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RECEIVED

April 21, 2016

Mr. John E. Kieling, Chief

New Mexico Environmental Department : Hazardougl ";’V%[s’te Bureau
2905 Rodeo Park Drive East, Bidg 1

Santa Fe, NM 87505-6303

Re:  Rejection of Revised Facility-Wide Ground Water Monitoring Work Plan - 2012
Updates; 2013 Updates; 2014 Updates for 2015 Western Refining Southwest
Inc., Gallup Refinery
EPA ID # NMD000333211
HWB-WRG-13-002
HWB-WRG-14-002
HWB-WRG-15-001

Dear Mr. Kieling:

Western Refining, Gallup Refinery has prepared the following responses to the
comments in your letter of March 11, 2016 regarding the referenced work plan.

NMED Comment

“NMED’s July 24, 2015 Approval with Modifications required the Permittee to make all
required changes to the most recent version (2014) of the Work Plan, revise the 2014
Work Plan and resubmit it for NMED’s review rather than submitting revisions to all
three work plans. The Permittee submitted a comment response letter, a red-line
strikeout, and replacement pages rather than a full, revised Work Plan. Additionally,
rather than submit Table 1 as a clean revised table, the Permittee made changes to the
table in red font. NMED had required that the Permittee provide a redline version of
Table 1 to show the revisions and also provide a clean revised Table 1 with the revised
Work Plan”.

Western Response: Two hard copies of the full revised Work Plan is enclosed. A clean
revised Table 1 is included in the revised Work Plan and a separate redline version of
Table 1 is enclosed.

NMED Comment

“NMED and OCD reguired that the Permittee provide a table which shows the current
approved monitoring schedule and analytical suites, the Permittee’s requested changes
to the schedule and analytical suites, and the rational for the requested changes. The
Permittee provided a Table 2 {Requested/Approved Changes to the Groundwater
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Monitoring Schedule). Table2 includes columns for “2014 Requested Changes” and
“Approved Changes to Date per NMED 7/24/2015” but does not include the rationale for
requesting these changes. In addition, the “Approved Changes to Date...” colurnn does
not include approved changes, but includes requests for changes. Modifications to Table
1 shall reflect NMED and OCD’s approval of any requested changes. Modify Table 2 to
provide the following information: the most current, approved sampling program; the
Permittee’s requested changes and the rationale for the requested changes”.

Western Response: Table 1 includes all approvals with modifications listed in NMED’s
July 24, 2015 “Approval with Modifications Facility-Wide Ground Water Monitoring
Work Plan — 2012 Updates; 2013 Updates; 2014 Updates for 2015” letter. Table 2 has
been modified to include the most current approved sampling program, requested
changes, and the rationale for the requested changes.

NMED Comment

“Additionally, the Permittee’s response to NMED’s Comment 10e did not clarify where
the requirement for additional sampling originated. NMED was not able to find any
comments regarding the statement in Table 1 “{a]ll wells including the recovery wells
containing separate phase hydrocarbons” for annual sampling requirements. The
Permittee must clarify where this statement originated”.

Western Response: Western reviewed previous versions of the Work Plan and related
correspondence to determine the origin of this statement. The requirement listed at
the end of Table 1 to sample all wells on an annual basis first appears in the Facility-
Wide Ground Water Monitoring Plan 2010 Updates. It was not in the May 2009 Facility-
Wide Ground Water Monitoring Plan. There was 2 letter from NMED on February 9,
2009 that mentioned the need to make the Ground Water Monitoring Plan be
consistent with OCD requirements in the August 23, 2007 OCD Discharge Plan, as well as
with NMED requirements. A review of the OCD Discharge Plan does not indicate any
requirement for chemical analyses from all wells, including those with PSH as is shown
in the Facility-Wide Ground Water Monitoring Plan 2010 Updates; however, there was a
requirement to monitor water levels in all wells, including those with PSH. It is possible
that while attempting to incorporate requirements from the OCD Discharge Plan, this
requirement was somehow mistaken for a requirement to collect samples for analysis
from all wells. There are no comments in any of the NMED comment letters associated
with the 2010 updated plan that required the addition of sample ccllection and analysis
for all wells. It appears this was an error in preparation of the 2010 update and it has
been carried forward each year. Western requests to remove this requirement, as it is
redundant of the other sampling requirements in Table 1 that provide well-specific
sampling requirements based on the location and historical monitoring results at each
well,
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NMED Comment

“The Permittee must revise and re-submit a full, complete version of the 2014 Work Plan.
The submittal must include two bound paper copies and also an electronic copy. The
revised Work Plan must be submitted on or before April 18, 2016”.

Western Response: Enclosed please find two bound paper copies and an electronic
copy of the complete version of the Work Plan.

If you have any questions regarding Western's responses, please do not hesitate to
contact Ed Riege at (505) 722-0217.

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

Sincerely,

Mr. Daniel J. Statile
VP Refining
Western Refining Southwest, Inc. — Gallup Refinery

-~

e,

Mr. Ed Riege
Remediation Manager
Western Refining Southwest, Inc. — Gallup Refinery

cc: K. Van Horn, NMED HWB
C. Chavez, OCD
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APPENDIX D - TABLE 1 (Revised 9-21-2015)

Table 1: Gallup Refinery - Ground Water Monitoring Schedule - Approved July 24-2015

N Collect GW
. Sampling 20 Reguest oo N 5 . a
Location ID = Elevation, DTW, Water Quality Parameters Analytical Suite 2014-Reguested Changes-
- DTP
NAPI S dary Contai t (3
nit) econdary Containment ( aQ NA NA BTEX+MTBE, GRO/DRO extended, WQCC Metals or check for fluids None
Exclude-fi il IF C; £ 2013
RW-1 Q X NA Measure DTW, DTP (Hydrocarbon recovery). Sample for BTEX, MTBE, GRO/DRO if no SPH is detected N 4
pendingapproval
Excludefi } ing—C: § 2013
RW-2 X NA Same as RW-1 X !
pendingapproval
ST pHRE—Carry
RW-5 Q X NA Same as RW-1 e L
RW-6 Q X NA Same as RW-1 s ‘f RHRE: o
Visual check for artesian flow conditions: Sample for major cations/anions, WQCC Metals, VOEs-SVOE, 86150, 7S~ Tt ith-VOCs, M Cati 1A A >
OW-1 Q X pH, EC, DO, ORP, Temp, TDS GRO/DRO extended Ui Carry from-2013-pend pp I
Same-as-OW-1 Visual check for artesian flow conditions: Sample for MTBE, uranium, arsenic, major cations/anions, Rept VoS MajerCat 1A A -
OW-10 X H , EC, DO, ORP, T TDS
a PR, G, DO, ORF, Temp, VOCs, GRO/DRO extended u Carry-over from 2013 pending approval
OW-13 Q X pH, EC, DO, ORP, Temp, TDS VOCs, WQCC Metals, GRO/DRO extended None
OW-14 Q X pH, EC, DO, ORP, Temp, TDS Same as OW-13 Dleape
OW-29 Q X pH, EC, DO, ORP, Temp, TDS Same as OW-13 Llape
OW-30 Q X pH, EC, DO, ORP, Temp, TDS Same as OW-13 Llape
GWM-1 Q X pH, EC, DO, ORP, Temp, TDS Major cations/anions, VOC, GRO/DRO extended, WQCC Metals None
GWM-2 Q X NA Check for Water - if water is detected report to OCD & NMED within 24 hours. Sample for 8F&x% GRO/DRO ded, Rept BTLX-with-MOCs+ HstofMOCs:
major cations/anions, VOCs Carey 4 2013 eh pp 4
GWM-3 aQ X NA Check for Water - if water is detected report to OCD & NMED within 24 hours. Sample for 8¥E% GRO/DRO ded, [Rept BTEX-with-VOCs £ pt hstef VOCs.
major cations/anions, VOCs e - e e 4
NAPIS-1" Q X pH, EC, DO, ORP, Temp, TDS Major cations/anions, BTEX+MTBE, SVOC, GRO/DRO EXTENDED. WQCC Metals Nore
NAPIS-2 ' Q X pH, EC, DO, ORP, Temp, TDS Same as Napis-1 S
NAPIS-3 ' Q X pH, EC, DO, ORP, Temp, TDS Same as Napis-1 S
KA-3"' Q X pH, EC, DO, ORP, Temp, TDS Same as Napis-1 S
OAPIS-1 Q X pH, EC, DO, ORP, Temp, TDS VOCs, SVOC, GRO/DRO EXTENDED, WQCC Metals, Major cations/anions, Cyanide Nere
STP1-NW Q X NA Major cations/anions, VOCS,-S¥O€S; GRO/DRO extended, WQCC Metals b
STP1-SW Q X NA Major cations/anions, VOCS, SVOES; GRO/DRO extended, WQCC Metals Replace-with- VOCs-and-WQCC-Metals
Boiler Water & Cooling T
Brt;me/:io;neirnlet ?:é:i ower Semi Annual (SA) pH , EC, DO, ORP, Temp, TDS Major Cations/Anions None
Pond 12 SA pH, EC, DO, ORP, Temp, TDS No Longer in Service Notongerin Service
Evaporation Pond 2 2 SA pH , EC, DO, ORP, Temp, TDS General Chemistry, VOC, SVOC, BOD, COD, E-Coli Bacteria, WQCC Metals None
Evaporation Pond 3 2 SA pH, EC, DO, ORP, Temp, TDS Same as EP-2 Mene
Evaporation Pond 4 2 SA pH, EC, DO, ORP, Temp, TDS Same as EP-2 Mene
Evaporation Pond 5 2 SA pH, EC, DO, ORP, Temp, TDS Same as EP-2 Mene
Evaporation Pond 6 2 SA pH, EC, DO, ORP, Temp, TDS Same as EP-2 Mene
Evaporation Pond 7 2 SA pH, EC, DO, ORP, Temp, TDS Same as EP-2 Mene
Evaporation Pond 8 ? SA pH, EC, DO, ORP, Temp, TDS Same as EP-2 Mene
Evaporation Pond 9 2 SA pH, EC, DO, ORP, Temp, TDS Same as EP-2 Mene
Evaporation Pond 11 2 SA pH, EC, DO, ORP, Temp, TDS Same as EP-2 Mene
Evaporation Pond 12A ? SA pH, EC, DO, ORP, Temp, TDS Same as EP-2 Mene
Evaporation Pond 12B 2 SA pH, EC, DO, ORP, Temp, TDS Same as EP-2 Mene
Any t Pond taini
ﬂL'iyd emporary Fond containing sA pH , EC, DO, ORP, Temp, TDS | Same as EP-2 Nene
STP-1TO EP-2 (EP-2 Inlet) A NA VOC, GRO/DRO extended, BOD, COD, TDS Nene
Repl th vt e JOC_RCRA Metals.
BW-1A Annual (A) X pH, EC, DO, ORP, Temp, TDS Major cations/anions, VOC, SVO€S; WQCC METALS, GRO/DRO extended - " . :m N " ! |
¥ B PP -
R - - - {ons, VOC_RCR -
BW-1B A X pH , EC, DO, ORP, Temp, TDS Same as BW-1A .
Carryoverfrom2013—pendingapproval
Repl th-h I /OC RCRA Metal
BW-1C A X pH, EC, DO, ORP, Temp, TDS  [Same as BW-1A - S : o
Carry-overfrom2013—pendingapproval
R - - n ions, VOCRCR -
BW-2A A X pH , EC, DO, ORP, Temp, TDS Same as BW-1A




APPENDIX D - TABLE 1 (Revised 9-21-2015)

o an1a Collect GW
ling L ID Elevation, DTW, Water Quality Parameters Analytical Suite 2014-Reguested-Changes-
- DTP
R - - " foms, VOC_RCR i
BW-2B A X pH , EC, DO, ORP, Temp, TDS Same as BW-1A .
Carryoverfrom2013—pendingapproval
Repl th-h m /OC RCRA Metal
BW-2C A X pH, EC, DO, ORP, Temp, TDS Same as BW-1A " . - A
Carry-overfrom2013—pendingapproval
R - - - ions, VOCRCR -
BW-3A A X pH , EC, DO, ORP, Temp, TDS Same as BW-1A .
Carryoverfrom2013—pendingapproval
Repl ith-Maj m B /OC RCRA Metal
BW-3B A X pH, EC, DO, ORP, Temp, TDS Same as BW-1A " - - A
Carry-overfrom2013—pendingapproval
R - - n ions, VOCRCR -
BW-3C A X pH , EC, DO, ORP, Temp, TDS Same as BW-1A .
Carryoverfrom2013—pendingapproval
MW-1 A X pH, EC, DO, ORP, Temp, TDS Major cations/anions, VOCs,GRO/DRO extended, WQCC Metals, Cyanide, SVOCs Nore
MW-2 A X pH, EC, DO, ORP, Temp, TDS Same as MW-1 Nore
MW-4 A X pH, EC, DO, ORP, Temp, TDS Same as MW-1 Nore
MW-5 A X pH, EC, DO, ORP, Temp, TDS Same as MW-1 Nore
Repl ith-M " S WOCC Metals:
Oow-11 A X pH, EC, DO, ORP, Temp, TDS Major cations/anions, VOCS, S¥6€S; WQCC Metals, GRO/DRO extended - " . :m N " \
Y PP -
ow-12 A X pH , EC, DO, ORP, Temp, TDS VOCS, GEN CHEM, WQCC METALS Nene
Rep} ith-VOCs-and- WOCC Metals—C £
OW-50 A X pH , EC, DO, ORP, Temp, TDS VOCS, SVO€S; GRO/DRO EXTENDED, WQCC METALS, GEN CHEM b . !
2013—pendingapproval
Rep} ith-VOCs-and- WOCC Metals—C £
0OW-52 A X pH , EC, DO, ORP, Temp, TDS VOCS, SVO€S; GRO/DRO EXTENDED, WQCC METALS, GEN CHEM b . !
2013—pendingapproval
SMW-2 X pH , EC, DO, ORP, Temp, TDS Major cations/anions, VOCS, S¥0€S; GRO/DRO extended, WQCC Metals, Cyanide .
2013 —pending-approval:
SMW-4 X pH, EC, DO, ORP, Temp, TDS Major cations/anions, VOCS, SVOCS, GRO/DRO extended, WQCC Metals, Cyanide Nore
All wells including the recovery = + s } phag-forat-wels-that 3
wells containing separate phase Annual Event X Major Cations/Anions, VOCs, SVOCs, WQCC 20.6.2.3103 Constituents. by }sehedule—D: 3 ph Hs-that
hydrocarbons. Favesdetacante 5P Heve—
Every 3yearsstarting| R t-to-retura-t ph hedule—C
PW-3 A X pH, EC, DO, ORP, Temp, TDS VOC, SVOC, WQCC Metals, Cyanide, Nitrates - - 7 ° ’
from-approval-date B
Every 3 years. . N
PW-2 X VOC, SVOC, WQCC Metals, C de, Nitrat Nene
Starting in 2008 pH, EC, DO, ORP, Temp, TDS ) , WQ etals, Cyanide, Nitrates
Every 3 years. . N
PW-4 X VOC, SVOC, WQCC Metals, C de, Nitrat Nene
Starting in 2007 pH, EC, DO, ORP, Temp, TDS ) , WQ etals, Cyanide, Nitrates
MKTE-01 aQ X NA VOC,. SvoC, WQCC Metals, GRO/DRO extended, Major cations/anions. Ground water samples will not be collected if N pling frec st 1
SPH is present in any of these wells.
MKTF-02 Q X NA Same as MKTF-01
MKTF-03 Q X NA Same as MKTF-01
MKTF-04 Q X NA Same as MKTF-01
MKTF-05 Q X NA Same as MKTF-01
MKTF-06 Q X NA Same as MKTF-01
MKTF-07 Q X NA Same as MKTF-01
MKTF-08 Q X NA Same as MKTF-01
MKTF-09 Q X NA Same as MKTF-01
MKTF-10 Q X NA Same as MKTF-01
MKTF-11 Q X NA Same as MKTF-01
MKTF-12 Q X NA Same as MKTF-01




APPENDIX D - TABLE 1 (Revised 9-21-2015)

an1a Collect GW
ID N Elevation, DTW, Water Quality Parameters Analytical Suite 2014-Reguested-Changes-
o Sheses DTP
MKTF-13 X NA Same as MKTF-01
MKTF-14 X NA Same as MKTF-01
MKTF-15 X NA Same as MKTF-01
MKTF-16 X NA Same as MKTF-01
MKTF-17 X NA Same as MKTF-01
MKTF-18 X NA Same as MKTF-01
MKTF-19 X NA Same as MKTF-01
MKTF-20 X NA Same as MKTF-01
MKTF-21 X NA Same as MKTF-01
MKTF-22 X NA Same as MKTF-01
MKTF-23 X NA Same as MKTF-01
MKTF-24 X NA Same as MKTF-01
MKTF-25 X NA Same as MKTF-01
MKTF-26 X NA Same as MKTF-01
MKTF-27 X NA Same as MKTF-01
MKTF-28 X NA Same as MKTF-01
MKTF-29 X NA Same as MKTF-01
MKTF-30 X NA Same as MKTF-01
MKTF-31 X NA Same as MKTF-01
MKTF-32 X NA Same as MKTF-01
MKTF-33 X NA Same as MKTF-01
MKTF-34 X NA Same as MKTF-01
MKTF-35 X NA Same as MKTF-01
MKTF-36 X NA Same as MKTF-01
MKTF-37 X NA Same as MKTF-01
MKTF-38 X NA Same as MKTF-01
MKTF-39 X NA Same as MKTF-01
MKTF-40 X NA Same as MKTF-01
MKTF-41 X NA Same as MKTF-01




APPENDIX D - TABLE 1 (Revised 9-21-2015)

" Sn1a N Collect GW
ling L ion ID N Elevation, DTW, Water Quality Parameters Analytical Suite 2014-Reguested-Changes-
Freq y change
DTP
MKTF-42 Q A X NA Same as MKTF-01
MKTF-43 Q A X NA Same as MKTF-01
MKTF-44 Q A X NA Same as MKTF-01
MKTF-45 Q A X NA Same as MKTF-01

DEFINITIONS:

STP-1TO EP-2 - Sample collected at the inlet to Evaporation Pond 2 from STP-1

NAPIS 1 = (KA-1R); NAPIS-2 = (KA-2R), NAPIS-3 = KA-3R) - monitor wells positioned around NAPIS to detect leakage

DO- Dissolved Oxygen; ORP - Oxygen Reduction Potential; Temp - Temperature; EC - Electrical or Specific Conductivity

TDS - Total Dissolved Solids; VOC - Volatile Organic Compounds-EPA Method 8260, must include MTBE

SVOC - Semi-Volatile Organic Compounds - EPA Method 8270, must include phenol

DRO - Diesel Range Organics, GRO - Gasoline Range Organics, MRO - Motor oil range organics = EPA Method 8015D (or as modified)
BTEX - Benzene, Toluene, Ethylbenzene, Xylene, plus Methyl Tert-Butyl Ether (MTBE) - EPA Method 8021+MTBE

General Chemistry - pH, specific conductance, cations, Anions

DTW - Depth to Water; DTP - Depth to Product; EP - Evaporation Pond; BW - Boundary Wells

MW - Monitor Well; OW - Observation Well; RW - Recovery Well; PW - Raw Water Production Well

WQCC metals include the RCRA 8 metals, must be analyzed as totals and dissolved

NA - Not Applicable

NOTES:

1) NAPIS 1, NAPIS 2, NAPIS 3: Detection of product during quarterly monitoring must comply with Section I1.F.2 (twenty-four hour reporting) of NMED Post-Closure Care Permit

2) Sample using the State of New Mexico approved analytical methods as required by 20.6.4.14 NMAC, as amended through February 16, 2006 (use methods 9221-E and 9221-F, until EPA approves 40 CFR 136 methods. (Colilert, Colilert - 18, m-Coliblue24, membrane filter method)). Parameters are subject to
change. Evaporation Pond samples must be collected at the inlet where waste water flows into the evaporation ponds.
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CERTIFICATION

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

knowing violations.

; . 7 ) A 7
<//%am\ [z/M@ /7%5@/// ﬂ/ Lee wj A3 Lo/5

William C. McClain, Jr. Date
Refinery Manager

Prepared by: Reviewed by:

[ P7Y) — /%

17 z ~
Cheryl Jo@oﬁ/ Ed Riege, M.P.H.
Environmental Specialist Environmental Manager
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Executive Summary

Western Refining conducts quarterly, semi-annual and annual ground water monitoring at its
Gallup facility on a site wide basis. The Ground Water Monitoring Work Plan (Plan) documents any

additions or revisions in ground water monitoring and also details the sampling procedures used.

This Plan divides the facility into five monitoring groups. Group A consists of the boundary wells
situated along the northwest corner of the refinery property and monitoring wells around the land
treatment area (LTU). Group B consists of a cluster of wells at the aeration basin and two new
wells added at the sanitary treatment pond 1 (STP-1) near the Waste Water Treatment Unit. Group
C consists of the observation wells on the northeast section of the refinery and also included in this
group are four product recovery wells. Group D includes the process/production wells and the

four observation wells located on the south-southwest section of the property.

To date a total of 45 new monitoring wells have been installed to aid in delineating the extent of a
hydrocarbon seep discovered in 2013 directly west of T-101, which includes the discovery of a pre-
existing well located directly west of the truck loading rack. No visible markings or drill logs were
available to identify this well. Western has labeled this well as MKTF-45 as this well is located in
the vicinity of the ongoing seep investigation. These monitoring wells have been added as Group
E. Not included in the grouping are sampling requirements for the evaporation ponds and effluent
from the new sanitary treatment pond (STP-1). Designated wells and sample points in these areas
are monitored on a quarterly, semi-annual and annual basis following the procedures presented in

this Plan.

Gallup Refinery will periodically review facility-wide monitoring data, and assess the monitoring
program presented in this Plan. Revisions to the Plan, as necessary, will then be presented annually
for agency review and approval. These revisions may include, but not be limited to, a reduction or

change in monitoring locations, monitoring frequency, and/or target chemicals to be analyzed.
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Gallup follows the most current approved sampling/monitoring schedule from NMED; “Approval
With Modifications Annual Ground Water Monitoring Report, Gallup Refinery 2010, Revision 1”7,
dated December 12, 2012” and per concurrence in Comment 6 of NMED correspondence dated
September 24, 2012, “Disapproval, Facility Wide Ground Water Monitoring Work Plan, 2011

Updates, to change monitoring frequency from quarterly to annual for wells OW-50 and OW-52.

We have created a monitoring work plan with quality assurance practices and controls as well as
standard procedures for sampling, and a schedule of activities to monitor ground water at select
locations of the Gallup Refinery. The persons responsible for the implementation and oversight of

this plan are:

Refinery Manager
e William C. McClain, Jr.

Environmental Manager
e Ed Riege

Environmental Specialist
e Cheryl Johnson
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List of Acronyms

AL Aeration Lagoon

API American Petroleum Institute

BMP Best Management Practices

BS Blank Spike

BSD Blank Spike Duplicate

BTEX Benzene, Toluene, Ethylbenzene, Xylene
CFR Code of Federal Regulations

DQO Data Quality Objective

DRO Diesel Range Organics

DTB Depth to Bottom

DTW Depth to Water

EP Evaporation Pond

EPA Environmental Protection Agency

FT. Foot

FWGWMP Facility Wide Ground Water Monitoring Plan
GPM Gallons per minute

GRO Gasoline Range Organics

HNO3 Nitric Acid

HWB Hazardous Waste Bureau

IDW Investigation Derived Waste

LDU Leak Detection Unit

LTU Land Treatment Unit

ML Milliliter

MCL Maximum Contaminant Level

MS Matrix Spike

MSD Matrix Spike Duplicate

MTBE Methyl Tert Butyl Ether

NAIC North American Industry Classification System
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List of Acronyms — Continued

NAPIS New American Petroleum Institute Separator
NMAC New Mexico Administrative Code

NMED New Mexico Environment Department

NOI Notice of Intent

OAPIS Old American Petroleum Institute Separator
OB Observation Well

OCD Oil Conservation Division

PPE Personal Protective Equipment

PPM Parts per million

PSTB Petroleum Storage Tank Bureau

PVC Polyvinyl Chloride

PW Process Well

QA Quality Assurance

QC Quality Control

RW Recovery Well

RCRA Resource Conservation and Recovery Act
SIC Standard Industrial Classification

SOpP Standard Operating Procedure

SPH Separate Phase Hydrocarbon

STP Sanitary Treatment Pond

SvoC Semi-volatile Organic Compound

SWMU Solid Waste Management Unit

SWPP Storm Water Pollution Prevention Program
TOC Total Organic Content

VOC Volatile Organic Compound

wQcCcC Water Quality Control Commission

WWTP Waste water treatment plant

viii



Facility Wide Ground Water Monitoring Work Plan — 2014

Updates ) Wer_-tgl'll
Gallup Refinery Heflnlng

92 Giant Crossing Road
Gallup, NM 87301

1.0 Introduction

This Facility-Wide Ground Water Monitoring Work Plan (Plan) has been prepared for the
implementation of a ground water monitoring program at the Gallup Refinery owned by Western

Refining (“Gallup Refinery” or “Facility”).

1.1 Scope of Activities

This Plan has been prepared to collect data that will be used to characterize the nature and extent
of potential impacts to ground water at the Gallup Refinery. The monitoring plan is also designed

to make the facility quickly aware of any levels of contaminants that exceed compliance standards.

This Plan divides the facility into five groups for periodic monitoring:

GROUP A GROUP B GROUP C GROUP D GROUP E

| BW-1A,B,C  GWM-1,2,3  OW-13,14,29,30 PW-2,3,4  MKTF-1thru45 |
BW-2A, B, C NAPIS 1,2,3,KA-3  OW-50, 52 OW-1, 10
BW-3A, B, C OAPIS-1 RW-1,2,5,6 OW-11, 12

MW-1, 2,4,5 LDU (3)

SMW-2, 4 STP1-NW, SW

Group A consists of the boundary wells situated along the northwest corner of the refinery
property and the monitoring wells around the LTU. Group B consists of a cluster of monitoring
wells and leak detection units for the NAPIS at the aeration basin and at the new sanitary treatment
pond. Group C includes the observation wells located on the northeast section of the plant and
includes recovery wells from which small quantities of free product has been continually removed.
Group D includes the process/production wells and four observation wells located on the south,
southwest section of the refinery property. Group E includes a total of 45 new monitoring wells
installed to delineate a hydrocarbon seep discovered west of Tank 101. Also included in this group
is a pre-existing well located directly west of the truck loading rack. This well has been labeled as

MKTF-45 as no markings or boring logs have been located to identify when this well was installed.
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This plan also includes sampling requirements for the evaporation ponds and for the effluent from
the sanitary treatment pond. Designated wells and sample points identified will be monitored on

a quarterly, semi-annual and annual basis following the procedures presented in this Plan.

Gallup Refinery will periodically review facility-wide monitoring data, and assess the monitoring
program presented in this Plan. Annual revisions to the Plan will be presented for agency review
and approval. These revisions may include, but not be limited to, a reduction or change in

monitoring locations, monitoring frequency, and/or target chemicals to be analyzed.
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1.2 Facility Ownership and Operation

This Plan pertains to the Western Refining Southwest Inc., Gallup Refinery located at Exit 39 on
Interstate 1-40. This refinery is known as the Gallup Refinery and is located at Jamestown, New
Mexico, approximately 17 miles east of Gallup. Figure 1 shows the regional location of the Gallup

Refinery.

The owner is:
Western Refining (Parent Corporation)
123 W. Mills Avenue
El Paso, TX 79901

Operator: Western Refining Southwest Inc (Postal Address)
92 Giant Crossing Road
Gallup, New Mexico 87301

Western Refining Southwest Inc (physical address)
I-40, Exit 39 (17 Miles East of Gallup, NM)
Jamestown, New Mexico 87347

The following regulatory identification and permit governs the Gallup Refinery:

e SIC code 2911 (petroleum refining) applies to the Gallup Refinery
e U.S. EPAID Number NMD000333211
e (OCD Discharge Case Number AP-111.

The facility status is corrective action/compliance. Quarterly, semi-annual and annual ground

water sampling is conducted at the facility to evaluate present contamination.

The refinery is situated on an 810 acre irregular shaped tract of land that is substantially located
within the lower one quarter of Section 28 and throughout Section 33 of Township 15 North, Range
15 West of the New Mexico Prime Meridian. A small component of the property lies within the
northeastern one quarter of Section 4 of Township 14 North, Range 15 West. Figure 2 is a

topographic map showing the general layout of the refinery in comparison to the local topography.
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2.0 Background Information

2.1 Historical and Current Site Use

Built in the 1950’s, the Gallup Refinery is located within a rural and sparsely populated section of
McKinley County in Jamestown, New Mexico, 17 miles east of Gallup, New Mexico. The setting is
a high desert plain on the western slope of the Continental Divide. The nearest population centers
are the Pilot (formerly Giant) Travel Center refueling plaza, the Interstate 40 highway corridor, and
a small cluster of residential homes located on the south side of Interstate 40 approximately 2
miles southwest of the refinery (Jamestown). The surrounding land is comprised primarily of public
lands and is used for cattle and sheep grazing at a density of less than six cattle or 30 sheep per

section.

The refinery primarily receives crude oil via two 6 inch diameter pipelines; two pipelines from the
Four Corners Area enter the refinery property from the north. In addition, the refinery also receives
natural gasoline feed stock via a 4-inch diameter pipeline that comes in from the west along the
Interstate 40 corridor from the Wingate Refining Wingate Facility (formerly Conoco gas plant).
Crude oil and other products also arrive at the site via railroad cars. These feed stocks are then

stored in tanks until refined into products.

The Gallup Refinery is a crude oil refining and petroleum products manufacturing facility. The
Standard Industrial Classification (SIC) code is 2911 and the North American Industry Classification
Code (NAIC) is 32411. There are no organic chemicals, plastics, or synthetic fibers manufactured

that contribute to our process flow of waste water. We do not manufacture lubricating oils.

The refinery incorporates various processing units that convert crude oil and natural gasoline into

finished products. These units are briefly described as follows.

. Crude Distillation Unit - separates crude oil into various fractions; including gas, naphtha,
light oil, heavy oil, and residuum.
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Fluidized Catalytic Cracking Unit (FCCU) - dissociates long-chain hydrocarbon molecules into
smaller molecules, and essentially converts heavier oils into naphtha and lighter oils.

. Alkylation Unit - combines specific types of hydrocarbon molecules into a high octane
gasoline blending component.

. Reforming Unit - breaks up and reforms low octane naphtha molecules to form high octane

naphtha.

. Hydro-Treating Unit - removes undesirable sulfur and nitrogen compounds from
intermediate feed stocks, and also saturates these feed stocks with hydrogen to make diesel
fuel.

. Isomerization Unit - converts low octane hydrocarbon molecules into high octane molecules.

. Treater Unit - remove impurities from various intermediate and blending feed stocks to

produce finished products that comply with sales specifications.

. Ammonium Thiosulfate Unit - accepts high H2S and ammonia containing gas streams from
the Amine and the Sour Water Stripper units, and converts these into a useful fertilizer
product, ammonium thiosulfate.

. Sulfur Recovery Unit - converts and recovers various sulfur compounds from the gases and
liquids produced in other processing units to create a solid elemental sulfur byproduct.

As a result of these processing steps, the refinery produces a wide range of petroleum products
including propane, butane, unleaded gasoline, diesel, and residual fuel. In addition to the afore-
mentioned processing units, various other equipment and systems support the operation of the

refinery and are briefly described as follows.

Storage tanks are used throughout the refinery to hold and store crude oil, natural gasoline,
intermediate feed stocks, finished products, chemicals, and water and are all located above

ground. Capacity of these tanks range in size from 80,000 barrels to less than 1,000 barrels.

Pumps, valves, and piping systems are used throughout the refinery to transfer various liquids
among storage tanks and processing units. A railroad spur track and a railcar loading rack are used

to transfer feed stocks and products from refinery storage tanks into and out of railcars. Several
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tank truck loading racks are used at the refinery to load out finished products and also receive

crude oil, other feed stocks, additives, and chemicals.

Gasoline is delivered to the Pilot Travel Center via tanker truck. An underground diesel pipeline
exits between the refinery and the Pilot Travel Center. As a result of an off-refinery release, the
pipeline was purged of product, filled with nitrogen and temporarily placed out of service. Gallup
Refinery worked with the New Mexico Environment Department (NMED) Petroleum Storage Tank
Bureau (PSTB) and the New Mexico Oil Conservation Division (NMED-OCD) to place this line back
in service. In 2013 the underground diesel line from Gallup Refinery to the Pilot Travel Center was
replaced. The replaced line runs above ground from the marketing area of the refinery for
approximately 150 feet and continues underground to the Pilot Travel Center. The diesel line was

commissioned and put back in service on February 3, 2014.

A firefighting training facility is used to conduct employee firefighting training. Waste water from
the facility, when training is conducted, is pumped into a tank which is then pumped out by a
vacuum truck. The vacuum truck pumps the oily water into a process sewer leading to the New

API| Separator (NAPIS).

The process waste water system is a network of curbing, paving, catch basins, and underground
piping used to collect waste water from various processing areas within the refinery. The waste
water effluent then flows into the equalization tanks and the NAPIS where the oil is separated from
water based on the principle that, given a quiet surface, oil will float to the water surface where it
can be skimmed off. The skimmed slop is passed to a collection chamber where it is pumped back
into the refinery process. The clarified water is routed to the new waste water treatment plant
(WWTP) where benzene is removed and the treated water flows into the new pond STP-1. STP-1
consists of two bays, north and south and each bay is equipped with five aerators per bay. Effluent

from STP-1 then flows into Evaporation Pond 2 and gravitated to the rest of the ponds.

During episodes of unit upsets or major storm events, the waste water is held in one of the three

equalization tanks, T-35, T-27 and T-28 which are used to handle large process and storm water
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flows allowing the flow to the NAPIS to be controlled. These tanks are also used to store waste

water if problems are encountered with the downstream equipment, i.e., NAPIS and the WWTP.

The new WWTP was completed and put online in May of 2012 which resulted in the intermittent
use of the benzene strippers during this period. In November of 2012, the benzene strippers were
taken off line permanently and by January 2013, the benzene strippers were permanently

dismantled and removed.

The storm water system is a network of valves, gates, berms, embankments, culverts, trenches,
ditches, natural arroyos, and retention ponds that collect, convey, control, and release storm water
that falls within or passes through refinery property. Storm water that falls within the processing
areas is considered equivalent to process waste water and is sent to tanks T-35, T-27 and T-28
when needed before it reaches the NAPIS, WWTP, STP-1 and into Evaporation Pond 2 where flow
is gravitated to the rest of the ponds. Storm water discharge from the refinery is very infrequent

due to the arid desert-like nature of the surrounding geographical area.

At the evaporation ponds, waste water is converted into vapor via solar and mechanical wind-
effect evaporation via two 80 gallons per minute electrically driven evaporation pond spraying
snow machines located between ponds 4 and 5. Two additional 66 gallons per minute evaporation
pond sprayers were installed in October 2014 between ponds 3 and 4 for a total of four

evaporators. No waste water is discharged from the refinery to surface waters of the state.

The Gallup Refinery currently operates under the Multi-Sector Permit 2008 (MSGP-2008). Gallup
Refinery submitted a new Notice of Intent (NOI) for coverage under the new MSGP. The refinery
maintains a Storm Water Pollution Prevention Plan (SWPPP) that includes Best Management
Practices (BMPs) for effective storm water pollution prevention. The refinery has constructed
several new berms in various areas and improved outfalls (installed barrier dams equipped with

gate valves) to minimize the possibility of potentially impacted runoff leaving the refinery property.
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2.2 Potential Receptors

Potential receptors at the facility also include those that may arise from future land uses. Currently,
these include on-site workers, nearby residents, wildlife, and livestock.! The major route to
exposure of humans would be from contaminants reaching a drinking water well. Other routes
could be from showering, cooking, etc. with contaminated ground water, raising crops and
vegetables with contaminated ground water, or getting exposed to or fishing in surface water that
has commingled with shallow ground water. Exposure can also occur through contact with soils
and/or plants that have become contaminated themselves through contact with contaminated

ground water. However, drinking water wells remain the primary route of possible exposure.

At this time, the nearest drinking water wells are located on-site at the southwest areas of the
facility, at depths of approximately 3000 feet which are identified as process or production (PW)
wells. These wells are designated as PW-2, PW-3 and PW-4 (See Figure 4 for location). These wells
are operated by the facility to provide the refinery’s process water, drinking water to nearby
refinery-owned houses, to the refinery itself, and to the Pilot Travel Center. PW-2 and PW-4 are
sampled every three years and PW-3 is on an annual sampling schedule which began in 2009 due
to the detection of 2-methylnaphthalene and phenol during the 2007 annual sampling event
conducted in January 2008. Annual sampling results from 2009 through 2014 have indicated no
detection levels of volatile organic compounds (VOCs) or semi-volatile organic compounds
(SVOCs). PW-3 sampling continues on an annual basis and Western has requested that this well

be placed back on a 3 year schedule in Section 6.1(l).

Other than the on-site wells, there is no known drinking water wells located within a 4-mile radius
of the site. The nearest drinking water wells that could be used by off-site residents are located to
the northwest of the site at a distance slightly greater than 4-miles located within the Navajo
community of lyanbito (shown on the USGS Topographical Map - Gallup Quadrangle (Revised

1980)). These wells are northwest of the South Fork of the Puerco River which heads towards the

! Note: There is extensive and regular patrolling by security personnel of the facility which operates 24-
hours — therefore, we can discount the possibility of an inadvertent or deliberate intruder becoming exposed
to contamination in groundwater that has reached the surface in some form.
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southwest from immediately north of the facility. As the shallowest ground water will generally
flow in the direction of surface water flow, any possible shallow ground water contamination that
left the facility either now or in the future would flow towards the southwest after leaving the
facility and away from the community of lyanbito. The Cibola National Forest lies in the south-east
direction and there are no wells or residents in this protected area. Boundary monitoring wells
along the southwest to northwest perimeter of the facility have not shown any evidence of
contaminants except for low concentrations of bis(2-ethylhexyl)phthalate detected in the
following wells: BW-3B in 2009, BW-3C in 2011 and BW-1C in 2013. The contaminant detected is
suspected to be a laboratory contaminant or possibly from the PVC pipe materials used as casing
for these wells. No detection of bis(2-ethylhexyl)phthalate was detected in any of the boundary
wells in 2014.

Artesian conditions at some locations of the site lead to the possibility of ground water emerging
onto the surface and thus being able to affect wildlife. No surface water on the site is used for
human consumption or primary contact, such as immersion, or secondary contact, such as
recreation. The man-made ponds on the site are routinely monitored and are a part of this Plan.
Therefore, if they are in contact with shallow ground water that has exhibited elevated levels of

contaminants, the Plan will detect any commingling of ground water and surface waters.

Fluctuating ground water elevations can smear contaminants into subsurface soil and rocks, and
there is a possibility that plant roots could reach such contaminated soils and bio-concentrate
contaminants creating another route of exposure to potential receptors, such as birds and animals

that eat the plants. No food crops are currently grown on the site.

2.3 Type and characteristics of the waste and contaminants and any known and possible sources

The types of waste likely include — volatile and semi-volatile organic compounds, primarily
hydrocarbons, but could include various other industrial chemicals such as solvents; acids; spent
caustic solutions; and heavy metals present in spent chemicals and waste water. These wastes
could be in the form of waste water, spent chemicals destined for off-site shipping and disposal

packed in drums, sludge, and dry solids. Dry wastes could stem from wind-blown metallic powders
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used as catalysts, and regular municipal solid wastes stored in covered containers destined for

municipal landfills.

Most of the wastes and contaminants that could possibly reach ground water have the
characteristic that they would biodegrade and naturally attenuate. However, any heavy metals
present in dirt and sludge could possibly leach into ground water and would not attenuate. There
is a possibility also that certain long-lived chemicals would not biodegrade, or, if they did, it would
be at a very slow pace. Possible sources include leaks from buried pipes, tanks, surface spills, and

historical dumping of wastes in remote areas of the site.

All above-ground large tanks have leak detection or equivalent systems, such as radar gauges.
Pumps that could leak hydrocarbons are within containment areas, and all tanks are located inside
earthen bermed areas to contain spills. The NAPIS has double walls and a leak detection system

installed.

Similarly, surface impoundments can serve as a source of possible ground water contamination.
In the past, waste water from the railroad loading rack flowed to a settling and separation lagoon
south of the rack and flow exited at the north end where water leaving the lagoon was distributed
across a flat open site known as the fan-out area. The free flow of liquids led to subsurface soil
contamination. This area has been identified as SWMU No. 8 and has recently been cleaned up for
a corrective action complete with controls status. Disposal of waste water into open fields is not

practiced at the Gallup Refinery.

There are fourteen Solid Waste Management Units (SWMU) identified at the Gallup Refinery, and
one closed land treatment Area. On December 31, 2013, the RCRA Post Closure Care Permit
became effective under §20.4.1.901A(10) NMAC which identified an additional 20 Areas of

Concern (AOCs) requiring corrective action and are listed below.

RCRA (Resource Conservation and Recovery Act) Regulated Units

e lLand Treatment Unit (LTU)

10



Facility Wide Ground Water Monitoring Work Plan — 2014

Updates Western

Gallup Refinery Be'i“i“g
92 Giant Crossing Road
Gallup, NM 87301

SWMUs (Solid Waste Management Units)

e SWMU 1 - Aeration Basin

e SWMU 2 — Evaporation Ponds

e SWMU 3 - Empty Container Storage Area

e SWMU 4 -0lId Burn Pit

e  SWMU 5 - Landfill Areas

e SWMU 6—Tank Farm

e SWMU 7 —Fire Training Area

e SWMU 8 — Railroad Rack Lagoon

e SWMU 9 - Drainage Ditch and the Inactive Land farm
e SWMU 10 - Sludge Pits

e SWMU 11 - Secondary QOil Skimmer

e SWMU 12 - Contact Wastewater Collection System

e SWMU 13 - Drainage Ditch between North and South Evaporation Ponds
e SWMU 14 — API Separator

AOCs (Areas of Concern)

e AOC 15— New API Separator

e AOC 16 — New API Separator Overflow Tanks

e AOC 17 — Railroad Loading/Unloading Facility

e AOC 18 — Asphalt Tank Farm (tanks 701-709, 713, 714)

e AQOC 19 — East Fuel Oil Loading Rack

AQC 20 — Crude Slop and Ethanol Unloading Facility

AOC 21 — Main Loading Racks

e AOC 22 - Loading Rack Additive Tank Farm

e AOC 23 — Retail Fuel Tank Farm (tanks 1-7, 912, 913, 1001, 1002)
e AOC 24 - Crude Qil Tank Farm (tanks 101 and 102)

e AOC25-Tank 573 (Kerosene Tank)

e AOC 26 — Process Units

e AOC 27 — Boiler and Cooling Unit Area

AQC 28 — Warehouse and Maintenance Shop Area

AQC 29 — Equipment Yard and Drum Storage Area

e AOC 30— Laboratory

e AOC31-Tanks 27 and 28

e AOC 32 - Flare and Ancillary Tanks (tanks Z85V2, Z85V3, Z84-T105)
e AOC 33 - Storm Water Collection System

e AOC 34 - Scrap Yard

Existing ground water monitoring wells effectively surround all of the above listed SWMUs and

AOCs.

11
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2.4 Summary of contaminant releases that could contribute to possible ground water
contamination.

Spills and leaks are known to have occurred on the site in various locations. Although most
hydrocarbons are rapidly picked up for recovery and contaminated soil is removed, some of the
liquids present in a spill enter the subsurface. With precipitation, there is a possibility that some

of the contaminants could leach and reach ground water.

Separate Phase Hydrocarbons (SPH) floating on shallow ground water has been found at the
northeast end of the facility. A series of recovery wells were installed and SPH has been pumped
out for several years. Recovery through hand-bailing continues on a quarterly basis indicating that
the volume of SPH has continued to drop substantially from year to year in several of these
recovery wells. In 2014, only Recovery Well (RW-1) had measureable levels of hydrocarbons. Trace
levels of benzene have also been found in the wells in this area possibly linked to past spills.

Recovery wells are listed as follows:

RECOVERY WELLS
RW-1 RW-2 RW-5 RW-6

Years ago a small tank that held Methyl Tert Butyl Ether (MTBE) leaked and created a plume of
MTBE in the shallow ground water at the northeast end of the refinery. This tank is no longer in
service and was removed. MTBE has not been used at the refinery since April 2006. Several
monitoring wells were installed at various depths to monitor SPH and MTBE contaminant plumes
from historical contamination. These observation wells (OW) are located downstream on the

northeast section of the plant and are designated as follows.

OBSERVATION WELLS

Ow-13 Oow-14 OWw-29 OW-30 OW-50 OWw-52

12
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A unit at the southwest end of the facility that is used to recover and recycle oil back into the
process has also — through leakage and spills — caused some MTBE and hydrocarbon contamina-
tion in shallow ground water. This unit is known as the NAPIS and was put into service in October
2004. The NAPIS has one up-gradient well NAPIS-1, located on the east side and three down-
gradient shallow monitoring wells, NAPIS-2, NAPIS-3 and KA-3 which are located along the west
side. The NAPIS unit is also equipped with three leak detection units on the east and west bays

and also at the oil sump section on the east bay.

The Aeration Basin, which is designated as SWMU No. 1 in the facility’s RCRA Post-Closure Care
Permit includes three cells, known as AL-1, AL-2 and holding pond 1 which is currently referred to
as EP-1, although it is not an evaporation pond and is not part of the area covered by SWMU No. 2
— Evaporation Ponds. With the start up of the new Waste Water Treatment Plant in 2013, all waste
water flow has been diverted to the WWTP and the lagoons and pond 1 are no longer receiving
any waste water. Western has experienced intermittent discharges of oil and oily water into the
lagoons and spills to ground surface while this was in operation. Most of these occurrences were

the result of unit upsets and or large storm events affecting the old API Separator.

Two ground water monitoring wells (GWM-1, GWM-2 )were installed immediately down gradient
of the aeration lagoons in 2004 and 2005 in order to detect potential leakage from the aeration

basin. GWM-3 was also installed in 2005 on the northwest corner of pond 1 (EP-1).

Analysis of ground water samples collected at GWM-1 and GWM-2 have indicated several organic
constituents at concentrations above the screening levels in ground water which would indicate a
potential for historical releases from the lagoons. GWM-2 and 3 upon installation in 2005 were
found to be dry. Water was first detected in GWM-2 in the first quarter of 2008 and in GWM-3 in
the third quarter of 2010. 24-hour notification of the finding was given to NMED and OCD
respectively. Analysis of ground water samples collected from GWM-2 and GWM-3 have detected
the presence of several constituents at concentration levels above applicable water quality
standards such as fluoride, chloride, nitrates, and sulfates. No VOCs have been detected in GWM-

2 or GWM-3.

13
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Quarterly inspections in 2011 and 2012 continued to indicate an increase in measurable water
levels in GWM-2 and GWM-3; however water levels began to decrease in late 2012. Continued
quarterly inspections indicated no water level in GWM-2 and GWM-3 in 2013 and 2014. Arequest
was made to NMED in the 2012 Updates to change analytical requirements from 8021B to 82608
+ MTBE for a more detailed list of volatile organic compounds and currently awaiting approval for

this change.

Both GWM-2 and GWM-3 have been included in the Aeration Basin Corrective Action Work Plan
which began investigative soil and water sampling near the aeration basin in the third quarter of
2012 to support selection of a remedy for SWMU NO. 1 and determine the source of water
detected in GWM-2 and GWM-3. Figure 4 shows the location of all of the active monitoring wells

on the facility.

