NB Oil. CONSERVATION
ARTESIA DISTRICT

Form 3160-3 OCT 9 2 2018 FORM APPROVED
(June 2015) * OMB No, 1004-0137

Expires: January 31, 2018
UNITED STATES

DEPARTMENT OF THE INTERIOR RECEIVED 5. Lease Serial No.
BUREAU OF LAND MANAGEMENT NMNMO002425
APPLICATION FOR PERMIT TO DRILL OR REENTER 6. 1f Indian, Allotce or Tribe Name
PaN

a. Type of work: DRILL [ ] REENTER 7.1f Unit or CAAgreetE\e Name and No.

1b. Type of Well: oilWell [ ] Gaswell [ ] Other
lc. Type of Completion: I:l Hydraulic Fracturing D Single Zone Multiple Zone

8. Lease Name and Well No &
THUNDERBIRD DEVELOPMENT UNIT

2. Name of Operator

APACHE CORPORATION

3a. Address 3b. Phone No. (include area code)
303 Veterans Airpark Lane #1000 Midland TX 79705 (432)818-1000

\lO“‘Fleld and‘Poo\l ot*Exploratory

£ ‘,Y\%SO / LOCO; HlLLS GLORIETA-YESO
4. Location of Well (Report location clearly and in accordance with any State requirements. *) 1Sk M?;*T\R zM\or Blk. and Survey or Area

Atsurface SENE /2411 FNL /1010 FEL / LAT 32.8786637 / LONG -103.9716533 |SEC 33/J 165,/ RI0E / NMP

12. County or Parish 13. State
EDDY NM

§ g@g,Unil dedicated to this well

14. Distance in miles and direction from nearest town or post office*
5.4 miles

15. Distance from proposed*
focation to nearest 100 feet
property or lease line, ft. 599.35
(Also to nearest drig. unit line, if any)

18. Distance from proposed location* 07/BLM/BIA Bond No. in file
to nearest well, drilling, completed,

applied for, on this lease, f. 40 feet 4701_@/77 € &% FED: NMB000736

21. Elevations {Show whether DF, KDB, RT, GL, etc.)
3737 feet

daf é work will start* 23. Estimated duration
20 days

22 tAgprommate
07/01 /201 9

\24 Attachmerg/

The following, completed in accordance with the requ1r rf{s of Onshor Oll and Gas Order No. 1, and the Hydraulic Fracturing rule per 43 CFR 3162.3-3
(as applicable) g

1. Well plat certified by a registered surveyor. 4. Bond to cover the operations unless covered by an existing bond on file (see
2. A Drilling Plan. ; Item 20 above).
3. A Surface Use Plan (if the location is owmonal ForesLSystem Lands, the | S. Operator certification.

SUPO must be filed with the appropriate Eorest Service Ofﬁgf/) 6. Such other site specific information and/or plans as may be requested by the
\ BLM.
25. Signature Name (Printed/Typed) Date
(Electronic Submission) Sorina Flores / Ph: (432)818-1167 02/05/2019
Title
Supv of Drilling Services
Approved by: (Sagnature) Name (Printed/Typed) Date
(Electronlc'Submlssmn) Cody Layton / Ph: (575)234-5959 09/27/2019
Office
CARLSBAD

Appllcan%n ap\proval does not wa.nant or certify that the applicant holds legal or equitable title to those rights in the subject lease which would entitle the
apphcant toconduct operatlgf ereon.

Title 18 U.S.C. Section 1001 and Title 43 U.S.C. Section 1212, make it a crime for any person knowingly and willfully to make to any department or agency
of the United States any false, fictitious or fraudulent statements or representations as to any matter within its jurisdiction.
(,u,ﬁ Ho-3~19

*(Instructions on page 2)

(Continued on page 2)



PECOS DISTRICT
DRILLING CONDITIONS OF APPROVAL

OPERATOR’S NAME: | Apache Corporation
LEASE NO.: | NMNM0002425
WELL NAME & NO.: | Thunderbird Development Unit 1H
SURFACE HOLE FOOTAGE: | 2411°’/N & 1010°/E

BOTTOM HOLE FOOTAGE | 100°/S & 380°/E

LOCATION: | Section 33, T.16 S., R.30 E., NMPM

COUNTY: | Eddy County, New Mexico

H2S (% Yes :No
Potash {¥: None "t Secretary C:R-111-P
Cave/Karst Potential | & Low  Medium (> High
Variance > None (% Flex Hose  Other
Wellhead " Conventional ' Multibow] : Both
Other I4 String Area ICiCapitan Reef CWIPP
Other I_iFluid Filled I} Cement Squeeze | [} Pilot Hole
Special Requirements| 7 Water Disposal | [Zi COM ¥ Unit

A. HYDROGEN SULFIDE

A Hydrogen Sulfide (H2S) Drilling Plan shall be activated 500 feet prior to drilling
into the Yates, Tansill, and Queen formation. As a result, the Hydrogen Sulfide area
must meet Onshore Order 6 requirements, which includes equipment and
personnel/public protection items. If Hydrogen Sulfide is encountered, please
provide measured values and formations to the BLM.

B. CASING

1. The 13-3/8 inch surface casing shall be set at approximately 400 feet (a minimum of
70 feet (Eddy County) into the Rustler Anhydrite and above the salt) and cemented

to the surface.

a. If cement does not circulate to the surface, the appropriate BLM office shall
be notified and a temperature survey utilizing an electronic type temperature
survey with surface log readout will be used or a cement bond log shall be run
to verify the top of the cement. Temperature survey will be run a minimum of
six hours after pumping cement and ideally between 8-10 hours after
completing the cement job.

b. Wait on cement (WOC) time for a primary cement job will be a minimum of 8
hours or 500 pounds compressive strength, whichever is greater. (This is to
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include the lead cement)

¢. Wait on cement (WOC) time for a remedial job will be a minimum of 4 hours
after bringing cement to surface or 500 pounds compressive strength,
whichever is greater.

d. If cement falls back, remedial cementing will be done prior to drilling out that
string.

2. The minimum required fill of cement behind the 9-5/8 inch intermediate casing shall
be set at approximately 3200 feet is:

Option 1 (Single Stage):

¢ Cement to surface. If cement does not circulate see B.1.a, c-d above.

Option 2:
Operator has proposed a DV tool, the depth may be adjusted as long as the cement is
changed proportionally. The DV tool may be cancelled if cement circulates to
surface on the first stage.
a. First stage to DV tool: Cement to circulate. If cement does not circulate off
the DV tool, contact the appropriate BLM office before proceeding with

second stage cement job.

b. Second stage above DV tool:

e Cement to surface. If cement does not circulate, contact the appropriate
BLM office.

3. The minimum required fill of cement behind the production casing is:

e Cement should tie-back at least 200 feet into previous casing string.
Operator shall provide method of verification.
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C. PRESSURE CONTROL

1. Variance approved to use flex line from BOP to choke manifold. Manufacturer’s
specification to be readily available. No external damage to flex line. Flex line to be
installed as straight as possible (no hard bends).”

Option 1:

a. Minimum working pressure of the blowout preventer (BOP) and related
equipment (BOPE) required for drilling below the surface casing shoe
shall be 2000 (ZM) psi.

b. Minimum working pressure of the blowout preventer (BOP) and related
equipment (BOPE) required for drilling below the intermediate casing
shoe shall be 2000 (2M) psi.

Option 2:

1. Operator has proposed a multi-bowl wellhead assembly. This assembly will only
be tested when installed on the surface casing. Minimum working pressure of the
blowout preventer (BOP) and related equipment (BOPE) required for drilling
below the surface casing shoe shall be 2000 (2M) psi.

a. Wellhead shall be installed by manufacturer’s representatives, submit
documentation with subsequent sundry.

b. If the welding is performed by a third party, the manufacturer’s
representative shall monitor the temperature to verify that it does not
exceed the maximum temperature of the seal.

c. Manufacturer representative shall install the test plug for the initial
BOP test.

d. If the cement does not circulate and one inch operations would have
been possible with a standard wellhead, the well head shall be cut off,
cementing operations performed and another wellhead installed.

e. Whenever any seal subject to test pressure is broken, all the tests in
0OOGO2.1I1.A.2.1i must be followed.

D. SPECIAL REQUIREMENT (S)
Unit Wells

The well sign for a unit well shall include the unit number in addition to the surface and
bottom hole lease numbers. This also applies to participating area numbers. If a
participating area has not been established, the operator can use the general unit

Page 3 of 9



designation, but will replace the unit number with the participating area number when the
sign is replaced.

Commercial Well Determination

A commercial well determination shall be submitted after production has been
established for at least six months.
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GENERAL REQUIREMENTS

The BLM is to be notified in advance for a representative to witness:

1.

Spudding well (minimum of 24 hours)
Setting and/or Cementing of all casing strings (minimum of 4 hours)
¢. BOPE tests (minimum of 4 hours)

op

[X] Eddy Count
y y
Call the Carlsbad Field Office, 620 East Greene St., Carlsbad, NM 88220,
(575) 361-2822

X Lea County
Call the Hobbs Field Station, 414 West Taylor, Hobbs NM 88240, (575)
393-3612

Unless the production casing has been run and cemented or the well has been
properly plugged, the drilling rig shall not be removed from over the hole without
prior approval.

a. Inthe event the operator has proposed to drill multiple wells utilizing a
skid/walking rig. Operator shall secure the wellbore on the current well, after
installing and testing the wellhead, by installing a blind flange of like pressure
rating to the wellhead and a pressure gauge that can be monitored while drilling is
performed on the other well(s).

b. When the operator proposes to set surface casing with Spudder Rig
¢ Notify the BLM when moving in and removing the Spudder Rig.

e Notify the BLM when moving in the 2" Rig. Rig to be moved in within 90
days of notification that Spudder Rig has left the location.

s BOP/BOPE test to be conducted per Onshore Oil and Gas Order No. 2 as soon
as 2nd Rig is rigged up on well.

Floor controls are required for 3M or Greater systems. These controls will be on the
rig floor, unobstructed, readily accessible to the driller and will be operational at all
times during drilling and/or completion activities. Rig floor is defined as the area
immediately around the rotary table; the area immediately above the substructure on

" which the draw works are located, this does not include the dog house or stairway

arca.

The record of the drilling rate along with the GR/N well log run from TD to surface
(horizontal well — vertical portion of hole) shall be submitted to the BLM office as
well as all other logs run on the borehole 30 days from completion. If available, a
digital copy of the logs is to be submitted in addition to the paper copies. The Rustler
top and top and bottom of Salt are to be recorded on the Completion Report.
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A.

B.

CASING

. Changes to the approved APD casing program need prior approval if the items

substituted are of lesser grade or different casing size or are Non-API. The Operator
can exchange the components of the proposal with that of superior strength (i.e.
changing from J-55 to N-80, or from 36# to 40#). Changes to the approved cement
program need prior approval if the altered cement plan has less volume or strength or
if the changes are substantial (i.e. Multistage tool, ECP, etc.). The initial wellhead
installed on the well will remain on the well with spools used as needed.

Wait on cement (WOC) for Potash Areas: After cementing but before commencing
any tests, the casing string shall stand cemented under pressure until both of the
following conditions have been met: 1) cement reaches a minimum compressive
strength of 500 psi for all cement blends, 2) until cement has been in place at least 24
hours. WOC time will be recorded in the driller’s log. The casing intergrity test can
be done (prior to the cement setting up) immediately after bumping the plug.

Wait on cement (WOC) for Water Basin: After cementing but before commencing:
any tests, the casing string shall stand cemented under pressure until both of the
following conditions have been met: 1) cement reaches a minimum compressive
strength of 500 psi at the shoe, 2) until cement has been in place at least 8 hours.
WOC time will be recorded in the driller’s log. See individual casing strings for
details regarding lead cement slurry requirements. The casing intergrity test can be
done (prior to the cement setting up) immediately after bumping the plug.

Provide compressive strengths including hours to reach required 500 pounds
compressive strength prior to cementing each casing string. Have well specific
cement details onsite prior to pumping the cement for each casing string.

No pea gravel permitted for remedial or fall back remedial without prior authorization
from the BLM engineer.

On that portion of any well approved for a SM BOPE system or greater, a pressure
integrity test of each casing shoe shall be performed. Formation at the shoe shall be
tested to a minimum of the mud weight equivalent anticipated to control the
formation pressure to the next casing depth or at total depth of the well. This test
shall be performed before drilling more than 20 feet of new hole.

If hardband drill pipe is rotated inside casing, returns will be monitored for metal. If
metal is found in samples, drill pipe will be pulled and rubber protectors which have a
larger diameter than the tool joints of the drill pipe will be installed prior to
continuing drilling operations.

Whenever a casing string is cemented in the R-111-P potash area, the NMOCD
requirements shall be followed.

PRESSURE CONTROL
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1. All blowout preventer (BOP) and related equipment (BOPE) shall comply with well
control requirements as described in Onshore Oil and Gas Order No. 2 and API RP 53
Sec. 17.

2. If a variance is approved for a flexible hose to be installed from the BOP to the choke
manifold, the following requirements apply: Check condition of flexible line from
BOP to choke manifold, replace if exterior is damaged or if line fails test. Line to be
as straight as possible with no hard bends and is to be anchored according to
Manufacturer’s requirements. The flexible hose can be exchanged with a hose of
equal size and equal or greater pressure rating. Anchor requirements, specification
sheet and hydrostatic pressure test certification matching the hose in service, to be
onsite for review. These documents shall be posted in the company man’s trailer and
on the rig floor.

3. 5M or higher system requires an HCR valve, remote kill line and annular to match.
The remote kill line is to be installed prior to testing the system and tested to stack
pressure.

4. 1If the operator has proposed a multi-bowl wellhead assembly in the APD. The
following requirements must be met:

a. Wellhead shall be installed by manufacturer’s representatives, submit
documentation with subsequent sundry.

b. If the welding is performed by a third party, the manufacturer’s
representative shall monitor the temperature to verify that it does not
exceed the maximum temperature of the seal.

c. Manufacturer representative shall install the test plug for the initial BOP
test.

d. Whenever any seal subject to test pressure is broken, all the tests in
00GO2.1I1.A.2.1 must be followed.

e. If the cement does not circulate and one inch operations would have been
possible with a standard wellhead, the well head shall be cut off,
cementing operations performed and another wellhead installed.

5. The appropriate BLM office shall be notified a minimum of 4 hours in advance for a
representative to witness the tests.

a. In a water basin, for all casing strings utilizing slips, these are to be set as soon
as the crew and rig are ready and any fallback cement remediation has been
done. The casing cut-off and BOP installation can be initiated four hours after
installing the slips, which will be approximately six hours after bumping the
plug. For those casing strings not using slips, the minimum wait time before
cut-off is eight hours after bumping the plug. BOP/BOPE testing can begin
after cut-off or once cement reaches 500 psi compressive strength (including
lead when specified), whichever is greater. However, if the float does not
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hold, cut-off cannot be initiated until cement reaches 500 psi compressive
strength (including lead when specified).

b. In potash areas, for all casing strings utilizing slips, these are to be set as soon
as the crew and rig are ready and any fallback cement remediation has been
done. For all casing strings, casing cut-off and BOP installation can be
initiated at twelve hours after bumping the plug. However, no tests shall
commence until the cement has had a minimum of 24 hours setup time, except
the casing pressure test can be initiated immediately after bumping the plug
(only applies to single stage cement jobs).

c. The tests shall be done by an independent service company utilizing a test
plug not a cup or J-packer. The operator also has the option of utilizing an
independent tester to test without a plug (i.e. against the casing) pursuant to
Onshore Order 2 with the pressure not to exceed 70% of the burst rating for
the casing. Any test against the casing must meet the WOC time for water
basin (8 hours) or potash (24 hours) or 500 pounds compressive strength,
whichever is greater, prior to initiating the test (see casing segment as lead
cement may be critical item).

d. The test shall be run on a 5000 psi chart for a 2-3M BOP/BOP, on a 10000 psi
chart for a SM BOP/BOPE and on a 15000 psi chart for a 10M BOP/BOPE.
If a linear chart is used, it shall be a one hour chart. A circular chart shall
have a maximum 2 hour clock. If a twelve hour or twenty-four hour chart is
used, tester shall make a notation that it is run with a two hour clock.

e. The results of the test shall be reported to the appropriate BLM office.

f. All tests are required to be recorded on a calibrated test chart. A copy of the
BOP/BOPE test chart and a copy of independent service company test will be
submitted to the appropriate BLM office.

g. The BOP/BOPE test shall include a low pressure test from 250 to 300 psi.
The test will be held for a minimum of 10 minutes if test is done with a test
plug and 30 minutes without a test plug. This test shall be performed prior to
the test at full stack pressure.

h. BOP/BOPE must be tested by an independent service company within 500
feet of the top of the Wolfcamp formation if the time between the setting of
the intermediate casing and reaching this depth exceeds 20 days. This test

does not exclude the test prior to drilling out the casing shoe as per Onshore
Order No. 2. :

DRILLING MUD
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Mud system monitoring equipment, with derrick floor indicators and visual and audio
alarms, shall be operating before drilling into the Wolfcamp formation, and shall be used
until production casing is run and cemented.

D. WASTE MATERIAL AND FLUIDS

All waste (i.e. drilling fluids, trash, salts, chemicals, sewage, gray water, etc.) created as a
result of drilling operations and completion operations shall be safely contained and
disposed of properly at a waste disposal facility. No waste material or fluid shall be
disposed of on the well location or surrounding area.

Porto-johns and trash containers will be on-location during fracturing operations or any
other crew-intensive operations.
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YAFMSS

U.S. Department of the Interior o : _ - 09/30/2019 -
BUREAUOFMNDMANAGE@%QT: > > 5 B o

per‘aiér- Certification Data Report

‘Operator Certification

I hereby certify that I, or someone under my direct supervision, have inspected the drill site and access route
proposed herein; that | am familiar with the conditions which currently exist; that | have full knowledge of state and
Federal laws applicable to this operation; that the statements made in this APD package are, to the best of my
knowledge, true and correct; and that the work associated with the operations proposed herein will be performed in
conformity with this APD package and the terms and conditions under which it is approved. | also certify that |, or the
company | represent, am responsible for the operations conducted under this application. These statements are
subject to the provisions of 18 U.S.C. 1001 for the filing of false statements.

NAME: Sorina Flores Signed on: 01/30/2019
Title: Supv of Drilling Services

Street Address: 303 Veterans Airpark Ln #1000

City: Midland State: TX Zip: 79705

Phone: (432)818-1167

Email address: sorina.flores@apachecorp.com

Field Representative

Representative Name:

Street Address:

City: State: Zip:
Phone:

Email address:



WAFMSS - - 2 o Applrcatron Data Report

09/3 0/20 1 9

U.5. Department of the interior
BUREAU OF LAND MANAGEMENT ...

e
APD ID: 10400038570 Submission Date: 02/05/2019

Operator Name: APACHE CORPORATION

Highlighted data *
reflects the most
recent changes ;

Well Name: THUNDERBIRD DEVELOPMENT UNIT Well Number: 1H Show Final Text
Well Type: OIL WELL Well Work Type: Drill
.

Section 1 - General

APD ID: 10400038570 Tie to previous NOS? N
BLM Office: CARLSBAD User: Sorina Flores
Federal/indian APD: FED

Lease number: NMNM0002425 Lease Acres: 599.35
Surface access agreement in place? Allotted? -Reservatlon
Agreement in place? NO Federal or Indian agreement 7

Agreement number:

Agreement name:
Keep application confidential? YES

Permitting Agent? NO ; PACHE COHPORATION

Operator letter of designation:

Operator Info

Operator Organization Name: APACHE C@RPORATION

Operator Address: 303“Vet" ns 4A|—rpa\ rk Lane.#1;000

Zip: 79705
Operator Phone (432)818 1000V
Operator Internet Address :
Section 2 -Well Information

Well in Master Development Plan? NO Master Development Plan name:
Well in Master SUPO? NO Master SUPO name:

Well in Master Drilling Plan? NO Master Drilling Plan name:

Well Name: THUNDERBIRD DEVELOPMENT UNIT Well Number: 1H Well APl Number:
Field/Pool or Exploratory? Field and Pool Field Name: YESO Pool Name: LOCO HILLS;

GLORIETA-YESO

Is the proposed well in an area containing other mineral resources? USEABLE WATER
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Operator Name: APACHE CORPORATION
Well Name: THUNDERBIRD DEVELOPMENT UNIT Well Number: 1H

Is the proposed well in an area containing other mineral resources? USEABLE WATER

Is the proposed well in a Helium production area? N Use Existing Well Pad? NO Nevv‘:‘{‘ v‘g;face disturbance?
Type of Well Pad: MULTIPLE WELL Multiple Well Pad Name: PAD i
Well Class: HORIZONTAL Number of Legs: 1
Well Work Type: Drill
Well Type: OIL WELL
Describe Well Type:
Well sub-Type: INFILL
Describe sub-type:

Distance to town: 5.4 Miles Distance to near 'é)t”"well 4

Reservoir well spacing assigned acres Measurement; 279 74 Acres
Well plat: ThunderbirdDevUnit1H_PlatREV SIQned »20190205143929 pdf

Well work start Date: 07/01/2019 Duratlon 20 DAYS

o

“Section 3 - Well Loc‘atibn Table |

Survey Type: RECTANGULAR
Describe Survey Type:

Datum: NAD83 Vertical Datum: NAVD88

Survey number: Reference Datum:

o -
< o @
6 S 5 €
-~ © ) °
£ lslel2 | € |3 2 = sl e| 2l & | a
e g = 5 S| 5 |g 8 |a|o
BE: 12 18 |8 |2 5 | 8§ | 8|8 |218 8 |&|8|¢F
SHL 1241 |FNL,|101 [FEL |16S |30E |33 |Aliauot |32.87866|- EDD |NEW [NEW [F [NMNM (373 [0 [0
Leg |1 0 1 SENE |37 103.9716|Y  |MEXI|MEXI| [000242 |7
” 533 co jco | |s
KOP 238 |FNL 934 |FEL [16S |30E (33 |Aluot |32.87871|- EDD [NEW [NEW [F |NMNM |-461 (420 [419
Leg |1 SENE {04 103.9714|Y  [MEXI|MEXI| |000242 o |s
# 06 co |co | |5
PPP 1249 |FSL 679 [FEL [16S |30E |33 |Aliquot |32.87761|- EDD |NEW [NEW [F [NMLCO |-884 [489 |462
Leg [0 NESE |1 103.9705]Y  |MEXI{MEXI| (060325 4 |1
# 76 co |co
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f

Operator Name: APACHE CORPORATION
Well Name: THUNDERBIRD DEVELOPMENT UNIT

Well Number: 1H

N\ J
I .
o E g
) o
= § ° 3 S 8 c |8 g S
j o= L c 0o o = -~ i - ® =
Sl |2 |5 28|23 |2 2 o S| 21 2lg 8|5 alo
%) = K I o |® ]
2 |z @ |a@ |2 |@ |8 |= 8 S |8l | =18 & |w|S|P
EXIT (100 |FSL |380 |FEL [16S |30E |4  |Aliquot |32 85656 |- EDD |NEW [NEW |F |[NMLCO {-964 (126 (470
Leg SESE (11 103.9695|Y MEXI \MEXI| 1060325 11 1
#1 969 CO |Cco R.
BHL 1100 |FSL |380 |FEL [16S |30E |4  |Aliquot |32 85656 |- EDD |NEW 126 |470
Leg SESE |11 103.9695|Y in
#1 969 -
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3742.0'

APACHE CORPORATION

THUNDERBIRD DEVELOPMENT UNIT #1H

(2411’ FNL & 1010’ FEL)
SECTION 33, T16S, R30E
N. M. P. M., EDDY CO., NEW MEXICO

3743.1° 720

600’

_N_

400’

3742.3'

3742.3

3739.8'

LONG: 103.97165330° W (NADE3)
LAT: 32°52°43.1895" N (NADZ7)
LONG: 103°58°17.9519” W (NAD27)

250’

THUNDERBIRD
DEVELOPMENT
UNIT #oH

THUNDERBIRD

- DEVELOPMENT
90Q" UNT f4H 40" 40’ 40'\Y 180’

| 3743.7’

THUNDERBIRD DEVELOPMENT UNIT #1H
ELEV.: 3737
LAT: 32.87866374° N (NADB3) ¢ PROPOSED ROAD !

(SEE ROAD EASEMENT)

PROPOSED u
PAD \

400’

EXISTING FLECTRIC
£
600’

7 |
THUNDERBIRD

€ DEVELOPMENT

3742.9"' /

From the intersection of CR—219 (Goat Roper Rd.) and CR-257 (Mallet Rd.)

UNIT 3+

150’

€ PROPOSED ELECTRIC
(SEE EASEMENT)

¢ PROPOSED SPL
(SEE SPL EASEMENT)

E

520’
DIRECTIONS TO L OCATION

Go North on CR-219 approx. 0.2 miles to a lease road on the left
Turn left and go Northwest approx. 0.2 miles to lease rood on the right,

Turn right and go North approx. 0.2 miles to a proposed road on the left

Turn left and go West agpprox. 232 feet to location on the South.

0

Firm No.:

; 3741.4'

SCALE:

17 = 100’
50

BEARINGS ARE

NAD 83 GRID — NM EAST

DISTANCES ARE
GROUND.

TX 10193838 NM 4655451

720

100

|
\ 37411 \

Copyright 2014 — All Rights Reserved

WELL NAME

1.30.19

NO.

REVISION

DATE

B

JOB NO.: LS1605191

B2 n

SURVEYING, LL

DWG. NO.: 1605191PAD

701 S. CECIL ST., HOBBS, NM 88240  (575) 964-8200

SCALE: 1" = 100’

DATE: 6-01-2016

SURVEYED BY:ML/CG

DRAWN BY: RMH

APPROVED BY: RMH

SHEET : 1 OF 1




APACHE CORPORATION
INTERIM RECLAMATION

THUNDERBIRD DEVELOPMENT UNIT #1H

(2411’ FNL & 1010’ FEL)
SECTION 33, T16S, R30E
N. M. P. M., EDDY CO., NEW MEXICO

720’

¢ PROPOSED ROAD
(SEE ROAD EASEMENT)\

" INTERIM RECLAMATION.

400’

€ PROPOSED ELECTRIC
(SEE EASEMENT)

150’

E

600’

€

EXISTING ELECTRIC

THUNDERBIRD
DEVELOPMENT
UNIT #2H
8 8 THUNDERBIRD
o I DEVELOPMENT
220" UM feH 40°  40'\ 40’ | 180’
THUNDERBIRD
c DEVELOPMENT
UNIT #3H

PROPOSED w
‘,//F-PAD
|

LONG:

THUNDERBIRD DEVELOPMENT UNIT #1H
ELEV.:
LAT: 32.87866374° N (NAD83)
103.97165330° W (NADB3)
LAT: 32°52°43.1895" N (NADZ7)
LONG: 103°58°17.9519” W (NAD27)

3737°

520’

720

(SEE SPL EASEMENT)

¢ PROPOSED SPL /

SCALE: 1" = 100’

o] 50 100

BEARINGS ARE
ND 83 GRID — NM EAST
DISTANCES ARE
GROUND.

Firm No.:

DIRECTIONS 7O (OCATION

From the intersection of CR—219 (Goat Roper Rd.) and CR-257 (Mallet Rd.)
Go North on CR-219 approx. 0.2 miles to a /ease road on the /left;

Turn fleft and go Northwest approx. 0.2 miles to lease road on the right
Turn right and go North approx. 0.2 miles to a proposed road on the left;
Turn left and go West agpprox. 232 feet to location on the South.

