msl): 5561.322 |
Elev., PAD (ft. msl): 5558.703
Elev., GL (ft. msl): 6668.655
Site Coordinates: ’
N 36%°41°43.02125" W 107958'07.46590"

Austin, Texas 78746

Sampling
o {
£
] .
5 £ 8 9 Sample Description Completion Resuits
= & gsif 813
T S 5 2
El » 23512 | O | ¢
L [=% [~ =
| E|z|Ey 2|88 8| ¢
& & |[F|8& & (o8 5 | &
3 it Siity Sand (SM) / 5 =
1 ag It Simitar to above, trace clay, poorly E
, 513 ] cemented, standstone present = —
7 82°F % a 9
i - - B 8 I
= Silty Sand (SM} ] 8
53] ;;2‘;: 1510(:5;’ j ::;:F Similar 10 above £ % ®
E Siity Sand (SM) Zg 3
B _ Simitar to above ] § 5 | 3
3 B Silty Sand/Sand (SM/SW) a6 &
3 ~ Medium to coarse grain, loose, moist to 5 )4
%53 B \Saturated at 55' bl 4 o8 N
3 Silty Sand (SM) B E
1 Similar to above, saturated, brown to 84
. yellowish brown . sp O® |
] Nacimiento Formation Silt/Shale (ML) s )
3 Very dense, dry, black, no odor 5775 re g
E 58.25 £ @
] Total Depih = 56.25' BGL 3 3 2
M (3
59 > D 4
E 5 3 )
] " b
61
i
63
65
E
3
RPS .
404 Camp Craft Road , Sheet: 4 of4 512/347-7588

512/347-8243 fax




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

Drftley: Enviro-Drill, Inc.

Drilling Rig: CME 75

Drilling Method: Hollow-Stem Auger
Sampling Method: Split Spoon
Comments: N36%41,771" W107°58.305

WELL CONSTRUCTION

n Well No.: MW-63 (AOG 22 -16)
Total Depth: 46' bgl Start Date: 4/13/2009
Ground Water; Saturated @ 39'bgl _ Finish Date: 4/14/2009
Elev., TOC (ft. msl): 5547.255 ©
Elev., PAD (jt. msl); 5544482
Elev., GL (ft. msl): 5544.488
Site Coordinates:
N 36"41'46.17547" W 107958'18.22906"

Sampling ,
[~}
=
s b .
. g £l |8 R <y Sample Description Completion Resulis
=1 A | § |5 t -
= ol 2 Fa =
Q. . =
g1 €228 =58 8 | §
a B | E[a& ®» |0 8 o !
) E f >
f :
3 Graund Surtace @
Jiui J———y ) =
O Fie 1sesly 16 ] Silt (ML) ~ R I N
] - (00 Very fine grain, compact. damp, brown B Y Y
N . BT ) K B
3 -5 J2V] ) i £
22 A 2 1335 (?SE/SJ 0.8 & - T N - 5 ?s g
] ' . Claysy Siit (ML) g & P @
: 45 5o | Similar to above 3B 8 5 ‘g
] Clayoy Siit (ML) : - B g %
- [~ P~
] 5a 6o Simliar to above E . E
. 1 B8 . 2  ©
7 Clayey Sttt (mry g : §
] Simi %)
- 58 7 Similar lo above P
R 689F § a
: . L
85 Clayey Sift (ML) g
3 73 80 Similar to above S
3 689F | 2
103 Ciayey Silt (ML) g
3 a2 10 Similar to above a
3 BETF ' 8
124 . e 8
3 Clayey Silt (ML) o
:'1 38 9% Similar {o above, trace sand
- B
149 e T T Tt E bt T J .._.___.J
3 - Clayay Siit (ML) .
= LM-J _Similar to above
APS Sheet: 1 o1 3 512/347-758
404 Camp Craft Road 10 -7588

Au stinL. Texas 78746

512/347-8243 lax




Client: Western Refining Southwest, Inc.
Site: SWMU Group #3, Bloomfield Refinery
Job No.: 354 - Bloomfield, NM
. Geologist: Tracy Payne
Driller: Enviro-Drill, Inc.
Drilting Rig: CME 75
Drilling Method: Hollow-Stem Auger
Sampling Method: Split Spoon
Comments: N36°41.771' W107°58.305'

WELL CONSTRUCTION

Well No.: MW-63 (AOC 22 -16)
Start Date: 4/13/2009

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): 55644.488

Site Coordinates:
N 36%41'46.17547"

Finish Date: 4/14/2009

W 107°58'18.22006"

Sampling
: .
£ ,g g w | & Sample Dascription Completion Results
- o £ € |8 ] -
o =] 8 o
. © ol = e Q [
£ 2 |.|2% EISE 2|3
&l E | ElEe E125 & | 8
o ® |E|AZ] @ |62 3 (4
. 6.2 il 90
3 68°F i
163 ! I Clayey Silt (ML) L
- ] H 2 s =
3 8 D go Similar to above J— > &
] sesr N 2 2
18 ’ = 5
E | Clayey SilVSilt (ML) 3 g
% . ] Similar to above, trace light brown to tan - a
E 57 1 l ik %0 1 sand in partings 8 s
] 6B9F il - & §
207 T Siity Sand (SM) 2
*7] Very fine grain, loose, damp, light brown to Z ul
3 5.8 if] tan . 2 < B
3 68°F TS|
e IR R D D £ 5 0 90 5 A | N U O -
%3 Silty Sand (M) 58
3 Similar to above, tan T @
3 6.8 = 2
] BO%F ffif £ 2
3 b 8§ <
24 Sitty Sand (SM) 8 g 3
- ¥ 4 [+
g 9 Very fine grain, lnose, damp, tan 25 f 8 ':l-‘:,
3 B8IF b & &
26 Sifty Sand (SW) B g
E - Similar to above or o e
] 56°F h - 3
i =i . =]
28 3 Silty Sand (SM) < S
3 . Similar to above 5 T
: 79 3 !
3 68°F 29 75 ‘v
30 ; silty Sand (SH) o
3 Similar to above
B 6.0
32% et e s it i —
APS Sheet: 2 of 3 512/347-7588

404 Camp Cralt Road
Austin, Texas 78746

512/347-8243 fax




Client: Western Relining Southwest, Inc.
Site: SWMU Group #3, Bicomfield Refinery
Job No.: 354 - Bioomfield, NI
Geologist: Tracy Payne

Driller: Enwviro-Drill, Inc.

Drilling Rig: CME 75

Drilling Method: Hollow-Stem Auger
Sampling Method: Split Spoon
Comments: N36%1,771" W107°58.305'

WELL CONSTRUCTION

‘Well No.: MW-63 (AOC 22 -16)

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 36%41'46.17547"

W 107%58'18.220086"

Start Date: 4/13/2009
_Finish Date: 4/14/2009

Sampling
)
€
- ‘ ‘ ;
'ﬁ g g I Sample Description Completion Results
2| & HE R
El 2| |e8/5le |0 |8
Q. sl = =
8| E|g|88 288 8|3
8| e8| 8 |68 8| &
. L Gravelly Sand (SW)
33—: as S Medium to coarse grain, loose, damp, =
o = B2 brown, coarse gravel @
E 68YF L’;,;, X 2 g
B 9% 2 Gravelly Sand (SW) 5 .
3 ) ; ©
353 108 Jgda 60 Similar to above § .
3 70 18550 £ T %
e > Q P
= Gravelly Sand (SW) g 5 g
3 imi =
373 "36- | 12302/ 12.2 b4 70 | Similarto above 3 E o
7 s E/L T0F |3 b3, . g ®
- PN . - = w 2
3T o No recovery - similar lo above 3 g 3
3 B &
38 ) o 24
E Sand (5W) 5 g =
3 Medium {o coarse grain, loose, saturated, o Q s
o brown, trace gravel : 4 o
413 5
- Sand (SW) é <
3 Similar to above ¢ :1;}
- <
3 - k- —
437 o %
. Sand (SW) T E
3 Similar to above / =
] No recovery - similar to above / 3
457 Nacimiento Formation Weathered “s S “
3 Sandstone/Sandstone (S5) FE 2
3 Dense 1o fine grain, dry, greenish gray 46 t,r—' 3
- Total Depth - 48' BGL & 3
47 2 s
E 3 -
] ©
49;;j \

RPS ’
404 Camp Craft Road
Austin, Texas 78745

Sheet: 30f3

512/347-7588
512/347-8243 fax




WELL CONSTRUCTION

Well No.: MW-64 (ACC 24 -7)

Client: Western Refining Southwest, Inc. Total Depth: 50.25' bgl Start Date: 4/7/2009
- Siter SWMU Group #3, Bloomfleld Refinery Ground Water: Not Encountered Finish Date: 4/7/2009
Job No.: 354 - Bloomfield, NM Elev., TOC (ft. msl): 5552.285
Geologist: Tracy Payne Elev., PAD (it. msl): 5549.043
Dritler: Enviro-Drill, inc. ¢ Elev., GL (ft. msl): 5548.11(
Dritting Rig: CME 75 Slte Coordinates:
Driiling Method: Hollow-Stem Auger N 36941'44.02863“ W 107°58'18.356290"

Sampling Method: Spiit Spoon
Comments: N36%1 736' W107°58.304

Sampling
o
&
< .
@ = .
£ £ §_ w | £ Sample Description Completion Results
- 3 3 e > 3 = - '
£ 8 sl 8 3| &
& o 28 = :_:’ Q g
£ [=3 a, - -
5 ElElEYz|EE 83
a w | Flar o |08 3 «
-2 >
- [
: &
p %
] O
] Suf g TG
. Ground Surface E 3 e
- w0 /; * i
B B RTE Clayey Silt (VL) E
4 =0 253 i Low plasticity, stiff, damp, brown e 5 1 N
5 0.4 5 100 g by j
1 —1.5- J RES. ] 3 [
. Clayey Silt (ML) = 3 . &
| Similar to above e £ g
b 0.4 60 3 - g
7 57°F 2 k % 2
P B .
4] — -5
P Sandy Siit (ML) £ 8 =
- Low priasticity, fine grain sand, compact, & 3
i 0.2 90 | damp, brown E o
] 575F S &
. S
El Sandy Silt (ML) £
o Similar to above 0
o 0.3 60 s
2l 577
B._.
] Sandy Slit (ML) Y
. Similar to above g
= 0.4 70 5
" ®
] §79F =
10 g
s Clayey Siit (ML) @
- Low plasticity, firm, damp, brown o
| 0.3 90 £
] S79F S
,Q_j A »
RPS Sheet: 1 of 4 512/347-7588

404 Camp Crait Road
Austin, Texas 78746 512/347-8243 tax




)
1 WELL CONSTRUCTION
: Well No.: MW-84 {AOC 24 -7)
Client: Western Refining Southwest, inc. Total Depth: 50.25 byt Start Date: 4/7/2009
Site: SWMU Group #3, Bloomfleld Refinery Ground Water: Not Encountered Finish Date: 4/7/2009
Job No.: 354 - Bloomfield, NM Elev., TOC (ft. msl): 5552.285 '
Geologist: Tracy Payne o -Elev., PAD (/. msl): 5548.043
Driller: Enviro-Dril, Inc. Elev., GL (ft. msl): 5549.111
Drilling Rig: CME 75 Site Coordinates:
Drilling Method: Hollow-Stem Auger N 36%41'44.02863" ! W 107%58'18.35629"
Sampling Method: Split Spoon
Comments: N36%41.736' W107°58.304'
Sampling
O
Z
‘Fa .% §_ @ 19 Sample Description . Completion Results
= a 255! 8| =& :
= @ @ 8 = lo 3] 1]
- 23 S IE= o 2
S| E|BIER 2158 & | 3
ol o |Flaos| alocg 23 | &
E | Sandy Silt (ML) -
- 04 a0 Low plasticity, fine grain sand, compact,
z ' ’ damp, brown, trace gravel
] 57°F
14 i
] Sandy Slit (ML)
» i Simifar to above
N 0.4 § 20
3 RTF '
116 ’ s "y
o ; Sandy Silt (ML) -
i Simil
- i Similar to abave 2
. 0.4 { 100 a
] K » 2
: 57%F £ 5
et MW ] 2
h : Sandy Silt (ML) 3 &
4 : : Similar to abova, loose, more sand g 2
N 0.5 100 . g E
: | 57F § S
20 o
J Silty Sand (SM) &
- it Very fine grain, loose, damp, brown , g
N 03 100 £
by 57%F F ' ) &
- 5% : — N <
22 Silty Sand (SM)
b Similar to above, light brown/tan
7 0.1 100
7 57%F :‘F
24— T
] Silty Sand (SM)
3 Similar to above
. 0.1 100 :
G S79F |
e Silty Sand (SM)
y Simitar to above
4R(';,SCamp Craft Road - Sheet: 2'0f 4 512/347-7588
Austin, Texas 78746 . 512/347-8243 fax




Client: Western Refining Southwest, inc.
Site; SWMU Group #3, Bloomfield Refinery
Johb No.: 354 - Bloomfield, NM
Geologtst; Tracy Payne
Driller: Enviro-Drill, inc.
Driliing Rig: CME 75

. Drilling Method: Hollow-Stem Auger
Sampling Method: Split Spoon
Comments: N36°41.736' W107°58.304'

Total Depth: 50.25' byl

Ground Water: Not Encountered

WELL CONSTRUCTION

Well No.: MW-84 (AQC 24 -7)
Start Date: 4/7/2009
Finish-Date: 4/7/2009 ’

Elev., TOC (. msl): 5552.285
Elev., PAD (ft. msl): 5549.043
Elev., GL (#t. msl): 6549.111

Site Coordinates:
N 36%41'44.02863"

W 107°58'18.35629"

Sampling
[+
S
&
£ £ E w | ® Sample Description Completion Results
-t m S
z| a e 5> | 8 | &
Sl e 23158 | S| ¢
£ [=% o | 29 - = re)
2| E|8Eg 2|56 &2
(<1 0w |FlorF| o |[OB 3 © .
: o1 HFERT 100 h o
. 57°F |
28] e
E Silty Sand {(SM) "
. Vory fine grain, loose, damp, tan 285
. 0.3} 100
] 57
30 Siity Sand (SM) ) I,
. Similar to above, decrease In sill =
] 0.2 100 B.
-t ﬂ.‘ 3
] 57°F £ 2
: 31.75 3 5
32— 3| g
- Silty Sand (SM) B 8
] i Simitar {o above g
. 0.4 {100 £ g
] 57°F § &
] Silty Sand (SW) : 2 g
7 i Similar to above @ E
] 08 I 100 S ©
: 579 ¥ i 2
- Silly Sand (SM) = &
E - Fine grain, compact, damp, brown, trace ok 2
1 34 7 108 | gravelly sand at base z um—
. 7o g 2
33 : 5 g
4 o Gravelly Sand (SW) » ('9‘3
: 5 — . il b 4
4.4 P Gravelly Sand (Sw) B
e g Medium to coarse gralr, loose, dam
68°F |3 50 grain, \ P,
P brown, coarse gravel
5 9 BINGRvI N Gravelly Sand (SW)
g4 2E/3J 1.2 5 a8, Sinllar to above
3.7 887 Py hc € — e
RPS , 512/347-7568

404 Gamp Cralt Road
Austin, Toxas 78746

Sheet: 3 0f 4

512/347-8243 fax




WELL CONSTRUCTION

o Well No.: MW-64 (AOC 24 -7)
Client: Westem Refining Southwest, Inc. Total Depth: 50.25' bgt Start Date: 4/7/2009

Site: SWMU Group #3, Bloomfield Reﬂnéry_ . Ground Water: Not Encountered " Finish Date: 4/7/2009
Job No.: 354 - Bloamiield, NM . Elev., TOC (ft. msl); 5552.285

Geologist: Tracy Payne . , Elev., PAD (ft. msl): 5549.043

Driller: Enviro-Drill, Inc. Elev., GL (ft. msl): 5549.111

Dritling Rig: CME 75 Site Coordinates:

Drilling Method: Hollow-Slem Auger N 36941'44.02863" W 107958'18.35629"

Sampling Method: Spiit Spoon
Comments: N36°41.736" W107°58.304'

| 404 Camp Craft Road

Sampling
o
£
g g _ § a g Sample Description Completion Results
— @ [ [~ bl ' '
g9 W8Sl |85
- 28| B |Ee 3
21 8 g|E8 2|88 81§
8| B |F|A~ & (68 5 | &
1= K
] oy 2B . Gravelly Sand (SW) 2
3 v Similar o above, sand ienses present
433 ) i
] = 'm
n a"—\ c
= Gravelly Sand (SW) il x B
3 Medium to coarse grain, loose, damp, g B o8 9
457 0%y hrown, coarse gravel . S v 3
3 $ie® ‘ Q 2 3
b 887F v & = | € £
] g &
. y Gravelly Sand (SW) s S E
] . Similar to above 3 e g
471 3.6 Por , 7 % 3
] B8°F [ 200 ® S &
] ATER : g s 2
E : 7 7 Nacimiento Formation Sandy Clay (CH) = -
] / ' Dense, very stiff, dry to damp, yellowish g 3
497 / ggp | brown - o 8
] 5 0
] /// ag.75 b L&
] 7 50.25' 5 9
;] Total Depth= 50.25' BGL 3 2 g
51 ’ s 0
01—_ g z .
- ¥ -t
. 0 S
1
53
551
3 '{ - .
RPS Sheet: 4 of 4 512/347-7588

Austin, Texas 78746 512/347-8243 fax




WELL CONSTRUCTION

Well No.: MW-65 (AOC 28-8)

Client: Western Refining Southwest, Inc. - Total Depth: 44.25' by Start Date; 4/16/2009
Site; SWMU Group #3, Bloomfield Refinery Ground Water: Saturated @ 36' bg! Finish Date: 4/16/2009
Job No.: 354 - Bloomfield, NM Elev., TOC (ft. msl): 5539.517

Geologist: Tracy Payne Elev., PAD (tt. msl): 5538.941

Driller; Enviro-Dull, Inc. " Elev., GL {ft. msl): 5530.902

Drilling Rig: CME 75 Site Coordinates:

Drilling Method: Hollow-Stem Auger/ODEX N 36°41'49.18120" W 107°58'16.39107"

Sampling Method: Split Spoon
Comments: N36%41.826' W107958.244'

Sampling
(=]
e "
£ £ 3 g Sample Description Completion Resuits
o e |8 § budl .
e 8 ct g [~ 8 2
£l o 23| E|¢ | O |8
£ B |el|Bsl 5|88 8 | 3
3 @ ElgE 5|28 & @
Al & |EIS2| S |og 5 | &
' .
2 §
E 3
= o
] £
- O
1. - . Ground Surfaco 8 oy
- | 0900 Silt/Grave! a % §
2E/4.) '00 Six Inches of asphall g € i} A
- G/2v! Clayey Silt (ML) ] g v 3 2
0920/ - 40 . _1__Low plaslicity, soft, damp, brown 17 E . 8
Clayey Siit (ML) % 2 &
100 Similar to above 5 8 g_)
o o ‘l)
o [ o
- E § o
: Clayey Silt (ML) 5] 4
- Similar to above £ E
E 100 £ S
3 o o
6-1 —d E H
E Clayey Silt (ML) 3 B
] 100 Similar to above . g
. &
E T T E— o |
3 Similar ta above o
s 100 4]
] 2
103 5
- Sandy Siit (ML) 5
a Very fine grain, compact to loose, damp, Eg
] B0 1 brown, trace clay 5
: a
12 - [
] Sandy Silt (ML}
. Similar to above
n 70
BRLSS N . e ——— . _ |
RPS ' .
404 Camp Craft Road Sheel: 1 of 3 gggg;g?g fax

Austin. Texas 78746




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

Dritler: Enviro-Drill, Inc.

Drilling Rig: CME 75

Dritting Method: Hollow-Stem Auger/ODEX

Sampling Method: Split Spoen
Comments: N36°41.826'° W107758.244

WELL CONSTRUCTION

Well No.: MW-65 (AOC 26-8)

Total Depth: 44.25' bg! Start Date; 4/16/2009
Ground Water: Saturated @ 36'bgl - Finish Date: 4/16/2009 -
Elev., TOC (ft. msl); 55639.517 '
Elev., PAD (ft. msl): 5539.941
Elev., GL (ft. msl): 5539.902
Site Coordinates:

. N 36°41'49.18120" W 107°58'15.39107"

Sampling
o
<
£ B S —~ .
s c b4 19 Sample Descripiion Completion Results
[ E Pl o - L
POl =~ gl o 1% o
= @ o8l S |e 3
| & 28| € |E 3
S| 5 |EIES 2|5 g
a @ RO ® |0 [
] Sandy Silt (ML) ° T
3 Very fine grain, compact to loose, damp,
15“; brown, trace clay
3 - ey
3 Sandy Slit (ML) +
3 Similar to above o
171 (2
I 2 E=1
] 5 5
- Silty Sand (SM) 5 S
", 3 Very line grain, loose, damp, light brown 'g %
I ‘ @
3 _ £ g
3 3 0
1 Silty Sand (SM) 0
3 Similar to above, tan sand in seams, o.
21 calcareous g
] g5
1 Siity Sand (SM) 53 8
] Similar to above o ot
23 o n
] 25 £ 2
3 - s
- Silty Sand (SM) | 5 S
i Similar lo above 8 @
25 7]
kR I
b S % 3
3 Clayey Silty Sand (SC/SM) o
7 Very fine grain, compac!, damp, brown, =4
27 calcareous w, 1l
; | - w2 g
] Glayey Silty Sand (SC/SM) =3 5
7 5 Similar to above, faint odoy g T
28 ¥ Sand (SW) 2 g
] N ‘:‘f Fine to mediurn grain, loose, damp, brown, / ¢ ﬁ
- G N faj“if"_[ e e , X 5>§
RPS ‘ . . - .'
404 Camp Craft Road ‘ Sheel: 2 of 3 gl gggggg fa

Austin, Texas 78746




WELL CONSTRUCTION

Well No.: MW-€5 (AQC 26-8)

Client; Western Refining Southwest, Inc. Total Depth: 44.25' bgl Start Date: 4/16/2008
Site: SWMU Group #3, Bloomfield Refinery Ground Water: Saturated @ 36' bgl Finish Date; 4/16/2009
Job No,: 354 - Bloomfleld, NM Elev., TOC (ft. msl); 5539.517

Geologist: Tracy Payne Elev., PAD (ft. msl): 5539.941

Drifler: Enviro-Drill, Inc. Elev., GL (ft. msl): 5539.902

Drilling Rig: CME 76 Site Coordinates:

Drilling Method: Hollow-Stem Auger/ODEX N 36%41'49.181 2_0" W 107°58'15.39107°

Sampling Method: Split Spoon
Comments:; N36t41.826' W107°58,244'

Sampling

O

=

o .

8 £ §_ 9 g Sample Description Completion Resuits
~1 8 el € |> o >
g 2 o |5
Sl e 281518191 ¢
£ B a =
5| E 2|58 2 |BE 83
ol o |Fincl o |[C2 5 | &
e Gravelly Sand (SW)
%l 80 | Fine to coarse grain, gravelly at base,
damp to moist, odor, gray

a2

* Gravelly Sand (SW)
Fine to coarse grain, damp, graveily, gray,
60 | strong adar, trace dark to black clay

3 i
E 2 8
3 E ®
- 1
e '430(;5;3 Gravelly Sand (SW) 2 3
3 Similar 1o above, odor ] 8
: 5 2
H &~ (2]
364 — § b4
] Cravelly Sand (SW) S i ’
. Similar fo above, molst to saturated, strong £ R
3 hydrocarbon odor o b ‘1_5
= 5 ki
%83 Gravelly Sand (SW) 2 8 5
3 Similar to above, saturated, black 2 9 = i©
. o o B
: ¢ g 2
40— e £ ®
3 Sand (SW) e & K]
3 Fine to coarse graln, compact, saiurated, 2 B ‘2
3 dark gray, odor 3 g 8
42 Sandy Clay/Clayey Sand (CL/SC) 3 E
1 Fine grain, very stiff, damp, yellowish b 7
3 brown a3 .I
3 Nacimiento Formation Sandy hilll N
44 Clay/Clayey Sand (CL/SC) — g
3 Similar to above, becomes very dense, 4425 3 a
5 greenish gray . / m . g
°
3 Total Depth = 44.25' BGL 5 t
46-?1 o
464 Camp Craft Foad Sheet: 3 of 3 512/347-7568

Austin, Taxas 78746 512/347-8243 fax




WELL CONSTRUCTION

Well No.: MW-66 (AOC 26-9)

Client: Westem Refining Southwest, Inc. . ‘Total Depth: 43.25' bgl Start Date: 4/16/2009
Site: SWMU Group #3, Bloomfleld Refinery Ground Water: Saturated @ 38' bgl Finish Date: 4/20/2009
Job No.: 354 - Bioomfield, NM Elsv., TOC (ft. msl): 5544.625

Geolagist: Tracy Payne Elev,, PAD (ft. ms!): 5542.030

Driller: Enviro-Drill, inc. Elev., GL (ft. msl): 5541.978

Dritling Rig: CME 75 Site Coordinates:

brilling Method: Hollow-Stem Auger/ODEX N 36%41'48.97462" W 107958'14:05858"

Sampling Method: Spiit Spoon
Comments: N36°41.818' W107°58.234'

Sampling ) : "
. O '
<
bt = -
ﬁ £ e w & Sample Description Completion Results
.y ] 2 [l o ~ ’
> (=) cl 6 |» n
El] o 28 @ &2 g §
£ & a3 e
S| E2|E8 2 (BE 3 |8
gl @& EldX s loal 3 |
l‘_ N - b
2... [ oy
b ‘13 ]
3 v I (]
] e |
1 ¥ 11
7 Ground Surlace ° %
O~ v 2 U R pMides . L. ]P M o
] 5—”-1005- 09552(’,';;’; | Clayey Siit (ML) , 2 Q
3 ) ) Low plasticity, firm, damp, brown \ i3 2 ©
. 8.6 100 -E « , a
q 7 B Gr2v/ 66F 3 = B
23 2 | "%, { : : - < 8
-] : Clayey Silt (ML) ' o ' 4
] Similar to above [ £ 8
: 10.5 100 : £ 5 8
] e6°F [t o B )
4] B § '
4 Clayey Siit (ML) g -
] Siriilar (o above = E
] 105 i e0 g B
2 66°F i T (>J
6 2 =
3 | Clayey Sitt (ML) » g
J il Similar 1o above : P
] 9.0 ftitel 70 ) ) , : 7]
J 66°F §[i|Hi 5
4 i :
e » Sandy Sift (ML) o
7 Very fine grain, compact to | , damp, =4
3 0.0 80 brov{m s P oose, 0 p‘ o
. 66F 2
10 - g
1 Sandy Silt (ML) &
q Similar to above . g
E 8.3 10 =
] 66°F &
12 8
y i Sandy Siit (ML) .
] Similar to above
] 8.2 70
3 R6RF ’ . L

APS Sheet: 1'0f 3 . 512/34 7588
404 Camp Craft Road 1o . e )
Austin, Texas 78746 . 512347-8243 fax




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

Geologist: Tracy Payne

Driller; Enviro-Drill, Inc, -
Drilling Rig: CME 75

Drilling Method: Hollow Stem Auger/ODEX
Sampling Method: Spiit Spoon
Comments: N36°1.818' W107958.234'

WELL CONSTRUCTION

Total Depth: 43.25' bgl
Ground Water: Saturated @ 38" bg
Elev., TOC (it. 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

Sampling
O
=
S =
£ £ 8 <y Sample Description Completion Results
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Client; Western Refining Southwest, inc.
Site: SWMU Group #3, Bloomfield Refinery

Job No.: 364 - Bloomfield, NM )

Geologist: Tracy Payne

Drilter; Enviro-Drill, Inc.

Drilling Rig: CME 75

Drilling Method: Hollow-Stem Auger/ODEX
Sampling Method: Split Spoon
Comments: N36%1.818' W1079°58.234'

WELL CONSTRUCTION

Well No.: MW-66 (AOC 26-9)

Total Depth: 43.25' bgl

Ground Water: Saturated @ 38' byl
Elev., TOC (ft. msl): 5544.625
Elev,, PAD (ft. msl): 5642.030
Elev., GL (ft. msl): 5541.979

Site Coordinates:

N 36%41'48.97462" W 10758'14.05858"

Start Date: 4/16/2008
Finish Date: 4/20/2009
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Client: Westem Refining Southwest, inc.
Site: SWMU Group #4. Bloomfieid Refinery
Job No.: 354 - Bloomfield, NM

WELL CONSTRUCTION

Total Depth: 23' bg!
Ground Water; Saturated @ 18 bg!
Elev., TOC (fl. mel); 5523.312

Well No.: MW-87 (SWMU10-8)
Start Date: 8/26/2010 1230
Finish Date; 8/26/2010 1630

Geologist: Tracy Payne Elev., PAD (ft. msl): 5520 678
Drifler: Enviro-Drill, Inc. Elev., GL (ft. msl): 5520.542
Drilling Rig: CME 75 Slte Coordinates:
Driliing Method: Hollow-Stem Auger N 36%42'01.73369" \
Sampling Method: Spiit Spcon W 107%56'11.54408"
Comments: N 36942.029' W107°58.194'
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Client: Western Refining Southwest, inc.
Site: SWMU Group #5, Bloomfield Refinery
Job No.: 354 - Bloomfield, NM
Geologist: Tracy Payne

WELL CONSTRUCTION

Total Depth: 18' bl

Ground Water: Saturated @ 14' bgl

Elev., TOC (ft. msl): 5517.372
Elev., PAD (ft. msl): 5514.291

Well No.: MW-68 (SWMU 15-18)
Start Date; 8/27/2010 0845

" Finish Date: 8/27/2010 1100

Corpus Christi, Texas 78411

Driller: Enviro-Dril, Inc. Elev., GL (ft. msl): 5514.304
Drilling Rig: CME 75 Site Coordinates:
Drilling Method: Hollow-Stem Auger N 36°41'57.46756"
Sampling Method: Split Spoon W 107958'22.47236"
Comments: N 36°41.957" W107958.374"
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| WELL CONSTRUCTION
: Weil No.: MW-68 (SWMU 15-18)

Client: Westem Refining Southwest, inc. Total Depth: 18'bg! Start Date: 8/27/2010 0845
Site: SWMU Group #5, Bloomfield Refinery Ground Water: Saturated @ 14’ bgl Finish Date: 8/27/2010 1100
Job No.: 354 - Bioomfield, NM Elev., TOC (ft. msl): 5517.372 '
Geologist: Tracy Payne Elev., PAD (ft. msl): 5514.291
Drilier: Enviro-Drill, Inc. Elev., GL (ft. msl): 5514.304
Drilling Rig: CME 75 Site Coordinates:
Drifling Method: Hollow-Stem Auger N 36%41'57.46756"
Sampling Method: Split Spoon W 107°58'22.47236"
Comments: N 36241.957" W107958.374'
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Client: Western Refining Southwest, inc.
SHe: SWMU Group #5, Bloomfield Refinery
Job No.: 354 - Bloomfield, NM
Geologist: Tracy Payne

Driller: Enviro-Drill, Inc.

WELL CONSTRUCTION

Total Depth: 12’ bgi

Ground Water: Not Encountered
Elev., TOC (Rt. msl): 5508.513
Elev., PAD (ft. msl): 5505.487
Elev., GL (ft. msl): 5505.201

Well No.: MW-69 (SWMU15-22)
Start Date; 8/31/2010 0830
Finish Date: 8/31/2010 1130

Drilling Rig: CME 75 Site Coordinates:
Drilling Method: Hollow-Stem Auger N 36°41'59.30045°
Sampling Method: Split Spoon W 107%58'22.33410"
Comments: N 36241.987' W107°58.372"
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EXECUTIVE SUMMARY

Western Refining Southwest, Inc. - Bloomfield Refinery
50 Road 4990
Bloomfield, NM 87413

US EPA ID: NMD089416416

This report provides a summary of site-wide groundwater monitoring activities
conducted at the Bloomfield Refinery in 2010. Monitoring activities conducted
during the first half of 2010 followed the guidelines from the Facility-Wide
Groundwater Monitoring Plan December 2007 (Revised May 2008). Monitoring
activities conducted during the latter half of 2010 followed the approved Facility-
Wide Groundwater Monitoring Plan dated June 2010.

Groundwater Measurements

- All facility monitoring wells, recovery wells, observation and collection wells were
measured for groundwater elevation in March, April, and August. In March and
April, depth-to-fluid measurements were collected in all wells while the recovery
wells were in operation and again after the pumps were removed and water
levels had stabilized. In August, depth-to-fluid measurements were collected
during stabilized groundwater conditions.

Groundwater Monitoring

Semi-annual (April) and annual (August) groundwater sampling activities were
performed to monitor potential impacts to groundwater quality associated with
historic refinery operations. The semi-annual sampling event followed guidelines
from the Facility-wide Groundwater Monitoring Plan December 2007(Revised
2008). The annual sampling event followed guidelines from the Facility-Wide
Groundwater Monitoring Plan dated June 2010. Future sampling events will
continue to follow the most updated Plan.

San Juan River

The San Juan River was sampled on a bi-annual basis in 2010. Analytical results
indicate that impacted groundwater from the refinery has not impacted the river.