In February of 2012, Western submitted a “Revised Investigation Work Plan Solid Waste
Management Unit (SWMU) No. 1 Aeration Basin to include sampling of soils and ground water
surrounding the Aeration Basin to determine if there has been a release to the environment and
to delineate any such release. In addition, information was collected to help determine the source
of ground water that had been observed in monitoring wells GWM-2 and GWM-3. The work plan
also included SWMU No. 14 Old API Separator soil and ground water sampling. A new well OAPIS-
1 (SWMU 14-2) was installed on the northwest corner where the benzene strippers were located
onJuly 17, 2012 by Enviro-Drill Inc. OAPIS-1 (SWMU 14-2) has been added to the 2014 Monitoring

Schedule to be sampled on a quarterly basis.

In February of 2013, the influent to the aeration lagoons was routed to the new Waste Water
Treatment Plant (WWTP). The aeration lagoons and pond 1 (EP-1), are no longer in service and are
being investigated as described above. Pilot sanitary effluent was also routed to the WWTP in June

of 2013.

14
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In June of 2013 during a routine inspection a hydrocarbon seep was discovered in an isolated
area approximately 100 yards west of Tank 101/102. A series of excavations were completed in
the area of the seep including installation of six (6) temporary sumps for weekly hydrocarbon
recovery. Through 2014 a total of 362,987 gallons of liquid (hydrocarbon and ground water) have
been recovered from the site. There were a total of five (5) hand auger and 22 soil borings with
temporary well completions completed at the start of the site investigation. An additional 25
permanent, flush mount and/or stick up monitoring wells have been installed with an addition of
one pre-existing well which has been labeled as MKTF-45 and located in the vicinity of the site
investigation. Western continues to further characterize potential source areas, recovery of
liquids from the temporary sumps, and continued sampling of the monitoring wells for
characterization and delineation purposes. A copy of the Well Installation boring logs are
included in this report in Appendix E as well as the professional engineer’s survey report included
in Appendix F. An additional 27 wells will be added to the 2014 Ground Water Monitoring

Schedule (see Appendix D).

15
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3.0 Site Conditions

The Gallup Refinery is located within a rural and sparsely populated section of McKinley County. It
is situated in the high desert plain on the western flank of the Continental Divide approximately 17
miles east of Gallup. The surrounding land is comprised primarily of public lands and is used for

cattle and sheep grazing at low densities?.

3.1 Current site topography and location of natural and manmade structures

Local topography consists of a gradually inclined down-slope from high ground in the southeast to
a lowland fluvial plain in the northwest. The highest point on refinery property is located at the
southeast corner boundary (elevation approximately 7,040 feet) and the lowest point is located at
the northwest corner boundary (elevation approximately 6,860 feet). The refinery processing

facility is located on a flat man-made terrace at an elevation of approximately 6,950 feet.

3.2 Drainages

Surface water in this region consists of the man-made evaporation ponds and aeration basins
located within the refinery, a livestock watering pond (Jon Myer’s Pond) located east of the refinery,
two small unnamed spring fed ponds located south of the refinery, and the South Fork of the Puerco
River and its tributary arroyos. The various ponds and basins typically contain water consistently
throughout the year. The South Fork of the Puerco River and its tributaries are intermittent and

generally contain water only during, and immediately after, the occurrence of precipitation.

There are several stormwater conveyance ditches located throughout the refinery which are
directed to discharge into contained basins where it is collected and recycled for use as process
water, collected and allowed to evaporate, divert around regulated industrial activity or into two
designated outfalls located on the east and west section of the property, identified as Outfall 1 and

Outfall 2. Outfall 1is located directly south of evaporation pond 8 on the western edge of the

2 See, for example, the web site of McKinley County at http://www.co.mckinley.nm.us/
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refinery’s property boundary and equipped with four separate small diameter overflow pipelines,
each with a manual flow valve for independent control. Outfall 2 is located north of the rail road
loading rack on the eastern section of the facility. This outfall consists of a concrete barrier, valved
to control discharges from a deep ditch that collects/ponds the runoff from the rail rack loading

area.

Directly west of the crude tank area, there is also a concrete barrier, valved to control discharges
from a culvert that carries stormwater flow from the truck loading rack area. This concrete barrier
is located downstream of the “hydrocarbon seep area”. The flow from this concrete barrier
continues in a north-northwest direction alongside the sourthern bermed areas of the evaporation
ponds 3, 4, 5 and 6 and outward towards the Outfall 1 area. At the new waste water treatment
plant, there are three storm drains located on the south, southwest and west side of the waste
water treatment plant. The DGF Feed Tank release entered the storm drain located on the
southwest side of the plant which flowed downstream in a north-northwest direction between the
aeration lagoons and STP-1. The flow exited from the underground culvert onto the ground at the
northeast corner of Pond 2 into a conveyance ditch along the northern edge of pond 2 into a holding
pond equipped with manual flow valves, located north of Pond 3. The discharge from this holding

pond then flows north-northwest towards the Outfall 1 area.

3.3 Vegetation types

Surface vegetation consists of native xerophytic vegetation including grasses, shrubs, mall junipers,
and some prickly pear cacti. Average rainfall at the refinery is less than 7 inches per year, although

it can vary to slightly higher levels elsewhere in the county depending on elevation.

On alluvial fans on valley sides and drainage ways, the existing vegetation is usually alkali
sacaton, western wheatgrass, Indian rice grass, blue grama, bottlebrush squirreltail, broom
snakeweed, fourwing saltbush, threeawn, winterfat, mat muhly and spike muhly. On fan remnants
on valley sides we usually find blue grama, western wheatgrass, Indian ricegrass, big sagebrush,
galleta, bottlebrush squirreltail, fourwing saltbrush, needleandthread, oneseed juniper, sand

dropseed, spineless horsebrush, rabbitbrush, and twoneedle pinyon.
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3.4 Erosion features

The impacts of historic overgrazing are visible at the north-side of the facility, in the form of arroyos
that formed when surface run-off cut through the ground and washed away soils that were not
able to hold water with their ground cover lost to overgrazing. Now that the facility is fenced and
no livestock grazing occurs on the site, vegetation has recovered in these areas. With the facility
helping to bring back vegetation in its undeveloped areas the formation and deepening of erosion

features on its land has decreased.

3.5 Subsurface conditions
3.5.1 Soil types and associations

Most of the soils found at the surface in the locations where wells are located consist of the
Mentmore-Gish complex.® These soils occur in alluvial fans on valley sides and fan remnants on
valley sides. The parent material for these soils is slope and fan alluvium derived from sandstone
and shale. These are well drained soils with moderately slow (0.2 in/hr) to slow permeability (0.06
in/hr). In this association, the Gish and similar soils make up about 45 percent, the Mentmore and
similar soils 35 percent, and minor components 20 percent. These minor components are -
Berryhill and similar soils 10 percent, and Anodize and similar soils 10 percent. The typical profile

for these soils is — 0 to 2 inches fine sandy loam, 2 to 72 inches of various kinds of clay loam.

Drill logs for various wells have been provided electronically to the NMED/HWB. From these well
logs we can infer that the soils in the subsurface are generally composed of clays starting at the
immediate subsurface, interbedded with narrow sand and silt layers. At about 100 to 150 feet,
layers of mudstone, sandstone (from the Chinle formation, Petrified Forest group) and siltstone
start to appear. Figure 3 shows a generalized relationship of soils in and around the Gallup

Refinery.

3 Soil Survey of McKinley County Area, New Mexico, McKinley County and Parts of Cibola and San Juan
Counties, Natural Resources Conservation Service (NRCS), US Department of Agriculture, available at -
http://soildatamart.nrcs.usda.gov/Manuscripts/NM692/0/McKinley. Area%20NM.pdf
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3.5.2 Stratigraphy

The 810 acre refinery property site is located on a layered geologic formation. Surface soils
generally consist of fluvial and alluvial deposits; primarily clay and silt with minor inter-bedded sand
layers. Below this surface layer is the Chinle Formation, which consists of low permeability clay
stones and siltstones that comprise the shale of this formation. As such, the Chinle Formation
effectively serves as an aquiclude. Inter-bedded within the Chinle Formation is the Sonsela

Sandstone bed, which represents the uppermost potential aquifer in the region.

The Sonsela Sandstone bed lies within and parallels the dip of the Chinle Formation. As such, its
high point is located southeast of the refinery and it slopes downward to the northwest as it passes
under the refinery. Due to the confinement of the Chinle Formation aquiclude, the Sonsela
Sandstone bed acts as a water-bearing reservoir and is artesian at its lower extremis. Artesian

conditions exist through much of the central and western portions of the refinery property.

3.5.3 Presence and flow direction of ground water

Ground water flow within the Chinle Formation is extremely slow and typically averages less than
101 centimeters per second (less than 0.01 feet per year). Ground water flow within the surface
soil layer above the Chinle Formation is highly variable due to the presence of complex and
irregular stratigraphy; including sand stringers, cobble beds, and dense clay layers. As such,
hydraulic conductivity may range from less than 10 centimeters per second in the gravelly sands
immediately overlying the Chinle Formation up to 10 centimeters per second in the clay soil layers

located near the surface.
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Shallow ground water located under refinery property generally flows along the upper contact of
the Chinle Formation. The prevailing flow direction is from the southeast and toward the
northwest. In the past, a subsurface ridge has been identified that was thought to deflect some
flow in a northeast direction in the vicinity of the refinery tank farm. This is not clear from the

present data.

4.0 Investigation Methods

The purpose of this section is to describe the types of activities that will be conducted and the
methods that will be used as part of this Plan. Appendix B provides more detailed information on

actual sampling procedures that will be used.

4.1 Ground water Sampling Methodology

All monitoring wells scheduled for sampling during a ground water sampling event will be sampled

within 15 working days of the start of the monitoring and sampling event.

Appendix C contains the well data summary tables for 2014. C-1 and C-1.1 provides the annual
and quarterly DTW (depth to water) and DTB (depth to bottom) measurements for 2014 as well as
corrected water table elevation with respect to wells that have separate phase hydrocarbon levels.
C-2 and C-2.1 provides the corrected well elevation summary table for 2014 which includes date
of establishment, ground elevation, top of casing elevation, well casing stick-up length, well depth,
screening levels, and stratigraphic units in which the wells are located. Appendix C-3 includes well
elevations for the artesian wells also known as Process or Production wells (PW). Information
provided for the artesian wells was gathered from well boring logs. These wells are encased and

therefore measurement for depth to bottom was not field verified.

4.1.1 Well Gauging

At the beginning of each quarterly, semi-annual, or annual sampling event, all monitoring and
recovery wells listed in Appendix D, Ground Water Monitoring Schedule, will be gauged to record

the depth to SPH (if present), the DTW and the DTB of the well. The gauging will be performed
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using an oil/water interface probe attached to a measuring tape capable of recording
measurements to the nearest 0.01 foot. Each monitoring well is field verified with the well number
on the well casing or adjacent to the well to ensure that samples are collected at the correct well
location. Wells also have a permanent marked reference point on the well casing from which

ground water levels and well depths are measured.

Gauging measurements will be recorded on a field gauging form. Data obtained from the gauging
will be reported in the annual ground water monitoring report. The data will be used to develop
groundwater contour maps and SPH thickness isopleths which will also be included in the annual

report.

4.1.2 Well Purging

Each monitoring well will be purged by removing ground water prior to sampling in order to ensure
that formation water is being sampled. Generally, at least three well volumes (or a minimum of
two if the well has low recharge rate) will be purged from each well prior to sampling. Field water
quality measurements must stabilize for a minimum of three consecutive readings before purging
will be discontinued. Field water quality measurements will include pH, electrical conductivity,
temperature, and dissolved oxygen (DO) %. Field water quality measurement stability will be
determined when field parameter readings stabilize to within ten percent between readings for
three consecutive measurements. Once the readings are within ten percent, purging will stop and
the well is ready for sample collection. The volume of ground water 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 1 inch x 3 foot disposable polyethylene bailers for

ground water sampling and/or appropriately decontaminated portable sampling pumps.

4.2 Ground water Sample Collection

Ground water 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
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the analytical laboratory. Sample handling and chain-of-custody (COC) procedures are described
in more detail in Appendix B. Decontamination procedures for reusable water sampling equipment

are described in Appendix B.

All purged ground water and decontamination water from monitoring wells will be drained into
the refinery waste water treatment system upstream of the NAPIS. The procedures for disposing

materials are described in Appendix B.

Ground water samples intended for metals analysis will be submitted to the laboratory as total
metals samples. Ground water samples obtained for dissolved metals analysis will be filtered

through disposable filters with a 0.45 micrometers mesh size.

4.2.1 Sample Handling

All sample containers are supplied by the contracted analytical laboratory and shipped to Western
in sealed coolers. Chemical preservation is also provided by the laboratory through pre-preserved
bottle ware. Collection of containerized ground water samples are in the order of most volatile to
least volatile, such as: VOCs, SVOCs, metals, phenols, cyanide, sulfate, chloride, and nitrates.
Immediately after the samples are collected, they will be stored in a cooler with ice or other
appropriate storage method until they are delivered to the analytical laboratory. Standard COC
procedures as detailed in Appendix B will be followed for all samples collected. All samples will be
submitted to the laboratory as soon as possible to allow the laboratory to conduct the analyses
within the specified method holding times. Details of the general sample handling procedures are

provided in Appendix B.

The following shipping procedures will be performed during each sampling event:

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

e Each cooler or other container will be delivered directly to the analytical laboratory.
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e Glass bottles will be separated in the shipping container by cushioning material to prevent
breakage.

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

e The COC form and sample request form will be shipped inside the sealed storage container
to be delivered to the laboratory.

e Signed and dated COC seals will be applied to each cooler prior to transport of samples
from the site.

4.3 Analytical Methods

Ground water and surface water samples collected during the monitoring events will be analyzed
for the constituents listed in Appendix D. In addition, for various locations the list of metals is
modified to either be the Skinner list of the NM Water Quality Control Commission list or RCRA 8

metals list. Appendix D provides a summary of target analytes for each EPA analytical method.

4.4 Quality Assurance Procedures

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

the following sections.

4.4.1 Equipment Calibration Procedures and Frequency

The laboratory's equipment calibration procedures, calibration frequency, and calibration
standards will be in accordance with the EPA test methodology requirements and documented in
the laboratory’s quality assurance (QA) and Standard Operating Procedures (SOP) manuals. All
instruments and equipment used by the laboratory will be operated, calibrated, and maintained

according to the manufacturers' guidelines and recommendations. Operation, calibration, and

23



Facility Wide Ground Water Monitoring Work Plan — 2014

Updates Western

Gallup Refinery Be'i“i“g
92 Giant Crossing Road

Gallup, NM 87301

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 and trip blanks may be obtained for quality assurance during sampling activities.

The samples will be handled as described in Section 4.4.3.

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 de-ionized water
placed in an appropriate sample container. Trip blanks will be analyzed at a frequency of one for
each shipping event involving twenty or more samples. Generally, a trip blank will only be placed

in one of the containers, if more than one container is used to ship the set of samples.

4.4.3 Laboratory QA/QC Samples

Analytical procedures will be evaluated by analyzing reagent or method blanks, surrogates,
MS/MSDs, 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.
4.4.4 Laboratory Deliverables
The analytical data package will be prepared in accordance with EPA-established Level Il analytical

support protocol which will include:

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

Method blank results, including reporting limits for undetected analytes;

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

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

Sample COC documentation;

Holding times and conditions;

Conformance with required analytical protocol(s);

Instrument calibration;

Blanks;

Detection/quantitative limits;

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

Variability for duplicate analyses;

Completeness;

Data report formats;

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

include the following:

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

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

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

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

Analyte concentrations with reporting units identified, including data qualification and a
description of the qualifiers,

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

Recovery assessments and a replicate sample summary, including all surrogate spike
recovery data with spike levels/concentrations for each sample and all MS/MSD results
(recoveries and spike amounts).
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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 Gallup 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. The Gallup Refinery Project Manager will contact NMED within one business day of
receipt of laboratory notification of data quality exceptions in order to discuss the implementations
and determine whether the data will still be considered acceptable, or if sample re-analysis or re-

sampling is necessary.

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

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

will be qualified, as appropriate.

4.4.6.2 Field Duplicates
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Field duplicates will consist of two samples either split from the same sample device or collected
sequentially. Field duplicate ground water samples will be collected at a frequency of one per ten
regular samples and will be analyzed for the full set of analyses used for the regular sample

collected. At a minimum, one duplicate sample per sampling day must always be obtained.

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 ground water 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 its acceptability for use will be provided.

4.4.6.4 Holding Times

Per EPA protocol the sampling, extraction, and analysis dates will be reviewed to confirm that
extraction and analyses were completed within the recommended holding times. Appropriate

data qualifiers will be noted if holding times are exceeded.

4.4.7 Representativeness and Comparability

4.4.7.1 Representativeness

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

will be noted and the data will be qualified.

4.4.7.2 Comparability

Comparability is a qualitative parameter related to whether similar sample data can be compared.

To assure comparability, analytical results will be reported in appropriate units for comparison with
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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 ground water monitoring reports. Data validation
procedures for all samples will include checking the following, when appropriate:

e Holding times
e Detection limits
e Field equipment rinsate blanks

e Field blanks
e Field Duplicates
e Trip blanks

e Reagent blanks

e Laboratory duplicates

e Laboratory blanks

e Laboratory matrix spikes

e Laboratory matrix spike duplicates
e Laboratory blank spikes

e Laboratory blank spike duplicates
e 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.

5.0 Monitoring and Sampling Program

The primary objective of ground water monitoring is to provide data which will be used to assess
ground water quality at and near the facility. Ground water elevation data will also be collected to
evaluate ground water flow conditions. The ground water monitoring program for the facility will
consist of sample collection and analysis from a series of monitoring wells, recovery wells, outfalls,

and evaporation pond locations.
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The monitoring network is divided into five investigation areas (Group A, B, C, D and E). The
sampling frequency, analyses and target analytes will vary for each investigation area including
outfalls and evaporation pond location. The combined data from these investigation areas will be
used to assess ground water quality beneath and immediately down-gradient of the facility, and

evaluate local ground water flow conditions.

Samples will not be collected from monitoring wells that have measurable SPH. For wells that are
purged dry, samples will be collected if recharge volume is sufficient for sample collection within

24 hours. Wells not sampled due to insufficient recharge will be documented in the field log.

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

5.1 Group A Through Group E
5.1.1 Sampling Locations

The location of the monitoring, recovery wells and leak detection units are shown in Figure 4. The

following wells will be sampled (as described in Appendix D):

GROUP A GROUP B (] {e]V] X GROUP D GROUP E
BW-1A, B, C GWM-1, 2, 3 OW-13, 14, 29,30 PW-2,3,4 MKTF- 1 thru 45
BW-2A, B, C NAPIS 1, 2, 3, KA-3  OW-50, 52 Oow-1, 10

BW-3A, B, C OAPIS-1 RW-1,2,5,6 Ow-11, 12

MW-1,2,4,5 LDU (3)
SMW-2, 4 STP1-NW, SW

5.2 Evaporation Ponds, Outfalls

5.2.1 Sampling Locations
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The following outfalls and ponds will be sampled (as described in Appendix D, Table 1). (Note:
these outfalls are from one section of the waste water treatment system to another —they do not

discharge to any location outside the facility).

OUTFALLS

STP-1 to EP-2
Boiler Water Inlet to EP-2

Pond 1 — No longer in service EP-5 EP-9
EP-2 EP-6 EP-11
EP-3 EP-7 EP-12A
EP-4 EP-8 EP-12B

6.0 Monitoring Program Revisions

Upon review of the analytical results from the monitoring events under this Plan, historic facility-
wide monitoring data, available soil boring data, and other related information 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. These revisions may include,
but not be limited to, a reduction or change in monitoring locations, monitoring frequency, and/or

target analytes listed in Appendix D, Table 1.

6.1 Requests for Modifications to Sampling Plan

A. Gallup Refinery has installed twenty-nine (29) monitoring wells to be added to the 2014

sampling plan for 2015 and are listed as follows:

MKTF-19 MKTF-25 MKTF-31 MKTF-37 MKTF-43
MKTF-20 MKTF-26 MKTF-32 MKTF-38 MKTF-44
MKTF-21 MKTF-27 MKTF-33 MKTF-39 MKTF-45
MKTF-22 MKTF-28 MKTF-34 MKTF-40

MKTF-23 MKTF-29 MKTF-35 MKTF-41 STP1-NW
MKTF-24 MKTF-30 MKTF-36 MKTF-42 STP1-SW
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MKTF 19 through 34 were all developed in early 2014 and have been sampled and or
inspected for four consecutive quarters. A review of the quarterly analytical laboratory
data does not indicate any significant changes over time that would warrant continued
quarterly monitoring. Western requests sampling frequency to be changed to an annual
basis for wells MKTF-19 through MKTF-26, MKTF-28, MKTF-36, MKTF-37, MKTF-38, MKTF-
39, MKTF-40, MKTF-43, and MKTF-44 beginning in 2015.

As soon as four quarters of monitoring on MKTF 27, MKTF-29, MKTF-30, MKTF-31, MKTF-
32, MKTF-33, MKTF-34, MKTF-41 and MKTF-42 (perimeter wells) have been completed and
laboratory analyses indicate no significant increase in concentration, sampling frequency
will be changed to semi-annual to monitor plume stability. If the initial quarterly
monitoring indicates an obvious increase in concentration trend, Western will continue to
monitor individual wells on a quarterly basis for one more year at which time Western may
request to modify sampling frequency and/or change analyte test methods. Samples will
not be collected from monitoring wells that have a measureable separate phase

hydrocarbon (SPH) level.

Sampling will be analyzed for VOCs, SVOCs, Water Quality Control Commission (WQCC)
metals (total and dissolved), gasoline range organics (GRO), diesel range organics (DRO)

extended, and major cations and anions.

B. STP1-NW and STP1-SW. Initial sampling began in the second quarter of 2014. Analytical
data for the past three quarters indicate no detection of BTEX, VOCs, or SVOCs in STP1-
NW. No detection of fluid has been detected in STP1-SW in 2014. Based on the analytical
data, Western requests changing test methods to VOCs and WQCC Metals and change the

sampling frequency of these wells to an Annual basis beginning in 2015.
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C. OW-1 and OW-10: (Carry over from 2013 Update Request). Change the quarterly
analytical sampling test methods to: VOCs, and Major Cations/Anions, Arsenic and
Uranium. Analytical data indicates no DRO/GRO/MRO has ever been detected in either of
these wells. Recent installations of wells listed in 6.1A above are all up-gradient from these

two wells. There are also the boundary wells which are monitored annually.

D. BW-1A, BW-1B, BW-1C, BW-2A, BW-2B, BW-2C, BW-3A, BW-3B, BW-3C: (Carry over from
2013 Update Request). Change to RCRA metals (total and dissolved) and drop SVOCs,
continue with Major cations/anions and VOCs. Only the analyte bis(2-ethylhexyl)
phthalate has been detected in BW-3B, BW-3C and in BW-1C. The detection of this SVOC
may possibly be a lab contaminant or from PVC pipe materials used as casing for these

wells).

E. OW-11: (Carryoverfrom 2013 Update Request). Reduce analyses to major cations/anions
and WQCC Metals (total and dissolved). No VOCs or SVOCs has been detected in this well
with exception of single hit of bis(2-ethylhexyl)phthalate which may possibly be a lab

contaminant or from PVC pipe materials used as casing for this well).

F. OW-50 and OW-52: Reduce analyses to BTEX plus MTBE and WQCC metals (total and
dissolved). NO VOCs or SVOCs have been detected in either of these wells with the
exception of a single hit of bis(2-ethylhexyl)phthalate in OW-50 on March 16, 2010 which

may possibly be a lab contaminant or from PVC pipe materials used as casing for this well).

G. SMW-2: (Carry over from 2013 Update Request). Reduce analyses to only VOCs and WQCC
Metals. Analytical data indicate no detection of DRO/GRO/MRO or SVOCs.

H. RW-1, RW-2, RW-5 and RW-6: (Carry over from 2013 Update Request). Remove from
annual sampling schedule as these wells are hydrocarbon recovery wells. These wells will

continue to be inspected on a quarterly basis.

32



Facility Wide Ground Water Monitoring Work Plan — 2014

Updates Western

Gallup Refinery Be'i“i“g
92 Giant Crossing Road
Gallup, NM 87301

I.  PW-3: Return to 3 year sampling schedule to beginin 2017. (Carry over from 2013 Update
Request). No VOCs or SVOCs have been detected since August 2008 to present and has

been sampled annually for five consecutive years with no significant changes.

J.  MKTF 1-18: MKTF 1 through 18 have been sampled and or inspected on a quarterly basis
forall of 2014. Areview of the quarterly laboratory results does not indicate any significant
changes over time that would warrant continued quarterly monitoring. Western requests

quarterly sampling frequency be changed to annual beginning 2015.

K. Revise statement “All wells including the recovery wells containing separate phase
hydrocarbons”, to read “Annual sampling for all wells that are not currently on an annual
schedule will also include Major cations/anions, VOC, SVOC, WQCC metals.” Do not

sample wells that have an SPH level.

These additions and revisions have been incorporated into Table 1: Ground Water Monitoring
Schedule in Appendix D pending approval from NMED and OCD. Western will continue with the
most current monitoring schedule per approval from NMED dated December 12, 2012, “Approval
With Modifications Annual Ground Water Monitoring Report, Gallup Refinery 2010, Revision 1”7,
and per concurrence in Comment 6 of NMED correspondence dated September 24, 2012,
“Disapproval, Facility Wide Ground Water Monitoring Work Plan, 2011 Updates, to change

monitoring frequency from quarterly to annual for wells OW-50 and OW-52.
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Appendix B: Gallup Field Sampling Collection and Handling Standard
Procedures

Field Data Collection: Elevation and Purging

All facility monitoring wells and recovery wells are gauged as required through the year. Gallup
does not have any recovery well pumps that need to be shut off and removed prior to water

elevation measurements.

Each monitoring well is field verified with the well number on the well casing or adjacent to the
well to ensure that samples are collected at the correct well location. Wells also have a permanent
marked reference point on the well casing from which ground water levels and well depths are
measured. The portable pump intake is lowered to the midpoint of the listed screened interval for
each specific well using the markings identified on the pump hose which are set every ten feet. In
wells with dedicated pumps, the pumps have been installed at the midpoint of the screened

interval.

All water/product levels are measured to an accuracy of the nearest 0.01 foot using an electrical
conductivity based meter, the Heron Instruments 100 ft. DipperT electric water depth tape
complying with US GGG-T-106E, EEC Class Il. After determining water levels, well volumes are
calculated using the appropriate conversion factors for a given well based on its internal diameter.
Volume is equal to the height of the liquid column times the internal cross-sectional area of the

well.

Generally, at least three well volumes (or a minimum of two if the well has low recharge) are
purged from each well prior to sampling. Field water quality parameters measured during purging
(pH, electrical conductivity, temperature, and dissolved oxygen), must stabilize to within 10% for
a minimum of three consecutive measurements before collection of ground water samples from

each well.
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Before sample collection can begin, the water collected from each monitoring well must be fresh
aquifer water. Well evacuation replaces stagnant well water with fresh aquifer water. The water
level in the well, total depth of well and thickness of floating product (if any) will be measured
using the DipperT electric water depth tape. If product is present, a ground water sample is

typically not obtained.

If a well is pumped or bailed dry before two or three well volumes can be evacuated, it requires
only that sufficient time elapse for an adequate volume of water to accumulate for the sampling
event. The first sample will be tested for pH, temperature, specific conductivity and dissolved
oxygen (%). The well will be retested for pH, temperature, specific conductivity and dissolved
oxygen (%) after sampling as a measure of purging efficiency and as a check on the stability of the

water samples over time. All well evacuation information will be recorded in a log book.

Wells MW-1, MW-2, MW-4, MW-5, BW-1C, BW-2A, BW-2B, BW-3B, SMW-4, OW-1, OW-10, OW-
13, OW-14, OW-29 and OW-30 are each equipped with a dedicated electrical pump. The remaining
wells are purged using a portable Grundfos pump. Recovery wells and NAPIS-1, NAPIS-2, NAPIS-3
and KA-3 are hand-bailed as well as GWM-1, GWM-2, GWM-3 and OAPIS-1 is hand-bailed if the

presence of water is detected.

New wells MKTF 1 thru 45 and STP1-NW and STP1-SW are all hand-bailed if the presence of water

is detected. If SPH is detected in any of these wells, no samples are collected.

Purged well water from wells is collected in fifty-five gallon drums or totes and drained to the
process sewer upstream of the NAPIS. The water is treated in the refinery’s waste water treatment

system.

Sampling Equipment at Gallup

The following sampling equipment is maintained at Gallup and used by the sampling personnel:

e Heron Instruments 100 ft. DipperT electric water depth tape complying with US GGG-T-
106E, EEC Class II.
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e Pall Corporation Acro 50A 0.45 micron disposable filter used with 60 ml. disposable
syringes for filtering water in the field.

e YSI| pH/Conductivity meter Model 63, calibrated with a one-point, two-point, or three-
point calibration procedure using pH standards of 7, 4 and 10.

e |Q Scientific Instruments, pH/Temperature/Conductivity/ Dissolved Oxygen meter, Model
1Q1806LP.

e Grundfos 2-inch pumps with Grundfos 115-volt AC-to-DC converter.
Calibration and maintenance procedures will be performed according to the manufacturer’s
specifications.
Order of Collection

Samples will be collected in the order listed below:

Parameter Bottle Type

VOC, sVOC 40 ml VOA vials, (H2504)

TOC 1 liter glass jar, H2S04
Extractable Organics 1 liter glass jar with Teflon™ cap
Metals* Total and Dissolved 500 ml, 125 ml plastic, HNO3
Phenols, Cyanide 1 liter glass jar

Chloride, Sulfate, Nitrates 1 liter plastic, no preservative

* Prefiltration bottle for dissolved metals which is subsequently filtered in the field and transferred
to a pint plastic bottle with HNO3 preservative.

Filtration

Ground water samples are filtered prior to dissolve metals analysis. For dissolved metals, sample
water is poured into a jar and then extracted with a syringe. The syringe is then used to force the
sample water through a 0.45 micron pore filter paper filter into the proper sample bottle to collect
dissolved metals samples. Filtration must be performed within two hours of sample collection.

Pour the filtrate into a sample bottle containing HNO3 preservative.
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For samples destined for total metals analysis, do not filter the sample, and preserve with HNO3
to pH <2 in the field.

Gallup sampling personnel carry a cell phone when gathering ground water and other water
samples. While sampling procedures are generally well known and the appropriate sample bottles
are ordered to match each sampling event, occasional questions do arise from unforeseen
circumstances which may develop during sampling. At such times, sampling personnel contact Hall

Environmental Analytical Laboratory to verify that sampling is correctly performed.

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

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

e 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.

e Sample labels and documentation will be completed for each sample.

Immediately after the samples are collected, they will be stored in a cooler with ice or other
appropriate storage method until they are delivered to the analytical laboratory. Standard chain-
of-custody procedures, as described in Section 4.2.1 of this Plan, will be followed for all samples
collected. All samples will be submitted to the laboratory to allow the laboratory to conduct the

analyses within the method holding times.

General Well Sampling Procedures

For safety protection and sampling purity, rubber gloves are worn and changed between each

activity.

Prepare for sampling event by making out sample bottle labels and have bottles separated into
plastic bags for each well to be sampled and placed in an ice chest ready to take into the field.

Bring along a note book and sample log. Document weather conditions, sample date and time. Fill
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in label with location, date, time, analysis, preservative, and your name. Start sampling by
adjusting converter speed for each well. Affix sample label and fill bottle according to lab
instructions. For samples intended for VOC analysis, use bottles with septa lids, fill bottle to neck
and add final amount of water with cap to form meniscus. Turn bottles upside down to examine
for bubbles, if bubbles are detected in the vial, repeat collection procedure. If no bubbles show,

secure lids and pack in bubble wrap and place in cooler until sampling is completed.

Decontaminate equipment that is not dedicated for use in a particular well. Refrigerate completed
samples until shipping to lab. Be sure to check holding times and arrange for appropriate shipping
method. Be sure that the field effort is adequately staffed and equipped. Check QC requirements

before departing—QC samples require additional equipment and supplies.

Surface Water Sample Collection

At the evaporation ponds, samples will be collected as a grab sample at the pond edge near the
inlets. This location will be noted in the field notebooks. The sampler will avoid disturbing
sediment and gently allow the sample container to fill making sure that undue disturbance does
not allow volatile contaminants to be lost. The sample bottle will be used for the sample collection
in a shallow location near the bank. If a separate bottle and/or bailer are used to refill the sample
container, this will be duly noted in the field log books. The decision to use a separate bottle/bailer
will be made, if at all, by the sampler and the reasons for doing so will be noted in the field log

book.

Upon arrival at the field site, the sampler will set out safety equipment such as traffic cones and
signs (if required). The vehicle will be parked a sufficient distance away so as to prevent sample
contamination from emissions. Appropriate sample containers and gloves must be used for the

type of analyses to be performed.

Decontamination Procedures

The objective of the decontamination procedures is to minimize the potential for cross-

contamination
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The majority of field equipment used for ground water 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 4.2. Decontamination procedures and the cleaning agents used will

be documented in the daily field log.

Field Equipment Calibration Procedures

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

recorded in the daily field logs.

If field equipment becomes inoperable, its use will be discontinued until the necessary repairs are
made. A properly calibrated replacement instrument will be used in the interim. Instrumentation

used during sampling events will be recorded in the daily field logs.

Collection and Management of Investigation Derived Waste

Investigation derived waste (IDW) generated during each groundwater sampling event may include
purge water, decontamination water, excess sample material, and disposable sampling
equipment. All water from all wells generated during sampling and decontamination activities will
be temporarily stored in labeled 55-gallon drums until placed 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 municipal

waste.
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Documentation of Field Activities

Daily field activities, including observations and field procedures, will be recorded using indelible
ink on field sampling forms. The original field forms will be maintained at Gallup Refinery.
Completed forms will be maintained in a bound and sequentially numbered field file for reference

during field activities. The daily record of field activities will include the following information:

e Well ID/ Evaporation pond location/ Outfall

e Date

e Start and finish sampling time

e Field team members, including visitors

e Weather conditions

e Daily activities and times conducted

e Observations

e Record of samples collected with sample designations

e Photo log (if needed)

e Field monitoring data, including health and safety monitoring (if needed)
e Equipment used and calibration records, if appropriate

e List of additional data sheets and maps completed

e Aninventory of the waste generated and the method of storage or disposal
e Signature of personnel completing the field record

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. Gallup 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 draft and final laboratory reports submitted to NMED and OCD.
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Appendix C-1 Rev 1 - September 21, 2015

WELL DATA 2014 ANNUAL/QUARTERLY SAMPLING - REVISION 1

DTB/DTW MEASUREMENTS
2014°S C ted
Casin 2014 Survey © | 2014 Survey® | 2014 Survey © Well Ca”s?r"ey Total Well SPH? Ground water Wa::?asle . | Screened Interval Purge
Date of Well ID Inspection or ) - Ground Level Well Casing |Ground Elevation| Stick-up & Depth to Column Depth to - . Depth Top to 2012 Stratigraphic unitin | Volume =3
. Diameter ) a ) ) Bottom Depth . Elevation Elevation . N
Installation Number Sample Date Elevations Rim Elevations Inside Steel |length (ft) X SPH Thickness | Water (ft) Bottom which screen exists Well Vol
(Inch) Elevations (ft) (ft) (factor 0.8)
(ft) (ft) Sleeve (ft) (ft) (ft) (ft) (gal)
(ft) (ft)
11/10/2003 BW-1A 9/8/2014 2.00 6,883.17 6,885.12 6,884.93 1.95 6,847.50 46.06 N/A N/A DRY DRY N/A 30-35 Upper Sand N/A
10/28/2003 BW-1B 9/8/2014 2.00 6,883.17 6,885.78 6,885.72 2.61 6,818.33 76.29 N/A N/A DRY DRY N/A 54.6 - 64.6 Chinle/Alluvium Interface N/A
11/10/2003 BW-1C 9/10/2014 2.00 6,883.17 6,885.68 6,885.64 2.51 6,749.29 145.29 N/A N/A 12.97 6,872.71 N/A 125-135 Sonsela 63.37
2011 Survey' Corrected
: 2011 Survey' | 2011 Survey' | 2011 Survey' Hney SPH?2 . | Screened Interval Purge
) Casing ) ) ) Well Casing Total Well Ground water | Water Table ) ) .
Date of Well ID Inspection or X Ground Level Well Casing |Ground Elevation| Stick-up Depth to Column Depth to . X Depth Top to 2012 Stratigraphic unitin | Volume =3
. Diameter . ) . . Bottom Depth . Elevation 3 Elevation . )
Installation Number Sample Date Elevations Rim Elevations Inside Steel [length (ft) ) SPH Thickness | Water (ft) Bottom which screen exists Well Vol
(Inch) Elevations (ft) (ft) (factor 0.8)
(ft) (ft) Sleeve (ft) (ft) (ft) (ft) (gal)
(ft) (ft)
11/10/2003 BW-1A See 2014 Survey 2.00 6,874.10 6,876.68 6,872.30 2.58 6,839.06 37.62 30-35 Upper Sand N/A
10/28/2003 BW-1B See 2014 Survey 2.00 6,874.13 6,876.94 6,876.26 2.81 6,809.49 67.45 54.6 - 64.6 Chinle/Alluvium Interface N/A
11/10/2003 BW-1C See 2014 Survey 2.00 6,873.95 6,876.78 6,872.28 2.83 6,740.39 136.39 125 -135 Sonsela 63.37
11/10/2003 BW-2A 9/9/2014 2.00 6,871.88 6,874.69 6,870.45 2.81 6,807.12 67.57 N/A N/A 32.25 6,842.44 N/A 55-65 Upper Sand 17.35
10/28/2003 BW-2B 9/9/2014 2.00 6,871.66 6,874.50 6,870.06 2.84 6,782.24 92.26 N/A N/A 28.15 6,846.35 N/A 80-90 Chinle/Alluvium Interface 45.12
10/28/2003 BW-2C 9/10/2014 2.00 6,872.90 6,875.30 6,872.02 2.40 6,722.46 152.84 N/A N/A 20.70 6,854.60 N/A 139.5-149.5 Sonsela 64.77
6/15/2004 BW-3A 9/8/2014 2.00 6,875.94 6,878.39 6,875.08 2.45 6,826.04 52.35 N/A N/A DRY DRY N/A 39.5-49.5 Upper Sand N/A
10/15/2003 BW-3B 9/10/2014 2.00 6,876.16 6,878.59 6,875.41 2.43 6,809.19 69.40 N/A N/A 33.25 6,845.34 N/A 63-73 Chinle/Alluvium Interface 17.79
7/20/2004 BW-3C 9/10/2014 2.00 6,875.72 6,877.95 6,875.27 2.23 6,723.40 154.55 N/A N/A 7.83 6,870.12 N/A 144.5-154.5 Sonsela 71.59
9/25/1981 Ow-11 9/12/2014 4.00 6,922.05 6,923.51 6,921.80 1.46 6,857.72 65.79 N/A N/A 20.11 6,903.40 N/A 43 - 65 Sonsela 100.14
12/15/1980 OW-12 9/12/2014 4.00 6,939.57 6,940.69 6,939.04 1.12 6,811.84 128.85 N/A N/A 47.78 6,892.91 N/A 117.8-137.8 Sonsela 179.93
10/14/1981 MW-1 9/16/2014 5.00 6,876.63 6,878.12 6,876.79 1.49 6,747.29 130.83 N/A N/A 7.11 6,871.01 N/A 117.72-127.72 Sonsela 378.52
10/15/1981 MW-2 9/16/2014 5.00 6,878.39 6,880.30 6,878.41 1.91 6,742.82 137.48 N/A N/A 9.20 6,871.10 N/A 112-122 Sonsela 391.8
10/16/1981 MW-4 9/17/2014 5.00 6,879.89 6,881.63 6,879.34 1.74 6,759.91 121.72 N/A N/A 7.68 6,873.95 N/A 101-121 Sonsela 348.9
7/21/1986 MW-5 9/17/2014 4.00 6,880.20 6,882.83 6,881.77 2.63 6,752.00 130.83 N/A N/A 11.38 6,871.45 N/A 115-125 Sonsela 365.18
9/26/1985 SMW-2 9/11/2014 2.00 6,881.63 6,883.97 6,879.07 2.34 6,831.17 52.80 N/A N/A 25.10 6,858.87 N/A 34.31-54.31 Chinle/Alluvium and Upper 13.43
9/25/1985 SMW-4 9/11/2014 2.00 6,877.63 6,879.52 6,875.72 1.89 6,809.84 69.68 N/A N/A 29.10 6,850.42 N/A 51.7-71.7 Chinle/Alluvium Interface 19.78
10/5/2009 OW-50 9/15/2014 2.00 6,912.63 6,914.21 6,911.46 1.58 6,850.21 64.00 N/A N/A 16.86 6,897.35 N/A 48 - 63 Chinle/Alluvium Interface 23.49
10/5/2009 OW-52 9/15/2014 2.00 6,906.53 6,907.68 6,905.31 1.15 6,829.94 77.74 N/A N/A 15.80 6,891.88 N/A 64 -79 Chinle/Alluvium Interface 29.69
1/5/1981 OW-1 3/7/2014 4.00 6,866.32 6,866.62 6,866.44 0.30 6,772.07 94.55 N/A N/A 0.00 6,866.62 N/A 89.3-99.3 Sonsela 177.7
6/3/2014 4.00 6,866.32 6,866.62 6,866.44 0.30 6,772.07 94.55 N/A N/A 0.00 6,866.62 N/A 89.3-99.3 Sonsela 177.7
9/11/2014 4.00 6,866.32 6,866.62 6,866.44 0.30 6,772.07 94.55 N/A N/A 0.01 6,866.61 N/A 89.3-99.3 Sonsela 182.58
11/10/2014 4.00 6,866.32 6,866.62 6,866.44 0.30 6,772.07 94.55 N/A N/A 0.00 6,866.62 N/A 89.3-99.3 Sonsela 184.37
11/25/1980 OW-10 3/7/2014 4.00 6,873.67 6,874.91 6,872.59 1.24 6,814.58 60.33 N/A N/A 0.00 6,874.91 N/A 40 - 60 Sonslea 125.5
6/3/2014 4.00 6,873.67 6,874.91 6,872.59 1.24 6,814.58 60.33 N/A N/A 1.45 6,873.46 N/A 40 - 60 Sonsela 116.7
9/12/2014 4.00 6,873.67 6,874.91 6,872.59 1.24 6,814.58 60.33 N/A N/A 2.33 6,872.58 N/A 40 - 60 Sonsela 131.89
11/10/2014 4.00 6,873.67 6,874.91 6,872.59 1.24 6,814.58 60.33 N/A N/A 2.80 6,872.11 N/A 40 - 60 Sonsela 133.93
12/10/1980 OW-13 3/7/2014 4.00 6,918.95 6,920.07 6,915.33 1.12 6,820.92 99.15 N/A N/A 21.77 6,898.30 N/A 78.2-98.2 Sonsela 170.07
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- Casing 2011 Survey' | 2011 Surv.ey 11 2011 Survey.1 . za:.e]ils(;‘ar:i?; el SPH 2 T R W(a:::eTcat::i o | Screened Interval . - Purge
Date of Well ID Inspection or X Ground Level | Well Casing |Ground Elevation| Stick-up Depth to Column Depth to T : Depth Top to 2012 Stratigraphic unitin | Volume =3
Installation Number Sample Date Diameter Elevations Rim Elevations Inside Steel |length (ft) Bottc.)m Depth SPH Thickness | Water (ft) Elevation Elevation Bottom which screen exists Well Vol
(Inch) Elevations (ft) (ft) (factor 0.8)
(ft) (ft) Sleeve (ft) (ft) (ft) (ft) (gal)
(ft) (ft)
6/3/2014 4.00 6,918.95 6,920.07 6,915.33 1.12 6,820.92 99.15 N/A N/A 21.95 6,898.12 N/A 78.2-98.2 Sonsela 169.63
9/15/2014 4.00 6,918.95 6,920.07 6,915.33 1.12 6,820.92 99.15 N/A N/A 22.61 6,897.46 N/A 78.2-98.2 Sonsela 169.5
11/10/2014 4.00 6,918.95 6,920.07 6,915.33 1.12 6,820.92 99.15 N/A N/A 22.45 6,897.62 N/A 78.2-98.2 Sonsela 170.43
12/17/1980 OW-14 3/7/2014 4.00 6,924.55 6,926.65 6,924.40 2.10 6,880.13 46.52 N/A N/A 24.12 6,902.53 N/A 35-45 Chinle/Alluvium Interface 48.24
6/3/2014 4.00 6,924.55 6,926.65 6,924.40 2.10 6,880.13 46.52 N/A N/A 24.15 6,902.50 N/A 35-45 Chinle/Alluvium Interface 48.02
9/15/2014 4.00 6,924.55 6,926.65 6,924.40 2.10 6,880.13 46.52 N/A N/A 24.40 6,902.25 N/A 35-45 Chinle/Alluvium Interface 47.95
11/10/2014 4.00 6,924.55 6,926.65 6,924.40 2.10 6,880.13 46.52 N/A N/A 24.25 6,902.40 N/A 35-45 Chinle/Alluvium Interface 48.68
8/23/1996 OW-29 3/7/2014 4.00 6,913.89 6,917.00 6,912.09 3.11 6,865.92 51.08 N/A N/A 18.85 6,898.15 N/A 37.5-47.5 Chinle/Alluvium Interface 70.06
6/2/2014 4.00 6,913.89 6,917.00 6,912.09 3.11 6,865.92 51.08 N/A N/A 18.95 6,898.05 N/A 37.5-47.5 Chinle/Alluvium Interface 71.93
OW-29 9/15/2014 4.00 6,913.89 6,917.00 6,912.09 3.11 6,865.92 51.08 N/A N/A 19.35 6,897.65 N/A 37.5-475 Chinle/Alluvium Interface 69.66
11/11/2014 4.00 6,913.89 6,917.00 6,912.09 3.11 6,865.92 51.08 N/A N/A 19.16 6,897.84 N/A 37.5-47.5 Chinle/Alluvium Interface 70.55
8/28/1996 OW-30 3/7/2014 4.00 6,921.81 6,924.69 6,919.84 2.88 6,874.79 49.90 N/A N/A 23.42 6,901.27 N/A 37.9-479 Chinle/Alluvium Interface 57.5
6/3/2014 4.00 6,921.81 6,924.69 6,919.84 2.88 6,874.79 49.90 N/A N/A 23.51 6,901.18 N/A 37.9-479 Chinle/Alluvium Interface 57.05
9/17/2014 4.00 6,921.81 6,924.69 6,919.84 2.88 6,874.79 49.90 N/A N/A 23.84 6,900.85 N/A 37.9-479 Chinle/Alluvium Interface 56.83
11/11/2014 4.00 6,921.81 6,924.69 6,919.84 2.88 6,874.79 49.90 N/A N/A 23.70 6,900.99 N/A 37.9-479 Chinle/Alluvium Interface 57.72
7/8/2004 GWM-1 3/11/2014 2.00 6,910.22 6,912.61 6,908.36 2.39 6,886.41 26.20 N/A N/A 18.92 6,893.69 N/A 17.5-235 Chinle/Alluvium Interface 4.56
6/5/2014 2.00 6,910.22 6,912.61 6,908.36 2.39 6,886.41 26.20 N/A N/A 19.10 6,893.51 N/A 17.5-235 Chinle/Alluvium Interface 4.28
9/12/2014 2.00 6,910.22 6,912.61 6,908.36 2.39 6,886.41 26.20 N/A N/A 19.56 6,893.05 N/A 17.5-235 Chinle/Alluvium Interface 4.07
11/13/2014 2.00 6,910.22 6,912.61 6,908.36 2.39 6,886.41 26.20 N/A N/A 20.08 6,892.53 N/A 17.5-235 Chinle/Alluvium Interface 3.81
9/25/2005 GWM-2 3/11/2014 2.00 6,910.32 6,913.09 6,908.05 2.77 6,894.28 18.81 N/A N/A DRY DRY N/A 3.2-16.2 Chinle/Alluvium Interface 1
6/5/2014 2.00 6,910.32 6,913.09 6,908.05 2.77 6,894.28 18.81 N/A N/A DRY DRY N/A 3.2-16.2 Chinle/Alluvium Interface 0.84
9/12/2014 2.00 6,910.32 6,913.09 6,908.05 2.77 6,894.28 18.81 N/A N/A DRY DRY N/A 3.2-16.2 Chinle/Alluvium Interface 0.45
11/11/2014 2.00 6,910.32 6,913.09 6,908.05 2.77 6,894.28 18.81 N/A N/A DRY DRY N/A 3.2-16.2 Chinle/Alluvium Interface 0.21
9/25/2005 GWM-3 3/11/2014 2.00 6,907.35 6,910.25 6,905.48 2.90 6,892.45 17.80 N/A N/A DRY DRY N/A 3-15 Chinle/Alluvium Interface NA
6/5/2014 2.00 6,907.35 6,910.25 6,905.48 2.90 6,892.45 17.80 N/A N/A DRY DRY N/A 3-15 Chinle/Alluvium Interface NA
9/12/2014 2.00 6,907.35 6,910.25 6,905.48 2.90 6,892.45 17.80 N/A N/A DRY DRY N/A 3-15 Chinle/Alluvium Interface NA
11/11/2014 2.00 6,907.35 6,910.25 6,905.48 2.90 6,892.45 17.80 N/A N/A DRY DRY N/A 3-15 Chinle/Alluvium Interface NA
3/14/2008 NAPIS-1 3/10/2014 2.00 6,913.62 6,913.86 6,913.56 0.24 6,900.33 13.53 N/A N/A 6.78 6,907.08 N/A 3.7-13.7 Chinle/Alluvium Interface 2.78
6/5/2014 2.00 6,913.62 6,913.86 6,913.56 0.24 6,900.33 13.53 N/A N/A 6.86 6,907.00 N/A 3.7-13.7 Chinle/Alluvium Interface 2.76
9/11/2014 2.00 6,913.62 6,913.86 6,913.56 0.24 6,900.33 13.53 N/A N/A 6.85 6,907.01 N/A 3.7-13.7 Chinle/Alluvium Interface 3.37
11/11/2014 2.00 6,913.62 6,913.86 6,913.56 0.24 6,900.33 13.53 N/A N/A 6.96 6,906.90 N/A 3.7-13.7 Chinle/Alluvium Interface 3.36
3/14/2008 NAPIS-2 3/10/2014 2.00 6,913.40 6,912.65 6,912.54 -0.75 6,899.04 13.61 N/A N/A 8.03 6,904.62 N/A 4.2-14.2 Chinle/Alluvium Interface 2.16
6/5/2014 2.00 6,913.40 6,912.65 6,912.54 -0.75 6,899.04 13.61 N/A N/A 8.20 6,904.45 N/A 4.2-14.2 Chinle/Alluvium Interface 2.25
9/11/2014 2.00 6,913.40 6,912.65 6,912.54 -0.75 6,899.04 13.61 N/A N/A 8.10 6,904.55 N/A 4.2-14.2 Chinle/Alluvium Interface 2.58
11/11/2014 2.00 6,913.40 6,912.65 6,912.54 -0.75 6,899.04 13.61 N/A N/A 8.20 6,904.45 N/A 4.2-14.2 Chinle/Alluvium Interface 2.65
3/14/2008 NAPIS-3 3/10/2014 2.00 6,913.38 6,912.76 6,912.53 -0.62 6,882.34 30.42 N/A N/A 8.90 6,903.86 N/A 25.4-30-4 Chinle/Alluvium Interface 10.43
6/5/2014 2.00 6,913.38 6,912.76 6,912.53 -0.62 6,882.34 30.42 N/A N/A 8.85 6,903.91 N/A 25.4-30-4 Chinle/Alluvium Interface 10.65
9/11/2014 2.00 6,913.38 6,912.76 6,912.53 -0.62 6,882.34 30.42 N/A N/A 7.97 6,904.79 N/A 25.4-30-4 Chinle/Alluvium Interface 10.51
11/13/2014 2.00 6,913.38 6,912.76 6,912.53 -0.62 6,882.34 30.42 N/A N/A 9.18 6,903.58 N/A 25.4-30-4 Chinle/Alluvium Interface 10.67
6/11/2007 KA-3 3/10/2014 2.00 6,913.29 6,912.52 6,912.20 -0.77 6,889.32 23.20 N/A N/A 8.03 6,904.49 N/A 15-25 Chinle/Alluvium Interface 6.91
6/5/2014 2.00 6,913.29 6,912.52 6,912.20 -0.77 6,889.32 23.20 N/A N/A 7.95 6,904.57 N/A 15-25 Chinle/Alluvium Interface 7
9/11/2014 2.00 6,913.29 6,912.52 6,912.20 -0.77 6,889.32 23.20 N/A N/A 9.00 6,903.52 N/A 15-25 Chinle/Alluvium Interface 7.26
11/11/2014 2.00 6,913.29 6,912.52 6,912.20 -0.77 6,889.32 23.20 N/A N/A 8.00 6,904.52 N/A 15-25 Chinle/Alluvium Interface 7.48
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- Casing 2011 Survey' | 2011 Surv.ey 11 2011 Survey.1 . za:.e]ils(;‘ar:i?; el SPH 2 T R W(a:::eTcat::i o | Screened Interval . - Purge
Date of Well ID Inspection or X Ground Level | Well Casing |Ground Elevation| Stick-up Depth to Column Depth to T : Depth Top to 2012 Stratigraphic unitin | Volume =3
Installation Number Sample Date Diameter Elevations Rim Elevations Inside Steel |length (ft) Bottc.)m Depth SPH Thickness | Water (ft) Elevation Elevation Bottom which screen exists Well Vol
(Inch) Elevations (ft) (ft) (factor 0.8)
(ft) (ft) Sleeve (ft) (ft) (ft) (ft) (gal)
(ft) (ft)
7/17/2012 OAPIS-1 3/10/2014 2.00 6,914.37 6,916.73 6,916.50 2.36 6,888.37 28.30 N/A N/A 11.50 6,905.23 N/A 16-26 Chinle/Alluvium Interface 8.37
6/5/2014 2.00 6,914.37 6,916.73 6,916.50 2.36 6,888.37 28.30 N/A N/A 11.75 6,904.98 N/A 17-26 Chinle/Alluvium Interface 8.22
9/12/2014 2.00 6,914.37 6,916.73 6,916.50 2.36 6,888.37 28.30 N/A N/A 11.11 6,905.62 N/A 18-26 Chinle/Alluvium Interface 8.61
11/11/2014 2.00 6,914.37 6,916.73 6,916.50 2.36 6,888.37 28.30 N/A N/A 17.21 6,899.52 N/A 19-26 Chinle/Alluvium Interface 8.51
3/28/1995 RW-1 3/14/2014 4.00 6,942.86 6,946.06 6,941.25 3.20 6,903.02 43.04 28.11 3.54 31.65 6,914.41 6917.242 25-40 Chinle/Alluvium Interface NA
RW-1 6/9/2014 4.00 6,942.86 6,946.06 6,941.25 3.20 6,903.02 43.04 28.05 5.01 33.06 6,913.00 N\A 25-40 Chinle/Alluvium Interface NA
9/18/2014 4.00 6,942.86 6,946.06 6,941.25 3.20 6,903.02 43.04 28.31 Not Recorded | Not Recorded * N/A N\A 25-40 Chinle/Alluvium Interface 19
11/13/2014 4.00 6,942.86 6,946.06 6,941.25 3.20 6,903.02 43.04 28.15 4.89 33.04 6,913.02 6916.932 25-40 Chinle/Alluvium Interface NA
3/29/1995 RW-2 3/17/2014 4.00 6,926.40 6,928.53 6,925.02 2.13 6,888.73 39.80 0.00 0.00 24.59 6,903.94 6903.94 26.1-36.1 Chinle/Alluvium Interface NA
6/9/2014 4.00 6,926.40 6,928.53 6,925.02 2.13 6,888.73 39.80 0.00 0.00 23.79 6,904.74 6904.74 26.1-36.1 Chinle/Alluvium Interface NA
9/18/2014 4.00 6,926.40 6,928.53 6,925.02 2.13 6,888.73 39.80 0.00 0.00 23.95 6,904.58 6904.58 26.1-36.1 Chinle/Alluvium Interface 10
11/13/2014 4.00 6,926.40 6,928.53 6,925.02 2.13 6,888.73 39.80 0.00 0.00 23.90 6,904.63 6904.63 26.1-36.1 Chinle/Alluvium Interface NA
8/27/1997 RW-5 3/14/2014 4.00 6,941.53 6,943.57 6,940.82 2.04 6,903.98 39.59 0.00 0.00 27.92 6,915.65 6915.65 29.5-39.5 Chinle/Alluvium Interface NA
6/9/2014 4.00 6,941.53 6,943.57 6,940.82 2.04 6,903.98 39.59 0.00 0.00 28.80 6,914.77 6914.77 29.5-39.5 Chinle/Alluvium Interface NA
9/18/2014 4.00 6,941.53 6,943.57 6,940.82 2.04 6,903.98 39.59 0.00 0.00 28.81 6,914.76 6914.76 29.5-39.5 Chinle/Alluvium Interface 15
11/13/2014 4.00 6,941.53 6,943.57 6,940.82 2.04 6,903.98 39.59 0.00 0.00 28.70 6,914.87 6914.87 29.5-39.5 Chinle/Alluvium Interface NA
8/27/1997 RW-6 3/17/2014 4.00 6,941.96 6,944.01 6,941.49 2.05 6,903.11 40.90 0.00 0.00 28.04 6,915.97 6915.97 28.5-38.5 Chinle/Alluvium Interface NA
6/23/2014 4.00 6,941.96 6,944.01 6,941.49 2.05 6,903.11 40.90 0.00 0.00 28.85 6,915.16 6915.16 28.5-38.5 Chinle/Alluvium Interface NA
9/18/2014 4.00 6,941.96 6,944.01 6,941.49 2.05 6,903.11 40.90 0.00 0.00 28.89 6,915.12 6915.12 28.5-38.5 Chinle/Alluvium Interface 20
11/13/2014 4.00 6,941.96 6,944.01 6,941.49 2.05 6,903.11 40.90 0.00 0.00 28.83 6,915.18 6915.18 28.5-38.5 Chinle/Alluvium Interface NA
DEFINITIONS:

DTB - Depth to Bottom
DTW - Depth to Water
SPH = Separate Phase Hydrocarbons
N/A = Not Available
Negative number in Stick Up Length column indicates well is located at or below ground level.
Depth to Water Column - if 0.00 is indicated - means water is at top of casing (full). Dry indicates no water was detected.

NOTES:

A LA WNR

upon completion.

. Elevation data from NMED's "Approval with Modifications, Requirement to Resurvey Ground water Monitoring Wells and Recovery Wells", dated 9/26/12.
. Ground water elevation - Depth to SPH = SPH Column Thickness.

. 2011 Survey Well Casing Rim elevation - depth to water measurement.
. Corrected Water Table Elevation applies only if SPH thickness column measurement exists. (0.8 X SPH thickness + Ground Water Elevation)
DTW measurement not recorded at time of gauging.

. BW-1A, B, C: Height and width of berm was increased where these wells are located for repairs. Berm work at all evaporation ponds from April through August for berm repairs (erosion). Casings were extended and all three wells were resurveyed by HEI (Hammon Enterprises Inc)




Appendix C-1.1

WELL DATA 2014 ANNUAL/QUARTERLY SAMPLING
DTB/DTW MEASUREMENTS FOR MKTF 1 - MKTF 45 WELLS

. Ground . Grour.rd . Well Casing | Total SPH ? Ground |Corrected Water Screened
. Casing Well Casing| Elevation | Stick-up Depth to Depth to ) Interval . . .. .
Date of Date of Well ID Inspectionor| . Level . . Bottom Well Column water Table? Elevation Stratigraphic unit in which screen
i Diameter . Rim Inside Steel | length i SPH i Water i Depth Top i
Installation Survey' Number Sample Date Elevations X Elevation Depth Thickness Elevation (Factor 0.8) exists
(Inch) () Elevations Sleeve (ft) () () (ft) () (ft) (ft) () to Bottom
(ft) (ft) (ft)

11/14/2013 1/21/2014 MKTF-01 1/13/2014 4.00 6,918.28 6,920.67 6,920.67 2.39 6,903.25 17.42 7.90 0.44 8.34 6,912.33 6912.68 5-15 Chinle/Alluvium Interface
2/12/2014 4.00 6,918.28 6,920.67 6,920.67 2.39 6,903.25 17.42 6.73 0.75 7.48 6,913.19 6913.79 5-15 Chinle/Alluvium Interface
3/11/2014 4.00 6,918.28 6,920.67 6,920.67 2.39 6,903.25 17.42 6.10 0.28 6.38 6,914.29 6914.51 5-15 Chinle/Alluvium Interface
6/6/2014 4.00 6,918.28 6,920.67 6,920.67 2.39 6,903.25 17.42 0.00 0.00 7.00 6,913.67 6913.67 5-15 Chinle/Alluvium Interface
9/15/2014 4.00 6,918.28 6,920.67 6,920.67 2.39 6,903.25 17.42 6.94 0.04 6.98 6,913.69 6913.72 5-15 Chinle/Alluvium Interface
11/14/2014 4.00 6,918.28 6,920.67 6,920.67 2.39 6,903.25 17.42 7.30 0.02 7.32 6,913.35 6913.37 5-15 Chinle/Alluvium Interface
11/14/2013 | 1/21/2014 MKTF-02 1/13/2014 4.00 6,915.00 6,917.45 6,917.18 2.45 6,896.97 20.48 0.00 0.00 7.49 6,909.96 6909.96 7-17 Chinle/Alluvium Interface
2/12/2014 4.00 6,915.00 6,917.45 6,917.18 2.45 6,896.97 20.48 0.00 0.00 7.48 6,909.97 6909.97 7-17 Chinle/Alluvium Interface
3/11/2014 4.00 6,915.00 6,917.45 6,917.18 2.45 6,896.97 20.48 0.00 0.00 7.03 6,910.42 6910.42 7-17 Chinle/Alluvium Interface
6/6/2014 4.00 6,915.00 6,917.45 6,917.18 2.45 6,896.97 20.48 0.00 0.00 7.60 6,909.85 6909.85 7-17 Chinle/Alluvium Interface
9/15/2014 4.00 6,915.00 6,917.45 6,917.18 2.45 6,896.97 20.48 0.00 0.00 8.41 6,909.04 6909.04 7-17 Chinle/Alluvium Interface
11/14/2014 4.00 6,915.00 6,917.45 6,917.18 2.45 6,896.97 20.48 0.00 0.00 8.21 6,909.24 6909.24 7-17 Chinle/Alluvium Interface
11/7/2013 | 1/21/2014 MKTF-03 1/15/2014 4.00 6,931.73 6,931.69 6,930.85 -0.04 6,913.24 18.45 8.10 1.30 9.40 6,922.29 6923.33 3-18 Chinle/Alluvium Interface
2/13/2014 4.00 6,931.73 6,931.69 6,930.85 -0.04 6,913.24 18.45 0.00 0.00 8.33 6,923.36 6923.36 3-18 Chinle/Alluvium Interface
3/11/2014 4.00 6,931.73 6,931.69 6,930.85 -0.04 6,913.24 18.45 8.15 0.92 9.07 6,922.62 6923.36 3-18 Chinle/Alluvium Interface
6/4/2014 4.00 6,931.73 6,931.69 6,930.85 -0.04 6,913.24 18.45 8.85 0.47 9.32 6,922.37 6922.75 3-18 Chinle/Alluvium Interface
9/15/2014 4.00 6,931.73 6,931.69 6,930.85 -0.04 6,913.24 18.45 9.06 0.10 9.16 6,922.53 6922.61 3-18 Chinle/Alluvium Interface
11/13/2014 4.00 6,931.73 6,931.69 6,930.85 -0.04 6,913.24 18.45 9.31 NA? NA? NA? NA? 3-18 Chinle/Alluvium Interface
11/12/2013 | 1/21/2014 MKTF-04 1/15/2014 4.00 6,933.90 6,933.57 6,933.24 -0.33 6,911.42 22.15 0.00 0.00 10.28 6,923.29 6923.29 10-22 Chinle/Alluvium Interface
2/13/2014 4.00 6,933.90 6,933.57 6,933.24 -0.33 6,911.42 22.15 0.00 0.00 10.68 6,922.89 6922.89 10-22 Chinle/Alluvium Interface
3/11/2014 4.00 6,933.90 6,933.57 6,933.24 -0.33 6,911.42 22.15 0.00 0.00 10.20 6,923.37 6923.37 10-22 Chinle/Alluvium Interface
6/4/2014 4.00 6,933.90 6,933.57 6,933.24 -0.33 6,911.42 22.15 0.00 0.00 10.99 6,922.58 6922.58 10-22 Chinle/Alluvium Interface
9/15/2014 4.00 6,933.90 6,933.57 6,933.24 -0.33 6,911.42 22.15 0.00 0.00 11.09 6,922.48 6922.48 10-22 Chinle/Alluvium Interface
11/13/2014 4.00 6,933.90 6,933.57 6,933.24 -0.33 6,911.42 22.15 0.00 0.00 11.35 6,922.22 6922.22 10-22 Chinle/Alluvium Interface
11/20/2013 | 1/21/2014 MKTF-05 1/13/2014 4.00 6,939.49 6,942.22 6,941.95 2.73 6,924.47 17.75 15.04 0.06 15.10 6,927.12 6927.17 4-14 Chinle/Alluvium Interface
2/13/2014 4.00 6,939.49 6,942.22 6,941.95 2.73 6,924.47 17.75 15.33 0.04 15.37 6,926.85 6926.88 4-14 Chinle/Alluvium Interface
3/11/2014 4.00 6,939.49 6,942.22 6,941.95 2.73 6,924.47 17.75 0.00 0.00 15.23 6,926.99 6926.99 4-14 Chinle/Alluvium Interface
6/4/2014 4.00 6,939.49 6,942.22 6,941.95 2.73 6,924.47 17.75 15.60 0.05 15.65 6,926.57 6926.61 4-14 Chinle/Alluvium Interface
9/15/2014 4.00 6,939.49 6,942.22 6,941.95 2.73 6,924.47 17.75 15.30 0.36 15.66 6,926.56 6926.85 4-14 Chinle/Alluvium Interface
11/13/2014 4.00 6,939.49 6,942.22 6,941.95 2.73 6,924.47 17.75 15.79 0.38 16.17 6,926.05 6926.35 4-14 Chinle/Alluvium Interface
11/11/2013 | 1/21/2014 MKTF-06 1/13/2014 4.00 6,944.24 6,946.81 6,946.63 2.57 6,923.04 23.77 18.14 0.17 18.31 6,928.50 6928.64 8-20 Chinle/Alluvium Interface
2/13/2014 4.00 6,944.24 6,946.81 6,946.63 2.57 6,923.04 23.77 18.34 0.43 18.77 6,928.04 6928.38 8-20 Chinle/Alluvium Interface
3/11/2014 4.00 6,944.24 6,946.81 6,946.63 2.57 6,923.04 23.77 18.20 0.75 18.95 6,927.86 6928.46 8-20 Chinle/Alluvium Interface
6/6/2014 4.00 6,944.24 6,946.81 6,946.63 2.57 6,923.04 23.77 NA> NAS 14.00 6,932.81 NAS 8-20 Chinle/Alluvium Interface
9/15/2014 4.00 6,944.24 6,946.81 6,946.63 2.57 6,923.04 23.77 18.15 0.75 18.90 6,927.91 6928.51 8-20 Chinle/Alluvium Interface
11/14/2014 4.00 6,944.24 6,946.81 6,946.63 2.57 6,923.04 23.77 18.58 NA? NA* NA* NA? 8-20 Chinle/Alluvium Interface
11/11/2013 | 1/21/2014 MKTF-07 1/13/2014 4.00 6,944.40 6,947.18 6,947.06 2.78 6,929.56 17.62 1191 1.10 13.01 6,934.17 6935.05 4-14 Chinle/Alluvium Interface
2/13/2014 4.00 6,944.40 6,947.18 6,947.06 2.78 6,929.56 17.62 11.88 1.12 13.00 6,934.18 6935.08 4-14 Chinle/Alluvium Interface
3/11/2014 4.00 6,944.40 6,947.18 6,947.06 2.78 6,929.56 17.62 11.70 1.15 12.85 6,934.33 6935.25 4-14 Chinle/Alluvium Interface
6/6/2014 4.00 6,944.40 6,947.18 6,947.06 2.78 6,929.56 17.62 NA> NA® 13.10 6,934.08 NA® 4-14 Chinle/Alluvium Interface
9/15/2014 4.00 6,944.40 6,947.18 6,947.06 2.78 6,929.56 17.62 12.00 1.60 13.60 6,933.58 6934.86 4-14 Chinle/Alluvium Interface
11/14/2014 4.00 6,944.40 6,947.18 6,947.06 2.78 6,929.56 17.62 13.32 NA?* NA? NA? NA? 4-14 Chinle/Alluvium Interface
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. Ground . Grour'md . Well Casing | Total SPH 2 Ground |Corrected Water screened
. Casing Well Casing| Elevation Stick-up Depth to Depth to X Interval . . . .
Date of Date of Well ID Inspectionor | _. Level . . Bottom Well Column water Table? Elevation Stratigraphic unit in which screen
i Diameter ) Rim Inside Steel length i SPH . Water i Depth Top i
Installation Survey' Number Sample Date Elevations X Elevation Depth Thickness Elevation (Factor 0.8) exists
(Inch) () Elevations Sleeve (ft) (ft) () (ft) () (ft) (ft) (ft) to Bottom
(ft) (ft) (ft)

11/11/2013 1/21/2014 MKTF-08 1/13/2014 4.00 6,944.02 6,947.09 6,942.67 3.07 6,925.11 21.98 14.20 0.42 14.62 6,932.47 6932.81 8-18 Chinle/Alluvium Interface
2/13/2014 4.00 6,944.02 6,947.09 6,942.67 3.07 6,925.11 21.98 14.25 0.44 14.69 6,932.40 6932.75 8-18 Chinle/Alluvium Interface
3/11/2014 4.00 6,944.02 6,947.09 6,942.67 3.07 6,925.11 21.98 14.21 0.44 14.65 6,932.44 6932.79 8-18 Chinle/Alluvium Interface
6/6/2014 4.00 6,944.02 6,947.09 6,942.67 3.07 6,925.11 21.98 14.30 0.70 15.00 6,932.09 6932.65 8-18 Chinle/Alluvium Interface
9/15/2014 4.00 6,944.02 6,947.09 6,942.67 3.07 6,925.11 21.98 14.36 0.69 15.05 6,932.04 6932.59 8-18 Chinle/Alluvium Interface
11/14/2014 4.00 6,944.02 6,947.09 6,942.67 3.07 6,925.11 21.98 14.88 NA? NA? NA?* NA?4 8-18 Chinle/Alluvium Interface
11/11/2013 | 1/21/2014 MKTF-09 1/13/2014 4.00 6,943.57 6,946.50 6,945.90 2.93 6,923.80 22.70 0.00 0.00 14.78 6,931.72 6931.72 7-19 Chinle/Alluvium Interface
2/13/2014 4.00 6,943.57 6,946.50 6,945.90 2.93 6,923.80 22.70 0.00 0.00 14.82 6,931.68 6931.68 7-19 Chinle/Alluvium Interface
3/11/2014 4.00 6,943.57 6,946.50 6,945.90 2.93 6,923.80 22.70 0.00 0.00 14.80 6,931.70 6931.70 7-19 Chinle/Alluvium Interface
6/5/2014 4.00 6,943.57 6,946.50 6,945.90 2.93 6,923.80 22.70 0.00 0.00 14.90 6,931.60 6931.60 7-19 Chinle/Alluvium Interface
9/15/2014 4.00 6,943.57 6,946.50 6,945.90 2.93 6,923.80 22.70 0.00 0.00 14.89 6,931.61 6931.61 7-19 Chinle/Alluvium Interface
11/14/2014 4.00 6,943.57 6,946.50 6,945.90 2.93 6,923.80 22.70 0.00 0.00 15.21 6,931.29 6931.29 7-19 Chinle/Alluvium Interface
10/31/2013 | 1/21/2014 MKTF-10 1/13/2014 4.00 6,937.51 6,937.16 6,936.63 -0.35 6,921.17 15.99 0.00 0.00 8.75 6,928.41 6928.41 7-17 Chinle/Alluvium Interface
2/13/2014 4.00 6,937.51 6,937.16 6,936.63 -0.35 6,921.17 15.99 0.00 0.00 8.89 6,928.27 6928.27 7-17 Chinle/Alluvium Interface
3/11/2014 4.00 6,937.51 6,937.16 6,936.63 -0.35 6,921.17 15.99 0.00 0.00 8.88 6,928.28 6928.28 7-17 Chinle/Alluvium Interface
6/5/2014 4.00 6,937.51 6,937.16 6,936.63 -0.35 6,921.17 15.99 0.00 0.00 8.90 6,928.26 6928.26 7-17 Chinle/Alluvium Interface
9/15/2014 4.00 6,937.51 6,937.16 6,936.63 -0.35 6,921.17 15.99 0.00 0.00 8.99 6,928.17 6928.17 7-17 Chinle/Alluvium Interface
11/14/2014 4.00 6,937.51 6,937.16 6,936.63 -0.35 6,921.17 15.99 0.00 0.00 10.05 6,927.11 6927.11 7-17 Chinle/Alluvium Interface
10/31/2013 | 1/21/2014 MKTF-11 1/15/2014 4.00 6,931.61 6,931.34 6,930.86 -0.27 6,913.20 18.14 0.00 0.00 8.49 6,922.85 6922.85 8-18 Chinle/Alluvium Interface
2/13/2014 4.00 6,931.61 6,931.34 6,930.86 -0.27 6,913.20 18.14 0.00 0.00 8.64 6,922.70 6922.70 8-18 Chinle/Alluvium Interface
3/11/2014 4.00 6,931.61 6,931.34 6,930.86 -0.27 6,913.20 18.14 0.00 0.00 8.50 6,922.84 6922.84 8-18 Chinle/Alluvium Interface
6/5/2014 4.00 6,931.61 6,931.34 6,930.86 -0.27 6,913.20 18.14 0.00 0.00 9.20 6,922.14 6922.14 8-18 Chinle/Alluvium Interface
9/15/2014 4.00 6,931.61 6,931.34 6,930.86 -0.27 6,913.20 18.14 0.00 0.00 9.35 6,921.99 6921.99 8-18 Chinle/Alluvium Interface
11/13/2014 4.00 6,931.61 6,931.34 6,930.86 -0.27 6,913.20 18.14 0.00 0.00 9.55 6,921.79 6921.79 8-18 Chinle/Alluvium Interface
11/7/2013 | 1/21/2014 MKTF-12 1/13/2014 4.00 6,939.70 6,942.11 6,941.88 2.41 6,916.51 25.60 19.26 0.27 19.53 6,922.58 6922.80 12-22 Chinle/Alluvium Interface
2/12/2014 4.00 6,939.70 6,942.11 6,941.88 2.41 6,916.51 25.60 19.45 0.42 19.87 6,922.24 6922.58 12-22 Chinle/Alluvium Interface
3/11/2014 4.00 6,939.70 6,942.11 6,941.88 2.41 6,916.51 25.60 19.15 0.28 19.43 6,922.68 6922.90 12-22 Chinle/Alluvium Interface
6/4/2014 4.00 6,939.70 6,942.11 6,941.88 2.41 6,916.51 25.60 19.74 0.08 19.82 6,922.29 6922.35 12-22 Chinle/Alluvium Interface
9/15/2014 4.00 6,939.70 6,942.11 6,941.88 2.41 6,916.51 25.60 19.81 1.19 21.00 6,921.11 6922.06 12-22 Chinle/Alluvium Interface
11/17/2014 4.00 6,939.70 6,942.11 6,941.88 2.41 6,916.51 25.60 20.20 1.18 21.38 6,920.73 6921.67 12-22 Chinle/Alluvium Interface
11/12/2013 | 1/21/2014 MKTF-13 1/13/2014 4.00 6,933.67 6,935.18 6,934.83 1.51 6,913.93 21.25 12.80 0.30 13.10 6,922.08 6922.32 8-18 Chinle/Alluvium Interface
2/12/2014 4.00 6,933.67 6,935.18 6,934.83 1.51 6,913.93 21.25 12.98 0.34 13.32 6,921.86 6922.13 8-18 Chinle/Alluvium Interface
3/11/2014 4.00 6,933.67 6,935.18 6,934.83 1.51 6,913.93 21.25 12.67 0.33 13.00 6,922.18 6922.44 8-18 Chinle/Alluvium Interface
6/4/2014 4.00 6,933.67 6,935.18 6,934.83 1.51 6,913.93 21.25 14.60 0.65 15.25 6,919.93 6920.45 8-18 Chinle/Alluvium Interface
9/15/2014 4.00 6,933.67 6,935.18 6,934.83 1.51 6,913.93 21.25 14.61 1.14 15.75 6,919.43 6920.34 8-18 Chinle/Alluvium Interface
11/17/2014 4.00 6,933.67 6,935.18 6,934.83 1.51 6,913.93 21.25 14.93 1.40 16.33 6,918.85 6919.97 8-18 Chinle/Alluvium Interface
11/12/2013 | 1/21/2014 MKTF-14 1/13/2014 4.00 6,925.65 6,928.02 6,927.80 2.37 6,910.56 17.46 7.38 1.61 8.99 6,919.03 6920.32 4-14 Chinle/Alluvium Interface
2/12/2014 4.00 6,925.65 6,928.02 6,927.80 2.37 6,910.56 17.46 7.60 1.17 8.77 6,919.25 6920.19 4-14 Chinle/Alluvium Interface
3/11/2014 4.00 6,925.65 6,928.02 6,927.80 2.37 6,910.56 17.46 7.27 1.15 8.42 6,919.60 6920.52 4-14 Chinle/Alluvium Interface
6/4/2014 4.00 6,925.65 6,928.02 6,927.80 2.37 6,910.56 17.46 7.91 0.82 8.73 6,919.29 6919.95 4-14 Chinle/Alluvium Interface
9/15/2014 4.00 6,925.65 6,928.02 6,927.80 2.37 6,910.56 17.46 8.30 0.45 8.75 6,919.27 6919.63 4-14 Chinle/Alluvium Interface
11/17/2014 4.00 6,925.65 6,928.02 6,927.80 2.37 6,910.56 17.46 8.57 0.37 8.94 6,919.08 6919.38 4-14 Chinle/Alluvium Interface




Appendix C-1.1 (Continued)

. Ground . Grour'md . Well Casing | Total SPH 2 Ground |Corrected Water screened
. Casing Well Casing| Elevation Stick-up Depth to Depth to X Interval . . . .
Date of Date of Well ID Inspectionor | _. Level . . Bottom Well Column water Table? Elevation Stratigraphic unit in which screen
i Diameter ) Rim Inside Steel length i SPH . Water i Depth Top i
Installation Survey' Number Sample Date Elevations X Elevation Depth Thickness Elevation (Factor 0.8) exists
(Inch) () Elevations Sleeve (ft) (ft) () (ft) () (ft) (ft) (ft) to Bottom
(ft) (ft) (ft)

10/29/2013 1/21/2014 MKTF-15 1/13/2014 2.00 6,943.74 6,943.48 6,943.19 -0.26 6,924.00 19.48 0.00 0.00 13.88 6,929.60 6929.60 9-19 Chinle/Alluvium Interface
2/13/2014 2.00 6,943.74 6,943.48 6,943.19 -0.26 6,924.00 19.48 0.00 0.00 13.88 6,929.60 6929.60 9-19 Chinle/Alluvium Interface
3/11/2014 2.00 6,943.74 6,943.48 6,943.19 -0.26 6,924.00 19.48 0.00 0.00 13.86 6,929.62 6929.62 9-19 Chinle/Alluvium Interface
6/5/2014 2.00 6,943.74 6,943.48 6,943.19 -0.26 6,924.00 19.48 0.00 0.00 13.81 6,929.67 6929.67 9-19 Chinle/Alluvium Interface
9/15/2014 2.00 6,943.74 6,943.48 6,943.19 -0.26 6,924.00 19.48 0.00 0.00 13.71 6,929.77 6929.77 9-19 Chinle/Alluvium Interface
11/14/2014 2.00 6,943.74 6,943.48 6,943.19 -0.26 6,924.00 19.48 13.50 1.05 14.55 6,928.93 6929.77 9-19 Chinle/Alluvium Interface
11/7/2013 | 1/21/2014 MKTF-16 1/13/2014 2.00 6,951.00 6,950.58 6,950.58 -0.42 6,936.48 14.10 0.00 0.00 9.45 6,941.13 6941.13 4-14 Chinle/Alluvium Interface
2/13/2014 2.00 6,951.00 6,950.58 6,950.58 -0.42 6,936.48 14.10 0.00 0.00 9.63 6,940.95 6940.95 4-14 Chinle/Alluvium Interface
3/11/2014 2.00 6,951.00 6,950.58 6,950.58 -0.42 6,936.48 14.10 0.00 0.00 9.66 6,940.92 6940.92 4-14 Chinle/Alluvium Interface
6/5/2014 2.00 6,951.00 6,950.58 6,950.58 -0.42 6,936.48 14.10 0.00 0.00 10.52 6,940.06 6940.06 4-14 Chinle/Alluvium Interface
9/15/2014 2.00 6,951.00 6,950.58 6,950.58 -0.42 6,936.48 14.10 0.00 0.00 10.60 6,939.98 6939.98 4-14 Chinle/Alluvium Interface
11/18/2014 2.00 6,951.00 6,950.58 6,950.58 -0.42 6,936.48 14.10 0.00 0.00 11.66 6,938.92 6938.92 4-14 Chinle/Alluvium Interface
11/14/2013 | 1/21/2014 MKTF-17 1/13/2014 2.00 6,945.79 6,945.76 6,945.64 -0.03 6,921.65 24.11 0.00 0.00 8.81 6,936.95 6936.95 14 - 24 Chinle/Alluvium Interface
2/13/2014 2.00 6,945.79 6,945.76 6,945.64 -0.03 6,921.65 24.11 0.00 0.00 9.81 6,935.95 6935.95 14 - 24 Chinle/Alluvium Interface
3/11/2014 2.00 6,945.79 6,945.76 6,945.64 -0.03 6,921.65 24.11 0.00 0.00 10.00 6,935.76 6935.76 14 - 24 Chinle/Alluvium Interface
6/6/2014 2.00 6,945.79 6,945.76 6,945.64 -0.03 6,921.65 24.11 0.00 0.00 11.28 6,934.48 6934.48 14 - 24 Chinle/Alluvium Interface
9/15/2014 2.00 6,945.79 6,945.76 6,945.64 -0.03 6,921.65 24.11 0.00 0.00 11.27 6,934.49 6934.49 14 - 24 Chinle/Alluvium Interface
11/18/2014 2.00 6,945.79 6,945.76 6,945.64 -0.03 6,921.65 24.11 0.00 0.00 12.75 6,933.01 6933.01 14 - 24 Chinle/Alluvium Interface
11/15/2013 | 1/21/2014 MKTF-18 1/13/2014 2.00 6,950.97 6,950.65 6,950.17 -0.32 6,925.27 25.38 0.00 0.00 8.33 6,942.32 6942.32 17 -27 Chinle/Alluvium Interface
2/13/2014 2.00 6,950.97 6,950.65 6,950.17 -0.32 6,925.27 25.38 0.00 0.00 8.33 6,942.32 6942.32 17-27 Chinle/Alluvium Interface
3/11/2014 2.00 6,950.97 6,950.65 6,950.17 -0.32 6,925.27 25.38 0.00 0.00 8.09 6,942.56 6942.56 17 -27 Chinle/Alluvium Interface
6/6/2014 2.00 6,950.97 6,950.65 6,950.17 -0.32 6,925.27 25.38 0.00 0.00 8.45 6,942.20 6942.20 17-27 Chinle/Alluvium Interface
9/15/2014 2.00 6,950.97 6,950.65 6,950.17 -0.32 6,925.27 25.38 0.00 0.00 8.81 6,941.84 6941.84 17-27 Chinle/Alluvium Interface
11/18/2014 2.00 6,950.97 6,950.65 6,950.17 -0.32 6,925.27 25.38 0.00 0.00 9.46 6,941.19 6941.19 17-27 Chinle/Alluvium Interface
4/30/2014 | 1/21/2014 MKTF-19 6/4/2014 2.00 6,944.89 6,944.67 6,944.34 -0.22 6,927.20 17.47 0.00 0.00 11.91 6,932.76 6932.76 10-20 Chinle/Alluvium Interface
9/24/2014 2.00 6,944.89 6,944.67 6,944.34 -0.22 6,927.20 17.47 0.00 0.00 12.47 6,932.20 6932.20 10-20 Chinle/Alluvium Interface
11/18/2014 2.00 6,944.89 6,944.67 6,944.34 -0.22 6,927.20 17.47 0.00 0.00 13.76 6,930.91 6930.91 10-20 Chinle/Alluvium Interface
4/30/2014 | 1/21/2014 MKTF-20 6/4/2014 4.00 6,951.89 6,951.78 6,951.17 -0.11 6,941.89 9.89 0.00 0.00 7.91 6,943.87 6943.87 2-10 Chinle/Alluvium Interface
9/23/2014 4.00 6,951.89 6,951.78 6,951.17 -0.11 6,941.89 9.89 0.00 0.00 8.38 6,943.40 6943.40 2-10 Chinle/Alluvium Interface
11/18/2014 4.00 6,951.89 6,951.78 6,951.17 -0.11 6,941.89 9.89 0.00 0.00 8.40 6,943.38 6943.38 2-10 Chinle/Alluvium Interface
4/30/2014 | 1/21/2014 MKTF-21 6/4/2014 4.00 6,952.68 6,952.57 6,952.00 -0.11 6,942.68 9.89 0.00 0.00 7.68 6,944.89 6944.89 2-10 Chinle/Alluvium Interface
9/23/2014 4.00 6,952.68 6,952.57 6,952.00 -0.11 6,942.68 9.89 0.00 0.00 8.39 6,944.18 6944.18 2-10 Chinle/Alluvium Interface
11/18/2014 4.00 6,952.68 6,952.57 6,952.00 -0.11 6,942.68 9.89 0.00 0.00 8.00 6,944.57 6944.57 2-10 Chinle/Alluvium Interface
4/30/2014 | 1/21/2014 MKTF-22 6/4/2014 2.00 6,939.76 6,942.31 6,938.57 2.55 6,907.06 35.25 0.00 0.00 26.25 6,916.06 6916.06 22-32 Chinle/Alluvium Interface
9/23/2014 2.00 6,939.76 6,942.31 6,938.57 2.55 6,907.06 35.25 0.00 0.00 0.00 6,942.31 6942.31 22-32 Chinle/Alluvium Interface
11/17/2014 2.00 6,939.76 6,942.31 6,938.57 2.55 6,907.06 35.25 0.00 0.00 26.67 6,915.64 6915.64 22 -32 Chinle/Alluvium Interface
4/30/2014 | 1/21/2014 MKTF-23 6/4/2014 2.00 6,927.23 6,929.98 6,925.79 2.75 6,909.62 20.36 0.00 0.00 14.85 6,915.13 6915.13 7-17 Chinle/Alluvium Interface
9/23/2014 2.00 6,927.23 6,929.98 6,925.79 2.75 6,909.62 20.36 0.00 0.00 15.39 6,914.59 6914.59 7-17 Chinle/Alluvium Interface
11/17/2014 2.00 6,927.23 6,929.98 6,925.79 2.75 6,909.62 20.36 0.00 0.00 15.27 6,914.71 6914.71 7-17 Chinle/Alluvium Interface
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. Ground . Grour'md . Well Casing | Total SPH 2 Ground |Corrected Water screened
. Casing Well Casing| Elevation Stick-up Depth to Depth to X Interval . . . .
Date of Date of Well ID Inspectionor | _. Level . . Bottom Well Column water Table? Elevation Stratigraphic unit in which screen
i Diameter ) Rim Inside Steel length i SPH . Water i Depth Top i
Installation Survey' Number Sample Date Elevations X Elevation Depth Thickness Elevation (Factor 0.8) exists
(Inch) () Elevations Sleeve (ft) (ft) () (ft) () (ft) (ft) (ft) to Bottom
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4/30/2014 1/21/2014 MKTF-24 6/4/2014 2.00 6,926.07 6,928.72 6,924.62 2.65 6,898.25 30.47 0.00 0.00 21.50 6,907.22 6907.22 18-28 Chinle/Alluvium Interface
9/23/2014 2.00 6,926.07 6,928.72 6,924.62 2.65 6,898.25 30.47 0.00 0.00 22.57 6,906.15 6906.15 18 -28 Chinle/Alluvium Interface
11/14/2014 2.00 6,926.07 6,928.72 6,924.62 2.65 6,898.25 30.47 0.00 0.00 22.21 6,906.51 6906.51 18- 28 Chinle/Alluvium Interface
4/30/2014 1/21/2014 MKTF-25 6/6/2014 2.00 6,913.35 6,916.19 6,911.79 2.84 6,896.76 19.43 0.00 0.00 10.88 6,905.31 6905.31 6-16 Chinle/Alluvium Interface
9/23/2014 2.00 6,913.35 6,916.19 6,911.79 2.84 6,896.76 19.43 0.00 0.00 12.13 6,904.06 6904.06 6-16 Chinle/Alluvium Interface
11/14/2014 2.00 6,913.35 6,916.19 6,911.79 2.84 6,896.76 19.43 0.00 0.00 11.46 6,904.73 6904.73 6-16 Chinle/Alluvium Interface
4/30/2014 1/21/2014 MKTF-26 6/4/2014 2.00 6,912.55 6,915.31 6,911.35 2.76 6,898.16 17.15 0.00 0.00 8.63 6,906.68 6906.68 4-14 Chinle/Alluvium Interface
9/23/2014 2.00 6,912.55 6,915.31 6,911.35 2.76 6,898.16 17.15 0.00 0.00 9.30 6,906.01 6906.01 4-14 Chinle/Alluvium Interface
11/14/2014 2.00 6,912.55 6,915.31 6,911.35 2.76 6,898.16 17.15 0.00 0.00 8.72 6,906.59 6906.59 4-14 Chinle/Alluvium Interface
4/30/2014 1/21/2014 MKTF-27 6/4/2014 2.00 6,915.36 6,917.90 6,914.18 2.54 6,903.18 14.72 0.00 0.00 7.67 6,910.23 6910.23 1-12 Chinle/Alluvium Interface
9/23/2014 2.00 6,915.36 6,917.90 6,914.18 2.54 6,903.18 14.72 0.00 0.00 8.60 6,909.30 6909.30 1-12 Chinle/Alluvium Interface
11/14/2014 2.00 6,915.36 6,917.90 6,914.18 2.54 6,903.18 14.72 0.00 0.00 8.15 6,909.75 6909.75 1-12 Chinle/Alluvium Interface
4/30/2014 1/21/2014 MKTF-28 6/6/2014 2.00 6,918.67 6,921.52 6,917.51 2.85 6,905.36 16.16 0.00 0.00 11.80 6,909.72 6909.72 3-13 Chinle/Alluvium Interface
9/23/2014 2.00 6,918.67 6,921.52 6,917.51 2.85 6,905.36 16.16 0.00 0.00 6.20 6,915.32 6915.32 3-13 Chinle/Alluvium Interface
11/14/2014 2.00 6,918.67 6,921.52 6,917.51 2.85 6,905.36 16.16 0.00 0.00 6.00 6,915.52 6915.52 3-13 Chinle/Alluvium Interface
4/30/2014 1/21/2014 MKTF-29 6/6/2014 2.00 6,898.83 6,901.62 6,897.67 2.79 6,878.78 22.84 0.00 0.00 2.14 6,899.48 6899.48 10-20 Chinle/Alluvium Interface
9/23/2014 2.00 6,898.83 6,901.62 6,897.67 2.79 6,878.78 22.84 0.00 0.00 4.40 6,897.22 6897.22 10-20 Chinle/Alluvium Interface
11/14/2014 2.00 6,898.83 6,901.62 6,897.67 2.79 6,878.78 22.84 0.00 0.00 3.05 6,898.57 6898.57 10-20 Chinle/Alluvium Interface
4/30/2014 1/21/2014 MKTF-30 6/4/2014 2.00 6,898.10 6,900.80 6,896.68 2.70 6,877.60 23.20 0.00 0.00 14.71 6,886.09 6886.09 10-20 Chinle/Alluvium Interface
9/23/2014 2.00 6,898.10 6,900.80 6,896.68 2.70 6,877.60 23.20 0.00 0.00 15.89 6,884.91 6884.91 10-20 Chinle/Alluvium Interface
11/17/2014 2.00 6,898.10 6,900.80 6,896.68 2.70 6,877.60 23.20 0.00 0.00 15.87 6,884.93 6884.93 10-20 Chinle/Alluvium Interface
4/30/2014 1/21/2014 MKTF-31 6/4/2014 2.00 6,904.26 6,906.87 6,903.11 2.61 6,884.06 22.81 0.00 0.00 7.70 6,899.17 6899.17 6-21 Chinle/Alluvium Interface
9/23/2014 2.00 6,904.26 6,906.87 6,903.11 2.61 6,884.06 22.81 0.00 0.00 8.35 6,898.52 6898.52 6-21 Chinle/Alluvium Interface
11/17/2014 2.00 6,904.26 6,906.87 6,903.11 2.61 6,884.06 22.81 0.00 0.00 8.40 6,898.47 6898.47 6-21 Chinle/Alluvium Interface
4/30/2014 1/21/2014 MKTF-32 6/4/2014 2.00 6,908.44 6,911.11 6,907.16 2.67 6,883.36 27.75 0.00 0.00 16.52 6,894.59 6894.59 9-24 Chinle/Alluvium Interface
9/23/2014 2.00 6,908.44 6,911.11 6,907.16 2.67 6,883.36 27.75 0.00 0.00 16.68 6,894.43 6894.43 9-24 Chinle/Alluvium Interface
11/17/2014 2.00 6,908.44 6,911.11 6,907.16 2.67 6,883.36 27.75 0.00 0.00 16.48 6,894.63 6894.63 9-24 Chinle/Alluvium Interface
4/30/2014 1/21/2014 MKTF-33 6/6/2014 2.00 6,936.59 6,939.75 6,936.59 3.16 6,906.55 33.20 0.00 0.00 23.40 6,916.35 6916.35 20-30 Chinle/Alluvium Interface
9/23/2014 2.00 6,936.59 6,939.75 6,936.59 3.16 6,906.55 33.20 0.00 0.00 23.69 6,916.06 6916.06 20-30 Chinle/Alluvium Interface
11/17/2014 2.00 6,936.59 6,939.75 6,936.59 3.16 6,906.55 33.20 0.00 0.00 23.79 6,915.96 6915.96 20-30 Chinle/Alluvium Interface
4/30/2014 1/21/2014 MKTF-34 6/6/2014 2.00 6,942.42 6,945.35 3,943.52 2.93 6,917.67 27.68 0.00 0.00 18.59 6,926.76 6926.76 9-24 Chinle/Alluvium Interface
9/23/2014 2.00 6,942.42 6,945.35 3,943.52 2.93 6,917.67 27.68 0.00 0.00 19.08 6,926.27 6926.27 9-24 Chinle/Alluvium Interface
11/17/2014 2.00 6,942.42 6,945.35 3,943.52 2.93 6,917.67 27.68 0.00 0.00 19.58 6,925.77 6925.77 9-24 Chinle/Alluvium Interface
11/19/2014 1/21/2014 MKTF-358 11/20/2014 2.00 6,951.90 6,951.65 6,951.25 -0.25 6,935.20 16.45 0.00 0.00 9.65 6,942.00 6942.00 6-16 Chinle/Alluvium Interface
11/19/2014 1/21/2014 MKTF-368 11/20/2014 2.00 6,950.67 6,950.12 6,949.87 -0.55 6,934.67 15.45 0.00 0.00 7.99 6,942.13 6942.13 515 Chinle/Alluvium Interface
11/18/2014 1/21/2014 MKTF-378 11/20/2014 2.00 6,959.07 6,958.87 6,958.62 -0.20 6,934.27 24.60 0.00 0.00 15.05 6,943.82 6943.82 4-24 Chinle/Alluvium Interface
11/20/2014 1/21/2014 MKTF-386 N/A 2.00 6,955.17 6,954.89 6,954.54 -0.28 6,934.60 20.29 N/A N/A N/A N/A N/A 5-20 Chinle/Alluvium Interface




Appendix C-1.1 (Continued)

Date of
Installation

Date of
Survey'

Well ID
Number

Inspection or
Sample Date

Casing
Diameter
(Inch)

Ground
Level
Elevations
(ft)

Well Casing
Rim
Elevations
(ft)

Ground
Elevation
Inside Steel
Sleeve
(ft)

Stick-up
length
(ft)

Well Casing
Bottom
Elevation
(ft)

Total
Well
Depth
(ft)

Depth to
SPH
(ft)

SPH 2
Column
Thickness
(ft)

Depth to
Water
(ft)

Ground
water
Elevation
(ft)

Corrected Water
Table? Elevation
(Factor 0.8)
(ft)

Screened
Interval
Depth Top
to Bottom
(ft)

Stratigraphic unit in which screen
exists

11/14/2014 1/21/2014 MKTF-398 11/18/2014 2.00 6,953.97 6,953.75 6,953.12 -0.22 6,938.55 15.20 0.00 0.00 10.25 6,943.50 6943.50 5-15 Chinle/Alluvium Interface
11/13/2014 1/21/2014 MKTF-408 11/18/2014 2.00 6,891.35 6,894.33 6,890.48 2.98 6,870.69 23.64 0.00 0.00 19.94 6,874.39 6874.39 5-20 Chinle/Alluvium Interface
11/14/2014 1/21/2014 MKTF-418 11/18/2014 2.00 6,891.11 6,893.64 6,889.80 2.53 6,853.54 40.10 0.00 0.00 26.90 6,866.74 6866.74 22-37 Chinle/Alluvium Interface
11/12/2014 1/21/2014 MKTF-426 11/18/2014 2.00 6,890.42 6,892.95 6,888.75 2.53 6,859.80 33.15 0.00 0.00 18.79 6,874.16 6874.16 10-30 Chinle/Alluvium Interface
11/11/2014 1/21/2014 MKTF-436 11/18/2014 2.00 6,874.12 6,876.90 6,873.22 2.78 6,861.47 15.43 0.00 6.95 6.95 6,869.95 6875.51 2-12 Chinle/Alluvium Interface
11/11/2014 1/21/2014 MKTF-445 11/18/2014 2.00 6,867.41 6,869.95 6,866.06 2.54 6,818.80 51.15 0.00 0.00 48.80 6,821.15 6821.15 38-48 Chinle/Alluvium Interface
Pre-existing 1/21/2014 MKTF-457 2/10/2015 4.00 6,948.63 6,949.59 6,948.27 0.96 6,919.35 30.24 13.58 2.94 16.52 6,933.07 6935.42 20-30 Chinle/Alluvium Interface
DEFINITIONS:

DTB - Depth to Bottom
DTW - Depth to Water
N/A - Not Available

SPH - Separate Phase Hydrocarbons

NOTES:

1) Wells surveyed by a licensed professional surveyor- DePauli Engineering.