TX 10193838 NM 46554517

Copyright 2014 — All Rights Reserved

WELL NAME [1.30.19]

NO.| REVISION | DATE

JOB NO.: LS1605191

DWG. NO.:1605191REC

701 S. CECIL ST., HOBBS, NM 88240

SURVEYING, LLC

(575) 964-8200

SCALE: 1" = 100’

DATE: 6-01-2016

SURVEYED BY:ML/CG

DRAWN BY: RMH

APPROVED BY: RMH

SHEET : 1 OF 1




LOCATION VERIFICATION MAP
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>
SECTION 33, TWP. 16 SOUTH, RGE. 30 EAST,
N. M. P. M., EDDY CO., NEW MEXICO
OPERATOR: Apache Corporation LOCATION: 2411" FNL & 1010’ FEL
LEASE: Thunderbird Development Unit CONTOUR INTERVAL: 10’
WELL NO.: 1H USGS TOPO. SOURCE MAP:
ELEVATION: 3737’ Henshaw Tank, NM (P. E. 1985)
Firm No.: TX 10193838 NM 4655457 Copyright 2014 ~ All Rights Reserved
SCALE: 1" = 1000’
DATE: 6-01-2016
WELL NAME (1.30.19 SURVEYED BY:ML/CG
NO. REVISION | DATE DRAWN BY: LPS

JOB NO.:

£S1605191 __ SURVEYING, LLC APPROVED BY: RMH

DWG. NO.:

1605191LVM 701 S. CECIL ST., HOBBS, NM 88240  (575) 964—8200 SHEET : 1 OF 1




VICINITY MAP

NOT TO SCALE

-N-
SECTION 33, TWP. 716 SOUTH, RGE. 30 FAST,
N M P M, EDDY CO., NEW MEXICO
OPERATOR: Apache Corporation LOCATION: 2411’ FNL & 1010° FEL
LEASE: Thunderbird Development Unit ELEVATION: 3737’

WELL NO.: _1H

Firm No.: TX 10193838 NM 4655451 Copyright 2014 — All Rights Reserved

SCALE: NTS

DATE: 6-01-2016
WELL NAME (1.30.19

SURVEYED BY:ML/CG
NO.| REVISION | DATE

DRAWN BY: LPS

JOB NO.: LS1605191 SURVEYING, LLC

APPROVED BY: RMH
SHEET : 1 OF 1

DWG. NO.: 1605191VM 701 S. CECIL ST., HOBBS, NM 88240 (575) 964-8200




TAFMSS :

U.S. Department of the Interior
BUREAU OF LAND MANAGEMENT . <...::

e

- Drilling Plan Data Report

APD ID: 10400038570

Operator Name: APACHE CORPORATION

Well Name: THUNDERBIRD DEVELOPMENT UNIT
Well Type: OIL. WELL

\_

Submission Date: 02/05/2019

Well Number: 1H
Well Work Type: Drill

Highiighted daia
reflects the | st
recent changes -

Show Final Text

Section 1 - Geologic Formations = -

57 Formation Name”. .
1 RUSTLER 3737 N
2 TOP SALT 3224 N
3 TANSILL 2538 199 N
4 YATES 2379 NATURAL GAS OIL N
5 SEVEN RIVERS 2119 NATURAL GAS, OIL N
6 QUEEN NATURAL GAS, OIL N
7 GRAYBURG NATURAL GAS, OIL N
8 SAN ANDRES 2968 NATURAL GAS, OIL N
9 GLORIET;({‘}' . 4398 NATURAL GAS, OIL Y
10 YESO ~ 4451 NATURAL GAS,OIL Y

o .Section 2 - Blowout Preve’ntidh”

I

Pressure Rating (PS1): 2M

Rating Depth: 8000

Equiﬁrﬁ'ent: Rotating Hééd, Mud Gas Separator, Blow Down Pit, Flare Line, Ignitor

Requestihsl‘{\/,.a‘j'i‘a i:e” YES

Variance request: Apache request a variance to use a flexible hose between BOP and choke manifold. Flex hose may vary
pending availability. A quality control inspection and test certificate will be available for review.
Testing Procedure: BOP/BOPE will be tested by independent service company to 250psi low &amp; high pressure indicated
above per Onshore Order 2 requirements. System may be upgraded to higher pressure but sill tested to WP listed . If system
is upgraded, all components installed will be functional &amp; tested. Pipe rams will be operationally checked each 24 hr
period. Blind rams will be operationally checked on each TOOH. These checks will be noted on daily tour sheets. Other
accessories to BOP equipment will include Kelly cock &amp; floor safety valve (inside BOP), choke lines &amp; choke

manifold. (see attached schematic)
Choke Diagram Attachment:
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Operator Name: APACHE CORPORATION

Well Name: THUNDERBIRD DEVELOPMENT UNIT

Well Number: 1H

ThunderbirdDevUnit1H_BOP_3M_2M_AnnularManifoldSchematic_20190129141641.pdf

BOP Diagram Attachment:

ThunderbirdDevUnit1H_BOP_3M_2M_Inst_on_Surf_Manifold_Schem_20190129141649.pdf

Flexline_20190827144946.pdf

__Section3-Casing = . .

o
o o LigH
£ =2 |n I2 2 - L g
2 512 |3 |7 |3 8 el et (B[ |8
g ;
9,3‘ g (6 [Blao|2 |2 |5 |@ Jdgal -} 2 9w |le |wiwe |u
=] B | p = f o0 £ @ E. s=|o |'E |F 2|19 »w n|w 2
£ D o T |2 |g|® |g |9 |5 B3 [l e Q|5 | < - | > >
Bls |32 |5 (8|88 |8 |88 8|8 |58|8|el5 S|515 |5|8 |3
ol|d T|O |0 |& ||k |&a |~ ;] |Fu|lo |[38(0 |23 olma|S |S|m |m
1 |SURFACE [17.5[13.375[NEW [API [N [0 400 00 |-974 |-1374 |400 "|[H-40l48 |ST&C 7.21[1.39 [BUOY [2.07 |[BUOY [3.47
2 [INTERMED [12219.625 [NEW (API [N |0 [3200 |0 _ (3200 |-974 (4174 [3200 |J-55(36 [LT&C 2.19 [2.33 [BUOY [2.07 {BUOY |2.56
IATE 5 S R B I ,
3 |PRODUCTI|8.5 7.0 [NEW |API |N «[0 4144 [0 4143 |-974°:|:5168 [4144 |L-80 (26 |LT&C 2.91 [1.12 [BUOY [2.39 [BUOY |2.81
ON : : 5
12611 8467 [L-80 {17 |LT&C 2.97 [1.22 [BUOY [1.94 |[BUOY [2.25

Tapered Stri'r:\tg Spec:

Casing Design Assumptions and Worksheet(s):

ThunderbirdDevUnit_SurfCsgDesignAssumpt_20190129141122.pdf
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Operator Name: APACHE CORPORATION
Well Name: THUNDERBIRD DEVELOPMENT UNIT Well Number: 1H

Casing Attachments

CasingID: 2 String Type:INTERMEDIATE

Inspection Document:

Spec Document:

Tapered String Spec:

Casing Design Assumptions and Worksheet(s):

ThunderbirdDevUnit_IntermCsgDesignAssumpt_20190129141 134. pdf

"%

CasingID: 3 String Type:PRODUCTION

Inspection Document:

Spec Document:

Tapered String Spec:

- Tapered Production String

Spec Document:

:‘I%"é_p_gred String Sp

S Th ndgrb':?d_DevUnit1 H_ProdCsgTaperedSpecs_20190129141027.pdf

Casing De5|g”?| Assumptions and Worksheet(s):

ThunderbirdDevUnit_ProdCsgDesignAssumpt_20190205144415.pdf

" Section 4 - Cement -
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Operator Name: APACHE CORPORATION

Well Name: THUNDERBIRD DEVELOPMENT UNIT

Well Number: 1H

String Type
Lead/Tail

Stage Tool
Bottom MD

Depth
Top MD

Density

> Cu Ft

Cement type

|Additives

OTHER Lead | *

. ©:|Quantity(sx)

© Yield

5o Excess%

SURFACE Lead |

1.33 | 14.8{387.(

INTERMEDIATE |Lead | "

|0 "»”2'5§o ‘

535

1.87

129 10

v 5% ‘Salt +6% Bentonlte‘
H+0. 5% Suspensnon Aid -
|+ 0.4 #/sk Defoamer

INTERMEDIATE | Tail

ClassC -

0. 2% Retarder i

PRODUCTION  |Lead 4144 |

‘Salt + 6% Bentomte

B 4—02%Retarder+ S

PRODUCTION Tail

32| 25

TXILite

+|0.4#/sk Defoamer.= -
-|1:3% Salt, 5% Gas’,
"+ |Migration' Expansion
. - |Additive ;, 0. 5% Fluid,
| Loss Agent +0.1%" Anti
settllng agent 0. 4#/sk
| Defoamer . :

Mud System Type: Closed

Will an air or gas system.berﬁecﬁ‘NO

Section 5 - Circﬁlatin‘g Medium o

Descrnbe what will be on location to control well or mitigate other conditions: BOP, Choke Manifold, Gas Buster, Blow

Down Plt Flare L|n

ith Igniter, Pre-Mix Pit, Rotating Head

Describe the mud momtormg system utilized: PVT/Pason/Visual Monitoring

Circulating Medium Table

Page 4 of 6




Operator Name: APACHE CORPORATION
Well Name: THUNDERBIRD DEVELOPMENT UNIT Well Number: 1H

= 0
o Q
—_ @ @
— Q =
5 8| 3|¢% 2

< o o o 3 o —_
2 2| &£ 5| 2 S| E| g g
P ) = = 0 ~ et [« % Q <
- Q -— = = E (=X ~ Q
g | 2 S 5| 5| S| ® 2| 2| s 3
a8 | E e 3| 2| &| & 3 Z 2 g
] 2 2 [7/] =z Q c © 0
a = © % c w Q = = =
5) ) 3 £ o) [ B I 2 © = i)
— 23] = b b3 a (9] a > o) i <

0 | 400 SPUD MUD 8.3 9

3200|4800 OTHER:Cut 8 9.5
Brine

400 | 3200 SALT 9.8 | 105
SATURATED

Seétidn 6 - Test, Logging, Coring

List of open and cased hole logs run in the well:
CBL,CNL/FDC,DS,GR,MWD,MUDLOG

Coring operation description for the well: R
N/A ’

Sy

Section 7 - Pressure

Anticipated Surface Pressure: 965.78

Describe:

Contmgency P ns geoharzards descrlptlon

Con S‘gency Plans geohazmﬁ'ds attachment:

Hydrogen Sulflde dr||||ng operatlons plan required? YES

Hydrogen sulf'de dr||I|ng operations plan:

ThunderbirdDevUnit_ H2SOpsContgPlan_20190130132210.pdf
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Operator Name: APACHE CORPORATION
Well Name: THUNDERBIRD DEVELOPMENT UNIT Well Number: 1H

| Section 8 - Other Information

Proposed horizontal/directional/multi-lateral plan submission:

ThunderbirdDevUnit1_DirSurvey_20190130132424 .pdf
ThunderbirdDevUnit1_DirSurvey 20190130132425.xls
Other proposed operations facets description:

Apache Corp respectfully request approval to utilize a spudder rig to pre-set surf csg::Please see attachment
for procedure. Apache also request approval to use multi-bowl wellhead. Procedure attached.

Other proposed operations facets attachment:
ThunderbirdDevUnit1H_CsgDetail_20190130132454.pdf
ThunderbirdDevUnit1H_CmtDetail_20190130132453.pdf
Thunderbird_DevUnit1H_Spudder_Rig_Procedure_20190130132 .

CameronMN_DS WellheadProcedureForThunderblrdPermltsToUseMuItlbowIWeIIhe ds 20190130160318 pdf
Other Variance attachment: ' : " -
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APACHE BOP AND CHOKE MANIFOLD SCHEMATIC

13-5/8" 3M PSI BOP {to be tested as a 2M)
EXHIBIT #3
Ali valves & lines on choke manifold are 2" unless noted . -
Exact manifold configuration may vary PIT'1
{Installed on Surface Csg)

DRILLING NIPPLE | ———>| l . rr——

FLOWLINE ——m> " SHAKER Fluid
FILLUP LINE |_ discharge
PUMP PSI GAUGE W/ i SR from
2" GATE VALVE 2" FULL seperator
OPENING
VALVE
2" ADJUSTABLE -

D

Mud Gas
Seperator

CHOKE {Remote Adj
Choke if needed)

3" HCR VALVE \t -
2" CHECK VALVE =
\ \ 2" GATE VALVE < ‘

_ @ MUD m (><) —— @ MINIMUM 3° LINE TC OPEN TOP FLAREPIT  =———>>
CROSS gl ' [~ —°F

ANNULAR

ANVL ¥333n8

P — =

[PIT.1S"150 FEET FROM'CENTER OF HOLE -, -

2" GATE
VALVE
KILL LINE

iNvi ¥334n8

pd

E“ ADJUSTABLE CHOKEJ

3" GATE VALVE

........... . | 2" FULL OPENING VALVE J

\
) 3" GATE VALVE
2" GATE VALVE

**+ |f H2S is encountered in quantities greater than 100ppm, Apache will shut in well & install a remote operated choke ***



APACHE BOP AND CHOKE MANIFOLD SCHEMATIC
13-3/8" 3M PSI BOP (to be tested as a 2M)
(Test annular to 50% WP)
EXHIBIT #3A
All valves & lines on choke manifold are 2" unless noted o
Exact manifold configuration may vary - PITfl_ T
{Installed on Surface Csg) c

[ FILLUP LINE ] ROTATING HEAD | FLOWLINE ———> " SHAKER - Fluid
I I PUMP PS| GAUGE W/ : }‘ I—_ dlsff_z:ge
2" GATE VALVE . - |
ANNULAR 2" FULL seperator
OPENING

2" ADJUSTABLE
CHOKE (Remote Adj
Choke if needed)

3
3" HCR VALVE ®_
| 2" GATE VALVE K A

VALVE Mud Gas

BLIND RAMS

PIPE RAMS

2" CHECK VALVE

[OPENTOP.FLARE PIT.

MUD MINIMUM 3" UNE TO OPEN TOP FLAREPIT ==
CROSS -2 T L“ -
2" GATE 5 |PIT 15150 FEET:FROM,CENTER.OF HOLE, . - #
VALVE -
KILL LINE A \ | 2" FULL OPENING VALVE

l 2" ADJUSTABLE CHOKE |

3" GATE VALVE

\
3" GATE VALVE
2" GATE VALVE

**+* |f H2S is encountered in quantities greater than 100ppm, Apache will shut in well & install a remote operated choke ***



@gﬁéﬁg@@@@@é "4, [CONTITEGH RUBBER | No- GG.DB-205/ 2015

Industrial Kft. "Page: 8/128
ContiTech ‘ | —
. QUALITY CONTROL ] CERT Ne: 581
INSPECTION AND TEST CERTIFICATE
PURCHASER: ContiTech Oil & Marine Corp. P.O. N°: 4500511543
CONTITECH RUBBER order No: 540352 |HoseTvre: 3 1D Choke and Kill Hose
HOSE SERIAL N°: 89915 | NOMINAL / ACTUAL LENGTH: 10,67 m /10,76 m
WP. 689 MPa 10000 sl |TP. 1034 MPa 15006 psi { Duration: ‘ 60 4min.

Pressure test with water at
amblent témperature

See attachment. ( 1 page )

COUPLINGS Type Serial N° Quality Heat N°
¥ coupling with 7563 7585 AlIS| 4130 A0998X

4 116" 10K API b.w. Flange end AISI 4130 036282
NOT DESIGNED FOR WELL TESTING API Spec 16 C

Temperature rate:"B”

All metal parts are flawless:

WE CERTIFY THAT THE ABOVE HOSE HAS BEEN MANUFACTURED IN ACCORDANCE WITH THE TERMS OF THE ORDER
INSPECTED AND PRESSURE TESTED AS ABOVE WITH SATISFACTORY RESULT.

STATEMENT OF CONFORMITY: ‘Wa hereby certify that-the above ﬂemslequipmen't suppﬁed by us are In conformity with the terms,
conditions and specifications of the above Purchaser Order and that these items/equipment were fabricated Inspected and tested in
accordance with the referenced standards, codes and specifications and meet the relavant acceptance criteria and design requirements.

COUNTRY OF ORIGIN HUNGARY/EU

Date: Inspector Quality Control

18. March 2015. ( %2

ContiTesk Bubber ‘
idosniel Kt
(e Seatyol De%

: i ¥

ContiTech Rubbar industrial KfL | Budapast! 410, H-6720 Szeged | H-6701 P.O.Box 152 Szeged, Hungary .
Phone; +36 62 686 737 [ Fax: +38 82 568 738 | e-mail: info@fluld.Contitech.hu | Interniat: wwww.contitech-rubber.hu; www.cantitech.hu

The Courtof Csongrad County as Registry CourlLR‘egislr'y Court'No:'Cg.08-09-002502 | EU VAT No: HU11087208
Bank data Commerzbank rt., Budapest | 14220108-26830003

i s e e = o
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ATTACHMENT OF QUALITY CONTROL INSPECTION AND TEST CERTIFICATE  No: 579, 580, 581

Page: 1/1

4
IE {8 wiy) sy dinesay QSS
0006 £2 00.0r-£2 00:0E°EZ 00Tz oo0LEz 0G:0CEZ 00 0522 0oz o= 0%0zZe oogLzz i
Sl e puper g Gup R el T --w.-‘.(.wl.ix.- At gty g \ o o)
A- 1)
H H
: W w
! __ M
S SR D ST ERU S i,
- - -r - - - m — H _ <§
_ ! .
{ H H
. 1 H
: i ;
| . A | :
P =t o oo . Ao AL oo i do 0 o =3
. - : 4 Y d“ow %
! 8 e
S .. i3
i ; L a - 2
. ‘ ; M £ =
i ! i = g
b= e e it s T Temme e Ty ommmmme s feea ol - Dbt e B =TS -
| i N i 1 rn,M.
i : ! ‘ m
, a _ | !
| | w m
| ; ! : ;
M, -- e e e e m s e R TTTETTII mmmmc e e i e e R b= BRI i A
£ : i
- 9l M W | | M !
.Mm ) { H ) H
! YIEH : A A ‘ w
S j : ! !
- T i ’ !
n“lrlu. 1¢.|v xﬁ“llc“: Ilwl‘ R sl et S Qllxﬁr - m - 37 - |Ill.“l Ty e mwe - - ~ R elvrd
= ‘M. B ST Vs
£ -
f mw 1o 8102 6202 [3Jaurgesedun oy
8L €CL501 0€'6901 [recjanesaig
v-g 9neA genpa VALY wewuo) Bel,
. ‘DO0OE ¥IEZ 00001922
000°00:00:L0 LLEOSLOZ LLEOSLOT SuL sy
|0 ovzL 825 oN erRG
— souARYI] - giosng — viosung
. 51669V1689'C1669. WBUILOD).
000'SZ:95:€2 LHEQ/SLOZ ~ 000°0¥:25:LZ LLAOSLOT © ebusy uud,
dwn ] 553Uy dnoig) Juud
000°6Z°05°6Z LLEO/SLOZ © awy) doig w2yl - Wnog eleg
000°0%:L5:4Z LHEQ/SLOZ © au) vaig 66E809d5S . ‘ON [eUeS
: 283 000G - Wi bundwses X9 - odf1 asmeg
_ S1869'vLEBI'CLEED -ofessep o4
AID'SL6-"VL6-E 1660 o~38.....>wo.m_.a...¢5-..n§w. 60vv00. swieN aig




Thunderbird Development Unit 1H Production Casing Tapered String Specs

All casing design assumptions were ran in StressCheck to determine safety factors which meet or exceed
both Apache Corp and BLM minimum requirements. All casing strings will be filled while running in hole

in order to not exceed collapse rating of the casing.

String OD/Weight/Grade Connection | MD Interval

Minimum Safety Factor (Abs)

(ft) Burst | Collapse | Axial
Production | 7”, 26 ppf, L-80 LTC, L-80 0-4144’' 1.125 | 291 2.39
Casing 5 %", 17 ppf, L-80 LTC, L-80 | 4144’-12611’ | 1.22 | 2.97 1.94

*This will have an open hole completion consisting of open hole hydraulic packers and sliding
sleeves attached to the 5-1/2” casing. 5-1/2” will crossover to 7” where a DV too! will be placed at
the bottom of the 7” (KOP @~4144’). The 5-1/2" casing will be uncemented and the 7” from the DV

tool to surface will be cemented.

Production Casing Burst Design

Load Case

External Pressure

Internal Pressure

Pressure Test

Mud base fluid density to TOC,
cement mix-water gradient to
outer shoe and pore pressure to
TD

Fluid in hole (water or produced
water) + test psi

cement mix-water gradient to
outer shoe and pore pressure to
TD

Tubing Leak Mud base fluid density to TOC, Packer @ KOP, leak below
cement mix-water gradient to surface 8.6 ppg packer fluid
outer shoe and pore pressure to
TD

Stimulation Mud base fluid density to TOC, Max frac pressure with heaviest

frac fluid

Green Cement Pressure Test

Mud base fluid density to TOC,
cement mix-water gradient to

outer shoe and pore pressure to
TD

Max pressure used to bump the
plug during cement job

Production Casing Collapse Design

Load Case External Pressure Internal Pressure

Full Evacuation Mud weight string was set in None

Cementing Wet cement weight Water (8.33 ppg)
Production Casing Axial Design

Load Case Assumptions

Overpull 100 kips

Running in hole 2 ft/s

Green Cement Pressure Test

Max pressure when bumping plug

Service Loads

N/A




Casing Design Assumptions and Load Cases

Surface

All casing design assumptions were ran in StressCheck to determine safety factors which meet or exceed
both Apache Corp and BLM minimum requirements. All casing strings will be filled while running in hole
in order to not exceed collapse rating of the casing.

Surface Casing Burst Design

Load Case

External Pressure

Internal Pressure

Pressure Test

Mud and Cement Mix Water

Test psi with Mud Weight of
displacement fluid

Fracture @ shoe w/ Gas
Gradient Above

Mud and Cement Mix Water

Fracture psi at shoe and 0.7 gas
gravity above shoe

Green Cement Pressure Test

Mud and Cement Mix Water

Max pressure used to bump the
plug during cement job

Lost Returns with Water

Mud and Cement Mix Water

Pressure to fracture shoe with
water hydrostatic

Surface Casing Collapse Design

Load Case

External Pressure

Internal Pressure

Full/Partial Evacuation

Mud weight string was set in

50% casing evacuation with
surface mud inside casing

Lost Returns with Mud Drop

Mud weight string was set in

Lost returns at intermediate
casing point with brine

Cementing Wet cement weight Water (8.33 ppg)
Surface Casing Axial Design

Load Case Assumptions

Overpull 100 kips

Running in hole 2 ft/s

Green Cement Pressure Test

Max pressure when bumping plug

Service Loads

N/A




Casing Design Assumptions and Load Cases

Intermediate

All casing design assumptions were ran in StressCheck to determine safety factors which meet or exceed
both Apache Corp and BLM minimum requirements. All casing strings will be filled while running in hole
in order to not exceed collapse rating of the casing.

Intermediate Casing Burst Design

Load Case

External Pressure

Internal Pressure

Pressure Test

Mud and Cement Mix Water

Test psi with Mud Weight of
displacement fluid

Fracture @ shoe w/ Gas
Gradient Above

Mud and Cement Mix Water

Fracture psi at shoe and 0.7 gas
gravity above shoe

Green Cement Pressure Test

Mud and Cement Mix Water

Max pressure used to bump the
plug during cement job

Lost Returns with Water

Mud and Cement Mix Water

Pressure to fracture shoe with
water hydrostatic

Intermediate Casing Collapse Design

Load Case

External Pressure

Internal Pressure

Full/Partial Evacuation

'

Mud weight string was set in

50% casing evacuation with
intermediate mud inside casing

Lost Returns with Mud Drop

Mud weight string was set in

Lost returns at TD casing shoe
with 8.33 ppg mud

Cementing Wet cement weight Water (8.33 ppg)
Intermediate Casing Axial Design

Load Case Assumptions

Overpull 100 kips

Running in hole 2 ft/s

Green Cement Pressure Test

Max pressure when bumping plug

Service Loads

N/A




Casing Design Assumptions and Load Cases

Production

Ali casing design assumptions were ran in StressCheck to determine safety factors which meet or exceed
both Apache Corp and BLM minimum requirements. All casing strings will be filled while running in hole
in order to not exceed collapse rating of the casing.

Production Casing Burst Design

Load Case

External Pressure

Internal Pressure

Pressure Test

Mud base fluid density to TOC,
cement mix-water gradient to
outer shoe and pore pressure to
TD

Fluid in hole (water or produced
water) + test psi

cement mix-water gradient to
outer shoe and pore pressure to
TD

Tubing Leak Mud base fluid density to TOC, Packer @ KOP, leak below
cement mix-water gradient to surface 8.6 ppg packer fluid
outer shoe and pore pressure to
TD

Stimulation Mud base fluid density to TOC, Max frac pressure with heaviest

frac fluid

Green Cement Pressure Test

Mud base fluid density to TOC,
cement mix-water gradient to
outer shoe and pore pressure to

TD

Max pressure used to bump the
plug during cement job

Production Casing Collapse Design

Load Case External Pressure Internal Pressure

Full Evacuation Mud weight string was set in None

Cementing Wet cement weight Water (8.33 ppg)
Production Casing Axial Design

Load Case Assumptions

Overpull 100 kips

Running in hole 2 ft/s

Green Cement Pressure Test

Max pressure when .bumping plug

Service Loads

N/A




Casing Design Assumptions and Load Cases

Production

All casing design assumptions were ran in StressCheck to determine safety factors which meet or exceed
both Apache Corp and BLM minimum requirements. All casing strings will be filled while running in hole
in order to not exceed collapse rating of the casing.

Production Casing Burst Design

cement mix-water gradient to
outer shoe and pore pressure to
TD

Load Case External Pressure Internal Pressure

Pressure Test Mud base fluid density to TOC, Fluid in hole (water or produced
cement mix-water gradient to water) + test psi
outer shoe and pore pressure to
LI»)

Tubing Leak Mud base ftuid density to TOC, | Packer @ KOP, leak below
cement mix-water gradient to surface 8.6 ppg packer fluid
outer shoe and pore pressure to
L)

Stimulation Mud base fluid density to TOC, | Max frac pressure with heaviest

frac fluid

Green Cement Pressure Test

Mud base fluid density to TOC,
cement mix-water gradient to
outer shoe and pore pressure to

D

Max pressure used to bump the
plug during cement job

Production Casing Collapse Design

Load Case External Pressure Internal Pressure

Full Evacuation Mud weight string was set in None

Cementing Wet cement weight Water (8.33 ppg)
Production Casing Axial Design

Load Case Assumptions

Overpull 100 kips

Running in hole 2 ft/s

Green Cement Pressure Test

Max pressure when bumping plug

Service Loads

N/A




HYDROGEN SULFIDE (H,S) DRILLING OPERATIONS PLAN

Hydrogen Sulfide Training:

All regularly assigned personnel, contracted or employed by Apache Corporation will receive training from qualified instructor(s)
in the following areas prior to commencing drilling possible hydrogen sulfide bearing formations in this well:

o The hazards and characteristics of hydrogen sulfide (H2S)

¢ The proper use and maintenance of personal protective equipment and life support systems.

e The proper use of H2S detectors, alarms, warning systems, briefing area, evacuation procedures & prevailing winds.
o The proper techniques for first aid and rescue procedures.

Supervisory personnel will be trained in the following areas:

e The effects of H2S on metal components. If high tensile tubulars are to be utilized, personnel will be trained in their special
maintenance requirements.

e Corrective action & shut-in procedures when drilling or reworking a well & blowout prevention / well control procedures.

e The contents and requirements of the H2S Drilling Operations Plan

There will be an initial training session just prior to encountering a known or probable HzS zone (within 3 days or 500’} and
weekly H2S and well control drills for all personnel in each crew. The initial training session shall include a review of the site
specific H2S Drilling Operations Plan and the Public Protection Plan. This plan shall be available at the well site. All personnel will
be required to carry documentation that they have received proper training.

H2S SAFETY EQUIPMENT AND SYSTEMS:

Well Control Equipment that will be available & installed if H,S is encountered:

o Flare Line with electronic igniter or continuous pilot.

* Choke manifold with a minimum of one remote choke.

» Blind rams & pipe rams to accommodate all pipe sizes with properly sized closing unit.

o Auxiliary equipment to include: annular preventer, mud-gas separator, rotating head & flare gun with flares

Protective Equipment for Essential Personnel:

e Mark Il Survive-air 30 minute units located in dog house & at briefing areas, as indicated on wellsite diagram.

H2S Dection and Monitoring Equipment:

¢ Two portable H2S monitors positioned on location for best coverage & response. These units have warning lights & audible
sirens when H2S levels of 20 ppm are reached.
e One portable H2S monitor positioned near flare line.

H2S Visual Warning Systems:

* Wind direction indicators are shown on wellsite diagram.

o Caution / Danger signs shall be posted on roads providing direct access to location. Signs will be painted a high visibility
yellow with black lettering of sufficient size to be readable at a reasonable distance from the immediate location. Bilingual
signs will be used when appropriate.

Mud Program:

e The Mud Program has been designed to minimize the volume of H.S circulated to the surface. Proper mud weights, safe
drilling practices & the use of H,S scavengers will minimize hazards when penetrating H2S bearing zones. :
o A mud-gas separator and H.S gas buster will be utilized as needed.

Metallurgy:

o All drill strings, casing, tubing, wellhead, blowout preventers, drilling spool, kill lines, choke manifold & lines, & valves will
be suitable for HzS service.

o All elastomers used for packing & seals shall be H»S trim.
Communication:

¢ Cellular telephone and 2-way radio communications in company vehicles, rig floor and mud logging trailer.



HYDROGEN SULFIDE (H2S) CONTINGENCY PLAN

Assumed 100 ppm ROE = 3000’
100 ppm H2S concentration shall trigger activation of this plan.

Emergency Procedures

In the event of a release of gas containing H.S, the first responder(s) must
o |solate the area and prevent entry by other persons into the 100 ppm ROE.

Evacuate any public places encompassed by the 100 ppm ROE.
Be equipped with H>S monitors and air packs in order to control the release.
Use the “buddy system” to ensure no injuries occur during the response
Take precautions to avoid personal injury during this operation.
Contact operators and/or local officials to aid in operation. See list of phone numbers
attached.
¢ Have received training in the :

o Detection of H.S, and

o Measures for protection against the gas,

o Equipment used for protection and emergency response.

e e & o °

Ignition of Gas source

Should control of the well be considered lost and ignition considered, take care to protect against
exposure to Sulfur Dioxide (SO2). Intentional ignition must be coordinated with the NMOCD and
local officials. Additionally the NM State Police may become involved. NM State Police shall be the
Incident Command on scene of any major release. Take care to protect downwind whenever this is
an ignition of the gas.

Characteristics of H2S and SO

Common Chemical Specific Threshold Hazardous Lethal
Name Formula Gravity Limit Limit Concentration
Hydrogen H2S 1.189 Air=1 10 ppm 100 ppm/hr 600 ppm
Sulfide
Sulfur Dioxide SO, 2.21 Air=1 2 ppm N/A 1000 ppm

Contacting Authorities

Apache Corporation personnel must liaison with local and state agencies to ensure a proper response to a
major release. Additionally, the OCD must be notified of the release as soon as possible but no later than 4
hours. Agencies will ask for information such as type and volume of release, wind direction, location of
release, etc. Be prepared with all information available including directions to site. The following call list of
essential and potential responders has been prepared for use during a release. Apache’s response must be
in coordination with the State of New Mexico’'s “Hazardous Materials Emergency Response Plan” (HMER).



WELL CONTROL EMERGENCY RESPONSE PLAN

l. GENERAL PHILOSOPHY

Our objective is to ensure that during an emergency, a predetermined procedure is followed so that prompt decisions can be
made based on accurate information.

The best way to handle and emergency is with an experienced organization set up for the sole purpose of solving the
problem. The Well Control Emergency Response Team was organized to handle dangerous & expensive well control
problems. The Team is structured such that each individual can contribute the most from his area of expertise. Key decision-
makers are determined prior to an emergency to avoid confusion about who is in charge.

If the well is flowing uncontrolled at the surface or subsurface, The Emergency Response Team will be mobilized. The Team is
customized for the people currently on the Apache staff. Staff changes may require a change in the plan.

Il. EMERGENCY PROCEDURE ON DRILLING OR COMPLETION OPERATIONS

A. Inthe event of an emergency the Drilling Foreman or Tool-Pusher will immediately contact only one of the following
starting with the first name listed:

Name Office Mobile Home

Danny Laman — Drlg Superintendent

432-818-1022

432-634-0288

John Vacek - Drilling Engineer

432-818-1882

281-222-1812

Bobby Smith - Drilling Manager

432-818-1020

432-556-7701

Bill Jones — EH&S Coordinator 432-967-9576

**This one phone call will free the Drilling Foreman to devote his full time to securing the safety of personnel &
equipment. This call will initiate the process to mobilize the Well Control Emergency Response Team. Apache
maintains an Emergency Telephone Conference Room in the Houston office. This room is available for us by the
Permian Region. The room has 50 separate telephone lines.