Tank #33 Effluent

Prior to January 2010, Tank 33 effluent samples were collected on a monthly
basis and analyzed for BTEX and MTBE by EPA Method 82608B. In January
2010, analytical results from Tank 33 indicated elevated benzene concentrations.
Upon receipt of these results, discharge from Tank 38 to Tank 33 ceased. The
discharge piping from Tank 38 was re-routed to discharge directly to the Refinery
Wastewater Treatment System. Tank 33 is not longer in-service at this time.



North Boundary Barrier Wall

Groundwater elevation maps indicate that the North Boundary Barrier Wall is
performing as intended by capturing the water along the south side of the wall.
Inspections of the draws north of the barrier wall indicate where seepage of fuel
hydrocarbon impacted water was present has been eliminated.

Visual inspection of Seeps 1-9 has shown groundwater discharge from the seeps
along the river bluff has decreased significantly since installation of the slurry
wall. Bi-weekly inspections continue to confirm that the vast maijority of the fluids
in the outfalls are from precipitation events.

Newly Surfaced Groundwater

Newly surfaced groundwater was discovered on Wednesday, May 19, 2010
during a bi-monthly visual inspection of the bluff north of the Refinery. Results of
- a sample collected in May 2010 indicated elevated concentrations of benzene.
Western developed catchments in the area that allowed the surfaced water to be
captured. The captured water was pumped to the Refinery for treatment. NMED
and OCD were contacted regarding this development. A summary of activities
performed and data collected in 2010 regarding this location was provided in a

- letter report that was submitted to NMED and OCD on February 11, 2011.

Recommendations

Western Refining indefinitely suspended refining operations at the Bloomfield
Refinery on November 23, 2009. The crude unloading and product loading racks,
storage tanks and other supporting equipment remain in operation. Future
monitoring and remedial action will follow the Facility-Wide Groundwater
Monitoring Plan dated June 2010 or the most updated plan.
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SECTION 1.0
@ INTRODUCTION

1.1  Site Location and Description

Owner: San Juan Refining Company, a NM Corporation
1250 Washington Street
Tempe, AZ 85281

Operator: Western Refining Southwest, Inc.
(Formerly known as Giant Industries Arizona, Inc.), an AZ Corp
1250 Washington Street
Tempe, AZ 85281

Facility Name: Bloomfield Refinery (physical address)
#50 Rd 4990
Bloomfield, New Mexico 87413

Western Refining Southwest, Inc. (postal address)
P.O. Box 159 .
Bloomfield, New Mexico 87413

Facility Status: Corrective Action/Compliance

US EPA ID: NMD089416416 |

SIC Code: 2911

Purpose of Monitoring: To Evaluate Present Contamination
Type of Monitoring: Semi-Annual, Annual, and Investigative

The Bloomfield Refinery is a crude oil refining facility with a crude capacity of
18,000 barrels per day. It is located approximately 1 mile south of Bloomfield,
New Mexico, in San Juan County, latitude N36 41’ 87", longitude W107 58’ 70".
It is further located approximately 72 mile east of State Route 550 on County
Road 4990 (a.k.a. Sullivan Road).

The refinery is located on a bluff 120 feet above the south side of the San Juan
River. The top of the bluff is relatively flat and is at an elevation of 5,540 feet
above mean sea level (msl). The geological units that comprise the site include,
in order of increasing depth, San Juan River Alluvium, Quaternary apron '
deposits, Aeolian sand and silt, Jackson Lake Terrace, and the Tertiary
Nacimiento Formation. 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. Hammond Ditch lies on
the bluff between the limit of the Jackson Lake Terrace and the refinery.
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Refinery offices are located on the western end of the facility, along with
warehouse space, maintenance areas, and a storage yard containing used
material (e.g., pipes, valves). Petroleum processing units, located in the
northwest portion of the refinery, include the crude unit, fluidized cracking unit,
catalytic polymerization unit, and hydrodesulfurization unit. The APl Separator
and the aeration lagoons are located in the north central section of the refinery.

In the central portion of the site, aboveground storage tanks (AST’s) occupy a

- large percentage of the refinery property. Located on the south side of Sullivan
Road are the terminal facilities used for loading product and off-loading crude, as
well as gas storage and hazardous waste storage.

On November 23, 2009, Western Refining indefinitely suspended refining
operations at the Bloomfield Refinery. The crude unloading and product loading
racks, storage tanks and other supporting equipment remain in operation.

1.2 History of Facility Modifications and Improvements
1.2.1 Previous Owner’s Activities

Local entrepreneur, Kimball Campbell, constructed the crude topping unit that
eventually became the Bloomfield Refinery facility in the late 1950s. O.L.
Garretson bought the facility in the early 1960s, renamed it Plateau, Inc. and sold
it in 1964 to Suburban Propane of New Jersey.

Operationally, the facility has steadily evolved through a series of improvements,
modifications and expansions. Suburban upgraded the facility in 1966,
increasing the Crude Unit throughput to 4,100 bpcd and adding 1,850 bpcd
Reformer and Naphtha Hydrotreater. In 1975, the Crude Unit was expanded to
8,400 bpcd.

In 1979, the Crude Unit was expanded again to 16,800 bpcd (later demonstrated
to have a hydraulic capacity in excess of 18,000 bpcd). A Fluidized Catalytic
Cracker (FCC) with a nominal capacity of 6,000 bpcd, an Unsaturated Gas Plant
~ and a Treater Unit were also added at that time. The capacity of the Reformer /
Hydrotreater was increased to 2,250 bpcd. The FCC was upgraded in 1982 to
conform to State and Federal air quality standards.

1.2.2 Bloomfield Refining Activities

Bloomfield Refining Company (BRC) acquired the facility from Suburban
Propane (Plateau) on October 31, 1984. BRC made many improvements to
facility operations and equipment. These improvements are summarized below.

1986
o Relocated the spent caustic tank onto a concrete pad with retaining walls.
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1987

Upgraded the Reformer and increased its capacity to 3,600 barrels per
day (bpd). Modified the Laboratory and Treater Unit and increased tank

storage capacity.
Cleaned up the North and South bone yards:
Decommissioned and dismantled old Tanks 6 and 7.

Relocated the API recovered oil Tank 8 and Tank 9 to concrete pads with
concrete retaining walls.

Established a systematic inspection, maintenance, and repair program for
tanks.

Added a 2,000 bpd Catalytic Polymerization Unit. Removed the facility’s
two underground storage tanks and replaced them with aboveground
storage tanks.

Completed installation of a Cathodic Protection System for the Tank Farm
and underground piping.

Rebuilt the process area sewer system and added curbed, concrete
paving to the unpaved process areas.

Increased Reformer throughput to 4,000 bpd.
Activated the groundwater hydrocarbon recovery system.

Constructed the first double-lined Evaporation Pond as part of Refinery’s
Discharge Plan improvements.

Constructed the second double-lined Evaporation Pond as part of the
Refinery’s Discharge Plan improvements.

Constructed a drum storage shed and converted to bulk chemical usage,
where possible, in order to minimize the use of drummed chemicals.

Revamped the burner fuel sales rack with concrete paving and curbing.
Submitted the permit application for a Class 1 Disposal Well.

Upgraded the groundwater hydrocarbon recovery system.

Submitted an air quality permit application. The application included a
proposal to install a Diesel Hydrodesulferization (HDS) Unit and a Sulfur
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1993

Recovery Unit (SRU) in order to comply with new EPA low-sulfur diesel
regulations and decrease air emissions.

Began a program under a Consent Agreement with the United Stated
Environment Protection Agency (USEPA) to conduct Interim Measures
(IM), a RCRA Facility Investigation (RFI) and a Corrective Measures Study
(CMS) addressing groundwater contamination.

Replaced portions of the underground cooling water piping.
Added concrete paving around the APl Separator.
Instalied the HDS Unit and SRU.

Completed installation of the Class 1 Injection Well.
Retrofitted the Aeration Lagoons with two additional liners.
Installed a floating cover for the API Separator.

Closed the clay-lined evaporation ponds and spray evaporation area.

Improved the diking south of the Refinery to further reduce storm water
runoff.

Began implementation of additional corrective measures for groundwater '
cleanup as determined from the CMS.

Converted the former evaporation ponds on the east side of the Refinery
to raw water storage ponds.

Installed sheet pilings and a bentonite slurry wall adjacent to the San Juan
River, North of the process units, in order to intercept a small hydrocarbon
seep that had been detected in the area.

Initiated a program to inoculate the Aeration Lagoons with sludge-
consuming micro-organisms.

A concrete liner was installed on the Hammond Ditch. At that time, Giant
constructed the Hammond Ditch French Drain Recovery System to
address contamination under the ditch.
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2003

2004

2006

Several monitoring wells were converted into recovery wells to further
enhance the continuing ground water remediation efforts. MW #45, #46 &
#47 were installed to facilitate sample colection. East Outfall #1 Recovery
System was set up to return impacted water back to the refinery.

Monitoring well MW-48, MW-49 and eight temporary piezometers were
installed as part of Voluntary River Terrace Investigation activities.

Several temporary piezometers were drilled on the north side of
Hammond Ditch to chart the surface elevation of the Naciemento
Formation. Design of a slurry wall to be constructed on the north side of
Hammond Ditch was completed.

Lined containments were constructed in the draws north of Hammond
Ditch in order to collect potentially contaminated groundwater which

_discharged to the land surface.

Sewer lines were replaced in the Treater and FCC.

The North Boundary Barrier Wall installation was completed March 2005.
Fourteen observation wells were installed on the north side of the siurry
wall and fifteen collection wells were installed on the south side of the
slurry wall in April 2005.

As a matter of preventive maintenance, the lined containments in the
draws north of the slurry wall were upgraded periodically.

In April, five more temporary piezometers were installed at the River
Terrace. In August, Dewatering Wells #1 and #2 and thirteen bioventing
wells were drilled and construction of the River Terrace Bioventing Project
was initiated.

The River Terrace Bioventing System was put on-line in January 2006.
Monitoring data from that project is submitted in a separate report to the
regulatory agencies.

During the week of February 13, 2006 seven sump wells were installed
along the bluff north of the barrier wall. These wells were drilled in
accordance with the North Barrier Wall Work Plan which was submitted to
OCD February 7, 2006.

Fluids extraction from the observation and collection wells, the north
draws, and the sump wells continued throughout 2006.

As a matter of preventive maintenance, the lined containments i in the
draws north of the slurry wall were upgraded periodically.
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2007

e On May 31, 2007, Giant Industries, Inc. became a Wholly-owned
subsidiary of Western Refining, Inc. of El Paso, Texas.

e Construction of the Ammonia Refrigeration Unit (ARU) was completed and
the system put on line by March 2007. This unit is used to recover
propane from hydrogen streams.

e Construction of the Benzene Stripper was completed and the system put
in service by October 2007. This unit is used to strip benzene from
process waste water.

e Discharge piping was installed at RW #1 to increase the recovery capacity
of he well.

¢ As a matter of preventive maintenance, the lined containments in the
draws north of the slurry wall (seeps 1-9) were upgraded periodically.

e The Facility-Wide Groundwater Monitoring Plan (Revised May 2008) was
approved and implemented in the latter half of 2008.

¢ In September, Group No. 2 RCRA Site Investigation Activities
commenced. Areas included in Group No. 2 are SWMU #2, SWMU #8,
SWMU #9, SWMU #11, and SWMU #18.

e As part of the Closure Plan North and South Aeration Lagoons the ponds
were drained, cleaned out, inspected, repaired, and put back in service.
This process started in October 2008 and was completed in February
2009.

s In March, monitoring wells were installed around the Aeration Lagoons to
satisfy Group #1 RCRA site investigation requirements. Group #3 site
investigation activities began in April. This group includes SWMU #4,
SWMU #5, AOC #22, AOC, #23, AOC #24, AOC #25, and AOC #26.

¢ On November 23, 2009, Western Refining indefinitely suspended refining
operations at the Bloomfield Refinery. The crude unloading and product
loading racks, storage tanks and other supporting equipment remain in
operation. Guidelines from the Facility-Wide Groundwater Monitoring Plan
December 2007(Revised May 2008) will continue to be followed.

N
o
-
o

¢ InJanuary 2010, due to analytical results indicating high benzene levels,
piping was installed to permanently route discharge water from Tank 33 to
the API Separator.
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e Guidelines from the Facility-Wide Groundwater Monitoring Plan December
2007(Revised May 2008) were followed through the first six months of
2010. '

¢ In August Group #4 and Group #5 investigation field activities were
conducted which included the installation of three monitoring wells.

o After receipt of the New Mexico Environmental Department (NMED) letter
Approval with Direction Facility-Wide Groundwater Monitoring dated July
26, 2010, Western personnel followed guidelines from the Facility-Wide
Groundwater Monitoring Plan (FWGMP) dated June 2010.
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SECTION 2.0
SCOPE OF ACTIVITIES

Western Refining indefinitely suspended refining operations at the Bloomfield
Refinery on November 23, 2009. The crude unioading and product loading racks,
storage tanks and other supporting equipment remain in operation. Guidelines
from the Facility-Wide Groundwater Monitoring Plan December 2007(Revised
May 2008) were followed through the first six months of 2010. After receipt of the
New Mexico Environmental Department (NMED) letter Approval With Direction
Facility-Wide Groundwater Monitoring dated July 26, 2010, Western personnel
followed guidelines from the Facility-Wide Groundwater Monitoring Plan dated
June 2010. '

The following is a summary of the activities conducted in 2010.

21 Below-grade Testing

Throughout 2010, pursuant to conditions of approval stated in Discharge Permit
GW-001 (regulated by the Oil Conservation Division), Bloomfield Refinery
personnel conducted annual below-grade sump testing and underground
process/wastewater line testing.

In July 2010, all water-draw sumps located in the Tank Farm were cleaned out
with a vacuum truck, visually inspected, and hydrostatically tested to insure
integrity. All sumps passed the hydrostatic test. Double-walled steel (DW Steel)
sumps were also inspected through the leak detection port. No evidence of
moisture was observed.

Beginning the week of July 12, 2010, all sewer boxes within the facility were
cleaned out with a vacuum truck and inspected. No issues were observed during
inspection of the sewer boxes.

From June 2010 to October 2010, 5,997 feet of underground piping was
hydrostatically tested at Bloomfield Refinery. The piping was located in the
Crude Unit, effluent transfer from Tank 37 to the API Separator, effluent transfer
from Tank 38 to the APl Separator, and effluent transfer from the Aeration
Lagoons to the effluent transfer booster pump (P-671) to the Injection Well. No
issues were identified during underground piping testing.

Below-grade testing spreadsheets are located in Section 13.0

2.2 Field Data Co_llection

All facility monitoring wells, recovery wells, observation and collection wells were
measured for groundwater elevation in March and April following the guidelines
from the Facility-Wide Groundwater Monitoring Plan December 2007(Revised
May 2008). Depth-to-groundwater measurements were collected in all wells
while the recovery wells were in operation and again after the pumps were
removed and water levels had stabilized.
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After receipt of the New Mexico Environmental Department (NMED) letter
Approval With Direction Facility-Wide Groundwater Monitoring dated July 26,
2010, Western personnel followed guidelines from the Facility-Wide Groundwater
Monitoring Plan dated June 2010. In August, prior to groundwater sampling
activities, groundwater levels and SPH thickness measurements were collected
at all wells after the pumps had been removed and groundwater levels had
stabilized.

All water/product levels were measured to an accuracy of 0.01 foot using a
Geotech Interface Probe. After determining water levels, initial well volumes are
calculated. Total purge volume is determined by monitoring electrical
conductance (E.C.), pH, temperature, oxidation reduction potential (ORP), and
total dissolved solids (TDS). after every two gallons or each well volume,
whichever is less, has been purged from the well. The wells were considered
satisfactorily purged after purging three well volumes or when the field parameter
values did not vary by more than 10 percent for at least three measurements.
Field parameters are measured using an Ultrameter 6P.

All purged water was collected in a 55-gallon drum and disposed of through the
refinery wastewater system.

Field data and well elevations can be found in Section 8.0, Tabs 1.0 ~ 3.0 and in
Appendix A — Tabs 1.0-15.0.

2.3 North Boundary Barrier Wall Monitoring

Installation of the North Boundary Barrier Wall and Collection System was
completed by late April 2005. A biweekly fluid measurement plan was
established in August 2005 and continued throughout 2009. This plan requires
monitoring of all observation and collection wells as well as MW-11, MW-12.
MW-20, MW-21, MW-39, MW-45, MW-46, and MW-47.

From April 2005 thru March 31, 2008, a vacuum truck was used to remove total
-fluids from the collection and observation wells three times per week. Since April
2008, total fluids removal from the observation and collection wells along
Hammond Ditch was conducted using a hand bailer to periodically pull separate
phase hydrocarbon from OW 0 +60, OW 1+50, OW 3+85, OW 11+15, MW-45,
and MW-47. All purged water was collected in a 55-gallon drum and disposed of
through the refinery wastewater system.

A bi-weekly fluid measurement program was utilized throughout 2010 to monitor
the sump wells. Measured depth to groundwater tables can be found in Section
8.0 - Tab 2.0. .

2.3.1 Semi-Annual Monitoring

Semi-annual sample collection began during the week of April 5, 2010. Samples
were collected from each observation well and two collection wells (CW 0+60
and CW 25+95), with the exception of wells that contained separate-phase
hydrocarbon (SPH), wells that were dry, or wells that did not contain enough
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water to collect a sample. The samples collected were submitted to HALL
Environmental Laboratories (HALL) and analyzed for the following:

¢ Benzene, Toluene, Ethylbenzene, Xylenes (BTEX), and methyl tert-butyl
ether (MTBE) by EPA Method 82608B;

o Total Petroleum Hydrocarbons - Diesel Range Organics (TPH-DRO) by
EPA Methodv801 5B;

e Total Petroleum Hydrocarbons - Gasoline Range Organics (TPH-GRO) by
EPA Method 8015B (no including at the collection wells).

Prior to sample collection, field measurements were collected which included pH,
temperature, dissolved oxygen (DO), oxidation reduction potential (ORP),
electrical conductivity (E.C.) and total dissolved solids (TDS).

Semi-annual sampling results indicated high benzene levels in CW 25+95 (22
ppm) therefore the well was placed in recovery well service in May 2010.

Measured depth-to-groundwater tables, analytical results, and field
measurements are summarized in Appendix A — Tabs 1-16.
2.3.2 Annual Monitoring

Annual sampling occurred the week of August 16, 2010 Samples were collected
from each observation well and two collection wells (CW 0+60 and CW 25+95),
with the exception of wells that contained separate-phase hydrocarbon (SPH),
wells that were dry, or wells that did not contain enough water to collect a
sample. The samples collected were submitted to HALL and analyzed for the
following:

o BTEX and MTBE by EPA Method 8260B
e TPH-DRO by EPA Method 8015B
e TPH-GRO by EPA Method 80158B (for observation wells only)

Prior to sample collection, field measurements were collected which included pH,
temperature, DO, ORP, electrical conductivity, and TDS.

Measured depth-to-groundwater tables, analytical results, and field
measurements are summarized in Appendix A — Tabs 1-16.
2.4 Seeps Monitoring

A bi-weekly visual inspection of the Seeps (Seeps 1 thru Seep 9) and the San
Juan River Bluff occurred in 2010.
2.4.1 Semi-Annual Monitoring

During the week of Aprit 12, 2010 semi-annual samples were collected from
Seeps 1, 2, 3, 6, and 9. The samples collected were submitted to HALL and
analyzed for the following:
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e BTEX by EPA Method 8260B

e Semi-Volatile Organic Compounds (SVOCs) by EPA Method 8270
e Alkalinity and Carbon Dioxide by SM2320B

e General Chemistry by EPA Method 300.0

Prior to sample collection, field measurements were collected which included pH,
temperature, DO, ORP, electrical conductivity, and TDS. Seeps 4, 5, 7, and 8
were dry when semi-annual monitoring was conducted; therefore analytical
samples were not collected in April 2010 at these locations.

Analytical results can be found in Section 8.0 - Tab 9.0. Field measurements can
be found in Section 8.0 — Tab 3.0.

2.4.2 Annual Monitoring

During the week of August 9, 1009, samples were collected from Seep 1, 3, and
6. The samples collected were submitted to HALL and analyzed for the
following:

e BTEX and MTBE by EPA Method 82608

e SVOCs by EPA Method 8270

e Alkalinity and Carbon Dioxide by SM23208B
¢ General Chemistry by EPA Method 300.0

Prior to sample collection, field measurements were collected which included pH,
temperature, DO, ORP, electrical conductivity, and TDS.

Seeps 2, 4, 5, 7, and 8 were dry when annual monitoring activities were
conducted; therefore analytical samples were not collected in August 2010 at
these locations.

Analytical results can be found in Section 8.0 - Tab 9.0. Field measurements can
be found in Section 8.0 — Tab 3.0.

2.4.3 Surfaced Groundwater

Newly surfaced groundwater was discovered on Wednesday, May 19, 2010
during the bi-monthly visual inspections of the bluff north of the refinery. This new
area is located north of the raw water ponds. A sample was collected on that day
and analyzed for BTEX and MTBE by EPA Method 8260B. Results were
received on May 26, 2010 that indicated a detected benzene concentration of
110 micrograms per liter (ug).

NMED and OCD were contacted following confirmation of the benzene detected
concentration. A summary of the activities performed and data collected
throughout 2010 at this area was provided in the letter report submitted to NMED
and OCD from Western on February 11, 2011. Western personnel will follow the
guidelines stated in NMED's response letter Response to Newly Surfaced
Groundwater Data Summary dated March 2, 2011.
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2.5 Outfail Monitoring

In January 2010, an effluent sample was collected from Tank 33 and analyzed
for the following constituents:

« BTEX and MTBE by EPA Method 82608

Analytical results indicated a detected benzene concentration of 54 milligrams
per liter (mg/L). Based on these results, discharge from Tank 33 was
discontinued. Vacuum trucks were used to transfer effluent water from Tank 38
to the API Separator while piping was installed to permanently route water to the
APl Separator. Currently Tank 33 is bypassed and no analysis is occurring.
2.5.1 Semi-Annual Monitoring

The facility-wide semi-annual monitoring event began during the week of April 5,
2010. Guidelines from the Facility-Wide Groundwater Monitoring Plan (revised
2008) were followed. Samples were collected from East Outfall #2 and East
Outfall #3 and analyzed for the following constituents: '

e BTEX and MTBE by EPA Method 8262B
e Dissolved Metals by EPA Method 60108
- e Total Metals by EPA 6010B & 7470
e Anions by EPA Method 300.0
e Alkalinity and Carbon Dioxide by Standard Method SM 2320B

Prior to sample collection, field measurements were collected which included pH,
temperature, ORP, electrical conductivity, and TDS.

Analytical results are in Section 8.0 - Tab 9.0 and field measurements are
located in Section 8.0 — Tab 3.0.
2.5.2 Annual Monitoring

On August 8, 2010, samples were collected at East Outfall #2 and East Outfall
#3. The samples were submitted to HALL and analyzed for the following
constituents:

e BTEX and MTBE by EPA Method 8262B

¢ Dissolved Metals by EPA Method 60108

o Total Metals by EPA 6010B & 7470

e Anions by EPA Method 300.0

¢ Alkalinity and Carbon Dioxide by Standard Method SM 2320B

Prior to sample collection, field measurements were collected which included pH,
temperature, ORP, electrical conductivity, and TDS.
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2.6 Refinery Complex Monitoring

2.6.1 Semi-Annual Monitoring

The Facility-Wide Semi-Annual Monitoring Event began during the week of April
5, 2010. Guidelines from the Facility-Wide Groundwater Monitoring Plan (revised
2008) were followed. Groundwater samples were collected from MW-1, MW-8,
MW-12, MW-13, MW-30, MW-33, MW-35, MW-37, and MW-38. Samples

~ collected were submitted to HALL and analyzed for the following constituents:

e BTEX and MTBE by EPA Method 8260B
s TPH-GRO by EPA Method 80158
e TPH-DRO by EPA Method 8015B

Prior to sample collection, field measurements were collected which included pH,
temperature, DO, ORP, electrical conductivity, and TDS.

MW-6 was dry and therefore not sampled. MW-20 contained separate phase
hydrocarbon and was not sampled.

Analytical results are summarized in Section 8.0 Tabs 4.0 — 7.0. Field
measurements are located in Section 8.0 — Tab 3.0.

2.6.2 Annual Monitoring

The Facility-Wide Annual Monitoring Event began during the week of August 16,
2010. Guidelines from the Facility-Wide Groundwater Monitoring Plan dated June
2010 were followed. Groundwater samples were collected from MW-1, MW-4,
MW-8, MW-11, MW-12, MW-13, MW-26, MW-27, MW-29, MW-30, MW-31, MW-
32, MW-33, MW-34, MW-35, MW-37, MW-38, MW-40, MW-44, RW-9, RW-15,
RW-18, RW-23, and RW-43. The samples collected were submitted to HALL
and analyzed for the following constituents:

e Volatile Organic Compounds (VOCs) by EPA Method 8260B
e TPH-GRO and TPH-DRO by EPA Method 8015B

« Total RCRA 8 Metals by EPA Method 6010B/7470

¢ Dissolved Metals by EPA Method 6010B

e Anions by EPA Method 300.0

e Alkalinity and Carbon Dioxide by Standard Method SM2320B

Prior to sample collection, field measurements were collected which included pH,
temperature, DO, ORP, electrical conductivity, and TDS.

MW-3, MW-5, and MW-6 were dry and no samples were collected. MW-20,
MW-21, RW—28 and RW-42 contained separate phase hydrocarbon and were
not sampled.

With implementation of the Facility-Wide Groundwater Monltor/ng Plan dated
June 2010, RCRA Investigation wells were also included in the annual sampling
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event. Samples were collected from MW-SO, MW-51, MW-52, MW-53, M\W-55,
MW-58, MW-59, MW-60, MW-62, MW-63, MW-64, and MW-65. The samples
o were analyzed for the following constituents:

e VOCs by EPA Method 8260B

e SVOCs by EPA Method 8270

e TPH-GRO and TPH-DERO by EPA Method 8015B

o Total RCRA 8 Metals by EPA Method 6010B/7470

¢ Dissolved Metals by EPA Method 6010B

« Anions by EPA Method 300.0 |

o AIkaIinity/Cérbon Dioxide by Standard Method SM2320B

Prior to sample collection, field measurements were collected which included pH,
temperature, DO, ORP, electrical conductivity, and TDS.

MW-54, MW-56, MW-57, MW-61, and MW-66 contained separate phase
hydrocarbon and therefore were not sampled.

The analytical laboratory analyzed for combined Nitrate (as N) + Nitrite (as N) to
meet hold time for MW-40, MW-55, MW-58, MW-59, MW-64, and MW-65. Due to
matrix interferences, the total selenium reporting level on MW-59 is above the
regulatory level of 0.05 mg/L. This was due to required dilution during sample
analysis.

‘ Analytical results are summarized in Section 8.0 -Tabs 4.0 -8.0. Field
measurements are located in Section 8.0 — Tab 3.0.

2.7 San Juan River Monitoring

The San Juan River was sampled on a semi-annual basis in 2010. Samples were
collected in April and August and analyzed for the following constituents:

e BTEX and MTBE by EPA Method 8260B

e TPH-GRO and TPH-DRO by EPA Method 8015B

e Total RCRA 8 Metals by EPA Method 6010B/7470

o Dissolved Metals by EPA Method 6010B

e Cations and Anions by EPA Method 300.0

e Alkalinity and Carbon Dioxide by Standard Method SM 23208
Analysis is summarized in Section 8.0 - Tab 10.0.
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Section 3.0  Regulatory Criteria / Groundwater Cleanup Standards




Table of New Mexico and USEPA Groundwater Standards

Metals (mgf)
Antimony 0.006 2
Arsenic 0.012
Barium 1.0
Beryllium 0.004 2
Cadmium 0.005 2
Chromium 0.06
Cobalt 0.05
Copper 1.0
Cyanide 0.2
Lead 0.015%
Mercury 0.002
Nickel 0.200
Selenium 0.05
Silver 0.05
Uranium 0.03
Vanadium 0.26°
Zinc 10.0

Groundwater Standards are WQCC 20NMAC 6.2.3103 unless otherwise indicated
2 - Federal Maximum Contaminant Level

3 - USEPA Regional Screening Levels (April 2009)

Ne - not established
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Table of New Mexico and USEPA Groundwater Standards

Semivolatiles (ugh)
1,2,4-Trichiorobenzene 702
1,2-Dichlorobenzene 600%
1,3-Dichlorobenzene Ne
1,4-Dichlorobenzene 752
2,4,5-Trichlorophenol 3,700
2,4,6-Trichlorophenol 6.1°
2,4-Dichiorophenol 1103
2,4-Dimethylphenol 7303
2,4-Dinitrophenol 733
2,4-Dinitrotoluene 0.22°
2,6-Dinitrotoluene 373
2-Chloronaphthalene 29007
2-Chlorophenol 180°
2-Methylnaphthalene 150°
2-Methylphenol 1,800 °
2-Nitroaniline 110°
2-Nitrophenol Ne
3,3'-Dichlorobenzidine 0.15°
3+4-Methylphenol 1803
3-Nitroaniline Ne
4,6-Dinitro-2-methylphenol Ne
4-Bromophenyl phenyl ether Ne
4-Chloro-3-methylphenol Ne
4-Chloroaniline 0.34°
4-Chlorophenyl phenyl ether Ne
. 4-Nitroaniline 3.4°
4-Nitrophenol Ne
Acenaphthene 2200°
Acenaphthylene Ne

Groundwater Standards are WQCC 20NMAC 6.2.3103 unless otherwise indicated

2 - Federal Maximum Contaminant Level

3 - USEPA Regional Screening Levels (April 2009)

Ne - not established
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Table of New Mexico and USEPA Groundwater Standards

Semivolatiles (ugli)
Aniline 123
Anthracene 1100
Azobenzene 0.12°
Benz(a)anthracene 0.029 °
Benzo(a)pyrene 02?2
Benzo(b)fluoranthene 0.029°3
Benzo(g,h,i)perylene - Ne
Benzo(k)fluoranthene 0.29°3
Benzoic acid 150,000 ®
Benzyl alcohol 1800°
Bis(2-chloroethoxy)methane 110
Bis(2-chloroethyl)ether . . 0.0123
Bis(2-chloroisopropyl)ether "Ne
Bis(2-ethylhexyl)phthalate 62
Butyl benzyl phthalate 353
Carbazole Ne
Chrysene 29°
Dibenz(a,h)anthracene 0.0029°%
Dibenzofuran Ne
Diethyl phthalate 29,000°
Dimethyt phthalate Ne
Di-n-buty! phthalate Ne
Di-n-octyl phthalate Ne
Fluoranthene 1,500 ®
Fluorene 1500°
Hexachlorobenzene 1.02
~ Hexachlorobutadiene 0.86°
Hexachlorocyclopentadiene 50 2
Hexachloroethane 48°

Groundwater Standards are WQCC 20NMAC 6.2.3103 unless otherwise indicated
2 - Federal Maximum Contaminant Level

3 - USEPA Regional Screening Levels (April 2009)

Ne - not established
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Table of New Mexico and USEPA Groundwater Standards

Semivolatiles (ugh) o
Indeno(1,2,3-cd)pyrene 0.029°
Isophorone 713
Naphthalene 0.14°
Nitrobenzene ' 0.12°
N-Nitrosodimethylamine 10.00042 3.
N-Nitrosodi-n-propylamine 0.0096 2
N-Nitrosodiphenylamine 143
Pentachlorophenol 12
Phenanthrene Ne
Phenol 5°
Pyrene 1100°
Pyridine 378

Groundwater Standards are WQCC 20NMAC 6.2.3103 unless otherwise indicated
2 - Federal Maximum Contaminant Level
3 - USEPA Regional Screening l.evels (April 2009)

Ne - not established
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Table of New Mexico and USEPA GroundWater Standards

Q Volatiles (ugll)
1,1,1,2-Tetrachloroethane 0.52°
1,1,1-Trichloroethane 60
1,1,2,2-Tetrachloroethane 10
1,1,2-Trichloroethane 52
1,1-Dichloroethane 25
1,1-Dichloroethene 5
1,1-Dichloropropene Ne
1,2,3-Trichlorobenzene Ne
1,2,3-Trichloropropane 0.0096°
1,2,4-Trichlorobenzene 70.0%
1,2,4-Trimethylbenzene 15.0°
1,2-Dibromo-3-chloropropane 022
1,2-Dibromoethane (EDB) 0.052
1,2-Dichlorobenzene © 600.02
~ 1,2-Dichloroethane (EDC) 52
1,2-Dichloropropane 50°2
@ 1,3,6-Trimethylbenzene V 123
1,3-Dichlorobenzene Ne
1,3-Dichloropropane 7303
1,4-Dichlorobenzene 75.02
1-Methyinaphthalene 2.33
2,2-Dichioropropane Ne
2-Butanone 710.0°
2-Chlorotoluene 730.0 3
2-Hexanone Ne
2-Methylnaphthalene 160°
4-Chiorotoluene 2600°
4-Isopropyltoluene . Ne
4-Methyl-2-pentanone .Ne

Groundwater Standards are WQCC 20NMAC 6.2.3103 unless otherwise indicated
2 - Federal Maximum Contaminant Level
3 - USEPA Regional Screening Levels {April 2009)

Ne - not established
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Table of New Mexico and USEPA Groundwater Standards

Volatiles (ugh)
Acetone 22000°
Benzene 52
Bromobenzene 20°
Bromodichloromethane 0.12°
Bromoform 85°
Bromomethane 87°
Carbon disulfide 1,000 °
Carbon Tetrachloride 52
Chlorobenzene 100.0 2
Chioroethane Ne
Chloroform 100
Chioromethane 1903
cis-1,2-DCE 702
cis-1,3-Dichioropropene 04°
Dibromochloromethane 0.15°
Dibromomethane 370°
Dichlorodifluoromethane 390 °
Ethylbenzene 7002
Hexachiorobutadiene 0.86°
isopropylbenzene 680°
Methyl tert-butyl ether (MTBE) 12°
Methylene Chloride 52
Naphthalene 0.14°
n-Butylbenzene Ne
n-Propylbenzene Ne
sec-Butylbenzene Ne
Styrene 100
tert-Butylbenzene Ne
Tetrachloroethene (PCE) 52

Groundwater Standards are WQCC 20NMAC 6.2.3103 unless otherwise indicated

2 - Federal Maximum Contaminant Level

3 - USEPA Regional Screening l.evels (April 2009)

Ne . not established
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Table of New Mexico and USEPA Groundwater Standards

Volatiles (ught)
Toluene 750
trans-1,2-DCE 100 2
trans-1,3-Dichloropropene 0.4°3
Trichloroethene (TCE) 52
Trichlorofiuoromethane 1,300 3
Viny! chloride 1
Xylenes, Total 620

Groundwater Standards are WQCC 20NMAC 6.2.3103 unless otherwise indicated

2 - Federal Maximum Contaminant Level

3 - USEPA Regional Screening Levels (April 2009)

Ne - not established
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Table of New Mexico and USEPA Groundwater Standards

General Chemistry (mgfl) e
Alkalinity, Total (As CaCO3) Ne
Bicarbonate Ne
Calcium Ne
Carbonate Ne
Chloride 250
Fluoride 1.6
Iron 1
Magnesium Ne
Manganese 0.2
Nitrogen, Nitrate (As N) 10
Nitrogen, Nitrite (As N) 12
Nitrate (As N)+Nitrite (As N) 10
Potassium Ne
Sodium Ne
Sulfate 600
Groundwater Standards are WQCC 20NMAC 6.2.3103 unless otherwise indicated @

2 - Federal Maximum Contaminant Level
3 - USEPA Regional Screening Levels (April 2009)

Ne - not established
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20.6.2.3103 STANDARDS FOR GROUND WATER OF 10,000 mg/l TDS CONCENTRATION OR LESS: The
following standards are the allowable pH range and the maximum.allowable concentration in ground water for the
contaminants specified unless the existing condition exceeds the standard or unless otherwise provided in Subsection D of
@ Section 20.6.2.3109 NMAC. Regardless of whether there is one contaminant or more than one contaminant present in

ground water, when an existing pH or concentration of any water contaminant exceeds the standard specified in Subsection
A, B, or C of this section, the existing pH or concentration shall be the allowable limit, provided that the discﬁarge at such
concentrations will not result in concentrations at any place of withdrawal for present or reasonably foreseeable future use in
excess of the standards of this section. These standards shall apply to the dissolved portion of the contaminants specified with
a definition of dissolved being that given in the publication "methods for chemical analysis of water and waste of the U.S.
environmental protection agency," with the exception that standards for mercury, organic compounds and nob-aqueous phase
liquids shall apply to the total unfiltered concentrations of the contaminants.

