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INTRODUCTION

HollyFrontier Navajo Refining LLC (Navajo), located in Artesia, New Mexico, is applying to renew the
discharge permits for Class | Non-hazardous Waste Disposal Well No. 1 (WDW-1), Waste Disposal Well
No. 2 (WDW-2), and Waste Disposal Well No. 3 (WDW-3) which is located approximately ten (10) miles
to the southeast of the refinery. WDW-1, WDW-2, and WDW-3 were initially permitted by the Oil
Conservation Division (OCD) of the New Mexico Energy, Minerals and Natural Resources Department
under the Water Quality Act in 1998 and have been operating under Permits UIC-CLI-008-1, UIC-CLI-
008-2, and UIC-CLI-008-3.

The Navajo refinery is located at 501 East Main Street in Artesia, Eddy County, New Mexico. The three
Class | nonhazardous waste injection wells operated by the refinery are designated WDW-1, WDW-2 and
WDW-3. All three wells are permitted to inject nonhazardous waste water into a subsurface Injection
Zone consisting of the lower portion of the Wolfcamp Formation and the underlying Cisco and Canyon
Formations. The depth and thickness of the Injection Zone at the three Navajo refinery injection wells are

as follows:
e WDW-1: 7,450 to 9,016 ft KB
e WDW-2: 7,270 to 8,894 ft KB
e WDW-3: 7,303 to 8,894 ft KB

Please note that the three Navajo injection wells were previously permitted separately coinciding with the
life of the regulatory permit issued for each well. These Discharge Permits will expire on June 1, 2017.
One technical report has been prepared along with three separate application forms for each of the wells.

Information concerning the locations of oil and gas wells and freshwater wells within the regulatory 1-mile
radius area of review (AOR) surrounding the wells were obtained from OCD and New Mexico Water
Rights Reporting System, respectively. No corrective action is needed for any of the artificial penetrations
within the 1-mile radius AOR.

The regional and local geology have been evaluated, and no problems have been identified that will
cause adverse effects as a result of the ongoing injection operations.

Reservoir characteristics of the Injection Zone indicate the reservoir has sufficient properties to
accommodate the historical and planned future injection rate, volume and pressure from the three Navajo
injection wells. Based on information gathered from the Navajo refinery injection well system, there are
no adverse reactions identified with the waste stream and the well components of construction and the
Injection Zone matrix and formation fluid.

WDW-1, WDW-2, and WDW-3 meet the construction and operating standards set forth in 20.6.2.5205
NMAC. A procedure to permanently plug and abandon the wells have been included per the requirements
of 20.6.2.5209 NMAC.
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STATE OF NEW MEXICO Qil Conservation Division FORM C-108

ENERGY, MINERALS AND NATURAL 1220 South St. Francis Dr. Revised June 10, 2003
RESOURCES DEPARTMENT Santa Fe, New Mexico 87505
APPLICATION FOR AUTHORIZATION TO INJECT

L PURPOSE: Secondary Recovery Pressure Maintenance X Disposal Storage
Application qualifies for administrative approval? Yes No

II. OPERATOR: HollyFrontier Navajo Refining LLC
ADDRESS: 501 East Main, Artesia, NM 88210
CONTACT PARTY: Randy Dade PHONE: (575) 746-5281

III.  WELL DATA: Complete the data required on the reverse side of this form for each well proposed for injection.

Additional sheets may be attached if necessary.

IV.  Is this an expansion of an existing project? Yes X No
If yes, give the Division order number authorizing the project:

V. Attach a map that identifies all wells and leases within two miles of any proposed injection well with a one-half mile radius circle
drawn around each proposed injection well. This circle identifies the well's area of review.

VI.  Attach a tabulation of data on all wells of public record within the area of review which penetrate the proposed injection zone.
Such data shall include a description of each well's type, construction, date drilled, location, depth, record of completion, and a
schematic of any plugged well illustrating all plugging detail.

VII.  Attach data on the proposed operation, including:

1. Proposed average and maximum daily rate and volume of fluids to be injected;

2. Whether the system is open or closed;

3. Proposed average and maximum injection pressure;

4. Sources and an appropriate analysis of injection fluid and compatibility with the receiving formation if other than reinjected
produced water; and,

5. Ifinjection is for disposal purposes into a zone not productive of oil or gas at or within one mile of the proposed well, attach a
chemical analysis of the disposal zone formation water (may be measured or inferred from existing literature, studies, nearby
wells, etc.).

*VIII. Attach appropriate geologic data on the injection zone including appropriate lithologic detail, geologic name, thickness, and
depth. Give the geologic name, and depth to bottom of all underground sources of drinking water (aquifers containing waters with
total dissolved solids concentrations of 10,000 mg/1 or less) overlying the proposed injection zone as well as any such sources
known to be immediately underlying the injection interval.

IX.  Describe the proposed stimulation program, if any.

*X.  Attach appropriate logging and test data on the well. (If well logs have been filed with the Division, they need not be resubmitted).

*XI. Attach a chemical analysis of fresh water from two or more fresh water wells (if available and producing) within one mile of any
injection or disposal well showing location of wells and dates samples were taken.

XII.  Applicants for disposal wells must make an affirmative statement that they have examined available geologic and engineering
data and find no evidence of open faults or any other hydrologic connection between the disposal zone and any underground
sources of drinking water.

XIII.  Applicants must complete the "Proof of Notice" section on the reverse side of this form.

XIV. Certification: Ihereby certify that the information submitted with this application is true and correct to the best of my knowledge

and belief.

NAME: TITLE:

SIGNATURE: DATE:

E-MAIL ADDRESS:
If the information required under Sections VI, VIII, X, and XI above has been previously submitted, it need not be resubmitted.
Please show the date and circumstances of the earlier submittal:

DISTRIBUTION: Original and one copy to Santa Fe with one copy to the appropriate District Office



Side 2

III. WELL DATA

A. The following well data must be submitted for each injection well covered by this application. The data must be both in tabular
and schematic form and shall include:

(1) Lease name; Well No.; Location by Section, Township and Range; and footage location within the section.

(2) Each casing string used with its size, setting depth, sacks of cement used, hole size, top of cement, and how such top was
determined.

(3) A description of the tubing to be used including its size, lining material, and setting depth.
(4) The name, model, and setting depth of the packer used or a description of any other seal system or assembly used.

Division District Offices have supplies of Well Data Sheets which may be used or which may be used as models for this purpose.
Applicants for several identical wells may submit a "typical data sheet" rather than submitting the data for each well.

B. The following must be submitted for each injection well covered by this application. All items must be addressed for the initial
well. Responses for additional wells need be shown only when different. Information shown on schematics need not be repeated.

(1) The name of the injection formation and, if applicable, the field or pool name.
(2) The injection interval and whether it is perforated or open-hole.
(3) State if the well was drilled for injection or, if not, the original purpose of the well.

(4) Give the depths of any other perforated intervals and detail on the sacks of cement or bridge plugs used to seal off such
perforations.

(5) Give the depth to and the name of the next higher and next lower oil or gas zone in the area of the well, if any.

XIV. PROOF OF NOTICE

All applicants must furnish proof that a copy of the application has been furnished, by certified or registered mail, to the owner of
the surface of the land on which the well is to be located and to each leasehold operator within one-half mile of the well location.

Where an application is subject to administrative approval, a proof of publication must be submitted. Such proof shall consist of a
copy of the legal advertisement which was published in the county in which the well is located. The contents of such
advertisement must include:

(1) The name, address, phone number, and contact party for the applicant;

(2) The intended purpose of the injection well; with the exact location of single wells or the Section,
Township, and Range location of multiple wells;

(3) The formation name and depth with expected maximum injection rates and pressures; and,

(4) A notation that interested parties must file objections or requests for hearing with the Oil Conservation Division, 1220 South
St. Francis Dr., Santa Fe, New Mexico 87505, within 15 days.

NO ACTION WILL BE TAKEN ON THE APPLICATION UNTIL PROPER PROOF OF NOTICE HAS BEEN
SUBMITTED.

NOTICE: Surface owners or offset operators must file any objections or requests for hearing of administrative applications within 15 days
from the date this application was mailed to them.



Side 1

INJECTION WELL DATA SHEET

OPERATOR: Facility: HollyFrontier Navajo Refining LLC, 501 East Main, Artesia, New Mexico 88210;

Contact: Randy Dade, Environmental Specialist, (575) 746-5281, Lewis.Dade@HollyFrontier.com

WELL NAME & NUMBER: _WDW-1

WELL LOCATION: 660 feet from the south line and 2,310 feet from the east line of SW/4, SE/4 31 17 South 28 East

FOOTAGE LOCATION

WELLBORE SCHEMATIC

P
L
@

s

ToTAL DEeT 10200

s el TE3E 24T

BELOW GROUND DETAILS

All depths arerefrenced tothe Kely bushing elevation of 125 sbove.
ground level. Ground level elevation s 3,678 above mean ses level

TAC set st 380 ins 17} hale
ealcium chlerids, 375 5x Class C
Litewste w/2% calcium chlride and 72 I/sx flocsle, Circulsted 88 5x &2
surce

1. Surfsce Casing: 12 %", 45 Ibifi, J-5!
Cemend with 150 sx Class ©

2. |ntermediste Casing 33" 38 Ik, J-55, STAC s=t8t2,555 in 2 124"
hole. Cemenied w/B00 sx of Clazs C Lite /i Iisx flocsle and 2 Ib/sx
Gilscnite 2nd 12% 3alt. Followsd by 200 sx of Class © wi2% caldium
chioride. Ciroulated 1335 to surface.

w

Base of the USDW at 432
4. Injection Tubing: 4%, 11,616/, N-80, SMLS, R3, LT&C set ot 7,579
5. DV Took st 5456

6. Amnulus Fluid 8.7 Ibigal brine waler mixed wiliniC hem Techni-Hib 370
caasien inhiitar.

7. Profection Cesing: 7, 29 I, N-80, LT&C: 5094 to 7021, 7 22 Ibft,
P-110, LTEC: 7037 to 5845, 77, 28 Iofft P-110, LTEC; 5,845’ to
surface Casing setin 8§ hole snd cementsd in two st5ges s follows:
First Stage - 800 sx modified Class H wiD 4% CFR-2, 5 Ibsx Gisonie,

0.5% Halad-244, and 1 Ibisx salt mixed st 13.0 ppg. Opened DV tool st
5,482 and circulated 142 sx Io surface

Second Stege - Lead Slumy: 220 sx Interfill G’
ppg. Tail Slumy: 550 sx modified Class Hw/0.4%
Gilsonite, 0.5% Halad-244, 0.1% HR-7, and 1 Ibisx
Circulated 75 5x to surfsce. Topped out w20 sx premium plus 3%
calcium chioride

Pacier: T'x3.5" EVI Oil Tools (Arrow), Model X-1 refrievatle packer
set gt 7879, Minimum|.D. s 20" Wireline re-entry guide on bottom
Torslesse turn ¥t tothe right snd pick up.

@

Parforations {2 SPF):

Upper Zone- 7,324 7,342, 7.574- 8,020', 6,050 - 5,058,
8,088 - £,080", 8,118 - 8,127, 8,132 £,140°, 5,160 - 8,184,
5.170- 6,185
Lowsr Zone- 8,220 - 8,254, 8,260 - 8,270', 8280 - 5,02,
8,280 - 8,388, 8,370 - 3,378, &,400 - 5,410°, 3,419 - 5,422,
8.430 - 8,446, 8,460 - 8,484, 5,470 - 8,476

10.FETD: 9,004

11.Cement Plug 45sx Cless H from 5624 to 9734

UNIT LETTER SECTION TOWNSHIP RANGE

WELL CONSTRUCTION DATA

Surface Casing

Hole Size: 17.5-inches Casing Size: 13-3/8-inch

Cemented with: 525 SX. or ft*

Top of Cement: surface Method Determined: NMOCD
Intermediate Casing

Hole Size: 12.25-inches Casing Size: 9-5/8-inch

Cemented with: 1,000 sx. or ft*

Top of Cement: surface Method Determined: NMOCD
Production Casing

Hole Size: 8.75-inches Casing Size: 7-inch

Cemented with: 1,370 SX. or ft*

Top of Cement: surface Method Determined: NMOCD

Total Depth: 9.004 feet

Injection Interval
7.924 feet feet to 8,188 feet

8,220 feet feet to 8.476 feet
(Perforated)




Side 2

INJECTION WELL DATA SHEET

Tubing Size: 4 Y2-inch Lining Material: steel construction

Type of Packer: Arrow X-1, 7-inch by 3 1/2-inch

Packer Setting Depth: 7,879-feet

Other Type of Tubing/Casing Seal (if applicable):

Additional Data

1. Is this a new well drilled for injection? Yes X No

If no, for what purpose was the well originally drilled? Originally for oil and gas production

2. Name of the Injection Formation: __Lower Wolfcamp, Cisco, and Canyon Formations

3. Name of Field or Pool (if applicable):

4. Has the well ever been perforated in any other zone(s)? List all such perforated intervals and give plugging detail,
i.e. sacks of cement or plug(s) used. The original oil and gas well was drilled to a total depth of 10,200 feet. When the
well was converted to an injection well in 1999, a cement plug was set from 9,624 to 9,734 feet and 7-inch protection
casing was set at 9,094 feet. A bottom plug was installed into the base of the 7-inch casing with the top of the plug tagged
at 9,004 feet. The 7-inch protection casing was perforated with a 0.5-inch diameter hole at 2 shots per foot on a 60°
phasing. The perforations are located between 7,924 feet and 8,188 feet and from 8,220 feet to 8.476 feet.

5. Give the name and depths of any oil or gas zones underlying or overlying the proposed injection zone in this area:
The Abo Formation overlies the Wolfcamp and extends from 5,400 feet to 6,890 feet in WDW-1, from 5,506 feet to
6.728 feet in WDW-2, and from 5,380 feet to 6,745 feet in WDW-3. Although the Abo is well known as a major oil
producer in the AOR, the producing intervals lie in the upper Abo. whose equivalents are above 6,100 feet in WDW-1
and above 6,200 feet in WDW-2. The deepest Abo test well in the area is located 6,000 feet east (downdip) of WDW-3
and was drilled to 6,412 feet.




STATE OF NEW MEXICO Qil Conservation Division FORM C-108

ENERGY, MINERALS AND NATURAL 1220 South St. Francis Dr. Revised June 10, 2003
RESOURCES DEPARTMENT Santa Fe, New Mexico 87505
APPLICATION FOR AUTHORIZATION TO INJECT

L PURPOSE: Secondary Recovery Pressure Maintenance X Disposal Storage
Application qualifies for administrative approval? Yes No

II. OPERATOR: HollyFrontier Navajo Refining LLC
ADDRESS: 501 East Main, Artesia, NM 88210
CONTACT PARTY: Randy Dade PHONE: (575) 746-5281

III.  WELL DATA: Complete the data required on the reverse side of this form for each well proposed for injection.

Additional sheets may be attached if necessary.

IV.  Is this an expansion of an existing project? Yes X No
If yes, give the Division order number authorizing the project:

V. Attach a map that identifies all wells and leases within two miles of any proposed injection well with a one-half mile radius circle
drawn around each proposed injection well. This circle identifies the well's area of review.

VI.  Attach a tabulation of data on all wells of public record within the area of review which penetrate the proposed injection zone.
Such data shall include a description of each well's type, construction, date drilled, location, depth, record of completion, and a
schematic of any plugged well illustrating all plugging detail.

VII.  Attach data on the proposed operation, including:

1. Proposed average and maximum daily rate and volume of fluids to be injected;

2. Whether the system is open or closed;

3. Proposed average and maximum injection pressure;

4. Sources and an appropriate analysis of injection fluid and compatibility with the receiving formation if other than reinjected
produced water; and,

5. Ifinjection is for disposal purposes into a zone not productive of oil or gas at or within one mile of the proposed well, attach a
chemical analysis of the disposal zone formation water (may be measured or inferred from existing literature, studies, nearby
wells, etc.).

*VIII. Attach appropriate geologic data on the injection zone including appropriate lithologic detail, geologic name, thickness, and
depth. Give the geologic name, and depth to bottom of all underground sources of drinking water (aquifers containing waters with
total dissolved solids concentrations of 10,000 mg/1 or less) overlying the proposed injection zone as well as any such sources
known to be immediately underlying the injection interval.

IX.  Describe the proposed stimulation program, if any.

*X.  Attach appropriate logging and test data on the well. (If well logs have been filed with the Division, they need not be resubmitted).

*XI. Attach a chemical analysis of fresh water from two or more fresh water wells (if available and producing) within one mile of any
injection or disposal well showing location of wells and dates samples were taken.

XII.  Applicants for disposal wells must make an affirmative statement that they have examined available geologic and engineering
data and find no evidence of open faults or any other hydrologic connection between the disposal zone and any underground
sources of drinking water.

XIII.  Applicants must complete the "Proof of Notice" section on the reverse side of this form.

XIV. Certification: Ihereby certify that the information submitted with this application is true and correct to the best of my knowledge

and belief.

NAME: TITLE:

SIGNATURE: DATE:

E-MAIL ADDRESS:
If the information required under Sections VI, VIII, X, and XI above has been previously submitted, it need not be resubmitted.
Please show the date and circumstances of the earlier submittal:

DISTRIBUTION: Original and one copy to Santa Fe with one copy to the appropriate District Office



Side 2

III. WELL DATA

A. The following well data must be submitted for each injection well covered by this application. The data must be both in tabular
and schematic form and shall include:

(1) Lease name; Well No.; Location by Section, Township and Range; and footage location within the section.

(2) Each casing string used with its size, setting depth, sacks of cement used, hole size, top of cement, and how such top was
determined.

(3) A description of the tubing to be used including its size, lining material, and setting depth.
(4) The name, model, and setting depth of the packer used or a description of any other seal system or assembly used.

Division District Offices have supplies of Well Data Sheets which may be used or which may be used as models for this purpose.
Applicants for several identical wells may submit a "typical data sheet" rather than submitting the data for each well.

B. The following must be submitted for each injection well covered by this application. All items must be addressed for the initial
well. Responses for additional wells need be shown only when different. Information shown on schematics need not be repeated.

(1) The name of the injection formation and, if applicable, the field or pool name.
(2) The injection interval and whether it is perforated or open-hole.
(3) State if the well was drilled for injection or, if not, the original purpose of the well.

(4) Give the depths of any other perforated intervals and detail on the sacks of cement or bridge plugs used to seal off such
perforations.

(5) Give the depth to and the name of the next higher and next lower oil or gas zone in the area of the well, if any.

XIV. PROOF OF NOTICE

All applicants must furnish proof that a copy of the application has been furnished, by certified or registered mail, to the owner of
the surface of the land on which the well is to be located and to each leasehold operator within one-half mile of the well location.

Where an application is subject to administrative approval, a proof of publication must be submitted. Such proof shall consist of a
copy of the legal advertisement which was published in the county in which the well is located. The contents of such
advertisement must include:

(1) The name, address, phone number, and contact party for the applicant;

(2) The intended purpose of the injection well; with the exact location of single wells or the Section,
Township, and Range location of multiple wells;

(3) The formation name and depth with expected maximum injection rates and pressures; and,

(4) A notation that interested parties must file objections or requests for hearing with the Oil Conservation Division, 1220 South
St. Francis Dr., Santa Fe, New Mexico 87505, within 15 days.

NO ACTION WILL BE TAKEN ON THE APPLICATION UNTIL PROPER PROOF OF NOTICE HAS BEEN
SUBMITTED.

NOTICE: Surface owners or offset operators must file any objections or requests for hearing of administrative applications within 15 days
from the date this application was mailed to them.



Side 1

INJECTION WELL DATA SHEET

OPERATOR: Facility: HollyFrontier Navajo Refining LLC, 501 East Main, Artesia, New Mexico 88210;
Contact: Randy Dade, Environmental Specialist, (575) 746-5281, Lewis.Dade@HollyFrontier.com

WELL NAME & NUMBER: _WDW-2

WELL LOCATION:

1,980 feet from the north line and 660 feet from the west line of SW/4, NW/4 12 18 South 27 East

FOOTAGE LOCATION

WELLBORE SCHEMATIC

Corfiing Zone

ToTADET= 0T

BELOW GROUND DETAILS

All epths are referenced o the Kelly bushing elevation of 1 sbove
ground level. Ground level elevation & 3810 above mean sea level,

. Baseofthe USDW at 473"

2. SurfsceCssing: 8 3", 32 Iu/ft, set st 1985 inan 11" hole.
Cemented to surfsce with 500 sacks of cemant

3. Iniection Tubing: 334", 9.2 164, J-58, smis, NUE 10rd set st 7,528,

-

DV Tool; at5.785.

5. Annuls Fluid: 87 Ibigsl brine waies mixed w/UniC hem Techni-Hib
270 comasion inhibitar,

&. Protection Casing: 5% 17 Ib/ft L-80, LT&C: 8,869 to the surface
andsetina 7 ¥ hole Casing cemented in twostages as follows:

First Stage - 575 sacks of modified Class "H" with 0.4% CFR-2, 5
Ibisk Gikonite, 0.5% Halad 344, and 2 Ib/sk salt Mixed at 13.0 ppg
DV tool opened at 5,785 and 20 sacks circulated to surface.

Second Stsge - Lesd Slumy: 300 sacks of Interfill “C™
mixed st 11.7 ppg. Tail slurry: 895 sacks modified Clas
0.4% CFR-3, 51bisk Gibonite, 0 5% Halad-344 and 32 Ibsk salt
mixed 8t 130 ppg. Circulsted 150 sacks to suiace. Topped out
with 10 yards of Redi-mix

" with

Pacier: 5}"x 27{" Weatherford Completion Tools (Arrow) Model
%1 retievable packer set al7,528. Mnimum ID is 2.4375"
‘Wireline re-entry guide is on bottom. Torelease: tumn X turnto the
right and pick up.

@

Perforations (2 SPF):

Zone 1: 7,570-7 620} TETET T

Zone 2 7,828-7 834 7858-7880'; 78867904 7,916-7,936;
7.944.7,984; 7.950-8,042':8,056-8.1 18" 8,191-8 201", 83048319,
8,385-8,39%

9. PETD: 8770

10. Cement Plug: 45sacks from 9875 109,775

UNIT LETTER SECTION TOWNSHIP RANGE

WELL CONSTRUCTION DATA

Surface Casing

Hole Size: 11-inches Casing Size: 8-5/8-inch

Cemented with: 800 SX. or

Top of Cement: surface Method Determined: NMOCD

Intermediate Casing

Hole Size: 7-7/8-inches Casing Size: 5-1/2-inch

Cemented with: 1,570 sx. or

Top of Cement: surface Method Determined: NMOCD

Production Casing
Hole Size: Casing Size:
Cemented with: SX. or
Top of Cement: Method Determined: NMOCD
Total Depth: 8,770 feet
Injection Interval
7.570 feet feet to 7.736 feet
7.826 feet feet to 8.399 feet

(Perforated)

ft*

ft®

ft*




Side 2

INJECTION WELL DATA SHEET

Tubing Size: 3 Ys-inch Lining Material: steel construction

Type of Packer: Arrow X-1, 5 1/2-inch by 2 7/8-inch

Packer Setting Depth: 7,528-feet

Other Type of Tubing/Casing Seal (if applicable):

Additional Data

1. Is this a new well drilled for injection? Yes X No

If no, for what purpose was the well originally drilled? Originally for oil and gas production

2. Name of the Injection Formation: __Lower Wolfcamp, Cisco, and Canyon Formations

3. Name of Field or Pool (if applicable):

4. Has the well ever been perforated in any other zone(s)? List all such perforated intervals and give plugging detail,
i.e. sacks of cement or plug(s) used. The original oil and gas well was drilled to a total depth of 10,200 feet. When the
well was converted to an injection well in 1999, a cement plug was set from 9.624 to 9,734 feet and 7-inch protection
casing was set at 9,094 feet. A bottom plug was installed into the base of the 7-inch casing with the top of the plug

tagged at 9,004 feet. The 7-inch protection casing was perforated with a 0.5-inch diameter hole at 2 shots per foot on
a 60° phasing. The perforations are located between 7,924 feet and 8,188 feet and from 8,220 feet to 8,476 feet.

5. Give the name and depths of any oil or gas zones underlying or overlying the proposed injection zone in this area:
The Abo Formation overlies the Wolfcamp and extends from 5.400 feet to 6,890 feet in WDW-1, from 5,506 feet to
6.728 feet in WDW-2, and from 5,380 feet to 6,745 feet in WDW-3. Although the Abo is well known as a major oil
producer in the AOR, the producing intervals lie in the upper Abo., whose equivalents are above 6,100 feet in WDW-
1 and above 6,200 feet in WDW-2. The deepest Abo test well in the area is located 6,000 feet east (downdip) of WDW-
3 and was drilled to 6,412 feet.




STATE OF NEW MEXICO Qil Conservation Division FORM C-108

ENERGY, MINERALS AND NATURAL 1220 South St. Francis Dr. Revised June 10, 2003
RESOURCES DEPARTMENT Santa Fe, New Mexico 87505
APPLICATION FOR AUTHORIZATION TO INJECT

L PURPOSE: Secondary Recovery Pressure Maintenance X Disposal Storage
Application qualifies for administrative approval? Yes No

II. OPERATOR: HollyFrontier Navajo Refining LLC
ADDRESS: 501 East Main, Artesia, NM 88210
CONTACT PARTY: Randy Dade PHONE: (575) 746-5281

III.  WELL DATA: Complete the data required on the reverse side of this form for each well proposed for injection.

Additional sheets may be attached if necessary.

IV.  Is this an expansion of an existing project? Yes X No
If yes, give the Division order number authorizing the project:

V. Attach a map that identifies all wells and leases within two miles of any proposed injection well with a one-half mile radius circle
drawn around each proposed injection well. This circle identifies the well's area of review.

VI.  Attach a tabulation of data on all wells of public record within the area of review which penetrate the proposed injection zone.
Such data shall include a description of each well's type, construction, date drilled, location, depth, record of completion, and a
schematic of any plugged well illustrating all plugging detail.

VII.  Attach data on the proposed operation, including:

1. Proposed average and maximum daily rate and volume of fluids to be injected;

2. Whether the system is open or closed;

3. Proposed average and maximum injection pressure;

4. Sources and an appropriate analysis of injection fluid and compatibility with the receiving formation if other than reinjected
produced water; and,

5. Ifinjection is for disposal purposes into a zone not productive of oil or gas at or within one mile of the proposed well, attach a
chemical analysis of the disposal zone formation water (may be measured or inferred from existing literature, studies, nearby
wells, etc.).