B. The Apache employee contacted by the Drilling Foreman will begin contacting the rest of the Team. |f DANNY
LAMAN is out of contact, JOHN VACEK will be notified.

C. If a member of the Emergency Response Team is away from the job, he must be available for call back.
Telephone numbers should be left with secretaries or a key decision-maker.

D. Apache’s reporting procedure for spills or releases of oil or hazardous materials will be implemented when spills
or releases have occurred or are probable.

EMERGENCY RESPONSE NUMBERS:

SHERIFF DEPARTMENT

Eddy County 575-887-7551

Lea County 575-396-3611
FIRE DEPARTMENT 911

Artesia 575-746-5050

Carlsbad 575-885-2111

Eunice 575-394-2111

Hobbs 575-397-9308

Jal 575-395-2221

Lovington 575-396-2359
HOSPITALS - 911

Artesia Medical Emergency

575-746-5050

Carlsbad Medical Emergency

575-885-2111

Eunice Medical Emergency

575-394-2112

Hobbs Medical Emergency

575-397-9308

Jal Medical Emergency

575-395-2221

Lovington Medical Emergency

575-396-2359

AGENT NOTIFICATIONS

Bureau of Land Management

575-393-3612

New Mexico Oil Conservation Division

575-393-6161
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4 Well THUNDERBIRD DEVL UNIT #1

WELL @ 3763.0ft (Original Well Elev)

WELL @ 3763.0ft (Original Well Elev)
Grid .

' Minimum Curvature

% PEDM '

Lﬂﬂ DISTRICT - NM EZ NAD 83

o T o . 5 , , f

Map System: US State Plane 1983 System Datum: Mean Sea Leve!
Geo Datum: North American Datum 1983
Map Zone: New Mexico Eastern Zone

_THUNDERBIRDDEVUNITPAD (l234) __ — ]
Site Position: Northing: 683,581.90 ft Latitude: 32°52'43.176 N
From: Map Easting: 652,371.90 ft Longitude: 103° 58' 17.968 W
Position Uncertainty: 0.0 ft Slot Radius: 13.200 in Grid Convergence: 0.20 °

THUNDERBIRD DEVLUNIT#1 o T V - o

Well Position +N/S 0.0ft Northing: 683,581.90 ft Latitude: 32°52'43.176 N
+E/-W 0.0ft Easting: 652,371.90 ft Longitude: 103° 58' 17.968 W
Position Uncertainty 0.0t Welihead Elevation: 0.0 ft Ground Level: 3,737.0 ft

N e _ [ . . ]

48,178

TR T

'Design = . . [Design ,
Audit Notes:
Version: Phase: PLAN Tie On Depth: 0.0

0.0 12,610.9 Design #1 (THUNDERBIRD DEVL UNIT # MWD+HDGM (MWD) OWSG MWD + HDGM

0.0 0.00 0.00 0.0 0.0 0.0 0.0 0.00 0.00 0.00

100.0 0.00 0.00 100.0 0.0 0.0 0.0 0.00 0.00 0.00
200.0 0.00 0.00 200.0 0.0 0.0 0.0 0.00 0.00 0.00
300.0 0.00 0.00 300.0 0.0 0.0 0.0 0.00 0.00 0.00
400.0 0.00 0.00 400.0 0.0 0.0 0.0 0.00 0.00 0.00
500.0 0.00 0.00 500.0 0.0 0.0 0.0 0.00 0.00 0.00
600.0 0.00 0.00 600.0 0.0 0.0 0.0 0.00 0.00 0.00
700.0 0.00 0.00 700.0 0.0 0.0 0.0 0.00 0.00 0.00
800.0 0.00 0.00 800.0 0.0 0.0 0.0 0.00 0.00 0.00
900.0 0.00 0.00 900.0 0.0 0.0 0.0 0.00 0.00 0.00
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PERMIAN . ‘
NW DISTRICT - NM EZ NAD 83

THUNDERBIRD DEV UNIT PAD (1,2,3,4)
THUNDERBIRD DEVL UNIT #1
i THUNDERBIRD DEVL UNIT #1

1,000.0

1,100.0 0.00 0.00 1,100.0 0.0 0.0 0.0 0.00 0.00 0.00
1,200.0 0.00 0.00 1,200.0 0.0 0.0 0.0 0.00 0.00 0.00
1,300.0 0.00 0.00 1,300.0 0.0 0.0 0.0 0.00 0.00 0.00
1,400.0 0.00 0.00 1,400.0 0.0 0.0 0.0 0.00 0.00 0.00
1,500.0 0.00 0.00 1,500.0 0.0 0.0 0.0 0.00 0.00 0.00
1,600.0 1.00 74.99 1,600.0 0.2 0.8 0.2 1.00 1.00 0.00
1,700.0 2.00 74.99 1,700.0 0.9 3.4 0.6 1.00 1.00 0.00
1,700.1 2.00 74.99 1,700.1 0.8 34 06 . 1.00 1.00 0.00
1,800.0 2.00 74.99 1,799.9 18 6.7 1.3 0.00 0.00 0.00
1,900.0 2.00 74.99 1,899.8 2.7 10.1 1.8 0.00 0.00 0.00
2,000.0 2.00 74.99 1,999.8 3.6 135 25 0.00 0.00 0.00
2,100.0 2.00 74.99 2,099.7 45 16.9 3.1 0.00 0.00 0.00
2,200.0 2.00 74.99 2,199.7 5.4 202 38 0.00 0.00 0.00
2,300.0 2.00 74.99 2,299.6 6.3 236 44 0.00 0.00 0.00
2,400.0 2.00 74.99 2,399.5 7.2 27.0 5.0 0.00 0.00 0.00
2,500.0 2.00 74.99 2,499.5 8.1 30.4 586 0.00 0.00 0.00
2,600.0 2.00 74.99 2,599.4 9.0 33.7 63 0.00 0.00 0.00
2,700.0 2.00 74.99 2,699.3 9.9 371 6.9 0.00 0.00 0.00
2,800.0 2.00 74.99 2,799.3 10.9 405 75 0.00 0.00 0.00
2,900.0 2.00 74.99 2,899.2 1.8 4338 8.1 0.00 0.00 0.00
3,000.0 2.00 74.99 2,999.2 12.7 472 8.8 0.00 0.00 0.00
3,100.0 2.00 74.99 3,099.1 136 50.6 9.4 0.00 0.00 0.00
3,200.0 2.00 74.99 3,199.0 145 54.0 -10.0 0.00 0.00 0.00
3,300.0 2.00 74.99 3,299.0 15.4 57.3 106 0.00 0.00 0.00
3,400.0 2.00 74.99 3,398.9 16.3 60.7 1.3 0.00 0.00 0.00
3,500.0 2.00 74.99 3,498.9 172 64.1 1.9 0.00 0.00 0.00
3,600.0 2.00 74.99 3,598.8 18.1 67.5 -125 0.00 0.00 0.00
3,699.9 2.00 74.99 3,698.6 19.0 70.8 -13.1 0.00 0.00 0.00
3,700.0 2.00 74.99 3,698.7 19.0 70.8 -13.1 0.00 0.00 0.00
3,800.0 1.00 74.99 3,798.7 19.7 734 -13.6 1.00 -1.00 0.00
3,900.0 0.00 0.00 3,898.7 19.9 742 -13.8 1.00 -1.00 0.00
4,000.0 0.00 0.00 3,998.7 19.9 74.2 -13.8 0.00 0.00 0.00
4,100.0 0.00 0.00 4,098.7 19.9 742 138 0.00 0.00 0.00
4,144.8 0.00 0.00 41435 19.9 74.2 -13.8 0.00 0.00 0.00
4,200.0 6.62 147.30 4,198.6 17.2 75.9 -11.0 12.00 12.00 0.00
4,300.0 18.62 147.30 4,296.0 -1 87.7 8.3 12.00 12.00 0.00
4,400.0 30.62 147.30 4,386.7 -36.1 110.2 450 12.00 12.00 0.00
4,500.0 4262 147.30 4,466.8 -86.2 1423 97.6 12.00 12.00 0.00
4,600.0 54.62 147.30 4532.8 -149.3 182.8 163.7 12.00 12.00 0.00
4,700.0 66.62 147.30 4,581.8 2225 2298 240.5 12.00 12.00 0.00
4,800.0 78.62 147.30 4611.6 -302.6 281.3 3246 12.00 12.00 0.00
4,804.8 90.00 147.30 4,621.0 -381.9 332.1 40738 12.00 12.00 0.00
4,900.0 90.00 147.46 4,621.0 -386.3 334.9 4123 3.00 0.00 3.00
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NW DISTRICT -NM EZ NAD 83
THUNDERBIRD DEV UNIT PAD (1,2,3,4)

WELL @ 3763.0ft (Original Well Elev)

 WELL @ 3763.0f (Original Well Elev)

Grid
Minimum Curvature

Well THUNDERBIRD DEVL UNIT #1

5,100.0
5,200.0
5,300.0
5,400.0
5,500.0

5,600.0
5,700.0
5,800.0
5,900.0
59777

6,000.0
6,012.3
6,100.0
6,200.0
6,300.0

6,400.0
6,500.0
6,600.0
6,700.0
6,800.0

6,900.0
7,000.0
7,100.0
7,200.0
7,300.0

7,400.0
7,500.0
7,600.0
7,700.0
7,800.0

7,900.0
8,000.0
8,100.0
8,200.0
8,300.0

8,400.0
8,500.0
8,600.0
8,700.0
8,800.0

8,900.0
9,000.0

90.00
90.00
90.00
90.00
90.00

90.00
90.00
90.00
90.00
90.00

89.55
89.31
88.31
89.31
89.31

89.31
89.31
89.31
89.31
89.31

89.31
89.31
89.31
89.31
89.31

89.31
89.31
89.31
89.31
89.31

89.31
89.31
89.31
89.31
89.31

89.31
89.31
89.31
89.31
89.31

89.31
89.31

153.46
156.46
159.46
162.46
165.46

168.46
171.46
174.46
177.46
179.79

179.79

" 179.79

179.79
179.79
179.79

179.79
179.79
179.79
179.79
179.79

179.79
179.79
179.79
179.79
179.79

179.79
179.79
179.79
179.79
179.79

179.79
179.79
179.79
179.79
179.79

179.79
179.79
179.79
179.79
179.79

179.79
179.79

4,621.0
4,621.0
4,621.0
4,621.0
4,621.0

4,621.0
4,621.0
4,621.0
4,621.0
4,621.0

4,621.1
4,621.2
4,622.2
4,623.4
4,624.7

4,625.9
4,627 1
4,628.3
4,629.5
4,630.7

4,631.9
4,633.1
4,634.3
4,635.5

4,636.8

4,638.0
4,639.2
4,640.4
4,641.6
4,642.8

4,644.0
4,645.2
4,646.4
4,647.6
4,648.8

4,650.1
4,651.3
4,652.5
4,653.7
4,654.9

4,656.1
4,657.3

-471.9

-560.2
-650.8
-743.5
-838.0
-934.1

-1,031.5
-1,129.9
-1,229.2
-1,328.9
-1,406.5

-1,428.9
-1,441.2
-1,628.9
-1,628.9
-1,728.8

-1,828.8
-1,928.8
2,028.8
-2,128.8
2,228.8

2,328.8
22,4288
-2,528.8
2,628.8
2,728.8

-2,828.8
-2,928.8
-3,028.7
-3,128.7
-3,228.7

-3,328.7
-3,428.7
-3,628.7
-3,628.7
-3,728.7

-3,828.7
-3,928.7
-4,028.7
-4,128.7
-4,228.6

-4,328.6
-4,428.6

634.9
635.0
635.3
635.6
636.0

636.4
636.7
637.1
637.5
637.8

638.2
638.6
638.9
639.3
639.7

640.0
640.4
640.8
641.1
641.5

641.9
642.2
642.6
643.0
643.3

643.7
644.1
644.4
644.8
645.2

645.5
645.9

501.9
693.7
687.5
782.9

879.8
977.8

1,076.7
1,176.3
1,276.2
1,376.2
1,453.7

1,476.0
1,488.3
1,675.7
1,675.3
1,775.0

1,874.7
1,974.4
2,0741
2,1738
2,2735

2,373.2
24728
2,572.5
2,672.2
2,771.9

2,871.6
29713
3,071.0
3,170.7
3,270.4

3,370.0
3,469.7
3,569.4
3,669.1
3,768.8

3,868.5
3,968.2
4,067.9
4,167.5
4,267.2

4,366.9
4,466.6

3.00 0.00
3.00 0.00
3.00 0.00
3.00 0.00
3.00 0.00
3.00 0.00
3.00 0.00
3.00 0.00
3.00 0.00
3.00 0.00
2.00 -2.00
2.00 -2.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

3.00
3.00
3.00
3.00
3.00

3.00
3.00
3.00
3.00
3.00

0.01
0.01
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
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.| NW DISTRICT - NM EZ NAD 83

5 THUNDERBIRD DEV UNIT PAD (1,2,3,4)
THUNDERBIRD DEVL UNIT #1

| THUNDERBIRD DEVL UNIT #1

= Design #1

well THUNDERBIRD DEVL UNIT #1
WELL @ 3763.0ft (Original Well Elev)
] WELL @ 3763.0ft (Original Weli Elev)

9,100.0 89.31 179.79 4,658.5 4,528.6 646.3 4,566.3 0.00 0.00 0.00

9,200.0 89.31 179.79 4,659.7 -4,628.6 646.6 4,666.0 0.00 0.00 0.00

9,300.0 89.31 179.79 4,660.9 -4,728.6 647.0 4,765.7 0.00 0.00 0.00

9,400.0 89.31 179.79 4,662.2 -4,828.6 647.3 4,865.4 0.00 0.00 0.00

9,500.0 89.31 179.79 4,663.4 -4,928.6 647.7 4,965.0 0.00 0.00 0.00

9,600.0 89.31 179.79 4,664.6 -5,028.6 648.1 5,064.7 0.00 0.00 0.00

9,700.0 89.31 179.79 4,665.8 -5,128.6 648.4 5,164.4 0.00 0.00 0.00

9,800.0 89.31 179.79 4,667.0 -5,228.6 648.8 5,264 .1 0.00 0.00 0.00

9,900.0 89.31 179.79 4,668.2 -5,328.6 649.2 5,363.8 0.00 0.00 0.00
10,000.0 89.31 179.79 4,669.4 -5,428.6 649.5 5,463.5 0.00 0.00 0.00
10,100.0 89.31 179.79 4,670.6 -5,628.5 649.9 5,563.2 0.00 0.00 0.00
10,200.0 89.31 179.79 4,671.8 -5,628.5 650.3 5,662.9 0.00 : 0.00 0.00
10,300.0 89.31 179.79 4,673.0 -5,728.5 650.6 5,762.5 0.00 0.00 0.00
10,4000 89.31 179.79 4,674.3 -5,828.5 651.0 5,862.2 0.00 0.00 0.00
10,500.0 89.31 179.79 4,675.5 -5,928.5 651.4 5,961.9 0.00 0.00 0.00
10,600.0 89.31 179.79 4,676.7 -6,028.5 651.7 6,061.6 0.00 0.00 0.00
10,700.0 89.31 179.79 4,677.9 -6,128.5 652.1 6,161.3 0.00 0.00 0.00
10,800.0 89.31 179.79 4,679.1 -6,228.5 652.5 6,261.0 0.00 0.00 0.00
10,900.0 89.31 179.79 4,680.3 -6,328.5 652.8 6,360.7 0.00 0.00 0.00
11,000.0 89.31 179.79 4,681.5 -6,428.5 653.2 6,460.4 0.00 0.00 0.00
11,100.0 89.31 179.79 4,682.7 -6,528.5 653.6 6,560.0 0.00 0.00 0.00
11,200.0 89.31 179.78 4,683.9 -6,628.5 653.9 6,6569.7 0.00 0.00 0.00
11,300.0 89.31 179.79 4,685.1 -6,728.5 654.3 6,759.4 0.00 0.00 0.00
11,400.0 89.31 179.79 4,686.4 -6,828.4 654.7 6,859.1 0.00 0.00 0.00
11,500.0 89.31 179.79 4,687.6 -6,928.4 655.0 6,958.8 0.00 0.00 0.00
11,600.0 89.31 179.79 4,688.8 -7,028.4 655.4 7.058.5 0.00 0.00 0.00
11,700.0 89.31 179.79 4,690.0 -7,1284 655.8 7.158.2 0.00 0.00 0.00
11,800.0 89.31 179.79 4,691.2 -7,228.4 656.1 7,257.9 0.00 0.00 0.00
11,900.0 89.31 179.79 4,692.4 -7,328.4 656.5 7,357.5 0.00 0.00 0.00
12,000.0 89.31 179.79 4,693.6 -7,428.4 656.9 7,457.2 0.00 0.00 0.00
12,100.0 89.31 179.79 4,694.8 -7,528.4 657.2 7,556.9 0.00 0.00 0.00
12,200.0 89.31 179.79 4,696.0 -7,628.4 657.6 7,656.6 0.00 0.00 0.00
12,300.0 89.31 179.79 4,697.2 -7,728.4 658.0 7,756.3 0.00 0.00 0.00
12,400.0 89.31 179.79 4,698.4 -7,828.4 658.3 7,856.0 0.00 0.00 0.00
12,500.0 89.31 179.79 4,699.7 -7,928.4 658.7 7,955.7 0.00 0.00 0.00
12,600.0 89.31 179.79 4,700.9 -8,028.3 659.1 8,055.4 0.00 0.00 0.00
12,611.0 89.31 179.79 4,701.0 -8,039.3 659.1 8,066.3 0.00 0.00 0.00
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apachecorp
Survey Report

Well THUNDERBIRD DEVL UNIT #1
WELL @ 3763.0ft (Original Well Elev)
WELL @ 3763.0ft (Original Well Eiev)
Gid

Minimum Curvature

PEDM-

BHL THUNDERBIRD DE 0.00 0.00 47010 -8,039.3 659.1 675,542.60 653,031.00 32°51'23606 N 103° 58' 10.564 W
- plan hits target center
- Point

Checked By: Approved By: Date:
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PERMIAN

NW DISTRICT - NM EZ NAD 83
THUNDERBIRD DEV UNIT PAD (1,2,3,4)
THUNDERBIRD DEVL UNIT #1

THUNDERBIRD DEVL UNIT #1

Plan: Design #1

Standard Survey Report

, 19 October, 2018



Company:

Project:

Site:

Well:

Wellbore:

Design:

Project

Map System:
Geo Datum:
Map Zone:

Site

Site Position:
From:

Position Uncertainty:

Well Position

Position Uncertainty

Wellbore

Magnetics

Design
Audit Notes:
Version:

Vertical Section:

PERMIAN

NW DISTRICT - NM EZ NAD 83

THUNDERBIRD DEV UNIT PAD (1,2,3,4)

THUNDERBIRD DEVL UNIT #1

THUNDERBIRD DEVL UNIT #1

Design #1

NW DISTRICT - NM EZ NAD 83

US State Plane 1983
North American Datum 1983
New Mexico Eastern Zone

THUNDERBIRD DEV UNIT PAD (1,2,3,4)

Northing:
Map
0.0t
+N/-S 0.0ft
+EJ-W 0.0 ft
0.0 ft

THUNDERBIRD DEVL UNIT #1

Model Name Sample Date
HDGM 10/16/2018
Design #1
Phase:
Depth From (TVD)

(ft)

apachecorp

Survey Report

Local Co-ordinate Reference:
TVD Reference:
MD Reference:

North Reference:
Survey Calculation Method:

Database:

System Datum:

(ft) (1)

Well THUNDERBIRD DEVL UN
WELL @ 3763.0ft (Original Wel
WELL @ 3763.0ft (Original Wel
Grid

Minimum Curvatufe

PEDM

Mean Sea Level

683,581.90 ft Latitude:
Easting: 652,371.90 ft Longitude:
Slot Radius: 13.200in Grid Convergence:
Northing: 683,581.90 ft Latitude:
Easting: 652,371.90 ft Longitude:
Wellhead Elevation: 0.0ft Ground Level:
Declination Dip Angle Fit
) )
7.42 60.65
PLAN Tie On Depth:
+N/-S +El-W Direction

©)



Survey Tool Program

From

(1)

0.0 0.0 0.0 175.31

Date 10/19/2018

To
() Survey (Wellbore) Tool Name Description
0.0 12,610.9 Design #1 (THUNDERBIRD DEVL UNIT # MWD+HDGM (MWD) OWSG MWD + HDG
Measured Vertical Depth Ver
Defl:'h Inclination Azimuth () +NI-S +El-W Se‘;
() © ) () (F) (
0.0 0.00 0.00 0.0 0.0 0.0
100.0 0.00 0.00 100.0 0.0 0.0
200.0 0.00 0.00 200.0 0.0 0.0
300.0 0.00 0.00 300.0 0.0 0.0
400.0 0.00 0.00 400.0 0.0 0.0
500.0 0.00 0.00 500.0 0.0 0.0
600.0 0.00 0.00 600.0 0.0 0.0
700.0 0.00 0.00 700.0 0.0 0.0
800.0 0.00 0.00 800.0 0.0 0.0

900.0 0.00 0.00 900.0 0.0 0.0



Well THUNDERBIRD DEVL UNIT #1



Planned Survey

Planned Survey

Measured
Depth

()

1,000.0
1,100.0
1,200.0
1,300.0
1,400.0

1,500.0
1,600.0
1,700.0
1,700.1
1,800.0

1,900.0
2,000.0
2,100.0
2,200.0
2,300.0

2,400.0
2,500.0

Inclination

©)

0.00
0.00
0.00
0.00
0.00

0.00
1.00
2.00
2.00
2.00

2.00
2.00
2.00
2.00
2.00

2.00
2.00

Azimuth

0.00
0.00
0.00
0.00
0.00

0.00
74.99
74.99
74.99
74.99

74.99
74.99
74.99
74.99
74.99

74.99
74.99

Vertical Depth

(ft)

1,000.0
1,100.0
1,200.0
1,300.0
1,400.0

1,500.0
1,600.0
1,700.0
1,700.1
1,799.9

1,899.8
1,999.8
2,099.7
2,199.7
2,299.6

2,399.5

-2,499.5

+NI-S
()

0.0
0.0
0.0
0.0
0.0

0.0
0.2
0.9
0.9
18

2.7
3.6
45
54
6.3

7.2
8.1

+El-W
()

0.0
0.0
0.0
0.0
0.0

0.0
0.8
34
34
6.7

101
135
16.9
20.2
23.6

27.0
30.4

Verl
Sec

(f



2,600.0
2,700.0
2,800.0

2,900.0
3,000.0
3,100.0
3,200.0
3,300.0

3,400.0
3,5600.0
3,600.0
3,699.9
3,700.0

3,800.0
3,900.0
4,000.0
4,100.0
4,1448

4,200.0
4,300.0
4,400.0
4,500.0
4,600.0

4,700.0
4,800.0
4,894.8
4,900.0

Planned Survey

Measured
Depth
()

5,000.0

5,100.0
5,200.0
5,300.0
5,400.0
5,500.0

5,600.0
5,700.0
5,800.0
5,900.0
5,977.7

6,000.0
6,012.3
6,100.0
6,200.0
6,300.0

6,400.0
6,500.0
6,600.0
6,700.0
6,800.0

6,900.0

2.00
2.00
2.00

2.00
2.00
2.00
2.00
2.00

2.00
2.00
2.00
2.00
2.00

1.00
0.00
0.00
0.00
0.00

6.62
18.62
30.62
42.62
54.62

66.62
78.62
90.00
90.00

Inclination

©)

90.00

90.00

90.00
90.00
90.00
90.00

90.00
90.00
90.00
90.00
90.00

89.55
89.31
89.31
89.31
89.31

89.31
89.31
89.31
89.31
89.31

89.31

74.99
74.99
74.99

74.99
74.99
74.99
74.99
74.99

74.99
74.99
74.99
74.99
74.99

74.99
0.00
0.00
0.00
0.00

147.30

147.30°

147.30
147.30
147.30

147.30
147.30
147.30
147.46

Azimuth
©)

150.46

153.46
156.46
159.46
162.46
165.46

168.46
171.46
174.46
177.46
179.79

179.79
179.79
179.79
179.79
179.79

179.79
179.79
179.79
179.79
179.79

179.79

2,599.4
2,699.3
2,799.3

2,899.2
2,999.2
3,099.1
3,199.0
3,299.0

3,398.9
3,498.9
3,598.8
3,698.6
3,698.7

3,798.7
3,898.7
3,998.7
4,098.7
4,143.5

4,198.6
4,296.0
4,386.7
4,466.8
4,532.8

4,581.8
4,611.6
4,621.0
4,621.0

Vertical Depth
(ft)

4,621.0

4,621.0
4,621.0
4,621.0
4,621.0
4,621.0

4,621.0
4,621.0
4,621.0
4,621.0
4,621.0

4,621.1
4,621.2
4,622.2
4,623.4
4,624.7

4,625.9
4,627.1
4,628.3
4,629.5
4,630.7

4,631.9

9.0
9.9
10.9

11.8
12.7
13.6
14.5
154

16.3
17.2
18.1
19.0
19.0

19.7
199
19.9
19.9
19.9

17.2
-1.1
-36.1
-86.2
-149.3

-2225
-302.6
-381.9
-386.3

+N/-S
()

-471.9

-560.2
-650.8
-743.5
-838.0
-934.1

-1,031.5
-1,129.9
-1,229.2
-1,328.9
-1,406.5

-1,428.9
-1,441.2
-1,528.9
-1,628.9
-1,728.8

-1,828.8
-1,928.8
-2,028.8
-2,128.8
-2,228.8

-2,328.8

+EFW
(f)

33.7
37.1
40.5

43.8
47.2
50.6
54.0
57.3

60.7
64.1
67.5
70.8
70.8

73.4
74.2
74.2
74.2
74.2

75.9
87.7
110.2
142.3
182.8

229.8
281.3
3321
334.9

386.5

433.5
475.8
513.4
546.0
573.6

596.2
613.6
625.9
633.0
634.8

634.9
635.0

635.3

635.6
636.0

636.4
636.7
637.1
637.5
637.8

638.2

Ven
Sec

(t



7,000.0
7,100.0
7,200.0
7,300.0

7,400.0
7,500.0
7,600.0
7,700.0
7,800.0

7,900.0
8,000.0
8,100.0
8,200.0
8,300.0

8,400.0
8,500.0
8,600.0
8,700.0
8,800.0

8,900.0
9,000.0

Planned Survey

Measured
Depth
(ft)

9,100.0
9,200.0
9,300.0

9,400.0
9,500.0
9,600.0
9,700.0
9,800.0

9,900.0
10,000.0
10,100.0
10,200.0
10,300.0

10,400.0
10,500.0
10,600.0
10,700.0
10,800.0

10,900.0
11,000.0
11,100.0
11,200.0
11,300.0

11,400.0
11,500.0
11,600.0
11,700.0
11,800.0

89.31
89.31
89.31
89.31

89.31
89.31
89.31
89.31
89.31

89.31
89.31
89.31
89.31
89.31

89.31
89.31
89.31
89.31
89.31

89.31
89.31

Inclination
)
89.31
89.31
89.31

89.31
89.31
89.31
89.31
89.31

89.31
89.31
89.31
89.31
89.31

89.31
89.31
89.31
89.31
89.31

89.31
89.31
89.31
89.31
89.31

89.31
89.31
89.31
89.31
89.31

179.79
179.79
179.79
179.79

179.79
179.79
179.79
179.79
179.79

179.79
179.79
179.79
179.79
179.79

179.79
179.79
179.79
179.79
179.79

179.79
179.79

Azimuth
©
179.79
179.79
179.79

179.79
179.79
179.79
179.79
179.79

179.79
179.79
179.79
179.79
179.79

179.79
179.79
179.79
179.79
179.79

179.79
179.79
179.79
179.79
179.79

179.79
179.79
179.79
179.79
179.79

4,633.1
4,634.3
4,635.5
4,636.8

4,638.0
4,639.2
4,640.4
4,641.6
4,642.8

4,644.0
4,645.2
4,646.4
4,647.6
4,648.8

4,650.1
4,651.3
4,652.5
4,653.7
4,654.9

4,656.1
4,657.3

Vertical Depth
(ft)

4,658.5
4,659.7
4,660.9

4,662.2
4,663.4
4,664.6
4,665.8
4,667.0

4,668.2
4,669.4
4,670.6
4,671.8
4,673.0

4,674.3
4,675.5
4,676.7
4,677.9
4,679.1

4,680.3
4,681.5
4,682.7
4,683.9
4,685.1

4,686.4
4,687.6
4,688.8
4,690.0
4,691.2

-2,428.8
-2,628.8
-2,628.8
-2,728.8

-2,828.8
-2,928.8
-3,028.7
-3,128.7
-3,228.7

-3,328.7
-3,428.7
-3,528.7
-3,628.7
-3,728.7

-3,828.7
-3,928.7
-4,028.7
-4,128.7
-4,228.6

-4,328.6
-4,428.6

+NI-S
()

-4,528.6
-4,628.6
-4,728.6

-4,828.6
-4,928.6
-5,028.6
-5,128.6
-5,228.6

-5,328.6
-5,428.6
-5,528.5
-5,628.5
-5,7285

-5,828.5
-5,928.5
-6,028.5
-6,128.5
-6,228.5

-6,328.5
-6,428.5
-6,528.5
-6,628.5
-6,728.5

-6,828.4
-6,928.4
-7,028.4
-7,128.4
-7,228.4

+El-W
(ft)

638.6
638.9
639.3
639.7

640.0
640.4
640.8
641.1
641.5

641.9
642.2
642.6
643.0
643.3

643.7
644.1
644.4
644.8
645.2

645.5
645.9

646.3
646.6
647.0

647.3
647.7
648.1
648.4
648.8

649.2
649.5
649.9
650.3
650.6

651.0
651.4
651.7
652.1
652.5

652.8
653.2
653.6
653.9
654.3

654.7
655.0
6554
655.8
656.1

Verl
Sec

(f



Design Targets

Target Name
- hit/miss target
- Shape

BHL THUNDERBIRD DEVL UN
- plan hits target center

- Point

Checked By:

11,900.0
12,000.0
12,100.0
12,200.0

- 12,300.0

12,400.0
12,500.0
12,600.0
12,611.0

89.31
89.31
89.31
89.31
89.31

89.31
89.31
89.31
89.31

Dip Angle

@)

0.00

Dip Dir.
©

0.00

179.79 4,692.4
179.79 4,693.6
179.79 4,694.8
179.79 4,696.0
179.79 4,697.2
179.79 4,698.4
179.79 4,699.7
179.79 4,700.9
179.79 4,701.0
TVD +N/-S

(ft) ()
4,701.0 -8,039.3

Approved By:

-7,328.4
-7,428.4
-7,528.4
-7,628.4
-7,728.4

-7,828.4
-7,928.4
-8,028.3
-8,039.3

+EI-W

659.1

Northing

Date:

656.5
656.9
657.2
657.6
658.0

658.3
658.7
659.1
659.1

675,542.60
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T #1

| Elev)

| Elev)

32°52'43.176 N
103°58'17.968 W
0.20°

32°52'43.176 N
103°58'17.968 W
3,737.0 ft

eld Strength
(nT)

48,178

0.0



tical
tion

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

Dogleg
Rate
(°/1100ft)

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

Build
Rate
(°/100ft)

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

Turn
Rate
(°1100ft)

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00



tical
tion

Y

0.0
0.0
0.0
0.0
0.0

0.0
-0.2
-0.6
-0.6
-1.3

-1.9
-25
-3.1
-3.8
-4.4

-5.0
-5.6

Dogleg
Rate
(°11.00ft)

0.00
0.00
0.00
0.00
0.00

0.00
1.00
1.00
1.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00

Build
Rate
(°/100ft)

0.00
0.00
0.00
0.00
0.00

0.00
1.00
1.00
1.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00

Turn
Rate
(°1100ft)

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00



-6.3
-6.9
-7.5

-8.1
-8.8
-9.4
-10.0
-10.6

-11.3
-11.9
-12.5
-13.1
-13.1

-13.6
-13.8
-13.8
-13.8
-13.8

-11.0
8.3
45.0
97.6
163.7

240.5
3246
407.8
4123

lical
tion

1)
501.9

593.7
687.5
782.9
879.8
977.8

1,076.7
1,176.3
1,276.2
1,376.2
1,453.7

1,476.0
1,488.3
1,575.7
1,675.3
1,775.0

1,8747
1,974.4
2,0741
2,173.8
2,273.5

2,373.2

Dogleg
Rate
(°1n.ooft)

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

1.00
1.00
0.00
0.00
0.00

12.00
12.00
12.00
12.00
12.00

12.00
12.00
12.00

3.00

3.00

3.00
3.00
3.00
3.00
3.00

3.00
3.00
3.00
3.00
3.00

2.00
2.00

0.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

-1.00
-1.00
0.00
0.00
0.00

12.00
12.00
12.00
12.00
12.00

12.00
12.00
12.00

0.00

Build
Rate
(°1100ft)

0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

-2.00
-2.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00

Turn
Rate
(°/100ft)

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
3.00

3.00

3.00
3.00
3.00
3.00
3.00

3.00
3.00
3.00
3.00
3.00

0.01
0.01
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00



2,472.8
2,5725
2,672.2
2,771.9

2,871.6
2,971.3
3,071.0
3,170.7
3,2704

3,370.0
3,469.7
3,569.4
3,669.1
3,768.8

3,868.5
3,968.2
4,067.9
4,167.5
4,267.2

4,366.9
4,466.6

tical
tion

Y

4,566.3
4,666.0
4,765.7

4,865.4
4,965.0
5,064.7
5,164.4
5,264.1

5,363.8
5,463.5
5,563.2
5,662.9
5,762.5

5,862.2
5,961.9
6,061.6
6,161.3
6,261.0

6,360.7
6,460.4
6,560.0
6,659.7
6,759.4

6,859.1
6,958.8
7,058.5
7,158.2
7,257.9

Dogleg
Rate
(°11.00ft)

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

Build
Rate
(°/100ft)

0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00 .