. Human Health Standards-Ground water shall meet the standards of Subsection A and B of this section
unless otherwise provided. If more than one water contaminant affecting human health is present, the toxic pollutant criteria
as set forth in the definition of toxic pollutant in Section 20.6.2.1101 NMAC for the combination of contaminants, or the
Human Health Standard of Subsection A of Section 20.6.2.3103 NMAC for each contaminant shall apply, whichever is more
stringent. Non-aqueous phase liquid shall not be present floating atop of or immersed within ground water, as can be

reasonably measured. -

(1) ATSENIC (AS)e.eiiiiiiiiiini i e 0.1 mg/i

(2) Barium (Ba).....ccooeveiiiiiiii i e e 1.0 mg/1

(3) Cadmium (Cd)......coviiiiiiniiiiiiii e 0.01 mg/l

(4) Chromium (Cr)......ccooeviiriiiiiiriiiiin e et e 0.05 mg/

(5) Cyanide (CN)....ovuviriiiiiiiiiiiii e et eevaee e e e e 0.2 mgN

(6) FIUOHde (F)..coveeininiii e e e 1.6 mg/l

(7)) Lead (Ph).ccn e e e 0.05 mg/1

(8) Total Mercury (HE).covininiiiiiiii st e e 0.002 mg/1

(9) Nitrate (NO; a5 N).ooooiiiiiiiiiiiiinii e 10.0 mg/]

(10)  Selenium (S€). ..o 0.03 mg/

(11} SIIVEr (AR vt e e eaas 0.05 mg/1

(12)  Uranium (U)o e e e 0.03 mg/l

(13) Radioactivity;: Combined Radium-226 & Radium-228................ 30 pCin

(14) BeNZene.....c.oouviniiiiiiiiiiiiiiii i e 0.01 mg/1
e (15) Polychlorinated biphenyls (PCB'S).......cocooevvviiiniininiiininn 0.001 mg/1

(16)  TOIUENE.....ocoiiriiiiiiiiiiii e e e 0.75 mg/|

(17) Carbon Tetrachloride..........ccociiiiiiiiiiiiii e e 0.01 mg/]

(18) 1,2-dichloroethane (EDC) .........ccoovviviiiiiiiiiii e, 0.01 mg/i

(19)  1,1-dichioroethylene (1,1-DCE) ..o 0.005 mg/|

(20)  1,1,2,2-tetrachloroethylene (PCE) ..........coooooiviniiininnenn, 0.02 mg/}

(21)  1,1,2-trichloroethylene (TCE) ........coviviiiii e 0.1 mg/l

(22) ethylbenzene..........coooviiiiiiiiiiii i e 0.75 mg/

(23)  total XYIENes. .. .c.oiii e 0.62 mg/]

(24) methylene chloride........ooovveiiiveiiin i e 0.1 mg/l

(25)  chloroform........iviniii e e 0.1mg/1

(26) 1,1-dichloroethane.............coooiiiiiiiiiiiii e 0.025 mgyI

(27) ethylene dibromide (EDB) ...........coiiiiiiii i 0.0001 mg/I

(28) 1,1,i-trichloroethane............ccooiiviiiiii i 0.06 mg/

{29) 1,1, 2-trichloroethane.............oiiiiii 0.0 mg/

(30) 1,1,2,2-tetrachlorogthane...........c..cooviiiiiii i e, 0.01 mgn

(31)  vinYlchloride.....ovoviiiiii i e 0.001 mg/1

(32) PAHs: total naphthalene plus monomethylnaphthalenes................... 0.03 mg/1

(33)  DeNZO-28-PYTEINE.....oureiniinininintiiniie ittt e s e e earenerene s 0.0007 mg/1

B. Other Standards for Domestic Water Supply

(1) Chloride (C1) .eviiiiriie i s e e e 250.0 mg/1

(2)  Copper(Cu) v e e 1.0 mg/l

(3)  Iron (Fe) coevniniii e e 1.0 mg/

(4) Manganese (MD) ......ooiiiiiiiiiii i e 0.2 mgN

(6)  PhemOlS. ..o e 0.005 mg/1

(7)) Sulfate (SO,) «oovviiiiiiiii i e 600.0 mg/|

(8) Total Dissolved Solids (TDS) .....ccoeiirviiiiiiiii e 1000.0 mg/1

‘ _ (9)  ZINC(ZN) oeeiri i e s e e e e e e it aae e 10.0 mgf}
(10)  PHurni e s between 6 and 9
C. Standards for Irrigation Use - Ground water shall meet the standards of Subsection A, B, and Cof
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20.6.2 NMIAC . o on o

this section unless otherwise provided.

(1) Aluminum (Ao oot v e e et er s e i e e re e s 5.0 mg/l

(2) Boron(B)....coooiviiiiiiiiiiiii e e 0.75 mg/l

(3)  Cobalt (Co) .iivieriiiiiiiii it e et err b e e e e e e 0.05 mg/l 0
(4) Molybdenum (Mo) ........ooiviiiiiiiiiiiiieiii e 1.0 mg/l '

(5) ‘Nickel L L) T UPRTR 0.2 mg/l

[2-18-77, 1-29-82, 11-17-83, 3-3-86, 12-1-95; 20.6.2.3103 NMAC - Rn, 20 NMAC 6.2.111.3103, 1-15-01; A, 9-26-04)
[Note: For purposes of application of the amended numeric uranium standard to past and current water discharges (as of 9-
26-04), the new standard will not become effective until June 1, 2007. For any new water discharges, the uranium standard is

effective 9-26-04

mhtm]:file:/A\\blmfile0 1\environmental\Annual Report 2008\20_6_2 NMAC.mht 1/14/2009



NEW MEXICO ENVIRONMENT DEPARTMENT TPH SCREENING GUIDELINES
October 2006

In some instances, it may be practical to assess areas of soil contamination that are the result of
releases of petroleum products such as jet fuel and diesel, using total petroleum hydrocarbon
(TPH) analyses. TPH results may be used to delineate the extent of petroleum-related
contamination at these sites and ascertain if the residual level of petroleum products in soil
represents an unacceptable risk to future users of the site. Petroleum hydrocarbons represent
complex mixtures of compounds, some of which are regulated constituents and some compounds
that are not regulated. In addition, the amount and types of the constituent compounds in a
petroleum hydrocarbon release differ widely depending on what type of product was spilled and
how the spill-has weathered. This variability makes it difficult to determine the toxicity of
‘weathered petroleum products in soil solely from TPH results; however, these results can be used
to approximate risk in some cases, depending: upon the nature of the petroleum product, the
release scenario, how well the site has been characterized, and anticipated potential future land
uses. In some cases, site clean up cannot be based solely on results of TPH sampling, The New
Mexico Environment Department (NMED) will make these determinations on a case by case
basis. If NMED determines that additional data are necessary, these TPH guidelines must be
used in conjunction with the screening guidelines for individual petroleum-related contaminants
in Table 3 and other contaminants, as applicable.

The screening levels for each petroleum carbon range from the Massachusetts Department of
Environmental Protection (MADEP) Volatile Petroleum Hydrocarbons/Extractable Petroleum
Hydrocarbons (VPH/EPH) approach and the percent composition table below were used to
generate screening levels corresponding to total TPH. Except for waste oil, the information in the
compositional assumptions table was obtained from the Massachusetts Department of
- Environmental Protection guidance document Implementation of the MADEP VPH/EPH
Approach (October 31, 2002). TPH toxicity was based only on the weighted sum of the toxicity
of the hydrocarbon fractions listed in Table 1.

Table 1. TPH Compositional Assumptions in Soil

Petroleum Product C11-C22 Aromatics | C9-C18 Aliphatics | C19-C36 Aliphatics
D.iesel #2/ new crankcase 60% 40% 0%
oi
#3 and #6 Fuel Oil 70% 30% 0%
Kerosene and jet fuel 30% 70% 0%

i | oil dielectri
fr;/{llix:iera oil dielectric 20% 40% 40%
Unknown oil* 100% 0% ‘ 0%
Waste Oil° 0% 0% 100%

a

Sites with oil from unknown sources must be tested for volatile organic compounds (VOCs), semi-volatile organic
compounds (SVOCs), metals, and polychiorinated biphenyls (PCBs) to determine if other potentially toxic constituents
are present. The TPH guidelines in Table 2 are not designed to be protective of exposure to these constituents therefore
Ehcy must be tested for, and compared to, their individual NMED soil screening guidelines.

Compositional assumption for waste oil developed by NMED is based on review of chromatographs of several types
of waste oil. Sites with waste oil must be tested for VOCs, SVOCs, metals, and PCBs to detenmine if other potentially
toxic constituents are present. The TPH guidelines in Table 2 are not designed to be protective of exposure to these
constituents therefore they must be tested for, and compared to, their individual NMED soit screening guidelines.
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A TPH screening guideline was calculated for each of the types of petroleum product based on
the assumed composition from Table 1 for petroleum products and the direct soil standards
incorporating ceiling concentrations given in the MADEP VPH/EPH Excel spreadsheet for each
of the carbon fractions. Groundwater concentrations are based on the weighted sum of the

noncarcinogenic toxicity of the petroleum fractions. ‘

Method 1 from the MADEP VPH/EPH-document was applied, which represents generic cleanup
standards for soil and groundwater. Method 1 applies if contamination exists in only soil and
groundwater, The MADEP VPH/EPH further divides groundwater into standards. Standard
GW-1 applies when groundwater may be used for drinking water purposes. GW-1 standards are
based upon ingestion and use of groundwater as a potable water supply. The TPH screening
guidelines for sites with potable groundwater are presented in Table 2a. '

Table 2a. TPH Screening Guidelines for Potable Groundwater (GW-1)

- TPH
Industrial Concentration in
i ial Di ndustria Groundwater (mg/L
Petroleum Product g:sz()l:::;a(lnl‘)gx;:c)t Direct Exposure (mg/L)
. P 8 (mg/kg)
Diesel #2/crankcase 520 1120 1.72
oil ,
#3 and #6 Fuel Oil | 440 890 1.34
Kerosene and jet ‘ 760 1810 2.86
fuel '
Mineral oil - 1440 3040 3.64
dielectric fluid
Unknown oil 200 - 200 0.2
b ]
Waste Oil - 2500 5000 PegoleumTRelate,d
ontaminants
Gasoline Not applicable Notapplicable Petroleum-Related
Contaminants

Sites with oif from unknown sources must be tested for volatile organic compounds (VOCs), semi-volatile organic
compounds (SVOCs), metals, and polychlorinated biphenyls (P CBs) to determine if other patentially toxic constituents
are present. The TPH guidelines in Table 2 are not designed to be protective of exposure to these constituents therefore
ﬂ:ey must be tested for, and compared to, their individual NMED soil screening guidelines.

Compositional assumption for waste oil developed by NMED is based on review of chromatographs of several types
of waste oil. Sites with waste oil must be tested for VOCs, SV OCs, metals, and PCBs to determine if other potentially
toxic constituents are present. The TPH guidelines in Table 2 are not designed to be protective of exposure to these
constituents therefore they must be tested for. and compared to, their individual NMED soil screening guidslines,

The second standard is GW-2, which is applicable for sites where the depth to groundwater is less
than 15 feet from the ground surface and within 30 feet of an occupied structure. The structure
may be either residential or industrial. GW-2 standards are based upon “inhalation exposures that
could occur to occupants of the building impacted by volatile compounds, which partition from .
the groundwater” (MADEP 2001). The GW-2 screening guidelines ONLY apply for the
evaluation of inhalation exposures. If potential ingestion or contact with contaminated soil and/or
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groundwater could occur, then the screening guidelines provided in Table 2.a should be applied.
Table 2.b lists the TPH screening guidelines for the inhalation scenario.

Table 2b. TPH Screening Guidelines — Vapor Migration and Inhalation of Groundwater

(GW-2)
TPH
od " Concentration in
Petroleum Product Residential Direct Dire:t Illasxt;:)asure Groundwater (mg/L)
e
. Exposure (mg/ko
Diesel #2/crankcase 880 2200 30.4
oil
#3 and #6 Fuel Qil 860 2150 - 353
Kerosene and jet 940 - 2350 15.7
fuel )
Mineral oil 1560 3400 10.4
dielectric fluid
Unknown ol 800 2000 50.0
o 2500 5000 Petroleum-Related
Waste Oil Contaminants
Gasoline Not applicable Not applicabie Petroleum-Related
: Contaminants

a
Sites with oil from unknown sources must be tested for volatile organic compounds (VOCs). semi-volatile organic

compounds (SVOCs), metals, and polychlorinated biphenyls (PCBs) to determine if other potentially toxic constituents
are present. The TPH guidelines in Table 2 are not designed to be protective of exposure to these constituents therefore
they must be tested for, and compared to, their individual NMED soil screening guidelines.

b

Compositional assumption for waste oil developed by NMED is based on review of chromatographs of several types
of waste oil. Sites with waste oil must be tested for VOCs, SVOCs, metals. and PCBs to determine if other potentially
toxic constituents are present. The TPH guidelines in Table 2 are not designed to be protective of exposure io these
constituents therefore they must be tested for, and compared to. their individual NMED soi) screening guidelines.

Mineral oil based hydraulic fluids can be evaluated for petroleum fraction toxicity using the
screening guidelines from Tables 2a and 2b specified for waste oil, because this type of hydraulic
fluid is composed of approximately the same range of carbon fractions as waste oil. However,
these hydraulic fluids often contain proprietary additives that may be significantly more toxic
than the oil itself; these additives must be considered on a site- and product-specific basis (see
ATSDR hydraulic fluids profile reference). Use of alternate screening guideline values
requires prior written approval from the New Mexico Environment Department. TPH
screening guidelines in Tables 22 and 2b must be used in conjunction with the screening levels
for petroleum-related contaminants given in Table 3 because the TPH screening levels are NOT
designed to be protective of exposure to these individual petroleum-related contaminants. Table
3 petroleum-related contaminants screening levels are based on the NMED Technical Background
Document  for Development of Soil Screening Levels, Rev 4.0 (June 2006).

The list of petroleum-related contaminants does not include polyaromatic hydrocarbons (PAHs)
with individual screening levels that would exceed the total TPH screening levels (acenaphthene,
anthracene, flouranthene, flourene, and pyrene). In addition, these TPH screening guidelines are
based solely on human health, not ecological risk considerations, protection of surface water, or
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potential indoor air impacts from soil vapors. Potential soil vapor impacts to structures or utilities
are not addressed by these guidelines. Site-specific investigations for potential soil vapor impacts
to structures or utilities must be done to assure that screenings are consistently protective of
human health, welfare or use of the property. NMED believes that use of these screening
guidelines will allow more efficient screenings of petroleum release sites at sites while protecting
human health and the environment. Copies of the references cited below are available on the
MADEP website at http://www.state.ma.us/dep/bwsc/vph_eph.htm and the NMED website at
-http://www.nmenv.state.nm.us/HWB/guidance.html. '

Revised Table 3. Petroleum-Related Contaminants Screening Guidelines

Values for Direct D“:g?go
Exposure to Soil oW
" NMED NMED Protection | NMED DAF® 1
Residentiat industriat {mglkg in GW Protection
Petroleum-Related Contaminants | SSL (mgfiig) | SSL (markg) soif) (mglkg in soil)
Benzene 1.038+01 2.58E+01 2.01E-02 1.00E-03
Toluene 2.52E+02 2.52E+02 2.17E+01 1.08E+00
Ethylbenzene 1.28E+02 1.28E+02 2.02E+01 1.01E+00
Xylenes® 8.20E+01 8.20E+01 2.06E+00 1.03E-01
Naphthalene 7.85E+01 3.00E+02 3.94E-01 1.97E-02
2-Methyi naphthaiene® 5.00E+02 1.00E+03 —* -t
Benzo(a)anthracene ) -6.21E+00 2.34E+01 1.09E+01 5.43E-01
Benzo(b)fiuoranthene 6.21E+00 2.34E401 3.35E+01 - 1.68E+00
Benzo(k)fiuoranthene ' 6.21E+01 2.34E+02 3.35E+02 1.68E+01
Benzo{a)pyrene 6.21E-01 2.34E+00 - 2.78E+00 1.39E.04
Chrysene 6.15E+02 2316403 | 3.48E+02 1.74E+40"
Dibenz(a,h)yanthracene 6.21E-01 2.34E+00 1.04E+01 5.18E-01
indeno(1,2,3-c.d}pyrene ©6.21E+00 2.34E+01 9.46E+D1 4.73E+00
® DAF - Dilution Attenuation Factor
b For contaminated soil in contact with groundwater.
° Based upon {otal xylenes _
¢ No'NMED value available, value taken fram Massachusetts Contingency Plan, 310 CMR 40.0985, 4/3/06.
° No NMED value available and \eachability-based value for DAF =1 or 20 not established in the Massachusetis
Contingency Plan, 310 CMR 40.0985, 4/3/06.
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SECTION 6.0 |
REMEDIATION SYSTEM MONITORING

6.1 Total Fluids Pumping

The total fluids pumping system is used to bring SPH and hydrocarbon impacted
groundwater to the surface for treatment or disposal. This is accomplished by
pumping wells within the SPH plume and adjacent areas. The recovery wells
pump SPH and hydrocarbon impacted groundwater to the refinery AP separator
for product recovery, and then through the refinery process wastewater treatment
system. Pumping is most effective in saturated zones with high hydraulic
conductivities such as those measured at the refinery. In 2010 total fluids
pumping was accomplished through the use of fourteen recovery wells: RW-1,
RW-2, RW-9, RW-14, RW-15, RW-16, RW-17, RW-18, RW-19, RW-22, RW-23,
RW-28, RW-42 and RW-43.

In 2010 the estimated total gallons pumped (SPH and water) from the recovery
wells was 1,232,649 gallons.

6.2 North Boundary Barrier Wall

Installation of the North Boundary Barrier Wall and Collection System were
“completed in April 2005. The North Boundary Barrier Wall consists of a 2,700
foot long bentonite slurry wall that extends 2 to 5 feet into the Nacimiento
Formation. The primary purpose of the wall is to prevent the migration of
hydrocarbon-impacted groundwater towards the San Juan River. The collection
system consists of 15 collection wells positioned along the refinery-side of the
barrier wall. For every collection wells there was installed an observation well
along the river-side of the barrier wall.

Groundwater that reaches the Barrier Wall is consequently backed up into the
French drain located underneath the Hammond Ditch. Fluids in the French drain
discharge into Tank 37 via gravity. The fluids from Tank 37 are then pumped to
the APl Separator.

From April 2005 to March 31, 2008, a vacuum truck was used to remove fluids
from the collection and observation wells at a frequency of 3 times per week.
Since April 2008, fluid removal from the observation and collection wells along
Hammond Ditch has consisted of using a hand bailer to periodically pull separate
phase hydrocarbon from OW 0 +60, OW 1+50, OW 3+85, OW 11+15, MW -45,
and MW -47. All purged water was collected in a 55-gallon drum and disposed of
through the refinery wastewater system.

Bloomfield Refinery personnel continued to monitor fluid levels on both sides of
the barrier wall by collecting depth-to-water and depth-to-product measurements
every other week throughout 2010. Depth-to-groundwater measurement data
from January 2010 through December 2010 is located in Appendix A, Tabs 1 -12.
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6.3 Hammond Ditch Recovery System

The Hammond Ditch Recovery System consists of recovery Tank 37, which
collects groundwater from two 8-inch influent lines connected to the perforated
sub-drain (the French Drain) beneath the Hammond Irrigation Canal. The Tank
37 liquid level has a float control system and automatically pumps through a flow
meter to the API Separator. The total volume pumped through the flow meter in
2010 was 2,397,103 gallons.

6.4 North Outfalls/Draws

A bi-weekly visual inspection of Seeps 1-9 and the San Juan River Bluff occurred
throughout 2010. -

The vast majority of the fluids in the outfalls are from precipitat'ion events. Water
recovery at the seeps is dependant on whether the analytical results exceed any
regulatory standards. If exceeded, that water will be pumped for recovery.

Inspections of the draws north of the barrier wall and analysis of samples of
water collected in the seeps indicate that the barrier wall is preventing migration
of contaminated groundwater toward the San Juan River. Since installation of the
barrier wall, all previous areas where seepage of fuel hydrocarbon impacted
water was present have been eliminated.

6.5 River Terrace

The River Terrace Bioventing Project was placed on-line in January 2006.
Monitoring and remedial actions are following the Voluntary Measures Bioventing
Monitoring Plan that has been approved by NMED and are submitted in a
separate report to the agencies.

6.6 East Outfall
The east outfall is collected into a pipe, which flows to Tank 38 and then is
pumped to the API. The total gallons pumped in 2010 were 10,563,144 gallons.

6.7 Overall System Capabilities

Recovery volumes have remained consistent over the last few years. The
remediation system has continued to be effective after the shut down of
Bloomfield Refinery.
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SECTION 7.0
SUMMARY

7.1 Compliance Monitoring

Measured depth-to-groundwater tables and analytical summaries are located in
Section 8.0 of this report.

7.2 Refinery Complex

7.2.1 Groundwater Measurements

Depth-to-groundwater measurements were collected at all refinery monitoring
wells, recovery wells, observation and collection wells in March and April 2010
following the guidelines from the Facility-Wide Groundwater Monitoring Plan
December 2007(Revised 2008). \Water elevation measurements were collected
in all wells while the recovery wells were in operation and again after the pumps
were removed and water levels had stabilized.

After receipt of the New Mexico Environmental Department (NMED) letter
Approval with Direction Facility-Wide Groundwater Monitoring dated July 26,

2010, Western personnel followed guidelines from the Facility-Wide Groundwater -
Monitoring Plan dated June 2010. In August, prior to groundwater sampling
activities, groundwater levels and SPH thickness measurements were collected

at all wells after the pumps had been removed and water levels had stabilized.

As outlined in the Facility-Wide Groundwater Monitoring Plan, wells at the
Bloomfield Refinery have been segregated into five separate groups within the
Refinery Complex.

o Background Wells: This group includes MW-3, MW-5, and MW-6.

e Cross-gradient Wells: This group includes MW-1, MW-13, MW-26,
MW-27, MW-32, and MW-33.

¢ Refinery Area Wells: This group includes 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.

e Down-gradient Wells: This group includes MW-11, MW-12, MW-34,
MW-35, MW-37, and MW-38.

RCRA Investigation Wells: This group includes 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, and MW-66.

The RCRA Investigation wells were added to the Facility-Wide Groundwater
Monitoring Plan dated June 2010, and therefore were not included in the semi-
annual sampling event that was conducted in April 2010.

Figures 4 - 8 in Section 9.0 present groundwater elevation and contour maps that
were developed using the data gathered in the groundwater measurement
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program. Depth-to-groundwater summary tables used to determine Figures 4 —
11 can be found in Section 8.0, Tab 1.0. The following is a brief summary of the
total fluid measurements collected in 2010.

Background Wells

Monitoring wells MW-5 and MW-6 were dry in March, April, and August of 2010.
MW-3 had very little groundwater detected throughout 20120 with fiuid thickness
levels ranging between 0.40 feet and 0.42 feet.

Refinery Wells

Monitoring well MW-4, MW-8, MW-29, MW-30, MW-31, MW-44, and recover well
RW-15 did not contain separate phase hydrocarbon (SPH) during any of the
three measuring events. ‘

Due to heavy mud conditions, Western personnel could not locate MW-40 in the
field; therefore depth-to-fluid measurements were not collected at MW-40 during
the 1%t and 2" quarters of 2010. The well was located using a metal detector and
marked for future reference. MW-40 did not contain SPH in August 2010.

SPH was detected at RW-9 (0.01 ft) in March 2010. SPH was not detected at
RW-9 during the subsequent measurement events.

RW-23 contained SPH in April 2010. SPH was not detected in March and
August 2010.

RW-18 and RW-43 contained SPH in March and April 2010. SPH was not
detected in both wells during the August event.

SPH was not detected at RW-42 in March 2010; however SPH was detected in
April (0.1 ft) and August (0.58 ft) of 2010.

RW-28 contained SPH in March and August of 2010. Fluid measurement were
not collected at RW-28 in April 2010 because the recovery pump was stuck in the
well.

MW-20, MW-21, and RW-1contained SPH in all three measuring events with
quantities varying from a low of 0.02 feet (RW-1 — August) to a high of 0.65 feet
(MW-20 — August).

Cross-Gradient Wells
SPH was not detected at monitoring wells MW-1, MW-13, MW-26, MW-27, MW-
32, and MW-33 during all three measuring events (March, April, and August).

Down-Gradient Wells
SPH was not detected at monitoring wells MW-11, MW-12, MW-34, MW-35, MW-
37, and MW-38 during all three measuring event (March, April, and August).

RCRA Investigation Wells
SPH was detected in monitoring wells MW-54, MW-56, MW-57, MW-61, and
MW-66 during the August measuring event.
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7.2.2 Groundwater Monitoring Results

Facility-wide semi-annual monitoring activities were performed during the week
of April 5, 2010. Guidelines from the Facility-Wide Groundwater Monitoring Plan
(revised 2008) were followed. Annual monitoring activities commenced the week
of August 16, 2010. Activities conducted during annual sampling followed the
guidelines as stated in the Facility-Wide Groundwater Monitoring Plan dated
June 2010.

No groundwater samples were collected at MW-5 and MW-6 in 2010 due to
insufficient available groundwater.

BTEX - TPH

Reﬁnerv Wells

Detected concentrations of BTEX at monitoring well MW-29 and MW-44 did not
exceed their respective regulatory screening levels in 2010. The detected
concentrations of TPH-DRO at MW-44 exceeded the regulatory screening level
of 0.2 mg/L; however TPH-DRO concentrations at MW -29 were below the
respective screening level. Benzene and TPH-DRO concentrations at MW-40
and MW-4 were over the respective screening levels in August 2010. Also in
August, detected concentrations of benzene, ethylbenzene, xylene, and TPH-
DRO at MW-31 and RW-15 were above respective regulatory limits. RW-23 and
RW-43 surpassed limits on benzene, ethylbenzene, xylene, methyl tert-butyl
ether (MTBE), and TPH-DRO and RW-9 and RW-18 surpassed the benzene,
MTBE, and TPH-DRO standards in August. MW-30 exceeded BTEX and TPH-
DRO regulatory standards in April and August. MW-8 was over the TPH-DRO
standard in August and April.

Monitoring wells MW-20 and MW-21 and recovery wells RW-1, RW-28, and RW-
42 were not sampled since the wells contained separate phase hydrocarbon
during their respective sampling events.

Cross-Gradient Wells

Analytical results from MW-1 and MW-26 exceeded the benzene regulatory
standards in August. MW-13, MW-26 and MW-27 surpassed the TPH-DRO
screening guidelines. The analytical results from MW-32 and MW-33 were non-
detect for the regulatory limits for BTEX and TPH-DRO.

Down-Gradient Wells

Analytical results from all six wells (MW-11, MW-12, MW-34, MW-35, MW-37,
and MW-38) in the down-gradient list were either non-detect or did not surpass
regulatory limits for BTEX in 2010. April and August analytical results for MW-35,
MW-37, and MW-38 exceeded the TPH-DRO regulatory limit. MW-11 and MW-
34 surpassed TPH-DRO standards in August. MW-12 topped TPH-DRO limits in
April 2010.
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RCRA Investigation Wells

MW-52, MW-53, MW-60, MW-62, MW-63, and MW-64 analytical results did not
exceed regulatory standards for BTEX, MTBE, or TPH-DRO in August 2010.
MW-50, MW-51, MW-55, MW-58, MW-59, and MW-65 surpassed benzene
standards with results ranging from a low of 0.042 mg/L at MW-59 to a high of
11.0 mg/L at MW-55. MTBE and TPH-DRO regulatory limits were exceeded in
MW-55, MW-58, MW-59, and MW-65. In addition, ethylbenzene and xylene
standards were topped in MW-55 and MW-65.

San Juan River Bluff — Bluff Seeps

Outfall #2 and Outfall #3 analytical results did not exceed regulatory standards
for BTEX or MTBE. Samples collected from Seeps 1, Seep 2, Seep 3, Seep 6,
Seep 8 and Seep 9 in either April or August (dependent upon fluids present) did
not exceed BTEX regulatory standards. The MTBE standard of 0.012mg/L was
exceeded in the April sampling event at Seep 1(0.073 mg/L) and Seep 9 (0.027
mg/L).

General Chemistry

General chemistry parameters were analyzéd during the annual sampling event
in August and not in April 2010.

Refinery Wells

WQCC TDS standard (1000 mg/L) was exceeded by MW-4, MW-8, MW-30, M-
31, MW-40, MW-44, RW-9, RW-15, RW-18, RW-23 and RW-43. The results
ranged from a low of 1401 mg/L in RW-23 to a high of 4451 mg/L in RW-18. The
sulfate standard (600 mg/L) was surpassed by MW-8 (1300 mg/L), MW-18 (1700
mg/L), and MW-44 (3200 mg/L). The chloride standard (250 mg/L) was met or
-exceeded by MW-30, MW-31, MW-40, RW-15, RW-18, and RW-43 with a low of
280 mg/L in RW-43 to a high of 660 mg/L in MW-31.

Cross-Gradient Wells

MW-13, MW-26, MW-27, MW-32, and MW-33 exceeded the TDS standard with
results that ranged from a low of 2046 mg/L at MW-13 to a high of 4148 mg/L at
MW-32. The sulfate regulatory limit was surpassed by MW-13, MW-27, MW-32,
and MW-33. Chloride standard was topped by resuits from MW-26, MW-32, and
MW-33. The nitrogen standard (10 mg/L) was exceeded by MW-32 (34 mg/L)
and MW-33 (28 mg/L).

Down-Gradient Wells

The TDS standard was exceeded by MW-11, MW-34, MW-35, and MW-37 with a
range of 1268 mg/L (MW-35) to 1929 mg/L (MW-11). MW-11 (300 mg/L) and
MW-37 (320 mg/L) topped the chloride standard.
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RCRA Investigation Wells

MW-52, MW-53, MW-55, MW-58, MW-59, MW-60, MW-62, MW-63, MW-64, and
MW-65 exceeded the TDS standard with results that ranged from a low of 1523
mg/L at MW-59 to a high of 5330 mg/L at MW-62. The sulfate regulatory limit
was surpassed by MW-52 (1700 mg/L), MW-53 (990 mg/L), MW-60 (730 mg/L),
MW-62 (5100 mg/L), MW-63 (2200 mg/L), MW-64 (1600 mg/L), and MW-65 (620
mg/L). Chloride standard (250 mg/L) was topped by results from MW-52, MW-53,
MW-55, MW-58, MW-63, and MW-64.