*VIII. Attach appropriate geologic data on the injection zone including appropriate lithologic detail, geologic name, thickness, and
depth. Give the geologic name, and depth to bottom of all underground sources of drinking water (aquifers containing waters with
total dissolved solids concentrations of 10,000 mg/1 or less) overlying the proposed injection zone as well as any such sources
known to be immediately underlying the injection interval.

IX.  Describe the proposed stimulation program, if any.

*X.  Attach appropriate logging and test data on the well. (If well logs have been filed with the Division, they need not be resubmitted).

*XI. Attach a chemical analysis of fresh water from two or more fresh water wells (if available and producing) within one mile of any
injection or disposal well showing location of wells and dates samples were taken.

XII.  Applicants for disposal wells must make an affirmative statement that they have examined available geologic and engineering
data and find no evidence of open faults or any other hydrologic connection between the disposal zone and any underground
sources of drinking water.

XIII.  Applicants must complete the "Proof of Notice" section on the reverse side of this form.

XIV. Certification: Ihereby certify that the information submitted with this application is true and correct to the best of my knowledge

and belief.

NAME: TITLE:

SIGNATURE: DATE:

E-MAIL ADDRESS:
If the information required under Sections VI, VIII, X, and XI above has been previously submitted, it need not be resubmitted.
Please show the date and circumstances of the earlier submittal:

DISTRIBUTION: Original and one copy to Santa Fe with one copy to the appropriate District Office



Side 2

III. WELL DATA

A. The following well data must be submitted for each injection well covered by this application. The data must be both in tabular
and schematic form and shall include:

(1) Lease name; Well No.; Location by Section, Township and Range; and footage location within the section.

(2) Each casing string used with its size, setting depth, sacks of cement used, hole size, top of cement, and how such top was
determined.

(3) A description of the tubing to be used including its size, lining material, and setting depth.
(4) The name, model, and setting depth of the packer used or a description of any other seal system or assembly used.

Division District Offices have supplies of Well Data Sheets which may be used or which may be used as models for this purpose.
Applicants for several identical wells may submit a "typical data sheet" rather than submitting the data for each well.

B. The following must be submitted for each injection well covered by this application. All items must be addressed for the initial
well. Responses for additional wells need be shown only when different. Information shown on schematics need not be repeated.

(1) The name of the injection formation and, if applicable, the field or pool name.
(2) The injection interval and whether it is perforated or open-hole.
(3) State if the well was drilled for injection or, if not, the original purpose of the well.

(4) Give the depths of any other perforated intervals and detail on the sacks of cement or bridge plugs used to seal off such
perforations.

(5) Give the depth to and the name of the next higher and next lower oil or gas zone in the area of the well, if any.

XIV. PROOF OF NOTICE

All applicants must furnish proof that a copy of the application has been furnished, by certified or registered mail, to the owner of
the surface of the land on which the well is to be located and to each leasehold operator within one-half mile of the well location.

Where an application is subject to administrative approval, a proof of publication must be submitted. Such proof shall consist of a
copy of the legal advertisement which was published in the county in which the well is located. The contents of such
advertisement must include:

(1) The name, address, phone number, and contact party for the applicant;

(2) The intended purpose of the injection well; with the exact location of single wells or the Section,
Township, and Range location of multiple wells;

(3) The formation name and depth with expected maximum injection rates and pressures; and,

(4) A notation that interested parties must file objections or requests for hearing with the Oil Conservation Division, 1220 South
St. Francis Dr., Santa Fe, New Mexico 87505, within 15 days.

NO ACTION WILL BE TAKEN ON THE APPLICATION UNTIL PROPER PROOF OF NOTICE HAS BEEN
SUBMITTED.

NOTICE: Surface owners or offset operators must file any objections or requests for hearing of administrative applications within 15 days
from the date this application was mailed to them.



Side 1 INJECTION WELL DATA SHEET

OPERATOR: Facility: HollyFrontier Navajo Refining LLC, 501 East Main, Artesia, New Mexico 88210;

Contact: Randy Dade, Environmental Specialist, (575) 746-5281, Lewis.Dade@HollyFrontier.com

WELL NAME & NUMBER: _WDW-3

WELL LOCATION: 1 18 South 27 East
FOOTAGE LOCATION UNIT LETTER SECTION TOWNSHIP RANGE
WELLBORE SCHEMATIC
WELL CONSTRUCTION DATA
Surface Casing
BELOW GROUND DETAILS
J " Hole Size: 17.5-inches Casing Size: 13-3/8-inch
L_._®

~——— Top Cement st 00
in 7 &9 Fannulus

2 Injection Tubing: 4%, 116 Ib/fk, J-55 LT&C setat
TEeg

4. Squeeze Parforations: 7050'- 7102 with 80 sacks.

5 Squeeze Pesforations: 7282 - 7278 with 100 sacks.

~— O
]
| — C 8 Squeere Perforations: 7304'- 7314 with 20 sacks

~

Armow X1 Pageer 7 x2 ¥ set at 7675, 37K
Tension. no nipples

Old Open Perforations: 7676 - 7698

¥
7

y

w

Ferforations: 7880 - 8450, 2 JSFF, 80°,0.5"
1011408

Fesforations: 2540 - 8820, 22 SFF, 60°, 0.57
1011518

Cement Plug top tagged at 9022

B

Liner Top 43 set at 3051

@

Second Inermediste Casing: 77, 28 Ib/ft, N-80 and
P-110 sizel setin en 8 3" open hole at 450 with
1350 secks of Type H cement from SO0 to 9450

j

B

Cast Iron Bridge Plug set st 8800 with 35 cement

5 Old Perforations: $861 - 9987

- L.—@
16. Produdior 44 17 Ib/f, J-65 setin aB 1"

Produdlion Liner: 43 6
open hole from 805" to 10119 with 175 sacks Type
H cement

EJE S e ()
il . ., .

All depths are relative to Kelly bushing

Cemented with: 425 SX. or

Top of Cement: surface Method Determined: NMOCD

Intermediate Casing

Hole Size: 12.25-inches Casing Size: 9-5/8-inch

Cemented with: 1,025 sx. or

Method Determined: NMOCD
Production Casing

Top of Cement: surface

Hole Size: 8.75-inches Casing Size: 7-inch

Cemented with: 1,350 SX. or

Top of Cement: surface Method Determined: NMOCD

Total Depth: 9,022 feet
Injection Interval
7.650 feet feet to 8.450 feet
8.540 feet feet to 8.620 feet

(Perforated)

ft*

ft*

ft®




Side 2

INJECTION WELL DATA SHEET

Tubing Size: 4 Y2-inch Lining Material: steel construction

Type of Packer: Arrow X-1, 7-inch by 2-7/8-inch

Packer Setting Depth: 7,575-feet

Other Type of Tubing/Casing Seal (if applicable):

Additional Data

1. Is this a new well drilled for injection? Yes X No

If no, for what purpose was the well originally drilled? Originally for oil and gas production

2. Name of the Injection Formation: __Lower Wolfcamp, Cisco, and Canyon Formations

3. Name of Field or Pool (if applicable):

4. Has the well ever been perforated in any other zone(s)? List all such perforated intervals and give plugging detail,
i.e. sacks of cement or plug(s) used. The original oil and gas well was drilled to a total depth of 10,200 feet. When the
well was converted to an injection well in 1999, a cement plug was set from 9,624 to 9,734 feet and 7-inch protection
casing was set at 9,094 feet. A bottom plug was installed into the base of the 7-inch casing with the top of the plug tagged
at 9,004 feet. The 7-inch protection casing was perforated with a 0.5-inch diameter hole at 2 shots per foot on a 60°
phasing. The perforations are located between 7,924 feet and 8,188 feet and from 8,220 feet to 8.476 feet.

5. Give the name and depths of any oil or gas zones underlying or overlying the proposed injection zone in this area:
The Abo Formation overlies the Wolfcamp and extends from 5,400 feet to 6,890 feet in WDW-1, from 5,506 feet to
6.728 feet in WDW-2, and from 5,380 feet to 6,745 feet in WDW-3. Although the Abo is well known as a major oil
producer in the AOR, the producing intervals lie in the upper Abo. whose equivalents are above 6,100 feet in WDW-1
and above 6,200 feet in WDW-2. The deepest Abo test well in the area is located 6,000 feet east (downdip) of WDW-3
and was drilled to 6,412 feet.




1.0 Underground Injection Control Well Class

The Navajo refinery Waste Disposal Wells WDW-1, WDW-2, and WDW-3 are classified as Class | Non-
Hazardous Waste Injection Wells.

2.0 Operator
The operator information for WDW-1, WDW-2, and WDW-3 is provided below:

Facility Address

HollyFrontier Navajo Refining LLC
501 East Main
Artesia, New Mexico 88210
(575) 748-3310
Contact Person

Randy Dade, Environmental Specialist
(575) 746-5281

Lewis.Dade@hollyfrontier.com

3.0 Location

WDW-1 (API No. 30-015-27592) is located 660 feet from the south line and 2,310 feet from the east line
of SW/4, SE/4, Section 31, Township 17 South, Range 28 East, Latitude 32°47'6.77"N, Longitude
104°12'50.22"W, in Eddy County, New Mexico.

WDW-2 (API No. 30-015-20894) is located 1,980 feet from the north line and 660 feet from the west line
of SW/4, NW/4, Section 12, Township 18 South, Range 27 East, Latitude 32°45'49.32"N, Longitude
104°14'18.59"W, in Eddy County, New Mexico.

WDW-3 is located 790 feet from the south line and 2,250 feet from the west line of SE/4, SW/4, Section 1,
Township 18 South, Range 27 East, Latitude 32°46'16.51"N, Longitude 104°13'59.80"W, in Eddy County,
New Mexico.

A topographic map showing the location of the Navajo refinery, WDW-1, WDW-2, and WDW-3 is provided
as Figure 1. An enlarged version of the topographic map showing the locations of the wells is provided as
Figure 2.
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4.0 Landowner(s)

The parcel of land where WDW-1 is located is owned by the following:
HollyFrontier Navajo Refining LLC
501 E. Main Street
Artesia, New Mexico 88210
(575) 748-3311

The parcels of land where WDW-2 and WDW-3 are located are owned by the following:

U.S. Department of the Interior
Bureau of Land Management
620 Greene Street

Carlsbad, New Mexico 88220
(575) 887-6544

The parcels of land (Appendix A) where the wells are located are surrounded by state owned, privately
owned, and Bureau of Land Management owned land.

5.0 Facility Description

The Class | non-hazardous injection wells WDW-1 and WDW-2 are located approximately 10 miles
southeast of the Navajo refinery, and WDW-3 is located approximately 14 miles east of the Navajo
refinery, the largest refinery in New Mexico. Drawing 1 presents an aerial photograph of the refinery’s
location with respect to the wellhead facilities, identifying pertinent features between the sites. The
wellhead facilities are located within fenced areas that enclose the well, injection pumps, filters and
piping, wellhead annulus monitoring systems (WAMS) on contained concrete pads, and power panels.
The pumps and filters are located on a separate, contained concrete pad. No buildings or tanks, other
than the 250 gallon glycol tank, are associated with the WAMS units.

6.0 Proposed Discharge Plan (see 20.6.2.3106C NMAC)

This permit renewal application is for three existing Class | Non-Hazardous waste injection wells. Those
portions of 20.6.2.3106.C NMAC that are relevant to underground injection, especially 20.6.2.3103.C(8)
NMAC, are addressed in Section 7.0 of this document.

e 6(a)is addressed in 7(f)
o 6(b) is addressed in 7(a)
e 6(c) is addressed in 7(d)
e 6(d) is addressed in 7(e)
e 6(e) measurement of flow is determined by a flow meter at each wellhead, with information
transmitted electronically to the refinery control room
o 6(f)is addressed in 7(e)
e 6(g) is addressed in 7(e)
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7.0 Information for Class | Non-Hazardous Waste Injection Wells and Class lll
Brine Wells (20.6.2.5210 NMAC)

The following sections present the information required in Subsection B of Section 20.6.2.5210 NMAC.

7 (a) Areaof Review
The Area of Review (AOR) consists of a composite area within a 1-mile radius surrounding each well as

shown on Drawing 2. Potential sources of information relevant to the locations of non-freshwater artificial
penetrations of the injection zone and freshwater wells within the AOR were reviewed.

Non-Freshwater Artificial Penetrations in Area of Review

The locations of non-freshwater artificial penetrations (oil and gas wells, exploratory tests, disposal wells,
etc.) within the composite 1-mile radius AOR surrounding WDW-1, WDW-2, and WDW-3 are identified in
Drawing 2. A total of 294 non-freshwater artificial penetrations are present.

Each artificial penetration is identified by a Map ID number. Table 1A lists information about non-
freshwater artificial penetrations in the AOR.

Of the 294 non-freshwater artificial penetrations identified within the composite AOR, a total of 17 wells
were advanced to a depth to penetrate the top of the Injection Zone. Table 1B presents a listing of these
wells. Appendix B contains NMOCD well records and constructions schematics for these non-freshwater
artificial penetrations.

Freshwater Wells in Area of Review

Based upon information obtained from records maintained by the New Mexico Water Rights Reporting
System, no freshwater wells exist within the AOR surrounding WDW-1, WDW-2, or WDW-3.

Drawing 3 presents a topographic map depicting the composite 1-mile radius AOR. The map illustrates
surface bodies of water, mines (surface and subsurface), quarries, springs, and other surface features,
including roads and residences. No subsurface faults in the AOR are known to have surface expression;
therefore, no surface fault traces have been included on this map.

7 (b) Data Tabulation
Table 1A presents a tabulation of the non-freshwater artificial penetrations within the AOR. Table 1B

presents a listing of wells that penetrate the Injection Zone. Appendix B contains well records and
schematics for the non-freshwater artificial penetrations that penetrate the Injection Zone.
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7 (c) Corrective Action

The available records for each of the artificial penetrations that penetrate the top of the Injection Zone
within the AOR were evaluated to determine if corrective action would be required to prevent movement
of fluids into or between Underground Sources of Drinking Water (USDW) that which could be caused by
pressures in the Injection Zone. The USDWSs are aquifers containing groundwater with total dissolved
solids concentration of less than 10,000 milligrams per liter (mg/L). These records are contained in
Appendix B.

No corrective actions are warranted because artificial penetration records reviewed for this permit indicate
that the wells have been properly constructed, plugged and/or abandoned and they will prevent
movement of fluids into or between USDWs, or they are still operating.

7 (d) Maps and Cross-Sections

Figure 3 presents a generalized hydrogeologic cross-section for the local area. Figure 4 presents a
published map indicating the direction of shallow groundwater movement in the local area. The base of
the USDW observed at each of the wells is shown in the table below.

WDW-1 WDW-2 WDW-3
(KB = 3,603 ft MSL) | (KB = 3,623 ft MSL) | (KB = 3,625 ft MSL)
Depth Depth Depth Depth Depth KB Depth
KB (f) | (ftMSL) | KB (ft) | (ftMSL) (ft) (ft MSL)
Base of 493 3,200 473 3,151 475 3,150
USDW ’ ’ ]

The top of the Injection Zone is separated from the base of the USDW by several thousand feet of low-
permeability carbonates, siltstones, and shale as depicted on the geologic cross-sections presented on
Drawings 5, 6 and 7. A map showing the locations of the cross-sections is presented as Drawing 4
(geologic cross-section index map).

7 (e) Geology

The Navajo refinery is located in Eddy County, New Mexico, on the Northwestern Shelf of the larger
Permian Basin, as shown on Figure 5. Figure 6 is stratigraphic column presenting the geologic formations
relevant to the underground injection operations at the injection well locations. The refinery is located on
the southern flank of the Artesia-Vacuum anticline (also referred to as the Vacuum Arch), which trends
east to west across the study area as shown Figure 7. Figure 8 is a published regional structural map of
the San Andres Formation.
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The hree geologic cross-sections presented on Drawings 5, 6, and 7, depict the subsurface geology in
the area of the Navajo injection wells. Structural dip of all geologic formations is about 100 feet/mile to the
southeast away from the Vacuum Arch depicted on Figure 7.

Injection Zone

The Injection Zone into which all three injection wells at the Navajo refinery are injecting is composed of
the lower portion of the Wolfcamp Formation and the underlying Cisco and Canyon Formations. These
formations occur in WDW-1, WDW-2, and WDW-3 at the depths shown in the table below.

WDW-1 WDW-2 WDW-3

(KB = 3,693 ft MSL) | (KB = 3,623 ft MSL) | (KB = 3,625 ft MSL)
Injection

Zone Formations Depth Depth Depth Depth Depth Depth

KB (fty | (ftMSL) | KB (ft) | (ftMSL) | KB (ft) | (ft MSL)

Lower Wolfcamp 7,450 3,757 7,270 3,647 7,303 3,678
Cisco 7,816 4,123 7,645 4,022 7,650 4,025
Canyon 8,475 4,782 8,390 4,767 8,390 4,765
Base of Injection
Zone (base of 9,016 5,323 8,894 5,271 8,894 5,269
Canyon)

The following are brief descriptions of the three geologic formations that form the Injection Zone.

Lower Portion of Wolfcamp Formation (Permian Age)

The lower portion of the Wolfcamp Formation is a light brown to tan, fine to medium grained, fossiliferous
limestone with shale interbeds.

Cisco Formation (Pennsylvanian Age)

The Cisco Formation is a uniform, light-colored, chalky, fossiliferous limestone with shale interbeds.

Canyon Formation (Pennsylvanian Age)

The Canyon Formation is a white to tan to light brown fine grained, chalky, fossiliferous limestone with
shale interbeds.

Drawing 8 presents a structure contour map of the Injection Zone and Drawing 9 presents an isopach
map of the Injection Zone.
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Confining Zone

The Confining Zone overlying the Injection Zone, in descending order, is composed of the Yeso
Formation, Abo Formation, and the upper portion of the Wolfcamp Formation. The following are brief
descriptions of the three geologic formations that form the Confining Zone.

Yeso Formation (Permian Age)

The Yeso Formation consists of orange shale, light gray to white dolostone, and bedded anhydrite.

Abo Formation (Permian Age)

The Abo Formation is a non-marine to marginal marine red shale and fine-grained sandstone interbedded
sequence.

Upper Portion of Wolfcamp Formation (Permian Age)

The upper portion of the Wolfcamp Formation is a light brown to tan, fine to medium grained, fossiliferous
limestone with shale interbeds.

Drawing 10 presents a structure contour map of the Confining Zone and Drawing 11 presents an isopach
map of the Confining Zone.

Faulting

No evidence has been found of any subsurface faulting within or immediately surrounding the AOR that
would provide hydraulic connection between the Injection Zone and the shallow USDW. The nearest
documented subsurface fault is the “K-M” fault located approximately 17 miles to the northwest, well
outside the geologic study area for the Navajo refinery injection wells.

Seismicity
The southeastern portion of New Mexico is historically an area of low seismicity with naturally occurring

earthquakes being rare and of low magnitude. The Navajo refinery is located in one of the areas
recognized as having the lowest level of seismic risk in the continental United States (Figure 9).

The potential for earthquakes to occur in the vicinity of the Navajo site are minimal. Appendix C presents
a listing of all recorded seismic events within 200 miles of the Navajo refinery for the period from 1973
through 2012.

The injection operations at the Navajo refinery do not have the potential to cause any seismic activity
which could alter the confining capability of the subsurface Injection Zone and overlying Confining Zone.

Surface Geology and Flooding Potential

The surface geology of the local area is shown on Figure 10. The Pecos River, located about three miles
east of Artesia is the only surface water body in the area of the Navajo refinery. Local annual rainfall is
approximately 13.5 inches. As indicated on the topographic map on Figure 1, the land surface elevation
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at the refinery is higher than that near the river; therefore, the potential for flooding at the Navajo refinery
is minimal.

7 (f) Proposed Operating Parameters

Source and Description of Injection Fluid

The fluid injected into the Navajo injection wells is comprised of exempt and nonexempt non-hazardous
oilfield waste that is generated in the refining process. Waste waters from process units, cooling towers,
boilers, streams from water purification units, desalting units, recovered and treated ground water, and
general waste waters will be blended to form the fluid to be injected into the injection wells. Table 2 and
Appendix D present data characterizing the injection fluid.

Average and Maximum Daily Flow Rate and Volume

The maximum permitted composite injection rate into all three Navajo injection wells is 800 gallons per
minute (gpm). This rate of injection is equal to 1,152,000 gallons per day or 420,480,000 gallons per year
or 2,102,400,000 gallons into the injection zone over the upcoming 5-year permit time frame per well. The
historical daily volumes of fluid injected into the three injection wells are summarized in Appendix E-1.

Average and Maximum Surface Injection Pressure

The average wellhead injection pressure is approximately 817 pounds per square inch gauge (psig) and
an estimated bottom-hole pressure of 4,167 pounds per square inch absolute (psia). Appendix E-1
includes a tabulation of historical injection rates and associated surface injection pressures.

Maximum Allowable Surface Injection Pressure (MASIP) Calculation

As required by the New Mexico Oil Conservation Division (NMOCD) Proposed Rule 21.B(7), dated
October 6, 1997, the maximum operating injection wellhead pressure (MASIP) will not exceed:

e 1,585 psi or 0.2 psi per foot of depth to the top of the injection zone at 7,924 feet in WDW-1;
MASIP =7,924 feet x 0.2 psi/ft = 1,585 psi

e 1,514 psi or 0.2 psi per foot of depth to the top of the Injection Zone at 7,570 feet in WDW-2;
MASIP =7,570 feet x 0.2 psi/ft = 1,514 psi

e 1,460 psi or 0.2 psi per foot of depth to the top of the injection zone at 7,303 feet in WDW-3;
MASIP = 7,303 feet x 0.2 psi/ft = 1,460 psi

7 (g) Formation Testing Program
Formation testing was conducted during the initial construction of the Navajo refinery injection wells to

obtain site-specific data relating to the chemical, physical and radiological characteristics of the injection
zone.
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The analysis of formation fluids can be found in Appendix F-1. The three wells were converted oil and gas
wells and no cores were cut from the confining zone or injection intervals. Correlations were made using
data from offset wells.

7 (h) Fluids and Pressure

The following are descriptions of the changes in reservoir conditions that have been observed to-date and
the predicted changes over the upcoming 5-year permit time frame for WDW-1, WDW-2, and WDW-3.
This information is based on the known historical rates and volumes that have been injected into the wells
and the future 5-year emplacement of the permitted maximum volume at the maximum permitted injection
rate between the three wells of 800 gpm.

The interface between injected waste and the formation brine (the waste front) expands radially from the
wellbores in each well. As fluid is injected, the injection zone will continue to pressurize due to the
resistance of fluid movement and the compression of the fluid and rock matrix.

Current Cone of Influence and Waste Plume Front

The maximum lateral spread of the waste front and the predicted pressure rise during the operational life
of WDW-1, WDW-2, and WDW-3 to-date were initially calculated and included in the original permit
application.

Calculated Cone of Influence (Current)

The current cone of influence within the injection zone is presented on Drawing 12. The current cone of
influence is based on the injection operations through December 31, 2016.

Calculated Plume Front Migration (Current)

The radius of the current dispersed plume for the wells are:

e WDW-1: 4,274 feet
o WDW-2: 3,707 feet (WDW-2 is approximately 7,850 feet from WDW-1)
o WDW-3: 2,911 feet (WDW-3 is approximately 7,900 feet from WDW-1)

Future Cone of Influence and Waste Plume Front

The maximum predicted pressure rise during the upcoming 5-year permit time frame for WDW-1, WDW-
2, and WDW-3 were calculated using the software program PredictW. The equations used in the program
are presented in Appendix E-3.

The plume fronts for each well were calculated using the equations from Warner and Lehr (1977)
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Calculated Cone of Influence (5 Years)

The predicted cone of influence can be found on Drawings 13 through 16. The following four analyses
were performed for the cone of influence calculations:

Injection into WDW-1 and WDW-2 with no injection into WDW-3 (Drawing 13).
Injection into WDW-1 and WDW-3 with no injection into WDW-2 (Drawing 14).
Injection into WDW-2 and WDW-3 with no injection into WDW-1 (Drawing 15).
Injection into WDW-1, WDW-2 and WDW-3 (Drawing 16).

Pobd=

The cone of influence is defined as the area with increased injection zone pressures caused by injection
of wastes which would be sufficient to cause vertical fluid movement through any wellbore or other
conduits into a USDW. This demonstration shows that the conservative worst-case cone of influence of
the injection operations is smaller than the regulatory 1-mile composite radius AOR in which artificial
penetrations were investigated.

In the worst case, an undocumented abandoned well is imagined to be open to both the injection zone
and the base of the USDW. In addition, the well is filled to within 100 feet of the ground surface with
formation brine from the injection zone and fresh water from the base of the USDW. The cone of
influence can be calculated by comparing the hydraulic heads of the injection zone and the lowermost
USDW. It is only where the injection zone head is above the USDW head that fluid movement from the
injection zone into the USDW could occur. This worst-case model of the potential effect of injection on the
USDW is conservative. No wells within the 1-mile composite radius AOR surrounding the wells are open
to both the injection zone and the USDW and they are filled with brine.

On July 25, 1998, formation fluid was swabbed from the perforations of the deeper Cisco interval between
8,220 feet and 8,476 feet in WDW-1. The total dissolved solids (TDS) concentration of the sample was
33,000 milligrams per liter (mg/L), and the specific gravity of the sample at room temperature was 1.034.
On July 29, 1998, formation fluid was swabbed from the perforations of the shallower Cisco interval
between 7,924 feet and 8,188 feet in WDW-1. The analysis of a sample of this fluid indicated that the
TDS concentration of the sample was 18,000 mg/L, and the specific gravity at room temperature was
1.018. The chemical analysis of the formation fluid samples is included as Appendix F-1. These values
compare favorably with information from the analysis of fluid retrieved during drill-stem test (DST) No. 5,
which was conducted on August 26, 1993 in WDW-1 (Appendix F-1). The salinity of the formation fluid
retrieved during DST No. 5 was reported as having a chlorides concentration of 25,000 mg/L. The
formation fluid is therefore assumed to have a sodium chloride concentration of 25,000 mg/L. The specific
gravity of the formation brine was approximately 1.02.