0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

Tum
Rate
(°/100ft)

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00



7,3575
7,457.2
7,556.9
7,656.6
7,756.3

7,856.0
7,955.7
8,055.4
8,066.3

ting
1)

i53,031.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

Latitude

Longitude

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

32°51'23.606 N 103° 58'10.564 W

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
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THUNDERBIRD DEVELOPMENT UNIT 1H - CSG DETAIL

String: SURFACE
Hole Size: 17.5
B
Top Settin Top Setting Btm settin setEcriTr:
P § 0 Depth 0 & 400 & 400
Depth {(MD): depth (MD): depth
(TVD):
(TVD):
Joint
(Butt,FJ,
Size: 13.375 Grade: H-40  Weight (Ibs/ft): 48 LTC,STC, STC
SLH, N/A,
Other):
Condition (New/Used): New Standard (API/Non-API): API
Tapered String {Y/N)?: N
If yes, need spec attachment
Safety Factors
Collapse Design Safety Factor: 7.21 Burst Design Safety Factor: 1.39
Body Tensile Design Safety Factor type?: Dry/Buoyant Buoyant
Body Tensile Design Safety Factor: 3.47
Joint Tensile Design Safety Factor type?: Dry/Buoyant Buoyant
Joint Tensile Design Safety Factor: 2.07
String: INTERMEDIATE
Hole Size: 12.25
Bt
Top Settin Top Setting Btm settin sett?:w
P SEthing 0 Depth 0 § 3200 & 3200
Depth (MD): depth (MD): depth
(TVD):
. {TVD):
Joint
(Butt,FJ,
Size: 9.625 Grade: J-55 Weight (lbs/ft): 36 LTC,STC, LTC
SLH, N/A,

Other):




Body Tensile Design Safety Factor type?: Dry/Buoyant
Body Tensile Design Safety Factor: 2.81

Joint Tensile Design Safety Factor type?: Dry/Buoyant
Joint Tensile Design Safety Factor: 2.39

Hole Size: 8.5

Buoyant

Buoyant

Condition (New/Used): New Standard (APi/Non-API): API
Tapered String {Y/N)?: N
If yes, need spec attachment
Safety Factors
CoIIapsé Design Safety Factor: 2.19 Burst Design Safety Factor: 2.33
Body Tensile Design Safety Factor type?: Dry/Buoyant Buoyant
Body Tensile Design Safety Factor: 2.56
Joint Tensile Design Safety Factor type?: Dry/Buoyant Buoyant
Joint Tensile Design Safety Factor: 2.07
String: PRODUCTION
Hole Size: 8.5
Top Setting Btm
Top Setti Bt tti tti
op >etling 0 Depth 0 m setting 4144 SEHINE 4143
Depth (MD): (TVD): depth (MD): depth
' (TVD):
Joint
(Butt,FJ,
Size: 7 Grade: L-80 Weight (Ibs/ft): 26 LTC,STC, LTC
SLH, N/A,
Other):
Condition (New/Used): New Standard (APl/Non-API): API
Safety Factors
Collapse Design Safety Factor: 2.91 Burst Design Safety Factor: 1.125




String TAPERED

. Top Setting
Top Sett
D;’pthe“v;g? 4144 Depth
P : (TVD):
Size: 5.5 Grade:

Condition (New/Used): New

Tapered String (Y/N)?: Y
If yes, need spec attachment

Safety Factors

Collapse Design Safety Factor:

4143 Dt setting 12611
depth {(MD):
L-80 Weight (ibs/ft): 17

Standard (API/Non-API):

2.97 Burst Design Safety Factor:

Body Tensile Design Safety Factor type?: Dry/Buoyant Buoyant
Body Tensile Design Safety Factor: 2,25
Joint Tensile Design Safety Factor type?: Dry/Buoyant Buoyant
Joint Tensile Design Safety Factor: 1.94

Btm
setting
depth
(TVD):

Joint
(Butt,Fj,
LTC,STC,

SLH, N/A,
Other}:

API

1.22

4701

LTC




THUNDERBIRD DEVELOPMENT UNIT 1H - CMT DETAIL

CEMENT: SURFACE

Stage Tool Depth:  N/A
Lead:
Top MD of Btm MD of
Segment: 0 Segment: 400
CmtType: C Cmt Additives:. 1% CaCL
Quantity (sks): - 291
Yield (cu/ft/sk): 1.33 Volume (cu/ft): 387.03
Density (lbs/gal): ' 14.8 Percent Excess: 25%
Tail:
Top MD of Btm MD of
Segment: Segment:
Cmt Type: Cmt Additives:
Quantity (sks):
Yield (cu/ft/sk): Volume (cu/ft):
Density (Ibs/gal): Percent Excess:
CEMENT: INTERMEDIATE
Single Stage
Lead:
Top MD of Btm MD of
Segment: 0 Segment: 2560
5% Salt + 6% Bentonite +
0.5% Suspension Aid + 0.4
CmtType: C Cmt Additives: #/sk Defoamer
Quantity (sks): 535
Yield (cu/ft/sk): 1.87 Volume (cu/ft): 1000.45
Density {Ibs/gal): 12.9 Percent Excess: 25%
Tail:
Top MD of Btm MD of
Segment: 2560 Segment: 3200




CmtType: C Cmt Additives: 0.2% Retarder

Quantity {sks): - 205
Yield (cu/ft/sk): 1.33 Volume (cu/ft): 272.65
Density (Ibs/gal): 14.8 Percent Excess: 25%

2 Stage Cement Job CONTINGENCY =~ "

* DVT depth(s) quI be adjusted based on hole condltlons and cement volumes W|I| be adjusted proportlonally
ovT will be set a minimum of 50 feet below previous casmg and a mmumum of 200 feet above current shoe
»Lab reports wuth 500p5| comp strength tlme for cmt W|II be onsrte for revnew v

*If lost. curculatlon is encountered Apache may 2- stage Interm csg A DVT may be used in the 9- 5/8" csg & ECP
may be placed below DVT. v

_1st Stage o
Lead:

Top MD of - o e BthDof ot
Segment: 1500 . L I Segment A ;.' .2560.

5% Salt.+ 6% Bentonite
0 5%. Suspensmn Aid +0. 4* E

. CmtTvpe o

- Quantlty (sks) _ 282°

" Yield (cufft/sk): . e'-»31.’8'7“vVolumer(cu/f_;‘t):Vf';;‘_,_ 7.34
L Densuty(l/bs/gal).’ oo 12.9 Percent E‘x"ces‘s: o 25%.
Tall

o Top'MD of o . . . BtmMDof . -
. Segment: 2560 _ Segment; *.- 3200

CemtType: € |  CmtAdditives:  0.2% Retarder _
© Quantity (sks): . 205 , R S

7 Yield (cu/ft/sk):- -~ 1.33 Volume(cu/ft) - - 396 "

- Density (Ibs/gal): - '14.8 PercentExcess: "~ - -25%

Stage Tool Depth: - 1500' .

nasage



Density (Ibs/gal

1-2% Calcium Chlo

148Percent Excess

CEMENT: PRODUCTION

This will have an openhole completion attached to the 5-1/2"

Stage Tool Depth: 4144 casing. 5-1/2" will crossover to 7" where a DVT will be placed at
the bottom of the 7". The 5-1/2" casing will be uncemented and
the 7" from the DVT to surface will be cemented.

Lead:
Top MD of Btm MD of
Segment: 0 Segment: 3315
5% Salt + 6% Bentonite +
0.2% Retarder + 0.4 #/sk
CmtType: C Cmt Additives: Defoamer
Quantity (sks): 272
Yield (cu/ft/sk): 2.03 Volume {cu/ft): 552.16
Density (Ibs/gal): 12.6 Percent Excess: 25%
Tail:
Top MD of Btm MD of

Segment: 3315 Segment: 4144



1.3% Salt + 5% Gas Migration
Expansion Additive + 0.5%
Fluid Loss Agent + 0.1% Anti-
Settling Agent + 0.4 #/sk

Cmt Type:  TXI Lite Cmt Additives: Defoamer
Quantity (sks): 90
Yield (cu/ft/sk): 1.48 Volume (cu/ft): 133.2

Density (Ibs/gal): 13 Percent Excess: 25%




Apache Corp respectfully requests approval for the following changes and additions to the
drilling plan:

1. Utilize a spudder rig to pre-set surface casing.

2. Description of Operations
1. Spudder rig will move in their rig to drill the surface hole section and pre-set surface

casing on the Thunderbird Development Unit 1H,.

a. After drilling the surface hole section, the rig will run casing and cement
following all of the applicable rules and regulations (Onshore Qil and Gas Order
No. 2).

b. Rig will utilize fresh water based mud to drill 17-1/2” surface hole to TD. Solids
control will be handled entirely on a closed loop basis.

2. The wellhead (page 3) will be installed and tested once the 13-3/8” surface casing is cut
off and the WOC time has been reached. , _

3. Ablind flange with the same pressure rating as the wellhead will be installed to seal the
wellbore. Pressure will be monitored with a pressure gauge installed on the wellhead.

a. A means for intervention will be maintained while the drilling rig is not over the
well.

4. Spudder rig operations is expected to take 1-2 days on a single well pad.

5. The BLM will be contacted and notified 24 hours prior to commencing spudder rig
operations.

6. Drilling operations will be performed with the drilling rig. At that time an approved BOP
stack will be nippled up and tested on the wellhead before drilling operations
commences on each well.

a. The BLM will be contacted / notified 24 hours before the drilling rig moves back
on to the pad with the pre-set surface casing.

7. Apache Corp will have supervision over the rig to ensure compliance with all BLM
regulations and to oversee operations.

8. Once the rig is removed, Apache Corp will secure the wellhead area by placing a guard
rail around the cellar area.
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revision Ievel or contact Houston Engineering to ensure document has been approved and released.

/ Safety Hazard Indicators __ \

The Safety Hazard Indicators listed below will be used throughout thls procedure to

indicate potentially hazardous and/or personnel risks that%ay beé“éncountered during
the performance of the tasks outlined in this procedure. \\}

§>

T ey Indlcatesxa hazardous situation which, if not
A CAUTION‘

avmded\,\»could result in minor or moderatei

injury—, G/ ,
% 1

Ind\lcates a hazardous situation wh|ch i not«*

‘ av0|ded could result in death or serlous |njury

Indicates a hazardous sntuatlon\whlch if not
vy %
av0|ded will result in death or| sc—:;gous injury

V’

»Pféferrgd to address pra tices not related to
P personal injury

/\‘\5\\/4:;! ES-000175-02 j

o S,
g
L
‘*1;\;3\/
(730
This document a}lone does not qt\l\all\fy an individual to Ifistall/Run the Equlpment This document
is created- and/provnded as a- ref\erence for Quali ified\Cameron Service Personnel and does not
cover alI”s’Eenanos that may occur \\\J
- \5 ey
s N >

= Lo

© 2016 Cameron International Corporation. All rights reserved. This material is the copyrighted work
of Cameron International Corporation and may not be reproduced, displayed, modified or distributed
without the express prior written permission of the copyright holder.
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RUNNING PROCEDURE GENERAL WARNING.............ccceevveveennee. 5
HSE Hand Safety Rules..........cccooeevcevmrieercrsnnsnnnsd g
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Stage 1.0 — 13-3/8" Casing................. T
1.1. Install the MN-DS Housing and CR Landirt ,lase
1.2. Install the CR Landing Base and MN DS Housmg (Contlngency)
1.3. Install the Fastlock Hub =
1.4. Install the Drilling Adapter s

Stage 2.0 — 9-5/8" Casind(.l},»
2.1. Test the BOP Stack ..... f\ ......................................................................................
2.2.
24
2.5.
2.6.
2.7.
2.8.
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5.1. Install the Tubing Spooi ...................... 1 S )
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5.3. Test the Void Between 5-1/2" or 7™ éé%ﬁ@jHanger {WSpool 'N)/(T\\B:’L_x«'shing .50
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proper tools when serwcmg the eqmpment

4 . AJob Hazard Analysrs (JHA) must be performed prior to begmnmg any serwce ona we|I Iocatlon A JHA
< review meeting will be held with all affected rig personnel PRIOR to.the commencement of work to review ‘the
. results of the JHA evacuatlon routes emergency contacts; etc. AII meetmg attendees and a Company Repre-f

_ ment under pressure or W|th the potentlat of hazardous cheml als present Be famxhar with the company s and ) -
s faC|I|ty S Lockout/Tagout program in order to ensure all sources of energy (I e. electncal pneumatic, pressure) :
are |solated and/or de-energlzed pnor to beglnnmg work .

vary for the ‘system conf guratlons Never attempt to I|ft the equnpment by hand

. 10. Cameron manufactures a vanety of 0|I fi eld eqUIpment w1th dlfferent features and operatlng requlrements Be
". certain of the equ|pment model and refer to the approprlate procedure before’ attemptmg any operation.or ser-

vice, on the equipment. This procedure is to assist field personnel in the operahon and |nsta||at|on of the
: "equlpment thatiis listed in thls document leferent procedures are avallable for other onl f' eld products o
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No Hands on Loads

Select the appropriate device to control the load

2. Hands on Handles Only

Use manufacturers handles or safe alternatives

3. Permission to Touch
Use lifting asswtance/technology for loads > 20kg or 44 Ibs

““*6 Use the~Cerrect PBE“’” B \&{\

-'&2/ Use'the. nght glove for the ;ob (chemlcal hot work, Impad etC)>

ssistance when deallng wnth new or .
unusual s»tuatlons s

HSE VISION: NO ONE GETS HURT; NOTHING GETS HARMED HEALTH, SAFETY & ENVIRONMENT

RP-003612 .
Rev 02 Draft A 13-5/8" 5K MN-DS System @ CAMERON
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Nl ¥ 3] Contact your Cameron representative for replacement part inquiries.
Cameron personnel can check the latest revision of the assembly bill-of-material to
(obtain the appropriate and current replacement part number. )

-\

‘ f':ASI_NG HEAD
ItemQty Description

Section Assembly : A1 - A14
PN: 2393657-02-01

A1 1 Csg Hd Housing,MN-DS,
13-5/8" OEC 5K x 13-
3/8" AP} BC box btm, (4)
2-1/16" 5M SSO's
12.615 Min Bore
Part # 2345472-14-01

Landing Base, CR, 13-5/8"
Flange, 24" OD
Part# 2057661-05-01

Body; Load Ring Adapter
f/13-5/8" MN-DS Housing
w/ CR Landing Base
Part #2379363-01-01

Gate Valve, Manual Model

A3 1

A4 2

Part# 2737400-01-12

Companion Flan
2-1/16" 5,000 x 2"
Part# 142362- 01'0 2
VR Plug, 2- 1/16‘\'\]';, /
VEE Tubifig thréad~"
Part# 255290 01

Bull Plug 2 LPx1/2"NPT
F? rl#007481 -01

A5 4

A6 2

A7 4

A8

X el %, !
6 Ring Gasket, R-24 o

A9~
A’O " Part# 702001-24-02
Al10+16 Stud Cont thread,
N/ 875"-8x6"long

Part# 702533-08-10-60

M, 2-1/16" 5,000 fig x fig {| 7|

CASING HEAD CONT. . TUBING SPOOL

ItemQty Description

A15 1

A16 1

Mandre! CsgHng MN-DS,
13-5/8"Nom x 9-5/8" 40
LB/FT API Buttress Box
thd btm x 10.00"-4 TPI

hd tSp)

Min. Bore: 8.835/‘;‘\
Part # 2345509 %@%1
Bushing, Rackoﬁ Support
MN- DS 13‘5/8" Nom

! -5/ dovetall seal,

ICZ 11"x5/1/ "\\
Part#Y15001 21002901

«/A

5/8"API5KBX- 160ﬂg btm

™y \97-1116 API 10K BX-156
} Lo fig top, i (2) 1;13/161API

10K BX- 151SSo§%/§1d11"
NOM NX:prep P b,
Min. Bore 634"

Partt 2247641-04-01
NN

Ughing, 11" x 5-1/2"
w/rlntegral Bit Guide

g\fmlﬁxBore 4.92

Part# 2161829-02-01

; 7 Gate Valve, Manual, Model

'FLS', 1-13/16" APl 10K

I
e 4

N ok 2

Item %tyy Description

Ring Gasket, BX-160
Part# 702003-16-02

Ring Gasket, BX-151
Part# 702003-15-14
Ring Gasket, BX-1
Part# 702003-15-6

CAPPING FLANGE
Item"Qty Descriﬁtfc{n\ N
Cappmg\Flange 13-5/8"
API 5K? styd'd btm w/ 11"
NOM , g CSG NX Bush-
ing, (1y'NPT Ball valve
Part # 2378469-06-01

CZ/" ‘Rlng Gasket, BX-160
\/ ™) Part# 702003-16-02

‘ NX Bushing, 11" x 5-1/2"
N Part# 608783-12
7

CHRISTMAS TREE

Item Qty Description

D1 1 Assy, Hanger, TC-1A-EN,
7 In Nom., w/5.487 OD
Extended Neck, 2-7/8"API
EU8RD BoxThd Btmx Top
2-1/2"Nom'H'BPV Thread
Part # 2203910-01-01

Purchased Tubing Head
Adapter AS5P Shorty
7-1/16" 10K Flg Btm x
2-9/16" 5K Std'd Top w/
5-1/2 Seal Pocket

D2 1

A11 32 Nut, Heavy Hex, .875"-9 Part# 141510-41-95-02 Part # 2737555-01
Part# 2709000-09-01 _ Assy; Flg, Weco, 1-13/16"
A12 1 Ring Gasket, BX-160 (7 2~ API 10K x 2" Nom Weco :
-16- N 1502 Female Fitting, )
Part#702003 139?:\ - Min Bore: 1.81" EMERGENCY EQUIPMENT
A13 16 Stud Cont thread, Part# 2133556-02-03 Item Qty Description
1. 625"8X125 Y:|Oﬂg B5 16 Stud Cont th d .
Part# 702533-14¢11-22 S0"10 % 5,007 | E1 1 Casing Hanger, MN-DS-
.750"-10 x 5.00" long IC-1, 13-5/8" nom x
A14 32 Nut, Heavy Hex, 1.625"-8 Part# 702533-07-10-50 9-5/8" casing
Part# 2709000-15-01 B6 32 Nut, Heavy Hex, .750"-10 Part # 2161741-08-01
Part# 2709000-08-01
RRP-0036:t2 13-5/8" 5K MN-DS System (’ CAMERON
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/& Contact your Cameron representative for replacement part inquiries.
Cameron personnel can check the latest revision of the assembly bill-of-material to
\obtain the appropriate and current replacement part number.

i

HOIiJSING CONTINGENCY'

ItemQty Description

Ala 1 Conversion Casing Hd
housing, MN-DS, 13-5/8"
OEC API 5K BX-160 w/
18.250-4TP! LH Stub
ACME top for thd flange
and prep f/ internal snap
ring x 13-3/8" SOW btm,
two upper and two lower
2-1/16"API5K SSO's Min.
Bore:12.615
Part# 2031060-48-04

Landing Base, CR, for
13- 5/8" housing, 32" OD
base plate w/ flow-by slots
Capacity: 850,000 LBS
Part# 2057661-04-01

A2a 1

Item Qty Description
Al17a 1

Casing Hanger, é:} J
1C-2, "X 7" —— =
Part # 2133152-03.05

B2a 1

C3a 1 &
Part# 608783-17

. SERVICE TOOLS CONT.

Item)Qty Description

ST1 1 TestPlug,'C’, 13-5/8"nom
x 4-1/2" |F Box btm x top
Part # 2247044-01-01

Wear Bushing Runnlng\
Tool, IC-2, 13-5/8" nomW Wi
double lead pin thd. btmé
NC50 (4- 1/2}(IF) top,
w/ 6-1/2" OB, ext
Part # 608536‘1'9/. 7

Wear Bushing, "13-5/8"
Nom, w/ (4) O-Rings,
Min bore. 12.615"

Part # 2394103-01-01

ST2 1

ST3 1

™ CASING CONTINGENCY A3

SERVICE TOOLS CONT.

ST5 1

ST6 1

i
"ST7 1

§T8 1-

‘  3¢9~1

ST13 4

ST14 2

\\‘fS 910" Min. Bore ka;

Item Qty Description
ST4 1

LH Stub Acme bottom
thread x 9-5/8" 8RD LCtop
thread, w/ 3 centrallzmg
ribs for 10K Csg Hanger/’

Part # 2161757-69-0

Runnmg Tofl%gﬂﬁs 5/8"
Nom’iSeaI Packoff w/
4- 1/2"~IF top“"énd bottom
and 12, 375 4TPi LH Stub

/» Acme thread
lPart #2017712-10-01

Test Plug, C, 11 Nom x
4-1/2" IF Boxtopxpln btm
Part # 22470 ‘1‘0 <01

Wear Bushlng Runmng

and Retrlevmg Tool f/ 11" |

nom, X 4?&1/2" IF thd
Part # 661 822-06

W%?Bushlng f 11"p\om b

type e MN- DS; 5

vPart # 21 25720 19/01 &

Assy; Housmgéﬁ?\nlng
Tool 13:3/8"“AP| Btc
Box<]} Thd Top’% x 18.250"
Od-4TPI LH" Stub Acme
Runnlng Thd Min Bore:
12.59"

w}é;ﬂpart# 2017488-17

“'?fSSnap Ring Installation Tool
Part# 2209192-01

Wash Tool, 13-5/8" nom x
4-1/2" IF Box top
Part# 2125914-01

Saver Sub, 4-1/2" IF pin x
4-1/2" IF Box
Part# 2361943-01

VR Flush Plugs, Type with
1-1/2" Vee Tubing Thrds
Part# 255290-01

VR Plug, 2-1/16", 1-1/2"
VEE tubing thread
Part# 2222164-02-01

ST16 1

ST19 1

87201

Assy, Casing Head Hous-
ing R/Tool, W/ 18.250-
4TP| LH Stub Acme Box
Thd Btmx Threaded Holes
Top. Min Bore 13.588~,
Part# 2143701- 84/‘

Lift Plate f/Casing Hea AdRt,
w/Ext 14.75" Stub Aém&
LH Thd ; (2) OD\(?/Rlng
Seals. SafeWorkmgLoad

Cas?ng Hd Runnmg Tool,
14, 7150"-4 TPI LH Internal
StubAcme Thd Btm x
13-3/8" APl 8RND Short
fThread Casing Box Thd
Top, For"SSDC" Compact
Casing Head, Min Bore:
12.968
Part# 2254468-03-01

Pump In Cap, f/13-5/8"
Nom 5K MN-DS Housing,
14.750"-4 TPl LH Stub
Acme Thd Btmx2"LP Top.
***Max Working Pressure:
2000 Psi***

Part# 2394118-02-01

Assy, Drilling Adapter, 13-
5/8 AP!,10K Top x 13-5/8
10K Fastlock Sub-Assem-
bly, Bx-160 Gasket Prep
Btm, Min Bore: 13.630,
**Max WP 5,000 PSI, to
be Hydro Tested to 7,500
PSI**, **Make-Up Torque
is 600 Ft/Lbf **, **Max
Bending Moment @ WP.
220,000 FT-LBF**

Part# 2403803-01-01

Assy, Fastlock Hub, Type
'MN-DS' 13-5/8 10K API
16A #15 Clamp Hub x
18.250-4 TPI LH Stub
Acme, use w/13-5/8 API
10K Fastlock Adapter

Part# 2403930-01-01

Y

" SERVICE TOOLS CONT.
% 4 .

Hanger Running Tool, 13- f :
5/8" nom x 10.000"-4TPI Y|

CAMERON
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shoes safety glasses, hard hat, gloves, etc. to handle and install equipment.

ipancer(§ ( A

1.1. Install the MN- DS Housing and CR
Landing Base

@? ’

_\
1.1.1. Run the Conductor and space out as required.
1.1.2. Final Cutthe Conductor atthe reqt:/i\r?d"‘éle\‘faytjé?m

Wiei§a3 Ensure the conductor cug;;ls Ievel and
smooth as this will determine the posmon and elev
tion of the entire Wellhead and Tree. »

e T
1.1.3. Ensure Conductor cut |s smooth and level. \x
S
1.1.4. Place a 3/8" x ,\;3/16“ bével on the O héf?

conductorand rem\ovje allburrs and sha pedges

and bevel the-OD.corner. \@é}
AN :
1.1.5. Run the 1%‘3/8" casing an space out as re-

nt

vired. Retrieve the landin
a & ding joint,

TN

AN

Iandmg jOInt offline and shlpped to location as one
assembly\} ;ﬁé\ v

O

bore is clean and free of debrls

all threads are clean and, u damaged

o-ring seal is propelily,ﬂnstalled clean and
undamaged (x‘*

landing jOInt:/I; |nstalled properly, clean and
undamaged» }

1.1.7. Orient the Tool as’ ||Iustrated

NOTE : /%unnlng Tool wnll‘ﬁbe bucked up to the\\

‘wf’

\\\J 3/8" API

>
BTC Threads
o
&g
Jj‘?* ,— O-Ring
/, 18.250"-4TPI
—— LH Running
) Threads

L0
1.1.8. Examlnethe MN-DS Housing (Item A1). Verify
;@he following:
>¢" bore is clean and free of debris

ring groove and seal areas are clean and
undamaged

all threads are clean and undamaged
threaded flange has been removed

pup joint is properly installed, clean, undam-
aged and compatible with casing run by rig

all outlet equipment has been removed and
replace with Flush Plugs

Load Ring Adapter and Landing Base
(Items A2 & A3) is properly installed, clean
and undamaged

Orient the Housing illustrated on page 11.

RP-003612

Rev 02 Draft A
Page 10
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asing

MN-DS Casing Head Housing
13-5/8" API 5K Flange Top x 13-3/8" APl BC Bottom

18"2250“-4TP|
\ LH Runnlng
r ; T§\reads
Thredded Flange
Removed

f

L

7o

Oulet Equipment i
Removed &
Flush Plugs
Installed ~

Landing Ring
& ) Adapter

CR
Landing Base

L
/

Pup Joint

RP160451
- 12
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asing

1.1.10. Mark the land out of the Casing Head on the o
landing joint to the rig floor. _——— Landing Joint

La

1.1.11. Wipetheo-ringand threads of the Running Tool
and the running threads of the Housing with a
light coat of oil or grease.

1’/— Running Tool

A caution, Excessive oil or grease may prevent a
positive seal from forming.