San Juan River Bluff — Bluff Seeps

Outfalls 2 and Outfall 3 analytical results did not exceed regulatory limits for
general chemistry standards. Seep 1, Seep 2, Seep 3, Seep 6, and Seep 9
exceeded TDS, sulfate, and chloride regulatory limits during their respective
sampling events.

Total Metals (RCRA 8)

Total Metals (RCRA 8) were analyzed only during the annual sampling event in
August 2010 but not required during the April 2010 sampling event.

Refinery Wells

The barium standard of 1.0 mg/L was exceeded by MW-4 (2.7 mg/L), MW-40
(2.3 mg/L), RW-9 (3.3 mg/L), RW-15 (1.6 mg/L), RW-18 (1.3 mg/L), RW-23 (2.5
mg/L), and RW-43 (7.5 mg/L). MW-4 (0.016 mg/L), RW-23 (0.067 mg/L), and
RW-43 (0.03 mg/L) surpassed the lead standard of 0,015 mg/L. The chromium
regulatory limit (0.05 mg/L) was topped by MW-8 (3.7 mg/L), RW-18 (0.075
mg/L), and RW-43 (0.03 mg/L). MW-4 surpassed the arsenic standard of 0.01
mg/L with a result of 0.046 mg/L.

Cross-Gradient We//._s

MW-26 surpassed the barium standard with a result of 2.3 mg/L. Total metals
results from all other Cross-Gradient wells were either non-detect or below
regulatory levels.

Down-Gradient Wells

MW-11 surpassed the barium standard (1.0 mg/L) with a result of 1.1 mg/L. MW-
12 exceeded the total chromium standard (0.05 mg/l) with a result of 2.1 mg/L
and the total lead standard (00.015 mg/L) with a result of 0.044 mg/L. MW-12
(0.021 mg/L) and MW-35 (0.075 mg/L) topped the total arsenic limit of 0.01 mg/L.

RCRA Investigation Wells

MW-55 exceeded the total arsenic, total barium, total chromium, and total lead
standards with results of 0.06 mg/L, 5.9 mg/L, 0.054 mg/L, and 0.3 mg/L
respectively. MW-58 surpassed barium regulatory levels with a result of 1.6 mg/L
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and lead levels with a result of 0.034 mg/L. MW-62 topped arsenic standards at
0.024 mg/L.
San Juan River Bluff — Bluff Seeps

Ouftfalls 2 and Outfall 3 analytical results did not exceed regulatory standards for
total metals. Total metals analysis was not required for any Seeps.

Dissolved Metals

Samples collected in August 2010 were analyzed for WQCC dissolved metals.
Dissolved metals analysis was not required for the April 2010 sampling event.

Refinery Wells

MW-4, MW-40, RW-9, RW-15, and RW-23 exceeded barium (1.0 mg/L), iron (1.0
‘mg/L), and manganese (0.2 mg/L) regulatory limits. Barium exceedances ranged
from a low of 1.5 mg/L (RW-15) to a high of 3.2 mg/L (RW-9). Iron varied from a
low of 1.5 mg/L (RW-9) to a high of 14.0 mg/L (RW-15). Manganese results
ranged from 2.1 mg/L (RW-9) to 3.3 mg/L (MW-4). MW-29 (1.6 mg/L), MW-30

- (1.4 mg/L), MW-31 (0.47 mg/L), RW-18 (0.56 mg/L), and RW-43 (2.8 mg/L) also
surpassed manganese standards. In addition, RW-18 topped irons standards
with a result if 3.0 mg/L. and RW-43 exceeded barium regulatory levels at 2.6
ma/L.

Cross-Gradient Wells

MW-13 topped manganese standards (0.2 mg/L) with a result of 1.4 mg/L. MW-
26 exceeded barium, iron, and manganese regulatory levels with results of 2.1
mg/L, 6.0 mg/L, and 2.8 mg/L respectively. MW-27 surpassed manganese
standards with results of 2.6 mg/L.

Down-Gradient Wells

MW-11, MW-34, MW-35, MW-37, and MW-38 exceeded iron and manganese
standards. Iron exceedances ranged from a low of 1.9 mg/L at MW-37 to a high
of 14.0 mg/L at MW-11. Manganese varied from a low of 1.3 mg/L at MW-37 to a
high of 3.2 at MW-34. MW-11 surpassed barium with a result of 1.1 mg/L.

RCRA Investigation Wells

With the exception of MW-64 (0.013 mg/L), every well that was sampled in this
group exceeded the manganese regulatory limit of 0.2 mg/L. The manganese
results ranged from a high of 6.8 mg/L at MW-55 to a low of 0.33 mg/L at MW-60.
Iron standards were surpassed in MW-55, MW-58, MW-59, and MW-65. MW-55
and MW-58 also topped the barium limit. In addition, MW-63 exceeded the
uranium standard of 0.03 mg/L with a result of 0.056 mg/L.




San Juan River Bluff — Bluff Seeps

Qutfall 2 and Qutfall 3 analytical results did not exceed regulatory standards for
total metals. Dissolved metals analysis was not required for any Seeps.

Semi-Volatile Organic Compounds

Due to the approved Facility-Wide Groundwater Monitoring Plan dated June
2010, RCRA Investigation Wells were the only wells analyzed for SVOCs in
2010.

RCRA Investigation Wells

Of the 70 analytes determined in Method 8270, only four were detected in the
twelve RCRA Investigation Wells that were sampled. MW-50, MW-51, MW-52,
MW-53, MW-60, MW-62, MW-63, and MW-64 were non-detect for any analyte in
Method 8270. MW-55, MW-58, MW-59, and MW-65 exceeded the naphthalene
standard of 0.0014 mg/L with range of 0.012 mg/L at MW-59 to a high of 0.29
mg/L at MW-55. The phenol standard of 0.005 mg/L was surpassed at MW-55
(0.016 mg/L( and MW-58 (0.011 mg/L). In addition, MW-55 equaled the 2-
Methylnaphthalene standadr of 0.15 mg/L with a result of 0.15 mg/L.

7.3  North Boundary Barrier Wall and Seeps

7.3.1 Visual Inspections

A bi-weekly visual inspection of Seep 1 thru Seep 9 and of the San Juan River
Bluff occurred throughout 2010. Visual inspection continues to confirm that the
vast majority of the fluids in the outfalls are from precipitation events.

During the week of April 12, 2010, semi-annual samples were collected from
Seep 1, Seep 2, Seep 3, Seep 6, and Seep 9. Guidelines from the Facility-Wide
Groundwater Monitoring Plan December 2007(Revised 2008) were followed.
During the week of August 10, 2010, samples were collected from Seep 1, Seep
3, and Seep 6 following the guidelines from the approved Facility-Wide
Groundwater Monitoring Plan dated June 2010. Analyses of these water samples
indicate that BTEX volatile organic constituents are non-detect.

Analytical results can be found in Section 8.0, Tab 9.0.

7.3.2 Newly Surfaced Groundwater

Newly surfaced groundwater was discovered on Wednesday, May 19, 2010
during the bi-monthly visual inspections of the bluff north of the refinery. This new
area is located north of the raw water ponds. A sample was collected on that day
and analyzed for BTEX and MTBE using method 8260. Results were received on
May 26, 2010 that indicated a benzene concentration of110 ug/l. A summary of
the activities performed and data collected throughout 2010 is provided in the
letter Western Refining Southwest, Inc. — Bloomfield Refinery - Newly Surfaced
Groundwater Data Summary sent to NMED and OCD on February 11, 2011.
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Western personnel will fbllow the guidelines stated in NMED’s response letter
Response to Newly Surfaced Groundwater Data Summary dated March 2, 2011.

7.3.3 Groundwater Measurements

In August 2005 Bloomfield Refinery personnel established a bi-weekly fluid

measurement scheme requiring monitoring of all observation and collection wells
along Hammond Ditch as well as MW-11, MW-12. MW-20, MW-21, MW-39, MWV-
45, MW-46, and MW-47. This measurement program continued throughout 2010.

In conjunction with the biweekly measurement program, all facility monitoring
wells, recovery wells, observation and collection wells were measured for
groundwater elevation during the first and second quarter following guidelines
from the Facility-Wide Groundwater Monitoring Plan December 2007 (Revised
May 2008). In August 2010, prior to groundwater sampling activities, Western
personnel followed guidelines from the Facility-Wide Groundwater Monitoring
Plan dated June 2010. Groundwater elevation maps were developed usmg the
data gathered in the groundwater measurement program.

Separate phase hydrocarbon (SPH) was detected in OW 1+50 in March (0.15 -
feet), April (0.01 feet), August (0.53 feet). OW 11+15 had SPH present in April
(0.04 feet) and August (0.01 feet). OW +10 was dry in August. OW 6+70 and OW
14+10 were dry in all three events.

Quarterly measured depth to groundwater tables can be found in Section 8.0,
Tab 1.0. Biweekly measurement tables are located in Appendix A — Tabs 1.0 -
12.0.

7.3.4 Groundwater Monitoring Results

Semi-Annual sample collection began during the week of April 5, 2010. Annual
sampling occurred the week of August 16, 2010. During both sampling events,
groundwater samples were collected from all observation wells and two collection
wells (CW-0+60 and CW25+95) with the exception of wells that contain separate
phase hydrocarbon or wells that were dry or did not contain enough water to
collect a sample.

April and August analytical data for CW 0+60 exceeded the benzene regulatory
standard of 0.005 mg/L with results of 0.036 mg/L (April) and 0.250 mg/L
(August). CW 0+60 also surpassed the TPH-DRO regulatory limit of 0.20 mg/L in
April and August with a result of 2.8 mg/L and 1.5 mg/L respectively. CW 25+95
sampling data exceeded BTEX and TPH-DRO regulatory standards in April and
August.

Every observation well that was sampled exceeded the TDS standard of 1000
mg/L except for OW 23+10 in August (982 mg/L), OW 23+90 in April (845 mg/L)
and August (822 mg/L), and OW 25+70 in April (773 mg/L) and August (850
mg/L). Results ranged from a low of 1056 mg/L at OW 0+60 (August) to a high of
3568 mg/L at OW 19+50 (August). OW 1+50, OW 3+85, OW 11+15, OW 16+60,
OW 23+10, OW 23+90, and OW 25+70 exceeded regulatory limits of benzene
(0.005 mg/L). Resuits ranged from a low of 0.007 mg/L at OW 3+85 (August) to a
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high of 15.0 mg/L at OW 25+70 (April). The TPH-DRO regulatory standard of 0.2
mg/L was exceeded by OW 0+60, OW 1+50, OW 3+85, OW 11+15, OW 16+60,
OW 22+00, OW 23+10, OW 23+90, and OW 25+70. Results ranged from a low
of 0.25mg/L at OW 22+00 (April) to a high of 1500 mg/L at OW 11+15 (April).
OW 11+15, OW 16+60, OW 19+50, and OW 22+00 surpassed the MTBE
regulatory limit of 0.012 mg/L with results ranging from a low of 0.055 mg/L at
OW 19+50 (August) and a high of 1.7 mg/L at OW 11+15. The xylene standard
of 0.62 mg/L was topped in April at OW 1+50 (5.7 mg/L) and OW 25+70 (1.4
mg/L).

7.4 Remedial Action and Conclusions

7.4.1 North Boundary Barrier Wall

Visual inspection of Seeps 1-9 has shown ground water discharge from the
seeps along the river bluff has decreased significantly since installation of the
slurry wall. Bi-weekly inspections continue to confirm that the vast majority of the
fluids in the outfalls are from precipitation events.

With semi-annual sampling results indicating elevated benzene levels in the
eastern edge of Observation and Collection Wells, CW 25+95 was put into
recovery well service in May 2010.

Groundwater elevation maps indicate that the wall is performing as intended by
capturing the water along the south side of the wall. Inspections of the draws
north of the barrier wall and analysis of fluids collected at the seeps indicate that
seepage of fuel hydrocarbon impacted water has been eliminated.

7.4.2 Facility-Wide Monitoring and Remedial Actions

Western Refining indefinitely suspended refining operations at the Bloomfield
Refinery on November 23, 2009. The crude unioading and product loading racks,
storage tanks and other supporting equipment remain in operation. Guidelines
from the Facility-Wide Groundwater Monitoring Plan dated June 2010 will
continue to be followed.
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Groundwater Elevation Measurements - 2010

(Pre and Post Recovery Well Operation 1st and 2nd QTR)
Section 8.0 - Tab 1.0

E 7. I T ’ e ted Separate
Monitoring Measuring | ¢ ia1went | PP TO 1. pepth To orrected Phase
Date Point Product = *Groundwater § 1. 4 b
Event A . . Depth — . |Water (DTW) Elevati ydracarbon
) ‘ VEIue_vatlon 1 (DTP) B 1 evallon “ Thickness
NA 5519.21 21.56 NA NA NA NA
4th Quarter
NA 5519.21 21.56 NA NA NA NA
8/16/2010 5519.21 21.56 NPP 17.05 5502.16 NPP
-— 3rd Quarter
Q NA 5519.21 21.56 NPP NA NA NPP
; 4/6/2010 5519.21 21.56 NPP 17.26 5501.95 NPP
= 2nd Quarter
4/12/2010 5519.21 21.56 NPP 17.20 5502.01 NPP
3/10/2010 5519.21 21.56 NPP 17.31 5501.90 NPP
1st Quarter
3/16/2010 5519.21 21.56 NPP 17.34 5501.87 NPP
NA 5539.27 36.75 NA NA NA NA
4th Quarter
NA 5539.27 36.75 NA NA NA NA
8/16/2010 5539.27 36.75 NPP 36.33 5502.94 NPP
o 3rd Quarter
e NA 5539.27 36.75 NA NA NA NA
; 4/6/2010 5539.27 36.75 NPP 36.35 5502.92 NPP
= 2nd Quarter
4/12/2010 5539.27 36.75 NPP 36.33 5502.94 NPP
3/10/2010 5539.27 36.75 NPP 36.33 5502.94 NPP
1st Quarter
3/16/2010 5539.27 36.75 NPP 36.42 5502.85 NPP
NA 5527.78 30.48 NA NA NA NA
4th Quarter
NA 5527.78 30.48 NA NA NA NA
8/16/2010 5527.78 30.48 NPP 27.21 5500.57 NPP
<t 3rd Quarter
Q NA 5527.78 30.48 NA NA NA NA
; 4/6/2010 5527.78 30.48 NPP 26.63 5501.15 NPP
= 2nd Quarter
4/12/2010 5527.78 30.48 NPP 26.52 5501.26 NPP
3/10/2010 5527.78 30.48 NPP 26.7 5501.08 NPP
1st Quarter
3/16/2010 5527.78 30.48 NPP 26.6 5501.18 NPP
NA 5548 .56 37.20 NA NA NA NA
4th Quarter
NA 5548.56 37.20 NA NA NA NA
8/16/2010 5548.56 37.20 NPP NWP NPP
Te] 3rd Quarter
°, NA 5548.56 37.20 NA NA NA NA
; 4/6/2010 5548.56 37.20 NPP NWP NPP
= 2nd Quarter
4/12/2010 5548.56 37.20 NPP NWP NPP
3/10/2010 5548.56 37.20 NPP NWP NPP
1st Quarter
3/16/2010 5548.56 37.20 NPP NWP NPP

NPP = No Product Present

NWP = No Water Present

NA - Not Applicable due to approved FWGMP June 2010
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Groundwater Elevation Measurements - 2010

(Pre and Post Recovery Well Operation 1st and 2nd QTR)
Section 8.0 - Tab 1.0

Well | Monitoring | . Me:z:’n't'"g Total Well ?frp;h o] DepthTo aromected | Ph
ID | Event T Eievation | Demth | TOCEE (water (DTw)| STOCNEWETET | Hydrocarbon
‘ A levation § T (DTP) ~ | - Elevation 4 rhickness
NA 5554.61 48.00 NA NA NA NA
4th Quarter
NA 5554 .61 48.00 NA NA NA NA
8/16/2010 5554.61 48.00 NPP NWP NPP
© 3rd Quarter
°. NA 5554 .61 48.00 NA NA NA NA
; 4/6/2010 5554.61 48.00 NPP NWP NPP
= | 2nd Quarter
4/12/2010 5554.61 48.00 NPP NWP NPP
3/10/2010 5554.61 48.00 NPP NWP NPP
1st Quarter
3/16/2010 5554.61 48.00 NA NA NA NA
NA 5527.66 62.61 NA NA NA NA
4th Quarter
NA 5527.66 62.61 NA NA NA NA
8/16/2010 5527 .66 62.61 NPP 27.50 5500.16 NPP
M~ 3rd Quarter
Ql NA 5527.66 62.61 NA NA NA NA
; 4/6/2010 5527.66 62.61 NPP 27.03 5500.63 NPP
= 2nd Quarter
4/12/2010 5527 .66 62.61 NPP 27.07 5500.59 NPP
3/10/2010 5527.66 62.61 NPP 27.03 5500.63 NPP& ;
1st Quarter __
3/16/2010 5527.66 62.61 NPP 2717 5500.49 NPP
NA 5534 .58 35.93 NA NA NA NA
4th Quarter
NA 5534.58 35.93 NA NA NA NA
8/16/2010 5534.58 35.93 NPP 31.65 5502.93 NPP
o0 3rd Quarter
°. NA 5534.58 35.93 ‘NA NA NA NA
; 4/6/2010 5534.58 35.93 NPP 31.63 5502.95 NPP
= 2nd Quarter
4/12/2010 5534 .58 35.93 NPP 31.56 5503.02 NPP
3/10/2010 5534.58 35.93 NPP 31.56 5503.02 NPP
1st Quarter
3/16/2010 5534.58 35.93 NPP 31.73 5502.85 NPP
NA 5510.31 22.94 NA NA NA NA
4th Quarter
NA 5510.31 22.94 NA NA NA NA
8/16/2010 5510.31 22.94 NPP 11.38 5498.93 NPP
-— 3rd Quarter
A NA 5510.31 22.94 NA NA NA NA
; 4/6/2010 5510.31 22.94 NPP 11.10 5499.21 NPP
= 2nd Quarter
4/12/2010 5510.31 22.94 NPP 1117 5499.14 NPP
3/10/2010 5510.31 22.94 NPP 11.06 5499.25 NPPGE
1st Quarter -
3/16/2010 5510.31 22.94 NPP 11.00 5499.31 NPP

NPP = No Product Present

NWP = No Water Present

NA - Not Applicable due to approved FWGMP June 2010
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Groundwater Elevation Measurements - 2010
(Pre and Post Recovery Well Operation 1st and 2nd QTR)

Section 8.0 - Tab 1.0

M P B 2 | D" 'hT I ] C tci Separate
Monitoring (Date | e:z?;tmg Total Well Perztdu‘c:) Depth To . GroTr:Z?Nzter Phase
“-Event | - 4 Depth |- - Water -(DTW)}  _~ . Hydrocarbon
Elevation - . (DTP) | - Elevation Thickness
NA 5501.61 14.98 NA NA NA NA
4th Quarter
NA 5501.61 14.98 NA NA NA NA
8/16/2010 5501.61 14.98 NPP 10.73 5490.88 NPP
N 3rd Quarter
b NA 5501.61 14.98 NA NA NA NA
; 4/6/2010 5501.61 14.98 NPP 9.72 5491.89 NPP
= 2nd Quarter
4/12/2010 5501.61 14.98 NPP 10.88 5490.73 NPP
3/10/2010 5501.61 14.98 NPP 083 5491.78 NPP
1st Quarter
3/16/2010 5501.61 14.98 NPP 9.77 5491.84 NPP
NA 5542.04 52.89 NA NA NA NA
4th Quarter
NA 5542.04 52.89 NA NA NA NA
' 8/16/2010 5542.04 52.89 NPP 40.45 5501.59 NPP
(ap] 3rd Quarter
< NA 5542.04 52.89 NA NA NA NA
; 4/6/2010 5542.04 52.89 NPP 40.37 5501.67 NPP
< | 2nd Quarter
4/12/2010 5542.04 52.89 NPP 40.35 5501.69 NPP
3/10/2010 5542.04 52.89 NPP 40.40 5501.64 NPP
1st Quarter
3/16/2010 5542.04 52.89 NPP 40.41 5501.63 NPP
NA 5519.9° 27.13 NA NA NA NA
4th Quarter
NA 5519.9 2713 NA NA NA NA
8/16/2010 5519.90 2713 20.60 21.25 5499.17 0.65
(=) 3rd Quarter
N NA 5519.90 27.13 NA NA NA NA
; 4/6/2010 5519.9 2713 20.58 21.20 5499.20 0.62
p— 2nd Quarter
4/12/2010 5519.9 2713 20.57 2114 5499.22 © 0.57
3/10/2010 5519.9 2713 20.57 21.10 5499.22 0.53
1st Quarter
3/16/2010 5519.9 2713 20.60 21.20 5499.18 0.60
NA 5521.99 30.38 NA NA NA NA
4th Quarter
NA 5521.99 30.38 NA NA NA NA
8/16/2010 5521.99 30.38 21.65 21.72 5500.33 0.07
- 3rd Quarter
N NA 5521.99 30.38 NA NA NA NA
; 4/6/2010 5521.99 30.38 21.52 21.62 5500.45 0.10
= 2nd Quarter
4/12/2010 5521.99 30.38 21.52 21.59 5500.46 0.07
3/10/2010 5521.99 30.38 21.42 21.52 5500.55 0.10
1st Quarter
3/16/2010 5521.99 30.38 21.46 21.56 5500.51 0.10

NPP = No Product Present

NWP = No Water Present

NA - Not Applicable due to approved FWGMP June 2010
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Groundwater Elevation Measurements - 2010
(Pre and Post Recovery Well Operation 1st and 2nd QTR)

Well | Monitoring | - o |Me3SUING) goawen | DSPNTO | pepin o | Comected | pha
ID | “~Event ST o | Depth | TOCES (water  (DTW)| TSN WAL | Hydrocarbon
S wio ’ :..vatloni ” R { ’) 1 . B El‘?\‘ratlon 1 Thickness
NA 5533.99 41.20 NA NA NA NA
4th Quarter
NA 5533.99 41.20 NA NA NA NA
8/16/2010 5533.99 41.20 32.79 32.94 5501.17 0.15
To] 3rd Quarter
N NA 5533.99 41.20 NA NA NA NA
; 4/6/2010 5533.99 41.20 32.56 32.72 5501.40 0.16
= | 2nd Quarter
4/12/2010 5533.99 41.20 32.55 32.75 5501.40 0.20
3/10/2010 5533.99 41.20 32.61 32.87 5501.33 0.26
1st Quarter
3/16/2010 5533.99 41.20 32.62 32.85 5501.32 0.23
: NA 5517.88 2511 NA NA NA NA
4th Quarter
NA 5517.88 25.11 NA NA NA NA
. 8/16/2010 5517.88 25.11 NPP - 17.38 5500.50 NPP
(o] 3rd Quarter
o NA 5517.88 25.11 NA NA NA NA
; 4/6/2010 5517.88 25.11 NPP 17.11 5500.77 NPP
= | 2nd Quarter
4/12/2010 5517.88 25.11 NPP 17.07 5500.81 NPP
3/10/2010 5517.88 2511 NPP 17.13 5500.75 NPPﬂ'
1st Quarter
3/16/2010 5517.88 25.11 NPP 17.13 5500.75 NPP
NA 5518.67 24.42 NA NA NA NA
4th Quarter
NA 5518.67 24.42 NA NA NA NA
8/16/2010 5518.67 24 .42 NPP 18.74 5409.93 NPP
N~ 3rd Quarter
N NA 5518.67 24 .42 NA NA NA NA
; 4/6/2010 5518.67 24 .42 NPP 18.51 5500.16 NPP
= 2nd Quarter
) 4/12/2010 5518.67 24 .42 NPP 18.48 5500.19 NPP
3/10/2010 5518.67 24.42 NPP 18.54 5500.13 NPP
1st Quarter
3/16/2010 5518.67 24.42 NPP 18.55 5500.12 NPP
NA 5524 .97 28.62 NA NA NA NA
4th Quarter
NA 5524.97 28.62 NA NA NA NA
8/16/2010 5524.97 28.62 NPP 22.96 5502.01 NPP
(o)} 3rd Quarter
N NA 5524.97 28.62 NA NA NA NA
; 4/6/2010 5524.97 28.62 NPP 22.98 5501.99 NPP
= 2nd Quarter
4/12/2010 5524.97 28.62 NPP 22.92 5502.05 NPP
3/10/2010 5524.97 28.62 NPP 22.99 5501.98 NPP‘EJ
1st Quarter -
3/16/2010 5524.97 28.62 NPP 23.03 5501.94 NPP

NPP = No Product Present

NWP = No Water Present

NA - Not Applicable due to approved FWGMP June 2010
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Groundwater Elevation Measurements - 2010
(Pre and Post Recovery Well Operation 1st and 2nd QTR)

Section 8.0 - Tab 1.0

R T ieasorinal T besmge T = 1 correctea | Separate
"Monitoring | - .. 1easuring | yotar well- - epth 1o 1. Depth To |, -orrected 1. Phase
: oo Date - o Point e T Product 3 \| ‘Groundwater i \io rocarb
Event DI B .1 - Depth " (DTP Water -(DTW),. Elevation. - ydrocarbon
NA 5536.83 40.13 NA NA NA NA
4th Quarter
NA 5536.83 40.13 NA NA NA NA
8/16/2010 5536.83 40.13 NPP 33.83 5503.00 NPP
o 3rd Quarter
°? NA 5536.83 40.13 NA NA NA NA
; 4/6/2010 5536.83 4013 NPP 33.98 5502.85 NPP
= | 2nd Quarter
4/12/2010 5536.83 4013 NPP 33.9 5502.93 NPP
3/10/2010 5536.83 40.13 NPP 33.92 5502.91 NPP
1st Quarter
3/16/2010 5536.83 40.13 NPP 34.03 5502.80 NPP
NA 5536.24 39.16 NA NA NA NA
4th Quarter
NA 5536.24 39.16 NA NA NA NA
8/16/2010 5536.24 39.16 NPP 34.11 5502.13 NPP
- 3rd Quarter
® NA 5536.24 39.16 NA NA NA NA
; 4/6/2010 5536.24 39.16 NPP 34.13 5502.11 NPP
= | 2nd Quarter
4/12/2010 5536.24 39.16 NPP 34.07 5502.17 NPP
3/10/2010 5536.24 39.16 NPP 34.08 5502.16 NPP
1st Quarter
3/16/2010 5536.24 39.16 NPP 34.14 5502.10 NPP
NA 5525.64 27.51 NA NA NA NA
4th Quarter
NA 5525.64 27.51 NA NA NA NA
8/16/2010 5525.64 27.51 NPP 25.08 5500.56 NPP
N 3rd Quarter
@ NA 5525.64 27.51 NA NA NA NA
; 4/6/2010 5525.64 27.51 NPP 24.83 5500.81 NPP
= 2nd Quarter
4/12/2010 5525.64 27.51 NPP 2483 5500.81 NPP
3/10/2010 5525.64 27.51 NPP 24.86 5500.78 NPP
1st Quarter
3/16/2010 5525.64 27.51 NPP 24.85 5500.79 NPP
NA 5521.79 25.51 NA NA NA NA
4th Quarter
NA 5521.79 25.51 NA NA NA NA
8/16/2010 5521.79 25.51 NPP 22.32 5499.47 NPP
o] 3rd Quarter
“? NA 5521.79 25.51 NA NA NA NA
; : 4/6/2010 5521.79 25.51 NPP 2217 5499.62 NPP
= | 2nd Quarter
4/12/2010 5521.79 25.51 NPP 22.94 5498.85 NPP
3/10/2010 5521.79 25.51 NPP 2219 5499.60 NPP
1st Quarter
- 3/16/2010 5521.79 25.51 NPP 2218 5499.61 NPP

NPP = No Product Present

NWP = No Water Present

NA - Not Applicable due to approved FWGMP June 2010
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Groundwater Elevation Measurements - 2010
(Pre and Post Recovery Well Operation 1st and 2nd QTR)

Section 8.0 - Tab

1.0

TotanWeH Iy Lo Dep1thTo G?OOJ;ZW:
Depth | “prpy  [Water OTWI “gieyation | Yiocard
o R o Gl A PRt | LR i Thickness:
4th Quarter NA 5511.63 20.96 NA NA NA NA
NA 5511.63 20.96 NA NA NA NA
< | 3rd Quarter 8/16/2010 5511.63 20.96 NPP 14.06 5497.57 NPP
© NA 5511.63 20.96 NA NA NA NA
§ 2nd Quarter 4/6/2010 511.63 20.96 NPP 13.96 5497.67 NPP
4/12/2010 5511.63 20.96 NPP 13.97 5497 .66 NPP
15t Quarter 3/10/2010 511.63 20.96 NPP 13.94 5497.69 NPP
3/16/2010 5511.63 20.96 NPP 13.95 5497.68 NPP
4th Quarter NA 518.95 26.45 NA NA NA NA
NA 5518.95 26.45 NA NA NA NA
o | 3rd quarter 8/16/2010 5518.95 26.45 NPP 2213 5496.82 NPP
© NA 518.95 26.45 NA NA NA NA
§ 2nd Quarter 4/6/2010 5518.95 26.45 NPP 22.01 5496.94 NPP
4/12/2010 5518.95 26.45 NPP 22.05 5496.90
1t Quarter 3/10/2010 5518.95 26.45 NPP 21.98 5496.97
3/16/2010 5518.95 26.45 NPP 21.98 5496.97
4th Quarter NA 5516.95 23.26 NA NA NA NA
NA 5516.95 23.26 NA NA NA NA
o | 3rd Quarter 8/16/2010 516.95 23.26 NPP 20.81 5496.14 NPP
© NA 5516.95 23.26 NA NA NA NA
§ ond Quarter 41612010 5516.95 23.26 NPP 20.54 5496.41 NPP
4/12/2010 5516.95 23.26 NPP 20.65 5496.30 NPP
1t Quarter 3/10/2010 5516.95 23.26 NPP 20.58 - 5496.37 NPP
1 3/116/2010 5516.95 23.26 NPP 20.6 5496.35 NPP
4th Quarter NA 5519.62 27.58 NA NA NA NA
NA 5519.62 27.58 NA NA MA NA
| 3rd Quarter 8/16/2010 5519.62 '27.58 NPP 23.48 5496.14 NPP
© NA 5519.62 27.58 NA NA NA NA
§ 2nd Quarter 4/6/2010 5519.62 27.58 NPP 23.26 5496.36 NPP
4/12/2010 5519.62 27.58 NPP 23.32 5496.30
1t Quarter 3/10/2010 5519.62 27 .58 NPP 23.26 5496.33 3
’ 3/16/2010 5519.62 27.58 NPP 23.27 5496.35 NPP

NPP = No Product Present

NWP = No Water Present

NA - Not Applicable due to approved FWGMP June 2010
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Groundwater Elevation Measurements - 2010
(Pre and Post Recovery Well Operation 1st and 2nd QTR)

Section 8.0 - Tab 1.0

. . W , . s h T - o C : 't d Separate
wonioing | 5 |5 ot [ 99600 | oapnro | o | ehase
Event Cievation | DePth DTP) Water (DTW)| ~ Elevati Hydrocarbon
Elevation | - ( ?) - i . Elevation Thickness
NA 5519.19 26.82 NA NA NA NA
4th Quarter
NA 5519.19 26.82 NA NA NA NA
8/16/2010 5519.19 26.82 NPP 23.81 5495.38 NPP
0 3rd Quarter
Dt NA 5519.19 26.82 NA NA NA NA
; 4/6/2010 5519.19 26.82 NPP 23.48 5495.71 NPP
= | 2nd Quarter
4/12/2010 5519.19 26.82 NPP 23.53 5495.66 NPP
3/10/2010 5519.19 26.82 NPP 23.41 5495.78 NPP
1st Quarter
3/16/2010 5519.19 26.82 NPP 234 5495.79 NPP
NA 5520.83 38.34 NA NA NA NA
4th Quarter
NA 5520.83 38.34 NA NA NA NA
8/16/2010 5520.83 38.34 NPP 25.90 5494.93 NPP
o)) 3rd Quarter
D NA 5520.83 38.34 NA NA NA NA
; 4/6/2010 5520.83 38.34 NPP 25.56 5495.27 NPP
= | 2nd Quarter
4/12/2010 5520.83 38.34 NPP 25.57 5495.26 NPP
3/10/2010 5520.83 38.34 NPP 25.44 5495.39 NPP
1st Quarter
3/16/2010 5520.83 38.34 NPP 25.70 549513 NPP
NA 5527.31 30.07 NA NA NA NA
4th Quarter
NA 5527.31 30.07 NA NA NA NA
8/16/2010 5527.31 30.07 NPP 28.15 5499.16 NPP
o 3rd Quarter
q.' NA 5527.31 30.07 NA NA NA NA
; 4/6/2010 5527.31 30.07 NPP Couldn't find the NPP
= 2nd Quarter well - too much
4/12/2010 5527.31 30.07 NPP mud over it NPP
3/10/2010 5527.31 30.07 NPP Couldn't find the NPP
1st Quarter well - too much
3/16/2010 5527.31 30.07 NPP mud over it NPP
NA 5526.41 31.62 NA NA NA NA
4th Quarter
NA 5526.41 31.62 NA NA NA NA
8/16/2010 5526.41 31.62 26.61 26.75 5499.77 0.14
-— 3rd Quarter '
‘.f NA 5526.41 31.62 NA NA NA NA
; 4/6/2010 5526.41 31.62 26.53 26.58 5499.87 0.05
= | 2nd Quarter
4/12/2010 5526.41 31.62 26.45 26.53 5499.94 0.08
3/10/2010 5526.41 31.62 26.50 26.84 5499.84 0.34
1st Quarter
3/16/2010 5526.41 31.62 26.55 26.57 5499.86 0.02