The pre-injection pressure of the injection interval was measured on July 30, 1998 in WDW-1 to be 2,928
psia at 7,911 feet below ground level (BGL). Using the reservoir brine with the lightest specific gravity
(1.018) will yield a high initial pressure, Pi, which is conservative. The pre-injection pressure, Pi, at the top
of the injection zone in WDW-1 at 7,924 feet BGL is 2,934 psia, and is calculated as follows:

Pi(7,924 feet)

Pi(7,911 feet) + (7,924 feet — 7,911 feet) (0.433 psi/ft) (1.018)
= 2,928 psia + 6 psi
= 2,934 psia
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The hydraulic head of the lowermost USDW is estimated to be 100 feet BGL. This estimate is reasonably
conservative, as it is based on a static water level measurement of 81 feet.

The critical pressure, Pc at 7,924 feet BGL that would be necessary to raise the hydrostatic head of the
injection interval to the head of the lowermost USDW at 100 feet BGL is 3,446 psia, and is calculated as
follows:

Pc = (Top of Injection Zone - Base of USDW) (0.433 psi/ft)(1.018)
+ (Base of USDW - Head of USDW) (0.433 psi/ft)
= (7,924 feet - 493 feet) (0.433 psi/ft) (1.018)
+ (493 feet - 100 feet) (0.433 psil/ft)
= 3,446 psia

The critical increase in reservoir pressure, AP, above the native pressure that is necessary to raise the
hydrostatic head of the injection zone to the head of the lowermost USDW is 512 psi, and is calculated as
follows:

APC Pc - Pi
3,446 psia — 2,934 psia

512 psi

An increase in reservoir pressure greater than 512 psi would be sufficient to raise the head of the
Injection zone above the head of the lowermost USDW. The cone of influence is the area around the
injection wells within which the increase in reservoir pressure caused by injection is greater than 512 psi.

The gridded pressure increases created with PredictWW were contoured using Surfer, a commercial
contouring software package. Contour plots of the predicted pressure increase in the injection zone
(Drawings 13 through 16) were generated using historical injection rates and volumes and the permitted
maximum injection rate of 800 gpm over the upcoming 5-year permit time frame.

Conservative values for reservoir thickness and permeability were used to overestimate the predicted
increase in reservoir pressure. The porosity was assumed to be 10 percent. The reservoir was assumed
to have a thickness of 85 feet. The permeability of the reservoir was assumed to be 251 millidarcies (md).
The modeled permeability-thickness, kh, of 21,335 millidarcy-ft (md-ft) (251 md x 85 feet), is
approximately 18 percent of the kh, of 115,670 md-ft, that was determined from the pressure falloff test
conducted in WDW-1 between September 21, 2012 and September 23, 2012 (Appendix G). Using a low
kh yields a predicted pressure increase that is greater than expected and a cone of influence that is larger
than expected.

The viscosity of the formation fluid with TDS concentration of 25,000 ppm at 130°F is 0.53 cp (Appendix
E-3). The compressibility of the pore volume of the formation is ¢, is 5.5 x 106 psi -'. The compressibility
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of the formation fluid is ¢ w, is 2.9 x 10 psi . The total compressibility (ct=cr+ cw) is 8.4 x 10 ® psi
(Appendix E-4).

Historical injection data for WDW-1, WDW-2 and WDW-3 were used for the injection period from
September 23, 1999 (initial injection at the site) through December 31, 2012. WDW-1, WDW-2 and
WDW-3 were then modeled as injecting from January 1, 2013 through December 31, 2017 at a
continuous rate of 800 gpm distributed among the three wells. The maximum modeled per-well injection
rate for any one well is 400 gpm.

The 512-psi pressure-increase contour, which defines the outline of the worst-case cone of influence, is
located less than one mile from WDW-1, WDW-2, and WDW-3, as shown on Drawing 16. An improperly
abandoned wellbore or other conduit filled with formation fluid that is located farther than one mile from
the proposed wells would not transmit sufficient pressure from the injection zone to move fluids into the
USDW. Navajo researched public and private sources of information about wells within the 1-mile radius
AOR. Information is presented in Section 7 (b) that demonstrates that each of the injection zone
penetrations is properly constructed to prevent migration of fluids into the USDW. The output from
PredictW is presented in Appendix E-5.

Modeled Plume Front Migration (to December 31, 2022)

The lithologic character of the injection zone, with the resulting hydrodynamic characteristics, is expected
to be horizontally uniform. Given the anticipated homogeneity of the injection zone, plume geometry
during the active injection phase is expected to be cylindrical.

More than 175 feet of formation is anticipated to exist in the injection zone at the locations of the three
Navajo injection wells. Each well is completed in the same interval with 100 to 200 feet of perforations per
well. For a conservative estimate of the injection plume size, the plume radius is calculated on the basis
of all flow emplaced in an 85-foot thick interval. Based on historical injection data, the volume of fluid
injected through January 1, 2017 are listed below. Assuming a continuous injection rate of 400 gpm over
a 5-year injection period, the additional future volume which can be injected will be 1,051,200,000 gallons
in any well. The following summarizes the plume radii for each well:

WDW-1

e Current plume radius (January 1, 2017): 4,274 feet
e Projected plume radius (January 1, 2022: 5,308 feet

WDW-2 (located approximately 7,850 feet from WDW-1)

e Current plume radius (January 1, 2017): 3,707 feet
e Projected plume radius (January 1, 2022: 4,886 feet

WDW-3 (located approximately 7,900 feet from WDW-1)

e Current plume radius (January 1, 2017): 2,911 feet
e Projected plume radius (January 1, 2022: 4,359 feet

Details of the plume radius calculations for WDW-1, WDW-2, and WDW-3 are presented in Appendix E-6.
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7 (i) Stimulation Program

Historical Information

The only stimulation performed on the well has consisted of acid treatments of which the majority was
performed through coil tubing pumped across the existing perforation. No fracturing of the injection
interval has been performed.

Future Stimulation Programs and Procedures

Currently, no changes are planned in the way the wells are stimulated. Navajo reserves the right to
fracture the injection interval with approval from NMOCD. Approximately once every two years an acid
stimulation is performed on the wells. The stimulation procedure will consist of pumping 4,000 gallons to
8,000 gallons of 15 percent NEFE Hydrochloric acid through coil tubing at 1 bpm to 2 bpm across the
perforations. The acid will be displaced into the formation down the tubing at the highest possible rate.

7 () Injection Procedure
Injection into all three Navajo injection wells is on a continuous basis. The injection fluid is routed from the

refinery process areas via pipeline to each injection well. Figure 11a, 11b, and 11c present the pre-
injection facilities for each well.

Historical Injection Rates and Volumes

The historical rates and volumes can be found in Appendix E-1.

Predicted Injection Rates and Volumes

The maximum permitted composite injection rate into all three Navajo injection wells is 800 gpm. This rate
of injection is equal to 1,152,000 gallons per day or 420,480,000 gallons per year or 2,102,400,000
gallons into the injection zone over the upcoming 5-year permit time frame for WDW-1.

The maximum permitted composite injection rate into all three Navajo injection wells is 800 gpm. This rate
of injection is equal to 1,152,000 gallons per day or 420,480,000 gallons per year or 2,102,400,000
gallons into the Injection Zone over the upcoming 5-year permit time frame for WDW-2.

The maximum permitted composite injection rate into all three Navajo injection wells is 800 gpm. This rate
of injection is equal to 1,152,000 gallons per day or 420,480,000 gallons per year or 2,102,400,000
gallons into the Injection Zone over the upcoming 5-year permit time frame for WDW-3.

7 (k) Drawings
Figures 11a, 11b, and 11c present a schematic of the pre-injection surface facilities. Figures 12a, 12b,

and 12c present as-built diagrams of the below-grade portions of the wells. Figure 13a, 13b, and 13c
present as-built diagrams of the wellheads.
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7 () Construction

WDW-1 was converted from the following oil and gas well originally drilled to a depth of 10,200 feet in
19983:

Mewbourne Oil Company

Chalk Bluff “31” State

Section 31, Township 17 South, Range 28 East

(API No. 30-015-27592)

The oil and gas well was re-entered in 1998 and converted to Injection Well WDW-1. Appendix H includes
a copy of the report documenting the well conversion that provides relevant information about how the
well was originally constructed and how it was converted to an injection well. Figure 12a presents an as-
built diagram of the below-grade portions of WDW-1. Figure 13a presents an as-built diagram of the
WDW-1 wellhead.

WDW-2 was converted from the following oil and gas well originally drilled to a depth of 10,200 feet in
1973:

The Eastland Oil Company

Chukka Federal No. 2

Section 12, Township 18 South, Range 27 East

(30-015-20894)

The oil and gas well was re-entered in 1999 and converted to Injection Well WDW-2. Appendix H includes
excerpts from a report documenting the well conversion that provides relevant information about how the
well was originally constructed and how it was converted to an injection well. Figure 12b presents an as-
built diagram of the below-grade portions of WDW-2. Figure 13b presents an as-built diagram of the
WDW-2 wellhead.

WDW-3 was converted from the following oil and gas well originally drilled to a depth of 9,450 feet in
1991:

Mewbourne Oil Company

Navajo Chalk Bluff Federal No. 1

Section 1, Township 18 South, Range 27 East

(API No. 30-015-26575)

The oil and gas well was converted to an injection well (WDW-3) in 2006. Appendix H includes excerpts
from a report documenting the well conversion that provides relevant information about how the well was
originally constructed and how it was converted to an injection well. Figure 12c presents an as-built
diagram of the below-grade portions of WDW-3. Figure 13c presents an as-built diagram of the WDW-3
wellhead.
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General Description of the WDW-1

Size, Type, and Depth of Injection Tubing: The information for the tubing string was obtained from
NMOCD records on file with the state and geophysical logs.

e Tubing: 4 1/2-inch, 11.6 pound per foot, steel construction, API grade N-80, with long thread
connections (LTC) set at 7,879.
e Packer: Arrow X-1, 7-inch by 3 1/2-inch set at 7,879 feet.

Size, Type, and Depth of Casing: There are three casing strings in the well. The information for these
casing strings was obtained from NMOCD records on file with the state and geophysical logs.

e 13-3/8-inch, 48.0 pound per foot, steel construction, APl grade J-55, with short thread
connections (STC), set at a depth of 390 feet back to surface. The casing was cemented to the
surface with 525 sacks of cement. The casing was set in an open hole with a diameter of 17.5
inches. This information was obtained from NMOCD records.

e 9-5/8-inch, 36.0 pound per foot, steel construction, API grade J-55, STC, set at a depth of 2,555
feet back to surface. The casing was cemented to the surface with 1,000 sacks of cement. The
casing was set in an open hole with a diameter of 12.25 inches. This information was obtained
from NMOCD records.

e 7-inch, 29.0 pound per foot, steel construction, APl grade N-80, with long thread connections
(LTC), set at a depth of 9,094 feet to 7,031 feet; 29.0 pound per foot, steel construction, API
grade P-110, LTC from 7,031 feet to 5,845 feet; and 26.0 pound per foot, P-110, LTC at 5,845
feet back to surface. The casing was cemented to the surface with 1,370 sacks of cement. The
casing was set in an open hole with a diameter of 8.75 inches.

The original oil and gas well was drilled to a total depth of 10,200 feet. When the well was converted to an
injection well in 1999, a cement plug was set from 9,624 to 9,734 feet and 7-inch protection casing was
set at 9,094 feet. A bottom plug was installed into the base of the 7-inch casing with the top of the plug
tagged at 9,004 feet. The 7-inch protection casing was perforated with a 0.5-inch diameter hole at 2 shots
per foot on a 60° phasing. The perforations are located between 7,924 feet and 8,188 feet and from 8,220
feet to 8,476 feet as depicted on Figure 12a.
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Current Loading on Pipe and Pipe Specifications for WDW-1

Depth Ref. to

Pipe . Kelly Bushing Hole Cement .
Size Type Weight Level (12.5 ft Size Volume Collapse  Yield
above GL)
(in) (Ib/ft) Top Bottom (in) (sks) (psi) (psi)
13-3/8 Conductor 48  Surface 390 17.5 525 1130 2730
Casing, J-55

9-5/8 Surface Casing 36 Surface 2555 12.25 1000 2020 3520

Protection, J-55

7 Casing, N-80,  29& 26 Surface 9094 8.75 1390 5410 7240
P-110

ga;g MOCONTUONG 416 Suface 7879 6184  NA 4960 5350

7x2-7/8  ATowX-1 N/A 7871 7879 25 N/A N/A N/A
Packer

General Description of the WDW-2

Size, Type, and Depth of Injection Tubing: The information for the tubing string was obtained from
NMOCD records on file with the state and geophysical logs.

e Tubing: 3 1/2-inch, 9.2 pound per foot, steel construction, APl grade J-55, with long thread
connections (LTC) set at 7,528.
e Packer: Arrow X-1, 5-1/2-inch by 2 7/8-inch set at 7,528 feet.

Size, Type, and Depth of Casing: There are three casing strings in the well. The information for these
casing strings was obtained from NMOCD records on file with the state and geophysical logs.

e 8-5/8-inch, 32.0 pound per foot, steel construction, API grade J-55, STC, set at a depth of 1,995
feet back to surface. The casing was cemented to the surface with 800 sacks of cement. The
casing was set in an open hole with a diameter of 11.0 inches. This information was obtained
from NMOCD records.

e 5-1/2-inch, 17.0 pound per foot, steel construction, API grade L-80, with long thread connections
(LTC), set at a depth of 8,869 feet. The casing was cemented to the surface in two stages using
1,570 sacks of cement. The casing was set in an open hole with a diameter of 7-7/8 inches.

The original oil and gas well was drilled to a total depth of 10,372 feet. When the well was converted to an
injection well in 1999, a cement plug was set at 9,675 to 9,775 feet and 5-1/2-inch protection casing was
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set at 8,869 feet. A bottom plug was installed into the base of the 5-1/2-inch casing with the top of the
plug tagged at 8,770 feet. The 5-1/2-inch protection casing was perforated with a 0.5-inch diameter hole
at 2 shots per foot on a 60° phasing. The perforations are located between 7,570 feet and 7,736 feet and
from 7,826 feet to 8,399 feet as depicted on Figure 12b.

Current Loading on Pipe and Pipe Specifications for WDW-2

Depth Ref. to
Kelly Bushing Hole Cement

Pipe Size Type Weight Level (12.5 ft Size Volume Collapse Yield
above GL)

(in) (Ib/ft) Top Bottom (in) (sks) (psi) (psi)

8 5/8 Surface Casing, J-55 32 Surface 1,995 11.0 800 2,530 3,930

5% Protection Casing, L-80 17 Surface 8,869 7.875 1,570 6,280 7,740

3% Injection Tubing, J-55 9.2 Surface 7,528 4.892 N/A N/A N/A

5% x27/8 Arrow X-1Packer N/A 7,526 7,528  4.892 N/A N/A N/A

General Description of the WDW-3

Size, Type, and Depth of Injection Tubing: The information for the tubing string was obtained from
NMOCD records on file with the state and geophysical logs.

e Tubing: 4-1/2-inch, 11.6 pound per foot, steel construction, APl grade J-55, with long thread
connections (LTC).

e Packer: Arrow X-1, 7-inch by 2-7/8-inch set in tension (37,000 pounds) at 7,575 feet.

¢ Tubing Length: 7,568 feet with a 0.54-foot, 4-1/2-inch by 2-7/8-inch crossover in the top of the
packer. There are no profile nipples in the tubing or the packer as this was not a requirement of
the permit.

Size, Type, and Depth of Casing: There are four casing strings in the well and one below the injection
interval. The information for these casing strings was obtained from NMOCD records on file with the state
and geophysical logs.

e 13-3/8-inch, 54.5 pound per foot, steel construction, APl grade J-55, with short thread
connections (STC), set at a depth of 400 feet. The casing was cemented to the surface with 425
sacks of cement. The casing was set in an open hole with a diameter of 17.5 inches. This
information was obtained from NMOCD records.

e 9-5/8-inch, 36 pound per foot, steel construction, APl grade J-55, STC, set at a depth of 2,604
feet. The casing was cemented to the surface with 1,025 sacks of cement. The casing was set in
an open hole with a diameter of 12.25 inches. This information was obtained from NMOCD
records.
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e 7-inch, 26 pound per foot steel construction, API grade N-80 and P-110, STC, set at a depth of
9,450 feet. The casing was cemented with 1,350 sacks of cement to 900 feet from the surface.
The casing was set in an open hole with a diameter of 8.75 inches. The top of cement and weight
of the pipe was verified with a CBL and caliper log run on October 13, 2006. The remainder of the
information was obtained from NMOCD records.

Below the cement plug at 9,022 feet is the top of a 4-1/2-inch liner. The liner is a string of 4-1/2-inch
casing installed to a depth of 10,119 feet. There is a cast iron bridge plug set in the liner at 9,800 feet,
which is above the original perforations between 9,861 feet and 9,967 feet. The current injection interval
is above the plug at 9,022 feet. The cement plug also isolates the lower section of the original wellbore.
This information was obtained from NMOCD records.

The top of cement was determined from a CBL that was run in the 7-inch casing string on October 13,
2006. The top of cement in the 7-inch casing was found at 900 feet below the surface. The top of cement
in the 9-5/8-inch and 13-3/8-inch casing strings was verified through NMOCD records and volume
calculations.

The 7-inch casing was perforated on October 14 and 15, 2006. The casing was perforated with a 0.5-inch
diameter hole at 2 shots per foot on a 60° phasing. The perforations are located between 7,660 feet and
8,450 feet and from 8,540 feet to 8,620 feet as depicted on Figure 12c.

The total depth of the well is 10,119 feet with the plug back depth at 9,022 feet. On August 30, 2009, fill
was tagged at 8,986 feet.

Current Loading on Pipe and Pipe Specifications for WDW-3

Pipe . Depth Ref. to Hole Cement .
Size Type Weight Ground Level (ft) Size Volume Collapse  Yield
(in) (Ib/ft) Top Bottom (in) (sks) (psi) (psi)
13-3/8 Conductor 54-1/2  Surface 400 17.5 425 1130 2730
Casing, J-55 '

9-5/8 Surface Casing 36 Surface 2604 12.25 1025 2020 3520

Protection, J-55

7 Casing, N-80, 26&29 Suface 9450 875 1350 5410 7240
P-110
ga;g IMOONTUDING, 416 Suface 7561 6184  NA 4960 5350
Arrow X-1
7x 2-7/8 ow X NA 7561 7569 25 N/A NA  NIA
4172 Liner, N-80 116 9051 10119 65 175 6350 7780
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Depth to Injection Zone

The WDW-1 Injection Zone is 7,450 to 9,016 feet (MD below KB), and the Injection Interval (perforated
interval) is 7,924 to 8,476 feet (MD below KB) as depicted on Figure 12a.

The WDW-2 Injection Zone is 7,270 to 8,894 feet (MD below KB). And the Injection Interval (perforated
interval) is 7,570 to 8,399 feet (MD below KB) as depicted on Figure 12b.

The WDW-3 Injection Zone is 7,303 to 8,894 feet (MD below KB), and the Injection Interval (perforated
interval) is 7,660 to 8,620 feet (MD below KB) as depicted on Figure 12c.

Pressures and Other Stresses That May Cause Well Failure

There are no known pressures or stresses that may cause failure in any of the wells.

Hole Size

The borehole advanced for the original oil and gas well that was later converted to WDW-1 was 12.25
inches in diameter.

The borehole advanced for the original oil and gas well that was later converted to WDW-2 was 11.0
inches in diameter.

The borehole advanced for the original oil and gas well that was later converted to WDW-3 was 12.25
inches in diameter.

Well Casing Information

Figures 12a, 12b, and 12c and Appendix H include information about the well casing for each of the wells.
The preceding tables (“Current Loading on Pipe and Pie Specifications”) provide overviews of the casing
information.

Cement Information

Figure 12a, 12b, and 12c and Appendix H include information about the cement in each well.

Rate, Temperature and Volume of Injected Fluid

Average and Maximum Daily Flow Rate and Volume

The average injection rate for all three Navajo injection wells is approximately 400 gpm and the maximum
permitted injection rate between the three wells is 800 gpm.

Temperature

The temperature of the injected fluid is within average ambient temperature ranges.
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Volume of Injected Fluid

The maximum annual volume of injected fluid, based on a maximum composite injection rate of 800 gpm
between the three injection wells is 420,480,000 gallons.

Chemical and Physical Characteristics of Injected Fluid

The fluid injected into the wells is comprised of exempt and nonexempt non-hazardous oilfield waste that
is generated in the refining process. Waste waters from process units, cooling towers and boilers,
streams from water purification units and desalting units, recovered and treated groundwater, and general
wash waters are blended to form the fluid injected. Table 2 and Appendix D present data characterizing
the injection fluid.

Chemical and Physical Characteristics of Formation Fluid

Formation testing was conducted during the initial construction of the Navajo refinery injection wells to
obtain site-specific data relating to the chemical, physical and radiological characteristics of the Injection
Zone. The formation fluid contained in the Injection Zone is compatible with the well construction
components and the injected fluid.

Formation fluid information pertinent to the reservoir calculations is included in Appendix E.

Chemical and Physical Characteristics of the Receiving Formation

The Injection Zone is porous carbonates of the lower portion of the Wolfcamp Formation, the Cisco
Formation, and the Canyon Formation.

The lower portion of the Wolfcamp Formation (Lower Wolfcamp) is the shallowest porous unit in the
proposed injection interval. The Wolfcamp Formation (Permian-Wolf campaign age) consists of light
brown to tan, fine to medium-grained, fossiliferous limestones with variegated shale interbeds (Meyer,
1966, page 69). The top of the Wolfcamp Formation was correlated for this study to be below the base of
the massive, dense dolomites of the overlying Abo Formation. The base of the Wolfcamp coincides with
the top of the Cisco Formation. The thickness of log porosity greater than 5 percent in the entire
Wolfcamp Formation ranges from 0 feet to 295 feet in a band three miles wide that trends northeast-
southwest across the study area.

The Cisco Formation (Pennsylvanian-Virgilian age) of the Northwest Shelf is described by Meyer (1966,
page 59) as consisting of uniform, light colored, chalky, fossiliferous limestones interbedded with
variegated shales. Meyer (1966, page 59) also describes the Cisco at the edge of the Permian basin as
consisting of biothermal (mound) reefs composed of thick, porous, coarse-grained dolomites. Locally, the
Cisco consists of porous dolomite that is 659 feet thick in WDW-1, 745 feet in WDW-2, and 720 feet in
WDW-3. The total thickness of intervals with log porosity greater than 5 percent is approximately 310 feet
in WDW-1, 580 feet in WDW-2, and 572 feet in WDW-3. The total thickness with log porosity greater than
10 percent is approximately 100 feet in WDW-1, 32 feet in WDW-2, and 65 feet in WDW-3. The thickness
of the porous intervals in the Cisco ranges from 0 feet in the northwestern part of the study area to nearly
700 feet in a band three miles wide that trends northeast-southwest.
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The Canyon Formation (Pennsylvanian-Missourian age) consists of white to tan to light brown fine
grained, chalky, fossiliferous limestone with gray and red shale interbeds (Meyer, 1966, page 53). Locally,
the Canyon occurs between the base of the Cisco dolomites and the top of the Strawn Formation
(Pennsylvanian-Desmoinesian age). The total thickness of intervals with log porosity greater than 5
percent is 34 feet in WDW-1, 30 feet in WDW-2, and 10 feet in WDW-3. No intervals appear to have log
porosity greater than 10 percent in any of the three injection wells.

Permeability measurements that range from less than 100 md to 2,733 md are available for the Lower
Wolfcamp-Cisco-Canyon injection zone. Permeability measurements from hydrocarbon-producing
intervals in the Wolfcamp, Cisco, and Canyon from Meyer (1966, Table) are summarized in Appendix .
Meyer reported permeabilities in the Cisco of up to 114 millidarcies (md), up to 38 md in the Canyon, and
up to 200 md in the Wolfcamp.

Permeability was estimated to be 597 md from DST No. 5 conducted in WDW-1 on August 26, 1993. DST
No. 5 was conducted near the top of the Cisco Formation from 7,817 feet to 7,851 feet (Appendix ).

Historical falloff data obtained during the life of the wells shows that the permeability ranges from 500 md
to 1,000 md throughout the injection interval.

Chemical and Physical Characteristics of the Confining Zone

The Confining Zone extends from 4,000 feet to 7,450 feet in WDW-1, from 4,120 feet to 7,270 feet in
WDW-2, and from 4,030 feet to 7,303 feet in WDW-3. The Confining Zone includes massive low-porosity
carbonate beds and layers of shale in the Upper Wolfcamp, Abo, and Yeso Formations that will confine
the injected fluids to the permitted Injection Zone (Lower Wolfcamp, Cisco, and Canyon Formations). The
formations that comprise the Confining Zone are described below.

The Injection Zone is directly overlain by the confining layers of the upper portion of the Wolfcamp
Formation. Three (3) DSTs were conducted in the upper portion of the Wolfcamp in WDW-1, in the
interval from 7,016 feet to 7,413 feet, that indicate that the interval has low permeability and can confine
injected fluids to the injection zone. An average permeability of 0.36 md was calculated from the data
from DST No. 3, as follows:

kK = 1626 1B A
mh

6 (20 bbl/ 89 min x 1440 min/day)(1 )(0.53 cp)
(570.883 psi/cycle) (7382 feet - 7230 feet)

162

(323.6  bpd)(1)(0. 53 cp)
(570.883 psi/cycle) (152 feet)

0.36 md

A permeability on the order of 0.1 md is at the low end of the permeability range for carbonates, and is at
the high end of the permeability range for shales, according to Freeze and Cherry (1979, p. 29).
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Therefore, the low-permeability carbonates of the upper Wolfcamp will provide the first level of
confinement for the Injection Zone.

The Abo Formation overlies the Wolfcamp and extends from 5,400 feet to 6,890 feet in WDW-1, from
5,506 feet to 6,728 feet in WDW-2, and from 5,380 feet to 6,745 feet in WDW-3. Although the Abo is well
known as a major oil producer in the AOR, the producing intervals lie in the upper Abo, whose
equivalents are above 6,100 feet in WDW-1 and above 6,200 feet in WDW-2. The deepest Abo test well
in the area is located 6,000 feet east (downdip) of WDW-3 and was drilled to 6,412 feet. No Abo
production in the area has been established below 6,298 feet, the producing interval in Map ID No. 112,
located 3,800 feet southeast (downdip) of WDW-1. The base of the producing interval within the Abo
Formation in the AOR, therefore, is over 900 feet above the top of the injection zone. The lower 600 feet
of the Abo Formation (below the deepest producing interval in the AOR), consisting primarily of dolomite
with an average porosity less than 5 percent and interbedded shale, will serve as the secondary confining
layer above the proposed injection zone.