2) Depth to SPH - Depth to Water Measurement = SPH Column Thickness.
3) Corrected Water Table Elevaton applies only if SPH thickness column measurement exists. (0.8 X SPH thickness + Ground Water Elevation)

4) DTW Measurement not recorded.
5) DTP not recorded - Water level meter working intermittently.
6) MKTF 35 - 44 - New wells installed in November and developed on listed dates.
7) MKTF 45 - Existing well found with no original markings or drill logs. Added to list of marketing wells.




Appendix C-2

Revision 6 - January 2015

2014 CORRECTED WELL ELEVATION SUMMARY TABLE

20-1.1 2011 2011 Survey 2011 Sur.vey 2011
Date of Well ID Survey Verified | 2011 Survey Survey Well Stick up Well Casing Survey Screened Interval
ik Measurement Casing [Ground Level ) ) 2011 Measuring Point Description Bottom Total Well Depth Top to Stratigraphic unit in which screen exists
Installation Number . i Casing Rim Length )
date Diameter Elevation ) Elevation Depth Bottom (feet)
(Inch) (feet) Elevation (feet) (feet) (feet)
(feet)

11/10/2003 BW-1A 6/7/2011 2.00 6,874.10 6,876.68 North edge PVC casing 2.58 6,839.06 37.62 30-35 Upper Sand
10/28/2003 BW-1B 6/7/2011 2.00 6,874.13 6,876.94 North edge PVC casing 2.81 6,809.49 67.45 54.6 - 64.6 Chinle/Alluvium Interface
11/10/2003 BW-1C 6/7/2011 2.00 6,873.95 6,876.78 North edge PVC casing 2.83 6,740.39 136.39 125-135 Sonsela
11/10/2003 BW-2A 6/7/2011 2.00 6,871.88 6,874.69 North edge PVC casing 2.81 6,807.12 67.57 55-65 Upper Sand
10/28/2003 BW-2B 6/7/2011 2.00 6,871.66 6,874.50 North edge PVC casing 2.84 6,782.24 92.26 80-90 Chinle/Alluvium Interface
10/28/2003 BW-2C 6/7/2011 2.00 6,872.90 6,875.30 North edge PVC casing 2.40 6,722.46 152.84 139.5-149.5 Sonsela
6/15/2004 BW-3A 6/7/2011 2.00 6,875.94 6,878.39 North edge PVC casing 2.45 6,826.04 52.35 39.5-49.5 Upper Sand
10/15/2003 BW-3B 6/7/2011 2.00 6,876.16 6,878.59 North edge PVC casing 243 6,809.19 69.40 63-73 Chinle/Alluvium Interface
7/20/2004 BW-3C 6/7/2011 2.00 6,875.72 6,877.95 North edge PVC casing 2.23 6,723.40 154.55 1445 - 154.5 Sonsela

1/5/1981 ow-1" 6/7/2011 4.00 6,866.32 6,866.62 North edge PVC casing 0.30 6,772.07 94.55 89.3-99.3 Sonsela
11/25/1980 Ow-10 6/7/2011 4.00 6,873.67 6,874.91 North edge PVC casing 1.24 6,814.58 60.33 40 - 60 Sonsela
9/25/1981 Oow-11 6/7/2011 4.00 6,922.05 6,923.51 North edge PVC casing 1.46 6,857.72 65.79 43 - 65 Sonsela
12/15/1980 OwW-12 6/7/2011 4.00 6,939.57 6,940.69 North edge PVC casing 1.12 6,811.84 128.85 117.8-137.8 Sonsela
12/10/1980 Oow-13 6/7/2011 4.00 6,918.95 6,920.07 North edge PVC casing 1.12 6,820.92 99.15 78.2-98.2 Sonsela
12/17/1980 Oow-14 6/7/2011 4.00 6,924.55 6,926.65 North edge PVC casing 2.10 6,880.13 46.52 35-45 Chinle/Alluvium Interface
8/23/1996 OW-29 6/7/2011 4.00 6,913.89 6,917.00 North edge PVC casing 3.11 6,865.92 51.08 37.5-47.5 Chinle/Alluvium Interface
8/28/1996 OW-30 6/7/2011 4.00 6,921.81 6,924.69 North edge PVC casing 2.88 6,874.79 49.90 37.9-479 Chinle/Alluvium Interface
10/5/2009 OW-50 6/7/2011 2.00 6,912.63 6,914.21 North edge PVC casing 1.58 6,850.21 64.00 48 - 63 Chinle/Alluvium Interface
10/5/2009 OW-52 6/7/2011 2.00 6,906.53 6,907.68 North edge PVC casing 1.15 6,829.94 77.74 64-79 Chinle/Alluvium Interface
10/14/1981 MW-1 6/7/2011 5.00 6,876.63 6,878.12 North edge PVC casing 1.49 6,747.29 130.83 117.72 - 127.72 Sonsela
10/15/1981 MW-2 6/7/2011 5.00 6,878.39 6,880.30 North edge PVC casing 1.91 6,742.82 137.48 112-122 Sonsela
10/16/1981 MW-4 6/7/2011 5.00 6,879.89 6,881.63 North edge PVC casing 1.74 6,759.91 121.72 101-121 Sonsela
7/21/1986 MW-5 6/7/2011 4.00 6,880.20 6,882.83 North edge aluminum casing 2.63 6,752.00 130.83 115-125 Sonsela
3/28/1995 RW-1 6/7/2011 4.00 6,942.86 6,946.06 North edge PVC casing 3.20 6,903.02 43.04 25-40 Chinle/Alluvium Interface
3/29/1995 RW-2 6/7/2011 4.00 6,926.40 6,928.53 North edge PVC casing 2.13 6,888.73 39.80 26.1-36.1 Chinle/Alluvium Interface
8/27/1997 RW-5 6/7/2011 4.00 6,941.53 6,943.57 West Edge PVC Casing (Existing Mark) 2.04 6,903.98 39.59 29.5-39.5 Chinle/Alluvium Interface
8/27/1997 RW-6 6/7/2011 4.00 6,941.96 6,944.01 North edge PVC casing 2.05 6,903.11 40.90 28.5-38.5 Chinle/Alluvium Interface
9/26/1985 SMW-2 6/7/2011 2.00 6,881.63 6,883.97 North edge aluminum casing 2.34 6,831.17 52.80 34.31-54.31 Chinle/Alluvium Interface and Upper Sand
9/25/1985 SMW-4 6/7/2011 2.00 6,877.63 6,879.52 North edge aluminum casing 1.89 6,809.84 69.68 51.7-71.7 Chinle/Alluvium Interface
7/8/2004 GWM-1 6/7/2011 2.00 6,910.22 6,912.61 North edge PVC casing 2.39 6,886.41 26.20 17.5-235 Chinle/Alluvium Interface
9/25/2005 GWM-2 6/7/2011 2.00 6,910.32 6,913.09 North edge PVC casing 2.77 6,894.28 18.81 3.2-16.2 Chinle/Alluvium Interface
9/25/2005 GWM-3 6/7/2011 2.00 6,907.35 6,910.25 North edge PVC casing 2.90 6,892.45 17.80 3-15 Chinle/Alluvium Interface
3/14/2008 NAPIS-1 6/7/2011 2.00 6,913.62 6,913.86 North edge PVC casing 0.24 6,900.33 13.53 3.7-13.7 Chinle/Alluvium Interface
3/14/2008 NAPIS-2 6/7/2011 2.00 6,913.40 6,912.65 North edge PVC casing -0.75 6,899.04 13.61 4.2-14.2 Chinle/Alluvium Interface
3/14/2008 NAPIS-3 6/7/2011 2.00 6,913.38 6,912.76 North edge PVC casing -0.62 6,882.34 30.42 25.4-304 Chinle/Alluvium Interface
6/11/2007 KA-3 6/7/2011 2.00 6,913.29 6,912.52 North edge PVC casing -0.77 6,889.32 23.20 15-25 Chinle/Alluvium Interface




Appendix C-2 - (Continued)

NA = Not applicable
Stick up length is determined by subtracting 2011 Survey Ground Level Elevation from 2011 Survey Well Casing Rim Elevation. Negative values indicate well is a flush mount.
2011 Survey Well Casing Bottom Elevation is determined by subtracting the 2011 Survey Well Casing Rim Elevation from the 2011 Survey Total Well Depth Measurement.

Total well depth was determined using a bottom sensing meter, Testwell Water level meter with bottom sensing indicator.
Screened interval for each well was verfied to the well boring logs. Settlement may have occurred since installation of well which is why total well depth is higher or equal to the screened interval levels.

2011 2011 2011
01 2011 2011 Survey | 2011 Survey 0
Date of Well ID Survey Verified | 2011 Survey Survev Well Stick u Well Casing Survey Screened Interval
ik Measurement Casing [Ground Level ) Y ) 2011 Measuring Point Description P Bottom Total Well Depth Top to Stratigraphic unit in which screen exists
Installation Number . i Casing Rim Length )
date Diameter Elevation ) Elevation Depth Bottom (feet)
(Inch) (feet) Elevation (feet) (feet) (feet)
(feet)
7/17/2012 OAPIS-1 4/2/2013 2.00 6,916.50 6,916.73 Northwest edge PVC casing 0.23 6,890.73 26.00 14 -26 Chinle/Alluvium Interface
2014 REVISIONS/ADDITIONS TO SUMMARY TABLE
5/30/2014 BW-1A 2 9/15/2014 2.00 6,883.17 6,885.12 North edge top of PVC 1.95 6,847.50 46.06 38-43 Upper Sand
5/30/2014 BW-1B 2 9/15/2014 2.00 6,883.17 6,885.78 North edge top of PVC 2.61 6,818.33 76.29 63.4-73.4 Chinle/Alluvium Interface
5/30/2014 BW-1C 2 9/15/2014 2.00 6,883.17 6,885.68 North edge top of PVC 2.51 6,749.29 145.29 133.9-143.9 Sonsela
5/6/2014 STP1-NW 3 9/15/2014 2.00 6,904.50 6,904.47 North edge top of PVC -0.03 6,854.47 50.00 20-50 Chinle/Alluvium Interface
5/6/2014 STP1-SW 3 9/15/2014 2.00 6,912.40 6,912.38 North edge top of PVC -0.02 6,880.38 32.00 15-30 Chinle/Alluvium Interface
DEFINITIONS:

NOTES:

1) OW-1 original stick up length was measured to the top of the pvc casing which is connected to the well shroud with a rubber coupling.

2011 survey measurement was taken to the top segment of pvc casing not connected to the rubber coupling. (Coupling is where elevation is referenced)
2) BW-1A, B, C: Height of berm was increased where these wells are located and casings had to be extended.
Berm work at all evaporation ponds from April through August to increase outside slope and height. Three wells were resurveyed by HEI (Hammon Enterprises Inc) upon completion.
3) New wells installed on the west end of the north and south bays of the sanitary treatment pond (STP-1)
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C-2.1

2014 WELL ELEVATION SUMMARY TABLE

MKTF-01 through MKTF-45

Survey Casing . Ground Elevation Stick-up Well Casing Total Well SR X X . )
Date of Well ID ) Ground Level Well Casing . . . e Bottom Interval Depth | Stratigraphic unit in which screen
Installation Number Measurer1nent Diameter Elevations  (ft)| Rim Elevations Inside Steel Sleeve| - Measuring Point Description length Elevations Depth * Top to Bottom exists
Date (Inch) (ft) (ft) (ft) (1) (ft) ()

11/14/2013 MKTF-01 1/21/2014 4.00 6,918.28 6,920.67 6,920.67 North edge PVC Casing 2.39 6,903.25 17.42 5-15 Chinle/Alluvium Interface
11/14/2013 MKTF-02 1/21/2014 4.00 6,915.00 6,917.45 6,917.18 North edge PVC Casing 2.45 6,896.97 20.48 7-17 Chinle/Alluvium Interface
11/7/2013 MKTF-03 1/21/2014 4.00 6,931.73 6,931.69 6,930.85 North edge PVC Casing -0.04 6,913.24 18.45 3-18 Chinle/Alluvium Interface
11/12/2013 MKTF-04 1/21/2014 4.00 6,933.90 6,933.57 6,933.24 North edge PVC Casing -0.33 6,911.42 22.15 10-22 Chinle/Alluvium Interface
11/20/2013 MKTF-05 1/21/2014 4.00 6,939.49 6,942.22 6,941.95 North edge PVC Casing 2.73 6,924.47 17.75 4-14 Chinle/Alluvium Interface
11/11/2013 MKTF-06 1/21/2014 4.00 6,944.24 6,946.81 6,946.63 North edge PVC Casing 2.57 6,923.04 23.77 8-20 Chinle/Alluvium Interface
11/11/2013 MKTF-07 1/21/2014 4.00 6,944.40 6,947.18 6,947.06 North edge PVC Casing 2.78 6,929.56 17.62 4-14 Chinle/Alluvium Interface
11/11/2013 MKTF-08 1/21/2014 4.00 6,944.02 6,947.09 6,942.67 North edge PVC Casing 3.07 6,925.11 21.98 8-18 Chinle/Alluvium Interface
11/11/2013 MKTF-09 1/21/2014 4.00 6,943.57 6,946.50 6,945.90 North edge PVC Casing 2.93 6,923.80 22.70 7-19 Chinle/Alluvium Interface
10/31/2013 MKTF-10 1/21/2014 4.00 6,937.51 6,937.16 6,936.63 North edge PVC Casing -0.35 6,921.17 15.99 7-17 Chinle/Alluvium Interface
10/31/2013 MKTF-11 1/21/2014 4.00 6,931.61 6,931.34 6,930.86 South edge PVC Casing -0.27 6,913.20 18.14 8-18 Chinle/Alluvium Interface
11/7/2013 MKTF-12 1/21/2014 4.00 6,939.70 6,942.11 6,941.88 North edge PVC Casing 2.41 6,916.51 25.60 12-22 Chinle/Alluvium Interface
11/12/2013 MKTF-13 1/21/2014 4.00 6,933.67 6,935.18 6,934.83 North edge PVC Casing 151 6,913.93 21.25 8-18 Chinle/Alluvium Interface
11/12/2013 MKTF-14 1/21/2014 4.00 6,925.65 6,928.02 6,927.80 North edge PVC Casing 2.37 6,910.56 17.46 4-14 Chinle/Alluvium Interface
10/29/2013 MKTF-15 1/21/2014 2.00 6,943.74 6,943.48 6,943.19 North edge PVC Casing -0.26 6,924.00 19.48 9-19 Chinle/Alluvium Interface
11/7/2013 MKTF-16 1/21/2014 2.00 6,951.00 6,950.58 6,950.58 North edge PVC Casing -0.42 6,936.48 14.10 4-14 Chinle/Alluvium Interface
11/14/2013 MKTF-17 1/21/2014 2.00 6,945.79 6,945.76 6,945.64 North edge PVC Casing -0.03 6,921.65 24.11 14-24 Chinle/Alluvium Interface
11/15/2013 MKTF-18 1/13/2014 2.00 6,950.97 6,950.65 6,950.17 North edge PVC Casing -0.32 6,925.27 25.38 17-27 Chinle/Alluvium Interface
11/5/2013 MKTF-19 4/30/2014 2.00 6,944.89 6,944.67 6,944.34 North edge PVC Casing -0.22 6,927.20 17.47 10-20 Chinle/Alluvium Interface
2/10/2014 MKTF-20 4/30/2014 4.00 6,951.89 6,951.78 6,951.17 North edge PVC Casing -0.11 6,941.89 9.89 2-10 Chinle/Alluvium Interface
2/10/2014 MKTF-21 4/30/2014 4.00 6,952.68 6,952.57 6,952.00 North edge PVC Casing -0.11 6,942.68 9.89 2-10 Chinle/Alluvium Interface
4/30/2014 MKTF-22 4/30/2014 2.00 6,939.76 6,942.31 6,938.57 North edge PVC Casing 2.55 6,907.06 35.25 22-32 Chinle/Alluvium Interface
4/30/2014 MKTF-23 4/30/2014 2.00 6,927.23 6,929.98 6,925.79 North edge PVC Casing 2.75 6,909.62 20.36 7-17 Chinle/Alluvium Interface
4/30/2014 MKTF-24 4/30/2014 2.00 6,926.07 6,928.72 6,924.62 North edge PVC Casing 2.65 6,898.25 30.47 18-28 Chinle/Alluvium Interface
4/30/2014 MKTF-25 4/30/2014 2.00 6,913.35 6,916.19 6,911.79 North edge PVC Casing 2.84 6,896.76 19.43 6-16 Chinle/Alluvium Interface
4/30/2014 MKTF-26 4/30/2014 2.00 6,912.55 6,915.31 6,911.35 North edge PVC Casing 2.76 6,898.16 17.15 4-14 Chinle/Alluvium Interface

11



C-2.1 - (Continued)

Survey Casing . Ground Elevation Stick-up Well Casing Total Well SR X X . )
Date of Well ID . Ground Level Well Casing . . . L Bottom Interval Depth | Stratigraphic unit in which screen
Installation Number Measurer1nent Diameter Elevations  (ft)| Rim Elevations Inside Steel Sleeve| - Measuring Point Description length Elevations Depth * Top to Bottom exists
Date (Inch) () (ft) (ft) (1) (ft) ()
4/30/2014 MKTF-27 4/30/2014 2.00 6,915.36 6,917.90 6,914.18 North edge PVC Casing 2.54 6,903.18 14.72 2-12 Chinle/Alluvium Interface
4/30/2014 MKTF-28 4/30/2014 2.00 6,918.67 6,921.52 6,917.51 North edge PVC Casing 2.85 6,905.36 16.16 3-13 Chinle/Alluvium Interface
4/30/2014 MKTF-29 4/30/2014 2.00 6,898.83 6,901.62 6,897.67 North edge PVC Casing 2.79 6,878.78 22.84 10-20 Chinle/Alluvium Interface
4/30/2014 MKTF-30 4/30/2014 2.00 6,898.10 6,900.80 6,896.68 North edge PVC Casing 2.70 6,877.60 23.20 10-20 Chinle/Alluvium Interface
4/30/2014 MKTF-31 4/30/2014 2.00 6,904.26 6,906.87 6,903.11 North edge PVC Casing 2.61 6,884.06 22.81 6-21 Chinle/Alluvium Interface
4/30/2014 MKTF-32 4/30/2014 2.00 6,908.44 6,911.11 6,907.16 North edge PVC Casing 2.67 6,883.36 27.75 9.5-245 Chinle/Alluvium Interface
4/30/2014 MKTF-33 4/30/2014 2.00 6,936.59 6,939.75 6,936.59 North edge PVC Casing 3.16 6,906.55 33.20 20-30 Chinle/Alluvium Interface
4/30/2014 MKTF-34 4/30/2014 2.00 6,942.42 6,945.35 6,943.52 North edge PVC Casing 2.93 6,917.67 27.68 9.5-245 Chinle/Alluvium Interface
11/19/2014 MKTF-35 12/16/2014 2.00 6,951.90 6,951.65 6,951.25 North edge PVC Casing -0.25 6,935.20 16.45 6-16 Chinle/Alluvium Interface
11/19/2014 MKTF-36 | 12/16/2014 2.00 6,950.67 6,950.12 6,949.87 North edge PVC Casing -0.55 6,934.67 15.45 5-15 Chinle/Alluvium Interface
11/18/2014 MKTF-37 12/16/2014 2.00 6,959.07 6,958.87 6,958.62 North edge PVC Casing -0.20 6,934.27 24.60 4-24 Chinle/Alluvium Interface
11/20/2014 MKTF-38 | 12/16/2014 2.00 6,955.17 6,954.89 6,954.54 North edge PVC Casing -0.28 6,934.60 20.29 5-20 Chinle/Alluvium Interface
11/14/2014 MKTF-39 12/16/2014 2.00 6,953.97 6,953.75 6,953.12 North edge PVC Casing -0.22 6,938.55 15.20 5-15 Chinle/Alluvium Interface
11/13/2014 MKTF-40 | 12/16/2014 2.00 6,891.35 6,894.73 6,890.48 North edge PVC Casing 3.38 6,871.09 23.64 5-20 Chinle/Alluvium Interface
11/14/2014 MKTF-41 12/16/2014 2.00 6,891.11 6,893.64 6,889.80 North edge PVC Casing 2.53 6,853.54 40.10 22 -37 Chinle/Alluvium Interface
11/12/2014 MKTF-42 12/16/2014 2.00 6,890.42 6,892.95 6,888.75 North edge PVC Casing 2.53 6,859.80 33.15 10-30 Chinle/Alluvium Interface
11/11/2014 MKTF-43 12/16/2014 2.00 6,874.12 6,876.90 6,873.22 North edge PVC Casing 2.78 6,861.47 15.43 2-12 Chinle/Alluvium Interface
11/11/2014 MKTF-44 | 12/16/2014 2.00 6,867.41 6,869.95 6,866.06 North edge PVC Casing 2.54 6,818.80 51.15 38-48 Chinle/Alluvium Interface
Unknown 3 MKTF-45 1/12/2015 4.00 6,948.63 6,949.59 6,948.27 North edge PVC Casing 0.96 6,919.35 30.24 20-30 Chinle/Alluvium Interface
DEFINITIONS:

NA = Not applicable

Stick up length is determined by subtracting 2011 Survey Ground Level Elevation from 2011 Survey Well Casing Rim Elevation.
2011 Survey Well Casing Bottom Elevation is determined by subtracting the 2011 Survey Well Casing Rim Elevation from the 2011 Survey Total Well Depth Measurement.
Total well depth was determined using a bottom sensing meter, Testwell Water level meter with bottom sensing indicator.
Screened interval for each well was verfied to the well boring logs. Settlement may have occurred since installation of well which is why total well depth is higher or equal to the screened interval levels.

NOTES:

1) 1/21/14 AND 4/30/14 - Survey conducted by DePauli Engineering. 12/16/14 and 1/2/15 - Survey conducted by HEI - Hammon Enterprises, Inc. Professional licensed surveyors.
2) Depth to bottom field verified 2/4/2015 using a bottom sensing meter, Testwell Water Level Meter with bottom sensing indicator.
3) Pre-existing well - Well logs, survey data unavailable for well identification. Re-labeled as MKTF-45.
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Appendix C-3

2011 WELL ELEVATION SUMMARY TABLE FOR ARTESIAN WATER WELLS
Revision #2 - March 21, 2012

Well Head

. ) Well Head ) Well Head Well Casing
Submersible Casing , Elevation ) Total Well . )
Date of Well ID ) Elevation Mark* Elevation . : . Bottom Stratigraphic )
] pump depth | Diameter Mark* Measuring Point Description Depth . , Aquifer
Installation Number (North) Mark* (2) Elevation unit
(feet) (Inch) (feet) (West) (feet) (feet) (feet)
(feet)
9/24/1956 PW-2 800 16.0 3,300.40 4,694.28 162.78 1st Discharge tee or elbow 1,075.00 2,225.40 Chinle San Andreas/Yeso Aquifer
April 1979 PW-3 900 14.0 2,932.83 1,387.79 248.00 1st Discharge tee or elbow 1,030.00 1,902.83 Chinle San Andreas/Yeso Aquifer
11/12/1999 PW-4 750 12.0? 1,895.73 2,979.78 178.51 1st Discharge tee or elbow | 1,020.003 819.73 Chinle San Andreas/Yeso Aquifer
NOTES:

* Basis of survey Refinery Control Point at 1000W, 2575N, plant elevation = 254.87 feet and MSL elevation = 6959.41 feet.

1) Well casing bottom elevation using Well Head Elevation Mark (North) as reference point.
2) Actual well casing diameter is 12 inches. The 176 feet of 24 inch steel casing is the actual cemented support for development of the well.
3) The actual total well depth is 1020 feet with additional 56 feet x 7-7/8 inch diameter open exploratory hole which was accounted for as total well depth of 1076 feet.

At the time of the survey by DePauli Engineering the artesian wells were not included as these wells have never been listed on the summary table or had questionable elevations.
These wells are sampled every three years and are not required to be gauged when sampling. A copy of an original survey dated February 13, 2003 conducted by DePauli Engineering is

attached for reference.
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APPENDIX D - TABLE 1 - Revised 9-21-2015

Table 1: Gallup Refinery - Ground Water Monitoring Schedule - Approved July 24-2015

. Collect GW
. . Sampling . . . .
Sampling Location ID Elevation, DTW, Water Quality Parameters Analytical Suite
Frequency
DTP
NAPI Secondary Containment (3
units) v ( Q NA NA BTEX+MTBE, GRO/DRO extended, WQCC Metals or check for fluids
RW-1 Q X NA Measure DTW, DTP (Hydrocarbon recovery). Sample for BTEX, MTBE, GRO/DRO if no SPH is detected
RW-2 Q X NA Same as RW-1
RW-5 Q X NA Same as RW-1
RW-6 Q X NA Same as RW-1
OW-1 Q X pH, EC, DO, ORP, Temp, TDS Visual check for artesian flow conditions: Sample for major cations/anions, WQCC Metals, VOCs, GRO/DRO extended
OW-10 Q X pH , EC, DO, ORP, Temp, TDS Visual check for artesian flow conditions: Sample for MTBE, uranium, arsenic, major cations/anions, VOCs, GRO/DRO
extended
OW-13 Q X pH, EC, DO, ORP, Temp, TDS VOCs, WQCC Metals, GRO/DRO extended
OW-14 Q X pH, EC, DO, ORP, Temp, TDS Same as OW-13
OW-29 Q X pH, EC, DO, ORP, Temp, TDS Same as OW-13
OW-30 Q X pH, EC, DO, ORP, Temp, TDS Same as OW-13
GWM-1 Q X pH, EC, DO, ORP, Temp, TDS Major cations/anions, VOC, GRO/DRO extended, WQCC Metals
Check for Water - if water is detected report to OCD & NMED within 24 hours. Sample for GRO/DRO extended, major
GWM-2 Q X NA R i
cations/anions, VOCs
Check for Water - if water is detected report to OCD & NMED within 24 hours. Sample for GRO/DRO extended, major
GWM-3 Q X NA R i
cations/anions, VOCs
NAPIS-1" Q X pH, EC, DO, ORP, Temp, TDS Major cations/anions, BTEX+MTBE, SVOC, GRO/DRO EXTENDED. WQCC Metals
NAPIS-2 ! Q X pH, EC, DO, ORP, Temp, TDS Same as Napis-1
NAPIS-3 ' Q X pH, EC, DO, ORP, Temp, TDS Same as Napis-1
KA-3' Q X pH, EC, DO, ORP, Temp, TDS Same as Napis-1
OAPIS-1 Q X pH, EC, DO, ORP, Temp, TDS VOCs, SVOC, GRO/DRO EXTENDED, WQCC Metals, Major cations/anions, Cyanide
STP1-NW Q X NA Major cations/anions, VOCS, GRO/DRO extended, WQCC Metals
STP1-SW Q X NA Major cations/anions, VOCS, GRO/DRO extended, WQCC Metals
Boiler Water & Cooling Tower Semi Annual (SA) H, EC, DO, ORP, Temp, TDS Major Cations/Anions
Blow down inlet to EP-2 P, &L BN ! P !
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) Collect GW
) . Sampling ) . . A
Sampling Location ID Elevation, DTW, Water Quality Parameters Analytical Suite
Frequency
DTP
Pond 12 SA pH, EC, DO, ORP, Temp, TDS No Longer in Service
Evaporation Pond 2 2 SA pH, EC, DO, ORP, Temp, TDS General Chemistry, VOC, SVOC, BOD, COD, E-Coli Bacteria, WQCC Metals
Evaporation Pond 3 2 SA pH, EC, DO, ORP, Temp, TDS Same as EP-2
Evaporation Pond 4 2 SA pH, EC, DO, ORP, Temp, TDS Same as EP-2
Evaporation Pond 5 2 SA pH, EC, DO, ORP, Temp, TDS Same as EP-2
Evaporation Pond 6 2 SA pH, EC, DO, ORP, Temp, TDS Same as EP-2
Evaporation Pond 7 2 SA pH, EC, DO, ORP, Temp, TDS Same as EP-2
Evaporation Pond 8 2 SA pH, EC, DO, ORP, Temp, TDS Same as EP-2
Evaporation Pond 9 2 SA pH, EC, DO, ORP, Temp, TDS Same as EP-2
Evaporation Pond 11 2 SA pH, EC, DO, ORP, Temp, TDS Same as EP-2
Evaporation Pond 12A 2 SA pH, EC, DO, ORP, Temp, TDS Same as EP-2
Evaporation Pond 12B 2 SA pH, EC, DO, ORP, Temp, TDS Same as EP-2
Any t Pond containi
ﬂziyd emporary Fond containing sA pH, EC, DO, ORP, Temp, DS |Same as EP-2
STP-1TO EP-2 (EP-2 Inlet) A NA VOC, GRO/DRO extended, BOD, COD, TDS
BW-1A Annual (A) X pH, EC, DO, ORP, Temp, TDS Major cations/anions, VOC,WQCC METALS, GRO/DRO extended
BW-1B A X pH, EC, DO, ORP, Temp, TDS Same as BW-1A
BW-1C A X pH, EC, DO, ORP, Temp, TDS Same as BW-1A
BW-2A A X pH, EC, DO, ORP, Temp, TDS Same as BW-1A
BW-2B A X pH, EC, DO, ORP, Temp, TDS Same as BW-1A
BW-2C A X pH, EC, DO, ORP, Temp, TDS Same as BW-1A
BW-3A A X pH, EC, DO, ORP, Temp, TDS Same as BW-1A
BW-3B A X pH, EC, DO, ORP, Temp, TDS Same as BW-1A
BW-3C A X pH, EC, DO, ORP, Temp, TDS Same as BW-1A
MW-1 A X pH, EC, DO, ORP, Temp, TDS Major cations/anions, VOCs,GRO/DRO extended, WQCC Metals, Cyanide, SVOCs
MW-2 A X pH, EC, DO, ORP, Temp, TDS Same as MW-1
MW-4 A X pH, EC, DO, ORP, Temp, TDS Same as MW-1
MW-5 A X pH, EC, DO, ORP, Temp, TDS Same as MW-1
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) Collect GW
) . Sampling ) . . A
Sampling Location ID Elevation, DTW, Water Quality Parameters Analytical Suite
Frequency
DTP

Oow-11 A X pH, EC, DO, ORP, Temp, TDS Major cations/anions, VOCS, WQCC Metals, GRO/DRO extended
OW-12 A X pH, EC, DO, ORP, Temp, TDS VOCS, WQCC METALS, GRO/DRO extended
OW-50 A X pH, EC, DO, ORP, Temp, TDS VOCS, GRO/DRO EXTENDED, WQCC METALS, GEN CHEM
OW-52 A X pH, EC, DO, ORP, Temp, TDS VOCS, GRO/DRO EXTENDED, WQCC METALS, GEN CHEM
SMW-2 X pH, EC, DO, ORP, Temp, TDS Major cations/anions, VOCS, GRO/DRO extended, WQCC Metals, Cyanide
SMW-4 X pH, EC, DO, ORP, Temp, TDS Major cations/anions, VOCS, SVOCS, GRO/DRO extended, WQCC Metals, Cyanide
All wells including the recovery
wells containing separate phase Annual Event X Major Cations/Anions, VOCs, SVOCs, WQCC 20.6.2.3103 Constituents.
hydrocarbons.
PW-3 A X pH, EC, DO, ORP, Temp, TDS VOC, SVOC, WQCC Metals, Cyanide, Nitrates

E 3 .
PW-2 St;’ftri‘r’]g i\r’]e;(;;g X pH, EC, DO, ORP, Temp, TDS  |VOC, SVOC, WQCC Metals, Cyanide, Nitrates

E 3 .
PW-4 very 3 years X pH, EC, DO, ORP, Temp, TDS  |VOC, SVOC, WQCC Metals, Cyanide, Nitrates

Starting in 2007
MKTE-01 Q X NA VOC, SVOC, WQCC Metals, GRO/DRO extended, Major cations/anions. Ground water samples will not be collected if
SPH is present in any of these wells.

MKTF-02 Q X NA Same as MKTF-01
MKTF-03 Q X NA Same as MKTF-01
MKTF-04 Q X NA Same as MKTF-01
MKTF-05 Q X NA Same as MKTF-01
MKTF-06 Q X NA Same as MKTF-01
MKTF-07 Q X NA Same as MKTF-01
MKTF-08 Q X NA Same as MKTF-01
MKTF-09 Q X NA Same as MKTF-01
MKTF-10 Q X NA Same as MKTF-01
MKTF-11 Q X NA Same as MKTF-01
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) Collect GW
Sampling Location ID Sampling Elevation, DTW, Water Quality Parameters Analytical Suite
Frequency DTP
MKTF-12 Q X NA Same as MKTF-01
MKTF-13 Q X NA Same as MKTF-01
MKTF-14 Q X NA Same as MKTF-01
MKTF-15 Q X NA Same as MKTF-01
MKTF-16 Q X NA Same as MKTF-01
MKTF-17 Q X NA Same as MKTF-01
MKTF-18 Q X NA Same as MKTF-01
MKTF-19 Q X NA Same as MKTF-01
MKTF-20 Q X NA Same as MKTF-01
MKTF-21 Q X NA Same as MKTF-01
MKTF-22 Q X NA Same as MKTF-01
MKTF-23 Q X NA Same as MKTF-01
MKTF-24 Q X NA Same as MKTF-01
MKTF-25 Q X NA Same as MKTF-01
MKTF-26 Q X NA Same as MKTF-01
MKTF-27 Q X NA Same as MKTF-01
MKTF-28 Q X NA Same as MKTF-01
MKTF-29 Q X NA Same as MKTF-01
MKTF-30 Q X NA Same as MKTF-01
MKTF-31 Q X NA Same as MKTF-01
MKTF-32 Q X NA Same as MKTF-01
MKTF-33 Q X NA Same as MKTF-01
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) Collect GW
Sampling Location ID Sampling Elevation, DTW, Water Quality Parameters Analytical Suite
Frequency DTP

MKTF-34 Q X NA Same as MKTF-01
MKTF-35 Q X NA Same as MKTF-01
MKTF-36 Q X NA Same as MKTF-01
MKTF-37 Q X NA Same as MKTF-01
MKTF-38 Q X NA Same as MKTF-01
MKTF-39 Q X NA Same as MKTF-01
MKTF-40 Q X NA Same as MKTF-01
MKTF-41 Q X NA Same as MKTF-01
MKTF-42 Q X NA Same as MKTF-01
MKTF-43 Q X NA Same as MKTF-01
MKTF-44 Q X NA Same as MKTF-01
MKTF-45 Q X NA Same as MKTF-01
DEFINITIONS:

STP-1TO EP-2 - Sample collected at the inlet to Evaporation Pond 2 from STP-1
NAPIS 1 = (KA-1R); NAPIS-2 = (KA-2R), NAPIS-3 = KA-3R) - monitor wells positioned around NAPIS to detect leakage

DO- Dissolved Oxygen; ORP - Oxygen Reduction Potential; Temp - Temperature; EC - Electrical or Specific Conductivity
TDS - Total Dissolved Solids; VOC - Volatile Organic Compounds-EPA Method 8260, must include MTBE
SVOC - Semi-Volatile Organic Compounds - EPA Method 8270, must include phenol

DRO - Diesel Range Organics, GRO - Gasoline Range Organics, MRO - Motor oil range organics = EPA Method 8015D (or as modified)
BTEX - Benzene, Toluene, Ethylbenzene, Xylene, plus Methyl Tert-Butyl Ether (MTBE) - EPA Method 8021+MTBE
General Chemistry - pH, specific conductance, cations, Anions
DTW - Depth to Water; DTP - Depth to Product; EP - Evaporation Pond; BW - Boundary Wells

MW - Monitor Well; OW - Observation Well; RW - Recovery Well; PW - Raw Water Production Well

WQCC metals include the RCRA 8 metals, must be analyzed as totals and dissolved

NA - Not Applicable
NOTES:

1) NAPIS 1, NAPIS 2, NAPIS 3: Detection of product during quarterly monitoring must comply with Section II.F.2 (twenty-four hour reporting) of NMED Post-Closure Care Permit
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samolin Collect GW
Sampling Location ID Al Elevation, DTW, Water Quality Parameters Analytical Suite
Frequency DTP

2) Sample using the State of New Mexico approved analytical methods as required by 20.6.4.14 NMAC, as amended through February 16, 2006 (use methods 9221-E and 9221-F, until EPA approves 40 CFR 136 methods. (Colilert, Colilert -
18, m-Coliblue24, membrane filter method)). Parameters are subject to change. Evaporation Pond samples must be collected at the inlet where waste water flows into the evaporation ponds.
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Table 2: Requested/Approved Changes to the Ground Water Monitoring Schedule

Sampling TR EY)
ollect
5 ) Frequency ) Water Quality . L1 i
Sampling Location ID (Q- Quarterly Elevation, Parameters Approved Analytical Suite 2014 Requested Changes Rationale for Requested Changes
A- Annual DTW, DTP
SA - Semi-Annual)
NAPI Secondary a NA NA BTEX+MTBE, GRO/DRO extended, WQCC Metals or check for fluids None
Containment (3 units)
RW-1 Q X NA Measure DTW, DTP (Hydrocarbon recovery). Sample for BTEX, MTBE, GRO/DRO if no SPH is None
detected
RW-2 Q X NA Same as RW-1 None
RW-5 Q X NA Same as RW-1 None
RW-6 Q X NA Same as RW-1 None
ow-1 Q X pH, EC, DO, ORP, |Visual check for artesian flow conditions: Sample for major cations/anions, WQCC Metals, None
Temp, TDS VOCs, GRO/DRO extended
pH, EC, DO, ORP,
OW-10 Q X Temp, TDS Same as OW-1 None
OW-13 Q X PH., EC, DO, ORP, VOCs, WQCC Metals, GRO/DRO extended None
Temp, TDS
pH, EC, DO, ORP,
OW-14 Q X Temp, TDS Same as OW-13 None
pH, EC, DO, ORP,
OW-29 Q X Temp, TDS Same as OW-13 None
pH, EC, DO, ORP,
OW-30 Q X Temp, TDS Same as OW-13 None
GWM-1 Q X PH, EC, DO, ORP, Major cations/anions, VOC, GRO/DRO/MRO, WQCC Metals None
Temp, TDS
Check for Water - if water is detected report to OCD & NMED within 24 hours. Sample for
GWM-2 X NA N
Q GRO/DRO extended, major cations/anions, VOCs one
GWM-3 Q X NA Same as GWM-2 None
NAPIS-1 2 Q X PH }Efr;pD(')l'i)cS)RPl Major cations/anions, BTEX+MTBE, SVOC, GRO/DRO/MRO, WQCC Metals None
NAPIS-2 2 Q X pH }Eﬁ;:?i}gw' Same as Napis-1 None
NAPIS-3 2 Q X pH }Efr;:(')l'i)csmpl Same as Napis-1 None
KA-32 Q X pH }Efr;:(')l'i)csmpl Same as Napis-1 None
OAPIS-1 Q X PH }Efr;pD(')l'i)cS)RPl Major Cations/anions, VOC, SVOC, GRO/DRO/MRO, WQCC Metals, Cyanide None
STP1-NW Q X NA Major cations/anions, VOCS, SVOCS, GRO/DRO/MRO, WQCC Metals None
STP1-SW Q X NA Same as STP1-NW None
Boiler Water & Cooling
H, EC, DO, ORP,
Tower Blow down inlet to SA NA pH, L, DO, ’ |Major Cations/Anions None
Temp, TDS
EP-2
H, EC, DO, ORP
Pond 1° SA NA PR, EL DD, ’ |NO LONGER IN SERVICE None
Temp, TDS
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Temp, TDS

Sampling @
5 ) Frequency ° eu_ o Water Quality 1 i
Sampling Location ID (Q- Quarterly Elevation, Parameters Approved Analytical Suite 2014 Requested Changes Rationale for Requested Changes
A- Annual DTW, DTP
SA - Semi-Annual)
Evaporation Pond 2 - 9° SA NA PH }EFT;’JD?;)CS)RP' General Chemistry, VOC, SVOC, BOD, COD, E-Coli Bacteria, WQCC Metals None
H, EC, DO, ORP,
) 3 NA pH, EC, DO, ORP, g
Evaporation Pond 11 SA Temp, TDS Same as EP-2 None
H, EC, DO, ORP,
) 3 NA pH, EC, DO, ORP, g
Evaporation Pond 12a SA Temp, TDS Same as EP-2 None
H, EC, DO, ORP,
) 3 NA pH, EC, DO, ORP, g
Evaporation Pond 12b SA Temp, TDS Same as EP-2 None
Any temporary Pond A NA pH, EC, DO, ORP, Same as EP-2 None
containing fluid Temp, TDS
STP-1 TO EP-2 (EP-2 Inlet) A NA NA VOC, GRO/DRO/MRO, BOD, COD, TDS None
BW-1A A X PH, EC, DO, ORP, Major cations/anions, VOC, WQCC METALS, GRO/DRO extended None
Temp, TDS
pH, EC, DO, ORP,
2 A X B
BW-1B Temp, TDS Same as BW-1A None
pH, EC, DO, ORP,
2 A X B
BW-1C Temp, TDS Same as BW-1A None
BW-2A A X PH, EC, DO, ORP, | e as BW-1a None
Temp, TDS
pH, EC, DO, ORP,
B A X B
BW-2B Temp, TDS Same as BW-1A None
pH, EC, DO, ORP,
B A X B
BW-2C Temp, TDS Same as BW-1A None
BW-3A A X PH, EC, DO, ORP, | e as BW-1a None
Temp, TDS
pH, EC, DO, ORP,
B A X B
BW-3B Temp, TDS Same as BW-1A None
BW-3C A X pH lTErCr;:?bcs)Rpl Same as BW-1A None
MW-1 A X PH }EFT;:?;S)RP' Major cations/anions, VOCs,GRO/DRO extended, WQCC Metals, Cyanide, SVOCs None
MW-2 A X pH }EFT;:?;S)RP' Same as MW-1 None
MW-4 A X pH }Eﬁ;:?bcsmp' Same as MW-1 None
MW-5 A X pH lTErCr;:?bcs)Rpl Same as MW-1 None
OW-11 A X PH, EC, DO, ORP, Major cations/anions, VOCS, WQCC Metals, GRO/DRO extended None
Temp, TDS
ow-12 A X PH, EC, DO, ORP, VOCS, WQCC METALS, GRO/DRO extended None
Temp, TDS
OW-50 A X PH., EC, DO, ORP, VOCS, GRO/DRO EXTENDED, WQCC METALS, GEN CHEM None
Temp, TDS
ow-52 A X PH, EC, DO, ORP, | e as ow-50 None
Temp, TDS
SMW-2 A X PH, EC, DO, ORP, Major cations/anions, VOCS, GRO/DRO extended, WQCC Metals, Cyanide None
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Sampling TR EY)
ollect
5 ) Frequency ) Water Quality . L1 i
Sampling Location ID || (o quarterly Elevation, ————— Approved Analytical Suite 2014 Requested Changes Rationale for Requested Changes
A-Annual DTW, DTP
SA - Semi-Annual)
SMW-4 A X PH }EzpD?l'i)cS)Rpl Major cations/anions, VOCS, SVOCS, GRO/DRO extended, WQCC Metals, Cyanide None
Each of the site wells have been reviewed
individually to determi hat
All wells including the Remove this requirement from n M_ ually to determine wha
I taini the monitoring schedule as all constituents should be analyzed and the
recovery wells containing Annual Event X Major Cations/Anions, VOC, SVOC, WQCC 20.6.2.3103 Constituents. e ) appropriate frequency. This is reflected
separate phase wells are already defined as to - .
hyd b frequency and analvtical suites above where each well is listed. This
ydrocarbons. quency Vi uites. requirement that refers to all wells is
redundant and is not necessary.
PW-3 A X PH, EC, DO, ORP, VOC, SVOC, WQCC Metals, Cyanide, Nitrates None
Temp, TDS
Every 3 years. pH , EC, DO, ORP, ) )
PW-2 Starting in 2008 X Temp, TS VOC, SVOC, WQCC Metals, Cyanide, Nitrates None
Every 3 years. pH , EC, DO, ORP, ) )
PW-4 Starting in 2007 X Temp, TS VOC, SVOC, WQCC Metals, Cyanide, Nitrates None
MKTF-01 Q X NA Voc, SVOC', WQCC Metals, GR'O/DRQ extendeé, Major cations/anions. Ground water None
samples will not be collected if SPH is present in any of these wells.
MKTF-02 Q X NA Same as MKTF-01 None
MKTF-03 Q X NA Same as MKTF-01 None
MKTF-04 Q X NA Same as MKTF-01 None
MKTF-05 Q X NA Same as MKTF-01 None
MKTF-06 Q X NA Same as MKTF-01 None
MKTF-07 Q X NA Same as MKTF-01 None
MKTF-08 Q X NA Same as MKTF-01 None
MKTF-09 Q X NA Same as MKTF-01 None
MKTF-10 Q X NA Same as MKTF-01 None
MKTF-11 Q X NA Same as MKTF-01 None
MKTF-12 Q X NA Same as MKTF-01 None
MKTF-13 Q X NA Same as MKTF-01 None
MKTF-14 Q X NA Same as MKTF-01 None
MKTF-15 Q X NA Same as MKTF-01 None
MKTF-16 Q X NA Same as MKTF-01 None
MKTF-17 Q X NA Same as MKTF-01 None
MKTF-18 Q X NA Same as MKTF-01 None
MKTF-19 Q X NA Same as MKTF-01 None
MKTF-20 Q X NA Same as MKTF-01 None
MKTF-21 Q X NA Same as MKTF-01 None
MKTF-22 Q X NA Same as MKTF-01 None
MKTF-23 Q X NA Same as MKTF-01 None
MKTF-24 Q X NA Same as MKTF-01 None
MKTF-25 Q X NA Same as MKTF-01 None
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Sl Collect GW
Sampling Location ID (F;eg::tr::\; Elevation, V\::ﬁl::_i:y Approved Analytical Suite® 2014 Requested Changes Rationale for Requested Changes
A- Annual DTW, DTP
SA - Semi-Annual)

MKTF-26 Q X NA Same as MKTF-01 None
MKTF-27 Q X NA Same as MKTF-01 None
MKTF-28 Q X NA Same as MKTF-01 None
MKTF-29 Q X NA Same as MKTF-01 None
MKTF-30 Q X NA Same as MKTF-01 None
MKTF-31 Q X NA Same as MKTF-01 None
MKTF-32 Q X NA Same as MKTF-01 None
MKTF-33 Q X NA Same as MKTF-01 None
MKTF-34 Q X NA Same as MKTF-01 None
MKTF-35 Q X NA Same as MKTF-01 None
MKTF-36 Q X NA Same as MKTF-01 None
MKTF-37 Q X NA Same as MKTF-01 None
MKTF-38 Q X NA Same as MKTF-01 None
MKTF-39 Q X NA Same as MKTF-01 None
MKTF-40 Q X NA Same as MKTF-01 None
MKTF-41 Q X NA Same as MKTF-01 None
MKTF-42 Q X NA Same as MKTF-01 None
MKTF-43 Q X NA Same as MKTF-01 None
MKTF-44 Q X NA Same as MKTF-01 None
MKTF-45 Q X NA Same as MKTF-01 None
DEFINITIONS:

STP-1TO EP-2 - Sample collected at the inlet to Evaporation Pond 2 from STP-1

NAPIS 1 = (KA-1R); NAPIS-2 = (KA-2R), NAPIS-3 = KA-3R) - monitor wells positioned around NAPIS to detect leakage

DO- Dissolved Oxygen; ORP - Oxygen Reduction Potential; Temp - Temperature; EC - Electrical or Specific Conductivity

TDS - Total Dissolved Solids; VOC - Volatile Organic Compounds-EPA Method 8260, must include MTBE
SVOC - Semi-Volatile Organic Compounds - EPA Method 8270, must include phenol

DRO - Diesel Range Organics, GRO - Gasoline Range Organics, MRO - Motor oil range organics = EPA Method 8015D (or as modified)

BTEX - Benzene, Toluene, Ethylbenzene, Xylene, plus Methyl Tert-Butyl Ether (MTBE) - EPA Method 8021+MTBE

General Chemistry - pH, specific conductance, cations, Anions

DTW - Depth to Water; DTP - Depth to Product; EP - Evaporation Pond; BW - Boundary Wells
MW - Monitor Well; OW - Observation Well; RW - Recovery Well; PW - Raw Water Production Well

WQCC metals include the RCRA 8 metals, must be analyzed as totals and dissolved

NA - Not Applicable
NA - Not Applicable

NOTES:

1) Analytical suite include those listed in the approved sampling/monitoring schedule letter from NMED dated July 24, 2015; “Approval Approval with Modifications Facility-Wide Ground Water Monitoring Work

Plan - 2012 Updates; 2013 Updates; 2014 Updates for 2015".