NPP = No Product Present

NWP = No Water Present

NA - Not Applicable due to approved FWGMP June 2010
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Groundwater Elevation Measurements - 2010
(Pre and Post Recovery Well Operation 1st and 2nd QTR)

Section 8.0 - Tab 1.0

Mel;;”r:"gTotaIWen ptt
o “Elevation | Depth ‘;,5; Elevation |
4th Quarter NA 5535.44 50.91 NA NA NA NA
NA 5535.44 50.91 NA NA NA NA
< | 3rd Quarter 8/16/2010 5535.44 50.91 NPP 34.18 5501.26 NPP
< NA 5535.44 50.91 NA NA NA NA
§ 2nd Quarter |— 4/6/2010 5535.44 50.91 NPP 33.76 5501.68 NPP
4/12/2010 5535.44 50.91 NPP 33.85 5501.59 NPP
1st Quarter 3/10/2010 5535.44 50.91 NPP 33.67 5501.77 NPP
3/16/2010 5535.44 50.91 NPP 34.04 5501.40 NPP
4th Quarter NA 5506.36 16.92 NA NA NA NA
NA 5506.36 16.92 NA NA NA NA
o | 3rd Quarter 8/16/2010 5506.36 16.92 NPP 11.73 5494.63 NPP
< NA 5506.36 16.92 NA NA NA NA
§ 2nd Quarter 4/6/2010 5506.36 16.92 NPP 11.64 5494.72 NPP
4/12/2010 5506.36 16.92 NPP 11.67 5494.69 NPP
1st Quarter 3/10/2010 5506.36 16.92 NPP 11.65 5494.71 _
3/16/2010 5506.36 16.92 NPP 11.82 5494.54 NPP
4th Quarter NA 5504.65 10.39 NA NA NA NA
NA 5504.65 10.39 NA NA NA NA
o | 31 Quarter 8/16/2010 5504.65 10.39 NPP NWP NPP
< NA 5504.65 10.39 NA NA NA NA
E 2nd Quarter 4/6/2010 5504.65 10.39 NPP 9.86 5494.79 NPP
4/12/2010 5504.65 10.39 NPP 9.85 5494.80 NPP
1t Quarter 3/10/2010 5504.65 10.39 . NPP 9.84 5494.81 NPP
3/16/2010 | 5504.65 10.39 NPP 9.84 5494.81 NPP
4th Quarter NA 5506.77 14.28 NA NA NA NA
NA 5506.77 14.28 NA NA NA NA
| 3rd Quarter 8/16/2010 5506.77 14.28 NPP 12.69 5494.08 NPP
< NA 5506.77 14.28 NA NA NA NA
é ond Quarter 4/6/2010 5506.77 14.28 NPP 12.24 5494.53 NPP
4/12/2010 5506.77 14.28 NPP 12.26 5494 .51 NPP
1t Quarter 3/10/2010 5506.77 14.28 NPP 12.31 5494.46 NPP @
| 3/16/2010 5506.77 14.28 NPP 12.33 5494.44 NPP

NPP = No Product Present

NWP = No Water Present

NA - Not Applicable due to approved FWGMP June 2010
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Groundwater Elevation Measurements - 2010
(Pre and Post Recovery Well Operation 1st and 2nd QTR)

Section 8.0 - Tab 1.0

e M IO DEUNERIE, & D tlhT T B e Separate
Monitoring: | ;[ + | a9 | “Total Well: [+ 2R ® P 1 Depth To | Gt o | Phase
1 ,Eveht RS AR R EI . 12" ‘Depth " DTP .- {Water- (DIW) . Elevafion Hydrocarbon
el e e $¢¥?f‘!9nl DT ( )* N IR evation 1 Thickness
NA NA NA NA NA
4th Quarter 5518.79 22.14
NA 5518.79 22.14 NA NA NA NA
8/16/2010 NPP 16.77 5502.02 NPP
o | 3rd Quarter 5518.79 22.14
g NA 5518.79 22.14 NA NA NA NA
4/6/2010 NPP 16.91 5501.88 NPP
S | 2nd Quarter 5518.79 22.14
4/12/2010 5518.79 22 14 NPP 16.86 5501.93 NPP
3/10/2010 NPP 17.03 5501.76 NPP
1st Quarter 5518.79 22.14
3/16/2010 5518.79 22 14 NPP 17.03 5501.76 NPP
NA NA NA NA NA
4th Quarter 5515.58 22.18
NA 5515.58 22.18 NA NA NA NA
8/16/2010 NPP 14.56 5501.02 NPP
< | 3rd Quarter 5515.58 22.18
; NA 5515.58 2218 NA NA NA NA
4/6/2010 NPP 14.73 5500.85 NPP
S | 2nd Quarter 5515.58 22.18
4/12/2010 5515.58 2218 NPP 14.73 5500.85 NPP
3/10/2010 NPP 14.83 5500.75 NPP
1st Quarter 5515.58 22.18
3/16/2010 5515.58 2218 NPP 14.82 5500.76 NPP
NA NA NA NA NA
4th Quarter 5538.63 41.73
NA 5538.63 41.73 NA NA NA NA
8/16/2010 NPP 36.22 5502.41 NPP
o | 3rd Quarter 5538.63 41.73
";3 NA 5538.63 4173 NA NA NA NA
4/6/2010 NPP 36.52 5502.11 NPP
= | 2nd Quarter 5538.63 41.73
4/12/2010 5538.63 41.73 NPP 36.22 5502.41 NPP
3/10/2010 NPP 36.27 5502.36 NPP
1st Quarter 5538.63 41.73
3/16/2010 5538.63 4173 NPP 36.35 5502.28 NPP
NA NA NA NA NA
4th Quarter 5541.32 43.58
NA 5541.32 43,58 NA NA NA NA
8/16/2010 NPP 38.86 5502.46 NP
o | 3rd Quarter 5541.32 4358 P
g NA 5541.32 43.58 NA NA NA NA
| 4/6/2010 NPP 38.86 5502.46 NPP
S | 2nd Quarter 5541.32 43.58
4/12/2010 5541 .32 4358 NPP 38.83 5502.49 NPP
3/10/2010 NPP 38.88 5502.44 NP
1st Quarter 5541.32 43.58 P
3/16/2010 5541.32 43.58 NPP 38.92 5502.40 NPP

NPP = No Product Present

NWP = No Water Present

NA - Not Applicable due to approved FWGMP June 2010
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Groundwater Elevation Measurements - 2010
(Pre and Post Recovery Well Operation 1st and 2nd QTR)

1.0

Section 8.0 - Tab

Well
"D
o ‘Thickness"
NA NA NA NA NA
4th Quarter 5530.08 41.34
NA 5530.08 4134 NA NA MA NA
8/16/2010 - ' 32.32 32.68 5497.69 0.36
< | 3rd Quarter 5530.08 41.34
; NA 5530.08 4134 NA NA NA NA
4/6/2010 S 32.43 32.78 5497.58 0.35
S | 2nd Quarter 5530.08 41.34
4/12/2010 5530.08 4134 30.91 31.11 5499.13 0.20
3/10/2010 S ‘ 32.45 32.77 5497.56 0.32
1st Quarter 5530.08 41.34
3/16/2010 5530.08 41.34 32.02 3218 5498.03 0.16
NA s NA NA NA NA
4th Quarter 5519.84 26.29
NA 5519.84 26.29 NA NA NA NA
8/16/2010 . NPP 21.61 5498.23 NPP
o | 3rd Quarter 5519.84 26.29 .
g NA 5519.84 26.29 NA NA NA NA
4/6/2010 NPP 22.04 5497.80 NPP
S | 2nd Quarter 5519.84 26.29
4/12/2010 5519.84 26.29 NPP 21.88 5497 .96 NPP
3/10/2010 5510 84 26.29 NPP 22.05 5497.79 NPP&E
1st Quarter - ‘
3/16/2010 5519.84 26.29 NPP 21.98 5497.86 NPP
NA NA NA NA NA
Ath Quarter 5519.31 25.36
NA 5519.31 25.36 NA NA NA NA
8/16/2010 - 19.80 20.12 5499 .44 0.32
o | 3rd Quarter 5519.31 25.36
0 NA 5519.31 25.36 NA NA NA NA
= 4/6/2010 - 19.75 19.94 5499 .52 0.19
S | 2nd Quarter 5519.31 25.36
4/12/2010 5519.31 25 36 19.74 19.89 5499.54 0.15
3/10/2010 5519.31 25 36 19.72 19.88 5499 .56 0.16
1st Quarter - :
3/16/2010 5519.31 25 36 19.75 19.94 5499 .52 0.19
NA NA NA NA NA
4th Quarter 5521.17 26.00
NA 5521.17 26.00 NA NA NA NA
8/16/2010 e 21.45 21.65 5499.68 0.20
~ | 3rd Quarter 5521.17 26.00
g NA 552117 26.00 NA NA NA NA
4/6/2010 21.34 21.52 5499.80
S | nd Quarter 5521.17 26.00
4/12/2010 552117 26.00 21.35 21.52 5499.79
3/10/2010 552117 26.00 21.31 21.50 5499.83
1st Quarter - S
3/16/2010 5521.17 26.00 21.35 21.53 5490.79

NPP = No Product Present

NWP = No Water Present

NA - Not Applicable due to approved FWGMP June 2010
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Groundwater Elevation Measurements - 2010

(Pre and Post Recovery Well Operation 1st and 2nd QTR)
Section 8.0 - Tab 1.0

J ‘ * Mcasurir . . Dé ;h' e e “‘t g Separate
Monitoring | ,‘922?;:“9 Total Well ‘p?;tduz: Depth To - ém‘"::"”zter Phase
Event | T [ L OR Depth | " OCoF |water .(DTW) ~E\|“ Vater | Hydrocarbon
e ' “ =evat|7c3n ' o ( Yot ~Elevation | Tpickness
NA NA NA NA NA
4th Quarter 5520.29 27.42
NA 5520.29 27.42 NA NA NA NA
8/16/2010 NPP 20.93 5499.36 NPP
oo | 3rd Quarter 5520.29 27.42
";.’ NA 5520.29 27.42 NA NA NA NA
4/6/2010 NPP 20.88 5499.41 NPP
S | 2nd Quarter 5520.29 27.42
4/12/2010 5520.29 27.42 NPP 20.84 5499.45 NPP
3/10/2010 NPP 20.90 5499.39 NPP
1st Quarter 5520.29 27.42
3/16/2010 5520.29 27 42 NPP 20.95 5499.34 NPP
NA NA NA NA NA
4th Quarter 5545.20 46.95
NA 5545.20 46.95 NA NA NA NA
8/16/2010 NPP 43.37 5501.83 NPP
o | 3rd Quarter 5545.20 46.95
";.’ NA 5545.20 46.95 NA NA NA NA
4/6/2010 NPP 43.35 5501.85 NPP
S | 2nd Quarter 5545.20 46.95
4/12/2010 5545.20 46.95 NPP 43.33 5501.87 NPP
' 3/10/2010 NPP 43.40 5501.80 NPP
’ 1st Quarter 5545.20 46.95
3/16/2010 5545.20 46.95 NPP 43.39 5501.81 NPP
NA NA NA NA NA
4th Quarter 5543.71 43.40
NA 5543.71 43.40 NA NA NA NA
8/16/2010 NPP 42.56 5501.15 NPP
o | 3rd Quarter 5543.71 43.40
; NA 5543.71 43.40 NA NA NA NA
4/6/2010 NPP 42.43 5501.28
S | 2nd Quarter 5543.71 43.40 50 NPP
4/12/2010 5543.71 43.40 NPP 42.42 5501.29 NPP
3/10/2010 NPP 42.48 .
1st Quarter 5543.71 43.40 5501.23 NPP
3/16/2010 5543 71 43 .40 NPP 42.47 5501.24 NPP
NA NA NA A
4th Quarter 5539.41 40.86 N NA
NA 5539.41 40.86 NA NA NA NA
8/16/2010 36.58 37.04 2. .
« | 3rd Quarter 5539.41 40.86 5502.74 0.46
g NA 5539.41 40.86 NA NA NA NA
4/6/2010 36.59 37.05 . .
S | 2nd Quarter 5539.41 40.86 5502.73 0.46
4/12/2010 5539 41 40.86 36.57 37.05 5502.75 0.48
r 3/10/2010 36.60 37. .
1st Quarter 5539.41 40.86 08 5502.72 0.48
3/16/2010 5539.41 40.86 36.61 37.11 5502.70 0.50

NPP = No Product Present

NWP = No Water Present

NA - Not Applicable due to approved FWGMP June 2010
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Groundwater Elevation Measurements - 2010

(Pre and Post Recovery Well Operation 1st and 2nd QTR)
Section 8.0 - Tab 1.0

! : . o . ]~ Separat
Well | Monitoring bate Melgz:‘;t'"g Total Well ':l’frz:lhi:’ | DepthTo G:;°’::j§2‘t’ | Phas
ID ‘Event , i . tion Depth ' DTP {Water (DTW) }IEIu e er iHydygcar
) ) evation . : ( ) ‘ S T e\_alt!‘on | Thickness
NA 5 NA NA NA NA
4th Quarter 5561.32 61.28
NA 5561.32 61.28 NA NA NA NA
. 8/16/2010 s NPP - 56.25 5505.07 NPP
o~ 3rd Quarter - 5561.32 61.28
; NA 5561.32 61.28 NA NA NA NA
4/6/2010 NPP 56.04 5505.28 NPP
S | 2nd Quarter 5561.32 61.28
4/12/2010 5561.32 61.28 NPP 55.93 5505.39 NPP
3/10/2010 5561.32 61.28 NPP 55.94 5505.38 NPP
1st Quarter . :
3/16/2010 5561.32 61.28 NPP 56.50 5504.82 NPP
NA 3 NA NA NA NA
4th Quarter 5547.26 47.84
NA 5547.26 47.84 NA NA MNA NA
8/16/2010 3 NPP 44 .86 5502.40 NPP
. 3rd Quarter 5547.26 47.84
; NA 5547.26 47 84 NA NA NA NA
4/6/2010 I NPP 44.66 5502.60 NPP
= 2nd Quarter 5547.26 47.84
4/12/2010 5547.26 47 .84 NPP 44.85 5502.41 NPP
3/10/2010 5547 26 47 84 NPP 44.88 5502.38 NPP
1st Quarter . :
3/16/2010 5547 .26 47 84 NPP 44.89 5502.37 NPP
NA 5 NA NA NA NA
4th Quarter 5552.29 52.40
NA 5552.29 52.40 NA NA NA NA
8/16/2010 5 NPP 50.20 5502.09 NPP
< 3rd Quarter 5552.29 52.40
; NA 5552.29 52.40 NA NA NA NA
4/6/2010 . NPP 50.16 5502.13 NPP
= 2nd Quarter 5552.29 52.40
4/12/2010 5552.29 52 .40 NPP 50.15 5502.14 NPP
3/10/2010 5552 29 52 40 NPP 50.18 5502.11 NPP
1st Quarter .
3/16/2010 5552.29 52.40 NPP 50.17 5502.12 NPP
NA NA NA NA NA
4th Quarter 5552.29 52.40
NA 5552.29 52.40 NA NA NA NA
8/16/2010 3 NPP 50.20 5502.09 NPP
< 3rd Quarter 5552.29 52.40
© NA 5552.29 52.40 NA NA NA NA
; 4/6/2010 NPP 50.16 5502.13 NPP
S | 2nd Quarter 5552.29 52.40
4/12/2010 5552.29 52.40 NPP 50.15 5502.14 NPP
3/10/2010 5552 20 52 40 NPP 50.18 5502.11 NPP @
1st Quarter - X
3/16/2010 5552.29 52.40 NPP 50.17 5502.12 NPP

NPP = No Product Present

NWP = No Water Present

NA - Not Applicable due to approved FWGMP June 2010
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Groundwater Elevation Measurements - 2010

(Pre and Post Recovery Well Operation 1st and 2nd QTR)
Section 8.0 - Tab 1.0

‘ , I R o T e C ocfed Separate
‘Monitoring - L Measynpg Total Well | Depth To ‘Depth To orrected Phase
- Date Point. , Product: |, Groundwater } . qcarbon
Event - L - L - Depth.- ] - ™ Water (DTW) Elevation ydrocarbo
' | E‘quatlgr} BRI (D ) B evation | Thickness
NA NA NA NA NA
4th Quarter 5539.52 -44.25
NA 5539.52 4425 NA NA NA NA
8/16/2010 NPP 36.95 5502.57 NPP
0 3rd Quarter 5539.52 4425
; NA 5539.52 44.25 NA NA NA NA
4/6/2010 NA NA NA NA
s 2nd Quarter 5539.52 44 .25
4/12/2010 5539.52 44.25 NA NA NA NA
3/10/2010 NA NA NA NA
1st Quarter 5539.52 44.25
3/16/2010 5539 52 44.25 NA NA NA NA
NA NA NA NA NA
4th Quarter 5544 .62 43.25
NA 5544.62 43.25 NA NA NA NA
8/16/2010 41.78 41.92 5502.81 0.14
© | 3rd Quarter 5544.62 43.25
; NA 5544.62 43.25 NA NA NA NA
4/6/2010 NA NA NA NA
S | 2nd Quarter 5544 .62 43.25
4/12/2010 5544.62 43.25 NA NA NA NA
' 3/10/2010 NA NA NA NA
’ ist Quarter 5544.62 43.25
3/16/2010 5544.62 43.25 NA NA NA NA
NA 5510.77 22.73 NA NA NA NA
4th Quarter
NA 5510.77 2273 NA NA NA NA
8/16/2010 5510.77 22.73 NPP 11.02 5499.75 NPP
3rd Quarter
2 NA 5510.77 22.73 NA NA NA NA
u'. 4/6/2010 5510.77 22.73 NPP 10.41 5500.36 NPP
2nd Quarter
4/12/2010 5510.77 22.73 NPP 10.51 5500.26 NPP
3/10/2010 55610.77 22.73 NPP 9.25 5501.52 NPP
1st Quarter
3/16/2010 5510.77 22.73 NPP 9.67 5501.10 NPP
NA 5529.34 40.80 NA NA NA NA
4th Quarter
NA 5529.34 40.80 NA NA NA NA
8/16/2010 5529.34 40.80 31.00 31.02 5498.34 0.02
- 3rd Quarter
Q NA 5529.34 40.80 NA NA NA NA
; 4/6/2010 5529.34 40.80 32.40 32.55 5496.91 0.15
X | 2nd Quarter
4/12/2010 5529.34 40.80 30.64 30.66 5498.70 0.02
3/10/2010 5529.34 40.80 32.20 32.45 5497.09 0.25
1st Quarter
3/16/2010 5529.34 40.80 30.75 31.04 5498.53 0.29

NPP = No Product Present

NWP = No Water Present

NA - Not Applicable due to approved FWGMP June 2010
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Groundwater Elevation Measurements - 2010

(Pre and Post Recovery Well Operation 1st and 2nd QTR)
Section 8.0 - Tab 1.0

~.§ Measuring

Well | Monitoring | [~ |Me2NO| roraiwen | DSPINTO | pepin o | COmected | e
ID | Event |  "2€ ] TOM A pepth | T IoSUCt lwater (DTw)| CroOUnCWater b Hydrocarbot
A P Elqgvatlon o (DTP) .. g , Ele\',atlon, “f+ Thickness
NA 5526.94 35.86 NA NA NA NA
4th Quarter
NA 5526.94 35.86 NA NA NA NA
8/16/2010 5526.94 35.86 26.35 26.85 5500.49 0.50
o~ 3rd Quarter
4 NA 5526.94 35.86 NA NA NA NA
g 4/6/2010 5526.94 35.86 27.50 27.75 5409.39 0.25
X | 2nd Quarter
4/12/2010 5526.94 35.86 26.85 27.05 5500.05 0.20
3/10/2010 5526.94 35.86 27.37 30.08 5499.03 2.71
1st Quarter
3/16/2010 5526.94 35.86 25.72 26.02 5501.16 0.30
NA 5520.35 3457 NA NA NA NA
4th Quarter
NA 5520.35 3457 NA NA NA NA
8/16/2010 5520.35 34.57 NPP 21.76 5408.59 NPP
™ 3rd Quarter
< NA 5520.35 34.57 NA NA NA NA
; 4/6/2010 5520.35 34.57 NPP 21.65 5498.70
(0 4 2nd Quarter
4/12/2010 5520.35 3457 NPP 21.45 5498.90
3/10/2010 5520.35 34.57 21.60 21.63 5498.74
1st Quarter .
3/16/2010 5520.35 3457 NPP 21.3 5499.05
NA 5523.21 3404 NA NA MA NA
4th Quarter
NA 5523.21 34.04 NA NA NA NA
8/16/2010 5523.21 34.04 NPP 24.70 5498.51 NPP
o) 3rd Quarter
? NA 5523.21 34.04 NA NA NA NA
; 4/6/2010 5523.21 34.04 NPP 28.18 5495.03 NPP
14 2nd Quarter
4/12/2010 5523.21 34.04 NPP 25.51 5497.70 NPP
3/10/2010 5523.21 34.04 NPP 27.91 5495.30 NPP
“1st Quarter
3/16/2010 5523.21 34.04 25.05 25.06 5498.16 0.01
NA 5537.5 41.94 NA NA NA NA
4th Quarter
NA 5537.5 41.94 NA NA NA NA
' 8/16/2010 5537.50 41.94 NPP 34.96 5502.54 NPP
<t 3rd Quarter
Y NA 5537.50 41.94 NA NA NA NA
; 4/6/2010 5537.5 41.94 NPP 35.60 5501.90 NPP
(14 2nd Quarter '
4/12/2010 5537.5 41.94 35.13 35.20 5502.36 0.07
3/10/2010 5537.5 41.94 35.25 35.45 5502.21 0.20
1st Quarter
3/16/2010 5537.5 41.94 34.99 35.50 5502.41 0.51

NPP = No Product Present

NWP = No Water Present

NA - Not Applicable due to approved FWGMP June 2010
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Groundwater Elevation Measurements - 2010

(Pre and Post Recovery Well Operation 1st and 2nd QTR)
Section 8.0 - Tab 1.0

, - T ~ 1. 1 - ~ T O , ; Separate
Monitoring - ‘ "Da’te o M eFa,cs):Jr:tmg Total Well ?:ztdhuz: Depth To G?:J;:’;:?ﬂ H dP!?aseb
T NS 5 T o] . ) . Hydrocarbon
Event - .| Elevation ‘Dep,th { (oTP)  |Water OTW) "~ Eievation Thickness
NA 5536.83 43.43 NA NA NA NA
4th Quarter -
NA 5536.83 43.43 NA NA NA NA
8/16/2010 5536.83 43.43 NPP 34.67 5502.16 NPP
1o 3rd Quarter
< NA 5536.83 43.43 NA NA NA NA
; 4/6/2010 5536.83 43.43 NPP 36.09 5500.74 NPP
(14 2nd Quarter
4/12/2010 5536.83 43.43 NPP 35.78 5501.05 NPP
3/10/2010 5536.83 43.43 NPP 35.90 5500.93 NPP
1st Quarter
3/16/2010 5536.83 43.43 NPP 34.70 5502.13 NPP
NA 5535.45 41.48 NA NA NA NA
4th Quarter
NA 5535.45 41.48 NA NA NA NA
8/16/2010 5535.45 41.48 32.75 32.76 5502.70 0.01
© 3rd Quarter
A NA 5535.45 41.48 NA NA NA NA
; 4{6/2010 5535.45 41.48 NPP 37.41 5498.04 NPP
(14 2nd Quarter
4/12/2010 5535.45 41.48 NPP 34.94 5500.51 NPP
3/10/2010 5535.45 41.48 NPP 34.82 5500.63 NPP
1st Quarter
3/16/2010 5535.45 41.48 NPP 33.70 5501.75 NPP
NA 5533.84 41.89 NA NA NA NA
4th Quarter
NA 5533.84 41.89 NA NA NA NA
8/16/2010 5533.84 41.89 NPP 32.84 5501.00 NPP
~ 3rd Quarter
- NA 5533.84 41.89 NA NA NA NA
; 4/6/2010 5533.84 41.89 NPP 34.65 5499.19 NPP
(1 4 2nd Quarter
4/12/2010 5533.84 41.89 NPP 33.63 5500.21 NPP
3/10/2010 5533.84 41.89 NPP 35.23 5498.61 NPP
1st Quarter
3/16/2010 5533.84 41.89 NPP 32.74 5501.10 NPP
NA 5529.38 37.58 NA NA NA NA
4th Quarter
NA 5529.38 37.58 NA NA NA NA
8/16/2010 5529.38 37.58 NPP 35.33 5494 05 NPP
o0 3rd Quarter
A NA 5529.38 37.58 NA NA NA NA
; 4/6/2010 5529.38 37.58 NPP 35.17 5494.21 NPP
X | 2nd Quarter
4/12/2010 5529.38 37.58 32.42 32.65 5496.91 0.23
3/10/2010 5529.38 37.58 NPP 35.07 5494.31 NPP
1st Quarter
3/16/2010 5520.38 37.58 34 .47 34.49 5494 91 0.02

NPP = No Product Present

NWP = No Water Present

NA - Not Applicable due to approved FWGMP June 2010
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Groundwater Elevation Measurements - 2010
(Pre and Post Recovery Well Operation 1st and 2nd QTR)

Sectios

8.0-Tab 1.0

| Meaeuring total wen | | De
e ovation | PSP | iprp) W
NA 5530.51 36.64 NA
4th Quarter
NA 5530.51 36.64 NA NA NA NA
8/16/2010 5530.51 36.64 NPP 30.00 5500.51 NPP
o)) 3rd Quarter
N NA 5530.51 36.64 NA NA NA NA
; ’ 4/6/2010 5530.51 36.64 32.52 32.55 5497.98 0.03
(14 2nd Quarter
4/12/2010 5530.51 36.64 NPP 30.50 5500.01 NPP
3/10/2010 5530.51 36.64 32.73 32.80 5407.77 0.07
1st Quarter
3/16/2010 5530.51 36.64 29.85 29.092 5500.65 0.07
NA 5524.44 35.60 NA NA MA NA
4th Quarter
NA 5524 .44 35.60 NA NA NA NA
8/16/2010 5524.44 35.60 NPP 25.63 5408.81 NPP
o~ 3rd Quarter
t\ll NA 5524.44 35.60 NA NA NA NA
; 4/6/2010 5524.44 35.60 27.51 30.35 5496.36 2.84
x 2nd Quarter
4/12/2010 5524.44 35.60 NPP 25.93 5408.51
3/10/2010 5524.44 35.60 27.75 29.65 5496.31
1st Quarter
: 3/16/2010 5524.44 35.60 NPP 25.85 5498.59 NPP
NA 5521.38 35.53 NA NA NA NA
4th Quarter
NA 5521.38 35.53 NA NA NA NA
8/16/2010 5521.38 35.53 NPP 23.41 5497.97 NPP
o 3rd Quarter
C\Il NA 5521.38 35.53 NA NA NA NA
; 4/6/2010 5521.38 35.53 30.81 30.88 5490.56 0.07
(14 2nd Quarter
4/12/2010 5521.38 35.53 26.66 26.73 5494.71 0.07
3/10/2010 5521.38 35.53 NPP 30.80 5480.58 NPP
1st Quarter
3/16/2010 5521.38 35.53 NPP 23.75 5497 .63 NPP
NA 5527.93 36.99 NA NA NA NA
4th Quarter
NA 5527.93 36.99 NA NA NA NA
8/16/2010 5527.93 36.99 29.17 29.19 5408.76 0.02
0 3rd Quarter
(\Il NA 5527.93 36.99 NA NA NA NA
s 4/6/2010 5527.93 36.09 | Unableto measure - pump
(14 2nd Quarter was stuck in the well-
4/12/2010 5527.93 36.99 Repaired 4-20-2010
3/10/2010 5527.93 36.99 29.49 295 5498.44 0.01 £
1st Quarter
3/16/2010 5527.93 36.99 28.92 29.05 5408.98 0.13

NPP = No Product Present

NWP = No Water Present

NA - Not Applicable due to approved FWGMP June 2010
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Groundwater Elevation Measurements - 2010

(Pre and Post Recovery Well Operation 1st and 2nd QTR)
Section 8.0 - Tab 1.0

. ) : c P Separate
Wontoring | gy "5 ot wan | 520 T | oepnro f Coetes | e
Event Do Depth | 0 fwater (DTWY| . Hydrocarbon
Elevation (DTP) Elevation Thickness
NA 5527.48 32.02 NA NA NA NA
4th Quarter
NA 5527.48 32.02 NA NA NA NA
8/16/2010 5527.48 32.02 26.92 27.50 5500.44 0.58
o 3rd Quarter
< NA 5527.48 32.02 NA NA NA NA
; 4/6/2010 5527.48 32.02 26.85 26.95 5500.61 0.10
X | 2nd Quarter
4/12/2010 5527.48 32.02 26.70 26.80 5500.76 0.10
3/10/2010 5527.48 32.02 NPP 26.96 5500.52 NPP
1st Quarter
3/16/2010 5527.48 32.02 NPP 26.85 5500.63 NPP
NA 5520.02 24.03 NA NA NA NA
4th Quarter
NA 5520.02 24.03 NA NA NA NA
8/16/2010 5520.02 24.03 NPP 20.65 5499.37 NPP
o 3rd Quarter
< NA 5520.02 24.03 NA NA NA NA
; 4/6/2010 5520.02 24.03 20.45 20.47 5499.57 0.02
X | 2nd Quarter
4/12/2010 5520.02 24.03 20.45 20.46 5499.57 0.01
3/10/2010 5520.02 24.03 20.43 20.50 5499.58 0.07
1st Quarter
3/16/2010 5520.02 24.03 20.48 20.52 5499.53 0.04

NPP = No Product Present

NWP = No Water Present

NA - Not Applicable due to approved FWGMP June 2010
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Groundwater Elevation Measurements - 2010

(Pre and Post Recovery Well Operation 1st and 2nd QTR)
Section 8.0 - Tab 1.0

- ' ‘ T Separ
ID Event S B | Depth ' Water (DTW)| -~ ° - Hydrocar
-| Elevation (DTP) - 7| Elevation 1 Thickness
NA 5506.62 12.26 NA NA NA NA
4th Quarter
NA 5506.62 12.26 NA NA MA NA
o 8/16/2010 5506.62 12.26 NPP 11.74 5494 .88 NPP
© 3rd Quarter
g NA 5506.62 12.26 NA NA NA NA
; 4/6/2010 5506.62 12.26 NPP 11.47 5495.15 NPP
o) 2nd Quarter
4/12/2010 5506.62 12.26 NPP 11.5 5495.12 NPP
3/10/2010 5506.62 12.26 NPP 11.57 5495.05 NPP
1st Quarter |—
3/16/2010 '5506.62 12.26 NPP 11.57 5495.05 NPP
NA 5508.03 14.36 NA NA NA NA
4th Quarter
NA 5508.03 14.36 NA NA NA NA
) 8/16/2010 5508.03 14.36 13.67 14.2 5494.25 0.53
v 3rd Quarter
"l; NA 5508.03 14.36 NA NA NA NA
; 4/6/2010 5508.03 14.36 NPP 13.34 5494 .69
o 2nd Quarter
4/12/2010 5508.03 14.36 13.31 13.32 5494.72
3/10/2010 5508.03 14.36 13.32 13.47 5494.68
1st Quarter -
3/16/2010 5508.03 14.36 13.35 13.37 5494.68 0.02
NA 5507.31 15.06 NA NA NA NA
4th Quarter
NA 5507.31 15.06 NA NA NA NA
7o) 8/16/2010 5507.31 15.06 NPP 13.3 5494.01 NPP
0 3rd Quarter
"3" NA 5507.31 15.06 NA NA NA NA
; 4/6/2010 5507.31 15.06 NPP 12.8 5494 .51 NPP
o) 2nd Quarter
. 4/12/2010 5507.31 15.06 NPP 12.81 5494 .50 NPP
3/10/2010 5507.31 15.06 NPP 12.87 5494 .44 NPP
1st Quarter
3/16/2010 5507.31 15.06 NPP 12.83 5494 .48 NPP
NA 5507.59 13.67 NA NA NA NA
4th Quarter
NA 5507.59 13.67 NA NA NA NA
o 8/16/2010 5507.59 13.67 NPP 13.21 5494.38 NPP
n 3rd Quarter
l"|" NA 5507.59 13.67 NA NA NA NA
; 4/6/2010 5507.59 13.67 NPP 13.33 5494.26 NPP
o 2nd Quarter
4/12/2010 5507.59 13.67 NPP 13.24 5494.35 NPP
3/10/2010 5507.59 13.67 NPP 13.43 5494.16 NPP
1st Quarter
3/16/2010 5507.59 13.67 NPP 13.56 5494.03 NPP