The Yeso Formation, which will provide additional confining capabilities, directly overlies the Abo
Formation. The top of the Yeso is not consistently identified in the AOR, according to well records
submitted to the NMOCD and available scout tickets. However, the top of the Confining Zone can be
considered to extend to the top of the low-porosity limestone interval below the higher-porosity dolomites
below the Glorieta Member of the San Andres Formation (at 4,000 feet in WDW-1, 4,120 feet in WDW-2,
and 4,030 feet in WDW-3). The Yeso consists of low-porosity carbonates and clastic beds. The Tubb
shale, a shale interval that is up to 150 feet thick in some wells in the study area, also occurs in this
interval. Although no faults are known to exist in the confining zone within the AOR, the Tubb shale will
serve to prevent movement of fluids through a hypothetical unknown fault.

Depth, Thickness and Chemical Characteristics of Penetrated Formations Containing Ground Water

The base of the USDW, groundwater with total dissolved solids concentration with less than 10,000
milligrams per liter (mg/L), occurs at the base of the Tansill Formation. Figure 3 presents a
hydrostratigraphic cross-section for the local area. Figure 4 presents a potentiometric surface map
indicating the direction of groundwater movement in the freshwater aquifers.

The base of the USDW occurs at the following approximate depths in Navajo’s three injection wells:

o  WDW-1: approximately 493 feet KB (3,200 feet above mean sea level)
o  WDW-2: approximately 473 feet KB (3,150 feet above mean sea level)
o  WDW-3: approximately 420 feet KB (3,150 feet above mean sea level)

In the eastern part of the study area, at depth, the Tansill Formation is overlain by the Salado Formation
(Permian - Ochoan age). The Salado consists of halite, polyhalite, anhydrite, and potassium salts, which
are soluble. The Salado is overlain by the Rustler Formation (Permian - Ochoan age). In the AOR, which
straddles the outcrop area of the Salado, and to the east, the Salado has been removed by solution by
ground water flowing through the Rustler.

To the east, where the Rustler is present, the Rustler is the USDW. To the west, where the Rustler has
been removed by erosion and the Salado has been removed by solution, the Tansill is the USDW. The
Tansill Formation and the underlying Yates Formation comprise the Three Twins Member of the Chalk
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Bluff Formation known in outcrops in the region (Hendrickson and Jones, 1952, page 20), and listed as a
freshwater-producing interval.

The top of the Injection Zone (Lower Wolfcamp, Cisco, and Canyon Formations) is separated from the
base of the USDW by several thousand feet of lower permeability carbonates, siltstones and shales as
follows:

e WDW-1: 6957 feet (7,450 feet - 493 feet)
o WDW-2: 6,797 feet (7,270 feet - 473 feet).
o WDW-3: 6,883 feet (7,303 feet - 420 feet).

7 (m) Contingency Plans

The wells are equipped with a high-level shutoff switch to prevent operation of the injection pump at
pressures greater than the designated MASIP. The wells are equipped with a low pressure shutoff switch
that will deactivate the injection pump in the event of a surface leak. In addition, the wells are equipped
with a high/low pressure shutdown switch with a pressure sensor on the tubing/casing annulus. This
pressure switch is intended to stop the injection pump in the event of 1) a tubing leak, or 2) a casing,
packer, or wellhead leak.

If an alarm or shutdown is triggered, the cause of the alarm or shutdown will be immediately investigated.

¢ Immediately cease injection operations;
e Take all necessary steps to determine the presence or absence of a leak; and
e Provide verbal notification to NMOCD within 24 hours.

If the alarm or shutdown is not related to mechanical integrity and the cause of the alarm or shutdown is
corrected, injection operations will be resumed. If the mechanical integrity of the wells are in question, the
well will remain out of service until the mechanical integrity of the well is restored to the satisfaction of
NMOCD and the agency approves resumption of injection operations.

7 (n) MIT Monitoring Plans (20.6.2.5207 NMAC)

Navajo has an ongoing monitoring program that satisfies all applicable requirements of
20.6.2.5207.NMAC.

e The mechanical integrity of WDW-1, WDW-2, and WDW-3 are demonstrated on an annual basis.
¢ Continuous monitoring devices are used to provide a record of injection pressure, flow rate, flow
volume, and annular pressure.

The results of these monitoring activities are reported to NMED as required by regulation.
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7 (0) Additional Monitoring Plans for Class | Non-Hazardous Waste Injection
Wells (20.6.2.5207B NMAC)

Appendix J includes an Injected Fluids Monitoring Plan that describes the procedures to be carried out on
a quarterly basis to obtain a detailed chemical and physical analysis of a representative sample of the
injected fluid, including the quality assurance procedures. The plan will be updated as necessary.

The plan includes the following elements:

e The parameters for which the injected fluid will be analyzed and the rationale for the
selection of these parameters; The test methods that will be used to test for these
parameters;

e The sampling method that will be used to obtain a representative sample of the injected
fluid being analyzed;

o Field sampling documentation methodologies;

e The commercial laboratory who performs the analysis; and

e Method of reporting analytical results to NMOCD.

7 (p) Additional Monitoring Plans for Class Ill Wells (20.6.2.5207C NMAC)

This section is not applicable; WDW-1, WDW-2, and WDW-3 are not a Class Il well.

7 (q) Financial Assurance

Appendix K includes a well closure plans for each well. The estimated plug and abandon cost per well is
presented in the table below. This cost estimate has been prepared to reflect the estimated costs that
would be incurred by Navajo to abandon the well in accordance with the procedures in Appendix K.

Description of Service Estimated Cost
Wireline (BHP, RTS, PFOT, Perforate) $20,000
Rental Tools $5,000
Pumping Service $10,000
Cementing Service $20,000
Excavating and Welding $2,500
Mud/Brine $5,000
Frac Tanks $2,500
Vacuum Trucks $2,500
Miscellaneous $2,500
SUBTOTAL $70,000
Field Supervision, Project Management, Procurement $25,000
Total Estimated Cost $95,000
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Appendix L includes a copy of the financial assurance instrument that Navajo has established to provide
the appropriate monies for plugging and abandoning each well, any groundwater restoration that may be
necessary, and any post-operational monitoring that may be required.

7 (r) Logging and Testing Data

Appendix M includes pertinent open-hole logs run on each of well:

e A copy of the original oil and gas well log that was drilled in 1993 and later converted to

WDW-1.

e A copy of the original oil and gas well log that was drilled in 1973 and later converted to
WDW-2.

e A copy of the original oil and gas well that was drilled in 1991 and later converted to
WDW-3.

Appendix N includes copies of pertinent cased-hole logs that were run on each well:

e Logs run as WDW-1 was being converted to disposal services.
e Logs run as WDW-2 was being converted to disposal services.
e Logs run as WDW-3 was being converted to disposal services.

Copies of additional open-hole and cased-hole logs are contained in the following:

e WDW-1, report submitted to NMOCD in September 1998: Reentry and Completion
Report, Waste Disposal Well No. 1, Navajo Refining Company, Artesia, New Mexico
prepared by Envirocorp Well Services, Inc., Houston, Texas

o WDW-2, report submitted to NMOCD in July 1999: Reentry and Completion Report,
Waste Disposal Well No. 2, Navajo Refining Company, Artesia, New Mexico prepared by
Subsurface Technology, Inc., Houston, Texas

7 (s) Mechanical Integrity Data (20.6.2.5204 NMAC)

Mechanical Integrity Testing (MIT) is conducted on WDW-1, WDW-2, and WDW-3 in 2015 in accordance
with NMOCD regulations. Appendix G includes the text portion of the 2015 MIT Report for WDW-1,
WDW-2, and WDW-3. Copies of the full MIT report were submitted to NMOCD. Previous annual MIT
reports are contained in NMOCD files. The MITs were successful for all three disposal wells.

In addition, Appendix G includes a copy of the text portion of the 2016 Annual Bottomhole Pressure
Survey and Pressure Falloff Test for WDW-1.

7 (t) Maximum Pressure and Flow Rate

The maximum injection rate and the maximum surface injection pressure at each of the Class | non-
hazardous injection wells (WDW-1, WDW-2, and WDW-3) are as follows:
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e Maximum Injection Rate: 500 gpm
o Maximum Surface Injection Pressure: 1,585 psi

7 (u) Formation Testing Program Data

Appendix F-1 includes the results of formation testing that was performed on the well when it was
originally drilled as an oil and gas exploratory well.

7 (v) Compatibility

Components of WDW-1, WDW-2, and WDW-3 that are in direct contact with the non-corrosive waste
stream and formation fluids in the Injection Interval (e.g., wetted surfaces) are constructed of materials
that are compatible with these fluids.

Compatibility tests for Navajo’'s waste stream were performed by analyzing the chemical reactions
between different mixtures of the secondary reverse osmosis reject fluid and the waste water and flue gas
scrubber mixture. All testing and analysis were performed by Intertek Group PLC (Intertek) who provide
chemical testing and analyses to understand the composition of chemical substances and materials that
are used in products, industrial processes and manufacturing (Appendix F-2).

7 (w) Area of Review Corrective Actions

No corrective action plan is required for any of the artificial penetrations identified in the AOR. Artificial
penetration records reviewed show those identified within the AOR have been properly constructed,
plugged and/or abandoned in order to prevent movement of fluids into or between USDWs which could
be caused by pressures in the Injection Zone.

8.0 Modification(s)

A request was issued via correspondence to the NMOCD on September 25, 2013 to process the
applications for WDW-1 and WDW-2 so that these permits would be issued with the same expiration date
as the WDW-3 permit (June 1, 2017). The permits were processed and thusly issued with the same
expiration date of June 1, 2017. Appendix O includes a copy of this correspondence.

There are no other modifications for the three wells or proposed modifications to existing discharge
processes.

9.0 Inspection/Maintenance and Reporting

Navajo performs daily visual inspections of their three injection wells and the pipeline and performs
required maintenance (PM) activities as scheduled to ensure safe operation of the wells.
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Navajo performs routine reporting in accordance with the requirements of 20.6.2.5208.A NMAC for Class
I Non-Hazardous waste injection wells.

10.0 Contingency Plans

Navajo Refinery has an Integrated Contingency Plan detailing responses to spills of all types, reporting
spills/releases, mitigation and corrective actions, clean up and disposal as applicable. The remote wells
(WDW-1, WDW-2, and WDW-3) are equipped with a high-pressure shutoff switch to prevent operation of
the injection pump at pressures greater than the designated MASIP. The wells are equipped with a low
pressure shutoff switch that will deactivate the injection pump in the event of a surface leak. In addition,
the wells are equipped with a high/low pressure shutdown switch with a pressure sensor on the
tubing/casing annulus. This pressure switch is intended to stop the injection pump in the event of 1) a
tubing leak, or 2) a casing, packer, or wellhead leak.

If an alarm or shutdown is triggered at the wellhead, electronic signals are sent to the Control Room at
the refinery notifying of the shutdown and the cause of the alarm or shutdown will be immediately
investigated.

Operators will immediately cease injection operations at the wellhead and divert flow to another well; and
notify Maintenance and Environmental to take all necessary steps to determine the presence or absence
of a leak; and Environmental will provide verbal notification to NMOCD within 24 hours.

If the alarm or shutdown is not related to mechanical integrity and the cause of the alarm or shutdown is
corrected, injection operations will be resumed. If the mechanical integrity of the well is in question, the
well will remain out of service until the mechanical integrity of the well is restored to the satisfaction of
NMOCD and the agency approves resumption of injection operations.

11.0 Other Information

No additional information is required to demonstrate that the discharge permit will not result in

concentrations in excess of the standards of 20.6.2.3103 NMAC or the presence of any toxic pollutant at
any place of withdrawal of water for present or reasonably foreseeable future use.

12.0 Filing Fee

A check in the amount of $300, made payable to Water Quality Management Fund, accompanies this
permit renewal application document for Class | Injection wells WDW-1, WDW-2, and WDW-3.

13.0 Draft Public Notice

20.6.2.3108.C NMAC requires that Navajo provide notice in accordance with 20.6.2.3108.F NMAC within
30 days of NMOCD deeming the permit renewal application to be administratively complete. Appendix P
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includes a draft copy of the public notice that will be published following receipt of written notification from
NMOCD that this discharge permit renewal application has been deemed administratively complete.

Navajo understands the requirement to submit to NMOCD within 15 days of completion of public notice
requirements of 20.6.2.3108.C NMAC proof of notice, including an affidavit of mailing(s) and the list of
property owner(s), proof of publication, and an affidavit of posting, as appropriate.

14.0 Certification

The required certification language is included at the end of the completed NMOCD Discharge Permit
Application Form in the front of this permit renewal application document. The appropriate Navajo
Refinery authority has signed the form.
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TABLE 1A

NON-FRESHWATER (OIL AND GAS) ARTIFICIAL PENETRATIONS IN AREA OF REVIEW
WDW-1, WDW-2, AND WDW-3
HOLLYFRONTIER NAVAJO REFINING LLC
ARTESIA, NEW MEXICO

1 NO APl sect ™we RNG | NSFTG EW FTG WELL NAME WELL NUMBER OPERATOR TOTAL DEPTH (FT) WELL TYPE WELL STATUS DRILLL DATE PLUG DATE
1__[300150163 £ 17 28E 2310___[Pre Ongard Well 1001 Pre-Ongard Well Operator B 0 PR 17171900 /171900
2 [3001501633 1 175 286 330 30 |Aston &Fair A #1001 George A Chase 1V dba GBC Service 525 o Active 12/28/1945 N,

7 28E 350 45 re Ongard Well #001 Pre-Ongard Well Operator B 0 1/1/1900 1/1/1901
28E 950 90 re-Ongard Well #001 Pre-Ongard Well Operator B ) P 1/1/1900 1/1/1900
28¢ 460 90 nron State #4 LRE Operating, LLC 3460 o Active /26/2003 A
28E 950 40 nron State #16 LRE Operating, LLC 3658 o Active /11/2011 A
276 915 20 ed Lake 36 A State #002 [Apache Corp 3650 o Active 4/2005 A
27E 990 330 elhi #007 (George A Chase IV dba G&C Service 540 o Active 4/1950 A
276 1650 330 ates State #001 [George A Chase IV dba GBC Service 557 o ‘Active 2/1951
175 8E 990 330 Enron State #015 LRE Operating, LLC 3700 o Active 6/25/2009 11/1/2004
7 990 |Gates State #002 [Aspen Ol Inc. 9999 0 PA 0/3/1952 A
760 No Bluft State Comm #002 LRE Operating, LLC 10050 G Active /15/2001 A
330 #001 George A Chase JV dba G&C Service 1804 o Active /21/1949 A
990 ates State #003 [George A Chase JV dba G&C Service 614 ] Active /26/2000 A
1650 outh Red Lake 11 Unit #057 Legacy Reserves Operating LLC 2121 o Active /14/2008 A
7 231 990 amapo #002 Kersey & Co. 9999 G P /24/1948 6/14/19%
7 1650 1650 mpire ABO Unit #019A [Apache Corp 5970 o Active A n
17 7E 990 221 Big Boy State 7007 COG Operating LLC 5120 o Active 1/6/2012
7 970 3 Ramapo #003 Kersey & Co. 9999 [5) 1/1/1990 6/17/19%
310 3 Ramapo #001 Kersey & Co 590 9 PA 10/3/1941 6/18/1996
650 3 re-Ongard Well #020 Pre-Ongard Well Operator 2 o PA 1/1/1900 1/1/1900
110 63 mpire ABO Unit #417 [Apache Corp 6300 o Active 1/9/2012 NA
870 1560 ig Boy State #005 COG Operating LLC 4953 o Active 4/21/2012 NA
7 660 1980 mpire ABO Unit #019 BP America Production Co. 6200 o Plugged, Site Released 1/1/1900 9/5/2009
7 480 2210 ig Boy State #006 COG Operating LLC 5072 o Active 12/18/2011
[ 36 17 276 275 1560 |[Big Boy State #1008 [COG Operating LLC NA o NA NA
73001540410 36 7 28E 615 10 ig Girl 31 State #011H [COG Operating LLC NA ) N NA
276 330 950 mpire ABO Unit #020 BP America Production Co. 6013 ) PA 3/17/1960 9/9/2009
28¢ 40 145 mpire ABO Unit #411 [Apache Corp 6312 ) T /2011 NA
27€ 330 1690 AO Federal #003 [Apache Corp a125 ) ctive /13/2003 NA
276 660 1980 mpire ABO Unit #0198 [Apache Corp 6078 o Plugged, Site Released /29/1959 5/22/2013
27E 667 666 mpire ABO Unit #0200 [Apache Corp 6118 [} Active /23/1959
185 276 990 990 ARO Federal #004 [Apache Corp 4110 o Active /142003 NA
1 185 276 1258 1 Empire ABO Unit #1412 [Apache Corp A o Cancelled Apd NA NA
1 s 276 1650 3 AN Federal #008 [Apache Corp 1 0 Active 2/28/2005 A
276 1980 6 mpire ABO Unit #020C [Apache Corp 1 [5) Plugged, Site Released 9/1/1959 7/8/2013
276 2400 7 mpire ABO Unit #203 [Apache Corp 2 [5) 9/13/1978 A
28E 2050 1 mpire ABO Unit #213 [Apache Corp 4 o Active 3/1/1980 A
28¢ 2450 400 mpire ABO Unit #212 [Apache Corp 626 o Active 12/4/1978 A
27E 2501 20 mpire ABO Unit #201 [Apache Corp 6225 o Active 6/28/1975 A
185 28E 2219 660 mpire ABO Unit #1210 [Apache Corp 6194 o Active 12/27/1959 A
185 28E 1990 660 Empire ABO Unit #021C [Apache Corp 6202 o Active 10/8/1959 NA
28E 950 660 mpire ABO Unit #218 [Apache Corp 6119 [5) Active 12/8/1959 NA
28E 350 1572 mpire ABO Unit #222 [Apache Corp 6303 [5) Active 2/17/1977 NA
28 | 1650 1650 re-Ongard Well #001 Pre-Ongard Well Operator 2 9 2 /1/1900 1/1/1900
286 | 1874 1874 tate FX 001 Pre-Ongard Well Operator 1985 o Active /9999 A
285 | 1990 2082 mpire ABO Unit #220 [Alamo Permian Resources, LLC 6206 ) Active /9999 A
28E 66 1980 mpire ABO Unit #22€ [Apache Corp 6033 [} Active /9999 7y
185 28E 470 2170 mpire ABO Unit #23C [Apache Corp 6194 o Active /9999 A
185 28¢ 660 660 Empire ABO Unit 1248 [Apache Corp 6241 o Active 12/31/9999 NA
s 28E 1980 mpire ABO Unit #238 [Apache Corp 6242 [5) Active 12/31/9999 NA
28E 2310 re-Ony ell #001 Pre-Ongard Well Operator ? ) PA 1/1/19 1/1/1900
28¢ 1300 mpire ABO Unit #211 [Apache Corp 6200 [} Active 11/22/1974 A
28¢ 1930 mpire ABO Unit #223 [Apache Corp 6250 ) Approved Temporary 4/22/197 A
28F 2075 mpire ABO Unit #022F [Apache Corp 6210 o ctive 1/28/1960 A
28E 1000 mpire ABO Unit #211A [Apache Corp 6311 o Active 2/11/1981
185 28¢ 2270 mpire ABO Unit #0230 BP America Production Co. 6310 o 4/3/1960 12/5/2008
185 28E 1647 2076 |Pre-Ongard #1001 Pre-Ongard Well Operator B G PA 1/1/1900 1/1/1900
28¢ 1700 2350 mpire ABO Unit #2318 P America Production Co. 6350 ) PA 12/31/9999 8/24/2009
28¢ 955 1750 mpire ABO Unit #022C Apache Corp 6243 [5) Active 7/20/1960
28E 968 2270 #001 re-Ongard Well Operator 2 [} 1/1/1900 /171900
28E 2310 990 mpire ABO Unit #024K P America Production Co. 6346 ) 12/31/9999 12/12/2002
28E 2300 1570 mpire ABO Unit #232A P America Production Co. 6350 o 6/27/1978 2009
28¢ 2550 2050 mpire ABO Unit #233 P America Production Co. 6300 o 7/1/1978 10/9/2009
185 28E 2610 2713 mpire ABO Unit #221 [Apache Corp 6305 o ‘Active 12/31/9999 NA
1 28¢ 2253 1576 |Empire ABO Unit 12324 BP America Production Co. 6345 ) PA 12/31/999 10/9/2009
1 28¢ 1950 660 Empire ABO Unit #1241 BP America Production Co. 6386 ) PA 12/31/999 12/23/2008
1 28¢ 1650 950 Empire ABO Unit #024C [Apache Corp 6253 [5) Active 12/31/999 NA
1 28E 1750 1600 __|Empire ABO Unit #235 [Apache Corp 0 [5) PA 12/31/999 2
1 28E 1260 1580 __|Empire ABO Unit #2318 [Apache Corp 6261 o Active 12/31/999 NA
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TABLE 1A

NON-FRESHWATER (OIL AND GAS) ARTIFICIAL PENETRATIONS IN AREA OF REVIEW

WDW-1, WDW-2, AND WDW-3
HOLLYFRONTIER NAVAJO REFINING LLC
ARTESIA, NEW MEXICO

1D NO APl

Sect wp RNG | NSFTG EW FTG WELL NAME WELL NUMBER OPERATOR TOTAL DEPTH (FT) WELLTYPE WELL STATUS DRILLL DATE PLUG DATE
71 [30.015-21626 3 185 28E 1361 2531 |Empire ABO Unit #231A [Apache Corp 6390 ) Active 12/31/9999
723001522593 3 185 28¢ 1900 2441 |Empire ABO Unit 1234 BP America Production Co. 6260 o 12/31/9999 12/25/2008
733001530785 3 185 28E 430 330 INW State #1015 LRE Operating, LLC 3225 o Active 12/20/1999 NA
74__[30:01520019 3 185 28E 330 330 INW Artesia Unit 7016 LRE Operating, LLC 3273 o Active 12/31/9999 NA

3 28E 160 1300 __|Empire ABO Unit #410 [Apache Corp 7 o N 12/31/9999 NA
28¢ 240 400 |Walter Soft State #001 [Water Solt LLC 8500 SWD Active 12/31/9999 A
286 | 2310 330 [state AG #001 Mack Energy Corp 6365 o 12/31/9999 3/27/2001
285 | 1980 990 linois Camp A Com #001 [Conoco Phillps Co 10450 G Active 5/28/1983 A
28¢ 650 990 LP State #001 Marbob Energy Corp 4503 o 7/3/2000 3/11/2008
28| 1650 1650 Empire ABO Unit #026D. [Apache Corp 6265 o “Active 11/28/1959 A
5 185 28E 1080 1914___|Empire ABO Unit #261A BP America Production Co. 6350 o 12/31/9999 6/15/2009
5 185 28¢ 660 660 Empire ABO Unit #25C [Apache Corp 6273 o Plugged, Site Released 2/23/1960 6/25/2013
5 185 28¢ 660 150 Empire ABO Unit #1251 [Apache Corp 6250 ) Active 12/31/9999 A
185 28¢ 330 271 mpire ABO Unit #27 8P America Production Co. 6261 ) 12/31/9999 6/16/2009
185 28¢ 330 941 mpire ABO Unit #26E [Apache Corp 6254 ) Active /1960 A
175 28E 330 481 mpire ABO Unit #272 [Apache Corp 6370 [ Active /1977 A
175 28E 150 400 mpire ABO Unit #261A [Apache Corp 6220 o Active 12/31/9999 A
175 28E 70 100 my nit #409 [Apache Corp 6400 N 12/31/9999 A
32 175 28E 330 330 INW State #32 LRE Operating, LLC 3425 ) Active 8/12/2009 NA
32 175 28¢ 330 1750 |NW State #31 LRE Operating, LLC 3500 o Active 7/21/2009 NA
17 28E 660 1980 [Empire ABO Unit #26A [Apache Corp 72 ) Active 12/31/9999 A
7 28E 660 660 Empire ABO Unit #25 8P America Production Co. 87 ) PA 12/31/9999 6/30/2003
7 28E 950 LRE Operating, LLC 20 o Active 8/30/1999 A
7 28¢ 990 [SDX Resources, Inc. 6 o 2 12/31/9999 11/2/2006
7 28E 1090 LRE Operating, LLC 310 i Active 11/18/1999 A
7 28¢ 990 LRE Operating, LLC 1998 i ‘Active 12/31/9999 A
32 175 28E 1650 2310 __|Empire ABO Unit #268 [Apache Corp 6083 o ‘Active 12/31/9999 NA
32 175 28E 1630 1710 |NW State 30 LRE Operating, LLC 3405 o Active 7/7/2009 NA
7 28E 650 950 Empire ABO Unit #25A [Apache Corp 6123 ) Active 12/31/9999 NA
7 28¢ 770 550 NW State #29 LRE Operating, LLC 3450 ) Active 1/2009 A
7 286 | 1750 1765 |AA State #002 [Apache Corp 5800 o 1/9999 A
7 28E 900 LRE Operating, LLC 3190 i Active 8/1999 A
7 28E 310 50X Resources,inc 2003 o 2 1/9999 11/6/2006
7 28E 2310 LRE Operating, LLC 3204 o Active /19/1999 A
32 175 28E 2310 Lime Rock Resources LP. 1980 o PA 12/31/9999 5/28/2008
32 175 28E 2280 1980 |AA State #1001 [Apache Corp 6171 o Active 7/30/1960 NA
7 28 2280 978 Empire ABO Unit #258 BP America Production Co. 6013 ) PA 12/31/9999 7/21/2008
7 28¢ 990 950 Enron State #00; RE Operating, LLC 4030 ) Active /a/2001
7 28E 99 330 Enron State #01 RE Operating, LLC 4250 ) N 12/31/9999 NA
7 28¢ 330 500 Enron State #01 RE Operating, LLC 3810 o Active 11/20/2006 NA
7 28¢ 33 330 Pre-Ongard #00 re-Ongard Well Operator 651 o PA /1/1900 1/1/1900
7 28¢ 412 679 |Anthoney State #1003 RE Operating, LLC 5039 o ‘Active 2/21/2012
30 175 28E 430 800 |Anthoney State #1002 LRE Operating, LLC 4823 o Active 2/1/2011 NA
114_[30015-01616 30 175 28E 330 990 Blake State 11 [CFv Oil LLC 615 ) Active 12/31/9999 NA
115 7 28¢ 330 2210 taley State #009 LRE Operating, LLC 4010 ) Active 12/15/2008 NA
116 |30 7 28¢ 330 2410 taley State #017 LRE Operating, LLC 5108 ) Active 3/15/2012 A