2) NAPIS 1, NAPIS 2, NAPIS 3: Detection of product during quarterly monitoring must comply with Section I1.F.2 (twenty-four hour reporting) of NMED Post-Closure Care Permit

3) Sample using the State of New Mexico approved analytical methods as required by 20.6.4.14 NMAC, as amended through February 16, 2006 (use methods 9221-E and 9221-F, until EPA approves 40 CFR 136

methods. (Colilert, Colilert - 18, m-Coliblue24, membrane filter method)). Parameters are subject to change. Evaporation Pond samples must be collected at the inlet where waste water flows into the evaporation

ponds.
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WELL INSTALLATION

Well No.: MKTF-01

Client: Western Refining Southwest, Inc. Total Depth: 16' bgl Start Date: 11/14/2013
Site: Gallup Refinery - Seep West of Tank 102 Ground Water: Saturated @ 5' bgl Finish Date: 11/14/2013

Job No.: UEC01809

Geologist: Tracy Payne
Driller: Enviro-Drill, Inc.

Drilling Rig: CME 75

Elev., TOC (ft. msl): 6920.67
Elev., PAD (ft. msl): 6918.28
Elev., GL (ft. msl): --

Site Coordinates:

Drilling Method: Hollow Stem Augers N 1,633,864.41 E 2,545,561.73
Sampling Method: Split Spoon
Comments: N 35°29.346' W 108°25.782'; Boring ID - HA1
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RPS

Client: Western Refining Southwest, Inc.
Site: Gallup Refinery - Seep West of Tank 102
Job No.: UEC01809

Geologist: Tracy Payne
Driller: Enviro-Drill, Inc.

Drilling Rig: CME 75
Drilling Method: Hollow Stem Augers

WELL INSTALLATION

Well No.: MKTF-02
Start Date: 11/14/2013
Finish Date: 11/14/2013

Total Depth: 19" bgl

Ground Water: Saturated @ 9' bgl
Elev., TOC (ft. msl): 6917.45
Elev., PAD (ft. msl): 6915.00
Elev., GL (ft. msl): --

Site Coordinates:

N 1,633,946.93 E 2,545,530.46

Sampling Method: Split Spoon
Comments: N 35°29.360" W 108°25.789'; Boring ID HA3
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Tl gl% 8 o Sample Description Completion Results
=] < | 5 [e]
3| O
o285l @ | &
a a | un s} o
34 —
3 Q
= 3]
= O
E 2
-1 x
- [$]
E Ground Surface 3
3 / Silty Clay (CL) 25
15 Low plasticity, firm, damp, brown-reddish brown, no g T @2
3 odor 8% @ =
. o _6 2 <@ -
Jeas 100 =y < 2 3
- S c kol 2
E / 29 2 £ S
3 o 3 a =
5-320.1 _ - »© 5 & =
3 / Silty Clay (CL) o 3
3 7 Similar to above, odor at 6' bgl with black °; a
3400 7 100 discoloration S 2
7—: 7 § =
Jo33 _ é L 8 8
= 100 | Sandy Clay (CL) 3 6_% 0o
94800 Low plasticity, soft, moist to saturated at 9' bgl, s 5 !
3 hydrocarbon odor, no phase-separated g = a
3 hydrocarbon = 5 8
113 Sandy Clay/Clayey Sand (SC/CL) E g 2
3 Fine grain, compact, saturated, dark brown, ) o g
3 hydrocarbon odor, no phase-separated L>’ % ~
= hydrocarbon o pg 5
13—: < q (%)
E 100 % = g
3 [9p] [
153 % £
- <
E E
= L
173 17 :
3 17.5' |
= =
193 19' e
3 Total Depth = 19' BGL 8
RPS 512/347-7588

1250 S. Capital of Texas Hwy., Bldg. 3, Suite 200

Austin, Texas 78746

Sheet: 1 of 1
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WELL INSTALLATION

Well No.: MKTF-03

RPS

Client: Western Refining Southwest, Inc. Total Depth: 19’ bgl Start Date: 11/7/2013
Site: Gallup Refinery - Seep West of Tank 102 Ground Water: Saturated @ 8' bgl Finish Date: 11/7/2013
Job No.: UEC01809 Elev., TOC (ft. msl): 6931.31

Geologist: Tracy Payne Elev., PAD (ft. msl): 6931.73

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

Drilling Rig: CME 75 Site Coordinates:

Drilling Method: Hollow Stem Augers N 1,633,746.53 E 2,545,756.87

Sampling Method: Split Spoon
Comments: N 35°29.328' W108°25.743'; Boring ID - SB01

0| &
~|~lc| @ =
£lE|8|8| - .
Tl gl% 8 o Sample Description Completion Results
°o|l2|8| o | &
a a | s} o
-1 —
E _ Ground Surface IE [
] NS Fill (Silt/Sand) g Q
] | Fine grain, loose, dry to damp, brown, no odor o X v "
1164 ; 2 = 1" o <
] el é E g A i
_ ': Leh S Q s q)
. / Silty Clay (CL) 2 = 2 3
7 Low plasticity, firm, damp, brown/reddish brown, no £ o < 3 =
39423 / 40 | odor 28 % & £ '
. 50 15 =
E % = 5 3
= / Silty Clay (CL) § © >
] Similar to above, no odor T Q
5330 / 70 )
Ny ;
1 (%]
n A © 5
3 / Silty Clay (CL) 5
] Similar to above, sandy at base from 7.75-8.0" bgl, IS
7375 90 no odor o 2
] 3 @ @
] = / Silty Clay (CL) P S =
7 w Fine grain sand seams throughout, saturated, S B
9326 | o / 90 phase-separated hydrocarbon, hydrocarbon odor, S i
m o / clear phase-separated hydrocarbon poured out of 2 o
] e ) split spoon 2 3
. i / Silty Clay (CL) 0 e
11312 | = % Similar to above with sand seams, saturated with o )
7 o / phase-separated hydrocarbon, hydrocarbon odor, S <
7 s / dark brown IS S
_ _74 8 -
3 : Gravelly Sand (SW) :,
] E': Fine to medium to coarse grain, loose, saturated
131368 | i pigtidl 80 with phase-separated hydrocarbon, black,
] Rl hydrocarbon odor
. el e Gravelly Sand (SW)
] L Similar to above
154700 | = prgoi2] 60
RPS ] 512/347-7588
1250 S. Capital of Texas Hwy., Bldg. 3, Suite 200 Sheet: 1 of 2 512/347-8243
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RPS

Client: Western Refining Southwest, Inc.
Site: Gallup Refinery - Seep West of Tank 102

Job No.: UEC01809

Geologist: Tracy Payne
Driller: Enviro-Drill, Inc.

Drilling Rig: CME 75

Drilling Method: Hollow Stem Augers
Sampling Method: Split Spoon
Comments: N 35°29.328' W108°25.743"; Boring ID - SBO1

WELL INSTALLATION

Well No.: MKTF-03
Total Depth: 19" bgl Start Date: 11/7/2013
Ground Water: Saturated @ 8' bgl Finish Date: 11/7/2013
Elev., TOC (ft. msl): 6931.31
Elev., PAD (ft. msl): 6931.73
Elev., GL (ft. msl): --
Site Coordinates:
N 1,633,746.53 E 2,545,756.87

o | £
~| |l ] @ =
£|ElS| S| 2 - .
Sla|5|© [} Sample Description Completion Results
] ol 8| 3
e S = o
o Q| %l a| 3
a a | ) o
] e Silty Sand/Silty Clay (SM/CL) | |iEg
] / Low plasticity, firm, moist, brown, faint odor, no |
17 10 phase-separated hydrocarbon s
] / Silty Clay (CL) 2
7 7 Poor recovery ’
] 18 5 ]
] 80 Clay (CH) 185 S S
7 /é High plasticity, very dense, damp, light reddish = .
197225 brown, faint odor - k= 8
] T . o T 2 o
E otal Depth = 19' BGL o= © >
. S -g (@] o
g S @ 3
- <t o <
21 <8 @
i 8 2 °
. v 8 3
] =) o
7 T S
. =
23 é
] o
. <
25
27
29
31
RPS ] 512/347-7588
1250 S. Capital of Texas Hwy., Bldg. 3, Suite 200 Sheet: 2 of 2 512/347-8243

Austin, Texas 78746




WELL INSTALLATION
Well No.: MKTF-04

Client: Western Refining Southwest, Inc. Total Depth: 24' bgl Start Date: 11/12/2013
Site: Gallup Refinery - Seep West of Tank 102 Ground Water: Saturated @ 14" bgl Finish Date: 11/12/2013
Job No.: UEC01809 Elev., TOC (ft. msl): 6933.57

Geologist: Tracy Payne Elev., PAD (ft. msl): 6933.90

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

Drilling Rig: CME 75 Site Coordinates:

Drilling Method: Hollow Stem Augers N 1,633,649.46 E 2,545,752.83

Sampling Method: Split Spoon
Comments: N 35°29.310' W 108°25.742"; Boring ID SB03

a|
S| EIS| = | 2
S|lalE]| O o Sample Description Completion Results
c |l a8 o 3
e S =1
2o|5 8| 8
[= W)} ) o
-1 —
3 Ground Surface s p T
] Fill (Silt/Gravel) § Q
] :10 » Low plasticity, very dense, dry, light brown, no odor o M ;5 . "
—'v. = ¥ ‘ o = kS
- 5o S N S
] S ¢& 2 \ o B
: Fill (Silt/Gravel) Te s \ £ 8
.. c 0 c \ — [
] Similar to above, black, dense at base, no odor 3 g o} \ Qo =
3117 =3 2 \ £ '
7 et 7 @ § K b=
] el S £ \ B H
. NS [T O] = O
= / Silty Clay (CL) © § i z
7 Low plasticity, stiff, damp, reddish brown, no odor, \ g
516 / 90 calcareous \ &
- | = =
. / Gravelly Sandy Clay (CL) % § N
m Low plasticity, loose to firm, damp, brown, no odor = %
726 / 2 2 N\
- N\
. % O \\\\\
] Silty Clay (CL) 5
7 / Low plasticity, very soft, damp, reddish brown, §
9708 / 70 hydrocarbon odor §
] c
] 10' g é
] 7/ 7 Clay (CH) & i pu
7 / High plasticity, firm, damp, reddish brown, = 2
113369 80 hydrocarbon odor P 5
] / . 3 2
] Sandy Clay/Clayey Sand (SC/CL) B £ 5
m Low plasticity, fine grain, soft, damp, reddish Q » °
131660 brown, hydrocarbon odor o Q =
] g s @
] £ . 4
] Sandy Clay (SC) 2 -
] Similar to above, saturated sand seams, fr
1585 hydrocarbon odor, brown
RPS . . ] 512/347-7588
1250 S. Capital of Texas Hwy., Bldg. 3, Suite 200 Sheet: 1 of 2 512/347-8243
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WELL INSTALLATION

Well No.: MKTF-04

RPS

Client: Western Refining Southwest, Inc. Total Depth: 24' bgl Start Date: 11/12/2013
Site: Gallup Refinery - Seep West of Tank 102 Ground Water: Saturated @ 14" bgl Finish Date: 11/12/2013
Job No.: UEC01809 Elev., TOC (ft. msl): 6933.57

Geologist: Tracy Payne Elev., PAD (ft. msl): 6933.90

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

Drilling Rig: CME 75 Site Coordinates:

Drilling Method: Hollow Stem Augers N 1,633,649.46 E 2,545,752.83

Sampling Method: Split Spoon
Comments: N 35°29.310" W 108°25.742'; Boring ID SB03

o | &

~ | ~| € ] =

£ E|lS| 2| ¢ - .

Sla|5|© [} Sample Description Completion Results

] ol 8| 3

o285l @ | &

[a] a | un s} o
. Sandy Clay (SC)
] Similar to above, moist to saturated, hydrocarbon

1764 odor, brown | o
- = ©
] s O
] o (&)
. Sandy Clay (SC) 3 &
:33 Low plasticity, fine grain, soft, moist to saturated, (I =

19— light reddish brown, hydrocarbon odor, gravelly at T g £
] base & n »
] " o o el
. Silty Clay (CL) 3 3 g
. Low plasticity, stiff, damp, light reddish brown = ) 3
- grading to yellowish/greenish gray, becomes more g § =

213 silty at base S = <
] 2 e
g 2 & -
— (/) H
- <
] 25 2 |
— o

23 o
] i <
- <
] 24 B 2
] Total Depth = 24' BGL = o

25

27

29

31

RPS ) 512/347-7588
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RPS

WELL INSTALLATION

Well No.: MKTF-05

Client: Western Refining Southwest, Inc. Total Depth: 15' bgl Start Date: 11/12/2013
Site: Gallup Refinery - Seep West of Tank 102 Ground Water: Saturated @ 10’ bgl Finish Date: 11/12/2013

Job No.: UEC01809

Geologist: Tracy Payne
Driller: Enviro-Drill, Inc.

Drilling Rig: CME 75

Elev., TOC (ft. msl): 6942.22
Elev., PAD (ft. msl): 6939.49
Elev., GL (ft. msl): --

Site Coordinates:

Drilling Method: Hollow Stem Augers N 1,633,472.30 E 2,545,769.95
Sampling Method: Split Spoon
Comments: N 35°29.282" W 108°25.739'; Boring ID - SB06

0| &
~|~lc| @ =
£lE|8|8| - .
Tl gl% 8 o Sample Description Completion Results
=] < | 5 [e]
3| O
°o|l2|8| o | &
a a | s} o
-3 S —
3 Q
E 3
] 2
-1 —: _g
3 Ground Surface 3
3 Fill (Silty Clay/Gravel) )
1452.6 Low plasticity, firm, damp, brown, faint odor g T 2
= < n =
3 ey 2 B o S
3 Silty Clay (CL) % ® D ° 3
3180 Low plasticity, firm, damp, reddish brown, odor, 8% o 5 g
3 calcareous e S © g
= E e 4 “g IS I_S
E Sandy Clay/Clayey Sand (CL/SC) 3 3 2 = £
54224 Low plasticity, fine grain, damp, dark brown, 2 i 2
3 hydrocarbon odor, sand seams present o 2
- ; o
3 / Sandy Clay/Clayey Sand (CL) a o 9
731202 90 | Similar to above | S T ¢
3 c o [$]
- 3 x 2 = 0
E / Sandy Silty Clay (CL) s ga S =
991228| o 90 Low plasticity, soft, damp, dark brown, hydrocarbon = 5 v 3
= odor 2 2w
= Bl w —=
E = / Sandy Clay (CL) 3 23
1131525 o 90 Similar to above, with moist to saturated sand ° a 3
3 o seams, hydrocarbon odor 8 Q g
3 = / 2
3 b Clayey Sand (SC) a Cg %
13—:377 Fine grain, loose to compact, saturated, = q S
E hydrocarbon odor, dark brown " 5 =] '::
3 Sandy Clay (CL) 145 2 |
153 Low plasticity, soft to firm, moist, dark brown, 150 ¥ -
3 hydrocarbon odor °
- >
3 Total Depth = 15' BGL 3
17
19
RPS ] 512/347-7588
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WELL INSTALLATION

Well No.: MKTF-06

Client: Western Refining Southwest, Inc. Total Depth: 21' bgl Start Date: 11/11/2013
Site: Gallup Refinery - Seep West of Tank 102 Ground Water: Saturated @ 17.5'bgl  Finish Date: 11/11/2013

Job No.: UEC01809

Geologist: Tracy Payne
Driller: Enviro-Drill, Inc.

Drilling Rig: CME 75

Elev., TOC (ft. msl): 6946.81
Elev., PAD (ft. msl): 6944.24
Elev., GL (ft. msl): --

Site Coordinates:

Drilling Method: Hollow Stem Augers N 1,633,556.28 E 2,545,811.85
Sampling Method: Split Spoon
Comments: N 35°29.295" W 108°25.732'; Boring ID - SB08

o | £
~|~lc| @ =
£|E|S| 5| & -~ .
Tl gl% 8 o Sample Description Completion Results
= ~ = [}
2 O
o298l o &
(= I T /)] ) o
-3 —
. Q.
- 3]
E o
- 2
7 X
-1 3
] g
3 Ground Surface ; r
; Fill (Silt/Silty Clay) 3 ©
13159 70 Low plasticity, stiff, dry, light brown, no odor o E ‘E
E , 3
- = oy — e
. Fill (Silty Clay/Gravel) ga < ? 3
37008 60 Similar to above, dry, no odor B g *g L 2
3 B 5 = £ =
3 o o) © =
] — «Q o =
m Fill (Silty Clay) o) o
: . . ) >
53177 60 Similar to above, damp, no odor o &
] g
3 <
3 Fill (Silty Clay) ?
= Low plasticity, soft, damp, brown, gravel and wood <
’ :264 40 debris é
. o
] 8' 5
= No recovery %
o] g E
] 3 &
] T — 100 = g
490 A Fill (Silty Clay/Gravel) Q &
113 B Similar to above e o
. < > N
. °'.°° 10 % s ,a—
£ e ? o
3 St : S
133 / Sandy Silty Clay (CL) a
Js60 7 Low plasticity, soft, damp to moist at base, brown, g
] // 100 | hydrocarbon odor 5
. w
3 <«
154 : >
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RPS

Client: Western Refining Southwest, Inc.
Site: Gallup Refinery - Seep West of Tank 102

Job No.: UEC01809

Geologist: Tracy Payne
Driller: Enviro-Drill, Inc.

Drilling Rig: CME 75

Drilling Method: Hollow Stem Augers

Total Depth: 21" bgl

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

Sampling Method: Split Spoon
Comments: N 35°29.295" W 108°25.732'; Boring ID - SB08

Ground Water: Saturated @ 17.5' bgl
Elev., TOC (ft. msl): 6946.81
Elev., PAD (ft. msl): 6944.24

N 1,633,556.28 E 2,545,811.85

WELL INSTALLATION

Well No.: MKTF-06
Start Date: 11/11/2013

Finish Date: 11/11/2013

o | £
~|~lc| @ =
£|ElS| S| 2 -~ .
Sla|5|© [} Sample Description Completion Results
£/2/5/9| 3
o2 Q] 0 in
O | = | ® (%)) [) ~N
(= I T /)] ) o -
c
di11s / 100 | Sandy Silty Clay (CL) 2
] o | Similar to above, moist, oily, hydrocarbon odor : %
173 ~ —a @
3 - Gravelly Sandy Clay (CL) % o A 4
3 - Low plasticity, firm, moist, oily, 1" gravel, strong S =
E i 100 | \ hydrocarbon odor 5 o
19_: : Clayey Gravel Sand (SC) T o
. . . [&)
1o / Fine to medium grain, loose, saturated, phase- Tw
1225 separated hydrocarbon present, black, 3 5
3 / 100 |\ hydrocarbon odor 209 3
N Sandy Clay (CL) 53 o
= Low plasticity, firm, moist, black hydrocarbon odor I UQ) = 8
- = ()
3 Total Depth = 21' BGL 20 g 3
] a © o
] g S
23 p <
. 3 §
] = g
— ©
3 ©
25 =
7 <
. (2]
3 =
- L
] <
27—
29
31
33
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RPS

Client: Western Refining Southwest, Inc.

WELL INSTALLATION

Well No.: MKTF-07
Start Date: 11/11/2013
Finish Date: 11/11/2013

Total Depth: 15' bgl

Site: Gallup Refinery - Seep West of Tank 102 Ground Water: Saturated @ 5' bgl

Job No.: UEC01809

Geologist: Tracy Payne
Driller: Enviro-Drill, Inc.

Drilling Rig: CME 75
Drilling Method: Hollow Stem Augers

Elev., TOC (ft. msl): 6947.18
Elev., PAD (ft. msl): 6944.40
Elev., GL (ft. msl): --

Site Coordinates:

N 1,633,555.11 E 2,545,885.42

Sampling Method: Split Spoon
Comments: N 35°29.295" W 108°25.710'; Boring ID - SB10

o | £
~|~lc| @ =
£|ElS| S| 2 -~ .
S|la|®]| O [} Sample Description Completion Results
] o 8| on 3
e S = o
o298l o &
(= I T /)] ) o
-3 EE—
- Q.
7 ©
3 O
E 2
-1 S
E 3
e Ground Surface 3
] Fill (Silty Clay) g%
13132 Low plasticity, firm, dry to damp, brown, faint odor 8 X 12
: oY e 5
- . 5% 2 3 2 .
3 Fill (Clay/Sand/Gravel) o8 a 2 2 8
33235 Damp, hydrocarbon odor DE_ e % 5 2 8
3 3 o S e 5 £
e " - 2 5 4 B 8 ® c
= Fill (Clay/Caliche Rock) » o 3] a @ %
571202 Odor h¥ o
3 Silty Sand (SM) o
= Fine grain, loose, saturated, phase-separated =
e hydrocarbon, oily, brown to dark brown, 5
73372 hydrocarbon odor C 2
3 o -
= Silty Sand (SM) 8 L 8T
3 Similar to above, saturated 3 8 o
9 Silty Clay (CL) s 5 o
3 Low plasticity, firm, damp, brown, hydrocarbon S = g
3 odor 3 ° <
= No recovery % § 2
113 g o 8
] z o 0
= o o =
3 i S =
R 5 = 2
- w L
] 14 % =
3 145 |
157 15' -
3 Total Depth = 15' BGL >
E §
17—5
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WELL INSTALLATION

Well No.: MKTF-08

RPS

Client: Western Refining Southwest, Inc. Total Depth: 20’ bgl Start Date: 11/11/2013
Site: Gallup Refinery - Seep West of Tank 102 Ground Water: Saturated @ 10.5'bgl  Finish Date: 11/11/2013
Job No.: UEC01809 Elev., TOC (ft. msl): 6947.09

Geologist: Tracy Payne Elev., PAD (ft. msl): 6944.02

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

Drilling Rig: CME 75 Site Coordinates:

Drilling Method: Hollow Stem Augers N 1,633,598.94 E 2,545,885.02

Sampling Method: Split Spoon
Comments: N 35°29.302" W 108°25.716"; Boring ID - SB11

o | £
~|=l<c| & =
= o| = - _— .
= cE:. =| O [} Sample Description Completion Results
] o 8| on 3
e S =
2o|5 8| 8
(= I T /)] ) o
34 "
: Q
= 3]
3 O
3 2
13 3
3 Ground Surface 3 T
3 Fill (Silty Clay/Gravel) 2 &
1485 Low plasticity, firm, dry to damp, odor g ) *\% 2
3 < [] =
3 o ° § o S
E Fill (Silty Clay/Gravel) 23 ® \ o e
34273 Similar to above g < o § 5 %
- 29 c kol 2
= S -
3 Clay (CH) g S 8 \ g <
5386 High plasticity, stiff, damp, brown with light brown 7] \ 0 2
E pockets of silt, odor o o %’
= Silty Clay (CL) o S
73308 90 Low plasticity, soft/crumbly, dry to damp, brown, S &
3 % hydrocarbon odor g 'é 3
- 1 Q =
E / Silty Clay (CL) L g
971126 i 80 Low plasticity, soft, damp, brown, hydrocarbon odor & 2
= © : 5 2
E w7 Silty Clay (CL) c i 4
3 = [T - - g 5 =g
11789 80 Similar to above, moist 5] g 8
— O
3 _ A Silty Clay (CL) 2 ﬁ (>3
3 o / Medium grain, loose, saturated, phase-separated 5 3 o
133558 | o 90 hydrocarbon, hydrocarbon odor, brown g n 9
- A o .
3 o / Sandy Silty Clay (CL) % g é
E EEEE Low plasticity, soft to firm, moist, hydrocarbon odor 5 - 3
153 i / Sandy Clay (CL) 0 g
E o Low plasticity, soft to compact, saturated, phase- o 2
3 P / separated hydrocarbon, hydrocarbon odor g =
173 o / % 2
3 o - L
3 e 18 ¥ &
3 e / 18.5' !
194 =
= o <
E = Z 20' o
= Total Depth = 20' BGL 8
RPS ] 512/347-7588
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WELL INSTALLATION
Well No.: MKTF-09

Client: Western Refining Southwest, Inc. Total Depth: 22' bgl Start Date: 11/11/2013
Site: Gallup Refinery - Seep West of Tank 102 Ground Water: Saturated @ 12" bgl Finish Date: 11/11/2013
Job No.: UEC01809 Elev., TOC (ft. msl): 6946.50

Geologist: Tracy Payne Elev., PAD (ft. msl): 6943.57

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

Drilling Rig: CME 75 Site Coordinates:

Drilling Method: Hollow Stem Augers N 1,633,681.33 E 2,545,895.93

Sampling Method: Split Spoon
Comments: N 35°29.316" W 108°25.715'; Boring ID - SB13

0w | ¥
—~ | ~| ] g
£ E|8| 2| 2 L .
Sla|5|© [} Sample Description Completion Results
] ol 8| 3
o N = o
g o5l a| 8
o [T )] s | o
-3+ —
- Q
— ©
7 (@)
3 2
: X
-1 3
3 <
3 Ground Surface ; T
7 Fill (Silty Clay) 3 2
= Low plasticity, stiff, dry to damp, no odor, brown O3 »
1—921.9 SN k=
: 5y B g
- il (Si s& 3 g 3
] Fill (Silty Clay) & o o T g
3] Similar to above, gravel T © 2 5 3
132.7 @5 S - =
. %) g = I [
. O [} © <
. - @ a B
3 Silty Clay (CL) o O
7 o ; ; >
53361 Low plasticity, soft, damp, brown, faint odor o a
] <
3 5
3 Silty Clay (CL) 2
7337 Similar to above 7 <
3 S x
3 Silty Clay (CL) s g
. LN N —
93533 Similar to above 9 = 3
. Sandy Clay (CL) 2 i o
] Similar to above, increase in sand and moisture T g 5
] Sandy Clay (CL) = @ ®
114314 Similar to above, moist, hydrocarbon odor, dark %) 3 2
= o brown 0 z &
] ¥ = § ¥
3 Sandy Clay/Clayey Sand (CL/SC) ¥ S -
133651 o Fine to medium grain, compact, moist to saturated, 5
R hydrocarbon odor o
— <
7 |
3 Sandy Clay/Clayey Sand (CL/SC)
153587 Similar to above, saturated, sheen observed on
7 split spoon, black, hydrocarbon odor
RPS ] 512/347-7588
1250 S. Capital of Texas Hwy., Bldg. 3, Suite 200 Sheet: 1 of 2 512/347-8243
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RPS

Client: Western Refining Southwest, Inc.
Site: Gallup Refinery - Seep West of Tank 102
Job No.: UEC01809

Geologist: Tracy Payne

Driller: Enviro-Drill, Inc.

Drilling Rig: CME 75

Drilling Method: Hollow Stem Augers
Sampling Method: Split Spoon

WELL INSTALLATION

Well No.: MKTF-09
Total Depth: 22' bgl Start Date: 11/11/2013
Ground Water: Saturated @ 12’ bgl Finish Date: 11/11/2013
Elev., TOC (ft. msl): 6946.50
Elev., PAD (ft. msl): 6943.57
Elev., GL (ft. msl): --
Site Coordinates:
N 1,633,681.33 E 2,545,895.93

Comments: N 35°29.316" W 108°25.715'; Boring ID - SB13

o | £

~| |l ] @ =

£|ElS| S| 2 - .

S|la|®]| O [} Sample Description Completion Results

] o g n 3

e S o

o Q| %l a| 3

a a | s} o
E 2 Sandy Clay/Clayey Sand (CL/SC) __

17_: o Fine to medium grain, compact, saturated, sheen p
= o observed on split spoon, black, hydrocarbon odor v o
- . [}
] o b |
1| S5
= o T

RER Y3
3 o 19.5 S ]
1 E 2 3 §
— e o] )
= o n 2

eI g S . &
. b s - g
] - 2T 5 3 £
3 Total Depth = 22' BGL o O &

23 h 3
. S 3
7 %] o
. i+ E
. <
. [%2]

25— LT:_
3 <

27

29

31

33
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WELL INSTALLATION

Well No.: MKTF-10

RPS

Client: Western Refining Southwest, Inc. Total Depth: 18' bgl Start Date: 10/31/2013
Site: Gallup Refinery - Seep West of Tank 102 Ground Water: Saturated @ 9' bgl Finish Date: 10/31/2013
Job No.: UEC01809 Elev., TOC (ft. msl): 6937.16

Geologist: Tracy Payne Elev., PAD (ft. msl): 6937.51

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

Drilling Rig: CME 75 Site Coordinates:

Drilling Method: Hollow Stem Augers N 1,633,807.47 E 2,545,853.54

Sampling Method: Split Spoon
Comments: N 35°29.336" W 108°25.724'; Boring ID SB16

o | £
~| |l ] @ =
£|ElS| S| 2 - .
S|la|®]| O [} Sample Description Completion Results
] o g n 3
e S o
o Q| %l a| 3
a a | ) o
-1 —
3 Ground Surface Iy
3 Fill (Silt/Gravel) g%
1490 Low plasticity, loose, dry, light brown g T L
E = o b S
— (6] = —
3 Fill (Silty Clay/Gravel) £ 3 K K] 3
3314 Similar to above &S o - il
3 P c D o
] . 3 g £ e E
E Silty Clay (CL) S5 2 = <
54431 Low plasticity, stiff, dry, reddish brown, odor, < © 5 5 H
= calcareous 2 o o
E @ o
3 Sand (SP) 5ao9
7—:448 Fine grain, loose, dry, reddish brown, odor 7' 88 c
3 T LEQ3
3 Sand (SP) 'g .‘E DA
99654 Similar to above, saturated at 9' bgl, phase- b E¥ 4
= separated hydrocarbon, hydrocarbon odor A = 5
: = w
E Clayey Sand (SC) S ° 3
1141559 Fine grain, soft, saturated, phase-separated S & e
3 hydrocarbon, brown to black, hydrocarbon odor 2 o g
- o Q0
E Clayey Sand/Sandy Clay (SC/CL) » R
134713 Low plasticity, firm to stiff, moist to saturated, Q & 3
E hydrocarbon odor, dark brown g e ;
= < |
153 s
E +
17—5 17'
3 17.5
= 18' _
= Total Depth = 18' BGL °
195 >
3 O
213
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RPS

WELL INSTALLATION

Well No.: MKTF-11

Client: Western Refining Southwest, Inc. Total Depth: 19’ bgl Start Date: 10/31/2013
Site: Gallup Refinery - Seep West of Tank 102 Ground Water: Saturated @ 12" bgl Finish Date: 10/31/2013

Job No.: UEC01809

Geologist: Tracy Payne
Driller: Enviro-Drill, Inc.

Drilling Rig: CME 75

Elev., TOC (ft. msl): 6931.34
Elev., PAD (ft. msl): 6931.61
Elev., GL (ft. msl): --

Site Coordinates:

Drilling Method: Hollow Stem Augers N 1,633,806.93 E 2,545,754.77
Sampling Method: Split Spoon
Comments: N 35°29.336' W 108°25.739'; Boring ID - SB17

0| &
~|~lc| @ =
£ || 2| 2 L .
Sla|5|© [} Sample Description Completion Results
£/ 5|93
g o5l a| 8
[a] [T )] s | o
-1 —
3 Ground Surface L
3 Fill (Silty Clay/Gravel) g%
1414 Low plasticity, stiff, dry, light brown g ) e
- > < i} S
3 = g o -
] Fill (Silty Clay) g3 5 ° B
3336 Similar to above s S @ 5 B
- - B = 5 o
= 55 2 £ =
= . o C < ©
3 Silty Clay (CL) 25 3 S <
5—;80 / 90 Low plasticity, firm, damp, brown, calcareous < © 5 5
E _ = ” &
3 Silty Clay (CL) : Q
7—;125 / 80 Similar to above P
: _ " . 3
] / Silty Clay (CL) fa ¥
91259 80 Low plasticity, firm, damp, oily, hydrocarbon odor, 5
3 4 dark brown C = S
E / Silty Clay (CL) g v 5
119860 a 70 Similar to above, moist, hydrocarbon odor, oily, A 3 3 S
E ; 4 phase-separated hydrocarbon 5 %! c>3
3 e / Sandy Clay (CL) S S
13—:1716 o 60 Low plasticity, soft, moist to saturated, hydrocarbon 2 q <
3 o odor, dark brown % S é
3 5 Silty Sand (SM) 0 B
1591050| = Medium grain, loose, saturated, hydrocarbon odor, o S
3 i dark brown to black =) g
3 ey Sandy/Silty Clay (CL) 5 i
173 = Low plasticity, firm, saturated, dark brown to black, « 2
3 ¥ hydrocarbon odor = w
E e 18' <
E i 18.5' I
193 = 19 C
3 Total Depth = 19' BGL °
e 7
3 o
214
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WELL INSTALLATION
Well No.: MKTF-12

Client: Western Refining Southwest, Inc. Total Depth: 23' bgl Start Date: 11/7/2013
Site: Gallup Refinery - Seep West of Tank 102 Ground Water: Saturated @ 14" bgl Finish Date: 11/7/2013
Job No.: UEC01809 Elev., TOC (ft. msl): 6942.11

Geologist: Tracy Payne Elev., PAD (ft. msl): 6939.70

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

Drilling Rig: CME 75 Site Coordinates:

Drilling Method: Hollow Stem Augers N 1,633,542.07 E 2,545,688.29

Sampling Method: Split Spoon
Comments: N 35°29.294' W 108°25.754"; Boring ID - SB19

ol gl 8
=|E|lo|l 2| 2 I :
Sla|%|© o Sample Description Completion Results
£/& 5| 9| 3
2o|5 8| 8
[= W)} ) o
-3+ —
. Q.
. S
: 2
. X
-1 §
7 Ground Surface ; T 1'?7“-
] Silt/Gravel (ML) 3 @
1—:8 7 90 Low plasticity, soft, dry/damp, no odor, brown § ‘}: § @
3 = =
: T N o
3 Silt/Gravel (ML) £ § 2 8
= Similar to above 5 B \ - g
354 80 L2 n § o =
: 3 AN 3 £
7 Gravel/Silt (GW) < § ?, 3
5_:7 1/2 to 1" gravel, loose, compact, dry, no odor % § o a
3 8 \ =)
= 5 \ ¥
J Clayey Sandy Silt (ML) ® % é é
7_:7 5 70 Very fine grain, compact, dry to damp, brown, no § % % S
] odor 5 N\ =
] % \ -
- Sandy Clay (CL) 5 % ch
. 3 w
= Low plasticity, firm, damp, light brown, no odor S \ o
45.5 60 3 \ g
: _ A\ o
3 10" @ . ..... I
E - Sandy Clay (CL) o i 1] e
11358 / 70 Similar to above, brown, no odor % o .
] 2§ 5
3 / S_an_dy Clay (CL) : 5
13310 Wz 1o Similar to above \ S 2
4 A Silty Sand (SM) n
] > 4 Fine to medium grain, loose, damp, brown, no odor b 4
3 = Sandy Clay (CL) )
159025 | 50 | Low plasticity, firm, moist to saturated in sand
E seams, hydrocarbon odor, dark brown
RPS 512/347-7588
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RPS

Client: Western Refining Southwest, Inc.
Site: Gallup Refinery - Seep West of Tank 102
Job No.: UEC01809

Geologist: Tracy Payne

Driller: Enviro-Drill, Inc.

Drilling Rig: CME 75

Drilling Method: Hollow Stem Augers
Sampling Method: Split Spoon

WELL INSTALLATION

Well No.: MKTF-12
Total Depth: 23’ bgl Start Date: 11/7/2013
Ground Water: Saturated @ 14' bgl Finish Date: 11/7/2013
Elev., TOC (ft. msl): 6942.11
Elev., PAD (ft. msl): 6939.70
Elev., GL (ft. msl): --
Site Coordinates:
N 1,633,542.07 E 2,545,688.29

Comments: N 35°29.294" W 108°25.754'; Boring ID - SB19

o | &

~ | ~| € ] =

£ E|lS| 2| ¢ . .

Sla|5|© [} Sample Description Completion Results

] ol 8| 3

e S = o

o285l @ | &

[a] a | un s} o
g Sandy Clay (CL) : o

17319 f{f} / 0 Similar to above, moist, hydrocarbon odor 8
3 = x| Q
] i _ § p
3 i / Sandy Clay (CL) 5 i
— :_:. . . . E ~

19400 £ Similar to above, moist, hydrocarbon odor t | — 3
N g5 3
1 |5 @ 8 g
] i / Sandy Clay/Clayey Sand (CL) S D 2

o1 B 5 E':E; Very fine grain, compact, moist to saturated, sheen n g ';
:53 :;:; / observed in split spoon, hydrocarbon odor g o 2
n e S 3 i
] o 227§ %
. in 25 @ !

23__ Al 23' L>) [
3] Total Depth = 23' BGL o °
. (=] >
] < ©
] = O
3 @

25 :

27

29

31

33
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RPS

WELL INSTALLATION

Well No.: MKTF-13

Client: Western Refining Southwest, Inc. Total Depth: 20’ bgl Start Date: 11/12/2013
Site: Gallup Refinery - Seep West of Tank 102 Ground Water: Saturated @ 10’ bgl Finish Date: 11/12/2013

Job No.: UEC01809

Geologist: Tracy Payne
Driller: Enviro-Drill, Inc.

Drilling Rig: CME 75

Elev., TOC (ft. msl): 6935.18
Elev., PAD (ft. msl): 6933.67
Elev., GL (ft. msl): --

Site Coordinates:

Drilling Method: Hollow Stem Augers N 1,633,625.25 E 2,545,697.39
Sampling Method: Split Spoon
Comments: N 35°29.307' W 108°25.755'; Boring ID - SB20

a|
S| EIS| = | 2
S|lalE]| O [} Sample Description Completion Results
] o 8| on 3
o N =
Slolg| 8| 8
o [T )] s | o
34 S —
3 &
= O
- 2
14 <
= [&)
3 Ground Surface 3 T
3 Silt (ML) 2% \\ N
E - 5 2 N\ N
148 90 Low plasticity, soft, damp, brown, no odor z X § \§ £
: SY 3 N\l N S
= ) k) S
3 silt (ML) £3 ® % % 3 3
3412.7 90 Similar to above, trace gravel 2 % 2 § § 5 %
E T e 5 2 z
: s2 = § § §
E Sandy Clay (CL) 3 3 2 \ \ = £
5313 Low plasticity, stiff, dry, brown, calcareous %) % \ 0 =
= 2 &)
E 6 N © o
3 Silty Sand/Sandy Silt (SM/ML) 5 9
7317 Very fine grain, loose to compact, dry, calcareous, =z
3 brown " s 3
E Sandy Silt (ML) x 5 %
9459 Similar to above, no odor I s &
= c =
E 3 Ih. 4
3 Sandy Clay/Clayey Sand (SC/CL) 3 T
= ; ; ; ? kel
111165 Medium grain, compact, moist to saturated, s = 8
3 hydrocarbon odor, brown g n o
= [0 >
= Clayey Sand (SC) 3 3 2
13—;1200 Similar to above, saturated, hydrocarbon odor ° g <
€ S S 3
: 5 T3
15—: S g
E 5 £
173 N E
= L
E 18 Y
E 18.5' |
19—: =
E 20 2
= Total Depth = 20' BGL o
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RPS

WELL INSTALLATION

Well No.: MKTF-14

Client: Western Refining Southwest, Inc. Total Depth: 15' bgl Start Date: 11/12/2013
Site: Gallup Refinery - Seep West of Tank 102 Ground Water: Saturated @ 6' bgl Finish Date: 11/12/2013

Job No.: UEC01809

Geologist: Tracy Payne
Driller: Enviro-Drill, Inc.

Drilling Rig: CME 75

Elev., TOC (ft. msl): 6928.02
Elev., PAD (ft. msl): 6925.65
Elev., GL (ft. msl): --

Site Coordinates:

Drilling Method: Hollow Stem Augers N 1,633,719.43 E 2,545,625.96
Sampling Method: Split Spoon
Comments: N 35°29.323" W 108°25.769'; Boring ID SB22

o | £
~|~lc| @ =
£|ElS| S| 2 - .
Sla|5|© [} Sample Description Completion Results
] o < n 3
e S o
o Q| %l a| 3
a a | ) o
-3 —
3 Q
= 3]
= )
E 2
-1 =
4 [S]
3 Ground Surface 3
3 / Silty Clay (CL) 25
1318 20 Low plasticity, soft, damp, brown g 3 2
E o 2 3
3 - o 2 2 o 3
3 / Silty Clay (CL) 23 9 o 3
3-j308 5// 90 | Similar to above, odor g < o s ° §
= [S c ® o =
3 © 5 4 £ E§ F
= Sandy Clay (CL) ¢ 5 3 5 3 =
54793 90 Low plasticity, firm, moist, oily, brown, trace gravel & © T
3 o (©)
E v >
3 Clayey Sand (SC) =
73504 90 Medium grain, loose to compact, saturated, phase- T 83 Z
= separated hydrocarbon, hydrocarbon odor, black S ] o3
3 o S => .
E Clayey Sand (SC) 3 s &x
- . o
9760 Similar to above = 5 Y
3 o = g
E o L %)
E 5 2 3
13 3 a2
- £
E z 2R
135 Q & 3
E g § 2
E 14 o Tk
E 145 2 !
153 Y C
= Total Depth = 15' BGL °
3 16' z
3 O
174
19-
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WELL INSTALLATION

Well No.: MKTF-15

RPS

Client: Western Refining Southwest, Inc. Total Depth: 22' bgl Start Date: 10/29/2013 09:30
Site: Gallup Refinery - Seep West of Tank 102 Ground Water: Saturated @ 14" bgl Finish Date: 10/29/2013 12:15
Job No.: UEC01809 Elev., TOC (ft. msl): 6943.48

Geologist: Tracy Payne Elev., PAD (ft. msl): 6943.74

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

Drilling Rig: CME 75 Site Coordinates:

Drilling Method: Hollow Stem Augers N 1,633,845.57 E 2,545,934.58

Sampling Method: Five-Foot Core Barrel
Comments: N 35°29.343" W 108°25.708'"; Boring ID - SB31

a|
Z|E|lS8| 8| 2
Sla|%|© [} Sample Description Completion Results
= [ n S
o N =1 o
g o5l a| 8
[a] [T )] s | o
-1 —
] Ground Surface '5 : -3_'%
] Fill (Clay and Gravel) 3 o N\
. No recovery © ] \ »
1367 2% \ £
= . \ s
E $F 33
] Fill (Clay and Gravel) Qg \ T °
3 Reddish brown ED® \ 5 o
37146 3 8 \ g =
: ;S o 2 £
- (%] %
] Fill (Clay and Gravel) = N O
m Similar to above, no odor 2 a
5+ ’ \ o
: '
E " . \ 'g S
. Fill (Silty Clay) \ g ¢
73823 Reddish brown, hydrocarbon odor - Q 3 o
. g
m Silty Sandy Clay (CL) o
9_21 4 Low plasticity, firm to soft, damp, reddish brown, g @
b 00 hydrocarbon odor 5
3 S
- Silty Sand (SM) 8 g
] Fine grain, compact, damp, light reddish brown, no ke o
115293 n >
B odor @) 2 3
= > i =
. o ko] <
. Sand (SP) S & 2
. Similar to above, odor, moist to very moist < ﬁ S
13221 3 8 =
E o o W
3 Sand (SP) S -
15_1 Fine to medium grain, loose, saturated, brown, N
= hydrocarbon odor, phase-separated hydrocarbon
7 present
7 Sandy Silt (ML)
] Low plasticity, very soft, damp to moist, brown,
17_: hydrocarbon odor
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RPS

Client: Western Refining Southwest, Inc.
Site: Gallup Refinery - Seep West of Tank 102
Job No.: UEC01809

Geologist: Tracy Payne

Driller: Enviro-Drill, Inc.