NPP = No Product Present

NWP = No Water Present

NA - Not Applicable due to approved FWGMP June 2610
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Groundwater Elevation Measurements - 2010

(Pre and Post Recovery Well Operation 1st and 2nd QTR)
Section 8.0 - Tab 1.0

) ., R o . - d' . Separate
- o .- "I Measuring] -, ... .| DepthTo" " 3 Correcte Phase
M°£F,t°r::"9 - Date ~ | -Point: T OI;ZI ":\I"\e" - Product Wa[::fuzl;r’lc"W) Groundwater | Hydrocarbon
vemt t - | Elevation 7 P “f(lg)TP)ﬂ B RS o “Elevation | Thickness:
NA 5504.78 14.67 NA NA NA NA
4th Quarter
NA 5504.78 14.67 NA NA NA NA
o 8/16/2010 5504.78 14.67 NPP NWP NPP
~ 3rd Quarter
rt: NA 5504.78 14.67 NA NA NA NA
; 4/6/2010 5504.78 14.67 NPP NWP NPP
o 2nd Quarter
4/12/2010 5504.78 14.67 NPP NWP NPP
3/10/2010 5504.78 14.67 NPP NWP NPP
1st Quarter
3/16/2010 5504.78 14.67 NPP NWP NPP
NA 5506.53 15.99 NA NA NA NA
4th Quarter
NA 5506.53 15.99 NA NA NA NA
o 8/16/2010 5506.53 15.99 NPP NWP NPP
- 3rd Quarter
o'la NA 5506.53 15.99 NA NA NA NA
; 4/6/2010 5506.53 15.99 NPP 15.75 5490.78 NPP
o) 2nd Quarter
4/12/2010 5506.53 15.99 NPP 15.90 5490.63 NPP
3/10/2010 5506.53 15.99 NPP 15.90 5490.63 NPP
1st Quarter
3/16/2010 5506.53 15.99 NPP 15.55 5490.98 NPP
NA 5506.7 16.59 NA NA NA NA
4th Quarter
NA 5506.7 16.59 NA NA NA NA
w 8/16/2010 5506.70 16.59 12.43 12.44 5494 .27 0.01
‘_T_ 3rd Quarter
-— NA 5506.70 16.59 NA NA NA NA
-—
4/6/2010 5506.7 16.59 NPP 12.38 5494 .32 NPP
; 2nd Quarter
®) 4/12/2010 5506.7 16.59 12.39 12.43 5494.30 0.04
3/10/2010 5506.7 16.59 NPP 12.39 5494 .31 NPP
1st Quarter
3/16/2010 5506.7 16.59 NPP 12.54 5494 .16 NPP
NA 5508.14 12.96 NA NA NA NA
4th Quarter
NA 5508.14 12.96 NA NA NA NA
— 8/16/2010 5508.14 12.96 NPP NWP NPP
‘: 3rd Quarter
< NA 5508.14 12.96 NA NA NA NA
-—
4/6/2010 5508.14 12.96 NPP NWP NPP
; 2nd Quarter
O 4/12/2010 5508.14 12.96 NPP NWP NPP
- 3/10/2010 5508.14 12.96 NPP NWP NPP
1st Quarter
3/16/2010 5508.14 12.96 NPP NWP NPP

NPP = No Product Present

NWP = No Water Present

NA - Not Applicable due to approved FWGMP June 2010
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- Groundwater Elevation Measurements - 2010
(Pre and Post Recovery Well Operation 1st and 2nd QTR)

| Total Well
Depth - |
NA 5508.43 15.21
4th Quarter
NA 5508.43 15.21 NA NA NA NA
8 8/16/2010 5508.43 15.21 NPP 12.69 5495.74 NPP
+ 3rd Quarter
It NA 5508.43 15.21 NA NA NA NA
-
4/6/2010 5508.43 15.21 NPP 12.27 54¢6.16 NPP
; 2nd Quarter
(@) 4/12/2010 5508.43 15.21 NPP 12.28 5406.15 NPP
3/10/2010 5508.43 15.21 NPP - 12.33 5496.10 NPP
1st Quarter
3/16/2010 5508.43 15.21 NPP 12.38 5496.05 NPP
NA 5508.03 13.00 NA NA NA NA
4th Quarter .
NA 5508.03 13.00 NA NA MA NA
8 8/16/2010 5508.03 13.00 NPP 12.42 5495.61 NPP
+ 3rd Quarter
o NA 5508.03 13.00 NA NA NA ~ NA
-
4/6/2010 5508.03 13.00 NPP 11.43 5496.60 NPP
; 2nd Quarter
(@) 4/12/2010 5508.03 13.00 NPP 11.41 5496.62 NPP
3/10/2010 5508.03 13.00 NPP 11.78 _ 5496.25 NPP &
1st Quarter
3/16/2010 5508.03 13.00 NPP 11.72 5496.31 NPP
NA 5506.91 14.16 NA NA NA NA
4th Quarter
NA 5506.91 14.16 NA NA NA NA
8 8/16/2010 5506.91 14.16 NPP 12.72 5494 .19 NPP
ry 3rd Quarter
Y NA 5506.91 14.16 NA NA NA NA
N
4/6/2010 5506.91 14.16 NPP 10.92 5495.99 NPP
; 2nd Quarter
(@] 4/12/2010 5506.91 14.16 NPP 11.18 5495.73 NPP
3/10/2010 5506.91 14.16 NPP 10.74 5496.17 NPP
1st Quarter
3/16/2010 5506.91 14.16 NPP 10.36 5496.55 NPP
NA 5514.12 18.34 NA NA NA NA
4th Quarter
NA 5514.12 18.34 NA NA NA NA
— 8/16/2010 5514.12 18.34 NPP 16.28 5497 .84 NPP
‘; 3rd Quarter
™ NA 5514.12 18.34 NA NA NA NA
N
4/6/2010 5514.12 18.34 NPP 16.22 5497.90 NPP
; 2nd Quarter
O 4/12/2010 551412 18.34 NPP 16.23 5497.89 NPP
3/10/2010 5514.12 18.34 NPP 16.18 5497 .94 NPP 4
1st Quarter ;
3/16/2010 5514.12 18.34 NPP 16.2 5497 .92 NPP
NPP = No Product Present NWP = No Water Present NA - Not Applicable due to approved FWGMP June 2010
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Groundwater Elevation Measurements - 2010

(Pre and Post Recovery Well Operation 1st and 2nd QTR)
Section 8.0 - Tab 1.0

_ c p —Separate |
@ | woviorna | o || o | SPNTE | oopmo | Somemied | prase
ydrocarbon
1D Event - Elevation | 0Pt otp) [Vater OTW) “prevation | Thickness
NA 5515.18 18.01 NA NA NA NA
4th Quarter
NA 5515.18 18.01 NA NA NA NA
o 8/16/2010 5515.18 18.01 NPP 1711 54908.07 NPP
g_’ 3rd Quarter
) NA 5515.18 18.01 NA NA NA NA
N
4/6/2010 5515.18 18.01 NPP 16.99 5498.19 NPP
; 2nd Quarter
®) 4/12/2010 5515.18 18.01 NPP- 17.12 5498.06 NPP
3/10/2010 5515.18 18.01 NPP 17.09 5498.09 NPP
1st Quarter
3/16/2010 5515.18 18.01 NPP 17.05 5498.13 NPP
NA 5509.00 13.98 NA NA NA NA
4th Quarter
NA 5509.00 13.98 NA NA NA NA
E 8/16/2010 5509.00 13.98 NPP 10.72 5498.28 NPP
+ 3rd Quarter
w NA 5509.00 13.98 NA NA NA NA
N
4/6/2010 5509.00 13.98 NPP 10.64 5498.36 NPP
; 2nd Quarter
(®) 4/12/2010 5509.00 13.08 NPP 10.72 5498.28 NPP
3/10/2010 5509.00 13.98 NPP 10.71 5498.29 NPP
1st Quarter
' 3/16/2010 5509.00 13.98 . NPP 10.7 5498.30 NPP

NPP = No Product Present

NWP = No Water Present

NA - Not Applicable due to approved FWGMP June 2010
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Groundwater Elevation Measurements - 2010
(Pre and Post Recovery Well Operation 1st and 2nd QTR)

Section 8.0 - Tab 1.0

Well | ‘Monitoring ' Measf’”/"gv; Total Well Depth To | DepthTo | Corrected-
‘ " Date Point” .~ ; Product [ .~ 77" -l 'Grounidw,
ID | . .Event o e i Depth R Water - (DTWH "2 % cat]
T Elevation (DTP) T VUL Elevatic ickness
NA 5506.68 14.09 NA NA MNA NA
4th Quarter
NA 5506.68 14.09 NA NA NA NA
o 8/16/2010 5506.68 14.09 NPP 8.35 5408.33 NPP
© 3rd Quarter
g NA 5506.68 14.09 NA NA NA NA
g 4/6/2010 5506.68 14.09 NPP 8.29 54¢8.39 NPP
O 2nd Quarter
4/12/2010 5506.68 14.09 NPP 8.24 5408.44 NPP
3/10/2010 5506.68 14.09 NPP 8.33 54908.35 NPP
1st Quarter
3/16/2010 5506.68 14.09 NPP 8.09 5498.59 NPP
NA 5505.13 13.74 NA NA NA NA
4th Quarter
NA 5505.13 13.74 NA NA NA NA
o 8/16/2010 5505.13 13.74 NPP 6.95 5498.18 NPP
(723 3rd Quarter
‘t NA 5505.13 13.74 NA NA NA NA
; 4/6/2010 5505.13 13.74 NPP 6.84 5498.29 NPP
O 2nd Quarter
4/12/2010 5505.13 13.74 NPP 6.71 5498.42 NPP
3/10/2010 5505.13 13.74 NPP 6.89 54908.24 NPP@
1st Quarter
3/16/2010 5505.13 13.74 NPP 6.73 5498.40 NPP
NA 5503.87 13.11 NA NA NA NA
4th Quarter
NA 5503.87 13.11 NA NA NA NA
To) 8/16/2010 5503.87 13.11 NPP 572 5498.15 NPP
00 3rd Quarter
;3'_, NA 5503.87 13.11 NA NA NA NA
; 4/6/2010 5503.87 13.11 NPP 6.59 5497.28 NPP
O 2nd Quarter
4/12/2010 5503.87 13.11 NPP 6.56 5497.31 NPP
3/10/2010 5503.87 13.11 NPP 5.67 5498.20 NPP
1st Quarter
3/16/2010 5503.87 13.11 NPP 5.62 5498.25 NPP
NA 5503.76 12.27 NA NA NA NA
4th Quarter
NA 5503.76 12.27 NA NA NA NA
o 8/16/2010 5503.76 12.27 NPP 6.36 5497.40 NPP
w 3rd Quarter
I-B NA 5503.76 12.27 NA NA NA NA
; 4/6/2010 '5503.76 12.27 NPP 6.34 5497.42
O 2nd Quarter
4/12/2010 5503.76 12.27 NPP 6.33 5497.43
3/10/2010 5503.76 12.27 NPP 6.31 5497.45
1st Quarter v
' 3/16/2010 5503.76 12.27 NPP 6.29 5497.47

NPP = No Product Present

NWP = No Water Present

NA - Not Applicable due to approved FWGMP June 2010

Page 22 of 25




Groundwater Elevation Measurements - 2010

(Pre and Post Recovery Well Operation 1st and 2nd QTR)
Section 8.0 - Tab 1.0

S - s Q - ; :"4'»',.3: “" e _:g' K e . Ts e - , "° N R ; o ) m\’aratek
Monitoring, | ' | Me2SUTNOL Totarweil | DS TR | pepth.To | COMeStet | Phase.
Event " -} e e o Depth " 7 IWater “(DTW){ . gt Hydrocarbon
N AT CEgvatonp ot . oo o 7| (Elevation | Thickness
5503.84 11.45 NA NA NA NA
4th Quarter
NA 5503.84 11.45 NA NA NA NA
o 8/16/2010 5503.84 11.45 NPP 6.71 5497.13 NPP
N~ 3rd Quarter
$ NA 5503.84 11.45 NA NA NA NA
; 4/6/2010 5503.84 11.45 NPP 6.61 5497.23 NPP
O 2nd Quarter
4/12/2010 5503.84 11.45 NPP 6.62 5497.22 NPP
3/10/2010 5503.84 11.45 NPP 6.59 5497 .25 NPP
1st Quarter
3/16/2010 5503.84 11.45 NPP 6.59 5497.25 NPP
NA 5504.02 11.63 NA NA NA NA
4th Quarter
NA 5504.02 11.63 NA NA NA NA
o 8/16/2010 5504.02 11.63 NPP 7.51 5496.51 NPP
-— 3rd Quarter
$ NA 5504.02 11.63 NA NA NA NA
; 4/6/2010 5504.02 11.63 NPP 7.42 5496.60 NPP
O 2nd Quarter
4/12/2010 5504.02 11.63 NPP 7.44 5496.58 NPP
3/10/2010 5504.02 11.63 NPP 7.49 5496.53 NPP
1st Quarter
3/16/2010 5504.02 11.63 NPP 7.56 5496.46 NPP
NA 5503.8 12.6 NA NA NA NA
4th Quarter
NA 5503.8 12.6 NA NA NA NA
(To) 8/16/2010 5503.80 12.6 NPP 7.65 5496.15 NPP
<t 3rd Quarter
0.'6 NA 5503.80 12.6 NA NA NA NA
; 4/6/2010 5503.8 12.60 NPP 7.53 5496.27 NPP
O 2nd Quarter
4/12/2010 5503.8 12.60 NPP 7.55 5496.25 NPP
3/10/2010 5503.8 12.60 NPP 7.57 5496.23 NPP
1st Quarter
3/16/2010 5503.8 12.60 NPP 7.71 5496.09 NPP
NA 5503.95 12.27 NA NA NA NA
4th Quarter
NA 5503.95 12.27 NA NA NA NA
w0 8/16/2010 5503.95 12.27 NPP 6.02 5497 93 NPP
‘_'__ 3rd Quarter
- NA 5503.95 12.27 NA NA NA NA
-
4/6/2010 5503.95 12.27 NPP 5.91 5498.04 NPP
; 2nd Quarter
(& ] 4/12/2010 5503.95 12.27 NPP 5.89 5498.06 NPP
3/10/2010 5503.95 12.27 NPP 6.13 5497.82 NPP
1st Quarter
3/16/2010 5503.95 12.27 NPP 6.05 5497.90 NPP

NPP = No Product Present

NWP = No Water Present

NA - Not Applicable due to approved FWGMP June 2010
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Groundwater Elevation Measurements - 2010
(Pre and Post Recovery Well Operation 1st and 2nd QTR)

- Depth

dtalﬁWellg

Section 8.0 - Tab 1.0

NA

5504.39

13.05

4th Quarter
NA 5504.39 13.05 NA NA NA NA
S 8/16/2010 5504.39 13.05 NPP 6.42 5497.97 NPP
T 3rd Quarter .
< NA 5504.39 13.05 NA NA NA NA
-
; 2nd Quart 4/6/2010 5504.39 13.05 NPP 6.36 5498.03 NPP
nd Quarter
(& 4/12/2010 5504.39 13.05 NPP 6.39 5498.00 NPP
1st Quart 3/10/2010 5504.39 13.05 NPP 6.35 5498.04 NPP
st Quarter
3/16/2010 5504.39 13.05 NPP 6.49 549790 NPP
4th Quart NA 5504.32 12.86 NA NA NA NA
uarter
NA 5504.32 12.86 NA NA NA NA
8 8/16/2010 5504.32 12.86 NPP 6.22 5498.10 NPP
e 3rd Quarter -
© NA 5504.32 12.86 NA NA NA NA
-
; 2nd Quart 4/6/2010 5504.32 12.86 NPP 6.18 5498.14 NPP
nd Quarter
(&) 4/12/2010 5504.32 12.86 NPP 6.22 5498.10 NPP
1st Quart 3/10/2010 - 5504.32 12.86 NPP 6.12 5498.20 NPP¢{
st Quarter
3/16/2010 5504.32 12.86 NPP 6.13 54908.19 NPP
ath Quart NA 5504.52 9.99 NA NA NA NA
uarter
NA 5504.52 9.99 NA NA NA NA
8 ard Quart 8/16/2010 5504.52 9.99 NPP 542 5499.10 NPP
rd Quarter
3; NA 5504.52 9.99 NA NA NA NA
; 2nd Quart 4/6/2010 5504.52 9.99 NPP 6.48 5498.04 NPP
nd Quarter
O 4/12/2010 5504.52 9.99 NPP 6.41 5498 .11 NPP
1st Quart 3/10/2010 5504.52 9.99 NPP 6.48 5498.04 NPP
st Quarter
3/16/2010 5504.52 9.99 NPP 6.51 5498.01 NPP
Ath Quart NA 5508.04 12.34 NA NA NA NA
uarter
NA 5508.04 12.34 NA NA NA NA
8 3rd Quart 8/16/2010 5508.04 12.34 NPP 8.81 5499.23 NPP
rd Quarter
;t, NA 5508.04 12.34 NA NA NA NA
N
; and Quart 4/6/2010 5508.04 12.34 NPP 8.32 5499.22 NPP
nd Quarter
O 4/12/2010 5508.04 12.34 NPP 8.83 5499.21 NPP
1st Quart 3/10/2010 5508.04 12.34 NPP 8.79 5499.25 NPP
st Quarter
| 3/16/2010 5508.04 12.34 NPP 8.82 5499.22 NPP

NPP = No Product Present

NWP = No Water Present

NA - Not Applicable due to approved FWGMP June 2010
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Groundwater Elevation Measurements - 2010

(Pre and Post Recovery Well Operation 1st and 2nd QTR)
Section 8.0 - Tab 1.0

) p Separate |
Well | Monitoring Date Me:(s):::tmg Total Well [::_thhuz: Depth To G::o?xrr::(\:l:zter Phase
ID Event ) Depth Water (DTW) , Hydrocarbon
Elevation (DTP) Elevation Thickness
NA 5510.04 14.65 NA NA NA NA
4th Quarter
NA 5510.04 14.65 NA NA NA NA
o 8/16/2010 5510.04 14.65 NPP 10.47 5499.57 NPP
‘_; 3rd Quarter
™ NA 5510.04 14.65 NA NA NA NA
N
4/6/2010 5510.04 14.65 NPP 10.44 5499.60 NPP
; 2nd Quarter
O 4/12/2010 5510.04 14.65 NPP 10.46 5499.58 NPP
3/10/2010 5510.04 14.65 NPP 10.42 5499.62 NPP
1st Quarter
3/16/2010 5510.04 14.65 NPP 10.45 5499.59 NPP
NA 5507.32 11.72 NA NA NA NA
4th Quarter
NA 5507.32 11.72 NA NA NA NA
8 8/16/2010 5507.32 11.72 NPP 7.9 5499 42 NPP
+ 3rd Quarter
™ NA 5507.32 11.72 NA NA NA NA
N
4/6/2010 5507.32 11.72 NPP 7.97 5499 .35 NPP
; 2nd Quarter
b(_) 4/12/2010 5507.32 11.72 NPP 7.98 5499.34 NPP
3/10/2010 5507.32 11.72 NPP 7.94 5499.38 NPP
1st Quarter
3/16/2010 5507.32 11.72 NPP 7.96 5499.36 NPP
NA 5505.9 12.25 NA NA NA NA
4th Quarter
NA 5505.9 12.25 NA NA NA NA
3 8/16/2010 5505.90 12.25 Well is in recovery service - no measurement
+ 3rd Quarter
) NA 5505.90 12.25 NA NA NA NA
N
4/6/2010 5505.9 12.25 NPP 7.15 5498.75 NPP
; 2nd Quarter
(&) 4/12/2010 5505.9 12.25 NPP 7.14 5498.76 NPP
3/10/2010 5505.9 12.25 NPP 7.15 5498.75 NPP
1st Quarter
3/16/2010 5505.9 12.25 NPP 7.16 5498.74 NPP

NPP = No Product Present

NWP = No Water Present

NA - Not Applicable due to approved FWGMP June 2010
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Water Quality Field Measurements
Section 8.0 - Tab 3.0

bate | Depthto ';‘::;':‘:t’ Well TDS E.C. oH TEMP, D.O. ORP
H20 (ft) () Depth (ft) | (mg/L) (umhoslcm) (Farenheit)| (mg/L) (mV)
Aug-10 17.05 NPP 21.56 588 841 7.04 63.6 1.8 282
MW #1 Apr-10 17.26 NPP 21.56 570 821 7.02 52.3 25 301
Aug-09 16.72 NPP 21.56 529 771 6.93 61.2 25 225
Aug-10 36.33 NPP 36.75 NS’ NS’ NS’ NS’ NS’ NS*
MW #3 Apr-10 36.35 NPP 36.75 NS' NS* NS’ NS’ NS' NS*
Aug-09 36.18 NPP 36.75 NS’ NS* NS’ NS' NS* NS’
Aug-10 27.21 NPP 30.48 1725 2323 6.94 64.7 1.5 266
MW #4 Apr-10 26.52 NPP 30.48 NS? NS2 NS2 NS? NS? NS?
Aug-09 2719 NPP 30.48 1871 2545 6.94 64.0 23 258
Aug-10 NWP NPP 37.2 NS’ NS* NS’ NS’ NS’ NS'
MW #5 Apr-10 NWP NPP 37.2 NS’ NS’ NS NS’ NS’ NS’
Aug-09 NWP NPP 37.2 NS’ NS’ NS’ NS’ NS’ NS’
Aug-10 NWP NPP 47.92 NS NS® NS’ NS* NS* NS’
MW #6 Apr-10 NWP NPP 47.92 NS’ NS’ NS* NS' NS’ NS’
Aug-09 -NWP NPP 47.92 NS’ NS” NS' NS’ NS’ NS’
Aug-10 27.50 NPP 62.61 NS? NS?2 NS? NS? NS?2 NS?
Apr-10 27.07 NPP 62.61 NS? NS? NS? NS? NS? N§?2
Aug-09 274 NPP 62.61 NS? NS? NS? NS? NS2 NS?
Aug-10 31.65 NPP 35.93 1712 2258 6.60 58.9 21 276
Apr-10 31.63 NPP 35.93 1878 2550 6.81 58.6 1.1 351
Aug-09 31.35 NPP 35.93 693 1004 6.98 65.9 0.9 240
Aug-10 11.38 NPP 22,94 1906 2545 7.03 66.4 2.0 254
MW #11 Apr-10 11.10 NPP 22,94 NS? NS2 NS? NS2 NS?2 NS2
Aug-09 . 11.49 NPP 22,94 1929 2619 6.96 64.4 1.3 268
Aug-10 10.73 NPP 14.98 390 563 7.03 64.3 0.6 286
MW #12 Apr-10 9.72 NPP 14.98 370 540 7.04 50.5 54 278
Aug-09 11.20 NPP 14.98 1256 1763 6.93 62.5 0.9 212
Aug-10 40.45 NPP 52.89 2977 3816 6.97 62.9 1.1 255
MW #13 Apr-10 40.37 NPP 52.89 2465 3262 6.91 60.1 1.4 324
Aug-09 40.42 NPP 52.89 2684 3474 6.91 60.3 1.4 256
Aug-10 21.25 20.6 27.13 NR' NR' NR' NR'. NR* NR'
MW #20 Apr-10 21.20 20.58 2713 NR’ NR' NR’ NR' NR’ NR'
Aug-09 21.23 20.62 27.13 NR' NR* NR' NR' NR® NR'
NS'= Well is Dry or Not Enough Water to Sample- No Sample
NS?2 = Not Sampled due to approved Facility-Wide Monitoring Plan - June 2010 NWP = No Water Present
NR'= No Sample Required - Well Contains Separate Phase Hydrocarbon NPP = No Product Present

Page 1of 5




Water Quality Field Measurements

Section 8.0 - Tab 3.0

Depthto | PPt 1 yye TDS E.C. TEMP. D.O. ORP

RWMW | Date | |, (ft) P"(’f"t')”ct Depth (ft) | (mg/L) |(wmhosiem)| PH | (Farenneit)| (mgi) | (mv)
Aug-10 | 21.72 2165 | 30.38 NR’ NR' NR' NR' NR' NR'

MW #21 | Apr-10 | 21.62 2152 | 30.38 NS? NS? NS? NS? NS? NS?
Aug09 | 21.80 21.7 30.38 NR' NR' NR' NR' NR’ NR'

Aug-10 | 3294 | 32.79 41.2 NR' NR' NR' NR' NR' NR'

MW #25 | Apr-10 | 32.72 32.56 41.2 NS? NS? NS? NS? NS? NS?
Aug-09 | 32.95 32.7 412 NR' NR' NR’ NR’ NR' NR'

Aug-10 | 17.38 NPP 25.11 2046 2698 6.83 64.4 1.3 300

MW #26 | Apr-10 | 17.11 NPP 25.11 NS? NS? NS? NS? NS? NS>
Aug09 | 17.39 NPP 25.11 2149 2877 6.88 62.8 1.1 222

Aug-10 | 18.74 NPP 24.42 2211 2890 6.95 61.7 1.4 262

MW #27 | Apr-10 | 18.57 NPP 24.42 NS? NS? NS? NS? NS? NS?
Aug-09 | 18.75 NPP 24.42 1975 2665 6.94 61.6 0.9 225

Aug-10 | 22.96 NPP 28.62 772 1083 6.8 60.7 2.0 289

MW #29 | Apr-10 | 22.92 NPP 28.62 NS? NS? NS? NS? NS? NS?
Aug09 | 22.74 NPP 28.62 636 919 7.0 60.6 1.1 222

| Augto | 3383 NPP 40.13 2309 3014 6.82 62.5 1.2 206

MW #30 | Apr-10 | 33.98 NPP 40.13 2254 3009 6.89 61.9 0.5 315
Aug09 | 3375 NPP 40.13 2300 3062 6.96 62.1 2.3 270

Aug-10 | 34.11 NPP 39.16 2857 3681 7.0 63.8 0.4 211

MW #31 [ Apr10 | 34.07 NPP 39.16 NS? NS? NS? NS? NS? NS?
Aug-09 | 34.10 NPP 39.16 2300 4073 6.9 62.1 5.6 237

Aug-10 | 25.08 NPP 27.51 4148 51 6.99 61.3 6.4 274

MW #32 | Apr-10 | 24.83 NPP 27.51 NS? NS? NS? NS? NS? NS?
Aug09 | 25.03 NPP 27.51 4218 5318 6.99 60.1 7.8 224

Aug-10 | 22.32 NPP 25.51 2973 3794 7.01 60.9 4.4 292

MW #33| Apr-10 | 22.17 NPP 25.51 2804 3648 6.91 58.4 7.1 328
Aug09 | 22.36 NPP 25.51 2962 3863 6.97 61.8 2.6 218

Aug10 | 14.06 NPP 20.96 1286 1772 712 63.6 2.9 233

MW #34 | Apr-10 | 13.96 'NPP 20.96 NS? NS? NS? NS? NS? NS?
Aug-09 | 14.18 NPP 20.96 1495 2061 6.92 61.8 0.9 239

Aug-10 | 22.13 NPP 26.45 1268 1742 7.05 62.3 1.4 246

MW #35 | Apr-10 | 22.01 NPP 26.45 1469 2032 6.98 57.7 1.3 295
Aug09 | 22.00 NPP 26.45 1079 1611 6.94 61.5 0.8 231

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

NS2 = Not Sampled due to approved Facility-Wide Monitoring Plan - June 2010

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

NWP = No Water Present

NPP = No Product Present
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Water Quality Field Measurements
Section 8.0 - Tab 3.0

£ Depth to
RWIMW ) Date zi‘éth«tt? P"(’f‘:)”ct \ De‘:::!l I(ft) (;zﬁ.) (umﬁécs}cm) pH - (F:ih::éit) (r?l:q?I..) (?:VP)
Aug-10 20.81 NPP 23.26 NS? NS? NS? NS? NS?2 NS§?2
MW #36 | Apr-10 20.65 NPP 23.26 NS? NS? NS2 NS? NS&? NS?
Aug-09 20.87 NPP 23.26 NS2 NS? NS2 NS? NS2 N§?
Aug-10 23.48 NPP 27.58 1686 2276 6.97 63.3 0.9 275
MW #37 Apr-10 23 NPP 27.58 1650 2265 6.96 58.7 1.2 316
Aug-09 23.22 NPP 27.58 1588 2180 6.95 60.6 0.9 223
Aug-10 23.81 NPP 26.82 939 1317 6.99 64.7 0.6 276
MW #38 1 Apr-10 23.48 NPP 26.82 994 1416 6.97 58.3 1.7 309
Aug-09 23.86 NPP 26.82 925 1319 6.99 61.9 0.9 193
Aug-10 259 NPP 38.34 NS? NS? NS? NS? NS? NS?2
MW #39 ] Apr-10 25.57 NPP 38.34 NS? NS? NS? NS? NS?2 NS?
Aug-09 25.92 NPP 38.34 NS? NS2 NS2 NS2 NS2 NS2
Aug-10 28.15 NPP 30.07 2106 2790 7.0 68.8 1.0 281
MW #40 Apr-10 U:z::fym:imi:::f 30.07 NS? NS2 NS2 NS? NS2 NS2
Aug-09 28.17 NPP 30.07 2080 2809 7.0 68.4 21 246
Aug-10 26.75 26.61 31.62 NR' NR' NR' NR' NR' NR'
Apr-10 26.53 26.45 31.62 NS? NS? NS?2 NS? NS? NS2
Aug-09 27.10 26.55 31.62 NR’ NR’ NR' NR' NR’ NR*
Aug-10 34.18 NPP 50.91 4306 5296 6.78 60.6 2.6 320
Apr-10 33.85 NPP 50.91 NS? NS2 NS? NS? NS? NS?
Aug-09 34.04 NPP 50.91 3807 4663 6.98 61.4 1.2 261
Aug-10 11.73 NPP 16.92 NS? NS? NS? NS? NS2 NS2
MW #45 Apr-10 11.67 NPP 16.92 NS? NS? NS2 NS? NS2 NS2
Aug-09 11.68 NPP 16.92 NS? - NS2 NS2 NS2 NS?2 NS?
Aug-10 NS NPP 10.39 NS* NS’ NS* NS’ NS' NS’
MW #46 | Apr-10 NS NPP 10.39 NS’ NS' NS* NS* NS' NS’
Aug-09 NS NPP 10.39 NS* NS NS NS!* - N& NS*
Aug-10 12.80 NPP 14.28 NS2 NS? NS? NS? NS? NS?
MW#47 Apr-10 12.50 NPP 14.28 NS? NS2 NS? NS2 NS? NS?
Aug-09 13.30 12.68 14.28 NR' NR' NR’ NR’ NR’ NR’
MW #50 ] Aug-10 16.77 NPP 20 425 612 7.12 61.4 0.7 243
MW #51 Aug-10 14.56 NPP 20 459 664 7.12 63.1 0.5 273
MW #52 | Aug-10 36.22 NPP 41 2801 3602 7.07 62.2 0.6 291
NS'= Well is Dry or Not Enough Water to Sample- No Sample
NS? = Not Sampled due to approved Facility-Wide Monitoring Plan - June 2010 NWP = No Water Present
NR'= No Sample Required - Well Contains Separate Phase Hydrocarbon NPP = No Product Present
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Water Quality Field Measurements
Section 8.0 - Tab 3.0