(7 7 28¢ 330 1650 taley State #012 LRE Operating, LLC 4785 ) Active 5/24/2010 A

[(us 7 28¢ 330 990 aple State #008 COG Operating LLC 4750 o 12/31/9999 A
119 7 28¢ 330 1650 owco State #001 Finney Oil Co 650 o Active 12/31/9999 A

[ 120 50 7 28E 330 990 re-Ongard #001 Pre-Ongard Well Operator 2003 o P 1/1/1990 1/1/1990

[ 121_[30-01530784. 31 175 28E 330 180 [NW State #002 LRE Operating, LLC 3300 o “Active 11/11/1999 NA
122 _[30015-30893 31 175 28¢ 973 959 INW State #1028 LRE Operating, LLC 2808 o Active 9/14/2000 NA
1 1 7 28E 980 1620 __|Powco State #002 Finney Oil Co 734 ) Active 12/31/9999 NA
1 7 28E 1650 330 NW State #11 LRE Operating, LLC 3205 ) Active 11/4/1999 A
1 1536343 7 28E 1650 2310 ___|Malco State #002 George A Chase JV dba G&C Service 633 o Active 6/30/2008 A

[ 7 28E 2277 330 INW Artesia Unit #004. LRE Operating, LLC 6200 [ Active 3/3/1966 A

[ 7 28E 2288 1625 Boling #001 Kersey & Co. 1938 [ Active 12/14/1989 A

[T 7 28E 1980 1980 [Malco State #003 (George A Chase IV dba G&C Service, 650 o “Active 12/20/2009 A

[ 31 175 28E 2310 [Malco State 7001 (George A Chase IV dba G&C Service, 185: o ‘Active 1/14/1953 NA

31 175 28E 2310___|Aston & Fair #001Y [George A Chase JV dba G&C Service 192 o Active 12/31/9999 NA
7 28E 2360 __[Empire ABO Unit #22 BP America Production Co. 597 o PA 12/31/9999 7/10/2003

7 28¢ 990 Hudson Saikin State #002 [Alamo Permian Resources, LLC 195 ) Active 1/9999 A

28E 330 Hudson Saikin State #001 [Alamo Permian Resources, LLC 186 o Active 1/9999 A

28E 231 270 INW State #009 LRE Operating, LLC 310¢ o Active 4/1999 A

28E 1980 660 INW Artesia Unit 7010 LRE Operating, LLC 2000 ) Active 1/9999 A
28E 1650 330 Empire ABO Unit #24A 8P America Production Co 6106 o PA 1/9999 6/15/2009

31 175 28E 1920 330 Big Girl 31 State #009H [COG Operating LLC 8447 o N 12/31/9999 NA
31 175 28¢ 1650 1958 |Empire ABO Unit 1234 BP America Production Co. 6094 0 PA 12/31/9999 9/17/2003

31 175 28E 1650 2310 |state FW #001 [Alamo Permian Resources, LLC 1937 0 Active 12/31/9999 NA
140_[30.015-01651 31 175 28E 1650 2387 __|Empire ABO Unit #228 P America Production Co 6046 0 12/31/9999 2/10/2010
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TABLE 1A

NON-FRESHWATER (OIL AND GAS) ARTIFICIAL PENETRATIONS IN AREA OF REVIEW

WDW-1, WDW-2, AND WDW-3
HOLLYFRONTIER NAVAJO REFINING LLC
ARTESIA, NEW MEXICO

sect ™we RNG | NSFTG EW FTG WELL NAME WELL NUMBER OPERATOR TOTAL DEPTH (FT) WELL TYPE WELL STATUS DRILLL DATE PLUG DATE
31 175 28E 1089 [Empire ABO Unit #21A BP America Production Co. 5971 o PR 4/15/1960 8/24/2002
31 175 28E 330 [Rampo #1002 [Alamo Permian Resources, LLC 1996 o Active 12/31/9999 T
31 175 28E 1320 __|Empire ABO Unit #419 [Apache Corp 6310 0 Active 10/11/2011 A
1 175 28E 950 660 INW Artesia Unit #011 LRE Operating, LLC 2012 o Active 12/31/9999 A
7 28E 950 1650 __|Pre-Ongard #001 Pre-Ongard Well Operator 742 0 PA /171900 1/1/1900
28¢ 990 330 [Ramp #00: [Alamo Permian Resources, LLC 1975 ) Active /31/9959 A
28E 735 330 INW State #010 LRE Operating, LLC 3210 o Active /12/1999 A
28E 660 660 Empire ABO Unit #24 [Apache Corp 6122 o Active /31/9999 A
28E 150 1300 |Empire ABO Unit #401 [Apache Corp 6400 [ /31/9999 A
28E 660 1939 [Empire ABO Unit #23 B America Production Co. 6094 o 2 /31/9999 1/13/2010
28E 660 2310 |wow sl Navaio Refining Co. 10200 i Active /41993 A
1 175 28E 766 2188 |state FV #001 [Alamo Permian Resources, LLC 1957 ) Active 12/31/999 NA
1 175 28E 660 2082 mpire ABO Unit #22A 8P America Production Co. 6050 o PA 12/31/999 8/20/2003
1 175 28E 660 660 mpire ABO Unit #21 8P America Production Co 9999 9 PA 12/31/999 7/23/2005
1 175 8E 140 2560 mpire ABO Unit #408 [Apache Corp 6318 [5) T 10/18/201 A
1 185 7 1750 1650 AO Federal #007 [Apache Corp 4100 o Active 10/22/200 A
185 2310 2310 HUKKA FEDERAL 7001 BILL L MILLER 1600 o Active 4/23/1585 A
185 990 1650 __|COMSTOCK FEDERAL #010 EASTLAND OIL CO 040 o Plugged, Site Released 12/22/1989 1/23/2003
185 330 1650 __|COMSTOCK FEDERA HARLOW ENTERPRISES LLC 400 o Active 12/10/1984 NA
185 1650 1770___|COMSTOCK FEDERAL #002 HARLOW ENTERPRISES LLC 600 O Active /20/1985 NA
185 990 990 [COMISTOCK FEDERAL #003 /ARLOW ENTERPRISES LLC 530 o Active /19/1986 NA
185 330 2310 |COMSTOCK FEDERA HARLOW ENTERPRISES LLC NR Active /19/1985 A
185 1809 990 |COMSTOCK FEDERAL #006 HARLOW ENTERPRISES LLC 1652 Active /18/1985 A
185 2310 2355 [COMSTOCK FEDERAL #007 HARLOW ENTERPRISES LLC 3664 Active 7/28/1948 A
185 2310 2310 |COMSTOCK FEDERAL #009 HARLOW ENTERPRISES LLC 1586 Active 4/25/1587 A
185 660 990 FEDERALT SWD LIME ROCK RESOURCES I1-A, LP. 10,141 Salt Water Disposal Active 28/1950 A
185 1980 660 |WDW #002 NAVAIO REFINING CO_ PIPELINE DIVISION 10372 Injection Active /5/1999 A
185 310 990 PRE-ONGARD WELL #001 PRE-ONGARD WELL OPERATOR 594 oi lugged, Site Released /1/1900 /171900
185 330 455 [PRE-ONGARD WELL #001 PRE-ONGARD WELL OPERATOR 6295 oi lugged, Site Released /1/1900 /1/1900
185 1069 251 RE-ONGARD WELL RE-ONGARD WELL 2200 lugged, Site Released /1/1900 /1/1900
185 330 380 REONGARD WELL RE-ONGARD WELL 628 lugged, Site Released /1/1900 /1/1900
185 330 330 REONGARD WELL RE-ONGARD WELL 2510 Cancelled Apd NA NA
185 330 330 RE-ONGARD WELL RE-ONGARD WELL 2000 luBged, Site Release 71/1900 1/1/1900
185 100 500 RE-ONGARD WELL RE-ONGARD WELL 1994 lugged, Site Release /171900 1/1/1900
185 | 276 | 1650 990 RE-ONGARD WELL RE-ONGARD WELL O 2000 lugged, Site Release /171900 1/1/1900
185 330 330 EDERAL EA #001 RHONDA OPERATING 6253 lugged, Site Release 3/1975 4/12/1994
185 450 1175 MPIRE ABO UNIT [APACHE CORP 6225 Active 5/23/1979 NA
185 225 2280 EMPIRE ABO UNIT #1418 APACHE CORP. 6225 Active 5/21/1979 NA
185 2310 330 LAUREL STATE #003 BILL L MILLER 1630 Activ 10/2/2000
185 250 RE-ONGARD WELL OPERATOR 2696 lugged, Site Release /1/1900 1/1/1901
185 1880 NADARKO 13 FEDERAL AVID G. HAMMOND 3020 lugged, Site Release! 12/31/9999 7/17/2011
185 1980 1650 |PREONGARD WELL E-ONGARD WELL OPERATOR 2000 lugged, Site Release! /171900 1/1/1901
185 1650 990 [PRE-ONGARD WELL E-ONGARD WELL OPERATOR 2353 lugged, Site Release! /11900 1/1/1900
185 1650 950 PRE-ONGARD WELL E-ONGARD WELL OPERATOR 2047 jugged, Site Release /1/1900 1/1/1900
185 2310 330 |ARTESIASTATE LLL MILLE] 1613 Active 12/31/9999 NA
185 330 1650 |ARTESIA STATE 2300 Active 12/31/9999 A
185 480 940 |ARTESIASTATE AN RESOURCES, LLC 1608 Active 8/27/1985 A
185 990 990 |ARTESIASTATE 1AN RESOURCES, LLC 1650 Active 12/31/9999 A
185 1650 330 |ARTESIASTATE 1AN RESOURCES, LLC 1888 Active 2/8/1945 A
185 950 330 PRE-ONGARD WELL E-ONGARD WELL OPERATOR 2060 Plugged, Site Released 1/1/1900 1/1/1900
185 660 990 |VIOLET BIV STATE COM TES PETROLEUM CORP 10500 as Cancelled Apd 4/18/2012 NA
185 661 991 |VIOLET BIV STATE COM /ATES PETROLEUM CO 10,500 as Cancelled Apd 2/20/2008 NA
185 980 -ONGARD WELL -ONGARD WELL O 7270 i lugged, Site Release /1/1900 /1/1900
185 980 -ONGARD WELL ~ONGARD WELL O 6120 lugged, Site Releaser /1/1900 /1/1900
185 650 -ONGARD WELL ~ONGARD WELL O 6208 ugged, Site Release /1/1900 /1/1900
185 650 ~ONGARD WELL “ONGARD WELL O 10168 lugged, Site Release: /1/1900 /1/1900
185 100 “ONGARD WELL ONGARD WELL OPERA 6325 lugged, Site Release! /1/1900 /1/1900
185 660 “ONGARD WELL ONGARD WELL OPERA 6315 lugged, Site Release! /1/1900 /119
185 560 RE ABO UNIT #1528 "AMERICA PROD. CO. 6300 lugged, Site Release! 11/1/1978 10/2/2008
185 660 IRE ABO UNIT #015C AMERICA PROD. CO. 6260 ugged, Site Release 4/6/1958 7/16/2004
185 400 RE ABO UNIT #1518 AMERICA < 6310 o lugged, Site Releaset 3/1/1979 8/16/2006
185 200 RE ABO UNIT AMERICA [€ 6225 lugged, Site Releaser 5/6/1979 12/22/2008
185 330 RE ABO UNIT #016C AMERICA [ 6225 lugged, Site Releaset 6/30/1959 1/24/2007
185 275 IRE ABO UNIT 132 "AMERICA [€ 6200 ugged, Site Release 12/31/9999 6/22/2009
185 100 IRE ABO UNIT 71142 142 "AMERICA PROD. C 6200 lugged, Site Release! /1979 9/9/2009
185 % IRE ABO UNIT 153 153 "AMERICA PROD. C 6303 lugged, Site Release! /1977 10/30/2008
185 320 IRE ABO UNIT 152 152 ACHE COR 6335 lugged, Site Release! /1976 12/27/2011
185 600 IRE ABO UNIT #156 156 BP AMERICA PROD. CO. 6225 ugged, Site Release /11979 10/7/2009
185 660 RE ABO UNIT 0162 P AMERICA PROD. CO. 6114 [ ugged, Site Releaser 12/12/1958 2/23/2003
185 7 660 1980 |EMPIRE ABO UNIT [o15A 8P AMERICA PROD. CO. 6135 ol lugged, Site Release 10/9/1958 2/12/2009
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TABLE 1A

NON-FRESHWATER (OIL AND GAS) ARTIFICIAL PENETRATIONS IN AREA OF REVIEW

WDW-1, WDW-2, AND WDW-3
HOLLYFRONTIER NAVAJO REFINING LLC
ARTESIA, NEW MEXICO

1D NO API Sect WP RNG NS FTG EW FTG WELL NAME me NUMBER OPERATOR TOTAL DEPTH (FT) WELL TYPE WELL STATUS DRILLL DATE PLUG DATE
2 185 7 660 1980 |EMPIRE ABO UNIT Ea [APACHE CORP 6152 oil Active 9/22/1958
2 185 800 2500 [EMPIRE ABO UNIT #154. 154 [BP AMERICA PROD. CO. 6200 Ol Plugged, Site Released 1/1/1979 6/30/2009
185 040 2025 [EMPIRE ABO UNIT #15: 15: [APACHE CORP 6202 Oil Plugged, Site Released 6/1/1979 1/3/2012
185 100 1322 IPIRE ABO UNIT #15 [APACHE CORP 6285 Oil Plugged, Site Released 5/19/1975 1/6/2012
185 310 590 IPIRE ABO UNIT #16 [APACHE CORP 6225 Oil Active 6/21/1979 A
185 27 370 2445 IPIRE ABO UNIT #141A A [APACHE CORP 6203 il Plugged, Site Released 6/1/1977 12/21/2011
185 200 1900 MPIRE ABO UNIT #21; ACHE CORP 6093 Active A
185 1820 2550 MPIRE ABO UNIT #143A A ACHE CORP. 6108 Active 4/16/1979 A
185 1980 1830 MPIRE ABO UNIT #015 015 ACHE CORP. 6100 Active 2/11/1959 A
185 2210 1650 SCBP STATE #1 1001 ACHE 3880 Active 3/14/2005 A
2 185 2063 441 STATE H NO 2 2 MACK ENERGY CORP 7545 Oi Active 10/31/2007
185 1980 660 PRE-ONGARD WELL #017 PRE-ONGARD WELL OPERATOR 5960 Oi Plugged, Site Released 1/1/1900 1/1/1900
185 2310 1980 EMPIRE ABO UNIT #018A [APACHE CORP 6087 il Active 4/24/1959 NA
185 278 2169 1963 ___|AAD FEDERAL 006 [APACHE CORP 3977 oi Active 7/6/2005 NA
185 2500 2500 |EMPIRE ABO UNIT #1191 [APACHE CORP 6259 Active 7/23/2013 9/1/1975
185 2350 2200 |EMPIRE ABO UNIT 193 [APACHE CORP 6225 ‘Active 9/29/1978 NA
185 2193 1520 [SUN DEVILS FEDERAL ACK ENERGY CORP 6016 Cancelled Apd NA
185 220 1390 EMPIRE ABO UNIT #192 [APACHE CORP 6250 Active 5/30/1978 [
1 185 1980 1980 [EMPIRE ABO UNIT #0190 [APACHE CORP. 6,180 0i Plugged, Site Released 7/24/1959 7/12/2013
185 1980 990 HALK BLUFF FEDERAL #003 MEWBOURNE OIL CO. 10,150 Gas Active 5/10/1981 A
185 1526 1470 PIRE ABO UNIT #191A [APACHE COI 6350 oi Approved Temporary 8/21/1976 A
185 27¢ 940 330 PIRE ABO UNIT #0208 [APACHE CORP 6250 oil Active 11/16/1961 A
185 1500 2130 MPIRE ABO UNIT #194 ACHE CORP 6325 Active 10/18/1978 A
185 1980 660 MPIRE ABO UNIT #016 ACHE CORP. 6100 Active 3/30/1959 A
185 2060 2160 AO FEDERAL #010 ACHE CORP. 4000 ctive 6/2/2006 T
185 2290 2445 MPIRE ABO UNIT #184 ACHE CORP. 6200 Plugged, Site Released 2/1/1979 7/18/2013
1 185 953 2197 Russell USA #045 PRE-ONGARD WELL OPERATOR 870 0i Plugged, Site Released 1/1/1900 8/12/2013
185 660 1980 EMPIRE ABO UNIT ‘JS ARCO PERMIAN 6365 S| Plugged, Site Released 10/7/1959 12/8/1989
185 790 2250 [WDW #003 [oo: NAVAJO REFINING 10,119 Injection Active 12/22/1990 A
185 278 890 1650 __|AAD FEDERAL 012 jor [APACHE CORP 4075 oi Active /13/2006 A
185 995 1644 RE ABO UNIT #018D 018D 'AMERICA PROD. CO. 6174 Plugeed, Site Released 10/28/1959 9/27/2003
185 1533 2370 IRE ABO UNIT 182 182 ACHE C 6369 Active /61976 A
185 1980 1980 MPIRE ABO UNIT #0188 o188 ACHE COR 6163 Active /23/1959 A
185 2370 1510 MPIRE ABO UNIT #183 183 [APACHE COF 6210 Active /23/1977 A
1 185 1367 1440 [EMPIRE ABO UNIT #181 181 BP AMERICA PROD. CO. 6137 Oi Plugged, Site Released 11/1/1975 4/17/2003
185 1980 660 EMPIRE ABO UNIT #017A 017A BP AMERICA PROD. CO. 7705 Oi Plugged, Site Released 2/16/1959 3/19/2009
185 1980 630 [AAO FEDERAL #009 1009 [APACHE CORP 3950 Oi Active 11/7/2005 NA
185 27 1650 330 PRE-ONGARD WELL 001 PRE-ONGARD WELL OPERATOR 1763 Oil Plugged, Site Released 1/1/1900 1/1/1901
185 990 660 EMPIRE ABO UNIT #0178 0178 BP AMERICA PROD. CO. 6150 Plugged, Site Released 3/24/1959 7/21/2004
185 890 660 __|AAD FEDERAL 011 o1 [APACHE COR 4100 Active 2/15/2006 A
185 670 330 [EMPIRE ABO UNIT 171 171 [APACHE COR 5300 ‘Active 5/22/1979 A
185 1980 660 [STATE H #001 001 ACK ENERGY CORP 5962 Plugged, Site Released 12/22/1958 3/7/2008
253 |30-015-27538 11 185 990 660 PRE-ONGARD WELL 1001 PRE-ONGARD WELL OPERATOR NR Oi Cancelled Apd 12/31/9999
36 175 27E 3305 330W___[STATENO. 2 [ACREY, BL&F D 500 0 PEA 10/15/1942 10/15/1942
36 7 7E 330N 990w EMPIRE ABO UNIT #017 LIME ROCK RESOURCES A, L.P. 5797 o Active ?
7! 19805 660E EMPIRE ABO UNIT #020K BP AMERICA PRODUCTION COMPANY 6185 o P&A 1/5/2003 1/5/2003
7! 1980N 1980E EMPIRE ABO UNIT #019C [ALAMO PERMIAN RESOURCES, LLC 6205 o Active 8/2/1959 A
7! 660N 1980W |AAO FEDERAL No. 0 [ALAMO PERMIAN RESOURCES, LLC 6200 o Active 7/21/2004 A
7 647N 667W___|EMPIRE ABO UNIT | [ARCO OIL & GAS 5902 0 PaA 1/24/1987 1/24/1987
7 330N 330W___[SOUTH RED LAKE GRAYBURG UNIT #037 LEGACY RESERVES OPERATING LP 1820 i Active B A
2 185 27e 3305 610W___|PRE-ONGARD WELL #2 PRE-ONGARD WELL OPERATOR 512 0 PaA 7
2 185 27e 590N 1650E___|RIVERWOLF UNIT 004 BP AMERICA PRODUCTION COMPANY 5881 0 PEA 10/21/1959 12/12/2008
7E 330N 990E___[SOUTH RED LAKE GRAYBURG UNIT 036 FAIRWAY RESOURCES OPERATING LLC 1705 0 PEA 11/6/1947 NA
7! 990N 330E EMPIRE ABO UNIT #0168 LIME ROCK RESOURCES A, L.P. 5920 o Active ? NA
7! 905N 1601E [SOUTH RED LAKE GRAYBURG UNIT #038 FAIRWAY RESOURCES OPERATING LLC 1685 o Active 5/23/1948
7! 1650N 2197€ SOUTH RED LAKE GRAYBURG UNIT #040 MCQUADRANGLE, 5884 ! P&A 7/10/2002 7/10/2002
7t 2310N 1980E EMPIRE ABO UNIT #0158 [APACHE CORPORATION 5884 o Active 6/6/1959 NA
7 650N 990E___|SOUTH RED LAKE GRAYBURG UNIT 39 Wi S&J OPERATING COMPANY 1781 o PaA 2/8/1991 2/8/1991
P 15 276 | 23105 Toa0E [STATEL COMPTON-SMITH 5962 o PeA >
36 175 27E 3305 2310W___|EMPIRE ABO UNIT 018 BP AMERICA PRODUCTION COMPANY. 6849 [ PEA 3/11/2009 3/11/2009
6 K 8E 9495 990W___|STATE M-Al #002 RUTH OIL CO, LLC 6225 [ Active 10/21/1960 NA
36 7 7€ 3308 920W. |STATE #006 ASPEN OIL IN 1343 o Active ? NA
36 7€ 3605 455W. |STATE #007 [GEORGE A CHASE JR & C SERVICE 1366 o Active ? NA
1 7E 2490N 1299€ EMPIRE ABO UNIT #202 [ALAMO PERMIAN RESOURCES, LLC 6296 o Active 5/13/1976 NA
1 7E 11205 1440E___|EMPIRE ABO UNIT L #192 [ARCO OIL & GAS 6350 0 'ABANDONED 6/28/1980 6/23/1980
7 28¢ 940N 1757W | LAUREL STATE #002 EASTLAND OIL CO 1690 0 ‘Active 11/10/1988 NA
7 185 28¢ 940N 1757W | LAUREL STATE #00L EASTLAND OILCO 1690 0 Active 2/23/1987 NA
1 185 276 | 165N 1350W___|CHALK BLUFF FEDERAL COM #002 MEWBOURNE OILCO 10140 G Active 8/24/1991 NA
3 185 28¢ 9905 730W___|CHALK BLUFF 6 STATE #001 MEWBOURNE OILCO 10200 G Active 4/16/1992 NA
280  |30-015-27286 36 17s 27E 6605 EE |CHALK BLUFF 36 STATE #001 MEWBOURNE OIL CO 10060 o Active 3/30/1993 NA
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TABLE 1A

NON-FRESHWATER (OIL AND GAS) ARTIFICIAL PENETRATIONS IN AREA OF REVIEW
WDW-1, WDW-2, AND WDW-3
HOLLYFRONTIER NAVAJO REFINING LLC
ARTESIA, NEW MEXICO

1D NO APl sect ™we RNG | NSFTG EW FTG WELL NAME WELL NUMBER OPERATOR TOTAL DEPTH (FT) WELL TYPE WELL STATUS DRILLL DATE PLUG DATE
281 _[30.015-31087 6 185 28E 9905 330W___|LP STATE #003 MARBOB ENERGY CORP 446 o PaA 7/15/2000 3/17/2008
282 _[30-015-31592 36 175 27E 3305 2310E___|RAMAPO #007 ROJO GRANDE COMPANY LLC 612 o P&A 12/21/2001 12/21/2001
283 _[30-015-32307 1 185 27E 330N 990W___|AAO FEDERAL #001 [APACHE CORPORATION 3851 [5) Active 12/10/2002 NA
284__[30-015-32308 1 185 27E 430N 2310W___|AAO FEDERAL #002 [APACHE CORPORATION 4150 [5) Active 5/19/2002 NA
36 7 7 492 806W___|Big Boy State #004 4]COG Operating LLC 5015 [5) Active 8/28/2014 NA
7 16508 875W___|AAO FEDERAL #005 [APACHE CORPORATION 3900 [5) Active 10/12/2004 NA
7 1305N 2535W___|EMPIRE ABO UNIT #016 [APACHE CORPORATION 6300 [5) Cancelled Apd A NA
7 1120N 1205W___|EMPIRE ABO UNIT #016 [APACHE CORPORATION 6300 5] Cancelled Apd A NA
7E 330N 330W___|SOUTH RED LAKE GRAYBURG UNIT 37 WIW. FAIRWAY RESOURCES OPERATING LLC NA ) Plugged, Site Released A NA
28E 16608 330W___[State £ Al 4001 1[Conoco Phillips Co 6265 [} Plugged, Site Released 3/1/1960 1/13/2006
36 175 27E 2005 485W___|Big Boy State #1002 2[COG Operating LLC 4990 ) Active 4/27/2013 NA
32 175 28E 15635 2207€__leffers 32 State #002 2|Vanguard Operating, LLC 5130 [5) Active 7/29/2010 NA
293 [30-015-32028 2 225 31E 9905 330W___|Flora AKF State #004 4]EOG Y Resources, Inc. 8350 [5) Active 11/20/2002 NA
294_[30-015-34028 6 185 28E 2285N 1366E___|Slider 6 State #001 1[8P America Production Co 10374 [5) Plugged, Site Released 6/19/2005 12/23/2008

(ft) - Feet

2-Data Not Available

Map ID No. - Refer to Drawing 2
N/A-Not Applicable

Well Type - 0=0il, I=Injection, G=Gas

1100 Open P Renewal WOW-1.23 in AOR_2016.xisx



TABLE 1B

NON-FRESHWATER (OIL AND GAS) WELLS IN AREA OF REVIEW PENETRATING TOP OF INJECTION ZONE
WDW-1, WDW-2, AND WDW-3
HOLLYFRONTIER NAVAJO REFINING LLC
ARTESIA, NEW MEXICO