Drilling Rig: CME 75

Drilling Method: Hollow Stem Augers
Sampling Method: Five-Foot Core Barrel

WELL INSTALLATION

Well No.: MKTF-15
Total Depth: 22' bgl Start Date: 10/29/2013 09:30
Ground Water: Saturated @ 14' bgl Finish Date: 10/29/2013 12:15
Elev., TOC (ft. msl): 6943.48
Elev., PAD (ft. msl): 6943.74
Elev., GL (ft. msl): --
Site Coordinates:
N 1,633,845.57 E 2,545,934.58

Comments: N 35°29.343' W 108°25.708'; Boring ID - SB31

o | £
~|~lc| @ =
£|ElS| S| 2 - .
-/ 2F 8 o Sample Description Completion Results
=] < | 5 [e]
2 O
o Q| %l a| 3
a a | o ) o
B Sandy Silt/Silty Sand ML/SM) | [EEHE
] Fine grain, loose to compact, moist to saturated,
19_: hydrocarbon odor, dark brown to black 19 IQC, T j
3 Sandy Silt/Silty Sand (ML/SM) 19.33' £ 'é S
3 Similar to above, saturated in silty sand lenses, ok g
. hydrocarbon odor 2 8
. Silty Clay (CL) Ss >
7 Low plasticity, firm, damp, brown, faint odor 2 § @ 2
. Silty Clay (CL) - 3o 2 2
7] Similar to above, odor <>3 % % ®»
] \ o = 3
237 Total Depth = 22' BGL $§ 5 $
3 & & £
- [ m
] @ =
. o a
. i
25—: 5
27
29
31
33
35
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RPS

WELL INSTALLATION

Well No.: MKTF-16

Client: Western Refining Southwest, Inc. Total Depth: 16' bgl Start Date: 11/7/2013 08:40
Site: Gallup Refinery - Seep West of Tank 102 Ground Water: Saturated @ 9' bgl Finish Date: 11/7/2013 11:00

Job No.: UEC01809

Geologist: Tracy Payne
Driller: Enviro-Drill, Inc.

Drilling Rig: CME 75

Elev., TOC (ft. msl): 6950.58
Elev., PAD (ft. msl): 6951.00
Elev., GL (ft. msl): --

Site Coordinates:

Drilling Method: Hollow Stem Augers N 1,633,718.14 E 2,546,068.55
Sampling Method: Split Spoon
Comments: N 35°29.323" W 108°25.680'; Boring ID - SB32

o | £
~| |l ] @ =
£lE|8|8| - .
Tl gl% 8 o Sample Description Completion Results
=] < | 5 [e]
3| O
o Q| %l a| 3
a a | un s} o
-1 —
3 Ground Surface L ;.5.‘
E Fill (Clay/Gravel) g o
13 No recovery O x ®
3 R o 5
e 5L 2 2 o 3
3 Fill (Clay/Gravel) 2 3 K o 3
= - S o — kel
3469 Similar to above a o o 5 &
= o S, — =
E Fill (Clay/Gravel) 25 8 T
5 Similar to baove =© 8 =
= =] — g
3 = 2 o
E Fill (Clay/Gravel) . f £ s
73 Similar to above S T = ¥
- [ = e
- = 3 =3
3 Fill (Clay/Gravel) a R
91445 Saturated at 9' bgl, black discoloration, = o ¥
3 hydrocarbon odor 3 «
b o
= Gravelly Sand (SW) 3 "
1131255 High plasticity, firm, damp, dark brown, % < ]
E hydrocarbon odor £ g
3 Clayey Sand (SC) @ g
1341412 Similar to above, hydrocarbon odor 2 =
= - o
3 14 W S
= Clayey Sand (SC) 1433 il 3
15439 80 Moderate plasticity, firm, damp, brown, B
3 hydrocarbon odor o n
3 160 =2 o
3 Total Depth = 16' BGL o 2
173 2 g
= = .
— o <
19— Yl
213
RPS . ) 512/347-7588
1250 S. Capital of Texas Hwy., Bldg. 3, Suite 200 Sheet: 1 of 1 512/347-8243

Austin, Texas 78746




WELL INSTALLATION

Well No.: MKTF-17

Client: Western Refining Southwest, Inc. Total Depth: 25' bgl Start Date: 11/14/2013 13:00
Site: Gallup Refinery - Seep West of Tank 102 Ground Water: Saturated @ 20" bgl  Finish Date: 11/14/2013 15:00

Job No.: UEC01809

Geologist: Tracy Payne
Driller: Enviro-Drill, Inc.

Drilling Rig: CME 75

Elev., TOC (ft. msl): 6945.76
Elev., PAD (ft. msl): 6945.79
Elev., GL (ft. msl): --

Site Coordinates:

Drilling Method: Hollow Stem Augers N 1,633,268.93 E 2,545,850.73
Sampling Method: Split Spoon
Comments: N 35°29.248" W 108°25.724'; Boring ID - SB33

o | £
~| |l ] @ =
£ || 2| 2 - ,
S|la|®]| O [} Sample Description Completion Results
] o 8| on 3
e S =
2 o5/ 3| 8
a a | ) o
-1 —
B Ground Surface '5 T ‘“
] Fill (Asphalt/Base/Clay) 3L
1_: Low plasticity, soft, damp, brown g X »
] 10 e IS
€ s S
. s © o ko]
- Fill (Clay) &9 T g
37150 10 Similar to above § g 3 e
] = § E g
] < a =
] Fill (Sand/Gravel/Clay) E = S
= i i i a
57157 90 Moist to very moist, reddish brown, no odor &
] g
3 <
] Fill (Sand/Gravel/Clay) 8 3
3 . 5 -
7392.1 \, 20 Similar to above, saturated, odor % Y
. o-o_'. .o'.o E
: :..°°.o: :.. 9
. % Y Clay (CH) 5
9765.9 /// 90 High plasticity, firm, damp, faint odor, brown <
— ©
E Z 5 <
- 7/ / Clay (CH) 5 z
. .o w
11317 / 60 Similar to above . -c%
€ v S ¥
. 129 © (0]
] 7/ 7 Clay (CH) Z 3
13355 / 70 High plasticity, soft, damp, dark brown and black, %) S
] odor @) S
E 7 . 8 )
= 7/ Y Clay (CH) g
153175 / 60 Similar to above, faint odor %
; v N
= 7/ Y Clay (CH)
173113 // 10 Similar to above, trace fine grain sand
L 7
= A
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WELL INSTALLATION

Well No.: MKTF-17

RPS

Client: Western Refining Southwest, Inc. Total Depth: 25' bgl Start Date: 11/14/2013 13:00
Site: Gallup Refinery - Seep West of Tank 102 Ground Water: Saturated @ 20’ bgl Finish Date: 11/14/2013 15:00
Job No.: UEC01809 Elev., TOC (ft. msl): 6945.76

Geologist: Tracy Payne Elev., PAD (ft. msl): 6945.79

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

Drilling Rig: CME 75 Site Coordinates:

Drilling Method: Hollow Stem Augers N 1,633,268.93 E 2,545,850.73

Sampling Method: Split Spoon
Comments: N 35°29.248" W 108°25.724'; Boring ID - SB33

o | £
Z| £ S S | =
Sls|% 8 3 Sample Description Completion Results
Blal2l Q]| 8
O | = | ® (%)) [) o
a a | un s} o «
c
- W Clay (CH) e
Ji7.2 7 /}4 10 High plasticity, soft, damp, brown % 8
. S /// 2 7
20— b 4 / | v 2
] = ;’// Y Sandy Clay (CH) X =
] w g Moderate plasticity, soft, very moist to saturated in @ A
78 70 sand seams pu °
. - o < o)
0] = A g5 g
] o [ 4, | Silty Clayey Gravel (GM) 2 ? £
. B Compact to loose, medium grain sand to 1/4" n 3 <
= 7 gravel - angular, saturated, brown % = 2
- QL T n
24 // o Clay (CH) o _ . on O % 5
m Moderate plasticity, firm to stiff, damp, greenish 2433 & 3 !
3 /4 gray S5
] 25' S
3 Total Depth = 25' BGL g
1 <
26— e
. [&]
3 %)
i RV
28
30
32
34
36
RPS ) 512/347-7588
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Client: Western Refining Southwest, Inc.
Site: Gallup Refinery - Seep West of Tank 102
Job No.: UEC01809

Geologist: Tracy Payne

Driller: Enviro-Drill, Inc.

Drilling Rig: CME 75

Drilling Method: Hollow Stem Augers
Sampling Method: Split Spoon

WELL INSTALLATION

Well No.: MKTF-18
Total Depth: 27 bgl Start Date: 11/15/2013 10:00
Ground Water: Saturated @ 23' bgl Finish Date: 11/15/2013 15:00
Elev., TOC (ft. msl): 6950.65
Elev., PAD (ft. msl): 6950.97
Elev., GL (ft. msl): --
Site Coordinates:
N 1,633,497.53 E 2,546,006.29

Comments: N 35°29.288'" W 108°25.692"; Boring ID - SB34

o | £
~|~lc| @ =
£|ElS| S| 2 - .
Sla|5|© o Sample Description Completion Results
= [ n s
e N— =1 o
o Q| %l a| 3
[= W)} ) o
-1 —
] Ground Surface - T
3 Fill (Gravel and Silty Clay) é Q
= g3 £
] 8o 3
. 5 ® 2 O
] Fill (Gravel and Silty Clay) o 'i‘, £ '§
331009 20 Similar to above, strong hydrocarbon odor, damp § g L 2
= s 5 £ g
] £ O a 3
7 Fill (Gravel and Silty Clay) 2 2 o
3 L >
53603 60 Similar to above z
] g
; @ 5
] Fill (Silty Clay) o n
71108 70 Low plasticity, firm, damp, brown, gravel present, & a
- strong hydrocarbon odor 2
— c
3 2
] Fill (Clay/Sand/Gravel) s
= Similar to above, saturated, odor, sheen observed
71901 90
] Clay (CH)
11803 60 High plasticity, stiff, damp, brown, hydrocarbon <
3 odor S &
3 5] o
3 o 5}
] Clay (CH) » =
13254 70 Similar to above, very fine grain, sand in partings S -c%
- Clay (CH) 3 3
153200 30 Similar to above 15 9 9
3 o S
3 Py =)
3 = -
. No recovery S
. 9p]
17 17«
. L — i
E 77777 gt
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RPS

Client: Western Refining Southwest, Inc.
Site: Gallup Refinery - Seep West of Tank 102
Job No.: UEC01809

Geologist: Tracy Payne

Driller: Enviro-Drill, Inc.

Drilling Rig: CME 75

Drilling Method: Hollow Stem Augers
Sampling Method: Split Spoon

WELL INSTALLATION

Well No.: MKTF-18
Total Depth: 27 bgl Start Date: 11/15/2013 10:00
Ground Water: Saturated @ 23' bgl Finish Date: 11/15/2013 15:00
Elev., TOC (ft. msl): 6950.65
Elev., PAD (ft. msl): 6950.97
Elev., GL (ft. msl): --
Site Coordinates:
N 1,633,497.53 E 2,546,006.29

Comments: N 35°29.288'" W 108°25.692"; Boring ID - SB34

o | £
~| |l ] @ =
£lE|8|8| - .
Sla|5|© [} Sample Description Completion Results
] o < n 3
e S o
o Q| %l a| 3
a a | s} o
3 Clayccwy
412 High plasticity, firm, damp, brown, faint odor
20—:
E Clay (CH) < o
] Similar to above 5 o
155 3] <]
] & ® 2
22 S 2 O
E Clay (CH) S xa 9
5323 Similar to above Joi fw 2
] Sandy Clay/Clayey Sand (SC/CL) @ g8 3
24 Fine grain, compact, very moist to saturated, @) i S
> @D
7 brown, hydrocarbon present o 2 B
- ©
] Clayey Sand (SC) S » 3
] Similar to above, saturated 5 % 2
. n = =
26 Sandy Clay (CL) a 2 =
] Low plasticity, firm, damp, hydrocarbon odor, g =
3 greenish gray 27 o N
3 Total Depth = 27' BGL 27.5 —
28—
30
32
34
36
RPS ) 512/347-7588
1250 S. Capital of Texas Hwy., Bldg. 3, Suite 200 Sheet: 2 of 2 512/347-8243
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RPS

WELL INSTALLATION

Well No.: MKTF-19

Client: Western Refining Southwest, Inc. Total Depth: 20’ bgl Start Date: 11/5/2013 08:50
Site: Gallup Refinery - Seep West of Tank 102 Ground Water: Saturated @ 16' bgl Finish Date: 11/5/2013 11:20
Job No.: UEC01809 Elev., TOC (ft. msl): --

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 Augers N w

Sampling Method: Five-Foot Core Barrel
Comments: N 35°29.268" W 108°25.726'"; Boring ID - SB35

a|
ZIEIS| 8| >
Sla|%|© [} Sample Description Completion Results
] ol 8| 3
e S =
2 o5/ 3| 8
a a | ) o
-3 ——
] 53
- O
1 2
. =
-1 §
] i Ground Surface 3 T R
3 T Fill (Asphate/Base/Clay) S g
3 ; Odor o % \ 2
= : °% \ i
: ’ 6 ko] \ )
E : il (Si ga \ s 3
] o Fill (Silty Clay/Sandy Gravel) e \ R
331178 ; 50 Brown, strong hydrocarbon odor e g \ g e
] : h & \ E =
] o N g %
. : Fill (Silty Clay/Sandy Gravel) \\\* 2 % 5
531232 90 Similar to above, gray discoloration, strong \ % a
. " hydrocarbon odor § o Q
— AR [0}
7 MRS \ = =
3 %’ Clay (CH) \ 15 3
= High plasticity, stiff, damp, brown, odor, . N N
’ :120 /// 80 calcareous, sampling tube is oily !
: 7 -
] 7/ 4 Clay (CH) g
3 g . 3
91375 // 70 Similar to above, odor, oily 5
. S}
E / : GO e
= / Silty Sandy Clay (CL) £ S
113601 70 Moderate plasticity, firm, damp, brown, %) %
7 / hydrocarbon odor, sampling tube is oily L>) =
. o o
3 / Sandy Clay (CL) S s
131279 70 Low plasticity, soft, damp to moist in sand seams, 5 o
7 / brown, strong hydrocarbon odor » % ©
- C g 5
3 / Sandy Clay (CL) s =
157049 | 90 Similar to above, hydrocarbon odor, tube is oily P32
] 2 o
] ¥ L ok !
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RPS

Client: Western Refining Southwest, Inc.
Site: Gallup Refinery - Seep West of Tank 102
Job No.: UEC01809

Geologist: Tracy Payne

Driller: Enviro-Drill, Inc.

Drilling Rig: CME 75

Drilling Method: Hollow Stem Augers
Sampling Method: Five-Foot Core Barrel

WELL INSTALLATION

Well No.: MKTF-19
Total Depth: 20" bgl Start Date: 11/5/2013 08:50
Ground Water: Saturated @ 16’ bgl Finish Date: 11/5/2013 11:20
Elev., TOC (ft. msl): -
Elev., PAD (ft. msl): --
Elev., GL (ft. msl): --
Site Coordinates:
N w

Comments: N 35°29.268' W 108°25.726'; Boring ID - SB35

o | £
~| |l ] @ =
£|ElS| S| 2 - .
S|la|®]| O [} Sample Description Completion Results
] o 8| on 3
e S = o
o Q| %l a| 3
a a | ) o
- ' Silty Sand (SM) — EF
= Fine grain, loose, saturated, oily/phase-separated <
7 hydrocarbon, hydrocarbon odor, clay at base 1) —
- (&
18 . 3
7 Silty Sand (SM) i
. Similar to above S5
- O =
3 o
] Total Depth = 20' BGL 20.33" o o |
3 20.5 E o Q
2 ©
. ol (&}
- <t w %)
22—: _‘C) 8 i
. ED 2 o
] N <
3 <
- (&
. w
. °
24 3
. ©
3 o
- £
: }_
- <
. E
26 T
b N
28
30
32
34
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RPS

Client: Western Refining Southwest, Inc. Total Depth: 20’ bgl

Site: Gallup Refinery - Seep West of Tank 102

Job No.: UEC01809

Geologist: Tracy Payne
Driller: Enviro-Drill, Inc.

Drilling Rig: CME 75

Elev., GL (ft. msl): 6944.34
Site Coordinates:

Drilling Method: Hollow Stem Augers N 1633381.19 E 2545842.82

Sampling Method: Five-Foot Core Barrel
Comments: N 35°29.268" W 108°25.726'"; Boring ID - SB35

WELL INSTALLATION

Well No.: MKTF-19
Start Date: 11/5/2013 08:50

Ground Water: Saturated @ 16' bgl Finish Date: 11/5/2013 11:20
Elev., TOC (ft. msl): 6944.67
Elev., PAD (ft. msl): 6944.89

a|
ZIEIS| 8| >
Sla|%|© [} Sample Description Completion Results
] ol 8| 3
e S =
2 o5/ 3| 8
a a | ) o
-3 ——
] 53
- O
1 2
. =
-1 §
] i Ground Surface 3 T R
3 T Fill (Asphalt/Base/Clay) S g
3 ; Odor o % \ 2
= : °% \ i
: ’ 6 ko] \ )
E : il (Si ga \ s 3
] o Fill (Silty Clay/Sandy Gravel) e \ R
331178 ; 50 Brown, strong hydrocarbon odor e g \ g e
] : h & \ E =
] o N g %
. : Fill (Silty Clay/Sandy Gravel) \\\* 2 % 5
531232 90 Similar to above, gray discoloration, strong \ % a
. " hydrocarbon odor § o Q
— AR [0}
7 MRS \ = =
3 %’ Clay (CH) \ 15 3
= High plasticity, stiff, damp, brown, odor, . N N
’ :120 /// 80 calcareous, sampling tube is oily !
: 7 -
] 7/ 4 Clay (CH) g
3 g . 3
91375 // 70 Similar to above, odor, oily 5
. S}
E / : GO e
= / Silty Sandy Clay (CL) £ S
113601 70 Moderate plasticity, firm, damp, brown, %) %
7 / hydrocarbon odor, sampling tube is oily L>) =
. o o
3 / Sandy Clay (CL) S s
131279 70 Low plasticity, soft, damp to moist in sand seams, 5 o
7 / brown, strong hydrocarbon odor » % ©
- C g 5
3 / Sandy Clay (CL) s =
157049 | 90 Similar to above, hydrocarbon odor, tube is oily P32
] 2 o
] ¥ L ok !
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RPS

WELL INSTALLATION

Well No.: MKTF-19

Client: Western Refining Southwest, Inc. Total Depth: 20' bgl Start Date: 11/5/2013 08:50
Site: Gallup Refinery - Seep West of Tank 102 Ground Water: Saturated @ 16'bgl  Finish Date: 11/5/2013 11:20

Job No.: UEC01809

Geologist: Tracy Payne
Driller: Enviro-Drill, Inc.

Drilling Rig: CME 75

Elev., TOC (ft. msl): 6944.67
Elev., PAD (ft. msl): 6944.89
Elev., GL (ft. msl): 6944.34
Site Coordinates:

Drilling Method: Hollow Stem Augers N 1633381.19 E 2545842.82

Sampling Method: Five-Foot Core Barrel
Comments: N 35°29.268" W 108°25.726'"; Boring ID - SB35

o | £
~| |l ] @ =
£|ElS| S| 2 - .
S|la|®]| O [} Sample Description Completion Results
] o 8| on 3
e S = o
o Q| %l a| 3
a a | ) o
- ' Silty Sand (SM) — EF
= Fine grain, loose, saturated, oily/phase-separated <
7 hydrocarbon, hydrocarbon odor, clay at base 1) —
- (&
18 . 3
7 Silty Sand (SM) i
. Similar to above S5
- O =
3 o
] Total Depth = 20' BGL 20.33" o o |
3 20.5 E o Q
2 ©
. ol (&}
- <t w %)
22—: _‘C) 8 i
. ED 2 o
] N <
3 <
- (&
. w
. °
24 3
. ©
3 o
- £
: }_
- <
. E
26 T
b N
28
30
32
34
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WELL INSTALLATION

Well No.: MKTF-20

RPS

Client: Western Refining Southwest, Inc. Total Depth: 10’ bgl Start Date: 2/10/2014
Site: Gallup Refinery - Seep West of Tank 102 Ground Water: 7.86' ft. BTOC Finish Date: 2/10/2014
Job No.: UEC01867 Elev., TOC (ft. msl): 6951.78

Geologist: Not Applicable Elev., PAD (ft. msl): 6951.89

Driller: Western Refining Southwest, Inc. Elev., GL (ft. msl): 6951.17

Drilling Rig: Not Applicable Site Coordinates:

Drilling Method: Not Applicable N 1633698.28 E 2546111.23

Sampling Method: Not Applicable
Comments: N 35°29.319" W 108°25.674'; Boring ID: Sump-N

Sample Description Completion Results

Depth (ft.)
PID (ppm)
Saturation
USCS Class
Recovery (%)

'
w

Ground Surface

Fill Material

Flush Mount Protective Cover 7]

10/20 Sieve Sand Filter Pack ~

99"
10'

Total Depth = 10' BGL
11

4" Sch. 40 PVC Slotted 0.01" Screen 7]

13

15

17

4" Flush Threaded Sch. 40 PVC Cap‘|

19

RPS ) 512/347-7588
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WELL INSTALLATION

Well No.: MKTF-21

RPS

Client: Western Refining Southwest, Inc. Total Depth: 10' bgl Start Date: 2/10/2014
Site: Gallup Refinery - Seep West of Tank 102 Ground Water: 7.60' ft. BTOC Finish Date: 2/10/2014
Job No.: UEC01867 Elev., TOC (ft. msl): 6952.57

Geologist: Not Applicable Elev., PAD (ft. msl): 6952.68

Driller: Western Refining Southwest, Inc. Elev., GL (ft. msl): 6952.00

Drilling Rig: Not Applicable Site Coordinates:

Drilling Method: Not Applicable N 1633570.30 E 2546110.00

Sampling Method: Not Applicable
Comments: N 35°29.295" W 108°25.675'; Boring ID: Sump-S

Sample Description Completion Results

Depth (ft.)
PID (ppm)
Saturation
USCS Class
Recovery (%)

'
w

Ground Surface

Fill Material

Flush Mount Protective Cover 7]

10/20 Sieve Sand Filter Pack ~

99"
10'

Total Depth = 10' BGL
11

4" Sch. 40 PVC Slotted 0.01" Screen 7]

13

15

17

4" Flush Threaded Sch. 40 PVC Cap‘|

19

RPS ) 512/347-7588
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Client: Western Refining Southwest, Inc.
Site: Gallup Refinery - Seep West of Tank 102
Job No.: UEC01809

Geologist: Tracy Payne

Driller: Enviro-Drill, Inc.

Drilling Rig: CME 75

WELL INSTALLATION

Well No.: MKTF-22
Total Depth: 32’ bgl Start Date: 11/8/2013 12:15
Ground Water: Saturated @ 26' bgl Finish Date: 11/8/2013 15:30
Elev., TOC (ft. msl): 6942.31
Elev., PAD (ft. msl): 6939.76
Elev., GL (ft. msl): 6938.57

Site Coordinates:
N 1633501.64 E 2545478.20

Drilling Method: Hollow Stem Augers

Sampling Method: Split Spoon
Comments: N 35°29.288" W 108°25.802"; Boring ID - SB23

o | £
~|~lc| @ =
£|ElS| S| 2 - .
Sla|5|© o Sample Description Completion Results
< o | & 7)) s
e S =1 o
o Q| %l a| 3
a a | o ) o
-3—: I% . .
. (@)
] 2
— X
- (8]
1 3
3 2
3 Ground Surface o
3 Clayey Silt (ML) 3¢
1_: Low plasticity, very fine grain, compact to loose, o ¥ 2
J3.4 10 23 2
7] damp, tan, no odor 5 <
E g 3 3
] S a @ o
= Clayey Silt (ML) a2 £ 3
33 Similar to above 3 5 5 B}
—18.9 20 n s © s
E 5 E 5
] - a E
3 Clayey Silt (ML) % O
3 ) Q
537.0 20 Similar to above z
] g
. @ 5
3 Clayey Silt (ML) o %)
3 g . = -
737.9 50 Similar to above, light brown, no odor % -]
3 Clayey Silt (ML) é
976.4 40 Low plasticity, stiff, damp, light brown, no odor
] Clayey Silt (ML)
13137 50 Similar to above
] Clayey Silt (ML)
13312.7 10 Similar to above, very stiff
] Clayey Silt (ML)
15310 1 70 Very fine grain, stiff, damp, brown, no odor,
I becomes sandy at base
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WELL INSTALLATION

Well No.: MKTF-22

RPS

Client: Western Refining Southwest, Inc. Total Depth: 32' bgl Start Date: 11/8/2013 12:15
Site: Gallup Refinery - Seep West of Tank 102 Ground Water: Saturated @ 26’ bgl Finish Date: 11/8/2013 15:30
Job No.: UEC01809 Elev., TOC (ft. msl): 6942.31

Geologist: Tracy Payne Elev., PAD (ft. msl): 6939.76

Driller: Enviro-Drill, Inc. Elev., GL (ft. msl): 6938.57

Drilling Rig: CME 75 Site Coordinates:

Drilling Method: Hollow Stem Augers N 1633501.64 E 2545478.20

Sampling Method: Split Spoon
Comments: N 35°29.288" W 108°25.802'; Boring ID - SB23

0| &
~|~lc| @ =
£ E|le|l 8| 2 L .
Sla|5|© [} Sample Description Completion Results
] ol 8| 3
o N =
g o2 8| 8
[a] [T )] s | o
E I
] Silty Clay/Clayey Silt (CL)
17132 / 10 Similar to above, increase in clay, damper, no odor
] 2
7 / Silty Clay (CL) @
7 icity. fi 9]
19172 % Low plasticity, firm, damp, brown, no odor E
3 o
. ) 200 € o
] / Sandy Clay (CL) 2 S
. ici Q o
213144 / %0 Low plasticity, soft, damp, brown, no odor a .
E _ " -
3 / Sandy Clay (CL) §
23343.1 90 Similar to above, damp, faint odor o
. / 2 ©
. (7] Al
- | g 5
] / Sandy Clay (CL) c S =
25_:7 ) Similar to above, very moist in sand seams, 5 | T 5
] 8. o / 90 hydrocarbon odor 8 3
3 4 S h. 4
i : Silty Sand (SM) g g
27_: - Fine to medium grain, loose, saturated, brownish 2 8
I gray, hydrocarbon odor % >
J Clayey Silt (ML) 0 Q
] Very fine grain, soft, moist, dark brown, o <
09 3 9 hydrocarbon odor = a3
3 / Sand (SP) £ 3
3 Fine to medium grain, loose, saturated, brown, » §
. / odor « ‘E
31 4 90 Silty Clay (CL) <
7] / Low to moderate plasticity, firm, damp, brown and 2
] light olive/gray, no odor at base 30 5
i Silty Clay (CL) 32.33' _|—'
33_1 Low plasticity, firm, damp, greenish gray, no odor 32.5' k=
] Total Depth = 32' BGL e
E (@]
RPS ] 512/347-7588
1250 S. Capital of Texas Hwy., Bldg. 3, Suite 200 Sheet: 2 of 2 512/347-8243

Austin, Texas 78746




RPS

Client: Western Refining Southwest, Inc.
Site: Gallup Refinery - Seep West of Tank 102
Job No.: UEC01809

Geologist: Tracy Payne

Driller: Enviro-Drill, Inc.

WELL INSTALLATION

Well No.: MKTF-23
Total Depth: 20" bgl Start Date: 11/4/2013 14:00
Ground Water: Saturated @ 13' bgl Finish Date: 11/4/2013 16:00
Elev., TOC (ft. msl): 6929.98
Elev., PAD (ft. msl): 6927.23
Elev., GL (ft. msl): 6925.79

Drilling Rig: CME 75

Drilling Method: Hollow Stem Augers

Site Coordinates:

Sampling Method: Five-Foot Core Barrel
Comments: N 35°29.327" W 108°25.795'"; Boring ID - SB25

N 1633750.93 E 2545503.70

o | £
~|~lc| @ =
£|ElS| S| 2 - .
Tl gl% 8 o Sample Description Completion Results
= ~ 5 [e]
2 o5/ 3| 8
a a | ) o
-3—: I% . .
3 O
= 2
- X
- (8]
13 3
: ; . o
3 Ground Surface o R
. : . 3 : N
] Silty Clay/Clayey Silt (ML/CL) oL NN
E Low plasticity, firm, damp, brown, no odor o3 N "
17103 2% \ £
] ® T 3
] IS S § o ko]
3 % Silty Clay/Clayey Silt (ML/CL) L o \ L2 3
. L o Q0 L o
B Similar to above Q5 \ [} [}
3 —9.7 a c \ D c
- (o) \ = =
] © §\\ kS £
— 9 (=) S
Jias Silty Clay/Clayey Silt (ML/CL) \\\* by o
= Similar to above 5 N 2 >
m Low plasticity, soft, damp, brown, no odor = £
3 Clayey Silt (ML) % %
7922 Similar to above 7 o o
3 90 <
] Clayey Sand (SC) 3
9-399.1 Very fine grain, compact, damp, brown, no odor »
] =
- O X
= Clayey Sand (SC) % &
113 Similar to above, odor, moist %) % S
] O = s
s c s
= S s @
135 3 3 4
3 Clayey Sand (SC) £ 5
J1022 Fine grain, compact, moist to saturated in sand o o
7 seam, hydrocarbon odor, phase-separated g
152 7 : hydrocarbon present L]
: //// Lol
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RPS

Client: Western Refining Southwest, Inc.

WELL INSTALLATION

Well No.: MKTF-23
Total Depth: 20" bgl Start Date: 11/4/2013 14:00

Site: Gallup Refinery - Seep West of Tank 102 Ground Water: Saturated @ 13' bgl Finish Date: 11/4/2013 16:00

Job No.: UEC01809

Geologist: Tracy Payne

Driller: Enviro-Drill, Inc.

Drilling Rig: CME 75

Drilling Method: Hollow Stem Augers
Sampling Method: Five-Foot Core Barrel

Elev., TOC (ft. msl): 6929.98
Elev., PAD (ft. msl): 6927.23
Elev., GL (ft. msl): 6925.79

Site Coordinates:
N 1633750.93 E 2545503.70

Comments: N 35°29.327" W 108°25.795'; Boring ID - SB25

o | £

~|~lc| @ =

2| E|lo| =B > - i

Sla|5|© [} Sample Description Completion Results

] ol 8| 3

e S = o

o298l o &

O | a|»n| > o«
. et ————————————————————
J32.6 7/// Clay(CH)
] y // High plasticity, stiff, damp, brown, no odor |

17 / 17 5
3 7 90 17.33' ¢ .
] % [ a
428.9 / 7 18" .8 8
E 7/ S% 2

194 o2 o
1o+ Sandy Clay (CL) 2T %) =
I Moderate plasticity, firm, damp, brown and gray, no L B2 2 ¢
3 odor 200 9 g 5
] o %)
. . > o 2 °

293 Total Depth = 20' BGL a > = 2
- o .= [e]
: A 8
E S °
- Y 2

23— -
3 N

25

27

29

31

33
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WELL INSTALLATION
Well No.: MKTF-24

Client: Western Refining Southwest, Inc. Total Depth: 30' bgl Start Date: 10/29/2013 13:15
Site: Gallup Refinery - Seep West of Tank 102 Ground Water: Saturated @ 20’ bgl Finish Date: 10/29/2013 16:15
Job No.: UEC01809 Elev., TOC (ft. msl): 6928.72

Geologist: Tracy Payne Elev., PAD (ft. msl): 6926.07

Driller: Enviro-Drill, Inc. Elev., GL (ft. msl): 6924.62

Drilling Rig: CME 75 Site Coordinates:

Drilling Method: Hollow Stem Augers N 1633853.19 E 2545468.48

Sampling Method: Split Spoon
Comments: N 35°29.342" W 108°25.800'"; Boring ID - SB26

o | £
~|=l<c| & =
S|la|®]| O o Sample Description Completion Results
< o| © 7)) s
e S =1 o
o Q| %l a| 3
a a | o ) o
-3—: I% .
3 O
2
X
(8]
13 3
- s |
Ground Surface o o't
Silt/Silty Sand (ML/SM) 3¢
= Very fine to fine grain, loose, dry, brown o ¥ »
1314.1 = £
] 8 © o
s & @ 2
3 Silty Sand (SM) e £ 3
3 Fine grain, compact/very dense, damp, brown 3 5 9] Y
—411.2 R - =
- 8 I =
3 E <
- 5 §
Silty Sandy Clay (CL) 5 )
3 o >
57125 90 Low plasticity, very dense, damp, brown g
_ / Silty Sandy Clay (CL) o 3
73118 90 Similar to above % RN
3 / Silty Sandy Clay (CL)
9148 60 Similar to above
- _
3 / Silty Sandy Clay (CL)
13125 90 Similar to above
- _
3 / Silty Sandy Clay (CL)
13312.8 %/ 90 Similar to above
- .
3 Clay (CH)
15313.4 // 90 Eé%r: plasticity, firm, damp, brown, trace silt, no
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WELL INSTALLATION

Well No.: MKTF-24

RPS

Client: Western Refining Southwest, Inc. Total Depth: 30' bgl Start Date: 10/29/2013 13:15
Site: Gallup Refinery - Seep West of Tank 102 Ground Water: Saturated @ 20’ bgl Finish Date: 10/29/2013 16:15
Job No.: UEC01809 Elev., TOC (ft. msl): 6928.72

Geologist: Tracy Payne Elev., PAD (ft. msl): 6926.07

Driller: Enviro-Drill, Inc. Elev., GL (ft. msl): 6924.62

Drilling Rig: CME 75 Site Coordinates:

Drilling Method: Hollow Stem Augers N 1633853.19 E 2545468.48

Sampling Method: Split Spoon
Comments: N 35°29.342" W 108°25.800'; Boring ID - SB26

o | £
~| | € ] =
£ E|8| 2| 2 . .
Sla|5|© [} Sample Description Completion Results
] ol 8| 3
e S =
g o2 8| 8
a a | un s} o
] 77 16 N N
] Silty Sandy Clay (CL) e B
17168 Low plasticity, firm, damp, brown, no odor ,
] &
7 18' S
m Sandy Clay (CL) =
19133.7 , Low plasticity, soft, damp, brown, no odor %
. o [9p]
— [sV)
3 4 4
m i Sandy Clay/Clayey Sand (CL/SC) s
o1 B w Fine grain, compact to soft, moist to saturated, a
:40'8 o brown, no odor 2
] o =
— - he]
] 2 Sandy Clay/Clayey Sand (CL/SC) T g
3 o Similar to above, moist to saturated, no odor ﬁ O
23—_ . > (>3
7 o 2 a
] B , g <
m o Sandy Clay/Clayey Sand (CL/SC) c S <
. o Similar to above, moist to saturated, no odor 5 T A
25— i Q O
. R n @
_ = he]
3 i S o
7 i Sandy Clay/Clayey Sand (CL/SC) S s
27_: o Similar to above, moist to saturated, greenish gray 2 <
= i sand at base o =)
. - w TR
— (&) =
3 o 28' a
E Silt/Siltstone (ML) 2833 & |
29_1 Low plasticity, very dense, dry, crumbly, S
E 90 brown/reddish brown, no odor 5 -
] 3 <
] 30 & =
. Total Depth = 30' BGL (&)
31
33
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WELL INSTALLATION

Well No.: MKTF-25

RPS

Client: Western Refining Southwest, Inc. Total Depth: 16' bgl Start Date: 10/30/2013 14:45
Site: Gallup Refinery - Seep West of Tank 102 Ground Water: Saturated @ 8' bgl Finish Date: 10/30/2013 16:30
Job No.: UECO1809 Elev., TOC (ft. msl): 6916.19

Geologist: Tracy Payne Elev., PAD (ft. msl): 6913.35

Driller: Enviro-Drill, Inc. Elev., GL (ft. msl): 6911.79

Drilling Rig: CME 75 Site Coordinates:

Drilling Method: Hollow Stem Augers N 1634015.86 E 2545275.68

Sampling Method: Split Spoon
Comments: N 35°29.372" W 108°25.840'; Boring ID - SB28

a| €
~ | ~| € g
£|ElS| S| 2 - .
Sla|5|© [} Sample Description Completion Results
] ol 8| 3
e S = o
o Q| %l a| 3
a a | ) o
34 i > .
3 ©
E )
E 2
-1 S
= S -
3 Ground Surface B XET
3 Fill (Silty Clay/Gravel) 5@ \\
14910.9 Low plasticity, stiff, damp, brown, no odor é 3 § £
E . 2 % § k) 3
E § Fill (Silty Clay/Gravel) g8 \ ° 3
33145 | Similar to above IR Q 5 %
3 B g B g £
3 / Silty Clay (CL) £S5 2 | g g
53129 Z 20 Low plasticity, stiff, damp, brown Q L © 3
- /// 5 s 9
3 6 £ kS
E / Silty Clay (CL) 5 g %
73145 | 70 Similar to above 3 =
= O
E (2 X0
= 2 Gravelly Sand (SW) X o &
94 Fine to medium grain, loose, brown, saturated, Ky S
3 odor 5 9
= U =
3 Gravelly Sand (SW) < I
114 Fine to medium grain, compact, brown, very moist o g z
3 to saturated, odor A o5
= = [0
3 Clayey Sand (SC) ) 3 §
133 Fine grain, compact, brown, moist to saturated in S @ g
3 sand seams, odor % : g E
3 Clayey Sand (SC) %) ; T s
157 Similar to above, odor C>> : 2
3 o : =
= 16 Q : N
3 Total Depth = 16' BGL 16.33" D
173 3
E &
19-
RPS ) 512/347-7588
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Austin, Texas 78746




RPS

WELL INSTALLATION

Well No.: MKTF-26

Client: Western Refining Southwest, Inc. Total Depth: 14' bgl Start Date: 10/30/2013 10:40
Site: Gallup Refinery - Seep West of Tank 102 Ground Water: Saturated @ 6' bgl Finish Date: 10/30/2013 12:00

Job No.: UEC01809

Geologist: Tracy Payne
Driller: Enviro-Drill, Inc.

Drilling Rig: CME 75

Elev., TOC (ft. msl): 6915.31
Elev., PAD (ft. msl): 6912.55
Elev., GL (ft. msl): 6911.35
Site Coordinates:

Drilling Method: Hollow Stem Augers N 1634033.63 E 2545492.39
Sampling Method: Split Spoon
Comments: N 35°29.373" W 108°25.796'; Boring ID - SB29

o | £
~| | € ] =
£lE|8|8| - .
Tl gl% 8 o Sample Description Completion Results
=] < | 5 [e]
3| O
o285l @ | &
a a | un s} o
-3 |% > .
3 S
: 2
. X
7 (8]
14 3
3 E
3 Ground Surface o
] Silty Clay (CL) 3¢
B Low plasticity, soft, damp, brown, no odor, trace o ¥ »
19175 =2 2
] small gravel 5 ¥ » £
. % g ° ® -
3 i 52 @ s 3
3 Silty Clay (CL) = 2 o T g
= Similar to above 25 2 5 3
3 _94 a c g 40—5 c
- o = c _ [
3 © & s @ g
] - 4 @ 8 o5 =
m Silty Clay (CL) o ® O
3 P g 9
548 Similar to above 2z
- %) 8
. 1
] 3 ¥ ¢
; Sandy Clay/Clayey Sand (SC/CL) g - 8
73348 Very fine grain, compact/soft, brown, moist, faint 5 Y
= odor, saturated at base c =
T (0]
] [0 ©
. = c
. Sandy Clay (SC) 3 3 §
9 Low plasticity, stiff, damp, brown, no odor 5 g o
3 g 7] o
] 2 & 9
3 Silt/Siltstone (ML) 2 S <
113 60 Low plasticity, very dense, dry, reddish brown, very o »n
3 fine grain sand in fissures, no odor s 3
3 3
] Q $
] Silt/Siltstone (ML) £ s
E Similar to above ) <
13- 60 & El
3 o
3 14' e st N
] Total Depth = 14' BGL 14.33' =
15
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WELL INSTALLATION

Well No.: MKTF-27

RPS

Client: Western Refining Southwest, Inc. Total Depth: 16' bgl Start Date: 10/30/2013 09:00
Site: Gallup Refinery - Seep West of Tank 102 Ground Water: Not Encountered Finish Date: 10/30/2013 10:20
Job No.: UEC01809 Elev., TOC (ft. msl): 6917.90

Geologist: Tracy Payne Elev., PAD (ft. msl): 6915.36

Driller: Enviro-Drill, Inc. Elev., GL (ft. msl): 6914.18

Drilling Rig: CME 75 Site Coordinates:

Drilling Method: Hollow Stem Augers N 163411556 E 2545620.98

Sampling Method: Split Spoon
Comments: N 35°29.387" W 108°25.771'; Boring ID - SB30

o | £
~| |l ] @ =
£lE|8|8| - .
Sla|5|© [} Sample Description Completion Results
] ol 8| 3
e S = o
o Q| %l a| 3
a a | ) o
_3_E |% > .
E O
E 2
-13 S
3 S
3 Ground Surface s ro™
3 / Silty Clay (CL) 5o .
143.3 90 Low plasticity, firm, damp, brown, occasional gravel é 3 2 £
E 2 %2’ 2 ) 3
E Silty Clay (CL) 5 & o ] 3
334.1 80 Similar to above 2o T < 3
EN f// £2 2 g L
3 35 3 £ £
3 / Silty Clay (CL) £33 s ¢
5424 7 90 Similar to above , % H
3 7 g g
3 )
3 / Silty Clay (CL) 5 ;;r
7341 90 Low to moderate plasticity, firm to soft, damp, s p
= brown, no odor, calcareous organics present g 3
E Silt/Siltstone (ML) B R
943.3 80 Low plasticity, very dense, dry, reddish brown with o N
3 greenish gray very fine grain sand in fissures, no 8 5
3 odor > =
— o
1133.7 80 Silt/Siltstone (ML) 2 T
3 Similar to above p 3
3 128 Q2 %)
E Silt/Siltstone (ML) 1233 @ 1 ?
1334.5 80 Similar to above o § @
3 «
E — 2 o
E Silt/Siltstone (ML) < g -
1533.9 80 | Similarto above o Q
3 8 <
= 16' 3
= Total Depth = 16' BGL -
17 S
. ©
3 o
= e
3 =
: o
194 [
= T
3 N
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WELL INSTALLATION

Well No.: MKTF-28

RPS

Client: Western Refining Southwest, Inc. Total Depth: 30’ bgl Start Date: 4/2/2014 11:30
Site: Gallup Refinery - Seep West of Tank 102 Ground Water: Not Encountered Finish Date: 4/2/2014 14:25
Job No.: UEC01867 Elev., TOC (ft. msl): 6921.52

Geologist: Tracy Payne Elev., PAD (ft. msl): 6918.67

Driller: Enviro-Drill, Inc. Elev., GL (ft. msl): 6917.51

Drilling Rig: CME 75 Site Coordinates:

Drilling Method: Hollow Stem Augers N 1634263.44 E 2545650.04

Sampling Method: 5-Foot Split Spoon
Comments: N 35°29.412' W 108°25.763', Air Temp: 48°F

o | £
~|~lc| @ =
£|E|S| 5| & -~ .
Sla|5|© o Sample Description Completion Results
< o | & 7)) s
o298l o &
[= W)} ) o
-3 >
- s i
3 (&
- jo))
13 £
= Ground Surface § TIRET:
E Fill (Silty Clay) ERC 2 |
172.6 Low plasticity, soft, damp, brown, no odor, sandy at 33 2
3 ; base, moist é T o ° S
3 | © T o ] o
335.0 : 24 39 T 3
b o 9O 2 8
E e s 2 2 =
336 g § 3 =
5 ; . o R S &) =
= / Silty Clay (CL) s O 2 < P S
I76 Similar to above, damp to moist at 7.5' bgl @ o | Q
73 / 3 g o
E 60 5 o 3
3 / =} e S
3 g i »
3 7 7 &
E / Silty Clay (CL) o °
1148.1 Low plasticity, stiff, damp to dry, crumbly, brown, o %
3 no odor g o
E 60 £ S
1337.5 13 8 S
E 1333 3 — 1
. ]
J9.1 / O
152 _ _ O
E / Silty Clay (CL) >
I55 Similar to above o
I> / <
175 <
3 60 3
E / 3
= 0 el
19378 / 8 :
3 7 a =
3 / Silty Clay (CL) £ <
213 Similar to above S =
335 S -
E m N
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WELL INSTALLATION

Well No.: MKTF-28

Client: Western Refining Southwest, Inc. Total Depth: 30’ bgl Start Date: 4/2/2014 11:30
Site: Gallup Refinery - Seep West of Tank 102 Ground Water: Not Encountered Finish Date: 4/2/2014 14:25
Job No.: UEC01867 Elev., TOC (ft. msl): 6921.52

Geologist: Tracy Payne Elev., PAD (ft. msl): 6918.67

Driller: Enviro-Drill, Inc. Elev., GL (ft. msl): 6917.51

Drilling Rig: CME 75 Site Coordinates:

Drilling Method: Hollow Stem Augers N 1634263.44 E 2545650.04

Sampling Method: 5-Foot Split Spoon
Comments: N 35°29.412' W 108°25.763', Air Temp: 48°F

o | £
~|~lc| @ =
£ || 2| 2 - :
Sla|5|© o Sample Description Completion Results
< o | & 7)) s
e S =1 o
o Q| %l a| 3
oo |»n| D o
E 7/ 7 Clay (CH)
24-4.3 / High plasticity, very stiff, reddish brown and gray,
= /}7 no odor, crumbly
e W Clay (CH) @
26—4.1 7 Similar to above %
- o
= [0
E / /| 60 £
28 £
g3.3 //// 2
303 /7 30
= Total Depth = 30' BGL
323
343
36—
383
403
42
443
467
487
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RPS

Client: Western Refining Southwest, Inc.
Site: Gallup Refinery - Seep West of Tank 102
Job No.: UEC01867

Geologist: Tracy Payne

Driller: Enviro-Drill, Inc.

Drilling Rig: CME 75

Drilling Method: Hollow Stem Augers
Sampling Method: 5-Foot Split Spoon

WELL INSTALLATION

Well No.: MKTF-29
Total Depth: 25' bgl Start Date: 4/2/2014 08:30
Ground Water: Saturated @ 12 bgl Finish Date: 4/2/2014 11:15
Elev., TOC (ft. msl): 6901.62
Elev., PAD (ft. msl): 6898.83
Elev., GL (ft. msl): 6897.67

Site Coordinates:
N 1634249.76 E 2545258.34

Comments: N 35°29.406" W 108°25.846', Air Temp: 41°F

0w | ¥

~|=l<c| & =
£ E|Qo| = fay L .
S|la|®]| O [} Sample Description Completion Results
] o 8| on 3
°o|l2|8| o | &
o [T )] s | o
-3 > —

3 o |

= o

13 o
E Ground Surface ¥ A
3 / Silty Clay (CL) St As |

1322 Low plasticity, firm, damp, brown, no odor 2y £
3 / 95 ¢ o s

333.9 / 53 9 5 T kS
3 > o o 3 B
— =1 (0]

5 % g 8 5 % §
3 / Silty Clay (CL) 2eg a <
51.3 Similar to above, no odor < © m B s

73 / o5 & a9
J4.4 g ® &

95 5 8 =
ol d _ 0 3 L S .8
3 . / Silty Clay (CL) % x5 84

m329 |« Similar to above, no odor b S O
3 T = .45
3 1: Clayey Sand (SC) 9 -2
13_52.8 Fine grain, compact, saturated, brown, no odor B '-_; <
= 2] S
E O g 3
153 2 e 3
E Clayey Sand (SC) p z 3
E Similar to above, saturated ¥ %) g
1732.7 5 < <
E % s
3 Clay (CH) ;\1 3
1951.0 High plasticity, very stiff, dry, damp, reddish 20 :
E 7/ 7 brown/gray, no odor 20.53 |
2131.0 Clay (CH)
3 / Similar to above, no odor
e y/"
25—% ’A 25'
E Total Depth = 25' BGL
27—5
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RPS

WELL INSTALLATION

Well No.: MKTF-30

Client: Western Refining Southwest, Inc. Total Depth: 25' bgl Start Date: 4/1/2014 13:00
Site: Gallup Refinery - Seep West of Tank 102 Ground Water: Saturated @ 12' bgl Finish Date: 4/1/2014 15:00

Job No.: UEC01867

Geologist: Tracy Payne
Driller: Enviro-Drill, Inc.

Drilling Rig: CME 75

Elev., TOC (ft. msl): 6900.80
Elev., PAD (ft. msl): 6898.10
Elev., GL (ft. msl): 6896.68
Site Coordinates:

Drilling Method: Hollow Stem Augers N 1634225.67 E 2544937.91

Sampling Method: 5-Foot Split Spoon
Comments: N 35°29.405" W 108°25.910", Air Temp: 58°F

o | £
~|~lc| @ =
£|ElS| S| 2 -~ .
S|la|®]| O [} Sample Description Completion Results
c |l a8 o 3
e N— =1 o
o298l o &
(= I T /)] ) o
-3 > =
3 o |
3 O
-13 2
E Ground Surface ¥ | TN
3 Fill (Silty Clay) Jd% - |
13123 Low plasticity, firm, dry, brown, no odor 23 2
E g 2 o s
3 o ! (0] [e]
33 "% 3 I ks
3 o o o) 3
53 28 5 5§ &£
3 Fill (Silty Clay) gE B <
512.3 Similar to above, dry, crumbly, no odor, sand at < © m ES) B
73 base 2 N o
E n - 2
J13.2 8 (;3) 2
= s .
o 41741 10’ % % %
= >
E Silty Sand (SM) g 58 8w
11_518-5 Fine grain, compact to loose, moist to saturated at b S O
; 12' bgl, brown, no odor, clayey at 14' bgl S §¥ &
133 2 r 9
317.2 3 w :
3 n c 5
E @) )
153 2 e 3
E Sandy Clay (CL) g z 8
513-1 Low plasticity, firm, damp, brown, no odor ¥ 7] 3
17 Clayey Sand (SC) § & F
513 g Very fine grain, compact, saturated, brown, no odor 2 2 §
193 Sandy Clay (CL) ' i
E Low plasticity, firm, damp, brown, no odor 20' N
3 20.33'
213 4 Clay (CH) S
El / Moderate to high plasticity, stiff, damp to dry,
3 // 95 crumbly, brown/gray, no odor
233 7 4
T6.2 //
253 ./ o5
E Total Depth = 25' BGL
273
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RPS

Client: Western Refining Southwest, Inc.
Site: Gallup Refinery - Seep West of Tank 102
Job No.: UEC01867

Geologist: Tracy Payne

Driller: Enviro-Drill, Inc.

WELL INSTALLATION

Well No.: MKTF-31
Total Depth: 30 bgl Start Date: 4/1/2014 08:20
Ground Water: Saturated @ 8' bgl Finish Date: 4/1/2014 12:00
Elev., TOC (ft. msl): 6906.87
Elev., PAD (ft. msl): 6904.26
Elev., GL (ft. msl): 6903.11

Drilling Rig: CME 75

Drilling Method: Hollow Stem Augers

Site Coordinates:

Sampling Method: 5-Foot Split Spoon
Comments: N 35°29.350'" W 108°25.909', Air Temp: 48°F; Boring ID - SB20

N 1633898.83 E 2544938.99

o | £
~| | € ] =
£lE|8|8| - .
Sla|5|© [} Sample Description Completion Results
< o | & 7)) 3
e S = o
o285l @ | &
a a | un s} o
-3 >
3 I% B .
= O
= (o]
-14 £
E Ground Surface § | TS
3 Fill (Silty_C.Iay)l ERC S |
1320 Low plasticity, firm, damp, brown, no odor, gravel 3y 35 2
E throughout é v 5 y 5
= [ORe] Q@ (] e}
3427 % Ky © T 2
3 2 £35g % 3
E - °c ¢ = £ © <£
36.5 Silty Clay (CL) a g S sg F
55 Low plasticity, firm, damp, brown, no odor T 3 ST o T %
— - c 0
E Clayey Sand (SC) n e'm 2 , ®8 0O
E Very fine grain, compact, very moist at 6' bgl to g x 2 .
7352 saturated at 8' bgl, brown, no odor - g o g
E Qo y ¥ <
= o = = [&]
E ] i 2
934.8 2 ° &
3 o %
3 - 2 0N
= Clayey Sand/Silty Sand (SC/SM) Q o
11 Similar to above, saturated, brown, no odor o %
E S S
= S S a
133 Clay (CH) %) - @
55.8 High plasticity, stiff, damp, brown, no odor N % 8
15 ; © &
—_ o
3 Sandy Clay (CL) 8 ¥
3 Low to moderate plasticity, firm, damp in sand g §
17_:3-3 seams, brown, no odor 5 2
= » o
- v 3
E : Clayey Sand (SC) @ -
1934.6 - Very fine grain, compact, moist to saturated, % =
3 - brown, no odor o E
= [T
E / Sandy Clay (CL) by 2 =
2135.2 Low to moderate plasticity, firm, damp in sand 2133 £ I
§ / seams, brown, no odor K
= 90
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WELL INSTALLATION

Well No.: MKTF-31

RPS

Client: Western Refining Southwest, Inc. Total Depth: 30' bgl Start Date: 4/1/2014 08:20
Site: Gallup Refinery - Seep West of Tank 102 Ground Water: Saturated @ 8' bgl Finish Date: 4/1/2014 12:00
Job No.: UEC01867 Elev., TOC (ft. msl): 6906.87

Geologist: Tracy Payne Elev., PAD (ft. msl): 6904.26

Driller: Enviro-Drill, Inc. Elev., GL (ft. msl): 6903.11

Drilling Rig: CME 75 Site Coordinates:

Drilling Method: Hollow Stem Augers N 1633898.83 E 2544938.99

Sampling Method: 5-Foot Split Spoon
Comments: N 35°29.350'" W 108°25.909', Air Temp: 48°F; Boring ID - SB20

Sample Description Completion Results

Depth (ft.)
PID (ppm)
Saturation
Recovery (%)

no

S
N
o

Clay (CH)
Moderate plasticity, firm, dry to damp, crumbly,
reddish brown, no odor

N
]

2.5

90

N
[oe]

2.3

§\\\\\\§N\§ USCS Class

w
o

30’

Total Depth = 30' BGL

10/20 Sieve Sand Filter Pack‘l

w
N

w
H

P B A P w
» B N o (o]

IS
[ee]

w
o)
eon b oo b bcncoco borcncocc]beorcocn] oo bod b oo oo b b
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RPS

WELL INSTALLATION

Well No.: MKTF-32

Client: Western Refining Southwest, Inc. Total Depth: 25' bgl Start Date: 3/31/2014 14:40
Site: Gallup Refinery - Seep West of Tank 102 Ground Water: Saturated @ 10'bgl  Finish Date: 3/31/2014 16:30

Job No.: UEC01867

Geologist: Tracy Payne
Driller: Enviro-Drill, Inc.

Drilling Rig: CME 75

Elev., TOC (ft. msl): 6911.11
Elev., PAD (ft. msl): 6908.44
Elev., GL (ft. msl): 6907.16
Site Coordinates:

Drilling Method: Hollow Stem Augers N 1633443.56 E 2544840.32

Sampling Method: 5-Foot Split Spoon
Comments: N 35°29.275" W 108°25.928'", Air Temp: 58°F

o | £
~| |l ] @ =
£/ E|IS| 5| T - .
Tl gl% e o Sample Description Completion Results
o Q| %l a| 3
a a | s} o
-3 >
o L
= (@)
13 =
3 Ground Surface = o
E Clayey Silt (ML) S5 N\
516'3 Low plasticity, firm, dry, brown, no odor E 3 \ 2
: ¢y 2 2 3
3310.0 % 83 3 § == 3
= ed o .
38.7 g 2 = \ 2. o
53 o S = =
E Clayey Silt/Silty Clay (ML/CL) g5 &g § 85 &
3101 Low plasticity, firm, dry, brown, no odor 8 & \ oo =
73 g 7 = 2 o
= - N ] ©
Jo.1 100 @ 5 &
93 g s 9
313.6 Silty Clay (CL) 5 v £
E Similar to above, damp, no odor 0 1 © @
11393 Sandy Clay/Clayey Sand (SC/CL) 5 L
E Low plasticity, very fine grain, brown, moist, 5 59
133 9 | saturated at 10-11", bgl and 12.5-13.5' bgl, no odor £ ==
S10: 3 5
: 0 38
153
E ;’// Z, Silty Clay/Clay (CH) a e 3
3106 / Moderate to high plasticity, firm to stiff, damp, ~ 2B
173 brown, no odor S oo
E 80 @ S »
J14.1 y N =5
194 // D
- / z
3 7/ 4 Clay (CH) g
21 3126 Similar to above =
3 Sandy Clay (SC) o
104 Moderate plasticity, firm, moist in sand seams, N
25—; brown, no odor
3 Silty Clay (CL)
273 Low plastiicty, stiff gray to greenish gray, gravelly at
E base, damp, no odor
3 Total Depth = 25' BGL
RPS ) 512/347-7588
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WELL INSTALLATION

Well No.: MKTF-33

Client: Western Refining Southwest, Inc. Total Depth: 35' bgl Start Date: 4/3/2014 08:40
Site: Gallup Refinery - Seep West of Tank 102 Ground Water: Saturated @ 23'bgl  Finish Date: 4/3/2014 12:00

Job No.: UEC01867

Geologist: Tracy Payne
Driller: Enviro-Drill, Inc.

Drilling Rig: CME 75

Elev., TOC (ft. msl): 6939.75
Elev., PAD (ft. msl): --
Elev., GL (ft. msl): 6936.59
Site Coordinates:

Drilling Method: Hollow Stem Augers N 1633261.99 E 2545318.27

Sampling Method: 5-Foot Split Spoon
Comments: N 35°29.246' W 108°25.830', Air Temp: 30°F

o | £
~|~lc| @ =
£|E|lS| 2| 2 - :
Sla|%|© o Sample Description Completion Results
£/ 5|2 3
2o|5 8| 8
[= W)} ) o
_3_:
E
3 Ground Surface o N
= Silty Clay (CL)
130.9 / Low plasticity, firm, damp, brown, no odor § 2
- o5 | Clayey Silt (ML) % S g
311 Low plasticity, dense, dry, light brown, no odor, \ 5 9
E calcareous § E £
J21 = 8 =
5 - Clayey Silt (ML) Y § 2 =
J2.2 Similar to above = % S
73 P \ o
= 95 = \ <
2.8 S \ £
E 2\ 5
93 @ \ :
338 \ o
3 Clayey Sand (SC) §
11—E Fine grain, loose to compact, dry, brown, no odor %
53.7 c \
E N\
135 5 § g
- 3 N\ g
4.5 Clay (CH) 3 § g
15 High plasticity, very stiff, dry, brown, no odor S \ i
3 Sand/Clayey Sand (SP/SC) 2 § g
E Fine grain, loose to compact, dry, brown, no odor » \ %
" e |
ER g I N 2
E s | & o
193 < s «
E L3 T ®
E Sandy Clay/Clay (CL/CH) 2 o 8
21325 High to moderate plasticity, stiff, damp, brown, no ' g
3 - / odotr), Tand seam at 21' bgl, saturated sand lense at g
= N 90 23' bg
239 | ¥ o . 4
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RPS

Client: Western Refining Southwest, Inc.
Site: Gallup Refinery - Seep West of Tank 102
Job No.: UEC01867

Geologist: Tracy Payne

Driller: Enviro-Drill, Inc.

Drilling Rig: CME 75

Drilling Method: Hollow Stem Augers
Sampling Method: 5-Foot Split Spoon

WELL INSTALLATION

Well No.: MKTF-33
Total Depth: 35' bgl Start Date: 4/3/2014 08:40
Ground Water: Saturated @ 23' bgl Finish Date: 4/3/2014 12:00
Elev., TOC (ft. msl): 6939.75
Elev., PAD (ft. msl): --
Elev., GL (ft. msl): 6936.59

Site Coordinates:
N 1633261.99 E 2545318.27

Comments: N 35°29.246" W 108°25.830', Air Temp: 30°F

Depth (ft.)
PID (ppm)
USCS Class
Recovery (%)

Sample Description Completion Results

» Saturation

3.

~

v

t

1.6

27
20 no odor

29425

Clayey Sand/Sandy Clay (SC/CL)
Moderate plasticity, firm, moist to saturated
throughout interval, brown, interbedded sand/clay,

30'

Clay (CH)
31

95
33

High plasticity, very stiff, brown, damp, no odor

30.33'

2" Sch. 40 PVC Slotted 0.01" Screen ]
10/20 Sieve Sand Filter Pack

35

37

39

41

43

45

47

49

Total Depth = 35' BGL

35'

2" Flush Threaded Sch. 40 PVC Cap ™

RPS
1250 S. Capital of Texas Hwy., Bldg. 3, Suite 200
Austin, Texas 78746
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RPS

Client: Western Refining Southwest, Inc.
Site: Gallup Refinery - Seep West of Tank 102
Job No.: UEC01867

Geologist: Tracy Payne

Driller: Enviro-Drill, Inc.

Drilling Rig: CME 75

Drilling Method: Hollow Stem Augers
Sampling Method: 5-Foot Split Spoon

WELL INSTALLATION

Well No.: MKTF-34
Total Depth: 25' bgl Start Date: 3/31/2014 11:00
Ground Water: Saturated @ 12 bgl Finish Date: 3/31/2014 13:45
Elev., TOC (ft. msl): 6945.35
Elev., PAD (ft. msl): 6942.42
Elev., GL (ft. msl): 6943.52

Site Coordinates:
N 1633118.42 E 2545681.30

Comments: N 35°29.224" W 108°25.757', Air Temp: 49-51°F
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0 DlSO]bO ’"OHSU ‘+i ng [LLC 1010 Travis Street, Suite 916 | Houston, Texas 77002 713.955.1230 www.disorboconsult.com

Project Number Boring No. \ Well No.

“WESTERN REFINING SW,INC. WESTHooS  [MKTF-35
Project Name Sheet
@ [CALUP REFINERY ~ HYDRocARBON SEEP 1 "4
Saturation Bepm Total Dep! GPS Coordlnalas ¢ i 1 Logged By
/o (8 N35°23.240 W108° 25.(A7 TIRACY PAYNE
Drilling Methods \ Auger Size \ Bit Size Drilling Rig Driller Drilling Company
Youow sTeEM AVGER 1.5" CME 75 C.QRME.| :NMIRO-DRILL,I&
Sampling Method \ Size of Sampler Start Date Finish Date
SPLIT spPoon 2'DIA L 2" LONG W94 11214
Comments Start Time Finish Time
08\ 5 loNS”
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g E “E 5 'E é E Description of Lithology
2 e £ g8 s | &
£ e | £ | £ 4
& | -
r y O-—Q: — |00 pseunt [ B AsE
2|45 z8%" 2. e po — Jow = W
-4 Weelze 7« ot | Zo - po) v CESENT
_o/ |95 28 |1/’ :z‘s:g;z_oﬁzm/c“y Jaane Jeaver — Low, Damp Reow
ODOR — . COARSE. CRAIN SANVD - M2 2" |

. Cuvel , poe
6-8" |6 |28y -87 ot \bo |Szerv Lo av—Low, FiRM, DAME REDNSH Beoam

: OROR , OCrasTowse CRAVL.

@ 5078 k8lgro Szer v vee— ST e’
5 DAMP = m /ST, DDOR.
O-r2. |/ TR\Z8 /(S ROSTL 7Y Ledy [SanD [ COAVEL - STA , ST He
oooe.
Y s/2\00 | P0 - 2O = 20 R

Broaon, (T GRAY CLAY AT BASE K Hc oDOR

Sy Ciay /SAVDY [uay - Low, r7RM TO

STIFF; DAMP FROWMETF , LAY (-
D0l 4D fs 7 VARIES ACLOSS

50 INTERVA o CRAVELLY
/[l 745 |28 | 1916 CAQF’.!& 5‘44@1‘2; y— STA, DArm AL GLAY,
BRownN AT 8ASE HC ODok

/618 | 3T CLI170 | Lray— oD, v.STFF, M&M

G, FANT OTDoR.

8
I
R
R
Q

(2-1 ¥ 2500

—IN

iy
®
@




o DiSOl’bO Consult NE, LLC 1010 Travis Street, Suite 916 | Houston, Texas 77002 713.955.1230 di com
Well Number: F'EJla;g by:
WELL CONSTRUCTION DATA _MKTF-35 Fimshma““ =
(11Q- 12 -9y
Client Name: Project No.

WELL LOCATION:

Western Kerantne Sw, Tre.

WEST\H003

Drilling Contractor:

Project Name:

Gaup RermerY- HYDRocaARBON SEEC |
Address of Site:

42 Coaast Crosstvoe Ro GannP, NM 8130

Driller:

C.ORTZE

EnviRo= Dt Tae.

GPS Coordinates: ' " ¢
o
N28°29,.240'N WID8 " 75.6A42
WELL TYPE: MionTor RECOVERY | OBSERVATION
TEMPORARY PERMANENT REPLACEMENT O SINGLE CASED
SHALLOW INTERMEDIATE _ DEEP DOUBLE CASED OTHER
WE& §£JiEMATIC INSTALLATION DATA
I | Al s
A I 4 DECONTAMINATION: STEAM CLEAN (1 SOAP WASH _ HIGH PRESSURE WASH
1 TOC ABOVE CASING TYPE: PVC 7 STAINLESS 7 TEFLON OTHER
(CROSS OUT IF : : : GROUND JOINTS: THREADED WELDED ) COUPLED SCREWED
FLUSHMOUNT) LEVEL IF SURFACE CASING: _NO YES DESCRIBE
STICKUP WELL SCREEN: PVC STAINLESS - TEFLON OTHER
1 FT. DIAMETER: 12 4 6" OTHER IN
I l SLOT SIZE: 0.010 0.020 OTHER IN
il SAND: size_|©+2Z0  |ssisack - |
- : BENTONITE: SIZE #  Bsisack LBS/BUCKET |
DRILLING OLLOW STEM SOLID STEM MUD ROTARY HAND AUGER
ANNULAR BOREHOLE METHOD: AIR ROTARY DIRECT PUSH OTHER
SEAL DIAMETER BIT SIZE: ne" nf: 110" 12" 14" ﬁ)THER l . 5 IN
T. SN DRILLING MUD: X NONE BENTONITE WATER OTHER
CENTRALIZER: %X no YES INTERVAL
COMPLETION: XFLUSH MOUNT STICKUP VAULT
CASING PAD: x4 5X5 OTHER
DIAMETER CUTTINGS: /XDRUMMED NUMBER OF DRUMS
TOTAL 22— N ROLLOFF BOX  ID NUMBER OF BOX
WELL scH. 40 SPREAD - OTHER
DEPTH COMMENTS:
FROM
TOC
FT.
WELL DEVELOPMENT DATA
v
4 Z DATE: TIME:
BENTONITE PRE-DEVELOPMENT MEASUREMENTS/OBSERVATIONS:
SEAL DEPTH TO HC: BTOC T BGL
é FT. DEPTH TO GW: | BTOC BGL
i TOTAL DEPTH: | BTOC BGL
APPEARANCE: PSH SILTY TURBID OPAQUE " CLEAR
T ODOR: YES NO TYPE
FILTER DEVELOPMENT NONE C BAILING PUMPING AIR LIFT
PACK WELL METHOD: " SURGE & BLOCK  © OTHER
FT. SCREEN TIME: 110 MIN 20 MIN OTHER
TYP, LENGTH AMOUNT: | 5 GAL 10 GAL OTHER GAL
1020 FT.
POST-DEVELOPMENT MEASUREMENTS/OBSERVATIONS:
v DEPTH TO HC: - BTOC 0 BGL
b/ DEPTH TO GW: 0 BTOC 0 BGL
4 WELL CAP TOTAL DEPTH: BTOC [ BGL
OVER ﬁl = IN. APPEARANCE: o PSH o SILTY 7 TURBID | OPAQUE CLEAR
DRILL ODOR: YES NO TYPE
FT.
(CROSS OUT IF WELL SUMP DISPOSITION OF DRUMMED WWTS © TREATED POTW OTHER
NOT DRILLED) YES FLUIDS OTHER
%D COMMENTS:
/ IN.




@ D]SO[bO Consultin g LLC 1010 Travis Street, Suite 916 | Houston, Texas 77002 713.955.1230 www.disorboconsult.com

Client

WESTERN REFINING S\nl TN WESTINCO MKTF -3

Project Number Boring No. \ Well No.

Project Name

ERY — HNDROCARBON JEEP 1 " 1

Sheet

Saturation Depth Total Depth

(07

N35%29,

GPS Coordinates Logged By

26’ WI0B°25.708" ‘tRACM Bane

Drilling Methods \ Auger Size \ Bit Size

AN =

-.-r.s"

Drilling Rig éler Drilling Company

CME 15 ENVIRD -DRILL TNG,

Sampling Method \ Size of Sampler

SAIT SPoon Z2'DIA 2! Lone 11-1944 \1-19- 14

Start Date Finish Date

Comments

Start Time Finish Time

292 1445

Field Screening

(feet bgl)

Depth (feet bgl)
PID (ppm)
Air Temp. (°F)
Lithologic Interval

Symbol
% Recovery

545

Description of Lithology
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WISOTl)O CONSUItiNG, LLC 1010 Travis Street, Suite 916 | Houston, Texas 77002 713.955.12 www.disorboconsult.com
Well Number: 3 Prepared by:
MKT7F—36 racy Aywe
WELL CONSTRUCTION DATA e Firish Date:
/-19-/4 //-/2 /4
Client Name: Project No.
WELL LOCATION: WESTERN REFZNTME SW THNESTIHO0S
Project Name:
GALLUP REFTINMERY~ HYDROCARBON SEEFP
Address of Site:
G2 GTANT LROSSTNG RD GALLUP N 87301
Drilling Contractor: Driller:
=t
ENVIRO-DRTLL TNC L. OrTiz
GPS Coordinates: L4
(3527 - %
WELL TYPE: Xﬁom‘roR 1 RECOVERY *| OBSERVATION
TEMPORARY - PERMANENT  REPLACEMENT SINGLE CASED
SHALLOW - INTERMEDIATE [ DEEP DOUBLE CASED OTHER
WELL SCHEMATIC INSTALLATION DATA
B e T W =
A 1 | [ DECONTAMINATION: STEAM CLEAN SOAP WASH XHIGH PRESSURE WASH
\ TOC ABOVE CASING TYPE: XPvc STAINLESS TEFLON OTHER
(CROSS OUT IF » : | GROUND JOINTS: 2 THREADED WELDED COUPLED SCREWED
FLUSHMOUNT) i LEVEL IF SURFACE CASING: NO YES | DESCRIBE
I STICKUP WELL SCREEN: PVC 7 STAINLESS | TEFLON OTHER
1 FT. DIAMETER: »er o4 oe - OTHER IN
] I l SLOT SIZE: )Lo.mo 0.020 OTHER IN
B S SAND: size 10° 20 | sesack # I
. T BENTONITE: SIZE " iBs/sack LBS/BUCKET, # 1
DRILLING XHOLLOW STEM SOLID STEM MUD ROTARY HAND AUGER
ANNULAR BOREHOLE METHOD: AIR ROTARY DIRECT PUSH OTHER
SEAL DIAMETER BIT SIZE: & e 10" 12 1 XKoTHer _ 1.5 w
FT. IN. DRILLING MUD: NONE BENTONITE o WATER | OTHER
CENTRALIZER: NO YES INTERVAL
COMPLETION: LUSH MOUNT STICKUP o VAULT
CASING PAD: 4X4 5X5 OTHER
DIAMETER CUTTINGS: XDRUMMED NUMBER OF DRUMS =
TOTAL z IN. [0 ROLLOFF BOX ID NUMBER OF BOX
WELL scH, 40 1 SPREAD OTHER
DEPTH COMMENTS:
FROM
TOC
FT.
WELL DEVELOPMENT DATA
v
4 DATE: TIME:
BENTONITE PRE-DEVELOPMENT MEASUREMENTS/OBSERVATIONS:
SEAL DEPTH TO HC: BTOC BGL
Z-51, DEPTH TO GW: BTOC | BGL
A4 TOTAL DEPTH: BTOC BGL
APPEARANCE: PSH 1 SILTY 1 TURBID JOPAQUE [ CLEAR
ODOR: YES NO TYPE
ry
FILTER DEVELOPMENT NONE BAILING PUMPING 1 AIR LIFT
Pﬁ( WELL METHOD: SURGE & BLOCK 1 OTHER
X a8 SCREEN TIME: 10 MIN ) 20 MIN - OTHER
TYPE LENGTH AMOUNT: 5GAL - 10 GAL 7 OTHER GAL
[e.22 FT.
POST-DEVELOPMENT MEASUREMENTS/OBSERVATIONS:
DEPTH TO HC: BTOC 0 BGL
Y DEPTH TO GW: BTOC 0 BGL
4 TOTAL DEPTH: BTOC (1 BGL
OVER APPEARANCE: PSH 7 SILTY TURBID OPAQUE CLEAR
VRI ODOR: YES oNO TYPE
FT
(CRO! UT IF WELL SUMP DISPOSITION OF DRUMMED WWTS O TREATED 0 POTW 7 OTHER
NoTARILAED)  YES FLUIDS OTHER
JNO COMMENTS:
IN.
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ODISOl‘bO COI’\SUU”‘g, LLC 1010 Travis Street, Suite 916 | Houston, Texas 77002 713.955.1230 www.disorboconsult.com
Clien! Projecl_fj_umbar Boring No. \ Well No.
N L. WeESTWoOO3 MKTF-31
Project Name Sheet of
@ Colue ReFrnery — HYDROCARBON SEEP 4
Saturation Dﬂ:th Total Depth GPS Ccmrdmates Logged By
] 20 N 38°29.2563" Wl0B°25 o4’ TRACN PaNE
Drilling Methods \ Auger Size \ Bit Size Drilling Rig Driller Drilling Company
C-V\E 15 \
Sampling Method \ Size of Sampler Start Date Finish Date
SPLTT GPooN SAMPLER 2"Dia 2! Lone W-\2.14 1\-18-14
Comments Start Time Finish Time
\351 (45
Field Screening =
- | B izl B
g E % E’ g g g Description of Lithology
=
O-2 | [48|0-2 [~ |40 |bsewnaT /GAJEA\'E.E Cray- \.ST\FE, BRowwm,
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(-
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LIGHT GRAN , GRAVNEL. AT BASE =~~~ |
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ODiSOI’bO Consulti NE, LLC 1010 Travis Street, Suite 916 | Houston, Texas 77002

713.955.1230

www.disorboconsult.com

WELL CONSTRUCTION DATA

Well Number:

MKTF- 31

Start Date:

\-19-14

Finish Date:

“TRACY PAINE

fl-18.1d

Client Name: Project No.
WeLL LocaTioN Wearern Rermuime W, Tinc. |WESTIH003
Project Name:
Conup Rernery - Hyorocagecs Seef
??dress of Site:
Drilling Contractor: Driller:
Enviga- Driw Thae, Orm=z
GPS Coordinates:
) / -]
N35°29.253" W108° 25.649
WELL TYPE: MONITOR 0 RECOVERY OBSERVATION
TEMPORARY T PERMANENT | REPLACEMENT SINGLE CASED
[ SHALLOW INTERMEDIATE 7 DEEP [ DOUBLE CASED 1 OTHER
WELL SCHEMATIC INSTALLATION DATA
| e
A | ~T & DECONTAMINATION: STEAM CLEAN SOAP WASH &FIGH PRESSURE WASH
I TOC ABOVE CASING TYPE: aric STAINLESS TEFLON o OTHER
(CROSS OUT IF GROUND JOINTS: $ETHREADED WELDED COUPLED 1 SCREWED
FLUSHMOUNT) | LEVEL IF SURFACE CASING: oo 1 YES DESCRIBE
I STICKUP WELL SCREEN: yvc STAINLESS TEFLON 7 OTHER
1 FT. DIAMETER: =7 4 & ‘| OTHER IN
& l SLOT SIZE: 270010 0,020 OTHER IN
— SAND: sizE | ©+@€  |psisack # \D
4 T BENTONITE: size BD/BY™  |psisack LBS/BUCKET #
DRILLING pGioLLowsSTEM - SOLID STEM MUD ROTARY 7 HAND AUGER
ANNULAR BOREHOLE METHOD: AIR ROTARY DIRECT PUSH OTHER
SEAL DIAMETER BIT SIZE: e o 010" 12" 14" Worrer 1. B ¥
EX: B IN DRILLING MUD: STTONE BENTONITE ~ WATER 0 OTHER
CENTRALIZER: 1YES INTERVAL
COMPLETION: P&LUSH MOUNT STICKUP VAULT
CASING PAD: 4 x4 15' X5 OTHER
DIAMETER CUTTINGS: RUMMED NUMBER OF DRUMS -
TOTAL 2 N ROLLOFF BOX ID NUMBER OF BOX
WELL scH. H© SPREAD OTHER
DEPTH COMMENTS:
FROM
TOC
ET:
WELL DEVELOPMENT DATA
v
A DATE: TIME:
BENTONITE PRE-DEVELOPMENT MEASUREMENTS/OBSERVATIONS:
DEPTH TO HC: BTOC BGL
DEPTH TO GW: BTOC BGL
v TOTAL DEPTH: 7 BTOC BGL
APPEARANCE: PSH 1 8ILTY ~ TURBID OPAQUE CLEAR
ODOR: YES NO TYPE
ry
FILTER DEVELOPMENT 1 NONE | BAILING PUMPING AIR LIFT
PACK WELL METHOD: 7 SURGE & BLOCK  © OTHER
2 2FT. SCREEN TIME: 10 MIN 20 MIN OTHER
TYPE LENGTH AMOUNT: 5 GAL 010 GAL OTHER GAL
FT.
POST-DEVELOPMENT MEASUREMENTS/OBSERVATIONS:
DEPTH TO HC: 1 BTOC BGL
v DEPTH TO GW: BTOC BGL
WELL CAP TOTAL DEPTH: BTOC BGL
OVER IN. APPEARANCE: PSH SILTY TURBID OPAQUE CLEAR
DRILL ODOR: YES NO TYPE
FT.
(CROSS OUT IF WELL SUMP DISPOSITION OF 1 DRUMMED 7 WWTS TREATED 0 POTW 7 OTHER
NOT DRILLED) YES FLUIDS OTHER
w COMMENTS:




0 DlSOl bo consui t| "g L} C 1010 Travis Street, Suite 916 | Houston, Texas 77002 713.955.1230 www.disorboconsult.com

Client Project Number Boring No. \ Well No.
WESTERN REFINING W, INC. WEST 14003 MKE - 28 38
Project Name - Sheet of
@ Cille germnery- HYDRocAREON SeEP 1 "4
Saturatig Bapth Total Depth GPS Coordinates Logged By
8 26’861 |N35°24.2T1 W|08°25. o1’ TRACN PANNE
Drilling Methods \ Auger Size \ Bit Size Drilling Rig Driller Drilling Company
HoLlow STEM AveER. 1.8’ e s C.ORTIZ |ENVIRO-DRILL. ITNC
Sampling Method \ Size of Sampler Start Date Finish Date
GPLIT Spoon 2"V A, 2/ Love \.2o-14 (I1-20-14
Comments Start Time Finish Time
oBYS 1160
Field Screening = i
4
3 | . le| 5|3/ o
o E i L% £ 3 Description of Lithology
£ 8 E g8 &~ e
g |8 |f] 4 .
8 2| -

/00| AspPumiT LBase
201 |31l 2122090 | Sze 7y Ceay /Sann /G raver —tow, ruem
3%p mP OwN, COARS N SAND
fa® > 1" araver ; ODAR

]

N
3
{

&
1%

N
~

N

2-4 (7o |37
4-&6 |42 137

o eTY N ver —
%%?o SrLTY CeAY /Band /[ GRAVEL — STA, ODOR
G6-8 |20 37 20 |87y CrAY /SAND [ CRAVEL — STA . ODOR
g8-10 | A B7 20 |87 1v Ceny /Sand /Grave — STA DECREAsE
. TN CLAY COn7eNT — V. MosT T SAT.
OOOR,
lo-t2- |7 |ZT/O-11 (W 70 veL — LomPAC

FA/NT ODoOR V. COARSE SAND
Spe 4> 1.5 "ceavee
H-1.6\Cc| 90 | Ermry Ctav- s ow, pirm > So0F7T, mors7;
Broen
t5-1216e)| 0 | Sanoy Gravee — s7A ( /o-//) SA4ar7.

m&-‘k
\

O @™k
<<

12-14 | 8 |37lz-14|6w|/0 | Sanay CrAvVEC~ STA, SAT.
(Y-te | @ BT VY-1C|60YO | Sanpy GRAVEL — STA, SAT.  _morsT
Vo8 |4 BT e-t8|Cc |50 | Sanpy Ceny— tow, F/RM, DAME CRAYISH
SRown, FAINT, ODoR
B-220| S 31 |g-20|ce|sp|Sanvor (av— S74 |




aDiSOl’bO Consulti Mg, LLC 1010 Travis Street, Suite 916 | Houston, Texas 77002 713.955.1230 www.disorboconsult.com

Well Number: Prepared by: P
WELL CONSTRUCTION DATA A DY
[\.2zO. 14 (\- 2014
Client Name: Project No.
WELL LOCATION: ’ WEST (4003
Project Name:
Address of Site:
Q2 GIANT CROSSING RD, GALLUP NM 730!
Drilling Contractor: Driller:
-DRILL TTNC, C.ORT\=Z
GPS Coordinates: / ’ ’
o
N35°29.277 W08 25.647
WELL TYPE: XDNITOR 7 RECOVERY OBSERVATION
TEMPORARY PERMANENT REPLACEMENT SINGLE CASED
" SHALLOW INTERMEDIATE | DEEP | DOUBLE CASED OTHER
WELL SCHEMATIC INSTALLATION DATA
“lﬁ
A I~ A DECONTAMINATION: STEAM CLEAN SOAP WASH )GMGH PRESSURE WASH
! | e /P TOC ABOVE CASING TYPE: >vc STAINLESS TEFLON 0 OTHER
(CROSS OUT IF _44-———,‘5 GROUND JOINTS: XTHREADED WELDED COUPLED [ SCREWED
FLUSHMOUNT) Aﬂ‘;ﬁ’ LEVEL IF SURFACE CASING: Ko YES DESCRIBE
:7 STICKUP WELL SCREEN: Xeve STAINLESS TEFLON | OTHER
AF T FT. DIAMETER: »er 4 & OTHER_____ N
1/ I l SLOT SIZE: Xo.010 0.020 OTHER________IN
o L SAND: size_10-20  (ssisack_ #
Py BENTONITE: SIZE ¥ Lesisack LBS/BUCKET #
DRILLING RHOLLOW STEM SOLID STEM MUD ROTARY HAND AUGER
ANNULAR BOREHOLE METHOD: AIR ROTARY DIRECT PUSH 11 OTHER
SEAL DIAMETER BIT SIZE: & e 10 120 140 Worrer_ 1. D
FT. IN. DRILLING MUD: >gTone BENTONITE WATER 7 OTHER
CENTRALIZER: o YES INTERVAL
COMPLETION: LUSH MOUNT STICKUP VAULT
CASING PAD: axa X8 WOTHER
DIAMETER CUTTINGS: WORUMMED NUMBER OF DRUMS __ 2
TOTAL IN. ROLLOFF BOX ID NUMBER OF BOX
WELL scH. HO SPREAD OTHER
DEPTH COMMENTS:
FROM
TOC
_FT.
WELL DEVELOPMENT DATA
v
& DATE: TIME:
BENTONITE PRE-DEVELOPMENT MEASUREMENTS/OBSERVATIONS:
§EL DEPTH TOHC: BTOC BGL
FT. DEPTH TO GW: BTOC BGL
v TOTAL DEPTH: sTOC BGL
APPEARANCE: PSH SILTY 7 TURBID OPAQUE CLEAR
ODOR: ves NO TYPE
A
FILTER DEVELOPMENT NONE BAILING PUMPING AIR LIFT
PéCK WELL METHOD: SURGE & BLOCK  © OTHER
18 Fr SCREEN TIME: 10 MIN 20 MIN [ OTHER
TYPE LENGTH AMOUNT: 5 GAL 10 GAL OTHER GAL
FT.
POST-DEVELOPMENT MEASUREMENTS/OBSERVATIONS:
DEPTH TO HC: BTOC BGL
v DEPTH TO GW: BTOC BGL
4 WELL CAP TOTAL DEPTH: BTOC BGL
OVER IN. APPEARANCE: " PSH SILTY | TURBID 1 OPAQUE CLEAR
DRI ODOR: YES NO TYPE
FT.
(CRESS'\QUT IF WELL SUMP DISPOSITION OF DRUMMED | WWTS TREATED 0 POTW (1 OTHER
T DRILAED) YES FLUIDS OTHER
o COMMENTS:
IN.




@ DlSO]bO Con Su ti .nlgf | 1010 Travis Street, Suite 916 | Houston, Texas 77002

713.955.1230

www.disorboconsult.com

Client

Project Number

Boring No. \ Well No.

e KErmnine Gouthwest, T [WESTIHO03 MKTE-
Project Name eet of
EINERN — HYDROCARBON SEEF i b
Saturation Depth GPS Coordinates / Logged
' B N3s°zq 220 W 102°26. L4l TRACN ERNE
Drilling Methods \ Auger Size \ Bit Size Drilling Rig Driller Drilling Company
OLLOW STEM AueER. T1.5° cMe 1S Q. ORTE

Sampling Method\SIza ofSampler ' DA 2 LN Stfr{ D‘a‘t:\ \ d ':nil’ll:‘ I:Tf:l l‘-f
Comments Sia%'}lineo Ill!ls53m':>
Field Screening 5
- i [T “Snalss S O -
g E ‘:" % g ?’; g Description of Lithology
g B R
o2 2] |1530-2 'é_ \© |Graver / Cax Sug- FILL - BRrROWK , DAMP FAINT
Ooboe
Z2-4  |27.4|53|2-4 e [100|Graver. /Sxiry Cuay - Pl - WODSUFE, DAME
BROWN, NO ODOi
H-b6 6.5 d-¢ leL [0 [Saupy Szury Cuay- LA'S SO¥T, DAMP, BRowN
PEAS\ZE GRAVEL , No ODOR
- |4.5 (o-B |SW|20|SxirY BrAVELLY Sarp — FiLL — Loase  MEDILM
SANDTE 15" GRAVEL \BRowN , NO ODCR,
TAMP
8-10 |+ F% Qo 9aguon Cay / Cianey SAND - Qomzse COMPACT,
OAMP TO MOLST, BREo_&,_\:\_D_em&E.B@_
ODOR — GRAVELLY
|O-1Z |Jc? P a0 Sandy GAN /Ciavey SAD ~sTA, MOtS‘r_/O\L.Y
Hne ODOR - cenavelry
\2-13 | — GP |90 [ Samupy GRAVEL - Loose, BRown SAT,
ODOR  \.COARSE SAND -TO /4" GRAVEY
3-14 |5/ CL 20 | Briry QLAY - Low, \LSTIFE, DRY> DAMB,

4-1¢&0 78

cul9o

GRAN, FAINT ODOR @CRASE |

gty QLAY - STA




QDiSOl'bO CONSUItING, LLC 1010 Travis Street, Suite 916 | Houston, Texas 77002

713.9 3

www.disorboconsult.com

WELL CONSTRUCTION DATA

"MKTE- 39

" Hracy FRine

Start Date:

[y -4

Finish Date:

WELL LOCATION:

CIW‘ Name:

Project Name:

NS SW NC,
Laulup KEFTINERY— HYDROCARBON SEEEC

WEST|4 003

Adasiafém;MT CrossineEp Gauue N

N 8130

Drilling Contractor:

ENviRO- Drite e,

Driller:

C.OrMZ

GPS Coordinates:

%NH'OR

N35°29.321° W8 w108° 25,641

WELL TYPE: | RECOVERY [ OBSERVATION
TEMPORARY PERMANENT ] REPLACEMENT SINGLE CASED
SHALLOW INTERMEDIATE DEEP DOUBLE CASED OTHER
WELL SCHEMATIC INSTALLATION DATA
RS
A | I 4 DECONTAMINATION: STEAM CLEAN 1 SOAP WASH ¥HCH PRESSURE WASH
I | TOC ABOVE CASING TYPE: wrvC [ STAINLESS I TEFLON OTHER
(CROSS OUT IF ; : : GROUND JOINTS: ETHREADED  WELDED COUPLED [ SCREWED
FLUSHMOUNT) | | LEVEL IF SURFACE CASING: a) 0 YES " DESCRIBE
] | STICKUP WELL SCREEN: /PE [ STAINLESS TEFLON OTHER
1 1 FT. DIAMETER: 2" 4 6" [ OTHER IN
] | l SLOT SIZE: 010 [0.020 OTHER IN
P SAND: size_1©: 20O  |psisack #
ﬂl 4 BENTONITE: SIZE :[g < LBS/SACK_____ LBS/BUCKET, #
DRILLING ‘%LLOW STEM SOLID STEM MUD ROTARY O HAND AUGER
ANNULAR BOREHOLE METHOD: AIR ROTARY DIRECT PUSH OTHER
SEAL DIAMETER BIT SIZE: 6" 8 10" 12 14" - OTHER IN
FT. IN. DRILLING MUD: NONE BENTONITE WATER 1 OTHER
CENTRALIZER: NO YES INTERVAL
COMPLETION: rFLUSH MOUNT STICKUP VAULT
CASING PAD: &Tx4 oEXS 0 OTHER
DIAMETER CUTTINGS: )ﬂ}RUMMED NUMBER OF DRUMS I
TOTAL k IN. ROLLOFF BOX ID NUMBER OF BOX
WELL scH._4O SPREAD OTHER
DEPTH COMMENTS:
FROM
TOC
FT.
WELL DEVELOPMENT DATA
v
s DATE: TIME:
BENTONITE PRE-DEVELOPMENT MEASUREMENTS/OBSERVATIONS:
SEAL DEPTH TO HC: BTOC BGL
FT. DEPTH TO GW: BTOC BGL
v TOTAL DEPTH: BTOC BGL
APPEARANCE: PSH SILTY o TURBID OPAQUE 1 CLEAR
T ODOR: YES NO TYPE
r s
FILTER DEVELOPMENT [ NONE BAILING PUMPING 1 AIRLIFT
PACK WELL METHOD: SURGE & BLOCK OTHER
FT. SCREEN TIME: 10 MIN C 20 MIN 0 OTHER
TYPE LENGTH AMOUNT: 5GAL 710 GAL [ OTHER GAL
1020 \O rr
POST-DEVELOPMENT MEASUREMENTS/OBSERVATIONS:
J DEPTH TO HC: o0 BTOC 0BGL
v DEPTH TO GW: o BTOC 0 BGL
4 WELL CAP TOTAL DEPTH: 7 BTOC 1 BGL
OVER IN. APPEARANCE: PSH 0 SILTY [ TURBID I OPAQUE [1 CLEAR
DRILL ODOR: YES | NO TYPE
FT.
(CROSS OUT IF WELL SUMP DISPOSITION OF DRUMMED 0 WWTS  TREATED POTW 7 OTHER
NOT DRILLED) YES FLUIDS OTHER
0 NO COMMENTS:




@ Disorbo Consu t\ ﬂg |LC 1010 Travis Street, Suite 916 | Houston, Texas 77002 713.955.1230 disorboconsult.com
1

Project Number Boring No. \ Well No.

WESTERN REFINING SOUTHWEST, “TNC. [WESTIA003 sfﬂ’ﬂ?'-"\cf)
FINERY ~HYDROCARBON SEEP i 1
Satumﬁogepth GPS Coordinates ‘ =) ! Logged By
/ N35929.383 WI08° 25.41| TRACN PANNE
Drilling Methods \ Auger Size \ Bit Size Drilling Ri Driller Drilling Company
CME 15 |00RTIZ  |[ENVIRO-DRIL T
Sampling Method \ Size of Sampler 7 0 Start Date Finish Date 4
9P LTV SPCON Z“DIA, 2'LONG (1314 n-1>-\
Start Time Finish Time
i4dO (2w
‘g i % g g ‘E g Description of Lithology
= & E £e ) :
i | B | % 3 °
0.8 |S4 | O-2 IC 00 LA - Med, STIFF, DAMP, BROWN, No OPOR |
o.l |6%|2-4 [CL90°|CLAY —STA -~ GRAVEL GRAY
0.7 |54/U-6 leu CLAY - STA
34 6-8 | - 20FT, DAMP, BROWN
NO ©ODOR , mMorsT T7-©°
CL| Smm&_ﬂ*Slﬁ, DANP - MO\ST
54(0-(2- RO Gy Cra [Ciavey SanD - STA, MoIST Ta
5

SATURATED T <CLAYEY SASD SEAMS |

NO OoLOoR.

Sany Sty ClaN- 10w, STIFF, DAMP, [BROWK

NO ODOR. — MOIST TO SAT. TN SAND SEAMS

c'%r_@O

Sa ey amD - Low >c

MOIST TO SAT. Tw CLAYENY SAND SEAMS

S ~ oD- S owsT TO

SAT.