Depthto | 2P O [ \ell TDS E.C. TEMP. D.O. ORP
RWIMW | Date | o e P“{’:\uct Depth (ft) | (mg/L) {(umhosicm)| P™ | (Farenheity| (mgiL) | (mv)
MW #53 ] Aug-10 38.86 NPP 41.5 3394 4288 7.14 61.6 0.59 242
MW #54 | Aug-10 32.68 32.32 38 NR' NR' NR' NR’ NR' NR'
MW #55| Aug-10 21.61 NPP 27.25 2440 3160 6.85 61.1 1.28 277
MW #56 § Aug-10 20.12 19.8 23.75 NR! NR' NR’ NR’ NR' NR’
MW #57 §  Aug-10 21.65 21.45 24.25 NR’ NR’ NR’ NR’ NR’ NR’
MW #58 | Aug-10 20.93 NPP 27 1928 2562 6.95 65.3 1.68 279
MW #59 | Aug-10 43.37 NPP 44.25 1523 2067 6.9 62.4 0.61 287
MW #60 | Aug-10 42.56 NPP 45.5 1939 2567 6.88 61.5 0.68 284
MW #61 | Aug-10 37.04 36.58 40.86 NR' NR’ NR' NR' NR' NR'
MW #62 | Aug-10 | 56.25 NPP 58.25 5330 6458 6.93 624 [ 207
MW #63 | Aug-10 4486 NPP 46 3809 4764 7.06 68.3 0.44 222
MW #64 | Aug-10 50.2 NPP 50.25 4279 5302 7.06 65.5 4.59 251
MW #6511 Aug-10 36.95 NPP 44.25 2103 2787 7.05 65.8 0.41 245
MW #66 | Aug-10 41.92 41.78 43.25 NR' NR' NR* NR' NR' NR*
Aug-10 Not a Well Not a Well Not a Well 271 388 6.95 65.8 NS? 271
O/F #2 Apr-10 Not a Well Not a Well Not a Well 523 757 7.00 50.2 NS3 246
Aug-09 Not a Well Not a Well Not a Well 281 441 6.95 63.7 NS?3 NS?3
Aug-10 Not a Well Not a Well Not a Well 219 317 6.94 64.9 NS? 274
O/F #3 Apr-10 Not a Well Not a Well Not a Well 352 512 7.01 50.4 NS3 295
Aug-09 Not a Well Not a Well Not a Well 238 355 6.94 57.9 NS3 NS3
Aug-10 31.02 31.00 40.8 NR' NR' NR’ NR’ NR’ NR'
RW #1 Apr-10 30.66 30.64 40.8 NS2 NS2 NS? NS2 NS2 NS?
Aug-09 30.90 NPP 40.8 2291 3057 6.97 63.0 NS? 253
Aug-10 26.85 26.35 35.86 NS2 NS? NS? NS? NS? NS?
RW #2 Apr-10 27.05 26.85 35.86 NS? NS2 NS? NS? NS? NS2 -
Aug-09 26.80 26.30 35.86 NR' NR’ NR® NR* NR* NR’
Aug-10 21.76 NPP 34.57 NS? NS? NS NS? NS? NS?
RW #3 Apr-10 21.45 NPP 34.57 NS? NS? NS? NS? NS?2 NS?
Aug-09 21.79 NPP 34.57 NS? NS2 NS? NS2 NS? NS?
Aug-10 24.7 NPP 34.04 2234 2925 6.9 62.0 1.4 241
RW #9 Apr-10 25.51 NPP 34.04 NS? NS? NS? NS? NS2 NS?
Aug-09 24.8 NPP 34.04 1988 2681 7.0 60.9 24 271
Aug-10 34.96 NPP 41.94 NS? NS2 NS? NS? NS2 NS?
RW#14 1 Apr-10 352 35.13 41.94 NS? NS? NS? NS? NS? NS?
Aug-09 35.45 34.71 41.94 NS? NS? NS? NS2 NS2 NS?
NS'= Well is Dry or Not Enough Water to Sample- No Sample
NS? = Not Sampled due to approved Facility-Wide Monitoring Plan - June 2010 NWP = No Water Present
NR'= No Sample Required - Well Contains Separate Phase Hydrocarbon NPP = No Product Present
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Water Quality Field Measurements

Section 8.0 - Tab 3.0

Depth 1o
RWIMW 1 Date ?.‘Z’Z,t"(ff,’ P"l’:‘“ct Degil I(ft) (J,E/SL) (um:lsc.)i./cm) PH (F:ril:ln:éit) (g;:/)f_) 2:;:
Aug-10 34.67 NPP 43.43 2540 3295 7.05 61.9 0.6 278
RW#15 1 Apr-10 35.78 NPP 43.43 NS? NS? NS? NS? NS2 NS?
Aug-09 34.61 NPP 43.43 2613 3435 6.92 60.0 2.8 265
Aug-10 32.8 32.75 41.48 NS? NS? NS? NS? NS? NS?
RW#16 | Apr-10 34.94 NPP 41.48 NS? NS? NS? NS? NS? NS?
Aug-09 . 33.8 NPP 41.48 NS? NS?2 NS2 NS? NS? NS2
Aug-10 32.84 NPP 41.89 NS? NS? NS* NS? NS? NS?
RW#17 | Apr-10 33.6 NPP 41.89 NS? NS? NS? NSz | Ns? NS?
Aug-09 32.93 NPP 41.89 NS? NS? NS? NS? NS? NS?
Aug-10 35.83 NPP 37.58 4451 5434 6.9 65.8 23 132
RW #18 Apr-10 32.65 32.42 37.58 NS? NS2 NS? NS? NS2 NS?
Aug-09 34.13 33.9 37.58 NR* NR' NR' NR’ NR' NR'
Aug-10 30 NPP 36.64 NS? NS? NS2 NS? NS? NS2
RW#19 | Apr-10 30.5 NPP 36.64 NS? NS? NS2 NS? NS? NS?
Aug-09 30.13 30.08 36.64 NS? NS? NS2 NS? NS? NS?
Aug-10 25.63 NPP 35.61 NS? NS? NS2 NS? NS? NS2
RV #22 Apr-10 25.93 NPP 35.61 NS2 NS? NS2 NS? NS? NS?
Aug-09 25.95 25.32 35.61 NS? NS? NS? NS? NS2 NS?
Aug-10 23.41 NPP 35.53 1401 1911 7.00 64.2 2.2 241
RW #23 Apr-10 26.73 26.66 35.53 NS? NS2 NS? NS2 NS? NS?2
Aug-09 23.58 NPP 35.53 1239 1857 6.98 64.8 24 222
Aug-10 29.19 29.17 36.99 NR’ NR' NR' NR' NR* NR’
RW #28 | Apr-10 |Pumpetickincasingrunadlel 56 o9 NS? NS? NS? NS? NS? NS?
Aug-09 29.02# 28.83 36.99 NR' NR’ NR? NR* NR' NR’
Aug-10 27.5 26.92 32.02 NR' NR' NR* NR’ NR' NR!
RW #42 Apr-10 26.8 26.7 32.02 NS? NS? NS? NS? NS? NS?
Aug-09 27.01 26.95 32.02 NR' NR’ NR' NR' NR’ NR"
Aug-10 20.65 NPP 24.03 1993 2647 6.8 70.0 130 124
RW#43 | Apr-10 20.46 NPP 24.03 NS? NS? NS§? NS§? NS? NS?
Aug-09 21.83 21.64 24.03 NR’ NR’ NR' NR’ NR* NR"
NS’= Well is Dry or Not Enough Water to Sample- No Sample
NS? = Not Sampled due to approved Facility-Wide Monitoring Plan - June 2010 NWP = No Water Present
NR'= No Sample Required - Well Contains Separate Phase Hydrocarbon NPP = No Product Present
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Water Quality Field Measurements

Section 8.0 - Tab 3.0

DS EC. 1 TEMP. 1 po. ORP

Seep # Date (mglL) (umrl:‘c))slc pH (Far:)nhel (mg/L) (mV)
Aug-10 3423 283 6.90 76.3 NS? 243

Seep 1 Apr-10 2785 3654 7.08 57.3 6.8 235
Aug-09 3086 4061 7.08 76.8 NS? 230

Aug-10 NS* NS’ NS® NS* NS* NS®

Seep 2 Apr-10 3791 4763 7.02 53.4 14.3 263
Aug-09 NS® NS’ NS! NS' NS® NS*

Aug-10 15000 16000 6.80 74.8 NS? 253

Seep 3 Apr-10 3391 4371 7.04 56.7 7.3 267.0
Aug-09 1271 1438 7.19 734 NS? 233

Aug-10 14400 15610 6.94 73.4 NS? 270

Seep 6 Apr-10 2992 3889 6.94 50.0 111 308.0
Aug-09 8862 10.4 6.98 66.6 NS?3 233

Aug-10 NS' NS* NS* NS NS NS*

Seep 7 Apr-10 NS’ NS’ NS® NS’ NS' NS®
Aug-09 NS! NS’ NS' NS* NS* NS*

Aug-10 NS? NS* NS* NS’ NS’ NS*

Seep 8 Apr-10 NS' NS’ NS NS NS’ NS*
Aug-09 NS® NS’ NS NS' NS’ NS’

Aug-10 NS® NS’ NS’ NS’ NS’ NS’

Seep 9 Apr-10 3615 4699 7.06 55.8 9.0 277
Aug-09 NS* NS® NS* NS' NS’ NS’

NS'= Well is Dry or Not Enough Water to Sample- No Sample
NWP = No Water Present
NPP = No Product Present

NS? = Not Sampled due to approved Facility-Wide Monitoring Plan - June 2010
NS* =Analyte Inadvertently not Monitored this Sampling Event
NR*= No Sample Required - Well Contains Separate Phase Hydrocarbon
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ackground Wells

Groundwater Analysis - Organics Section 8.0 - Tab 4.0
B3 EPA Method 8260B° - = -+~ .. | EPA Method 80158 FZ®
Sample B B‘er;‘zer,‘\yg "Ti)luen“e: EthyIBen" Xylér‘()"e_&{j‘.i. MTBE - [ DRO GRO
Location Date | (mg/lL) } ‘(mg/L)- A(mg_/L)‘ (mg/.y') ‘ (mg/L) (mg/L)
» SRR T050 [T 00 TR 0o
Aug-10 NS' NS' NS' NS'
2 Apr-10 NS2 NS? NS2 NS? NS? NS? NS?
§ Aug-09 NS' NS' NS! NS* NS’ NS® NS'
Apr-09 NS! NS* NS' NS' NS’ NS’ NS
Aug-10 NS NS! NS' NS' NS’ NS' NS'
% Apr-10 NS? NS? NS? NS? NS? NS? NS? ‘%5»
§ Aug-09 NS' NS® NS' NS’ NS? NS NS’ %:’_, g
Apr-09 NS’ NS® NS’ NS® NS’ NS® NS' |"Z3F
Aug-10 NS' NS' NS' NS' NS' NS' NS' §g§
£ Apr-10 NS' NS’ NS NS NS' NS" NS' | 283
= Aug09 | Ns' NS’ NS' NS' NS' NS' N 52
Apr-09 NS' NS NS NS NS’ NS' NS' my T

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

NS? = Not Sampled due to approved Facility-Wide Monitoring Plan

NS? = Sample Inadvertently not Collected this Sampling Event

NR'= No Sample Required - Well Contains Separate Phase Hydrocarbon
NR? = No Sample Required per OCD and NMED pre-2007 Conditions
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A

Ca¥efinery Wells
Groundwater Analysis - Organics Section 8.0 - Tab 5.0
Sl EPAMethod 82608  ° . . | EPA Method 80158
Sample ‘ ’ U ‘Béh"zem'a: 4'[oluene. .Ethleen ,Xyléng, . "MTBE DRO GRO f
Location | Date "(mgIL)'f.,‘ - (mgl!') B (mgIL) - ("79!'?) o T ,H(mgfl L?b - V(m’g{l;) o (mgIL) - 3}
: {00055 7 0.75". | 0.70° | 062 of- 0012~ ] 027 | . |- %
Aug-10 NR' NR? NR* NR' NR' NR' NR' §
3 Apr-10 NS?2 NS? NS?2 NS? NS? NS?2 NS? : o
s Aug-09 | <0114 | <0.005 | <0.005 | 0.014 | -.0036 .| - 65" 3.9 g’ .
Apr09 | NS* NSz NS? NS? NSs? NS? NS | a5
Aug-10 |1/ 0.57 | <0.01 0.045 | 0.14 <0.003 |. 1.1 86 | £8
i Apr-10 NS? NS? NS? NS? NS? NS? NS? § Ne
= Aug-09 |. 022 '| <0.02 | 0056 | ‘065 | <002 | 9 6.4 3 g
Apr-09 NS? NS? NS? NS? NS? NS? NS? 5>
Aug-10 | <0.001 | <0.001 | 0.015 | 0.037 <0.001 | 0.34. | 0.34 34
2 Apr-10 | <0.001 | <0.001 | 0.0077 | 0.024 <0.001 | :0.55 | 0.14 %, 2
= Aug-09 |.-0.024 -| 0.21 0.047 0.48 <0.001 <1.0 3.3 3 “
Apr-09 | <0.001 | <0.001 | <0.001 | <0.002 <0.001 <1.0 <0.05 o
Aug-10 | - 39 | <005 | 037 055 |- 23 .| .88 | 21 5,;
& Apr-10 NS? NS? NS? NS? NS? NS2 NS? Eﬁ 9
2 Aug-09 | 95 | <002 |- 089 | 22 |. 34 -} 14 | a7 x
Apr-09 NS? NS? NS? NS? NS? NS? NS? ‘§
- Aug-10 |. 43 | <0.10 36 [ -16.0 <010 | 57 . 69 3;
% Apr-10 NS? NS? NS? NS? NS? NS? NS? 3
2 Aug09 | 30- (" 20 | 25 | 110 ¢ <0.05 ‘9.4 - 90 § o
Apr-09 NS? NS? NS? NS? NS? NS? NS? ‘,2- §
- Aug-10 | '0.23" | <0.02 0.048 0093 |~ 16 .| .910 11 ég
® Apr-10 NS? NS? NS> NS? NS* NS? NS | s &
= Aug-09 NR' NR' NR' NR' NR' NR' NR' | % 2
Apr-09 NS? NS? NS? NS? NS? NS? NS? g
R Aug-10 NR' NR! NR! NR' NR' NR! NR' 1
S Apr-10 NR' NR' NR' NR! NR' NR! NR? =
= Aug09 | NR' NR' NR' NR' NR' NR’ N |
Apr-09 NR' NR* NR' NR NR' NR' NR! }

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

NS? = Not Sampled due to approved Facility-Wide Monitoring Plan

NS? = Sample Inadvertently not Collected this Sampling Event

NR'= No Sample Required - Well Contains Separate Phase Hydrocarbon
NR? = No Sample Required per OCD and NMED pre-2007 Conditions
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Refinery Wells

Groundwater Analysis - Organics Section 8.0 - Tab 5.0

EPA Method 82608 EPA Method 80158
Sample A Benzene | Toluene Ethleen Xylene MTBE ‘ DRO GRO
Location Date (mgIL) {mg/L) {mg/L) - (mg/L) {mg/L) {mgl/lL.) {mg/L)
’ 0.005* | - 0.75" 070° | 0620 | 00127 | 027 f| »
_ Aug-10 NR' NR' NR’ NR' NR! NR' NR' '3
§ Apr-10 NS? Ns? NS? NS? NS? NS? NS? ;
§ Aug-09 NR' NR' NR' NR' NR' NR' NR' g .
Apr-09 NS? NS? NS? NS? NS* NS? NS? a D
- Aug-10 { -45. | <0.05 1.1 2.7 1.3 . 240 25 20
& Apr-10 Ns? NS2 Ns? Ns? Ns? NS? NS? e
2 Aug-09 5.2 <0.05 | . 15 22 12 1 | 36, 36 2 g
Apr-09 NS? NS? NS? NS: NS? NS? NS? g2
- Aug-10 NR NR* NR? NR? NR' NR" NR* ;,2’, 0
N Apr-10 NS? NS? Ns? NS? NS? NS? NS? 52
5 Aug-09 NR' NR' NR’ NR' NR' NR’ NR' 3 ©
Apr-09 Ns? NS® NS? NS? NS? NS? NS? o
- Aug-10 | <0.001 | <0.001 | <0.001 | <0.0015 <0.001 <0.20 <0.05 g; /
@ Apr-10 NS2 NS? NSs? NS? NS? NS? NS? 5o
E Aug-09 | <0.001 | <0.001 | <0.001 | <0.0015 <0.001 <1.0 <0.05 :z; :
Apr-09 NS? NS2 NS? NS? NS? NS? NS? %
o Aug10 | = 58 3.6 4.1 14.0 <0.032 7 63 ‘?;’
R Apr-10 5.7 4.8 3.7 14.0 <0.10 - 6.2° 65 g
= Aug-09 9.5 8.0 6.3 24.0 <0.10 24 84 § e
Apr-09 5.1 2.7 49 . 14.0 <0.10 23 76 T
_ Aug-10 3.8 <0.10 1.6 3.8 <0.10 18 . 30 ‘_5; 5
Q Apr-10 | Ns? NS? NS? NS? NS? NS? NS? =3
§ Aug-09 | 3.3 0.024 0.83 1.6 <0.02 B 19 %9
Apr-09 NS? NSs? NS? NS? NS? NS? NS? 3
o Aug-10 0.04 <0.005 | <0.005 | <0.0075 0.011 26 5.8 ‘-:
i Apr-10 NS? NS? NS? NS? NS? NS? NS? =
§ Aug-09 | 0.019 | <0.005 | <0.005 | <0.0075 0.013- | A7, 5.4 "
Apr-09 NS? Ns? NS? NS:? NS? NS? NS?

NS'= Well is Dry or Not Enough Water to Sample- No Sample
NSz = Not Sampled due to approved Facility-Wide Monitoring Plan
NS® = Sample Inadvertently not Collected this Sampling Event
NR'= No Sample Required - Well Contains Separate Phase Hydrocarbon

NR2 = No Sample Required per OCD and NMED pre-2007 Conditions




Groundwater Analysis - Organics Section 8.0 - Tab 5.0
. ' EPAMethod8260B | EPA Method 8015B [
Samble e Benzene | Toluene | EthylBen| Xylene ‘MTBE "DRO | GRO
e | pate | (mol) | (moi) | (mgl) | (mgi) .} (mgit) (mg/L) | (mglL)
“ Aug-10 NR' NR' NR! NR’ NR' NR' NR'
3 Apr-10 NS? NS? NS? NS? NS? NS? NS?
p >
2 Aug09 | NR NR' NR' NR’ NR' NR' NR' | E8a
W =N
Apr-09 NS2 NS? NS2 NS2 NS?2 NS2 NS2 | 3@ 2
. Aug-10 |- '89."| o062 [..081: 1| 3e ) 89 | 48 2T
pr- N 2 2 S L % i
3 Apr-10 NS? NS? NS? s? NS NS NS? 53
< =
=z Aug-09 NR' NR' NR' NR' NR NR' NR" | 558
Apr-09 NS? NS? NS? NS? NS? Ns: NS? e
— N
< Aug-10 | <0.001 | <0.001 | <0.001 | <0.0015 0.0011 0.22 <0.05 | 22 I3
- - [~
I Apr10 | Ns? NS? NS? NS? NS NS? Ns: | 238
PR ) |
e
§ Aug-09 | <0.001 | <0.001 | <0.001 | <0.0015 | <0.0015 <1.0 <0.05 § N
Apr-09 NS? NS? NS? NS? NS? NS? NS? mo2

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

NS2 = Not Sampled due to approved Facility-Wide Monitoring Plan

NS? = Sample Inadvertently not Collected this Sampling Event

NR'= No Sample Required - Well Contains Separate Phase Hydrocarbon
NR? = No Sample Required per OCD and NMED pre-2007 Conditions
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Qross - Gradient Wells

Groundwater Analysis - Organics Section 8.0 - Tab 6.0
_ EPA Method 82608 : EPA Method 8015B
sample | Benzenéb Toluene | EthylBen| Xylene MTBE DRO GRO ;
Location Date : (frtg/L) (mgllf) (?19{!7) ~ {mg/L) ‘ (mg/L) (mg/L) I
075t DT 0%62"! 0127 e
Aug-10 <0.001 | <0.001 | <0.0015 <0.001 <0.20
e Apr-10 <0.001 | <0.001 | <0.0015 <0.001 <0.20 2
= Aug-09 | <0.001 | <0.001 | <0.001 | <0.0015 | <0.001 <1.0 <0.05 % 9
Apr-09 | <0.001 | <0.001 | <0.001 | <0.002 <0.001 <1.0 <0.05 g g
- Aug-10 | <0.001 | <0.001 | <0.001 | <0.0015 <0.001 0.34 <0.05 ‘slé
* Apr-10 | <0.001 | <0.001 | <0.001 | <0.0015 <0.001 0.31 <0.05 %3
E Aug-09 | <0.001 | <0.001 | <0.001 | <0.0015 0.0017 <1.0 <0.05 :; §
Apr-09 | <0.001 | <0.001 | <0.001 | <0.002 | 0.0018 <1.0 <0.05 §3
© Aug-10 | © 04 | <0.01 0086 | <0.015 | 093 | 24 4.3 9
N Apr-10 NS? NS? NS? NS? NS? NS? NS? S
, E Aug-09 | .<0.11 | <0.005 0.12 | <0.0075 0.0095 | 7.8 5 i"’;
Apr-09 NSs? NSs?  NS? NS? Ns? Ns? Ns? m&o
g - Aug-10 | <0.001 | <0.001 | <0.001 | <0.0015 <0.001 0.47 <0.05 ’ E
EN Apr-10 NS2 NS? NS? NS? NS2 NSz | NSs? E_
E Aug-09 | <0.001 | <0.001 | <0.001 | <0.0015 <0.001 1.3 <0.05 g
Apr-09 Ns? NS? Ns? NS? NS* NS? NSs? P
N Aug-10 | <0.001 | <0.001 | <0.001 | <0.0015 <0.001 <0.20 <0.05 § w
® Apr-10 Ns? NSs? Ns? Ns? NSs? Ns? Ns? Z 3
§ Aug-09 | <0.001 | <0.001 | <0.001 | <0.0015 <0.001 <1.0 <0.05 (g 3
Apr-09 NS? NS? NS:? NS2 NS? NS? NS? S &
- Aug-10 | <0.001 | <0.001 | <0.001 | <0.0015 <0.001 <0.20 <0.05 > 2
® Apr-10 | <0.001 | <0.001 | <0.001 | <0.0015 <0.001 <0.20 <0.05 =
§ Aug-09 | <0.001 | <0.001 | <0.001 | <0.0015 <0.001 <1.0 <0.05 é
Apr-09 | <0.001 | <0.001 | <0.001 | <0.002 <0.001 <1.0 <0.05 '

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

NS2 = Not Sampled due to approved Facility-Wide Monitoring Plan

NS* = Sample Inadvertently not Collected this Sampling Event

NR'= No Sample Required - Well Contains Separate Phase Hydrocarbon
NR? = No Sample Required per OCD and NMED pre-2007 Conditions

10f4d
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chngradient Wells

Groundwater Analysis - Organics

Section 8.0 - Tab 7.0

EPA Method 8260B q EPA Method 8015B
' éenzene | Toluene | EthyiBen| Xylene {. MTBE DRO GRO
Sample Date (mgllL) (mglL) (mall.) (mg/L) (mglL)
Location — il o R T T T
' 7 dii)s 06
Aug-10 <0.001 | 0.0038 | <0.0015 2.
i Apr-10 NS? NS NS? NS2 NS? NS? 5, "g“
2 Aug-09 <0.001 | 0.004 | <0.0015 | = 0.014 12.0 1.9 i &
Apr-09 NS? NS? NS2 NS? NS? NS? s N
~ Aug-10 | <0.001 <0.001 <0.001 | <0.0015 <0.001 <0.20 <0.05 % %
3 Apr-10 <0.001 <0.001 <0.001 | <0.0015 <0.001 0.3 <0.05 20
é Aug-09 | <0.001 <0.001 <0.001 | <0.0015 <0.001 <1.0 <0.05 :;’ §
Apr-09 <0.001 <0.001 <0.001 <0.002 <0.001 <1.0 <0.05 » §
< Aug-10 <0.001 <0.001 <0.001 <0.0015 0.0021 1.0 0.70 ’g
® Apr-10 NS? NS? NS? NS? NS? NS? NS? L
E Aug-09 {0.032 <0.001 <0.001 | <0.0015 0.0041 9.5 . 0.74 % o ;
Apr-09 NS? NS? NS? NS? NS? NS? NS? m § 2
o Aug-10 <0.001 <0.001 <0.001 <0.0015 0.0016 0.52 0.58 g
% Apr-10 | <0.001 | <0.001 { <0.001 | <0.0015 0.0012 0.74 0.53 i
z Aug09 | <0.001 | <0.001 | <0.001 | <0.0015 | 0.0025 2.9 0.84 g
Apr-09 <0.001 <0.001 <0.001 <0.002 0.0024 2.3 0.33 »
~ Aug-10 <0.005 <0.01 <0.01 <0.015 <0.01 0.33 0.79 § @
2 Apr-10 | <0.001 | <0.001 | <0.001 | <0.0015 [ <0.001 0.47 0.075 ER
§ Aug-09 | <0.001 | <0.001 | <0.001 | <0.0015 <0.001 2.1 <0.05 b 3
Apr-09 | <0.001 | <0.001 | <0.001 | <0.002 <0.001 2.4 0.053 &
o Aug-10 <0.005 <0.005 <0.005 | <0.0075 <0.005 0.33 0.075 :g =
® Apr-10 | <0.001 | <0.001 | <0.001 | <0.0015 <0.001 0.42 | <0.05 =
E Aug-09 | <0.001 <0.001 <0.001 | <0.0015 <0.001 <1.0 <0.05 é
Apr-09 <0.001 <0.001 <0.001 <0.002 0.002 1.6 <0.05 N
NS'= Well is Dry or Not Enough Water to Sample- No Sample
NS? = Not Sampled due to approved Facility-Wide Monitoring Plan
NS?® = Sample Inadvertently not Collected this Sampling Event
NR’= No Sample Required - Well Contains Separate Phase Hydrocarbon
NR? = No Sample Required per OCD and NMED pre-2007 Conditions
‘ 1of4
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RCRA Investigation Wells

Groundwater Analysis - Organics

Section 8.0 - Tab 8.0

EPA Method 8260B EPA Method 8015B £f
Sample | Benzene Tofuene Ethleeh Xylene MTBE DRO GRO |
oo | Date (mglt) | (mglt) | (mgll) | (mgh) | (mglL)
ROV 0762 1 02 00 RO 2
MW #50 | Aug-10 0.0041 0.0017 <0.001 <0.20
MW #51] Aug-10 0.002 0.034 <0.001 <0.2
MW #52 ] Aug-10 <0.001 | <0.0015 | <0.001 <0.20
MW #5311 Aug-10 <0.001 <0.001 <0.001 | <0.0015 ; <0.001 <0.20
MW #54 | Aug-10 NR' NR? NR' NR' NR’ NR'
mw #55] Aug-io | 110 | 0020 | 26 | 17 4 70| 430 \
MW #56 | Aug-10 NR' NR* NR' NR' NR' NR' NR’ g ) N
MW #57 | Aug-10 NR' NR' NR’ NR' NR' NR' NR' §_ %ﬁ
MW #58 | Aug-10 4.5 <0.02 0.14 <0.03 | 15 6.6 29 23"
MW #59 | Aug-10 0.042 | <0.005 0.1 <0.0075 | 0.14 0.61 1.3 ,"’; g
MW #60 | Aug-10 | <0.001 | <0.001 | <0.001 | <0.0015 | <0.001 <0.20 <005 [ 27
MW #61| Aug-10 NR' NR? NR® NR' NR' NR’ NR' g%
MW #62 | Aug-10 <0.001 <0.001 <0.001 | <0.0015 | <0.001 <0.20 <0.05 ; 79!?.:
MW #63 | Aug-10 <0.001 <0.001 <0.001 | <0.0015 | <0.001 <0.20 013 | & &
MW #64 | Aug-10 <0.001 <0.001 <0.001 | <0.0015 | <0.001 <0.20 <0.05 " EE
MW #65| Aug-10 3.6 <0.05 21 99 0.096 9.8 40 E
MW #66 | Aug-10 NR' NR? NR* NR’ NR' NR' NR' =
NS'= Well is Dry or Not Enough Water to Sample- No Sample
NS? = Not Sampled due to approved Facility-Wide Monitoring Plan
NS® = Sample Inadvertently not Collected this Sampling Event
NR'= No Sample Required - Well Contains Separate Phase Hydrocarbon
NR? = No Sample Required per OCD and NMED pre-2007 Conditions
10of5
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RCRA Investigation Wells

Groundwater Analysis - Semi-Volatile Organic Compounds

Section 8.0 - Tab 8.0

Sarﬁ{;le Date 2’4 DiT;t;/f;) henol Methylnazphthaiene' | Na'::::,il)e ne (mg/L)

Location | . {(mg/L) -

= : 7

MW #50 | Aug-10 <0.0022 <0.0026

MW #51 | Aug-10 <0.01 <0.01 <0.0022 <0.0026

Mw #52 | Aug-10 <0.01 <0.01 <0.0022 <0.0026 ]
MW #53 | Aug-10 <0.01 <0.01 <0.0022 <0.0026 55‘ :
Mw #54 | Aug-10 NR' NR' NR' NR' 58
MW #55 | Aug-10 <0.01 * 045 0.29 0ot | 48
MW #56 | Aug-10 NR' NR' NR' NR' § §
MW #57 | Aug-10 NR® NR® NR® NR' §§
MW #58 | Aug-10 <0.01 0.090 +0.076 0011 g g
MW #59 | Aug-10 <0.01 <0.01 ©0.012. <0.01 i
MW #60 | Aug-10 <0.01 <0.01 <0.0022 <0.0026 ;
MW #61| Aug-10 NR' NR' NR' NR' g
MW #62 | Aug-10 <0.01 <0.01 <0.0022 <0.0026 :
MW #63 | Aug-10 <0.01 <0.01 <0.0022 <0.0026

Mw #64 | Aug-10 <0.01 <0.01 <0.0022 <0.0026

MW #65 | Aug-10 0.054 0.097 - 0.26 <0.0026

MW #66 | Aug-10 NR' NR' NR' NR'

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

NS? = Not Sampled due to approved Facility-Wide Monitoring Plan

NS? = Sample Inadvertently not Collected this Sampling Event

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

NR? = No Sample Required per OCD and NMED pre-2007 Conditions
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an Juan River Bluff

Groundwater Analysis - Organics

Section~ 8.0 - Tab 9.0

- EPA Méthiod 82608 = -

‘ , T qluﬂeh,é\;'“EthyI’Ben’ Xyie‘ne T

Location | DRte _mgr)_L_mgi)_|_(mol
~ | Aug-10 <0.001 | <0.0015 |
= Apr-10 | <0.001 | <0.001 | <0.001 | <0.003 | <0.0015 |
= Aug-09 | <0.001 | <0.001 | <0.001 | <0.003 | <0.0015
© Apr-09 | <0.001 | <0.001 | <0.001 | <0.003 | <0.0015
. Aug-10 | <0.001 | <0.001 | <0.001 | <0.003 | <0.0015
= Apr-10 | <0.001 | <0.001 | <0.001 | <0.003 | <0.0015
= Aug-09 | <0.001 | <0.001 | <0.001 | <0.003 | <0.0015 |
°© Apr-09 | <0.001 | <0.001 | <0.001 | <0.003 | <0.0015 |

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

NS2 = Not Sampled due to approved Facility-Wide Monitoring Plan

NS? = Sample inadvertently not Collected this Sampling Event
NR'= No Sample Required - Well Contains Separate Phase Hydrocarbon

NR? = No Sample Required per OCD and NMED pre-2007 Conditions
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San Juan River Analysis - 2010

Organics Section 8.0 - Tab 10.0
Sampling | Date’ | North of | North of | Upstream of| Downstream g -
SN Event Sampled.| MW #46 | MW #45 | Refinery of Refinery >
) Semi-Annual} ‘08111110 | <0.001 <0.001 <0.001 <0.001
£ Isemi-Annuall oanzmo | <0.001 | <0.001 | <0.001 <0.001
o Semi-Annual oa/‘:’:.o/ogjv <0.001 | <0.001 <0.001 <0.001 (?6%?5)
§ Semi-Annual}  04/13/09 | <0.001 <0.001 <0.001 <0.001 40CFR141.61
£ Semi-Annuall 0805108  <0.001 | <0.00f <0.001 <0.001 :
o Semi-Annualf . 03/12/08 <0.001 <0.001 <0.001 <0.001
) Semi-Annual] 08111110 | <0.001 | <0.001 <0.001 <0.001
£ |semi-Annual| o430, | <0.001 | <0.001 <0.001 <0.001 0.75
o Semi-Annual »68/20/02‘, <0.001 | <0.001 <0.001 <0.001 W(ggé:uzo
- g Semi-Annual] 04113/08°} <0.001 | <0.001 <0.001 <0.001 NMAC
Q % Semi-Annual} 08/05/08 | <0.001 | <0.001 <0.001 <0.001 6.2.3103
© - Semi-Annual] 03/12/08. § <0.001 <0.001 <0.001 <0.001
K ;:; " | Semi-Annual aogqﬁio <0.001 | <0.001 <0.001 <0.001
< E Semi-Annuall 04113110 <0.001 <0.001 <0.001 <0.001 .
S e |Semi-Annual| o809 | <0001 | <0.001 | <0.001 <0.001 (n?JL)
< A Semi-Annual] 04113109 -] <0.001 | <0.001 <0.001 <0.001 40CFR141.61
& > Semi-Annual} - 08/05/08 | <0.001 | <0.001 <0.001 <0.001
b Semi-Annual| 0311208 | <0.001 | <0.001 <0.001 <0.001
~ Semi-Annual] 03(1111,0: <0.003 | <0.003 <0.003 <0.003 ,
2 |semi-Annual| oanarmo | <0.003 | <0.003 <0.003 <0.003 (r?]-gﬁ_)
= Semi-Annual| 08/20009 | <0.003 | <0.003 <0.003 <0.003 WQGC 20
o :
S Semi-Annual ,04“3/” <0.003 <0.003 <0.003 <0.003 NMAC
;>. Semi-Annual | ‘08/05108 | <0.003 | <0.003 <0.003 <0.003 6.2.3103
Semi-Annual| 0312/08 | <0.002 | <0.002 <0.002 <0.002
. Semi-Annual| os11/10 | <0.0015 | <0.0015 | <0.0015 <0.0015
3 Semi-Annual| o0411310. ] <0.0015 | <0.0015 | <0.0015 <0.0015
£ Semi-Annual| 082009 | <0.0015 | <0.0015 | <0.0015 <0.0015
o Semi-Annual| 044309 | <0.0015 | <0.0015 | <0.0015 <0.0015 | 0.012 (mg/L)
= Semi-Annual] oe/0si08 | <0.0015 | <0.0015 | <0.0015 <0.0015 gfi::}nzef;jgfs'
Semi-Annualf 0311208 | <0.0025 | <0.0025 <0.0025 <0.0025 (April 2009)
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San Juan River Analysis - 2010
Organics Section 8.0 - Tab 10.0