TOTAL DRILLL

ID NO API Sect TWP RNG NS FTG EW FTG WELL NAME WELL NUMBER| OPERATOR DEPTH (FT) WELL TYPE WELL STATUS DATE PLUG DATE
12 30-015-31123 36 178 27E 1980 760 No Bluff State Comm #002 2 LRE Operating, LLC 10,050 G Active 3/19/2001 NA
76 30-015-25522 5 185 28E 2240 400 Walter Solt State #001 1 WALTER SOLT LLC 8,500 SWD Active 1/9/1986 NA
78 30-015-24485 5 18S 28E 1980 990 Illinois Camp A Com #001 1 Conoco Phillips Co 10,450 G Active 5/28/1983 NA
151 | 30-015-27592 31 175 28E 660 2310 WDW-1 1 NAVAJO REFINING 10,200 I Active 34185 NA
166 | 30-015-26404 12 185 27E 660 990 FEDERAL T SWD #001 LIME ROCK RESOURCES II-A, L.P. 10,141 | Salt Water Disposal Active 6/28/1990 NA
167 | 30-015-20894 12 185 27E 1980 660 WDW-2 2 NAVAJO REFINING CO. PIPELINE DIV 10,372 Injection Active 5/5/1999 NA
191 | 30-015-40187 14 18s 27E 660 990 VIOLET BIV STATE COM 001 YATES PETROLEUM CORP 10,500 Gas Cancelled Apd 4/18/2012 NA
192 | 30-015-36939 14 18S 27E 661 991 VIOLET BIV STATE COM 001C YATES PETROLEUM CORP 10,500 Gas Cancelled Apd 2/20/2009 NA
193 | 30-015-00870 14 185 27E 1980 1980  |PRE-ONGARD WELL 001 PRE-ONGARD WELL OPERATOR 7,270 Oil Plugged, Site Released | 1/1/1900 | 1/1/1900
196 | 30-015-20510 14 185 27E 1650 1653 PRE-ONGARD WELL 001 PRE-ONGARD WELL OPERATOR 10,168 0il Plugged, Site Released | 1/1/1900 | 1/1/1900
221 | 30-015-35814 2 18s 27E 2063 441 STATEH NO 2 002 MACK ENERGY CORP 7,545 0il Active 10/31/2007 NA
230 | 30-015-27163 1 18s 27E 1980 990 CHALK BLUFF FEDERAL #003 COM 003 MEWBOURNE OIL CO. 10,150 Gas Active 5/10/1981 NA
239 | 30-015-26575 1 18s 27E 790 2250 |WDW-3 3 NAVAJO REFINING 10,119 Injection Active 5/5/1999 NA
246 | 30-015-00703 1 185 27E 1980 660 |EMPIRE ABO UNIT #017A 017A BP AMERICA PROD. CO. 7,705 Oil Plugged, Site Released | 2/16/1959 | 3/19/2009
278 | 30-015-26741 1 185 27E 1650N 1350W |CHALK BLUFF FEDERAL COM #002|  COM 002 MEWBOURNE OIL CO 10,140 G Active 8/24/1991 NA
279 | 30-015-26943 6 185 28E 990S 730W_ [CHALK BLUFF 6 STATE #001 1 MEWBOURNE OIL CO 10,200 G Active 4/16/1992 NA
280 | 30-015-27286 36 17s 27E 660S 990W  |CHALK BLUFF 36 STATE #001 1 MEWBOURNE OIL CO 10,060 o Active 3/30/1993 NA

Map ID No. - Refer to Drawing 2
Well Type - 0=0il, I=Injection, G=Gas
(ft) - Feet

N/A - Not Applicable

? - Data Not Available




INJECTION FLUID CHARACTERIZATION DATA
HOLLYFRONTIER NAVAJO REFINING LLC

TABLE 2

ARTESIA, NEW MEXICO

Feb 2011 May2011 Aug2011 Nov 2011 Feb 2012 May 2012 Sept 2012 Nov 2012 Mar 2013
Metals
Aluminum 6.0 0.438 0.625 0.752 1.87 0.394 1.11 4.04 1.34
Arsenic 0.0557 0.0198 0.0207 0.0365 0.141 0.0791 0.0468 0.070 0.0404
Barium 0.0590 0.0541 0.0796 0.0182 0.0282 0.0202 0.0182 0.0599 0.0860
Boron 0.216 0.353 0.276 0.243 0.335 0.238 0.253 0.286 0.722
Cadmium <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.004 <0.004
Chromium 0.00562 <0.005 <0.005 <0.005 0.00598 <0.005 <0.005 <0.010 <0.010
Copper 0.0265 0.00715 0.00709 <0.005 0.0117 <0.005 0.0108 0.018 <0.010
Lead <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.010 <0.010
Manganese 0.0940 0.0239 0.0559 0.0213 0.0555 0.0524 0.0329 0.0669 <0.832
Mercury <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.002 <0.0002 <0.0002
Molybdenum 0.202 0.168 0.145 0.0443 0.0987 0.154 0.243 0.255 0.182
Nickel 0.0141 0.00605 0.00767 <0.005 0.106 0.0122 0.0112 0.0109 0.0153
Selenium 0.382 0.646 0.465 0.99 0.312 0.690 1.00 0.842 0.924
Silver <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.010 <0.010
Zinc 1.42 0.0884 0.0983 0.012 0.0746 0.0402 0.0560 0.0836 0.0737

All concentrations reported in milligrams per liter (mg/L).

< Less than.
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HOLLYFRONTIER NAVAJO REFINING LLC

TABLE 2
INJECTION FLUID CHARACTERIZATION DATA

ARTESIA, NM
Feb 2011 May 2011 Aug2011 Nov 2011 Feb 2012 May 2012 Sept 2012 Nov 2012 Mar 2013

Volatiles

1,1,1-Trichloroethane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,1,2,2-Tetrachloroethane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,1,2-Trichloroethane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,1-Dichloroethane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,1-Dichloroethene <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,2-Dichloroethane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
2-Butanone <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 NA <0.010 <0.010
2-Chloroethyl vinty ether <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 NA <0.010 <0.010
2-Hexanone <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 NA <0.010 <0.010
4-Methyl-2-pentanone <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 NA <0.010 <0.010
Acetone 0.025 <0.010 <0.010 0.200 0.120 <0.010 NA <0.055 0.016
Benzene <0.005 <0.005 <0.005 0.200 <0.005 <0.005 <0.005 <0.005 <0.005
Bromodichloromethane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005
Bromoform <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005
Bromomethane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005
Carbon disulfide <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 NA <0.010 <0.010
Carbon tetrachloride <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005
Chlorobenzene <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005
Chloroethane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005
Chloroform <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Chloromethane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005
cis-1,3-Dichloropropene <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005
Dibromochloromethane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005
Ethylbenzene <0.005 <0.005 <0.005 0.190 <0.005 <0.005 <0.005 <0.005 <0.005
m,p-Xylene <0.010 <0.010 <0.010 0.360 <0.010 <0.010 NA <0.010 <0.010
Methylene chloride <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.005 <0.010 <0.010
Styrene <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005
Tetrachloroethene <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Toluene <0.005 <0.005 <0.005 0.510 <0.005 <0.005 <0.005 <0.005 <0.005
trans-1,3-Dichloropropene <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005
Trichloroethene <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005
Vinyl acetate <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 NA <0.010 <0.010
Vinyl chloride <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Xylenes, Total <0.015 <0.015 <0.015 0.560 <0.015 <0.015 <0.015 <0.015 <0.015

All concentrations reported in milligrams per liter (mg/L).

< Less Than.
NA Not Analyzed.
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INJECTION FLUID CHARACTERIZATION DATA

TABLE 2

HOLLYFRONTIER NAVAJO REFINING LLC

ARTESIA, NEW MEXICO

Feb 2011 May 2011 Aug2011 Nov2011 Feb2012 May2012 Sept2012 Nov2012 Mar 2013

Semivolatiles

1,2,4-Trichlorobenzene <0.025 <0.005 <0.050 <0.005 <0.005 <0.005 NA <0.005 <0.005
2,4,5-Trichlorophenol <0.025 <0.005 <0.050 <0.005 <0.005 <0.005 NA <0.005 <0.005
2,4,6-Trichlorophenol <0.025 <0.005 <0.050 <0.005 <0.005 <0.005 NA <0.005 <0.005
2,4-Dinitrotoluene NA <0.005 <0.050 <0.005 <0.005 <0.005 NA <0.005 <0.005
2-Methylnaphthalene <0.025 <0.005 <0.050 0.040 <0.005 <0.005 <0.0002 <0.005 <0.005
2-Methylphenol <0.025 <0.005 <0.050 0.29 <0.005 <0.005 NA <0.005 <0.005
2-Nitroaniline <0.025 <0.005 <0.050 <0.005 <0.005 <0.005 NA <0.005 <0.005
3&4-Methylphenol <0.025 <0.005 <0.050 0.52 <0.005 <0.005 NA <0.005 <0.005
3-Nitroaniline <0.025 <0.005 <0.050 <0.005 <0.005 <0.005 NA <0.005 <0.005
4-Nitroaniline <0.025 <0.005 <0.050 <0.005 <0.005 <0.005 NA <0.005 <0.005
4-Nitrophenol <0.025 <0.005 <0.050 <0.005 <0.005 <0.005 NA <0.005 <0.005
Acenaphthene <0.025 <0.005 <0.050 <0.005 <0.005 <0.005 NA <0.005 <0.005
Acenaphthylene <0.025 <0.005 <0.050 <0.005 <0.005 <0.005 NA <0.005 <0.005
Aniline <0.025 <0.005 <0.050 <0.005 <0.005 <0.005 NA <0.005 <0.005
Anthracene <0.025 <0.005 <0.050 <0.005 <0.005 <0.005 NA <0.005 <0.005
Benz(a)anthracene <0.025 <0.005 <0.050 <0.005 <0.005 <0.005 <0.0002 <0.005 <0.005
Benzidine <0.025 <0.005 <0.050 <0.005 <0.005 <0.005 NA <0.005 <0.005
Hexachlororthane <0.025 <0.005 <0.050 <0.005 <0.005 <0.005 NA <0.005 <0.005
Indeno(1,2,3-cd)pyrene <0.025 <0.005 <0.050 <0.005 <0.005 <0.005 NA <0.005 <0.005
Isophorone <0.025 <0.005 <0.050 <0.005 <0.005 <0.005 NA <0.005 <0.005
Naphthalene <0.025 <0.005 <0.050 0.038 <0.005 <0.005 <0.0002 <0.005 <0.005
Nitrobenzene <0.025 <0.005 <0.050 <0.005 <0.005 <0.005 NA <0.005 <0.005
N-Nitrosodimethylylaming  <0.025 <0.005 <0.050 <0.005 <0.005 <0.005 NA <0.005 <0.005
N-Nitosodi-n-propylamine| <0.025 <0.005 <0.050 <0.005 <0.005 <0.005 NA <0.005 <0.005
N-Nitrosodiphenylamine <0.025 <0.005 <0.050 <0.005 <0.005 <0.005 NA <0.005 <0.005
Pentachlorophenol <0.025 <0.005 <0.050 <0.005 <0.005 <0.005 NA <0.005 <0.005
Phenanthrene <0.025 <0.005 <0.050 <0.005 <0.005 <0.005 NA <0.005 <0.005
Phenol <0.025 <0.005 <0.050 0.99 <0.005 <0.005 NA 0.013 0.013
Pyrene <0.025 <0.005 <0.050 <0.005 <0.005 <0.005 NA <0.005 <0.005
Pyridine NA <0.005 <0.050 <0.005 <0.005 <0.005 NA <0.005 <0.005

All concentrations reported in milligrams per liter.

< Less Than.
NA Not Analyzed.
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TABLE 2
INJECTION FLUID CHARACTERIZATION DATA
HOLLYFRONTIER NAVAJO REFINING LLC
ARTESIA, NEW MEXICO

Feb 2011 May 2011 Aug 2011 Nov 2011 Feb 2012 May 2012 Sept 2012 Nov 2012 Mar 2013

Miscellaneous
Reactive Cyanide (mg/Kg) <40.0 <40.0 <40.0 <40.0 <40.0 <40.0 <40.0 <40.0 <40.0
Reactive Sulfide (mg/Kg) <40.0 <40.0 <40.0 <40.0 <40.0 <40.0 <40.0 <40.0 <40.0
Chloride (mg/L) 410 213 404 332 519 646 458 401 647
Sulfate (mg/L) 1,510 2,240 2,290 2,350 1,870 2,220 3,460 2,580 2,630
Alkalinity (Total) (mg/L) 441 243 302 217 466 175 284 239 366
Sp. Cond. (umhos/cm) 6,270 4,680 7,380 5,430 5,990 6,650 8,370 6,680 8,110
Ignitability (°F) >212 >212 >212 >212 >212 >212 >212 >212 >212
pH (S.U.) 7.40 7.85 8.11 7.52 7.30 6.76 7.33 7.63 7.98
TDS (mg/L) 3,310 3,400 4,320 4,840 3,890 3,100 6,140 4,780 5,500
mg/Kg Milligrams per kilogram.
mg/L Milligrams per liter.
umhos/cm Micromhos per centimeter.
°F Degrees Fahrenheit.
S.U. Standard Units.
> Greater than.
< Less than.
W TDS Sample collected in July 2012.
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SURFACE GEOLOGIC MAP
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TOTAL DEPTH: 10,200

Injection Interval: 7,924' - 8,476"

BELOW GROUND DETAILS

All depths are referenced to the Kelly bushing elevation of 12.5' above
ground level. Ground level elevation is 3,678' above mean sea level.

1. Surface Casing: 13 %", 48 Ib/ft, J-55, ST&C set at 390' in a 17 %" hole.
Cemented with 150 sx Class C with 3% calcium chloride, 375 sx Class C
Litewate w/3% calcium chloride and % Ib/sx flocele. Circulated 86 sx to
surface.

2. Intermediate Casing: 9 %", 36 Ib/ft, J-55, ST&C setat 2,555'ina 12}, "
hole. Cemented w/800 sx of Class C Lite w/ % Ib/sx flocele and 2 Ib/sx
Gilsonite and 12% salt. Followed by 200 sx of Class C w/2% calcium
chloride. Circulated 133 sx to surface.

3. Base of the USDW at 493'.

4. Injection Tubing: 4 %", 11.6 Ib/ft, N-80, SMLS, R3, LT&C set at 7,879".
5. DV Tool: at 5,498'".

6. Annulus Fluid: 8.7 Ib/gal brine water mixed w/UniChem Techni-Hib 370
corrosion inhibitor.

7. Protection Casing: 7", 29 Ib/ft, N-80, LT&C: 9094' to 7031". 7", 29 Ib/ft,
P-110, LT&C: 7031' to 5845'. 7", 26 Ib/ft, P-110, LT&C; 5,845' to

surface. Casing setin 8 3" hole and cemented in two stages as follows:

First Stage - 600 sx modified Class H w/0.4% CFR-3, 5 Ib/sx Gilsonite,
0.5% Halad-344, and 1 Ib/sx salt mixed at 13.0 ppg. Opened DV tool at
5,498' and circulated 142 sx to surface.

Second Stage - Lead Slurry: 220 sx Interfill "C" (35:65:6) mixed at 11.7
ppg. Tail Slurry: 550 sx modified Class H w/0.4% CFR-3, 5 Ib/sx,
Gilsonite, 0.5% Halad-344, 0.1% HR-7, and 1 Ib/sx mixed at 13.0 ppg.
Circulated 75 sx to surface. Topped out w/20 sx premium plus 3%
calcium chloride.

8. Packer: 7" x 3.5" EVI Oil Tools (Arrow), Model X-1 retrievable packer
set at 7,879'. Minimum I.D. is 3.0". Wireline re-entry guide on bottom.
To release: turn } turn to the right and pick up.

9. Perforations (2 SPF):
Upper Zone - 7,924 - 7,942', 7,974 - 8,030', 8,050 - 8,056',
8,066 - 8,080, 8,118 - 8,127', 8,132 - 8,140', 8,160 - 8,164',
8,170 - 8,188'.
Lower Zone - 8,220 - 8,254, 8,260 - 8,270', 8,280 - 8,302',
8,360 - 8,366', 8,370 - 8,378', 8,400 - 8,410', 8,419 - 8,423',
8,430 - 8,446', 8,460 - 8,464', 8,470 - 8,476".

10.PBTD: 9,004'.

11.Cement Plug: 45 sx Class H from 9624' to 9734'.
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FIGURE 12a
HOLLYFRONTIER NAVAJO REFINING LLC

ARTESIA, NEW MEXICO

BELOW GROUND WELL SCHEMATIC
WASTE DISPOSAL WELL NO. 1

DATE: 01/19/17 |CHECKED BY: [JOB_NO: 50904D

DRAWN BY: WDD |APPROVED BY:




BELOW GROUND DETAILS

All depths are referenced to the Kelly bushing elevation of 13' above
ground level. Ground level elevation is 3610' above mean sea level.

1. Base of the USDW at 473"

2. Surface Casing: 8 %", 32 Ib/ft, set at 1995 in an 11" hole.
Cemented to surface with 800 sacks of cement.

3. Injection Tubing: 3 %", 9.2 Ib/ft, J-55, smis, NUE 10rd set at 7,528".

4. DV Tool: at5,785'".

5. Annulus Fluid: 8.7 Ib/gal brine water mixed w/UniChem Techni-Hib
370 corrosion inhibitor.

_ _ 6. Protection Casing: 5 Yo" 17 Ibift, L-80, LT&C: 8,869' to the surface
L R and setin a 7 %" hole. Casing cemented in two stages as follows:

First Stage - 575 sacks of modified Class "H" with 0.4% CFR-3, 5
Ib/sk Gilsonite, 0.5% Halad-344, and 3 Ib/sk salt. Mixed at 13.0 ppg.
DV tool opened at 5,785 and 20 sacks circulated to surface.

4.000' b=

Second Stage - Lead Slurry: 300 sacks of Interfill "C" (35:65:6)
mixed at 11.7 ppg. Tail slurry: 695 sacks modified Class "H" with
0.4% CFR-3, 5 Ib/sk Gilsonite, 0.5% Halad-344 and 3 Ib/sk salt

L. mixed at 13.0 ppg. Circulated 150 sacks to surface. Topped out
with 10 yards of Redi-mix.
o i) .1 7. Packer: 5%" x 2 %" Weatherford Completion Tools (Arrow) Model
ri A e X-1 retrievable packer set at 7,528'. Minimum ID is 2.4375".
£ % g Wireline re-entry guide is on bottom. To release: turn }; turn to the
€ A -5 @ right and pick up.
o -
8. Perforations (2 SPF):
O Zone 1: 7,570-7,620'; 7,676-7,736'
L — 6
-I-"'-'-. .-""'-: Zone 2: 7,826-7,834'"; 7,858-7,880'"; 7,886-7,904"; 7,916-7,936";
-_'.'."; ':".'.'_- 7,944-7,964'; 7,990-8,042"; 8,096-8,116"; 8,191-8,201"; 8,304-8,319";
.--'_"_:;. - 8,395-8,399'.
7.270' |} . ¢ g

9. PBTD: 8,770'

10. Cement Plug: 45 sacks from 9,675' to 9,775'".

i
S

Injection Zone
W

:
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FIGURE 12b
HOLLYFRONTIER NAVAJO REFINING LLC

ARTESIA, NEW MEXICO

BELOW GROUND WELL SCHEMATIC
WASTE DISPOSAL WELL NO. 2

DATE: 01/19/17 |CHECKED BY: [JOB_NO: 50904D
Injection Interval: 7,570 - 8,399' DRAWN BY: WDD_|APPROVED BY:

TOTAL DEPTH: 10,372




BELOW GROUND DETAILS

1. Surface Casing: 13 $", 54 3" Ib/ft, J-55 setin a 17 3"

open hole at 400' and cemented to the surface with
425 sacks of Class C cement.

Inhibited Brine (8.7 PPY) » kit intermediate Casing: 9 &, 36 Ib/ft, J-55 set in

oA I ~Je——— Top Cement at 900" 12 3" open hole at 2604' and cemented to the
surface with 1025 sacks Class C cement.

in 7" & 93" annulus

3. Injection Tubing: 4 % 11.6 Ib/ft, J-55 LT&C set at
7568'.

P | |- ( : )
4. Squeeze Perforations: 7050' - 7102" with 80 sacks.

5. Squeeze Perforations: 7262' - 7278"' with 100 sacks.

Squeeze Perforations: 7304' - 7314' with 80 sacks.

7. Arrow X-1 Packer 7" x 2 §" set at 7575/, 37K
Tension, no nipples.

il

Old Open Perforations: 7676' - 7698'.

<] Z*\@

| 9. Perforations: 7660' - 8450, 2 JSPF, 60°, 0.5"
E 10/14/06.
=—=——(9) 10. Perforations: 8540 - 8620', 23 SPF, 60°, 0.5"

10/15/16.

11. Cement Plug: top tagged at 9022".

12. Liner Top: 4 3" set at 9051".

T [ . 13. Second Intermediate Casing: 7", 29 Ib/ft, N-80 and
-‘i‘% P-110 steel setin an 8 %" open hole at 9450' with

1350 sacks of Type H cement from 900' to 9450'.
14. Cast Iron Bridge Plug set at 9800' with 35' cement.

15. Old Perforations: 9861' - 9967'

‘ ‘
O 16. Production Liner: 4 3", 17 Ib/ft, J-55 setin a 6 3"

open hole from 9051' to 10119 with 175 sacks Type
H cement.
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FIGURE 12¢

HOLLYFRONTIER NAVAJO REFINING LLC
ARTESIA, NEW MEXICO

=+ - 1

BELOW GROUND WELL SCHEMATIC

| | @
All depths are relative to Kelly bushing

DATE: 01/19/17 |CHECKED BY: JOB NO: 50904D
DRAWN BY: WDD |APPROVED BY: DWG. NO:
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WELLHEAD DETAILS

Top Connection: 2 £" 8rd x 4 75"
3K 2"x 2 2" Ball Valve 2 3" Bull

Plug 5" NPT 5000 LB Pressure
Gauge.

Upper Tree Assembly: ASPP,
43" 3K X 4 75" 3K

Flange: 7 75", 33" 3K X 4 15"
UPTBG 3K

Tree Gate Valve: 4 =" 3K

Annulus Valve: 2" 3K Ball
Valve

S P ‘ PARSONS
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FIGURE 13a

YFRONTIER NAVAJO REFINING LLC
ARTESIA, NEW MEXICO

WELLHEAD SCHEMATIC

WASTE DISPOSAL WELL NO. 1

DATE: 01/26/17 |CHECKED BY: JOB NO: 50904D

DRAWN BY: WDD

APPROVED BY: DWG. NO:
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WELLHEAD DETAILS

Top Connection: 2 £" 8rd x 4 75"
3K, 2"x 22" Ball Valve, 2 2"

Bull Plug 5" NPT 5000 LB
Pressure Gauge.

Upper Tree Assembly: ASPP,
43" 3K X 4 75" 3K

Flange: 7 75", 33" 3K X 4 15"
UPTBG 3K

Tree Gate Valve: 4 =" 3K

Annulus Valve: 2" 3K Ball
Valve
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FIGURE 13b

YFRONTIER NAVAJO REFINING LLC
ARTESIA, NEW MEXICO

WELLHEAD SCHEMATIC

WASTE DISPOSAL WELL NO. 2

DATE: 01/26/17 |CHECKED BY: JOB NO: 50904D

DRAWN BY: WDD

APPROVED BY: DWG. NO:




WELLHEAD DETAILS

Top Connection: 4 3" EUE, 2
" 8rd, 2 £" bull plug, 3" NPT
5000 Ib gauge.

Flange: 4 15" 3K x 4 3"
UPTBG 3K

Tree Gate Valves: 4 75" 3K

Upper Tree Assembly:
A5PP, 41" 77" 3K x 4 75" 3K

Annulus Valve: 2 75" 5K

Flange: 275" 5K x 2" LP 5K

Annulus Valve: 2" ball valve
3K
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FIGURE 13c

HOLLYFRONTIER NAVAJO REFINING LLC

ARTESIA, NEW MEXICO

WELLHEAD SCHEMATIC
WASTE DISPOSAL WELL NO. 3

DATE: 01/19/17

CHECKED BY: JOB NO: 50904D

DRAWN BY: WDD

APPROVED BY: DWG. NO:
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State &

Private
Propertg
1
Navajo
WD)WV-1

Navajo
WD

BLM

Property

Township 17 South, Range 28 East

lavajo
DW-2

BLM

Property
12

NOTE: The U.S. Department of the Interior, Bureau of Land Management
owns all land in Sections 1, 12 and 31, Townships 17 and 18
South, Ranges 27 and 28 East. Navajo WDW -2 and WDW-3
Class | Non-Hazardous Waste Injection well is located on land
owned by the BLM and WDW-1 is on State and Private Property.
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APPENDIX A

HOLLYFRONTIER NAVAJO REFINING LLC
ARTESIA, NEW MEXICO

SURROUNDING LAND OWNERSHIP
INFORMATION

DATE. 0123117 CHECKED BY: JOB NO:_50904D
DRAWN BY: WDD APPROVED BY: DG NO:
— — —




Surrounding Property Owners to WDW-1, WDW-2, and WDW-3 Locations
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NAVAJO REFINING COMPANY, L.L.C.

Map ID No.

SUBSURFACE
R T Artificial Penetration Review

OPERATOR | K[ O;’)PK’G:’#IM\,UL status__ Achve as
Lease No Blult 26 State Com LOCATION _Sec. 36-T 175-R 27E
WELL NUMBER 2. MUD FILLED BOREHOLE ™
DRILLED ___ 3| 1410) INJECTION zONE _124(,'
PLUGGED N APINO. _ 30-015-3l122
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LOCA.ION VERFICAT.ON MAP
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SCALE: 1" =

SEC. 36 TWP. 17-S RGE, 27—E
SURVEY. N.M.P.M,

COUNTY. EDDY
DESCRIPTION _1980° FNL & 1980° FEL
ELEVATION 3639

SOUTHWESTERN ENERGY
OPERATOR PRODUCTION CoO.