1Ty CLay- LW, V. STIFF, DAMP , REDDISKH

CL |$0

SN Cu - 2o, " STA

BRown AND GRAY, N© ODOR

C\U SO

1y Cav=- sTA




i DiSorbo consulti NE, LLC 1010 Travis Street, Suite 916 | Houston, Texas 77002 713.955.1230
Well Number: Prepared by: P 1
WELL CONSTRUCTION DATA o 3 Fim[.sih‘?‘}m q £
Client Name: Project No.
WELL LOCATION: \hl&&T&&nm L ANC, U
Project Name:
=RY - \'\ L)
Address of Site:
92 Gxanst Crossine R fane NM &730)
Drilling Contractor: Driller:
ENVIRO-DRT1 1 TINC. C.ORT\2
GPS Coordinates: ’ '
o { «
N35°29.383" W108°25.94T\
WELL TYPE: Womon * RECOVERY - OBSERVATION
TEMPORARY PERMANENT REPLACEMENT 1 SINGLE CASED
SHALLOW (1 INTERMEDIATE DEEP ) DOUBLE CASED 1 OTHER
WELL SCHEMATIC INSTALLATION DATA
=
A I I & DECONTAMINATION: STEAM CLEAN SOAP WASH D¢TiGH PRESSURE WASH
I | TOC ABOVE CASING TYPE: PVC STAINLESS + TEFLON - OTHER
(CROSS OUT IF : : GROUND JOINTS: ACTHREADED WELDED " COUPLED 1 SCREWED
FLUSHMOUNT) 1 I LEVEL IF SURFACE CASING: XNOo YES DESCRIBE
1 1 STICKUP WELL SCREEN: ¥Pve STAINLESS TEFLON | OTHER
] | FT. DIAMETER: X7 4 e ] OTHER IN
1 | i SLOT SIZE: «0.010 1 0.020 OTHER IN
S~ SAND: size_\@* ‘Z.D‘ LBS/SACK #
4 h BENTONITE: size_ DIB' LBS/SACK LBS/BUCKET. #
DRILLING XHou.ow STEM = SOLID STEM MUD ROTARY HAND AUGER
ANNULAR BOREHOLE METHOD: AIR ROTARY DIRECT PUSH " OTHER
SEAL DIAMETER BIT SIZE: & o8 10° 120 14 JotHer _ 1.9 in
FT. = =)0 DRILLING MUD: JANONE BENTONITE WATER OTHER
CENTRALIZER: Kno - YES INTERVAL
COMPLETION: FLUSHMOUNT  H{sTicKUP £ VAULT
CASING PAD: Xaxe 15 X8 1 OTHER
DIAMETER CUTTINGS: X DRUMMED NUMBER OF DRUMS
TOTAL Z N ROLLOFF BOX ID NUMBER OF BOX
WELL ScH. 4O SPREAD " OTHER
DEPTH COMMENTS:
FROM
TOC
FT.
WELL DEVELOPMENT DATA
A\
4 DATE: TIME:
BENTONITE PRE-DEVELOPMENT MEASUREMENTS/OBSERVATIONS:
SEAL DEPTH TO HC: BTOC 0 BGL
rNas DEPTH TO GW: - BTOC 0 BGL
v TOTAL DEPTH: 1 BTOC BGL
APPEARANCE: PSH SILTY TURBID OPAQUE CLEAR
T 5 ODOR: YES NO TYPE
A
FILTER DEVELOPMENT NONE 1 BAILING OPUMPING 0 AIRLIFT
PACK WELL METHOD: SURGE & BLOCK 71 OTHER
FT. SCREEN TIME: 10 MIN 7 20 MIN 1 OTHER
TYPE LEBQTH AMOUNT: 5 GAL 0 10 GAL OTHER GAL
1022 S rr.
POST-DEVELOPMENT MEASUREMENTS/OBSERVATIONS:
pde) I DEPTH TO HC: BTOC 7 BGL
hJ ; DEPTH TO GW: BTOC BGL
4 WE|ds CAP TOTAL DEPTH: o BTOC 1 BGL
OVER TOIN. APPEARANCE: | PSH 0 SILTY 1 TURBID [IOPAQUE [ CLEAR
DRILL ODOR: YES 1 NO TYPE
z FT.
(CROSS OUT IF WELL SUMP DISPOSITION OF DRUMMED WWTS TREATED POTW OTHER
NOT DRILLED) YES FLUIDS OTHER
e’ COMMENTS:
IN.




0 D 1 S O Ib O C onsu t| n g [LC 1010 Travis Street, Suite 916 | Houston, Texas 77002 713.955.1230 www.disorboconsult.com

E%%.E?R“ REFINING SOUTWWEST, TNe. [WESTI400R  [MKTE=H1
@ CALLUP REFINERY- HYDROCARBON SEEP 1 1
Saturation Depth Total Deptt} GPS Coordgates 2 & ' Logged By
nmuﬁﬁmx;ﬁnaze N 35 Zq.ZB'] Dnﬁglee 25.‘\ Eiller W
sfm'.ﬁ LLmb\lgS;l'mEM AVGER T.9“ CME 75 C.ORT\Z NV o-FlDMRga\;L N
 SPLTT SPOON Z"DIA, 27 L0ONG 11304 11144
01 S U0
. Field Screening E i y
:‘g g QE‘: gg ?’i‘ g Description of Lithology
0-Z |2.6 54| D-Z |CL{ B0 Sawpy Dutd CLaN- Low STIFE, DRY,_BROWN,
NO ©DOR FINE GRAINED SAND , CCCAS\ORAL,
GRANE L
2-4 2.3 |54|2-4 e [70]Ssmmy S CLAN- STA, NO  ODOR
d-( 1.2 |54 |4- lcu|4D|Sanpy Sty Crav~ STA, NO ODOR
-8 2M |54 (-8 qx O Sz xy Caay /meﬂ_ﬂng-_\.&a_ﬂ&n,_\‘zurasmg
NO ODOR

B-10 34 |54 |8-10 |cv |LO|Sansvy (AN~ Low, v, STIEF, DRY, BROWN, NO ODOR.
@ 012 [4° [54]io-12 [eL [30/canDy CLAN - STA , DamP
12-14 3.5 |54 [12-14 p.[|40 BANDY G av-STA
(H-e \z |54 [IM16ICL)10 [SaNDY 1y Ay = SSTA

|-18p A |54 | 119 |50 [Sxaty CLAY- Low, V, FE
LT REDDISIA BROWRENO DO ik
@5I8- 910 |54 | 18-20CL |80 |Sriry (LaN - STA, REDDISH BROWKN AND LT
GRAX
Z0-22 139 |54120-22 ¢ | SO 77y Lr Ay — S7A, LT REDDISW BRown
22-24 3.6 |54|2224|001 40 ST ™ Ay — S7A, LT REDDISH BROWN &, |
TRACE GRAY

PH4-26:3.3 154 2426 |0 fotssfzm&dz—sza,ggmmgg BrowN
262812\ |84 Z628 | 10|97¢cTy CAy—S7A

28-20 (2.8 |5U\28-3020 |20 Bze7y Lray - S7A

LESUMED  SamPLIne on 114 /<]

32 |Z.6\4e 393200 | 0| S 2Ty LLAY- STA, MoST AT 70, 0/ SAMPLY
32-34 |3 e [32-340¢ 50| Sziryliav— s7a, carcaREOs

34-3¢ | 2.9 |Ye B30 50 — 874 BrRAVELLY morST 7O
SAT_MO ODOR, <sALE AT [FASE
L T |7 36-37|" /O | SHALE ~ DARK BRAY, DENSE TO | DENSe

o= 27’




@ DiSObe Consulti NE, LLC 1010 Travis Street, Suite 916 | Houston, Texas 77002

713.955.1230 www.disorboconsult.com
Well Number: ‘_' Prepared by:
MKCTE-H 1 TRACN PAYNE
WELL CONSTRUCTION DATA Start Date: q Finish Date:
Client Name: 7 |Project No.
WELL LOCATION: estern Kerxnane G, Tne WEST 1403
Project Name: i
— — 0
Address of Site:
AD - we NM 8720l
Drilling Contractor: Driller:
GPS Coordinates: 4 - 2
N35°29.287° W I0® 2®. 75.983
WELL TYPE: XoniTor RECOVERY 7 DBSERVATION
| TEMPORARY PERMANENT REPLACEMENT SINGLE CASED
) SHALLOW INTERMEDIATE DEEP DOUBLE CASED OTHER
WE& gJiEMATIC INSTALLATION DATA
e )
A | | A DECONTAMINATION: /S‘LEAM CLEAN SOAP WASH %H PRESSURE WASH
1 | TOC ABOVE CASING TYPE: PyC STAINLESS TEFLON OTHER
(CROSS OUT IF : : GROUND JOINTS: THREADED WELDED CCOUPLED = SCREWED
FLUSHMOUNT) i I LEVEL IF SURFACE CASING:  xfio YES " DESCRIBE
| I STICKUP WELL SCREEN: X STAINLESS TEFLON OTHER
1 | FT. DIAMETER: 1'% # e o OTHER N
] ] l SLOT SIZE: 010 0.020 - OTHER IN
~ SAND: size_ID 22  |sssack ¢ 8
4 T BENTONITE: size__A/8 LBS/SACK LBS/BUCKET # i
DRILLING MHFOLLOW STEM SOLID STEM - MUD ROTARY HAND AUGER
ANNULAR BOREHOLE METHOD: AIR ROTARY DIRECT PUSH 0 OTHER
SEAL DIAMETER BIT SIZE: e e 10° S12° o1 Sotier_T+5
(il T:5 I DRILLING MUD: ¥TONE BENTONITE o WATER 7 OTHER
CENTRALIZER: NO YES INTERVAL
COMPLETION: [ FLUSHMOUNT  STICKUP o VAULT
CASING PAD: > x4 5X5 I OTHER
DIAMETER CUTTINGS: 2rORUMMED NUMBER OF DRUMS ‘ .5
TOTAL Ze IN. ROLLOFF BOX ID NUMBER OF BOX =
WELL scH. @ © SPREAD OTHER |
DEPTH COMMENTS:
FROM
TOC
FT.
WELL DEVELOPMENT DATA
4 -
4 DATE: TIME:
BENTONITE PRE-DEVELOPMENT MEASUREMENTS/OBSERVATIONS:
SEAL DEPTH TO HC: BTOC U BGL
‘L FT: DEPTH TO GW: r BTOC 0 BGL
v TOTAL DEPTH: BTOC 0 BGL
APPEARANCE: PSH SILTY ) TURBID OPAQUE CLEAR
ODOR: YES L NO TYPE
FILTER DEVELOPMENT 7 NONE BAILING OPUMPING O AIRLIFT
PACK WELL METHOD: 1SURGE & BLOCK [ OTHER
B by 45 SCREEN TIME: 10 MIN 20 MIN | OTHER
TYPE LENGTH AMOUNT: 5GAL 10 GAL OTHER GAL
. /A
POST-DEVELOPMENT MEASUREMENTS/OBSERVATIONS:
v DEPTH TO HC: 8TOC - BGL
v : : DEPTH TO GW: BTOC 7 BGL
[ WELL CAP TOTAL DEPTH: BTOC BGL
OVER 2 N APPEARANCE: PSH SILTY “ TURBID * OPAQUE CLEAR
DRILL ODOR: YES NO TYPE
FT. i
(CROSS OUT IF WELL SUMP DISPOSITION OF J DRUMMED WWTS TREATED POTW OTHER
NOT DRILLED) YES FLUIDS " OTHER
gnﬁ COMMENTS;
IN.




0 DlSO]bO CO ﬂSU 1L”| r‘\g LLC 1010 Travis Street, Suite 916 | Houston, Texas 77002 713.955.1230 www.disorboconsult.com

Client Project Number Boring No. \ Well No.

 WESTERN REFINING SOUTHWEST, TNC. [WESTIHO03 MICTF-H 2
Project Name Sheet of
GALLUP BEFINERY — HYDROCARBON 6EEF’ 1
Saturation Depth Total Depth S Coordinates Logged By
e |3ofge N3s°2a 21" W 108°25.95 “TRACY PAYNE
Drilling Methods \ Auger Size \ Bit Size o Drilling Ri Driller Drilling Company
| HOLLOW-STEM MIGER 7.5 = LORNZ Enviro-DrIu I
Sampling Method \ Size of Sampler Start Date Finish Date
| SPLIT SRON - 2"DIA, 2" LONG e iz
Comments Start Time Finish Time
1505 1700
Field Screening =
5 = | is | 5| %
g B % %g g g Description of Lithology
= = § 3 < “ | &
0-2 |17 |50 |0-2 |CL100|Sxu GaN- Low, FIRM, DRN, LT BRoWO,

NO ©DO&

2-4 2.8 |502-4 L3O STty CLAN- Low, N. STIEF, DR, LT BROWN,
CALCAREOULS NO ODOR  CruMBLY

d-0 [3.850|4-6 CLIEO Siry CAY — STA

©-8 |24 |506-8

CL 16O |Smoy QLAN-STA

8-10 |H.1 |50|Q-(0 [CL|20(ZxLy CLA-STA

10-12 2.8 | 50[16-1Z |t |S0| SAanDY QLAY - Low, STIFF, DRY, LT RELDISH

BROWN WITW HMeEDium GRAINED sAND

X _INTERBEDDED sSANDSTONE -bESS

THAN Y2 "' THiew

[2-843.9 |50 [(2-13 |cL |80 [Sandy Cian- STA

ek Z& 50 \3-14 |cy 180 | ST Clax - Low, V.STIFF, DAne /DEY , LT

REDDISH BROWM NO ODOR . CALCARENS |

4-16 |2.57|50[14-1e CL |60 STty CLay- oTA, TNCREASE TN MOISTURE.

6-(812.3 |5 9|-\RICL | 50| S CLAY - s-m TRACE SAD , SAMDSTNE
SEAM AT \"l -] UDEN_SE_

S NCLAN- STA, ODOR, EXTREMEY CALCAREQUS
(507)

1o-22|1.5 |so|zozz|ce |8019ziry (iay—STA | cdicarous

22-240.5 |5022-24|CL{ /0 \Sz¢ v CLAY— LOw, STIEE DAMP, REDDISH

Beopan', MO ODOL
24.26|1.4 | 48124-26|ec| ¢ SzeTy (1 Ay~ S7A

g

(820 |Z.4 |50 |1e-zZD |CL

262815 |48 2628|4060, 9717y Cray—S7A  TRACE GRAY

78-30 1.2 48 78-30\0¢. |50\ 52 TY CLAY — STR, cray £ REDD(SH SONA|




a DiSorbo consulti NE, LLC 1010 Travis Street, Suite 916 | Houston, Texas 77002

1230 www.disorboconsult.com
Well Numba&- L{ :?ared by: '7
MKTF-42, RACN [ANNE
WELL CONSTRUCTION DATA sarfon e
L13.14 11304
Cliegt Name: L Project No.
WELL LOCATION: N WEF( SW LNy WESTI oo
Project Name:
o
GALLUP ReFIN ERY — HYDROCARBON SEE€
Address of Site:
37 Gt Crosstne Roan Gawve NM 81300
Drilling Contractor: . Driller:
ENVIKD- DRILL, TNC. .0 RTI=
GPS Coordinates: f i
o -]
N35°29.2lc WI\08°75.4577
WELL TYPE: Xmonmor RECOVERY | OBSERVATION
TEMPORARY PERMANENT ' REPLACEMENT SINGLE CASED
SHALLOW = INTERMEDIATE DEEP DOUBLE CASED OTHER
WELL SCHEMATIC INSTALLATION DATA
| Uplacs i |
A I I A DECONTAMINATION: STEAM CLEAN SOAP WASH W HIGH PRESSURE WASH
% | 1 TOC ABOVE CASING TYPE: XPvC STAINLESS TEFLON OTHER
: (CROSS OUT IF : : GROUND JOINTS: X THREADED WELDED * COUPLED SCREWED
FLUSHMOUNT) | | LEVEL IF SURFACE CASING: KnNo 0YES " DESCRIBE
| 1 STICKUP WELL SCREEN: Xpve STAINLESS TEFLON 1 OTHER
1 1 HE DIAMETER: 3 4 o6 OTHER IN
j 1 [ l SLOT SIZE: Xo.010 0.020 | OTHER IN
e SAND: size_le- 20 LBS/SACK « /6
4 BENTONITE: size_3/8 LBS/SACK LBS/BUCKET #_3
DRILLING % HOLLOW STEM  © SOLID STEM 7 MUD ROTARY HAND AUGER
ANNULAR BOREHOLE METHOD: AIR ROTARY DIRECT PUSH OTHER
SEAL DlAM?ER BIT SIZE: we  oF 10° 12" 14" Korer 1.8 N
FT. 1.5 DRILLING MUD: X NONE BENTONITE WATER ] OTHER
CENTRALIZER: Xno YES INTERVAL
COMPLETION: FLUSHMOUNT  YBTIcKUP VAULT
CASING PAD: X4 x4 5'X5 _ OTHER
DIAMETER CUTTINGS: fnRUMMED NUMBER OF DRUMS -
TOTAL % hiN. ROLLOFF BOX 1D NUMBER OF BOX
WELL scH._ 19 - SPREAD (| OTHER
DEPTH COMMENTS:
FROM
TOC
FT.
WELL DEVELOPMENT DATA
¥ O
4 2. DATE: TIME:
BENTONITE PRE-DEVELOPMENT MEASUREMENTS/OBSERVATIONS:
SEAL DEPTH TO HC: BTOC BGL
FT. DEPTH TO GW: BTOC BGL
v TOTAL DEPTH: BTOC 7 BGL
“ 7 15 APPEARANCE: PSH SILTY - TURBID 1 OPAQUE CLEAR
(o] ODOR: YES NO TYPE
Iy
FILTER DEVELOPMENT = NONE BAILING 1 PUMPING AIR LIFT
PACK WELL METHOD: | SURGE & BLOCK ' OTHER
FT. SCREEN TIME: = 10 MIN 20 MIN I OTHER
TYPE LENGTH AMOUNT: _5GAL 10 GAL OTHER GAL
FT.
POST-DEVELOPMENT MEASUREMENTS/OBSERVATIONS:
& v DEPTH TO HC: sTOC 11 BGL
v DEPTH TO GW: BTOC BGL
WELL CAP TOTAL DEPTH: BTOC BGL
f N APPEARANCE: ~ PSH SILTY TURBID OPAQUE CLEAR
ODOR: 1 YES NO TYPE
WELL SUMP DISPOSITION OF ~ DRUMMED WWTS TREATED o POTW OTHER
YES FLUIDS - OTHER
’%o COMMENTS:




0 DlSO}bO Consu ﬂ qg LLC 1010 Travis Street, Suite 916 | Houston, Texas 77002 713.955.1230 www.disorboconsult.com
!

Client Project Number Boring No. \ Well No.
wWestern Kermnine Soutd wesT WeSTIH003, MKTF-43
Project Name Sheet of
ery- HyprocarBON SEEP i A
Saturation Depth Total Depth GPS Coordinates i 5 . Logged By
22  |IN3%°29.211 W \08°26.065% TRALY PAYNE
Drilling Methods \ Auger Size \ Bit Size Drilling Rig Driller Drilling Company
HOLLOW STEM AUGER. LNE TS C.ORT\Z |EnviRo- Drau #Tuc,
Sampling Method \ Size of Sampler " Start Date Finish Date
aPLIT SFooN 2“DiA; 2’ LONG ity LAY
Comments ¥ Start Time Finish Time
o810 |oM0

Field Screening

E E E E .:? % g Description of Lithology
é g | §| 82 |&| ¢
0-2 |36 |49 |0-Z [CH[100[CLAY~ HIGM, STIFF, DAMP, EROWN, NO ODOR
2-Y4 |46 |4q|2-4 lont |50 |CLAN - STA, MOIST TN SEAMS
Y- e [42. |49 [4-6 [CHAOD [CLAY - STA , MO\ST IN SCAMS
©~8 |46 |49 (-8 W A0 |[CAAN -STA, REDDISH BROWN
®-10 [4.0 |49 /8-10 e (40 [ Sty CLAN— LOW, SOFT, DAMP, REDDISH BRoww,
CRUMBW  No ODOR. , TRACE GRAN CLAYE®
q.s’
(0-12 |33 (44 [lo-1Z [CL |BD [Szuty QAN - STA , STIFE .
(2-1¢4l |3.@ |49 12-14 |CL |OgTixy CLAY - STA VERN STIFF
M-t 3¢ |49 [(4-16 et B0 Sauvy Cuay — STA, VERY STIFE | CALCAREOUS
lo-18 |29 |49 [lk-18 |cL |BO ST CLAY-STA
18-20 3.1 |49 [(8-20 [OL |50 |1 CaAN- STA
20-22 3.1 (494 20-22 |¢v |60 | Sxvty QLAY- STA
22-24 13.2 |49 p2-24 [ |10 | Sz~ QLAY -STA
z4-2¢ 3.3 |yq24-26 |er |30| Gty Clay -~ STA _ SANDSTONE SEAM zys0/ |
26:-28 |3.2. |49 126-28 cL |30 | STty CLAY -STA




@D iSorbo consulti NE, LLC 1010 Travis Street, Suite 916 | Houston, Texas 77002

713.955.1230 www.disorboconsult.com
Well Number: 43 Prepared by:
WELL CONSTRUCTION DATA sm}i“: = Hmsh‘D(mRbné-i PAaNE
TNIEE iy

WELL LOCATION:

AP

Address of Site:

Drilling Contractor:

INER

Client Name:
Western Re ﬂum& SN/',LNQ,
Project Name:

Project No.

WESTIXQDS

97 [rzAanT CRossInc. Reavp- GM.wP NM 87301

P

-DRA\LL TNC,

Driller:

C.ORMZ

GPS Coordinates:
WELL TYPE: ¥ MONITOR RECOVERY (1 OBSERVATION
TEMPORARY PERMANENT ~ REPLACEMENT SINGLE CASED
L SHALLOW 1 INTERMEDIATE DEEP - DOUBLE CASED OTHER
WEli S_CiEﬂf\TIC INSTALLATION DATA
| I
A I [led A DECONTAMINATION: STEAM CLEAN 7 SOAP WASH XFIGH PRESSURE WASH
! I | TOC ABOVE CASING TYPE: Yo STAINLESS - TEFLON OTHER
(CROSS OUT IF : : GROUND JOINTS: M THREADED " WELDED 1COUPLED 1 SCREWED
FLUSHMOUNT) | 1 LEVEL IF SURFACE CASING: 2o O YES DESCRIBE
1 1 %KUP WELL SCREEN: PVC STAINLESS TEFLON OTHER
| | T DIAMETER: X7 & & OTHER IN
i 1 1 SLOT SIZE: X000 10.020 OTHER IN L
SAND: size_j0-20 LBS/SACK, # !l- !o' 5
4 BENTONITE: SIZE " LBS/SACK_____  LBS/BUCKET # {
DRILLING HOLLOW STEM SOLID STEM MUD ROTARY HAND AUGER
BOREHOLE METHOD: 1 AIR ROTARY DIRECT PUSH 1 OTHER
DIAMEFER BIT SIZE: ST 10 120 14 Xomer 1.5 W
o IN. DRILLING MUD: XNone ") BENTONITE WATER 1 OTHER
CENTRALIZER: Xfio | YES INTERVAL
COMPLETION: O FLUSHMOUNT  X'sTicKup VAULT
CASING PAD: X4 §X5 OTHER
DIAMETER CUTTINGS: ePRUMMED NUMBER OF DRUMS
TOTAL IN. ~ ROLLOFF BOX ID NUMBER OF BOX
WELL scH. MO SPREAD * OTHER
DEPTH COMMENTS:
FROM
TOC
ET.
WELL DEVELOPMENT DATA
v
4 DATE: TIME:
BENTONITE PRE-DEVELOPMENT MEASUREMENTS/OBSERVATIONS:
SEAL DEPTH TO HC: BTOC BGL
FT. DEPTH TO GW: BTOC BGL
v TOTAL DEPTH: - BTOC BGL
APPEARANCE: PSH O SILTY TURBID OPAQUE CLEAR
T ODOR: CYES NO TYPE
A
FILTER DEVELOPMENT NONE * BAILING [ PUMPING 1AIR LIFT
PA% WELL METHOD: SURGE & BLOCK I OTHER
{ 12050 SCREEN TIME: 10 MIN 1 20 MIN 7 OTHER
TYPE LENGTH AMOUNT: 5GAL 710 GAL OTHER GAL
1O FT.
POST-DEVELOPMENT MEASUREMENTS/OBSERVATIONS:
J DEPTH TO HC: 2 BTOC BGL
4 DEPTH TO GW: 7 BTOC CBGL
TOTAL DEPTH: BTOC BGL
OVER APPEARANCE: 1 PSH SILTY TURBID OPAQUE CLEAR
DRILL QODOR: T YES NO TYPE
FT.
(CROSS OUT IF DISPOSITION OF DRUMMED WWTS TREATED POTW OTHER
NOT DRILLED) FLUIDS OTHER

COMMENTS:




0 DlSO]bO CO nsu U ﬂg‘ LLC 1010 Travis Street, Suite 916 | Houston, Texas 77002 713.955.1230 www.disorboconsult.com

Project Number Boring No. \ Well No.

TESTERN REFINING SW, INC. WEST 4003 et =

Project Name

_(‘-.\AMP_#
Saturation Depth
NE

REFINERY -~ HYDROCARBON SEEP 4 Tz

Total Depth

50

GPS Coordinates Logged By

TRACY PAYNE

(]

Comments

Drilling Methods \ Auger Size \ Bit Size

N25°29312° W108°2¢303'W
it Drilling Rig Driller Drilling Company
UGER T.5 CME 15 C.ORTZ NARO-

Sampling Method \ Size of Sampler

SPLTT SPeo 2 DIAMETIER 2/ LoNG LY

Start Date Finish Date

Start Time Finish Time

\2\8S

Field Screening

Depth (feet bgl)
PID (ppm)

Air Temp. (°F)

(feet bgl)

Lithologic Interval

Symbol

% Recovery

Description of Lithology
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Client Project Number Boring No. \ Well No.
MKTE - 4
Project Name Sheet of
. Saturation Depth Total Depth GPS Coordinates Logged By
Drilling Methods \ Auger Size \ Bit Size Drilling Rig Driller Drilling Company
Sampling Method \ Size of Sampler Start Date Finish Date
THIEL
Comments Start Time Finish Time
|z s
Field Screening o
[
~ = | R b | B
2 = & =2 2 3 ik
3 E = 22 E g Description of Lithology
= 2 g .§ g » [v4
& a = & *
o o = E
a < .

Z-14\3.8 5| Y2444t | 20| Szerv Lrav- Low, wszr v. STIFFE,
LRuUmBLY , DAmP-> DRY, REDD/SH

RO, NO ODOR
‘/‘/—‘/é 3.9 BG4/ velcclco| Saery Ceay- S7A
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Opal Group, Inc.

Boring/Well Log

Well/Boring ID: STP1-SW

Sheet: 1 of 2
Project: Western Refinery, Gallup, NM Monument:  Flush Mounted Wellhead Ground Elevation:
Project #: E13-106 Latitude: 35°29'32.73" TOC Elevation:
Customer: Western Refining Southwest Longitude:  -108°25'48.98" Total Depth (bgs): 32 feet
Well Area: STP-1 Drill Rig Type: ~ CME-75 Filter Pack: 15 to 30
Start Date/Time: 5/6/2014; 1251 Method: Hollow Stem Auger Seal 15 to 10 feet
Finish Date/Time: 56/2014; 1540 Casing ID: 2" Grout 10 feet to surface
Contractor: Envrio-Drilling Inc. Boring ID: 7" Riser: 2" Schedule 40 PVC
Operator: Juan Barraza Logged By: PG Chang Screen: 0.010 slotted screen
© = c -
5 g £ £ £ £ Soil and Rock Descripti
o o} =0 0 oil and Rock Description
4 2 (2350 =] o o c n
2 < | 5 |FE3| B o USCS/ASTM Classification omments
o ° > 6 a o
m (]
- V—O
L 4
.'1. -
."..
g —2
= | Red, brown Clay, CL
.*'
«:1- —4
et -
3 2 | 30% 2 [
6 8 e Red, brown Clay, CL
' L
-
.? g 100% 7] —38 Dark Red Clay, Trace Gravel, CL Damp
L
3 7 4 B
100% * —10 Dark Red Clay, Trace Gravel, CL Damp
1112 B
8 11 . .
1 13 100% —12 Light Brown Gravely Clay, CL Very weathered at 13 feet
6 7 o ;
10 1 100% —14 Light Brown Gravely Clay, CL Loose Gravel
3 12 = [
100% o[ |—16 Brown Clay, CL
1619 —
= —18 Drill to Shelby tube sample depth
) _ i _20 Shelby tube 19 to 21.5 ft below grade (bg) Push shelby tube, met resistance - bent
40 5.9 30% o Gray Weathered Silty Clay, CL
for 4 om— 29
) — Auger for one foot
21 5.9 50% . | 24 Red-Brown Clay, CL
| fors = [
24 5.9 50% ’ _ | 28 Red-Brown Clay, CL
for 6 L B
S| }—28
D Auger to 30 feet
=l 30
80% j !— 4 Brown - Gray, Clay, CL

-Cuttings Repack
- Bentonite Seal
mGrout

-7."." sand Pack

==Well Screen
i—

REMARKS: Dry well installed as observation well.




Opal Group, Inc. Photographs Well/Boring ID: STP1-SW
Sheet: 2 of 2

e e

Looking nrth-east at well installation (left); looking southwest from northwest
access road to STP-1 site(right)

View of core taken at STP1-SW from 13-15 feet, Brown-red clay, entire 32 foot boring - dry; Shelby
tube taken at 19 to 21.5 feet, met resistence, bent




Opal Group, Inc.

Boring/Well Log

Well/Boring ID: STP1-NW
Sheet: 1 of 3

Project: Western Refinery, Gallup, NM Monument:  Flush Mounted Wellhead Ground Elevation:
Project #: E13-106 Latitude: 35°29'33.52" TOC Elevation:
Customer: Western Refining Southwest Longitude:  -108°25'49.21" Total Depth (bgs): 50 feet
Well Area: STP-1 Drill Rig Type:  CME-75 Filter Pack: 30 to 50
Start Date/Time: 5/6/2014; 1632 Method: Hollow Stem Auger Seal 30 to 20 feet
Finish Date/Time: 5/6/2014; 1800 Casing ID: 2" Grout 20 feet to surface
Contractor: Envrio-Drilling Inc. Boring ID: 7" Riser: 2" Schedule 40 PVC
Operator: Juan Barraza Logged By: PG Chang Screen: 0.010 slotted screen
B = =
p o | E S g | e
o @ 2 =9 o T £ Soil and Rock Description
4 2 9= 9 < o SEL
2 < |a B84 B g USCS/ASTM Classification Comments
8 ‘ T 3 a 9
m (&)
r—o
—2 3
_4 5 Brown, Red Clay, CL
4 7 B
100% —6
7 8 B
—8 Auger to 10 feet, cuttings brown, red
| clay, CL
1318 "
100% — Brown, Red Clay, CL Trace gravel
18 24
—12
— Auger to 15 feet, cuttings brown, red
l—14 clay, CL
13 32 N
100% 16 Brown, Red Clay, CL Slightly damp
39 50 5" B
—18 Auger to 20 feet, cutting brown, red
| clay, CL
—20
17 23 .
100% — Grey, Brown Clay, CL Some weathered rock
32 39
—22
— Auger to 30 feet, cuttings brown, grey
.24 clay, CL

Cuttings Repack

Bentonite Seal

Grout

.*.+.* sand Pack

= Well Screen

quarterly sampling.

REMARKS: Water level unknown at time of completion, to be determined during




Opal Group, Inc.

Boring/Well Log

Well/Boring ID: STP1-NW
Sheet: 2 of 3

Project: Western Refinery, Gallup, NV Monument:  Flush Mounted Wellhead Ground Elevation:
Project #: E13-106 Latitude: 35°29'33.52" TOC Elevation:
Customer: Western Refining Southwest Longitude:  -108°25'49.21" Total Depth (bgs): 50 feet
Well Area: STP-1 Drill Rig Type: CME-75 Filter Pack: 30 to 50
Start Date/Time: 5/6/2014; 1632 Method: Hollow Stem Auger Seal 30 to 20 feet
Finish Date/Time: 5/6/2014; 1800 Casing ID: 2" Grout 20 feet to surface
Contractor: Envrio-Drilling Inc. Boring ID: 7" Riser: 2" Schedule 40 PVC
Operator: Juan Barraza Logged By: PG Chang Screen: 0.010 slotted screen

H - c

i o £ 2 3 g

4 @ 2 =9 o < < Soil and Rock Description

4 2 Q= g5 < o. e g

¢ < | a [FB3 % g USCS/ASTM Classification Cemmants

8 ° T S a &

m O

r 25
—27 Auger to 30 feet, cuttings brown, grey
clay, CL
22 33
-+ 100% Gray, Brown Clay, CL

50 for 2'

gray clay, CL

Cuttings Repack

Bentonite Seal

Grout

ZHE

...+ sand Pack

= Well Screen

REMARKS: Water level unknown at time of completion, to be determined during
quarterly sampling.

Auger to 50 feet, cuttings brown, red




Q Opal Group, Inc. Photographs

of liner.

Well/Boring ID: STP1-NW
Sheet: 3 of 3

View of core taken at STP-NW from 15-17 feet; Brown red clay with some gravel

Looking north at monitor well STP1-NW located downgradient from SPT-1, 38 feet south and 17
feet west of manhole in center of south end of pond. Approximately 8 feet below grade from top




Facility Wide Ground Water Monitoring Work Plan — 2014 Updates

Gallup Refinery western

92 Giant Crossing Road Re'i“i“g
Gallup, NM 87301

APPENDIX F
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3 E L)Ci Fll!“ Er zi"‘!l eef i 18 Phone: 505-863-5440 o Fax: S05-863-1919 ¢ www.depauliengineering.com
& Surveying, LLC. 307 South 4" Street o Gallup, NM 87301
' i«@ Civil Engineers and Land Surveyors _PO BOX 876 » Gallup, NM 87305

February 11, 2014

Mr. Ed Riege, Environmental Manager
Western Refining-Gallup Refinery
Route 3 Box 7

Gallup, NM 87301

Re: Western Refining Monitoring Wells
Dear Mr. Riege:

DePauli Engineering & Surveying, LLC completed the field survey of the 18 monitoring wells at
Western Refining-Gallup Refinery on January 21, 2014, The wells were surveyed for the
following parameter: ground level elevation, ground level elevation inside steel sleeve, center top
steel lid elevation, well casing rim elevation and corresponding measuring point description
associated with each elevation. Survey conducted enlisted NM Surveyor in Training and a
Technician (under my direct supervision), from DePauli Engineering Surveying, LLC and one
Gallup Refinery representative to assist with the location of the wells.

The instruments used to complete the survey consisted of a Leica VIVA GS10 GPS (global
positing system) and System 1200 GPS. The method used to survey the wells was Real-time
Kinematic GPS Surveying (RTK). RTK surveying requires that two or more receivers are
operated simultaneously. The aspect of the procedure involves a radio transmitting a signal from
the base station. The base station’s coordinates are utilized to make the appropriate corrections to
the error involved with the GPS signals. The rover receives the corrections thence giving the
rover observation corrected valves. The horizontal and vertical positions are determined by
differential GPS involving the base line surveyed from local base station to survey position. The
base line measurements are surveyed for one minute (60 observations). This is verified by
surveying known local control points and bench marks.

The horizontal and vertical positions of the top of the PVC casing (unless otherwise noted) and
the vertical positions for the lid, ground elevation inside the steel casing, and the surrounding
ground elevation is shown on the attached sheet labeled “Western Refining Monitoring Wells
January 21, 2014.” The horizontal position is NAD 83 datum and the vertical positions are
NGVD 1929. Elevations were taken using the concrete pad surrounding each well and locations



noted on the report. Ground elevation was taken using the concrete pad surrounding each well
and locations shown on the report.

The requested field survey was complete on January 21, 2014 in accordance with sections 500. 1
through 500.12 of the Regulations and Rules of the Board of Registration for Professiona
Engineers and Surveyors Minimum Standards for Surveying in New Mexico; which horizontal
positions were measured to the nearest 0.1-ft and vertical elevations were measured to an

accuracy of 0.01-ft.

If you have any questions concerning this survey please do not hesitate to contact our office.

Sincerely,
/’7% D@Q@A

Marc DePauli, PE/PS



Well #
MKTF-10

MKTF-15

MKTF-16

MKTF-11

MKTF-03

MKTF-04

MKTF-05

MKTF-09

Western Refining Monitoring Wells January 21, 2014

Northing
1,633,807.47

1,633,845.57

1,633,718.14

1,633,806.93

1,633,746.53

1,633,649.46

1,633,472.30

1,633,681.33

Easting
2,545,853.54

2,545,934.58

2,546,068.55

2,545,754.77

2,545,756.87

2,545,752.83

2,545,769.95

2,545,895.93

Elevation

PAGE 1

6937.16
6937.51
6936.63
6937.51

6943.48
6943.73
6943.19
6943.74

Description

North edge PVC casing

Center steel lid

North side ground elev. inside steel sleeve
Average corner elevation of concrete collar

North edge PVC casing

Center steel lid

North side ground elev. inside steel sleeve
**Average elevation of concrete collar

** Concrete collar is in general circular shape

6950.58
6950.97
6950.58
6951.00

6931.34
6931.61
6930.86
6931.61

6931.31
6931.69
6930.85
6931.73

6933.57
6933.91
6933.24
6933.90

6942.22
6942.80
6941.95
6939.49

6946.50
6947.21
6945.90
6943.57

North edge PVC casing

Center steel lid

North side ground elev. inside steel sleeve
Average corner elevation of concrete collar

South edge PVC casing

Center steel lid

North side ground elev. inside steel sleeve
Average corner elevation of concrete collar

North edge PVC casing

Center steel lid

North side ground elev. inside steel sleeve
Average corner elevation of concrete collar

North edge PVC casing

Center steel lid

North side ground elev. inside steel sleeve
Average corner elevation of concrete collar

North edge PVC casing

Center steel lid

South side ground elev. inside steel sleeve
Average corner elevation of concrete collar

North edge PVC casing

Center steel lid

South side ground elev. inside steel sleeve
Average corner elevation of concrete collar



Well # Northing Easting Elevation Description

MKTF-08 1,633,598.94 2,545,885.02 6947.09 North edge PVC casing
6947.48 Center steel lid
6942.67 South side ground elev. inside steel sleeve
6944.02 Average corner elevation of concrete collar

MKTF-07 1,633,555.11 2,545,885.42 6947.18 North edge PVC casing
6947.84 Center steel lid
6947.06 South side ground elev. inside steel sleeve
6944.40 Average corner elevation of concrete collar

MKTF-06 1,633,556.28 2,545,811.85 6946.81 North edge PVC casing
6947.29 Center steel lid
6946.63 South side ground elev. inside steel sleeve
6944.24 Average corner elevation of concrete collar

MKTF-18 1,633,497.53 2,546,006.29 6950.65 **North edge PVC casing
6950.96 Center steel lid
6950.17 North side ground elev. inside steel sleeve
6950.97 Average corner elevation of concrete collar
** Mark was existing on PVC casing

MKTF-12 1,633,542.07 2,545,688.29 6942.11 North edge PVC casing
6942.84 Center steel lid
6941.88 South side ground elev. inside steel sleeve
6939.70 Average corner elevation of concrete collar

MKTF-13 1,633,625.25 2,545,697.39 6935.18 **North edge PVC casing
6936.89 Center steel lid
6934.83 South side ground elev. inside steel sleeve
6933.67 Average corner elevation of concrete collar
** PVC casing not typical

MKTF-14 1,633,719.43 2,545,625.96 6928.02 North edge PVC casing
6928.75 Center steel lid
6927.80 South side ground elev. inside steel sleeve
6925.65 Average corner elevation of concrete collar

MKTF-01 1,633,864.41 2,545,561.73 6920.67 **North edge PVC casing
6921.68 Center steel lid
6920.67 South side ground elev. inside steel sleeve
6918.28 **Average corner elevation of concrete collar
** Inside ground elev. is flush with PVC casing

PAGE 2



Well # Northing Easting
MKTF-02 1,633,946.93 2,545,530.46

MKTF-17 1,633,268.93 2,545,850.73

P hee D PRl

Elevation
6917.45
6918.31
6917.18
6915.00

6945.76
6946.00
6945.64
6945.79

Description

** North edge PVC casing

Center steel lid

South side ground elev. inside steel sleeve

Average corner elevation of concrete collar
** PVC casing not typical

North edge PVC casing

Center steel lid

North side ground elev. inside steel sleeve

** Average corner elevation of concrete collar

** Concrete collar is in general circular shape

Marc D?I!auli PS13606

PAGE 3

2-11- 2o
Date




E DePauli Englneel‘mg Phone: 505-863-5440 e Fax: 505-863-1919 » www.depauliengineering.com
0 S & Surveying, LLC. 307 South 4" Street » Gallup, NM 87301
Ay

Civil Engineers and Land Surveyors PO BOX 876  Gallup, NM 87305

May 12, 2014

Mr. Ed Riege, Environmental Manager
Western Refining-Gallup Refinery
Route 3 Box 7

Gallup, NM 87301

Re: Western Refining Monitoring Wells
Dear Mr. Riege:

DePauli Engineering & Surveying, LLC completed the field survey of the 16 monitoring wells at
Western Refining-Gallup Refinery on April 30, 2014. The wells were surveyed for the following
parameter: ground level elevation, ground level elevation inside steel sleeve, center top steel lid
elevation, well casing rim elevation and corresponding measuring point description associated
with each elevation. The survey was conducted by an enlisted NM Surveyor in Training and a
Technician (under my direct supervision), from DePauli Engineering & Surveying, LLC and one
Gallup Refinery representative to assist with the location of the wells.

The instruments used to complete the survey consisted of a Leica VIVA GS10 GPS (global
positing system) and System 1200 GPS. The method used to survey the wells was Real-time
Kinematic GPS Surveying (RTK). RTK surveying requires that two or more receivers are
operated simultaneously. The aspect of the procedure involves a radio transmitting a signal from
the base station. The base station’s coordinates are utilized to make the appropriate corrections to
the error involved with the GPS signals. The rover receives the corrections thence giving the
rover observation corrected valves. The horizontal and vertical positions are determined by
differential GPS involving the base line surveyed from local base station to survey position. The
base line measurements are surveyed for one minute (60 observations). This is verified by
surveying known local control points and bench marks.

The horizontal positions of the top of the PVC casing or top of the lid (unless otherwise noted)
and the vertical positions for the PVC casing, lid, ground elevation inside the steel casing, and
the surrounding ground elevation is shown on the attached sheet labeled “Coordinate and

Elevation Summary, Western Refining Monitoring Wells” The horizontal position is NAD 83



datum and the vertical positions are NGVD 1929. Elevations were taken using the concrete pad
surrounding each well and locations noted on the report. Ground elevation was taken using the
concrete pad surrounding each well and locations shown on the report.

The requested field survey was completed on April 30, 2014 in accordance with sections 500. 1
through 500.12 of the Regulations and Rules of the Board of Registration for Professional
Engineers and Surveyors Minimum Standards for Surveying in New Mexico; which horizontal

positions were measured to the nearest 0.1-ft and vertical elevations were measured to an
accuracy of 0.01-ft.

If you have any questions concerning this survey please do not hesitate to contact our office.

Sincerely,
e Ol

Marc DePauli, PE/PS




DePauli Engineering & Surveying, LLC. April 30, 2014
307 S. 4th Street

Gallup, NM 87301
Coordinate and Elevation Summary, Western Refining Monitoring Wells

Well # Northing Easting Elevation Description
MKTF-21 1633570.30 2546110.00 6952.57 North edge PVC casing.
6952.77 Center Steel Lid
6952.00 North side ground elevation inside steel sleeve
6952.68 Average elevation of concrete collar.
MKTF-20 1633698.28 2546111.23 6951.78 North edge PVC casing.
6952.05 Center Steel Lid
6951.17 North side ground elevation inside steel sleeve
6951.89 Average elevation of concrete collar.
MKTF-24 1633853.19 2545468.48 6928.72 North edge PVC casing.
6929.21 Center Steel Lid
6924.62 North side ground elevation inside steel sleeve
6926.07 Average elevation of concrete collar.
MKTF-23 6929.98 North edge PVC casing.
1633750.93 2545503.70 6930.55 Center Steel Lid
6925.79 North side ground elevation inside steel sleeve
6927.23 Average elevation of concrete collar.
MKTF-22 6942.31 **North edge PVC casing.
1633501.64 2545478.20 6942.94 Center Steel Lid
6938.57 North side ground elevation inside steel sleeve
6939.76 Average elevation of concrete collar.
*¥* PVC casing not typical.
MKTF-31 6906.87 North edge PVC casing.
1633898.83 2544938.99 6907.58 Center Steel Lid
6903.11 North side ground elevation inside steel sleeve
6904.26 Average elevation of concrete collar.
MKTF-25 6916.19 North edge PVC casing.
1634015.86 2545275.68 6916.66 Center Steel Lid
6911.79 North side ground elevation inside steel sleeve
6913.35 Average elevation of concrete collar.
MKTF-30 6900.80 North edge PVC casing.
1634225.67 2544937.91 6901.34 Center Steel Lid
6896.68 North side ground elevation inside steel sleeve
6898.10 Average elevation of concrete collar.




Coordinate and Elevation Summary, Western Refining Monitoring Wells

North side ground elevation inside steel sleeve
Average elevation of concrete collar.

North side ground elevation inside steel sleeve
Average elevation of concrete collar.

North side ground elevation inside steel sleeve
Average elevation of concrete collar.

North side ground elevation inside steel sleeve
Average elevation of concrete collar.

North side ground elevation inside steel sleeve
Average elevation of concrete collar.

North side ground elevation inside steel sleeve
Average elevation of concrete collar.

North side ground elevation inside steel sleeve
Average elevation of concrete collar.

North side ground elevation inside steel sleeve

Well # Northing Easting Elevation Description
MKTF-29 6901.62 North edge PVC casing.
1634249.76 2545258.34 6901.98 Center Steel Lid
6897.67
6898.83
MKTF-28 6921.52 North edge PVC casing.
1634263.44 2545650.04 6922.11 Center Steel Lid
6917.51
6918.67
MKTF-27 6917.90 North edge PVC casing. (ex. mark)
1634115.56 2545620.98 6918.49 Center Steel Lid
6914.18
6915.36
MKTF-26 6915.31 North edge PVC casing.
1634033.63 2545492.39 6915.86 Center Steel Lid
6911.35
6912.55
MKTF-19 1633381.19 2545842.82 6944.67 North edge PVC casing.
6945.00 Center Steel Lid
6944.34
6944.89
MKTF-34 6945.35 North edge PVC casing.
1633118.42 2545681.30 6945.71 Center Steel Lid
6943.52
6942.42
MKTF-32 6911.11 North edge PVC casing.
1633443.56 2544840.32 6911.68 Center Steel Lid
6907.16
6908.44
MKTF-33 1633261.99 2545318.27 6939.75 North edge PVC casing.
N/A Center Steel Lid
N/A
6936.59

P e L X FBnid,

Elevation of surrounding ground.

Monitoring well has no concrete collar and steel casing.

S5</2- 241

Marc

ePauli PS13606

Date
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by me or under my direct supervision, that | am responsible for
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my knowledge and belief, that this plat and the field survey upon
which it is based meet the Minimum Standards for Surveying in
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subdivision as defined by the New Mexico Subdivision Act.
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Figure 1: Regional map showing the location of the Gallup Refinery (red star along

Interstate-40, 20 miles east of the City of Gall
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Figure 2: Topographic Map of the Gallup Refinery Site - USGS Topographical Map -
Gallup Quadrangle (Revised 1980)
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NRCS/USDA Soil Survey of McKinley County.
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