Sampling | Date - { North of | North of [ Upstream of| Downstream
Event Sampled | MW #46 | MW #45 Refinery of Refinery
_ |semi-Annual| ogii110 | <02 <0.2 <0.2 <0.2
S |semi-Annual} oanzio | <02 <0.2 <0.2 <0.2 :
E Semi-Annual | 08/3&0/09 <1.0 <1.0 <1.0 <1.0 ’,S TPH
: : 4 _ Screening
(o) Semi-Annualj -04/13/09 <1.0 <1.0 <1.0 <1.0 ! “Guidelines
o Semi-Annual| . 08/05/08 <1.0 <1.0 <1.0 <10 | Table2a
m Semi-Annual} 03/12/08 <1.0 <1.0 <1.0 <1.0 -
l g - Semi-Annual} ’081‘:I'1I10 <25 <25 <25 <25
00 5 Semi-Annual] - 04/13/10 <2.5 <2.5 <2.5 <2.5
E : £ Semi-Annualj 08/20/09 <5.0 <5.0 <5.0 <5.0
v (o) Semi-Annual| 04/13/09 <5.0 <5.0 <5.0 <5.0
= g Semi-Annual| 08/05/08 <5.0 <5.0 <5.0 <5.0
E_. ‘ Semi-Annual| - 03/12/08 <56.0 <5.0 <5.0 <5.0
e _ |semi-Annual| o810 | <0.050 | <0.050 | <0.050 <0.050
‘ S  |semi-annual]l o41310 | <0.050 | <0.050 | <0.050 <0.050
£ [semi-Annual] osmone | <0.050 | <0.0s0 | <0.050 <0.050
(@) Semi-Annual 04/13/09 | <0.050 <0.050 <0.050 <0.050
% Semi-Annual}  08/05/08 <0.050 <0.050 <0.050 <0.050 3
Semi-Annuall. 031208 | <0.050 | <0.050 <0.050 <0.050 |
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San Juan River Analysis - 2010
General Chemistry Section 8.0 - Tab 10.0

%kwm TR g of e o SR S N s KRN o S TR T e A g i . wQcc
Sampling |.- Date | North of | North of | Upstream of | Do 20 NMAC
Event ‘Sampled | MW #46 | MW #45 Refinery of Refinery | 6.2.3103
Semi-Annual | o081110 | 0.16 0.17 0.18 0.16
Semi-Annual | “0413it0 | 0.14 0.16 0.15 0.16 o
Fluoride | Semi-Annual | osi2009 | 0.22 0.10 0.23 0.22 160
Semi-Annual | 04/13/09 0.15 0.14 0.15 0.18
Semi-Annual | 08/05/08 0.20 0.20 0.24 0.19
Semi-Annual | 0312/08 § 0.19 0.20 0.20 0.21
Semi-Annual 0811/10 3.1 3.0 3.2 3.1
Semi-Annual | 04/13/110 3.7 © 36 3.6 3.8
Chloride |-Semi-Annual | 95’29’*’9' | 3.2 31 3.5 2.8 250
Semi-Annual | 04/13/09 3.1 3.1 3.3 3.1
Semi-Annual | 08/05/08 3.0 2.9 55 3.1
Semi-Annual |} 03/12/08° 2.7 2.7 2.8 2.8
Semi-Annual |..08/11/10 <0.10 <0.10 <0.10 <0.10
o Semi-Annual |. 04/13/10 <0.10 <0.10 <0.10 <0.10
o Nitrite Semi-Annual 08/20/09 <0.10 <0.10 <0.10 <0.10
= Semi-Annual | 04113109 | <0.10 <0.10 <0.10 <0.10
° Semi-Annual | 080508 | <0.10 <0.10 <0.10 <0.10
Z Semi-Annual |. 03/12/08 | <0.10 <0.10 <0.10 <0.10
§ Semi-Annual | 08/1110 | <0.10 <0.10 <0.10 <0.10
< Semi-Annual | 04/13/110- <0.10 <0.10 <0.10 <0.10
& Bromide Semi-Annual 08/20/09 <0.10 <0.10 <0.10 <0.10
Semi-Annual | 04/13/09 |1 <0.10 <0.10 <0.10 <0.10
Semi-Annual 08/05/08 | <0.10 <0.10 <0.10 <0.10
Semi-Annual | 031208 | <0.10 <0.10 <0.10 <0.10
Semi-Annual | 08/11/10 <0.50 <0.50 <0.50 <0.50
Semi-Annual | 04/13/10 <0.50 <0.50 <0.50 <0.50
Phosphorous Semi-Annual | 08/20/09 <0.50 <0.50 <0.50 <0.50
Semi-Annual | 04/13/09 <0.50 <0.50 <0.50 <0.50
Semi-Annual 08/05/08 <0.50 <0.50 <0.50 <0.50
Semi-Annual | 03/12/08 <0.50 <0.50 <0.50 <0.50
Semi-Annual | 08/11/10 61 60 60 65
Semi-Annual | 04/13/110 72 72 74 77
Sulfate Semi-Annual 08/20/09 49 50 62 44 600
Semi-Annual | 04/13/09 72 72 73 75
Semi-Annual | 08/05/08 60 59 130 62
Semi-Annual | 03/12/08 52 53 53 59
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General Chemistry

San Juan River Analysis - 2010
Section 8.0 - Tab 10.0

Sampling !Date - | North of | North of | Upstream of | Downstrearn |
Event Sampled | MW #46 | MW #45 Refinery of Refinery

Semi-Annual [ .-08/11/10-° 204 211 203 206
5 Semi-Annual | - 041310 221 220 220 231
=] DS Semi-Annual | 03/20/09 180 193 184 196
‘ E : Semi-Annual | og4/13/09~ | 250 240 250 280
-l Semi-Annual | 03/05/08 190 200 360 200
Do Semi-Annual | 0311208 | 240 260 480 260
Semi-Annual | 03/11/10 86 84 85 86
Semi-Annual | 04/13/10 84 84 84 87
B ) co3 Semi-Annual ‘08/20109 82 83 83 280
- Semi-Annual 04/13/09 78 78 76 78
g Semi-Annual | 08/05/08 85 84 85 80
~ Semi-Annual | 03/12/08. 85 84 84 84
E Semi-Annual §. 08/11/10 86 84 85 86
w- Semi-Annual | 041310 | 84 84 84 87
ALK Semi-Annual | 08/20/09 82 83 83 84

Semi-Annual 04/13/09 87 87 85 87

Semi-Annual | 08/05/08 89 91 95 90 :
Semi-Annual 03/12/08 85 84 84 86
Semi-Annual 08/11/10 320 320 310 320
E.C. Semi-Annual 04/1310_ 340 340 340 350
3(_ - (umhos/cm) Semi-Annual | 08/20/00 310 280 270 280
wg Semi-Annual | 04/13/09 330 340 340 350
R Semi-Annual 08/05/08 300 290 450 300
Semi-Annual | 03/12/08 280 280 280 300
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Dissolved Metals

San Juan River Analysis- 2010

Section 8.0 - Tab 10.0

EPAMethod 6010B -~~~ -~ — — — ["wacc
mg/L Sampling *Date North of | North of | Upstream of | Downstream | 2,0"NM:AC
Event | Sampled| MW #46 | MW #45| Refinery | of Refinery | 6.2.3103
Semi-Annual | ‘08/1110°] <0.020 | <0.020 <0.020 <0020 |-. ¢
o Semi-Annual | 041310 | <0.020 | <0.020 | <0.020 <0.020 [
5 Semi-Annual '1?4(),‘8[2“0[()9; <0.020 <0.020 <0.020 <0.020 . 0_1’0'
g Semi-Annual i:d.alys‘/o&; <0.020 | <0.020 | <0.020 <0.020 ,
Semi-Annual | 08105108 | <0.020 | <0.020 <0.020 <0.020
Semi-Annual | 03/12108:| <0.020 | <0.020 <0.020 <0.020
Semi-Annual |. 0si1i/i0’] 0.068 | 0.069 0.068 0.067
Semi-Annual | - 0ai1370] 0.065 | 0.065 0.065 0.650
S_ Semi-Annual "463/“2‘6769;; 0.060 | 0.041 0.060 0.063 1.00
K Semi-Annual | ‘04/13/09] 0.064 | 0.068 0.065 0.064 '
Semi-Annual | 0s/6si08 | 0.077 | 0.081 0.130 0.080
Semi-Annual | 03/1‘216‘8% 0.086 0.080 0.085 0.081
Semi-Annual | ‘0811110 | <0.002 | <0.002 <0.002 <0.002
£ Semi-Annual | 04113110 | <0.002 | <0.002 |  <0.002 <0.002
2 Semi-Annual r;dg/z'o/qa‘,,; <0.002 | <0.002 | <0.002 <0002 | 4o
= Semi-Annual | 04/13/09: ] <0.002 | <0.002 <0.002 <0.002 ‘
© Semi-Annual | ogr6s08. | <0.002 | <0.002 <0.002 <0.002
Semi-Annual ‘;'03'/1;_210’3'6 <0.002 | <0.002 <0.002 <0.002
Semi-Annual :70‘81141])1“0;' 36 35 34 36
e Semi-Annual 5‘7:04/:'13‘/'1‘0{. 35 35 34 36
g Semi-Annual  ¢5’0‘8[20/0‘9,  30 22 28 31
g Semi-Annual 04/13/09 36 35 35 38
Semi-Annual | 08/05/08" 33 34 39 34
Semi-Annual | 031208 | 28 28 29 28
Semi-Annual 1"(‘)81’11/1"0"! <0.006 <0.006 <0.006 <0.006
£ Semi-Annual | 04113/10° | <0.006 | <0.006 <0.006 <0.006
£ Semi-Annual | 08120109 | <0.006 | <0.006 | <0.006 <0.006 0.05 -
2 Semi-Annual | 04113100 | <0.006 | <0.006 <0.006 <0.006 o
© Semi-Annual |- 0805108 | <0.006 | <0.006 <0.006 <0.006
Semi-Annual | . 03/1208.] 0.007 | <0.006 0.007 <0.006
Semi-Annual |. ‘08r1110-| <0.006 | <0.006 <0.006 <0.006
_ Semi-Annual |- 041310 | <0.006 | <0.006 | <0.006 <0.006
g Semi-Annual | “0si20i09 | <0.006 | <0.006 | <0.006 <0.006 100
8 Semi-Annual | 04/13/09° | <0.006 | <0.006 <0.006 <0.006 -
Semi-Annual |- o8/0508.| <0.006 | <0.006 | <0.006 <0.006
Semi-Annual | 03/i2/08 || <0.006 | <0.006 <0.006 <0.006
Semi-Annual | 0811710 | 0.036 0.036 <0.02 Jan-00
Semi-Annual | ‘04113110~ 0.027 | 0.026 0.022 <0.02
5 Semi-Annuai | ogzo0e'] <0.02 | <0.02 <0.02 <0.02 100"
= Semi-Annual | 04/13/09 | 0.030 0.032 0.021 0.04
Semi-Annual |. os/6508-| 0.059 | 0.068 0.074 " 0.09
Semi-Annual | 031208 0.360 | 3.800 0.490 0.33
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San Juan River Analysis- 2010

Dissolved Metals Section 8.0 - Tab 10.0
EPA Method 6010B -~ . ¢ 2 S
mg/L Sampling North of | North of | Upstream of} Downstream
Event MW #46 | MW #451 Refinery of Refinery
Semi-Annual <0.005 | <0.005 <0.005 <0.005
Semi-Annual <0.005 | <0.005 <0.005 <0.005
§ Semi-Annual ( <0.005 | <0.005 <0.005 <0.005
- Semi-Annual (' 04/13/09 | <0.005 | <0.005 <0.005 <0.005
Semi-Annual <0.005 | <0.005 <0.005 <0.005
Semi-Annual |- <0.005 <0.005 <0.005 <0.005
Semi-Annual | 08/11/10 6.0 6.0 6.0 6.1
£ Semi-Annual | 041310 | 6.5 6.5 6.7 6.6 o
b4 Semi-Annual |- 08/20/09 5.6 4.1 5.4 5.7 R,
& | semi-Annual| oansws | 6.1 6.1 6.2 6.4
= Semi-Annual | 08/05/68 | 5.5 5.7 7.0 5.5 Tl
Semi-Annual | 0311208 | 4.5 4.9 47 45 o
Semi-Annual | o0si1110 | 0.011 0.010 0.007 0.016 L
§ Semi-Annual . 04/13/10 | 0.025 0.025 0.033 0.054 ] o
s Semi-Annual | 08/20/09 | 0.004 0.004 0.003 0.006 0.20
g Semi-Annual | 04/13/09 0.017 0.180 0.023 0.046 I
= Semi-Annual | osos08 | 0.008 | 0.012 0.073 0.012
Semi-Annual | 03/12/08 0.040 0.037 0.038 0.035
Semi-Annual | 08/11/10 1.8 1.8 1.8 1.8
£ Semi-Annual | 04113110 1.8 1.8 1.8 1.8 o
g Semi-Annual | 08/20/09 1.7 1.1 ' 1.6 1.6 ; ,
..g Semi-Annual | 04/13/09 1.7 1.6 17 1.8 1
o Semi-Annual |. 08/05/08 1.8 1.8 2.0 1.9 o
Semi-Annual | 03/12/08 | 1.7 2.3 1.8 1.7 ' i
Semi-Annual | 08/11/10 | <0.050 | <0.050 <0.050 <(0.050
£ Semi-Annual | 04113110 | <0.050 | <0.050 <0.050 <0.050 _
g Semi-Annual | 08/20/09 | <0.050 | <0.050 <0.050 <0.050 ‘ 0_0;5
3 Semi-Annual | 0413w | <0.050 | <0.050 | <0.050 <0.050 R
v Semi-Annual | ' 08/05/08 <0.050 <0.050 <0.050 <(0.050
Semi-Annual § 0312/08 | <0.050 | <0.050 <0.050 <0.050
Semi-Annual § 08/11/10 § <0.0050 | <0.0050 <0.0050 <(0.0050
Semi-Annual | 04/13110 | <0.0050 | <0.0050 <0.0050 <0.0050
8 [ semi-Annual | osrz000 | <0.0050 | <0.0050 | <0.0050 | <0.0050 0.05
n Semi-Annual | 04/13/09 | <0.0050 | <0.0050 <0.0050 <0.0050 o
Semi-Annual | 08/05/08 | <0.0050 | <0.0050 <0.0050 <0.0050
Semi-Annual | 03/12/08 | <0.0050 | <0.0050 <0.0050 <0.0050
Semi-Annual | * 08111110 19 19 19 20 e
£ Semi-Annual ~'04I13I'10‘ 25 25 29 26 o
= Semi-Annual | 08/20/09 | 16 11 14 16 S
:’g, Semi-Annual <o,4,l'131:‘09 23 22 25 24 W ; ,
Semi-Annual | 08/05/08 19 19 49 20 S
Semi-Annual | 03/12/08 | 19 21 20 21 o
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Dissolved Metals

San Juan River Analysis- 2010

Section 8.0 - Tab 10.0

EPA Method 6010B | , wacc
mg/L Sampling _Déte’ 1 North of | North of | Upstream of | Downstream| 20 NMAC
Event Sampled| MW #46 | MW #45| Refinery of Refinery | 6.2.3103
Semi-Annual | 08/11/10 | <0.001 <0.001 <0.001 <0.001
£ Semi-Annual | 04113110 | <0.001 | <0.001 <0.001 <0.001
g Semi-Annual | 08120109 | <0.001 | <0.001 <0.001 <0.001 0.03
s Semi-Annual | 04/13/09 | <0.001 <0.001 <0.001 <0.001
> Semi-Annual | 0805108 | <0.001 <0.00 0.0013 <0.00
Semi-Annual | 031208 | <0.10 <0.10 <0.10 <0.10
Semi-Annual | o0si11/10 | <0.05 | <0.05 <0.05 <0.05
Semi-Annual § 04/13/10 <0.05 <0.05 <0.05 <0.05
g Semi-Annual | 08/2009 | <0.05 <0.05 <0.05 <0.05 10
N Semi-Annual | 04/13/09 0.066 0.052 0.12 0.082
Semi-Annual | 08/05/08 | <0.05 <0.05 <0.05 <0.05
Semi-Annual | - 03/12/08 <0.05 <0.05 <0.05 <0.05
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oW 11+13 415 [Mw45| [RW-22 | owis+id [CWi4+10 [RW-23 | [MW-39 | [CW16+60 [OW 16+60 [ RW-09 | [RW-18 | [ MW-55 | [OW 19+50 [CW 19+50| [ MW-20 | [ RW-43 | [OW22+00 22400 OW23+1q [CW23+10 [MW-69 | [Mw-51| [MW-01
549431 | | 549782 | | 549471 | | 5496.31 DRY | |549804 | |5490.58 | |549539 | |549820 | |5496.10 | | 549530 | | 549431 | | 5497.79 | | 549625 | | 5498.04 | | 549922 | |5499.58 | | 5496.17 | | 5499.25 | | 5497.94 | 549962 | | Notel | |550075 | | 550190 Legend
RW-28
MW-50 A
5498 44 it %  Monitoring Well
MW-41
5499.84 W 23+ i
_mm@m.ej ) Observation Well
OW 8+10
5490.63 $ ﬂ%n .a_q Recovery Well
CW 8+45 & 2
5496.23 : 3 .
& o (CW 23+90 ® Collection Well
MW-46 \\i 5499.38
5494.81
W 25+70 & Piezometer
CW 8+10 r "3 5498.29
5496.53 S
D 2549. See
OW 6+70 % 7 5498.75 s P
DRY X
CW 6+70 Mw-es .
5497.25 F2OESK > Note 1 Site
CW5+50 FERNN & 3 L]
iy < . .
5497.45 _.:"_,.mww%w,_,%mo P 5499.56 /" Approximate Property Line
1 NGagse 1\ “ .
OW 5+50 T aCRRV Y MW-08 ~_+ Groundwater Elevation
5494.16 —— —tmhom I& /’ in 5503.02 \\ //\\ OO:HOCH.W
*5496= =" N AL
MW-40 A R Y L ;
Note 2 SHilee S S M%M ,~. ,+ Inferred Groundwater
. . :
CW 385 %M,/ ol v&.. B T
5498.20 =T ke
OW 3483 /@ 5502.36 Groundwater Flow
%ﬁuﬁ WS <«——— Direction - Dashed
= / 5 5501.98 where inferred
- Ab%
5497.56 : -
%@ : s 7] -Well ID
MW47 4 | : 5494.46
549446 | — | _ MW-53 -Groundwater Elevation
RW-01 —% P L it 550244 (ft amsl)
el S w2 VW03
i1 \ y ol - i L + J :
OW 1+50 STl A 7, & i e . S 5502.94 Woaw.
5494.68 { L~ Deeper Well; data not used to contour.
b4
T - %ﬁﬁ* 1. MW-65 thru MW-69 are not part of
5498.24 AN\ B JOJ : facility wide monitoring plan.
WMM Mr%o Y01 &- be] _(Wm%m 2. MW-40 could not be located in field.
o MW-30
5498.35 550291 Ist Oc.mH\HOH
MW-12 : M
549178 muhm NHOW 1 Oﬂ—u
0 125 250 375
RW-03 MW-65 b
5498.74 Vs Note L T
b Feet
5501.52 MNMM
T _ . Western
5495.78 { S @/ MW-62 A ==
o S S \ 5505.38 & ERERLC
5499.25 o
N
MW-37 b
5496.36 .
— Groundwater Elevation and
Srant Flow Direction - March 10th
— 1st Quarter 2010
549697 // Bloomfield Refinery
MW34 | [Mw33| [Mw=27| [MW-26 | [MW-07*] [RW-02 | [MW-32 | [MW-04 | [RW-19 | [RW-42 | [MW25| [MW-58| [RW-17 | [MW-13| [MW57]| [MW-60| [MW-31 MW-64 MW-63 | [ RW-15
549769 | |5499.60 | |5500.13 | | 550075 | | 550063 | |5499.03 | | 550078 | |5501.08 | |5497.77 | | 550052 | |5501.33 | | 5499.39 | | 549861 | |5501.64 | |5499.83 | |5501.23 | | 5502.16 5501.80 | | 5502.11 550238 | | 550093 -
1 March 2011 Figure 4




oW 11+13 [CW1i+13 [Mw45 | [RwW-22 | [owi4+1 [CWi4+1Q [Rw-=23 | [MW-39* 16+60 OWi6+6d [ RW09 | [RW-18 | [ MW-55 | [OW 19+50 [CW 19+50 [ MW-20 | [RW43 | [ow22+00 [CW22+00 [OW23+10 [CW23+10 [Mw=69 | [Mws51] [MWw-01 Lecend
549416 | | 549790 | | 549454 | | 549859 | | DRY | |5497.90 | |5497.63 | [5495.13 | |5498.19 | | 5496.05 | |5498.16 | | 549491 | | 5497.86 | | 549631 | | 5498.01 | | 5499.18 | |[5499.53 | | 5496.55 | | 5499.22 | |5497.92 | |5499.59 | | Notel | [5500.76 | | 5501.87 g

RW-28 MW-50 oo
5498.98 - 4 Monitoring Well
MW41 !
5499.86 _muewﬁj & Observation Well
OW 8+10 one
> MW-67 Recovery Well

5490.98 S A ’

X 23+ Collection Well

ono 549936 ®
: W 25+7 @ Piezometer
, = Q\ 5498.30

[CW 25+93 San
5498.74 . P
\s MW-68 :
87 - Note 1 Site
P, 9 S OOJJ
- <+
X [ S MW-56 . .
v n 5499.52 \< Approximate Property Line
AR} :—f g
Moy O MW-08 Groundwater Elevation
" S
_,.____ /“./ 4 & . >\ Contours
51 a,, \ . M_%ow__ A, - Inferred Groundwater
Jor b . # v  Elevation
54951 0 1
.—:.meu\\w: MW-52
,,,.%%N.. =%’ 550228 Groundwater Flow
-<«—— Direction - Dashed
MW-29
/ $- 550194 where inferred
MW-54
3 4 RW-14
5498.03 J 19¢ ; S50.41 \[Mw47| -WellID
MW-47 \ 549444 | -Groundwater Elevation
UM T R H M%N.Mw (ft ams])
RW-O1 % , :
5498.53 , . hES y - MW-03 Notes:
OW 150 ' \ " N 550285 * Deeper Well; data not used to contour.
549468 \ 3 Y 1. MW-65 thru MW-69 are not part of
CW 1450 5501.40 facility wide monitoring plan.
4 %N%u 2. MW-40 could not be located in field.
D 1st Quarter
5498.59 W .
— 4 - March 16th
et = 0 125 250 375 500
991 Notol ™ s ™ s
5499.05 Note 1
Feet
P03 MW-61
5501.10 550270
e F ot _, Enmﬂnq-
5495.79 / 5504.82 » i X B BB R
MW-11
5499.31 A
S o
MW-37 S S
Lo .
5496.35 & 3 Groundwater Elevation and
W S Flow Direction - March 16th
.a 1st Quarter 2010
MW-
il Bloomfield Refinery
Mw3a | [Mw33 | [Mw27| [Mw26]| [Mw07*| [Rw-02 | [Mw32| [MW04| [RW-19 | [RW42 | [Mw25| [MWw-58 | [RW-17 | [MW-13 MW31| [Mw06| [Mws9| [Mw-64| [Rw-16| [MW-63 | [RW-I5
549768 | | 5499.61 | |5500.12 | | 550075 | | 550049 | |5s01.16 | | 550079 | |5501.18 | | 550065 | |5500.63 | | 550132 | |549934 | |5501.10 | | 5501.63 y 550210 | |NoData | |[5501.81 | |5502.12 | |[5501.75 &S.w_g 5502.13 Nareh 011 Figure 5




Legend
4

&

Monitoring Well

Observation Well
Recovery Well
Collection Well
Piezometer

Seep

Site

Approximate Property Line

Groundwater Elevation
Contours

Inferred Groundwater
Elevation

Groundwater Flow
Direction - Dashed
where inferred

Mw47 | -Well ID

549453 | -Groundwater Elevation

OW 11+13 [CW11+15 [MW<45 | [ RW-22 | oW 14+1Q [CW 14+10 [ RW-23 | [ MW-39 16+60 [OW 16+60 [ RW-09 RW-18 | [ MW-55 | [OW 19+50 [CW 19+50] [ MW-20 | [ RW43 | [OW 22+00 22400 [OW 23+10 23+10 [MW-69 | [ MW-51 MW-01
549432 | | 5498.04 | |5494.72 | | 5496.36 DRY 5498.03 | | 5490.56 | | 549527 | |5498.14 | |5496.16 | | 5495.03 | | 549421 | | 5497.80 | | 5496.60 | | 5498.04 | | 5499.20 | |5499.57 | | 5495.99 _ 5499.22 _ 5497.90 | | 5499.60 | | Note2 | |5500.85 | | 5501.95
RW-28 MW-50
No Data 5501.88
Mwmw W 23+

! 5498.19
OW 8+10
5490.78 MW-67
Note 1
CW 8+45 v
5496.27 fouJO 23+
WG ¢ %3 5499.35 _
5494.79 % s T
CW 8+10 ; r s 549836
5496.60 S -
OW 6+70 & 549875
DRY
MW-68
cw 6+70 At Note 1
— NN —
CW 5+50 I, \\\\ A A\ A =
e MEEN S 2 549957
RIARE A
OW 5450 fiheem =330 B 5 MW-08
549426 I mw% i ,:,, o,. X " ¢ % _ 5502.95
5497 =~ Ay 1 -
40 ST e L MW-21
Note 2 WA 5500.45
1\ g
W L
CW 3485 = m& MW-52
acdb =Y 550211
OW 3+85
549451 =7 e/ MW-29
: - 5501.99
MW-54
5497.58 RW-14
5501.90
MW47
5494.53 RN MW-53
RW-01 \\\\ llllun.ll.llhull N g TR |\\\\\\"\|II-/_ ou@» 5502.46
o . - o X
5496.91 \\ 4—11_ AN V S Hmhool X “’ \ou MW-03
OW 1+50 i 499 — = = A 5502.92
5500 ===
A ] o~
5494.69 . —
CW 1450 ! : 5501.68
5498.29 Joy
< [MwW-05
OW 0+60 ‘ DRY
\
MW-30
- 5502.85
Seee MW-66
Note 1
MW-65
Note 1
MW-61
5502.
e.WI 73
e . @/ MW-62
/ 5505.28
I S
& &
5496.36
MW-36
5496.41
MW-35
5496.94
MWwW34 | [Mw33 | [Mw27]| [MW-26] [MW-07*| [RwW-02 ] [MW-32] [MW-04 | [ RW-19 RW-42 MW-25 | [MW-58 | [RW-17 MW-50 MW-64 RW-16 | [MW-63 | [ RW-15
549767 | | 5499.62 | |5500.16 | | 5500.77 | | 5500.63 | |5499.39 | |5500.81 | |5501.15 | | 5497.98 | |5500.61 5501.40 | | 5499.41 | |5499.19 | |5501.67 5499.80 5501.28 5502.11 DRY 5501.85 5502.13 5498.04 | | 5502.60 | | 5500.74

(ft amsl)

Notes:
* Deeper Well; data not used to contour.

1. MW-65 thru MW-69 are not part of
facility wide monitoring plan.
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Section 10.0 BTEX & MTBE Concentration vs Time
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11.0 Field Methods

Groundwater Elevation

All facility monitoring wells, recovery wells, observation and collection wells were
measured for groundwater elevation in March, April, and August. Refinery
personnel followed the guidelines of the Facility-Wide Groundwater Monitoring
Plan December 2007 (Revised May 2008) to collect groundwater levels and SPH
thickness measurements In March and April. Water elevation measurements
were collected in all wells while the recovery wells were in operation and again
after the pumps were removed and water levels had stabilized (5 or more days
later). After receipt of the New Mexico Environmental Department (NMED) letter
Approval With Direction Facility-Wide Groundwater Monitoring dated July 26,
2010, Western personnel followed guidelines from the Facility-Wide Groundwater
Monitoring Plan (FWGMP) dated June 2010. In August, prior to groundwater
sampling activities, groundwater levels and SPH thickness measurements were
collected at all wells after the pumps had been removed and water levels had
stabilized. /

All water/product levels are determined to an accuracy of 0.01 foot using a
Geotech Interface Meter. The technician records separate phase hydrocarbon,
depth to water, and total well depth using this probe.

Water Quality/Groundwater Sampling

Prior to purging, a YSI 550A Dissolved Oxygen Probe is used to determine
dissolved oxygen (DO) levels. Water quality parameters are measured using an
Ultrameter 6P by the Myron L Company. Electrical conductance, oxidation-
reduction potential (ORP), Total Dissolved Solids (TDS), pH, and temperature
are monitored during purging.

Well Purging Technique

After determining water levels and measuring DO, initial well volumes are
calculated. Total purge volume is determined by monitoring electrical
conductance, pH, temperature, ORP, and TDS after every two gallons or each
well volume, whichever is less, has been purged from the well. The wells were
considered satisfactorily purged when the field parameter values did not vary by
more than 10 percent for at least three measurements.

Well volumes are determined using the following equation:

Well Depth — Casing Height — Depth to Liquid X Conversion Factor X Three.
The conversion factor is determined by the diameter of the well casing.

Casing Conversion Factor
6" 1.50 gal/ft
5” 1.02 gal/ft
4’ 0.74 gal/ft
3’ 0.367 gall/ft

27 0.163 gall/ft



Typically disposable bailers are used for purging and sampling. Each bailer holds
one liter of liquid. Three well volumes can be calculated by counting the number
of times a well is bailed. On occasion, the submersible pump is used for purging
wells that have a large volume of water. All purged water is poured/pumped into
a 55-gallon drum designated for sampling events.

Well Sampling and Sample Handling Procedure .

Equipment and supplies needed for collecting representative groundwater
samples include:

o Interface Meter

o YSI 550A Dissolved Oxygen Probe

o Ultrameter 6P

Distilled Water

Disposable Latex Gloves

Disposable Bailers

Submersible pump and Generator (if needed)
String/Twine

Cooler with Ice

Bottle kits with Preservatives (provided by the contract laboratory)
Disposable 0.45 micron Field Filters and Syringes
Glass Jar (usually 4 0z.)

Sharpie Permanent Marker

Field Paperwork/Logsheet

Two 5-gallon buckets

Trash container (plastic garbage bag)

Ziploc Bags

Paper towels

e © & © ¢

e 6 & 6 o© & © o

After sufficient purging, samples are collected with the bailer and poured into the
appropriate sample containers. Two people are usually utilized for sampling.
Sampling takes place over a bucket to insure that spills are contained

For dissolved metals, sample water is poured into a jar and then extracted with a
syringe. The syringe is then used to push water through a field filter into the
proper sample bottle to collect the dissolved metals sample. Volatile organic
analysis samples are collected as to allow no head space in the container.

Samples are labeled immediately with location, date, time, analysis, preservative,
and sampler. Then they are put in a Ziploc bag and placed in a cooler holding
sufficient ice to keep them cool. The field log sheet is reviewed to verify all
entries.

Purge and Decontamination Water Disposal

The Ultrameter 6P, YSI 550A Dissolved Oxygen Probe, and the interface probe
are rinsed with distilled water after every well. The rinse procedure takes place
over a bucket to insure that spills are contained. All rinse and purge water is
contained and then disposed of through the refinery wastewater system.




The submersible pump is decontaminated by placing it in a 55-gallon barrel filled
with plant water and some Alconox. The pump is activated and will pump down
the barrel twice. External areas are washed down and rinsed, also. All wash and
rinse water is on containment and runs to the refinery wastewater system.

Any glassware used is taken to the refinery laboratory and washed with Alconox
and water and rinsed with reverse osmosis water. Laboratory wastewater runs
through the refinery system.

Instrument Calibration

Calibration of the YSI 550A Dissolved Oxygen Instrument occurs at the
beginning of each day of sampling. The probe is powered on and allowed to
stabilize, which usually takes 15 minutes. Enter the calibration menu. The LCD
will prompt you to enter the local altitude in hundreds of feet. When the proper
altitude appears on the LCD, press the ENTER key.

The LCD will then prompt you to enter the salinity of the water you are about to
analyze. After entering the correct salinity, the instrument will return to normal
operation.

The Ultrameter 6P instrument calibration occurs at the beginning of each day of
sampling. For Conductivity and TDS calibration, the cell is rinsed three times with
a 3000 umhos/cm NaCl Standard. The cell cup is refilled with the standard.
Either the COND or the TDS button is pressed and then the CAL button is
pushed. Press the up or down arrow until the display agrees with the standard.
The CAL button is pressed to accept the value.

The Ultrameter 6P has an electronic ORP calibration which is automatically
calibrated with the 7 pH. The pH sensor well is rinsed three times with 7.0 buffer
solution and then refilled again with that buffer. The pH button is pressed then
the CAL button. The up or down arrow is adjusted until the display agrees with
the buffer value. The CAL button is pushed to accept that value. Repeat the
calibration steps using an acid buffer solution and then again with a base buffer
solution.

Remediation System Measurement
Recovery well flows are measured using a 1000 ml graduated cylinder. The
sample port on the discharge line of the pump is opened and effluent flows into

the graduated cylinder. During a pump cycle, a measurement is taken over time
and then calculated to a gallon per day rate.

Recovery rates at Tk #37 (Hammond Ditch French Drain) and Tk #38 (#1 East
Outfall) are determined through flow meters installed in those systems. Refinery
personnel record the rates periodically.



Section 12.0 Waste Disposition
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