1.1.12. Lower the Running Tool onto the Housing until
the running threads make contact. Turn the Tool
first to the right until thread ‘jump’ is felt. Then

make up the connection with left hand rotation ;,w‘}
to a positive stop. Approximately 14 turns. & (/"

1.1.13. Carefully lower the Housing until the mating G
threads of the 13-3/8" Casing and/thke pin
threads of the pup joint make contact and{rgta/te
the outlets as required. Make up:to the thread

[, B
manufacturer's recommended optlmum torque

per rig procedure. /47

MN-DS
| " Housing

Head is not backed off durmg ' make u
joint to the casing strlng {4 '%’":))

1,«\‘% Lo

A CAUTION Make sure not torque is applied to Land-
ing Joint! P

(AN

¢ N l’é"/

A CAUT|0N Do notéuse 'CRT or torque on Landmg | Gy

Joint! To/rqlie on%up joint be]ow Hou?mg as ruq\-\f

ning and retnevmg tool has‘Left Hand threads. ™~ ».%
1.1.44> Relgase the camngg?’roﬂ\rp"tfhwye floor S|IpSﬂé§a%§/
& g{’/,‘Mcarefully lower the Casing Head Assembl'”and B Pup Joint

Sy land as required. >

Gy

1.1. 1'5 Confirm landing measurement as 'ﬁng out
with 5 ft stick system. A

1.1.16. Rig should chain down Iandlrlg jomt duringce- — _
ment to prevent the Casmg)Head from rising RP160452
during the cement operatnons.

n(eji s Ensure Ian,ggl_ng jOI t remains level after it
is chained down. \\\////

~

1.1.17. Cement as required.

Cement returns may be taken through the
flow by slots of the MN-DS Housing.

RP-003612 13-5/8" 5K MN-DS System f CAMERON
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1.1.18. Rotate the landing joint to
the right, approximately 14 1/8" Min Standoff —
turns or untit thread jump’is
felt, to remove the Running
Tool from the Head.

1.1.19. Retrieve the Running Too!
to the rig floor.

1.1.20. Clean, grease and store the
Running Tool as required.

1.1.21. Remove Flush Plugs and
install upper and lower Cas-
ing Head Outlet equipment.

- 1.1.22. Install VR plugs and test
the outlet valve connections
against VR plugs to 5,000
PSI as required per rig pro-
cedure.

1.1.23. Remove VR Plug and closer

1.1.24. Install the Blind Flanges
and test agannst VR plugs
to 5,000 PSI a§\ rgquxred per

/,F B

RP-003612
(’ CAMERON 13-5/8" 5K MN-DS System Rev 02 Draft A
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age asing

1.2. Install the CR Landing Base and MN- e ’ o
DS Housing (Contingency) AT L
1.2.1. Run the 20" Conductor and space out as re- iE j
quired. 7~k
~ Bevel

1.2.2. Run and space out the 13-3/8" casing as re- o~
quired. Ny

1.2.3. Determine the correct elevation for the top of
the Housing and cut the 20" Conductor at a
recommended height.

0y

g o
Ensure the conductor cut is level and/j’[15 3/4 '

i
smooth as this will determine the position and eleva; s

tion of the entire Wellhead and Tree.

oy

oledlZ8 Always measure the bottom pl;ep ?f the

equipment to be installed to know the correctxcut
off height.

v 3~r

124 20" Conductor

1.2.5. Ensure the Casing is. cut smooth and level.

P v
1.2.6. Placea3/8"x 3/1 6“ bevel oF;\ the OD of: th\e cas—
ing stub and remove aH burrs and sharp edges
and bevel the»Ochorner as |I|ustrated Q

Y, RP153369

NOTE BT must r}ot be any rough’édges or the
seal of the MN DS>housmg WI|| be damaged

fr»h.». \ i ,ﬁ,,-\%\:g;\ v

RP-003612 13-5/8" 5K MN-DS System f CAMERON
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1.2.7. Examine the MN-DS Hous- MN-DS Housing 18.25"4 TP
ing (Item A1a). Verify the ,_1/8" Min. 13-5/8" 5,000 OECThreaded Flange Left Hand
following: 1 Standoff x 13-3/8" SOW bottom.<= / Stub Acme

) i = Running Threads
* bore is clean and free of [
debris
. TE:'::d:d/ Lockring
* ring groove and seal 9 L —Groove
areas are clean and un- B‘(’)“"tm ‘ Area
u

damaged

« all threads are clean and
undamaged

+ all peripheral equipment
is intact and undamaged

» threaded flange is prop-
erly installed

1.2.8. Orient the assembly as il-
lustrated.

1.2.9. Remove the pipe plug from
test port located near the'j?
bottom of the housing. {4 &=

1.2.10. Lightly oilthe ID ofthe/ Hous\-\
ing and O-ring. &?

A CAUTION Excesswe\O{I may pre-
vent a positive seal from formmg

A

é %
1.2.11. Align and level the Housing

Ak ‘,; t]

T2
Assemt;ly\é'bo’\fe the casing L |
stiib nentmg the outlet's to 32.00 0D

Nin g -equipment. x .
PARTIA D

2. 12’]'? Slowly and carefully lower
the assembly ontothe casing
stub and land as required.

~_

e e A

N If applying heat greater then 400°F (with such device as
Ip heater orHot Hed), remove o-ringin Casing Head priorto preheat.
side weld may be used instead of o-ring for testing the outside weld.

/A cAUTION Be Careful not to dam- <
age the O-Ring or sealing ablllty 5\'“
will be impaired.

(RS

1.2.13. Levelthe Casing Héad; weld

21 The weld should be a fillet-type with welds no less then the
it to the 13- 3/8"/Casmg wall of the casing. Weld legs of 1/2" to 5/8" are adequate for most jobs.

/

1.2.14. Testtheweld usmg N|trogen a8 i 5 Refer to the Recommended Procedure for Field Welding Pipe
as per customer require- to Wellhead Parts for Pressure Seal found in the back of this manual

ments. for details of welding and testing procedures.
RP-003612
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1.3. Install the Fastlock Type MN-DS Fastlock Hub
Hub 13-5/8 API 10K #15 Clam Hub
-— V% 75010 UNC-2B
1.3.1. Remove the Threaded 22.255 Max OD; i 7 Lifting Holes
£ g

Flange from the top of the / - 0| Qty(4)

rousing. Fiat Bim Holos T
1.3.2. Examine the Fastlock Hub aty (4) [ } Hh Aeme Threads

(items ST20). Make sure: |

» bore is clean and free of
debris
+ all threads are clean and undamaged

» set screws (2) are retracted from the bore{};
and undamaged S

=N
|
- Screw
\oty @ rEED
RP{72202,

1.3.3. Orient the Fastlock Hub as indicated.

1.3.4. Lubricate the threads of both the HOUSI an

Fastlock Hub with a light coat of 0I| org ;se

WarninG Excessive oil or grease may prevent a &/\g
positive seal from forming. o

R
1.3.5. Carefully lower and mstg_IL the"Fastlock Huk
to the top of the Housmg ﬂﬁ;urn clockwge untl
thread ' Jump |s felt and,fthen countercIOCKWIse /

1.3.6.

A CAUTION

;.’JEnsure and verlfy Thread: ,dFIange is prop-,:,.-.
~’erly mstalled to the Casmg Head Co

1 Verlfy make up dlmensmn Dlmensmni,.ﬂ
“from' the top of the threaded flange-to *
the top of the Casmg Head must be -

RP172990
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1.4. Install the Drilling
Adapter

1.4.1. Examinethe Drilling Adapt-
er (Items ST3)/ BOP Stack
Assembly. Make sure:

« bore is clean and free of

debris
. Drilling Adapter
 all drivescrews are fully 13-5/8" API 10K Fstiock
retracted Battom x Sh{fjd TOD

» seal areas are clean and e Bus}'ung (18) o=

undamaged &
9 \[E:jﬁ%mve Sérews (18)
1.4.2. Orient the Drilling Adapter ]H \ISegments
as indicated. el \v’ 'RP172204

Nl
1.4.3. Clean the mating ring ‘
grooves of the Housing and

Drilling Adapter. Lubricate

each groove with a light coat

of oil or grease. -

AWRERING Excessive oil orgrea
may prevent a positive seal from

forming. e ﬂ,

. RP-003612
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asing

1.4.4. |Install a spare BX-160 Ring Gasket (Item B9)
into the ring groove of the Housing.

1.4.5. Lift and suspend the Drilling Adapter over the
Housing, ensuring it is level.

1.4.6. Lower the Driling Adapter onto the Fastlock
Hub and make sure it has fanded properly. A
make-up mark provided on the Hub is the best
way to get visual verification.

1.4.7. Run in all of the drive screws by hand or with
a small wrench until the segments all contact
the Hub. This is to make sure that the body is
initially centered on the Hub prior to make-up4 ’

1.4.8. Using180°alternating pattern, tightenthe scre‘;v?é\’;:;
to approximately 600 ft-Ibs maximum, «\ '

o~
1.4.9. Using the same 180° pattern, make upg&fhe
screws. Check each screw to m?ke sure ‘{hat it
has the proper amount of torque A

RS

i ’
Y

1.4.10. When properly made up, th%gnd of the dnv/ eo.
screw should be flush with, the \gr}d of the bush-
ing. This is a secondary venf &ation that the, %<
connector is properly made jup. %?%Ej

1.4.11. Fillthe area aro@e segments witha ger}ﬂeral
purpose grease usmg the greas;‘: f{tmg on the
OD of the body AVent f itting is located oppkosne
¥ e T
the grease f ttmg;to release any ¢ ttgxpped air. Fill
the connectorwith grease untx\l\ aILof the airis .|~
d|splacedvénd grease beglns coming out the«ff/: i
TN // i y
,«vent/ﬁttmg pe ‘

B - e

=

fir=

il

.

!

RP172991
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2.1. Test the BOP Stack

13-5/8" Nom Test Plug

oY 5z8 Previously used BOP Test Plug must be
inspected for damage due to wear.

1/2"LP
Weephole
Pipe Plug
(Removed)

2.1.1. Clean and inspect the BX seal groove on the
MN-DS housing. Make up the BOP stack using
a spare ring gasket as required.

2.1.2. Examine the Test Plug (Item ST1). Verify the
following:

» seal is in place and undamaged

.

1/2" LP pipe plug is removed

all threads are clean and undamaged <.§€% T
#2381 Ensure the 1/2" LP pipe plug is removed M
‘\) AP

2.1.4. Make up ajoint of drill pipe to the’%‘db\c.»}the Tool.

2.1.3. Orient the Tool as illustrated.

BWARMNG A minimum of oneuomt}of Drill P'pe
is required on the bottom of. the BOP Test Plug’ i /

ensure BOP Test plug remams centrallzed % fﬁ RP133627
/ / I - \\;:«/4
21.5. Place a paint; mark\around the Test ;

landing verifi catlon,m;;(};

NOTE - When\the\;'Test Plug is ﬁxr'éﬁérlelanded
N 4 2 /a-"”"""

paint mark will Qﬁemsuble in the ceggter of the lower-

most annulus valve of the Housmg"““fn.

"from formlng

21 .7‘. Open the lowermost annulus va|v{a/c;f the Hous-
ing, and drain fluid to land the“Test PIug Leave
valve open. £

RP- 12
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2.1.8. Slowlylowerthe tool through
the BOP stack until it lands
on the load shouider in @J
the housing. Measure and
record.

S
LI TP
Ex:g o

[s/8X ¥ 3 Distance from the Hous-
ingload shoulderto the face ofthe
BOP Flange is 39.13"

2.1.9. Close the BOP rams on the
drill pipe and test to 5,000
psi maximum.

2.1.10. Monitor the annulus valve
for signs of pressure.

2.1.11. After a satisfactory test is
achieved, release pressure,
close the annulus valve and
open the rams.

=

2.1.12. Open upper casing valve
and remove as much flu
from the BOP as possiBI‘e \

2.1.13. Retrievethe Test Plug s|ow g
to avoid damage {o the seal

| It may be’h necessary to
open the uppe“aﬁi‘zulus valve
when starting to rgtrleve the Testﬁ
Plug to r/elle\{e «any vacuum }hat:‘
may occur. Lea ving annulusvalv ;
3?233:32322?&'"9'“s”’“‘faf\?ilf“'

¢asing v

Drill Pipe
Used to
Centralize
Test Plug

RP172992
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Always use a Wear Bushing while drilling to
protect the load shoulder from damage by the drill
bit or rotating drill pipe. The Wear Bushing must be
retrieved prior to running the casing.

2.2. Run the Wear Bushing Before Drilling

2.2.1. Examine the Running Tool (Item ST2). Verify

the following:
+ all threads are clean and undamaged

» pup joint is properly installed for tonging AT

222

2.2.3.
the following:

s

+ bore is clean and free of debris f‘é{ F/}%’

+ threads are clean and free of d\emis

* o-ring seals are in place,mclean and undam- ¢
aged )

2.2.4. Orient the Wear Bus ﬁ? astrated.

2.25.

«Q
- w=‘~’

a A
Wipe the o- nng seal s of the wear bustﬁ”@;wijp ‘
a light oil or grease \) \\-\/w

Make up ajomt ofdrlll pipe to theo top of the Tool.
BN NS P

o6
‘“5
mf\,v

%

2.2.6.

T T \—»-._\ R *fy’ ri /”\/ *
p{0Ji =4 Do Not:Cut O-ring (M
LT f Ed LTS en "s -

T

‘A CAyT ,Thls Wear Bushmg has no mechanical_’

X
retentlon dewce Care must be exercised when, ™

{Bushmg whlch could comprorhlse safetyifit become
ladged in the BOP. ey,

7 @

A

Examine the Wear Bushing (Item ST3) Ve;:%\ '

Orient the Tool with the Lead Threads down’* NG Fete

Wear Bushing
RunnlngﬂT)ool

4-1/2" IF

o XL
e \ Qm

NEFTN

trlppmg out the hole to avoid dlslodglng the Wear?

Wear Bushlng
/{1325/8"Nom.
sﬁ \ }'?
L, lL\Double Lead
£ [\%) Thread
00 | ~——-0O-Rings

| /

~—12.615 Min. Bore—=

RP153372
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2.2.7. LowertheToolintothe Wear
Bushing and rotate the drill
pipe counter clockwise until
thread jump can befelt, then
clockwise to a positive stop
to thread the Tool into the
Wear Bushing.

AWaRniNG DO NOT overtighten
the Tool/Wear Bushing connec-
tion.

Running Tool

2.2.8. Carefully lower the Tool/
Wear Bushing Assembly
through the BOP stack.
Measure depth while low-
ering the assembly into the
wellhead. Measure and
record.

39,

" Bushing
2.29. Land the tool/wear bushing ™~
on the load shoulder in the Cf
Housing and mark drill p|pe "%’D y
e N
joint. AL J,,%

5
2.2.10. Compare and confrm dl-
mension agalnst BOP\stack
dnlhngadapterandwellhead

BOP Flanﬁe is 2 35 63"

W <\ /
2.2, 145 DlsengagetheTooIfromthe
% Wear Bushingby rotatlng the
1% drill pipe counterclockwise
“‘% and lifting straight up.

2.2.12. Remove the Tool from the - N
drill string. ?

2.2.13. Clean, grease, andstoret /) —
Tool as required. u é}?

RP172983

2.2.14. Drill as required’
&5,
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2.4. Retrieve the Wear
Bushing After Drilling

Drill Pipe

2.4.1. Make up the Tool to the drill
pipe with the threads down.

24.2. Slowly lower the Tool into
the Wear Bushing. Confirm
dimension.

2.4.3. Rotate the Tool counter
clockwise until thread jump
can be felt. Slack off all
weight to make sure tool is
down. Thenrotate clockwise
to a positive stop.

2.4.4. Slowly retrieve the Wear
Bushing to the rig floor and
remove it and the Tool from
the drill string.

' Bushing

RP172993
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2.5. Contingency to Dril Pipe
retrieve a wear bushing
that has become stuck
due to debris
Running Tool
2.51. Ifthewearbushingbecomes

stuck due to debris, follow
the steps below:

« Pump grease or hydrau-
lic oil into test ports on
the MN-DS housing to
remove debris

+ Pumpfreshwaterthrough
the uppermost 2" 5K out-
let valves for 15 minutes
to wash out around the
wear bushing

i Communicate with com- g
pany representatlve on desured”ﬁj
overpull. Pull over in 10,000 Ib\f( y
increments(to maximum all}pwegdw‘ g
per engineering speclflcatlon and
tool ratings.)

RP-003612 .
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2.6. Hang Off the Casing

2.6.1. Run the 9-5/8" casing and space out apﬁo- ¢
priately. =g

2.6.2. Hang off the last joint of casing to be run |nzthe
floor slips at height thatwillenable. easy h handhng
and make up of the hanger and: Ia%dlng Jomt

ol
I 9-5/8" Casing
Thread

o

3 Steps 2.5.3-2.5.12will bewducted offlmg/
in the shop and ship to Iocatloﬁﬁas one assembly Zf
»} o 7/ L Scribe Line
2.6.3. Examine the Casmg <‘Hanger Runnmg Too :;’/' ~ 0-Ring

(Item ST4). Verlfy the followmg
* boreis cleap;and free of debns

« all threads are “clean and undamaged

|

i

-

i 7L 10.00"47TPI

oy Left Hand
« internal sealfls properly - lnstalled lean and \%M Running Thread
undamd% : e 1375/8" Nom
/ A g MN-DS Casing Hanger
-
26.4. Qs .
“running threads down | Protect
\‘%@’Zr} i Hanger Neck
LL-Exami ‘ Seal Area
357 _'
‘the following: ﬂ
bore is clean and free of debré? £ 31 ‘ T Lot rand
T 5 Running Thread

 all threads are clean andfundamaged ~— 8.835 Min Bore ——~ ‘1
:*\\ Flow-by
i Slot Holes

1% (24)

* neck seal area is clean and undamaged

\,N’-\...-

» casing pup joint is properly installed

2.6.6. Orientthe Hangerw th the‘casmg threads down.
/_9~5/8" API| Buttress
L] Box thread

L
13.48
/— g 5/!?J Ce:smg
up Join
RP153374
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2.6.7. Make up a landing Joint to the top of the Run- ]
ning Tool. Landing
Joint Running
2.6.8. Wipe the running threads of both the Tool and Tool
the Hanger and the seal of the Tool with a light A i
oil or grease. ‘
ia{914 33 Excessive oil or grease may prevent a posi- 9.15

tive seal from forming.

2.6.9. Lift and suspend the Tool over the Hanger.

2.6.10. Lower the Tool onto the Hanger until the mating
threads make contact.

2.6.11. White balancing the weight, rotate theTooItothex/ﬁ’-Wy '
right until the thread 'jump’ can be felt then to the\;;ﬁw,,
left to a positive stop. Approximately {g{tupgns

AWarning DO NOT Torque the connectioh@':S {7%’%

Y
o
.

T

&

NV
2.6.12. Back the tool off 1/4 a turn to thé rlght to keep
the threads from binding up.

2.6.13. Lift the Hanger above th
the floor. )

Z

hung off,\fjn"\_,,.;; o

—=-—— §-5/8" Casing

Sin Ty NE
“ERp153375 fom B
2.6.14. Lower the hanger‘assembly until the matmgf - o

threads of the 9 ‘5/8 casmg and the pin’ threads
f the o} t mak e.contact.
0 pupJ m e.con P \\j

§ When maklng up the Hanger“té Jtﬁ%asmg

» x‘ \"

YA \ v :\ v
m Do hotuse CRT ogtorque 9n Landing Jomt!\@
Torque on pxup joint below: the hanger as runmng
and»retrlevmg tool has Left Hand threads.
\\f .__,-/
}6 15 While balancing the weight, rotate E“heza?}s\é?nbly
to the left until the thread 'jump’ can be; felt then
to the right to the thread manufacturer«s recom-

mended optimum torque. £ jﬂ

2.6.16. Paint the scribe mark ons.the ;unnlng tool all

the way around the tool ‘Aiﬁa'ndmg verification.

RP-003612 13-5/8" 5K MN-DS System f CAMERON
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2.6.17. Open the lowermost valve to drain
Housing fully.

Ensure the well is stable and no
pressure buildup or mud flow is
occurring.

a)

b) on lowermost valve companion
flange, open bleeder fitting on

bull plug.
Remove the Bull Piug from com-
panion flange on end of valve.

open lowermost valve allowing
BOP to drain.

Reinstall companion flange with
bull plug to end of lowermost
valve.

=B Verify BOP's are free of debns
before landing hanger.

2.6.18. Calculate, measure and réggrd ithe
distancetolandthe hangert\from the
45 of the hanger to, the“r@ Hloor or
39.13" below the face of the flange
on the BOP Adapter, &

2.6.19.

slips and{léfwerlt intothe well tallym

the casmg\‘as it.is lowered, uﬁtﬂlthel =y

Hanger Iands~6/n the Ioad shoulger

in well bore. (G’

@A*

. Slack off all weight on the casmgv
. Tally dimension and ensure hanger

has landed properly Q@;Z/

. Verify through’ithe open outlet on
the MN-DS Housmg the hanger has
landed properly™

2.6.24. Check to ensure the scribed line on
the running tool is in the middle of
the uppermost outlet of the MN-DS

Housing.

;\«;

Release the ca\smg from the ﬂoo%

39.

. Ensure Mandrel hanger is centered(;/*@

2.6.25.
2.6.26.

RP172994

Close the uppermost outlet valves.

Cement as required.

in1e18 28 Cement returns may be taken through the flow-by slots

of the Hanger and out of the BOP Stack.

2.6.27.

2.6.28.
2.6.29.

With cementing completed, rotate the landing joint to the
right 8 full turns to release the running Tool from the Cas-
ing Hanger.

Retrieve the Tool to the rig floor.

Clean, grease and store the Tool as required.

CAMERON

A Schlumberger Company

2
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[y T SAEETLY;NOIE:

{ Always wear proper PPE (Personal Protective Equipment)

espemally gloves to handle and install the slip type casmg hanger.

Casing OD.

2. Verify Slip Bowl taper is smooth, clean® WIth)nO corrosion and damage
free.

3. Disassembly of the Hanger to re

2 7. Hang off the Casing
(Emergency Procedure)

IC-1 CASING HANGER
13-5/8" x 9-5/8"

{n10JZl The following procedure should be
followed ONLY if the casing shouid become
stuck. If the Mandrel Casing Hanger was

o 7N
used, skip this stage. f“& ,: P
7

2.7.1. RuntheCasingand Cementas req"ﬁired.

A CAUTION Ensure that the casingis c/gntrallzed
Hanger clearances are small and centermg must

. Packoff
be accurate. e \ Support Bushing
j} &:’ f’;&\‘ Spring Plunger
2.7.2. Ensurethewelltssafeand undercontrol S Pockets (6)
2.7.3. Drain the BO\P and Remove sn? - - Hanger
through thgi—lousung lower side outlet. g Retaining SC’EW{ L =
Leave the’ v\al\%“open until the“CasmS}-v,\){,g» Min. = M= Slip
Hanger i is setk, 5 © S ;w Standoff (/_ Plate
,Ensure hang off welght desired / _UH
Fa) f o
is plcked uybefore mstalllng sllps around
casmg “ 4 \? M/
2: 7 4’5 Separate the BOP Stack from Housing’ ( N Bottom ] L
N and suspend it above the Housing hlgh “‘”‘”“‘ Out ‘i j o jan
— — 9-5/8
enough to facilitate instailation off he /? MN-DS ~ Casing
Slip Casing Hanger. Hou-sing N A r
2.7.5. Washout as required. -V RP133634

2.7.6. Examine the IC-1 Sllprype Casmg Hanger (Item E1). Verify the following:
+ segments are cleani:undamaged and secure
N =
+ all screws are in place and snug

+  verify plung”‘er\ p}ﬁ/ pockets on upper face of hanger body prior to performing any installation, if no
pockets are present, do not set hanger.

2.7.7. Remove the latch screw and separate the Hanger halves.
2.7.8. Place a slip plate on the Housing flange against the casing to support the Hanger.

2.7.9. Wrap the Hanger around the casing and replace the latch screw.

RP-003612 .
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2.7.10. Remove the fourslip retainerscrews

on the OD of the slip bowl. These 1/8"x4§‘{16"_— [, 3"

screws hold the slips in retracted
position. Slips will NOT set unless
these screws are removed before
Hanger is placed in the Housing.

2.7.11. Grease the Casing Hanger's body.

2.7.12. Remove the slip plate and carefully
lower the Hanger into the Housing
bowl, using a cat-line to center the
casing, if necessary. Measure and
record.

A caution Do Not Drop the Casing
Hanger!

2.7.13. Slack off the casing.

A sharp decrease on the werght\
indicator will signify that the Hanger has
taken weightand is supporting the casrng
\‘ ‘\',’,}?/
2.7.14. Rough cut the casmg at 5:1/2" per
Wach's saw procedure a?ove the
top flange of the Hou3|ng -and move
the BOP and excess)casing out of

the way. \‘Q‘“’) Iy B s :
> : :
2.7.15. Remove* and drscard the usé‘g/:r%g 2.2.7.20. Reconnect "the BOP Stack to the Housing using the studs

gasket from thé Housing ﬂé‘nge ar}d ntits(provaded Tightening the studs and nuts in an al-
e *\ternatmg cross pattern to the torque referenced in the chart
méhe ‘Back of this manual.

2.7.16. ,Lfsmg aninternal cutter/fnal cutthe
casmg at 15-1/4" +/2 1/8" below the /“
/‘7 Housmg flange. u\/ 2.1 21 \Leave valves open. Contlnue with Packoff Support Bushing

e\2k7 17~~ Place a 3/8" x 3/16" bevel on the
casing stub and remove all burrs"*
and sharp edges. i‘ (f,fi

CAUTYION '

PNT3ITA There must not be any’ rough Ensure and verlfy Threaded' ange is properly |nstalled to

edges on the casing or the seals of’the  the Casing Head.

Packoff will be damaged. /jf’% X 1'. Rotate the threaded ﬂange counterclockwrse (Ieft hand v
i ‘ thread) toa posrtlve stop and bottom outthreaded ﬂange‘
e 15 o c Head f houlder.- " - .
2.7.18. Cleanthe matlng ring grooves ofthe | - on asmg ea ange shou er i : :

Housing and BOP Stack.
N

2.7.19. Install the new BX-160 Ring Gas-
ket (Item A12) in the Housing ring

2. Verlfy make up dlme |on Drmensron from the top of’ '
“the threaded flar ge o the to of the casrng head must

groove. ‘ ‘, acdec t "
RP- 12
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2.8. Washout the Spool

: 13- 5/8" SSMC
1A721i 58 Do Not close the outlet valve on the lowermost /;Washtool 4-1/2" IF
Head, it will be left open while landing the Packoff Sup- b )

port Bushing.

2.8.1. Examine the Wash Tool (Item ST11). Verify the

RS
following: i Flowby

Slots
« bore is clean and free of debris

+ threads are clean and undamaged

= washports are clean and unobstructed

i

2.8.2. Orient the Wash Too! with the box connectlonk'up )f =

2.8.3. Make up a joint of drill pipe to the top of the Tool&,

2.8.4. Ensure lowermost outlet valve of Housmg,ls open.

2.8.5. Carefully lower the Tool into the»well unfml it lands |
on the top of the 9-5/8" Casmg Hanger/ Measure / D
and record. s

2.8.6. Lift the Tool approximately »

2". Mark tool joint at ﬂoor/
rotary table. ( )Q“

2.8.7. Supplypressurethroughthe
drill pipe. At the@\m?a time
the pressure-is bemg sup-
plied, rotate the\ Tool

NOTE. R max/|mum pressure \\‘
rating for-the wash tool is 1, 00'\ /
psi, and at flow rate of 75 gpm

RP030201

L Drili Pipe

\ /
2. 8’8w\ I\?I\c“)mtor the outlet valve\f\é?

<\ / . retlrns.

2.8.9\) Once the returns are clean
and free of debris, stop the
rotation and the pump.

2.8.10. Retrieve the Tool to the rig ST

floor. (;?

€2
2.8.11. Clean, grease an@ é‘the

Wash Tool as"fe uire }
N g\

- Wash Tool

i

\QS

NOTE-\E0% visibility\éf;ﬁanger
port and cleanliness of hanger
after washing and draining.

RP172996
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2.9. Install the Packoff Support Bushing

2.9.1.

29.2.

2.93.

294,

2.95.

-ty 2.9.6. /Ii{un dr|II pipe or heav‘y'welght coIIars through thew‘
\rotary table and hang\off |n/the floor slips®< Thls

% WI|| ‘be used for welghtxtg,set the Packo,ff Support

' “Bushing assembly into position. If runnmg\heavy

Examine the Packoff Support Bushing Running
Tool (Item ST5). Verify the following:

* bore is clean and free of debris
+ all threads are clean and undamaged

+ required pin x pin crossover stub is properly
installed

Orient the Running Too! with the internal running
threads down.

A

Examine the Packoff Support Bushing (Item’

distribution. If you obtain a DRAFT copy.- it is your responSIblllty to verify SAP
ston Engmeerlng to ensure docuinent has been approved and released. . ‘

13-5/8" Nom
MN-DS Packoff Bushing
Runnmg Tool

412" IF
(NC50)

: :"% 12.375" -4TPI

A16). Verify the following:

. Leﬂ Hand
* bore is clean and free of debris ; ) Running Thread
+ all elastomer seals are in place clean and

undamaged LA o
3 g
+ all threads are clean and unpamaged' AN RP153379
+ lockring is in plac ) v & RD AN
g pace (o //} ~ 13.6/8 /10K MN-DS

*  ensure spring plunger pinson the bottom of the?> PackSff Stpport Bushing 11.25"4TPI

Packoff Support Bg\shmg are/properly instaliéd
and spring Ioaded plns is.retract properly. ‘\>
3 o

threads up.

Lubricate tﬁ%‘extemal runnmg thread

weight pipe, measure OD of all plpe gnd connec-
tion to make sure pipe will drift casmgj

| Heavy weight drill plpe/or drill collars are

used to ald in landing the Packqff Support Bushing.
Weight required to run the Packoff Support Bushing
into the Housing is approxmately 10,000 Ibs.

29.7.

g

; %x
Make up a stand of dr|II pipe to the top of the Run-
ning Tool.

/*for k:x 5/8 Hanger

Right Hand Threads
/ for 5-1/2" Emergency

{ {‘\\

A Packoff
' l Lockdown Ring
] '™ 12,3757 47PI
Left Hand
Stub Acme

Running Threads

|~ Lockring

8.835 Min Bore—=

Dovetail
Seals (4)

Scribe Line
—

RP154354

2.938.

Install a Lockring Installation Tool(ltem

S§T10) onto the lockring of the Support Bush-
ing. :

See APPENDIX 1 for Optional

Lock rmg installation tool on the back of this
procedure.