LEASE__NO BLUFF “386™ STATE COM.

U.5.G.5. TOPOGRAPHIC MAP
RED LAKE, N.M.

CONTOUR INTERVAL:
RED LAKE, N.M. — 10’

JOHN WEST SURVEYING
HOBBS, NEW MEXICO
(505) 393-3117
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SCALE: 1" = 2 MILES

SEC._36__TWP. i7-S RGE,_27-E

SURVEY. N.M.P.M.

COUNTY. EDDY

DESCRIPTION _1980° FNL & 1980° FEL JOHN WEST SURVEYING
ELEVATION 3639 HOBBS, NEW MEXICO
OPERATOR - PROBUCTION S0 (505) 393-3117

LEASE. NO BLUFF “36" STATE COM.




2000-10,100"  13-5/8" 5000# double ram type preventers, 50004 annular preventer and rotating head
body. Test all rams choke manifold, kill line upper and lower kelly valves to 3000 psi. A
choke manifold and 120 gallon accumulator with floor and remote operating stations and
auxiliary power system,

Any equipment failing to test satisfactorily, will be repaired or replaced. Results of the BOP test will be
recorded in the Driller’s Log. '

The BOP's will be maintained ready for use until drilling operations are completed. BOP drills wilt be
conducted as necessary to assure that equipment is operational and each crew is properly trained to carry
out emergency duiies,

Accumulator shall maintain a pressure capacity reserve at all times to provide for the close-open-close
sequence of the blind and pipe rams of the hydraulic preventers.



GENERAL DRILLING PROGRAM- Attachment to Form C-101

Southwestern Energy Production Company- No Bluff "36" State Com. #2
1980° FNL [980'FEL Section 36-T17S-R27E
Eddy County, New Mexico

Efevation: 3639°GR Proposed Total Depth: 10, HO

Estimated Formation Tops

San Andres 1851”
Glorietta 3355’
Wolfcamp 6670
Strawn 2030’
Morrow Clastics 9770°
Missippian 10,000

Casing/Cement Program

Hole Size Casing Size/Weight/Grade Setting Depth Cement Est, TOC
20" Conductor pipe 40° ready mix surface
17-1/2" 13-3/8" 613 J-55 ST&C 425 1500 sx 15:85 Poz: Class C surface
+ 0.25 pps D29+2% S1+2% D20
12-1/4" 8-5/8" 32# J-55 ST&C 20007 Lead: 1260 sx 35:65 Poz: Class C surface
+ 6% D20+ 0.25 pps D29
Tail: 235 sx Class C+ 2% S1
+0.25 pps D29
7-7/8" 5-112" 17# N-BO LT&C 10,100 860 sx 50:50 Poz: Class H+ 6% 8000"
D44 +2% D20+0.4% D59
Drilling Fluids Program
Depth Mnd Weight Viscosity Fluid Loss Comments
0-425’ 8.4-8.6 32-34 NC spud mud
425220008 9.0-9.2 28-20 NC cut brine water,paper,caustic
20009300 8.4-9.3 28-29 NC cut brine,caustic,paper
9300-10,100" 9.3-9.6 34-38 <{5cc xantham gum, starch

Blowout Prevention Program- Attachment to Form C-101

0-425° None

4252000’ 20" 20004# annular preventer system.



DISTRICT I : State of New Mexico | 3 . Formmc-ultgf
- -]
0. Bon 5080, Hobks, NM DDE41-1860 S ln and Nabersl Resomroes 15 lwppmpﬂlhmnhlﬂnt 'Dﬂ‘ice

Siatzs Lezee — 4 Copies

DISTRICT II Foo Lesse — 3} Copies

F0. Drawar DD, Artowie. N 8A2(1-07(%

DISTRICT I OIL CONSERVATION D

000 Rio Hraros RA.. Avtce, NM 67410 P.0. Box 2088 ch £y,
DISTRICT IV Santa Fe, New Mexico 87504 a -ARTESIA AMENDED REPORT
P.0. BAX 288, GANTL FE. N.M. 87004-2088
’ WELL LOCATION AND ACREAGE DEDIC }\I PLAT
F.l
API Number Pool Code %
Property Code Property Naume Wetl Number
NO RBLUFF "368" STATE COCM. 2
QGRID Ma. Operator Name Elevation
SOUTHWESTERN ENERGY PRODUCTION CO. 3639
Surface Location
UL or lot No. Bacticn Townahip Ranga i Tot Idn Fect from the North/South line Peet from the Paat/Wapt line Caunty
G 36 17 S 27 £} 1980 NORTH 1980 EAST EDDY
Bottom Hole Location If Different From Surface
UL or lot No. Seetion | Tewnship Range i Tot Idn Feot from tha North/South lna Feet from tha East/¥eat line Caunty

]
Dedicated Aeras | Joint or Iafill | Consolidation €ode Order No,
320

NO ALLOWABLE WILL BE ASSIGNED TO THIS COMPLETION UNTIL ALL INTERESTS HAVE BEEN CONSOLIDATED
OR A NON-STANDARD UNIT HAS BEEN AFPROVED BY THE DIVISION

AR A D A Td AN SN A A O N O N Sl A,
L~ haal N S VVTV—TVVVVV

14

Y

OPERATOR CERTIFICATION

[ heraby certify {Ar tha informeation
conlained hardin bt {Tue and complole to the
Puast of my knowlodgs and beliay,

—~—

Léo’

1980'

~t
c§
-~
[=Y
pd
N S PN ISI N T

{
4
f <] Signature

Cathy Rowan

P Prinled Name

Drilling Technician
Tile

May &, 2000

< Date

SURVEYOR CERTIFICATION

Fo
~ S NANTT

1980

T
PR T N

IS B \‘\Jw‘-"\l)

2

o

N anvan \/V "an A -\/ P T e A s V\/\/WAWA"‘"VV'I

I haraby certify that tha well locafion sheum
or this plat wos plofted from field noles of
actual strveps made by me or under my
supdryvison, and that the some is frue and
corract to the best! of my balisf.

APRIL 19, 2000
flate Sur\rm&\m ~

LMP

i1 \én :
imﬂ /el

onni ‘;u rvgyo;s‘ f(

ARY EESON 12841

Cépiificnte No. néonm I rmsoN azae
: ”-_lncgn-'unnomm 12185




Inistrct §

1625 N. French Dr., Hobbs, NM 88240

District I

811 South First, Anesia, NM 88210

District LI

1000 Rio Brazos Road, Aztec, NM 87410

Distrct IV

2040 South Pacheco, Santa Fe, NM 87505

2040 South Pache
Santa Fe, NM 875

C-101
17, 1599

Office
State Lease | 6 Copies
Fee Lease * 5 Copies

=5

APPLICATION FOR PERMIT TO DRILL, RE-ENTER, DEEPEN, CK, ORADD A ZONE
T Operator Name and Address ? OGRID Number
Sonthwestern Energy Production Company 148111
2350 North Sam Houston Parkway East, Suite 300
Houston, TX 77032
" APINumber -
30- (OIS~ 311723
* property Code > Property Name ® Weli No.
ﬁ 5855 No Bluff “36” State Com. 2
7 Surface Location
UL or lot rto. Section Township Range Lot idn Feet from the Norh/South line Feet from the East/West Ine County
G 36 178 278 1980 North 1980 East Eddy
8 Proposed Bottom Hole Location If Different From Surface
UL orlot no. Section Tawnship Range Lot tdn [eet from the Nocth/South line Feet from the East/West ling Ceunty
* Propased Poot | " Proposed Pool 2
Wildeat (Mississippian)
""Work Type Code " well Type Code B CableMotary " Lease Type Code ¥ Ground Love! Elevation
N G R S 3639
" Mubsiple " proposed Depth " Formation ¥ Contractor ¥ Spud Date
N 10,1007 Mississippian Patterson 5/25/00 (est.)
8 Proposed Casing and Cement Program
Hole Size Casing Size Casing weight/foot Setting Depth Sacks of Cement Estimated TOC
26” 20" Minimum WOC time [Zhrag( Ready Mix Surface
17- 1" 13 - 3/8” 61# Ny 425° 1500 Surface
12 ~14” 8 5/8” 324 2,000 1,495 Surface
78" 51 17# 10,100° 860 . ¥
*_ : e I ! . [ s .‘ -

SEE ATTACHMENT

zone. Describe the blowout prevention program, if any. Use additional sheets il’nux;ssmy.

e »
22 Describe the proposed program. If this apptication ig to DEEPEN or PLUG BACK, give the data on the present productive zone and proposed new productive

Notify OCD at SPUD & TIME
to wilness cemanting the

| 5/g

casing.

B [ hereby certify that the ipformation given above is true and complete to the
best of my W%die ]
sigawse: (Z ) fra 2ty Lot

OIL CONSERVATION DIVISION

ORIGINAL STANED BY Vil W. GUI 7. /
DISTRICT-H-SUPERVIOOR

/ 4 Approved by:
Printed name:  Cathy Rowan
Title: Drilling Technician Approval Date:
Date:  May 2, 2000 Phone:  281- 618 - 4733 Conditions of Approval:

Atached [

Expiration Dat

201




State of New Mexico

1088 . Fremsh Nr. Bable, NX Mhbid

Form C~102
Taviand 18, Moo
. X e Angunt
T T Baly loass - § Ooplan
P.0. Drwwar 00, driasls, XN 20011-9718 Ten Loste ~ 3 Coplas
JEEVNACY 10
™

Ba Branea B, intes, R 1410 2040 Soutk Pacheco
Santa Fe, NM 87505

Seuidy Fashage, Fexia Fo, WO ¥OOS

WELL LOCATION AND ACREAGE DEDICATION PLAT

OIL CONSERVATION DIVISION

AX AMENDED HRPORT

AP Numaber Foal Coda Fool Namse
30-015-31123 Wildcat (Mississippian) .
Property Code I’W P’ Weoll Number
25858 NO BLUFF "368" STATE COM 2
Na. Opaentar Neme Eewntion
148111 SOUTHWESTERN ENERGY PRODUCTION CO. 3634
Surface Location
UL ar lot Noo Baction Township Rangw Lot ldn Yaolk tremm tha Baxth/South line Yoot frem the Enat/Teut Hua Coumby
H 36 17 8 27 E 1880 NORTH 760 EAST EDDY
Bottomn Hole Location If Different From Suxface
UL or lot No. | Bectan | Township Rangs Lot Tim | Yeel from tha | Narth/South lne | Fest from the | Ei/Wes Hme | Cousty
Dedicatad icres | Jalmt or Infil | Comsalidatton Cods Order Mo,
320

NO AILLOWABLE WILL BE ASSIGNED TO THIS COMPLETION UNTIL ALL INTERKSTS HAVE BEEN CONSOLIDATED OR A
NON-STANDARD UNIT HAS BEEN APPROVED BY THE DIVISION

/

Ve
7

OPERATOR CERTIFICATION

I hoveby corilfy (A s infremation

Printed WHamaes

S5r. Engineering Tech.

750" Tiile
March 1, 2001
#2
Data
SURVEYDR CERTIFICATION
1 Meraby covilfy iAat the well lacaiien shown
“..\ul“"ln..m o Ghiv plal wes pistied from flold nodse 3t
\\\“ Gt l-'-".‘df}:-;,,r[:,"',,’ il s made My ma o wader my
N RN 4 ., supsrolssn mul thal the moms (5 fras sl
= el i\';f_,:,-',' . R currast {0 the bost of wy bobia).
N e NS A
‘ {32?35, ™ 5- Februory 28, 2001
: 4 F|| Date Survered M2
b ) Signature & Sesl of
e - Brafessional Surveyor
ety 3
LR

i

W.0. Num. 2001-0151-5

Cartitioats No. WACON WNeDONALD

12183

I




District §

1625 N. French Dr., Hobbs, NM BR8240
District Il

811 South First, Artesia, NM 88210

4

State of New Mexico
Energy Minerals and Natural Resources

Form C-101
Revised March 17, 1999

-~
c\9 3

District 1l . +  Oil Conservation Division Submitg appropriate District Office
1000 Rio Beszos Road, Aztoe, NM 87165 v 2040 South Pach State Lease - 6 Copies
Distriet 1V T ',E._,' outh Facheco Fee Lease - 5 Copies
2040 South Pacheco, Santa Fe, NM 87505 wid] Santa Fe, NM 87505
AMENDED REPORT
APPLICATION FOR PERMIT TO DRILL, RE-ENTER, DEEPEN, PLUGBACK, OR ADD A ZONE
" Operator Name and Address * OGRID Number
Southwestern Energy Produciion Company 148111
2350 North Sam Houston Parkway East, Suite 300
Houston, TX 77032
* AP Number
30-015-31123
¥ Property Code > Property Name  Wetl No.
25858 No Bluff “36” State Com. 2
? Surface Location
UL ar lot no. Section | Township Range Lot Idn Feet from the North'South tine Feet from the East/West fine County
¢ 4 16 17§ 278 1980 North 760 Bast Eddy
5 Proposed Bottom Hole Location If Different From Surface
Ut, arlot ao. Section Township Range Lot Idn Feet from the NenhvSouth tine Feet from the Cast/West line County
? Propased Pool 1 "® Proposed Pool 2
Wiidcat {Mississippian)
" Wark Type Code ™ Welt Type Code ¥ Cable/Rotary " Lease Type Code " Ground Level Elevation
N G R S 3634
" Multiple ¥ Proposed Depth * Formation P Contractor * Spud Date
N 10,050° Mississippian UTI 04/01/01 (est,)
*! proposed Casing and Cement Program
Hole Size {Casing Size Casing weight/foot Seiting Depth Sacks of Cement Estimated TOC
26" 207 40’ Ready Mix Surface
17 -14" 13~3/8” 014 425° 1500 Surface
124" 8 5/8” I2% 2,000° 1,495 Surface
7 7/8” 547 174 10,100° 860 8,000’

22
zone. Describe the blowout prevention program, if any. Use additional sheets i

SEE ATTACHMENT

Describe the proposed program. If this application is t» DEEPEN or FLUG BACK, give the data on the present productive zone and propased new productive

f necessary.

NOTE: SL changed from 1980’ FNL, 66(’ FEL to 1980 ENL, 760’ FEL

*¥ | heceby certify that th): information given above is tue ard complete to the

best of my kngyﬂ;dgt nd betigh

OIL CONSERVATION DIVISION

Sigrature: :%dd {& ";2,’\_______, 4

T Approvedby:  ORIGINAL SIBNED 8Y TIM W. GUM
Printed name: ‘C‘atily Rowan mm
Title: Sr. Engineering Technician Approval Datg Expiration D -
Date:  March 1. 2001 Phone:  281-618-4733 Conditions of Approvak: .

Aftached :l




GENERAL DRILLING PROGRAM- Attachment to Form C-101

Southwestern Energy Production Company- No Bluff 36" State Com. #2
1980' FNL 760' FEL Section 36-T175-R27E

Eddy County, New Mexico

Elevation: 3630' GR Proposed Total Denth: 10,100

Estimated Formation Tops

Yates 320"
7 Rivers 460’
Queen 1000
Grayburg 1300
San Andres 'D" 1784
Glorieta 3160¢
Wolfcamp 6470'
Strawn 8870
Atoka 9430
Morrow Lime 9544
Morrow Clastics 9724
Missippian 10,040°

Casing/Cement Program

Hole Size Casing Size/Weight/Grade

20" Conductor pipe

17-1/2¢ 13-3/8" 61# 1-55 ST&C
12-1/4" 8-5/8" 32# ]-55 ST&C
7-7/8" 5-172" 17T# N-80 LT&C

Drilling Fluids Program

Depth Mud Weight
0-425' 8.4-8,6
425'-1900" 9.0-9.2
1900~9300° 8.4-9.3

9300'-10.050* 9.3-9.6

Setting Depth Cement Est. TOC
40 ready mix surface
425 550 sx 15:85 Poz: Class C surface
+0.25 pps D29+2% S1+2% D20
100" Lead:700 sx 35:65 Poz: Class C sutface
+ 6% D20+ 0.25 pps D29
Tail: 235 sx Class C+ 2% S|
+0.25 pps D29
10,050 860 sx 50:50 Poz: Class H + 6% 8000
D44 +2% D20+0.4% D59
Visgcosity Fluid [_oss Comments
32.34 NC spud mud
28-29 NC cut brine water,paper,caustic
28-29 NC cut brine,caustic,paper
34.38 <15¢c xantham gum, starch

Blowout Prevention Program- Attachment to Form C-101



Submit 3 Copies To Appropriate District
Office

District [

1625 N. French Dr., Habbs, NM 88240
District 1

811 South First, Artesia, NM BB210
Distrigt I

100¢ Ria Brazos Rd., Axzec, NM 87410
District [V

2040 South Pacheco, Santa Fe, NM 87505

State of New Mexico
Erergy, Minerals and Natural Resources

OIL CONSERVATION DIVISION
2040 South Pacheco
Santa Fe, NM 87505

ACf
(./\ Qﬂ,\) Form C-103
sed March 25, 1995

WELL API NO.
-1 o//JB

5. Indicate Type of Lease
STATE | FEE [

6. State Oil & Gas Lease No.

SUNDRY NOTICES AND REFORTS ON WELLS
(DO NOT USE THIS FORM FOR PROPOSALS TO DRILL OR TO DEEPEN OR PLUG BACK-F0. A
DIFFERENT RESERVOIR. USE “APPLICATION FOR PERMIT" (FORM C-LQ1) FOR SUCH-

7. Lease Name or Unit Agreement
Name:

I;#%’;:eﬁzf-{yeu: * " | No Bluff *36” State Com
Oit Well [X| GasWell [0 Other L IR

2. Mame of Operator ; cor "8, WeliNo. 2

Southwestern Energy Production Company  * RECEWVER !

1’8, Pool name or Wildcat

3. Address of Operator UCD - ARTESIA &
2350 N. Sam Houston Parkway East, Suite 300 -- Houston, TX 77032 Y/ [AWildeat (Mississippian)
4.  Well Location ‘\&:";
Unit Letter H 1980 feet from the N___lineand—"_ 760 fect fromthe _E__ line
Section 36 Township 178  Range  27E NMPM Edd Count
10. Elevation (Show whether DR, RKB, RT, GR, etc.)
3634’ GR
L1. Check Appropriate Box to Indicate Nature of Notice, Report or Other Data
NOTICE OF INTENTION TO: SUBSEQUENT REPORT OF:
PERFORM REMEDIAL WORK {_] PLUG AND ABANDON [ REMEDIAL WORK ™ ALTERING CASING (]
TEMPORARILY ABANDON [l CHANGE PLANS (1| COMMENCE DRILLING OPNS. [ X PLUG AND O
ABANDONMENT
PULL OR ALTER CASING O MuLTIPLE | CASING TEST AND
COMPLETION CEMENT JOB
OTHER: ] OTHER: |

12. Describe proposed or completed operations. (Clearly state all pertinent details, and give pertinent dates, including estimated date
of starting any proposed work). SEE RULE 1103. For Multiple Completions: Attach welibore diagram of proposed completion

or recompletion.

03/19/01 thru 03/20/01

Set 20" conductor to 40°. Cmt to surf w/ready rix. Spud @ 9:00 CST on 03/19/01. Drl to 425°. Run [0 jts —13-3/8" 48#, H-40 ¢sg
t0 425°. Cmt w/d65 sx Class C + 2% S1 + 0.2 pps D29. Cire to sutf, WOC 18 hrs, Tstcsg. OK.

I hereby@fy/ h/a'f the information above is.frue and complete to the best of my knowledge and belief.

SIGNATURE / // WAL b/})(,é/]/ TITLE _ Drilling Technician DATE 03/21/01
Type or printhame Vonnie J- Ceptin Telephone No. 281-618-4739

(This space for:% mw BY m v.cum APR 2 5 m
APPPROVED TN ERviee _TITLE DATE

Conditions of approval, if any:



. — i
Submit 3 Copies To Appropriate District State of New Mexica G\gg \\/ Form C- 103
R

Offi . .
Disucs knergy, Minerals and Natural Resources evised March 25, 1999
1625 N. French Dr., Hobbs, NM 88240 WELL API NO.
District It 30-015-31123
811 South First, Artesia, NM §8210 OIL CONSERVATION DIVISION :

IS 5. Indicate Type of Lease
Distrigt {lf 2040 South Pacheco STATE [
1000 Rio Brazos Rd., Aztec, NM 87410 FEE [T}
District [V Santa Fe, NM 87505 6. State Oil & Gas Lease No,
2040 South Pacheco. Santa Fe, NM 87505

SUNDRY NOTICES AND REPORTS ON WELLS 7. Lease Name or Unit Agreement
(DO NOT USE THIS FORM FOR PROPOSALS TO DRILL OR TO DEEPEN OR PLUG BACK TO A Name:
DIFFERENT RESERVOIR. LISE "APPLICATION FOR PERMIT* (FORM C-10[) FOR SUCH
PROPOSALS.) No BIuff*16” State C
1. Type of Well: o Biu tate Com
Oil Well X Gas Welt CJ Other
2. Name of Operator 8. WellNo. 2
Southwestern Energy Production Company £
3. Address of Operator 8. Pool name or Wildcat
2350 N. Sam Houston Parkway East, Suite 300 - Houston, TX 77032 Wildcat (Mississippian)
4. Well Location
Unit Letter H_ . 1980  feetfromthe N line and 760 feet fromthe _ E _ line
Township 178 Range 27E NMPM Edd Count
B8 10. Elevation (Show whether DR, RKB, RT, GR, eic.)
RPN 634" GR
11. Check Appropriate Box to Indicate Nature of Notice, Report or Other Data
NOTICE OF INTENTION TO: SUBSEQUENT REPORT OF:
PERFORM REMEDIAL WORK [[] PLUG AND ABANDON [ REMEDIAL WORK 1 ALTERING casiNg [
TEMPORARILY ABANDON  [[] CHANGE PLANS | COMMENCE DRILLING OPNS.[]  PLUG AND O
ABANDONMENT
PULL OR ALTER CASING L) MuLTiPLE M CASING TEST AND
COMPLETION CEMENT JOB

OTHER: O OTHER: Completion ]

12, Describe proposed or completed operations. (Clearly state all pertinent details, and give pertinent dates, including estimated date
of starting any proposed work). SEE RULE 1103. For Multiple Completions: Attach wellbore diagram of proposed completion

or recompletion.

04/19/01 thru 04/28/01.

MIRUCU. Drlemt. Tag TD. Corrected TD - 19,015°. Perf, L. Motrow from 9,927° ~9.964°. Swab. RD MO CU. WOPL.

, .’-:} "N”[‘S/ q'é-j/
[ hereby certify that ation gbove is frue and complete to the best of my knowledge and belief. " e 7
SIGNATURE / —-___ TITLE_  Sr Engineering Technician DATE 052101
Type or print name {Cith#Réwan Telephore No. 281-618-4733
{This space for St y m'mm RONED BY i W. QU“ “ o S ﬁ
BISTRIET U} SUPBRVIDER
APPPROVED BY TiTLE DATE

Conditions of approval, if any:



-

o e Y44
Submit 3 Copies To Appropriate District State of New Mexico .. C\QM/ Form C_103
ffi . s
Distit | tnergy, Minerals and Natural Resources Gvised March 25, 1999
1625 N. French Dr., Hobbs, NM 83240 : WE%{L) APINO. \3
Distiet I ~ 30 - 15~
811 South First, Arcesia, NM 88210 OIL CONSERVATION DIVISION S\I 3 (5= 5123
2 . Indicate Type of Lease
Districtif 2040 South Pacheco STATE
{000 Rio Brazos Rd., Azteo, NM 87410 P M __FEE [T
Distrigt [¥, Santa Fe, NM 87505 6. State Oil & Gas Lease No.
2040 South Pacheco, Santa Fe, NM 87505
SUNDRY NOTICES AND REPORTS ON WELLS 7. Lease Name or Unit Agreement
(DO NOT USE THIS FORM FOR PROPOSALS TO DRILL OR TG DEEPEN OR PLUG BACK TO A Name:
DIFFERENT RESERVOIR. USE "APPLICATION FOR PERMIT" (FORM C-101) FOR SUCH -
PROPOSALS.) . RN wq e
1. Type of Well: 5, E\jlo Bluff “36" State Com
Qil Well [ Gaswell [ Other 4
2. Name of Operator 8 WellNo, 2
Southwestern Energy Production Company -~ )
3. Address of Operator ot /) “ { ey ' Pool name or Wildcat
2350 N. Sam Houston Parkway East, Suite 300 - Houston, TX 77032 it / 4 Wﬂ,ﬁcat (Mlss:SSIpptan)
4. Well Location
Unit Lettcr*-—fy- P 1980 feet from the N_ lineand - '7'6(3';, feet fromthe _ E line
Section 36 Township 178 Range 27E NMPM Edd Count
10. Elevation (Show whether DR, RKB, RT, GR, etc.)
3634" GR
11, Check Appropriate Box to Indicate Nature of Notice, Report or Other Data
NOTICE OF INTENTION TO: SUBSEQUENT REPORT OF:
PERFORM REMEDIAL WORK [T PLUG AND ABANDON [} REMEDIAL WORK [0 ALTERING CASING [
TEMPORARILY ABANDON 1 CHANGE PLANS 1 COMMENCE DRILLING OPNS.[]  PLUG AND 1
: ABANDONMENT

PULL OR ALTER CASING {1 MULTIPLE [ CASING TEST AND

COMPLETION CEMENT JOB
OTHER: M OTHER: M

12. Describe proposed or completed operations. (Clearly state all pertinent details, and give pertinent dates, including estimated date
of starting any proposed work). SEE RULE 1103. For Multiple Completions: Attach wellbore diagram of proposed completion

or recompletion.

03/21/01 thru 03,/23/01

Drl to 2002°. Run 45 jts —8-5/8" 324, J-55 csg to 2002°. Cmt lead w/500 sx 35/65 Poz “C” + 5% D44 BWOW + 6% D20 + 0.25 PPS
D29. Cmt tail w/150 sx Class “C” + 2% S1 + 0.25 pps D29, Circ to surf. WOC 18 hrs. Tst csg. OK.