(¢> CAMERON

A Schiumberger Company

13-5/8" 5K MN-DS System
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2.99. Fully compress the lockring.

I The Lockring installation tool will assist
in minimizing the length of time that the lockring is
compressed.

Drill Pipe

Lockring
Installation Tool

_~ Lockring
Ring

5

[
g
e

_ Tighten Nut t,, o~ 1374
Compress§ ap°Ring
ﬁ o

&

/:;«\ o
2.9.10. Carefully Iowerthe RunnlngTooIonto the Packoff

Support Bushmg Assembly untll the threads

2.9.11. ‘nnectlon by fi first, tu/r:ng the Tool

to&thegrlght to align the, threads then to the left\r

{:Quntllf’the Tool engages*the I?)”“‘}ckrmg

:Approxmate 8 turngare required for full“‘/

make-ug/Wnte down the number of turns to\fn}ake
up the Tool to the Packoff Support Bushmg\m:’the
F|eId Serwce Report. [E‘? g’)

;:remove the

2.9.12. Once the lockring is engag‘

Lockring Installation Tool. U
xg:‘"za

ExTeXZ=H Ensure the Iockrmg |Séﬂush or below of
the OD of the Seal Assembly

2.9.13. Wipe the ID of th\e\ﬂ/seals and the OD of the
dovetail seals with-a light oil.

ialeX ¥ 8 Fxcessive oil or grease may prevent a posi-
tive seal from forming.

Lockring

Compressed
/(.‘ o i
F .~ Packoff
._J Support
RP153381 Il | Bushing

2.9.14. Lift and suspend the Assembly/Crossover stub g
over the drill pipe hung off in the rig floor.

2.9.15. Lower the Assembly/Crossover stub onto the
threads of the drill pipe and make up the con-
nection.

g ey

A ‘caution Do not damage the internal seals of the

Packoff Suppon Bushing assembly!

2.9.16. Open both upper and lower annulus valves on
the Housing.

(91 i 54 The upper annulus valve is to remain open
during the setting of the Seal Assembly.
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age 2. g Casing

2.9.17. Center and lower assembly
through the BOP Stack and
Housing. Tallying assembly
as it is lowered untii the
Support Bushing lands on
the Casing Hanger. Mark
landing joint.

Drill Pipe

Running Tool
2.9.18. Calculate, measure and

record the distance to land
the Packoff bushing. Dis-
tance will be 3.44 iess than
dimension calculatedtoland
the casing hanger; or 35.70"
below the face of the flange
on the housing.

35.

-

2.9.19. Tally dimension and ensure
SupportBushinghas landed
on the casing hanger.

f\
Distance from th/e d\ Bushing
Mandrel Casmg Hanger landing/ - ﬂq,&”@
shoulder to the face of the BOP;j,_g, '
Flange is 35.70". '

JL&T._.

S

3

TTH—I

I

7

2.9.20. Compare and/éphfrm ~di-
mension agalnst E}QP stack

drilling adapterand wellhead

[T

29.21. Verlfy the‘*Packoff Support T
Bushjng haslanded p;operly Drill Pipe Lf;}dk

' through the uppergannulu? for Weight to. VA -

valve of the MN-DS Housing: S‘:ttgac'k“f |

w using a flash light, venfy
d the scribe line is visible
\\) in the center of the port

2.9.22. Tum the landing joint to 7
the left until the (6) Sprmg
Plunger pins engageﬂthg saly
casing hanger matlng slots4
When the pins engage the
hanger, STOP turnlng when

s
a positive stop i is feltf

RP172997

cos A CAUTAION i ‘
«Under NO CIRCUMSTANCES should any pressure be applled o the
Packoff Support Bushlng priorto Locknng engagementinto the Housmg

(‘ CAMERON 13-5/8" 5K MN-DS System RRPB(;OS 6:t2A
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L Drill Pipe

lini

2.10. Set the Packoff Support

Bushing Lockdown Ring
-N@‘TE Confirm the Packoff Support
Bushing has properly landed on Mandrel
Casing Hanger by (1) confirming dimen- E
I —

sion (2) viewing through the upper open
annulus valve of the Housing. The scribe
line should be in the center of the outlet
bore.

/ﬁ Running Tool

2.10.1. Make a horizontal mark on the SR
landing joint to monitor the number "Iiyi»\;‘ .
of turns. “Vockring

2.10.2. Using chaintongs, back out the Tool Engaged
3.5 turns clockwise (right) to allow m
the Locking ring to expand into its (¢ i
mating groove in the Housing. N 5 Bush.ng

\ v
Kb, % Horizontal mark should ralsexi’fi;, , m—— T S T . )
no more than .875". V7N R A CAUTION. .
; ;W — ’,There should be maX|mum1 f 1/8" vertlcal movement durlng over‘
BAwarmneg DO NOT ATTEMPT? 'BACK | pull, .If vertical movement is greater than 1/8 verify the position
OUT MORE THAN 3.5 TURNS: /:\} -of the Packoff Support Bushing b 'checklng the location of the
i 4 scrlbe ||ne relatlve to thé upper side outlets. If the scrlbe line has

2.10.3. Performan overpuII 50 000 Ibs over risen more than. 1/8" drive the Packoff Support Bushlng back
block welghtvto\confgm the lockring kdown untll it Iands as per step 2. 8. 17 Sl e N ‘J
has proper engaged & L e

3 it'ial over pull test is unsuccessful, do not
|mmed|ately coll pse the lockring for a second installation at-
tempt% Conduct the following steps prior to Support Bushing

retr;eval %

a g .yﬁt

2104. Once a successful over pu<
been\achleved slack off ove\r puII

and ensure elevators are & well clear

<’c§ he Drill Pipe Tool: Jomt /E?

Ensure Packoff Support Bushing Running Tool is backed
off 3.5 turns

Re-apply the installation load (10,000 - 20,000 lbs) to

durmg Lockdownring settlngmstallatlon”:? t. force the Packoff and Lockring down into the groove of
is aware of over pull requ:rementsrfo‘rgj the housing.
*  Re-attempt 20,000 Ibs over pull test.
\_ W,

C ver pull tes s“no 'chleved afterthree mstallatlon
attempts fuIIy ret’ ct the |ockr|ng and remove the Packoff Support
i 'ng and Iockrlng to

‘Clear out personnel from ng ﬂoor dunng over
VpuII test Precautlonmustbe aken for person-.

[0) ] 24 Dovetail seals must be replaced prior to reinstalling
the Packoff Support Bushing.

RP-003612 j
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Packoff Lower Seals (ID =

2.11. Test Between the 9-5/8" v [Drill Pipe
&0D)

2.11.1. Locate the lowermost test port on
the OD of the Housing and remove
the fitting.

Running Tool

2.11.2. Attach a hydraulic test pump to the
open test port and inject test fluid
into the Packoff Support Bushing
to 5,000 psi.

AWRENING Do Not over pressurize!

todetermle the collapse pressure of: the

specific grade and weight of the’ casmg g“PrF"Préy
Pk ushing-

Y

2.11.3. Hold and monitor th"é/?;’st*pressure
5N
for fifteen mlnutes or as requured by
the Drilling Superv:sor

2114,

Inject Test
Fluid

5 thesdrill pipe (with chamftongs) to N
_:the right approximately 4-1/2 turns S\
or until it comes free from the seal—, ™
assembly. {@

o G

2.11.6. Retrieve the Tool to the rig floor and
S

\j:

\

- 2.11.7. Clean, grease and st6:e>the Tool

as required. «
RP172999
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2.12. Retrieval of Packoff
Support Bushing Assembly

2.12.1. Make up a joint of drill pipe to the
top ofthe Packoff Support Bushing
Running Tool (Item STS5).

2.12.2. Lowerthe RunningTool throughBOP
stack and land on top of Packoff
Support Bushing. e,

¢

Pl
2.12.3. Rotate the Tool counterclockwise f
approximately 8 turns or the number, S

\
\a
of turns documented per Sect?o o il: " \L\’
2.8, until the tool fully engages the i /<f, Lockring
lockring and a firm stop is‘éncoun- <\ 4 Retracted
tered. Back off from n this mgplgtj a L "l
maximum 1/8 of a tufn) == 7

?/ D s \ 3

"A CAUTIONM

vDo not use Top Drlve t0'
engage/ dlsengage the Run- A 4
ning Tool. Usmg Top Drive |~
,WIII permanently damage the |
equ:pment running threads"
and w:II _require damaged_

u:art to be replaced 8 g oL
y g ~ / DnII Pipe Used L:]1
2. 1\ ‘4. Retneve the Packoff Support Bush f,~> > sr;/tv ;'ag:,g; / | T

ing by pulling vertically (appro>£g £
mately 15,000 to 20,000 lbs)ﬁ

Support Bushing

ARG If overpull exceeds this value
repeat counter-clockwise ro,t?t/!ofq until
a firm stop is encountered(\and: repeat
overpull. : i -

N 4/ RP172997
2.12.5. To remove Packoff«fSupport Bush-

ing from the running tool install the
Lockring Collapsing Tool and fully
compress the Lockring.

S\V/e g sl Dovetail seals must be relpaced prior to reinstalling
the Packoff Support Bushing.

RP-003612 13-5/8" 5K MN-DS System f CAMERON
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3.1. Test the BOP Stack - Optional 11" Test Plug

1/2 NPT Weep Hole
/ Fitted With Allen
Socket Pipe Plug
(Removed)

&l Previously used BOP Test Plug must be inspected for
damage due to wear.

3.1.1. Examine the Test Plug (Item ST6). Verify the following:
 seals are properly installed, clean and undamaged

Dovetail
Seals

g@

+ 1/2" pipe plug is removed

+ all threads are clean and undamaged

INLeIA=8 Ensure the 1/2" LP pipe plug is removed M 1 1/43:LP, VR Pliig
= ¢ &aﬂiil
3.1.2.  Orient the Tool as illustrated. 4§ e
3.1.3. Make up a joint of drill pipe to the top of the Too\“;;
Awarning A minimum of one joint of Dr|II§ Plpe is required
on the bottom of the BOP Test Plug to ensure; BOP Test plug a0 THO
remains centralized. &
e AR A minimum welght of‘"i‘:’é’oo lbs }
i Drill Pipe

is required per dovetail seal, t‘of-land/the
test plug. &

3.14. Wlpe the dovf;;all ;\e}al of the Tool
h

A W P :
3.1.5. Open the upper ~annulus valveofthej

Housmg,@nd’dram fluid to Iand the
Test: Plug Leave valve open

3.1.6.€ Slov?;?y lower the Tool\ihrough the
Pt BO@ Stack until it Iands %n’the load

/"7
NOTE Distancefromthe PackoffSup- /
port Bushing load shoulder to the face of
the BOP Flange is 26.40"

3.1.7. ClosetheBOPramso ontheg
and test to 5,000 ps: maximum.

3.1.8. Monitor the api
of pressure.

lus-valve for signs

3.1.9. After a satisfactory test is achieved,

release pressure. Leave test plug _;

in place to test the Packoff Support ~L_—Z  Drill Pipe

Bushing upper dovetail seals. % Used to
RP173000 Centralize

Test Plug
f CAMERON 13-5/8" 5K MN-DS System RR;.C ogogg:tzA
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3.2. Test Between Upper
the 9-5/8" Packoff
Dovetail Seals -
Optional

Drill
. Pipe

3.2.1. Locate the uppermost test
port on the OD of the Hous-
ing and remove the fitting. MN-DS

. Housing

3.2.2. Attach a hydraulic test
pump to the open test port
and inject test fluid into the

Packoff Support Bushing to

5,000 psi.
AaEniNG Do Not over pres- Remove
surize! (1), Uppe

P — Fltt/ngf f
FleY =8 |f Emergency hanger (‘énd Inject
was used do not exceed 80% of ojfTest Fluid

casing collapse. /},C:/; Drill Pipe used
=t to Centralize
WAV/9 i 25| Contactthe Drilling Su* D;’ ackofr: Test Plug
pervisortodetermine the collapse uppo - ”\\
i Bushlng j &
pressure of the specific. gradeggfd : - %\J

weight of the casing u ed -5
‘\*"“ Pattny
3.2.3. Hold andg-monltg)r ‘the test /2%
pressure fq\r ffteen minutes A& 7 Ll
oras requ1red by the Drilling "<§

v

Be rieve the Test

Plu;gowly to avoid damage to the seal.

V7 E

s . NOTE It mayP\ p/e"c:essary to open the annulus valve when starting to
/S/uperwsor g:;/}(;\ \retfieve the Tes t\ \y‘gjto relieve any vacuum that may occur. Leaving
324, %«Once a satisfactory{tést is/,/annulus valve.open-during testing insures safety of surface casing.
achleved carefully ‘bleed” b NS

P
.f«off/all test pressure, remove 527 J\'alqufOP stack.
the test pump and reinstall
the fitting.
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Kadei¥ =) Always use a Wear Bushing while drilling to 11" Threaded
protect the load shoulder from damage by the drill Running Tool
bit or rotating drill pipe. The Wear Bushing must be
retrieved prior to running the casing.

4-1/2" IF

/ Double Lead
L Thread

3.3. Run the Wear Bushing Before Drilling

Wear Bushing
11" Nom.&4},

3.3.1. Examine the Running Tool (item ST7). Verify
the following:

» all threads are clean and undamaged

+ pup joint is properly installed for tonging

3.3.2. Orient the Tool with the Double Lead Thread/é
down. x

3.3.3. Examine the Wear Bushing (item ST8) >Ver|fy
the following: [

o~ 4
* bore is clean and free of debrl§t§§ év/
+ all threads are clean and- undamaged /
any P
* o-rings are properly €mstal|ed clean and ‘,{:m

undamaged »fj \‘x
3.3.4.
A (7 — Gf\x/{ ’
Nz Do Not\Cut O-ring§§/2—3‘°” (A é{?
£ S e i

i “@M‘h

A CAUTION ~T!1|s Wear Buspl}lg 'éss nd mechamcai’j(r/
retention -device. Care must be jexercised when &5
trlpplnaﬁout the hole to avm\d\d;slodgmg the Weab
Bushlng which could compromise safety ifit become
{igdged in the BOP. D Y

=
RP- 12
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3.3.5. Wipe the o-ring seals of the
wear bushing with a light oil —
or grease.

3.3.6. Make up a joint of drill pipe
to the top of the Tool.

- Drill Pipe

i Make sure the threads
are down when making up the drill
pipe to the running tool.

3.3.7. Lowerthe Toolinto the Wear
Bushing and rotate the drill
pipe counter clockwise until
thread jump can befelt, then
clockwise to a positive stop.

3.3.8. Carefully lower the Tool/
Wear Bushing Assembly
through the BOP until itlands
on the load shoulder of the o
Packoff Support Bushing..cz )
Measure and record. Ry

- Wear Bushing

offSupport Bushingload shoulder
to the face of the BOP Flange is
12.90" ;%
L \\/
3.3.9. Remove the TooI from the
Wear Bushlngf by rotating
the _drill plpe “counterclock-
W|§/e%untll/thread jumpi ls/fel'? %
«*{tgg dlsengage the Tool from
the Wear Bushing and hftlng
stralght up. N

RP173002

\

3*3 10 Remove the Tool from the
drill string.

3.3.11. Clean, grease, and storethe
Tool as required. 5

3.3.12. Drill as required. /6?2
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3.4. Retrieve the Wear
Bushing After Drilling

3.4.1. Make up the Tool to the drill
pipe with the threads down.

3.4.2. Slowly lower the Tool into
the Wear Bushing.

3.4.3. Rotate the Tool counter
clockwise until thread jump
can be felt, slack off all
weightthen rotate clockwise
to a positive stop.

3.4.4. Slowly retrieve the Wear
Bushing to the rig floor and
remove it and the Tool from
the drill string.

3.4.5. Clean, grease and store the
Tool and Wear Bushing. p

BN A Y=

RP173002
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3.5. Contingency to
retrieve a wear bushing
that has become stuck
due to debris

Drill Pipe

| T————__| Wear Bushing

L0 Running Tool

3.5.1. Ifthewearbushingbecomes
stuck due to debris, follow
the steps below:

* Pump grease or hydrau-
lic oil into test ports on
the MN-DS housing to
remove debris

* Pumpfreshwaterthrough
the upper most 2" 5K out-
let valves for 15 minutes
to wash out around the
wear bushing

i Communicate with com-
pany representatlve on desired /”’?‘
overpull. Pull over in 10,000 Ib. /[~
mcrements(tomanmumallowed% 35,

per engineering specmcatlon and/}
tool ratings.) /,m S~
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=1 Always wear proper PPE (Personal Protective Equipment)
especrally gloves to handle and install the slip type 9595,1"9 hanger.

2. Verify Slip Bowl taper is smooth, clean with no corrosu;n and damage free.

3. Disassembly of the Hanger to re-orient the sllps is not required.

36 Hang off the Casing

UNIoJF:# Since the IC-2 Casing Hanger is
an automatic, weight energized Hanger, it is
necessary toensure there is adequate casing
weight to create an annular seal.

/
3.6.1. Run the casing through the BOP to the E y,
required depth and cement the I;rgle as % "

Rubber

required. RP921247
3.6.2. Drainthe Casing Head bow \

upper side outlet. ( '
3.6.3. Center the casrng,éﬂg Iﬂw th water

and verlfy returns dre clean and free Remove Slip

. &7 7 Retaining Screws

;%

‘////

v s [
valternatlve methodl,‘ underneath A ™ 1
£¥ the BOP stack, provided the weII
is safe and under control. Th:ﬁs op,
tion allows the Hanger bowlwto;bef
inspected and thoroughly:y washed

prior to the Hangerlnstéllatr@n RP153390 |
3.6.5. ExamrnetheIC-ZCasmgHanger(ltem il \ rﬂ_—_ﬂ;

A17/A17a). Verify the following:
L

=N
+ the packo(ff’ rubber is clean and
undama’éed '

« all screws arezrr\ place and intact 3.6.6. Remove the latch screw to open the Hanger

+ slips are intact, clean, and undam- 3.6.7. Placeaslip plate againstthe casing tosupportthe Hanger.
aged 3.6.8. Wrap the Hanger around the casing and replace the

+ seal element is not compressed latch screws.
beyond the OD of the Hanger

RP- 12
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3.6.9. Verify that the seal element is not

compressed beyond the OD of the i

Hanger.fitis, loosenthe cap screws | 412" % 1/8"
inthe bottom of the Hanger. The seal Rough Approx.

MUST NOT BE COMPRESSED Cut 18"

prior to slacking off casing weight ‘ Final Cut
onto the Hanger.

3.6.10. Confirm load shoulder to rig floor
dimension. (11" Test plug tally).

3.6.11. Install eye bolts to hanger. Install
rope to eyebolts. Ensure enough
rope is available to lower and land
hanger on load shoulder.

3.6.12. Preparetolowerthe Hangerthrough
the BOP stack.

IRWARNING DO NOT Drop the Hanger! ¥

3.6.13. Greasethe Hangerbodyand packoffx\\’
rubber and remove the slip retamlr%g
SCrews. e

3.6.14. Remove the slip pIate and carefully lower the»

the Housing controlllnkg decent with ropes,,untll thé Hanger the exact ‘cutoff height by measuring the
lands on the Ioad‘shoulder of the Packoff Support Bushing. pottom bore of the next component to

5 £
Use a cat-line f Kgggnter the casing, if necessary Measureﬁ@%e installed and subtract 1/4" from this
/3} dlmenswn priorto making the final cutoff.

) Always physically measure

3.6.19. Finalcutthe casingat4-1/2"+/-1/8"
above the top of the Housing Flange.

3.6.20. Place a 15° bevel on the casing
stub and remove all burrs and sharp
edges.

NOTE: 7Appronmately 70, 000 Ib ft is n

hanger 55 000 Ib ft is needed to set the h,, nger. NOTE ThelD edge ofthe casing must
I ,,' o be ground slightly to allow drill pipe and

Y7elZ3 A sharp decrease on the welght indicator will signify casing collars to pass smoothly.

that the Hanger has taken welght;\and}at what point. If this

does not occur,pull tension +1-1/2%:again, tug on the soft lines

to try to align the Hanger in theib%wl and slack off once more.

‘\Ws
3.6.16. Lift the BOP Sté““gk““;\}hlgh as possible.

3.6.17. Rough cut the:‘cg%sgé approximately 18" above the top of
the Housing flange"

3.6.18. Move the BOP and excess casing out of the way.
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Capping Flange
13-5/8" API 5K bottom

4.1. Install the Temporary l 26.50 |
Abandonment Cap

Xi5 Verify the height/standoff mea-

sured from the top of the Housing to the 800 e
top of the Mandrel Hanger as indicated | %
on page 60. - \
RP160930 A NX Bushing
4.1.1. Examinethe Temporary Abandon- WS or TR Seal
ment Cap (TA Cap, item C1). Verify O X
the following: Temporary Y -/{‘Ofé

. . Abandonment
» bore is clean and free of debris i

« sealareas are clean and undam-
aged

« all peripheral equipmentis intact |-
and undamaged

5
* NX bushing(item C3/C3a)\|s
properly installed, clean and

undamaged (s 399°.m Casing
4.1.2. Orientthe TACap as ||lustrated & ko'm
Ty N &84
4.1.3. Clean the mating rmg\/grooves of ‘yﬁ_‘

the Housing and TACap Wlpe each
groove, the 'P' seal“of the TA Cap
and the OD of\the casmg stub W|th

"Mmm«;ﬁgo Not damage the ‘P’ seal or their sealing ability
will be} |mpa|red

4.1.4.< Ins’t}a/lfl a new Bx-1sb/’§:n \}Gasket o
7 g7 4. 1.7" -Make up the connection using the Studs and Nuts provided
) (ltem C2) intothe nng groove ofthe e
Wyf 5 >, Wwith the TA Cap and tighten the connection in an alternating
Pz mMN DS Housing. o
a»\,:‘i\; AE cross fashion to the torque referenced in the chart in the
: back of this manual.

with clean oil to the top of the MN
DS Housing.

F|II the void above the Casing Hanger7
Ve ™)

w’ t;x?‘

IRWRRIING DO NOT overfill_the void.
Oil that becomes trapped und/en the ring
gasket will prevent formatlon of/a posi-
tive seal. / ;w

4.1.6. Orient the T‘;\Eap{rj)/er customer's
requirements and carefully lowerthe
TA Cap over the casing stub until it
lands on the ring gasket.

T readed ﬂan e must rema 1 sh uldere‘ out durin: ,
stallahon R - —
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4.2. Energize the NX Bushing 'P’

Seal =/

- S N
/ N (] e f

SEE RP-000589 Pipe Plug & Pipe Plug &

Inject Plastic

PROCEDURE FOR PACKING Check Valve
INJECTION AND ENERGIZ- & Bleed

ING THE 'P' SEALS
. J

4.3. Test the Void Between’5
or 7" Casing Hanger«&“‘
Capping Flange 'NX Bushlng

R
L

i

RO
|

4.3.1. Locate the portﬁxthe% of the
Capping FIange for\testmg the con-.

nection a‘r:d rerb&?é”t’he fitting. 4"y

432. Installa te‘é’tz“"”ump to the open’gort
and- |r\\jectf’?test fluid to,5;¢ OOO\PSI
max:mum or 80% gf casmg col-

‘{Ia §\e whichever is:less. &

N
§ Contactthe Dnllmg Supervisor
to;getermme the collapse pressure of theﬁm
specific grade and weight of the casmgﬁ”
used.

Remove
Fitting &
Inject
Test Fluid

L

I

C

UL

oL 7

7

T
"\ %’é EE:—C;]

4.3.3. Hold and monitor the test pregu(% RP160933 = =
for fifteen minutes or as required’ by
the Drilling Supewlsorf@g

LT
434. Oncea satlsfacgéfry est) is achieved,
carefully bleed ‘off all'tbst pressure

and remove thé“te\st pump.

4.3.5. Reinstall the fittings.

RP-003612 13-5/8" 5K MN-DS System CAMERON
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4.4. Remove the Temporary
Abandonment Cap

Remove A&;@%@)
Verify the well is safe and secure AZ;’,‘Z,‘;‘;';ZM l 3 “A | | @
and that there is no trapped pressure in Cap SIS ‘
the well.

44.1. Carefully remove the 1" NPT test
plug and 9/16" allen internal check
valve to relieve packing pressure
on 'P' Seal.

4.4.2. With the appropriate lifting device,
lift and suspend the Cap straight up.
=

4.4.3. Retrieve the Cap to the rig floor. 178" Mi}iﬁ&»\l_;}?
_|e~Standoff ™
4.44. Inspectthe Packoffforsigns ofdam- / ’*\_‘f‘}

age and report immediately. 1
5-1/2"
Casing
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5.1. Install the Tubing Spool

5.1.1. Examine the Tubing Spool (Item B1). Verify the following:
-+ bore is clean and free of debris

* NX Bushing(item B2/B2a) is properly installed and undamagec
= ring grooves and seal areas are clean and undamaged
» peripheral equipment is intact and undamaged

» ensure the lockscrews of the tubing spool are retracted igrg/ the bore as indicated

v A\
AWARNING All Lockscrews MUST achieve posutlonéqélflndlcated Otherwise contact Su‘r{- v
face Engineering for guidance. i >

& /4»
5.1.2. Lubricate the ID of the NX Bushing 'P' seal andﬁtb\ & 0D of the casug}g fuby
o \ *x £

b7
Tubing spool type 'Cv
13-5/8 API 5, 000 Flange Bottom

 Type N x 7-1/16 API 10/000 Fiange Top, &/
OCKsCrews ) 2, 4

NX Bushing
PN: Size Min. Bore
"\_NX' Bushing with 2161829-02-01 | 5-1/2° | 492
RP160935 5-1/2" or 7" P’ Seal 2161820-17-01 | 7" 6.34
RP-003612 13-5/8" 5K MN-DS System f CAMERON
ReVPOZ D4":ﬂ A | 13-3/8" x 9-5/8" x 5-1/2"(or 7") x 2-7/8" Casing Program A Sohlumberger Campany
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5.1.3. Install a new Ring Gasket
BX-160 (item A12) into the
ring groove of the MN-DS
Housing.

5.1.4. Fillthevoid abovethe Casing
Hanger with clean oil to the
top of the MN-DS Housing.

i
: 1/8" Mi
ARRINE DO NOT overfill the | Senoft —
void. Qil that becomes trapped
under the ring gasket will prevent

formation of a positive seal.

5.1.5. Liftand suspend the Tubing
Spool over the casing stub,
ensuringitis level. Alignthe
spool outlets as required.
Align the bolts of the Spool
as required (two hole).

5.1.6. Carefully lower the Tublng*;' i
Spool onto the casing stugb ;f
and land it on the Housin

flange. @/b@l{x

RWARninG Do Not damage:ithe ¥
NX Bushing 'P" seal or- ltg‘seallng Ensure and verlfy Threaded Flange is properly mstalled to

ability will be lmpalred >~ the Casmg Head

\\tw\) fé ﬂ1; Rotate the threaded flange counterclockwuse (Ieft hand
5.1.7. Make up=the/connection: | thread)toaposmvestopand bottom outthreadedflange
‘on Casmg Head f nge shoulder 5 MR

using the/Studs and Nuts b |
(lte}mw, A13 & A14) !,/m ~an; 1) , : ' ’
‘ alternatmg cross zfashlon*%‘ ‘f‘;Verlfy make up’ dumensmn Dumensmn from the top of
A to%_g;e torque referenc%‘d in” | »the threaded flange to the top of the casmg head must
//-”“" ,Jz/ﬂthe Chart in the back of ‘this | = be 118" or greater
‘. "”“manual R S T L

t.‘ﬂ A

- 12
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5.2. Energize the NX -
Bushing 'P' Seal

mle C)
Remove Remove
( " \ Pipe Plug & Pipe Plug &
i Check Valve Inject Plastic
SEE RP 000589 & Bleed

PROCEDURE FOR
PACKING INJECTION
AND ENERGIZING THE
'P* SEALS

\.

P w%

5 1/2" or 7g\Casmg
Hanger & Tubmg Spool
'NX' Bushlng

<’ A7 / }
5.3.1. nstallthetest pumplg‘to 5{‘9/ Removej
/ﬂport for testing the conneg-: Fitting &

,,; tion and inject test fluid to |nJeCtﬂ“~f"5~’~ — J
7\*@9 5,000 psi or 80% of cas- | Test F'“"i;, | = I ,
ing collapse—whichever "?}“} | — |
is less. RPE??OB ‘L—J’\ Ao L By @

§| Contactthe Drilling Su-{ Q )j signs of leakage.

pervnsorto determine the collaps?;k\‘S’3 3. Hold and monitor the test pressure for fifteen minutes or as required
pressure of the specific grade and by the Drilling Supervisor.

~ e
weight of the casing used o\

7 5.3.4. Once asatisfactory test is achieved, carefully bleed off all test pres-
53.2. Monitor the oéénvp‘gjrj't for sure and remove the test pump.

’ 5.3.5. Reinstall the fittings.

RP-003612 .
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.’the easuig or. tub:

6.1. Install the Tubing Hanger

6.1.1. Run the tubing as required and space out é"%pr prla ely.

, D
6.1.2. Examinethe Tubing Hanger (ltem D1 yerifyt?\éfollowing:

« bore is clean and free of debris fi,(

« threads are clean and undamaged ¥

* packing element is properly® mstg\lled and undaféh/aged

L7
+ compressionring is properly installed, moves freely and
is properly retained j &\/’

6.1.3. Orient the Hanger a/;flﬁﬁstrated

ot

(’
6.14. Ata predetermlned\pé%ltlon in the tubmgr’strmg, set the /4
.
tubing in fJgor SJ\prS ‘and remove tgg tubmg collar from the

\ k)k{u_,/ / - “ ) \“\gb

- Tubing Thread

RP100215

/ : P
6.1.5. Pick up th' ‘Tubmg Hangenand make it up to the tubmé7
stnng, t@htenlng the connectloﬁ‘to thread ng\anufacturers

N

617 lepe the packing element with a hght coat of oil.
\\ \‘b //"".5/),1 \/

? WARN'NE MWARNING Excessive oil may prevent a Bg§|tlve seal fromform- -

ing. [‘;:7{}

\’f\.m/
6.1.8. Ensure all of the Iockscrews aré retracted from bore of the
Tubing Spool as |nd|cated on page 47.
L N

[!AWA!RN!NE All Lockscr‘e\’ws MUST achieve positions ]

—~—__Hanger

as indicated. Oth erwise contact Surface Engineer-
ing for guidance.

6.1.9. Open side outlet valve of the Tubing Spool and drain BOP.

RP100216

elizl side outlet valve to remain open while landing the
Hanger.

RP-003612
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6.1.10. Calculate the distance of the load
shoulder of the Tubing Spoot to the
rig floor by measuring from the face
of the Spool to the rig floor and add
the distance from the flange face to
the top of the load shoulder.

&l The distance from the flange
face to the top of the load shoulder is as
follows: 7" Spool =7.13"

6.1.11. Pickupthetubingstring, remove the
floor slips. Carefully lower the Tub-
ing Hanger into the well, tallying the
tubing every five feet and land the
Tubing Hanger on the load shoulder

in the Spool. Slack off all weight.

6.1.12. With the Hanger properly |anded
energize the tubing hanger packio
seal. Run in ail the Iockscrews?'ofi
the Tubing Spool in an altie’rﬁatmg
cross pattern to the torq({e (efer-
enced in the chart ln’the back of

this manual.

I\eii3 Reference dlmenSan shown is
to the point of Iockscrew contact with the

compression rmg prlor,)tg*éenerglzmg the N

Tubing Hanger Packoff/seal

f")~

achleye pésmons as mdléate)d,
Other\:\\lise contact Surface Engl-
neerlng\for guidance. Y

RN appropriate size back pressurej;, '

valve.

],

Type W' Left Hand threaded gack\Pres-
sure Valve to be performed by a Quallfled

Cameron Technician.

6.1.14. With thewellsafeand u}ndercontrol
the BOP stack mayzbe removed.

/

Back Pressure
Valve Installed

P

not u

\Iubrlcator to secure the wen

“ A CAUTION R e
ATWC (Two Way Check) is a too! used for testmg only and shall
mer any crrcumstances be used, as a BPV (Back Pressure

DO NOT remove the Tree or BOP wrth a TWC in place A BPV '
|s used for thls purpose ' o

u Ifforsome reason pressure burlds up unexpectedly W|th the TWC"'
in ‘place, a: Iubrrcator outfi tted: with the: _proper: ‘tool can’unseat.

the TWC poppet to allow equallzatron of the pressure for safe
removal of the TWC after whrch a BPV can. be lnstalled wrth the

RP-003612
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6.2. Install the Christmas Tree

6.2.1. Examine the Christmas Tree Assembly. Verify
the following:

+ bore is clean and free of debris
+ threads are clean and undamaged

6.2.2. Orient the Tree as illustrated.

6.2.3. Clean the mating ring grooves of the Spool and
adapter. Wipe each groove, the hanger neck
seals and the ID of the Adapter with a light coat £
of oil or grease. },&

= L
WARNING Excessive oil may preventa positive se al: 3/
from forming. :

L&m

6.2.4. Place a new BX-156 Ring Gasket (lter\n B9)
Sy
into the gasket prep of the tublng\ipool )

%

6.2.5. Fill the void above the Hanger W|th clean oil to

the top of the Tubing Spoal-.. 1
P R V8 /ﬁ

va
AWEENING DO NOT overfill-the void. Oil that bé: 4,5
comes trapped under theﬁrlng g/asket will preven &
formation of a posntl\(/e seal /~/j/ & »\x «?
(X ‘{3 | Qv
6.2.6. Locatethe pg{t on th; OD of the Adaptewg:ﬂange
and remove: the autoclave fitting “This WI|| allow
27 il
airto esca\pe wh|Ie landing Tree,assembly over <
hanger neck < § P

. ,,,Luft*;\nd suspend TreefAssembly over Tublr{:g\;g

s N AN

6.2:8 l OnenttheTreeAssemnyas required per(DnIhng
«.»/ 8 /meupemsor and carefully IowertheTreeAssemny
N until the Adapter lands on the rmg gasket Bfthe
Tubing Spool.

6.2.9. Make upthe connectionwith th Studs and Nuts
of the Adapter, tightening theim inan alternating
cross pattertothe torqu{e ‘réferenced inthe chart
in the back of this Vma\n\umeﬁ

RP-003612
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6.3. Test the Connection

RP143977

6.3.1. Locate the port on the OD
of the Adapter flange and
remove the autoclave fitting.

6.3.2. Install a test pump and in-
ject test fluid to 710,000 psi

maximum. Remove Fitting

and Inject Test
) LR

E’W:A:thi i Ng Do Notoverpressurize!

6.3.3. Hold and monitor test pres-
sure for fifteen minutes or
as required by Drilling Su-
pervisor.

6.3.4. Once a satisfactory test is
achieved, carefully bleed
off the test pressure and
remove the test pump.

6.3.5. Reinstall the fitting.

6.3.6. Remove the Back Pressur”: ‘
Valve. /7

Insta||at|onxand/or
removal of the Type 'H' Left Hand

one way back pr?ssuremvalve to
be performed only%l’auyka qualified / #
Cameron Semceg‘echmman ¢

\,A,

RRP;JOZOSG:tzA 13-5/8" 5K MN-DS System ( CAMERON
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The mformatnon in this table is based on API- 6A'sp ended torque for a given bolt size. The information is presented for the conve-
nience of the user and is based on assumptlons of ¢ certam ‘coefficients of friction (cf). The coefficients of friction are based on approximations
of the friction between the studs and nuts, as: éIIAas the nuts and flange face. A coefficient friction of 0.13 assumes the threads and nut
bearing surfaces are bare metal and are well:jubricated with thread compound. A coefficient of friction of 0.07 assumes the thread and nuts
are coated with a fluoropolymer materlal 2\—{,’/ :

SR

. Lubrication

r\‘&
It is essential that tDreads and nut faces be well lubricated with an appropriate grease prior to assembly. Cameron clamps and fast
clamps require |lilft‘)/ﬂcatl09 on the hub- -clamp contact area. Acceptable lubricants include thread joint compounds which meet the
formulation, evaluatlon and testing requirements specified in APl Recommended Practice 5A3/ISO13678. (Reference - Jet Lube
Grease, 1 Ib can PN: ~2737980-02)

Studs and nuts coated with Xylan/PTFE compound in accordance with a Cameron procedure do not require lubrication. However,
a light coat of APl Recommended Practice 5A3/1SO13678 thread compound is recommended for Xyland-coated bolting as an aid
to assembly.

Material gaskets should be lightly coated with lubricant prior to assembly. Acceptable lubricants include motor oil or Cameron gate
valve greases.
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IC Test Plug Maximum Load
Bowl Maximum Hanging Load (in 1000s Ibs) at Test Pressure
Y,
Size Pressure 0 psi 2,000 psi 3,000 psi 5,000 psi /:f‘ﬂo 000 psi 15,000 psi
2,000 to /
5,000 psi 213 135 N/A
7-116" | 40,000 psi 253 175 N/A
15,000 psi 477 399 0
2,000 to
o 10,000 psi 600 479
15,000 psi 751 630
2,000 to
. 10'000 psi | 1277 1091
15,000 psi 1596 1410
2,000 to Pty
13.558" | 10,000 psi 1713 1 42?( :
15,000 psi | 2142 1855 | 5
RS
16-3/4" 2,000 to Saa1
6000 pai | 3076 | 2641 N/A
4 P o,
200 2000t0 | 5735 YV Hhog N/A
5,000 psi Aay |~
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\Mlnlmum Casing Load
for IC-2 & IC-6 Casing Hangers
Load ¢ Casing Load
(Pounds) x|~ Size (Pounds)
46 0001?’{%'?3 9-5/8" 146,000
42:999“@5 10-3/4" 128,000
78,000 16-3/4" 11-3/4" 110,000
( i74?'600 11-7/8" 109,000
1" 57 2707000 13-3/8" 79,000
668" || /)/59000 10-3/4" 228,000
55,000 20-3/4" 13-3/8" 180,000
48,000 21-1/4" 13-5/8" 175,000
A 5112 120,000 ppe 120,000
“*szf‘*“\;zy" 106,000
13-5/8" 7-5/8" 99,000 roneers
8-5/8" 86,000
9-5/8" 72,000
10-3/4" 54,000
RP-003612
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1. Maintaining the Injection Gun atambienttemperatures, prepare Test Pump

and Injection Gun for injecting P seals. Screw Type Injection Gun
. . o L Packing
2. Operate Test Pump to inject fluid into Injection gun. Pressure
3. Monitor open end of Injection Gun for signs of plastic packing. ( (psi)
AL 25 1,600
4. After plastic packing begins to flow from open end of Injection Gun conti qus;/
to inject fluid from Test Pump increasing pressure an additional 200 to 400 50 5,000

psi. 7,000

8,800,)... |
14%00_J) |

sure on the pressure gauge.

6. Once packing has stopped flowing and the pressure? gauge ha’gs stabilized

P1 pressure.

WL 1‘7;;100
observe the reading on gauge and record the pre&sszujre This will be yourw%g - \: 20‘;‘0‘60

D
{ The pressure recorded will become "0". This is the pressure reqmred to move the plastlc packing
and is not mcluded in the actual injection pressure F ~
éf.\ t. '/ ,é*/'

WAV ®) #=8 The amount of pressure re/qmrec}l to force plastlc packlng to flow fror;w the Injectlon Gun is dependent
on several factors including outmde'temperature and the,plastlcanjectlon gunAts W,‘Thet)example given above is

Galig

e éetup

Test Pump :]

V Operate Test
P fPlaStIC Packing Pump
Iows from Injection Gun
<
Pressure
/T‘ - Stop
Plastic Packing Stops”; Pumping

Flowing frorn InJectlon‘qu\

F

] RP020799
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onversion ¢

FRACTION TO DECIMAL CONVERSION CHART

4THS | 8THS | 16THS | 32NDS | 64THS P:AOC::ES P::czEs ATHS | 8THS 16THS;§P§/§;{ 364THS PLTAOC::ES P::cfis
1/64 | 016 | .02 33/64 | 516 | 52
1/32 031 | .03 531 | 53
| 3564 | 047 | 05 547 | 55
1/16 062 562 | .56
[ 564 | 078 578 | 58|
3/32 094 "’g@ 19/32 594 59%}
| 7/64 | .109 i 609),[61"
1/8 125 7| 518 — 6257]
| o564 | .141 > A= 14,6413 64
5/32 1564, .16 |7 21132 n\|\6567| .66
[ 1164 | 472 |] A7 all o672 | .67
3/16 4-.188 {71 11/16 688 | .69
| 13/64.[%.203 | . |45/64| 703 | .70
7/32 /3’ 219 f/2’3/32 & 719 | 72
54°1 234 W a4 | 734 | 73
1/4 250 = 750 | .75
i Al |49/64 | 766 | .77
g’”ﬁ 93 25/32 781 | 78
e SOl [ 19764 ]2 | 51/64 | 797 | .80
16y /7181 812 | 81
| 241644 | 53/64 | 828 | .83
1113257 P 27/32 844 | 84
JE | 55/64 | 859 | .86
875 | .88
| 57/64 | 891 | .89
29/32 906 | .91
,/ |59/64 | 922 | 92
7/16 -~ [.438 | . 938 | .94
)(64 |61/64 | 953 | .95
31/32 969 | .97
| 63/64 | 984 | .98
172 1.000 | 1.00
szzgoggfltzA 13-5/8" 5K MN-DS System f‘ CAMERON
Page 58 13-3/8" x 9-5/8" x 5-1/2"(or 7"} x 2-7/8" Casing Program A Schiymberger Company




*NOTE«J DRAFT Publication is for Review ONLY. NOT approved for System Installatlon NOT approved for .
field usage NOT approved for distribution. Ifyou ébtain a DRAFT copy - it is your responsibility to verify SAP

revision lével or contact Houston Engineering to ensure document has been approved and released.

ocuments

Refer to Operation and Maintenance Manuals and Standard Running Procedures.
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YAFMSS e, ~ * SUPO Data Report

U.S. Department of the Interior . o - . . 09/30/2019
BUREAU OF LAND MANAGEQ@F&T ES 2 ' T
-
APD ID: 10400038570 Submission Date: 02/05/2019 :
Operator Name: APACHE CORPORATION reflects the most-
recent changes
Well Name: THUNDERBIRD DEVELOPMENT UNIT Well Number: 1H Show Final Text
Well Type: OIL WELL Well Work Type: Drill
- J

“Section 1 - Existing Roads

Will existing roads be used? YES
Existing Road Map:
ThunderbirdDevUnit1H_ExistingRoadsPlat_20190130134610.pdf

Existing Road Purpose: ACCESS _Row(s) E_xist? NO

ROW ID(s)

iy

ID:

Do the existing roads need to be improved? NO

Existing Road Improvement Description:

Existing Road Improvement Attachment: S

Sectlon 2- New or Reconstructed Access Roads

Will new roads be needed? YES
New Road Map:

ThunderbirdDevUnit1} 4H_NewRoad_20190130135553.pdf

New road type ‘OCAL

Length 231 91

Width (ft.): 30

Max grade (%): 2

Army Cornw f Engmeers (ACOE) permit required? NO

ACOE Permit Numbeyﬁr](s).

New road travel width: 14

New road access erosion control: Road will b crowned for water drainage and to control erosion
New road access plan or profile prepared? NO

New road access plan attachment:

4_Plat_Access Road_Thunderbird A 5H_6.20.16_08-18-2016.pdf

Access road engineering design? NO
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Operator Name: APACHE CORPORATION
Well Name: THUNDERBIRD DEVELOPMENT UNIT Well Number: 1H

Access road engineering design attachment:

Turnout? N -
Access surfacing type: NONE

Access topsoil source: ONSITE

Access surfacing type description: Caliche

Access onsite topsoil source depth: 6
Offsite topsoil source description:

Onsite topsoil removal process: Push top 6"
Access other construction information:
Access miscellaneous information:

Number of access turnouts: 0 Access turnout map:

~ Drainage Control

New road drainage crossing: OTHER

- “Section 3= Locatlon of Exustmg Wells :
Existing Wells Map? YES
Attach Well map
Thu nderbirdDe\;i?L»lnit1 H_1 Milv‘%éqius‘*_‘z_‘qj 90130135709.pdf

: Sectlon 4 Locatlon of Existing and/or Proposed Production Facnhtles

Submit or’ defer a Proposed Productlon Facilities plan? SUBMIT

Production Facilities description: A pipeline to transport gas/emulsion will be installed from the proposed wellpad to the
approved battery facility. Apache plans to install a 10 inch buried SDR-7 gas line rated 135psi, operating pressure at 80psi
and 6 inch buried emulsion flexflow line rated 750psi operating pressure at 350psi from the proposed well to the offsite
production facility (battery approved on APD for Thunderbird A #5H). The proposed length of the pipeline will be 1583.73 feet.
A 30 feet wide disturbance will be needed to install the buried pipeline. In areas where blading is allowed, topsoil will be
stockpiled and separated from the excavated trench mineral material. Final reclamation procedures will match procedures in
plans for surface reclamation. When excavated soil is backfilled, it will be compacted to prevent subsidence. No berm over

pipeline will be evident. The proposed pipeline does not cross lease boundaries, so a ROW will not need to be acquired from
BLM. '
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Operator Name: APACHE CORPORATION
Well Name: THUNDERBIRD DEVELOPMENT UNIT Well Number: 1H

Production Facilities map:

ThunderbirddevUnit_Battery_20190130140011.pdf
ThunderbirdDevUnit1H_4H_ProdLinePlat_REV_8.27.19_20190827145225.pdf

“Section 5'- Location and Types of Water Supply -~ - |

Water Source Table =~ "
Water source type: GW WELL

Water source use type: INTERMEDIATE/PRODUCTION
CASING

SURFACE CASING

Source latitude: 32.819386
Source datum: NAD83

Water source permit type: PRIVATE CONTRACT

Water source transport method: TRUCKING

Source land ownership: PRIVATE

Source transportation land ownership: Pli[VATE

Water source volume (barrels): 2214.585_6 " Source volume (acre-feet): 0.28540614

Source volume (gal): 93000

Water source type: OTHER'E it

Describe type: Brine ~.

»‘:I’E)BMI'E"DIATE/PRODUCTION

Water source us'e,;ygg:
U CASING

Source longitude: -103.5045

Water source perhiit“t“ygg ; PRIVATE CONTRACT

Water sourc tran wibrt method: TRUCKING

Source land ownership: STATE

Source transportation land ownership: INDIAN
(TRIBAL/ALLOTTED)

Water source volume (barrels): 2214.2856 Source volume (acre-feet): 0.28540614
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Operator Name: APACHE CORPORATION

Well Name: THUNDERBIRD DEVELOPMENT UNIT Well Number: 1H

Source volume (gal): 93000

Water source and transportation map:

ThunderbirdDevUnit_BrineWaterSources_20190130143811.pdf
ThunderbirdDevUnit_FreshWaterSources_20190130143812.pdf

Water source comments:

New water well? NO

‘New Water Well Info

Well latitude: Well Longitude:

Well target aquifer:
Est. depth to top of aquifer(ft):
Aquifer comments:
Aquifer documentation:
Well depth (ft):
Well casing outside diameter (in.):
New water well casing?
Drilling method:
Grout material:
Casing length (ft.):
Well Production type: »
Water well additional interjiﬁhtion:

State appropriatph”,pgrm*it:"

Est thickness t;f"é”qu_ifer:

"})Cajsmgtoﬁcdepth (ft.):
Cc;inibletion Method:

Constructlon Matenals>source Iocatlon attachment

ThunderbirdDevUnit1H_2H_3H_4H_CalichePitMap_20190827145318.pdf
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Operator Name: APACHE CORPORATION
Well Name: THUNDERBIRD DEVELOPMENT UNIT Well Number: 1H

Section 7 - Methods for Handling Waste

Waste type: GARBAGE
Waste content description: Household garbage, trash and non-toxic mud sacks
Amount of waste: 1500 pounds

Waste disposal frequency : Weekly

Safe containment description: Garbage will be disposed off in portable trash trailers
Safe containmant attachment:

Waste disposal type: OTHER Disposal location ownership: STATE -
Disposal type description: Private Land Fill

Disposal location description: Lea County Landfill

Waste type: SEWAGE
Waste content description: Human waste and grey water
Amount of waste: 2000 gallons
Waste disposal frequency : Weekly

Safe containment description: Sewage will b
Safe containmant attachment: .

Waste disposal type: OTHER

Amount of waste 40

Waste di;s':ﬂ:‘isal%fgguency : Weekly o
Safe c'g'f)tainment d’iésjc!i_ptio_rr),:?(‘fement returns will be stored in steel roll off bins then transferred to disposal vacuum trucks

inmant attachment:

Waste disbo QTHER Disposal location ownership: PRIVATE
Disposal type description: Haul to private facility

Disposal location description: R360, 6601 W. Hobbs Hwy, Carlsbad, NM, 88220
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Operator Name: APACHE CORPORATION
Well Name: THUNDERBIRD DEVELOPMENT UNIT Well Number: 1H

Waste type: DRILLING

Waste content description: Drilling fluid from well, during drilling operations, will be stored safely and recycled to next well.
Any excess will be hauled to approved NMOCD disposal facility
Amount of waste: 3600 barrels

Waste disposal frequency : One Time Only

Safe containment description: Drilling fluids will be stored in sealed frac tanks

Safe containmant attachment:
Waste disposal type: RECYCLE Disposal location ownership: OTHER
Disposal type description:

Disposal location description: Operators next well

" Reserve Pit

Reserve Pit being ﬁsed? NO
Temporary disposal of produced water into reserve pit
Reserve pit length (ft.) Reserve pit width (ft.):‘ -
Reserve pit depth (ft.)

Is at least 50% of the reserve pit in cut?

Reserve pit liner

o 'Cuttings Ar‘éa;'

)
je

Cuttings area width (ft.)

Cuttings area volume (cu. yd.)

Is at least 50% of the cuttings area in cut?

WCuttings area Ii‘i‘ief;

Cuttings area liner specifications and installation description
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s
Operator Name: APACHE CORPORATION

Well Name: THUNDERBIRD DEVELOPMENT UNIT Well Number: 1H
o

Section 8 - Ancillary Facilities

Are you requesting any Ancillary Facilities?: NO

Ancillary Facilities attachment:

Comments:

‘Section 9 - Well Site Layout

Well Site Layout Diagram:

ThunderbirdDevUnit1H_2H_3H_4H_RigLayoutDiagram_20190130145151.pdf
ThunderbirdDevUnit1H_WellPadPlat_20190205144916.pdf :
Comments:

‘Section 10 - Plans for Surface Reclamation |

Type of disturbance: New Surface Disturbance Mgltiﬁlé Well Pad, Nafme* PAD 1
M{.Itiggg Well Pad Number: 1H

Recontouring attachment:

Drainage/Erosion control construction: Shght slope for water dralna e o

Drainage/Erosion control reclamation: Re‘ lamation i K ’follow natural terrain to control erosion, runoff and siltation

of surrounding area

Well pad proposed dlsturbance o WeII pad mterlm rec|amat|on (acres): Well pad long term disturbance
(acres): 4.775 5 (acres): 2.98

Road proposed disturbance (acres): . Road interim reclamation (acres): 0.16 Road long term disturbance (acres):
0.16 : . . . 0.16

Powerline prop sed dlsturbanc erline interim reclamation (acres): pgyarjine long term disturbance

(acres) 0.918 2 Piveli I (acres): 0.918
=" Pipeline interim reclamation (acres): 0 Pipeline long term disturbance

Other interim reclamation (acres): 0  (acres): 0
Other long term disturbance (acres): 0

Total-interim reclamation: 1.95 :

Total proposed disturbance: 6.944 , Total long term disturbance: 4.058

Disturbance Comments. Other long term/short term disturbance will be for installation of electrical line approx. 1332.27' in
length and 30' wide for construction

Reconstruction method: Areas planned for interim reclamation will be contoured to original contour if feasible, or if not
feasible, to an interim contour that blends with surrounding topography as much as possible. Where applicable, fill material of
well pad will be back filled into the cut to bring area back to original contour.

Topsoil redistribution: Topsoil that was spread over interim reclamation areas will be stockpiled prior to recontouring.
Topsoil will be redistributed evenly over entire disturbed site to ensure successful revegetation

Soil treatment: No soil treatment expected

Existing Vegetation at the well pad:
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Operator Name: APACHE CORPORATION
Well Name: THUNDERBIRD DEVELOPMENT UNIT Well Number: 1H

Existing Vegetation at the well pad attachment:

Existing Vegetation Community at the road:
Existing Vegetation Community at the road attachment:

Existing Vegetation Community at the pipeline:

Existing Vegetation Community at the pipeline attachment:

Existing Vegetation Community at other disturbances:

Existing Vegetation Community at other disturbances attachment:

Non native seed used? NO
Non native seed description:
Seedling transplant description:

Will seedlings be transplanted for this project? NO

Seedling transplant description attachment:

Seed source:

Sour e name: Source address:
Source’phone:
Seed cultivar:

Seed use location:

PLS pounds per acre: Proposed seeding season:
A s'eed‘._’summary.r " | Total pounds/Acre:
Seed Type - | Pounds/Acre
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Operator Name: APACHE CORPORATION
Well Name: THUNDERBIRD DEVELOPMENT UNIT Well Number: 1H

Seed reclamation attachment:

 Operator Contact/Responsible Official Contact Info -

First Name: Last Name:

Phone: Email:

Seedbed prep:

Seed BMP:

Seed method:

Existing invasive species? NO

Existing invasive species treatment description:

Existing invasive species treatment attachment:

Weed treatment plan description: Operator will consult with autho zed off cer'for acceptable weed control methods,
which include following EPA and BLM requirements and policies.
Weed treatment plan attachment:

Monitoring plan description: Interim reclamation, reclai ed areas, will be rnonltored perlodlcally to ensure vegetation
has re-established, that area is not redisturbed, and. erosuon is controlled
Monitoring plan attachment: ) s :

Success standards: Objective of interim reclam ion is to re) o}
maintain healthy, biologically active topsou ‘control eroswn and mi
infestation during life of well or facilities. Long term objectwe of final reclamation is to return land to a condition similar to
what existed prior to disturbance. Th ’lncludes restoratlon of Iandform and natural vegetative community, hydrologic
systems, visual resources, and W|IdI|fe habitats. To' ensure that the long term objective will be reached through human and
natural processes, actions will be' taken to ensure standards are met for site stability, visual quality, hydrological
functioning, and vegetatlve productlwty BLM will be notified 3 days prior to commencement of any reclamation procedures.
If circumstances allow, |ntenm and/or f nal reclamatlon actions will be completed no later than 6 months from when the final
well on location has been completed or plugged We will gain written permission from BLM if more time is needed.

Pit closure descrlptlon Not appllcable

; atl e cover and a portion of landform sufficient to
imiZe habitat and forage loss, visual impact, and weed

Pit closure atta "hment

Section 11 - Surface 'OWners'hip’%

Disturbance ty : WELL PAD

Describe:
Surface Owner: BUREAU OF LAND MANAGEMENT
Other surface owner descriptionr

BIA Local Office:

BOR Local Office:

COE Local Office:
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Operator Name: APACHE CORPORATION
Well Name: THUNDERBIRD DEVELOPMENT UNIT

Well Number: 1H

DOD Local Office:

NPS Local Office:

State Local Office:
Military Local Office:
USFWS Local Office:
Other Local Office:
USFS Region:

USFS Forest/Grassland:

Disturbance type: PIPELINE

Describe:

Surface Owner: BUREAU OF LAND MANAGEMENT
Other surface owner description:
BIA Local Office:
BOR Local Office:
COE Local Office:
DOD Local Office:
NPS Local Office:
State Local Office:
Military Local Otf'
USFWS Local foﬁce
Other Local Offc
USFS Region:

Offic

USFS Fé:[gsthrassla

USFS Ranger District:

USFS Ranger District:
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Operator Name: APACHE CORPORATION
Well Name: THUNDERBIRD DEVELOPMENT UNIT

Well Number: 1H

Disturbance type: NEW ACCESS ROAD

Describe:

Surface Owner: BUREAU OF LAND MANAGEMENT
Other surface owner description:

BIA Local Office:

BOR Local Office:

COE Local Office:

DOD Local Office:

NPS Local Office:

State Local Office:
‘Military Local Office:
USFWS Local Office:
Other Local Office:
USFS Region:

USFS Forest/Grassland:

Disturbance type: OTHER
Describe: ELECTRIC LINE

Surface Owner: BUREAU ' F LAND MANAGEMENT

Other surface owner descnptlon

BIA Local Offi

BOR Local Off e
COE Local Office:
DOD Lt;_c‘ | Office:
NPS Localé‘lf)ffige:

State Local Office:
Military Local Office:
USFWS Local Office:
Other Local Office:
USFS Region:

USFS Forest/Grassland:

USFS Ranger District:
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Operator Name: APACHE CORPORATION
Well Name: THUNDERBIRD DEVELOPMENT UNIT Well Number: 1H

S’eét”iaoh“‘lé; - Other Information

Right of Way needed? NO Use APD as ROW?
ROW Type(s):

| ROW Applications.

ed well. The proposed
length of the electrical line will be 1332.27 feet from Pad 1- Thunderbird Dev Unlt 1H 2H 3H 4H to Pad 2-Thunderbird Dev

Unit 5H, 6H. Electrical llne will e constructed to prowde protection from raptor electrocution. The proposed electrical line does
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VICINITY MAP

NOT TO SCALE

SECTION 33, TWP. 16 SOUTH, RGE. 30 FAST,
N. M. P. M, EDDY CO., NEW MEXICO

OPERATOR: Apache Corporation LOCATION: 2411’ FNL & 1010° FEL

LEASE: Thunderbird Development Unit #1H ELEVATION: 3737’
WELL NO.: 1H

Firm No.: TX 10193838 NM 46554571 Copyright 2014 — All Rights Reserved

SCALE: NTS

DATE: 6-01-2016

SURVEYED BY:ML/CG

NO.[ REVISION | DATE

DRAWN BY: LPS

JOB NO.: LS1605191 R

APPROVED BY: RMH

DWG. NO.: 1605191VM 308 W. BROADWAY ST., HOBBS, NM 88240  (575) 964-8200 SHEET : 1 OF 1




APACHE CORPORATION
PROPOSED ACCESS ROAD
FOR THE THUNDERBIRD DEV UNIT#1H, #2H, #3H & #4H WELL LOCATIONS

SECTION 33, T16S, R30E,
N. M. P. M., EDDY CO., NEW MEXICO

(WEST — GLO — 5278.68)

L. N B9'4804" £ 2640.05° N 894833 £ 2641.29° 050 1975
fae 1916 | FBC 19167 . /
| o
| e
| 8|5
I i 8/ 2
¥ 3
| "L
| y N
- ' L ]
‘ 3/ b
» N
\ &/ 3
B. L. M / 3
—N- )
N- 5 | N
85, N 8949°37" E
§ " THUNDERBIRD UMIT — 231.91°
R FIH, F2H, f3H & \ N | -
) 9 Far - N 514828 W
os X 762.93' (TIE)
3, - % 33 —T - FBC ¢
R o 1916
3 % 1916
N &Y
s | | 3l
= SQUARE. =~
N caxe 42 T o8
g ~ RS
~ 2N
2 5 N :°
s} ©
| B A
wy @ W -~
- — — — — — — —_— 0 — — 1 — —{ 43
o 0"
S W D |
| < 38 DS
z < S
2 e 83
| LR
2
| | g
o o
S o
[=) L4l
| FBC "1916" | & & .ror
FBC *1916" —— FBC "1916

N 894921" £ 2641.42° S 89'48'55" W 2641.47"
(5 89'59' W — GLO — 5280.00)

DESCRIPTION

A strip of land 30 feet wide, being 231.91 feet or 14.055 rods in length, lying in Section 33, Township 16
South, Range 30 East, N. M. P. M., Eddy County, New Mexico, being 15 feet left and 15 feet right of the
following described survey of a centerline across B. L. M. land:

BEGINNING at Engr. Sta. 0400, a point in the Northeast quarter of Section 33, which bears, S 20°42'56" W,
2,321.29 feet, from a brass cap, stamped "1916", found for the Northeast corner of Section 33;

Thence N 89°49'37" E, 231.91 feet, to Engr. Sta. 2+31.91, the End of Survey, a point in the Northeast
quarter of Section 33, which bears, N 51°48'28" W, 762.93 feet, from a brass cap, stamped "1916", found
for the East quarter corner of Section 33.