//—\‘
{ hereby cemf}\@g)ﬂfﬁe information above | 59 true and complete te the best of my knowledge and belief.
/ -
SIGNATURE __ / /]’(/M,{,@q f/%/ TITLE ____ Drilling Technician DATE 03/27/01
Type or print nayﬁc Vonnie J. C,er;ﬁm Telephone MNo. 281-618-4739
(This space fo%t%ﬁe) v
ORIGINAL ’ 3
APPPROVED BY_M‘?&W e DATE R25m

Conditions of approval, if any:



State of New Mexico
vaergy, Minerals and Natural Resources

Submit 3 Copies To Appropriate District

Office

District [

1625 N, French Dr., Hobbs, NM 88240
istrict 11

811 South First, Artesia, NM 88210
istrict 1

1000 Rio Brazos Rd., Aztec, NM 87410

District IV
2040 South Pacheco, Santa Fe, NM 87505

OIL CONSERVATION DIVISION
2040 South Pacheco
Santa Fe, NM 87505

— d5f
‘]/ Form C-103
Revised March 25, 1999

WELL APINO.
30-015-31123

5. Indicate Type of Lease
STATE X FEE [

6. State Oil & Gas Lease No.

SUNDRY NOTICES AND REPORTS ON WELLS
(DO NOT USE THIS FORM FOR PROPOSALS TO DRILL OR TO DEEPEN OR PLUG BACK TO A
DIFFERENT RESERVOIR. USE "APPLICATION FOR PERMIT" (FORM C-101) FOR SUCH

PROPOSALS.)
1. Type of Well:

Oil Well X Gas Well I Other

7. Lease Name or Unit Agreement
Name:

No Bluff “36” State Com

2. Name of Operator
Southwestern Energy Production Company  ~

8. WellNo. 2

3. Address of Operator
2350 N. Sam Houston Parkway East, Suite 300 -- Houston, TX 77032

8. Pool name or Wildcat
Wildcat (Mississippian)

4. Well Location

Unit Letter H 1980  feet from the N line and

feet fromthe __E line

Township 17S  Range 27E

Section

NMPM Edd Coun!

3634’ GR

10. Elevation (Show whether DR, RKB, RT, GR, etc.,)

e L

11. Check Appropriate Box to Indicate Nature of Notice, Report or Other Data

NOTICE OF INTENTION TO: SUBSEQUENT REPORT OF:
PERFORM REMEDIAL WORK [C] PLUG AND ABANDON [] REMEDIAL WORK [0 ALTERING cAsING (O
TEMPORARILY ABANDON [] CHANGE PLANS =i COMMENCE DRILLING OPNS.[]  PLUG AND O
ABANDONMENT
PULL ORALTER CASING [ MULTIPLE (| CASING TEST AND =
COMPLETION CEMENT JOB
OTHER: | OTHER: 1

12. Describe proposed or completed operations. (Clearly state all pertinent details, and give pertinent dates, including estimated date
of starting any proposed work). SEE RULE 1103. For Multiple Completions: Attach wellbore diagram of proposed completion

or recompletion.

03/23/01 thru 04/16/01

Drl to 10,050". Log. Run SW Cores. Run 232 jts -5 1/2” 17#, N-80 csg to 10,050°. Cmt w/S53 sx 35/65 Poz “C” + 5% Dd4
BWOW + 6% D20 +.1 PPS D130. Cale. TOC (@ 7,350". Release rig @ 2100 CST on 4/16/01. WOCU.

[ hereby certify thaj

DATE 05/21/01

SIGNATURE TITLE __Sr. Engineering Technician
Type ot print name owan Telephone No. 281-618-4733
(This space for State ORIGINAL SIGNED BY TIM W. GUM
BISTRICT Il SUPERVISSR
APPPROVED BY TITLE DATE J“L 0 5 m

Conditions of approval, if any:



— s

i ' . ”

District | State of New Mexico 6‘1{ Form C-104
1625 N. French Dr., Hobbs, NM 88240 Energy. Minerals & Natural Resources Revised March 25, 1099
Districe {f

811 South Fir Aresia, NM 58210 OIL CONSERVATION DIVISION Subplt to Appropriate District Office
Disirict )] 2040 South Pacheco 5 Copies
1000 Rio Brazos Rd., Aztec, NM 87410 Santa Fe. NM 87505

istrigt [V [} AMENDED REPORT

2040 South Pacheco, Santa Fe, NM 87505

I REQUEST FOR ALLOWABLE AND AUTHORIZATION TO TRANSPORT

* "Operator name and Address B * OGRID Number
Southwestern Energy Production Company ~~ 14811
2350 N. Sam Houston Parkway East, Suite 300 — Houston, TX 77632 * Reason for Filing Code
NW
* API Number * pool Name Mlinoks Carnp * Pool Code
30 - 015-31123 Fllinays Cm..? ———. Meorers , N Mo
¥ Property Code " Property Name ) 7 ! Well Number
25358 No Biuff State Com. -2
1L ' Surface Location
1l or It no, Sectian Township Range Lot.ldn Feet from the Norih/South Line | Feet from the East/West line County
H 36 178 27E 1980 North 760 East Eddy
"' Bottom Hole Location

Ul.oriotno. | Seetlon Township Range Lot 1dn Feet from the North/South line Feet from the East/West line County

"iseCode | ™ Producing Method Code * Gas Connection Date ¥ C-129 Permit Number ™ 0-129 Elfective Date ' C-129 Explration Date
s Flowing 5/17/01

HL Oil and Gas Transporters

*® Transporter ™ Transporter Name #pop oG % pOD ULSTR Location
OGRID and Address znd Bescription
Duke Energy Field Services
- g
1
p %
o "_D‘
- BN 13
o
RECEIVED &
...... aen . ARTESH 7
T 1
~
r’“/
X ] . : s 9’0 -
T L la RN : D AT A
IV. Produced Water T

" poD * POD ULSTR Location and Description

V. Well Completion Data

= Spud Date * Ready Date 1D *pBTD  Perforalions * DHC, MC
3/19/01 ai28/01 10,050’ 10,015 9.927 — 9.964'
' Hote Size " Casing & Tubiny Size * Depth Set H Saeks Cement
179" 13387, 618 4% 465
12%" § 5/8%, 328 2,002 650
778" S 1T 10,050” 553
27" TBG 9,025 :
VI Well Test Data
* Date New Qil ¥ Gas Delivery Date 7 Test Oate ¥ Test Length " T, Pressure % Csg. Pressure
wa 5117401 S19/01 24 HRS 4 0
I Choke Size "o * Water “ Gas * AOF * Test Method
open 0 9 l 250 MCF F

*7 I hereby cerify that the rules of the Oil Conservation Division have been cormplied with E
and that the inforngtion givph above is true and conmlete 1o the best of my knowledpe and OIL CONS RVATION DIVISION

Approved by: mwm mED “ n .
e poss BISTRIET 1 supkavisag. o

Primed taree: 'Ca wan Titte:

it St. Engineering Technician Approvat Date: & 0 5 w

Dare: 035/21/01 [phone: (281 618-4733
SFTITY change of opevaior fill in the OGRID number and name of the previous operator







Arrant, Bryan

From: Arrant, Bryan

Sent: Monday, July 15, 2002 1:37 PM

To: Jones, Witliam V

Ce: Gum, Tim

Subiect: RE: No Bluff "36" State Com Well No. 2 APk 30-015-31123
Will,

| briefly tooked into the area surrounding the Bluff 36 State Com. #2 well and | see that there is Abo production
immediately to the south of this well.

The operator should had brought cement to cover the Abo. As you indicated with operators permitting Glorieta-Yesa welis
in this area, possibly cement up though these formations also. Once you issue an order, we will take steps and have SW
Energy perf and squeeze their production casing to meet OCD requirements. if you have other plans or concerns, piease

advice,
Bryan
----- COriginal Message-----
From: Jones, William v
Sent: Thursday, July 11, 2002 8:50 AM
To: Gum, Tim
Cc: Arrant, Bryan; Catanach, David

Subject: No Bluff “36" State Com Well No. 2 API: 30-015-31123

Hello Tim:

| thought | would send an email with all the facts as  have found them:

This well was drilled and 5.5 inch set to 10050’ (to the Mississippian) on 4/16/01. They only used 553 sx of cement
and calc cement top at 7,350°. Many operators in this area to this depth have usaed 2 stage tools and cemanted 2000
sacks total in 3 stages. | see OCD instructions in the file 5/3/2000 for the operator (Southwestern Energy Production
Company) o "cover all oil, gas, and water bearing zones".

I think there are other productive zones. For instance, the Jeffers 36 St #003 (api: 30-015-31541) and other wells
have been permitted to 4000’ in this area with the Glorieta or SA as the objective. There is also some 500’ shallow

Yates production that is playsd out already.
The reason | found this:

I am looking at an SWD appiication from Mack Energy. They have drilled a new well and want to complete the Beach
Federal #003 for SWD in the Abo at 5000". The No Bluff 36 State Com #2 is in the Area of Review with cement top

below the Abo.

Please let me know what action you will take on this - so | can determine how to proceed with Mack’s application.

Regards,
Will Jones



Submit Ta Appropriate District Office
State Lease - § copies
Fee Lease - 5 copies

Digirict |

1625 N. French Dr., Hobbs, NM 88240
Distrigt Ii

811 South First, Artesia, NM 28210
District 1[1

1000 Rio Brazos Rd., Aziec, NM §7410

Rigtrict IV,
204D South Packeco, Santa Fe, NM 87505

State of New Mexico
Energy, Minerals and Natural Resources

6 Form C-105
Revised March 25, 1999

WELL APINO.  30-015-31123

OIL CONSERVATION DIVISION
2040 South Pacheco
Santa Fe, NM 87505

5. Indicate Type of Leass
STATE X rFee O

WELL COMPLETION OR RECOMPLETION REPORT AND LOG

la. Type of Well:

State Oil & Gas Lease No.

o weLL[J gaswetLd pry[]  oTHEr
b. Type of Completion:
NEW WORK— PLUG —  DIFF. - No Bluff State Com.
WELL QVER DEEPE@ BACK RESVR. OTHER
2. Name of Operator 8. Well No.
Southwestern Energy Production Company -~ 2
3. Address of Operator 9. Poolnemcor Wildeat — A¢ LALLAMO LS
2350 N. Sam Houston Parkway East, Suite 300 ~ Houston, TX 77032 WildaatiMiceiasippian -
4. Well Location
Unit Letter H 1980 Feet From The, N Line and 160 Feet From The E Line
____Section 36 Township 178 Range 27E NMPM Eddy County
10. Date Spudded | 11. Date T.D. Reached 12. Date Compl. (Ready to Prod.} 13. Elgvations (DF& RKB, RT, GR, eic.) 14. Elev. Casinghead
03/19/01 (14/14/01 04/28/01 3,634" GR
15. Total Depth 16. Plug Back T.D. 17. If Multiple Compl. How Many 18. Intervals ~ Rotary Tools Cable Tools
10,050° 10,015 Zones? Drilled By
0 - 10,050°
19. Producing Interval(s), of this completion - Top, Bottom, Name 20.  Was Directional Survey Made
’ Yes
9,927° —9,964" L Marrow
21. Type Electric and Other Logs Rua 21, Was Well Cored
Combo
Yes
23, CASING RECORD (Report all strings set in well)
CASING SIZE WEIGHT LB./FT. DEPTH SET HOLE SIZE CEMENTING RECORD AMOUNT PULLED
13 3/8” 61# 425° 17 44" 465 sx
8 5/8" 324 2,002’ 12 14" 650 sx.
5 4" 17# 10,05¢° 778" 553 sx
24, LINER RECORD 25, TUBING RECORD
SIZE TOP BOTTOM SACKS CEMENT | SCREEN SIZE DEPTH SET PACKER SET
278 9,925’ 9,869’
26. Perforation record (interval, size, and number) 27, ACID, SHOT, FRACTURE, CEMENT, SQUEEZE, ETC.
DEPTH INTERVAL AMOUNT AND KIND MATERIAL USED
2,021 -9,964* 6 8PF, 37", 222 shots .
,4.'73 I SRS
28 PRODUCTION /e ;
Date First Production Production Method (Flowing, gas lift, pumping - Size and type pump) Well Status (Prod. or Sfuping
05/17/01 Flowing Prod. i
L
Date of Test Hours Tested Choke Size Pred'n For Gil - Bbt Gas « MCF Water gbl. 06!0
Test Period ot
05/19/01 24 open ¢ 250 0 et
Flow Tubing Casing Pressured Calculated 24- Oif - BbL Gas - MCF Water - Bbl. i i
Press. Hour Rate [7)
4 0 250 0
29 Disposition of Gas (Sold, used jor Juel, venled, sic.} lest Witnessed By
Sold
730, Lt Aftachments

logs, inclinational survey

Printed

Name Cathy Rowan

Title

Sr. Engineering Technician  Date  05/21/01

.



INSTRUCTIONS

This form is to be filed with the appropriate District Office of the Division not fater than 20 days after the completion of any newly-dritled or
deepened well. It shall be accompanied by one copy of all electrical and radio-activity logs run on the well and a summary of all special tests
conducted, including drilt stetn tests. Alt depths reported shall be measured depths. In the case of directionally drilled wells, true vertical
depths shalk also be reported. For multipte completions, items 25 through 29 shalt be reported for each zone. The form is to be filed in
quintuplicate except on state land, where six copies are required. See Rule 1105,

INDICATE FORMATION TOPS IN CONFORMANCE WITH GEOGRAPHICAL SECTION OF STATE
Southeastern New Mexico Northwestern New Mexico

T. Anhy T. Canyon 8350 T. Qjo Alamo T. Penn, "B"
T. Salt T. Strawn 8881 T. Kirtland-Fruitland T. Penn. "C*
B, Sait T. Atoka 9464 T. Pictured Cliffs T. Penn, "D"
T. Yates T. Miss T. Cliff House T. Leadviile
T. 7 Rivers T. Devonian T. Menefee T. Madison
T. Queen_- T. Silurian T. Point Lookout T. Elbert
T. Grayburg_ - T. Montoya T. Mancos T. McCracken
T. San Andres T. Simpson T. Gallup T. Ignacio Otzte
T. Glotieta 3199 T. McKee Base Greenhom T. Granite
T. Paddock T. Eilenburger T. Dakota T
T. Blinebry T. Gr. Wash T. Morrison T.
T.Tubb 4059 T. Delaware Sand T.Todiito T
T. Drinkard T. Bone Springs T. Entrada T.
T. Abo 5018 T. T. Wingate T.
T. Wolfcamp 6740 T. T. Chinie T.
T. Penn T. T. Permian T,
T.Cisco (BoughC)___ 8242 T. T. Penn "A" T,
OIL OR GAS
SANDS OR ZONES
No. I, from......c.oooiiiiiiiiannn, (o T PPN No. 3, from......cocvviiieeninnnnnen. Lo T TP
No. 2, from.....ccovvevviiiniinnian. (o TSP No. 4, flom......ocoveiiiinniinnnen.. 1 TS U U,
IMPORTANT WATER SANDS
Include data on rate of water inflow and elevation to which water rose in hole.
No. L from.. o e (R SN feet e
No. 2, froM. ..o 11 T R PN feet. . e
No. 3, from....cooviiii e, B0 (T U
LITHOLOGY RECORD (Attach additional sheet if necessary)
From To Tl[::c;c::tss Lithology From To T;lr:cg :tss Lithology
5000 5290 | 290 Dolomite
5290 {5310 | 20 No sample
5310 5500 | 190 Dolomite w/tr of shale
5500 5520 120 No sample

Dolomite w/ir of shale
Dolomite w/tr of is & shale
Dolomite wls, chert, & shale
Dolomite w/tr of ss, sh Is

5520 | 6730 | 1210
6730 | 7480 | 750
7480 | 9140 | 1660
9140 { 10040 | 910




UIl UKILLING LOK TOUDI 02092 Uo/es "V 1ai2D NVLIBY  JUT/uE

v

Deviation surveys taken on Sonthweslern Enerqy Production Company’s No
BLuff "36" State Com #2 well in Eddy County, New Mexico:

Degth chrce
190 1.00
302 75
395 1.00
492 .75
765 .50

1042 .75
1319 .75
1645 .75
1845 .75
1950 1.00
2166 2.00
2256 1.50
2412 1.75
2597 1.75
2784 2.00
3084 2.00
3372 2.00
3591 2.00
3839 2.00Q
4119 2.00
4210 3,25
4303 2.75
4365 2.50
4523 3.00
4614 2.75
4707 2.50
4798 - 2.75
4891 3.00
4983 3.00
5132 2.75
5227 3.00
5414 3.00
5662 2.75
5822 3.00
6063 1.00
5249 3.00
6374 2.50
6469 2.75
6807 1.50
7240 2.00
7450 2.25
7741, 2.25
7986 2.75
#8140 2.00
2450 .00

8344 1.50



Ull DRLILLENG LBK 1OUDT OD0%EY UD/EE VI IE.&£2 W, IDY  uziye
2098 1.00
9501 .50
3870 1.758

I hexeby certify that I have personal knowledge of the facts placed on
this sheet and that such infoxmation given above is true and complete.

e

patter?é’n—ﬁmx Drilling Co., LP, LLLP

Before me, the undexsigned authority, on this day personally appeared
John W. Norton, known to me to be the person whose name is aubscribed
hexeto, who, after baing duly sworn, omn oath states that he is the
drilling cantractor of the well identified in this instrument and that
such well was not intentionally deviated from the vertical whatsoever.

(Lt

Johﬁ/ﬁ. Nexton

SWORN AND SUBSCRIBED TO before me this 21zt day of May 2001,

Notary Public in an
Lubbock County, Texas.




10/29/2008 WED §:1%

FAX 7132929550 Lime Rock Management

Fooz/002

CI04AReport Page 1 of 1
1625 N. French Dir, Hobbs, 1M 88240 State of New Mexico Form C-143
Phanc:(505) 393-6161 Fax:(503) 393-0720 . Permit 76583
" Energy, Minerals and Natural Resources
130t W, Grond Ava, Atesia, NM 382(0 o . )
Phone:(5035) 748-1283 Fani(505) 748-9720 0il Conservation Division
: 1220 S. St Francis Dr.
Santa Fe, NM 87505
Change of Operator
Previous Operator Information New Operator Informatinn
: Effective Date:  [4/15/2008 i
: OGRID: 148111 OGRID: 255333
| SOUTHWESTERN ENERGY
§ Narae: PRODUCTION COMPANY Name: LIME ROCK RESOURCES 4, L.P.
Address: 2350 N, SAM HOUSTON PKWY E  Address: 111 BAGBY STREET
Address: SUITE 300 Address: SUITE 4600

Ciity, State, Zip: HOUSTON , TX 77032

City, State, Zip: HOUSTON , TX 77002

I hereby certify that the rules of the Oil Conservation Division have been complied with and that the
information on this form and the certified Tist of wells is true to the best of my knowledge and belief,

[

Previous Operator
./7,
Signature: r/ A / :
yah

Printed __,
Name: .3 V¥ BQLQ\DT c.
Title: NP LAavd '

Date: ‘°/5\°t ID?? Phone: 93‘ (AT M

New Operator

Signature! / ; Z %;?‘/’—/_w

Printed , .
Name: ( . .7/';4 ﬂ'%//”’
Titte: oy J;w/f. Voo e Af- A4
7
Date: 0/ 2> Phone: T4 Z G2, /fff//-/
I 4

NMOCD Approval

Electronic Signature:

Paul Kautz, District 1

Efectronic Signature: Jane Prouty, District 2
Date: October 29, 2008

hitp://www.emnrd.state.om.us/OCD/QCDPermitting/Report/C104A/C104AReport.aspx? ..

10/29/2008



ChangeOp Comments

QOGRID: [148111] SOUTHWESTERN ENERGY PRODUCTION COMPANY

Permit Number: 76583

Permit Type: ChangeOp

Created Comment
Comment

By Date
I showy a bond ia your Financial Assuranca raport that requires bonding - 30-015.34552. 1 cannot approva the change

BEHILLIPS of operator until bonding for this well is receivad. Quastions? Call ma 475-3481, 10#5/2008
The form €-145 that is attached isthe wrong one. The Permit number that is requitad to be signed and attached

DMULL should be 78583, and not 50102, Please send the coract, signed permit number 765683 and then resubmit. if you 1042342008
have questions on this matter, please call Donna Mull (575) 393-B1681 ext 115.




Page 1 of 3

U~14>
District § . .
1625 N. French Dr., Hobbs, NM 88240 State of New Mexico Form C-145
Phone:(575} 393-6161 Fax:(575) 393-0720 . August 1, 2011
Distrct 11 Energy, Minerals and Natural
811 S. Tirst 5t., Artesia, NM B8210 .
Phone:(575) 748-1283 Fax:(575) 748-9720 Resources Parmit 140504
District 111
1000 Rio Brazos Rd., Aztec, NM 87410 i i ivisi
phme;f;05)334-5173 Fax:(505) 334-6170 Oil Conservation Division
Distriet IV :
izzosc. St Eroeis Dr., Santa Fe, NM 87505 1220 S. St Francis Dr.
Phone:(505) 476-3470 Fax:(505) 476-3462
one:(305) il Santa Fe, NM 87505
Change of Operator
Previous Operator Information New Operator Information
Effective Dafe: IEffcctivc on the date of approval by the OCD !
OGRID: 255333 OGRID: 281994
Name: LIME ROCK RESOURCES A, L.P.  Name: LRE OPERATING, LLC
Address: 1111 Bagby Street Address: 1111 Bagby
Suijte 4600 Suite 4600
City, State, Zip: Houston, TX 77002 City, State, Zip: Houston, TX 77002

[ hereby certify that the rules of the Oil Conservation Division have been complied with and that the
information on this form and the certified list of wells is true to the best of my knowledge and befief.

Additionally, by signing below, LRE OPERATING, LLC certifies that it has read and understands the
following synopsis of applicable rules.

PREVIOUS OPERATOR certifies that all below-grade tanks constructed and installed prior to June 16, 2008
associated with the selected wells being transferred are either (1) in compliance with 19.15.17 NMAC, (2)
have been closed pursuant to 19.15.17.13 NMAC or (3) have been retrofitted to comply with Paragraphs 1

through 4 of 19.15.17.11(1) NMAC,
LRE OPERATING, LLC understands that the OCD's approval of this operator change:

1. constitutes approval of the transfer of the permit for any permitted pit, below-grade tank or closed-
loop system associated with the selected wells; and

2. constitutes approval of the transfer of any below-grade tanks constructed and installed prior fo June
16, 2008 associated with the selected wells, regardless of whether the transferor has disclosed the
existence of those below-grade tanks to the transferee or to the OCD, and regardless of whether the
below-grade tanks are in compliance with 19.15.17 NMAC.

http://www.emnrd.state.nm.us/ocd/OCDPermitting/Report/C104A/C1 04AReport.aspx?Per... 12/1/2011



C-145 Page 2 of'3

As the operator of record of wells in New Mexico, LRE OPERATING, LLC agrees to the following
statements:

1. Fam responsible for ensuring that the wells and related facilities comply with applicable statutes and
rules, and am responsible for all regulatory filings with the OCD. | am responsible for knowing all
applicable statutes and rules, not just the rules referenced in this list. I understand that the OCD’s
rules are available on the OCD website under “Rules,” and that the Water Quality Conirol
Commission rules are available on the OCD website on the "Publications” page.

2. lunderstand that if | acquire wells from another operator, the OCD must approve the operator change
before | begin operating those wells. See 19.15.9.9.B NMAC. I understand that if | acquire wells or
facilities subject fo a compliance order addressing inactive wells or environmental cleanup, before the
OCD will approve the operator change it may require me to enter into an enforceable agreement to
return those wells fo compliance. See 19,15.9.9.C{2) NMAC.

3. I must file a monthly C-115 report showing production for each non-plugged well completion for which
the OCD has approved an allowable and authonzation to transport, and Injection for each injection
well, See 19.15.7.24 NMAC. [ understand that the OCD may cancel my authority to transport from or
inject into ail the wells | operate if | fail to file C-115 reports, See 19.15.7.24.C NMAC.

4. lunderstand that New Mexico requires wells that have been inactive for certain time periods to be
plugged or placed on approved temporary abandonment, See 19.15.25.8 NMAC. | understand the
requirements for plugging and approved temporary abandonment in 19.15.25 NMAC. | understand
that | can check my compliance with the basic requirements of 19.15.25.8 NMAC by using the
“Inactive Well List’ on OCD's website.

5. Imust keep current with financial assurances for well plugging. | understand that New Mexico
requires each state or fee well that has been inactive for more than two years and has not been
plugged and released fo be covered by a single-well financial assurance, even if the well is also
covered by a bianket financial assurance and even if the well is on approved temporary abandonment
status. See 19,15.8.9.C NMAC. | understand that | can check my compliance with the single-weli
financial assurance requirement by using the “Inactive Well Additional Financial Assurance Report*
on the OCD's website.

6. 1am responsible for reporting releases as defined by 19.15.29 NMAC. | understand the OCD will fook
to me as the operator of record to take corrective action for releases at my wells and related facilities,
including releases that occurred before 1 became operator of record.

7. lhave read 19.15.5.9 NMAC, commonly known as “Part 5.9," and understand that to be in
compliance with its requirements | must have the appropriate financial assurances in place, comply
with orders requiring corrective action, pay penalties assessed by the courts or agreed to by me in a
setitement agreement, and not have foo many wells out of compliance with the inactive well rule
(19.15.25.8 NMAC). If.| am in violation of Part 5.9, | may not be allowed fo drill, acquire or produce

19.15.26.8 NMAC, 19.15.9.9 NMAC and 19.15.14.10. NMAC. If | am in violation of Part 5.9 the OCD
may, after notice and hearing, revoke my existing injection permits. See 19.15.26.8 NMAC,

8. Forinjection wells, | understand that | must report injection on my monthly C-115 report and must
operate my wells in compliance with 19.15.26 NMAC and the terms of my injection permit, |
understand that | must conduct mechanical integtity tests on my injection wells at least once every
five years. See 19.15.26.11 NMAC. | understand that when there is a continuous one-year period of
non-injection into all wells in an injection or storage project or into a saltwater disposal well or special
purpose injection well, authority for that injection automatically terminates. See 19.15.26.12 NMAC. |
understand that if  transfer operation of an injection well to another operator, the OCD must approve
the transfer of authority to inject, and the OCD may require me to demonstrate the well's mechanical
integrity prior to approving that transfer. See 19.15.26.15 NMAC.

hitp://www.emnrd.state.nm.us/ocd/OCDPermitting/Report/C104A/C104AReport.aspx?Per... 12/1/2011
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