Said strip of land contains 0.160 acres, more or less, and is allocated by forties as follows:

SW 1/4 NE 1/4 14.055 Rods 0.160 Acres
SCALE: 1" = 1000'
0 500" 1000’
BEARINGS ;;5[ 5%?;0 "o 27
DISTANCES ARE HORIZ. CROUND. 1, R: M. Howett, a N. M. .Professnonal Surveyor, hereby
certify thot | prepared this plat from an actual survey
LECEND made on the ground under my direct supervision, said
( )  RECORD DATA — GLO survey and plat meet the Min. Stds. for Land Surveying in
the State of N. M. and are true and correct to the best
L 4 [OUND MONUMENT of my knowledge ond belief.
PROPOSED ACCESS ROAD /a@bai’ M -6%3(,\)9_;
) Robert M. Howett NM PS 19680 . )
Firm No.:. TX 10193838 NM 4655457 Copyright 2014 - All Righls Reserved

SCALE: 1" = 1000’

DATE: 6-01-2016

SURVEYED BY:ML/CG

NO.| REVISION | DATE DRAWN BY: LPS

m .
JOB NO.: LS1605191R - APPROVED BY: RMH

DWG. NO.: 16051911 308 W. BROADWAY ST., HOBBS, NM 88240 (575) 964-8200 SHEET : 1 OF 1




APACHE CORPORATION
PROPOSED ACCESS ROAD
FOR THE THUNDERBIRD A #5H & #6H WELL LOCATIONS

SECTION 33, T16S, R30E,
N. M. P. M., EDDY CO., NEW MEXICO

(WEST — GLO - 5278.68)
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DESCRIPTION

A strip of land 30 feet wide, being 86.17 feet or 5.222 rods in length, lying in Section 33, Township 16

South, Range 30 East,

N. M. P. M., Eddy County, New Mexico, being 15 feet left and 15 feet right of the

following described survey of a centerline across B. L. M.

land:

BEGINNING at Engr. Sta. 0+00, a point in the Northeast quarter of Section 33, which bears, S 2330°41"
2,154.84 feet, from a brass cap, stamped "1916", found for the North quarter corner of Section 33;

Thence S 00°00°33" E, 86.17 feet, to Engr. Sta. 0+86.17, the End of Survey, a point in the Northeast
"1916°,

quarter of Section 33, which bears, S 40°42°'23" W, 2,731.84 feet, from a brass cap, stamped
found for the Northeast corner of Section 33.

Said strip of land contains 0.059 acres, more or less, and is aliocated by forties as follows:

SW 1/4 NE 1/4 5.222 Rods 0.059 Acres

SCALE:

1" = 1000

E,

0 500" 1000
BEARIVGS ARE GRID NAD 27
MM EAST
DISTAMCES ARE™ HORIZ. GROUND.
LEGEND
( )  RECORD DATA - GLO

Y FOUND MONUMENT
AS NOTED

PROPOSED ACCESS ROAD /D@w M %m‘t‘\-‘

I, R. M. Howett, a N. M. Professional Surveyor, hereby
certify that | prepared this plat from an actual survey
made on the ground under my direct supervision, said
survey ond plat meet the Min. Stds. for Land Surveying in
the State of N. M. and are true and correct to the best
of my knowledge and belief.

Robert M. Howett NM PS 19680 _ )

Firm No.: TX 10193838 NM 4655451 Copyright 2014 — Al Rights Reserved
SCALE: 1" = 1000
DATE: 6-01-2016
SURVEYED BY:BC/HD

NO.| REVISION | DATE DRAWN BY: LPS

JOB NO.: LS1605195R] — —— APPROVED BY: RMH

DWG. NO.:1605195—1 308 W. BROADWAY ST., HOBBS, NM B8240  (575) 964-8200 SHEET : 1 OF 1




APACHE CORPORATION
PROPOSED ELECTRIC LINE FROM THE THUNDERBIRD A #1H, #2H, #3H
& #4H TO THE THUNDERBIRD A #5H & #10H WELL LOCATIONS
SECTION 33, T18S, R30E,
N. M. P. M., EDDY CO., NEW MEXICO

(WEST - GLO - 5278.68)
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DESCRIPTION
A strip of land 30 feet wide, being 825.17 feet or 50.010 rods in length, lying in Section 33, Township 16

South, Range 30 East, N. M. P. M., Eddy County, New Mexico, being 15 feet left and 15 feet right of the
following described survey of a centerline across B. L. M. land:

BEGINNING at Engr. Sta. 0+00, o point in the Northeast quarter of Section 33, which bears, N 82°01°20" W,
1,247.65 feet, from a brass cap, stamped "1916", found for the East quarter corner of Section 33;

Thence S B9'48'42" W, 825.17 feet, to Engr. Sta. 8+25.17, the End of Survey, a point in the Northeast
quarter of Section 33, which bears, N 11°26°35" E, 2,877.49 feet, from a brass cap, stamped "1916",
found for the South quarter corner of Section 33.

Said strip of land contains 0.568 acres, more or less, and is allocated by forties as follows:

SE 1/4 NE 1/4 5.208 Rods 0.059 Acres
SW 1/4 NE 1/4 44.802 Rods 0.509 Acres
SCALF: 1" = 1000’
0 500°  1000'
ma{&‘mwv I, R. M. Howett, a N. M. Professional Surveyor, hereby
e Wz RO certify that | prepared this plat from an actual survey
o e . . made on the ground under my direct supervision, said
LEGEND survey and plat meet the Min. Stds. for Land Surveying in
¢ ) RECORD DATA - GLO the State of N. M. and are true and correct to the best
* FOUND nyONUMENT of my knowledge and be:ef.
AS NOTED
PROPOSED ELECTRIC LINE /aow M ‘B&LUQ’
Robert M. Howett NM PS 19680 ) )
Firm No.: TX 10193838 NM 4655451 Copyright 2014 — All Rights Reserved
SCALE: 1" = 1000
DATE: 6-01-2016
% SURVEYED BY:BC/HD
NO.| REVISION | DATE = y DRAWN BY: LPS
JOB NO.: LS1605195EL} - I APPROVED BY: RMH
DWG. NO.:1605195~1 308 W. BROADWAY ST., HOBBS, NM 88240  (575) 964—8200 SHEET : 1 OF 1
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APACHE CORPORATION
SURVEY OF THE PROPOSED THUNDERBIRD BATTERY SITUATED

WITHIN THE NE 1/4, SE 1/4,
SECTION 33, TOWNSHIP 16 SOUTH, RANGE 30 EAST,
N. M. P. M., EDDY CO., NEW MEXICO
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FBC “1916~
(-6LO-)  Record Data
A Found Corner As Noted 33 A 34
. Calculated Point 4 3

P.0.B. Point Of Beginning

SCALE: 1" = 200’
0 200"

BEARINGS ARE NAD 27 GRID
NM EAST & DISTANCES ARE
HORIZ. GROUND. DESCRIPTION

A tract of land situated within the Northeast quarter, of the Southeast
quarter of Section 33, Township 16 South, Range 30 East, N. M. P. M.,
Eddy County, New Mexico, across B. L. M. lond, and being more
particularly described by metes and bounds as follows:

BEGINNING at o point, which bears N 06'59'51" W, 1,726.09 feet, from
a brass cap, stamped "1916", found for the Southeost corner of
Section 33 and being S 12°11'13" W, 949.50 feet, from a brass cap,
stamped "1916", found for the East quarter corner of Section 33;

Thence S 30°43'38" W, 200 feet, to a point;
I, Robert M. Howett, New Mexico Professional

Surveyor No. 19680, do hereby certify that Thence N 59°16'22" W, 400 feet, to a point;
this survey plat and the actual survey on the

ground upon which it is based was performed Thence N 30°43'38" E, 200 feet, to a point;
under my direct supervision and this survey
meets the minimum standards for surveying
in the State of New Mexico and is true and

k
gggrel:;“;cf). the best of my knowledge Said tract of land contains 80,000 square feet or 1.B37 acres, more

Ponat . 4owdtt o s

Robert M. Howett
Date: 6/17/2016
Firm No.: TX 10183838 NM 46554571 Copyright 2014 — All Rights Reserved

SCALE: 1"=200'

Thence S 59'16'22" E, 400 feet, to the Point Of Beginning.

DATE: 6-1-2016

SURVEYED BY:BC/HD

NO.| REVISION | DATE 2 WkE W DRAWN BY: CMJ

JOB NO.: LS1606200 — e APPROVED BY: RMH

DWG. NO.: 160620087 308 W. BROADWAY ST., HOBBS, NM 88240  (575) 964-8200 SHEET : 1 OF 1




APACHE CORPORATION
PROPOSED BURIED POLY LINE
FROM THE THUNDERBIRD DEVELOPMENT UNIT #1H, #2H, #3H, #4H
TO THE THUNDERBIRD BATTERY
SECTION 33, T16S, R30E,
N. M. P. M., EDDY CO., NEW MEXICO

(WEST — GLO — 5278.68)

N 894804 £ 2640.05' N N B94833" £ 2641.29° o
"1916" 1916~
FBC 1916 ‘ Irﬂc "1916” ’
&
| | &
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| | | g3
N ©
/ 8
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’ (\?/ =
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S |o+oo.00 BEGIN BURIED POLY LINE / Q
S iy |0+97.07 P I 88°10'55" RT. S
R I THUNDERBIRD UNIT —~ 2
DY A AT N °
[ #4H . i
Qx N
opb—-r 33 T 3
< |
~ |7+69.26 P. 1. 51°41'35" LT,
N g 8+70.78 P. I. 5328'55" RT. N
NS 1 N
8 2 [11+7800 P. 1. 67°33'21" RT. S
8 T |12+90.29 P. I. 5328'36" LT. Q
= |14+0108 P. | 77°41°35" LT. 2
< |is+8373 END SURFACE POLY LINE a™
| | 3
THUNDERBIRD N
- - - __ _eumrRr W
.
| , | ;
N
N
| | AL
\ %)
N 181706 W
‘ l 1929.06° (TIE) \
| FBC *1916” | oo
FBC 1916 ¢ g FBC 1916

N 894921" E 2641.42° S5 89'4855" W 2641.47°
(S 8959’ W - GLO — 5280.00)

LINE TABLE
LINE BEARING LENGTH
L1 N 89'49°33" E 97.07°
L2 S 01'59'32" E 672.19
L3 S 5341'07" E 101.52"
L4 S 00°12°12" E 307.31°
LS S 67°21°09" W 112.20°
L6 S 1352'33" W 111.69°
L7 S 6349'02" E 181.75
SCALE: 1" = 1000’
[—  —— ]
0 500' 1000
BEARINGS :ZE aaga ND 27
DISTANCES ARE HORIZ, GROUND. ), R. M. Howett, a N. M. Professional Surveyor, hereby
certify that | prepared this plat from an actua! survey
LLGEND made on the ground under my direct supervision, said
¢ ) RECORD DATA — GLO survey and plat meet the Min. Stds. for Land Surveying in
. o r the State of N. M. and are true and correct to the best
* Ag“gg,ﬁ’{,”“”f” of my knowledge and beljef.
PROPOSED SURFACE /Qobai‘ M. —(AOUJQJ
, poLY Live Rébert M. Howett NM PS 19680 , _
Firm No.:. TX 10193838 NM 4655457 Copyright 2014 — All Rights Reserved
SCALE: 1" = 1000’
DATE: 6-01-2016
Y R Y SURVEYED BY:ML/CG
NO.| REVISION | DATE = v : DRAWN BY: LPS
JOB_NO.: LS1605191PL T — APPROVED BY: RMH
DWG. NO.:1605191-1 308 W. BROADWAY ST., HOBBS, NM 88240 (575) 964-8200 SHEET : 1 OF 2




APACHE CORPORATION
PROPOSED BURIED POLY LINE
TROM THE THUNDERBIRD DEVELOPMENT UNIT #1H, #2H, #3H, #4H
TOTHE THUNDERBIRD BATTERY

SECTION 33, T16S, R30E,
N. M. P. M., EDDY CO., NEW MEXICO

DESCRIPTION
A strip of lond 30 feet wide, being 1,583.73 feet or 95.984 rods in length, lying in Section 33, Township
16 South, Range 30 East, N. M. P. M., Eddy County, New Mexico, being 15 feet left and 15 feet right of
the following described survey of a centerline across B. L. M. land:

BEGINNING at Engr. Sta. 0+00, a point in the Northeast quarter of Section 33, which bears, S 20°37°42" W,
2,330.60 feet, from a brass cap, stamped "1916", found for the Northeast corner of Section 33;

Thence N 89°49°'33" E, 97.07 feet, to Engr. Sta. 0+97.07, a P. I. of 88°10'55" right;
Thence S 01°59°32" E, 672.19 feet, to Engr. Sta. 7+69.26, a P. I. of 51°41'35" left;
Thence S 53'41°07" E, 101.52 feet, to Engr. Sta. 8+70.78, a P. I. of 53'28'55" right;
Thence S 00°12'12” E, 307.31 feet, to Engr. Sta. 11478.09, a P. I. of 67°33'21" right;

Thence S 67°21'09” W, 112.20 feet, to Engr. S

o+

a. 12+90.29, a P. I. of 53'28'36" left;

-~

Thence S 13'52°33" W, 111.69 feet, to Engr. Sta. 14+01.98, a P. I. of 77°41'35" left;

Thence S 63'49°02"” E, 181.75 feet, to Engr. Sta. 15+83.73, the End of Survey, @ point in the Southeast
quarter of Section 33, which bears, N 18°17°06" W, 1,929.06 feet, from a brass cap, stamped "1916",
found for the Southeast corner of Section 33.

Said strip of land contains 1.091 acres, more or less, and is allocated by forties as follows:

SW 1/4 NE 1/4 34.001 Rods 0.386 Acres
NE 1/4 SE 1/4 61.983 Rods 0.705 Acres
Firm No.. TX 10193838 NM 4655451 Copyright 2014 — All Rights Reserved

SCALE: 1" = 1000’

DATE: 6-01-2016

SURVEYED BY:ML/CG

NO.] REVISION | DATE DRAWN BY: LPS

JOB NO.: LS1605191PY — =y APPROVED BY: RMH

DWG. NO.:1605191-2 308 W. BROADWAY ST.,, HOBBS, NM 88240  (575) 964-8200 SHEET : 2 OF 2




Thunderbird 1H Brine Water Sources

Source:

Wesserhund

g
41

~has
e
ZoEahdile
¥ T

*.

New Mexico 238

ovington, N 82280

t Head north on NM-238 N

3 mi

u

«  Turnleft onto US-82 W

32.3mi

r* Turnright onto Hagerman Cutoff Rd

3.7 mi

* Turnright onto Mallett Rd

2.9 mi

+  Turnleft at the Tst cross street onto Goat Ropers
Rd

2.6 mi

«  Turnleft

L2mi

«  Turnleft

GLmi

Destination: Thunderbird 1H '



Source:

Salty Dog

Holze, MM 33240

t 1. Head north on Salty Dog Rd toward US-180 E/US-62 E

el - PP AL L T

Take NM-529 to Hagerman Cutoff Rd in Loco Hills

== 33 min [38.4 mi)

*1 2. Turnleft at the 1st cross street onto US-180 W/US-62 W

0.8mi

r* 3. Turnright onto NM-529
3omi

" 4. Tumnleftonto US-82W
&6 mi

Continue on Hagerman Cutoff Rd to your destination

13 min (5.9 mi)
r* 5 Turn right onto Hagerman Cutoff Rd

37 mi

* 6. Turnright onto Mallett Rd

0.8 mi
*1 7. Turnleft at the 1st cross street onto Goat Ropers Rd

0.6 mi
9 8 Tumleft

0.2 mi
9. Tumleft

0.4 mi

Destination: Thunderbird 1H



Thunderbird 1H Fresh Water Sources

Source:

Mor-West Corporation

Loco Hills, New Mexico




Source:

Loco Hills Water Solutions,

Loco Hills,

New Mexico
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RIG ORIENTATION & LAYOUT (PAD1)
(Plat not to scale; Rig layout may vary pending rig availability)
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3742.0°

APACHE CORPORATION
THUNDERBIRD DEVELOPMENT UNIT #1H

(2411’ FNL & 1010’ FEL)
SECTION 33, T16S, R30E
N. M. P. M., EDDY CO., NEW MEXICO

3742.3'

3742.3'

3739.8'

LONG:

THUNDERBIRD DEVELOPMENT UMIT #1H
LAT: 32.87866374° N (NADS3)

LAT: 32°52°43.1895° N (NAD27)
LONG: 103°58°17.9519” W (NAD27)

ELEV.: 3737

103.97165330° W (NADS3)

250’

600’
400’

m DEVELOPMENT
220’ wmIT FeH 440;‘440;

THUNDERBIRD
DEVELOPMENT
UNIT #2H

THUNDERBIRD

¢ PROPOSED ROAD
(SEE ROAD EASEMENT)

PROPOSED
PAD

180’

N

400’
EXISTING ELECIRIC

THUNDERBIRD /

DEVELOPMENT

UNIT #3H

150"

¢ PROPOSED ELECTRIC
(SEE EASEMENT)

¢ PROPOSED SPL
(SEE SPL EASEMENT)

3

L

3742.9" /

520’
DIRECTIONS TO [ QCATION

From the intersection of CR-219 (Goat Roper Rd.) and CR-257 (Mallet Rd.)
Go North on CR-219 approx. 0.2 miles to a lease road on the left;

Turn Jeft and go Northwest agpprox. 0.2 miles to lease road on the right,
Turn right and go North approx. 0.2 miles to a proposed road on the left:
Turn left and go West approx. 232 feet to location on the South.

N\ 3741.4

SCALE:
——
0

1" = 100’

———

50 100
BEARINGS ARE

NAD 83 GRID — NM EAST

DISTANCES ARE
GROUND.

Firm No.: TX 10193838 NM 465545171

720’

Copyright 2014 — All Rights Reserved

N\ _3741.1

WELL NAME [1.30.19

NO.} REVISION | DATE

JOB NO.: LS1605191

DWG. NO.: 1605191PAD

SURVEYING, LLC

701 S. CECIL ST., HOBBS, NM 88240

(575) 964-8200

SCALE: 1" = 100

DATE: 6-01-2016

SURVEYED BY:ML/CG

DRAWN BY: RMH

APPROVED BY: RMH

SHEET : 1 OF 1




APACHE CORPORATION
INTERIM RECLAMATION

THUNDERBIRD DEVELOPMENT UNIT #1H

(2411’ FNL & 1010’ FEL)

SECTION 33, T16S, R30E

N. M. P. M., EDDY CO., NEW MEXICO

720'

INTERIM RECLAMATIO

_____________ ff

¢ PROPOSED ROAD
(SEE ROAD EASEMENT)_\

e

—100°

600’
400’

200" UMIT #4H

THUNDERBIRD
DEVELOPMENT
UNIT #2H

THUNDERBIRD
DEVELOPMENT

40" 40'\ 40’ |

£

400’
EXISTING ELECTRIC
600’

3

180’

THUNDERBIRD
DEVELOPMENT

UNIT #3H

¢ PROPOSED ELECTRIC
(SEE EASEMENT)

_—-

150

520

PROPOSED w
/ PAD /
¢ PROPOSED SPL

THUNDERBIRD DEVELOPMENT UNIT #1H
ELEV.: 3737’

LAT: 32.87866374° N (NADS3)
LONG: 103.97165330° W (NADS3)
LAT: 32°52°43.1895" N (NAD27)
LONG: 103°58°17.9519” W (NADZ27)

(SEE SPL EASEMENT)

Firm No.: TxX 10193838 NM 46554571

720’ \
ECTIO)
From the intersection of CR-219 (Goat Roper Rd.) and CR—257 (Mallet Rd.)
0 50 100 Go North on CR-219 approx. 0.2 miles to a lease road on the left
BEARINGS ARE Turn left and go Northwest approx. 0.2 miles to /ease road on the right;
NAD 80 SR s AW EAST  Turn right and go North approx. 0.2 miles to a proposed road on the left:
CROUND. Turn feft and go West gpprox. 232 feet to location on the South.

Copyright 2014 — All Rights Reserved

WELL NAME [1.30.19

NO.[ REVISION | DATE

JOB NO.: LS1605191

DWG. NO.: 1605191REC

€5

SURVEYING, LLC

701 S. CECIL ST., HOBBS, NM 88240

SCALE: 1" = 100’

DATE: 6-01-2016

SURVEYED BY:ML/CG

DRAWN BY: RMH

APPROVED BY: RMH

(575) 964-8200 SHEET : 1 OF 1




N 8948047 £ 2640.05°

APACHE CORPORATION
PROPOSED ELECTRIC LINE FROM THE THUNDERBIRD UNIT #1H, #2H,
#3H & #4H TO THE THUNDERBIRD UNIT #5H & #6H WELL LOCATIONS

SECTION 33, T16S, R30E,

N. M. P. M., EDDY CO., NEW MEXICO

(WEST ~ GLO — 5278.687)

N 8948337 E 2641.29°

vroypn BC *1916"
FBC *1976 T e BC “1916
|
9
l B. L. M. 8
o ' 4+ - ' __ _ ¥
’ 3
2
]
—N— =~ ' THUNDERBIRD THUNDERBIRD | 9 ~
S UNIT #5H & UNIT #1H, #2H, S
% o] #6H AOH & f4H %
DN ‘ EXISTING &
o ELECTRIC |
Qa 9
3 —_ ¢ Q
T'S % 33 ]fsck ¢ \
Y / N 835448 W 1918 N
R 743.04° 3
RS . / 43.04° (TIE) N
g D
8§32 8 8
2 R Lz
< ‘ 5,/ N \:,’
N . ‘ oF 3
S 2 5 & 3= ]
| N3 . . Eg N
. _l_tq/_g_f_?: - S %
: = h e :
& 15} = hd a4y k)
‘ | 5 = NN 3a N
© @ - - T N
N _ _.’ FZ h
~ a o D
N & @ a 3a >
3/ “ n
/ |
~ ™~
| IF 8 e e
TN
e} (=]
") ~ - - =] Qo
FBC *1916" | £BC 1516 —l - @ FBC 19167
N 8949217 £ 2641.42° S 8948'55" W 264147
(S 89'59" W — GLO ~ 5280.00)
LINE TABLE
LINE BEARING LENGTH
L1 S 89°48'59" W 511.45'
L2 N 77°28°02" W 435.77°
L3 S 89°48'42" W 285.05°
SCALE: 1" = 1000
0 500°  1000°

BEARINGS ARE GRID NAD 27
NM EAST
DISTANCES ARE HORIZ. GROUND.
LEGEND

I, R. M. Howett, a N. M. Professional Surveyor, hereby
certify thot | prepared this plat from an actual survey
made on the ground under my direct supervision, said
survey and plat meet the Min. Stds. for Land Surveying in

( ) RECORD DATA - GLO the State of N. M. and are true and correct to the best
* FOUND g)omuuf/vr of my knowledge and belef.
AS NOT!
PROPOSED ELECTRIC LINE /a@w M ‘béQUJQJ
) Rébert M. Howett NM PS 19680 . -
Firm No.. TX 10193838 NM 4655451 Copyright 2014 - All Rights Reserved
SCALE: 1" = 1000
DATE: 6-01-2016
. SURVEYED BY:BC/HD
NO.| REVISION | DATE DRAWN BY: LPS
JOB NO.: LS1605195€L — = APPROVED BY: RMH
DWG. NO.: 1605195-1 308 W. BROADWAY ST., HOBBS, NM 88240 (575) 964-8200 SHEET : 1 OF 1




APACHE CORPORATION
PROPOSED ELECTRIC LINE
FROM THE THUNDERBIRD UNIT #1H, #2H, #3H & #4H
TO THE THUNDERBIRD UNIT #5H & #6H WELL LOCATIONS

SECTION 33, T16S, R30E,
N. M. P. M., EDDY CO., NEW MEXICO
DESCRIPTION
A strip of lond 30 feet wide, being 1,332.27 feet or 80.744 rods in length, lying in Section 33, Township
16 South, Range 30 East, N. M. P. M., Eddy County, New Mexico, being 15 feet left and 15 feet right of
the following described survey of a centerline across B. L. M. land:

BEGINNING at Engr. Sta. 0+00, a point in the Northeast quarter of Section 33, which bears, N 83'54'48" W,
743.04 feet, from a brass cop, stamped "1916", found for the East quarter corner of Section 33;

Thence S 89°48'59" W, 611.45 feet, to Engr. Sta. 6+11.45, a P. |. of 12°42'59" right;

Thence N 77°28'02" W, 435.77 feet, to Engr. Sta. 104+47.72, a P. |. of 12'43°16" left;

Thence S B89'48'42" W, 285.05 feet, to Engr. Sta. 13+32.27, the End of Survey, a point in the Northeost
quarter of Section 33, which bears, N 11°26'35" E, 2,877.49 feet, from a brass cap, stamped "1916",

found for the South quarter corner of Section 33.

Said strip of land contains 0.918 acres, more or less, and is allocated by forties as follows:

SE 1/4 NE 1/4 35.291 Rods 0.401 Acres
SW 1/4 NE 1/4 45.453 Rods 0.517 Acres
Firm No.. TX 10193838 NM 4655451 Copyright 2014 ~ All Rights Reserved
SCALE: 1" = 1000’
DATE: 6-01-2016
SURVEYED BY:BC/HD
NO.| REVISION | DATE DRAWN BY: LPS
JOB NO.: LS1605195EY — — APPROVED BY: RMH
DWG. NO.: 1605195-2 308 W. BROADWAY ST., HOBBS, NM 88240 (575) 964-8200 SHEET : 1 OF 1




STAFMSS e .. PWD Data Report

U.S. Department of the Interior N 09/30/2019
BUREAU OF LAND MANAGEM%@I: -

4 — : N
APD ID: 10400038570 Submission Date: 02/05/2019

Operator Name: APACHE CORPORATION

Well Name: THUNDERBIRD DEVELOPMENT UNIT Well Number: 1H
Well Type: OIL WELL Well Work Type: Drill
. _/

' Section 1-General -

Would you like to address long-term produced water disposal? NO

| Section 2 - Lined Pits

Would you like to utilize Lined Pit PWD options? NO

Produced Water Disposal (PWD) Location:

PWD surface owner: PWD disturbance (acres):
Lined pit PWD on or off channel:

Lined pit PWD discharge volume (bbl/day):

Lined pit specifications:

Pit liner description:

Pit liner manufacturers information:

Precipitated solids disposal:

Decribe precipitated solids disposal:

Precipitated solids disposal permit:

Lined pit precipitated solids disposal schedule:

Lined pit precipitated solids disposal schedule attachment:
Lined pit reclamation description:

Lined pit reclamation attachment:

Leak detection system description:

Leak detection system attachment:



Operator Name: APACHE CORPORATION
Well Name: THUNDERBIRD DEVELOPMENT UNIT Well Number: 1H

Lined pit Monitor description:

Lined pit Monitor attachment:

Lined pit: do you havé a reclamation bond for the pit?
Is the reclamation bond a rider under the BLM bond?
Lined pit bond number:

Lined pit bond amount:

Additional bond information attachment:

Section 3 - Unlined Pits

Would you like to utilize Unlined Pit PWD options? NO

Produced Water Disposal (PWD) Location:

PWD disturbance (acres): PWD surface owner:
Unlined pit PWD on or off channel:

Unlined pit PWD discharge volume (bbl/day):

Unlined pit specifications:

Precipitated solids disposal:

Decribe precipitated solids disposal:

Precipitated solids disposal permit:

Unlined pit precipitated solids disposal schedule:

Unlined pit precipitated solids disposal schedule attachment:
Unlined pit reclamation description:

Unlined pit reclamation attachment:

Unlined pit Monitor description:

Unlined pit Monitor attachment:

Do you propose to put the produced water to beneficial use?
Beneficial use user confirmation:

Estimated depth of the shallowest aquifer (feet):

Does the produced water have an annual average Total Dissolved Solids (TDS) concentration equal to or less than
that of the extisting water to be protected?

TDS lab resuits:

Geologic and hydrologic evidence:

State authorization:

Unlined Produced Water Pit Estimated percolation:

Unlined pit: do you have a reclamation bond for the pit?



Operator Name: APACHE CORPORATION
Well Name: THUNDERBIRD DEVELOPMENT UNIT Well Number: 1H

Is the reclamation bond a rider under the BLM bond?
Unlined pit bond number:
Unlined pit bond amount:

Additional bond information attachment:

Section 4 - Injection”

Would you like to utilize Injection PWD options? NO

Produced Water Disposal {(PWD) Location:

PWD surface owner: PWD disturbance (acres):
Injection PWD discharge volume (bbl/day):

Injection well mineral owner:

Injection well type:

Injection well number: Injection well name:
Assigned injection well APl number? Injection well APl number:
Injection well new surface disturbance (acres):

Minerals protection information:

Mineral protection attachment:

Underground Injection Control (UIC) Permit?

UIC Permit attachment:

Secti"on 5 - Surface Diséharg_e_

Would you like to utilize Surface Discharge PWD options? NO

Produced Water Disposal (PWD) Location:

PWD surface owner: PWD disturbance (acres):
Surface discharge PWD discharge volume (bbl/day):

Surface Discharge NPDES Permit?

Surface Discharge NPDES Permit attachment:

Surface Discharge site facilities information:

Surface discharge site facilities map:

Section 6 .- Other,

Would you like to utilize Other PWD options? NO

Produced Water Disposal (PWD) Location:
PWD surface owner: PWD disturbance (acres):

Other PWD discharge volume (bbl/day):



Operator Name: APACHE CORPORATION
Well Name: THUNDERBIRD DEVELOPMENT UNIT

Well Number: 1H

Other PWD type description:
Other PWD type attachment:
Have other regulatory requirements been met?

Other regulatory requirements attachment:
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APD ID: 10400038570

Operator Name: APACHE CORPORATION
Well Name: THUNDERBIRD DEVELOPMENT UNIT

Well Type: OIL WELL
\

Submission Date: 02/05/2019

Well Number: 1H
Well Work Type: Drill

Highlighted data*
reflects the most
‘ recentchanges

Show Final Text
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Bond Information

Federal/Indian APD: FED

BLM Bond number: NMB000736

BIA Bond number:

Do you have a reclamation bond? NO

Is the reclamation bond a rider under the BLM bond?
Is the reclamation bond BLM or Forest Service?
BLM reclamation bond number:

Forest Service reclamation bond number:
Forest Service reclamation bond attachment:
Reclamation bond number:

Reclamation bond amount:

Reclamation bond rider amount:

Additional reclamation bond information attachment:



